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AHHOTaUs

Hucuunnuna «udpoBoe mpoektupoBanue KuOephU3NYECKUX KOMILIEKCOB» BXOAWT B
o0pa3oBaTeNpHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBjeHuto moarotoBku 15.03.06 «MexaTtpoHrKka W POOOTOTEXHHKA» HANPABICHHOCTH
«PoboroTexHukay. Jlucrurmmna peanusyercs kaheapoit «Ne32y.

JucuunnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINX KOMIETSHIIHIA:

I[IK-2 «CnocobeH TpOBOAWTH pACUCTHBIE ©  KOHCTPYKTOPCKHE paboOThI  TIO
MPOEKTUPOBAHUIO U CO3JJAHUIO POOOTOTEXHUUECKUX CHCTEM U KOMIUIEKCOB)

[TK-4 «Crioco0eH KCIuTyaTupoBaTh pOOOTOTEXHIUUECKUE CUCTEMbI U KOMIIEKCHD»

ConepxaHue AUCHUIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBA3AHHBIX C IPOMBIIIJIEHHBIM
MHTEPHETOM Bellei u KHOepPU3NIeCKUMHU TEXHOJIIOTUSAMH B SJIEKTPOIHEPIeTUIECKON 00IacTH.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO MpolLecca: JEKIHH, JJA00paTOpHbIe pabOThI, CAMOCTOSITEIbHAS PaboTa 00yJarOIIerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUYHAs aTTeCTAIMs B (popMe dK3aMeHa.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUI.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Llenp AMCIUIIVHDI:
dopMupoBaHuE Yy O00YyYAIOLIUXCA TEOPETHUECKUX 3HAHUM M MPaKTHUECKUX YMEHUH u
HaBBIKOB B OOJIAaCTH TPOEKTUPOBAHUS, MOICITUPOBAHHMA M OTIAAKU KHOEp(HU3NIECKUX
CHCTEM 3JICKTPOIHEPreTHUECKUX 00BEKTOB.
3a/1auy JUCIUIUINHBIL:
1. CdopmupoBaTh 3HaHHMS B OOJIACTH YCTPOMCTBA, MPOEKTUPOBAHUS U MOJEITUPOBAHMS
KHOEpPU3NIECKUX CUCTEMAX;
2. M3yuuTh KOHUEMNLHIO NPUMEHEHUS IPOMBIIUICHHOIO HHTEPHETa, OCHOBHBIE ATaIlb
IPOCKTHUPOBAHUS KHOCPPUZNIECKUX CUCTEM IEKTPOIHEPTETUIECKUX OOBEKTOB.
3. CdhopmupoBaTh NEpBUYHbIE HABBIKM Pa3padOTKH M MOJEIMPOBAHUS KUOEpPU3MUECKUX

CUCTEM DJICKTPOIHEPTETHUECKUX OOHEKTOB.

1.2. JMucumminHa

BXOAUT B

CoCTaB

yactd, (QopMuUpyeMOl  Y4aCTHUKaMH

00pa30BaTe/bHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocsoeHus OIT BO.

B pesynprare M3ydeHus MUCHUILIMHBI OOYYalOUIMiCS AODKEH 00JaiaTh CIeTyIOIIMHE
KOMIIETCHIIMSIMUA WM UX YacTsMHU. KoMIeTeHIMY M MHANKATOPbI X JTOCTH)KEHUS NPUBEICHBI B

tabnuue 1.
Tabnuna 1 — [lepeuens KOMIETeHIIMI U UHAUKATOPOB UX JTOCTHXKEHUS
Kareropus (rpynna) Konn Kon v HanMeHOBaHNE HHIUKATOPA JOCTUKEHUS
HAaUMEHOBaHUE
KOMIIETEHIINH KOMIETECHIINH
KOMITCTCHIINH
[1K-2.3.1 3HaTh METOJIUKH pacyeTa 1
MPOEKTUPOBAHUS OCHOBHBIX XapaKTEPUCTHK
000TOTEXHUUYECKUX CUCTEM U KOMILIEKCOB
[TK-2 Cnocoben p
ITDOBOJHTE [1K-2.Y.1 ymeTs pa3pabaTsiBaTh HOBbIE
P POOOTOTEXHUYECKNE CUCTEMBI C UCITOJIb30BAHUEM
pacueTHbIE U
CPE/ICTB aBTOMAaTU3alUH MPOEKTUPOBAHUS U
KOHCTPYKTOpPCKHE
NepEeI0OBOrO OMbITA pa3pabOTKH
[Tpodeccuonanbhbie | pabOTHI IO .
KOHKYPEHTOCTIOCOOHBIX U3/l
KOMIIETEHIIUU IIPOEKTUPOBAHUIO U
[1K-2.Y.2 ymeTs Npou3BOAUTH pacuer
CO3aHMIO
apaMeTpoB U BBIOOP JIEMEHTOB
POOOTOTEXHUUECKUX
POOOTOTEXHUYECKUX CUCTEM U KOMILJIEKCOB
CUCTEM U
[1K-2.B.1 BnajeTh HaBBIKAMU OTIPEIETIECHUS
KOMILJIEKCOB
TEXHUYECKHUX XapAKTEPUCTUK IEMEHTOB,
BXOJIALIMX B COCTaB POOOTOTEXHUYECKUX CUCTEM
Y KOMIUIEKCOB
ITK-4 Criocoben
JKCILTYaTUPOBATH [1K-4.3.1 3HaTh NpUHIMIIBI paOOThI, TEXHUUECKHE
[TpodeccronanbHbIe
KOMITETEHIIHH pPOOOTOTEXHUYECKHE | XapaKTePUCTUKHU, KOHCTPYKTHBHBIE 0COOEHHOCTH
CUCTEMBI U POOOTOTEXHUYECKUX CUCTEM U KOMILJIEKCOB
KOMILIEKCBI

CaMOCTOATCIIbPHOC

3HAYeHHE,

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
P U3YYEHHUH CIENYIOIIMNX AUCIUIIINH:
— IudpoBoe npoekTUpOBAHUE;
3HaHMs, TOJYy4YEHHBbIE NPU U3YYEHUU MaTepuana AAaHHOM IHUCLUUIUIMHBI, HMEIOT Kak

TakK n

MOT'yT HUCITIOJIB30BaATHCA
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IPOM3BOJICTBEHHOMN MPENIUINIOMHON MPAKTUKH U MOATOTOBKE BBITYCKHOW KBaTU(pUKAIIMOHHON
paboTHI.

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Jlanaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) MpeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTh 1o
Bun yueGHOM paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3auamus, BCEro vac. 51 51
B TOM YHCIIE:
nexmun (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 57 S7
Buo npomesicymounoin ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

EX3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TPyI0€MKOCTH TUCHUTLIMHEI 110 pa3eiaM U BUAaM 3aHSTHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBI Jlexwm | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. bazoBreie moHATHS KHOEPPUINIECKIX 4 4 20

CHUCTEM
Tema 1.1. bazoBble NOHATHSA U OCHOBBI
KHOep(PHU3NIECKUX CUCTEM

Tema 1.2. O6001ICHHAs cXeMa KuOephU3nIECKOM
cuctemsl. MHaycTpus 4.0 1 nepexo/1 B MHLyCTPHIO
5.0.

Tema 1.3 .IlporpamMMHO-anmapaTHas 4acTh
Kubep(hU3NIeCKUX CUCTEM

Tema 1.4 Cepbl mpuMeHEHUS] HHAYCTPHATIBHBIX
KHOEepPU3NUECKIX CHCTEM.




Paznen 2. LludpoBsie TeXHOIOTHH B 4 3 7
KubephU3MIeCKuX CHCTEMaX

Tewma 2.1. IIpoMbIIINIEHHBIN MHTEPHET BEIleH U
MPOM3BOJCTBEHHBIE KHOSP(HUZNIECKUE CUCTEMBI
Tema 2.2. Kubepduzndaeckne CHCTEMBI TTOBEPKH 7
KOHTPOJIbHO-U3MEPUTEIBHBIX YCTPOUCTB

Tema 2.3. TexHOI0rMM KOMOBIOTEPHOTO 3pPEHUS B
KHOEepPU3NUECKUX CHCTEMAaX

Tewma 2.4. IIpoexTrpoBaHye WHIYCTPHUATBHBIX
KHOepPU3NUECKUX CHCTEM

Paznen 3 IlpoexkTupoBanue u MOACIUPOBAHUE 4 3 10
KuOep(hU3NIEeCKUX CHCTEM

Tema 3.1. Micnons30BaHHe BCTpanBaeMBIX CHCTEM B
KHOEepPU3NUECKUX CHCTEMAX 10
Tema 3.2. IlpoekTupoBaHre BEIYACIUTETEHON
KOMITOHEHTHI KHOEep(HU3NIECKOM CHCTEMBI

Tewma 3.3. MoaenupoBaHne KHOEpPU3NUECKUX CUCTEM

Pasnen 4. cnons3oBanue kuOeppundeckoi 5 7 20
CHCTEMBI IIPU YHPABJICHUH JIEKTPOCTAHIINN

Tewma 4.1. Kubepduzndeckas cucrema TUarHOCTHKH
MOHHUTOPHHTA U YIIPaBICHUS THOPUAHOM
3JIEKTPOCTAHIIUEN

Tewma 4.2. B1Oop KOMIIOHEHTOB KHOephU3nIeCcKOi
CHCTEMBI YIIPaBJICHUS] THOPHIHOM IEKTPOCTaHIEH
Tema 4.3. Pa3pabotka ynpasienus kuoephu3nueckoit
CHCTEMBbI THOPUIHON 3JIEKTPOCTAHLIUI

Tewma 4.4. Pa3zpaboTka 4ell0BEeKO-MaIIHHHOTO
uHTepdeiica KHOepHU3NIECKOH CHCTEMBI

Tema 4.5. Vcnonp30BaHKHE TEXHOJIOTUU BUPTYaJIbHOM
pearlbHOCTH B KNOep(hU3nIecKoil CUCTEME YTIPaBICHUS
THOPUAHON AIIEKTPOCTAHIINI

BeInonHeHHe KypcOBOTro MPOeKTa 17
Hroro B cemectpe: 17 17 17 o7
Hroro 17 0 17 17 57

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarlolMMuUCs  OINpENeTeHHbIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX C  Oy;ymei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. ConepxaHue pa3/iejioB U TEM JICKITHOHHBIX 3aHSATHH.
Copep:xanue pa3fesioB U TeM JEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0nHIIE 4.
Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howme
p HaSBaHI/Ie nu coaepmaHHe pa3zlen03 1 TEM JICKIIMOHHBIX 3aHSATUN
paznena

1 Paznen 1. bazoBbie nmoHsATHS KNOEP(HU3NUECKUX CUCTEM

Tema 1.1. bazoBble MOHATHS U OCHOBBI KHOEPPUINIECKUX CUCTEM

Tema 1.2. O6061enHas cxema kudeppusndeckoit cuctemsl. Uunycrpus 4.0 u
nepexof B uaaycrputo 5.0.

Tema 1.3. IlporpammHo-anmnapatHas 4acTb KHOEpPU3NUECKUX CUCTEM

Tema 1.4 Ceprl npuMeHEHHS] UHIYCTPHATBHBIX KUOEPPUINIECKUX CUCTEM.

2 Paznen 2. Lludposbie TEXHONOTHU B KHOEPPU3MUECKUX CHCTEMaX

Tewma 2.1. IIpoMbIlIUIEHHBII HHTEPHET Bellled U MPOU3BOICTBEHHbIE KMOephu3nuecKre
CHUCTEMBI

Tema 2.2. Kubepdusuueckre cucteMbl NOBEPKH KOHTPOIBbHO-U3MEPUTEIbHBIX
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YCTPOMCTB

Tewma 2.3. TexHOIOTHH KOMIIBIOTEPHOTO 3pEHUS B KHOSP(HU3MIECKUX CHCTEMax
Tewma 2.4. IlpoekTrpoBaHre HHAYCTPUAIBHBIX KHOEPPU3ZHUESCKIX CUCTEM

CHCTCMbI

Tema 3.3. MogenupoBanne Kubep(hu3nIecKux CUCTEM

Paznen 3 [IpoexTupoBanue U MOJIeTHPOBAHNE KUOSPPHUZHUECKUX CHCTEM
Tewma 3.1. Micnonb30BaHuE BCTpAaMBAEMbIX CHCTEM B KHOSPPU3UUECKUX CHCTEMAaxX
Tema 3.2. IlpoekTrpoBaHNE BRIYUCIUTEIHHON KOMIIOHEHTH KHOEPPU3UIECKOM

AJEKTPOCTAHLIUU
TMOpUAHOM 3JIEKTPOCTaHIUEN
3JIEKTPOCTAHIIUEN
AJIEKTPOCTAHLIUU

CUCTCMBI

Paznen 4. cnonb3oBanue kubephu3nIecKoi CUCTEMBI ITPH yIIPABICHUN

Tewma 4.3. PazpaboTka yrpaBiieHUss KHOepPU3NIECKONW CHUCTEMbI THOPUIHOM
Tema 4.4. PazpaboTka 4e10BeKO-MallIMHHOTO HHTepdelica kudbephusndeckoi

Tewma 4.5. Mcnosnib30BaHUE TEXHOJIOTUU BUPTYAJIbHON PEAIbBHOCTHU B
KHOEpPU3NICCKOM CUCTEME YIIPABICHUS THOPHIHON JICKTPOCTAHITUN

Tema 4.1. Kubepdusuueckas cucrema 1MarHOCTUKM MOHUTOPHHTA U YIIPABIICHUS

Tewma 4.2. Be160p KOMITOHEHTOB KHOEPHU3UIESCKON CHCTEMBI YIIPABJICHHS THOPUIHOM

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakKTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJINLIE S.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

M3 Hux Ne
Ne | Tewmsl npaktnueckux | dopmel npakTuyeckux | TpynoeMKOCTb, |MpakTHUUYECKOH |pazierna
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
Bceero \ \ |
4.4. JlabopaTopHble 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEJICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HauMeHOBaH e 1aBopaTopHBIX paGoT TpynoeMKocTb, | MpakKTUUYECKOU | pa3zena
/o (dac) MOJATOTOBKH, | HUCITHII
(dac) JIUHBI
Cemectp 7
1 JIPNel Pa3zpaboTka aaropuTma yrpaBiieHUs 4 6 1
KHOeppU3NYecKoi CUCTEMON»
2 JIP Ne2 Hactpoiika 4en0BeKO-MallIMHHOIO 3 7 2
uHTepdeiica kubepPpuznueckon CUCTEMBI
3 JIP Ne3. IIpuMeHeHNe TEXHOIOTUI 3 7 3
KOMITBIOTEPHOT0 3peHus B Knubepdusnueckoi
CHUCTEME
4 JIP Ne4. M3yueHue mporieccoB HACTPOUKHU 4 7 4
CEHCOPOB, JATYMKOB, UCTIOJHUTEIBHBIX
YCTPOWCTB U neprudepruitHOro 060py10BaHUS
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KnOep(pU3NIECKON CUCTEMBI YITPABICHUS
rHOPUIHON SIEKTPOCTAHIHEH

5 JIP Ne5 UccnenoBanue mapameTpoB U 3 7 4
XapaKTePUCTHK KUOep(HU3NIECKON CHUCTEMBI
yIpaBJICHUs] THOPUIHOM AJIEKTPOCTAHIIACH

Bcero 17 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOTHEHUE KyPCOBOU PabOTHI

[enb KypcoBOro mpoeKkTa: MPOeKTUPOBaHNE KMOEPHU3UUECKOTO KOMILIEKCA.
YacoB npakTH4eCKON NOoAroToBKU:17

[IpumepHbie TEMBI 3aJJaHUI HA KYpCOBOM MPOEKT mpuBeeHbl B pazaene 10 PII/I.

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel caMocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuua 7 — Bugsl caMoCcTOsATENNbHOM PaOOTHI U €€ TPYIOEMKOCTh

N Bcero, | Cemectp 7,
Buna camocrosTenbHOM paboThI

qac qac
1 2 3
I/I3y‘IeHI/Ie TCOPCTUYCCKOI'O MaTCpurajia 20 20

nucuurnael (TO)

KypcoBoe npoextuposanue (KI1, KP) 17 17

PacuerHo-rpaduueckue 3ananus (PI'3)

Brmonnaenue pedeparta (P)

[ToaroToBka K TeKyiemMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jowmamrnee 3ananue (J13) 10 10

IToaroroska Kk npoMeXyTOYHOU
A POMEAYT 10 10

arrectanuu (I1A)
Bcero: o7 57

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThl 00YUAIONIMXCS IO TUCIUIUIUHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSTENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Indp/ KonmuecTBo 9K3eMILISpOB B
URL a P cc bubnmnorpaduyeckas ccpliaka OUOIHOTEKE
w (KpoMe 2IIEKTPOHHBIX IK3EMILISPOB)

1. WuTennexryanbHbie HH(POPMAITHOHHBIC -
CHCTEMBI U METO/bI HICKYCCTBEHHOTO MHTEIJIEKTa:
yaeOHUK / A.B. AHIIpEIHKOB, O.H.
AnpnpeitunkoBa. — Mocka: UHOPA-M, 2022.
— 530 c.

2. TlpoMbIIUTEHHBI WHTEPHET Bemiel: ydeOHoe -
nmocooune / FO.C. Angpees, C.JI. TperbsikoB. —
Cankr-TletepOypr, 2019. - 56 c.

3. KuOGepdpusuueckue  cucTEMBl  METOABI




BBICOKOYPOBHEBOTO TPOCKTUPOBAHUS: Yy4eOHOE
nocooue / S.I'. T'opbauer, A.E. Ilnatynos, B.1O. -
IMunkeBny, M.B. Kompuypun. —  CaHKT-
ITerepOypr, 2022. - 51 c.

4. CoBpeMeHHBIe TexHOTOTHH. Knbephunaeckue
cuctembl: yueOHoe mocobue / E.M. I'pomakos,
A.A. Cunmoposa. — Tomck, 2021. - 166 c. -
5. Untepuer Bemed. MccnepoBanust U 00yacTh
npuMmeHeHus: Monorpadus/ 3apamenckux E.IT., -
Aptembe U.E. - M.: HUI[ UH®PA-M, 2015. -

188 c.

6. DICKTPO’HEPreTUYECKHH  KOMILUIEKC  CO 25
CBEPXMPOBOTHUKOBBIM 000pyIOBaHUEM:

pa3paboTka, CO3/1aHMe, UCCIICI0OBAHUE:

moHorpadust /ABtopsi: M.B. bypakos, C.B.
Conénniii, C.C. TumodeeB, M.A. Typy0OaHOB,
JA.B. lummakos, B.®. IllumnuiakoB / mox pen.
B.®. Iumiakosa, FO.A. Auntoxunoit. — CII6.:
I'VAIL 2018. — 288 c.

7. BeimonHeHre padoT 10 OJHOW WIIA HECKOIBKAM
npoeccusiM pabodmX, TOJKHOCTSIM CITy)KaIlluX — 25
Hanaguuk KUIInA: Mmetoauueckue ykazaHus K
BBITIOTHEHUIO JJabopaTopHbix padot / C.B.
Conénsrif, A.K. IIpomaxona, O.4. Conénas. —
Cankrt-Iletepoypr, 2017. — 75 c.

7. IlepeyeHb IMEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKalIMOHHONW ceTn «HTepHeT», HEOOXOOMMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue

He npenycmoTrpeno

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0O€CHEeUeHUs,, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO Mpolecca M0 AUCLHUIINHE.
[lepeueHpb uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne /1t Hanmenosanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca Mo AUCIUILTUHE

[lepedens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmuie 11.




Tabmuua 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t

Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a

CoctaB MaTepHambHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUILUIHHE, TIPECTaBICH B TadmuIel 2.

Tabmuna 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenniiHas J€KIUOHHAs Ay IUTOPUs 21-21
YuyeOunas nabopatopusi ¢ obopynoanrem «Kubepduzuueckue 31-04
CHCTEMBI», KOMIIBIOTEPHI C BHIXOJOM B HHTEPHET

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OLIGHOYHBIX CpPEICTB Uil TMPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIlUH

Bua npomexyTo4HOM arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH

Crircok BONPOCOB K SK3aMEHY.

Breimonnenue KYypCOBOI'O ITPOCKTA BKCHepTHaH OLI€CHKa Ha OCHOBC Tpe6OBaHHﬁ K

COJICPIKAHHIO KYPCOBOTO TIPOCKTA.

10.2. B kadectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemecTpa MOXKET MCIOJIb30BATHCS

100-0aympHas  mkaia

MO,Z[ynLHO-peI\/'ITI/IHFOBOI\/’I CHUCTCMBI yHI/IBepCI/ITeTa, mpaBujia

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

5-0ayuIbHas mIKana

XapaxrepucTuka chopMHUPOBAHHBIX KOMIIETEHINI

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«XOPOLLIO
<«BAYTEHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYHIECTBY M3Jaraer €ro, ONUpasiCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIEATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GATTCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MAaTEPUATIBI.
Bormpocs! mu1st 5x3aMeHa npecraBieHbl B Tabauie 15.

Tab6muma 15 — Borpocs! i1 9k3aMeHa

Kon
Ne /it Ilepedyens BOIPOCOB AJIsA DK3aMEHA
MHAMKATOpa
1. Uto takoe kubepduznueckas cucrema? [IK-2.3.1

2. OCHOBBI MOJIETUPOBAaHUS KUOEPPUZNUECKUX CUCTEM?

3. Cdepsl npuMeHeHHs] KHOEpPU3UIECKUX cucTeM?

4. llepeuncnure npoOeMbl IOCTPOEHUS KNOEp(pU3nuecKkux
cucrem?

5. Kakum oOpazom kubepdusndeckas cucreMa MIpUMEHSTCS B
SHepreTuke?

6. IlepeunciuTe KOMIIOHEHTHI, BXOSIINE B
KnOep(hu3nYecKyro CUCTEMY, IPUBEANUTE IPUMEPHI?

7. Yto Takoe BCTpOCHHAas cuctema?

8. Ilepeuncnute MeTObI yIIpaBieHus kuOepdusnueckon
CUCTEMOM?

9. Kakue cymecTByroT Knbeppuzndeckue cCucTeMbl?

10. B ueM pa3Huna Mexx 1y BCTPOEHHOM cucTeMoil
kubepduznyeckoit cucteMoin?

11. Yto Takoe uHaycTpUasibHas KuOeppusnyeckas cucrema?
12. O6sacTi MpUMEHEHUsI UHIYCTPUAIBHBIX
KHOeppU3NYECKuX cucTem?

13. Uro Takoe MHTEIJIEKTyalbHbIE IPOU3BOICTBEHHBIE
CUCTEMBI?

14. Kubepduszmdeckne CUCTEMBI B UHTEIIEKTYaTbHBIX
MIPOU3BOJICTBEHHBIX CUCTEMaxX?

15. Yto Takoe kubepOe30macHOCTh?

16. Kubep6e30macHOCTh AJI1 HHTEIJIEKTYaTbHBIX
MIPOU3BO/ICTBEHHBIX CUCTEM?

17. Yo Takoe ypOBHU KHOEPPU3NUECKON CUCTEMBI,
nepevucisiere ux”?

18. Uto Takoe mpoMbIlILIEHHbIE HHTEIeKTyalbHble fanHble? | [IK-2.V.1
19. IlpuMeHeHne NpOMBINUIEHHBIX HHTEJUIEKTYaIbHBIX

11




JAHHBIX B KHOEp(PU3NUECKHUX CHCTEMaXx?

20. YopaBneHue HHAYCTpHATIBHON KUOEepPU3NUECKOM
cucTeMoit?

21. Ilepeuncnute chepbl IPUMEHEHUS UHIYCTPHAIBHBIX
kuoepdu3nueckux cuctem?

22. Ponb naHHBIX B MHAYCTPUANBbHOM KnOepduzndeckoi
cucreme?

23. Kubepdusuueckuii moaxo/ K CO3aHUI0 BCTPAauBAEMOI
CUCTEMBI?

24. Tlpumenenue kuOeppu3nIECKNX CHCTEM B IpOIEcce
MOBEPKH KOHTPOJIBHO-U3MEPUTENIbHBIX TPHUOOPOB?

25. Yto Takoe TEXHOJOTUsI KOMIIBIOTEPHOTO 3peHUs?

26. [IpuBenure mpuMepsl TU(PPOBBIX TEXHOJIOTHH,
UCTOJIBb3yeMbIX B KHOep(du3nuecknx cucremax?

27. N3noxuTte npuHIUI paboThl KHOEpHHU3NIECKON CHCTEMBI
C IPUMEHEHHUE TEXHOJIOTUU KOMIIbIOTEPHOT'O 3pEHUS?

28. [IpobaeMbl MPOEKTHPOBAHUSI BBIYHMCIUTEIHHOM
KOMITIOHEHTHI KnOep(ru3ndeckoit cucTemMpl?

29. Ucnonp3oBaHue KNOEPHUZNIECKUX CUCTEM IS
OCYIIIECTBIICHHS aBTOMATU3alIUU IPOU3BOJICTBEHHBIX
MPOIIECCOB?

30. Yro Takoe anmaparHas 4acThb Kuoeppuznueckon
CUCTEMBI?

31. Kubepdusnueckue cucteMbl B pOOOTOTEXHUKE, TIPUBEIUTE
npuMepsl?

32. Kubephuzndeckrue CCUTEMBI C HCIIOIb30BAaHUEM
HCKYCCTBEHHOI'O MHTEJIJIEKTa?

33. OcHoBHbIe TpeOOBaHUS K MOCTPOCHUIO KHOEPHUZUUECKUX
cucrem?

34. Kakyro posib UTparoT JaHHBIE U1 HHIYCTPUAIBHBIX
KHOeppU3NYECKUX CUCTEM?

35. Kakum oOpa3oM kubepdusuueckas cucremMa BHEPSETCS B
IIPOU3BOJICTBO?

36. MogenupoBanue kuOepPU3NIECKUX CUCTEM?

37. OcHOBHBIE TPeOOBaHUS K OCTPOCHUIO KHOEPPUZNIECKUX
cucrem?

38. [lepeuncnure mporpamMMbl CIIOCOOHBIE OCYIIIECTBIIATh
MoJIeJIupOBaHue Kubeppu3nueckux cucrem?

39. IIpobnembl MpH MPOSKTUPOBAHUN BEIYUCITUTEILHON
KOMIIOHEHTHI KnOepdu3ndeckoit cuctemMbl?

40. Yo Takoe BBIYUCIUTENbHAS] KOMIIOHEHTA
kubepdusnyeckux cucrema?

41. IlepeuncnuTe TEXHOJIOTUH, IPUMEHSIEMBIE B
KnOep(hrU3NIecKux cucTeMax, MIpUBEANTE MPUMEPHI?

42. Yt0 TaKoe MHTEUIEKTYaJbHbIE TEXHOJIOTUH, U UX
UCIOJIb30BaHUE B KHOepPpu3nueckux cucremax?

43. IlpuBenuTe npuMepsl IpUMEHEHUs Kubeppusnueckoi
CHCTEMBI Ha IPOU3BOJCTBE?

44. Yto Takoe NpOMBIIUICHHBI HHTEPHET BEIICH?

45. Vcnonp30BaHue UHTEPHETA Bellleil B knOepduznuecknx
cucremax?

46. Uto Takoe nporpaMMHO-MH(OPMAIIMOHHAs cucTema’?

[IK-2.y.2
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47. IlpuMeHeHne mporpaMMHO-UH(OPMAITMOHHOW CUCTEMBI B
KuOeppu3nIecKux cuctemax?

48. HazoBuTE KpUTEPHH OIEHKH KHOEPPU3NUECKONU CHCTEMBI?
49. TlepeuncnuTe TANbl MOACTHUPOBAHUS KHOCPHUZNIECKUX
cucreM?

50. [epeuncnure chepbl MPUMEHEHUS UHIYCTPUAIBHBIX
kubepduznyeckux cucrem?

51. [IpuBeauTe mpuMepbl MPUMEHEHUs KHOepdu3nuecKkux
CHCTEM B 3JIEKTPOIHEpPreTHKE?

52. Ilepeunciaute 0COOEHHOCTH UHTErPALlUU
KuOep(pU3NIECKUX CUCTEM B AJICKTPOCHAOKEHHE.

53. Jlns gero B kubepu3ndeckoii CucTeMe HeoOX0IMMO
YUUTBHIBaTh CUCTEMY 0€30IacHOro JocTyna?

54. IlpuBenuTe npuMeEpPHI BPEJOHOCHBIX aTaK Ha
kuoepdusnyeckyro cucremy?

55. [IpuBeauTe mpuMeps METOIOB 0OecTIeueHUs
0€301acHOCTH KHOEP(PU3UUECKOU CUCTEMBI?

56. Kubepdusnueckast cuctema ynpapieHHst THOPHIHON
ANEKTPOCTAHIIMEN, YCTPOUCTBO, MPUHITUI PAOOTHI?

57. Kak kubepdusnueckasi cuctemMa Ipou3BOIUT JUATHOCTHKY
THOPUTHOM DJICKTPOCTaHIIUCH?

58. IlepeuncauTe KOMIIOHEHTBI KHOEPPU3NUECKON CUCTEMbI
yIpaBICHUS TUOPUTHOM ANEKTPOCTAHIINH?

59. Kakum 00pa3oM OCYIIECTBISIETCS MOHUTOPHHT JaHHBIX
AJICKTPOCTAHIINK KNOEPPU3NUECKON CHUCTEMOM ?

60. Anroput™ paboThI ynpaBieHUs: KHOEPPUINICCKOMI
CUCTEMBI THOPUTHOM 3JIEKTPOCTAHIIMU?

[IK-2.B.1

61. Yro Takoe 4enoBeKO-MaIIMHHBIN HHTEpdeic?

62. Uto Takoe 4eI0BEeKO-MalTMHHBIN HHTEpQEic
Knoeppu3nIecKon CUCTEMBI?

63. Kubepduznueckas cuctema ynpapiaeHHs
ANEKTPOMEXAHUYECKUX KOMILJIEKCOB?

64. IIpuMeHeHne TEXHOJIOTUI BUPTYaJIbHON U TOTIOJTHEHHON
PEaIbHOCTH B MOCTPOEHUH KNOEephU3NIECKO cucTemMbl?

65. Onpeznenenue COCTOSAHMS 2JIEMEHTOB CUCTEMBI HA OCHOBE
JaHHBIX ¢ KUOEpPU3NYECKON CUCTEMBI?

66. CuHTe3 napaMeTpa oneparopa yrnpasJIeHHs
KHOepPU3NYECKUX CUCTEM PA3IMYHbBIX KJIaCCOB?

67. HacTpoiika KOMIOHEHTOB KHOEep(hU3NIECKOI CUCTEMBI
yIpaBieHus: THOPUIHOM 37IEKTPOCTaHIIH?

68. AJrOpUTM yIIpaBJIEHUs CEpBEpaMu B KUOEPPHU3UUECKOIM
CHCTEME yNpaBJIeHUs] THOPUIHOM IEKTPOCTaHIIMU?

[IK-4.3.1

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO

[lepeuenr TeM nns KypCcOBOTO IPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOW pabOTHhI
MpeJICTaBIeHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypCcOBOTO IPOEKTUPOBAHUSI/BBIITOIHEHUSI KYPCOBOM pabOThI
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[TpumMepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHUS

Ne mi/m .
KypCOBO pabOThI

[IpoekTupoBanue KUOEPPU3NIESCKON CUCTEMBI THOPHTHON SHEPTETUIECCKOM
YCTaHOBKHU

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOM aTTeCTallMd B BHIE TECTHPOBAHUS
MpeACTaBICHBI B Tabmwuie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpumepHbIil IepedeHb BOMPOCOB JIJ1s1 TECTOB
WHJUKAaTOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne ni/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTogu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCA B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAII, perinaMeHTUpPYIOIIUX TOPAIOK U MPOUEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromnxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTINHBI
®opMupoBaHue y O0YyYarOUIUXCS TEOPETHUYECKUX 3HAHUN M MPAKTUYECKUX YMEHUM W
HaBBIKOB B 00JIaCTH MPOSKTUPOBAHMS, MOJICIUPOBAHKMSA M OTIAAKU KHOCPp(PHU3NUECKUX CHUCTEM
AIIEKTPOIHEPTETUUECKUX OOHEKTOB.

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIeKIHMU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JeKIusl BBINOIHIET METOAO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00yiacTH 3HaHuUsA, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuUTHE MNPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKaiIIne Tofbl;

— HayyuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICTH H
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);
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— HonyquHe TOYHOI'O ITIOHNUMAHHUA BCEX HGOGXOI[I/IMBIX TepMI/IHOB nu HOHHTI/II\/JI.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  ClIaiiIoB U
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

CTpyKTypa mpenoCTaBiICHUS JICKIIAOHHOTO MaTepuajia MPOU3BOIUTCS COTJIACHO TEeMaM
pa3aesioB AUCIUILINHBI, TPEJCTABICHHBIM B Ta0HIIe 4.

11.2. Meroauueckue ykazaHusi A OOYYaroIIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboOT OOy4aromMHCS [OJDKEH YIrIyOuTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJECTh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue 51abopatopHbIX padoOT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHHIUIMHBI, OIpenesieMoil y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpUOOpeTeHHE HAaBBIKOB MCCIEAOBAHUSA IPOLIECCOB, SBJIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUILINHBI,

— 3aKpeIUICHHE, PA3BUTHE U JETAIN3alHs TEOPETUYECKUX 3HAHUMU, IOJYYEHHBIX Ha
JEKLUSAX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBHOH  paboThl ¢ J1a00paTOpPHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO J1a00PATOPHBIX PadOT
JIaGopatopHas padora Nel «Pa3paboTKa anropuTMa yupabiacHus KUoepdu3nueckon CUCTEMOI

Heas padoTbl: MOCTPOUTH AITOPUTM YIPABIECHUS cepBepa KHOEp(HU3MUECKONW CHUCTEMBI.
N3yunTh OCOOEHHOCTM TIOCTPOEHUS W MNPHUHOMIT paboThl KuOepdu3nuecko CHUCTEMbI
ynpasieHus: TuOpuHoi 3nexTpoctaniuu (I'D). OnpenenuTs OCHOBHBIE PYHKIINN HEOOXOUMbIE

JUTSL TIOCTPOSHUSI CXEMBI YIpaBJIcHHs, cHOPMHPOBATH MPOTPAMMHBIA KOJ KHOEpPHU3NICCKOU
cucreMsl ['D.
IMopsinok BHINOJTHEHHST:
- OnpenenuTh OCHOBHBIE JIEMEHTHI KUOEep(PU3NUIECKOM cUCTeMBI yripaBieHus [ J;
- OnpenenuTh OCHOBHBIEC (DYHKIIMH pabOTOCIIOCOOHOCTH CEpBEPA;
- [TocTpouTth cxemy yrpaBiIeHHUS CHCTEMOU Ha 0a3e MUKPOKOHTPOJIIEPA;
- [IpousBecTH 3amyck MporpaMMHOTO KOJa yIpaBlieHus: cuctemoi ['0.
IosicHenusi k 1a6opaTopHoii paGoTe

brok-cxema kubepdusudeckoit CUCTEMBbI yrpaBieHHus: D COCTOMT U3 BETpOreHepaTopa,
COJIHEUYHON TaHeNH, akKKyMmyJsaTopa, cepBepa, wi-fi poyrepa, android ycTpoiicTBa, cereBoi
IUTaThI, KOHTPOJUIEpa, TaTIYMKOB HANPsDKEHUS, TOKA, TEMIIEPATyphl, OCBEIICHHOCTH U 000pOTOB
(puc.1).
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Pucynok 1 — biok-cxema kubeppu3ndeckoit cucteMsl yrpasieHus ['D
[lepeunciennble KOHTPOJIBHO-U3MEPHUTENbHBIE MPHOOPHI KHOEpPHU3MUECKONH CHUCTEMBI

(bUKCUPYIOT CIEeNYIONIHE TapaMeTPhl CUCTEMBI:

— nepemenHoe Hanpsbkerue ¢a3z A, B u C Berporeneparopa (quamazon ot 0 1o 25 B Ha onny
asy);

— IOCTOSIHHOE HaIpsDKeHHE Ha Harpyske (quana3o” oT 0 no 25 B, Harpy3ka HOCHT, TOJIBKO
AKTUBHBII XapakTep);

— IIOCTOSTHHOE HAIPsDKEHUE COJIHeUHOM O6arapeu (nuama3oH ot 0 1o 20 B);

— MIOCTOSTHHOE HAIPsKEHUE aKKyMYJIsITOpHOU OaTtapeu (auamnaszon ot 0 1o 12 B);

— TIOCTOSTHHBIN TOK aKKyMYJISTOpHOU Oatapeu (nuana3oH ot 0 go 10 A);

— MIOCTOSIHHBINA TOK COJIHEUHOM Oarapeu (auana3on ot 0 g0 10 A);

— IIOCTOSIHHBIN TOK Harpy3kH (quamna3os ot 0 1o 10 A);

— TeMmepaTypa U BIIQXHOCTH OKpYKarolled cpeabl (TemmepaTrypa BBIBOJUTCS B Tpajycax
Henbcust, a BIaXKHOCTH B MPOLIEHTAX );

— OCBEILIEHHOCTh COJIHEYHOM OaTapen Ha COJIHLE (3HAYEHHE BBIBOJUTCS B JIFOKCAX);

— OCBelEHHOCTh ['D B TeHHU (3HAaUE€HUE BBIBOJIUTCS B JIFOKCAX).

Taxxe kubepdusznueckas cucTeMa OCyIIECTBISET yIIpaBIeHHe KOMMYTAlMSIMU B y3Jax U
aneMmeHTax ['9:

— BKJIFOUEHHUE WM OTKJIIOUYEHHE BETPOreHepaTopa Mo LMY IEPEMEHHOr0 Toka (KoMMyTanus ¢a3
A,BuC),

— BKJIFOUEHHE UJIU OTKJIIOYEHHE BETPOreHepaTopa Mo LENu MOCTOSIHHOIO TOKa (Harpy3KHu);

— BKJIIOYEHHE UJTU OTKIIIOYEHHE HMUTAIIMU OCBELICHUS COJTHEYHOU OaTapeu;

— BKJIFOUEHHE WM OTKJIIOYEHUE aKKyMYJIATOpHOU Oatapeu;

— BKJIFOUEHHE WU OTKJIIOYEHHE COJIHEUHOU OaTapeu.

WNndopmanus o Bcex XapakTepHCTHKaX M pexxuMax pabotsl ['D cobupaercsHa cepsepe
kubeppusnyeckoir cucrembl. CepBep cTpouTcss Ha 0a3e IUIAHIIETHOIO KOMIIBIOTEPA C
onepanroHHoi cuctemoir Android, xoTopwiii cBsi3biBaeTcs udepes Wi-Fi poyrep m Ethernet
MOJyJIb ¢ MUKPOKOHTPOJUIEPOM (pHc.2).
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Pucynoxk 2 - Cepsep kubepduznyeckoit cuctemsl I'D
bnok-cxema anroputma (QYHKIMOHHPOBAHUS CEPBEPHOM YaCTH KUOEPPU3NUIECKOM

CHCTEMBI 10 AMArHOCTHKE, MOHUTOPHUHTY U ynpasieHuto ['D npencraBieHa Ha pucyHkax 3-4.
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Pucynoxk 3 — biiok cxema nepBoit yactu anroput™ma GyHKIIMOHHPOBAHUS CEPBEPHOI YacTH
KrOeppU3NIECKOM CUCTEMBI.
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Pucynok 4 — biok cxema BTOpoi 4acTH anropuT™ma (GyHKIIMOHUPOBAHUS CEPBEPHON YacTH
KrOeppU3NYECKON CUCTEMBI.
Oco0eHHOCThIO anropuT™Ma (PyHKIIMOHUPOBAHUS CEPBEPHOM YacTH, SBISETCS, TO YTO, OH
pa3OUT Ha HECKOJBKO (PYHKIHMI, KOTOpbIE OTBEYAIOT 32 OCHOBHBIE Y3JIbl M 3JIEMEHTHI I D:
— ¢pyaxus ACViewController oTBeuaeT 3a n3mepenue nepeMeHHoro Hanpsbkenus ga3 A, B u C

BETpOreHepaTopa;
— ¢ynkuus DCViewController oTBeuaeT 3a M3MepeHHE MOCTOSHHOTO HANpPSsDKEHHsI Harpyski,
COJIHEYHOM OaTapeu U akKyMYJIATOpPHOM Oatapeu;

— ¢ynxus LoadViewController oTBeuaer 3a n3MepeHHe MOCTOSIHHOIO TOKa aKKyMYJISITOPHOM
Oatapeu, COIHEUHOW OaTapeu U Harpy3KH;

— ¢yaxus ClimatViewController oTBedaeT 3a u3MepeHHE TEMIIEPaTypbl M BIAXHOCTH
OKpYy»Karolen cpeasl Bosie ['3;

— ¢ynkuus LightViewController oTBeuaeT 3a u3mepeHue OCBEIIEHHOCTH COJTHEYHOU OaTapen Ha
COJIHIIE U OcBeleHHocTH ['D B TeHu;

— ¢ynkuus CommutatorsViewController oTBewaer 3a BKJIIOYEHHE WM OTKJIIOYEHHE
BETpOreHepaTopa Mo LENU MEePeMEHHOr0 TOKa, BETpOreHepaTopa MO LEMU MOCTOSHHOIO TOKa
(Harpy3Ku), UMHUTALMU OCBEILIEHHs COJIHEUHOM OaTrapen, akKyMyJIsITOPHOM OaTapen U COTHEYHOU
Oatapewu;

—¢pyukuuuGlobalServerController, GlobalServerAPl, FacilitySpeakServerController
uViewController otBeuaroT 3a paboTy cepBEPHOI YaCTH.
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JlaboparopHas pabota Ne 2 «Hactpoiika yenoBeko-MallIMHHOTO UHTepdeiica kudepduzndyeckon
CHUCTEMBI»

Leab paGorsi: YCBOUTH NPUHIMI PaOOTHI MOCTPOSHHOIO YEJIOBEKO-MalIMHHOTO UHTepdelica
(UMN) xubeppusnueckorr cucremsl ['D. M3yunTh IJIOTUKY pabOTHI, OCHOBHBIE OKHa U
anmaparHyro dyactb UMU cucremsl. [IpousBecT HACTpPOMKY CHCTEMBI COTJIACHO 3aJlaHHBIM
IIPEno/iaBaTesieM apaMeTpam.

Iopsaok BbHINOJTHEHHSA:

- I3yunTh anmapaTHyro 4acTh U €€ B3aUMOJECHCTBUE C CEPBEPOM;

- 3yunTh 00651aCTh OCYILIECTBIICHUS HACTPOMKH IMapaMeTpoB HHTepderica;

- 3yunTth cTpyKTYpy NOCTPOCHHOTO HHTEpderica;

- OcymiecTBUTh HacTpoiiky UMMU.

IosicHenus k 1a00paTopHoii paGoTe

UYenoBeko-MalmMHHBIA ~ UHTEpEHc KuOephU3MIECKON CHCTEeMbl peaJiM30BaH Ha
nporpaMMHOoM obOecriedennn  Unity. [lpeumymectBamu ucnosib3oBanus Unity  sSIBISIOTCS
HAIM4YUEe BHU3YyalbHOU cpeabl pa3paboTKu, MEeXIUIaTGOPMEHHON MOANEPKKU M MOIYIbHOMI
CUCTeMBbl KOMIIOHEHTOB. K HemocTtaTkaM OTHOCST MOSIBICHHE CIOKHOCTEH mpu padore ¢
MHOTOKOMITOHEHTHBIMU CXEMaMH U 3aTPYAHCHHUS MTPH MOAKITIOYCHUN BHEITHUX OMOIHOTEK.

Penaktop Unity umeer mnpoctoii Drag&Drop unTepdeiic, Jierko HacTpauBaeMBIid,
COCTOSAIIMNA U3 PA3IMYHBIX OKOH, Oylarogaps 4eMy MOKHO MPOM3BOJUTH OTIAAKY IMPHUIOKECHUM
npsiMo B penakrope. Pacuérel pusuku npousBoauT Gusndeckuii neuxok PhysX or NVIDIA.

Ha pucynke 5 mnpencraBieH au3ailH W aldropuT™M (YHKIIMOHMPOBAHHS UEIOBEKO-
mammHHOTO HHTepdeiica (UMW) xubepdmsuueckoir cucrembr ['D. Paspaboranusnii UMU
npecTaBisieT co00i OJMHHAALATE OT/IEIHHO BCIUIBIBAIOIUX OKOH:

— OKHO OCHOBHOI'O MEHIO B KOTOPOM MOXXHO BbIOpaTh Kak I10JIb30BaTellb BOHAET B
CUCTEeMY: TIIaBHBII cepBep (cpeaa pa3paboTuvka), aAMHUHHUCTPATOP (MIOJHBIM JOCTYH KO BCEM
peXKUMaM CHCTeMbI) U HaOmoaTeNnb (TOJbKO MOHUTOPHHT MapaMeTpoB, KOTOPBIE pa3pelieHBbI
aIMUHUCTPATOPOM), TOJOOHBIA TOAXOJA IO3BOJISIET OOECIEeUUTh MAaKCUMAJbHBIH YpPOBEHBb
UH(OPMAIIMOHHON 0€30MaCHOCTH CUCTEMBI;

— OKHa OCHOBHOTO CepBepa, aJMUHHUCTpaTopa M HaOJroAaTens COOTBETCTBEHHO CO

CBOMMU KOHTEKCTHBIMU ITOJIMEHIO;

— OKHO KOHTEKCTHOTO IIOJIMEHIO TIO03BOJISIET NEpEeXOAUTh B pa3feiibl: MOCTOSHHOE
HaNpsDKeHHE, TIEPEMEHHOE HaIpsDKEHHE, OCBEIIEHHOCTh, IMapaMeTphl OKpYXKAroIIeH Cpemsl,
3JIEKTpUYECKasi Harpy3Ka, KOMMYTaIlUsl U aKKayHT;

— OKHO TIOCTOSIHHOE HAmpsHKEHUE ITO3BOJISIET OTCIICKMBATh: MOCTOSHHOE HANPSIKCHHE
Harpy3kH, COJTHEYHOM OaTapeu, akKyMYJSTOpPHOH OaTapeH, a TakKe MPOU3BOAUTH KOMMYTALUU
Herned BKJIIOUEHWS WJIM OTKJIIOYEHHs: HWMHTAllMM OCBELICHMS COJHEYHOH Oarapew,
aKKyMYJISITOPHOW OaTapen, COJIHEUHON Oarapen M BeTporeHepaTropa Mo LEMH MOCTOSIHHOTO TOKa
(Harpys3km);

— OKHO TIEpEMEHHOE HaNPsDKEHHE MO3BOJISIET OTCISKNBAThH TIEPEMEHHOE HaNpsDKeHne (a3
A, B u C Berporeneparopa, a TakXe MPOU3BOJUTH KOMMYTAIlMM IIeTel BKIIOUEHHUS WIH
OTKJIFOYEHHUS BETpOreHepaTopa Mo ey NePeMEHHOT0 TOKa;

— OKHO OCBEIICHHOCTh IO3BOJIIET OTCIICKMBATH OCBEHIEHHOCTh COJIHEYHON Oarapen Ha
COJIHIIE ¥ OCBEIEHHOCTh ['D B TeHu;

— OKHO TapaMeTphl OKpPYKAoIIed Ccpeasl TO3BOJSIET OTCICKHBATH TEMIIEPATypy U
BJIAYKHOCTH OKPY>KAIOIIEH CpeIbl;
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— OKHO DJIEKTpUYECKasl Harpy3ka II03BOJIIET OTCJICKHUBATh IOCTOSHHBIA TOK:
AKKyMYJIITOPHOU OaTapeu, COTHEYHOU OaTapew W Harpy3Ku;

— OKHO KOMMYTAIIMU TMO3BOJISIET MPOU3BOJIUTH MEPEKIIOYCHUS IENel BKIIOUECHUS WU
OTKJIFOYEHUS: BETPOreHeparopa MO LEeNH MEPEeMEHHOrO0 TOKa, MO LENHU IOCTOSHHOTO TOKa
(Harpy3KH), UMUTAIMH OCBEIICHUS COJIHEYHOU Oarapeu, akKKyMYJISITOPHOW OaTaper M COTHEUHOM
OaTapen.

Takke B OKHAaX IOCTOSHHOE HAaNpsDKEHHUE, NEPEMEHHOE HaNpsHKEHHE, OCBELIEHHOCTD,
napameTpbl OKpYXarollel Cpelbl U JEKTPUUYECKasi Harpy3Ka €CTh BO3MOXKHOCTh OTCJICKHBATh
Bce u3MUYECKUE BEIMYUHBI B BUJIE TPaUKOB, KOTOPBIE CTPOSITCS B p€AIbHOM BPEMEHHU.

Jiis nactpoitku YUMU HEo0X0MMO B TJIABHOM MEHIO BBIOpATh «I JTaBHBIN CEpBEpP», MOCIIe
yero OyAeT BO3MOXKHO MEpPeWTH B JH000€ U3 IMEPEeUMCIICHHBIX BbIIe OKOH. [Ipon3BoauTh
HEOOXOUMbIE HACTPOMKM MOXHO NEpels B OKHAa IOCTOSHHOE HamNpsyKEHUE, MEePeMEHHOE
HaIpsKEHUE U KOMMYTAaIUH.
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Pucynoxk 5 - Jlu3aifH 4enoBeKo-MalIMHHOTO HHTepdelica kudepduznueckoit cucremsr D

JlabopatopHass paGora No3 «IIpumeHeHHE TEXHOJOTMMl KOMIIBIOTEPDHOTO 3DEHUS B
KubepHU3UUECKON cucTEMEY

Hean padorsl: uccnenoBars KNI kubeppuznuueckoil cucteMsl Ha CTeHE (PUKCALUU TaHHBIX
U3MEPUTENIBHBIX YCTPOUCTB C IPUMEHEHUEM TEXHOJIOTUI MAIIMHHOTO 3PEHMSL.

ITopsinok BHINOJIHEHUS:
OcyuiecTBUTH COOPKY KHOepPU3UYECKOH CHCTEMBI:
e [loakimouuTh BCE DIEMEHTHI CXEMY B €IUHYIO cUCcTeMY (pHC.6)
e HacTtpouth cBETOOMONHYIO  paMKy JUISI  TOJCBETKM  HM3MEPUTEIHHOIO
000py/IOBaHUS.
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e HacTtpouts kamepy cucTeMbl pacrio3HaBaHUSI.
e YcraHoButh B 30HY (pukcanuu qanabix KUIT (puc.7).

Hanwucars nporpamMmy st ocymectsieHust pukcanuu nanasix ¢ KUIL.
o IIposectu ucneiranue KUII kubepduznueckoii cucreMs! (puc.8).

[Ipou3sBecTH pacyeT MOrPEUTHOCTH MPOrPaMMbI (PUKCAIIUN JAHHBIX.
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Pucynok 8 - Ucnbitanue pabotsl KUIT kubepduznaueckoit cucremMsl

IosicHenue k 1abopaTropHoii padore
®dukcanus JaHHBIX MOXKET MPOBOAUTCS ABYMs pasHbiMu Tuniamu KUII. Jlns peanuzanuu
duKcaui JaHHBIX C YCTPOWCTBA HWMEIONIETO IUPPOBON D3KpaH OTOOpaKCHHsI aHHBIX,

(GYHKIIMOHAT TPOTPaMMBbI JIOJDKEH 3aKI0YaThCsl B PACIIO3HABAHUHM YWCICHHBIX 3HAYCHUH C
skpana KUII (puc.9).
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Pucynok 9 — PacnioznaBanue gansbix ¢ ugposoro KUIT

B cnyuae co crpenounsiMu KUII HEoOXoaumMO NpoOM3BOAWUTH COIOCTABJICHMS YIJia
OTKJIOHEHUS CTPEJIKH MpUOOpa W JaHHBIX TPaIyUpOBAHHOHN MmIKaibl. i1 3TOro HEoOXO0AUMO B
GyHKLIMOHATe mporpaMMe Y4YMThIBaTh (ukcanuio yria orkioHeHus crpeiaku KUII (puc.10) c
MOCIEAYIOUIUM COIMOCTaBICHUEM C YHUCJIEHHBIMM 3HAa4eHMSIMM IIKainbel npubopa. JlaHHyrO
(YHKLIMIO BO3MOYXHO BBIITOJHUTH COCTAaBUB B IIPOTrPaMMe paclio3HaBaHUs TaOIUIy COOTBETCTBUS
yrila HaKJIOHA CTPENIKHM M TaHHBIX IKabl (puc.11).

Pucynok 10 — @uxcanus nporpammoii yria HakioHa crpenku KUIT
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© sonbT = 46,6164 rpan. / 101,... B

89 sonsT = 36,6773 / 125,925 B / 99,7 B
99 soneT =~ 33,1652 / 132,8 B / 102,5 B
100 soneT = 29,3652 / 139,4 V / 184.5 V
119 sonsT = 25,1287 / 146,3 V / 186.5 V
120 soneT = 20,6912 / 155,85 V / 108.5 V
130 sonsT = 15,8880 / 164,87 V / 111.5 V
140 soneT =~ 11,3946 / 175,25V / 113.85 V
150 soner = 7,3705 / 185,55 V / 127.9 V
16@ soneT =~ 3,6243 7 195,75 V / 134,15 V
178 soner = -0,3773 / 206,8 V / 138.65 V
180 sonsT = -3,8185 / 215,9 Vv / 141.1 V
19¢ soneT = -8,3085 / 227,5V / 143.8 V

200 soneT = -11,8016 / 236,1 V / 145.4 V
210 BonbT = -16,7656 / 247,44V / 147 V
220 soner = -21,2213 / 256 V / 148.1 V
230 soneT = -27,6793 / 266,9 V / 149.25 V
240 soneT = -34,8245 / 275,11V / 149.8 V
250 soneT = -42,4921 / 282,1V / 150.45 V

Pucynox 11 — Tabnuna conocrapienus yria otkiaoHeHus crpenku KUIT u nanHbIx
HIKAJTBI

JlaGopatopnast pabGota Ne 4 «M3yueHHe MPOIECCOB HACTPOWKH CEHCOPOB, JIATYUKOB,
UCIOJHUTENILHBIX YCTPOUCTB U mepudepuilHoro obopynoBaHus KuOephU3UYECKON CHCTEMBbI
yhpaBiaeHUs THOPUTHOM ANEKTPOCTAHIIUEH )

Heas padoTbl: M3yunTs NPUHIUNHAIBHYIO CXeMYy KHOEp(PHU3UUECKOW CHUCTEMBI YIPaBICHHS
['D. PaccMmoTpeTh ycTpoiCTBa y4eTa NaHHBIX TMOPUAHON 3JIEKTPOCTAHLIMU OCYIIECTBISIONINE
MOHUTOPUHT TapaMETPOB AJIEKTPOCTAHIMH. [Ipom3BecTH MpOorpaMMHYI0 HACTPONKY TAaTUHKOB
CHUCTEMbl MOHUTOPUHTA, JUArHOCTUKY U yripaBieHus ['D.

ITopsioK BBINOJTHEHUS:

- 3y4uTh NPUHIUIIUATIBHYIO CXEMY;

- OmpenenuTs TUMBI JAaTYUKOB HEOOXOAMMBIC i (QPYHKIMOHUPOBaHUS KHOEpPU3UUECKOM
cucreMsl 1'9;

- I3yunTh cxXeMbl NOJIKJIIOUEHHS TATYUKOB K MUKPOKOHTPOJLIEPY;

- OCylIeCTBUTh MPOTPAMMHYIO HACTPOMKY JATUUKOB;

- [TocTpouts 00IIYIO CXEMY TTOIKITFOYCHHUSI.

IosicHenusi k 1a0opaTopHoil padoTe
Kubepduznuueckast cucrema ymnpasieHus ['D comepxut B ceOe MaTuyuKu ydera, UKCAUu U
O0TOOpaK€HUM JaHHBIX DSJEKTPOCTAHIUM [UIS OCYLIECTBICHHS MOHMTOPUHIA, JIMAarHOCTUKU
ylpaBiieHUs! Kubeppusnueckoit cucremsl 9.

[IpuHnunuaneHas cxema KMOEpPU3NYECKOW CUCTEMBI MO TUArHOCTUKE, MOHUTOPUHTY U
ynpasienuto I'D npeacrasineHa Ha pucyHke 12.
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Pucynok 12 -IlpunnunuansHas cxema Kuoeppu3nuecKoi CHCTEMBI IO AUATHOCTHKE,
MOHMUTOPHHIY U ylpasiaeHuto I'D

s usmepenuss nepeMeHHoro HamnpsokeHuss ¢az A, B u C cBepXmpoBOJHHUKOBOTO
reHeparopa HCHOJB3yIOTCs Moxynu Voltage Sensor. Ha pmanHOM Momyne peanan3oBaH
PE3UCTHBHBIN JICIUTENb HANPSDKEHUS, KOTOPhIA nMeeT Koddduuuent 1 k 5 (koapdunuent 0,2).
DTO 3HAYUT, YTO HA BXOJE MOJYJISl HANPSKEHHE MOXKET u3MeHsaTbes ot 0 1o 25 B, a Ha BeIxoze
OHO Oy/eT MpOMOPIHOHATBLHO pachpeneneHo B auanazone oT 0 go 5 B. Takue xe maTumku
YCTaHOBJIEHBI AJI1 U3MEPEHMUSL:

— MOCTOSIHHOT'O HalpsKEHUE COJTHEUHO OaTapeu;

— MOCTOSIHHOT'O HalpsKEHUsI aKKyMYJIITOPHOM OaTapen.

JlaHHbBIE TaTYMKN IPOrPaMMUPYIOTCS IIPY MTOMOIIBIO KOJa:

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

float volt=analogRead(A3)/40.6;

Serial.print("Volt: ");

Serial.print(volt);

Serial.printin(" U"); }

[Moaxmoyenue moaynu Voltage Sensor mpou3BOAMTCS COTJIACHO CXeMe PUCYHOK 13.
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Pucynok 13 — Cxema noaxitouenus moayist Voltage Sensor

Jis  w3MepeHusT TepEeMEHHBIX TOKOB (ha3 CBEPXIIPOBOJAHHKOBOIO BETPOTEHEPATOpA
UCIIONIB3YIOTCS TaTYMKU U3MEPEHUsl CUIIbI ToKa Ha 0aze mMukpocxembl ACS712, Biroyaromiei B
cebs matunk Xosuta. [ xKoppekTHOW paboThl JaTtyumka Toka HoMuHaimoMm 30 A, psaom ¢
JATYMKOM pa3MelleH MeAHbIN mpoBoAHUK. CaM naTyuk XOoJula pacnoliaraercsi HEmoCpeICTBEHHO
HAa KpUCTallle MHKPOCXeMbl. Takke J[aHHBIM JaTYUKOM B TMPEACTABICHHOM KOMIUIEKCE
U3MEPSIETCS] U BBIMPSIMIICHHBIA TIOCTOSIHHBINA TOK CBEPXIPOBOIHUKOBOIO BETPOreHEpaTopa HIH
TOK Harpy3KHu.
Taxoxe JaHHBIE TaTYUKU UCTIOIB3YIOTCS JIJISl U3MEPEHUS:

— TOKa COJIHEYHOU Oatapeu;

— MOCTOSIHHBIN TOK aKKyMYJISITOPHOU OaTapem.
Muxkpocxembl ACS712 nporpaMMupyeTcsi ¢ TOMOIIbIO CIEAYIOLIEro Koa:

#include <math.h>

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

loat sss=analogRead(A1l);

float ddd=512.0-sss;

float fff=ddd*0.0705;

Serial.print("l: );

Serial.print(fff);

Serial.printin(" A"); }

[Monkmrouenne ACS712 st uamMepeHus MOCTOSHHOTO TOKA MPOU3BOJUTCS COTIIACHO
cXeMme, MPeICTaBIEHHON Ha pUCyHKe 14.
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Pucynok 14 — Cxema noaxntouenus gatunka ACS712

BerlnpsiMiieHHOE MOCTOSIHHOE HANPsHKEHUE CBEPXIIPOBOJIHUKOBOTO BETPOre€HEpaTopa MiIu
HaIpsDKEHUE Ha Harpys3ke usmepsiercs ¢ nomolnpto garuuka MAX471. JluanazoH nu3smepseMoro
HanpspkeHus coctapisier oT 0 mo 25 B, npu nutaHud OoT MUKpoOKOHTposuiepa 5 B. Tok
U3MepseTCs IOCPEICTBOM U3MEPUTEIBHOTO LIIYHTA BO BCTPOEHHOIN MuKpocxeme MAX471.
Hatunk MAX471 nporpamMmmupyercst py MOMOIIU KOJIa:

int average;

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

long sum=0;

for(byte i=0; i,NUM_READINGS;i++){

sum+analogRead(A4);}

average /= NUM_READINGS;

Serial.print("l: ");

Serial.print(average);

Serial.printin(" A"); }
[Tonkmouenue narurka MAX471 npon3BoIUTCS COTTIaCHO CXEME PUCYHOK 15.
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Pucynok 15 — Cxema noAk/IO4EHNs aHAJIOIOBOT'0 1aTYMKa TOKa U HanpsbkeHns MAX471

TemmepaTypa U BIaXXHOCTb OKpY)KalOIIEH cpeabl U3MepAeTcs HUPPOBBIM AATYUKOM
TEMIEpATypbl U BIAKHOCTH BbICOKOM TouHocTh DHT22. MakcumanbHas HOrpelIHOCTb
U3MepeHus Temmeparypbl coctaiser +/- 1 °C. IlorpemHocTs M3MEpEeHUsS OTHOCHTEIbHON
BIIQXKHOCTH HAaXOJUTCS B mpezenax ot +/-2 % no +/-4 %.
Hatuuk DHT22 nporpammupyercsi ¢ TOMOIIBIO KOJA:

#include «DHT.h"

#define DHTPIN 2 // BbIBOJ, K KOTOPOMY MOJKITIOYAETCS TATUYUK

#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

void setup() {

Serial.begin(9600);

dht.begin();

}

void loop() {

delay(250); // cauTeiBaHME TeMIlepaTyphl WM BIQKHOCTH 3aHUMaeT 250 Mc

float h = dht.readHumidity(); // cautsiBanue TemnepaTypsl B rpagycax Llenbcus

float t = dht.readTemperature(); // mpoBepsiem, ObLIH JIM OIIMOKY TIPH CINTHIBAHUU H,
ecyy ObLIIM, HAYMHAEM 3aHOBO

if (isnan(h) || isnan(t)) {

Serial.printIn("Failed to read from DHT sensor!");

return;

} //BBIBOIMM HHpOpMAIHIO B MOHUTOP TOCIIEIOBATEIIBHOTO TIOPTA

Serial.print("Humidity: ™);

Serial.print(h);

Serial.print(" %\t");

Serial.print("Temperature: ");

Serial.print(t);

Serial.printin(" *C ");

}

IlogkmroueHue TaHHBIX JATYUKOB MMPONU3BOAUTCA COTJIACHO CXEME PHUCYHOK 16.
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Pucynok 16 — Cxema noaxiitoueHus uppoBOro AaTYHKa TEMIEPaTypbl U BIaKHOCTH BBICOKOH
touyHoctu DHT22
I[HSI OIPCACIICHUS OCBCUICHHOCTHU ITOBCPXHOCTHU COJIHEUHOH 6aTapeI/1 U TOBCPXHOCTU
BOKpyT ['D (B TeHn) ucnonb3yercs Trema-Moayib JaTYUK OCBEIICHHOCTH.
Trema-moayab IporpaMMHUpPYETCsl C TOMOLIBIO KOAA:
#define light AO
void setup(){
Serial.begin(9600); }
void loop(){
delay(1000);
float h = dht.readHumidity();
float t = dht.readTemperature();
if (isnan(h) || isnan(t)) {
Serial.printin("Error!™);
return;}
Serial.print("Light: );
Serial.print(illuminance);
Serial.printin("Lx");}
HOI[KJ'II—OLIGHI/IC JAaHHBIX JATYUKOB INPOU3BOAUTCA COIJIACHO CXEME PUCYHOK 17.
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Pucynok 17 — Cxema noAKIIIOUEHUS AATYNKA OCBEILIEHHOCTU

Taxxe kubepdusnyeckas cucrtema MpeanoiaraeT U3MepeHne epPeMEHHOr0 HalpsbKeHne
nocje npeodpasoBares Ha Harpy3Kke NepeMEeHHOro Toka. /JlaHHOeHaIpskeHe MOKET I0CTUTaTh
250 B, nns ero m3aMepeHMs] IpUMEHsETCA JaTYUK nepemMeHHoro HanpsbkeHus ZMPT101B. On
npescTaBisieT co0oil 0aHO(Ma3HbIN MOHMKAOIMNN TpaHC(OPMATOp HANPSKEHUS, TO3BOJISIOIINN
U3MEPSTH HAPSKEHHE IEPEMEHHOI0 TOKa B [uarnas3one ot 195 no 250 B.
Jatuuk ZMPT101B nporpammupyeTcs ¢ MOMOLIBIO KOJa:

void setup(){

Serial.begin(9600); }

void loop(){

delay(1000);

float volt=analogRead(A3)/40.6;}

Serial.print("Volt: ");

Serial.print(volt);

Serial.printin(" U");}

28



IloakaroueHne JaHHBIX JATYNKOB MMPOU3BOAUTCA COTJIIACHO CXEMC PUCYHOK 18.
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Pucynok 18 — Cxema noaxirodeHus JaTdynka nepeMeHHoro Hanpsbkenus ZMPT101B
Bce xommyTanuu, KOTOpbIe OCYIIECTBIISIET pa3pabaTeiBaeMast kKubepdusuueckas cucrema
B y371ax U 3jeMeHTax ['D, oCylecTBIAIOTCS IPU NOMOILM PEIEHHOr0 MOAYJIS C HIECTHAALATBIO
JNEKTPOMEXAHUYECKUMU PEJIE C KOMMYTALMOHHBIMHM XapaKTEPUCTUKAMH 110 HanpsbkeHuto 250 B
u ToKy 10 A.
[TpyHuMnUanpHas cxeMa INOJIKIIIOUEHHS peie NPeCcTaBiIeHa Ha pucyHke 19.

»
3
;
3
.

SV Adapter

Pucynox 19 — [MpuniunuansHas cxema MOIKIIOUYSHHS PeIeHHOTO MOTYIIS

JlaboparopHas padota NoS5 «McciaemoBaHue MapaMETPOB M XapaKTEPUCTHK KHOEp(hH3MYECKON
CHCTEMBI YIIPABICHUS THOPUIHOMN DJIEKTPOCTAHIIMEI

Hean padorsi: [IpousBectn ucnbiTanne kubepduznueckon cuctembl ['D. CpaBHUTH JTaHHBIC
CTAIlMOHAPHBIX KOHTPOJIbHO-U3MepHUTEbHBIX TiprbOopoB (KUII) cTenma ¢ TaHHBIMH JaTYHKOB,
BBIBOJIMMBIX Ha MHUKpomporeccop. OCyIIeCTBUTh U OLIGHUTh PacdyeT OTKIOHEHHS Pe3yIbTaTOB
JTAHHBIX CEHCOPOB.

IopsiaoK BHINOJIHEHHS:

29



- [Ipon3BecTn ncnbiTaHue KNOEPHUINIECKOIN CUCTEMBI,
- CHaTb naHHbIe co crannoHapHbix KUII;
- 3aukcupoBaThH TaHHBIE CEHCOPOB C cepBepa KNOepHU3NIECKON CUCTEMbI
- [Ipou3BecTn pacyeT OTKIOHEHHUS TaHHBIX CEHCOPOB OT cranroHapHbeix KUIT;
- OLICHUTD CTETIeHb OTKIOHEHUS JaHHBIX.
IHosicHenus Kk 1abopaTopHoii padorte
[lepen mpoBeneHuE WCHBITAHUS CHCTEMBl HEOOXOAMMO MPOU3BECTH HACTPOIMKY
yenoBeko-MammHHOro nHTepdeiica (YMHM). CornacHo BBIAAHHOMY 3a/laHUIO MPETOAaBaTeIeM
MIPOM3BECTH BKJIIOUEHHUE WIIN BBIKIIOYEHHUE B OKHE KOMMYTAIUU:
- peJie OCBEIEHHsI COTHEUHOM OaTapeu;
- pelie akKyMyJaTopa;
- pese COTHEYHOM OaTapew.
- Tpéxa3zHoro aBTOMATA.
[IpousBecTu ucnpiTanue kudeppuzndeckoit cxemnl ['D.
3anucath ganHbie co crarmonapubix KUII crenna (puc.20):
- IEPEMEHHOT0 TPEX(Ha3HOro HAPSKEHUs BETPOreHEepaTopa;
- BBINPSIMJIEHHOT'O TOKA BETPOreHepaTopa;
- BBINIPSIMIIEHHOT'O HANPSDKEHUS] BETPOT€HEPATOpPa;
- TOKa aKKyMYJIATOpa;

- HallpsDKEHUS aKKyMYJIATODA;
- TOKa COJTHEUHOU Oarapeu;
- HaMpsDKEHUs COJTHEYHOM OaTapeu.

- = . ¢ el s 42 S il AN - N
Pucynok 20 — Biiok KOHTPOJIbHO-U3MEPUTENIBHBIX IPUOOPOB U arnapaToB
3arpy3uTh Takue€ JK€ JaHHblE HW3MEPHUTEIBHBIX JaTYMKOB C CEpBepa YIpPaBICHUS
KHOEPPU3NICCKON CHCTEMBI.
OTKIIOHEHHE TaHHBIX JaTYMKOB OT craroHapHbIx KMUIT He nomkHo npessimats 1-2%.

OTKJIOHEHWE paccUuTaTh 1Mo hopmyre:
AX = Xiam — X371

AX
+ 100
v =X3;
I'ne AX . agcomorHas MOTPEITHOCTb, Xizm - W3MEpEeHHasT BEJIWYHHA, X31- sranonnas

BCJIMYMHA, - OTHOCUTECJIbHAA MOTrPCIIHOCTD.
HOJ'IyLICHHaSI OTHOCHUTCIIbHAA NOTPCHIHOCTL HE JOJKHA NPCBBIIIATH 1-2%.
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Crpykrypa u dopma oTdera 0 1adbopaTopHoil pabore

Hazpanwne yueOHOTO 3aBeICHUS

KA®EJIPA Ne

OTYET
3AILMIIEH C OLIEHKOI

ITPETIOJABATEJIb

JOJKHOCTB, Y4. CTCIICHb, 3BAHUC oAIMUCh, JaTa HWHHUIIHAJIbI, (l)aMI/IJ'II/Iﬂ

OTYET I10 [TPAKTUYECKOM PABOTE

1o kypcy: KUBEPOU3NUYECKUE CUCTEMbBI 1 TEXHOJIOT'U

PABOTY BBIITOJIHMJI
CTYJEHT I'P. Ne

noanuch, nara HWHHUIIKUAJIBI, (I)aMI/IJ'II/IFI

Canxr-IlerepOypr 20
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Conepxanue oTyeTa:

esan padoThi:

3agauu:

Teopernveckue cBeIeHUS

B otdere mo maboparopHoil pabore 00s3aTeNBbHO IOJDKHBI OBITH YKa3aHbl TCOPETHUSCKUC
CBEICHMsI, HEOOXOAMMBIE JJIsi BBIOJHEHUS J1a00paTopHOil paboThl, B TOM YHWCIE JIaHHbIE 00
YCTaHOBKE, Ha KOTOPOM BBINOJIHSIACH padoTa.

PacyeTHO-rpaduyeckast 4acTrb
B Hagaste yka3bIBalOTCSl UCXOIHBIE TAHHBIC, PACUETHI, TPadUICCKUE IIOCTPOCHHUS.
BeiBOABI

Otuer no nabopaTopHOU paboTe 00s3aTENbHO JOIKEH COJEp’aTh BBIBOJABI 1O J1AOOPaTOPHOM
paboTe, B KOTOPOH JOJKHBI OTpaXKaTbcs (PaKThl JOCTHIKEHHS LIENH.

Cnucok MCIo/Ib3yeMoii TUTepaTyphl

Criucok ucnonb3yemoit aureparypsl opopmisiercss B cootBerctBun ¢ 'OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnuorpaduueckoe onucanue. O6mue TpeOOBaHUS U MpaBUiia
COCTaBJICHUS.

TpeboBanus Kk 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe

IIpaBuaa opopmiienus oryera
1. O6uue TpeboBaHUs

1.1. B cootBerctBun ¢ ['OCT 7.32-2017 — CUBUJ. OTueT o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa W mpaBuUjia OQOpPMIICHUS OTYET MO JIabopaTopHOU paboTe odopmiseTcs
JT00BIM TIEYaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHE NucTa Oenoi Oymaru popmara A4.

1.2.B otuere mo maboparopHoil pabore pgomyckaercss wuHTepBan 1.0 m 1.5, kernp  He
MeHee 12, BelpaBHUBaHUE 110 LIMPUHE, OTCTYI KpacHoi cTtpoku 1.0.
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1.3. et mpudTa 10KeH OBITH YEPHBIM.
2. Hymepanusi ctpaHui oT4eTa

2.1. Ctpanunpsl oT4yera CleAyeT HyMepoBaTh apaOCKumu nudpamu, coOMoaast CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuIbl IpOCTaBIseTCs B HU3Y KaXKAOI0 JIUCTA
10 LIEHTPY.

2.2. TuTyNbHBIN JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIHMIO CTpaHuIll oTdyeTa. Homep cTpaHuiibpl Ha
TUTYJIbHOM JIUCTE HE TIPOCTABIISACTCS.

3. Hymepauusi pa3iejioB U MOAPa3aea0B 0TYETA

3.1. Pa3gensl MOJDKHBI UMETh TOPSIKOBBIE HOMEpa B IpejeiaXx BCero oTvera, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Paznensr MoryT OBITH pa3OMTHI Ha mojapa3aessl. Hymeparust moapasienoB COCTaBIseTCS U3
HOMEpa pasjena M Iojpasjesia, 0003HaYeHHOro 4epe3 TOouKy, Hampumep, «l.1.». B koHue
Ha3BaHUA Pa3JieioB U MOAPA3/EIOB TOUKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. UnmrocTpauiii  MOJNMUCHIBAIOTCS  CHU3Y apaOckumu 1udpamu yepe3 mpolen mocie
cioBa «PUCYHOK» M UMEIOT JMOO CKBO3HYIO HyMEpallHio, TU0O HyMEpalulo B COOTBETCTBUU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKa3bIBA€TCs IOCIEe
HOMEpa WUIIOCTpallMu  4epe3  Tupe, Hanpumep, «Pucynok 1 — CTtpykrypHas cxema
0oHOKOHTYpHOU CAP».

4.3. Tlognucu BceX WILTIOCTPAIMU BRIPABHUBAIOTCS I10 IICHTPY CTPOKH.
5. I'padpuxnu

5.1. T'paduxu nomxubl ObITh yeTkuMHU. [Ipu odopmiiennn rpadukoB HEOOXOAWMO yKa3bIBaTh
0003HaueHMsI KOOPAUHATHBIX OCEH M caMUX T'paHKOB.

5.2. Ecmum rpaduku OTpakalOT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHUE B OJHOM CHCTEME KOOpAMHAT.

6. TadauubI

6.1.B ortuete mo jabopaTopHOil paboOTe pPEKOMEHIYeTCs CKBO3HAs  HyMepaius
tabsuil. JlomyckaeTcst Hymepaiusi TabiauI[ B mpejeiax paszenia ordera. B aToMm ciydae HOMep
TaOJIUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOr0 HOMEpa TaOJIHIIbI, pa3IeICHHBIX TOYKOM.

6.2. Tabnuier HyMepyroTCs apaObCKuMu nudpamu.

6.3. Hymeparust taGnui; mpou3BOIuTCs cO ciaoBoM «Tabmuiay» 6e3 3Haka «Noy», Hampumep,
«Tabmuma 1».

6.5.4. Kaxnas Tabnuia JT0JKHA UMETh Ha3BaHUE, KOTOPOE CJICIyeT MOMEeNaTh HaJl TaOIuIeh
ciieBa Oe3 ab3aIHOro OTCTYIA B OJIHY CTPOKY C €€ HOMEPOM 4epe3 THpeE.
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11.3. Metoauueckne yKazaHUS Ui OOYyYalOMIMXCA IO MPOXOXKIACHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITTOTHEHHS KYPCOBOH PabOThI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOUIMXCS OTbITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 337124 MPO(PECCUOHATBHOM NeSTeTbHOCTH.

KypcoBoii mpoekT/ paboTta mo3BoJisieT 00y4JaromemMycs:

CTpyKTypa TOSICHUTEILHOM 3allUCKU KYPCOBOTO MpPOeKTa/ paboThl M TPEeOOBAaHUSA K
0 OPMIICHHUIO MOSCHUTEILHOM 3aMCKU KYPCOBOTO MPOEKTa/ paOOTHI

1 TuTyJabHBIi JHCT
TurynpHbIl TUCT crenyeT oGpopMIIATh Ha OsaHKe. bianku 11 opopMiIeHNs TUTYIIBHBIX JIUCTOB
yueOHbIX paboT mpezcTaBieHsl Ha caiite 'Y AII B pa3nene «HopmaTuBHAs JOKyMEHTAMsD IS
y4eOHOro nporecca.

2 TekcT padoThI

- cneayeT ucnoiab3oBath mpudT Times New Roman pasmepom we menee 12 nt (momyckaercs 14
IT), CTPOYHBIH, 0€3 BbIACIECHUS, C BHIPABHUBAHUEM I10 IIUPHUHE;

- a03alHbIM OTCTYH J10JIKEH ObITh OJJMHAKOBBIM U PAaBEH 10 BCEMY TeKCTY 1,25 cMm;

- CTPOKH Pa3JeistoTCs MOIYyTOPHBIM HHTEPBAJIOM;

- TIOJISI CTPAHMIIBL: BepxHee n HkHee — 20 MM, teBoe — 30 MM, mipaBoe — 15 Mm;

- TONYXKUPHBIA MIPU(PT TPUMEHSETCS TOJIBKO MJsi 3aroJIOBKOB pa3lieJloB M IMOJAPa3/eIioB,
3ar0JI0OBKOB CTPYKTYPHBIX 3JIEMEHTOB;

- pa3pelaercsi UCIOJIb30BaTh KOMIIBIOTEPHBIE BO3MOXHOCTH AKLIEHTUPOBAHUS BHUMAHHS Ha
OTIpE/ICNICHHBIX TEPMHUHAX, (OpPMYJax, Teopemax, MPUMEHss MMPU(THl Pa3HOW TapHHUTYPHI;
- HaMMEHOBaHHS CTPYKTYpHbIX s1eMeHToB pabotel: «COLEPXAHUE», «TEPMUWHBI U
OIIPEJIEJIEHUS», «[IEPEUYEHb COKPAIIIEHMI W OBO3HAYEHMIl», «BBEJIEHUE»,
«3AKIITOYEHUEY, «CITNCOK NCITOJIb3OBAHHBIX NCTOYHHUKOB»,
«ITPUJIOXKEHUE)» cnenyet pacmnoiarath B CepeuHE CTPOKU 0€3 TOYKH B KOHIIC, IPOTTMCHBIMU
(3aryiaBHBIMK ) OyKBaMH, HE MTOAYCPKHUBAS;

- BBEJICHUE U 3aKJIIOYCHUE HE HYMEPYIOTCSI.

- KQXKbI CTPYKTYPHBIN JIEMEHT M KaXIblid pa3/ies] OCHOBHOM YacTU cleAyeT HaUMHATh C HOBOM
CTPaHHIIBI.

3 OcHOBHYIO YacTh padoThI cjIeAyeT AeJUTh HAa pa3elibl U MoAPa3/ieJabl

- pa3zaeibl ¥ OApa3Aeiibl JOKHBI UMETh IOPAIKOBYIO HYMEPALIUIO B IIPEAENIaxX BCEro TEKCTA, 3a
VCKIIFOYEHHEM NPUIIOKECHH;

- HyMEpOBaTh UX ClIeyeT apabCKuMH LU pamu;

- HOMEp Iojpasjena JO0JDKEH BKIKYAaTh HOMEP pasjiena M IOPSAIKOBBIA HOMEpP IoJpasjena,
pa3aeNeHHbIE TOYKOI;

- II0CJIE HOMEpa pas3zelnna v Moapas3ena B TEKCTE TOUKA HE CTaBUTCS;

- paszensl U MOAPA3AEIIbl JOJKHBI UMETh 3ar0JIOBKH;

- €CJIM 3aroJIOBOK paszjiena, MOApa3zesia WIM IyHKTa 3aHMMAeT HE OJHY CTPOKY, TO KaKias
clefyiollas CTpOKa JIOJDKHAa HauuHAThCi C Hayala CTpOKM, Oe3 ab3alHoro OTCTyIma;
- 3aroJIOBKM pa3fesioB M IMOAPAa3/eioB CleNyeT Meyararb ¢ ab3al[HOro OTCTyMHa C MPOIMUCHOM
OyKBbI,  TOJNYXUPHbIM  ImpudTromM, 0Oe3 TOYKM B  KOHILE, HE  IOAYEPKUBAS;
- €COM  3arojOBOK  COCTOMT M3 JABYX NPEMJIOXKEHWH, WX  pa3lelsiioT  TOYKOM;
- IEPEHOCHI CJIOB B 3ar0JIOBKaX HE JOIYyCKAIOTCH,

- 0003HaueHNe MOJPA3/eNIOB CIeNyeT pacnojaraTh Mocje ad3alHoro OTCTyIa, PAaBHOIO JIBYM
3HaKaM OTHOCHUTEJIbHO 0003HauEHUs pa3/elioB;

- 00O3HaueHHWEe NYHKTOB MPUBOAAT IOCJE a03alHOTO OTCTYyNa, PaBHOTO YETHIPEM 3HaKaM
OTHOCHUTEJILHO 0003HaUEHUs pa3fesioB;

- B COJEpKaHUM JOJDKHBI IPUBOJUTHCS HAWMEHOBAHMS CTPYKTYPHBIX JJIEMEHTOB, IOCIE
3aroJI0BKa Ka)KJ10T0 U3 HUX CTaBAT OTTOYME U IIPUBOAAT HOMEP CTPAHUIBI,
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- COJIep’KaHuE JIOJDKHO BKJIIOUATh BBEJCHHE, HAaUMEHOBAaHUE BCEX Pa3/eliOB M IOJAPA3/EIIoB,
3aKJII0UYEHUE, CIUCOK MCIOIb30BaHHBIX NICTOYHUKOB U HAMMEHOBAaHHE MPHJIOKEHUN ¢ YKa3aHUEM
HOMEPOB CTPaHUI], C KOTOPBIX HAUMHAIOTCS AT JIEMEHTHI padOTHI;

- MepevyeHb COKpalleHH U 0003HaYeHH clieyeT pacrnojarath B andaBUTHOM nopsiike. Ecou
YCIIOBHBIX 0003HAYEHMI B OTYETE MEHEE TPeX, MepeueHb HE COCTABIISETCS.

4 Hymepauusi CTpaHuIL

- CTpaHUIIbI CJIEyeT HyMepOoBaTh apaOCKUMHU IHU(paMu, cOOIt0Ias CKBO3HYIO HYMEpAILHUIO IO
BCEMY TEKCTY paOOTHI;

- HOMEp CTPaHHMIIBI CJICAYET IPOCTABIIATH B IICHTPE HIKHEH YacTH JINCTA O€3 TOYKU;

- TATYIBHBIA  JIUCT  JOJOKEH  BKIIOYAThCS B OONIyI0  HYMEpAlMIO  CTPAHMII;
- HOMCp CTpaHUIIbl HAa TUTYJIbHOM JIMCTC HC ITPOCTABJIACTCA.

5 Pucynkn

- Ha BCE€ PUCYHKH JOJKHBI ObITh CCHUTKH:

...B COOTBETCTBUU C PUCYHKOM 1;

- PUCYHKH, 3a HCKJIIOUEHHEM pPHCYHKOB TMPUJIOKEHUH, ClleyeT HyMepoBaTh apabCKUMH
nuppamu;

- PUCYHKH MOTYT MMETh HAaHMEHOBAaHHE M TOSICHUTENIbHbIE JaHHBbIC, KOTOPHIE MMOMEIIAIOTCS B
CTPOKE HaJl Ha3BaHWEM PUCYHKa!

Pucynox 1 — Jleranu npubopa

- PUCYHKH Ka)KJIOTO TIPWJIOKEHHUsS TOJKHBI 0003HAYaThCs OTACIBHOW Hymepanueid apaOCKuMu
nudpamu ¢ qodaBiieHrEeM nepes Udpoit 0003HAYCHUS TTPUITOKEHUS

Pucynok A.3 (Tpetuii puCyHOK NpUJIOKEHUsS A).

6 Taduubl

- Ha Bce TaOJHIIBl JOJDKHBI OBITH CCBUIKU, MPHU CCHUIKE CIIEyeT MUCATh CJIOBO «TabiuLa» C
yKa3aHHEM ee HOMepa;

- TaONIUIIBI, 32 UCKIIOYEHUEM TaOJHIl TPUIIOKEHUH, clieAyeT HyMepoBaTh apaOCKUMu Iudpamu
CKBO3HOHM HyMepaluew;

- HaMMEHOBaHHe TaONMIBI CIeAyeT MOoMelaTh Haj Tabnuiel cieBa, 6e3 ab3alHOro OTCTyMA:
Ta6muma 1 — [letanu npubopa

- TaONUIBI KXKIO0TO MPUIIOKEHUST 0003HAYaI0T OTJEIBbHON HyMepaluei apabckumMu nudpamu ¢
no6aBiieHreM nepen udpoit 0003HaAYEHUS TPUITOKEHUS:

Tabmuna b.2 (BTopas tabnuia npuioxenus b)

- ecii TabJUIa TIEPEHOCUTCS Ha CIEAYIONIYIO CTPaHUILY, O 3ar0JIOBKOM rpad MOJDKHA OBITH
CTpOKa C HOMEpPOM KOJIOHOK, Ha CJeAyrollel cTpaHuie moj Ha3BaHueMm «lIpomomkenue
TaOIMUIBI 1» JaeTcst CTpoka ¢ HOMEPOM KOJIOHOK.

7 IpunoxeHust

- B TEKCTE OTYeTa Ha BCE MPHJIOKEHUS TOJDKHBI OBITH CCHUIKH, MPHJIOKEHUS pacrojiaralorcs B
MOPSIIKE CChUTOK HAa HUX B TEKCTE OTYETA;

- KaXJ0€ MPUJIOKEHHE CIIEIyeT pa3MelaTh ¢ HOBOM CTpaHUIIbl C YKa3aHUEM B BEPXHEH 4acTu
crpanuilbl cioBa «[IPUJIOXKEHUE»;

- 3arojIOBOK TMPUJIOXKEHHUS 3aMHCHIBAIOT C TMPOMHCHONW OYKBBI, MONYXHPHBIM IIpUdTOM,
OTJIENTLHOM CTPOKOM IO IIEHTPY 0€3 TOUKH B KOHIIE;

- TIPUJIOKEHHUST 0003HAYAIOTCS] IPOMUCHBIMU OyKBaMU KHPUJLIMYECKOTO a(aBuTa, HAYMHAS C A,
3a uckimoueHneM 6yks E, 3, 1 O, U, b, bl, b;

- IOTMyCKaeTcss 0003HaueHUE MPUIOKEHUI OyKBaMH TaTHHCKOTO andaBuTa, 3a UCKIIIOUeHueM | u
O;

- B Ciy4ae TIOJHOTO WCMOJb30BaHUS OYKB KHPWUTMYECKOTO U JIATUHCKOTrO amndaBuTa
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JOITyCKaeTcsi 0003HaYaTh MPHUIIOKEHUS apaOCKUMU ITUppamMu;
-  TpWIOXKEHHWE CIEAyeT pacmojiaraTh IOCIE CIUCKa HCIOJB30BAaHHBIX HCTOYHUKOB.

8 Cniucok uCnoJib30BAHHBIX HCTOYHUKOB

CBeacHUs 00 MCTOYHHMKAX CJICAYET pacIoiaraTh B IMOPSIKE MOSBIICHHUS CChUIOK HAa HCTOYHHKU B
TEeKCTe PaboThl U HyMEpOBaTh apaOCKUMHK ITU(paMu ¢ TOUKOH M TeyaTaTh ¢ ab3aI[HOTO OTCTYIIA.
CHHCOK MCIOJb30BaHHBIX UCTOYHUKOB clieayeT odopmiath B cooTBeTcTBUM ¢ I'OCT 7.0.100 —
2018 «bubnuorpaduueckas 3anuch. budbnmorpaduueckoe onucanue.

[Tpumepsr 6ubnHorpaduyeckoro omnucanus B cooTBeTcTBUU ¢ TpeboBanusimu ['OCT 7.0.100 —
2018 mpencrasnensl Ha caiite 'YAII B paznene «HopmaTuBHas JOKyMEHTAIUS I y4€OHOTO
npoiiecca.

11.4. Meroauueckue yKazaHus JUIsi 0OyJaIOMIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy MO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy oOydaromierocss (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 0O0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBEHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4JarOIUXCASBISIOTCS:

—  Y4eOHO-METOANYECKUN MaTepuas Mo AUCLUILIMHE.

11.5. Meroauueckue ykazaHus Ui OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAECT KOHTPOJb KadyecTBa 3HAHUHI
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHMBAHUSA XO/a OCBOCHUS
JUCLUTUINHBI.

CucremMa OLEHOK IpH IPOBEIEHUU INPOMEKYTOUHOW aTTeCTallMd OCYILIECTBISETCS B
cooTBeTCTBUM C TpeboBaHusMu [lonokeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
POMEXYTOUHOM arrecraumuu cTyAeHToB ['YAIL, oOywatommxcs 1O HporpaMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
ctyneHToB B ['YAII».

OrneHrMBaHUE TEKYIIEro KOHTPOJS YCHEBAeMOCTH OLIEHUBAETCS IO CHUCTEME 3ayeT/ He
3a4eT. [loMOXKUTENbHBIM pPE3yNbTaT TEKYIIEro KOHTPOJIS YCIEBAEMOCTH JAeT CTYACHTY
JIOTIOJTHUTEIBHBIN Oyl MpH MPOBEICHUN POMEXYTOYHOMN aTTeCTalluu.

11.6. MeTtoauueckue yka3zaHus Al OOy4arolIuXcs MO MPOXOXKICHHUIO MPOMEKYTOUHON
aTTecTaluu

[IpomexyrouHas  artectanus  OOydalOmIUXCs — MpeAycCMaTpUBaeT  OICHHBaHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOYy4JaIOmMUMCS B TIPOIECCEe
W3y4eHUsI BCEH MUCIUIUIMHBI MJIM €€ YacTH, HAaBBIKOB CAMOCTOSITEIHHOM pabOThI, CIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM W 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOLIOY, KYJOBIETBOPUTEIBLHO», «HEYIOBIETBOPUTEIHHOY.

Cucrema OLEHOK MpH MPOBEIECHUU IMPOMEKYTOYHOW AaTTECTAlMU OCYIIECTBISETCS B
COOTBeTCTBUU ¢ TpeboBanusMu [lonoxkeHnit «O TekymeM KOHTPOJE YCIEeBAaEMOCTH U
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OpOMEXyTOuHOU arrectauuu cTyfaeHToB ['YAII, oOywaromuxcs HO NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa y4eOHOW paboThI
crynentoB B 'Y AIy.

IIpomexyTouHasi aTTecTalusl OLIGHUBAETCS IO pe3yjbTaTaM TEKYILEero KOHTPOJIs
yCIIEBaeMOCTH. OJK3aMEH IPOBOIUTCS B yCTHOH (opme mo Owmseram, NpEeACTAaBICHHBIM B
tabmuue 15. B ciyuyae, eciin CTyZIeHT 10 yBaKUTEIbHOW NPUYMHE HE BBIIOJIHWI TpeOOBaHUS
TEKYIIEro KOHTPOJs, €My NpPEIOCTaBIsAETCS BO3MOXXHOCTh CHATh 3aJ0JDKEHHOCTH IIO
nponyiieHHbIM TeMaM. dopma npoBeeHHUs IPOMEKYTOUHOM aTTeCTallui — IMCbMEHHAS.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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