MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINN

OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM IT'OCYJAPCTBEHHBIN PAJJMOTEXHUYECKU YHUBEPCUTET UMEHHU
B.®. YTKUHA"

COI'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMIei Kadeaps

Teopusi ropeHus 1 B3pbIBa

paboyas nporpaMma JUCHUIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit XHUMHYECKOIi TeXHOJIOTHHI

VY4eOusrii 1an Junensuposanue 20.03.01 25 00.plx
20.03.01 Texnocdepnas 6e30macHOCTh

Kpamndukanms O0axanaBp

®opma 00yueHns OYHas

OOmas TpyaoeMKOCTh 33ET

Pacnpeueneﬂne YacoB JUCHUILIMHBI 110 CEMeCTPpam

Cemectp
(<Kypc>.<CemecTtp Ha 5(3.1)

Kypee>) Hroro

Henens 16

Bun 3anstuit VII PII VI PIT

Jlexiun 16 16 16 16
TIpakTuyeckue 16 16 16 16
Muas xonTakTHAA 0,25 10,25 (0,25 0,25
pabota
Hroro ayn. 32,25 132,25 |32,25 (32,25
KonTaktHas pabora 32,25 32,25 32,25 |32,25
Cawm. pabora 67 67 67 67
Yacel Ha KOHTPOJIb 8,75 8,75 8,75 18,75
Uroro 108 108 108 108

r. Psa3zann



ITporpammy coctaBui(n):

K.M.H., 00Y., Bopobvesa E.B.

Paboyas mporpaMma AUCIUIUTHHBL

Teopus ropenuns 1 B3pbIBa

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuart o HanpasieHnuto moarotoku 20.03.01 Texnochepnas 6ezonacHocTh (puka3z MuHoOpHayku Poccuu ot
25.05.2020 r. Ne 680)

COCTaBJI€HAa Ha OCHOBAaHUM y4eOHOTO IIaHa:
20.03.01 Texnochepnas 6€30MacHOCTh
YTBEP>KICHHOTO yIEHBIM coBeTOM By3a oT 30.05.2025 mpoTokom Ne 13.

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

XuMHYecKOH TEXHOJOTNH

[Iporokoin ot 16.06.2025 . Ne 8
Cpok zeiictBus nporpammsl: 20252029 yu.r.
3aB. kadenpoiit Kopanenko Bukrop Bacunbesnu



Busuposanue PIL/] nis ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa i 0100peHa s
ucronHenus B 2026-2027 yue6HOM TOAy Ha 3aceIaHny Kabeapsl
XUMHYECKOH TEXHOJIOTHH

IIporoxkom or 2026 . Ne

3aB. kadenpoit

BusupoBanue PII/I niis ncnoJiHeHHsI B 04epeiHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa Jis
ucrnonaHeHus B 2027-2028 yueOGHOM ToAy Ha 3aceIaHuH Kabeapsl
XuMHYecKOH TEXHOJOTMH

IIpotokomor _ 2027 1. Ne

3aB. kadenpoit

Buzupoanue PIIJ] nis ncnotHeHus1 B 04epeHOM Y4eOHOM roay
Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3aceaHuu Kadeapbl

XMMHYECKOH TEXHOJIOTHHI

IIporokomor 2028 . Ne

3aB. kadempoit

BusuposBanue PII/] nist ucnoJiHeHnsi B 04epeiHOM Y4eOHOM roay

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucnoyiHenus B 2029-2030 yueOHOM roay Ha 3acegaHuu Kaheapsl

XuMHYEeCKOH TEXHOJOTMH

IIporokomor _ 2029r. Ne

3aB. kadenpoit




1. LIEJIM OCBOEHMWS AUCLUILIMHBI (MOIYJIST)

1.1|enn qucUMILINHEL:

1.2(®opmupoBaHue CHCTEMHBIX 3HAHHUH 0 QU3MUECKUX M XUMHUYECKUX MPOIECCax, MPOTEKAOMINX IPU TOPEHUH U B3PHIBE.

1.3(OcBoenne MeTo10B aHANMN3a U MOJICITMPOBAHUS IIPOIIECCOB TOPEHMS U B3PBIBHBIX PEaKIUil B pa3IUIHBIX Cpeax.

1.4|Pa3BuTHE HABBIKOB ITPUMEHEHUS TEOPETHUECKUX 3HAHHUM ISl pEIIeHHs TPAKTHIECKUX 3a7a4 B 00J1aCTH MOKapHOU
0€30MacHOCTH, SHEPTETHKU, XUMHUUECKOH TEXHOJIOTUH U IPYTHX OTPaciei.

1.5(IToxroroBka crenuancToB, CIOCOOHBIX IPOrHO3UPOBATE U KOHTPOJIMPOBATH MIPOLIECCH TOPEHUS U B3PHIBA C LIEJIBIO
MOBBIIEHNS 0€30IaCHOCTH U 3P PEKTUBHOCTH TEXHOJIOTMYECKUX MIPOIIECCOB.

1.6|3amaun AMCIUIUIMHEL:

17 I/I3y‘{I/ITB OCHOBHBIC IIOHATHA U KJ'IaCCI/I(i)I/IKaI_[I/I}O IMpOIECCOB IrOPEHMUs 1 B3pbIBA.

1.8 PaCCMOTpeTB (1)I/I3I/IKO-XI/IMI/I‘ICCKI/Ie OCHOBBI I'OpE€HUS, BKIIIOYasl KHHETUKY XUMHUYCCKUX peaKuMﬁ U TEIJIOMAacCOOOMEH.

1.9(13yunte MexaHH3MBI pacpOCTpaHEHH INITaMEHH M AETOHALUH, YCIOBHUS X BOSHUKHOBEHUS U Pa3BHUTHS.

1.10{OcBouTh METO/IBI MATEMATHYECKOTO MOJICIIUPOBAHUS TIPOLIECCOB TOPSHHUS U B3PhIBA.

1.11{TIpoaHanu3upoBaTh BIUSHHE pa3IHYHbIX (AKTOPOB (TeMIIeparypa, JaBJICHUE, COCTAB CPEJIbl) HA CKOPOCTh U XapaKTep
TOPEHHSI.

1.12 I/ISy‘II/ITL MCETOJbI KOHTPOJIA U IIPEAOTBPAILLICHU aBapPIﬁ, CBsA3aHHBIX C TOPECHUEM U B3PBIBOM.

1.13|O3HaKOMUTBCS C COBPEMECHHBIMH TCXHOJIOTUAMHU U CPEACTBAMU MOHUTOPHUHI'a 1 JUATHOCTUKH ITPOILECCOB TOPEHUA U B3PbIBA.

1.14|Pa3Buth yMeHHs pabOTaTh C SKCIICPUMECHTAILHBIMHI JAHHBIMHU M UCIIOJIb30BATh UX JJISI BEpU(DUKAIIMN TEOPETHUCCKUX
Moee.

2. MECTO JUCHHUTIIIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Lukx (paszen) OIL: [B1.0

2.1|TpebdoBaHus K nMpeABAPUTEIbHOI MOATOTOBKE 00y4Ya0LIEr0Cs:

2.1.1|OcHoBBI MOKapHOU 0€30I1aCHOCTH

2.1.2|OcHOBBI aBTOMATH3ALUH U YIIPABICHUS TEXHOJIOTHUECKUX TPOIIECCOB

2.1.3|1nxenepHoe ohopMIIeHHE MPOIIECCOB XUMHUECKON TEXHOJIOTHH

2.1.4| ®u3uKo-XMMHYECKHUE MPOLECCH B TEXHOC(Epe

2.2| AncuumianHbl (MOAYJIM) U NPAKTHKH, VISl KOTOPHIX OCBOEHHUE JaAHHOI AMCHUTIMHBI (MOIYJIs) HEOOXOIUMO KAK
npeallecTByOLee:

2.2.1|IIpousBoacTBeHHas 6€30MaCHOCTh

2.2.2|9kcmyaTanus ONacHbIX MPOU3BOICTBEHHBIX 0OBEKTOB

223 MGZ[I/IKO-6I/IOJIOI‘I/I‘16CKI/IG OCHOBEI 0€30IIaCHOCTH KU3BHEACATCIIBHOCTH

2.2 4| AHaJIn3 TEXHOT€HHOTO PUCKa

2.2.5|9konorus

2.2.6|Xumus oKpysxaromen cpeast

2.2.7|{TTIpon3BoACTBEHHAS MTPAKTHKA

2.2.8|TIpenauruioMHas mpakTHKa

2.2.9|Texnonoruyeckas (IPOSKTHO-TEXHOJIOTUYECKAs) IPAKTHUKA

2.2.10|TToaroToBka K mpoLexype 3alUThl | 3aIUTa BBITYCKHON KBATH(UKALHMOHHONW pabOThI

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAayJis)

IIK-3: Cnocoden pa3padaTbIBaTh U BHePATH MePONPHUSATHS 10 MOBLIMIEHUIO 3¢ deKTHBHOCTH NPUPOI00XPAHHOI
JAesITeJJbHOCTH OPraHU3alMH, NPeJyNpe:KIeHHI0 BOSHUKHOBEHHS YPe3BbIYAiHbIX CHTYalMii IPHPOJHOI0 U TEXHOTeHHOI0
XapakTepa

MK-3.3. UcnoJib3yeT HABBIKH BbISIBJIEHUS U AHAJIN3A IPUYMH U HCTOYHHKOB aBAPHITHBIX BHIOPOCOB H COPOCOB 3arpsI3HAOIINX
BENIECTB B OKPYKAIOLIYIO CPEY, a TAKIKe MpeIynpe:KaeHNsl BOSHHKHOBEHHUS YPe3BbIYAlHbIX CUTYal[ii IPHPOJIHOTO U
TeXHOT'€HHOI0 XapaKTepa




3HaTh

OCHOBHbIE IPUYUHBI K MEXaHU3Mbl BO3HUKHOBCHHUS aBAPUIHBIX BBIOPOCOB M COPOCOB 3arps3HSIOIIMX BEIIECTB B OKPYKAFOIYIO
cpeny.

Knaccudukaiuio HCTOYHUKOB 3arpsi3HEHUS M TUITBI aBAPUUHBIX CUTYAIH IPUPOJAHOTO U TEXHOTEHHOTO XapakTepa.
3akoHOaTeNbHbIe 1 HOPMAaTHBHBIE TPEOOBAHUS IO OXpaHe OKPY)KaIOLIeH Cpeabl U MPEAYIPEekKICHUIO YPE3BbIYAHBIX CUTYaLU.
MeTo/ibl U CpeicTBa MOHUTOPUHTA M KOHTPOJISI BEIOPOCOB 3arpsA3HSIOIINX BEIICCTB.

OCHOBBI aHaJIM3a PUCKA U OLIEHKH IOCIEICTBUNA aBapUIHBIX BEIOPOCOB.

YmMmeTh

BBISBIIATS M aHATM3UPOBATH IPUYHMHBI U HICTOYHUKH aBApUIHBIX BEIOPOCOB M COPOCOB 3arpsi3HSIIONINX BEIIECTB.

[IpoBoauTH OIIEHKY PUCKAa BO3SHUKHOBEHHS aBAPUHHBIX CUTYAIH U WX MOTEHIIMAIHFHOTO BO3/ICHCTBHS Ha OKPYKAIOMIYIO CpPeay.
Vcnonb30BaTh METOBI MOHUTOPUHTA M JMATHOCTUKHU JJISi CBOEBPEMEHHOT0 OOHApPYKEHHs aBapUIHHBIX BEIOPOCOB.
PaspabaTbIBaTh U pealu30BBIBATH MEPOTPHUATHS TI0 IPEAYIPEKICHUIO M JIMKBUIAIMHA aBAPUIHBIX BEIOPOCOB M YPE3BhIUAHBIX
CUTyaluH.

O opMIIATh TEXHUYECKYIO H HOPMATHBHYIO JJOKYMEHTAIINIO, CBSI3aHHYIO C aHAJIM30M U MPEIOTBPALICHUEM aBapHid.

Baanersb

HagbikaMu paboTHI ¢ TPOrpaMMHBIM 00ECIICUCHHEM U TEXHUYECKUMH CPEJICTBAMU JJIsi MOHUTOPUHTA U aHAJI3a BEIOPOCOB.
MetoauKy npoBeAeH!s] KOMIUIEKCHOTO aHaJIM3a aBapUHHBIX CUTYalui U pa3padOTKH MEPONPUSTHI 1O UX HNPEAOTBPAILECHHIO.
[IpakTH4YeCKUMH HABBIKAMHU B3aUMOJCHCTBHS C SKCTPCHHBIMH CITyKOaMH M OpraHaMH YIPABIICHHS B CIIy4yae BOSHUKHOBEHHUS
AaBApUUHBIX CUTYALIHM.

TeXHOJOrUsAMHU U HHCTPYMEHTAMH JUIS OTIEPATUBHOTO PEArnpOBaHUs U MUHUMH3AILIUH TTOCIISICTBUHA aBapUiHBIX BEIOPOCOB.

IIK-5: Cnocoden o6ecnieynTh MPOTHBONOKAPHBIN PeKUM HA 00beKTe

IIK-5.1. Mcnosb3yeT HOPMbI U TpeOOBaHHUS 0011€0TPACIeBbIX, 0TPACIEBbIX IPABHJI, PeIJIaAMEHTOB, TPe0OBAHHUS JIOKATbHBIX
HOPMATHBHBIX JOKYMEHTOB MO MOKapHOii 6e30MacHOCTH

3HaTh

OcHOBHBIC HOPMATHBHBIE TOKYMEHTHI H 3aKOHOAaTeIbHBIE aKThI, PEryIHPYIOIINe BOIPOCH MoxkapHoi 6e3omacHocT (DenepansHbe
3akoHbl, ['OCTe1, CHulls, III16 u ap.).

CTpyKTypy H cojepiKaHHe 0OIMEoTPACIEeBEIX M OTPACTEBBIX IPABIII U PETTaMEHTOB TI0 MOXKapHOH 0€30IacHOCTH.
TpebGoBaHuUs JIOKATIbHBIX HOPMATUBHBIX aKTOB OPraHU3alMU B 00J1aCTU MOXKapHOil 6e30IacHOCTH.

OcCHOBHBIC IPUHITHITH OPTAaHU3AIIHA TT0XKAPHOH 0e30MaCHOCTH Ha 00BEKTAaX PA3INIHOTO HA3HAUCHUS.

OTBETCTBEHHOCTb U ITOJHOMOYUS CYOBEKTOB 00eCIIeueH s IT0XKapHOH 0e30I1acHOCTH.

Ymertn

AHanu3upoBaTh U NPUMEHATh HOPMBI U TPEOOBaHUS HOPMATUBHBIX JOKYMEHTOB 10 N0XKapHOH 6e30MacHOCTH B IpodhecCHOHAIbHON
JIeATEIbHOCTH.

O1eHNBaTh COOTBETCTBHE OOBEKTOB U IMPOLECCOB TPEOOBAHUAM MOXKAPHOH OE30MaCHOCTH.

Pa3pabatsIBaTh peKOMEHIANN 1 MEPOIIPHUSTHS 10 COOMIONEHAIO IPABHII TI0’KapPHOH 6e30MacHOCTH.

ITpoBoaUTE NPOBEPKY U KOHTPOJIb COOMIOAECHHSI HOPMAaTUBHBIX TpeOOBaHUil Ha pabOUnX MECTaxX U OOBEKTax.

OdopMITATh JOKYMEHTAIIHIO, CBA3AHHYIO C 00ECTIEUCHHEM ITOXKAPHOH 0€30MaCHOCTH B COOTBETCTBHU C HOPMATHBHBIMH
TpeOOBaHUSIMHU.

Baanersb

HasbixaMu paboThl ¢ HOPMaTUBHO-IIPABOBON 0a30M U CHEMATN3UPOBAHHBIMU HH(POPMALIMOHHBIMU CUCTEMAMU 110 NOXKAPHOH
0€30IacHOCTH.

MeroayukamMy IPOBEACHUS ayAUTa U MHCIIEKTUPOBAHUS OXKapHOH 0€30MacHOCTH.

TexHOIOrusIMH HOATOTOBKH U NPOBEICHUSI MHCTPYKTaXKeH U 00y4alolixX MEPOIPUATHH 110 MOXKAPHOH 6€30MaCHOCTH.
ITpakTHYecKUMHU HaBBIKAMH Pa3pabOTKU U BHEIPEHHs JIOKAJIbHBIX HOPMATUBHBIX aKTOB I10 I0XKapPHON 0€30IaCHOCTH.
WHcTpyMeHTaMu JUIs MOHUTOPHHTA U aHaIn3a coOII0AeHHS TpeOOBaHUH OXKapHOH 6e30MacHOCTH Ha 0OBEKTaX.

MK-5.2. CoaepKUT B MCTPABHOM COCTOSIHMH CHCTEMBI U CPeJACTBA MPOTUBOMOKAPHOI 3aIIUTHI




3HaTh

OCHOBHBIE BHJIBI CUCTEM U CPEACTB IPOTHBOIMOKAPHOH 3aIIUTHI (TT0’KapHasi CHTHAIM3ALKs, CHCTEMBI ONIOBEIICHHUS U YIIPABICHHS
9BaKyalfei, CHCTEMbI I0XKapOTYILIEHHs, IEPBUYHbIE CPEACTBA MOKAPOTYIICHUS U Jp.).
HopmaTuBHBIe TpeOOBaHMS M CTAHAAPTHI MO SKCIUTYaTaIllMH U TEXHUIECKOMY OOCTY)KUBAHHUIO CUCTEM MIPOTUBONOKAPHOHN 3aIHUTHI.
[IpaBuia u peraaMeHTs! NPOBECHUS NMPO(UITAKTHIECKOT0 00CITYy>KUBAaHHUS U PEMOHTA ITPOTHBOIOXKAPHOTO 000PYIOBAHUSI.

[Topsinok npoBeneHNs IIaHOBBIX MPOBEPOK U KOHTPOJI TEXHUYECKOTO COCTOSIHUS CHCTEM M CPEJCTB MIPOTUBOIOKAPHOI 3all[UThI.
TpeboBanus 1o 6e30MaCHOCTH IPH MPOBEICHUH TEXHUYECKOT0 00CITY)KUBAaHUS U PEMOHTA.

YMeTh

[TpoBOUTH TEXHIUYECKOE 0OCITYKUBAHUE, TPOBEPKY H PEMOHT CUCTEM M CPEJCTB IIPOTHBOIOKAPHOH 3alUTHI B COOTBETCTBUH C
HOPMATHBHBIMH TPEOOBAHUSIMH.

BBISBIISATS HEUCTIPABHOCTH U IMOTEHIUAIILHBIE IPUYUHBI OTKa30B B pabOTEe MPOTHUBOIIOKAPHOTO 000PYA0BAHHUS.
OpraHu3oBbIBaTh U BBINOJIHATH [IJIAHOBbIE IPOBEPKU UCIIPABHOCTH CUCTEM M CPEJCTB IIPOTHBOMOKAPHOM 3all[UTHI.
O¢opMIIITh TEXHUYECKYIO TOKYMEHTAIMIO U OTYETHOCTH 110 COCTOSTHHIO MTPOTHBOIIOKAPHBIX CHCTEM U CPEICTB.
KoopauaupoBats AefcTBHS ¢ NTPOGHIBHBIME CITyKOaMH M CHIEIUATNCTaMH ISl YCTPaHEHUS BBISIBJICHHBIX HEUCIIPABHOCTEH.

Baanersb

[TpakTHYecKMMHU HaBBIKAMH SKCIUTYaTalluk U TEXHUYECKOTO OOCTY>KUBAHUS Pa3IMYHbIX CHCTEM IIPOTHUBOIIOKAPHON 3aIUTHI.
MetoaukamMy TUarHOCTUKH U TECTUPOBAHUS pabOTOCIIOCOOHOCTH MPOTHBOIIOKAPHOTO 000PYJOBAHUSL.
TexHOoJO0rusAMY NPOBEAECHUS PEMOHTA U 3aMEHbI KOMIIOHEHTOB CHCTEM IIPOTUBOIOKAPHOI 3allUTHI.
WnctpymerTamu 1 000pyZ0BaHUEM IS TEXHUYECKOTO 00CTYKHBaHHSI IPOTHUBOIOKAPHBIX CHCTEM.
HaBblkaMu opraHu3aniy CUCTEMBI PETYJISPHOTO MOHHUTOPUHTA H KOHTPOJISI COCTOSIHUSL IPOTHUBOIIOKAPHOTO 000pYI0BAHHUS.

B pe3yabTaTe ocBoeHMS TMCHUILINHBI (MOIYJIs1) 00y4yarommiicst 10JKeH

3.1

3HaTb:

3.11

OCHOBHBIC 3aKOHBI ¥ IPUHIUIIBI KJIACCHYECKON TepMOJUHAMUKY (IIEPBBIA M BTOPOH 3aKOHBI TEPMOJHUHAMHUKH, 3aKOH

COXPAHEHUS SHEPTUHU, SHTPOIHUS U JIp.).

3.1.2

TepMoarmHaMU9IeCcKe CBONCTBA M XapaKTEPUCTUKH BEIIECTB, UCIOIB3YEMBIX B TETNIOTEXHUKE (Ta30B, KUIAKOCTEH, MapoB).

3.1.3

TemoBbie IMPOUECCHI U TUKIIBL (PISOSHTpOHI/I'{CCKI/IC, I/1306apI/ILI€CKI/IC, H30XOPHBIC, ITUKJIBI KapHo, PCHKI/IHa, Otro u )lp)

3.14

MCTO,Z[LI pac'{'e'Ta TCIJIOBBIX MAllIMH U TECTVIOTEXHUYCCKUX YCTAaHOBOK.

3.15

OCHOBBI TEIIOOOMEHA: TEIIONTPOBOAHOCTH, KOHBCKIHNA, U3JTYyUCHHUE.

3.1.6

HopmaTuBHBIE TpeOOBaHHS U CTaHIAPTHI, IPUMEHSIEMBIE B TEIUNIOTEXHUKE.

3.1.7

COBpCMeHHLIe METOJBI U CPEACTBA UBMEPECHHS TCIVIOTEXHUYECKUX IMMapaMETPOB.

3.2

YMmeTnb:

321

BoInonHATh pacy€Tsl TEPMOJIMHAMUYECKUX IPOLIECCOB U LIUKJIOB.

322

AHaJ'lI/I?;I/IpOBaTI) pa60Ty TCIJIOBBIX MAIlIMH U TCIINIOTCXHUYCCKUX CUCTEM.

3.2.3

HpI/IMeHﬁTB TEPMOAUHAMUYCCKUEC YPABHCHUA U1 PECIICHUS WHXXCHCPHBIX 3a/1a4.

3.24

BBITIOTHATH TETIOTEXHUYECKHUE paC‘IéTLI TeriooOMeHa B Pa3JIMYHBIX YCIIOBUAX.

3.2.5

Hcnonb3oBaTh CIICHUAJIM3UPOBAHHOC MMTPOTPaAaMMHOE obecrnecueHne JJIs1 MOACJIUMPOBAHUSA TEIUIOBBIX ITPOLECCOB.

3.2.6

HpOBO,}II/ITb OKCIIEPUMCHTBI U UBMEPCHUS OCHOBHBIX TCPMOJUHAMUYCCKUX TapaMETPOB.

3.2.7

O1neHUBATh SHEPTETHUECKYIO Y(PPEKTUBHOCTh TEIUIOTEXHUYECKUX YCTAHOBOK.

3.3

Baanerts:

3.3.1

Hasbikamu MMPOBCACHHNA TCINIOTEXHUYICCKUX paC‘IéTOB " aHaJIn3a pe3yJIbTaTOB.

3.3.2

MeTO,HI/IKaMI/I MOACINPOBAHUA U ONNTUMHU3AIIUN TCIIOBBIX ITPOLICCCOB.

3.3.3

HpI/IéMaMI/I OKCIIEPUMEHTAJIbBHOI'O UCCJICAOBAHUSA TCIIOBBIX SIBICHUU U 06opya03aﬁym.

3.34

TexHomOTUIMH MPUMCEHCHUSI COBPEMCHHBIX TCIUIOTEXHUICCKUX l'IpI/I60pOB U CPCACTB UBMCPCHUSA.

3.35

CriocoOHOCTBIO CaMOCTOSATENBLHO pa3padaThIBaTh PEKOMEH/IALINH 110 MOBBIIICHHIO 3 (HEKTUBHOCTH TEIIOBBIX

CHUCTEM.

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLY JISA)

Kon

| 3aHATHA Kvpe MM

HaumenoBanue pa3aenos u TeM /Buj 3anatusi/| Cemectp / | Yaco | Komneren- | Jlutepatypa

®opma
KOHTDOJI51

Pa3nen 1. OcHoBHAsI 4YacCTh

11

BBe/icHUE B TECOPHIO TOPEHUS U B3phIBa 5 0
/Tema/




1.2 OCHOBHBIE NOHATHS U KIacCU(UKALUS IPOLECCOB I1K-3.3-3 J1.1 Hanmcanue
TOpeHwsI ¥ B3pbiBa. Posb TOpeHus 1 B3PHIBOB B [K-3.3-Y | JI1.3J12.1J13.1 KOHCTIEKTa
TEXHUKE U NPOMBIIUIEHHOCTH. /JIex/ I1K-3.3-B D1 JICKITUH,

I1K-5.1-3 TECTHPOBAHHE,
IK-5.1-V YCTHBIE OTBETHI
I1K-5.1-B Ha BOIPOCHI
I1K-5.2-3

IK-5.2-y

IK-5.2-B

13 W3ydeHue cBOMCTB roproyux cMecei ITK-3.3-3 J1.1J11.2 BeinonHenue
OmnpeziesieHue cOCTaBa U XapaKTePUCTHK [IK-3.3-Y | JI1.3J12.1JI3.1 | mpakTtuveckoit
TOIUIMBHO- BO3AYIIHBIX cMeceid. /TIp/ IK-3.3-B o1 pabotsl. 3amura

IK-5.1-3 BBITIOJTHEHHON
[K-5.1-y paboThL.
I1K-5.1-B

I1K-5.2-3

IK-5.2-y

IK-5.2-B

1.4 ®u3HKO-XUMHYECKHE OCHOBHI ropenus /Tema/

15 CTpyKTypa U CTaJIUH TOPEHUS. XUMHUECKUE I1K-3.3-3 JI.1J11.2 Hanwmcanue
peaxkuuu ¥ KUHETHKa ropenust. /Jlex/ [K-3.3-y | JI1.3J12.1J13.1 KOHCIIEKTa

I1K-3.3-B D1 JIEKITHH,
IK-5.1-3 TECTUPOBAHUE,
IK-5.1-V YCTHBIC OTBETHI
I1K-5.1-B Ha BOIIPOCHI
IK-5.2-3

IK-5.2-V

ITK-5.2-B

1.6 HccnenoBanue MpoieccoB rOPeHUs B I1K-3.3-3 JI.1J11.2 BeinonHeHne
11a00paTOPHBIX YCIOBUSAX M[K-3.3-Y | JI1.3J12.1JI3.1 | mpaktu4eckoii
Habnroienue u aHanu3 iaMeHH, H3MEepeHUe I1K-3.3-B 21 paboThl. 3amura
TeMIeparypsl U CKopocTu ropenus. /I1p/ IK-5.1-3 BBITIOJTHEHHOM

IK-5.1-Y paboThI.
IK-5.1-B
IK-5.2-3
IK-5.2-V
IK-5.2-B

1.7 TernoBbIIeNeHNE U TEPEHOC MAacCHl B TIpoLieccax
ropenus /Tema/

1.8 TennoBbleNIeHHE U IEPEHOC MACCHI B ITPOLIECCAX IK-3.3-3 J1.1J11.2 Hamucanne
TOpEHHUs MK-3.3-Y | JI1.3J12.1J13.1 KOHCIIeKTa
MexaHU3MbI TEIO00MEHa, TeIJI0- U IK-3.3-B €] JIEKLIMH,
MAacCOINepeHo0C B TOPAIINX cucTeMax. /JIex/ IK-5.1-3 TECTHPOBaHUE,

[IK-5.1-Y YCTHBIE OTBETHI
IK-5.1-B Ha BOIPOCHI
IK-5.2-3

IK-5.2-V

I1K-5.2-B

1.9 OnpezeneHne CKOPOCTH PacpOCTPaHCHHUS IK-3.3-3 JI.1J11.2 BeinonHenue
IUTaMEHH MK-3.3-Y | JI1.3J12.1J13.1 | mpakTH4eckoi
OKCEePUMEHTAIBHOE U3MEPEHNE CKOPOCTH I1K-3.3-B €] paboThl. 3amuTa
ropenus B Tpy0Oax winu kamepax. /IIp/ IK-5.1-3 BBITIOJTHEHHOM

[K-5.1-y paboTHI.
IK-5.1-B
IK-5.2-3
IK-5.2-V
I1K-5.2-B
1.10 Tumsl ropenust U ux xapakrepuctuku /Tema/




111 ITnams nuddy3uoHHoe 1 06beMHOE, 1ETOHALIN, I1K-3.3-3 J1.1J11.2 Hanucanue
nedunarpanus. OCOOCHHOCTH FOPEHUS TBEP/BIX, [K-3.3-Y | J1.3J12.1J13.1 KOHCIICKTa
XKHUJIKUX U ra3000pa3HbIX TOIUB. /Jlex/ TIK-3.3-B 21 JICKITUH,

I1K-5.1-3 TECTHPOBAHHE,
IK-5.1-V YCTHBIE OTBETBI
IK-5.1-B Ha BOTIPOCHI
I1K-5.2-3

IK-5.2-y

IK-5.2-B

112 W3yuenne KNHETUKN XUMHUYECKUX PeaKIUi ITK-3.3-3 JI1.1J11.2 Beimonnenue
TOpCHUS [IK-3.3-Y | JI1.3J12.1J13.1 | mpaktudeckoii
AHanu3 BIHSHUS KOHIIEHTPAIMHN PEareHTOB U TIK-3.3-B 21 pabotsl. 3amura
TeMIepaTypbl Ha CKOpOCTh peakimu. /TIp/ I1K-5.1-3 BBITOJIHCHHOM

[K-5.1-y paboThl.
[IK-5.1-B
I1K-5.2-3
IK-5.2-y
IK-5.2-B

1.13 OcHOBBI Teopuu B3pbIiBa /Tema/

1.14 Knaccuduxkaiiys B3pbIBOB, GU3UKA U XUMHUS I1K-3.3-3 JI.1J11.2 Hanwucanue
B3PBIBHBIX [IPOLIECCOB. MeXaHU3MBI IETOHALUU U MK-3.3-y | JI1.3J12.1J13.1 KOHCIIEKTa
neduarpamun. /Jlex/ T1K-3.3-B 21 JICKIIHH,

IK-5.1-3 TECTUPOBAHUE,
IK-5.1-V YCTHBIC OTBETHI
I1K-5.1-B Ha BOIPOCHI
IK-5.2-3

IK-5.2-V

ITK-5.2-B

1.15 MoaenupoBaHue pacrpoCTPaHEHHUS B3PbIBHOM I1K-3.3-3 JI.1J11.2 Berinonnenue
BOJIHBI MK-3.3-Y | JI1.3J12.1J13.1 | mpakTudeckoii
Hcnonp30BaHKe MPOTrPaMMHOTO 00ECICUSHHUS ISt T1K-3.3-B 31 paboThl. 3amura
pacuéra napametpoB B3pbiBa. /TIp/ IK-5.1-3 BBINOJIHEHHOM

[K-5.1-y paboThL.
I1K-5.1-B
IK-5.2-3
IK-5.2-V
IK-5.2-B

1.16 PacnipocTpaHeHue TiIaMeHH 1 B3pBIBHAS BOJTHA
/Tema/

1.17 Mogenu pacrpocTpaHeHus MJ1aMeHH, CKOPOCTb U IK-3.3-3 JI1.1J11.2 Hanucanue
CTPYKTYpa B3pbIBHOH BOJIHBL. /JIek/ [IK-3.3-Y | JI1.3J12.1J13.1 KOHCIIEKTa

T1K-3.3-B 21 JICKITUH,
IK-5.1-3 TECTUPOBAHUE,
[K-5.1-y YCTHBIE OTBETHI
I1K-5.1-B Ha BOIPOCHI
IK-5.2-3

IK-5.2-V

I1K-5.2-B

1.18 HccnenoBanue napaMeTpoB JETOHAIUH IK-3.3-3 JI1.1J11.2 Brimonnenue
DKCIIEPUMEHTHI U pacuéThl XapaKTePUCTUK MK-3.3-Y | JI1.3J12.1J13.1 | npaxtudeckoit
JETOHALMOHHBIX Tporieccos. /TIp/ [1K-3.3-B 91 paboTsl. 3amura

IK-5.1-3 BBITIOJTHEHHOM
[K-5.1-y paboThl.
I1K-5.1-B
IK-5.2-3
IK-5.2-V
I1K-5.2-B

1.19 MeTo1bI HicCEeI0BaHUS TPOLIECCOB TOPEHUS U

B3pHIBa
/Tema/




1.20 OKCNEepUMEHTAIbHBIE U BBIYUCIUTENIbHbIE 2 I1K-3.3-3 J1.1J11.2 Hanucanue
METO/IbI, COBPEMEHHbIE TPUOOPHI U TEXHOJIOTHH. [K-3.3-Y | J1.3J12.1J13.1 KOHCIICKTa
/Jlex/ TIK-3.3-B 21 JIEKIIHH,
I1K-5.1-3 TECTHPOBAHHE,
IK-5.1-V YCTHBIE OTBETHI
IK-5.1-B Ha BOIPOCHI
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
121 Pacuér 1 aHanu3 TEIIOBBLIEICHNUS IIPY FOPEHUU 2 ITK-3.3-3 JI1.1J11.2 BeinonHenue
BrinmonHeHwe TEIUIOBBIX pacyETOB U OI[EHKA IMK-3.3-Y | JI1.3J12.1J13.1 | mpakTuueckon
sHepreruyeckoro 3¢ dexra. /TIp/ I1K-3.3-B € pabotsl. 3amura
IK-5.1-3 BBITIOJTHEHHON
[K-5.1-y paboThL.
[K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
1.22 be3onacHocTh 1 NIpefoTBpallleHHE aBapuii, 0
CBSI3aHHBIX C TOPEHHUEM U B3PHIBOM
/Tema/
1.23 TexHuueckre Mepbl, HOPMBI U IIpaBUIA 2 IK-3.3-3 JI1.1J11.2 Hanucanue
0€30I1aCHOCTH, CHCTEMBI 3aInTEI. /JIeK/ I1K-3.3-Y | JI1.3J12.1J13.1 KOHCIIEKTa
TIK-3.3-B D1 JIEKIUH,
I1K-5.1-3 TECTHPOBaHHUE,
IK-5.1-V YCTHBIE OTBETHI
I1K-5.1-B Ha BOIIPOCHI
IK-5.2-3
I1K-5.2-Y
IK-5.2-B
1.24 PazpaboTka Mep 6e301aCHOCTH P paboTe C 2 IK-3.3-3 JI1.1J11.2 Beinonnenue
TOPIOYNMH 1 B3PBIBUYATHIMHU BEIIECTBAMU IMK-3.3-Y | JI1.3J12.1J13.1 | mpaktuueckon
ITpakTHdeckoe 3aHATHE 110 OLEHKE PHUCKOB U I1K-3.3-B €] paboThl. 3amuTa
BbIOOPY cpeacTB 3amuThl. /TIp/ I1K-5.1-3 BBIMOJIHEHHOM
[K-5.1-y paboTsl.
I1K-5.1-B
IK-5.2-3
I1K-5.2-Y
IK-5.2-B
1.25 CamocrostenbHas pabora /Tema/ 0
1.26 CamocrostensHas pabota /Cp/ 67 IK-3.3-3 JI1.1J11.2 Ioaroroska
MK-3.3-y | JI1.3J12.1J13.1 KOHCIIeKTa
T1K-3.3-B 21 JICKITUH,
[1K-5.1-3 BBITTOJIHEHHS
[IK-5.1-Y JIOMAIIHUX
T1IK-5.1-B 3aJaHHH,
IK-5.2-3 MOJATOTOBKA K
IK-5.2-y 3a4ery
I1K-5.2-B
1.27 3ayert ¢ ouenkoii /Tema/ 0
1.28 IToxroroska k 3auety /3a0/ 8,75 I1K-3.3-3 JI1.1 J11.2
MK-3.3-y | JI1.3J12.1J13.1
IK-3.3-B 01
IK-5.1-3
IK-5.1-Y
I1K-5.1-B
I1K-5.2-3
IK-5.2-Y

I1K-5.2-B




1.29

Cpnaua 3auera /MKP/

5 0,25

I1K-3.3-3
IK-3.3-¥Y
I1K-3.3-B
IK-5.1-3
IIK-5.1-¥
IK-5.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B

J1.1J11.2
JI1.3J12.1J13.1
€]

5. OIEHOYHBIE MATEPHAJIbI IO JUCIUILIMHE (MOAY.JIIO)

CDOHI[ OLCHOYHBIX CPCACTB IIPUBEICH B HpI/IHO)I(eHI/II/I K pa60qe171 nporpaMme JUCHUIIITNHBL

6. YHEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JUTEpaTypa

Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuectso/
rof HaszBaHue DbC
JI1.1 |Mmromos, H. A1 Teopust ropeHus U B3phIBa : ydeOHOE IocoOue 11 CIo Capatos: 978-5-4488-
IIpodobpazosan |1203-3,
ue, 2024,96 c.  |https:/www.ip
rbookshop.ru/
139114.html
JI1.2 |Henpusrens, F0. H., |Teopus ropenus u B3pbisa. JIJabopaTOpHBIA NPaKTUKYM : XKenesnoropck: |2227-8397,
Iy6un, A. A., Koais,|yae6H0€e TocoOme Cubupckast https://www.ip
10. H. HOXKapHO- rbookshop.ru/
criacaTenbHas 140563.html
akagemus [ TIC
MUC Poccumn,
2024, 90 c.
JI1.3 |Topes, B. A,, Teopus ropeHus 1 B3pbIBa : yueOHO-MeToIHIecKoe Tocoore  |Mocksa: 978-5-7264-
Yenexona, E. 10. MUCHU-MI'CY, |3374-5,
3BC ACB, 2024, |https://www.ip
44 c. rbookshop.ru/
142192.html
6.1.2. JlonoHuTeIbHAS TUTEPATYPA
Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnarensctBo, | Kommuectso/
rof HazBaHue ObC
JI2.1 |[s1610K0B B. A., Teopust ropeHus u B3phIBa : ydeOHOE IocoOue Hwxnuit 2227-8397,
Murpodanosa C. B. Hosropo: http://www.ipr
Hwxeroponcku it |bookshop.ru/l
rocymapctBern  |6067.html
BIN
APXUTEKTYPHO-
CTPOUTEIIbHBII
YHUBEPCHTET,
3bC ACB, 2012,
102 c.
6.1.3. MeTtoauueckue pa3padoTKu
No ABTODBI, COCTaBUTEIHN 3aryaBue MzparensctBo, | Kommuectso/

rona

nasanue DbC




Ne ABTOpBI, COCTABUTEIH 3arnaBue W3narensctBo, | Kommaecto/
rof, Ha3BaHue ObC
JI3.1 |Ca3onoB B.T. Teopust TOpeHHs U B3PHIBA : TIPAKTHKYM Mockaa: 2227-8397,
MockoBcKast http://www.ipr
rocymapctBerna |bookshop.ru/4
S aKafeMus 6855.html
BOJTHOTO
TpaHCIIOPTa,
2012, 76 c.
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTd ""UHTepHeT"
D1  |DOnexrponHo-OubnoTeuHas cucrema «IPRbooksy, pesxxum noctymna — ¢ moboro kommeiorepa PIPTY 6e3 mapoins, u3 cetn

HUHTEPHET I10 apOoJIr0. —

6.3 Ilepeuens nporpaMMHOro odecrnevyeHnss 1 UHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepe'{e}lb JIMI[EH3UOHHOT0 M CBOOOIHO pacnpocTpaHnsieMoro nporpaMmmMHoOro 06ecrle'{emm, B TOM 4YMCJI€ OTCYECCTBCHHOI0

NMPOU3BOJCTBA
HaunmenoBanue Onucanue
OneparuonHas cuctema Windows Kommepueckas nuneH3us
Kaspersky Endpoint Security KomMmepueckas THIIECH3HS
Adobe Acrobat Reader Csoboxnoe I1O
LibreOffice Cso6omnoe [10
Chrome Caob6ozanoe ITO
Firefox Caob6ozanoe ITO
6.3.2 Tlepeyensb MHGPOPMATHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |Hudopmarmonno-mpaBosoii moptant TAPAHT.PY http://www.garant.ru
6.3.2.2 [Cucrema Koncynsrantllmoc http://www.consultant.ru
6.3.2.3 |CnpaBounas mpaBoBas cucrema «Koncysiprantllnroc» (moroBop o6 uHpopmanuonHoH momaepkke Nel342/455-100 ot
28.10.2011 r.)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)
321 yueOHO-aIMUHHUCTPATUBHBIA KOPITyC. ydeOHast ayIuTOPHS IS IPOBEACHHS 3aHATHH JIEKIIMOHHOTO W CEMHHAPCKOTO
1 THMA, TPYNIOBBIX U WHIUBU-IyaJbHBIX KOHCYJIbTALUM, TEKYIIEro KOH-TPOJISI M MPOMEKYTOUHON arTtecTauuu 44 mecrta,
npoektop Optima EW775, axpan, MapkepHast J0CKa, MECTO JUIS IPETIOaBaTeNsl, OCHAIICHHOE KOMIIBIOTEPOM, JKUIKOCTHBIN
xpoma-torpad Craiiep u UK dypne-cniekrpomerp PCM2202
326  y4eOHO-aIMHUHHMCTPATHBHBIA KOpIyC. y4deOHast Jabo-paTopuis, OCHAIICHHAs JabopaTOPHBIM O00OPYHIOBaHHEM,
MOMeIIeHHE Il XpaHeHus yuyeOHoro obopynoBanus [Tanens LCD Philips,
MapKepHasi 10cKa,
MECTO Ul penojaBa-Tens, ocHameHHoe komnbroTepoM (Intel Core 15/4Gb), BBITSDKHBIE HIKA(BbI,
2 nuctiuistop J13-4-02 “OMO”, Habop 1abopaTopHON MOCYABI U WHIUBHIYaIbHON PabOThI, pEaKTHBbI, HEOOXOJUMBbIC
JUIsl BBITIOJIHEHUS padoT,
mkad cymrmsHbit SNOL 58/350 LFN,
Becsl OHAUS PA 214, ananutudeckue ¢ NOBEPKOH,
Becbl OHAUS TA 152 B koMIUIeKTe ¢ TUpei
328 ydeOHO-agMMHHCTPATUBHBIM Kopmyc. 11 paboumx wMect (koMm-mbroTepHbid kiacc (Intel Core i5/4Gb)) ¢
3 BO3MOXKHOCTBIO TOJAKIIOYEHUSI K ceTd «MHTepHeT» W obecredeHHeM AOCTy-Tla B JJIEKTPOHHYIO HH-(OPMAIHOHHO-
oOpazoBatenbuylo cpeny PITPTY
315 yuyeOHO-aAMUHHMCTPATUBHBII KopIyc. y4deOHas JsabopaTopusi, OCHAIEHHas J1abOpaTOpHBIM OOOPYIOBAHUEM,
MOMEIICHHE ISl XpaHeHus: yueOHoro obopynoanusi CTEKIISIHHAS XMMUYe-CKas 1OCy/ia ¢ MPUTEP-THIMU B3anMO3aMeHsIe-
MbIMH ITH(GaMu, kon-0oHarpeBarenu Dxpoc ES-4100, denst BOSCH GHG 660 LCD u Makita HG651C; Y®-namna VL
6LC; MmemOpaHHBIE HACOCHI, BaKyyMHBI Hacoc Vakuubrand, po-Tanvonssiii ucnapurens IKA RV-10 digital; nearpudyra
4 CM-12; nonsipumetp kpyrosoit CM-3, momsipuMeTp monyaBTo-Matnueckuii Atago POLAX 2L, pedpaxro-merp PO
454B2M, cnekrpodortomerp KDK-3KM; Becsl Ohaus; MarHuTHbIE MEIIANKH C MO-AOTPEBOM M JaTYHMKOM TEeMIIEpaTypbl
IKA C-MAG HS7; ycranoBka napamienbHoro cuare3a Carousel rodleys Standard, aBroknas buchiglasuster, renepa-Top
Bogopona ['BU-12A, Tepmocrart Julabo, no3aropsr ogqHokanainsasie BIOHIT.
KowmmnekTt: naTepaktuBHas qocka Smart Board SB480iv u mpoexrop V25.
MecTo JUIs IpernoaaBa-Telisi, OCHAIEHHOE KOMITBIOTEPOM.




MeOenb (40 mocasiouHBIX MECT), MATHUTHO-MapKepHast I0CKa, SKPaH.
5 Mynbprumenuiinsiii npoekrop (NEC AOC 2050W)
I1K: Intel Pentium G620/4Gb — 13 mt

oOpa3zoBaTenbHylo cpeny PIPTY

414 y4e6HO-aAMUHUCTPATUBHBII KOpITyc. YueOHas ayqUTOpHs AJs IPOBeJeHUs yueOHbIX 3aHaTuil Crenuani3upoBaHHas

Bo3moxxHOCTB HNOJAKIOYCHUA K CCTHU I/IHTepHeT H 00cCIeUeHHEM A0CTyna B DJJICKTPOHHYIO I/IHq)OpMaHI/IOHHO-

8. METOAUYECKHUE MATEPHAJIbBI IO AUCHHUIIJIMHE (MOAYJIIO)

MeTOZ[I/I'{eCKI/Ie YKa3aHus [IPUBEACHBI B HpI/IJ'IO)KeHI/II/I K pa60qel71 porpaMmMe JUCHUIITNHBL

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

noanncAHO ®reoy BO "PrPTY", PrPTY, KosaneHko Buktop
3ABEAYIOLLMM BacunbeBud, 3aBeaytowmii kadeapon XT
KADE/PbI

NnoAnnCAHO ®reoy BO "PrPTY", PrPTY, KosaneHko Buktop
3ABEAYIOLLNM BacunbeBuy, 3aBeaytowmii kadeapor XT
BbIMYCKAIOLLIEN

KA®E/IPbI

Onepatop 340 000 "KomnaHus "TeHsop" —

16.07.25 12:30 (MSK)

16.07.25 12:31 (MSK)

MpocTtas noanucb

MpocTtaa noanucb




