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1 ®opMHUpOBaHHE KOMIIETEHIMI, KpUTEPHUH OLICHUBAHUA KOMIIETCHIMH, IIKAIbI
OlleHUBAHUS
OnenuBanue (HopMUPOBaHMS KOMIETEHIMI MPOM3BOIUTCS HAa OCHOBE IOKAa3aTeliel OICHMBAHUS,
YKa3aHHBIX B 11.2.2 paboueil mporpaMMbl TACIUILIAHEI.
CBsi3p KOMIETEHIMM, WHAMKATOPOB JIOCTH)KEHUS KOMIETEHLMH W IIOKa3aTeleld OlCHUBAHMS
(pe3ynbTaToB OOyueHUs 1O JUCHUILIMHE) MpUBEACHA B 11.2.2 paboyeil mporpaMmbl AUCIUTLITHHBL.

1.1 DopmuposaHue Komnemenyui
OrneHNBaHUE YPOBHSI OCBOCHHS O0YYArOMIMMCSI KOMIIETCHIIUH OCYIIECTBISETCS C MOMOIIBIO opM
MIPOMEXYTOUHOM aTTecTaly U TeKYyIIero KOHTpoJiss. PopMbl MPOMEKYTOUHON aTTeCTAlluU U TEKYIIETro
KOHTpPOJISI YCIIEBAEMOCTH 10 JUCHUIUIMHE, C TOMOIIBIO KOTOPBIX MPOU3BOJUTCS OLIEHUBAHME, YKA3aHbI B
y4ueOHOM T1aHe ¥ B 11.4.1 pabodeit mporpaMMbl AUCITUTIINHBL.
B pesymbraTe OCBOSHHS MUCHUIUIMHBI Yy OOYyYaromlerocss JOJDKHBI OBITh C(HOPMHUPOBAHBI
KOMITETEHIINH:

HaumeHnoBanue KaTCTrOpHuun

. Kon v HanMeHoBaHNE KOMIIETECHIINY
(rpynmel) KOMIETEHLIMH

OIIK-2. Cnioco0OeH aHaIM3UPOBaTh, KPUTUIECKH OCMBICIHBATH U
Nudopmarnmonnas MIPEJICTaBIATh HHPOPMAIINIO, OCYIIECTBIISATH MOUCK HAyYHO-TEXHIUYECKON
KYJbTypa nH(popManuu, IpuoOpeTaTh HOBBIE 3HAHUS, B TOM YHCIIE C IIOMOIIIBIO

WH()OPMAIIMOHHBIX TEXHOJIOTUH

OIIK-6. Cioco0OeH ocyIIecTBIsATh UCCIEA0BAHNUS 0OBEKTOB U MPOIIECCOB
B 00JIACTHU CTPOUTEINIHCTBA M KUIUITHO-KOMMYHAJIBHOT'O X0351CTBA
[1K-2. PykoBoACTBO IPOEKTHOM IPyIIION MO MPOEKTUPOBAHUIO
coopyxennit ounctku ctounbix BoA (I1C 16.067 OT® D)

ITK-4. Texaudeckoe pyKOBOJICTBO MPOIIECCaMU pa3pabOTKH U

— pealn3aiuy MpoeKTa CUCTEMBI BOJOCHA0KEHUS 1 BOJJOOTBEICHHS
o0bekTa kanutaabHoro crpoutenabeTBa (I1C 16.146 OTD C)

Uccnenosanusa

1.2 Kpumepuu oyenusanusi KoMnemeHyuu u WKaibl OYeHU8aHuUs
[Ipy mnpoBeAeHHH TMPOMEKYTOYHOM aTTecTaluu B (opMe SK3aMeHa UCIHOIb3yeTCs IIKala

OLICHUBAHUS: «2» (HEYIOBIETBOPUTENBHO), «3» (YIOBIETBOPUTENHHO), «4» (XOpoI0), «5» (OTIMYHO).

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

[TokazaTensiMu OIlEHUBAHUSI SBISIOTCS 3HAHUS, YMEHUSI M HABBIKM OOYYAIOIIETOCs, MOJIYYCHHBIC
MIPU U3YYCHUH TUCIUIUIAHEIL.

Kpurepusmu orieHuBaHUS TOCTHKEHUS MTOKA3ATEICH SBIISIIOTCS

IToka3arenn

Kputepuii onieHuBaHus
OLICHUBAHUS

3HAHUSI TEPMUHOB, ONPEIAETIEHUN, IOHATHI;

00bEM OCBOEHHOTO MaTepHaia, yCBOCHUE BCEX TEM, Pa3/IesIOB AUCITUTIINHEL,
3Hanus MOJIHOTA, CACTEMHOCTh, IPOYHOCTh 3HAHMII;

MIPAaBUJILHOCTh OTBETOB HAa BOIIPOCHI;

YETKOCTh U3JIOKEHHSI U3YYEHHOI0 MaTepuaa;

CTENEeHb CAaMOCTOSATEILHOCTH BBIOJHEHUS JEHCTBUS (YMEHHUS);

OCO3HAHHOCTbH BBINIOJIHEHUS AEUCTBUS (YMEHHUS);
YmMenus YMEHHE aHAIM3UPOBATh U3YUYEHHBII MaTepHall;
yMEHHUE BBIOMPATh METOJMKY BBINOJIHEHUS 3a/1aHMs;
YMEHHE BBITIOJHSATH 3aJJaHUs] PA3JIMYHOMN CII0KHOCTH;




HABBIKU CAMOIIPOBEPKHU, Ka4yecTBO C(HOPMUPOBAHHBIX HABBIKOB;

HABBIKW aHaJIM3a PC3YyJIbTATOB BLIITOJTHCHH A 3aﬂaHHﬁ, pCIICHUA 3a/1a4,

HaBbiku

HaBBIKH MPEJICTABICHUS PE3YJIBTATOB PEIICHUS 3a/1a4, KAYeCTBO 0()OPMIICHHS
3aaHUI;

HaBBIKM 00OOCHOBAHMS BBINOJIHEHUS 3aHaHHﬁ, IIPUHATHA peHIeHHﬁ;

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

2 TunoBble KOHTPOJIbHBIE 32 JaHUS JIJIsl OLleHNBAHUS GOPMUPOBAHUSA KOMIIETEHIU
NPH NPOBeIeHUH MPOMeKYTOUHON aTTecTanuu

2.1 Ipomesicymounas ammecmayus no OUCYUnIuHe

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

[lepedenpb THIOBBIX BOIIPOCOB (3a/1aHuil) AJ1sl MpoBeaeHHs YK3aMeHa B 1 (2)* cemecTpax:

HanmenoBanue
Haumenosanue Kon
. PUMEHSIEMBIX
Ne paszznena TumoBsie BOPOCHI/3a1aHUS bopmupyemMoit
OILICHOYHBIX
JUCITUTLIAHBI KOMIIETCHIINH
CpEJICTB
DK3aMeHaI[MOHHBIE
1.0OcobeHHOCTH U TOPSAOK pacuera
. OWIICTHI
TYIHUKOBBIX CETEH MPU HATHIUU
BogompoBoanbie | (GpUKCUPOBAHHOTO MO HAIO Hloxraz,
1. p p py [TK-4 cooOmeHne
ceTu HCTOYHUKA MUTAHUS (PEKOHCTPYKIIHS).
. PasnoypoBHeBBIE
2.T'unpaBnuueckuil pacyeT TYIHUKOBBIX
o 3a/1auu U 3aJIaHus
ceTel P UX PEKOHCTPYKITUH. .
KypcoBoii nmpoekt
DK3aMeHaI[MOHHBIE
OWIICTHI
3.0co0eHHOCTH U TTOPSATOK pacuera Tloknan
BononpoBogHbIE | TYNUKOBBIX CETEM B OTCYTCTBHH ’
2. AOTIpOBOL yi Y [1K-4 CcOoO0IIIeHnE
CeTu (UKCUPOBAHHOTO IO HAMIOPY MCTOYHUKA
Pa3znoypoBHeBbIE
nuTaHus (HOBas CETh).
3a/1auM U 3aJaHus
KypcoBoii mpoekT
4.0OmnpeneneHue pacxoa0B BOJIBI B
BOI[O]I:OEG u3 HI/ITIZ)K a:):Horo II[[I/IaMeT au JK3AMEHALHOHHBIE
N P p OMIIeTHI
OJIMHAKOBOM JIJTUHBI. Jloknan
Bononposogueie | 5.0mnpeneneHue pacyeTHBIX pacxoJl0B ’
3. FOTpOBOA peA P P é [K-4 cooOmIeHne
ceTu BOJIBI B BOJIOBOIC M3 HUTOK OJIHOTO
. PasnoypoBHeBEIE
IaMeTpa, HO pa3HOU JUIMHBI.
. 3a/1auu U 3aJIaHus
6.Pacuer uncna nepexiitoueHuN B .
< KypcoBoii npoekt
BOJIOBOJIE C OalliHel B KOHIIE CETH.
7.0mnpeneneHue NoTepb Haropa B
peal p p DK3aMeHaIlMOHHbIE
BOJIOBOJIE U3 HECKOJIBKUX HHUTOK MpPHU ——
HOPMaJIbHOW paboTe W TIPH aBapHH. Toknaz
BononpoBogubsie | 8.Pacuer uncia nepexiaroyeHui B ’
4, | POROTPOBOA b TK-2, TIK-4 | coobmeHue
ceTn BOJIOBOJIE C OallTHEel B HavaJie CETH.
Pa3noypoBHeBbIE
9.0mnpenenenue nNoTepp Haopa B
3a/1a4 W 3aJIaHUsI
BOJIOBOJIC U3 HECKOJIBKUX HHUTOK MPHU .
KypcoBoii npoekt
PEKOHCTPYKIIUU CETH.
10.  OcHOBHBIE 3aKOHOMEPHOCTH DK3aMEeHAIMOHHBIE
5 BonootBosiue | BblageHUs JOXKIEH. OIIK-2 OUIIeTHI
" | ceTn 11.  O6pa3zoBaHue MOBEPXHOCTHOTO Hoxnan,
ctoka. O6mas popmyna pacxoga cooO1eHne




JIOKIEBBIX CTOYHEIX BOJI.

12.  Merton npenenbHbIX
MHTEHCUBHOCTEH.

13. Mereoposoruueckue OCHOBBI
pacuera 10k AeBOM BOJIOOTBOIAIECH
CCTH.

PaznoypoBHeBbIE
3a/1a4u U 3aJIaHus
KypcoBoii npoekT

14.  OcHOBHBIC HCTOYHUKHU
3arpsi3HEHUS] TOBEPXHOCTHBIX CTOYHBIX
BOJ.

15. Kparkas xapakrepucTuka
3arpsA3HEHHOCTH MOBEPXHOCTHOT'O CTOKA

o DK3aMeHalOHHbIE
C CeJIUTEOHBIX TEPPUTOPUH U C
HEKOTOPBIX IUIOMIAIOK Ouerel
BonoorBomsmue | mpomi pez[n USITUI Howa,
P peaTp ) [IK-4, OIIK-2 | coobieHnue
ceTn 16.  Pacder u mogbop oGopynoBaHus U
eryJINPYIOIIUX pPe3epByapoB PasroyposHessie
DErYIpYIO PE3CPBYApOB. 3a/1auM U 3aJaHus
17.  PerynupoBaHue pacxoJl0B N
N KypcoBoii mpoekt
CTOYHBIX BOJI B CETH JOKIEBOM
KaHaJU3alluu.
18.  IlpuHnMOHMAIbHBIE CXEMBI
PEryIUPOBaHUS pacXoa J10KIEBOTO
CTOKa B CETH JOXKJEBON KaHAIU3AIIH.
19.  Tunbsl OUUCTHBIX COOPYKEHUM.
20. (Cxema OYMCTKH ITOBEPXHOCTHOT'O
CTOKa C MPeIBAPUTEIbHBIM OCBETIICHUEM
CTOKa B aKKyMYJIMPYIOIIEM pe3epByape.
21. (Cxema OYMCTKH MOBEPXHOCTHOTO
CTOKa C OCAKJECHUEM TSKEITBIX
MEXaHHYECKUX MpuMeceil B
aKKyMYJIUPYIOILIEM pe3epByape.
22.  (Cxema OYUCTKH IMOBEPXHOCTHOI'O DK3aMeHaIMOHHbIE
CTOKa C OCAKJEHUEM TSDKEITBIX OMIIeTHI
MEXaHUYECKUX MTPUMECEN nepe OKJIa,
BonooTBogsamiue P pel A A
e pa3aeneHueM U aKKyMyJIHPOBAHUEM [1K-4, OIIK-2 | cooOmienue
CTOKa. PasnoypoBHEBbIE
23. (Cxema OYHCTKH IMOBEPXHOCTHOTO 3a7a4M U 3a1aHUs
CTOKa C OCAKJIECHUEM TSKEIIBIX KypcoBoii npoekt
MEXAHUYECKHUX MPUMECEN Mepe
pa3zieIeHueM U aKKyMYyJIUpPOBaHUEM
cToKa (0e3 ero OTcTauBaHUsl).
24. (Cxema OYMCTKH ITIOBEPXHOCTHOTO
CTOKa C OCKJEHUEM TSDKEITBIX
MEXaHUYECKHUX MTpUMeECel nepea
paszeneHueM U aKKyMyJTHPOBaHUEM
CTOKA U €r0 OTCTABAHUEM.
OK3aMeHaIMOHHbIE
25.  Pacuer u mogb6op t
. OWIIeTHI
MacI00€H300TIETUTENCH ¢ TyOUaThIM Jokna
BopootBozse | ¢GuIBTPOM U COPOLMOHHOTO (HUIBTpA. o
. I1K-4 cooOrieHne
ceTu 26. Iloabop TOHKOCIONHBIX
PaznoypoBHeBbIE

MacJI00EH300TACIUTENCH ¢ OOBIYHBIM U
KOQJIECIUPYIOIUM MOJTYJIEM.

3a/1a4M U 3aJaHus
KypcoBoii npoekr




27.  OuncTKa MOBEPXHOCTHOI'O CTOKA

OK3aMeHaIlMOHHEIE
ounersl

OT KPYIHBIX MEXaHUYECKUX MpUMeceil 1 OKJIa
Bonoorsomsmue pynt p A b
9. coTH Mycopa. [TK-4 cooOmeHne
28. Tloxbop obopynoBaHus u Pa3znoypoBHeBbIE
coopyxxkennit komnanuu FLOTENK. 3aa44 U 3a1aHUS
KypcoBoii mpoekT
[TepeueHsb THMOBBIX BOMPOCOB (3alaHUi) JUIsl MpOBeIeHUs dk3aMeHa B 2 (3)* cemecTpax:
Haunmenosanue
Haumenosanue Kon
. MPUMEHSEMbIX
Ne paszznena TumoBslie BONPOCHI/3a1aHUs bopmupyemoii
OIICHOYHBIX
JUCIUTIAHBI KOMIIETEHIINH
CPEICTB
1.006s13aTenbHBIE YCIOBHS IPOTEKAHUS
MPOLIECCOB HUTPUDUKALIUU U
JNCHUTPUDUKALINN.
2.buonoruyeckre MeTO bl yaaneHus
azoTa. MexaHu3M mporecca
HUTpUDUKAIUU. BUIbI 00IMTraTHBIX
MUKPOOPIaHNU3MOB, OCYIIECTBIISIOLINX
HUTPHUDUKAITHIO.
3.0c00eHHOCTH COBPEMEHHOM
TEXHOJIOTHH YAaJIEHUS a30Ta METOJIOM
HUTPpUPUKAUHU U TEHUTPUDUKALIUH.
4.Kpatkast xapaKTepuCTHKa METOJOB
yIaJCHUS U3 CTOYHOMN KHIKOCTH
dhocdopa.
5.MexaHu3M MPOLECCOB HUTPUPHUKAIINN
U AeHUTPpUPUKALIUU. Y CTIOBUS
MIPOTEKAHUS IPOLIECCOB.
DK3aMeHaI[MOHHBIE
6. TeXHOIOTHYECKHE CXEMBI
HUTPUDUKAIIUY U ACHUTPUPUKALINH OmteTs!
Ounctka P p CobecenoBanue
1. 7. Touku BBOJIa pEareHTOB B IpoLecce I1K-2, OIIK-6
CTOYHBIX BOJI Pa3HoypoBHEBBIE

ynanenust pocdopa u3 CTOUYHOM
KHUJIKOCTH.

8.buonornueckrue METOIbI yIaIeHHS
dhocdopa ¢ ykazaHueM TEXHOJIOTHUECKUX
CXEM.

9.KoMOMHMpPOBAaHHBIE METOIbI
ynanenus gpochopa ¢ ykazaHueM
TEXHOJOTHYCCKHX CXEM.

10.  OcHOBHBIE IPUHIIUIIBI
MOCTPOEHUSI 0aJTAHCOBBIX CXEM I10
ocdopy.

11.  KoucTtpykTuBHOE 0opMIIEHHE
COOPYKESHHU JIsl HUTPUPUKALIUN U
JNEHUTPUPUKALINN.

12. ODOU3HUKO-XUMHUYECKUE METOIBI
ynanenus ¢pocdopa, TEXHOIOTUIECKUE
napaMeTpsl U CXeMbI, TOCTOMHCTBA U
HEJIOCTaTKH.

13.  OcoGennoctu metona Jlron3axa-

3a/1a4u U 33JIaHUs
KypcoBoii mpoekT




Ortunrepa (I[Iporecc HUTpUbUKAIIN 1
JNEeHUTPUDUKALIAN).

14.  KoHCTpyKIIMU a3pOTEHKOB C
HUTpUUKAIMEH U TeHUTPHPHUKALIICH.
15. TlocneactBust cOpoca B BOJOEM
OMOTCHHBIX JIEMEHTOB (a30T1a, hocdopa
U CepBhl).

16.  Pacuér HuTpuduKatopoB u
neautpudukaropos. [Tpumensemoe
obopymoBaHue.

17.  Tlombop obopymoBaHuUs IS
COOpY>KEHHH HUTPUDUKATIH U
JTEeHUTPUPUKAITIH.

18.  Ompenenenue TpeOyeMoii CTeTIEHN
OYMCTKH IO yIAICHUIO a30Ta 1 pocdopa.
19.  Pacuér peareHTOB U XMMHUYECKOI'O
ocajika rnpu (pU3MKO-XUMUIECKOM
MeToJie yaanenus docdopa.

20. IIpumensemoe 00OpyI0OBaHUS B
COOpYXKEeHUsIX s yaajenus dpochopa
(COBpEMEHHOE U MEPCIEKTUBHOE).

21. TlocraHoBKa 11e/1, TIFITAHUPOBAHUE
WCCIIEIOBaHHUM U PacueToB 10
CPaBHCHHIO BapUAHTOB OYHCTHBIX
coopykeHHi 1 00paboTKe 0caIKOB
CTOYHBIX BOJI.

22.  BbiOop cpaBHHBaEMbIX BApUAHTOB
OYHCTKU CTOYHOU KHUJIKOCTH U
00pabOTKH 0CaJIKOB.

DK3aMEHAIIMOHHbIE
23.  ObocHOBaHME U 3alIUTa
OueTHI
MIPUHATOTO BapHAHTA MPOEKTa OUNCTHBIX
Ounctka . CobecenoBanue
2. COOPY>KECHHI. [TK-2, OIIK-6
CTOYHBIX BOJI PasnoypoBHeBbIE
24.  AHanu3 COBPEMEHHBIX METOJIOB
3a/1auu U 3aJIaHus
OUYUCTKHU CTOYHBIX BOJ M 00pabOTKH .
KypcoBoii npoekt
OCAaJIKOB.
25. Onmnpenenenue ce0€CTOMMOCTH
OYUCTKU CTOYHOU KHUJIKOCTH U
00paboTKH ocajka.
26. Omnpenenenre CTPOUTENbHBIX U
AKCIITyaTaI[MOHHBIX 3aTpaT JIs
COOPYXEHHUI OUYUCTKU CTOYHOMU
KHUJKOCTU U 00pabOTKHU OCaJKOB.
[lepeueHs THMOBBIX BOMPOCOB (3alaHUi) [Isl MpoBeIeHus dk3aMeHa B 2 (3)* cemecTpax:
HanmenoBanue
HaunmenoBanue Kon
. MPUMEHSEMBIX
No pasnena TunoBbsle BOMPOCHI/3aIaHuUs hopmupyemoit
OIICHOYHBIX
JACITUTUTAHBI KOMIICTCHITHH
CPEICTB
1. Ycpennurenu coctaBa CTOYHBIX BOJ C DK3aMeHaIMOHHBIE
1 Ounctka BBITECHEHHEM MOTOKa. [TpuHIMm nx K-2 OWJTIETHI
" | CTOYHBIX BOJ JEeUCTBUSI, TOCTOUHCTBA U HEIOCTATKH. CobecenoBanue
2.YCpenHUTEIN COCTaBa CTOYHBIX BOJ Pa3zHoypoBHEBBIE




O6apOoTaxkHoro tuma. OHO-,
JBYXCTYIIEHYAThIE U TPEXCTYIIEHYATHIE C
OaiimacupoBaHMEM YaCTH MOTOKA. X
OIICHKA U OCHOBBI MPOEKTUPOBAHUS U
pacuéra.

3.YcpeanuTenu pacxo/ia CTOUYHBIX BO/I.
KomOuHMpOBaHHBIN yCPETHUTEND
pacxojia ¥ cocTaBa CTOYHBIX BOJI
O6apOoTakHoro Tuma. OCHOBHI €r0
IIPOCKTUPOBAHUS U PacU€Ta.
4.CucteMbl ¥ CXEMEBI BOLOOTBEICHUS
IPOMIIPEITPUATHN.

3a7a4M U 3a/IaHHS
KypcoBoii npoekt

5.MemOpaHHBIE METOIbI OUUCTKH.

VYnbTpa-, HaHO- ¥ TUIEPPUIIBTPALHS. DK3aMeHalOHHbIE
Tunsl MemOpaHHBIX anmapaToB. Ux OuIIeTHI
Ouncrtka YCTPOMCTBO, IPUHLIMUI JACUCTBHS, OITK-6 CobecenoBanune
CTOYHBIX BOJI JIOCTOMHCTBA U HEJIOCTATKHU. PasnoypoBHeBbIE
6. MHoroctyneH4aTbie CXeMbl pabOThI 3a7a4M U 3a1aHUS
MeMOpaHHBIX anmnaparoB. Pexymneparus KypcoBoii npoekt
SHEPTUU OTBOAMMBIX 3JIHOATOB.
7.9Banapanus. CyTs mpolecca.
Y CTpOUCTBO U NIPUHIUIL JEHCTBUSA
IBanapalroHHOro cKkpyooepa ass DK3aMeHaIMOHHbIE
OUYUCTKU (EHOJBHBIX CTOYHBIX BOJ OuneTH
Ouuctka KOKCOXHMMYECKOTO MPOU3BOJICTBA. OITK-6 CobecenoBanue
CTOYHBIX BOJ{ 8.OCHOBHbBIE KOHCTPYKTHBHbBIE U PazHoypoBHEBBIE
TeXHOJOrHueckue napamerpsl. OOmas 3a/1a4u U 33JIaHus
CXE€Ma OYMCTKU HaJCMOJIbHBIX CTOYHBIX KypcoBoii npoext
BOJ OT ()€HOJIOB U MOHOB aMMOHUS
JBanapanuen.
9.T'anbBaHOKOAryIsiKs. MexaHU3Mbl
IIPOLIECCOB OYUCTKH.
I"anpBaHOKOArynATOPH OapabaHHOTrO
TUIA. Y CTPOUCTBO, IPUHIIUI IEUCTBUS, DK3aMeHaIOHHbIE
OCHOBHBIE KOHCTPYKTHUBHBIE U OuneTsb
Ouncrtka TE€XHOJOTMYECKHE MTapaMeTphl. OIK-6 CobecenoBanue
CTOYHBIX BOJ{ JloCTOMHCTBA U HEAOCTATKHU. Pa3HoypoBHEBBIE
10. TanpBaHOKOAryJIATOPHI 3a7a4M U 3aIaHUs
IIyJIbCALIMOHHOTO TUIIA. Y CTPOUCTBO, KypcoBoii npoekt
MIPUHLIMII JEHCTBHS, OCHOBHbIE
KOHCTPYKTUBHBIE U TEXHOJIOTMUECKUE
napameTpsl. JIOCTOMHCTBA M HEJJOCTATKHU.
DK3aMeHalOHHBIE
11. DOnexrpoamanus. Y CTpONCTBO, OMIIeTHI
Ouuctka NPUHIUN JEHCTBUS U CXEMBI PaOOTHI OIK-6 CobecenoBanue
CTOYHBIX BOJI ANEKTPOAMATN3HBIX ammapaToB. Mx PasnoypoBHEBBIE
OLIEHKa M 00J1aCTh IPUMEHEHHUS. 3a/1a4u U 3aJIaHus
KypcoBoii npoekr
12.  OcoOGeHHOCTH OMOJIOrHYECKOM DK3aMeHaIlMOHHbIE
Ouncrtka OUYHCTKU BBICOKOKOHIIEHTPUPOBAHHBIX OIIK-6 OueTsl
CTOYHBIX BOJ{ IIPOU3BOJICTBEHHBIX CTOYHBIX BOJ. CobecenoBanue
JIByX- 1 Tp€XCTyneH4aThle CXEMBI PasnoypoBHEBEIE




OYHCTKH B aDPOOHBIX, aHA3POOHBIX U
9HA’POOHO-aIPOOHBIX YCIOBHUSX.
OCOOCHHOCTH KOHCTPYKTHUBHBIX U
TEXHOJIOTUYECKUX MapaMeTpoB pabOThI
COOPYKEHHUSI IS OMOIOTUYECKOM
OYHMCTKH CTOYHBIX BOJI B a9pPOTEHKAX, Ha
OMoGUIbTpax U B METAHTEHKAX.

13.  VYcTpoilcTBO M NpUHIMUI AEHCTBUS
YCTAHOBKH C TICEBJIOOKIIKEHHBIM CJIOEM
IpaHyJIMPOBAHHOTO aHA3POOHOTO MIla
tumna «brnocop6». OCHOBHBIE
TEXHOJIOTUYECKHUE TTapaMeTphbl paboThI.
JIOCTOMHCTBA U HEJJOCTATKH.

3a7a4M U 3a/IaHHS
KypcoBoii npoekt

14.  Xunkodasznoe oxucienue. Cxemsl

DK3aMeHaI[MOHHbIE
0o4ucTKUA. OCHOBHBIE TEXHOJOTUYECKHE
OWIICTHI
napameTpsl paboTsl. OLIEHKA CXEM .
Ouncrtka CobecenoBanune
7. 15. Tlapada3Hoe OKUCICHHUE U €TO [1K-2
CTOYHBIX BOJI PasnoypoBHeBbIE
anmaparypHoe opopmieHue. OCHOBHBIC
3a/lauM U 3aJlaHusl
TEXHOJOTHYECKHUE apaMeTpbl padOoTHI. .
KypcoBoii mpoekT
CxeMbl OUYMCTKH M MX OIICHKA.
DK3aMeHaI[MOHHBIE
16.  OcobenHoctr 00€3BOKUBAHUS OWIICTHI
3 Ouncrtka 0CaJIKOB IIPOU3BOJICTBEHHBIX CTOYHBIX OIIK-6 CobecenoBanue
" | CTOYHBIX BOJ BOJI Ha JINCTOBBIX U TPaBUTAIMOHHBIX PasnoypoBHeBbIE
¢bunbTpax. 3a/auM U 3aaHus
KypcoBoii mpoekt
17.  Pacuer TpexcTyleHYaThIX
. DK3aMEHAIIMOHHbIE
ycpenHurene ¢ 6aimacupoBaHUEM YacTH
OWIIeTHI
Ouuctka HOTOKa. CobecenoBanue
0. 18.  Pacder sBamaanimioHHOTO OIIK-6
CTOYHBIX BOJI PasnoypoBHEBbIE
cKkpyOOepa.
3a/1auu U 3aJIaHus
19.  Pacuer ycTaHOBOK .
. KypcoBoii npoekt
MHOTOCTYIEHYATOH a’paluu.
20. XWMHYECKHE METOJbI OUYHUCTKH.
Cytb MeTo/a HelTpanu3anuu. B3anmuas
Y peareHTHas HeWTpaau3anus.
PearenTel. XuMun3sm mnpoueccos.
Ormpenenenue pacuETHBIX PacX0/I0B
peareHToB.
21.  Oxwucnenue. Cyth METO/A.
DK3aMeHaIMOHHbIE
OuncTka IUAaHCOIEePIKALTUX CTOUHBIX —
BOJI okucieHueM. Okucnutenn. XuMHU3M
Ouncrtka CobecenoBanue
10. IIPOLIECCOB U ONTUMAJILHBIE YCIIOBHUS. OIIK-6
CTOYHBIX BOJI PasnoypoBHeBbIE

Omnpenenenue pacxo/ia peareHToB.

22.  Boccranosnenue. CyTh MeTOAA.
[Ipumep peanuzaiuu JaHHOTO criocoba
Ha MPUMEPE OYUCTKHU XPOMCOIEPKALIUX
CTOYHBIX BOJI. Bupl peareHToB 1
peaKIi BOCCTAHOBJICHHUS.
OnruMaibHbIE YCJI0BUA pcain3aliun
JaHHOTO MeTona. Onpeenenye pacxoia
peareHToB.

3aJ1a4M U 3aJaHus
KypcoBoii npoekr




23.  Copb6musa. Cyts niporieccoB. Buapl
copOeHTOB. Y ienibHas afcopouusl.
Craruueckas copOrus. CxeMbl
MHOTOCTYIIEHYaTONU COPOLIUU U UX

11 OuucTka onieHka. OCHOBBI UX pacyéTa. OITK-6
" | CTOYHBIX BOJ 24.  Jlunamuueckasi copOoius u eé
anmnapartypHoe ohopMIIeHHE.
YCTpoicTBO U MPUHIIMIT PaOOTHI
COpOIMOHHBIX KOJIOHH. CTIOCOOBI
pereHepanuu COpOSHTOB.
25.  ®poramusa. MexaHu3M nporecca.
Bunst ¢pnotauuun. dnoranus. Mexanusm
npouecca. Buapl gpuotanuu. YcraHoBKu
HaIlOpHOM, O€3HaNOpHON U
uMmnesiepHoi goranuu. OCHOBHbBIE
DK3aMeHalOHHbIE
KOHCTPYKTHUBHBIC U TEXHOJIOTUYECKUE SULIETLL
napameTpsl padoThl. OLeHKa TaHHBIX
Ouncrtka CobecenoBanue
12. TUIOB ()JIOTATOPOB. OIIK-6
CTOYHBIX BOJI PaznoypoBHeBbIE
26. ®noranua. MexaHusMm mnpoliecca.
3a/1auy U 3aJIaHus
Bunel pnotauuu. @nortauus. Mexanusm o
KypcoBoii mpoekt
npouecca. Buasl guotaruu. @raotaTopsl
IMHEBMATUYECKOTO THUIIA,
ANEeKTPOGIOTATOPHI U
KOMOMHHPOBAHHBIC MIEKTPOQPIIOTATOPHI.
Hx onenka.
[TepeueHsb THIOBBIX BOITPOCOB/3aaHMIA TSI POBEICHUS 3a4€Ta B 4* cemecTpe:
HaunmenoBanue
HaumenoBanue Kon
. MPUMEHSIEMBIX
Ne paszznena TumoBsie BOPOCHI/3a1aHUs bopmupyemMoit
OIICHOYHBIX
JUCITUTIIAHBI KOMIIETEHIIMHT
CPEICTB
1. Ycpennurenu cocraBa CTOYHBIX BOJ C
BBITECHEHHEM NoToKa. [IpuHIum ux
JIEHCTBUS, IOCTOMHCTBA M HEJOCTATKH.
2.YcpenHuTenu cocTaBa CTOYHBIX BOJ
6apOoTaxkHoro tuna. OmHO-, DK3aMeHaI[MOHHEIE
JBYXCTYyTEHYAThIE U TPEXCTYMEHYAThIe C OuIeTHI
1 Ouncrka OaifmacupoBaHueM 4acTu MoToka. Mx OIK-6 CobecenoBanue
" | CTOYHBIX BOJI OIICHKA U OCHOBBI IPOEKTUPOBAHUSA U PasnoypoBHeBbIE
pacuéra. 3aJ1a40 U 3a1aHUS
3.YcpeaHuTenu pacxo/ia CTOUYHBIX BOJI. KypcoBoii npoekt
KomMOuHMpoBaHHBIN yCpeIHUTETD
pacxojia ¥ COCTaBa CTOYHBIX BOJ
6apOoTaxxHoro tumna. OCHOBBI €ro
MIPOCKTUPOBAHUS U pacuéra.
4. MemOpaHHbBIE METOJIBI OUYHUCTKH.
DK3aMeHaIlMOHHbIE
YabTpa-, HaHO- U THUIEPPUITBTPAITHUSL. ——
Tunsl MemMOpaHHBIX anmapaToB. Ux
Ouncrka . . CobecenoBanue
2. YCTPOMCTBO, IPUHIIUI IEHCTBUS, OIIK-6
CTOYHBIX BOJI PasnoypoBHeBbIE

JIOCTOMHCTBA U HEJOCTaTKH.
5.MHorocTyneHuyaTble CXeMbl paboThI
MeMOpaHHBIX annapaTtoB. Pexynepanus

3a/1a4M U 3aJlaHus
KypcoBoii npoekt




OHCPIru OTBOJUMBIX 3JIFOATOB.

DK3aMeHAaIlMOHHbIE
6.9Bamnaparus. CyTs mpoiecca. P
Y CTpOUCTBO U IPUHLIAIL JEHCTBUS
Ounctka CobecenoBanue
JBaINapaluoOHHOTO CKpyoOepa s OIIK-6
CTOYHBIX BOJI PaznoypoBHeBbIE
OYUCTKHA (DEHOJLHBIX CTOYHBIX BOJT
3a/1a4u U 3aJIaHUst
KOKCOXMMHYECKOTO MPOU3BOJICTBA. .
KypcoBoii npoekt
7.MexaHU3MBI OUUCTKHA CTOYHBIX BOJI
IIPU FaJIbBAHOKOATYJISLIUH.
8.l"anbBanoKoarymsus. MexaHu3mbl
IIPOLIECCOB OUYUCTKH.
["anpBaHOKOAryIATOPHI OapabaHHOTO DK3aMEHAIlMOHHbIE
TUNa. Y CTPOMCTBO, MPUHIIUIT IEUCTBUSI, OWIIeTHI
Ouncrka OCHOBHBIE KOHCTPYKTHUBHBIE U OITK-6 CobecenoBanue
CTOYHBIX BOJI TEXHOJIOTHYECKHE MapaMeTPhl. PaznoypoBHeBbIe
JlocTOoMHCTBA U HEJIOCTATKHU. 3a/1auu U 3aJlaHus
9.T anpBaHOKOATYISATOPHI KypcoBoii npoekt
IIyJIbCALIMOHHOIO TUIA. Y CTPOMCTBO,
MIPUHIINII JCHCTBUS, OCHOBHbBIE
KOHCTPYKTHUBHBIC U TEXHOJIOTHUECKHE
napameTpbl. JJOCTOMHCTBA M HETOCTATKH.
DK3aMeHaIOHHbIE
10.  Onexkrpoauanus. YcTpoucTBo, OWIIeTHI
Ouncrka IPUHLINI JEHCTBUSL U CXEMBI paOOTHI OIK-6 CobecenoBanue
CTOYHBIX BOJI JNEeKTPOANANU3HBIX amnmapaToB. Ux PasnoypoBHeBBIE
OIICHKA U 00JIaCTh MPUMEHEHHUSI. 3a/1auy U 3aJIaHus
KypcoBoii npoekt
11.  OcobenHoctu 6MOTOrHUECKON
OUYMCTKU BBICOKOKOHIIEHTPUPOBAHHBIX
MIPOU3BOJICTBEHHBIX CTOYHBIX BOA. JIBYyX-
POHSBOA A- AByx DK3aMeHaIOHHbIE
U TPEXCTYNEHYAThIe CXEMbI OUHCTKHU B
OuIeTHI
a’pOOHBIX, aHAIPOOHBIX U IHAIPOOHO-
Ouncrka CobecenoBanue
a’poOHBIX yca0BUAX. OCOOEHHOCTH OIIK-6
CTOYHBIX BOJI PasnoypoBHeBbIE
KOHCTPYKTUBHBIX U TEXHOJOTHYCCKUX
3a/1auu U 3aJIaHus
napaMeTpoB paboOThl COOPYKEHUS NS .
N KypcoBoii mpoekt
OMOJIOTMYECKON OYMCTKU CTOYHBIX BOJI B
a’poTeHKax, Ha OModuIbTpax u B
METaHTEHKaX.
12.  XKuakodaznoe okucienne. CxeMsl
DK3aMeHaI[MOHHBIE
0unCcTKU. OCHOBHBIE TEXHOJIOTHYECKHE
OMIIeTHI
napaMmeTpsl paboThl. OlIEHKa CXEM .
Ounctka CobecenoBanue
13. Tlapada3znoe okuciaeHUE U €ro OIIK-6
CTOYHBIX BOJI PasnoypoBHeBbIE
anmaparypHoe odpopmieHue. OCHOBHBIC
3a/lauM U 3aaHus
TEXHOJIOTHYECKHUE TTapaMeTPhl pabOTHI. .
KypcoBoii npoekr
CXeMBbI OYHUCTKH U UX OIICHKA.
OK3aMeHaIMOHHbIE
14.  OcoGenHoctu 00€3BOKUBAHUS OUIIeTHI
Ounctka OCaJIKOB TIPOU3BOICTBEHHBIX CTOYHBIX OIIK-6 CobecenoBanue
CTOYHBIX BOJI BOJI Ha JINCTOBBIX M TPABUTAILIMOHHBIX PasnoypoBHEBBIE
bunpTpax. 3a/1a4 ¥ 3aJIaHUsI
KypcoBoii npoekt
Ounctka 15.  Pacuer tpexcryrneHuaTbIx OIIK-2 DK3aMeHAI[MOHHBIC
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CTOYHBIX BOJ yCpEIHUTEIEH. OMJIETEI

16.  Pacuer 3BanapaliluOHHOIO CobecenoBanue
cKpyOOepa. Pa3noypoBHeBbIE
17. Pacuer ycTaHOBOK 3a7a4M U 3a1aHUS
MHOTOCTYIIEHYaTON AKCTPAKLINHI KypcoBoii mpoekt
18.  Okcrpakuusa. Cytb MeTos1a
paKl Yt A DK3aMeHaI[MOHHbIE

OUMCTKU. DKCTPAreHThl U TpeOOBaHUS K ——
HUM. AnimaparypHoe opopmIIeHHE.

Ounctka Co0OecenoBanue

8. Cxembl pabOThI SKCTPAKITMOHHBIX [1K-2
CTOYHBIX BOJI PasnoypoBHeBbIe

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

3aJjauu 1 3a/laHus
KypcoBoii npoexr

Ipumeyanue: * - ykazanvi cemecmpul 011 3a04HOL hOpMbL 00YYeHUs.

2.2 Ilpomedicymounas ammecmayusi 8 popme 3auumsol Kypcogoul pabomsl (Kypcoo2o npoekma)

TemaTHka KypcOBBIX paOOT W/ KYpCOBBIX TPOEKTOB:

B nepsom nepuode Kypcoeoii npoexm @xmouaem pasoei  PeKOHCMPYKYuu  MmynuKosou
8000NPOBOOHOU Ccemu U pacdem cemu 80000MEEOeHUsl NOBEPXHOCMHO20 CMOKA C NOocaedyruel ee
OYUCMKOU HA OYUCHIHBIX COOPYIHCEHUSIX.

B cneoyrowem nepuode 6 Kypcoeom npoekme paccuumvléaromcsi HeCKOIbKO 6APUAHMO8
KAHATU3AYUOHHBIX OUYUCIIHBIX COOPYICEHUU ObIMOB02O CMOKA U ONPeOeisitomcs OCHOBHbLE MEXHUKO-
9KOHOMUYECKUe NOKazamenu npoeKmd.

B nocneonem nepuode 6 Kypcogom npoekme GblNOIHACHC pACyem OHYUCHHBIX COOPYICEHULL
2aIbBAHUYECKO20 NPOUBOOCEA.

CocTaB THIIOBOTO 33JaHHS Ha BBHITIOJHEHNE KYPCOBBIX pa0dOT H/MITH KYPCOBBIX MPOEKTOB.
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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. BapuaHT 3a1aHHd- 9 BapHaHT reHIviaHa. KBapransl 23,24,27,28,29. . OTMeTKa MUHHMAIBHOH
CIUIONTHOH T'OpH30HTATH 156.0.

10. BapuaHT 3a1aHug — 10 BapuaHT rexmiana. Keapramer 16,17,18.19.20. . OTMeTKa MHHHMAIIbHOH
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. Ksaprainsl 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 ropH30HTaIH 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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HawmeHOBAHWE NPENIPASTUS 1
Pacxol IPOH3BOACTBEHHBIX CTOYHBIX BOA ( M /eyT.)

Konu4ecTBO CMEH H Ha4yaslo NEpBOH CMEHh!
T"eHIIIaH MECTa PACTIONIOKEHU S TUTOMIAKY OUHCTHRX COOPYXEBUHA
(npunaraeTcd K 3alaHHIO)

MecTo pacnionoxeHus u'pezmpmmﬂ
'pYHTEI H2 NPOMIUIOMAAKE
['pYETOBEIE BOMKI Ba TTyOHEe i

Pacxoa # COCTAB TPOR3BOACTBEHEERIX CTOYHEIX BOJX IPHBOAXTCA pn.l.11
3aaHns

MecTo BEITYCKA OIHINEHHbIX CTOYHAIX BOJY - TOPKAHATH3alAs

TpefoBaHusA K OYHTIERHALM CTOYHBIM BOJAM MO Pa3TAIHBIM HOKA3ATE/LIM:
oH = 6,5-8,5; Cr*® = 0; ON" =0,1 M/, Feosumua= 0,3 Mr/m; Cur” = 0,1 Mr/m;
Ni"=0,1 mr/x; Zn" = 0,2 Mr/n; HedTenpoayKTH - 1 MI/1 .

JlonOEATEMbHbIE AAHHBIE IO TPOMITPEANPHITHIO!

+ 1lHaHCOMepXANIHe CTOTHEIE BOIBI >

»  XpOMCOZIEpPalHe CTOIHBIE BOJLI

Ko ITENOUHRE CTOSHEE BOIR!
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B cootBercremy ¢ zxeﬁcrsyxonnmn TIpABIIAMH | ébpmawm pa3paborars

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 BOIPOCOB [UJIA 3allUThI I(prOBOﬁ pa6OTLI W/ VI KYypCOBOT'O

HPOEKTa:

[Tops 10K BBIMOIHEHUS PACUETOB NMPU PEKOHCTPYKIIUU CETH.
[IpoBepka 3KOHOMHUYHOCTH BBIOPAHHOTI'O BapHaHTa MpPU PEKOHCTPYKLIHUU BOJOIMPOBOJHOMN

Merton npeneabHbIX HHTEHCUBHOCTEH.

OCHOBHBIC HCTOYHUKHU 3arpA3HCHHUA ITOBEPXHOCTHBIX CTOYHBIX BOM.
Tunel OYMCTHBIX COOPY)KCHI/Iﬁ MMOBEPXHOCTHOI'O CTOKA.
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6. [IpencraBneHre BapWaHTOB IUIONMIAJIKKM IO OYHUCTKE CTOYHOM JKHUIKOCTH M 00paboTKe
ocanka. O00cHOBaHHE.

7. BbiOop METOAMKHM CpaBHEHHSI BapUAaHTOB OYMCTKM CTOYHOW MXHJIKOCTH U OOPabOTKH
0CaJIKOB.

8. OO06ocHOBaHME MPUHATOTO BAPHAHTA OYUCTKH CTOUYHOM KUIAKOCTA U 00PaOOTKHU OcajKa.

9. AHanu3 COBpEeMEHHBIX METOI0B OUMCTKU CTOYHBIX BOJ U OOPaOOTKH OCaJKOB.

10. Br160p cpaBHHBaeMbIX BapMAHTOB OUMCTKU CTOYHOM XKHUAKOCTU U 0OPaOOTKH OCATKOB.

11. Pacuer nByxcTyneH4aThIX yCPEIHUTEICH.

12. Pacuer sBanaparnmonnoro ckpyooepa.

13. Pacuer 1 monbGop coopykeHuii 1yist 00€3BOKUBAHUS OCAIKOB IMPOU3BOICTBEHHBIX CTOKOB.

3 Metoanyeckne MaTepHaJibl, ONpe/e/isiiolIue MPoueIypbl OlleHUBAHUSA

Hpouenypa IMIPOBCACHUS HpOMeXCYTOqHOﬁ aTTeCTalluin MW TCKYLICIO KOHTPOJIA YCIIEBACMOCTH
PEriIaMCHTUPYCTCA JIOKAJIbHBIM HOPMATHBHBIM AKTOM, OIPCACIAIONNM TOPAAOK OCYHICCTBICHUA

TEKYLICTO KOHTPOJISA YCIICBAEMOCTH U HpOMC)I(YTOqHOfl aTTeCTalnu o6yqafomnxc51.

3.1 Ilpoyedypa oyenusanusi npu nposeoeHuu NpoOMeNCYMOYHOL ammecmayuu o0yyarowuxcs no
oucyuniune 8 ghopme 3K3ameHa u/unu oughgepenyuposannoco 3auvema (3a4ema ¢ OYeHKo)
[IpomexxyTouHasi arrecTanus 1o AWCUMIUIMHE B (opme sk3ameHa mpoBoautes B 1, 2, 3 (2, 3)*

CEMECTPC.

HCHOJ’ILSYIOTCH KPpUTCpUHN M IIKaJla OLUCHUBAHUA, YKA3aHHBLIC B m.1.2. OI_ICHKa BBICTABJIAACTCSA

IperoaaBaTCJICM HHTCTPAJIbHO 110 BCEM IIOKA3aTCIIAAM U KPUTCPUAM OLICHUBAHUWA.

Huxe IMPUBCACHDLI

OLICHHUBAaHUA «3HaHUSY.

IIpaBujla OLCHHBAHHA (I)OpMI/IpOBaHI/IH KOMHGTGHHI/Iﬁ IO IIOKa3aTcCJIro

ypOBeHB OCBOCHU U OIICHKA

OI§§:;§EEEH W@2» «3» «4» «5»
(Hey/IOBJIETB.) (ymoBueTBop.) (xopor1o) (oTIMuHO)
3HAHUSA He 3naer 3HaeT TepMUHBI U | 3HAeT TePMUHBI U | 3HAET TEPMHUHBI U
TEPMHUHOB, TEPMHUHOB U onpeneaeHus, HO OnpeeNeHus, onpeeeHus,
oTpesieNieHu, onpezeneHni JIOTTyCKaeT JIOTTyCKaeT MOXXET KOPPEKTHO
MOHSATUH; HETOYHOCTH B psJie HeOOoIbIINe chopMyIHUpOBaTh
(hopmMyITUpPOBOK HETOYHOCTH TIPH ux
dbopMynupoBaHUU CaMOCTOSTEIILHO
00beM He 3naer 3HaeT TOJBKO 3unaer matepuan | Obmagaet TBEPABIM
OCBOEHHOT'O 3HAUYUTEJIbHON OCHOBHOM JUCUUILIIMHBI B Y TIOJIHBIM 3HAHUEM
Marepuana, 4acTH MaTepuasa MaTepuan MIOJIHOM 00BEME, MaTepuaia
YCBOEHHUE BCEX JUCLHUTIITUHBI JUCUUILIMHBI, HE JIOTITyCKaeT JUCIUTLTAHBL,
TEM, pa3/ieioB YCBOMJI €r0 HEKOTOpHbIE BJIa/ieeT
TV CHUTIITNHBI; JeTanei HETOYHOCTH IO JIOTIOJTHUTETbHBIMU
HEKOTOPBIM TEMaM 3HAHUSIMHU
[OJIHOTA, 3HaHus Jla€T HenoyiHbBIE Jla€T nocrtarouHo Jlaét monHkIe,
CHCTEMHOCTb, Martepuaia OTBETHI HA YETKHUE U TIOTHBIC pa3BEPHYTHIC
MIPOYHOCTh OeccrucTeMHBIC, | BOMPOCHI IO TEMaM OTBETHI HA OTBETHI HA
3HaAHW; HE OTBEYAET Ha JUCITUATITUHBI, BOITPOCHI, TTOCTaBJICHHBIC
OOJIBIIUHCTBO OTBEYAET JOTycKas BOIIPOCHI IO BCEM
BOIIPOCOB T10 HEYBEPEHHO HETOYHOCTH TeMaM
TeMaM JTVCIIUTLTUHBL,
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JUCLIUILIHHEI

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

BOIIPOCOB, YBEPEHHO, €CTh €CTh HETOYHOCTH
JIOTTyCKaeT OIIMOKHU B OTBETAX
rpyObIC OITMOKHU
YEeTKOCTh Wznaraer 35anusg | M3maraer 3HaHHA C Wznaraer Marepuan
H3JI0KCHHUS 0e3 JTIOru4ecKou HapyLICHUSIMH B Marepual M3JIaracT 4eTKO U
HU3Y4YEHHOTO MOCJIEIOBATEILHO JIOTHYECKOMU JIOCTATOYHO YETKO, | ITOCIIEA0BATEIILHO,
Marepuaa; CTH, HE mocJieIoBaTeIbHOC | 0e3 HapyIIeHHWH B MOXET I'PAMOTHO
COIPOBOXKIAET TH. Beimoaser JIOTHYECKOM AHAIM3UPOBATh.
OTBET MOSICHSIOIINE ITOCJICIOBATENLHOC Bremonuaser
PUCYHKaMHU, CXEMBI U PUCYHKHU TH. BEITIOJIHAET MOSICHSTIOIIINE
cxXeMaMu HEOPEXKHO U C MTOSICHSTFOIIIHE PUCYHKH U CXEMBbI
OIIMOKaMH PUCYHKHU U CXEMBI TOYHO U
KOPPEKTHO U aKKypaTHO,
MMOHSATHO packpbIBas
MIOJIHOTY

YCBOCHHBIX 3HAHHI

Huxe IMPUBCACHDLI

OLICHUBAHUS «Y MECHUS.

IIpaBujla OLCHHBAHHA (I)OpMI/IpOBaHI/IH KOMHGTGHHI/Iﬁ IO IIOKa3aTcCJIro

YpoBEHBb OCBOEHUSI M OLICHKA

Kpurepuit W@2» «3» «4» «5»
OLICHUBAHUS
(HEeyIOBJIETB.) (ynoBneTBop.) (xopor10) (0TIIMYHO)
CTETIEHD He moxer HcneiThiBacT Brimosnser Brinosasier
CaMOCTOATENIbHO | CAaMOCTOSITEIBHO | 3aTPYOHEHUs IIPU 3a/1aHKe 3a/1aHue
CTH BBITIOJIHUTD BBITIOJTHCHU T CaMOCTOSITEIJIBHO, CaMOCTOSATEIBHO,
BBITIOJIHEHUS 3a/1aHue 3a/1aHHH, rPaMOTHO MOXKET
JIEUCTBUSA TpedyeTcs MOMOIIIb BBIOMpAET WCIIOJIb30BaTh
(ymeHus); MpenoiaBaress B CTaHIapTHYIO HECTaHJapTHYIO
noadope METOTUKHI METOHKY, METO/INKY,
U JIUTEPATYPHI UCIIONIBb3YET UCIIONb3YET
HY)XHYIO HY)XHYIO
JUTEpaTypy npu JIUTEpaTypy npu
HEOOXOIUMOCTH HEOOXOIUMOCTH
OCO3HAaHHOCTb Bemmosnaser Brimosnnsier Breimonusier Breimonusier
BBITIOJTHCHHS 3a/1aHusl 10 3a/IaHust 3a/IaHust 3a/IaHus
JEHUCTBUS npumepy, He OCO3HaHHO, HO OCO3HAHHO, OCO3HaHHO, 0e3
(ymenus); OCO3HAHHO, HE JienaeT rpyobie JOTTyCKast OIUOOK U
MO>KET OTBETUTH OITMOKHU, MOXKET HEJIOUEThI, MOXKET | 3aMEUYaHUU, MOXKET
Ha BOIIPOCHI OTBETHUTH Ha YBEPEHHO OTBETUTH | YBEPEHHO OTBETHUTH
MpenoiaBaress BOIPOCHI Ha BOIIPOCHI Ha BOIIPOCHI
M0 AJITOPUTMY M | TIpENoAaBaTesi MO | TPEToJaBaTess o | MPernoiaBaTess Mo
METOAMKE AITOPUTMY U AITOPUTMY U AITOPUTMY U
penieHus METOJIMIKE PEIICHHS | METOJUKE PEIICHUSI | METOIUKE PEIICHUS
yMEHUue He nmeer UcnbiTeiBaeT Henaer CamocrosiTensHO
aQHAJIM3UPOBATh | HABBIKOB aHAJIHM3a 3aTPYIHEHHUS C KOPPEKTHBIE aHATN3UPYET
W3Yy4YEHHBIN W3y4YEHHOTO (dhopMynupoBaHuEM BBIBOJIBI 110 M3y4YEHHBIN
MaTrepua, Marepuasia, KOPPEKTHBIX M3y4EHHOMY MaTrepual, 1enaeT
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BBIBOJIOB 10 Marepuany, KOpPPEKTHBIE
HU3y4YEHHOMY BBIBO/IbI
Marepuany
yMEHUE He moxer HcnbiTeiBacT bes 3arpynHenuit [Ipumenser
BbIOMpATH BbIOpAThH 3aTpyIHEHUS 110 BbIOUpaeT TEOPETHYECKUE
METOAUKY METOAUKY BBIOOPY METOIUKHU CTaHIapTHYIO 3HAHUS JJIsL
BBIIIOJIHEHU S BBIIIOJIHEHUS BBITTOJIHEHUS METOJIUKY BbIOOPA METOJIUKH
3a/1aHus; 3aJaHU 3aaHui BBIIIOJTHEHUS BBITIOJIHEHUS
3aJaHUuN 3aJaHUuN
YMEHUE He numeer HNwmeer HaBbIKK HNmeer HaBbIKK HNmeet HaBbIKK
BBIIIOJIHSATh HAaBBIKOB BBIITOJIHEHUS BBIIIOJIHEHU S BBIITOJIHEHUS KaK
3a/1aHus BBIIIOJIHCHUS TOJIBKO MPOCTHIX TOJIBKO CTaHJIapTHBIX, TAK
pa3InyHON y4eOHBIX 3aJJaHUI | TUIOBBIX Y4€OHBIX CTaHIapTHBIX Y HECTaHJAPTHBIX
CJI0)KHOCTH; 3aJlaHuI y4eOHBIX 3a1aHUN | Y4eOHBIX 3a/laHHUH

Hwxe npuseneHst

onieHnBanusg «HaBBIKN).

npaBuWiIa OLEHUBAHHUS (OpPMUPOBAHHMS KOMIETEHIMH IO IMOKa3aTelto

YpoBEHBb OCBOEHUSI M OLICHKA

olig:;iggﬁg «2» «3» «4» «5»
(HEYTOBJIETB.) (ymoBneTBop.) (xopor110) (0TIIMYHO)
HaBBIKU HaBriku HNmeeT HaBBIKU HNmeeT HaBBIKU HNmeeT HaBBIKU
CaMOIIPOBEPKH, CaMOITPOBEPKHU CaMOIIPOBEPKH, HO CaMOIIPOBEPKH, CaMOIIPOBEPKH,
KayecTBO OTCYTCTBYIOT BBIITOJIHSAET XOPOIIIO HaBBIKU
chopMUPOBaHH 3aJIaHus chopmMupoBaHbI BBIIIOJTHCHHS
BIX HaBBIKOB; HEYBEPEHHO HaBBIKH 3aJlaHui
BBITIOJTHCHHS chopMUPOBAHEI
3aJaHuM, HO
JIOITYCKaeT
HETOYHOCTH TpHU
BBIIIOJTHEHUH
HaBBIKU aHAIM3a Hemaet HcneITEIBaeT Jlenaet CaMOCTOSTEIIFHO
pe3yJIbTaTOB HEKOPPEKTHBIE 3aTPYJHEHHUS C KOpPPEKTHBIE aHaJIM3UPYyET
BBIIIOJTHEHHS BBIBO/IbI (dhopMynupoBaHUEM BBIBOJBI 10 pe3ynbTaThl
3aJIaHuMH, KOPPEKTHBIX pe3yJbTaram BBITIOJTHECHHUS
peleHus 3a1ay; BBIBOJIOB penieHus 3aJauun 3aJaHui
HaBBIKHU He moxer Bremomaser Bremomaser Bremomaser
MPEACTABICHUS | MPOUJLIIOCTPUPOB MOSICHSIOIIHE MOSICHAIOIINE MOSICHSIOIINE
pe3yJIbTaTOB aTh pELICHHE CXEMBI U PUCYHKH | PHUCYHKHU U CXEMBI | PUCYHKH U CXEMBI
pelLIeHus 3a1ad, 3aJ1a49u HEOPEekKHO U C KOPPEKTHO U BEPHO U aKKYpPaTHO
KadyecTBO MOSICHSFO UMM omuoOKamMu ITOHSTHO
odopmieHus CXEeMaMH,
3a/IaHMNI; PUCYHKaMH
HaBBIKU Jomyckaer Homyckaer Jomyckaer He nomyckaer
000CHOBaHUS rpyOble OIMOKU OIIMOKY TIpH OIIMOKY TIpH OLMOOK MpHU
BBIIIOJTHECHHS pu 000CHOBAHUH BBIIOJIHCHUU BBIIOIHCHUU BBITNIOJTHEHHH
3aJIaHuH, METOJIUKH 3aJaHuN U 3aJlaHUM, aJTOPUTM 3aJaHIH
MPUHATUS BBIIOJITHCHUHT MPUHATUA BBIIIOTHCHUS
penieHui; 3a/IaHUM, HE aJrOpUTMOB 3a/1aHHs] BEPHBIN
MOXKET MPUHSTh BBIIIOJIHCHUS
BEPHOE PEIICHUE 3aJaHui
OBICTpOTa U 3amaHus Brimonnser Brimonnser Brimonnser
KadyecTBO BBITIOJTHSICT C 3aJIaHus C 3a7laHus YBEPEHHO, | 3aJaHUSI YBEPEHHO,
BBIIIOJTHECHHS HH3KHIM JIOCTaTOYHBIM C XOpOLIUM C BBICOKHUM
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3aJaHUM.

Ka4eCTBOM,
KpalHe MEJUICHHO

Kadue€CTBOM

Kady€CTBOM Ka4ye€CTBOM

3.2 Ilpoyedypa oyenusanus npu npoeedeHul NPOMe}CYMouHOU ammecmayuu 00y4aroumuxcs no

oucyuniune 8 popme 3auema
[TpomexyTodHasi arTectanus 1Mo TUCHUIUITMHE B (opMme 3auéra mpoBoautcs B 4* cemectpe. s

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

Hwxe npuseneHsl
OLICHUBAHUS «3HAHUSY.

npaBWiIa OLEHUBAaHHUS (HOPMUPOBAHHMS KOMIETEHIMA 10 IOKa3aTero

Kputepuii onennBanus

ypOBeHb OCBOCHHA U OLICHKA

He 3auteno

3auTeHo

3HaHUS TEPMUHOB,
OITpEJICIICHU, TOHSATHI;

He 3naeT TepMHHOB U onpeneneHui

3HaeT TCPMUHBI U OIIPCACIICHUA

00BEM OCBOEHHOTO
Marepuaa, yCBOCHHE
BCEX TEM, Pa3/eiioB
JTCLUTIINHEI;

He 3naer 3HaYnTENLHOM YacTH
MaTepuaa JUCIUTLTAHBI

3HaeT MaTepua TUCITUTUTMHEI B
[IOJIHOM O00BEME

OoJIHOTa, CHCTCMHOCTD,
IMPOYHOCTb 3HaHHI>i;

3HaHus MaTrepuana OECCUCTEMHBIE, HE
OTBEYaeT Ha OOJIBIIMHCTBO BONIPOCOB
110 TEMaM JUCLIUIIIINHBI

OTBCThI Ha BOITPOCHI

Ja€T 10CTaTOYHO YETKHUE U TIOJTHbIC

IMPaBHUJILHOCTb OTBCTOB
Ha BOIIPOCKI;

HenpasunbHO oTBE4aeT Ha
OOJIBILIMHCTBO BOIIPOCOB, JIOITYCKaeT
rpyOble OITMOKHU

OTBeuvaer Ha BONPOCHI MPABUIILHO

YETKOCThb U3JIOKCHUA
HU3YUYCHHOI'O MaTcpurajia,

W3naraet 3HaHus 0€3 JIOTHYCCKOM
nocCiaeaA0BaTCIbHOCTHU, HE
COIMPOBOKAACT OTBET PUCYHKAMU,
cXeMaMu

W3naraetr maTepuain 10CTaTOYHO
4YeTKo, 0e3 HapylIeHU! B
JIOTHYECKON MOCIIeI0BATEIbHOCTH.

1 CXEMbI KOPPCKTHO U IOHATHO

BrInonnseT nosicCHA0MUE pUCYHKH

Hixe IMPUBCACHLBI
OLICHUBAHUS «Y MEHUS.

paBujia OLCHUBAHHUA (l)OpMI/IpOBaHI/IH KOMIETCHIIMHA 10 MOKa3aTelo

Kpurepnii onienuBanus

ypOBeHB OCBOCHU U OLICHKA

MpenojaBaTesis Mo aJropuTMy
Y METOJUKE PELICHUS

He 3aureno 3auTeHo
CTETICHb He moxeT camocToATenbHO BeinosnHseT 3agaHue caMOCTOSTENBHO,
CaMOCTOSITENIbHOCTH BBITIOJIHUTD 33/1aHUE IpaMOTHO BbIOMpAeT CTaHAApPTHYIO
BBITIOJTHEHUS IEUCTBUS METOJIUKY, UCIIOJIb3YET HYKHYIO
(ymeHnus); JUTEpaTypy NpH HEOOXOAUMOCTH
OCO3HAHHOCTh BrimomnHseT 3aganus no BrInonHseT 3a1aHNUs OCO3HAHHO, JI0ITyCKas
BBITIOJTHEHUS 1eHCTBUS 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 Marepuala,

Jlenaet KOppeKTHbIE BHIBOBI 1O
N3Yy4eHHOMY Marepuainy,
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yMEHHUE BBIOUPATh
MCTOAHUKY BbIITOJTHCHUA
3aJJaHuS;

He MoxeT BIOpaTh METOUKY
BBIIIOJIHEHUS 3aJaHUN

be3 3arpynHeHnii BEIOUpaET CTaHAAPTHYIO
MCTOIUKY BBIITOJTHCHHUA Ba,Z[aHI/Iﬁ

YMEHUE BBITOJHATD
3aJIaHMsl PA3IMYHOMN
CJI0’KHOCTH;

He umeet HaBHIKOB
BBITIOJIHCHHS YICOHBIX
3aJaHuN

MMeeT HaBBIKH BBITIOJIHEHHUS CTAaHAAPTHBIX
y4eOHBIX 3aJaHuI

Huwxe npuseneHsl
onenuBanusa «HaBBIKI.

npaBuWiIa OLEHUBAHHUS (OPMUPOBAHMS KOMIETEHIMH IO IMOKAa3aTelto

Kputepuit onenuBanus

YpoBEHBb OCBOCHHUSI M OLIEHKA

He 3auteno 3adreHo
HaBBIKM CAMOIIPOBEPKH, HaBbiku camonpoBepku NmMeet HaBBIKM CaMOINIPOBEPKHU, XOPOIIO
KadecTBO OTCYTCTBYIOT c(hopMHUPOBAaHBI HABBIKH BBITOTHEHUS
c(hOpMHUPOBAHHBIX 3a1aHU I
HaBBIKOB;
HaBBIKY aHAJIN3a [enaet HEKOppPEKTHBIE Jlenaet KOppEKTHBIE BBIBOJIBI O
pe3yabTaTOB BBLIBO/JIBI pe3ynbTaTam peleHus 3a1auu
BBITIOJTHEHMS 3aJJaHAH,
penieHus 3aay;
HaBBIKH MPECTaBICHUS He moxer BrlmonHseT NOSICHAIONINE PUCYHKH U

pPE3yIbTAaTOB PEIICHUS
3a/1a4, Ka4eCTBO
odopMIIeHUS 3a/1aHU;

MPOUJLTIOCTPUPOBATH PEIICHHE
3a/1a4 MOSICHSIOIIUMHU
CXeMaMH, PUCYHKaMu

CXCMbI KOPPCKTHO W ITIOHATHO

HaBBLIKKM 000CHOBAHMUSA
BBITIOJTHEHMS 3aJJaHAH,
MIPUHATHUS PEUICHU;

JomnyckaeT rpy0bie omuoKu
pu 000CHOBAHUH METOJIUKH
BBITIOJIHEHUH 33J[aHUi, HE
MOXET MPUHATH BEPHOE
penieHne

ANTOpUTM BBIIIOJHEHUS 3a1aHUS
BEPHBI, IPUHUMAET BEPHBIE PEIICHUS

OBICTPOTA U KaUeCTBO
BBITIOJTHEHMS 3a/1aHUH.

33I[aHI/I$I BBITIOJIHACT C HU3KHUM
Ka4C€CTBOM, KpaﬁHe MCIJICHHO

BrinosiHsieT 3a1anust yBEpEHHO, €
XOPOIIUM KauyeCTBOM

3.3 Ipoyeodypa oyenusanust npu npoeedeHur NPOMENCYMoUHOU ammecmayuu 00y4arumuxcs no
oucyuniune 8 hopme 3auumaol Kypcosou pabomul (Kypcosoz2o npoexma)

[Ipouenypa

3alllUThI

KypcoBoil  paboTbI

(KypcoBOro TpOEKTa) OmpeieseHa JOKaJIbHBIM

HOPMATUBHBIM AKTOM, ONPCACTIAIOMUM IMOPAAOK OCYHICCTBICHUA TCKYHICIO KOHTPOJIA YCIIEBACMOCTU U
HpOMC)KyTO‘IHOfI aTTeCTaliluu 06yqa101u14xc;{.
HpOMC)KYTOLIHaH arrecranus 1o JUCHUIIIIMHE ITIPOBOJUTCS B (bopMe 3aIlIUTBHI KYPpCOBOI'O TPOCKTA B

1,2,3 (2, 3,4) cemecTpax.

Hcnonw3yercss mikajia M KpUTEpUU OLICHMBaHUS, yKa3aHHble B m.1.2. Ilpouenypa oueHuBaHuA
3HaHUH ¥ HaBBIKOB NpuBeAeHa B 11.3.1.

4 KoHTposbHbIe 32JaHus 1JIs1 OLleHUBAaHUs (POPMHUPOBAHUS KOMIIeTeH it
NpH NPOBeeHNHU TEKYIIero KOHTPOJIS M0 JUCIUIITIUHE

TunoBble KOHTPOJIBbHBIE 33JJaHUA JJIs1 OLIEHUBaHUS (POPMHUPOBAHUS KOMIIETEHIIMIA U MTPOLIEAYPHI
OLICHUBAHUS MIPH MPOBEIEHUH TEKYILEro KOHTPOJIS MIPEICTABICHBI B COOTBETCTBYIOIIUX MPUIIOKEHHUIX

@OC.
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MUWHHMCTEPCTBO HAYKH Y BBICLIEI'O OBPASOBAHM
POCCUNCKOM ®EJIEPALIUHA

(eaepanbHOE TOCYAaPCTBEHHOE OIO/KETHOS 00pa3oBaTeIbHOE YUPEKIeHHE
Bpicinero oGpasoanus «HoBOCHGHPCKHI TOCYAapCTBEHHBIH
APXHMTEKTYPHO-CTPOUTENIbHBIH YHUBEPCUTET (CubcTpun)»

Hanpasnerue 08.04.01 «CTpouTensCTBO»
(K00 U HAUMEHOBAHUE HANPABIeHUA N0020MOBKU/CReYUANbHOCMU)

Hammenosarue OITOIT BO «BomxocHa0xkeHHe H BOJOOTBEICHHE)
Npogue NOO20MOEKW NPOPaAMMA/ CREYUATUIAYUS,
Kadenpa BogocHa0xeHnsi H BOA0OTBEICHHUS
(HaumeHoBanue Kageopbl)

Nucnuuiiaa «IIpoeKkTHpoBaHHEe M MCC/IeI0BAHHS IO npodHII0 NOATOTOBKI)
HAUMEHOBAHUE OUCYUNTUHDL,

SK3AMEHALIMOHHBIN BUIET Nel

1. Dpamaparus. CyTs mponecca. ¥ CTpORCTBO M IPAHIIHIT JIEMCTBHS 3BariapaliiOHHOIO

c1<py66epa JJI1 OYUCTKH (bCHOJII:HLIX CTOYHBIX BOJ KOKCOXHMHYECKOTO IMPOU3BOACTBA.

2. XKunkxodassoe oxucaenre. CxeMpl OUUCTKH. OCHOBHBIE TEXHOTOTHYECKHE [1apaMETPhL
paboThl. OLEHKa CXEM.

W O.I". Tupuxos

CocTaBuTEID /
(noohucy)
3aBeayromuii Kadeapoi T.A. Kynaunxas
(noonucve)
« » 20 r.
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MUHMCTEPCTBO HAYKHM 1 BBICIIIETO OBPA3OBAHMA
POCCUNCKOU ®EJNEPALIMN

(eepanbHOE ToCy/IapCTBEHHOE 610/UKETHOE 00pa30BaTENbHOE YIPSKICHAC
BBICITEr0 00pa3zoBanus « HoBOCHOMPCKHH rOCY AapCTBEHHBIH
APXUTEKTYPHO-CTPOUTENIbHBI YHUBEPCATET (Cubcrpus)»

Kabenpa Bodocnaboicenus u 60000meedenus

L No
3a7aH
us

ConepxaHue 3a1aHUSL [IpaBwisHbli 0TBET | PopMHpyeMasd Bpems
KOMITETCHIUA BBIITOJTHEHYS
3a1aHusl, MHH

3agaHMs 3aKpBITOr0 THIA

[Ipn IPOEKTHPOBAHUH | B) a9POTEHK OIIK-2 2-3
KOMILIEKCOB 1o OUHMCTKE [1K-2
CTOYHBIX BOJI KaKO€ COOPYKEHHUE I1K-4
OTHOCUTCS K DJHEPreTHYECKU
3aTpaTHOMY?

a) 6uouIbTP;

0) GHOIIOTUYIECKHE TIPY/IBL;

B) a3POTEHK;

r) 0JIA OpOILIEHHUS u
GbuIbTpanuu

[Ipn 3aIrycKe yana | B) mo mose mma u | OITK-2 2-3
OHOJIOTMUECKOA OYHCTKHA KakK | HJIOBOMY UHACKCY [TK-2
noxbupaercs CTETICHb IK-4
IUPKY/ISIMA aKTHBHOTO MIIa?

a) mo 3naueHwsM BIIK o5

0) o KOHIICHTpaIux
B3BEIIICHHBIX BELIECTB;

B) IO J03¢ HIa U WIOBOMY
UHJIEKCY:

I) [0 J103€ WJIa B pereHeparope

N3menuTcs M OpUpocT | 0) yBETHYUTCS OIlK-2 2-3
OMOJIOTUYECKOM Macchl B [1K-2
ouopmistpe, ecmu  blIKpon [1K-4
ysemgutes co 150 wmr/n go 300
mr/n? B o6oux ciaydasx pacxon
MOCTYTAOLIER CTquoﬁ
xuaxoctu paseH 2000 m 3feyT.

a) He U3MEHUTCH,

0) yBEIIUYHTCH,

B) YMEHBIIIUTCS.

[lpn npoexTupoBaHuH Kakoe | 0) 15 MT/11; OIIK-2 2-3
sgauenne BIIK o, MpUHUMAETCS [1K-2
[I0CJIe BTOPHYHOTO OTCTOMHHKA I1K-4
Ipd  MOJNHOM OHONOTHYECKOH
OYUCTKE CTOYHOM JKUAKOCTH B
a’pOTEHKAX?

a) 5-10 mr/m;




6) 15 mr/m;
B) 25-30 Mr/i.

MHOroJIETHHE  HCCIEI0BaHUSA
1I0Ka3aly, 910 3aJIIOBBIE
Harpy3Kku 10 OpraHHYecKHUM
3arpsI3HEHUSM JIErde IePeHOCHT
AKTHUBHBIA HJI

a) Mostonoi (1-3 cyT;)

6) murpudunrpoanHe (10-14
CYTOK); ‘

B) C BO3pacToM 5-7 CyTOK;

r) cTapelii ¢ BospacToM Gosee 20
CYTOK.

CyT;)

a) wmomomoit (1-3

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

2. Kak U3MEHUTCS
TpeOyeMBblil yIENbHBIA PacXol
BO3JyXa B ad’pOTEHKe, €ClIH
nephopupOBaHHbIC TPyOBI
3aMEHHUTh HA MEJIKOITy3bIpUaThiil
asparop?

a) He U3MEHUTCH,

0) COKpaTUTCs BBOE;

B) COKpaTUTCs
HE3HAUUTEIIBHO;

r)  yYBEIMYMUTCS  TOYTH
BJIBOC.

©) COKpaTHTCs BIABOE

OIIK-2
[K-2
IK-4

2-3

W3MeHseTcss T4 BIIAXHOCTH
ocaika IIOCiIe  aHa’pOOHOro
cOpakMBaHMS MM  adpOOHOH
cTabuIH3aLHH?

a) HE U3MEHSETCS,

0) MMOBBIIIAETCS,

B) CHMJKAETCH.

0) MOBBILIAETCS

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

Ot uero 3aBHCHT KOI()HUIMEHT
CTOKA I0KIEBBIX CTOUHBIX BOI?
a) OT HHTEHCHBHOCTH JTOXKII;

6) ot Ko3ddurHenTa MOKpPoBa;
B) OT IPOJODKATEIBHOCTH
OIS,

I) OT BCEX ITUX I1apaMeTpoOB

') OT BCEX 3THX
[1apaMeTpoB.

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

2-3

3a cu&T uero JocTuraercs domee
BBICOKHHM JS(QQEKT OUYUCTKH B
TOHKOCJIOMHOM HEQTEIOBYIIKE
110 CPaBHEHHIO c
TOPHU3OHTAIBHON?

a) 3a Cu€T MEHBIICH CKOPOCTH
JIBUKEHHS CTOYHOM BOJIBI B HEH

;
6) 3a cuér Ooyee CIOKOHHOTO
JTBHKEHMS OUHUIAEMBIX CTOYHBIX
BOL;

B) 3a CUET MEHbIICH rJTyOHHBI

6) u B) 3a cuéT Oomee
CIIOKOMHOTO
JIBUKCHHS
OYHINAEMBIX
CTOYHBIX BOJ ¥
MEHbIIEH TTyOUHEI
OTCTauBAHUI.

OIIK-2
[1K-2
[1K-4
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10 |Kakast cxemMa OYMCTKH CTOYHBIX | 0) OIIK-2 3
BOJ copOuuei spisercs | MHoroctymnendaras ¢ | ITK-2
Haubosee 3QHEKTUBHON? MIPOTUBOTOYHBIM [1K-4
a) OHOCTyIIeHYaTasl, BBEJICHHEM
0) MHOTOCTYIIEHYaTast ¢ | copbeHra.
IIPOTUBOTOYHBIM BBEJICHUEM
copbeHnra;
B) MHOTOCTYIIEHUYaTas e
[I0CJIEI0BATEIbHBIM BBEJICHUEM
CBEXEro COpOeHTa.
11 |Kakume MeMOpaHHBIC ammaparsl | 0) MOJIOBOJOKOHHBIE. OIIK-2
SIBIISEFOTCS Hamboee [K-2
IPOM3BOAUTEILHBIMHE? IK-4
a) IUIOCKOKAMEPHEIE;
0) IOJIOBOJIOKOHHBIE;
B) PYJIOHHOI'O THIIA;
r) TpyOUaTsIe.
12 | Ilpn BBIOODE HACTOYHHKA | a) apTE3UaHCKIM OIIK-2 2-3
BOIOCHAOKEHUST KaKUM BOJaM [K-2
HAIO OTJIABATh IIPEANOYTeHUE? I1K-4
a) apTEe3UaHCKUM,
B) IIOBEPXHOCTHBIM IIPOTOYHBIM;
I') TPYHTOBBIM x
13 | IlpucyrcTBue B BOJIE | B) IOCTOSIHHOM OIlK-2 2-3 X
BOJOMCTOYHHKA Tpuajs! | 3arpssseHnd Bomel | ITK-2
COEIMHECHHH a30Ta | OpraHu4YeCKUMU [1K-4
CBHJICTEIILCTBYET 0: | BEIECTBAMH
a) HalMuMd Ha  JIAHHOM
TEPPUTOPHH 3aJexei
MMHEPATbHBIX yIOOpEeHHH.
6) 4epHO3EeMHOH, TIyMYCHOH
I0YBE
B) TIIOCTOSHHOM 3arps3HCHHMH
BOJIB! OpraHUYEeCKUMH
BEIIECTBAMH
14 | s Yero HeoOoxomum | 6) nus  rapantay | OINK-2 2-3
OCTATOYHBIM XJIOp B BOJE MOCJE | TIOIHOTO IK-2 !
e OOBIMHOTO XJIOPHUPOBaHHS: | 00e33apaXKUBAHUA [1K-4 '
a) HaJM4Ue OCTaTOYHOrO XJIopa
HE 00s13aTENIBHO
6) s TapaHTHW  IIOJHOTO
o0e33apaXuBaHug
B) i VITy4IIeHUS
OpPraHOJIENTHYECKHX  CBOHCTB
BOJIBI
3agaHus OTKPHITOrO THNA
1 Onucarp HUTPUPUKAIMIO | OIIK-2 2-3
JEHATPH(UKALHIO, yKa3as [1K-2
KUCJIOPOHEIE yCIIOBHS I1K-4
HOPMaJIbHOTO POTCKaHUs
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npolecca.

[Tepeuuncnuth BO3MOXKHBIE OIIK-2 2-3
CII0COOBI HUHTECHCUPHUKATUN [1K-2
paboThl MIEPBUYHBIX [1K-4
OTCTOMHUKOB.
[TpuumHs! 3BTpOdUpOBAHUSL OIIK-2 2-3
BOJIOEMOB U €TI0 HETaTUBHBIE OIIK-6
BO3JIEHCTBUS HA KAUECTBO I1IK-2
MIPAPOTHON BOJIBL [1K-4
[TepeunciuTh TPUUUHBI OIIK-2 2-3
«BCILyXaHHUS» aKTUBHOI'O MJIa U [1K-2
Mepbl O0pBOBI ¢ HUM. [1K-4
Ha3nauenue HocuTeneu OIIK-2 2-3
[IPUKPETICHHBIX [1K-2
MHKPOOPraHU3MOB, BU/IbI [1K-4
HOCHTeJIeH, HallpaBICHHS B
o0JacTy UCCIIEIOBAHUN JAHHOR
TEXHOJIOTHH.
[Touemy 3a pacu€THyIO [Ipu menbIIEH OIIK-2 3-4
IIPOJOKUTETBHOCTE JTOXK IS IIPOIOII- OIIK-6
IPUHUAMAETCS BpeMst foOeranus | xuTeabHocTH Aok | [TK-2
J0IEBOM BOIBI OT HanboIee OH 3aKOHYHUTCS [1IK-4
yIaIEHHON TOYKU CTOKA 10 paHBbIIIe, 9YeM BCSI
pPacyETHOTO CeueHUs? JIOX/IeBasi BoJa
OOEXHUT 110
pac4YETHOIO CEYEHMS
U ¢ Onm3IeKanmx
y4acTKOB OHA
IepecTaHeT
[IOCTYIIaTh, a A
OompImeit
IIPOIOJKUTETh-
HOCTH JOXS Y HETO
OyaeT MeHbIIe
WHTCHCHUBHOCTB.
3a4eM B pEreHEPALHOHHYIO JI1s cBsi3BbIBaHKSA OIIK-2 2-3
4acTh SBANapalliOHHOIO (beHonoB, [1K-2
ckpyObepa nogaércs HaXOJSIUXCS B [1IK-4
[UPKYJIHAPYIOIIAs  CBEXas 1apoBoii ¢ase B
ménoys NaOH? KHUJKYIO, T.C. B
(bEeHOIIATEL.
B uéMm cymHOCTS IIpoLIeccoB B obpazoBanun OIIK-2 5
OYMCTKHU CTOYHBIX BOJ MHOTOYHCIEHHBIX [TK-2
raJbBaHOKOAryJsnuei ? KOpoTKo3aMKHYThIX | [TK-4
rajlbBaHUYECKUX
ap,

00YyCJIOBJIEHHBIX pa3-
HOCTBHO
OKHUCJIATEIBHO-
BOCCTAHOBHUTEJIBHBIX
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MOTEHIIAAJIOB
Pa3IUYHBIX
MaTepHasioB 6e3
[I0JJBO/Ia BHEIITHETO

HCTOYHHKA
DJIEKTPOIHEPTUH.

9 B 4ém npenmymecTBo B BeICOKOH OIIK-2 3-4
YCTaHOBKH C TPaHyJIMPOBAaHHBIM | OKHCIMTEIb-HOM [1K-2
aHa’pPOOHBIM HIIOM THIIA CIocOOHOCTH [1K-4
«brocop6» 1Mo CpaBHEHHIO C aHa3pPOOHOTO HJIa U3-
OYUCTKOU 3a €ro BBICOKOU
BBLICOKOKOHI[CHTPUPOBAHHBIX KOHIICHTPa-I[HH
[IPOM3BOICTBEHHBIX CTOYHBIX BCJIEJICTBUE €TO
BOJl B METAHTECHKaX? rpaHyJSIAA B CIIOE

copbeHTa u cioe
TpaHyJISIHH.

10 | Ominune B OpUHIOUIE AeHCTBHS | B OIIK-2 3
KOMOMHUPOBAHHOI'O xomOuuupoBanHoMm | ITK-2
3JIeKTpodI0TaTOpa U €T0 snextpodaorarope | ITK-4
OLIEHKA. CTOYHasl BOJIA

TPOXOUT

; I10CJIeIOBATENBHO
30HY KOHTaKTHOM
KOaryJIsIuH,
ITHEBMaTHYECKOMH,
ITHEBMOMEXaHUYECK
ot ¢poTanuu u
3NEKTPOQIIOTAIINY U
TIO3TOMY
JIOCTUTAETCS
BBICOKUH 3 heKT
OYHUCTKH OT
He(TEIPOIYKTOB
99,5%.

11 | B uém npeuMyIecTBo B 6onee noxaOM OIIK-2 2-3
MHOTOSIPYCHOH COpOLIMOHHOMI HCTIOJIb30BAHUHT [K-2
KOJIOHHBI TI0 CPABHEHHUIO C COpOLMOHHOMI [1K-4

OJTHOSIPYCHOH?

&MKocTu copOeHTa,
T.K. Ha BBIXOJIE
KOJIOHHBI YaCTH4YHO
OYHINEHHAS CTOYHAs
BOJa KOHTaKTUPYET
CO CJIOEM CBEXET0
copOeHTa.

Kpurepuu oneHkH:

- OIICHKa «3a4TEHO» BBICTABJIAETCS CTYJACHTY, €CIIA IIPABUJIBHBIE OTBETBI COCTABILAOT bonee 65% ot
001IIIero KOJUYECTBA BOIIPOCOB, €CJIK OTBET ITOKA3BIBACT JIOCTAaTOYHbBIE 3HAHUSI OCHOBHBIX IIPOIIECCOB

U3y4aeMoi peIMeTHOH 001acTH.
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- OLICHKA «HE 3aYTEHO» BBICTABIIAETCS CTYIEHTY, €CIH PABUIBHBEIE OTBETHI COCTABILIOT MeHee 65% oT
00IIero KONUYECTBA BOIPOCOB, OOHAPYKHMBAIONIEr0 HE3HAHHE IIPOIECCOB HM3Yy4YaeMOW MPEeIMETHOH
00J1aCTH.

CocraBuTeiu:

-
O.I'. 'mpukoB / ‘ATM

['.T. AmbpocoBa ‘
Qb
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Odopmaenue 60npocos 01a KONI0KEUYMO8, C0Oece008anusn

MUHUCTEPCTBO HAYKH 1 BBICIIET O OBPA3OBAHUNA
POCCUNCKOU ®EJJEPALINN

denepanbHOe rocy1apcTBEHHOE OF0KETHOE 00pa3oBaTeIbHOE YUPEKICHHE
BBICIIEro 00pasoBanus « HOBOCHOMPCKHH roCyIapCTBEHHBIH
apXUTEKTYpHO-CTPOUTENbHBI yHUBepcHTET (CubCTpHH)»

Kadenpa BonocHabxennd ¥ BOIOOTBEICHHUS
(nauMeHoBaHHe Kadeapbl)

Bomnpoce! 115l KOLI0KBHYMOB, c00ece[I0BaHUS

10 JUCHUIIIMHEC «IIpOESKTUPOBAHKE U UCCIIEAOBAHHUS IO IPOMHIIO IOATOTOBKIY

(HaMMEHOBAHHE JUCLIUTUTHHBI)

Pa3znen BogonpoBoaHBIE CETH

1. OcoGeHHOCTH KOHCTPYMPOBAHHUSI TYIIHKOBBIX BOJIOIPOBOJHBIX CETEH.

2. OcOBEHHOCTH H TMOPSIOK pacyeTa TYIHKOBBIX CeTel B OTCYTCTBHH QUKCHPOBAHHOIO 110
Hanopy MCTOYHHKA NUTAHUS (HOBas CETh).

3. OcoBGEHHOCTH ¥ MOPAIOK PacdeTa TYIHUKOBBIX CeTell IIpH HATHYMHA GPUKCHPOBAHHOTO I10
HAmopy HMCTOYHUKA MUTAHAS (PEKOHCTPYKIIHSA).

Pasznea BomooTBoasiue CETU

1. OCHOBHBIE 3aKOHOMEPHOCTH BBINIAJECHHS JOXKIEH.

2. OOpa3oBaHuE NOBEPXHOCTHOTO CTOKA.

3. OCHOBHBIE UCTOYHHMKH 3arpsA3HEHUS IOBEPXHOCTHBIX CTOYHBIX BO.

4. Kparkas xapakTepUCTHKa 3arpsA3HEHHOCTH TOBEPXHOCTHOTO CTOKA € CEUTEOHBIX TEPPUTOPUIL
1 ¢ HEKOTOPBIX IUIOIAI0K IPOMIIPEAIPHATHH.

5. CxeMbl OYHCTHBIX COOPYXEHUN IIOBEPXHOCTHOr'O CTOKA.

Paszgea O4unCTKa CTOYHBIX BOJ

("

B

Sl BT e ot

BroJioridyecKie MeTO B! yaaleHus a3ota. MexaHusM Ipolecca RuTpudukanuy. Busl
OBJIHraTHBIX MEKPOOPTaHU3MOB, OCYLIECTBILIONMX HUTPHPUKALHIO.

OcoGEHHOCTH COBPEMEHHOM TEXHOJIOTHY yIaICHHS a30Ta METOAOM HUTPH(DHUKAIIUY U
JeHUTPU(UKALIVH.

MeTob! yaleHus U3 CTOYHOH XKHUIKOCTH pocdopa.

Pacder coopyKeHH OHOTIOTHYECKON OUUCTKH 10 TexHOmorud AA/O.

AHaJIi3 COBPEMEHHBIX METOIOB OUHUCTKU CTOYHBIX BOX M 06pabOTKH OCa/IKoB.
Omnpe/eneHre OCHOBHBIX TEXHUKO-IKOHOMMYECKUX IIOKa3aTeNell IPOeKTa.
MeMGOpaHHBIE METO/IBI OYMCTKH. Y IbTpa-, HaHO- U runepbumbTparys. ThIbl MeMOpaHHBIX
anmaparoB. VIX ycTpOHCTBO, IPUHIIAI JEHCTBHS, TOCTOMHCTBA M HEJIOCTATKH.
Spanapanus. CyTsb mporecca. Y CTpOHCTBO U NPUHIMIL ASHCTBHS SBalapalliOHHOTO
cKkpy66epa s O4UCTKHA (PEHOIBHBIX CTOYHBIX BOA KOKCOXMMHYECKOTO IPOU3BO/ICTBA.
[aTpBaHOKOAryJIAIKs. MeXaHU3MBI IIPOLECCOB OYUCTKH. ["albBaHOKOATyJIATOPBI
6apabaHHOro THIA. Y CTPOUCTBO, IPHHIKII IE€HCTBUS, OCHOBHBIC KOHCTPYKTHBHBIC 1
TEXHOJIOTHUECKHE TTapaMeTpsl. JIOCTOMHCTBA ¥ HETOCTATKH.
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10. Dnexrponuanus. Y CTpOHUCTBO, MPUHIIUN AEUCTBUS U CXEMBI pabOTHI 3IEKTPOAUATUIHBIX
ammaparoB. VX oueHka u 0071acTh IPUMEHEHHSI.

11. Xuaxodazsoe oxuciaenue. Cxemsl 04uCTKH. OCHOBHBIE TEXHOJIOTUYECKHE TapaMeTPhI
paboThl. OueHKa cXeM.

12. ITapadaznoe oxucieHne u ero anmnaparypaoe ohpopmieHne. OCHOBHBIE TEXHOJIOTHYECKUE
napameTpsl pa0oTel. CXeMbl OYUCTKU U UX OLEHKA.

13. Copb6umsi. CyTs npoueccoB. Buasl copOenToB. Y aensHas ancopbuus. Ctaruyeckas
copOrusi. CxeMbl MHOTOCTYIIEHYATON cOpOIMH U UX olleHKa. OCHOBBI UX pacyéra.

14. ®notanusa. Mexanusm nporecca. Bunbl hiaotanuu. @notanus. MexaHu3M mporiecca.
Buner ¢potanuu. YCcTaHOBKM HaNOpHOH, O€3HAOPHOW M MMIIEJUIEPHOH (ioTaIuH.
OcHOBHBIE KOHCTPYKTHUBHBIE H TEXHOJIOTHYIECKUE TapaMeTpbl paboThl. OlieHKa JaHHBIX
TUIOB (PJIOTATOPOB.

15. OcobenHoCTH OMOTOTHYECKOH OYMCTKH BBICOKOKOHIIEHTPUPOBAHHBIX IIPOM3BOICTBEHHBIX
CTOYHBIX BOJ. JIByX- ¥ TPEXCTyNEHYAThIE CXEMbI OYHCTKH B a3pOOHBIX, aHA’POOHBIX U
SHa3pPOOHO0-a3pOOHBIX YCIOBUIX. OCOOEHHOCTH KOHCTPYKTUBHBIX U TEXHOJOTHYECKUX
rapameTpoB paboThl COOPYKEHHUS 1S OHOJOTHYECKOH OYMCTKH CTOYHBIX BOJ B
a’pOTEeHKaxX, Ha OMOPUIBTPAX U B METAHTEHKAX.

Kpurepun oneHku:

- OIIEHKA «3aYTE€HO)» BBICTABIISIETCS CTYICHTY, €CII OTBET IIOKA3bIBAET JOCTATOYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB U3YYaeMOM MPEAMETHOM 00JIaCTH, BIAACHHE TEPMHUHOJIOTHISCKUM alllapaToM; YMEHUE
OOBSICHATH CYIIHOCTbD, SIBIEHUH, IPOLIECCOB, COOBITHI, CIIOCOOHOCTH AENIaTh BHIBOABI K 0000IIECHMS,
IPUBOISTCS TTOIXO/ISIINE TPUMEPHI;

- OCHKa «HE 3a4TCHO» BBICTABJIACTCA CTYACHTY, 06Hap}’)KI/IBa}OHICI‘O HE3HAHHUC IMPOLECCOB H3yqaeM0ﬁ
HpeﬂMeTHOﬁ O6H3CTI/I, HeI‘J'Iy60KO€ PaCKpPBITUEC TEMbI; HE3HAHUEC OCHOBHBIX BOIIPOCOB TCOPHH, HE
C(i)OpMI/IpOBaHLI HABBIKY aHaJIM3a SIBJICHUM, IIPOLECCOB; HET apTYMEHTHUPOBAHHBIX OTBETOB HUJIHA
JAOIIYCKAKOTCA CCPHE3HBIC OIINOKH B COACPIKaHUU OTBECTA, Ha6JIIOlIaCTCSI cnaboe BJIQJICHUC
MOHOJIOTHYECKOH PEYBIO, OTCYTCTBHUE JIOTUYHOCTH U ITOCJIICI0BATCIIBHOCTH.

CocraBurenu:

O.I'. 'upukos a/?/mxtéaf
I'.T. AM6pocosa Wa’w

H.A. Koconamnosa % |




MUHUCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHIIA
POCCUNCKOU OEJIEPAIINHA

denepanbpHOe TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YIPEKICHUE
BBICIIEro obpazoBanus «HoBocuOUpCKUil rocyJapCTBEHHBIH
ApXHUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT (CubcTpun)»

[y

10.

11.

12.

13.

14.

15.

Kadenpa Bodocnaboscenus u 6000omeeoenus
(HaumeHOBaHHE Kadeaphl)

Tembl 3cce
(pedepaToB, 10KJIAT0B, COOOMEHHUH)

1O JUCHHUIIJIHHC «IIpoexmuposarue u UCCIE008AHUSA NO NPODUNIO NOO20MOBKUY
(HaMMEHOBAHUE TUCLMIUTHHEI)

OcHOBHBIE 3aKOHOMEPHOCTH BBITAACHUS JOXKIeH. MeTo npeAeIbHbIX HHTEHCHBHOCTEM.
ITpoekTHpOBaHKE ¥ PaCcUeT COOPYKEHUU M0 OYUCTKE IOBEPXHOCTHBIX CTOYHBIX BOJ.
Hurtpudukanus u nerutpudukanus. Mexanusm npoueccoB. PakTopsl, BIUSIOLIHNE HaA
MIPOTEKaHUE MPOLECCOB.

OCHOBHEIE TEXHOJIOTHUYECKHE CXEMbI OYUCTKH CTOYHBIX BOJ C IPUMEHEHHEM HUTPHUPHUKALIHH-
JEHUTPUDUKAIIUH.

PearenTtHOe ynanenue gocdopa U3 cTOYHBIX BoJI. MexaHu3M npoueccoB. PaKkTopsl,
BJIMSIFOIIME Ha MPOTEKaHUe IIPOIECCOB.

buonoruueckoe ynanenue pochopa w3 cToUHBIX BoA. Mexanusm mporeccoB. DakTopsl,
BJIMSIFOIIME HA MIPOTEKaHUE IPOIECCOB.

MemOpaHHBIe METOIBI OYHCTKH. Y IIbTpa-, HAaHO- U runepuIbTpanusd. TUnsl MeMOpaHHBIX
anmnaparos.

Opanapanus. CyTs npouecca. Y CTpOHCTBO U IPUHIHMII ACHCTBHS 3BanapalliOHHOIO
CKpyOOepa 18 OYMCTKH (HEHOJIBHBIX CTOYHBIX BOJ KOKCOXHMHYECKOIO IIPOU3BOACTBA.
I"anpBaHOKOArY ALK, MEXaHU3MBI TPOIECCOB OUUCTKH. ["alTbBaHOKOAry IS TOPBI
GapabaHHOTO THITA. Y CTPOUCTBO, IPUHIIUIT IeHCTBHSL, OCHOBHBIE KOHCTPYKTUBHBIE H
TEXHOJIOTHYECKUE IapaMeTphl. JIOCTOMHCTBA U HETOCTATKH.

DexTpoauanu3. Y CTPOUCTBO, MPHHIIMIT NEHCTBHS U CXEMBI pabOTBI 3IEKTPOIAATH3HBIX
anmaparoB. VX omneHka 1 061acTh IPUMEHEHHUS.

Xunxodasuoe okuciaenue. Cxembl 0UHCTKH. OCHOBHBIE TEXHOJIOTHYECKHE ITapaMETPhI
pabotsl. OLeHKa CXEM.

[MapadaszHoe OKUCIICHHE U ero anmnaparypHoe odpopmieHre. OCHOBHBIE TEXHOJIOTHYECKHUE
napameTpsl paboTsl. CXeMBbl OYMCTKY U HX OLIEHKA.

Cop6uus. CyTs nporeccoB. Buner copbenrtos. VY nensHas agcopouus. Cratudeckas copOLus.
CxeMBI MHOTOCTYIIEHYaTON copOnuu ¥ ux orneHka. OCHOBBI HX pacuéra.

®noranus. Mexanusm mporecca. Bunsl ¢oranuu. @noramus. Mexanusm npouecca. Buas
¢urotanuu. YCTaHOBKYM HAIOPHOM, Oe3HANOpHOM H MMIeUIepHO# Quoranuu. OCHOBHEIE
KOHCTPYKTHBHBIC ¥ TEXHOJIOTHYECKHE TapaMeTpsl paboThl. OLeHKa JaHHBIX TUIIOB
¢oTaTopos.

OcoGeHHOCTH OHOIOTHYECKOM OYHUCTKY BHICOKOKOHIIEHTPHPOBAaHHBIX IPOX3BOICTBEHHBIX
CTOYHKIX BOJ. JIByX- ¥ TPEXCTYIIEHYATHIE CXEMBI OYUCTKH B a83pOOHBIX, aHA3POOHBIX U
9HA3POOHO0-a9POOHBIX yCI0BUAX. OCOOEHHOCTH KOHCTPYKTHBHEIX H TEXHOJIOTHYECKUX

ks & |



IapameTpoB pabOThI COOPYKEHUS Il OHOIOrHIECKOH OYMCTKH CTOYHBIX BOJ B a3POTEHKAX,
Ha OMOQUIFTPaxX ¥ B METAHTEHKAX.

Kpurepun onesku:

- OLIEHKA «3a4TE€HO» BBICTABIAETCS CTYAEHTY, €CJIM OTBET OKA3HIBAET JOCTATOYHBIE 3HAHHMS OCHOBHBIX
TIPOLIECCOB M3yYAEMOM IIPEIMETHON 00IaCTH, BIaJeHHE TEPMUHONIOTAYECKAM allapaToM; yMEHHE
OOBSICHSITE CYIIHOCT, ABJIEHHH, IPOLIECCOB, COOBITHH, CIIOCOOHOCTH AeJaTh BBIBOBI K 0000IIEHH S,
IIPUBOIATCS TTOIXOASIINE IPAMEDPBL;

- OLICHKA «HE 3a4TCHO» BBICTABJICTCA CTYACHTY, 06Hapy7KHBaIOH.ICI‘O HE3HAHHUC IIPOLIECCOB H3yqaeM0171
HpeI[MeTHOﬁ o6nacm, HCFJI}’6OKOG PacCKphITHE TEMBbI; HE3HAHUE OCHOBHBIX BOIIPOCOB TCOPHH] HC
C(bOpMI/IpOBaHBI HAaBBIKM aHaJli3a SIBJICHUM, IpOLECCOB; HET apryMEHTUPOBAHHBIX OTBCTOB HJIH
JOITYCKArOTCA CEPHE3HBIC OIIKOKY B COoACpXaHruU OTBETA, HaOJro1aeTcs cinaboe BiIaneHue
MOHOJIOTUYECKOU PEYbI0, OTCYTCTBUE JIOTUYHOCTH U IIOCJICIOBATCIIBPHOCTH.

CocraBurenu:

O.I". TupukoB /7%‘»/\1/47/
I'.'T. AMbpocosa Oﬁ[ /

H.A. Koconanosa




Ipunosxcenue B

IlepeyeHb OLEHOYHBIX CPEACTB (BbIOHPAaETCs COCTABUTENSAMH /ISl KOHKPETHBIX JUCIHIINH)

Ne
/1

HaumenoBanue
OLIEHOYHOTO
CpeacTBa

Kparkas xapakTepucTHKa OLEHOYHOT'O
cpeacTBa

IIpencrasnenue
OLICHOYHOTI'O CPECTBA B
bonze

1

2

3

4

1

Pa3HOypoBHEBBIE
33[1a4¥ U 3aJaHus

PasnuuaroT 3a1aun u 3a1aHus:

a) 0a30BBIi YPOBEHb, MO3BOJISIONIUH
OLICHMBATh W [JUArHOCTHPOBATh  3HAHUE
(hakTHIECKOTO Marepuaia (6a3zoBsIe
MOHATHUS, AITOPUTMBI, (aKTbl) U yMEHHUE
NpPaBUIBHO HCIOIB30BATH  CIICI[HAIBHBIE
TEPMHUHBI U TIOHATHUS, Y3HaBaHUE OOBEKTOB
H3y4YEeHUs B paMKaxX OIpeJIeIEHHOr0 paserna
JUCIUILTUHBL;

0) IIPOJIBUHYTHIHN YPOBEHb,
TIO3BOJISIOIIU I OLIEHUBATh U
JMarHOCTHPOBATh YMEHUS CHUHTE3UpOBATh,
aHAM3HPOBaTh, 0000IaTh (HaKTUYECKUH |
TEOPETUUECKUN MaTepHan G
(GbopMyITHpPOBaHUEM KOHKPETHBIX BBIBOJOB,
YCTQHOBJICHHEM IIPHYMHHO-CIIEACTBEHHBIX
CBS3CH;

B) yTIyOIeHHBIN YPOBEHb,
MIO3BOJISIOIIU T OIICHUBATH %}
JUArHOCTHPOBATh yMEHUs, WHTETPHPOBATh
3HAHUSA pa3IMUHBIX obOyactedl, yMeTh
CTaBUTh U apryMEHTHPOBATH COOCTBEHHYIO
TOUYKY 3PEHHUS U PELICHUS BO3HUKAIOMUX
3aJa4 IO ONpeNesIEHHOMY HAallpaBICHHIO
JIeSITEIbHOCTH.

Kommnekr
pPa3sHOYPOBHEBBIX 3a7a4 U
3a7laHui

Jloxnan, coolrenne

[TpomyxT CaMOCTOSITEIIbHOM paboTsI
CTYLEHTA, IIPEACTaBIISIOMM A co0oii
yOJIMYHOE BBICTYIUIEHHE I10 NIPEICTABICHUIO
IIOJIy4YE€HHBIX pE3yJIbTaTOB peleHus
OIpeeIEHHOH y4e0HO-IIPaKTHYECKOH,
y4e0HO-HCCIIEJOBATEIbCKON WM HaydHOH
TEMBI

Temer
COO0IIeHnH

JIOKJIAJIOB,

CoOecemoBanue

CpencTtBo KOHTpOJI, OpPraHKW30BaHHOE Kak
cuenuanbHas Oecega  mpemojaBarenss C
Oo0y4JaromuMcsT Ha TEeMBl, CBS3aHHBIE C
U3yyaeMoll AWCIUIUIMHON, M pacCYUTaHHOE
Ha BBISICHEHUE o0nvema 3HAHUU
oOyJarolerocsi Mo OMPEEIEHHOMY pa3Jeiy,
TeMe, TpobIeMe U T.I.

Bormpocer
TeMaM/pazenam
JACTIATUTHHEI

110

Tect

CucreMa cTraHZapTU3UPOBAHHBIX 3aJaHUM,
MO3BOJIAIOIAs aBTOMATU3UPOBATh IIPOLEAYPY
U3MEPEHMS YPOBHS 3HAHWM U yMEHUH
00y4Jaronerocs.

DoHI TECTOBBIX 3aJaHUHN
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