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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | Lenpro mpenomaBaHus JUCHHUIUIMHEI SBISETCS HAYYUTh CTYCHTOB PEIIaTh IPAKTHIECKUE 33091, CBSI3aHHEIC C
MIPOEKTUPOBAHUEM CXEM BOAOCHAOKEHUS TOPHBIX Pa3pabOTOK U MPeNNpPUATHIA 0 000raleHuIO JOOBITHIX MOJE3HBIX
HCKOIIaeMBIX; CTPOUTEJILCTBOM M AKCILTyaTalUeH Pa3IMYHBIX CUCTEM OCBETIICHHS CTOUHBIX BOJ; PACYETOM JIOIYCTHMBIX
TEXHOJIOTMYECKIX COPOCOB CTOYHBIX BOJ] B BOAHBIC HCTOYHHUKH M OCYIIECTBICHHEM KOHTPOJISI 32 KAUE€CTBOM NPHPOTHEIX H
CTOUHBIX BOJ IPH Pa3pabOTKe POCCHITHBIX MECTOPOXKICHHUI.

1.2 | OcHOBHBIE 331241 AUCLHUILIUHBI - TIOJIy4Y€HHE TEOPETUUECKUX 3HAHUN U MPAKTUUECKUX HABBIKOB IO OIPEACICHUIO
KauecTBa MPUPOIHBIX U CTOYHBIX BOJI, YCJIOBUSIM BBIIyCKa CTOYHBIX BOJ B BOJHBIE 00OBEKTHI, BEIOOPY Hauboee

3¢ (EeKTUBHBIX CIIOCOOOB OCBETJICHHUS TEXHOJIOTNYECKUX BOJI; YCTPOHCTBY, CTPOUTENBCTBY M SKCILUTyaTallui OTCTOMHUKOB 1
THJIPOOTBAJIOB, & TAIOKE HABBIKOB B IPUMEHEHUU METOJUKU UHKEHEPHBIX pACU€TOB 3TUX COOPYKEHUI.

2. MECTO JUCHUTITMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paszen) OI: |

2.1 | TpeGoBaHus K MPeIBAPUTEIbHOIl MOATOTOBKE 00yYaI0OIIErocs:

2.2 | AncuunanHbl (MOTYJIH) ¥ MPAKTHKH, JJIs1 KOTOPHIX OCBOEHUE TaHHOI TNCHUIUITHHBI (MOIYJIsI) HEOOXOTHMO KaK
npeiIecTBYIOIIEe:

3. KOMIETEHIIY OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TN CLIUTLIAHEI
(MOJYJIST)

OIIK-13: Cnioco0eH NpUMeHSITh HABBIKU Pa3padoTKM CHCTEM 10 o0ecnedeHHI0 IK0JIOrHYecKoii U MpoMbIIJIEHHOi
0e30MaCHOCTH MPU MPOM3BOACTBE PAdOT MO IKCIIYATAIIMOHHON pa3BeaKe, 100bIYe U MepepadoTKe MOJIe3HbIX HCKONMAEMBbIX, B
TOM 4YHcJIe IPU 0CBOEHUH pecypcoB Lieab(a Mopeii H 0KeaHOB, CTPOMTENBCTBY M IKCIJIYaTAllMU NOA3eMHBIX 00bEKTOB

3HaTh:

VYpoBeHb | | OCHOBHBIE AEHCTBYIOMIKE HOPMBL, IPABMIIA U CTAHJAPTHI PErIaMEHTHUPYIOLIHE 3alIUTy OKpPYXKaIOIIeil cpebl oT
TEXHOT€HHOT0 BO3JIEUCTBHUS HA HEE TOPHOI0 MPOM3BOACTBA; MEPONPUAITUS 00eCIIeYHBaIOIIUE CHUKEHHIE
TEXHOTEHHON Harpy3KW TOPHOTO ITPOU3BOCTBA Ha OKPYIKAIOIIYIO CpeTy MPH SKCILTyaTallnOHHOW pa3Be/Ke, JoObde
1 TIepepaboTKe TOJIE3HBIX NCKOITAEMBIX, B TOM YHCIIE IIPH OCBOCHUH PECYPCOB IIenb(ha MOpeH 1 OKCaHOB,
CTPOHTENILCTBY U IKCILTyaTallul MOA3EMHBIX 0OBEKTOB; METOIOTIOTHIO COCTABICHHUS IIJIaHa TUKBU AU aBapHi -
KaK JJOKyMEHTAa, OIPEJICIISIOIIET0 MEpPBI U ICHCTBHSI, HCOOXOXMMBIC ISl CIIACEHHMS JIFOIeH M JIMKBUIALMY aBapuii B
axTax U pyAHUKAaX U HAa MOPE B HA4alIbHOW CTaJUM UX BOSHUKHOBEHUS

YpoBeHb 2 | OCHOBHBIE TEXHOC(EPHBIE OITAaCHOCTH, HX CBOMCTBA M XapaKTEPHCTHKH, XapaKTep BO3ICHCTBHS BPEIHBIX M OMTACHBIX
(hakTOpOB Ha YeNOBEKa U MPUPOIHYIO CPEIy, METOABI 3aIIUTHI OT HUX MPUMEHUTENBHO K cdepe cBoeH
Hpo(eCCHOHANBHON JIEITEIbHOCTH

VYpoBenb 3 | *

YMeThb:

VYposenb 1 | onpexnensits koutenTpanuu (I1/1K) 3arpssaenus atMmocdepbl, BOZOEMOB U 3¢MHO# MOBEPXHOCTU BPETHBIMU
KOMITOHEHTAMM; PeIIaTh IMPAKTHYECKIE 3a1a9¥ [0 CHIDKCHHIO YPOBHS TEXHOTCHHON Harpy3Kd IPOM3BOCTBA Ha
OKpY’KAIOIIYIO CPeRy B KOHKPETHBIX yCIOBHAX; pa3pabaThIBATh U PEaN30BBIBATH MEPOIPHUSATHS 110 IOBBIIICHUIO
9KOJIOTHYECKOH 6e30MacHOCTH TOPHOT'O MPOU3BOICTBA

VYpoBeHb 2 | MICHTH(OHUIMPOBATH OCHOBHBIE ONACHOCTH CPE/Ibl TOPHOI'O MPOM3BOACTBA, OLIEHUBATh PUCK MX PealTH3alnHg,
BBIOMPATh METO/IBI 3AIIUTHI OT OMACHOCTEH IPHUMEHUTEINIBHO K chepe cBoek MpohecCHOHATBHOM AESATEILHOCTU U
CTI0CcO0BI 0OecTiedeHHsT KOM(OPTHBIX YCIIOBHUIT IIPH SKCIUTyaTallHOHHON pa3Beke, J0ObIdIe 1 mepepadoTke MOIe3HBIX
HCKOIIAEMBIX, B TOM YHCIIE [P OCBOCHHHU PECYPCOB IIelb(a MOpeil U OKeaHOB, CTPOUTEIBCTBY M AKCILTyaTallln
HOJ3EMHBIX 00BEKTOB

VYpoBenb 3 | *

Baaners:

VYposenb | | ciocobaMu 3aIIUThI OKPYKArOLIEH Cpebl OT TEXHOTCHHOM HArpy3Kd FOPHOTO MPOU3BOJICTBA HA HEe MpU
9KCIUTyaTallMOHHOW pa3BelKe, JOOBIde U mepepadoTKe TBEPIBIX HOJIE3HBIX HCKOTTAeMBbIX, a TaloKe TIPH
9KCIUTyaTalMOHHON pa3BelKe, JoObIue U mepepadoTKe MOME3HBIX HCKOMAEMBIX, B TOM YHCIIE IIPH OCBOCHUHT
pecypcoB 1enbha Mopeil U OKEaHOB, CTPOUTEIBCTBY M KCILTYATAIMH TIO36MHBIX 00BEKTOB

VYpoBeHb 2 | 3aKOHOJATENbHBIMU U IPABOBBIMM aKTaMU B 00/1aCTH HEAPOIOIB30BaHUS U obecreueHus: 6e30macHOCTH padoT,
OXpaHbI OKpY’Karolleil cpesibl, TPeOOBaHUSIMU TEXHUUECKHUX PETJIaMEHTOB K 0e301acHOCTH B cepe
npodeccnoHATBHON IESATENEHOCTH; TOHATHITHO-TEPMUHOJIOTMYECKAM aIllapaToM o0acTi 6e30macHOCTH;
CIoco0aMH U TEXHOJIOTHSMH 3aI[UThl B UPE3BBIUAHHBIX CHUTYAIHIX

YpoBenb 3 | *

B pe3ysbTate ocBOeHMS JUCHHUILINHBI (MOAYJIsA) 00y4aIOLIHIiCA T0KEH

3.1(3uaTsb:

3.1.1

TEOPETHYECKUE OCHOBBI M YMETh PEIIaTh HH)KCHEPHBIE 3aa4H 110 ONPEIeIeHHI0 00bEMOB OTCTOHHUKOB U
BOZ000ECIIEYEHHOCTH TOPHBIX PadoT;




3.1.2( TEOPETHIECKHE OCHOBHI U YMETh PEUIATh HHIKCHEPHBIC 3aJa4H 10 OMPEICICHHI0 00EMOB U KaUeCTBa
cOpachIBaeMBbIX B BOJHbIE OOBEKTHI IPOMCTOKOB;
3.13
3.14]- TEOPETHIECKHE OCHOBBI U MPHUHIIMIIBI ICHCTBHSA CYIIECTBYOIINX U COBPEMEHHBIX CIIOCOOOB M CHCTEM OYHCTKH
MIPOMBIIIJIEHHBIX CTOKOB.
3.2 | YmeTh:
321 paccuuTHIBATH YPOBEHb JIOIMYCTUMOI MyTHOCTH OOOPOTHOI 1 cOpachIBaeMOH BOZ;
322 paccunTHIBaTH 00bEM BOAOMOTPEOICHNS M TapaMeTPhl OTCTOHHUKOB M THAPOOTBAJIOB;
3.2.3]( BEIONpaTh Hambomee 3pheKTHBHBIE CXEMBI BOJOCHAOKEHHUS U CIIOCOOBI OCBETIICHUS.
3.3 Baagern:
33.1] OCHOBHBIMH METO/IaMHU MHXXEHEPHBIX PACUE€TOB COOTBETCTBYIOIUX TMAPOTEXHUUECKUX COOPYKEHUH.
332
3.3.3]- OCHOBHBIMH METO/IaMH BbIOOpa Haunbosiee 3((PEKTUBHBIX CXEM OUYUCTKUA TEXHOJIOTHYECKUX BOJ,
334
3.3.5](. HaBBIKAMH OPTaHU3AI[MH HA TOPHBIX MPEATIPUATHAX CHCTEM 000POTHOTO BOJOCHAOKEHHSI.
4. CTPYKTYPA U COAEPXKAHUE JUCIUIIJIMHBI (MO YJIS)
Kon HaumeHoBaHMe pa3/iesioB M TeM /BUJ Cemectp | Yacos | Komneren- | Jluteparypa | Uure | Ilpumeuanue
3aHATUSA 3aHATHS/ / Kype M PaKT.
Paznen 1. 1. Beenenne
1.1 3HaueHne Kypca ISl CIeUaTbHOCTH 110 9 2 OIIK-13 JI1.1J11.2 0
pa3paboTKe POCCHIMTHBIX MECTOPOKICHUH. JI1.3J11.4
CopeprkaHue Kypca U ero pas/essbl. JI1.5 JI1.6
Oomrye cBeCHUS O BOAONOIB30BaHUN B JI1.7 J11.8
Poccun. OCHOBBI BOZHOIO JI1.9J12.1
3aK0HOIATeNbCTBA. OOA3aHHOCTH J12.2
BOJIOTIONB30BaTeNner. /JIex/
1.2 PacueT momycTMOI MyTHOCTH CTOYHBIX 9 4 OIIK-13 JI1.1 J11.2 0
Box. /TIp/ J1.3J11.4
JI1.5 J11.6
JI1.7 J11.8
J1.9J12.1
2.2
1.3 OO1ee U crieruaibHOe 9 4 OIIK-13 JI.1JI1.2 0
BOfOTIONB30BanHue. [IoHATHE CTOYHBIS JI1.3J11.4
Bogsl. /CP/ JI1.5J11.6
JI1.7 J11.8
JI1.9J12.1
J2.2
Pazgen 2.2 IHoxazaTenn
KayecTBa NPUPOJAHBIX M CTOYHBIX BOJ
2.1 Tpu rpynmsl BpeIHBIX BELIECTB, 9 1 OIIK-13 JI1.1JI1.2 0
conepkamumxcs B Boze. [lokazarenu JI1.3J11.4
KauecTBa IPUPOAHBIX U CTOYHBIX BOJ: JI1.5 J11.6
OpraHoJNenTHYeCcKue, Hu3nieckue, JI1.7 J11.8
XHMHUYECKUE, MIOKA3aTEIIH, JI1.9J12.1
XapaKTEpHU3YIOIINE COAEPIKAHNE J12.2
OpTaHMYECKUX BEUIECTB B BOJIE,
0aKTepHOJIOTHUECKHE TTOKa3aTeNH.
JIBa Buzna Bogonons3oBanus B Poccuu u
JIBE KaTETOPHUH BOJOTIONIB30BATEIICH.
CocTaB 1 KaueCTBO BOJBI B BOTHBIX
00BEKTaX B KOHTPOJIBHOM CTBOpE.
MecTopacroiokeHne KOHTPOIBHOTO
CTBOpA JIJISl PA3IMIHBIX BOITHBIX
OOBEKTOB.
/J1ex/




2.2 Pacuer nomycTumoil MyTHOCTU OIIK-13 J1.1J11.2
000pOTHOH BOZIBI M €€ BIUSTHUE Ha JI1.3J11.4
3¢ (deKTUBHOCTH Iporiecca JI1.5 J11.6
o6oramenwst. /TIp/ JI1.7 J11.8

JI1.9J12.1
2.2

2.3 OmnpeneneHre MakCUMaJIbHOTO OIIK-13 JIL.1JI1.2
coJiepKaHus B3BECEH B CTOYHBIX OflaX, JI1.3J11.4
IIpU KOTOPOM €€ COIEPKAHUE B JI1.5J11.6
KOHTPOJIBLHOM CTBOPE HE MPEBBICHT JI1.7 JI1.8
JIOTTyCTUMBIX 3HaueHwit /CP/ JI1.9J12.1

2.2
Paznen 3.3 Odmue
Tpe0oBaHMs K COCTABY M CBOIiCTBaM
BO/IbI BOJHBIX 00HEKTOB

3.1 Oomire TpeboBaHMS K COCTaBY U OIIK-13 JI.1J11.2
CBOMCTBaM BOJBI BOIHBIX OOBEKTOB Y J1.3J11.4
IYHKTOB XO35HCTBEHHO-TIUTHEBOTO U JI1.5 JI1.6
KyJBTYPHO-OBITOBOTO BOJIOIIOBE30BaHUSI. JI1.7 JI1.8
OOmue TpeboBaHMs K COCTaBY U JI1.9J12.1
CBOMCTBAM BOJIbI BOJHEIX 0OBLEKTOB, J12.2
HCIIONIB3YEMBIX [UISl PBIOOX03SHCTBEHHBIX
neneid. OCHOBHBIE KPUTEPUU
3arpsI3HEHHOCTH.

[loHsTHE MTPEaEeNBHO T0MYCTUMBIX
xoHueHTpanuit (II1K). [Ipumepsr
HEKOTOPBIX Hanbosee 9acTo
BCTPEYAIOLIUXCS MPH pa3padoTke
poccrinieii I[TIK. Pacuer I[TJK mpu
MOCTYIUICHUH B BOJTHBIE OOBEKTHI
HECKOJIbKUX 3arpsi3HSIOLINX BELIECTB.
/J1ex/

3.2 Pacuer momyctumoit MyTHOCTH OIIK-13 JIL.1JI1.2
000pOTHO¥ BOJIBI U €€ BIMSHUC HA JI1.3J11.4
3¢ eKTUBHOCTH MpoIiecca JI1.5JI1.6
oboramienus. /TIp/ JI1.7 J11.8

JI1.9J12.1
2.2

33 Omnpenenenue 10MyCTUMON OIIK-13 JI1.1JI11.2
3arpsI3HEHHOCTH OOOPOTHOM BOJBI IPH J1.3J11.4
000raIeH!H 30JI0TO COAECPKAIIUX ITOPOJT JI1.5J11.6
Ha ITPOMBIBOYHEIX ITprdopax /CP/ JI1.7 JI1.8

JI1.9J12.1
2.2
Paznen 4. 4 YcaoBusi BbIMycKa
CTOYHBIX BOJ B BOJAHbIE 00bEKThI

4.1 ITonsiTHE TPOM3BOICTBEHHBIX CTOUHBIX OIIK-13 JIT.1 J11.2
BoA. Bonibl, monmyTHO u3BjIeKaeMble Ipu JI1.3J11.4
JIOOBIYE TTOJIE3HBIX UCKOIIAEMBIX. JI1.5J11.6
JpeHnaxHble BOJBI. JI1.7 JI11.8
X03s1iCTBEHHO-OBITOBBIE CTOYHBIC BOBI. JI1.9J12.1
ATMOc]epHbIe CTOYHBIE BOJIBL. 2.2
Kananuszauus BbIBO3HAS U CIUIaBHASL.

Hopw™mer Bomootsenerns. TpeOoBaHuUS K
YCIIOBUSIM BBIITYCKa CTOYHBIX BOJI B
[IOBEPXHOCTHBIE BOJOTOKH U BOJOEMBI.
YcioBHs IONMyYeHsI pa3pelieHus Ha
cOpOC CTOYHBIX BOJ B BOAHBIC OOBEKTHI.
/JTex/

4.2 Pacuer Bogonorpebnenus. OnpenencHue OIIK-13 JI.1JI1.2
OCaKIAOIIEH CIIOCOOHOCTH JI1.3J11.4
orcroitaukos. /I1p/ JI1.5J11.6

JI1.7 J11.8
JI1.9J12.1

2.2




43 KpaTtHOCTB pa30aBIeHUS! CTOYHBIX BOJ. 0,5 OIIK-13 J1.1J11.2
OmnpeneneHue npeenbHO T0MYCTUMOTO JI1.3J11.4
cOpoca BEIEeCTB B BOJAHBIN 00bEKT JI1.5 J11.6
(ITAC). Pacuer MakcMMaIbHO JI1.7 JI1.8
JIONTYCTUMOM KOHIIEHTPaLUU JI1.9J12.1
3arpsI3HSAIONIMX BEIIESCTB B J12.2
cOpachIBaeMBIX CTOYHBIX BOJIAX.

Mertonuka pacyera I0IIyCTUMOI
MYTHOCTH CTOYHBIX BOJI IIPH pa3paboTKe
poccsimeit. /CP/

Pa3znen 5.5 Ot16op npod
NPHUPOIHBIX U CTOYHBIX BOJ

5.1 Mecto mist or6opa mpo6. Merozs! oT6opa 1 OIIK-13 J1.1J11.2
MpoO CTOYHBIX BOA: MPOCTHIX U JI1.3J11.4
cMmemanHbIX. CpeiHue U cpefHe JI1.5 J11.6
IIPONIOPLIHOHATBHBIE TPOOEI. JI1.7 J11.8
IepromuunocTs 0T60pa npod. O6vemM JI1.9J12.1
OTOMpaeMBIX IIPOO B 3aBHCUMOCTH OT 2.2
OIPEIeNIEMOTr0 KOMIIOHEHTA W yCIIOBUS
uX KoHcepBauuu. /JIex/

52 OnpexneneHne MUHUMAIBHO IOy CTUMOTO 2 OIIK-13 JI1.1 J11.2
obwema orcroitnuka. /IIp/ J1.3J11.4

JI1.5J11.6

JI1.7 J11.8

JI1.9J12.1
2.2

53 VYcnoBust oTobopa mpob BoIBI B 2 OIIK-13 JI1.1J11.2
3aBUCHMOCTH OT BHJa BOJHOTO OOBEKTA. J1.3J11.4
VYerpoiictsa s or6opa npod. Cocyas JI1.5 JI1.6
JUISL XpaHEHUSI U TIEPEBO3KHA TIPOO. JI1.7J11.8
/CP/ JI1.9J12.1

2.2
Pazgen 6. 6 Ob6padoTka npod
CTOYHBIX BOJ

6.1 Xapakxrep CTOUHBIX BOJI IIpU pa3paboTke 1 OIIK-13 JI1.1JI1.2
poccoineil. OcHOBHBIE 3arpsI3HAIOLINE JI1.3J11.4
BEIIECTBA. JI1.5J11.6
OmnpeneneHne Mpo3pavyHOCTH CTOYHBIX JI1.7 JI1.8
Boa. Onpenenenre Kon4yecTsa JI1.9J12.1
B3BCIICHHBIX BEIIECTB (PHIIBTPOBAHHUEM 122
yepe3 MeMOpaHHbBIH QUIIBTP, Yyepe3
30JIBHBINA QHITBTP, OyMaXXHBIH (GHIBTD.

OnpeneneHre B3BENICHHBIX BEIIECTB

LUeHTpUYTUPOBAHIEM, PACUCTHO-

BECOBBIM C1Ioco0oM. KauecTBeHHBIN

JUCTICPCUOHHBIN aHAaJIH3.

CenrMeHTalMOHHBIN aHAN3.

OmnpeneneHue KOHICHTPALUH HOHOB

Bozopoza. OmnpeneneHne KoJImyecTBa

prytu. OnpeneneHre CTeneHn

3arps3HEHHUS HEPTEMPOLyKTaMH.

/J1ex/

6.2 Bonnsrii 6ananc. bamanc Bepmoro. /TIp/ 2 OIIK-13 JI1.1 J11.2
J1.3J11.4
J1.5J11.6
J1.7J11.8
JI1.9J12.1
2.2

6.3 IocTpoenue rpadhukoB cyMMapHOToO 5 OIIK-13 JI1.1J11.2
coliep>KaHus PpakKuii B MPOMCTOKAX U J1.3J11.4
TPaHyJIOMETPUYECKOTO COCTaBa MOPOJI 110 JI1.5 JI1.6
IUIIOCY U OIIPEJENICHUE AUaMETPOB JI1.7 J11.8
YacTHI], 0CAXKICHHE KOTOPHIX JI1.9J12.1
HE00XOJIMMO MTPOM3BECTH B J12.2

orcroitauke /CP/




Paznen 7.7 OcBeTiieHHE
CTOYHBIX BOJ OTCTANBAHHEM

7.1 OCHOBHBIE CIIOCOOLI OCBETIEHUS CTOYHBIX OIIK-13 JI1.1 J11.2
BOJI. BepTuKkanbHble, rOpH30HTaIbHBIE U J1.3J11.4
panuanbHble OTCTOMHUKY. JJI1.5J11.6

AHanu3 nMpou3BOJICTBEHHOIO OIBITA JI1.7 JI11.8
OYKCTKH CTOYHBIX BOJ MPU pa3paboTke JI1.9J12.1
poccsinieit.. OCHOBHBIE (haKTOPHI, J12.2
BIHsTIOIIME HA 3 (HEKTUBHOCTH

OCBETJICHUSI TEXHOJIOTMYECKOM BOJBI

oTCTauBaHWeM. MeTonuka pacdera

OTCTOMHHUKOB.

CXeMBbI ¥ METOIbI OTIPEICTICHHS

aKTHBHOTO 00beMa OTCTOMHUKOB. CXeMBI

YBEITUYEHUSI TPAH3UTHOTO TIOTOKA.

[IpumMeHeHne cTpyeHanpaBisSOMuX Jamo.

CrpyepacnpeeuTeNbHbIE COOPYKEHHS.

Pacder MHHUMAITEHO JIOITyCTUMOT'O

o0bema orcroitHuka. O0beM aKTHBHOM

30HBI. BomHkbli OanaHc 1 OajgaHC

TBeporo. PacdeT JUMHBI My TH

OCKJICHUSI TBEPIOH YaCTHIIBI B TIpeeax

OTCTOWHUKA. MeTouKka pacuera

OCaKJICHHSI TOHKOIUCTIEPCHBIX (hpaKIIuii

XBOCTOB OOOTaICHU.

MeTtoauka pacuera 10MyCTUMON

MYTHOCTH 00OPOTHOM BOABI U €€ BAUSIHUE

Ha K03 PHUIMEHT U3BIICUCHUS TTOIC3HOTO

KOMITIOHEHTA.

Omnpepenenue o6beMa OTBaIBHOM

eMKkocTH ruapootBaia. CoopykeHue

OTBAJIBHOM €EMKOCTH METO[OM

HapaluBaHUs CyIECTBYIOIIETO

TUAPOOTBAJIA.

/Jlex/

7.2 PacueT npuemMHO#I eMKOCTH OIIK-13 JI1.1JI1.2

rugpoorsainos. /TIp/ J1.3J11.4
JI1.5J11.6
JI1.7 JI1.8
JI1.9712.1
J2.2
73 Pacuer nauMHBI yTH OCaXKACHUS OIIK-13 JI1.1 J11.2
TOHKOAMCIIEPCHBIX (pakituii /CP/ J1.3J11.4
JI1.5 J11.6
JI1.7 J11.8
JI1.9J12.1
J2.2

Pa3nen 8. 8 JIpyrue cnocodnt
OCBETJIEHHUSI CTOYHBIX BOJ




8.1 OcBeTeHne TEXHOIOIHYECKOH BOIBI OIIK-13 JI1.1J11.2
MpocayrBaHUEM Yepe3 1amObl U J1.3J11.4
nepeMbluku. IToTepu Boab! B JI1.5 J11.6
OTCTOIHUKAX BCIEACTBUE IPOCAYUBAHUS JI1.7 J11.8
yepe3 namObl. MeTonuka pacuera JI1.9J12.1
GUIBTpaUK Yepe3 BOIOYICPKUBAIOIIYIO 2.2
namOy. Kompmarax. TexHonmorus
KOJIbMAaTAIMX AaM0 TpU TIOMOILU
XHUMHYECKUX PearcHTOB. D(PPEKTHBHOCT
OCBETJICHHSI CTOYHBIX BOJI B 3aBHCUMOCTH
OT JJIMHBI ITyTH TIPOCAYNBAHHUS.

Kosdpdunment s dpexrnBHOCTH
OCBETJICHHSI BOJIBI.

OcBeTiIeHHE BOMIBI C TIOMOIIBIO
XUMHUYECKUX peareHToB. KoaryisHTsl 1
MEXaHU3M XJIONbEe0oOpa3oBaHMUsI.
IIpon3BOACTBEHHBIH OIBIT
HCTIOIb30BAaHUS KOATYJISTHTOB Ha
npurckax CeBepo-BocToka, ApaskHBIX
pa3paboTkax Ypaia u aparax
oovenHeHus «EHICEH3010TOY.
Hcnonb3oBanne GproKyIsSHTOB IS
OCBCTJICHHS CTOYHBIX 1 0OOPOTHBIX
TEXHOJIOTMIESCKUX BOJI.

/JTex/

8.2 PacueT npuemHoOI eMKOCTH OIIK-13 JI1.1J11.2

ruapooTsaios. /I1p/ J1.3J11.4
J1.5J11.6
JI1.7 J11.8
JI1.9J12.1
2.2

8.3 Crioco0bI Mojaui XUMHUYECKAX PEareHTOB OIIK-13 JIL.1JI1.2
B pa3pe3 U yCTaHOBKU AJIs JI1.3J11.4
IIPUTOTOBJICHUS PACTBOPOB PEareHTOB. J1.5J11.6
DJIEKTPOMArHUTHBIE CITOCOOBI JI1.7 JI1.8
OCBETJICHUsI CTOYHBIX BojI. /CP/ JI1.9J12.1

2.2
Pa3nen 9. 9 OcBeT/ieHHE CTOYHBIX BOJ
npu 0yJ1b103epHOM criocode
pa3padoTku

9.1 AHanu3 npou3BOICTBEHHOTO OIBITA OIIK-13 JI1.1 J11.2
OpraHM3alliy BOJHOIO XO35HCTBA. JI1.3J11.4
TexHonoruueckue cxeMbl OpraHu3aliuu JI1.5J11.6
000pOTHOTO BOITOCHAOKEHHSI: TIPH JI1.7 J11.8
pa3MenIeHHH THAPABINYECKOTO OTBAJIA U JI1.9J12.1
OTCTOIHUKA B IOMME Py4bs Ha 2.2
LIEIMKOBBIX MJIOIIASX; TIPU
PAacCTIONIOKEHUU Ha OOPTY POCCHITIH; ITPH
PACTIONIOKEHNH THAPOOTBAIA U
OTCTOIHMKA B BEIPaOOTaHHOM
NIpocTpaHcTBe. TeXHomornueckas cxema
OCBETJICHHS BOJIbI B OTCTOWHUKE,

PaCTONOKEHHOM B BEIPaOOTaHHOM
MIPOCTPAHCTBE C MOMOIIBIO XMMUYECKUX
pearenToB. OGOPOTHOE BOJJOCHAOKEHIE
TeppacoBbIX pocceinei. [Ipenoxpanenue
PEK OT 3arpsa3HeHHsI FOPIoYe CMa30YHBIMU
Matepuanamu. /JIex/

9.2 PacueT npuemHO#I eMKOCTH OIIK-13 JIT.1 J11.2

ruapootsaios. /T1p/ J1.3J11.4
JI1.5 J11.6
JI1.7 JI1.8
JI1.9J12.1

2.2




9.3 HccnenoBanue TEXHOIOTHYECKUX CXEM OIIK-13 JI1.1J11.2
000pPOTHOTO BOJOCHA0 KEHUS PU J1.3J11.4
pa3paboTke MOWMEHHBIX POCCHINEH U TIPU JI1.5 JI1.6
pacnoa0KEHUH TUAPOOTBAIIA U JI1.7 J11.8
OTCTOIHMKa Ha OOPTY POCCHINH, a TAKKE JI1.9J12.1
MpH pa3pabOTKe TEPPACOBBIX J12.2
poccsimeit. /CP/

Paznen 10. 10 OcBeT/ieHHEe CTOYHBIX
BOJI P IKCKABATOPHOM cIlocode
pa3paloTku

10.1 AHanu3 HaKOIUIEHHOTO OIbITa 110 OIIK-13 JI1.1J11.2
OpraHU3alUuU BOIHOXBOCTOBOIO J1.3J11.4
XO3SICTBa IIPU IKCKABaTOPHOU JI1.5 J11.6
pa3paboTKe PeIKOMETATBHBIX POCCHITICH. JI1.7 JI1.8
TexHonoru4eckue cXeMsl C yCTpOHCTBOM JI1.9J12.1
CTallMOHAPHOI'0 XBOCTOXPAaHUIMILA 1 122
BOJOOTCTOMHHUKA. TEXHOIOrHYECKHUE
CXEMBI C IPUMEHEHHUEM JIJIs1 OCBETIICHUS
BOJIBI XUMUYECKHX peareHToB. /JIex/

10.2 PacueT pazmepoB OTCTONHUKOB 1 OIIK-13 JI1.1JI11.2
oIpeesieH sl OCHOBHOT'O 00beMa JI1.3J11.4
3eMJISTHBIX Pa0OT 10 COOPYKESHHUIO JI1.5 JI1.6
COOTBETCTBYIOIIMX THAPOTEXHUYECKUX JI1.7 JI1.8
coopyxenutit. /TIp/ JI1.9J12.1

2.2

10.3 Pa3paboTka cxeM BOIHOXBOCTOBOTO OIIK-13 JIL.1JI1.2
XO35HCTBa IIPU 3KCKaBaTOP "HOM J1.3J11.4
pa3paboTKe POCCHITHBIX JI1.5 J11.6
MectopoxxaeHuid. /CP/ JI1.7 J11.8

JI1.9J12.1
2.2
Pazgen 11. 11 OcBeTjieHHEe TOYHBIX BOJX
NPH TYAPABJIUYECKUX padoTax

11.1 AHanu3 Npou3BOICTBEHHOTO OIBITA O OIIK-13 JI1.1JI1.2
OpraHM3alUU BOJHO-XBOCTOBOTO JI1.3J11.4
XO3SHCTBA TP THAPABIMIECKOM CII0C00e JI1.5J11.6
Ppa3paboTKH POCCHITEH. JI1.7 J11.8
TexHomoru4yeckue cxeMbl 000POTHOTO JI1.9J12.1
BOJIOCHAOXKEHHUSI C pa3MeIeHIEeM J12.2
OTCTOIHUKA B IIOMME; C pa3MELICHUEM
OTCTOIHMKA B BEIpaOOTaHHOM
IIPOCTpaHCTBE. TEXHOIOTNUECKUE CXEMBI
Ppa3paboTKu ME30301CKON POCCHIITH.

/JTex/

11.2 Pacuer pazmepoB OTCTOMHUKOB U OIlK-13 JI1.1JI1.2
OIpeIeNICHHsI OCHOBHOI'O 00beMa JI1.3J11.4
3eMJITHBIX paboT IO COOPYKEHHIO JI1.5J11.6
COOTBETCTBYIOIIMX THAPOTEXHUYECKUX JI1.7 J11.8
coopyxenutii. /TIp/ JI1.9J12.1

2.2

11.3 Pa3paboTka cxeM BOITHOXBOCTOBOTO OIIK-13 JI1.1JI1.2
XO35ICTBa IIpU TUAPABINYE CKOM J1.3J11.4
criocobe pazpaboTKu JI1.5 JI1.6
Mectopokaerus. /CP/ JI1.7J11.8

JI1.9J12.1
2.2

Paszgen 12. 12 OcBetjieHHEe CTOYHBIX
BO/ TIPH IPaKHBIX padoTax




12.1 AHanu3 npou3BOICTBEHHOIO OIbITA. 1 OIIK-13 JI1.1J11.2
TeXHONIOrHYeCKHe CXeMbI pa3pabOTKU J1.3J11.4
TEPPACOBBIX POCCHIINEH ¢ 000POTHBIM JI1.5 J11.6
BOJIOCHAOKEHHIEM. JI1.7 JI1.8
TexHOoNoruueckue cxeMsl pazpaboTKu JI1.9J12.1
MMOMMEHHBIX POCCHITNIEH: C PyCIOOTBOAHOM J12.2
KaHaBOH M BOAOOTCTONHON IIJIOTHHOM; C
IJIOTMHOW M HECKOJIBKHMU
BOJIOOTCTOMHMKAMHU; C OCBETIICHUEM BOJIBI
IPU TIOMOIIX  OOJIBIIIOTO YHCIIa
TIEPEMBIYEK; C MMPOITYCKOM ITOTOKA PEKH 32
MpeaesiaMHi OrPaJUTEeNbHbBIX POAOIBHBIX
JaM0 ¥ COOpY>KEHUEM BOIOOTCTOWHHKOB;

C CO3ZIaHMEM 3aMKHYTHIX BOJJOEMOB; C
PacIonoKeHneEM BOIOOTCTOHHHUKOB B
BBIPa0OTAaHHOM MPOCTPAHCTBE; C
OCBETJICHHEM BOJIBI IIPH TTOMOIIIH
XUMHYECKUX PEareHTOB.

/JTex/

12.2 PacueT pazMepoB OTCTOHHUKOB 1 2 OIIK-13 JI1.1JI1.2
OIpeIeNICHHsI OCHOBHOT'O 00beMa JI1.3J11.4
3eMJITHBIX paboT IO COOPYKEHHIO JI1.5 J11.6
COOTBETCTBYIOIIUX THAPOTEXHUUECKUX JI1.7 JI11.8
coopyxenutii. /TIp/ JI1.9J12.1

J2.2

12.3 HccnemoBanue TEXHOIOTMIECKUX CXEM 7,25 OIIK-13 JIT.1 J11.2
BOJJOCHAOXKEHHUS IPaXKHBIX Pa3pabOTOK U J1.3J11.4
pa3IMYHbIC TEXHOJIOTHYECKUE CXEMBbI JI1.5 JI1.6
OCBETJICHHSI BOJIBI B IPAKHOM JI1.7 JI1.8
paspese. /CP/ JI1.9J12.1

2.2
Pazgen 13. 13 OcBeTiieHHEe CTOYHBIX
BOJI MPH MOJA3€MHBIX TOPHBIX padoTax

13.1 OCHOBHBIE MEPOIIPHUSITHS 10 2 OIIK-13 JI1.1JI1.2
IIPEOXPAHEHUS PEK OT 3arpsI3HEHUH IIpu J1.3J11.4
MIPOBEICHUH OA3EMHBIX TOPHBIX padoT. JI1.5 J11.6
TexXHONIOruIecKre CXeMbl 000POTHOTO JI1.7 JI1.8
BOJIOCHAOXKEHUSI TTPH PACTIONOKEHIH JI1.9J12.1
BOJIOOTCTOMHHKA B ITIOKMME; B J12.2
BBIPa0OTAHHOM IIPOCTPAHCTBE U B
BEIpAaOOTAaHHOM TIPOCTPAHCTBE
MOJI3EMHBIX TOPHBIX Pa0OT.

/T1ex/

13.2 PacueT pazmMepoB OTCTOHHUKOB 1 4 OIIK-13 JIL.1JI1.2
OIpeIeNICHHsI OCHOBHOT'O 00beMa JI1.3J11.4
3eMJITHBIX paboT IO COOPYKEHHIO JI1.5J11.6
COOTBETCTBYIOLIUX THAPOTEXHUUECKUX JI1.7 JI11.8
coopyxenutii. /TIp/ JI1.9J12.1

J2.2

133 /CP/ 7 OIIK-13 JI.1J11.2

J1.3J11.4
JI1.5 J11.6
JI1.7 J11.8
JI1.9J12.1
2.2
13.4 /UBKP/ 0,25 OIIK-13 JI1.5 J11.6
J1.7J11.8
JI1.9J12.1
2.2

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoOJIbHBIE BONIPOCHI H 321aHHSA

3agaHus 11t MMPOBECACHUA TeKyH.Ief/'I aTTCCTAallU MPCACTABJICHBI B HpI/IJ'IO)KeHI/II/I 1

5.2. Tembl nUCHbMEHHBIX Pa6oT




He npenycmorpenst

5.3. OneHouHbIe cpeacTBA

Pabouas nporpamma aucuuiinHs "BogocHabxkeHne rOpHBIX IpeanpusITuil” odecrneueHa OeHOYHBIMH CPEICTBAMHE IS
MPOBE/ICHUS TEKYILET0 KOHTPOISI U MPOMEKYTOTHON aTTECTALUH, BKIIOYAIOMIUMH KOHTPOIbHBIE BOIIPOCHI ISl TPOBEACHHS
MPOMEXXYTOYHOH aTTeCTalluy, KPUTEPUH OLIEHUBAHUS Y4eOHOH NesTeIbHOCTH 00y4aroNXCsl, IPUMEpHI 3aJaHIH JUIs
MPAKTHYECKUX, OUIIETHI TS IIPOBECHUS IIPOMEKYTOTHOMH aTTECTAIIHH.

Bce onienounsle cpeactsa npejcrasiensl B [Ipunoxenun 1.

5.4. IlepeyeHb BHIOB OLIEHOYHBIX CPEICTB

OrneHouHbIE CPEICTBA pa3paboTaHbl I BCEX BUIOB YUeOHOH JesITEIbHOCTH CTYIEHTa — JIEKIHHA, TPAKTUIEeCKIX 3aHATHH,
CaMOCTOSITETILHON paboThl M MPOMEXKYTOUHOU aTTecTauni. OILIEHOUHBIE CPEICTBA TPECTABICHBI B BUJIC:

- CPeZCTB TEKYILETO KOHTPOJIS;

- CpEe/ICTB UTOTOBOT'O KOHTPOJISI — IPOMEKYTOUHOM aTTecTalMu: 3a4eTa B 9 cemectpe.

6. YAEBHO-METOAUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MO YJIS)

6.1. Pexomenayemasi 1utTeparypa

6.1.1. OcHoBHas aUTEPaTYpa

ABTOpBI, COCTABUTENN 3arnaBue W3narenscTBO, rox
JI1.1 |I'T. Mup3aes, B.A. DKOIIOrHs TOPHOTO TPOU3BOCTRA: YUCOHUK M.: Henpa, 1991
HBanos, B.M.
[lepbakoB u nip.
JI1.2 | Apobanenko B. IT., [unporexHUYeCcKHe COOpPYKEHUS TPU Pa3pad0TKe POCCHITHBIX M.: Henpa, 1992
IToranosa T. C., MECTOPOXKICHHH: yUeOHHK
Kucnsxos B. E.
JI1.3 |[JIemxoB B.T. Pa3paboTka pOCCHINHBIX MECTOPOXKACHUI: yUeOHUK M.: Henpa, 1977
JI1.4 | Asropsr: C.M. IMpenoxpaneHue pek OT 3arpsI3HEHUS TIPH pa3paboTKe M.: Henpa, 1980
Illopoxog, A.A. POCCBIITHBIX MECTOPOXKIECHUN
3yiikos, I.B.
3y6uenxo, E.T.
Jle3runiies
JI1.5 | Sloranen Y. M. Iuapomexann3upoBaHHbIE U OABOAHBIE TOPHBIE paboTHL. B 2 M.: MITY, 2006

kH. Ku.1: Pa3paboTka mopos ruApOMOHUTOPAMH U
3eMJIECOCHBIMHU CHapPSIaMH

JI1.6 | Snranen U. M. I'mapomexaHU3UPOBAaHHEIE U ITOABOHEIC TOPHBIE paboTHL. B 2 M.: Mup ropsoii kaury, 2006
k. Kn.2: /Ipaxknas pa3paboTka pOCCBHITHBIX MECTOPOKACHUN
JI1.7 | Boponos 1O. B. BopooTBeneHne 1 0UMCTKA CTOYHBIX BOJ: YUEOHUK M.: U3a-Bo Accorpaniuu
CTPOUTENBHBIX By30B, 2009
JI1.8 |IlaBnunoBa U. 1., BonocHabxeHne 1 BOIOOTBEICHNE: YIeOHUK M.: IOpaiir, 2012
Baxenos B. 1., I'yomit
n.r.
JI1.9 | dApobanenko B. I1., TuaporexHnueckre COOpyKEHUS MPHU OTKPHITOM I€0TEXHOIOTHH: Cankr-IletepOypr: Jlans, 2019
Kucnsxos B. E., Y4eOHUK

Jlyxonuna O. A.

6.1.2. JlonoHUTEIbHASA JUTEPATYpa

ABTOpBI, COCTABUTENIN 3arnaBue W3narenscTBO, rof
JI2.1 |Cwmeranun B. U. BoccranoBienue n 09HCTKa BOJHBIX OOBEKTOB: yueOHOE M.: KonocC, 2003
nocobue
J12.2 | XKyp6a M. I, CokonoB | Bonocnabxenue. IIpoekrupoBanue cucteM U coopykeHuil. B 3 M.: U3n-Bo Accouunaruu
JI. 1., T'oBopoga XK. 1. T.3: Cucremsl pactipeienieHus 1 MOJIa4H BOJIbI CTPOUTENBLHBIX By30B, 2010
M.

8. METOIUYECKHE YKAZAHUA JJISA OBYJAIOIUXCS IO OCBOEHUIO JTUCHUIIJIMHBI (MOAYJIST)

Meroandeckue yKazaHus 110 M3YYEHHIO TUCIUTUINHEI TIPEICTAaBICHBI B [IpHIOKEeHNH 2 1 BKITIOYAIOT B CE0s:
1. Meronuueckue yka3aHus JUIsl 00y4aroIIMXcsl 10 OpraHn3aliy yueOHO AesSTeIbHOCTH.
2. Metoamdeckie yka3aHHs 110 OpTaHU3aIMN CaMOCTOSATETIFHON paboTEI 00yHaroNnUXCs.

3. MeTtonuueckue YKa3aHus 110 OpraHU3aliui IMMpoUCcaAypbl OICHUBAHUSA 3HaHPIﬁ, yMeHHfI, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH,
XapPAKTCPUYIOIIUX STAIIbI (l)OpMPIpOBaHI/I}I KOMITCTCHIIHIA.




