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PaGouas mporpaMma paccMOTpeHa H omoOpeHa Ha 3acelaHHH  Kadenpsl

TemIoTeXHNIeCKUX ¥ SHEPreTHYECKUX CUCTEM ,
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JIucr akryaauzauuu padoyeil nporpaMmmabl

Pabouast mporpamma niepecMoTpeHa, 00CyxaeHa u ogoopena st peamsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenaHuu kKadeapsl TermmoTeXHUYECKHX M SHEPTeTUYECKUX CUCTEM

[Iporokom ot 20 . Ne

3aB. kadenpoit ET. }TemnopeHKO

Pabouas mporpamma niepecMoTpeHa, 00cyxaeHa u ogqoopena st peanmsanuu B 2024 - 2025
y4eOHOM Toy Ha 3acenaHuu kapeapbl TerIoTeXHUYECKUX M SHEPTeTUIECKUX CHCTEM

[Ipotokom ot 20 . Ne
3aB. kadeapoii E.I'. Hemmopenko

Pabouyas nporpamma nepecMoTpeHa, 00CykJIeHa 1 o00peHa s peanm3aiuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceqaHuu Kapeapbl TerIoTeXHHYECKUX B YHEPTeTHICCKUX CUCTEM

[Iporokomor 20 . Ne

3aB. kadeapoii E.I'. Hemmopenko

PaGouast mporpamMmma nepecMoTpeHa, 00CyKaeHa u o100peHa i peanusanuu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kageapbl TerIoTeXHHYECKUX U SHEPTETHUYECKUX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadenpoii E.T. I‘TGH_IHOpeHKO




1 Iles1u ocBOEHUSI AMCUMILTUHBI (MOZYJI51)

Henssmu ocBoeHUsT AUCHUIUIUHBI «(OCHOBBI BOJOIOATOTOBKA Ha MPOMBIIIICHHBIX
OPEINPUITUIX» SBIAIOTCS H3YYEHHE CHUCTEM BOJOMOJATOTOBKM JHEPreTUYECKUX OOBEKTOB
MPOMBIIIUICHHBIX TPEANPUATANA; H3yUYE€HHE METOJOB pacyeTa CHCTEM BOJOIOATOTOBKM Ha
CTaUAX MPOCKTHUPOBAHUS; U3yUYECHHE METOJIOB MOATOTOBKH JOOABOYHOM U MOAMMUTOYHON BOJIBL;
M3y4eHHUE METOJOB OOpabOTKHM OXJIKIAIIIEH BOJIBI OOOPOTHBIX CHCTEM BOJOCHAOXKEHUS;
npuoOpeTeHNe 3HAHW MO0 OpraHM3alMi W OOECHEeUeHHUI0 TPeOYeMbIX BOJHO-XUMUYECKUX
PEXKUMOB OOBEKTOB MPOMBIIUICHHOW TEIUIODHEPTETUKH; U3YYCHHUE METOJ0B 00pabOTKH BOJIBI
JUTSL Pa3IMYHBIX YCIOBUN paOOThI TEIIIOIHEPTETHUECKOTO 000y I0BAaHUS; H3yUeHHUE OOIINUX CXEM
TEXHOJIOTHYECKOT0 Tpollecca NpH NPUMEHEHUU Pa3IUYHBIX METOJO0B OOpaOOTKH BOJBI IS
KOTEJIbHBIX U TEIJIOBBIX 3JIEKTDOCTAHIINI.

2 MecTo TUCHUIJIMHBI (MOYJIsA) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Juctummmaa OCHOBBI BOJIOTIOATOTOBKH HA MPOMBIIUICHHBIX MPEINPHUITHSIX BXOIUT B
yacTh ydeOHOro rmmiaaHa GOpMUPYEMYyI0 ydYacTHHUKaMud 0Opa3oBaTeNbHBIX OTHOIICHHIA
00pa30BaTebHOM IPOrpaMMBI.

Jns  w3ydeHus  JAUCHUIUIMHBL  HEOOXOAMMBI  3HaHWs  (YMEHHUsA,  BIAJCHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS JUCIUILINH/ IPAKTUK:

I'unporazonnHaMuka

®duznka

Xumus

3HaHus (YMEHUS, BIAJICHUS), MMOTYYCHHBIE IPU M3YUYCHUH JaHHOW JUCHIUIUIHHBI OYIyT
HEOOXOIUMBI JIJIs1 U3YYCHUSI AUCLIUTLINH/TPAKTHUK:

TexHonornyeckre SHeProHOCUTENN NPEAIPUATAN

TenoBble 371EKTPUUECKHUE CTAHLIUN

DHEpreTuKa u 3K0JIOrus

3 Komnerenuuu odyuariierocsi, fopMupyembie B pe3yJibTaTe 0CBOECHUSI

AUCHMIUIMHBI (MOIYJIf) U IVIAHUPYEMbIe pe3yJbTaThl 00yYeHust

B pesynbrare ocBoeHHs auUCHUIIIUHBI (Moaynsi) «OCHOBBI BOJOIMOATOTOBKH Ha
NPOMBIIUICHHBIX — MPEANpHUATHIX»  oOydaromuiics  JODKeH  o0Jajarh  ClEAyHOIHUMU
KOMITETCHIIMSIMU:

KOJI HHIUKaTopa I/IH)II/IKaTOp JOCTHIXKCHUSA KOMIIETCHIITN N

[IK-1 CnocobGeH ywacTBOBaTb B OLIEHKE TEXHHYECKOTO COCTOSIHUS, MOJJIEP)KaHUS U
BOCCTAHOBJIEHHsSI PaOOTOCIOCOOHOCTH TEIUIOMEXaHUYECKOT0 000pYJOBaHMSI MPOMBIIUIEHHBIX
T9C

K-1.1 OueHrBaeT ypoBeHb TEXHUUYECKHUX PEIICHUI HAIIPaBIECHHBIX Ha MOBBILLIEHUE
3¢ PeKTUBHOCTH pabOTHI TETNIOMEXaHUIECKOTO 000PYA0OBAHUS

IK-1.2 [TpoBoaWT ydeT M aHaIN3 TEXHUKO-DKOHOMHYECKHX TOKa3aTesield padoTh
TEIJIOMEXAHNYECKOTO 000PYI0BAHHMS




4. CTpyKTypa, 00bEM N coep:kaHNe TUCHUILIMHBI (MOAYJISA)
OO0mmas TpyT0eMKOCTh JUCIHMIUTAHBI COCTaBIseT 3 3aueTHBIX exaunaui 108 akan. gaco, B TOM
qucie:
— KOHTaKTHas pabora — 57,2 akaj. 4acoB:
— ayauTopHas — 54 akaj. 4acoB;
— BHEAyAUTOPHAS — 3,2 aKaJl. 9acoB;
— camocTosTeapHas pabora — 15,1 akan. 4acos;
— B hopMe npakTudeckoi moaroropku — 0 akay. vac;
— IMOJATOTOBKA K 9K3aMeHy — 35,7 akaJ. Jac

d)opMa aTTeCTaluu - SK3aMCH

AynutopHas ) s
o | KoHTakTHad pabora E 5 dopMa TeKyLIEro
=
5 B aKaJ. 9acax o Bun KOHTPOJIS
Pazzien/ tema 3 (B axan ) £ . p Kon
= 3 ©| caMOCTOSTENbHOM | ycneBaeMoCTH U
JCIUTUTAHBI ] £ s ., | kommeTeHIMM
@) g £ paboThI MIPOMEKYTOYHOM
na0. | mpakt. | 3 &
Tlex. 2'g aTTecTaluu
3aH. 3aH. | U &
1. Pazgen 1. MHcrounuku
3arps3HEHUS IIapOBOJSTHOTO
tpakta TOC.
[TpopaboTka
JICKIIIOHHOTO Hannune
Marepuaia; KOHCIIEKTOB
11 TexHomornueckue N
MOJArOTOBKA K JIEKIHIT; caada I1K-1.1,
MOKa3aTeIN kauecTBa| 5 2 | 4/2,61 2 2
BBITIOJTHEHUIO OT4EeTa MO MK-1.2
BOJIBL. . .
nabopaTtopHOi nabopaTopHOH
paboThL. pabore.
IIpunoxenue 1.
Wroro no pazneny 2 |42,61 2 2
2. Paznen 2. IlpenBapurenbHas
ouncTKa Boasl Ha BITY.
[Ipopabotka
JIEKIITUOHHOI'O Hanuuue
MaTepuara, KOHCIIEKTOB
2.1 Meroapl OCaXKIEHUS: MOATOTOBKA K JICKLIMH; caava MK-1.1,
KOaryJisiusi, 2 2 2 11 BBITIOJIHEHUTO OTYeTa I10 K-1.2
U3BECTKOBAHHE. nabopaTopHOit nabopaTopHOH '
paboTHI. pabote; mpoBepka
Pemienne PI'P. | Beimonaenus PI'P.
5 IIpunoxenue 1.
[Ipopabotka
JIEKIITUOHHOI'O Hanuuue
MaTepuara, KOHCIIEKTOB
2.2 Ouncrtka oT MOATOTOBKA K JICKLIMH; caava MK-1.1,
B3BCILICHHBIX rpuMecei 2 2 221 2 BBIITOJIHEHHIO oTyera 1o TK-1.2
METO/I0M (PUIBTPOBAHHUS. nabopatopHOH nabopaTopHoOn '
paboThI. pabore; poBepka
Pemenne PI'P. | Bomonuenus PI'P.
IIpunoxenue 1.
HWroro no paszaeny 4 4 421 | 3,1
3. Pazgen 3. OOpaboTka BOJBI
METOJaMU MOHHOT'O OOMEHa.




"

[IpopaboTka
JICKIIMOHHOTO Hamnuue
3.1 HonooOMeHHbIe N
MaTepuara, KOHCIIEKTOB
MaTEpHaIBI. MOJArOTOBKA K JIEKIU; caada
Na-katnonupoBanwue, > IIK-1.1,
2 4/21 4 2 BBITTOJIHEHHIO oTyera 1o
H-xatnonuposanue, . . [K-1.2
nabopaTtopHOH nabopaTopHoOi
TEXHOJIOTHSI, pereHepanus .
UIHTPOB pabotsl. Pemenue | paboTe; mpoBepka
’ PI'P. Ilpunosxenue | somonuenus PI'P.
1.
5
ITpopaboTka
JICKIIMOHHOTO Hamuue
3.2 AHHOHUPOBAHHUE BOJIBI. MaTepuara, KOHCIICKTOB
O6opynoBanue, MOJIFOTOBKA K JIEKIIHH; caya MK-1.1
TEXHOJIOTHYECKHE  CXEMBI 2 2 2/21 2 BBITTOJIHEHHIO oTyera 1o HK—ll 2’
YMSATYCHUS] U XUMHYECKOTO nabopaTtopHOH nabopaTtopHon '
obeccoMBaHMs. pabotsl. Pemenue | paboTe; mpoBepka
PI'P. Ilpunosxenue | Bomonnenus PI'P.
1.
HWroro no pazaeny 4 6211 | 62U 4
4. Pasznen 4. Yanenue U3 BOIBI
pPacTBOPEHHBIX Ta30B.
[Ipopabotka
JIEKIITUOHHOI'O Hanuune
MaTepuara, KOHCIIEKTOB
41 Metonsl ygmaneHus HOJTOTOBKA K JIEKIUH; crada K-1.1
pacTBOpEHHBIX Ta30B u3| 5 2 221 2 2 BBITTOJTHEHHIO oTyera 1o HK-ll 2’
BOJIBI. nabopaTopHoi nabopaTopHon '
pabortsl. Pemenue | pabote; mpoBepka
PI'P. Ilpunosxenue | somonuenus PI'P.
1.
HWroro no paszaeny 2 2/21 2 2
5. Pazmen 5. bespeareHtHbIe
METOJIbl TIOJITOTOBKH BOJBI B
cxemax BITY.
ITpopaboTka
JIEKIITUOHHOI'O Hanvune
MaTepuara, KOHCIIEKTOB
51 Tepmuueckoe N
MOATOTOBKA K JICKLIUH; cava I1K-1.1,
obecconuBaHue BOJBI B 2 2 2 2
BBITTOJIHEHHTO oTyera 1o IK-1.2
UCTIAPUTEIISX. . .
5 nabopaTtopHOH nabopaTtopHon
paboTHI. pabore.
IIpunoxenue 1.
[TpopaboTka
5.2 MemOpaHHBIE METObBI pop Hamnane
JIEKIIMOHHOTO I1K-1.1,
00paboTKn BOJIBI, 2 2/21 KOHCIIEKTOB
N Marepuana. o MK-1.2
o0paTHbIii ocMocC. JICKIUH.
[punoxenue 1.
Wroro no pazageny 4 2 4/21 2
6. Pasmen 6. OOpabotka
oXJaKJaroIen BOJIbI
000POTHBIX CHCTEM
6.1 Metoasl 00pabOTKH IIpo TK
a N, P popaboTka Hanuuue
OXJaXJaromel BOAbl B JIEKIIMOHHOI'O IIK-1.1,
5 2 2 KOHCIIEKTOB
000pOTHBIX cucTemMax Martepuana. . [K-1.2
JICKIUH.
BOJIOCHAOKCHUSI. Tlpunoxenue 1.
Htoro no pasgeny 2 2
Wroro 3a cemectp 18 |18/6,61| 18/61 | 15,1 3K3aMCH
18/6,6
Hroro o aucuuiuinae 18 18/61 | 15,1 3K3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnist pemieHust MpelyCMOTPEHHBIX BUIOB Y4eOHON pabOThl MPU M3YYEHUH TUCLUILUTMHEI
«OCHOBBI BOJOIIOJATOTOBKHM Ha MPOMBIIUIEHHBIX NMPEANPUATUSAX» B KauecTBe 00pa30BaTEIbHBIX
TEXHOJOIMI HCHOJB3YIOTCS KakK TpPaJULUOHHBIE, TaK M MOAYJIbHO-KOMIIETEHTHOCTHbIE
TE€XHOJIOTHH.

LenssmMu 0Opa3oBaTeNbHBIX U HH(POPMAIIMOHHBIX TEXHOJIOTUH SBIISIOTCS:

* aKTUBM3MPOBAHNE MBIIIUIEHUS 00yUarOIINXCs;

* popMHpOBaHUE UHTEPECA K N3yUaEMOMY MaTepHay;

* Pa3BUTHE UHTEJUIEKTA U TBOPUYECKUX CIOCOOHOCTEH 00yUarOImIUXCsl.

JIeKIIMOHHBIN MaTepuaj 3aKkperuisieTcs Ha J1a0opaTOpHBIX padoTax, rjae MPUMEHSETCS
COBMECTHAsl JIeATENIbHOCTh CTYJEHTOB B IpyIIe, HalpaBJCHHas Ha pelleHue oOleid 3agauu
IyTEM CJIOXKEHHUS Pe3yJIbTaTOB MHIUBHUIYyalbHOW pabOTHl WiIEHOB rpynmbl. s pa3BuTHs U
COBEPILEHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEH  CTYJEHTOB  OpPraHMU3YIOTCS
IPAKTUYECKUE 3aHATHUA B BUJIE IUCKYCCHM, aHalM3a pEaJbHbIX NPOOJIEMHBIX CHUTyalud U
MEXIUCUMIUIMHAPHBIX CBSI3€M W3 pa3auuHbIX o0jacTell B KOHTEKCTE peLIaeMoM 3ajauu.
[lepenaua HEOOXOAUMBIX TEOPETUYECKUX 3HAHUN U (HOPMHUPOBAHME IMPEICTABICHUHN O Kypcy
IPOMCXOJUT C IPUMEHEHHEM MyJIbTUMEAUHHOro oOopynoBaHusa. Ha 3aHATUSAX BHeApSIOTCS
Takue MH()OPMAIMOHHBIE TEXHOJOTMH, KaK HCIOJIb30BAaHUE 3JICKTPOHHBIX HM3JaHUN (UTCHHE
JEeKIHUHA € UCIOJIb30BAaHUEM ClalJ-Npe3eHTaluil, MEKTPOHHOIO Kypca JIEKUUH, rpaduyeckux
00BEKTOB, BHIEO- M ayauo- MartepuanoB (uepe3 WMutepuer). CamoctositenpHas pabdoTa
CTUMYJIUDYET CTYAECHTOB K CaMOCTOSTEIbHOH MpOpabOTKE TEeM B IPOLECCe HaIMCaHUsS
pedepaToB, MOATOTOBKH K AMCKYCCHSIM, K KOHTPOJBHBIM paboTaM M TECTHPOBAHMIO. DTaIlbl
IIO3HABATECIIBHON JI€ATEIbHOCTU CTYICHTOB IIPEAIOJIAraloT IOCIEI0BAaTEIIBHO IOCTaHOBKY
MHTEPECYIOIIEH UX MPOOJIEMbI, BbIIBUKEHUE TUIIOTE3 NPU €€ PELICHUH, BBIPAXKEHUE PELICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, a TAaK)Ke peann3anus IpoayKTa B BUAE MyOIMYHOIO BBICTYIIJICHUS,
Jokiaga uiau  npeseHTtauud. KoppeKTHpoBKHM 00pa30BaTeNbHOrO Ipolecca MNPOXOASAT C
UCTOJIb30BaHUEM OOpaTHOM CBA3M MEXAy I[IpernojaBaTeieM W OOydyarolMMHUCS  Ha

6 YueOHO-MeTOIHYECKOE 00ecTiedeHHEe CAMOCTOSITeJIbHOH PadoThI 00y4aOIINXCsl
IIpencrasneno B npuiioxxenuu 1.

7 OueHoYHbIe cpecTBA VISl IPOBeAeHUs IPOMEKYTOUHOM aTTecTAlUM
[IpencraBneHbl B MPUIIOKEHUH 2.

8 YueOoHo-MeTOMMYecKOe H HH(OPMALIMOHHOE 00ecreueHrue THCIIUTITHHBI (MOTYJIs1)

a) OcHoBHas IMTEpPaTypa:

1. KombutoB, A.C. BomonoarotoBka B 3HepreTuke: ydeOHOe mocodue jist By30B /
Komemmos A.C., JIaseirud B.M., OukoB B.®. - Mocksa: 3garensckuii nom MOU, 2017. - ISBN
978-5-383-01115-7. - Tekct: anekrponnsiii // DBC "Koucyasrant crymenta": [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011157.html (nara oopamenus: 18.05.2021). -
Pexum goctyna: mo mojmucke.

2. [TepBoB, A.I'. TexHOIOTHH OYUCTKU MPUPOJIHBIX BOA: YueOHoe u3nanue / [lepBoB A.
I' - Mocksa: HsmareasctBo ACB, 2016. - 600 c. - ISBN 978-5-4323-0149-9. - Tekcr:
SIICKTPOHHBIN /l 3BC "KoHCynbTanT cryaenra': [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785432301499.html (nara o6pamienus: 18.05.2021). -
Pexxum noctymna : mo noAmnucke.

0) lonotHUTEILHAS JINTEpaTypa:
1. TonmaueBa, B.®. ®U3UKO-XUMHYECKUE CIIOCOOBI BOJIOIOATOTOBKH : KOHCIIEKT JICKITHIA:

yuebHoe mocobue / B.®. TonmaueBa. Maruuroropck: MI'TY, 2013. 1 37eKTpOH. OMNT. JHCK
(CD-ROM). 3armn. ¢ Tutyi. skpana. URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=922.pdf&show=dcatalogues/
1/1118918/922.pdf&view=true

MaxkpooObekT. Tekct: anekrponnbiit. CBenenus noctynusl Takke Ha CD-ROM.

2. TpuropneBa, JI.C. ®Dusmko-xuMu4ecKas OIIEHKa KadecTBa M BOJOIMOJTrOTOBKA
npuponubix Box / I'puropeeBa JI.C. - MockBa: M3narensctBo ACB, 2011. - 152 c. - ISBN
978-5-93093-802. - Texkcrt: snekrpounsiii // DBC "Koncynsrant crymenta': [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN978593093802.html (mata ooOpamenus: 18.05.2021). -
PesxuM toctyma: 1mo moJmcke.

3. llaunesa, E.}O. BogomoaroroBka u XuMus BOABL: Y4eOHO-METOMYECKOE mocoOue st
By30B / E.1O. lllauneBa. — 4-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 104 c. — ISBN
978-5-8114-8005-0. — Texkct: anekTpoHHbIi // JIaHb : 3JeKTPOHHO-OMOIHNOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/171891 (nara obpamienus: 18.05.2021). Peskum poctyma: ajis
aBTOPU3. I10JIb30BATEIICH.

4. ®por, b.H. Bogonoaroroska: Yueb. mis By3os / ®por b.H., ITepBoB A.I'. - Mocksa:
UznatensctBo ACB, 2015. - 512 c. - ISBN 978-5-93093-974-3. - Tekcr: anektponnsiit // IbC
"KoncynbpTanT cTyneHra': [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930939743.html (nara oopamenus: 18.05.2021). -
PesxuM toctyma: 1mo moJmmcke.

B) MeToanyeckue yKazaHus:

1. TonmaueBa, B.®. ®U3MKO-XUMUYECKHE CIOCOOBI BOIOMOATOTOBKH: METOIUYECKUE
yKa3aHusi IS CTYJIEHTOB IO MOATOTOBKE K THpakThyeckuM padoram / B.®. Tommauesa.
Marnutoropck: MI'TY, 2013. 1 sanektpos. ont. nuck (CD-ROM). 3aru. ¢ tutyi. sxkpana. URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1534.pdf&show=dcatalogues
/1/1124300/1534.pdf&view=true

(mata ooOpamenus: 1.09.2020). MakpooObekr. TekcT: 3meKTpoHHBIH. CBemeHus
nocTymHbl Takke Ha CD-ROM.

2. CoxomnoBa, M.C. Omnpenenenue moxka3aTeseil KauecTBa BOJbI: METOAMYECKHE YKa3aHUS
K JJabopaTopHo#i paboTe 1o quciumminHe « OU3NKo-XUMUUIECKHE OCHOBBI

BOJONOATOTOBKW». — Marnurtoropck: M3n-Bo Marauroropck. roc. TexH. yH-ta um. .M.
Hocoga, 2019. - 17 c.

3. JIrobumoga, JI.JI. MnxkeHepHBIE pacuyeThl B BOAOMOATOTOBKE MAPOBBIX U BOJOTPEHHBIX
KOTII0B: yueOHoe nocobue / JI.JI. Jlrobumosa, A.C. 3aBopuH, A.A. TanuteikoB. — Tomck : TITY,
2009. — 133 c¢. — ISBN 5-98298-453-1.— Tekcr: onektponHslii //  JlaHb:
ANEKTPOHHO-OMOIMOTEeYHAas CUCTeMA. —

URL: https://e.lanbook.com/book/45148 (mata oOpamenus: 18.05.2021). — Pexum
JIOCTYyTIA: AJI1 aBTOPU3. ITOJIb30BATENEH.

r) [Iporpammuoe o6ecneuenue u Uutepuer-pecypcebi:

IIporpammHoe o6ecnneyenne

Haumenosanue I1O Ne norosopa CpoK nercTBuUs JIUIEH3UU
7Zip ¢B000HO pacupocTpangemoe 110 0ecCcpPOYHO
FAR Manager cB00OOIHO pacrpocTpansemoe [10 OCCCPOUHO
MS Office 2007

. Ne 135 o1 17.09.2007 06eccpoyHo
Professional

Linux Calculate cB000IHO pacmpocTpansemoe 110 0eCCPOUHO




IIpodeccuonanbHble 0a3bl JAHHBIX M HH()OPMAIIMOHHBIE CIPABOYHBIE CHCTEMbI

Hassanue xypca

CchlIka

HanmnonanpHas
WH(POPMAITMOHHO-aHATUTHICCKAS
cucreMa — Poccuiickuil MHASKC HAYYHOT'O

URL.: https://elibrary.ru/project_risc.asp

OnekTpoHHass  0a3a  NEPUOIUYECKUX
w3manuii  East  View  Information

https://dlib.eastview.com/

[TouckoBast cucrema Axamemust Google
(Google Scholar)

URL.: https://scholar.google.ru/

Nudopmanmonnas cucrema - Enmunoe
OKHO _JIOCTyIa K _HMH(OPMAIMOHHBIM

URL.: http://window.edu.ru/

Poccuiickas I'ocynapcrBeHHas
6ubamnoreka. Karagoru

https://www.rsl.ru/ru/4readers/catalogues/

DJIEKTPOHHBIE  pPecypchl  OMOIMOTEKH

MI'TY um. I''"I. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

YHuBepcurerckas nH(pOpMaIMOHHAS
cuctema POCCU

https://uisrussia.msu.ru

MexnyHaponHass — pedeparuBHas — H
IIOJIHOTEKCTOBAS CIPaBOYHAS Oaza

http://scopus.com

MexayHapoaHasi 6a3a MOJTHOTEKCTOBBIX
»KypHaoB Springer Journals

http://link.springer.com/

MexnyHapoaHas KOJUIEKUMS HAayYHBIX
IIPOTOKOJIOB _TI0 _PAa3JIM4YHBIM _OTPaCIsAM

http://www.springerprotocols.com/

MesxtyHapoiHast Oasa HAyYHBIX
MaTePHAJIOB B 00J1aCTH (PU3NYECKUX HAVK

http://materials.springer.com/

MexnyHapogHass  6a3a  CIpaBOYHBIX
W3JaHUU TI0 BCEM OTpacisIM 3HAHUU

http://www.springer.com/references

MexnyHapoaHas pedepaTuBHas Oa3za
NAHHBIX 1O YHCTOM W HOPUKIATHOU

http://zbmath.org/

MexayHaponHas — pedepaTuBHAsS |

NONHOTEKCTOBAas  crpaBouHas  Oasa|https://www.nature.com/siteindex
JIAHHBIX _HAVUYHBIX _HW3JTaHMi _«Springer

ApxuB HAyYHBIX KYpHAJIOB

«HanuoHaJbHBIN https://archive.neicon.ru/xmlui/
AIEKTPOHHO-UHGOPMAIIMOHHBIN

denepanbHOE rOCyapCTBEHHOE

OFOJKETHOE yupexxnenune| URL: http://www1.fips.ru/
«DenepanbHbIi HHCTUTYT

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevYeHne U CIUILINHBI (MOTYJIs)

MaTepI/IaJ'IBHO'TeXHI/I‘{CCKOG obecneueHue JUCHUITIIIMHBI BKIIFOYACT:




VYdeOHbIe ayAUTOPUH ISl TPOBEACHUS 3aHATHH JICKIIHOHHOTO THIA: MYJbTHMEIUIHbIC
CpeICTBa XpaHEHMUsI, TIepeIavyr ¥ TIPEICTABICHUS HH(POPMAIIHH.

YyeOHast ayauTopusi JJis TMPOBEACHUS JTA0OPATOPHBIX paboT (1abopaTopusi TOIUIMBA U
XMMBOJIOTIOJITOTOBKH): KOMIUIEKC J1a0OpaTOPHBIX YCTaHOBOK IO W3YYCHHIO CBOWCTB BOJIBI;
KOMIUIEKC JIa0OpPaTOPHBIX YCTAHOBOK MO H3YYCHHIO (U3MYCCKHMX W XUMHYECKHX CBOWCTB
BEIIECTB; BBITSDKHOW MIKa(Q); 1e4b; BECHI AJIEKTPOHHBIE, MUKPOCKOII.

VYdeOHbIC ayAUTOPUHM JUIS MPOBEACHUS TMPAKTUUYCCKUX 3aHATHH, TPYIINOBBIX |
WH/IMBUAYAIBHBIX KOHCYJIbTAIMHA, TEKYIIET0 KOHTPOJIS U MPOMEXYTOYHOW aTTECTAIMU: JO0CKa,
MeEJL.

[Tomemennss Ui CaMOCTOSTENILHOW — pabOTBHl  OOydalONIMXCS:  MEPCOHAJIbHBIC
kommbroTepsl ¢ makerom MS Office, Bbixomom B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
UH(POPMAIMOHHO-00Pa30BaTEIBHYO CPEly YHUBEPCUTETA.

[Tomerienne Ui XpaHeHHsT W OPOPHIAKTHYECKOTO OOCITY)KHBaHUS  y4eOHOTO

000pyIOBaHUS: CTEIUIAXH, CCH(BI A1 XpaHEHUsT Y4COHOro 000pyIOBaHMS, HHCTPYMEHTHI IS
neMoHTA TAhONATONHOTO 0OONVITORAHUS



IIpniaoxenne 1
6 YueOHO-MeTOAMYECKOE 0OOecTieueHHe CAMOCTOATEeIbHOI PadoThl 00yUYaKOIIHXCS

CamocrosiTenpHas paboTa CTUMYJIUPYET OOYYaromUXCsi K MPOopadOTKe TEM B IMpoIecce
IIOATOTOBKH K HaGOPaTOPHbIM W NPAKTUYICCKUM 3aHATUAM U OCYIICCTBIIACTCA:

¢ BO BpPCMA ayJUTOPHBIX IMTPAKTUYCCKHUX 3aHHTHﬁ;

® TI0Jl KOHTPOJIEM TIpernojaaBareis B (opMe IIaHOBBIX KOHCYJIbTAIMi, TBOPYECKUX
KOHTAKTOB.

OrneHoYHBIC CpeACTBA JUIS TEKYIIEro KOHTPOJS YCIEBAEMOCTH, IMPOMEKYTOUHOU
aTTecTalliy TI0 UTOTaM YCBOGHUS JUCIUILIIMHBI BKIIOYAIOT B CEOS:

® TECTHI ISl CAMOIIPOBEPKH;

® BBINOJIHEHHUE PacueTHO-TpaduIecKoil paboThlI.

Hepeqeﬂb BOIIPOCOB 1JI TECTUPOBAHUSA U TCKYIIEIr0 KOHTPOJIsA

Hpouecc MNOATOTOBKH TCIJIOHOCUTEJIA Y HCTOYHMKA TCNJIOTHI COCTOMT U3 TPEX
nmocJIeA0BaTC/JIbHbIX onepauuifl:

1) MexaHHUYeCKasi OUUCTKA; 2) neaspanusi;  3) M3BECTKOBAHUE

1) MeToq OCaXKIEHUs;  2) OCBETIICHHE;,  3) Aea’panus

1) MexaHnUecKasi OUMCTKA; 2) XUMHUUecKas o0paboTtka; 3) neaspauus

oQ@m»| =

1) nonnuTka;  2) mepuoAMuecKas MPOAYyBKa;  3) aeadparus

Yaajaenue ra3oB U3 NUTATEJILHON MJIH MOAIMATOYHOH BOALI HA3BLIBAIOT:

JecopOuumeit

Heaspanueit

JlekapOoHu3anuei

O™

Juncconmanuent

Beanuunna MOJANUTKHU 3aAKPBITBIX CUCTEM TEeMJI0CHAOKeHHU INPUHUMAECTCHA
paBHOIi:

0,25 % B yac oT 00BbeMa BOJBI B CHCTEME TEIIIOCHAOKEHUS

0,25 % B yac oT 00beMa BOJIBI B KOTJIOArperaTrax

0,25 % B yac oT oObeMa Jea’paTopHOro Haka

OQ|w|»| w

0,75 % B yac oT 00BeMa BOJIbI B TPYOOIIPOBOIAX

IIpu kakom 3HayeHun pH npoucxoauT cMeHa OKpacku HHAMKaTopa @
(henosadrasenna), npu onpeaejeHun meja09HocTu Boabl lld no OD:

mpu pH ~ 4,0

mpu pH ~ 5,5

npu pH ~ 7,0

oQ|m|»>| &

npu pH ~ 8.3

IIpu kakom 3Hayenun pH npoucxoaur cMeHa okpacku uHaukaropa MO
(MeTWJI0paHK), NPH onpeAeJeHUuH meaouHocTd Boasbl llim mo MO:

mpu pH ~ 4,0

mpu pH ~ 5,5

npu pH ~ 7,0

oQ|@|»| o

npu pH ~ 8.3

KecTKOCTBIO BOABI HA3BLIBAIOT:

> (O

CymMmmapHoe konnuecTBo coaeprauuxcsi B Bojae nonoB OH - u HCOs -,




BEIPAXKCHHOC B MUWIJIMI'PAMM-3KBHBAJICHTAX B KWJIOI'paMM€C WK JIUTPE

CyMMapHOC KOJMYCCTBO COACPIKAIIUXCA B BOJAC KATUOHOB H'u Na+, BBIPAXKCHHOC B
MHUJUIMT'PAMM-3KBUBAJICHTAX B KHJIOIpaMMC WJIH JIUTPC

CyMMapHOe KOJIMYECTBO COJIEPKALINXCS B BOJIE KATHOHOB Ca®* u Mg2+,
BBIPAKEHHOE B MIJIJIUTPAMM-9KBHUBAJICHTAX B KIWJIOTPAMME UJIU JINTPE

O

CyMMapHOe KOJIMYEeCTBO cojiepkanuxcs B Bojae noHos H' u OH", BeipaxkeHHOE B
MUJUIMTPaMM-3KBUBAJICHTAX B KUJIOTPAMME WM JIUTPE

BpeMeHHOM KeCTKOCTHI0 HA3LIBAIOT

KapOoHaTHYIO JKECTKOCTh

HekapboHaTHYIO )KECTKOCTb

Cynbp(haTHyI0 )K€CTKOCTh

oQ|=m ||

KaHLI_[I/ICByIO KCCTKOCTb

oo

Hpouecc onpeacjJeHus ;KECTKOCTH BOABI 3AKJIIYIACTCH

>

B mocrenennom go6aBneHnn kK otMepeHHo# nopiuu Bos! 0,1 H. wim 0,01 H.
pactBopa NaCl

B mocrenennom go6aBneHnn Kk otMepeHHo# nopiuu Boas! 0,1 H. wim 0,01 H.
pacTBopa aMMHayHO-OydepHol cMecu

B nocrenennom noGasnenuu k orMepeHHoi nopuuu Boas! 0,1 H. wium 0,01 H.
pactBopa TpuiioHa b

B nocrenennom no6aBinenuu k otMepeHHo# nopuuu Bojs! 0,1 H. uau 0,01 H.
pacTBOpa KHUCIIOTHI

Hpouecc onpeacJeHusd IeJJ09YHOCTH BOAbI 3aKJITIOYACTCH. ..

B nocrenennom nob6asnennu k ormMepeHHoi nopuuu Bojsl 0,1 H. umum 0,01 H.
pactBopa NaCl

B nocrenennom nob6asnennu k ormMepenHoi nopuuu Bojwl 0,1 H. unum 0,01 H.
pacTBOpa aMMHAYHO-0y(pepHON cMecH

B nocrenennom nob6asnennu k ormMepenHoi nopuuu Bojsl 0,1 H. umum 0,01 H.
pacTBopa TpuioHa b

B nocrenennom no6asnenuu Kk orMepeHHon nopuuu Bojsl 0,1 H. unu 0,01 H.
pacTBOpa KHUCIIOTHI

UTo He HCIOJIB3YeTCS B KaUeCcTBe KOaryJsiHta B ocserautesae BTU?

Aly(SO4)3

NaCl

Ca(OH);

o|alw|>|s

FeSO4

HN3BecTkOBaHUE BOJbI IPUMEHSAIOT B CJ1y4YasaX:

KOFI[a HCO6XOZ[I/IMO CHHU3UTH HICJIIOYHOCTH I/ICXOI[HOI;'I BOJbI

Koraa Heo0X0IMMO YBEIMUUTD MIETOYHOCTh HCXOTHOM BOJIBI

Koria Heo0X0IMMO CHU3UTh HEKapOOHATHYIO JKECTKOCTh HCXOIHOM BOJbI

oW >R

Kor):[a HGO6XOI[I/IMO YBCJINYUTD Kap6OHaTHy'IO KCCTKOCTD I/ICXO,I[HOI;'I BOJbI

Na—KaTHOHMTOBBIE (PUJILTPHI CIYHKAT:

Jns dunpTpanivy Bojbl uepe3 HOHbI HaTPHsI

JLst ymsirueHusi BOJibl yTeM KaTHOHHOTO oOMeHa

Jns pactBopenust NaCl B ciioe KaTHOHUTA

o|alw]>|k

Jlist mpoyieHus cpoKa Cy>KObl KOTJIOArperaToB




IIponecc HATPUIT-KATHOHHPOBAHMSA B KOTEJIbHbIX HCIOJIb3yeTCs

Jns ynanenus u3 Boapl KaTHOHOB Na +

Jlns ynaneHus u3 BoJibl pacTBOpeHHBIX razoB CO2

Jns ynanenust u3 Boasl nonoB OH- u HCOs-

O Q|@|> 5

Jlns ynanenus u3 Bojsl katuonos Ca®t u Mg?

Yto HCIIOJB3YETCH B KAaYE€CTBE pearcura AJisl IPpUroToOBJICHUA

14 pereHepanoHHOro pacrpopa st Na-KaTHOHUTOBOr0 puibTpa?

A NaOH

B NaCl

C NasPOs - 12 H20

D Na2COs

15 TexHosornyeckuii HMKJI Na-KaTHOHMTOBOIO GHUJILTPA COCTOUT U3...

A OuIbTpaluu, pereHepannn, OTMbIBKY (GUIBTPA OT MPOAYKTOB PereHepalui,
B3PBIXJICHHS

B Ckopoctu (uIbTpaluu, pereHepanum, OTMBIBKH (QUIBTPa OT MPOJIYKTOB
pereHepaIyu, ¥ CHOBa CKOPOCTH (PHIIHTPALIUH

C YMsArdeHus, B3phIXJICHUS] KATHOHUTA, PETeHepalii, OTMBIBKH (PUIBTpa OT
MIPOJIYKTOB PETCHEPAINH, U CHOBA YMSITUYCHHSI

D B3poixnenus, perenepaiuu, OTMbIBKH (PHIBTPA OT MPOLYKTOB pEreHepalum, u
CHOBA B3PBIXJICHUS

16 Yxyauenue ruipoAMHAMAYECKON XapaKTePUCTHKHU CJIOSI KATHOHUTA
00yCJIOBJIMBAET

A CHIKEHHE CKOPOCTH (hUIIBTPAITIN

B CHIKeHHe BBICOTHI 3arPy3KU KaTUOHUTA B QUIBTP

C CHmxenue crenenu ucnonb3zoBanus JJOE (nnHamudeckoil 0OMEHHOM eMKOCTH)

D CHIKEHHE YIeIbHOTO pacXxo/1a BOJIbI uepe3 GuibTp

17 Hauo6oJ/1ee 3k0HOMUYHBIH TeMIIEPATYPHBIN pe:KUM PadoThl HCTOYHHKA
TEIUIOTHI 10 PAacXo1y TeNJOHOCHTEJIS HA MOJNMUTKY TEeIJIOCeTH

A 95/70

B 105/70

C 130/70

D 150/70

18 TemmnepaTypa BoabI 0CJIe XUMBOJA00OYHMCTKH, HA BX0/I€ B 1€a3PaTop J0JKHA
ObITH

A ~50°C

B ~55°C

C ~60°C

D ~65°C

19 OO0 as ’keCTKOCTH BO/bI JJI KOTJIOB € €CTeCTBEHHOI HUPKYJIALMeH He

A0JIKHA NMPEeBbINIATH

1 MKI-3KB/KT

10 MKr-3KB/KT

100 MKr-3KB/KT

OQ|w|>

1 Mr-sKB/KT




20 3navyenue pH BoabI 11 KOTJIOB € €CTECTBEHHON HMUPKYJIALUEN He T0JKHO
NMPeBLINIATH

A pH=55 + 0,1

B pH=7,0 + 0,1

C pH=83 £ 0,1

D pH=9,1 £ 0,1

21 Coaep:xkaHue pacTBOPEHHOT0 KHCJI0PO/a B Bo/Ie MOCJIe ea’dpaTopa sl KOTJI0OB
C eCTECTBEHHOM IUPKYJIsiIUeil He 10JI2KHO NMPEeBbIIIATH

A 0,1 MKr/xr

B 1,0 MKI/KT

C 10,0 MKr/KkT

D 100 MKI/KT

29 3navyenue pH BoabI U1 MOANUTKHU TEMJIOBBIX ceTeil NP 3aKPbITOM cucTEeMe
TeNJI0CHAOKeHU s

A pH=55 + 0,1

B pH=7,0 + 0,1

C pH=83 £ 0,1

D pH=9,0 + 0,1

IlepeyeHnb BONPOCOB /IS MOATOTOBKH K IK3aMEHY

Pa3zpgen 1. Tema 1.1
1. VIcTOYHMKY 1 XapaKTepUCTHKA 3arps3HeHHi mapoBoasHoro Tpakta TOC.
2. OcHOBHBIE TpeOOBaHUS K Ka4deCTBY MHUTATENBHON BOIBI TAPOBBIX KOTJIOB M
MMOJAITUTOYHOM BOJIBI TEIJIOBLIX CETEH.
3. Knaccudukamms u xapakTepruCcTUKa IPUMECEH TPUPOIHBIX BOI.
4, TexHOJIIOTHYECKHE ITOKA3aTEIN KaYeCTBA BOIEI.

Pa3znen 2. Tema 2.1
TexHoNnornyecKknue CXeMbl MPEIBAPUTEIHHON OUUCTKHA BOJIBI.
DU3UKO-XUMHYECKHE OCHOBBI KOATyJIALIMU BOJBI.
W3BecTkoBaHME BOIEI.
Marse3unaibHoe 00eCKPEeMHUBAHNUE BOJIBI.

robhdRE

Pasznea 2. Tema 2.2
Konctpykunm ocernurenei.
OU3NKO-XUMUYECKHE OCHOBBI (PUIBTPOBAHUS B (PMIIBTPAX HACBITHOTO THIIA.
OUIbTpYyIOLIME MaTepUalbl OCBETIUTENbHBIX (QUIBTPOB.
Knaccudukanus 1 KOHCTPYKIIMK OCBETJIUTENIBHBIX (PUIBTPOB.
TexHosorust ocBeTJIEHNs BObI B QUIbTPaX.

agrowpnE

Pazgean 3. Tema 3.1
HNoHooOMeHHbIE MaTepHalibl, CTPOSHUE, CTPYKTYpA.
TexHomornYecKre CBOMCTBA HOHOOOMEHHBIX MaTEPHAJIOB.
DuU3NKO-XUMHUIECKHUE OCHOBEI HOHHOT'O O6M€Ha.
Texnonorus Na-kaTHOHHUPOBAHUS BOJIBL.
Perenepanust Na-kaTHOHUTHBIX (DUITBTPOB.
JByxcTynenuaroe Na-KaTHOHUPOBAHUE BO/IbI.
TexHonorus H-kaTnOHMPOBaHUS BOJBI.

NoogkrwdpE




8. Pereneparnust H-kaTHOHUTHBIX (DHIIBTPOB.
Pa3nea 3. Tema 3.2
AHNOHMPOBaHUE BOJBI.
KoHcTpykuuu 1 3KkcIutyaTanus HOHUTHBIX (QUIIBTPOB.
Cxema napamnensHoro H-Na-katnonuposanus.
Cxema nocnenosarenbHoro H-Na-karnonupoBanusi.
Cxema nocnenosarenbHoro H-Na-katnoHupoBaHus ¢ «rojogHoi» pereHepauueid H-
KaTUOHUTHBIX (UIIBTPOB.
6. CxeMbl XMMUYECKOTO 00€CCOIMBAHUS BOIBI.

S

Paznen 4. Tema 4.1
. TeopeTnuecknue OCHOBBI TEPMHUYECKOM JIea’dpaliiu.
. KoHcTpyKkunu TepMuyecKkux Aea’paTropos.
. HexapOoHu3anus BOJIbI.
4. Xumudeckue METObl yAaJICHUsI Ta30B U3 BOJBI.

WN -

Pa3znen 5. Tema 5.1

1. Tepmuueckoe obecconuBanue BOAbl. (CXema OJHOCTYNEHYATOW WCHApUTEIbHON
YCTaHOBKH.
Cxema MHOTOCTYNEHYaTONW HCHIAPUTEIHHON YCTaHOBKHU.
Konctpykuuu ucnapureneit (KUMSAIIIEro TUIa, MTHOBEHHOTO BCKUIIaHUS ).
[IpuuunHbI 3arpsi3HEHUs Iapa U COCOObI YMEHBIUICHHUS 3arPS3HEHUS.
Ou3NYeCKUEe METOAbl YMEHBIIICHUS HAKUTICOOPA30BAHUS B UCTIAPUTEIISX.
XUMUYECKUE METObl YMEHBIICHUS HAKUTIEOOPA30BaHUS B UCTIAPUTETISAX.
OU3NKO-XUMUYECKHE METO/Ibl YMEHbILICHUSI HAKUTIE0Opa30BaHUs B UCTIAPUTEIISIX.

Nogkrwd

Pa3znen 5. Tema 5.2
MemOpaHHBIE METOIBI 00PAOOTKH BOIBI.
2. CymHOCTh MeTO/Ia 0OpaTHOTO OCMOCA U €T0 IPUMEHEHHE.

=

Pa3znen 6. Tema 6.1
1. O6paboTka oxnaxaaromiei Boasl. PekapOoHuzammsi.
2. Metoasl  yMeHBIIEHHS  OWOJIIOTMYECKUX  OTJOXKEHUH  HA  TMOBEPXHOCTAX
TEII000MEHHUKOB U TPYyOOIIPOBOJIOB.

Pacuetno-rpaduueckas padota (PI'P) BeimosiHseTcst 00y4daronMces caMOCTOSATENBHO 10T
pykoBojcTBoM npernoaasareis. [Ipu Beimonnenun PI'P oOyuaromuiicss 1okeH MoKaszaTh CBOE
yMeHHe paboTaTh ¢ HOPMAaTUBHBIM MaTEpUAIIOM U JPYTUMHU JUTEPATypPHBIMH HCTOYHMKAMH, A
TakkK€ BO3MOXKHOCTb CHUCTEMATH3UPOBAaTh M aHaJU3UpOBaTh (AKTUYECKUH MaTepuan u
CaMOCTOSITEJIBHO TBOPYECKHU €TI0 OCMBICIIUBATD.

[Ipenonasatens hopmynupyet 3aganue s PI'P u pekoMmenayer nepedeHb JTUTepaTyphl
JUI €€ BBINOJHEHUs. VCKIIOUUTENhHO BaXKHBIM SIBIISIETCS MCIIOIB30BaHUE HWH(OPMAIIMOHHBIX
HUCTOYHUKOB, @ UMEHHO cHucTeMbl «IHTEepHET», 4TO NacT BO3MOXKHOCTh OOydarommmcs Oosee
MIOJTHO M3JIOKUTh MaTepual Mo BEIOPaHHOM UM TeMe.

B nponecce Bemmonnenus PI'P oGyuarommiicst gomkeH pa3oOpaThCsi B TEOPETUUYECKUX
BOIIPOCAX 3aJaHHOM TEMAaTHKH, CaMOCTOATEIIBHO MPOAHAIU3UPOBATh IPAKTUYECKUNA MaTepuall,
pazo0path 1 000CHOBATH MPAKTHYECCKUE TIPEITTOKCHHSI.

[IpernonaBatens, nMpoBepuB paboOTy, MOXKET BO3BPATUTH €€ I JAOpPa0OTKH BMECTE C
NUCbMEHHBIMU 3aMeuyaHusMU. OOydaromuiicsl JOJDKEH YCTPaHWTh IOJTYy4YEHHBbIE 3aMeuyaHHs B
YCTaHOBIICHHBII CPOK, TIOCJIE YeTo paboTa OKOHYATEIFHO OLIEHUBACTCS.



PI'P pabota nomkHa ObITh OopMIIeHA B TIeUaTHOM BUjae Ha ¢opmare A4 u coaepxarb
OCHOBHBIC JTalbl BBIMOJIHEHUS paOOThl (TUTYJIBHBIA JIUCT, JIUCT 3aJaHUfA, COJEp)KaHHE,
BBEJICHUE, PAaCUeThl, 3aKII0OUEHHE, CITUCOK JINTEPaATypPhl, MPUIOKEHUS (€CTT HE00X0ANMO)).

IIpumep 3axanus 1J1s1 BHINIOJTHEHUsI pacdeTHO-rpapuyeckoii padorsl (PT'P)

Paccunrate BbIOpanHylo cxemy BIIY ¢ oOopymoBanuem, 4ucioM H rabapuTaMu
OCHOBHOIO 000py/lOBaHMs, IOTPEOISEMOr0o pacxojla peareHTOB M PpacxoAO0B BOJbl Ha
coOcTBeHHBIE HYX/1bl. COCTaBUTh MOSCHUTEIBHYIO 3aIIMCKY CO crienuduKanueii 000pynoBaHus.

BapI/IaHTBI IMIPUHIUIIMAIBHBIX CXEM BOAOIIOATOTOBUTEIIBHBIX YCTAHOBOK

Howmep [TpuHIUNIHATBHBIE CXEMBI BOJOMOITOTOBUTEIILHBIX YCTAHOBOK Pac;( o
BapHaHTa M°/q
1 K (mm UK)-M-Hi—-Ho—1-b—- A2 350
2 K (mmu UK) =M — Hin— Hon— /1 -b - A2 400
3 K (mmu UK) —M — Hin—H2 -1 - b -Ain— A2 605
4 K (mm UK) —M —Hin-H2— 1 - b — Ain— A2 500
5 K (umu UK) —M —Hin--H2 - 1 - b — A2 — ®CL] 550
6 K (mmu UK) —M —H1 —Hon— I -b — A2 315
7 K m UK)-M -Hin—-A1-H2—J1-b - Az 408
8 K UK)-M -Hin—A1 —I-b—-H2— A2 375
9 K@mUK)-M-Hi1i—-A1—-H2—I-b— A2 625
10 Kmm UK)-M-Hin—A1—-H2—JI—-b— Az 700
11 K (mm UK) - M —Hin—A1—I-b—-H2— Ao 475
12 UK-M-Hin—-b- A1—Hz— A2 — ®CJ] 750
13 NK-M-Hi-A1-Ho—-b—-A1-DOCU 800
14 NK-M-Hi—Ai1—JI-b—-—H2— A2— ®CJ] 650
15 UK-M-Hi—-Ai—-Ho—JI-b—-A2—DOCJ] 530
16 UK-M-Hin—A1—-Hz2—1-b— A — ©®CJ] 485
17 NK-M-Hin—A1—]-b—-Hz2— A — OCJ] 650
18 NK-M —Hin— Ain—H2 - A2 - OCI 580
19 K (mmu UK) — M — Na1 — Naz 275
20 NK — M — Nain — Naz 330
21 NK-M-Hi—-J1-b—Naz 300
22 UK -M—-Hi-H2—--b—-Naim— Naz 405
23 K (mmu UK) —M — Hin—H2 — /1 - b — Nai1 — Naz 150
24 K-M-Hi—-H2—-—-b—Naim—Naz 200
25 K—-M-Hi—Nai1—Hi1—J[-b—Nax 315




26 K—-M-Hi—Namm—Hz2—-1-b-Naz 255
27 UK -M —Hi1—-H2—- 1 - b —Naln— Naz 275
XUMUYECKUI COCTaB HEKOTOPBIX HCTOYHUKOB BOJOCHAOKEHUS
B3Bemien- . KecTtkocTb,
Howmep Uctounuk Mecto HBIE Cyxoit | Oxucisie- MTI-9KB/KT
OCTaTOK MOCTb
BapuaHTa | (peka/o3epo) | oTOOpa mpoObl | BELEeCTBa, ML/KT ' I /Kl"’ s K
MI/KT “
1 Amynapbs Kepku 4970 — — 576 | 3,12
2 Amyp XabapoBCcK 35,0 66,0 2,8 0,87 0,7
3 Amnrapa AHrapck 17,0 116,0 2,6-6,7 1,18 | 1,11
4 Boira SApocnasib 13,0 167,6 14,2 2,5 1,95
5 Bomra Kazaub 10,0 360,0 11,2 48 2,3
6 Bonxos Hosropoa — — 25,3 1,47 1,2
7 Boponex JInnenx - 320,4 - 51 4,6
8 JlayraBa JlayraBnwic 50,0 — 12,5 3,2 3,0
9 CenepHas ApXaHTelIbCK - - 8,5 6,48 | 4,34
/IBrHa
10 JlecHa UepHuron 14,0 - 53 4,29 4.1
11 Juenp 3amopoxne - 315,0 10,2 3,82 | 3,08
12 Jlon 3a10HCK - - 5,8 51 481
13 Ceneperuii JIucuuanck - - - 4.8 3,2
Jlonery

14 Enuceit KpacHosipck 2,6 154,4 1,0 2,6 3,3
15 HpTeim OMck 172,4 3444 14,8 2,8 2,7
16 Kama bepe3nukn 155,0 1098,0 11,8 52 2,2
17 Knasema Bragumup 8,0 347,0 9,0 3,2 2,6
18 Kypa Anu-baiipaMsl 300,0 884.,0 5,5 7,36 3,8
19 Jlena - - 4740 3,46 | 2,42
20 Jlomaun XapbKOB — 874,0 — 10,7 6,6
21 Muacc YenstOMHCK 44,0 470,6 - 4,67 1,4
22 MockBa MockBa - - 8,6 43 3,3
23 Hapsa DcToHUsA - 166,0 8,3 2,14 19
24 Hesa JlenwHTpan - 67,2 - 0,55 | 0,43
25 Heman Kaynac 18,0 - 50 42 4.1
26 (01553 HoBocubupck 405,0 206,0 2,9 3,23 | 1,21
27 Oka ["opbkuit 62,4 438,0 13,6 5,97 4.0
28 [Tegopa Yerp-Iunema - - 16,0 0,9 0,78
29 Tobon Kycranaii 18,0 - - 8,22 | 3,75
30 ToMms KemepoBo 753 151,2 5,8 1,6 0,96
31 Ypan I'ypreB 34,0 769,6 5,2 6,2 3,84
32 Ina Tam060B 25,0 584,0 5,7 6,9 45
33 [lekcHa Uepemnosen 10,4 296,4 12,1 4.1 2,1
34 Bbatikan - - - — 143 | 1,12
35 Banxam - - 1775 - 10,7 | 3,17




[Ipunoxenue 2
7 OueHoYHbIE CPeICTBA MPOBEACHUS IPOMEKYTOUYHOM aTTeCTAlUN

a) [Inanupyemsbie pe3yapTaThl 00yUEHHUs U OLIEHOYHBIE CPEACTBA JUIS IPOBEICHUS IPOMEKYTOUHOM aTTEeCTAINH:

TEXHUKO-O3KOHOMHNYCCKUX

rokasareneu paboThI
TETIOMEXaHHYECKOTO
00opynoBaHus

Koo Unouxamop oocmudicenus
quuKamopa KomnemeHyuu Ol;eHO’tHble cpedcmea

IIK-1 — CpoocodeH y4acTBOBATh B OHEHKE TEXHHYECKOr0 COCTOSIHHS, TOMJEeP:KAHUSI W BOCCTAHOBJIEHHSI PAa0dOTOCHOCOOHOCTH TeNJI0MeXaHHIeCKOro

00opynoBaHus NpoMbinLIeHHbIX TOC

IK-1.1 OueHuBaet YPOBEHb Ipumenenue KOMNIEKCHBIX MEMOO08 peuleHUsl IKOI0SULECKUX 3A0aH.
TeXHHYECKUX  pEIICHHUIH Hampumep, npoussectu Tepmudeckoe odeccommBanue Boabl: 200-300 M BOABI TOABEPTHYTH Ha JTAOOPaTOPHOI
HaIPABJICHHBIX Ha MCTIapUTENbHOW ycTaHOBKe (puc. 1) Tepmuyeckomy obOecconmuBanuio. JlucTwmiar coOpaTh B cOopHUK. B
[TOBBILICHUE TUCTUILIATE ONPEAEIIUTD KECTKOCTh U COJIECOAEPIKAHUE.
s dexTuBHOCTH PAOOTHI
TEIJIOMEXAHUYECKOT O
00opynoBaHus

Puc. 1. Cxema nabopaTopHOil UCTIApUTENBHON YCTaHOBKHU:
1 - xon6a ¢ ucxoaHOU BOIOH; 2 - XOIOAUIBHUK; 3 - COOPHHUK IUCTUILIATA
IK-1.2 IIpoBoaut yuer u aHanus 3a0anue 1. DKcuepuMEHTalIbHOE ONpEeNCHHE IoKa3aTelel KauecTBa BOJAbI Ha J1a0OPaTOPHBIX

[yCTaHOBKaX.

[lepen HawanoM TpOBENCHHS J1a0OPATOPHBIX paboT oOydarommecss IOJydaloT HCCIeIyeMYyI0 BOAY U
OTIPECIISAIOT €€ MPO3PAYHOCTh U COJEpKAaHUE B3BEIICHHBIX BEIIECTB. 3aTe€M OT(HMILTPOBBIBAIOT YaCTh BOJIBI U
B (punpTpare OmpenensioT MIEI0YHOCTh (KHUCIOTHOCTB), )KECTKOCTh, COJIEP’KaHUE XJIOPUIOB, OKHUCISIEMOCTb,
CTaOUIIBHOCTD, CONIECOIEpKaHuE, HaTu4Ke B Boje xkenesa, O, u CO,.

[Tocnie mpoBeeHNS 3TUX aHATU30B UCCIEAYEMYIO BOIY MOABEPTAIOT CICAYIOIIUM BUaM 00paOOTKH:

L4 MN3BCCTKOBAHMUIO,




Koo
uHouKamopa

Hnouxamop oocmudicenus
KOMnemeHyuu

Oyenounvie cpedcmea

J KOaryJisium,
J TEPMHYECKOMY Ta30y1aICHHIO;
. TEPMHUECKOMY 00€CCOINBAHUIO;
. H*, Na*-karnoHupoBaHuio.

Tlocie KaXXa0ro Bpaa O6pa6OTKI/I IMPOBEPAIOT, KAK U3BMCHUJIUCH ITOKA3aTCIIUM Ka4€CTBA BOBI.
Tlocite M3BECTKOBaHMA OIpECaACIIAIOT!

° JKECTKOCTD;
. I[EJIOYHOCTb;

° coJlecoJIepiKaHue;
. OKHCIISIEMOCTD;

° CTaOMJILHOCTb.

[Toce Koarynsauyu HeOOXOAMMO TPOBEPUTH OKUCIIIEMOCTb.
[Tocne TepMuyecKoro razoynajieHus HE00X0AUMO MpoBepUTh conepxkanue 0, u CO,.
[Tocne TepmMuyeckoro odecconBaHusi HEOOXOAMMO NMPOBEPHUTH KECTKOCTh U COJIECOIEpKaHHE.
[Tocne H*-xaTHOHMPOBAHHUS HEOOXOIUMO TIPOBEPHUTH HKECTKOCTD, IIETOUHOCTD U COJIECOIEPIKAHUE.
[Tocie Na*t-karrnoHMpoBaHUsI HEOOXOUMO TIPOBEPHUTH JKECTKOCTD, MIEIOYHOCTD U COJIECOIEPIKAHHE.
3adanue 2. Cxonbko rpammoB CaClz conepxurcss B 1 M® BOJIBI, €CIM KalblUEBas KECTKOCTh PaBHa 4

MTI-3KB/1?

3adanue 3. Kakoe KOIMYECTBO M3BECTH HEOOXOAMMO AOOABUTH IS yMsrdeHus 1 M° BOJBI, €CIH ee
PKECTKOCTb HY>KHO CHH3HUTD C 5 10 2 Mr-3KB/m?

3adanue 4. OnpenenuTs KOHIEHTPAIUIO HOHOB Bogopoaa [H'] B pacTBope, BOJOpOHBIi MOKa3aTelb
pH koroporo pasen 5,1.
3aoanue 5. Onupenennts KOHIEHTpaLui HOHOB Bomopoxa [H'] m [OH] B pactBOpe, BOAOPOIHEI

rnokasatenb pH kotoporo paseH 8.




0) Ilopsiiok NpoBeeHUsI MPOMEKYTOYHON aTTECTAI[UH, IOKA3aTEeJIM M KPUTEPHHU OLleHNBAaHUS (IK3aMeH).

Kpurepun onieHk# (B COOTBETCTBUHU € (POPMUPYEMBIMU KOMIIETCHIIUSMH H IUTAHUPYEMBIMH pe3yJIbTaTaMu 00y4YeHuUs):

[IpomexyTouHas artecrauus Ho AUcCUUIUIMHE «OCHOBBI BOJOINOATOTOBKM Ha INPOMBIIUIEHHBIX NPEANPUATHAX» BKIOYAET TEOPETHUECKUE
BOIIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00y4YalOIMMUCS 3HAHUM, U MPAKTUYECKUE 3a/1aHNs, BBIBISIONINE CTENEeHb COPMUPOBAHHOCTU
YMEHUH U BIaJIeHUH, IpOBOIUTCA B (hOpME IK3aMEHa.

Ok3aMeH 1o AucuuIinHe «OCHOBBI BOAONOATOTOBKY HA MPOMBILUICHHBIX MPEANPUATUAX» POBOJUTCS B YCTHOU (popMe MO IK3aMEHALMOHHBIM
OuneraM, KaXJbli U3 KOTOPBIX BKJIIOYACT 2 TEOPETUYECKUX BOIPOCA M OJTHO MPAKTUYECKOE 3aaHUE.

[loka3zarenu u KpUTEPUH OLICHUBAHMSI DK3aMEHa:

— Ha OLIEHKY «OTJIMYHO» (5 OamioB) — oOyd4aromuiicss JEMOHCTPUPYET BBICOKHH ypOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE,
cUcTeMaTHYecKkoe M Tiy0oKoe 3HaHWe y4eOHOro Marepuana, CBOOOJHO BBIMOJNHAET MPAKTHYECKUE 3aJaHMs, CBOOOIHO ONEpUPYET 3HAHUSMH,
YMEHUSMU, IPUMEHSET UX B CUTYALUSX MMOBBIIIEHHON CI0XKHOCTH.

— Ha OIIGHKY «xopomio» (4 6amia) — oOydaromuicss AeMOHCTPUPYET CPEAHUN YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHLIMI: OCHOBHBIE 3HAHUS,
YMEHHUSI OCBOEHBI, HO JIONYyCKalOTCS HE3HAUMTEJIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJHEHHUS NPU AHATUTHUYECKHX OINEepalusix, MepeHoce 3HaHUM U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYALINH.

— Ha OLIEHKY «y/JOBJIETBOPUTENLHO» (3 Oasa) — oOy4darouuiics JEMOHCTPUPYET HOPOrOBbIM ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIHI: B X0/1€
KOHTPOJIbHBIX MEPONPHUIATUN JTOMYCKAIOTCSI OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTACIbHBIX 3HAHHM, YMEHMH, HAaBBIKOB, OOYYaIOLIUIICS HCIIBITHIBAET
3HAYUTENIbHbIE 3aTPYAHEHUS [IPU ONEPUPOBAHUM 3HAHUSMH U YMEHHUSMH [IPH UX MIEPEHOCE HAa HOBBIE CUTYaIUH.

— Ha OLEHKY «HEYJOBJIETBOPHUTENbHO» (2 Oamna) — oOyuarommiicss JeMOHCTpHpYeT 3HaHusi He Oonee 20% TeopeTHMYecKoro marepuana,
JIOTTYCKaeT CYIIECTBEHHbIE OUTMOKH, HE MOKET MOKa3aTh MHTEJUIEKTyaIbHbIE HABBIKYM PEIICHUS MPOCTHIX 3a7au.

— Ha OIICHKY «HEYJOBIETBOpHUTEIbHO» (1 Oaymn) — oOydaromuiics HE MOXKET IOKa3aTh 3HAHUS HAa YPOBHE BOCIPOM3BENEHUS M OOBSCHEHHUS
nH(pOopMalUY, HE MOXKET MTOKa3aTh HHTEJJIEKTyaJlbHbIE HABBIKM PEIIECHHUS MPOCTHIX 3a/1a4.



