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1. OBIIME CBEJEHMS

VYuebnas aucuuiuimHa «Hane)XKHOCTh CHCTEM TEIUIOCHAO0KEHUS
ceMecTpe.
Kypcogoii mpoekt /KypcoBas pabota — He IpelyCMOTpeH(a).

HN3y4acTCsd B BOCHBMOM

1.1. ®opma npoMeKyTOUHOMN aTTECTALMU: IK3AMEH.

1.2. Mecro yueOHOM nucuumuiHbl B cTpykType OITOII.

VYyeOnass aucnumuimHa «Hage:kHOCTh CHCTEM TEIUIOCHAOKEHUS» OTHOCHTCS K YacTH,
bopMHpyeMoii yUaCTHUKaMHU 00pa30BaTEeIbHBIX OTHOIICHUHA.

OcHOBO# JIs1 OCBOGHUSI TUCIUIUTMHBI «HaIeKHOCTh CUCTEM TETUIOCHAOKEHUS» SBISIOTCS
pe3ysbTaThl 00YyUYEHHSI 1O MPEIIISCTBYOIUM TUCIUILTHHAM:

- be3omacHOCTh KU3HEICATSILHOCTH;

- Teopust BEpOSTHOCTH U CTATUCTUKA B DKOJIOTHH U TETUIODHEPTETHKE;

- VICTOYHUKH U CHCTEMBI TEIIOCHA0XKECHHUS IPEATPUSITHIA.

Pesynbrathl 00y4eHus no yueOHoM aucuuiuimHe «Hae)kHOCTh CUCTEM TeTIIOCHA0KCHHUSY,
B JaJbHEWImeM OyayT WCHOJIB30BAaHBI MPU MPOXOXKICHUH TPCUIMIIIOMHON TPAKTUKH H
BBINOJIHEHUH BBITYCKHOW KBaTH()PUKAIIMOHHON pabOTHI.

2. 1EJIU U TIJIAHUPYEMBIE PE3YJIbTATbI OBYUEHUS IO JUCHUIIJIMHE

[enpro n3yueHus: AUCIUILINHBI «HameKHOCTh CUCTEM TEIUTOCHAOKEHUS», SBIISICTCS:

- TOArOTOBKa OOYyYarolUXCsl MO0 OpraHu3allid M MeToJaM pacuéTa IMokaszareneil Haa&KHOCTH
00BEKTOB TMPOMBINIJICHHON YHEPreTHKH IMPH TPOCKTUPOBAHWU W B MPOIECCE IKCILTyaTalldd, a
TakkKe MO CcrmocobaM MPUMEHEHHsS] 3TUX METOJOB s Pa3pabOTKH TEXHUYECKHX 3aJaHui Ha
MPOSKTUPOBAHKE, JUIS aHAIHM3a MPHYUH OTKA30B, & TAKXKE JUIS CO3JAHHS MPOrpaMM OOeCTICUCHUS
0E30TKAa3HOCTH;

- (opMHUpOBaHHE y CTYJICHTOB HABBIKOB HAYYHO-TCOPETHYECKOTO ITOAX0JIa K PEIICHUIO 3aaad
po)eCCHOHAIBHON HAIPaBJACHHOCTH M TMPAKTHYECKOTO HWX HMCIOJIb30BaHHMS B JaJbHEHIIICH
poeCCHOHAIBHON JETENHHOCTH;

- (opmupoBaHue y 00ydarOIIMXCsl KOMIIETEHIIMH, YCTAHOBIEHHBIX 00pa30oBaTeNbHOM MporpaMMoit
B cootBercTBHU ¢ PI'OC BO 110 JaHHO# JUCIUINIMHE.

Pesynbrarom o0yueHus mo yueOHol nucnumuimae «HalaeKHOCTh CHCTEM TEeII0CHAOKEHUS
SIBIISIETCS] OBJIJICHUE OOYYArOIINMUCS 3HAHUSIMH, YMCHUSMH, HAaBBIKAMHU M OIMBITOM JICATEIHHOCTH,
XapaKTepU3YIOIIMMH TIporiecc (GOPMUPOBAHUS KOMIIETEHIIMH W OOECTIEUYMBAIOUIUMH JOCTHKECHHE
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS YICOHOU TUCITUTUINHEI.

2.1. ®opmupyeMbie KOMIIETESHITUH, HHINKATOPHI IOCTHKECHUST KOMIIETEHIIH, COOTHECEHHBIE
C TIUIAHUPYEeMBIMH  pe3yibTaTamMu oOydeHus 1o jaucuurianHe «HagexxHocts — cucrem
TEIJIOCHAOKEHUS)

KOZ] 1 HAMMCHOBAaHHUE

Kon n HanmeHoBaHue IInanupyemsble pe3yJbTaThl 00y4eHUs!

HHAUKATOpPA
KOMIICETCHIINH o ITMCIMIIJINHE
JOCTHKCHHUHA KOMIICTCHIINH
[1K-2 WJ-TIK-2.2 — OO60CHOBBIBACT TPeOOBAHMUS K BHOBb
Criocoben C6o0p 1 moaroToBKa C03/1aBa€MBbIM TPOMBIIIIICHHBIM
paspabarbIBaTh HUCXOAHBIX NaHHBIX 1 00BEKTaM U CHUCTEMaM C TpeOyeMbIM
NPOEKTHYIO M Pa00YyI0 | MCIIOJIB30BaHNE THIIOBBIX YPOBHEM HaJIEKHOCTH.

JIOKYMEHTAITHIO Ha
00BEKTHI
npodeCcCHOHATbHON
JESITEIILHOCTH

METOIOB PACYETOB IS
MIPOEKTUPOBAHUS OOHEKTOB
npodecCuoHATBHON
JeSITeIbHOCTH

— Ilpumenser Joruko-
METOA0JIOTUYECKUI NHCTPYMEHTApUI
JUIsl OEHKH ITOKa3aTeseld HaEKHOCTH




Koa 1 HamMeHOBaHHe

Kox 1 HamMeHOBaHHE

IInannpyemble pe3yJbTaThbl 00y4eHUs!

KOMIICTCHIINH S o ITMCIUIIJINHE
JOCTHKCHHUHA KOMIICTCHIINHN

I1K-4 n1- 1K-4.5 00BEKTOB MPOMBIIIICHHON YHEPTETUKH
Crniocoben npoBoauth | OdopmiieHre pe3ynbTaToB IIPU IPOSKTHPOBAHUU H B TIPOIIECCE
THJIPABIUYECKUE, pacueToB npu IKCILTyaTaIiH.
THJIPOTa30JHHAMUYECK | MIPOEKTUPOBAHUU OOHEKTOB — Ilnaaupyer 0OBEMBI, CPOKH U
W€ pacueThl, pacyeThl TETUIOOHEPTETHKH U CeTeH CIoco0Bl OTPAbOTKH CHCTEM ISt
HEProd(PPEeKTUBHOCTH | HHKEHEPHO-TEXHUYECKOTO JOCTHKEHUS 3aIaHHOTO YPOBHS

U pacyeThl TeTIOBBIX
CXEM C BbIOOpOM
obopynoBaHus U
apMaTypsbl s
MIPOEKTUPOBAHUS
TEXHOJOTUICCKIX
penieHuit 00bEKTOB
npodeCCHOHAIBHON
JESITEIbHOCTH, B TOM
qrcie ¢
HCIOJIb30BaHHEM
CHEeHATH3UPOBAHHOTO
MIPOrPaMMHOTO
o0ecnieyeHus

oOecrieueHus

HaJIEKHOCTH.

— CamocCTOsITEIBbHO ONPEACIISIET
KOJWYECTBEHHBIC TTOKA3aTeIn
HAIEKHOCTH CUCTEM TEIUIOCHAOKEHMUS.

3. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHUIIIUHBI

O61as TpyA0EMKOCTh Y4EOHOM THCHUIUIMHBI/MOYJIS IO Y4€OHOMY IUIaHY COCTaBIISIET:

1o OYHOM opme 00yueHus

4

3.e. 128 gac.

3.1 CtpykTypa yueOHOU JUCHMIUIMHBI 111 00yUYarOIIUXCs TI0 BUJAM 3aHSTUM
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3.2. CtpykTypa yueOHON AUCIUIUTMHBI 711 00YJaIOIMUXCs 10 pa3jeiaM U TeMaM JUCITUTIIAHEL:

Ilnanupyembie Bujpl yueoHo#i padoThl
(KOHTPOJIUpPYEMBbIE) KonrakTHas padota
pe3yJabTaThl = Buasl 1 GopMbl KOHTPOJIBHBIX
OCBOEHHSI: S g E MepONpUATHH, 00ecieYnBaIOLIHe 110
Kox(b1) HanMmeHOBAHHE PA3IETOB, TeM; ° < I COBOKYNHOCTH TeKYIIHii KOHTPOJIb
dopMupyemoii(bIx) . Z 28 g e 3
Y ¢dopma(bl) MPoMeKYTOUHOI aTTeCTAIMHI s o g 2 g = = 2 CIIEBA€MOCTH,
KoMmneTeHuuu(it) u 2 g 7 e 7 = g £ J '
= E g E = £ < Sl ¢opMBbI IPOMEKYTOYHOT0 KOHTPOJISI
B ——— S = &g =3 | 8E ycleBaeMoCTH
JAOCTHKEHHUS g S E S E S E z 8
KOMIIeTeHIuii = = 8 = 8 Es | O&
BocbMoii cemecTp
[K-2: Pa3znen |. BBenenue. 4 6 18
WJI-TIK-2.2 Tema 1.1 OCHOBHBIE IIOHATHS U ONIPEAECIECHUS 2 MDOpMBI TEKYIETO KOHTPOJIS
TIK-4: AL HAaJICKHOCTH CHCTEM TEIUIOCHAOKCHHMS. o pazzaeny |
WIT-TIR-4. Tema 1.2 Ilokazatenu Haxe:xxHOCTH. BeposTHOCTD 2 1. yeruiii ompoc,
0e30TKa3HoM paboThl. KoMIuiekcHbIe TToKa3aTenu 2. TECTUpPOBAHUE,
HaAEKHOCTH CUCTEM TETTIOCHAO0KESHHUSI. 3. KOHTpOJIbHAs paboTa.
JIaGoparophas pabota Ne 1.1 2
Knaccudukanms u xapakTepuCTHKHA OTKA30B.
JIaGoparopnas pabota Ne 1.2 4
Brruucnenne nokasarenei HaJeKHOCTH CUCTEM.
TIK-2: Pa3nen |l. 3akonbl HAIEKHOCTH 2 2 8 DOpMBI TEKYIIETO KOHTPOJIS
WJI-TIK-2.2 Tema 2.1 3akoHBI pacpeesIeHUs CIIy4aliHbIX BEJIUYHH. 2 no paszeny I
gKfﬁIK n JlabopaTtopHas padota Ne 2.1 2 1. yernpiit onpoc.
A-TIK-4. Hcnonbs3oBanue 3aKOHOB paclpeeaeHus 1Jis
OTIpe/IeJICHUSI BEPOSITHOCTH OTKa3a CUCTEM.
MK-2: Paznen I11. Meroabl pacuéra HATE€KHOCTH CHCTEM 6 6 12
NI-TIK-2.2 Tema 3.1 PacuéTt HagEKHOCTH CHCTEM C 2 DOopMbI TEKYILETO KOHTPOIIS
TIK-4: 4 MOCJIEA0BATEIBHON U C MapaJUIEIbHONW CTPYKTYPOM. 1o paszeny IlI:
HJI-1IK-4.5 Tema 3.2 Pacuér HaIEKHOCTH CUCTEM C CMEIIAHHOM 2 1. yeTnbiit onpoc.
CTPYKTYPOi. 2. caMoCTOsITeNIbHAS [IPOBEpOUHast paboTa
Tewma 3.3 PesepBupoBanmue. 2
JlabopaTtopHuas pabora No 3.1 4




Ilnanupyembie Buabl yueoHO#i padoThl
(KOHTPOJIUpPYEMBbIE) KonrakTHas padota
pe3yJabTaThl = Buasl 1 GopMbl KOHTPOJIBHBIX
OCBOEHHSI: S g E MepOoNpUATHH, 00ecieYnBaOLIHe 110
Koz(b1) HaumeHoBaHue pa3/ieiioB, TeM; g Z g7 3 COBOKYIIHOCTH TeKYIIHii KOHTPOJIb
(dopmupyemoii(brx) i g 28 E 3 g E 3
KommeTermmn(ii) u dopma(br) NPOMEKYTOTHOMH aATTECTANHH g g g 5§ = = £y e
! = Zg =) £ | 27 (OPMBI IPOMEKYTOUHOTO KOHTPOISI
HHIHKATOPOB g £ E = E s 5 g g
JOCTHKEHUS Z s 2 t§ = S E 2 E yeresaemocT
KoMIeTeHIuii - = g = g =5 | S E
Pacuér HanEKHOCTH CUCTEM CO CMEIIaHHBIMHU
CTPYKTYpamu
JlaboparopHast pabota Ne 3.2 2
CTpPYKTYpHO - JIOTHYECKUI aHAJIN3 CUCTEM
IK-2: Paszgen IV. AHaIM3 0TKa30B 00bEKTOB MPOMBIILIEHHO 6 2 12 DOpMBI TEKYIIIET0 KOHTPOJIS
WJI-TIK-2.2 TenJI03HepreTHKH no pazzieny 1V:
TIK-4: A5 Tema 4.1 Ananu3 nokasaTesei HaJIe)KHOCTH 2 1. ycTHsrit ompoc.
W-TIK-4. HEProOJIOKOB.
Tema 4.2 Ananu3 nokasarteliel HaaE€KHOCTH CHCTEM 2
TEIJIOBBIX CETEH.
Tema 4.3 MeToapl TEXHUYECKOTO TUATHOCTHPOBAHUS 2
O00BEKTOB TETJIOIHEPTeTUKU. MeTposoruyeckoe
obecreueHrne CUCTEM.
JlabopaTtopHas pabota Ne 4.1 Ananu3 nokazarenei 2
HaAEKHOCTH SHEProOIoKa
IK-2: Pasnen V. IloBbllieHHE HATEKHOCTH CHCTEM 8 10 15 | ®opMbI TEKYIIIErO KOHTPOIS
NA-TIK-2.2 TEII0CHAOKeH ST 1o paszeny V:
11K-4: Tema 5.1 IloBbllIeHHE HANEKHOCTH TEXHUYECKUX CHCTEM. 2 1. yerHbiit onpoc.
WJ-TIK-4.5 Tema 5.2 IlnanoBo-nipenynpeauTeIbHbIE PEMOHTHI 2
CHCTEM TEIIIOCHAOKEHUS
Tema 5.3 be3oTka3Has sKcIulyaTalys TEIUIOBBIX ceTeil 2
Tema 5.4 Obecneuenue HaAEKHOTO (YHKIIMOHUPOBAHUS 2
CHUCTEM TEIUIOCHA0KEHHUS B DKCIUTyaTallun
Jlaboparopnas pabora Ne 5.1 CocraBieHue miaHa- 4




Ilnanupyembie Buabl yueoHO#i padoThl
(KOHTPOJIUpPYEMBbIE) KonrakTHas padota
pe3yJabTaThl = Buasl 1 GopMbl KOHTPOJIBHBIX
OCBOEHHSI: S g E MepOoNpUATHH, 00ecieYnBaOLIHe 110
Koa(s1) HaumenoBaHue pa3ieiioB, TeM; g . Z o g :ﬁ z COBOKYIHOCTH TeKYLIHii KOHTPOJIb
¢opmupyemoii(bix) dopma(br) mpoMesKyTOUHO aTTeCTAMH 8 g s s E= | €¢ CIIeBAEMOCTH;
. = i) - = g = y )
KoMneTennuu(ii) u - Z 5 =5 x5 Shr
o E = = 5 S % (opMBI IPOMEKYTOYHOT0 KOHTPOJIS
HHAMKATOPOB = E = 2 = s 5 o =
g 2= = 53 e 5 ycreBaeMocTH
JOCTHIKEHHUS Z s E e F S = 8
KOMIeTeHIHii = = 8 = 8 E: | O&
rpaduka rmIaHoBO-MPEyNIPEIUTETLHOTO PEMOHTA
JlaboparopHast pabota Ne 5.2 Pacuer BepoSTHOCTH 2
0e30TKa3HOM PabOThI y4aCTKa TETUIOBOM CETH
OTHOCHUTEIBLHO a0OHEHTa
JlaboparopHast pabota Ne 5.3 OrneHka HaJC)KHOCTH 4
TEIJIOCHAOKEHHS
DK3aMeH 24 DK3aMeH B YCTHO# (opMme 1o Ousietam
HUTOI'O 3a BocbMOii cemecTp 26 26 24 52
HUTOI'O 3a Bech nepuog 26 26 24 52




3.3 Kparkoe copepxanue yaeOHON AUCIUILTAHBI «HaIeKHOCT CHCTEM TEIIOCHAOKEHHSD

Ne it

HaumeHnoBanue pasaeiia u
TEMbI JTHCHUIIJINHBI

Conep:xaHue pa3jieiia (TeMbl)

Pasznen |

BBeaenue

Tema 1.1

OCHOBHBIE TOHATHA U
ompeesieHUs] HaIeKHOCTH
CHCTEM TEIUIOCHAOKEHU.

HanexHocTh — CBOMCTBO ydacTKa TEILIOBOU CETH MU
3JIEMEHTA TEIUIOBON CETH COXPAHSITh BO BPEMEHHU B
YCTAHOBJICHHBIX Ipe/ieNiaX 3HaUYeHHsI BCEX IMapaMeTpoB,
XapaKTepHU3YIOIUX CIOCOOHOCTh 00ECIIEUnBATh Nepeiady
TEIUIOHOCHUTEJIS B 3aJaHHBIX PEXXUMaX U YCIOBUAX
NPUMEHEHUS U TEXHHYEeCKOoro oocinyxuBanus. Hanexxnocts
TEIIOBOH CETH U CHCTEMBI TETNIOCHAOKEHNUS SBIISCTCS
KOMIIJIEKCHBIM CBOWCTBOM, KOTOPOE B 3aBUCUMOCTHU OT
Ha3HauCHMs OOBEKTA U yCIOBUI €ro NPUMEHEHHUS MOXKET
BKJIIOYATh 0€30TKa3HOCTh, JOJITOBEYHOCTD,
PEMOHTONPHUTOHOCTD U COXPaHAEMOCTh WIIN OIIpeJIeIICHHbIE
COYETaHUsI 3THX CBOICTB.

Tema 1.2

[Tokazarenu HagEKHOCTH.
BeposiTHOCTh 6€30TKa3HOM
pabotel. KoMIiekcHbIe
MOKA3aTeNH HAIEKHOCTH
CUCTEM TEIUIOCHAOKEHUSI.

OTKa3 CUCTEMBI TETNIOCHAOKEHUS — COOBITHE, TPUBO/IAIIEE K
MaJCHUIO TEMIICPATYPhl B OTAIUIMBAEMBIX TTOMEIICHHUSIX
SKHJIBIX M OOILIECTBEHHBIX 3MaHuAX HIbke +12°C, B
MPOMBIIUICHHBIX 3AaHusIX HIKe +8 °C. OgHUM U3 OCHOBHBIX
roKa3arelied HaIEKHOCTU CUCTEMBI SIBJISIETCS] BEPOSITHOCTh
0e30TKa3HOU pabOTHI.

Bbe30Tka3HOCTh — CBOMCTBO TEIIOBOM CETH HENPEPHIBHO
COXpPAaHSATh Pab0OTOCTIOCOOHOE COCTOSTHHE B TEUCHUE
HEKOTOPOT'0 BPEMEHHU W HapaOOTKU;

J10ArOoBEeYHOCTh — CBOMCTBO TEIIOBOM CETH WIIH 00BhEKTa
TETUIOBOM CETU COXPaHATh PabOTOCIIOCOOHOE COCTOSTHUE 10
HACTYIUICHUS NIPEJICIIBHOTO COCTOSHUS TPH YCTAaHOBJICHHOMN
CHUCTEME TEXHUYECKOr0 00CITY)KMBaHUS U PEMOHTA;
PeMoHTONPUTOTHOCTH — CBOWMCTBO 3JIEMEHTA TETJIOBOH CeTH,
3aKJIIOYAIOIIeeCs B IPUCIIOCOOJECHHOCTH K MOJICPIKAaHUIO U
BOCCTaHOBJIEHUIO pab0TOCTIOCOOHOTO COCTOSTHUSI ITyTEM
TEXHUYECKOT0 00CITY)KUBAHVSI U PEMOHTA.

Pasznen Il

3aK0HbI HAAEKHOCTH

Tema 2.1

3aKOHBI pacrpeaesIeHus
CIIy4YaiHBIX BEJIMYHH.

N3zyuyenne ocoOeHHOCTEl OCHOBHBIX TEOPETHUECKHUX 3aKOHOB
pacrpeesieHust MOXKeET CIIOCOOCTBOBATH BBISIBICHUIO
3aKOHOMEPHOCTEH U3MEHEHUS MToKa3aTelel Haa&KHOCTH
peanbHBIX 00bEKTOB. JKCIOHEHIIUANBHBINA 3aKOH
pacmpeneneHusl, 94acTo UCIOIB3YIOT 7Sl IPOTHO3UPOBAHUS
HaAEKHOCTU B TIEPUOJ HOPMAIIBHON SKCIUTyaTallu CUCTEMBI,
KOTI'/la IOCTENEHHbIE OTKa3bl €1IE HE POSIBUIINCE U
Ha)lé)KHOCTB XapaKTEpHU3yeTCda BHE3AITHBIMU OTKAa3aMH.
JByxnapameTpuueckoe pacipeneienue BeiiOysia oonagaer
UCKITIOYUTEIBHON THOKOCTBIO MPH ANIIPOKCUMAINN
SMIIMPUYECKUX PaCIpPEIEICHUI U II0ATOMY IIHUPOKO
IMPUMCHSCTCA B IPAKTUYCCKUX MTPHUITOKCHUAX TCOPHUN
HaJIEKHOCTH.

Pa3nen
11

Metoasl pacuyéra HagéKHOC

TH CUCTEM

Tema 3.1

Pacuét HagéXHOCTH CUCTEM
¢ IocJIeJOoBaTeIbHON U
MapayieIbHON CTPYKTYPOU.

UccnepoBanue Haa&KHOCTU CIOXKHBIX TEXHUUECKUX CUCTEM
0OBIYHO HAYMHAIOT CO CTPYKTYPHOTO aHAJIH3A.

[Tox cTpyKTYpHBIM aHATU30M ITOHUMAIOT BBIIEJICHHAE B
paccMaTpuBaeMol cucTeMe (PYHKIIMOHATBLHO
CaMOCTOSITEILHBIX 3JICMEHTOB, JUISI KOTOPBIX MOTYT OBITh




MOJTYYEHBI OLIEHKH HAaAEKHOCTH, YCTAHOBIICHHUE CBSI3CH
MEK/Ty STUMH OJIOKaMH B 3aBUCHMOCTH OT PEXHMa pabOThI
cuctemsl. [locnenoBaTenbHBIM COETUHEHUEM HA3bIBAIOT
COBOKYITHOCTh 3JIEMEHTOB, I KOTOPOH HEOOXOAUMBIM H
JIOCTaTOYHBIM yCIIOBHEM HapyIIEHUS paO0OTOCTIOCOOHOCTH
SIBJISICTCSI OTKa3 XOTs OBl 0THOTO (JTFOO0TO) 2JIEMEHTA,
BXOZSIIETO B IaHHYIO COBOKYIHOCTb. Onpenensercs
BEPOATHOCTB OTKA3a CHCTEMBI IIPH TOCIIEI0BATEITEHOM
COCIMHEHHUH HJIEMEHTOB.

Tema 3.2

PacuéT HaéXXHOCTU CUCTEM
CO CMEIIaHHBIMU
CTPYKTYpaMHu.

[TapannensHBIM COEIUHEHNEM Ha3bIBACTCA COBOKYITHOCTD
3JIEMEHTOB, Pa0OTOCIIOCOOHOCTh KOTOPOU HapyIIaeTcs
TOJIBKO IIPU YCIIOBUM OTKAa3a BCEX 3JIEMEHTOB, BXOSIIUX B
3Ty COBOKYIHOCTH. CMEmaHHON CTPYKTYPOH SBISIETCS
KOMOHMHUPOBaHHbIE CUCTEMBI COCMHEHUH JIEMEHTOB
(mapaJuiensHO- HOCIeI0BaTeIbHbIE, MOCTUKOBBIE, «N U3 M» U
T.11.). Pacu€r Han€XHOCTH 3aKIII04aETCs B ONIPEACIICHUN
BEPOSITHOCTU OTKAa3a CUCTEMBI.

Tema 3.3

PesepBupoBanue.

Pacyer KonMYeCTBEeHHBIX XapaKTEPUCTHK HAJIEKHOCTH
CHCTEM C PE3EPBUPOBAHUEM OTACIBHBIX HJIEMEHTOB MIIN
TPYMII 3JIEMEHTOB BO MHOI'OM ONPEAEISAETCS] BUIOM
pe3epBupoBaHus. PaccMaTpuBaIOTCs CXEMBI pacyeToB AJIs
CaMbIX PaCHPOCTPAHEHHBIX CIy4aeB IPOCTOrO
pe3epBUPOBaHMS, K KOTOPBIM ITyTEM IIPe0Opa3oBaHUI MOKET
OBITh MPHUBEJICHA M CTPYKTYPa CMEHICHHOTO PE3€PBUPOBAHHS.

Paszgen IV

AHAaJIN3 0TKA30B 00bEKTOB MPOMBINLJIEHHON TeNJI0IHEPreTHKH

Tema 4.1

AmHanus nmokasarenei
HAJEKHOCTH SHEPTrOOIOKOB.

Oueprodnoku ['POC u TOL aBnstoTcs CINOXHBIMI
TEXHUYECKUMH 00BEKTaMH, KOTOPbIE IPUHAIEKAT K KIIacCy
BOCCTaHAaBJIMBaeMbIX 00beKTOB. CTPYKTYpa S3HEProOJIOKOB C
TOYKH 3PEHUs HAAEKHOCTHU, CONEPKHUT ACCATKH U COTHU
(YHKIMOHAIBHO CAMOCTOSITEIBHBIX 3JIEMEHTOB Pa3IMIHOM
CJI0’KHOCTH, KOTOPhIE MOTYT UMETh KaK MOCIIeI0BaTeIHHOE,
TaK ¥ apajuiellbHOEe COeTMHEHHS MEeKIy cO00M. 3a cuér
HaJIN4Hs [TapajuIebHBIX 3BEHbEB YHEPro0JIOKH 001a1at0T
OOIBIIMM 3a1TacoM PabOTOCIIOCOOHOCTH, YTO AETAeT
MPaKTUYECKH MaJIOBEPOSITHBIM COCTOSTHHE TIOJIHOTO OTKa3a.
ITosTOMYy, IpH OTKa3ax OTAENBHBIX 3JIEMEHTOB Yallle BCErO
HACTyIMaeT COCTOSIHUE YaCTUYHONW pabOTOCIOCOOHOCTH
(pyHKIIOHATTEHOTO OTKa3a), KOTOPOE MOXKET HE OKa3aTh
3aMEeTHOTO BIUSHUS Ha OOIIMe MOoKa3aTeNn Hal&KHOCTH.
OTKa3bl KOTI0ArPETaToB BO MHOTOM OTPEEIISIOT
HaAEKHOCTh PHEPro6sokoB oTeuecTBeHHBIX [ POC u TOI.

Tema 4.2

Anann3s nmokasareseit
HaJIEXKHOCTH CUCTEM
TEIUIOBBIX CETEH.

HanexHoCTh TEIIOBbIX CETEN - 3TO CBOMCTBO TPAHCIIOPTHOU
CHCTEeMBI 00ecTIeurBaTh B TE€YCHNE 3aJJaHHOTO BPEMEHHI
nojaydy noTpedHuTento TpedyeMoro KoiIm4ecTsa
TEIJIOHOCUTENS C OIIPENEICHHBIMHA TEMIIEPATYPOU U
nasieHneM. Hambosee gacToil mpuUnHON 0TKa3a TEIIOBBIX
ceTell ABIIAETCS HapyKHasi KOppo3usl.

Tema 4.3

MeTtoabI TEXHUYECKOTO
JMAarHOCTUPOBAHUS
00BEKTOB
TEIJIO3HEPTETHUKH.
Mertponoruueckoe
o0ecreucHEe CHCTEM.

OnHUM 13 BaXKHBIX METOJIOB YIIPABIECHUS TEXHUUECKAM
COCTOSTHEM OOBEKTOB MPOMBINIICHHON SHEPTETHKH B
OKCIUTyaTalluu ABJIACTCA TUArHOCTUPOBAHME.
JlnarHocTHpOBaHHWEM Ha3bIBAIOT MPOIECC UCIIOIb30BAHUS
MPUEMOB TUATHOCTHUKY JIJIs BRISIBJICHUS HAPYIICHUH

(O YHKIIMOHUPOBAHUS OOBEKTOB U OIEHKH UX
paborocnocobHocTH. [ TaBHAS 1€ AMATHOCTUPOBAHUS —




3TO MPEJOTBPAIICHUE TSKEIBIX TTOCICICTBUN BO3MOKHBIX
0TKa30B 00beKkTOB. OCHOBHBIC TIOHATHS U ONIPE/IEIICHUS B
00JacTH AMATHOCTUPOBAHUSI PETIIAMEHTUPYIOTCS
rOCylapCTBeHHBIMH cTaHaapTaMu. OTHUM U3 HauboJee
BaYXHBIX SIBIIICTCS TIOHATHE KOHTPOJISL.

TexHuueckuit KOHTPOJIb — 3TO IPOBEPKA COOTBETCTBUS
MPOAYKIIMY WIH TPOIIECCOB, OT KOTOPHIX 3aBUCUT KA4€CTBO
MPOAYKIINY, YCTAHOBJICHHBIM TEXHIHYECKAM TPEOOBaHHUSIM.
Oco0oe BHIMaHUE YAENEHO IKCIUTyaTalliOHHOMY KOHTPOITIO,
0T KOTOPBIM TTOHUMAIOT KOHTPOJIb, OCYIIIECTBIISICMBIN Ha
CTaJINY DKCILTyaTalui 00bhEKTOB.

Pasznen V

IloBblllIeHHE HANEKHOCTH CHCTEM TeIJIOCHAOKEeHU A

Tema 5.1

IToBEIIEHTE HAAEKHOCTH
TEXHUYECKUX CUCTEM.

JI1sl CIIOKHBIX TEXHUYECKUX CUCTEM BO3MOKHBI [1BA IIyTH
MOBBILICHUS HAJIEKHOCTHU: MTOBBIIICHUE HAJCKHOCTU
3JIEMEHTOB U U3MEHEHHE CTPYKTYypHOU cxeMbl. OfHaKo, He
BCErJja OHU BO3MOXKHBL.

Tema 5.2

IImanoBo-
peaynpeauTeIbHbIC
peMOHTbI CUCTEM
TEIJIOCHAOKEHHS

PeMoHT TeTmIoBBIX ceTelt mpeacTaBiseT co00i KOMITIEKC
TEXHUYECKUX MEPOIPHUITHNA, HAIIPaBICHHBIX HA
noJ/iep>KaHue UM BOCCTAHOBJICHUE NTEPBOHAYATIBHBIX
9KCIUTyaTallMOHHBIX KaueCTB, a TAK)Ke Ha MOJCPHU3ALNIO KaK
OTACJIBbHBIX KOHCprKHI/II\/'I " 3JICMCHTOB, TaK U TCIJIOBOM CeTH
B 11esioM. CBOEBpEMEHHO M Kaue€CTBEHHO IIPOBEACHHBIN
PEMOHT TEIJIOBBIX CETEH MOBBIIIAET UX JOJTOBEYHOCTb, a
CJICJIOBATEIILHO U HAJIEKHOCTb.

Tema 5.3

be3oTka3Has skcryaranus
TEIUIOBBIX CETEU

CucTeMa TEIIOBBIX CeTel, Kak BCSKas CIIOYKHAsE TeXHIYeCKast
cHcTeMa, JI0JDKHA 00J1a1aTh CBOMCTBaMH KOHTPOJIMPYEMOCTH
U yIpaBisieMocT. KOHTpOJIePUIroaHOCTh CHCTEMBI
3aKJIaABIBACTCA IPU IMTPOCKTUPOBAHNU HyTéM pasMCUIICHUA Ha
IMyJibTaXx yIpaBJICHUA COOTBETCTBYIOINX KOHTPOJILHO-
HU3MEPHUTEIILHBIX MPUOOPOB M MPUMEHECHHUS CTAIIMOHAPHBIX U
MEePEIBIKHBIX CPEICTB TEXHMYECKOTO THATHOCTHPOBAHMS.
YIpaBiasieMOCTh CUCTEMBI TEIUIOBBIX CETEN NPElyCMaTpPUBAECT
BO3MOXKHOCTh OOecIieueHus: 0ecrepe0oiHOro
TETJIOCHAOXKEHUS TOTPEOUTENEH 3a CUET MEePEKITIOUYCHUSI
OTACJIBHBIX YYaCTKOB CE€TU NIPpHU NU3MCHCHUHN BHCIIHUX
YCJ'IOBI/Iﬁ 1 IIPpU OTKAa3ax OTACJIbHBLIX 3JICMCHTOB.

Tema 5.4

O0ecnieueHre HaaEKHOTO

(G YHKITMOHUPOBAHUS CHCTEM
TEIUIOCHA0KEHUS B
IKCILTyaTaIluu

J71st MpOBEpKU COOTBETCTBUSI HOPMATHBHBIX U
JIECTBUTEIBHBIX [TOKa3aTeNIeH HaIEKHOCTH TEXHUUECKUX
00BEKTOB rOCYIapPCTBEHHBIMU CTAHAAPTAMH MIPEAYCMOTPEH
KOHTPOJIb HaAEKHOCTU. KOHTPOJIb BBITIOIHSIETCS IPU
CHEUHANBHBIX UCIBITAHUSIX O0BEKTOB WIH 0 Pe3yJbTaTaM
HaOJIIOIEHNSI 33 MX SKCIUTyaTalueH.

3.4. OpraHuzaiysi caMOCTOSTENEHONW PadOThI 00YJarOIINXCS.

CamocrosiTenpHas paboTa CTyJIeHTa — 00s3aTelbHas 4acTh 00pa3oBaTEIbHOTO TMPOIecca,

HamnpaBlieHHas  Ha
caM0o00Opa3oBaHMIO, Ha

Pa3BUTHC

npodeCcCHOHATBLHON Kapbephbl.

TOTOBHOCTH K
MIPOEKTUPOBAHHE

npodeccHoHaTbHOMY W JTHYHOCTHOMY
JanpHeWIero  o0pa3oBaTeNIbHOTO  Mapuipyra |

CamocrosrenbHas padora o0ydaromuxcs no aucuumimie «HaaexxHocTs cucTeM TermnocHa0KeHns»
OpraHM30BaHa KaK COBOKYITHOCTb ayIUTOPHBIX U BHEAYTUTOPHBIX 3aHATHI U padoT,
o0ecreunBaroIUX YCIEITHOE OCBOCHUE TUCIUILINHBI.

AynuTopHas caMOCTOsITeNbHAsT paboTa OOYYaromMXCs MO IUCIMILIAHE BBIMOJHSACTCS Ha
y4eOHBIX 3aHATHUSIX 1107 PYKOBOACTBOM TIPETOJaBaTelii W IO €ro 3aJaHuio. AyautopHas
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caMoCTOsITeNIbHas paboTa 00yJaromuxcs BXOIUT B 001K 00beM BPEMEHH, OTBEJICHHOTO Y4eOHBIM
IUTAHOM Ha ayUTOPHYIO PaOOTY, U PErIIaMEHTUPYETCS pacliuCaHueM y4eOHBIX 3aHATHH.

BueaynuTtopHas camocTosTeNIbHAsA paboTa 00ydaronuxcs — IIaHupyeMast yueOHasi, Hay4HO-
UCCIIeI0BaTeIbCKas, IMpaKTH4yeckas pabora oOy4aroUIMXCs, BBINOJHAEMas BO BHEAYAUTOPHOE

BpeMA 1O 3aJaHUI0 W 1OpH MCTOAUYCCKOM PYKOBOACTBEC MPCIIOgaBaTCIAd,

HETOCPEJCTBEHHOTO YYaCTHsI, PACTUCAHUEM YUCOHBIX 3aHATUH HE PErIIaMEHTUPYETCH.
Breaynuropnast camoctosiTenbHasi paboTa 00y4aromuxcs BKIIOYaeT B ceOsl:
MOJITOTOBKY K JICKIIUSM, JTAOOPAaTOPHBIM 3aHITHSM, SK3aMCHaM;
M3y4YeHue yueOHBIX MOCOOHIA;
MOJITOTOBKA K KOHTPOJILHON M CAMOCTOSATEBHOM MTPOBEPOYHOI paboTe U T.11.;
MOJITOTOBKA K YCTHOMY OIIPOCY B TEYEHUE CEMECTPa.

CamocrosarenbHass pabora oOydyaromMXCsl C Yy4acTHeM IMpemnojaBareist B (opMmMe HHOM
KOHTAKTHOM  paboThl IPYNIOBYI0 W/MIM UHAUBUAYAIbHYIO paboTy ¢
00y4aroIuMuUCs U BKIIOYAET B ce0sl:

MNpOBCACHUC HWHAUBHUAYAJIBHBIX W TPYIIIOBBIX KOHCYJ’IBTaI_II/Iﬁ 110 OTACIIbHBIM

TeMam/pasjiesiaM JUCIUTIINHBI;
MPOBEACHUE KOHCYJIbTALUM Mepe]] IK3aMEHOM.

Hepequb pa3II€JIOB/TCM, IOJHOCTBIO MJIM YaCTUYHO OTHCCCHHBIX HAa CaMOCTOATCIbHOC

npeaycMarpuBacT

HU3YUCHHUC C MOCICAYIOIIUM KOHTPOJICM:

HO 0e3 ero

Bunsl u popmer

HaumenoBanme iy
KOHTPOJBbHBbIX =
pazaesia /TeMbl - )
MepOoNnpUsITHI ]
JMCIHUIIHHBI, . =
Ne i 3aganus 1J1s1 CAMOCTOSAATEILHOM PadoThI (YYUTBIBAIOTCH =
BBIHOCUMBbIC HA @
NpH NMpPOBeIeHHH | S
CaMOCTOSITeJLHOE S
TeKyIlIero 22
H3y4eHHe = =
KOHTPOJISA)
Paznen | BBenenue
Tema 1.1 Hanexnoctb [MoaroroBuTh NHGOOPMAITUOHHOE YcrHoe 4
TEXHUYECKUX CUCTEM | cOOOIIeHre cobecenoBanue
KaK HHXeHepHas 0 pe3yJbTaTam
HayKa BBITIOJIHEHHOU
padoThI
Tema 1.2 BepositHOCTB [MoaroroBuTh NHAOOPMAITUOHHOE YcrHoe 4
0e30TKa3HOU PaboTHl | coobmIeHne cobecemoBaHue
0 pe3yJbTaTam
BBITIOJTHEHHOM
paboThI
Paznen Il 3aKOHBI HATEKHOCTH
Tema 2.1 OxcnoneHnmanbHbIi | [ToaroroBuTh HHGOPMAIMOHHOE YcrHoe 4
3aKOH cooO1eHme cobecenoBanne
pacmpenencHus 10 pe3yabTaTaM
BBINIOJIHEHHOM
paboThI
Tema 2.2 Hsyxnapamerpuueck | [loaroroButs nHGpOpMaLMOHHOE YcTHOE 4
o€ pacripeesieHrue coo0ITIeHIE cobecemoBaHme
BeiiOymnna 10 pe3yabTaTaM
BBINIOJIHEHHOM
paboThI
Paznen 111 MeToabl pacuéTa HaAEKHOCTH CHCTEM
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Tema 3.1 Cxemsbl HapéxHocT | [loaroroBuTh HHPOPMAILIIOHHOE YcTHOE
TEXHUYECKUX cooO1eHme cobecenoBanne
00BEKTOB o pe3yJibTaTaM

BBITIOJTHEHHOM
paboTHI

Tema 3.2 Pacuér magéxuaoctn | IlomroroButs nHMDOPMAITIOHHOE YcrHOE
CUCTEM CO COO0O0IIIEHHE cobecenoBaHue
CMEIIaHHBIMH o pe3yJibTaTaM
CTPYKTypamHm. BBITIOJTHEHHOM

paboTHI

Tema 3.3 PesepBupoBanue. [MoarotoBuTh HHPOPMALIIOHHOE YcrHOE

COO0O0IIEHHE cobecenoBaHue
0 pe3yibTaTam
BBINTOJTHEHHOM
paboThI

Pazpen IV AHAJIN3 0TKA30B 00beKTOB NMPOMbBINLIEHHOH TENJI03HEPreTHKH

Tema 4.1 Amnanu3 nokazaresneit | [loarotroBuTs HHGOPMAIIMOHHOE YcrHoe
HAJIEKHOCTH cooO01eHme cobecenoBaHne
SHEPrOOIIOKOB 0 pe3yNbTaTam

BBITIOJTHEHHOM
paboThI

Tewma 4.2 Amnanms nokazareneit | [logroroButs HHPOpPMATHOHHOE YcrHOE
HaAEKHOCTH CHCTEM | coolOImieHue cobecenoBaHne
TEIJIOBBIX CETEN 10 pe3ysbTaTaM

BBITIOJTHEHHOM
paboTHI

Tema 4.3 Mertponoruueckoe [HoaroroButh HHPOPMALIIOHHOE VYcTHOE
obecreueHre CUCTEM | cooOIIeHne co0ece0BaHne

0 pe3yJibTaTaM
BBITTOJTHEHHOM
paboThI

Paznen V [loBbIlIeHHE HAIEKHOCTH CUCTEM TENJI0CHAOKEHU

Tema 5.1 [loBer1IEHME [HoaroroBuTh HHGOPMAITMOHHOE VcrHOE
HAJICKHOCTH COO0O0IIECHHE colece0BaHne
TEXHUYECKUX CUCTEM 0 pe3yJibTaTaM

BBITTOJTHEHHOM
paboThI

Tema 5.2 [TnanoBo- [MoaroroBuTh NHAOOPMAITUOHHOE YcrHoe
MpeaylpeuTeIbHbIC | COOOIeHe cobecemoBaHme
PEMOHTBI CUCTEM 0 pe3yJibTaTam
TETUIOCHA0XKEHUS BBITIOJTHEHHOM

paboThI

Tema 5.3 bezoTkaznas [ToaroToBuTh MHGOPMAITHOHHOE YcTHOE
SKCIUTyaTaIHs cooO0IIeHe cobecenoBaHue
TETUIOBBIX CeTel o pe3yJibTaTam

BBITIOJTHEHHOM

paboThI
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4.PE3YJIbTATBI OBYYEHUAA 110 JUCHUILIMHE «<HAJEXXHOCTb CUCTEM TEIUVIOCHABKEHUST», KPUTEPUH
OIEHKH YPOBHA C®OPMHUPOBAHHOCTHU KOMIIETEHIIUU, CUCTEMA U HIKAJIA ONEHUBAHUSA

CooTHeceHre IUTAHUPYEMBIX PE3yJIbTaTOB O0YyUEHUs C YPOBHAMU C(HOPMUPOBAHHOCTH KOMIIETEHIIUM.

Yposun Hrorosoe Onenka B . IMokasaresn ypoBHs chOPMHPOBAHHOCTH
c(OpMHPOBAHHOCTH KOJIHYeCTBO NATHOAILHOM
. YHHBEPCAJIbHBIX ob01enpogeccnoHaAIbHBIX NnpodeccHoHAIbLHBIX
KOMIIeTeH U 0a/IoB cucreme . . .
o KOMIIETCHIIUU KOMIIETCHIIUN KOMIICTCHIIMN
B 100-0an1bHOM 10 pe3yJbTaTamM
cucreme TeKylel u MK-2: MI-TIK-2.2
10 pe3yJabTaTaM NMPOMeKyTOUHOMH K 4: I/II[ K 4'5
TeKymei u aTTrecTanuu -4 N]I-TIK-4.
NPOMEKyTOYHOM
aTTeCTaluU
BBICOKHIA 85-100 OTJIUYHO/ OO0yyJaromuincs:

3a4TEHO (OTIMYHO)/
3a4TEHO

- UCYEPIIBIBAIONIE U JIOTHYECKN
CTpOWHO M3IaraeT y4eOHbIi
MaTepuai, yMeeT CBS3bIBATh
TEOPHIO C MPAKTHKOM,
CTIPABIISIETCS C PELICHUEM 3a1a4
poheCCUOHATBHON
HAIpPaBJIEHHOCTH BBICOKOT'O
YPOBHSI CIIO)KHOCTH, IPABHIIBHO
000OCHOBBIBAET MPUHATHIE
peleHus;

- IOKa3bIBAaeT TBOPYECKHUE
CIIOCOOHOCTH B TOHMMAaHHH,
U3JI0)KEHUH U MIPAKTHIECKOM
VICTIOJIb30BaHUH Pa3JIeNioB
JMCIHUTUIAHBI,

- cBOOOZTHO OPUEHTHUPYETCS B
yaeOHOH U mpodhecCHOHATBHON
JUTEPATYPE;

- JIaeT pa3BepHYTHIEC,
HCUEPITBIBAIOIINE,
po¢eCCHOHANBHO IPaMOTHBIE
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OTBETEI Ha BOIIPOCEI, B TOM
YUCJIC, JOITOJTHUTCIIBHBIC.

MHOBBIIIEHHBIN

65 -84

X0poIo/
3a4TEeHO (XOpoIo)/
3a4TCHO

OO0yyJaromuics:

- IOCTaTOYHO MOAPOOHO,
IPaMOTHO | IO CYIIECTBY
M3JIaraeT U3y4eHHbI MaTepUa,
NPUBOJUT U PACKpPHIBAaET B
TE3UCHOU (hopME OCHOBHEIC
TTOHSITHSI,

- JONyCKaeT eqMHUYHbIC
HerpyOble OMMOKH;

- IOCTaTOYHO XOPOIIO
OpPHUCHTHUPYETCS B yUeOHOU U
npodecCHOHALHON JTUTEpaType;
- OTBET OTpaKaeT 3HAHHUE
TEOPETUIECKOTO U
NpPaKTUIECKOTo MaTepuana, He
JIOTTyCKasl CYIIECTBEHHBIX
HETOYHOCTEH.

0a30BBIN

41— 64

YIOBJICTBOPUTEIBHO/
3a4TEHO
(ynoBneTBOpHUTENHHO)/
3a4TEHO

OO0yuaromuics:

- IEMOHCTPUPYET TEOPETUICCKUE
3HAHUSA OCHOBHOT'O y4eOHOTO
MaTepuala JUCIUIUTUHBI B 00beMe,
HEOOXOIUMOM TSl TATBHEHIIIETO
ocsoenus OITOIT;

- C HCTOYHOCTAMMU H3Jjiaract
pa3nensl JUCUUIUINHBI,

- IGMOHCTPUPYET (pparMeHTapHbIC
3HaHHS OCHOBHOW y4eOHOM
JTUTEPATYPHI IO AUCIUILIHHE;

- OTBET OTPaXKACT 3HAHMS HA
0a30BOM YpPOBHE TEOPETHUECKOTO U
MIPAKTUIECKOTO MaTepHala B
00BeMe, HEOOXOIMMOM IS
JanpHeen yaeonl u
MIpeJCTOosIIeH paboTHI 1Mo
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‘ npodrITro 00ydeHUsl.

HU3KUH 0-40 HeyJoBIeTBOpUTeNbHO/ | OOyuaromuiics:
HE 3a4TEHO - IEMOHCTPUPYET (parMeHTapHbIE 3HAHUS TEOPETUIECKOTO U MPAKTHYECKOT0 MaTepHall, JOMyCKaeT
rpyObie OIIMOKH TIPH €0 U3JI0KCHUH;
- ICTIBITBIBAET CEPHE3HBIC 3aTPYAHEHHS B IPUMEHECHUN TEOPETHYECKUX TTOJIOKESHUH TIPH PELICHHN
MPaKTUYECKUX 3a7a4 MPopecCHOHANBHON HANPaBJICHHOCTH CTAaHIAPTHOTO YPOBHSI CIIOXKHOCTH, HE BlIaJleeT
HEOOXOMMBIMU JUTS 3TOTO HaBBIKAMH ¥ IPUEMAMH;
- OTBET OTPAKaeT OTCYTCTBHE 3HAHUH Ha 6a30BOM yPOBHE TEOPETUUECKOTO U MPAKTHYECKOTO
MaTepurana B 00beMe, HEOOXOAMMOM JIJIsl TaTbHEeHUIIe yaeOsl.

5.0IEHOYHBLIE CPEJICTBA JIJISI TEKYIIEI'O KOHTPOJISI YCIEBAEMOCTH U ITIPOMEKYTOUYHOM ATTECTALIMA,
BKJIIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYUAIOLIUXCHA

[Tpu mpoBeneHHM KOHTPOJIS CaMOCTOSATENBHOM PabOThl OO0y4aroIMXCs, TEKYIIEro KOHTPOJIS M MPOMEXYTOYHOH aTTecTaluu Mo y4yeOHOH
mucuuminHe  «HaznexHocTh cucTeM  TEIUIOCHAOKEHHs» IPOBEPSETCS YpOBEHb C(OPMHPOBAHHOCTH Yy OOYYarOIIMXCS KOMIIETEHIMH U
3aIlIAaHUPOBAHHBIX PE3Y/IbTATOB O0YUEHMS 110 TUCLMILIMHE, YKa3aHHBIX B pa3zesie 2 HaCTOALIeH MporpaMMsl.

5.1 ®opmbl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHHi:

Ne DopMBI TEKYIIIETO T it OO P dopmupyemMasi KOMIETEHIUS
nn KOHTPOJIsI
1. VYerubiit onpoc o pazaeny | 1. IlepeurcnuTs nmokasareny HaaexKHOCTH. 2. JlaTh onpeeeHue IK-2: UA-TIK-2.2
I BEPOSTHOCTH 0€30TKa3HOM paboTsl. 3. [lepeuncinuTs mokasaTenu
0e3otkasHocTu.4. [lepeuncinuTh okasaTely J0JIrOBEYHOCTH.S. JlaTh
ompezenieHre HepeMoHTHpyeMoro m3enus. [IpuBectn npumep.
2. Tect o Teme «OCHOBHBIE 1. Hage:XHOCTH TEIJIOBOM CeTH - 3TO: [IK-2: UO-T1K-2.2
MOHSATHUSA U OpEAECICHUA A) CBOMCTBO TEIJIOBOU CETH COXpaHATb BO BPpEMCHU B
HAJIEeKHOCTH CHCTEM YCTaHOBJICHHBIX TIpe/ieNiaX 3HAYeHHSI BCEX ITapaMeTpOB,
TeIOCHAGKSHIS. XapaKTEePU3YIOIINX CIIOCOOHOCTH 00ECIIEYNBATh MTepelady
TEIJIOHOCUTEIIS B 33JJaHHBIX PEKUMaX U YCIOBUAX MPUMEHECHUS U
TEXHHYECKOT0 00CTyKUBAHMS,
B) cocTosiHue TeIIoBoit ceTH, Py KOTOPOM OH COOTBETCTBYET BCEM
TpeOOBaHHUIM, YCTAHOBJICHHBIM HOPMATHBHO-TEXHUUECKON
JIOKYMEHTaIUEH.
C) CBOICTBO, TPOTUBOIIOJIOKHOE MOHATHIO «OTKa3 TETNIOBOU CETH»;
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I

DopMBbI TEKyLIETr0
KOHTPOJIs

IIpuMepbl THIOBBIX 3a1aHUI

dopmupyemMasi KOMIIETEHI U

2. UcipaBHOCTB — 3TO:

A) cocrosiHEe 00BEKTa, TIPU KOTOPOM €T0 IPUMEHEHHE TI0
HA3HAYEHHIO JIOIYCTHMO, HO HEIEIeco00pa3Ho

B) cocrostaue o0BekTa, IpH KOTOPOM OH CIIOCOOCH BBITIONTHATD
3aJjaHHbIe PYHKIUH

C) cocrosiHue 00BEKTA, TIPH KOTOPOM OH MOKET BBIMOIHSATH YaCTh
3aIaHHBIX (QYHKIIAN

D) coctosiHre 00bekTa, MpU KOTOPOM OH COOTBETCTBYET BCEM
Tp€6OBaHI/IﬂM, YCTaHOBJICHHBIM HOpMaTHBHO'TeXHI/I‘{CCKOﬁ
JIOKyMEHTaLUe.

E) cocrosinne 00bekTa, mpy KOTOPOM OH OTBEUYaeT TPeOOBaHUSM
yacty HopM HT/I

3. Hage:kHOCTD TeNJI0BO# ceTH BKIIOYAET B ce0sl P/l MPOCTHIX
CBOMCTB (YKa3aTh HellPaBUJIbHbII 0TBET):

A) cpok CIryKOBbI;

B) 6e30TKa3HOCT®H;

C) nonroBeYHOCTS;

D) peMOHTONPUTOAHOCTS.

4. BHe3anmHbIl 0TKAa3 — 3TO 0TKa3:

A) XapaKkTepu3yIONIHIACI CKAYKOOOPa3HBIM H3MEHEHHUEM OJTHOTO WU
HECKOJIbKHX TTapaMeTPOB 00BEKTa;

B) 00ycoBsieHHBIH OMIMOKOM MepcoHala WM COOEM CUCTEMBbI
yIpaBIeHHUS ;

C) obHapyxrBaeMbIii BU3YaJIHO HITH IITATHEIMU METOJIAMH H
CpeJcTBaMU KOHTPOJISL.

5. KakoBo omnpeejieHne NOHATHS «KUBYYECTb»?

A) c10cOOHOCTh UCTOYHHUKOB TETNIOBOW PHEPTHH, TETIOBBIX CETeH U
CUCTEMBI TETUIOCHA0KEHHS B IIETIOM COXPaHSATH CBOIO
paboTOCTIOCOOHOCTh B aBapUIHBIX CUTYAIHSIX, 4 TAKXKE TIOCTIE
JUINTENBHBIX (00JIee MATHACCATH YEThIPEX 4acoB) OCTAHOBOK;

B) xapakTeprcTHKa COCTOSIHUSI CUCTEMBI TETNIOCHA0KEHUS, IPU
KOTOpPOM 00€CneunBaoTCs Ka4ecTBO M 0€30MaCHOCTh
TEIIOCHAOXKEeHNUS;
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Ne DopMBbI TEKyLIETr0 P8 ] T s T ®opmupyemasi KOMIIeTeHIHUS
nn KOHTPOJIsI

C) crocoOHOCTh HCTOYHUKOB TETNIOBOI SHEPTUH, TETIOBBIX CETEH 1

CHCTEMBI TEIUIOCHA0KEHHS B 1IETIOM COXPaHATH CBOIO

paboTOCIIOCOOHOCTH B pabovyeM peKUMe, a TAKXKE IMOCIe IITUTSITBHBIX

(6oree MATHIECATH YETHIPEX YacoB) paObOTHI B AaBAPHHHOM PEIKHUME;
3. KonTposbHas pabora 3angaua 1. Ha ucnbiranue nocrarineno 100 ognotunueix uznenuid. 3a | [IK-2: U/I-T1TK-2.2

o teme «Iloka3zarenu
HaJle)XHOCTU. BeposiTHOCTh
0e30TKa3HON paboTEHI.
KomMmiekcHbie moka3aTenu
HaJEKHOCTU CUCTEM
TEIJIOCHAOKEHUS.

4000 yacoB otkaszano 50 nznenuii. 3a nociaenyromue 100

4acoB OTKa3zajo 2 uzzenus, 3a nociaeayromniue 100 yacos enie 2, ganee
3a 100 gacos eme 2, 3a nocinenyromrue 100 yacos eme 8 uznenuit, 3a
nocienytompe 100 yacos eme 18 uznenwuii. TpeOGyercst

omnpeneauTh: - P(t) 1 (t) ¥ TOCTPOUTH 3aBUCHMOCTH BEPOSTHOCTH
OTKa3a 1 0€30TKa3HOU pabOTHI OT BpEeMEHH; - HHTEHCUBHOCTh
OTKa30B M MMOCTPOUTH TPaPUK 3aBUCUMOCTH OT BPEMEHHU.

3agaua 2. UHTEHCUBHOCTDL OTKAa30B u3aenus A = 0,82 10 I/yac =
const. Heo6xoanMo HaliTH BEpOSTHOCTH 0€30TKa3HOW pabOTHI B
TedeHue 6 yac padotel P(6), yacroTy otkazos f(100) mpu t = 100 yac u
CPeIHIO HapaboTKy 10 nepBoro otkasza Tcp. [Ipeanomnaraercs, 4ro
CTPaBEITMB SKCIIOHCHIIMALHBIN 3aKOH HAJICKHOCTH.

3anaua 3. 3a HaOr01aeMBbIid IEPUO/T DKCIUTyaTallMd B CUCTEME OBLIO
3aperucTpUpOBaHO 6 0TKA30B. BpeMs BoccTaHOBIIGHHSI COCTABHIIO:
t; =154.; 1,=20u.; t3 =10 u.; t,=284.; t=224.; t;=304. Tpedyercs
OIIPECIHUTH CPEIHEE BPEMsI BOCCTAHOBJICHHS CHCTEMBI .

3anaua 4. TexHIUECKOE yCTPONCTBO COCTOUT U3 UYETHIPEX IIIEMEHTOB
A, b, Bu C. Dnementsl A u b nyonupyroT apyr apyra. 9To 03Ha4aeT,
YTO [IPU OTKA3€ OJJHOT'0 U3 HUX MPOUCXOAUT aBTOMATHYECKOE
nepexiroueHne Ha BTopoil. OnemenTsl B u C He myOnmupoBansl. 3a
BpeMsl t BEPOSITHOCTh 0€30TKa3HON pabOThI KAXKIOT0 U3 JIEMEHTOB
cootBeTcTBeHHO paBHa P,(t)=0,95; Ps(t)=0,94; P,(t)=0,98; P.(t)=0,90.
Haiitu Haje:KHOCTB yCTpoCTBa 3a BpeMst padoTHI t.

3agaya 5. OnpenenuTs CpeHIO0 HapaboTKy Ha OTKa3

To TypOoreneparopa TOLl. 3a nepuoxa HaOMr01eHUN OBLIO
3apeructpupoBano 12 otka3os. Jlo Havaga HaOIIOICHHIA
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I

DopMBbI TEKyLIETr0
KOHTPOJIs

IIpuMepbl THIOBBIX 3a1aHUI

dopmupyemMasi KOMIIETEHI U

Typboreneparop npopadotan 1200 4, Kk KOHILy HAOIIOACHUHA
HapaboTKa cocTaBuia 2556 .

VY CTHBIN OIPOC 1o pasnery
I

1. IlepeuncnuTh MoAenu pacnpezneneHus. 2. B kakom ciydae
MpUMEHNMO pactpeaenenne BeliOyma? 3. B kakom ciydae
MPUMEHNM HOPMAaIIbHBIN 3aKOH pactpeneneHus? 4. B kakom ciaydae
MPUMEHHUM 3KCTIOHEHIIMAIbHBIN 3aK0H pacipeaencenus? 5. B kakom
ciIy4ae MPUMEHUM HOPMaJIbHBIA 3aKOH pactpeesieHus ?

TK-2: UJI-TIK-2.2

VY CTHBINM ONpOocC 1o pasnaeny
1"l

1.JlaTh onpeneneHue cioxHoN cucteme. 2. YTo Takoe JIEeMEHT
cioxHou cucteMsr? 3. [lepednciuTh GakTophl, KOTOPHIE

OTPHIIATENFHO BIHUSIOT HA pab0TOCTIOCOOHOCTH CIIOXKHOM CUCTEMBI. 4.

HpI/IBGCTI/I MCTOJUKY aHAJIN3a HaIEXHOCTH CIIOKHOM CHCTEMBI. 5.
I[aTL MOHATHUEC PE3CPBUPOBAHNUIO 3JICMCHTOB CUCTCMBI.

TIK-2: U-TIK-2.2

CamocrosTenbHas
MpoBepoYHast padoTa 1Mo TemMe
«Pacuét HaIEKHOCTH CUCTEM
CO CMEILIAHHOHN CTPYKTYpO»

PacueTHoe 3ajaHHe COEPIKUT B KAUECTBE UCXOHBIX JAHHBIX
CTPYKTYPHYIO CXeMY HaJIe)KHOCTH TEXHUIECKOW CHCTEMBI U
MHTEHCUBHOCTH OTKa30B €€ 3JIEMEHTOB.

3agaHHas cxema HaJeKHOCTH SBJISIETCS KOMOMHUPOBAHHOM, e
CJIeyeT MOJIBEPTHYTh JEKOMIIO3UINH, BBOJISI COOTBETCTBYIOIIHE
KBa3MAJIEMEHTBI, IPe00Pa30BaTh UCXOAHYIO CXEMY K IIPOCTEHIIEMY
Buay. Mcionb3ys cooTBeTcTBYIOUIME (POPMYIBI, M1 psiia 3HAUCHUH
HapaboTku t B MPEANOI0KEHUN IPOCTEHIIIETO MTOTOKA OTKA30B,
HEOOXOMMO BBIYUCIIUTE 3HAYEHUS BEPOSTHOCTEN 0€30TKa3HOM
paboThI AIIEMEHTOB, KBa3UAJIEMEHTOB U Bcel cucteMsl. [locie atoro
cTpowutcs rpadpuk 3apucumoctH P(t) mo pesynbraram pacuera.

TIK-4: UJI-TIK-4.5
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I

DopMbl TEKyLIEro
KOHTPOJIs

IIpuMepbl THIOBBIX 3a1aHUI

dopmupyemMasi KOMIIETEHI U

[IpenBapuTenbHO CIEAYET OMPEISIUTh JIECMEHT MU KBAa3UAJIEMEHT
OKOHYATEJILHO MPEOOPa30BaHHOMN CXEMBI, TIOBHIIICHUE HAJISKHOCTH
KOTOPOTO JJacT MAaKCUMANBHEIH 3(h(heKT B OTHOIIEHUHN HAJIE)KHOCTH
Bcei cucteMbl. B 3aBeprieHnn paboThl HEOOXOAMMO TaTh
MPEJIOKCHHUS 10 TMOBBIIICHUIO HAJACKHOCTH TEXHUYCCKON CHCTEMBI.
Tunosoe 3ananue:

aEly

4 H

=

[
&

fi5]

3HAYEHNS HHTEHCHBHOCTH OTKA30B 3j1eMeHTOB nanpi B 107°
1/4.

M= 0,002; }\.2:7\.3: A= 7\,5: 0,02; }\16: 7\.7:0,01; 7\.8: }ugz 7\.10:
M= 0,2; Ao= Ma= Aa =25 =0,1.

Y CTHBIN OIPOC 1o pasnery

v

1. [lepeuncauTe OCHOBHBIC OTKa3bl JHEPTro0JI0KOB. 2. [lepeunciute
OCHOBHBIE OTKa3bl KOTJIOAIPEraToB.

3. [lepeunciute OCHOBHBIE OTKAa3bI TEIUIOBHIX ceTeld. 4. [lepeunciure
OCHOBHBIE OTKa3bI 3aBIKEK TEIUIOBBIX ceTel. 5. Kakie MeTo bl
TEXHUYIECKOTO TMATHOCTHPOBAHUS OOBEKTOB TEIIIOPHEPTETUKH B
3HaeTe.

TIK-4: UJI-TIK-4.5

VY CTHBINM Onpoc 1o pasueny

\%

1.Kakue myTu NOBBILIEHUS HAEKHOCTH cucteM Brl 3Haere. 2. JlaTh
MTOHSATHE HAYYHBIM METOAaM 3KCIUTyaTaruu. 3. Pacckaxkure o
PEMOHTHOM ITUKJIE CUCTEM TeruiocHaOxkernus. 4. UTo Takoe 0TKa3
TeroBo cetu. 5. Kak ocyniecTBisieTcst KOHTPOJIb HAJEKHOCTU CETH.

TIK-4: UJ-TIK-4.5
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5.2 Kputepuu, nikanbl OLEHUBAHUS TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH:

HaumenoBanue
OLICHOYHOI0
cpeacTraa
(KOHTPOJILHO-
OLICHOYHOI' 0
MepOoNnpUSATHS)

Kputepun onennBanns

IIIxana oneHUBaHUA

IIaTn6anabHasi cucTeMa

Tect

3a BBINOJIHEHNE KKIO0I'0 TECTOBOIO 3a/1aHUsI HCIBITYEMOMY BBICTABIISIIOTCS OAJLIBL.
3a MpaBUIIBHBIN OTBET K KaXKJIOMY 3aJJaHHIO BBICTABIISICTCS OJUH 0all, 32 HE
MpaBUJIbHBIN — HOMb. BCEro B TecTe mITh BOIPOCOB.

IIpaBuna oLIEeHKH TecTa:

o011ast cymma 0aJljIoB 3a BCE NPAaBUJIbHBIC OTBETHI COCTABJISICT HAUBBICIIINK Oal1, 5 5
0amioB
o0rm1ast cymma 0alyioB 3a Bce IpaBUIIbHBIE OTBETHI COcTaBisieT 4 Oamna 4
o0rm1ast cymma 0alyioB 3a Bce IPaBUIIBHBIE OTBETHI COCTaBIsAeT 3 Oamia 3
o011ast cymma OaJlJIOB 3a BCE IIPAaBUJIbHBIC OTBETHI COCTABIIACT 2 Oajia U HUXKE 2
KoHTpouIbHas paboTa 3a BBITIOJTHEHHUE KAXKIO0M 3a/1a4i MCIILITYEMOMY BBICTABIISIIOTCS Oayuibl. Beero B
KOHTPOJIBHOH paboTe maTh 3aaa4. OOydaronIuiicst JeMOHCTPUPYET TPAMOTHOE pEIIeHHEe
3aJla4yM, UCTI0JIh30BAHNE TIPABUIBHBIX METOJIOB PEIICHUS TPU HE3HAUNTEIIbHBIX
BBIYHCIUTEIbHBIX ITOTPEITHOCTSX — olleHKa 1 6ay1. OOy4aroImuMcst UCIIONIb30BaHbI
HEBEPHBIE METO/IBI PEIICHUS, OTCYTCTBYIOT BEPHBIE OTBETHI - HOJIb.
[IpaBuia olleHKH KOHTPOIJILHOW PabOTHI:
o011ast cymma 0aJijIoB 3a BCe MPaBUJIbHBIC OTBETHI COCTABIISICT HAUBBICIIMIA Oait, 5 5
0amioB
o011ast cymma 0alyioB 3a Bce IPaBUIIbHBIE OTBETHI COcTaBiseT 4 Oamna 4
o011ast cymma 0alyioB 3a Bce IPaBUIIbHBIE OTBETHI COCTaBiIsAeT 3 Oamna 3
o011ast cymma 0alioB 3a Bce IPaBUIIbHBIE OTBETHI COCTABIAET 2 Oaiia U HUKe 2
CaMocTosTeIbHAS Pabora BeINnoNIHEHA MOMHOCTHIO. HET OIMMOO0K B IOTHYECKUX PACCYKICHUSX. 3aUTEHO
poBepoYHas pabora OOyuaromiics moKa3aj IMOJHEI 00beM 3HAHWH, YMEHUH B OCBOCHUHY IPOMIEHHBIX TEM U
MIPUMEHEHHE MX Ha MmpakThke. OKOHYATEIbHBIN OTBET BEPEH.
PaGora BhIMONIHEHA TOJHOCTHIO, HO 00OCHOBAHH I1ArOB PEIICHUS HEIOCTATOUHO. HE 3a4TEHO
Jomymena ojHa ommoOKa vy 1Ba-Tpu HejqodeTa. OKOHYATEIBHBIN OTBET HEBEPEH.
YcTHBIH ompoc OOy4aromuiicss 3HaeT OCHOBHBIE OTPECIICHUS, ITOCIE0BATENICH B U3JI0KCHUN 3a4TEHO
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HaumeHnoBanune
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHusATHS)

IIIxana oneHUBaHUA

Kpurepun oneHuBaHus

IIaTn6anabHasi cucTeMa

Marepuajia, ACMOHCTPUPYCT 0a30BbIE€ 3HAHUS JAUCHUILTIMHBI, BJIaACCT HGO6XO[LI/IMI)IMI/I
YMEHHUAMHU U HABBIKaMU IIPH BBINOJHCHUH IMPAKTUICCKUX 3aJIlaHuM.

OOy4aromuiicss He 3HaeT OCHOBHBIX OTIpeETICHI, HETIOCIEeI0BaTeIeH U COMBUUB B HE 3a4TEHO

W3JI0KEHUH MaTepHaia, He o0nagaeT onpeAe’IeHHOW CUCTEMOM 3HaHUH MO AUCLUIIIMHE,
HE B IIOJHOM MEpPEC BJIAACCT HCO6XO}Z[I/IMI>IMI/I YMCHHAMU U HaBbIKaMU ITPU BBIIIOJITHCHUU
NPaKTUYECKUX 3aJaHUil.

5.3 IIpomexxyTOoUHAS aTTECTAITHS:

dopma
MPOMEKYTOYHOM
arTecTanuu

TunoBbie KOHTPOJBHBIC 3aITaHUSI U MHBIEC MAaTCPHAJIbI
AJISI TIPOBEACHUS l'lpOMe?KyTO‘lHOﬁ aTrrecranmm:

Dopmupyemas
KOMIIeTCHIUS

Ok3aMeéH B  YCTHOH
thopme o OGmeTam

buner 1.

1. OcHOBHBIE MTOHATHS U ONPEACICHNS HAASKHOCTH CUCTEM TEIUIOCHAOKCHHUS.

2.[laTb unciioBoi 0TBeT KO3Q(HUIHEHT TEXHUIECKOT0 UCIIOJIb30BaHHS CHCTEMBI, €CJIN U3BECTHO, YTO
CHUCTEMY IKCIUTyaTHPYIOT B TedeHue roaa (1> = 8760 u). 3a 3TOT mepuo 1 SKCILTyaTallid CUCTEMBI
CyMMapHO€ BpeMs BOCCTaHOBJIEHHUS OTKa30B cocTaBuJo t, = 40 4. Bpems npoBeneHus peraamenrta
coctaBisieT t, = 20 4. CymmapHOe BpeMsl, 3aTpaueHHOE Ha PEMOHTHbIE PaOOThI 3a IIEPHO IKCIUTyaTaluu
CHUCTEMBI COCTaBISET 15 CyTOK.

buer 2.

1. BeposarHocTh oTKa3a. BepositHocTh 0€30TKa3HOM pabOTHI CUCTEMBI.

2. Bpems 6e30Tka3HOM pabOTHI yCTPOHCTBA MOAUMHSETCS 3aKOHY BeitOyiia ¢ mapamerpamu o = 1,5, Ao =
10 1/4ac, a Bpemst ero pa6ots! t = 1000 4ac. J[aTh YHCIOBOM OTBET YACTOTE BO3MOKHBIX OTKA30B
YCTpOMCTBA.

buner 3.

1. IlokazaTenu 0€30TKa3HOCTH TEXHUYECKHUX crcTeM. OTKa3bl TETIOBBIX CETEH.

2. CucremMa COCTOUT U3 4 OTHOTUITHBIX YYaCTKOB, IPUYEM OTKAa3 OJJHOTO U3 HUX BEJET K OTKA3y CHCTEMBI.
Cucremy ucnsIThIBaNU B TedeHHe 650 yacos. [Ipu 3TOM nepBeIif yuacTok oTkasain 1 pas, BTopoi — 1 pa3, 3
u 4 yqactku HU pa3y. TpeOyeTcst onpenennuTh HapaOOTKy Ha OTKa3 CUCTEMBI B IICIIOM.

buer 4.

TIK-2: UJI-TIK-2.2
TK-4: UJI-TIK-4.5
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1. IliraHOBO-TIpEAYTIPEINTENEHBIE PEMOHTHI TETIOBBIX CETEH.

2. CucreMa COCTOUT U3 4 OTHOTUITHBIX YYaCTKOB, IPUYEM OTKAa3 OJJHOTO U3 HUX BEJET K OTKa3y CUCTEMBI.
Cucremy ucneIThIBanu B TeueHue 650 vacoB. [1pu aTom nepBbiii yuacTok oTkazan 1 pas, Bropoit — 1 pa3, 3

u 4 yuacTku Hu pazy. TpeOyeTcst onpeaenuTh HapabOTKy Ha 0TKa3 CHCTEMBI B IICJIOM.
Bbuner 5.
1. KomruiekcHbIe TToKka3aTenu Haa&kHocTH. HopMupoBaHue mokasateyiei HaléKHOCTH.

2. CuctemMa COCTOMT M3 TPEX MapajieIbHO BKIIOUSHHBIX 3JIEMEHTOB. BeposiTHOCTH 6e30TKa3HOH paboThI
anemeHToB paBHEIL: P; = 0.95; P, = 0.92; P3; = 0.80. /laTs 4rciIOBOiT OTBET BEpOSTHOCTH OE30TKA3ZHON

pabOTHI CUCTEMEL.

5.4 Kpurepuu, mKkanbl OLEHUBAHUS IPOMEKYTOUYHOM aTTecTalluy y4eOHOU JUCIUILINHBIL:

HaumenoBanne Kputepun ouennBanus IIxana oueHMBaHUS
OLICHOYHOI'0 Cpe/CcTBa

(KOHTPOJILHO- MarubanibHast cucrema
OLICHOYHOI 0

MepPONpPUSATHS)

OK3aMeH B YCTHOU
(dhopme o OuteTam

OOyuaromuiics:

—  JIEMOHCTpPHpPYET 3HaHMSI OTIUYAIOLINECS TITyOMHOM U CONIePKATENbHOCTBIO, AaeT
TIOJTHBIH MCYEPIIBIBAIOIHI OTBET, KAaK HA OCHOBHBIE BOIIPOCHI OMIeTa, TaK 1 Ha
JIOTIOJTHUTEINIbHBIE;

—  cBOOOAHO BJaJleeT HAyYHBIMHU IOHATUSMH, BEIECT IUAJIOT U BCTYIAET B HAYYHYIO
JTUCKYCCHIO;

—  crmocoOeH K MHTEerpalluy 3HAHHUI 10 OIpeIeNICHHON TeMe, CTPYKTYPUPOBAaHHIO OTBETA,
K aHAJIN3Y NOJIOKEHUM CYLIECTBYIOIINUX TEOPUH, HAYUHBIX IIKOJI, HAIIPABJICHUH 110 BOIIPOCY
ounera;

—  JIOTHYHO U JI0Ka3aTebHO PacKphIBAeT NpolieMy, IpeIIoKeHHYI0 B Ouiere;

—  cBOOOHO BBINOJIHSAET NPAKTHUECKUE 3aaHUs IOBBIIIEHHOH CJI0HOCTH,
MPEeSyCMOTPEHHBIE TPOTPaMMON, IEMOHCTPUPYET CUCTEMHYIO PabOTy C OCHOBHOM 1
JIOTIOJIHUTENIBHOM TUTEpaTypoi.

OTBeT He COJIEP)KUT (PAKTHIECKUX OMMOOK U XapaKTEepPU3yeTcs TITyOUHOM, MOTHOTOH,
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YBEPEHHOCTBIO CYXKJIEHUH, MILTIOCTPUPYETCS PUMEpPaMH, B TOM YHCIIE 13 COOCTBEHHOM
MIPAKTHKH.

OOyuarommuiics:

—  IOKa3bIBaeT AOCTaTOYHOE 3HaHUE yUeOHOro MaTepHaia, HO IOMycKaeT
HECYIIECTBEHHBIC (PaKTHIECKHUE OMIMOKH, KOTOPhIE CIIOCOOCH UCIIPABUTH CAMOCTOSTENHHO,
Onaronaps HaBOASLIEMY BOIIPOCY;

—  HEeAOCTaTOYHO pacKphiTa MpobiaemMa o 0OJHOMY U3 BOIIPOCOB Ounera;

—  HEIOCTAaTOYHO JOTMYHO ITOCTPOCHO H3JI0KEHUE BOIIPOCA;

—  YCHEIIHO BBINOJHAET PENYCMOTPEHHBIE B IPOrpaMMe NMPAKTHIECKHE 3aJaHUs
CpeIHel CI0XKHOCTH, aKTHBHO paboTaeT ¢ OCHOBHOM JINTEPATyPO,

—  JI€MOHCTPHUpPYET, B IIEJIOM, CUCTEMHBIH MMOIX0/ K PEIICHUI0 MTPAKTUUECKUX 3a/]1a4, K
CaMOCTOSITeILHOMY ITOTIOJIHCHUIO U OOHOBJICHUIO 3HAHMIA B X0 JAJIbHEHIIICH yueOHOH
paboThI 1 podecCHOHATBFHON AEITETHHOCTH.

B otBeTe packprITO, B OCHOBHOM, COJCpKAHUE OMIIETa, UIMEIOTCSI HETOYHOCTH IIPH OTBETE
Ha JIONOJTHUTEIbHBIE BOIIPOCHI.

OOyuaromuics:

—  IOKa3bIBaeT 3HaHMA (ParMEeHTAPHOTO XapaKTepa, KOTOPbIe OTIMYAI0TCS
MOBEPXHOCTHOCTBIO U MaJIOH CONEPKATENbHOCTRIO, JOMyCKaeT (pakTuieckue rpyonie
OIIIMOKHU;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH M NIPUHIIMITBL, OOBSICHUTH (aKThHI, HAPYIICHA
JIOTHKA U3JI0XKEHHS, OTCYTCTBYET OCMBICIIEHHOCTD MPECTABIIEMOr0 MaTeprasa,
MPEICTABICHUS O MEXIIPEIMETHBIX CBSI3SIX cllaOble;

—  CHpaBIISETCS C BHIIOJIHEHUEM NPAKTHUECKUX 3a1aHUM, IPETyCMOTPEHHBIX
MPOrpaMMoil, 3HaKOM C OCHOBHOM JTUTEPATYPOU, PEKOMEHI0BAHHOM MPOrpaMMOH,
JIOTMYCKAaeT MOTPEIIHOCTH M OIIHOKHU TPH TEOPETUIECKUX OTBETAX U B XOJIE MPAKTUIECKOI
paboTEHL.

Conepxanue Omiera packpbITo ci1ab0, UMEIOTCSI HETOYHOCTHU NIPH OTBETE Ha OCHOBHBIE U
JIOTIOJTHUTENIbHBIE BOIIPOCHI OUJIETa, OTBET HOCUT PENpOAYKTUBHBIN XapakTep. HeyBepeHHo,
¢ OONBIIMMH 3aTPYIHEHHUSMH PEIIaeT NPAaKTUUYECKUE 3a]]aud MM HE CIIPABIISIETCS ¢ HUMHU
CaMOCTOSITENBHO.

OOy4arommuiicsi, 00HApYKUBAET CYIISCTBEHHBIE MPOOENBI B 3HAHHUIX OCHOBHOTO Y4eOHOTO
MaTrepuaa, JOIMyCKaeT MPUHIUIHAIBHBIE OMMTUOKY B BBITIOJTHEHUN MTPEIYCMOTPEHHBIX
MPOrpamMMoOi TPAKTUUECKUX 3aJJaHUM.

Ha Gonpiryro 4acTh JIOTIOJIHUTENIEHBIX BOTIPOCOB TI0 COJICPKAHUIO dK3aMEeHA 3aTPYIHICTCS
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OaThb OTBET WK HE Na€T BEPHBIX OTBETOB.
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5.5 Cucrtema OLeHUBAaHMS PE3yIbTaTOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTaIUH.

OreHka o JUCLHUIUIMHE BBICTABISAETCS 00ydarouieMycs ¢ y4€TOM pe3ysIbTaTOB TEKYLIeH U
IIPOMEKYTOUHOH aTTECTALUU.

®dopMa KOHTPOJIA IIsaTubdaninbHasE cucTemMa

Texymuii KOHTPOJIb:

- YCTHBIHA OIpocC 3a4TCHO/HE 3a4TEHO

- TeCT 2-5

- KOHTpOJIbHAs paboTa 2-5

- CaMOCTOSITEIbHAsA MPOBEPOYHAS 3a4TCHO/HE 3a4TEHO
pabora

Uroro 3a qucruruinay 2-5

DK3aMeH

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peaymzanus mporpammbl MpeaycCMaTpUBAET KCIOJIB30BaHHE B Ipolecce OOydeHUs
CJICAYIOMINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- MOMCK U 00paboTKa HH(OpPMAIMK ¢ UCIIOIb30BaHKEeM ceTh VIHTepHET;

- MCIOJIb30BaHNE Ha JICKIIMOHHBIX 3aHATHSIX HATJISTHBIX MTOCOOUI;

- caMoCTosITeNIbHas paboTa B CHCTEME KOMITBIOTEPHOTO TECTUPOBAHUS;

- oOyueHue B COTpYIHHYECTBE (KOMaH IHAasl, TPYIIIOBasi paboTa);

7. IMPAKTHUYECKASA ITIOAI'OTOBKA

[IpakTnyeckasi MOArOTOBKA B paMKax y4eOHOM JUCHMILIMHBI peaanu3yeTcs IpHu IPOBEICHUH
71a00paTOPHBIX PaboT CBsA3aHHBIX ¢ Oyayiel npodecCHOHATBHON NeATeIbHOCTHIO.

[IpoBoasTCsl OTHENbHBIE 3aHATHS JIEKIHMOHHOTO THMA, KOTOpbIE IpelycCMaTpUBAIOT
nepenavyy y4eOHoi nHpopmaruu oOydaromumcs, KOTopass HeoOXoauma Isl MOCIeyIoero
BBITOJIHEHUS PAKTUYECKOU paOOTHI.

8. OPI'AHM3AIIUA OBPA3OBATEJIBHOT'O ITPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

[Ipu oOy4yeHun JHUI] C OTrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHIOB
WCITOJIB3YIOTCSI TTOJXObI, CIIOCOOCTBYIOIINE CO3JaHUI0 0e30apbepHO 00pa30BaTEIBLHON CpEIbI:
TEXHOJOTUH Au(EepeHInalud U UHIUBUIYaTbHOTO OO0y4YeHHs, TPUMEHEHHUE COOTBETCTBYIOIIMX
METOAUK IIO pa60Te C HHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AWCTAHIWMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTENBHBIX HHIUBUIYATbHBIX KOHCYJIBTAIMA TO HM3y4aeMbIM TEOPETUYECKUM
BOIIpOCaM MU MNPAKTHYCCKUM 3aHATHUAM, OKAa3aHUC IMOMOIIM IIPpU IMOATOTOBKE K HpOMG)KyTO‘-IHOfI
aTTeCTallUU.

[Ipn HeobxoauMocTH pabodyasi mporpamMma JUCHUIUIMHBI MOXET ObITh aJlanTUpOBaHa s
obecrnieueHus 00pa30BaTeIHLHOTO MpOIlecca JTUIAaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHUCJIC IJIsI TUCTAHIIMOHHOI'O O6yquH$I.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHBIE MaTepHuaabl TNPEACTaBIAIOTCS B  (dopMax,
JOCTYIIHBIX JJIA U3YUYCHUA CTYACHTAMHU C 0COOBIMU 06p330BaTeJ'II)HBIMI/I HOTpe6HOCT$[MI/I C y4y€TOM
HO30JIOTUYECKUX TPYII HHBAIUIOB!

JInsi TMOATOTOBKM K OTBETY Ha TPAKTHYECKOM 3aHSTHH, CTYJIEHTaM C OrpaHUYCHHBIMHU
BO3MOXHOCTAMHU 300POBbA CPCAHCC BpCMs YBCIMYUBACTCA MO CPABHCHHUIO CO CPCAHHUM BPECMCHCM
MOJITOTOBKH OOBIYHOTO CTY/ICHTA.
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JUig CTYyIEHTOB € WHBAJIMAHOCTBIO WJIH C OIPAaHUYEHHBIMU BO3MOYKHOCTSMH 3/10pPOBbS
dbopMa mpoBeAeHHS TEKyUIeH M TNPOMEXKYTOUHONW AaTTeCTallid YCTAHABIMBACTCS C YYETOM
WH/IMBUIYAIbHBIX TICUXO(HU3UYECKIX 0COOEHHOCTEH (YCTHO, MMCHbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIBIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[IpomexyrouHas arrecTanus 10 AUCLUIIIIMHE MOYKET IPOBOAMTHCS B HECKOJIBKO 3TAloB B
dbopMe pyOeKHOTrO0 KOHTPOJISI MO 3aBEPUICHUIO H3YYEHHs] OTAEIbHBIX TEM IUCHUIUIMHBL. [Ipu
HEO0OXOUMOCTU CTYACHTY IPEAOCTAaBISIETCA AOIOJIHUTENBHOE BpEMs I IOJArOTOBKM OTBETa Ha
3a4eTe WM SK3aMeHe.

JUig OCyILIeCTBIEHMSI NPOLEAYP TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IMPOMEKYTOUHOU
aTTecTalMd OOy4arouIMxcs CO3Jar0Tcs, MPU HEeoOXOoIUMOCTH, (OHIBI OICHOYHBIX CPENCTB,
aJlalTUPOBAHHbIE IS JIUL] C OTPAaHUUYEHHBIMHA BO3MOXHOCTSIMU 3/10POBbsI U MO3BOJISIOLINE OLIEHUTh
JOCTHKEHHE MMM 3alUIAHUPOBAHHBIX B OCHOBHOM 00pa30BaTelbHOW MpOrpaMMe pe3ylbTaToB
o0y4eHHsI ¥ YPOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETEHIUH, 3asBICHHBIX B 00pa3oBaTEIbHOMN
porpamme.

9. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

MaTepI/IaHBHO'TCXHI/ILIGCKOC obecreyeHne JUCHUIIIMHBI IIPpH O6y‘leHI/II/I C HUCIIOJIB30BaAHUEM
TPAaAULUOHHBIX TEXHOJIOTHI O6yquI/I$I.

HaumeHoBaHue yuyeOHBIX ayANTOPHI, 1adopaTopuii,
MAacTepCKUX, 0U0JIMO0TEK, CIIOPT3aJ10B, IOMeIeHU I
A1 XpaHeHus1 U NPOGHIAKTHIECKOT0
00cIyKUBaHUS y4eOHOr0 000pPyAOBAHNS M T.II.

OcHaleHHOCTh y4eOHBbIX AyANTOPHIi, J1adopaTopuii,
MACTEPCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMeLIeHHHi 1JIsl XpaHeHUs U NPOPUIAKTHYIECKOr 0
00CTy:KMBAHUS Y4eOHOT0 000PYAOBAHUS U T.II.

119071, r. MockBa, yJ. Jlonckas, 1.39, crpoenue 4

ayAUTOPUHM [IJIs1 POBEJICHUS 3aHATUIN JIEKLIMOHHOTO
THIA

KOMILIEKT yueOHO Mebeny,

TEXHHYECKUE CPEICTBA O0YUCHUS, CITyXKAIHE JUIs
npecTaBIeHus yaeOHOM HHPOpMaIUK OONBIION
ayJIUTOPUH:

— HOYTOYK;

— TIPOEKTOP.

AyAUTOpUU [JIA TIPOBEACHUA 3aHATHHA
CCMUHAPCKOT'0 TUIIA, I'PYIIIIOBBIX U
WHANBUAYAJTbHBIX KOHCyHBTaHHﬁ, TCKYUICTO
KOHTPOJISI U HpOMe)I(yTO‘IHOﬁ aTTeCTallnun

KOMIUIEKT yueOHOH MebenH,

TEeXHUYECKUE CPEICTBA OOYyUCHNUS, CITyXKaIHe JUIs
npecTaBiIeHus yaeOHOM HHPOpMaIuK OOIBIION
ayAUTOPHU:

— HOYTOYK,

— TPOEKTOP.

IMoMeneHus 1151 CAMOCTOSITEJILHOI PadoThI
ol0yyammmuxcs

OcHalIeHHOCTh MOMEIeHHH JIJISI CAMOCTOATEILHOM
padoThI 00yyaOINXCH

YUTAIbHBIN 3aJ1 OMOJIIMOTEKH:

- KOMIIBIOTEPHAS TEXHUKA,
- HOAKJIFOYCHHUEC K CCTHU «I/IHTepHeT».
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10. YYEBHO-METO/IJMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOW JUCIUTIINHBI

Buja uznanus Anpec caiita 9bC KoJymmuecrBo
Ne Ton HMJIM JJIEKTPOHHOI0 pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareabcTBO o
n/n MIT u 1p.) H3IaHusA (Ganoansemcs 0na u30anuil 6 onodInoTexe
) 9J1eKMPOHHOM 8U0¢€) YHuBepcurera
10.1 OcHoBHas TUTEpATYpPa, B TOM YHCIIE AIEKTPOHHBIC N3IaHUS
1 ITonmBoma @.A. Hanexnocts cucteM Vyebuuk M.: HUIT UTHOPA-M | 2020 https://znanium.com/catalog/docu | 10
TEIJIOCHA0KESHUS TOPOJIOB U ment?id=356094
OpeANpUATHNA JETKOU
MTPOMBIIIUIEHHOCTH
2 Honun A. A. HanexxHocTh cucteM VueOHuK M.: Crpoiiuzaar 1989 - 5
TETUIOBBIX CETEH
3 Pynenko HO.H. HanexxHocTh cuctemM CopaBounuk B | M. : Henpa 2000 https://www.elibrary.ru/item.asp?i | -
JHEPTeTHKH U UX YEeTBIPEX TOMaxX d=21521056
000pyTOBaHUS
4 JIucynos E. A. [TpakTHKyM 1O HaJICKHOCTH VYuebHoe M.: HUL] UTHOPA-M | 2021 https://e.lanbook.com/book/16874 | -
TEXHUYECKUX CUCTEM rmocooue 8
10.2 [lomomHUTENBHAS IUTEPATYPA, B TOM YHCIIE SJICKTPOHHBIE H3/IaHUS
1 AnexcannpoBckas | be3omacHOCTh ¥ HaZIe)KHOCTh VYyeOHoe M.: HUIl UH®PA-M | 2020 https://znanium.com/catalog/docu | -
JL.H., AponoB I1.3., | TeXHHYECKUX CHCTEM mocooue ment?id=367343
Kpyrnos B. .,
Kysnenos AT
2 Mopo3zos H. A. Hane:xHOCTh TEXHUYECKHX VYuebHoe M.: HUL] UTHOPA-M | 2019 https://e.lanbook.com/book/15999 | -
CHCTEM rmocobue 2
3 JIrobumosa I' A., HanexHOCTh TEXHUYECKAX VYyeOHoe M.: HUIl UH®PA-M | 2020 https://znanium.com/catalog/docu | 5
Motopus B.A. CUCTEM U TEXHOTEHHBIN PHUCK rmocodue ment?id=374885
10.3 MeToandeckre MaTepraibl (yKa3aHUs, PEKOMEHAIMY TT0 OCBOSHUIO JUCIHUIUIHHEI (Moyiisi) aBTopoB PI'Y um. A. H. Koceiruna)
1 Tokapes M.B. PexomeHnanum k 3amonHeHno | Merojguueckie | YTBEpKJICHO Ha 2018 SUOC
mIaHa-rpadyka miaHoBO- YKa3aHUsI 3aceaHuu Kadeapsl,

MpeynpeaAnTEIbHBIN

PEMOHTOB

poTokos Ne
2018

OoT
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11. NHO®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O TIPOLHECCA

11.1 Pecypchl 251eKTpOHHOK OMOIMOTEKH, HH()OPMAITMOHHO-CIIPABOYHBIE CHCTEMBI U
npodeccuoHanbHbIe 0a3bl TAHHBIX:

Ne | DJIeKTpOHHBIE yueOHbIe H3IaHNs, 3JIEKTPOHHbIE 00pa30BaTelbHbIE peCypchl
1. ObC «Jlanpy http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-U3aaTeabCKOro HeHTpa «Mudpa-M»
http://znanium.com/
3. Dnexrponnsie uzganus «PT'Y um. A .H. Koceiruna» na miatrdopme 9b6C «Znanium.comy»
http://znanium.com/

11.2 IlepeuyeHb MpoOrpaMMHOTO OOECIICUCHHUS

Neni/m | [IporpammHoe obecneueHue LT L O AR
poxkymeHnTa/ CBOOOTHO pacHpoCTPAHSIEMOE
1. Windows 10 Pro, MS Office 2019 KOHTPakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for koHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone
3. V-Ray nns 3Ds Max KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
12.  JIUCT YYETA OBHOBJIEHUH PABOYEH ITIPOT'PAMMBI YYEBHOM
JTACHUIIAHBI

B pabouyio mnporpamMmmy ydeOHOW TUCIMIUIMHBI BHECEHBI W3MCHCHUS/OOHOBICHHUS W
YTBEPXKACHBI Ha 3acelaHuu Kadeapo:

Ne i roj XapakTep U3MeHeHUi1/00HOBIEHUI HOMep IPOTOKOJIAa
00HOBJIEHUS ¢ YKa3zaHueM paziena U 1aTa 3aceJaHus
PIL Kadeapsol
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