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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.2 ®usnueckasa xumusi. OCHOBBI BOIOIIOATOTOBKH
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HanpaBnenune noaroToBku
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TpynoeMKocTb 10 yueOHOMY IUIaHy 216/6 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JlabopaTopHbIie pabOThI 18 4acoB

[IpakTryeckue 3aHATUS 36 9acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 90 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 90 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DKk3amMeH 4 cemMecTp

3auer - cemMecTp

BPK, /13 5 ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA
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Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS
KOMIIETECHINH KOMIIETECHINH
1. IIK-1 IIK - 1.1 YyactByer B 3HAHUs: 3HAET CXEMbI pa3MEIEHUS OOBEKTOB
Crnoco0eH k pa3paboTke cxeM npodeccCuoHaNbHOM e TeIbHOCTH B COOTBETCTBUU C
pa3paboTke pa3MelieHust OObEKTOB  |TEXHOJIOTHEH ITPOU3BOACTBA
cXeM podecCHOHAaIBHOM yMeHHs1: YMeeT pa3padaTbiBaTh CXEMbl pa3MeEIeHHUs
pa3MeIIeHUs JICSTCIIBHOCTH B 00BEKTOB PO ECCHOHATIBHOM 1S TETFHOCTH B
00BEKTOB COOTBETCTBUHU C COOTBETCTBUHU C TEXHOJIOTHUEHN IMPOU3BOACTBA
npodeccuoHanb |TEXHOJOTuen HABBIKH: YUYacTBYeT B pa3pabOTKe cXeM
HOM IPOU3BOJCTBA pa3MerieHust 00beKTOB MPOodhecCHOHATBHOM
JIESTEIIBHOCTH JESITEIIbHOCTH B COOTBETCTBUU C TEXHOJIOTHEH
(OIT) B [1K - 1.2 CoGmronaer 3HAHMs: 3HAET [IPAaBUJIA TEXHOJIOTUYECKOU
COOTBETCTBUU C |MpaBuia JVCIATUTMHBI TIPH AKCIUTyaTallui 00BHEKTOB
TEXHOJIOTHEH TEXHOJIOTUYECKON pohecCuOHANBHOM e TENIbHOCTH
IPOU3BOJCTBA  |IMCUUIUIMHBI IPU yMeHusi: YMeeT IPUMEHATh [TpaBuiia
SKCILTyaTallui 0OBEKTOB |TEXHOJIOTHYECKOW JUCIMILIMHBI IPH OKCILTyaTallku
poeCCHOHANTBHOM 00BEKTOB PO eCCHOHATBHON AeSITENEHOCTU
NEATEIbHOCTH HaBbIkn: Co0JI01aeT NMpaBuUiia TEXHOJIOTUUECKON
JUCIUATUTMHBI TIPH AKCIUTyaTaluu 00BEKTOB
PO EeCCHOHATBHON JeATEHHOCTH
2. 1IK-4 [TK-4.1 Yaactue B cOope |3HaHus: 3HAET NPUHLMIIBI cOOpa M aHaIU3a
Crniocoben Y aHaln3e MH(OPMALIMOHHBIX UCXOTHBIX TaHHBIX IS
IPOBOJTUTH UH(POPMAIIMOHHBIX IIPOEKTUPOBAHHUS
pacyeTsl 1o WUCXOJHBIX IAHHBIX U1 |YMEHHsi: YMeeT IPOBOAUTH cOOp U aHATIN3
THUITOBBIM MPOEKTUPOBAHHUS MH(OPMALIMOHHBIX UCXOJHBIX TaHHBIX AJIs
METOJIUKAM, IIPOEKTUPOBAHUS
IPOEKTUPOBATH HABBIKH: YYacTBYeT B cOOpe U aHallu3e
TEXHOJOTHYECKO MH(OPMALIMOHHBIX UCXOTHBIX TaHHBIX IS

e o0bopynoBaHue
c
UCTIOJTb30BaHHE
M CTaHJIapPTHBIX
CpeAcTB
ABTOMATH3AINH
IMPOCKTUPOBAHUA
B COOTBETCTBUU
C TCXHUYCCKUM
3a/laHueM

MMPOCKTUPOBAHU

[1K-4.2 Pacuer u
IIPOEKTUPOBAHUE JIeTaNIEH
Y y3JI0B B COOTBETCTBHH C
TEXHUUYECKUM 33JJaHUEM C
MCII0JIb30BaHUEM
CTaH/IapTHBIX CPEICTB
aBTOMATH3ALNH
MPOEKTUPOBAHUS

3HAHUs: 3HAET IPUHLUIIBI pacueTa u
MIPOEKTUPOBAHUS AETAJIEH U y3JI0B B COOTBETCTBHH C
TEXHUYECKHUM 33/IaHUEM C UCIIOJIb30BAHUEM
CTaHJAPTHBIX CPEICTB aBTOMATHU3ALUU
IIPOECKTUPOBAHUSA

YMeHHs: YMEET IIPOU3BOJUTE pacueT U
IIPOCKTUPOBAHUE IE€TAJIEN U Y3JI0B B COOTBETCTBUH C
TEXHUYECKUM 3aJaHUEM C UCIIOIb30BAHUEM
CTaHJAPTHBIX CPEJICTB aBTOMATH3ALUN
MIPOEKTUPOBAHUS

HABBIKHU: BBINOIHAECT pacyeT U NPOEKTUPOBAHUE
JleTanei v y3JI0B B COOTBETCTBUH C TEXHUYECKUM
3aJIaHUEM C UCIIOJIb30BAHUEM CTAH/IAPTHBIX CPEACTB
aBTOMAaTHU3aLUU IIPOECKTUPOBAHUS




I1K-4.3 Yuactue B 3HaHMsI: 3HAET IPUHLUIIBI IPOBEACHUS MTPEABAPU-
IPOBEJCHUH MTPEABAPH- |TEIBHOTO TEXHUKO-3KOHOMHYECKOTO 000CHOBAHHUS

TEJIBHOTO TEXHUKO- MPOEKTHBIX PELICHUI

SKOHOMHYECKOTO YMeHHusA: YMeEET IPOBOAUTH MPEIBAPU-TEIBHOTO
000CHOBaHUS IPOEKTHBIX | TEXHUKO-DKOHOMHYECKOI0 000CHOBAHHUS IIPOEKTHBIX
peleHui perieHunit

HaBbIKH: [[prHUMaeT yyactue B npoBeeHUN
npeBapu-TEIbHOIO TEXHUKO-2KOHOMUYECKOTO
000CHOBaHHUS ITPOEKTHBIX PEILICHUN

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucuuminHa OTHOCUTCS K 4YacTH, (POpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOLLIEHUI
OIIOIL

JucnurnuHa siBIseTcs 0053aTeIbHON

Jns  npopomxkeHus  (GopMUpOBaHMS — 3aABJICHHBIX ~ KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
NPEIIECTBYIONINX MPAaKTHK: YueOHas npaktuka. [Ipodmmmpyromas npaktuka (I1K-4), YueOHas
npaktuka. [Ipodunupyromast nmpakruka (ITK-1)

W3ydyaemass IUCUUIUIMHA SIBJISETCS OCHOBOM MJI MPOJOJDKEHHS (OPMUPOBAHHUS YKa3aHHBIX
KOMIETCHIMI B CIESIYIOIIUX AucHuiuinHax: KoTenbHble ycraHOBKM U maporenepatopsi (I1K-1),
Hcrounnkn wu cucremsl temiocHaOxkenuss (I1IK-1), DnexTpocHaOkeHWE NPEANPUATHA H
anektpoodopynoBanue (I1K-1), SnexrpocHabdxenune npennpustuii (I1IK-1), TermmomaccoodMmennoe
obopynoBanue npeanpusituii (I1K-4), Texnonorudeckue snepronocutenu npennpusituii (I1K-4),
OKcITyaTanus TerlodHepreTuueckux yctaHoBok U cuctem (IIK-4), Harnerarenu u TensoBble
neurarenu (I1K-4), KonctpyupoBanue Ttemnorexuuueckoro obopynoBanus (IIK-4), Teopus
roperuss tomuBa (I1IK-4); mpaktukax: Ilpenmumnomnas mnpaktuka (IIK-1), Ipenaumiomuas
npaktuka (I1K-4); rocynapcrBenHoii utoroBoit arrecrauuu B ¢opme: IloaroroBka k mporemaype
3alUThl M 3alUTa BIMyCKHOM KBanupukaunonHoit padots! (IIK-1), ITogroroBka k mpornenype
3alIMTHI ¥ 3allIUTa BBIMTYCKHOW KBanupukanuonHon padotsl (ITK-4)

Pazzen 3. OLIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI M1

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUN HCIONb3YIOTCS METOJ0JIOIMYECKHE TEXHOJIOTHH,
pean3yone JeATENbHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBIM, PAKTUKO-OPHUEHTUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMHU CTPAaTErMUYE€CKUMU TEXHOJIOTHSIMH SIBISIFOTCS: JIEKIIMOHHBIE 3aHSTUS, IPAKTUUYECKHE U
n1abopaTOpHbIE 3aHATUS, IPOLEAYPHI CaMOOOyUEHUS

Ha noctuxeHne KOHKPETHBIX Iened oOyueHusi HamnpaBieHbl MPUMEHSEMble TaKTHYECKHe
TEXHOJIOTUH: 3aJIaHMsl, UHPOPMALIMOHHBIE, KI1aCCUYeCcKast JISKLIUs

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

4 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 Tembl 3aHATHI

4acoB KOMIIETEHINH
XUMHYECKH AaHAJIHU3 B TENJIOOHEPTreTHKE 72 IIK-1, IIK-4
Jlexuus. BonHO-XMMUYECKUN PEXKUM IIPOU3BOICTBEHHO- 18

otonuTenbHoM KoTenbHOM M TOC. [locTynenue npumecei B BOYy.
ITokazarenu kauecTBa BOJBL.
[TpuponaHbie BOJBI, UCIIOIb3YEMbIE B CUCTEMAX TETNIOCHAOKEHUSI.




TpeGoBanusi, mpebsBIsSEMbIE K KAU€CTBY BOJbL. XapaKTepUCTUKA
IPUPOJHBIX BOJ, IPUMEHSEMbIX B TEIUIOBBIX ceTsAX. OCHOBHbBIE
MOKa3aTey KauecTBa BoJbl. TpeOoBaHUS K Ka4yeCTBY BOJBI,
HCIIOJIb3YEMOM B TEIUIOBBIX CETHAX.

Meponpuarus o yaydlIeHUI0 Ka4eCTBa BObI, IPUMEHSEMOH B
TETUIOBBIX ceTsX. Kiaccudukanys MeTo0B yaydIIeH!s] KauecTBa
BOJIbl. T€XHOJIOTMUECKHUE CXEMBI YIy4lIEHUsI KaueCTBa BOJIBI.
TpeboBaHMs K KaUeCTBY BOJIbI, HCIIOJIb3YEMOM B TETUIOBBIX CETSX.
Koarynsauus kommonansix npuMmeceit Bosibl. CyIHOCTb Ipolecca
koaryisuuu. KonraktHas xoaryssuusd. ['eTepoagakoaryssnus.
DIIEKTPOXUMUYECKOE KOATYJIUPOBAHHE.

Opranu3anus CKJIaJIoB peareHToB. ArmmapaTrypa st
IIPUTOTOBJICHUS PEAreHTOB K JI03UpOBaHUI0. Jlo3upoBaHue
pEeareHToB.

KectkocTs Bosbl. OOpa3oBaHue OTIOKEHUHN B BOJIOTPEIHOM
obopymoBanuu. JKecTKOCTh BOJIBI: TIOHSATHE U KJIacCU(DUKAIIHSL.
CymHocTs npoiecca ¢punbtpoBanus. Kinaccuduxaims GpuinbTpos

[TpakTrueckoe 3ausaTue. OeHKa HAKUIeoOPa3yIoIUX CBONCTB
Bonbl. Munekc Jlamxkense. [Iporeccer 00pa3oBaHust HAKUITH B
BOJIOTPEHHBIX KOTNIaxX. Opranusanus XMuMHU4eCKOro KOHTPOJIS U
OLIEHKAa MHTEHCUBHOCTH HAKUTIEOOpa30BaHHS B BOJIOTPEHHOM
000py/I0BaHUU.

Ywmsruenne Boibl. TeopeTnieckrne OCHOBBI YMSTYSHHS BOJIBI.
Knaccudukanus MeToa0B.

QunpTpoBanue Bobl. [IpegouncTka Boabl GUIBTPOBAHHEM.
Makpo- 1 mukpoduabTpoBanue. PuIbTpyrOIINe MaTepUabl,
UCTIONTb3yeMbIe B 3epHUCTHIX (MiIbTpax. PacnpenenurensHbie
cucTeMbl GUIBTPOBAIBHBIX anmnaparoB. [[pomMbiBka
(MIBTPOBANBHBIX aIapaToB.

OcgetneHue u obecrBeUMBaHUE BOJbI. TE€XHOIOTHUYECKHUE CXEMBI,
npoueccsl U annapaThl. CyIIHOCTb MPOILIECCOB OCBETICHUS U
oOecrBeunBaHMs. TeXHOIOIrMYECKHE CXEMbI OCBETICHUS U
oOecrBeYMBaHMS BOJIbI, KiTaccu(UKanus 1 puMepsl. Buisr u
YCTPOMCTBO anmnaparoB, IPUMEHIEMBIX JUIsl OCBETICHUS BOJIBI.
O6e33apaxkuBanue Boabl. CyTh TIpoliecca 00e33apaKuBaHMsI.
Mertonpbl, npuMeHsieMble Tt 00e33apakuBaHus BObI. Y CTAHOBKU
JUTs 06€e33apakuBaHusl BOAbL. XJIopupoBaHHe BOAbl. O30HHUpOBaHUE
BOJIBI.

18

3amanus I CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
PI'P
PacueT xauecTBa BOJBI 11O CTYNEHSIM OYHUCTKH

36

MHas koHTaKTHas pa60Ta:

IloaroroBka K SK3aMeHY

30

IIpoBeneHmne dK3aMeHa

S cemecTp

Bunaer 1 TeMBI 3aHATHI

KoanuectBo
4acoB

dopmMmupyembie
KOMIIETEHIINHU

TexH0J0ruM BOAONOATOTOBKH

108

Jlekus.

Jerazarus Boapl. OO0IUE MOI0KEHUS OYUCTKH BOABI OT
PacTBOPEHHBIX ra30B. PU3MUECKHUE METOIbI Jera3aiiu.
TexHomorus

18

I1K-1, TIK-4




yaajgeHus TMOKCUIa yriaepoja B ekapooHuzarope. Y najaeHue
ra3oB B Jieasparopax. Buasl neasparopos.

O6e3:xene3uBanue BOAbL. VICTOUHUKY 3arpsA3HEHUS BOJbI TETLIOBBIX
ceTel OKHcIaMu kese3a. MeToabl 00e3Kene3nBaHNs BOJIBI.
O0e3xenesuBanue kogaercara TOC.

Koppo3us TemiohukannoHHOro 000pya0BaHus.
[TpoTuBokoppo3noHHas o0paboTka Boabl. O0IIME CBEICHUS O
KOpPpO3HH U €€ BuAax. MeTo1bl aHTUKOPPO3HMOHHOM 3allUTHI.
OO6paboTka BOJBI Ji1 CHUKEHHSI HHTEHCUBHOCTU KOPPO3UHU.
[TpoTuBOKOpPpO3HOHHAS 00PAOOTKA MOIUTOYHON BOJIBI.
Koncepauust 060pyaoBaHus MOAMUTOYHOTO TPAKTA U TEIIOCETEH.
HoBele TexHOI0TMM B BOJONIOATOTOBKE. /leaspaTopsl BUXPEBOIO
tuna. [[puMeHeHne KOMIIJIEKCOHOB B BOJOMOITOTOBKE.

[Ipaktuueckoe 3anstue. O4nCTKa BOABI OT PACTBOPEHHBIX Ia30B. 18
Pacuer neasparopa.

O0paboTka BOJBI METOJaMU HOHHOTO 0OMeHa. PaboTa HOHUTHOTO
¢bunpTpa. Pacxos peareHTOB HOHUTHOTO (PHIIBTPA.

[ToBbIIIeHHE KOJIOTHYHOCTH BOAOIOATOTOBUTEIBHBIX YCTAHOBOK.
Konnenmus co3ganus 6eccrounoit TOL. [TpuHIMIBI co3manus
Oeccrounon TOII.

JlaboparopHas paboTa. OmnpeeneHne peakiuu BOJHON Cpebl. 18
Meron pH-meTpun.

Omnpenenenue opraHoJIeNTUYECKUX MMOKa3aTeNeil KauecTBa BOIbI.
Omnpenenenue xectkoctu Boabl. OOmIast, kapOoHaTHAs U
HeKapOOHATHAas JKECTKOCTb.

Ornpezenienne meI0uYHOCTH BOJIBI.

Omnpenenenne KOHLUEHTPALUN OCTaTOYHOTO XJI0pa B
BOJONPOBOAHOM BOJIE.

OmnpeneneHne KOHIEHTPALMU PaCTBOPEHHOTO KUCIOPOAA B BOJE.
Koarymnsiuus komuionaHsIx npumeceit Boasl. Onpenenenue
ONTUMAJILHOW J03bI KOATyJISHTA.

Pacuer ckopbix GUIBTPOB.

Pacuer BepTUKaJIbHBIX OTCTOMHUKOB C KOHTAKTHOM KamMepou
XJIOTIbeOOpa3oBaHuUs.

CrabunuszanuonHas 00paboTka BoJibl, 00pab0TKa HHTHOUTOpaAMH
JUIsL YCTpAHEHUs] KOPPO3UH CTaIbHBIX M YYT'YHHBIX TPYO

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
PI'P

Pacuer BITY. BoaHo-XxUMHUYECKUH PEKUM TEILIOBBIX ceTeil. Bribop
CXEeMBI BOJIONOAT0TOBKH. O0mue TpedoBaHus K BOIHO-
XUMHUYECKOMY peKUMY TeruioceTeid. OCHOBHBIE TOJIOKEHUS U
3agaud. [loBbIIEHNE HAZIE)KHOCTH BOAHO-XUMHUYECKOTO PEXXKIMA
teruioceTeil. OCOOEHHOCTH BOJHO-XUMHUYECKOTO peXuMa Mpu
AKCIUTYaTal[iy BOJIOTPEMHBIX KOTJIOB, COKUTAIOIIUX MAa3yTHOE
ToruBo. OOIIHE MONOKEHUS BBIOOPA CXEM BOJIOTIOITOTOBKH.
Brusare kadecTBa BOJIBI CUCTEM TOPSYETO BOJOCHAOKEHUS HA
BBIOOD THIIA CUCTEMBI TEINIOCHAOKEHMSL. 54

Wuas koHTaKTHas padora: 0

Pasgen 5. METOJWUYECKUE VYKA3AHUS JUISI OBYYAIOUIUXCS IO OCBOEHHUIO
JTIACITUTUTNHBI

I/I3yquI/Ie JUCILHITIIMHBI Ou3nueckas xuMusa. OCHOBEI BOOOIIOATOTOBKHU PCKOMCHAYETCA HA4YaTh C



O03HAKOMJICHHsI ¢ paboueld MporpamMMoi, €€ CTPYKTYpOH W COJAEpKaHWEM pa3eioB. YUeOHBII
MaTepuall CTPYKTYPUPOBAH, M3YYEHHE JUCLMUIUIMHBI OCYLIECTBIIETCS B  TEMATHYECKOU
[10CJIEI0BATEIBHOCTH.

3aHATHSA JIEKIHOHHOTO TUIA JAI0T CUCTEMAaTU3UPOBAHHBIE 3HAHUS M0 AUCHMILUINHE Du3znueckas
xumusi. OCHOBBI BOJONIOATOTOBKH, KOHIIEHTPUPYIOT BHUMaHUE Ha HanboJee CIOKHBIX U BaKHBIX
Bonpocax. Bo BpeMsl JIEKIIMOHHBIX 3aHATUN PEKOMEH]YETCS BECTH KOHCIEKTUPOBAHUE y4EOHOIO
MaTepuana; oOpamarh BHUMaHHE Ha (OPMYJIUPOBKH M KATETOPUH, PACKPBHIBAIOIINE CYTh
npo0JieMbl, SBJICHUS WM Ipolecca; 3aQUKCUPOBaTh BBIBOABI M MPAKTHUECKHUE PEKOMEHIAIIMH.
[logroToBka K 3aHATHAM CEeMHHAPCKOr0 THMIA BKJIOYACT O3HAKOMIICHHE C IUJIAHOM
MIPaKTUYecKoro (1abopaTopHOro) 3aHATHS; pPabOTy C KOHCHEKTOM JIEKIMM, BBIIOJHEHHUE
JOMAIITHETO 3afaHus, paboTy ¢ y4eOHOU W y4eOHO-METOJAMYECKON IJUTEpaTypoil, HAayYHBIMH
U3JJAHUSAMU U DJEKTPOHHBIMH 00pa30BaTENbHBIMU PECYpCaMH, PEKOMEHJIOBAaHHBIMH paboueit
Iporpammoit JUCLUTUINHBI duznyeckas XUMHSL. OcHoBBI BOJIOMOJATOTOBKH.
CogepxaHre caMOCTOSTENbHON PadoThl ompesensercs pabodeil MporpaMMon JUCIHUILIAHBI
Dusnueckasgs xuMust. OCHOBEI BOOOIIOATOTOBKH, OLCHOYHBIMH M MCTOJUYCCKMMU MaTCpUaAIaMHU,
3aIaHUSIMU M yKa3aHUsIMUA TipeniofaBaresiss. CaMocTosiTenbHasi paboTa MOXKET OCYIIECTBIATHCS B
ayIUTOPHOM W  BHeayAUTOpHOH ¢opmax. DPPEeKTUBHBIM  CPEICTBOM  OCYIIECTBICHUS
CaMOCTOSITENIbHOM paboThl SBNSETCS SJEKTpPOHHAs HHGOPMAIMOHHO-00pa3oBaTenbHas cpeaa
VHHBEpCUTETa, KOTOpasi oOecrneyuBaeT JOCTyn K 0O0pa3oBaTelbHOM mporpamMme, pabodeit
nporpamme  JUCHUITIIMHBI Ousnyeckags xumua. OCHOBBI BOOOIIOATOTOBKH, K 3JICKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, IPOPECCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

Wzyuenue nucuurummabl Ousndeckas xumusi. OCHOBBI BOJOIOATOTOBKY BKIIIOUAET BBHITOJTHEHHE

pacuéTHo-TpaduyecKoit paboThl, nabopaTtopHoOit paboThI.
[lepnomuvHOCTh MpOBeAeHUS, (POPMBI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, CHCTEMa OLCHUBAHMUS
xoJza OCBOEHUS JUCLUILINH IIPEJICTaBIICHbI B pabouei IIpOrpaMmMe.

CDOpMOfI HpOMC)I(yTO‘-IHOﬁ arrecraigun 110  JUCHHIIIIMHE Ouznueckas xuMmusa. OCHOBBI
BOOOIMOATOTOBKHU ABJISACTCA 6aHHLHO-p€I\/'ITI/IHI‘OBI)II\/'I KOHTPOJIb, 9K3aMCH.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUITJIIMHBI

6.1. YueOHO-MeTOAMUECKOE 0OecIIeYeHE

KommuectBo
JK3EMIUISIPOB NEYaTHBIX

NoNe . W3TaHUH, UMCIOIINXCS B
CnucoK HCTIONb3yeMOH JTUTePaTyphl

n/n OnoNIMoTeKe, UiIn
ANIEKTPOHHBIN apec U3TaHUS
(pecypca) B cetu MuTepHer
YYEBHBIE, YYEBHO-METOJIMYECKHWE M1 HAVUHBIE U3JJAHW A
1. [KomsuioB, Amnatonuii CepreeBud. Bogomoaroroska B 17

sHepretuke [Tekcr] : [yde6. mocobue st BY30B TO
CHenuanpHOCTAM  "TermnoBble  DJIEKTpUY. CTAaHIMH' W
"TexHoJloruss BOABI W TOIUIMBA Ha TEIUIOBBIX M AaTOMHBIX
JJIEKTP. CTaHIUAX" HANpPABJICHHWS TMOATOT. JAUIUIOMHP.
cnernuanuctoB "Ternosnepreruka'] / A. C. Kombuios, B. M.
JlaBbiruH, B. @. OukoB. M.: U3g-80 MBOU, 2003. - 309 c.
ISBN 5-7046-0922-8. Dx3eMIurspsl: Bcero 17.

2. |XWMHYECKHUW aHamuM3 B TeIodHepreTuke [Tekcr] : 19
TUTPUMETPHUECKUI U TpPaBUMETPHUECKUII METOAbI aHanu3a /
B. H. Kynemos [u ap.] ; mox o6m1. pex. B. @. OukoBa. M.:
MDU, 2004. - 124 c. ISBN 5-7046-1171-0. DK3eMIUIAPHI:
Bcero 19.




TennosHepreTuka v TerioTexXHuka [ TekcT] : crpas. cepus : B
4 xu. / mox obm. pea. A. B. Knumenko, B. M. 3opuna. Ku. 4 :
[IpomblliuIeHHAsT  TEIJIOPHEPreTUKAa H  TEIUIOTEXHUKA
cnpaBounuk / [b. I'. bopuco, K. Bb. Bopucos, B. M.
bponsuckuit u nap.], 2004. - 630 c. ISBN 5-7046-0514-1.
DK3eMILISIPHI: BCero 6.

OukoB, B. ®. HWnadopmanvoHHBIE TEXHOJIOTHH B
WH)KeHepHbIX pacuerax: SMath u Python [DnextponHbIHi
pecypce] : yuebHOe nocodbue s By30B / OukoB B. @.,OpioB
K. A.,Yynoga FO. B.,Bamos A. I1.,Tuxonos A. U.; Opnos K.
A., Yynosa 10. B., UBamoB A. Il., TuxonoB A. U. CaHkT-

IletepOypr: Jlaus, 2023. -

212 c. ISBN 978-5-507-45821-9.

https://e.lanbook.com/book/3

19406

OuxoB,

B. ®. Math CAD wu Python: oOydenune 10
texnonorun STEM [DnextpoHHbIil pecypc]
nocobue s By30B / OukoB B. @., Tuxonos A. U.; TuxoHon
A. N. Cauxr-lletepOypr:

yueOHoe

Jlanb, 2023. - 472 c. ISBN 978-5-

https://e.lanbook.com/book/3

56012

OJIEKTPOHHBIE OGPA3OBATEJIGHBIE PE

CVYPChbI

1.

Hayunas snextponnas 6udanorexka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anektponnas 6ubnuoreka «KubGepneHuHKa»

http://cyberleninka.ru

[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THO®OPMALIMOHHBIE CIIPABOYHBIE

CUCTEMbBI
1. |CuopaBouno-npaBoBas cucrema KoHcynprant+ http://www.consultant.ru
2. |MudopmanmonHo-nipaBoBoi noptai ['apant http://www.garant.ru
3. |[IpodeccuonanbHbIe CLIPaBOYHBIC CHCTEMBI TeXIKCIEpT http://www.cntd.ru

6.2. MarepuanbHO-TeXHUYECKas 6a3a ¥ mporpaMMHOe oOecrieueHe

NeNe | Ayautopuu st npose- | [lepeueHb OCHOBHOTO 000pyJOBaHUS [IporpammHuoe
/1 |AeHUs y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
ThI U IIPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 125 (1) ABTOMaTH3Mp.CHCTEMA ydera|Microsoft Windows
ACYPTB (1), Amnepsonstmerp LI-|Enterprise, CnpaBounas
387 (1), JIuCKpeTHBII BBO/JI|IIpaBOBas cucreMa
(cueT4nkm) 8KaHaJOB (1),|"KoncynbTant [Tmroc”,
Huckpetnbiii  Beixom ¢ LIMM|[Microsoft Office

8kananoB (1), Kmaman JIY 50 (1),
KOMIUIEKC J/U3M JABJI (3),
JlabopaTopHas YCTaHOBKa
"ABTOMaTU3UpPOBAaHHAs KOTEJIbHAs Ha

KUAKOM U TazoobpazHom T" (1),
JIaGoparopHas yYCTaHOBKa
" ABTOMaTH3WPOBAHHBII TEIIOBOM

nyHkt" (1), JlaGopaTopHblii cTeHA-
tpeHaxxep "TemmoBoit Hacoc (1),
JIaGopaTopHbIii CTEHI-TPEHAXEP
"Xonomuneuauk-1" (1), JOMUKOHT
(1), Makert MOOUITEHOM
ra3oTypOMHHOM 53JEKTPOCTAaHIMH B
Mmacmrabe 1:87 (1), MakeT TernoBoi

Standard, Arent Dr.Web,

Microsoft Access,
Microsoft Visio
Professional, Microsoft
Project Professional,
Microsoft Visual Studio

Enterprise, Kommiekt 10
JUISL PELIEHHsT OCHOBHBIX
MOJIb30BATEIbCKUX 33/ad,

KOMITAC-3D V19,
LABVIEW, KOMIIAC-
3D V19, Ilnardopma
nanoCAD, nanoCAD

Nuxenepusiii BIM,




AIEKTPOCTAHIINHI c
typOoreneparopamu (1), Momgyns
AQHAJIOTOBOTO  BBOJA  16pa3psHbIii

l6kananoB (2), Moaynp aHAIOrOBOTO
BBoJla 16paspsaubiii  8kanamoB (1),
Haknanueie naruukun KYPCB-010M
(2), HuzkoTemmnepaTypHbIi TTPHIIaBOK
[1XH-0,28 (1), [IEUb MY®EJIbHA S
(1), [TK(cucT.0m,k1aB,MBIITH
ont,koBp,MoHUT22" View Sonic TFT
VA2216W-4 (1), Ilnorrep HP Design
Jet 430 (1), ITPUBOP UTB-3M (1),
[MTPUBOP ®IIJT 501-13 (1), ITpuntep
Canon LBP 1120 (1), IIpoekrop
mynsTuMeanitabii Hitachi CP- RX93
(1), Pacxomomep DOPCB410 (1),
Pacxomomep OPCB440 (1), Peneiinbrit
Bbixoa 8kaHanoB (1), CeHcopHblii
ynpasisonuii sxkpad TPC-2006 (1),
Cucrema aBTOMAaTH3alUM PEATBHOTO
Bpemenu (1), Ckanep Epson 2400 (1),
Coenunurensueii  y3en ¢ FP-CB-

11/778618-11 (7, Cremnax
1420*950*500 (1),
TennoBbIYUCIUTEND TPCB (1),
TepmoperynsaTop

C5M1"Dnextponuka” (1), Tumosoii
KOMIUIEKT y4eOHOro 000pyIOBaHUS

"ABTOMAaTHKa CUCTEM
TeriocHaOxkeHuss u BeHTH (1),
Tunosoit KOMILJIEKT y4eOHOro
000pyI0BaHUS " ABTOHOMHas

aBTOMaTH3UpOBaHHas cucreMa ot (1),
VYaeTpasBykoBoii pacxomomep YPCB
(1), LupkynsIUOHHBIA TepMoOcCTatT
JIAB-TK-TC 01/26-100 (1), Hlikad
IX-0.40MC (1), Dkpan Ha TpeHOTe
150*150 (2), Dkpan Ha ITaTHBE
180x180 MW (1), BneBatop 210 01
(1), KommekT yueOHoit mebenu (1)

[Tnatdpopma  nanoCAD,
nanoCAD WuxeHepHbIi
BIM

255 (1)

[IpoekTop mympTUMenuitHbIil Hitachi
CP- RX93 (1), Kommiekt y4eOHOM
mebenn (1)

Microsoft Windows
Enterprise, CnpaBouHas
ImpaBoOBas CUCTCMa
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Microsoft AcCess,
Microsoft Visio
Professional, ~ Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommiekt 110




IJIs1 pCHICHUSA OCHOBHBIX
IOJIB30BAaTCIBCKUX 3aaad,

KOMIIAC-3D V19,
LABVIEW, KOMIIAC-
3D V19, Ilnardopma
nanoCAD, nanoCAD
NnxenepHsiit BIM,
[Tnarpopma  nanoCAD,

nanoCAD HHxeHepHbIi
BIM

121 (1)

AMIIEPBOJIETMETP ®-30 (1),
lNazoanamuzatop AHKAT 7664 (1),
3anpaounoe ycrpoiicteo KOIIT 1-10
(1), Kommnext nupomerpucra llanc-
01 (1), Kommuekr pacxomoMeTpucra
Jlebenp  KP-01 (1), Kommuekr
pacxogometpucta Jlebens KP-02 (1),
Kommi-T Ko1oTaHCTIOP.TIO T€X TePMOJ]
(1), Kommpiorep RAMEC GALE
Custom 13-3200/4I'b/  monutop LCD
21.5", xnaBuar.,meimb (15), MOY
Canon MF -4410 (1), Hoyr0Oyxk
Easynote TE 11 HC (1),
[TK(cucT.0m,K1aB,MBITIIH

ont,koBp,MoHUT22" View Sonic TFT
VA2216W-4 (3), Ilnara anamoro-
nugppoBoro mpeobpazoBanus USB-
6008 12 -bit (3), [Ipubop pacxomomep
yaeTpas."Baner ITP" (1), IIpuntep HP
LaserJet Pro 400 M401a (1), [Ipuntep
Samsung ML-1615 (1), Ilpunrep
nBerHoi Canon I-Sensys LBP7100Cn
(1), ITpoextop Acer P1220 DLP 3 D
2700 LUMENS XGA 3000 (1),
[TpoexTop MyneTuMenuitHblii Hitachi
CP- RX93 (1), Capounslii ammapar
Brima Mars 205 (1), Capounslii
annapart Telwin Digital Modular 230
(1), Ceapounsnii anmapat TOPYC 255
(D), Crenn pEeKIIaMHO-
uHpopmanmonnelii  100x100  (3),
Tepmometp snekTponnbiit TOH-5 (2),
YCTAHOBKA U3 TEIUIOIIP (1),
YCTAHOBKA WM3VYY.TEIUIL. (1),

YCTAHOBKA  TII-003 (1),
YCTAHOBKA  TII-005 (1),
YCTAHOBKA  TII-011 (1),

Veranoska OIIT 1-3 (1), YcranoBka
@®HT 1-1 (1), YcranoBka ®IIT 1-10
(1), VYcranoska O®IIT 1-8 (1),
YcraHoBka @IIT-12 (2),
[Hupkynsiimonubiid TepMoctat JIAB-

Microsoft Windows
Enterprise, CnpaBounas
IIpaBoBast cucreMa
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Arear Dr.Web,
Microsoft Access,
Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 10
A pCeICHUSA OCHOBHBIX
II0JIB30BATCIBCKUX 3aJad4,
KOMIIAC-3D V19,
LABVIEW, KOMIIAC-

3D V19, [Ilnardpopma
nanoCAD, nanoCAD
NHxeHepHbIi BIM,
[Mnatdpopma  nanoCAD,

nanoCAD MuxeHepHbIi
BIM




TXK-TC 01/26-100 (1), Komruiekt
yueOHoit mebenu (1)

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUMIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANPaBJIEeHbI HA!

- YCBOCHHE TEOPETHYECKOT0 MaTepuasia (00beM 3HAHUH, IITyOMHA YCBOEHHUS), MIPEAYCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE Wu3JlaraTb MaTepuan (Y4eTKOCTb, IPAMOTHOCTh M3JI0KEHUS MaTepuaia, TOUYHOCTh HU
MOJIHOTA BOCIIPOU3BEICHUS y4eOHOTO MaTepuana);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJaoBieT-
YPOBEHB IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO

A0IYCKAaTb HCTOYHOCTH B N3JI0KCHHUU marcpualjia,
HCIOCTATOYHO IIPpaBUJIbHBLIC (bOpMy.TII/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUH IMTPAKTUYCCKUX 3aﬂaHHﬁ.

[IponBunyteiii  |OOyuaromiuiicss TBEpIO 3HAaeT MPOrPaMMHBIM MaTepuai,| XOpOIlo

YpOBEHb u3JlaraeT ero IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOUHOCTEN B OTBETE Ha BOIPOC, MPABUIIBHO
MPUMEHSAET TEOPETUYECKUE TOJOKEHUS] TIPH  PEIICHUU
MPAKTUYECKUX BOIMPOCOB U 3ajay, BIAZACeT HEOOXOIMMBIMU
HaBBIKaMH ¥ MIPUEMaMH MX BBITIOTHCHHUS

Bricokuit ypoBenp [OOyuatomuiicss rimyOOKO M TNPOYHO YCBOWJ MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro W3Jjaraer,
JlaeT ucUepIbIBalOIIe OTBETHI HA IOCTaBIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, MPH STOM
oOyyaroluiicss He  3aTpyAHAeTcs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CIIpaBisieTcss C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU HPUMEHEHUs
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMH H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pEIICHHs, CBOOOJHO BIIAACET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, MpPHUEMaMHM  BBIIIOJHEHUS
MPaKTUYECKUX padoT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIeYMBAET OLEHHBAHHWE XOJa OCBOCHHUS JUCHUIUIMHBI
(MOAyJIsl) U IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTUH PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsAAoK cOCTaBiI€HHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLIEHMBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HalpaBJICHHBIX HAa OCBOCHHME 3HAHWH, YMEHHWH, HAaBBIKOB M/ WJIM ONbITa JEATEIBHOCTH, IO

HaKOMMHUTEILHON cHUCTeMe B Oayuiax ycTaHaBIMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs



[TpomexyTouHasi aTrecTanus oOy4yarolMXcs HamnpaBiieHa Ha OLEHHWBAaHUE PE3yJbTaTOB OOYUYEHHS
M0 TUCIUIUINHE (MOYJIIO) M IIPOBOJUTCS C UCIIOJIb30BaHUEM (DOHJIOB OLICHOYHBIX CPEJICTB.

[Ipumepbl THMOBBIX KOHTPOJBHBIX 3afaHuwii u3 0a3pl  (OHAA OICHOYHBIX CPEACTB IO
00pasoBaTeNbHON ITpOrpamMme.
dK3ameHaLMOoHHbIN 6unet Ne0

1. Onpenenenue mENOYHOCTH U HKECTKOCTH BOAbL. CyXO0il U MIOTHBIN OCTATOK

2. PacxoJ peareHTOB HOHUTHOTO (DPUITBTPA.

3. Onpenenenue npoussoautensHocTH BITY

JKx3aMeHAIIMOHHBIH OmiteT Nel

1. BOAHO-XMMMYECKNI pPEXMM NPON3BOACTBEHHO-OTONUTEIbHOM KOTenbHoM 1 TIC.
2. MocTynneHune npumecen B Boay.

3. lNokasaTtenn KavyecTsa BOAbI.

dK3aMeHaLMOHHbI 6unet No2

1. NpeaBapuTeNibHAA OYMCTKA BOAbl METOAAMM KOATyASLMN U OCAXKAEHUSA
2. OcBeT/ieHMe BoAbl MeToAamn GUNbLTPOBAHUSA

3. lWenovHocTb BoAbl. "eCcTKOCTb BOAbI.

dK3ameHaLMOHHbIN 6unet Ne3

1. MoHHOE NpousBeaeHMEe BOAbI U BOAOPOAHbIN NOKa3aTeb.

2. OpraHosienTuyeckoe onpeaeneHune 3anaxa M NPo3payHoCTM BOAbI.

3. OnpegeneHne WenoYHOCTU U KeCTKOCTM BoAbl. Cyxol M NAOTHbIN OCTATOK.
dK3ameHaLMOHHbIN 6unet No4

1. Pacxopn peareHTOB M MOKa3aTen KavyecTsBa BOAbI

2. O6paboTKa BoAbl METO4AMM MOHHOTO 06MeHa

3. MembpaHHas TeXHON0rMA BOAONOATOTOBKM

dK3ameHaLMOHHbIN 6unet Ne5

1. OuncTKa BOAbI OT PACTBOPEHHbIX Fa30B

2. WiccnepoBaHne MeTo0B MOHHOTO obmeHa.

3. PaboTta noHuTHOro dpunbTpa.

dK3aMeHaLMOHHbI 6unet N26

1. PacueT membpaHHOM TEXHOIOTUN.

2. PacueT geaspaTtopa

3. PacyeT NIOHOOOMEHHOW TEXHOIOTUM.

dK3aMeHaLMOHHbIN 6unet No7

1. Pacxof peareHToB MOHUTHOIO GUAbTPA.



2. O6wme nonoxeHUs BbiIbopa cxem BoA4ONOATrOTOBKM.

3. TexHonornyecKkaa cxema BIMY

dK3amMeHaLMOHHbIN 6unet Ne8

1. BOAHO-XMMUYECKUNI PEKMM TENNOBbIX CETEN U KOTE/NbHbIX.

2. O6wme TpeboBaHMA K BOLHO-XMMUYECKOMY PEXUMY TEMNOBbIX CETEN N KOTE/bHbIX.
3. Pacuet BcnomoraTesibHoro obopyzosaHua BNY

dK3amMeHaLMOHHbIN 6unet Ne9

1. PeweHue 3aga4 no akcnayataunm BNy

2. Bbibop cxem BOAOMNOATrOTOBKM.

3. OnpegeneHne nponssoanTenbHocTu BIY.

Ilepedens BOIIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTALIUN
Bonpocbl K ak3ameHy (4cemecTp)

1. BOAHO-XMMUWYECKUI pPeXMM NPON3BOACTBEHHO-OTONUTENbHOM KOTebHOM 1 TIC.
2. MNocTynneHue npumecei B Boay.

3. MoKkasaTenu KayecTtsa BOAbI.

4. MpeaBapuTenibHaaA O4YUCTKA BOAbI METOAAMM KOATyAALUK U OCaXKAEHUA

5. OcBeT/ieHMe BOoAbl MeTOoAaMU GUNBTPOBAHUA

6. LLlenovyHocTb BoAbl. "eCcTKOCTb BOAbI.

7. loHHOE nponsBeaeHne BoAbl M BOAOPOAHbLIN NOKa3aTeb.

8. OpraHonenTuyeckoe onpeaeneHme 3anaxa u NPo3pPavyHOCTU BOAbI.

9. OnpeaeneHue LLEeSOYHOCTM U KeCTKOCTM BoAbl. Cyxol M NAOTHbIN OCTATOK.
10. Pacxopn, peareHTOB 1 MOKa3aTen KayecTBa BOAbI

11. O6paboTKa BOAbl METOAAaMU MOHHOTO 0bMeHa

12. MembpaHHan TexHoN0rMs BoA0ONOArOTOBKM

13. OumncTKa BOAbl OT PpaCTBOPEHHbIX ra30B

14. ViccnepoBaHne MeToA40B MOHHOTO 0bmeHa.

15. PaboTa MOHUTHOIO GpUNLTPA.

16. PacyeT membpaHHOM TEXHOIOTUN.

17. Pacuet geaspaTopa

18. PacyeT MOHOOBMEHHO TEXHONOTUN.

19. Pacxop peareHTOB MOHUTHOTO GpUAbTpPa.

21. O6wme nonoxeHns BbiIbopa cxem BOAONOAFOTOBKM.



22. TexHonorn4yeckasa cxema BIY

23. BOAHO-XMMUYECKUI PEXMM TEMNOBbIX CETEM U KOTE/IbHbIX.

24. O6wume TpeboBaHMA K BOAHO-XMMUYECKOMY PEXUMY TEMNOBbLIX CETEN U KOTE/IbHbIX.

25. PacueT BcnomoraTesibHOro obopyaosaHua BMY

26. PeweHune 3aga4 no akcnayatauumm By

27. Bbibop cxem BOAOMNOATrOTOBKM.

28. OnpegeneHne npomnssoanTenbHocTn BI1Y.

Bonpocbl K BPK (5cemectp)

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Kakue BoAbl MNPUrogHbl AAA WMCMNOMb30BaHWA B TEMJOBbIX cucTemax? Yem Heobxoaumo
PYKOBOACTBOBATLCA NPU BbIBOPE UCTOYHMKA BOAOCHABKEHNA?

Y70 TaKoe KauyecTBo BoAgbl? Kakne nokasaTtenm KayectBa Bam U3BECTHbI?
KaKon HOpMaTMBHbIM JOKYMEHT periaMeHTUPYET KayecTBO NMMTbeBON BOAbI?

XMMUYECKMe MOKasaTesn KayecTBa BOAbl. Kakmmu meTtogamum oHWM onpegensatotca? B KaKkux
eauMHNLAxX uameparoTca? Jna yero Heob6Xxo4MMO UX KOHTPOIMPOBATL?

Ha Kakue rpynnbl nogpasaensaoTca metoabl 06paboTku Boabl? NMpuseanTe Knaccupukaumio.

B uem cyLHOCTb Npouecca Koarynaumm? Kakue KoaryasaHTbl Bam M3BeCTHbI? OTYero 3aBMCUT BbIOOp
KoarynaHTa?

KaKol npouecc HasbiBalOT reTepoafoKoaryfaumen? B 4yem 3aK/IOYAETCA pPas/ivuve Mexay
retepoagaKkoarynaumen n KOHTAKTHOM Koarynaumen?

B yuem 3aknto4aeTcA CyWwHOCTb meToAa 3!'IEKTpOKoaI'y1'IF|LI,MVI? Ero npenmyLectsa u HeaOCTaTKW.

YTo TaKoe KecTKOCTb BoAbl? KaKas BOAa cuMTaeTcA KecTKoM M noyemy? KaKoi nokasaTesnb
YKECTKOCTU A0/13KeH BbITb Y BOAbl, UCNO/b3YeMOI B TENIOBbIX CETAX U noyemy?

Kakoit noKasaTesb WMCNO/b3yeTcA AN OUEHKM HaKuneobpasylowmx CBOMCTB Boabl? Kak npu
NMOMOLLUM 3TOro MOKasaTens onpegenntb HeobxogMMOCTb B MPOTUBOHAKMNHOW 06paboTKe BOAbI
nepeg, HarpesaHMem B NOAOrpeBaTene ropayero BOAOCHa6KeHnA?

OxapaKTepusyiTe npoueccbl HakMNeobpas3oBaHMA B BOAOTPEMHbIX KOTAaX.

YTo HasbIBAlOT ymArdyeHnem Boabl? Kakue mMeToabl YMArYeHUs Bam M3BECTHbl M B KaKMUX Cay4vanx
NPMMEHNMBI?

OxapaKTepusyite rpynny peareHTHbIX MEeTOAO0B ymArdeHusa Bodbl. OMMILIMTE, B KaKUX Caydanx
NPUMEHUM KaXKAblA MeToA, 3TOM rpynnbl.

Kak onpeaenntb KOAMYecTBo ymardaemown Boabl? OT Kakunx NoKasarteneil OHO 3aBUCUT?
OxapaKTepusyinTe meToabl MOHHOTO 06MeHa. B KakMX Cy4anx OHU NPUMEHUMbI?

Ona dero npumeHaoT ounbTpoBaHMe BoAbl? Kakue ¢uabTpbl Bam u3BecTHbl? [MpuBeauTe
Knaccudukauymo. OBocHyMTe NPUHLUN AENCTBUA.

MpuBeauTe KnaccuoduKaumio GUNbLTPOB Mo BuAy uAbTpylowein cpeabl. 3epHUCTbIE GUABLTPDI.
HamblBHble GUNLTPSI.

OnuwwKnTe NPUHUMN SEACTBUA MeaNeHHbIX PuabTpoB. Kakme BUAbI 3arpy3Kkn 3epHUCTLIX GUALTPOB
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BaM M3BECTHbI?
Kak ocyuiecTeasaeTcs NpomMbiBKa GUABTPOBANbHbIX annapaTos?

Yto Takoe ocBeTaeHMe BOAbI? Yem OTAMYaeTca nNpouecc OcCBeTAeHMA OT  npouecca
obecuseynBaHmna?

Kak KnaccnduumpyroT TEXHO/IOFMYECKUE CXeMbl OCBET/IeHNs M obecuBeYnBaHMA BOAbI?
AnnapaTbl, NPUMEHAEMbIE 417 OCBET/EHUS BOAbI.

B KaKux cnaydasax HeobxoaMmo nposoauTb obessapakmBaHue Boabl?  Kakue meToabl
ob6e33aparknBaHMA BaM U3BECTHbI?

YTO NOHMMAIOT MoA X10PONOr/IOWAEMOCTbI0 BOAbI? BO3MOXKHO /M BBEAEHWE amMmMaKa npu
X/10pMpPOBAHMM BOAbI?

Onuwm1Te npouecc 030HUPOBaHUA. KaKme aNeKTpo/IM3Hble YCTAaHOBKKN ans obe3saparxkuBaHma Boapl
BamM U3BECTHbI?

Ob6e33apaknBaHue BoAbl baKTEPULUMAHBIMU AyHamu. ONULLNTE YCTAHOBKU.

Kakue Bam n3BeCTHbl KOPPO3MOHHOAKTUBHbIE Fa3bl? ONULINTE MeTOAbI Aerasauunm.
YpaneHue ra3os B geaspartopax. Bugbl geaspauymun. Bugbl geaspatopos.

MpuHUMN BakyyMHOM aeaspauyma. Jeaspatopbl ABAKC.

Xvmunyeckne metoabl gerasaunu Boabl.

Kakoe aBneHne HasblBaloT KoOppo3uen? MNepeuncante Buabl KOPPO3UN.

YTo BbI3bIBAET KOPPO3MIO TennodpuKaumoHHoro obopyaoBaHua? OxapaKTepusyinTe npouecc
Koppo3un. Kakoe coaeprkaHue Kuciopoda M CBOBOAHOWM YrAeKMCAOTbl AONYCTUMO, 4TOObI
obecneunTb 6€CKOPPO3NOHHOE COCTOAHME BOAbI?

Kakune metoabl obesxkenesnBaHusa BOAbl BamMm N3BECTHbI?

OT yero 3aBUCUT BbIOOP cnocoba NPOTUBOKOPPO3MOHHOM 06paboTkM BoAbl? Hazosute mepbl
60pbbbI C KOPPO3MeEN U MeToAb! ee NPeAoTBPALLEHUS.

Y10 Takoe KOMMNEKCOHbI? [nA yero ux npumeHaAT? OnuwimnTe NPUHLMN AeAcTBUA U 3bdEKT oT
NPUMEHEHUA.

KOHCEpBaLI,I/IFl 060pyp,OBaH|/|ﬂ NnoANMUTOYHOTO TPaKTa U TensaoceTen.

HasosuTe 06u.|,v|e Tp66OBaHI/I‘r'I K BOAHO-XMMUYECKOMY pPEXMMY TENI0BbIX ceTen. I'IepeqvlchTe
OCHOBHbl€ HOPMATUBHbIE AOKYMEHTbI.

Kakum 06p330M MOXHO NMOBbICUTb HAAEXKHOCTb BOAHO-XMMUNYECKOTO pexXnma TennoceTen?

Mepeuyncante oCHOBHbIE NPUHLMMbI CO34aHMNA BeccTouHOoM TILL.



