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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 | TpeGoBaHuUs K NpeIBapHTeILHOIl OAr0TOBKE 00y4YalolIerocs:

2.2 | fucumminHbl (MOTYJIM) H PAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHOI JUCIHILITMHBI (MOTYJIf1) HEOOXOIHMO KaK
npeuecTBYOIIee:

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: OCHOBHBbIE 3AKOHBI €CTECTBEHHOHAYYHBIX H 00LIeHHKEHEPHBIX AU CHUILIMH, METOAbl MATEMATHYECKOT0
aHaJIM3a U MOJC/IHPOBaHHA B IPO(ecCHOHATBHOI 1eATe/IbHOCTH.

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: NPUMEHSITh €CTECTBEHHOHAYYHbIE 1 00LeHH:KeHePHbIe 3HAHMS, METOAbI MATEMATHYECKOT0 AaHAIN3A H
MOJeJTMPOBAHUS B MPO()eCCHOHATBHOMN 1eATeTbHOCTH.

PesynberaTsl 00ydeHus: YMeHHE IPUMEHATh €CTECTBCHHO-HAYYHBIE H 00IIe-HHKEHEePHBIE TUCIIUIUINHBI, METOJIBI MATEMaTHIECKOTO
aHaJIM3a ¥ MOAEIHNPOBAHUS B IPOYECCHOHANBHO IeATEIbHOCTH.

OIIK-1.3: Baaners: HaBbIKAMM NIPUMEHEHHUS] €CTECTBEHHOHAYYHbBIX U 001LIeMHKEeHEePHbIX 3HAHU I, MeTO/10B
MaTeMaTH4YeCKOr0 aHAJIN3a U MOJEJTUPOBAHNS B MPO(ecCHOHATILHOM 1eATeTbHOCTH.

PC3yHLTaTBI 06y‘lCHI/I}IZ Brnanenue HaBbIKaMKu MIPUMCHCHHUS €CTECTBECHHO-HAYYHBIX U 06LIIC-I/IH)K€HepHBIX JUCIHUIIINH, METOIOB
MaTCMaTU4I€CKOro anajin3a U MOACIIMPOBAHUS B HpO(I)CCCHOHaJTBHOﬁ JACATCIbHOCTH.

OIIK-11.1: 3HaTh: MeTOAbI POBEJEHUS] HAYYHBIX IKCIIEPUMEHTOB € MCII0Jb30BAHHEM COBPEMEHHOI0 HCC/1e10BATEIbCKOI0
o0opynoBaHusi ¥ IPUOOPOB M OLICHUBAHUSA Pe3yJILTATOB HCC/Ie0BAHMIA.

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 HUCCIIEI0BaHUM

OIIK-11.2: YMeTh: NPOBOAUTH HAYYHBIE IKCIEPUMEHTHI C HCMOJIH30BAHHEM COBPEMEHHOI0 UCCJIE0BATEIHCKOT0
000py10BaHMA ¥ NPUOOPOB, OLIEHUBATDH PE3YJIbTATHI HCCJIE0OBAHMIA.

PesyneraTsl 00ydeHHs: YMeHHE IPUBOIUTE HAYYHBIE SKCIIEPUMEHTHI C HCIIOJIB30BAHHEM COBPEMEHHOTO HCCIIEIOBATEIBECKOTO
00opy1oBaHKS M IPHOOPOB U OIICHUBAHUS PE3yIbTAaTOB UCCICTOBAHUH

OIIK-11.3: Baagerb: HaBBIKAMH MPOBEACHUSN HAYYHBIX JKCIIEPUMEHTOB ¢ UCITOJIB30BAHUEM COBPEMEHHOI' O
HCCJIET0BATECIBCKOIO 060py1103amm u rlpuﬁopon, OICHUBAHUBAHUSA PE3YJIbTATOB MCCJIeIOBAHMIA.

Pesynbratel 00yueHus: BiageHue HaBbIKaMU TPOBEACHHS HAYYHBIX SKCIICPHUMEHTOB C UCIIOJIb30BAHUEM COBPEMEHHOTO
HCCIIEIOBATENFCKOTO 000PYAOBAHUS U TPUOOPOB U OLICHUBAHMUS PE3YJIBTATOB HCCIICIOBAHUN

IIK-2.1: 3uaTh: cnocodbl c6opa, 00pabOTKH M AHAIHU3A UCXOAHBIX IaHHBIX 00 00beKTe YIpaBjieHUsl, BKIK4as coop
cBe/IeHHii 0 3apy0e:KHBIX U 0Te4eCTBEHHbIX aHAJIOTraX.




Pesynbrate! 00yueHus: 3HaHHE CIOCO00B cOopa, 00pabOTKH 1 aHANIN3a UCXOJHBIX JAHHBIX 00 00bEKTE YIpaBIIeHUs, BKII04as cOop
CBEZICHUIT 0 3apyOEKHBIX M OTEUECTBEHHBIX aHAJIOTaX.

IIK-2.2: YMeTh: onpenejsiTb HE00X0AHMbI€ HCXOAHBIE JaHHBIE /151 MPOBEAEHUS HUCCJIE0BAHNS 00HEKTOB YIIPABJIEHUS
MOATOTOBKH 000CHOBaHHSA paspaﬁoTKn ABTOMATH3UPOBAHHBIX CUCTEM YIIPABJICHUA TEXHOJOTHYCCKUMU MpoLeCCaMu.

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

IIK-2.3: Baagerb: HAaBbIKAMHU NMPOBEIEHUSI HCCIEI0BAHUS ABTOMATH3UPYEMbIX 00bEKTOB YIIPaBJIeHUs /151 000CHOBAHUSI
Pa3padoTKN aBTOMATH3HPOBAHHBIX CHCTEM YIPABJIEHUS TEXHOJOTHYECKHMH IPOIecCaMu.

P C3YJIbTaThl 06y‘IeHI/IﬂI Bnaaex—me HaBbIKaMU MPOBCACHUS UCCICAOBAHNUA aBTOMATU3UPYCEMbBIX 00BEKTOB YHpaBJICHUSA U ITIOATOTOBKH
000CHOBaHUS paBpa6OTKI/I ABTOMATU3UPOBAHHBIX CUCTCM YIIPABJICHHUA TCXHOJIOTHYCCKUMHU ITPOLCCCAMMU.

ITK-4.1: 3naTh: cocodbl cHopa, 00padoTKH M AHAIN3Aa UCXOAHBIX AAHHBIX 00 00beKTe, 1J18 KOTOPOro NpeAHa3HauYeHa
CHCTEMA 3J1eKTPONPHUBOAA.

PesynbraTel 00yuenus: 3HaHUE CIOCO00B cO0pa, 0OpabOTKHU U aHANIN3a UCXOJHBIX JAHHBIX 00 00BEKTE, I KOTOPOro
npeJHa3HaYeHa CUCTeMa JJICKTPOIPHBOA

IK-4.2: YMeTb: onpenejsiTb HE00XOAHMbI€ HCXOAHBbIE JaHHBIE /151 MPOBEAEHUS UCC/IEJOBAHNS 00HEKTOB YIIPABJIEHUsSI U
MOATOTOBKH 000CHOBAHHS Pa3padoTKH CHCTEM IeKTPONPHBOAA.

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

MK-4.3: Baagers: HaBbIKAMH NPOBEIEHHS HCCIETO0BAHUS ABTOMATH3UPYEMBbIX 00bEKTOB yIPaBJIeHHUs /1151 000CHOBAHUS
Pa3paboTKH CHCTEM JJIEKTPONPUBO/A.

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 HaumeHoBaHue pa3jesioB U TeM /BU] 3aHATUS/ Cemectp / | Yacos | KomnereHn ®opma
3aHATHSA Kypc HH KOHTPOJIst
(HaumeHoBaH

ue
OLICHOYHOI 0
cpeacTBa)

Paznen 1. UndopManHoHHbIE TEXHOJIOTHH B 00J1aCTH
ABTOMATHU3AIUU TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOJICTB

1.1 Beenenne B nHpOpManmoHHble TexHOMOTHH. Kitaccuduxanms 2 2 OIIK-11.1 3auér
BBIYUCITUTENBHBIX CUCTEM. OIIK-11.2
Apxurektypa nepcoHansHoii OBM. OIIK-11.3
/JTex/ ITK-2.1 TIK-
2.2 TIK-2.3
[1IK-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

1.2 KommnbrorepHbie ceTu. XapakTepucTHKa KOMIIBIOTEPHBIX CETEH. 2 2 OIIK-11.1 3auér
Kiaccudukanms cereit. Tonomorus nokaabHBIX ceTei. /JIek/ OIIK-11.2
OIIK-11.3
ITK-2.1 TIK-
2.2 TIK-2.3
T1K-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3




1.3

1.4

JIvHUM CBSI3M M KAHAJIBI IEPEIavd JAHHBIX.
Kraccuduxariys TMHUAN 1 KaHAJIOB CBs3CH.

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

OIIK-1.1
OIIK-1.2
OIIK-1.3

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

3auér

1.5

CerteBoe B3aumozelcTBie. Mozenb OTKphIThIX cucteM. [TonsTue
uHTepdeiica u mpotokomna. /Jlex/

OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1

OIIK-1.2

OIIK-1.3

3auér

1.6

I[TpuknagHbIe IPOTOKOJBI IPHKIAAHOr0 YpoBHs. Knaccupukauus
IIPOTOKOJIOB TIPHUKJIaTHOTO YPOBHS. /JIex/

OIIK-11.1
OIIK-11.2
OIIK-11.3
MK-2.1 ITK-
2.21IK-2.3
T1IK-4.1 IIK-
4.2 TIK-4.3

3auér

OIIK-1.1
OIIK-1.2
OIIK-1.3

1.7

Knaccuguxanus agpecoB B KOMIbIOTEpHBIX ceTax. MAC anpec
cereBoro aganrepa. IP anpec. /Jlex/

CucreMa JoMeHHBIX nMeH DNS.

OIIK-11.1
OIIK-11.2
OIIK-11.3
TIK-2.1 IIK-
2.2TIK-2.3
ITK-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3auér

1.8

Knaccnguxanus 1oMeHOB. ANTOPHTM pabOTHI CUCTEMBI
DNS. /Jlex/

IIpombiniennsiii MaTepHeT Beteit /JIex/

OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3auér

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

3auér

OIIK-1.3




1.9

OcHOBEBI paboTEI ¢ TaOIUYHBIM pegakTopoM /J1ab/

2 4 OIIK-11.1
OIIK-11.2
OIIK-11.3

TIK-2.1 IIK-

2.21IK-2.3

ITK-4.1 TIK-

4.2 TIK-4.3
OIIK-1.1
OIIK-1.2

OIIK-1.3
UYucneHHble METObI PELLICHHS CUCTEM JIMHEHHBIX 2 4 OIIK-11.1
ypaBHeHuit /J1a6/

OIIK-11.2
OIIK-11.3
ITK-2.1 TIK-
2.2 TIK-2.3
TIK-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.11 AnpokcumManus naHHbix /JIao6/ 2 4 OIIK-11.1
OIIK-11.2
OIIK-11.3
TIK-2.1 TIK-
2.2 TIK-2.3
T1K-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3
UYucnoBoe unterpuposanue /J1ad/ 2 4 OIIK-11.1
OIIK-11.2
OIIK-11.3
TIK-2.1 TIK-
2.2 TIK-2.3
I1K-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIlK-1.3
1.13 Pemmenne 0ObIKHOBEHHBIX U (HepeHInaIbHBIX YpaBHeHM /J1a0/ 2 4 OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 TIK-
2.2 TIK-2.3
TIK-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3
1.14 PasBeTBIAIONIHECS AITOPUTMBI B 00paboTKe MaHHbIX /J1a6/

Ot4éT mo
J1a00paTOPHOM
pabote

1.10

OrtuéT no
nmabopaTopHoi
pabore

OtuéT no
nabopatopHOi
pabote

1.12

Ot4éT mo
nabopaTopHOi
pabote

OtuéT no
nmabopaTopHoi
pabore

2 4 OIIK-11.1

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

Otuér no
nabopatopHoOi
pabote

OIIK-1.3




VYcnosnoe ¢popmatupoBanue Tabnui cpencrsamu MS Exel /J1a6/

1.16 CocraBileHre CBOAHBIX 0TYETOB /J1ab/

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

OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1

OIIK-1.2

OIIK-1.3

KonTponbHast padora "ITpombiiiennsiii MaTepHET Bemei" /Cp/

3auér no aucHuIIInae /3a4éT/

24

OIIK-11.1
OIIK-11.2
OIIK-11.3
MK-2.1 ITK-
2.21IK-2.3
T1IK-4.1 IIK-
4.2 TIK-4.3

J1a00paTOPHOM

nmabopaTopHoi

KOHTpOJIbHas

OIIK-1.1
OIIK-1.2
OIIK-1.3

OIIK-11.1
OIIK-11.2
OIIK-11.3

TIK-2.1 IIK-

2.2TIK-2.3

ITK-4.1 TIK-

4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

2.1

Paznen 2. OCHOBBI TeXHUYECKUX U3MePeHH

OCHOBHEIC TIOHSATHS U OIIPCACIICHUA HSMGPGHHﬁ. OcHOBHOE

2.2

ypaBHeHHE m3Mepenus. Pusnueckas BennynHaa. VicTuHHOE 1
JefCTBUTENbHOE 3HaUeHHs (PU3NUECKON BeNMUUrHbL. /JIex/

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

3auéT

Knaccugukanus 1 OCHOBHBIC XapaKTEPUCTUKU 3MepeHuit. /JIex/

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

OIIK-1.3

3auér
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IorpemHuocTu m3Mepenuii. Kimaccudukarus norpemsocTeit
n3Mepenui. /Jlex/

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

3auér

2.4

O0630p morpemmHocTel n3Mepenuit. [Topsamok pacuéra mpu MpsMbIX
MHOTOKPATHBIX u3Mepenusx. /Ip/

OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

KOHTPOJIbHAA
pabora

2.5

CrnocoObI HaXOKICHHUS ¥ YCTPAHCHHUSI CHCTEMAaTHISCKUX
norperHocTed. [Topsaok pacuéra st 0OHApYKESHUS
CUCTEMATHYECKOH MOTPEITHOCTH P MHOTOKPATHBIX
u3mepenusix. /I1p/

OIIK-11.1
OIIK-11.2
OIIK-11.3
MK-2.1 ITK-
2.21IK-2.3
T1IK-4.1 IIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

KOHTPOJTbHAS
pabota

2.6

IToBepka cpencTB U3MEPEHUH EKTPUIECKUX BenuduH. /J1ab/

OIIK-11.1
OIIK-11.2
OIIK-11.3
TIK-2.1 IIK-
2.2TIK-2.3
ITK-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OTU€T Mo
nabopaTopHOi
pabote

2.7

Kiraccnguxanms cpeacTs 1 METOOB M3MepeHnit. Mepsl.
Ipubopst. U3mepurensable npeodpasoBaTtenu. MHGopMannoHHO-
n3MepuTenbHas cucrema. /Jlex/

OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3a4ET

2.8

Mertposnoruyeckue XapakTepUCTHKH CPEACTB HU3MEPEHUS.
Hopmuposanue cpencts m3meperuit. /JIex/

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

3a4eT




29

Knaccuguxanus cpeacTB U3MepeHHs deKTPUISCKIX
BenuyuH. /Jlex/

2.10 AHaJIOrOBBIC H3MEPHUTENBHBIC MeXaHI3MEL. /T1p/

2 OIIK-11.1
OIIK-11.2
OIIK-11.3

TIK-2.1 IIK-
2.21IK-2.3

ITK-4.1 TIK-

4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3a4uéT

2.11

3 OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

KOHTPOJIbHAA
pabora

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

2.12 HccnenoBanne oguHAPHBIX MOCTOB ITOCTOSIHHOTO TOKa. /J1ab/

4 OIIK-11.1

OIIK-11.2
OIIK-11.3
MK-2.1 ITK-
2.21IK-2.3
T1IK-4.1 IIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OTUET MO
nabopatopHOi
pabote

2.13

OIIK-11.1
OIIK-11.2
OIIK-11.3
TIK-2.1 IIK-
2.2TIK-2.3
ITK-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

nabopaTopHOi

OTYET 110

pabote

Kiaccudukanms cpeacTs H3MEpeHUsT MATHUTHBIX BeTMYHH. /JIex/

2.14

OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3a4ET

HccnenoBanne MarHUTHBIX CBOMCTB AJIEKTpoMaraura. /J1ab/

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

OTUET MO
nabopatopHoOi
pabote

OIIK-1.3




2.15

Knaccuguxanus cpeacTs n3MepeHust HeUTeKTPHIECKUX
BenuuuH. /TIp/

2.16

3 OIIK-11.1
OIIK-11.2
OIIK-11.3

TIK-2.1 IIK-
2.21IK-2.3

ITK-4.1 TIK-

4.2 TIK-4.3
OIIK-1.1
OIIK-1.2

OIIK-

KPHTPOJIbHAS
pabora

1.3

Ipuniun neiictBust ananoro-udpoBoro npeodpazosatens. /Jlek/

2.17

OIIK-1

OIIK-1
OIIK-1
OIIK-1

OIIK-11.1
OIIK-11.2

ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3

3a4€T

1.3

1
2
3

Iudpossie n3MeputenbHbie pubopsl. [Ipuniun aevicteus. /TIp/

2.18

OIIK-11.1
OIIK-11.2
OIIK-11.3
MK-2.1 ITK-
2.21IK-2.3
T1IK-4.1 IIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

KOHTPOJTbHAS
pabota

KontponsHas pabota Ha TeMy: «Pacuer HOrpemrHocT! npu
MHOTOKPATHBIX MPSIMBIX U KOCBEHHBIX U3MepeHUsIx». /Cp/

2.19 3auér nmo qucHuIIInHeE /3a4éT/

24

OIIK-11.

OIIK-1.1
OIIK-1.2
OIIK-1.3

OIIK-11.2
OIIK-11.3
TIK-2.1 IIK-
2.2TIK-2.3
ITK-4.1 TIK-
4.2 TIK-4.3

1 KOHTPOJIbHAs
pabora

OIIK-11.1
OIIK-11.2
OIIK-11.3

ITK-2.1 IIK-

2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Pa3nen 3. [IpoekTHpoBaHue BCTPaeBaeMbIX CHCTEM
3.1

MukpokonTtposutepbl. Kinaccudukanus. /JIex/

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

OIIK-1.3

OK3aMCH




32 Pa3pabotka cuctems! ynpasieHus. /JIex/

33 OCHOBBI IPOTPAMMHPOBAHNS MUKPOKOHTPOJUICPOB. /JIek/

4 OIIK-11.1
OIIK-11.2
OIIK-11.3

TIK-2.1 IIK-
2.21IK-2.3

ITK-4.1 TIK-

4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OK3aMCH

3.4

Cpena paspabotku Arduino IDE. /TIp/

4 OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OK3aMCH

3.5

Tumnbl gaHbIxX 17151 padotsl ¢ Arduino Uno. /Tp/

OIIK-1.1
OIIK-1.2
OIIK-1.3

OIIK-11.1
OIIK-11.2
OIIK-11.3
MK-2.1 ITK-
2.21IK-2.3
T1IK-4.1 IIK-
4.2 TIK-4.3

KOHTPOJTbHAS
pabota

3.6

OIIK-11.1
OIIK-11.2
OIIK-11.3

TIK-2.1 IIK-

2.2TIK-2.3

ITK-4.1 TIK-

4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

KOHTPOJIbHAS
pabora

3.7

JIMCKpeTHbIE U aHAIOrOBbIe HaTYUKH. CXeMbI TOAKIIOUEHs K
MHKpPOKOHTpoIIepy. /JIex/

VYcnosubie onepatopsl. /TIp/

OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OK3aMCH

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

KOHTPOJTbHAS
pabota

OIIK-1.3




3.8

HcnonHuTenbHbIe MeXaHU3MbL. CXEMbI TIOIKITFOUCHS K
MHUKPOKOHTpoJLIepy. /JIex/

39 OmnepaTops! 1ukioB. /I1p/

4 OIIK-11.1
OIIK-11.2
OIIK-11.3

TIK-2.1 IIK-
2.21IK-2.3

ITK-4.1 TIK-

4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

3.10

4 OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

pabora

Ioptel BBOAa/BEIBOAA. KOMaH B! 111 pa0OTHI C MOPTAMH
BBOHa/BeIBONA. /JIek/

3.11 Apudmerrueckue 1 Joruueckue Komanasl. /Jlex/

OIIK-11.1
OIIK-11.2
OIIK-11.3

OK3aMCH

MK-2.1 ITK-

2.21IK-2.3

T1IK-4.1 IIK-
4.2 TIK-4.3

OIIK-1.1
OIIK-1.2
OIIK-1.3

3.12 I'paduueckuit qucreit. /Jlex/

OIIK-11.1
OIIK-11.2
OIIK-11.3

TIK-2.1 IIK-

2.2TIK-2.3

ITK-4.1 TIK-

4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OK3aMCH

3.13 OcHoBsl paboTsl ¢ Arduino Uno. Paborta ¢ MakeTHO#t

OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 IIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OK3aMCH

miartoii. /J1ab/

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

OTYET
nabopatopHoOi
paboTsI

OIIK-1.3

OK3aMCH

KOHTPOJIbHAA




3.17

3.14

IIporpaMMupoBaHue TUCKPETHBIX BBIXOAOB. YIIpaBJICHUE

4 4 OIIK-11.1
cBeTonnonoM. /J1ab/

OIIK-11.2
OIIK-11.3
TK-2.1 TIK-
2.2 TIK-2.3
ITK-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIlIK-1.2
OIIK-1.3
3.15 IIporpamMmmupoBanue nUCKpeTHBIX BX010B. [loakitouenne 4 4 OIIK-11.1
JUCKpPETHOTro AaTduka. /J1ad/

OIIK-11.2
OIIK-11.3
IK-2.1 TIK-
2.2 TIK-2.3
TIK-4.1 IIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIlIK-1.3

3.16 IIporpaMMupoBaHue aHATOTOBBIX BHIXOIOB. /J1ab/ 4 4 OIIK-11.1
OIIK-11.2
OIIK-11.3
IIK-2.1 IIK-
2.2 TIK-2.3
TIK-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2

OIIK-1.3
IIporpaMMupoBaHue aHanoOroBbIX BX0A0B. IlonkimtoueHue

OTUéT
J1a00paTOPHOM
paboTsI

OT4ET
nmabopaTopHoi
paboThI

OTYET
nabopatopHOi
paboTsI

4 4 OIIK-11.1
noreHnuomeTpa. /J1ab/

OIIK-11.2
OIIK-11.3
TIK-2.1 IIK-
2.2TIK-2.3
ITK-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2

OTUéT
nabopaTopHOi
paboTsI

OIlIK-1.3
[IpumnoxeHue [T yIpaBJIeHNs IATOBBIM JIBHTaTeseM. /J1ab/ 4 4 OIIK-11.1
OIIK-11.2
OIIK-11.3
ITK-2.1 TIK-
2.21IK-2.3
I1K-4.1 IIK-
4.2 T1K-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

YnpasieHne MUKPOKOHTpoJuIepoM uepe3 Bluetooth. /J1ab/

OTYET
nmabopaTopHoi
paboThI

4 4 OIIK-11.1
OIIK-11.2
OIIK-11.3

MK-2.1 ITK-

2.21IK-2.3

TIK-4.1 IIK-

4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

OTYET
nabopatopHoOi
paboTsI




3.20 IIporpammupoBanue nansHOMepa. /J1ab/ 4 4 OIIK-11.1 OTYET
OIIK-11.2 | mabopaTopHoit
OIIK-11.3 paboTsI

IK-2.1 IIK-
2.2 TIK-2.3

I1K-4.1 IIK-
4.2 TIK-4.3

OIIK-1.1
OIIK-1.2
OIIK-1.3

3.21 KonTponbHast pabora «Pa3paboTka cucTeMbl yrpaBiieHus Ha 0ase 4 136 OIIK-11.1 KonTponbsHast
MUKpOKOHTpoIuiepa» /Cp/ OIIK-11.2 pabora
OIIK-11.3
IK-2.1 TIK-
2.2 TIK-2.3
TIK-4.1 IIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIlIK-1.3

3.22 IIpomexxyTodHas aTTecTanus /OKk3aMeH/ 4 36 OIIK-11.1
OIIK-11.2
OIIK-11.3

IIK-2.1 IIK-
2.2 TIK-2.3

T1K-4.1 TIK-
4.2 TIK-4.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

[Ipumeuanne. @opMel KOHTPOIA: DK — 9K3aMeH, K- koHTponsHast pabota, Ko- kKoHTponbHSIA ompoc, C3- cemecTpoBoe 3ananue, 3-3a4et, OI1
-OTYeT M0 MPaKTHKE.

5. ®OHJ OIEHOYHBIX CPEJCTB

OrneHOUHBIE CpENCTBa IUIAHHPYEMBIX pe3yJbTaTOB OOYYeHHs TpeAcTaBieHbl B BHIe (OHIOB oreHouHbIX cpeacts (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHUHM C JIOKAJbHBIM HOPMAaTHBHBIM akToM yHuBepcutera. POC Moxer OBITh NpeAcTaBIeH B
[TpunoxxeHnu K pabodyeii mporpamme.

KoHTpombHbIE BOIPOCH! 711 TPOBEEHUS TEKYILETO KOHTPOIIS U IPOMEKYTOYHOM aTTeCTallMy 110 UTOraM OCBOECHUS TUCLIUILINHBL:
OIIK-1 IIpuMeHATh eCTECTBCHHOHAYYHBIC M OOIIECHH)KEHEPHBIC 3HAHUS, METOABl MAaTEMAaTHYECKOTO aHalInW3a M MOJACIUPOBAHHSA B
npoeccHOHaIbHON esITeIbHOCTU

1. IoHsATHE BEYUCIUATENBHON CUCTEMBI. [IpUMephl BEIYHCIUTEIEHBIX CHCTEM.

2. Kiraccudukanust BEIYUCTUTEIBHBIX CHCTEM.

3. Pexxumbl  pabOTHl BBIYMCIUTENBHBIX CHUCTEM(PEKHM PEANbHOTO BPEMEHH, OJHOMPOTPAMMHBIM U MYJIBTUIPOTPAaMMHBII
PEXUMBI).

4. brok cxema KJIaCCHYECKOTO KOMITBIOTEpA.

5. [Ipoueccop. Onucanue. CTpyKTypa.

6. OnepaTUBHas TaMSTh.

7. Cucremusle muHb! [TK.

8. [TopTh! BBOIA-BHIBOJIA.

9. YceTpoiicTBa BBOAA/BBIBOAA.

10. KommetorepHast cetb. OcHOBHOE Ha3HaueHHe. OCHOBHBIC XapaKTEPUCTUKU BBIYHCIUTEIBHBIX CETCH.
11. Kiraccudukanms ceteit.

OIIK-11 CnocobeH MmpoBOAMTH HAay4YHBIE DKCIIEPUMEHTHI C HCIOIB30BAaHHEM COBPEMEHHOTO HCCIIEIOBATEIbCKOrO O0OPYIOBAaHHS M
pHOOPOB, OLICHUBATh PE3YJIbTAThl HCCIEIOBAHUI

12. Kitaccudukanms kKaHAIOB CBS3HM B 3aBUCHMOCTH OT CPEIbl TMepeadn TaHHbBIX.
13. KoakcnanbHeiii kabens.

14. Buras napa.

15. OIITOBOJIOKHO.

16. WndpaxpacHas cBs3b. MHDpakpacHsI TOpT.

17. PannocBs3b.

18. CereBast moaens OSI.

19. Bsaumoneiicteue yposHaerr mojenu OSI. [Tousitie mpotokoina u uHTepdeiica.
20. IIpuxnansoi nporokon HTTP.

21. [Tpuknannoit nporokon FTP.




22. IMpuknagsoit nporoxon SMTP.

23. [Ipuknannoit nporokon POP3.

24. Jlokanmsnsnii (MAC) ampec B KOMITBIOTEPHBIX CETSAX.

25. IP agpec B KOMIIBIOTEPHBIX CETSIX.

26. Knaccuduxauus [P-agpecos.

217. Cucrema nomennbix uMeH DNS. Ionstue nomen. Hasnauenue.
28. Kiaccngukanus 1OMEHOB MEPBOTO YPOBHSL.

29. IMpurnun pa6orsr DNS.

IIK-2 CnocobeH TPOBOAWTH HCCIEHOBAHUS aBTOMATH3HPYEMBIX OOBEKTOB YIpABICHHSA 11 OOOCHOBAaHMS pa3paboTKu
aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABJICHUS TEXHOIOIMYECKUMH IIPOLIECCAMMU.

I. [Tonsatue usmepenusa. VcTUHHOE M JeMCTBUTENBHOE 3HAUEHUs M3MepsieMOil BelnuyuHbl. Pesynbrar nsmepenuil. dopmyna
U3MEPEHHS.

2. Kiraccnduxanus m3MepeHnii (110 XxapaxkTepy 3aBHCHMOCTH H3MEpsieMOi BETMIMHBI OT BPEMEHH).

3. Knaccuduxanus u3mepenuii (o cnocody MOITydeHUs pe3ysbTaToOB U3MEPEHHIN).

4. Knaccuduxanus usmepeHuil (0 yCIOBHSM, ONpPENEISIONIMM TOYHOCTh PE3yJbTaTOB M3MEPEHUIl M 10 TUILy M3MepsieMon
BEJTMYHMHEI).

5. OCHOBHBIE XapaKTEPHCTHKH M3MEPEHHH (METOA WM3MEpPEeHUH, MPUHINI H3MEPEHUH, CPEeACTBO M3MEPEHHH, IOTPEeIIHOCTh
U3MepeHHid).

6. OCHOBHBIE XapaKTEPUCTUKU U3MEPEHUH (IIPaBUIBHOCTD U3MEPEHHMsI, BOCIIPOU3BOJUMOCTh M CXOAMMOCTb U3MEPEHHIA).

7. IorpemHocts. Knaccudukarust morpemHocTeii (1o crmoco0y BBIPaKEHHs TOTPEITHOCTH).

8. IorpemHocts. Knaccudukarus norpemHocTeil (o 3aBECUMOCTH MOTPEHIHOCTH OT 3HAYCHUH U3MepSIeMOH BEIUYUHEL.)

9. IMorpemnocts. Knaccudukanust norpentsoctei (1o xapakTepy MPOSIBICHUS MTOTPEIIHOCTH).

10. CpenctBo m3Mmepennii. Kinaccupukanus cpencts u3MepeHuid (1o GyHKIHOHATEHOMY Ha3HAYEHUIO).

11. CpenctBo m3mepenmid. Kiaccuduxanmust cpenctB HM3MEpeHHH (II0 TOYHOCTH HM3MEpeHHil M 1o crocoby o0paboTku
CUTHAaJIa U3MEPHUTENbHON HH(pOopMaIn).

12. Omnpenenenus Kiacca TOYHOCTH CPENCTBA U3MEPEHUSI.

13. Meroxn m3mepeHuii. OCHOBHBIE METOIBI H3MEPEHUH (METO HETOCPEICTBEHHON OIEHKH).

14. Meron usmepeHuil. OCHOBHBIE METOIBI HM3MEpPEHUI (METOX CpaBHEHHS C MEpoH, HYJIEeBOH METOA U3MEpeHHs U
T depeHIHanbHbIA METOJ] U3MEPEHYS).

15. DJIeKTpOMEXaHWYECKHe  CpelCTBAa  M3MEpeHHMH  (MarHHToNIeKTpmdeckue).OnpeneneHne,  NPHHIMI  JACHCTBHA,
JIOCTOMHCTBA U HEAOCTATKH.

16. DeKTpoMeXaHUYECKHe CpeACTBa U3MepeHui (dIeKTpoMarHuTHble).OnpeneneHye, NPUHLMIN ACHCTBHSA, JOCTOMHCTBA U
HEJOCTATKH.

17. DJeKTpOMEeXaHHYEeCKHe CPENCTBA HM3MEpEeHUi (diekTpoanHamuueckue)OnpeneneHne, MPUHINAT JCHCTBHS, JIOCTOMHCTBA
U HEIOCTATKU.

18. OnekTpoMEeXaHUYeCKHEe CpeNCcTBAa H3MepeHMH (MHIYKIHOHHBIE). OnpeneneHue, NPUHIMN AEHCTBHUS, NOCTOMHCTBA U
HEJIOCTATKH.

19. MocToBBIe cXeMBbl Kak cpencTBa u3Mepenuil. Cxema. IIpunnun gedictBust. JlIOCTOMHCTBA U HEJOCTATKHU.

20. HudpoBsie BOIBTMETPHI (C BpeMsA-UMITYJILCHBIM IpeoOpasoBaHueM).OnpeaeneHue, NPUHLKN JeWCTBHs, JOCTOMHCTBA U
HEJOCTATKH.

21. [udpoBsle BOMbTMETPHI (Clemsmiero ypaBHoBemmBaHuUs). OrmpeneneHue, TPUHIUI IEHCTBUS, JIOCTOMHCTBA U
HEJOCTaTKH.

22. Knaccudukanus npeobpasoBareneil HENEKTPUUECKUX BEIMYMH B JIEKTPUUECKUE BEJIUYHMHBI (IO THITy HpeoOpasyeMoit
BeNTMYUHEL). OnpeseNieHue, IPUHINI IeHCTBHS, JOCTONHCTBA U HETOCTATKH.

23. I'enepatopubie mpeoOpaszoBarenu. Buapl. [IpuHIuMI AeHCTBHS, JOCTOMHCTBA W HEJOCTATKH.

24. [Mapamerpuueckue mpeodpazoBarenu. Buapl. [Ipuniun aedcTBHS, JOCTOMHCTBA U HEJOCTATKH.

[IK-4 CrocobeH TpPOBOAWTH HCCIECIOBAaHMSA aBTOMATH3MPYEMbBIX OOBEKTOB YIPABICHUS IS OOOCHOBaHMS pa3pabOTKH CHCTEMBI
3JIeTPONPHBOJA

1.Cucrema aBTOMaTHYECKOTO YIIPABICHHUS.

2 .MuxkpokoHTpoiiepsl. Kinaccudukarms.

3.0OCHOBBI IPOrpaMMHPOBAHUS MUKPOKOHTPOJLIEPOB.

4.Cpena pazpabotku Arduino IDE.

5. Tunbl qanHbIX 1711 padotel ¢ Arduino Uno.

6.Tums! maHHEIX U1 padoTs! ¢ Arduino Uno.

7.JJUCKpETHBIE U aHAJIOTOBBIE aTINKU. CXeMBI MOJKIIIOUeHs] K MUKPOKOHTPOJLIEPY.
8.YcnoBHBIE ONEpaTOPBI.

9.HcrionHnTeNbHBIE MEXaHU3MBI. CXEMBI ITOKITIOUEHs] K MUKPOKOHTPOJLIEPY.
10.0OnepaTopsl LUKIIOB.

11.ITopTs! BBOga/BeIBOAA. KOMaHaBI /U1 pabOTHI C MOPTaMu BBOJA/BBIBOJA.
12.ApudMeTHIeCKUE U TOTHISCKUE KOMAH/IbI.

13.I'padrueckuit qucTIei.

14.0OcHoBrI pabotsl ¢ Arduino Uno. PaGoTa ¢ MakeTHOM TIIaTOH.
15.IIporpaMMupoBaHHe TUCKPETHBIX BBIXOJOB. YTIPAaBIEHHE CBETOIUOAOM.
16.ITporpaMMupoBaHue TUCKPETHBIX BXOIOB. [loqKITIOueHNE TUCKPETHOTO JaTYHKA.
17.CTpyKTypHas cxeMa MUKpOIIpoLEeccopa.

18.IIporpaMMupOBaHHE aHAJIOTOBBIX BBIXO/O0B.




19.ITIporpaMMupoBaHHe aHAJIOTOBBIX BX0/0B. [loAK/II0ueHE TOTEHIIMOMETPA.
20.IIpunoxkeHue Ui yIpaBieHHUs IIArOBbIM JIBUTaTEIIEM.

21.YupaBneHne MEKpOKOHTpOJIepoM uepe3 Bluetooth.

22 IlporpaMMHpOBaHUE AaIbHOMEDA.

TecToBbIe BOIPOCHI 10 AUCHHUTUIMHE.

OIIK-1 TIpuMeHSTh eCTeCTBEHHOHAYYHBIE W OOIIECHH)XCHEPHBIC 3HAHUS, METOIbl MAaTeMaTHYECKOTO aHaIM3a W MOJCIHPOBAaHUS B
npoQecCHOHANBHON IeSTeTHbHOCTH

1. Uro Takoe HOpMa BPEMEHHU:

a) BpeMs, YCTaHOBJICHHOE pabodyeMy HEOOXOAMMOE Il BBIMONHEHHS KaKOW-THOO Omepalyyd WIH IeNOor0 TEXHOJIOTHYECKOTO
Mpoliecca B HOPMaJIbHBIX MPOU3BOACTBEHHBIX YCIOBHUSAX C HOPMaJIbHOW HHTEHCHBHOCTHIO,

0) ycTaHOBJIEHHOE YHCIIO 31NN B €MHUILY BPEMEHH;

B) 3aTpaThl TPy/la IPU HOPMATBHON HHTEHCUBHOCTH U3MEPSIOT €r0 MPOA0IDKUTEIEHOCTHIO

2. UYro Takoe HOpMa BEIPAOOTKH:

a) YCTaHOBJICHHOE YMCIIO U3ZIETIHA B €TUHHILY BPEMEHH;

0) KOJNMYECTBO BPEMEHH, 3aTpayMBaeMoro pabodynM TpeOyeMoi KBaTHU(pHUKAIMKA TPH HOPMAaJbHOW HWHTEHCHBHOCTH Tpyda H
YCIIOBHSIX HA BBHITIOJHEHHE TEXHOJIOTHYECKOTO TIPOIIecca MK €T0 YacCTH;

B) BpeMsd, YCTaHOBIICHHOE pabodueMy WM Tpymme padodmx Tpedyemoil KBannpuKanuy, HeoOXOIMMOEe IS BBINOJHEHHUS KaKOH-TH00
olepaluy WM LEJNOro  TEXHOJOTMYECKOro Ipolecca B  HOPMANbHBIX IPOM3BOACTBEHHBIX YCJOBUSIX C  HOPMaJbHOM
HWHTCHCHBHOCTBIO.

3. Uro Takoe IPOU3BOACTBEHHBIA LUK

a) MPOMEXYTOK KaJIeHJApHOTO BPEMEHH, OINPEENSIONA AJIUTENIbHOCTh IEPUOJUUECKH TOBTOPSIOMIMXCS POIECCOB
W3TOTOBJICHUS M3/I€JIHsI OT 3aIlyCKa B IIPOU3BOACTBO JI0 IMOJIYYEHHUS TOTOBOTO U3CIHS;

0) KOJWYEeCTBO BpPEMEHH, 3aTpayuBaeMoOro pabodynM TpeOyeMol KBaTU(pHUKAIMKA TPU HOPMAaJbHOW WHTEHCHBHOCTH Tpylna U
YCIIOBHSIX HA BBITIOJTHEHHE TEXHOJIOTHYECKOTO MPOIIECCa WIIH €T0 YaCTH;

B) oOl1ee YMCII0 U3EHiA, TTOANeKAIUX U3TOTOBJICHHUIO [0 HEM3MEHIEMbIM YepPTEkaM.

4. Yro Takoe 00bEeM BBIMTyCKa:

a) YUCIIO W3/CNUH, MMOIUIeKANINX H3TOTOBJICHUIO B YCTAHOBJICHHYIO KaJICHIAPHYIO €IWHUIY BPEMEHHU;

0) of1ee Yrca0 U3eNUH, MOUISKAIINX U3TOTOBICHHIO TI0 HEU3MEHSIEMBIM UepTeKaM;

B) YMCJIO U3JCIUH.

5. Uro Takoe mapTus 3aIrycKa:

a) oOI1ee YMCIIO U3IENHHA, TOAISKAIINX U3TOTOBICHHIO MO0 HEU3MEHIEMBIM YepTekKaM;

0) 4KCII0 IITYK 3aTOTOBOK MJIM KOMIUIEKTOB JI€Tallei, OJHOBPEMEHHO 3aIlyLIEHHBIX B IPOU3BOICTBO;

B) YMCJIO 3arOTOBOK WJIM JIETaJIeH, HEMPEPHIBHO UCIIOIb3yEMbIE B IIPOU3BOJICTBE.

6. UTto Takoe TakT BBITyCKa:

a) MPOMEXYTOK BpEMEHH, Yepe3 KOTOPBIH MEepHOIUYECKH MPOU3BOIUTCS BBIMYCK MAIINH, UX COOPOYHBIX EOUHHUI, AeTajen
WJIM 3arOTOBOK ONPEACICHHOIO HAMMEHOBAHHMS, TUTIOPA3MEPOB M UCTIOJHEHHUS;

0) oOlIIIee YKMCII0 U3IENUH, MOUTSKAIIINX U3TOTOBICHHUIO TI0 HEU3MEHSIEMBIM YepTEKaM;

B) YCTaHOBJICHHOE YMCJIO U3JIETHIA B €IMHHILY BPEMEHH.

7. UYro Takoe eAMHUYHOE ITPOU3BOJICTBO:

a) W3TOTOBJICHUE CAMHUYHBIX HEMOBTOPSIOMIUXCSA SK3EMIUIAPOB MPOAYKIUK HIX C MaJbiM OOBEMOM BBIYyCKa, YTO
aHAJIOTHYHO TMPU3HAKY HE MOBTOPSIEMOCTH TEXHOJIOTHIECKOTO IIMKIIA B TAHHOM MTPOU3BOICTBE;

0) U3roTOBIICHUE JIeTajield, HEIPEPHIBHO UCIIOIb3YEMbIE B TPOU3BOACTBE;

B) YMCJIO U3JICNIUH, MOAJIEKAIUX U3TOTOBJICHHUIO O HEM3MEHSIEMbBIM YePTEIKAM.

OIIK-11 CmocoGeH ImpOBOINTH Hay4HBIE SKCIHEPHMEHTHI C HCIOIB30BAHHEM COBPEMEHHOTO MCCIICOBATENbCKOTO O00OpYIOBaHHSA U
npuOOpPOB, OLIEHUBATH PE3YJIBTATHI HCCIIEI0BAaHUN

8. Uro Takoe cCepuilHOE MPOU3BOACTBO:

a) U3TOTOBJICHHE €JUHUYHBIX HEMOBTOPSAIONIMXCS OSK3EMIUIIPOB MPOAYKIMM WIM C MalbiM OO0BEMOM BBIMyCKa, 4YTO
AHAJIOTUYHO MPU3HAKY HE MOBTOPSIEMOCTH TEXHOJIOTMYECKOro IIMKIa B JAHHOM NPOH3BOJICTBE;

0) mepHogMYecKoe TEXHOJOTMYECKH HENPEPHIBHOE H3TOTOBICHHE HEKOTOPOrO KOJIMYECTBA OJMHAKOBOW MPOIYKIMH B TEUCHHE
HPOJOJKUATENEHOTO IPOMEXKYTKA KaJICHIAPHOTO BPEMEHH;

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

9. YTo Takoe MOTOYHOE MPOU3BOACTBO:

a) XapaKTepU3yeTcs ero HEINPEPHIBHOCTHIO M PAaBHOMEPHOCTHIO,

6) yCTaHOBJIEHHOE YHCIO U3ENUI B SIUHUIY BPEMEHU;

B) H3TOTOBJIEHHME EIMHUYHBIX HEMOBTOPSIOIIMXCSA SK3EMIUIIPOB HPOAYKIMH HIM C MallbIM OOBEMOM BBINYCKa, YTO aHAJIOTHYHO
MPU3HAKY HE MOBTOPSIEMOCTH TEXHOJIOTHYECKOTO IIMKIIAa B TAHHOM ITPOM3BOJICTBE.

10. UTto Takoe HEMOTOYHOE MPOU3BOICTBO:

a) XapaKkTepu3yeTcss HepaBHOMEPHBIM JBIDKEHHEM MNonydabpukara B Ipoliecce U3TOTOBICHUS U3MENNS;

0) XapaKTepHu3yeTcsl €ro HelPEPHIBHOCTHIO M PABHOMEPHOCTHIO;

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

11. Uro takoe ABTOMAT:

a) CaMOCTOSITENBHO JIEUCTBYIOIIEE YCTPOWCTBO MM COBOKYIHOCTb YCTPOICTB, BBINOMHAIONIMX IO 3aJaHHON Iporpamme
0e3 HENOCPEICTBEHHOTO YYacTHs YeJIOBEKa IPOILECCH ITONyYeHHs, NpeoOpa3oBaHUs, IIepefayd W HCIIOIB30BAHUS HSHEPIHH,
MaTepuasoB 1 HH(opMaIm;

6) mocien0BaTeNbHOCTD BEIMOTHAEMBIX aBTOMATOM 3alIpOrpaMMUPOBAHHBIX JEHCTBUI;




B) HENPEPHIBHOE N3TOTOBJIEHHE HEKOTOPOTO KOIMYECTBA MPOAYKLUH B TEUCHHE KOPOTKOTO BPEMEHH.
12. Yro Takoe Paboumii UKI:

a) MOCIIEIOBATEILHOCTD BBITIONHSAEMBIX aBTOMATOM 3aIlpOrpPaMMHPOBAHHBIX JCHCTBUIA,

0) HeTpepBHIBHOE M3TOTOBJIEHUE HEKOTOPOTO KOJIMYECTBA MPOIYKIIMU B TEUEHHE KOPOTKOTO BPEMEHH;
B) XapaKTEPU3yeTCsl €r0 HeMPEPHIBHOCTHIO U PABHOMEPHOCTHIO.

[IK-2 CnocobeH TpPOBOAWTH WCCICIOBAHMS ABTOMATH3HPYEMBIX OOBEKTOB YIpPABIEHHSA U1 OOOCHOBAaHMSA pa3paboTKu
aBTOMATH3HPOBAHHBIX CHUCTEM YIPABICHUS TEXHOIOTHUECKUMH MPOLECCaMH.

13. Urto Takoe ABTOMAaTUYECKHIl MpoOLECC:

a) MOCJICIOBATENBHOCTD BBINOTHAEMBIX aBTOMATOM 3aIIpOrpaMMHPOBAHHBIX AEHCTBUIA;

6) mpouecc, o0OpyIOBaHHE WM MPOHM3BOACTBO, HE Tpelyroliee MPHUCYTCTBUS YENOBEKa B TEUCHHE OIPEIEJICHHOIO MPOMEKYTKa
BPEMEHH [JIs BBINOIHEHHMS PsAia TIOBTOPSIIOIIUXCS pabovnX IUKIIOB;

B) XapaKTepu3yeTcss HePaBHOMEPHBIM JIBIDKEHHEM IOy hadprKaTa B IPOIECcCce H3TOTOBICHHS M3/ISITHL.

14. Uro Takoe OE3TMIOMHBIN PeXUM:

a) CTENEHb ABTOMATH3allMM, NPU KOTOPOHW CTAaHOK, HMPOM3BOJCTBEHHBIH YYacTOK, II€X MM BECh 3aBOJ MOXET paboTaTh
ABTOMATHYECKH B TEUCHUH OIHON IIPOM3BOICTBEHHON CMEHEI (8 1) B OTCYTCTBHE YETIOBEKA;

0) mocIen0BaTeIFHOCTD BEIMOTHAEMBIX aBTOMATOM 3alIPOrpaMMUPOBAHHBIX JICHCTBHI;

B) CaMOCTOSITENIbHO JEHCTBYIOIIEe YCTPOMCTBO MM COBOKYIHOCTb YCTPOMCTB, BBINONHSIOMIMX 10 3aJaHHOW mporpamme 06e3
HEMOCPEACTBEHHOTO y4YacTHsl 4EJIOBEKa IPOLECCHl MONyYEHHs, IPeoOpa3oBaHmsl, Nepefadudl U MCHOIb30BaHUS SHEPIUH, MaTEpUalIoB
" HHpOpMALNHL.

15. ABTOMaTH3anus IPOU3BOJACTBA TO3BOJISICT IKOHOMUYHO HCIIOIB30BATh!

a) TPy, MaTepuasl, SHEPIHUIO;

0) CBIpBE, TPYIOEMKOCTE;

B) CKOPOCTb TIPOU3BOJICTBA.

16. UTo Mo3BONAET COKPATUTh aBTOMATHU3ALMS MPOSKTUPOBAHMUS:

a) OIMCaHHe TPOU3BOACTBEHHOIO IpPOLECCa;

0) HamMcaHWe YepTexkel, cxeM, rpapuKOB, OMICAHUS;

B) CO3JIaHUE YepTexeil.

17. Yto Ha3pIBaeTCsl, MApPIIPyTOM:

a) COYETaHUS TEXHOJIOTMIECKUX OIepaniii, KOTOPHI 0OecrieunBacT MoydeHHe Ka4eCTBEHHON MPOAYKIINY;

0) ynopsimoueHHast OCIIeIOBAaTENbHOCTh KaUeCTBEHHBIX IIPE00pa30BaHMi IPEIMETOB TPy A B IPOAYKT TPYa;

B) OJJIEMEHTbl TEXHOJIOTHYECKOTO M TPOM3BOACTBEHHOIO IIPOLIECCOB MOTYT BBINONHATBCS BO BPEMEHHU IOCIENOBATEIBHO,
HapaJuIeNbHO WX MapajiebHO-0CIE]0BATENBHO.

18. Uro BXOAUT B KOMIUIEKT IIPOEKTHON JAOKYMEHTAlLlUH:

a) TEeXHUYECKOE 3a/laHMe, OMHCAaHHe MPOoIlecca, YePTExKy;

0) TOJNBKO YEPTEXKH;

B) TEXHHYIECKOE 3aJ[aHUe, ONMCaHNe Mporiecca.

19. YV aBromMaTHUecku paboTaromel MalIMHBI KaKUe CYIIECTBYIOT XOJBI:
a) pabouuii U X0IOCTON XOI;

0) TONBKO pabouunii X0,

B) HET.

ITK-4 CnocobeH TpPOBOAMTH HCCICIOBAHUS ABTOMATH3HPYEMBIX OOBEKTOB YIMpPAaBICHHSA Ui OOOCHOBAaHUS pPa3pabOTKH CHUCTEMBI

3NIETPONPHUBOIA
20. Uro BXOAUT B TEXHUYECKYIO JOKYMEHTALMIO:
a) KOMIUIEKCHYI0O MPOEKTHYI0 IOKYMEHTAallUI0, B KOTOPOH [aHbl OCHOBHBIE pELIEHHs MO aBTOMATU3allMU ITaHHOTO

HPOM3BOJCTBEHHOIO OOBEKTAa, CMETHAs CTOMMOCTb, a TaKXKe TEXHHUKO-)KOHOMHUYECKHE IOKa3aTelM, IOIydaeMble B pPE3yJbTare
BHEJIPEHUS 3TUX PELICHUH;

6) TexHHUECKOE 3a/laHKe, OMICAHHE MPOIIeCcca, YePTEXKY;

B) TEXHUYECKOE 3aJ[aHU€, ONHCaHUe MpoLecca.

21. UYro BXOOWUT B (DYHKIIMH UYEIIOBEKA:

a) KOHTPOJb 33 KaYeCTBOM BBIITyCKAeMOW MPOAYKIINY;

0) KOHTpPONb 3a PabOTOM MaIIMHBI, YCTpaHEHHE OTKJIOHEHUI OT 3aJaHHOrO mporecca (MoJHaNaaKa), HalaJKka aBTOMAaTU3UPOBAHHON
MalluHbl Ha 00pabOTKy Jpyroro U3/eius;

B) PEryJHpOBaHNE padodeii MAIIIHEL.

22. Uro takoe paboumii Xox:

a) 4acTh MPOIECCA BBIMONHACTCS aBTOMATUYECKH, a ApYyras 4acTh TpeOyeT MPUCYTCTBHs ONEpaTopa;

0) OIHOKpaTHOE TEXHOJIOTHYECKH HENPEPHIBHOE BO3ACHCTBIE, (hopMupyromiee TpeOyeMble TTapaMeTphl JaHHOH JIeTally;

B) IIOCJICIOBATEIBHOCTD BBITIOJIHAEMBIX aBTOMATOM 3alIPOrPaMMHUPOBaHHBIX JIEHCTBHUI.

23. Uro Takoe yCTaHOB:

a) Iporecc NpHAaHus TPeOyeMOoro TONOXKEHHS W TIpH  HEOOXOAMMOCTH 3aKpEIUICHHMs 3aroTOBKH  (IETaiu) B
TPUCTIOCOOJICHUH WITH Ha OCHOBHOM 000Dy IOBaHHH;

6) mpomecc, obopynoBaHHME WM IPOU3BOACTBO, HE TpeOyrollee HPUCYTCTBHS UENOBEKa B TEUCHHE OIPEACICHHOTO MPOMEXKYTKa
BPEMEHHU JJIs BBIMOTHEHHMS PAAia TIOBTOPSIIOIUXCS pabovnX IIUKIIOB;

B) ITOCJICIOBATEIIBHOCTD BHIIOJHAEMBIX aBTOMATOM 3alIPOrPAMMHUPOBAaHHBIX JCHCTBHUI.

24. UTto Takoe TEXHOJIOTHYECKas ONepalus:

a) mporecc MNpuaaHus TpeOyeMoro TMOJOKEHUsT W MpU HEOOXOJUMOCTH 3aKpeIlUIeHUs] 3aroTOBKM  (AeTanu) B




HPUCTIOCOOJICHUH UITH HA OCHOBHOM 000Dy IOBaHHUY;

0) opraHm3anMOHHO 00OCOOJICHHAs YacTh MapLIPyTa CO BCEMH COITYTCTBYIOIIMMH € BCIIOMOTaTEILHBIMH 3JIEMEHTaMM Ipolecca,
peanu3yemas Ha OIpeAeICHHOM TEXHOJIOTHIECKOM 000pyJOBAHHH C Y9aCTHEM HITH 0€3 yJacTHs JIFONeH;

B) 4acTh MPOIECCa BHIMOIHACTCA aBTOMAaTHIECKH, a APyras 4acTh TpedyeT MPUCYTCTBUS OlepaTopa.

B pamxax ocBoeHus IUCLMIUIMHBI «BBelneHue B HallpaBl€HUE» MCIIOJIb3YIOTCS CIEAYIOIIME KPUTEPUM OLIEHUBAHUS 3HAHUU
CTYACHTOB IO OLIEHOYHBIM CPEICTBAM:

CTyZIeHT B pe3yNbTaTe BEIIOTHEHHS U CIA9N OIIEHOYHOTO CPEICTBA MOXKET MOTYYUTh CIICTYIONIHE OIEHKH.

OTin4HO

[TormHOCTBIO U IIPaBHIIEHO BBITIOTHEHO, M O(OPMIICHO 33/1aHHE.

IIpu oTuére cTymeHT man nonHbIe U paBIIbHBIE 0TBETH HA 90-100% 3amaBaeMbIX BOIIPOCOB MO TeMe padoTHI.

Xopouio

ITorHOCTBIO ¥ ¢ HEOONIBIIMMH HETOYHOCTSIMH BBITIOJIHEHO W 0(OPMIICHO 331aHHE.

ITpu oTuére CTymEeHT mam He MONHBIE M ¢ HEOONBIIMMH ONIMOKAMH OTBETHI Ha BCE 3a/laBaeMBIe BOIIPOCHI IO TeMe PaOOTHI MM HOJS
IIPaBUIBHBIX OTBETOB cocTaBuia 70 — 89%.

Y 10BIE€TBOPUTEIBHO

He noiHOCTBIO 1 ¢ ommMOKaMu BEITIOIHEHO U 0hOPMIICHO 3a/laHueE.

IIpn oruére CTynmeHT Ian He MOJHBIE OTBETHI W HE Ha BCE 3alaBaeMble BONPOCHI MO TeMe paboTsl. J[o7s MpaBHIBHBIX OTBETOB
coctaBuna 50 — 69%.

HeynosieTBopuTensHO

CryzieHT He BBINOIHUI 3a1aHue. J[oyis IpaBUIIbHBIX OTBETOB cocTaBUiIa MeHee 50%.

OL[CHI/IBaHl/Ie KOMITIETCHITU I pr U3y4€HUHN JUCHHUITIIUHBL ((BBe,EleHl/le B HaIrrpaBJICHUEC)»

Hcxons u3 100-6amnpHOM (TISITHOAIUTEHON) CHCTEMBI OLICHHBAHWSI CHCTEMBI OIIEHKH YCIIEBAEMOCTH CTYIEHTOB, B XOJIE€ OCBOCHHS
M3y4aeMOH JUCHHUIUIMHBI CTYIEHT MOJIy4YaeT UTOTOBYIO OIIEHKY, IO KOTOPOH OLICHUBAETCSl YPOBEHb OCBOCHUS KOMIIETEHIINH.

90-100 6anyioB (OTIUYHO) MOBBIIIICHHBIN YPOBEHb

CTyneHT JeMOHCTPHpYeT C(OPMHPOBAHHOCTh KOMIIETCHIMH Ha IMOBBIIICHHOM YpPOBHE, OOHAapy»XHBaeT BCECTOPOHHEE,
cUCTeMaTHYeckoe M TIy0OKoe 3HaHWe Y4eOHOro MaTepuaia, YCBOMJ OCHOBHYIO JUTEpPATypy U 3HAKOM C JIOTIONHUTEIBHOM
JUTEpaTypod, PEKOMEHIOBAHHOW MPOrpaMMOM, yMeeT CBOOOAHO BBINOJIHATH MPAKTUYECKUE 3aJaHUsl, MPEdyCMOTPEHHbIE
pOrpaMMoi, CBOOOJHO OIEPHPYET NPHOOPETCHHBIMU 3HAHMSAMH, YMCHHSAMH ¥ HaBBIKAMH, HPUMEHSICT HX B CHUTyalHUsaxX
MOBBIIIEHHOHN CJI0KHOCTH.

76-89 6annos (xopo1iro) 6a30BbIH YPOBEHb

CTyIeHT IeMOHCTPHPYeT C(OPMHUPOBAHHOCTH NUCIHUIUIMHAPHON KOMIIETEHIHWII Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHUS, YMEHHS U
HaBBIKM OCBOCHBI, HO JIONMYCKAIOTCSI HE3HAYUTENbHBIC OIMUOKH, HETOYHOCTH, 3aTPYJHCHHS TPH aHATUTHYCCKHX OIEpaIHsIX,
MepeHoce 3HAHW, YMEHUI 1 HABBIKOB Ha HOBbIE, HECTAHAPTHBIE CUTYAIHH.

61-75 6annoB (y10BIETBOPUTENHLHO) IIOPOTOBBI YPOBEHD

CTyIeHT IeMOHCTpPHpYeT C(OPMHPOBAHHOCTE KOMIICTCHIMII Ha IOPOTOBOM YpPOBHE: B XOJ€ KOHTPOJNBHBIX MEpPONPHUATHI
JIOITYCKAIOTCSl 3HAYMTENHHBIE OIMMOKH, MPOSBISETCS OTCYTCTBHE OTHENBHBIX 3HAHWW, YMEHHIA, HABBIKOB IO KOMIICTEHIIHSIM,
CTYICHT MCIBITHIBAET 3HAUYMTENIbHBIE 3aTPYJHEHUS MPH ONEPUPOBAHMM 3HAHHWSAMHU, YMEHUSMH W HaBBIKAMHM NPH WX IepeHoce Ha
HOBBIE CUTYyalluU

0-60 6asToB (HEyIOBIETBOPUTEIHHO) YPOBEHh OCBOCHUS KOMIIETECHIIMN HIXKE TTIOPOTOBOTO

Kommnerenmuu ve chopmupoansl. [IposBiseTcs HeZOCTAaTOYHOCTS 3HAHUH, YMEHHH, HABBIKOB.

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA,
IMPAKTUKHW)

6.1. Pexomenayemas iureparypa

ABTOpBI, COCTaBUTENIN 3arnaBue M3narensctBoO, DNEeKTPOHHBIHN azpec
JI.1 | Cunaes, OCHOBBI TEXHUYECKHUX U3MEPEHUH [ DNeKTpOHHBINA Bomxckuit, 2016 http://library.volpi.ru
A.A.,Cunaesa, E.1O. pecypc] : MeTogudIecKue yKa3aHus -
http://library.volpi.ru
JI.2 | Cunaes, A. A. HudpopManmoHHble TEXHOIOTHH. BhINonHeHHEe Bomxckuit, 2016 http://lib.volpi.ru

CEeMeCTPOBOH (KOHTPOILHOM) paboTHI
[OnexTpoHHSBIH pecypc]: METOANYECKHE YKa3aHHs
- http://lib.volpi.ru

JI.3 | Cunaes, A.A., OCHOBBI TEXHHYECKHX U3MEPEHH. BoimonHeHne Bomxckuit, 2016 http://library.volpi.ru
Cunaesa, E.10. CEeMeCTPOBOH (KOHTPOIBHOM) paboTHI
[OnexTpoHHSBIH pecypc] : METOIUYECKHE YKa3aHUSI
- http://library.volpi.ru

JI.4 | CaBuun, A. B. BBezieHHe B HaMpaBJIeHHE: BHIMOJHEHUE Bomxckuii: BITM | http:/lib.volpi.ru
CEeMEeCTPOBOH (KOHTPOIBHOMN) pabOThI (pwmmmar)

[OnexTpoHHSBIH pecypc]: METOANYECKHE YKa3aHHs BonrI' TV, 2016
- http://lib.volpi.ru




ABTOpBI, COCTaBUTEIH 3arnaBue M3narensctBoO, DJEeKTPOHHEBIH agpec
JI.5 | CaBumn, A. B. Beenenue B Hanpasnenue. JlabopaTopHsIit Bomxckmii: BITM | http://lib.volpi.ru
MPAaKTUKYM [ DNEeKTPOHHBIN pecypc]: (bunman)
MeToanveckue ykazanus - http://lib.volpi.ru BonrI TY, 2016
JI.6 | PeiOuna, I'. B. OCHOBBI IOCTPOCHUSI HHTEIUIEKTYAJIBHBIX CHCTEM M.: ®unHaHCH 1 https://e.lanbook.com/bo
[OnexTponHSI pecypc]: yaebHOE mocodue - craructuka, 2010 | 0k/28363
https://e.lanbook.com/book/28363
JI.7 | Cunaes, A. A. KoMmbroTepHbie TEXHOJIOTHH H Bousnrorpa: http://lib.volpi.ru
TEJIEKOMMYHHKAIUH [ DIEeKTPOHHBIN pecypc]: BonrI' TV, 2017
y4e0HO-MEeTOIIYecKoe IT0Co0He -
http://lib.volpi.ru
JI.8 |Cunaes, A. A., OCHOBBI TEXHHYECKUX M3MEpeHui [DnekTponusli | Bomkckwit, 2018 http://lib.volpi.ru
Cunaesa, E. 10. pecypc]: yaedbHoe nocobue - http://lib.volpi.ru
JI.9 |[Cunaes, A. A., [TpoekTrpoBaHKE BCTPAMBAEMBIX CHCTEM HA ,2021 http://lib.volpi.ru
Cunaesa, E. 10. mwiatgopme Arduino [DnekTpoHHBIH pecypce]:
Epemuna, E. JI. yaebHoe nocobue - http://lib.volpi.ru
JI.10 | JIenckwuii, M. C. ABTOMATH3AIMs TEXHOJIOTHUECKUX IPOIIECCOB Mocksa : PTY https://e.lanbook.com/bo
[DnexTponHbIH pecypc]: yaeOHOe TTocodue - MUPDA, 2019 ok/171503
https://e.lanbook.com/book/171503
JIL11 ABTOMaTH3AIHS TEXHOJIOTHYECKHX MPOIECCOB U Bomnorna : Uadpa- | https://e.lanbook.com/bo
MIPOU3BOACTB [ DNEKTPOHHBIN pecypc]: yueOHoe Wmxenepust, 2019 | 0k/124603
noco6wue - https://e.lanbook.com/book/124603
JI.12 | Cunaes, A. A. Pemenne npukIaaHbIX 3a1a4 CPECTBAMU Bomxckuit, 2022 http://lib.volpi.ru
MSExcel [OneKkTpoHHBIH pecypc]: METOIUIeCKue
ykazanus - http:/lib.volpi.ru
6.2. Ilepevyenn pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHHKAIIMOHHOM ceTH "UHTepHeT"
31 | Dnexrponnas 6ubiaunorexa BIIU (punuan) Boarl TY: http://library.volpi.ru/csp/library/StartPage.csp
92 | DnexTpoHHO-OMbMMOTEYHast cuctema Bonr[ TV http://library.vstu.ru
93 | DnekTpoHHO-OMOIMOTEYHAst cucteMa «Jlanb» www.e.lanbook.com
34 | DnexrponHo-Oubmnoreunas cuctema "BOOK.RU": https://www.book.ru/
6.3 Ilepeuenb NporpaMMHOro odecrnev4eHust
6.3.1.1 | [IporpaMmHOe obecriedeHne IS TPOBEAEHHS Tab0paTOPHEIX padoT:
6.3.1.2 | MS Windows 7 ITonmucka Microsoft Imagine Premium
6.3.1.3 | ID df8605¢9-c758-42d6-a856-ae0ba9714cc4
6.3.1.4 | Cyonunenzuonnsiii goropop Ne Tr000150654 ot 07.07.2017r. (moxnucka Ha 2017-2018rr)
6.3.1.5 | Cy6nuuensuonnsiii qoropop Ne KMC-193-2016 ot 25.04.2016r. (moanucka xHa 2016-2017rr)
6.3.1.6 | Cy6muuensuonnsiii qoropop Ne KMC-108-2015 ot 07.04.2015r. (moanucka Ha 2015-2016rT)
6.3.1.7 | Cy6munensunonnsiii qoropop Ne  KHMC-099-2014 ot 08.04.2014r. (moxmucka na 2014-20151T)
6.3.1.8 | Cybomunen3uonnstii gorosop Ne Tr018575 or 01.04.2013r. (moxmucka Ha 2013-20141T)e3KeroIHOE TPOICHHE;
6.3.1.9 | MS Windows XP ITognucka Microsoft Imagine Premium
6.3.1.1 [ ID df8605e9-c758-42d6-a856-ac0ba9714cc4
0
6.3.1.1 | Cybonunensuonnsiit qoropop Ne Tr000150654 ot 07.07.2017r. (mognucka Ha 2017-2018rr)
1
6.3.1.1 | Cyomunensuonnsiit qorosop Ne KMC-193-2016 ot 25.04.2016r. (moxnucka za 2016-20171T)
2
6.3.1.1 | Cyomunensuonnsiit qorosop Ne KMC-108-2015 ot 07.04.2015r. (moamucka Ha 2015-20161T)
3
6.3.1.1 | Cy6muuensuonnsiii qoropop Ne  KHMC-099-2014 ot 08.04.2014r. (moxmucka na 2014-20151T)
4
6.3.1.1 | Cy6muuensuonnsiii gorosop Ne Tr018575 ot 01.04.2013r. (moamucka ra 2013-20141T) exeronHoe mpojicHue
5
6.3.1.1 | MS Office 2007 JIuuensus Ne44780109 ot 10.11.2008 (6eccpounas);
6
6.3.1.1 | MS Office 2003 JIunensus Ne41449069 ot 25.04.2007 (6Geccpounas)
7
6.3.1.1 | Keil uVision 4 (cBo6oanoe ITO https://www.keil.com/download/license/).

6.4 Ilepeuenb MHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM M 3JIEKTPOHHBIX 0uOHoTeuHbIX cucTeM (DBC)




6.3.2.1 | MaopMaIimoHHO-TIONCKOBAs cUCTeMa (heepaIbHOrO roCcy1apCTBEHHOTO yupexaeHus «DenepanbHblil HHCTUTYT
MIPOMBILIICHHOH coOcTBeHHOCTH (OeciutaTHbIi goctym): http://wwwl.fips.ru

6.3.2.2 | Hayunas snextponHas 6ubnuoteka eLIBRARY: https://elibrary.ru/defaultx.asp

6.3.2.3 | UadopMaIiioHHO-TTONCKOBAst CUCTEMA MaTeHTOoB: https://patents.google.com/

6.3.2.4 | DnextporHo-6nbOMMoTedHas cuctema "Jlanp": http://www.e.lanbook.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIIMHBI (MOYJIA,
INPAKTUKH) /OOPYJTOBAHUE

7.1 | BIIN (¢punuan) BonrI TY pacnonaraer MarepuanbHO-TEXHUUYECKOH 6a30i, COOTBETCTBYIOLIEH AEHCTBYIOLIUM
IIPOTHBOIOXKAPHBIM MpaBHIIaM U HOpMaM 1 00eCIIeunBatoLIeii MPOBEICHNE BCEX BUIOB YI€OHOM JEsITEIBHOCTH,
IIPEyCMOTPEHHBIX YIEOHBIM IIJIAHOM T10 AUCIUIUTHHE.

7.2

7.3 | YueOHble ay JUTOPUH JUIs TPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUIIA, 1a00paTOPHBIX padoT, IPYIIIOBBIX U
HMHIUBHIYaIBHBIX KOHCYIBTAINH, TEKYIIEro KOHTPOJIS M IPOMEXYTOYHOH aTTeCTallnH YKOMITJICKTOBAHBI yUeOHOM
MeOenbio (yueOHas T0cKa, ToCaJ0THbIE MecTa 10 KOIHYECTBY 00yJaromuxcs, pabouee MeCTO pernogaBaTesns) u
TEXHUYECKUMU CPEJICTBAMHU O0YUCHUSI, CITy>KAIMMU JUIS IIpeICTaBlIeHHs yueOHON nH(opManny OOIbLION ayJUTOPHH.

7.4

7.5 | [Ipu mpoBeneHUH 3aHATHH JICKIIMOHHOTO THIIA UCTIONB3YETCs JEMOHCTPAIIOHHOE 000pYI0BaHHE H yIeOHO-HATTISTHEIE
nocobus, obecrneynBaronie TeMaTHUECKUE UILTIOCTPALUHK 110 TeMaM pabodeil mporpaMMBbl TUCHUIIIHHBL

7.6

7.7 | MatepranbpHO-TeXHHUECKOE 0OECIIeUeHNe BKIIIOYAET B ce0s 1ab0paToOpHH, OCHAIICHHBIE Ta00paTOPHBIM 000pyJOBAaHUEM:

7.8

7.9 1) Jlabopatopust A-26

7.10 | TeneBuzop LCD, 1 cepBep, 9 koMIboTepOB.

7.11|2) Jlaboparopus A-29

7.12 | Ilnazmennas nanens 421G, 1 cepsep, 10 koMIbIOTEpOB.

7.13 | 3) JIaboparopus A-16

7.14 | IIna3zmenHas naHens, 1 cepsep, 10 KOMIBIOTEPOB.

7.15|4) JJabopatopus A-03

7.16 | Ocummnorpad nugposoit DS 1052 S

7.17 | ITpu0op 3aeKTPOU3MEPUTETBHBIN — 2 1T

7.18 | CTenapl IO MPOBEAECHUIO JIAOOPATOPHBIX Pa0OT MO AUCLUILTHUHE.

7.19 | PaGoumne cTaHIMH — 2IIT.

7.20

7.21 | [TomenieHus A7 cCaMOCTOATENBHOH paboTs! o0ydaromuxcs: Meroandeckuit kabuaeT kadenpst BAD A-25, unransHbIH
3aJ1 OMOIHOTEKH, BRIYUCIUTENBHBIN eHTp BITH.

7.22 | TlomemeHus A5l CaMOCTOSTENNFHON paboThl 00yUYaIONIMXCsl OCHAIICHBI KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO
noAKiIIoYeHus K cet "MHTepHeT" 1 obecneueHreM I0CTyIa B 9JIEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTENbHYIO CPEay
OpraHM3alH.

7.23

7.24 | Onextponno-6ubnuorednas cucrema BITU (¢punuan) Boarl TY obGecnieurnBaeT BO3MOKHOCTB TOCTYIA 00Y4YaIOIIErocs U3
J1000# TOYKH, B KOTOPOH UMEETCsI OCTYI K NH(OPMaMOHHO-TeIIEKOMMYHHUKAIMOHHOM cetn "MHTepHeT", Kak Ha
tepputopun BITU (punman) BonrI TV, Tak u BHe ero.

8. METOAUYECKHUE YKAZAHUA JJIAA OBYYAIOIINXCA 11O OCBOEHUTIO JUCHUIIJIMHBI (MOAYJIA,
IMTPAKTUKHW)

OCHOBHBIMU BHUIaMHU 3aHATUH TI0 JUCHUTIUINHE ABJISAIOTCA ayJUTOPHBIC 3aHATUA: JICKIUU, IIPAKTUICCKUC 3aHATUA U na60paT0pHme
3aHATHSA, @ TAKXKE CaMOCTOATCIIbHAA pa60Ta CTyACHTA.

Jlexnuu

KoHcnekTnpoBaHue JISKIIUH peKOMEHIYETCsl BECTH B CHIEIIUAILHO OTBEACHHOM I 3TOTO TETPajau, KasKIblil JINCT KOTOPOH JIOJIKEH
MUMETbH 1oNA (4-5 ¢M) JUTS TOTIOTHUTEIBHBIX 3aIHCEH.

B koHCIEKTEe peKOMEHIYeTCsl 3aIChIBATh TEMY U ITaH JICKIUH, PEeKOMEHIYyEMYI0 TUTepaTypy K TeMe. 3alUCH Pa3AeNoB JIEKIHN
JIOJDKHBI IMETh 3ar0JI0BKH, TOJ[3ar0JIOBKH, KpacHbIe CTPpOKH. Ha3BaHHbIE B JIEKIIMH CCBUIKM Ha IIEPBOMCTOYHUKH HAJI0 TIOMETUTH Ha
TIOJISIX, YTOOBI IPH CaMOCTOSTEIBHON paboTe HAWTH U HCIIOB30BaTh UX.

B KOHCIIEKTE JOCTOBHO PEKOMEH/IYETCS 3aIUCHIBATh TOIBKO ONPEACIICHNS OHATHH, KaTeTOpHii U T.II. FIHOE N3I0KEHHOE JISKTOPOM
JIOJDKHO OBITh 3aIIMCaHO CBOMMHU CJIOBaMU. PexomeH ryeTcst BbIpaboTaTh U NCIIONB30BaTh JOITyCTHMbIE COKpALlEHUs Hanboiee
pacnpocTpaHEHHBIX TEPMUHOB ¥ HOHATHI.




B KOHCHEKT peKkoMeHIyeTcsl 3aHOCUTh BCE, UTO MIPENOAaBaTeNb MUIIET Ha JOCKe, a TAKKe PeKOMEHIyeMble (DOPMYIIBI, CXEMEI,
TaOIMIBI, TUATPAMMBI U T. 1.

PekoMenyeTcst I3y4UTh M 0TPabOTaTh MPOCITyIIaHHBIC JEKIINH 0e3 IIPOMEIJICHIS — 3TO 3HAYUTEIFHO COKOHOMHUT BpeMs 1
CIOCOOCTBYET Iy4IIeMy YCBOCHHIO MaTepHaa.

JlabopatopHbie pabOThI

JlabopaTopHBIe 3aHATHS IPEeAHA3HAYECHBI JUTA 3aKPEIUICHUS 3HAHUH, OTyYCHHBIX 00YUYaIOMIUMICS IIPH OCBOCHUH TEOPETUUECKOTO
Marepuana. B xoze npoBeneHns 1a60paTopHOi pabOThI NCTIONB3YIOTCS METOIMYECKHE YKAa3aHHUS 110 IUCIUILIHHE.

IIpakTHueckue 3aHATHA

[pakTHyeckue 3aHATHS TOCTPOCHBI CIESTYIOMMM 00pa3oM: st KaXKIO0ro pa3zerna (TeMBI) PacCMaTPUBAIOTCS IIPHUMEPHI PEIICHUS
3a/1a4 U BBIIOJIHEHUS 3aJJaHUH, a 3aTeM IIPEOCTABIIIOTCS. KOMIUIEKTHI 3a1a4 U 3aJjaHUH JUIsl CaMOCTOSITEIbHOTIO pelieHus. B ciryuae
HEMPaBIIIBHOTO PELIeHHsI 00yJaronieMycsl IpeAIaraeTcs IOBTOPUTh COOTBETCTBYIOMINIT pa3en TEOPEeTUUECKOH JacTH, OCIe YeTo
BEPHYTHCS K PEILICHUIO KOMIUIEKTA 3a/1a4 U 3a/1aHuil.

BeimorHeHne n 3amyTa MpakTHYecKod paboTHI IIpe/ronaraeT HHTePaKTHBHEIN 00MeH HH(popMaImei ¢ mpenoxasatenem. Jis
YCIICIITHOTO BHINTOJITHEHHS IIPAKTHIECKUX PabOT PEKOMEHIyeTCs 3apaHee 03HAKOMUTECS C LIENBI0 U COIEPKAHUEM ITPAKTHIECKOH
paboThl, HOBTOPUTH TEOPETUUECKUI MaTepuall, IMETh KOHCIIEKT JIEKITHOHHOTO 3aHSATHS [0 COOTBETCTBYIOIIEH TeMe.

CamocrosrensHas padbora

Oco0oe MecTo cpeii BUIOB CAMOCTOSTENBHOM PadOThI 3aHUMAeT paboTa C JINTEPATYPOid, JTEKTPOHHO-OHOIMOTEYHBIMHI PECYPCAMH
1 WH(OPMAIIMOHHO-CIIPABOYHBIMI CUCTEMaMH, SIBJISIOIINECS OCHOBHBIMU METOJJAMH CaMOCTOSITEIIPHOTO OBJIAJICHUST 3HAHHUSMHU.

CaMOKOHTPOJIb

CaMOKOHTPOIb 3HAHUMH, TOJIYYEHHBIX YYaIIMMUCS IPU H3yUCHUH Pa3/eioB (OCBOCHHE TEOPETHUECKOT0 MaTepraia, BEIIIOIHEHNE
MPaKTHYECKUX 3a1aHUIT) PEKOMEHIYETCs OCYILIECTBISTH C MOMOIIBIO OIIEHOUHBIX CpelCcTB «KOoHTpombHbIe BOIPOCHD U «TecToBbIE
BOIPOCHI», IIPEACTABICHHBIX B DOH/IE OLIEHOUHBIX CpecTB. JJaHHbIE pecypchl MO3BONISIOT 00YYAIOMIEMYCsl CAMOCTOSTEIEHO
OLIEHUTb CTENICHb YCBOEHUS MaTepuaIa.

Mertoandeckre peKOMEHIAIMH 10 00YUYEHHIO JIUI] C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 310POBbSI 1 HHBAJIHJIOB:

B cooTBeTcTBHY ¢ METOAMYECKUMU peKkoMeHmavsiMu MunoopHayku PO (ytB. 8 ampens 2014 r. N AK-44/058H) B Kypce
MPEATNoaraeTcs UCTOIb30BaTh COLMATLHO-aKTUBHBIE H Pe(ICKCUBHBIE METOIbI O0YUEHUS, TEXHOIOTHH COLUOKYJIBTYPHOR
peabIINTALNY C LIENBI0 OKA3aHHS IIOMOIIH B YCTAHOBJICHUH MTOJHOLCHHBIX MEXIMYHOCTHBIX OTHOIICHHH C APYTUMHU CTYJCHTAMH,
CO3aHUH KOM(pOPTHOTO IICHXOJIOTHYECKOT0 KJIMMaTa B cTyAeHuecKoi rpymre. [Tonbop n pa3paboTka y4eOHBIX MaTepHaioB
MIPOU3BOASTCS, IO MEpe HEOOXOIUMOCTH, C YUETOM IIPEOCTABIICHUS MaTepraa B pa3IuuHbIX GopMax: ayauaabHOM, BU3yalbHOM,
C HCIIOJIb30BAaHHUEM CIICIHATBHBIX TEXHUYECKHUX CPEACTB U HH(POPMALIMOHHBIX CHCTEM.

OcBoeHMe TUCHUILTHHEL JuIiaMu ¢ OB3 ocymecTBIIseTCsl ¢ HCIOIB30BaHHEM CPEICTB 00YYCHHMS OOIIEro U CIEIHaIbHOTO
Ha3Ha4eHNA (TIePCOHATBHOTO U KOJUIEKTHBHOTO HCTIONB30BaHMU). MaTepHnalbHO-TEXHHIECKoe 00ecTIedeHHe ITPeayCMaTPIBAET
npucniocobIeHne ayauTopuil k Hykmam nun ¢ OB3.

dopma MpoBeICHNs aTTECTALUH JJIsl CTYACHTOB-HHBAJIU/IOB YCTAHABIUBACTCS C YYETOM MHANBHIYATBHBIX IICHXO()U3UUSCKUX
ocobennocreit. Jlns crynento ¢ OB3 npemxycmarpuBaeTcst JOCTyHAs (hopMa MPeOCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, a
UMEHHO:

. B NIEYaTHOM WJIM DJIEKTPOHHOH (opme (ISl JMIl C HAPYIIEHUSAMHU OMOPHO-ABUTATENbHOIO anmnapara);

. B [1€YaTHOH (popMe MM SIEKTPOHHON (pOpME C YBENUUCHHBIM IIPU(TOM M KOHTPACTHOCTBIO (JUISL JIMI C HAPYLICHUAMHU
CITyXa, pedd, 3peHHs);

® METOAOM YTEHUSA ACCUCTCHTOM 3aJJaHUuA BCIYX (HJ’IH JIv1 ¢ HApYHIECHUSAMUN 3peH1/1;1).

CTyaeHTaM ¢ MHBAIUIHOCTBIO YBEIIMYMBACTCS BPEMsl Ha MOJTOTOBKY OTBETOB HA KOHTPOJIBHBIC BOIPOCHI. J{JIs TAaKMX CTYICHTOB
MpeaycMaTprBaeTcs TOCTyImHas opMma MpenocTaBlieHHs OTBETOB Ha 3aJ[aHUsl, @ UMCHHO:

. MMUCHbMEHHO Ha Oymare Wiy HaOOpOM OTBETOB Ha KOMITbIOTEpe (IUISl JIMIl C HAPYIICHUSIMH CIyXa, Pedn);

. BBIOOPOM OTBETAa M3 BO3MOXKHBIX BAPUAHTOB C HCIIOIB30BAHUEM YCIYT aCCHCTEHTa (IS JIHI C HAPYIICHUSIMU OIOPHO-
JIBUTATEIILHOTO alapara);

YCTHO (17151 JIUIT ¢ HAPYIISHUSIMH 3PEHUS, OTIOPHO-IBUTATENILHOTO arnmapara).




