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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 JUCHUIITUHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

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. KOMIETEHI[Y OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3YJIETATE OCBOEHUSI TUC LTI INHBI
(MOJYJIST)

OIIK-8: Cnioco0eH ocyliecTBJIATh TEXHHYECKOe PYKOBOJACTBO FTOPHBIMH M B3PBIBHLIMU Pa0oTaMu NIPH NOMCKaX, pa3Beake U
pa3padoTke MeCTOPOKACHMIA NMOJIe3HBIX HCKONAEMBbIX, CTPOUTEILCTBE U IKCIIYaTAUH MOA3eMHBIX 00bEeKTOB,
HEeNOCPeICTBEHHO YNPABJIATH NPOLECCAMH HA MPOM3BOACTBEHHBIX 00BEKTAX, B TOM YHCJIe B YCJIOBHAX YPe3BbIYATHBIX
CUTYyal Uit

3HaTh:

YMmeTb:

Baagers:

IIK-3: I'oTOBHOCTBIO JeMOHCTPHPOBATD BJIaJicHHEe OCHOBHBIMH METOAAMH KOHTPOJIS H MOHMTOPHHIA NIAPAMETPOB
NPOLECCOB A00bIYH U NepepadoTKHU MO0JIe3HbIX HCKONAeMbIX U 00pa0doTKH M0JIy4YeHHOI nHpopManuu

3HaThB:

Ymern:

Baaners:

IIK-5: Cioco0HOCTHI0 0CYIIECTBJATH IKCIEPTU3Y TEXHMUECKHUX U TEXHOJIOTHYECKUX MPOEKTHHIX pellleHuii Mpu 100b14e,
nepepaﬁoTKe MOJIE3HBIX HCKOMAEMbIX M CTPOUTEIBCTBE MOA3EMHBIX coopyme}mﬁ M 000CHOBBIBATH BHECEHHE B HUX
HE0OXOTUMBIX H3MEHeHMii

3HaThL:

VYpoBerb | | 0COOEHHOCTH TEXHOJIOTUH IPOXOIKA TOPHOPA3BEAOIHBIX, TOPHBIX M JOOBIYHBIX BEIPAOOTOK;
npenensHo aomyctumble KoHueHTpauu (I11K) 3arpssaenus armocdepsl, BOZOEMOB U 36MHOM MOBEPXHOCTH
BPEAHBIMH KOMITIOHEHTaMH.

VYpoBeHb 2 | OCHOBHEIC ACHCTBYIOMINE HOPMBL, IPABHJIA M CTAHIAPTHI PETJIAMEHTHPYIOIIHE 3alIUTy OKPYKAIOIIeH Cpebl OT
TEXHOTE€HHOT'O BO3JICHCTBHUS HA HEe TOPHOTO IIPOU3BOJICTBA;

MEPOIPHUSITUS 00SCICYNBAIOIINE CHIKEHIE TEXHOICHHOM HArPY3KH TOPHOTO MPOM3BOCTBA HA OKPYKAMOIIYIO CPEIy
IPH SKCIUTyaTallMOHHOW pa3BelKe, JOObIYe U epepadoTKe TBEPIBIX MOJIE3HBIX HCKOMAEMBIX, a TAKKe TIPH
CTPOMTENIECTBE M 3KCIUTyaTaIllH TTOJ[3EMHBIX 00BEKTOB;

YMmeTh:

YpoBeHb | | onpenensaTh TEXHOTSHHBIE (PaKTOPBI TOPHOTO IPOU3BOJICTBA HEOIATONPHITHO BIHSIONINE HA OKPYXKAIOIIYIO CPELy.

VYposens 2 | onpenersits kouteHTpanuu (I1/1K) 3arpssaenns atMmocdepsl, BOZOEMOB U 3¢MHO TOBEPXHOCTH BPETHBIMA
KOMIIOHEHTaMU;

pelIaTh MpakTH4ecKue 3aa4u 110 CHHKEHHIO YPOBHS TEXHOT€HHON Harpy3KH MPOU3BOJACTBA HA OKPYKAIOIYIO
Cpefly B KOHKPETHBIX yCIIOBHUSAX;

pa3pabaThIBaTh M PEATH30BBIBATE MEPOIIPUATHS 110 OBBIIICHAIO SKOJIOTHIECKOH OE30I1aCHOCTH TOPHOTO
IIPOM3BOACTBA.

Baagers:

VYposens | | cmocobaMu 3aMUTHI OKpY KaroIel cpebl OT TEXHOTEHHOTO BO3JACHCTBUS Ha Hee TOPHOTO IPOM3BOJICTRA.

VYpoBens 2 | ciocobaMu 3aMUTHI OKpYy’KaroLel cpesl 0T TEXHOTCHHOH Harpy3Ku TOPHOTO IPOU3BOACTBA HA Hee IIpU
JKCILTyaTalluOHHON pa3Befke, JoObIue U mepepaboTKe TBEPABIX MONE3HBIX HCKOMAEMBbIX, a TakKe IpH
CTPOMTEINIECTBE M SKCIUTyaTaIllH ITO3eMHBIX O0BEKTOB

B pe3yabTaTe 0cCBOEHUS TUCHUILIAHBI (MOTYJIsI) 00YYAKOINHIiCS TOIKEeH

3.1(3uarth:




3.1.1 e TEOPETUIECKHE OCHOBBI M YMETh PEIlaTh HHKEHEPHBIE 33/1a4H 10 ONPEIEICHUI0 00beMOB OTCTOMHHUKOB H
BOJI000ECTIEUEHHOCTH TOPHBIX PaboT;
3.1.2] TEOPETUYECKHE OCHOBBI M YMETh peIIaTh HHKEHEPHBIE 33/1a4H 110 ONpeIeIeHUI0 00BEMOB 1 KauecTBa
cOpachIBaeMbIX B BOJHbIC OOBEKTHI IPOMCTOKOB,
3.13
3.14]- TEOPETUYECKHE OCHOBBI U MPUHIIMIIBI JEHCTBUS CYIIECTBYIOIINX H COBPEMEHHBIX CITIOCOO0B U CHCTEM OYUCTKU
IIPOMBIIIJIEHHBIX CTOKOB.
3.2 | YmeTh:
3.2.1) paccuuTHIBaTh yPOBEHb JAOMYCTUMONH MYTHOCTH OOOPOTHOW U cOpachiBaeMoOi BOJ;
322 paccuuTHIBaTH 00bEM BOAOMOTPEOICHNS U TapaMeTPhl OTCTOMHUKOB M THAPOOTBANIOB;
3.2.3]( BEIOMpaTh Hambonee 3 HeKTHBHBIE CXEMBI BOTOCHAOKEHUS 1 CIIOCOOBI OCBETIICHUS.
3.3 Baagern:
33.1] OCHOBHBIMH METOJIaMHU WHXCHEPHBIX PACcYeTOB COOTBETCTBYIOIIUX THAPOTEXHUUECKUX COOPYKECHHUH.
332
3.3.3]- OCHOBHBIMH METOZaMH BbIOOpa Hanboee 3(pPEeKTUBHBIX CXEM OUYUCTKH TEXHOJIOTHYECKUX BOJI,
334
3.3.5]| HaBBIKAMH OpTaHHU3alU{ Ha TOPHBIX MPEANPHUATUSIX CUCTEM 0OOPOTHOTO BOIOCHAOKEHUSI.
4. CTPYKTYPA U COAEP) XAHUE JUCHUIIJINHbI (MOAYJIS)
Kon HaumeHoBaHue pa3iesioB H TeM /BUJ Cemectp | Yacos | Komneren- | Jlurepatypa | Hure | IIpumeuanue
3aHATUS 3aHsTHs/ / Kype 007071 DPAKT.
Pazpgen 1. 1. Beenenue
1.1 3HaueHue Kypca UIsl CIeUaTbHOCTH 110 9 2 TIK-5 JI1.1 J11.2 0
pa3paboTKe POCCHIMTHBIX MECTOPOKICHUH. JI1.3J11.4
CopeprxaHue Kypca U ero pas/ensl. JI1.5 JI1.6
OOmmye cBeeHrs O BOAOMOIF30BAHUH B J1.7
Poccun. OCHOBBI BOZHOIO JI1.8J12.1
3akoHOJaTeNbcTBa. OOA3aHHOCTH J12.2
BoOJOTIONB30BaTener. /JIex/
1.2 Pacuer nomycTumoi MyTHOCTU CTOYHBIX 9 4 IIK-5 J1.1J11.2 0
Box. /IIp/ J1.3J11.4
JI1.5 J11.6
J1.7
JI1.8J12.1
2.2
1.3 OO011ee U crenuanbHOoe 9 5 TIK-5 JI1.1 J11.2 0
Boziononb3oBaHue. [IoHsTHE CTOYHBIE JI1.3J11.4
Bogsl. /CP/ JI1.5 J11.6
J1.7
JI1.8J12.1
2.2
Paznen 2. 2 oxazaTean
Ka4yecTBAa NPUPOAHBIX M CTOYHBIX BOJ
2.1 Tpu rpynmbsl BpeIHBIX BEILECTB, 9 1 TIK-5 JI.1JI1.2 0
coneprkammxcs B Boze. [lokazarenn JI1.3J11.4
Ka4eCTBa MIPUPOIHBIX M CTOYHBIX BOJ! JI1.5 J11.6
OprasoyienTHyeckue, Guznieckue, J1.7
XHMHUYCCKUE, MIOKA3aTEIIH, JI1.8J12.1
XapaKTEpHU3YIOIIME COAEPIKaHNE J12.2
OpPTaHMYECKUX BEHIECTB B BOJE,
0aKTepHOJIOTHUECKHE TTOKAa3aTeNH.
JIBa Bua BoJONONB30BaHus B Poccnu
JIBE KATETOPHH BOJIOMNOIH30BATENIEH.
CocTaB 1 KauecTBO BOJBI B BOAHBIX
00BEKTax B KOHTPOJILHOM CTBOpE.
MecropacmonoxeHue KOHTPOIHHOTO
CTBOpA JJIsl PA3IMIHBIX BOIHBIX
OOBEKTOB.
/J1ex/




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

JI1.8J12.1
2.2

2.3 OmnpeneneHre MakCUMaJIbHOTO IK-5 JIL.1JI1.2
coJiepKaHus B3BECEH B CTOYHBIX OflaX, JI1.3J11.4
IIpU KOTOPOM €€ COIEPKAHUE B JI1.5J11.6
KOHTPOJILHOM CTBOPE HE IIPEBBICUT J1.7
JIOTTyCTUMBIX 3HaueHwit /CP/ JI1.8J12.1

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

3.1 Oomire TpeboBaHMS K COCTaBY U IK-5 JI.1J11.2
CBOMCTBaM BOJBI BOIHBIX OOBEKTOB Y J1.3J11.4
IYHKTOB XO35HCTBEHHO-TIUTHEBOTO U JI1.5 JI1.6
KyJBTYPHO-OBITOBOTO BOJIOIIOBE30BaHUSI. J1.7
OOmue TpeboBaHMs K COCTaBY U JI1.8J12.1
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 TIK-5 JIL.1JI1.2
000pOTHO¥ BOJIBI U €€ BIMSHUC HA JI1.3J11.4
3¢ eKTUBHOCTH MpoIiecca JI1.5JI1.6
oboramienus. /TIp/ J11.7

JI1.8J12.1
2.2

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

JI1.8J12.1
2.2
Paznen 4. 4 YcaoBusi BbIMycKa
CTOYHBIX BOJ B BOJAHbIE 00bEKThI

4.1 ITonsiTHE TPOM3BOICTBEHHBIX CTOUHBIX TIK-5 JIT.1 J11.2
BoA. Bonibl, monmyTHO u3BjIeKaeMble Ipu JI1.3J11.4
JIOOBIYE TTOJIE3HBIX UCKOIIAEMBIX. JI1.5J11.6
JpeHnaxHble BOJBI. JI1.7
X03s1iCTBEHHO-OBITOBBIE CTOYHBIC BOBI. JI1.8J12.1
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 TIK-5 JI.1JI1.2
OCaKIAOIIEH CIIOCOOHOCTH JI1.3J11.4
orcroitaukos. /I1p/ JI1.5J11.6

J1.7
JI1.8J12.1

2.2




43 KpaTtHOCTB pa30aBIeHUS! CTOYHBIX BOJ. IIK-5 J1.1J11.2
OmnpeneneHue npeenbHO T0MYCTUMOTO JI1.3J11.4
cOpoca BEIEeCTB B BOJAHBIN 00bEKT JI1.5 J11.6
(ITAC). Pacuer MakcMMaIbHO JI1.7
JIONTYCTUMOM KOHIIEHTPaLUU JI1.8J12.1
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 Mecro aist otbopa mpo6. Metozas! oTOopa IK-5 JI1.1J11.2
MpoO CTOYHBIX BOA: MPOCTHIX U JI1.3J11.4
cMmemanHbIX. CpeiHue U cpefHe JI1.5 J11.6
IIPONIOPLIHOHATBHBIE TPOOEI. J1.7
IepromuunocTs 0T60pa npod. O6vemM JI1.8J12.1
OTOMpaeMBIX IIPOO B 3aBHCUMOCTH OT 2.2
OIPEIeNIEMOTr0 KOMIIOHEHTA W yCIIOBUS
uX KoHcepBauuu. /JIex/

52 OnpexneneHne MUHUMAIBHO IOy CTUMOTO TIK-5 JI1.1 J11.2
obwema orcroitnuka. /IIp/ J1.3J11.4

JI1.5J11.6
J1.7
JI1.8J12.1
2.2

53 VYcnoBust oTobopa mpob BoIBI B IK-5 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. J1.7
/CP/ JI1.8J12.1

2.2
Pazgen 6. 6 Ob6padoTka npod
CTOYHBIX BOJ

6.1 Xapakxrep CTOUHBIX BOJI IIpU pa3paboTke IK-5 JI1.1JI1.2
poccoineil. OcHOBHBIE 3arpsI3HAIOLINE JI1.3J11.4
BEIIECTBA. JI1.5J11.6
OmnpenencHue NPo3pavHOCTH CTOYHBIX a7
Boa. Onpenenenre Kon4yecTsa JI1.8J12.1
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/ IK-5 JI1.1 J11.2
J1.3J11.4
J1.5J11.6
a7
J1.8J12.1
2.2

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

orcroitauke /CP/




Paznen 7.7 OcBeTiieHHE
CTOYHBIX BOJ OTCTANBAHHEM

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

AHanu3 nMpou3BOJICTBEHHOIO OIBITA JI1.7
OYKCTKH CTOYHBIX BOJ MPU pa3paboTke JI1.8J12.1
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 TIK-5 JI1.1JI1.2

rugpoorsainos. /TIp/ J1.3J11.4
JI1.5J11.6

JI1.7
JI1.8712.1

J2.2

73 Pacuer nauMHBI yTH OCaXKACHUS TIK-5 JI1.1 J11.2

TOHKOAMCIIEPCHBIX (pakituii /CP/ J1.3J11.4
JI1.5 J11.6

JI1.7
JI1.8J12.1

J2.2

Pa3nen 8. 8 JIpyrue cnocodnt
OCBETJIEHHUSI CTOYHBIX BOJ




8.1 OcBeTeHne TEXHOIOIHYECKOH BOIBI TIK-5 JI1.1J11.2
MpocayrBaHUEM Yepe3 1amObl U J1.3J11.4
nepeMbluku. IToTepu Boab! B JI1.5 J11.6
OTCTOIHUKAX BCIEACTBUE IPOCAYUBAHUS J1.7
yepe3 namObl. MeTonuka pacuera JI1.8J12.1
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 IIK-5 JI1.1J11.2

ruapooTsaios. /I1p/ J1.3J11.4
J1.5J11.6

J1.7
JI1.8J12.1

2.2

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

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

9.1 AHanu3 npou3BOICTBEHHOTO OIBITA TIK-5 JI1.1 J11.2
OpraHM3alliy BOJHOIO XO35HCTBA. JI1.3J11.4
TexHonoruueckue cxeMbl OpraHu3aliuu JI1.5J11.6
000pOTHOTO BOITOCHAOKEHHSI: TIPH J1.7
pa3MenIeHHH THAPABINYECKOTO OTBAJIA U JI1.8J12.1
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 ITK-5 JIT.1 J11.2

ruapootsaios. /T1p/ J1.3J11.4
JI1.5 J11.6

J1.7
JI1.8J12.1

2.2




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

Paznen 10. 10 OcBeT/ieHHEe CTOYHBIX
BOJI P IKCKABATOPHOM cIlocode
pa3padoTku

10.1 AHanu3 HaKOIIJICHHOTO OMbITA 110 I1K-5 JIL.1JI1.2
OpraHM3aliy BOJHOXBOCTOBOTO JI1.3J11.4
XO3SICTBa IIPU IKCKABaTOPHOU JI1.5 J11.6
pa3paboTKe PeIKOMETATBHBIX POCCHITICH. JI1.7
TexHonoru4eckue cXeMsl C yCTpOHCTBOM JI1.8J12.1
CTallMOHAPHOI'0 XBOCTOXPAaHUIMILA 1 122
BOJOOTCTOMHHUKA. TEXHOIOrHYECKHUE
CXEMBI C IPUMEHEHHUEM JIJIs1 OCBETIICHUS
BOJIBI XUMUYECKHX peareHToB. /JIex/

10.2 PacueT pazmepoB OTCTONHUKOB 1 TIK-5 JIT.1 J11.2
oIpeesieH sl OCHOBHOT'O 00beMa JI1.3J11.4
3eMJISTHBIX Pa0OT 10 COOPYKESHHUIO JI1.5 JI1.6
COOTBETCTBYIOLIUX THAPOTEXHUUECKUX J1.7
coopyxenutit. /TIp/ JI1.8J12.1

2.2

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

JI1.8J12.1
2.2
Pazgen 11. 11 OcBeTjieHHEe TOYHBIX BOJX
NPH TYAPABJIUYECKUX padoTax

11.1 AHanu3 Npou3BOICTBEHHOTO OIBITA O TIK-5 JI1.1JI1.2
OpraHM3alUU BOJHO-XBOCTOBOTO JI1.3J11.4
XO3SHCTBA TP THAPABIMIECKOM CII0C00e JI1.5J11.6
Ppa3paboTKH POCCHITEH. J1.7
TexHomoru4yeckue cxeMbl 000POTHOTO JI1.8J12.1
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 TIK-5 JI1.1JI1.2
OIpeIeNICHHsI OCHOBHOI'O 00beMa JI1.3J11.4
3eMJITHBIX paboT IO COOPYKEHHIO JI1.5J11.6
COOTBETCTBYIOIIMX THAPOTEXHUYECKAX J1.7
coopyxenutii. /TIp/ JI1.8J12.1

2.2

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

JI1.8J12.1
2.2

Paszgen 12. 12 OcBetjieHHEe CTOYHBIX
BO/ TIPH IPaKHBIX padoTax




12.1 AHanu3 npou3BOICTBEHHOIO OIbITA. 9 1 TIK-5 JI1.1J11.2 0
TeXHONIOrHYeCKHe CXeMbI pa3pabOTKU J1.3J11.4
TEPPACOBBIX POCCHIINEH ¢ 000POTHBIM JI1.5 J11.6
BOJIOCHAOKEHHIEM. JI1.7
TexHOoNoruueckue cxeMsl pazpaboTKu JI1.8J12.1
TIOMMEHHBIX POCCBHINEN: C PyCIOOTBOAHON 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 9 2 TIK-5 JI1.1JI1.2 0
OIpeIeNICHHsI OCHOBHOT'O 00beMa JI1.3J11.4
3eMJITHBIX paboT IO COOPYKEHHIO JI1.5 J11.6
COOTBETCTBYIOIIMX THAPOTEXHUYECKUX JI1.7
coopyxenutii. /TIp/ JI1.8J12.1

J2.2

12.3 HccnemoBanue TEXHOIOTMIECKUX CXEM 9 15,65 TIK-5 JIT.1 J11.2 0
BOJJOCHAOXKEHHUS IPaXKHBIX Pa3pabOTOK U J1.3J11.4
pa3IMYHbIC TEXHOJIOTHYECKUE CXEMBbI JI1.5 JI1.6
OCBETJICHHSI BOJIBI B IPAKHOM JI1.7
paspese. /CP/ JI1.8J12.1

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

13.1 OCHOBHBIE MEPONPUATHUS IO 9 2 IIK-5 JI1.1J11.2 0
IIPEOXPAHEHUS PEK OT 3arpsI3HEHUH IIpu J1.3J11.4
MIPOBEICHUH OA3EMHBIX TOPHBIX padoT. JI1.5 J11.6
TexXHONIOruIecKre CXeMbl 000POTHOTO JI1.7
BOJIOCHAOXKEHUSI TTPH PACTIONOKEHIH JI1.8J12.1
BOJIOOTCTOMHHKA B ITIOKMME; B J12.2
BBIPa0OTAHHOM IIPOCTPAHCTBE U B
BEIpAaOOTAaHHOM TIPOCTPAHCTBE
MOJI3EMHBIX TOPHBIX Pa0OT.

/T1ex/

13.2 PacueT pazmMepoB OTCTOHHUKOB 1 9 4 TIK-5 JIL.1JI1.2 0
OIpeIeNICHHsI OCHOBHOT'O 00beMa JI1.3J11.4
3eMJITHBIX paboT IO COOPYKEHHIO JI1.5J11.6
COOTBETCTBYIOIIMX THAPOTEXHUYECKUX JI1.7
coopyxenutii. /TIp/ JI1.8J12.1

J2.2
133 /CP/ 9 7 IK-5 J1.1J11.2 0
J1.3J11.4
JI1.5 J11.6
J1.7
JI1.8J12.1
2.2
13.4 /UBKP/ 9 2,35 IIK-5 0

5. OHEHOYHBIE CPEJICTBA

5.1. KoHTpoO/IbHBIE BONPOCHI H 321aHHSA

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

5.2. Tembl nUCHbMEHHBIX Pa6oT

He npexycMoTpeHbt

5.3. OueHouHbIE CpPeaCTBA

Paboyas nmporpamma aucuurinHbl "OCHOBBI APAXKHOUN pa3paboTku'" obecriedeHa OLIEHOUYHBIMH CPEICTBAMU JIJISl TIPOBEICHUS




TEKYLIEro KOHTPOJISL U IPOMEKYTOYHOU aTTECTALMU, BKIIOUYAIOIIUMHI KOHTPOJIbHBIE BOIIPOCHL AJIS IPOBEIEHUS IPOMEKYTOUHOU
aTTECTAIUN, KDUTEPHUHU OLICHUBAHUS yUEOHOH AESTEILHOCTH 00yUalomuXCs, IPUMEPBI 3a1aHHUH ISl IPaKTHYECKIX, OHIETHI 1St
IIPOBECHUS IPOMEXKYTOUHON aTTECTALUH.

Bce ouenounsle cpencrsa npeacrasicHsl B punoxkenun 1.

5.4. l'[epeqem, BU/I0B OLICHOYHBIX CPEACTB

OrneHOUHBIE CPEICTBA pa3paboTaHbl I BCEX BUIOB YUeOHOH JesITEIbHOCTH CTYIEHTa — JICKIHA, TPAKTUIEeCKIX 3aHATHH,
CaMOCTOSITEIbHOM PabOThI U MPOMEXKYTOUHOH arTecTanuy. OLeHOYHbIE CPECTBA MPEACTABICHBI B BUE:

- CPEACTB TEKYILETO KOHTPOJIS;
- CPEJIICTB UTOrOBOI'O KOHTPOJIS — IPOMEKYTOUHOM aTTecTalluu: 3a4eTa B 9 cemectpe.

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MO YJIS)

6.1. Pexomenayemasi iutreparypa

6.1.1. OcHoBHas IUTEPaTYypa

ABTOpBI, COCTaBUTCIIN

3arnaBue

I/I3I[8.TCJ'[BCTBO, roxq

JI1.1 |I'T. Mup3aes, B.A. DKOJIOTHSI TOPHOTO ITPOU3BOACTBA: YICOHUK M.: Henpa, 1991
Hganos, B.M.
IepOaxoB u 1p.
JI1.2 | Apobanenko B. I1., TuaporexHnUeckre COOPYKEHUS MPH Pa3pabOTKe POCCHIMHBIX M.: Henpa, 1992
IToranoBa T. C., MECTOPOXKICHHIA: yU4eOHHK
Kucnskos B. E.
JI1.3 | Jlemxos B. I. Pa3paboTka pOCCHITHBIX MECTOPOXKICHUI: yUEOHUK M.: Henpa, 1977
JI1.4 | Asropsr: C.M. [IpenoxpaneHnue pex OT 3arps3HESHUs MpH pa3paboTKe M.: Henpa, 1980
[Topoxos, A.A. POCCBIIHBIX MECTOPOXKIEHU I
3yiikos, I'.B.
3y6uenko, E.T.
Jlesrunues
JI1.5 | Snramen Y. M. TunpomexaHU3NpOBaHHBIE U NTOJBOIHBIE TOPHBIE PabOTHL. B 2 M.: MITY, 2006
kH. KH.1: Pa3paboTka nopo ruijpoOMOHUTOPAMHU U
3eMJICCOCHBIMH CHapSIaMU
JI1.6 | Snranen U. M. I'mapomexaHU3UpOBaHHEIE U ITOJBOIHEIC TOPHEIE paboTHI. B 2 M.: Mup ropsoii kaury, 2006
k. Ku.2: JpaxHas pa3paboTKa pOCCHITHBIX MECTOPOXKICHUI
JI1.7 |Boposnos IO. B. BonooTrBeaeHue u OUNCTKAa CTOYHBIX BOJ: yUEOHUK M.: U3a-Bo Accormaryu
CTPOUTEINLHBIX By30B, 2009
JI1.8 |IlaBnunosa U. U., BonocHaGkeHHe U BOIOOTBEICHUE: YICOHUK M.: FOpaiir, 2012
Baxenos B. 1., I'yomit
n.T.
6.1.2. lononHUTEbHAS JUTEPATypa
ABTOpBI, COCTABUTENIN 3arnaBue W3narenscTBO, rog
JI2.1 |Cwmeranun B. U. BoccranoBinenue v 04MCTKa BOJHBIX OOBEKTOB: yueOHOe M.: KonocC, 2003
nocobue
J12.2 | XKypba M. T, CokonoB | BomocHaGxenue. I[IpoekTupoBaHre CHCTEM U COOPYKeHuit. B 3 M.: U3n-Bo Accoruanuu

JI. 1., T'oBoposa K.
M.

1. T.3: Cucremsl pactipeieNieHus 1 ITO1a4H BOJIBI

CTPOUTEINIBHBIX BY30B, 2010

8. METOAUYECKHE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCS ITO OCBOEHUIO JUCHUTIITUHBI (MO YJIS)

Meroaudeckue yKa3aHHs 110 N3YICHHIO AUCIUIUIMHBI IPeACTaBIeHs! B [IprioxkeHnn 2 1 BKIIOYAIOT B ceOs:

1. MeTtonuueckue YKazaHus U1 06yqa}0umxc;[ 110 OpraHu3alunu y'{e6H0171 JACATCIBbHOCTH.

2. MeTonuueckue yKka3zaHUs 10 OPTaHU3AIH CAMOCTOSTENIFHON PabOTHI 00yJaIOIIIXCSL.

3. Merommdeckie yka3aHHs IO OpTaHU3AIMHU IIPOIEAYPHI OLICHUBAHNS 3HAHUH, YMCHUH, HABBIKOB 1 (MJIM) ONBITA IESTEITBHOCTH,
XapaKTePHU3YIONIUX TAnb! (POPMHUPOBAHHS KOMIICTCHIIHI.




