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1 D®opMHUpOBaHHE KOMIIETEHIMH, KPUTEPHH OLICHUBAHUS KOMIIETCHUMH, IIKAJIbI
OlleHUBAHUS
OnenuBanue (HopMUPOBaHMS KOMIETEHIIMI MPOM3BOIUTCS HAa OCHOBE IMOKAa3aTesiel OICHMBAHUS,
YKa3aHHBIX B 11.2.2 paboueil mporpaMMbl TUCIUTLTAHBI.
CBs3b KOMIIETECHIIMI, WHAWKATOPOB JOCTM)KEHUS KOMIIETCHLIMH M TOKa3aTeled OICHWBaHUS
(pe3yapTaToB 00YYECHHS IO TUCHUILIMHE) TpHUBEACHA B 11.2.2 pabodeil MporpaMMbl TUCIUILUIHHBI.

1.1 Dopmuposarue KoMnemeHyul
OrneHnBaHUE YPOBHSI OCBOCHHS O0YYArOMIMMCSI KOMIIETCHIIUH OCYIIECTBISETCS C MOMOIIBI0 Gopm
MPOMEKYTOYHOM aTTECTAI[MK U TEKYIIero KOHTpPoJsi. DopMbl MPOMEKYTOYHOM aTTECTAllUM M TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH T10 TUCIUIUIMHE, C TTIOMOIIBIO KOTOPBIX POU3BOJAUTCS OIICHUBAHHE, YKa3aHBI B
y4ueOHOM 11aHe U B 11.4.1 pabodeit mporpaMMbl AUCITUTIIMHBL.
B pe3ymbrare OCBOSHHS MUCHUIUIMHBI Yy OOYyYaromerocss JOJDKHBI OBITh C(HOPMHPOBAHBI
KOMIICTCHIIHH:

HaumeHnoBanue KaTCropruu

. Kon v HanMeHoBaHNE KOMIIETECHIINU
(rpynmel) KOMIETEHIIMH

OIIK-2. Cioco0OeH aHaIM3UPOBaTh, KPUTUIECKH OCMBICTUBATH U
Nudopmanmonnas MIPEJICTaBIATh HHPOPMAIINIO, OCYIIECTBIISATH MOUCK HAyYHO-TEXHIUYECKON
KYJbTypa nH(popManuu, TpuoOpeTaTh HOBBIE 3HAHUS, B TOM YHCIIE C IIOMOIIIBIO

WH()OPMAIIMOHHBIX TEXHOJIOTUH

OIIK-6. Cioco0OeH oCyIIecTBISATh UCCIEA0BAHNUS 0OBEKTOB U MPOIIECCOB
B 00JIACTU CTPOUTEINIHCTBA M KUIUITHO-KOMMYHAJIBHOT'O X0351CTBA
[1K-2. PykoBoACTBO IPOEKTHOM IPyIIION MO MPOEKTUPOBAHUIO
coopyxkennit ounctku crounbix Boj (I1C 16.067 OT® D)

ITK-4. Texaudeckoe pyKOBOJICTBO MPOIIECCaMu pa3padOTKH

— pealn3aiuy MpoeKTa CUCTEMBbI BOJIOCHA0KEHHUS U BOJIOOTBEICHUS
o0bekTa kanutaabHoro crpoutenbeTBa (IIC 16.146 OTD C)

Uccnenosannsa

1.2 Kpumepuu oyenusanus komnemeHyui u WKaubl OYeHUBAHUS]
IIpu mpoBeAeHHMHM TPOMEKYTOUHOH aTTecTalud B (opMe »HK3aMeHa MCIONIb3yeTcs MIKalla

OLICHUBAHUS: «2» (HEYIOBIETBOPUTEIBHO), «3%» (yIOBIETBOPUTENBHO), «4» (XOpO1I0), «5» (OTIUYHO).

[Tpu mpoBeeHUN TPOMEKYTOUHOM aTTecTalluu B popme 3a4€Ta UCIONIb3YeTCs IIKala OICHUBAHUS:
«He 3aureHo», «3auTeHO.

[TokazarensiMi OIIEHWBAHUS SIBIIIOTCS 3HAHHS, YMEHUS W HABBIKU OOYYaIOIMIETroCs, MOTydeHHBIC
P U3YICHHUH TUCITUTUIAHBI.

Kputepusimu orieHHBaHHSI TOCTHKEHUS TIOKAa3aTeIICH SBISIFOTCS:

IToka3arens

Kpurepuii onieHuBaHus
OLICHUBAHUS

3HAHUSI TEPMUHOB, ONPEAETIEHUN, IOHATHI;

00bEeM OCBOEHHOTO MaTepHaia, yCBOCHUE BCEX TEM, pPa3/IeNIOB AUCITUTUINHBL,
3Hanus MOJIHOTA, CHCTEMHOCTh, IPOYHOCTh 3HAHU;

MIPAaBUJILHOCTb OTBETOB HAa BOIIPOCHI;

YETKOCTh U3JIOKEHHS] U3YYEHHOI0 MaTepuaa;

CTENEeHb CAaMOCTOSATEILHOCTH BBIIOJHEHUS JEHCTBUS (YMEHHUS);

OCO3HAHHOCTbH BBINIOJIHEHUS IeUCTBUS (YMEHUs);
YmMenus YMEHHE aHAIM3UPOBATh U3YUYEHHBII MaTepHuall;
yMEHHUE BBIOMPATh METOIUKY BBIMOJIHEHUS 3a/1aHUs;
YMEHHE BBITIOJHATH 3aJJaHUs] PA3JIUYHOMN CII0KHOCTH;




HABBIKM CAMOIIPOBEPKHU, Ka4yecTBO C(HOPMUPOBAHHBIX HABBIKOB;

HABBIKW aHAJIM3a PC3YJIbTATOB BBIITOJIHCHU A 3a,uaHm71, PCIICHUS 3a4a4;

HaBbiku

HaBBIKH MPEJCTABICHUS PE3YJIbTATOB PEIICHUS 3a/1a4, KAYeCTBO 0pOpMIICHHUS
3aaHUi;

HaBBIKM 00OOCHOBAHMS BBINOJIHEHUS 3a,[[aHHI>i, IIPUHATHA peHIeHHﬁ;

6BICTpOTa 1 Ka4CCTBO BBIITOJTHCHUA 3a;[aH1/n71.

2 TunoBbie KOHTPOJIbHbIE 3aJaHU /1JIsl OlleHUBaHNUs ()OPMUPOBAHUSI KOMMETEHIHIT
NP NPOBeIeHUH MPOMeKYTOUHOM aTTecTaluu

2.1 Ipomescymounas ammecmayus no OUCYUNIUHE

®opma(bl) IPOMEKYTOUHON aTTECTALUU: IK3AMEH, 3aUem.

[TepeueHb THIOBBIX BOITPOCOB (3a1aHuil) 1151 poBeaeHus Sk3aMeHa B 1 (2)* cemecTpax:

HanmenoBanue
Haumenosanue Kon
. MIPUMEHSEMbIX
Ne paszznena TumoBsie BOPOCHI/3a1aHUS (bopmupyemMoit
OILICHOYHBIX
JUCITUTLIAHBI KOMIIETCHIINH
CpEJICTB
DK3aMeHaI[MOHHBIE
1.OcobGeHHOCTH U OPSIIOK pacyeTa
. OWIICTHI
TYIHUKOBBIX CETEH MPU HATHIUHU
BogompoBoansie | (pUKCUPOBAHHOTO MO HAIO Hoxa,
1. p p Py [1K-4 cooOrmieHne
ceTu HMCTOYHUKA MUTAHUS (PEKOHCTPYKIIMS).
. PaznoypoBHeBBIE
2.T'unpaBnuueckuid pacyeT TYMHKOBBIX
o 3a/1a4y U 3aJIlaHus
ceTel pH UX PEKOHCTPYKITUH. .
KypcoBoii nmpoekt
DK3aMeHaI[MOHHBIE
OWIICTHI
3.0co0eHHOCTH U TOPSATOK pacuera Tlokman
BononpoBogHbIE | TYNUKOBBIX CETE€ B OTCYTCTBHH ’
2. AOTIpOBOL yi Y [1IK-4 coo0IIIeHnE
CeTu (UKCUPOBAHHOTO IO HAMIOPY HCTOYHUKA
Pa3zHoypoBHEBbIE
nuTaHus (HOBas CETh).
3a/1auM U 3aJaHus
KypcoBoii mpoekT
4.OmnpeneneHue pacxoa0B BOJIBI B
BOILOJI:O;[e u3 HI/ITIZ)K a:)sIHoro II[[I/IaMeT au JK3AMEHAHOHHBIE
. P P OMIIeTHI
OJIMHAKOBOM JIJTUHBI. Jloknan
BogompoBognsie | 5.OmpeneneHue pacuyeTHHIX PacxXo/I0B ’
3. FIOHIPOBOA pen P P é [1K-4 coo0IIeHNE
ceTu BOJIBI B BOJIOBOJIC M3 HUTOK OJIHOTO
. PasnoypoBHEBEIE
JuaMeTpa, HO pa3HOM JJIMHBI.
. 3a/1auy U 3aJIaHus
6.PacueT uncna nmepexiIroueHI B .
. KypcoBoii npoekt
BOJIOBOJIE C OallHel B KOHIIE CETH.
7.OmnpeneneHune NoTepb HAMopa B
Pell P p DK3aMeHaIMOHHbIE
BOJIOBOJIE U3 HECKOJIIBKUX HHUTOK MU —
HOpMaJbHOU paboTe U mpU aBapuu. Toknaz
BogomnpoBogusie | 8.Pacuer uncia nepekIoYeHH B ’
4, JIOTIPOBOA IB [IK-2, I[IK-4 | coobmienne
ceTu BOJIOBOJIE C OallTHEel B HavaJie CETH.
Pa3noypoBHeBbIE
9.0mpenenenue nNoTepb Hamopa B
3a/1a4u ¥ 3aJIaHUsI
BOJIOBOJIC M3 HECKOJIBKUX HHUTOK MPHU .
KypcoBoii npoekt
PEKOHCTPYKIIUHU CETH.
10.  OcHOBHBIEC 3aKOHOMEPHOCTH DK3aMEeHAIMOHHBIE
5 BogootBosiue | BblaJeHUs JOXKIEH. OITK-2 OUIIeTHI
" | ceTn 11. OO6pa3zoBaHue MOBEPXHOCTHOTO Hoxman,
ctoka. O6mas popmyna pacxoga coob1eHne




JIOKIEBBIX CTOYHBIX BOJI.

12.  Meron npenenbHBIX
MHTEHCUBHOCTEH.

13.  MeTeoposoru4ecKue OCHOBBI
pacuera 10k AeBOM BOJIOOTBOIAIECH
CCTH.

PaznoypoBHeBbIE
3a/1a4u U 3aJlaHus
KypcoBoii nmpoekt

14.  OcHOBHBIE HCTOYHUKH
3arpsi3HEHUS] TOBEPXHOCTHBIX CTOYHBIX
BOJ.

15. Kparkas xapakTepucTika
3arpsA3HEHHOCTH MOBEPXHOCTHOT'O CTOKA

o DK3aMeHalOHHbIE
C CEIUTEOHBIX TEPPUTOPHUI U C
HEKOTOPBIX IUIOMIAIOK Ouuiets!
BogootBoasiue npoMI pez[n USTUN Hoknaz,
P peaTp ) [IK-4, OIIK-2 | coobiienue
ceTn 16. Pacuer u mogbop o6opynoBaHus U
ETyTUPYIOIINX PE3ePBYapoB PasroyposHressie
DErYIHpYIO PE3CPBYApOB. 3a/lauM U 3aJaHus
17.  PerynupoBaHue pacxoJi0B .
N KypcoBoii mpoekt
CTOYHBIX BOJI B CETH JIOKIAECBOI
KaHaJU3alluu.
18. IIpuHIMNHAIBEHBIC CXEMBI
PEryJIUPOBaHUS pacxoa J10KIEBOTO
CTOKa B CETH JIOKJCBON KaHATU3AIIH.
19.  Tumbl OYUCTHBIX COOPYKEHHI.
20. Cxema OYHCTKH ITOBEPXHOCTHOTO
CTOKa C MPEeIBAPUTEIbHBIM OCBETIICHUEM
CTOKa B aKKyMYJIUPYIOIIEM pe3epByape.
21. (Cxema OYHMCTKH MOBEPXHOCTHOTO
CTOKa C OCAKICHUEM TSKEIBIX
MEXaHHYECKUX MpuMeceil B
aKKyMYJIHPYIOIIIEM pe3epByape.
22. (Cxema OYHMCTKH MOBEPXHOCTHOTO DK3aMeHaI[MOHHbIE
CTOKa C OCAXKICHUEM TSKEITBIX OWIIETHI
MEXaHHUYECKUX MpUMecei mepe OKJI,
BonooTBogsamiue P pel A A
e pa3AeneHueM U aKKyMyJIHPOBAHUEM [TK-4, OIIK-2 | coobmieHwne
CTOKaA. PazHoypoBHEBBIE
23. (Cxema OYHCTKH ITOBEPXHOCTHOTO 3a/1auu U 3aJIaHus
CTOKA C OCAXKJAECHUEM TSKEIBbIX KypcoBoii npoekt
MEXAHUYECKHUX MPUMECEN MepeT
pasaesieHneM U aKKyMyJTupOBaHHuEM
cTOKa (6e3 ero OTcTauBaHUsl).
24.  (Cxema OYHCTKHU MOBEPXHOCTHOTO
CTOKa C OCAXKICHUEM TSKEITBIX
MEXaHUYECKUX MpUMeceil epen
pas3zieneHneM 1 aKKyMyJTUPOBaHHEM
CTOKa M €r0 OTCTAUBAHUEM.
OK3aMeHaIMOHHbIE
25.  Pacuer u mogb6op t
. OUIIeTHI
MacI00€H300TIETUTENCH ¢ TyOUaThIM Jloknaz
BopoorBozsue | ¢GUIBTPOM U COPOLMOHHOTO (UIBTPA. ’
. [1K-4 cooOrieHne
ceTH 26. Ilombop TOHKOCIOWHBIX
PaznoypoBHeBbIE

MacJI00eH300TACIUTENCH ¢ OOBIYHBIM U
KOaJIECIUPYIOIUM MOJTYJIEM.

3aJ1a4M U 3aJaHus
KypcoBoii npoekr




27.  OyHcTKa IOBEPXHOCTHOTO CTOKA

OK3aMeHaIlMOHHEIE
ounersl

OT KPYIHBIX MEXaHUYECKUX MpUMeceil u OKJIa
BonoorBomsmue Pyl p A o
0. ceTH Mycopa. [1K-4 cooOmeHne
28. TloxGop obopynoBaHus u Pa3noypoBHeBbIE
coopyxxkennit komnanuu FLOTENK. 3aa44 U 3a1aHUs
KypcoBoii nmpoekT
[TepeueHsb THMOBBIX BOMPOCOB (3alaHUi) JUIsl MpOBeIeHUs dk3aMeHa B 2 (3)* cemecTpax:
Haunmenosanue
Haumenosanue Kon
. MPUMEHSEMbIX
Ne paszznena TumoBsie BONPOCHI/3a1aHUs bopmupyemoit
OIICHOYHBIX
JUCIUTIAHBI KOMIIETCHIINH
CPEICTB
1.O06s3aTenbHbIe YCIOBUS POTEKAHUS
MPOLIECCOB HUTPUDUKALIUU U
JNCHUTPUDUKALINN.
2.buonorudeckre METO bl yaaueHus
azoTa. MexaHm3M Tporecca
HUTpUDUKAIUU. BUIbI 00IMTraTHBIX
MHUKPOOPTaHU3MOB, OCYIIECTBIISIONTIX
HUTPHU(DUKAITHIO.
3.0co0eHHOCTH COBPEMEHHOM
TEXHOJIOTHH YAaJEHUS a30Ta METOJIOM
HUTpUPUKAUHU U TEHUTPUDUKALINHU.
4.Kpatkast xapaKTepuCTHKa METOJOB
yIaJCHUS U3 CTOYHOMN KHIKOCTH
dhocdopa.
5.MexaHu3M MPOLECCOB HUTPUPHUKAIINN
U AeHUTpUPUKALUU. Y CTIOBUS
MIPOTEKAHUS TTPOIIECCOB.
DK3aMeHaI[MOHHBIE
6. TeXHOIOTHUECKHUE CXEMBbI
HUTPUDUKAIIIY U ACHUTPUPUKAIINH OmteTs!
Ounctka P p CobecenoBanue
1. 7. Touku BBOJ]a pEareHTOB B MpOIECcCe I1K-2, OIIK-6
CTOYHBIX BOJI PazHoypoBHEBBIC

yaanenus pocdopa U3 CTOUYHOU
KHUJIKOCTH.

8.buonoruueckre MeTo bl yaaneHus
dhocdopa ¢ ykazaHueM TEXHOJIOTHUECKUX
CXEM.

9.KoMOMHMpOBaHHBIC METOIBI
ynanenus gochopa ¢ ykazaHuEM
TEXHOJOTHYECKHUX CXEM.

10.  OcHOBHBIE TPUHIIUIIBI
MOCTPOEHUSI 0aJTAHCOBBIX CXEM I10
docdopy.

11.  KoncrpykTuBHOE 0hopmiieHnE
COOPYKEHHU JIsl HUTPUPUKALIUN U
JNeHUTPUPUKALINN.

12. OU3UKO-XUMHUYECKHE METOIBI
ynanenus ¢pocdopa, TEXHOIOTUIECKUE
napaMeTpsl U CXeMBbI, TOCTOMHCTBA U
HEJI0CTaTKH.

13. Ocob6ennoctu Metoxa Jlrog3aka-

3a/1a4y U 33JIaHUs
KypcoBoii mpoekT




Orrunrepa (I[Iporecc HUTpUbUKAITIN 1
JNEHUTPUDUKALIAN).

14,  KoHCTpYKIIMU ad3pOTEHKOB C
HUTpUUKAIMEH U TeHUTPHPHUKALIAECH.
15. TlocnenctBus copoca B BOAOEM
OMOTCHHBIX JIEMEHTOB (a30Ta, pocdopa
U CepBHl).

16.  Pacuér HutpudukaropoB u
neautpudukaropos. [Ipumensemoe
obopymoBaHue.

17. TlombGop obopymoBaHus st
COOpYKEHHUI HUTPUDUKATIH U
JTEeHUTPUPUKALTIH.

18.  Omnpenenenue TpedyemMoi cTENEHH
OYHCTKH IO YIAJICHUIO a30Ta 1 pocdopa.
19.  Pacuér peareHTOB 1 XUMHYECKOT'O
ocajika rnpu (pU3MKO-XUMUIECKOM
MeToJie yaanenus docdopa.

20. IIpumensiemoe 00OpyIOBaHUS B
COOpYXKeHUsIX s yaaienus ¢pocdopa
(COBpEMEHHOE U NEPCIEKTUBHOE).

21. TlocraHOBKa IeNIH, TUTAHUPOBAHUE
WCCIICZIOBAaHHI U PacYeTOB I10
CPaBHCHHIO BapUAHTOB OYMCTHBIX
CoOpykeHH 1 00paboTKe 0caIKOB
CTOYHBIX BOJI.

22. BwIOOp cpaBHHBAaEMbIX BApUAHTOB
OYHCTKU CTOYHOU KHUJIKOCTH U
00pabOTKH OCA/IKOB.

DK3aMeHaIIOHHbIE
23. O0OcHOBaHUE U 3alINTa
OuIeTHI
MPUHSATOTO BapHaHTa MPOEKTa OUYUCTHBIX
Ouncrka . CobecenoBanue
2. COOPY>KEHHM. [TK-2, OIIK-6
CTOYHBIX BOJI PazHoypoBHEBBIE
24.  AHanu3 COBPEMEHHBIX METO/I0B
3aJ1a4uM U 3aJaHus
OUYHCTKU CTOYHBIX BOJI U 00pabOTKHU .
KypcoBoii npoekt
OCaJKOB.
25.  OmnpeneneHue ce0eCTOUMOCTH
OYUCTKU CTOYHOU KHUJIKOCTH U
00paboTKHu ocajka.
26.  OmpeneneHue CTPOUTEIBHBIX U
AKCIITyaTaI[MOHHBIX 3aTpaT JIs
COOPYXEHHUI OUYUCTKU CTOYHOMN
KHUJKOCTH U 00paOOTKH OCaIKOB.
[lepeueHs THMOBBIX BOMPOCOB (3alaHUi) [JIsl MpoBeIeHUs dk3aMeHa B 2 (3)* cemecTpax:
HaunmenoBanue
HaunmeHnoBanme Kon
. MPUMEHSIEMBIX
Ne paszziena Tumnossle BONPOCHI/3a1aHUs hopmupyemoit
OLICHOYHBIX
JACITUTUTAHBI KOMIICTCHITHH
CPEICTB
1. Ycpenuurenu coctaBa CTOUYHBIX BOJI C DK3aMeHaIMOHHBIE
1 Ouncrka BBITeCHEHHEM ToToka. [TpuHImm nx TK-2 OWJTETHI
" | CTOYHBIX BOJI JEICTBUS, TOCTOMHCTBA U HEJOCTATKH. CobecenoBanue
2. Y CpeTHUTENN COCTaBa CTOYHBIX BOJI PasHoypoBHEBBIE




O6apOoTaxkHoro tuma. OmHO-,
JBYXCTYIIEHYAThIE U TPEXCTYIIEHYATHIE C
OaiimacupoOBaHUEM YaCTH MOTOKA. X
OLIEHKa U OCHOBBI IIPOEKTUPOBAHUS U
pacuéra.

3. YcpenHuTenu pacxoaa CTOYHBIX BOJI.
KomOuHMpOBaHHBIN yCPETHUTEND
pacxoza U cocTaBa CTOYHBIX BOJL
O6apOoTakHoro tumna. OCHOBBI €r0
IIPOCKTUPOBAHUS U PacUETa.
4.CucteMbl 1 CXEMbl BOAOOTBEICHUS
IPOMIIPEITPUATHN.

3a7a4M U 3a/1aHNS
KypcoBoii npoekt

5.MemOpaHHBIE METOIbI OYUCTKH.

VYnbTpa-, HaHO- ¥ TUIEPPUIBTPALHUS. DK3aMeHalOHHbIE
Tunbsl MmemOpaHHbIX anmapatoB. Mx OuneTs
Ouncrtka YCTPOMCTBO, IPUHLIMI JACUCTBHS, OITK-6 CobecenoBanune
CTOYHBIX BOJ{ JOCTOMHCTBA U HEAOCTATKHU. PasnoypoBHEBBIE
6. MHOroCTyneH4aTbie CXeMbl paboThI 3a/1a4y U 33J1aHUs
MeMOpaHHBIX annaparoB. Pekyneparus KypcoBoii npoekT
SHEPIMH OTBOJUMBIX JJIKOATOB.
7.2Banapanus. CyTh mpotecca.
Y CTpOUCTBO U NIPUHLAIL JEHCTBUSA
IBanapaloHHOro cKpyooepa ams OK3aMEeHaIMOHHBIE
OUYUCTKU (EHOJBHBIX CTOYHBIX BOJ] OuneTh
Ouncrka KOKCOXMMMYECKOTO IIPOU3BOCTBA. OITK-6 CoOecenoBanue
CTOYHBIX BOJ{ 8.0OcHOBHBIE KOHCTPYKTHUBHBIC PasnoypoBHeBBIE
TEXHOJIOTHYecKue napamerpbl. O6mas 3aJla4uM U 3aJaHus
CXeMa OYUCTKH HAJICMOJIBHBIX CTOYHBIX KypcoBoii npoext
BOJ1 OT ()€HOJIOB U MOHOB aMMOHUS
sBanapanuen.
9.T'anpBaHOKOArynanus. Mexanusmbl
IIPOLIECCOB OYUCTKH.
I"anpBaHOKOArynATOPH OapabaHHOTrO
TUIA. Y CTPOUCTBO, IPUHIIUI IEHCTBUS, DK3aMeHaIOHHBIE
OCHOBHBIE KOHCTPYKTHUBHBIE U OuneTs
Ouncrtka TE€XHOJOTMYECKHE MTapaMeTphl. OIK-6 CobecenoBanue
CTOYHBIX BOJ{ JloCTOMHCTBA U HEAOCTATKHU. PasnoypoBHEBEIE
10. T'anbpBaHOKOATYISITOPHI 3a/1a4y U 33JIaHUs
IIyJIbCALIMOHHOTO THIIA. Y CTPOUCTBO, KypcoBoii npoekt
MIPUHLIMII JEHCTBHS, OCHOBHBIE
KOHCTPYKTUBHBIE U TEXHOJIOTMUECKNE
napameTpsl. JIOCTOMHCTBA M HEJJOCTATKHU.
OK3aMEeHaIMOHHBIE
11. Dnextpoamanus. Y CTpPOHCTBO, OMIIeTHI
Ouncrtka NPUHIUN JEHCTBUS U CXEMBI PaOOTHI OITK-6 CobecenoBanue
CTOYHBIX BOJI 3JEKTPOINAIM3HBIX ammapaToB. Mx PasnoypoBHEBEIE
OLIEHKa M 00J1aCTh IPUMEHEHHUS. 3aJ1a4M U 3aJaHus
KypcoBoii npoekr
12.  OcobeHHOCTH OHOJIOTHYECKO DK3aMeHaIlMOHHbIE
Ouncrtka OYUCTKH BBICOKOKOHIIEHTPUPOBAHHBIX OIIK-6 OueTsl
CTOYHBIX BOJ{ IIPOU3BOJCTBEHHBIX CTOYHBIX BOJ. CobecenoBanue
JIByX- 1 Tp€XCTyneH4aThle CXEMBI PasHoypoBHEBBIE




OYHCTKH B aDPOOHBIX, aHA3POOHBIX U
9HA’POOHO-aIPOOHBIX YCIOBUSX.
Oco0eHHOCTH KOHCTPYKTUBHBIX U
TEXHOJIOTUYECKUX MapaMeTpoB paboThI
COOpPYKEeHHUsI 17151 OMOJIOTUYECKOM
OYHMCTKH CTOYHBIX BOJI B a9pPOTEHKAX, Ha
OMoGUIbTPax U B METAHTEHKAX.

13.  YcTpoHCTBO M MPUHLIUI IEHCTBHS
YCTaHOBKHU C TICEBJAO0KUKEHHBIM CJIOEM
IpaHyJIMPOBAHHOTO aHA3POOHOTO MIla
tumna «brnocop6». OCHOBHBIE
TEXHOJIOTUYECKHUE TTapaMeTpbl paboThI.
JlocTOMHCTBA U HEOCTATKHU.

3a7a4M U 3a/1aHNS
KypcoBoii npoekt

14.  Kunkodasznoe okucinenue. Cxembl

DK3aMeHaIMOHHBIE
ouncTkd. OCHOBHEBIE TEXHOJIOTMYECKHE
OMIIETHI
napameTpsl paboTsl. OLIEHKA CXEM .
Ouncrtka CobecenoBanune
7. 15. IlapadaszHoe oKHUCIIEHHE U €ro I1K-2
CTOYHBIX BOJI PaznoypoBHEBBIC
anmaparypHoe opopmieHue. OCHOBHBIC
3a/1a4M U 3a0aHUs
TEXHOJIOTHYECKHUE TTapaMeTPhbl padOTHI. .
KypcoBoii mpoekT
CxeMBI OYHCTKH U UX OIIEHKA.
DK3aMeHaIMOHHbIE
16. OcobeHHOCTH 00E3BOKABAHUS OMIIETHI
8 Ouncrka 0CaJIKOB TIPOM3BOJICTBEHHBIX CTOYHBIX OIIK-6 CobecenoBanune
" | CTOYHBIX BOJI BOJI Ha JIUCTOBBIX U TPABUTAIIMOHHBIX PazHoypoBHEBBIC
(dbunpTpax. 3a/1a4M U 3a0aHus
KypcoBoii mpoekt
17.  Pacuer TpexcTyneHYaThIX
N OK3aMeHalMOHHbIE
yCcpeaHuTene ¢ OaimacupoBaHUEM YacTH
OMIIETEI
Ouncrtka HoToka. CobecenoBanue
9. 18. Pacuer »BamaanoOHHOIO OIIK-6
CTOYHBIX BOJ PasnoypoBHeBBIE
cKkpyOOepa.
3a7a4d U 3a0aHNS
19.  Pacuer ycTaHOBOK .
. KypcoBoii npoekt
MHOTOCTYIEHYATOH a’spaluu.
20. Xumuueckue METOABI OYHUCTKH.
Cytb MeTo/a HelTpanu3anuu. B3anmuas
U peareHTHasi HeUTpaau3anus.
PearenTel. XumMun3sm mnpoueccos.
Onpenenenne pacy€THBIX PacX00B
pEeareHToB.
21.  Oxwucnenne. CyTh METOMA.
DK3aMeHaIMOHHBIE
OuncTka UaHCOIePIKAITUX CTOUHBIX —
BoJ okucienrueM. OKUCAUTENN. XHUMU3M
OuncTka CobecenoBanne
10. IIPOLIECCOB M ONTHUMAJIbHBIE YCIOBUS. OIIK-6
CTOYHBIX BOJI PasHOoypoBHEBBIC

Omnpenenenne pacxoaa peareHToB.

22. BoccranoBnenue. CyTh METOMA.
[Tpumep peanuszanmu JaHHOTO criocoba
Ha IpUMEpE OYHCTKH XPOMCOIePKAIIIX
CTOYHBIX BOJI. BupI peareHToB 1
peaKIuy BOCCTaHOBJICHUS.
OnruMaibHbIE YCJI0BUA pcain3aliu
naHHoro Metona. OmnpeaeneHue pacxoaa
peareHToB.

3aJ1a4M U 3aJaHus
KypcoBoii npoekr




23. Copb6musa. Cyts niporieccoB. Buapl
copOeHTOB. Y iesibHas afcopouusl.
Craruueckas coporus. CxeMbl
MHOTOCTYIIEHYATON COPOLIUU U UX

11 OuucTka onieHka. OCHOBBI UX pacyéTa. OITK-6
" | CTOYHBIX BOJ 24.  JluHamuyeckasi copouus u eé
anmnapatypHoe 0popMIICHHE.
YCTpoicTBO U MPUHIIMIT PaOOTHI
COpOIMOHHBIX KOJIOHH. CTIOCOOBI
pereHepanuu COpOSHTOB.
25.  ®poramusa. MexaHu3M nporecca.
Bunst ¢pnotauuun. ®noranus. Mexanusm
npouecca. Buasl gpuotanuu. YcraHoBKu
HaIlOpHOM, O€e3HaNOpHON U
uMmrnesiepHoi ¢ioranuu. OCHOBHBIE
DK3aMeHalOHHbIE
KOHCTPYKTHUBHBIC U TEXHOJIOTHUECKUE SUIETLL
napameTpsl paboThl. OLeHKa TaHHBIX
Ouncrtka CobecenoBanue
12. TUIOB ()JIOTATOPOB. OIIK-6
CTOYHBIX BOJI PaznoypoBHeBBIE
26. ®poramusa. MexaHu3M npolecca.
3a/1a4y U 3aJIlaHus
Bunel pnorauuu. @nortauus. Mexanusm o
KypcoBoii mpoekt
npouecca. Buasl guotaruu. @raoraTopsl
ITHEBMATHUYECCKOTO THUIIA,
ANEeKTPOGIOTATOPHI U
KOMOMHHPOBAHHBIC MIEKTPOPIIOTATOPHI.
Hx onenka.
[TepeueHsb THIOBBIX BOITPOCOB/3aJaHMIA ISl POBEICHUs 3a4éTa B 4* cemecTpe:
HaunmenoBanue
HaumenoBanue Kon
. MPUMEHSIEMBIX
Ne paszznena TumoBsie BOPOCHI/3a1aHUS bopmupyemoit
OIICHOYHBIX
JUCITUTIIAHBI KOMIIETCHIINH
CPEICTB
1. Ycpennutenu coctaBa CTOYHBIX BOJI C
BBITECHEHHEM NoTOKa. [IpuHIum ux
JIEWCTBUSI, TOCTOMHCTBA M HEIOCTATKH.
2.YcpeaHuTeNnu cocTaBa CTOYHBIX BOJT
6apOoTaxxHoro tuna. OHO-, DK3aMeHaI[MOHHEIE
JBYXCTYyTEHYAThIE U TPEXCTYINEHYAThIE C OUIeTHI
1 Ouncrka OaifmacupoBaHueM 4acTu oToka. Mx OIK-6 CobecenoBanue
" | CTOYHBIX BOA OIICHKa W OCHOBBI IIPOEKTUPOBAHUS U PasnoypoBHeBBIE
pacuéra. 3aJ1a41 U 3a1aHUS
3. YcpennuTenu pacxoaa CTOYHBIX BO/I. KypcoBoii mpoekt
KoMOuHMpOBaHHBIN yCpEAHUTED
pacxo/ia U cocTaBa CTOYHBIX BOJI
6apOoTaxxHoro tumna. OCHOBBI €ro
MPOEKTUPOBAHUS U pacuéTa.
4. MeMOpaHHbIE METO/IbI OYMCTKH.
DK3aMeHaIMOHHBIE
YnabTpa-, HaHO- U THIEPPUITHTPAITHS. —
Tunsl MeMOpaHHBIX anmapaToB. Ux
Ouncrka . . CobecenoBanue
2. YCTPOMCTBO, IPUHLIUI AEHCTBHUS, OIIK-6
CTOYHBIX BOJI PasnoypoBHeBbIE

JIOCTOMHCTBA U HEJOCTaTKH.
5.MHorocryneH4arbie cxembl paboThbI
MeMOpaHHBIX annapaTtoB. Pexynepanus

3aJ1a4M U 33aJaHus
KypcoBoii npoekt




OHCPIrun OTBOJUMBIX 3JIFOATOB.

DK3aMeHAaIlMOHHbIE
6.9Banaparnus. CyTs mporecca. P
YCTpoUCTBO U IPUHIUIL ACHCTBUSA
Ouncrka CobecenoBanue
JBaINapaluoOHHOTO CKpydOepa ais OIIK-6
CTOYHBIX BOJI PaznoypoBHeBbIe
OUYUCTKHA (PEHOJLHBIX CTOYHBIX BOJT
3a/laud U 33aJJaHus
KOKCOXMMHYECKOTO MPOU3BO/ICTBA. .
KypcoBoii npoekt
7.MexaHU3Mbl OUYUCTKU CTOYHBIX BOJT
IIPU FaJIbBAHOKOATYJISILIUH.
8.I"anmpBaHOKOATYIIAIIMS. MeXaHU3MBI
IIPOLIECCOB OUYUCTKH.
["anpBaHOKOAryIATOPHI OapabaHHOTO DK3aMEHAIlMOHHbIE
TUNa. Y CTPOMCTBO, MPUHIUII IEUCTBUSI, OWIIeTHI
Ouncrka OCHOBHBIC KOHCTPYKTHUBHEIEC U OIIK-6 CobecenoBanue
CTOYHBIX BOJI TEXHOJOTMYECKHE MapaMeTphl. PaznoypoBHeBbIe
JlocTOMHCTBA U HEAOCTATKH. 3a/laud U 3aJJaHus
9.I'anpBaHOKOATYISATOPHI KypcoBoii mpoekt
IIyJIbCALIMOHHOIO TUIA. Y CTPOMCTBO,
MPUHIINI JCHCTBHS, OCHOBHbBIE
KOHCTPYKTHUBHBIC U TEXHOJIOTHUECKHE
napaMmeTpbl. JJOCTOMHCTBA M HEJTOCTATKH.
DK3aMEHAIIMOHHbBIE
10. Dnexrtpoauanus. YCTpoOucCTBO, OWIIeTHI
Ouncrka IPUHLINI JEUCTBUSL U CXEMbI padOThI OIK-6 CobecenoBanue
CTOYHBIX BOJI JNEKTPOANANU3HBIX amnmapaToB. Ux PaznoypoBHeBbIE
OIICHKA M 00JIaCTh MPUMEHECHHUS. 3aJla4d U 33JJaHus
KypcoBoii npoekt
11.  OcobenHoctT OMOIOTHYECKOI
OUYMCTKU BBICOKOKOHIIEHTPHUPOBAHHBIX
MIPOM3BOJICTBEHHBIX CTOYHBIX BOA. JIBYyX-
POHM3BO A Asyx DK3aMeHAIMOHHbBIE
U TPEXCTYNEHYAThIe CXEMbI OUHCTKHU B
OUIeTHI
a’pOOHBIX, aHAIPOOHBIX U IHAIPOOHO-
Ounctka CobecenoBanue
a’poOHBIX ycnmoBHsaX. OcoOeHHOCTH OIIK-6
CTOYHBIX BOJI PasnoypoBHeBBIE
KOHCTPYKTUBHBIX U TEXHOJOTHYECKHIX
3a/laud U 33JJaHus
napaMeTpoB paboThl COOPYKEHUS IS .
N KypcoBoii mpoekT
OMOJIOTUYIECKON OYUCTKU CTOYHBIX BOJ B
a’poTeHKax, Ha OMo(uIbTpax u B
METaHTCHKAX.
12. Xunkodasznoe okucnenue. Cxembl
DK3aMeHaI[MOHHBIE
ourcTkd. OCHOBHBIE TEXHOJIOTUICCKUE
OMIIeTHI
napaMeTpsl padoThl. OlIEHKa CXEM .
Ounctka CobecenoBanue
13. Ilapada3Hoe OKHCICHHE U €TO OIIK-6
CTOYHBIX BOJI PazHoypoBHEBBIC
anmaparypHoe opopmieHue. OCHOBHBIC
3a/laud U 3aaHus
TEXHOJIOTHYECKHE TTapaMeTphl PadOTEHI. .
KypcoBoii npoekt
CXeMBbI OUHUCTKH U UX OIICHKA.
DK3aMEeHAIMOHHBIE
14.  OcobeHHOCTH 00E3BOKUBAHHUS OUIIeTHI
Ouncrka 0CaJIKOB TTPOU3BOJICTBEHHBIX CTOYHBIX OIIK-6 CobecenoBanue
CTOYHBIX BOJI BOJI Ha JINCTOBBIX M TPABUTAIIMOHHBIX PaznoypoBHEBBIE
bunbTpax. 3aJlauM U 33JIaHUs
KypcoBoii npoekt
Ouncrka 15. Pacuer TpexcTynmeHYaThIX OIIK-2 DK3aMeHaI[MOHHbIE
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CTOYHBIX BOJ yCpEIHUTETEH. OMIIETEI

16.  Pacuer sBanapanioHHOTO CobecenoBanue
cKpyOOepa. Pa3noypoBHeBbIE
17. Pacuer ycTaHOBOK 3a7a4U U 3a0aHUS
MHOTOCTYIIEHYATON AKCTPAKLINHI KypcoBoii nmpoekT
18.  Okcrpakums. Cyts MeToaa
paKl Yt A DK3aMeHaI[MOHHbIE

OUMCTKU. DKCTPAreHThl U TpeOOBaHUS K o
HUM. AnimapatrypHoe opopmIIeHHE.

Ounctka Co0OecenoBanue

8. Cxembl pabOThI SKCTPAKITMOHHBIX I1K-2
CTOYHBIX BOJI PasnoypoBHeBbIE

KOJIOHH M OCHOBBI X pacuéra. OueHka
JAHHOTO METOJ]a OYMCTKU U 00JIaCTh
MMPUMCHCHU .

3aJjauu 1 3aJlaHusl
KypcoBoii npoexr

Ilpumeuanue: * - ykazauvl cemecmpul 0151 3a0YHOU POPMbL 0OVUEHUSL.

2.2 Ilpomesicymounas ammecmayus 8 popme 3auumsl Kypcogou pabomwi (Kypco8oco npoekma)

TemaTka KypcoBBIX paOOT W/ KYpPCOBBIX TPOEKTOB:

B nepsom nepuode Kypcoeoii npoekm @kOuaem pazoeil  PeKOHCMPYKYUu  mynuKogotul
8000NPOBOOHOU Ccemu U pacdem cemu 80000MEe0eHUsl NOBEPXHOCMHO20 CMOKA ¢ Nocaedyrulell ee
OYUCMKOU HA OYUCTIHBIX COOPYIHCEHUSIX.

B cneoyrowem nepuode 6 Kypcoeom npoekme paccuumvléarOmcsi HeCKOIbKO 6APUAHMO8
KAHAU3AYUOHHBIX OUYUCIHBIX COOPYICEHUU ObIMOB02O CMOKA U ONPEeOessilomCcs OCHOBHblE MEXHUKO-
9KOHOMUYECKUe NoKazamenu npoeKmd.

B nocneonem nepuode 6 Kypcogom npoekme GbINOIHACMC PACYem OHYUCHHBIX COOPYICEHULL
2aIbBAHUYECKO20 NPOUBOOCEA.

CocraB THIIOBOTO 33JaHHS Ha BBHITIOJHEHNE KYPCOBBIX paOdOT H/UIIH KYPCOBBIX IPOEKTOB.
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MuHHICTEPCTBO HAyKU U BEICIIET0 0Opa3zoBaHus PO
(HoBocuOUpCKHii TOCyapCTBEHHBIH apXUTEKTYPHO-CTPOUTENTbHBIH yHUBepcHTET (CHOCTPHH))
3amanne Ne

A1 MaruCTpaHTOB 1 roma O6y‘ICHI'I5I

Ha KYPCOBOIT MPOeKT I1o quctuiumue «IIpoekTiupoBaHue U UccaeJOBaHIE 10
npod o moAroToBKM» (BogooTBeieHNE I OYUCTKA JTOKIEBEIX CTOYHBIX BOJ).

1. MecTo pacnono:keHIs HaCeIEHHOTO ITyHKTA T.
2. Tepputopus HacenEHHOT0 NYHKTA COCTOUT U3 CIEAYIOIINX BU/IOB I'IOBerHOCTH
Kposns 31aHmil u coopykeHnil, BOJJOHEIIPOHUIIAEMasi MOBEPXHOCTh _ 36%

[[[e6EHOYHBIE IOKPHITHS _HET
BymnsoxabIe MOCTOBBIE 8%
I'paBuiinpie cagoBoO-MapKOBEIE JOpokKU 10%
['pyHTOBBIE MOBEpXHOCTH (CIUTaHNpOBaHHBIE) 35%
l'azonsr 11%.

[ITupuna mpoezxeil yacTu ymuusl 15 M
IITupuna TpoTyapoB 6 M.
Mecto cOpoca OYMINEHHBIX JOKJIEBBIX CTOUHBIX BOJ — peKa X03.-IIMTHEBOIO
Ha3HAYEHUS.

JIuteparypa:

1. CHulI 2.04.03-8S. Kananusanus. Hapy:kHblie cetu u coopy:keHust/ I'occrpoit CCCP.-M.:
IIUTII I'occtposs CCCP, 1986.-72 c.

2. CHulI 23-01-99*. CtpoutenpHas kuMaTonorust/ I'occtpoit POCCHHM- M.: 2003.

3. B.C. IlukapeBckuii u Ap. OTBeeHHe H 0YHCTKA MOBEPXHOCTHBIX CTOYHBIX BO/J: YueOHOe
nocodone/B.C. IukapeBckuii, A.M. Kypranos, A.Il. HewaeB, M.H. AnekceeB - JL:
Crpoitusgar, 1990.-224 c.

4. B.M. Kamumyd. BomooTBoxsinue cHCTEMBI H COOPYXEHHSI: YueO. IS BY30B. —M.:
Crpoimm3gat, 1987.-336 c.

5. MU. AnekceeB, A.M. KypranoB. OpraHuszanus OTBEICHHUSI ITOBEPXHOCTHOTO (JIOJKIEBOTO U
TaJIO0r0) CTOKa ¢ yPOAHH3HPOBAHHBIX TeppuTopwHii.-M.: M3a-so ACB, 2000.- 352 c.

6. Marwmenko E.H. BogooTBeieHHe H 0YHCTKA MOBEPXHOCTHOTO CTOKAa € CeJIMTEOHBIX
TepPUTOPHII H NJIOINAJOK HpeXnpusATHii: ydyeoHoe mocodme// E.H. Martomenko, O.I.
I'upukoB- HoBocuoupck: HTACY( Cub6cTpun), 2021.

7. BpeMeHHbIe YKa3aHHSI M0 NMPHUMEHEHHIO, MOAOOPY U omeHKe 3(PPeKTHBHOCTH PadOTHI
JIOKAJbHBIX O0YHCTHBIX coopy:xkeHHil «FloTenk» 111 0YMCTKH MOBEePXHOCTHBIX CTOYHBIX
Bo/.- Cankr-IleTepoypr: 3A0 «Paorenk».2012.-102 c.

8. E.I0.Hukomaaes, O.IL IIBerkoBa, O.I'. T'upukos. Bogoorsoasimmue cetn: MeTognueckne
YKa3aHHusl K KypcoBomy npoekry.- HoBocuoupck: HI'ACY (Cubcrpun), 2014. 48 c.

PykxoBoanTens KypcoBOro nmpoexkTa
K.T.H., JIOILIEHT T'upuxor O.T.
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Mecto PAacCIIOIOKEHUA HacCeJIEHHOTO ITYHKTA :

1 — BapuaHT - r MapuuHCK ; 2 BapuaHT —I'. biarosemieHck; 3 BapuaHT —T. 3ed; 4 BapuaHT —T.
[ITivmaHOBCK; 5 BapuaHT- I. CtaBropox; 6 Bapuast — I. [TospkoBo; 7 BapuaHt- I. badaeso; 8
BapHaHT --T.TeiHAa; 9- BapuanT I. Ksaxta; 10- Bapuant- r. CaroqsgHKa; 11- Bapuant -r. Kormoma;
.12 Bapuant — r. AunHcK; 13 — BapHaHT - BapuaHT -I. MunycuHck; 11- r Bapuast - Tatapck; 12
— BapuaHT- I.Canexapa; 13- Bapuant- r. Moroda; 14- Bapuant- r.Bepxueypanbck; 15- BapHaHT-
r.Taitmier; 16- BapuaHT- r.Yaad- Y3; 17 Bapuant —r.J[yOpoBckoe.

Buz 1oBepXHOCTH HaceIEHHOIO ITyHKTA : a) &I Ne He4éTHBIX BADHAHTOB

KpoBis 31aHui U coopykKeHHi, achalbTOOETOHHBIE TOKPBITHS A0PoT- 33%);

[[{e6&H0UHBIE TOKPHITHI- 6%);

I'paBuiinble ca0BO-IIaPKOBBIE JOPOKKH 7%;

I'pyHTOBBIE TOBEPXHOCTH (CIUIaHHPOBAaHHBIE) -38%);

T'a30HB1 -16 %.

IIpu >TOM HIMpHUHA IMIPOe3Kel 9acTH YIUIBI 15 M, a TpoTyapoB 9 M.
0) 1715 YE€THBIX BAPHAHTOB :

KpoBis 3maHuit U coopykeHHil, achaTbTOOETOHHBIE TOKPBITHS A0POT- 34%);
[[{e6éH0UHbIE TOKPHITH- 7%);

I'paBuiiHbIe caj0BO-IIaPKOBBIE JOPOKKH 5%;

T'pyHTOBBIE TOBEPXHOCTH (CILIAaHUPOBaHHBIE) -40%;

T'a3oHE1 -14 %.

IIpu >TOM HIMpHUHA IMIPOe3Kel 9acTH YIUIEI 12 M, a TPOTyapoB 6 M.

IlIo rerniaHaM . 1 BapHaHT 3a1aHu - 1 BapHaHT reHmana. Keapramer 20,21,22, 23, 58 , 57. OTMeTKa
MHHHMAIIBHOH CIIJIOIIHON TOPH30HTAIH y peku 182.0.

2 BapHaHT 3aJaHud - 2 BapHaHT reHiuiada . Keapransr 10,11,12,13,58, 59. OTMeTKa MHUHHMAaIbHOH
CIUIOITHOH TOPH30HTAIH 165.0.

3 BapHaHT 3aJaHHs — 3 BapHaHT reHIriaHa. Keapramnsl 11,12,56, 57, 58 . OTMeTka MHHHMAaJIbHOH
CIUIOIIHOH TopH30HTAIH 171.0.

4 BapHaHT 3aJlaHuA — 4 BapHaHT IeHIUTaHa. KBapramnsl 2,3,56,57,58. OTMeTKa MHHHMAaIbHOH CILIOIIHOM
ropusoHTanx 193.0.

5 BapHaHT 3aJaHus — 5 BapHaHT reHIriaHa. Keapramnsl 19,18,17, 37, 38 . OTMeTKa MHHHMAaIIbHOH
CIUIOIIHOM ropH3oHTamH 118.0.

6 BapHaHT 3aJjaHHs — 6 BapHaHT reHIUIaHa. Kapraisl 14,15,42.45,46. OTMeTKa MUHHMAJIbHOH
CIUIOIITHOH ropH30HTamH 133.0.

7 BapHaHT 3aJaHHsd — 7 BapHaHT rediiana. Keapramsl 19, 20, 21, 22, 23. OTMeTKa MHUHHMAalbHOH
CIUIOIIHOM TOpH30HTAIH 145.0.

8. BapHaHT 3aJaHUA — 8 BapHaHT reHIUIaHa. KBaprane! 10, 12, 14, 15,16. OTMeTKa MHHHMAalbHON
CIUIOITHOH TOpH30HTATH 124,00 M.
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9. BapuaHr 3a1aHug- 9 BapHaHT reHIviada. Keapransl 23,24,27,28,29. . OTMeTKa MUHHMAIBHOH
CIUIONTHOH T'OpH30HTAIH 156.0.

10. BapuaHT 3a1aHud — 10 BapuaHT rexminana. Keapramer 16,17,18.19.20. . OTMeTKa MHHHMAIILHOH
CIUIOIIHOM TOpH30HTAIH 149.0.

11. BapuaHT 3a7aHus — 11 BapHaHT renimada. Kaprans 40,41,45,48.49. . OTMeTka MHHHMAJIBHOH
CIUTOIIHO¥ rOpH30HTAIH 166.0.

12. BapHaHT 3agaHud — 12., BapHaHT reHiuiada. Ksapraisl 33,35,36,39, 40. . OTMeTKa MHHHMAIIbHOM
CIUTOIIHOH ropH3oHTamu 171.0.

13. BapuaHT 3a7aHus — 13 ., BapHaHT reHmiada. Kapramsl 26,28,26,30,32. . OTMeTKa MHHHMAaIbHOH
CIUIOIIHOM TOpH30HTaIH 175.0.

14. BapuaHT 3a7aHus — 14., BapHaHT reHIuiaHa. Keapransl 23, 227,,28,31,32. . OTMeTKa MHHUMAIIbHOH
CIUIONTHOH ropH30HTaIH 139.0.

15. BapHaHT 3agaHus — 15, BapHaHT redmnana. Keapramns 21,22,26,31,33. . OTMeTKa MHHUMAIBHOMI
CIUIOIIHOM ropH30HTAIH 148.0.

16. BapuaHT 3aJaHuA — 16, BapHaHT reHIvIaHa. KBaprainsl 26,28,26,30,32. . OTMeTKa MHHHMAIIBHOH
CIUIOIIHOM ropH30HTaIH 188.0.

17. . BapHaHT 3a1aHus — 17, BapHaHT renmiana. Ksapraisl 29, 28,31,33,34. . OTMeTKa MHHHMAJIbHOMH
CIUIOIIHOH TOpH30HTAIH 179.0.
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HOBOCHBUPCKHMI rogyq&gmémxﬁl‘wm;cry?uo-cwqmmmm VHWUBEPCUTET
| (CHBCTPHH) .
Kadenpa «Bogocnabukenne H BOJ0OTBEJEHHE)

3anaHue No
)

% KypCOBOMY IpoekTy «BonooTBOAsLIIHE CHCTEMBI NpOMINIpeaNPHATHHY

U8 CTYHEHTOB crielmansHocty 270112 Beex dopm obyderus

CryneHT rpyniIsl

=3 1. WcxoaHdbie JaHHBIE 19 BHINOJBERANA NMPOEKTA

1.1 HawMeHOBaHWE MNPENUPASTHS ;
12, Pacxol IPOH3BOACTBEHHBIX CTOYHBIX BOX (M /eyT.)

L2

Konu4ecTBO CMEH H Ha4yaslo NepBOH CMEeHh!
.4 T'eHniaH MecTa PacroIOKEHUs [UTOMAIKH OUUCTHEIX COOPYXEBUHA
(ripunaraercs K 3a,na1{mo)

MecTo pacTioNIOXEHU NPEIIIPHATHS

(%

! 6 T'pyHTEI Ha NPOMIUIOMAIKE
.7 I'pyeToBHIe BOAM Ba IryOHEE _
1 8 Pacxoa H COCTAB IIPOR3BOACTBEHHEIX CTOYHBIX BOX TPHBOAKTCA pm.l1.11
3a/1aHAs '
* 3 MecTo BHITYCKA OYIMINEHHBIX CTOYHAIX BOX - ropxasann3auus
14

.10 Tpebopanus K OYHIMEHHBM CTOYHBIM BOAAM TIO pa3NTAIHBIM HOKA3aTeILIM:

N pH = 6,5-8,5; Cr*S = 0; ON' =0,1 er/m; Feosmu= 0,3 Mr/m; Cir* = 0,1 mr/x;
Ni™=0,1 mr/m; Zn" = 0,2 mr/n; medrenpoxyxTsl - 1'Mr/1

.11 JlonoNEATENbHbIE JaHHBIE IO TPOMIIPEANPUATHIO!

+ 1l#aHcoAepXalme CTOTHEIE BOXbI )

+  XpoMconepKalme CTOIHBIE BOLI

+  Kuco- IMENOYHBE CTOSHBE BOJBL
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MPOEKTA:
1.
2.

CCTH.

B cootBercrsmu ¢ AEACTBYIOMIMH npammam H ribpmamx paspabotars

TTPOSXT OYHCTHEIX COOPY)XEHFH NPOB3BO/CTBERHON KAHATM3AIAH, )1 9er0
HE0OXOTAMO BRITIOTHUTE:

*  CXeMBl pacrionoxenns KARAMMANFAOHHEIX  CeTed, HACOCHOM CTAHIIMH,
OYMCTHBIX '

COOPYXEHHH ¥ BRINYCKa.

OI_T_PCJICJIHTL Pac9YeTHRIE PACXOJKI ITPOU3BOACTBEHHEIX CTOYHBIX
BOOH ~°

HCXOIHYXO KOHIEHTPALHAIO 3arpa3HeHuH. ‘

BriGpare 1Ba BApHAHTA CXeMEBI OIMCTHEIX COOPYXEHHH, CIeJaTh HX
pacaér H TEXHUKO-3KOHOMH9ECKOE  CDABHEHHE [0  NpHBEAEHHOHN
CTOMMOCTH Pa3NHHAIOMMXCS COOPYKEHFH.

* [Jn=  smbpannoro BapHAHTA BRIIOJHHTE PACYET BCEX COOPYKEHMMH
COCTARHTS IEHIUIAH H BRICOTHBIC CXEMBI JREDKECHHS BOJTHI A OCAIIKA.

Pesymerers: pacaéros 0bOpMHTS B BHIE 3AIHCKH, a TEHINIAH OYMCTHEIX
COOPYEHHH U BbICOTHEE CXEME! [BIDKEHHS BOIBI H 0CafIKa ITPHHSTOrO
BAPHAHTA - B BHJIE YepTeXxe. '

JuTeparypa
L Vipymérenie  HOpMmsr BOZIOTIOTpEeOIEHUst | BOJIOOTBEEHHS st
PAYMYHBIX  OTpacnel npoMsmniensocts. CIB, BHI/IHBOIII‘EO. - M.
Crpormanar. 1978. :
2. CHMIT 204.03-85* Kanammarms, Hapysamle cetd u  coopywermsM.:
Crpotirapar 1986. .

.k;)

Kanammarps  wacenémmmx MECT ¥ npoMnpempusTHit. CrpaBourHMK
IpoeKipoBimKa. [Ton pen. Camoxyma BH. -M.: Crpoitmapar, 1981:

4. Sxomnes CB. m np. Bonoorsonsmme  crcrems TIPOMITPE, TP
HATHH.  -M.;
Crpoituanat, 1990.
5. Sxomnes CB. m. ap. Owncrxa NIPOM3BOACTBEHHBIX CTOMHBIX BOH. -M.: =
ij)omzlar. 1985 (1979).
6.

upexos O.T. Boxootsozsmye cucrenas TPOMIPEIPUSTUY (TaTbBAHHYECKHE
uexa). Metommdeckue ykasasms x KypcosoMy mpoexTy. - HoBocu6upek:
HT'AC, 1993, metonuaeckue ykazanust 2005 u 2006 r.

Pykosomarems npoekra

[lara Beinauw 3aqanms

HepequL THUIIOBBIX ITPUMCPHBIX BOIIPOCOB IUJIA 3alllUThI I(prOBOﬁ pa6OTLI W/ VI KYypCOBOT'O

&

[Tops 10K BBIMOTHEHUS PACUETOB NMPU PEKOHCTPYKIIUU CETH.
[IpoBepka 3KOHOMHUYHOCTH BBIOPAHHOTI'O BapHaHTa MPU PEKOHCTPYKLIHMU BOJOIPOBOJHOMN

Merton npeaeabHbIX HHTEHCUBHOCTEM.

OCHOBHBIC HCTOYHUKHU 3arpA3HCHHUA ITOBECPXHOCTHBIX CTOYHBIX BOM.
Tunel OYMCTHBIX COOPY)KCHI/Iﬁ MOBEPXHOCTHOI'O CTOKA.
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6. [IpeacraBneHne BapWaHTOB IUIONIAJIKKM IO OYHUCTKE CTOYHOM >KHUIKOCTH M 00paboTKe
ocaaka. O0ocHOBaHHE.

1. BbibOp MeTOAMKM CpaBHEHMsSI BapUaHTOB OYUCTKM CTOYHOW JKUAKOCTH U OOpabOTKH
OCaJIKOB.

8. O6ocHOBaHME MPUHATOTO BapUAHTA OUMCTKU CTOYHON KHJIKOCTH U 00pabOTKH ocaka.

9. AHanu3 COBpEeMEHHBIX METOI0B OUMCTKU CTOYHBIX BOJ U 0OPaOOTKH OCaJKOB.

10. Br160op cpaBHHBaeMBbIX BAPHAHTOB OYUCTKH CTOYHOM JKMIKOCTH U 0OpaOOTKH OCAIKOB.

11. Pacuer nByXCTyneHUYaThIX YCPEIHUTENICH.

12. Pacuer sBanaparnmonnoro ckpyooepa.

13. Pacuer 1 mo6op coopyKeHui 17151 00€3BOKHMBAHUS OCATKOB ITPOU3BOACTBEHHBIX CTOKOB.

3 Meroanyeckue MaTepuaJibl, ONpe/e/siioliue Mpoue1ypbl OlleHUBAHUSA

Hpouenypa IIPOBCACHUS HpOMe)KYTOqHOﬁ arreCralud MW TCKYHICIO0 KOHTPOJIAI YCIICBACMOCTU
PEriIaMCHTUPYCTCA JIOKAJIbHBIM HOPMATHBHBIM aKTOM, OHNPCACIIAIOINM HOPAAOK OCYHICCTBICHUA

TEKYLICTO KOHTPOJIA YCIIECBAEMOCTH U HpOMC)I(YTOqHOfl aTTeCTallnu o6yqafomnxc51.

3.1 Ilpoyedypa oyenusanusi npu npogeOeHUU NPOMEICYMOUHOU AMMmMecmayuu 00y4aroumuxcs no
oucyuniune 8 opme K3amMenHa u/uiu Ou@dpepenyuposannoco savema (3a4ema ¢ OYeHKoll)
[MpomexxyTouHasi aTTecTanus 1Mo TUCHUILIHHE B (opme sk3ameHa nposoautcs B 1, 2, 3 (2, 3)*

CEMECTPC.

HCHOJ’ILSYIOTCH KPpUTCpUHU M IIKaJIa OLUCHUBAHUA, YKA3aHHBLIC B m.1.2. OI_IeHKa BBICTaBJIACTCA

IperoaaBaTCJICM HHTCTPAJIbHO 110 BCEM IIOKA3aTCIIAAM U KPUTCPUAM OLICHUBAHUWA.

Huxe IMPHUBCACHBI

OLICHHUBAaHUA «3HaHUSY.

IIpaBujia OLCHHBAHHA (bOpMHpOBaHI/ISI KOMHGTCHHI/Iﬁ II0 IIOKa3aTcClJIro

ypOBeHB OCBOCHU U OIICHKA

olljep::l:liggﬁx W@2» «3» «4» «5»
(Hey/IOBJIETB.) (ynoBneTBop.) (xopor1o) (oTIMYHO)
3HAHUSA He 3naer 3HaeT TepMHUHBI U | 3HAeT TePMUHBI U | 3HAET TEPMHUHBI U
TEPMHUHOB, TEPMHUHOB U onpeeaeHus, HO OnpeeneHus, onpeeeHus,
oTpesieNIeHu, onpezeneHui JIOTTyCKaeT JIOTTyCKaeT MOYXET KOPPEKTHO
MIOHSATUH; HETOYHOCTH B psJie HeOOoIbIINe chopMyIupOBaTh
(hopmMyITUpOBOK HETOYHOCTH TIPH ux
dbopMynupoBaHUU CaMOCTOSTENILHO
o0beM He 3naer 3HaeT TOJbKO 3naer matepuan | Obmagaet TBEPAbIM
OCBOEHHOT'O 3HAUYUTENIbHON OCHOBHOM JUCUUILIIMHBI B Y TIOJIHBIM 3HAHUEM
Marepuana, 4acTH MaTepuasa MaTepuan MIOJIHOM 00BEME, MaTepuaia
YCBOEHHE BCEX JUCLHUTIIUHBI JTUCUUILIMHBI, HE JIOTITyCKaeT TV CLUTIIINHBI,
TEM, pa3/ieioB YCBOMJI €70 HEKOTOpHbIE BJIa/ieeT
JTUCLUTIITUHBI; JeTaneu HETOYHOCTH IO JIOTIOJTHUTEIbHBIMU
HEKOTOPBIM TeMaM 3HAHUSIMHU
[OJIHOTA, 3HaHus Jla€T HemoyiHbIE Jla€T nocrtatouHo Jlaét monHkIe,
CHUCTEMHOCTb, MaTtepuana OTBETHI HA YETKHUE U TIOJTHBIC pa3BEPHYTHIC
MPOYHOCTH OeccrucTeMHBIC, | BOMPOCHI IO TEMaM OTBETHI HA OTBETHI HA
3HAHW; HE OTBEYAeT Ha JUCITUATITUHBI, BOITPOCHI, TTOCTaBJICHHBIC
OOJIBIIUHCTBO OTBEYAET JomycKas BOIIPOCHI IO BCEM
BOIIPOCOB T10 HEYBEPEHHO HETOYHOCTH TeMaM
TeMaM JVCTIUTLTUHBL,
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JUCLIUILIHHEI

MPaBUILHOCTh HenpasuiibHo OtBeuaer Ha psij OTBeyaeT Ha Haet BepHbIE
OTBETOB Ha OTBEYAET Ha BOIIPOCOB BOIIPOCHI YBEPEHHBIE OTBETHI
BOIIPOCHI; OOJIBIIIMHCTBO MPaBUIILHO, HO HE MPaBUIIBLHO, HO Ha BCE BOIPOCHI.

BOIIPOCOB, YBEPEHHO, €CTh €CTh HETOYHOCTH
JIOTTyCKaeT OIIMOKHU B OTBETAX
rpyOBIC OITMOKHU
YEeTKOCTh Wznaraer 3Hanusg | M3maraer 3HaHMA C Wznaraer Marepuan
H3JI0KCHUS 0e3 JTIOru4ecKou HapyILICHUSIMH B Marepuan M3JIaraeT 4YeTKO U
HU3Y4YEHHOTO MOCJIEIOBATEILHO JIOTHYECKOU JIOCTATOYHO YETKO, | ITOCIIEA0BATEIILHO,
Marepuaa; CTH, HE mocJieIoBaTeIbHOC | 0e3 HapyIIeHUH B MOXET I'PAMOTHO
COIPOBOXKIAET TH. Beimoaser JIOTUYECKOM AHAIM3UPOBATS.
OTBET MOSICHSIOIINE ITOCJIEIOBATENHLHOC Bremonnaser
PUCYHKaMHU, CXEMBI U PUCYHKHU TH. BBITIOJIHAET MOSICHSTIOIIINE
cxXeMaMu HEOPEXKHO U C MTOSICHSTFOIIIHNE PUCYHKH U CXEMBbI
OIIMOKaMH PUCYHKHU U CXEMBI TOYHO U
KOPPEKTHO U aKKypaTHO,
MMOHSATHO packpbIBas
MIOJIHOTY

YCBOCHHBIX 3HAHHI

Huxe IMPHUBCACHDLI

OLICHUBAHUS «Y MECHUS.

ImpaBujia OLCHHBAHHA (I)OpMI/II)OBaHI/IH KOMHGTGHHI/Iﬁ IO IIOKa3aTcCJIro

YpoBEHBb OCBOEHUSI M OLICHKA

Kpurepuit «@2» «3» «4» «5»
OLICHUBAHHUS
(Hey/IOBJIETB.) (ynoBneTBop.) (xopor10) (oTIIMYHO)
CTETIEHD He moxer HcneiThiBaeT Brimosasier Brinosasier
CaMOCTOATENIBHO | CaMOCTOSITEIBHO | 3aTPYOHEHUs IPU 3a/1aHKe 3a/1aHue
CTH BBITIOJIHUTD BBITIOJTHCHU T CaMOCTOSITEIIBHO, CaMOCTOATEIBHO,
BBITIOJIHEHUS 3a/1aHue 3a/1aHui, rPaMOTHO MOXKET
JIEUCTBUSA TpedyeTcs MOMOIIIb BBIOMpAET HCIIOJIb30BaTh
(ymeHus); MIpEeno/iaBaress B CTaHJapTHYIO HECTaHJapTHYIO
noadOpe METOTUKHI METOHKY, METO/INKY,
U JIUTEPATYPHI HCIIONb3YET HCIIONb3YET
HY)XHYIO HY)XHYIO
JUTEpaTypy npu JIUTEpaTypy npu
HEOOXOIUMOCTH HEOOXOIUMOCTH
OCO3HAaHHOCTb Bemmosnnser Beimosnnser Breimonusier Breimonusier
BBITIOJTHCHHS 3a/1aHusl 10 3a/IaHust 3a/IaHus 3a/IaHus
JEHUCTBUS npumepy, He OCO3HaHHO, HO OCO3HAHHO, OCO3HaHHO, 0e3
(ymenus); OCO3HAHHO, HE JienaeT rpyobie JOTTyCKast OIUOO0K U
MO>KET OTBETUTD OITMOKHU, MOXKET HEJIOYEThI, MOXKET | 3aMEUYaHUU, MOXKET
Ha BOIIPOCHI OTBETHUTH Ha YBEPEHHO OTBETHUTH | YBEPEHHO OTBETHUTH
MpenoiaBarens BOIIPOCHI Ha BOIIPOCHI Ha BOIIPOCHI
M0 AJITOPUTMY M | TIpENoAaBaTes MO | TPEToJaBaTess o | MPernoiaBaTesis Mo
METOAMKE AIrOpUTMY U AITOPUTMY U AITOPUTMY U
peIeHus METOJIMKE PEIICHHS | METOJUKE PEIICHUSI | METOIUKE PEIICHUS
yMEHUue He nmeer UcnbiTeiBaeT Henaer CamocrosiTensHO
aHAJIM3UPOBATh | HABBIKOB aHAIHM3a 3aTPYIHEHHUS C KOPPEKTHBIE aHATN3UPYET
W3Yy4YEHHBIN W3y4YEHHOTO (dhopMynupoBaHuEM BBIBOJIBI 110 W3Yy4YEHHBIN
MaTrepua, Marepuasa, KOPPEKTHBIX M3y4EHHOMY MaTrepual, 1enaeT
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BBIBOJIOB 110 Marepuanty, KOpPPEKTHBIE
HU3y4YEHHOMY BBIBO/IbI
Marepuainy
yMEHUE He moxer HcnbiTeiBacT bes 3arpynHenui [Ipumenser
BbIOMpATH BbIOpAThH 3aTpyIHEHUS 110 BbIOMpaeT TEOPETHYECKUE
METOAUKY METOAUKY BBIOOPY METOIUKH CTaHJIapTHYIO 3HAHUS JJIs
BBIIIOJIHEHUS BBIIIOJIHEHUS BBIITOJIHEHUS METOJIUKY BbIOOpA METOJIUKH
3a/1aHus; 3aJaHUN 3aaHul BBINIOJTHEHUS BBITIOJIHEHUS
3aJaHUuN 3aJaHUuN
YMEHUE He numeer HNmeer HaBbIKK HNmeer HaBbIKK HNmeet HaBbIKK
BBIIIOJIHSATh HAaBBIKOB BBIITOJIHEHUS BBIIIOJIHEHHS BBIITOJIHEHUS KaK
3a/1aHus BBIIIOJIHCHUS TOJIBKO MPOCTHIX TOJIBKO CTaHJIapTHBIX, TAK
pa3InyHON y4eOHBIX 3aJJaHUI | TUIOBBIX Y4€OHBIX CTaHJapTHBIX Y HECTaHJAPTHBIX
CJI0)KHOCTH; 3aJlaHul y4eOHBIX 3a1aHUN | Y4eOHBIX 3a/laHHH

Hwxe npuseneHst

oniennBanug «HaBbIKN).

npaBWiIa OLEHUBAaHHUS (HOPMUPOBAHHMS KOMIETEHIMH 10 IOKa3aTero

YpoBEHBb OCBOEHUSI M OLICHKA

OIEEII;I;EEEII:;[ «2» «3» «4» «5»
(HEYIOBJIETB.) (ymoBieTBop.) (xopor110) (oTIIMYHO)
HaBBIKHU HaBriku HNmeeT HaBBIKU HNmeeT HaBBIKU HNmeeT HaBBIKU
CaMOIIPOBEPKH, CaMOITPOBEPKHU CaMOIIPOBEPKH, HO CaMOIIPOBEPKH, CaMOIIPOBEPKH,
KauyecTBO OTCYTCTBYIOT BBITTOJIHSAET XOPOIIIO HaBBIKH
chopMUPOBaHH 3aJlaHus chopMupoBaHbI BBIIIOJTHCHHS
BIX HaBBIKOB; HEYBEPEHHO HaBBIKH 3aJlaHui
BBITIOJTHCHUS chopMUPOBAHEI
3aJaHuM, HO
JIOITYCKaeT
HETOYHOCTH INpHU
BBIIIOJTHEHUH
HaBBIKU aHAIU3a Hemaet HcneITEIBaeT Jlenaet CaMOCTOSTEIIFHO
pe3yJIbTaTOB HEKOPPEKTHBIE 3aTPYJHEHHUS C KOPPEKTHBIE aHaJM3UPYyeT
BBIIIOJTHEHHS BBIBO/IbI (dhopMynupoBaHuEM BBIBOJBI 10 pe3ynbTaThl
3aJIaHuMH, KOPPEKTHBIX pe3yJbTaram BBIIIOJTHECHHUS
pelIeHus 3a1ay; BBIBOJIOB penieHus 3aJaumn 3aJaHui
HaBBIKHU He moxer Bremomaser Bremomaser Bremomaser
MPEACTABICHUS | MPOUJUIIOCTPUPOB MOSICHSIOIINE MOSICHAIOIINE MOSICHSIOIINE
pe3yJIbTaTOB aTh pELICHHE CXEMBI U PUCYHKH | PHUCYHKHU U CXEMBI | PUCYHKH U CXEMBI
pelIeHus 3a1ad, 3aJ1a49u HEOPEeXKHO U C KOPPEKTHO U BEPHO U aKKYpPaTHO
KadyeCcTBO MOSICHSIO UMM omuOKamMu IMOHSTHO
odopmieHus CXEeMaMH,
3a/1aHMNI; PUCYHKaMH
HaBBIKU Jomyckaer Homyckaer Jomyckaer He nomyckaer
000CHOBaHUS rpyOble OIMOKU OIIMOKY TIpH OIIMOKY TpH OLMOOK MpHU
BBIIIOJTHECHHS pu 000CHOBAHUH BBIIOJIHCHUU BBIIOIHCHUU BBITNIOJTHEHHH
3aJIaHuMH, METOJIUKH 3aJaHuN " 3aJlaHUM, aJTOPUTM 3aJaHUN
MPUHATUS BBIIOJITHCHUU MPUHATUA BBIIIOJIHCHUS
penieHui; 3a/IaHHM, HE aJrOpUTMOB 3a/1aHHs] BEPHBIN
MOXKET MPUHSTh BBIIIOJIHCHUS
BEPHOE PEIICHUE 3aJaHui
OBICTpOTA U 3amaHus Brmmonnser Brimonnser Brimonnser
KadyecTBO BBITIOJTHSICT C 3aJIaHus C 3aJlaHus YBEPEHHO, | 3aJaHUSI YBEPEHHO,
BBIIIOJTHEHHS HH3KHIM JIOCTaTOYHBIM C XOpOLIUM C BBICOKHUM
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3aJaHUM.

Ka4eCTBOM,
KpalHe MEJUICHHO

Ka4u€CTBOM

Kady€CTBOM Ka4y€CTBOM

3.2 Ilpoyedypa oyenusanus npu NPoeOeHUU NPOMeNHCYMOYHOU ammecmayuu 00y4anuuxcs no

oucyuniune 8 popme 3auema
[TpomesxyTouHasi arrectanus 1Mo mUcHuIUMHE B opme 3auéra mpoBomutcs B 4* cemectpe. s

OLICHHNBAaHUA 3HAHW# 1 HaBLIKOB HCIIOJIB3YIOTCA KPUTCPHUH U 1IKaJla, YKa3aHHBIC II. 1.2.

Hwxe npuBenensl
OILICHUBAHUS «3HAHUIY.

npaBuWiIa OLEHUBAaHUSA (OPMUPOBAHHMS KOMIETEHIMA IO MOKa3aTelro

Kpurepuii onienuBanus

ypOBeHb OCBOCHHA U OLICHKA

He 3auteno

3auteHo

3HaHUS TEPMUHOB,
OIpEJICIICHUI, TOHATHI;

He 3naeT TepMHHOB 1 onpeneneHui

3HaeT TCPMUHBI U OIIPCACIICHUA

00BEM OCBOEHHOTO
Marepuaa, yCBOCHHE
BCEX TEM, Pa3JIeiIOB
JCLUTIINHEI,

He 3naer 3HaYUTENLHOI YacTH
MaTepHuaia JUCIUTLTAHbI

3HaeT MaTepuall TUCITUIUINHEI B
[IOJIHOM 00BEME

IOJIHOTa, CHCTCMHOCTbD,
IMPOYHOCTb 3HaHHI>i;

3HaHus MaTrepuana OECCUCTEMHBIE, HE
OTBEYaeT Ha OOJIBIIMHCTBO BOIIPOCOB
10 TEMaM JUCLIUIIIINHBI

OTBCThI Ha BOITPOCKHI

Ja€T 10CTaTOYHO YETKUE U TIOJTHBIC

IMPaBHUJIILHOCTb OTBCTOB
Ha BOIIPOCKI;

HenpaBunbHO oTBE4aeT Ha
OOJIBILIMHCTBO BOIIPOCOB, JIOITYCKaeT
rpyOble OIIMOKHU

OTBeuvaeTr Ha BONPOCHI IPABUIIBLHO

YETKOCTh U3JIOKCHUA
HU3YUYCHHOI'O MaTcpurajia,

W3naraeT 3HaHus 0€3 JIOTHYCCKOM
noCiaea0BaTCIbHOCTHU, HE
COIMPOBOKAACT OTBET PUCYHKAMU,
cXeMaMu

W3naraetr maTepuain 10CTaTOYHO
4eTKo, 0e3 HapyllIeHul B
JIOTHYECKON MOCIeI0BATEIbHOCTH.

1 CXEMbI KOPPCKTHO U IMOHATHO

BrinonnseT nosicHA0MmMe pUCyHKH

Hixe IMPUBCACHLI
OLICHUBAHUS «Y MEHUS.

paBujia OILICHUBAHUA (I)OpMI/IpOBaHI/IH KOMIIETEHIIUM 10 IOKa3aTelo

Kpurepnii oniennBanus

ypOBeHB OCBOCHU U OLICHKA

MpernojaBaTesis Mo aJropuTMy
Y METOJUKE PELICHUS

He 3aureno 3auTeHo
CTETICHb He moxeT camocToATEnbHO BeinosnHseT 3agaHue caMOCTOSTENBHO,
CaMOCTOSITENIbHOCTH BBITIOJTHUTD 33/1aHUE IpaMOTHO BbIOMpAeT CTaHAApPTHYIO
BBITIOJTHEHUS I€UCTBUS METOJIUKY, UCIIOJIb3YET HYKHYIO
(ymeHnus); JUTEpaTypy NpH HEOOXOIUMOCTH
OCO3HAHHOCTh BrimonHseT 3aganus 1no BrInonHseT 3aaHUs OCO3HAHHO, JI0ITyCKas
BBITIOJTHEHUS! IeHCTBUS MIpUMepY, HE OCO3HAHHO, HE HEJI0YEThl, MOXKET YBEPEHHO OTBETUTDH Ha
(ymenus); MO’KET OTBETUTDH Ha BOIPOCH! | BOIPOCHI IIPENOAABATENS 10 AITOPUTMY U

MCTOOHUKE PCIICHUA

YMCHUEC aHAJIIU3UPOBATh
H3y‘ieHHBIfI MaTCpHrall;

He umeer HaBBIKOB aHan3a
M3y4EHHOI0 Marepuaa,

Jlenaet KOppeKTHBIE BHIBOJBI 1O
N3Yy4eHHOMY Marepuaiy,
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yMEHHUE BBIOUPATh He moxet BriOpaTh MeToUKy | be3 3aTpynHeHuii BHIOUpaeT CTaHIapTHYIO
MGTOI[I/IKy BBIITOJTHCHU L BBITTIOJIHCHU S Bal[aHI/Iﬁ MGTO,ZLI/IKy BBITTOJIHCHU S BaﬂaHI/Iﬁ
3aJIaHus;
YMGHI/IC BBIITIOJIHATH He NMECT HABBIKOB I/IMCCT HaBBIKU BBIIIOJIHCHU S CTaHHapTHBIX
3a1aHus PA3JIMYHOM BBITIOJIHCHHS YICOHBIX y4eOHBIX 3ajaHuI
CII0XKHOCTH,; 3aJaHuH

Hwxe mnpuBeneHsl TmpaBWia OICHUBAHHUS (OPMHPOBAHUS KOMIIETCHIIMH TIO ITOKA3aTero
oneHnBanusg «HaBbIKN).

N YpoBEHBb OCBOCHHUSI M OLIEHKA
Kputepuit onenuBanus
He 3aureno 3adreHo
HaBBIKM CAMOIIPOBEPKH, HaBbiku camonpoBepku NmMeet HaBBIKM CaMOINPOBEPKHU, XOPOIIO
KadecTBO OTCYTCTBYIOT c(hopMHUPOBaHBI HABBIKH BBITTOTHEHUS
c(hOpMHUPOBAHHBIX 3a1aHUI
HaBBIKOB;
HaBBIKY aHAJIU3a [enaet HEeKOppPEKTHBIE Jlenaet KOppPEKTHBIE BBIBOJIBI IO
pe3yabTaTOB BBIBOJIBI pe3ynbTaTaM peleHus 3a1a4u
BBITIOJTHEHMS 3aJJaHAH,
penieHus 3aay;
HaBBIKH MPECTaBICHUS He moxer BrlmonHseT NosICHAIOMINE PUCYHKH U
pEe3yNbTAaTOB PELICHUsI | MPOWJLIIOCTPUPOBATH PELICHUE CXEMbI KOPPEKTHO U MOHATHO
3aJ1a4, KauyeCTBO 3aJIa4M HOSICHSAIOIUMHI
ohopMIICHHUS 3a1aHHH; CXeMaMH, pUCYHKaMH
HaBBIKA 00OCHOBAHMUS JomnyckaeT rpy0bie omuoKu AJITOPUTM BBITIOJTHEHUS 3a]IaHUS
BBIIIOJIHEHUS 3aJaHMI, pr 00OCHOBAHUH METOJIUKH BEPHBIN, MPUHUMAET BEPHBIE PEIICHUS
MIPUHATHUS PEUICHU; BBIITOJITHCHUY 3aIaHKH, HE
MOKET MPUHATH BEPHOE
perieHne
OBICTPOTA M KAYECTBO | 3a/JaHUs BBITIOJHAET C HU3KUM BrinonHseT 3ananus yBepeHHO, ¢
BBITIOJIHEHUS 3aJJaHUN. | KauyeCTBOM, KpailHE MEJIJIEHHO XOPOIINM Ka4€CTBOM

3.3 Ilpoyedypa oyenusanus npu nposedeHuUu NPOMeNCYMOYHOU ammecmayuu 00yyanwuxcsa no
oucyuniune 8 hopme 3auumol Kypcosou pabomul (Kypcosoz2o npoexma)

[Ipouenypa 3amuThl KypcoBOM paboThl (KypcOBOTO TPOEKTa) ONpeesieHa JIOKaTbHBIM
HOPMATUBHBIM aKTOM, OIPEICIISIONINM TOPSAIOK OCYIIECTBICHUS TEKYIIETO0 KOHTPOJS YCIICBAaeMOCTH U
MIPOMEKYTOUHOM aTTeCTAIlH 00YJarOIIUXCS.

[TpomexyTouHas aTTecTanus Mo IUCIHUIUIMHE MPOBOIUTCS B (hOpMe 3alIUTHI KypCOBOTO MPOEKTA B
1,2,3(2,3,4) cemecrpax.

Hcnone3yercs mikana u KpUTepUU OIeHHBaHMS, ykasaHHble B 1.1.2. Ilpomemypa oreHuBaHUS
3HaHUU ¥ HaBBIKOB IpuBeAeHa B 11.3.1.

4 KoHTpoJIbHbIE 32JaHNS 1JIsl OLleHUBaHUs ()OPMUPOBAHMS KOMIIeTeH Mt
NpH NPOBeJeHNH TeKYylIero KOHTPOJIs M0 JUCIHUIITIUHE
TunoBble KOHTPOJIBbHBIE 3aJJaHUA ISl OLIEHUBAaHUS (POPMHUPOBAHUS KOMIIETEHIIMN U MPOLIEAYPHI
OLICHUBAHUS [IPH NMPOBEIEHUHU TEKYILEr0 KOHTPOJIS MPEICTABICHBI B COOTBETCTBYIOIINX MPUIOKEHHIX
DOC.
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MMHUCTEPCTBO HAYKHM 1 BBICIIET'O OBPA3OBAHHMA
POCCHUUCKOU OEAEPALIMU

¢benepanbpHOE TOCYAapcTBeHHOE OI0KeTHOE 00pa30BaTEIbHOE YUpEkKACHUE
BhIcIero oOpazoBanus «HoBocHOMpCKUil rocyjapcTBEeHHBIN
ApPXUTEKTYPHO-CTPOUTENBHBIN yHIUBepcuTeT (CHOCTpUH)»

Hanpagsnenue 08.04.01 «CtpouTenbCcTBO»
(KOO U HaUMEHOBAHUe HANPABTIEeHUs NOO20MOBKU/CREYUATbHOCTI)

Haumenosanune OIIOII BO «BomxocHa0dkeHnue u BOI0OTBEICHNE»

(npoghuiib nod2omosKu/ npocpamma/cneyuanuszayus)

Kadenpa BogocHad:xeHnsi 1 BOI0OTBEIEHHUS

(HaumeHosaHue Kageopsl)

Jucnunnuna «IIpoeKkTHpOBaAHKE U MCCJIeI0BAHMS 110 TPOGIIII0 OATOTOBKI)
(HaumeHosanue OUCYUNIUHDL)

3K3AMEHAIIMOHHBINA BUIET Nel

1. Osanapanus. Cyts npouecca. Y CTpONHCTBO U MPUHLIMII JSHCTBUS 3BalapaliiOHHOTO

Cpr66epa JJIA OYUCTKHU (I)CHOJ'IBHBIX CTOYHBIX BOJ KOKCOXHUMHNYCCKOI'O ITPOU3BOACTBA.

2. XKunxogaznoe oxucnenune. Cxembl 0uncTKH. OCHOBHBIE TEXHOJIOTHYECKUE TTApaMETPhI
paboThl. O1leHKa CXEM.

CocraBurenb O.I'. 'mpuxoB
(noonucv)
3aBenyrouiuii kadeapoit T.A. Kynnuukas
(noonucs)
« » 20 1.
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MMHUCTEPCTBO HAYKH U BbICIIEI'O OBPASOBAHMA
POCCHUNCKOUN ®ENEPALIMN

(enepabHOE roCyJapCTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbIcLIero oopazoBanus «HoBocubupckuil rocy1apcTBeHHbIN
ApXUTEKTYPHO-CTPOUTENbHBIN YyHUBEpCUTET (CHOCTpUH)»

Kadenpa Bodocnaboicenus u 600oomsedenus

3aJaH
us

Coneprkanue 3a1aHus

[IpaBuibHBIN OTBET

dopmupyemas
KOMITETCHIIMS

Bpewms
BBITIOJIHEHUS
3a/laHusl, MUH

33}13]—[1/[5[ 3aKPLITOI'0 THUIIA

ITpu IPOEKTUPOBAHUH
KOMIIJICKCOB o OUYHCTKE
CTOYHBIX BOJI KAKOE COOPYKEHHUE
OTHOCHUTCSI K DHEPreTHYECKH
3aTpaTHOMY?

a) OnouIbTP;

0) 6Guonoruveckue npysl;

B) a3pOTEHK;

r) HOJIst OpOLIEHUS u
dunbTpanuu

B) adPOTEHK

OIIK-2
[1K-2
I1K-4

2-3

[Tpu 3aIrycKe y3i1a
OMOJIOTUYECKOM OYHUCTKH Kak
noaoupaercs CTEINEeHb
[UPKYJISIUN AKTUBHOTO HJ1a?

a) no 3HaueHusAM BIIK oy;

0) 1o KOHIICHTpaIu1
B3BECIIICHHBIX BEIIECTB;

B) MO J03€ ujla U WIOBOMY
UHJCKCY:

T') 110 JT03€ WJIa B PereHepaTope

B) MO 03¢ wWia |
WJIOBOMY UHJICKCY

OIIK-2
[1K-2
I1K-4

2-3

W3menutcs M MIPUPOCT
O1oJI0rn4ecKon Macchbl B
onodpunsrpe, ecmu  BIIK;o,
yBenuuutcs co 150 mr/n go 300
mr/n? B oboux ciaydasx pacxoj
MOCTyNauien CTOYHOM
*uakoctu paseH 2000 M3/cyT.

a) He U3MEHUTCH,

0) yBenUIuTCH;

B) YMEHBUIUTCS.

0) yBeIMUUTCA

OIIK-2
[1K-2
I1K-4

2-3

IIpy mnpoexkTHpoBaHUM Kakoe
3Hauenue bBIIK;,, npuHumaercs
MOCJI€ BTOPUYHOTO OTCTOMHHKA
Opy  TIOJHOW  OMOJIOTUYECKOM
OYHMCTKE CTOYHOM >KUIAKOCTH B
a’poTeHKax?

a) 5-10 mr/m;

0) 15 mr/m;

OIIK-2
[1K-2
[1K-4
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0) 15 mr/m;
B) 25-30 mr/m.

MHoroneTHue  UCCIIEOBAHUS
nokKasai, 4To 3aJIIIOBbBIE
Harpy3kd IO OpPraHMYECKUM
3arpsI3HEHUSIM JIeT4e TEPEHOCUT
AKTUBHBIN UJT

a) mogoziou (1-3 cyr;)

0) auTpudunupoBanusii (10-14
cyToK);

B) C BO3PacTOM 5-7 CYTOK;

T') CTapslii ¢ Bo3pacToM Oonee 20

CYTOK.

a) wmomomon (1-3
CyT;)

OIIK-2
[1K-2
I1K-4

2-3

2. Kax U3MEHUTCS
TpeOyeMbIii  yIeIbHBI pacxoj
BO3JyXa B AadpPOTEHKE, €CIH
nephopupOBaHHbBIC TpYOBI
3aMEHHUTH Ha MEJKOIY3bIPYAThINI
aspatop?

a) He U3MEHUTCH,

0) COKpaTUTCs BJIBOC;

B) COKpaTUTCS
HE3HAYUTEIbHO;

I)  yBEJIMYUTCS  IMOYTH
BJIBOE.

0) COKpaTUTCS BIBOE

OIIK-2
I1K-2
I1K-4

W3meHsieTcss 1M BJIAXKHOCTH
ocajgka IOCJIe  aHa’pPOOHOro
cOpakMBaHUS WU  adpOOHOMN
crabuwinzauuu?

a) He U3MEHSIETCS;

0) MOBBIIIIACTCS;

B) CHHMIKAETCSl.

0) MOBBITIIACTCS

OIIK-2
[1K-2
[1K-4

2-3

Ot 4ero 3aBUCUT KO3(PUIMEHT
CTOKa JIOKJIEBBIX CTOYHBIX BOJ?
a) OT UHTEHCUBHOCTH JTOMK/IS;

0) ot ko3 uIIHeHTa TOKPOBA;
B) OT  TPOJODKUTEIEHOCTH
TOXKJIS;

T') OT BCEX ITHUX MapaMeTPOB

') OT BCEX ITHUX
1apaMeTpoB.

OIIK-2
OIIK-6
[1K-2
I1K-4

2-3

3a cuér uero gocturaercs Oonee
BBICOKMH 3¢ (dexT ouucTtku B
TOHKOCJIOMHON  HedTenoBymIKe
o CPABHEHUIO c
TOPU30HTAJIBHOM?

a) 3a cu€T MEHbLIEH CKOpPOCTH
JIBUJKEHHsI CTOYHON BOJbI B HEU

;
0) 3a cuér OoJyiee CIIOKOWHOTO
JBU)KEHUS OYMIIAEMbBIX CTOYHBIX
BOJI;

B) 3a c4€T MeHbIIeH TIyOuHBI

0) u B) 3a cuét Oousee
CIIOKOMHOTO
JBIKCHUS
OYHII[AEMBIX
CTOYHBIX BOJI U
MEHbIIEeH rTyOUHbI
OTCTauBaHMS.

OIIK-2
[1K-2
I1K-4
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OTCTanBaHMU.

10 | Kakas cxemMa OYHCTKH CTOYHBIX | 0) OIIK-2 3
BOJI copouuei aBisiercs | MHoroctynenuatas ¢ | [1K-2
Hau6oiee a3 pexTuBHON? MPOTHUBOTOYHBIM I1K-4
a) OJTHOCTYIIeHYaTas; BBE/ICHHEM
0) MHOTOCTyIIeHYaTas ¢ | copbeHra.
MPOTUBOTOYHBIM BBEJICHUEM
copOeHTa;
B) MHOIOCTyII€HYaTas c
MOCJIEI0BATEIbHBIM BBEICHHEM
CBEXero copOeHTa.
11 | Kakume memOpanHBIC ammapatsl | 0) mojgoBosiokoHHBIE. | OITK-2
SIBJISIFOTCS HauOoiee [1K-2
MPOU3BOAUTEBLHBIMU? [1IK-4
a) MJIOCKOKaMEpHBIE;
0) MOJIOBOJIOKOHHBIE,
B) PYJIOHHOTO THUIIA;
) TpyOuaThbIe.
12 | Ilpm BbIOODE HCTOYHUKA | ) apTe3UaHCKUM OIIK-2 2-3
BOJIOCHA0KEHUS KaKMM BOJIaM [1K-2
HaJI0 OT/JAAaBaTh MPEANOYTCHHE? I1K-4
a) apTe3uaHCKUM;
B) TIOBEPXHOCTHBIM ITPOTOYHBIM;
') TPYHTOBBIM
13 | [IpucyrcTBue B BOJIC | B) TOCTOSTHHOM OIIK-2 2-3
BOJIOMCTOYHUKA TpHUAJbl | 3aTPSA3HEHUH BOIbI [1K-2
COCMHEHUI a30Ta | OpraHN4YEeCKUMH [1K-4
CBUJICTEIHCTBYET 0: | BelecTBaMu
a) HaIMYMM  Ha  JIaHHOU
TEPPUTOPUHU 3anexen
MHHEPATbHBIX yI0OpeHMUil.
0) YepHO3eMHOH, TI'yMyCHOM
MOYBe
B) TIOCTOSSHHOM 3arps3HEHHUH
BOJIBI OpPraHHYECKUMU
BEII[ECTBAMHU
14 | dna 4ero HeoOxoauM | 6) mnms  rapantuum | OIIK-2 2-3
OCTaTOYHBIN XJIOp B BOJAE IMOCIHE | MOJTHOTO [1K-2
e€ O0OBIYHOTO XJIOPUPOBAHUS: | 00e33apaKUBaAHUS [1K-4
a) HaJM4YHe OCTAaTOYHOIO XJopa
HE 00s3aTeIbHO
0) Ang TapaHTHM  TOJIHOTO
00e33apaxuBaHUs
B) TUTST YIYYIIEeHUS
OPTraHOJENTHYECKUX CBOWCTB
BOJIBI
3agaHust OTKPBITOrO THIA
1 Onucare  HUTpUPUKALUIO U OIIK-2 2-3
JNEHUTPUPHUKAITHIO, yKa3aB I1K-2
KHCJIOPO/IHbIE YCIOBHS [1K-4
HOPMAaJIbHOTO MIPOTEKAHUS
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mporiecca.

[lepeuncnuth BO3MO>KHBIE OIIK-2 2-3
CIIOCOOBI WHTEeHCU(PUKAITUH [1IK-2
paboThI IIEPBUYHBIX [1K-4
OTCTOMHMKOB.
[TpuunHbI 5BTpOGUPOBAHUS OIIK-2 2-3
BOJIOEMOB U €I0 HETaTUBHBIE OIIK-6
BO3JICUCTBUS HA KAYECTBO [1K-2
MIPUPOJAHOMN BOJBI. [1IK-4
[TepeunrcuTh MPUIMHBI OIIK-2 2-3
«BCIIyXaHHs» aKTUBHOI'O UJIA U [1K-2
MepbI OOPBOBI C HUM. I1K-4
Haznauenue Hocutenei OIIK-2 2-3
IPUKPETIIICHHBIX [1K-2
MUKPOOPTaHU3MOB, BUJIbI [1K-4
HOCHUTEJIEH, HAIIPpABIICHUS B
00JacTu uccieI0BaHui TaHHOM
TEXHOJIOTHH.
[Touemy 3a pacu€THyrO IIpu meHbLIER OIIK-2 3-4
IIPOJIOJKUTEIBHOCTD JOKIS IpOJI0JI- OIIK-6
pUHUMAaETCS Bpemsi foberanus | sxurenbHocTd goxas | [1K-2
JIO’KJIEBOW BOJIBI OT HauboJee OH 3aKOHYUTCA [1K-4
yIan€HHOU TOYKU CTOKA JI0 paHbIlle, YeM BCs
pacu€THOTO ceyeHus? JOXKeBas BOJa
IOOEXKUT 110
Pac4YETHOTO CEUYECHUS
U ¢ OJIM3JIeKaAINX
YYacCTKOB OHA
nepecTaHeT
MOCTYTaTh, & IPH
OosnbLeit
TIPOJIOJIKHUTEITb-
HOCTH JOXIS Y HETO
OyneT MeHbIIe
WHTEHCUBHOCTb.
3adeM B pereHepaIioHHYI0 J71s1 CBSI3BIBAHMS OIIK-2 2-3
4acTh HBANapalioHHOTO (heHonoB, [TK-2
cKkpy0OOepa nomaércs HaxOJISIIIUXCS B [1K-4
MUPKYTUPYIOIas U CBEXKast napoBoi ¢aze B
ménoub NaOH? KHUJIKYIO, T.€. B
(EeHOIATHI.
B uém cymHoCcTh TIporieccoB B o6pazoBanuu OIlK-2 5
OUYHCTKU CTOYHBIX BOJI MHOTOYHCTICHHBIX [1K-2
rajabBaHOKOAryssuuen ? KopoTko3aMKkHyThIX | [1K-4
raJIbBAHUYECKUX
nap,

00YCIIOBJIEHHBIX pa3-
HOCTBIO
OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIBHBIX
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MOTEHITNAJIOB
Pa3TMYHBIX
MarepuaioB 0e3
MO/IBOJIa BHEIIHETO

HCTOYHUKA
AJIEKTPOIHEPT UH.

9 B uém npeumyiecTBo B BBICOKOI OIIK-2 3-4
YCTaHOBKH C I'PAHYJIUPOBAHHBIM | OKHCIUTEIb-HOU [1K-2
aHa’pPOOHBIM HJIOM THIIA CIIOCOOHOCTH I1K-4
«buocop6» 1Mo CpaBHEHUIO ¢ aHa’pOOHOTO HJiia U3-
OYUCTKOM 3a ero BBICOKOU
BBICOKOKOHIIEHTPUPOBAHHBIX KOHIIEHTPA-I[UN
MIPOU3BOJICTBEHHBIX CTOYHBIX BCJIE/ICTBHE €0
BOJI B METAaHTCHKaX? TpaHyJISILIAU B CIIOE

copOeHTa U cioe
TpaHyJISIUN.

10 Otnuuue B IpuHIMIIE 1ecTBUs | B OIIK-2 3
KOMOMHHPOBAHHOTO komOunupoBanHom | [1K-2
3J1eKTpodII0TaTOPa U €T0 anektpoduorarope | [IK-4
OLICHKA. CTOYHasl BOJA

MIPOXOJIUT
MOCTIeI0BATEIBHO
30HY KOHTaKTHOM
KOaryJisiu,
MTHEBMAaTUYECKOH,
ITHEBMOMEXaHUYIECK

o uroTanuu u
ANMEKTPOIIOTAIIH
MO3TOMY
JOCTUTAETCS
BbICOKUH 3¢ ekt
OYHUCTKH OT

HePTENPOIYKTOB
99,5%.
11 | B uém npeumymiecTBo B Gonee moxHOM OIIK-2 2-3
MHOTOSIPYCHOM COPOLIMOHHOM HUCTIOJIBb30BAHUN [1K-2
KOJIOHHBI 110 CPABHEHUIO C COpOLIMOHHOM [1K-4
OJIHOSIPYCHOM? €MKOoCTH cOpOeHTa,

T.K. Ha BBIXOJIE
KOJIOHHBI HaCTUYHO
OUUIIICHHAs CTOYHAs
BOJa KOHTaKTUPYeET
CO CJIOEM CBEXKET0
copOeHTa.

Kpurepum ounenku:

- OIIEHKAa «3a4YTE€HO» BBICTABIISIETCS CTYICHTY, €CIIM NPaBHIIbHBIC OTBETHI COCTABISIOT Oojee 65% oT
O0IIIero KOJHMYECTBAa BOMPOCOB, €CIM OTBET IMOKAa3bIBAET JOCTATOYHbIE 3HAHUS OCHOBHBIX MPOIIECCOB
M3y4aeMol nmpeaMeTHON 001acTu.
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- OLICHKA «HC 3a4YTCHO» BBLICTABJIACTCA CTYACHTY, €CJIM NMPAaBUJIbHBIC OTBCTHLI COCTABJISIFOT MCHEC 65% ot

00IIero KoJIM4ecTBa BOIPOCOB,
o0J1acTH.

CocraBurenu:
O.I'. I'mpuxos

I".T. AmGpocoBa

0OHApY)XMBAIOIIETO HE3HAHUE IPOIIECCOB H3y4yaeMOW MpeaMeTHOM
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MMHHUCTEPCTBO HAYKHU 1 BbICIIEI'O OBPA3OBAHUA
POCCHUNCKOUN ®ENEPAIIMN

(enepanabHOE rocy1apcTBEHHOE OIOKETHOE 00PAa30BaTEIILHOE YUPEXKIECHUE
BbIcIero obpazoBanus «HoBocHOUPCKUil rocy1apCTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcUTET (CUOCTPUH)»

N

10.

11.

12.

13.

14.

15.

Kadenpa Bodocnaboicenusn u 600oomsedenus
(HauMeHOBaHKE Kadeapbl)

Temsl 3cce
(pedeparoB, 10K1210B, COOOLLIEHUI)

110 JUCHUIIIIMHEC «lIpoexmuposarue u UCCE006AHUA NO I’ZDOd)MJZIO 1n0020MOGKUY
(HaMMEHOBaHHE JHUCIUILINHBI)

OcHOBHBIE 3aKOHOMEPHOCTH BBITIAICHUS TOKIeH. MeTo1 IpeAeTbHBIX HHTEHCUBHOCTEH.
[IpoekTupoBaHue U pacyeT COOPY>KEHUH MO0 OUHUCTKE MOBEPXHOCTHBIX CTOYHBIX BOJI.
Hutpudukanus u nenutpuduxamus. Mexanusm npoieccoB. DakTopsl, BIUSIONINE HA
MIPOTEKaHHUE TIPOIIECCOB.

OcCHOBHBIE TEXHOJIOTUYECKUE CXEMbI OUUCTKH CTOUYHBIX BOJ C TPUMEHEHHUEM HUTpUDUKAIINN-
neHuTpudukanmm.

Pearentnoe ynanenue docdopa u3 cTouHbx BoJ. Mexanusm npoieccoB. DakTopsl,
BJIMSIFOIIME HA IPOTEKAHUE TTPOLIECCOB.

buonoruueckoe ynanenue docdopa u3 cTouHbIX BoA. Mexanusm mnpoieccoB. DakTopsl,
BJIMSIFOIME HA IPOTEKAHUE TTPOLIECCOB.

MemOpaHHBIE METO/IBI OUUCTKH. YJIbTpa-, HAHO- U TUnepuIbTpanus. TUnsl MeMOpPaHHBIX
armaparos.

Opamnaparus. CyTs nporecca. Y CTpOHCTBO U MPUHIIUII AEHCTBHUS 3BAMapaiiOHHOTO
CKpy0OOepa st O4MCTKH (PEHOJIBHBIX CTOYHBIX BOJI KOKCOXUMHUYECKOTO MTPOM3BOJICTBA.
lanpBanoKOarynsanusa. Mexanu3mbl IPOIECCOB OUUCTKU. ['ambBaHOKOATYISTOPHI
OapabaHHOTO THITIA. Y CTPOICTBO, MPHHIIU JIEHCTBHS, OCHOBHBIE KOHCTPYKTUBHBIEC U
TEXHOJIOTHYECKHE MmapamMeTpsl. JIOCTOMHCTBA U HETOCTATKH.

Onexrpoauanus. Y CTpOHCTBO, MPUHIUT IEHCTBHS M CXEMBI pabOTHI 3JIEKTPOTUATUZHBIX
anmapatoB. VX olieHKa U 001acTh MPUMEHEHHUS.

Kunkodaznoe okuciaerure. Cxempl 0UUCTKU. OCHOBHbBIE TEXHOJIIOTUYECKUE MTApaMETPhI
pabotsl. O1ieHKa cXeM.

[Tapadaznoe okuciieHne u ero anmaparypaoe opopmieHre. OCHOBHBIE TEXHOJIOTUYECKUE
napameTpsl paboThl. CXeMbl OYUCTKU U MX OIICHKA.

Copo6uus. Cyts nporieccoB. Bubl copoerToB. Y nenbHas aacopOius. Cratuueckast COpOITusi.
CxeMbl MHOTOCTYIIEHYATOM copOLMu 1 uX orleHKa. OCHOBBI UX pacuéra.

®noranus. Mexanusm nporecca. Buasr guiotanuu. @nortanus. Mexanusm nporiecca. Buss
¢dnoTauuu. YCTaHOBKM HAINOpHOU, Oe3HANOpHON U uMMnesuiepHoi ¢iaoramuu. OCHOBHBIE
KOHCTPYKTHUBHBIC Y TEXHOJIOTHIECKHE TTapaMeTphl padoThl. OlleHKa JaHHBIX TUIIOB
¢dnoTaTopos.

OcoOeHHOCTH OMOJIOTUYECKOH OYUCTKH BHICOKOKOHIIEHTPUPOBAHHBIX MTPOU3BOICTBEHHBIX
CTOYHBIX BOJI. JIByX- U TpEXCTyNEHYAThIE CXEMbl OUMCTKU B adPOOHBIX, aHAIPOOHBIX U
9HA’POOHO0-a3POOHBIX YCIOBHUSIX. OCOOEHHOCTH KOHCTPYKTUBHBIX U TE€XHOJOTHYECKUX
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napamMeTpoB pabOThI COOPYKEHUs 151 OMOIOTHYECKOM OUNCTKU CTOUHBIX BOJ B a9POTEHKAX,
Ha OMOUIBTPAX U B METAHTEHKAX.

Kpurepun oneHku:

- OIICHKA «324TEHO» BBICTABIISICTCS CTYACHTY, €CITU OTBET MMOKA3bIBACT JIOCTATOYHBIC 3HAHUS OCHOBHBIX
IIPOLIECCOB M3y4aeMOM ITPEIMETHOM 00JIaCTH, BJIaJICHHE TSPMHUHOJIOIHUSCKHUM aIlllapaToM; yMEHHUE
OOBSICHSITH CYIIIHOCTb, SIBJICHUM, TIPOIIECCOB, COOBITHIA, CHIOCOOHOCTH JI€aTh BEIBOJIBI H 0000IICHNS,
MIPUBOJIATCS TIOIXOISIINE TPHUMEPHI;

- OIICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYICHTY, OOHAPYKHUBAIOIIEr0 HE3HAHUE MPOIIECCOB N3Y4aeMOit
MPEeIMETHOM 00JIACTH, HETITyOOKOE PaCKPHITHE TEMBI, HE3HAHUE OCHOBHBIX BOTIPOCOB TEOPUU; HE
c(hOpMUPOBAHBI HABBIKH aHAIM3a SIBJICHUI, IPOIIECCOB; HET apTr'yMEHTUPOBAHHBIX OTBETOB WIIH
JIOITYCKAIOTCS CEPhE3HBIC OMUOKHU B COJIEP)KaHUM OTBETA, HAOJFOIaeTCs CJIad0e BIIaJICHHUE
MOHOJIOTHYECKON PEeUYbI0, OTCYTCTBHUE JIOTUYHOCTH U MOCIIEJ0BATEILHOCTH.

CocraBurenu:

O.I'. 'mpuxoB

I'.'T. AMGpocoBa

E.J1. BoiiToB
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Ipunosxcenue B

IlepeyeHb OLIEHOUYHBIX CPEACTB (BLIOMPAETCH COCTABUTEIAMU JIJI KOHKPETHBIX IUCIUILIAH)

HanmenoBanue [IpencraBienue
Ne Kparkas xapakTepucTHKa OLICHOYHOT O
OLICHOYHOI'0 OLICHOYHOI'O CPEJCTBA B
n/a Cpe/cTBa
CpelcTBa donne

1 2 3 4

1 | Hoknan, coodmenue | [Ipomykt CaMOCTOSITEIILHOU pabotel | Tembl JIOKJIaJ0B,
CTYJICHTA, MPEICTaBIISIONTUI co0oii | cooOrmieHwMit
MyOJIMYHOE BBICTYIUICHUE TIO MPEICTABICHUIO
MOJTYYEHHBIX pe3ynbTaToOB penieHus
ONpeICIICHHOMI y4eOHO-TIPAKTHYECKOMH,
y4eOHO-UCCIIEIOBATEILCKOM MM HAyYHOUH
TEMBI

2 | Tecr Cucrema craHgapTU3MpPOBaHHBIX 3aj1aHuil, | OHJ TECTOBBIX 3aJaHUN

IIO3BOJISIIOIIAs AaBTOMATU3UPOBATh MPOLENYPY
U3MEPEHUS YpPOBHSA 3HAaHUM UM YMEHHU
oOyuaromerocs.
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