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KommnekT KOHTpONBHO-OIEHOYHBIX CpeACTB paspaboran Ha ocHoBe DenepanbHOrO rocy-
JapCTBEHHOr0 00pa3oBaTe/IbHOTO CTaHAapTa CPeaHero MpodeccHOHaIBHOI0 00pa30BaHMs MO CHEIH-
anbHOocTH 09.02.01 KoMneroTepHbIe CHCTEMBI H KOMILIEKCE], yTBepikaeHHoro [Tpukazom Munmpocee-
menus Poceun ot 25.05.2022 r. Ne 362, ykpynuénno# rpynnsl noarotosks 09.00.00 Madopmaruka u

BBIYHCIIHTEIbHAA TCXHHKaA

Opranusanus pazpaboruuk: OI'AOY BO «Ypansckuil (enepaibHblii YHUBEPCHTET HMEHH IIEPBO-
ro Ilpesunenta Poccuu b.H. Ensriunay
HuxHeTarunbCkuii TEXHOIOTHYECKUH ¥ HHCTUTYT
HiKkHEeTaruJibCKHH MalTHHOCTPOUTENILHBIH TEXHUKYM

Pazpaboryuk: Konnesast AHHa AslekcaHpOBHA, IPENoiaBaTellb BhICIICH KaTerOpHH

Kommnekr KOHTPOJBHO-OIIEHOYHEIX CPENCTB OﬁC)DK,HGH H O,E[OGPGH Ha 3aCeJaHHH [UKIIOBOH KOMHUCCHHU
TexHHKH B TEXHOJOTHH CTPOHUTEJILCTBA, IfIH(l)OpMaTI/IKPI M BBIMUCIUTEIBHOH TEXHUKH, SKOHOMHKH H
YIIpaBJICHHA
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1. HacnopT KOMILIEKTAa KOHTPOJBLHO-0IICHOYHBIX CPEACTB

KonTtponsHo-onieHounsle cpeactea (KOC) mnpennazHadeHsl Ui KOHTPOJS M OLIEHKH
00pazoBaTenbHbIX AOCTHXEHHH OOYYarOIIUXCs, OCBOMBIIMX MPOrpaMMy Y4eOHOH JUCIMILIHHBI
«PaspaboTka 1 OTJIaJIKa CJIOKHEIX TEXHHYECKHX CHCTEMY.

KOC BKIIOYAIOT KOHTPOJBHBIE MATEPUANIBl JJIs MPOBEJCHHS MPOMEKYTOYHOH aTTeCcTalHH B
(dopme 3K3amMeHa.

KOC paspaboTaHbl Ha OCHOBAaHHH CJIEIYIOUIMX JTOKYMEHTOB:

—OCHOBHO#M TpodeccHOHATEHON 00pa3zoBaTenbHOM mporpaMmbl no cnenuansHoctd CITO
09.02.01. KoMIIbIOTEpHEIE CHCTEMEI U KOMILIEKCEI

—paboueit mporpamMmbl y4eOHOH IUCHMILIMHBI «Pa3paboTka ¥ 0TIajKa CIO0MKHBIX TEXHHYECKHUX
CHCTEM».
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2. KoMIIeKT KOHTPOJIbHO-0LEHOYHBIX CPeACTB
2.1. 3aganue NJisi IPOBeEIEHHs IK3aMeHa Mo aJucHumInHe «Pa3padoTka u oT/IaaKa CJI0KHBIX TeXHH-
YeCKHX CHCTEM»

Ilo pe3ynpTaraM OCBOCHMS JHCHHIUIMHBI NMPOBOAMTCS 3K3aMEH, IPEANONAratoluid BhITOJHEHHE
TpeX MPaKTHYeCKHX 3aJIaHuii.
YcaoBus BbINOJTHEHHS 3a0aHAS
1. Mecto BemonHenus 3ananus: nadoparopus «IIpoexTHpoBaHus HH(POBBIX CHCTEMY
2. MakcumalibHOE BpeMsi BHITIOJTHEHHS 3ajaHus: 3 yaca
3. Bel MoeTe BOCHONB30BaThes J1abopaTopHbIM 000pYJOBaHUEM H PacXOJHBIMH MaTepHalaMH (KOMIIb-
IOTEp ¢ YCTAHOBIEHHBIMH IIpOrpaMMaMH, MaKeTHas IjaTta, MUKpokoHTposutep, XKKW mucnne#t, mporpam-
Marop, MasIbHHK, MPHIOH ¢ KaHH(OIBIO, KIeeBOH mUCTONET, H3oneHTa, RGB cBetomamnon, ceeToaunomsl,
PE3UCTOPHI, COeUHUTENbHBIE IPOBOA Nana-narna, J1aTYuK TeMIEepaTyphl H BIaXXHOCTH, JaTYHK paccTof-
HUSA, TaTYHK OCBEINEHHOCTH, MMOTEHITHOMETD, KHOIIKH, KJIaBHATypa, CEPBOMPUBO/I, IBUTATENb ITOCTOSHHO-
r0 TOKa)
HMHcTpyKuHs M0 BBINOJIHEHHK IK3aMEHAUMOHHOI0 3a/1aHHA
BuuMarensHO npounTaiiTe 3aaHue.
BpemMs BeINOJIHEHHS 3aaHus — 3 yaca
BBl MOJKeTe BOCIIONIB30BaThCA TabopaToOpHEIM 000PYIOBAaHHEM H PACXOJHBIMH MaTepHATAMH (KOMIIBIO-
Tep C YCTAaHOBJIEHHBEIMH IPOrpaMMaMU, MaKeTHas IuiaTa, MUKpokoHTposuep, JKKHW aucniel, nporpam-
MaTop, MasyIbHHK, IPHITON ¢ KaHH(DOJIBIO, KIIEEBOH MUCTONET, H3oaeHTa, RGB cBeToaHo, CBETOHOIE,
PE3UCTOPBI, COeTUHATENbHBIE IPOBO/IA NANla-Nana, JaTYMK TEMIEPATyphl U BIAXHOCTH, JaTYHK PaccTos-
HHS, JaTYHK OCBEIIEHHOCTH, TOTEHIITHOMETP, KHOMKH, KIaBHATypa, CEPBOIIPUBO/L, JABHIATEIb IOCTOSHHO-
I'0 TOKa)
He nomyckaercs pa3roBapuBaTth ¥ 3a1aBaTh BOIIPOCH! APYTHM CTYAEHTAM.

Tunosoe 3a1anue:
1. IlpoexTrpoBanue TUPPOBOH CHCTEMBI COITIACHO TPEOOBAHHMAM TEXHHYECKOTO 3aJaHus
1.1. BemonHeHne TpeOoBaHM Ha MPOSKTHPOBaHUE LIUPPOBBIX YCTPOHUCTB
1.2. Pa3paboTka cxeMbl IIHGPOBBIX YCTPOHCTB HAa OCHOBE HHTErPAbHEIX CXEM pa3HOH CTENCHH HHTErpa-
LHH
1.3. Viconp30BaHKe CPEACTB H METOOB ABTOMATH3UPOBAHHOTO NPOEKTHPOBAHHMS IIPH pa3paboTke mup-
POBBIX YCTPOHCTB
2. ITpoexTHpOBaHHE YIPABIAIOMIKX IPOrpPaMM Ul CI0XKHEIX TEXHHYECKHX CHCTEM
2.1. Co3pnanue nporpaMMBbl 7151 MEKPOIIPOLIECCOPHOH CHCTEMEI
2.2. BrisBlieHHe IPUYHH HEUCTIPABHOCTH NepudepuitHoro 000pyn0BaHus
3. Texuuueckoe 00CTyKHBAaHHE U PEMOHT KOMIIBIOTEPHBIX CHCTEM M KOMIITIEKCOB
3.1. [IpoBeneHue KOHTPOJISA MapaMeTPOB, JHATHOCTHKA H BOCCTAHOBJICHHE pabOTOCIIOCOOHOCTH KOMIBIO-
TEPHBIX CHCTEM M KOMILIEKCOB
3.2. [IpoBesieHHe CHCTEMOTEXHHUECKOTO 00CTYKHBAHHSA KOMIBIOTEPHEIX CHCTEM H KOMIUIEKCOB

Kpurepnn oneHku:

O0BbeKTHI OLICHHBAHHHA IloxazaTesan Kpurepun OI{I;_T e
VY1: npume- 31: ocobennoctH | -AHanu3 Tpebo- | -IIpaBHIBHO MPHMEHSET PEKOMEHTY-
HATH PEKO- TIOCTPOCHUS, IPH- | BaHU €Mble HOpMaTHBHbIE H PYKOBOJSALIHAE
MeH/IyeMble MEHEHHS U IO~ | TEXHHYECKOro MaTepHaibl Ha pa3pabaTbeiBaeMBble
HOpPMATHBHBIE | KIIOUEHHS OCHOB- | 3aJlaHHs Ha H(POBbIE CHCTEMEI
U PYKOBOJS- | HBIX THIIOB UG- | MPOEKTHPOBA- -BepHo odopmiieHa TpaccHpoBKa IIe-
[IME MaTepua- | POBBIX YCTPOMCTB | Hue HUPPOBBIX 9aTHOH IIJIaThl, B COOTBETCTBUH C
7Bl Ha pazpa- | 32: 37€KTPOHHBIE | CHCTEM TpeGOBaHUSIMH HOPMATHBHO-
OarpiBaeMble | CIpaBOYHEIE CH- -PazpaboTtka TeXHUYECKOH TOKYMEHTallUH
mu(poBkIe CH-| cTeMBbI M OHOIHO- | cXxeMbl IHdpo- -llenecoobpazHo IPUMEHSET CHCTEMEI
CTEMBEL. TEKU: HAUMEHOBAa- | BBIX aBTOMAaTH3HPOBAHHOI'O IIPOEKTHPOBAa-
Y2: npume- HUSI, BO3MOXHOCTH | YCTPOHCTB Ha HuUs
HSTH CHCTEMBI | W MOPAJO0K paboThl | OCHOBE HHTE- -I'paMOTHO OhOPMIISIET PE3yNIbTATEI




aBTOMaTH3H-
POBaHHOTO
IIPOEKTHPOBa-
HHUSA

V3: obopm-
JSITh pe3yJib-
TaThl TECTHPO-
BaHHs UPpo-
BBIX
YCTPOMHCTB.
Y4: npume-
HATh PEKO-
MeHyeMble
HOpPMAaTHBHBIE
U PYKOBOIS-
L€ MaTepua-
JIBI Ha paspa-
OaTrIBaEMYIO
TEXHUYECKYIO
JIOKyMEHTa-
LIHIO

V5: none3o-
BaThCA CTaH-
JAPTHEIM IIPO-
IrpaMMHEBIM
obecneyeHHEM
npu odopmie-
HUU JOKYMeH-
TallHH

Y6: npume-
HSATh UMEIO-
nigecs mab-
JIOHBI IS CO-
CTaBIEHHUS
TEXHHYECKOH
IOKyMEHTa-
ITHH

V7. ucnonszo-
BaTh MpH-
KJIaJHBIE IIPO-
I'paMMBI 115t
pa3paboTku
KOHCTPYKTOP-
CKOH IOKY-
MEHTAI[HH.
V8: npume-
HSITh BEIOpaH-
HBIE SI3BIKH
IpOrpaMMH-
pPOBaHUS AT
HaHCaHHUS
NIpOrpamMMHO-
ro Koaa

V9: ucnons3o-
BaTh BO3MOX-

B HHUX
33: TeXHHYeCKHE
XapaKTEPHCTHKH
THIIOBBIX IHDpO-
BBIX YCTPOHCTB
34: ocobeHHOCTEH
NPUMEHEHHS U
TOJKIIOUYEHHS OC-
HOBHBIX THIIOB

U pOBHIX
YCTPOHCTB

35: OCHOBEI 3JIEK-
TPOTEXHUKH H CH-
JIOBOH 3JIEKTPOHU-
KH

36: noaynpoBoI-
HHUKOBOH 3JIEKTPO-
HUKH

37: ocHOBEI M-
POBOH CXEMOTEX-
HHUKH

38: ocHOBEI aHAaJo-
TOBO# CXEMOTEX-
HHKH

39: OCHOBEI MHK-
POTPOLIECCOPOB
310: ocHOBHBIE
MOHATHS TEOPHH
aBTOMATHYECKOTO
YIIPaBJIEHUS

311: HomeHKnaTy-
PY OCHOBHBIX pa-
JIHO3JIEKTPOHHBIX
KOMIIOHEHTORB:
Ha3HA4YEeHHs], THIIBI,
XapaKTEPHUCTHKH
312: cnenuaibHbBIE
NaKeThl IPHKJIA]I-
HBIX TIPOTPaMM ISl
pa3paboTKH KOH-
CTPYKTOPCKOH 10-
KYMEHTAIlHH:
HAaHMEHOBAHHA,
BO3MOMHOCTH H
MOpAI0K paboTEI B
HHUX

313: OCHOBHBIE
METOIBI IIPOBEIE-
HHS JIEKTPOTEX-
HHYECKHX H3MEpe-
HHH ¥ OCHOBBI
METPOJIOTHH

314: TpeboBaHus
OXpaHEHI TpyJa,

[103KapHOH, Ipo-

IpajgbHBIX

CXEM pa3HOH
CTEIIeHH HHTe-
IpalyH B COOT-
BETCTBHH C TeX-
HHUYECKUM 3aja-
HHUEM

- OdopmnATs
TEXHUYECKYIO
JOKYMEHTaLHIO
Ha NIPOEKTHpYE-

MBIE YCTPOKCTBA

IIpoexTHpoBars,

pa3pabaTtbsIBaTh
M OTJIQXKUBATh
NpOrpaMMHBIH
KOJ MOIyNeH
YIIPaBIISIOIINX
IpOrpaMMm

Brmonusate uH-
MO-
JIyJled B YIIpaB-
po-

TErPaLUIO

JISFOLIYIO
rpaMmy.

-TectupoBare H

BepUupULEpO-
BaTh
YIIPaBISFOIIHX
[IpOrpaMm.
-IlpoBOAUTE
KOHTpOJIb Napa-
METpPOB, JHa-

THOCTHKY H BOC-

CTaHOBJICHHE
paboTtocnocod-
HOCTH LH(PO-
BHIX YCTPOMCTB
KOMIIBIOTEPHBIX
CHCTEM H KOM-
IIJIEKCOB

BBIITYCKH

TECTHPOBAaHHUS HU(POBHIX YCTPOHCTB
-'pamoTHO IpUMEHSET peKOMEeHTye-
MEIE HOPMATHBHEIE U PYKOBOJISIIHE
MaTepHallbl Ha pa3pabaTbiBaeMyro
TEXHHYECKYIO JOKYMEHTAIHIO
-CobmozaeTr npaBuiia HOCTPOSHUS
TPacCHPOBKH M€YaTHBIX IJIaT

- deKTHBHO MOIB3YETCS CTAHIApT-
HBIM IIPOTPaMMHBIM OOecriedeHneM
pu 0pOPMIICHUH TOKYMEHTAllUH
-llenecoobpazno mpuMeHSIET UMEIO-
myecs MabIOHE! A7 COCTaBICHUS
TEeXHHYECKOH JOKYMEHTAINH
-2¢heKTHBHO HCITONB3YET NPUKIIAI-
HBIE TIPOTPAMMBI IS pa3paboTKu
KOHCTPYKTOPCKOH NOKYMEHTAIlUH
-Bepro ¢popmupyeT nakeT J0KyMeH-
TOB Il IPOM3BO/ICTBA II€YATHBIX
I1aT

-IlonHOLEHHO TPHMEHSTH BHIOpaH-
HBIE SI3BIKH IIPOrPAMMHUPOBaHHS U1
HaKMCaHHs IPOrpaMMHOTO KOZa
-O(}deKTHBHO UCIIOIB30BATE BO3-
MOJKHOCTH HMEIOLIEHCH TEXHUYECKOH
H/HITH IPOTPAMMHOM apXHTEKTYPHI
-I'paMOTHO TPUMEHATH HHCTPYMEH-
Tapui A1 CO3JaHus U aKTyaTH3aluy
HCXOJIHBIX TEKCTOB MPOrpaMM
-CBOEBpEMEHHO BBISBIIATH OIIUOKH B
IpOrpaMMHOM KOJIe

-O¢ddeKTUBHO TPUMEHITH METOIBI U
IpHEMBI OTIaJKH IPOrPaMMHOTO KO-
na

-BepHO uHTEpnpeTHPOBATH COOOIIE-
HHAA 00 ommbKax, mpeaynpexIeHH s,
3aIHCH TeXHOJIOTHYECKHX JKYPHAJIOB
-Ilo Ha3HAYEHHIO IPHMEHATH COBpE-
MEHHBIE KOMIHJISITOPBI, OTJIAI4UKH H
ONITHMH3ATOPHI IPOrPaMMHOI0 KoJa
-CBOeBpeMEeHHO JOKYMEHTHPOBATh
NpOU3Be/ICHHbIE IeHCTBHUS, BBIABIICH-
Hble MPobJIeMBI H CIIOCOOBI HX yCTpa-
HEeHH

-D¢dexTHBHOE BBHITOIHEHHE IPOLe-
Oyp cOOpKH MporpaMMHBIX MOy ek
U KOMIIOHEHT B IIPOTPaMMHBIH IIPO-
IYKT

-D¢dexTHBHO pazpabaTeBaTh KOH-
TPOJILHBIE IPUMEPHI /151 IPOBEPKH
paboTOCTIOCOOHOCTH MPOrPaMMHOTI0
obecrniedyeHud

-I'pamoTHO 0GOPMIIATH KOHTPOIBHbIE
IpUMepHI 1718 IPOBEpKH paboTocno-
coOHOCTH MPOTPaMMHOTr0 odecreye-




HOCTH HMEIO-
LIeiCs TEXHU-
YeCKOH H/HiH
IIpOrpaMMHOMI
ApPXUTEKTYpHI
V10: mpume-
HSATH HHCTPY-
MEHTapuil 1is
CO3JaHus U
aKTyanu3aliu
HCXOJHBIX
TEKCTOB TIpO-
rpamMm

Y11: BbisB-
JATH OMIMOKU
B IIPOrpaMM-
HOM KoZe
Y12: npume-
HSTh METObI
| TIPUEMBI OT-
JIaJK¥ TIpO-
IrPaMMHOTO
Koaa

Y13: untep-
IPETHPOBATH
coobmieHus 06
OIIHOKAaX,
npeayTpe-
KICHHUS, 3aIH-
CH TEXHOJIO-
THYECKHX
YpHAJIOB
V14: npume-
HSATH COBpE-
MEHHBIE KOM-
MUJISITOPEL, OT-
JaTYUKH U OIl-
THMH3aTOPEI
IIPOrpaMMHO-
ro Koja

V15: noky-
MCHTHPOBAThH
IPOU3BEJIEH-
HEbIe JIeliCTBHA,
BEISBJICHHEIE
npoOJIeMBl U
crocoObI UX
yCTpaHEeHHs
Y16: Bemomn-
HATH IpoIie-
IypeI cOOpKH
IIPOrpaMMHBIX
MOIyJIEH U
KOMIIOHEHT B
IIpOrpaMMHBI

MBIIILJIEHHOH, KO-
JIOTHYECKOI Oe3-
OIACHOCTH H JJIEK-
TpoOe30I1acCHOCTH
315: BuaRI 1 co-
JIepKaHue KOH-
CTPYKTOPCKOM J0-
KyMEHTAIlH{ Ha
U(POBEIE
YCTpO#CTBa

316: ocHOBHBIE
tpeboBanus Enu-
HOH CHCTEeMBI KOH-
CTPYKTOpPCKOit J10-
KyMeHTaIluH (na-
nee - ECKJI)

317: npaBuna
odopmiteHus U
BHECEHHS H3MEHE-
HHH B TEXHHYE-
CKYIO H 3KCILTya-
TAlHOHHYIO JOKY-
MEHTALlHKO

318: npuknaaHble
KOMIIBIOTEPHBIE
IIPOrpaMMBbl A1
co3nanus rpadu-
YECKHX JOKYMEH-
TOB: HAUMEHOBA-
HHSI, BO3MOXXHOCTH
U NOPSIOK paboTeI
B HHX

319: cuaTaKcuc
BHIOPAHHOTO fA3bIKa
IpOrpaMMHpOBa-
HHS, 0COOECHHOCTH
IporpaMMHpOBa-
HUSI HA 3TOM SI3bI-
Ke, CTaHJapTHhIE
OHOMHOTEKH A3bIKA
IporpaMMHUpOBa-
HHSA

320: MeTOOIOTHH
pa3paboTKH mpo-
rpaMMHOT0 obec-
IIEYEHHA

321: TeXHOJIOTHH
NporpaMMHUpOBa-
HHUA

322: KOMIIOHEHTHI
IIPOTrpaMMHO-
TEXHHYECKHX ap-
XHTEKTYp, CyIe-
CTBYIOLIHE IPUIIO-
JKEHHS H HHTEp-

HUSA

-IIpaBunBHOCTH MOA00PA KOHTPOJIb-
HO-H3MEPUTEJIbHON anmnaparypsl 1Js
OIIpEJIENIEHHS] MECT HEHCTIPaBHOCTH
-I'paMOTHO BBINOJIHATE MOUCK Aedek-
TOB U HeHcIIpaBHOCTeH U(POBLIX
YCTPOHCTB KOMIIBIOTEPHBIX CHCTEM H
KOMILIIEKCOB

-Cobmoznenue TpeboBaHHil OXpaHEI
TpyJAa, TeXHUKH 0e301acHOCTH
-ITonHo BraseeT 0COOEHHOCTAMH I10-
CTPO€HHS, IPHMEHEHH H OJKIIFOYe-
HUSI OCHOBHBIX THIIOB ITU(POBBIX
YCTPOMCTB

-I'paMOTHO HCTIONB3YET NEKTPOHHEIE
CIPAaBOYHBIE CHCTEMBI U OHONIHOTEKH
-MMeeT mpaBUIBHOE NPEACTaBICHHE
00 TeXHMYECKNX XapaKTepUCTHUKAX
THUINOBBIX IIU(POBBIX ycTpoHcTBax
-Pazbupaercs B 0cOOEHHOCTSIX IIPH-
MEHEeHHS U IOAKTIOUEHHS OCHOBHBIX
THIOB AP POBLIX YCTPOUCTB

-BepHo IpEMEHSET OCHOBEI 3JIEKTPO-
TEXHHUKHU H CHIIOBOH 3JIEKTPOHUKH
npH pa3padboTke HHGPOBEIX CHCTEM
-BepHo nprMeHseT 3HaHHS NOJIYIIPO-
BOJIHHKOBOH 3JIEKTPOHUKY IIpH pas-
paboTke U aHanu3e paboThl TEXHHKU
-VIMeet BepHOE IIpecTaBIeHHE 00
OcHOBax IU(POBOI CXEMOTEXHHKH
-VImeet BepHOE npesicTaBIeHNE 00
OCHOBAaX aHAJIOTOBOH CXEMOTEXHHKH
-MimeeTt BepHOe npescTaBieHue 00
OCHOBAaX MHKPOIPOLIECCOPOB
-I'paMOTHO IpHMEHSET OCHOBHEIE II0-
HSATHS TEOPHH aBTOMAaTHYECKOTO
yIIpaBJICHUS

-BepHo noHUMaeT HOMEHKJIATYPY OC-
HOBHBIX PaIHO3IEKTPOHHBIX KOMIIO-
HEHTOB

-BepHno BeIOMpaeT crienHaibHbIE Ia-
KeTHI MPUKJIaJIHBIX IIPOrpamMM st
pa3paboTKu KOHCTPYKTOPCKOH JIOKY-
MEHTaIHH

-MMeeT mpaBuiIbHOE NPEICTABIEHHE O
OCHOBHBIX METOJAxX IPOBEICHHUS
JIEKTPOTEXHUYECKHAX H3MEPEHHH H
OCHOBBI METPOJIOTHH

-BepHO HHTEPNPETHPYET H NPUMEHS-
eT TpeboBaHUs OXpaHbl TPy a4, I0-
YKapHOM, MPOMBILITIEHHON, 3KOJIOTH-
4ecKoii 0€30IacHOCTH U JNIeKTpobes-
ONAaCHOCTH

-Mmeet npaBuiIbHOE NIPEACTaBIEHHE O
BHJIAX M COAEPIKaHUH KOHCTPYKTOp-




OPOAYKT
V17: pa3paba-
TBHIBATh U
ohopMIISTH
KOHTPOJIbHEIE
IPUMEPEI IS
IIPOBEPKH pa-
Hortocrmocob-
HOCTH TpO-
IPaMMHOTO
obecneueHus
V18: npume-
HSTh KOH-
TPOJIBHO- H3-
MEPUTEITHLHYIO
anmaparypy u
CeIHAaTH3H-
pOBaHHBIE
cpeacTBa IS
KOHTPOJIS U
JTMarHOCTHKH
U POBBIX
YCTPOHCTB
KOMIIBIOTED-
HBIX CHCTEM H
KOMILIEKCOB
VY19: BhImoON-
HATH OKCK
nedexToB u
HEHCIPaBHO-
creit nuudpo-
BBIX
YCTPOMCTB
KOMIIBIOTEp-
HBIX CHCTEM H
KOMILIEKCOB
¥20: cobmro-
IIaTh TEXHUKY
Oe3omacHOCTH
U IPOMBIIII-
JICHHOH caHu-
TapuH NpH
IPOBEICHUH
pabor

(eiice! B3aMO-
JIeHCTBUS ¢ HUMH
323: HHCTpYMEH-
Tapui 114 co3aa-
HHS U aKTyaJu3a-
LIHH UCXOTHBIX
TEKCTOB IIPOTpaMM
324: cucTeMsI KO-
IHPOBKH CHMBO-
JI0B, (hopMaThl
XPaHEHHUs HUCXO0I-
HBIX TEKCTOB IIPO-
rpaMm

325: MeTOIIBI U
IIpHEMBI OTJIAJKH
NIpOrpaMMHOr0 KO-
Ia

326: Tumns! U Gop-
Marbl COOOIIEeHHI
00 omubxkax, mnpe-
IYTPEKICHUN
327: criocoOsI He-
NOJIb30BaHUs TEX-
HOJIOTHYECKHX
KypHaoB, Gopma-
THI M THIIBI 3aIU-
ceil XKypHAJIOB
328: coBpeMeHHbIe
KOMIIUJIATOPEL, OT-
JIaTYUKH H OIITH-
MH3aTOpPBI NIPO-
rpaMMHOTI0 KoJa
329: coobmenus o
COCTOSIHUH amnma-
PaTHEIX CPEJCTB
330: sA3bIKH, YTH-
JIMTEL M CPeJIbI
IpOrpaMMHpOBa-
HUs, CPENICTBRA Ma-
KETHOTO BEITNIOJIHE-
HHS IIpoLenyp
331: meTonB! U
cpezncTBa cOOPKH H
HHTETpalyu mpo-
rpaMMHBIX MOIY-
JIeH ¥ KOMIIOHEHT
332: uHTepdeiick
B3aMMO/ICHCTBHS C
BHEITHEH cpenoi
333: unrtepdeiico
B3aHUMO/JIENICTBHS
BHYTPEHHHX MO-
JyJIeH CHCTEMEI
334: meToabI U
cpeacTBa cOOpKH

CKOH JOKYMEHTalMH Ha H(ppOBbIE
yCTpoOiCTBa

-ITosHO BNazieeT OCHOBHBIMH Tpebo-
BaHMAMH ENMHON cuCTEMBI KOH-
CTPYKTOPCKOH JOKYMEHTALMU
-Cobmonaer npaguia opopMieHus |
BHECEHHs U3MEHEHHH B TEXHHYECKYIO
U 3KCIUTyaTallMOHHYIO IOKYMEHTa-
IHIO

-IlonHo BIaseeT NPHKIATHBEIMH KOM-
IBIOTEPHBIMH NIPOrpaMMaMH JUIs CO-
31aHus TpadUuecKuX JOKYMEHTOB
-I'paMOTHO nHcaTh MPOrpaMMHBIH
KOJ;

-IIpaBHJIBHOCTE IPUMEHEHHS KOMaH]I
SI3BIKa IPOT pAMMHPOBaHHS;

-BepHo cocTaBiIsATh KOHCTPYKIIMH
MpOrpaMMBbl Ha SI3bIKe IIPOrpaMMHpO-
BaHMS;

-I'pamoTHOE IpUMEHEHHE CTaHIapT-
HBIX OHOIHOTEK 3bIKa IPOrpaMMHu-
poBaHus

-IlonHo BIameTh METOIOJIOTHEN pa3-
paboTKH nporpaMMHoro obecneye-
HHA;

-BepHO NpHMEHATH TEXHOJIOTHH IIPO-
rpaMMHpPOBaHHS

-llenecooOpa3HOCTH IPUMEHEHUS
KOMIIOHEHTOB IIPOrpaMMHO-
TEXHHYECKHX apXUTEKTYp

-2} dexTHBHO NIPUMEHATH HHCTPY-
MEHTapHi 111 CO3/1aHMsl H aKTyalH-
3aI[Mi HCXOIHBIX TEKCTOB IPOrpaMM
-I'paMOTHO HHTEpPNPETUPOBATE CH-
CTeMbl KOJHUPOBKH CHMBOJIOB, hopMa-
ThI XpaHEHHs HCXOJHBIX TEKCTOB IIPO-
rpaMm

-BepHo mpHMEHSATH METO/BI K IIpHE-
MBI OTJIaIKH IIPOrpaMMHOT0 KOJa;
-BepHo HHTepIpeTHPOBATh THIIEI H
¢dopmarsl coobueHunit 06 ommubKax,
peaynpexIeHHI

-Ilenecoobpa3Ho HCIIOIB30BATH TEX-
HOJIOTHYECKHE JKYyPHAIIBI

-BepHo mHTEpHIpeTHpOBaTH HOpPMATHI
U THIIBI 3aMUCEH KYPHAIOB

-BepHO IpUMEHATH KOMITHIIATOPEI,
OTJIaTYUKH U ONTUMH3ATOPHI NIPO-
rpaMMHOTO KoJla

-BepHo uHTEpnpeTHpOBaTH COOOIIE-
HHSI O COCTOSTHHH allapaTHBIX
CPEZCTB

-IlenecooOpa3Ho NPUMEHATH A3BIKH,
YTHIHTHI K CPEJIbI MPOrPaMMHUPOBa-
HUS$l, CPEJICTBA NAKETHOTO BBINOIHE-




MOZYJIEH H KOMIIO-
HEHT IPOrpaMMHO-
ro obecneyeHHs
335: MeToabl ¥
CpeacTBa MUTpa-
I[UH ¥ nIpeodpazo-
BaHHs JIaHHBIX
336: MeTOIBI CO-
3JaHUS U JOKY-
MEHTHUPOBaHHUS
KOHTPOJIBHBIX
IPUMEPOB U Te-
CTOBBIX HabOpoB
JIaHHBIX

337: OCHOBHBIE
METOJIbI IUarHo-
CTHKH

338: annaparHble U
porpaMMHBIE
cpezncTBa GyHKIH-
OHAJIFHOTO KOH-
TPOJIS U OWarHo-
CTHKH KOMIIBIO-
TEPHBIX CHCTEM H
KOMILJIIEKCOB

339: BO3MOXKHOCTH
u 00J1aCTH MpUMe-
HEHHs CTaHIapT-
HOH H CIIelHalIb-
HOH KOHTPOJIBHO-
H3MEPUTEILHON
annaparypsl s
JIOKAJTH3AIUU MECT
HEHCIPABHOCTEH

HUs NPOLEAYP

-IIpaBuiIbHOCTE BEIOOPA METOIOB H
cpencTB cOOpKH W MHTETPAlMH Ipo-
IrpaMMHBIX MOIYJIEH U KOMIIOHEHT
-IlenecoobpazHocTh BEIOOpa HHTEP-
(eficoB B3aUMO/ICHCTBHUS C BHEINHEH
cpenoi

-BepHoe npumeHeHue uHTepdeiicon
B3aHMOJICHCTBHSA BHYTPEHHHX MOJY-
niell CHCTEMBI

-ITonnoe Bnanenue MeTogaMu cOOpku
MOIyJIeH U KOMIIOHEHT IPOrpaMMHO-
ro o0ecneveHus

-OnTuManbsHbIA BEIOODP cpencTB cOop-
KH MOJYJIEH H KOMIIOHEHT IIpo-
rpaMMHOT0 obecreueHus

-BepHoe npuMeHEHHE METOIOB H
cpencTB cOOpKH MOyl U KOMIIO-
HEHT IPOrpaMMHOro obecredeHus
-IlonHoe BIageHe METOAAMHU
CPEeIICTB MUTPAIIHH U MpeoOpa30OBaHUs
JAaHHBIX

-OnTHMaTbHEI BEIOOP CPEACTB MU-
rpaiuy 4 npeodpa3oBaHus JaHHBIX
-I'paMoTHOE TPUMEHEHHE METOI0B H
CpeJCTB MUTpAlUy U IpeoOpa3oBaHus
JAHHBIX

- [lenecoobpa3Ho IPUMEHSATH METOIbI
CO3aHHUsI KOHTPOJIBHBIX IPHMEPOB U
TECTOBBIX HAOOPOB JAHHBIX
-IlogpobHO JOKYMEHTHPYET KOH-
TPOJIbHBIE IIPUMEPH] H TECTOBhIE
Ha0OpBI JaHHBIX

-BepHoe npuMeHEeHHE METOIOB IH1a-
THOCTHKH

-O¢dexTHBHOE HCIIOIF30BaHHE allla-
PaTHBIX U IPOTPaMMHBIX CPEJICTB
(GYHKIIMOHAILHOTO KOHTPOJIA H JHa-
THOCTHKH KOMIBIOTEPHBIX CHCTEM H
KOMILIEKCOB

-IlenecooOpa3HOCTs IPUMEHEHHS
CTaH[apTHO! U CIEIHAILHOH KOH-
TPOJILHO-MU3MEPUTENBHOI anmnapary-
PBI VIS JIOKAJTU3aIlii MECT HEHC-
NpaBHOCTEH

Kpurepun oueHuBaHHA
MaxcHManbpHO€E KOJIHYECTBO OAIOB 0 KaKIOMY KpHUTEpHIO — 1.
MaxkcHMasIbHOE KOJIMYECTBO GalIoB, KOTOPOE MOXKET HaOpaTh CTYIEHT cocTaBiseT 72 Haa.




IlIkana oneHKH 00pa3oBaTebHBIX T0CTHKEHHIN

ITponeHT pe3ynbTaTHBHOCTH OueHKa ypOBHS IOJIIOTOBKH
(paBUIBHBIX OTBETOR), %0 Oasn (oTMeTKa) BepOaIbHBIH aHaIor
90 - 100 65-72 (5) OTJIIMYHO
75-89 54-64 (4) XOpo1IO
65-74 47-53 (3) YIOBJIETBOPUTEILHO
MeHee 65 meHee 47 (2) HEY/IOBJIETBOPUTENIBHO

Ilepeyenb BOmpocoB 3K3aMeHAIHOHHOT0 OHIeTa:
1. IlpoekTHpOBaHHE CJIOKHBIX TEXHHYECKHX CHCTEM

1.1. B pamkax naHHOro 31aHus Bam He0OX0IHMO CIPOEKTHPOBATH LH(PPOBYIO CHCTEMY COTJIACHO
TpeOOBaHMSIM TEXHHYECKOTO 3anaHusd. 1. Brmonnenwe TpeOoBaHMI Ha NPOEKTHPOBaHHE LUPPOBBIX
YCTPOKCTB, coryiacHo Tabmuiie Nel:

b Ilepeuens pabor Aokymerr
NPOEKTHPOBAHNA ¢ peayaptaramu pabor
1. PaspaGotka npuuusnuaisHoil Toscuyrensrasn 3anncka
CXeMBbI
Biesirrensoreconid 2. CoctasneHne noHoit
NPHHUHITHANBHOMN CXeMBbI
3. Pacuer HOMHHATOR JEMEHTOR
CXCMBI, COCTARIICHHE NEpeyHA
IEMEHTOB
4. PaspaboTka neuarHoil naartsl Yeprex# naatTs
Koncrpykropekuit | 5. Komnonosxa yerpoiictsa Yeprex obutero BHaa
6. PaspaGorka Tabiuisl COCTABHBIX Hpuaunnnansuas cxema

HacTeil H3ACaHs

B pamkax JaHHOTO 37aHHs 00BEKTOM IMPOEKTHPOBAaHHS IH(POBOrO yCTPOHCTBA ABIAETCA CXeMa
yCTpPOHCTBa, mpefocTaBieHHas Ha pucynke Nel. Ilepeuenp xommoHeHToB B Tabmuue Ne2, norudeckue
3JIEMEHTHI JIJIsl IPOEKTHPOBAHUS YYAaCTHUK BEIOHpPAET caM.
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CxeMa oimkHa OBITE pa3zpaboTaHa W yIOBJIETBOPATH CTAHAApTaM KadecTBa IO TPEM OCHOBHBIM
napameTpaM: GYHKIIMOHAIBHOCTD, 3aLHTa OT IEPErpy30K, IKOHOMHYHOCTb.

1.2. B paMkax DaHHOTO 3aJaHHs OLIEHHBAIOTCA pa3paboTaHHBIE CXEMBI MU(POBBIX YCTPOHCTB B
cocTaBe paz[eNioB JKypHala TEXHHYECKOro crnenuanncTa. [lpenmonaraercs, 4ro sKxypHaJl TEXHUYECKOTO
CHEIMATUCTA JOJDKEH BKIIOYATh B ce0s ClIeqyIOIue pa3ienbl:

- pazzen TEXHHYECKOro XKypHalla CXeMOTEeXHUUECKHIi;

- pa3zen TEXHUYECKOro JKypHasia KOHCTPYKTOPCKHIi.

TexHudecKuii )KypHall, ONUCHIBAIOIINH CXeMY, JOKEH OBITh NPENCTaBIEH ABYMS JOKYMEHTAMH B
tdopmarax PDF u DOCX (Word). CymmapHOe KOIMYECTBO CTPaHUIl JKypHala He JODKHO IpeBhmarth 20
ctpanull (THTY/IBHBIA JIUCT U COAEPIKAHHE HE BXOIAT B cyeT), wpudT - 14 Times New Roman, ornasine-
Hus pasznenos - 18 Times New Roman, 3aronoeku - 16 Times New Roman. [TapameTps! cTpaHHIB: pa-
Boe mone — 1,5 cm, neBoe moiie — 2,5 cM, BepxHee M HIKHEe NOJIs — 2 CM, MeXIAyCTPOYHbIH HHTEpBall —
IOy TOPHBIH.

1.3. B pamMkax naHHOTO 3aJaHHd YYaCTHHKY, B OTBEJEHHOE BpeMs, HEOOXOAUMO Ha OCHOBaHHH
BBITAHHOTO TEXHHYECKOTO 3aIaHHs M CIHCKa 3JeKTpopaarnokomnoHeHToB ¥ MMC, ucnone3ys cucTeMy
aBTOMATH3MPOBAHHOTO IIPOEKTHPOBaHMS, pa3paboTarh (ailyl cXeMbl 2JIEKTPHUECKOH NPHHIMITHAIBHONW H
TPacCHPOBKH I€4aTHOH IIaTel 418 ycTpoiicTBa. PaspaboTaHHble CXEMBI C TEXHHYECKHM OIMMCAHHEM pa3-
MECTHTh B COOTBETCTBYIOIUX pa3ziesiaX TeXHUUYECKOT0 KypHalla Cllel[HallucTa.

2. IIpoexTHpOBAHHE YNIPABJIAIOIHAX NPOrPaMM ISl CJI0KHBIX TEXHHYECKHX CHCTEM

Jlna BemonHeHus 3amanus BaM HeoOXoauMo clenarh clieayrolee: - JONHIINTE HEAOCTAoIIHe
(parMeHTEl MPOrpaMMHOTO Kofa Ha si3pike CH B mpenoctapieHHOM npoekTe ans Arduino IDE, uro0mi
BOCCTaHOBHUTEH ()YHKIIMOHAIBHOCTD IIPOrPaMMBI B COOTBETCTBHH € 3a/IlaHHEM YKA3aHHBIM JAllbIIe:

int digit[4]={28,27,22,14}; // maccup 3navenui ana PORTB, mis nepexmoucuus 4-X

pa3pAfoB H BKJIIOYCHHA TOMKH

int number[10}={126,12,182,158,204,218,250,14,254,222}; // maccup suavenuil undp
ans PORTD

fmogcxaska 01 2 3 4 567 8 9

intd; //nepemeHHag AnR NepeKIIOMEHHA paspaia ()

int n=0; // nepesennas A BhGopa upst B Maccune (o7 0 no 9), nanavansio =0

intt0; // nepemenHag Ana "obGHyneHis" TEKYIICTO BPEMEHH

intt; // nepemenHHas ANA XPAHCHHA BPEMCHH NPOWICAIIErO ¢ MOMCHTA HAKATHA KHONKH

int digl: // undpa anx 1 paspaaa

int dig2; // undpa ans 2 paspana

int dig3; // nudpa ans 3 paspana

int digd; // wndpa nus 4 paspana

bool start=false; // noruwicckuil TPHITEP A% CTAPTA/OCTAHOBKH CEKYHOMEpa

void setup(}{

DDRD=254; // Bee nuuni ¢ 1 no 8 - na seixon
DDRB=31; # munutc 9 no 12 - pa ssaxoq, 13 - sa sxon
PORTB=30: // Bukmosaesm Bee paspaast (mims 9-12),

|

void loop(}{
if (digitalRead{13)==1){ / ecm xHonxa Haxara, T0...
start=tstart; // nepersiiouacs JOriICCKHE TPHITCP B HPOT KHOC

t0=millis(); // coanaém HyneBYIO TOHKY BpeMeHt

delay(200): / naysa juis HPCAOTBPAICHHA JBOHNOIO cpabaTLIBARNA KHOTIKH
i

if (start==true)|{ // ecy oruuecKuil TPUITEP B NOJOKEHIN true, TO...

=(millis(}-t0¥10: / cunrtaem Bpens ¢ ToHHOCTHIO A0 1/100 cexynam H...

out(t); // BurIpiBacM QYHKUMA JUIR BLIBOAD 3HAYCHHA BPCMCHH
H

else | // ecau norudcckuii Tpurrep B nonoxkenu false, To...
out(ty // Br3piBaes YHKUNA 1719 BRIBOZIA 3HAYCHUA BPEMEHH

i
§

void out(int vaiue){ /1 GyHKIIHA TR BLIBOJA THANCHHI HA HIANKATOP



digl=value/1000; / nonyaaem uadpy ans | pazpsaa
dig2=(valuc%l000)100;  // nonysaesm wndpy ans 2 paapaja
digd=((value%1000)%:100)10; // noaysaem undpy ans 3 pazpsan

digd=value%e10; / nomysaes wdpy ana 4 paspsna

for (d=0; d<=3; d++){ / nauMHaesM BHBO/ HA HHJHKATOP, NEPERTIOYAEM IHAYCHHE
PA3pPAIa B MACCHBE

PORTB=digit[d]; / mrmouaen nocacosareasto 1,2,3,4 paspaasl

switch (d) {

case 0: PORTD=number|[digl }; break; / noay4aes undpy nas | paspana
case [: PORTD=number{dig2]; break: // nonyqacs uwndpy a1 2 paspaaa
case 2: PORTD=number{dig3]; break; // noaywaex unpy aas 3 paspana
case 3: PORTD=number{dig4]; break; // nozywaenm undpy man 4 paspsaa
t

delay(5): # aenaes 3naepAKY B 5 MC

H

H

- CKOMIIMIHpYHTE A0paboTaHHYI0 IPOrPaMMy M BBIIIOJHHMTE MPOUIMBKY NPEIOCTABIEHHOIO MaKe-
Ta Ha ocHOBe mnatdopmer Arduino UNO; IMocne BemonHeHNs 3aJaHus claiiTe JKCIepTaM MaKeT CEKyH-
ZIOMepa ¢ 3arpykeHHO#M B MaMsATh MHKPOKOHTpOJLIepa NpoluBKoii. Pa3zpadoTka nporpaMMHoro obecre-
YEeHHS I MEKPOKOHTpoJUIepa ucnonb3yiite Arduino IDE. [lns npoektuposanus Bam Oyznet BeloaH npo-
€KT ¢ HEJOCTAIOIMMMH (parMeHTaMH IPOrPaMMHOIO KoJa, KOTOpble He0OXOAUMO JOMHCATh CaMOCTOS-
TenbHO. [Tocne 3aBepIieHHs] OTBEJEHHOrO Ha NPOrpaMMHpPOBAHHE BPEMEHH, IIPOIEMOHCTPHPYHTE 3KC-
nepraM (QYHKIIMOHAIBHOCTE ceKyHaoMepa. OueHnBaeTcs TONbKO QyHKIHOHATEHOCTh paboTOCIOCOOHOTO
makeTa. OleHKa IPOrpaMMHOTO TEKCTa 3KCIIEpPTaMH He IpOoM3BOAHTCA. EcCii mepenponmBKa MakeTa BO
BpeMsl BBITIOJHEHHS pabOThl He MPOM3BOIMIACH HIIH CIAeTCs e JIEMOHCTPAllMOHHAS BEPCHs, TO OLEHKa
paboTEI MPOM3BOUTLCS HE OyIeT.

Maker cekyHIOMepa BBIIONHEH Ha ocHoBe muiatel Arduino UNO, Ha MHKpPOKOHTpOJIEpE
ATmega328. Jlng otobpaxkeHnss HHOOPMAIUH HCIIONB3YETCs YETHIPEXpaspAIHEIi CEMHCETMEHTHBIA HH-
aMKaTop. YIpaBlieHHe OTCUYETOM H BBIOOp PEXXHMMOB BHIIOIHEH Ha TaKTOBOH KHomKe. Bes HeoOxoxumast
uHGOpPMALHS 110 ITHM KOMIIOHEHTAaM NpHIAraeTcs K OCHOBHOMY TeKCTy 3amanus. Heobxoxumo paspabo-
TaTh MPOrpaMMHOE obecriedeHHe Ui CEKYHJOMEpa, BBIIONHSIOMIET0 OTOOpaKEHHE BPEMEHH IOCIe
HaXaTUsl TakToBOM KHomkH. CeKyHIOMep HMeeT 3 OCHOBHBIX pexuMa padOThL: IPAMOH CYET BPEMEHH;
OCTaHOBKa BpeMeHH cueTa; cOpoc BpeMeHH cyeTa. [lepexmouenne MeKIy peXAMaMK NPOU3BOJUTCS KO-
POTKHM Ha)KaTHEM YIIpaBISIOLIEH KHONKH. B pexxume cyeT BpeMEHH Ha CEMHCETMEHTHOM HHIMKATOpE
JIOJKEH 0TOOpaXkaThes c4eT ceKyH[ B 1ukie oT 0 no 60, mpu 370 HE0OXOMMO MHUTaTh TOYKOM KaXkI0ro
cermenTa npy u3menenun nudpsl [Ipu crapre Ha npauKatope otobpaxaercs "0000" Ilpu HaxaTHn Ha
KHONKY HauuHaeTca oTcuer cekyHa mo 60. IIpu moctmxenun 3xHaueHus 60 cuer ocranaBnmbaercs. Ilpu
TIOBTOPHOM HAXKATHH HAa KHONKY CUET OCTAHABIMBAETCS Ha TEKYIIEM 3HAUEHHH cueTdnka cekyHa. [Ipu
CIIEYIOIIEM HaXKaTHH Ha KHONKY 3HaueHHe ceKyHn cOpackiBaercs Ha "0000" Ipu nanbHeimnem HaxaTHH
Ha KHOIIKY CEeKYHJOMep CHOBa JOJDKEH BEPHYTHLCH B PEXKHM CUETa BPEMEHH.

3. Texun4eckoe 00CIy’)KHBAHHE H PEMOHT KOMIILIOTEPHBIX CHCTEM H KOMILIEKCOB

3.1. TIpoBesieHHe KOHTPOINS MApaMeTPOB, MHATHOCTHKA W BOCCTAHOBJIEHHE PabOTOCIIOCOOHOCTH
KOMITBIOTEPHBIX CHCTEM H KOMIIJIEKCOB.

B xo/e BBIIOMHEHHS 3ajaHus HeoOxomumo npoamarsoctaposaTs [1K Ha paboTocmocoOHOCTS,
BBISBHTH IPHYMHY OTKa3a, noykomiutekroBars ITK HemocTaromumu kommiekTyommmMe. [Iposectn nua-
THOCTHKY CHCTEMHOTO OIIOKa, BA3yalbHBI OCMOTP, almnapaTHO-TEXHHYECKOE BBIABIEHHE NPHYMH (CHI-
Haytel POST) BO3MOXHBIX OTKa30B KOMIIOHEHTOB CHCTEMHOro 0s10Ka. IIpu JHarHoCTHKE NOIyCKaeTes He-
TI0JTb30BaHKE MYyJIBTUMETPA. 3all0JHKUTh OTYET O THATHOCTHKE 3IeKTpoobopyaoBanus, MyHKTHI [1.1-I1.2.

VeTpaHuuTh BBIABICHHBIE NPHYMHBI HEHCIPAaBHOCTH, YCTAHOBUTH HENOCTAIOIME KOMIUIEKTYIO-
mue, 3anoJHuTh NyHKT I1.3. oTyera no gquarHocTuke. [1oaKm049MTh TEXHHKY K CETH MEPEMEHHOIO 3JIEK-
TpHyeckoro Toka 220B.



DHO cryaenra:

Ne paGoucro mecra:

1. ameuanna BBISBIACHHBIC B xo/Ic BH3YAILHOIO
ocMoTpa

2. Sameuannus BHIABACHHBIC ] XONE  HHCTPYMCHTaNbLHOM
HATHOCTHKH

I1.3. Tipowspencuusie  AciicTBHS MO YCTPAHCHHIO  BHISBICHHBIX
HC/IOCTATKOB

3.2. TlpoBeneHne CHCTEMOTEXHHYECKOTO OOCITY)KHBAHHSA KOMITBIOTEPHBIX CHCTEM M KOMILIEKCOB.

[Ipou3BecTH yCTaHOBKY ONMEPAHOHHON CHCTEMBI HCIIONB3Ys 3arpy304nbiii USB HocuTens. Heob-
XOIHMMBIE ApaiiBepa YCTPOMCTB JOIMyCKaeTCs pa3MECTHTh Ha TOM ke Hakomutene. Co3aarh JIOKAIbHYIO
YUETHYIO 3aITUCh aqMUHHCTpaTopa ¢ uMeHeM «Admin» 6e3 mapomns. Pa30ouTh jxecTKuil TUCK HA JBA JIOTH-
geckux pazzena C u D B coorHomenuu 20%/80%. [IpoBecTn ycTaHOBKY HEOOXOAMMBIX ApaiBepoB. Bei-
TIOJTHUTH TOAKIIIOYEHHE K JIOKATBHON CeTH, IUIA Yero MOArOTOBHTH MaTdykopa Ha ocHoBe UTP-kabens u
pa3béMoB RJ-45 nis moaKIOYEeHHS MEPCOHATBHOTO KOMIBIOTEPA B JIOKATBHYIO CeTh. [IpOBEpUTh HalH-
gre nepenayn nakeroB uHbopmarmu Ha [1K uepe3 kommyTtatop. Onpenenuts IP anpec, BeiaHHEBIH aBTO-
Matuaecknit DHCP-cepeepoMm.

2.2 TlepedyeHn pekoMeHAyeMbIX Yy4eOHbIX wu3xaHuii, HHTepHeT-pecypcoB, 0NOJHHTEILHOMH
JHTEPATYPbl, HCMO0Jb3YEMbIX B ATTeCTALUH:

2.2.1. OcHOBHBIE IEYATHHIEC H3JAHHA

1. Crenuna, B. B. Apxurektypa 9BM u BbrumciauTensHble cucteMbl: yueOHuk / B.B. Crenmna.
— Mocksa: KYPC: UHO®PA-M, 2021. — 384 ¢. — (Cpennee npodeccronansHoe obpasoBanue). - ISBN
978-5-906923-07-3.

2. lIumos, O. B. IlporpaMmupyeMble KOHTpOJJIEpl B  CHCTEMax IIPOMBIIUIEHHON
aBromartusanuy: yueonuk/ O.B. [llumos. — Mocksa: UTHOPA-M, 2021. — 365 c. + Jlon. MaTepHaibl
[DnexTponusiit pecype]. — (Cpennee npodeccronansHoe obpasopanue). -ISBN 978-5-16-015321

3. Boromasosa, I'. H. YcranoBka u oOcIyXHBaHHE MPOrpaMMHOro oOecreueH s IEPCOHAIbHBIX
KOMIIBIOTEPOB, CEPBEPOB, Nepr(epHiHBIX ycTpoiicTB U obopynoBanus: ydebHuk / I'. H. Boromasosa.
U3n. 2-e, ucnp. — M.: V1] «Akagemusy, 2019. - 256 c.

4. 3gepena, B. I1. ConpoBoxneHue u 00CTyKHBaHUE NMPOrPaMMHOIO 00ECIIEYEHHS KOMIBIOTEP-
HEIX cucreM: yuebnuk s CITO/ 3sepesa B. I1., Hazapos A.B. - M.: U1 «Axanemus», 2020.-256c¢.

5. ®enoposa, I'. H. Pa3paboTka Momyne#l mporpaMMHOro ofbecriedeHus 1l KOMIBIOTEPHBIX CH-
creM: yuebruk mas CI1O / T'. H. @enoposa.- M.: U1 «Axanemusy», 2020.- 384c.

6. Tarapuna, JI. I'. Texanueckue cpescTea HHGopmarusammy : yuebnoe nocobue / JL.I'. I'arapuna,
®.C. 3on0TyxuH. — 2-¢ u3n., nepepab. u gon. — Mocksa: MTHOPA-M, 2021. — 260 ¢. — (Cpennee
npodeccronansHoe obpaszosanne). — DOI 10.12737/1083293. - ISBN 978-5-16-016140-2. - Texcr:
snektporHeni. - URL: https://znanium.com/catalog/product/1083293 (nara obpamenus: 17.08.2022). —
PexxuM moctyma: Mo MoAmucKe.

7. Ierpos B.II. Texuuueckoe obcnyKMBaHHE M PEMOHT KOMIIBIOTEPHBIX CHCTEM H KOMILICKCOB:
yuebuuk s CITO.- Mocksa: M1 «Axazemusi», 2019 — 304 c. — ISBN 978-5-4468-7336-4 - Texcr :
anexTporHsi. - URL: https://academia-moscow.ru/catalogue/4891/345917/.

2.2.2. OcHoBHbIe 2JIEKTPOHHbIC H3JAHHA

1. TIpoextupoBanre UHGPOBLIX ycTpoiicTs: yueOHux/ A.B. Kuctpun, b.B. Koctpos, M.B.
Huxudopos, .M. VcriokoB. — Mockea: KYPC:MH®PA-M, 2019. — 352 c. — (Cpennee
npodeccHonansHoe obpasoBanme). - ISBN 978-5-906818-59-1. - Texkcr: anexrponssii. - URL:
https://znanium.com/catalog/product/1002587 (nata obpamenus: 09.12.2021).

2. YepenanoB A. K. Muxpocxemorexuuka [DraexTpoHHbl pecype]: yuebnuk / A. K. Yeperna-
HOB.—M.:UH®PA-M,2020.—292¢c.—Pexwum moctyna: https://znanium.com/catalog/product/1043132.

3. Myxanus, JI. . CxeMOoTeXHHKa H3MEPHTEIBHEIX YCTPOiicTB: yuebHoe mocodue st CIIO / JL.
I'. Myxanun. — 2-€ u31., crep. — Cankr-Iletep6ypr: Jlans, 2022. — 284 c. — ISBN 978-5-8114-8972-
5.—  TekcT: onekTpoHHBIi /  Jlawb:  3nekTpoHHO-OMOnuoreynas — cuctema. —  URL:
https://e.lanbook.com/book/185993 — Pexum nocTyna: 1jis aBTOpHU3. IOIb30BaTeNeH.



4. T'ypos, B. B. Mukponpoueccopusie cucteMsl: yueonuk / B.B. I'ypoB. — Mocksa : UHOPA-
M, 2022. — 336 c. + Jlon. matepuans! [OnekTpoHHBH pecypc]. — (Cpennee npodeccuonansHoe obpa-
30BaHHE). - ISBN 978-5-16-015323-0. - Texcrt: 3NIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1843024. — PexxuimM gocTyma: mo moamucke.

5. Ornera, M. B. IlporpammupoBanue Ha si3pike C++: mpakTuyeckuii Kypc: ydeOHoe nmocobue
Ui cpenHero mpodeccuonansHoro obpasoranus / M. B. Ornesa, E. B. Kynpuna. — Mockea : U3na-
TenscTBO FOpaiit, 2021. — 335 ¢. — (IIpodeccuonansroe obpazoranue). — ISBN 978-5-534-05780-5.
—  Tekct: oanextpoHHb//  OOpazoBatenphHas  minardpopma  IOpaiit  [caiit] —  URL:
https://urait.ru/bcode/473118.

6. CmupHoB, }0. A. TexHuueckue cpeicTBa aBTOMATH3allMK M ynpaBieHHs: ydeOHoe nmocobue
st crio / YO, A. CmupnaoB. — Cankr-IlerepOypr: Jlaus, 2021. — 456 ¢. — ISBN 978-5-8114-6712-9. —
Texkcr: 3JIEKTPOHHBIH // Jlansb: 3JIEKTPOHHO-OHOIMOTeYHAs cHcTeMa. — URL:
https://e.lanbook.com/book/151692 — Pexum nocryna: s aBTOPH3. I0JIb30BaTENEH.

7. Benyruna, C. B. PazpaboTka nporpaMMHBIX MOJIYJIEH IIpOrpaMMHOIO OOECIEUYEHHs IJI KOM-
NBIOTEPHBIX cHCTeM. IIpHKIaqHOE TporpaMMEpoBanue : yuebHoe nmocodue nns cro / C. B. benyruna. —
3-e u3m., crep. — Cankr-IletepOypr : Jlans, 2022. — 312 ¢. — ISBN 978-5-8114-9817-8. — Texcr :
SIEKTPOHHBIH // Jlans: anekTponHO-OHOIHOTeYHas cuctemMa. — URL: https://e.lanbook.com/book/200390
.— Pexxum moctyma: 1yt aBTOpH3. IOIb30BATENEH.

8. 3ybkosa, T. M. Texnomnorusi pazpaboTku nporpaMMHoro obecrnedenus: yuebHoe nocobue uis
cro / T. M. 3y6koBa. — 2-e u3g., crep. — Cankr-Iletepbypr : Jlans, 2022. — 252 c. — ISBN 978-5-
8114-9556-6. — Tekcr : anexTpoHHsl / Jlans: anexTpoHHO-OMOMMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/200462. — PexuM nocTymna: Ui aBTOpU3. IOIb30BaTENEN.

9. Xypaenes, A. E. Opraumsanus u apxutextypa DBM. BeruuciutensHbie CHCTEMEI : y4eOHOE
nocobue s cno / A. E. Xypasnes. — 2-e u3sn., crep. — Cankt-IlerepOypr : Jlans, 2021. — 144 ¢. —
ISBN 978-5-8114-8611-3. — Tekcr : 3nekTpouHsli // JlaHb : 31eKTpoHHO-OMONMOTEYHAs CHCTEMA. —
URL: https://e.lanbook.com/book/179036 — Pexum mocTyna: [js aBTOPH3. IOJIb30BATEINEH.

10. Craposeros, C. M. OcHOBBI TeCTHPOBaHHsI IIPOrpaMMHOr0 obecrieueHus: y4edHoe mocobue
s cno / C. M. Craponeros. — 2-e u3g., crep. — Cankr-IletepOypr : Jlans, 2022. — 192 ¢. — ISBN
978-5-8114-9330-2. — Texkcr: anexTporusiii // Jlans: anektpoHHO-OnGHOTeYHas cuctemMa. — URL:. —
Pexxum moctyna: /Uit aBTOpHU3. I10JIb30BaTENIEH.

2.2.3. Jlonmo/JHHTE/IbHbIE HCTOUHHKH

1. Tutos, B. C. IIpoeKkTHpoBaHHe aHATOTOBEIX ¥ IU(POBEIX ycTpoicTs: YdebHoe nocodue /B.C.
Turos, B.W. MBanos, M.B. Bo6eips. - Mocksa: HUL] UH®PA-M, 2017. - 143 c. (Beiciuee obpasoBanue:
bakanaspuar). ISBN 978-5-16-009101-3. - Texker: 3NIEeKTPOHHBIN. - URL:
https://znanium.com/catalog/product/422720.

3. Komuccapos, 0. A. O6was >1eKTpoTeXHHKa U snekTpoHuka: yuebnuk/ 10.A. Kommuccapos,
I'.W. Ba6okun, I1.JI. Capkucosa; mox pex. I1.J]. Capkucosa. -2-e u3a., uenp. u gom.- Mocksa: UHOPA-
M, 2022-479c.-(Briciee obpaszosanue: bakanaspuar).-DOI 10.12737/13474.-ISBN 978-5-16-010416-4.-
Texct: snexkrponnsii-URL: https://znanium.com/catalog/product/1853549-Pexum mocTyna:mo noamucke.

4. 1lanerun, B. ®. Madopmanronnas 6e30MacHOCTh KOMIIBIOTEPHEIX CHCTEM H ceTed [Diek-
TpOHHEIA pecypc]: yuebHoe mocobue / B.®. Illauprun. - M.: @OPYM: HHOPA-M, 2021. — 416 ¢. —
Pesxum moctyma: https://znanium.com/catalog/product/1189327

5. Mronnep, Ckort. Monepuusauus u pemoHt 11K, 19-¢ u3nanue.: Ilep. ¢ anrn. — M.: OO0
“U.J. Bumesme”, 2011. — 1280 c. (+ 242 c. ma CD)

6. Yammunua E.A. ObGcnyxuBaHHe annapaTHOro odecrnedYeHus MepCOHANBHBIX KOMIIBIOTEPOB, Cep-
BEpOB, Nepu(epHiHBIX YCTPOHCTB, 000pynOBaHHsA KOMIbIoTepHO# oprrexuukd. — M. UII «Axaze-
Musa»,2018.- 112¢

7. Pomanor B. I1. Texaudeckoe o6ciyKUBaHKE CPEACTB BEYUCITHTENBHON TeXHUKH —Y4eOHO-
MeTouueckoe nocobue. EniHOe 0KHO mocTyna Kk o0pa3oBaTelbHEIM pecypcaM. Pexxum noctyna — URL:
http://window.edu.ru/catalog/pdf2txt/774/65774/372067p_page=17.

2.2.4 HopmMaTHBHBIE aKThI:
1. Konctutynus Poccuiickoit @enepaunu (¢ rumaoM Pocenn). — M.: TTpocniext,2021. — 64c.
2. Tpynosoii koxexc Poccuiickoit @enepanuu. — M.: IIpocnexrt, 2021. —352¢.
2.2.5 IlepuoguyecKHe H3JaAHHA:
1. T'azera «Poccuiickas raszeray
2. T'azera «ObnactHas rasera»




22.6 TOCThi:

I'OCT 10317-79 IInare! nedatHsie. OCHOBHEIE pa3Mephl

I'OCT 17467-88 MuxkpocxeMbl HHTerpaibHbIe. OCHOBHEIE pa3Mephl

I'OCT 23751-86 I1nare! neyatHeie. OCHOBHBIE IAPAMETPH! KOHCTPYKIHH

I'OCT 23752-79 I1nate neyatHeie. OO1IHe TEXHHYECKHE YCIOBUS

I'OCT P 50621-93 Ilnatel nmevyaTHble OIHO- H JABYCTOPOHHHE C HEMETAUIH3HPOBAHHBIMH OTBEPCTHSIMH.
OO6mue TexHHyeckue TpeOOBaHUs

I'OCT P 51040-97 IInare! neyatHeie. I1laru koopauHATHOM CETKH

I'OCT P 53386-2009 ITnate! neyarnsie. TepMHHBI H ONpeaeIeHUS

I'OCT P 55490-2013 IInatel neyatHsie. OOImuMe TeXHUYECKHE TPpeOOBaHMS K H3TOTOBIICHHIO H IIPHEMKE
I'OCT P 57193 CucremHas 1 mporpaMMHas HHXeHepus. [Iporieccsl JXH3HEHHOTO IUKIIa CHCTEM

I'OCT P 60.0.0.2-2016 PoGoTe! 1 poboToTexHH4ecKue ycTpoicTBa. Knaccupukanus

['OCT P 60.0.0.3-2016 PoGoTs! 1 poboToTexHuueckue ycTpoiictsa. CHCTEMBI KOOPAMHAT H 0003HAYEHHE
[epeMEIIECHH I

I'OCT P 60.0.0.4-2019 Po6oTs! u poboToTeXHHYECKHE yCTpoHCTBA. TepMUHBI M OlIpeieTIeHHs

I'OCT P 60.0.0.5/MCO 19649:2017 PoboTsl 1 poboToTeXHHYECKHE ycTpoicTBa. MobuibHble POOOTHI.
TepMUHEI B OIIpe/ie/IeHus

I'OCT P 60.0.2.1-2016 Pobots u poboroTexuudeckue ycrpoiictea. Obmue tpeboBanus mno 6esomnacHo-
CTH

I'OCT P 60.0.3.1-2016 Po6oTe! 1 poboToTeXHHUYECKHE YCTpOHCTBA. BH/IBI HCTIBITAHMI

I'OCT P 60.0.7.1-2016 PoGoTe! u poboTOoTeXHHUECKHE yCTpoiicTBa. MeETOIBI NpOrpaMMHpPOBAHHUS H B3a-
HMOJICHCTBHS C ONIEPaTOPOM

I'OCT P 60.1.2.1-2016 Poboter u poboToTexHHueckue ycrpoiicta. TpeboBanus 1mo 0e30MacHOCTH I
IPOMBIIIIEHHBIX podoToB. Yacts 1. PoboTh

I'OCT P 60.1.2.2-2016 PoGotsl 1 poboToTexHuuyeckue ycTpoiictBa. TpeboBaHuA 1m0 O€30MACHOCTH IS
MPOMBIIUIEHHBIX POOOTOB. YacTs 2. PoboTOTEXHHYECKHE CHCTEMBI M MX HHTErpallus

I'OCT P 60.2.0.1-2022 PoGotsl u poboToTeXHHYECKHEe YCTpOHCTBAa. MOy IbHBIH NPUHIIKI IOCTPOCHHS
cepBUCHBIX poboToB. Hacte 1. Obuue TpedboBanus

I'OCT P 60.6.3.14-2019 PoGotsl 1 poboToTexHuueckne ycrpoiicta. Paboune xapakTepUCTHKH H COOT-
BETCTBYIOIHME METOMIBI HCIILITAHUH CepPBUCHBIX MOO. poboTtoB. Yacts 1. IlepenBmikenne KONECHBIX pobo-
TOB

TI'OCT P 60.6.3.15-2021 PoGotsl u poboToTexHuueckue ycTpoiicTa. Paboune XapakTepHCTHKH H COOT-
BETCTBYIOIIME METO/IbI HCIIBITAHH CEPBHCHBIX MOOMIBHEIX poboToB. UacTs 2. Hapuranus

T'OCT P MBK 60194-2-2019 Inater neyatHsle. [IpoekTHpOBaHHE, H3TOTOBIEHHE H MOHTaX. TepMHUHEI A
onpenenenus. Yacts 2. CrangapTHOe ynoTpeOsieHHE B 2JIEKTPOHHOM TEXHHKE, a TAKKe IS NeYaTHBIX
IUIAT ¥ TEXHUKH JIEKTPOHHOTO MOHTaXa

I'OCT P MDK 60770-1-2015 Jlatuuku 1ist IPUMEHEHHS B CHCTEMax YIPaBJI€HHs IMPOMBILLIEHHBIM IPo-
neccoM. Yacts 1. MeToas! oneHKH paboynx XapakTepUCTHK

I'OCT P M3K 60770-2-2015 JlaTunku 11 IpUMEHEHHs] B CUCTEMAaX YIPABJICHHS MPOMBILLIEHHBIM I1PO-
neccoM. Yacts 2. MeToapl NPHEMOYHBIX U THIIOBLIX HCIBITAHUH

'OCT P MK 61131-1-2016 Konrposuieps! nporpammupyemsle. Hacts 1. O6mas undopmanus

I'OCT IEC 61131-2-2012 KonTtposeps nporpammupyeMsie. Yacte 2. TpeboBanus k 000pyI0BaHUIO H
UCIIBITAHUS

T'OCT P M3K 61131-3-2016 KonTpoJuieps! mporpaMmupyemMbie. HacTs 3. S3bIKH IporpaMMHUpOBaHHS
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