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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

Lenpto  ocBoeHHSA

JUCHUITIINHBI SABJISACTCA

IoAT0OTOBKA

BBIIIYCKHUKA [JUII  CTPOUTEIBbHOM,

MPOU3BOJACTBEHHO-TEXHOJOTHYECKOM, OpraHMW3allMOHHO-YIIPAaBICHYECKON, MPOEKTHOM W HCCIEI0BATEIbCKOM
ACATCIIBHOCTHU B 06.HaCTI/I OYUCTKHU IMIPHUPOJHBIX BOI
3aI[a‘laMI/I OCBOCHUSA JUCHUIIJIMHBI ABJISSFOTCS:
- 1aTh HEOOXOIUMBINA 00beM 3HAHUN B 00JIACTH YCTPOHCTBA BOJAOIMPOBOJAHBIX OYHCTHBIX COOPYKEHUN B
COCTaBe CUCTEM BOJOCHA0KCHHS HACEIICHHBIX ITyHKTOB
- HAYYUTh CTYACHTOB CaMOCTOSITEIBHO MPUHUMATh OOOCHOBAHHBIE PEIICHUS MO BHIOOPY MCTOYHUKOB
BOI[OCHa6)KeHI/I$I, MCTOOB IMMOATOTOBKH BOABLI U COCTABY BOJOIMIPOBOAHLIX OYHMCTHBIX coopymeHHﬁ HAaCCJIICHHBIX

ITYHKTOB;,

- c¢(OpMHUPOBATh y CTYJCHTOB HaBBIKU pacuéTa COOPYKEHUH JJIs1 OUUCTKU MPUPOIHBIX BOJ
- BbIpa0OTaTh NMPHEMbI U HAaBBIKU MPOCKTHUPOBAHUS BCEX 3JIEMEHTOB CHCTEM BOJOCHA0XKEHUS, B TOM
YUCJIE COOPYKEHUH I OYUMCTKH IPUPOIHBIX BOL.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB O0OY4YeHHMS] MO IMCHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHINKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

Kona n HaumeHoBanue

Ko u HaumenoBaunue

[Tnarupyemblie pe3ynbTaThl O0yUSHUS 110

KOMIIETEHIIH MH/MKATOpa TOCTUKEHUS JUCLHUIUIMHE, 00€CIIeUnBaIOIINe JOCTHKEHHUE
KOMITETEHIINU IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI]
[1K-2 Cnocoben|I1K-2.7 KoHTpoiupyeT KauecTBO [3HaeT
OpPraHMU30BbIBATh PabOTHI MO|CTPOUTENBHO- MOHTAXKHBIX H|mpaBuia U TpeOOBaHUS IPU KOHTPOJIE KaueCTBO
CTPOUTENbCTBY IIyCKOHAJIaJ0YHbIX paloT|CTPOUTETLHO-MOHTAKHBIX M ITYCKOHAIAJOUHBIX
COOPYKEHMM, MOHTaXy W|UHXEHEPHBIX cucTtem|pabor MHKEHEPHBIX CUCTEM
HaJaJKe  3JEMEHTOB  H|KHU3HeoOecreueHus B[’KH3HEOOECIIeYeHHUs B CTPOUTENILCTBE
000pyI0BaHUSI HHKCHEPHBIX |CTPOUTEIBCTBE ymeer
CHCTEM >KU3HeoOecleueHus IPUMEHATh HOPMAaTHBHbBIE JIOKYMEHTBI IpHU
B CTPOUTEIIbCTBE IPOBEICHUU KOHTPOJIS KayecTBa
CTPOUTEIBHO-MOHTAXHBIX U ITyCKOHAJIAJ0YHbIX
pabor MHKEHEPHBIX CUCTEM
KHU3HEOOECIIeYeHHUs B CTPOUTENBCTBE
BJIajeeT
HaBBIKAMHU KOHTPOJIS KaJyecTBa
CTPOUTENbHO-MOHTa)XXHBIX U ITyCKOHAJIAJOYHBIX
pabor WHXEHEPHBIX CUCTEM
YKU3HEOOECTIEYEHUS B CTPOUTEIILCTBE
[1K-3 Cnoco6en|[1K-3.2  IlpoBoauT  OIICHKY|3HAET
OpPraHMU30BbIBATh PaOOTHI MO|COOTBETCTBUS VMH)XEHEPHBIX|TpeOOBaHUsI ~ CaHUTApHOM, MOXApHOM U
TEXHUYECKOMY CHCTEM >KH3HeoOecreueHHsl B|?KOJOrMuecKoi 0€30MacHOCTH
00CITy’KMBaHUIO U PEMOHTY|CTPOUTENILCTBE TpeOOoBaHUSIM |yMeeT
MH)KEHEPHBIX CHUCTEM|[CAaHUTApHOM,  MOXKapHOM  HU|IPUMEHATh  CaHUTApPHOH,  TOXapHOH WU
XKHU3HeoOecreueHus B[3KOJOTMYECKON OE30MACHOCTH  [IKOJIOTMYECKOM Oe30MacHOCTH TpH MpUEMKE
CTPOMUTENILCTBE pabot
BJIajeeT

croco0amMM OLIEHKH COOTBETCTBHSI MKEHEPHBIX
CUCTEM >KH3HEO0OeCleyeHUs] B CTPOHUTENHCTBE
TpeOOBaHUSM  CAHUTApHOM, TMOXKapHOH W
9KOJIOTUYECKOM Oe30I1acCHOCTH




[1K-3 Crnoco6en|I1K-3.4 [IpousBoaut
OpraHW30BBIBATh PAOOTHI MO|HHCTPYMEHTAIBHBIH  KOHTPOJIb
TEXHUYECKOMY TEMIIepaTypPHbIX u
00CITY)KMBAaHUIO U PEMOHTY|THIPABINICCKUX PEXKMMOB
HHXXCHCPHBIX CUCTEM paGOTBI HHKXCHCPHBIX CUCTCM
KHU3HEOOCCIIeUeHHS B[KH3HEOOCCTICUCHHS B
CTPOUTEIBCTBE CTPOUTENIbCTBE

3HaeT
TpeboBaHus, MPEABSIBIISCMbIC K
TEMIIEPATyPHBIM U TUAPABIMYECKUM PEKUMaM
paboThI UH)KCHEPHBIX CHCTEM
JKU3HEOOECIICUCHNS B CTPOUTEIHLCTBE

ymeer

IIPOU3BOJUTh HMHCTPYMEHTAIbHBIM KOHTPOJIb
TEMIIEPATYPHBIX U THUAPABIMYCCKUX PEIKUMOB
paboThI UHKCHEPHBIX CHCTEM
JKU3HEOOECIICUCHNS B CTPOUTEIHLCTBE

BJIa/IeeT

HHCTPYMCHTAJILHBIM alIiapaTtoM JI1 KOHTPOJIA
TEMIIEPATYPHBIX U THUAPABIMUYCCKUX PEIKUMOB
pa6OTBI HHXXCHCPHBIX CUCTEM

JKH3HEeoOecIIeueHus B CTPOUTEIIBCTBE

3. Yka3zaHue MecTa IMCUHMILIHHBI (MOYJISI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jannas nucnmiuivHa (MOAyJab) BKiMoYeHa B biok  «/lucummmubel, momymu» b1.B.JIB.01.02.02
OCHOBHOM TpodeccuoHaibHON o0paszoBarenbHoi mporpammbl 08.03.01 CTpouTenbCcTBO U OTHOCUTCS K YacTH,
dbopMupyeMoil ydyacTHUKaMH 00pa30BaTEIbHBIX OTHOUICHUH y4eOHOTo MiaHa.

Ne N Konx n HauMeHoBaHMEe HHAMKATOpa
n/n PEATIECTRYIOMIHE AMCIHILTHHbL JOCTHIKEHUS! KOMIIETEHLUN
1 |Mexammuka sxukoctH i rasa OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2
OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
2 |OcHOBBI BOJOCHAOXEHHS U BOJJOOTBEICHUS -6.9, OTIK-6.13, TIK-1.1, TIK-1.2, TIK
-1.3, IIK-1.4, IIK-1.5, 1IK-1.6, OIIK-
4.2
3 |KommbroTepHas rpaduka OIIK-1.9

MexaHuKa )XHJIKOCTH U ra3a

3HaTh TOHATHE JABJICHUS, YpaBHEHUE HEPA3PHIBHOCTH IMOTOKA >KHAKOCTH U YpaBHeHUEe bepHysm,
MOHATHE O TUAPABIUYECKIX COMPOTUBIICHUSX.
YMeTh paccUuThIBaTh JaBlIEHUE, TIOTEPU Hanopa. BiageTs mogdopom aramMeTpoB TpyOOIpoOBOIOB.

OCHOBBI BOI[OCHa6)KeHI/I$I N BOJOOTBCACHUA

3HaTh COCTaB 3JIEMEHTOB CUCTEMbI BOJIOCHA0KEHUS HACEIEHHOT' O TYHKTA, UX Ha3HaYeHHE U yCTPONUCTBO.
YMeTb BBINONHATH MPOEKTHI CUCTEM BOJIOCHA0KEHUS M BOJIOOTBEACHUS

Kommnbrorepnas rpaduxa

Braanets MporpaMMHbBIM obecrneucHrEM JIJIS. BBIIIOJIHEHHS TEKCTOBOM U rpatimqecxoﬁ JaCTU MPOCKTOB

/o

[Tocnenyromme TUCIUTIITUHBI

KO)I 1 HAUMCHOBAHUEC MHIUKATOpAa
JOCTHXXCHHA KOMIICTCHIIMH




KBATM(UKAIIMOHHON PabOThI

IlonroroBka K mpoueaype 3amuTbhl M 3allUTa BBITYCKHOM

VK-1.1, VYK-1.2, VK-13, VYK-1.4,
VYK-1.5, VK-1.6, VK-2.1, VK-2.2,
VK-2.3, VYK-24, VK-3.1, VYK-3.2
VK-3.3, VK-34, VK-3.5, VK-3.6,
VK-4.1, YK-4.2, VK-43, VYK-44,
VYK-5.1, VK-5.2, VK-53, VK-6.1,
VK-6.2, VYK-6.3, VK-64, VYK-6.5,
VK-7.1, VK-7.2, VK-7.3, VK-7.4,
VK-8.1, VYK-8.2, VK-83, VYK-8.4,
VYK-9.1, VK-9.2, VK-9.3, VK-9.4,
VK-9.5, Y¥K-10.1, YK-10.2, YK-10.3,
OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-
1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7,
OIIK-1.8,  OIIK-1.9, OIIK-1.10,
OIIK-1.11, OIIK-2.1, OIIK-2.2, OIIK
-2.3, OIIK-3.1, OIIK-3.2, OIIK-3.3,
OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-
3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1,
OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-
5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4,
OIIK-5.5, OIIK-5.6, OIIK-5.7, OIIK-
5.8, OIIK-5.9, OIIK-5.10, OIIK-6.1,
OIIK-6.2, OIIK-6.3, OIIK-6.4, OIIK-
6.5, OIIK-6.6, OIIK-6.7, OIIK-6.8,

OIIK-6.9, OIIK-6.10, OIIK-6.11,
OIIK-6.12, OIIK-6.13, OIIK-6.14,
OIIK-6.15, OIIK-6.16, OIIK-7.1,

OIIK-7.2, OIK-7.3, OIIK-7.4, OIIK-
7.5, OIIK-7.6, OIIK-7.7, OIIK-8.1,
OIIK-8.2, OIIK-8.3, OIIK-8.4, OIIK-
9.1, OIIK-9.2, OIK-9.3, OIIK-9.4,
OIK-9.5, OIIK-9.6, OIK-10.1,
OIK-10.2, OIIK-10.3, OIIK-10.4,
OIIK-10.5, TIK-1.1, TTIK-1.2, TIK-1.3,
MK-1.4, TIK-1.5, TK-1.6, TIK-2.1,
MK-2.2, TK-2.3, [K-2.4, TIK-2.5,
MK-2.6, TIK-2.7, TK-3.1, TIK-3.2,
MK-3.3, TK-3.4, IIK-3.5, TIK-3.6,
MK(D)-1.1, TIK(ID)-1.2, TK()-1.3,
TIK(LD)-1.4, TIK(LD)-1.5, TIK(1])-1.6

4. O0beM IUCHUIIMHBI (MOAYJISI) B 3a4eTHBIX €IMHUIAX € YKa3aHHEM KOJMYeCTBA aKaJeMHUYeCKHX
4YacoB, BbIJIEJEHHBIX HA KOHTAKTHYI0 PadoTy oO0ydaioumumxcs ¢ npemnogaBareseM (M0 BHIAM y4eOHBIX
3aHATHH) U HA CAMOCTOSAATEJIbHYI0 padoTy 00yUarmuxcs

Cemectp
N3 Hux yacsl Ha
Bun yueOHOU paboTh Beero MPaKTHYECKYIO
4acoB 8
NOATOTOBKY
KonTakTHas padora 36 36
Jlexumonnsie 3anstus (JIek) 12 0 12
JlabGopatopubie 3ausTus (J1ad) 6 6 6
[paxTuueckue 3austus (Ip) 8 8 8
[IpakTnueckue 3ausaTus B ceccuto (1133) 10 10 10
WNnas xouTakTHAas padoTa, B TOM Yucje: 1,5 1,5




KOHCYJIbTAIlUU 110 KYpcOBOH paboTe (MIpoeKTy), 1 1
KOHTPOJBHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTalMIo (cada 3a4era,
3a4yeTa ¢ OIICHKOM; 3aIliTa KypCOBOW paOOThI 0,25 0,25
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAIHIO B CECCUIO 0.95 0.95
(xoHCYMBTAIUS TIepe]] YK3aMEHOM H Cada YK3aMeHa) ' '
Yacbl HAa KOHTPOJIb 8,75 8,75
CamocrositeibHas padora (CP) 205,75 205,75
O0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIS)
yacer:| 252 252
3a4eTHbIE eIUHHUIbI: 7 7

5. Copep:xkaHue AUCUMIIMHBI (MOAYJis1), CTPYKTYPMPOBAHHOe IO paszjejaM (TeMaM) ¢ yKa3aHMeM
OTBEJIECHHOT0 HA HUX KOJIMYEeCTBA aKA/IeMUYECKUX YACOB M BUI0B YUeOHBIX 3aHATHIH
5.1. TemaTudeckuii 11aH TUCHUIUIMHBI (MOJTYJIS )
Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
AHAUKATOD
3 113 JIP B a
Ne Pasnensl quCHUIUINHEI g TekTH CP :;EO’ IOCTHKEHHU
8 M3 HUX Ha W3 HUX Ha W3 HUX Ha ' A
MPaKTH- MIPaKTH- MPaKTH- KOMIICTCHII
Bcero | yeckyro | Bcero | uweckywoo | Bcero | ueckyro uu
MOAro- HOATro- MHOAro-
TOBKY TOBKY TOBKY
1. |1 pa3znen. OcHoBHBIE METOMIBI U
COOPYKEHHSI TIOATOTOBKH BOIBI
MUTHEBOT'O KAa4eCTBa
XapakTepucTuka cocraBa
NPUPOIHBIX BOJA. TpeboBaHus, [1IK-2.7,
1.1. |mpexwsiBisiemsle kK KadecTBy| 8 1 1 1 | 14| 16 K-3.2,
BOJIBI  XO3SMCTBEHHO-TTMTHEBBIX [1K-3.4
BOJIONPOBOJIOB.
OCHOBHBIE  TEXHOJIOTHUECKUE
IpOIECChl M METOABI 00pabOTKH [K-2.7
1o [pOmBL TeXHOJIOTHYECKHE CXEMBI sl 1 5 5 5 14 19 IK-3.2,
yIy4dIIeHUs] Ka4decTBa  BOJIBL. TK-3.4
Koarymmposanue npumecen
BOJIBI.
. IK-2.7,
13, CMmecuTenbHble YCTpOICTBA U s | 1 2 14 17 MK-3.2
KaMephbl XJIOMbeoOpa30BaHHUS. K-3.4
Pearenrtnsie XO03giicTBa. I1K-2.7,
1.4. [Coopyxenust u oGopynoBanue| 8 | 1 4 14 19 [1K-3.2,
pEeareHTHBIX XO3SIMCTB. I1K-3.4
2. |2 pa3gen. OcBernenue u
o0ecIBeYrBaHUE BOJIBI
IIpenBapuTenbHOE OCBETJIICHHUE IK-2.7,
2.1, | Peasap 8| 1 1 10 | 12 | MK-32,
RO TK-3.4
IK-2.7,
290 Vnanenue B3BEIICHHEIX 8 1 2 2 16 19 1K-3.2,
BEIIIECTB OCaXKICHUEM K-3.4




OOpaboTka BOOBI B  CIIOE
B3BEIICHHOI0 oOcaaka. Tunbl
OCBETJIMTEIIEH, ux [1K-2.7,
2.3. |TexHOJOTHYECKas ouenka,| 8 | 1 1 1 23 25 I1K-3.2,
o0acTh IpUMEHEHUS u [1K-3.4
Meroauka pacdera. OOpaboTka
BOJIBI hoTanmei.
Vnanenue  mpumecedt  BOJIbI IK-2.7,
2.4. |punbTpOBaHHEM yepe3| 8 | 2 1 1 25 28 I1K-3.2,
3€pHUCTHIC 3arPYy3KH I1K-3.4
3 3 paznen. O6e33apaxuBaHue,
je3010panust, 00e3KeIe3uBaHNe
¥ JIEMaHTQHALUS BOJIBI
I1K-2.7,
3.1. |O6e33apaxrBaHue BOJIBI 81 1 2 2 15 18 [1K-3.2,
I1K-3.4
IK-2.7,
3.2. |de3omopanust BOABI 81 1 1 1 15 17 I1K-3.2,
I1K-3.4
Ob6e3xene3nBanme u 1K-2.7,
3.3. 81 1 2 2 20 23 I1K-3.2,
JIEMaHTaHALKS BOJIbI [K-3.4
Oo6mue BOTIPOCHI
[POEKTUPOBAHKS BOJIOOYHUCTHBIX 25 7 [K-2.7,
3.4. |KoMILIEKCOB. 8 1 2 2 5’ 28,75 | TIK-3.2,
CoopyxeHust 11 00pabOTKH IK-3.4
IDOMBIBHBIX BOJ GHILTPOB
4. |4 pasznen. MlHas KoHTaKTHAst
pabota
IK-2.7,
4.1. [Inas koHTakTHas paboTa 8 1,25 [1K-3.2,
I1K-3.4
5. |5 pa3nen. Kontpons
IK-2.7,
5.1. |9k3amen 8 9 I1K-3.2,
I1K-3.4
5.1. JIexknun
Ne | HaumenoBanue paszaena N
o HauMeHOBaHHE ¥ KPATKOE COJEPKAHUE JICKIIHI
pasj ¥ TEMBI JIEKIUH
OCHOBHBIE TEXHOJIOTUYECKHE TIPOLECCHI M METOABI O00pabOTKH BOJIBL.
TeXHOJIOrHYECKHE CXEMBI YIyUIIEHHs KauecTBa BOjbl. KoarymupoBaHue
MPUMECEN BOJIBI.

Ocrosnble OCHOBHBIC TEXHOJOTHYECKHE MPOIECCHl M METOABl OOPabOTKH BOJIBL.
TCXHOJOTHICCKHC | TexHomOrnueckne CXeMbl YIIYUIICHHsT KauyeCcTBa BOJbI, UX KIacCHU(pUKALIHSL.
TPOLECCHI K METOMBL  |OQcHOBHBIE KPUTEPHU I BHIOOpA TEXHOJIOTHYECKOW CXEMBI U COCTaBa

2 00pabOTKH BOJIBL. coopyxenuit. KoarynmupoBanue mnpumecedl Bojbl. DH3UKO-XUMHUYECKHE
TexHOMOTIECKHE CXEMBI| o coBpI KOAryIALMK TIpUMeceii Bobl. OCHOBHBIC (hAaKTOPBI, ONPELENSIOLIHE
YIAYHIICHUS Ka9CCTBA  npopece koarysisauuu B CBOOOAHOM 00beME BOILL. PeryaupoBanue yCIOBHi
BOJIBI. KoarijPOBaHHe KOATyJISAMA.  DJIEKTPOXMMHYECKOe  KoaryiaupoBanume.  KOHTakTHas
IPUMECEH BOJBL. KOAryJisiiusi TpUMeceil BOIBI, OCHOBHBIE 3aKOHOMEPHOCTH IIPOIECCa.
PeareHThbl, HCIONB3YEMbIE B TEXHOJOTMH Y/IYYIIEHHS KAauyecTBA BOJIBL.

Omnpezenenye pacyeTHBIX 103 PEArEHTOB,




yCJIOBHS BBEICHUS UX B 00pabaTbIBaeMyIo BOJY.

CMecureabpHbIe
YCTPOMCTBA U KaMePbl
XJIOITbeOOpa30BaHuUs.

CwmecuTenbHBIC YCTPONCTBA U KAMEPHI XJIOMTbEOOpa30BaHUSI.

CwmelieHne peareHToB ¢ BoAoW. TeopeTmyeckue OCHOBBI IIpoliecca.
Knaccudukanms cmecureneii 1 CMECHUTENBHBIX YCTporcTB. KoHCTpyKIuu
cMecHuTenel (THAPaBINIeCKOro, MEXaHMYECKOTO THIIOB), UX pacueT. Brioop
tuna cMmecutend. Kamepsl xmonbeoOpasoBanus. Hasnauenue, oOnactb
NpUMEHEHHsT © Kiaccudukamus kKamep XxJjomnbeoOpazoBanus. Kamepsr
TUIPABIMYECKOr0 U MEXaHUYECKOTO TUIIOB.

PearenTHble X034iiCTBA.
CoopyxeHus u
obopynoBaHue

pEareHTHBIX XO35ICTB.

PearenTHrie  X03siicTBA.
XO3SHCTB.

Pearentnpie xo3siictBa. CoopyxeHHs, ammapaTtypa U OOOpYyIOBaHHE s
MPUTOTOBJICHHUS M IO3UPOBAHUS PACTBOPOB U CYCIIEH3UI PEareHTOB.

CoopyxeHuss W OOOpPYIOBAaHHE PEAreHTHBIX

[IpenBapurenbHOE
OCBETJICHUE BOJIbI

IIpenBapuTeIbHOE OCBETICHUE BOJBI

[IpenBaputensHoe ocBersienue Boabl. [IpenBapurenbhHas oOpaboTKa BOABI
GuIbTPOBaHMEM Yepe3 CETKH, TKaHU M MOPUCTbIC 3JIeMeHThl. KoHCTpyKIuu
ceryatbix OapabaHHBIX (QUIBTPOB, OOJACTH WX NPUMEHEHHS H pacyerT.
VYnanenue rpyO0OAMCIEPCHBIX HpUMEced B IMOJ€ LIEHTPOOEKHBIX CHII,
TEOpPETHYECKHE OCHOBHI mporecca. Kiaccuduranus THIPOIUKIOHOB, HX
KOHCTPYKLUS U pacyer.

YV naneHue B3BEIICHHBIX
BCIICCTB OCAXJICHUCM

VY nanenue B3BELIEHHBIX BEILECTB OCAXKIACHUEM

VYnaneHue B3BEUICHHBIX BEIIECTB OCAXKICHUEM, TEOPETHYECKUE OCHOBBI
nporecca. Turbl OTCTOMHUKOB U 001aCTh UX MPUMEHEHUs. ['opu3oHTaIbHbIE
OTCTOMHUKH, UX YCTPOMCTBO M pacyer. Y JAJICHUE OCaJKa U3 OTCTOMHHKOB.
WuTencudukamus paboTsl oTcTOMHMKA. OTCTOMHMKM ¢ Majiod Tri1yOuHON
OCAaXJECHUSI, UX YCTPOWCTBO, 00JacTb NPUMEHEHUs] U pacuer. YJalleHue
ocaZka M3 OTCTOMHUMKAa 0e3 OTKIIOYeHHMs ero u3 paboTel. PaguanbHble
OTCTOMHMKH, UX YCTPONCTBO, 00JaCTh IPUMEHEHUSI U pacuerT.

O6paboTka BOJIBI B CIIOE
B3BEIIICHHOT'O OCaJIKa.
Twume! ocBeTIUTENCH, UX
TEXHOJIOTHYECKas
olleHKa, 00J1acTh
MPUMEHEHUS U METOIUKA
pacuera. O6paboTka
BOJBI (IOTaINEH.

O06paboTka BO/IbI B CJ10€ B3BEIIEHHOT0 ocajka. dnoTanus.

OO0paboTka BOABI B CIOE B3BEIICHHOTO OCAJKa, TEOPETUYECKHE OCHOBBI
nporecca. Tumbel ocBeTaMTENEH, UX TEXHOJOrHMueckas oueHka. ObmacTb
MIPUMEHEHUS U MeTo/IuKa pacuera. HTeHcupukanys paboThl OCBETIUTENEH.
OO6paboTka BOJBI (IoTanUel, TEOpEeTHUECKHEe OCHOBBI MpOIecca, BUABI
dbnotarum. Koncrpykuus ¢doTaTopos, obJacTh MPUMEHEHNS,
TEXHOJIOTUYECKasl OLleHKa pabOThl M METOJIMKA pacueTa.

VY nanenue npumeceit
BOJIbI (PUIIBTPOBAHUEM
4yepe3 3€pPHUCTBIE
3arpy3ku

VY nanenue npumMeceil BoJibl PUIBTPOBAHUEM YEPE3 3EPHUCTBIE 3arPy3KU

Teopernueckue OCHOBBI mpoliecca (GUIBTPOBAHHS BOJBI YEpe3 3€pPHUCTHIE
Matepuanbl. Knaccudukanus ¢uinbTpoB. CKOpble OTKPBITBIE W HANOpPHBIE
GUIBTPHI, UX YCTPOHCTBO M pacueT. KOHCTpYKTHBHBIE AJIEMEHTHI CKOPBIX
(buUIBTPOB, bunbTpyromue MaTepUalbl. ITpombIBKa (bUIBTPOB.
Ob6opynoBanue cKOpbIX GUILTPOB. I1yTH MOBBIIEHUS IPA3EEMKOCTH CKOPBIX
GbuabTpoB; (GUIBTPHI C KPYIMHO3EPHUCTOM, JBYXCIOWHON 3arpy3Kou.
KoHTakTHBIE OCBETIMTENM U KOHTAKTHBIE (DMIBTPHI, MPUHLIMI PabOThI, MX
YCTPOMCTBO M pacueT, o0jacTb MNpUMEHEHUA. MeieHHble (UIBTPBI,
0COOEHHOCTH YCTPOUCTBA U PabOTHI, X PacyeT, 00JaCTh MPUMEHEHHS.

O6e33apaxuBaHNe BOJIBI

O6e33apaxuBaHNe BOJIbI

Mertonast 06e33apakuBaHUs BOJIbI, UX KiacCU(pUKaIUs, 00JaCTh TPUMEHEHHUSI.
O6e33apakuBaHue BOJBl CHJIBHBIMU OKHCIUTEISIMH, MEXaHH3M JICHCTBUA.
O6e33apakvBaHNE BOJIbI XJIOPOM U €ro MpOU3BOAHBIMU. OmnpeneneHue /103
peareHTa ¥ BpeMeHHU KOHTakTa. MecTa




U crocoObl BBEAEHHsS XJopa B oOpabaTeiBaeMyio Boay. Opranuzanus
XJIOPHOTO X03siicTBa. Cxembl 00e33apakMBaHHUS BOABI JKUIKHM XJIOPOM,
XJIODHOW H3BECTHIO, THUIIOXJIOPUTAMH HATPHs WU KalbLUs, JHOKCUIAOM
xjmopa.  OOe33apakMBaHWE  BOJABI ~ O30HOM:  XHMMH3M  [IpoIecca,
TEXHOJIOTMYecKass cxema. IIpuroroBineHue O030HOBO3IYIIHOM CMECH U
CrIocoObl ee cMmenMBaHus ¢ oOpabarbiBaeMoll Bomoil. Pexynepanus o3oHa.
O0e33apakxuBaHue BOJbI TEPMAHTAHATOM Kaluig M HOAOM, TEXHOJOTHA,
obmacte mnpumeHeHus. (OOe33apakuBaHHE BOABI  YIBTPA(PHOIECTOBBIMU
Jy4aMH, CYIIHOCTh IPOLECCa CXEMbl M KOHCTPYKIMHU allapaToB, 00JacTh
npuMeHeHns. O0e33apaxuBaHWE BOJAbI MOHAMH cepedpa, yIbTPa3BYKOM,
9JIEKTPOTOKOM BBICOKOW YaCTOTHI.
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Je3onopauust BOJIbI

Je3onopauus BOAbI

OO61ue cBeieHrs 0 MPUYUHAX BOSHUKHOBEHUSI HEXKENIaTEIbHbBIX IPUBKYCOB U
3amaxoB. MeToisl 60pHOBI C MPUBKYCAaMH U 3amaxaMH, UX Kiaccudukanus,
o0acTh MPUMEHEHHs. ASPAaLMOHHBIA METOJ| 1€30JJ0pallii BOJIbI, CYITHOCTh
nporecca. KOHCTpyKIMHM  a’pallMOHHBIX  YCTPOWCTB M  allapaTos,
0COOCHHOCTH MX paboThl, MeToauKa pacuera. lMcmoiab30BaHUE CHIIBHBIX
OKHCIIUTENeH TpU yHaJeHHWH MPUBKYCOB M 3alaxoB, XMMHU3M IIpoliecca,
TEXHOJIOTHYECKHe cxeMbl. Jl03bl OKUCIUTENEH U BEIOOP MECTa UX BBEACHUS B
obpabateiBacMyto Bojxy. COpOIMOHHBIH METOJ N€3070pallil BOJIBI C
MCIOJIb30BAHUEM CYCIIEH3UU aKTUBHOTO MOPOIIKOOOPA3HOTO YIII WK ITyTeM
GUIBTPOBAHUS Yepe3 TPAHYIUPOBAHHBIN yroiib. OCOOCHHOCTH YCTPOHCTBA U
paboTel  yrompHbIX  GUIBTPOB.  PereHepamuss ~ aKTUBHOTO  YIJIsl.
OxuCaNTENbHO-COPOLIMOHHBIE METOJIbl JE30/I0pallii BOJbl, CYIIHOCTb U
007acTh MPUMEHEHHUSL.
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O0e3xene3nBadue u
JAEMaHIraHalusa BOJbI

OO0e3kene3nBaHue U JeMaHTaHALUSA BOJBI

dopMbl M colepKaHUE djKele3a B NPHUPOAHBIX Bogax. Kiaccudukanus
METOZOB M TEXHOJOTHYECKUX CXeM O0e3Kele3uBaHus NPHUPOIHBIX BOJI.
TexHonornueckuii aHanu3 BOJbI g BbIOOpa MeTOJa U COOPYKEHUH
nedpeppuzand  BoAbl.  Pacuer W TPOEKTUPOBAaHHE  YCTAaHOBOK
o0e3Kelie3uBaHusl BOJIbI. Y TAJICHHUE JKeJe3a U3 MIAXTHBIX U 0O0OPOTHBIX BOJ,
o0e3’kene3nBaHue KOHIEHCATa TETJIOCUIIOBBIX CTAHIIUI M MUHEPAJIbHBIX BOI.
I'enesuc wmaprannia B mpupojaHbiX Bogax. Kiaccudukanuss mMeTromoB u
TEXHOJIOTHYECKUX CXEM JIEMaHTaHALIMH PUPOIHBIX BOJ, XUMU3M MPOLECCOB,
MIPOCKTUPOBAHUE YCTAHOBOK.
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O0611e Bonpochl
IPOEKTHPOBAHUS
BOJIOOYHCTHBIX
KOMILJIEKCOB.
CoopyxeHnus st
00pabOTKH MPOMBIBHBIX
BOJI (PUIIBTPOB

OO1m1rie BOmpOoCHI MPOEKTUPOBAHMS BOJOOYUCTHBIX KOMITJIEKCOB.
CoopyxeHus 1751 00pabOTKH TPOMBIBHBIX BOJI GHIIBTPOB

OCHOBHBIC TIPUHIMIIBI  PEIICHWS TEHIUIAaHA ©  BBICOTHOH  CXEMBI
BOJIOOYMCTHOTO KOMIIJIEKCA C y4ETOM HCIOJIb30BaHUS penbeda MECTHOCTH,
OpTaHU3aIH 30HBl CAHUTAPHOW OXPaHBI U PE3EPBUPOBAHUS TEPPUTOPHH HA
pacupenue. [logcoOHble M BCiOMoOraTeabHbIE COOPYKEHUSI U MOMELICHUs
BOJIOOYHCTHOTO KOMIUIeKca. [IpHHIMIBI KOMITIOHOBKH  BOJOOYMCTHBIX
COOpPYKEHHH IO MOATOTOBKE BOJBI Ul XO3SHCTBEHHO- MHUTHEBBIX HYXI.
TumoBsle pemeHWss BBICOTHBIX CXEM KOMIIOHOBKM U  TEHIUIAHOB
BOJIOOYHMCTHBIX  KOMIUIeKcoB.  OOOpOT  MPOMBIBHBIX  BOJ,  €ro
TEXHUKO-DKOHOMHUYECKOe OO0OCHOBaHWE. TEXHOIOTHYECKHE CXEMBl H
COOpy>KeHHsI 0 00pabOTKe MPOMBIBHBIX BOA. METOABI M COOPYKEHHS IO
00paboTKe W YTHJIM3AIMU OCAJIKOB MPOMBIBHBIX BOJA. COCTaB M CBOWMCTBa
0CaJKOB. Y TUIM3AIMsI 00€3BOKEHHBIX OCa/IKOB.




5.2. [IpakTyeckue 3aHsATHS B CECCUIO

HaumenoBanue paznena

rll\i H TeMBI CEMHHapCKHX HaumeHoBaHMe U coaepkaHue NPAKTUYECKUX 3aHATHH
3aHATUN
XapaKTepHCTHKa COCTaBa XapakTepucruka COCTaBa MPUPOJHBIX BOA. TpeGoBanus, npeabsIBIIEMbIe K
IPHPOHEIX BOL, Ka4eCTBY BOJIbI XO3HCTBEHHO-IUTLEBLIX BOJONPOBOJOB.
TpeGosanms, Nzyuenue tpeboBanmii CanlluH 2.1.4.1074-01.
1 IIPEABSBISIEMBIE K
KaueCTBY BOJbI
XO035ICTBEHHO- TUTHEBBIX
BOJONPOBOJIOB.
OCHOBHBIC OCHOBHBIE TEXHOJOTHUECKHE TMPOLECCHl M METOIbl 00pabOTKH BOJIBI
N — TCXHOJ'IOI:I/I‘ICCKI/IG CXeMbl yJydlleHus KadecTBa BoJbl. KoarynupoBanue
IPOILECCHI U METOIbI TPUMECCH BOJI.
06PaBOTKH BOEL. Pacuyer TpebGyeMbIX 03Bl KoarylHTa M HOALIENaYMBAIOLIErO peareHTa,
2 T X HOMOLHICCKIE CXEMEL BBIOOp COCTaBa COOPY)KEHUH ISl MOJyYSHHS BOJBI NMUTHEBOTO KadyecTBa.
T T —. Pa3paboTka BHICOTHO-TEXHOIOTUYECKUX CXEM.
BoJibl. KoarynupoBanue
MIPUMECEN BOJIBI.
CmecuTenbHbIe CMecuTenbHbIE YCTPONUCTBA M KAMEPBI XJI0MbeoOpa3oBaHUsl.
3 YCTPOMCTBA M KaMephl (Pacuer BUXpPEBOro CMeECHTENs, pacdeT maiboBoro cmecurens. Pacyer
XJIONEEOOPa30BaHus. |KaMephl XJIONbEOOPa30OBaHusl
PearentHble xo3siicTBa. [PeareHTHble XOo3siictBa. CoopykeHHss H OOOpYyIOBaHHE peareHTHBIX
4 CoopyxeHus u XO3SICTB.
00opymoBaHue Pacuer peareHTHbBIX XO34MCTB KOAryjisiHTa, U3BECTHU, FMIOXJIOPUTA HATpPHS,
peareHTHBIX XO3SHCTB. |aMMHAYHOM BOJBI. Pacyer 030HAaTOPHOM.
[IpenBapuTenbHOE OCBETICHHUE BOBI
5 [pensaputensuoe  |I[IpensapurenbHoe ocBeTeHHE BOABI (QUILTPOBAHUEM YEPE3 CETKH, TKAHH,

OCBCTJICHHUEC BObI

MOPHUCTBHIC MIIEMEHTHI, B TI0JIE IIEHTPOOEKHBIX cuil. PacyeT OapaGaHHBIX CETOK
1 MUKPO(QUIBTPOB

5.3. IlpakTruyeckue 3aHsATUS

HaumenoBanue paznena

pJ::L[ 1 TeMBbI PAKTHYECKUX HaumeHoBaHue u coaepkaHue MPaKTUYECKUX 3aHATHIA
3aHIATHU
O0paboTka BOABI B CIIOE B3BELIEHHOTO Ocaika. DioTarus.
OO6paboTka BOJBI B CIIO€ [THIIBI OCBETIMTENEH ¢ B3BEIIEHHBIM OCAIKOM, HX TEXHOJIOTHYECKAs OLIEHKA,
B3BCIICHHOTO OCaJKa. |o0jacTh NpPUMEHEHUS W METOJuKa pacueta. Pacder ocBeTiuTens Co
Tumel ocBeTIUTENEN, UX (B3BEIIEHHBIM OCaIKOM KOPHIOPHOTO THITA
7 TEXHOJIOTHYeCKas
OIleHKa, 00JIacTh
MPUMEHEHUS U METOIUKA
pacuera. O6paboTKa
BOJIBI (prtoTaIeH.
O6e33apaxxuBaHNe BOJIbI
Mertoapt 06e33apaxuBaHusI BOJIbI, UX KiIacCUpUKaIs, 00JaCTh TPUMEHEHHUSI.
9 | OGe33apakuBaHUE BOJIBI O6e33a
paKUBAaHHUE BOJbI CUJIBHBIMU OKUCIHUTENSIMHU, YIbTPadUOIECTOBBIM
o0ydeHneM, HoHaMU cepedpa, yIbTPa3ByKOM.
Je3onopanus BOAbI
10 Jesomopanus Boabl |MeToasl OOpEOBI C MPUBKYCAMM U 3alaxaMu, UX Kiaaccu(ukanms, o01acTh

IIPUMCHCHUS.




00e3xKee3uBaHue U

O0e3xene3uBaHne U JeMaHTraHaIus BOJIbI
O0e3xene3nBaHUe M JIEMaHTaHAIUS BOJbI. DOPMBI M COIEpIKAHUE HKelle3a U

11 Mapraiiia B NPUPOAHBIX BoAax. OCHOBHBIE METOIbI M TEXHOJIOTUYECKUE
JeMaHTaHaIus BOJIbI
CXEMBbI 00€3KeJIe3UBaHus U JeMaHTaHaIlMU IPUPOJHBIX BOI.
OO61re Bonpocsl OO61re Bonpocsl NPOEKTUPOBAHUS BOJOOYHCTHBIX KOMIUIEKCOB.
POEKTUPOBAHUS Coopysxenus i1 00paboTKU MPOMBIBHBIX BOJI (DPUIBTPOB
BOJIOOYHCTHBIX OO61mure BOmpoChl MPOSKTUPOBAHUS BOJJOOYHCTHBIX KOMIUIEKCOB.
12 KOMILIEKCOB. OcHOBHBIE TOPUHLHUIIBI  PEIICHUs TeHIUIaHA M  BBICOTHOM  CXEMBI
CoopyxeHus ist BOJIOOYMCTHOTO KOMIUIeKCa. [IpHHIMIBI KOMIIOHOBKH  BOJOOYHCTHBIX
00pabOTKH IPOMBIBHBIX |COOPYKEHHIA.
BOJ (hHILTPOB
5.4. JlTabopatopHbie pabOTHI
Ne Haumenosanue pazaena
aa_z[ Y TEMBI JTa0OPaTOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX paboT
P paboT
Omnpenenenue mokaarenei KauecTBa BOIbI
XapakTepucTuKa cocTaBa
Onpenenenue 1LBETHOCTM W MyTHOcTH Bozabl. Ompenenenue pH u
MIPUPOJHBIX BOJI.
HIEIOYHOCTH BOJIBI.
TpeboBanus,
1 MPEIbABISIEMBIE K
KauecTBY BObI
XO3SIICTBEHHO- TTUTHEBBIX
BOJIOIIPOBO/IOB.
OCHOBHBLC OmnpeneneHne ONTHMAIBHBIX JI03 PEareHTOB JUIsl 00CCIIBEUNBAHUS BOJIBI.
Onpenenenre ONTUMAJIbHBIX /103 KOAryJisHTOB, IOJIIEIa4YHUBAIOIINX
TEXHOJIOTUYECKHE
peareHTOB U (JIOKYJISTHTOB.
MPOIECCHI U METOJIBI
5 00pabOTKH BOJIBI.
TexHOnOorn4ecKue CXeMbl
yIy4IIeHUs] Ka4ecTBa
BoJibl. KoarynupoBanue
IIPUMECEN BOJBI.
OCHOBHEIC DIEKTPOXUMHYECKOE KOaryJIupOBaHUE BOJIbI
OrnpezenieHne ONTUMAJIBHOM J03bI AaHOAHO PACTBOPEHHOTO KOAryJsHTa
TEXHOJIOTUIECKHE
(amroMUHUS) 11 0OCCIIBEYMBAHUS BOJIBI
MPOLIECCHI U METOIBI
5 00pabOTKHU BOJIBI.
TexHONIOrnuecKrne CXeMbl
YIYdIIeHUS Ka4eCTBa
Bozbl. KoarynupoBanue
IpuMecen BOJBI.
v OmnpeneneHne 0CakJaeMOCTH B3BEIICHHBIX BEIIECTB B MPUPOIHON BOIE
aJIeHNE B3BEIICHHBIX
6 AGJICHHGC BIRCITIC TexHomornueckoe MOJEIMPOBAHUE TIpollecca yAaleHUsS B3BEIIEHHBIX
BEIIIECTB OCAXKICHUEM
m a BEILIECTB OCAXK/ICHHUEM.
VY nanenue npumeceit  |YaaneHnue npumeceil BoJibl pUIBTPOBAHUEM YEPE3 3EPHUCTBIE 3arPy3KH
8 BoAbI GunbTpoBaHueM (MccienoBaHue TpaHyJIOMETPUYECKOTO COCTaBa 3€PHUCTOTO (PUIBTPYIOIIETO

4yepe3 3epPHUCTHIE
3arpy3Ku

Marepuaa

5.5. CamocrositenpHas paboTta o

OyJaromuxcs

No
pasn

HaumenoBanue pasaciia
AUCHUITIIIMHBI 1 TEMBI

ConeprxaHue caMOCTOSATENBHOM paboThI




XapakTepucTUKa cocTaBa
IIPUPOIHBIX BOJ.
TpebGoBanusl,

XapakTepHucTuKa coCTaBa MPUPOIHBIX BOA. TpeOoBaHus, IPEIbIBISEMbIE K
KaueCTBY BOJbI X0O35IICTBEHHO-ITUTHEBBIX BOJIOMPOBOI0B. 10
N3ydeHne NeKIMOHHOTO MaTepraia U MoJIr0TOBKa K JabopaTopHOil paboTre

1 MPEIBSBISIEMBIE K
Ka4yeCTBY BOJIbI
XO03iCTBEHHO- MMUTHEBBIX
BOJIOIIPOBOJIOB.
OCHOBHBLE OcHOBHbIE TEXHOJIOTMUYECKHE IMPOLECChl M METOAbl 00pabOTKH BO/IBI.
TexHosnornueckue cxembl yiaydlleHUs KadecTBa BoJbl. KoarymupoBanue
TEXHOJIOTMYECKHE .
IpUMecei BObI.
IIPOLIECCHI U METO/IBI
OnpeneneHre pacyeTHBIX 03 pPEAarceHTOB, YCIOBUS BBEIEHUS HX B
00pabOTKH BOJIBI.
2 oOpabaTeiBacMyl0 BOJIY B KypCOBOM IIpoekTe. Pa3pabGoTka BBICOTHO-
TexHoNOrnYeCcKrue CXeMbl .
TEXHOJIOIMYECKOM CXEMbl B KYpPCOBOM IIpoekTe. M3yueHue JeKIMOHHOTrO
YIIY4IICHHUS Ka4yecTBa
Matepuana. [loaroroska k 1abopaTopHbsiM paboTam
Bozbl. KoarynupoBanue
MIPUMECEHN BOJBI.
CMmecuTenbHble YCTPOHCTBA U KaMEPBI XJI0NIbE0Opa30BaHUs
CMecuTenbHbIe W3ydyenune nexkuuoHHOro warepuana. Pacder cmecurenei M KaMepbl
3 YCTPOMCTBA M KaMephl  |XJIonbeoOpasosanus (npu Hannuuu) B KII. PaspaboTka ueprexeit (Mojenn)
XJIOIbEOOpa30OBaHusl. |CMECUTENEH U KaMephl XJI0NbeoOpa3oBanus A rpaduyeckoi yactu KII.
. Pearentnbie xo3zgiictBa. CoopyXeHHUs U 00OpPYJOBaHHE pPEareHTHBIX
PearenTHble X034iiCTBA. N
XO3SICTB.
CoopyxeHnus u .
4 5 Pacuer peareHTHBIX XO3SMCTB KOAryjisiHTa, U3BECTH, THIIOXJIOPUTA HATPHS,
o0opynoBaHue o . .
Py . aMMHuadHoOil Bonbl. Pacuer o3onHatopHoil. Pa3paboTka coOTBETCTBYMOIIEH
peareHTHBIX XO3SHUCTB.
4acTU KypCOBOT'O IPOEKTa
[IpenBapuTenbHOE OCBETICHHUE BOBI
IIpenBapurenbHOE
5 N3ydyenue nekuuoHHoro wMarepuana. Pacuer O6apabGaHHBIX CETOK WM
OCBETICHHE BOEL MUKPO(DHIBTPOB B KYPCOBOM IMPOEKTE.
VY naneHue B3BELIEHHBIX BEILIECTB OCAXKIACHUEM
6 Vnanenue B3BemeHHbIx |M3ydeHHe  JIEKIMOHHOTO  Marepuana. Pacder ©W  OpOEKTHPOBAHUE
BEIECTB OCAKIEHNEM |FOpU30HTanbHOro orcroitHuka B pamkax KII. IloaroroBka x maboparopHoit
pabote
OO6paboTka BOABI B CIIOE B3BELIEHHOTO Ocaika. DroTarus
OO0paboTka BOAbI B clioe (M3ydeHne JIEKIMOHHOTO Marepuaia. PacdyeT ¥ BBHIOJHEHHE YEPTEKEH
B3BCIICHHOT'O OCaJIka. |(MO/EIHN) OCBETJIUTEINS CO B3BELLICHHBIM OCAIKOM.
Twume! ocBeTIUTENCH, UX
7 TE€XHOJIOTMYeCcKas
olleHKa, 00J1acTh
MPUMEHEHUS U METOIUKA
pacuera. O6paboTKa
BOABI (hIIOTAIHEH.
V nanenve npuMeceil | YAaneHue mpuMecen BOIbI (QUIBTPOBAHUEM YEPE3 3€PHUCTHIE 3arPy3KU
8 BO/BI puibTpoBanueM |MI3ydeHne JIEKIMOHHOrO Marepuana. PacyeT M BBINOJIHEHWE YEPTEKEH
yepes 3epHUCTHIE (Mogenu) ckoporo ((uUIBTpa W/WIM KOHTAKTHOTO mpeduiabTpa WK
3arpy3Kku KOHTaKTHOTO ocBeTyuTens. [loaroToBka k 1abopatopHoii paboTe
9 |os O6e33apaxuBaHNe BOJIbI
C33apaXHUBAHNC BOBI N3ydenue neKImoHHOro Kypca
10 Jlesonopanust BoAsI
Hesonopauus  BOAEI N3ydeHune NeKIMOHHOTO MaTepHaa.
11 Oo6e3xenesuBanne u  |O0e3kene3nBaHNE U JEMaHTaHAIIAS BOIbI

JeMaHTaHaIlus BOJbI




I/I3Y'-I€HI/IG JICKIMOHHOI'O MaTcpurajia.
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OO0mue BOmpoCHI
MPOEKTUPOBAHUS
BOJIOOYUCTHBIX
KOMILJIEKCOB.
CoopyxeHus s
00pabOTKH MPOMBIBHBIX
BOJ (pHUIILTPOB

O611ue Bonpochl NPOEKTUPOBAHUS BOAOOUYHNCTHBIX KOMILIEKCOB.
Coopyxenust 151 00pabOTKH MPOMBIBHBIX BOJ (PHIIBTPOB

W3ydyenue nexkuumoHHOro Marepuana. Pa3paOoTka reHepalbHOro IUIaHa
BosoourctHoro komruiekca B KII. Pa3paboTka 6:10ka OCHOBHBIX COOPYKEHUI
B KII, B TOM u4wucie BCHOMOraTelbHBIX IOMELIEHUH M IOMENICHUN
pEareHTHBIX XO3SMCTB.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

[IporpaMmoil AUCHUIUIMHBI NPELYCMOTPEHO MPOBEICHUE JIEKIIMOHHBIX 3aHATHN, HA KOTOPBIX AETCs
OCHOBHOW CHUCTEMaTU3UPOBAHHBIA MaTeprall O U3YYCHUIO OYMCTKU MPUPOIHBIX BOMA, MPAKTUYECKUX 3aHSATUM,
MPEIOJIAaraloINX 3aKPEIUieHne M3y4eHHOro marepuana ¥ (GopMupoBaHHE y OOYYAIOIIUXCS HEOOXOIUMBIX
3HaHWH, YMEHUU M HaBBIKOB I10 pa3pabOTKE BOJOOYHMCTHBIX KOMIUIEKCOB. KpoMe TOro, BayKHEHITUM 3TAarioM
W3YYCHUS JUCIUTLIINHBI SBJISICTCS CAaMOCTOSITeNbHAs paboTa 00yJaroImUXCs ¢ UCIIOJIB30BAHUEM BCEX CPEICTB U
BO3MOJKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTH.

B 00beM camocToSTENNbHOM padOThI 10 TUCHUIUIHHE BKIIFOUASTCS CIIEAYIOIIee:

- U3y4YCHUE TEOPETUYECKUX BOMPOCOB IO BCEM TEMaM JUCHUIUIMHBI C UCI0JIb30BAaHUEM PEKOMEHYEMOI
JIATEPATYPBl U UHTEPHET-PECYPCOB;

- MOJITOTOBKA K MPAKTUYECKUM 3aHSATUSIM;

- BBIIIOJIHEHUE KYPCOBOTI'O IIPOEKTA;

- MOJITOTOBKA K AK3aMEHY.

[Ipu moAroToBKEe K MPAKTUYECKUM 3aHATUSIM U B paMKaX CaMOCTOSITEIBHON pabOTHI MO HU3YUYEHUIO
JTUCITUTIIMHBI 00yYaromMCcst HEO0X0IMMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JEKIIMOHHOM 3aHATHUM MaTEpUal U JOMNOJHUTH €ro ¢ y4eTOM
PEKOMEHIOBAHHOM MO TaHHOW TeMe JTUTEepaTyphl;

- TpU CaMOCTOATEIIbHOM HW3YyYEHHM TEOPETUYECKOM TEMBI CHElIaTh KOHCIEKT, HCIOIb3Ys
pexomenoBanHbIe B PI1]] ncrounukuy;

- IOJTOTOBUTH TEKCOTBYIO M rpa)MyECKyIO YacTh MO BBIMOJIHEHHOMY KYPCOBOMY MPOEKTY;

- MOJITOTOBUTHCS K 3alIUTE KypCOBOTO MIPOCKTA;

- NOATOTOBUTHCS K MPOMEKYTOUHON aTTECTALIUH.

7. OneHOYHbIE MaTepHAJbl sl MPOBEAEHUS TEKYIIEero KOHTPOJISA YCIEeBAeMOCTH W MPOMEXKYTOYHOMI
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHb KOMIETEHIMI ¢ yKa3aHUEM 3TAIlOB UX (YOPMHUPOBAHMS B IPOLIECCE OCBOCHUS AUCIMITIINHBI

Ko u HaumeHnoBaunue

Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHBL N Bun onenounoro
WHJIUKATOpa KOHTPOJIUPYEMOi
/1 (Momyms) cpencTaa
KOMIIETEHIINH
XapakTepucTuKa COCTaBa NPHUPOAHBIX BOJI.
TpeboBanus, NpPenbsABIIEMBIE K KaudeCTB YcTHBIN onpoc
1 |'P > TPEABABILIC Y| MmK-2.7, TIK-3.2, TIK-3.4 poc,
BOJBI XO3SIHCTBEHHO-TTUTHEBBLIX Beimosinenue KI1
BOJIOIIPOBOJIOB.
OCHOBHBIE TEXHOJIOTMYECKHE MPOLECChl U
MeTOAbI 00padOTKM BOABI. TEXHOJIOTMYECKUE YcTHEBIN onpoc
2 skt 00p 8 T1K-2.7, TIK-3.2, TIK-3.4 poc,
CXEMBI YIIYUIIEHHS KayecTBa BOJIEL. BeITTOTHeHnEe KII

KoarynupoBanue npumeceid BOJIbI.

3 CMecuTenbHble  yCTpOWCTBA U KaMmephl MK-2.7, TIK-3.2, TIK-3.4 YcTHbIN orpoc,
XJIONbeoOpa30BaHusl. BonosHeHue KI1

4 PearentHble  Xxo03diicTBa. COOPY)KGHI/IH u MK-2.7, TIK-3.2, TIK-3.4 VeIl orpoc,
000pYyI0BaHHE PEAreHTHBIX XO3SHCTB. BeimoaHeHue KII

5 [IIpenBapurenbHOE OCBETICHHE BOJIBI [1K-2.7, T1K-3.2, IIK-3.4 Y CTHBI onpoc,
BbInoJHeHne KII

VYcrHbii OI1poc,

6 |YnameHue B3BEIIEHHBIX BENIECTB OCAXKIECHUEM I1K-2.7, I11K-3.2, [IK-3.4
BeinoaHeHue KI1

O6paboTka BOABI B CJIOE B3BEIIEHHOTO OCAJIKA.
Tunel ocBernuTenel, MX TEXHOJOTHMYECKAs YCTHBIN OIpoC
’ TIK-2.7, TTK-3.2, TIK-3.4 poc,
OIICHKa, 00JIaCTh TPHUMEHEHUS U METOAUKA BoinojiHeHue K11
pacueta. O6paboTka BoAbI (prroTaruei.

8 Vnanenne npumecerd BOABI (PUIBTPOBAHHUEM MK-2.7, TIK-3.2, TTK-3.4 YcrHbIiit orpoc,
4epe3 3€PHUCTHIE 3arpy3Ku BoinosiHeHue KII




9 |Ob6e33apakuBaHue BOMBI IK-2.7, I1K-3.2, [1K-3.4 Y CTHbIH OHPpOC,
BeinoHeHue KI1

10 [[de3omoparms BOaBI I1K-2.7, I1K-3.2, I1K-3.4 VYcTHbI onpoc

11 [OO6e3xene3uBaHue U JEMaHTaHAIIAS BOJIBI I1K-2.7, I11K-3.2, [IK-3.4 VeIl onpoc
OO0mue BOITPOCHI MIPOCKTUPOBAHUS

12 |BOZIOOUMCTHBIX KOMILIEKCOB. IK-2.7. TIK-3.2. TIK-3.4 VYcerHbii ormpoc,
CoopyxeHus st 00pabOTKH MPOMBIBHBIX BOJI o " ' BeimosiHeHune KIIT
(HUIETPOB

13 |Wnas xoHTakTHas pabora I1K-2.7, I11K-3.2, [IK-3.4

14 |3x3ameH I1K-2.7, I1K-3.2, I1K-3.4

7.2. TunoBbie KOHTPOJIBHBIE 3aJaHMSI U MHBIE MAaTEPUAITBI TEKYIIETO KOHTPOJIS YCIIEBAeMOCTH, HEOOXOIMMBIE
JUIS OLICHKY 3HAHUM, YMEHHI U HaBBIKOB U (MJIM) OIBITa MPO(ECCHOHAIBHOM 1eATEIbHOCTH, XapaKTEePU3YIOLIUX
sTanbl GOPMUPOBAHUS KOMIIETCHITHI B TIPOLIECCE OCBOCHUS AUCITUTIIMHBI

3ananus 1715 IpoBepKu c(hOPMUPOBAHHOCTH MHAUKATOPOB AocTuxkeHnn komnerenuuit [1K-2.7, I1K- 3.2,
[1K-3.4

[pakTHyeckoe 3a1aHue

Paccuwnraiite TpeOyeMble H03bI PEareHTOB W COCTABIUIA IOJYYEHHs BOIBI IHMTHEBOIO KAuyecTBa IPHU
CIICIYIOIIMX UCXOMHBIX JaHHbBIX:

MytHOoCcTb BojbI (Max/min): 300/140 mr/n

L{BeTHOCTH (MAx/min): 66/34 rpax.

lemounocts (Max/min): 1,0 / 0,8 Mr-sks/n

TecroBoe 3aganue

1. Onpenenute Boy, KOTOpasi IO BCEM YKa3aHHBIM ITOKa3aTelsiM COOTBETCTBYET TpeOoBanmsim CanlluH:
a) pH =7, XKobm = 5,0 mr-sks/mn, [lepmanranataast okuciasieMocts 8,0 Mr/a

0) pH = 8, XKo6mur = 8,0 mr-3kxB/11, [lepmanranatHas OKuCIsieMocTs 1,0 Mr/m

B) pH =7, XKoOm1 = 7,0 mr-sks/11, [lepmanranatHas okucisieMocTts 5,0 Mr/i

r) pH = 6,5, Xobmy = 11,0 mr-sxB/i1, [lepmanranataas okuciasieMocts 4,0 Mr/i

2. Jlomyckaercs U MPHUCYTCTBHE B MHUTHEBOW BOJAE PA3IUYMMBIX HEBOOPYKEHHBIM IJIa30M BOJHBIX
OpPraHU3MOB M MOBEPXHOCTHOM TIJICHKU?

a) 11a, mpu ToimuHe TwieHku A < 0,1 MM

0) na, mpu TomuHe mwieHku A < 0,15 mm

B) J1a, IPU COOTBETCTBYIOIIEM PACTIOPSKEHUH TTIABHOTO CAaHUTAapHOTO Bpaua PO

T) HET

3. KecTkocThIO BOABI HA3bIBAETCS:

a) - ob1ee coaepikaHme BEIIECTB, 00YCIOBINBAIOIINX MPU TUCCOIMAIIMN WIIH B PE3YJIbTaTe THIPOJIN3a
MOBBIIIEHHOW KOHILIEHTpauuu noHoB OH-

0) - 3arpsA3HEHHOCTH BOJIbI OPTAaHMYECKUMHU BEIIECTBAMH

B) - CYMMapHO€ KOJMYECTBO HEJIETYYMX BEHIECTB, MPUCYTCTBYIOIIMX B BOJE B KOJUIOUTHOM U
MOJICKYJISIPHO-TUCTIEPCHOM COCTOSTHUU

I') - CcyMMa KOHIIEHTpauuii katnoHoB Ca2+ u Mg2+

1) — KOHIIEHTpAIusi KPEeMHHEBON KHCIIOTHI B TEpECUYeTe Ha JBYOKHUCh KPEMHUS, HAXOISIIYIOCS B
HCXOJIHOHU BOJE

4. KaKOBO MHUHHUMAJIBHOC KOJHNYCCTBO eMKOCTeﬁ JJIA XpaHeHI/Iﬂ peareHTa OOHOT'O THUIIAa HA CTAaHIIUU
BOJOIOATOTOBKU?
a) 4 eMKoOCTH




0) 3 emkoCTH
B) 2 €eMKOCTH
r) 1 eMKOCTB

5. LiBetnocth Boibl coctanisieT 100 rpanycoB. HasHaubTe 1o Hell 103y KoaryiasHTa B MI/J
a) 50
06) 40
B) 30
r) 20

6. Kakas 13 yka3zaHHBIX (QHIIBTPYIONTUX 3arPy30K HE SBISICTCS aKTUBHOM?
a) KBapLEBbIU MECOK

0) aKTUBUPOBAHHBIE YIIIH,

B) NOJIyOOOXKEHHBIN JIOJIOMUT

7. Pacmmpenue 3arpy3ku Ipy IpOMBIBKE, 3TO

a) MPUPOCT MACChI 3arpy3KH 3a CYET BHOBb IPUHOCUMBIX B3BECEH
0) IPUPOCT MACChI 3arpy3KH MPH JOTPYKEHUH (QUITBTPOB

B) YBEJIIMUECHUE pa3Mepa 3epeH (PHIIbTPYIOIIEH 3arpy3Ku

I') YBEITMYEHHUE BBICOTHI CJIOS (PHIIBTPYIOIIEH 3arpy3Kku

8. Kakoe yTBepkaeHre po MEIIICHHBIN (QUIBTP SIBIISIETCSI BEPHBIM?

a) IS MeJICHHOTO (QMIIbTPa pacdyeTHas CKOPOCTh (GmiIbTpoBaHus coctasisier 0,2 M/CyTKH

0) 3a cyer OMOJIOTMYECKOH IJICHKH Ha (UIBTPE MPOMCXOJUT B TOM YHCIE H3BICYCHUH W3 BOJIBI
OakTepuil 1 BUPYCOB

B) OMoJIOrHuecKas IJICHKA Ha TIOBEPXHOCTH (PUIIbTpa JOIHKHA OBITH TOJMIIMHOW He MeHee | M.

T') MEJUICHHBIH (UIBTP JOTPYKAIOT 0CaIKOM MEPBUYHBIX OTCTOWHUKOB C KAHAIM3AIIMOHHBIX OYHMCTHBIX
COOPYKEHHI

9 XapakTepucTuka QUIbTpyIoLIei 3arpy3Ku, KO3QpPUIHUEHT GOpPMBI 0., TPEeICTABIAET COOON OTHOIIEHUE
MOBEPXHOCTH 3€PHA K TIOBEPXHOCTH PAaBHOBEIHMKOTO TI0 00BhEMY IIapa.

Yem Oomnbliie 3Ta BEJIMYMHA, TEM BbIIIe AP HEKT agcopOouun npuMecei u 60ble TOPUCTOCTh 3aCHINKH.
VYkaxute 3arpy3Ky ¢ HauOooJIbIMM K03 HULneHTOM (POpPMBI:

a) KBapILeBBIH MECOK

0) KepamM3UT HeIPOOIICHBIH

B) KEpaM3UT JIpOOIeHBII

10. Yro Takoe ApeHaxk CKOPBIX GUIBLTPOB?

a) cucreMa, TNpeJHA3HAYeHHas [JJIs pPaBHOMEPHOrOo IO BCed Iulomaau cbopa ©  OTBOJAA
PO UIBTPOBAHHON BOJIBI U PABHOMEPHOTO pACIIPEACIICHHUSI 1O TII0MAau (GUIBTPa MPOMBIBHOM BOJIBI

0) cucteMa TpyOOMPOBOIOB, MTpeIHA3HAYEHHAS I OTIOPOKHEHUSI EMKOCTH (UIIBTPA, a TAK:KE OOKOBOTO
KapMaHa

B) rpaBuiiHas 3aceiika AHa ¢GuiabTpa cinoem 0,4 — 0,5 M, mpenHa3HaueHHas ISl TOAJAEPIKAHUS

GUIBTpYIOIIEH 3arpy3Ku
') cucteMa TpyOOIpoOBOIOB, MPOJIOKEHHBIX MO THY CKOPOTO (GPUIBTPA, MO KOTOPHIM MOJAETCS CKATHIN

7.3. Cucrema OLIEHHBaHMS PE3yJbTaTOB OOYYEHHS IO AUCHUILIUHE (MOIYJIO) MPH MPOBEICHUH TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAaMOCTOSTEIILHO U TBOPUECKH PEIIATh CIOKHBIE MPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BaieeT HHCTPYMEHTAPUEM YIeOHOM TUCIUTUITHMHEI, YMEHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIO»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHIICTIIUAX U HAITPABIICHHIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIeeT MHCTPYMEHTApUEM I10 TUCIHITIMHE, YMEHHE €r0 HCII0JIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeHUI ypOBEHb C(OPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpaMme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATypPhl, PEKOMEHA0OBAaHHON pabodel mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUSX 10
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOIABATENsl HA IPAKTUUECKHUX 3aHATHUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

O1enka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 00OCHOBATh AJITOPUTM BBINIOJIHEHHU S 33 JaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTEIbHOCTH,  XapaKTepU3YIOIUX ATanbl  (QOpMHpPOBAHUS  KOMIIETEHIMI B  IPOLECCE OCBOEHUs
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

IIpumepHBIE BOITPOCHI

1. XapakTepucTtuka coctaBa nIpupoAHbIX Boa. [Ipumecu Bonbl. du3nueckue, MUKpPOOHOIOTHYECKHE U
Mapa3uTOJIOTHYECKHE MToKa3aTen kauectBa Boabl. TpedoBanus CanlluH nmo stum nokaszaresnsm.

2. XuMHUYECKUE U paJuallMOHHbIE TIOKA3aTeIN KauyecTBa BOJAbI MPUPOJHBIX UCTOUYHUKOB. TpeGoBaHus
CanlIuH no stum nokasarenssm. KoHTpons kauecTBa NUTHEBOU BOJBI.

3. MeToap! yny4dllIeHUs: KaueCcTBa BOJAbI, OCHOBHBIE TEXHOJOTMYECKUE MPOLIECCH U COOPYKEHMS IS UX
OCYILIECTBIICHHUS.

4. TeXHOIOTHUECKUE CXEMbI OCBETIICHHs, 00eclIBeUMBaHUA U 00e33apaxuBaHus Boibl. Kiaccudpukarys
cxeM. CocTaB COOpYKEHUI U MX HA3HAYCHHE.

5. TexHosoruyeckast cxeMa BOJAONPOBOAHBIX OUUCTHBIX COOPYKEHUH C BEPTUKAIbHBIMA OTCTOMHUKAMHU
1 GuiabTpaMu. Y CJIOBUS IPUMEHEHUS.

6. TexHonoruueckas cxeMa BOJOIPOBOAHBIX OYHCTHBIX COOPYKXEHHH C TOPU30HTAJIBHBIMH
OTCTOMHHMKAMU U PUIBTpaMHU. Y CIIOBUSI TPUMEHEHUSI.

7. TexHosorndeckasi cxema BOJOIPOBOAHBIX OUUCTHBIX COOPYKEHUM C OCBETIIMUTEIISIMU C B3BEILICHHBIM
0CaJKOM U (puiIbTpamMu. Y CIIOBUS TPUMEHEHUS.

8. TexHonoruueckas cxema BOJAOIPOBOAHBIX OUUCTHBIX COOPYKEHUI C KOHTAKTHBIMH OCBETIUTEIISIMHU.
YcnoBus npuMeHeHus.9. TexHoaornueckas cxema BoJONPOBOIHBIX OUMCTHBIX




COOpYKeHHH ¢ mpeuIbTpamMu U GUIbTPaMu. Y CIIOBUS IPUMEHEHUS.

10. TexHonoruueckasi cxeMa BOJOMPOBOIHBIX OUUCTHBIX COOPYKEHUM MPU MYTHOCTU UCXOJHOM BOJIbI
Bhie 1500 r/m3.

11. BeiOop cxeMbl 1 cocTaBa COOPY>KEHUH ISl TOJTOTOBKU BOJIBI TUTHEBOT'O KAYECTBA.

12. KoarynupoBanue npumeceit Boabl. CymHoOCTh nporecca. KoarynupoBanue B CBOOOTHOM o0beME.
KonraktHas koarymsuus. Bimsuue pasnuunbeix (akTopoB Ha 3((EKTUBHOCTH Mpolecca KOaryJsiiH.
DIOKYIISIHUA.

13. KoarynsHTbl, GIOKYISIHTBI M MIEIOYHBIC PEareHThl, TPUMEHICMbIE Ha BOJOMPOBOAHBIX OYUCTHBIX
COOPY>KEHHUSIX.

14. Onpenenenue 103 peareHToB. [IopsI0K BBO/Ia peareHTOB B 00padaThiBaeMyI0 BOIY.

15. TexHONOrMYECKHUE CXEMbl PEAreHTHBIX XO3SICTB KOAryJISIHTOB C CYXHMM M MOKpPBIM XPaHEHUEM
pearenToB. OmnpeeneHne 00bEMOB CKIIaI0B, PACTBOPHBIX U PACXOIHBIX OAKOB.

16. TexHomornyeckue cxeMbl U3BECTKOBBIX X03scTB. OmpeneneHre 00beMOB CKJIa0B U PACXOIHBIX
0aKoB.

17. TexHOJIOrHYECKHE CXEMBI YCTaHOBOK ISl IPUTOTOBICHHS pacTBOpoB ITAA. Ycranoska Polidos-
412.

18. JlozaTtopsl pearenToB. Knaccudukarus. [TomnaBkoBsiii 103atop. [[03aTopbl Cyxoro peareHra.

19. Jlo3aTop U3BECTKOBOTO MOJIOKa OYHKEPHBII aBTOMAaTHYE€CKUM, HACOCHI-03aTOPHI.

20. Cmecutenu. Knaccuduxarms. Cxembl. OCHOBBI pacueTa.

21. Kameps! xnonseo0pazoBanust. Cxembl. OCHOBBI pacyera.

22. OcBetiieHue BOJbl OTcTanBaHueM. KpuBble ocaxk1aeMocTu. I'opu30HTanbHbIe OTCTOMHUKUA. CXEMBI.
Pacuer.

23. BeptukanbHbie oTcTOMHUKH. Cxembl. Pacuer.

24. PanuanbHble OTCTOMHUKU. TOHKOCIONWHBIE OTCTOMHUKH. [I[puMeHeHne TOHKOCIOMHBIX MOJTYJICH st
WHTEHCU(PUKAIUU pabOThI IPYTHUX OTCTOHHUKOB.

25. OcBeTnuTeNM C B3BEIICHHBIM OCaJKOM KOPUAOPHOTO THMA. Y cTpoiicTBO. Pacuer.

26. Ocpernurenu ¢ B3pemeHHbBIM ocaakoM BHUI BOATI'EO u BHUUI'C-2. Cxemsl. Pacuer.

27. Y nanenue U3 BoJbI puMeceld puiabTpoBaHueM. Tumsl GuibTpoB. KOHCTPYKTHBHBIC CXEMBI CKOPBIX
¢bunbTpoB. OCHOBHBIE AIEMEHTHI, 000pYAOBaHUE.

28. OuibTpylolMe MaTepHalibl, TpeOOBaHUS K HUM. [ paHyJIOMETPUYECKHIM COCTaB, MEXaHUYECKas
MIPOYHOCTh, XUMHYECKasi CTOUKOCTb.

29. XapaktepucTthka  HamOoJiee  IIUPOKO  MPUMEHSEMBIX  (QUIBTPYIOIIMX  MaTEepUajoB.
ITognepxuBaroIye CIOU.

30. Huwxuss pacnipeaenuTenbHas cuctema (qpeHax) uiabTpos. Y cTpoiictBo. OCHOBHI pacyera.

31. IlpomsiBka ¢unbTpoB U KO c pacmmpenuem 3arpy3ku. YCTpPOWCTBO M pacyeT BepxHEH
pacnpenenuTeIbHON CUCTEMBI

32. IIpombiBka ¢unstpoB u KO 06e3 pacmupeHus 3arpy3ku (BOJIOBO3JYyIIHAs IPOMBIBKA C
TOPU30HTAILHBIM OTBOJIOM BOJIBI). Y CTPOIMCTBO M pacyeT CUCTEMBI OTBOA MPOMBIBHOM BOJIBI.

33. KoHTaKkTHBIE OCBETIAUTENHU. Y CTPONCTBO, MPUHITUM PaOOTHI.

34. Pacuet ¢uibtpoB u KO. PerynupoBanue ckopoctu GuUIbTpoOBaHUS

35. OGe3zapaxuBanue BoOJbl. (OCHOBHBIE METOMBL. XJOPHUPOBAHUE, OOOPYIOBaHHE Ta30BBIX
XJIOPATOPHBIX.

36. O6e33apaxxrBaHKe BOJIbI THIIOXJIOPUTOM HATpHSI.

37. O6e33apaxuBaHie BOJAbI XJIOPHUpOBaHUEM € amMMoHu3auuen. OOopynoBaHHE aMMOHHU3AaTOPHBIX.
O6e33apaxkuBaHKE BOJBI C TOMOIIBI0 OAKTEPHUIIMIHOTO OOIYIEHUS.

38. O30oHmpoBanue BojAbl. CXeMbl 030HATOpPa U O30HATOPHOM yCTaHOBKH. KOHTakTHBIE pe3epByaphl.
OO6paboTka OCTaTOYHOTO O30HA.

39. Vnmanenue w3 BOJBI MPHUBKYCOB W 3amaxoB (ne3omopanus Bojbl). OCHOBHBIE METO/BI, COCTaB
COOPYKEHHI.

40. OoOe3xenesnBanue Boabl. OcHOBHBIE MeTOmbl. O0e3kele3uBaHME IIOA3EMHBIX BOJ METOIOM
YIPOLICHHOM ajdpanuu

41. O6e3xene3nBaHne BOABI METOJOM a’palliil Ha CIECIHAIBHBIX COOPYKEHHUSX ¢ (pribTparnuei, c
MCIOJIb30BaHUEM peareHTOB-oKucauTeneil. O0e3xene3nBaHe BOIbl MOBEPXHOCTHBIX UCTOYHHKOB.

42. Ynanenwe w3 BOABI Mapranma (aemaHraHamusi Bojbl). OCHOBHBIE METOIBI W TEXHOJIOTHYECKHE
CXEMBI.

43 TTorTONHOE UCTTOMLRORAHUE MMNOMEBIRHRIX ROT thunmkTnor 1 KO).



44. OcHOBBI Pa3pabOTKH BOJIOOYUCTHBIX KOMIIJICKCOB.

7.4.2. IIpakTryeckue 3aJaHus 1JIs1 IPOBEICHHS TPOMEKYTOUHOM aTTecTalli 00yJaroIuXcs

3amanus IS TPOBEPKH CHOPMHPOBAHHOCTH HWHIUKATOPOB JOCTKEHUs kommereHuuid YIIK-2.7,
I1K-3.2, I[1K-3.4

3amanue 1.

Pa3paboraTh TEXHOJIOTMUECKYIO CXEMY MOATOTOBKM BOJIbI MHUTHEBOIO KAueCTBAa MPHU CIEAYIOIIUX
HCXOJHBIX TAaHHBIX:

Pacxox: 22000 m3/cyt. MakcumanbsHas MyTHOCTh: 30 Mr/i, MakcumanbHast iBeTHOCTh: 40 rpaf., B Bone
MOTYT IIPUCYTCTBOBaTh XJIOP(PEHOJIbHBIE 3aMaxy. B BoJie MPUCYTCTBYET JOCTATOYHBIN IIETIOYHON PE3EPB IS
MIPOBEACHUS IIPOLIecca KOaryJInpoBaHUsI.

3amanue 2.

Pa3paboraTh TEXHOJIOTMYECKYI0 CXEMY IOATOTOBKH BOJbI MUTHEBOTO KAdeCTBAa MPU CIIEIYIOIIHX
MCXOJHBIX JTAaHHBIX:

Pacxom: 19000 m3/cyr. Makcumanbaas MyTHOCTh: 500 mr/im, MakcumanbHasi mBeTHOCTR: 70 Tpaf.,
3amaxu ¥ MPUBKYCHI B Boje: 4 O6amia. Heo0xoaumo mpenycMoTpeTh MoAleTayuBaHue

3aganue 3.

Pa3paboTaTh TEXHOJOTHYECKYIO CXEMYy IOJTOTOBKH BOJbI IMUTHEBOTO KAa4yeCTBA IPH CIICIYIOLIUX
HCXOIHBIX JaHHBIX:

Pacxom: 20000 m3/cyT. Makcumanbhaast MyTHOCTB: 2000 mr/i, MakcumanbHas nBeTHocTh: 110 rpan., B
BOJIE IPUCYTCTBYET JAOCTATOYHBIN MIEIOYHON pe3epB MJisi IPOBEACHHS MPOLIECCa KOAryIupOBaHUsI.

3aganue 4.

Pa3paboraTh TEXHOJIOTHMYECKYIO CXEMY ITOATOTOBKH BOJBI MUTHEBOTO KAdeCTBA TPHU CIICIYIOIIHX
UCXOHBIX TAHHBIX:

Pacxom: 40000 m3/cyr. Makcumaiibaass myTHOCTh: 400 Mmr/i, MakcuMainbHas IBETHOCTh: 60 rpa.,
[TnankToH. Heo0xoaumo mperycMOTpeTh MOAIIEIaYnBaHUE

3amganue 5.

Pa3zpaboTaTh TEXHONOTMYECKYI0 CXEMY IMOATOTOBKM BOJbl MHUTHEBOTO KadecTBAa MPH CIETYIOIIUX
UCXOJHBIX JTAaHHBIX:

Pacxon: 32000 m3/cyr. MakcumanbHass MyTHOCTb: 160 mr/n, MakcumanbHas 1iBeTHOCTh: 60 rpax., B

7.4.3. IlpumMepHble TEMBI KypcOBOH paboThI (poeKTa) (IIpH HATUYNHN)

[TpoexTHpoBaHHE BOJOMPOBOIHBIX OYHMCTHBIX COOPYKEHHUH (OAHOCTyNEHYaTas cXeMa: KOHTaKTHbIE
OCBETJIUTEIIN)

[TpoekTHpoBaHNE BOJONPOBOJHBIX OYHCTHBIX COOPYXEHHMH (JIBYXCTyNEeHUYaTass CXeMma: KOHTAKTHbIE
npeQUIbTPBI U CKOpPbIE (PUITBTPHI)

[TpoexTrpoBaHKEe BOJAONPOBOAHBIX OUUCTHBIX COOPYKEHUH (ABYXCTyNEHYaTasi CXeMa: OCBETIIMTENIH CO
B3BEIICHHBIM OCaJIKOM U CKOpPbIE (PHIIBTPHI)

[TpoexTHpoBaHKE BOAOIPOBOIHBIX OUUCTHBIX COOPYKEHUH (ABYXCTYyIEHYATasi CXeMa: TOPU30HTaJIbHbIE
OTCTOMHMKU U CKOpBIE (PUIIBTPHI)

HpI/IMeanI/IeZ Ka)KIAOMY CTYACHTY BbIAACTCA YHUKAJIBHOC 3a1aHUC. I/ICXOI[HBIC JAaHHBIC Pa3MCIIAOTCA B
LMS Moodle (https://moodle.spbgasu.ru/course/view.php?id=1364)

7.5. Metoauueckue MaTepHabl, ONpeAesstoye MpoLeaypbl OlleHUBaHHS 3HAaHUN, YMEHUH, HAaBBIKOB U (MJIN)
OTIbITa MPOPECCUOHANBHON EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIETEHUINUN

[Ipouenypa mnpoBeneHHs MPOMEKYTOUHOM aTTecTalM M TEKYIIEro KOHTPOJIS YCHEeBaeMOCTHU
perIaMeHTHpyeTCs JOKaJIbHBIM HOPMAaTUBHBIM aKTOM, ONPEENISIOIINUM MOPSAJOK OPraHU3alluy U MPOBEACHHUS
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTali 00y4aroIuxcsl.

[Tponienypa oueHuBaHus (POPMUPOBAHUS KOMIETEHIMH NpPU TNPOBEICHUM TEKYIIEro KOHTPOJIS
MpUBEJIEHA B I1. 7.2.

THUNOBBIE KOHTPOJIBHBIE 3a/1aHUS WIM HHBIE MAaTEPUAIIbI TEKYILIETO KOHTPOJIS IPUBEIEHBI B 1I. 7.3.



[TpomerkyTouHas arTecTanus N0 AUCHUIUIMHE TPOBOIUTCS B (hOpMe 3K3aMeHa.
DK3aMeH MPOBOIUTCS B (popMe KOMIBIOTEPHOTO TeCTUpOBaHMs. TectupoBanue npoBoautcs B LMS

Moodle
7.6. Kputepun onieHnBaHus ChOPMUPOBAHHOCTH KOMITETCHIIMH IPU TTPOBEACHUH MMPOMEKYTOYHOM aTTECTAIIUH

YpoBeHbL OCBOCHUS U OLIEHKA
Ornenka OneHka
«HEY/IOBJICTBOPUTEIb | «yAOBIETBOPUTENBH | OLIEHKa «XOPOLIO» OueHka «OTJIIMYHO»
HO» o»
«HE 3a4TCHOY «3a4TEHOY
VYpoBeHb ocBoeHusi | YpOBEHb OCBOEHUS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIIUHU KOMIIETEHIINHI KOMITIETEHIIUH KOMIIETCHIINHT
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN». «BBICOKHI».
Kommereniuu He Kommerenmn Kommnerenun Kommerenuu
c(OpMHPOBAHBI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |c(OPMHUPOBAHBI. 3HAHUS
3HaHus oTCyTCTBYIOT, | CddopmupoBansl | 3HaHUS OOLIMPHBIE, | apryMEHTHPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

0a30BbIC CTPYKTYPHI | CACTEMHBIC. Y MEHUS

YMEHHUS U HABBIKU HE
Kputepun c(hopMHUPOBaHbI 3HaHUU. YMeHUs HOCSIT YCHEIIHO TPUMEHSIIOTCS
OLICHUBAHMUS (dbparMeHTapHbI 1 pPENpOAYKTUBHBIN K PELICHUIO KaK
HOCSIT XapakTep, TUIOBBIX, TAK U
PENPOAYKTUBHBIN MIPUMEHSIOTCS K HECTAHJAAPTHBIX
Xapaxrep. PELICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JeMoHcTpupyeTcs 3aaHUN. JeMmoHcTpupyercs
HU3KUN YPOBEHb JeMoHncTpupyercs BBICOKUI YPOBEHb
CaMOCTOSTEIIBHOCTH JIOCTaTOYHBIN CaMOCTOATEIIbHOCTH,
MIPAaKTUYECKOTO YPOBEHb BBICOKAsl aJalITUBHOCTh
HAaBBIKA. CaMOCTOATEJIBHOCTH | MPAKTUYECKOTO HAaBbIKA
YCTOMYUBOTO
MPaKTUYECKOTO

HaBBbIKaA.




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MPOLIECCOB U SIBJICHUH,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABUJIHO BBITTOJHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTels. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJITaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCIUIITMHON, W TIPEAICTABIIICT COOOW cpeaHee apu(PMETHYECKOE OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CIIH CpeIHEee apuPMETHISCKOS HAXOIUTCS B MHTEPBAJIC
ot 3,5 no 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OlneHKa «HEYAOBIIETBOPUTEIHLHOY/ «HE 3aYTE€HO» BBICTABIISAECTCA, €CIU CpenHee apudmeTHdeckoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUE, MECTO U3AHUs, U3/1aTENILCTBO, TOJ1 U3JJaHUs y4yeOHOW 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

1 I'ycakoBckmii B. Bb., Ezepckmit A. U., Byrmunckas E. 3., Bomomposoansie| http://ntbh.spbgasu.ru/

ourcTHbIe coopyxenus, CI16., 2010 elib/00221/
5 Yynuosckuit C. M., Yiydinenue kadectBa npupoaHbix Boja, Mocksa: Mudpa-| hitp://www.iprbooksh
Wnxenepus, 2017 0p.ru/69017.html

Kypoa M.I., CokonoB JL.U., Tosopoa JK.M.  BomocuaOxkenwue.| https://www.studentli
3 |lIpoektupoBanue cucteM u coopyxenuii: T. 2. Ounctka u konauionuposanue| brary.ru/book/ISBN9
npupoaHbix Boa, Mocksa: ACB, 2010 785930932638.html

JlonmoJHHUTEIbLHAS JJUTEPATYPA

https://www.studentli
1 |®por b.H., ITepoB A.T"., Bogonoaroroska, Mocksa: ACB, 2015 brary.ru/book/ISBN9
785930939743.html




2 I'ycakoBckuii B. b., Ezepckuii A. U., Byrnunckas E. D., BogonpoBoaHsie

ouncTtHble coopyxkennst, CI16., 2010 164

ITepBoB A. T'., AunpuanoB A. Il., BomocnaGxenue. TexHOJOTHS OYHCTKH
1 |mpupomsbix Box, MockBa: MOCKOBCKHH TOCYAapCTBEHHBIH CTPOUTEIbHBIN
vausepcuret, ObC ACB, 2014

http://www.iprbooksh
op.ru/30340.html

Obyuaromuecs u3 yncia nHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (MITH) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aAanTHPOBAHHBIX K OTPAHUYCHUSAM UX 3[JOPOBBSL.

8.2. Ilepedyenp pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «MHTEepHET», HEOOXOIUMBIX IS
OCBOCHMS JTUCITUTUTHHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «HTepHeT» DIIEKTPOHHBIN ajpec pecypca
HNudopManmonHo-cnpasoyHas cucreMa Koaekc http://gasudata.lan.spbgasu.ru/docs/
" " https://moodle.spbgasu.ru/course/view.p
Kypc "Ouncrka npupoausix Boa" B Moodle hp?id=1364
8.3. Ilepeuenb coBpeMEHHBIX MPOPECCHOHAIBHBIX 0a3 TAHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
HaunmenoBanue DNEeKTPOHHBIN ajpec pecypca
NudopmanmnonHo-npaBoBas 6a3a mnanabix Kogeke 225://gawdata'Ian'Spbgasu'm/d
DJIEKTPOHHO-0KMOIMOTEeuHast cucTeMa n3garenabersa "' IPRsmart” http://www.iprbookshop.ru/
DIeKTPOHHO-O0MOIMOTeYHas cucTeMa n3aarenbersa "Jlans" https://e.lanbook.com/
DnexTpoHHas 6ubnuoreka Upouc 64 mg/)://ntb.spbgasu.ru/|rb|564r_p
Cucrema aucranimonnoro ooyuenus CIT6GI'ACY Moodle https://moodle.spbgasu.ru/
DIeKTpOHHO-0MOIroTeuHas cucteMa uznarenscrsa "FOPAUT" https://www.biblio-online.ru/
Hayunas JIICKTPOHHAS

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU oubmorexa eLIBRARY. RU

DIeKTPOHHBIN (HOH/I TPABOBOW U HOPMATUBHO-TEXHUIECKOM JOKYMEHTAIMN
B 00JIaCTH CTPOUTENLCTBA M MPOEKTUPOBaHUs, Oe3zomacHocTH W oxpansi|http://docs.cntd.ru
TpY/a, SJHEPIreTUKHU U HedTerasa, mpasa.

8.4. IlepeueHb HMH(POPMAIMOHHBIX TEXHOJOIMH, HCHOJb3YEMBIX MpPHU OCYIIECTBICHHH OOpa30BaTEIBbHOTO
mporecca IO JUCUUILIMHE, BKIKOYas IEpeYeHb JIMIEH3HOHHOIO M CBOOOJHO  paclpoCTPaHsIEMOIo
IPOrpaMMHOT0 0OecreueHust

Crnioco6 pacripocTpaHeHus
HaunmenoBanue (JTMIIEH3MOHHOE MJIK CBOOOTHO
PacIpoOCTPaAHSIEMOE)

Horosop Ne  J[32009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTMHBI
Crenennsi 00 OCHAIEHHOCTH YIeOHBIX ayIMTOPUHA M TOMEIICHUH JIJIT CAMOCTOSITEILHON PAOOTHI

HaunmenoBanue yueOHBIX ayTUTOPUI U TTIOMEIIICHHA OcHaIeHHOCTh 000PY0BaHUEM U TEXHUYECKUMU
JUISL CAaMOCTOSITEIbHON pabOoThI CpeICcTBaMU OOyUYeHUs

VYuebHast ayauTopus IS TPOBEICHUS  3aHITHI
JIEKUMOHHOIO  THUIIA, KOMIUIEKT MYJbTUMEIUUHOTO

000OpyIOBaHUSA MeEPCOHANBLHEBIN KOMIIBIOTE
50. VYwuebHble ayIuTOpuUU JJIA  IPOBEIEHUS Py .. (nep I;’
s MYJIbTUMEIUMHBIN IPOEKT KpaH, ayIuoCHCTEMa
JIEKIIMOHHBIX 3aHATHH Y A POCKTOD,  SKpaH, yfl ocucrema),
JIOCKa, JKpaH, KOMIIIEKT yaeOHOM Mebenu,

nojakioueHne K kommelotepHoir cetu CIIGIACY,
BEIXOJ B MaTepHeT




50. VYueOHBIE aymaUTOpPUU [UJII  MPOBEACHUS
MPAKTUIECKUX 3aHATHH, KYpCOBOTO
MMPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX padoT),
IPYIIIOBBIX ¥ HMHJIMBUAYQJIbHBIX KOHCYJIbTALlUU,
TEKYIIETr0 KOHTPOJISl M MPOMEKYTOYHON aTTecTaluu

Kommiext MYJIbTUMEIUIHOTO 000pyI0BaHUS
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEIUHBIN
IPOEKTOP, 9KpaH, ayJUOCUCTEMA), JOCKA, KOMILJIEKT
yueOHOI Mebenu, MOAKIIOUEHNE K KOMIIBIOTEPHON CETH
CII6I'ACY, Beixoa B MHTEpHET

50. Ilomemienus 1yist CaMOCTOSATEIBHON PabOThI

[Tomernenue A1 cCaMOCTOSATEILHON PaOOThI (YUUTATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
i gmn ¢ OB3  (cucremHBI  OJIOK, MOHHTOD,
KJIaBUATypa, MbIIIb) C TOJKIIOUYEHHEM K CETH
«utepHeT» U o0ecreyeHreM JI0CTyMa B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10

st maBanuoB u ymn ¢ OB3 obecnieunBaroTces crieniuaabHbIe YCIOBUS IS MOTYYCHHSI 0Opa30BaHMs B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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