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1. Heap, 3a1a4M U IVIAHUPYeEMbIe Pe3yJIbTAThI 00yYeHHUs 110 JUCHUIIHMHE
(Lenv u 3a0auu oceoenus oucyuniumnsl, coomeememaytowue yeau OIT)

Lensto  ocBoenus  aucumiuiiHbl  «lIporpammHoe  obecneyeHue U
IPOrpaMMUPOBAHKE B NMPOGECCUOHAIBHON ACATEIbHOCTUY SIBIsiETCA (DOPMUPOBAHKE
IU(POBLIX HABBIKOB M yYMEHHUM, a MMEHHO: pElIeHHe 3a/ay MnpodecCHuoHaIbHON
JICSITETILBHOCTH C TIOMOIIBIO sI3bIKa MporpamMmmupoBanus Python, mporpammupoBanue
MukpokoHTposiepoB (PLC) i ympaBiieHHS TEXHOJOTMUECKHMH CXEMaMH |
TEIJIOTEXHUYECKUMH YCTaHOBKaMH, MHxeHepHoe npoekTupoBanue B CAE- u CAD-
CUCTEMAX B SHEPreTUKE KUIMIIHO-KOMMYHAIBHOTO X0341CTBa.

3ajayaMu JUCIUIUIMHBI SBIISIOTCS:

1. IlomyyeHne HaBBIKOB PEIICHUS HAYYHO-TEXHUYECKUX 3a7a4 TEIUIOBOU U SAEPHOU
DHEPTEeTUKH C MMOMOIIBIO S3bIKa IporpaMMupoBanus Python.

2. 3HAKOMCTBO C BHEIIHUMHU MOIYJIsIMH cpeabl Python, Bkmowas WHXEHEpHYIO
oubnuorexy |APWS97, nonyueHnue HaBbIKOB pabOThI C HUMHU.

3. [lomyueHue HaBBIKOB TECTHUPOBaHUS roToBoro |T-pemieHuss B TECTOBBIX
dpeitmBopkax cpezpl Python.,

4. TlonmyuyeHrne HaBBIKOB IPOTPAMMHPOBAHUS IIPOTrPaAMMUPYEMBIX KOHTPOJUIEPOB
(TJIK) ¢ npumeHeHneM s13bIK0B cTanmapta MOK 61131-3.

5. H3yueHue NOpPUHUIUIOB MPOECKTHUPOBAHUS U  HHXEHEPHO-(PU3UYECKOTO
MOJICJIMPOBAHUS TEXHOJIOTUYECKUX TMPOLIECCOB M 00OpynOBaHUS OOBEKTOB B
HHEPreTUKE KUIUIIHO-KOMMYHAJIBbHOTO XO3SICTBA.

6. IlonyyeHue MpakTUYECKUX HABBIKOB CO3JaHUS LHU(POBBIX MOJENEH M pelIeHUs
WHXEHEPHBIX U HAYYHO-TEXHUYECKUX 33J1a4 B 00JaCTH TEXHOJOTUYECKUX MTPOLIECCOB
1 000pYyJOBaHUSI B SHEPreTUKE >KUIMIIHO-KOMMYHAJIBHOTO XO35MCTBAa C MOMOILBIO
POrPaMMHO-TEXHUYECKUX KOMIUIEKCOB, U MPOTrPaAaMMHOr0 OOECHEYEHHUS] CHCTEM
aBTOMATU3UPOBAHHOTO MpoekTupoBanuss W MoaenupoBanus (B CAE- u CAD-
CUCTEMAX).

Komnerenmu u uHIUKATOPBI, opMuUpyeMbie y 00y4Jaronuxcs:

KOIL 1N HAUMCHOBAHHUEC KOMIICTCHIIN KO,Z[ 1 HAMMCHOBAHUEC HHAWKATOpa

OIIK-1 Cnocoben mnonmMath npuHmumnsl | OIIK-1.2  Brmageer  HaBbIKaMH  TPUMEHEHHS
paboTbl COBpEeMEHHBIX HH(OPMAIMOHHBIX | HUM(PPOBBIX  TEXHOJIOTHMH ANl pEUIeHUs  3ajad
TEXHOJIOTHA ¥ HCIONB30BaTh UX JJs | NIPOPECCHOHANBHOW  ACATEJIBHOCTH C  YYETOM
peuieHus 3a1a4 Mpo¢heCCHOHATBHOMN | OCHOBHBIX TpeOoBaHMI MH(OPMAITMOHHOM
JeSITENbHOCTH Oe3omacHOCTH

OIIK-3 Criocoben MIPUMEHSTh
COOTBETCTBYIOIIUI ¢usuko- | OIIK-3.5 CrocobeH NpUMEHSITh METOJbI aHau3a,
MaTeMaTHYECKUH ammapar, METObI aHAJIN3a | MOJIEITHPOBAHHUS, TEOPETHYECKOTO u
U MOJAETUPOBaHUA, TEOPETUYECKOTO H | AIKCIEPHUMEHTAIBHOIO HMCCIEAOBAHUS IIPU PELICHUH
SKCHEPUMEHTAIBHOTO HMCCIEOBaHU TPH | NpOPecCHOHANBHBIX 3a1a4

pemeHnn npodeccHoHaIbHBIX 3a/1a4

2. Mecto aucuuninHbl B cTtpykrype OII

[IpeamecTByromue qUCHUIUIMHBL (Moaynu), npaktuku, HUP, np. Maremaruka,
BBesneHue B~ MHXKEHEPHYIO  JEATENbHOCTh, MHGMOpMalMOHHBIE TEXHOJOTUH,
AjdroputMusanus ¥ nporpaMMupoBanye, OCHOBBI HHPOPMAIIMOHHOM 0€300acHOCTH




[Tocnenyroume mucuurmuiuabl (Moaynu), npaktuku, HUP, np. IHoaroroBka k

MIPOLCAYPE 3AIIUTHI Y 3aIIMTA BBITYCKHOMN KBaHHd)HKaHHOHHOﬁ Da6OTI>I

3. CTpyKTYypa M cojepKaHue TN CHUILTHHBI

3.1. CTpykTypa IMCUMILINHBI
Jlnst ouHol popMbl 00yUeHUSI

Bun yueOHO# paboThI Bcero | Bceero Cemectp(bl)

3E 4acoB 5 6 7 8
OBLIAS TPY JOEMKOCTb JJUCLUTIINHEI 12 | 432 1108 ] 108 | 108 |108
KOHTAKTHAS PABOTA* - 232 | 43 | 38 | 43 | 31
AYJUTOPHAS PABOTA 34 | 122 | 34 | 30 | 34 | 24
Jlexknnn 0,8 30 10 6 10 | 4
JlaGopatopHbie pabOThI 2,6 92 24 | 24 | 24 | 20
CAMOCTOSITEJIbHASI PABOTA OBYUAIOLIEIOCSI 86 | 310 | 86 | 76 | 86 |62
[IpopaboTka yueOHOTO MaTepHaia 8,6 310 | 86 | 76 | 86 | 62
[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUN 0 0 0 0 0 0
[TpoMexyTodHasT aTTECTAIIHS: 3 3 3 3




3.2. Conep:kaHue IMCHUILVIMHBI, CTPYKTYPHUPOBAHHOE IO pa3jejaM H
BU/aM 3aHATHH

Paznenbr Pacnipenenenue DopMbI U Mupexcsl MHIMKaTOPOB
JTUCITATUTAHBI S TPYJAOEMKOCTH BUJI (hopMHpyEMBIX

§ 10 BUAaM y4eOHOH paboThl KOHTPOJISI KOMIIETEHIIAI

o = [t

IR AN
Paznen 1 20 2 4 14 TK1 OIlK-1.2
Paznmen 2 20 2 4 14 TK2 OIlK-1.2
Paznmen 3 20 2 4 14 TK3 OIIK-1.2
Paznen 4 20 2 4 14 TK4 OIIK-1.2
Pazmen 5 40 2 8 30 TK5 OIK-1.2
3ager 0 0 OoM1 OIIK-1.2
HToro 3a 5 cemecTp 120 10 24 86
Paznen 6 34 2 8 24 TK6 OIIK-1.2.B(2)
Pazmen 7 34 2 8 24 TK7 OIIK-1.2.3(2), Y(2)
Pasen 8 38 2 8 28 TKS OIIK-1.2.3(2), Y(2)
3auer 0 0 OM2 OIK-1.23(2), Y(2), BQ2)
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
3ager 0 0 OM3 OIIK-3.5
HToro 3a 7 cemecTp 120 10 24 86
Pasznmen 11 18 2 8 24 TKI11 OIK-3.5
Paznen 12 16 2 8 26 TK12 OIK-3.5
Paznen 13 18 0 4 12 TK13 OIIK-3.5
3aver 0 0 OM4 OIIK-3.5
HTtoro 3a 7 cemecTp 86 4 20 62
HUTOI'O 432 30 92 310

3.3. Conep:xkanue TUCHUILTIHHBI
Pasnen 1. 3HakoMCTBO co cpeoit pazpabotku Jupyter Notebook
Tema 1.1. Crangapt pazpabotku peps8.
Tema 1.2. BBoa, BEIBOJI JaHHBIX.
Tema 1.3. YcioBHbIi orniepatop.
Pasnen 2. Turbl 1aHHBIX U peanu3ariys MUKIoB B Python
Tema 2.1. Tunsl 1aHHBIX.
Tema 2.2. Iukisr for u while.
Pazpnen 3. Pabota co crpokamu
Tema 3.1. CTpOKOBBIM THIT TaHHBIX
Paznen 4. Pabota co cimckaMu, KOPTEKaMH U CIIOBAPSIMU
Tema 4.1. Cniucku
Tema 4.2. Koptexu
Tema 4.3. CnoBapu
Paznen 5. ®yunkiuu. Padorta ¢ IAPWS-97
Tema 5.1. Jlekomno3uius koga Ha QyHKIIUU
Tema 5.2. Tlonkntouenue u padota ¢ 6ubauorekoit IAPWS-97
Paznen 6. OcHOBBI pabOTHI ¢ TPOrPaMMUPYEMBIMH KOHTPOJUIEPAMHU
Tema 6.1. HazHauenue u npuHLOUIN JEHCTBUSA MPOrPAMMUPYEMBIX JIOTHUECKUX




KOHTPOJLJIEPOB.

Tema 6.2. OcHoBsl HacTpoiiku [TJIK.

Paznen 7. IlporpammupoBanue IIJIK B cucteme CoDeSys Ha TEKCTOBBIX
s3bpIkax cTangapra MOK 61131-3.

Tema 7.1. A3bik ST

Tema 7.2. A3bik 1L

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

Tewma 8.3. A3bik LD

Tema 8.4. S3bik FBD

Tema 8.5. S3bik SFC

Paznen 9. Ilpunnumbt MPOCKTUPOBAHUSL U WHXEHEPHO-(PU3NIECKOTO
MOJICIUPOBAHUSI ~ TEXHOJIOTMYECKUX MPOLECCOB U  00OpynoBaHUS OOBEKTOB
DHEPIreTUKH KWINIITHO-KOMMYHAJIBHOTO X03s1cTBa B CAD-crncremax.

Tema 9.1. OcHOBBI CHCTEM aBTOMATHU3UPOBAHHOTO MPOECKTUPOBAHMSL:
kiaccudukanus, 3aaaan u Bugasl CAIIP.

Tema 9.2. CnemmanusupoBanHbie CAD-cuctemsbl: OpUMEpPHI, OINHUCAHUE,
Ha3HA4YE€HUE, BO3MOKHOCTH, IPOTPAMMHBIE KOMIIOHEHTBI.

Pa3znen 10. MonenupoBaHue TEIJIOTHAPABINYECKUX MPOIIECCOB, OIMpPEEICHHE
MMapaMETPOB U XaAPAKTEPUCTUK TEIUIOIHEPTETUYECKUX YCTAaHOBOK M cuctem B CAD-
CUCTEMAX.

Tema 10.1. Pemienne npukiiaiHbIX 3a/1a4 TEMJIOIHEPTETUKHU C UCIIOIb30BAHUEM
coBpeMmeHHbIX CAD-cucrem.

Tema 10.2. CpoiicTBa 00BekTa MoieTupoBanus. HacTpoiika pacueTHoM 3a1a4n
B rpadguueckom uaTepdeiice CAD-cucrem.

Tewma 10.3. Bepudukanus u Banuaanus MoaeNen 1Jisi HHKEHEPHBIX PacueToB.

Pazgen 11. IlpuHIUOBI MOAENIMPOBAHUSA TMPOIIECCOB TEIJIOOOMEHA U
TEeIJIoNepeaun, MPOTEKAIOMUX B 000PYI0BaHNE OOBEKTOB DHEPTETHKU FKHIJIUIIHO-
KOMMYHAJIBHOTO X035CTBa B IPOrPaMMHOM KoMILiekce «Jlorocy.

Tema 11.1. Ocobennoctu pacuera 3aaa4 teriooomena B [1K «Jlorocy.

Tema 11.2. Ocobennoctu pacyeta 3aaa4 teronepenaun B [1K «Jlorocy.

Paznen 12. I[lpuHuMnel MOAEnMpOBaHUS HArpeBa M PaCIpEleTICHUs IO
TEMIIepaTyp MO MOBEPXHOCTH MOJCITUPYEMOTro 00bEKTa MPOU3BOIHLHOM TOTIOJOTUH B
MpOrpaMMHOM KOMILIEKce «Jlorocy.

Tema 12.1. Ocobennoctu pacuera sueprooieneaus B [1IK «Jlorocy.

Tewma 12.2. OcobenHoctu pacyeta 3aaa4 pacnpenenenus temia B [1IK «Jlorocy.

Tema 12.3. OcoOeHHOCTH pacuera 3ajady TEUYCHHUS >KUIKOCTEM U Ta30B B
kaHanax B [IK «Jlorocy.

Pazgen 13. IlpuHuunsl pacyeTra NOPOYHOCTHBIX W BHOPAIMOHHBIX
XapaKTePUCTUK KOHCTPYKIIMOHHBIX JJIEMEHTOB TEIUIODHEPTETUUYECKUX YCTAHOBOK M
CHUCTEM B IPOrpaMMHOM KoMmIuiekce «Jloroc»

Tema 13.1. OcobeHHOCTH OIpeAeieHns MPOYHOCTHBIX XapakTepuctuk B [1K
«JIorocy.

Tema 13.2. OcobenHocT onpenenaeHusi BUOpAIIMOHHBIX XapakTepucTtuk B 11K
«Jlorocy.



3.4. TemaTu4eCKUH NJIAH NPAKTUYECKHUX 3aHATHI
JlaHHbIN BUA pabOThI HE IPEAYCMOTPEH YUYEOHBIM IJIAHOM

3.5. TemaTuuecknii IjiaH JadopPaTOPHBIX padoT

Cemectp 5.

1. Tunel JaHHBIX, YCIOBHBINA ONEPATOP

2. Monyie Math, [ukier

3. Ctpoku

4. Cniucku

5. OyHKUNU

6. IAPWS-97

Cemectp 6.

1. OcHoBHI pa3paboTku MpoeKToB B cucteMe CoDeSys.

2. OcnoBbl HacTpoiiku TTJIK.

3. CocraBnenue nporpaMmbl Ha si3bike ST.

4. CocTaBneHue NporpaMmbl Ha si3bike L.

5. CocraBienue nporpaMmsl Ha si3bike LD.

6. CocraBienue mporpaMmMsl Ha s3bike FBD.

Cemectp 7.

[IpuMeHeHune TeroruIpaBIndYecKkux 0JI0KOB U 31emeHToB nnrepderica CAIIP
JUTSl BU3YaIM3ally PacueTHOM 3a/1auul (MOJEIHPYEMOT0 OOBEKTA)

Opranuzanuss U1 HacTpOHKa B3aUMOCBSI3E€H MEXIy 3JIEMEHTaMH U OJIOKaMu
pacueTHOM cxeMbl 00BEKTa MOJEIUPOBAHUS

Opranu3zaius 1 HaCTpoOMKa B3aMMOCBSA3EH MEXly ABYMs M 00Jiee pacyeTHbIMU
3agayaMu. HacTpolku KaHaJoB CXEMBbI U DJIEMEHTOB «I paHUYHOE yCIOBUE»

Hacrpoiika mapamMeTpoB pacueTHOM CXEMbl B CBOWMCTBAX peLIATENS 3aJayu.
['enepanus pacyeTHOM 3a/1a4H.

Coznanue ucnonHsemMoro ¢aina s 3amycka 3aaud Ha pacyeT B TEpMHUHAJIE
(mpoBoAHMKE) onepaoHHON cucteMsl 11K

3amycK pacyeTHOM 3a7]a4u B pEKUME OTJIAJIKU C TOMOILbIO oTaaauuka [SD

Otnanka pacyeTHbIX CXeM C NOMOUIpl0 rpaduyeckoil obomouku CAIIP.
3agaHue CBOICTB MOJEIUPYEMOIO0 OOBEKTA: TMOJOKEHUS 3aJBHXKEK, BBICOTHBIX
OTMETOK, YaCTOTHI BpallleHHs] HACOCOB U T.II.

Pa3paboTka anropuTMOB W KOMIBIOTEPHBIX NPOrpaMm (CKpUIITOB) ISt
yhnpaBieHUs pabOTOM PEryJupyIOUUMX KIAmaHOB, pETYJIUPOBaHUSA TEIIOBOU
MOIIHOCTH, MPUBHOCUMOM TEIUIOOOMEHHBIMM ammapaTaMl B pacyeTHONl cxeme
(IpoekTe).

AHanu3  pe3yslbTaToOB  MHXXEHEPHOI'O  pacyeTa H  MOJEIMPOBAHUS
TEIUIOTHJIPABIMYECKUX CXEM M 00O0pYIOBaHMSI OOBEKTOB HHEPreTHKHU >KUIIHUIIHO-
KOMMYHaJIbHOT'0O X03siicTBa ¢ ucnojbp3oBanruem CAIIP.

Cemectp 8.

MopaenvupoBaHue MPOLIECCOB TEIUIONEPEAAUN YePE3 TOHKYIO CTEHKY 33JJaHHOTO
pa3mepa Ipu CTallMOHAPHBIX YCIOBUSX.

MopenvpoBaHue NPOLECCOB TEIJIOOOMEHA U3IIYyYEHHEM MEXIy ABYMs
MOJICIUPYEMbIMU OOBEKTAMH MPOU3BOJIBHOW TOMOJOrMU (Ha mnpumepe cdep



3aJIaHHOT'O pa3Mepa U CBOMCTB).

MopenvpoBaHue HarpeBa U paclpeiesieHHs ToJisl  TeMmIepaTryp 1o
MOBEPXHOCTH MOJICIMPYEMOro OOBEKTa MPOU3BOJBHON TOMONOrUU (HAa TpUMEpE
YeTBEPTH cepbl 3aJJaHHOTO pa3Mepa).

MopenvpoBaHue  HECTAllMOHAPHOTO  OOTEKaHUsT OOBEKTOB  PA3IMYHON
TOTIOJIOTUU MTOTOKOM BSI3KOTO HEC)KMMAEMOTO HETETIONPOBOIHOTO Ta3a.
MopenvpoBaHue  TEYEHHUS  KUIAKOCTH  4Yepe3  JApOCCeIbHYyI  Iaiioy,

YCTaHOBJICHHYIO B TPyOOITPOBO/IE 33/IaHHBIX PA3MEPOB U CBOICTB.
Pacuet npoyHOCTH Harpy>K€HHOW OaJIKK 3aIaHHBIX Pa3MEPOB U CBOWCTB.
MopanbHblil aHaIu3 0alKu MPOU3BOILHON TOTOJOTMHU U CBOMCTB.

3.6. KypcoBoii npoekT /KypcoBasi padota
JlanHbI{ BUJT paOOThI HE MPETYCMOTPEH YUEOHBIM IJIAHOM

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OneHnBaHue pe3yJbTATOB OOYUYEHHMS IO JUCIHUILIMHE OCYIIECTBIISICTCS B
paMKax TEKYIIEro KOHTPOJSI M IMPOMEKYTOUYHOM aTTecTallud, IPOBOJMMBIX 10
oabHO-perTuHroBoit cucreme (bPC).

[IIxana oIreHKH pe3yJbTaTOB OOYUCHUS IO JUCIUTLINHE:

YpoBeHb CHOPMHUPOBAHHOCTH
WHANKATOPa KOMMETEHITUH
o o Hitxe o
Bricoknii Cpennuit Husknii
CpelHero
3annaHu-
Kox Kox pOBaHHbBIE or 8510100 | oTr 70 10 84 | o1 55 10 69 | ot 0 ;o 54
KOMIIE- HHAUKATOPA €3yJIbTAThI
. p pesy IIIxana orneHUBaHUSA
TEHUUH | KOMIIETEHIIUH 00ydeHus 1o
HCLUILINHE HEYIOB-
meh YIOBIIET- YA
OTJINYHO XOpOIIIO JIETBOPH-
BOPHUTEIHLHO
TEALHO
3a4TEHO HE 3a4YTE€HO
3HATh:
3Haer 3Haer 3Haer He 3maer
CHHTAKCHUC CHUHTAKCHUC | CHHTAKCHC | CHHTaKCHC
Python, Python, Python, #o | Python
CBOOOTHO npuberaer | He
3HAET CHHTAKCHC HUIIET KOJX | K 4y)KOH | crmocoOen
Python (31) ; y
Ha HEM ITOMOLLIA IIHCATh KOJI
npu
HAIUCAHUH
Kozja
OIK-1 OIK-1.2 3HaeT 3Haer 3HaeT He 3maer
CHHTAKCHC CHUHTAaKCHC | CHHTAKCHUC | CHMHTAKCHC
SI3BIKOB SI3BIKOB SI3BIKOB SI3BIKOB
CTaHzapTa CTaHmapTa | CTaHgapTa | CTaHJapTa
3Haet cuHTakcuc | MOK MDBK MOBK MOBK
SI3BIKOB 61131-3, 61131-3, 61131-3, 61131-3
cragmaptra MOK | cBoboxHO mpuberaer | HO HE
61131-3 (32) MUIIET KOA | K YYyXOH | cocobeH
Ha HUX ITOMOIIHI IMMCATh KOJI
pu
HaIMCaHUH
Kozja




YMETb:

Ymeer YnMmeer Hyxnaerca | He ymeer | He ymeer
paspabaTeiBaTh | pa3pabaTblB | B TOMOLIM | pa3pabaThIB | pa3zpadatsl
HpOrpaMMHBII aThb npu ars, HO | BaTh "
KOJl JUIsL | IpOrpaMMH | pa3paboTke | crocoOeH YUTATh
pemieHust 3amad | I KOX Ui | MPOTPaMMH | YUTATh IporpamMm
npodeccnoHanb | pemeHus Oro Koz MPOTpaMMH | HBIH KOJ
HO 3a1a4y BII KOJ
JeATeIEHOCTH
¥
YmMmeer Ymeer He ymeer | He ymeer
paspabarel | pazpabatsl | pazpabarsl | pazpadar
BaTh BaTh BaTb, HO | bIBATb U
Ymeer
MPOrpaMMH | MIPOTPaMM | CIOCOOCH | YUTATh
pa3pabaTbIBaTh 9 .
. | BIM KO& JUIsl | HBIM  KOJ | YATATh porpaMm
MPOTPAMMHBIN 9
xon wi TUIK IUIK, we | mna IUIK, | mporpamMMm | HBIA KOJ
Jonyckaer | gomyckaer | Heid - kox | ais [JIK
(¥2)
[0)1105(310) 4 Heckoipko | g [TJIK
HEerpyObIX
01112 (0N
BJIAJICTh:
Buageer Bianeer Buageer He
HaBbIKaAMH HaBbIKaMH HaBbIKaMH BJIaA€cCT
paboTer  co | paboTel cO | pabOTHl CO | HABBIKAMH
CTOPOHHHMMH | CTOPOHHUM | CTOPOHHUM | PabOTHI CO
oubnmoreka | u u CTOPOHHU
MH, aKTHMBHO | OMOIHMOTEK | OMOJIMOTEK | MU
MIPUMEHSET | aMH, aMmu, OUOJIHOTEK
Bnaneer
ux JUISL | MHOTJa NPUMEHSIET | aMu
HaBBIKAMHU
pemnieHus NpUMEHSET | UX JUIst
paboThI co
3ada4 H | UX aJig | pelueHus
CTOPOHHUMH
TCCTUPOBAH peUICHUA 3aga4 WIH
OoubIMOTEKAMU - cona: | sanaq i | s
Python (B1) Ad, | sal o
Croco0eH TECTHPOBAH | TECTUPOBAH
CaMoOCTOsITEe | WS KOja st KoJia
JIBHO
HaxXoauTh H
OCBauBAaThb
HOBBIE
OnOIMOTEKH
Cnocoben | Cnocoben | Jlemonctp | He moxer
HACTPOUTH | HACTPOUTH | UPYET MIPOJIEMOH
cBs13b I1JIK | cBsA3B MHMHUMAJIb | CTPUPOBA
c TJIK C | HBIU Th
Brazeer KOMITBIOTEP | KOMITBIOTE | Habop 0a3oBbIC
o oM JUISL | pOM 111 | HABBIKOB HaBBIKH
HaBbIKaMH 3arpy3Ku 3arpy3kd | HaCTPOMKH | HACTPOMK
HaCTPOUKH Py Py p R
TJIK (B2) MpOrpamMM | IPOrpaMM | CBSI3U U  CBS3HU
bl B [TJIK o1 B IUJIK, | TIJIK c|IUIK ¢
JIOITYCKAET | KOMIIBIOTE | KOMIBIOT
HECKOJIBKO | pOM epom
HerpyObIxX
OLIHOOK
3HATh:
3HaeT MOpUHUMIBI | 3HAET 3HaeT IInoxo 3naer | He 3HaeT
OIIK-3 | OIIK-3.5 u MOAXOMBI | MPUHIKIBI W | IPUHIMIEL U | IPUHIMIOBI U | ITPUHIIAIBI
CO3aaHUsA IOAXObI 1o aAXO0AblI IIoaAX0abl H 110aXO0Abl
I_[I/I(I)pOBBIX CO31aHUsA CO31aHUA CO31aHUA CO31aHUs




MoIenei (GPOBBIX UG POBBIX r(pPOBBIX (G POBBIX
TEXHOJIOTHUECKUX | MOAeiei MoJjenen Mojenen Mojienen
TIPOIIECCOB M | TEXHOJIOTUYE | TEXHOJOTHY | TEXHOJOTWY | TEXHOJIOTHY
obopynoBaHus CKHUX €CKHX €CKHX €CKHX
00BEKTOB MPOIIECCOB | | MPOIIECCOB M | MPOIECCOB U | MPOIIECCOB
TEIJIOPHEPTeTUKH | 00OpynoBaHH | obopynoBaH | oOopynoBaH | U
C WCIIONB30BaHHE | I  OOBEKTOB | MsI OOBEKTOB | Ul OOBEKTOB | 00OpYyIOBaH
CAE- u CAD- | reriosHeprer | TEIUIOIHEPTE | TEIUIOIHEPre | Ws
cucrem (31) UKH C | THKH C | TMKM c | 0OBeKTOB
UCIIONIb30BaH | MCHOJIB30BAa | MCIOJIB30BAa | TEIIOHEPT
ne CAE- wu | ame CAE- u | aue CAE- u | etuku c
CAD-cuctem, | CAD- CAD- HCITI0JIb30Ba
mpu  OTBeTe | cucteM, mpH | cuctem, npu | HHe CAE- u
HE JOIyCKaeT | OTBETe OTBETE CAD-
omnboK JIOITyCKAeT JIOITyCKaeT CHCTEM
HECKOJIBKO MHOXKECTBO
HETPYOBIX HEeTpyOBIX
OIHO0K OLIMO0K
3Haet 3Haet IInoxo 3naer | He  3naer
METONOJIOTHIO | MeTojosoru | Merogonoru | Meronomnor
MIPOCKTUPOBA | IO 10 U0
HUS U | IPOCKTUPOB | MPOCKTHPOB | MPOCKTHUPOB
MOJICTIMPOBAH | aHUs U | aHus u | aHus u
3naer WS TPOIIECCOB | MOJENHPOBA | MOAETHPOBA | MOICIHUPOB
METOJI0TIOT IO u HUS HUS aHus
INPOEKTUPOBAHMA U | 000pYJOBaHH | MPOLIECCOB M | MPOLECCOB M | MPOLECCOB
MOJICITUPOBAHHS s 00BEKTOB | 00OpymoBaH | 0OOpyHOBaH | U
npoueccon U | TEIIO’HEPTreT | Mg OOBEKTOB | M OOBEKTOB | 00OpYyIOBaH
o0opynoBaHus uku B CAE- 1 | TeruosHepre | TeIuol3Hepre | us
00BEKTOB CAD- THKA B | Tuku B CAE- | 00bekToB
TEIUIOOHEPTETUKH | CHCTEMaX, CAE- u|u CAD- | temosHepr
B CAE- u CAD- | mpu otBere | CAD- cUCTEeMaXx, €THKH B
cucremax (32) HE JONyCKaeT | CHCTEMaXx, npu oreere | CAE- u
omudoK IpH OTBETE | MOITyCKaeT CAD-
JIOIyCKaeT MHOXXECTBO | CHCTeMax
HECKOJIBKO HEeTpyOBIX
HEeTpyOBIX omndox
omuboK
YMETh:
Ymeer Ymeer [Tnoxo He ywmeer
HPOBOJIUTH MPOBOUTD yMeeT HPOBOJIUTD
WH)XCHEPHO- | WH)KEHEPHO- | MPOBOJIUTH HWH)XEHEPHO
¢busnyeckne ¢du3uyeckue | MHXKEHEepHO- | -
v pacueTsl W | pacueThl U | Qu3MUecKUe | (HhU3HIECKHE
MeeT IPOBOAUTH
MOJICJIMPOBAH | MOJIENIMPOBA | pacdyeThl M | pacueTsl |
WH)XEHEPHO-
bmsmaecKHe ne HUE MOJICIIAPOBA | MOZIEIHPOB
TEIJIODHEPTeT | TEIUIOPHEpre | Hue aHue
PacteThl | yeckix THYECKHUX TEIJIOdHEpre | TEeIJI03HEepT
MO/ICTTMPOBaHNE
YCTAHOBOK U | YCTAHOBOK M | TUYECKHX €TUYECKUX
TEIJIORHEPreTHYeC
KHX yCTaHOBOK M | SBOTEM c | cucrem C | yCTQaHOBOK M | yCTaHOBOK
cHCTeM ¢ | HCTIONb30BAH | WCTIONB30BA | CHCTEM c | u cucreM ¢
N — neM CAE- u | ouem CAE- | ucnonb3oBa | ucnonb3oBa
CAD-cuctem, | u CAD- | auem CAE- | ouem CAE-
CAE- u CAD- ’
HE JIONyCKAeT | CUCTEM, U CAD- | u CAD-
cuctem (Y1)
ouIMOoK JIOIyCcKaeT CHCTEM, CHCTEM
HECKOJIBKO JIOIyCKaeT
HETPYOBIX MHO>XECTBO
omHO0K HerpyOBIX
omnboK
Ymeer Ymeer Ymeer ITnoxo He ywmeer
paspabaTbIBaTh paspabarbeiBaT | pa3zpabaTeiBa | ymMeeT pa3pabarbiB
KOMIIBIOTEPHEIC b Tb pa3pabatbiBa | aThb
POrpamMMBbl KOMITBIOTEPH | KOMIIBIOTEPH | Th KOMITBIOTEP
(CKpHIITHI) IUISL | BIS ble KOMITBIOTEpPH | HBIE
yIpaBIeHUs IIPOTPaMMBbl porpamMmbl | bIe MIPOrpamMMBbl
napameTpamMu (ckpurnThI) (CKpHIITHI) porpaMmMbl | (CKPHUIITHI)




MOJICTTUPYEMOH TUTST JUTSt (cxpurTHI) TUTST
cpenni (Y2) yIpaBJICHUs yOpaBlieHUus | Ui YIPaBJICHUS
rapaMeTpamMH | TmapaMeTpaM | yIpasleHHs | mapamerpam
MOJIETIUPYEMO | H rnapamerpam | u
W cpembpl, HE | MOAEIUPYEM | H MOJIETIHPYE
JIOIyCKaeT oif  cpelpl, | MOAEIHPYEM | MOH Cpelbl
OIIMO0K JIOITyCKaeT oM cpensl
HECKOJIKO CHCTEM,
HETPYOBIX JIOITyCKaeT
omKOoK MHOXKECTBO
HEeTpyOBIX
ouIMOoK
BJIAJIETh:
Moxer  ©0e3 | [pu Hemonctpup | He moxer
onIMOOK U | IEMOHCTpanm | yer IpOJEMOHC
HEJI0YETOB MM HABBIKOB | MUHHMMAJIBH | TpHpOBATh
HpOZ[eMOHCTp aHajinu3a BIH Ha60p 6a3OBBIe
UpOBAaTh pe3yNbTaToOB | HaBBIKOB HABLIKH
HaBBIKH MOJIETIMPOBa | aHAIN3a AHATH3A
Hasbikamu aHaM3a HUS W | PESYIBTATOB | pesyipraro
aHaImn3a pesylIbTaTOB | HHKCHEPHO- | MOJEIMpOBA | .
pe3yJbTaToB MOJICTIMPOBaH | (M3WYECKUX | HUS u
MO/JIETTHPOB
MOJICTIMPOBAHUS U | WA U | pacyeros, HMH)KCHEPHO-
WH)KEHEPHO- WH)KCHEPHO- | MOJy4eHHbIX | (usnueckux aruA 1
HMH)XCHEPHO
(huznIecKux ¢$usmIecKux B CAE- u | pacueros,
pacueToB, pacueToB, CAD- HOJYYEHHBIX |
HOJYYEHHBIX B | HOJYYEHHBIX | CHCTEMaX, B CAE- u | Pusmiecknx
CAE- u CAD-|B CAE- wu | nomyckaer CAD- pacueTos,
cucremax (B1) CAD- HECKOJIBKO CHCTEMAX HOJIy1C€HHBI
crcTeMax HErpyOBIX x B CAE-
omrOoK CAD-
cucTeMax,
JIOIyCKaeT
rpyObIe
OINOKH
OI.[GHO‘IHI)IC MaTCpHuabl JJIA IIPOBCACHUA TCKYLICTO KOHTPOJIA u

MPOMEKYTOUHOM aTTecTaluu TpuBeneHsl B [Ipunoxkenun k paboueil mporpamme

JUCITUITIIMHBI.

[ToaHBIN KOMIUIEKT 3aJlaHWl U MaTepuajoB, HEOOXOIUMBIX ISl OILICHUBAHMS
pe3ynbTaToB O0yUEHHUS 10 AUCIUIUIMHE, XPAHUTCS Ha Kadeape pa3padoTInKa.



5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALMOHHOE o0ecniedeHne JUCHUILTHHbI
5.1. YueOHO-MeTOOHYECKOE 00ecIieueHne

5.1.1. OcHoBHas nuTeparypa

1. Cemepenc, Y. Beenenue B nporpammupoBanue Ha Python: yuebnoe mocooue
/ Y. CeBepenc. - 2-¢ u3f., ucrp. - M.: Haunonanbueiii OTKpBITEI YHUBEPCUTET
"MHTYUT", 2016. - 231 c. - URL: https://e.lanbook.com/book/100703. - Tekcr:
AJICKTPOHHBIM.

2. Munaes, W.I. CBoOOIHO  mporpamMMHpyeMble  YCTpOWCTBAa B
aBTOMATU3UPOBAHHBIX CUCTEMax yrpaBiieHus: yueOHoe mocobue / M. I'. Munaes [u
ap.]. - CraBponods : Arpyc, 2016. - 168 c.

3. IlporpammHoe ympaBieHHE TEXHOJOTMYECKUMU KOMIUIEKCAaMU B
sHepretuke: yueoHoe nocodue / F0. H. Ilerpenko, C. O. HoBukos, A. A. ['oHuapos. -
Munck: Bemmiimas mkona, 2013. - 407 c. - URL: https://ibooks.ru/bookshelf/
338984. - TekcT: AIeKTPOHHBIH.

5.1.2. JlonoHUTENbHAS IUTEpaTypa

1. Xaxkaes, . A. IIpakTukyM Mo aaropuTMHU3AIMKA U MPOrPAMMHUPOBAHUIO HA
Python: yaebnoe nmocodbue / M. A. Xaxae. - 2-¢ uzn., ucnp. - M.: HanmonansHbIH
OtkpeiTeii  YuuBepcurer "MHTYUT", 2016. - 178 c. - URL:
https://e.lanbook.com/book/100377. - TekcT: 3IeKTPOHHBI.

2. Kyxos, P. A. S3pik nporpammupoBanus Python: mpaktukym: ydeOHOE
nocoobue / P. A. XKykoB. - MockBa: MHOPA-M, 2022. - 216 c¢. - URL:
https://ibooks.ru/bookshelf/378106. - Tekct: aneKTpOHHBIN.

3. Pycuna, JI. I'. BpunciaurenbHas wMaremMaTtuka. YUCICHHBIE METOMIBI
WHTETPUPOBAHUS M pemieHus nudQepeHINaTbHBIX YPaBHECHUH U CHUCTEM: Y4eOHOe
noco6ue st By30B / JI. I'. Pycuna. — 2-e usn., crep. — Cankr-IletepOypr: Jlans,
2022. — 168 c. — ISBN 978-5-8114-9495-8. — Tekct : snexTpoHHbll // JlaHp :
3JIEKTPOHHO-OnOmoTeyHas cuctema. — URL.: https://e.lanbook.com/book/195521.

4. TIlpoexkTupoBaHUE  aBTOMATU3UPOBAHHBIX  CHUCTEM  YIIpaBIEHUS B
AIEKTPOIHEPTETHKE: TpakTUKyM / cocT.: B. P. UBanosa, 1. FO. UBanos. - Kazans:
KI'DYVY, 2020. - 122 c. - URL: https://lib.kgeu.ru. - Tekct: 351eKTpOHHBIH.

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

1. YueOnwiii kypc «lIporpammupoBanue Ha Python» oGpa3oBarenbHO#
mwiatdopmer Moodle. URL.: https://Ims.kgeu.ru/course/view.php?id=4521

2. DnekTpoHHO-OMbOIMoTeuHas cucrema «Jlanby. URL: https://e.lanbook.com/

3. OopazoBarenbHas miargopma Stepik. URL: https://stepik.org/

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

5.2.2. llpodeccronansupie 0a3bl AaHHBIX |/ HMHGOpMaIMOHHO-CIIPABOYHBIC
CHCTEMBI

1. lokymenranus mo Python v.3.11.3. URL.: https://docs.python.org/3.11/

2. JloxymenTanus nio ctangapty pep8. URL: https://peps.python.org/pep-0008/



https://ibooks.ru/bookshelf/
https://e.lanbook.com/book/195521
https://lms.kgeu.ru/course/view.php?id=4521
https://e.lanbook.com/
https://stepik.org/
https://owen.ru/media/training_material
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https://peps.python.org/pep-0008/

3. TOCT P M3K 61131-3-2016 Kontpomneps! nmporpamMmmupyemsie. YacTts 3.
S3eikm mporpammupoBanust  URL:  https://docs.cntd.ru/document/12001350087
ysclid=lhursbrnpy760671116

4. PykoBozicTBO moJib3oBatens mno nporpammupoBanuto [IJIK 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. JIunieH3MOHHOE ¥ CBOOOJHO  paCIpOCTpaHAEMOE IPOTPaMMHOE
oOecrieyeHue AUCIUILIUHbI

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 MPUIOKEHUN I MPOrpaMMHUPYEMBIX KOHTPOJIJIEPOB
CODESYS V2, cBoboanoe pacrpoctpanenue. Ccbuika 11 CBOOOHOTO CKaUMBaHUS:
https://owen.ru/product/codesys v2

3. Cpena pa3paOOTKu MPWIOKEHUNA I TPOTPAMMHUPYEMBIX KOHTPOJIIEPOB
CODESYS V3, ceoboanoe pacnpoctpanenue. Ccbuika 1 CBOOOJHOTO CKaUMBaHUS:
https://owen.ru/product/codesys v3

4. MHOropyHKIMOHaNBHBIA ~ makeT nporpamm Jloroc  (akazemuueckas
nunen3us) http://logos.vniief.ru/services/support/

6. MaTepuaJbHO-TEXHUYECKOE o0ecneuyeHue T CHUIIMHbI

HaumenoBanue Buaa HaumenoBanune yuebHOi
y4eOHOU paboThI ayIUTOPHH, [Tepeuennr HEOOX0IMMOTO OOOPYIOBAHUS U
CHEeIUATN3UPOBAHHOM TEXHUYECKUX CPEJICTB O0YUEHHUS
naboparopuun
Jlexuun VYuebHas ayauTopust 1uis Crnenuanu3upoBaHHast yueOHast Mmeberns,
MIPOBEICHUSI 3aHSATHIA TEXHUYECKUE CPEJCTBa OOYYEHUs, CIy)Kallue s
JIEKIIMOHHOT'O THTIA npecTaBIeHUs] yueOHOW WHpOpManuu OONbIION
ayJIUTOPUH (MyJIBTUMEIUIHBINA MIPOEKTOP,
KOMITBIOTED (HOYTOYK), JKpaH),
JIEMOHCTPALIMOHHOE  00OpyJaoBaHuWe,  y4eOHO-
HarJsiiHbIe TOcoOus
JlaGopatopubie  |YueOHas naboparopusi| Crenuanau3upoBaHHOE nabopaTopHoe
paboTh «TemnocHaOXamIMiA  MOJUTOH| 000PYAOBaHUE IO MPOPUITIO Ta0OPATOPHH:
KKX», A-112 10 PLC CTCHJIOB M3TA «Kontapy,
10 xoMIBIOTEPOB, TEXHUUYECKHUE cpencTsa
oOyueHust (MyBTHME-AMIHBIIHI HIPOEKTOP,
KOMITbIOTEP (MOHOOJIOK), 3KpaH), JWIEH3MOHHOE
porpaMMHoe obecrieueHne
Komnerorepssiit KJIacc c| CneumanusupoBanHasi y4yeOHas wmeOenp Ha 10
BbixogoM B WHTepHer A-402,| mocamouHbix MecT, 10 KOMIBIOTEPOB, TEXHUYECKHE
TeIIeBU30paMH cpencTBa oOydeHUst (TEIEBU30PHI), JINIICH3NOHHOE
porpaMMHoe obecrieueHue
Komnerorepssiit KJ1acc c| CneumanusupoBanHasi y4yeOHas wmeOenp Ha 15
BbIxogioM B WHTepHeT A-423,| mocaqouyHbIX MecT, 15 KOMIBIOTEPOB, TEXHUUECKHE
MIPOEKTOPOM cpeactBa o0y4yeHus: (MyIbTUME-AUHHBIN TPOEKTOP,
KOMIBbIOTEp (HOYTOYK), O3KpaH), HPOrpaMMHOE
obecrniedyeHne
CamocrositenpHass | KoMmbroTepHBIif KJIacc ¢| Crnenmanu3upoBanHas ydeOHas wmebems Ha 30
pabora BbIxosI0M B MHTepHET B-600a MOCaJOYHBIX MecT, 30 KOMIIBIOTEPOB, TEXHUYECCKUE
cpeactBa o0y4yeHus (MylIbTUME-AUHHBIN POEKTOD,
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KOMIBIOTEp (HOYTOYK), OKpaH), BHICOKaMEPHI,
MIpOTpaMMHOE 00ECTICUCHHE

Crnenuann3upoBaHHas  MeOellb,  KOMITBIOTEpHAS
TEXHHMKa C BO3MOXKHOCTBHIO BBIXOJa B MHTEpHET H

YuTanbHBIN 3471
obecrieuennem  goctyma B OUOC,  3kpaH,

OHUOIMOTEKH N
MYJTBTUMETHAHBIH TIPOEKTOP, MIPOTpaMMHOE
obecrieuenne
KommbrorepHbrit KJ1acc c| CnernmanusupoBaHHass ydeOHas MeOenbp Ha 10
BhixogoM B WHTtepuer A-402,| mocamouHbiX MecT, 10 KOMIBIOTEPOB, TEXHUYECKHE
TeJIeBU30paMH cpencTBa OOy4deHHs (TEIEBHU30PHI), JTUIICH3NOHHOE

porpaMMHoe o0ecredeHne

7. Oco0eHHOCTH OpraHu3aIluN 00pa30BaATEeIbLHOM 1eATeTbHOCTH JJIs1 JIHII C
OrpaHN4YeHHbIMHU BO3MOKHOCTSIMHU 3/I0POBbsI 1 MHBAJIU/I0B

JIuta ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) u MHBaNIMIBI UMEIOT
BO3MOKHOCTh OECIPENATCTBEHHO MNEPEMEIIAThCS U3 OJHOr0 y4eOHO-1adopaTopHOro
Koprmyca B JpYroil, MOAHSATHCS HA BCE ATaXHU Y4eOHO-TAOOPATOPHBIX KOPITYCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX [OMEIIEHUSIX C YYETOM OCOOEHHOCTEH
NICUXO(U3UUECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

Jisa obydenus nmun ¢ OB3 M MHBaIMA0OB, UMEIOUIMX HapyIIEHHUS OMNOPHO-
JIBUTATEJILHOTO ammapaTta, 0OecCHedeHbl YCIOBUS OECHpENsTCTBEHHOIO JOCTyMHa BO
Bce yueOHble nomenieHus. Miupopmanus o cnennaabHbIX YCIOBUSAX, CO3JAHHBIX IS
obOyuatomuxcs ¢ OB3 u wuHBanuaoB, pa3MellleHa Ha cailTe yHUBepcHUTeTa
www//kgeu.ru. imeercst BO3MOXKHOCTb OKa3aHUSI TEXHUYECKOW IMOMOIIM aCCUHCTCHTOM,
a TaKKe YCIYT CypJOINEpEBOTUUKOB U TH(PIOCYPAONIEPEBOAUNKOB.

Jlnia anantanuu K Bocnpustuio gunamu ¢ OB3 u uHBanugamMu ¢ HapyuieHHbIM
CIIyXOM CIpPaBOYHOTO, y4eOHOro marTepuajia IO JUCUUILIMHE O00ecreunBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- U1l JTyYIlIe OpUEHTAlUU B ayJUTOPUHU, TPUMEHSIOTCSI CUTHAJIBI OTIOBEIICHHUS
O HayaJsle 1 KOHIIE 3aHATHUsA (CIOBO «3BOHOK» MUIIETCS HA TIOCKE);

- BHUMaHUE Cia0oCHblIamero o0ydYarllerocss NpPHUBJIEKAETCS Meaarorom
YKECTOM (Ha IJIEYO KJIAJETCS pyKa, OCYIIECTBIIAECTCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBasi ¢ OOy4YaroIIMMCs, IEJAaroruuyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TNPEIOKEHUSIMH, OOecreunBasi BO3MOXKHOCTb
YTEHUS 10 TyOaMm.

KoMmneHncamnuss 3aTpyJHEHHI pedeBOro M HMHTEJUIEKTYaJlbHOTO pa3BUTHUSA
CJIa0OCTBIIAIINX 00YYaOIINXCS TPOBOAUTCS MTyTEM:

- UCTIOJIb30BaHUs CXEM, IMarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3EHTALNH C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIMMU OTJI€IbHBIE KOMIIOHEHTHI U300paKEeHUS;

- pEryJIsipHOTO TNPUMEHEHHsI YIOPaKHEHHM Ha Trpaduueckoe BbIJCICHUE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- oOecrieueHHs] BO3MOXHOCTH I OOyYarollerocsi MOJYYUTh aJpPECHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOJUMOCTH.

Jlist anantaumu K BocnpusTuio aunamu ¢ OB3 u uHBanuiaMu ¢ HapyueHus MU
3peHus CIIPaBOYHOIO, y4eOHOTO, MIPOCBETUTENICKOTO MaTepuana,
IPEeIyCMOTPEHHOTO 00pa30BaTEIbHONW MPOrpaMMO MO BHIOPAaHHOMY HampaBiICHHUIO



http://www.kgeu.ru/

MOJIFOTOBKU, 00ECTICUNBAIOTCS CIAEAYIOIINE YCIOBUSA:

- BeJIETCS ajianTaiusi oQUIHaIbHOTO caiTa B ceTu VIHTEpHET ¢ y4eTOM OCOOBIX
NOTPEOHOCTEN MHBAIMIOB 110 3PSHUIO0, 00ECTICUNBACTCS HATMYUE KPYITHOMIPUPTOBON
CTIPaBOYHON MH(POPMAITUH O PACTIUCAHUHU YUCOHBIX 3aHSITHIA;

- IEIarOrMYeCKUii  pabOTHUK, ero coOeceTHUK (Ipu HEOOXOJAMMOCTH),
NPUCYTCTBYIONINE HA 3aHATHH, TPEICTABISIOTCS 00yUYaIONTUMCS, TIPU 3TOM KKl
pa3 Ha3bIBAETCS TOT, K KOMY TIeIarOTUIECKII pabOTHUK oOparaercs;

- IEUCTBHUSI, JKECThI, MEPEMEIIECHUS TEJAarOrHYeCKOT0 pabOTHUKA KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyatHass wWHOpMANMs TPEAOCTaBIsAeTcs KpynmHbM Tpudrom (ot 18
MIyHKTOB), TOTAJILHO 03BYYHBACTCS,;

- o0ecreunBaeTCcs HEOOXOIUMBIM YPOBEHb OCBEIIICHHOCTH TOMEIICHUI;

- PEAOCTABIIICTCS BO3MOXHOCTh HCITOJIb30BaTh KOMIIBIOTEPHI BO BpeMS
3aHITHUI U MPABO 3aMKUCH 0OBSICHEHUH Ha TUKTOQPOH (IO JKETAHUI0 00YUaIOIINUXCS).

dopMa mpoBeACHUS TEKyHIeH W MPOMEXKYTOUYHOM aTTecTaluu  JUIs
oOyuaronuxcs ¢ OB3 u UHBaIUIOB OMpenenseTcs NeaarornueckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoammoctu olyuaromemycs ¢ OB3,
WHBAJIUY C YYETOM UX MHAUBUAYAJIBHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEW JlaeTcs
BO3MOKHOCTH MPOUTH MPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUChbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIBIOTEpPE, B (popMe TECTUPOBAHUS U T.II., TUOO MPEAOCTABIISCTCS
JOTIOJTHUTEIHHOE BpEeMS 71l TIOJITOTOBKH OTBETA.

8. MeToanueckue peKOMeHAAIUH /ISl TpemnojaBaTe/ieid Mo OpraHu3amuu
BOCIIMTATEJHbHOMH PA0OTHI ¢ 00yYAKIMMHUCH.

Meroanueckoe oOecrieueHre mporecca BOCIUTAHUS 00yYarOIIMXCs BBICTYIAET
OTHUM U3 OMNpeAeIsIIonuXx (aKTOpOB  BBICOKOTO KadecTBa OOpa3oOBaHMS.
[IpenonaBarens By3a, IEMOHCTPHPYS BBICOKHH TPO(PECCHOHATN3M, DSPYIUIINIO,
YETKYIO TPAKTAHCKYIO MTO3HIINIO, CAMOJAUCIIUILUIMHY, TBOPUYCCKUH TTOAXO0I B PEIICHUH
npodeCCUOHANIBHBIX 3a/lady, B XOJ¢ 00pa30BaTeNIbHOrO Mpoliecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[Ipu peanmzanuu AWCHUIUIMHBI TIPETOIABATEIb MOXET HCIIOJIB30BATh
CJICTYIOITUE METOIBI BOCTIUTATEIIBHON PaOOTHI:

- MeToZIbl (hOPMHUPOBAHUS CO3HAHUS JTUYHOCTU (Oecena, AUCIYT, BHYIICHHE,
WHCTPYKTQX, KOHTPOJIb, OOBSICHEHWE, TPHUMEpP, CAMOKOHTPOJb, pacckas3, COBET,
yOexIeHue u ap.);

- METOJbl OpPraHu3allud ACATEIHHOCTH U (POPMUPOBAHUS OIBITA TOBEICHUS
(3amaHme, OOIIECTBEHHOE MHEHHE, TIeAarormueckoe TpeOoBaHWE, TOPYYCHHE,
pUy4YeHne, CO3aHNe BOCTIMTHIBAIONINX CUTYAIINM, TPEHUHT, YIPAKHEHHE, U JP.);

- METOJIbI MOTHBAIIMU JIEATCILHOCTH W TOBEIACHUS (0J00pEHHUE, MOOUIPCHHE
COIIMAJIbHON aKTHUBHOCTH, TIOPUIIAaHWE, CO3JaHUE CHUTyalluil Yycrexa, CO3/IaHue
CUTYAIIMH JIJI SMOIIMOHAILHO-HPABCTBEHHBIX TIEPEKUBAHUH, COPEBHOBAHUE U JIP.)

[Ipu peanuzanmuy  JUCHUILIMHBI  MPEMOJABATeNIb  JOJDKEH  YYHUTHIBATh
CJICYIOIIME HATIPABICHUSI BOCIIUTATEIPHOMN JIEITETbHOCTH:

I'padsicoanckoe u nampuomuieckoe 60CnNUmMaHue.

- popmupoBaHre y 0Oy4aroUMXcs MEIOCTHOTO MHPOBO33PEHHS, POCCHICKON



UJICHTUYHOCTH, YBOKEHHS K CBOEH CeMbe, OOIIECTBY, TOCYAaPCTBY, IPUHATHIM B CEMbE U
OOILIECTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HALIMOHAJILHOMY,
KyJbTYpHOMY UM HCTOPMYECKOMY HACIIEANIO, (OPMUPOBAHUE CTPEMIIEHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- popMupoBaHKE y 00Yy4YaAIOIIMXCS AKTUBHOW IPa’KIAHCKOM MO3UIMH, OCHOBAaHHOU
Ha TPAJMLMOHHBIX KYJIBTYpPHBIX, JTyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTSX POCCHMCKOIO
oOlecTBa, /ISl TOBBIEHUS CIOCOOHOCTM OTBETCTBEHHO PEAIN30BBIBATH CBOM
KOHCTUTYIIMOHHBIE NIPaBa U O0s13aHHOCTH;

- pa3BUTHE MPABOBOM M MOJUTUUYECKON KYIbTYphl 00yUYaIOIIUXCsI, paCUIMPEHUE
KOHCTPYKTUBHOI'O YYacTUsi B NPHUHITHH PEIICHWM, 3aTparMBaloIUX HMX MpaBa U
MHTEPECHI, B TOM YHCJE B Pa3IMYHBIX (OopMax caMOOpraHU3allMU, CaMOYyTPaBICHHUS,
0OIIECTBECHHO-3HAUYNMOM JICSATCIIbHOCTH;

- popMHUpOBaHME MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIOLIMX  HPOTHUBOCTOSTH  JKCTPEMHU3MY,  KceHopoOuw,
JUCKPUMUHALIMA IO COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
OpU3HAKaM, MEXITHHUYECKOH M MEXKKOH(PECCHOHAIBHON HETEePIUMOCTH, APYTUM
HEraTUBHBIM COLUAJIbHBIM SIBJICHUSM.

Jlyxoeno-upascmeennoe gocnumanue:

- BOCIIUTAHWE YYyBCTBA JOCTOMHCTBA, YE€CTH M YECTHOCTH, COBECTIUBOCTH,
YBAXEHUS K POAUTEISM, YUUTEIAM, JIFOASAM CTapIIEro MOKOJICHUS;

- popMUpOBaHUE TPUHLMUIIOB KOJUIEKTMBU3MA M  COJMIAPHOCTH, JyXa
MUJIOCEpAUSl W COCTpPAJaHusl, NPHUBBIYKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCSA B
TPYIHOW )KU3HEHHOW CUTYallWH;

- popMHUpOBaHUE COIUAAPHOCTH M YYBCTBA COLIMAIBHONW OTBETCTBEHHOCTH IO
OTHOUIEHUIO K JIIOJSM C OTPaHUYEHHBIMH BO3MOXXHOCTSMH 3JI0POBbS, MTPEOI0JICHHUE
NICUXOJIOTUYECKUX OapbepoB MO OTHOUIEHUIO K JIOJASIM C OrpaHU4YEHHBIMU
BO3MOYHOCTSIMU;

- popMupoBaHHE SMOILMOHAIBLHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOUICHUSI K MUPY, CIOCOOHOCTH M YMEHUS Nepe/iaBaTh JIPYTUM CBOW ACTETHUYECKHUI
OIIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- popmMHUpoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- hopmupoBaHue yBaXXKCHHS K KyJIbTYPHBIM IIEHHOCTSIM POJIHOTO TOpOJia, Kpasi,
CTpaHBI;

- MOBBINICHUE TIO3HABATEIFHOW aKTUBHOCTH O0YYaIOITUXCA.

Hayuno-obpazosamenvHoe éocnumanue:

- popMupoBaHuE y 00yHaIOIMXCS HAYYHOTO MUPOBO33PEHUS;

- popmupoBaHue yMeHUS TIOTy4YaTh 3HAHUS;

- popMupoBaHUE HABBIKOB aHalIM3a M CHHTE3a MH(OpPMALUU, B TOM YHCIE B
npodeCCHOHAIBHOM 001acTH.
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Onenounple MaTepuanbl 1Mo aucnumuinHe «lIporpammHoe obecmnedeHue u
IporpaMMUpoBaHre B MNpodeccHuOoHaTbHOU ACSATENbHOCTUY, MPEAHA3HAYEHHBI IS
OLICHMBAHUSl PE3YJbTATOB OOY4YEHHS HAa COOTBETCTBUE WHIUKATOPAM JIOCTHXKECHUS
KOMIIETEHITUH.

OueHuBaHue pe3yJabTaTOB OOYYEHHS MO JUCLUUIUIMHE OCYIIECTBISETCA B
pamkax tekyiero koHTposs (TK) u mpoMexyTouHO# aTTecTaluy, IpOBOAUMBIX IO
oampHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 5
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Paznen 1. «3HakoMcTBO €O 0
cpenoii paspadorku Jupyter [ TK1| 8 10 8-18| 8-18
Notebook »
Tect Jupyter Notebook 8
Tect Moodle 10
Pazgen 2. «Tunbl JaHHBIX H 0 16
peaan3anusi IUKJIOB B | TK2 16 10 26 16-26
Python»
Tect Jupyter Notebook 16
Tect Moodle 10
P . P
asgen 3. «PaGora co TK3 10! 0 10 10
CTPOKAMM»
Tecr Jupyter Notebook 10
Tect Moodle 0
Pasnen 4. «PabGora 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-
TK 13-2
¢ IAPWS-97» S 18|10| 28 3-28
13-
Tect Jupyter Notebook 18
Tect Moodle 10
IIpomexyTounast oM 0-45
aTTecTanms (3a4er)
B ycrtHO# dopme 0-45
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Pazgea 1. «OcnoBbl padorsl ¢ | TK1 15
MPOrpaMMHpPyeMbIMH 15 | 0-15 30 15-30
KOHTPOJLIePaMu»
3amuTa 1ab0paTopHbIX padboT 15 | 0-15
Pazpnen 2. «lIporpammupoBanue | TK2
IIVIK B cucreme CoDeSys Ha 15-
Y 15 |0-15 15-30
TEKCTOBBIX f3bIKAX CTAHAApTAa 30
MDK 61131-3»
3amuTa 1ab0paTopHbIX padboT 15 |0-15
Pazpnen 3. «lIporpammupoBanue | TK3
IIVIK B cucreme CoDeSys Ha 25-
Y 25 |0-15 25-40
rpau4ecKux A3BIKAX 40
crangapra MOK 61131-3»
3amuTa 1abopaTopHBIX padboT 25 (0-15
IIpomexyrounass  arrectamusi | OM 0-45
(3auer)
B ycrHolt dpopme 0-45
Cemectp 7
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Pa3znen 9. llpunounel npoektupoBanust u | TK9 | 30 | O- 30-40
HHKEHEPHO-PU3HYIECKOr 0 10
MOde/JIMPpOBaHUsA TEXHOJOI'HYEeCKHUX
NMPOIECCOB H ODOPYIOBAHHS OOBEKTOB
TemjaodHepreTuku B CAD-cucremax




TectupoBanme 1T  OLEHKH  YPOBHA
OCBOGHHMSI  TEOPETHYECKOTO  MaTepuaja
JVCTIUTUTAHB

30

BeimonHeHne — 3Tana  MHIMBUAYaIbHOTO
MPAaKTUYECKOTO  3aJaHus  (MpOeKTa) IO
MpOeKTHPOBaHuI0/MoienupoBanuto B CAD-
cucreme

10

Pazgen 10. MopenupoBanue
TeMmI0ruAPaABIHYECKHX MPOIECCOB,
onpeaeeHue napaMeTpoB U
XapaKTEePUCTHK  TeIJIOIHepPreTHYecKux

yctaHoBoK u cucteM B CAD-cucremax.

TK10

25 | O- 0-
15 20

25-60

TeCTHpOBaHI/Ie JIIsL OLCHKH YPOBH:A
OCBOCHUA TCOPECTUYCCKOT'O mMarepuajia
JUCHHMITIIMHBI

25

BeimonHenne  dTama  MHIMBHUAYaJIbHOTO
NPaKTHYeCKOro 3amaHus  (IPoeKTa) 1o
mpoeKTrpoBaHuio/MoaenupoBarnto B CAD-
cucTeMe

15 20

IIpomesxyTouHas arTecTanus (3a4er)

Cemectp 8

HaumenoBanue paszzgena

@DopMbI U BUJ KOHTPOJIS

PeliTuHrOBEIE TTOKA3aTENU

| Teky1mii KOHTPOJIH

Jom. 6amner k TK11

Il Texyuuii KOHTPOIBL

Jom. 6amner k TK12

Il Texymmii KOHTPOJIB

Jom. 6amter k TK13
Uroro

IIpomexxyTouHas
aTTecTalus

Pazgen 11. NpuHOMOBI MOAETHPOBAHHA
MPOIECCOB TeMm1000MeHa "
Temjionepenayu, MPOTEKAKIINX B
o0opynoBanue 00bEeKTOB
TEMJI0IHEPTeTHKH B NMPOrpaMMHOM
KoMmiiekce «Jloroc»

TK11

N
o

20-35

TGCTI/IpOBaHI/IC JIIsL OLICHKH YpPOBH:
OCBOCHHA TUCHHUITIINHBI

20

BrimonHenne  sTama  MHIAMBHAYaJIbHOTO
MPaKTUYECKOTO  3aJaHus (MPOEKTa) o
mozenupoBanuto B IIK «Jloroc»

15

Pazpen 12. TlpuHOMOBI MOJETHPOBAHMSA
HarpeBa M  pacnpelejeHUs]  MOJIs
TeMIeparyp no MOBEPXHOCTH
MOJeJTUPYEMOr0 00beKTa NPOU3BOJILHOIM
TONMOJOTHMM B MPOrPAMMHOM KOMILIEKCe
«JIoroc».

TK12

20 | O-
15

20-35

TeCTHpOBaHI/Ie JIIsL OLICHKH YpPOBH:

OCBOCHHA TUCHHUILINHBI

20




BeimonHeHne  dTana  MHIMBHUAYaJIbHOTO
MPaKTUIECKOTO  3amaHus  (MPOeKTa)

mozenupoBanuto B [1K «Jloroc»

o

15

Paszgen 13.
NMPOYHOCTHBIX

I puHIMIBI pacuera
H BHOPaMOHHBIX
XapaKTEePUCTHK KOHCTPYKIMOHHBIX
3JIEMEHTOB TeIJI09HePreTHYeCKUX
YCTAaHOBOK M CHCTeM B HPOrpaMMHOM
komIuiekce «Jloroc»

TK13

15

0-
15

15-30

TectupoBanue s
OCBOEHUS TUCIUIIINHEI

OLEHKH  YpPOBHSA

15

BeimonHeHne — 3Tana  MHIMBHUAYaIbHOTO
MPAaKTUYECKOTO  3aJaHus  (MpOeKTa) [0

mozenupoBanuio B I1IK «Jlorocy»

15

IIpoMeskyTouHasi aTTecTanus (3a4eT)

2. OueHOYHbIe MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTAlluH
[IIxana olieHKH pe3yJIbTaTOB OOYUYEHUS MO JUCHUTIINHE:

5 cemecTp
YpoBeHb CHOPMHUPOBAHHOCTH
WHIMKATOpPa KOMIICTCHITUU
o o Hixe o
Bricoknii Cpennuit Huskuit
CpEIHETO
Kox 3annanu-
Kox pPOBaHHEBIE ot 85 10 100 | ot 70 10 84 | oT 55 10 69 | oT 0 1O 54
WHAWKATOpa
KOMIIE- pe3yIbTaThl
KOMIIETECHIIN [IIxana oneHuBaHug
TEHIUU u o0y4ueHus 1Mo
VCLUITINHE HEYIOB-
JCIL YIOBJIET- YA
OTJINYHO XOpOIIIO JIETBOPH-
BOPUTEIHHO
TEABLHO
3a4TEHO HE 3aYTE€HO
3HATh:
3Haer 3HaeT 3HaeT He 3HAeT
CUHTAKCHUC |CHUHTAKCUC |CHHTAKCHUC |CHHTAKCHC
Python, Python, Python, w=o|Python
3HaeT CHHTAKCHC cBOOOIHO npuderaer K|He CrocoOeH
Python (31) MUIIET KOJ |4y»KOH  II0- |IHCaTh KO
Ha HEM MOILIA  TpH
HAaIU-CaHUHU
KoJza
OIIK-1 | OIIK-1.2
YMETh:
Ymeer Hyxnaerca |He  ymeer|He  ywmeer
YMeer paspabaTbiBaTh pa3pabaThiBa |[B  TOMOIIH | pa3pabaTbiBa | pa3padbaTbiB
pOrpaMMHBIi Ko jiist | TP Tipn Tb, HO | aTb 1
peleHus 3ay1ay | TPOTPaMMH paspaboTke |crmocobeH YUTATH
NpodeccHOHANBHOI Bl KOJ JIJISl | TPOTPAaMMHO |4HUTaTh porpaMMH
nesrensrocTH (Y1) perieHus ro Koaa MIPOTPaMMH | BI KOJT
3a71a4 BII KOJI
BIAJIETh:




Brnaneer HaBBIKAMH
paboThI co
CTOPOHHUMH

oubnmorekamu Python
(BI)

Bmaneer
HaBBIKAMU
paboTel  cO
CTOPOHHUMU
OubIHOTEKA
MH, aKTHUBHO
MpPUMEHSIET
0.9 IS
pelIeHus
3a71a9 u
TECTUPOBAHH
i KOJIa;
crocooeH
CaMOCTOSITE
BHO
HaXoOuTh U
OCBauBaThb
HOBBIE OHO-
JINOTEKHU

Brnaneer
HaBBIKAMU
paboTel  cO
CTOPOHHHUMH
OoubIMoTeKa
MH, HWHOTJA
MpUMEHSIET
X IS
pelIeHus
3a1a4 51
TECTUPOBAHH
s KoJa

Bmaneer
HaBBLIKAMU
paboTel  co
CTOPOHHUMH
OoubnnoTexa
MH,
MIPUMEHSIET
X IS
peIIeHus
3a7a4
TS
TECTUPOBAHH
s Kozia

nin

He Bnanmeer
HaBLIKAMU
paboTtel  co
CTOPOHHUM
u
OubInoTEKA
MU

OI.[GHKa «3aYTCHO» BBICTABIIACTCA 3a BbIIIOJJHCHHEC BCCX J'Ia60paT0pHBIX
pa60T, YCIICHTHOC IMMPOXOKACHNC BCCX dABTOMATH3UPOBAHHBIX TCCTOB.
()HGHKa «HEe3aUTEeHO» BBICTABIISICTCS 3a HEBBIIIOJHEHHUE XOTSA OBl OHHOﬁ

nabopaTopHOil  pabOTHI,

ABTOMATU3UPOBAHHOI'O TCCTA.

Oe3ycrenHoe

MIPOXOXKIECHUE

XO0TA

OBl

OAHOI'O



Cemectp 6

YpoBeHb CHOPMUPOBAHHOCTH
WHAWKATOPa KOMIICTCHINN
Bricokmii Cpenunit Hune Huzknit
3amnanu- CpeaHero
Kon
Kon POBaHHBIE oT 85 110 100 | ot 70 m0 84 | oT 55 10 69 | o1 0 mo 54
KOMIIC- MHARKAaTOPa PE3YyIbTAThL
KOMIICTCHIIH IIIxana OLICHUBAaHUA
TCHIUHU u O6y‘IeHI/I$l 110
JUCIMIIMHE yIORIET- HEY/I0B-
OTIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO TeIBHO
3a4TEHO HE 3a4TEHO
3HATh:
3Haer 3Haer 3Haer He 3maer
CHHTAKCHUC CHUHTAKCHUC CHHTAKCHUC CHHTAKCHuC
SI3BIKOB SA3BIKOB SA3BIKOB SI3bIKOB
CTaHJapTa | CTaHIapTa | CTaHZapTa | cTaHaapTa
3HaeT CHUHTaKCHC MOK MOK MOK MOK
61131-3, 61131-3, 61131-3, 61131-3
SI3BIKOB CTaHaapTa
MDK 611313 (32) CBOOOHO Hpn6eraeTv HO HE
IUIIET KOA | K qyXKOou crocobeH
Ha HUX IIOMOIIH IIUCaTh KOO
pu
HaIlTMCaHUH
KOJIa
YMETB:
YnMmeer YmMmeer He ymeer | He ymeer
paszpabaThl | pa3pabaThl | pa3pabatsl | pa3zpadar
BaTh BaTh BaTb, HO | bIBaThb U
YMmeer IporpaMM | MPOrpaMM | CIIOCOOEH | YUTaTh
pa3pabaTbIBaTh HbII KOJX | HBIM  KOJ | YATAaTh IpOrpaMm
OIK-1 | OIIK-1.2 . .
nporpammubiii - kox | ana IUIK, | g TJIK, | mporpamMMm | HBIH  KOJ
nost THIK (V2) HE nonyckaeT | Heil koA | s [IJIK
JonyckaeT | Heckosibko | st TIJIK
OLIMOO0K HErpyObIX
omuOOoK
BJIAJICTh:
Cnocoben | Cnocoben | lemonctp | He moxer
HAaCTPOUTH | HACTPOUTH | UPYET MIPOJIEMOH
CBSI3b CBSI3b MUHHMMaJlb | CTPUPOBA
TJIK ¢ | INIK C | HBIK Th
KOMIIBIOTE | KOMITBIOTE | Habop 0a3oBbIC
Brnaneer waBblkamu | pOM IS | pOM IS | HABBIKOB | HaBBIKU
HaCTPOUKH IIJIK | 3arpy3ku | 3arpy3Kd | HACTPOWKH | HACTPOUK
(B2) IIporpamMMm | IporpaMM | CBSI3H U  CBs3HU
bl B IIJIK | &1 B ILJIK, | IJIK c|IUIK ¢
JIOITYCKAET | KOMIIBIOTE | KOMIBIOT
HECKOJIBKO | pOM epoM
HErpyOBIX
OIHO0K




OreHKa «3a4TEHO0» BBHICTABIISICTCS 3a BBINOJIHEHUE BCeX TaOOPaTOPHBIX paboT

N UX 3alIUTYy.

OHCHKa «HE3aUTEHO» BBICTABIISICTCS 3a HEBBIITOJHEHUE XOTSA OBl OHHOﬁ

JabopaTopHOI PabOTHI.

Cemectpsl 7, 8

YpoBeHb CHOPMUPOBAHHOCTH

HWHAWKATOPa KOMIICTCHIHN

. . Huxe .
Bricoknii Cpennuit Huskuit
CpCOHLCTO
3armanu-
Kon Kon pOBaHHBIE oT 85 110 100 | o1 70 10 84 | oT 55 10 69 | oT 0 mo 54
KOMIIE- HHIUKATOpa €3yJITATHI
p besy ITxana oueHUBaHUS
TEHIIUM | KOMIIETECHLWH o0OydeHus 1o
HMCLUIUIMHE HEYJOB-
et YIOBJET- YA
OTJIIMYHO XOpOoLIO JIETBOPH-
BOPHUTEIIBHO
TEJIBHO
3a4YTCHO HC 3a4TCHO
3HaTh.
3HaeT 3Haer IInoxo 3nHaer | He  3Haer
NPUHIUIB M | IPHHIUIEL U | OPUHIHIBL M | TPHHIUIIEL
TIOIXO/IbI HOAXOMbI TIOJIXOJIBI U TOAXOBI
CO3IaHUsA CO3aHUsA CO3IaHHs CO3IaHHs
urQppoBBIX U POBBIX 1 QpoBBIX QpoBbIX
MoJienen MoJienen MoJenen MoJenen
3HaeT NPUHIMIEI U
TEXHOJIOTHYE | TEXHOJIOTHYE | TEXHOJIOIMYE | TEXHOJIOIHY
TOAXOJBI CO3/IAHHUS
o | ckux CKHUX CKHX €CKHX
HU(PPOBBIX MOEIICH
HPOLIECCOB M | TIPOLIECCOB U | TPOLECCOB U | MPOIECCOB
TEXHOJIOTHYECKUX
obopynoBaH | obopymoBaH | 00OpyHOBaH | U
HPOLIECCOB u
oGopy /10BN usi 0OBEKTOB | U OOBEKTOB | MsI OOBEKTOB | 000OpPYIOBaH
OGBEKTOB TEIUIOIHEPTe | TEIUIODHEpre | TEIUIOdHEpre | us 0OBbEKTOB
THKH C | THKH C | THKH ¢ | TeruosHepr
TEIUIOIHEPTETHKU C
HCIIOb3OBAHNG UCIIONB30BaH | MCIOJb30BAH | UCIIONB30BAH | €THKH c
CAE- u CAD- | He CAE- u | ue CAE- u |ue CAE- u | ucnosnn3osa
CAD- CAD- CAD- aue CAE- n
cucrem (31)
cucteM, Ipu | cucteM, mpu | cucrem, npu | CAD-
OTBETE  HE | OTBETE OTBeTe CHCTEM
JIOIyCKaeT JIOIyCKaeT JIOIyCKaeT
OIIK-3 | OIIK-3.5 OIIMOOK HECKOJIBKO MHOK€ECTBO
HEeTpyOBIX HETPYOBIX
ouIMOoK OmHO0K
3Haer 3Haer IInoxo 3naer | He  3Haer
Meronosoru | Meronosnorn | Merogonoru | Metogosnor
10 10 10 uro
MIPOEKTUPOBA | MPOEKTHUPOBA | MPOEKTHPOBA | IPOEKTHPOB
3Haer HHUS U | HUA U | HUA U | aHHA u
METO/I0JIOT IO MOJINIMPOBA | MOJENIMPOBA | MOJEIMPOBA | MOJIEIMPOBA
MPOCKTUPOBAHUS U | HUS HUS HUSI HUS
MOJIEITMPOBAHHMS MPOLIECCOB M | MPOLIECCOB M | MPOLECCOB U | MPOIECCOB
MIPOILIECCOB U | obopynoBaH | obopymoBaH | 00OpyHOBaH | U
000py10BaHUS ns 00BEKTOB | M OOBEKTOB | MsI OOBEKTOB | 0OOPYIOBaH
00BEKTOB TEIJIO’HEpre | TEIJIOdHEepre | TEeIuiodHepre | us 0ObEKTOB
TertooHepreTuku B | Tk B CAE- | Tuxu B CAE- | Tuku B CAE- | temnosnepr
CAE- u CAD-|u CAD- | u CAD- | u CAD- | eTukn B
cucremax (32) cucremax, cucremax, cucTeMax, CAE- u
npu oteere | npu oteere | npu oreere | CAD-
HE JOITyCKaeT JOIyCKaeT cucTeMax
JIOIyCKaeT HECKOJIBKO MHO>KECTBO
OIrO0K HETpyOBIX HErpyObIX




| omm6ok | omm6ok
YMETB:
Ymeer YmMmeer ITnoxo He  ymeer
IIPOBOANTH TIPOBOANTH yMeeT MIPOBOANTH
WH)KCHEPHO- | WHXKEHEPHO- | IPOBOIUTH WH)KEHEPHO-
¢usndeckne | Qusmueckwe | MHXKEHEpPHO- | (u3ndeckue
acyeTel W | pacyeThl ¥ | (usmueckue acueTbl |
YMeer mpoOBOAUTH p p b p
MOJENMPOBA | MOJENHMPOBA | PacdyeThl H | MOAEIHPOBA
HHOKCHEPHO" HHE HUE MOJICTIMpPOBa | HHE
¢$usmaeckne Aemp
TEIUIODHEPTre | TEIUIO’HEpre | HHE TETUIORHEPT
pacyeTsl u
THYECKHUX THYECKHX TEIJIODHEPTe | ETHYECKUX
MOJIEITMPOBaHNE
YCTQHOBOK M | YCTAHOBOK M | THUECKHX YCTaHOBOK U
TEJI0dHEPTeTHYECK
CHCTEM c | cuctem C | YCTAaHOBOK M | CHCTEM  C
NX YCTaHOBOK U
CHCTOM o | MCTIOIB30BAH | HCTIOIB30BAH | CHCTEM C | Mcmoyb30Ba
e — nem CAE- u | nem CAE- u | ucrions3oBan | Huem CAE-
CAD- CAD- uem CAE- u | u CAD-
CAE- u CAD-
CHCTEM, HE | CHCTEM, CAD- CHCTEM
cucrem (Y1)
JIOITyCKaeT JIOIyCKaeT CHCTEM,
O1IMOOK HECKOJIBKO JIOIyCKaeT
HerpyObIX MHOKECTBO
ommndoK HETPYOBIX
OmHO0K
Ymeer YwMmeer [Tnoxo He ymeer
paspabarbiBa | pa3pabarbiBa | ymMeeT pa3pabatbiB
Tb Th paspabaTbiBa | aTh
KOMITBIOTEPH | KOMITBIOTEPH | Th KOMITBIOTEP
ble ble KOMITBIOTEPH | HBIE
Ymeer NpOrpaMMbl | IPOTPaMMBI | bIe MPOrpamMMbl
pa3pabaTeIBaTh (cxpunTHI) (cxpunTHI) porpamMMbl | (CKpPHIITHI)
KOMIIBIOTEPHBIE JUIsL JUIsL (cxpUOTHI) TS
IIPOTPAMMBI YIpaBiICHUS | YNpaBleHUS | Ui YIIpaBICHUSA
(ckpHIITHI) JUIA | mapaMeTpaM | mapameTrpaM | YOpaBleHHUs | mapamerpam
yTIpaBICHUS u u napaMeTpam | u
napamMeTpamu MOJICTIMPYEM | MOAENUpYEeM | U MOJIeNHpye
MOJIETTPYEMO Olf cpenbl, He | O Cpeabl, | MOAGIUPYEM | MO Cpebl
cpemst (Y2) JOMyCKaeT JOIyCKaeT off  cpemsl
onMOoK HECKOJIBKO CHCTEM,
HerpyOBIX JIOIyCKaeT
omndox MHOKECTBO
HETPYOBIX
omuboK
BJIAJIETh:
Moxer 6e3 | [Ipu Hemonctpup | He  moxer
omMbOK M | AEMOHCTpal | yer MPOJIEMOHCT
HEJI04YEeTOB MM HaBBIKOB | MHHUMAJIbH | pupoBaTh
NPOJEMOHCT | aHaNn3a bIi  HA00D | GazoBBie
pHUpOBaThH pe3yJbTaToOB | HaBBIKOB HABBIKH
HaBBIKU MOJIEIMPOBA | aHAIH3a
Hasbrcavn anainsa aHaM3a HI/IjII b U | pe3ysbTaToB B
PESYJIBTATOR e3 aTo €HEPHO poye oBa PESYILTATOR
JBTATOB | MHXKEHEPHO- | MOJIEIUPOB
MOJICTIMPOBAaHMS U pesy. P Aemp MO/IETIMPOBa
MOJIENMpOBa | (PU3MUYECKHUX | HHSA u
HHXKEHEPHO- HUS u
HUS U | pacyeros, WHKEHEPHO-
¢dusUecKux WHKEHEPHO-
WH)KCHEPHO- | MOJYYEHHBIX | (PM3MYECKUX
pac1eTos, ¢bu3ngecKnx
¢msnuecknx | B CAE- wu | pacueros,
MOJTYYCHHBIX B pacdeToB
pacdeTos, CAD- MTOJTyYEHHBIX ’
CAE- un CAD- MOy ICHHBI
cucremax (B1) MOJyYEHHBIX | CUCTEMaXx, B CAE- u
B CAE- w | nomyckaer CAD- x B CAE- n
CAD- HECKOJIbKO cucreMax CAD-
cucTeMax HEeTpyOBIX cucremax,
OIIMOOK JomycKaeT
rpyobIe
OIIMOKHU




OreHka «3a4TEeHO0» BBICTABISETCS 3a BBIIOJHEHHE BCEX JaOOPATOPHBIX
paboT, yCHenHoe MpOX0KISHUE BCEX aBTOMATU3UPOBAHHBIX TECTOB.

OrneHKa «He3aYTeHO» BBICTABIISICTCS 3a HEBBIMOJIHEHHWE XOTS OBl OJHOU
JabopatopHoil  paboThl, Oe3ycHemrHoe MPOXOKACHHE XOTS  Obl  OJHOTO
aBTOMATHU3UPOBAHHOTO TECTA.

3. IlepeueHb O1IEHOYHBIX CPECTB

Kpatkas xapakTepucTuka OIEHOYHBIX CPEJICTB, UCIIOIB3YEMBIX MPHU TEKYIEM
KOHTpPOJIE YCIEBAEMOCTH U TMPOMEXKYTOYHOM aTTecTalli OO0yYaromierocs Io
JTUCILIUILINHE:

HanmeHnoBanue
OneHounsle
OLICHOYHOTO Kpatkast xapakTepHCTHKa OLEHOYHOTO CPE/ICTBA
MaTrepuabl
cpencTaa
CucremMa HMHTEPAKTUBHBIX TECTOB, HWHTETPUPOBAHHAs B
Tecr Jupyter pa6oune TeTpaan (Notebook), mo3Bossttomniast| KOMIIIEKT TeCTOB i
Notebook (JNT) @aBroMaTH3upOBaTh MPOIEAYPY HM3MEPEHUS KayecTBa MPOCKTa| JIAOOpaTOPHBIX paboT
oOyJaromerocs
Cucrema CTaHAApPTU3MPOBAHHBIX 3aJaHUil, IO3BOJISIOIIASL
Tect Moodle P p ’ N KoMIuiekT TecToBbIX
ABTOMATH3MPOBATH MPOLET WU3MEpEeHUs] YPOBHS 3HAHHU U .
(TM) . P P Py P P samanuii B kypce Moodle
YMEHUI 00y4aromerocs
o Ilepeuens 3aaHuil 1
Brmonaenne nabopaTopHOi paboThl, 00paboTKa Pe3yNIbTaToB
Oruer o . . BOIIPOCOB JIJISI 3aLIUTHI
. UCIIBITAHUH,  M3MepeHuid, dKkcrepuMenta. OdopmiieHne o
1abopaToOpHOA . nabopaTopHOM
oTyera, 3allUTa pe3yJbTAaTOB JIAOOPATOPHOH paboTH IO
pabore (OJIP) oTHeT paboThI, IepeyYeHb
y TpeOOBaHMIi K OTUETY




4. TIlepeueHb KOHTPOJBHBIX 3aJaHU WJIM HHBIE MAaTepPHUAJIbI,
HeoOXoaMMble [JIl OLEHKH 3HAHWI, YMEHUH M HABBIKOB, XapaKTepPHU3YIOLIMX
Tanbl GopMHUPOBaAHHUS KOMIIETEHINH B MpoLecce 0CBOEHUS TUCHUIIINHBI

Ilpumepwvr 3a0anuii
Jas Tekymero koutpoJs TK1:
[Iposepsiemas komnerenuus: OIIK-1.2 (3, Y, B)

Tect Jupyter Notebook (JNT) — 2 6ayuta 3a kaxayro 3amaqy (Bcero 8)

CamMu 3amaunm BMecTe C TecTamMH OQOpPMIIEHBI B BuAe pabouel TeTpaau
(Notebook) u pazmemniens! B kypce Moodle https://Ims.kgeu.ru/course/view.php?id=4521

1. JlaBnenue napa

2. [IpyHaayIes;KHOCTD KPYTy

3. Cyl1leCTBOBaHHUE TPEYrOJIbHUKA

4. ITpuHAIICKHOCTD APy

HpI/IMCp HHTCPAKTHUBHOI'O TCCTA K | 3aJa4c:

import unittest

from io import StringIO

from unittest import TestCase
from unittest.mock import patch

class 1is criticalTestCase (unittest.TestCase):
def test subcritical (self):
with patch('sys.stdout', new = StringIO()) as result:
is critical (0)
self.assertEqual (result.getvalue (), 'subcritical\n')

with patch('sys.stdout', new = StringIO()) as result:
is critical(15)
self.assertEqual (result.getvalue (), 'subcritical\n')

with patch('sys.stdout', new = StringIO()) as result:
is critical(218.2)
self.assertEqual (result.getvalue (), 'subcritical\n')

with patch('sys.stdout', new = StringIO()) as result:
is critical(218.3)
self.assertEqual (result.getvalue (), 'critical\n')

with patch('sys.stdout', new = StringIO()) as result:
is critical (220)
self.assertEqual (result.getvalue (), 'supercriticall\n')

with patch('sys.stdout', new = StringIO()) as result:
1s critical (300)

self.assertEqual (result.getvalue (), 'supercriticall\n')

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


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

Kpurepuu onenuBanus:
Kaxxnas pemieHHas 3a1aya OlIEHUBAETCS MaKCUMalbHO B 2 Oauia (8 OaioB 3a

BCIO JJ1abopaTtopHyto padoTty). Cucrema OlleHUBaHUsI pE3yJIbTaTOB:

— IIpoiinensl Bce TecThl, COOIIOACHBI CTAHIAPTHI pepd — 2 Oasuia

—Ilpoiinenpl Bce TecTbl MNpuU  JA€(PEKTHOM  apXUTEKType  pELICHUs
(ucmonb30BaHbl T.H. "KOCTBUIM" [T TPOXOXKIEHUS TECTOB W/WIM HapyUICHBI
cTanaapThl pep8) — 1 6amn

— He nipotinen XoTst ObI OIMH TECT WM OTCYTCTBYET perieHue — 0 6aon

JlonmoanuTtenbHbie 6aabl Kk TK1:
Tect Moodle (TM) — 1 6asmn 3a kax/iblii BepHbIit 0TBET (MakcumyM 10)

1. Kakoe 4uC/10 BBIAACT CJIeXyIOIIMH K01 ?

S 13
k = =5
d=1s + 2
s = d
k =2 * s

print(s + k + d)

2. Kakasi U3 yKa3aHHBIX CTPOK CYHUTBIBACT LleJI0€ YUCJIO0 B IEPEMEHHYI0 n?

e n = int (input())

e n = float (input())

e n = integer (input())
e n = input()

e n = str(input())

3. BoiOepuTe BepHbIe CTPOKH KO/ (OUH WJIH HECKOJIbKO OTBETOB):
e print("3.1415")
e print("I'm a math teacher and a programmer!")
e print('I'm 16 and I'm from Northern Ireland."')

e print ('losma "MEpTBEIE oymm" OIHa ns3 CaMbIxX
MHTEPECHBIX ")

e print ('llpocTto TekcT...")
e print ()

4. Kakoe 3HaueHuMe OyaeT BbIBEIeHO Ha 3KPaH IMO0CJe BbINOJHEHUS
cJieylleil MPorpaMMbl, €CJIM € KJIAaBHATYPbI BBeIeHO YN CJI0 77

a = int (input())
if a >>= 2 and a <= 17:
b =23

p=a*a+b=*hb



5. Pacnosio:kure 3j1eMEHTbl CIHCKA B NPABWJIBHOM IOPSAKE COIJIACHO
NPHOPUTETY:
e JlormMueckoe CJIOXEeHME Or
e Jlormueckoe oTpullaHme not
e Jlormueckoe yMHOXeHMe and

6. PaboTa KaKkuX onmeparopoB JaeT BEPHbIA OTBET NMPH JHOOOM 3HAYEHHH
nepeMeHHOM i (BbIOepHuTe OIUH UJIM HECKOJIBKO OTBETOB)?
o if 1 / 2:
print (i, 'uérHoe')
else:
print (i, 'Heu&THOE')

o if 1 // 2:

print (i, 'uérHoe')
else:

print (i, 'Heué&THoe')

e if 1 & 2 == 0:
print (i, 'uérHoe')
else:

rint (i 'Heué&THoe')
b ’

e if i // 2 == 0:

print (i, 'uérHoe')
else:

print (i, 'Heu&THOoe')

e if 1 § 2 !'= 0:

print (i, 'Heu&THOE')
else:

print (i, 'uérHoe')

e if i // 2 != 0:

print (i, 'Heu&THOE')
else:

print (i, 'uérHoe')

7. Uto Oyner BbIBEJAEHO HA IKPAH B Pe3y/bTAaTe BbINOJHEHUS CJeXyoNlei

NporpaMmspI?
numl = 34
numz2 = 81

Q

if numl // 9 == 0 or num2 % 9 == 0:



print ('umcyno', numl, 'BemIpaso')
else:
print ('yumcyio', num2, 'BemMI'pajo')

® UNCJIO NUMZ BBEMIPAJIO
e uyciyo 81 BEMIPAJIO
e UpyCJIO numl BEMI'PAJIO
e uyciso 34 BHUI'PAJIO

8. Uto BBIBEET CJEAYIOIINN KOI?
print('1', '2', '3', '4', sep="'*"')

o 1234
e 1 2 3 4
o 1*2*3*4

9. Boi0epuTe BepHbIe YTBepKAeHHs (0OAMH WM HECKOJIbKO 0TBETOB):

e JlMsa TIIepeMeHHOM He MOXEeT COBIalaTh C KJIOUEBLM
(3ape3epBUPOBAHHEIM) CJIOBOM

e JlMda IIepeMeHHOM He MOXeT HAauUMHATBLCSH C UUOPBL
e JlMda IIepeMeHHOM He MOXeT OKaHuUMBaThbCa Uudpom

o JIMsa IepeMeHHOM MOXeT HauMHATLCHA C CUMBOJIA
noguepkmuBanma ()

10. Kakoe uncy0 BbIAACT CJaeyOMUl KOx?
a =17 // (23 % 7)
b=34%a*5-29%4*3
print(a * b)

\O

Jsa rekymero kourpoJsa TK2:
[TpoBepsemas komnerenuus: OIIK-1.2 (3, ¥, B)

Tect Jupyter Notebook (JNT) — 2 6ayia 3a kaxkayro 3amady (Bcero 16)
Camu 3amaum BMecTe C TectaMd oQopmieHbl B BuAe paboued TeTpagu
(Notebook) u pasmerniensl B kypce Moodle https://Ims.kgeu.ru/course/view.php?id=4521
1. CoptupoBka Tpéx
2. KBagpatHoe ypaBHEHUE
3. [locnenoBaTeILHOCTE YHCENT
4. Cymma u mpousBeieHre nudp
5. [locnenoBarensHOCTh DUOOHAYYM
6
7
8

. MAX u MIN
. 3BE3[THBII TPEYTOIbHUK
. Jleautenu


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

Kpurepuu onenuBanus:
Kaxknas pernienHas 3ajjadya olieHMBaeTCs MakCUMalibHO B 2 Oamta (16 OamioB

3a BCIO JabopaTtopHyto padoTy). CucTema OlleHUBaHUsI pe3yJIbTaTOB:

— IIpoiinensl Bce TecThl, COOIIOACHBI CTAHIAPTHI pepd — 2 Oasuia

—Ilpoiinenpl Bce TecTbl MNpuU  JA€(PEKTHOM  apXUTEKType  pELICHUs
(ucTIONBb30BaHbl T.H. "KOCTBUIM" [JIsl TPOXOXKIEHUS TECTOB W/WIM HapyIICHBI
cTanaapThl pep8) — 1 6amn

— He nipotinen XoTst ObI OMH TECT WM OTCYTCTBYET pernieHue — 0 6aos

JlomoauTenbHbIE 0asabl K TK2:
Tect Moodle (TM) — 1 6asmn 3a kax /bl BepHbIit 0TBET (MakcumyM 10)

1. Kakoe 4YHC/JI0 HYKHO HANMHMCATH BMECTO MHOIOTOYHS, YTOOBI LHMKJI
BBINOJIHUJICH POBHO 7 pa3?
i =
while 1 <= 10:
print ('Python!")
i4=1

2. Kakyw mnocjienoBaTrejlbHOCTh YHCEJ [JACT BaM BbI30B (yHKUMH
range (0, 501, 100)7?
0, 501
o, 100, 200, 300, 400, 500
e 0, 100, 501
o, 100, 200, 300, 400, 500, 501

3. Kakyw mnocieaoBareJIbHOCTh YHCEJI [acT BaM BbI30B (QYHKIUM

range (6) ?
® 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 KaKkyl 3aJa4y peuiaer cjaeyHOMnid (pparMeHT Koaa:
n = int (input())
counter = 0

for 1 in range(l, n + 1):
if i % 3 ==0and i % 7 != 0:
counter += 1



print (counter)

BBIBOJMT KOJIMYECTBO YKCEN OT | 10 N KpaTHBIX 7, HO HE KPAaTHBIX 3
BBIBOJUT CYMMY 4Hncel OoT 1 10 N-1 KkpaTHBIX 3, HO HE KpaTHBIX 7
BBIBOJAUT CyMMY 4Mcel OT 1 0 N-1 KpaTHBIX 7, HO HE KPaTHBIX 3
BBIBOJIUT KOJIMYECTBO YHCEII OT 1 10 N KpaTHBIX 3, HO HE KPaTHBIX 7
BBIBOJMT CYMMY YHCEJI OT 1 A0 N KpaTHBIX 7, HO HE KPaTHBIX 3
BBIBOJMT KOJIMYECTBO Yncel OT 1 10 N-1 kpaTHBIX 7, HO HE KPaTHBIX 3
BBIBOJIUT CYMMY 4HMCeJ OT 1 10 N KpaTHBIX 3, HO HE KPaTHBIX 7
BBIBOJIMT KOJIMYECTBO uncel OT 1 10 N-1 kpaTHBIX 3, HO HE KPaTHBIX 7

5. Kakyo nocjiefoBaTeJbHOCTh YHCEJ [JaCT BaM BbI30B (QyHKIHUH

range (2,

6)?

2, 3, 4, 5
2, 6

2, 3, 4, 5, 6
1, 2, 3, 4, 5

6. CoOepurte nmporpaMmy, BbIYHCJISIONIYI0 KOJUYECTBO IIU(P BBEAECHHOI0
HATYPAJIbHOI0 YHCJIA:

counter += 1

n //= 10

print (counter)

n = int (input())
counter = 0
while n > O:

7. Kakyw nocjieioBaTeJIbHOCTh YHCEJ [JacT BaM BbI30B (QYHKIUM
range (10, 5, -1)7?

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

10, 5, O

8. Onpenenure, YTO BHIBEAET CJaeAyONUI pparmMenT Koaa?
for i in range (10, 25):

print ('Python awesome!"')

16 pa3 Python awesome! Ha o7HOIi cTpoKe "epe3 nmpoden
25 pa3 Python awesome! Ha Ka)10#1 CTpoke
10 pa3 Python awesome! Ha ofHOI cTpOKe "epe3 mpoden
16 pa3 Python awesome! Ha kax1o¥ CTpoke



25 pa3 Python awesome! Ha ofHO# cTpoKe "epe3 mpobden
15 pa3 Python awesome! Ha ojHO# cTpoke yepes mpode
15 pa3 Python awesome! Ha kaxmoi CTpoke
10 pa3 Python awesome! Ha kax10¥ CTpoOKe

9. Onpeaeaure Kakyl 3aJa4dy pemiaer eyl ()parMeHT Koaa:
n = int (input())
i=2
while n $ 1 != 0O:
i +=1
print (1)
® BBIBOJUT CKOJBKO Pa3 JIETUTCS BBEICHHOE YMCIIO Ha 2
® BBIBOJUT MAaKCUMAaJbHBIN JEIUTENb YUCIa
® BBIBOJAUT MUHUMAJIbHBIN JIEIUTEIb YUCIA, OTIIMYHBINA OT €IMHUIBI
® BBIBOJUT KOJIMUYECTBO IU(DP B YUCIIE

10. Onpenenure KaKyr 3aja4y peniaer cjeAylOuil gparMeHT Koaa:

n = int (input())
res =1
i =2

while i <= n:
res *= 1
i+=1
print (res)
e BBIBOJUT (haKTOpHAJ YUCTIA N
® BBIBOJIUT CyMMY 4uCeJ OT 1 A0 n
® BBLIBOJUT 2 B CTEIICHU N
® BBIBOJIUT CYMMY YHCEJI OT 2 70 n

s Tekymero kourpoJs TK3:
ITpoBepsemas komnetenuus: OIIK-1.2, (3, Y, B)

Tect Jupyter Notebook (JNT) — 2 6ayua 3a kaxkayro 3agady (Bcero 10)

Camu 3amaum BMecTe € TecTtaMd oQopmieHbl B BuAE pabouel TeTpaau
(Notebook) u pasmerniensl B kypce Moodle https://Ims.kgeu.ru/course/view.php?id=4521

1. OnuHakoBEBIE COCEaUN

2. I'macHble U coTJIacHbIE

3. JIBon4Has cucTemMa CUUCIeHUs

4. llndp Lezaps

5. Bropoe BXxox1eHHE

Kpurepuu ouenuBanus:
Kaxnas pemienHas 3aj1adya olieHMBaeTCs MakcuMalibHO B 2 Gauta (10 GamioB

3a BCIO J1a0opaTtopHyto padoTy). CucreMa OlleHUBaHUS PE3yIbTaTOB:


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

— IIpotinensl Bce TECTHI, COOTIOEHBI CTAaHIAPTHI pepd — 2 Oaia

—Ilpolinensl Bce TecThl MpU  JAEPEKTHONM  apXUTEKType  peuieHus
(ucnonp30BaHbl T.H. "KOCTBUIM" ISl TPOXOXKIACHUS TECTOB W/WIM HapyIICHbBI
cTaHgapThl pep8) — 1 Oamn

— He nipotinen XoTst ObI OMH TECT WM OTCYTCTBYET perieHue — 0 6aon

JomosnurensHbie 0amabl Kk TK3:

Tect Moodle (TM) — He mpemycMoTpeH MojayieM (BKIIOYEH B cocTaB 4
MOJTYJISI)

Jisa rekymero kourpoJisa TK4:
[Iposepsiemast kommerenuus: OIIK-1.2 (3, Y, B)

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

Camu 3amaud BMeCTe C TecTaMd OGOpPMIICHBI B BHAE pabodeid TeTpaau
(Notebook) u pasmerenst B kypce Moodle https:/Ims.kgeu.ru/course/view.php?id=4521

1. KoppekTHslii ip-aapec

2. CoBnajaroniye napsl

3. MIN u MAX
4. BanuaHeii HOMED

Kpurepuu ouenuBanus:
Kaxknas pernienHas 3ajiada OleHMBAeTCs MakCUMalbHO B 2 Oayta (16 OammoB

3a BCIO JIabopaTtopHyto padoTy). CucreMa OoleHUBaHUS PE3yIbTaTOB:

— IIpotinensl Bce TeCThl, COOIIOIEHBI CTaHIAPTHI pepd — 2 Oaia

—Ilpotinenst Bce TecThl TpH  Je(PEKTHOM  apXUTEKType  peHICHUS
(ucnonp30BaHbl T.H. "KOCTBUIM" JUIsl MPOXOXACHUS TECTOB W/WIM HapyLIEHbI
cTaHgapThl pep8) — 1 Oann

— He nipoiiaen xots Obl OIMH TECT WJIM OTCYTCTBYET perieHue — ) 6aion

JonoaHutenbHble 0a/uibl K TK4:
Tect Moodle (TM) — 1 6amn 3a Kax bl BepHbIi 0TBET (MakcumyM 10)

1. Yto noka:keT npuBeeHHbIH HUXKe PparMeHT Koaa?
numbers = [1, 2, 3, 4, 5]
my list = numbers[1:3]
print (my list)

o r 3]
[ ]


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

2. BepHer Jiu npuBeieHHBII HUKe KO 3Ha4YeHue True?
s = 'aabb!@#$llcc'
print (s.islower())

o JA
e HET

3. Kakoil CTpPOKOBBII MeTOJA BO3BpallaeT HCTHHY, €CJIM CTPOKOBOE
3HAYeHHeE COJEPKUT TOJIbKO OYKBbI 1 HMeeT M0 KpaiiHel Mepe OIMH CUMBOJI?
e isalpha()
e alphal)
e alphabetic()
e isletters()

4. Kakoil cTPOKOBBIM MeTO/ BO3BPALaeT KONMUI CTPOKOBOI0 3HAYCHHUS, B
KOTOPOM yAaJIeHbI BCe BeAylIue npodeibHble CHMBOJIbI?
e remove ()
e Istrip()
e rstrip ()
e strip()

5. UYto mokaxkeT mpUBeJeHHbIH HHWke ¢QparmeHT Koaa? Baeaurte
npaBWwibHbIi oTBeT. B cayuyae omuOku tuma '"IndexError: list index out of
range' BBeaure -1

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

print (numbers[-2])

6. Uto nmokaxeT nmpuBeAeHHbIA HUKe (PparMeHT Koaa?

numbers = [1, 2, 3, 4, 5]
my list = numbers[:-1]
print (my list)

e [1, 2, 3, 4, 5]

e [1, 2, 3, 4]

e [2, 3, 4, 5]

o [O]

7. UTo nmoka;keT NpuBeJeHHbII HUkKe ()parMeHT Koaa?
numbers = [10] * 5
print (numbers)

e [10, 10, 10, 10, 10]
o [
o [
o [

1 [10] [10] [10] [10]



8. Kakoil cTpoKOBBIiI MeTOJ BO3BpalIaeT HMCTHHY, €CJId CTPOKOBOE
3HAYEHHE COJEPKUT TOJNbKO NM(PHI U MMeeT M0 KpaiiHell Mepe OJMH CUMBOJI?
e numeric()
e isdigit ()
e digit ()
e isnumber ()

9. Kakoil CTPOKOBBIA METOJ BO3BPALAeT HMHIEKC IMEPBOI0 BXOKICHUA
NMOJACTPOKH B CTPOKY?
e index of ()

e index()
e Jocate()
e find()

10. BcraBbTe BepHbIH BAPUAHT B NPEAJIOKEHHE:
«B pe3ynprare NpUMEHEHUS ... 3HAYEHHUE B 3aJAHHON MHAEKCHOW MO3ULNN YAAISETCS
U3 CIIUCKa»
e remove ()
o del
e delete()
e kill

Juisa rekymero kourpoJsa TKS:
[Iposepsiemas kommerenuus: OIIK-1.2 (3, Y, B)

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

Camu 3amaud BMecTe C TecTamMd OGOpPMIICHBI B BHAE pabodeld TeTpaau
(Notebook) u pasmerensl B kypce Moodle https://Ims.kgeu.ru/course/view.php?id=4521

1. TIpoBepka napoJis

2. CyxocTtb napa

3. OgHocTyrnieHuaTas TypOuHa

4. JIByxcryneHnyaras TypOuHa

Kpurepuu ouennBanus:
Kaxnas penienHasi 3aj1adya OlleHMBAeTCsl MakCUMalIbHO B 2 Oasta (18 OansoB

MakcumanbHo, opor 13 6amioB). Cucrema oneHUBaHus pe3ynbTaToB 3a 1, 2, 3 u 4
3aJ1a4¥ COOTBETCTBEHHO:

— IIpotinensl Bce TeCThI, COOMIOEHBI CTaHIaPTHI pep8 — 3, 4, 5 u 6 6anos

— IIpotinensr Bce TeCThl MpU Ne(HEKTHOM apXUTEKType perieHus: (OTCYyTCTBYET
JEKOMITO3UIINS KOJla Ha ()YHKIIMU, UCTIOIB30BaHbI T.H. "KOCTHUIA" JJISl TPOXOXKICHUS
TECTOB W/WJIM HapylIeHbl cTaHaapTel peps) — 1, 2, 3 u 3 6amia


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

— He npoiinen xota Obl OAMH TECT WM OTCYTCTBYeET perienue — 0 6amioB 3a
3aj1auy, He MPOUIEIIIYIO TECT

JlomonuTtenbHbie 6aabl Kk TKS:
Tect Moodle (TM) — 1 6amn 3a kaxaplii BepHbIi 0TBET (Makcumym 10)
1. B3rJsinuTe HA MPUBeIEHHOE HUKE onpe/aeieHne pyHKIuM:
def print number(a, b, c):
d=(a+c) /Db
print (d)

Kakoe 3Havyenue Oyaer moka3aHo, mocjie BbI30Ba PyHKuuu ?
print number (8, 4, 7)

2. Jlist 4ero ucmoJib3yeTcsi oneparop pass?

® JJIA BO3BpPaTa 3HAUYUEHMA U3 Cl)yHKLI,MM
® TIJId CO3IaHMd 3aIlJIYyUIKM
® JJI4d IIPpEepPbBIBAHMA Cl_)yHKI_I,I/II/I

3. ®ynkuusa get sum() onpeaesieHa CiaeAyOIUM 00pa3omM:
def get sum(x, y, z):
return x + y + z
print ('CymmMa paBHa', xXx + vy + 2z)
Yro Oymer BbIBeI€EHO B Ppe3yjbTaTe BbINOJHEHUS] CJEAYIOIIEro
NMPOrpaMMHOI0 Kojaa?

print (get sum(1l, 2, 3))

e 0§
CyMMa paBHa 6

e CymMMa paBHa 6

e CyMmMa paBHa b6
6

4. Uto noka;keT NpuBeJAeHHAS HUKe Mporpamma?

x =5



def add()
x =3
X = X
print

+ 5
X

(%)

add ()
print (x)

Broi0epuTe onnH oTBeT:

o 8§
8

5. UTo mokaxeT NpuBeJeHHAs1 HUKe porpamMma?

x =5

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

add ()

print (x)

BriGepure onuH oTBeT:
e 3
8



e 5
5

6. Kakme u3 nepeMeHHbLIX B IPUBEJIEHHOM HH)Ke KoOJ€ SIBJISIOTCA
JOKAJIbHBIMHA?

def factorial (n) :
res = 1
for i in range (2, n + 1):
res *= i
return res

number = int (input())
f = factorial (number)

Bbi0epuTe 01UH MJIM HECKOJIBKO OTBETOB:
o i

° n

e number

o f

® res

7. Kakoii nporpaMMHBbIil KOJ HANTKCAH € OIIMOKOM?

1.def do something():
a =1
print (a)

a =20
do something ()

print (a)

2.def do something() :
a =1

do something ()
print (a)

3.a =1

def do something() :
print (a)



def

do something ()

Bri0epuTe 01MH WJIH HECKOJIBKO OTBETOB:

° 1
° 2
° 3

8. ®ynknusa do_something() onpeaesiena ciaeayrmmum odopa3om:

do something (numbers) :

result = 1

for 1 in numbers:
result *= 1

return result

Yro Oymer BbIBeeHO B pe3yjbTaTe BbIIOJHEHUS CJEAYIONIEro

MPOrpaMMHOI0 Kojaa?

print (do something([2, 2, 2, 21))

9. UTo nokaxkeT NpuBeACHHAS HUKe Mporpamma?

def swap(a, b):

10. Pazpemaercst Ji, 4TOOBI JTOKAJBbHAA NEPEMEHHAsl B OAHOM (PYHKIUH

HMeJIa TO K€ UM, YTO U JIOKAJbHAS NepeMeHHas B Apyroi gyHkuumn?

Bepno
HerepHo

JIJ1s IpOMesKyTOUYHOI aTTeCTALMU:
3auem npocmasnsiemcs npu cymme HabparHvlx 6aN108 bonee 54.



Cemectp 6
Jusa rekymero kourpoJsa TK1 (TK6):

[Tposepsiemass komnetreHius: OIIK-1.2.B(2) - Bnageer HaBbIKAMU HACTPOUKH
[UIK
3ammra J1adopaTopHOi padoThI

OT4eTOM CIY>KUT CO37]aHHasi Tporpamma u €€ pe3yabTaThl.

KoHTpoJibHBIE BOIIPOCHI:

1. Kak nepenars CoDeSys uHbopMaIymo 0 TEXHHYSCKUX XapaKTEPUCTHUKaX
KOHTpoJuiepa?

2. Kak no6aButh Taprer-daiina B mpoekt CoDeSys?

3. Kak 00baBUTE IEpeMeHHBIE )11 BXOA0B H BbIX010B [TJIK?

4. Kak npoumsBoautrcs Hactponka cBsizu ¢ IIJIK wm 3arpy3ka mpoekra B
KOHTpoJUIep?

5. [lepeunciure s3bIKH, onpeaeseMbie ctangaprom MOK 61131-3.

6. YkaxxuTe Ha3HAYCHHE KOHTPOJIIEPA.

7. HazoBute ocnoBHbIe THIEI ITJIK.

8. I[IpuBeaute TunoBoi cocras I1JIK.

9. OObsicHUTE, YTO MO3BOJSET BBINOJHATH S3bIK (DYHKIIMOHAJIBHBIX OJIOKOB
CFC?

JlonotHUTEILHBIE 0AJLIbI

JlonoJIHUTENbHBIE OaUibl  OOYYaIOUIUNACS MOXET TOJYYUTh 32 YMEHHUE
POJIEMOHCTPUPOBATh B AeiicTBUU B cuctemMe CoDeSys oTBeThl Ha 1a00paTopHOU
pabote (BBIIEPACIIONOKEHHBIN cnucok). Kaxngas neMoHCTpauus NPUHOCUT Mo 3
Oasna.

Jusa rekymero kourpossa TK2 (TK?7):

[IpoBepsiemass kommnetenuusi: OIIK-1.2.3(2) - 3HaeT CHUHTaKCHUC S3BIKOB
cranaapra MOK 61131-3, ¥ (2) - ymeer pa3zpabatsiBaTh nporpaMmMHubiil koa st TTJIK

3amura J1abopaTopHoi padoThI

OT4eToM CIy>KUT CO3[JaHHas Tporpamma U e€ pe3ysIbTaThl.

3amuTa 1abopaTOpHOM pabOThI

1. OOBsICHUTE, YTO TTO3BOJISET BBITIOIHATH S3bIK TEKCTOBOTO PEAAKTOPa

BBICOKOTO ypoBHs ST.

2. Boipaxenus B ST.

3. Tlopsimok BbIUKCIICHUS BhIpakeHHi B ST.

4. Ilyctoe Bbipaxenue B ST.

5. Omeparop Boibopa IF B ST.

6. Omneparop MmHOkecTBeHHOTO BhIOOpa CASE B ST.

7. Huxaet WHILE, REPEAT B ST.



8. Iuxxa FOR B ST.

9. IlpepwiBanue utreparuii onepatopamu EXIT, RETURN B ST.
10. Utepanus Ha 6a3e padouero mukia [1IJIK B ST,
11. Odopmienue Tekcta ST-nporpamm

12. ®opmaT HHCTPYKIMH B si3bIKe |L

13. Akkymymsatop (pe3ysbrar) B si3bike |L

14. Tlepexon Ha METKY B si3bike |L

15. Cko0Okwu B si3b1ke 1L

16. Moaudukartops B si3bike |L

17. CrannapTHbie oneparopsl B s3bike L

18. BpI30B yHKIIMOHAIBHBIX OJIOKOB U MPOTpamMm
19. BezoB pynkuuu B s3bike 1L

20. KommeHnTrpoBaHue TeKkcTa B si3bike IL

21. S3wik IL B pexxuMe UCTIOJTHEHHUS.

JlonotHUTEILHBIE 0AJLIbI

JlonoJIHUTENbHBIE OaUIbl  OOYYarOUIUKCS MOXET TOJYYUTh 3a YMCHHE
IPOJIEMOHCTpHUpOBaTh B jAciicTBUM B cucteMe CoDeSys oTBeThl Ha JabopaTopHOI
paboTe (BBIIIEPACHIOJIOKEHHBIM cIHUCOK). Kaxkmas neMoHcTpalus ITPUHOCHUT 10 3
Oasuia.

s texkymero kourpoas TK3 (TKS):

[IpoBepsiemasi kommetenmusi: OIIK-1.2.3(2) - 3HaeT CHUHTAaKCUC S3BIKOB
cragaapra MOK 61131-3, V(2) - ymeer pa3zpabatsiBaTh nporpaMmMHusbiit ko st [TJIK
3amura JabopaTopHOIl paboThHI
1. Ilenu B s361ke LD
2. Pene ¢ camodukcarnueit B s3pike LD
3. [Topsitok BHIMOTHEHHS IPOTPAMMBI M 00paTHBIE CBS3M B si3bike LD
4. YnpaBiieHHe MOPSAKOM BBINOJHEHUSI TPOrpaMMbl B si3bike LD
5. Pacmupenue Bo3MoxHOCTEH B si3bike LD
6. Ocobennoctu peanmzanuu LD CoDeSys
7. LD -auarpaMMsbl B pekUMe UCTIOJICHUS
8. Oro6paxenue s3pika FBD B mpoexte POU
9. CoenunutenpHbIe TUHUU B s13bike FBD
10. IMopstok BBITIOIHEHUSI POTPaMMBI B si3bike FBD
11. uBepcust TOTMYECKUX CUTHAIOB B si3bike FBD
12. CoenuauTenu u oOpaTHbIe CBsI3H B s3b1ke FBD
13. MeTku, mepexosl ¥ BO3Bpart B si3bike FBD
14. Beipaxkenust ST B FBD
15. IIlaru B s3pike SFC
16. ITepexons B si3pike SFC
17. Havanbublii mar B si3pike SFC
18. [TapannensHbie BeTBU B si3bike SFC



19. AnpTepHatuBHbIe BeTBH B s13bike SFC
20. ITepexoa Ha MPOU3BOJILHBIHM 1Iar B si3bIke SFC
21. Otnuuus cranpaptHoro si3bika SFC ot s3pika SFC B cucreme CoDeSys

JlonotHUTEIbHBIE 0AJLTbI

JlononmHUTENbHBIE  Oa/ulbl  OOydYaloUIMiics  MOXET TOJY4YHTh 32  YMEHHE
IpOoAEMOHCTpUpOBaTh B AeiicTBuu B cucteme CoDeSys oTBeThl Ha nabopaTOpHOM
pabotre (BBIIEPACIIONOKEHHBIN cnucok). Kaxknas neMoHCTpauus NPUHOCUT Mo 3
Oasna.

Cemectp 7

Jsa rekymero kourpoJisa TK9:
[Tposepsiemast kommerenuus: OIIK-3.5 (3, Y, B)

1. Kak pacmudpoBsiBaeTcst abOpeBuatypa MeHemkep 6a3nl janubix DBM?
- Data Base Manager

- Digital Base Module

- Digital Basic Manager

- Data Basic Master

2. Kakoii kogorenepaTop JIydile MOJX0ANT I MOJACTUPOBAHUS U pacyeTa
TEIUIOTMAPABINYECKHX 3a1a4?

- CMS

- AUTO

- ELECTROCITY

- VPanels

3. Kakas BK/Ia/Ka UCIIONB3YETCs IS OTOOPaKEHUS SJICMEHTOB U 0JIOKOB
TETUIOTUIPABIMYECKUX CXeM?

- bubnnoTeka Ki1accoB

- OkHO cooO1IeHUI

- [TaHens NIPUMUTUBOB

- Menemxkep TaHHBIX

4. Ins uero npumensiercst 6ok CMS «I'panuunoe ycnoBue»?

- 3a/1a€T HavaJIbHbBIC TTAPaMETPhI pacyéTa CHCTEMBI

- 33/1a€T TPAHMIIBI TaOAPUTOB OAKOB

- yCTaHaBIMBAET MaKCUMaJIbHbIE 1 MUHUMaJIbHbIE 3HAUCHHSI TapaMeTPOB
JaBJICHUS U TEMIEPaTyphl BOJbI

- 3aJ1a€T MOrPELIHOCTh PACUETOB



5. Kak onpenenuth, 4TO 3JIEMEHT TEIIOTUAPABINYECKON CXeMbl (HACcOC) NpH
HaHECEHUHU Ha padoyee MPOCTPAHCTBO 3aKPENHUIICS Ha KaHaJle, U SIBIISIETCS €ro
HEOTHEMJIEMOMN YacThIO?

- 1P BbIJIeJIEHUN 00BEKTa, KaHaJ MMOJCBEYMBACTCS KEATHIM LIBETOM

- 1P BbIJICJIEHUN 00BEKTa OH MOJACBEYUBACTCS HKEJITHIM I[BETOM

- 1P BbIJIeJIEHUN 00BEKTa OH BPEMEHHO CTAHOBHUTHCS MPO3PAYHBIM
(oOeciBeunBaeTCs)

- TIpH TIepEMEIeHNU 00BEKTa OH TIEpEeMENIaeTCs BMECTE C KaHAIOM

6. Kakoe mpaBuiio ciieyeT y9uThIBaTh P HAHECEHUU 3a/IBMYKEK M HACOCOB Ha
pacyeTHyIo cxemy?

- YCTaHABIMBAIOTCS HA KaHAT MEXIY Y3JIaMH

- YCTaHABJIMBAIOTCS B HavaJie, MPOU3BOJIbHO, B JIIOOOW YacTu pabodero
MIPOCTPAHCTBA

- YCTaHaBJIMBAIOTCS HAJl y3JIaMu

- YCTaHABJIMBAIOTCS TOJHKO HA KaHAJl HE UMEIOIIUHN y3JI0B

7. Kakoe npaBuiio cleayeT YYUThIBATh IPU HAHECEHUH JJaTUMKA Pacxo/ia Ha
pacyeTHyro cxemy?

- YCTaHaBJIMBAIOTCS TOJHKO HA KaHaJ

- YCTaHABJIMBAIOTCS TOJBKO Ha y3€l

- YCTaHABJIMBAIOTCS TOJBKO Ha Oak

- YCTaHABJIMBAIOTCS TOJIBKO HA HACOC

8. Kak MOXHO CBsI3aTh JIBE ¥ OOJIee paCUETHBIX 3a/1a4 Mepe]l 3ayCKOM HX Ha
pacuet?

- C TIOMOIIBI0 0JI0KOB «[ paHUYHOE YCIOBHE

- ¢ momolIbio 0710k0B «Kanam

- ¢ momolso Komauae! IMsf u inc B Tepmunaie

- C MIOMOIIIBIO OJIOKOB «Y3em»

9. Kakoit Mmotysib TOTIOJTHUTEIBLHOM 3arpy3KH MPECTaBIseT OO0
OMOMMOTEKY JIaHHBIX CBOMCTB BOJIBI M BOJISTHOTO Tapa?

- load phys,1,1

- DBM

- global04

- global03

10. Yrto u3 HMKE MPUBEJECHHOTO SIBJISETCA OTIATIMKOM?
- I1SD

- CMS

- DBM

- Imsf

st Tekymero kourpoJis TK10:



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

1. Kakas komaHaa Mo3BOJIsIeT coOpaTh 3a1auy?
-1ld —s

- Vi

-Is

- CScan

2. [Ipu reHepaniy pacyeTHBIX 3a7a4 KOMIMIHPYIOTCS (ailiibl, KOTOPBIE MOTYT
umeTh crnenyromuit Bua lld tc 1. Yto o3nauaeT umst 3Toro Qaiina?

- lld — daiin cOopmuk, tC — ums paboueit nupexTopuu, 1 — HOMep padoueit
3a7a9u

- Ild — ums paboueii qupexropuu, t€ — daiin coopmuk, 1 — HoMep padouei
3a1aun

- lld — daiin cOopruk, t€ — TemmoruapaBInveckas 3aaada, 1 — KOJIUIeCTBO
pacueTHBIX CXeM

- lld — ums qupexTopuu 6a3sl JaHHBIX, IC — UMs pacyeTHOM 3amaun, 1 — HOMep
TeHEepallny 10 CUeTY

3. Kakoe nms OyzieT MprucBOCHO UCTIONHIeMOMY (ainy 11 paboueit
JTUPEKTOPUHN «tC» U PACUETHBIX 3a/1a4 C HOMEpaMHu S5 1 67

- tcexecS6

- 56tcexec

- tcS56exec

- exectc34

4. Kak Ha3bIBalOTCS KOMITBIOTEPHBIE TporpamMmebl, KoTopbie B CATIP
00€eCIeunBalOT OTJACIBHBIC MTOCIEI0BATEILHOCTH JISUCTBUIA, U CO3JAI0TCS JIJIS
aBTOMATHYECKOTO BBIIIOJIHEHUS 33a4M, HAIpUMED, AJIsl pETyJIMPOBAHUS TapaMETPOB
TETJIOTUPABIMYECKON CXEMBI 32 CUET aJrOpuTMa aBTOMATHYECKOW paboThI
pEryJIMpYIOLIEro KianaHa?

- CKpUIIT

- TPAHCIIATOP

- UHTEPIPETATOP

- KOMITUJISITOP

5. Kak Ha3biBaeTcst mporpaMma, KOTOpasi IepeBOJUT TEKCT, HATMCAHHBIN Ha
A3BIKE IPOrPAMMHUPOBAHMUSI, B HA0OP MAIIMHHBIX KOJIOB?

- KOMITWJIATOP

- CKpHUIT

- TPAHCJISTOP

- HHTEPIPETATOP



6. Kak B s13p1ke mporpammupoBanus Fortran o6o3Havaercs oneparus
OTHOIIEHUSI < UCMOJIBL3YIOTCS CIIEIYIONINE KOMOMHAIIMU OYKB C OKaMIISIIOLIIUMU C
00erx CTOPOH TOUKAMHU:

LE.

LT.

GT.

.GE.

7. Kak B s13pIke IporpaMMupoBanus Fortran o06o3navaetcst oneparus
OTHOIIIEHUSI > MCTIOJB3YIOTCS CICIYIONTNE KOMOMHAITUU OYKB C OKAUMIISIIONITUMU C
00erx CTOPOH TOYKaAMHU:

.GE.

LE.

LT.
GT.

8. Kakoii u3 6mokoB CMS He 0THOCUTCS K 00BEKTaM MaTeMaTHISCKHUX
Moenel (OndInoTeKku KiaccoB)?

- Hacoc

- Oak

- y3en

- KaHall

9. Kakoe 3HaueHre CyMMapHOW MacCOBOM KOHLIEHTPALMK apa U ra3on
COOTBETCTBYET BOJIE ITPX HACTPOMKE PACUECTHOM 3a0a4n?

10. Kak 3anmycTuth coOpaHHyto 3a1a4y?

- KOMaHJI0M «¥MMsi coOpaHHOM 3aaun (daitnay &

- KOMaHJI0M «MMs COOpaHHOM 3a1aun (anmay ~

- KOMaHJI0 «1Ms1 COOpaHHOM 3a1auu (aiinay #

- KOMaH oW «MMsI coOpaHHOM 3a1aun (aiiaay.exe uiu .bat

Kpurepuu ouennBanus:
— Ilpu ycnemHoOM NPOXOXKJIEHUU TECTUPOBAHMUS OOYyYaIOIUNCA JOJIKEH

Habpath mo TK9 u TK10 - 55 GamnoB. Onenka u nepecyeT 0ajljioB MPOBOJIUTCS B
LMS Moodle mpocToii TuHEHHO# HHTEPITOAIUCH.

JlomomHUTENbHBIC 3aJlaHus — DBBINONHEHWE JTana WHAWUBUIYaITEHOTO
npaktuueckoro 3aganus B [IO CAIIP. Makcumanbhbiil 6amn — 45 6anos.

Eciu He mnpoiaeHO yCHEmHO TECTUPOBAHWE WM HE  BBINOJHEHO
WHIUBUyalIbHOE IPaKTHYecKoe 3a1anue — 0 6aion



sl IpOMeKyTOYHOM aTTeCTAUM:
3auem npocmasnsemcs npu cymme HabpaHHwvlx 6anioe 6onee 53.

Cemectp 8

st tekymero kourpoJs TK11:
[TpoBepsemas komnerenuus: OIIK-3.5 (3, Y, B)

1. C nomoliibto KaKkoro onepaTopa (BKJIaJK1) MOKHO 3a/1aTh BU/T
TEOMETPUUYECKON (GUTYPBI 00BEKTAa MOACITUPOBAHUS?

- Co3gaHue TeOMETPUIECKUX CYIITHOCTEH

- duznueckast MOIEIb

- Unrepdeticor

- CeTka onepanuu

2. C moMoIibio Kakoro orepaTopa (BKJIAJIKH) MOKHO TPUCBOUTH
orpejieieHHbIe (PU3NYECKUE CBOMCTBA STYEHKaM CETOYHOM MOJIEN 00bEeKTa
MOJEIUPOBAHUA?

- Peruonsl

- HabGop rpaneit

- Habop siueek

- [TapameTpsl cxembl

3. Kak M0O>XHO M3MEHHUTH TETUIOBOM TIOTOK YePe3 TOHKYIO CTCHKY TIPH
MOJEIUPOBAHUY TEIIONEPEAAUH !

- I3MeHeHueM temMnepaTyp CTEHOK

- I3menenreM rio0aibHBIX MapaMeTPOB CETKU

- I3meHenueM napaMeTpoB CXEMBI

- I3menenneM HabOpOB rpaHei

4. Kakoit mapameTp oTBevaeT 3a Au¢Gy3UOHHBIN MOTOK MPpH 00paboTKe
pe3yJIbTaTOB MOJCIMPOBaHUs B iporpamme Scientific view?

- HF_DIFF_patch

- T (face)

- XC_patch

- Cell_3D

5. C moMoIIbI0 KAKOTO pacue€THOTO MOIYJIS MOYKHO OCYIIIECTBUThH pacyeT
TEIMJI000MEeHa U3ITyYeHUEM MEXY NBYMS cpepamul MPONU3BOILHOMN TOMOJIOTHH U
CBOMCTB?

- JIoroc.Temno

- JIoroc.IIpoyHoCTB

- Jloroc.AsporunponnHamMuka

- Scientific view



6. C moMoI1ipbio Kakoro ornepaTtopa (BKJIAJIKH) MOKHO 33/1aTh 0OBbEKT
MOJICIUPOBaHUS — cpepa U ero pazMepsi?

- Co3aHue reoMeTprUUeCcKrX CyIIHOCTEN

- Odusnveckas Moielb

- UaTepdetico

- CeTka onepanuu

7. Kakue rnmobaibHbIe MapaMeTphl CETKHU JIYUIIE UCIIOIL30BaTh IPU
MOJICTUPOBAHUY TIPOIIECCOB TEIUIOOOMEHA M3TyYEeHUEM MEXKIYy IByMs chepaMu
3aJJaHHOTO pa3Mepa

- ['eHepaTOp MHOTOTPAHHOM CETKU

- ['eHEpaTOp CETKU OTCEYEHUEM

- 'eHepaTop aHU30TPOIHBIX CETOK

- 'eneparop 3aMKHYTO# 0007I0YKH

8. Kakyto hopmy UMEIOT SIYEMKHU TP UCTIOJIB30BAHUH TeHEepaTopa
MHOTOTpaHHOM ceTku Juist Mojenu «Cdepar?

- IIIECTUTPAHHUK

- KBaJpar

- TPEYTOJIbHUK

- OKPYXHOCTb

9. B xakoM (hopmarte coxpaHsieTcs CeTOUHasi MOJIENb?
*

- *.efr

-*k

- *.mesh

- *.vtk

10. C nomo1rpto Kakoro oneparopa (BKJIaJKH) 3a4a€TCsI HCTOYHUK
HHEPTOBBIICIICHUS MOACIUPYEMOTO 00BEeKTa?

- Pernonsl

- HaGop rpaneii

- Habop stueex

- [TapameTpsl cXeMbl

s rekymero kourpoJs TK12:
[Iposepsiemast komnerenuus: OIIK-3.5 (3, Y, B)

1. C moMoI1p10 Kakoro orneparopa (BKJIAJIKH) 3aaaeTcs KO3PGUIUECHT
KOHBEKTHUBHOM TEIJIO0TAaYn?

- ['panuiis

- Pernonsl

- HaGop rpaneii

- [TapameTpsl cxemsl



2. C noMoIbio Kakoro ornepaTtopa (BKJIAJIKH) MOKHO MOCTPOUTH Ipaduk
U3MEHEHUS TEMIIEPATyp B JIIOOOH siueiike MOJEIUPyeMOro o0beKTa?

- Uctopus

- AHanus

- 3mepenus

- [Ipoduitp

3. C moMoMIpI0 KakoTo orepaTopa (BKJIAJIKH) MOXHO CETMEHTHPOBATh OOBEKT
MOJICTUPOBAHUS U3 TPUMUTUBA?

- Pa3pe3anue Ten ¢ yaajieHneM reoMETpHUECKUX 3JIEMEHTOB

- Pa3pe3anue Ten ¢ 1ONOJHEHUEM HOBBIX T€OMETPUUYECKUX DIIEMEHTOB

- HapammBaHnuem reoMeTpuuecKux 3JIEMEHTOB

- O0BbeIMHEHUEM TE€OMETPUYECKUX DJIEMEHTOB

4. J151s 4yero NpuMEHSeTCs CTYIIEHUE CETKHU MPU OCTPOECHUU CETOUHOM
mMozenn?

- [ToBBIIIEHUS TOYHOCTH PE3YyJITATOB MOJEINPOBAHUS

- YBesnueHus MOTPEUIHOCTH PE3YIIBTATOB MOJAEITUPOBAHHUS

- L1 ymeHbllieHus: Tpedyemoro oobema oneparuBHoi namstu [1K

- Ju1a yckopeHus npolecca pacuera

- [Ins nonyuyenus Oosiee KpacOYHOU pajy KHOM KapTUHKU Pe3yJibTaTa
MO/ICJIMPOBAHUS

5. Uto HEOOX0AMMO C/IeNIaTh, YTOOBI OCYIIECTBIISIICS TETUIOOOMEH MEXKTY
4yeTBepTIMU chephl?

- 33/1aTh KOHTAKTHBIE UHTEP(DENChI

- 32/1aTh KOHTAKTHBIEC IOBEPXHOCTHU

- pa30UTh YETBEPTh CPEpPHI IO PErHOHAM

- 00BEIMHUTH CBOWCTBA YETBEPTEH MO pErMoHaM

6. B xakoii BKJIaJIke HAXOUTCS JUATOTOBOE OKHO JJIsI BEIOOpA THIIA TCUCHHS
JKHIKOCTH/Ta3a?

- dusnyeckas MOJEIb

- Pernonsl

- AHamm3

- [TapameTpsl cXeMbl

7. YCcTaHOBJICHHEM KaKOT0 ImapaMeTpa MOXKHO 3aJ1aTh THI pabodero Tena,
oOTeKkaromiero oObeKThl MOICIUPOBAHUS, HAIPUMED, BObI/Ta3a?

- IJIOTHOCTD

- MOJICKYJISIpHAS BSI3KOCTh

- yricio PeliHoibaca

- CTAllMOHAPHOCTH/HECTAIIMOHAPHOCTH



8. Kaxoil Tum TedeHHs] IKUIKOCTH MOXHO 33JaTh TMpH OOTEKaHUU
reOMETPUYECKUX MOJIEIICH?

- JIAMUHAPHBIN

- TypOYJICHTHBIH

- IOrPAaHUYHBIN

- 0€3rpaHUYHBIN

Jis Trekymero kourpoJs TK13:
[Iposepsiemas kommerenuus: OIIK-3.5 (3, Y, B)

1. C momo11pio Kakoi BKJIAJKHA MOKHO BBIOPATh BCE Y3IIbI, JICKAIUE B OJJHOU
IJIOCKOCTH?

- OTOupaTh 3JIEMEHTHI IO YTy

- OTOMpaTh 3JIEMEHTHI MO MIOCKOCTU

- OTOHMpaTh 3JIEMEHTHI [0 pa3Mepy

- OTOMpaTh JIEMEHTHI 110 LIBETY

2. Kakoii T pacyera NpUMEHSIETCA MPU CTATUYECKOM pacyeTe MPOYHOCTH
Harpy>KeHHOU Oaku?

- Cratuyeckasi MpOYHOCTh

- HessBHas nunamuka

- JInHeWHbIN aHAIU3 yCTOMYMBOCTH

- MonansHBIN aHAIu3

3. Kakyro mozens neopMupoBaHus HyKHO BbIOpATh MPU CTATUYECKOM
pacyeTe MPOYHOCTU HArpy>KeHHOU Oanku?

- Yopyro-miactudeckas (M30TPOITHbIE)

- Yopyro-miactudeckasi (AHU30TPOITHBIE)

- Yrpyro-miactuueckasi (OpTOTPOITHbIE)

- Baskoymnpyras

4. 3a kakoi mapaMmeTp oTBedaeT Moayiab FOHra?

- CnocoOHOCTh MaTepHaa COPOTUBIIATHCS PACTKEHHIO, CKATHIO TIPU
yrnpyroi aedopmanuu.

- CIIOCOOHOCTH MaTepHana 1eopMUpPOBATHCS

- CIIOCOOHOCTH MaTepHalia BbIIEPKUBATh TEMIIEPATYPHbIE HATPY3KHU

- CIOCOOHOCTh MaTepHala BbIIEPKUBATh BUOPALIMOHHBIE HATPY3KH

5. CBoiicTBa moa001acTEN MOYKHO 3a1aTh BO BKJIAJKE:
- [TapameTpsbl CUETHBIX MOAYJIEH

- KommoneHnTsl

- KonrakTsl

- UnTepdeiicot

6. 'paHUYHBIMH YCIIOBUSMU MIPU pacueTe HarpyKeHusi OaaKu sSBISIOTCS:



- 3akperieHus: B Habopax U y3jax

- Temnieparypsl rpaneu

- 'eomeTpuueckue pazMepbl MOAEIH
- CBoiicTBa rogo0iacTei

7. 115l IMUTAITIH JKECTKOM 3aCJIKH KOHIA OaJIKK TpeOyeTcs 3a1aTh
3aKpeIUICHHs B Habopax:

-ITo X, Y, Z

-ITo X, Y

-IIo X, Z

-IIoZ, Y

8. Jlyist BU3yasibHOTO oTOOpaxeHus neopmaiuu B nporpamme Scientific view
M0 KOOPAMHATHBIM OCSIM HEOOXOAMMO BBHIOPATH MapaMeTp:

- Displ_Result

- Node_Global

-X

-Y

9. P€3yJII>TaTBI pacipCaACiaCHus HArpy3KHu 110 MI/IBGC}/ MOJKHO IIPOCMOTPCTD,
BBIOpaB MapamMeTp:

- Nd_VnMisStress

- Node_Global

- Displ_Result

- NodeStress_ X

10. IIpu pacueTe MoAaIBPHOTO aHaaM3a OAJIKM CITMCOK BPEMEHHBIX II1aroB
COOTBETCTBYET HOMEPaAM:

- COOCTBEHHBIX YacTOT KoJjebanuii (B I'mr)

- KOJINYECTBA UTEPALINI

- KOJIMYeCcTBa Mo00acTei

- UIMITYJIBCOB KOJICOAHUN CHUCTEMBI

Kpurepuu ouennBanus:
— Ilpu ycnemHoOM NPOXOXKJIEHUU TECTUPOBAHMS OOYyYaIOIIUNCA JOJIKEH

HaOparp mo TKI11, TK12 u TKI13 — 55 OamnoB. OneHka u mnepecuer OauioB
npooutcs B LMS Moodle mpocToii TnHeHO# HHTEPITONAIUCH.

JlononmHWTENbHBIE 3aJaHus — BBIIONHEHWE JTana WHAWBHIYaTbHOTO
npaktuaeckoro 3aganus B [10 «Jlorocy. MakcuManbHbIN 0amt — 45 6ai1oB.

Eciu He mpoiiieHO YCHEHmIHO TECTHUPOBAaHHE WM HE  BBIIOJHEHO
UHAMBHIyaJIbHOE MpakTudeckoe 3ananue — 0 0amion

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