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AHHOTAIUs padoyeil MPorpaMMsbl AN CHUIIJIHHBI
JuctumimHa «OCHOBBI BOI0OCHAGKEHUS H BOA0OTBEIEHHU I
MECTO TUCITUIUIMHBI —00s3aTeNIbHAS YacTh
bnoka 1. ucuuruiunsl (Mo1yn)
TpynoeMkocts - 3 3E / 108 uac.
(hopMa MPOMEKYTOYHOM aTTECTAIIUK — 3a4ET

Lenv oceoenus - (hopMHUpOBaHHE Y CTYJICHTOB KOMIICTCHIUI B OONIACTH TEOPETHYECKHX 3HAHUN O
oucyunuHbl IPOCKTHPOBAHUsI, CTPOUTENbCTBE M  OKCIUTyaTalldd CHCTEM U COOPYXEHHI
BOJOCHAOXKEHUS u BOJIOOTBEJICHU S 3JaHH u HacCeJICHHBIX MMYHKTOB,
(YHKIMOHUPYIOIIMX Ha IPUHIMIAX M 3aKOHAX THAPABINKH

Komnemenyuu, IIK-1 CrocobeH ucroap30BaTh 3aKOHBI 1 METOIBI MaTEMAaTUKHU, €CTECTBEHHBIX
popmupyemvie 6 Y TYMaHUTAPHBIX HAYK MPU PEIICHUH MPO(HeCCHOHATBHBIX 3a/1a4

pesynivmame

oceoeHus

OUCYUNTUHDBL

Snanus, ymenus u 3Harh:

HABbLIKU, - HOpPMAaTUBHYIO 0a3y B MPOGECCHOHAIBHON JEATCILHOCTH MPU MPOCKTUPOBAHUU
nonyuaemvie 8 CHCTEM BOJOCHAOKEHNS W BOIOOTBEIEHNS,

npoyecce 0c60€HUs |- O HOBBIX TCHIICHITUAX PA3BUTHUS BHYTPEHHUX CHCTEM BOJOCHAOXKEHUS U
OUCYUNTUHDBL BOJIOOTBECHUS;

- HOpMaTHBHbIC TPEOOBAaHMUS II0 COCTABICHHIO W O(POPMIICHHIO OTYETOB 1o
BBITIOJTHEHHBIM paboTaM.

YMmerh:

- CHCTEMAaTH3UPOBATh MCXOMHBIC JAHHBIC TIPH MPOCKTUPOBAHUH CHCTEM
BOJOCHA0KEHUS M BOJOOTBEICHMS,

- TIOJTb30BAThCS HAYTHO-TEXHUUECKON HH(pOpManHeld OTEIeCTBEHHOTO U 3apyOeKHOT O
ONbITa B 00JIACTH BOJOCHA0KEHUS 1 BOJIOOTBEICHUS;

- COCTaBJISATh U OPOPMIISITH OTUETHI 110 BBITOJHEHHBIM paboTaM.

Baanerb:

- METOAaMH TIPOCKTHUPOBAHHS M pacuyeTa BHYTPEHHUX CHCTEM BOIOCHAOXKCHUSA U
BOJOOTBEACHHUS;

- MeToJaM{ aHajdh3a HaydYHO-TeXHH4YecKod uWH(OpManueld OTedecTBEHHOro U
3apy0eKHOTO OIBITa B 00JIACTH BOJOCHAOKEHHS M BOJOOTBEICHUS;

- TpaBWJIaMH COCTaBJICHUS W OQOPMIICHHS TOSCHUTEIHHOM 3alMCKA pPacueTHO-
rpadudecKoil pabOTHI.

Kpamxkas Paznen 1 I'mapasnuka

Xapaxmepucmuxa Paznen 2 BHyTpeHHUI BOZONPOBO KUJIBIX 31aHUM.

OUCYUNTUHDBL Paznen 3 BHyTpeHHsSl KaHaIu3alUsl KUJIbIX 30aHUI.

(ocrnogubie 6noku u | Paznen 4 HapyxHbIe CETH U COOPY>KEHUS CHCTEM BOJOCHA0XKEHUSI.
membi) Paznen 5 HapyxHble C€TH U COOPY>KEHHUSI CHCTEM BOJOOTBEACHHSI.

HEJX OCBOEHUS JUCIHHUIIJIUHBI
Llenpro OCBOGHMS AMCHUILIUHBI «OCHO8bL 8000CHAOMNCEHUS U B80000MBEOCHUS»  SBISCTCS
(dbopMHUpOBaHHE Y CTYJEHTOB KOMIETEHIIMH B OONACTH TEOPETHUECKUX 3HAHUN O MPOEKTUPOBAHUS,
CTPOUTENBCTBE M AKCIUTYaTallul CUCTEM U COOPY>KEHUH BOJIOCHAOKEHHS U BOJOOTBEACHUS 3MaHUN U
HACEJICHHBIX MTYHKTOB, (QYHKIIMOHUPYIOIIUX HA MPUHIIUIIAX U 3aKOHAX THIPABIUKU.

1.IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 110 IMCHUIIJIMHE
B pe3ynbraTe OCBOEHMS OCHOBHOH MpodeccHOHaTbHONH 00pa3oBaTeNbHON MpPOrpaMMel
Bobiciiero oopasosanus (manee — OIIOII BO) 6akanaBpuarta nmo HampasieHuto noarotosku 20.03.01
Texnoctepnass 0e30macHOCTb HANpPaBICHHOCTh (Mpoduib) NOAroToBKU «MHXKeHepHas 3ammra
OKpYKarOLIEH Cpesib»
Tabmuua 1.1. Kapra ¢popmupoBaHus KOMIETSHIMHN 10 AUCIUILIIMHE
Kox | PesynbraThl OCBOEHHS | [lepeueHp mIaHUPYEMBIX pe3yabTaToB 00yUEHHUS IO




KOMIICTCH OIIOIT JNUCLUILIMHE
1805051
IIK-1 CnocobeH uCMonb30BaTh 3aKOHBI U METOJBI MAaTEMAaTHKH, €CTCCTBCHHBIX M T'YMaHUTAPHBIX
HayK MMPHU PEIIeHUU MPOoPECCHOHATBHBIX 3a/1a4

[IK- IIpumenser 3HaTh: HOPMATUBHYIO 0a3y, MPAaBOBLIE HOPMBI, HMEIOIIMECS YCIOBUS U
p

1.1 (dbyHIaMeHTaIbHBIE OrpaHUYECHUS B podeCCHOHAIBHOM JIeSITEIbHOCTH npu
3aKOHBI K METOIbI IPOEKTUPOBAHNY CUCTEM BOAOCHAOKEHHsI M BOJOOTBE/ICHUSI.
MaTeMaTHUKU TIPH YMeTh: CHCTEMaTU3UPOBATHL MCXOAHLIE JAHHBIE IPU MPOEKTUPOBAHUH
peleH CHUCTEM BOJIOCHAOXKEHUS M BOJOOTBENEHUS.
npodeccnoHATBHBIX
3amau O6eCHe“IeHI/I$I BHa}IeTB: METOAAMU HpOCKTI/IpOBaHI/IH n pacqua BHyTpeHHI/IX CUCTEM

BOJIOCHAOKEHUS U BOTOOTBEACHNS.

0e30IacHOCTH

yenoBeka (Ha
IMPpOU3BOJCTBC, B
OKpYXarolen cpesie)

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII
Jucnumnmaa «OcHosbl 6000CHADIICEHUs U 80000MBeOeH s OTHOCUTCI K 00sM3aTeIbHOM YacTH
broka 1 «/lucummauasr (Mo1ysH)» pabodero y4eOHOTO IIaHa.

JIJ1ss OCBOCHHMS TAHHOU JTUCIUTIIMHBI HEOOXO0 UMbl YMEHHUS, 3HAHHSI M HABBIKH, (POPMHpyEeMbIe
MPEAIISCTBYIOMUMH  TUCHUIUTMHAME  «H)KeHepHass W KOMIIBIOTEpHas rpaduka», «XuMUsI»,
«Duzuka», «MaTeMmatnka», «HKEHEpHAs Te0Ie3UsI»

JluctunnuHa SBJSETCS MPEIIISCTBYIOMIEH W HeoOXoauma Ui YCIEIIHOTO JladbHEHIIero
OCBOEHHUS TTPOrpamMMBbl OakajiaBpuara.
JluctunnuHa u3ydaercsi B 4 cemecTpe Ha 2 Kypce npu o9HOU hopme oOydeHus.

3. OB BEM JJUCHUIIJINHBI
OO6m1ast TpyI0€MKOCTh JUCIMIUIMHBI cocTaBseT 3 3.€.,108 akamemuueckoro vaca.
Pacrnipenenenne GoHaa BpeMeHHU 1O CEMECTPaM M BHJIaM 3aHSATHH, a TAK)KE YacOB, BBIJCICHHBIX
Ha KOHTaKTHYI pa0oTy oOydJaromuxcs ¢ TIpernojaBaTejieM W Ha CaMOCTOSTEIbHYIO paboTy
00yJaroNuXxcs B COOTBETCTBHH € pabOYMM y4EOHBIM IJIAHOM MPEACTABICHO B TaduIie 3.

Tabmuma 3.1. O0beM TUCIUIUTMHBI IO BUJAM y4eOHOM paboThl (B akajaeM.qacax)

TpynoeMKOCTb, akal. 4achl
Ounas Gopma
Bun yuebHoit paboThl Cemectp O6beM
Pacnpenenenue o
KOHTAKTHOM
4acoB 4
paboThI
AyAUTOPHBIE 3aHATHS (BCEro) B TOM YUCIIE 54 54 54
- ekt (J1) 18 18 18
- nabopatopuble 3austus ( JI3) 18 18 18
- mpaktuyeckue 3ausatus (113 ) 18 18 18
CamocTosiTe/ibHAsi padoTa (BCEro), B TOM YHUCIIE: 45 45
- pacuétHo-rpaduueckas padora (PI'P) 20 1/20 -
- pedepat (Pd.) 10 1/10 -




- CAaMOCTOSITENILHOE U3y4YEHHE Pa3/IelioB,
- TpopabOTKa U TMOBTOPEHHE JICKIIMOHHOTO

Marepuaa, YTEHHE y4eOHHKOB,

JOTIONHUTENBHON  JIUTEpaTyphl, pabora co

CIIPaBOYHUKAMH, O3HAKOMJIEHHE C

HOPMaTHBHBIMU u METOIMYECKUMU 5 5
JOKYMEHTaMH,

- IOAI'OTOBKA K IMPAKTUYCCKUM 3aHATUAM

- TOATOTOBKAa OTYETOB MO JIa0OPAaTOPHBIM
pabotam;

- IPYTYe BUJIbI CAMOCTOSITEIIHON pabOTHI.

- IOJITOTOBKA K DK3aMEHY 10 10

KonTpons 9 9
Bux npome:kyTouHOii aTTecTanum (9K3aMeH) 3a4er 3ayer 1
Oo6masn aKaJIeMUYECKHE Yachl 108 108 55

TPYAOEMKOCTH . 3 3
3a4€THBIC €IUHUIIbI
MTUCHUIIJIMHBI

4. COAEP KAHUE JUCHUIIJINHBI

CopepxaHue AUCUUIUIMHBI CTPYKTYPUPYETCS IO TemaM (pasfieiaM) ¢ yKa3aHHeM OTBEIACHHOTO
Ha HUX KOJIMYECTBA aKaJIEMUYECKHX YaCOB U BUAOB YU€OHBIX 3aHATUN JJIi OYHOM M 3a04HOU (POpPMBI

0o0y4eHwHsI.

Tabmuma 4.1 ConepxaHue 3aHATUN JIEKITMOHHOTO TUTIA (JICKITUHN) 11 OYHOK (OPMBI OOYICHHS

HaumenoBanue TeMm, JIEKIIUKA U POrPaMMHBIE BOITPOCHI

Komn-Bo wacos, mis
(hopMbI 00yUeHUS

Ounoi

Paznen 1 I'mapaBauka.

Tema 1: O0mme cBeneHUs 0 PU3HMIECKUX CBOMCTBAX BOJBI, CTOYHOM KHMIKOCTEH W BOIHBIX
pactBopoB. CocTaB BOJIBI U CTOYHBIX JKHJIKOCTEH M UX OCHOBHBIC (DU3MUECKUE CBOMCTBA —
TUTOTHOCTb, BSI3KOCTh, TOBEPXHOCTHOE HATSDKEHHUE.

Tema 2: OcCHOBHBIC TOHSATHS  THAPOAWHAMUKH. BHIBI IBWKEHUS KUIKOCTEH.
Kaputanus. Pexxumpl IBUKEHUSA KUIAKOCTH. BUIBI THApABIMUYECKUX COMPOTUBIICHHUIA.
XapakTepucTuka JIAMHHAPHOTO ®  TypOyJIEeHTHOTO IBIDKEHUS  JKAIKOCTH.
luppaBnuuecknii ymap B TpyOOmpoBomax, MPHYMHA BO3SHHUKHOBEHHS, ITOCIEACTBUAA M
METOMBI 3aIUTHI.

Paznen 2 BHyTpeHHUi BOAONPOBO/ AKUJIbIX 31AHUIA.

Tema 3: HasnaueHne W KiaccH(UKAIMs CHUCTEM BOJOCHAOXKeHHS 3maHuWil. CXembl
BOJIOTIPOBOIHBIX CETEH B 3JaHUSAX Pa3NWYHOTO Ha3HAUYEHHs. ODJIEMEHTHl BHYTPEHHETO
BoonpoBoaa. Matepuan TpyO Ansi BHYTpPEHHEH BOJOIMPOBOIHOW CETH M KOHCTPYKIIUU
coequaeHnit TpyO0. TpyOompoBomHas apmaTypa (3amopHasi, TpeNOXpaHUTEbHAS,
perynupytomias, Bogopa3oopHas). KoHcTpynpoBaHue BHYTpPEHHEH BOJOIMPOBOIAHON CETH.
YcTpoiicTBO BBOIOB B 3/IaHUsI, MaTepHall TPyO, CIIoco0 COeqMHEHMsI, TITyOnHA 3aJI0KESHHUS.
[Tpubops! yuera pacxozna BoAbl. Y CTpOKWCTBA BOIOMEPHBIX Y3JIOB.

Tema 4: BHyrpeHHHEe MONMBOYHBIE BOAONPOBOJIBI. Pacder BHYTPEHHEro BOAONPOBOXA
(ompeneneHne pacxoJOB BOABI, THAPABIMYECKHH pacyer, TpeOyeMblid Hamop).
[IporrBonOXKapHbIe BHYTPEHHHE BOAONPOBOABI (Kiaccupukaiys, 000py10BaHuE).

Pa3nen 3 BHyTpeHHsisi KaHAJIM3aUMs dKUIbIX 31aHUH




Tema 5: Hasnauenune um kiaccuukanus CHCTEM BOJOOTBeAeHHUS 3MaHWUH. CHCTEMBI
BHYTpEeHHEH KaHanu3auuu 37aHuil. OCHOBHBIE JJIEMEHTHl YCTPONCTBA CHCTEMBI
BHYTpEeHHEH KaHanmu3auuu. TpyObl, BUIBI UX COSOUHEHUN U CPENCTBA KPEIUICHHs CHCTEM
BHyTpeHHel kaHanuzanuu. CaHUTapHO-TEXHUYECKHUE MPUOOPHl W MPHEMHHKH CTOYHBIX
BoA. KoHcTpyupoBanue BHYTpeHHEW KaHAJIM3AMOHHOM ceTH 3AaHuil. BeHTumsuus
KaHAIM3AUUOHHOM CeTU. YCTpoMCTBAa Uil JIMKBUJALMUU 3aCOPOB BO BHYTPEHHEH
kaHamu3anuu. OCHOBBI pacyeTa BHYTpEHHeW KaHailu3almoHHOU cetu. KoHcTpynpoBaHue
W pacyeT JABOPOBOM BOJOOTBOJAIIEH CETH.

Paznen 4. Hapy:kHble ceTH M COOPY’KEHHMS CHCTeM BOJAOCHAOKEHHUS

Tema 6: Kiaccudukanus cucteM BOJOCHAOKEHHS HACEIEHHBIX ITYHKTOB. CXeMBI
BOJIOCHAOXKEHUSI HACENIEHHBIX MECT M MPOMBIIUICHHBIX Tpeanpusatuii. OCHOBHEIC
BonororpebuTenn. HopMbl, pexuM BOIOMOTPEOJICHHUSI W ONpEe/eHHE PAcXO/I0B BOJIBI.
Cxema TpacCHUPOBKH BOJOMPOBOJHBIX CETe. MaTepuan BOJONPOBOJHBIX CETEH M THUIIBI
WX cCoeMHEHN. ApMaTypa Ha HapYKHBIX BOJOMPOBOJHBIX CETHAX.

Tema 7: XapakTepucTUKa TTOBEPXHOCTHBIX M MOA3eMHBIX Boa. CoopykeHus yist 3a6opa
MOBEPXHOCTHBIX BOA. CoopyxkeHust Juisi 3a00pa TOA3EMHBIX BOJ. 30HBI CAaHUTAPHOM
OXpaHbl MCTOYHUKOB BOmOCHaOkeHus. [lokasaTenu kadecTBa BOJBI M TPEOOBAHMS,
MPEIbSIBISIEMbIE K KA4eCTBY BOIbL. MeToabsl 0OpaOOTKH BOABI M COCTAB OYHMCTHOW
CTaHIIMM BOJONPOBOJIa. BogOHATIOpHBIE U PETYIUPYIOLINE COOPYKEHUS. BOogonpoBo/iHbIE
HACOCHBIE CTaHIIMU, UX KIaccu(ukaius, 000py10BaHue.

Paznen 5. HapyxHble ceTH H COOPY’KEHUS CHCTEM BOJAOOTBEICHUS

Tema 8: Buppl 3arpsi3HEeHHI CTOUHBIX BoA. CxeMa KaHaJW3aIllii HACEJIEHHOTO ITyHKTa, €€
aneMmeHnThl. CUCTEMBI BOAOOTBEACHMS, UX Kiaccudukaiusa. CxemMa BOJOOTBOSIINX CETCH
(mepeceueHHas, MepreHIUKYISIpHAs, TIapajulelibHas, 30HHAs, pajauaibHas). TpaccupoBKa
YIMYHBIX ceTel (00BeMITIoNIas, 1o MOHMKEHHONW CTOpOHE KBapTaja, Yepe3KBapTaibHas).
CoopyxeHHs Ha KaHAJTM3AI[MOHHBIX CeTAX. Marepuas KaHaIH3alMOHHBIX TpYyO. JlfoKepsl,
JCTaKaJbl M MEPEXObI.

Tema 9: CoctaB W CBOWCTBAa CTOYHBIX BOA. METOABI OYUCTKH CTOYHBIX BOJI.
CoopyxeHnst MexaHwdeckoid  O4UCTKH. CoOpyXeHus OWONOTMYECKOW  OYHCTKH.
OcCHOBHBIE TEXHOJOTHYECKHE CXeMbl OunCTKU. O0e33apakMBaHNE OYUIIEHHBIX CTOYHBIX
Boz. CoopyxeHus it 00paboTku ocankoB. [ToHATHE O caMOOYHUIAIONIEH CITOCOOHOCTH
BOJIOEMOB, CTETIEHN OYMCTKH M YCIIOBHS CITYCKa CTOYHBIX BOJI B BOJIOEM.

Hmozo

18

Tab6muma 4.2. JJabopaTopHbIe 3aHITHS 11 O4YHOU (HOPMBI 00yUEHUS

Komn-Bo wacos, mis

Howme
P HawnmenoBanme 1abopaTOpHBIX padboT (hopmBI 00yUIEHHS
paszzmena "
Ounon
Paznen | JI3 1. N3yyeHue KOHCTPYKUMH M ONPEHCICHUE OCHOBHBIX MapaMeTPOB 2
1 MTOPITHEBBIX HACOCOB
JI3 2. TpyObl, BHIBI WX COCOUHEHWH W CpPEACTBA KpPEIUIGHUS CHCTEM 2
BHYTPEHHEr0 BOJIONIPOBOJA
Pasznen =
5 JI3 3. Apmatypa AJis CUCTEM BHYTPEHHEr 0 BOJONPOBOJA 30aHUI 2
JI3 4. [Ipubops! yuera pacxoma BOIbI 2
JI3 5. IIpocTele crucTeMbl IPOTUBOMOKAPHOIO BOAONPOBOA 3AaHH 2
Pasnen JI3 6. CanntapHO — TeXHHUYECKHE IPUOOPHI U NIPUEMHUKH CTOYHBIX BOJ
3 JI3 7. TpyObl, Buapl HX COEAWHEHHUH W CPEACTBAa KpEMJICHUS CHUCTEM 2
BHYTpEHHEH KaHAJIM3ALIH
Pasten JI3 8. TpyOonpoBomnHas apmaTypa M 00OpyJOBaHHE HAPYXKHBIX CHCTEM 2
2 BOJIOCHAOKEHUSA
4
JI3 9. Coepunenre TpyOOIpOBOAOB M apMaTyphl 2
Hroro 18
Tabnuua 4.3. Ilpaktuyeckue 3aHATHA U1 OUHOH (POpMBI
Homep Kon-Bo vacoB, mis
Tema u copepkaHHe NPAKTUYECKOTO 3aHATHS
pazzena (b opmbl 0OyueHHs




OuHoit
Pasgen 1 131 ®wusuyeckue cBoiictBa Bojbl. [Iprmepsl perienns 3anad. 2
I3 2 IlpoexkTupoBaHME W KOHCTPYHMPOBAaHWE BHYTPEHHETO BOAOMNPOBOJA
XOJIOQHOM BOJBI.
1. BeiOop 1 000CHOBaHME CHCTEMBI BHYTPEHHETO BOJONPOBOA XOIOAHON BOBI.
D.BeiOop 1 000CHOBaHME CXEMBI BHYTPEHHEr0 BOJOIPOBO/IA XOJIOJHOH BOJIBI. 5
. PacnionoxeHus: CTOSKOB Ha IJIaHaX THUIIOBOTO 3TaXa.
3. BeiOop MecTa pacronoKeHus: BBOJa U BOJOMEPHOTO y3Ia.
4. CorylacoBaHue ¢ KaX/JIbIM CTYJEHTOM MECTa PacHOIOKEHHs CTOSKOB, BBOAA,
p , [BOJIOMEPHOrO ysna C HperofaBaTenem.
asaet I3 3. IlpoektupoBaHMEe U KOHCTPYHpPOBaHHE BHYTPEHHErO BOJIOMPOBOJIA
XOJIOZHON BOJBI.
1. [TocTpoeHne akCOHOMETPUIECKOU CXEMBI. 2
D. IlpoekTnpoBaHHe BHYTPHUKBApPTAJBHBIX CETEH BOJONPOBONA, B YBA3KE C
MPYTMMH MHXXCHEPHBIMU KOMMYHHUKAIUSIMHU.,
I13 4. Pacuer BoOIIPOBO/AA XOIOJHOM BOJBI: 5
1.Onpenenenre pacueTHBIX PacX0JI0B BOJIBI.
I3 5. Pacder BomOmpoBOa XOIOIHON BOIBL: 5
1. 'mapaBIdecKuii pacuer BHYTPEHHETO BOIOIPOBO/A.
I3 6. Pacuer BomompoBOIa XOIOMHON BOJBL:
Paznen 3 [I. Ilongbop BomocueTHHKA. 2
2. Ompenenenne TpedyeMoro Harmopa.
I3 7 [IpoekTupoBaHue M KOHCTPYHPOBAHNE BHYTPEHHEH KaHAIN3AINA 3TaHII
1. [IpoexTHpoBaHUE 3JIEMEHTOB KaHATM3AIMOHHBIX CETEl Ha MJIaHax 3TaXa u
rmozBaa 5
D. [IpuHATHE penieHns 0 KOJTUIECTBE BHIITYCKOB BHYTPEHHEH KaHATN3alluU U3
YCIIOBHUS HAWITYUIIIel SKCIUTyaTaluy
Pasnen 3 B. IloctpoeHne akCOHOMETPHUIECKOW CXEMbI BHYTPEHHEH KaHATH3AIHH
I3 8 Pacuer BHyTpeHHEH KaHAIM3AITUY 3aHHN: 5
1.Onpenenenre pacueTHBIX PaCcX0J0B CTOKOB.
M3 9 Pacuer BHyTpeHHEH KaHATM3AIIAN 3TAHUH:
1. I'mppaBnuueckwii pacdyeT BHYTPEHHHH KaHATW3AIMH (TOPH3OHTAIBHBIX 2
TpyOOmpOBOAOB).
HTroro 18

Tab6muia 4.4 CamocTosTenpHas paboTa CTyICHTA ISl OYHOM W 3a04HOM (hOpMBI OOyUCHUS

Homep . Komnuu. yacos, A
Bunx camocTosTeIsHOM pabOTHI Hazpanue
pasjena CTyZIeHTa (comeprxanme pabOTHI) (bopme1 00yueHus
(Tembl) b p p Owtoi
Pazmen 1-5 Pedepar CornacHo MHANBHTyaTbHOMY 3aJIAHUIO 10
Pasnen 2-3 |PacuerHo-Tpadudeckas paboTa CornacHo MHANBHyaTbHOMY 3aJIAHUIO 20
Pazmen 1-5 OcMbIciieHue u 3aKpeIieHud
[ToaroroBka K JIEKIHSIM TEOPETUIECKOr0 MaTepralia B COOTBETCTBHH
C colep’KaHUEeM JISKITMOHHBIX 3aHATHI
Pazmenr 1-5 CaMocToATENbHOE H3YyYEHHE OCHOBHOU U
TOTIOJTHUTENBHON JUTEepaTyphl, IOUCK W
CamocToSITENbLHOE M3y4eHue
coop wHPOpPMAIMK 1O JUCHUIUIMHE B
TEOPETHYECKOT0 MaTepraia 5
MEPUOJIUIECKAX TIeYaTHBIX W HHTEPHETA
M3JaHHSIX, Ha OQUIIHATIHHBIX CAHTOB;
Paznen 1-3 [logrotoBka k  mpaktudeckumlzydeHue JIEKIITHOHHOTI'O MaTepuana/
BAHATHIM BBITMOJHEHUE JOMAIIIHETO 3a1aHUs
Paznen 1-4 [lonrotoBka k  naGopaTopHIMOGOPMIICHHE OTYETOB IO J1abopaTOpPHBIM
BAHATHIM aboram
Pazmen 1-5 [ToBTOpEeHNWE M 3aKpericHHE H3yYESHHOIO
A [ToaroroBka k caade 3K3aMeHa P P ya 10
MaTepHalia
HUTOI'O 45




5. OHEHOYHBIE CPEJACTBA JJIsA IPOBEAEHUSA TEKYIEI'O KOHTPOJIA "

IMPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIUXCS 11O JUCIHUILIMHE

5.1. Buabl u ¢opMBbI KOHTPOJISA 10 AUCHMILIMHE

KoHTposib ypoBHSI YCBOGHHBIX 3HAaHMH, OCBOCHHBIX YMEHHUH M IMPHOOPETEHHBIX HABHIKOB
(BazeHuil) OCYIIECTBISAETCS B PaMKaxX TEKYLIEro M MPOMEKYTOYHOTO KOHTPOJS B COOTBETCTBUU C
[TonoxeHneM o TEKyIlleM KOHTPOJIE U IPOMEXYTOUHOM arrecTanuu ooydaromuxcs B KI'ACY.

Texkymuii KOHTPOJb OCBOCHUS KOMIIETEHUUH MO AUCLUUIUIMHE MPOBOJUTCS IMPU H3y4YEHUU
TEOPETUYECKOT0 MaTepuaja, BBIINOJHEHUM 3aJaHUM Ha MPAKTUYECKUX 3aHATUSAX, BBINOJIHEHUU
WHAWBHUIYAIBHBIX 3aJaHuidl B Qopme pedepara m pacueTHO-rpaduyeckord paboTel. Tekymemy
KOHTPOJIIO MOJUIEKUT MOCEIIAEMOCTh CTYIEHTaMU ayJUTOPHBIX 3aHATUI U paboTa HA 3aHATHSIX.

NToroBoil o1eHKOM OCBOEHHUS AWMCHUUIUIMHAPHBIX KOMIIETEHIUH (pe3yiabTaToB OOyueHUs IO
TMCHUIUIHHE  «] uopasnuxka, 6000CHaAbJCEHUe U 80000MEedeHue») SBISETCS TMPOMEKYTOUYHAS
aTTecranus B popme 3K3aMeHa, IPOBOIMMAs C YUETOM PEe3yJIbTaTOB TEKYLIEr0 KOHTPOJIS B 4 cemecTpe
Ha 2 kypce (ouHas ¢popma oOyueHus ) U B 4 cemecTpe Ha 2 Kypce (3aouHasi popma 0O ydeHHs).

Tab6numa 5.1. [lacopt GoH1a OIIEHOUHBIX CPEACTB MO TUCIUTIINHE

Ne | Kontponupyemsie pasnenst (Temsl) | Konx koHTponupyemoit O11eHOYHbIE CpeNiCTBA
/1 JUCLIMTUTAHBI KOMITCTCHIUH (UK e HaMMEHOBaHHE KomuuectBo
YaCTH) OLICHOYHOTO CPEJCTBAl  3aJaHHUN WK
BapHAHTOB
1 Pasmen 1 I'mapasnuka TIK-1 P 5
2 [Paznen 2 BHyTpeHHHI BOIOMPOBO/Y T1IK-1 P 7 110 KOJIMYECTBY
PKMJIBIX 3JIaHUI PI'P o0yJarormxcs
3 |Pazgen 3 BHyTpeHHSS KaHaJIM3allus] IK-1 P 8 10 KOJIMYECTBY
PKUJTBIX 3TaHUH. PTP 00yJaromuxcst
4 Pazmen 4 HapyxHble cetd U IK-1 P 10
COOpYKEeHUS cHcTeM
BOJIOCHA0KEHHSI.
5 Pazgen 5 Hapyxkubsie cetun U IK-1 P 10
COOpYKEeHUS cHcTeM
BOJIOOTBE/ICHUSI.
6 Bce pazmessl IK-1 DK3aMeH 30

* [Ipumeuanue: P — pedepar, PI'P — pacuetrno-rpaduyeckas padora
[TonHbIl KOMIUIEKT OILICHOYHBIX CpEACTB XpaHUTCS Ha Kadenpe «Bodocnabowcenue u
8o0oomeedenue», 00OECTEUMBAIONICH MpenoJlaBaHue JaHHOW  JTUCIUIIMHBI (y Bemymero
MpenoaaBaTes).
5.2. TunoBble 3aJaHUA ¥ MATEPUAJIbI VISl OLlEHKU C()OPMUPOBAHHOCTH KOMIIETEHIUI B
npouecce 0CBOCHHS THCIUINIHHBI
5.2.1. OueHouHbl€ cpeAcTBa AJIs IPOBEACHUS TEKYILEH aTTecTaluu
Ilpumepnulii nepeuensb 60npocos 0 nod20moeKu_pedhepamnos
1. UcTopus pa3BUTHsI CUCTEMBI BOJOOTBEICHUSI.
2. Ucropus pa3BUTUSL CHCTEMBI BOJIOCHAOKECHHSL.
3. [loBepXHOCTHBIE HCTOUHUKH BOJOCHA0KEHHUS.
4. CoopyxeHus Ui puéMa BOJIbI U3 MMOBEPXHOCTHBIX HICTOYHUKOB Pa3IUYHbBIX BUJIOB. .
5. CoopyxeHus i mpuéma BOJIbI U3 MOA3EMHBIX HCTOYHHKOB.
6.30HBI CAHUTAPHOU OXPaHbI HICTOYHUKOB BOJIOCHA0KEHUSI.
7.TpeGoBaHus K Ka4eCTBY BOJbI, MPUMEHSEMOMN Il MUTHEBOTO U MTPOMBIIIJIEHHOTO BOIOCHAOKEHUSI.
8. CucreMsbl U cxeMbl BoJIocHa0keHHs. OCHOBHBIE COOPYKEHUS U PEKUM UX pabOTHI.
9.¥YcTpoiicTBo 1 060pyI0BaHNE BOJAOIPOBOIHOM CETH.
10. KagecTBO BOABI M1 OCHOBHBIE METOIBI €€ 00paOOTKHU.
Ilpumepnan memamuka pacuemuo-zpaguueckux padoom
KonnuecTBo BbIIaBa€MbIX 3a/1aHU COOTBETCTBYET KOJMUYECTBY CTYJIEHTOB B IPYIIIIE.
Tema pacuerHo-rpaduueckoit pabotel «lIpoekTupoBaHNe BHYTPEHHETO BOJIOTIPOBOIA U
KaHAJIM3aUU KUJIOTO JIoMa»




PaccmaTtpuBaembie BOpOCH! (3Talbl BHIIOJHEHUS IPOEKTA):
1. Beibop cuctem u cXeM BOJONPOBOJIa M BHYTPEHHEH KaHATU3AIMH )KHUIIOTO J0Ma.
2.TpaccupoBka BHYTPEHHUX CET€ll BOJOIPOBOJA M KaHaJIM3alMHU. YBs3Ka IPOKIAIKU CETell co
CTPOUTENBHBIMU KOHCTPYKLUSAMHU U JPYTUMU MH)XEHEPHBIMU KOMMYHHKALUSAMHU.
3.0npeneneHue pacueTHBIX PacX0/I0B BOJbI U CTOKOB.
4.I'uapaBauvecKuil pacueT BHyTPEHHUX CETEH BOJONPOBOJIA U KaHAIU3AIUH.

5. Pacuer u nonbop cUETYUKOB BOJIBI.
6. Onpenenenue TpeOyemMoro Harmopa.

8. CocraBieHHe MOSICHUTEIbHOW 3alUCKU K pacyeTHO-rpaduueckoit

IIPUHATHIX IPOEKTHBIX PELICHUH.

pabote ¢ 00OCHOBaHUEM

Kaxxnomy cTyaeHTy BblJaeTcsl MHAUBUyalbHbIN IU1aH TUIIOBOTO 3Taxka B M 1:100 .
Kputepun oneHuBaHMsl TEKylIero KOHTpoJsisi mnpuBeneHbl B [lonoxkeHnn o0 OLIEHOYHBIX

CpencTBax

5.2.2.01eHoYHBIE CPECTBA AJIsl IPOBEAEHMSI TPOMEKYTOUHON aTTeCTallun
DK3aMeH MO0 JUCHUIUIMHE TPOBOAMTCS TIO HK3aMEHAIMOHHBIM OWJIETaM, COJEepKaIuM
2 Bompoca u | mpakTHueckoe 3aJaHue/3aaa4qa, He00X0IMMOe JIJIsl KOHTPOJISE YMEHUS U/WJIH BJIQJICHHUSL.

KonTponupyemsie pe3ynbTaThl OCBOSHUS
KOMIIETEHIINH (MITH €€ 9acTH)

DopMyIHpPOBKA THIIOBOIO0 KOHTPOJIBHOT'O 33JIJAHUS HIJIH HHOTO
MaTtepuaa, HeoOOXOUMOTO JIJIsl OIICHKW 3HAHWW, YMEHUH,
HAaBBIKOB U (WJIM) OTIBITA JEATEIhHOCTH

[IK-1.1 IIpumenser ¢pyHIaMeHTaIbHbIE 3aKOHBI U METObl MATEMATUKH TP PEIICHUN
npodeCcCHOHANBHBIX 3a1a4 00ecTiedeHus1 0€30MacCHOCTH YelloBeKa (Ha MPOU3BOJCTBE, B OKPYKAIOIEH

cpene)

3HaTh: HOPMATHBHYIO 0a3y, NPaBOBbIC HOPMBIL,
MMEIOIIMEeCs yCIOBHSI W  OTPaHHYEHHS B
npoeCcCHOHaIbHON  JIESITEIHbHOCTH npu
MPOEKTUPOBAHUU CHCTEM BOIOCHAOXEHUS W
BOJIOOTBEJICHHSL.

Hasznauenne w kinaccupuKamms CHCTEM BOJOCHAOKECHUS
31aHUM.

YMerb: CHCTEeMaTH3UPOBATH UCXOIHBIE JAHHBIE
MIPH TPOEKTHPOBAHUH CHCTEM BOJOCHAOKEHHS
Y BOJIOOTBEICHUSI.

YmMers BBIOpaTH W OOOCHOBaTh CHCTEMY U CXEMY
BHYTPEHHETO BOJIONPOBOJIa XOJIOJJHON BOJBI HA OCHOBaHHUH
BBIJIAHHOTO 3aJIaHHUs

Brmamerp:  MeTomaMu  TIPOCKTHPOBAHUS |
pacdera BHYTPEHHUX CHCTEM BOAOCHAOKEHHS
¥ BOIOOTBEIEHUSL.

KonmmgectBo motpebuteneir B JkmimoM mome - 120den,
KOJMYEeCTBO TIpHOOpoB - 100mT, KOIMYECTBO JTaKed B
3IaHUU -7, CTENeHb OJaroycTpolCcTBA — IEHTPATHM30BAHHOE
ropstaee BogocHaOxernue (III'B), obmas mHopma pacxoma
BOJABI B yac Hambonpiiero BogonorpednaeHus g% n, x =
15,6m/9ac, B yac HauOONBIIETO BOJAONOTPEOICHUS TOPSTIEH
Boztbl O hr = 1077/9ac, obmmit pacxox Bojs! mpubopom 4™ o
= 0,3 n/Cc , pacxox Boapl MPHOOPOM XOJOJHOH W TOpsTUeH
BOJIBI q® o = 0,2 n/c. OnpenenuTh BEPOATHOCT
JeHCTBUA  CaHTeXIPUOOPOB P npu  omMHAKOBBIX
MOTPEOUTENSAX B 3AAHUU.

5.3. Kputepuu oneHnBanusi ypoBHs1 cGOPMHPOBAHHOCTH KOMIIETCHIIUH
OneHka pe3yabTaToB 00y4eHHUs M0 AUCHUILTHHE « OCHOBBI BOJOCHA0XKEHUS U BOJOOTBEICHUS»

B (l)opMe YPOBHA C(l)OpMI/IpOBaHHOCTI/I KOMIIOHCHTOB

3HAaThb, BJIaACTh 3as1BJICHHBIX

YMETB,

AUCHUIITIMHAPHBIX KOMIIETCHITUI NpoBOAUTCA TII0 2-X OalIbpHOM IIIKaje OLCHUBAHUA IIYTCM

BLI60pO‘-IHOFO KOHTPOJIA BO BpEMA 3a4cCTa.

Tabmuua 5.3.2

MIkaja oneHUBAHHUA 3aYeTa

Pesynbrar Kputepun (B COOTBETCTBHH C KOMITETECHIIUSMH )
3aueTa
«3a4TeHO» | OOydJaroluiicss Moka3ayJl 3HAHUA MPOEKIMOHHOTO U apXUTEKTYPHO-CTPOUTEIHHOTO
YEpUYEHMs, YMEHHME pEIaTh KOHKPETHBIE IPAKTUYECKHE 3a/add, CBS3aHHBIE C
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M300paKEHUEM CTPOUTENILHOTO OOBEKTa W €ro JJIEMEHTOB, OPHEHTHPOBATHCS B
PEKOMEH/IOBAHHOW  CIIPABOYHOM  JINTEpAType, YMEHUE IPABUIBHO  OLCHUTH
IIOJTy4EHHBIE PE3YyJIbTaThl PACYETOB.

«HE
3a4TCHO»

npu OTBeTe OOYyYaroImerocs BBISIBIJIUCH CYIIECTBEHHbIE MPOOENnbl B 3HAHUAX
MIPOEKIIMOHHOTO U apXUTEKTYPHO-CTPOUTENBHOIO YEPUYEHUsl, HEYMEHHE C ITIOMOIIIBIO
IIpEenoAaBaTeNs NOJYyYNUTh NPABWIBHOE PEIICHUE KOHKPETHON IPAKTUYECKOM 3a1a4u

W3 YKCIia TPETYyCMOTPEHHBIX paboyeil MporpaMMoil TUCIIUILIMHEIL.

6. IEPEYEHb OCHOBHOM U JJONOJIHUTEJbHOM YYEBHON
JIATEPATYPBI, HEOBXOJUMOM JAJIs1 OCBOEHUS JUCHUILINHBI

6.1. OcHoBHas JiuTeparypa (y4eOHUKHU U yueOHbIe M0COOus1)

Tabnua 6.1. [lepeueHb OCHOBHOM y4eOHOU JIUTEPATYpPhI

No HanmenoBanue Kon-Bo

n/m 9K3.

1 B.H. Kamumyn, B.C.Kenpos, FO0.M. JlackoB. ['napaBnuka, BojocHaOXeHNe U KaHATU3AIH.— 85
M.CH. — 2000. — 397c.

2 XKypasnea W.B. DkcrutyaTtaiysi CUCTEM BOJIOCHA0KCHMSI M BOJOOTBEIECHUS [DIIEKTPOHHBIN
pecypc]: yaebnoe mocobue / M.B. XypapieBa. — DiIeKTpOH.TEKCTOBEIE JaHHEBIE. — BOpoHEX: ObC
BopoHexkckuii rocyqapCcTBEHHBIA apXUTEKTypHO-cTpouTenbHbi yHuBepcuter, D5C ACB, | IPRbooks
2015. — 137 c. — 2227-8397. — Pexxum poctymna: http://www.iprbookshop.ru/55067.html

3 B.C. Kenpor, B.H. Ucaes u ap. «BomocHaOxeHne 1 BOJ0OTBeneHUEY: yuel. /i By30B.- 2 — 97
e u3f. nepepad. u jor.— M.: Crpoiinznat, 2002.- 336¢.

4 JlsmaeB b.®. CucteMbl BOmOCHAOXKEHUS U BOAOOTBEACHUS 3aHM [ DIIeKTpOHHEIN pecypc] :
yuebnoe nmocobue / b.®. JIamaer, B.1. Kupuienko, B.A. Hento60B. — DieKTpoH. 9BbC
tekcroBble nanable. — CII0. : TTonurexuuka, 2016. — 305 ¢. — 978-5-7325-1091-1. — IPRbooks
Pexxum mocryma: http://www.iprbookshop.ru/59999.html

6.2. lonoJtHUTEILHAS JIUTEPATypPa
Tab6muia 6.2. [lepedeHsb AOMOTHUTEIBHON JTUTEPATYPHI

Ne HanmenoBanne Kon-Bo

n/n 9K3.

1 Kenpor B.C., JloBmoB E.H. CanumrapHO-TexHUYecKoe OOOpyIOBaHWE 3MaHU: Yuel. ams 99
BY30B. — 2-¢ u3[l., nepepad. — M.: 000 «bACTET», 2008. — 480 c.

2 .byxapkun E.H., Oscaaaumkos B.M., OpnoB K.C. um ap. HmxeHepHwle ceTH, 81
o0opymoBaHWe 31aHUN U cOOpyX)eHni. YueOHuK. - M.: Beicmas mkona, 2001.- 415c.um.

3 Opios K.C. MoHTax 1 3KCIUTyaTalys CAHUTAPHO-TEXHUYECKUX, BEHTUISIMMOHHBIX CUCTEM U 50
obopynoBanus. Y4ueOHUK, 4-¢ n3a. — M.: 3narenbckuii ieHTp «Akamemusiy, 2006 — 336c¢.

4 benenxuit b.®. CanutapHO-TeXHHYECKOE O0OpYIOBaHWE 3MaHU. YdueOHOe MmocoOue s 50
CTYIEHTOB CTPOUTENBHBIX BYy30B. — PoctoB H//I: @enukc, 2002. — 512c.

5 benenxuit b.®. CripaBouynnk cantexauka. — PocroB H/Jl: ®@ennkc, 2008. — 507c. 31

6 CropaBOYHUK NPOEKTUPOBIIMKA. BHyTpeHHHE CaHUTapHO-TEXHUYECKUE ycTpoiicTBa. YacTs 2. 166
Bognomposon u kanammzanus /Ilog pen.M.I'. CrapoBeposa — M.: Ctpoitnzaat, 1990.- 246¢.

7 Boponos 10.B., AnekceeB E.B., [lyraueB E.A., Canomeer B.II. BomootBenenune: YuebHnoe 10
n3nanne. — M.: U3marensctBo ACB, 2014. — 416 c.

8 O6paboTka ocalkoB rOPOACKUX CTOYHBIX BOJ [DIeKTpOHHBIN pecypc] : yueOHoe mocodue /
JL.P. Xucameesa [u zp.]. — DIeKTpoH. TeKcToBbIe JaHHbIe. — Kazans: Kazanckuil 9BC
rOCyJIapCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN yHUBepcuTeT, 2016. — 106 ¢. — 978-5- IPRbooks
7829-0496-8. — Pexxnm nocryma: http://www.iprbookshop.ru/73310.html

9 Kpectun E.A. I'mapasnuka [D1ekTpoHHBIHN pecypc]: yueOHoe nocobue/ Kpectun E.A.—
OneKTpoH. TeKcToBbIe NaHHble.— CamMapa: CaMapCKuil rocy1apCTBEHHBIA apXUTEKTYPHO- 9bC
crpouTtenbHblil yauBepcuteT, ObC ACB, 2010.— 230 ¢.— Pexxum mocryna: IPRbooks
http://www.iprbookshop.ru/20458.— DB5C «IPRbooks», o naposmto

10 | Kpectun E.A. 3anaunuk no ruipaBivke ¢ IpUMEPaMH pacueToB [ DIeKTPOHHBIN pecypc]/ 3BC
Kpectun E.A.— DnexTpoH. TekcToBble naHHble.— Camapa: CamMapcKuil rocy1apCcTBEHHBIN IPRbooks
apXUTEKTYpHO-cTpouTensHblil yHUBepceuter, 95C ACB, 2012.— 360 ¢c.— Pexum gocrtymna:
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http://www.iprbookshop.ru/59999.html

| http://www.iprbookshop.ru/20500.— 95C «IPRbooks», 1o mapoio

6.3. MeTtonnueckne pa3padoTKy M0 JUCHUILINHE
1. Meroanuyeckue yka3aHus K J1a00paTOpHbIM padoTaM Mo JTUCHHUILINHE.
1. Metoauueckue yka3zaHus sl IpoBeIeHHs JabopaTOpHBIX padoT B nabopatopun «/IHHOBAIIMOHHbIE
TEXHOJIOTUH, OOOpYIOBAaHMS CHCTEM BOJIOCHAOXKEHHMSI M BOJOOTBEACHHS» II0 CHEIUAIBHOCTH
«Bonocna0xenne u Bogoorseaeuue». — Kasannb: Kaz['ACY, 2015. —4c.
3. HacocHble U BO31yXOAyBHbIE CTaHIIMU: MeTOIMYECKHEe yKa3aHHUS K BBITIOJHEHHUIO JaOOPaTOPHBIX
paboT as CTYHEHTOB HampaiieHUs moAroToBku «CtpoutenbctBo» / CocT.A.b. AnenbmuH, A.B.
Bycapes, A.C. Cemorun, B.A. [1yosro. / Kazans: M3n. KITACY, 2013-32c.
4. TpyObl, BHIBI COCAWHEHUH H CpPEICTBA KPEIUICHHS CHUCTEM BHYTPEHHETO BOJIOIPOBOJIA!
Metonuyeckie yKa3aHHUs K IPOBEAEHUIO J1a0opaTOpHON paboThl Uil CTYACHTOB HaIpPaBIICHUS
«CtpourensctBo»/ Coct. A.b. Anenbmng, JI.P. XucameeBa, A.X. HuzamoBa, A.A. XamuayiuHa. —
Kazans: Hsn. KTTACY, 2013-14c.
5.Apmatypa JUIsl CHCTEM BHYTPEHHETO BOJIOTIPOBOA 3aHU: MeToau4ecKue yKa3aHus K MPOBEACHUIO
nmabopaTopHOU paboThI Ajsi cTyeHTOB HamnpasiieHus: «CtpoutensctBoy/ Coct. A.b. Anenbiun, JILP.
XucameeBa, A.X. HuzamoBa, A.A. Xamunymiuna. — Kazans: M3 KTACY, 2013-15c.
6. CaHUTapHO-TEXHUYECKHE MPHOOpPHI M TPHEMHUKHA CTOYHBIX BOJA: MeETOIWYEeCKHe YyKa3aHUs K
MIPOBEJIEHUIO J1a00paTopHON paboThl Ans cTyldeHToB HampaBieHus «CrtpoutensctBo»/ Coct. A.B.
Aneneming, JI.P. Xucameera, A.X. HuzamoBa, A.A. Xamuaymna. — Kazans: U3za. KITACY, 2013-
15c.
7. Cuctema TPOTHBOIIOXKAPHOTO BOJOMPOBOJAA 3/aHWN: MeETOoNWYecKHe YKa3aHWs K IMPOBEICHUIO
nabopaTtopHOU paboThI i CTyneHTOB HampasieHus: «CtpoutensctBoy»/ Coct. JI.P. Xucameena, A.X.
Hwuzamona, A.A. Xamuaynnuna. — Kazans: U3a. KTACY, 2014-15c¢.
8. TpyObl, BUOBI WX COCIWHEHUH W  CPEACTBA KPEIUICHUS CUCTEM BHYTPEHHEW KaHAJIM3aIlWu:
Metonudeckre yKazaHHs K MPOBEAEHHUIO J1abopaTopHON paboOThl Ui CTYACHTOB HaIpaBJICHUS
«CtpourenbctBo»/ Coct. Xucameena, A.X. Huzamona, A.A. Xamunynnuna. — Kazaas: U3g. KTACY,
2015-15c.
9. IN'mapaBnuyeckoe UCHBITAHWE BOJAOMEpa: MeTonuueckne yka3aHus K MPOBEACHHUIO J1abopaTOpHOM
paboTel s cryaeHToB HampasieHus «CtpoutenscTBoy/ Coct. JI.P. Xucameera, A.X. Huzamona. —
Kazans: U3n. KITACY, 2015-15c.
2. MetoauyecKkue yKa3aHusi K MPAKTHYeCKUM 3aHATHUSIM 110 TUCHUILIMHE.
1. JL.P. XucameeBa, A.b. AnenpmmH. CoBpeMeHHOE OO0OpyIOBaHWE BHYTPEHHEH KaHAIM3aIlUU:
yaebHoe nocobue. Yactp 1- Kazans: KI'TACY, 2009r.-57c.
2. A.b. Anensmun, JI.P. XucameeBa, A.X. HuzamoBa. TpyOorpoBoabl U3 MOJUMEPHBIX MaTepUAIOB
JUTSI CUCTEM XOJIOJIHOTO M TOPSYEero BoJiocHaOkeHus: YueOHoe nocooue. — Kazann: Kas['ACY, 2011.-
97c.
3. A.b. Anenbmiun, JI.P. Xucameena, A.X. HuzamoBa. OcHOBHbIE TOJIOKEHUSI MPOCKTUPOBAHUS U
MOHTa)Ka BHYTPEHHUX CAaHUTAPHO-TEXHUYECKUX CHUCTEM 3JIaHUM pPa3IMYHOrO Ha3HauyeHus: YueOHoe
nocooue. — Kazanp: Kazs['ACY, 2012.- 87c.
4. A.b. Anenvmun, JI.P. XucameeBa, A.X. HuzamoBa, A.A. Xamunymiuna. TpyGomnpoBoaHas
apMarypa BO BHYTPEHHHUX CHCTEMaX >KHIbIX U OOIIECTBEHHBIX 3MaHuil: Y4yeOHoe mocodue. — KazaHs:
Ka3['ACY, 2013.- 133c.
5. BomocHaOGxkeHue W BOJOOTBEACHHE C OCHOBAMH THAPABIMKU: METOAWYECKUE YKa3aHUS K
MPAKTUYECKUM 3aHATHSAM, CaMOCTOATEIbHOW paboTe WM JUIsl BBIMOJIHEHHUS pacueTHO-rpaduueckoit
paboThl CTYACHTaMH HampaBlieHUs MOATOTOBKH «CTpoutenbcTtBo», yacth 1/ Coct. JL.P. Xucameena,
A.X. Huzamona, A.A. Xamuaymiuna. — Kazanes: Uzn. KITACY, 2014-35c.
6. T'umpaBiuka cucTeM BOJOCHAOXKEHHS U BOJOOTBEACHUS: MeToqruecKkne yKa3aHus K BBIMOTHEHUIO
pacueTHO-Tpaduueckux pabOT Jisg CTYACHTOB HampaBieHus «ctpoutenbctBo» /Coct. XK.C.
Hypynnun, A.C. Centorun. — Kazans: U3n. Kas['ACY, 2014.- 23c.
3. MeTonnyeckne yKa3aHus K BBIIIOJIHEHHIO KYPCOBO# padoThl.
1. IlpoekTupoBaHME U pacyeT BHYTPEHHETO BOJONPOBOJA W KaHAJU3ALMM KWIbIX 3/IaHUMN:
Metonuyeckie yka3aHUS K BBIMOJTHEHHUIO pacdyeTHO-Tpaduveckoi paboTel AN CTYJICHTOB
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Hanpasienus «CrpoutensctBo» / Coct. JI.P. XucameeBa, A.X. Huzamosa, A.A. XamuayinuHa. —
Kazans: U3n. KITACY, 2014-35c.
2. BogocHa®xeHMe M BOJOOTBEJICHHE C OCHOBAMHU THAPABIMKU. MeToAWYecKHe YKa3aHus K
MPAKTUYECKUM 3aHSATHUSM, CAMOCTOATENBbHON paboTe W Ui BBHINOJHEHUS PacueTHO-TpadUuecKOi
paboThI CTyleHTaMU HampaBlieHUs: oArotoBku «CtpoutenbetBoy, yacth 1 / Coct. JL.P. Xucameena,
A.X. HuzamoBa, A.A. Xamunymusa. — Kazane: M3a. KITACY, 2014-35c.

6.4. HopmaTnBHas1 JOKyMeHTalUsl
1. CIT 31.13330.2012. BopmocnabGxenue. HapyxHble ceTH U COOpYXKEHMs. AKTyaau3upOBaHHAs
penaxkuust CHull 2.04.02—-84*. Been. 01.01.2013. — M: Munperuon Poccun, 2012. — 153 c.
2. CIT 30.13330.2012. BuyrpeHHUH BOJONPOBOJ W KaHAIW3alUs 3AaHUNA. AKTyaTH3UpOBAaHHAS
penakius CHull 2.04.01-85*. Beea. 01.01.2016. — M.: Munperuon Poccun, 2016. — 68 C.
3. CIT 31.13330.2012. Kananu3zamus. HapyxHble ceTH U COOPYKEHUS. AKTYaJIM3UPOBAHHAS PEIAKIIHS
CHulI 2.04.02—-84*. Brexn. 01.01.2013. — M: Munperuon Poccun, 2012. — 153 c.
4. CIT 40-102-2000. IIpoexkTupoBaHHE€ W MOHTaX TPYOOIPOBOJOB CHCTEM BOJOCHAOKEHHS U
KaHaJu3alluu U NOJUMEPHBIX MaTepuaioB. O0mue TpedoBaHus.

7. AH®OOPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI
7.1. llepeuens pecypcoB UHTepHeT, HEOOXOAMMBIX 1JI1 OCBOEHH S TUCUMIIJIMHBI
1. «Poccuiickoe oOpa3oBanue» (eaepanbHbIil mopran http://www.edu.ru/
2. desepasnbHas YHUBEPCUTETCKAs KOMIbIOTEpHAs ceTh Poccuu http://www.runnet.ru/
3. Enunoe okHO mocTyma kK o6pa3oBaTenbHBIM pecypcam http://window.edu.ru/
4. Crpanuna xadenpsl «BogocHabkenue u BojgooTsenenne» Ha caiite KITACY
http://www.kgasu.ru/universitet/structure/instituty/isties/kvv/
7.2. llepeyeHb HHGOPMANUOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX PH OCYIIECTBJIECHUHU
00pa30BaTeIbHOI0 MPoIlecca 1Mo JUCIUTLTHHE
1. Ucnonp30Banme 3IEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEILHOM CpeIbl YHUBEPCUTETA
2. TlpumeHeHWe CcpelncTB MYJIbTUMEAHWA MPU MPOBEACHUHU JICKIUA M MPAKTUYECKUX 3aHATHN IS
BH3YaJIM3aIlMi M3ydaeMOl MHPOPMAILIUH ITOCPEJACTBOM HUCTIOIH30BAHUS PE3ECHTAIINI
3. OdopmiieHre HHANBHAYAILHBIX 3amanuii (pedeparos, PI'P) B TpebyemMoM mporpaMmuoM hopmare
4. ABTOMaTH3aIMs MOUCKA HHPOPMAIIUHU TIOCPEACTBOM UCIIOIB30BaHMsI CIIPABOYHBIX CHCTEM
7.3. [lepeyeHb MPOrpaMMHOro odecrneYyeHusl, HCIOJIb3yeMOro NP OCyleCTBJIeHUHN
00pa3oBaTeIbHOIO MpoIecca
[Tpu ocBOEHMH JUCIUTUIMHBI UCTIONB3YETCS JTUIIEH3UOHHOE U OTKPBITOE ITPOTPAMMHOE
obecrieyeHue:
1. TekcroBblit penakTop MicrosoftWord;
2. DnexkTpoHHble Tabnuibl MicrosoftExcel;
3. IlpezenTanmonnslii pepakTop MicrosoftPowerPoint.
4. Autodesk AutoCAD
[Ipu ocBOeHMM MaHHOU MUCHUIUIMHBI TAaKXKe HE MPETYCMOTPEHO MCIOJIb30BAHUE CIICIHATBLHOTO
IPOrPaAaMMHOTO 00ECTICUCHHS.
7.4. IlepeyeHb MHGOPMATHOHHO-CIIPABOYHBIX CHCTEM M NPO(eCCHOHAIBbHBIX 0a3 JaHHBIX
B xome peammzamuu menedl W 3aJad JUCHUIUIMHBI OOydYaromiuecs MOTYT HCIOJIb30BaTh
BO3MOYHOCTH HH(POPMAITHOHHO-CIIPABOYHBIX CUCTEM U MPO(ecCHoHaNbHBIX 0a3 TaHHBIX.
1. http://www.consultant.ru - CrnipaBounast npaBoBasi cuctema «Koncymnbrant [lmocy.
2. http://www.garant.ru/ - CnnpaBo4Ho-TIpaBOBasi CUCTEMa 110 3aKOHOAATeNbCTBY PD.
3. http://www.normacs.ru/ - Uadopmanmonnas cnpaBoyHo-npaBoBast cucremMa NormaCs.

8. METOINYECKHUE YKA3AHUA J1JI51 OBYUYAIOLIUXCA
1O OCBOEHMIO JUCIIAITJIMHBI
Jucuumunza « uapaBirka, BOJJOCHA0KEHHE U BOJOOTBEICHHE U3YUaeTCs B TEUEHUE OJHOTO
cemectpa. [Ipu mmaHMpOBaHMU U OpraHU3allUM BPEMEHU, HEOOXO0MMOT0 Ha H3y4eHne 00yJyaromumcst
JTMCLUUIUIMHBL, HEOOX0IMMO PUIEP)KUBATHCS CIEAYIOINX PEKOMEHAlNA:
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Tabmuna 8.1. PekoMeHganum no opranu3aiyy cCaMOCTOSTEIbHONW pabOThI CTyIEHTa

Bug yueOHbIx

Opraﬂnsaunﬂ ACATCIIbHOCTU CTYCHTA

3aHATUN
3anatusa Harmucanue KOHCIIEKTa JIEKIUIA: KPaTKO, CXEMaTUYHO, ITOCIEI0BATEIIEHO (PUKCHPOBATH
JICKITAOHHOTO | OCHOBHBIE ITOJIOKCHUS, BBIBOJIBI, (JOPMYIIUPOBKH, OOOOIICHIS; TOMEUaTh BAXKHBIC MBICIIH,

TUMA (JISKIIH)

BBIICTISITH KITFOUEBEIE CIIOBA, TEPMUHEL. [IpoBepKa TepMUHOB, MOHSATHH C IIOMOIIIBIO
SHIMKIIONENNM, CIIOBAPEN, CIIPABOYHUKOB C BHIITUCHIBAHUEM TOJIKOBAHUN B TETPAIb.
0O003HaYUTh BOIPOCH], TPMHUHBI, JITEPHAJI, KOTOPBIH BBI3BIBACT TPYJAHOCTH, IIOMETUTh U
MONBITATHCSI HAUTU OTBET B pEKOMEHAyeMOu JuTepaType. Eciu caMocTosTeIbHO He
yaaercsi pa3o0paThCsl B MaTepuale, Heo0X0IuMo COPMYITUPOBATH BOIIPOC U 331aTh
MIPENoIaBaTeNio Ha KOHCYIbTAIlUN, HA IPAKTUIECKOM 3aHSITHH.

ITpakTuuecku
€ 3aHATUA

[IpopabGoTka MaTepHaJIOB COrJIACHO CTPYKTYPhI paboueii MporpaMMbl AUCIUTUIAHBIL, YICIISs
ocoboe BHUMaHWE IEIIM W 3ajadaM, CTPYKType H COICPXAHHI0 JUCIUILIMHEL.
KoncnexkrupoBanue ncrouyHnkoB. Pabora ¢ KOHCIEKTOM JIEKIMH, MOATOTOBKAa OTBETOB K
KOHTPOJIBHBIM BOITPOCAaM, MPOCMOTP PEKOMEHIIyeMOU JHTepaTypbl, padoTa C TEKCTOM
OCHOBHOM M JIONOJHUTEIBHON JHMTEpaTyphl. PemieHue 3agady 1o 3aJaHHOM TeMe 110
aJIrOpUTMYy. HOZII‘OTOBKa K TPAaKTUYCCKUM 3aHATUAM BKIIHOYACT B ce65{ BBIITOJIHEHU €
JIOMAITHETo 3aJ]aHus, MPETIOoIararomero JopadoTKy KOHCIIEKTa JISKIIMH, 03HAKOMIICHHE C
OCHOBHOW W  JONMOJHHUTEIHHOW JIMTEPAaTypoil, OTpabOTKy OCHOBHBIX  BOIIPOCOB,
PEKOMCHIOBAHHBIX K PACCMOTPCHUIO Ha CEMHUHAPCKOM 3aHATHH, IMOATOTOBKY COO6IIICHI/I$I
WM TOKJIaJia 10 WHAWBUAYalIbHO BHIOpaHHOW Teme. [Ipw moaroroBke K MPakTHYECKOMY
3aHATUIO OCHOBHAsA 3ajaaya — HAWTHU OTBETHI HA ITOCTAaBJIICHHBIE OCHOBHEIE BOIIPOCHI. HHH
OTOro CTyAC€HTaM H€O6XO}II/IMO§ -BHUMATCJIIbHO NPOYNUTATh KOHCICKT JICKOWHU I10 JIaHHOI>'I
TEMaTHKE, -O03HAKOMHUTBHCS C COOTBETCTBYIOIIMM pa3lefioM ydeOHHKa; -TpopadoTaTh
JOIOJTHUTCIIbHYIO JIUTEPATYPY U HCTOUYHUKU. B paMKax MPaKTUYCCKOro 3aHATUA CTYACHTaM
IIPEAOCTABIISIETCSI BO3MOXKHOCTh BBICTYIIUTh C COOOLIEHHMEM MM JokjianoM. IloaroroBka
JIOKJIaia BKJIIOYAET BBIOOp TEMBI, COCTaBJICHHE IUTaHa, paboTy C TEKCTOM (y4eOHOH H
Hay9IHOH JTUTEPATypOii ), BRICTYILICHHUE.

JlaGopaTopHas
pabora

Meroandeckre yKka3aHus 110 BBITOTHEHHIO TJAOOpaTOPHBIX paboT

Pedepar

Pegpepam: Tlouck nuTepaTypbl U COCTaBiIeHHE OUOIMOrpaduu, UCIOIb30BaHUEe OT 3 110 5
HayYHBIX DPa0OT, HM3JIO)KEHWE MHEHHUS aBTOPOB M CBOETO CYKAEHHS IO BBIOPAHHOMY
BOIIPOCY; M3JIO)KEHHE OCHOBHBIX acCIeKTOB IMpoOiieMbl. O3HAKOMHTBCS CO CTPYKTYPOH MU
odopmienunem pedepara.

Pazpabotka pedepara sBIIETCS OTHUM M3 BHIOB CaMOCTOATEIBHOH pabOTBHl |
pEKOMEHyeTCs Ul CTYIEHTOB OYHOTO M 3a04HOro oOydeHus. CTyOeHTHI OYHOTO
oOyuenwus pa3zpabaTeBaroT pedepartsl Mo yKa3aHUIO MpernofaBaTens TU00 1Mo cOOCTBEHHON
MHHIMATUBE B CIydasX MOMYIICHHBIX MMH HEOOOCHOBAHHBIX HMPOITYCKOB 3aHATHH WM B
nensax Oomnee yriryOlleHHOW MpopabOTKH OMpPEAEeNEHHBIX TEM, BBI3BIBAIONINX HAYYHO-
UCCIIEOBATeNbCKUN HHTepec oOydaromerocsi. CTyIeHTBI- 3a0YHHKH MOTYT BBIOpATh
pedepatr B KadecTBe (OPMBI KOHTPONS M OTYETHOCTH 32 CAMOCTOSTENBHYIO paboTy B
MEXKCECCHOHHEBIN nepuoy; oOydenus. Temy pedepaTta CTyAeHT BBIOMpAET CaMOCTOSTENHEHO
U3 TepedHs MPHUBEACHHBIX. He nckimovaercss BO3MOXHOCTh YACTUYHOTO M3MEHEHUS! TEMBI
[0 COIJIACOBAHMIO C TPENOAaBaTeNeM, €CIH 3TO OyAeT CHOCOOCTBOBATH YITyUIICHUIO
KadecTBa pedepara, acce. PedepaT JomKeH CBUAETENHCTBOBATH O TOM, HACKOIIBKO TITyOOKO
CTYIICHT YCBOWJI COZEP)KaHUE TEMbI, B KaKOH CTEIEHH yJauyHO OH aHAIM3UPYyeT Y4eOHBII
MaTepuall ¥ TPaMOTHO M3J1araeT CBOM CYXJICHUSI.

CamMocTosTelb
Has pabora

BaxHOM 4YacThIO CaMOCTOSTEIIBHOM pa6OTLI SABJIACTCA HU3YUYCHUC OCHOBHOM JINTCPATYPHI,
O3HAaKOMJICHHUE C HOHOHHHTGHLHOﬁ J'IHTGpaTypOfI.

Pacuerno-
rpaduyeckas
pabora

u3yyeHHe Yy4eOHOH, HOpPMaTHBHOM M JApyrodl murepatypbl. OTOOp HEOOXOAMMOTro
MaTepuana; (opMHUpoBaHHE BBIBOAOB U Pa3pabOTKa KOHKPETHBIX PEKOMEHAALUH 110
pELIEHUIO TOCTaBICHHOM LIENH U 3aJa4u.

IToxgroroBska k
JK3aMeHYy

HO}IFOTOBKa K D3K3aMCHY IMpeArnojaract Hn3y4CHUC OCHOBHOM H ,I[OHOJ'IHPITCJ'IBHOﬁ
JINTCPATYPHI, NUBYUCHNC KOHCIICKTA HeKL[Hﬁ.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHHUIIVINHbI

Tabnuua 9.1. TpeGoBaHMs K YCIOBUAM peaTu3aluy AUCHUTLTAHBI
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Bun yuebnoii
paboThI

HaumenoBaHue CIICIIMaJIbHBIX HOMCHICHHIZ H
TOMeEIIICHU I JJIsL CaMOCTOSITEIILHOM pa6OTI>I

OCHAIIIEHHOCTD CIENAILHBIX IIOMEIIEHUN 1|
TIOMEIICHUN I CAMOCTOSTEILHON pabOoThI

Ulexiuu

VYuebHast  ayauTopust UL IIPOBEICHUS
3aHATHHA  JIKIIMOHHOTO  THUIA,  3aHATHH
CEMHMHApCKOro  THIA, TPYIITOBBIX u
WHAVBUAYAJIbHBIX KOHCYNBTAllH, TEKYILEro
KOHTPOJISI U MPOMEXKYTOUHON aTTeCTalllu.

YueOHast MeOenb  (CTONBI, CTYNBS), IOCK3
Ay/ZMTOpHAsI, CTAIIMOHAPHBIN SKpaH

[TpakTruecku
e 3aHATHA,
abopaTOPHBI
€ 3aHATHS

YyeOHass  aymuropus UL TPOBEACHUS
3aHATUM CEMMHApPCKOrO THIIA, TPYIIOBBIX M
UHIVBUAYAIbHBIX KOHCYJbTallUi, TEKYIIero
KOHTPOJISI ¥ IPOMEXYTOUHOM aTTeCTalluu

JlabopaTopHOE 000pyIOBaHUE:!
CrelaIn3upOBaHHbIE Ja00PaTOPHBIE CTOJIBI C
XUMUYECKH CTOMKOM MOBEPXHOCTHIO,
9JIeKTpU4yeCcTBa — 15 mrT.,
MOMKH - 20mIT.,
nabopaTopHbie CTyNbs — 30 miT.,
mKad BBITSDKHOM - 11T,
niKaQ BRITSHDKHOW JIJIs1 HATPEBATEILHOM MeYH -
1.,
nKaQ CyIIMIbHBINA MPOU3BOACTBA (PUPMBI
«OKPOC» I12 4610 - 1mT., TUTpOBaJIbHAS
ycTaHOBKa - 1mT.,
XOJOAWIbHUK «buptocay - 1.,
BECHI TEXHUYECKHE MeKTpoHHbIe AND
HL400 — 1 r.,
Bechl aHanmuTHueckue WA-21 — 1 T,
ueHTpudyra nadoparopuas OITH-8YXJI4.2 —
1 mmT.,
doromerp KOK-3-01 — 1 mir.,
ycranoBka «Karursay» - 1 mr., pH-
MutuBoinbT™MeTp pH-150MA - 1t
pH-munmnuBonsT™erp pH-673M - lmiT.,
akBaguctisiTop AlBa-4 C3MO - lmr.;
crekpodoromerp CITIEKOJI-10 - lmir.,
TUTUTKH 3JIeKTpUUEcKre — 2 mIT.,
BOJIIHBIE OAaHU JEKTPHUUYECKUE — 2 MIT.,
KOJIOBI KPYTJIOAOHHBIE U TUIOCKOJJOHHBIE
eMKOCTBIO 25; 50; 100; 250; 500; 1000; 2000
MIL.,
KOJIOBI MepHBIE eMKoCThIo 25; 50; 100; 250;
500; 1000; 2000 M.,
CTakaHbl XUMUYecKre eMKocThio 25; 50; 100;
250; 500; 1000; 2000 mo1.,
MMHUIETKHU CTEKISHHBIE 00beMoM 1,0; 2,0; 5,0;
10,0; 25,0 mu.
Broperku s tutpoBanus eMkocteio 10 u 25
M.,
MUITHHIPHI MEPHBIE €MKOCTHIO
25;50;100;250;500 M.,
BOPOHKH KOHHYECKHE U IENUTEIbHBIE,
TEPMOMETPHI Pa3IMIHOr0 Ha3HAYCHUS,
XUMMYECKas MoCcyia sl CHHTEe3a,
apeoMeTpHl - | KOMILIEKT,
BHCKO3UMETPEHI - | KOMILIEKT,
ycraHoBka yabrpadunsrpaimu YI11-0.6 — 1
KOMILJICKT,
SIIAK C TIECKOM TIPOTHUBOIIOKAPHEIH - 11T,
OTHETYIIUTENb - 21IT.;
TEXHUYECKUE CPENICTBA OOYUCHIIS:
Imocka aymuTopHas - lmr., Kommbprorep - lmir..|
KOMITBIOTEPHBIA CcTON - lmrT., mKkader s
oK IpI - 1T

CaMmocTrosTen

bHass pabora

[Tomerenne as caMOCTOSTENBHOU PabOThH]
oOyuarormmxcsi  (KOMIBIOTEPHBI  KJace

Crneunanu3upoBaHHas ydeOHast  MeOerb,
KOMITBIOTEPHAs] TEXHHKA C BO3MOYKHOCTBIO
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n/m

Bun yuebnoii
paboThI

HaumenoBaHue CIICIIMaJIbHBIX HOMCHICHHIZ H
TOMeEIIICHU I JJIsL CaMOCTOSITEIILHOM pa6OTI>I

OCHAIIIEHHOCTD CIENAILHBIX IIOMEIIEHUN 1|
TIOMEIICHUN I CAMOCTOSTEILHON pabOoThI

00YyJaroInXC
ST

OUOINOTEKH )

nofkmroueHuss kK ceru "MHTepHer" u
oOecriedeHHeM JOCTylla B 3JIEKTPOHHYIO
MH(OPMAIIIOHHO-00Pa30BaTEIbHYIO  CPELY|

HUBEPCUTETA
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