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Pabouast mporpaMma AMCLMITIMHBI YTBEPKAeHA Ha 3acefaHiK Kadeapbl TEXHOIOTHYeCKOro 00pa30BaHMsI
1pOTOKO/ Ne OT «__» 20 r

[onosHeHWs: 1 N3MeHeHUsl, BHeCeHHbIe B pab0Uyt0 IPOrpaMMy AWCLMITUIMHBI, YTBEP>KAeHbl Ha 3ace/laHiN

Kaepbl ,
1pOTOKO/ Ne OT « » 20_r

3aBeayrollyi Kadeapoi / d.1.0/

,Z[O]'[OJ'[HEHI/IH 1 n3MeHeHNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OAUCHUIVIMHEIL, YTBEPXXAEHBI HA 3aCeaHUN

Kaeapbl ,
NPOTOKO Ne OT « » 20_r

3aBesyroiuii Kadepoit / D.1.0/

,Z[O]'[OJ'[HEHI/IH 1 U3MeHeHNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OUCHUIVIMHEIL, YTBEP>XAEHBI Ha 3aCeaHNN

Kaeapbl ,
NPOTOKO/ Ne OT « » 20_r

3aBesyromuii Kadepoit / D.1.0/

,Z[O]'[OJ'[HEHI/IH 1 U3MeHeHUNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OUCHUIUIMHEIL, YTBEPXXAEHBI HA 3aCeaHUN

Kaeapbl ,
NPOTOKO Ne OT « » 20_r

3aBesyroimuii Kadepoit / D.1.0/




CrnuCcoK JJOKyMeHTOB U MaTepraioB
. [TepeueHb MyIaHUPYEMbIX pe3y/IbTaTOB 00yueHust TI0 AUCLIUTI/INHE, COOTHECeHHBIX C

yCTaHOB/IEHHBIMU B 00pa30BaTe/IbHOM MPOrpaMMe MHAWKATOPaMHU JI0CTYKEeHHS] KOMIIeTeHLIH . .......
. Llesib ¥ MeCTO AMCLIMTUIMHBI B CTPYKType 00pa30BaTeIbHOM TIPOTPAMMBDL......c.eeververreenreesveennseennnes

. Copeprkanue paboueii mporpamMmMsbl (00beM AUCLMITIAHBL, TUTIBI U BU/BI yUeOHBIX 3aHITHH,

yuebHO-MeToiYecKoe obecrieueHre CaMOCTOSITe/TbHON PABOThI OOYUAFOIIIAXCS)..c.uverveevereenueernueeanns
. DOH/I OLIEHOYHBIX CPEZCTB IO JMCLIATIIHHE ....coverurerreererserseensessesseensessesseessesssesseensessessseesnseesnseesnes

4.1. IlepeueHb KOMMNETEHI[MI U UHAUKATOPOB /I0CTW)KEHHUsI KOMIETeHI|I C yKa3aHUeM
COOTHECEHHBIX C HUMH 3aryIaHUPOBAHHBIX Pe3y/IbTaTOB 00yUueHUs 110 AUCLIATUIAHE.

OnucaHue KpYUTepreB U IIKaJl OLIeHUBAHUsI Pe3y/IbTaTOB 00yUeHusi 110 AUCLUIITHHE. ................

4.2. TuroBbie KOHTPOJIbHBIE 3a/]JaHUS UK WHBIE MaTeprasibl, He0OX0[UMbIe /I/Is1 OL|eHUBaHHs
pe3y/bTaToB 00yUueHUst 10 AUCLIUTIJIMHE, COOTHECEHHBIX C YCTAaHOB/IEHHBIMH B
oOpa3oBaresibHOM TIpOrpaMMe UHAMKATOpPaMU [JOCTY)KeHUsT KOMITeTeHI[ui. MeToanueckue
MaTepuaJibl, OTIpeesisIolie TIPOLeyPhl OlIeHHBaHUS Pe3y/IbTaTOB 00yUueHHs 110

JUACLIUATITIIIHE. ... nveeteetteteeatesueesesaeeeseesseeasesste st sasessteseeasesaee st easeeaeenseensesatenbeeabeenseesnseeenseesaseesaneens
. YueOHO-MeToAMYeCKoe ¥ MHPOPMALIMOHHOE 00€CIEUEHNE TUCLIUATUTHHDBI ......ceververrersenreeseenseenseeneeens

5.1. [TepeueHb OCHOBHOM U [JOTIOJTHUTE/TFHOM yueOHOMW TuTepaTypbl, HeOOXOAUMOH /s 0CBOEHHST

JTVCTIVITIITITHBL. «..ve vt veeuveeseeesseesssessseesseeessessssessseesssesssesssessnssessesessesssessssessseesssessssssssssssessssssessssssesansnns

5.2. [lepeueHb peCcypCcoB UH(POPMALIMOHHO-TeIeKOMMYHHUKALIMOHHON ceTu « IHTepHeT» U

MPOrpaMMHOT0 0becrieueHusi, HeOOXOAMMBIX /11 OCBOEHUS AUCLIUTUTHHBL. ......cecveeureereenereennveennns

. MarepuanbHO-TexHUYecKast 6a3a, HeoOXoaMMast J/isl OCylleCTBIeHHs] 00pa30oBaTe/TbHOTO

MPOLIECCA MO AUCHUIITIFHE. ...ttt tiettiteteettetettitetaaettatanseteseaetasanssesancssasensssesensssasanssasanensanens



1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

KOMIeTeHI[uH (Tpu KoMreTeHLust (C WH/IMKaTopa 10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/ja) JOCTW)XeHUs
KOMIIETeHL[UU
Criocoben obecrieuntsh | ITK-1.1. 3HaeT Crioco6nI 06ecrieueHUs
COOTBeTCTBHE paboT COOTBETCTBUS
(ycnyr) B obnactu pabot(yciyr) B obnactu
oOpaliieHus ¢ 0TX0laMHu oOpalIieHust ¢ 0TX0laMu
TpeboBaHUSIM TpeboBaHUSIM
9KOJIOTUUYEeCKOU U 9KOJIOTMUYEeCKOU U
CaHWTapHO- CaHWTapHO-
3MH/IeMUO0JIOTMYe CKOM 3MH/IeMUOJIOTUYe CKOM
6e3omacHoctH (ITK-1); 6e301acHOCTH
[MK-1.2. Ymeer OOGecrieunBaTh

COOTBETCTBHE PaboT
(yciyr) B obmactu
oOpallieHust ¢ 0TX0AaMHt
TpeboBaHUSIM
9KOJIOTUYEeCKOM 1
CaHWUTapHO-
3MH/IEMHOJIOTHYE CKOM
6e3omacHoCTH

IIK-1.3. Bnageet

HaBrikamu obecrieyeHust
COOTBETCTBUS
pabor(ycmyr) B obsactu
oOpalIieHust ¢ 0TX0laMHu
TpeboBaHUAM
9KOJIOTUUYECKOM U
CaHWTapHO-
SMMIeMH0JIOTHYe CKOM
0e301acHOCTH




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

MuciuruirHa «CHUCTeMbl 3alUThl OM0C(epbl» OTHOCUTCS K YaCTH, (POPMUPYEMOH YUaCTHUKAMHU
oOpa3oBare/lbHbIX OTHOIIIEHUH.

HOucuunnuHa usyvaercsi Ha _3.4,5  Kypce B 8.9.11,12,14 ceccuu.

Llesib u3yueHust AUCLMIUIMHBL: (OPMUPOBaHUE Y CTY/I€HTOB CUCTeMHbIX 3HaHWHM, YMeHUN 1 HaBbIKOB
00 OCHOBHBIX MeTOAAX W 3aKOHOMEPHOCTAX (PU3MKO-XUMUYEeCKUX TIPOLeCCOB 3allfUThl OKPY’KaroIlen
Cpe/ibl, OCHOBHBIX TEXHOJOTMM M CHUCTEMbl OUMCTKH TIbLJIEra30BbIX BHIOPOCOB, XUAKUX COPOCOB,
yTUMW3aLd ¥ 11epepaboTKM TBEPABIX TPOMBIIIIEHHBIX U OBITOBBIX OTXOJ0B, YMEHHM W HAaBBHIKOB
000CHOBAHHO BbIOMPATh U3BECTHBIE YCTPOMCTBA, CUCTEMbI U METO/[bI 3aIIUThI

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4yeOHO-MeToAnYecKoe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
MH)XXEHEPHO-TEXHOJIOT MYECKUM ®PAKYJIBTET

COJIEPKAHUE PABOYEW ITPOT PAMMBI

MUCIUATIIMHBI « CUCTeMBI 3aluThl Ouocdepbl» Ha 8.9.11.12,14 Ceccuto
__3d04Hasd
topma obyueHws
Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 14/504
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 54.1
JIeKIui 24
MpaKTUYeCKUX/ CeMUHAPCKUX 12
71ab0paTOpPHBIX 16
KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 2.1
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 434.5
YueOHbIX YaCOB Ha TIOATOTOBKY K

sK3ameHny, 3aueTy (KoHTposib) 15.4

dopMa KOHTpOJIA:
3auet 9,12 ceccus
Ok3aMeH 14 ceccust




Ne i/ | Tema u copepkanue dopMa u3yuyeHUs MaTepyasioB: OcHoOBHas 1 3afaHus 1o dopMa TeKyI11ero
n JIEKL[UY, IPaKTUUYeCKre 3aHSATUS, | JOTIOJTHUTEe/TbHAsI CaMOCTOSITE/IbHO | KOHTPOJIS
CeMUHapCKUe 3aHsTHs, JiTeparypa, 11 pabore yCrieBaeMOCTH!
nabopatopHbie paboTHl, peKomeHlyemasi CTY[l€eHTOB (KO/JIOKBUYMBI,
camocTosTe/bHast pabora u CTyZeHTaM (Homepa KOHTPOJIbHbIE
TPYA0EMKOCTb (B yacax) 13 CITUCKA) paboThI,
Jlex|JIa |[II |3u Ok |Ko |CP KOMITBIOTEPHBIE
6 P IC TeCTbI U T.11.)
3 Kypc / 8 ceccus
1 3armmura cpe/ibl 0OUTaHHsI KaK OCHOBa 4 2 30 |OcH. muT-pa Ne 1 TectrpoBaHue CemuHap,
TeXHOC(hepHOM Oe30MacHOCTH Horm. mut-pa Ne 1 TecTupoBaHue
OcCHOBHbIe PHHLUITBI 3aLL{UThI CPeJbI
oburanus. Beibop knaccudukarmm.
OcobeHHOCTH 3alUTHBIX TPOL[ECCOB.
dakTopBI, BIUSIONIME Ha BEIOOD
3alIMTHOr0 MpoLecca. JKOJI0ruueckue
TIPUHLIMITBI BBIOOPA 3aL[UTHOTO MPOLiecca.
Kputepuu olieHKH 3¢ heKTUBHOCTH
3alMTHBIX NPoLieccoB. TexHomornueckye
TIPUHLIUITBI OPraHK3aLvY 3aLUTHBIX
nporieccoB. Pa3paboTKa TeXHO/I0ruue CKOn
CXeMbl 3al{UTHOrO TpoLecca.3aluTa
atMocepsl. 3aiuTa rugpocdepsl.
3aiura auTocdepsl. 3aliuUra oT
SHepreTUyeCKUX BO3/eHCTBUM.
2 Cucrtemsbl 3alllUThI aTMOChEpbI 4 2 30 |OcH. mut-pa Ne 1 TectrpoBaHue CemuHap,
Homn. mur-pa Ne 1 TectupoBanue,
VicTouHUKM 3arpsi3HeHul aTMoCGhephl. Ketic-3aanus
Buzbl 1 KiaccuduKarys 3arpsisHsIOIIMX
atMocdepy BelllecTB. Knaccudukaiys
MEeTO/IOB OUMCTKU MPOMBILLIIEHHBIX




BBIOPOCOB B aTMOoC(epy. 3arpsisHeHUsI
atMocdepsl BEIOpocaMu

MaIIMHO CTPOUTENbHBIX TIPeATIPUSTHIA.
Wcrounuku obpa3oBaHusi, COCTaB
BDPe/IHBIX BbiflesieHril. OCHOBHbIe
WCTOYHMKHK 00pa30BaHuUs 1 COCTaB
BDPE/IHBIX BbI/Ie/IeHHH, 00pa3yrOLIUXCS ITPU
WCTILITAaHUU U SKCTITyaTaliu
SHEepreTHYeCKUX yCTaHOBOK. [TociencTBuUsS
TIPOMBIIIJIEHHOTO 3arpsi3HeHUS
arMocdepbl. OCHOBHBIE MePOTIPUSTHS TI0
3aiure atMocdepsbl.

3 HopmupoBaHnue nprumeceii aTMocdepsl

HopmupoBaHnue nipumeceit
armocepsl.[TapameTpsl
nblaeynaBnuBaHus. Knaccudukanms
TbI/Iey/1aB/IMBaoLero 060pyL0BaHusl.
Ha3HaueHWe, MPUHLUI PabOThI, THITBI
Tbl/Iey/I0BUTesIeH, 06/1aCTh PUMeHeHUsI.
Onektpo¢unbTphl. HazHaueHue, MPUHLIUI
paboThl, KOHCTPYKLIUK U UX
NperMyleCTBEHHOe NTPUMeHeHHe.
®unerphl. Ha3Hauenue, kiaccudukaryst
(bubTPOB, MaTepuasbl /1J1s1 U3TOTOB/IEHHUS
¢bunbTpoB. MOKpbIe MbUIeYI0BUTEH.
HasHaueHue, MPUHLIMI 1eHCTBUS,
ripUMeHsieMble KOHCTPYKLMHU. OunCTKa
BLIOPOCOB OT ra30- ¥ 1MapooOpa3HbIX
3arpsizHuTesieit. HasHaueHune. MeTozibl
OYMCTKH: abcopOiiusi, xeMocopOorLus.

32

OcH. mt-pa Ne 1
Homn. mur-pa Ne 1

TectrpoBaHue

CemuHap,
TectrpoBaHue

Nroro o 3 Kypcy 8 ceccuu

10

92

3 Kypc /9 ceccus




OcCHOBHBIe HarpaB/IeHUs ¥ METO/IbI
3allUThl aTMOCGEPHI.

['paBUTaLIMOHHAsA U UHEPLIMOHHASA OYMCTKA
ra30BbIX BEIOPOCOB

HanpagneHus 3amidtbl aTMoCQepsl.
MeTo/bl pafiviKaabHOM 3all{UThl
armocgepsl. CP. IIpodpunaktrueckoe
HaripaBsieHHe. PasiikaibHOe HarpaB/ieHHe.
XapakpUCTHKa 3arpsisHuTesNer 1o
npodeCcCOHaIbHOW TEPMUHOJIOTHM.
TpeboBaHus1 K BbIOOPY arrapaTtoB OYMCTKU
TIIpY COCTaB/IeHWH TeXHOJIOTHYeCKOU
CXeMBblI Tbl/le- ra3004MCTKU. [1yTn
pertieHusi TpobIeMBbl COXpaHeHHsT
OKpY>Karolllell IPUPOJHON CpeJbl.
MexaHnyeckoe y/aB/IMBaHUe MbLUIH.
LieHTpOGeKHBIE OCaZUTeNH C
TaHreHL1a/ bHbIM BBOZIOB rasa.
LleHTpOOEKHBIE 0CAUTENN C OCEBBIM
BBOJOM rasa. Bux-pessie
nibuteysiouTenu.CP. Onpesenenue
(pakKLMOHHOro COCTaBa MblLIN, METO/bl
ornpepenenus. LIUk/I0HHBIN cenapaTop
KOHCTpyKUmu HMOrasa: npyuHLIUI
JleNCTBUS, pacyeT AUCIIEPCHOTO COCTaBa.
PoTalMoHHbIM aHanM3aTop, CTPYMHBIN
ceniaparop. Onpe/iesieHue CpeZiHero
pasMepa yacTuL] bUIM 110 BeJIMUKHEe ee
yAenbHOU MoBepxHOCTU. Omnpe/eneHue
3amnbl/IeHHOCTH rasa

72

OcH. mt-pa Ne 1
Homn. mur-pa Ne 1

TectrpoBaHue

CemuHap,
TectrpoBaHue

XapaKTepI/ICTI/IKa METOA0B OUMCTKHU I'd30B

60

OcH. mut-pa Ne 1

TectrpoBaHue

TectrpoBanue,




OT XMMUYeCKHX 3arpsisHUTeseit. 3ammra
atMocdepsl 0T XUMHUYeCKUX
3arpsisHUTe el

Knaccudukaryst METOZIOB ya/ieHust
XUMHUeCKUX 3arpssHuTesier. CP. MeTozbl
OYMCTKH T'a30B OT OCHOBHBIX XUMUYECKHUX
3arpsi3HUTe/IeN OKpY’Karollel cpeibl.
ABCOpOIHs )KUJKUMHU TIOT/IOTUTEISIMH.
ApcopO1iysi TBEpBIMU MOTIOTUTESIMHU.
OKUCHUTE/TbHBIE TTPOLIECCHI.
BoccTraHoBUTe bHBIE TTPOLECChI TIPH
OYMCTKE Ta30B OT XUMHUECKHX
3arpsi3HuTesieil. CopOL[OHHAs OUMCTKa.
Apcopbuust. Abcop6iusi. OKuc/MTeTbHbIE
METO/IbI OUUCTKU. XUMUUECKHE METO/IbI
ourcTKH. TpaHcopMarys XUMUYe CKIX
sarpsisHuTesieit. CP. AGcopbepsr,
azcopbepebl, yCTpoicTBa st
KaTa/IMTHUECKOTO ¥ TEPMHUYECKOTO
06e3BpexruBaHMs; KOMOMHUPOBAaHHbIE
yCTaHOBKH Ha MX OCHOBe. PacueT u
MPOEKTUPOBAHKe anmapaToB. TpeboBaHUs
K abcopbeHTam U azicopbeHTaM. Busbr
TOpEJIOK.

Hor. mut-pa Ne 1

ITpakTryeckue
paboThI

TTpor3BOICTBEHHBIM KOHTPOJTb
aTMOCGhepHBIX BHIOPOCOB

HopmaTuBbl npefiefibHO [JOMYCTUMBIX U
BpPEMEHHO COT/IaCOBaHHBIX BIOPOCOB.
[TpesenbHO 10Ny CTUMBbIE KOHLIEHTPaLUU
3arpsizHuTesieit. [Topsimok pa3paboTku
HOpPMAaTHBOB, OCHOBHbIE HallpaB/eHUsl U
MepOTIpUSITHs TI0 UX CHIKeHUt0. CP.

74

OcH. mmt-pa Ne 1
Homn. mar-pa Ne 1

TectrpoBaHue

TectrpoBaHue,
[IpakTyeckue
paboThI

10



[TpubOpBI KOHTPOJIS OCHOBHBIX T'a30BBIX
3arpsi3HUATE/IeN aTMOC(epHOTOBO3yXa.
[TpubopsI Ji71s1 oTIpeieieHUst
KOHIIeHTpaLMii TBePJbIX 3arpsisHUTEIeH.
[TpubOpBI KOHTPOJISE METEOPOJIOTHUECKIX
rapaMeTpoB aTMoC(epHOro
Bo3ayxa.Knaccudukarys npubopos.

5 3auet 4
Wroro 1o 3 Kypcy 9 ceccuu 210
4 xypc / 11 ceccus
1 CucTeMbl 3al[UThI TUAPOChEPHI.
2 CucTeMbl 3aLUThI THAPOChEpHI. 12 | OcH. mut-pa Ne 1 TectupoBanue TectupoBanue,
Homn. mur-pa Ne 1 CemuHap, Ketic-
Crparerus v TakTHKa 3all{UThbl 3a[,aHUs

ruzipocdepsl. [Iporjecchl ¥ anmnapars! /s
MeXaHWYeCKOW OUMCTKYU Bofpbl. [Tpoljecchl
Y anrmapaTbl XUMUYeCKou U (PU3rKo-
XUMUUeCKOUM 0urMCTKU Bo/ibl. [1potiecchl u
anrapaTbl OMOIOTUUeCKOM OUHCTKH BOJBI.
Coopy»keHwus T10 ITTyOOKOM OUUCTKE U
o6e33apa)KUBaHUIO CTOYHBIX BoA. OUMCTKa
CTOUHBIX BOJI OT IPyOOIUCTIEPCHBIX U
MeKOAUCTIePCHBIX puMecei. PU3MKo-
XUMHUeCKHe MEeTO/Ibl OUMCTKU CTOUHBIX
BOJI: Koarymnsuus, (Gaokyasaus, guiorauys,
WOHHBINM 00MeH, 00paTHBIN 0CMOC,
yAbTpauibTpalus. YianeHue
MHHEeDPa/IbHbIX U OPraHUYeCcKHX BelljeCTB
13 CTOUHBIX BOJ, METOJaMH KCTPaKLIH,

11



PEKTU(UKALIU, KPUCTA/TU3ALIUY,
necopbuyu. Vicronb3yemble CXeMbl U
obopyznoBanue. 3hheKTHBHOCTh pabOTHI,
MIPOU3BOJUTETHHOCTD

I[Tporiecch! U anmnaparsl 3alUThI
ruzipocgepbl

XVMHYeCcKre MeTO/Ibl OUUCTKHA CTOYHBIX
BOJ|: HEWTpaM3aLys, OKUC/IeHue,
BOCCTaHOBJIEHME, peareHTHble MeTO/bI.
BroxuMuuecKue MeToZibl OUMCTU CTOYHBIX
BoJZ, OuMCTKa CTOYHBIX BOZ, B
€CTeCTBEeHHbIX yC/10BUAX. [IpreMsl
OUYMCTKM CTOUHBIX BOJ, B UCKYCCTBEHHBIX
COOpY’KeHHUsIX. ASPOTeHKH, MeTaHTEeHKHY,
6roubTphl. OCHOBBI paljOHAIEHOTO
WCTI0/Ib30BaHUSI BOJHBIX PeCYPCOB.

OcH. mt-pa Ne 1
Homn. mur-pa Ne 1

TectrpoBaHue

TectrpoBanue,
IIpakTyeckue
paboThI

TexHomnorusi 06pabOTKH 0Ca/IKOB.

TexHomorust 06pabOTKH 0CaIKOB
(ynnoTHeHue, cTabumu3aLus,
KOH/IMIIMOHUPOBaHUe, TepMUYecKast
obpaboTka, 06e3BOKHBaHHe,
KUIKO(ha3HOe OKUC/IeHe, METaHOBOE
cOpakuBaHMe, cerntrueckas 00paboTka).

OcH. mmt-pa Ne 1
Homn. mar-pa Ne 1

TectrpoBaHue

[IpakTyeckue
paboThI,
TectrpoBaHue

Nroro o 4 xypcy 11 ceccuu

28

4 xypc / 12 ceccus

1

TuroBast cxemMa COBMeCTHOM OUHCTKHA
OBITOBBIX U MPOMBIIIJIEHHBIX CTOYHBIX BOJ,
HaCeJIEHHOT'O ITYHKT

YTunusanys 0caIkoB COOPY>KeHUH o
OUYMCTKe CTOYHBIX BOZ. TexHonmorus

12

OcH. mt-pa Ne 1
Homn. muar-pa Ne 1

TectrpoBaHue

TectrpoBanue,
IIpakTyeckue
paboThI

12



OUYHCTKU aTMOC(epHBbIX CTOUHBIX BOJ, C
LIeJTbI0 UCIIOTb30BaHUs UX C
BO/I00OOPOTHBIX I[UK/IaX. TexXHOmorus
3aXOPOHEHUSs1 BBICOKOKOHL|EHTPUPOBAaHHBIX
CTOYHBIX BOJl B T/TyOMHHBIX T10/]36MHBIX
TOPU30HTAax.

2 buonoruueckass OUMCTKA CTOYHBIX BO[, 2 15. |OcH. mut-pa Ne 1 TectupoBanue [IpakTHyeckue
5 | Homn. nmut-pa Ne 1 paboThl,
CxeMbl OUUCTKU CTOUYHBIX BOJ, B TectrpoBaHue
asporeHkax. OcaxeHue B3BellleHHbIX
YaCTHUL] B NTeCKOJIOBKaX U OTCTOMHUKAX.
[IpuHLMI pacyeTa a3pOTEHKOB.
bronornueckue mosst opoleHusl.
buonornueckue GUILTPHI.

3 KoHTponbHast paboTa 1 105

4 3auet 1 4

Wroro no 4 kypcy 12 ceccuu 4 1 1 |32

5 Kypc / 14 ceccus

1 CucTeMbl 3aL{UThl TUTOC(EPHI. 2 |2 12 | OcH. nmut-pa Ne 1 TectrpoBaHue TectrpoBanue,
Tepmuueckasi mepepaboTKa OTXOZI0B U Homn. mar-pa Ne 1 [IpakTHyeckue
riepepabotka TEO metomom paboThI

KOMITOCTUPOBaHUs

3alyra OKpysKarollen cpefibl OT
3arpsi3sHeHUN. VICTOYHUKM BO3[elCTBUS Ha
nuTocgepy, BUbI BO3eHCTBUS Ha
TBep/ble M0PO/ibl, Hepa, TIOYBY.
Bo3zelicTBUe 0TXO[0B Ha OKPY’KarOLIYIO




cpeny. Vicrounuku obpa3oBaHust U
Kaccuurkaus oTxoz0B. CoBpeMeHHOe
cocTostHHe Tpo6IeMbl riepepaboTKH
orxozoB B P® u 3a pybexxom. Kazmactp
0TX0710B 1 PeecTp 06beKTOB pa3mMellieHUs
oTxof0B. Knaccudukauys u
XapaKTepuCTHKa MeTO/[0B IlepepaboTKy U
00e3Bpe)KUBaHUsL 0TXO/I0B. Buibl
K/JIaCCU(UKALM1 U COPTUPOBKU
MarepuasioB.[Iporjecchl 1 anmaparsl
riepepaboTKY TBEP/bIX OTXOZ0B.
Tasudukaiys: orpeenexue, 06/1acTb
TipUMeHeHus1, 0011jast XapaKTepuCTHKa
niporjecca. OrHeBoOW MeTo/: oripe/iesieHue,
06s1acTh pUMeHeHus.. ATnaparsl
OTHEBOT0 00e3BpeKMBAHUS U TIepepabOTKH
0TX0710B. A3po6HOe KOMIIOCTUPOBaHKe
TBO B NpOMBILLIJIEHHBIX U IT0JIEBbIX
yC0BUsiX. AHa9pOOHOE KOMITOCTHPOBaHKE
TBO. 3axopoHeHue He yTUIU3UPYeMBbIX
TIPOMBIIIEHHBIX OTX0J0B. Pa3melijeHne
noMroHoB. TpeGoBaHUS K YCTPOUCTBY U
CO/IepyKaHHI0 TTOJIUTOHOB /IJ1s1 TOKCUUHBIX
TIPOMBIIIEHHBIX 0TX0/0B. CO0p U
TPaHCIIOPTUPOBaHKE TOKCUUHBIX
MIPOMBIILIJIEHHBIX OTXOZ,0B Ha MOJIUTOH.

3alyra OKpysKarollen cpefibl OT
3arpsi3HeHUN. VICTOYHUKM BO3/elCTBUS Ha
nutocgepy, BU/bI BO3/eHCTBUS Ha
TBep/ible MOPO/ibl, HeZipa, MOYBY.

Knaccudukanus 1 xapakTepucThka
TBepAbIX 0TX0/0B. Mopdonornyeckuii
aHaJIM3 CyLLleCTBYIOLUX TeXHOIOTUI

24

OcH. mt-pa Ne 1
Homn. muar-pa Ne 1

TectrpoBaHue

CemuHap,
TectrpoBaHue

14



KOMILJIEKCHOTO MCTO/Ib30BaHUS U
00e3Bpe>KHMBaHMUS TBEPBIX OTXOZOB
MIPOM3BO/ICTBA U MOTpebIeHusl.
CopTupoBKa 0TX0710B. TpaHCIIOPTUPOBKA
OTXO/IOB.

3 Crioco6bI epepaboTKU TBEPABIX OTXO/I0B

TexHo/oruyeckre Cxembl CXKUTaHUS
TBEPABIX TTPOMBIIIJIEHHBIX ¥ OBITOBBIX
otxofi0B. TexHosOTHs TIepepaboTKU
TBepABIX ObITOBBIX 0TX0Z0B (THO).

Komnoctuposanue TEO. Cxxuranue TBO.

18

OcH. mmt-pa Ne 1
Homn. mar-pa Ne 1

TectrpoBaHue

TectrpoBaHue,
CemuHap

4 [TepepaboTKa ¥ yTUIM3aLUS TBEPABIX
OTXOZIOB

Opranuzanysi 06e3Bpe>KUBAHUS U
3axopoHenus TTIO. ITomuronsl no
00e3Bpe>kuBaHMIO 1 3axopoHenuto TI1O.
CocraB NoIMroHa, ero pasmelleHue,
TpeGoBaHUs K MJIaHUPOBKE, MOIITHOCTb
nonvrona. O6e3spexxuBanue TI10.
3axopoHenue TI1O. MexaHu3auus
TeXHOJIOTUYeCKUX MPOLeCCOB.
CaHuTapHO-3al[MTHas 30Ha I10JIUTOHa,
KOHTPOJIb 38 COCTOSIHUEM OKpY>Karollen
Cpejpl.

27

OcH. mat-pa Ne 1
Homn. mur-pa Ne 1

TectrpoBaHue

TectrpoBanue,
CemuHap

5 DK3aMeH

Nroro o 5 kypcy 14 ceccuu

90

WToro no AuCLUIIHE

24

16

12

452

15



4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Koz u dopmymupoBka komrieteHmy: CriocobeH obecmeunTs COOTBeTCTBHe paboT (yciyr) B obmactu
obpalrieHust ¢ 0TX07laMy TpeOOBaHKMSIM KO/IOTHUeCKOM ¥ CAaHUTAPHO-3ITH/IeMUOJIOTHUeckoii 6e30macHOCTH

(IIK-1);

Kog n
HauMeHOBaHUe
WHUKaTopa
JOCTH)KEeHUS
KOMITeTeHL[UU

Pesynbrathl
o0yueHus1 IO
JVCLIATIIHE

KpuTepuu olieHUBaHUs pe3ynbTaToB 00yueHus (3aueT)

He3auteno

3auTeHo

[TK-1.1. 3uaet

Cnoco0Obl
obecrieueHus
COOTBETCTBUSA
pabot(ycnyr) B
obsacTu
obpatrieHus ¢
0TXO/laMU
TpeboBaHUSIM
9KOJIOTHUe CKOM
Y CAaHUTAPHO-
SMUIEMUOJIOT Y
eCKOH
0e301acHOCTH

3HaHus He c(hOPMUPOBaHbI

3HaHus c()OPMHPOBaHBI,
HO UMEIOT OT/ie/IbHble
1po6esTbl 1 HETOUHOCTH

I[T1K-1.2. Ymeet

OGecrieunBaTh
COOTBETCTBHE
pabort (yciyr) B
obactu
obpatrieHus ¢
OTXO/laMHU
TpeboBaHUSIM
9KOJIOTHUe CKOM
Y CAHUTAPHO-
SMUIEMUOJIOTAY
eCKOMt
6e30macHOCTH

YMmeHust He ChOPMUPOBAHBI

YMeHuss B o0CHOBHOM
chopMHUpOBaHbI

IK-1.3.
Bnageer

HaBbikamu
obecrieueHus
COOTBETCTBUSA
pabor(ycnyr) B
obactu
obpariieHus ¢
OTXO/laMU
TpeboBaHUSIM
9KOJIOTHUE CKOM
Y CAaHUTAPHO-
SMUIEMUOJIOTHY

BrageHuie HaBbIKaMu He C)OPMUPOBAHO

BraseHre HaBbIKaMU B
OCHOBHOM
cchopMUPOBaHO
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eCKOU
0e30macHOCTH

Kop u
HauMeHOBaHUe
HMH/MKaTopa
JOCT>KeHUSs
KOMIETeHL[U!

Pesynbrarhl
o0yueHUs 110
JVCLIUIUIVHE

Kputepuu otieHUBaHUs pe3y/ibTaToB 00ydyeHus: (DK3aMeH)

2
(HeyzmoBneTtBop
WTEeJIbHO)

3
(YnoBnetBopuT
e/TbHO)

4 (Xoporiio)

5 (OT1ruHO)

ITK-1.1. 3uaet

Croco0ObI
obecnieueHus
COOTBETCTBUSA
pabor(ycnyr) B
obsactu
obpatrieHus ¢
OTXO/aMU
TpeboBaHUSIM
3KOJIOTYe CKOU
Y CAaHUTapHO-
STMIEMUOJIOTAY
eckoi
6e301acHOCTH

3HaHUS He
c(hopMHPOBaHBI

3HaHus
HeJJ0CTaTOUHO
c(hopMHpOBaHHI,
HECUCTEMHBI

3HaHus
c(hopMHUpOBaHHI,
HO UMEOT
OT/le/IbHbIe
rpo06esTbl U
HETOYHOCTHU

3HaHusA
TMOJIHOCTBIO
chopMHUpOBaHbI

[TK-1.2. YmeeT

Ob6ecneunBaTth
COOTBETCTBHE
pabor (yciyr) B
obactu
obparrieHus ¢
OTXO/aMU
TpeboBaHUsIM
SKOJIOTHYe CKOU
Y CAaHUTApHO-
STUIEMUOJIOTAY
eckKon
0e301acHOCTH

YMeHus He
chopmMHUpOBaHbI

YMeHus He
TIOJTHOCTBLIO
c(hOopMUPOBaHbI

YmeHus B
OCHOBHOM
c(hopMHpOBaHBI

Ymenus
TIOJTHOCTBIO
chopMUDPOBaHbI

IMK-1.3.
Bnapeet

HaBbikamu
obecnieueHus
COOTBETCTBUS
pabot(ycmyr) B
obacTu
obparrieHus ¢
0TXOJaMU
TpeboBaHUSM
9KOJIOTHYe CKOM
Y CAaHUTApPHO-
STUIEMHOJIOTAY
ecKon
0e301acHOCTH

Bnanenuve
HaBbIKaMU He
chopmMupoBaHO

Bnanenue
HaBbIKaMU
HeyBepeHHOe

Bnanenue
HaBbIKAMU B
OCHOBHOM
cchopMrpoBaHO

Bagenue
HaBbIKaMU
yBepeHHOe

4.2. TunoBble KOHTPO/IbHBIE 33/JaHUA WIM HHbIe MaTepHa/ibl, He00OXoAUMbIe //isi OLleHHBAHHUA
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pe3y/ibTaToB OGY'-IEHI/IH mo AUCIMIIVIMHE, COOTHECEHHBbIX C YCTAHOB/ICHHBIMH B 06pa3OBﬂTEJIbH0ﬁ

nporpamme HHAUKATOPpAMH

AOCTHOKeHU A KOMHETEHHHﬁ.

Metoguueckue

omnpezie/ISIIOLMe MPOLeAYPHI OLleHUBAHNSA Pe3y/IbTaToB 00yJeHHs 10 AUCLUIIIHHE.

MaTepHuaJibl,

Kog n HaumMeHOBaHUe

Pe3synbrarsel 00yueHus 110

OLieHOYHBIEe Cpe/iCTBa

WH/IUKATOPA 0 CTYDKEeHUS JVICLIUTITTHE

KOMIIeTEeHL[UU

I1K-1.1. 3uaet Crioco0OblI obecrieueHust TectupoBanue, Ketic-3amanus,
cooTBeTCTBUS pabot(ycmyr) B KonTposnbHas pabora, CemuHap,
obnactu obpairieHus ¢ orxofamu | [IpakTrueckue paboThl
TpeOOBaHUSM IKOJIOTHUECKON U
CAHUTAPHO-3TTH/IEMUOJIOTUe CKOU
6e3omacHOCTH

[TIK-1.2. ¥Ymeet ObGecreunBaTh COOTBETCTBHE KoHTtposnbHas pabora,

pabor (ycyr) B obmactu
oOpallleHus C OTX0[aMH
TpeOOBaHHUSM KOIOTUUECKOU 1
CAHUTAPHO-3ITH/IeMUOJIOTYe CKOU
6e3omacHOCTH

[TpakTHueckuie paboTHl,
TectupoBanue, Ketic-3aganus

IIK-1.3. Bnageet

HaBbikamu obecrieueHust
COOTBETCTBHSI pPabOT(yC/yr) B
o6s1acTH obpalleHus C OTXOAAMU
TpeOOBaHUSM IKOJIOTHUECKOM U
CAHUTAPHO-3TTU/IEMUOJIOTUE CKOU
6e30macHOCTH

[TpakTrueckue paboTel, Ketic-
3a/laHUs

OnucaHve TeCTOBBIX 3aJlAHUMN:
TPaBUILHBIM ~ OTBETOM),

KOHTPOJIS1 3HAHUU

TeCThI

TecToBbIe 3agaHus

TeCTOBbI€ 3d/ldHMWA BK/IHOUAOT TECThI 3aKPbLITOT'O THIIA (C OJHUM

Ha yYCTAHOBJ/IEHMM TII0C/I€40BATE€/IBHOCTM W Ha YCTAHOBJIEHHE
COOTBETCTBUS. OL[EHKE[ 3d BBIIIOJIHEHHE TeCTOBBIX Sa,anI/II\/’I BBICTAB/IAETCA Ha OCHOBaHMWM IIPOLIEHTA
3a,anHﬁ, BBITIOJIHEHHBIX CTYAE€HTaMKW B [IpoLecCe TIIPOXOXXAEHHA T[IPOMEXYTOUHOIo | pY6E)KH01"0

1: KakoB TIpOLIEHT cofiepKaHus a30Ta B BO3AyXe?

-:20.93%
:0.93%

: 78.09%
-1 54.13%

2: K kakoti 060/10uKe 3eMJId OTHOCATCSI TAKMe KOMITOHEHTHI, KaK 3eMHasi KOpa, MaHTHSI, TIOUYBEHHBIN CI0H?

: aTMocdepa
: ruzpocdepa
: buocdepa

: mutocdepa

3:I'71aBHBIM BUHOBHHKOM XHMMHU€ECKOI'0 3arpsA3HeHNs BOAbI ABJIAETCH:

: YeJIoBeK;
: BOJIHas 3p03usi;
: BETPOBasi 3p03us;
: THUEHWe PaCTeHWH.
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MeTtoauueckrie MaTepuasbl, ONIpe/ieisitolliye TPoLeAypy OLIeHHBaHKS BbITIOJTHEHYSI TeCTOBbBIX 3a/laHui

Onucanve MeTOAVKY OLIeHMBaHWS BBITIO/THEHNsI TeCTOBBIX 3a/laHNM: OL|eHKa 3a BBIITOJIHEHUE TeCTOBBIX
3a/laHMM CTaBUTCS Ha OCHOBAHMU T0/iCUeTa MPOLeHTa NPaBU/IbHO BBIITOJIHEHHBIX TECTOBBIX 3a/|JaHUM.
Kpurepum o1jeHkH :

- 5 BBICTaB/ISIeTCS CTYLEHTY, eC/IM NIPOLIEHT NMPaBU/IbHO BBIMIOHEHHBIX TECTOBbIX 3a/laHuii cocTaBisieT 81
— 100 %;

- 4 BBICTAB/ISIETCS CTY[EHTY, €C/IM NIPOLIEHT NMPaBU/IbHO BBIMIOHEHHBIX TECTOBbIX 3a/laHuii cocTaBisieT 61
— 80 %;

- 3 BBICTAB/ISIETCS CTYLEHTY, €C/IM NIPOLIEHT NMPaBU/IbHO BBINIOTHEHHBIX TECTOBbIX 3a/laHui cocTaBisieT 41
— 60 %;

- 2 BBICTaBJ/ISIETCS CTY[EHTY, eC/Id NIPOL|eHT MPaBU/IbHO BBIMOTHEHHBIX TECTOBbIX 3a/laHui cocTasisieT 40

%;

KoHnTtposibHas padora

TEMATUKA 3AJJAHVI 1719 KOHTPOJILHOWM PABOTEI

1.

N

ELPeNo AW

0.
. InpyctpuanbHOe 3arpsi3HeHue U HapylileHue TUTOChephl.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Crpoenue 6uocdepsl (6uomacca, 6uoTnueckue, abruoTuueckue (GakTOpbl — JIyUHCTasi SHEpPrus,
BJIQKHOCTh, OCA/IKU, BeTep, [aBieHue arMocdepbl, penbed, ¢GakKTOpsl BOAHOW CpeJbl,
KUCJIOTHOCTB, TI0YBA, Wbl; aTMocdepa, ruapocdepa, mutocdepa).

B3aumocBsi3b MeX/Ay KIMMaTH4YeCKoW 30Ha/JbHOCTBIO W TOYBaMH, KODAMU BbIBeTPUBAHUS U
WIaMU.

OcHoBHbIe QyHKI[UH OHOChepHI.

OcHOBHbIe (PYHKI[UM KUBOTO BelljeCcTBa 6rocdepsl.

AmnTtpornoreHHoe nipeobpa3oBanyre 6roceps! (TeXHOTeHe3).

Krnaccugukaiys 1 yueT npupoJHbIX peCypCoB.

AHTpONoreHHOe BO3/IeMCTBHE U aCCUMUJISILIMOHHBIN MOTeHLMa/ (BUAbI 3arpsi3HEHUN ).

PecypcHble LIMKIIBI.

AwnTpomnoreHHoe nipeobpa3oBaHue U 3arpsi3HeHWe aTMOCHEpPHI.

O61ernpomeiiyieHHOe TipeoOpa3oBaHUe U 3arpsisHeHue TUAPOChepHI.

Vi3MeHeHre KMMaTa 3eM/IM ¥ aHTPOTIOTeHe3.

BnusiHve MTapHUKOBBIX ra30B Ha K/IUMaT.

OG6parHbie CBSI3U U TIPOTHO3UPOBaHKe KIMMara.

BnusiHve u3aMeHeHUs KiuMarta Ha 6uocdepy U pUpozioToib30BaHue.

OCHOBHBIE THUITbI 3arPSI3HSIOLIUX BEIeCTB U UX XapaKTePUCTUKMU.

PacripocTpaHeHue 3arpsisHSIOIMX BEIeCTB M PaLMOHa/IbHOEe pa3MellieHre MPOU3BO/ICTBA.
KucnoTHoe 3arpsi3HeHue, TpoCc(epHbI 030H U CBsi3aHHbIE U HUMU 3arpsi3HSIOLMX BellleCTB.
[Tb11b, TSKE/IbIE METaJ/Ibl U S/JOBUThIE XUMUUECKHE COeIMHEHUS.

Bbuosnoruueckoe u gpusnosiornyeckoe paspylilieHue U 3arpsisHeHNe TIPUPOAHON Cpe/bl.
Pasianyisi, pajuoakKTUBHOE 3arpsi3HeHHe 1 aTOMHasi SHepreTHKa.

ABapuy Kak UCTOYHUKHU 3arpsi3HEHUsI.

I'mobanbHbIe TIPO6/IEMBI: POCT NTAPHUKOBOTO 3 deKTa 1 pa3pylieHre 030HOBOTO CIIOSL.
HapopgoHacenenue 3emiu.

[TpogoBonbCcTBeHHAs TTpobieMa 1 3e/ieHble PeBOJTFOLIHH.

[TouBa, Kak MPUPOJHBIN pecypc.

BopgHsble pecypcel.

Jleca, mactowuiia

Pecypcel okeaHa.

OHepreTuyeckue pecypchl.

I[pencraBnenus: 06 oxpaHe pupoAbl. OOBEKThI OXPaHBI.

[TpUHLUIIBI OXPaHbI PUPOJBI.

HopmaruBHOe obecrniedeHre 0XpaHbl MPUPO/IBLI M OKPY KAOLI[eil YesioBeKa Cpe/ibl.
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34. DKOHOMHWYEeCKUM MeXaHW3M OXpaHbl IPUPO/bI Y PaLMOHA/IEHOTO PeCypCOI0/Ib30BaHus.

35. TpeboBaHuUs K 0OXpaHe OKPY»Karollieil cCpefibl B YC/IOBUSIX MHTEHCUBHO MCIT0/Tb3yeMbIX TePPUTOPUH.

36. OxpaHa M3MeHeHHbIX Uesl0BeKOM JIaH/11a(ToB.

37. Pecypcbl gukod npupofbl. OxpaHsiemble TpPUPOJHbIE TEPPUTOPUM — 3allOBEJHUKU U
Hal|MOHA/IbHbIe NTapKH.

38. Oco6eHHOCTH B3aUMO/IeMCTBHS TIPHUPO/IBI M 0011leCTBa B 310Xy HayYHO-TEXHUUECKOW PEeBOJIIOLIMY.

39. MOHUTOPHHT COCTOSIHUS TPUPOJHOU CPeibl U 3KOJIOTMYeCKOI0 MPOTrHO3MPOBaHUSI.

40. DKo/10rMyecKoe peryJMpoBaHue U SKOJI0rHuecKoe Ipaso.

41. MexxayHapoZHOe COTPYHUYeCTBO ¥ MUPOBO33peHNe YCTOUUMBOTO Pa3BUTHSI.

42. MexxayHapo/Hble 5K0JIOThYeCKre OpraHu3aliiu, MPOeKThl, JOKyMeHTbI, KOH(epeHL[1H.

43. Yuactue Poccuu B peanusaliyi OCHOBHBIX M@K YHApOJHBIX SKOJIOTMUeCKUX NPOrpaMm, IPOeKTOB
Y1 MHOTOCTOPOHHUX KOHBEHLIUH.

44. Hekotopble 0c0060 oxpaHsieMble TIPUPO/HbIe TeppUTOpun PO.

45. PekpeallMOHHbIe PeCypChbl U TEpPUTOPUHU.

46. DKooruyeckoe HOpMUpOBaHUe.

47. DKosoruyeckast 5KCIepTr3a 1 OLjeHKa BO3/IeHiCTBUS Ha OKPY KatOLLY0 Cpefy.

48. DKO/IOrMYeCKUM ayiuT.

49. DKOCUCTeMHbIe TIPUHLIUITEI HODMUPOBAHUS U OLIeHKU COCTOSIHUSI 6rocdepsl.

50. Ocobo oxpaHsiemMble TPUPOJHbIE TEPPUTOPUH.

MeTtoznueckrie MaTepuyasbl, OTpe/iesoLye TIPoLelypy OLieHHBaHWsI KOHTPOJIbHOM paboThl

OrmvicaHrie METOIMKY OLIeHUBAHUS: TIPU OLIeHKe BBITIOTHEHHS CTYAeHTOM KOHTPOJIbHOU PabOThI
MaKCHMa/IbHOe BHUMaHUe C/leflyeT yAe/saTh CJIe[yFOLUM acIieKTaM: HaCKOJIbKO IT0JTHO B TeOpeTUYeCKOM
BOIPOCE PaCKPBITO COZlep>kKaHWe MaTepyara, YeTKO U NPaBU/IbHO /IaHbl OIpe/ie/IeHNs], PACKPBITO
cofiep>kaHue MOHSATUM; BEpPHO UCII0/Ib30BaHbl HAyYHble TEPMUHbI; EMOHCTPUPYIOTCS] BBICOKHI YPOBEHb
YMeHHUs1 OIleprpoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpOoBaTh MH(POPMaLMIO, B/lafleHHe HaBbIKaMU
MIpaKTUUeCKOU [1esiTeIbHOCTH; KelC-3a/laHre pelleHO Ha BBICOKOM YPOBHE, COZIePXKUT apryMeHTaL1Io U
TIOSICHEHUSI.

Kpurepumu o1jeHkH :

- 5 BBICTABJIITCS CTYLEHTY, eC/I B TEOPETUUeCKOM BOIIPOCe ITOJIHO PACKPBITO COZeprkaHue Marepuara;
YeTKO U MPaBU/IbHO JIaHbl OIpe/iefieHts, PACKPBITO CO/iepyKaHue MOHSATH; BEPHO UCII0/Ib30BaHbl HAYUHbIe
TePMHUHBI; IeMOHCTPUPYIOTCSI BBICOKMU YPOBEHb YMEHUS OllepUpOBaTh HAYUYHbIMU KaTerOpusiMHy,
aHaIM3UpOBaTh MH(OPMALMIO, B/la/leH1e HaBblKaMU NTPAKTUUeCKOU [1eITeIbHOCTH; Kelc-3a/laHre pelleHo
Ha BbICOKOM YPOBHe, COJ|ePKUT MOSICHEeHUsI; TeCTOBbIe 3a/laHusl pellleHsbl CBbIllle, yeM Ha 80%; ypoBeHb
3HaHWM, YMeHHWH, B/laileHU — BbICOKHUH;

- 4 BBICTABJIIETCS CTYLEHTY, ec/id B TeopeTyeCcKkoM BOIIPOCe paCKpbITO OCHOBHOE COZepKaHue
MaTepuasa; B OCHOBHOM MPaBWILHO [JaHbl ONpe/iesieHus TIOHATHUM M UCTI0/Ib30BaHbl HAyUHble TEPMUHBI;
OTBeT CaMOCTOSITe/IbHBIN; ONpe/ie/IeHUs IIOHATUN HeTlo/IHble, TOMylleHbl He3HaUUTe/IbHble HapyIlIeH!s B
TI0C/IeZI0BaTeIbHOCTH U3/I0)KeHHsT; HeOOoTbIlMe HeJ0CTaTKK TIPU UCTI0/Ib30BaHUM HayUHBIX TEPMUHOB,;
KelC-3a/laHKe pelleHO BepHO, HO pellleHre He J0Be/IeHO 10 3aBepLUIarolero Tamna; TeCTsl pelueHs! Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIecHU — Cpe/IHUM;

- 3 BBICTABJIIETCSA CTYLEHTY, eC/I B TEOPETUUeCKOM BOIIPOCe yCBOEHO OCHOBHOE, HO HeIl0C/1e/J0BaTe/IbHO;
orpe/ie/ieHUs! MOHATHI HeJOCTaTOYHO YeTKHe; He MCI0/Ib30BaHbl B KaUeCTBe [J0Ka3aTe/IbCTBa BbIBOABI U
0600111eHus U3 HaOJMIOIeHNH, TTPAKTHUECKUX 3aHSTHI; ypOBEeHb YMEHHS OTIePHPOBATh HAyUHBIMU
KaTeropusiMy, aHa/IM31upoBaTh MH(GOPMaLUIO, B/laZileHUs] HaBbIKaMU ITPAKTUUe CKOU [1eiTeIbHOCTH
HeBBICOKMH, HaO/FOat0TCs MPO0Oebl ¥ HETOUHOCTH; B PellleHre KeiiCc-3a/laHusi BEPHO BBINTOTHEHbI
HEKOTOpbIe 3Tarnbl; TeCThl peleHbl Ha 40-60%; ypoBeHb 3HaHWI, yMEHUM, B1aJ|leHUMN —
YA,0BJ/IETBOPUTEJIbHBIY;

-2 BBICTaBJ/ISIeTCS CTY[€HTY, eC/IM B TeOPeTUUeCKOM BOIIPOCe He U3/I0KeHO OCHOBHOE COZepKaHue
yueOHOTO MaTepuasna, U3oKeHre pparMeHTapHOe, He TI0C/Ie/loBaTe/IbHOe; OTIpe/ie/ieHNs TIOHSTHI He
YyeTKHe; He MCTI0/Ib30BaHbl B KaUeCTBe JI0Ka3aTe/bCTBa BBIBOZBI U 000011eHHs U3 Hab/IoeHNl, YpOBEHb
YMeHHUs1 ONleprpoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLMIO, B/lafleH!s] HaBbIKaMU
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MPaKTHUYeCKOM JleTe/IbHOCTA OUeHb HU3KUI; TeCThl pellleHbl MeHee, yeM Ha 40 %; ypoBeHb 3HaHUH,
yMeHUH, BlaileHU — HeZl0CTaTOUHbIM.

Keiic-3ajanun

OrmvcaHve KelC-33[jaHWl: KeliC-33/jaHye TIpeJCTaBseT COO0M CUTYal[MOHHYIO 3a7auy, TpeOyrolyro
OCMBICJIeHUs], aHa/li3a, a 3aTeM pellleHus. PellieHne Kelic-3a/laHus JOJDKHO ObITh apryMeHTHUPOBAHHBIM,
cofiep>KaThb MOSICHEHUSI.

1. B mapre 1973 r. ripu aBapuu cyriepraHkepa "AmMoko-Kamic" y 6eperos ®@panijyu Ob110 BLIOPOIIIEHO B
mope 230 ToIc. T HedTH. PaccunTaiiTe 06beM Bofbl, B KOTOPOM rorubia peida, ecii rubesib peiobl
TIPOMCXOUT NPU KOHLleHTpaluu Hed T 15 mr/n. Kakas ruioiazb Bos (S) 6bi1a 1py 3TOM TTOKPBITa

He(TSHOIT TUIeHKO, ec/ti TomuuHa rweHKy (L) mpuMepHo 3 MM, a TiotHOCTS HedtH (p) 800 Kr/m>?

2. Bygert yiu ripeBbiiieH ypoBeHb [1/JK pTyTu B KoMHate, eciu B Heli pa3ouT Tepmometp? Pasmepsl
KOMHaThI: JyIiHa — 6 M, mMpurHa 4,5 M, BbICOTa MOTOJIKOB 3,5 M. Macca pa3nuBiueicst pTyTé 1 T.

3. Ilpu cropanuu 1 /1 3TUMpPOBaHHOTO OeH3WHa B aTMochepy BbiOpackiBaetcs 1 T cBuHIja (q). Kakoti
obbeM Bo3ayxa OyzeT 3arpsi3HeH, ec/i aBToMoOmsib ripoexain 200 km? Pacxop 6ensuHa cocrassiet 0,1 71
Ha 1 Km.

MeToauueckre MaTepuasbl, OTIpe/ieisitoliye TIpoLeAypy OLleHWBaHKS BLITIOJTHEHUsI KelC-3ajaHui

OrnyicaHrie MeTO/IMKY OLIeHUBAHUS: TIPU OLieHKe pellleHUs Keiic-3a/laHust Haubosblilee BHUMaHUE [JO/KHO
OBITh yae/1IeHO TOMY, HAaCKOJIBKO TTOJTHO PacKpBITO COZlepKaHue MaTepurasia, YeTKO W TIPaBU/IbHO JIaHbI JIU
orpeJiesieHHs], PACKPBITO COZiepyKaHue MMOHATUM, BePHO JIM UCI0/Ib30BaHbl HAyYHble TePMUHBI,
VICII0/Ib30BaHbI /1M apryMeHTUPOBaHHbIe [0Ka3aTe/IbCTBA, OIBIT JedTe/IbHOCTH, UCII0/Ib30BaHbl /11 paHee
npruobpeTeHHble 3HaHUsl, PACKPBIThI JIM [IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3H, HACKO/IbKO BBICOK YPOBEHb
YMeHHUs1 ONleprpOoBaHUs HayYHbIMU KaTeropysiMH, aHanu3a MHGOpMaLy, Bia/ieHUsl HaBbIKaMy
NIPaKTUYeCKOU JieITe/IbHOCTH.

Kpurepum orjeHku:

- 5 BBICTABJIACTCS CTYLEHTY, eC/Iy 3aJjaHie rpaMOTHO IIPOaHa/IM3upOBaHo, yCTaHOB/IeHbl IPUYMHHO-
C/le[ICTBeHHbIE CBSI3H, IEMOHCTPUPYIOTCSI yMeHHs paboTaTh C MCTOYHUKaMU MH(OPMALIMH, BIaieHHe
HaBblKaMU MPaKTUUECKOH /lesiTe/IbHOCTH, HaliZleHO ONTHMa/lbHOe pellleHHe Kelic-3a/jaHue;

- 4 BBICTABJIACTCA CTY[EHTY, eC/IU 3a/jaHre NIPOaHa/Iu3uPOBAaHO NTIOBEPXHOCTHO, He YCTaHOBJ/IeHBI
NIPUYMHHO-C/IeICTBEHHBIE CBSI3U, IeMOHCTPUPYIOTCS C/1abble yMeHUs1 paboTaTh ¢ UCTOUHUKAMU
VMH(pOpMaL[uM, HeyBepeHHOe B/aJileHe HaBblKaMU MPaKTUUeCKOH [lesiTe/IbHOCTH, HaliIeHO pellieHNe Keic-
3a/laHus, HO UMeeT 3HauUTe/IbHble He/l0UeThl;

- 3 ¥ MeHee BLICTAB/IIETCS CTYZEHTY, eC/IA 3a/laHue He IIpoaHaM3UpOBaHO, He YCTAaHOBJ/IeHb! IPUUUHHO-
CJIe/ICTBEHHbIE CBSI3H, IeMOHCTPUPYETCS OTCYTCTBHE YMeHusi paboTaTh C MCTOYHUKaMU MH(OpMaLiy, He
chopMHUpOBaHbl HAaBBIKY NIPAKTUUECKOW JieITelIbHOCTH, PellleHre KeliCc-3a/laHusl He Hal/leHo.

BOHPOCBI AJIAd CEMHUHAPOB

1. OO111as xapakTeprCTHKA TEXHOIOTHUECKUX TIPOL[ECCOB U MX 3KOJIOTHYeCKre 0COOeHHOCTH.
1. ®axToph! AelCTBHS aHTPOIIOTeHHOTO BO3/eHCTBYSI.
Knaccudukaiysi BUioB 3arpsisHeHUs1 OKpY»Karollel cpeibl.
[Tpou3Bo/CTBEHHAsI CTPYKTYPa MpeJIPUSTHS U ee 3/1eMeHTbI.
TumBI MPOM3BOACTB U MX TEXHUKO-IKOHOMHUECKast XapaKTepUCTHKA.
[Tpou3BO/CTBEHHBIN LIUKIT U €70 CTPYKTYPA.
6. TexHomoruueckue v 3KOIOTHYeCKHe 0COOEHHOCTH OCHOBHBIX TIPOMBIIIJIEHHBIX TTPOU3BO/ICTB:
I. 'opHOOOObBIBAIOW A NPOMBIULIEHHOCMD.
1. Obmme cBemenus o rpeobpazoBaHuy OMOChepbl TOPHOM MTPOMBIIIIEHHOCTHIO.
2. 3arpsi3HeHMe U HapyllleHue TUToChepsbl.
3. 3arpsi3HeHHe 1 HapylleHre TUApoCcQephl.
4. 3arpsi3HeHue aTMOC(epbl.

kW
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I1. BuocgepHble npobnembl CenbCKOX035LUCMBeHHO20 KOMIIeKcd.
1. OG6ias xapakTepuCTHKa.
2. TexHoreHHOe OIyCTbIHUBaHUE.
3. IlepeyrnioTHeHue MOYB.
4. OPpo3uBHBIY NpOLIECC.
I11. BausiHue mpaxHcnopma u 0opoe Ha buoccgepy.

1. CocrosiHMe OKpy>KarolLel cpe/ibl ¥ aBTOTPaHCIIOPTHOTO KoMIIekca B Poccum.
2. ®akTOophl, Orpeensolie CTerleHb BIUSHUS aBTOTPAHCIIOPTa Ha OHOTY.

3. Bwupbl ¥ XapakTepuCTHKa 3arpsi3HeHNN aBTOTPaHCIIOPTOM.

4. BosgelicTBue 3arpsisHeHUM aBTOTPAHCIIOPTOM Ha OPraHU3M uesioBeKa.

5. 3amurta 6uocdepsl OT BO3/eICTBHUS aBTOTPAHCIIOPTA.

MeToauueckre MaTepurabl, ONpejensolye MpoLeAypy OLleHMBaHHUs OTBeTa Ha CeMUHape

[Tpu oLleHMBaHUY OTBeTa Ha CeMUHape C/ielyeT y/easiTb BHUMaHUe TOMY, HaCKO/IbKO ITOJIHO PaCKphITO
cofiepkaHue MaTtepurasia, YeTKO M NMPaBU/IbHO JaHbl Olpe/iesieHNs], paCKpbITO JIU COZlepyKaHre TIOHSATHH,
BEPHO JIM MCIO/Ib30BaHbI HayuHble TEPMUHBI; UCII0/Ib30BaHbI JIM NIPY OTBeTe paHee MpruobpeTeHHbIe
3HaHWSI; PAaCKPbITHI JIU B MPOLIeCCe PUUUHHO-C/IEICTBEHHbIE CBS3H; 1eMOHCTPHPYIOTCSI BBICOKUU
YPOBeHb YMeHUsI OIlepyupOBaTh 3HEHUSMHU, aHaTM3UPOBaTh UH(POPMALUIO.

KpuTepuu o1jeHKH :

- 5 BBICTaB/IIETCS CTY/ZI€HTY, eC/IU MTOJTHO PacKpPbITO COZlepyKaHue MaTepuasia; YeTKO U IIPaBU/IbHO [JaHbl
orpe/ie/ieHUs], paCKpbITO COJiepyKaHue MOHATHM; BEPHO UCIO0/Ib30BaHbl HAyUHble TEDMUHBI; OTBET
CaMOCTOSITe/TbHBIN, UCII0/Ib30BaHbI paHee NMprobpeTeHHbIe 3HAHUS; PACKPBITHI IPUUMHHO-C/Ie/ICTBEHHbIE
CB$13U; lEMOHCTPUPYIOTCS BBICOKHI YPOBEHb YMEHUSI ONePUPOBATh HayYHbIMU KaTerOpUsIMH,
aHa/M3UpOBaTh UH(HOPMALHIO;

- 4 BBICTAB/ISIETCS CTYLEHTY, €C/IM PACKPBITO OCHOBHOE COZlep>KaHKe MaTeprara; B OCHOBHOM IIPaBU/IbHO
[laHbl OTpeZie/ieHysl IOHSATHI U UCII0/Ib30BaHbl HayYHbIe TePMUHbI; OTBET CAMOCTOSITE/bHBIM;
orpe/ie/ieHUs! IOHSATHI HeIoJIHbIe, JOMyIlleHbl He3HauuTe/IbHbIe HapyLleHUs B M0C/1e/10BaTe/IbHOCTU
W3/I0)KeHus1; HeOOoTbILIMe He[OCTaTKU TIPU UCTI0/Ib30BaHUH HayUHbIX TEPMHUHOB; 1€MOHCTPUPYIOTCS
XOPOLIMM YPOBEHb YMEHUs OTIepUpOBaTh HAyYHbIMU KaTeropysiMy, aHa/IM3UupoBaTh MH(POPMAaLHIO;

- 3 BBICTaB/ISIETCS CTYAEHTY, eC/IM HeIOCTaTOUHO PaCKPBITO OCHOBHOE COZiepkaHue yueOHOro Marepuara,
He T0C/Ie[JOBaTe/IbHO; OTpe/ie/IeHUsI TIOHSATHI HeZJOCTaTOYHO YeTKHe; JOMYIIeHbl OIIMOKK U HETOUHOCTH B
VCTI0/Ib30BaHUY HayUHOW TEPMHUHOJIOTHM ONpe/ie/ieHNs TIOHATHH; ypOBeHb yMeHUs! OIlepyupoBaTh
Hay4YHbIMH KaTeropUsiIMM, aHaIM3upOBaTh UH(POPMaLIMIO HU3KUMY;

- 2 BBICTaBJISIETCS CTY/IE€HTY, €C/IA He PacKpBITO CofiepykaHue yuebHOTro MaTeprasna, U3/IoKeHO
(bparmMeHTapHO, OTIpeZe/ieH s TTOHATHI He YeTKHe; JOMYIeHbl 3HauuTe/IbHbIe OLIMOKY B UCTI0/Ib30BaHUM
HayYHOW TePMHUHOJIOTUM ONpeZie/ieHs TIOHATHM; ypOBeHb YMEHUs OIleprUpOBaTh HayUHbIMU KaTeropusiMu,
aHaIM3UPOBaTh MH(OPMALMIO OUeHb HU3KHUU.

IIpakTHueckue padoThI

[TpakTuueckre pabOTHI, SIB/ISIOTCS Ba)KHBIM MCTOYHUKOM TIO3HAaHUsSI HOBOTO MaTepuasa, ClioCOOCTBYHOT
(hOpMHPOBAHUIO U COBEPIIIEHCTBOBAHUIO MTPAKTUUECKUX YMEHHH 1 HaBbIKOB 00yJaroIXCsl.
ITpakmuueckas pa6oma Nel

OnpejeneHue JUCIEPCHOr0 COCTaBa Nbled
Ilesis paGoThl: 0O3HAKOM/IEHHE C MeTOJaMU U 000pyZoBaHUeM [ijisi OTipefiesieHUsl JUCTIEPCHOTO COCTaBa
TIOPOLIKOB W Tiblfeld, (hopMaMy TpejCTaB/ieHUss U OMMCaHUsl pe3y/bTaTOB HM3MepeHul, (popMHpOoBaHUe
MpaKTUUe CKUX HaBBbIKOB MPOBe/IeHUs UCCIeJOBaHUI CUCTEM MbLIera300uMCTKHU.
O0beKT U3ydeHHs: TIOPOLIOK TajbKa. TalbK — BeleCTBO MUHEPATbHOTO MPOUCXoKaeHusi. CocTosiHue —
ChIMyYHH BbICOKOAMCEpCHbIM MaTepyasn. HackimHasg miotHocTh — 1470 kr/mM3; uctrHHas — 2500 kr/m3.
HOuametp uactui: 0 — 500 mxMm. ©opmMa — M30MeTpUUeCKU HelpaBU/bHasl, HechepuuHas, yrioBarasi.
BeiiectBo uactur] — amopdHoe. LIBeT yacTul] — cepblii, CBET/IbIM.
3ajaun  ucciaegoBanusa: OrnpejeseHue [JUCIIEPCHOIO COCTaBa IIOpoLIKa Taibka. IlocTpoeHue
JuddepeHIIMaIbBHOM M MHTErpajibHbIX MAaCCOBBIX KpPHBBIX paclipefie/ieHdss 4YacTvl] [0 pa3Mepam.
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Onucanve KpUBBIX paclipefiejieHUs C IOMOLIBIO M3BeCTHBIX Mogeser. OripesiesieHHe IapamMeTpoB
MoZieei.

Mertopap! uccief0BaHus. YUuTbIBas MOMUAYCIIEPCHOCTb UCXOJHOU IIbLIM, & TaKXKe COZlep)KaHue B Heu
yactul] pa3mepamu 6osee 200 MKM, ompeziesieHUe JUCTIEPCHOTO COCTaBa MOPOLIKA C Le/IbI0 T0CTYKeHUs
NpHUeM/IEMOM TOYHOCTH Ppe3y/IbTaTOB 3KCIIePUMEHTa CJieflyeT TMPOU3BOAUTH Pas3MWYHbIMU Criocobamu
NIPUMEHUTEeIbHO K MeJIKOJWCIIeEDCHOM U KPYMHOJAMCIIEPCHOM 4YacTsaM mnopoluka. OnpezesieHrue KpynmHOW
TIbIJIM PeKOMEH/yeTCsI IPOBOJUTE IyTeM ee pacceBa Ha CHTax.

CuWTOBBIM aHanMU3 OCHOBAH Ha MPOCEMBAHWM MbIIM WM TOPOIIKAa Yepe3 CUTO C M3BECTHBIM JMaMeTpOM
OTBepCTHii. B pe3ynbrare mpocerBaHMsI BCS Macca MCXOAHOTO TOPOIIKa OyzieT pa3jesieHa Ha JiBe YacTH.
[TepByr0 M3 HUX COCTAaBSIT YACTHUIIbI, Pa3Mep KOTOPbIX OKa)kKeTcCsi OoJibIlie [uamMeTpa OTBEPCTHH cUTa. OTU
YaCTHLIbI He TPOMJYT CKBO3b CUTO M OOBIYHO HA3bIBAKOTCSI OCTAaTKOM. BTOPYIO 4acTh COCTaBAT YaCTULIbI
pasMepoM MeHbllle JuameTpa OTBepCcTUl cuta. OHM MPONAYT CKBO3b CUTO. JTY YaCTh YaCTHUL] Ha3bIBalOT
TIPOXOZ,OM.

Eciu ucnonb3oBate He 0JHO, @ CUCTEMY CHUT C pa3HbIMM pa3MepaMy OTBEPCTUW M pacCuuTaTb MacCOBbIe
JIOJTA YaCTHI] B MPOX0JjaX U OCTaTKaX, TO MOXKHO TOYYUTh TabiuuHoe (M rpaduueckoe) mpeCcTaBieHue
00 MHTerpanbHbIX QYHKIUSIX pacripe/iesieH|s MaCCOBOM IO/ YaCTUL] UCXOJHOTO TOPOLIKa W TbLUIH TI0
pa3MepaM — (PyHKLIMM MPOXOZA U ocTaTKa. Eciy MpomycTUTh MCXOAHBIM MOPOLLIOK Yepe3 CUCTEMY CHT,
YCTaHOBJ/IEHHBIX T10C/e/]0BaTe/lbHO, HAYMHAsi C CMTa C MaKCHMajbHbIM pPa3MepOM OTBEPCTHMH M KOHYast
CUTOM C CaMbIMU MaJIeHBKMMM OTBEPCTHSIMH, M OIpeJle/IMTh MacCOBble [0/ 3aflepXkKaHHbIX Ha CHTax
YyacTvll, TO 3aBUCMMOCTb TIOMy4YeHHbIX 3HAYyeHW OT pa3Mepa OTBEPCTHM CUT JacT HasfHoe
npeZicTaBeHye o AuddepeHLManbHON (QYHKLIMY pacnpesiesieHrsi MaCCOBOM /I0/IM YaCTUL] IO pa3Mepam.
OueBHHO, UTO «pa3pellaroiiasi» CIOCOOHOCTh CUTOBOTO aHa/M3a OrpeeNsieTcsi KOJMUeCTBOM CUT B
Habope ¥ MakCMMaJbHbIM ¥ MUHHMMAJIBHBIM pa3MepaMy OTBepCTHil cUT. OOBIYHO MUHUMAJIBHBINA pa3mep
OTBepCTHM B cuTax ObiBaeT Gosiee 50 MKM, UTO orpaHUuMBaeT 00/1aCTh MPUMEHEHUs] CUTOBOTO aHajM3a
CHM3Y.

OmnpesiesieHre AWCIIEPCHOTO COCTaBa TIOPOIIKOB W TbUIeH B TIOACHTOBOM 006/1acTH, T.e. TIOPOIIKOB C
YyacTHLIaMH pa3mMepoM MeHee 50 MKM MOKeT OBbITb TIPOM3BEZ€HO METOJaMH CeJUMEHTOMETPHUYEeCKOTO WU
MHUKDPOCKOIIMYeCKOro aHamu3a. B pamMkax faHHON paboThl peasv30BaH MUKPOCKOIIMYeCKHUM (C TOMOILbI0
MHUKPOCKOIIA), CUETHBIM, T.e. IyTeM HelNOCPeACTBEHHOIO IOACYeTa 4YucC/la 4YacTUL, JAHHOIO pasmepa,
MeTOJl ONpejie/ieHusl [UCIIePCHOrO COCTaBa TasnbKa. VI3BeCTHO, 4YTO [OCTOBEPHOCTb pe3Yy/IbTaToB
MAaKpPOCKOITMYeCKOTO aHa/i3a CyIleCTBeHHbIM 00pa3oM 3aBUCHT OT KayeCTBa MPUTOTOBJIEHUs Tperapara
MHUKDOCKOIIMYeCKOro HccaeoBaHusi. B ciiyuae Gosblioro umcsia yactul B Tmpobe ux mojcueT Oyzner
3aTpyJHeH W3-3a HaJOKeHWs W300pakKeHWss YacTWL] W Ype3BbIYaliHO TPY[O0EMOK H3-3a OOJBIIOro
KOJTMYeCTBAa YaCTHI] U, CJiefloBaTebHO, He00X0UMBIX U3MepeHni. Ecu yacTul] okaXkeTcst Majio, TO Takas
npoba He OyzieT SIBASTHCS TIPe/ICTAaBUTE/ILHOM, a pe3y/bTaT ee aHanu3 OyzeT HefoCcToBepHbIM. CunTaeTcst
HOPMaJIbHbIM, €C/T YMCJIO TTPOaHa/M3MPOBaHHbIX YacTHL] B 1pobe coctaBuo nopsizka ot 1000 go 10000.
[ToHsITHO, YTO TIPM TIOACYeTe Jjake TAaKOro OrPaHMUYeHHOrO UHMC/a YaCTHL] Pe3KO0 BCTaeT BOMpoC 00
aBTOMaTHU3alMM TIpoLecca U3MEpeHusl, UTO peaju30BaHO B CKAHUPYKOILIMX MHKDOCKOMax, B
KOH/I[yKTOMEeTPHUUeCKOM MeTO/ie aHa/Ti3a AUCIIePCHOCTH TIbUTH U APYTUX METoAax U pubopax.
Marepuasnsl 4 000pyAoBaHHe.

[Tpubop gyt cutoBoro aHanm3a 028M;

Habop crangaptHeix cut o 'OCT 3584-93 ¢ moAj0HOM U KPBIIIIKOM;

Bece1 kBaHgpanTHble OKB-2 wiu gpyrue ¢ orpelHoCcTsio B3elBaHus He Xyxe 0,01 r;

Bece1 ananutrueckue BJIA-200 v apyrve € MOrperHOCThI0 B3BelBaHUs He xyke 0,001 r.;

MMKpOCKOIT CrieranbHblii  «Docuval» WM JApyroil € KpaTHOCThIO yBeawueHuss go  1000% ¢
TIPUHAZJIe;KHOCTSIMU /151 MUKPOCKOMTMYECKOTO aHa/n3a;

OO6BeKT-MUKPOMETP C 1[eHOH JlefieHust IKaabl 10 MKM.;

Komnaparop 151 mogcueTta uncia yacTuLl;

ITunertkuy;

Bopga guctwivpoBaHHas;

Crabwir3arop cycrneHsuu (mupodocdar HaTpus);

Hasecka ucxopnoro noportka — 1000r.
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Bymara mesioBaHHasi /i/1s1 B3BellIMBaHUSI.
MepHble IUIUH/IPHI (OFOKChI) pa3HOBETUKHE,;

MopsafoK BbINOMTHEHNA Pa6OThbI:

1) B3BeCUTb HaBeCKy MCXOJHOTO MOPOIlIKa Ta/ibkKa B KonudecTtBe 100 T.;

2) cobpatb Habop CUT B TOC/IeJOBAaTeIbHOCTH yOBIBaHMSI pa3MepOB OTBePCTHl (BO3pacTaHWss HOMEPOB
CUT) Y YCTaHOBUTh UX Ha MOJJ0H;

3) BbICHINATh HABECKY MbUTA HAa BePXHEe CUTO, 3aKPbITb HAOOD CHUT KPBIIIKOM M YCTaHOBUTH HAabop B
npubOp CUTOBOTO aHa/M3a;

4) BKJTIOUMTH NTPUOOP CUTOBOTO aHA/IM3a M TPYCUTh HAbOp CUT B TeueHre 15 MUH;

5) 10 OKOHYaHWU pacceBa CHATh U aKKypaTHO pa300paTh Habop CuT;

6) B3BeCUTb OCTaTOK IOPOILIKA Ha CUTaxX U B MIOAI0HE;

7) npuroToBuTh 2 Mi1. 1% pacTBopa ctabummr3aropa CyCrieH3uy;

8) moAroTOBUTH TIpemnapar /Jisi MUKPOCKOTIMYeCKOTO aHasIi3a /ijist 4ero oTobparh U3 moagoHa Habopa cuT
HaBeCKy TOpoIKa BeCOM OKOjo 1 I, AKWCIeprupoBaTh HaBecKy B pacTBOpe cTabuin3aTopa, oToOpaTh
HeCKOJIbKO Karle/ib CyCIIeH3UM Ha NpeJjMeTHOe CTeK/I0 MUKPOCKOTIIA, HAKPBITh NIPeMETHOe CTeKJIO CBepXy
TIOKPOBHBIM CTEKJIOM;

9) yCTaHOBUTH Mperapar B MUKPOCKOT U TIpou3BecTH ¢doTorpadupoBaHue He MeHee 10 mosneli 06beKkTa U

110/151 0OBEKT - MUKPOMETpa IPU KPaTHOCTSX yBeInueHus: oobekta cheMku 100* 1 600%;
10) Ha ocHOBaHUM (POTOCHUMKOB OOBEKT - MUKPOMETpA TMOJATrOTOBUTH KOMIIApaTop AJisi TIoACYeTa Yncjia
YacTUL] — TMPO3PAUYHYI0 TMOAJIOXKKY, Ha KOTOPYI0 HaHeCeHbl KPY)KKU AWaMeTpaMH, COOTBETCTBYHOIIUMU
pasMepy rpaHMIbl BbIOpaHHOH (hpakiuy;
11) ompepenuTh pa3Mep YacTuI] Ha (OTOCHUMKAX MPOObI MbUIM MyTeM CpPaBHEHUS ee WU300pakKeHUs C
KPY’KKOM KOMITapaTopa Y MPOM3BeCTH T0/[CUYeT UKC/la YaCTHUL] KaXK[0M U3 (hpaKLiuii;
12) Ha 0CHOBaHWM MaTepHa/ILHOTO OaslaHCa MPOU3BECTH OTpeZie/IeHUEe U CTHIKOBKY Pe3y/IbTaTOB CUTOBOTO
Y MUKDPOCKOTIMUECKOTO aHA/T30B;
13) pe3ysbraThl MOHOTO AWCIEPCHOHHOTO aHa/M3a TOpOIKa TPEeACTaBUTh B BUe Tabmunpbl JI1 u
rpaduyecky B popMe MHTeTrpabHbIX U guddepeHiiaibHON GyHKLIUNA pacripesiesieHus;
14) mpousBecTr 00pabOTKy AAaHHBIX 3KCIIEPUMEHTa M TM000paTh 3aBUCHMMOCTH JI/I1 MaTeMaTHueCKOTro
OTMCaHUs AUCIIEPCHOTO COCTaBa, OMNpe/ie/IUTh TlapaMeTphl Ty4lliei U3 Mofesiei.
Pe3ynbTaThl ONBITOB U PaCYeTHbIE Be/TMYUHBI:
Tabmuia 1.
Pe3synbTarel aHa/iv3a AUCIIEPCHOTO COCTaBa MOPOILLKa

Marepuas nopoiika — ; INIOTHOCTb MaTepuasa — Kr/M>;
Macca HaBeCKU — I'; BpeMsl paccesa — MUH.
Pasmep sueex ['panyyHbIE Cpennuit Yucno vactuy, | Maccosas o | [lons yacTuig
CUTa, MKM pasMepel pasMep 4acTULy bpakuumn YacTUL| BO MeHbllIe
¢pakuyy, MKM | (bpakLu, MKM dpakuuy, % JIaHHOTO
pasmepa
(npoxop),%
200 &gt;200
160 200-160
100 160-100
90 100-90
80 90-80
71 80-71
63 71-63
50 63-50
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50-32
32-20
20-12
12-8
8-5
5-3
3-1
&lt;1

KoHTpo/ibHBIE BOIIPOCHI:

1. Ilonatue TepMMHA [JUCIIEPCHOCTb. [IUCIIePCHOCTL TBeEPABIX ChIIYUMX MarepyaaoB. MoHO- U
MOJINVCIIEPCHOCT.

2. Tlonarue ¢pakyuu. CMBIC [aHHOTO TIOHATHS B OLIEHKM [WCIIEPCHOTO COCTaBa MOIUAWCIIEPCHBIX
MaTepuasoB.

3. Metozp! onpe/iesieHUst JUCTIepCHOCTH.

4. OyHKLIMU paclipefie/ieHrs YaCTUL| ITOJIMAUCIIePCHBIX MaTepUasloB 10 pasMepaM.

5. Mogenu (3aKOHbI) pacrpeZie/ieHNst YaCTHUL] IOPOLLKOB U a3po30Jiel 1o pasmepam. [lapameTpsl Mozesnel.
6. IIpoBepka a/leKBaTHOCTH MPUHATBIX MOZeJIeH.

MeTOAI/I‘—IECKI/Ie MaTepudaJibl, Orpeedroiie rnmpoueaypy oeHUBaHWS BbINO/THEHUA MMPaKTUUE CKHUX pa60T

OrmvicaHrie METOIUKY OLIeHMUBAHUS BBITIO/THEHHS PAKTUUECKHX PabOT: OLieHKA 3a BBITIOTHEHWEe TeCTOBBIX
3a/laHW} CTaBUTCSI HA OCHOBAHUM 3HaHUs TeOPeTUUeCKOTr0 MaTepuaria 1o TeMe NpaKTHueCcKoi paboThl,
yMeHHI ¥ HaBBbIKOB TIPUMEeHeHHs 3HaHUH Ha MPaKTHKe, paboThl ¢ 060pyi0BaHIEM, aHA/TM3UPOBATh
pe3y/bTaThl IIPaKTUYeCKOW paboThI.

Kpurepumu orjeHku:

- 5 BBICTaB/ISI€TCS CTY/IeHTY, eC/IU IeMOHCTPUPYIOTCSI 3HaHUsI TeMbI, LIeJT U 3a/iay MpaKTh4YecKoil paboThl,
X0/la paboThI, IPUMeHsIEMbIX MeTOAWK UCC/IeJ0BaHNsT; 1IeMOHCTPUPYETCs TIOJIHOe 3HAHHE TeOPeTHUeCKOTO
Marepua’ia 1o TeMe MpaKTH4YecKoi paboThl (B rporiecce 00CyXJeHus1, IPU OTBETe Ha KOHTPOJIbHbIE
BOIIPOCHI); IEMOHCTPUPYIOTCSI YMEHHsI ¥ HaBbIKU PaboThI € 000pyi0BaHNEM, TPUMeHeHHs 3HaHUS Ha
TIPaKTHKe, aHa/Iu3a pe3y/IbTaToOB MPAKTHUeCKOW PaboThl U (hOPMY/IHMPOBAaHKE BLIBOJIOB, B/la/IeHHe
HaBbIKaMU IPUKJIAJIHOM eATeIbHOCTH;

- 4 BBICTAB/ISIETCS CTY/IeHTY, eC/IU IeMOHCTPUPYIOTCSI 3HaHUsI TeMbl, LIeJT U 3a/iay MpaKTh4yecKoil paboThl,
X0/la paboThI, UMeIOTCsI TTPO0esTbl B 3HAHWU TTPUMEHSIEMBIX METOHK UCC/Ie/I0OBaHUST; eMOHCTPUPYeTCS
HeroJiHoe 3HaHHue (haKTUUYeCKoro MaTepuara 1o TeMe NpakTHuecKoi paboTs! (B rpoLjecce o0CyKaeHus],
TIpY OTBETe Ha KOHTPOJIbHbIE BOIIPOCHI); IEMOHCTPHPYIOTCSI HEKOTOPbIe HeZJOCTaTKK yMeHus paboTatsb C
obopyoBaHHEeM, PUMEHSTh 3HaHUSI Ha TIPAKTUKE, HeJOCTAaTKU B/IafieHUs] HaBbIKaMU TIPUK/IaZIHOM
JieTeIbHOCTH U CITIOCOOHOCTH aHa/IM3UPOBaTh pPe3y/bTaThl IPaKTU4YeCcKol paboTel, OpMY/IHPOBATh
BBIBO/IbI, [IPOC/IeKUBATh IPUUMHHO-CJ/Ie[|CTBEHHbIe CBSI3U;

- 3 BBICTAB/IAETCS CTYLEHTY, eC/Iv JeMOHCTPUPYIOTCS HelloJ/IHble 3HaHUS Lie/IU U 3a/jad IIPaKTh4ye CKOU
paboThl, X0Zia paboThl, MPUMeHsIeMbIX METOJUK UCC/Ie/JOBaHus; 1eMOHCTPUPYETCsl HeTOTHOe,
HeCHCTeMHOe 3HaHKe TeopeTHUeCKOro Marepuara o TeMe IpakTh4yecKoi paboTsl (B rporiecce
00Cy>X/IeHWs], TIDH OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIE HeJJOCTaTKH B
yMeHHH paboTaTh ¢ 060py0BaHHeM, TPUMEHSTH 3HAHUS Ha MPAKTHKe, HeJOCTaTOYHO B/aJieeT HaBbIKaMH
TIPUK/IaZIHOM ZIeATe/TbHOCTH, CIIOCOOHOCTBIO aHAIM3UPOBATh Pe3y/IbTaThbl IPAaKTHUeCKOW paboThl U
(hopMynMpoBaTh BBIBO/bI, IPOC/IEKUBATh IPUUMHHO-C/Ie/ICTBEHHbIE CBS3U;

- 0-2 BrICTaB/IETCS CTYZEHTY, eC/IA JeMOHCTPUPYIOTCS ITOJIHOe WJ/IU TI0YTH I10/ITHOE OTCYTCTBYE 3HaHUS
11eJIM 1 3a/jau MPAKTUUeCKoil paboThl, Xo/ja paboThI, MPUMEHsIEMBIX METOAMK HCC/IeJOBaHMS;
JleMOHCTPUPYETCS II0JIHOe WU I0YTU IT0/IHOe OTCYTCTBHE 3HaHUs TeOpeTUUeCKOro Marepuarsa Iio Teme
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TIPaKTUYeCKOU paboThI (B mpoljecce 00CYKeHus1, TIPU OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI);
JIeMOHCTPUPYIOTCsI 3HaUMTe/IbHbIe HeZIOCTaTKU YMeHHsi paboTaTh ¢ 060pyoBaH1eM, IPUMEHSITh 3HAHUS
Ha TMPaKTHKe, BJa/|eHNs] HABbIKAMH MTPUKJIA/IHOM /1esITe/TbHOCTH, CITIOCOOHOCTH aHaIM3UPOBATh Pe3y/IbTaThl
TIpaKTUYeCcKoU paboThl ¥ GOPMYIUPOBATE BHIBO/bI, IPOC/IEKHUBATh IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3H.

3auer

3aueT sABJISIeTCS OLIEHOYHBLIM CpeCTBOM /[IjIdd BCEX 3TAIIOB OCBOEHUA KOMHETEHHHﬁ.

[IprmMmepHbIe BONPOCHI K 3aueTy, 3 Kypc / 9 ceccust

1.

10.

11.

12

15.

16.
17.
18.
19.
20.

Wcrouynnku 3arpsisHeHust atmocdepsl. Knaccudukarpst ra3o06pasHbIX BEIOPOCOB OT Pa3TMUHbBIX
VCTOYHUKOB. OCHOBHBIE 3arpsi3HUTENIN OKPY>Katolllel CpeJbl B MpoLiecce MPOM3BOACTBEHHOM
JesarepHOCTU U uX HopmuposaHue. IT1/1Kp.3. ITJKwm.p. IT[IKc.c.

A»spo30/bHbIe 3arpsI3HUTENH BO3yXa. XUMUUYeCKast TpaHC(opMaLys 3arpsi3HsIIOLLMX BelleCTB B
okpyatoler cpegie. [Isivku. Tymansl. Cmoru. Hopmarus nipefie/ibHO 1Oy CTUMOU
sKonoruueckoit Harpysku (I[115H). HopmatuBs f/is1 rpynibl 3arpsi3HAIOIIMX BelecTs - [1/1B.
[NToHsiTHe BpeMeHHO COT/IacOBaHHOTO BBIOpOCa.

Opranbl Ha/i30pa 3a 3arpI3HEHHOCTBIO TTPUPOZIHOM Cpe/ibl. MeTo/ibl MOHUTOPHHIA aTMOC(HEPHOro
BO3/yXa.

MexaHHYeCcKre MeTO/Ibl OUMCTKU Ia30BbIX BLIOPOCOB OT MbLIU. [1bisleocauTeibHbIe KaMephbl -
Ha3HaueHWe, TUTIbI, yCTPOMCTBO, MPUHLUI PabOTHI U 3(hHeKTUBHOCTS.

VHep1iOHHbIe TBUIeYIOBUTE/H - Ha3HaueHue, TUIIbI, YCTPOWCTBO, PUHIIUIT PabOThI U

3¢ b eKTUBHOCTh

LIMKOHBI — Ha3HaYeHWe, YCTPOUCTBO, IPUHLUI PaboThl, 3P PeKTHBHOCTb. MyNBTULIMK/IOHBI.
YnaBnvBaHWe TIBUIY TIEHHBIM TTbIIeyoBUTeneM. Ha3HaueHwe, yCTPOWCTBO ¥ IPUHLIUAT PabOTHI.
JJoCcTOMHCTBA U HeJOCTaTKU.

Mokpsie razorpombiBatesii (CKpyobOeprr) — Ha3HaueHue, KIacCU(UKaLys, yCTPOKWCTBO, IPHUHLIATI
paboThl, 3PPeKTUBHOCTD.

I"a3onpomelBaTeny yAapHO-MHEPLIMOHHOTO JeMCTBUS - Ha3HaueHre, TUIIbI, YCTPOMCTBO Y IIPUHLIUIT
paboTel. JloCTOMHCTBA U HEIOCTATKU.

OumncTKa ra3oB (uasTpoBaHreM. BonokHucTbie GUabTpbl. TkaHeBble GUILTPBL. Bo3ayliiHbie
(UnBTPEL. 3epHUCTBIE (QUIBTPBI.

OrnekTpuuecKasi OUMCTKa ra3oB. Ha3HaueHue, THUITbI, yCTPOWCTBO, IPUHIUI pabOThI 1

3¢ (eKTUBHOCTb 3/1€KTPO(UIBTPOB.

. ABcopOLIMOHHBIE METO/[bI OYMCTKH BEIOPOCOB OT ra30- ¥ MapooOpa3HbIX 3arpsi3HUTE/IEH.
13.
14.

A 1copOIMOHHBIE METO/IbI OUMCTKH BBIOPOCOB OT T'a30- M Mapo00pa3HbIX 3arpsi3HUTEIeH.
Karanmutuueckue MeTozbl OUMCTKUA OTXOZSALIMX IIPOMBILLIIEHHBIX ra30B. Karamutuyeckoe
OKHCJIeHHe.

Karanmutuueckue MeTozbl OUMCTKUA OTXOZSALIMX IIPOMBILLIIEHHBIX ra30B. Karamutuyeckoe
BOCCTaHOBJ/IEHVEe OKHCJ/IOB a30Ta.

KoHzieHcaI[MoHHasi OUMCTKa BEIOPOCOB. brioxumuueckast OUnCTKa ra3oB.
KaranuTruueckast OUMCTKa OT paCTBOpUTe el OpraHu4ecKUX 1 JIeTyuuX BelljeCTB.
TepMuuecKkre MeTO/IbI OUHMCTKU U 00e3Bpe’KUBaHMSI Ta30B

Turbl aBTOMOOM/ILHBIX JBUTATENIel, XapaKTePUCTHKA WX BLIOPOCOB U METO/bl OUMCTKH.
CocraB pIMOBBIX Ta30B TOC U MeTobl UX OUMCTKMU.

[IprmepHbIe Bonpockl K 3auety, 4 Kypc / 12 ceccus

1.

Bopa u ee 3HaueHue B ripupoje. Kareropuu Boz0o/ib30BaHusA. VICTOUHUKY 3arpsi3HeHUs
ruzipocgepbl. MeTozbl OLIEHKU Y KOHTPOJIb 3arpsi3HeHHsI IOBEPXHOCTHBIX BOJ.

OcHoBHbIe ioTpebuTenu Bogpl. [TnTheBast BoZja: KpUTEPUH KaueCTBa M METO/bI TOJTOTOBKH.
Kareropuu myHKTOB Habmro/jeHUsI Ha BOAHOM oObekTe. [Topsimok oTrbopa mpob.
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3. Tlokasarenu KauecTBa: OpraHo/ieNTUYeCKUe, Haluyle PACTBOPEHHBIX U HEPACTBOPEHHBIX
nipyMece, xummuueckasi okucasieMocts — XI1K, 6roxumudeckas: okucisieMocTs — BITK5. Uto
ectb oTHoLIeHue bITKmnosnH. / XIIK.

4. Cucrembl BogoobecrieueHrst U BOAOOTBe/IeHUsI MPOMIpeArpusTyil. [IpsimoTouHasi cuctema
nioziauu Bogpl. O60OpOTHAs cHUCTeMa TeEXHUYeCKOTO BOJ0CHAOKeHHSI TIPOMITPe/ATIPUSTHS.

5. CucTeMbl KaHaM3aLMi IPOMITpeANpUsTUiA (0011jecriaBHbIe, pas/ie/ibHble, MoJypa3fie/bHble).
Yc10Bus BBINTyCKa NPOM3BO/ICTBEHHBIX CTOYHBIX BOJ, B TOPOJCKYIO KaHanu3auu. Hopmuposanue
cbpoca CTOUHBIX BOJ B eCcTecTBeHHbIe BogoeMsl. [1/]C.

6. Kareropuu ctouHbix Boj. ITokasaresn KauecTBa CTOUHBIX BOZ, — OpraHosientuueckue, pH cpeapi,
B3BellIeHHbIe BelleCTBa, CyXOW U IJIOTHBIM 0Ca/l0K, OCeJjarolijie BellleCTBa, 30JIbHOCTh TBEPAbIX
npuMeceii. Cynb(arel ¥ XJ0pyU/bl IPY aHaIM3e CTOYHBIX BOJ,. XapakTeprcThka CITAB.

7. OnpepeneHre HeoOX0UMOI CTeTIeHW OYMCTKU TIPOU3BO/ICTBEHHBIX CTOYHBIX BOJ. PacueT
HeoOXOIMMOM CTeTleH! OUMCTKY CTOYHBIX BOJ| 110 KOHL|EHTPAL[MH B3BeIIeHHbIX BelecTB. Pacuer
HeoOX0[MMOM CTereHu OUMCTKU CTOUHBIX Bog 1o BITKnonH. Pacueét Heob6xoauMoit creneHu
OYMCTKHY CTOUYHBIX BOJ| 10 PaCTBOPEHHOMY B BOZle BOZI0EMAa KUCIOPOZY.

8. Knaccudukauys MeTo[0B OUMCTKY NTPOM3BOZACTBEHHBIX CTOYHBIX BOZ. MexaHnuecKue MeTo/ibl
OYMCTKY CTOYHBIX BOJ|: PeLIeTKH, [1eCKOJIOBKH, yCpeJHUTeN (Ha3HaueHre, YCTPOMCTBO, PUHLUI
paboThl, 3pPeKTUBHOCTD).

9. MexaHUuecKre MeTo/ibl OUUCTKU CTOYHBIX BOJ|: OTCTOMHUKH, OCBET/INTE/H, He()Te0BYIIKH,
(Ha3HaueHue, yCTPONCTBO, MPUHLIUIT paboThI, 3((HeKTUBHOCTE).

10. MexaHuueckre MeTO/jbl OUMCTKH CTOUHBIX BOJ: THJPOLMKIIOHSI, LIeHTpU(yYrH (Ha3HayeHue,
YCTPOWCTBO, MPUHLUIT PaboTh, 3h(HeKTUBHOCTB).

11. MexaHuueckue MeTO/jbl OUMCTKHA CTOUHBIX BOJ: (PUIBTPOBA/IbHbIE YCTAaHOBKU (Ha3HauYeHue,
yCTPOWCTBO, MPUHLUIT PaboThI, 3h(HeKTUBHOCTB).

12. ®u3MKO-XMMHUYeCKHe MeTO/Ibl OUMCTKU CTOYHBIX BOJ: KOAry/sLus, (GpaoKyasys, GioTarus
(Ha3HaueHHe, yCTPONCTBO, MPUHLIUIT paboThI, 3((eKTUBHOCTh YCTaHOBOK).

13. ®u3nKo-xMHUeCKre MeTO/[bl OUMCTKUA CTOYHBIX BOJ: af[COpOIMs, SKCTpaKLys (Ha3HaueHue,
yCTPOWCTBO, PUHLIUI PabOThI, 3)(HEeKTUBHOCTb YCTaHOBOK).

14. YcTaHOBKY [1/151 5/IEKTPOXUMHUYECKOM OUMCTKU CTOYHBIX BOJ,. D/IEKTPOIU3EPHI.
OnekTpodIoTallMOHHbIE YCTAHOBKH.

15. XumMuueckre MeTO/Ibl OUMCTKU CTOUHBIX BOoA. HelTpanu3anus (B3avMHasi, peareHTHas,
(unbTpOBaHKe yepe3 HEUTPaIM3YIOLMI MaTepyast). YCTaHOBKH /1Sl HeUTpaau3aLii.

16. OKucUTeNbHBIA METO/, OUMCTKU CTOUHBIX BOJ. OKHC/IeHVe peareHTaMu, Coflep KalljuMu
aKkTUBHBINA X0p. OKMc/eHre TiepokcuaoM Bogopoza (H202). OkucieHre KUC/IOPOAOM BO3yXa.
O3oHupoBaHue. PasnaijioHHOe OKUC/IeHKe.

17. VioHHbI#i 0OMeH B paCcTBOPaX CTOYHBIX BOJ|. DJIEKTPOXUMUUECKasi OUMCTKAa CTOYHBIX BOJ,.

18. Memb6paHHbIe TIpoLieCChl OUMCTKY CTOYHBIX BOZ. [le3op0parys 1 fera3arysi paCTBOPEHHBIX
TIpUMecCei.

19. Xumunueckrie MeTO/Ibl OYMCTKUA CTOUHBIX BOZ;: HEUTpain3alus, OKUCIeHHe.

20. buonoruueckasi OUMCTKa CTOYHBIX BOJ|: OMOPUILTPBI, a3POTEHKU, OKCUTEHKH.

MeToarYeCKre MaTepuasbl, OTpeZestolye TIPoLielypy OLieHUBaHUsI 3aueTa

[Tpu olleHKe OTBeTa Ha 3aueTe MAKCHMa/JbHOE BHUMaHHWe [JO/DKHO Y/E/NSAThCS TOMY, HAaCKOIbKO TTOJTHO
PacKpbITO COZIEp)KaHWe MaTepHasa, YeTKO M TPABWIbHO [aHbl OIMpe/esieHHrsi, PACKPBITO COJep)KaHue
TIOHSITHM, HACKOJBKO OTBET CaMOCTOSITE/IbHBIM, WCIIO/b30BaHbI JIM paHee TpUOOpeTeHHbIe 3HAHUS,
PaCKpBITHI /11 TPUYMHHO-C/IEICTBEHHbIE CBSI3M, HACKOJIILKO BBICOKHM YPOBEHb YMEHHsSI OTIepUPOBaHUs
HayUHBbIMH KaTeTOPUSIMH, aHa/ll3a UHPOPMAaI|H.

[Ipy OIleHWBAHUM 3aueTa YUWTHIBAIOTCS Pe3y/IbTaThl BCEH MPAKTUUECKOM AeATeNbHOCTH CTYIE€HTOB B
paMKax AUCIUIUIMHBI B TEUEHWe CeMeCTpa. 3aueT BhICTAB/ISETCS MPHU YCIOBHUU MPABU/ILHOTO BBIMTOTHEHHUS
B TIOJTHOM 00beMe BCeX 3aflaHuH.

Kpurepum onjeHku:
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«3aUTEeHO» BBICTAB/ISIETCS CTYAEHTY, €eC/JH CTYAEeHT Jaj TIo/Hble, pa3BepPHyTble OTBETbl Ha BCe
TEOPETUUYECKHE  BOIPOCHI,  TPOJAEMOHCTPUPOBAA  3HaHWE  (YHKI[MOHAJBbHBIX  BO3MOXXHOCTEH,
TEPMHMHOJIOTMH, OCHOBHBIX 3/IEMEHTOB, YMEHHE MPUMEHSITh TeOPETUUeCKHe 3HAHHUS TIPH BBITOHEHUU
MpaKTUUYeCKHUX 3a/laHui. Bce 3a/1aHus ¥ mpakTHUecKure paboThl 3a CEMECTP BBITIOJTHEHBI MTOJTHOCThIO Oe3
HEeTOUHOCTeH U OLINOO0K;

«He 3aUTeHO0» BBbICTABJSAETCS CTY[EHTY, eC/Id OTBET Ha TEOPETHUeCKHEe BOMPOChI CBH/IETELCTBYET O
HETIOHUMAaHWU U KpaliHe HeTOJTHOM 3HaHWM OCHOBHBIX TOHATUH ¥ MeTofoB. OOHapy>KuBaeTcs
OTCYTCTBHE HAaBBLIKOB TNMPHUMEHEHHs TeOPeTUUYECKUX 3HAHWM TPHU BBITIOJTHEHUU MPAKTHUUECKUX 3a/IaHHM.
CTyfeHT [OmnyCTWI TpyOble OMIMOKK TP BBIMOJHEHWM TPAKTUUYECKUX PabOT B CeMecTpe WM He
BBITIOJTHU/T 3aJaHUsI.

9K3aMeHaI[HOHHbIe OH/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /Jisi BCEX 3TaroB 0CBOeHHUs KommeTeHLy. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsl KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AUCLUTUIMHA, opMa oOyueHus], HarpaB/ieHre U MPodUb MOJTOTOBKH, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keic-3a/jaHue).

[IpuMmepHbIe BOIIPOCHI K 3K3aMeHy, 5 Kypc / 14 ceccus

1. Otxogp! ipor3BoACTBa U TioTpebnenus (Kiaccudukaius). @3 «O06 oTxofax MPOU3BOACTBA U
notpebsieHusi». OracHbie 0TXoAbI. Kytacchl 0racHOCTH OTXO/0B.

2. VIcTouHUMKY 3arps3HeHUst TMUTOoC(epbl. TOKCMYHOCTD M K/1aCcChl ONACHOCTHU 3arpSI3HSIOLMX
BelecTB. Knaccudukaiys 0TX0#0B U UX COCTaB.

3. Hopwmarusel 06pa3oBaHUst OTXO/[0B U JIUMHUTHI Ha WX pa3MellieHre. HopMupoBaHue BpeHbIX
Bel[eCTB B MOYBe.

4. TlepepaboTka TBEpPABIX OTXO/[0B MeXxaHHuUeCKUMHU MeTogamu. Criocobbl u 0bopyznoBaHue /st
paspylLeHus], U3MeJIbUeHUs U Jle3UHTerpald MaTepuasoB.

5. TlepepaboTka TBeépAbIX 0TX0A0B. OKyCKOBaHHe — rpaHy/IMpOBaHUe, TabseTUpoBaHue,
OpuKeTHpOBaHWe, BLICOKOTEMITEPATYPHasl arioMeparist

6. Teepgpie koMMmyHasnbHble 0TX0bl (TKO) — Mopdonoruueckuii coctaB. CBasKy Y MOTUTOHBI.

KoHcTpyKIIoHHBIE 0COOEHHOCTH. DKOIOTHYeCKre MpobIeMsl.

[TepepaboTka TBEp/bIX OTXOZ0B TEPMUUECKUMHU MeTOoAaMuU: Ta3u(uKaLus, Mipoin3, 00Kur.

CxeMa pabOTbl MyCOPOCKHTaTeTbHOTO 3aBO/la ¥ KOIOTHYeCKHe TTPO0/IeMbI ero SKCITTyaTal[|H.

9. Cxema paboTsl MycoporepepabaTbiBaroIIlero 3aBofia ¥ 9K0JIoruueckre mpobieMsl ero
9KCILTyaTalyH.

10. Trépapie npomeiiiuieHHbIe oTXoAbI (TTIO) u obpailieHre ¢ HUMU. KoMrisieKcHOe UCToTb30BaHKe
CBIPbS U OTXO/]OB.

11. ®u3MKo-xMMHUYeCKHe MeTo/Ibl 0OoraltieHus Tpy riepepaboTKe TBEP/BIX OTXO/0B:
rpaBUTALMOHHbIE, MATHUTHBIE, 37IeKTprUuecKre, GioTallMOHHbIe.

12. ®u3MKO-xMMHUYeCcKHe MeTo/ibl 00paboTKU 1 YTH/IKM3aL[MKU OTX0/I0B. XapaKTepUCTHKa IrpoLjecca
JKAJJKOCTHOM 5KCTPaKLMU. MeTozbl 5KCTPaKLUU. YCTPOKUCTBO 3KCTPAKTOPOB.

13. ®u3MKO-xMMHUYeCcKre MeTo/ibl 00paboTKU 1 YTH/IM3aL[MU OTX0/I0B. XapaKTepUCTHKa IrpoLjecca
BbIlI[eslaurBadust. CriocoObI BBIIIIe/IAUMBAHUS M YCTPOMCTBO ariiapaToB [jis BhIle/launBaHMSL.

14. ®u3rKo-xuMHUeCKre MeTo/[bl 00paboTKH M YTUIM3aIUK 0TX0Z0B. KprcTaniu3ais. YCTponiCTBO
KPHCTaJI/TM3aTOPOB.

15. TIpumeHeHne 6uoTexHO/MOTHI. BrioTepmuueckast iepepabortka THO.

16. TTlepepaboTKa TBEpABIX OTXO/OB C MOTyYeHreM Ouorasa.

17. O6paboTka 0CcaJKOB NIPOU3BOACTBEHHBIX CTOUYHBIX BOJZ: 006e3BOXKHBaHUe, YIIJIOTHEHKe,
aHa3poOHoe (MeTaHOBOe) cOpa)kKMBaHKe 0CA/IKOB, a3po0OHasi CTabUIM3ariyst 0Ca/IKOB.

18. MeToppb! 3aL{UThI Cpe/ibl 0OWUTaHUS OT 3arpsi3HeHUs! ClieljiaTbHbIMU BUIJaMH TBEP/bIX OTXO/IOB.
TexHosorus mepepaboOTKK ¥ 3aXOPOHEHUSI PA/IMOAKTUBHBIX OTXO/IOB.

19. 3arpsizauTenu nouB. [Tecturygbl. CriocoObI 3aIUTHI.

® N
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20.
21.

22.

23.

PexynbruBaLus 3emenb. TexHomornu 1 0060pyoBaHue.

OKOHOMMKA TIPUPOZIOII0/IL30BaHUS U ee OCHOBHbIe 3a/laui. DKOHOMUYECKUe MEeTO/bI
TIPUPOZOTIO/IB30BaHNUS U OXPaHbl OKPY>Karollleld CpeJibl

OTBeTCTBeHHOCTH 3a KOJI0rMuyecKue rnpaBoHapylueHus. FOpyanueckass OTBeTCTBEHHOCTb.
Bo3smenenue Bpesia, IpUUMHEHHOTO 3ZI0POBBIO UeioBeKa. Bo3Melienue Bpesia, IpUUMHEHHOTO
OKpy>Katollleli IPUPO/IHOM cpejie.

Vepapxuueckas opraHu3salys IpOM3BO/ICTBEHHBIX NPOLIeCCOB. TexXHO/Iornyeckye CUCTEMBI:
CTPYKTYypa U OIMCaHHe TeXHOJI0TUYeCKUX CUCTeM, ChbIpbeBasi M SHepreTuyeckas IoJCUCcTeMbl

TeXHOJIOrnyeCKmux CUCTeM.

24. Kputepuu olieHKH 3¢ (eKTUBHOCTHY TTPOM3B0o/IcTBAa. KoMIyieKCHOe HCII0/Ib30BaHue ChIPbeBbIX U

5HepreTuUueckux pecypcoB. Co3aHue 3aMKHYThIX TIPOU3BOZCTBEHHbIX L{UKJ/IOB.

O6pa3er] ’K3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU P®
OENEPAJIBHOE 'OCYOJAPCTBEHHOE BHO/DKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOT'MIN»
BUPCKUU ®UJTVAJTT YYHuT
Kadenpa TexHomornueckoro obpa3oBaHust

Hucrprimza: CucteMsl 3amuThl 6uocdepsr | Kypcosble sx3amensl 20 -20__ T
3aoyHasi popma oOyueHUs Hanpagnenue 20.03.01 TexHocgepHas
5 Kypc 14 ceccus 6e30macHOCTb

cpefbl

[Tpoduns: HXeHepHasi 3aljuTa OKpy»Katoliei

JK3aMeHaMOHHbIH OmsteT Ne 1

BelljecTB. Knaccudukaiiysi 0TX0/10B U UX COCTaB.
2. OU3MKO-XUMHUUECKHEe MeTO/jbl 00pabOTKU M yTUIU3AIMK 0TX0J0B. KpucTrau3arus.
YCTpOICTBO KPUCTaNIM3aTOPOB.

1. WctouHuku 3dlrpsA3HeHUs J'II/ITOCCl)epr. TOKCMUHOCTB M K/1aCChl OITACHOCTU 3dIrpA3HAOINUX

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi

METO,E[I/I‘-IGCKI/IE MaTepuaJibl, Orpeessdrolgre rpoueaypy OoLeHHBaHWs BBINIO/JIHEHHUA K3daMeHa

HpI/I OLleHKe OTBeTd Had IK3aMeéH€ MdKCHMa/IbHOe BHMMaHKe JO/DKHO yAe/1aTbCA TOMY, HaCKOJ/IBKO ITOJTHO

PacKpbITO COZepKaHue Marepuasa, UeTKO Y MPaBUIbHO JjaHbl OMpe/ie/ieHus], PAaCKPbITO COZlepyKaHue

HOHHTHﬁ, BEPHO JIX UCII0/Ib30BAHbBI HAyUHbI€ TEPMHWHbBI, HACKOJIBKO OTBET CaMOCTOHTE]'ILHI:IfI,

WCTI0/Ib30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHWS], PACKPBITHI JIU PACKPBITHI TPUYMHHO-C/IeJCTBEHHbIe

CB$131, HACKOJIBKO BBICOKWI YPOBEHb YMEHMsI OITlepPUPOBaHUs HAyYHbIMU KaTeropysiMy, aHasivsa
WMH(pOpMaLH, Ba/ileH!s] HaBbIKaM{ NIPaKTU4eCKOU ZlessTeIbHOCTH.

Kpurepuu onjeHKuU:

- OTJIMYHO BBICTAB/ISICTCS CTYLEHTY, eC/IU CTYLeHT Jajl [0/IHble, pa3BepHyThble OTBEeThI Ha BCe
TeopeTHUeCKHe BOTIPOCHI OrieTa, IPOAEMOHCTPUPOBA 3HaHHe (YHKIIMOHATBHBIX BO3MO)KHOCTEH,

TEPMHHOJIOTHHM, OCHOBHBIX 3/IEMEHTOB, YME€HHE IIPDUMEHATb TeOPeTUUeCKHe 3HaHHWs ITPKY BBITIO/JIHEHUH

TIPaKTUYeCKKX 3aiaHuil. CTyneHT 6e3 3aTpyIHeHUI OTBETHII Ha BCE IOTIO/THUTE/IbHBIE BOTIPOCHI.
[TpakTHueckasi YaCTh pabOThI BHITIOJTHEHA TTOJIHOCTHIO 03 HETOUHOCTEM U OIIMOOK;

- X0pPO1IIO BLEICTaB/IAETCA CTYAEHTY, €C/IU CTYAEHT PAaCKPbI/I B OCHOBHOM TeOpeTHhuUeCKre BOIMPOChl, OAHAKO
AOITylleHbl HETOYHOCTH B OIpeae/jieHMM OCHOBHBIX TTOHSTHM. HpI/I OTBeTE Ha AOIOJ/IHUTEe/IbHbI€ BOIIPOCHL

JOTyIIieHbl HeOOo/bIIe HeTOUHOCTH. [1py BHITIO/THEHNH TTPAKTHUECKOM YacTH PaboThI [OMTyIIeHbI
HecCyll{eCTBeHHbIe OILNOKY;
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- YAOB/IETBOPUTE/IbHO BbICTAB/ISIETCSl CTYJEHTY, eC/IM [IPY OTBeTe Ha TeopeTUUYecKre BOMPOCh! CTYZeHTOM
JIOTTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIMOOK B TOJIKOBAHWM OCHOBHBIX TIOHSITHH. JIOTHKa U MOTHOTa
OTBeTa CTPAJAl0T 3aMeTHBIMH U3bssHAMU. 3aMeTHBI MPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTrueckye BOIPOCHI B 1jeJIOM U3/I0’KeHbI J0CTaTOYHO, HO C NIPOIyCKamMy MaTepuasa. Vimerorcs
NPUHLIMIIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOEHHsI OTBeTa Ha Bonpoc. CTyZeHT He perus 3a/iauy Wi Ipu
pellieHUH AOMyIeHbl rpyObie OMOKMY;

- HeyA0BJ/IETBOPUTE/IBbHO BLICTAB/ISIeTCS CTYAEHTY, eC/Ii OTBET Ha TeOpeTUUeCKre BOIPOCHI
CBUZIETe/IbCTBYET O HEMIOHMMaHUM U KpaliHe HellO/THOM 3HaHMM OCHOBHBIX MOHSITUN M METO/0B.
OO6Hapy>KrBaeTCsi OTCyTCTBHE HaBBIKOB IMPUMEHEHUs TeOPeTHUeCKUX 3HAHWH TTPY BBITIOTHEHUN
MpaKTUUeCKUX 3ajaHuil. CTy[leHT He CMOT OTBEeTUTh HU Ha OZJVH [|OTIO/IHUTEe/bHbIN BOMPOC.

1. YueOHO-MeTOHUeCcKOe U HH(OPMALMOHHOE 00ecrieueHne JUCIUTTHHBI
5.1. IlepeueHb OCHOBHOM U AONIO/THUTE/ILHON y4eOHO TUTepaTypbl, HEOOXOAMMOH /I/Isl 0CBOEHHSA
AVCI{UILTMHBI
OcHoBHasi TUTepaTypa
1. KpwuBomeus, [I. A. CucTeMbl 3aIUThI Cpeibl 00uTaHus : yuebd. mocob. Asisi cTyz. By30B, 00yd. TI0
Harp. "TexHocdepHas 6e3omacHocTs"(kBanmud.-6akanasp.) : B 2-x T. T.1 / I. A. Kpupoiiieus, B.
I1. Imutpenko, H. B. ®enoroBa .— Mocksa : Akagemus, 2014 .— 350 ¢

JlonoHUTe/IbHAA IUTepaTypa
1. TI'BospoBckuii, B. U. TIpomsbliieHHas skonorus. B 2-x u [OnekTponHbi pecypc]. 1. IlpupogHbie n
TexHOreHHble cucremsl / B.W. I'Bo3poBcknii .— Camapa : CamapcKui rocyziapCTBeHHbIN
apXUTEKTYPHO-CTpOUTeNbHbIN yHUBepcuTeT, 2008 .— 270 c. — ISBN 978-5-9585-0291-978-5-
9585-0291-2 .— <URL:http://biblioclub.ru/index.php?page=book&id=143903>.

5.2. IlepeuyeHb pecypcoB HH()OPMAI[MOHHO-TE/1eKOMMYHHUKAI[MOHHOU ceTH « IHTepHeT» U
MPOrpaMMHOr0 o0ecrnedyeHHs], HeOOX0AMMBIX /I/IsI 0CBOEHHS JUCIIUIL/THHBI

1. Hayunas snektponHast 6ubmioreka eLIBRARY.RU [DnexrponHsiii pecypc]. — Pexxum gocryma:
https://elibrary.ru/.

2. DnekTpoHHasi bubmMoTeuHast cucreMa «JlaHb» [OneKTpoHHBIN pecypc]. — Pexxum poctyma: https:/
e.lanbook.com/.

3. YuuBepcureTckas 6ubmoreka oHnaiiH biblioclub.ru [Dnekrponssiii pecypc]. — Pexxum goctyma:
http://biblioclub.ru/.

4. JOnektponHas bubmoreka Y YHuT [DnekrpoHHblii pecypc]. — Pexxum goctyma:
https://elib.bashedu.ru/.

5. Poccuiickas rocymapcTBeHHasi bnbmioTeka [ 3neKTpoHHBIN pecypc]. — Pexxum gocryma:
https://www.rsl.ru/.

6. HauuoHasnbHas 3/eKTpoHHast bubnroTeka [ 3neKTpoHHBIN pecypc]. — Pexkum gocrtyma: https:/xn--
90ax2c.xn--plai/viewers/.

7. HarmonanpHas niat¢opma OTKpeITOro obpasoBanusi npoed.ru [DeKTpoHHBINA pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. OmnekTtpoHHOe obpa3oBanue Pecrry6smikn bamkoproctaH [ 3neKTpoHHBIN pecypc]. — Pexxum
pJocrymna: https://edu.bashkortostan.ru/.

9. WHdopmalMoHHO-TIpaBoBOM nopTas I'apaHT.py [D1eKTpoHHbIi pecypc]. — Pexxum foctyna: http://
www.garant.ru/.
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IIporpaMMHoe obecrieueHue

1. Windows - Torosop Ne0301100003620000022 ot 29.06.2020, Torosop Ne 2159- I10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

2. Office Professional Plus - Torosop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159-
[10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

3. Bpaysep Google Chrome - becrniiatHas nuLieH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

6. MaTepI/laJ'leO-TEXHI/I‘-lECKaﬂ 6838, HEOGXOJI[I/IMHH A OCyIIeCTB/IEHUSA 06pa30BaTeJ'le0I‘0

npouecca 1o JUCIUNIUHe

HanmeHoBanue
CrelaIM3upPOBaHHBIX
ayIUTOPU, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HaumeHoBaHue 060pymoBaHus,
MIPOrpaMMHOTO 0becTieueHust

Aynutopust 101(UTD)

JlekumonHas, CemuHapckas, s
KOHTPOJIA U arrectanuu, s
xpaHeHUst 000pyI0BaHUs

YuebOHas mebesib, JOCKa
KJ/IaCCHasl, IITaHTeHI[UPKY/Ib,
aHa/IM3aTop €02, BIA’KHOCTH,
TeMIiepaTyphl BO3yxa C usb
BBLIXOZIOM, MYy(esbHasi Tieub, BeChl
¢s-200, Becol 1labopaTopHele ads,
MHKPOCKOI mieam pb-22,
MHKPOCKOIT MOC, MUKPOCKOTT
MeTaM B 21,1 ¢ KOMILJIEKCOM
BU3ya/TU3aIviu U300pakeHus],
MOHHUTOD KauecCTBa BOJIbI,
HYTPOMETp, MPUHTEP Samsung
ml-1210, npoekTop viewsonic
pjd6543 w, kommbIOTEp B COOpe,
crniekTpooTomMeTp
9KOJIOTMUeCKOT0 KOHTPOJIS,
3/IeKTPOHHBIM u3MepuTenb ph,
BJIQ)KHOCTH, TeMITepaTyphl U
ocBelljeHHOCTH TTouBbI ph300,
BeChl afTeyHble, KOHAYKTOMETP
hmdigittai com80-bu, mrokcmeTp
LudpoBoi smart sensor px813,
Habop apeoMeTpOB, TEPMOMETP C
(byHKLMel u3MepeHus
B/IA)KHOCTH BO3/yXa,
MeTeOoCTaHLIsl, TOPTaTUBHBIN
[IIyMOMep, U3MepUTe/Tb YPOBHS
3ByKa smart serser, J03UMeTp
n6r-06T.
[TporpammHoe obecrieueHve

1. Office Professional Plus

2. Windows

3. Bbpay3ep Google Chrome

Ayputopus 102(UTD)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTalliH, 111 KOHTPO/IS U

Hocka KnaccHast, yueOHast
mebesb, IpoeKkTop optoma x316,
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aTTecTalyu

9KpaH HacTeHHbIM dinon manual
160x160.

Aynutopus 104(UT®D)

JlekumonHas, CemuHapckas, s
KOHCY/IbTalMH, [I/11 KOHTPO/S U
arrecralyu

OkpaH Ha 1raryse 200x200 mw
144047, nocka KiaccHas,
yuebOHast mebesb.

Ayputopus 111(UTD)

[t XpaHeHus1 000py0BaHUsS

KoprycHast Me6esib, IpUHTEp
My kyocera a4, ipuHTep Hp
M1132 mfp, HoyTOyK hp cq60-
205er ql62, npunrtep mdy kyocera
a3.
[TporpammMHOe obecrieueHue

1. Windows

2. Office Professional Plus

3. Bbpay3ep Google Chrome

Aynurtopus 202(UTD)

[ln1st caMoCTOSITeNTbHOM PabOTHI

Ilocka KlaccHasl, TeJieBU30p,
yueOHasi MebesTb, KOMITbIOTEP ,
CKaHep, MPUHTEP, TIPOEKTOP.
[TporpaMmMHOe obecrieueHHe

1. Office Professional Plus

2. Windows

3. Bpayzep Google Chrome
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