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1. IEJIX M1 3AJAYH OCBOEHUA TUCHUTIJIMHBI (MOAYJIA, IPAKTUKN).

B THII ITPAKTHUKHW. CIT b 1 ®OPMA (®OPMbD EE IMTPOBEJTEHUS
Ienb AMCUUIIIMHBI COCTOUT B O3HAKOMJIEHUH CTYACHTOB C HAIIPAaBICHUEM OATOTOBKHA aBTOMATHU3aLUs TEXHOJIOIHYECKUX
MpPOLECCOB U MPOU3BOACTB.

3amaun U3y4yeHus AUCIUILIHHBL:

1) m3yunts MHPOPMANMOHBIC TEXHOJIOTUH B 00IaCTH aBTOMAaTH3AIHIH;

2) U3y4UTh OCHOBBI TEXHUUECKNX U3MEPECHUH;

3) OCHOBBI IPOTPAMMHPOBAHNS MUKPOKOHTPOJLIEPOB.

2. MECTO JUCIMITIJIMHBI MOAYJIsA, ITIPAKTUKHW) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOTI'PAMMBI

Iuxn (paznmen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeIBAPHUTE]bHOI MOATr0TOBKe 00y4aloIerocs:

2.2 | Jucuunaunsl (MOAYJIM) U NPAKTHKH, JJIs1 KOTOPbIX OCBOEHHE JAHHOIH AUCUUILIMHBI (MOAYJ/IS) HEOOX0AUMO KaK
npeamecTByloLiee:

2.2.1 | Texuuueckre u3MepeHus 1 IpudopsI

2.2.2 | TexHuuyeckue cpecTBa aBTOMATU3AIUA

2.2.3 | TexHOMOTHYECKHE TPOIECCHI U 000PYIOBaHNE aBTOMATH3MPOBAHHBIX MTPOU3BOJICTB

2.2.4 | 3ammuTa HHTEIUIEKTYalTbHON COOCTBEHHOCTH

2.2.5 | DnekTpoMexaHUYECKHUE CUCTEMBI

2.2.6 | BeimosiHeHre, TOATOTOBKA K MPOLIEAYPE 3aIIUThl ¥ 3alllUTa BBITYCKHOH KBATH(HKAIUOHHONW pabOThI

2.2.7 | AuarHocTHKa U HaIe)KHOCTh aBTOMAaTU3UPOBAHHBIX CUCTEM

2.2.8 [ ludpoBsle cHCTEMBI aBTOMATH3AIMY U YIIPABICHHS

3. KOMIIETEHLIMY OBYYAIOILETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHS AUCLIUTLIAHBI
(MOJYJISI, IPAKTHKH)

OIIK-1.1: 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX 1 00LIeHHKEHEPHBIX TUCHUILINH, METOIbl MAaTEMATHYECKOI0
aHaJIM3a U MOJACJIMPOBAHUA B IPO(ECCHOHAIBHOM JeATeIbHOCTH.

Pe3yJ'H>TaTLI 06yquH$1: 3HaHHE OCHOBHEIX 3aKOHOB €CTCCTBECHHO-HAYYHBIX U OGIIIC-I/IH)KeHepHLIX JUCLUIIINH, MCTOIOB
MAaTEMAaTHYCCKOTO aHaJIn3a U MOJACINPOBAHUS B HpO(i)ECCl/IOHaHbHOl‘/II JCATCIIBHOCTH.

OIIK-1.2: YMeTh: NPpUMEHSATH eCTeCTBEHHOHAYYHbIE H 001 eMHKeHepHbIe 3HAHMS, METOAbI MATeMATHYeCKOI0 AHAJIM3A U
MO/IeJIMPOBaHUs B MPOd)ecCHOHAIBHOI 1eATeJILHOCTH.

PesynpraTsl 00ydeHus: YMEHHE IPUMEHATh €CTECTBEHHO-HAYYHBIC M OOIIEHHKEHEPHbIEC 3HAHMS, MEHOBI MAaTEMaTHYECKOTO
aHaJIM3a ¥ MOAEIHNPOBAHUS B IPOYECCHOHANBHO IeATEIbHOCTH.

OIIK-1.3: Baaiers: HaBbIKAMHU NPUMEHEHHNS €CTeCTBEHHOHAYYHBIX U 00LLIEHHKEHePHbIX 3HAHW I, METO/10B
MaTeMaTHYeCKOro aHAJIH3a U MOJIEJIMPOBAHUA B MPO(hecCHOHATBHOM 1esITeILHOCTH.

PC3yHLTaTBI 06y‘lCHI/I}IZ Brnanenue HaBbIKaMKu MIPUMCHCHHUS €CTECTBECHHO-HAYYHBIX U 06LIICI/IH)KCHepHLIX 3HaHHﬁ, MCTO0B
MaTCMaTU4I€CKOro anajin3a U MOACIIMPOBAHUS B HpO(I)CCCHOHaJTLHOﬁ JACATCIbHOCTH.

OIIK-11.1: 3HaTh: MeTObI IPOBEICHUS] HAYYHBIX IKCIIEPUMEHTOB € MCI0JIb30BAHHEM COBPEMEHHOI0 MCCJIEI0BATEIBLCKOTO
o0opynoBaHusi 1 NIPUOOPOB U OLICHHBAHUS Pe3y/IbTATOB UCC/IEA0BAHMIA.

Pe3yJ'H>TaTI>I O6y‘IeHI/I$[Z 3uanue METOAOB IMMPOBEACHUS HAYYHBIX SKCIEPUMECHTOB C UCIIOJIB30BAHUEM COBPEMEHHOT'O
HUCCIIEA0BATCIIBCKOIO O60pyZLOBaHI/I$I n HpI/I60p0B 1 OLICHUBAaHU PE3YJILTATOB HUCCIICI0BaHUM.

OIIK-11.2: YMeTh: NPOBOAUTH HAYYHBIE IKCIEPUMEHTHI C HCIOJH30BAHHEM COBPEMEHHOT0 HCCJIEI0BATEIBCKOTO
000py0BaHMA U NPUOOPOB, OLIEHUBATH Pe3yJabTaThl HCCJIE0BAHUIA.

PesynbpraTs! 00y4deHUs: YMEHHE MPOBOAUTH HAYYHBIE SKCIIEPIMEHTHI C HCIIOB30BAHUEM COBPEMEHHOTO NCCIEI0BATEHCKOTO
00opy10BaHMS 1 IPHOOPOB, OIIEHUBATE PE3YJIHTATHI HCCIICIOBAHUN

OIIK-11.3: Baagerb: HaBbIKAMU MPOBEACHUS HAYYHBIX IKCIIEPUMEHTOB ¢ UCITOJIB30BAHUEM COBPEMEHHOT'0
HCCJIET0BATECIBCKOI0 060pyz[032}mﬁ u HpHﬁOpOB, OIICHUBAHUBAHUA PE3YyJ/IbTATOB HCCJIeIOBAHMIA.

PeSyJ’ILTaTLI 06y‘{CHI/I$II Brnanenue HaBbIKaMKu MPOBCACHUS HAYUYHBIX 3KCIICPUMCEHTOB C UCII0JIb30BAHUEM COBPEMEHHOI'O
HCCIIEA0BATCIIBCKOIO 060pyZ[OBaHI/I$I n HpI/I60p0B, OLICHUBAHUS PE3YJIbTATOB HCCJICIOBaHUM.

IIK-2.1: 3uaTh: ciocoObI cHopa, 00padOTKH M aHAJM3a MCXOAHBIX JAHHBIX 00 00beKTe yNpaBJjeHHus, BK/JI04Yas cOop
cBe/IeHMIi 0 3apy0e;KHbIX U 0TeYeCTBEHHbIX aHAJIOraXx.




Pesynbrate! 00yueHus: 3HaHHE CIOCO00B cOopa, 00pabOTKH 1 aHANIN3a UCXOJHBIX JAHHBIX 00 00bEKTE YIpaBIIeHUs, BKII04as cOop
CBEICHUIT O 3apYOSKHBIX M OTCUECTBEHHBIX HAJIOTaX.

IIK-2.2: YMeTb: onpeneasiTb HE00X0AMMbI€e HCXOIHBIE JaHHBbIE [JI51 POBEIeHUs HCCJIe0BAHUS 00BEKTOB YIIPABJIEHUS
MOATOTOBKH 000CHOBaHHS paspaﬁoncn ABTOMATU3HMPOBAHHBIX CUCTEM YIIPABJICHUA TEXHOJIOIrHMYE€CKUMHU IMpoueccaMu.

PeSyHLTaTLI 06y‘-IeHI/I$[Z Ymenue OIPCACIIATH HCO6XOZ[I/IMI)IC HUCXOAHBIC JaHHBIC IUIA IMPOBCACHUA UCCIICAOBAHU 00BEKTOB
YIIpaBJICHUA U MTOATOTOBKHU 000CHOBaHUS pa3pa60TK1/1 ABTOMATU3MPOBAHHBIX CUCTEM YIPABJICHUA TEXHOJOTHIECCKUMU IPOLIECCaMU.

IIK-2.3: Baagerb: HaBbIKAMHU NPOBeIeHUs HCCIIeI0BAHUSI ABTOMATH3UPYEMbIX 00bEKTOB YIIPaBJeHHs A1 000CHOBAHUS
Pa3padoTKN aBTOMATH3HPOBAHHBIX CHCTEM YIPABJIEHUS TEXHOJIOTHYeCKHMHU MPOIeCCAMH.

PeByJ’ILTaTLI 06yquI/m: BJ'Ia,I[CHI/IC HaBbIKaMU MPOBCACHUS UCCICAOBAHNUA aBTOMATU3UPYCEMbBIX 00BEKTOB YHpaBJICHUA AT
000CHOBaHUS paBpa6OTKI/I ABTOMATU3UPOBAHHBIX CUCTCM YIIPABJICHHUA TCXHOJIOTHYCCKUMHU ITPOLCCCAMMU.

ITK-4.1: 3naTb: ciocodbl c00pa, 00pad0oTKU U aHAIU3Aa HCXOAHBIX JAHHBIX 00 00beKTe, 1JIsl KOTOPOro IpeJHA3HAYEeHA
CHCTeMa 1eKTPONPHBO/A.

PesynbraTel 00yuenus: 3HaHUE CIOCO00B cO0pa, 0OpabOTKHU U aHANIN3a UCXOJHBIX JAHHBIX 00 00BEKTE, I KOTOPOro
NpeJHa3HaYeHa CUCTeMa JJICKTPOIPHBO/A.

IK-4.2: YMeTb: onpeneasitb HeO0X0AMMbIe HCXOIHBIE JaHHBbIE [IJI51 POBEIeHUsI HCCJIeI0BAHUS 00BEKTOB YIIPABJIeHUsSI U
MOATOTOBKH 00OCHOBAHMS Pa3padoTKH CHCTEM JIeKTPONPHBOAA.

Pe3ynbTaTe! 00yueHns: YMEHNE ONpeess Th HeOOXOANMBIE HCXOAHBIC TAHHBIE IS TPOBEACHHS FICCIICIOBAHNUS OOBEKTOB
yIpaBIeHUs U IOATOTOBKH 00OCHOBAHHS Pa3pabOTKH CHCTEM 3IEKTPOIIPUBOAA

MK-4.3: Baagers: HaBbIKAMH MPOBEICHUS HCCJIET0BAHUSI ABTOMATH3MPYEMBIX 00HEKTOB yIpaBJieHus /1151 000CHOBAHUS
Pa3padoTKu CHCTEM JJIEKTPONPUBOA.

Pesysnbrarel o0yuenus: Biajenne HaBbIKAMHU POBE/ICHHS CCIIE0BAHUS ABTOMATU3UPYEMbBIX 00BEKTOB YIIPABICHUS ISt
000CHOBaHUSI pa3pabOTKU CHCTEM DIISKTPOIIPHBO/IA

4. CTPYKTYPA, COAEP) KXAHUE U ®OPMbI KOHTPOJISI AUCHUIIJIMHBI (MOAYJISA, TIPAKTUKH)

Kon HaumeHoBaHuUe pa3jesioB U TeM /BUJ 3aHATHUS/ Cemectp / | Yacos | Komnerenu ®opma
3aHATHA Kypc HH KOHTPOJIsI
(HaumeHnoBan

ue
OLICHOYHOI 0
cpencTaa)

Pa3nen 1. UngopManuoHHbIE TEXHOJOTHH B 00J1aCTH
ABTOMATHU3AIIUH TEXHOJOIHYECCKHUX MPOLECCOB U MPOU3BOACTB

1.1 Beenenne B nHpOpManmonHsie TexHonoruu. Kinaccudukarus 1 1 TIK-4.1 I1K- 3auér
BBIYHMCITUTEIILHBIX CUCTEM. 4.2 TIK-4.3
Apxurektypa nepcoHansHoii OBM. [TK-2.1 ITK-
/JTex/ 2.2 TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

1.2 KommbrorepHbie ceTn. XapakTepUCTHKA KOMITBIOTEPHBIX CETEH. 1 1 ITK-4.1 I1K- 3auér
Knaccudukarms cereit. Tonomorns TokanbHBIX ceTe. /JIex/ 4.2 TIK-4.3
TIK-2.1 TIK-
2.2 TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIlIK-1.1
OIIK-1.2
OIIK-1.3




1

3

1.4

JIvHUM CBSI3M M KaHAJIBI IEPEIavd TAHHBIX.
Knaccudukarus TUHUNE 1 KaHAJIOB CBSI3CH.

HpOBOI[HBIC n 6CCHpOBOI[HBIe KaHaJIbl CBA3U.
/J1ex/

4.2TIK-4.3

2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

[1K-4.1 TIK-

IK-2.1 ITK-

3auér

1.5

CerteBoe B3aumozelcTBie. Mozenb OTKphIThIX cucteM. [TonsTue
uHTepdeiica u nporoxona. /JIex/

I1K-4.1 ITK-
4.2TIK-4.3
ITK-2.1 K-
2.2 TIK-2.3
OIIK-11.1

OIIK-11.2

OIIK-11.3

OIIK-1.1
OIIK-1.2
OIIK-1.3

3auér

1.6

I[TpuknagHBIe TPOTOKOJIBI IPUKIATHOr0 ypoBHs. Kinaccuduxarms
TIPOTOKOJIOB TIPHUKJIATHOTO YPOBHS. /JIek/

ITK-4.1 IIK-
4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3auér

1.7

Knaccudukanms agpecoB B KOMIbIOTEpHBIX ceTsax. MAC aapec
cereBoro aganrepa. IP anpec. /Jlex/

[1K-4.1 TIK-
4.2 TIK-4.3
IK-2.1 IIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3auér

1.8

CucreMa JoMeHHBIX nMeH DNS.

Knaccudukarnms goMeHOB. ATropuT™ paboThl CHCTEMBI
DNS. /Jlex/

I1K-4.1 ITK-
4.2 TIK-4.3
IK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3auér

IIpombinnennsiii MatepHer Beeit /JIex/

ITK-4.1 K-
4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2

OIIK-1.3

3auér




1.9

OcHOBBI PaboTEI ¢ TaOIUYIHBIM pegakTopoM /J1ab/

1.10

4.2TIK-4.3
IK-2.1 ITK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

TIK-4.1 TIK- Ortuer

J1a00paTOPHOM
paboTsI

YucneHHbIe METO/IbI PEUICHNS CUCTEM JIMHEHHBIX
ypaBHeHuit /J1a6/

1.11 AnpokcumManus naHHbix /J1a6/

I1K-4.1 ITK-
4.2TIK-4.3
ITK-2.1 K-
2.2 TIK-2.3
OIIK-11.1

OIIK-11.2

OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Otuer
nmabopaTopHoi
paboThI

1.12

ITK-4.1 IIK-
4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Otyer
nabopatopHOi
paboTsI

UYucnoBoe unTerpuposanue /J1ad/

1.13

[1K-4.1 TIK-
4.2 TIK-4.3
IK-2.1 IIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Otuer
nabopaTopHOi
paboTsI

Pemenne 0ObIKHOBEHHBIX M (hepeHITAIBHEIX ypaBHeHNH /J1a0/

1.14

I1K-4.1 ITK-

IK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

4.2 TIK-4.3 | mabopaTopHOii

OTtuer

paboThI

PasBerBistonrecs aroputMel B 00padoTke naHHbIX /J1ad/

ITK-4.1 K-

4.2 TIK-4.3 | maGopaTopHOii

TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2

Oruer

paboTsI

OIIK-1.3




1.16

VYcnosnoe dpopmatupoBanue Tabnui cpencrsamu MS Exel /J1a6/

Cocrapnenne cBomHBIX 0T4éTOB /I1p/

1 TIK-4.1 TIK- Otuer
4.2 TIK-4.3 | maGopaTopHOi
IK-2.1 ITK- paboTsI
2.2TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1

OIIK-1.2

OIIK-1.3

6 I1K-4.1 ITK-

Kontponbnas
4.2TIK-4.3 pabora

ITK-2.1 K-
2.2 TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

KonrtponbHas padota "IIpomeinuieHnsiit MaTepuet Bemnieir" /Cp/

3auér no aucHuIIInae /3a4éT/

194 | IIK-4.1 IIK-

KonTponbhas
4.2 TIK-4.3 pabota

TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

[1K-4.1 TIK-
4.2 TIK-4.3
IK-2.1 IIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

2.1

Paznein 2. OCHOBBI TeXHUYECKUX M3MepeHuit

2.2

OCHOBHBIE ITOHATHS U ONIpeeTIeHUs m3MepeHuil. OCHOBHOE
ypaBHeHHE m3Mepenus. Pusnueckas BennynHaa. VicTuHHOE 1
JefCTBUTENbHOE 3HaUeHHs (PU3NYECKON BeNMUUnHbL. /JIex/

0.5

I1K-4.1 ITK-
4.2 1IK-4.3
IK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

DK3aMeH

Knaccudukanms 1 0CHOBHBIC XapaKTePUCTHKH H3MepeHuit. /JIex/

0.5

TIK-4.1 TIK- DK3aMeH
4.2 TIK-4.3
TIK-2.1 TIK-
2.2 TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2

OIIK-1.3




2.4

23

IorpemuocTu m3Mepenuil. Knaccuguxanus norpemsocTeit 2 0.5 |[IIK-4.1IIK-
n3Mepenui. /Jlex/

4.2TIK-4.3
IK-2.1 ITK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2

OIIK-1.3
00630p norpentHocTelt m3mepenuit. [lopsimok pacuéra mpu IPsSMBIX 2 0.5 | [IK-4.1 TIK-
MHOTOKPATHBIX u3Mepenusx. /Ip/

4.2TIK-4.3
ITK-2.1 K-
2.2 TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1

OIIK-1.2

OIIK-1.3

Croco0bl HAXOXKIEHHS M YCTPaHEHHS! CHCTEMAaTHUECKIX

DK3aMeH

Kontponbnas
pabora

2 0.5 | IIK-4.1 IIK-
norperHocTed. [Topsaok pacuéra st 0OHApYKESHUS

4.2 TIK-4.3
CUCTEMAaTUYECKOM MOrPEITHOCTH IIPU MHOTOKPATHBIX TIK-2.1 TIK-
u3mepenusix. /I1p/

2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2

KonTponbhas
pabota

OIIK-1.3
IToBepka cpencTB U3MEPEHUH EKTPUIECKUX BenuduH. /J1ab/ 2 0.5 |[IIK-4.1IIK-
4.2 TIK-4.3
ITK-2.1 IIK-
2.2TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OTtuér
nabopaTopHOi
paboTsI

Knaccudukarms cpencTs 1 METOJI0B H3MEPEHUH. MepHl.

2 0.5 | IIK-4.1 IIK-
Ipubopst. U3mepurensable npeodpasoBaTtenu. MHGopMannoHHO- 4.2 TIK-4.3
H3MepuTenbHas cucrema. /Jlex/ TIK-2.1 TIK-
2.2TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2

DK3aMeH

OIlIK-1.3
MeTtposiornueckre XapakKTepuCTUKK CPEJICTB U3MEPEHUSI. 2 0.5 | IIK-4.1 TIK-
Hopmuposanwue cpencts m3mepenuit. /JIex/

4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

DK3aMeH
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Knaccudukanus cpencTs H3MEpEHUs ITEKTPUICCKUX
Bennuud. /JIex/

2.10

0.5

[1K-4.1 TIK-
4.2TIK-4.3
IK-2.1 ITK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

AHaJIOrOBBIC H3MEPHUTENBHBIC MeXaHI3MEL. /T1p/

2.11

0.5

4.2TIK-4.3
ITK-2.1 K-
2.2 TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

I1K-4.1 ITK-

pabora

HccnenoBanue 0HO()A3HOr0 CYETINKA HICKTPUIESCKOH
sHepruu /J1ad/

2.12

0.5

ITK-4.1 IIK-
4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Otuér

paboTsI

HccnenoBanne oguHAPHBIX MOCTOB ITOCTOSIHHOTO TOKa. /J1ab/

2.13

0.5

[1K-4.1 TIK-
4.2 TIK-4.3
IK-2.1 IIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OTtuér
nabopaTopHOi
paboTsI

Knaccudukarms cpencTs m3MepeHnss MarHUTHBIX BeJI4nH. /JIex/

2.14

0.5

I1K-4.1 ITK-

IK-2.1 TIK-

4.2 TIK-4.3

2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

DK3aMeH

HccnenoBanne MarHUTHBIX CBOMCTB AJIeKTpoMaraura. /J1ab/

0.5 |[IIK-4.1IIK-

4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2

Otuér
nabopatopHoOi
paboTsI

OIIK-1.3

Kontponbnas

nabopatopHOi




2.15

Knaccudukarys cpencTs U3MEpEHHsT HEICKTPUISCKUX
BenuuuH. /TIp/

2.16

OIIK-1.1
OIIK-1.2
OIIK-1.3

[1K-4.1 TIK-
4.2TIK-4.3
IK-2.1 ITK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3

KontponbHas
pabora

Ipuniun neiictBust ananoro-udpoBoro npeodpazosatens. /Jlek/

2.17

OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

I1K-4.1 ITK-
4.2TIK-4.3
ITK-2.1 K-
2.2 TIK-2.3

DK3aMeH

Iudpossie n3MeputenbHbie pubopsl. [Ipuniun aevicteus. /TIp/

2.18

2 0.5

4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

ITK-4.1 IIK-

KonTponbhas

pabota

KonrponsHas pabota Ha TeMy: «PacueT morpenrHocTs npu
MHOTOKPATHBIX MPSIMBIX U KOCBEHHBIX U3MepeHUsIx». /Cp/

[1K-4.1 TIK-
4.2 TIK-4.3
IK-2.1 IIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Konrponbnas

pabora

Paznen 3. [IpoexkTpoBaHue BCTPpaeBaeMbIX CHCTEM

3.1 MuxpokonTpoiepsl. Kiraccupukanms. /JIex/

3.2 Pa3pabotka crcTeMbl ynpasieHus. /JIex/

0.5

IK-2.1 TIK-

I1K-4.1 ITK-
4.2 1IK-4.3

2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

DK3aMeH

0.5 |[IIK-4.1IIK-

DK3aMeH

4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2

OIIK-1.3
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OCHOBBI IPOTPAMMHPOBAHUS MUKPOKOHTPOJLIEPOB. /JIek/

34

0.5

[1K-4.1 TIK-
4.2TIK-4.3
IK-2.1 ITK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Cpena paspabortku Arduino IDE. /TIp/

3.5

0.5

4.2TIK-4.3
ITK-2.1 K-
2.2 TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

ITK-4.1 I1IK- | KonTponbHas

pabora

Tumnel qaHHbIX 1711 padotsl ¢ Arduino Uno. /TIp/

3.6

ITK-4.1 IIK-
4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

KonTponbhas
pabota

JIMCKpeTHbIC 1 aHATIOTOBbIC JaTYUKU. CXEeMBbI IOIKITIOUCHS K
MHKPOKOHTpoJLIepy. /JIex/

0.5

[1K-4.1 TIK-
4.2 TIK-4.3
IK-2.1 IIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

DK3aMeH

3.7 Ycnosusie onepartopsl. /TIp/

3.8

I1K-4.1 ITK-

IK-2.1 TIK-

4.2 TIK-4.3

2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Konrponbnas
pabora

HcnonHuTenpHbIe MeXaHU3Mbl. CXEeMbI TIOAKITIOYEHS K
MHKpPOKOHTpOJLIepy. /JIex/

0.5 |[IIK-4.1IIK-
4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3

OIIK-1.1
OIIK-1.2

DK3aMeH

OIIK-1.3




3.10

3.9 Onepatops! 1ukioB. /I1p/

[1K-4.1 TIK-
4.2TIK-4.3
IK-2.1 ITK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3.

Iopter BBOma/BEIBOAA. KOMaH kI 1j1s1 paboTHI ¢ TIOpTaMU
BBOa/BeIBONA. /JIek/

11

0.5

I1K-4.1 ITK-
4.2TIK-4.3
ITK-2.1 K-
2.2 TIK-2.3
OIIK-11.1

OIIK-11.2

OIIK-11.3

OIIK-1.1
OIIK-1.2
OIIK-1.3

ApudmeTrueckre 1 Joruueckue kKoMmansl. /JIex/

3.12 I'padpuueckuit qucrmeit. /Jlex/

0.5

ITK-4.1 IIK-
4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3.13

0.5

[1K-4.1 TIK-
4.2 TIK-4.3
IK-2.1 IIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3.14

OcHoBsl paboTs! ¢ Arduino Uno. Pabora ¢ MakeTHO#t
miaroi. /J1ab/

0.5

I1K-4.1 ITK-

IK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

IIporpaMMupOBaHKEe TUCKPETHBIX BHIXOIOB. YIIPaBIeHHE
cBeroaronoMm. /J1a6/

0.5

ITK-4.1 K-

4.2 TIK-4.3 | maGopaTopHOii

TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2

OIIK-1.3

KontponbHas

4.2 TIK-4.3 | mabopaTopHOii




3.15

IIporpamMmmMmupoBaHue n1UCKpeTHBIX BX010B. [lonkitouenue
JUCKPETHOTO AaT4uka. /J1ad/

3.16

0.5

4.2TIK-4.3
IK-2.1 ITK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

TIK-4.1 TIK- Otuér

J1a00paTOPHOM
paboTsI

[IporpaMMupoBaHHEe aHAJIOTOBEIX BBIXOHOB. /JIab/

3.17

I1K-4.1 ITK-
4.2TIK-4.3
ITK-2.1 K-
2.2 TIK-2.3
OIIK-11.1

OIIK-11.2

OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Otuér
nmabopaTopHoi
paboThI

IporpaMMHUpOBaHie aHAIOTOBBIX BXO0B. [1o/KIII0OueH e
noteHnuomeTpa. /J1ad/

3.18

0.5

ITK-4.1 IIK-
4.2 TIK-4.3
TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Otuér
nabopatopHOi
paboTsI

IIpunoxeHue 11 yIpaBIeHUs IIATOBBIM JBUTraTeneM. /J1a6/

3.19

[1K-4.1 TIK-
4.2 TIK-4.3
IK-2.1 IIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OTtuér
nabopaTopHOi
paboTsI

VYnpasieHue MUKpOKOHTpoIuiepoM uepe3 Bluetooth. /J1a6/

3.20

I1K-4.1 ITK-

IK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

4.2 TIK-4.3 | mabopaTopHOii

OTtuér

paboThI

IIporpamMmupoBanue nansHoMepa. /J1ad/

ITK-4.1 K-

4.2 TIK-4.3 | maGopaTopHOii

TIK-2.1 TIK-
2.21IK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2

Otuér

paboTsI

OIIK-1.3




3.21 KontponsHas pabota «Pa3zpaboTka cucTeMsl yIpaBieHuUs Ha Oa3e 2 152 | IIK-4.1 TIK- | KonTponbHast
MHUKpOKOHTposLiepa» /Cp/ 4.2 TIK-4.3 pabota
IK-2.1 TIK-
2.2TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3.22 IIpomexxyTounas aTtecTanus /Ok3aMen/ 2 4 [1K-4.1 K-
4.2 TIK-4.3
ITK-2.1 IIK-
2.2 TIK-2.3
OIIK-11.1
OIIK-11.2
OIIK-11.3
OIIK-1.1
OIIK-1.2
OIlIK-1.3

Ipumeuanne. @opmMsl KOHTpOISL: DK — dK3aMeH, K- koHTposbHas padorta, Ko- konTponbsHsIii onpoc, C3- cemecTpoBoe 3ananue, 3-3auet, OI1
-OTYET I10 NIPaKTHKE.

5. ®OHJ] OLIEHOYHBIX CPEJCTB

OneHOuHBIE CPEACTBa IJIAHHPYEMBIX pe3yJbTaToB OOy4eHHUs] MNpeAcTaBieHbl B BHIe (OHAOB oreHouHbIX cpeacts (POC),
pa3pabOTaHHBIX B COOTBETCTBHM C JIOKAalIbHBIM HOPMAaTHBHBIM aKkToM YyHHBepcuTreTa. DOC MoxkeT OBITh MNpeACTaBICH B
IMpunoxennn k padodeit mporpaMme.

KonTposbHble BOIIPOCH! 11 IPOBEACHUS TEKYILEr0 KOHTPOJIA U IPOMEKYTOYHOM aTTECTAlMU 110 UTOTaM OCBOCHUS JUCLIUIUINHBL:
OIIK-1 IIpuMeHATh €CTECTBEHHOHAyUYHbIE M OOIIEHH)KEHEPHbIE 3HAHUS, METOAbl MAaTEeMaTHYECKOTO aHalu3a U MOAENUPOBAaHHA B
HpoQeCCHOHANBEHON 1eITETbHOCTH

1. [TonsiTve BBIYUCIANTENHHON CHUCTEMBI. [IpuMepbl BBIYMCIUTENBHBIX CUCTEM.

2. Knaccugukanus BEIYUCTUTEIBHBIX CHCTEM.

3. Pexxumbl  pabOTHI BBIYMCIUTENBHBIX CHCTEM(PSKHM pPEAJbHOTO BPEMEHH, OJHOMPOIPAMMHBIM W MYJBTHIIPOTrPAMMHBII
PEKUMBI).

4. bnok cxema KJIaCCUYECKOr0 KOMIIBIOTEPA.

[Iponeccop. Onucanue. CTpyKTypa.

OrnepaTuBHAs MAMSTB.

Cucremuble munbl [1K.

[TopTel BBOAA-BHIBOJA.

. YcrpoiicTBa BBOIA/BBIBOJIA.

0. KomnreiorepHas cers. OcHOBHOE Ha3HaueHHe. OCHOBHBIE XapaKTEPUCTUKH BBIUMCIUTEIBHBIX CETEH.
1. Krnaccudukamms cereii.

— =0 %N m

OIIK-11 CnocobeH mpOBOAWTH HaydHBIE SKCIIEPHMEHTHI C HCIOIb30BAHHEM COBPEMEHHOTO HCCIIEHOBATENBCKOTO O0OpPYAOBaHUS H
pHUOOPOB, OIEHUBATH PE3YNIBTATHI HCCIIETOBAHIN

12. Krnaccudukarms xaHanoB CBSI3M B 3aBUCHMOCTH OT CPEAbl Nepeaul JaHHBIX.
13. Koaxcuanbhblil kaGens.

14. Buras napa.

15. ONTOBOJIOKHO.

16. Wndpakpacnas cBa3b. MHPpakpacHslid mOpT.

17. PannocBs3b.

18. CereBast monenb OSI.

19. BzaumoneiictBue yposueit mogenu OSI. Ilonstue mporokona u uxTepdeiica.
20. [Tpuxnannoit nporokon HTTP.

21. ITpuxnansoi nporoxon FTP.

22. Ipukmnagsoit mporokon SMTP.

23. [Ipuknaanoi nporokon POP3.

24. Jlokanbubiit (MAC) aapec B KOMITBIOTEPHBIX CETSIX.

25. IP agpec B KOMIIBIOTEPHBIX CETSIX.

26. Knaccudukarmus [P-agpecos.

217. Cucrema noMeHHbIXx uMeH DNS. ITonstue nomen. HasHaueHnue.

28. Krnaccudurkamms 1oMeHOB MEPBOTO ypOBHSL.

29. IMpurnun paborsr DNS.

IIK-2 CnocobeH TPOBOAWTH HCCICHOBAHUS aBTOMATH3MPYEMBIX OOBCKTOB YIpABICHHS Ui OOOCHOBaHHS pa3paboTKu




ABTOMATU3MPOBAHHBIX CUCTEM YIPABJICHUA TEXHOJOTMYIECKUMU IPOLIECCaMu.

1. [lonstue m3mepenus. VIcTuHHOE W AEMCTBUTENBHOE 3HAUEHHUS] M3MeEpsieMOM BenuuuHbl. PesynbraT mamepenuil. @opmyna
U3MEPEHIUSL.

2. Krnaccudukamms u3mepenuii (110 XxapaxkTepy 3aBHCHUMOCTH M3MEpsieMOi BEIHYHHBI OT BPEMEHH).

3. Knaccudukanus nzmepenuii (mo crnocoOy MoaydeHUs! pe3yabTaToOB U3MEPEHH).

4. Knaccudukauns usamepennii (o ycIOBHSM, ONPENEISIONIMM TOYHOCTH PE3yJbTAaTOB M3MEPEHUII U 110 TUILy M3MepsieMon
BEJTMYHMHEI).

5. OCHOBHBIE XapaKTEPHCTHKH M3MEpEeHHH (METOA HM3MEpEeHUi, MPUHLIUI U3MEPEHUH, CPEeACTBO M3MEPEHHH, MOTpelrHOCTh
WU3MEPEHHIA).

6. OCHOBHBIE XapaKTEPUCTHKU W3MEPEHUH (IPaBIIBHOCTD M3MEPEHHMsI, BOCIIPOM3BOJMMOCTh M CXOANMOCTD U3MEPEHHIN).

7. Iorpemrocts. Knaccupukanus morpemHocTeil (o cmoco0y BBIPa)KEHHs IOTPEITHOCTH).

8. [orpemHocTs. Knaccudukanus norpemnocteid (o 3aBUCUMOCTH HOTPELUIHOCTU OT 3HAUEHUH H3MepseMON BETUYMHBI.)

9. IMorpemHocTh. Knaccudukanus morpemHocTedd (1Mo XapakTepy MPOSBICHUS TOTPEIIHOCTH).

10. CpenctBo m3mepennii. Kitaccuduxanus cpencts n3MepeHuid (o GyHKIHOHAIEHOMY Ha3HAYEHUIO).

1. CpenctBo m3mepenui. Kmaccudukammsa cpencts u3MepeHHH (II0 TOYHOCTH HM3MEpeHuil M mo cmocoby o0paboTku
CHUTHaJIa U3MEPHUTEIbHOH HH(POPMALHN).

12. Omnpenenenus Kinacca TOYHOCTU CPEACTBA U3MEPEHUsL.

13. Meroxn m3mepeHuil. OCHOBHBIE METOIBI H3MEPEHUH (METOA HEMOCPEICTBEHHONW OLECHKH).

14. Merton wusMmepenuil. OCHOBHbIE METOABI HM3MEPEHUH (METOA CpaBHEHUS C MeEpod, HyJNEeBOW MeETOA H3MEpeHHs H
T depeHIHanbHbIA METOJ] U3MEPEHUS).

15. DJeKTpOMEeXaHWYeCKHe  CpelcTBa  M3MEpeHHH  (MarHHTOIeKTpmueckue).OnpeneneHne, TNPHHIWI  ACHCTBHA,
JIOCTOMHCTBA U HEAOCTATKH.

16. OnexkTpoMeXaHUYeCKHe CpefcTBa M3MepeHuil (dnexkTpomarHuTHble).OnpeseneHne, NPUHIMI A€HCTBHUA, HOCTOMHCTBA U
HEJIOCTATKH.

17. OneKkTpoMEeXaHNYeCKHEe CPEACTBA M3MepeHHH (3nekTponuHammdeckue)OnpeneneHne, MPUHONI JEHCTBHS, TOCTOMHCTBA
U HEJIOCTATKU.

18. OneKTpOMEXaHUYECKHE CPENCTBA H3MepeHHH (MHOYKUHOHHBIE). OnpeneneHue, NPUHIMO AEHCTBHUS, IOCTOMHCTBA U
HEJJOCTATKH.

19. MocToBble cXeMbl Kak cpercTBa nsmepeHuil. Cxema. [Ipurnun neficTBus. JlocTOMHCTBA U HEIOCTATKH.

20. [{ucdpoBbie BONBTMETPHI (C BPEMS-UMIYJILCHBIM IIpeoOpazoBanueM).OnpeneneHue, MPUHIMI ACHCTBUS, JOCTOMHCTBA U
HEJIOCTATKH.

21. [{udpoBsie BONBTMETPH! (CNENAMICTO ypaBHOBemMBaHMA). OnpeneneHue, NPUHOWN [OCHCTBHA, JOCTOMHCTBA W
HEJOCTaTKH.

22. Knaccudukauns npeobpasoBareneil HENEKTPUUECKUX BEIMYMH B IEKTPUUECKUE BEIUYHMHBI (IO THILy HpeoOpasyeMoi
BeNTMUUHEI). OnpesenieHue, IPUHINI JeHCTBHSA, JOCTONHCTBA U HEAOCTATKH.

23. I'eneparopaele npeodpazoBaTeny. Bunsl. [TpuHIun geficTBUs, JOCTOMHCTBA U HEIOCTATKH.

24. ITapameTpuueckue npeobpasoBarenu. Buapl. IIpuHnun neicTBus, TOCTOMHCTBA U HEJOCTATKH.

[IK-4 CrmocobeH MpPOBOAWTH HCCICIOBAaHMS aBTOMATHU3MPYEMbIX OOBEKTOB YIPABICHUS AT OOOCHOBaHMS pa3pabOTKH CHCTEMBI
3NeTPONpHBOIA

1.Cucrema aBTOMaTHYECKOTO YIIPABICHHUS.

2.MukpokoHTpostepsl. Kiaccnduxarms.

3.0OCHOBBI IPOTPAMMHUPOBAHUS MUKPOKOHTPOJLICPOB.

4.Cpena pa3pabotku Arduino IDE.

5.Tuns! nasaBIX 11 padoTsl ¢ Arduino Uno.

6.Tunbl naHHbIX a7 padotsl ¢ Arduino Uno.

7.JJUCKpEeTHBIE U aHANOTOBbIe aTYNKU. CXeMBI MOJKIIIOUeUs] K MUKPOKOHTPOILIEPY.
8.YcroBHBIE OMEPaTOPHI.

9.McnonauTenbHble MeXaHU3Mbl. CXeMbI TOAKITIOYEHs] K MUKPOKOHTPOJLIEPY.
10.0nepaTops IUKIIOB.

11.ITopTel BBona/BeIBOAA. KoMaHb! 1t pabOThI ¢ MOPTaMH BBOJa/BEIBOIA.

12. ApudmeTrdecKkue u JJOTHIeCKUe KOMaH b

13.I'paduueckuii qucriei.

14.0OcHoBrI pabots! ¢ Arduino Uno. PaGoTa ¢ MakeTHOM TI1aTOM.
15.ITporpaMMupoBaHHe TUCKPETHBIX BBIXOJOB. YTIPAaBIEHHE CBETOIUOIOM.
16.ITporpammupoBaHue JUCKPETHBIX BXOAOB. [loAKIIOUeHIE JUCKPETHOTO AaTYHKA.
17.CtpykTypHas cxeMa MHKPOIPOIeccopa.

18.IIporpaMMupOBaHHE aHAIOTOBBIX BBIXO/IOB.

19.IIporpaMmMupoBaHre aHAIOTOBBIX BX0JI0B. [lo/IKITIOUEeHNE TOTEeHIIMOMETpA.
20.IIpunoxeHue Ui yIpaBlICHUS IIArOBBIM JBUTATEIEM.

21.YupaBneHne MUKpOKOHTpoIiepoM uepe3 Bluetooth.

22 IlporpamMmMHupoOBaHHUE JaibHOMEPA.

TecToBBIE BOIMPOCH! 110 JUCIHUILINHE.

OIIK-1 IIpuMeHATh €CTECTBEHHOHAyuYHbIE M OOIIEHH)KEHEPHBbIE 3HAHUS, METOAbl MAaTEMaTHYECKOTO aHalu3a U MOAENUpPOBaHHSA B
HpOoQeCCHOHANBEHON 1eITETbHOCTH

1. Uro Takoe HOpMa BPEMEHHU:

a) BpeMs, yCTaHOBJEHHOe paboueMy HEOOXOAMMOE Jisi BBIIOJHEHHS KaKOM-TMOO omepalyMyd WM LEN0ro TEXHOJIOTHYECKOTOo




mpolecca B HOpMaJIbHBIX IPOM3BOJICTBEHHBIX YCIOBHAX C HOPMAaIbHON HHTEHCUBHOCTBIO;

0) yCTaHOBJICHHOE YHMCIIO U3JICIHH B CANHUIYY BPEMEHH;

B) 3aTpaThl TPpya IPH HOPMAIBHONH HHTECHCHUBHOCTH M3MEPSIOT €T0 IPOIOIDKUTEINEHOCTEIO

2. Uro Takoe HOpMa BBIPAOOTKH:

a) YCTQHOBJIEHHOE YMCIIO U3/ICNIHH B SJMHHILY BPEMEHHU;

0) KONMYECTBO BPEMEHH, 3aTpauyMBacMoro pabounm tpeOyemol KBanM(HUKAUMM IIPH HOPMAJbHONH WHTCHCHBHOCTH TpyJa H
YCIIOBHSIX Ha BEINTOJTHEHHE TEXHOJIIOTHIECKOTO IIPOIIecca MITH €ro YacTH;

B) BpeMs, yCTaHOBIICHHOE paboueMy WM Tpymme padouux TpeOyemoil kBanmpuKanuy, HEOOXOTUMOE A BBINOIHEHHS KaKoH-TH00
OHepalMu WM 1IEJIOr0  TEXHOJOTMYECKOro Ipolecca B  HOPMAJbHBIX —IPOM3BOACTBEHHBIX  YCJIOBUSIX C  HOPMAaJbHOI
MHTEHCHUBHOCTBIO.

3. UTto Takoe MpOM3BOACTBEHHBIM ITUKII:

a) INPOMEXYTOK KaJIEHJAPHOTO BPEMEHH, OIPENEISIONMI JUIMTEIBHOCTh EPUOANYECKU TOBTOPSIOLIMXCS  MPOLIECCOB
M3TOTOBJICHUS U3/IENHS OT 3aIlyCKa B IIPOU3BOACTBO JI0 ITOIYUCHHSI TOTOBOTO U3JIEIIHS;

0) KOIMYEeCTBO BpPEMEHW, 3aTpadynBacMoro paboumM TpeOyemMol KBanuduKamuu INPH HOPMAIbHOM WHTEHCHBHOCTH TpyJda H
YCIIOBHSIX Ha BBINOTHEHHE TEXHOJIOTHYECKOTO MPOIIecca MITH €T YacTH;

B) 00l1Iee YMCII0 U3JIEIHH, TTOUICKAIINX N3TOTOBICHHIO II0 HEU3MEHSEMBIM YePTEkKaM.

4. Uro Takoe 00beM BBITYCKa:

a) YHCIIO0 U3/ACNUH, TOUISKAIINX H3TOTOBICHHIO B YCTAHOBJICHHYIO KJICHAAPHYIO €AMHUILY BPEMEHH;

0) ob11ee YKca0 U3IENUH, MOUISKAIINX U3TOTOBIECHHIO 10 HEU3MEHAEMBIM UepTeKaM;

B) YMCJIO U3JCIUH.

5. Uro Takoe mapTus 3aIycKa:

a) ofIIee 4uCIo M3ASIUH, MOUISKANIINX H3TOTOBICHUIO 10 HEM3MEHAEMBIM UepTexaM;

©0) YMCIIO ITYK 3arOTOBOK MJIM KOMIUICKTOB JieTalleld, OAHOBPEMEHHO 3aIyIICHHBIX B IPOU3BOJICTBO;

B) YHCIIO 3aTOTOBOK FJIH JieTallel, HePEPHIBHO UCIIOIb3YEeMBIE B IPON3BOICTBE.

6. Uro Takoe TakT BBIIyCKa:

a) HNPOMEXYTOK BPEMEHH, Yepe3 KOTOPBIH MEePHUOIMYECKH MPOU3BOJUTCS BBITYCK MAIIMH, MX COOPOYHBIX E€IMHHMLI, AETaJIeH
WJIH 3aTOTOBOK OIPEIEIICHHOTO HAaMMEHOBAHHS, THIIOPA3MEPOB U HCIIOIHEHNS;

6) obrree YMCITO0 U3ACIHUH, ITOUISKAIINX H3TOTOBICHHIO IT0 HEN3MEHAEMBIM YepTekKaM;

B) YCTaHOBJICHHOE YHCJIO U3/E/IUH B UHUILy BPEMEHH.

7. Yro Takoe eIMHUYHOE ITPOU3BOJICTBO:

a) W3TOTOBJICHHE CIUHUYHBIX HETOBTOPSIONIMXCS OSK3EMIUIIPOB MPOAYKIMH WIH C MalbiM OOBEMOM BBINYCKa, YTO
AHAJIOTUYHO NPHU3HAKY HE IIOBTOPSIEMOCTH TEXHOJIOTHYECKOTO IIUKJIA B JAaHHOM IIPOH3BOJICTBE;

0) M3roTOBIICHHE JIeTajIei, HENMPEPHIBHO UCIIOJIB3YEMBbIE B TPOU3BOJICTBE;

B) YMCIIO U3/IEIHH, TIOJUICKAIINX U3TOTOBICHHIO IO HEN3MEHSIEMbIM YEPTEKAM.

OIIK-11 CnocobeH HmpOBOIUTH HAay4HBIE SKCHEPUMEHTHI C HCIOJIB30BAaHHEM COBPEMEHHOTO MCCIIEOBATENbCKOr0 00OpYyIOBaHMSA U
pHOOPOB, OLICHUBATh PE3YyJIbTaThl HCCIEIO0BAHUI

8. Uro Takoe CepuiHOE IMPOU3BOACTBO:

a) U3TOTOBJIEHHE €JUHUYHBIX HEMOBTOPSAIONIMXCS JK3EMIUIAPOB MPOAYKIMM WIM C MalbiM O0BEMOM BBIMyCKa, 4YTO
aHAJIOTUYHO MPU3HAKY HE MOBTOPSEMOCTH TEXHOJIOTMYECKOrO IIMKIIA B JAHHOM IPOM3BOJICTBE;

0) meprHogMYecKoe TEXHOJOTMYECKH HENPEPHIBHOE H3TOTOBIECHHE HEKOTOPOTO KOJIHMYECTBA OJMHAKOBOW NPOIYKIMH B TEUCHHE
HPOJOJKUTENBHOTO TPOMEXKYTKA KaJIeHJApPHOTO BPEMEHH;

B) HETIPEPHIBHOE U3rOTOBJIEHHE HEKOTOPOTO KOIHUYECTBA MPOIYKIHH B TEUEHHE KOPOTKOTO BPEMEHHU.

9. UYro Takoe MOTOYHOE ITPOU3BOJCTBO:

a) XapaKTepU3yeTCs €r0 HeNPEPHIBHOCTHIO M PaBHOMEPHOCTEIO;

0) ycTaHOBJIEHHOE YHCIIO 31NN B €MHUILY BPEMEHH;

B) W3TOTOBICHHE EIMHUYHBIX HEMOBTOPSIOIIMXCS SK3EMIUIIPOB HPOAYKIMH HIM C MallbIM OOBEMOM BBINYCKa, YTO AHAJIOTHYHO
MPU3HAKY HE TOBTOPSIEMOCTH TEXHOJIOTHYECKOTO IMKIIA B TAHHOM IIPOM3BOJICTBE.

10. Uro Takoe HENOTOYHOE IPOU3BOACTBO:

a) XapakTepu3yeTcsi HepaBHOMEPHBIM JBHKCHHEM MoTy]adpukara B Ipolecce U3roTOBICHUS H3/ENNs;

0) XapaKTepH3yeTCsl ero HEeMPEPHIBHOCTHIO M PABHOMEPHOCTHIO;

B) HETIPEPHIBHOE M3TOTOBJIEHHE HEKOTOPOTO KOJIMYECTBA MPOAYKIHH B TCUCHHE KOPOTKOTO BPEMEHH.

11. Uro takoe ABTOMAT:

a) CaMOCTOSITENBHO JIEWCTBYIOIIEE YCTPOWCTBO MM COBOKYIHOCTb YCTPOICTB, BBINOIHAIONIMX IO 3aJaHHOH Iporpamme
0e3 HENMOCPEICTBEHHOTO YYacTHS UeJIOBEKa IIPOIECCHl ITONyYeHHs, NpeoOpa3oBaHUs, IIepefadd W WCIIOIB30BAHUSA HSHEPIHH,
MaTepuanoB 1 HH(OpMaIiy;

6) mocaen0BaTeNbHOCTD BBIMOIHAEMBIX aBTOMATOM 3alIpOrpaMMUPOBAaHHBIX JIEHCTBUI;

B) HETIPEPHIBHOE M3TOTOBJIEHHE HEKOTOPOTO KOJIMYECTBA MPOIYKIMH B TSYCHHE KOPOTKOTO BPEMEHH.

12. Yro takoe Pabounii nuki:

a) MOCIIeI0BATENbHOCTD BBINOIHAEMBIX aBTOMATOM 3allpOrpaMMHPOBAHHBIX AEHCTBUIHA;

0) HenpepBHIBHOE N3TOTOBICHUE HEKOTOPOTO KOJIIMYECTBA MPOAYKINH B TEYEHHE KOPOTKOTO BPEMEHH;

B) XapaKTepU3yeTcs €ro HelIPEPhIBHOCTHIO H PABHOMEPHOCTEIO.

IIK-2 CnocobeH TPOBOAMTH HCCICHOBAHUS aABTOMATH3UPYEMBIX OOBCKTOB YIpaBICHHS [Jisi OOOCHOBaHHS pa3paboTKu
ABTOMATH3MPOBAHHBIX CUCTEM YIPABJICHUS TEXHOJOTHICSCKUMH MPOIIECCAMH.

13. Uro takoe ABTOMAaTHYECKUN MpoLecc:




a) MOCIIEIOBATENbHOCTD BBINMOTHAEMBIX aBTOMATOM 3alpOrpaMMHPOBAHHBIX AEHCTBUIH;

0) mporecc, 00OpyIOBaHWE WM IPOU3BOACTBO, HE TpeOyrollee HPUCYTCTBHS YCIOBEKA B TCYCHHUE OIPEACIICHHOTO MPOMEKYTKA
BPEMEHH JIJIs1 BEITTOJTHEHHS PsAa TIOBTOPSIFOIIMXCS Pab0vNX IIHKIIOB,;

B) XapaKTepU3yeTcss HePaBHOMEPHBIM JIBIDKCHHEM MOy (hadprKkaTa B MPOLIECcCce H3TOTOBICHHS U3/ISIHSL.

14. Uro Takoe OE3MIOMHBIN PexUM:

a) CTCTICHb ABTOMATH3ALUH, IPH KOTOPOH CTAaHOK, IPOM3BOJACTBEHHBIH YYacTOK, [IeX HJIM BECh 3aBOJ MOXET padoTaTh
ABTOMATHYECKH B TEUCHUH OIHON IIPOM3BOICTBEHHON CMEHEI (8 1) B OTCYTCTBHE YETIOBEKA;

6) mocIen0BaTeNIbHOCTD BEIMOTHAEMBIX aBTOMATOM 3alIpOrpaMMUPOBAHHBIX JCHCTBHI;

B) CaMOCTOSTEIBHO [IEHCTBYIOIIEE YCTPOMCTBO MM COBOKYIHOCTh YCTPOWCTB, BBINOJHSAIONIMX I10 3aJaHHOH mporpamme 0e3
HEMTOCPEICTBEHHOTO yYacTHs YeJIOBEKa ITPOIECCHl MONydYeHHs, Ipeodpa3oBaHus, Iepefadd W HCHONB30BAHHS SHEPTHH, MaTepHaOB
" nHpOpMALUHL.

15. ABTOMaTH3aIMs TPOU3BOACTBA MO3BOJSET SKOHOMUYHO HCIIOIB30BATh!

a) TpYH, MaTepuabl, SHEPIHIO;

0) CcBIpBE, TPYTOEMKOCTE;

B) CKOPOCTH NIPOHU3BOJICTBA.

16. UTo 1o3BONSET COKPATUTh aBTOMATHU3ALMsI NPOCKTUPOBAHMUS:

a) OITHCaHNE TPON3BOICTBEHHOTO IIPOIIecca;

0) HamMcaHWe YepTexel, cxeM, rpapuKOB, OMICAHUS;

B) CO3/1aHUE YEePTEKEH.

17. UTto Ha3bIBaeTCs, MapLIPyTOM:

a) COYETaHUS TEXHOJIOTMIECKUX OIepanii, KOTOPHIH obecrieunBaeT MoNydeHHe Ka4eCTBEHHON IPORYKIINY;

6) ynopsimoueHHast OCNIe[0BAaTENbHOCTh KaUeCTBEHHBIX IPeo0pa30BaHUi MPeIMETOB TPpyAa B IPOAYKT TPYyAa;

B) DJEMEHTbl TEXHOJOIMYECKOr0 U IPOU3BOJICTBEHHOIO IPOLECCOB MOTYT BBINOJHATHCA BO BPEMEHH IIOCIIEI0BATENbLHO,
TapauIebHO WX apajuIelIbHO-TI0CIIeJOBATEIBHO.

18. Uro BXOAMUT B KOMIUIEKT IIPOEKTHON JAOKYMEHTALlUU:

a) TEXHUYECKOEe 3aJaHue, ONHCaHHe MpOoLecca, YePTexXu;

0) TOJIBKO YSPTEKY;

B) TEXHHYIECKOE 3aJ[aHUe, OIMCaHNe Mporecca.

19. YV aBTrOoMaTHUecku paboTaromell MalIUHBI KaKHe CYLIECTBYIOT XOJBI:
a) pabouuii U XOJOCTON XOII;

0) TONBKO pabounii X0,

B) HET.

ITIK-4 CnocobOeH TpPOBOAMTH HCCICIOBAHUS ABTOMATH3HPYEMBIX OOBEKTOB YIpPAaBICHHA Ui OOOCHOBAHUS pPa3pabOTKH CHCTEMBI

3IETPOIPHUBOIA
20. Uro BXOAUT B TEXHUYECKYIO JOKYMEHTALMIO:
a) KOMIIJIEKCHYIO TIPOEKTHYIO JOKYMEHTAllMI0, B KOTOPOH JaHbl OCHOBHBIC pEIICHUs II0 aBTOMATH3AlMH JAHHOTO

MPON3BOJICTBEHHOTO OOBEKTa, CMETHAs CTOMMOCTh, a TaKKe TEXHHKO-d)KOHOMHYECKHE IIOKa3aTelld, IMOoIydaeMble B pe3ylbTare
BHEJIPEHUS 3TUX PELICHUH;

0) TexHMYEeCKOe 3aaHKe, ONMCAaHUe POLIecca, YePTEXH;

B) TEXHUYECKOE 3aJJaHU€, ONHUCAHUE MPOLIECCA.

21. UYro BXOIWT B (DYHKITMH UEIIOBEKA:

a) KOHTPOJb 32 KaUYeCTBOM BBIITyCKAeMOW MPOAYKIINY;

6) KOHTpOIb 3a PabOTOH MallMHBI, YCTpaHEHHE OTKIOHEHMH OT 3aJaHHOro mpolecca (MOoIHaNIa[Ka), HalaJka aBTOMaTH3UPOBAHHOI
MAIIIHBEI Ha 00pabOTKy APYTOro M3/IeIus;

B) PEryJIHpOBaHKE Pabodeil MaITIHEL.

22. Uro takoe pabounit Xon:

a) 4acTh MPOLECCA BBIMONHAETCS aBTOMATUYECKH, a APYras 4acTh TpeOyeT MPUCYTCTBHs ONEPATOpPa;

0) omHOKpaTHOE TEXHOJIOTHYECKH HENPEePHIBHOE Bo3AeicTRIE, (hopMupyromiee TpeOyeMble ITapaMeTphsl JaHHOH JeTally;

B) IIOCJIEIOBATEIBHOCTD BBITIOJIHSAEMBIX aBTOMATOM 3alIPOrPAMMHUPOBAHHBIX JEHCTBUIL.

23. UTo Takoe yCTaHOB:

a) Mporiecc MpHIaHHWS TPeOyeMOoro TOJOXKEHMsI W TpH HEOOXOJUMOCTH 3aKpEIUICHWS 3aroTOBKH  (AeTanu) B
HPUCTIOCOOJICHUH WITH HAa OCHOBHOM 000Dy IOBaHHH;

6) mpouecc, 00OpyIOBaHHE WM MPOHM3BOACTBO, HE Tpelyroliee MPHUCYTCTBUS YEOBEKa B TEUCHHE OIPEIEJICHHOrO MPOMEKYTKa
BPEMEHHU [JIs BBINOIHEHHMS PSAa TIOBTOPSIIOIIUXCS pabovnX IIUKIIOB;

B) ITOCJICIOBATEITHHOCTD BHITIOJIHAEMBIX aBTOMATOM 3alIPOIPaMMHUPOBAaHHBIX JEHCTBHUI.

24. UTto Takoe TEXHOJIOTHYECKas ONepalus:

a) mpoLecc MpuAaHus TpeOyeMoro TIOJOKEHHUS U TpPH  HEoOXOAUMOCTH 3aKpeIUIeHusl 3aroTOBKH  (JeTanu) B
TPUCTIOCOOJICHUH MITH HAa OCHOBHOM 000Dy IOBaHHHY;

6) opraHm3anmMOHHO 000COOJEHHAS YacTh MapIIpyTa CO BCEMH COIyTCTBYIOIIMMHE € BCIIOMOTaTENbHBIMH JJIEMEHTaMH IIpoIecca,
peanusyemast Ha OIPEIEICHHOM TeXHOJIOIHYEeCKOM 000PyI0BAaHUU C yIaCTHEM WU 0€3 yuacTus Jrofeii;

B) 4acTh IIPOLIECCA BHINOIHACTCS aBTOMAaTHIECKH, a Ipyrasi 4acTb TpeOyeT NPUCYTCTBUS OllepaTopa.

B paMKax OCBOCHHA OHUCHHUIIIIMHBI «BBC}IGHI/IG B HaIIpaBJICHHUEC» HCIIOJB3YIOTCA CICAYIOIIHUC KPUTCPUHU OLCHUBAHUSA 3HAHMI
CTYJACHTOB 10 OLI€EHOYHBIM CPEIACTBAM:




CTyZIeHT B pe3yNbTaTe BEIOTHEHHS U CIA4U OIIEHOYHOTO CPECTBA MOXKET MOTYYUTh CICTYIONIHE OLCHKH.

OTtnnuHO

ITomHOCTBIO 1 IPaBUITEHO BEHIIOITHEHO, U 0(OPMIICHO 3aaHHeE.

IIpu oTuére cTYmEHT man noiHBIE U paBIIbHBIE 0TBETH HA 90-100% 3amaBaeMbIX BOIIPOCOB MO TeMe paboTHL.

Xoporo

[TormHOCTBIO ¥ ¢ HEOONIBIITMMH HETOUYHOCTSIMH BBITIOJIHEHO 1 0(OPMIICHO 331aHHE.

[Ipn oTuére CTymeHT max He MOJHBIE W ¢ HEOONBIIMMH OIIMOKAMH OTBETHI Ha BCE 33jJaBacMbIe BOIPOCH! MO TeMe pabOTHI MM OIS
HpaBIIIBHBIX OTBETOB cocTaBmia 70 — 89%.

Y 10BIETBOPUTETBHO

He noiHOCTEIO 1 ¢ OImMOKaM¥ BEITIOITHEHO U 0(OPMIICHO 3aaHHeE.

IIpu oruére CTyneHT Han He MOIHBIE OTBETHI M HE HA BCE 3aJaBacéMble BONPOCHI MO TeMe paboTsl. J0Ms MpaBHIBHBIX OTBETOB
coctaBuna 50 — 69%.

HeynosneTBopuTensHO

CryzeHT He BBINOIHUI 3aaHue. J[oJis IpaBUIIbHBIX OTBETOB cocTaBuIa MeHee 50%.

OL[CHI/IBaHI/Ie KOMITIETCHIU M IpU U3YUCHUHN OUCHUIIIMHBI «BBenenue B HaIrrpaBJICHUCY

Ucxons u3 100-0amnpHOM (TISITHOAIUTBHON) CHCTEMBI OLIEHHBAHWSI CHCTEMBI OIIEHKH YCIIEBAEMOCTH CTYIEHTOB, B XOJ€ OCBOCHHS
M3y4aeMOoi JUCLUIUIMHBI CTYIEHT MOJIy4aeT UTOTOBYIO OLIEHKY, IO KOTOPOI OLIEHUBAETCSl YPOBEHb OCBOEHUS KOMIIETECHLINH.

90-100 6anioB (OTJIMYHO) MOBBIIICHHBIH YPOBEHb

CTynmeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTh KOMITETCHIIM HA TOBBINIEHHOM YpOBHE, OOHapyXWBaeT BCECTOPOHHEE,
cUcTeMaTHyeckoe M IIy0oKoe 3HaHHWe Y4yeOHOro MaTepuaia, yCBOMJ OCHOBHYIO JIUTEpPAaTypy W 3HAKOM C JIOMOIHHUTEIBHON
JUTEpaTypod, PEKOMEHJOBAHHONW MPOrpaMMOl, yMeeT CBOOOJHO BBINONHATH IPAKTUYECKHE 3aJaHHs, IPEIyCMOTPCHHBIC
MporpaMMoi, CBOOOJHO ONEPUPYET TNPHOOPETCHHBIMU 3HAHUSAMH, YMCHUSMH W HaBBIKAMH, TPUMEHSET WX B CHUTYaIHAX
MOBBIIIEHHOM CII0KHOCTH.

76-89 6amnoB (xopoio) 6a30BbIi ypOBEHb

CTyIeHT NeMOHCTPHpYeT Cc(OPMHUPOBAHHOCTH NUCHHUIUIMHAPHOM KOMITETEHIWII Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHUS, YMEHHS U
HaBBIKH OCBOCHBI, HO JIOMyCKAIOTCSI HE3HAYUTENbHBIE OIMMOKH, HETOYHOCTH, 3aTPYyAHEHHS TPH aHATUTHYECKHX OIEepaIisX,
NepeHoce 3HaHW, YMEHUI 1 HABBIKOB Ha HOBbIE, HECTAHJAPTHBIE CUTYAIHH.

61-75 6amnoB (ya0BIETBOPUTEIBHO) TIOPOTOBBIN YPOBEHD

CTyleHT JeMOHCTpHUpPYeT CHOPMHPOBAHHOCTh KOMIIETCHIIMH Ha TOPOrOBOM YpOBHE: B XOA€ KOHTPOJBHBIX MEPOIPHUSATHIHA
JIOMTYCKAIOTCSI 3HAYHMTENbHBIE OIIMOKH, MPOSBISETCS OTCYTCTBHE OTHENBHBIX 3HAHHWN, YMEHHI, HABBIKOB IO KOMIICTEHIIWSIM,
CTYZCHT MCIBITHIBAET 3HAUYMTENIbHBIC 3aTPYJHEHHUS NPH ONEPUPOBAHMM 3HAHMSAMHU, YMEHUSMH W HaBbIKAMHM NPH UX IepeHoce Ha
HOBBIE CUTYyallUU

0-60 6aoB (HEyIOBIETBOPUTEIHHO) YPOBEHh OCBOCHHUSI KOMIIETEHIIUH HIXKE TTIOPOTOBOTO

Komnerennun He chopmupoBassl. [IposiBiIsieTCsI HEJOCTaATOYHOCTD 3HAHUH, YMEHUI, HABBIKOB.

6. YA EBHO-METOANYECKOE U TH®OPMAIIMUOHHOE OBECIIEYEHUE JUCIIUIIJIMHBI (MO YJIA,
ITPAKTHUKHW)

6.1. Pexomenayemasi iuteparypa

ABTOpBI, COCTaBUTENIU 3arnaBue M3narensctBoO, DJEeKTPOHHEIH agpec
JI.1 | Cunaes, OCHOBBI TEXHHYECKHX U3MEPEHUH [ DIIEKTPOHHBIH Bomxckwit, 2016 http://library.volpi.ru
A.A.,Cunaesa, E.1O. pecypc] : MeTonuuecKue yka3zaHus -
http://library.volpi.ru
JI.2 | Cunaes, A. A. HudopmarmonHsle TexHOIOTHH. BrimonHeHne Bomxckuit, 2016 http://lib.volpi.ru
CeMeCTPOBOH (KOHTPOIBHOM) paboTHI
[DnexTpoHHBIH pecypc]: MeToanYecKre YKa3aHus
- http://lib.volpi.ru
JI.3 | Cunaes, A.A., OCHOBHI TEXHUYECKHX N3MEpeHHH. BrimonHeHne Bomxckwit, 2016 http://library.volpi.ru
Cunaesa, E.10O. CEeMeCTPOBOH (KOHTPOIBHOM) paboTHI
[DnexTpoHHBIH pecypc] : METOIUYECKUE YKa3aHHS
- http://library.volpi.ru
JI.4 | CaBuur, A. B. BBezieHUE B HampaBJICHHUE: BHIMOTHEHUE Bomxckuii: BITM | http:/lib.volpi.ru
CEeMeCTpOBOH (KOHTPOIBHOM) paboTHI (pummam)
[DnexTpoHHBIH pecypc]: MeToAnYecKre yYKa3aHus BonrI TV, 2016
- http://lib.volpi.ru
JI.5 | CaBuun, A. B. BBezenue B HanpaBienue. JlabopaTopHBIi Bomxckuii: BITM | http:/lib.volpi.ru
MPaKTHKYM [DIEeKTpOHHEIH pecypc]: (pummam)
MeTou4ecKue ykazaHus - http:/lib.volpi.ru BonrI TV, 2016
JI.6 | Cunaes, A. A. KoMIbroTepHble TEXHOIOTUH U Bounrorpan; http://lib.volpi.ru
TEJICKOMMYHHUKAIUU [ DIEKTPOHHBIN pecypc]: BonrI' TV, 2017
yaeOHO-MeTOIIIecKoe IToco0He -
http://lib.volpi.ru
JI7 | Cunaes, A. A., OCHOBBI TEXHHYECKUX U3MEPEHUH [ DIIEKTPOHHBIH Bomxckwit, 2018 http://lib.volpi.ru
Cunaesa, E. 10. pecypc]: yaebHoe nocobue - http://lib.volpi.ru




ABTOpBI, COCTaBUTEIH 3arnaBue M3narensctBoO, DJEeKTPOHHEBIH agpec
JI.§ | Cunaes, A. A., IIpoexTpoBaHUE BCTPaUBAEMBIX CUCTEM Ha , 2021 http://lib.volpi.ru
Cunaesa, E. 10. miatdopme Arduino [DeKTpoHHBIH pecypc]:
Epemuna, E. JI. yaeOHoe ocobwue - http://lib.volpi.ru
JI.9 |Jlenckuii, M. C. ABTOMaTH3AIHS TEXHOJIOTHUECKUX POIIECCOB Mocksa : PTY https://e.lanbook.com/bo
[OnexTponHSI pecypc]: yaebHOE mocodue - MUP3IA, 2019 0k/171503
https://e.lanbook.com/book/171503
JI.10 ABTOMAaTH3aIUs TEXHOJIOTMYECKUX ITPOLIECCOB U Bomorna : Uudpa- | https://e.lanbook.com/bo
MPOU3BOJICTB [ DNEKTPOHHEIN pecypc]: yaeOHoe Wmxenepus, 2019 | 0k/124603
noco6wue - https://e.lanbook.com/book/124603
JI.11 [Cunaes, A. A. Pelienvie npuknagHeIX 3a7a4d CpeICTBAMU Bomxckuid, 2022 http://lib.volpi.ru
MSExcel [OnekTpoHHBIH pecypc]: METOANYECKHE
ykazanus - http:/lib.volpi.ru
6.2. Ilepedyennb pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn ""UHTepHer"
D1 | DnexrponHas 6udimoreka BITU (¢pumman) Boarl TV: http://library.volpi.ru/csp/library/StartPage.csp
22 | DnekTpoHHO-OMOMMOTeUHast cuctema Bonr[ TV http://library.vstu.ru
23 | DnekTpoHHO-OMOIMOTEYHast cucteMa «Jlanp» www.e.lanbook.com
24 | DnektpoHHO-OMOMMOTeuHas cuctema "BOOK.RU": https://www.book.ru/
6.3 IlepeueHb MPOrpaMMHOIO o0ecedeHust
6.3.1.1 | IIporpammHoe obecrieueHue Al MPOBeIeHHs 1a00opaToOpHBIX padoT:
6.3.1.2 | MS Windows 7 ITonmucka Microsoft Imagine Premium
6.3.1.3 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4
6.3.1.4 | Cyomunensuonnstii norosop Ne Tr000150654 ot 07.07.2017r. (moamucka Ha 2017-2018rT)
6.3.1.5 | Cyonunensuonnsiit qoroBop Ne KMC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)
6.3.1.6 | Cy6nunien3uonnsiii qorosop Ne KMC-108-2015 ot 07.04.2015r. (moamucka ua 2015-20161T)
6.3.1.7 | Cy6nuuensuonnsiii gorosop Ne KMC-099-2014 ot 08.04.2014r. (moanucka Ha 2014-2015rT)
6.3.1.8 | Cy6nuuensuonnsiii gorosop Ne Tr018575 ot 01.04.2013r. (moamucka Ha 2013-2014rr)exerogHoe IpouIeHHE;
6.3.1.9 | MS Windows XP IToxmucka Microsoft Imagine Premium
6.3.1.1 [ID df8605e9-c758-42d6-a856-ac0ba9714cc4
0
6.3.1.1 | Cy6muuensuonnsiii qoropop Ne Tr000150654 ot 07.07.2017r. (moanucka Ha 2017-2018rr)
1
6.3.1.1 | Cy6muuensuonnsiii forosop Ne KMC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)
2
6.3.1.1 | Cy6nuuensuonnsiii gorosop Ne KMC-108-2015 ot 07.04.2015r. (moamucka na 2015-2016rr)
3
6.3.1.1 | Cy6nuuensuonnsiii gorosop Ne  KMC-099-2014 ot 08.04.2014r. (moanucka Ha 2014-2015rr)
4
6.3.1.1 | Cybnunien3uonnsii qoropop Ne Tr018575 ot 01.04.2013r. (moamucka Ha 2013-20141T) exeroaHoe npojjicHue
5
6.3.1.1 | MS Office 2007 JIuuen3us Ne44780109 ot 10.11.2008 (6eccpounasn);
6
6.3.1.1 | MS Office 2003 JInmen3ns Ne41449069 ot 25.04.2007 (6eccpounast)
7
6.3.1.1 | Keil uVision 4 (cBo6oanoe I1O https://www.keil.com/download/license/).
8
6.4 Iepeuenb nHGPOPMALUOHHBIX CIPABOYHBIX CHCTEM M JJIEeKTPOHHBIX O0MOaH0TeuHbIX cucTeM (DBC)
6.3.2.1 | UaopMaIiioHHO-TIONCKOBAs cUCTeMa (eepalibHOTO roCy IapCTBEHHOTO yupexaeHus «DenepanbHbIi HHCTUTYT
IIPOMBIIIIEHHOH coO6cTBeHHOCTH (OectmaTHbIN goctym): http://wwwl.fips.ru
6.3.2.2 | Hayunas snexrponHas 6nbmmoreka eLIBRARY: https://elibrary.ru/defaultx.asp
6.3.2.3 | UadopmaIirioHHO-TIONCKOBAs cHCTeMa IaTeHToB: https://patents.google.com/
6.3.2.4 | DnextponHo-0ubNMoTeuHas cuctema "Jlanp": http://www.e.lanbook.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIINHBI (MOIYJI,
INPAKTUKH) /OBOPYJOBAHUE
7.1 | BIIN (¢punuman) BonrI TY pacnonaraer MarepuanbHO-TEXHHYECKOH 6a30i, COOTBETCTBYIOMIEH AEHCTBYIOMIUM

MIPOTUBOITIOKAPHBIM ITpaBUJIaM U HOpMaM U o0ecreyrBaromei IIPOBEACHNE BCEX BUIOB y‘{e6H0ﬁ JCATCIIBHOCTH,
npeayCMOTPCHHBIX y‘-Ie6HLIM IJIaHOM 11O JUCHHMITJIINHE.




7.2

7.3 | YaeGHbIe ayAuTOpUH IS TPOBEACHHS 3aHATHH JISKIIMOHHOTO THIIA, JIAOOPATOPHBIX PadoT, TPYMIIOBEIX U
UHIUBHUIYaIbHBIX KOHCYIBTAIMN, TEKYIIEro KOHTPOJIS U IPOMEXKYTOUYHOH aTTeCTalluH YKOMIIJIEKTOBAHBI yueOHOM
Mebenblo (yueOHast 10cKa, I10calouHbIE MECTa 110 KOJIMYECTBY 00ydaromuxcs, pabouee MECTO MperoaBaTels) 1
TEXHHYECKUMH CPEICTBAMH OOYUCHHS, CITY)KAITUMH IS TTPEACTAaBICHUS yaeOHOH HH(OpPMAIiH OOJIBIIOHN ay JUTOPHH.

7.4

7.5 | IIpu mpoBeaeHUHN 3aHATHIA JIEKIIMOHHOTO TUIA UCTIONb3YETCs JIEMOHCTPAILIOHHOE 000pyI0BaHHE U y4eOHO-HATTIsIHbIE
mocobus1, 00ecIeYNBaIONINE TEMaTHYECKUE HILTIOCTPAINH TI0 TeMaM padodeil mporpaMMBl TUCIIUTIIHHEL

7.6

7.7 | MartepuanpHO-TEXHHUECKOE 0OECIIEUCHHE BKIIFOYACT B ce0s1 IaOOpaTOpHu, OCHAICHHBIE JTa00OPaTOPHBIM 000PYJOBAaHACM:

7.8

7.9 | 1) Jlaboparopus A-26

7.10 | Tenesuzop LCD, 1 cepsep, 9 KOMIIBIOTEPOB.

7.11 | 2) JJabopatopus A-29

7.12 | IInasmennas nanens 421G, 1 cepsep, 10 KoMnbrOTEPOB.

7.13 | 3) JIabopatopus A-16

7.14 | IlnazmenHas nanenb, 1 cepep, 10 KOMIBIOTEPOB.

7.15 | 4) JJaboparopus A-03

7.16 | Ocunmnorpad nudposoit DS 1052 S

7.17 | Ilpubop 31eKTPOU3MEPUTENBHBIN — 2 TIT

7.18 | CTeHpI 110 TIPOBEICHUIO JTAOOPATOPHEIX padoT IO AUCIHUILTHHE.

7.19 | Paboune cTaHIuK — 21IT.

7.20

7.21 | Ilomemenus asst caMOCTOATENbHOM paboThl o0yyaronmxcs: Meronnueckuii kabuHer kagenpsl BAD A-25, untanbHeii
3aJ1 OMOJTMOTEKH, BHIYUCIUTENbHBIN IeHTp BITU.

7.22 | IlomenieHus A7sl CaMOCTOSATENBHON paboThl 00yUaIONIMXCsl OCHALICHBI KOMITBIOTEPHOM TEXHUKON C BO3MO)KHOCTBIO
MOJKITFOUEHUS K ceTH "MHTepHeT" 1 obecneueHreM TOCTYIIa B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTENBHYIO CPEIY
OpraHU3aIHH.

7.23

7.24 | Onextponno-oubnmmorednas cuctema BITU (dhunmman) Boarl TY obecrnieurBaeT BO3MOXXHOCTh TOCTYIA 00YYAIOIIETrocs 13
J000H TOYKH, B KOTOPOH MMEETCsI JOCTYI K HHPOPMaNOHHO-TETIEKOMMYHHIKAaMOHHON ceTr "VHTepHeT", Kak Ha
tepputopun BITU (punnan) BonrI TY, Tak u BHe ero.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIA,
IMPAKTUKHW)

OCHOBHBIMU BUJAMH 3aHATUNA IO JUCLMIUIMHE SBIISIOTCS AYJAUTOPHBIC 3aHATHUA: JICKIUU, ITPAKTUICCKUEC 3aHATUA U na60paT0pHLIe
3aHATHA, a TAKXKC CaMOCTOATCIIbHaA pa60Ta CTyACHTA.

Jlekuun

KoHncrnektupoBanue neKiuii peKOMEHIyeTCs BECTH B CIICIIUAIBHO OTBEACHHOM I 3TOTO TETPaan, KaX bl TUCT KOTOPOU JOIKEH
UMeTh 1o (4-5 cM) AT JOTOTHUTENBHBIX 3aIIUCEH.

B koHcIekTe peKOMEHAYeTCs 3alIMChIBATh TEMY U IUIAH JICKLUHA, pEKOMEHIyeMYIO JIMTEpaTypy K TeMe. 3alicy pa3aesoB JEKLUU
JIOJKHBI IMETh 3ar0JIOBKH, TI0J[3ar0JIOBKU, KpacHbIe CTpokH. Ha3BaHHbIE B IEKIIMU CCHUIKH HA ITEPBOMCTOYHHUKH HAJIO IIOMETUTD Ha
TIOJISIX, YTOOBI TP CaMOCTOSITEIBHOM PaboTe HANTH U HCIIOIB30BATh UX.

B koHcIiekTe 10CII0BHO PEKOMEHIYETCS 3alMChIBATh TOJIBKO ONpPENENIeHUs NOHATUM, KaTeropuil U T.1. IHOe n310%KeHHOoe JIEKTOPOM
JIOJDKHO OBITh 3aITUCaHO CBOMMH CIIOBaMU. PekoMeHIyeTcs BRIpabOoTaTh M MCIIONB30BaTh JOIYCTUMBIC COKpAIIeHHsT Hanboiee
pacnpocTpaHEHHBIX TEPMHHOB M TIOHSITHA.

B KOHCIIEKT peKOMEHIyeTCsl 3aHOCUTH BCE, UTO MPErnoAaBaTeNb MALIET Ha JOCKE, a TAKXKE PEKOMEHIyeMble (YOpMYJIbI, CXEMBI,
TaOIULIbI, TUarpaMMBbl U T.JI.

PexoMeHyeTcst H3y4uTh U OTPabOTaTh MPOCTYIIaHHBIE JICKITMH 0€3 TPOMEIJICHHS — 3TO 3HAYUTELHO COKOHOMHT BpeMs 1
CIIOCOOCTBYET JIyUIIeMy YCBOSHHUIO MaTepHara.

JlabopaTopHBIe pabOTEI

JlabopaTopHBIe 3aHATUS IPEAHA3HAYCHBI AT 3aKPEIUICHUS 3HAHUH, OIyYeHHBIX 00yJalOMUMUCS IIPH OCBOCHUHU TEOPETUUECKOTO
Marepuana. B xoze npoBeneHns 1a60paTopHOi pabOThI NCTIONB3YIOTCS METOIMYECKHE YKAa3aHHUS 110 IUCIUILIHHE.

IIpakTuueckue 3aHATHA




[IpakTHueckne 3aHATUS IOCTPOCHBI CIIEMYIOMIM 00pa30M: IS KaXI0ro pasziena (TeMbl) pacCMaTPUBAIOTCS IPUMEPHI PEIICHUS
3aJa4 U BBITIOJIHEHUS 3a]aHHUMH, a 3aTeM NPEAOCTaBIISIOTCS KOMILIEKTHI 331a4 U 3aJaHui U caMOCTOATENBHOTO pelleHus. B ciryuae
HENPaBUIBHOTO PEIIEHHs 00yJalomeMycsl IPpeIaracTcsi IOBTOPUTH COOTBETCTBYIOMIMI Pa3zeN TEOPETHUECKOH JacTH, TIOCIIE YEro
BEPHYTHCS K PEIICHUIO KOMIUIEKTA 3a/1a4 U 3a1aHUi.

BrinonHeHue U 3amuTa NpakTHYecKol paboThl penoIaraeT HHTEpaKTUBHBIN 0OMeH nHpopMaluei ¢ npenonaBateneM. Jist
YCIEIIHOTO BHIIOJIIHEHHMS! TPAKTHYECKUX paboT PEKOMEHIyeTCs 3apaHee 03HAKOMUTHCS C LIETbI0 U COAEP KaHUEM IIPaKTHIECKON
paboTHI, MOBTOPUTH TEOPETHIESCKUH MaTeprall, UMETh KOHCIIEKT JICKIMOHHOTO 3aHATHS 110 COOTBETCTBYIOIICH TEME.

CamocTosTeapHas pa60Ta

Ocoboe MecTo cpeit BUIOB CAMOCTOSTEIFHOM PaboThI 3aHIMAeT paboTa ¢ IUTEPaTy PO, ITEKTPOHHO-OHOIHOTEYHBIMHI PECYpCaMu
1 HH(QOPMALMOHHO-CIIPAaBOYHBIMH CHCTEMaMH, SIBJISFOLMECS OCHOBHBIMH METO/IaMH CaMOCTOSITEIbHOTO OBJIAJICHHS 3HAHUSIMHU.

CaMOKOHTPOIb

CaMOKOHTPOIb 3HAHUM, MOTYYEHHBIX yYallUMUCS PU U3yUEHUH Pa3JenoB (OCBOEHUE TEOPETHUECKOTO MaTepUaa, BBIOIHEHUE
IIPAKTUYECKUX 3aJaHUI) PEKOMEHIYETCsI OCYILECTBISTh C IIOMOILBIO OLIEHOYHBIX CpecTB « KOHTposIbHBIE BOIPOChl» U «TecToBble
BOIIPOCED», TIPEJICTAaBICHHBIX B DOHIE OIIEHOUHBIX CPeACTB. JlaHHBIE PECYPCHI TO3BOMISIOT 00YUYaIOMEMyCsl CAMOCTOSTENEHO
OLIEHUTH CTEIICHb YCBOCHUS MaTepuala.

MeTOI[I/I'-IeCKI/Ie PEKOMEHOAIINHU T10 O6y‘IeHI/IIO JII C OTPAaHNUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA U NHBAJINIOB:

B COOTBETCTBUH ¢ METOIUYECKUMH peKOMeHaausIMu MunoopHayku PD (yTB. 8 anpens 2014 r. N AK-44/058H) B Kypce
TIPEIONIATaeTCs NCIIOB30BaTh COIMAFHO-aKTHBHBIC U pe(IICKCHBHBIC METOABI 00YYEHHsI, TEXHOJIIOTUH COIHOKYIIBTYPHON
peabmIHuTanuy ¢ HeNbI0 OKAa3aHWUS IIOMOIIY B YCTAHOBJICHHUH MTOTHOICHHBIX MEXIMIHOCTHBIX OTHOIICHHH C APYTUMH CTYJCHTAMH,
CO3IaHIM KOM(OPTHOTo NMCUXO0JIOTMYECKOro KInMarta B cTyaeHueckoi rpymmne. [lon6op u pazpaboTka yd4eOHBIX MaTepHasIoB
HPOU3BOJSTCS, TI0 MEPE HEOOXOIMMOCTH, C yIETOM IIPEAOCTABICHUS MaTepHalla B pa3iIMYHbIX ()OpMax: ayIHanbHOM, BU3yalbHOH,
C MCTIONIF30BAaHHUEM CIICIIHATBHBIX TEXHHYECKUX CPEICTB U HH(POPMAIMOHHBIX CHCTEM.

OcBoenne aucuuIInHbl unaMu ¢ OB3 ocyImecTBiseTcsl ¢ HCIONb30BaHUEM CPECTB 00yUeHHUs OOIIEro M CIEHaIbHOTO
Ha3HaueHUs ([IEPCOHAIBHOTO M KOJUIEKTUBHOTO MCIIOIb30BaHMs ). MaTepHabHO-TEXHHYECKOe 00eCIIeYeHNE IPELyCMaTpUBACT
TpUCTIOCOOICHNE ayIUTOpHUil K HyXaaM s ¢ OB3.

®Dopma MPOBECHUS ATTECTALUH TSI CTYACHTOB-HHBAIUIOB YCTAHABINBACTCS C yIETOM HHANBHUIYATbHBIX IICHXO()U3HIECKUX
ocobennocreil. ns crynenros ¢ OB3 npexycmarpuBaeTcs J0CTyHas (opMa MpeoCcTaBIeHUs 3aaHui OLIEHOYHBIX CPE/ICTB, a
HUMEHHO:

. B TI€YATHOM WM SJIEKTPOHHON (hopMe (AL JUI] ¢ HapyIICHISIMH OTIOPHO-ABUTATENBEHOTO amlapara);

. B TI€YaTHOH (hOpMe MU 3IEKTPOHHOH (hopMe C YBEITHUCHHBIM IIPU(PTOM M KOHTPACTHOCTBIO (IS JHI[ C HApPyIICHUSIMU
CllyXa, peuu, 3peHus);

. METOJIOM YTEHHS aCCHCTEHTOM 3aJlaHMs BCIYX (AJIS JINI[ C HApyHIICHUSIMHU 3PSHUS).

CryneHTaM ¢ MHBAUIUAHOCTHIO YBEITMUMBAETCS BpeMsI Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIEC BOMPOCKI. JIJIsl TAKHX CTYIICHTOB
nperyCcMaTpUBaeTCs JOCTymHas (hopMa MPeJOCTaBICHHs OTBETOB HA 3aJaHHUs, & HIMCHHO:

. MUChbMEHHO Ha Oymare Wix HaOOpOM OTBETOB Ha KOMIIbIOTEpe (JUIsl JIMII C HAPYIICHUSAMH CIyXa, Peyn);

. BEIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB C MCIOJIH30BAHUEM YCIYT acCHUCTEHTA (IUIS JIUI C HAPYIICHUSIMH OTIOPHO-
JIBUTATETILHOTO amiapara);

YCTHO (7151 JIMII C HAPYIIICHUSIMH 3PEHUS, OTIOPHO-ABUTATEILHOTO alnapara).




