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1. Iean, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTATHI 00y4eHUs 110 JUCHUILTHHE

[lenbto OCBOEHMSI JUCLMIUIMHBL ABJsSETCS (OPMUPOBAHUE Yy O0yYarOUIMXCs
CUCTEMHBIX MPEJICTAaBICHUM 00 OCHOBax CO3JaHMWs HAa TNPOMBIIUIEHHBIX
OPEIIPUITUIX PECYPCOCOEPEralonx U 3KOJOTHYECKH 0€30MacHbIX TEXHOJIOTUH,
peaJiv3allid  MHKEHEPHO-3KOJOTUYECKUX  PEMIEHWH M0  paldOHAJIbHOMY
IPUPOJIONOIb30BAHUIO U 3AIIUTE OKPYIKAIOIIEH CPEIbl.

3ajgavuaMu TUCHUILIINHGI SIBIISIOTCS

- J1IaTh CBeJieHHMs 00 oOmmx mpoOJsieMax 3alluThl OKPYIKAIOIIEH Cpelibl OT
HETaTUBHLIX BO3JEHCTBUN X03AMCTBEHHON JEITCILHOCTH,

- O03HAKOMUTHL C KJacCH(UKAIIMEN M KOHCTPYKTMBHBIMHU OCOOCHHOCTSIMU
amnmapaTypHoro oQopMIIEHHS, IPHUMEHSIONIETOCS B IPOMBIIUIEHHOCTH  JUIS
OYHMCTKHU, 00€3BpEKUBAHNSI IPOMBIIICHHBIX I'a30BbIX BLIOPOCOB M CTOYHBIX BOJ;

- IPUBUTH IPAKTUUECKUE HABBIKH 110 NOJ00PY M pacyeTy 000pya0BaHMS JIIsT
3alIUThl OKPYKAIOLISH cpeabl OT 3arpsi3HCHUSL.

KoMnereHmu 1 HHIMKATOPBbl, (PopMUpyeMble y 00yHarouXcsl:

Kox 1 HauMeHOBaHNE KOMIIETEHITUN Ko v HauMeHOBaHKME HHAMKATOpa
OIIK-1 - Coocoben  yuuthiBath | OIIK-1.4 — Pemaer crangapTHele 3ajauu
COBPEMEHHBIC TCHJCHIIMU  Pa3BUTHA | MPOPECCHOHATBHON IEeITENLHOCTH c
TEXHUKA W TEXHOJOTUH B O0O0JACTH | IPUMEHEHHEM 3HAHHMI €CTECTBEHHBIX HAYK
TexHochepHou 0€30I1aCHOCTH,

W3MEPUTEIBHONH M BBIYMCIUTEIHHOM .

P OIIK-1.7 - OcymecTBiaseT 00OCHOBaHHBIH
TEXHUKH, UH(POPMAITTOHHBIX

BBIOOp MaTEpHUaliOB, CPEICTB M METOJOB HX
HCCIEAOBaHUSl Ha OCHOBE aHallu3a YCJIOBHI
JKCIUTyaTaluH, 9KOJIOTUYECKHUX "
SKOHOMHYECKUX (PaKTOPOB

TEXHOJIOTUH TpH pEIIEHUH TUIIOBBIX
3a7a4y B oOjactu mnpodeccroHalbHON
NeSITeIbHOCTH, CBS3aHHOM C 3aIUTON
OKPY>KaIOIIe cpelbl U 0OecrieueHrueM
0€30M1aCHOCTH YeJIOBEKa,

2. Mecto nucuuninHbl B cTpykrype OII

[IpeamecTBytomue  AUCHUIUIMHBI  (MOaynu), mpaktuku, HUP, nap.
HauepTrarenbHas reoMeTpus U uHkeHepHas rpaduka OIIK-1.4.

[Tocnenyromme  mucuumiauHel  (Moaynu),  npaktuku, HWP, np.
MarepHaJIoBEICHHE M TEXHOJIOTHS KOHCTPYKIMOHHBIX MatepuaioB  OIIK-1.7.
[Ipou3BOACTBEHHAsT MpaKTHKa (Hay4HO-HCcleqoBaTenbcekas paodora) OIIK-1.7.
[loaroroBka K MOPOLEAYPE 3alIUTHI M 3allUTa BBINYCKHOW KBAJIHU(HUKAIIMOHHON
pa6otel  OIIK-1.7.

3. CTpyKTypa M cofep:KaHue U CHUILTHHbI
3.1. CTpykTypa IMCUMILINHBI

Jiist ouHOM hopMbI 00yUeHUS

Bun yuebHoi#t paboThl Bcero | Bcero Cemectp

3E qacoB 5 3]

OBIIAA TPY JOEMKOCTD JUCLAIIJIMHBI 8 288 180 108




KOHTAKTHAA PABOTA* - 137 74 63
AYJIUTOPHAS PABOTA 2,7 98 62 36
Jlexknuun 1,3 48 30 18
[IpakTrdeckue (CeMUHAPCKHUE) 3aHATHUS 14 50 32 18
JlaGopatopHbie pabOThI - - - -
CAMOCTOSATEJIBHAS PABOTA OBYYUYAIOIEI'OCA 5,28 190 118 72
[IpopaboTka yueOHOTO MaTepHaia 3,28 118 118 0
KypcoBoii nmpoexT - - 0 0
Kypcosas padota 1 36 0 36
[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUN 1 36 0 36
[TpomexxyToUHas aTTECTAIINS: 3 e
- KP
Jlist 3a04HOM (hOpMBI 00yUEHUS
Bun yuebnoit pabotsl Bcero | Bcero Cemectp
3E 4acoB 5
OBLLAS TPYJIOEMKOCTH JUCUUTUTAHBI 8 288 288
KOHTAKTHASI PABOTA 84 84
AYJINTOPHAS PABOTA 1 36 36
Jlexun 0,5 18 18
[TpakTrdeckne (CeMUHAPCKUE) 3aHATHUS 0,5 18 18
JlaGopatopHbie pabOThI - -
CAMOCTOATEJIBHAA PABOTA OBYUAIOIIEI'OCA 7 252 252
[IpopaboTtka yueOHOTO MaTepuasa 5,75 207 207
KypcoBoit mpoekt - -
KypcoBas pabdorta 1 36 36
[ToaroToBKa K MPOMEKYTOYHON aTTECTAIIUN 0,25 9 9
[IpomexyTouHas aTTecTanus:
KP

3.2. Conep:kanue IMCUMILVIMHBI, CTPYKTYPHPOBAHHOE MO pa3ieamM H

BUJ1aM 3aHATHH

Paznensl Pacnipenenenue ®opmbl 1 | UHAEKCH MHIUKATOPOB
IUCIUAIIINHBI a TPYAOEMKOCTH BU dbopMupyeMbIX
§ 10 BUJIaM y4€OHOM paboThl | koHTpONS KOMIIETEHIHH
o = te) o le)
f~ <
‘I EE-E A
aal > Vo) =y s
- -
Paznen 1 26 6 - - 20 TK1 OIIK-1.4.3, OIIK-1.7.3
Paznen 2 76 12 - 16 48 TK2 OIIK-1.4.Y, OIIK-1.7. Y




Paznen 3 78 12 - 16 50 TK3 OIIK-14.y, OIIK-1.7. Y
3auer 0 0 - 0 0 OM 1 OIIK-1.4.3, ONK-1.7. Y
Hroro 3a 5 cemectp 180 30 - 32 118

Paznen 4 12 6 - 6 - TK4 OIIK-1.4.Y, OIIK-1.7. Y
Pasnen 5 12 6 - 6 - TK5 OIK-1.4.Y, ONK-1.7. Y
Pasznen 6 12 6 - 6 - TK6 OIIK-1.4.V, OIIK-1.7. Y
KypcoBast pabora 36 36 OMKkp OIlK-1.4.B, OIIK-1.7. B
DK3aMeH 36 36 OM 2 OIIK-1.4.¥, OIIK-1.7.B
Htoro 3a 6 cemecTp 108 18 - 18 36

HUTOI'O 288 48 0 50 154

3.3. Conep:xkanue TUCHUNTIHHBI

Pazmen 1. Knaccudukaiuss OCHOBHBIX MPOIIECCOB 3aIIUTHI OKPY’KarOIIEH
Cpembl Ha OCHOBE (DM3MYECKUX, XHMHUYECKHMX H  (PU3HKO-XUMHUUYECKHUX
3aKOHOMEPHOCTEM.

Tema 1.1. 'magpomMexaHnvecKue MpoLEecChl

Annapamuvl nepemeweHus dcuokocmeu u 2azos. Annapaml pazoeneHus
HCUOKUX U 2A308bIX 2€MEPO2EHHbIX (HeOOHOPOOHbIX) cucmem. Annapamol
nepemeuusanusl.

Tema 1.2. TemnoBsie TpoOIECCHI

Tennoobmennvie annapamvl. Buinapuvie  annapamei.  XonoounvHole
YCMAHOBKU.

Tema 1.3. MaccooOMeHHBIE MTPOIIECCHI

Annapamer abcopbyuu, pexmughukayuu, SKCMpaKyuu, aocopoyuu, CyuwKu,
KpUCmaiiuzayuu u op.

Tema 1.4. Mexannueckue Mpoiecchl

Annapamer  uzmenvuenus. Annapamel  pazoenenus (Kiaccughuxayuu)
meepobix Mmamepuanos. Annapamei  003UpPOBAHUS  MEEPOLIX  MAMEPUATO8.
Annapamul cmeweHus meepovbix Mamepuaios

Tema 1.5. Xumuueckue (peakiiuOHHbIE) TPOLIECCHI

Annapamul npespawjenus 6ewecms u USMEHEeHUs. UX XUMUYEeCKUX CBOUCMS.
Annapamul Hetlmpanuzayuu, OKUCIeHUsl, 60CCMAHOBLEHUS.

Paznen 2. 3amura atMocdepbl OT MPOMBINUICHHBIX 3arpsA3HEHUNA (OYMCTKA
OTXOJSILIIUX Ta30B)

Tema 2.1. OCHOBHBIEC XapaKTEPUCTUKHU yIaJICHUS TTBUIA U3 Ta30BOTO MOTOKA.

Kpamkas xapakmepucmuxa memooos yoanienus nuliu U3 2a308020 NOMOKA.
Ocnognbie @uzuko-xumuyeckue ceoticmea nwvinetl. OCHO8HblE 3AKOHOMEPHOCTU
OBUINCEHUS U OCAIHCOEHUS AIPO30JIEL.

Tewma 2.2. Ounctka aTMOC(PEPHBIX BBLIOPOCOB MEXAHUYECKUM CTIOCOOOM.

Annapamol cyxou MeXamuweckou OYUCMKU 2a308 (NblieocaoumeibHvle
Kamepul, YUKIOHbY). Annapamul urbmpyroue2o oeticmeus (O4UCMKA 24308 8
Qurompax: nopucmole NnepecOpoOOKU, BOJOKHUCHbIE UILMPBLL,  MKAHE8ble
Gunompol, 3epHUCmbie PUILMPLL, MYMAHOYIOBUMEN,).

Tema 2.3. DnexkTpruueckasi O4MCTKA ra30B.

Knaccupukayus u roucmpyxkyus snexkmpoguiompos. IDKcniyamayus u
aghghexmusrnocms 21eKkmMpoPuILMpos.




Tewma 2.4. Anmapatbl MOKpPOW OYMCTKH T'a30B.

HHocmouncmea u Hedocmamku MOKpuIX nelieyiogumeneu. Koncmpykyus
MoKpbuix  nvlieynosumernei. Ckpybbepvl Benmypu, ¢opcynounsie cxkpybbepul.
Ivineynosumenu ¢ ocasxcoenuem noviiu Ha NIEHKY HCUOKOCTIU.

Tema 2.5. CopOuuoHHBIE METOABI OYMCTKA OT BPETHBIX Ta3000pa3HBIX
BBIOPOCOB U UCTIOIB30BAaHUE YIOBJICHHBIX KOMIIOHEHTOB (anmapaThl XUMAYECKON U
(U3UKO-XUMHUYECKON OYMCTKH ra3oB). KaTamuTudeckas OYMCTKAa W TEPMHYECKOE
00e3BpEeKUBAHUE TA30B.

Obpabomka 2azo08 memodamu abcopoyuu, aocopoyuu U KOHOEHCAYUu.
Ouucmra 2azo6 Ooowcucanuem. Ilpoyecc mepmuueckoeo okucnenus.. (OcHOBHble
Xapakmepucmuky — XUMUYECKUX  Memoo08  OYUCMKU  OMXOOAWUX  2a308,
MeXHON02UYeCKUe cxemvl U UCNONb3YeMoe 000py0osanue: O4YUCMKA 2a308 Om
OKCUO08 Yelepood, OKCUO08 a30md, OKCUOO8 cepbl, Cepo8ooopood, aMMUAKA,
2AN02EH08.

Pazpen 3. 3amura rugpocdepbl OT MPOMBIIUICHHBIX 3arpsi3HEHUN (OYMCTKA
CTOYHBIX BOJ)

Tema 3.1. OcHOBHEBIE CIOCOOBI OUUCTKH CTOYHBIX BOI.

Tpebosanus, npedvssisiemvie K Kawecmay 800bl. [Ipuémul, mexunonocuveckue
cXembl U YCMAHOBKU OYUCMKU CHMOYHBIX 800 OM Hehmenpooykmos, a3om u
docghopocodepocawux coeounenutl, [1AB, madsxicenvix memanios, paouoOHyKIUO08
U Opy2ux NOIIOMAHMO8 MEXAHUYeCKUMU, XUMUYECKUMU, OUOXUMULECKUMU U
mepmudeckumu memooamu. Knaccugukayus cmounvix 600. OcHosHble epynnvl
Memo008 OUUCMKU. OCBemJieHUe CMOYHLIX 600, QUIUKO-XUMUYECKUE Memoobl
OYUCKU CMOYHBIX 800, INEKMPOXUMULECKUE MeMOObl OYUCMKU CIMOUHBIX 800,
Xumuyeckue Memoobl OYUCMKU CMOYHBIX 600. Xapakxmepucmuka aspoOHbIX
Memo008 buoxumuieckou oyucmku. Tepmuueckoe obesspexrcusanue CmouHblx 800.

Paznen 4. OG30p MeTOM0B M OOOpYAOBaHUS, MPUMEHSEMBIX IS 3aIUTHI
OKpYXaloIlen cpe/ibl Ha POU3BOJICTBAX.

Paznen 5. TexHomornueckue cXeMbl 3alTUThI aTMOC(HEPHI.

Cocmasnenue mexHoio2u4eckux cxem NPOYecco8 OUYUCMKU 8blOPOCO8 Ha
paznuuHblx npeonpusmusix. lIlpumensemoe obopyoosarue. Bvibop u obocnosanue
MEXHONOSUYECKOU CXeMbl 3aujumsl OKpyyicaloujeli. cpeovl Oom 2a3000pa3HbIX
8610POCO8.

Paznen 6. O030p TEXHOIOTHUYECKUX CXEM OUHMCTKU CTOYHBIX BOJI.

Tema 6.1. TexHOJOrMYECKHE CXEMbl 3alIUTBI TUIPOCPEPHI, aINMapaThl
OYHCTKH.

Cocmasnenue mexHoi02U4eCKUx cxem npoyecco8 OYUCMKU CIMOUYHBIX 800 HA
paznuuHvlx npeonpusmusx. llpumensemoe obopyoosanue. Bvibop u obocnosanue
MEXHON0SUHECKOU CXeMbl OYUCIKU CIMOYHBIX 800.

3.4. TeMaTH4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI
1. PacyeT OTCTOMHUKOB.

2. PacueTbl MECKOJIOBOK.
3. Pacuer HedTenoByIek.



4. Pacyer MOPUCTHIX METAJUIMUECKUX (PHIIBTPOB AJIT OYUCTKUA BHIOPOCOB OT
TBLITH.

5. Pacuet ckpy066epa u popcyHkH.

6. Pacuer agcopbepa. PacueT mporieccoB u ammapaToB aacopOIuu ra3os.

7. PacdeT mpoIeccoB 1 anmapaToB SKCTPAKIIUH.

8. Pacder anexTpokoarynsropa.

9. Pacuer a’poTeHKa.

10. Pacuet ycpenuuTens.

11. Pacuer moTaTopa.

12. PacdeTt ruApOIMKIOHOB.

13. Pacuet GaTapeitHOro LIUKJIOHA.

14. Pacuer pemerok.

15. Pacuet OapabaHHBIX BaKyyM-(PUIBTPOB.

16. Pacuer npuieocaauTeIbHON KaMepHhI.

17. Pacuer ammapaToB 00paOOTKM OCAJKOB: YIUIOTHEHHE, CTaOWIM3aLUs,
KOHJIUIIMOHUPOBaHUE, O0€3BOXKMBaHUE, O0€33apakuBaHUE U 00€3BpEKUBAHUE
OCaJIKOB.

18. Pacuer anmaparoB TepMuueckoil o0paboTku ocaakoB. Cyllika OCaaKOB
KOHBEKTUBHBIM  MeTojgoM. CyIika 0CagkoB  dYepe3  TeIJIoNepeNarolryro
MOBEPXHOCTh. C)KUTAHUE U TIUPOJIU3 OCAIKOB.

3.5. TemaTuyeckuii IJ1aH J1a00OPATOPHBIX padoT
JlaHHbIN BUA pabOThI HE MPEAYCMOTPEH YUEOHBIM TJIAHOM.

3.6. KypcoBas padorta

1. Pa3zpaboTka TEXHOJIOTHUUECKUX CXEM CYXOH OYMCTKH OTXOJSIINX T'a30B OT
MBI,
. O4nCcTKa OTXOSIIMX Ta30B MOKPHIMU MbLICYJIOBUTEISIMH.
. OuncTKa OTXOAIIMX Ta30B METOJIOM 3JIEKTPODUILTPALIUH.
. OuncTKa OTXOAIIMX Ta30B METOJaMU (PUITBTpAIUU.
. OuncTKa OTXOSIIMX Ta30B OT TYMAHOB KUCJIOT, IIEJI0YEH, MACEII.
. OuncTKa TPOMBIILICHHBIX BEHIOPOCOB OT Ta30BBIX TPUMECEH.
. Katanutudeckas u TepMudeckast OUuCTKa ra3oB.
. OYHCTKA OTXOAAIINX ra30B KOTEJILHOM.
9. OuncTKa OTXOISIINX FA30B CBAPOUHBIX YUACTKOB MPEAPUSTUM.
10. O4mucTka OTXOASIIMX Ta30B MIaBUJIBHOTO MPOW3BO/JICTBA.
11. OuncTka OTXOAIIKX Ta30B METAJUTYPTHUECKOTO TPOU3BO/ICTBA.
12. buomeMOpaHHbIE METOABI OYUCTKH CTOUHBIX BOJI.
13. [ToaroToBKa MPOU3BOICTBEHHBIX CTOYHBIX BOJI JIJIsl COpOCa B TOPOJCKYIO
KaHaJIN3aIHIo.
14. Mexaandeckas (puznyeckasi) OYMCTKA CTOYHBIX BOJI.
15. OcBeTieHne NpUpOIHBIX U CTOYHBIX BOJI.
16.04ncTKa CTOYHBIX BOJI OT JKMpa U HEPTEIIPOTYKTOB.
17. XumMudeckasi OuuCcTKa MPOU3BOICTBEHHBIX CTOYHBIX BOJI.
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18. ®u3NKO-XUMHUYESCKAsT OUYHNCTKA IMPON3BOACTBCHHLIX CTOYHBIX BOI.
19. buoxumMuueckas O4uCTKa IMPOU3BOACTBCHHBIX CTOYHBIX BOJ.

20. OuyncTKa JOXKIEBBIX U TAJBIX BOJ C TEPPUTOPHUH MPEIIPUSATHUS.

21. Yrunusanusa v IUKBUJALUS OCAJKOB CTOYHBIX BOJI.

4. OueHuBaHHE Pe3y/IbTATOB 00y4eHUs!

OueHuBaHue pe3yJbTaTOB OOYYEHUS IO AUCIUIUIMHE OCYIIECTBIISIETCS B
pamMKax TEKYyIIero KOHTPOJS M TPOMEKYTOYHOW aTTeCTAIMH, MPOBOJUMBIX IIO
oamnpHO-perTunroBoit cucreme (bPC).

[IIkana oueHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIMHE:

YpoBeHb c(hOpMHUPOBAHHOCTH

HHJWKaTOpa KOMIICTCHUIWHN

Boicokuit | Cpenuuit Hmxe Huzknit
3amranu- CpEIHETO
Koz Kox POBaHHBIE o7 85 10 100| o1 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | WHIUKAaTOpa pe3yNIbTaThl
TEHIMH | KOMIIETEHIIUK | OOYYEHHUS 10 Illxana oneHnBaHUs
IHACIUILINHE yOBIIET- HeyI0B-
OTJINYHO xopouio BOPHTEJEHO JICTBOpU-
TCJIBHO
3a4YTCHO HEC 3a4TCHO
3HATE:
3HAeT 3HAeT 3HAeT HE
COBPEMEH | COBPEMEH | COBPEMEH | OPHCHTHP
HEBIE HEBIE HEBIE yercs B
TEHJCHIIM | TEHJACHIM | TEHJIEHIM | COBpEMEH
5 5 51 HBIX
pa3BUTUSA | PA3BUTHUS | Pa3BUTHs | TCHIICHIU
TEXHUKHA U | TEXHUKU U | TEXHUKHA U | IX
COBPEMECHHEIC TEXHOJIOTH | TEXHOJIOTH | TEXHOJIOTH | Pa3BUTHS
TEHACHIIMH u B|H B |1 B | TEXHUKU
pa3BUTHS obnactu obnactu obnactu "
TEXHUKHU U obecneyen | odecrieueH | obecmeyeH | TEXHOJIOT
OIK-1 | ONK-1.4 TEXHOJIOTUH B us us us 5051 B
obnactu TexHoche | TexHoche | TexHOoche | obmactu
obecrnieueHus pHOM pHOM pHOM obecrieue
TexHocepHoil | GezomacHo | O6e3omacHO | 6e30macHO | HUA
0€301acCHOCTH CTH Ha | cTH Ha | cTH Ha | TexHoche
Ha TOpeanpus | ONpeanpusi | NpeAnpus | pHOH
TIPETPUATHSIX THAX, 0€3 | THIX, THSAX, Oe3omacH
OIINOOK JIOTYCKaeT | IOMYyCKaeT | OCTH  Ha
HECKOJIBKO | HECKOJIBKO | MPEAIpHs
HEOOIBIIN | IPYOBIX THSAX,
X OIIUOOK | OIINOOK JIOIyCKae
T MHOTO
rpyObIX

OoLIMO0OK




YMETbh:

JEMOHCTP | IEMOHCTP | IEMOHCTp | HE
upyer upyer upyer JEMOHCTP
YMCHHE YMCHHE YMCHHE upyer
pa3pabatel | pa3pabarsl | pa3pabarbl | yMeHUs
BaThb BaThb BaThb paspabar
MEpPOTIPHsl | MEPOIIPHUS | MEPOIIPUST | BIBATh
THS, THS, THA, MEpOIpHs
CBSI3aHHBIE | CBS3aHHBIE | CBSI3aHHBIE | THS,
C c c CBSI3aHHBI
HCOBITAHU | UCIIBITAHHA | WCIBITAHU | € c
SIMUA SIMUA MU HCIIBITAHU
paspabaTEEaTs MPUPOIOO | MIPUPOAOO | MPUPOAOO | SIMH
XPaHHOTO | XPaHHOTO | XPaHHOIO | MPUPOI0O0
MCPOTIPUATHA, 000pyoB | 000pYIOB | OOOPYIOB | XpaHHOTO
CBSI3aHHEIE C
MBI TAH VI aHUA U | aHuA U | aHuA u | 000pyI0B
BHEJPCHUE | BHEJPECHH | BHEIPCHHE | aHUS 5
IIPUPOIOOXPAHH
oro M €ro B|E€M €ro B |M €ro B | BHCIPCHH
IKCIUTyaTa | 9KCIUTyaTa | IKCIUIyaTta | €M €ro B
000pyI0BaHUS U i :
BHEJPCHHEM Cr0 LHIO, ¢ | nuro; LHIO; IKCILTyaT
B DKCILTYaTALHIO OTJICTIbHBI | BBITIONHSIE | peIIaeT aLuIo,
MU T BCE | TUIIOBLIE HMEIOT
HECYIIeCT | 3aJlaHusl B | 33Jla4ll  C | MECTO
BEHHBIMH | ITOJIHOM HErpyObIM | TpyOBIe
HemodeTa | o0beMe, u OILIINOKHU
MH HO omuOKaMu
BBHITIONHSIE | HEKOTOPHI |
T BCE | € C | BBINIOJIHSE
3aJaHUs B | HEJMOYETa | T Bl BCE
IIOJTHOM MU 3aJaHuA,
o0beMe HO HE B
IIOJTHOM
00BeMe
BIIAJIETD:
CIIOCOOHOCTBIO | IEMOHCTP | IEMOHCTp | IGMOHCTp | HE
VUUTHIBATH upyer upyer upyer JEMOHCT
COBpPEMEHHBIE OpUTHHAIL | 6a30BBIC MUHUMAaNb | UPYyeT
TEHIEHIIUH HEIE CIOCOOHOC | HBI HA0Op | MUHUMAJT
pa3BUTHUA CIOCOOHOC | TH HaBBIKOB bHEIE
TEXHUKHU U ™ VUNATHIBAT | YYUTHIBAT | CIIOCOOHO
TEXHOJIOTHH B VUUTHIBAT | b b CTH
obmactn b COBPEMEH | COBPEMEH | YUHUTHIBAT
obecnieyeHus COBpEMEH | HbIE HBIE b
TEXHUKHU HBIE TEHJCHIIM | TCHJCHIIM | COBPEMEH
0€30IacCHOCTH TEHIAEHIH | U u HBIE
pu padoTe ¢ 51 pa3BUTHS | Pa3BHTHS | TCHICHIIH
ra300YUCTHBIMU | Pa3BUTHS | TEXHUKU U | TEXHUKH U | U
YCTPOMCTBAMH TEXHHWKHU M | TEXHOJIOTH | TEXHOJIOTH | Pa3BUTHS
TEXHOJIOTH | U B U B TEXHUKHU
HB o0OJacTu o0acTu it
obmactu obecreyeH | 00ecIIeueH | TEXHOJIOT
oOecrieueH | ust Hst AU B
us TEXHUKHU TEXHUKHU obiacTu
TEXHUKHU Oe3omacHo | 6e3omacHo | obecreue




0€e30MacHo | CTH MpHU CTH NIPU HUS
CTH TIpH pabore ¢ | paboTe C | TEXHUKHU
paboTe ¢ ra3o004ucT | ra3004ucT | 6e30macH
ra3004KCT | HBIMH HBIMH OCTH TIpH
HBIMU YCTPOWCTB | YCTPOMUCTB | paboTe C
YCTPOMCTB | aMu ¢ amy, ra3004uCT
amu 0e3 HEKOTOpBI | peliaer HBIMH
OmMUOOK ¥ | MU CTaHJIAPTH | YCTPOUCT
HEZI0YETOB | HEJoYeTa | ble 3a/1a4yll | BaMU U
MU c JiesaeT
HEKOTOpHI | rpyObIe
MU OIIMOKHU
HezoYeTa
MU
3HATH:
3HAeT 3HAeT 3HAeT HE
OCHOBHBIE | OCHOBHBIC | OCHOBHBIC | OPHEHTHUP
METO/IBI METO/IBI METO/IBI yercs B
OYHCTKH OYHCTKH OYHUCTKHU OCHOBHBIX
OTXOJSAIIY | OTXOMASIIN | OTXOMASIIU | METOJax
X Ta30B OT | X Ta30B OT | X Ta30B OT | OUYHUCTKH
TBEPABIX, | TBEPABIX, | TBEPABIX OTXO0.IA
OCHOBHEIE PABIX, PABIX, PABIX, JUSTIIL
KUAKUX U | KUIKAX M | )KUJKUX M | UX Ta30B
METO/IBI
razoo0Opa3 | razoobpas | razoobpas | ot
OUHCTKH
HBIX HBIX HBIX TBEPAbIX,
OTXOJISIIINX . . .
308 OT npuMecel, | MpuMeceid, | MpUMecel, | KUIKUX U
TBEDIBIX PEKOMEH]T | peKOMEH]JI | peKOMeH/1 | razoo0pa3
DABIX, OBaHHBIC B | OBaHHBIC B | OBAaHHBIC B | HBIX
KUJKUX U .
HOPMAaTUB | HOPMAaTUB | HOPMATUB | MPUMECEH
ra3o000pa3HbIX - - -

o HOM HOM HOM ,
fprmMecet, JOKYMEHT | TOKYMEHT | JIOKYMEHT E€KOMEH/T
PEKOMEHI0BaHH y y Y p
e B aruu, 0Oe3 | anuw, aIuu, OBaHHBIX

. 91115 () 3 JOTTYCKaeT | IOMyCKaeT | B
HOPMAaTUBHOM
OIK-1.7 HECKOJIBKO | HECKOJIBKO | HOpMAaTHUB
- JIOKyMEHTAIu! "
HEOOJIbIIN | TPYOBIX HOMH
X OMIMOOK | OImHO0K JOKYMEHT
arum,
JIOITyCKae
T MHOTO
rpyoBIX
OIuO0K
YMETh:
MOJTH30BATHCS JIEMOHCTpP | IEMOHCTp | IGMOHCTp | HE
pa3Iu4HON upyer upyer upyer JEMOHCTP
U3MEPUTEIIEHON | yMEHHE YMCHHE YMCHHE upyer
u MOJIb30BAT | MOJI30BAT | MOJI30BAT | YMEHHS
BBIYHCIIUTEILHO | bCS bCSA bCSA MOJTH30Ba
i TEXHUKOH, pPa3IMYHO | PA3MUYHO | Pa3NUYHO | THCS
IIPUMEHSATH 51 51 71 Ppa3IM4YHO
WH(MOPMALIMOHH | U3MEPUTE | U3MEPUTE | U3MEpHUTE | i
bI€ TEXHOJIOTUU | JIbHON U JILHOU U JIbHOU U U3MEpUTE
B BBIYUCIUT | BBIYUCIUT | BBIYMCIUT | JILHOU U
po)eCCHOHANIb | €ITHHOM eJIbHOU €JIbHOU BBIYUCITUT




HOM TEXHHKOM, | TEXHHKOM, | TEXHHKOM, | CIIbHOU
JIeITEIIbHOCTH OPUMEHST | IPUMEHST | MPUMEHST | TEXHUKOU
WH)XeHepa- b b b ,
9KO0JIOTa uHpopman | uHpopman | nHPoOpMaLl | TPUMEHST
HOHHEIE HOHHEIE HOHHEIE b
TEXHOJIOTH | TEXHOJIOTH | TEXHOJIOTH | HH(popMa
U B U B U B LIMOHHBIE
npodeccu | mpodeccu | mpodeccu | TEXHOJIOT
OHAJILHON | OHAJILHOHN | OHAJILHOM | MU B
JESITENIbHO | IEATENIBHO | IEATENBHO | mpodeccH
CcTH CcTH CTH OHAJIbHOM
WHXXCHEpA | MHXKEHepa | WHXKEHepa | JIeATeNbH
-3KOJIOra, | -dKOJora; | - 3KoJIora; | OCTH
c BBITIOJNIHSIE | peliaeT WHXCHEpa
OTIEIbHEI | T BCE THUIIOBBIE - DKOJIOra,
MH 3a7aHus B | 3aJa4H C HMEIOT
HECYIIECT | MOJIHOM HerpyObIM | MecCTO
BEHHBIMU | 00BbEME, u rpyobIe
HEJI0oYeTa | HO OIIMOKAaMM | OIIMOKH
MH HEKOTOPHI | ,
BBITIOJIHSE | € C BBITNIOJIHSIE
T Bce Hemo4deTra | T bl BCE
3a7aHus B | MU 3a7aHus,
IMOJTHOM HO HE B
o0BeMe ITOJTHOM
o0BeMe
BIIAJICTh:
HaBBIKAMH JIEMOHCTP | IEMOHCTP | IEMOHCTP | HE
MPOEKTUPOBAHU | UPYET upyer upyer JIEMOHCT
i OpUTHHAIL | Oa30BBIC MUHUMAJb | UPYyeT
ra3oIbIICOYUCT | HBIC HAaBBIKH HBbI HA0Op | MUHUMAJ
HOTO HAaBBIKU MPOSKTHP | HABBIKOB bHBIE
o0opy/noBaHus, | MPOEKTHP | OBaHUS MPOEKTUP | HABBIKU
YUUTHIBAS OBaHMS ra3oIblIeo | OBaHUS MIPOEKTHP
JeiCTBYIOIINE ra3oIblIeo | YUCTHOTO | Ta30IbUICO | OBAHUS
HOPMAaTUBHBIC YUCTHOTO | 00OPYAOB | YUCTHOTO | ra30mbLIe
MIPABOBBIE aKThl | OOOPYIOB | aHWS, 00OpyIOB | OYUCTHOT
JUTSL pETIICHHUS aHusl, VUNTHIBAS | aHUA, 0
3a1a4 VUUTHIBas | IEHCTBYIO | YUHTHIBas | 00OpYIIOB
obecrieueHus JICUCTBYIO | IIIHE JNEUCTBYIO | aHMS,
0€30I1aCHOCTH e HOpMAaTHUB | IIHE YUUTHIBAS
00BEKTOB HOPMAaTHUB | HBIC HOPMAaTUB | IEHCTBYIO
3aIUThI HEIC MIPABOBBIE | HBIE e
OKpYXKaromIeH MPABOBBIC | aKTHI I | PABOBBIC | HOPMATHB
CpeIbl OT aKTBI JUISI | PEIICHUS] | aKThI 711 | HbIE
WHTPEAVCHTHBIX | pEIICHUs | 3a/1a4 pelIeHns | MPaBOBBIC
u 3a1a4 obOecrieueH | 3aga4 AKThI JIJIs
SHEPTeTUYECKUX | 0OeCTeUeH | st oOecrieueH | pelnieHus
3arpsi3HEHU N ust 0e30IacHO | Us 3a7a4
0e30macHo | cTH Oe3omacHoO | obecmeue
cTH 00BEKTOB | CTH HUSA
00BEKTOB | 3aIIUTHI 00BEKTOB | Oe3omacH




3aIUTHI OKPY’)Kal0 | 3aIlHUThI OCTH
OKpYy)Kaw | meu OKpYXar | 0OBEKTOB
meu Cpennl OT | ImIei 3aIUTHI
Cpeibl OT | UHTPEAUE | CPEIbl OT | OKPYXKako
WHTPEIUE | HTHBIX U WHTpenue | meu
HTHBIX U SHEPreTHY | HTHBIX U Cpelibl OT
SHEPTeTUY | ECKHUX SHEPreTHY | UHTPEANe
eCKHUX 3arpsi3HEH | €CKUX HTHBIX U
3arpsi3HEH | Ui C 3arpsi3HEH | SHEPIeTH
uii 6e3 HEKOTOpHI | Ui; YECKUX
OINOOK U | MU periaer 3arpsi3HEH
HEJI0OUETOB | HEJIOUeTa | CTAaHJIAPTH | UM U
MU bl€ 3aJa4d | JelaeT
c rpyobie
HEKOTOPBI | OIIMOKH
MH
HeJo4veTa
MH
OI.[GHO‘IHBIG Marcpuajibl 1 IIPOBCACHHA  TCKYHICTO KOHTPOJIA )51

IIPOMEKYTOUYHOM arrectauuu npusencHsl B [Ipuioxennn k pabodeid mporpamme
JVCIUTUIAHBI.

[TonHbBIN KOMIUIEKT 33JJaHUl U MaTEPHAIIOB, HEOOXOAUMBIX ISl OLICHUBAHUS
pE3yNbTaTOB 00YUYEHUs MO0 AUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTyuka.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecrieyeHne JUCTMILIHHbI
5.1. YueOHO-MeTOAMYECKOE 0DecreueHne

5.1.1. OcHoBHas nuTEpaTypa

1. IIporecchl U amnmapathl 3alUThl OKPYKalolle cpefibl: yueOHoe mocooue
11t By30B / A.I'.Betomkus. - M. : Beicur. mik., 2008. - 639 c.

2. [Iporieccsl n anmapathl 3alUThl OKpYKaromeh cpeapl: yaeOHoe mocooue /
JI.B. IInotaukoBa. - Tekct : HenocpencrtBenHsuiil.Y.1. - Kazanp : KI'DY, 2010. -
106 c.

3. Tlpomecchl U anmapatbl XUMHUYECKOW TEXHOJIOTHH. SIBJICHMs TIepeHoca,
MaKpOKMHETHKA, TI0JI00Ke, MOJICIUPOBaHNE, TPOSKTHUPOBAHUE ;| yaeOHOE TTocoOue
U1t By30B: B 5 Tomax / JI. A. bapanos, B. H. binauues, A. B. Bssemun u 1ip.; os
pen A. M. Kyrenosa. - M. : Jloroc, 2002. - TeKCT : HemOCpeACTBEHHBIM.

5.1.2. JlonoHUTENbHAS TUTEpaTypa

OO6uuii Kypc MpoIIECCOB U alllapaToB XUMUYECKOW TEXHOJOTUH : YUEOHHK
1151 By30B: B 2 kaurax / B. I'. Aninmreitn, M. K. 3axapos, I'. A. Hocos [u ap.]; mox
pen. B. I'. Aiinmreitna. - M. : Jloroc: Beicmr.mk., 2003. - ISBN 5-06-004231-6. -

TekcT : HenmoCpeACTBEHHBIN.




5.2. MudopmanuonHoe odecnevyenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
1. LMS Moodle. Dnextponnsrii kypc «IIporeccsl M ammaparbl 3alluThI
okpyxartoieit cpeab». Cebuika https://Ims.kgeu.ru/course/view.php?1d=2347

5.2.2. Tlpodeccuonanpapie 0a3pl AaHHBIX /| MH()OpMaMOHHO-CIIPaBOYHBIC
CUCTEMBI

1. MuHHCTEPCTBO TPHUPOJIHBIX PECYpcoB U 3Koyioruu Poccuiickoit
denepanmn. [DnekTpoHHBIN pecype]. — Pexxum moctyma, http://www.mnr.gov.ru/

2. DHIMKIOINEINU, CIOBApH, CHPABOYHUKH. [DIIEKTPOHHBIM pecypc]. —
Pesxum noctyna: http://www.rubricon.com.

3. IMopranm "OTtkpeiToe oOpazoBanue". [DIEKTpOHHBIN pecypc]. — Pexum
nocryma: http://npoed.ru.

5.2.3. JIunieH3MOHHOE W  CBOOOJHO PacCTHpOCTPAHSIEMOE TPOTPAMMHOE
oOecrieueHre TUCIUTITHHBI

1. Windows 7 Ilpodeccuonansuas (Pro). 3A0 "Codt/laitaTpeiin"
No2011.25486 ot 28.11.2011 Heuncki. mpaBo. beccpouHo.

2. Windows 10. OOO "Cod¢mmaiia Ttpeiia" Ne Tr096148 or 29.09.2020
Hewuckan. npaso. o 14.09.2021.

3. Bpaysep Chrome. CBo6oanas nmuiiensus Heucki. npaBo. beccpouno.

4. bpay3ep Firefox. Co6oanas nunensus Heuckit. mpaBo. beccpouno.

5. Adobe Flash Player. Ceob6oanas nunensust Henckir. mpaBo. beccpouno.

6. Adobe Acrobat. Ceoboanast muniensus Heuckii. mpaso. beccpouno.

6. MaTepHaJbHO-TEXHUYECKOE o0eceueHue T CIUIIMHbI

HauMmenoBanue Buaa HaumeHnoBanue yueOHOI

y4e0HOH paboThI ayTUTOPHH, [lepeuens HEOOXOIMMOTO OOOPYIOBAHUS U
CHEeIMATN3UPOBAHHOM TEXHUYECKUX CPEJICTB OOYUEHHUSI
naboparopuun
Jlexumu YueOHas ayaAuTOpus AJIs Cnenuanu3upoBaHHas yaeOHas Me0elb,
NPOBEICHHUS 3aHATHI TEXHUYECKUE CPEICTBA O0YUEHUS, CIyKalue IS
JIEKIIMOHHOI'0 THIIA npejacTaBieHuss  yuyeOHOW  MHpopManuu

OonpION  aymuUTOpUM  (MYJIbTUMEIUIHBIN
MIPOEKTOpP, KOMIbIOTEp (HOYTOYK), 3KpaH),
JEMOHCTPAIOHHOE 000pyIOBaHUE, y4eOHO-
HarJIsIHbIE TOCOOHS

[Mpaktnueckne |YueOnas  ayaumtopus gl CrHenWalu3UpOBaHHAsS ~ ydeOHas — MeOelb,

3aHATUS NPpOBEACHNA 3aHATHI| TeXHUYECKHE cpeacTBa o0y4eHus

CEMUHAPCKOTO TANA,| (MyNIbTUMEIUNHBIA MPOEKTOpP, KOMIBIOTED
TPYIIIOBBIX 1l (1oyTOYyK), 5KpaH) u ap.
WHIWBUOYAJIbHBIX
KOHCYJIbTAIINH, TEKYIIEro
KOHTPOJIAA H HpOMe)KYTOIIHOf/i
aTTeCcTalluH

CamocTosrtenapHas |[KoMnbloTepHslit knacc ¢ Crnenuanu3upoBaHHas yueOHas Mmebenb Ha 30

pabora BbixozioM B MuTepuer B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,



http://www.rubricon.com/

TEXHUYECKHE cpeacTBa o0y4eHus
(MynbTUME-IUIHBIA TMPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BUJICOKAMEPHI,
IIPOrpaMMHO€E 00ecTIeYeHNE

CrneunanusupoBaHHasi MeOelb, KOMIIbIOTEpHAs
TEXHHMKA C BO3MOXHOCTBIO BBIXO/A B
Hutepuer u obecrieuenueM gocrymna B D11OC,
9KpaH, MyJIbTUMEAUMHBIA IPOEKTOD,
nporpaMMHoOe obecriedeHue

YuTansHbIHI 321
OUOIUOTEKHU

VueOnas  ayamtopus  ang| Cnenm3upoBaHHass MeOeilb, KOMITBIOTEpHAs
BBITNIOJIHCHUA KypCOBOI'O| TeXHHUKAa C BO3MOXKHOCTHIO BBIXOJa B
npoekra (KypcoBoi paboTH)| iurepmer M obecreyeHHEM JOCTyNa B

A-528_ (yxasbiBaeTesl J1OC, mporpaMmHOe 0becieyeHne
npu Hammanu KP/KII u takoit

ayJIUTOPHH)

7. OCO0OEHHOCTH OpPraHM3aluM 00pPa30BATEJIbLHON esITeJIbHOCTH JIsl
JIMI] ¢ OTPAHMYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJINI0B

Jlula ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSAMHU 3710poBbsi (OB3) u WHBaIUIBI
UMEIOT BO3MOXKHOCTh OECHpPEMATCTBEHHO IMEPEMENIAThCs M3 OJHOTO  y4eOHO-
71a060PaTOPHOTO KOPITyca B IPYrOM, MOTHATHCSA Ha BCE ATAXH yueOHO-Ta00paTOPHBIX
KOPITYCOB, 3aHMMAThCSI B YYEOHBIX M MHBIX TOMEIIEHUSAX C y4€TOM OCOOECHHOCTEH
TICUXO(U3UIECKOTO PA3BUTHS U COCTOSIHUS 3/I0POBBSL.

Jns obydenus naunr ¢ OB3 u MHBaIMA0B, MMEIOIMIMX HAPYIICHUS OMOPHO-
JIBUTATEJIBHOTO armapara, 00ecredeHbl YCI0BUS OSCIPENITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe momenieHus. Mudopmanus o crnernuaibHbIX YCIOBUSX, CO3JIaHHBIX
st oOydvaromuxes ¢ OB3 u uHBanmuaoB, pa3MmelieHa Ha cailTe YHHBEPCHUTETa
www//kgeu.ru. HWmeercs BO3MOXHOCTHP OKa3aHUS TEXHUYECKOW  MOMOIIHA
aCCHCTEHTOM, a TaKXkKe YCIYT CypJIONEePEeBOAUYUKOB U TU(IIOCYPAOTIEPEBOTUHNKOB.

Jns amantaumu kK BocnpustTHio Juunamu ¢ OB3 u uHBammamu ¢
HapylIIEHHBIM CJIYyXOM CIPAaBOYHOr0, Y4e€OHOro marepuaiga MO JAUCIUILIINHE
o0ecreunBalOTCs CAEAYIONIUE YCIOBHUS:

- I JIy4dlied OpUeHTallud B ayJAWTOPUM, TPUMEHSIIOTCS CHUTHAJIbI
OTIOBEIIICHUS O HayaJle M KOHIIEC 3aHATHUS (CIIOBO «3BOHOK» IUIIIETCS HA JIOCKE);

- BHUMaHHUE C1a00CHbIIaIero o0yJaronerocs MpUBICKACTCS TEaaroroMm
KECTOM (Ha IJIeHO KJIaJEeTCsl PyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONBIBAHKE);

- pasroBapuBasi ¢ OOydYarOIIMMCS, MEJArOrHYecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMH MPEIJIOKCHUSIMH, oOecleunBas BO3MOXKHOCTH
YTEHUS 10 TyOaMm.

KomneHncanus 3aTpyJHEHUM pPEUEBOr0 W HHTEIUIEKTYaJIbHOTO Pa3BUTHUS
C1abOCIbIIIAIIMX 00yYarOIIUXCs MPOBOAUTCS ITyTEM:

- UCTIOJIb30BAHUSI CXEM, JUarpamMM, PUCYHKOB, KOMITbIOTEPHBIX MPE3eHTAINI
C TUNEPCChUIKAMU, KOMMEHTHPYIOITUMHU OTJEIbHbIE KOMIIOHEHTHI H300payKeHHUS;

- pEeryJIIpHOTO TPUMEHEHUs yOpaXHEHUUW Ha Trpaduyeckoe BbIACICHUE
CYIIECTBEHHBIX MTPU3HAKOB MPEIMETOB U SIBJICHMUIA;

- oOecrieueHrs BO3MOXXHOCTU JUIsl OOYYaroNIEroCsl TOJIYYHTh aJpPECHYIO



http://www.kgeu.ru/

KOHCYJIBTAIIMIO M0 AJIEKTPOHHOM MOYTE 10 MEpe HEOOXOAUMOCTH.

JUis  apgantanuu K BocnpusAtdro smnamud ¢ OB3 u umHBamupgamum C
HapyILICHUSAMU 3PEHUSl CIIPABOYHOTO, y4€OHOTO, MPOCBETUTENBCKOTO MaTepHana,
IPEeIyCMOTPEHHOTO  00Opa3oBaTebHOM  MporpaMMod 1O  BBIOpaHHOMY
HaIpPaBJICHUIO OJrOTOBKH, 00ECIIEUNBAIOTCS CIEAYIOINE YCIOBUSL:

- BeJleTcsl ajanTtauus oduuuaibHOro cairta B cetw MHTepHET ¢ yderom
0COOBIX MOTPEOHOCTEN WHBAJIMIOB IO 3PEHUI0, OOECIIEUMBACTCS HAIUYHUE
KpymHOMPUGTOBOM CIpaBOYHON MHPOPMAITUN O PACTIUCAHUN YICOHBIX 3aHSATHH;

- IEITaTOTUYECKUN pabOTHHUK, €ro coOeceqHuK (Mph HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATHH, MPEACTABISIOTCA OOYy4YaloIUMCS, IpPH 3TOM
KK/l pa3 Ha3bIBaETCs TOT, K KOMY II€Jaroru4eckuii pabOTHUK 0OpamaeTcs;

- ICHCTBHUSI, JKECThI, MIEPEMEILEHUS MeJarorn4ecKoro paboTHUKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- IeyaTHas MHQpopManus MpeaocTaBisieTcs KpynHbiM mmipudrom (ot 18
IYHKTOB), TOTAJIbHO O3BYyYMBAETCH;

- 0OecrieunBaeTCsl HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH TOMEILEHU;

- IPEAOCTABIIAETCS. BO3MOXKHOCTh HCIIOJIB30BATh KOMIIBIOTEPBI BO BpEMS
3aHATUHN U MPABO 3aIMCH 00BSICHEHUH Ha TUKTO(OH (110 KEIAHUIO 00YUArOIIHUXCS).

dopMa MNpOBEAECHUS TEKYIIEH M MPOMEKYTOYHOW AaTTeCTallUM IS
oOyuatomuxcs ¢ OB3 u uHBanu0B omnpeneisieTcs neJjarornieckuM paboTHUKOM B
COOTBETCTBHUM C y4eOHbIM I1aHoM. [Ipu HeoOxomumocTu oOyuaroniemycst ¢ OB3,
WHBAJIMAY C YYETOM WX HHJMBHUAYAIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEMN
JTAETCSl BO3MOYKHOCTh IPOWUTH MPOMEKYTOUHYIO aTTECTALIMIO YCTHO, MMCbMEHHO Ha
Oymare, MHCbMEHHO Ha KOMIblOTepe, B (OpME TECTUPOBAHUS U T.M., JHUOO
MPEIOCTABISAETCS JOMOIHUTENBHOE BpEMs JUIsl HOJATOTOBKH OTBETA.

8. MeToauueckue peKoOMeH AU Jif) b npenojaasarejen no
OPraHM3alui BOCIIUTATEIbHON Pa0d0ThI ¢ 00YyYAKOIIMMHUCH.

Mertoauueckoe obOecnedeHrue Tporecca BOCHUTAHHUS  OOyYaroUIUXCs
BBICTYIIAET OJHUM U3 ONPEIEIAIONINX (PaKTOPOB BHICOKOTO KauecTBa 00Opa3oBaHUsI.
[IpenogaBarens By3a, JEMOHCTPUPYS BBICOKHI Mpo(EecCHOHANTN3M, SPYIUIIMIO,
YETKYI0 TPaKIAHCKYIO TMO3UIMI0, CAaMOJUCIUIUIMHY, TBOPYECKUM TOAXOJ B
pemieHny  MPOoECCHOHANBHBIX 3a7ad, B XOJ€ 00pa3oBaTeNbHOrO TIpoliecca
CIIOCOOCTBYET (POPMUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipu peanuzanuu AUCUHUIUIMHBI TPENOAABaTElb MOXKET HCIOJIb30BaTh
CJIETYIONTUE METOJIb BOCTIUTATEILHON PAaOOTHI:

- MeTO/Ibl (POPMUPOBAHUS CO3ZHAHUS JIMYHOCTH (Oecena, JUCIYT, BHYIICHHE,
WHCTPYKTQX, KOHTPOJIb, OOBSICHEHWE, MPUMEpP, CAMOKOHTPOJIb, paccka3, COBET,
yoexaeHue u ap.);

- METOJIbl OPTaHU3AIMH ACATEILHOCTH U (POPMUPOBAHUS OIBITA TTOBEICHUS
(3amanue, OOIIECTBEHHOE MHEHHE, NeAaroruyeckoe TpeOoBaHUE, MOPYUYEHUE,
NpUy4YeHue, Co3aH1ue BOCIUTHIBAIOIINX CUTYAIUl, TPEHUHT, YIIPaXKHEHHUE, U JP.);

- METO/Ibl MOTHBAIIMU JIEATEILHOCTH U NOBeAeHUs (000peHue, MmooupeHme
COLIMAJIbHOM aKTUBHOCTH, TOpHUIIAHWE, CO3JIaHWE CHUTyallud ycrnexa, CO3JaHHe
CUTYaLMH JIJIs1 SMOLIMOHAJILHO-HPABCTBEHHBIX NEPEKUBAHUIN, COPEBHOBAHUE U JIP.)



[Ipn peanmm3anuy JUCHUIUIMHBL IPENOJABATENb JIOJDKEH YYUTHIBATh
CJIEAYIOIINE HAIIPABIICHHS BOCIIUTATEIbHON IEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe eocnumarue:

- popmupoBaHKe y 00y4aromuMXcs IEIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
UJICHTUYHOCTHU, YBOKEHUS K CBOEH CeMbE, OOIIECTBY, TOCYAAPCTBY, IPUHSTHIM B CEMbE
U 0OIIecTBE JJyXOBHO-HPABCTBEHHBIM U  COLIMOKYJIBTYPHBIM  LIEHHOCTSM, K
HAIIMOHATIBHOMY, KYJBTYPHOMY W HCTOPHUYECKOMY HACIEOHI0, (POPMUPOBAHHE
CTPEMJIEHUS K €TO COXPAHEHUIO U PA3BUTHIO;

- opMupoBaHHEe Yy OOYYAIONMXCS AKTUBHOMW TPaXKTAHCKOW  ITO3UIINY,
OCHOBaHHOM Ha TPAJUIIMOHHBIX KYJIbTYPHBIX, JTyXOBHBIX U HPABCTBEHHBIX LIECHHOCTSIX
POCCHICKOr0 0OLIECTBA, [T MOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH
CBOU KOHCTUTYILIMOHHBIE MPaBa U 00s3aHHOCTH;

- pa3BUTHE TPABOBOM M  MOJUTUYECKOM KYJIbTYphl OOYyYarOIIUXCA,
paclIMpeHre KOHCTPYKTUBHOTO Y4acCTHsl B IIPUHSITUU PELICHUH, 3aTParuBarOLInX
UX TIpaBa M WHTEPECHl, B TOM YHUCJE B Pa3IMUHBIX (OpMax CaMOOpPTraHHU3aIUH,
caMOyIIpaBJieHus1, OOIIECTBEHHO-3HAYUMOM 1€ TeIbHOCTH;

- popMUpOBaHUE MOTHMBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIONIMX  MPOTHBOCTOSATH  JKCTpEeMU3My,  KceHodoOuwu,
JACKPUMHUHALIMM TI0 COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAalMOHAJIbHBIM
MpPU3HAKaM, MEXITHUYECKON M MEKKOH(PECCHOHAIBHOW HETEPIIUMOCTH, APYTHUM
HETAaTHUBHBIM COI[MAJIbHBIM SIBIICHUSIM.

/[lyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTU U YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUS K POAUTEIIAM, YUUTESIM, JIFOASM CTAPUIEr0 MOKOJICHHUS;

- opMuUpOBaHUE MPUHIIUIIOB KOJUIGKTUBU3MA M COJMAAPHOCTH, JyXa
MUJIOCEPAUST U COCTPaJaHusi, IPUBBIYKU 3a00TUTHCS O JIIOJSAX, HAXOJSAIIUXCA B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMUpOBaHUE CONMMAAPHOCTH W UYYyBCTBA COLMAIBHON OTBETCTBEHHOCTHU
[0 OTHOLICHUIO K JIOASM C OIPAaHUYEHHBIMU BO3MOXHOCTSIMHU 310POBbBS,
MPEOJIOJICHUE TICUXOJIOTHYECKUX OapbhepoB IO OTHOIICHUIO K JIIOASM C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMU;

- popMHpOBaHNE SMOIMOHAILHO HACBHIIIEHHOTO W JTYyXOBHO BO3BBIIIEHHOTO
OTHOIIIEHUS K MUPY, CHOCOOHOCTH ¥ YMEHHUSI TTepeiaBaTh IPYTHM CBOM 3CTETUUYCCKHIMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- hopMUPOBaHUE ICTETUUECKON KapTUHBI MUPA;

- opMupoBaHUE YBaXKECHUS K KYJIBTYPHBIM IIEHHOCTSIM POJIHOTO TOPOa,
Kpasi, CTPaHbl;

- MOBBIIIICHNE TI03HABATENILHOW aKTUBHOCTH 00YYaIOIIUXCSI.

Hayuno-obpazosamenvHoe éocnumanue:

- popMupoBaHUE y 00YUAIOIMIUXCS HAYYHOTO MUPOBO33PEHUS;

- hopMupoBaHUE YMEHUS NIOTYYaTh 3HAHUS;

- hopMupoBaHUEe HABBIKOB aHANN3a U CHHTE3a MH()OpMAIUK, B TOM YHCIIE B
npodeccnoHanbHOM 00JIaCTH.
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Ipunoscenue x pabouei
npozpamme OUCYUniuHbl
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«KA3AHCKHH I'OCYJAPCTBEHHBIN DPHEPTETUYECKNY YHUBEPCUTET»
(PI'BOY BO «KI'DY»)
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OLHEHOYHBIE MATEPUAJIbBI
10 AMCHUILINHE

b51.0.22 ITpoueccel u annapaTsl 3alUThI OKPYKAIOIIEN Cpebl

Kazansb, 2023 1.



OrneHovHBIE MaTepUaAIbl MO TUCIUTUIMHE [Iporecchl W ammapaThl 3ailUThl
OKpY’KaloIel cpesipl, MpeAHa3HAuCHHBI JJIs1 OLICHUBAHUS PE3yIbTaTOB OOYUCHHUSI
Ha COOTBETCTBHE MHANKATOPAM JOCTIIKEHHUST KOMIICTCHITUH.

OueHuBaHue pe3yJbTaTOB OOYYEHUS IO AUCIUIUIMHE OCYIIECTBIISIETCS B
pamkax Tekymiero koHTpois (TK) u mpoMexyTodHOW arTecTanuu, MPOBOAMMBIX
no OayubHO-peiiTuHroBoM cucteme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 5
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Paznea 1. « Knaccuduxanus TK1
OCHOBHBIX MPOLECCOB 3AMUTHI
OKpYV:KaloIel cpeanbl HA OCHOBE 15-
py P 15 | 0-15 15-30
pu3myecKkux, XHMHYECKUX H 30
(pU3UKO-XHMHYECKUX
3aKOHOMEPHOCTEH »
Tect unu ycTHBIN orpoc 6
3amuTa npakTH4ecKoi paboThbl 5
OTueT 1Mo caMOCTOSATENLHON 4
pabote
Pasnea 2. «3ammra atmocgepsr | TK2
OT MPOMBIIJIEHHBIX 15-
POMBIIL 15 |0-15 15-30
3arpsi3HeHMil (04MCcTKA 30
OTXOASIIIUX ra30B)»
Tect nnu nuceMeHHBIN ONPoC 6
3amuTa npakTu4eckon paboThl 5
OT4eT Mo caMOCTOSITEIbHON 4
pabore
Paznen 3. « 3ammura TK3
rugapocgepbl 0T 25-
pocdep ) 25 |0-15 25-40
MPOMBINLIEHHBIX 3arpsi3HEHU 40
(0YMCTKA CTOYHBIX BO1)»
TecT win yCTHBIA onpoc 6
3ammra mpaKTHIECKONW paboThI 5
OT4eT Mo caMOCTOSITEIbHON 14
pabote
IIpome:xyTouHasi aTTecTanus oM 0-45




(3auer)
3agaHue NpoMexKyTOUHON 0-15
aTTecTaluu
B yctHO# dopme 0-30
Cemectp 6
PeliTnHroBBIE MOKA3aTEIN
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Paznen 4. «O630p MeTO10B U TK1
000pynoBaHNsl, IPUMEHsIeMBbIX 15-
py > 1P ; 15 | 0-15 15-30
JJIs1 3aIUThI OKPY KAIOIIEi 30
cpeabl HA MPOM3BOACTBAX »
Tect unm ycTHBIN orpoc 6
3ammrTa npakTuIecKor paboTh 5
OT4eT no caMOCTOSITENIbHOM 4
pabore
Paznen 5. «TexHoornyeckune TK2 15-
15 |0-15 15-30
CXeMBbI 3alIIUTHI aTMOC(ePHI)» 30
Tect unum ycTHBIN onpoc 6
3amuTa 1a00paTopHON pabOTHI 5
OTueT Mo caMOCTOSATENLHON 4
pabote
Pa3gen 6. «O030p TK3 o5
TEXHOJIOTHYECKHX CXeM 25 |0-15 40 25-40
OYHMCTKHU CTOYHBIX BOI»
TecT win yCTHBIA onpoc 6
3ammra mpaKTHIECKONW paboThI 5
OT4er no caMOoCTOSTETLHON 14
pabote
IIpome:xyTOYHAs aTTECTALMA oM 0-45
(KP) Kp
IIpome:xyTOYHAs aTTECTALMA OM 0-45
(3x3amen)
3aaHue MPOMEKYTOUHOM 0-15
aTTecTalun
B nmucemenHoit popme mo
0-30
ouneram

2. OleHOYHbIe MATePUAJIbI TEKYILEr0 KOHTPOJISA M MPOMEKYTOYHOI aTTecTalun



[lkana oLeHK: pe3yabTaTOB 00YUEHHUSI 110 TUCIUTUINHE:

YpoBeHb chOpMHUPOBAHHOCTH
WHJUKATOpa KOMIIETCHIIUH

Bricoku . | Huxe o
. Cpennuii Hwuzkni
51 CPEITHETO
Kon' | Kon Santany- ot 85 1o | ot 70 mo | oT 55 mo |oTr 0 1O
KOMITI€ | MHIUKATOP | POBAaHHbBIC 100 84 69 54
] a PE3YJILTATHI [IIxana oreHUBaHUA
TEHIM | KOMIIETeHI] | O0y4eHHus IO — p——
" HH AMCHHATIIIHE OTJIMYHO | XOPOIIIO | BOPUTEN | JIETBOPH
BHO -TeJIbHO
3a4YTE€HO He
3a4TEHO
3HATh:
3HAET 3HAET 3HAET HE
COBPEME | COBpEME | COBPEME | OPHCHTH
HHBIE HHBIE HHBIE pyercs B
TEHJIEHI | TCHACHI] | TCHIEHI[ | COBpPEME
1505 1505 1505 HHBIX
Pa3BUTHUS | pa3BUTHS | PA3BUTHS | TCHJICHII
TEXHUKNA | TEXHUKHA | TEXHUKHA | UAX
COBPEMCHHBIC 1 1 1 Pa3BUTH
TeHCHIIH TEXHONO | TEXHOJO | TEXHONO | s
pasBuTHS TUH B | Tui B | THH B | TEXHUKH
X MK . obiactu | objacTh | 00JIaCTH | UM
. obecriey | obecrniey | obecrmed | TEXHOJIO
EZ(II:CTEFHH B CHUS CHUS CHHS Tui B
OIIK- texHocd | TexHocd | TexHocd | obnacTu
1 OTIK-1.4 ESEEEEEZHI;I; epHOM epHOM epHO obecred
i p Oe3omac | Oe3omac | Oe3omac | eHUS
5 HOCTH Ha | HOCTH Ha | HOCTH Ha | TEXHOCH
HzBOHaCHOCTH NPEANpHU | MPEANPH | IPSANPU | CPHOKN
HpeATpHATHA SATUSIX, SATUSIX, ATUSX, Oe3omac
< oe3 JIOTIyCKa | AOIMyCKa | HOCTH
OmuOOK | eT eT Ha
HECKOJIb | HECKOJIb | IPSATIPH
KO KO SITUSIX,
HEeOOJIbII | TPYOBIX | TOMyCKa
1504 OIIIMOOK | €T
OIITHOOK MHOT'O
rpyObIX
OIITHOOK

YMETB:




JEMOHCT | IGMOHCT | IGMOHCT | HE
pUpyeT | pupyeT | pupyeT | JEMOHCT
YMECHHE | yMGHHUE | YMEHHUE | pUpYyeT
pa3pabar | pazpabat | pazpabar | yMEeHHs
BIBaTh BIBaTh BIBaTh pa3paba
MEPOIIPH | MEPOTIPU | MEPOTIPH | THIBATh
ATHA, SATHA, ATHSA, MepoTp
CBS3aHH | CBSI3aHH | CBS3aHH | MSITHS,
BIC C | bIC C | pIe C | CBsI3aHH
UCITBITAaH | UCTIBITAH | UCIIBITaH | bIe C
UAMU UAMU USMHA UCITBITA
pa3pabarbiBat
. MPUPOO | MPUPOJIO | MPUPOAO | HUSMHU
OXpaHHO | OXPAaHHO | OXpPaHHO | MPUPOJIO
MEPOTIPUSTHSI, P p P PHpOZL
ro ro ro OXpaHHO
CPIBARMBIC € 5, 1o | obopyno | obopyno | ro
UCITBITAaHUSIMU Py Py Py
BaHMS W | BaHUS U | BaHUS U | 000PYyI0
IPUPOI00XPa
HHOLO BHEJIPEH | BHEAPEH | BHEJIPEH | BaHUS U
MEeM €ro | MéM €ro | MéM €ro | BHEAPEH
o0opy10BaHU
. x| B B B UEM €ro
AKCIUTyaT | KCIUTyaT | OKCIUTyaT | B
BHEJIPEHUEM
ero 5 | A0, C | AIHIo; aIuio; IKCILTya
OTNICTIbH | BBITIOJTHS | pellaeT | TAIMIo,
AKCILUTyaTaIu
o BIMU €T  BCE | TUTIOBBIE | UMEIOT
HECyIlec |3afaHus | 3aJladyd C | MECTO
TBEHHBIM | B HerpyObl | rpyObIe
u MOJIHOM | MU OIIUOKH
HeJo4YeT | o0Obeme, | ommoOKa
amu HO MU,
BBITIOJIHS | HEKOTOP | BBITIOJIHS
€T  BCE | bIe C|er bl Bce
3aJlaHusl | HeOYeT | 3a/1aHusl,
B amu HO HE B
TTOJTHOM TTOJTHOM
o0beMe o0beMe
BJIAJICTh:
CIIOCOOHOCTh | IGMOHCT | IGMOHCT | ISMOHCT | HE
10 YYHUTHIBATh | pUPYET | pUPYET | pUpyeT | AEMOHCT
COBpPEMEHHBIC | OpurMHa | 0a30BBIE | MUHMMA | pUPYET
TEHJICHITUN JBHBIC CIIOCOOH | JIbHBI MUHHUMA
pa3BUTHUS CIIOCOOH | OCTH Habop JIbHBIE
TEXHUKH ¥ | OCTH YYHUTHIBA | HABBIKOB | CITOCOOH
TEXHOJIOTUH B | YIYUTHIBA | Th YYHUTHIBA | OCTH
obnactu Th COBpeMe | Tb YUUTHIBA
oOecriedeHus | COBpeMe | HHbIE COBpeMe | Tb
TEXHUKH HHBIC TEHJICHI] | HHBIC cCOoBpeMe




0€30MacHOCTH | TEHIEHI[ | U1 TEHACHL] | HHBIE
npu pabote ¢ | uu pa3BUTHS | UU TEHCHII
ra3004YMCTHBI | Pa3BUTHS | TCXHUKU | Pa3BUTHUS | U1
MU TEXHUKUA | U TEXHUKH | pa3BUTH
YCTPOHCTBAM | H TEXHOJIO | U P
U TEXHOJIO | TMH B | TEXHOIO | TEXHUKHA
TUH B | 00acTi | ruu B|H
oOnactu | obecriey | 00JIaCTH | TEXHOJIO
oOecriey | eHUsA obecriey | ruu B
CHUSA TEXHUKU | EHUSA oOactu
TeXHUKU | Oe30mmac | TEXHUKUA | 00ecrieu
Oe3omac | HOCTH oe3omac | eHus
HOCTH pu HOCTH TEXHUKHA
npu pabote c | npu 6e3omnac
paboTe c | razoounc | pabore ¢ | HOCTH
ra3004MC | THBIMH ra3004unc | pu
THBIMHA YCTPOMC | THBIMH pabote ¢
YCTPOMC | TBAMHU C | YCTPOWC | ra3004u
TBAMH HEKOTOp | TBaMH; CTHBIMH
0e3 BIMU pemaeT | ycTpoiic
OomuOOK | HEIOYET | CTaHAApT | TBAMHU U
u amMu HbIE neaer
HEJI0YET 3aJa4u C | rpyObIe
OB HEKOTOp | OLUMOKHU
BIMH
HEI0YET
aMu
3HATh:
3HAET 3HAET 3HAET HE
OCHOBHBI | OCHOBHBI | OCHOBHBI | OPHCHTH
OCHOBHBIE
e e e pyercs B
METO/IbI
METOABI | METOABI | METOABI | OCHOBH
OYUCTKHA
OUYHUCTKH | OUUCTKH | OUUCTKH | BIX
OTXOIATIHX OTXOJAI | OTXOMAI | OTXOMAII | METOHAX
ra3oB oT
UX Ta30B | UX Ta30B | UX Ta30B | OUUCTKHA
TBEPADIX, OT OT OoT oTX0as
OTIK-1.7 AN 1 TBEPJBIX, | TBEPIBIX, | TBEPIBIX, | IIIUX
ra3zo00pa3HbIX PABIX, PABIX, PABIX,
N JKUIKUX | )KUIKUX | )KUIKUX | ra30B OT
npuMeceH,
u u u TBEPJIbIX
pEKOMEHI0BA
razoo0pa | razoo6pa | razoobpa |,
HHBIE B
. | BHBIX 3HBIX 3HBIX KUIKUX
HOPMAaTHBHOU
npuMece | MpuMece | mpuMece |
JOKYMEHTAI | . N
H u, H, u, razooop
PEKOMEH | peKOMEH | pEKOMEH | a3HBIX
JIOBAaHHBI | IOBAHHBI | TOBAHHBI | IPUMECE




(v

e B|€ B|€ B | W,
HOpPMaTH | HOPMAaTU | HOpMAaTH | PEKOMEH
BHOU BHOU BHOU JIOBaHH
JOKYMEH | IOKYMEH | JOKYMEH | bIX B
TalllH, TalllH, TaluH, HOpMAaTu
0e3 JIONyCKa | IONyCKa | BHOU
omuboOK | €T eT JTOKyMe
HECKOJIb | HECKOJb | HTAllWU,
KO KO JOITyCKa
HeOOJbIN | TpyOBIX | €T
150.4 OImu1OOK | MHOTO
OLINOOK rpyOBIX
OLIMOOK
YMETh:
MOJIb30BAaThCS | IEMOHCT | AEMOHCT | IEMOHCT | HE
pa3IMYHON pUpYET | pUpyeT | pUpYyeT | JIEMOHCT
U3MEPUTEIbH | YMEHUE | YMEHUE | YMEHHUE | pUPYET
on U | IOJIb30B | MMOJIL30B | MOJIB30B | yMEHUS
BBIYUCIIUTENb | aThCs aThCs aThCA MOJIb30B
HOM pa3lIMuH | pa3jM4H | pa3duyH | aTbCs
TEXHUKOM, o 47 o pasInyH
MPUMEHSITh U3MEPUT | U3MEPUT | UBMEPUT | OH
MH(OpPMAIMO | €TbHOM U | €IbHOW U | €TbHOM U | UBMEPUT
HHBIE BBIYMCIIM | BBIYKUCIIA | BBIYUCIIH | €TbHOU
TEXHOJIOTUU B | TEJIBHOW | TEJIBHOM | TEJIBHOM | U
npoecCHoHa | TEXHUKO | TEXHUKO | TEXHUKO | BBIUUCI
JIbHOM , , , HUTEJIbHO
JEATEIIbHOCTH | IPUMEHS | IPUMEHS | IPUMEHS | 1
WH)XEHepa- Th Th Th TEXHUKO
DKOJIOTA uHpopMm | uHpopM | uHbOPM | i,
AllMOHHBI | ALIMOHHBI | AITUOHHBI | TPUMEH
e e e ATh
TEXHOJIO | TEXHOJIO | TEXHOJIO | UH(POPM
U B | TUU B | TUU B | allMOHH
npodecc | nmpodecc | mpodecc | bie
WOHAJbH | HOHAJIBH | HOHAJIBH | TEXHOJIO
on on on rMd B
JeSATENbH | ICSITENIbH | IeATeNbH | podecc
OCTH OCTH OCTH MOHAJIbH
WH)KEHEp | MHXKEHEDP | MHKEHEep | oi
a- a- a- NesATelNb
JKOJIOTa, | 3KOJIOra; | 3KOJOTa; | HOCTH
c BBITIOJIHS | pEIIAET | MHXKEHE
OTHEJIBH | €T  BCE | TUIIOBBIE | pa-
BIMU 3aaHusl | 3a7a4M C | DKOJIOra,




HecyIec | B HErpyOBl | HIMEIOT

TBEHHBLIM | IOJIHOM | MU MECTO

u obbeme, |ommubOKka | rpyObie

HEIOYET | HO MH, OIIINOKHU

aMu HEKOTOD | BBIMTOJIHS

BBIIIOJIHS | BIE c|er BI BCce

€T  BCe | HeJoYeT | 3aJaHus,

3a7aHAs | aMu HO HE B

B IIOJTHOM

ITOJTHOM o0BeMe

o0BeMe
BJIAJIETh:
HaBBIKAMU JIEMOHCT | IEMOHCT | IEMOHCT | HE
IIPOCKTUPOBA | pUPYET | pUPYET | pUpPyeT | ACMOHCT
HHS opuruHa | 0a30BBIC | MUHHMA | pUpYeT
ra3onbUIEOYN | JIbHBIE HaBBIKM | JIbHBI MHHHMAa
CTHOTI'O HaBBIKM | IPOCKTH | HAOOp JIbHBIE
00OpyIOBaHU | IPOSKTH | POBAHUS | HABBIKOB | HABBIKU
s, YYUTBHIBAs | POBaHMS | Ta30MbUT | IPOCKTH | MPOCKTH
JNCHCTBYIOIIN | ra30MbLI | COUUCTH | POBAHUS | POBAHHS
e €OYHCTH | OTO ra3ombll | Fa30IbLI
HOPMATHBHBIC | OTO 000pyJI0 | €COYMCTH | COUMCTH
IIPaBOBBIE o0opyio | BaHHMS, oro oro
aKThI JUIS | BaHMS, YYUTBIBA | 000pya0 | 000pyI0
pEIICHUS YUHTBIBA | 51 BaHUS, BaHUS,
3a7a4 o JICHCTBY | YYUTBIBA | yUUTHIBA
oOecrieueHus | IEHUCTBY | Iolue b s
0€30MacHOCTH | IOIIHe HOPMATH | IEUCTBY | IEUCTBY
00BEKTOB HOPMATH | BHBIC OIIE OII[1E
3aIUTHI BHBIE MIPABOBBI | HOPMATH | HOPMATH
OKpY’KafoIllel | IPaBOBBI | €  aKThI | BHBIC BHBIE
Cpebl OT | €  aKTHI | I IIPABOBHI | IIPABOBBI
UHTPEAMCHTH | JUIs pCIICHUs | € aKThl | €  aKThI
BIX U | pelieHus | 3a1a4 TS TS
SHEPreTHUYECK | 3a]a4 obecried | perieHHs | pelieHn
UX oOecriey | eHUA 3aJau g 3amay
3arpsi3HCHUA | CHUS 6e3omac | obecrnied | obecrieu

Oe3omac | HOCTH CHUS CHUSA

HOCTH 00BeKTO | Oe3omac | Oe3ormac

00BEKTO | B HOCTH HOCTH

B 3aIllATBl | OOBEKTO | OOBEKTO

3alIUTBl | OKpyXKa | B B

OKpyXa | FOIICH 3aIATHI | 3QIUTHI

TOIIEH CpeIbl OT | OKpY)Ka | OKpyXka

Cpelibl OT | UHTPEAU | FOLIEH 1 1011951




UHTPENIN | EHTHBIX | CPElbl OT | CPEIbl
EHTHBIX | U UHTpEN | OT
u HHEPreTU | CHTHBIX | MHTPENU
DHEPreTH | YeCKUX | U €HTHBIX
YECKUX | 3arps3HE | DHEPreTu | U
3arpsi3He | HUM € | YECKUX | DHEpreT
HUNl 0e3 | HEKOTOp | 3arpsi3He | MYECKUX
OIMOOK | BIMHU HUI; 3arpss3He
51 HEIOYET |pelaeT |HUM U
HEJOYeT | aMH CTaHIapT | eJaeT
OB HBIE rpyobie

3a/la4yd C | OLUMOKHU

HEKOTOp

BIMU

HEJ0YeT

amu

O1eHKa «OTJIMYHO» BBICTABJISACTCS 3a BBINOJHECHUE pACHEmMHbIX pabom 6
cemecmpe;  MeCmMosbIX  3A0aHUll,  21YOOKOe NOHUMAHUE  CO30aHUsL  Ha
NPOMBIUTICHHbIX — NPEONPUSMUsIX  pecypcocoepecarowmux U IKOA02UYECKU
0e30nacHbiX MexHON02Ull, NOJHblEe U COOepI Camebhble OMmEenmvl HA BONPOCHl
bunema (meopemuueckoe u npakmuieckoe 3adauue),

O1eHKa «XOPOIO0» BBHICTABISACTCS 3a BBIINOJHEHUE pACUemHbIX pabom 6
cemecmpe; MeCcmoBvlX 3A0aHUl, NOHUMAHUE CO30AHUSL HA NPOMBIULIEHHBIX
NPeOnpusmusix pecypcocoepezaiomux u 3Koa02u4ecku 0e30NacHblX MmexHoa02Ull,
omeemul Ha 8ONPOCHL bulema (meopemuieckoe iy nPaKmuieckoe 3a0anue);

OrneHKka  «yAOBJIETBOPUTEJNLHO»  BBICTABIISCTCS 32  BBINOJHCHHE
pacuemHulx pabom 6 cemecmpe u mecmosbix 3a0aHULL,

O1eHKa «HEYAOBJIETBOPHUTEIbHO» BBICTABIISCTCA 3a €Ia00e M HEIMOJHOE
BBITIOJTHCHHE PACUEMHbIX pabom 6 cemecmpe U mecmosbix 3a0aHUlL.

3. IlepeyeHb O1LIECHOUYHBIX CPEICTB

Kparkas XxapakTepUCTHKa OLICHOYHBIX CPEACTB, MCIOJIB3YEMBIX IIPH
TEKYLIEM KOHTPOJIE YCIIEBAEMOCTH U TIPOMEXKYTOUHOM aTTecTali 00y4aronierocs
1O TUCUHUTLIIMHE:

HaunmenoBaunue Onucaaue
OIIEHOYHOT'O Kparkas xapakTepucTuka OlleHOYHOTO CPEJICTBA OLIEHOYHOT'O
CpeACTBa CpeACTBa

KoHeuHbII IPOAYKT, OTy4aeMblil B pe3ybTarTe MIaHu-
pOBaHUS M BBINOJHEHUsS KOMIUIEKCA YYEOHBIX U
UCCIIENOBATENbCKUX 3ananuil. [lo3Bossier  OLCHUTH
YMEHHUS o0yuaromuxcs CaMOCTOSITEIILHO
KOHCTPYHPOBAaTb CBOM 3HAHUS B IPOLECCE PEIICHUS

Kypcoas pabora

(KP) TeMsbl mpoekToB




NPaKTUYECKUX 3aJad M IpoOjeM, OPUEHTHPOBATHCS B
UH(POPMALIMOHHOM IIPOCTPAHCTBE 51 YPOBEHb
c(OPMHPOBAHHOCTH aHAJIMTUYECKUX, UCCIIEN0-
BaTEJIbCKUX HABBIKOB, HABBIKOB IIPAKTUYECKOIO U TBOP-
YECKOI'0 MBIIUIECHUSA. MOXET BBIIOJIHATHCSA B UHAUBUAY-
JIbHOM NOPSJKE WIK IPynnoi o0ydyaroumxcs

[IpakTrueckoe
3aganue (I13)

CpencTBo OIEHKH YMEHHS IPUMEHATH IOJyYEHHBIE
TEOPETHUUYECKUE 3HAHMUS B MPAKTUYECKON CHUTYallUH.
3ajaHre HaANpPaBJICHO HA OIEHWBAHHME KOMIIETEHIIUN IO
JUCLUIUIMHE, COJIEPKHUT YETKYI0 HWHCTPYKIHUIO 10
BBITIOJIHEHHIO WJIM aJITOPUTM JICHUCTBUIA

KomiiekT 3amau u
3aJaHul

Cucrema CTaHAAPTU3UPOBAHHBIX 3a/1aHUH,
KoMILIEeKT TeCTOBBIX
Tect (Tecr) MIO3BOJISAIOILAS aBTOMAaTU3UPOBATh Ipouenypy saxanmii
M3MEpPEHUs YPOBHS 3HAHUN U YMEHUN 00y4yarouierocs
4. Hepequb KOHTPOJBbHBIX 3allaHl/Il71 HJIN HHBIC MaTepualbl,

He0o0XoquMble ISl OLleHKH 3HAHWI, YMEHUH U HABBIKOB, XapaKTePU3YHIIUX
3Tanbl POPMHUPOBAHUS KOMIIETEHI[UI B Mpo1ecce OCBOEHUS TMCIHIIHHbI
llpumep 3a0anus
Jst Tekymero konTpoJs TK1:
[Iposepsiemast kommnerennus: OIIK-1.4; OITK-1.7

Tect

N 9 W O\ —

H O ®E AN

. TenmooOMeHHbIE anmapaThl pean3yroT:
. THIPOMEXaHUYECKHUE MPOLECCHI

. TETUIOBBIE MTPOLIECCHI

. MaccOOOMEHHBIE TTPOLIECCHI

. MEXaHUYECKHeE MPOLIECCHI

. XUMHYECKHE TIPOIECCHI

. K Mmexanunueckum mpoiieccaM He OTHOCHT:
. IPOIIECCHI U3METbUYCHUS

. Kitaccuukanum

. CMEIIIMBAHUS

. IepeMENICHUS

. KOHJICHCAllun

3. K xumuueckum npoiieccaM OTHOCSIT:

a. MPOILIECCHI MEPEMEILINBAHUS B KHUAKUX Cpeax
0. mpotiecchl Kiaccuukanuu

B. TPOLIECCHI, CBSI3aHHBIE C MPEBPAIICHHEM BEIIECTB M W3MEHEHHUEM HX

CBOWCTB

I'. IpOoLCCChl KUIICHUS
A. IIPOLEeCChl CYIKH




4. Anmapatbl pa3feneHuss KUAKUX M Ta30BbIX TETEPOTCHHBIX CHCTEM
peanu3yIor:

a. TUIPOMEXAHUYECKUE MPOIIECChI

0. TEIJIOBBIE MPOIIECCHI

B. MACCOOOMEHHBIE TIPOLIECCHI

I'. MEXaHUYECKHE MPOIIECChI

1. XAMUYECKHE TPOIIECCHI

5. Orxomsamme Tra3pl MPOMBIIUIEHHOCTH, COJAEpIKAIllie B3BEIICHHBIC
BEIIECTBA UJIH a. KHUJKHE YACTHIIbI, IPEACTABIISIOT COOOI:

0. ogHO(da3HYIO CUCTEMY

B. IByX(a3HyI0 cucTeMy

I. Tpex(}a3HyIo CUCTEMY

Bonpock! k kommuiekcHoMy 3ananuio TK1

1. OcHOBHBIE METO/IbI Y IPUHIIUIIBI Pa3/I€TICHUS BEILIECTB.

2. OCHOBHBIE IPUHIUIIBI Pa3e/ICHUS BELIECTB.

3. MeTopbl pa3zaeneHust BEUIECTB.

4. [loaroroBKa MaTepuaioB K pa3/ieiCHHUIO.

5. OCHOBHBIE MIPOLECCH U anmnapaThl, IPUMEHSIEMbIE HA Pa3JIMYHBIX CTAIUAX
OYHCTKHU.

Tumossle 3agaun:

1. Paccuurtarh cpeHUE KOHILEHTpAIMM 3arps3HEHU B OOIIEM IOTOKE
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ, (POPMUPYIOMIEMCSI OT CIUSHUS CTOYHBIX BOJI
JBYX 11eX0B: oT 1exa Nel pacxos mpou3BOACTBEHHBIX CTOKOB cocTtaBiser 100 M
/4, IpU4eM B CTOUYHBIX Bojiax coaepxkutcst 100 mr/n B3BemeHHbIx BemiecTB (BB) u
75 mr/n 3arps3aenuit mo BIIKmomaH.. Pacxon crokoB ot 1exa Ne2 cocrapisier 200
M° PelreHue /4, B HOTOKE conepxkutcs 150 mr/i B3BemeHHbIX BemiecTB. B cToke ot
nexa Ne2 orcyTcTBytOT 3arpsizHenus no BIIKm.

2. Onpenenutb kodpduimeHT k Kk HOpMaTUBY MIIATHI 32 COPOC B3BEUIEHHBIX
BEILECTB, e€ciu (DOHOBAsi KOHIIEHTpAllMs B3BEILIEHHBIX BEUIECTB B BOJIE BOJIOEMA
X035MCTBEHHO-TTUTHEBOI'O Ha3HAUYECHUsI cocTaBisieT 11 Mr/n

Jas tekymero kouTpoJs TK2:

[TpoBepsemas komnerenuus: OIIK-1.4; OIIK-1.7

Tect

1. Otxopsmme Ta3bl MPOMBIIUICHHOCTH, COJEpPKAlUe B3BEIICHHBIC
BEII[ECTBA WJIU JKUJIKUE YaCTUIIBI, TIPEICTABIISIOT COOO:

a). ogHO(a3HyIO CUCTEMY



0). AByx($a3zHyl0 CUCTEMY
B). TpeX(a3HYyI0 CUCTEMY

2. A3p030J1 — 3TO:

a). mapooOpa3HbIe BEIIeCTBA
0). ra3o00pa3HbIe BEIIECTBA
B). ITBUTH, TYMaHBI, TBIMBI

3. [Tpum comeprkat YacTHUIIBI Pa3MEPOM:
a). ot 5 10 50 MKkMm

0). ot 0,1 10 5 MKM

B). oT 0,05 100,1 MxM

4. Nlns o0e3BpeKUBaHUS a’pO30Jiel HCIOIB3YIOT CICAYIONUE METOMIbI
OUYHUCTKHU:

a). CyXue, MOKPBIC U JICKTPUICCKHEC

0). OMOXMMHUYECKHE U XUMUYECKHUE

B). TEpPMUUYECKHE

5. Beibop Merona u ammapara Ui yJaBIMBAaHHS adpo30Jield 3aBHCHUT B
MEPBYIO OYepeb OT:

a). o0beMa OYHIIaeMOTO rasza

0). IMCTIEPCHOTO COCTaBa a’po30Jieil

B). XUMHYECKOW aKTUBHOCTH 3arpsI3HSIONIECTO BEIICCTBA

Bompocsr k kommnekcHoMy 3aganuio TK2:

1. OcHOBHBIE MCTOYHUKH 3arpsi3HEHHs] aTMOC(EpPHOTrO BO3AYyXa, HUX
KJaccuukaus.

2. TlogroroBka MpPOMBIIUIEHHBIX Ta30B K OYMCTKe. PerymupoBaHue
OCHOBHBIX MapaMeTpOB: JAMCIIEPCHOIO COCTaBa, TEMIIEpaTyphl, BIAXHOCTH U
KOHIIEHTpAIUH.

3. OO01me CBEIECHUS 0 MBLICYJIaBIUBAIOIIEH ammaparype:
IBLICOCATUTENIbHbIE  KaMephbl, IIMKJIOHBI, CKpyOOepbl, TICHHbIE ammapaThl,
0COOCHHOCTH 000PYOBAHUS JUIsl YJIaBIMBAHUS CIUIAIOIINUXCS MBUICH.

4. OuyncTKa Ta30BBIX MPOMBIIIJICHHBIX BBIOPOCOB OT YacTHI[ C
BBIPXECHHBIMHU aJT€3MOHHBIMUA CBOMCTBAMU. 3a4MCTKa BHYTPEHHUX MOBEPXHOCTEH
IBUICYIABIMBAIOIICH arapaTypel.

5. [Ipumenenue u Oe3omacHast 3KCIuTyaTaus 31eKTPOPUIBTPOB.

TumnoBele 3a1a4u:

1. OnpenenuTh pa3Mepbl MBUICOCATUTEIIBHON KaMmepbl IS OYUCTKH V =
5200 M® /4 = 1,444 M® /¢ rasa IIOTHOCTBHIO pc =1,3 KO/M® ; [MHAMHYECKON
BS3KOCThIO L = 1,67°10-5 Ila-c; kmaemMaTHueckoi BsizkocThio v = 1,28-10-5 m 2/c
OT MIAapOOOPa3HBIX YACTHII KBApIa TMaMeTpoM S0 MKM U IIIOTHOCTHIO 2650 Kr/M® .



2. Onpenenuth cTeneHb yiaaBiauaHus melin B mukione CIK-1TH-33, ecou
ero nquametp 800 MM, rumpaBinueckoe comnpotupieHue 1000 Ila, temmneparypa
rasa 200°C, motHOCTS mbLmn 4000 Kr/M° , MeIMAHHBIH pazmep neu d50=10 MKM.

i Tekymero kourpoJsa TK3:

[Iposepsiemast komnerenuus: OIIK-1.4; OIIK-1.7

Tect

1. Bona, OBIBIIIAS B OBITOBOM, MPOU3BOJCTBEHHOM WIH
CEIbCKOXO3SIICTBEHHOM YITOTPEOJICHNH, HA3bIBACTCS:

a. XO35IMCTBEHHOM

0. TEeXHUYECKOH

B. CTOYHOU

2. OI[HI/IM n3 HYTeﬁ YMCHBHICHHA KOJIHNYCCTBA 3aIpA3HCHHBIX CTOYHBIX BOI
ABJACTCA:

d. YBCIIMUYCHHUC l'IOTp€6JIeHI/I51 BOJBI

0. IIOBTOPHOC HCIIOJIB30BAHHNC OYHMIICHHBIX CTOYHBIX BOI B O60pOTHI>IX
CHCTCMax

B. OTBOA YCPC3 KAHAJIU3AIMHNOHHYIO CCTh Ha OUYHCTHBIC COOPYIKCHUA

3. Cucrema BOJHOTO XO3SMCTBA MIPOMBIIIJICHHOTO MPEANPHUATHS, B KOTOPO
BOJIAa UCIOJIb3YETCS] MHOTOKPATHO, HAa3bIBAETCS:

a. OTKPBITOU

0. yHUBEpCaIbHOU

B. 3aMKHYTOU

4. Tlpomecc U3BJICUEHHUS 3arps3HSAIOMIMX BEIISCTB W3 CTOYHBIX BOJ C
TTOMOIIBIO PEIICTOK U CUT Ha3bIBACTCS:

a. TPOXOYCHHEM

0. oTCTanuBaHHEM

B. IIPOLIC)KHUBAHUEM

5. Ilpomecc ocaxkaeHuss W3 CTOYHBIX BOJ T'PyOOJUCIEPCHBIX MpUMeEcei
Ha3bIBACTCA:

a. puibTpanuen

0. KoaryJssuein

B. OTCTAaMBAHUEM

Bomnpocs! k kommekcHomy 3aganuto TK3:

1. CoctaB u cBoicTBa cTOYHBIX BOX. Kiaccudukaiusi CTOUHBIX BOJ H
IIPUHLNIBI UX KAaHAIU3UPOBAHMS.

2. Knaccudukaius METO0B OUMCTKH MPOMBIIINIEHHBIX CTOYHBIX BOJ.

3. ObopynoBanue Al OYUCTKH MPOMBIIICHHBIX CTOYHBIX BOJ OT KPYITHBIX



3arpsI3HEHUN.

4. OcBeTJIeHHE POMBIIIJICHHBIX CTOYHBIX BOJ] B (DUIIBTpaXx.

5. OcHoBBI mporiecca (HIOTAIMOHHON OYUCTKHA TPOMBIIUICHHBIX CTOYHBIX
BO/I.

THUITOBBIE 3a/1a4UH:

1. Paccuurath ycpemaHuTenb 0apOOTa)kHOro Tuma. McxonmHble AaHHBIC: Ha
OYHCTHBIE COOPYKEHHUS TIOCTYIAIOT CTOYHBIC BOJBI HEPABHOMEPHO IO PACXOIy H
KOHILICHTPALMX  3arps3HSAIONIMX — BEIIECTB. MAaKCHMaJIbHO 4YacOBOM  Pacxon
COCTaBISIET (max = 50 M°/4 MHHHMAIIBHO YacOBOM —  min = 20 M/4; CpeHeYacoBOM
Omig = 50 M3, Makcumanbuas KOHIIeHTparus 3arpsi3HeHud — Cpax = 115 mr/m;
CpeIHss KOHIEHTpanus 3arps3HeHuid — Cpig = 67 Mr/i1; 1omycTuMast 1Mo yCIoBUsAM
paboTHI MOCIAEAYIONIUX COOPYKeHUM KOoHLeHTpaus — Cygm =72Mr1/71.

2. Paccuntath HedTenoBymKy Ha pacxox 400 m>/4 ~ 100 1/c. B ucxomHoit
BOZIe cojiepkatcs HedTenpoaykThl B kojqudecTBe C,; = 500 Mr/a u MuHepaibHbIe
npumecH B konuuectBe Cen =200Mr/ 11

Js Tekymero kouTpoJs TK4:
[TpoBepsiemas komnerenius: OIIK-1.4; OIIK-1.7
Tect

1. DppexTUBHOCTh OUMCTKM CTOYHBIX BOJ (hI0TALMEN 3aBUCHUT OT:
a. CKOPOCTH M 00beMa CTOUHBIX BOJ

0. pa3Mepa U KOJIMYECTBA MMy3bIPHKOB BO3/AyXa MPHU MPOIYBKE

B. XMMHUYECKOT'0 COCTaBa BOJI

2. Ilpomecc TOTJIOMICHHUS 3arps3HSIONIMX BEIIECTB W3 CTOYHBIX BOJI
TBEPJBIMH BEIIIECTBAMU HA3bIBACTCS:

a. abcopOrus

0. amcopOrus

B. XeMOCOPOIHS

3. Beimenenne u3 raza TBEpAbIX U KUIKUX YACTHIl B TIporiecce (PUIbTpaIiu
OCHOBAHO Ha UCIIOJIb30BAaHUU CIIETYIOIINX

MEXaHHU3MOB:

a. MEXaHU3MOB OCaXKICHUS

0. MexaHu3MoB nudPpy3un

B. MEXaHHU3MOB TTOBEPXHOCTHOTO HATSKEHHUSI

4, TIpu1eeMKOCTh — ITO:

a. KOJIMYECTBO THIIX Ha BBIXO/E (PHIBTPYIOIIETO anmapara

0. KOJIMYECTBO THUIH, 3aJIPKUBAEMON (DUILTPOM 3a MEPUOJ HETPEPHIBHOM
paboThI

B. KOJIMUECTBO MbLJIU B [10JJABAEMOM Ha OUUCTKY ra3e



5. BemectBa, 001a1aronuMu CBONCTBAMHU TIOTJIOMICHUS TTOJIOKUTEIbHBIX
HOHOB, Ha3bIBAKOTCH [ ]

Bormpocsl k kommiiekcHoMy 3a1anuio TK4:

1. TIpwHOWIIEI OCHOBHBIX HANpPABICHUN CO3MaHUS MAJIOOTXOJHOW U
0€30TXOAHON TEXHOJIOTUN Ha TIPEATPUITHSIX.

2. AHamm3  TEXHOJIOTHYECKMX TMPOIECCOB  (pa3lIMuHBIX  oOOJlacTen
MIPOM3BOICTBA) C MO3UIIMH MUHUMHU3AIMK BO3ICHCTBHUS Ha OKPYKAIOUIYIO CPEY.

3. Buapl U WCTOYHWKHM 3arps3HSIONIMX BEMIECTB (Pa3IMYHBIX OO0IacTeH
IIPOU3BOJICTBA).

4. CymecTBYIOIINE MEPONPUATHS IO CHIKEHUIO 3arpsi3HEHUs (pa3imuHbIX
oOJacTeil mpoOu3BOJICTBA).

Tunossle 3axauu:

1. Paccuntarh NyJabCalMOHHYIO KOJIOHHY JUIsl OYUCTKM CTOYHBIX BOJ B
komuaectse Q, = 2 M° /4, conepxauiux deron. HadanpHas KOHIEHTpamus deHoa
— Cp — 10 r/7; xoHeuHast KOHIEHTpaus ¢eHosa B ouninennou Boae C — 0,1 r/m.

2. Pacuutath 31eKTpoGUIbTp NPU UCXOHBIX JAaHHBIX: TEMIIEpaTypa rasos t;
= 150 °C; paspexenne B cucreme p, = 2 kH/M* (200 MM. BOJ. CT.); COACPKAHHE
MBIIH B rasax 36,4 Mr/HM® | cpenHuil paauyc dactur 0,5 MKM; CKOPOCTh T'a30B B
nextpodubTpe V = 0,8 M/C; pamryc KOPOHHPYIOMEro d1ekTpoaa Ry=1,25-107 m;
paccTosiHAe MEXIY KOpoHHpYromuMu diektpogamu d = 0,24 M; akTUBHas JJTUHA
KOPOHHPYIOIIUX 3JEKTPoaA0B | = 924 MM; KOJIMYECTBO OCAIUTEIBHBIX JIEKTPOJIOB
N = 16; mIOmAaab OCAAUTETBHBIX IEKTPONOB S = 242 M® ; PacCTOSIHHE MEXKILY
IUIOCKOCTSIMU  OCQJIUTENbHBIX W KOpPOHUpYHOWUX 3nekTpogoB H = 0,15 wm;
Hanpsokenue Uy, = 46 kB; cymmapHad nnmHa snekrpudeckoro noist L = 4,8 m;
AKTHBHAS IUIOMAb CeUCHHS deKTpodumbTpa F = 7,5 M° .

Jas tekymero kouTpoJs TK5:

Bormpocsl kK KOMIUIEKCHOMY 33JIaHHUIO!

1. MarepuanbHplii OajlaHC B MpoOIEcCaX OYUCTKHA BBIOPOCOB BPEAHBIX
BEIIIECTB B a0COPOIIMOHHBIX YCTAHOBKAX.

2. [IpuHuum pacyeTa KOJIMYECTBA 3arpsI3HAIONINX BEIECTB, MOCTYNAIOUIUX B
aTMoc(epy OT YYaCTKOB MEXaHWYECKOM 0OpabOTKHM MaTepHalioB U CBApOYHBIX
pabor.

3. Alroput™m pacueTa pacceMBaHUsA BPEIHBIX BEUIECTB B aTMocdepe oT
HarpeThiX Oprann3oBaHHbIX N3A.

4. Pacuér konMyecTBa BpEOHBIX BEUIECTB OT TaJIbBAHUYECKUX U
epeB0o0OPaOATHIBAIOIINX TIPOU3BOJICTB.

5. IlpuHuun noaxoja K NPOEKTHPOBAHUIO TEXHHUYECKUX CPEJCTB 3allMThI
aTMoc(epbl OT BEHTWISIIIUOHHBIX ¥ MPOMBIIIIEHHBIX BEIOPOCOB.

6. DnexTpodunbTpel. CxeMHBIE pelieHus. Perenepaiust 3J1€KTpoaOB.



7. TepMUUECKOE ¥ TEPMOKATATTUTUUECKOE 00E3BPEKUBAHUE TA30BbIX

BBIOPOCOB.

8. Kontpo:s 3a cobmoaenuem HopMmaTtuBoB [1/]B.

9. CxeMbl KOMIIOHOBKM TbUIETa300UYHUCTHBIX aIlapaToB B BEHTUIALIMOHHBIX
CUCTEMAX.

10. MeponpusTuss Ha TMEpUOJl HEOIArOmpHUsITHBIX METEOPOTOTHYECKUX
ycioBuit (HMY).

Tunossle 3amxaun:

1. Ilogo6path pyKkaBHbIH GHIBTp st oguctkE 50 000 M° /4 0TpaGoTaHHOTO
CYUIMJIBHOTO areHra IIOCJe CYIIKH U3BECTHAKAa B OapabaHHOW CYyIIMIIKE.
Temneparypa orxomsamiero cymuwibHOro areHta 80°C, KOHUEHTpauus IbUIM Ha
BBIXOJIE W3 Cymuiku 1,5 /M , IotHocTh 4actuil 1800 Kr/M3, MEJIaHHBIN
JUaMeTp YacTHll MbUid 3,5 MKM, COJEp)KaHUE IMbUIM HOce (PUiIbTpa HE JOJIKHO
npeBblath 15 Mr/m°. B kauecTBe (HMIBTPOBANBHON TKAHM PEKOMEHIyeTCs
naBcad. Kpome Toro, mnomoOparb BEHTWISATOP U ONPEIEIUTh MOIIHOCTb
3JIEKTPOJIBUraTelIs MPUBOJIA, €CIIM TUAPABIMYECKOE CONPOTUBIIEHUE CUCTEMBI O€3
¢dbunbsTpa coctaBisier 1300 I1a, KII[ Bentunstopa 0,75, nepenaya K BEHTUIISATOPY
— KJIIMHOPEMEHHAS.

2. Onpenenutb 3PEeKTUBHOCTh OUYUCTKHU IMbUIEra30BOro MOTOKa (BO3AyXa) B
M0JIOM CKpyOOepe M KOHEUHYI0 KOHUEHTPALMIO MbUIM B OYHMIIAEMOM BO3AYXE IO
CIEQYIOIINM HMCXOJHBIM JaHHBIM. Pacxon ounmaemoro raza Vr = 60000 M /gac;
Temmepatypa rasa t = 75° C; HauanpHas KoHnentpamus msum C, = 20 r/m° ;
IJIOTHOCTB YaCTHIL NIbUIH Py = 2800 Kr/M>; 3arpsi3HUTENIb: MBI CMECU U3BECTHAKA
u nmaka; coxepxkanue Si0, — 28%; Tpebyemasi creneHb ounctku: ao [IJIK (2
Mr/MO).

Jas tekymero kouTpoJisa TKG:
Bormpochl kK KOMIUIEKCHOMY 3aJ1aHUIO:

1. TexHonoruss OMOXMMHUYECKOTO OOE3BPEKMBAHUS CTOKOB, COAEPMAIIUX
TPYJIHOOKHUCISIEMbIE U BHICOKOKOHIIEHTPUPOBAHHBIC TTPUMECH.

2. TexHonorusi OMOXMMHUYECKOTO 00E3BPEKUBAHUSI CTOKOB, 3arpsi3HEHHBIX
a30TCOACPKAIIUMHU U BBICOKOKOHIICHTPUPOBAHHBIMH ITPUMECSIMH.

3. Texnonorus OMOXUMHUYECKOTO 00e3BpeKUBaHUS
BBICOKOKOHIIEHTPHUPOBAHHBIX CTOKOB C MOBBIIIEHHBIM COJIECOIEPIKaHUEM.

4. Ilapodaznoe Ttepmuyeckoe 00€3BpEKMBAHUE MPOU3BOIACTBEHHBIX
CTOYHBIX BOJ. OCHOBHBIE 3aKOHOMEPHOCTH TpoIiecca U 000pyI0BaHHE.

5. JXKunkodaznoe TepMuUecKoe OO0E3BPEKUBAHUE MPOU3BOJACTBEHHBIX
CTOYHBIX BOJ. OCHOBHBIE CXEMbl YCTAHOBOK M YCJIOBHUS MTPOBECHUS MpoOIiecca.

6. TexHomornyeckue CXEMbl M YCTAHOBKM OYHCTKH CTOYHBIX BOJ OT

He(DTEMPOAYKTOB, a30T- U hochopcoaepKATNX COSTUHEHUI.

/. brnok-cxembl O0O0IE3aBOJCKUX COOPYXEHUI OUYMCTKA MOBEPXHOCTHBIX
CTOYHBIX BOJI.



8. Kakue cymecTByIOT TEXHOJIOTUUECKUE CXEMbI a3POTEHKOB?

9. Ilpoueccol, mnpumeHsieMble mpu 00paboTke ocaakoB. Onummre
MPUMEHSIEMbIE METO/IbI YIIJIOTHEHHUS.

10. OnumuTte npuMeHsieMble METOJIbI KOHAUIIMOHUPOBAHUSI.

Tumnossie 3aJa4un:

1. Onpenenuth 00bEM U pa3Mephl YCPETHUTENS ISl CTOUYHBIX BOJ, PACXOIblI
¥ KOHIICHTPAIHS KOTOPBIX IO YacaM CYTOK M3MEHSIOTCS HEPAaBHOMEPHO COTJIACHO
JAHHBIM TaOymIbl U rpaduKky. JlomyckaeTcss KOHIIGHTpAIUS YCPEAHEHHOTO CTOKA
Cron < 300 /M.

2. BwiOpate Tun OmoduabTpa, ONpEeNeTUTh €ro IUIOMAas U JAUAMETD,
paccuuTaTh pacxoj] Bo3zayxa U A(PPekTUBHOCTH pPabOThl OHOPHUIBTPa IO
CIIeyIOMIM HCXOIHBIM JAHHBIM: CTOYHBbIC BOAbI B Kommdecte 1200 m° /ey,
conepxxamue ¢enona 50 mr/n, HedrenpoaykroB 30 mr/n, anerona 100 mr/m u
MeTtaHnosia 60 Mr/i, JOKHBI OBITH TTOJABEPTHYTHI MOJHON OMOJIOTMYECKON OUMCTKE
Ha 6uodunbTpe. Boma numeer Temmneparypy 18 °C.

KypcoBas padora
Tembl KypcoBbIX padoT

1. Knaccudukaiusi HEOTHOPOJTHBIX CHUCTEM M METOJOB HMX pa3JeicHHUS.
['paBUTAalIMOHHOE  OCAXKAEHHE.  YCPEOHUTEIU, TECKOJIOBKH, OTCTOMHUKH,
HedrenoBymiku. Pacuer anmapaton

2. TepMuueckne METONIBI BBIJACICHUS MHMHEPAIbHBIX BEIIECTB: CTaIUA
KOHILICHTPUPOBAHUS;  CTaaus  BBIACIEHHUS  CyXMX  BelecTB.  MeTroabl
KOHIIEHTPUPOBAHUSI (BRIMOPAXHUBAHUE, UCTIAPEHUE, KPUCTAIUTU3AIMS). Y CTAHOBKU
BBIMOPaKUBAHMUSI.

3. MemMOpanasle Tporecchl  OYMCTKA Boabl. (OOpaTHBII oCMOC W
yibTpaduiIbTpaIus. JlocTouHcTBa  MeETO/A. [1pon3BOAUTENHHOCTH u
CEJICKTUBHOCTh MEMOpaH. Anmaparsl 0OpaTHOro 0cMoca U ylIbTpaQuIbTpallUu.

4. buonornueckne Meroanl ouncTtkn CB. OOmme mosoxeHus.
3aKOHOMEpPHOCTH pacriajga OpPraHUYECKUX BEIIECTB B adpPOOHBIX W aHA3POOHBIX
nmpoiieccax. BnusHue pasnuyHbBIX (HAKTOPOB HAa CKOPOCTh OMOXUMHUYECKOTO
OKHUCIICHUS

5. TepMookucauTeNbHBIE METOABl 00E3BPEKUBAHUS CTOYHBIX BOJ. MeTon
XKuako(ha3sHOro OKHcIeHus. Metoa mapoda3HOro KaTAIUTUYECKOTO OKHUCIICHUS.
OrueBoil METO.

6. Bomomorpebutenu. Bopgnwii Oamanc npemnpusTus. OO60poTHOE
BOJIOCHA0KEHHUE - IEPCIICKTUBHBIN MTyTh YMEHBIIICHUS TTOTPEOJICHHS CBEKEH BOJIBI.
CxeMbl 00opoTHOro BoJOCHaOkeHus. [lokazaTenu OLEHKH BOJOMOTPEOICHUS
BOJIbI.

/. OCHOBHBIE HCTOYHUKHM 3arpsi3HEHUs aTMOC(epHOro BO3AyXa, HUX
kinaccudukanua. CocTraB ra3oBbIX BBIOPOCOB. XapakTEPUCTHUKUA  Ta30BBIX



BBIOPOCOB.

8. CoBpeMeHHble TeHACHIIMM B omnpenaenenun [1JIB. Dxonomuueckuit
dbakTop W YMEHBIIEHHE BaJIOBBIX BBIOPOCOB. TEXHUYECKHE BO3MOXKHOCTH
NPEANPUATHHN 110 3aIUTE MPU3EMHOTO0 CJIOSI aTMOC(EphI

9. TloarotoBka Ta30B K OYHCTKE M PETyJIMpPOBaHUE HX OCHOBHBIX
napameTpoB. TeXHUKO-3KOHOMUYECKAs OIIEHKA IbIICYIaBIUBAIOIIUX YCTPOMCTB.

10. AG6copOuus. O6mue npuHIunbel. OYUCTKAa Ta30B OT JUOKCHZIA CEPHI.
N3BeCTKOBO-U3BECTHIKOBBIE METOJIBI OYMCTKU Ta30BBIX BHIOPOCOB 0T SO,, XUMUS
npouecca. be3pekynepallMoOHHbIA BapUaHT U3BECTKOBOIO METOJIa OYHUCTKH Ta30B
oT SOZ

11. AncopOuuoHHBIE METOABI 3aIlIUThl aTMochepsl ANCOPOEHTHI, UX
OCHOBHBIE XapaKTEPUCTUKH, U BO3MOXKHOCTH MNpUMEHeHus. OO0mume mnpoOiaeMbl
COpOILIMOHHOW OYMCTKH T'a30B. Pexynepalys napoB OpraHUu4ecKuX pacTBOPUTENEH.
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