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Beenenune

Pabouas mporpamMma no mucummuinHe «PacyeT W MPOEKTUPOBAHUE CHUCTEM oOecrieueHus 0e3-
OTIaCHOCTH» pa3paboTaHa JJIsi MaruCTpaHTOB, oOydatonuxcs no HampasiaeHuio 20.04.01 «Texnocdep-
Hasi 6e30MacHOCTbY HamnpaBlieHHOCTH be3onacHocTh B TexHOChEpE.

Pabouas mporpamma paspaboTaHa mo MOAyJbHOMY NpuHIUIY. PaGouas nmporpamma oTpaxaer
BCE BHJIBI YUEOHBIX 3aHATHI M (POPMBI CAaMOCTOATEIHLHON pabOTHhI, a TakXke (OPMBI KOHTPOJIBHBIX Me-
pornpusituii. B paboueit mporpaMMe 1aH CIIMCOK OCHOBHOM M BCIIOMOTATENILHOM JIUTEPaTyphl, YKa3aHbI
METOJIMYEeCKUE MOcoOus U pa3pabOTKH.

Pabouas nporpamma mo gucuuiuinHe «Pacder M mpoeKTHpoBaHUE CUCTEM oOecriedeHus: 0e3-
OIMAaCHOCTH» pa3paboTaHa HA OCHOBAHHUHM CJIEAYIOUINX JOKYMEHTOB:

@enepanbHbIi TOCYJApCTBEHHBIN 00pa30BaTeNbHbIM CTaHIAPT BBICHIETO OOPa30BaHUS 10
HarnpasieHuto moarotoBku 20.04.01 «TexHochepHas 6€301MaCHOCTHY.

Y4eOHBI M1aH.

1 IlepeyeHb NJIAHMPYeMBIX Pe3y/JbTATOB O0OyUeHHUS] MO JMCHUILIUHE, COOTHECEHHBIX C
IUIAHMPYEMBbIMH Pe3yJibTaTAMU OCBOCHHUSI 00pa30BaTeIbHON NMPOrpaMMbl (KOMIIeTEeHIMH 00y4a-
wulerocs, popMmupyemMbie B pe3yJibTaTe 0CBOCHUS JUCIUIJIMHBI)

B pesynbrare 0o0ydeHust IUCUUIUIMHBI «PacueT U MpoeKTHUpOBaHHE CUCTEM obecrieueHus: Oe3-
OIMACHOCTH» OOYYaIOIIMIiCS MPUOOPETAET TCOPETUUCCKHE 3HAHUS U MPAKTHUYECKUE HABBIKUA TPOBEIC-
HUS aHaJIu3a U UICHTU(UKALUY POU3BOJICTBEHHBIX OMACHOCTEN U BPEIHOCTEH, OLIEHKU PUCKA UX pe-
anu3aIyu, BEIOOpa METOJOB U CPEJCTBA 3AIIUTHI OT HUX, a TAKKE HABBIKM BBITIOJTHEHUS HHKEHEPHBIX
pacdeToB ¥ 0hOpMIICHUS KOHCTPYKTOPCKOM IOKyMEHTALIUK Ha CPECTBA 3aIUTHI.

[Tpouiecc m3yyeHus: quCHHUILTUHBI «PacueT u mpoekTupoBaHue cUCTeM oOecriedeHus Oe3omac-
HOCTH» HaIpaBJIeH Ha (OpMUpPOBaHUE y OOydaIOUIUXCs CIEAYIOMUX MPOodecCHOHaNbHBIX KOMIIETEH-
1107078

- CHOCOOHOCTBIO CO3/]aBaTh MOJIETIM HOBBIX CUCTEM 3alIUThI YesioBeka u cpenl ooutanus (I1K-
9);

- CIOCOOHOCTBIO MIEHTU(UIIMPOBATH MPOIIECCH] U pa3pabaThiBaTh UX pabodne MOJeNH, HHTep-
MPETUPOBATH MATEMATUUYECKHUE MOJIENI B HEMATEMAaTUYECKOE COJIEPKAHUE, ONPEEISITh TONMYIIEHUs U
TPaHUIBl TPUMEHUMOCTH MOJIETH, MAaTEMAaTUYECKU OMUCHIBATh IKCIEPUMEHTANIbHbIE JaHHBIE U OIpe-
JEeNATh UX (PU3NUIECKYIO CYNIHOCTD, JIeJaTh KAYeCTBCHHBIC BRIBOJIBI U3 KOJIMYECTBEHHBIX JAHHBIX, OCY-
MIECTBJISATH MAallTMHHOE MOJICTUPOBaHue u3ydaeMbix nporeccoB (ITK-11);

- CIIOCOOHOCTBIO MPUMEHSITh METOJIbI aHAIM3a M OIEHKH HAJICKHOCTH U TEXHOTEHHOTO PUCKA
(ITK-13).

B pe3ynbrate 0ocBOEHUS AUCHUTIIMHBI 00yUYaIOIIUICS TOKEH:

3namop:

— obmue TpeOoBaHMsI K CHCTEMaM 3alllMThl YeIOBeKa U Cpeibl OOUTaHUS, YIUTHIBAEMBIE B XOJI€
BBITIOJTHCHHS] TH)KCHEPHO-TEXHUYECKUX Pa3pabOoToK;

— O0IIMe MPUHIIMITBI CO3/IaHUSI CUCTEM 3aIllUThI YEIOBEKA U Cpebl OOUTaHUS;

— CYIIECTBYIOIIUE METOIBI CO3JaHMUsI CUCTEM 3aIIUThI YEJIOBEKA U CPeIbl OOUTAHMS U UX MOJIe-
;

— TEOPETUYECKHUE U HAYTHO-TEXHUIECKHNE OCHOBBI TEXHOC(PEPHOU OE30MaCHOCTH;

— IPUHITUIIBL, METOJIBI U CPEJCTBA OOECTIeueHUs: OE30MaCHOCTH TEXHOC(HEPHL;

— OCHOBBI ¥ METOJIBI MOJICIIMPOBAHUS TEXHUUECKUX CHCTEM oOecreueHust TeXHochepHoil 0e3-
OMAaCcHOCTH;

— OCHOBHBIE TOHATHS HAJCKHOCTH CUCTEM OOECTIeUeHHs] 0€30MaCHOCTH U TEXHOTEHHOTO PHUCKa,
MIPUYUHBI OTKA30B B CUCTEMAX;

— METO/Ibl aHAJIM3a U pacuera napaMeTpoB HaIeKHOCTH;

— MPUHIUIBI 00eCTIeYeHNS HAJC)KHOCTH CIIOKHBIX TEXHUYECKHX CHCTEM oOecrieueHus Oe3omac-
HOCTH;

— MeTOobI 00paboTKH MH(GOPMAILIUK O HAJEKHOCTH CHCTEM OOeCIedeHHUs OE30MacCHOCTH U TeX-
HOTEHHOTO PHUCKA.



Ymemn:

— BBIOMpATh METOIBI M CPEIICTBA 3AIIUTHI YEIOBEKA M CPeIlbl OOUTAHHUS;

— ¢opMUpPOBATH AAHHBIE, HEOOXOAUMBIE JIJIsl pa3paObOTKU HOBBIX CHCTEM 3aIUTHI;

— BBITIOJTHSTHh WH)KCHEPHBIC PACcUEThl CHCTEM O0ecIieueHus1 0e30IacCHOCTH U 3aIUTHI YeJIOBEKa U
Cpenbl OOUTaHUS;

— HICHTU(UITUPOBATH OITACHBIC TIPOIIECCHI, X PUYHHBI, BPEMs U TIOCIICACTBHUS;

— yCTaHaBIMBATh KOJIWYECTBECHHBIC, BPEMECHHBIC, IPOCTPAHCTBCHHBIC U UHBIC XapaKTCPUCTUKH
MPOIIECCOB, MPETATCTBYIONMX HOPMATHbHOMY (DYHKIIHOHHPOBAHUIO PA3IUYHBIX CHCTEM;

— WHTEPIPETUPOBATh MATEMATHUECKHE MOJICH, OMHCHIBAIOIIUE MPOIECCH, B HEMaTeMaTH4e-
CKO€ COJICpXKaHNUE;

— OTPEAeNsAThH OKa3aTeNIM HAJIKHOCTA U TEXHOTEHHOTO PUCKA;

— MPOEKTUPOBATh HAJIS)KHOCTh CO3/IaBAEMbBIX TEXHUYECKUX CUCTEM oOecTieueHHs Oe30MacHOCTH;

— 00pabaThIBaTh CTATUCTUYECKHE JAHHBIC O HAJCKHOCTH CHCTEM OOecredeHus 0e30MacHOCTU
Pa3IMYHOMN CIIOKHOCTH U TEXHOTCHHOTO PUCKA.

Bnaoemp:

— HaBBIKAMU IPOCKTHPOBAHUS U Pa3pabOTKU MO TEXHHUECKUX CUCTEM U CPEICTB 3allUThI
YEJI0OBEKa U OKPYKarOIEn Cpelibl;

— WHKCHEPHBIMU METOJMKAMHU TPOCKTHPOBAHUS U pa3pabOTKH MOJEJICH Pa3IMYHBIX CHUCTEM
3aIUTHI;

— HaBBIKAMH PacyeTa CUCTEM M CPEJICTB 3aIUThI YEIOBEKa M CPellbl OOUTAHHUS;

— HaBBIKAMH pa3pabOTKu pabodnX MOJIeNIel IPOIECCOB;

— METOJIMKaMH pa3pabOTKU pabOYMX MOJEIIEH HCCIIeyeMBIX MPOIECCOB;

— crocobaMu OTpeeNIeHUs] JOMYIICHUS U TPAaHUIBI MPUMEHIUMOCTH pabounX MOJeNel uccie-
JYEMBIX MPOIECCOB;

— HaBBIKAMH MATEMAaTUYECKOTO OMUCAHUS IKCIICPUMEHTAIBHBIX JJAHHBIX U ONpeIeIeHHs X (u-
3MYECKOU CYIIHOCTH;

— METOJIaMU TIPOBEJICHUS aHAIIN3a U OI[EHKU HAJC)KHOCTH M PUCKA OTIACHBIX MPON3BOACTBCHHBIX
00BEKTOB;

— UCCIIeJIOBATeTLCKUMHU HaBBIKAMU aHATIN3a U OLIEHKH HAJC)KHOCTH U TEXHOTEHHOTO PUCKa;

— METOJIaMU pa3pa0OTKH U M3TOTOBJICHUS HAJIS)KHBIX CHCTEM OOecriedeHus: 0€301MacHOCTH.

2 MecTo TMCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHONH MPOrpaMMbl

Huctunnuna «Pacuer u nmpoekTupoBaHUE CUCTEM OOecIieyeHus: O€30MacHOCTH» OTHOCHUTCS K
JTUCITUTIINHAM 110 BBIOOpY bioka 1 yueOGHOro miana mo HanparieHuio moarotoBku 20.04.01 «TexHo-
chepnast 6e30macHOCThY. [ U3ydeHus: AUCUUIUIHHBL «PacueT u mpoekTupoBaHue cUCTeM obecrede-
HUS 0€30MacCHOCTH» HEOOXOIUM psiJi TpeOOBaHUN K BXOJHBIM 3HAHUSM, YMEHUSIM M TOTOBHOCTH 00Y-
qaromuxcs. bazoBeIMU 11 U3y4YeHUS AUCHUILTUHBI «PacueT u mpoeKTHpPOBaHUE CUCTEM 00eCTeYCHHUS
0€30MacHOCTH» SBISIOTCA KYpChl: «YIIpaBlIeHHE PUCKaMH, CUCTEMHBIM aHalu3 U MOJEIUPOBAHUEY,
«MadopmanronHbie TEXHONIOTHH B chepe Oe3omacHoCTHY, «YpOorkonorus», «[modansHble HKOIOTH-
YECKHE MPOOIEMBI.



3 O0beM JUCHUIJIMHBI B 324€THBIX €IMHUIAX ¢ YKa3aHHEM KOJMYeCTBA aKaJeMHYeCKNX
4acoB, BbIIEJIEHHbIX HA KOHTAKTHYI0 padoTy (BO B3aMMO/IeiiCTBUY € TNpernogaBaTesieM) o0y4yaro-
muxcsd (mo BujaaM y4eOHbIX 3aHATHIT) M HA CAMOCTOSITEJILHYI0 Pa60Ty 00y4aromuxcs

Tabmuma 1 - O0uias Tpy10eMKOCTh JUCITUTUIMHBI COCTABIISIET 4 3a4ETHBIX €IMHAIIBI

Buabl yueOHoil HATpYy3KH Beero Cemectp
4acoB 111
O0ObeM JTUCIUIUIMHBI BBIJCIICHHBIA Ha KOHTAaKTHYIO
paboTy oOy4Jarmuxcs ¢ npenogaBaTeiemM (BCero) 36 36
B ToM uucne
Jlexuuu 10 10
U3 HUX:
2 2
aKTUBHBIE (POPMBI 00yUEHUS
[Tpaktrueckue 3ansatus (113) 26 26
U3 HUX:
4 4
aKTHBHBIC (POPMBI OOYUCHHS
CamocrositenpHast paboTa, B TOM YHCTIe 72 72
KYpPCOBO€ MPOEKTUPOBAHUE 36 36
KonTposnb 36 36
Bun npomexxyTOuHOM aTTecTanuu 9K3aMeH, Kypco- | 3K3aMeH, KypcoBOU
BOU ITPOEKT IIPOEKT
O6H_Iaﬂ TPYAOCMKOCTh: qac/saq.ez[. 144/4 144/4




4 CopaepxaHue JMCHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA AKAJeMHYECKUX YaCOB U BU/I0B Y4eOHbIX 3aHATHIH

4.1 Conepxxanue MoayJieil U pa3fae0B TUCHUIINHBI

Tabmuma 2 — ConeprkaHue MOJIyJIeH B pa3iesoB AUCITUILUIMHBI

Cemectp III (xo1uuecTBO MoOayJieii 3)

Moayabs I «OcHoBHBIe TpeOOBaHUSI NPH pacyeTe W NMPOCKTHPOBAHMU CHCTeM 0€30IacCHOCTH
NpeanpusaTHH, TEXHOJIOTHH B 000PY/10BaHUSD)
Heab: nath obliee nmpeacTaBieHre 00 OCHOBHBIX TPEOOBAaHUSAX MPU pacyeTe U MPOEKTUPOBAHUM CHU-
cTeM 0e30MacHOCTH MPEIIpPUATHH, TEXHOJIOIHH U 06opynoBaHus. @opmupyemsle komnereHuuu I1K-

HaumenoBanme pa3aesa
AU CIMILINHBI, BXOAsIIeii
B JIAHHBIA MOAYJb

Copep:xanue pa3iena

KonrakTHas padora

Cp

OcHoBHbIE TpeOOBaHUS
MIPU pacuere U MPOeKTH-
poBaHMH cucTeM Oe3orac-
HOCTH IIPEANPUATHH,
TEXHOJIOTUI 1
000opy10BaHUs

CucremMsl  oOecrieueHuUs
O0e3zomacuHoctu.  OreHka
OIACHOCTH TEXHOTEHHOI'O
00BEeKTa. Omnpenenenue
OMacHBIX PaboOT W 30H C
ITOBBIIIIEHHOM OIIaCHO-
CTBIO.

[Tpou3BOACTBEHHBIE OMACHOCTH U
BPEIHOCTH, UX UACHTU(DUKAIUSI U
aHanmu3. [lokaszarenb  OMACHOCTH.
Onpenenenne koa(dpurmenTa
HACBIIEHHOCTH MEXaHU3MaMHU TIPO-
U3BOJCTBEHHOW IUIOMIANKU. TeXHO-
JIOTUYECKHUM PErIaMeHT KaK OCHOBA
0€30MacHbIX U 370POBBIX YCIOBUN
tpya. Ilpodeccun paGOTHUKOB
BUJbI Pa0OT MOBBIIICHHOW OINACHO-
CTH, OTHOCUTEIILHO KOTOPBIX MPEIb-
ABIIAIOTCSA JIOTIOJTHUTEIbHBIE TpeOo-
BaHMsI 0 OE30MACHOCTH Tpy/a.
CoBpemeHHbIE WH)XEHEPHO-
TEXHUYECKHUE CpeJCTBa Oe30MacHo-
ctu. [IpumeHeHue HHTErpUPOBaH-
HBIX CHCTEM B o0ecmeueHHHn 0e3-
OMAaCHOCTH. TeXHHYeCKHe CpeIcTBa
3amuThl. Kiaccudukanms texHmye-
CKHUX cpeAcTB Oe3zomacHocTu. Tpe-
OOBaHUsI, MPEABSIBISIEMbIC K 3aIIHUT-
HBIM YCTPOICTBaM.

Mopyas II «PacyeT H IPOEKTHPOBAHHE CHCTEM 0€30NACHOCTH
Heab: dopmupoBanue y 00ydaromuxcsi METOAMUECKUX U PACUETHBIX HABBIKOB MPU pacyeTe U MpoeK-
TUpoBaHUU cucTeM OezonacHocTu. Popmupyembie komnerenimu [1K-9, I1K-11, ITK-13

OO0mue TpUHLHUIBI pac-
4eT M NPOEKTHPOBAHUSA

CrenunanbHble BEHTHIMPYEMBIE Ka-
Oounel. HopMaTuBHBIE 3HA4YeHHS Ta-

Pacuer u BEHTUJISILIHN. paMeTpoB MHKpOKIHMara u Tpe6o-

) NPOCKTUPOBAHNE BaHMS K COCTaBy BO3JlyXxa paboueit

CHCTEM 30HBI. Pacuer W MpPOEKTUpPOBaHHE
0e30macHOCTH

CHUCTEM KOHJMIIMOHUPOBAHHUS BO3MIY-
xa.




Pacuer mapameTrpoB 6e3-
OITaCHOCTH SHEPTOCHIIO-
BOT0 000py/I0OBaHHUA.
Mertonb! pacdeTa U Ipo-
E€KTUPOBAHHUS CPE/ICTB
3aIIUTHI OT BUOpAIUU U
uryma.

Crioco0Bb! 3a1uThl OT
SJICKTPOMAIrHUTHBIX I10-
nen.

Knaccudukarusi cpencTB 3aliiThl OT
myMma. OmnpezneneHue  0XHIaeMbIX
YPOBHEH 3BYKOBOI'O JIaBJIEHUS U Tpe-
Oyemoro cHmxkeHus Imyma. Onpene-
JICHHE pa3MepoB 30HBI BUOpAIMOH-

HOM omacHocTH. BubOpouzomsuus
CTAIIMOHAPHOTO  TEXHOJIOTHYECKOTO
00opyTI0BaHUS.

OCHOBHBIE TOJIOKEHHSI IO YCTPOM-
CTBY M 0e30macHOM SKCIUTyaTaluu
COCY/IOB, paboTalomux MO JaBiie-
HUEM. 3aluTa OT TeIUIOBBIX H3ITyde-
HUW ¥ CHCTEMBI 3allUThI OT HUX. 3a-
IIUTa OT AJIEKTPOMArHUTHBIX MOJIeH
(BOMII) OKPaHUPOBAHUEM.
AHTpOIOreHHbIe UCTOYHUKU DMII

Obecnieuenue noxapHou
6e3onacHoctu. Onpene-
JICHHE B3PHIBOOIIACHOCTH
IPOM3BOJICTBEHHBIX I10-
MELIEHUM.

OmpeneneHne BEPOSITHOCTH BO3JCH-
CTBUSl OIIACHBIX (HaKTOPOB IOKapa
Ha paboraromux. Pacuer BeposTHO-
CTH 00pa30BaHUS TOPIOYEH CMecCH.
Omnpenenenne BEPOSITHOCTH IOSIBIIE-
HUSI WCTOYHMKa 3axuranus. Omnpe-
JeJIeHue HEOOXOANMOro KOJIMYECTBa
HNEPBUYHBIX CPEACTB II0XKapOTYIIIe-
HH.

Pacuer n
MIPOCKTUPOBAHUE
CHCTEM
0e30macHOCTH

CucreMmbl oOecIleuYeHus
9KOJIOTHYECKOM 0e3-
onacHoctH. Knaccugu-
KAl OCHOBHBIX TIPO-
IIECCOB  3aIllUTBI  OKpY-
KAOIIEH cpeapl Ha Oc-
HOBE (U3UYECKUX, XU-

MUYECKUX U  (PU3UKO-
XUMHYECKHUX 3aKOHO-
MEpHOCTEN

3ammra atMOc(EepHOTO BO3JIyXa OT
3arps3HeHuil. OrnpeneneHne Macchbl
TOKCUYHBIX BemiecTB. Pacuet addek-
TUBHOCTH M DHEPTOEMKOCTH IPOIIEC-
ca OYUCTKH BOJIbI PA3JIMYHBIMH ME-
TOJIAMH.

Mopnyas III «PacyeT 1 NpOEKTHPOBAHME CHCTEMBbI 0€30IIACHOCTH TEXHOJIOTHYECKOI0 MPoLecca
[lens KypcOBOTO MPOEKTa: HAYYHTHh OOYYAIOIIETOCs MPUMEHSATh Ha MPAKTUKE TEOPETUUCCKUE 3HAHUSA,
NOJYYEeHHbIE Ha JEKIMAX, IPAKTUYECKUX 3aHATUAX U JabopaTOpHBIX pabdoTax. PopMupyeMble KOMIIe-

ternnuu 11K-9, TIK-11, TIK-13

Pacuet u mpoekTupo-
BaHUE CUCTEMBI 0€3-

AHanu3 OIMacHOCTER TEXHOJIO-
THYECKOTO Tpoliecca.

Pabora ¢ TexHWYecKoO# JUTEpary-
poH.

Ananu3 cucteM 0e30IaCHOCTH

Pabora ¢ TexHHWYeCKOH JuTepary-
pOH.

3 Ha NPEANPHUITHE.
OIMACHOCTH TEXHOJIOTH- | [IpoeKkTupOBaHuE cucremsl | PaboTa ¢ TexHHYeCKOH JuTepary-
9ECKOro mpouecca. 0€30IIaCHOCTH  TIPEANPHUATHS | PO.
(TEXHOIOTUYECKOTO  TpOIIec-
ca).




4.2 Pa3neapl JUCHHUILINH U BHALI 3AaHATHI
Tabmuma 3 - Pasmensl qUCHAIUINEBL M BUALI 3aHATHI

2 Ne paznena nucuu-
e TLTMHEL, Buxozmmen B Jexuun 113 CP Bcero uacos
= AAHHBIA MOTYJIb
= (cM. . 4.1)
I 1 2 - 8 10
I 2 8 26 28 62
111 3 - - 36 36
KouTtpoin - - - 36 36
Bcero - 10 26 108 144
4.3 TemaTuuecKui mJIaH JeKIHH
Tabnuna 4 - TemaTuuecKui miaaH JEKIHAH
Nepaznena nucCHUILIMHBI, HaumenoBanue Tpyno-
BXOJs1lell B JaHHBII MO- TeMbl JIEKITHH €MKOCTb
ayab (cm. . 4.1) (uac.)
— | O6mue TpeboBaHus Oe3-
2 | ONACHOCTH NPH NPOEKTH- CucteMbl oOecreueHuss Oe3omacHocTd. OleHKa
2| POBAaHWH NPEINPHUATUI, | ONACHOCTH TEXHOTEHHOro oObekTa. Onpenenenue 2
E TEXHOJIOTHI 1 OTIaCHBIX PaOOT M 30H C MOBBIIIEHHOMN OMACHOCTHIO.
000pyaOBaHUS
OOmre MPUHIMIBI pacdyeT U MPOCKTUPOBAHUS BCH- ’
TUJISILMH.
Pacuer mapameTpoB 0€30MacHOCTH SHEPTOCHIIOBOTO
obopyaoBanusa. MeTopl pacueTra U IPOEKTUPOBAHUS ’
~ CPEICTB 3amUThl OT BUOpamuu u 1ryma. CrocoOsb
= PacueT u mpoekTHpoBaHKe | 3AIIUTHI OT 3JIEKTPOMArHUTHBIX NOJIEH.
2| cucrem obecrnieueHus 6e3- | OOecrnieueHue MmokapHo Oe3omacHOCTH. Ompenere-
§ OIIACHOCTH HUE€ B3pPBIBOOIACHOCTH MPOM3BOJICTBEHHBIX MOMEIIEe- 2
HUIA.
CucteMbl 00ECIIEUEHHUSI SKOJIOTHYSCKOM Oe30I1acHO-
ctu. Knaccudukarusi OCHOBHBIX TPOIIECCOB 3aIUTHI ’
OKpYXarloIie cpeapl Ha OCHOBE (PH3UYECKHX, XHUMH-
YECKHUX U (DU3UKO-XUMHUECKUX 3aKOHOMEPHOCTEH
Hroro: 10
B T.4. B HHTEPAKTUBHOM opme 2




4.4 llpakTUYecKne 3aHATHS
Tabmumna 5 — TeMaTuuecKkuii MIaH MPaKTUYECKUX 3aHITHI

Nepasgena AUMCHMINVIMHBI, HaunmeHoBaHue Tpynoem-
BXOJslIeil B JaHHBIH MO- NMPAKTHYEeCKUX padoT KOCTh
ayab (cm. 1. 4.1) (uac.)
[Topsaiok yKpYmHEHHOIO0 pacuera MEXaHW4YeCKOM 4
BEHTHUJISIINM.
Ad3pOIMHAMUYECKHI pacyeT CUCTEMbl BEHTUIISIIIUM 4
Pacuer akycTHuecKuX 3KpaHOB M 3BYKOIOIJIOLIAIO- 4
UX OOJIMIIOBOK.
~ Pacuet BUOpOM30JIUPYIONTUX OCHOBAHHUH. 2
é Pacuer omacHbIX 30H MpHU 3KCIUIyaTallMd SHEPrOCH-
2 2 J0BOro obopyaoBaHus. Pacuetr kaHaTOB M CTpON Ipy- 4
E 30I10/bEMHBIX MAIlIMH.
Pacuert TemoBoro 0ajgaHca HOMEIIEHUS 2
PacyeT Tenio3aluTHBIX SKPAHOB. 2
PacyeT ycTpoiicTB MOJHHE3ALIUTHI 3JJaHUM U COOPY- )
JKEHHH.
Onpenenenne pacxoga BbIOpocoB. Breibop merona )
CHIDKCHHUS 3arpsi3HEHUsI aTMOC(hEpBI.
Hroro: 26
B T.4. B HHTEPAKTUBHOH opme 4
4.5 CamocTosiTe/ibHAs paboTa 00y4arOIIMXCH
Tabnuia 6 - TemaTHueCcKHi MJ1aH CaMOCTOATEIbHON PabOTHl 00yUaIOLIMXCSI
Boinosnenune IToaroroBka
CaMoCTOsITeJIbHOE N3yYeHHE Teo- TpynoemkocTh
peTHYecKoro Mmarepuasia Kypcosoro K OTHETY HO MOAY- (uac.)
NMpoeKTa JIAM
1 2 3 4 5
[Ipou3BOACTBEHHBIE OMACHOCTH U
BPEIHOCTH, WX HACHTHPUKAIMSI U
anamms. [lokaszarenp  OMACHOCTH.
Onpenenexnue ko3 urnuenta
HACBIIICHHOCTU MCXaHU3MaMH HpO—
W3BOJICTBEHHOM INIOIIAOKH. TeXHO-
JIOTUYECKHIA PErJIAMEHT KaK OCHOBa
0€30MacCHBIX M 3JI0OPOBBIX YCIIOBUH
tpya. [Ipodeccun paGOTHUKOB U BH-
: JbI paOOT TOBBIIICHHON OMACHOCTH, Wsyuenne
= | OTHOCHTEJILHO KOTOPBIX NPEbSIBIIS- B TEOPETHUECKOTO 3
o | I0TCSI JIOTIOJTHUTENBHBIC TPEOOBAHHUS
= | mo 6e30macHOCTH Tpya. Marepuana
pyAa
CoBpeMeHHbIE HH)KEHEPHO-
TEXHUYECKHE CpeICcTBa Oe30macHo-
ctu. lIpuMeHenne HHTErpUpPOBaHHBIX
cucrteM B obecrieueHHHn Oe30I1acHO-
cti. TexXHWUYeckwe CpeacTBa 3allu-
Tel. Kiaccupukamus TEXHUYIECKHX
cpencTB Oe3omacHocTH. TpeboBaHus,
MIPEIbSABIISICMbIC K 3aIUTHBIM
YCTPONCTBAM.

10
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[Tponomkenne TabuIIBI 6

1 2 3 4 5

CrienpanbHble BEHTHIUPYEMbIC
kabunbl. HopmaruBHBIC 3Haue-
HUSI [TapaMETPOB MHKPOKIMMATa
U TpeOOBaHMS K COCTaBYy BO3IY- — 6
xa paboueil 30HBL. Pacuer wu
[IPOCKTUPOBAHUE CHUCTEM KOH-
JULIMOHUPOBAHUSI BO3IyXa.

Knaccudukanus cpencts 3arim- 14
Tel 0T 1uyMa. Ormnpejenenue
0)KU/IaEMBIX YPOBHEH 3BYKOBOTO
JaBJIEHUsIT W TpeOyeMoro CHHU-
xkeHus 1myma. OmnpeneneHue N3yuenue
pa3MepoB 30HBI BUOPAIIMOHHOM TEOPETUIECKOTO
OIACHOCTH. Bubpouzonsius Marepuaia
CTAIlMOHAPHOTO  TEXHOJIOTHYe-
CKOTO 000pY/TOBaHHS.
OcCHOBHBIE ~ TIOJIOKEHMSI IO
YCTPOMCTBY M 0€30MMacHOM JKC-
TUTyaTallik  COCYJIOB, paboTaro-
HIMX MO AaBJICHHEM. 3aIIuTa OT
TEIUIOBBIX H3JIy4€HHH U CHUCTe-
MBI 3alIUTHl OT HHUX. 3allUTa OT
AIIEKTPOMArHUTHBIX noJeiH
(OMII) skpanupoBanuem. AH-
TponoreHHbIe HCTOYHUKH DMII

Monayas 2

Onpenenenue BEPOSITHOCTH
BO3/ICHCTBHS OMNACHBIX (PaKTo-
pOB TMokapa Ha pabOTaOUIHX.
Pacuer BeposTHOocTH 00Opa3oBa-
Husl roproueit cmecu. Ompene-
JICHUE BEPOSITHOCTU TOSBICHUS
WCTOYHUKA 3axkuranus. Ompe-
JiefieHie HEeoOXOJUMOro KOJIH-
YeCTBa MEPBUYHBIX CPEJICTB I0-
KAPOTYIICHHUSI.

N3yuenne
— TEOPETUYECKOIO

Martcpuaiia

3ammra aTMOC(HEpHOrO BO3IyXa
oT 3arps3HeHuid. OrmpeneneHue
Macchl TOKCHYHBIX BEIIECTB. 7
Pacuer a¢dpdexTrBHOCTH U 2HED-
TOEMKOCTH TpoLiecca OYHCTKH
BOJIbI PA3JTUYHBIMU METO/IAMHU.

Pacuer u mnpoektupoBaHue cu- | AHAJIU3 OMACHOCTEH
cTeMbl 0€30MacCHOCTH TEXHOJO- | TEXHOJIOTUYECKOro 8

rHYecKoro mpouecca (Kypcopoe | IPOLECCA. VlsvieHIe TEODETH
NPOEKTHPOBAHHE) AHanu3  mpuUMeHsie- y P

MBIX CHUCTEM 0e3- | 4EeCKOro marepuaia
OIIaCHOCTH Ha pPacC- | U BBIIIOJHECHUEC KYP- 8
CMAaTpUBacMOM 00b- COBOI'O

Monyas 3

CKTC. MPOEKTa.

[IpoekTupoBanue cu-
cTeMBI O€30IT1aCHOCTH 20
Ha O0OBEKTE.

Kontposb 36

Bcero gacos 108




5 IlepedeHb y4eOHO-MeTOAUYECKOI0 0O0ecIedeHUsI IJIsl CaMOCTOSITeIbHOI padoTsl S Ilepe-
YeHb Y4eOHO-MEeTOAUYECKOro oOecredeHUusl ISl CaMOCTOAATEIbHOI padoThl O00y4YarOIIUXCs MO
AUCHUILINHE

OOyuaromuiicsi IMEeT HEOTpaHWYCHHBIM TOCTYN K WH(GOPMAIMOHHO-00pa30BaTEIbHOU cpefie
yHuBepcurera — OOpaszoBarenbhblii opran Opnosckoro ['AY na mnardopme eLearning Server 4G,
pa3paboTuuk — Hupermethod:
http://do3.orelsau.ru/subject/index/card/switcher/programm/subject id/334

benosa, T. . Meroanueckoe mnocobue mo AUCHMIUIMHE «PacdeT W MPOCKTUPOBAHUE CUCTEM
obecrnieueHus Oe3omnacHocTH» : ydeOHO-meroamueckoe mocooue / T. U. bemora, E. M. AramkoB. —
bpsack : bpsuckuit 'AY, 2018. — 80 c¢.— Tekcr: anexktpoHHbld / JlaHb : 3JIEKTPOHHO-
oubmmoreunast cuctema. — URL: https://e.lanbook.com/book/133075 (mara obpamenus: 31.01.2020).
— Pexxum poctyna: i aBTOpuU3. MOJIb30BaTENCH.

6 ®oH OLIEHOYHBIX CPEACTB JIsl NMPOBeJIeHUs MPOMEKYTOYHOH ATTECTAIUM 00yYAKOIUX-
¢l 1O THCIHHUILINHE

[lepedyeHb OIEHOYHBIX CPEACTB VISl MPOBEICHUS MPOMEKYTOUYHON aTTecTaluu O0yJaronuxcs
0 TUCIUIUTHHE «PacueT v MpoeKTHpOBaHUE CUCTEM O00ECTICUeHHUsT OE30MaCHOCTH:

1. TecTtoBsie 3aganus o Moyt | «OcHOBHBIE TpeOOBAHUS MPHU pacueTe U MPOCKTUPOBA-
HUU CHCTEM 0€30MaCHOCTH MPEANPHUATUI, TEXHOJIOTUI 1 000PYIOBAHHUSD;

2. TecroBbie 3aganus mo Moayo 11 «PacdeT u mpoekTHupoBaHUE CUCTEM OE30ITACHOCTHY,

3. Bormnpocs! /u1st TOATOTOBKY K SK3aMEHY .

4. TemaTuka KypcoBOTO MPOEKTAa.

VYka3aHHbIE OLIEHOYHBIE CPEACTBA MIPEICTABICHBI B IPUIIOKEHUU 1.

7 IlepeyeHb OCHOBHOM U 10NOJIHUTEIbHON y4eOHOM JIUTepaTypbl, HeO0X0AUMOM 1J1s1
OCBOCHUS TUCHMILIMHBI

a) OCHOBHasl IMTEepaTypa

1. PepkoBa, B. A. [IpoektupoBaHue U UCClIeTOBaHHE KOMIUIEKCHBIX CHCTEM O€30MacHOCTH :
yaeOHoe mocooue / B. A. PeokoBa. — Cankrt-IlerepOypr : Yausepcuter U'TMO, 2013. — 157 c¢. —
ISBN 2227-8397. — Tekct : 31ekTpoHHBIN // DnekTpoHHO-OnbmuoTeunas cuctema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/67826.html (mara obpamenus: 31.01.2020). — Pexum
JIOCTYyTIA: JIJIs1 aBTOPU3UP. MOJIb30BATEIEH.

2. Kypatomos, B. U. be3onacHOCTh KU3HENEATETLHOCTH: MTPOCKTUPOBAHUE U PACUET CPEJICTB
obecrieueHus 6e3omacHoOCcTH : yueOHoe nmocooue / B. U. Kyparomos, b. 1. 30ToB. — 2-€ u3n., ucnp. u
norn. — Mocksa : M3narensctBo FOpaiit, 2020. — 257 ¢. — (ITpodeccuonanbHoe oOpa3oBaHHE). —
ISBN 978-5-534-09351-3. — Texctr : onexktponnsii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/453176 (nata obpamenus: 31.01.2020).

0) 10MOJIHUTEJIbHAS JINTepaTypa

1. Kapakesin, B. 1. Ilpoueccsl u amnmapaThl 3alldThl OKpy>katouieil cpeasl B 2 4. Yacte 1.
yueOHUK U mpakTukym ais By3oB / B. U. Kapakesn, B. b. Konsios, O. B. Konapateesa ; nox obuieit
penakuueit B. U. Kapakesna. — 2-e uzn., mepepab. u nmomn. — Mocksa : W3natensctBo HOpaiit,
2020. — 277 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-06055-3. — TekcT : 3IeKTpOHHBIHN //
OBC KOpaiir [caiiT]. — URL: https://urait.ru/bcode/451925 (nara o6pamenus: 31.01.2020).

2. Kapakesn, B. 1. Ilponecchl n anmapaTsl 3aluThl OKpYsKaromen cpeasl B 2 4. Yacte 2.
yueOHUK W mpakTukyM mns By3oB/ B. b. Kombros, O. B. KonnmpateeBa ; mox oOmieit pemaxiueit
B. U. Kapakesina. — 2-e uzn., nepepad. u non. — Mocksa : M3garensctBo FOpaiit, 2020. — 311 ¢. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-06056-0. — Tekcer : anextponssiit // IBC HOpaiit [caiiT].
— URL: https://urait.ru/bcode/451926 (nara obpamenus: 31.01.2020).

B) NepHOANYECKUE U3TAHUSA

Kypnan «Oxpana Tpyia 1 TEXHUKa O€30MaCHOCTH B CEIBCKOM XO3SIHCTBE»

8 Ilepeyens pecypcoB UHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «UHTEpHET», He-
00X0IMMBIX /ISl 0CBOCHUS TUCHHUILINHBI
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1. Ennnoe okHO gocTyna kK oOpa3oBarenbHbIM pecypcam http://window.edu.ru. — (mata obpa-
mieHust 31.01.2020 . — OTKPBITHIA TOCTYII).

2. O6pazoBarenbHbIi mopTan http://www.informika.ru— (nata obpamennst 31.01.2020 r. — oT-
KPBITBIA TOCTYII).

3. Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU — Pexxum goctyna : https://elibrary.ru —
(mara obpamenus 31.01.2020 r. — OTKPBITHIN TOCTYM).

4. Hayunas onekrponnas Oubmuorexka «KWUBEPJIEHMHKA» — Pexum pgocryma
https://cyberleninka.ru — (mata obpamenust 31.01.2020 r. — OTKpBITBIN AOCTYI).

5. ObpazoBarenbHas miathopma «HOpaiit» https://urait.ru/ (http://library.orelsau.ru/els-remote-
access-by-subscription.php ) nara obpamenus 31.01.2020 r.

6. ObC wusnarensctBa «Jlanb» https://e.lanbook.com/ (http://library.orelsau.ru/els-remote-
access-by-subscription.php) (mata obpamenus 31.01.2020 r. — HeOrpaHUYECHHBIN JOCTYII).

7. 9BC «IPRbooks» http://www.iprbookshop.ru/ (http://library.orelsau.ru/els-remote-access-by-
subscription.php ) (mata o6pamenus 31.01.2020 r. — HeorpaHUYCHHBIN AOCTYI).

8.  Hammonanmeublii  1mudpoBoir  pecypc  «PykonT»  https://rucont.ru/chapter/rucont
(http://library.orelsau.ru/els-remote-access-by-subscription.php) (mara oopamenus 31.01.2020 r. — He-
OTpaHUYEHHBIN JOCTYII).

9. DOmnektponnbiii katanor (AMBC «MAPK-SQL»): http://library.orelsau.ru/marcweb/
(http://library.orelsau.ru/els-remote-access-by-subscription.php (mara o6pamenus 31.01.2020 r. — He-
OTPaHUYECHHBIN JOCTYII).

9 MeToauyecKue YKa3aHus 1l 00y4al0IIMXCs 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIs1)

[Ipuctynass K WM3y4EeHHUIO AMCUUIUIMHBI, OOYYarOIIMMCS HEOOXOIUMO BHUMATEIBHO O3HAKO-
MUTBCSL C TEMATUYECKUM IUIAHOM 3aHSTHH, CIIMCKOM PEKOMEHJOBAaHHON yuyeOHOW M Hay4dHOMW JuTepa-
TYPBIL. Cne):[yeT YACHHUTD MOCJICAO0BATCIIBHOCTDb BBIITOJHCHUSA HHAUBUAY AJIbHBIX y‘-IC6HI:IX 3aI[aHI/II>'I.

[IpenogaBanue MUCHUIUIMHBI IPEAYCMATPUBAECT:

— JICKIIMH,

— IPaKTHUYECKUE 3aHATHUS;

— CaMOCTOSTENIbHYIO0 paboTy (M3y4eHHE TEOPETHUECKOTr0 MaTepuasa; MOArOTOBKY K MpakThye-
CKUM 3aHSTHUSIM; BBIIOJIHEHNWE WHIMBUYabHBIX 33/IaHUN, B TOM 4Hclie pedepaToB, AOKIAJA0B, Kypco-
BOT'O MPOEKTUPOBAHUS; OJATOTOBKY K YCTHBIM OIIPOCaM, 3K3aMEHY U IIp.);

— KOHCYJbTAIIUU MIPETofaBaTes.

.HCKIII/II/I 110 JTUCHOUIIJIMHEC YUTAKOTCA KAaK B TpaIIHHHOHHOfI (bOPMe, TaK U C UCIIOJIB30BAHUECM aK-
TUBHBIX (QopMm o0ydenus. Kaxmas JeKIMHM pacKpbIBaeT CYIIHOCTb TEMbl M aHAJIM3UPYET €€ TJIaBHbIE
noJyiokeHus. Ha mepBoi eKIUK TOBOAUTCS 10 O0YYArOMIMXCS CTPYKTYypa AUCIUILTUHBI U €€ pa3/elbl,
a Takke pexomeHayemas nuteparypa. CoaepikaHue JeKIUNA omnpeaensieTcs padoued mporpaMMon
y4eOHOM TUCIUIUIUHBL. Kakast TeKius 0XBaThIBAET ONPEACTICHHYIO TeMy y4eOHOM TUCIUTUIUHEL. [{ist
MaKCHUMAJIbHOT'O YCBOCHHUA TUCHHUILIMHBI U3JI0KCHUEC JICKOIUOHHOTO MaT€pHraia MpOUCXOaUT C IJICMECH-
TaMU OOCYKICHHSI UJTU KOHKPETHBIMH MPUMEPAMHU.

HGHHMI/I IMPOBCACHUA IMMTPAKTUUCCKHUX 3aHITHU SIBJIAIOTCS:

— YCTaHOBJICHHE CBS3€H TEOpUU C MPAKTHKOW B (POpME IKCIEPUMEHTATHHOTO MOITBEPKICHUS
TTOJIOKEHUI TEOPHH;

— Pa3BUTHUE JTOTUYECKOTO MBIIIUICHHUS;

— npruoOpeTeHre HaBbIKOB aHAJIN3a MOJIyYeHHBIX PEe3yJIbTaTOB;

— KOHTPOIIb CAMOCTOSTENIbHOM pabOThI 00YJAIOIIUXCS IO OCBOSHHUIO YUeOHOU JUCIIUILTUHBIL.

Kaxxnoe mpakTudeckoe 3aHATHE HAYWHAETCS C MOBTOPEHUSI TEOPETUUYECKOTO MaTepuana (ycT-
HBIH ompoc). st aToro popmynupyeTcs 1eib 3aHATHS U OCHOBHBIC 3HAHUS, YMEHHs U HaBBIKU, KOTO-
pble 00yyarouuiicst JOKEH NPUOOPECTH B TeUeHUeE 3aHATHs. Ha mpakTHuecKux 3aHATUAX MPOBOISTCS
MpeIyCMOTPEHHOE pabodeli mporpaMMoi TeCTUpOBaHUE. B 11e10M aKTHMBHOE 3aMHTEPECOBAHHOE yya-
CTHE 00YyYaloImUXCcs B y4eOHOM MPOIECCe CIOCOOCTBYET Oojiee ITyOOKOMY W3YUYEHUIO JUCIUILUIHHBI,
MOBBIIICHUIO YPOBHS KYJIBTYpPbI OyAyIIUX CIIEIUATUCTOB U (HOPMUPOBAHHIO OCHOB NMPO(HEeCCHOHAIBHO-
ro MbluieHus. B xone mpoBeneHust yueOHbIX 3aHATUN OTpabaThIBAIOTCS YMEHUS IPUMEHSTh MOJTy4YeH-
HBIC TCOPCTUUCCKUC 3HAHHUA B PA3JIMYHLIX CUTYyallUAX.
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CamocTrosiTe/IbHOE H3yYeHHE TEOPEeTHYECKOro MaTepuaJa.

Teopernueckuii MaTepuani 1o TeM TEMaM, KOTOPbIE BBIHECEHBI HA CAMOCTOSITENIBHOE U3YUEHHE,
oOyJaromuiics mpopadaThiBaeT B COOTBETCTBUU C BOIIPOCAMU JIJIsl TIOJTOTOBKH K dk3amMeHy. K Hadamy
ceccuM 00y4aroIUics TOTOBUT K ayJUTOPHOU paboTe C MpernojaBaTesieM CIHCOK BOIPOCOB, KOTOPHIE
HE yAalloch Pa30o0paTh CaMOCTOSITENTFHO B MEKCECCHOHHBIM MEpUoA. 3aJaHusl i CaMOCTOSTEITbHOM
paboThl peKOMEHIYEeTCs BbIIaBaTh B HaYaJle CEMECTPa, OMPEENIUB MPEAETbHBIE CPOKH UX BBHIOJHEHUS
U caayd. Pe3ynbTrarel caMOCTOSITENbHON paOOThl KOHTPOIUPYIOTCS MPENOAABATENEM U YUYUTBHIBAIOTCS
MIpU TPOMEXKYTOUHOM arTecTaluy olyuaromierocs (caaue sk3ameHa). 3ajlaHus Uisl CaMOCTOSITEbHOM
paboThI COCTABIAIOTCS, KaK MPAaBHJIO, IO TEMaM M BOIPOCAaM, IO KOTOPbIM HE MPEAyCMOTPEHBI ayu-
TOPHBIE 3aHATUSA, JTUOO TpeOyeTcs JOMOJHUTEIBHO IPOpadoTaTh U MPOAHATU3UPOBATH paccMaTpUBae-
MBI TIpernoiaBareieM y4eOHbIH MaTepran B 00beMe 3alIaHMPOBAHHBIX YacoB. [IpuMepHBIi KypcC JIeK-
LUWA, COAECpPKAHUE W METOAMKA BBIIOJHEHHS MPAKTUYECKUX 3aHATHM, METOJUYECKHE PEKOMEHIAlUN
JUISE CAMOCTOSITEIIBHON pabOThI colepikarcs B MH(POPMAIIMOHHOW 00pa3oBaTeNIbHON cpene oOpa3oBa-
TEJIbHON OpraHU3aluu.

Iloozomoexa K yueoHbIM 3aHAMUAM.

B xoJ1e moAroToBKM K yueOHOMY 3aHSATUIO 00y4YaIOIIUMCS CIIeyeT BHUMATEIbHO O3HAKOMUTHCS
C IUIAHOM, BOTIPOCAMH, BHIHECEHHBIMH Ha OOCYXKJCHHE, U3YYHTh COOTBETCTBYIOIIMA TEOPETHUCCKHIA
MaTepual, npeuiaraeMyto auteparypy. Henbsst orpaHndyuBaThCs TOJIBKO MMErOIIelics yueOHOoM uTe-
patypoii (yueOHHKamMu U y4eOHbIMEH TTocoOusmMu). ObOparienne K MOHOTpadusM, CTaThsIM H3 CIICLH-
aJbHBIX JKYPHAJIOB, XPECTOMATUIHBIM BBIEPKKAM, a TAKXKe K MaTepualiaM CpeiCcTB MaccoBOi HHMOP-
MaIlM¥ TTO3BOJHUT B 3HAYUTEIHLHOW MEpe yriayOuTh HU3ydaeMyro MpodiieMy, 94TO pasHOOOpa3UT mporece
ee oocyxaenus. C Apyroil cTopoHsl, 00yJaromMUMes ClIeayeT OMHUTh, YTO OHU JOJIKHBI HE MPOCTO
BOCIIPOM3BOJUTH MOJIYYEHHbIE 3HAHMS 10 3aJlaHHOM T€MEe, HO M TBOPYECKU IEPEOCMBICIUTH CyLIe-
CTBYIOIIIME Ha COBPEMEHHOM JTare Pa3BUTHUS HAyKU MOJXOAbl K MOHUMAHHUIO T€X WJIM UHBIX MPOOJIeM,
SIBJICHH, COOBITHI MTPOJAEMOHCTPUPOBATH M YOSIUTEIHHO apIryMEHTUPOBATh COOCTBEHHYIO MO3HIIUIO.

Buvinoanenue unousuoyanvnvix 3a0anuil.

JIist 3aKperuieHrusT TEOPETUUYECKOTO Marepuaia oOydaron[uecs: Mo KaKIoW MpoNIeHHON Teme
BBITMOJTHSIOT UHIUBUAYaIbHbIC 33aHNs. BhIMOIHEHNEe MHANBUIYAIbHBIX 3aJaHUi IPU3BAHO OOPATUTH
BHUMaHue o0yyaroluxcs Ha HauboJee CII0KHBIE, KIIOUEBbIE U JUCKYCCUOHHbBIE aCIEKThl U3ydaeMon
TEMBI, IOMOYb CHCTEMaTHU3WPOBATh W JIy4Ille YCBOUTH MPOUIEHHBIM yueOHbI MaTepuan. Uuausumny-
aJbHBIC 33JIaHUsI OOBIYHO COJIEPXKAT TECTHI, KOTOPHIE MOTYT OBITh MCIOJIB30BAHBI KaK JUIsl MPOBEPKHU
3HaHUN OOYYarOIIMXCs MPernoJaBaTesieM B XOJ€ MPOBEACHUS MPOMEKYTOYHOTO KOHTPOJIS U aTTecTa-
WU, TaK ¥ JIJIs CAMOTIPOBEPKH 3HAHUH oOyuaromumucs. J{ist kaxmoi TemMbl pa3paboTaH HEOOXOUMBII
Ha0Op TECTOBBIX 33/IaHUM, B KOTOPBIX CKOHIIEHTPUPOBAHA 3HAYUTeNbHAs yueOHast nHpopMaius, ume-
I0111asi HEMAaJIOBaKHOE TTO3HABATENbHOE 3HAUeHHUE. TeCTUPOBaHHUE MO3BOJISET MPENOAABATENO HE TOJIb-
KO OLIEHUTh yCIIEBAEMOCTh 00yYaromMXcsl Ha JItoOOM 3Tare uxX o0yueHus, HO U 0Ka3aTh UM MOMOIIb B
V3YYCHHH AWCUUIUINHBL [Ipu mpoBeIeHWH CaMOTECTHPOBAHUS, OOYyYaroIIUecs MOTYT BBISIBUTH TOT
KpYT BOIPOCOB, KOTOPBI YCBOUIIH Cl1a0o0, U B IajbHEIIeM o0paTUTh Ha HUX 0c000€ BHUMaHUE.

KoHTponb camocTosITensHOM paboThl 00yUYarOIIUXCsl IO BHITOJIHEHUIO TECTOBBIX U MHBIX WHIU-
BUyaJIbHBIX 3aJJaHUI OCYIIECTBISIETCS MPENoJaBaTesieM ¢ MOMOIIbI0 BBHIOOPOYHON M (PPOHTAILHOM
MIPOBEPOK Ha y4eOHBIX 3aHATHIX. UHIUBUAYaIbHOE 33JaHKE, BHIIOJTHEHHOE B XOJI€ KYPCOBOTO MPOECK-
TUPOBAHUS, 3alTUINACTCS OO0ydJarImMMCs Tepel KoMuccuen, chOpMHpPOBAHHONW W3 TperojaBarenei
Kadenpsl.

Ilpomestcymounviii KOHmMpob U ammecmayus.

[IpomexXyTOUHBI KOHTPOJIb 3HAHUH MO OCHOBHBIM TE€PMHHAM M MOHATHUSIM H3y4aeMOW JUCLU-
TJTUHBI OCYIIIECTBIIIETCS Ha yUeOHBIX 3aHATHSX B BHJIE YCTHOTO OMpoca U TecTupoBanus. [Ipu moaro-
TOBKE K ayJUTOPHBIM 3aHITHIM, 00y4aromuMcs He0OX0UMO MOBTOPUTH M3yueHHBINH MaTepuan O0y-
YaloIIMiics MoTyvaeT JOMyCK K c1aye IK3aMeHa (IpOMeXKYTOUHask aTTeCTallts) IPH YCIIEITHOM BBIOJI-
HEHUU BEX BUJIOB YUCOHBIX 3aHATUMN, B TOM YHCIIE, KypPCOBOTO MTPOSKTUPOBAHMSI.
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10. Ilepeyenbr HH(POPMAIUHOHHBIX TEXHOJOTHiH, HCHOJB3yeMbIX MNPH OCYLIECTBIECHUH
00pa30BaTeJILHOIO0 MpoLecca MO JUCHUILUIMHE (MOAYJI0), BKJIIOYasl MepevyeHb MPOrpaMMHOIO
obecrieyeHusi 1 HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

O6pazoBarenpHbiil moptan OpmoBckoro 'AY nHa mmardopme eLearning Server 4G, pa3paboT-
gk —Hupermethod. IIporpamMmmuoe obGecrnieuenue: onepanuoHubie cuctembl Microsoft Windows SLS,
SL8.1 Russian Academic, Microsoft Windows Professional 8.1 Bepcust 8, Microsoft Windows Vista,
oducupie makerel Microsoft Office Professional Plus 2007, Microsoft Office 2013, AHTuUBHpYC
Kaspersky Endpoint Security mis 6uzneca, Microsoft Project 2007, Autocad.

CoBpemenHble npodeccruoHaIbHbIe 0a3bl TaHHBIX U HHPOPMAIIMOHHBIE CIIPAaBOYHBIC CHCTEMBI:

1. IlpodeccuonanbHbie crpaBouHble cuctembl «Texskcmepr». — Pexum nocryna:
http://www.cntd.ru/?yclid=59051941098828235182 (nara obpamenus 31.01.2020 r. — HeorpaHuyeH-
HBIW JTOCTYM).

2. Hamwmonanenbeiii  mudpoBoit  pecypc  «Pykont»  https://rucont.ru/chapter/rucont
(http://library.orelsau.ru/els-remote-access-by-subscription.php) (mara oopamenus 31.01.2020 r. — He-
OTpaHUYEHHBIN JOCTYII).

3. O6pazoBarenbHas wiargopma «tOpaitt» https://urait.ru/ (http://library.orelsau.ru/els-remote-
access-by-subscription.php ) (nata o6pamenus 31.01.2020 r. — HeorpaHUYEHHBIN JOCTYII).
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11. Onucanue MaTepruaabHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM /I OCYLIeCTBJICHHUS 00-
Pa30BaTeJbHOrO Mpoecca Mo JUCUUIINHE

Tabnuna 7 — CrienuanbHbIE MOMEIICHUS, YKOMIUIEKTOBAHHBIE CIEIIMATM3UPOBAHHON MEOEThIO
U TEXHUYECKUMHU CPEACTBAMU OOYUYEHHS, CIYXKallUMHU JUIsl TMPECTaBlIeHUs y4eOHOW WH OpmaIuu

0O0JIBLION ayJAUTOPUHU

HaumMenoBanue crnenuajJbLHbIX
NoMelleHUH U MoMellleHUi
JUISL CAMOCTOSITEJIbHOM PadoThI

OcHalleHHOCTD CIeUATbHBIX IOMeLeHN U TIOMelleHN i 115
CaMOCTOSITEIbHON PadoThI

1

2

VYuebnas aymutopus Ne 5
(yueOHO-IpOoU3BO/ICTBEHHAsl Oa-
3a) — ayIuTOpHs AJS MpOBEe-
HUS 3aHATUHN JIEKIIMOHHOTO THIIA

Crnenuanu3upoBaHHas MeOellb; MyJIbTUMeIuiiHOe 000pynoBaHHE
CTallMOHAPHOI'O WJIM MEPEHOCHOIO TUIA; y4eOHO-HarJIsJHbIE [1OCO-
6us, oOecneynBarolIMe TEMaTHMYECKHE WIUIIOCTPALUU B COOTBET-
CTBUU ¢ paboyeil mporpaMmoii; KOMIbIOTEPHAs TEXHUKA C TIOJKIIIO-
yeHueM K cetu «VHTepHeT» M 3JIEKTPOHHOW HHGPOPMALMOHHO-
oOpasoBarenbHoi cpene BVY3a; xomupyromas gocka UB-5315,
mudposoii mpoekrop RowerLight, sxpan Ha Tpenore DRAPER
DIPLOMAT, nnakat Ha OaHHEPHOM TKaHU

VYuebHas ayauTopus

Ne 5 (yueOHo-
MpPOU3BOJACTBEHHass  0a3a) —
ayJIUTOpUs ISl TIPOBEJCHUS 3a-
HATHUM ~ CEMHHApCKOro  THIIA,
TPYNIOBBIX W WHIUBUIYATHHBIX
KOHCYJIbTAIlH, TEKYIEro KOH-
TPOJIA U NPOMEXKYTOYHOU aTTe-
CTaLlUU

Crnenuanu3upoBaHHas MeOenb, MyJIbTUMEAUNHHOE O00OpYIOBaHUE,
9KpaH, mpoekTop (KommberoTep HOYTOYK Voyager W700L
Hudposoii npoextop RowerLight)

VYyeOHast ayIuTOpHUs

Ne 2-306 (y4eOusbiii kopmyc 2)
(KOMIIBIOTEPHBIN KJ1acc) — ayau-
TOpHS UIS  CaMOCTOSITEIbHOM
paboThl, KYpCOBOTO MPOSKTHPO-
BaHHS

CnenunanmusupoBaHHas (yueOHas1) MeOelb, KOMIBIOTEPHAS TEXHHKA,
WHTEPAaKTHBHAS JI0CKa, pad0Yne KOMITbIOTEPHBIE CTAHIIUU
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Tabnuua 8 - KOMIUIEKT JIMIIEH3MOHHOTO MTPOTPAMMHOTO 00ecrieueHusI

HaunmMmeHoBaHHe crielMAJIbLHBIX
NnoMeleHUH U MoMelleHU i
JUISL CAMOCTOSITEJIbHOM PadoThl

IlepeyeHb JMLIEH3MOHHOTO POTPAMMHOI0 o0ecnieyenns. Pek-
BH3UTHI MOATBEP:KIAI0IIEr0 T0KYMEHThI

VYuebnass aymutopust Ne 5
(yueOHO-IpOM3BOICTBEHHAsT Oa-
3a) — ayAuTOpHUs Ui IIpOBeJe-
HUS 3aHATUHN JIEKLMOHHOTO THIA

Kaspersky Endpoint Security anms 6m3neca - CranmapTHbiii Russian
Edition, cpok neiicTBus — TpoANeBaeTCS €XKEroAHO, aBTOPU3AIlMOHHEIHN
HoMmep Jsnnensuata: KL4863RAUFQ, nomep nunensuu 2019 r. - 17E0-
190903-121915-383-1099 pgara BBJAYM HACTOAIIEH JIMIEH3HH: C
30.08.2019 no 01.09.2020;

Microsoft Office 2013 Russian Academic Bepcust 2013 Sku 021-10232,
YUCIO  JUIEeH3ud 42, aBTOPWU3AINMOHHBIA  HOMEp  JUIICH3HMATa
91766136ZZE1504, nomep nunenzun 61760053, nata BbIAauu JTUIIEH3UU
05.04.2013r.;

Microsoft Win SL 8.1 Russian Academic Bepcus 8.1 Sku 4HR-00399,
qucio  JuIeH3ud 33,  aBTOPM3ANMOHHBIA  HOMEp  JIUICH3HMATa
9283765827ZE1512, nHomep nuuenzun 62831825, nara BeAaud JIUICH3UU
17.12.2013r.

VYyeOHast ay TuTOpHUs

Ne 5 (yuebHo-
MPOM3BOJACTBEHHAss  0a3a) —
ayJUTOpUsl IJIsl TIPOBEJCHUS 3a-
HATUH  CEMHHApCKOro  THIIA,
TPYNIOBBIX W WHIUBUAYATHHBIX
KOHCYJIbTaIlMii, TEeKYyILIEro KOH-
TpPOJIA U NPOMEXKYTOYHOU aTTe-
CTallH

Microsoft Win SL 8.1 Russian Academic Bepcus 8.1 Sku 4HR-00399,
Yucino  JuieH3ud 33,  aBTOPU3ALMOHHBI  HOMEp  JHUIEH3HMATa
928376582ZE1512, nomep nuuenzuu 62831825, nata BblAauu JTULECH3UU
17.12.2013 r;

AutoCAD LT 2018, momep mumen3un 900-94219223, Tun IumEH3UA -
OJHOMOJIB30BaTENbCKAsI, YUCIO Tosb3oBareneld 1250, wuaeHTH(HKATOP
muuen3un ACD _F S, nata Beinaun nunensuu 21.11.2017 r.;
Obecrieuenne noctyna B cetb VHTEpHET, moroBOp mpoBaiiaepa 3A0 «Pe-
cypc-cBszby T. Open, nqoroBop Ha okazanue yciayr Ne3-611 ot 23.01.2018
r. (meticteyer 10 31.12.2018 1.)

Microsoft Office 2013 Russian Academic Bepcust 2013 Sku 021-10232,
quCciNO  JUIeH3ud 42, aBTOPW3AIMOHHBI  HOMEp  JUIICH3MATa
91766136ZZE1504, nomep nuuenzuu 61760053, nata BbIAauM JTHUIICH3UU
05.04.2013 r.

Kaspersky Endpoint Security mns O6m3neca - Crangaptasiii Russian
Edition, cpok neiicTBHS — TPOJAJICBACTCS €XKETOIHO, aBTOPU3AI[MOHHBIM
Homep nunensuara: KL4863RAUFQ, nomep smuuensuu 2019 r. - 17EO-
190903-121915-383-1099 nmara BbeIDAaYM HACTOAINEH JIMIEH3WHA. C
30.08.2019 no 01.09.2020

YyeOHast ay TuTOpHUS

Ne 2-306 (yueOHsblii xopryc 2)
(KOMITBIOTEPHBIN KIIAcC) — ayau-
TOpUA I CaMOCTOATEIbHOMN
paboThI, KypcOBOTO MPOEKTHUPO-
BaHUs

Microsoft Win SL 8.1 Russian Academic Bepcus 8.1 Sku 4HR-00399,
yucno — JuueH3ud 33,  aBTOpPU3ALMOHHBIM  HOMEp  JIMIEH3MaTa
92837658ZZE1512, nomep nmurienznn 62831825, nara BeIAaUN JIHUICH3UN
17.12.2013;

AutoCAD LT 2018, nomep nunensuun 900-94219223, Tun IuUEH3UU -
OJTHOTIONTB30BATENbCKAsI, YHCIO Toib3oBareneid 1250, maentudukarop
munen3un ACD_F_S, narta Beimaum nunensun 21.11.2017;

Microsoft Office 2013 Russian Academic Bepcus 2013 Sku O021-10232,
YUCIO  JUUEH3Ud 42, aBTOPU3ALMOHHBIMA  HOMEp  JUIEH3MaTa
91766136Z72E1504, nomep munen3uu 61760053, nara BeIAauM JIUICH3UN
05.04.2013;

Ob6ecrieuenne moctyna B ceth HTEpHET, MoTOBOp mpoBaiinepa 3A0 «Pe-
cypc-cBs3by T. Opern, nqoroBop Ha okazanue yciayr Ne3-611 ot 23.01.2018
r. (metictByer 10 31.12.2018 r.)

Hoctyn LMS eLearning Server 4G pa3paborunk Hypermethod morosop
nokynku: Ne 6/1 ot 11.06.2013 1. (OOO "Jlenssa") cpok neiictBus — Oec-
CPOYHO.

Kaspersky Endpoint Security ans Omsneca - CrangaptHbeiii Russian
Edition, cpok neiicTBusS — TpoAaNieBacTCS €XKErofHO, aBTOPU3AIlMOHHBIHN
Homep suren3nata: KL4863RAUFQ, momep mumensun 2019 r. - 17E0-
190903-121915-383-1099 nmara BbeIDAYM HACTOAINEH JIMIEH3UHA. C
30.08.2019 mo 01.09.2020
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12. Kpurepun onieHKH 3HAHUH 00y4ar0MXCcst

Kypc «Pacder m mpoekTHpoBaHUE CHUCTEM OOeCTIeYeHHs 0E30MacHOCTH» M3Yy4aeTcsl OJUH Cce-
MECTp Ha BTOPOM Kypce. 3aHITUS JeNSITCS Ha ayIUTOPHBIC MO PyKOBOJCTBOM MPEMOIABATENSI H CaAMO-
CTOSITENILHYIO Pa0OTy ¢ KHUTOW WIJIM KOHCIIEKTAMHM JICKIIMK B YUTAJILHOM 3aJie, IoMa WM B J1TabopaTo-
pUH, BBHIMOJHEHUE TOMAIIHUX KOHTPOJBHBIX PabOT. AyIUTOpPHBIC 3aHITHS BKIIOYAIOT B ce€0s JEKIU-
OHHBIC M TIpaKkTH4eckue 3aHATHA. OOyJarommecs: BBIOIHAIOT KypcoBOi MpoekT. [To okoHYaHuIo u3y-
yeHus Kypca «PacueT u mpoeKTUpOBaHUE CUCTEM OOecTieueHus: Oe30MacHOCTH» 00yJarOIIUNCs CaeT
sk3aMeH. Beck kypc «Pacder u mpoeKTHpOBaHUE CUCTEM OOecIieYeHUs1 0€30ITaCHOCTHY pa3JielieH Ha 3
MOJTYJISL.

KagectBo paboThl 00yUaromuxcst B pEHTUHTOBOM CHCTEMe OlleHUuBaeTcs B Oaytax. OreHKa siB-
JSETCSl HAKOMUTEIIBHOM 32 BECh MEPUOJ OCBOCHUS JUCHUIUIMHBI. MaKCHUMaabHO 332 BpeMs H3Y4YCHHS
JTUCIUTIIMHBI 00yJaromuiicss MoxeT HaOpath 100 6amios.

100 6ammoB = 60 Ga/wToB — pe3yabTaThl CAAYU MOJYJIEH, MOCEIAeMOCTh 3aHITHIA, aKTUBHOCTh
paboThI OOYYAIOIIMXCS HA 3aHATHAX + 25 TOMOJHUTEIBHBIX 0AJUIOB + 15 MOOMIPUTETHHBIX OAJIIOB.

KpuTepuu o1leHKM 0T4eTa 10 MOAYJIIO

Monyin KomnunuectBo 6amios KonmdecTBo 0ammoB, HEOOXOIUMBIX IS CIIAYH MOTYJIS
1 0...15 10...15
2 0...15 10...15
3 0...10 5...10

Bcero 0...40 25...40

[locemienue JIEKIMOHHBIX M TMPAKTUYECKUX 3aHATHH JaeT BO3MOXHOCTh OOydaromemMycs
HaOpath 10 +5 0aJUTOB; BHIMOJIHCHHUE 3a/IaHUN MMPAKTUYCCKUX 3aHITHIA, aKTHBHOE yJacTHE HA 3aHATHUSIX
— 1o +15 6asuIoB.

25 NOMOIHUTENBHBIX 0AJIJIOB:

camocTosiTelIbHas padoTa U yyacTHe B 3aHATHIX, IPOBOJAUMBIX B aKTUBHBIX (popMax 0O0yUEeHUU.

15 moompuTensHBIX OaIOB!

MOOUIpUTENIbHbIE Oayibl HAYUCIAIOTCA 332 y4acTHE B HAy4YHO-HMCCIIEIOBaTENbCKOW padote, a
TaK>K€ 3a BBIMOJHEHNE WHIUBUTyJIbHBIX TBOPUECKHUX 3a/IaHH:

5 6amnoB — paboTa B KPYyKKe,

5 6anoB — BBICTYIUIEHNE HA KOHPEPEHIUAX, KPYTJIbIX CTONAX,

5 6aiuioB — n3nanue crarbu o reme HUPC.

Ecnu HaOpaHHBIM cyMMapHBIN pe3yibTaT paBeH 55 0autaMm U BhIIIE, TO OOYJArOIIHKCS UMEeT
MPaBoO Ha JOCPOYHOE MOTYyUEHHUE OLIEHKH 3a SK3aMEH.

OOyuarommecs, HaOpaBIme MeHee 55 0auioB, a Takke Te, KTO HE YAOBICTBOPEH CyMMOM
HaOpaHHBIX 0aJIOB M, COOTBETCTBYIOIIEH MM aKaJeMHUYECKOW OIICHKOM, CAal0T HK3aMeH Ha OOIIHX
ocHoBaHusX. [Ipy 3TOM HaOpaHHbBIE OaJITBI AHHYJIUPYIOTCS.

Tabnuia nepecuera B TpaJUIIMOHHBIE OLIEHKU
banphas onenka 0...54 55...69 70...84 85...100

AKaI[CMI/I‘-IecKaH OLICHKa HCYOOBIJI. YAOBIJI. Xopouo OTJIMYHO
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[MTPMJIOKEHUE 1

®OH/J ONEHOYHbLIX CPEIACTB

10 JMCHUIINHE
PACYET U ITPOEKTUPOBAHUE CUCTEM
OBECHHEYEHUA BE3OITACHOCTH

Hanpasnenne noarorosku 20.04.01 «TexnocpepHasi 6e30nacHOCTb»
Kpanuduxanus: Maructp
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1. Iepeuens komnemenyuii ¢ ykazanuem smanoe ux opmMuposanus 6 npouecce 0C60eHUA 06paso-
6amenbHOIl NPOZPAMMbL

Koo konmponu-
pPyemoit Komne-
menuuu (unu ee
yacmu) u ee
dopmynuposka

Konumponupyemewie pas-
oestbl (memut) oucyu-
naunsl (pezyiomamol o
pazoenam)

Ypoenu oceo-
eHUs Komne-
menyuu

Haumenoeanue oyenounozo cpeo-
cmea

Texkywquit kon-
mpoinb

Ilpomesccymou-
Haa ammecma-
yus

IIK-9 cnoco6HO-
CTBIO CO31aBaTh
MOIEINM  HOBBIX
CHCTEM 3allUTHI
YelioBeKa U cpe-
6l OOUTAHUS

2.Pacuer u npoexTupoBa-
HHE CHCTEM O€30I1acHO-
CTH

3. Pacuer u mpoekTupo-
BaHHE CHUCTEMBI Oe3oIiac-
HOCTH TE€XHOJIOTHYECKOI'0
mporiecca.

[ToporoBsiii

TectupoBanue,
OTYETHI o
MPAKTUYECKUM
3aHATUSIM,  BbI-
MOJHEHHUE CaMO-
CTOSITEIILHOU
paboTHI.

IToBbIIIEHHBIH

Tectuposanue,
OTYETHI o
IIPAKTUYECKUM
3aHATUSAM, BBI-
IIOJIHEHUE CaMO-
CTOATENBHOU
paloThl, BBHIIOJ-
HEHHE  JTaloB
KypCOBOI'O IIPO-
€KTa

Bricokwnit

3anaHus JUISL
CaMOCTOSITEITb-
HOM paboThI
CTYACHTOB,
HalMcaHue WH-
(dhopmMarmoHHo-
aHAJTUTUYECKOTO
oT4eTa 1Mo TeMe
TUIIOBOTO  pac-
Jera

3ammura Kypco-
BOTO  TPOEKTA,
OTYETHI 110 MO-
TyJIsIM WIN/u
BOIIPOCHI M3 K-
3aMeHaI[HOH-

HBIX OMJIETOB
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Koo konmponu-

Haumenosanue OUECHOUYHO20 cpe()-

- Konumponupyemuwie pas-
pyemoii Komne- Ypoenu oceo- cmea
oenvl (memol) oucyu-
menyuu (unu ee eHUs Komne-
wacmu) u ee naunsl (pezyiomamol no menyuu
pazoenam) Texywyuii kon- | Ilpomesrcymou-
gopmynuposka mponw Haa ammecma-
uus
IIK 11 cnoco®6- | 1. OcHoBHBIE TpeOoBaHUs TectupoBanue,
HOCTBIO HJEHTH- | IPH pacueTe U MPOEKTH- OTYETHI o
¢unmpoBath poBaHMH cucTeM  0e3- IIPAKTUYECKUM
IIPOLIECCHI M Pa3- | OMACHOCTH NpeanpusaTui, | I[loporoBelii | 3aHATHAM, BBI-
pabaTbiBaTh  MX | TEXHOJOTMH M 0060pyno- IIOJIHEHUE CaMO-
paboune Moje- | BaHUSI. CTOSITEIIbHON
1M, UHTepnpeTu- | 2.Pacyer n nmpoekTupona- paloTHI.
poBaThb MareMa- | HU€ CHUCTeM Oe30IacHo- TecTtupoBanue,
TUYECKUE MOJE- | CTH. OTYETHI o
a1 B HemarteMma- | 3. PacyeT u mpOEKTUPO- MPAKTUYECKUM
TUYECKOE CO- | BaHME CHCTEMBI Oe3orac- 3aHATUSIM,  BbI-
JepKaHue, HOCTHU TE€XHOJIOTUYECKOTO ., | IOoJMIHEHUE caMo-
[ToBbILICHHBI .
ONpeAeATh J10- | IpoLecca. CTOATEIbHON
3ammTa Kypco-
NyLEeHUus: U rpa- paboThl, BHIIOJ-
BOIO  IIPOEKTAa,
HULBI TPUMEHU- HEHUE  ITaloB
MOCTH  MOJIENH COBOTO TIpo- | o Loret HO MO-
K BOTO TIIpO-
ACIH, yp p TyJIIM WIn/u
MaTeMaTUYECKHU eKTa
BOMNPOCHl U3 3K-
ONUCHIBATh JKC- 3amanus JUISL
3aMEHallNOH-
NEPUMEHTANb- CaMOCTOSITENb-
L HBIX OMJIETOB
Hble JaHHBIE W HOM paboThI
ONpEeNeNATh UX CTYJEHTOB,
bu3nIECKyIO HalMCaHWE WH-
CYLIHOCTb,  Je- ¢dbopmaroHHO-
JaThb KauyecTBEH- aHAJIUTUYECKOTO
HbI€ BBIBOJBI U3 Beoicokuit OTYETa MO TEME
KOJIMYECTBEHHBIX TUIIOBOTO  pac-
JTAaHHBIX, ocy- yeTa
HIECTBIATh  Ma-
HIMHHOE  MOje-

JUpPOBAaHUE U3Y-
YaeMbIX Mpolec-
COB
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1

2

4

IIK-13 cmoco6-
HOCTBIO TIPHMeE-
HATHb METOOBI
aHaju3a U OIEH-
K1 HaAaICKHOCTH
U TEXHOIEHHOTO
pucka

1. OcHoBHBIE TpeOOBaHMS
IpU pacueTe W MPOCKTHU-
poBaHMH cHCTeM 0e3-
OIIACHOCTH TIPEIIPHUSITHH,
TEXHOJIOTH U 000pyI0-
BaHMS.

2.PacueT u npoekTHpoBa-
HUE CcHUCTeM Oe30IacHO-
CTH.

[ToporoBbiii

TectupoBanue,
OTYEThl MO JIa-
O0paTOpHBIM
pabotam u
MPAKTUYECKUM
3aHATUSAM, BBI-
MOJIHEHUE CaMo-
CTOSTEIIbHOU
paboThl, BBHIIOJ-
HEHUE  JTAloB
KypCOBOTO IpoO-
eKTa

TloBEINIEHHBIN

TectupoBanue,
OTYETHI 1o
IIPaKTUYECKUM
3aHATUSAM,  BBI-
IIOJIHEHUE CaMO-
CTOSTEIIbHOU
paboThl, BBHIIOJ-
HEHUE  JTaIoB
KypCOBOT'O IIPO-
eKTa

Bricokuii

3amanus JUTSt
CaMOCTOSTEb-
HOM paboThI
CTYJICHTOB,
HalHMCaHUe WH-
(dopmanoHHO-
AHATUTHYECKOTO
oT4yeTa 1Mo TeMe
TUTIOBOTO  pac-
yera

3ammra Kypco-
BOTO  IIPOCKTA,
OTYETHI II0 MO-
TTyJISIM wn/u
BONIPOCHI M3 K-
3aMeHalMOH-

HBIX OMJIETOB
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2.0nucanue nokaszameneii u Kpumepueeé OUEeHUGAHUA YPOEHA NPUOOPEMEHHBIX KOMNEMEH-
UUIL HA PA3TUYHBIX IMANAX UX hopmuposanus

OCHOBBI TeXHOC(hepHOH

neveHns 0e30MacHOCTH

BaHUA TCXHHUYCCKHUX

Koo xonmpo- Kpumepuu ¢ coomeemcmeuu c yposnem oceoenus O0Il Texnono-
aupyemou nopozoewlii (0azoewlit) nOGblUEHHbLIT 6bICOKULL (Oomiuy- 2uu gop-
Komnemenyuu | (y00oe1emeopumeibHo) (xopouwio) HO) Muposanus
55-69 6annoe 70-84 6annoe 85-100 6annoe
1 2 3 4 5
InK-9 3naer oOmue TpeboBa- | 3Haer oOmue npuHUU- | 3HAeT  cymecTBy- | Jlekmuuw,
HUA K CHCTEMaM 3allld- | bl CO3JIaHUsS CHUCTEM | IOIHUE METOJbl CO- | IpaKTUyec-
ThI YEJIOBEKA U CPEJIbl 3allUThl YEJIOBEKAa U | 3[aHHSI CHCTEM 3a- | KMC 3aHSITHS
OoOWTaHMS, YIUTHIBAC- Cpelbl OOuTaHus IIATHI YEJIOBEKA U | C  HCIONIb-
MbI€ B XOJ€ BBIIOJIHE- cpenpl OOWTAaHHS M | 30BaHHEM
HUS UHXKEHEPHO- X MOJCIH MHTEpaK-
TeXHUYECKUX pa3pabdo- THBHBIX
TOK IPUEMOB
VYMeer — BbiOMpath Me- | YMeeT  (GOpPMHPOBATH | YMeEET BBINOIHATH | 00ydeHHs,
TOABI U CPENICTBA 3alllH- | TaHHBIC, HEOOXOANMBIC | HH)KCHEPHBIE pac- | BBIIOIHE-
Thl YEJIOBEKA W CPe.bl | IUIsl pa3paOOTKU HOBBIX | YETHI CHCTEM O0Oec- | HUe DTaloB
oOuTaHHUA CHCTEM 3aIlUThI nmeuyeHus Oe3omac- | KypcoBOIo
HOCTM U 3allUThI | IPOEKTA,
YeJIOBeKa W Cpelbl | CaMOCTOs-
oOuTaHMs TeIbHas
Baageer HaBEIKAMH Baaaeer unxxeHepHsl- | Biiageer HaBbIKamMu pabora
MPOEKTUPOBAHUA U pa3- | MU METOJIUKAMHU MPO- pacuera CUCTEM U
paboTKK MOJIeNIel TeX- | EKTHPOBAHMS M pa3pa- | CPEACTB  3aIIUTHI
HHYECKUX CHCTEM U 0O0TKHM Moenel pas- YeJI0BeKa W Cpelibl
CPEJICTB 3aIIUTHI YEJIO- | JUYHBIX CUCTEM 3alllU- | OOUTAHUS
BEKa U OKpY>Karolen TBI
Cpelibl
IIK-11 3HaeT TeopeTHYECKHUE U | 3HAT TPUHLMIBI, Me- | 3HaeT OcCHOBbI U | Jlekuuw,
HAay4YHO-TEXHUYECKHUE TOJBI U CPeCTBa 00ec- | METOABl MOJEIUPO- | TpaKTUYeC-

KHC 3aHATHA

0€301acHOCTH TeXHOC(hepsl cucteM o0ecrieye- | ¢ UCIOJb-
HUSl TEXHOCHEPHOH | 30BaHUEM
0€30MacCHOCTH MHTEPaK-
YMmeer uaeHtuduuupo- | YMeeT ycTaHaBIMBATh | YMeeT HHTEpIpe- | TUBHBIX
BaTh OMNAaCHBIC MPOIleC- | KOJTMYECTBEHHBIC, Bpe- | THPOBATh MareMa- | IPUEMOB
Chbl, UX TIPUYUHBI, BpEMS | MEHHbBIE, NpOCTpaH- | TAYECKHE MOJIeNH, | 00yUueHus,
" IMOCJICACTBUA CTBCHHBIC WM HHBIC Xa- | OIIMCHIBAIOIIINEC BBITIOJIHE-
PaKTEpPUCTUKU MpOLIeC- | MPOIECChl, B HEMa- | HUE DTAIOB
COB, MPEMATCTBYIOIIUX | TEMATUYECKOE CO- | KypCOBOIO
HOpMalIbHOMY  (QYHK- | Iep>KaHue MPOEKTa,
[IUOHUPOBAHHUIO  pas3- CaMoCTOsI-
JIMYHBIX CUCTEM TeJbHAs
Baageer HaBbIKaMH | Biaageet criocobamu Baaneer HaBblkamu | pabora
pa3paboTku  paboyuXx | OmpeneeHus JOMyIle- | MaTeMaTHUYeCKOro
MOJIeTICH  MPOIIECCOB; | HUS U TPAHUIIBI TIPU- ONHMCAHUS  JKCIIe-
METOJIMKaMH Pa3padoT- | MEHUMOCTH pabounx PUMEHTAIBHBIX

K pabouux wmojenen
UCCIIETyeMbIX TpOIIec-
COB

MOJEJIEH UCCIEAYEMBIX
IPOIIECCOB

JAHHBIX W OIpene-
JaeHus ux Qusnde-
CKOM CYIIHOCTH
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1 2 3 4 5
IK-13 3HaeT OCHOBHbBIE MOHA- | 3HAET METObI aHANM3a | 3HaeT npuHUUIbI | Jlekuuu,
TUS HAACKHOCTH CH- | M pacuera mapameTpoB | oOecriedeHus npaKkThyec-

cTeM oOecrieyeHus Oes-
OITACHOCTH M TEXHOI'EH-
HOTO pHWCKa, TMPHUYUHBI
OTKAa30B B CHCTEMAX

HagCXHOCTH

HAJC)KHOCTH CIIOXK-
HBIX TEXHHYECKUX
cucteM obecreye-
HHSI OC30IaCHOCTH;
MeTOoAbl 00paboTKU
uHbOopMauu 0
HAJC)KHOCTH  CH-
creM oOecrieueHUs
0€301acHOCTH u
TEXHOTCHHOTO PHC-
Ka

Ymeer onpenensaTs no-
Ka3aTesld HaJIe)KHOCTH U
TEXHOT'€HHOI'O pUCKa

YMmeer NpoekTUPOBATh
HAJIe)KHOCTh CO3/1aBac-
MBIX TCXHHUYCCKHUX CH-
cTeM obOecrnicueHUs
0e301macHOCTH

Ymeer oO0pabatbi-
BaTh  CTAaTUCTHYE-
CKHE JaHHBIE O
HAJGKHOCTH  CHU-
cTeM oOecTeueHHst
0e30IacHOCTH  pas3-
JUYHOM CJI0KHOCTH
u TEXHOTC€HHOTO
pHucKa

Baaneer METOJaMU
MPOBEICHUSI  aHAJIM3a
pUCKa ONAaCHBIX IPOMU3-
BOJCTBEHHBIX O0OBLEKTOB

Baapeer ucciengona-
TCIIBCKUMHU HABBIKAMHA
aHalM3a U OLICHKHU
HAaACKHOCTHU U TCXHO-
TE€HHOTI'0 PUCKA

Baangeer metogamu
pa3pabOTKH U U3rO-
TOBJIEHHAS  HaIEkK-
HBIX CHCTEM o0ec-
meueHuss  Oe3orac-
HOCTH

KUE 3aHATUS
C  HCIOJb-
30BaHUEM
UHTEpaK-
TUBHBIX
[IPUEMOB
oOy4eHus,
BBITIOJIHEC-
HHUC DTaIoB
KypCOBOTO
NPOCKTA,
CaMOoCTOSsI-
TEJIbHAS
pabota
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3. Tunoevie KOHmMpPOILHBIE 3A0AHUA UTU UHbIE MAMEPUATIbL, HEOOXO00UMDBLE 011 OUEHKU 3HAHUIL,
YMeHUIl, HA8bIK08 U (UlL) ONBIMA 0eAMENbHOCHUL, XAPAKMEePU3YIOWUX 3Mansvt hopmuposanus
KOoMRnemeHyuil 8 npouecce 0C60eHUsL OCHOBHOU NPOecCUOHANbHOU 00PaA308amMETbHOU NPOZPAMMDL

OueHovHbIe cpeacTBa AJIs1 IPOMEKYTOYHOM aTTecTaAluu

Bonpocsl 111 TOATOTOBKH K IK3aMEHY
Moayas 1
1. ITIpon3BOACTBEHHBIE OMACHOCTU M BPEAHOCTH, UX UACHTHUQHUKaIMA U aHaau3. [lokazaresb onacHOCTH
(ITK-13).
2. Omnpenenenue Kod(pQHUIHMEHTa HACHILIEHHOCTH MEXaHU3MaMM Npou3BojcTBeHHON momanku (I1K-
13).
3. YcnoBus 6e3omacHOCTH TexHonornueckux mporeccon (I1K-13).
4. TexHOJOTUYECKUI PETIIAMEHT KaK OCHOBA 0€30IMacHbBIX M 37J0pOBbIX ycioBuii Tpyaa (I1K-13).
5. Onpenenenue omacHbIX paboT U 30H ¢ moBbImeHHOM onacHocThio (ITK-11, TIK-13)..
7. llpopeccun paOOTHUKOB U BUABI Pa0OT MOBBIILIEHHOW ONACHOCTH, OTHOCUTEIBHO KOTOPBIX MIPEIbsB-
JSIFOTCS JONOJTHUTENbHBIE TpeOoBaHus no 6e3onacHoctu Tpyna (ITK-13)..
8. CoBpeMeHHbIE HH)KEHEPHO-TeXHUUeckue cpeactra 6ezonacuoctu (I1K-9, TIK-11, [TK-13).
9. [IpuMmeHeHne UHTETPUPOBAHHBIX crcTeM B obecnieuennu 6ezomacuoctu (I1K-9, TIK-11, ITK-13).
10. Yto OTHOCUTCS K OCHOBHBIM (JOHJAM OXpPaHbl TPyJla U MHKEHEPHBIM CPEJICTBAM IIPOU3BOJICTBEH-
Hoi canurapun? (IIK-11, IIK-13)
11. OcHoBHbIe nepudepuitHble YCTpOHCTBa Al O€30MacHOM 3KCIUTyaTallui0 TEXHOJOTu4eckoro 00o-
pynoBanus (I1K-13).
12. CymHocTtb KoMILIeKcHOM cuctemsbl 6e3onacHocTH (I1K-13).
13. IlocnenoBaTesbHOCTh MPOEKTUPOBAHUS MHTEIpUpOBaHHOM cucteMsl OezonacHoctu (I1K-9, ITK-11,
[IK-13).
14. CocraB cucremsl 6e3onacHoctu (ITK-9, ITIK-11, TTK-13).
15. [IpoBenenue oneHku 3¢(HEKTUBHOCTH MHTErpUpoBaHHOM cuctembl Oe3omacHocTu (I1K-9, TIK-11,
[IK-13).
Moayasb 2

1. CucteMbl BEHTWIIALIMY 110 CTIOCO0Y MoOyxaeHus nrmxenus Bo3ayxa (I1K-9, I1K-13).
2. Ilox peicTBMEM KaKOro Hamopa OCYIIECTBIISIETCS BEHTHWJIMPOBAHUE IOMEIIEHUH B CHCTEMAaX €cTe-
ctBeHnol BenTwsiiuu? (11K-9, I1K-13)
3. [lomemienusi, o6opyryemble cucteMaMu BhITsDKHOM BeHTHwisinuu (I1K-9, T1K-13).
4. ITpoexTrpoBaHue crienuaIbHBIX BeHTUIHpyembix kabuH (I1K-9, ITK-11 [TK-13).
5. Pacuer aspammu (I1K-9).
6. Haznauenwue, ycrpoiictBo u npunuun neiicreus aeduexropa (I1K-9, ITK-13).
7. Haznauenue, Bubl 1 00J1aCTh TpUMEHEHUs MecTHOM cucteMbl BenTuwisiiuu (I1K-11, ITK-13).
8. Haznauenwue cucrem konaunuonnpoBanus Bo3ayxa (I1IK-11, ITK-13).
9. YcrpoiictBo cuctem koHaunmonuposanus Bozayxa (ITK-11, ITK-13).
10. Knaccudukanus cucreM koHauimonupoBanus Bo3ayxa (ITK-11, TIK-13).
11. CymuocTh KOM(pOPTHOTO U TexHOJoTHYecKkoro koHuimonupoBanus (I1K-9, ITK-13)
12. YCTpoHCTBO CIUTUT-CUCTEMBI KOHIUIIMOHUpOoBaHus Bozayxa ( I1K-13).
13. Ilpunnun konauunoHupoBanus B cruT-cucreMax (IIK-11, ITK-19).
18. OOBIYHBIC 1 HHBEPTOPHBIE CILTUT-CUCTEMBI, MpeuMmyIecTBa U Hepoctatku (ITK-9, ITK-11, TIK-13).
19. CymHocTtb npoekTupoBaHus cucteM KoHaunuonuposanus (I1IK-9, I1K-11, T1K-13).
20. Pacuer TemoBoro OanaHca MOMENIEHUS C YYETOM HapyKHBIX U BHYTPEHHUX TEIUIOBBIX HArpy30K
(I1K-9, IIK-11).
21. OcHoBHbIe XapakTepuctuku neuieynosuteneit (I1K-13).
22. TIputeocauTenbHBIC KAMEPHI: Ha3HAUCHUE, KilacCupuKanuys, npeumymectsa u Hepoctatku (I1K-9,
[IK-13).
23. Meroauka pacuera nbuieocaautenbHbix kamep (I[1K-9, ITK-13).
24. 1lukioHbI: Ha3HaUYeHUe, ycTporcTBOo U npuHimn aeiicteus (I1K-9, T1K-13).
25. Meroauka pacueta uukiona (I1K-9, IIK-11).
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26. PykaBHble (puIbTphl: Ha3HAUEHHE, YCTpoiicTBO u npunimn aeictus (ITK-9 TTIK-13).

27. CymHocTh pacuera pykaBHbIX GuibtpoB (I1K-9, TTIK-11).

28. O6ocHoBaHue BbIOOpa mbleyaoBuTenei. [lapamerpsl, Biaustomue Ha ux 3gpdextuBHocTs (I1K-13).
30. McTounuku nryma, ux OCHOBHBIE IITyMoBbIe XapakTepuctuku (I1K-9, T1K-13).

31. Knaccudukanus cpeacts 3ammutsl ot mryma (I1K-9, TTK-13).

32. 3ByKOM30IHMPYIONINE OTPAXACHUS: Ha3HaUYeHHE, yCTporcTBO U npuHIun aecteus (I1K-9, T1IK-13).
33. 3ByKou30JIMpYIOIIKE KOXKYXH: Ha3HaUY€Hue, ycTporcTBo U npuHuun aeiicraus (11K-9, T1K-13).

34. I'mymmrenu myma: yerpoictBo u npunuumn aeicteus (ITK-9, ITIK-11, TIK-13).

35. AkycTuuecKkue 3KpaHbl U BBITOPOJKU: ycTpoiicTBo U npuHimn aercreud (I11K-9, IIK-11, I1K-13).
36. CymHoCTh pacuera YpOoBHs IIyMa OT pa3IuYHbIX KOHCTPYKTUBHBIX 31eMeHTOB (I1K-9).

37. Metonuka pacuera akyctuueckux skpanoB (I1K-9).

38. MeTtoauka pacuera 3Bykonoriomaromux o0auioBok (I1K-9).

39. Metoapb! u cpenctBa 3amuTsl oT Bubpauuu (I1K-13).

40. CymHocTh ¥ 001acTh npuMeHeHus1 Buopoaemmdupobanus (I1K-13).

41. CymnocTb u obnacTs npuMmenenus Bubporamenus (11K-13).

42. YCcTpoMCTBO U MIPUHITUII AeiicTBUs BuOpou3onupytomux omop (I1K-9, ITK-11, TTK-13).

43. YcTpoilcTBO M IpUHIN JeiicTBUs BUOpomnoriomatonux nokpsituit (IK-9, ITK-11, TTK-13).

44. CymHOCTb pacueTa npyXUHHbIX BHOpou3oisTopos (I1K-9).

45. CymHOCTh pacuera BuOpou3onupyromux ocHoBanuii (I1K-9).

46. CymHoCTb pacueTa pe3ruHOBbIX BUOpouzosstopos (I1K-9).

47. OCHOBHBIE MEPONPUATHUS 10 3ALUTE OT BPEIHOr0 AeicTBUS TerioBoro usnyuenus (I11K-13).

48. UnnuBuayanbHbIe CpeACTBA 3amuThI OT TerioBoro u3nyudenus (I1K-9, ITK-13).

49. Knaccudukanus termo3amuTHbIX 3KpanoB (I1K-13).

50. Teruto3amuTHBIE YKpaHbl: 00JIaCTh MPUMEHEHHSI, MpeuMyIiecTBa U Hepoctatku (11K-13).

51. KoHcTpyKumM HEnmpo3padyHbIX Terio3amuTHbIX 3kpanoB (11K-9, I1K-13).

52. 3¢ eKTUBHOCTD TEIIO3aIUTHBIX 3KpaHoB. [1yTu noBeimenus s¢dexruBHocTy ux 3amuthl (I1K-9,
IK-11).

53. BonsHble ¥ BOJOIMCIIEPCHBIE 3aBECHI: 00JIacTh MPUMEHEHHUs, peumyiiectBa u Hegoctatku (I1K-
11).

54. Knaccudukaiys TeXHUIECKUX CPEJICTB 0€301MacHOCTH U 3amuThl padotaronux (ITK-11).

55. TexHuueckue cpescTBa 3alIUThl: Ha3HaueHue, Buabl (I1IK-11).

56. Chopmymupyiite TpeboBanus K TexHUYecKHM cpeactBam 3ammthl (ITK-11, ITK-13).

57. TpeboBaHUs K KOHCTPYKIMH TexHu4eckux cpencts 3amuTsl (I1K-9, ITK-11, ITK-13).

58. Pacuert orpaxaennii (I1K-9).

59. OGnacTe MpUMEHEHHMs, MPEUMYIIECTBA M HEJOCTAaTKH KYyJAQUKOBBIX MPEIOXPAHUTEIbHBIX MY(QT.
Pacuer nmpenoxpanurensupix mydt (I1K-9).

60. Pacuer terutoBoii n3omauuu. Temmnepatypa pabodel MOBEpPXHOCTH TEXHOJIOTHYECKOTO 000pYI0-
BaHUSA IIPU KOTOPOI MpUMEHSIOT TeruioByto uzossinuio (I1K-9).

61. Knaccugukamus cucreM oOecriedeHus MokapHoil 0e30MacHOCTH MPOMBIIIIIEHHOTo 00bekTa. Oc-
HOBHbIE (DYHKIIMU CHCTEMBI oOecrieueHus noxapHoi 6esonacxHoctu (I1K-9).

62. O6sacTh MPUMEHEHHsI YCTaHOBOK BO/ASIHOTO nokapoTyuienus (ITK-13).

63. CipuHKIJIEpHbIE YCTAaHOBKU: Ha3HaueHUe, ycTpoiicTBo U npuHuun aercreus (I1K-13).

64. JIpeHuepHbIe YCTAaHOBKU: Ha3HAaYeHHE, yCTPoicTBO U npuHiun aevictus (I1K-13).

65. Haznauenue ycranoBok BojonenHoro tyuenus (I1K-13).

66. Cityyan npuMeHEeHMsI MOKapHbIX BogonpoBoaos (11K-13).

67. O0nacTb NPUMEHEHHSI YCTAaHOBOK ra3oBoro noxkaporyuenus (I1K-13).

68. CymHoCTh MPOEKTUPOBaHMsI MPOTUBOMIOKapHOTO Bogomnposoaa (I1K-9, ITK-13).

69. Pacuet cuctem noxkaporymienus (ITK-13).
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Kpurtepun oneHuBaHNs NPH NPOMEKYTOYHOM aTTeCTALIUH
[Ipu ouieHKe CPOPMUPOBAHHOCTH KOMIIETEHIIUI B X0JI€ TPOMEXYTOUYHOM aTTeCTallul yYUThIBa-
€TCsl CHCTEMHOCTb, TIOJTHOTA M MPAaBUJIBHOCTh OTBETOB O0YYAIOIMXCS HA 3K3aMEHALMOHHBIE BOIIPOCHI,
CTETIeHb TOHUMaHHS U3YYEHHOTO, YPOBEHb C(HOPMUPOBAHHOCTH KOMIETECHINH, YPOBEHb PEYEBOTO WIIH
MMCBMEHHOT0 0()OPMJICHHSI OTBETA.
Ouenka Kpurtepun ouennBanus

«OTJIIMYHO»  |BpicTaBnsieTcss 00ydaromemycs, KOTOpPbIi IyOOKO U IPOYHO YCBOWJI MaTepuail U MC-
YepIIbIBAIOIIE, TPAMOTHO, JIOTUYECKU CTPOMHO M TBOPYECKU €ro u3noxui. CooTBer-
CTBYIOIIME 3HAHUS, YMEHHUS U BIaIeHUs cHhOPMHUPOBAHbBI HOJHOCTHIO

«xopouio»  [BeicraBisercs oOydarolieMmycsi, KOTOpbId TBEpIO 3HAET MaTepuall, 'PaMOTHO U IO
cyliecTBy ero uznaraer. OOyJaromuiicst He JOMyCKaeT CyIIeCTBEHHBIX HETOUHOCTEH B
0TBeTe Ha BONpochkl. COOTBETCTBYIOLINE 3HAHUSA, YMEHUS U BIaJeHUs COPMHUPOBAHBI

LIEIOM HOTHOCTEIO. HO COIENKAT OTACAbHEIEC INOOEIIEI
«YOOBJICT- BricTaBisercs O6yLIaI-OH_I€My0H, KOTOpBIfI HMECT 3HAaHUA TOJBKO OCHOBHOI'O MaT€pHa-

BOPUTEIIBHO» [1a, HO HE YCBOWJI €ro JEeTalH, JIOIyCKAeT HETOYHOCTH, HEAOCTATOYHO IMPABUIIBHBIC
(bopMyJIMPOBKH, HAPYIIEHUS TOCIEAOBATEIHLHOCTH B U3JI0KeHUU MaTepuana. O0yuya-
FOIIMIACS MTOKa3bIBaeT o0lIIee, HO HE CTPYKTYpUPOBAHHOE 3HAHHE, B IIEJIOM YCIICIIHOE,
HO HE CUCTEeMAaTHYECKOEe YMEHUE U BIIaJICHHE COOTBETCTBYIOUINX KOMIIETCHIIHIMA

«HeynoBIeT- [BricTaBisiercs oOyuaromeMycsi, KOTOPbIil He yCBOMII 3HAUMTENbHOM YacTH MaTepuaiia,
BOPUTEJIBHOY» |IOIyCKAaeT CylllecTBeHHble omuOku. OOyuaromuiicss mokasbplBaeT (pparMeHTapHbIE
3HaHUS (WIM UX OTCYTCTBHUE), YACTUYHO OCBOCHHOE YMEHME (MJIM €ro OTCYTCTBHE),
(parMeHTapHOE MPUMEHEHHE HABBIKA (WJIM €r0 OTCYTCTBHE) COOTBETCTBYIOIIUX KOM-
nereHuuil. CrnucbiBaHUE SIBJISETCS OCHOBAaHMEM JUISl IIOJTYYEHHUsI OLIEHKH «HEYJIOBIIe-
TRBODUTEITHEHO»

OueHovHbIE CpeCcTBA /1JIs1 MPOBeAeHHs TEKYIel aTTecTaluu
TecToBbIC 3a1aHUA

Moayasb I O61mue TpedboBaHus 6€30MACHOCTH NPH NMPOEKTHPOBAHUY NMPeANPUSTHH, TEXHOJIOT Uil
Hu 000pya0BaHMS
Tecm 1

1. Oxpyrcarouan uenoseka cpeoa, 00ycio61eHHAA COBOKYRHOCHbIO (haKmMopos, CHOCOOHBIX OKA3bl-
6amp npaAmMoe Uiu KOC6EHHOE HeMeONleHHOe Ulu OMmOAleHHOe 8030elicmeue Ha HcuHedesameb-
HOCMb YenoeeKd, e2o 300p0oéve U HOMOMCHIBO
1. cpena obuTaHus;
2. IpOU3BOJICTBEHHAS Cpea;
3. kom(opTHas cpena.
2. OdvekmusHo cyuiecmeyowan 603MONCHOCHb HE2AMUBHO20 6030€liCMEUA HA 00beKm uiu npo-
uecc, 6 pezyipvmame KOmopo2o MOXMcem Oblmb NPUYUHEH KAKOU-TUbO0 yuiepo, epeod, yxXyouiarouiuii
cocmosanue, npuOAOWUIL Pa3sumuio YXyoularuiyo OUHAMUKY WU RAPAMEmpPbl HA3bI8ACMCA. ..

1. puck;

2. ONMaCHOCTH;

3. BPEIHOCTb.
3. Kakoii zpynnsl onacnocmeil 6 3a6UcumMocmu om RPoOUCX0HCOeHUs He cyujecmeyem?

1. mpuponHas;

2. Guonoruyeckas;

3. aHTpOTIOTeHHas;

4. mcuxoJaoruyecKast.
4. Ilo xapakmepy 6030eiicmeus Ha 4en06eKa ONACHOCHU 0eNAMCA HA CPYRNbL:

1. dbusznueckue, XuMHYeCKre, OUOIOrHYECKUE, ICUX0(PU3UOIOTHUECKUE;

2. XUMHUYECKHE, aKTUBHBIE, allIOCTEPUOPHBIC, AaHATUTHYECKHUE;

3. ncuxodusnonorunueckue, Gu3NIECKue, MEXaHUIeCKe, MaTepUaIbHbIC.
5. Ilo eeposamnocmu o30eiicmeusn yenoseKka u Ha cpedy 00UMaHus ONACHOCHMU OblealOm:
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1. mporHo3upyemsble, CIIOHTAHHBIE;

2. IMYHbIE, TPYIIIOBbIE, MACCOBEIE;

3. moTeHIMaIbHbIe, pealbHbIe, pEATM30BaHHEIE.
6. Onacnocmu, npedcmasnanuwian yzpo3y 00uiezo xapaxKmepa, He CA3AHHO20 C RPOCMPAHCIEOM U
épemenem — 3mo...

1. peanibHasi ONTACHOCTb;

2. IIOTCHIIHAIbHAS OIIACHOCTb;

3. peanu3oBaHHAas OMACHOCTbD.
7. Cobvimue, cocmoauiee u3 He2amueHo20 6030€lCMEUA C NPUUUHEHUEM Yuiepoa 1100CKUM, npu-
POOHBIM U MAMEPUATILHBIM PECYPCAM HAZbIBACMCA. ..

1. ymep0;

2. 4pe3BbIYaHHOE MTPOUCIIECTBUE;

3. IPOUCILIECTBHE.
8. Tepmun «Kamacmpogha» 6 mexnocghepnoit 6ezonacnocmu ooo3navaem:

1. mpoucHiecTBUE B TEXHUYECKOM CUCTEME, HE COITPOBOKIAIOIIEECS THOEIbIO JIIOCH;

2. IPOUCIIECTBUE, CBSI3aHHOE CO CTUXUITHBIMU SIBIICHUSMU Ha 3eMJie U MPUBEIIEe K pa3pylie-
HUIO Ouocdepsl, TeXHOCHEPHI, K THOSTH HITH MTOTEPE 310POBbs JTOACH

3. IpOUCIIECTBUE, COMPOBOXKAAIOIIEECS THOENbIO JTI0/IeH, MaTepHAIbHBIX U IPUPOJIHBIX PECYP-
COB.
9. I1o0o npoueccom viA61eHUA ONACHOCIU U OUEHKU 803MONCHBIX HE2AMUBHBIX NOCIE0CMEUIL 8 Pe-
3yibmame 603HUKHOBEHUA HAPYUIEHUIL 6 padOme KOHKPEMHBIX MEXHON02UYECKUX CUCmeM U npeo-
cmaenenus IMuUX nocaeo0cmeuil 8 KOJU4eCmeeHHbIX NOKA3amesnax noopasymeeaemcs. . ..

1. aHanu3 pucka;

2. ynpaBlIeHUE PUCKOM;

3. 3ammmra pucka.
10. Bepoamnocme nopasxicenus omoeabH020 UHOUBUOYYMA 6 pe3yibmame 6030eicmeus uccueoye-
MbIX (hakmopoe onacnocmu onpeoensiemcs Kak...

1. counanbHBIN PUCK;

2. UHIVUBUAYATbHBIN PUCK;

3. aHTPOIOTE€HHBIA PUCK.

Tecm 2

1. Pecuon ouocepepot 6 npouwrnom, npeoopazo8anHtvlit 1100bMU ¢ NOMOWBIO NPAMO20 UAU KOCEEHHO-
20 8030eiiCmeus MmexXHUYeCKUX Cpeocme 6 Yenax Hauayyuiezo cOOmeemcmeus C60UM Mamepuansb-
HbIM U COUUANbHO-IKOHOMUYECKUM NOMPEOHOCMAM
1. romocepa;
2. rexHocdepa;
3. nurocdepa.
2. HecamugHnoe c60iicmeo MCUBOI U HeHCUBOI mamepuu, cCnoCOOHOe NPUYUHUMD Yuiepd camoil
mamepuu: 1100AM, RPUPOOHOI cCpede, MamepuaIbHbiM UEHHOCHAM

1. puck;

2. OIIACHOCTE;

3. BpEAHOCTb.
3. Kaxoit zpynnwl onacnocmeit ¢ 3a6ucumocmu 0m nPOUCX0HCOCHUA He Cyujecmayem

1. mpupoHas;

2. DKOJIOTHYECKA,

3. conuanpHasi;

4. MEXJIMYHOCTHAS.
4. K ¢uzuueckum onacnocmam OmHOCAMCA:

1. MUKpO - MaKpO OpraHU3MBI, paIuaIus;

2. ynapHas BoJIHA, OTpULIaTeIbHAs TEMIIepaTypa BO3/1yXa, )kKapa, BIaXKHOCTb;

3. BJEKTPUYECKUN TOK, IIIyM, U3JIyUCHHUS, 1aBJIICHHE.
5. Ilo éuoam nomoxog 6 Hcu3HeHHOM RPOCMPAHCHIEE ONACHOCIU Obleéalom:

1. sHEpreTHUecKune, MacCoBbie, HH(POPMAIIMOHHBIE;
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2. INYHBIE, TPYIIIOBHIE, MACCOBBIE;

3. noTeHUuaIbHbIE, pealbHble, peaTU30BaHHbIE.
6. Onacrhocmp, C6A3AHHAA C KOHKPEMHOIL YZPO30il 6030€liCMEUs HA Ye/l06eKA U KOOPOUHUPOBAHA 6
npocmpancmee u 60 pemMenu — IMO...

1. peanbHasi OMacHOCTb;

2. MOTEHIIMAJIbHAs OMAaCHOCTb;
7. Cobvimue, npoucxooaujee KpamKkopPeMeHHo u 001a0arouiee 6biCOKUM YPOBHEM HE2AMUEHO20
6030elicmeus Ha 1100eil, npupoOHble PecypCbl U MAmepuaibHvle pecypcovl HA3bl8Aemcs. . .

1. ymep0;

2. 4pe3BbIYAaHHOE MTPOUCIIECTBUE;

3. IPOUCIIECTBHE.
8. Puck:
1. XOJIMYECTBCHHAS OLICHKA OIIACHOCTH;
2. pe3ynpTaT peanu3aliyi OnacHONW MPOU3BOACTBEHHON AESITEIbHOCTH;
3. KaueCTBEHHAas OI[CHKA BO3MOKHOW OMAacHOCTH.
9. I1o0 cosoKynnocmuio meponpusamuil, HanPAae1eHHbIX HA CHUNCEHUE YPOBHA MEXHOI02UYECKO20
PUCKA, YMeHbUIeHUEe NOMEHUUATbHBIX MAMEPUATILHBIX NOMeEPL U OPY2UX HE2AMUGHBIX NOC1e0-
cmeuil agapuii NOHUMAEmcA. ..

1. aHanu3 pucka;

2. ynpaBlieHUE PUCKOM;

3. 3ammmra pucka.
10. 3asucumocmo eepoamnocmu HexdcenamenabHbvlX cOObIMUIL, C6A3AHHBIX C NOPAIICEHUEM Onpede-
JIEHHBIX ZPYNN 1100¢€il, N006eP2alouiUxXcs 6030€liCEUAM ONPEOEIeHHO20 6U0A NPU Pearu3ayuu co-
0meemcmeyuiux OnacHoCmeil, On YUCa1eHHOCIU IMUX 2PYIN ONPedeIAemcsa Kak. ..

1. couManbHBINA PUCK;

2. UHIUBUIYJIbHBIA PUCK;

3. KOJUIEKTUBHBIN PUCK.

Monayas II Pacyer U NpoeKTHPOBAHHE CUCTEM 0€30MIACHOCTH
3aoaua 1
PaccuuTaTh TIpemoXpaHUTEIBHBIA KJAaH COCyAa, pabOoTaromiero Mo W30BITOYHBEIM JaBICHHEM Iapa

P= SK_22(8 -10° ITa) ¢ Temneparypoii t = 280°C 1 MakCHMaJIbHBIM MAacCOBBIM Pacxo/oM napa B cocyae G, = 12
cm

T/4.
(PacuéT cBOAMTCS K ONPEACICHHUIO JUaMeTpa MUHMMAJILHOIO IPOXOIHOTO CEUYCHHUS B Cejie KianaHa d.
Y BBICOTHI TIOJIhEMA KJTallaHa /i ¢ 1ejibio oOecredeHus pacxona pabouei cpenbl (mapa, rasa, )KUAKOCTH) B KOJIH-
YEeCTBE JIOCTATOYHOM JUIsl CO3JaHUS JJABJIICHUS B COCYJIC B aBApUHHOM pPEeXUMe, He TPEBhIMIAoNIeM padbodee 1aB-
Ke Ke
J (0,05 MIla) amst cocynoB ¢ TaBICHUEM JI0 3% (0,3 MlIla); na 15% mst cocy-

nenue 6osee ueMm Ha 0,5

Ke

(0,3+6 MIla) u na 10% - st cOCy10B ¢ AaBiIeHUEM BbilIe 60 —
cm

J10B C iaBieHnem 3+60 —; (6 MITa).)

cM
Pemrenue: ITpomyckHas COCOOHOCTh TPEIOXPAHUTEIBHOTO KiamaHa ompenensercs mo dopmyne [22,
c.395]
P+1)-10°
Gv=B1'Bz'a'Fc L_ (1)
P c
rae By = 0,4 — ko3 duirenT, yuuThiBaroIuii CBOUCTBO neperperoro napa [22, ¢.395]; B, = 0,7 - ko3 dunuenT,
YUUTBIBAIOIIUI Mepenaj JaBlieHus B Kiamnane; o — kKo3(hGUIMEeHT pacxo/a Juis napa u rasa; F. - mionians B Mu-

HAMAJLHOM TIPOXOTHOM CEUEHWH CeiJia KIlalaHa, M>; P - W30GBITOYHOE IaBJICHHE mapa B coCyne, k¢ ;
2
CM

p= 3,2K—23 - IIOTHOCTS Tapa npu P = 0,8 MITa u t =280°C [11, ¢.250].
M

Bripazum miomans cedenus Fe u3 popmynst (1):
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G e (2)

F. = : -
BB, a \/<P+l>lo
P
G 12000 o -
rie g =—2n, G, =————=104 — - 00bEMHBII1 pacxos napa B cocy/e.
) 3600-3,2 c
[ToncraBuM H3BECTHBIE BEMUYHUHEI B (hopmyity (2):
F = 1,04 " 16;’0:30 - 0,0116M2 umu Fe=11600 mm” .
0,4-0,7-0,6 @+D-10° ? ’
3,2
Omnpenenum nuaMeTp ceajia KiiamnaHa u3 GopMyIIbl:
2 4-11600
F:@, d = |——=1204 wmm.
c 4 T
Haiiném BeicoTy moanséma kiianaHa h U3 COOTHOIIEHHUS, IPUHUMAEMOT0 B pacuérax

h=005-d_,
h=0,05-120,4 =6MM .

[IpyHMMaeM K ycTaHOBKE Ha COCy/I€ CTaHAAPTHBIA MPEeIOXPAHUTENbHBIN Kianan 875 — 125 -0 ¢ ycnos-

HbIM fuameTpoM dy= 125 mm [13, c. 155]. YBenn4yenue quamerpa Ha , _ 1?261‘(:0 5% —100% = 389 NPUBEICT K CHH-

JKEHHIO JIABJICHHS B COCY/IC B CIIyYae €ro MOBBIMICHNUS B aBAPUITHOM PEXKHIME.
3aoaua 2
2. Onpenenuts quaMeTp d ¥ TOJMIMHY NPEIOXPAaHUTENLHOM MeMOpPaHbl O JUIs 3allUThI OT B3phIBA CO-
CyJia ¢ IPUPOIHBIM Ta30M o] pabounM naBieHneM Pp,=0,6 Mlla u Temmeparype ¢ = 20 °C
HUcxonnepie JaHHBIC:

. Ke
BHYTPCHHHUI AuameTp cocyna d =2 M; BbIcOTa cocyaa [ = 5 M; IUIOTHOCTH npupoaHoro p = 0,8— npu
M

amm

P=1,,, ut=20°C;npenen npouHocTu MaTepuana cocyaa Ha u3ru6 Cr. 10 o Mlla npu 1 = 20 °C.

Pemenue:

1. OmnpenenuM pa3pbIBHOE YCWIIME MEMOpaHBI, MpeBBIIaoIIee padouee IaBlieHHE B cOCyle Ha
15%,

P, =P, ;+0]5P,, P, =0,6+0,09 =0,69 MIla.
2. OnpeaenuM MakCUMaJIbHOE TaBJICHHUE B3PhIBa
P.=P,+005P, P, =0,69+0,034 =0,724 MIla.

3. Haiiném o0béM cOpachiBaeMoOro rasza depes NpeJOoXpaHUTENbHYI0 MEMOpaHy B arMocdepy o

hopmyme

P_—-P 3
V:M,M,

r

e V- 06bEM cocyna, onpesienum 1o popmyie V. = F. -1 v,
2
F=" F =08-d"=08-2"=32\ tora V. =3,2-5=16 n’,
c 4
P .. —P,6 =0,724 — 0,69 = 0,034 MIIa.

[poxayxTe! B3pbIBa ynanstorcs B atMocdepy Py = Panu= 1 amm. = 0,1 MIla.
ITonyyaem

V. =16-0,34 =5,44 w’

4. OmnpenenuM CKOPOCTh UCTEUEHUS TPOAYKTOB B3PbIBA Uepe3 NPEAOXPAHUTEIbHYI0 MEMOpaHy 110

hopmymne
cp [AP m/c,
Yl

riae @ = 1 - Ko3pPUIMEHT pacxoia B KPYTJIOM CEUCHHH MeMOpPaHbI
:AP =P_  =0,034 MIla = 34000 /la— nepenan naBjicHUs B MeMOpaHe.

max

K2
IImoTHOCTS Ta3a B cocyne 1o B3pbiBa npu AasieHun 0,6 Mna = 6 — cocrasisiia

M
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Torma
34000
48 .3
5. PaccuuTsiBaeM mronians ceUeHUS MPeI0XpaHUTEIIEHON MeMOpaHbI 1o hopMyIie
\%
2
Crf , M7,
rae T —BpeMs, 32 KOTOPOE JIaBJICHHE B3PhIBA JOCTUTHET MAKCUMAJILHOTO 3HAYCHHS, IPUHUMAEM paBHBIM | c,
Toraa

-84  Mc.

F =

F=2%_ 0,065
84-1
6. OnpenenuM auaMeTp Hpe)J;oxpaHMTenLHoﬁ MeMOpaHBbI
0065 _ ) 584, M
8 0,8
7. Paccuntaem TOMMMHY TIOCKONH MEMOpPaHBI, BRITOTHEHHON 13 cTtainu Mapku Ct. 10, mo dhopmyie

KP,
5_ L 50284 [0,69 _ 0.0064M,
o 340

rae K = 1 — koo punmeHT npoyHOCTH KPeTIeHuS (HpI/IHI/IMaeM). TonmuHy MI0CKOH MEMOpaHbI MPUHIMAEM
paBHOIi O = 6,5MM. B cooTBeTcTBUY cO cTaHAapTOM (DJIAHIIEBBIX COCTUHEHHI JUAMETP IIOCKOH MeMOpPaHBbI

npuauMaeM d = 300 MM.

3aoaua 3

Ha cTpouTenpHO# momaaKke MOHTaXHHUK, BBIIONHSAS 3aJaHUE 110 YCTAaHOBKE OallleHHOro KpaHa BONM3U
nuaui anekrponepenaun (JIDII), kocHyIcS pyKol Kproka U OBLI CMEPTENIHHO MOPAKEH AIEKTPHIESCKAM TOKOM.
PaboTa Benach B AOXKUIMBYIO BETpeHYyIo moroay 0e3 odopmieHus Hapsijaa - gomycka. Kpan Obin 3a3eMiiéH u
cTosu1 0e3 3IeKTpHYecKOi poBoAKH. B 310 Bpems Ha psitom pacnionoxenHol omope JISIT — 35 kB ot BeTpoBoit
Harpy3KH U IUIOXOTO COCTOSIHUSI M30JISILIMOHHON MOJBECKH MTPOM30LLIO 3aMbIKaHne (a3HOTO MPOBOJHUKA HA Me-
TaJUIMYECKYIO OIOpY.
o it |

) L:

Pucynok — I[TopaxkeHre JIeKTPUYIECKUM TOKOM paboyero nmpu MOHTaKe OallleHHOTO KpaHa

Hcxonnple maHHBIE: TOK, CTEKAIONIMA B 3eMJII0 MPH 3aMbIKaHWU ()a3HOTO MPOBOJHUKA HA METalIHde-
ckyto oropy I3=27,6A; TiryOnHa 3aJ0’KEHUS OMOPHI B 3eMJII0 [=2M; yAeIbHOE COMpOTHBICHHE 3emin p=210
OM™ M; paccTosiHUE OT ONOPHI 10 pabouero x;=4M; paccTOsIHAE OT OIMOPBI A0 3a3eMJICHHs KpaHa X>=12M; co-
MIpOTUBIIEHNE Tena yenoBeka R,=800 Om.

TpeOyercsi: onpenenuTs HanpsbkeHne MpUKocHoBeHU Uy, B; ompenenuTs TOK, MpoImeAnni yepe3 de-
joseka I, MA.

Pewmenue:

1. Hanpsbxenune npukocHoBeHus onpeaenum 1o Gopmyne U,,= ¢@xi- @k, B, TIE (1 — MOTEHIIUAN HA
pPacCTOSIHUM X| OT OTOPHI, Px = Px2 - IOTCHIIMAT HA KPIOKE (O« PABEH IMOTEHIMATY Ha 3a3eMIIUTeNIe KpaHa Ha pac-
CTOSTHHH X2=12M.

Haxoaum BenuuuHbI U 10 hopMysiam:

27,6 -210
$x1=53113 21(\/42+22+2)

—461,5 0,48 = 2228;
27,6 - 210 s
=531% 531470 n(v12Z +22 +1)

12 = 461,5 -0,16 = 76B:

Torna U,p=222-76=146B.
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2. TOK, HpOXOZ[HH_II/Iﬁ 4yepe3 4YCJIOBCKa, e Roc — CONMPOTHUBJICHUEC OCHOBAHUA, HA KOTOPOM CTOAJI
MOHTAQ>XHUK, IPUHUMACM PAaBHBIM HYJIIO B BUAY HO)KHHHBOﬁ IIoroaknl, Roci=0.

146
Iy = 800~ 0,1824,

I,=182MA>100MA.

[IprunHaAME HECYACTHOTO CIIy4asi CO CMEPTEIHHBIM HCXOJIOM SBHITUCH CIEAYIONIHE 00CTOSTEIhCTBA:

* MOHTaX OameHHOro KpaHa MPOBOJIMIICS B JOXKIIUBYIO, BETPEHYIO IMTOTOAY 0e3 IPUMEHEHHS 3aIluTHBIX
Mep npH pabote Ha paccTosHuu MeHee 30 M oT npoBoaHukoB JIDII — 35 kB [5, 1.9.5.1];

* HEYJIOBJICTBOPUTEIIEHOE COCTOSHHE OIOP U M30JATOPOB (Da3HBIX MPOBOJHUKOB HA JAHHOM Y4YacTKe
JIDII- 35.

3aoaua 4

[IbITasgcs uCpaBUTh BO3AYIIHBIM BBOJ 3JIEKTPUUECKON JTUHUU B JKUIJIOH JOM, YEJIOBEK, CTOS HAa METaJl-
JMYECKOM O04Ke, KOCHYJICSA PyKOH (ha3HOTO MPOBOJHUKA, UAYIIETO OT TPEX(Pa3HOW YETHIPEXIPOBOTHON IIICK-
TPOCETH C 3a3eMJIEHHOM HEWTPaJbio, W OBLI CMEPTENbHO MOPAKEH TOKOM. B MOMEHT MPUKOCHOBEHUS APYTOH
YEJIOBEK, CTOSI Ha 3emiie, Ha paccTosHuu 0,5M 0T OOUYKM Kacajcs e€ M TakXKe MOJBEPrcs NCHCTBUIO dJICKTpUYe-
CKOT'O TOKa.
Ucxonnpie nanusie: HanpsokeHne Gasnoe Uy=220B; conpoTtuBnenue 3a3eMminénHoi HelTpamn ro=4 Om; dunamerp

MeTtaumdeckoit 6ouku D=0,5M; yaensHOe conpotuBienne rpynra £ =400 OM™ M; COIPOTHBIICHHE Tela YeII0OBe-
ka Rp=1000 Om.

—)l”

[— _9 —_— —_—

PucyHok — JlelicTBHE 2JIEKTPUUECKOTO TOKA Ha JIFOJIEH IIPU MOIBITKE UCIPAaBUTh BO3AYLIHBINA BBOJ B )KHJIOH 10M
1 z

OnpenenuTs: TOKA I x H I & , IPOILIEAIINE COOTBETCTBEHHO Y€pe3 MIEPBOr0 U BTOPOro yesnoBeka. ConpoTUBICHHE

00yBH MOCTpaaBmuX Ros MPHHATH PaBHBIM HYIIO.

Pemienue:

1. OnpenienuM TOK, MPOLIC/IINI Yepe3 uesIoBeKa, CTOSBINETO Ha METAITHIECKOI OoUKe:
Ry6 — conpoTuBieHne Mmeraummaeckoi 6ouku. OnpeaenuM ero mo gopmyne[1,c. 207]

220 _ _
Iy = 1000 ¥ 300 73 0,156 A, unu I, = 156MA > 100MA.

2. Onpeaenum:

* TOK, TIPOMIEANINN Yepe3 YeI0BEKa, KACABIIETOC METAUTHISCKON O0UKH,
* HanpsDKEHUE TPUKOCHOBEHUS Upp= (3011012;

* moTeHnuan 3azemuutens @3=lysRyu=0,156" 400=62,4 B;

* K03 PUITMEHT TPUKOCHOBEHUS

* IOTEHI[MA OCHOBAHUS

KOS(l)(l)I/ILII/IeHT COMMPOTHUBJICHUA OCHOBAaHUSA 02, y‘-II/ITLIBaIOIJ_lI/Iﬁ COIIPOTHUBJICHUEC CTCKaHUA TOKa C HOI

2 __ 1000  _ 0,45.

% =7000 + 3-400

BTOpOTro YesnoBeka, Roc=3F — npurmmaercs B pacuérax
Torna U,p=62,4" 0,68 0,45=19,1 B.
[MoncraBuM HaiiieHHBIE BETMYMHEI B (DOPMYITY, TOTYIHM

Lo=—291 0019 umul,, = 19MA.

1000 +4
3adaua 5

Paccuurare KONMMYECTBO AMOKCHIA CEphl, BBLAEISIONErocs 3a 1 yac w3 TpyOOmpoBoAa, MMEIOLIETO
BHyTpeHHHI quamerp 100 MM 1 oburyro mpotsbkeHHOCTh 100 M koaddurentT HerepMeTnaHoCcTH. [Ipu wcmbl-
TaHUAX HA TEPMETHYHOCTH B TeueHUe 24 4. ycTaHoBieHO. UTo maBimeHue amokcuma cepsl (SO2) B 3TOM Tpy0OO-
nposose cammIock ¢ 1-10°Ta 1o 9,909-10°Ta, T,=T,=293K.

Pewenue:

1.Haxonum 3HavueHue ra3oBoil MOCTOSHHOM [Tl AUOKCHA CEPBI:

r R _ 8314 =130 x/(kr-K)
R 64

50,

r7ie Uso2 - MoJisipHast Macca SO»,Kr/KMoIb (ompezenseTcs mo Tadnuie MeHnaeneeBa); Usoz = 4 KI/KMOIIb
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R =8314 IDic/(kxmone -K)- yHEBEpcallbHas Ta30Basi IOCTOSTHHAS.
2.PaccanraeMm 06beM TpyOoIIpoBOIa:

z-D* '
4
3.ITo dhopmyIie HAXOMM KOJIUYECTBO TUOKCHUIA CEPBI, BBIICISIFOIIETOCS U3 TPYOOIpoBoa:

__ APV 9,1-10°-0,7 =7-10"kr/u
% Ry, T 24-293-130

4. KoaphunueHT HerepMeTHIHOCTH HalaeM u3 GopMyiIsl (4):
m=G- BT _7403 .13(2&
P, -V 1-10”-0,7

H
5.13 Tabnuusl | 1y1st pacCUNTHIBACMBIX yCIOBHH | _ 0.05-10 247"

‘meop.

l:ﬂ-O,lz

V= -100=0,7m°

=0,05-10"%y"!

6.U3 cpaBHeHUs 3HaYeHUS KO3 (DUIIMEHTa HETEPMETHYHOCTH, MOJyUYECHHbBIE ITyTeM pacueTa U 3HAYCHUS,
B3ATHIE U3 TAOJHIIBI, CIIEYET, YTO PACCUUTHIBAEMBIH TPYyOOIIPOBO IMEET TPEOYEMYIO TepMETUIHOCTb.
Tabmmna 1 — KoaddummeHT HerepMeTHIHOCTH /M U1l 000PYZOBaHUS U Ta30IPOBOJIOB

Ob6opynoBanue Cpena B 000pyHoBaHIH [IpogomKUTETHHOCTD UC- Koaddrmument ne
MIBITAHHUH [TPU HadaJIbHOM TepPMETUYHOCTH,
paboyeM JaBIeHUH m, a’!

Cocynsl, nopiiHeBble KoMipeccopbl | Toxcu4Has u
U JIpyroe TEXHOJOrMYecKoe 00Opy- | MOXKapOoB3pBIBOOIACHAS
JOBaHHe, paboTaroliee IoJ JaBie-

HUEM
BHOBb YCTaHOBJICHHOE:! 24 0,10x107
MoJIBEpraroieecss MOBTOPHOMY HC-

HBITAHUIO: 24 0,50x102

TpyGonpoBoas! I TOPIOYNX, TOK-
CHYHBIX M CKIDKCHHBIX T'a30B

BnyTtpunexossie: ToxcuuHas U roproyvast: 24 0,05x1072
Ipouwre Toproye rasur: 24 0,10x1072
Mex1exoBsle: TokcudHas U roprovas: 24 0,10x102
Ipoune roproye rassl: 24 0,20x102

3aoaua 6

Omnpenenuth k03¢ dunmeHT prucka R rudenn yenoBeka Ha KOHKPETHOM HMPOHU3BOACTBE, €CIH 10 CTATUCTKE ITOTHU-
0aeT O/IMH YEJIOBEK B JECATH JIET, a CHMCOUHBIN cocTaB cocTasisieT 90 Toic. uen. (popmyna 3. 1).

KonmdectBeHHO puck R xapakTepusyeTcs 4MCIIOM CMEPTENbHBIX citydacB N B TOJl OTHECEHHOE K Cpejl-
HECTIMCOYHOMY COCTaBy PaOOTHHKOB MJIM IMPUHUMABIINX y4acTHE B JAHHOM IIpoliecce U omnpenensercs mo ¢Gop-
MyJe:

R = c. (3.1)
3aoaua 7

[TpoBepUTh OTKJIIOYAIOIIYIO CIIOCOOHOCTH 3aHYJICHHS 3JICKTPOIUTAIOUICH YCTAHOBKH MEXaHHYECKOTO
1exa, KoTopas Imojy4aeT 3JIeKTpodHepruto ot tpanchopmaropa D/Y (A/A) nanpsikenunem 10/0,4 kB, momiHO-
cteio P = 25 xB*A. paccrosiHre ot Tpancdopmaropa /10 MecTa pactojoXeHus norpedurener suepruu L = 250
M( 0,25 km). [ToTpeOuTens SHEPrUM 3alIUIIEH TUIABKUMHU BCTaBKaMu. B kauecTBe (pa3HBIX MPOBOJOB UCTIONB3Y-
eTcst Kabestb ¢ MeHBIMU XKu1ami gramerpoM d = 3,56 MM 1 cedenrem 10 am” .

HyeBoii poBO/T BBIMIOJIHEH U3 CTAJIBHON IIUHBI CEYEHHEM 5 ,.,,— 20 X4 AMM" U MPOIODKEH HA PacCTos-

aue D = 50 cm ot xabens.

1) Beluscnsem HoMMHANBHBIA TOK | 1o dopmyne (7.4)
1. = P.o/3U, = 25000/660 +37,8 A

HOM HoM

2) Onpenensem koabdunHeHT kpaTHocTH ToKa K o Tabn. 7.1. K=3

3) BeiGHpaeM HOMHMHANBHBIH TOK IUIABKOH BCTaBKH 110 TabJ1. Ne 2 € yueToM BeIpakeHH#H
(7.3) n (7.4).
I:':J'I BCT < lllOM = IIIOM‘TP‘;

B HaweMm cnyyae noaxoguT HOMHHAIBHBIA TOK MIaBKOMH BCTaBKy 1" =35A.

1n.BCT,

4) Onpenensem oxuaaeMsiii TOK KOpoTkoro 3ambikanus | > kI = 3-37',8 A=1134A

HOM
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5) OnpenenseM noaHoe cOMpOTHRICHUe TpaHcdopmaTopa Z o tabn. 7.3 Z =0,906 Om

6) Onpenensem NPOBOTHHK (MATHCTPab), 3aHYNEHHE U ero ITHHY. B HallleM ciyyae
3TO CTa/IbHas IUMHA ceueHHeM S =20x4 MM M ITHHOI L =250 m (0,25 km)

7) Brruncnsem 3HaueHUe aKmBl{oro CO]’ipUTHBJ‘[eHHSK (ba3HbIX [MPOBOJAHUKOR R no
thopmyne (7.8)

=pL /S =(0,018-250)/10 = 0,45 Om

8) BrluMciseM sHAUCHHE aKTHBHOl‘o COMPOTHBIICHHS HyJIEBOTO NpoBoiHkKa R . [lns
9TOrO [TPEABAPHTENLHO ONPEIENAEM IIOTHOCTh TOKA KOPOTKOTO 3aMbIKaHUA S Mo q:opmyne
(7.9):

d=1_/S =113,4/80=1,42 A/mm?

[To aTol MIOTHOCTH ToKa Mo Tabm. 7.5 HaxoauM 1, = 3,53 Om/kMm.

[To dopmyne (7.10) reruucnsem snayenne R =r - L =3,48-0,25=0,87 Om

9) BeluuciseM 3HaYeHHe HHIYKTHBHOTO conpomanenm ¢dasznoro nposogHuka. Tax
Kax (ha3HbIe TPOBOJHMKH CLIETTAHBI H3 ME/IH, TO HX MHIYKTHBHOE COTIPOTHBIIEHHE Masio H
HM MOXCHO MpeHebpeys. X =0

10) Beruucnaem 3Ha1{cm»rc HHAYKTHBHOTO COI‘[pOTHBJ‘ICHHﬂ HYNEBOTO MPOBOAHHKA X
AHAJIOTHYHO BBIYMCIEHHIO R

X, = 2,09 Om/km; X =x - L =2,09-025=0,520m '
11) BeluncnseM 3HayeHHe HHAYKTHBHOTO COMPOTHRIEHHS “TIeTH ha3a-Hymb"” X, mo
bopmyne (7.12)
X, =0,1256 In2D/d = 0,1256 In ({(2-50-100)/3,56) = 0,66 Om/xM
X, = L X, =0,66-0,25=0,16 Om.

12) [Tpoeepsem, BHITOHSACTCS TH HepaBeHCTBo (7.2) umu (7.3)

n?

1
(Z'r +'J(R¢ o R‘H.I‘l.) "’(ch + XILIL + Xn :
220 220 5 P00, -
[0906+J(045+088) +(0+0,53 +016)') 2204 Ju3y’+ e 03024148

=120A

JefcTBUTENBHBIA TOK KOPOTKOTO 3aMBIKaHHs DOJIbLIE OKHIAEMOTO TOKA KOPOTKOTO
saMbikanus, T.e. 1> 31 (120 A >113 A)

13) Ecnu HEH3BECTEH THII IIPEAOXPAHHTENS, To 1o Tabi. 7.2 noabupaeM MpenoXpaHHTEs
trna HITH-60 M Ha HoMHBANBHBIA TOK IaBKoH BeTaBku I =35 A,

3aoaua 8
[IponsBectn pacueT MOJHHE3AMUTHI CKIajJa TOPIOYMX MaTepUaliOB, PACIIONIOKEHHOro B T. TamOoge.
Pasmepsi ckiaza : uikHa | = 80M , mmpuHa b= 40 M, Beicota h = 8Mm. rpyHT uMeer conpoTusieHue p < 100
OmMeM ( CyIJIMHOK).
Pewenne. 1) OnpeaenseM KaTeropHio MOMHHE3aIMTEI LieXa IT0 JaHHBIM pasaena 1,
Tabn. 1 vrabn. I11
Kareropus MonHie3amuTh [, 30Ha 331U T A
2) OnpenensieM KOHCTPYKLHIO MOJTHHEOTBOJA B 3aBHCHMOCTH OT IMapaMeTpoB
3a1uUaeMoro 06beKTA.

AHanu3 TUIOB MOJHHUEOTBOAOB, MOKA3bIBACT, UTO B HAlUEM ciydae, MOAXOLHT
TPOCOBLIA MOITHHEOTBO/L.
3) OnpenensemM BbICOTY MOJIHHEIIPHEMHUKA [UTA CO3AaHHA HEOOXOINMOM 30HbI 3ALLMTHI,
OpUEHTHPOBOYHO, B MEPBOM INPHUOIHXKEHHH BBICOTY MOJIHHCIIPHEMHHMKA MOXHO
. onpeaenHTh Mo GopMysie npuBeaeHHON B NpUMeYaHHK 6 Kk Tabn. 10.2.
h, =h=(+18h)1]7
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Baganumesh = 6:r = b/2=40/2,0 = 20 M, Torga B - uupwHa 30aHKus paBHa 20 M.
h,=(20+1,86)/1.7=18m _
Tax xak srlcoTa MonHueoTBoAa ! < 150 M. TO onpeensieM MapaMeTPE! 20HBI 3ALLHTHI
no gopmynam 1.3 Taéa. 10.2.
BricoTa 3onbl sammTter i, = 0,850 = 15,30 m.
Papuyc TopueBbix 06macTei 30HEI 3aIIMTRIF_, HA YPOBHE 3EMIH
r,=1(1,35-0,0025 k) h = (1,35-0,045)-18 = 1,305-18 = 23,49 m.
[ilupuHa 30HbI 3IUUTHI HA yYacTKe MEXKAY onopaMu S = 2r = 46,98 u.
Panuyc Topuessix o6nacTeit 301kl 3aMUTL F HA BHICOTE h‘ HaJI 3eMITei
r. = (1,35-0,0025h)(h-h /0,85) = (1,35-0,045)-(18-6/0,85) = 1,305-(18-7,06) =
=1,305-10,94 = 14,27 m.
HInpHHa 30HBL 3aLIMTH HA YYacTKe MEXAY OnopaMu S Ha BRICOTe ki HaM 3emIei
S =2r =2855m . o
4) OnpepensieM HaHMEHbIIEE AOTYCTHMOE PACCTORHHE OT 3A3EMINTENA 1O APYTHX
[IO3EMHBIX KOMMYHHKAUHMIE, Heronb3ys Tabn. 10.5, 10.6 u puc. 10.6, 10.7.
S:umn = Snmm+2; Sﬂ;:ﬂll =3 M, Sal,mn = 3’5 M.

S o = 5 m. I1pH MOHTaXe MOTHHEOTBOAOB HEODXO/IHMO, YTODEI peasibHEIE PACCTOSHRA

Ry
Sp > S,mu' ' .

5) Ilposepsem Beinonuenne Hepaserctsa (10.4). /171 3T0ro HEOOXOAMMO PACCUHMTATE
PeanbHOE PACCTOAHHE MEK Y TPOCOBEIM MOJHHENPUEMHHKOM H KPBILLEH 31aHH, C YIETOM
nposeca Tpoca. Micnonesyem gaHHble, npUBEAEHHbIE B MpUMedanuu 1.5 x Tabn. 10.2.

PaccTosHue h, M 0T cTanbHOTO Tpoca ceueHueM 35-50 MM 10 TOBEPXHOCTH 36MIIH B
TOYKE ero HanGOoNBLIETO NPOBECa PABHO!

h=h, -2 (mpn a < 120 m). i = 18000-2000=16000 Mm.
Torga paccTosHHe MeXIY TPOCOM MOIHHETIPHEMHHMKA H KPbIIUEH paBHO:
S, =h- hm, rae i = 8000 mm; S| p = 16000-8000 = 8000 mm (8 M).

Takum obpasom S| b SB]W, HepBeHcTBo (10.4) BBINOTHACTCS.

6) OnpenensieM HopMy CONPOTHBIIEHUS MOTTHHE3AMMTHL, B 3ABKCHMOCTH OT KATEFOPHH
R =10 0m. (11.10.4).

7) OnpenensieM CONPOTHBIIEHHE MONHAE3AUTE R B 3aBHCHMOCTH OT BbIOPaHHOM
KOHCTPYKLMH U CONPOTHBIIEHHA TPYHTA, HCTIONB3YA daHHble Tabs. 10.4.

HaMm mogXoOHT 3a3eMIHTEND B BHIAE KOMOWHHPOBAHHOTO ABYXCTEPHKHEBOTO {ITYHKT
2) co cneayomumu napamerpaMn C = 6 M 1 L=3 M ¢ rny6HuHoif 3anoxenus { = 0,8
M, R, =9,1 Om.

8) BEIUHCTACM HMITYTIBCHOE COMPOTHBTEHHE R 1 1o hopmyne (10.1) R =R,

3HaYeHHEe UMIYIBCHOTO Ko3(duuuenta onpegendeM mo tabn. 10.7: o = 0,8,
Toraa. R, = 0,8-9,1=7,28 Om. '

9) [Iposepsem prinoiHeHue HepasercTsa (10.2) R < R ;7,28 < 10 Om.

10) BerbrpaeM KOHCTPYKLIHIO MOJTHHEOTBOAOR M0 pHc. 10.5 g tab7. 10.3. B naieMm cyuae
C YUYETOM M.4 M I1.5 NoAXOAUT MeTalllInyecKas pelueTyaTas onopa (puc. 10.5, ©) BricoToi|
h, =20wm,

B xauecTse MOnRHHENPHEMHHKA NPHHHMAEM TPOC CTANIBHON MHOMONpPOBOTOYHEIH
OIIHHKOBHI{HbIﬁ ceyeHHeM 35 MM H JAHAMETPOM MTOPAIKA 7 MM. B kaucctse TOKOOTBCJI0B
HCTONB3YEM CTAMb KPYT/IOrO CEYEHHs THAMETPOM He MeHee 6 MM,

Tpoc ’______/
g
g B
n e e PRIt s, ST
= 2
3 SN
=" N " i
= = - s
1 5 | = 80000 —
| £ Irﬂ=234t}()]|-———-
| - — [
' S ] | |
| | = = ™~ =
3 5 i, 2 !
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| t n, -f. i
: T ¥ [ |
| |

JCKHZ MOJHHEOTBO/IA © 30HOM 3AWMTHI
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30HB  JAWMTH  MOAHWEOTROZOE

Tun MoauneoTsoaa n rabapite 1o Pacuetume ypasnenna rabapuron
JARINTH Ioma A I Joua B
1. Oannounwmii crepxnenoii MonHHeoTBOA pecoToll i £ 150 m (pue. 10.1)
Bricora 30MM 3ammnT hi, wan sesneit, h = 085 h = 0924
Pazmnyc 3oMm 3amnmu r, H3 YPOBHE 3EMIH, M ™ 11!.!-0.00211}!: : = [I!r!r
Paamuye 10HM sammTa F, Ha coTe A HAA semned, ro= (1, 1-0,0024) r= 1",5-[.&-:!: 0,92)
" (h-k 10.85) ' o

2. inoinod crepanesoil MONHBEOTRON, COCTORUMA H3 ZBYX CTEPRIHEALX MOIHHEOTROIOR
OAHHAKOBOR BWCOTRA < |50 M, OTCTORWMY OnHH OT Apyroro na paccroamunl, s (puc, 10.2)
Bucota somm samure b wan sesneit » cepenmne )
MEAIY MOAHHEOTBOIAMM, M
mpu [ < k k=4 .
e = Ty
:‘:Fj::: J;;J':“ h = F:,,-H).l'a‘_*.‘i 104R)-( k) -
- npw 1> 1.5 . ho=h -0.14(11.5k)
HPHHA JOHB JAWNTW 2r, W2 YPOBHE JEMIN A
CEPLOMHE MEKIY MOTHHEOTBOLAMH, M =)k 2r = 2
Wnpnua 3omst sawnTs 27, wa sucore b, m, o el
CCPEANHE MERAY MONHHEOTBOLAMMN, M
mpi [ < b r_= X
npu > f : 2r = 2r ((h -k
npu | > 1.5k = 2:_:‘:@ S 2 =
npu [ > 1,5k - r = ?&.{M‘:h.l.f
h 1)
3. Oanwounmii Tpocosuit MoAHNCOTBOA BMcOTOM = 150 M c onopamu, oTeToRIMMN 0,103 o7
Apyrof Ha paccToAHuK &, M (prc. 10.3)
Bucota 3omer sammrw h, M h =085 b, =092k
Paanye Topueswx obnactedl 3omm JmmHTH r. ’ o

Kputepun onenkn (B 0aj1ax) Npu TECTHPOBAHUM 110 MOAYJII0 1:

- 9 6anoB BBICTaBIISIETCA 00yYaIOIIEMYCsl, €CJIM OH OTBETWJI MPAaBUIIBHO Ha 6 BOIPOCOB;
10 GanoB BhICTaBIseTCA 00YUaIOIIEMYCs, €CJIM OH OTBETUJI IPAaBUIILHO Ha 7 BOIIPOCOB;
11 6anoB BeICTaBIIEeTCA 00yYaIOIIEMYCsl, €CIM OH OTBETUII IPABUIILHO Ha 8 BOMPOCOB;
136am10B BBICTaBIISIETCS O0YUAIOIIEMYCsl, €CJIM OH OTBETHJI MPAaBUJIBHO HAa 9 BOIIPOCOB;

- 15 GanoB BeIcTaBiseTCS O0yUaIOLIEMYCs, €CJIM OH OTBETHJI IPaBHIIbHO Ha 10 BOMpOCOB.
Kpurepun onenku (B 0ajy1ax) Npu TECTHPOBAHUM 110 MOIYJIIO 2:

Kaxxnpiii 3anaua onenuBaercst 20 6anmoMm.

Moayas 111
«PacdeT u NMpoeKTUpPOBaHUE CUCTEMBI 0€30MAaCHOCTH TEXHOJOTUYECKOro Ipoiieccay (KypcoBoe
MIPOCKTUPOBAHUE).
Temamuka Kypco6020 npoekmupoeanus:
Pacuer u mpoekTHpoBaHHE CUCTEMBI OE30MTACHOCTH TEXHOJIOTHYECKOTO Tporiecca (110 3aJaHuI0).
CTpyKTypa pac4eTHO-NOSICHUTEJIbHOM 3alIUCKU:
TuTyNbHBIN JTUCT.
3agaHue.
Coneprkanue.
Beenenue.
1 Ananu3 omacHOCTEN TEXHOJIOTHYECKOTO MpoIecca
1.1 Onucanue TeXHOJIOTHYECKOTo Mpolecca
1.2 AHanu3 omacHOCTE TEXHOJIOTHYECKOro ImpoIiecca
2 Ananu3 cucteM 0€30MacHOCTH MPEIIPUSTHS
2.1 AHanu3 MeponpHUATHI IO 00ECTICUCHHIO OE30ITaCHOCTH Ha MPEIPUATHN
2.2 Ananus cpenctB odecriedeHust 0€30MacHOCTH
3. [IpoekTupoBaHKe CUCTEMBI OE€30MACHOCTH MPEATPUATHUS
3.1 IIpoexkTupoBaHue CpeCTBA 3AIIUTHI
3.2 PacyeT OCHOBHBIX MIAPAMETPOB
3aKIoucHue
CnucoK UCTONMB3YEMBIX HICTOYHUKOB
Crtpykrypa rpaguyeckoii 4acTu NpoeKTa

37



1. COOpOUHBI UepTekK CIPOSKTUPOBAHHOTO cpeAcTBa 3amuThl (1 muct popmara Al).

[Ipu 3amuTe KypcoBOTo MpoekTa (Moaynb 3) oOyuaromeMycs 3aaaercs 2 Bonpoca. Kaxapiii oT-
BeT 00y4aloMIerocsi OIIEHUBAETCS MakcuMyM 5 6anoB. 1o pe3yibprataM OTBETOB 00YYaIOLIUICS MOXKET
nory4uuTh He 6osee 10 6aos.

[Ipu oneHke 3HaHMIA, YMEHU U HABBIKOB, TPUOOPETEHHBIX 00YYAIOIIUMCS IIPU KYPCOBOM IIPO-
EKTUPOBAHUH, YUUTBIBAETCS UX CUCTEMHOCTD, ITOJIHOTA U MPABHJIBHOCTh OTBETOB Ha 3aJJaHHbIE BOIIPO-
CHI.

O1eHKa «OTIIMYHO» CTAaBUTCS, €CJIM 00YYarOIMICS JIOTHYHO U YETKO U3J1araeT CBOM MO3MUINH, a
TaKXKe IMOKa3bIBA€T YMEHUS U HABBIKU, TIOJTYUYCHHBIE UM B XOJI€ MPOBEICHHS MPOCKTUPOBAHHUHS, MTOCTIE-
JIOBaTEJIbHOCTh M3JIOKEHUS U MPABUIBHOCTbH BBIBOJIOB, M3JIOKEHHBIX B pPabOTE, aKKypaTHOCTb M IIpa-
BUJIBHOCTH O(OPMIICHUS] KypCOBOTO MPOEKTA, YMEHHUE MOATBEPAUTH 3HAHUE JIFOOOTO TEOPETUYECKOTO
MIOJIOKEHMSI WIIM IIPAKTUYECKOI'0 pacueTa, coJepkKaluxcs B paboTe; Ha paboTy JaHa MOJOXKHUTEIbHAs
peleH3us, CoOII0IeH KaJeHJapHbIi rpaK KypCOBOTO MPOESKTUPOBAHMS.

O1eHKa «XOpOIIO» CTABUTCS, €CJIM 00y4YarolUiics 3HaeT M NOHUMAET TEOPETUUECKUE MOJI0kKe-
HUS WU MIPAKTHYECKUE PacueThl, COAEpIKalnecs B padoTe, HO JOITycKaeT HeOOoIbIINe HEOCTATKU IPU
OTBETE Ha BONPOCHI, B 0(OPMIICHUH padOThI, a TAKXKE UMEETCS MOJOKUTEIbHASL PELIEH3Us, BO3MOXHO C
HEKOTOPHIMH HE3HAYUTEIHHBIMH 3aMEUaHUSIMH, KOTOPBIE JOJDKHBI OBITh YCTPAHEHBI K MOMEHTY 3alllH-
THI.

OrneHka «yIOBJIETBOPUTEIILHO» CTABUTCS, €CIM OOYYaIOIIUICS 3HA€T M NMOHMMAET OCHOBHBIC
TEOPETUYECKHE IOJIOKEHHsI paObOThl HE B IOJHON Mepe, OTBEYaeT Ha BOIPOCHl HEJAOCTATOYHO YETKO,
JIOITyCKAaeT HEKOTOPhIE OMMOKHU B MPAKTUYECKUX pacdeTax, CoAepKamuxcs B pabore, He B TIOJTHON Me-
pe yCTpaHEeHbI HEJOCTATKH, OTMEUYEHHBIE PELICH3EHTOM.

OrneHka «HEYTOBIECTBOPUTEIBHO» CTABUTCS, €CIU OOydaromMiics OOHapy)KMBAaeT HE3HAHHE
OoJbLIEH YaCTH TEMbI WM COBCEM HE OPUEHTHUPYETCs B HEH, OTBEUAeT Ha BONPOCHl OECCUCTEMHO, He-
YBEpEHHO, HENMPABUIBHO; HE COOJII0OaeT KaleHAapHBIN rpauk KypCcOBOTO MPOEKTUPOBAHUS, UMEETCS
OTpHLIATENIbHAS PELICH3MsI U HE yCTPaHEHbl HEJOCTATKU U 3aMEYaHMUs.

4. Memoouueckue mamepuanvt, onpeoensiouwiue npoueoypovl OUEeHUGCAHUS 3HAHUIL, YMEHUIL, HABbI-
K06 u (unu) onvima 0esmenibHOCmu, XapaKmepu3yrouux Imanst Gopmuposanus KoMnemeHyuil
KauecTBO paboThl 00yUarONMXCcs B pEHTHHIOBOM CUCTeMe OlleHHBaeTcs B Oatax. OreHka sB-
JSIETCSl HAKOMUTEIIBHOM 32 BECh MEPUOJ OCBOCHUS JUCIUIUIMHBI. MaKCHMaTbHO 332 BpPeMs H3Y4YCHUS
JTUCITUTIIMHBI 00yJaromuiicss MoxeT HaOpath 100 6amos.
100 6amnoB = 60 6ayIOB — pe3yabTaThl CIAYM MOJIYJICH, MOCEIIaeMOCTh 3aHATUN, aKTUBHOCTh
paboThI 00YYAIOIINXCS HA 3aHATHAX + 25 JTONMOJHUTEIBHBIX 0aJIJI0B + 15 MOOHPUTEIBHBIX 0AJIOB.
KpuTepuu o1leHKH 0T4eTa 1Mo MOAYJIIIO

Monyian KonunuectBo 6amioB KonndecTBo 0aioB, HEOOXOIUMBIX IS CIAYH MOYJIS
1 0...15 10...15
2 0...15 10...15
3 0...10 5...10

Bcero 0...40 25...40

IlocemeHne NEKIMOHHBIX M NPAKTUYECKUX 3aHATUH J1ae€T BO3MOYKHOCTh OO0ydYaromemycs
HaOpath 710 +5 0aNIoB; BHINOJIHEHHUE 3a/1aHUN NTPAKTUUYECKUX 3aHIATHM, aKTUBHOE y4acTUE Ha 3aHATUAX
— 1o +15 6asoB.

25 TONONHATEIBLHBIX OaIIOB:

caMoCTOsITeNTbHAs paboTa M y4acTHe B 3aHATHUSX, IPOBOJMMBIX B aKTHBHBIX (hopMax 00yUCHHH.

15 moompuTensHBIX OANIOB:

MOOIIPHUTEIbHBIC OaJUTBl HAYMCISIFOTCS 32 YYacTHEe B HAayYHO-HCCIIEAOBATENILCKOW padore, a
TaKXKe 32 BBIMOJIHEHUE WHANBUYaTbHBIX TBOPUECKUX 3aJaHHIM:

5 6amoB — paboTa B KPYyKKe,

5 6amioB — BRICTYIJICHHE Ha KOH(PEPEHIHX, KPYTIBIX CTOJAX,

5 6aiuioB — n3nanue crarbu o reme HUPC.

Ecnu HaOpaHHBI CyMMapHBIN pe3yibTaT paBeH 55 OayiaM U BbIIIE, TO 00yYalOMIUNACS UMEET
IIPaBO HA JOCPOYHOE MOJYyUYCHHUE OLIEHKHU 3a 3K3aMEH.
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OOyuatomuecs, HaOpaBIIue MeHee 55 0a/uloB, a Takke Te, KTO HE YIOBJIETBOPEH CyMMOM
HaOpaHHBIX OAJIJIOB M, COOTBETCTBYIOIICH MM aKaJIeMHYECKOW OIIEHKOM, CIAI0T AK3aMEH Ha OOIIMX
ocHoBaHusX. [Ipu 3TOM HaOpaHHbBIE OAIITBI AHHYJIUPYIOTCS.

Tabnuia nepecuera B TpaIUIIMOHHBIC OIIEHKU
BanpHas onenka 0...54 55...69 70...84 85...100

AKa}IeMI/I‘leCKaH OLICHKAa HCYIOBIJI. YAOBII. Xopouo OTJIMYHO
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Juct perucrpanuu H3MeHEeHHH rojga

Homep Texcr u3MeHeHust IIpuka3, npoToKoJ 3aceaHus
H3MeHeHMSI YueHoro copera YHUBepcUTeTa
Ne Jara
1. BHeceHs n3MEHEHUS U TOTIOTHEHUS B 13 27.08.2020

CTPYKTYpHBIE KOMITOHEHTHI pabouei IporpaMMbl B
COOTBETCTBUHU C €KETOAHBIM O6HOBHGHI/IGM B 4aCTH
OCHOBHOM U JOMOJTHUTEIILHON JIMTEPATYPHI,
JIMIIEH3UOHHOTO TIPOTPAMMHOTO 00eCTIedeHus,
COBpPEMEHHBIX TPOQeCcCHOHANBHBIX 0a3 JaHHBIX (B
TOM YHCIIe MEXYHAPOHBIX pedepaTUBHBIX 0a3
JAHHBIX HAYYHBIX U3JaHUI) 1 HHPOPMALTMOHHBIX
CIIPaBOYHBIX CHCTEM

2. BHeceHbl n13MEHEHHS U JONOJIHEHHS B 1 24.09.2020
CTPYKTYpHBIE KOMIIOHEHTHI paboueii
MPOrpaMMBbl B YaCTH MPAKTHYECKON
noaroroBku odyyaromuxcs (I[Ipuxas
Muno6puayku Poccun N 885,
Munnpocsemmenust Poccun N 390 or
05.08.2020 "O npakTH4Y€eCKO MOATOTOBKE
obyuarommxcs" (Bmecrte ¢ "[lonoxxenneM o
MPAKTUYCCKOM MOArOTOBKE 00yJaronmxcs')
(3apeructpupoBano B Muntocte Poccuun
11.09.2020 N 59778), OO0 «32neKkTpoHHOE
n3narenscTBo FOpaiit» [JoroBop Ne 20 Ha
OKa3aHUe YCIYT M0 IPeJOCTaBIECHHUIO 10CTYTIa
Kk ObC m3patensctBa «kOpaitt» ot 20.05.2020

3. BHeceHbI U3MEHEHUS U JIOIIOJIHEHUS B 6 25.02.2021
CTPYKTYPHBIE KOMIIOHEHTBI Paboueii IIporpaMMBbl B
YaCTH JIMIIEH3HOHHOTO TIPOrPAMMHOTO
obecrieueHust




