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BBenenue

Pabouas mporpamma 1o JUCHUTUITMHE «ABTOMATH3aIlUs M HAJACKHOCTh CPEJICTB 3aIIUTHD» pa3-
paboTaHa AJ1 MarucTpaHtoB, oOydaromuxcs mo HampasieHuto 20.04.01 «Texnocdepnas OGeszomac-
HOCTb» HampaslieHHOCTH be3onacHocTh B TeXHOChEpE.

Pabouas mporpamma paspaboTaHa mo MOJAyJbHOMY NpuHIUMIY. PaGouas nmporpamma oTpaxaer
BCE BHJIbI yUEOHBIX 3aHATHN M (JOPMBI CAMOCTOSATEIBHOW PabOTHI, a Takke (HOPMBI KOHTPOJIBHBIX Me-
ponpustuil. B paGoueil mporpaMMe 1aH CIMCOK OCHOBHOM M BCIIOMOTAaTEIbHOM JUTEPATYPHhl, YKa3aHbI
METOJINYECKUE MOCOOUs U pa3padOTKH.

Pabouas mporpamma no JUCHUIUIMHE «ABTOMATU3aLUS U HAJEKHOCTh CPEJICTB 3aIUTBD» pa3-
paboTaHa Ha OCHOBAHUU CJIEIYIOIINUX JTOKYMEHTOB:

denepanbHblii TOCYJapCTBEHHBIN 00pa30BaTeNbHbIM CTaHIAPT BBICHIETO0 OOPa30BaHUs 10
HamnpasieHuto moarotoBku 20.04.01 «TexnochepHas 6€30mMacHOCTHY.

VY4eOHblil M1aH.

1 IlepedyeHnp NIaHMPYeMbBIX pPe3y/abTATOB O0y4eHHs] 0 NUCHHUILVINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/IbHOI NMporpaMMbl (KOMIeTeHIMH 00y4a-
wuerocs, popmupyemMbie B pe3yJibTaTe 0CBOCHUS JUCHUINIMHBI)

B pesynbrare 00yueHus AUCUMILIUHBI « ABTOMATH3ALM U HAJEKHOCTh CPEJICTB 3allUThI» 00Y-
Yaoluiicss npuoOpeTaeT TEOpeTUUYECKHe 3HAHMA M MPAKTUYECKHE HAaBBIKU INPOBEJICHMS aHaIu3a U
UACHTU(PUKAUN TPOU3BOCTBEHHBIX ONACHOCTEW U BPEJHOCTEH, OLIEHKH PUCKA MX pealln3allid, BbI-
60pa METOZIOB U CPE/CTBA 3AIIUTHI OT HUX, OLIEHKU HAJICKHOCTU CPEACTB 3aIMTHI, & TAKKE HABBIKU
BBINIOJTHEHUS] UHKEHEPHBIX PAcueToB U O(POPMIIEHUS KOHCTPYKTOPCKOM JTOKYMEHTAllUU Ha CpeACTBa
3aLUTHI.

[Ipouecc n3ydeHus ITUCHUILUIMHBI « ABTOMATH3alUsl U HAJAEKHOCTb CPEJACTB 3allUTHD» HaIpaB-
JIeH Ha (opMUpOBaHHUE y 00YYAIOLIMXCS CIEAYIOMINX MPO(HECCHOHAIBHBIX KOMIETSHIUI:

- CLIOCOOHOCTBIO CO3/JaBaTh MOJIETIN HOBBIX CUCTEM 3alUTHI YesioBeka U cpeapl ooutanus (I1K-
9);

- CIOCOOHOCTBIO MJIEHTU(UIIMPOBATH MPOIIECCHl U pa3padbaThiBaTh UX pabodne MOJEeNH, UHTep-
IIPETUPOBATh MaTEMATUUYECKHE MOJIETIN B HEMAaTEMATHUECKOE COAEPKAHUE, ONPEIENIATh AOMYIIEHUS 1
IPaHUIbl IPUMEHUMOCTH MOJIETN, MAaTEMAaTUYECKH OMMCHIBATh IKCIEPUMEHTaIbHbIE JaHHbIE U OIpe-
JeNATh UX (PU3UUECKYIO CYLTHOCTb, JIeNaTh KAYeCTBEHHBIE BHIBOJIBI U3 KOJIMYECTBEHHBIX JaHHBIX, OCY-
LIECTBJIATH MAalIMHHOE MOJIeIMpoBaHue nu3ydaembix npoueccon (I1IK-11);

- CIIOCOOHOCTBIO MPUMEHSITh METOJIbl aHAJIM3a M OLEHKU HaJEKHOCTH M TEXHOI'€HHOTO pUCKa
(ITK-13).

B pesynbraTe 0CBOCHUS TUCLUIIIMHBI 00Yy4atoLUiics JOIKEeH:

3unamo:

— o0mue TpeOoBaHUs K CUCTEMAaM 3alllUThl YEeJIOBEKA U Cpelibl OOMTaHUs, YUUThIBAEMbIE B XO/1€
BBINOJIHEHNS HHKEHEPHO-TEXHUUECKHUX pa3padOoTOK;

— o01Me MPUHLMIBI CO3/IaHMsI CUCTEM 3allUThI YeJIOBeKa U Cpeibl OOMTaHUS;

— CYILECTBYIOIIME METO/bI CO3/IaHUSI CUCTEM 3aILLUTHI YEIOBEKa U Cpelibl OOUTaHUS U UX MOJIEe-
;

— TEOPETUYECKUE U HAYYHO-TEXHUUECKHE OCHOBBI TEXHOC(PEPHOI 0€30M1aCHOCTH;

— MPUHLIUIIBIL, METO/IBI U CPECTBA 00ecrieueHHs Oe30MacCHOCTH TeXHOC(EPHI;

— OCHOBBI M METOJbl MOJICIUPOBAaHUSI TEXHUUECKUX CUCTEM OOecreueHus: TeXxHochepHou Oe3-
OIIACHOCTH;

— OCHOBHBIE MTOHATHUS HAJIEKHOCTH CHCTEM oOecrieueHHst 6€30IacHOCTH U TEXHOTEHHOTO PHCKa,
IIPUYMHBI OTKA30B B CUCTEMAX;

— METOJBI aHAJIN3a U pacyeTa MapaMeTpoB HaCKHOCTH;

— NPUHLUIBI 00ecrieueH s HaJIe)KHOCTH CIIOXKHBIX TEXHUYECKHX CUCTEM obecrieueHus oe3omnac-
HOCTH;

— MeTo/ibl 00paboTKH MH(pOPMALMK O HAJAEKHOCTH CUCTEM oOecreueHHs 0e30MacHOCTH U TeX-
HOT€HHOT'O pUCKa.



Ymemn:

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

— ¢opMUpPOBATH AAHHBIE, HEOOXOAUMBIE JIJIsl pa3paOOTKU HOBBIX CHCTEM 3aIUTHI;

— BBITIOJTHSTHh WH)KCHEPHBIE PACUEThl CHCTEM 00eCIieueHus1 0€30IaCHOCTH U 3allUTHI YeJIOBEKa U
Cpelbl OOUTaHUS;

— HACHTU(UITUPOBATH OIACHBIC TIPOIIECCHI, X PUYHHBI, BPEMs U TIOCIICACTBUS;

— yCTaHaBIMBATh KOJWYECTBECHHBIC, BPEMCHHEIEC, IPOCTPAHCTBECHHBIC U UHBIC XapaKTEPUCTUKH
MPOIIECCOB, MPEMATCTBYIONMX HOPMATHbHOMY (DYHKIIHOHHPOBAHUIO PA3JIMYHBIX CHCTEM;

— MHTEPIPETUPOBATh MATEMATHUECKHE MOJICIH, OMHCHIBAIOIIUE MPOIECCHl, B HEMaTeMaTH4e-
CKO€ COJIEp)KAHHE;

— OTPEAeTSAThH MOKa3aTeNIM HAJIKHOCTH U TEXHOTEHHOTO PUCKA;

— MPOEKTUPOBAThH HAJIS)KHOCTh CO3/IaBAEMbBIX TEXHUYECKUX CUCTEM oOecTieueHus Oe30MacHOCTH;

— 00pabaThIBaTh CTaTUCTUYECKHE JAHHBIC O HAJCKHOCTH CHCTEM oOecredeHus 0e30MacHOCTU
Pa3IMYHOMN CIIOKHOCTH U TEXHOTCHHOTO PUCKA.

Bnaoemp:

— HaBBIKAMU NPOCKTHPOBAHUS U Pa3pabOTKU MO TEXHHUECKUX CUCTEM U CPEICTB 3allUThI
YeJI0BEKa U OKPYKAFOIIEH CPEeIbI;

— WH)KCHEPHBIMU METOJMKAMHU TPOCKTHPOBAHUS U pa3pabOTKH MOJEJCH Pa3IMYHBIX CHUCTEM
3aIUTHI;

— HaBBIKAMH pacyeTa CUCTEM M CPEIICTB 3aIlUThI YEIOBEKa M CPelbl OOUTAHHUS;

— HaBBIKAMH pa3pabOTKu pabodnX MOIeNIel IPOIECCOB;

— METOJIMKaMH pa3pabOTKU pabOYMX MOJEIIEH HCCIIeyeMBIX MPOIECCOB;

— criocobaMu OTpeseNIeHs JOMYIICHUs U TPAaHUIBI MPUMEHIUMOCTH pabounX MOJeNel uccie-
JYEMBIX MPOIECCOB;

— HaBBIKAMH MATEMAaTUYECKOTO OMUCAHUS IKCIICPUMEHTAIBHBIX TAHHBIX U ONPeAeTeHUs X (Hu-
3MYECKOU CYIIHOCTH;

— METOJIaMU TIPOBEJICHUS aHAIN3a U OI[EHKU HAJC)KHOCTH M PUCKA OTIACHBIX MPON3BOACTBCHHBIX
00BEKTOB;

— UCCIIeJIOBATeTLCKUMHY HaBBIKAMU aHAIN3a U OLIEHKH HAJC)KHOCTH U TEXHOTEHHOTO PUCKA;

— METOJIaMU pa3pabOTKH U M3TOTOBJICHHUS HAJIS)KHBIX CHCTEM OOecIieueHus] 0€301MacHOCTH.

2 MecTo TMCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JuctunianHa « ABTOMATU3AIMS U HAJEKHOCTh CPEJICTB 3AIIUTHI»OTHOCUTCS K JTUCHUIIIIUNHAM T10
BBIOOpY bioka 1 ydyeOHOro rrana mo HampasiaeHuto nmoarotoBku 20.04.01 «Texnochepnas Ge3omac-
HOCTBY. JIJI M3ydeHHs TUCHIUTUTMHBI «ABTOMATU3AllMs U HAJEKHOCTh CPEJCTB 3alIUTHD HEOOXOINM
psAn TpeOOBaHUM K BXOJIHBIM 3HAHUSM, YMEHUSM M TOTOBHOCTH oOyd4aromuxcsi. bazoBeiMu aiisa uzyde-
HUS JUCUUIUIUHBI « ABTOMAaTHU3aIUsl U HAJIEKHOCTh CPEJICTB 3allUTHI»SIBISIOTCS KYpChl: «YTIpaBlIeHHUE
pUCKaMU, CHCTEMHBIN aHAIIN3 U MOJICITUPOBAHUE.



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) 1 HA CAMOCTOSITE/ILHYI0 Pa60Ty 00y4aromuxcs

Tabmuma 1 - O0uias Tpy10€MKOCTh JUCITUTIIMHBI COCTABIISIET 4 3a4ETHBIX €IMHAIIBI

Buabl yueOHoii Harpy3ku Bcero yacos Cemectp 111

O0beM JMHUCIMIUIMHBI BBIICTICHHBIM Ha KOHTAKTHYIO pa-
00Ty oOy4aromuxcs ¢ mpemnojiaBarenieM (Bcero) 36 36

B Tom umcne
Jlexmun 10 10

U3 HUX:
aKTHBHBIE (POPMBI O0yUEHHUS 2 2
[Ipakrrueckue 3austus (I13) 26 26

13 HHX:

4 4
aKTUBHBIE (POPMBI O0yUEHHSI
CamocrosTenpHas paboTa, B TOM YHCIIC 72 72
KypCOBO€ IIPOCKTUPOBAHUEC 36 36
Kontposnb 36 36
Bun IIPOMEKYTOYHOH aTTeCTALINU 9K3aM€EH, Kypco- 9K3aMeH, KypCcOBOH
BOM IIPOEKT MIPOEKT

OO01mas TpyI0eMKOCTb: Yac/3a4.e/I. 144/4 144/4




4 CopaepxaHue JMCHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBe/ICHHOI0 HA HUX KOJMYeCTBA aKa/JleMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

4.1 Conepxxanue MoayJieil M pa3/ieioB QM CHUILTHHBI
Tabmuma 2 — ConeprkaHue MOJIyJIeH B pa3iesoB AUCITUILUIMHBI

Cemectp III (kormuyecTBO Moay.Jiei 3)

MO}IyJ’lI) I «Oﬁmue MOHATHSA 00 ABTOMAaTU3AllUM MPOU3BOACTBEHHBIX MMPOUECCOB U HAACKHOCTH

TEXHUYECCKUX CUCTEM»

Heab: n3yueHne oOmMUX MOHATHUN 00 aBTOMATH3aIllMK MPOU3BOJCTBEHHBIX MPOIECCOB U HANEKHOCTH
TexHuyeckux cucrteM. @opmupyemsie komnereHuu 11K-9, T1K-11, I1K-13

HaumenoBanue pa3aeia

Conep:xanue pa3neja

No .
n/n IlI/ICIII/Il'lJII/IHIiI, BXO/IIIEn KonTakTHas padora CP
B JAHHBIH MO1YJb
OO6ume nousaTus 06 aBToMa- | CpeacTBa KOJUIEKTMBHOM 3allUThI
TU3allMM TPOU3BOJACTBEHHBIX | paboTalONMX  OT  BO3ACHUCTBUSA
IIpOLECCOB. Buapl aBTOMAaTH- | MEXaHUUYECKUX (baxTOpoB.
3aumu.  Yactuynas — kom- | Knmaccuduxanms.
IUIEKCHasl M ToJHas aBToMa- | [IpenoxpaHuTenbHble yCTpOMCTBA.
OO6mue noHaTus o0 aBTo- | TM3alMsl  TEXHOJIOTMYECKUX | YCTpoicTBa aBTOMAaTUYECKOTO
MaTU3alnu IPOU3BOJ- nporeccoB. Knaccudukanus | KOHTpoIis U CUTHAJIN3aLUH.
1 CTBEHHBIX IPOILIECCOB U | CUCTEM aBToMartuyeckoro | Topmo3Hbie YCTpOMCTBa.
Ha/IeKHOCTH TEXHUYECKUX | ynpapieHus. OO0bekThl aBTO- | Kilaccudukanus cpeacTs 3amuThl.
CUCTEM matuzauuu. Cxembl cucreM | Boigaua CpEJIICTB 3aIUTHI,
aBTOMaTH3alMU. BbIOOp 3iie- | pa3MepHO-pPOCTOBOYHBIE
MEHTOB CHCTEM aBTOMAaTH3a- | HIKaJbl, MOPsA0K noaronku C3.
uu  ABTOMAaTU3MPOBaHHbBIE
CpelCcTBa 3allUThl OT MeXa-
HUYECKUX (haKTOpOB
OO61mas xapakTepucTHKa HagexxHocTh  CpelncTB  3alllUTHI,
yCIOBHUIA pabOTHI HCIIOJIb3YEMBIX B
ABTOMATUYECKUX CUCTEM. AIIeKTpoycTaHOBKax.  McmblTanus
HaiesxHocTs MeTo1bI TOBBILLIEHUS CPEIICTB 3alllUThl MCIOJIb3yEMBIX B
HaJIe)KHOCTH anekTpoyctaHoBkax. Odopmienue
2 TEXHUYECKUX CUCTEM

aBTOMATHYECKHUX CUCTEM.
IToBbIIIEHNE HAIEKHOCTHU
IIPU IIPOEKTUPOBAHUU.
IToBbIIIEHME HAIEKHOCTHU
TIPH SKCIUTyaTaluu

PE3YJIbTAaTOB MHCIIBITAHUA CPCACTB
3alIMUThI HCIIOJIB3YEMBIX B
9JICKTPOYCTAaHOBKAX

Monayasb Il «ABTOMAaTH3ALMS M HAAEKHOCTH CPEACTB 3allIUTHD)
[enp: M3yynTh aBTOMATU3AIMIO U HAJEKHOCTh CpeAcTB 3amuThl. Dopmupyemsie komnerennuu [1K-9,
IIK-11, IIK-13

ABTOMaTH3aIUS U HAIEXK-
HOCTb CPEJICTB 3aIIUThI

OO0mue npuHIUOBl TPOEKTHU-
aBTOMAaTHU3UPOBAH-

poBaHUA
HBIX CUCTEM BCHTUIIAIIUH.

CneunanpHble BEHTHJIMPYEMBbIE
kaOunbl. HopmaTuBHBIE 3Haue-
HHA MMapaMETPOB MUKPOKJIMMATA
U TpeOOBaHMS K COCTaBY BO3NY-
xa paboueii 30HbI. Pacuer u npo-
eKTHPOBAaHHE CHCTEM AaBTOMAaTH-
3UPOBAHHOT'O KOHIUIINOHUPOBA-
HHS BO3/IyXa.




Onpenenenue napaMmeTpoB
0€30I1aCHOCTH YHEPTOCUIIOBO-
ro 000pyI0BaHUsl.

MeToab! NPOEKTUPOBAHMS U
pacueTa aBTOMaTU3UPOBAHHBIX
CPEZCTB 3aLIUTHI OT BUOpaLuu
U IIyMma.

CriocoOblI 3alUThI OT 3J1EK-
TPOMAarHUTHBIX MOJIEH.

Knaccudukanus cpencts 3aiiuThl

oT uryma. Onpenenenne
OKU/IaEMBIX YpPOBHEW 3BYKOBOTO
JTABJICHUS u Tpedyemoro
cHWKeHua 1yma. OmnpeneneHue
pa3MepoB 30HBI BHUOPAITMOHHOU
OIACHOCTH. Bubpouzonsaus

CTAIMOHAPHOTO TEXHOJIOTUIECKOTO
000opyT0BaHUsl.

ABTOMaTH3aUs U HAZIEXK-
HOCTB CPEJICTB 3aIlUThHI

Cuctembl 3alUTHI 3JaHUN U
COOPYKEHHI OT OIMACHBIX
(hakTOpoB mOkKapa.
TexHuueckue cpencrsa U
HAJIE)KHOCTh CUCTEM
MOYKapHOW aBTOMAaTHUKH.
OueHka HaJEeXKHOCTH CHUCTEM
MOKapHOM aBTOMATHKH HA
stane npoexkrupoBaHus O1neH-
Ka II0Ka3aTeled HaJIeKHOCTH
Ha stane 3kcrryatauuu AVYII

OnpeneneHue BEPOSTHOCTU BO3-
JICHCTBUSL OMACHBIX (PaKTOPOB IIO-
*apa Ha pabotaromux. Pacuer Be-
pPOSITHOCTH 00Opa3oBaHUs TOproveit
cmecu. Onpenenenne BEpOSITHOCTU
NOSIBJICHUS UCTOYHUKA 3aKUTaHMUS.
OmnpeneneHue HEOOXOIUMOIO KO-
JMYECTBA TIEPBUYHBIX CPEACTB II0-
xapotymenus. Ilopsaok oOGciy-
JKUBAHMS CPEICTB IOXKAPHOM aB-
TOMaTUKU MeToasl obecneyeHus
Ha/Ie’)KHOCTHU YCTAaHOBOK IOYKapHOH
aBTOMAaTUKHU U poJib opranos I'TIH
B 00€CIIe4eHNH HAJEKHOCTH.

Mopnyas III «Pacdyer 1 NpoeKTHPOBaHME ABTOMAaTH3HPOBAHHOM CHCTEMbI 3aLIUTHD)
[lens KypcOBOro mpoeKTa: HaAy4YuTh OOyYaromerocs MPUMEHATh Ha MPAKTHKE TCOPETUYECKHE 3HAHUA,
MOJIyYCHHbIE Ha JIEKUUAX, MPAKTHUYECKUX 3aHATUAX M JIAOOpaTopHBIX pabdorax. dopmupyemble KoMmIie-

tearuu 11K-9, TIK-11, TIK-13.

AHanmn3 onmacHOCTEH TEXHOJIO-
TH4YE€CKOTro Imponecca.

PaboTa ¢ TexHHYeCKO# TuTepary-
poii.

Pacyer Ananmu3 aBTOMaTHU3MpOBaHHBIX | PaboTa ¢ TexHWYecKol nuTepary-
IPOEKTHUPOBAHUE CHCTEM 3aIlUTHL pOii.
4 ABTOMaTU3UPOBAHHOM CHU- [IpoektupoBanne aBTOMaTH- | PaboTa ¢ TeXHUYECKOW MUTEpaTy-
CTEMBI 3UpOBaHHOM CHCTEMBbI 0e3- | pou.
3alrThl ONAaCHOCTH OpeanpUsATUL
(TEXHOJIOTUYECKOTO  MpoLec-
ca).

4.2 Pazaeisl TUCHMILINH M BUABI 3AHATHH
Tabmuia 3 - Pasmenbl qUCIIAIUINEGBI M BUABLI 3aHATHI

Ne pazgena
é JAUCHMIIJINHbI,
2 BXOASIIEH B Jlekuuu I3 Cp Bcero yacos
o) JAHHBIA MO-
= AyJib
(cm. . 4.1)
T 2 8 18 20 46
I 3 - - 36 50
KountpoJasn - ~ _ 36 36
Bcero - 10 26 108 144




4.3 TemaTH4YecKHUid IJIaH JIEKINIi
Tabmuma 4 - Temaruueckuii IUIaH JEKIAN

Nepaszpgesna nucuMIUINHBIL, HanmeHnoBanue Tpynoem-
BXO/silIel B TaHHBIH MO- TeMbl JIEKIHH KOCTh
ayasb (em. m. 4.1) (uac.)
OO6mue moHsTHsS 00 aBTOMATHU3AlMU TPOU3BOJICTBEH-

O6ue moHsTHs 06 apro- | HPIX TPOLECCOB. Bunsl aBroMaruzanuu. YactuyHas
MATH3AIIHH TPOU3BOI- KOMIUIEKCHAsE U TOJIHAs aBTOMATH3alUs TEXHOJIOTHYe-
CTBEHHEIX HPONECCOR U cKuX mnpoueccoB. Knaccudukaius cucteM aBTomaTuye- )

~ | nanexwHoCTH TexHITECKHX ckoro ympasieHus. OObeKThl aBTOMaTH3aluu. CXeMbl
2 CUCTEM aBTOMaTH3aluu. Beibop 3meMeHToB cucrem aB-
>, CHCTEM TOMaTHU3alKi ABTOMATH3HPOBAHHBIE CPEICTBA 3aIIUTHI
) OT MEXaHUYECKUX (PaKTOPOB.

= OO0mast XxapakTepuCTUKA YCIIOBUI paOOThI aBTOMaTHYe-

HaznexHOoCTh TEXHUYECKUX | CKHX CHCTeM. MeTObl MOBBINICHHS HAIACKHOCTH aBTO-

CUCTEM MaTHYECKUX cHcTeM. [lOBbIIEeHME HAIEKHOCTH IpPH 2
npoekTupoBaHuu. [loBblIEHNE HANEKHOCTH IPU IKC-
IUTyaTaluu
OO0mue MPUHIMIBI MPOSKTUPOBAHUS AaBTOMATH3UPO- )
BaHHBIX CUCTEM BEHTHJISALIUU.
Omnpenenenue napaMeTpoB 6€30MaCHOCTH IHEPTOCUIIO-
BOT'0 000PYIOBaHUS.
. Meroabl TPOEKTUPOBAaHUS U pacueTa aBTOMaTU3UpO- 2
2 . BaHHBIX CPEJICTB 3aIUTHI OT BUOpALMU U IIIyMa.
S, | /ABTOMaTH3aIMs M HANEK- | CriocoGbl 3aLIMThL OT SJIEKTPOMATHHTHBIX IIOJICH.
s HOCTB CPEIICTB 3aIIUTHI CucteMmsl 3aLUTHI 34aHUI U COOPYKEHUH OT OMACHBIX
= dakropoB noxapa. TexHuueckue cpeicTBa u
HAJIEKHOCTb CUCTEM IM0>KAPHOU aBTOMATUKH.
OneHka HaJI)KHOCTU CUCTEM MOKAPHOM aBTOMATHKHU Ha 2
aTarne nmpoektupoBanus OTeHKa MMoKa3aTeyiel HaeKHO-
CTH Ha dTamne dkcryaranuu AYII
Hroro: 10
B T.4Y. B HHTEPAKTUBHOM dopme 2
4.4 llpakTUYecKue 3aHATUS
Tabnuua 5 — TemaTuueckuil miIaH MPakKTUYECKUX 3aHATHH
Nepazjena aMCUMILIMHBI, HaumenoBanue Tpynoem-
BXOJsIeil B JTaHHBI Mo- NPaKTUYEeCKUX padoT KOCThb
ayab (cm. 1. 4.1) (uac.)
2 Cxembl cUCTeM aBTOMAaTH3aluu. BeiOOp 311eMeHTOB cu- 4
2 1.2 CTEM aBTOMAaTH3aIl1H.
S ’ ABTOMaTH3UpPOBAaHHBIE CPEJCTBA 3AIIUTHI OT TOpaXKe- 4
= HUSI DJIEKTPHYECKUM TOKOM
ABTOMaTH3UPOBAHHBIC Y3JIbI YIIPABICHUS CHCTEM 4
BOJISIHOTO OTOTIJICHUSI.
OCHOBHBIE IPUHITUITBI THAPABINIECKOTO pacyeTa
CUCTEM BOJSTHOTO OTOTUICHUSI. 2
2 CucreMbl BEHTWISILIMYA U KOHIMIIMOHUPOBAHUS BO3/TyXa. )
=, 3 KnumaTtnueckoe o6opyioBanue
= CucreMbl X0J0JHOTO, TOPSIYEro BOJIOCHAOKEHUS U
= BOJIOOTBEICHUS.,
TexHudeckue cpecTBa NOKapHOH aBTOMaTHUKU
OreHKa HaIeKHOCTH CHCTEM TI0YKapHOI aBTOMATHKHU HA
aTane npoekTupoBanus. OlLeHKa noka3aresuei 4
HA/Ie)KHOCTHU Ha drane 3kciuryaranuu AYII
Hroro: 26
B T.4Y. B HHTEPAKTUBHO# dopme 4




4.5 CamocrosiTeibHasA padoTa 00y4arOmMXcst
Tabnuia 6 - TemaTHuecKHii MJIaH CaMOCTOATEIbHON PadOTHl 00YUAIOLIUXCSI

CamocrosiTeIbHOE NU3YYCHHUE TeopeTU1IC-
CKOro matrepuaJja

BrIinmostHenune
KYPCOBOI0
NMPOoeKTa

IToaroroBKa
K OTYETY 10 MOJY-
JAM

Tpynoem-
KOCTh
(dac.)

2

3

4

5

Moayas 1

CpencrtBa KOJUJIEKTUBHOM 3aIUTHI
paboTarommx oT BO3JICHCTBHS
MEXaHHYECKUX (bakTopoB.
Knaccudukarus. [IpenoxpaHuTenbHbIC
YCTpOMHCTBA. YerpoiictBa
aBTOMaTUYECKOTO KOHTPOJISt u
CHTHANW3aluud. TOpPMO3HBIE YCTPOMCTBA.
Knaccugukanus cpencts 3amuTsl. Beinaua
CPEZICTB 3alIUThI, PA3MEPHO-POCTOBOYHBIE
LIKaJIbI, MOPAI0K NoAroHku C3.

HanexHoctb CpeAcTB 3allUTHI,
WCIIONIB3YEMBIX B DJIEKTPOYCTAHOBKAX.
Hcneiranus CpEeICTB 3aIUThI
WCIIONIB3YEMBIX B DJIEKTPOYCTAHOBKAX.
OdopmiieHre  pe3ysibTaTOB  HCHBITAHUS
CPEACTB  3alIUThl  HCIOJB3YyEMBIX B
JIEKTPOYCTaHOBKaX

N3yuenue
TEOPETUIECKOIO
MaTepuaia

Monayab 2

CnenuanbpHple BEHTHJIMPYEMbIe KaOWHBI.
HopMaTuBHbIE 3HaYeHUs MapaMeTpoB
MHUKpPOKJIMAaTa U TpeOOBaHUS K COCTaBY
BO31yXxa paboueil 30HbI. PacueT u mpoek-
TUPOBAHUE CHUCTEM aBTOMATHU3UPOBAHHOTO
KOHJIMIIMOHUPOBAHMSI BO3AYXA.

Krnaccudukanus cpeicTB 3aliuThl OT IIy-
ma. OrmpenencHue OKXUIACMBIX YpPOBHEH
3BYKOBOT'O JIaBJICHUSI M TPeOyeMoro CHH-
x)eHus myma. OnpeneneHue pasMepoB 30-
HBI BUOpaMoHHOW omacHocTH. BubGpouszo-
JSIHS CTAIIMOHAPHOTO TEXHOJIOTHYECKOTO
000pyTIOBaHUSI.

N3yuenne
TEOPETUYECKOIO
MaTepuasia

Moayan 2

OmnpeneneHne BEpPOATHOCTH BO3IEHCTBUS
OmacHbIX (PaKTOpPOB TOXapa Ha pabdoTaro-
mmx. Pacuer BeposSTHOCTH 00pa3oBaHUS
roproueid cMmecu. OmpeseneHre BEpOSITHO-
CTH TIOSIBJICHUST MCTOYHHKA 3a)KUTaHUSI.
Ornpezenenne HEOOXOAUMOTO KOJIMYECTBA
MEPBUYHBIX  CPEACTB  IOXKAPOTYILICHUSI.
[Mopsimok oOcay)KUBaHUS CPENCTB TMOXKap-
HOW aBTOMaTWku MeToabl obecreueHUs
HAJC)KHOCTH YCTAaHOBOK IT0’KapHOW aBTO-
MaTuku U ponb opraHos I'TIH B oGecnieue-
HUW HAJICKHOCTH.

N3yuenne
TEOPETUYECKOI O
MaTepuasia

10

10




[Ipogomxenue TadIUIbI 6

1 2 3 4 5
Pacuer u AHanmu3 omnacHocTei
MPOEKTUPOBAHUE TEXHOJIOTHYECKOTO 8
aBTOMATH3UPOBAaHHON npouecca.
CUCTEMBI AHanu3 aBTOMAaTHU3U-
n N3yuenue Teoperu-
2 | 3aIUTHI (KyPCOBOE IIPOEKTUPOBA- POBaHHBIX CUCTEM 8
= YEeCKOro MaTepuasa
= | Hue) 3aIUTHIL. U BBLIO )
- JTHEHHE Ky
S IIpoexTupoBaHue aB-
= . COBOTO
TOMAaTU3HUPOBAHHOU pOeKTa
CHCTEMBI 0€30IacHO- ' 20
CTH HpENIPUATHS
(TEeXHOIOTUYECKOTO
npoiecca).
Kontposb 36
Bcero yacos 108

5 IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecrieYeHUs VISl CAMOCTOATEIbHOI padoThl 00yua-
OUIUXCH MO TUCHUILINHE

OOyyaromuiics UMeeT HeOrpaHWYEHHBIN NOCTYIN K HMH(OpMalMOHHO-00pa30oBaTeNbHOM cpese
yauBepcurera — Obpa3zoBarenbhblii opran Opnosckoro ['AY na mnardopme eLearning Server 4G,
pa3paboTunK — Hupermethod:
http://do3.orelsau.ru/subject/index/card/switcher/programm/subject id/334

1. ITonoB, A.A. IIpou3BoacTBeHHas Oe30macHOCTh : YueOHoe mocodue. / [Tox obm. pea. AOKT.
TexH. Hayk, mpod. A.A. Ilomoa. - CII6.: Jlamp, 2013. —432 c¢. Pexum pocryma:
http://e.lanbook.com/books/element.php?pll id=12937 (nata obpamenus: 31.01.2020)

2. [IpakTUKyM IO OILIEHKE CPEACTB 3alIUTHI TPyJa B MIPOU3BOJICTBEHHOU cdepe : yueOHoe moco-
oue / A. C. bouapaukos, O. A. bouapuukosa, C. T. [TamaeB [u np.] ; mox penakmueit A. C. bouapuu-
koBa. — Jlunenk : Jluneuxuit rocynapcTBeHHbIN TexHuueckui yausepeutet, ObC ACB, 2012. — 121
c. — ISBN 2227-8397. — Tekcr : aneKkTpoHHbIH // DnekTpoHHO-0ubmnoTeunas cucremMa [IPR BOOKS
: [caiiT]. — URL: http://www.iprbookshop.ru/22952 . html (mara o6pamenus: 31.01.2020). — Pexum
J0CTyMa: JIJIsl aBTOPU3UP. MOJIb30BaTENeH.

6 ®oH OLIEHOYHBIX CPEACTB /ISl IPOBeIeHUsI MPOMEKYTOYHOH ATTECTAIUN 00yYAIOIIUX-
csl 10 THCIHHILJINHE

[lepedyeHnb OIEHOYHBIX CPEACTB Uil MPOBEJCHUS MPOMEKYTOUYHON aTTeCTallud OO0yJaroITUXCst
10 AUCLUIUIMHE « ABTOMATHU3aIUs U HAAEKHOCTb CPEACTB 3aIUTHI):

1. TecroBbie 3amanus mo moayiio | «O0mue moHATHA 00 aBTOMATH3allUK MPOU3BOICTBEHHBIX
MPOLIECCOB M HAJIE)KHOCTH TEXHUUECKUX CUCTEM;

2. TectoBsble 3amganus mo MoayJiro Il « ABTomMaTH3anus CpeaCcTB 3alIUThD;

3. Bonpocsl 151 TOATOTOBKY K SK3aMEHY .

4. TemaTnka KypcOBOTO MPOEKTA.

VYKa3zaHHbIE OLIECHOYHBIE CPEJICTBA MIPEACTABICHBI B IPUIOKEHUH 1.

7 IlepeyeHb OCHOBHOM W [ONOJHHUTEJbHOH Y4eOHOIl JuTepaTypbl, HeOOXOAMMOW JIA
O0CBOCHMUA JUCHUIIJIMHBI

a) OCHOBHAasl JIUTepaTypa

1. ITonos, A.A. IIpousBoacTBeHHass 6e30nmacHOCTh : YueOHoe nmocobue. / Ilog oOur. pexd. TOKT.
TexH. Hayk, unpod. A.A. TlomoBa. - CII6.: Jlamp, 2013. —432 c. Pexum gocryma:
http://e.lanbook.com/books/element.php?pll id=12937 (nata obpamenus: 31.01.2020)

2. ITpakTUKyM 1O OLIEHKE CPEACTB 3aIIUTHI TPY/Ja B IPOU3BOJACTBEHHOU cdepe : yueOHOe Mmoco-
oue / A. C. bouapuukos, O. A. bouapaukosa, C. T. I[lamaes [u ap.] ; mox penakuueii A. C. bouapuu-
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http://do3.orelsau.ru/subject/index/card/switcher/programm/subject_id/334
http://e.lanbook.com/books/element.php?pl1_id=12937
http://e.lanbook.com/books/element.php?pl1_id=12937

koBa. — Jlunenk : JIunenxuit rocynapcTBeHHbIN TexHUUeckuil yausepcutet, ObC ACB, 2012. — 121
c. — ISBN 2227-8397. — Tekcr : aneKkTpoHHbI // DnekTpoHHo-0ubnmnoreunas cucrema [IPR BOOKS
: [caiiT]. — URL: http://www.iprbookshop.ru/22952 html (nara o6pamenus: 31.01.2020). — Pexum
JO0CTymHa: ISl aBTOPU3UP. MOJIb30BaTENeH.

3. Benoga, T. . MeTtoanueckoe nocodue no Jucuuiuinae «PacueT u mpoeKTHpOBaHHUE CUCTEM
obecrieueHust 6e30macHOCTH» : ydeOHOo-MeTtoaudeckoe mocodue / T. U. benora, E. M. AramkoB. —
bpsuck : bpsackmii 'AY, 2018. — 80 c.— Tekcr: »nexTpoHHbI / JlaHb : 3JEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/133075 (nata ob6pamenus: 31.01.2020).
— PexxuM poctyna: i aBTOpPH3. MOJIb30BATENEH.

4. PooxoBa, B. A. [IpoekTupoBaHue U HCCiIeIOBaHHE KOMILJICKCHBIX CHCTEM O€30MacHOCTH :
yaeOHoe mocooue / B. A. PeokoBa. — Cankrt-IlerepOypr : Yausepcuter UTMO, 2013. — 157 c¢. —
ISBN 2227-8397. — Tekct : 31ekTpoHHbIN // DnekTpoHHO-OnbnuoTeunas cuctema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/67826.html (mara obpamenus: 31.01.2020). — Pexum
JOCTyMa: JIJIsl aBTOPU3UP. MOJIb30BaTENCH.

0) 10NOJIHUTEJIbHAS JINTepaTypa

1. Kapakesn, B. . Ilporecchl u anmaparsl 3aliMThl OKpykaroiieil cpenbl B 2 4. Yacte 1.
yueOHUK U mpakTukyM st By30B / B. M. Kapakesn, B. b. Konbuos, O. B. KonapatseBa ; nmox oOrmieit
penakumeir B. . Kapakessna. — 2-e¢ wu3z., mepepab. u jgom. — Mocksa : M3marensctBo IOpaiit,
2020. — 277 c¢. — (Beicmiee obpazoBanue). — ISBN 978-5-534-06055-3. — Tekcr : 31MeKTPOHHBIH //
OBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/451925 (nara oopamenus: 31.01.2020).

2. Kapakesn, B. . Ilpoueccsl u anmapaTsl 3alIUThl OKpy»Karouei cpenbl B 2 4. Yactp 2. :
yueOHMK W mpakTukyM s By3oB/ B. b. Komeros, O. B. KonapareeBa ; moa oOmiei pemakuuei
B. U. Kapakesina. — 2-e u3na., nepepad. u non. — Mocksa : M3garensctBo FOpaiit, 2020. — 311 ¢. —
(Beicuiee oopazosanue). — ISBN 978-5-534-06056-0. — Tekcer : anextponusiii // ObC FOpaiit [caiiT].
— URL: https://urait.ru/bcode/451926 (nara obpamenus: 31.01.2020).

B) epUOAMYECKHEe U3TAHUS

Kypnan «Oxpana Tpyaa U TeXHUKA OE30MTACHOCTH B CEITLCKOM XO3SHCTBE»

8 Ilepeyens pecypcoB nHPOPMALMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn «HTepHeT», He-
00X0AUMBIX /IJIS OCBOEHUSI I CUMIIJIMHBI

1. Enunoe okHO nmoctymna K oOpa3oBarenbHBIM pecypcaM http://window.edu.ru. — (mata obpa-
mieHust 31.01.2020 1. — OTKPBITBIA TOCTYII).

2. OOpa3zoBarenbHbIi nmopTan http://www.informika.ru— (nara oopamenus 31.01.2020 r. — ot-
KPBITBII TOCTYII).

3. Hayunas snextponHas 6ubnuoreka eLIBRARY.RU — Pexxum noctyna : https://elibrary.ru —
(mara obpamenus 31.01.2020 r. — OTKPBITHIN TOCTYII).

4. Hayunas osnextponHas Oubmuoreka «KWBEPJIEHMHKA» — Pexum pocryna
https://cyberleninka.ru — (nara obpamenus 31.01.2020 . — OTKPBITBINA JOCTYII).

5. O6pa3oBatensHas wiatdopma «tOpaitt» https://urait.ru/ (http:/library.orelsau.ru/els-remote-
access-by-subscription.php ) mata obpamenus 31.01.2020 r.

6. ObC wu3narennbctBa «Jlaup» https://e.lanbook.com/ (http://library.orelsau.ru/els-remote-
access-by-subscription.php) (mata obpamenus 31.01.2020 r. — HEOrpaHUYEHHBIN JOCTYI).

7. OBC «IPRbooks» http://www.iprbookshop.ru/ (http://library.orelsau.ru/els-remote-access-by-
subscription.php ) (mata o6pamenus 31.01.2020 r. — HeorpaHUUEHHBIN AOCTY).

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

9. DOmnektponnsrii katanor (AMUBC «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 JOCTYI).
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9 MeToauyeckne yKa3aHUs AJ 00yYAKIIHMXCSH 10 0CBOEHUI0 THCHHUILIMHBI (MOIYJIs1)

[Ipuctynas K HM3y4eHUIO TUCIUIUIMHBL, OOydYaromMMcs HEOOXOJMMO BHUMATEJIBHO O3HAKO-
MUTBCSI ¢ TEMAaTUYECKUM IUIAHOM 3aHSATHI, CIIMCKOM PEKOMEHJJOBAaHHOW yueOHOM W Hay4yHOU JuTepa-
Typsbl. CrieyeTr ySAICHUTh OCIEA0BATEIbHOCTh BBIIIOHEHNUS HHANBUAYATbHBIX YUEOHBIX 3aJaHH.

[IpenogaBanue TUCHUIUIMHBI IPEAYCMATPUBACT:

— JIEKIIHH;

— IPaKTUYECKUE 3aHATHUS;

— CaMOCTOSITETIbHYIO paboTy (M3ydYeHHE TEOPETHUECKOro MaTepuaa; MOoAroTOBKY K IMpaKTHue-
CKUM 3aHATHUSIM; BBINIOJHEHUE WHAWBUYAIbHBIX 3a/IaHUH, B TOM 4ucie pedeparoB, JOKIAI0B, Kypco-
BOT'O MPOEKTUPOBAHUS; MOJITOTOBKY K YCTHBIM OIIPOCaM, 3K3aMEeHy U Ip.);

— KOHCYJIbTALIUU IIPENogaBaTels.

Jlexiuu 1o JUCHUILIMHE YUTAIOTCS KaK B TPAJAUIMOHHON (hopme, Tak U C UCIOJIB30BAHUEM aAK-
TUBHBIX (opM oOyueHus. Kaknas jekuum pacKkpblBaeT CyIIHOCTh TEMbl U aHAIM3HPYET €€ TJIaBHBIC
noJyiokeHus. Ha nmepBoi KUK TOBOAUTCS 10 00YYarOIIMXCSl CTPYKTYypa AUCLMILIUHBI U €€ pa3/elibl,
a Takxke pekoMeHayemas sureparypa. ColepikaHue JEKUUil ompezensercs padodei mporpammon
y4eOHOM nucuuIuinibl. Kaxknas gexius 0XBaThIBaeT ONPEACICHHYIO TeMy yUeOHOU TUCIUIUIUHBL. s
MaKCHUMaJIbHOTO YCBOEHHUS AUCLMILIMHBI U3JI0KEHUE JEKLIMOHHOIO MaTepuaia IPOUCXOAUT € 3JIEMEH-
TaMU O0OCY>KICHHS UM KOHKPETHBIMH MPUMEPAMHU.

[enstmu mpoBeieHNs IPAKTUUECKUX 3aHATUHN SBJISIOTCS:

— YCTaHOBJICHHE CBS3€H TEOpUU C MPAKTHKON B OpME IKCIEPUMEHTAIBHOTO MOATBEPKICHUS
TIOJIOKEHUI TEOPHUH;

— pa3BUTHE JJOTUYECKOTO MBIIIICHHUS,

— MIPUOOpPETeHNE HABBIKOB aHAIN3a MOJMYYSHHBIX PE3yJIbTaTOB;

— KOHTPOJIb CAMOCTOSITENIbHOM pabOoThl 00YYaIOIIUXCS TI0 OCBOCHUIO YU€OHOU JTUCIUILTUHBL.

Kaxxnoe npakruueckoe 3aHATHE HAYMHAETCS C MMOBTOPEHUSI TEOPETUUECKOro marepuana (ycr-
HBIH omnpoc). s aToro popmynupyeTcs 1eib 3aHATHS U OCHOBHBIE 3HAHUS, YMEHHS U HaBBIKU, KOTO-
pble 00yUarouIuiicst JOKEH NMPUOOpPECTH B TeUEeHUE 3aHATH. Ha mpakTHUecKuX 3aHATHUSIX MPOBOJATCS
MpeIycCMOTpeHHOe pabouell mporpaMMol TeCTUpOBaHUE. B 11e10M akTHBHOE 3aMHTEPECOBAHHOE yya-
cTHE OOydaromuxcss B y9eOHOM TIpoIiecce CrocoOCTBYeT Oosiee TIyOOKOMY M3YUYEHHUIO TUCITUTUINHBI,
MOBBILIECHUIO YPOBHS KYJIbTYPhI OyIYyIIUX CHEIHAINCTOB U (HOPMUPOBAHUIO OCHOB MPOJeCcCHOHANBHO-
ro MBIIIUIEHUS. B X0/1e mpoBeeHns1 yueOHbBIX 3aHATHI OTpadaThIBAIOTCS YMEHHS IPUMEHSATH MOTy4YeH-
HbIE TEOPETUYECKHE 3HAHMS B PA3TUYHBIX CUTYaIIUAX.

CamocTrosiTe/IbHOE H3yUYeHHEe TEOPeTHYeCKOro MaTepuaJa.

Teopetnueckuii Mmatepuan mo TeM TeMaM, KOTOpbIe BRIHECEHBI HAa CAMOCTOATEIbHOE H3yUeHUE,
oOyyaromuiicsi mpopadaThIBaeT B COOTBETCTBUM C BOIPOCAMU JUIsl MOJITOTOBKH K 3k3ameHy. K Hauamy
ceccuy 00y4aroIUNCcs TOTOBUT K ayJUTOPHOU paboTe C MpernojaBaTesieM CIHCOK BOIPOCOB, KOTOPHIE
HE yJaloch pa3odpaTh CaMOCTOSITENFHO B MEKCECCHOHHBIN mepuoJl. 3aJaHus JUIsl CaMOCTOSTEIbHON
paboThl peKOMEHIYETCs BbIJIaBaTh B HaYaJle CEMECTpPa, OMPEENIUB MPEAETbHbIE CPOKH MX BBHITIOJHEHUS
U caaud. Pe3ynbTarel caMOCTOSITENbHON pabOThl KOHTPOJUPYIOTCS MPENOAaBaTeIeM U YUYUTHIBAIOTCS
MIpU TPOMEXKYTOUHOM arTecTanuy olyuarouierocs (caaue sk3ameHa). 3alaHus JUIsl CaMOCTOSITENbHOM
paboThI COCTABIAIOTCA, KaK MPAaBUJIO, 10 TEMaM M BOIPOCAM, MO0 KOTOPHIM HE MPEayCMOTPEHBI ay/u-
TOPHBIE 3aHATHSA, THUOO0 TpeOyeTcs JOMOJIHUTEIBHO MPOpadoTaTh U MPOAHATU3NPOBATH paccMaTpUBae-
MBI ITperoiaBaTesieM yueOHbI MaTepuall B 00beMe 3aIlIaHMPOBAHHBIX 4acoB. [IpuMepHbIit Kypce JIek-
UM, cofiepKaHUe U METOJMKA BBIIOJHEHUS MPAKTUYECKUX 3aHATHI, METOJWYECKHE PEKOMEHIAINH
JUISL CAaMOCTOSITENIbHON paboThl cozepkaTcst B MH(GOPMAMOHHONW 00pazoBaTeIbHOM cpene oOpa3oBa-
TEJIbHOW OpraHu3aluu.

Iloozomoexa K yueOHbIM 3AHAMUAM.

B xozte moAroToBKM K yueOHOMY 3aHSATHIO 00yUYaOIUMCS CJIeyeT BHUMATEIbHO O3HAKOMHUTbHCS
C IUIAHOM, BOIIPOCAaMH, BHIHECEHHBIMH Ha 00CYKIEHHE, U3YYUTh COOTBETCTBYIOLIMH TEOPETUUECKUN
MaTepual, npeuiaraemMyto Juteparypy. Henb3st orpaHndyuBaThCs TOJIBKO MMeroIIelics yueOHoil nuTe-
parypoii (yueOHuKaMu ¥ ydeOHbIMU TocoOusmu). OOpaiieHue K MOHOTpadusiM, CTaThsIM U3 CHEIH-
aJbHBIX J)KYPHAJIOB, XPECTOMATUIHBIM BBIIEPKKAM, a TAKXKe K MaTepuallaM CpeiCcTB MaccoBOi HHGMOP-
MaIMH TO3BOJIMT B 3HAYUTEIBHON Mepe yriyOuTh H3ydaeMyio mpobieMy, 4YTo pa3HooOpasuT mporece
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ee obcyxaenus. C apyroil cTOpoHbl, 00y4YalOMIUMCS CIIEAYEeT MOMHHUTh, YTO OHHM JOJKHBI HE MPOCTO
BOCIIPOM3BOJUTE IOJIYYEHHBIE 3HAHUS 110 33aJlaHHOM TE€ME, HO M TBOPYECKH INEPEOCMBICIUTH CyIIle-
CTBYIOIIME Ha COBPEMEHHOM 3Talle Pa3BUTUS HAYKH MOJIXOMAbI K TOHUMAHUIO T€X WIM MHBIX MPOOIIEM,
SBJIEHUH, COOBITUI MPOIEMOHCTPUPOBATH U YOEAUTEIHHO apryMEHTHPOBATh COOCTBEHHYIO MO3UIUIO.

Buvinoanenue unousuoyanvHvix 3a0anuil.

JIst 3aKperuieHrusT TEOPETHYECKOTO Marepuaia OoOydJarolnfrecs: Mo KaKIoW MpONICHHOW Teme
BBINOJIHSAIOT UHIMBHUyaJIbHbIE 3aJaHHs. BhIoNTHEHNEe HHAMBUIYabHBIX 3aJaHUN MPU3BAHO 0OpATHThH
BHUMaHUE OOyyaroluxcs Ha HauboJjee CII0XKHbIE, KIIIOUEBbIE U JUCKYCCUOHHbBIE aCHEeKThl U3ydaeMon
TEMBI, IOMOYb CHUCTEMAaTU3UPOBATh U JIy4llle YCBOUTH MPOMAECHHBIM yueOHbI MaTepuan. MuauBuny-
aJlbHbBIC 3a/laHusl OOBIYHO COJEPKAT TECThl, KOTOPbIE MOTYT OBITH MCIIOJNIB30BAHbI KaK JIJIsl MPOBEPKU
3HaHUI 00yYaroIuXcs IMPEroaBaTesieM B X0/ MPOBEICHHs MPOMEXYTOYHOIO KOHTPOJIS U aTTecTa-
11U, TaK ¥ AJIs CaMOINPOBEPKH 3HAHUI oOyuarommmucs. [ kaxaoi TemMbl pa3paboTaH HEOOXOAUMBII
Ha0Op TECTOBBIX 3aJ]aHUM, B KOTOPBIX CKOHIIEHTPUPOBAaHA 3HAYMTEIbHAsA yueOHass MH(OpMAIHs, UMe-
FOILIasi HEMAJIOBaKHOE MTO3HABATENIbHOE 3HAUCHHUE. TeCTUPOBAHME MTO3BOJISET MPENOAABATEN0 HE TOJIb-
KO OIICHUTh yCIIEBAEMOCTh 00YyUaIOIIMXCs Ha JTI000M 3Tarne uxX 0O0y4eHus, HO M OKa3aTb UM IOMOIIb B
M3y4YeHUH AUCUMIUIMHBL [Ipu mpoBeneHHH camMOTECTHPOBAHUS, OOydYarollMecs MOTYT BBISIBUTH TOT
KpYT BOIIPOCOB, KOTOPBIH yCBOMIIU Cl1a00, U B AaJbHEUIIEM 00paTUTh Ha HUX 0C000€ BHUMAaHHE.

KonTponb camocTosiTensHOM paboThl 00yUdarouXcsi O BBHITOJIHEHUIO TECTOBBIX U MHBIX WHIU-
BUYaJIbHBIX 33JaHUH OCYLIECTBISIETCS MPEIoJaBaTeNieM C MOMOIIBI0 BBIOOPOYHON M (DPOHTAIBHOMN
MIPOBEPOK Ha y4eOHBIX 3aHATHIX. UHIUBUAYyaIbHOE 33JaHKE, BHIIIOJHEHHOE B X0JI€ KYPCOBOT'O MPOEK-
TUPOBaHUs, 3aIIMIACTCS OOyYaromuMces Tiepen KoMmuccued, chopMupoBaHHONW M3 MpernojiaBaTesei
Kadeapsl.

Ilpomesicymounviit KOHmMPOIL U AMMECMAYUSL.

[IpomeXyTOUHBI KOHTPOJIb 3HAHUM MO OCHOBHBIM TEPMHHAM M IOHATHUAM U3y4aeMOW JUCIU-
TUTMHBI OCYIIECTBIISICTCS] HA YUYEOHBIX 3aHATHUAX B BUJE YCTHOTO ompoca U TectupoBanus. [Ipu moaro-
TOBKE K ayJIUTOPHBIM 3aHATHUSIM, 00y4aromuMcs HeoOX0uMO MOBTOPUTH M3ydeHHBIH MaTepuan OOy-
Yaroluiics Moxyvaer JOIMyCcK K c/laye IK3aMeHa (IPOMEXYTOUHask aTTECTAlMs) IPH YCIIEIIHOM BBITIOJI-
HEHUU BeX BUJIOB YUEOHBIX 3aHATUH, B TOM YHCIIE, KypPCOBOTO MMPOEKTUPOBAHHSI.

10. IlepeyeHbr HMH(OPMALMOHHBIX TEXHOJIOTHH, HCIOJb3yeMbIX MNPH OCYLIECTBJIECHHH
00pa30BaTeJILHOI0 NMpoLecca Mo JAUCHUILUIMHE (MOAYJI0), BKJIOYasi NepevyeHb NMPOrpaMMHOIO
obecnieyeHusi 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

O6pazoBarenbubiit moptan Opnosckoro ['AY na mnatdopme eLearning Server 4G, pa3zpaboT-
gk —Hupermethod. IIporpamMmmuoe obGecnieuenue: omnepannoHabie 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, AHTUBHpYC
Kaspersky Endpoint Security mis 6usneca, Microsoft Project 2007, Autocad;.

DnekTpoHHas uHopManuoHHO-00pa3oBaTenbHas cpena ®IT'BOY BO «Oprnosckuit rocymap-
CTBEHHBIN arpapHbIi YHUBEPCUTET WMEHU H.B. [Tapaxunay, JTOCTYT
http://www.orelsau.ru/student/elektronnaya-informatsionno-obrazovatelnaya-sreda/ (HeorpaHU4EHHBIH
JOCTYII).

CoBpemenHbIe podeccroHaIbHbIe 0a3bl TaHHBIX U MHPOPMAIMOHHBIE CIIPABOYHBIE CHCTEMBI:

1. TIlpodeccuonanbHble crpaBouHble cucTeMbl «Texaskcmepr». — Pexum mocryna:
http://www.cntd.ru/?yclid=59051941098828235182 (nata o6pamenus 31.01.2020 r. — HeorpaHUYEH-
HBIW TOCTYM).

2. Hamwmonanenbiii  mudpoBoit  pecypc  «PykoHT»  https://rucont.ru/chapter/rucont
(http://library.orelsau.ru/els-remote-access-by-subscription.php) (mara oopamenus 31.01.2020 r. — He-
OTPaHUYEHHBIA TOCTYII).

3. O6pa3oBatenpHas miargopma «tOpaift» https://urait.ru/ (http://library.orelsau.ru/els-remote-
access-by-subscription.php ) (nata o6pamenus 31.01.2020 r. — HeorpaHUYEHHBIN AOCTYII).
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11. Onucanue MaTepruaabHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM /I OCYLIeCTBJICHHUS 00-
Pa30BaTeIbHOI0 NpoLecca Mo AMCHUIINHE

Tabnuna 7 — CrienuanbHbIe MOMEIICHUS, YKOMIUIEKTOBAHHBIE CICIIHATM3UPOBAHHON MEOEIThIO
U TEXHUYECKUMM CPEICTBAMU OOYYEHHMs, CIy’KaIllUMHU JUIsl NIPEACTAaBICHHUs y4ueOHOH uHpopmanuu

0O0JIBLION ayJAUTOPUHU

HaumMenoBanue crnenuajJbLHbIX
NoMelleHUH U MoMellleHUi
JUISL CAMOCTOSITEJIbHOM PadoThI

OcHalleHHOCTD CNeUAIbHBIX IOMELeHNH U TOMeleHN 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 MEPEHOCHOI0 TUIIA; y4eOHO-HarJIsJHbIE [1OCO-
6us, oOecreunBarOIMe TEMaTHUYECKHE WJUIIOCTPALMU B COOTBET-
CTBUU ¢ paboyeil mporpaMmoii; KOMIbIOTEPHAs TEXHUKA C TIOJKIIIO-
yeHueM K cetu «VHTepHeT» M 3JIEKTPOHHOW HHGPOPMALMOHHO-
oOpasoBarenbHoi cpene BVY3a; xomupyromas gocka UB-5315,
mudposoii mpoektop RowerLight, sxpan Ha Tpenore DRAPER
DIPLOMAT, nnakat Ha GaHHEPHOM TKaHU

VYuebHas ayauTopus

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

Crnenuanu3upoBaHHas MeOenb, MyJIbTUMEAUHHOE 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-
BaHHMS

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 MPOTPAMMHOI0 od0ecnieyenns. Pek-
BH3UTHI MOATBEP:KIAI0IIEr0 T0KYMEHThI

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

Kaspersky Endpoint Security ans 6msneca - CrangapTHbiii Russian
Edition, cpox neiicTBus — TpoAaNieBacTCS €XKEroAHO, aBTOPU3AIlMOHHBIHN
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,
9uCIO  JUIeH3ud 42, aBTOPW3AIMOHHBIA  HOMEp  JIUIICH3HMATa
91766136ZZE1504, nomep nunenzuu 61760053, nata BbIAauu JIUIICH3UU
05.04.2013r.;

Microsoft Win SL 8.1 Russian Academic Bepcus 8.1 Sku 4HR-00399,
qucio  JuIeH3ud 33,  aBTOPW3AIMOHHBI  HOMEp  JIUIEH3HMATa
92837658Z2ZE1512, nomep nunenzun 62831825, narta BbIAauu JIUIIEH3UU
17.12.2013r.

VYyeOHast ay TuTOpHUs

Ne 5 (yuebHo-
MPOM3BOJACTBEHHAss  0a3a) —
ayJUTOpUsl IJIsl TIPOBEJCHUS 3a-
HATUH  CEMHHApCKOro  THIIA,
TPYNIOBBIX W WHIUBUAYATHHBIX
KOHCYJIbTaIlMii, TEKYIIEro KOH-
TpOJIA 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 mumensuun 900-94219223, Tun nmuneH3ud -
OJHOMOJIB30BaTEeNbCKAsI, YUCIO Tosb3oBareneld 1250, wuaeHTH(HKATOP
muuen3un ACD _F S, nata Beinaun nunensuu 21.11.2017 r.;
Obecrieuenne noctyna B ceTh HTEpHET, moroBop mposaiiaepa 3A0 «Pe-
cypc-cBszby T. Open, qoroBop Ha okazanue ycayr Ne3-611 ot 23.01.2018
r. (meticteyer g0 31.12.2018 1.)

Microsoft Office 2013 Russian Academic Bepcus 2013 Sku 021-10232,
YuCiNO  JUIeH3ud 42, aBTOPU3AIMOHHBIA  HOMEp  JUICH3MATa
91766136ZZE1504, nomep nuuenzuu 61760053, nata BbIAauu JTUIICH3UU
05.04.2013 1.

Kaspersky Endpoint Security mns 6m3neca - CranmaptHsiii Russian
Edition, cpok neiicTBHS — IpPOJJICBACTCS €XKErOJHO, aBTOPU3AI[MOHHBIMN
Homep nunensuara: KL4863RAUFQ, nomep smuuensuu 2019 r. - 17EO-
190903-121915-383-1099 nmara BbeIDAYM 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,
YUCIo  JUUeH3ud 33,  aBTOPU3ALMOHHBIA  HOMEpP  JIMLEH3HATa
92837658ZZE1512, nomep muriensnn 62831825, mara BeIgaun JIHICH3UN
17.12.2013;

AutoCAD LT 2018, nomep nunensuun 900-94219223, Tun IuUEH3UU -
OJTHOTIONTB30BATENbCKAsI, YHCIO Toib3oBareneid 1250, maentudukarop
muen3un ACD_F_S, nara seigaunm smnensuu 21.11.2017;

Microsoft Office 2013 Russian Academic Bepcus 2013 Sku O21-10232,
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, noroBop Ha okazanue yciayr Ne3-611 ot 23.01.2018
r. (metictByer 10 31.12.2018 1.)

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

Kaspersky Endpoint Security ans Omsneca - CrangaptHbeiii Russian
Edition, cpok neiicTBusS — TpoAaNeBaeTCS €XKErofHO, aBTOPU3AIlMOHHEIHN
Homep surensnata: 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 oneHKH 3HAHUH 00y4ar0MXCcst

Kypc «ABToMatuzanusi 1 HaIeXKHOCTh CPEJCTB 3AIIUTHD) U3Y4aeTCs OJIMH CEMECTpP Ha BTOPOM
Kypce. 3aHATUS ACIATCS Ha ayIUTOPHBIC MOl PyKOBOJICTBOM IMPETOIABATENS U CAMOCTOSTEIHLHYIO pa-
00Ty ¢ KHUTOM WM KOHCIEKTaMU JIEKIIUH B YUTAJIILHOM 3aJie, JOMa WIH B TaOOpaTOPHH, BHINIOJTHEHNE
JIOMAIITHUX KOHTPOJBHBIX pa0OT. AyJAUTOPHBIC 3aHSATHUS BKIIOUYAIOT B ce0s JEKIIMOHHBIE U TPaKTHYe-
ckue 3aHaTrsi. O0yuaromuecs BHIMOTHSIIOT KypcoBOM MpoeKT. [1o OKoHUaHUIO N3y4YeHHUs: Kypca « ABTO-
MaTHU3alus | HaJIKHOCTh CPEJICTB 3alIUTHD) O0yUYaIOIUICs caaeT 3k3aMeH. Bech Kypc « ABToMaTH3a-
1S ¥ HAJIEKHOCTh CPEJICTB 3alIUThI» pa3JesieH Ha 3 MOIYJIS.

KauecTBO paboThl 00yUaronuxcs B pEUTHHIOBOM CUCTEME OlleHHUBaeTcs B Oamnax. OreHka siB-
JsieTCsl HAKOMUTENIbHOM 3a BeCh MEePUOJ OCBOEHUS JUCUUIUIMHBI. MaKCHUMaabHO 3a BpeMsl U3Y4YEHHs
JTMCHUIUIMHBI o0yvaromuicss MoxxeT Habpath 100 6amos.

100 6amnoB = 60 6ayIOB — pe3ysbTaThl CIAYM MOJYJICH, IMOCENIAeMOCTh 3aHATHH, aKTUBHOCTh
paboThI OOYJAFOIIUXCS HA 3aHIATHSIX + 25 JOMOTHUTENBHBIX 0aJIOB + 15 moompuTeIbHBIX 0aIoB.

Kputepuu o11eHKH O0T4YeTa 0 MOAYJIIIO

Moayib KomnunuectBo 6amios KonuuecTBo 0a/I0B, HEOOXOIMMBIX JIJIS CJTAYH MOJTYJIS
1 0...15 10...15
2 0...15 10...15
3 0...10 5...10

Bcero 0...40 25...40

[Tocemenne JIGKIMOHHBIX M TMPAKTUYCCKUX 3aHITHHA JTAeT BO3MOXHOCTh OOydaromeMycs
HaOpath 710 +5 0aIOB; BHIMOJIHEHHUE 331aHUN MMPAKTUUYECKUX 3aHIATHI, aKTUBHOE y4acTUE Ha 3aHATUAX
— 1o +15 6annos.

25 [OIIOTHUTENLHBIX OaJIJIOB:

camocTosITeNIbHas PaboTa U yJ4acTUe B 3aHATHIX, IPOBOJAUMBIX B aKTHUBHBIX (popMax 0OyUICHUU.

15 nmoourpuTenbHBIX 0aJIOB:

MOONIPUTETbHBIE OaIbl HAYUCIIAIOTCS 332 yYacTHE B HAyYHO-HCCIIEIOBATENbCKOW paboTte, a
TaKKe 32 BBIMOJIHEHUE WHANBUAYAIbHBIX TBOPUYECKUX 3aJaHUMA:

5 6ayioB — paboTa B KpyKKe,

5 6anIoB — BRICTYIIEHUE Ha KOH(EPEHIHUIX, KPYTIIBIX CTOJAX,

5 6amioB — uznanue crateu o reme HUPC.

Ecnm HaOpaHHBIN CyMMapHBIA pe3yIbTaT paBeH 55 OamiaM M BBIIIE, TO OOYYAIOIIHIACSI UMEET
MPaBo Ha JIOCPOYHOE MOJYUYECHHE OLIEHKH 32 DK3aMEH.

OObyuaromuecs, HaOpaBie MeHee 55 0ayuioB, a Takke Te, KTO HE YIOBIETBOPEH CyMMOM
HaOpaHHBIX 0AJUIOB M, COOTBETCTBYIOIIEH MM aKaJeMHUYECKOW OIICHKOW, CIAI0T dK3aMEeH Ha OOIIUX
ocHoBaHusX. [Ipu aToM HaOpaHHbIE OaIbl AHHYJIUPYIOTCS.

Tabnuia nepecyeTa B TpaIUIIMOHHBIC OIEHKH
BansHas oueHnka 0...54 55...69 70...84 85...100

AKaI[CMI/I‘-IecKaH OLICHKa HCYOOBIJI. YAOBIJI. Xopouo OTJIMYHO
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Hanpasnenune noarorosku 20.04.01 «TexnocpepHasi 6e30nacHOCTb»
Kpanuduxanus: Maructp

Open — 2020

18



1. Iepeuens komnemenyuii ¢ ykazanuem smanoe ux opmMuposanus 6 npouecce 0C60eHUsA 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 CHCTEeM O€30I1acHO-
CTH

3. Pacuer u mpoekTupo-
BaHHE CHUCTEMBI Oe3oIrac-
HOCTH TEXHOJIOTHYECKOI'O
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

19




Koo konmponu-

Haumenosanue OUECHOUYHO20 cpe()-

- Konmponupyemuwie pasz-
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 TpeOoOBaHUs 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
M, uHTepnpeTH- | 2.Pacder u npoekTuposa- 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- 3aHATUSAM, BBI-
JepKaHue, HOCTHU TE€XHOJIOTUYECKOTO ., | IOoJMIHEHUE caMo-
[ToBbILICHHBI .
ONpeAeATh J10- | IpoLecca. CTOATEIbHON
3ammTa Kypco-
NyLEeHUus: U rpa- paboThl, BHIIOJ-
BOIO  IIPOEKTAa,
HUIBl TPUMEHH- HEHUE  ITaloB
MOCTH  MOJIENH COBOTO TIpO- | o Lorpt HO MO-
K BOTO TIIpO-
ACIH, yp p TyJIIM WIN/A
MaTeMaTHYeCKH eKTa
BOMNPOCHl U3 3K-
ONUCHIBATh JKC- 3amanus JUISL
3aMEHallNOH-
NEPUMEHTANb- CaMOCTOSITENb-
L HBIX OMJIETOB
Hble JaHHBIE W HOM paboThI
ONpEeNeNATh  UuX CTYJEHTOB,
bU3NIECKYIO HalMCaHWE WH-
CYLIHOCTb,  Je- ¢dbopmaroHHO-
JaThb KauyecTBEH- aHAJIUTUYECKOTO
HbI€ BBIBOJBI U3 Beoicokuit OTYETa MO TEME
KOJIMYECTBEHHBIX TUIIOBOTO  pac-
JTAaHHBIX, ocy- qera
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

21




2.0nucanue nokaszameneii u Kpumepueg 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) noOGblEHHbLIT 6bICOKULL (Oomiuy- 2uu gop-
Komnemenyuu | (y00oe1emeopumeibHo) (xopouwio) HO) Muposanus
55-69 6annoe 70-84 6annoes 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 YEJIOBEKA U | 3[aHUSI CHCTEM 3a- | KME 3aHSATHS
OoOWTaHMS, YIUTHIBAC- Cpelbl OOuTaHus IIATHI YEJIOBEKA U | C  HCIONIb-
MbI€ B XOJ€ BBIIOJIHE- cpenpl OOWTAaHHS M | 30BaHHEM
HUS UHXKEHEPHO- X MOJCIH MHTEpaK-
TeXHUYECKHUX 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 U Cpelbl
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€30MMacCHOCTH MHTEPaK-
YMmeer uaeHtuduuupo- | YMeeT ycTaHaBIMBATh | YMeeT HHTEpIpe- | TUBHBIX
BaTh OMNAaCHBIC MPOIIEC- | 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 pacdera 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 oO0pabarbi-
BaTh  CTAaTUCTHYE-
CKHE JaHHBIE O
HAJIGKHOCTH  CHU-
cTeM oOecreueHus
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 (U1lL) ONBIMA 0eAMENbHOCHIUL, XAPAKMEPU3YIOWUX IMANbL YoPpMUPOBAHUS
KOoMRnemeHyuil 8 npoyecce 0C60eHUs. OCHOBHOU NPOGeccUOHANIbHOIL 00pA308aMEIbHOI NPOZPAMMbL

OueHovHbIe cpeacTBa AJIs1 MPOMEKYTOYHOM aTTecTAluU

Bonpocsl 111 NOATOTOBKH K IK3aMEHY
Moayas 1
1. Ilpou3BOCTBEHHBIE OMACHOCTU M BPEAHOCTH, UX UACHTHUPHUKaIMA U aHanu3. [lokazarens onmacHoCcTH
(ITK-13).
2. Omnpenenenue Kod(p@HUIHEHTa HACHILIEHHOCTH MeXaHU3MaMM Mpou3BojcTBeHHON miomanku (ITK-
13).
3. YcnoBus 6e3omacHOCTH TexHomoruueckux mnpoueccon (I1K-13).
4. TexHOJOTUYECKU PETIIAMEHT KaK OCHOBA 0€30IMacHbBIX M 37J0pOBbIX ycioBuii Tpyaa (I1K-13).
5. Onpenenenue omacHbIX paboT U 30H ¢ moBbImeHHoM onacHocThio (ITK-11, TIK-13)..
7. [lpodeccun paOOTHUKOB M BUABI pPa0OT MOBBIILIEHHOW ONACHOCTH, OTHOCUTEIBHO KOTOPBIX MIPEIbsB-
JSFOTCA JONOJTHUTENbHBIE TpeOoBaHus 1o 6e3onacHoctu Tpyna (I1IK-13)..
8. CoBpeMeHHbIE HH)KEHEPHO-TeXHUUeckue cpeactra 6ezonacuoctu (I1K-9, TIK-11, [TK-13).
9. [IpuMmeHeHne UHTETPUPOBAHHBIX crcTeM B obecniedennu Oezomacuoctu (I1K-9, TIK-11, ITK-13).
10. YTo oTHOCUTCS K OCHOBHBIM (JOHJAM OXpPaHbl TPyJla U MHKEHEPHBIM CPEJICTBAM IIPOU3BOJICTBEH-
Hout canutapun? (IIK-11, ITK-13)
11. OcHoBHbIe nepudepuitHbie yCTpOHCTBa Al OE30MaCHOM KCILTyaTallli0 TEXHOJIOru4eckoro o0o-
pynoBanus (I1K-13).
12. CymHocTtb KoMILIeKcHOM cuctemsbl 6e3onacHoctH (I1K-13).
13. IlocnenoBaTebHOCTh MPOEKTUPOBAHUS MHTEIpUpOBaHHOM cucteMbl Oezonacnoctu (I1K-9, IIK-11,
[IK-13).
14. CocraB cucremsl 6e3onacHoctH (ITK-9, ITK-11, TTIK-13).
15. [IpoBenenue oneHku 3¢ (HEKTUBHOCTH MHTErpuUpoBaHHOM cuctembl Oe3omacHoctu (I1K-9, TIK-11,
[IK-13).
Moayasb 2

1. CucTeMbl BEHTHWIIALIMY 110 CTIOCO0Y MoOyxaeHus nrmxenuns Bo3ayxa (I1K-9, I1K-13).
2. Ilox meiicTBHEM KaKOro Hamopa OCYIIECTBISETCS BEHTUIMPOBAHUE MOMEIICHUN B CHCTEMax €cTe-
ctBennol BenTwsiiuu? (11K-9, I1K-13)
3. [lomemienusi, o6opyryemble cucteMaMu BhITsDKHOM BeHTHwsinuu (I1K-9, T1K-13).
4. ITpoexTrpoBaHue crienuaIbHBIX BeHTUHpyembix kabun (I1K-9, ITK-11 [TK-13).
5. Pacuer aspammn (I1K-9).
6. Ha3nauenwue, ycrpoiictBo u npunuun aeiicreus aeduexropa (I1K-9, ITK-13).
7. Haznauenue, BB 1 00J1aCTh TpUMEHEHUs MecTHOM cucteMbl BenTuisiiuu (I1K-11, ITK-13).
8. Haznauenwue cucrem konaunuonnpoBanus Bozayxa (I1IK-11, ITK-13).
9. YcrpoiicTBo cuctem koHaunmonuposanus Bozayxa (ITK-11, ITK-13).
10. Knaccudukanus cucteM koHaunmonuposanus Bo3ayxa (IMTK-11, TIK-13).
11. CymHocTh KOM(OPTHOTO U TexHOJMoTHYecKkoro koHuimonnposanus (I1K-9, ITK-13)
12. YcTpolcTBO CIUIMT-CUCTEMBI KOHAMITMOHUpOBaHus Bozayxa ( [1K-13).
13. Ilpunnun konauunoHupoBanus B cruT-cucreMax (IIK-11, ITK-19).
18. OOBIYHBIC 1 HHBEPTOPHBIE CILTUT-CUCTEMBI, MpeuMmytecTBa U Hepoctatku (ITK-9, ITK-11, TIK-13).
19. CymHocTtb npoekTupoBaHus cucteM kKonaunnonuposanus (I1IK-9, I1K-11, T1K-13).
20. Pacuer TemoBoro OanaHca MOMEIIEHUSI C YYETOM HapyKHBIX U BHYTPEHHUX TEIUJIOBBIX Harpy3oK
(IIK-9, IIK-11).
21. OcHoBHbIe XapakTepuctuku neuieynosuteneit (I1K-13).
22. TIputeocauTenbHBIC KAMEPHI: Ha3HAUCHUE, KiIacCupuKanus, npeumyimectsa u Hepoctarku (I1K-9,
[IK-13).
23. Meroauka pacuera nbuieocaauteabHbix kamep (I[1K-9, ITK-13).
24. 1lukioHBI: Ha3HaUYeHUE, ycTporcTBO U mpuHiun aeiicteus (I1K-9, TTK-13).
25. Meroauka pacueta uukiona (I1K-9, ITK-11).
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26. PykaBHble (puIbTphl: Ha3HAUEHHE, YCTpoiicTBO u npunimn aeictus (ITK-9 TTIK-13).

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

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

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

32. 3ByKOM30IHMPYIOIINE OTPAXACHUS: Ha3HaUYeHHE, yCTporcTBO U npuHIun aeicteus (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. AkycTrueckre 3KpaHbl U BBITOPOJKU: ycTpoiicTBo U npuHumn aercreud (I11K-9, ITIK-11, ITK-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 BuOpanuu (I1K-13).

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

41. CymnocTb u obnacts npuMmenenust Buoporamenus (11K-13).

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

43. YcTpoiicTBO M pUHIN JeiicTBUs BUOpomnoriomatonux nokpsituid (IK-9, ITK-11, TTK-13).

44. CymHOCTb pacuera npyXUHHbIX BHOpou3ossTopos (I1K-9).

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

46. CymHoCTb pacueTa pe3nHOBbIX BUOpouzostopos (I1K-9).

47. OCHOBHBIE MEPONPUATHUS IO 3ALUTE OT BPEIHOr0 AeicTBUs TermoBoro uainydenus (I11K-13).

48. UnnuBuayanpHbIe CpeACcTBa 3amuThI OT TerioBoro u3nydenus (I1K-9, ITK-13).

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

50. Teruto3amuTHBIE YKpaHbl: 00JIaCTh MPUMEHEHHMS, MpeuMytiecTBa U Heaoctatku (11K-13).

51. KoHcTpyKumM HEmpo3padyHbIX TeIio3auTHbIX 3kpanoB (11K-9, I1K-13).

52. 3¢ heKTUBHOCTD TEIUIO3aIUTHBIX 3KpaHoB. [1yTu noBeimenus s¢dexruBHocTy ux 3amuthl (I1K-9,
IK-11).

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

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

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

56. Chopmynupyiite TpeboBaHus K TexHUYeckuM cpeactBam 3ammthl (ITK-11, ITK-13).

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

58. Pacuer orpaxaennii (ITK-9).

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

60. Pacuer teruoBoii n3onauuu. Temmnepatypa pabodell MOBEPXHOCTH TEXHOJIOTHYECKOTO 000pYI0-
BaHUS IIPU KOTOPOI MpUMEHSIOT TeruioByto uzossiuuio (I1K-9).

61. Knaccudukamus cucreM obecriedeHus MokapHoil 6e30MacHOCTH MPOMBIIIIIEHHOro o0bekTa. Oc-
HOBHbIE (DYHKIIMU CHCTEMbI oOecrieueHus noxapHoi 6esonacHoctu (I1K-9).

62. O6sacTh MPUMEHEHHsI YCTaHOBOK BOASIHOTO nokapoTyiienus (ITK-13).

63. CipuHKIJIEpHbIE YCTAaHOBKU: Ha3HaueHHUe, ycTpoiicTBo U npuHiun aercreus (I1K-13).

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

65. Ha3znauenue ycranoBok BojoneHHoro tymenus (I1K-13).

66. City4an npuMeHEHMsI MOKapHbIX BogonpoBoaos (11K-13).

67. O6nacTb NPUMEHEHHSI YCTAaHOBOK razoBoro noxkaporyenus (I1K-13).

68. CymHOoCTh MPOEKTUPOBaHMsI MPOTUBOMOKapHOTO Bogomnposoaa (I1K-9, ITK-13).

69. Pacuet cuctem noxkaporymienus (ITK-13).
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Kpurepun oneHuBaHNs NPH NPOMEKYTOYHOM aTTeCTallUH
[Ipu ouieHKe CPOPMUPOBAHHOCTH KOMIIETEHIIUI B X0JI€ TPOMEXYTOUYHOM aTTeCTallul yYUThIBa-
€TCsl CHCTEMHOCTb, TIOJTHOTA M MPAaBUJIBHOCTh OTBETOB O0YYAIOIMXCS HA 3K3aMEHALMOHHBIE BOIIPOCHI,
CTETeHb IOHUMaHHS U3YYEHHOTO, YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHITNH, YPOBEHb PEUYEBOTO MU
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 u3noxkui. CooTBer-
CTBYIOIIME 3HAHUS, YMEHHUS U BIaIeHUs cHhOPMUPOBAHbBI IOJHOCTHIO

«xopouio»  [BeicraBisercs oOydarolieMmycsi, KOTOpbId TBEpIO 3HAET MaTepuall, 'PaMOTHO U IO
cyliecTBy ero uznaraer. OOyJaromuiicst He JOMyCKaeT CyIIeCTBEHHBIX HETOUHOCTEH B
0TBeTe Ha BONpochl. COOTBETCTBYIOLIME 3HAHUS, YMEHUS U BIaJeHUs] CHOPMHUPOBAHBI

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

BOPUTEIIBHO» [1a, HO HE YCBOWJI €ro JEeTalH, JIOIMYyCKAeT HETOYHOCTH, HEAOCTATOYHO MPABUIIBLHBIC
(bopMyJIMPOBKH, HAPYIIEHUS MOCIEAOBATEIHLHOCTH B U3JI0KEeHUU MaTepuana. O0yuya-
FOIIMIACS MTOKa3bIBaeT o0lIIee, HO HE CTPYKTYpUPOBAHHOE 3HAHHE, B IIEJIOM YCIICIIHOE,
HO HE CUCTEeMAaTHYECKOEe YMEHUE U BIIaJICHHE COOTBETCTBYIOUINX KOMIIETCHIIHIMA

«HeynoBIeT- [BricTaBisercs oOyuaromeMycsi, KOTOPbIi He yCBOMII 3HAUMTEIbHOM YacTU MaTepuala,
BOPUTEJIBHOY» |IOIyCKAaeT CylllecTBeHHble omuOku. OOyuaromuiicss mokasbplBaeT (pparMeHTapHbIE
3HaHUS (WIM UX OTCYTCTBHUE), YACTUYHO OCBOCHHOE YMEHME (MJIM €ro OTCYTCTBHE),
(parMeHTapHOE MPUMEHEHHE HABBIKA (MJIM €r0 OTCYTCTBHE) COOTBETCTBYIOIIUX KOM-
nereHuuil. CrnucbiBaHUE SIBJIAETCS OCHOBAaHMEM JUIsl IOJTYYEHUS OLEHKH «HEYJIOBIIe-
TRBODUTEITHEHO»

OueHovHbIE CpeCcTBA /1JIs1 MPOBeAeHHs TEKYIel aTTecTaluu
TecToBbIC 3a1aHUA

Moayasb I O61mue TpedboBaHus 6€30NACHOCTH NP NMPOEKTHPOBAHUY NPeANPUATHIH, TEXHOJIOT Wit
Hu 000pya0BaHMS
Tecm 1

1. Oxpyrcarouan uenoseka cpeoa, 00yci06/1eHHAA COBOKYRHOCHIbIO (haKmMopos, CHOCOOHBIX OKA3bl-
6amp npaAmMoe Uiu KOC6EHHOE HeMeONleHHOe Ulu OMmOAleHHOe 8030elicmeue Ha HcuHedesameb-
HOCMb YenoeeKd, e2o 300p0oéve U HOMOMCHIBO
1. cpena obuTanus;
2. IpOU3BOJICTBEHHAS Cpea;
3. kom(opTHas cpena.
2. OdoveKmugHo cyuwiecmayouias 603MOHCHOCIb HEZAMUBHO20 6030€liCMEUA HA 00bEeKm Uau npo-
uecc, ¢ pezyipvmame KOmopo2o MOMCem Oblmb NPUYUHEH KAKOU-TUbOO0 yuiepo, epeod, yxXyouiaroujuii
cocmosanue, npuOAOWUIL PA3sumuio YXyoularuiyo OUHAMUKY WU RAPDAMEmpPbl HA3bI8ACMCA. ..

1. puck;

2. OMMacCHOCTH;

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 ORACHOCHU 0eNAMCA HA CPYRNbL:

1. dbusznueckue, XuMHYECKHe, OUONIOTHYECKHE, ICUXO(PU3NOIOTHYECKUE;

2. XUMHUYECKHE, aKTUBHBIE, allIOCTEPUOPHBIC, AaHATUTHYECKHUE;

3. ncuxodusnonorunueckue, Gu3NIECKue, MEXaHUIeCKe, MaTepUaIbHbIC.
5. Ilo eeposamnocmu o30eiicmeusn yenosexka u Ha cpedy 00UMAaHus ONACHOCMU 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. peasibHasi ONIACHOCTb;

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 mexnocgepnoit 6ezonacnocmu ooo3navaem:

1. mpoucHiecTBUE B TEXHUYECKOMN CUCTEME, HE COMTPOBOKIAIOIIEECS THOEIbIO JIIOCH;

2. IPOUCIIECTBUE, CBSI3aHHOE CO CTUXUIHBIMU SIBIICHUSMU Ha 3eMJie U MPUBEIIEe K pa3pylie-
HUIO Ouocdepsl, TeXHOCHEPHI, K THOEIN HITH MOTepE 310POBBS JIIOCH

3. IpOUCIIECTBUE, COMPOBOXKAAIOIIEECS THOENbIO JTI0/IeH, MaTepHAIIbHBIX U IPUPOIHBIX PECYp-
COB.
9. I1o0o npoueccom viA61eHUA ONACHOCHU U OUECHKU B803MONCHBIX HECAMUBHBIX NOCIe0CMEUIL 8 Pe-
3yibmame 603HUKHOBEHUSA HAPYUIEHUIL 6 padome KOHKPEMHBIX MEXHON02UYECKUX CUCHeM U npeo-
cmaenenus IMUX nocaedCmeuil 8 KOJUYeCmeeHHbIX NOKA3Amenax noopaymeeaemcs. ...

1. aHanu3 pucka;

2. ynpaBlieHUE PUCKOM;

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

1. counanbHBIN PUCK;

2. UHIVUBUAYATbHBIN PUCK;

3. aHTPOIMOTEHHBIA PUCK.

Tecm 2

1. Pecuon ouocegpepot 6 npouwinom, npeoopazo8anHtvlit 1100bMU ¢ NOMOWBIO NPAMO20 UAU KOCEEHHO-
20 8030€liCmeus MexXHUYeCKUX cCpeoCcme 6 Yenax Hauayyuiezo cOOmeemcmeus C6oOUM Mamepuansb-
HbIM U COUUATbHO-IKOHOMUYECKUM NOMPEOHOCMAM
1. romocepa;
2. rexHocdepa;
3. nurocdepa.
2. HecamugHnoe c60iicmeE0 MHCUBOU U HEHCUBOU Mmamepuu, cnoCOOHOe NPUYUHUMb Yuiepd camoil
mamepuu: 1100AM, NPUPOOHOI cCpede, MamepuaIbHbiM YEHHOCHAM

1. puck;

2. OIIACHOCTE;

3. BpEAHOCTb.
3. Kakoii zpynnvi onacnocmeii 6 3a6UcCuMOCmu Om nPoUCX0icOeHus He Cyujecmeyem

1. mpupoHas;

2. DKOJIOTHYECKas,

3. conuanpHasi;

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

1. MUKpO - MaKpO OpraHU3MBI, PaIuaIlus;

2. ynapHas BoJiHa, OTpULIaTeIbHAsl TEMIIEpaTypa BO3lyXa, jkapa, BIaXKHOCTh;

3. BJEKTPUYECKUN TOK, IIIyM, U3IIyUCHHUS, 1aBJIICHHE.
5. Ilo éuoam nomoxog 6 Hcu3HeHHOM RPOCMPAHCHEE ONACHOCIU Obléalom:

1. sHEpreTHUecKne, 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/106€KaA U KOOPOUHUPOBAHA 6
npocmpancmee u 60 pemMenu — IMO...

1. peanbHasi OMacHOCTb;

2. MOTEHIIMAJIbHAs OMAaCHOCTb;
7. Cobvimue, npoucxooaujee KpamkospemMeHHo u 001a0arouiee 6bICOKUM YPOBHEM HEZAMUEHOZ0
6030eiicmeus Ha 100eil, nPUPoOHble PecypChl U MaAmepuaibHole pecypcbl Ha3bl6aAemcs. ..

1. ymep0;

2. 4pe3BbIYaHHOE MTPOUCIIECTBUE;

3. IPOUCIIECTBHE.
8. Puck:
1. XOoJIMYECTBCHHAS OLICHKA OIIACHOCTH;
2. pe3ynpTaT peanu3aliy OnacHON MPOU3BOACTBEHHON AESITEIbHOCTH;
3. KaueCTBEHHAas OI[CHKA BO3MOKHOW OMacCHOCTH.
9. I1oo cosoKynnocmuio meponpuamuil, HANPAG1EHHBIX HA CHUMCEHUE YPOBGHA MEXHOI02UYECKO20
PUCKaQ, yMeHbUieHUe NOMEHUUATLHBIX MAMEPUATILHBIX NOmMeEPL U OPYy2UX HE2AMUGHBIX NOC/1e0-
cmeuil agapuii NOHUMAEemcs. ..

1. ananu3 pucka;

2. ynpaBlieHUE PUCKOM;

3. 3ammra pucka.
10. 3asucumocmo eepoamnocmu HexdcenamenabHbvlX cOObIMUIL, C6A3AHHBIX C NOPAICEHUEM onpelde-
JIEHHBIX ZPYNN 1100€il, N006eP2alouiUxcs 6030€liCEUAM ONPEOeIeHHO20 6U0aA NPU Peanu3ayuu co-
0meemcmeyuiux OnAcHoCmeil, On YUC1eHHOCIU IMUX 2PYIN ONPedeIAemcsa Kak. ..

1. couManbHBINA PUCK;

2. MUHIUBUIYJIbHBIA PUCK;

3. KOJUIEKTUBHBIN PUCK.

Monayas II Pacyer u NpoeKTHPOBAHHE CUCTEM 0€30IIACHOCTH
3aoaua 1
PaccuuTaTh mpemoXpaHUTEIBHBIA KJIAaH COCyAa, padoTaromiero moj W30BITOYHBIM JaBICHHEM Iapa

P= SK_22(8 .10° Ila) c temmneparypoi t = 280°C 1 MakcUMaIbHBIM MacCOBBIM pacxoJoM Iapa B cocyne 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 CO3[aHUS JIABJICHUS B COCYJIC B aBApUHHOM PEXUME, HE MPEBbIIIatoieM 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
Pemenne: [IponyckHas criocOOHOCTH MPEIOXPAHUTEIBHOTO KIIallaHa ompeselsercs mo gopmyne [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 dumnuenT,
YYUTHIBAIOIINH TIepena/l JaBIeHUs B KilanaHe; o — Ko dUIUeHT pacxoa i napa u rasza; F. - mionans 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, =————=1,04 — - 06bEMHBII1 pacxos napa B cocy/e.
) 3600-3,2 c
[loncraBuM 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 moabséma kiianana h u3 COOTHOILIEHUS, MPUHUMAEMOTO 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]. YBenu4yenue quamerpa Ha , _ 1?261‘(:0 5% —100% = 389 NPUBEICT K CHH-

JKEHHIO JIABJICHUS 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 C IPUPOTHBIM Ta30M Mo pabounm faBieHneM Pp,s=0,6 MIla u Temneparype ¢ = 20 °C
HUcxonnpie 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 u3rub Cr. 10 o Mlla npu 1 = 20 °C.

Pemenue:

1. OmnpenenuM pa3pbIBHOE YCWIIME MEMOpaHBI, MpeBBIIaoIIee padouee HaBlieHHE 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 cOpachkiBaeMoOro rasza depe3 NpefoXpaHUTENbHYI0 MeMOpaHy B atMocdepy Mo

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 IPOAYKTOB 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 mroniane ceUeHUS MPeIoXpaHUTEIIEHON MeMOpaHbI o hopMmyIie
\%
2
Crf , M7,
rae T —BpeMs, 32 KOTOPOe JIaBJICHHE B3PhIBA JOCTUTHET MAKCUMAIILHOTO 3HAYCHHS, IPUHUMAEM PaBHBIM 1 ¢,
Toraa

-84  Mc.

F =

F=2%_ 0,065
84-1
6. OnpenenuM AuaMeTp HpenoxpaHMTenLHoﬁ 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 MI0CcK0i MEMOpPaHbI IPHHUMAEM
paBHOIi O = 6,5MM. B cooTBeTcTBUY cO cTaHAapTOM (DJIAHIIEBBIX COCTUHEHHI JUAMETP IIOCKOH MeMOpPaHBbI

npuauMaeM d = 300 MM.

3aoaua 3

Ha cTpouTenpHO# MI0IaAKe MOHTaXHHK, BBIIONHSAS 3aJaHUE [0 YCTAHOBKE OAllIEeHHOTO KpaHa BOIU3U
nuaui anekrponepenaun (JIDII), kocHyIcS pyKol Kproka U OBLI CMEPTENIHHO MOPAKEH AIEKTPHIESCKAM TOKOM.
PaboTa Benach B AOXUIMBYIO BETpeHYyI0 moroay 0e3 odopmieHus Hapsjaa - gomycka. Kpan Obin 3a3eMi€H u
cTosu1 0e3 3IeKTpHUYeCcKOd IpoBoAKH. B 310 Bpems Ha psaaoM pacnonoxeHHoi onope JISII — 35 kB ot BeTpoBoit
Harpy3KH U IUIOXOTO COCTOSIHUSI M30JISILIMOHHON MOJBECKH MTPOM30LLIO 3aMbIKaHne (a3HOTO MPOBOJHUKA HA Me-
TaJUIMYECKYIO OIOpY.
o it |

) L:

Pucynok — [TopaxkeHue JIEeKTPUIECKUM TOKOM PabOodyero nmpu MOHTaxKe OAlICHHOTO KpaHa

Hcxonnple maHHBIE: TOK, CTEKAIONIMA B 3eMJII0 NIPH 3aMbIKaHUU ()a3HOTO NMPOBOJHUKA HAa METallIHde-
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 OIMOPHI A0 3a3eMIICHHs KpaHa X>=12M; co-
MIpOTUBIEHNE Tena yenoBeka R;,=800 Om.

TpeOyercsi: onpenenuTs HanpsbkeHne MpuKocHoBeHU Uy, B; onpenenuTs TOK, MpOomeAnni yepe3 de-
noseka I, MA.

Pewmenue:

1. Hanpsbkenune npukocHoBeHus onpeaenum 1o gopmyne U,,= ¢@xi- @k, B, Te (1 — MOTEHIIUAT 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.IHfI 4yepe3 YCJIOBCKa, e Roc — COIIPOTHUBJICHUEC OCHOBAaHUSA, HA KOTOPOM CTOSI
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 HCXOIOM SBHITUCH CIEAYIONIHE 00CTOSTEIhCTBA:

* MOHTaX OamIeHHOTo KpaHa MPOBOJIIICS B JOXKIIUBYIO, BETPEHYIO MOT0Ty 0€3 MPUMEHEHHS 3allUTHBIX
Mep npH pabote Ha paccTosHuu MeHee 30 M oT npoBoaHukoB JIDII — 35 kB [5, 1.9.5.1];

* HEYJIOBJICTBOPUTEIIEHOE COCTOSHHE OTOP U M30JATOPOB (Da3HBIX MPOBOJHUKOB HAa JAHHOM YYacTKe
JIDII- 35.

3aoaua 4

[IbITasgcy uCpaBUTh BO3AYIIHBIM BBOJ 3JICKTPUUECKON JTUHUU B KUAJIOM JOM, YEJIOBEK, CTOA HA MeTaJ-
JMYECKOM O04Ke, KOCHYJICSA PyKOH (ha3HOTO MPOBOJHUKA, UAYIIETO OT TPEX(Pa3HOW YETHIPEXIPOBOTHON IIICK-
TPOCETH C 3a3eMJIEHHOM HEWTpasbio, W OBLI CMEPTENbHO MOpPakEH TOKOM. B MOMEHT MPHUKOCHOBEHUS APYTOi
YEJIOBEK, CTOSl Ha 3emiie, Ha paccTostHUHU 0,5M OT O0UKHM Kacaycs €€ M TakKe MOABEPrcs ACHCTBHUIO dIIEKTpUUe-
CKOT'O TOKa.
Ucxonnpie nanusie: HanpspkeHne GasHoe Uy=220B; conpoTtuBnenue 3a3eMinénnoi HeliTpamn ro=4 Om; duamerp

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

—)l”

- s —
PucyHok — JlelicTBHE 2JIEKTPUUECKOTO TOKA Ha JIFOJIEH IIPU MOIBITKE UCIPAaBUTh BO3AYLIHBINA BBOJ B )KHJIOH 10M
OnpenenuTs: TOKA I g H I A , IPOLIEIIINE COOTBETCTBEHHO Yepe3 MEPBOTO ¥ BTOPOTo venoBeka. ConpoTUBIIEHUE
00yBH MOCTpaaBmuX Ros MPHHATH PaBHBIM HYIIO.
Pewenue:

1. OmnpenenuM TOK, MPOLIECIINI Yepe3 YesIOBeKa, CTOSBILET0 HA METAJUIMYECKOI OoUKe:

Ry6 — conpoTuBienune Mmerayummaeckoi 6ouku. Onpeaenum ero mo ¢popmyne[1,c. 207]

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

2. Onpeaenum:

* TOK, TIPOMIEANINN Yepe3 YeI0BEKa, KaCaBIIIETOCs METALTHICCKOH 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 COIMPOTHUBJICHUC CTCKAaHUA TOKa C HOT

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 (HOPMYITY, TOTYIHM

Lo=—291 0019 umul,, = 19MA.

1000 +4
3adaua 5

Paccuurare KONMMYECTBO AMOKCHIA Cephl, BbLEIAOLErocs 3a 1 wac u3 TpyOOmpoBoja, MMEIOLIETO
BHyTpeHHHI quamerp 100 MM 1 oburyro mpotsbkeHHOCTh 100 M koaddurentT HerepMeTnaHoCcTH. [Ipu wcmbl-
TaHUAX Ha TEPMETHYHOCTH B TeueHue 24 4. ycTaHoBieHO. Uto maBienue auokcuma cepsl (SO2) B 3TOM Tpy0OO-
nposose cHmmIock ¢ 1-10°Ta 10 9,909-10°TIa, 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 Tabnune Menaeneesa); Usoz = 4 KI/KMOIb
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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. Ko dhunueHT HerepMeTHIHOCTH HaliaeM u3 hopMyItsl (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 3Ha4YeHUS KOA((QUIIMEHTa HETEPMETUYHOCTH, MOJyUYCHHBIC ITyTEM pacueTa U 3HaYCHUS,
B3AThIE U3 TAOJHIIBI, CIIEYET, YTO PACCUUTHIBAEMBIH TPYyOOIIPOBO] HMEET TPEOYEMYIO FepMETHIHOCTb.
Tabmmna 1 — KoaddummeHT HerepMeTHIHOCTH /M U1l 000PYZOBaHUS U Ta30IPOBOJIOB

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

Cocynpl, nopiiHeBble KoMipeccopbl | ToxcuyHas 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 pucka R rudenn yenoBeka Ha KOHKPETHOM MPOHU3BOACTBE, €CIIH MO CTATUCTKE MOTHU-
0aeT O/IMH YEJIOBEK B JECATH JIET, @ 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 MPUHUMABIIHNX y4acTHe B JaHHOM Ipoliecce M onpezaersercs no Gop-
MyJe:

R = c. (3.1)
3aoaua 7

[TpoBepUTh OTKJIIOYAIOIIYIO CIIOCOOHOCTH 3aHYJICHHS 3JICKTPOIUTAIOUICH YCTAHOBKH MEXaHHYECKOTO
1exa, KoTopas Mmojiy4aeT dJIeKTpodHepruto oT Ttpanchopmaropa D/Y (A/A) nanpsikenunem 10/0,4 xB, 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 XKuiaMi guamerpoM d = 3,56 MM 1 cedenmem 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 MOJTHHE3AMUTHl CKIIaJa TOPIOYMX MaTepHUajoB, PaclolokKeHHOro B T. TamOose.
Pasmeps! ckmana : gmHa | = 80m , mmpuHa b= 40 M, BeicoTa h = 8M. TpyHT mMeeT compotusiieHre p < 100
Ome*M ( CYTJIMHOK).

Pewenne. 1) Onpenensem KaTerOPHIO MOJIHHE3ANINTHI LIeXa Mo AaHHEIM pasjena 1,
Tabn. 1 vrabn. I11
Kareropus MonHue3aIuTs! |, 30Ha 321U T A
2) OnpenensieM KOHCTPYKLHIO MOJTHHEOTBOJA B 3aBHCHMOCTH OT IMapaMeTpoB
3a[HIaeMOro 00 BEKTA.
AHanu3 THIIOB MONHHEOTBOAOB, IOKA3BIBAET, UTO B HAIIEM CIy4ae, MOIXOAHT
TPOCOBBIA MOITHHEOTBO/L.
3) OnpenenseM BbICOTY MOJIHHENTPHEMHHKA [UTS CO30aHUS HeODXOIMMOM 30HbI 3alLMTHI.
OpHEHTHPOBOYHO, B MEpBOM NMPHOIMKEHHH BBICOTY MOJIHHEIPHEMHHKA MOXKHO
ONpeleNUTE M0 dbopmy:le npuBeCHHOR B MpUMeYaHUH 6 k Taba. 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 !
YA SRS | N3 N, S | E )
| 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 GauIoB BBICTABIIACTCS O0YUYAIOIIEMYCS, €CJTM OH OTBETHJI TIPABMIIHHO Ha 6 BOIIPOCOB;
- 10 GanyoB BeICTaBISAETCS O0YUAIOLIEMYCS, €CJIM OH OTBETHII IPABUIILHO HA 7 BOIIPOCOB;
- 11 GayuTOB BBICTABIISACTCS OOYUAIOMIEMYCSI, €CJIH OH OTBETHII ITPABMIIHO HA 8§ BOIIPOCOB;
- 136an10B BHICTaBIIACTCS 00YYAOIIEMYCSI, €CITH OH OTBETHII IIPABIIIBLHO Ha 9 BOMPOCOB;

- 15 GanioB BeIcTaBise€TCS 00YUaIOLIEMYCs, €CJIM OH OTBETHJI IPaBHIIbHO Ha 10 BOMpOCOB.

Kpurepun onenku (B 0ajy1ax) Npu TECTHPOBAHUM 110 MOIYJIIO 2:

Kaxneiit 3agaua oneHuBaercs 20 0auioM.
Moayas 111

«PacdeT u mpoeKTHpOBaHUE ABTOMATHU3UPOBAHHOM CHUCTEMBI 3aIIUTHD (KypCOBOE MPOEKTHPO-

BaHME).
Temamuxa Kypco6ozo npoeKmupoeanus:

Pacuer n IMPOCKTUPOBAHUEC CUCTCMBbI 0€30I1aCHOCTH TEXHOJIOTHYECKOTO mponecca (HO Ba,I[aHI/IIO).

CTpyKTypa pacyeTHO-NOSICHUTEJIbHOM 3alIUCKU:
TuTyNbHBIN JTUCT.
3anaHue.
Coneprkanue.
Bgenenue.
| AHann3 onacHOCTEN TEXHOJIOTHYECKOTo Mpo1ecca
1.1 Onucanue TeXHOJIOTHYECKOTo Mpolecca
1.2 AHanu3 onacHOCTEH TEXHOJIOTMYECKOTO ITpolecca
2 AHanu3 cucteM 0€30MaCHOCTH MPEAIPUSTHS
2.1 Ananu3 MepompHusaTHii 10 00ecieueHU 0 Oe30MaCHOCTH Ha MPEPUITHH
2.2 AHanu3 aBTOMaTU3MPOBAHHBIX CPEACTB oOecrieueHrst 0e30MacHOCTH
3. [IpoekTupoBaHKe CUCTEMBI OE30MTACHOCTH MPEATPUSATHUS
3.1 IIpoexTupoBaHuE aBTOMAaTU3UPOBAHHOI'O CPEJICTBA 3ALIUTHI
3.2 PacyeT OCHOBHBIX MAPAMETPOB
3akiroueHue
Cnucok UCIOIB3YEMBIX HCTOYHUKOB
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Crpykrypa rpaduyeckoil 4acTH NPOEKTA
1. CoopouHBIit UepTekK CIPOSKTUPOBAHHOTO cpeAcTBa 3amuThI (1 et popmara Al).

[Tpu 3ammTe KypcoBoro npoexTa (Moayib 3) oOydaromemycs 3aaaercs 2 Bonpoca. Kaxapiid o1-
BET 00y4Yaronierocs OlleHUBaeTCss MakCUMyM 5 6anoB. [1o pe3yiabTaTam 0TBETOB 00yHAIOIIUNCS MOXKET
noiryyuth He 6onee 10 6amnoB.

[Ipu ouleHke 3HaHUM, YMEHHUI U HaBBIKOB, MPUOOPETEHHBIX 00yYaIOUIUMCS MIPU KypCOBOM IpO-
EKTUPOBAHUH, YUYUTHIBAETCS UX CUCTEMHOCTD, ITOJIHOTA U MPABHJIBHOCTH OTBETOB Ha 3aJJaHHBIE BOIIPO-
CBL.

O1eHKa «OTIIMYHO» CTABUTCA, €CIIM O0YYAIOIMIUIACS JIOTUYHO U YETKO M3JIaraeT CBOM MO3UIIHH, a
TaK)Ke MOKAa3bIBACT YMEHHUS U HABBIKU, NTOJyUYEHHBbIE UM B XOJ€ MPOBEACHUS MPOCKTUPOBAHUUS, TIOCTIE-
JIOBaTEJIbHOCTh M3JIOKEHUS U MPABUIBLHOCTH BBIBOJIOB, M3JIOKEHHBIX B pPabdOTE, aKKypaTHOCTb M IIpa-
BUJILHOCTh OOPMIICHHSI KypCOBOTO MPOEKTa, YMEHUE MOATBEPAUTHh 3HAHUE JIFOOOTO TEOPETHUECKOIrO
TIOJIOKEHHS WIIM MPAKTUYECKOTO pacueTa, CoJAepKamuxcs B paboTe; Ha padoOTy AaHa MOJIOKHUTEIbHAs
peneH3us1, coOII0IeH KajleHAapHbli rpaduK KypcOBOIO MPOESKTUPOBAHHUS.

O1eHKa «XOpOII0» CTaBUTCS, €CIIM 00YyYaIOLINIiCA 3HACT M TOHUMAET TEOPETUUECKUE TOJIOKe-
HUS WIK PAKTUUYECKUE PacUeThl, coepKalinecs B paboTe, HO IOMyCKaeT HeOObIINe HEAOCTATKU MIPH
OTBETE Ha BOMPOCHI, B 0(pOPMIICHIH pabOThI, a TAK)KE UMEETCS MOJIOKHUTEIbHAS PELIEH3Us, BO3MOXKHO C
HEKOTOPHIMU HE3HAUUTEIHHBIMU 3aMEYaHUSIMHU, KOTOPbIE JOKHBI OBITh YCTPAHEHBI K MOMEHTY 3alllu-
THI.

OneHka «yAOBIETBOPUTEIBHO)» CTABUTCS, €CIU OOYyYaloluiics 3HACT U MOHMMAET OCHOBHBIC
TEOPETUYECKHE IMOJIOKEHHsI pabOTHl HE B MOJHON Mepe, OTBEYaeT Ha BOIPOCHI HEJAOCTATOYHO YETKO,
JIOMyCKaeT HEKOTOPhIE OMMOKU B MPAKTUYECKUX pacyeTax, CoAepKalluxcs B paboTe, HE B MOJIHOM Me-
pe yCTpaHEeHbI HEOCTATKH, OTMEUYEHHBIC PELICH3CHTOM.

OneHka «HEYIOBJIETBOPUTENIBHO» CTABUTCS, €Clid OOydarouuiicss oOHapy>KMBaeT HE3HaHHE
OO0JIbIIeH YaCTH TEMBbI WIM COBCEM HE OPUEHTHUPYETCS B HEH, OTBEYaeT Ha BOMPOCHI OECCUCTEMHO, He-
YBEPEHHO, HEMPaBWIbHO; HE COOJI0aeT KaJleHAapHBIM rpaduK KypcOBOIO MPOEKTUPOBAHUS, UMEETCS
OTpHILIATENIbHAS PEIICH3MS U HE YCTPAHEHBI HEJIOCTATKU U 3aMEYaHHUS.

4. Memoouueckue mamepuaivl, onpedensaiouiue npouedypovl OUCHUSAHUA 3HANUIL, YMEHUIl, HAGbIKOG U (UnU)
OnvImMa 0essimeIbHOCHU, XAPAKMEPUZYIOUUX IMANbL YOPMUPOCAHUA KOMPEMEeH UL

KauecTBo paboThl 00yUaronuxcs B pEHTHHIOBOM CHUCTeMe OlleHHnBaeTcs B Oamnax. OreHka siB-
JSIETCSl HAKOMUTEIIBHOM 32 BeCh MEPHOJ OCBOCHUS JUCIUIUIMHBI. MaKCHMAaIbHO 332 BpPeMs H3Y4YCHHS
JTUCIUIUTMHBI 00y4Jaromuiics MoxxeT Habpath 100 6amios.

100 6ammoB = 60 6ayIOB — pe3ybTaThl CIAYM MOJYJIEH, MOCEIIAeMOCTh 3aHATHH, aKTUBHOCTD
paboThl 0OYYAOIIUXCS HA 3aHIATHSIX + 25 TOMOTHUTENBHBIX 0alIoB + 15 mooupuTeIbHBIX 0aIOB.

Kpurepuu onieHKH 0T4ETa 10 MOAYJIIO

Monynb KomnuyectBo 6amios KonnuecTBo 0a/I0B, HEOOXOAUMBIX JIJISl CJIAYH MOJTYJIS
1 0...15 10...15
2 0...15 10...15
3 0...10 5...10

Bcero 0...40 25...40

[Tocemienne JEKIMOHHBIX M TMPAKTUYECKUX 3aHITHHA JaeT BO3MOXHOCTH OOydaromeMycs
HaOpath 0 +5 0AJUTOB; BHIMIOJIHCHHUE 3a/IaHUN MMPAKTUYCCKUX 3aHITHIA, aKTHBHOE yJacTHE Ha 3aHATHIX
— 10 +15 6amos.

25 TONONMHUATEILHBIX 0aJIOB:

camocTosiTeNlbHas paboTa U yuyacTHe B 3aHATHIX, IPOBOJAUMBIX B aKTUBHBIX (popMax 0O0yUEeHUU.

15 nmoourpuTenbHBIX 0aIIOB:

MOOIIPUTETbHBIE OaIbl HAYUCIIAIOTCS 332 y4acTHE B HAyYHO-HMCCIIENIOBATENbCKOW paboTte, a
TaK)Ke 3a BBIMIOJHEHNE WHIUBUTyIbHBIX TBOPUYECKHUX 3a/TaHHM:

5 6amnoB — paboTa B KpYyKKe,

5 6anoB — BRICTYIJICHUE HA KOH(EPEHIUAX, KPYTIBIX CTOJIAX,

5 6amnoB — u3ganue crarsu 1mo reme HUPC.
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Ecnu HaOpaHHBI CyMMapHBIi pe3yibTaT paBeH 55 OayiaM U BbIIE, TO 00yYalOMIUNACS UMEET
IPaBO Ha JJOCPOYHOE MOJYyYECHUE OIIEHKH 3a IK3aMEH.

OOyuatomnuecs, HaOpaBIIMe MeHee 55 0ayuioB, a Takke Te, KTO HE YAOBIETBOPEH CYMMOM
HaOpaHHBIX OAJIJIOB M, COOTBETCTBYIOIICH MM aKaJIeMHYECKOW OIIEHKOM, CIAI0T AK3aMEH Ha OOIIMX
ocHoBaHusX. [Ipu 3TOM HaOpaHHbBIE OaJTBI AHHYJIUPYIOTCS.

Tabnuia nepecuera B TpaIUIIMOHHBIC OIICHKU
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 1 JOMOJHUTEILHON JIMTEPATYPHI,
JIMIIEH3UOHHOTO TIPOTPAMMHOTO 00eCTIedeHus,
COBpPEMEHHBIX TPOQeCcCHOHANBHBIX 0a3 JTaHHBIX (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 YaCTU MPAKTHYECKON
noaroroBku odyyaromuxcs (I[Ipukas
Muno6puayku Poccun N 885,
Munnpocsemmenust Poccun N 390 or
05.08.2020 "O npakTH4Y€CKOI MOATOTOBKE
obyuarommxcs" (Bmecrte ¢ "[lonoxxenneM o
MPAKTUYCCKOM MOArOTOBKE 00yJaroumxcs')
(3apeructpupoBano B Muntocte Poccun
11.09.2020 N 59778), OO0 «32neKkTpoHHOE
n3narensbcTBo FOpaiit» [JoroBop Ne 20 Ha
OKa3aHUe YCIYT 10 IPeJOCTaBIECHHUIO 10CTYTIa
Kk ObC m3partensctBa «lOpaitt» ot 20.05.2020

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




