MHMWHOBPHAYKHN POCCHUHA

denepanbHOe rOCyIapCTBEHHOE OK0I2KETHOE
oOpa3oBaTre/ibHOE yUpexAeHUue BbICIIEro 00pa3oBaHUs
«TyJabCKUN roCyJapCTBEHHbIN YHUBEPCUTET»

UuceTuTyT 20pnozo dena u cmpoumenscmea
Kadenpa «CanurapHo-TeXHUYECKHE CHCTEMbI»

YTBepKIeHO Ha 3aceaHuu Kadeapsl
«CaHUTapHO-TEXHUUYECKHUE CUCTEMBI»
«12» auBaps 2021r., mpotokon Ne 6

3aBeayromuii kadeapoi

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOAYJIA)
«Oxpana 6030yuinozo 6acceiina)

OCHOBHOI Mpo(deccHoHANBLHOI 00pa30BaTEIbHON MPOTrPaAMMBI
BbICIIET0 00Pa30BaHUA — IPOrpaMMbl 0aKaJIaBpUAaTA

10 HAMPABJICHUIO TMTOJTOTOBKH
08.03.01 «Cmpoumenvcmeo»

C HaIPaBJICHHOCTHIO (TIpodusiem)
«Tennozazocnabrcenue u 6eHMUNAUUAY

®opma (b1) 0OyUECHUS: OUHAA, 3a0UHAA

Nnentudukanmonusiii Homep oOpaszoBatenbHOM nporpammbl: 080301-06-21

Tyna 2021 roa



JIMCT COI'JTIACOBAHUSA
paboueil mporpaMMbl JUCUUIJINHBI (MOXYJIs1)

Pa3paboTuuk:

KoBanes P.A. - AUPEKTOP UHCTUTYTA T'OPHOI'O AC€JIa U CTPOUTEILCTBA, JOK. TCXH. HAYK, JOLCHT

(DUO, oonscHocmy, yueHas cmeneHs, YueHoe 36aHue) (noonucs)



1 Hesn u 3224 0CBOEHMS JUCHHUILIUHBI (MOLYJIs1)

Iesabl0 OCBOCHHUS MUCIHMIUIMHBI (MOIYJIsI) SABISETCS (OPMHUPOBAHHUE Y CTYICHTOB KOM-
IUIEKCHOTO MOJX0JIa K PELICHUIO BOIIPOCOB O0JACTH OXPaHbl BO3AYIIHOIO OacceiiHa W MOJTy4eHUS
o0beMa 3HAHUH KOJIOr0-TEXHHUECKOTO HAMPABICHUS, PACIIUPEHHE MTPEAMETHBIX 3HAHUI U yriyo-
JICHUC ITOJTYYCHHBIX 3HAHUH 10 CMEKHBIM JUCHUITJINHAM.

3amayaMm OCBOCHHUS AUCIUTUIMHBI (MOJYJIs1) SIBISFOTCS:

- [MOJIYYUTDb 3HAHUA I ONPCACIICHUA Ha NPCANPUATHUAX HUCTOYHHUKOB BBI6pOCOB BPCIAHBIX

BEIIIECTB B atMocdepy;

- HAy4YUThCS OLIEHUBATh WX BKJIAJ B OOIMIA yPOBEHD 3arps3HEHUs aTMOC(hepshl;

- HAy4UTbCs pa3pabaThiBaTh MEPONPHUSTUS [0 CHUKCHUIO BHIOPOCOB BPEIHBIX BEIIECCTB B

atmocdepy;

- U3y4YHTh PU3UKO-XUMHICCKHE OCHOBBI OUUCTKH U 00€3BPEIKMBAHMUS ra30B.

2 MecTO QUCHUILIHHBI (MOAYJIsI) B CTPYKTYPe OCHOBHOI MpodeccHoHaIb-
HOM 00pa3oBaTeJIbHOM MPOTrPAMMbI

Jucyunnuna (MoOyib) omuocumcs K 8apuamueHol 4acmu OCHOBHOU NPOGhecCUOHATbHOUL
06pa306amenbHOL NPOZPAMMBbL.

JucuunnuHa (MOAYINb) U3y4aercs B /-8 cemecTpax.

3 HepequL IVIAHUPYEMBIX PE€3yJdbTaToB oﬁyqemm o IMCIOMIIJIMHE

IlepeueHp MmIaHUPyEMbIX PE3yIbTATOB 00YUYEHHUS MO JUCLUIUIMHE (MOYJIII0), COOTHECEHHBIX
C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOECHMSI OCHOBHOM IpodeccroHalIbHOM 00pa3oBaTeabHON Mpo-
rpamMmbl (GOpMHUPYEMBIMH KOMIETEHUUSAMM) U UHOUKAMOPAMU UX OOCMUNCEHUS, YCTAHOBICHHBIMU
B 0011[ell XapaKTepUCTHKE OCHOBHOM Mpo¢ecCHOHaIbHON 00pa30BaTeIbHON MPOTrpaMMBbl, IPUBEIEH
HUXKE.

B PE3YyIbTaTe OCBOCHUA TUCHHUIIJIMHBL (MOI[y.]'ISI) 06y11a101111/1171c51 JOJIKCH:

3HaTth:

1. - CTpOEHHE U CBOICTBA 3eMHOM atmMochepsl; (koo komnemenyuu — TTK — 2); (k00 un-
ouxamopa — T1IK — 2.1)

2. - CBOMCTBa OCHOBHBIX 3arpsi3HHUTENEH atMochepHOro Bo3ayxa; (koo komnemenyuu —
[K — 2); (k00 unouxamopa — T1IK — 2.1)

3. - YCJIOBHSI U MEXaHU3M 00pa30BaHMs TOKCHYHBIX BEIIECTB IPH CKUTAHUM TOILINBA,
(k00 komnemenyuu — TIK — 2); (k00 unouxamopa — IK — 2.1)

4. - BJIMSIHME OCHOBHBIX (PAKTOPOB Ha 0Opa3oBaHME TOKCHUYHBIX BELIECTB IPU CHKUTa-
HUM TornBa; (koo komnemenyuu — IK — 2); (k00 unouxamopa — IK — 2.1)

5. - CIIOCOOBI TIOaBJIEHUsT 00Pa30BaHUsl TOKCHYHBIX BEIIECTB IPU C)KUTAaHUH TOILINBA,
(k00 komnemenyuu — IK — 2); (koo unouxamopa — INK — 2.1)

6. - CIOCOOBI OYMCTKH MPOIYKTOB CrOPaHMs TOILIMBA OT TOKCHYHBIX BEIIECTB, COMIEP-
JKaIUXcs B IPOyKTax cropanus; (koo komnemenyuu — I1K — 2); (k00 unouxamopa — I1IK — 2.1)

7 - DKOHOMHUYECKHE aCTEKThl 3alIUThl BO3MYIIHOTO OacceliHa. (ko0 xomnemenyuu —

[K - 2); (k00 unouxamopa — IK — 2.1)



4.

5.

Ymers:

- pacCUYMTBLIBATh BEIIMYMHY BPEIHBIX BBHIOPOCOB OT pasIMYHBIX IPOU3BOICTB; (KOO Komne-
menyuu — K — 2); (ko0 unouxamopa — 11K — 2.2)

- COCTABJIATh MHBEHTAPHM3ALUIO UCTOYHMKOB BPEIHBIX BBIOPOCOB MPEXUpPUATHS; (KOO KOM-
nemenyuu — 11K — 2); (k00 unouxamopa — I1K — 2.2)

- PAaCCUHMTHIBATH PAaCCEMBAHUE BPEIHBIX BELIECTB B aTMOC(EPE OT OJHOIO U OT IPYIIIBI HC-
TOYHHUKOB; (k00 komnemenyuu — I1K — 2); (k00 unouxamopa — IK — 2.2)

- OLECHMBATh PE3yJbTaThl pacuyera PacCEeMBaHMs BPEIHBIX BLIOPOCOB B aTtMmocdepe; (koo
komnemenyuu — I[IK — 2); (koo unouxamopa — IK — 2.2)

- IPOEKTUPOBATH CUCTEMBI M YCTAHOBKH JJISl OUHCTKH M OOE3BPEKHUBAHHMIO TEXHOJIOTHYE-

CKHX BEHTHJIAIUOHHBIX BBIOPOCOB. (k00 komnemenyuu — [1K — 2); (k00 unouxamopa — IK — 2.2)

Baagern:

HopMmartuBHoii 6a3o#i, onpenensiemoir PocipupomHaa3zopoM B YacTH OXPaHBI BO3AYIIHOTO
Oacceiina; (ko0 komnemenyuu — IK — 2); (k00 unouxamopa — 1K — 2.3)

[TporpaMMHBIM OO€CIIEUCHHUEM TI0 OMPEACICHUIO MPU3EMHBIX KOHICHTPAIUH BPEIHBIX BE-
IIECTB OT HCTOYHHMKOB BBIOPOCOB. (k00 komnemenyuu — 11K — 2); (k00 unouxamopa — TIK —
2.3)

[MopsiakoM pacuéra 3pPEKTUBHOCTH MBLJICTa300YUCTHBIX AlapaToB, MPOSKTUPOBAHUS CHC-
TEM M YCTaHOBOK ISl OYMCTKU U 00C3BPSIKUBAHMS TEXHOJIOTHICCKUX BEHTUISIIIMOHHBIX BbI-
opocos (kox komnereniuu — [1K — 2); (kox uaaukaropa — I1K — 2.3).

MeTtoaukaMu pacdera CHCTEM BEHTHJISIMH, HaBBIKAMH BBIMOJIHEHHUS IpadUuecKux paspa-
OOTOK MPH MPOCKTUPOBAHUH BEHTUIISIIIMOHHBIX cUCTeM. (Koj komrereHnuu — [1K — 2); (kox
unukaropa — [1K — 2.3).

IlonHple HaMMEHOBAHUS KOMIICTCHITUM U uHOuKamopoe UX OOCMUINCEHUS MNpEaACTaBJICHLI B

o011eil XxapakTeprucTUKe OCHOBHOM MpoQeccHOHAIBHON 00pa30BaTeIbHON MPOrPaMMBI.

4 O0beM U cofep:KaHue TUCIUNIMHBI (MOTYJIs1)

4.1 O0beM JUCUUILINHBI (MOAYJIs1), 00beM KOHTAKTHON M CaAMOCTOSITE/b-

HOIl padoThl 00y4aroIIerocss NMpU OCBOCHUH TUCUMILIMHBI (MOAyJsi), Gopmbl
MPOMEKYTOYHOM ATTECTAUMHU 0 JMCHHUILIMHE (MOAYJII0)
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8 J13 KP 5 108 24 36 1 0,5 46,5
Hroro — 180 38 64 0,6 76,4
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3aounast popma oOydeHUS*

7 34 2 72 2 4 0.1 65,9
8 3 KP 3 108 4 8 0,5 94,5
HUroro - 180 6 12 0,6 160,4

YcnoBHbIE cokpatieHus: O — sk3ameH, 34 — 3auet, /|3 — muddepeHpoBaHHbIi 3aueT (3a4eT
¢ ouenkoif), KIT — 3ammuTa kypcoBoro npoekra, KP — 3amura kypcoBoii paboThl.

4.2 CogeprkaHue JJIEKIIUOHHBIX 3aHATHHI
Ounas popma o0yueHusT*

Ne TeMbl JTeKUMOHHBIX 3aHATHI
n/n
7 cemecmp
1 |BBenenne. HayuyHo-opraHu3anMoHHble M NPaBOBble OCHOBBI OXPaHbI OKpY:Kalouiei
cpeasbl.
2 O0mme cBegenus 00 armocdepe. IKOHOMUYECKHE ACTEKTHI 3AIMThI BO31YLIHOI0
OacceiiHa.
Ctpoenue atmocdepsl. Pacripoctpanenue 3arps3HeHHH B aTMocdepe.
[TpupoaHbIil XUMHUYECKHUI cocTaB aTMOC(epsl
3 OcHoBHBI€ 3arpsA3HUTEH aTMOCepHOro Bo3ayxa. Onpenenenne KOHIEHTPANMMA

Bpe/HbIX BelllecTB B BbIOpoOcax.

[IpenenpHble 1OMYCTUMbIE KOHIIEHTPALUU BPEIHBIX BEIIECTB B aTMochepe
TBepable yacTUIBI

Oxcunppl cepbl

Oxcunsbl a3ota

Oxcnp yriiepoja v Ipyrue NpoayKThl HEMOJHOTO CTOPaHUs




TeMbl JeKIIHOHHBIX 3aHATHH

IIpombinieHHBbIE BBIOPOCHI.

OO0pa3oBaHne TOKCHYHBIX BEIIECTB MIPH CKUTAHUU TOTLIHNBA
TBepapie yacTUIIbI

Oxcuppl cepbl

OKcugel a30oTa

OO0pazoBanue “TepMUYECKOr0” OKCHIA a30Ta

O6pazoBanue “ObICTPOTO” OKCHIA a30Ta

OO0pazoBanue “TOIITMBHOIO’ OKCHIA a30Ta

OO6pazoBaHue OKCHI0B a30Ta BO ()pOHTE TIaMEHU

Bnusinne peXMMHBIX TapaMeTpOB PadOTHI TEIIOTEHEPATOPOB Ha 00pa3oBaHUE OKCUIA
azoTa

[IpeBparienre OKCHIOB a30Ta B aTMocgepe

Oxcup yriepoja v Ipyrue NpoyKThl HEMOIHOTO CrOpaHus TOIUIMBA
Kanneporennsie Bemecrsa

DOu3MKO-XUMHYEeCKHE OCHOBBI OYMCTKHU U 00e3Bpe:knBaHus razoB. [logasienue odpa-
30BaHUs TOKCUYHBIX BEUIECTB IIPU CKUTAHUM TOILIMBA

[TonaBnenue oOpa3oBaHus TBEPAbIX YACTHII, OKCUIA YIJIEPOAa U APYTUX MPOJLYKTOB He-
IIOJIHOTO CTOPaHus TOILJIMBA

[TonaBneHnue oOpazoBaHUs OKCHIOB CEPbI

[TonaBnenue o6pa3zoBaHusl OKCHJIOB a30Ta

Penmpkynsuus npoayKTOB CrOpaHUs

JIByxcTaauiiHOE C)KUTaHUE TOIUIMBA

[Tonaya BoJbI MM M1apa B 30HY TOPEHUS




TeMbl JeKIIHOHHBIX 3aHATHH

IIpoexkTHpOBaHNE CHCTEM M YCTAHOBOK /IJIS OYMCTKHU M 00e3BpPeKMBAHUA TEXHO-
JIOTHYEeCKUX BEHTH/ISIHMOHHBIX BLIOPOCOB

OuncTKa OT TBEPBIX YACTHULL

[Ipu1e0CaguTENBHBIE KAMEPHI U LIUKJIOHBI

AnmnapaTbl MOKPOH OYHCTKH Ia30B

[Topucteie GpuabTPHI

DnexTpuueckue GUIbTPhI

OuncTka OT OKCHJIOB a30Ta

OKHCIIUTENBHBIE METO b

OxwuciieHue OKCHIa a30Ta KUCIOPOIOM U O30HOM B JKUIKOM (haze

Oxucnenue u abcopOLUs OKCUAA a30Ta )KUJKUMU OKUCIUTEIIMU

OxucneHue okcua a3oTa Ha KaTajau3aTopax

BoccranoBurtenbHbIE METO B

Pa3noxxeHne okCuI0B a30Ta B IOTOKE HU3KOTEMIIEPATYPHOH ILIa3Mbl

Pa3nosxeHne okcu10B a30Ta B TEPMUUECKOM PEAKTOPE B MOTOKE T'a3a BOCCTAHOBUTES

Pa3noxxeHne okcua0B a30Ta IyTEM I1EPEBO/Ia B COEIMHEHUS C HU3KOM TeMIlepaTypoi pas-

JIOKEHUS

Paznoxxenne okcua0B a30Ta JKUJKUMU BOCCTAHOBUTEISIMU

CopOLroHHBIE METOIBI

AGcopOuMst OKCHI0B a30Ta BOJHBIMH PAaCTBOPaMHU ILeJI0Uei

AncopOuust OKCUIIOB a30Ta TBEPAbIMU COPOCHTAMHU

OuuncTKa OT OKCHJIOB CEPBI

AMMMaYHbIE METO/Ibl OUUCTKH T'a30B OT JUOKCUJA CEPbI

MeTo/1bl OUMCTKH ra3a, OCHOBaHHbIEC HA HEUTpaIM3allui JUOKCHU]IA CEPBI

Karanutuueckre MeToibl OYMCTKU ra30B OT IUOKCH/IA CEPBI

O06e3BpekrBaHNE BO3YIIHBIX BEIOPOCOB U3 CYIIMIIBHBIX YCTAHOBKOIM OKPAaCOYHBIX IIEXOB

CopOuMOHHBIE METO/IbI OUUCTKH

OxucIuTeNbHbIE METO/IBI OUYMCTKU

Karanutnuecknii MeTox

Tepmuueckuit MmeTon

TepMOKaTAIUTHYECKUI METOL

8 cemecmp

Kanaccnpukanusi 1 0CHOBHbIE XapaKTePUCTUKHU
NbLICYIAaBJINBAKOIIEro 000py10BaHNUS

Knaccudukanus ycTpoicTB U1 O4UCTKH BO3/lyXa OT MbUIN
OCHOBHBIE XapaKTEPUCTUKH IbLICYJIABIMBAIONIET0 000PYI0BaHHUS

I'paBuTaniMOHHBIE NBLICYT0BUTEIN
OO11ast XapakTepUCTHKA MbUICYIOBUTENIEH
[Ipu1e0canoUHbIE KaMEphI

IIpocreiiimme nHEPIMOHHBIE NTBIICYJIOBUTEIN

NHepunoHHBbIE NbLIE- H 30JI0YJIOBUTEIH
IIpocreiilrie HTHEPUUOHHBIE NBLICYIOBUTEIN
JKamro3uiiHble NBLICYTOBUTEIN
JKanro3uiiHble 30J0yJI0OBUTENN

Huannapuyeckue U KOHNYECKHE IIUKIOHBI
koHcTpykuun HUMOT'A3

OO6m1ast XxapaKTepruCTUKA ITUKIOHOB

[Mununapuueckue nukiaonsl koHcTpykunn HUMOI'A3
Konnueckue nukions! koHCTpykimun HUMOT'A3




TeMbl JeKIIHOHHBIX 3aHATHH

KoHCTpyKIIUM HMKJIOHOB Pa3JIMYHbIX THIIOB
[{MKIOHBI C HUXKHUM M IBOWHBIM BBIBOJOM OYHIIIEHHOT'O IMMOTOKA
[{uKI10HBI, CIEHAIBHO pa3paObOTaHHbIE JJIS YIIaBIHMBAHUS
ONpeJIeJICHHBIX BUJIOB MU
Hukmnons! Tunna BHHUMOT u CUOT
Huxnons! Tuna OOKJAM u [

I[IpsaMoTOUYHBIE U OaTapeiiHble HUKJIOHBI (MYJIbTHIIMKIOHBI)
HpHMOTOLIHBIe IIUKIJIOHBI
Bbarapeiinble UKIOHBI (MYJIbTUIIUKIIOHDI)

IToJible M HacagO04YHBIE rA30NIPOMbIBATEIH
OcHOBHBbIE CBEIEHUS

ITosnble razonpombIBaTENN

Hacanounsle razonpoMsiBarenu

IlenHbIe NbLICYT0BUTEIIH.

I'azonpombiBaTe/ U € MOABHKHOM HACAAKOMI

IlenHplii anmapar ¢ AbIpYaTBIMU TapeIKaMU

[lennslif anmapar co cTabMIIN3aTOPOM IIEHHOTO CIIOS
I'mapoauHaMUYeCKUil IBUICYJIOBUTEID

l"azonpomsbiBaTens ¢ NOABUKHOW IIAPOBOM HACATKON

Ckpy00ep ¢ NOJBMKHOM 1IapoBOM HAcaAKONW KOHUYECKOH (OPMBbI

IIb1n1ey10BUTEIM YIAPHO-UHEPLUOHHOIO ACHCTBHS
l"azonpombiBaTenb yIapHOTO AEHCTBUS
Ckpy00epbl yIapHOTO JICHCTBHS
Poroknonst
Cratuueckue npuieynosutenu [IMB

10

IIbL1ey10BUTEIM HEHTPOOEKHOTO /IeliCTBHUS.
MexaHuveckue mbLIeyJT0BHTETH
["a3onmpombIBaTeNN LEHTPOOEKHOTO AEHCTBHSL.
Hukinon ¢ BoastHOM 1uienkoi (LIBIT)
CkopoctHoit npombiBatenb CUOT. LlenTpobexHbiil ckpy06bep 6atapeiinoro tuna CL{Bb-
20
Mokxkpsiii neineynosutens PUCH
MexaHYecKue MbUICYJI0OBUTENN

11

TypOy/1eHTHBIE NbLIEYI0BHTEIN
Ckpy06eps1 Bentypu

12

IIpombIIeHHbIE KOHCTPYKIUH CKPY00epoB Bentypu
CkopoctHble npoMbiBaTenu ¢ Tpyooit Bentypu (CITY Bentypu)
I"azonpomsiBatens Tuna KMIT. Mokpelie CKOpOCTHBIE 30J10yJI0BUTENN
)KEKTOpHbIE CKpyOOephl

13

PuiabTpalMOHHbIE NbLICYJI0BUTEHN
OO01ue cBeneHns
Bosokuucteie GuabTpsl
OuIbTPHI — TYMAaHOYJIOBUTEIN
TkaHeBble PUIBTPHI

14

3epHuUCTBIE, KepaMHYeCKHUeE U dJIeKTPpuUeckne GuibTphl
3epHHCTBIE QUITBTPHI.

Kepamuueckue GpuibTpsl.

DneKTpuuecKue GUIbTPHI




3aounas ¢gopma o0yuenus*

TeMbl JeKIIMOHHBIX 3aHATHH

7 cemecmp

Oo0mue cBenennsi 00 armocepe. IKOHOMHUYECKHE ACTIEKTHI 3aIUTHI BO3YILIHOTO
OacceifHa.

Crpoenne atmocdepsl. Pacipoctpanenue 3arpsa3HeHuil B atmocdepe.

[TpupoaHbIil XUMHYECKHI cOcTaB aTMOC(hepbl

PU3UKO-XUMHUYECKHE OCHOBBI OYHCTKH M 00e3Bpe:kuBaHus ra3os. [logasienue odpa-
30BaHUs TOKCUYHBIX BEUIECTB IIPU CKUTAHUM TOILIMBA

[TonaBnenue oO6pa3zoBaHus TBEPABIX YACTHUI], OKCHIA YIIIEpOia U IPYTUX MPOIYKTOB HE-
IIOJIHOTO CTOPaHus TOIIIMBA

[NogaBnenue oOpa3oBaHUs OKCHIOB CEPBI

[TonaBienue oOpa3oBaHusl OKCUIOB a30Ta

Penupkysnsanus npogyKTOB CrOPaHUs

JIByxcTaiuiitHOE CKUT'aHUE TOILIIMBA

[Tonaya BoAbI MM napa B 30HY TOPEHHUS

8 cemecmp

KoHeTpykuuyn HUKI0HOB Pa3JIMYHBIX THIIOB

[{MKTOHBI C HIDKHUM M IBOWHBIM BBIBOJOM OYHIIIEHHOTO IMMOTOKA
[{ukoHsl, cienuaibHO pa3paOOTaHHbIE [ YIaBJIUBAHUS
OTIpEeICJICHHBIX BUJIOB MBUIH

Huxnons! Tuna BIITHUMOT u CUOT

Huxnons! Tuna OOKJIM u 1]

IleHHbIe NBLICYJIOBUTEIH.

I'azonpombiBaTe/ U ¢ MOABHKHON HACAKOM

IIeHHbIl anmapar ¢ IbIpYaTBIMU TapeIKaMu

[lennslif anmapar co cTabMIN3aTOPOM IIEHHOTO CIIOS
I'mapoavHaMUYEeCKU MBUICYTIOBUTEID

l"azonpoMebIBaTennb ¢ MOJABUKHOM MIAPOBOM HACAIKOM

Ckpy060ep ¢ NoJBMKHOM 1IapoBOM HAacaJAKOW KOHUYECKOH (OpPMBbI

IIpombllIeHHbIe KOHCTPYKIUH CKPY0OepoB Bentypu
CkopoctHble mpombiBaTenu ¢ Tpyooit Beatypu (CITY Bentypu)
I'azonpomeiBarens Tunna KMII. Mokpble CKOPOCTHBIE 30JI0yJIOBUTENN

DXEeKTOpHbIE CKpyOOepHl.

4.3 Conep:kaHue NPaAKTHYECKUX (CEMUHAPCKMX) 3aHATHI

Ounas dpopma o0yueHuss*

TeMbl NPaKTHYECKUX (CEMUHAPCKHUX) 3AHATHH

7 cemecmp

HpaBI/ma IMPOBCACHUA NHBCHTAPU3allu HCTOYHHUKOB BPCIHBIX BBI6pOCOB 1 3aIll0JTHCHU S
0J1aHKOB HWHBCHTApU3alluN

Pacuer paccenBanus BEIOPOCOB OT OJJMHOYHOT'O HCTOYHUKA

w

Onpenenenre MacCoOBOI0 BEIOPOCA MbUIM MPH CKUTAHUU TOTIJIMBA B BOJIOTPEMHBIX KOTIIAX

OHpe,Z[CJ'ICHI/IC MacCCOBOI'O BBIGpOC& 36p33HBHOﬁ IbUIN IIPpU pa60Te 3aTOYHBIX CTAHKOB
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13“121 TeMbl NpaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI

5 |OmpexaeneHne MaccoBOT0 BBIOPOCA BPEIHBIX BEIIECTB MPpU paboTe MeTamuioodpadaThiBaro-
[IMX CTAaHKOB, Pa0OTAIONINX C OXJIAKICHUEM

6 |Onpegenenue MaccoBOro BHIOpOCa BPEIHBIX BEUIECTB OT IJIABUIILHBIX arperaTtoB

7 |OnpeneneHre MacCOBOTO BEIOpOCA BPEAHBIX BEIIECTB P MPOU3BOJICTBE AIIEKTPO-
ra3oCcBapoOYHbIX paboT

8 |OnpeneneHre MacCOBOro BEIOpOCA BPEAHBIX BEHIECTB MPHU pe3Ke METalia

9 |Omnpenenenue MaccoBOTo BIOpOCA BPEIHBIX BEIIECTB MPU CKUTAHUH TOIUIMBA B MAPOBBIX
KOTJIaX

8 cemecmp

1 |Pacuer BblIEICHUS 3arPSA3HSAIONINX BEIIECTB

2  |Omnpenenenue 3HPEKTUBHOCTH MBUICOCATOYHBIX KaMep

3  |Beibop mbuieocaiouHBIX KaMep

4 |Onpenenenrie 3pGEKTHBHOCTH IIMKIOHOB

5 |Bb160op UKIIOHOB

6 |Onpenenenue 3pPEKTUBHOCTH MOKPBIX ITBUICYIIOBUTEIICH

7 |BpiOOp MOKPBIX MBUICYIIOBUTENEH

8 |Bribop ¢punbTpoB

9 |Pacuer ancop6epoB ¢ HEMOJBUKHBIM CIIOEM
3aounas ¢gopma o0yuenus™

13?1 Tembl NIpakTHYECKUX (CEMHUHAPCKHUX) 3aHATHI
7 cemecmp

1 |Onpenenenre MaccoBOTO BHIOPOCA BPEAHBIX BEIIECTB MPHU MPOU3BOICTBE DIIEKTPO-
ra30CcBapOYHbIX paboT

2 |OnpeneneHre MacCOBOTO BEIOPOCA BPEAHBIX BEMIECTB MPHU pe3Ke MeTalia

3 |OmnpeneneHre MacCOBOTO BEIOpOCA BPEAHBIX BEIIECTB MPHU CKUTAHUH TOTTUBA B MTAPOBBIX
KOTJIax

8 cemecmp

1 |BeiOop mbuieocajouHbIX KaMep

2 |Onpenenennie 3pGEKTUBHOCTH IUKIOHOB

3  |BbIOop 1MKIOHOB

4.4 Conep:kanue 1a00paTOPHbIX padoT
3aHATUS yKa3aHHOTO THIIA HE MPEIYCMOTPEHBl OCHOBHOH mHpodeccroHalbHOW 00pa3oBa-

TEJIBbHON MPOrPAMMON.

4.5 Conep:kaHue NPaAKTHYECKUX 3aHATHH
Ounas ¢popma o0yueHus*

Ne .
i TeMbl NpaAKTHYECKUX 3aHATHI
7 cemecTp
1 |Pacuer 3arpsizHeHHs aTMocdepbl BRIOpOCAMH MPOMBITINICHHBIX TPEIMTPHUITHIA
2 Pacuer BBI6pOCOB 3arpsA3HA0IINX BEHICCTB IIPU C)KUT'aHWHW TOIJIMBA B KOTJIOArperarax
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Ne "
/i TeMbl NpaKTHYECKUX 3aHATHI
8 cemecTp
1 |Hdukaonbl. batapeiiHbie HUKIOHBI
2 |IIpu1eyJI0OBUTEIH YAAPHO-UHEPIUOHHOTO AeicTBUA CKpyOOEphl yIapHOTO NCHCTBUS
3 (IIpoMbllIEHHbIE KOHCTPYKUUH cKpPY0OepoB BentTypmu. CKopoCTHBIE NMPOMBIBATENH C
TpyOoit BenTypn
4  |3epHHCTBIE, KepaMHUYecKHe U JIeKTPHYecKHe QUILTPHI DIEKTpUIeCcKre QUIbTPHI
3aounas ¢popma oOyuenus ™
Ne .
w/n Tembl NpaKTHYECKUX 3aHATHI
7 cemecTp
1 |Pacuer 3arpsizHeHus aTMocdepbl BHIOpOCAMH MPOMBIIIICHHBIX TPEINPHUITHIA
2 |Pacuet BBIOPOCOB 3arps3HSIONIMX BEIIECTB MPU C)KUTAHUH TOIIMBA B KOTJIOArperarax
Ne .
i Tembl NpaKTHYECKUX 3aHATHI
8 cemecTp
1 [{uknonbl. batapeliHble IUKIOHBI
2 [IpeynoBuTenu ynapHo-unepunoHHoro neictsust Ckpy06epbl yaapHOTo NeHCTBUS
3 [IpombIieHHBIE KOHCTPYKIUHU CKpyO0OepoB Bentypu. CkopoCTHBIE MPOMBIBATENH C TPY-
60i1 Bentypu
4 3epHUCTBIE, KEPAMUUYECKHE U DJIEKTPUUECKHE (PUIBTPHI DIeKTpUYeCcKue GUIbTPHI
4.6 ConepkaHue caMOCTOSITEJIbHON PadoTHI 00y4aKOLIErocst
Ounas ¢popma 00yuyeHuss*
Ne .
u/n Buasbl u popmbl camocTosITeIbHOM padoThI
{ cemecmp
1 |HayuHo-opranu3anuoHHbIE U IPABOBbIE OCHOBBI OXPAHbI OKPYKAIOLIEH CPEIbl.
[IpoexkTupoBaHue CUCTEM U YCTAaHOBOK IS OUUCTKH U 00€3BPEKUBAHUS TEXHOJIOTUUECKUX
BEHTHJISIIUOHHBIX BHIOPOCOB
BrinonHeHne KOHTPOJILHO-KYPCOBOM pabOThI
IloaroroBka K NpoOMeEKyTOYHOM aTTECTALUU U €€ TPOXOKICHHUE
8 cemecmp
1 |[HuimHapuyYecKrue U KOHUYECKUE IIUKIOHBI

koHcTpykumn HUMOI'A3

[IputeynoBuTENM yAapHO-UHEPLIUOHHOTO ACUCTBUSA
[Tonsle n HacagOYHBIE ra30MPOMBIBATENH
Brinonnenue kypcoBoil paboThI

IToaroroBka K IpOMEKYTOYHOHN aTTECTALIMH U €€ IPOXOKACHUE
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3aounas ¢popma oOyyenus ™

Ne .
w/n Buasbl u popmMbl caMoCTOSITETbHOI padoThI
7 cemecmp
1 |Hay4Ho-OpraHu3ainuoHHBIC U TIPABOBBIC OCHOBBI OXPAHBI OKPYKAIOIIEH CPEIbl.
[IpoekTupoBaHwe CUCTEM B YCTAHOBOK JJISI OYUCTKH U 00€3BPEKUBAHUS TEXHOJIOTHUECKUX
BEHTWISILIHOHHBIX BEIOPOCOB
BrimonHeHne KOHTPOILHO-KYPCOBOM pabOTHI
[ToaroroBka K MpoOMEKyTOYHON aTTECTALMU U €€ MIPOXOKICHHUE
8 cemecmp
1 |Hunusapuyeckue U KOHUYECKHE LUKIOHBI

koHcTpykunn HUMOI'A3

[IputeynoBuTeNny yaapHO-HHEPLUOHHOTO ACUCTBUSA
Ilosibie ¥ HacagOYHbIE Ta30MIPOMBIBATENIN
BrinonHenue kypcoBoid paboThbl

IToaroroBka K HpOMe)I(YTOIIHOﬁ ATTCCTAlIMU 1 €C IIPOXOKICHUC

5 Cucrema ¢popMuUpOBaHUSA OLEHKHU Pe3y/IbTATOB 00y4YeHUSH MO AUCHMILIN-

He (MOAYJII0) B pAMKaX TEeKylIero KOHTPOJS YCIeBAeMOCTH W IPOMEKYTOYHOM
arrecTanuy 00y4arouerocs

OuHnas ¢popma o0yueHus

MakcuMaJibHOe
KOJIMYECTBO 0AJLJIOB

MeponpusiTusi TeKyliero KOHTpoJisi ycreBaeMoCTH
U MPOMEKYTOYHOM aTTecTaly 00y4anumerocs

1 cemecmp
Texyit OunennBaemasi ydaeOHasi AeATEJIbHOCTD
KOHTPOITH B6TOPOH\, ltzlﬁyqalomerocﬂ. _ =
yerepaemocry | PYOCHKHEI |TToCeEHNE TEKIMOHHBIX SaHATHH
KOHTpPOJb |BhinosiHeHne pacueTHO-Tpadudyeckoi padboTsl 40
Uroro 60
[Tpomexyrou- |3auem 40 (100%*)
Has aTTecTanus -
8 cemecmp
. |OuennBaemasi yueOHasl 1eATEJIbHOCTD
[IepBb1it .
. |[o0y4aromerocs:
PYOEKHBIN =
[Tocemenne TEKIMOHHBIX 3aHATHIA 10
KOHTPOJITb
T . TectupoBanme 20
CKYILHIH Htoro 30
KOHTPOJTb
P OunenuBaemasi yueOHasi 1esiTeJIbHOCTH
yCIIeBaeMOCTH . i
Bropoit o0yuawuerocs:
py6exuprii [[10CeNIeHNe ICKINOHHBIX 3aHATHI 10
KOHTpOJIb [PaboTa Ha MPaKTUYECKUX 3aHATHAX 20
Hroro 60
[Mpomexyrou- |JJughgdhepenyuposannviii 3auem 40 (100%)
Has arTecTanus|3anmra KypcoBoro paboThl 100

*B cJIydac OoTKasa o6yqalomeroc;1 OT PE3YJIbTAaTOB TCKYILICI'O KOHTPOJIAA YCIICBACMOCTHU
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3aounas ¢popma o0yyeHust

MeponpusTHA TEKYLIEr0 KOHTPOJISI YCIIEBAE€MOCTH MakcumasnbHoe
U MPOMEKYTOYHOI aTTecTallu 00y4Yalouerocs KOJIMYEeCTBO 0AJLI0B
7 cemecmp
OuenuBaeMasi yueOHasi 1esiTeJIbHOCTH
o0y4arouierocs:
Tekymunii >
KOHTDOITE [Tocenenne NEKIMOHHBIX 3aHATHIMA 10
yCIIEBAEMOCTH PaboTta Ha NpakTUYECKUX 3aHATUSIX “ 20
BrimotHeHne pacueTHO-rpaduuecKoi paboThI 30
Uroro 60
[Mpomexxyrounas|3auem 40 (100%)
aTTecTanus -
8 cemecmp
OuenuBaeMasi yueOHasi 1eSITeJIbHOCTh
Texymuii 00yuarouerocs:
KOHTpOJIb  |[Tocemienne JeKIIMOHHBIX 3aHATHIA 20
YCIICBAaCMOCTH  |PaboTa Ha MPaKTUYECKUX 3aHATUAX 40
HUroro 60
[Mpomexxyrounas|/{uppepenyuposannsiil 3auem 40 (100%)
arrecrauus |3ammra KypcoBOM pabomvl 100

IIIxajia cOOTBEeTCTBHA OIIEHOK B CTO0AILHOM M aKaJeMHUYeCKOl cucTeMax ole-
HUBAHUS Pe3yJIbTATOB 00yUYeHHs 0 JUCHHUILINHE (MOTYJII0)

CucremMa onleHUBAHUSA
pe3yJabTaToB 00y4eHH sl

Ouenku

CrobajutbHas cucTeMa OLlEHUBAHUS 0-39 40 - 60

6180 81-100

AKaI[eMI/ILIGCKafl CUCTEMA OLICHUBAHU

(ax3ameH, nuddepenupoBanHblii 3auet, | Heynosne- | YaoBnero-
3alllUTa KypcoOBOr0O MPOEKTa, TBOPUTENBHO | PUTEIBHO

3aluTa KypcoBoi paboThl)

Xopouio OTnu4HO

AKaI[eMI/ILIGCKafl CUCTEMA OLICHUBAHU

He 3aureno
(3auer)

3auTeHo

6 Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl (BK/JIKOYAs 000py10BaHUE U
TeXHUYECKHE CpeAcTBa O00y4YeHHs), He0OXOAUMOM JJI OCyLeCTBJIeHHUsI 00pa3o-

BATEJIBLHOI0 MPOLECCA M0 AUCHUIIHHE (MOTYJII0)

Jnis ocymiecTBieHus 00pa3oBaTeNbLHOTO MpoIiecca Mo TUCIUILINHE (MOIYII0) TpedyeTcs:
VYyebnas aynutopusi, 000pyaoBaHHAs JTIOCKOH U MeNoM. JIJis MpakTHYECKUX 3aHSITHH KOM-

NBIOTEPHBIN KJacc U MPOrpaMMHOE 0OecIieueHue.
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7 IlepeyeHb OCHOBHOM M JONOJHUTEIbHOH Y4eOHOM JINTEepPaTyphl, He00X0-
JAUMOI J1JI1 OCBOEHHUS TUCHHUILUIMHBI (MOXYJIs1)

7.1 OcHOBHAasI INTEPATypa

1. Hrokman E.A. Ouncrtka Bo3ayxa : yue6.nocobue / E.A.llltokman .— M. : ACB, 2007 .—
312c. : un. — bubauorp.B konue kH. — ISBN 978-5-93093-513-4 : 225.00

2. Kymukoma E. 0. Teopernueckrue OCHOBBI 3allUTHI OKPYKAIOIICH Cpeabl B TOPHOM JIefie :
yue0. mocodbue s By30B / E. FO. KynukoBa.— M. : I'opHas kaura, 2005 .— 611 c. : un. —
(Beicmee ropaoe o6pazoBanue).— bubnmorp. B konne kH. — ISBN 5-98672-011-3 (B mep.)
: 700.00.

3. Kosanenko B. C. Ilpaktukym no aucuumiuHe "PanmonHanbHOE MCHOIB30BaHUE U OXpaHa
MPUPOJIHBIX pecypcoB" : yuel. mocodue mis By3oB / B. C. Koanenko, B. M. Illanos, B. B.
Tananun ; MITY .— 3-e u3z., crep. — M. : ['opnas kuaura : M3g-so MITY, 2009 .— 105
c. — (Bricmiee ropHoe oOpa3oBaHue : yueOHO-MeToIUYecKoe u3naHue) .— bubmuorp. B
koH1e kH. — ISBN 978-5-7418-0585-5 .— ISBN 978-5-98672-140-8.

4. DKOJOTMYeCKHl MOHUTOPHUHT : y4yel.-metof. nmocobue / T.S. Ammxmuna [u ap.] ; mon pen.
T. . Amuxmunoit .— 4-e¢ uzn. — M. : Anbma Matep : Akan. IIpoekr, 2008 .— 416 ¢ .—
(Gaudeamus) (Yuebnoe mocobue anst By30B) .— bubmmorp.: c¢. 334-339 .— ISBN 978-5-
8291-0955-4 (Akanemuueckwii [Ipoekt) .— ISBN 978-5-902766-47-6 (Ansma Martep) .

5. Kawmenes I1. H. Bentumsanus : yue6nuk g By3oB / I1. H. Kamenes, E. U. Teptuunuk .—
M. : ACB, 2008 .— 616 c. : 1. — bubnuorp. B konme ka. — ISBN 978-5-93093-436-6 (B

nep.).
6. Kamunuckuii B.II. CrpoutensHoe yepuenue : y4deOHuK it By3oB / B.Il.Kamuuckuii,
O.B.I'eopruesckuii, b.B.bynacoB; mnox oOurpen. O.B.I'eoprueBckoro .— 6-e

u3a.,nepepad.u gomn. — M. : Apxurekrypa-C, 2006 .— 456c¢. : wi1. — bubnuorp.B KOHIIE KH.
— ISBN 5-9647-0004-7 /B nep./ : 198.00.

7. Teopruesckuii O.B. IlpaBuna BBINOJHEHUS AapXUTEKTYPHO-CTPOUTENBHBIX YEpPTEXKEH :
crpas. nocodue / O.B.I'eopruesckuit .— 2-e uza.,ucnp.u gon. — M. : ACT:Actpens, 2007
— 104c. : mn. — ISBN 5-17-030461-7(000 "U3x-Bo ACT") : 116.00 .— ISBN 5-217-
11271-3(000 "U3a-Bo ACtpenn").

8. Tlonemyk H.H. AutoCAD 2007 : nau6omnee nomHoe pykoojcTBo / H.H.ITonemyk .— CII0.
: BXB-Ilerep6ypr, 2007 .— 1120c. : ni1. — (B nomnmuunuke) .— ISBN 5-94157-426-6 :
254.15 — ISBN 5-91180-079-9.

9. Casonos, D.B. Dkojorus ToOpoACKOM cpedsl: y4ebHOe MmocoOMe s By30B /
3. B. CazonoB. — 2-e¢ u3n., ucnp. u jpom. — Mocksa : UznatensctBo FOpaiit, 2022. —
275 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-07282-2. — TekcT : 21€KTpOHHBIH //
OopazoBarenbHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/491406

7.2 JlonoJIHUTe/IbHAS JIUTEPaTypa

1. Hukomnaiikun H. Y. Oxonorus: yueOnuk s By3oB / H. Y. Hukonaiikun, H. E. Hukonaiiku-
Ha, O. [1. MenexoBa .— 6-¢ m3., ucrp. — M. : lIpoda, 2008 .— 623 c. : 1. — (Beicmee
obOpazoBanue) .— HMwmen. ykas.: ¢. 614-617 .— IIpeam. ykas.: ¢.592-613 .— bubnuorp.: c.
584-591 .— ISBN 978-5-358-04128-8 ((B mep.)) : 200,00.

2. TaBpunenkoB A.M. O6opynoBaHHe Ui OYMCTKH BO3IYIIHBIX BBHIOPOCOB U CTOYHBIX BOJ
MUIIEBBIX MpeAnpusaTuil: yued.mocodbue miga By3oB / A.M.I'aBpunenkos,E.A.Pynpika .—
CII6. : TUOPH, 2007 .— 120c. : nn. — bubauorp.s konne k. — ISBN 5-98879-022-4 :
135.00.
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3. PommonoB A.M. 3amuta 6Mocdepsl OT TPOMBIIIICHHBIX BBIOPOCOB. OCHOBBI MPOEKTUPOBA-
HUS TEXHOJIOTHYECKUX MPOIecCOB: yued.mocodue st By30B / — M. : Xumusi:KomocC, 2007
— 392c. : un. — (Y4yeOHuKHM 1 yaeOHbIEe TOCOOUS IS CTY/ICHTOB BBICIIMX Y4EOHBIX 3aBe-
nenuii) .— bubmauorp.B konue k. — ISBN 978-5-998109-051-6(M3xa-Bo" Xumus") /B tiep./ :
425.32 .— ISBN 978-5-9532-0532-0(M13x1-B0"KomnocC").

8 Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHON CeTH
«HTEpHET», HEOOXOAMMBIX /IS OCBOCHUS AN CHHUILIUHBI (MOAYJIA)
[Tporpamma «xosor» (Pecypc kadenpsl, ects B peectpe Tyal'V)
AutoCad 2008
Microsoft Exel
http://www.autocad-master.ru/ (caiit pa3paboTdriKa MPOrpaMMBbl)
http://pasha-sevkav.ru/uroki/video-uroki (caiit ¢ oOyuaromiei mporpammoit pa3padoTynka)

9 IlepeyeHb MHPOPMAMOHHBIX TEXHOJIOTHHA, HEOOXOAUMMBIX JJIA OCYLIECT-
BJICHUSI 00Pa30BaTEJbHOI0 MPOLIECCA MO JUCUMILIMHE (MOIYJII0)

9.1 IlepeyeHbp HEOOXOAMMOIO €KETr0OHO OOHOBJISIEMOI0 JIMIEH3MOHHOIO U
CBO0OOIHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOI0 oOecneyeHusi, B TOM 4YHCJIe OTe-
YECTBCHHOI'O IIPOU3BO/ICTBA

AutoCad 2008

Microsoft Exel

http://www.autocad-master.ru/ (caiit pa3paboTyrka MpOrpaMmbl)
http://pasha-sevkav.ru/uroki/video-uroki (caiit ¢ oOyuaromiei mporpammoii pa3padboTymka)
[TakeTs! oducHBIX puokeHnit «MorOducy.

9.2 IlepeueHb HEOOXOAUMBIX COBPEMEHHBIX NMPO(QeCCHOHAIBHBIX 0a3 TaH-

HbIX U HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
1. Komnviomepnas cnpasounas npaeosas cucmema Koncyromanllnoc.
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