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1. HaumeHoBaHue AucHMILIMHBI «BonocHaOkeHue, KaHaiau3alMs, CTPOUTEIbHBIE CHCTEMBI
OXpaHbl BOJIHBIX PECYPCOB»

Lenu u 3a0auu oucyuniumbl

HensiMu 0CBOEHUST TUCHUTIITUHBI SIBISIOTCS .

1) u3ydyeHue (QpyHIaMEHTaJbHBIX OCHOB YCTpPOMCTBa, pa3pabOTKU U B3aWMOCBSI3H BCEX
JJIEMEHTOB CHUCTEM BOJOCHAOXKEHUS ¥ BOJOOTBEICHUS HACEICHHBIX MECT, W MPOMBIIIICHHBIX
NPEINPUSITHH;

2) (dbopMUpOBaHHE y ACHUPAHTOB 3HAHWA M YMCHHH NMPUMEHSTH MOJTYYCHHBIC 3HAHHS B
HAy4YHO-HCCIIEI0OBATEIbCKONW JESITENbHOCTH B OO0JACTH TEXHUYECKUX HAyK M apXUTEKTYphbl, U
MPEIo1aBaTeNbCKOM JeSITEIbHOCTH 10 00pa30BaTeIbHBIM IPOTrPaMMaM BBICIIETO 00pa30BaHMUSL.

3aiagamMul OCBOCHHMSI TUCITUTUTHHEI SIBJISIFOTCSI:

1) hopmupoBaHHE HaBBIKOB CAMOCTOSITEIIbHON HAYYHO-HCCIICIOBATEIBCKON U MEAarorHuecKon
NeSTCIILHOCTH,

2) yrIyOJeHHOE W3YYCHHUE TEOPETHUECKUX U (YHIAAMEHTAIBHBIX OCHOB YCTPOMCTBA,
pa3paboOTKU ¥ B3aMMOCBSI3H BCEX DJIEMEHTOB CHCTEM BOJOCHAOKEHUS M BOJOOTBEICHHS HACCICHHBIX
MECT, ¥ IPOMBIIIUICHHBIX MPEIIPUITHH;

3) dopmupoBaHHE KOMIICTCHIIMHA, HEOOXOMUMBIX [UIS YCICIIHOM HaydHO-IIeIaroruuyecKom
paboThI B JAaHHOM OTPAaCIId HAYKH.

2. Ilnanupyemble pe3yabTaThl 00y4eHUsI MO0 JUCHUIIHHE (MOIY.TI0)

IInanupyemsle pe3yJibTaThl 00yUeHHs 10 JHCHMIIIMHE (MOLYJII0) HaumeHnoBanue
OLICHOYHOI0 CPe/ICTBA

3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIINH, IPUMEHSIEMbIC
B 005acTH BOJOCHAOXKEHHS U BOJOOTBEACHHUS, METOJbI OpraHU3aluu
MPOBEACHUS U OIICHKU PE3yJbTATOB SKCIEPUMEHTAIBHBIX HCCIECIOBAHUN B
o0JacTh OYHCTKH U TPAHCHIOPTHPOBKU MPUPOTHBIX U CTOYHBIX BOJ C
WCIIOIb30BaHUEM HOBEHTIINX MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH, METOJbl TOWMCKA HAYYHOW M TMpPaKTHUeCKOH uH(popMaluu,
METO/IbI (bU3UIECKOTO u MaTeMaTU4ECKOTO (KOMIIBIOTEPHOTO)
MOJEJIUPOBAHUSI.

TecT, cobeceioBaHne

YMeTh: IPUMEHATh 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIMH I PEIICHUs
3aJa4 B 00JIaCTH BOJIOCHA0XKEHUS U BOJOOTBEICHMS, UCIIOJIb30BAaTh METObI
OpraHu3alMMu IPOBEACHUS M OLEHKH pe3yJbTaTOB 3KCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM B 00JACTH OYMCTKM M TPAHCIOPTHPOBKH TNPHUPOJIHBIX H
CTOYHBIX BOJA C  HCIOJb30BAaHUEM  HOBEMIIUMX  HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, IIPUMEHATh METOJAbI IIOMCKAa HAYYHOU U
MpaKTU4YeCKOW HMHPOpMAIMK, TPUMEHSATH METOAbl  (PU3UYECKOro U
MaTEMaTHYECKOr0 (KOMIBIOTEPHOT0) MOAECIUPOBAHHUS.

TecT, cobeceioBaHNe

BJ'Ia)IeTBZ HAaBbIKOM NNPUMEHCHHA 3aKOHOB €CTCCTBCHHOHAYUYHBIX AUCIUILINH
JUISL pEIICHUS 3a/1a4 B 00JaCTH BOJJOCHA0KEHHSI 1 BOJJOOTBEIACHHSI, HABBIKOM
HCIIOJIB30BAHHUA METOAOB OpraHU3alluy IMPOBCACHHUA W OLICHKU PE3YJIbTAaTOB
OKCIIEPUMEHTAIbHBIX  HUCCIEJOBaHM B 00JacTM  OYHCTKH |
TPAHCIIOPTHPOBKMA TPHUPOJHBIX M CTOYHBIX BOJI C HCIOJB30BaHHWEM | TECT, cOOeCceIOBaHUE
HOBEHINUX HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, HAaBBIKOM
MPUMEHEHHs] METOJIOB TIOMCKa HAaydyHOM M MpakTH4YecKod HuHGopMaiuu,
HAaBBIKOM HNPUMCHCHHA MCTOIOB (1)I/I3I/I‘-ICCKOI‘O U MareMaTHU4YCCKOI' O
(KOMIIBIOTEPHOT'0) MOICIMPOBAHUSI.




3. Yka3aHue MecTa IMCUMILTAHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMmbl

3.1. Jucnuminuna «BonocHabxeHue, KaHaau3alKs, CTPOUTENbHbIE CUCTEMbI OXPaHbl BOIHBIX
PeCypcoB» OTHOCHUTCS K 00pa30BaTeIbHOMY KOMIIOHEHTY Y4€OHOTO IJIaHa IPOTPaMMBbl aCITUPAHTYPHI.

3.2. Jlns w3ydeHUs [aHHOW JUCUUIUIMHBI HEOOXOMWMBI 3HAHUS, YMEHUS H HaBBIKH,
npuoOpeTeHHble TpH OO0yYeHWH TI0 TMporpaMmaM OakajaBpuara, CHenuaauTeTa W (WIn)
MarucTpaTyphl.

Tpebosanus Kk OCHOBHbIM 3HAHUAM, YMEHUAM U 6IIA0EHUAM 00YUAIOUWUXCA:
Jlns ocBoeHus UCLMIUIMHBL «BopocHaOxkeHue, KaHanu3alus, CTPOMTENbHBIE CHCTEMbl OXpaHbI
BOJIHBIX PECYPCOB» HEOOXOANMO:

3HAMb.

- HOPMaTUBHYIO, CIIPABOYHYIO U HAYYHYIO JIMTEPATYPY;

- IEPEI0BOI OTEUECTBEHHBIN U 3apyOeKHbIN OIBIT B 00JIACTH NPOEKTUPOBAHUS, CTPOUTEIHCTBA
U KCIUTyaTalluy CUCTEM BOJOCHA0XEHUS U BOJOOTBEICHMUS;

- COBPEMEHHBIE METO/Ibl M TEXHOJIOTUH OYMCTKU IIPUPOJHBIX U CTOYHBIX BOJ;

MEmbv.

- IIPOU3BCCTH PACUYCT H 3aAIIPOCKTUPOBATL BCC JJICMCHTBI CHUCTEM BO,I[OCHa6)KCHI/I5{ n
BOAOOTBCACHHA HACCIICHHOI'O ITYHKTA,

- pa3pa60TaTL BapuaHTbl CHUCTEM 060pOTHOFO BO,I[OCHa6)KCHI/I5{ 1 BOJOOTBCACHUA
MPOMBIIIJICHHOI'O NPCAINIPUATHA C HCIBIO ONTUMHU3ALUN HUCIIOJIb30BAHWA BOABI HA IIPOU3BOJCTBCHHLIC
HYXIbI;

- IPpOU3BCCTHU aHAJIN3 pa60TBI CHUCTEM BO,[[OCH8.6)KCHI/I$I 1 BOJOOTBCACHUA C LCIIBIO BBIABICHUS
HpO6H€M, BO3HHUKAIOMIUX B IPOLECCEC UX SKCILTyaTalluu,

61a0emn:

- METOAMKOW pelIeHHs KOHKPETHBIX 3a7ad HWHXEHEPHOW TMpakTUKU B  0OJIACTH
MIPOSKTHPOBAHMSI, CTPOUTEIIBCTBA U IKCIUTYaTAI[MH CHCTEM BOJIOCHAOKEHUS ¥ BOJJOOTBECHHSI,

- HaBBIKAMH OpTaHU3allMU U MPOBEACHUS HCCIEAOBAHUS MO OLEHKE YPPEKTUBHOCTH PAOOTHI
CHCTEM BOIOCHA0KEHUS M BOIOOTBEAEHUS B IIEJIOM U OTIENIBHBIX UX DJIEMEHTOB;

- HaBBIKAMU TOJATOTOBKHM U TPOBEJEHUS y4YEOHBIX 3aHSATHA B HMHTEPAKTUBHOW (opme Mo
OCHOBHBIM 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIIETO 0OPa30BaHMS.

3.3. Ilepeuenp mocnenyOMUX Y4eOHBIX TUCHUIUIMH, JJISI KOTOPHIX HEOOXOMMUMBI 3HAHUS, YMECHUS U
HaBbIKM, (opMupyeMble JaHHOM aucimiummHON: «llemarorndeckass mpaktuka», «lloaroroka
myOnuKanuii ¥ () 3asBOK Ha AaTEHTHl Ha N300peTeHHsl, TI0JI€3HbIe MOJIENH, TPOMBIIIUIEHHBIE 00pa3Ibl,
CEJICKLMOHHBIE JIOCTM)KEHUS, CBUAETENIBLCTBA O TOCYJApCTBEHHOM pETUCTpAllMU IPOrpaMM  JUIs
AIIEKTPOHHBIX BBIYMCIUTENBHBIX MAIIMH, 0a3 JaHHBIX, TONOJIOTUH HHTETPaIbHBIX MUKPOCXEM).

OcBoeHMe JaHHOW JUCIUILTMHBI 00€CIIeUnBAET BO3MOXKHOCTh AKTUBHOT'O YYaCTHs B MEKIYHAPOIHBIX
o0pa3oBaTeNbHbIX MPOrpaMMax, KOHPEPEeHLHUAX, CUMIIO3UyMaxX, YTEHUE CIeHUaIbHON JUTEpaTypsl U

zp.

4. O0beM AMCUMILUIMHBI B 324€THBIX €IMHHUIAX ¢ YKA3aHHEM KOJIHYECTBA aKaJeMHYeCKHX HJIH
ACTPOHOMHYECKHX YacOB, BbIIeJEHHbIX HAa KOHTAKTHYW padoTy oO0ydamommxcs ¢
npenoaasareseM (Mo BUAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEILHYI0 Pa00Ty 00y4aroMXcs



Yacos
Buja yueOHO# nesiTeJIbHOCTH Beero 1o CEM?(:CTpaM
KonTakTHas padora 42 42
(10 yueOHBIM 3aHSATHUSIM)
6 M. 4. 1eKyuu 28 28
npakmuyeckue 3auamus (113) 14 14
aabopamopHule 3anamus (J13) - -
Op. 8UObL AYOUMOPHBIX 3AHAMULL - -
CamocrositesbHas padora (CP) 138 138
TpynoeMKOCTh MO AUCIUIIITNHE 14C08. 180 180
3a4. el 3 &)
[IpomexyTouHas aTTeCTallMH 110 JacoB: 36 36
MUCLAILIINHE 3ad. e 1 1
HUTOroO: 4acoB: 216 216
OO0mas Tpy10eMKOCTh 3a4. ef: 6 6

5. Copep:kanue AUCHUILUIMHBI, CTPYKTYPHMPOBaHHOe IO TemMaM (pa3ieaM) ¢ YyKa3aHHeM
OTBEJEHHOT0 HA HHUX KOJUYECTBA AKAJAEeMHYECKHUX WJIH ACTPOHOMMYECKHUX YacOB M BH/I0B
YueOHbIX 3aHATHI

5.1. TemaTnueckuii miIaH JUCHUAILINHEI

KonrakTHasn
= padora (mo
Ne Paspen aucuunIMHbI § YHeOHbIM CP |Bcero
5 3aHATHAM)
= ek s | g3
1. | 1-ii paznen «BogocHaOkeHHe HACEIEHHBIX MECT 8 6 - 46 60
BopomoTpebiienre B HaceIeHHBIX MyHKTax. Pexxum
1.1.| BogonotpeGnenus, pacueTHble pacxo/bl. CUCTEMBI 2 2 - 14 18
BOJIOCHAOKEHU.
CoopyxeHus TSt MOJTyYeHUS BOJIbI us3
1 o | IOBEPXHOCTHBIX M TOJI3EMHBIX HCTOHYHHKOB, THIIEL M 5 5 i 16 20
KOHCTPYKIIMHM  HUCHONB3YEMBIX  COOPYXEHHH U
YCTPOWCTB, UX 000PYIOBaHUE.
IlonroroBka  BOmBl  JJId  Iiejdei MUTHEBOT'O
BojocHaOxeHusi. TpeOoBaHMS K KaueCTBY BOJIBI,
1.3.| OCHOBHBIE METOABI, TEXHOIOTMYECKHE CXEMBI H 3 4 2 - 16 22
COOPYKCHHSI, TIPUMEHSIEMbIC IS TTOJTYYCHHS BOIBI
TpeOyeMoro KayecTBa.
2. | 2-ii pazgen «BoaooTBeieHIE HACETICHHBIX MECT) 12 8 - 46 66
CucreMbl  BOJOOTBEIEHHS  HACEIEHHBIX  MECT.
2.1. 4 2 - 14 20
Hanpasnenus pa3BuTusi.
MeToapl  OYHCTKM  TOPOJCKHX  CTOYHBIX  BOJ,
o o | TEXHONOTHYECKHE CXEMBI u KOHCTPYKIIUU 4 9 i 16 29
HCIIOIB3YEMBIX COOPYKECHHH, YCTAaHOBOK, arllapaToB
1 MEXaHU3MOB.




Metoasl 00paOOTKH HIIOB M OCAJKOB CTOYHBIX H
2.3.| IpUPOAHBIX BOJ, KOHCTPYKIIMH  HCIIOJIb3YEMBIX 4 4 - 16 24
COOPYKCHHIA, YCTAHOBOK, aIlllapaToB U MEXaHU3MOB.
3 3-i1 pazmen: «BojocHaOeHHE ¥ BOJIOOTBEICHUE 8 i i 16 54
MIPOMBIIIIJICHHBIX MPEATPUSTHI
OcHoBHBIE CUCTEMBI MIPOU3BOJICTBEHHOTO
3.1.| BogocHaOXeHUsT W BOJOOTBEICHUS MPOMBIIIICHHBIX 4 - - 23 27
HNPEANPUITUI U KOMIUIEKCOB
3.2.| O6paboTKa MPON3BOACTBEHHBIX CTOYHBIX BOJI 4 - - 23 27
dDopMa NPOMEeKYTOYHOM aTTecTalluM — JK3aMeH 36 - - - - 36
HToro yacos: 36 | 28 | 14 - 138 | 216

5.2. ConepxaHue pa3aenoB AUCHUILIMHBI

1-i1 pa3nen: BogocHaOxeHne HaCEIEHHBIX MECT

1.1. BononorpeOieHHe B HAaCENEHHbIX MYHKTax. Pexum BomonorpeOseHHs, pacyeTHbIE
pacxojpl. CuCTeMbI BOOCHA0XKEHUS.

Pome Bompl B pasButum oOmectBa. Bonmomorpebnenne. Hopmbl pacxomoBaHUS BOJIBI
Omnpenenenue KoIM4YecTBa NOTPEOIIEMOI BO/IbI B HACEJICHHOM ITYHKTE Ha pa3jMuHble HYXAbl. Pexxum
notpebnenuss Boxbl. KooadduuumeHTsl CyTOYHOH UM dacoBoil HepaBHOMepHocTH. Ompenenenue
PacyYETHBIX CYTOUYHBIX, YACOBBIX U CEKYHAHBIX PACXOO0B.

CucTtembl BOJIOCHAOKEHHS 1 PEXKUMBI UX paOOTHL. POJb perynmmpyromumx 1 3amacHbIX eMKOCTEH
CHCTEM BOJIOCHA0)KEHUS B 00ECIIEUEHUH UX HAJCKHOCTU U SKOHOMUYHOCTU. PacueTr cucreMsl nogauu
Y pacnpeiesIieHus: BOJbI. Y CTpPOMCTBO, 000PYI0BaHHE.

OcHOBHBIE TUIIBI BOjIONUTaTENEH (HACOCOB), UCHOIB3YEMBIX B CUCTEMAaX BOJOCHAOXKEHMS, UX
pacxoAHO-HAOPHbIE XapaKTEPUCTUKH.

1.2. CoopysxeHus JUIsl MOTyYSHHsI BOBI U3 MTOBEPXHOCTHBIX M MMOJI3€MHBIX HCTOYHUKOB, TUIIbI U
KOHCTPYKLIUU UCIIOJIb3YEMBIX COOPYKEHUN U YCTPONCTB, X 000pyI0BaHUE.

CoopyxeHus i IpreMa BoJIbl U3 MTOBEPXHOCTHBIX UCTOYHUKOB, BOJOIPUEMHUKH OE€pEroBOro
U PYCJIOBOTO THIIOB, IUIaBY4YHME U JAPYTUe BOAONPUEMHHUKH. MepornpHusaTus 1o peido3aumTe, 6oproe ¢
JIEIOBBIMH IIOMEXAMH.

CoopyxeHus uisl IpreMa MoJ3eMHbIX BOJ. Bomo3abopHble CKBaXMHBI U IIaXTHBIE KOJIOJIIBI.
OunbTpel BOJ103a00pHBIX CKBAXHH. | OpH3OHTabHBIE M JIyueBble BOJ03a00pBI, KamnTax KIHOYeH,
BOJOINIOIbEMHOE OOOpyaoBaHue. BoccraHoBneHue neduTa CKBaXXUH UM IIAXTHBIX KOJIOALEB.
BocnonHenue 3anacoB MoA3EMHBIX BOI.

MeponpusTHs 10 3alMTe TOBEPXHOCTHBIX U MOA3EMHBIX BOJI OT 3arpsi3HEHUS.

1.3. [loaroroBka BOJbI AJIs LieNel MUTHEBOIO BOJOCHAOXKeHHs. TpeOoBaHUs K Ka4yeCTBY BOJBI,
OCHOBHBIE METO/IbI, TEXHOJIOTUYECKUE CXEMbl M COOPYKEHHUS, MPUMEHsSIEMbIE JJIsl MOJYyYE€HUS BOIbI
TpeOyeMoro KayecTna.

OcHoBHBIE TMOKa3aTeNd KadecTBa MPHUPOAHBIX BOJ, TpeOOBaHUS K KadyeCTBY BOJIbI,
UCTOJb3yeMON Il XO3AHCTBEHHO-TIUTHEBOTO U TPOMBIIUIEHHOTO BOJOCHA0XKEHUs, 0OOCHOBaHHE
MPUHLIMITUATIBHBIX CXEM KOMIUIEKCOB BOIOMOATOTOBUTENBHBIX COOPYKEHHH.

OCHOBHBIE TEXHOJIOTHUECKUE MPOLIECCHl U METO/IbI 00pabOTKH BOBI. TEXHOIOrMYECKHE CXEMbI
yIIy4IlIeHUs] KauecTBa BObI, X Kiaaccuukaius. OCHOBHbIE KPUTEPUHU JIJIS1 BEIOOPA TEXHOJIOTUYECKOM
CXEMBI M COCTaBa COOPYKEHUH.

KoarynupoBanue mnpumeceil BOJbI, KOAryJsiHTBI M (UIOKYJISHTBI, (PU3UKO-XUMHUYECKUE U
TEXHOJIOTMYECKUE OCHOBBI OYMCTKM BOJbI KOAryJMpOBaHHEM. J[03aTOpBl KOAryjasHTOB, KOMIUIEKCHI
CMEILIEHUS U XJIONTbeoOpa3oBaHusl.

I'psizeeMKHre coOpyKeHUs A yJAJEeHHUs NPUMECEH W3 BOJBL: OTCTOMHUKH, OCBETIMTENN C
B3BELLICHHBIM OCaJIKOM, (hIIOTaTOPBHI.

3aKOHOMEPHOCTH OCaX/IE€HHUs B3Becel B Boze. [ OpHU30HTANIbHBIE, BEPTUKAIbHBIE, paglalbHbIE
OTCTOMHUKH. TOHKOCIOMHOE OTCTaUBAHUE BOJLI.
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OcBeTiieHME BOJbI B CJIOE€ B3BEIICHHOTO OCaJKa. YJaJeHUE NpPUMECE BOJbl HANOPHOH
braoranuei.

Coopyxenuss uisi (QUHHUIIHOTO (MPAKTUYECKH IIOJHOTO) YyAaJeHHs IpuMeceid U3 BOJBI:
3epHUCTBIE W MeMOpaHHbIe (QuIbTphl. KOHCTPYKIIMM M pacder (QUIBTPOB CKOPBIX, MEIJICHHBIX,
npegmibTpoB. GUIbTpYIOIIKNE MaTepuaibl. KOHTaKTHBIE OCBETIUTEIH.

VYnanenue u3 BOABI NMpUMeceil MEMOpaHHOW MHUKPO- M yinbTpaduiabTpanmeil. AmnmaparypHoe
odopMmIIeHHE YCTaHOBOK.

OO6e33apaxkuBanre BOJbI. XJIOPUPOBAHHME BOJBI, O30HUPOBaHUE, yIbTpaduoneToBOE
o0JTydeHue 1 Jpyrue crocoobl 00e33apa’kiBaHKE BOJIBI.

YcTpaHeHre MPUBKYCOB M 3aI1aXxOB BOJIBI OKHCIIEHUEM, COPOIIMEH M COBMECTHBIM OKHCIICHUEM,
1 COpOLIHEH.

OcHOBHBIE METOIBI U 0O0OPYIOBAHUE JIJIS YIAAJICHUS U3 BOJBI )Kelie3a U MapraHiia.

2-i1 pa3aen: BogooTBeneHne HaceIEeHHBIX MECT

2.1. CucteMbl BOIOOTBEICHUS HAaCEJICHHbBIX MecT. HarpaBieHus pa3BUTHSL.

CucreMbl U cXeMbl BOJOOTBEACHUS HACEICHHBIX MECT: OOIlECIUIaBHasl, pa3/ieibHasl MOJIHAs U
HeMoJHas, KOMOMHUPOBAHHAS.

Teopernueckne OCHOBBI M OCOOCHHOCTH THAPABINYECKOTO pacyera CeTel M COOpYKEHHM
BOZJOOTBE/ICHUS.

CoBpeMeHHbIE MOAX0bl 1 METO/BI ONIPEAEICHHUS PacX00B U 00bEMOB CTOUYHBIX BOJI.

I'mpaBnuyecKkuil pacyer ceTell BOLOOTBEACHUS Pa3INYHbIX CUCTEM.

OneHka HaJEKHOCTH CeTed U COOPY)KEHUH CUCTEM BOJOOTBEICHHS. MeTonbl MOBBIIIEHUS
Ha/IeKHOCTH KaHAIM3aLMOHHOM CeTH ITyTeM J1yOIMpOBaHUs U KOJIbLIEBAHUS KOJUIEKTOPOB.

2.2. MeToapl OYMCTKH TOPOACKHX CTOYHBIX BOJ, TEXHOJOTHYECKHE CXEMbl U KOHCTPYKIIUH
HCIIOJIb3YEMBIX COOPYKEHMM, YCTAHOBOK, aIrlllapaToB U MEXAHU3MOB.

HeoOxonnMmas cremeHb OYMCTKM CTOYHBIX BOJ. IIpomeccsl cMmemeHuss u pa3daBieHUs B
BOZl0EMax. BbINyCKHM CTOYHBIX BOJ.

XapakTepucTuka  TOBEPXHOCTHBIX BOJ/IOMCTOYHHUKOB, ux KJIacCU(pUKaLIUS 1o
THJIPOXUMUYECKOMY M THAPOOHOIOrHYecKkoMy pekumy. [IpaBuiia oxpaHbl BOJIOEMOB OT 3arpsi3HEHMUS.

CMmelieHne CTOYHBIX BOJ TMpPU CIYCKE UX B PEKH, 03epa, BojoxpaHuiuina. OmnpeneneHue
HE0O0XOAUMOM CTETIEHU OYUCTKU CTOYHBIX BOJ] 10 KOHCEPBATUBHBIM M HEKOHCEPBATUBHBIM IPUMECSIM.

W3ydeHue ycioBuil BbIITyCKa CTOYHBIX BOJ B BOJIOEMBI ITPU IIEPMAaHEHTHOM 3arpsi3HEHUHU UX BO
BpeMeHu. Pa3paboTka HOpMaTHBOB KayecTBa OYMILEHHON BOJbI IPU TPYIIIOBOM BOJONOIb30BaHUU.

TeopeTnueckre OCHOBbI MEXaHWYECKOW OYUCTKM CTOYHBIX BOJ M METOIbl pacyera
coopykeHHi. TexHoIornuecke CXxeMbl, COOpYKeHuUsI 1 000py10BaHHUE.

TeopeTnueckre OCHOBbI OHOJIOTMYECKOM OYHMCTKM CTOYHBIX BOJ M METOJBI pacyera
COOpY>KEHHH OMoI0rnyeckoit O4MCTKU. TeXHONIOrn4eckue CXeMbl, COOPYKEHHsI U 000pYyIOBaHHE.

JloouncTka CTOYHBIX BOJI OT B3BELIEHHBIX BEIIECTB (MIBTPOBAHMEM 4YEpe3 3€pPHHUCTHIE
3arpy3Kku ¥ MeMOpaHbl. MeTObI I0OYMCTKH CTOYHBIX BOJ] PACTBOPEHHBIX OPTaHUUECKUX COCIMHEHHH,
azota u docdopa.

Metoabl  ob6e33zapaxkuBaHMs  (Ae3uH(eKunu) CcTOYHBIX BOJA. [IprMeHeHHe  CHIIBHBIX
OKHUCJIUTEJEeH — XJopa M O030Ha Uil Ae3WH(EKIHUH CTOYHBIX BOJ. YCTPOMCTBO U cxema paboThl
O30HATOPHBIX yCTaHOBOK. llomyueHue rumoxiopura HATpUs C TNPUMEHEHUEM DJIEKTPOJIM3a
noBapeHHo# conu. Y@ obe33apakuBaHUE CTOYHBIX BOJI.

2.3. Meronsl 00pabOTKM WJIOB M OC3AKOB CTOYHBIX M MPHUPOTHBIX BOJ, KOHCTPYKIHH
HCIOJIb3YEMBIX COOPYKEHHI, YCTAHOBOK, allllapaToB U MEXaHU3MOB.

Teoperuueckre OCHOBBI U MOAXO/IbI K 00pabOTKe Oca/ika U yTUIM3AIUS OCAJKOB CTOUHBIX BOJI.
Metoasl 1 KOHCTPYKIIMU COOPYKEHHM.

Metoap! 00e33apakuBaHUs OCaAKOB. AHa’poOHOE cOpakuBaHUE OCAAKOB. METaHTEHKH, MX
KOHCTPYKIIUHU, PEXKUMBI PaOOTHI.

Ob6e33apakxuBaHue 0CaIKOB Ha (pUIbTp-Tipeccax, HeHTpUPYrax u cenapaTopax.

Cymika, c)XUraHue 1 UCIOIb30BaHUE OCAJKOB.



3-i1 paznen: BogocHabkeHne U BOJJOOTBEICHUE MPOMBIIIIICHHBIX TTPEANPUITHM.

3.1. OcHOBHBIE CHCTEMBI IPOU3BOJCTBEHHOTO BOJOCHAOXKEHUS ¥  BOJOOTBEICHHUS
MIPOMBIIIICHHBIX MTPEANPUATHNA U KOMILICKCOB.

Pons BOABI B OCYIIECTBIEHUM TEXHOJIOTMYECKUX TMporieccoB. (OCHOBHBIE KaTerOpuu
notpebeHus Boabl. TpeOoBaHUS K Ka4eCTBY BOJIBI, PACXOJbI M PEKHUM BOAONOTPEOICHNUS, TOTPEOHBIS
HaIophbl, HAJEKHOCTb.

TexHuKO-2KOHOMHYECKOe OO0OCHOBaHWE TPEOOBAaHMH K KOJIMYECTBY M KauyeCTBY BOJBI,
pacxolyeMoi Ha MPOU3BOJICTBEHHBIC HYXK/IbI.

OcobGenHoctu cucteM 000POTHOTO BOAOCHAOKeHHUs. OXJIaKIaomne yCTpOHCTBa 000POTHBIX
CUCTEM BOJIOCHA0XCHHSI MPOMBIIIUICHHBIX TpennpusTuid. [lociienoBarensHOE UCIIOIB30BAHUE BOBI B
MTPOM3BO/ICTBE.

3aMKHYThI€ CHUCTEMbI BOJIHOT'O XO3SIMCTBAa IMPOMBIIUICHHBIX KOMIUIEKCOB U IPOMBIIICHHBIX
NpeANpUITHI, padoTalImMX MO0 OE30TXOMHONH WM MaJoOTXOJHON TexHojoruu. OcoOEeHHOCTH
CO3/IaHUs 3aMKHYTBIX CUCTEM. TEeXHMKO-2KOHOMHUYECKOEe 00OCHOBAHUE BHEJIPEHUS 3aMKHYTHIX CHCTEM
BOJTHOTO XO3SIMCTBA MPEINPHUATANA W MPOMBIIUICHHBIX Y3JI0B. ONIBIT CO3/IaHUS 3aMKHYTBIX CHUCTEM
BOJTHOTO XO3SIICTBA BCETO MPOMBIIIJIEHHOTO TTPEANPUSATHS.

3.2. O6paboTKa MPOU3BOJCTBEHHBIX CTOYHBIX BOJI.

Mexannyeckas,  XHMHYECKas, ¢u3nKO-XUMHUYeCKass W OHWOJOrMYecKass  OYUCTKA
MMPOM3BOJICTBEHHBIX CTOYHBIX BOJI Ha JIOKAJBHBIX OYHMCTHBIX COOPYKEHHUSAX C IIEIbI0 CO3JTaHUs
3aMKHYTBIX CUCTEM I[€XOB, MPEINPHUITHN U KOMIIJICKCOB.

MexaHudeckass OYKMCTKA ITPOM3BOJCTBEHHBIX CTOYHBIX BOJ: IPOIIECKHWBAHHE, OTCTAWBAaHHE,
KUPOYJIaBIMBAHKE, BBIICICHUEC CMOJI M Macel, pa3/ielicHHue B IEHTPaOSKHOM IoJie, QUIbTPOBAHHUE,
runepuIbTPAIHs.

XUMHYECKasi OYMCTKA IMPOU3BOJICTBEHHBIX CTOYHBIX BOJ: OKHUCIEHHUE, DJIEKTPOXUMHUYECKOE
OKHCJICHUE, 030HHUPOBAHUE, HEUTpaTH3alIl1s.

DU3NKO-XUMHUYECKasi OYUCTKA MPOU3BOACTBEHHBIX CTOYHBIX BOJ: KOATYJALHS, (IOKYISIINS,
OKCTPAKIIMOHHBIE CIMOCOOBI OYHCTKH, COPOIIMOHHBIE CMOCOOBI OUYMCTKH, (IIOTAIMs, 3Baroparus,
HOHHBIH OOMEH.

buonornueckast O4MCTKA MPOU3BOJCTBEHHBIX CTOYHBIX BOJ.

Metoasl U COOpPYKEHHSI JOOYUCTKU TOPOACKHX CTOYHBIX BOJI OT B3BEIICHHBIX BEIIECTB,
PacTBOPEHHBIX OPTAaHUYECKUX COETUHEHUH, a30Ta, hocdopa ¢ 1eIbI0 UX UCIIOIB30BAHUS B 3aMKHYTHIX
CHUCTEMax BOJHOTO XO3MCTBa MPOMBIIIIEHHBIX NpeAnpusaTUil. Jle3uH EKIus CTOYHBIX BO/I.

5.3. IlpakTruyeckue 3aHATUS

Ne Ne paznena . Bceero
HaumeHoBaHUe MPAKTHYECKUX 3aAHITHIH
n/n | THCHHUILTHHBI JacoB
1-# paznen «BogocHabkeHne HACETIEHHBIX MECT)
1 1.1 Pacdet K0ibIIEBBIX BOJIOPOBOJAHBIX CETEH 2
2 1.2. @uIbTpHI BO103a00PHBIX CKBAKUH 2

Pa3zpaboTka BBICOTHO-TEXHOJOTHUECKUX CXEM BOIOMPOBOIHBIX
OYHMCTHBIX COOPYKEHUH

2-1 paznen «BomooTBeicHNe HACETICHHBIX MECT
4 2.1. Pacuer 001IecIuIaBHOM CHCTEMBI BOIOOTBEAEHUS 2
5 590 Pazpa60TI<av KOMIUIEKCA ~ KaHAJM3aIllMOHHBIX  OYHCTHBIX
COOpY’KEHHH HACEJICHHOTO IYHKTa
6 2.3. MeTaHTeHKH, UX KOHCTPYKLIMHU, PEKUMBI PaOOTHI 4

3 1.3.

5.4. JJaGopaTopHbBIl MPAKTUKYM — HE TIPETYCMOTPEHO.




5.5. CamocTosiTenbHas pabota

Bcero

Ne Ne paznena .
Buja camocTosiTe1bHOM padoThI 4acoB

n/n | AUCHUILIHHBI

1-i1 paznen «BopocHabkeHHEe HACETICHHBIX MECT)

[TpopaboTKka TEOpEeTHUECKOT0 MaTepraia Mo KOHCIIEKTaM JICKITUH
1 11 U PpeKoMeHAyeMoW yueOHoW muTeparype. IloaroroBka x 14
JIOKJIa/IaM.

[TpopaboTka TEOPETUYECKOTO MaTepUalla Mo KOHCIIEKTaM JICKIIUH
2 1.2. U pekoMeHayeMoll  yueOHoW smreparype. Iloaroroska 16

pedepaTos.

[TpopaboTka TEOPETHIECKOT0 MaTepralia 0 KOHCIIEKTaM JICKITHi
3 1.3. U pexkomMeHayemou ydeOHO#l muteparype. lloaroroBka k 16
JOKJIaaM.

2-1i pazen «BogooTBeICHHE HACSIICHHBIX MECT)

[TpopaboTka TEOPETUYECKOTO MaTeprala Imo KOHCIIEKTaM JIEKIUH
4 2.1. u  pekomeHayemoil  yueOHoW sureparype. Iloaroroska 14

pedepaTos.

ITpopaboTKa TEOPETUIECKOTO MaTEpUalIa 10 KOHCTIEKTaM JIEKIIUH
5 2.2. U pekomMeHayemou ydeOHO#l muteparype. IloaroroBka k 16
JOKJIaJaM.

[TpopaboTka TEOPETUYECKOTO MaTepraa Imo KOHCIIEKTaM JIEKIUH
6 2.3. u  pekomeHayemoil  yueOHoOW  sureparype. Iloaroroska 16

pedepaTos.

3-i1 paznen «BopocHaOkeHNE W BOJOOTBEICHNE TIPOMBINUICHHBIX TPEATIPHSATHI

[TpopaboTka TEOPETUIECKOTO MaTeprala Mo KOHCIIEKTaM JIEKIUH
7 3.1. U pekoMeHjayemol  y4deOHO#W  nmtepartype. IloaroroBka 23

pedeparos.

[TpopaboTka TEOpPETHIECKOTO MaTepralia 10 KOHCIIEKTaM JISKITHH
8 3.2. U pexkomMeHayemol y4eOHO#l mwuteparype. lloaroroBka k 23
JIOKJIa/IaM.

6. IlepeyeHb y4eOHO-METOAMYECKOT0 oOOecleYeHUs [JIS CAMOCTOSATEJbHOH  PpadoThI
00yyauuxcst Mo JUCHUNJINHE

1. PaGouas nporpamma 1o JUCLUIIHHE.

2. KOHCIIEKTHI JIEKIIMHA 11O TUCIUILINHE.

4. IlepedeHpb BONIPOCOB MPOMEXKYTOUHOM aTTeCTAIUH.

5. IIpoBepoYHBIE TECTHI IO TUCHUATUINHE.

6. [IpezenTanuu No AMCUUILINHE.

7. O6pazoBarenbHbIe (PUIBMBI O COBPEMEHHBIX TEXHOJOTHIX MPOSKTUPOBAHUS, CTPOUTEIHCTBA
Y DKCIUTyaTalluy CHCTEM BOJOCHAOXEHHS U BOJJOOTBEICHHS.

8. YueOHo-MeTomuueckoe odecnedeHie MCUUILIMHEBL pa3MerieHo B LMS Moodle.

7. ®oHX OLEHOYHBIX CPEICTB /UIA NPOBEACHUS] NMPOMEKYTOYHON/TeKyIed M NMPOMEXKYTOYHOMN
arrecraunuu oﬁyqalomnxm o AMCHHMIIJIMHE

OOC obecrieunBaeT OOBEKTUBHBIA KOHTPOJIb JOCTHKEHMSI BCEX pE3YyJIbTaTOB OOy4YeHHUS,
3aIJIAaHUPOBAHHBIX JJIS1 AUCLUIIINHBI.

@®OC Bxioyaer B ceosi:

- IepeueHb KOHTPOJIMPYEMBIX Pa3ieoB AUCLUUILUIMHBI C YKa3aHUEM Pe3yIbTaTOB 00y4eHUS;
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- THIIOBBIC KOHTPOJIbHBIC 3aJaHHs WM WHBbIE MaTepuaibl, HEOOXOAWMBIC Ui OLCHKU
3HAaHUI, YMEHHUI ¥ HaBBIKOB U (MJIM) OIBITA JESITEIBHOCTH, XapaKTEPU3YIOIIUX dTanbl (HOPMUPOBAHHS
pe3yabTaTOB OOy4YeHUs] M OOCCICYHMBAIOIIMX JOCTH)KCHHE IUIAHHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMBI;
- METOAMYECKHE MaTepHalibl, ONMPEACISIOIINE IPOICAYPbl OLCHUBAHUS 3HAHUWMA, YMCHHUH,
HABBIKOB ¥ (MJIH) OTIBITA IEATEIHHOCTH, XapaKTEPU3YIONINX dTanbl (HOPMHUPOBAHHS KOMITETESHIIUH.

7.1. IlepedeHb KOHTPOIMPYEMBIX Pa3/IeNIOB JUCIUILINHBI C YKa3aHUEM Pe3yIbTaTOB O0yUeHUs

Ne
n/n

KonTposmnpyembie
pa3jieJibl JMCHUILIMHbI

Pe3yabTaTsl 00yyeHus

1-i1 paznen «BomocHabkeHHE HACEICHHBIX MECT)

1.1. Bogonorpebiienne B
HACCJICHHBIX  ITyHKTaX.
Pexum
BOJIONIOTPEOIICHUS,
pacueTHbIC pacxopl.
CucreMsl
BOJIOCHAOXKEHU.

3HaTh: OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JUCLHMIUIMH,
MpUMEHsSIEMbIE B CHUCTEMaX BOJOCHAOKEHUS HACEJIEHHBIX ITYHKTOB,
METOAbl ~OpPraHu3alMM MpPOBEACHUS M OLEHKH pe3yJbTaToOB
OKCHEPUMEHTAJIbHBIX ~ HMCCIEIOBAaHMKA B OOJACTH  CHUCTEM
BOJ/IOCHA0)KEHUS HACEIEHHBIX ITYHKTOB C UCIOJIb30BaHUEM HOBEHIINX
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, METO/IbI TIOUCKA
Hay4yHOH M MpaKkTU4YecKod HH(popManuu 1o mpobdiemaMm B cdepe
BOJIOCHA0)KEHUSI HACEJIEHHBIX ITYHKTOB, METOAbI (PU3UYECKOro U
MaTEMaTHYeCKOro (KOMIIBIOTEPHOI0) MOJEJIMPOBAHUS 3a1ad B
00J1acTH BOAOCHA0KEHHUsI HACEJICHHBIX TYHKTOB.

YMeTb: HCHOJIB30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JTUCLUIUIMH, IPUMEHSEMbIE B CUCTEMaX BOJOCHA0KEHUSI HACETIEHHBIX
IIYHKTOB, UCIIOJIb30BaTh METO/bl OPTAaHU3ALUN ITIPOBEACHUS U OLICHKH
Pe3yIabTaTOB SKCIIEPUMEHTAIBHBIX MCCIIEJOBAHUN B 00JIACTH CUCTEM
BOJIOCHA0KEHNUSI HACEJIEHHBIX NYHKTOB C MCIOJIb30BaHUEM HOBEMIINX
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH, HCHOJIb30BATh
METOJIbl TIOMCKa Hay4yHOW M MPAaKTUYECKOM HMHPOpMauu 1o
npobiemaMm B chepe BOJOCHAOXKEHHS HACENEHHBIX IyHKTOB,
UCIOJIb30BaTh  METOABbl  (PU3UYECKOTO W MaTeMaTH4eCKOIro
(KOMITBIOTEPHOr0) MOJICIMPOBAHUS 3a7a4 B 00J1aCTU BOJIOCHAOKEHUS
HACEJICHHBIX ITYHKTOB.

BJ'Ia)ICTI): HaBBIKOM HUCITOJIB30BAHUA OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCIHUIUIMH, TPUMEHSIEMBIX B CHCTEMax
BO]IOCHa6)KeHI/I5[ HACCJICHHBIX ITYHKTOB, HABBIKOM MCIIOJIb30BAHUA
METOJIOB OpraHU3allid TPOBEICHUS H OIEHKH pe3yIbTaToOB
OKCIIEPUMEHTAILHBIX ~ WCCIICJIOBAaHWA B O0JIACTH  CHUCTEM
BOJOCHA0KEHU ST HACEJIICHHBIX MTyHKTOB C UCIOJIb30BaHUEM HOBEHUIIINX
I/IH(b0pMaI_[I/IOHHO-KOMMyHI/IKaHI/IOHHBIX TeXHOHOFHﬁ, HAaBBIKOM
WCIIONIb30BaHUS METOJIOB TIOMCKA HAay4YHOM © MPAKTUYECKOM
nHpopManuu no mpobiemam B chepe BOIOCHAOKEHHUST HACEIEHHBIX
MYHKTOB, HABBIKOM HCIIOJIb30BAaHHUS METOJOB (DU3MYECKOrO U
MaTeMaTH4eCKOro (KOMITBIOTEPHOTO) MOJEIUPOBAaHUS 3a7ad B
00J1aCTH BOJOCHA0KEHHUS HACEIEHHBIX MYHKTOB.

1.2. Coopyxenus s
MONyYeHHUsT  BOIBI W3
MTOBEPXHOCTHBIX u
MOJI3EMHBIX HCTOYHHKOB,
TUNBl W KOHCTPYKLHHU
HCTIOJIB3YEMBIX

COOPYKEHHI u

3HAaTh: OCHOBHBIE 3aKOHBl €CTECTBEHHOHAyYHbBIX JAMCLMILIMH,
MpUMEHsieMble B pPa0OTe€ COOpPYKEHMH sl TOJY4YeHHs] BOJABI U3
MOBEPXHOCTHBIX M IOJ3EMHBIX MCTOYHMKOB, METOJbl OpraHHU3aLNU
MPOBEEHUS M  OLEHKH  PE3yJIbTaTOB  JKCIEPHUMEHTAIbHBIX
UCCIIeIOBaHN B 00JacTH  BOM03a00OpPOB € HCIOJIB30BaHUEM
HOBEHIIMX  MH(POPMALNOHHO-KOMMYHUKALMOHHBIX  TEXHOJOTHH,
METOAbl TIOWCKAa HAyYHOM M TPaKTHUYeCKOM wuHdopMammu 1o
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YCTPOWCTB, Ux
obopynoBaHue.

npobiemMamMm B cepe  IPOSKTHUPOBAHUSA, CTPOUTEIBCTBA U
(YHKIMOHMPOBAaHUS  BOJ03a00pOB, MeTOAbl  (U3NYECKOTO U
MaTEMaTHYeCKOro (KOMIIBIOTEPHOI0) MOJEIHUPOBaHMS 3agady B
o0yacTu (HYHKIIMOHUPOBAHUS BOJ103a00POB.

YMeTh: WCMONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH, TPUMEHsAEeMble B paboTe COOPYXKEHUIl AJi MOTYy4YEeHUS
BOJIBI U3 TIOBEPXHOCTHBIX U TMOJ3EMHBIX MCTOYHHKOB, HCIIOIH30BAThH
METOJIbl  OpTraHM3allMd TPOBEACHUA U  OLEHKU PE3yJbTaTOB
SKCHEPUMEHTAIbHBIX HCCIENIOBaHUKA B 00JAaCTH BOJ03a00pPOB C
WCIOJIb30BAHUEM HOBEUIINX HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM,  MCIIOJb30BaTh  METOJbl  IOMCKAa HAYYHOH U
NMpakTHUecko  mHpopMamuu 1o  mnpobdbiremMam B cdepe
MIPOCKTHPOBAHMS, CTPOUTEIILCTBA u (GYHKITMOHUPOBAHHUS
BO/103200pOB, UCIIOJIb30BATh METO/IBI (busnueckoro u
MaTEMaTHYeCKOro (KOMIIBIOTEPHOT0) MOJEIMPOBAaHUS 337ad B
00sacTi (hYHKIIMOHUPOBAHUS BOJI03a00POB.

Bnagerb:  HaBBIKOM  HUCIOJB30BAaHUS ~ OCHOBHBIX  3aKOHOB
€CTeCTBEHHOHAYYHbIX JMCLUUIUIMH, TPUMEHAEMBIX B  pabore
COOPYKEHMH /1711 TOJIy4YEHUs BOJABI U3 MOBEPXHOCTHBIX U MOJ3EMHBIX
UCTOYHHUKOB, HAaBBIKOM HCIIOJIb30BaHUS METOJIOB OpraHU3aLUU
MPOBEJEHUS U  OLEHKH  PE3yJIbTaTOB  JKCIEPHUMEHTAIbHbBIX
UCCIIeIOBaHMM B 00JacTd  BOA03a0OPOB € MCIOJB30BaHHEM
HOBEWIINX  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJOTHIA,
HaBBIKOM HCII0JIb30BaHUsI METOJIOB ITOMCKA HAYYHOW U IMPAaKTUYECKOil
uHbpopManmu 1O  mpobiremam B cdepe  IPOSKTHPOBAHUS,
CTPOUTENbCTBA M (YHKIMOHMPOBAHUS BOJ03a00pOB, HABBIKOM
UCIOJIb30BaHUS  METOJIOB  (PU3MYECKOTO0 M  MaTeMaTH4eCKOIro
(KOMITBIOTEPHOTO) MOJIETIUPOBAHUS 3a1a4 B obsacTu
(YHKIIMOHUPOBaHUS BOJ103a00POB.

1.3. TloaroroBka BOABI
JUIA  IeJle MUTHLEBOIO
BOJIOCHA0KEHMSI.
TpeboBanust Kk KadecTBy
BOJIBI, OCHOBHEIE
METO/IBI,
TEXHOJOTHYECKHUE CXEMBI
u COOPYKCHHS,
MIpUMEHSIEMbIE JUISt
TTOJTYYCHUS BOJIBI
TpeOyeMoro KayecTna.

3HaTh: OCHOBHBIC 3aKOHBl E€CTECTBEHHOHAYYHBIX TUCIHIUIMH,
IIpUMEHsIEMBbIE B pabOTe COOPYKEHUH JUIsl BOJAONOATOTOBKU, METO/IbI
OpTaHu3aIH MIPOBEICHUS u OLIEHKHU pe3yIbTaToB
HKCHEPUMEHTAJbHBIX HMCCIEJOBAHUNH B  00JacTH  COOpYXEHUH
BOJIOTIOATOTOBKM C HCIOJH30BAHWEM HOBEHIIMX HH(OPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTMH, METOJbl MOHMCKAa HAy4HOH W
npakTHyeckod  umHpopmanumu 1o  mnpobiremam B cdepe
MIPOEKTHUPOBAHUS, CTPOUTENbCTBA u (YHKITMOHUPOBAHUS
COOPY)KEHHH  BOJOMOATOTOBKH,  METOABl  (U3HYECKOTO |
MaTeMaTHYeCKOro (KOMIBIOTEPHOTO) MOJEIMPOBAHUS 337ad B
o0yacTi HYHKIIMOHUPOBAHUS COOPY)KEHHUI BOIOMIOATOTOBKH.

YMeTh: HCNONb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUIIIINH, TPUMEHsSIeMble B  pabOTe  COOpYXKEHUH A
BOJOIIOATOTOBKH, HCIOJIb30BAaTh METOJbI OPraHU3alluu IPOBEICHUS
U OIEHKH pEe3ylbTaTOB JKCIEPUMEHTAJIBHBIX HCCIIEOBAaHUN B
00JIaCTH  COOpPY>KEHHH  BOJOIMOATOTOBKM C  HCIIOJIb30BaHUEM
HOBEHIIUX  HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHUH,
HCIIOJIb30BAaTh ~ METOJbl ITOUCKA HAaydyHOM M  NPAKTUYECKOU
uHpopmanuy 1o mpobiemMam B cdepe  MPOEKTUPOBAHMS,
CTPOMUTENBCTBA u (bYHKIMOHUPOBAHUS COOPYKEHUM
BOJIONOATOTOBKH,  MCIOJIB30BaThb  METOABI  (pU3MUECKOro U
MaTEMaTHYECKOro  (KOMIIBIOTEPHOT0) MOJEJIUPOBAaHUS  337ad B
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o0nactu QYHKIIMOHUPOBAHUS COOPYKEHUH BOJIONIOITOTOBKH.

Bnagers:  HaBBIKOM ~ MCIOJB30BAaHUS ~ OCHOBHBIX  3aKOHOB
€CTeCTBEHHOHAYYHbIX JMCUMIUIMH, TPHUMEHSEMBIX B  paboTe
COOPYKCHMM Ul BOAOIOATOTOBKHM, HAaBBIKOM HCIIOJb30BaHUSA
METOJIOB ~ OpraHu3allid IIPOBEIEHUS M OLIEHKH pPE3yJbTaTOB
SKCHEPUMEHTAIbHBIX MCCIEJOBAHUNH B  00JAaCTH  COOPYKEHUH
BOJIONIOATOTOBKM C HCMOJIB30BAHMEM HOBEHIINX HH(POPMAIIMOHHO-
KOMMYHHMKAIlUOHHBIX ~ TEXHOJIOTMM, HABBIKOM  HCIIOJIb30BAHMS
METOZOB TIOMCKAa HAay4yHOW M TPAKTUYECKOH WHPOpMaLUU 10
npobiemMaM B cepe  IPOSKTHUPOBAHUSA, CTPOMTEIBCTBA U
(YHKIIMOHMPOBAHUS ~ COOPYKCHHUH  BOJOIOJTOTOBKH, HAaBBIKOM
UCIOJb30BAHUS  METOJIOB  (DU3MYECKOIO0 M MaTeMaTH4eCKOro
(KOMIIBIOTEPHOTO) MOJEIINPOBAHUS 3a1a4 B obnactu
(YHKLIIMOHMPOBAHUS COOPYKEHUH BOJIONOATOTOBKHU.

2-1i paznen «BogooTBeIcHIE HACEIICHHBIX MECT)

2.1. CucreMnl
BOIOOTBEICHUSA
HACEJIEHHBIX MECT.

Hamnpasnenns pazButusi.

3HaTh: OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUHBIX JUCLMIUIMH,
MpPUMEHSIEMBIE B CHCTEMaxX BOJOOTBEICHUS HACEICHHBIX ITYHKTOB,
METOAbl ~OpPraHu3alMM MpPOBEACHUS M  OLEHKH pe3yJbTaToB
OKCHEPUMEHTAIbHBIX  HMCCICNOBAaHWKW B OOJNACTH  CHCTEM
BOJ/IOOTBE/ICHUSI HACEJIIEHHBIX IYHKTOB C UCIOJIb30BAHUEM HOBEHUIIMX
MH(GOPMAIMOHHO-KOMMYHUKALIMOHHBIX T€XHOJIOTHH, METO/IbI TIOMCKA
HAyYHOH W TpaKTUYeCKOW WH(poOpMaluu 1Mo mpodiemaMm B cdepe
BOJIOOTBE/ICHUSI HACEJIEHHBIX ITYHKTOB, METOJbl (PU3UYECKOTO U
MaTEMaTHYeCKOro (KOMIIBIOTEPHOT0) MOJEIMPOBAaHUSA 337ad B
00J1aCTH BOJOOTBE/ICHUS] HACEJICHHbIX YHKTOB.

YMeTb: HCMONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JTUCIUILINH, IPUMEHsIEMbIE B CUCTEMaX BOJOOTBE/ICHUSI HACETICHHBIX
ITYHKTOB, UCIIOJIb30BAaTh METO/JIbl OpraHHU3allui IMPOBCACHUSA U OLICHKN
PE3YNIbTAaTOB SKCIEPUMEHTATBHBIX HCCIEIOBAaHUN B 00JaCTU CUCTEM
BOAOOTBEACHHNA HACCICHHBIX ITYHKTOB C MCITIOJIb30BAHHUEM HOBEUIINX
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HCHOJIh30BaTh
METOJIbl TIOMCKa HAayYHOW M MPAKTUYECKOW HHGPOpMAIUK IO
npobiemMaMm B cdepe BOJOOTBEIACHUS HACENEHHBIX IYHKTOB,
UCIONIb30BaTh  METOABl  (PU3UYECKOTO W MaTeMaTH4YeCKOro
(KOMIIBIOTEPHOT0) MOJICIUPOBAHUS 3a/1a4 B 00JACTH BOJAOOTBEICHUS
HACEJICHHBIX MTYHKTOB.

Biamers:  HaBBIKOM ~ HCIIOJNIB30BAaHHUS ~ OCHOBHBIX  3aKOHOB
€CTECTBEHHOHAYYHbIX JUCLHUILINH, IIPUMEHSEMBIX B CHUCTEMax
BOJIOOTBEJICHHSI HACEJIEHHBIX ITYHKTOB, HABBIKOM HCIIOJIb30BAaHUSA
METOZOB OPraHM3alMd TPOBEIECHHUS U OLCHKH PE3YJILTATOB
OKCIIEPUMEHTAJBHBIX  HCCIEJJOBaHMM B 0O0JIacTH  CUCTEM
BOJIOOTBEJICHHs HACEICHHBIX IIYHKTOB C UCIIOJIb30BAHUEM HOBEHIINX
MH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTUH,  HaBBIKOM
WCIIONB30BAaHUSI METOJOB IIOMCKAa HAydYHOM W  IPAKTHYECKOU
uHbopManuu 1o mnpobieMam B chepe BOJOOTBEIACHUS HACEICHHBIX
MYHKTOB, HABBIKOM HCIIOJIb30BaHUSI METOA0B (DU3MUECKOro U
MaTeMaTH4YeCKOro (KOMIBIOTEPHOTO) MOJEIMPOBAHUS 33had B
00JacTi BOAOOTBEICHUS HACEIECHHBIX TYHKTOB.

2.2. Metonbl OYUCTKH
TOPOJICKUX CTOYHBIX BOJ,
TEXHOJIOTHYECKUE CXEMBI
u KOHCTPYKLIUHU

3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX AUCIUIUIMH,
MIpUMEHsIeMbIe B pad0Te COOPYKEHHM JJIsl OYMCTKH CTOUHBIX BOJ,
METO/bl OpTraHU3alui IPOBEJICHUS U OLIEHKH PE3yJIbTaTOB
9KCIIEPUMEHTAIBHBIX HCCIEAOBaHUN B 007aCTH COOPYKEHHUM JIst
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HCIIOJIb3YEMBIX
COOPY’KEHH, YCTaHOBOK,
anmnaparoB u
MEXaHH3MOB.

OYHCTKHU CTOYHBIX BOJ C HCIOJIb30BAaHUEM HOBEUIINX
UHPOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUM, METO/IbI TOMUCKA
HAy4YHOH M NMpaKTU4YecKoi nH(opMaIuu mo mpodbiemam B cepe
MPOEKTUPOBAHUS, CTPOUTEIHCTBA M ()YHKIIHOHHUPOBAHHSI
COOPY)KEHUIA ISl OYUCTKH CTOYHBIX BOJI, METOBI (PU3NYECKOTO
MaTeMaTH4YeCKOro (KOMIbIOTEPHOT0) MOICTUPOBAHUS 3a/1a4 B
obnactu QyHKIIMOHUPOBAHUS COOPYKEHUMN JJISI OYUCTKHA CTOYHBIX
BO/I.

VYMeTh: HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX
JAUCHUILUIMH, MNPUMCHACMBIC B pa60Te COOpy}KeHI/Iﬁ 11 OYHUCTKHU
CTOYHBIX BOJ, HCIIOJb30BAThb MCTOAbI OpraHHU3alluX IPOBCACHHUA U
OIICHKHU PE3YJbTAaTOB SKCIICPUMEHTAJIBHBIX I/ICCJ'ICIIOBaHI/Iﬁ B oOJracTu
COOpy)KeHI/If/'I I O4YUCTKHM CTOYHBIX BOJA C HCIIOJIB30BAHUEM

HOBEHIIUX  HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX  TEXHOJOTHUH,
WCIIONB30BaTh  METOJBI  TOMCKA HAyYHOM W  MPAKTHYECKOU
uHdopmanuu 1o mpobiemMam B cdepe  MPOESKTHPOBAHUS,

CTPOUTENBCTBA M (DYHKIIMOHUPOBAHHUS COOPY)KEHUH ISl OYHCTKH
CTOYHBIX  BOJ,  MCIIOJIb30BaTb  METOAbl  (PU3UYECKOTO U
MaTEMaTHYeCKOro (KOMIIBIOTEPHOT0) MOJEIMPOBAaHUSA 337ad B
00acTH (YHKLIMOHUPOBAHUS COOPYKEHMH JUIl OUMCTKH CTOYHBIX
BOJ.

Bnagers:  HaBBIKOM ~ HCIOJB30BAaHUS ~ OCHOBHBIX  3aKOHOB
€CTECTBEHHOHAYYHbIX  JUCLMIUIMH, T[PUMEHSEMBIX B pabore
COOPYKEHMM JUIsl OYMCTKM CTOYHBIX BOJ, HABBIKOM HCIIOJIb30BAHMUS
METOJIOB OpraHM3allid TIPOBEIEHUS M OLIEHKH pPE3yJbTaTOB
HKCHEPUMEHTAJIbHBIX HCCIEOBAaHUNA B OOJIACTH COOPYXKEHMH s
OYUCTKH  CTOYHBIX BOJ C  HCIIOJIb30BAHMEM  HOBEWIIUX
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TEXHOJOTMH,  HAaBBIKOM
HCIIONB30BAaHMUSI METOJNOB IIOMCKAa HAydyHOM W  IPAKTHYECKOU
uHbpopmanuu 1o  mpobiremaM B cdepe  IPOEKTHPOBAHUA,
CTPOUTENbCTBA M (YHKIUMOHUPOBAHMSI COOPYKEHUH Ui OYMCTKH
CTOYHBIX BOJI, HABBIKOM HCIOJb30BaHHUSA METOAOB (PU3NYECKOTO U
MaTeMaTHYecKoro (KOMIIBIOTEPHOTO) MOJEIMPOBAaHUSA 3a7ad B
00acT (YHKIMOHUPOBAHUS COOPYKEHMH JUI OUMCTKH CTOUHBIX
BOJ.

2.3. Metoasl 00paboTKU
WJIOB M OCAJKOB CTOYHBIX

U TPUPOJIHBIX  BOJ,
KOHCTPYKIIUU
HCIIOJIb3YEMBIX
COOpPYKEHHUI, YCTAaHOBOK,
anmnaparoB u
MEXaHU3MOB.

3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JTUCIUILINH,
MIpUMEHsIEMbIE B paboTe COOPYXKEHHH JIJ1s1 00pabOTKH UIIOB U
0CaJIKOB CTOYHBIX U MPUPOIHBIX BOJ, METO/IbI OPraHU3AIIH
MIPOBE/ICHUS M OIICHKH PE3yJIbTaTOB AKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHHM B 00J1aCTH COOPYKEHUH /17151 00pabOTKH UIIOB U
0CaJIKOB CTOYHBIX U TIPUPOJIHBIX BOJ] C UCTIONB30BaHUEM HOBEUIITHX
MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, METO/IbI TOUCKA
Hay4yHOU U MpakTH4eCKON MHpOopMaIuu 1o npobdiemam B chepe
MPOEKTUPOBAHHUS, CTPOUTENHCTBA U (PYHKIIMOHUPOBAHUS
COOPYKEeHHM 1711 00paOOTKHU WIIOB U OCAJKOB CTOYHBIX M MPUPOTHBIX
BOJI, METO/1bI (PU3MUYECKOTO U MATEMATUYECKOTO (KOMIIBIOTEPHOTO)
MOJISIIMPOBAHUS 3a/1a4 B 00,1aCTH QYHKITMOHUPOBAHHSI COOPYKEHUH
U1 00pabOTKU MJIOB M OCAJKOB CTOYHBIX U MPUPOIHBIX BOJI.

YMeTb: WCIONBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCLUIUIMH, TPUMEHseMble B paboTe COOpyKeHHH sl 00paboTKu
WIJIOB U OCAJKOB CTOYHBIX M HPUPOJIHBIX BOJ|, UCTIOIH30BATH METO/IBI
OpraHu3aIyu IPOBEICHUS u OLICHKHU pe3yIbTaTOB
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HKCHEPUMEHTAIbHBIX HCCIEIOBAaHUNA B OOJIACTH COOPYXKEHHMH st
00pabOTKM WJIOB W OC3JAKOB CTOYHBIX M HPUPOTHBIX BOA C
WCIOJIH30BAHUEM HOBEUIINX HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTUH, HWCIONB30BaTh  METOJIbl  IIOWCKAa HAYYHOH W
npaktuyeckoid — mHpopMamumum 1o mpobmemam B cdepe
IPOEKTUPOBAHUS, CTPOUTEIHCTBA " (bYHKIIMOHHPOBAHUS
COOPYKCHH JIJIs1 00pabOTKHU WIIOB U OCAJIKOB CTOYHBIX U MPHPOIHBIX
BOJl, HCIOJb30BaTh METOABI (H3MYECKOTO M MaTeMaTHYECKOTO
(KOMIIBIOTEPHOTO) MOJEIINPOBAHUSA 3a1a4 B obnactu
(GYHKIIMOHHPOBAHHS COOPYKEHHUH a1 00pabOTKM WIIOB M OCAJKOB
CTOYHBLIX U MMPUPOAHBIX BO.

Bnamerh:  HaBBIKOM  HCIIOJIb30BaHMSI ~ OCHOBHBIX  3aKOHOB
€CTECTBCHHOHAYYHBIX  JUCIMIUIAH, TPUMEHSEMBIX B  pabote
COOpYKEHHI It 00pabOTKH UJIOB U OCAIKOB CTOYHBIX M MIPHPOTHBIX
BOJI, HABBIKOM HCIIOJIb30BaHUsI METOJOB OPTaHHU3AIMH MTPOBEICHUS H
OLICHKU PE3yJIbTAaTOB SKCIIEPHUMEHTAILHBIX UCCIICAOBAHUI B 00JIACTH
COOPY>KEHM I8 00pabOTKU UIIOB U OCAJKOB CTOUHBIX U MIPUPOIHBIX
BOJI c WCTIOJIb30BaHUEM HOBEHUIIIHX WH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX ~ TEXHOJIOTHH, HABBIKOM  HCIIOJIb30BAHHS
METOJZIOB TIOMCKAa HAy4yHOW M TIPAKTUYECKOH WHQPOpMAIMU 110
npobiemaMm B cdepe  MPOCKTHPOBAHUS, CTPOUTEIBCTBA U
(YHKIIMOHHPOBAHUSI COOPYKEHHUH NIl 00paOOTKU WIIOB U OCAIKOB
CTOYHBIX W TPHPOJHBIX BOJ, HABBIKOM HCIIOJIb30BAHHSI METOOB
(bu3nIecKoro u MaTeMaTHYECKOTO (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS 3a/1a4 B 00JIACTH (DYHKIIMOHUPOBAHUS COOPYKEHUI
JUist 00pabOTKH UJIOB U OCAJKOB CTOYHBIX M MPUPOIHBIX BOJI.

3-ii pazen «BogocHa0KeHHE U BOJIOOTBEICHUE TIPOMBIITUICHHBIX TTPEITPHSITHIA

3.1. OCHOBHEIE CUCTEMBI

MIPOU3BOJICTBEHHOTO
BOJIOCHAOKECHHS
BOJIOOTBEICHUS
MIPOMBILIIIEHHBIX
MpEATPUITHI
KOMIIJIEKCOB

u

3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JTUCIUILINH,
MPUMEHSEMBIE B CHCTEMAaX BOJOCHAOKEHHS U BOJJOOTBEICHHS
MPOMBIIIICHHBIX TPEANPUATHHA, METO/IbI OpPraHU3aLUHU IPOBEJCHUS U
OILIEHKHU PEe3yJIbTaTOB KCIIEPUMEHTAIBHBIX HCCIIEIOBAHUHN B 00JIaCTH
CHCTEM BOJJOCHAOEHHS U BOJIOOTBEICHHS MPOMBIIUICHHBIX
MPEINPUATHH € UCTI0JIb30BaHHEM HOBEUIINX MH()OPMAITMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI, METOBI IIOMCKA HAYYHOU U
IpakTU4YecKoit MH(popMaIuu o mpodiaemam B cepe BoJOCHAOKEHUS
Y BOJIOOTBEICHHSI TPOMBIIICHHBIX TPEIPUSTHIA, METOIBI
(U3MYECKOT0 U MATEMaTUUECKOr0 (KOMITbIOTEPHOTO)
MOJIETTMPOBAHUS 331a4 B 00JIACTH BOJOCHAOKEHHS U BOJOOTBEICHHS
MPOMBIIIICHHBIX TPEANPUSITHH.

YMeTh: HCIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH, TPUMEHSEMbIE B CHCTEMaxX BOJOCHAOKEHHS W
BOJIOOTBE/ICHUS ~ MPOMBIIIICHHBIX — MPEANPUATHH, HCIIOIB30BaTh
METOJIbI OpPTaHM3AIMH TPOBEJACHUS W OICHKH Pe3yJbTaTOB
OKCIIEPUMEHTANbHBIX  HCCIEAOBaHM B 0O0JIaCTH  CHCTEM
BOJIOCHA0XKEHUS W BOJOOTBEJACHHS IMPOMBINUICHHBIX MPEAPUATHHA C
WCIOJIb30BaHUEM HOBEUIINX HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM,  MCIOJb30BaTh  METOJIbI  TMOWCKAa HAYYHOH U
npakTHuyeckoi HH(opmMaluu 1o npodiemam B chepe BoAoCHAOKEHUS
U BOJIOOTBEJICHUS TPOMBINUICHHOTO TPEANPHUATHS, HCIIOIH30BaTh
METONbI  (PU3UYECKOT0O U MaTEMaTHYECKOTO (KOMITBIOTEPHOTO)
MOJICIIMPOBAHUS 3a/1a4 B 00J1aCTH BOJOCHAOKEHUS U BOAOOTBEICHUS
MPOMBIIIJICHHOT'O TTPETPHSITHSL.
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Brnagerb:  HaBBIKOM  WCIOJB30BAHUS ~ OCHOBHBIX  3aKOHOB
€CTECTBCHHOHAYYHBIX JUCIHUIUINH, NPUMEHSIEMBIX B CHCTEMax
BOJIOCHA0)KEHUSI U BOJIOOTBEJICHUS TMPOMBIILICHHOTO TPEANPHSITHS,
HABBIKOM HCTOJb30BAaHUS METOJIOB OpTraHM3aIlMM TPOBEACHHUS H
OLICHKU PEe3yJIbTAaTOB SKCIIEPHUMEHTAILHBIX UCCIICAOBAHUI B 00JIACTH
CUCTEeM BOJOCHAOXXEHUS W  BOJOOTBEACHHS  MPOMBIIIICHHBIX
NPEINpPUATHA € UCIOJB30BaHUEM HOBEWINMX HH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIX ~ TEXHOJOTHHA, HABBIKOM  HCIIOJIb30BAHHUS
METOZIOB TIOMCKAa HAy4yHOW H TIPAKTUYECKOH WH(POpMAIUU 110
mpobiemam B cepe  BOJOCHAOKEHHS W BOJOOTBEICHHS
MPOMBINICHHBIX MPEANPUATHN, HABBIKOM HCIIOJIB30BaHUS METOOB
(hbU3UIECKOTO u MaTeMaTH4eCKOTro (KOMITBIOTEPHOT0)
MOJICIIMPOBAHUS 3a]a4 B 00JaCTH BOJOCHAOXKEHHS M BOJOOTBEACHUS
MIPOMBIIICHHBIX TPEAIPUSITHHA.

3.2. O6pabotka
HPOU3BOJICTBEHHBIX
CTOYHBIX BOJ

3HaTh: OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHbBIX JUCLMILIUH,
npuUMeHsieMble B paboTe  COOpY)KEHUH  IJIsI  OYMCTKH
[IPOU3BOJICTBEHHBIX ~ CTOYHBIX  BOJ, METOAbBl  OpraHU3alUU
MPOBEJECHUS M  OLEHKH  PE3yJIbTaTOB  JKCIEPUMEHTAIbHBIX
UCCIEOBAaHUM B 00JACTM  COOPYXKEHMM 118  OYUCTKH
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJl C KCIIOJb30BAaHHUEM HOBEHILINX
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, METOIbI TIOMCKA
HAay4yHOM M TMpakTU4eckod HHoOpMaluu o mpodiemam B cdepe
MIPOEKTUPOBAHMUS, CTPOUTENIBCTBA U (GyHKIIMOHHPOBAHUS
COOPYKEHMM JJii OYHCTKM MPOU3BOJCTBEHHBIX CTOYHBIX BOJ,
METOABl  (U3MYECKOTO W  MaTeMaTHYeCKOro (KOMITBIOTEPHOTO)
MO/JIEIMPOBaHUS 3a7iay B 00JacT (QYHKIIMOHUPOBAHUS COOPYKEHUI
JUIsL OYUCTKH MTPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

YMeTh: HCNONb30BaThb OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH, TpPUMEHsAEeMble B paboTe COOPYXKEHUH Ml OYMCTKH
MIPOU3BOJCTBEHHBIX  CTOYHBIX  BOJ,  HCIOJb30BaTh  METOJBI
OpraHu3alu IIPOBEACHUS u OLICHKH pe3yiabTaToOB
HKCHEPUMEHTAIbHBIX HCCIENIOBAaHUNA B OOJIACTH COOPYXEHUH s
OUYHCTKH TPOU3BOJICTBEHHBIX CTOYHBIX BOJl C HCIIOJIB30BaHUEM
HOBEHWIIMX  MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX  TEXHOJOTHIA,
HCIIONB30BAaTh ~ METOJbl IIOMCKA HAYYHOM UM  INPAKTHYECKOU
uHbpopmanuu 1o  mpobiremaM B cdepe  IPOEKTHPOBAHUA,
CTPOUTENbCTBA U (YHKIMOHUPOBAHMSI COOPYKEHUH I OUYMUCTKU
MIPOU3BOJCTBEHHBIX  CTOYHBIX  BOJ,  HCIOJb30BaTh  METOJbI
¢uznueckoro " MaTeMaTH4eCKOro (KOMIBIOTEPHOTO)
MOJICIMPOBAHUS 3a7iad B 00JacTl (QYHKIIMOHUPOBAHUS COOPYKEHUN
JUISL OYUCTKH MTPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

BnameTp:  HaBBIKOM  HCIIOJB30BAaHHMS ~ OCHOBHBIX  3aKOHOB
€CTeCTBEHHOHAYYHBIX JHWCIUIUINH, TPHUMEHSEMBIX B  padoTe
COOpPY)KEHHM JUIsl OYHMCTKH TPOU3BOACTBEHHBIX CTOYHBIX BOJ,
HABBIKOM HCIIOJIE30BaHUSI METOJIOB OpTaHU3aIlMH IPOBEICHHUS W
OLIEHKU Pe3yJbTaTOB 3KCIIEPUMEHTAIBHBIX UCCIIEOBAaHUM B 00JIacTH
COOpPY)KEHHH JUIsl OYHCTKH IPOW3BOJCTBEHHBIX CTOYHBIX BOJI C
MCIOJIb30BAHUEM HOBEUIIMX HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI, HABBIKOM HCIOJB30BAHHUS METOJIOB TIOMCKA HAYYHOH U
npaktuyeckoi — mH(opMamuu  mo  mpobiremam B cdepe
IPOEKTUPOBAHUS, CTPOUTEIHCTBA u (bYHKIIMOHHPOBAHUS
COOPY)KEHMHM JUIsl OYHMCTKM TPOU3BOACTBEHHBIX CTOUYHBIX BOJ,
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HABBIKOM HCIIOJI30BAHMSI METOIOB (PM3HUECKOTO M MATEeMaTHIECKOTO
(KOMITBIOTEPHOTO) MOJICIIUPOBAHUS 3a1a4 B obnactu
(YHKITMOHUPOBAHUS COOPYKEHUHN T OUYMCTKU TPOU3BOJCTBEHHBIX
CTOYHBIX BOJI.

7.2. Onucanue mnokazaTeled W KPUTEPUEB OICHHWBAHWS KOMIIETEHIIMM HA pPa3jIMYHbIX ATanax ux
(hopMHUpOBaHMS, OTMCAHKUE KA OI[CHUBAHMS

OlIeHKa «OTIUYHOY

— CHCTEMAaTU3UPOBaHHBIC, TIIYOOKHE M TOJHBIC 3HAHHUS IO BCEM pasjeliaM JIHUCIMIUIMHBI, a
TaKKe M0 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 32 MPEACIIb y4eOHOM MPOTrpaMMBbl;

—TOYHOE MCIOJIb30BaHNE HAYYHOW TEPMUHOJIOTHUH, CHCTEMAaTHYECKH TPAMOTHOE M JIOTHYCCKHU
MPaBUIILHOE U3JI0’KEHHUE OTBETA HA BOIIPOCHI;

— 0e3ynpevHoe BIIAJICHHEC HHCTPYMEHTAPUEM YICOHOUM TUCIMILIMHEI, yMEeHHE er0 d()h()EeKTHBHO
MCIOJIb30BaTh B MOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

— BBIp@XCHHAs CIIOCOOHOCTh CaMOCTOSTEIbBHO M TBOPYECKH peliaTh CIOXKHBIC MPOOJIEMbI U
HECTaH/IapPTHBIC CUTYAIUH;

— [IOJTHOE U TJIYOOKO€ YCBOEHHE OCHOBHOM M JIOMOJIHUTEIBHOM JINTEPATyphl, PEKOMEH JOBAaHHOU
paboueii mporpaMMoi 1Mo JUCIUTIINHE;

—YMEHHUE OPUEHTHPOBATHCS B TEOPHSIX, KOHIEHIUIX U HANPABICHUSX TUCIUIUIMHBI U J1aBaTh
UM KPUTHYECKYIO OIICHKY, UCTIOIb3Ysl HAYYHBIE JTIOCTHKCHUS JPYTUX TUCIHUTUINH,

—TBOpYECKass CaMOCTOSITeTbHAass paboTa Ha MPAKTHUYECKUX/CEMHUHAPCKUX/Ta00paTOPHBIX
3aHATHSX, AKTHBHOE YYaCTHE B TPYIIIOBBIX OOCYKICHHSX, BHICOKHN YPOBEHBb KYJIbTYPBI MCIIOIHCHUS
3aJIaHNM;

—BBICOKHI YPOBEHb CPOPMHUPOBAHHOCTU 3asBICHHBIX B paboueil mporpaMMe pe3yabTaToB
oOy4eHwus.

O11eHKA «XOPOIIIOY

— J0CTATOYHO IIOJHBIC U CI/ICTeMaTI/I3I/IpOBaHHBIe 3HaHUA 110 AUCHUITIINHE,

—YMeHI/Ie OpI/ICHTI/IpOBaTBCSI B OCHOBHBIX Teopm[x, KOHICIIIUAX U HaHpaBJ’IeHI/ISIX JOUCIIUITIINHBI
U aBaTh UM KPUTHUYECKYIO OICHKY;

—UCTIONIb30BaHUE HAyYHOW TEPMHHOJOTHH, IJUHTBHUCTUYECKH U JIOTHUECKHU MPaBUIBHOE
M3JI0’KEHUE OTBETa Ha BOMPOCHI, YMEHHE JIeIaTh 000CHOBAHHBIC BHIBO/IBI;

— BJIAACHHC I/IHCTp}/MCHTapI/ICM 110 AUCLIMIIIINHE, yMeHI/Ie €0 HUCIIOJIB30BATh B ITOCTAHOBKC U
pElIeHNH HAyYHBIX U MPo(ecCHoHANbHBIX 33/1a4;

—YCBOCHHE OCHOBHOW M JIOMOJHUTENBHOW IJIUTEpaTyphbl, PEKOMEHAOBAHHON paboueit
MPOrpaMMOii MO AUCIUILIHHE;

— caMoCTOsITeNlbHAsL pa0oTa Ha MPAKTUYECKUX 3aHATHUSAX, YUACTHE B TPYMIOBBIX OOCYKICHUSIX,
BBICOKHW YPOBEHb KYJIBTYPbI UCITOJIHEHUS 3aJaHUN;

—CpeIHuH ypoBeHb C(HOPMHPOBAHHOCTH 3asABICHHBIX B pabouell MporpamMMe pe3yibTaToB
o0OyueHusl.

O1neHKa «y/I0BIETBOPUTEILHOY

— I0CTaTOYHBII MUHUMAJIbHBIA 00BbEM 3HaHUH 1O TUCIMITIIMHE;

— YCBOEHHE OCHOBHOM JIMTEPATyphl, PEKOMEHJOBAHHOW paboueil mporpaMmoi;

—yYMEHHE OpPHUEHTUPOBATHCA B OCHOBHBIX TEOPHUAX, KOHLENUMUAX M HANpaBICHUAX 110
JUCHUIUIMHE U JaBaTh UM OLIEHKY;

— MCIIOJIb30BaHUE HAy4YHOI TEPMHHOJIOTHH, CTUJIMCTHYECKOE U JIOTHYECKOE M3JI0KEHUE OTBETa
Ha BOIIPOCHI, YMEHHE JIeTaTh BBIBOJbI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHUE MHCTPYMEHTAapHEeM y4eOHOM JUCHUIUIMHBL, YMEHHE €ro MCIIOJIb30BaTh B PELICHUN
TUIIOBBIX 3a7a4;
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—YMEHHME I10J] PYKOBOJCTBOM IIPENOAaBaTells pellaTh CTAHAAPTHLIE 3a1a4H;

—paboTa Moja pPYKOBOJCTBOM MpernojaBaTeisl Ha MPAKTUYECKUX 3aHATUAX, AOMYCTHMBIH
YPOBEHb KYJIBTYPBI UCIIOIHEHUS 33 JaHUN

—IOCTaTOYHBIA MUHUMAJbHBIA YPOBEHb C(OPMHUPOBAHHOCTH 3asfBICHHBIX B paboueit
IIporpamMMe pe3yibTaToB O0yUeHHUs.

O1eHKa «HEY/I0BICTBOPUTEIILHOY

— (hparMeHTapHbIC 3HAHUS 110 AUCLHUILINHE;

— OTKa3 OT OTBETa (BBIMOJHEHUS MMCbMEHHOM Pa0OThI);

— 3HaHHE OTJEJbHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX paboueil mporpaMMoil Mo AUCHHUILINHE;

— HEyMEHHE UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJTM4re TpyObIX OMIMOOK;

— HU3KHUH YPOBEHb KYJBTYPbI UCIIOIHEHUS 3aJaHUN;

— HU3KUH YpOBEHb CQOPMHUPOBAHHOCTH 3asBICHHBIX B pabouell MporpaMme pe3yibTaToB
o0OydeHusl.

IlIxana oneHHBaHUS
KonnyecTBO NpaBUIIBHBIX
OTBETOB, % Ouerka
1o 50 «HEYJOBJICTBOPUTEILHOY, «HE 3aUTECHO
ot 51 o 65 «YJOBJICTBOPUTEIBHOY, «3aUTCHOY
oT 66 fo 85 «XOPOIIIOY, «3a4TEHOY
oT 86 COTIIMYHO», «3aUTCHO

7.3. TunoBsie KOHTPOJIBHBIC 3aJlaHUA WM MHBIC MaTCpUalibl TeKymefI aTTecralnuu, HCO6XOI[I/IMI>IC JIIA
OLIEHKM 3HAHWH, YMEHUH M HaBBIKOB M (WJIM) ONbITA JEATEIBHOCTH, XapaKTEPU3YIOIIHUX 3Tarbl
dhopMUpOBaHUS PE3yIbTATOB 00YUYEHHUS U 00CCIIEUNBAIONINX TIOCTHKEHHUE TJIAHUPYEMBIX Pe3yIbTaTOB
OCBOEHUS 00pa30BaTEIbHON MPOrpaMMBbI

Acce (pedepaTbl, JOKIAABI, COOOIIECHHUST)

Tembl 0oKk1a008

1-i1 pa3znen: BogocHabxeHne HaceIEHHbBIX MECT

Ponb BoabI B pa3BuTHM 00IIECTBA.

MeponpusTHs 1o 3aliuTe MOBEPXHOCTHBIX U MOA3EMHBIX BOJI OT 3arpsi3HEHMSL.
OCHOBHBIE TEXHOJOTHYECKHE MTPOIECCHl U METOIBI 00pabOTKH BOIHI.

OCHOBHBIE KPUTEPUHU JJIS1 BHIOOPA TEXHOJIOTMUECKOW CXEMBI M COCTaBa COOPYKEHHIA.
OxpaHa ¥ KOHTPOJIb Ka4eCTBa BOJ] MPUPOTHBIX HCTOUHHKOB.

Bocnonnenue 3amnacoB 1Mo13eMHBIX BO/I.

ocoarwNE

2-11 paznen: BonooTBeieHue HaceIEHHBIX MECT

1. OneHka HaIe)KHOCTH CETEN U COOPYKEHUN CUCTEM BOJOOTBEACHUS.

2. IIpaBuiia oXpaHbl BOLOEMOB OT 3arpsA3HEHHUS.

3. Teopernueckne OCHOBBI MEXaHMYECKOW OYMCTKN CTOYHBIX BOJI.

4. Teopernueckue OCHOBBI OMOJIOTMUECKOW OUUCTKH CTOYHBIX BOJI.

5. MeTtoasl 06e33apakuBanus (A€3UHGEKINN) CTOYHBIX BO/.

6. Teopernueckue OCHOBBI U TOJXO0/1bI K 00pabOTKe U YTHIIM3ALUHU OCAIKA.

3-11 paznen: BogocHabkeHre U BOJOOTBEICHUE TPOMBIIIIICHHBIX TPEANPUATHN
1. Oco0eHHOCTH CHCTeM 00OPOTHOTO BOJIOCHAOKEHHS.
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Oco0GeHHOCTH CO3/1aHUSI 3aMKHYTBHIX CUCTEM.

MeToabl OUUCTKH TPOU3BOJACTBEHHBIX CTOUHBIX BO/I.
CxeMbl OUHCTHBIX YCTaHOBOK, 3()()eKTUBHOCTH PaOOTHI.
VYcnoBust coOpoca CTOUHBIX BOJI B BOJIOEMBI.

arwn

TecToBblE 3aHaHUA

1-i1 pa3znen: BogocHabxeHne HacCeJICHHBIX MECT

1. Onpenenute BOIy, KOTOpas IO BCEM yKa3aHHBIM IOKa3aTeNIIM COOTBETCTBYET TPEOOBAHHUAM
CaulluH:

a) M = 1,0 mr/m, 1] = 5 rpan, 3anax: 3 Gamra

0) M = 2,0 mr/mn, L] = 15 rpan., 3amax: 0 6aynos

B) M = 1,5 mr/n, 11 = 19 rpan, 3anax: 2 6amia

r) M = 1,0 mr/mn, Il = 37 rpan, 3amax: 1 Gamn

2. BpiOepute mpaBUIIBHBIN MOPSAIOK PACCTAHOBKM NMPHUMECEH BOJIBI 1O pa3Mepy, HauuHasi OT
0oJjiee KpyIHBIX.

a) Cycnensun u sMmyibcun > KoslonJHO-pacTBOpEHHbIE BellecTBa > MOJEeKyIspHO-
pacTBOpEHHbIE BellecTBa > BelecTsa, 1MCCOLMMOPOBAHHBIE HA HOHBI

0) KomnmoumHo-pactBopeHHble BemectBa > CycleH3WH W SMYJIbCHH > MOJEKYIspHO-
pacTBOpEHHBIE BellecTBa > BelecTsa, 1MCCOLMMOPOBAHHBIE HA HOHBI

B) CycneH3un u sMmyinbcud > MoseKkyisspHO-pacTBOpeHHbIe BeliectBa > KostougHo-
pacTBOpEHHbIE BellecTBa > BelecTsa, 1MCCOLMMOPOBAHHBIE HA HOHBI

r) KomnougHo-pacTBopeHHble BellecTBa > BelectBa, AMCCONUMUOpPOBaHHbIE HAa MOHBI >
MounekynsipHO-pacTBOpeHHbIE BeniecTBa > CyCIIEH3UU U OMYJIbCUU

3. l1lenoyHOCTHIO BOJIBI HA3BIBAETCS:

a) cymma KoHIIeHTpanuil karnoHos Ca2+ u Mg2+

0) oOuiee copep)kaHue BEIIECTB, OOYCIOBIUBAIOIIMX MpPU JUCCOLMALMU WM B pe3yibTare
TUIPOJIN3a NOBBIIIEHHYIO KOHIIeHTpauuu noHoB OH-

B) 3arpsI3HEHHOCTb BO/IbI OPraHUYECKMMHU BEIleCTBAMU

I') CyMMapHO€ KOJINYECTBO HEJIETYYHX BEIIECTB, MPUCYTCTBYIOIIUX B BOJAE B KOJIJIOUJTHOM U
MOJIEKYJISIPHO-TUCIIEPCHOM COCTOSIHUM

€) KOHLEHTpalus KPEMHUEBOW KUCJIOTHI B IIEpecyeTe Ha JBYOKHCh KPEMHUS, HAXOMSIIYIOCS B
HCXOJHOU BOJE

4. CyxuM OCTaTKOM Ha3bIBAETCS:

a) cymMa KoHIIeHTpanuii karnoHos Ca2+ u Mg2+

6) oOmiee copep)kaHue BEIECTB, OOYCIOBIUBAIOMIMX MpPU JTUCCOLHUAIMU WM B pe3yjbTare
TUAPOJIN3a MOBBIIIEHHON KOHIIEHTpaunn noHoB OH-

B) 3arpA3HEHHOCTD BOJIbI OPraHNYECKMMH BEILIECTBAMU

I') CyMMapHO€ KOJINYECTBO HEJIETYYMX BEIECTB, MPUCYTCTBYIOIIKUX B BOJAE B KOJIJIOUJTHOM U
MOJIEKYJIIPHO-AUCIIEPCHOM COCTOSIHUU

1) KOHIEHTpalusi KpEMHUEBON KUCIIOTHI B IepecueTe Ha ABYOKHUCh KPEMHHUS, HaXOSIIYIOCs B
HCXOHOU BOJE

5. Uto Takoe BpeMs 3aIlIUTHOTO JeHCTBUS 3arpy3Ku?

a) 5 MHUH JU1s1 1I000TO CKOpOoro puibTpa

0) BpeMs, B T€UEHHE KOTOPOIO JaHHas 3arpy3ka OCBETJISET BOJY A0 3HAU€HHUs MYTHOCTU B
¢bunpTpaTe — 2 mMr/n

B) BpeMs, B T€YEHHE KOTOPOTO JAaHHAs 3arpy3ka CIOCOOHAa OCBETJIATH BOMY /O 3aJaHHBIX
apameTpoB
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r) BpeMs, B TEYCHHE KOTOpOro oOecreunBaeTcsi oOpaTHas BOJSHAs IPOMBIBKA CKOPOTO
¢bubTpa.

6. [l mo3upoBaHUs Kakoro peareHra npennaznaueH JJUMBA?
a) U3BECTKOBOE MOJIOKO

0) pacTBOp KoarysiasHTa

B) pacTBOp MIOXJIOPUTA HATPUS

r') aMMHa4Hasi BOJ1a

7. Ilmockoe nHUIIE U CKPEeOKOBBIE MEXaHU3MBI — 3TO COOTBETCTBYET:

a) TOPU30HTAIBHBIM OTCTOMHUKAM, Pa0OTaIOMIUM 0€3 KOaryJsluy B3BECH
0) TOpPU3OHTAIBHBIM OTCTOMHHUKAM, paOOTAIOIIUM C KOAryJsiuei B3Becu
B) KOHTAKTHBIM ocBeTiuTensim KO-1

I') KOHTaKTHBIM ocBeTnTesiM KO-3

8. Ilpu oueHbp OONBIION MYTHOCTH HCTOYHHKA BojxocHaOxeHHs (Oomee 1500 mr/m) yto
MpeycMaTpuBaeTCs B IOMOJMHEHUE K AByXcTyneH4aTsiM cxemam ['O+Cd / OBO+CD?

a) ycTaHOBKa MUKPO(UIBTPOB

0) paguayibHbIC / BEPTUKAIbHBIC OTCTOMHUKH

B) 00s13aTEILHO MPEO30HUPOBaHUE (030HATOPHAS + KOHTAKTHBIN pe3epByap)

') yCTaHOBKA OapabaHHBIX CETOK

9. Kakas u3 yka3aHHBIX (UIBTPYIOLIUX 3arpy30K HE SBISETCS HHEPTHOM?
a) KBapIIEBbIN MECOK,

0) IpoOJICHBIN aHTPAIIUT,

B) KEpam3uT

I') ApoOIeHbI MpaMop

10. YkaxxuTe BEpHBIH IUana3oH BO3MOXKHBIX CKOPOCTeH (GUITBTPOBaHUS CKOPHIX (DUIBTPOB
a)V=0,1-02wm/MH;

0)V=0,1-02wm/c;

B)V=5-12m/4;

r)V=5-12wm/c

11. BaxspIM mapaMeTpoM (QUIBTPYIOLIEH 3arpy3ku SIBISETCS MEX3E€pHOBask MOPHCTOCTb.
bonpmias nopucToCTh O3HAYACT:

a) MEHbIIIE THAPABINYECKOE CONPOTUBIICHHE 3arpy3KH => OOJIbIIIE IPA3EEMKOCTh

0) GoJIbIIIe THAPABINYECKOE COMTPOTUBIICHHUE 3arPy3KH => OOJIBIIIE TPA3EEMKOCTh

B) MEHBIIIE THIPABINYECKOE COPOTUBIICHUE 3arPy3KU => MEHbIIIE TPSI3€EMKOCTh

r) OOJIBIIIE THAPABINIECKOE COTIPOTUBIICHNE 3aTPY3KH => MEHBIIIE TPSA3EEMKOCTh

12. U3 kakoro Marepuaia yCcTpauBarOTCs MOJICPKUBAIONTNE CIION CKOPBIX (PHIIETPOB?
a) meOeHb WM I'paBuil;

0) NeHOMOIUCTUPOT;

B) MpaMOpHasi KpOIIKa;

I') KBapLEBbIil IECOK

13. Kakoe u3 ycinoBui yCTOHYHBOW PabOTHI OCBETIUTEIS CO B3BEHICHHBIM OCAIKOM SIBIISICTCS
JTUTTHAM:

a) OTCYTCTBHUE B IMOCTYIAIOIICH BOJE My3bIPHKOB BO3IYXa;

0) Xopolliee pacpeeIeHne BOAbI 10 TUIOMIAIN;

B) MyTHOCTbH MOCTYTAIONIEH BOJBI HA OCBETIUTEND - He Oosiee 200 mr/m
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I') IOCTOSIHHAS IPOU3BOAUTENBHOCTD (M3MeHeHue He 6omnee 10% B yac);
1) IOCTOsIHHAs Temneparypa (u3meHenue He 6osee 1 °C B yac).

14. Ha pucyHKe HMXeE TMpPEICTaBICH CMECHTEIbHBIH KOMIUIEKC. B memsx s¢gexTuBHOrO
XJIONbeOOpa30BaHUs MO Mepe JABMKEHMs KUAKOCTH CJeBa HalpaBO K OTCTOWHUKY, HUHTEHCUBHOCTh
IepEMEILIMBaHUS JODKHA:

a) HE MCHSThCS

0) Bo3pacrarthb

B) CHHUKAThCSA

15. KoTopoe BewecTBo U3 NepeurcieHHbIX HE SIBJISETCS] OKUCIUTENIEM:
a) 030H

0) xJ0p

B) IEpMaHraHat Kajius

I') BCE BbIIICYKa3aHHbBIC BELIECTBA SBISIOTCS OKUCIUTEIIMHI

1) BCE BBIIIEYKa3aHHbIE BEILIECTBA HE SIBIISIFOTCS] OKUCIUTENSIMU

16. VkaxuTe METOJ, HE IMO3BOJISIIONIMIA OCYIIECTBISITh YJAJICHWE W3 BOJBI OPTaHUYCCKUX
BEIIIECTB, IPUBKYCOB M 3aMaxoB (T.€. 1€30I0PAIHIO BOIbI):

a) copOmus

0) OKHCIICHHE

B) asparus

') COBMECTHOE OKUCIICHUE U COPOIUs

17. Kakoe yTBepx/ieHUE HE SIBJIAETCS BEPHBIM?

a) bakrepunuaaeiii >PQexkT XjJopa W €ro NPOU3BOIHBIX OOBSICHAETCS B3aHMMOJICHCTBHEM
XJIODHOBATUCTOM KHUCIOTBI M TUIIOXJOPUTHOTO HMOHA C BEIIECTBAMHU, BXOJJIIMMU B COCTaB
MPOTOIUIA3MBI KJIIETOK OaKTepuii, B pe3ysIbTaTe Yero MocieHuEe THOHYT

6) bakrepuruansiii 3¢ ¢dexT X10pa B BoJie yMeHbIIaeTcs ¢ nopelmenueM pH, ocobenno npu pH
6onee 8. [TorTomMy 00€33apakuBaTh BOJIY 11€JIECOO0OPA3HO /IO BBEJCHUS MIEJIOYHBIX PEareHTOB

B) Baxkneiimum nocTtonHCcTBOM 00€33apakuBaHuUs BOJIbl XJOPHUPOBAHUEM SIBIISICTCS JUTUTEIIBHOE
nocjeneiicTBue Xjopa B BOJAE, UYTO OOECIEUMBACT MOJACpP)KaHHE HOPMAIBHOTO CaHUTAPHOTO
COCTOSIHUS B BOJIOIIPOBOJIHBIX CETSX

r) Bce BhlieckazaHHOE BEpHO

18. Ha xakom Oepery cieayer pacmoiorath B0103a00p 1 €ro BOJIONPUEMHUK?
a) Ha BorHyTOM BHE 30HBI JBUKECHHS CY/I0B

0) Ha BoraHyTOM B 30HE JIBIKEHHS CYJIOB

B) Ha BBINTyKJIOM BHE 30HBI JBUKECHHSI CY/I0B

r) Ha BBITyKITOM B 30HE JBMKCHHS CYIOB

19. MunuMalbHBIA Pacxo]; BOABI B peke coctarisieT 1 m3/c. PacyeTHsIil BOMBI B BOJg03a00pe
300 a/c.

Bo3MoxHO 7111 IpOn3BOAUTH 3a00p BOIBI?

a) Jla

0) Her

B) Jla, HO TOJIBKO C UCTIOIB30BAHUEM PETYIUPYIOIINX MEPOIPUITHI

20. Bonozabop Il kareropuu Haie:xKHOCTH Mogauu BoAbl. [lomoruii Geper clioKeH U3 CKallbHBIX
nopoj. Kakoii Tum Bojo3abopa cienyeT BeIOpath?

a) beperosoii Bos103a60p

0) beperosoii Bo103a00p ¢ 00JIETYCHHON TOJ3EMHON YaCThIO
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B) PycnoBoii Bo/103a00p ¢ CaMOTEYHBIMU JTUHUSMHA
r) PycioBoii Boi03ab0p ¢ cuoHHBIMU TUHUSIMHA
1) KomOuHMpOBaHHBIN BOA03a00D

21. BogonpueMHUK 30HTUYHOTO TUIIA IPUMEHSETCS B LEIAxX?
a) boprObI ¢ OmooOpacTaHUIMU

0) Kak pri003amuTHOe yCTPOMCTBO

B) Jlyist ycTpoiicTBa 3alUIIIEHHBIX BOAOIIPUEMHUKOB

22. WNmeercss Oe3HANOPHBIN BOJOHOCHBIM IUIACT MOIMHOCTBIO 3 M, pacrojlaralouifiics Ha
rryoune 12 M. I'pyHT necuanbiii. Kak cienyer npousectu 3a00p BOAbI (pacdeTHbIN pacxon S i/c)?

a) YCTpOHCTBO MIAXTHOTO KOJIOAIA C GUIBTPOM U3 MOPUCTOTO OETOHA

0) YcTpoicTBO MIaXTHOTO KOIo1a 6e3 huibTpa

B) YCTpOMCTBO TOPU30HTAIBLHOTO BOJ03a00pa TpyOUaToro Tuma

r) YcTpoiicTBO OypOBOM CKBa>KUHBI

2-1i pazznen: BonooTBeneHue HaceIEHHBIX MECT

1. I'me HamIEKUT MIpeyCMaTpUBAaTh CMOTPOBBIE KOJOAIBI Ha CAMOTEYHBIX KaHAIM3AMOHHBIX
CeTsIX Bcex cucreM?

a) B mecrax usmeHeHus HallpaBJIeHUs TPYOOIIPOBOJIOB

0) [Ipu mepecedeHnu ¢ CETIMH BOJIOCHA0KCHUS WIIH TETIOCHAOKCHHS

B) Ha npsiMbIx yuacTkax Ha paccrosiHu 30 M

r) B Hayarne u B KOHIIe y4acTKa ¢ yKJIIoHOM TpyOomnposoaa menee 0,005

2. 'upaBnuyecKkuil pacyeT CaMOTEUHBIX TPYOOIIPOBOAOB peanu3yercs 1no ¢popmMynam:
a) Ilo 3axoHaM THIPOCTATHYECKOTO JABJICHHS Ha CTEHKE TPyOOmpoBoIa

6) HepaBHOMEpHOT0, HEYCTAHOBUBIIETOCS JBUKEHUS TTOTOKA

B) C nmepeMeHHON MacCcoi BIOJIb MIOTOKA

r) PaBHOMEpPHOTO, YCTaHOBHBIIETOCS JBUKECHUSI TOTOKA

3. Ilocne ycTaHOBKM TOHKOCJOHHBIX OJOKOB B OTCTOMHHMKAaX MPOTOYHOIO THIA, HX
MIPOU3BOIUTENILHOCTD (IIPpU NMpexkHENH 3 (HEKTUBHOCTH OYUCTKU CTOUYHBIX BOA):

a) [loBeimaercs

6) He usmensercs

B) [lonmxkaetcs

r) 3aBUCHUT OT THJIPABIUYECKON KPYITHOCTH YACTHIL

4. Ha xakoii OTMETKE HEOOXOUMO YCTPanuBaTh KPBIIIKH JTFOKOB KOJIOIIEB?
a) Ha 200 MM BbIIII€ TOBEPXHOCTH 3€MJIM HA HE3aCTPOSCHHOM TeppUTOPUU
6) Ha 100 MM BbIIlIe TOBEpXHOCTHU 3€MJIM Ha HE3aCTPOEHHOU TEPPUTOPUU
B) Ha 120 MM BbIIlIE TOBEPXHOCTH 3€MJIM HAa HE3ACTPOECHHON TEPPUTOPUH
r) Ha 50-70 MM BblIIe MOBEPXHOCTH 3€MJIM HA HE3aCTPOCHHOM TEPPUTOPUU

5. Uto U3 mepeuyucieHHOro, OTHOCUTCS K COOPYXEHHSIM adpOOHONH OMOIOrMYECKOl OYHUCTKH
CTOYHBIX BOI?

a) MeranTeHku

6) buodunbTpsel

B) dnoTaTtopsl

r) [luknnyeckue peakTopbl

6. Kakme wmepompusTHs cieayer mpeaycMaTpuBaTh A oOecrieueHHst OecriepeOoHHOCTH
NEUCTBUS CUCTEMEI BOOJOOTBEACHUA?
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a) JlyonupoBanne KOMMYHUKAITUH — MPAaBUJIbHBINA OTBET

0) YcTaHOBKa BTOPUYHBIX OTCTOHHHUKOB.

B) O0BbeAMHEHNE TTOBEPXHOCTHOTO U OBITOBOTO CTOKA.

r) [IpuMmeHeHne moMMepHBIX 0e3pacTpyOHBIX TPYOOIIPOBOIOB.

7. YTo yYUTHIBACTCS MPH ONPEACTICHUN MAKCUMAIIBHOUN TITyOMHBI 3aJI05KEHUS TPyOOTIPOBOIOB?
a) Kareropus TpaHCIIOPTHPYEMBIX CTOYHBIX BOJI.

0) CKOpOCTh TEYCHHS CTOYHBIX BOJI.

B) HamnosHeHue KaHaIM3alMOHHOT0 TPYOOIIPOBO/IA.

r) MeTo/ bl TPOU3BOJICTBA PAdOT.

8. C xakuM YKJIOHOM CJIeyeT MPOKJIAABIBATh TPYOOIPOBOIBI BOJOOTBEACHNUS ?

a) He menee 0,001, npu o6ocHoBanuu gomyckaercs ykiod 0,0005

6) He menee 0,008

B) B 3aBHCHMOCTH OT 1MaMeTpa, HalOJHEHUS 1 MUHUMAaJIbHOM CKOPOCTH JIBUYKEHUS TIOTOKA.
r) B 3aBrcHMOCTH OT AMamMeTpa U MAaKCUMAIBHOW CKOPOCTH JABUKEHUS MTOTOKA

9. Kakme meTonsl 00pabOTKH OCAIKOB MPUMEHSIOTCS IS CHIDKEHUS PHUCKOB HETaTUBHOTO
BO3/ICHCTBUS Ha OKPYXKAIOIIYIO cpeny?

a) O6e3BOXMBaHNE, CTAOMIU3AIM, 00e33apakuBaHue

0) O6e3BOXKMBaHKe, CTAOUTU3AINS, CYIIIKA

B) O0Ge33apakuBaHue, CTabMIM3aIms, Ae3040paIus

r) O6e3BokHBaHNe, 00€3BPEKUBAHUE, CYIIIKA

10. Kaxkoii crioco® oOe33apakuBaHMsl CTOYHBIX BOJ FapaHTUPYET HCKIIOYEHHE 0O0pa3oBaHUS
HETaTUBHBIX BTOPUYHBIX IMPOTYKTOB?

a) XJIopupoBaHUe

0) O30HUpOBaHHUE.

B) bakTtepununnoe oGnydenue.

r) O6paboTKa rUNOXJIOPUTOM HATPUS.

11. 3navenne Beauunnbl H/[C mi1s 3amaHHOT0 BemecTBa CTOYHBIX BO/T
a) [TocTosSTHHO JIs1 ATOTO BEIIECTBA

0) 3aBUCUT OT pa30aBICHUS CTOYHBIX BOJT

B) 3aBucut ot [1JIK ams aToro BemecTra

r) 3aBUCHUT OT OOBEKTA MOCTYIUICHHUS] CTOYHBIX BOJ]

12. JTrokep NPUMEHSIOT B JIBE WJIH 00Jiee HUTOK MPH JTUAMETpax?
a) 150-250 mm
0) 250-400 mm
B) 100-150 mm
r) 500-600 MM

13. Aspanust akTHBHOTO MJjla B a9POTEHKE MPeyCMaTPUBACTCS:

a) [lng nepemeninBaHus akTUBHOTO WA

0) s oGecrieueHus MPOIEeccOB OMOIOTHIECKON OUNCTKHI

B) Jlnst hmoTanuu akTUBHOTO WJjla U YIEP:KaHUU €r0 Ha MOBEPXHOCTH BOJIBI
F) 21.]'[5[ noaACpIKaHUA aKTUBHOT'O MJiIa BO B3BCHICHHOM COCTOSIHUUN

14. Kakast BemMuMHA BJIAXKHOCTH OCaJKa U3 MEPBUYHBIX OTCTOMHUKOB?
a) 95%
0) 96%
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B) 97%
r) 99%

15. Kakas BenuunHa BIaXKHOCTH OCa/IKa U3 BTOPUYHBIX OTCTOMHUKOB?
a) 99,3%.
0) 99.2%
B) 99.6%
r) 99.8%

16. Kakue w™eronsl 0OpabOOTKHM OCAIKOB MPHUMEHSIOTCS [UIS CHIKCHHMS PHUCKOB JUIs
OKpYy>Karoleu cpenbl?

a) O0Ge3BOXKMBAHUE

0) Crabwim3anus

B) [lezonoparnus

r) O6e33apaxuBaHue.

17. Kakue coopyxenus npuMenstoT Ha KOC, nis ymnoTHeHus: ocaaka?
a) dnoTalmoHHbIC UIOYIIJIOTHUTEIH.

0) PaguanbHble UIOYTUIOTHUTEIH.

B) ONOKYJSAIMOHHBIE WIOYTUIOTHUTEIH.

r) ['opu3oHTanbHBIC UIOYIIIOTHUTENH.

18. Ilpm kakux TeMIeparypax IMPOXOIAT MPOIECChl Me30(HILHOIO COpaKUBaHUS B
MeTaHTEeHKax?

a)30-31°C

0)32-33°C

B) 33 -35°C

r)28-30°C

19. HazoBuTte coopy)eHns MEXaHUYECKOW OUUCTKU:
a) adpOTEHK

0) BTOpUYHBINA OTCTOMHUK

B) MEPBUYHBIA OTCTOMHUK

I') IECKOJIOBKA

20. Ha tpy6omnpoBogax auamerpom 110 600 MM 1omyckaercs BBIIOJHATH MOJKIIOYEHUS 0e3
yCTpOICTBA MEPEenajHOro KoJao1a eclid BbICOTA JI0. ..

a)0,5m

0)1lm

B)2 M

rsSwm

3-it paznen: BomocHabkeHue ¥ BOJOOTBEACHHUE MTPOMBIIITICHHBIX MPEANPUSTUI

1. BriGepere cpenu mpencTaBiIeHHBIX HawOoee JEMEeBBIH METOM, TO3BOJISIONUI
MOJTyYUTh 00ECCONIEHHYIO BOAY (B o01mieM cityyae)?

a) oOpaTHBINA 0CMOC

0) DJIeKTpOAUATU3

B) JUCTHUIUISIIHS

') MIOHHBIH OOMEH

2. K xakomy TuIy oxjianuTenel OTHOCUTCS paguaTopHas rpafupHs?
a) TIOBEPXHOCTHBIN
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0) UcTapuTeTbHbII
B) KallelIbHbIN
T') INICHOYHBIN

3. Urto o603HavaeT uHTepBal BpeMeHu T4 Ha naHHOM rpaduke?

N

Cxopocme  gumsmpodamm  M/Y
/ [
_/
ya
/

T1 [Tz o]
Tz
Ta

a) JNTMTEIFHOCTh BCEX OMEpaIfii 10 MPOMBIBKE (GHIIBTpa
0) UTMTEIBHOCTD (PHIIBTPOITUKIIA

B) JUTMTEIBHOCTh MHTEPBAJIA MEXKAY IIPOMBIBKAMHU

T') JUTUTEIBHOCTh (PUIBTpOIIEPHO/IA

4, Urto 0003HaUYE€HO Ha CXeMe MJICHOYHOTO JIera3aTopa Mo mo3umuei 2?7

a) IbIpYaToe JTHUIIE
0) HacaJka

B) KOpITyC JleraszaTopa
r) ryoka

5. Pacxon Q cocraBnsier 1379 m3/4. imeeTcst 8§ 0CBETIIMTENBHBIX HAMOPHBIX (GUIHTPOB B

cocrae CCDOC muamerpom d=3,0 m, mmomansio risrpoBanus f = 7,0 M2. Onpenenute CKOPOCTh
¢bunbTpoBaHMs, M/4, IpU GOPCUPOBAHHOM pexkUMe. Pacxo mpoMbIBHOM BOJIBI cocTaBisieT 378 m3/4
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a) 50,2

0) 27,5

B) 21,5

r) 35,9

6. Hwuxe mpencraBieHo ypaBHEHHE, ONMCHIBAIOIIEe AMHAMHUYECKOE PaBHOBECHE MEXIY
pa3nu4HBIME (opMamu yriiekucioTel. K uemy mpuBener yBenudenue konneHtpammu CO2 B Boje,
MPOTEKAIOIIEH 10 TPYOOIIpoBOIY?

2 HCO;™ <> CO, + CO, + H,0.

a) K pacmany wactu rugpokap6onar-uonos HCO3

0) K oOpazoBanuto kapOOHATHBIX OTJIOXKEHHUI HAa CTEHKaX TPyOOIpoBoIa
B) K koppo3uu TpyOonpoBoaa B CBA3H C arpeCCUBHOCTHIO BOJIBI

r) YBenuuenue konueHtpauuu CO2 HA HA YTO HE MOBIHUSET

1. Ha pucynke HIKe mpelIcTaBlIeHa CXEMa YCTaHOBKM OJHOCTyneHuaTtoro Na-
KaTUOHUPOBAHMS C MOKPBIM XpaHEHHEM IOBapeHHOU coyid. YTo 0003HAYeHO Ha cXeMe I0J] No3uLuei
4?

Yo

pl e ar e o o o o o o

a) 1moj1aya BOJIBI JIsSl B3PBIXJICHUS KATHOHHUTA

0) rmojava UCXOHOU BOJIBI

B) OTBOJ] YMSTYEHHOM BOJIBI

T) mojavya pabouyero pereHeparuoHHOTO PacTBOpa
1) OTBOJI BOJIBI TTOCJIE€ B3PBIXJICHUSI KATHOHUTA

8. Omnpenenure Hamop HacocoB HacocHou cranumu HC4.1. Ilotepm Hamopa BO Bcex
TpyOOINpPOBOJIaX CyMMapHO NPUHATH | M B EpUO OTCYTCTBUS IPOMBIBKH, 1,5 M B lepuo/1 MPOMBIBKH;
IIOTEpU HANOpPa B HACOCHOM CTaHIMM 2 M B IEPUOJA OTCYTCTBMSI NPOMBIBKH, 2,5 M B NEPHOL
npoMbIBKY; noTepu Hamopa Ha CCOC coctaBngioT 7 M B NEpUOA OTCYTCTBUS MPOMBIBKH, 10 M B
Iepuo NpoMeIBKU. IloTepu Hamopa B paclpeaenuTesIbHOW CUCTEME IPAJUPHU - 5 M

a) 36,6 M
0) 31,6 m
B) 25,1 m
r) 27,6 M
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9. Ykaxute HoMepa BcexX KaMep, Tie BojJa YaCTUYHO 00eccoieHa

g 2
72 l E i— é:“""
) % 4 ‘ - %
a go - ___f_!___ - el e o0 A +

10
giglrleldid

UOQOOQO
e oy
£

DR 6

a) I, IV, VI

6) 111, V, VII

B) 1L, V

r) LI 111 IV, V, VI, VII

10. Boja naHHOWM KaTeropuu HMCIOJIb30BAaHHS NMPHUMEHSETCS B KauecTBE XJIAJareHTa JUis
OXJIX/IEHUSI 000pYIOBaHMS M MPOAYKTA B TETNIOOOMEHHBIX amnmaparax (0e3 KOHTAaKTa C MPOAYKTOM).
B npornecce notpebieHust BoAa HarpeBaeTcsl U MPaKTUYECKH He 3arpsi3HAEeTCS.

a) [lepBas

6) Bropas

B) Tpetps

r) YeTrBepras

n) [sras

e) [llecras

11.  Yro moka3zaHo moj no3unuen 15 Ha naHHOM cxeme MHOroKaMmepHoro ¢unstpa?

a) MPOMBIBHBIE TPYOOIIPOBOIBI
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0) IpeHakHas cUcTeMa
B) BEPTUKAJIbHBIE IEPETOPOAKU
T') pacnpeaenuTeabHbie nepGopupoBaHHbIC TPYObI

12. B o6opoTHO#i cucTeme BOJOCHAOKEHUS MMOTPEOUTENsT €CTh pauadbHbIe OTCTOMHUKU U
HanopHble GuIbTphl. Paccunraiite TpeOyemblil a3 et ocBeTienus, %, Ha JaHHBIX OTCTOMHUKAX MPHU
MYTHOCTH TMOCTymnaromiei Boasl M= 238 mr/n?

a) 79,0

6) 100,0

B) 95,8

r) 21,0

13. VYkaxure, 4TO yKazaHo 1moJi 3HakoM "?" Ha TertorexHuyeckoit cxeme TOC?

[lap

i .

KorndeHcarm

a) OXJIKJIato1Iast BoJia

0) cMech TOpsSYUX Tra30B, Bpallaronias TypOuHy
B) map

') KOHJeHcaT

) IOJIMTATOYHAS BOJIA

14. Onpenenure Ko3((UUMEHT UCHOIb30BaHUS OOOPOTHOW BOABI Ui  CHUCTEMBI
BOJIOCHA0XKEHUS MPEINPUATHS, €CIM pacxol 000pOoTHOH BoJbI cocTaisieT 59273 m3/cyT, KOIMYECTBO
BOJIbI, 3a0MpaeMoii U3 UCTOYHUKA - 762 M3/CyT.

a) 0,90
0) 0,99
B) 0,01
r) 0,51
15. Uto 0003HAYECHO O/ MO3HITUEHN 5 Ha CXeMe TAHHOTO COOPYKEeHUs?
T e
; . s el
l@ﬁﬁ/
EEC A < o o
Mol =H
i | e

S
H===h

5

T

1
— ==

[T

179\
— B

) 74
7" = T \E=m s

72’

I

[T,

i

J | AW
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a) OKHa JIJIs BXO/1a BO3ayXa
0) opocHuTenb

B) BOJIOYJIOBUTEJIb

T') BOJIOPACTIPECIUTEIb

16. Kakyro cxemy KaTHOHUTOBOTO YMSATYCHHS BOJIBI CIIETyEeT IPUMEHHUTH?
JKectkocTh ucxoaHoM Boapl: He 6oee 10 r-3xB/M3,

Tpebyemas xectkocTh: He 6omee 0,1 T-9kB/M3,

[I{em09HOCTh: HE TUMUTHUPYETCS

a) mapasuiensHoe H - Na-xkatnonupoBanue

0) ogHOcTyneH4aToe Na-KaTHOHHPOBAaHUE

B) IBYXCTyIneH4YaToe Na-KaTHOHUPOBAaHUE

17. Ha ycrpanenue kakoro Bujia >K€CTKOCTH HalpaBJIeH TEPMUUECKUI MeTo1?
a) KapbonarHas

0) HexapOonaTtHas

B) O6a BHIa

18.  Kakue ra3sl MOXHO yJIaIUTh HA MJICHOYHOM Jerazarope?
a) O2 m H2S

6) CO2u 02

B) CH4 u N2

r) H2S u CO2

19.  Ilpwu orpunarenbHoM uHACKce JIaHkenbe Boja:
a) arpeccCuBHA

0) CKJIOHHA K OTJIOKEHHUSIM

B) cTa0MiIbHA

T) SIBIISIETCS )KECTKOU (> 7MI-9KB/).

20.  VYkaxuTe omepamnuio, KOTOPYH HE MPOBOAAT ISl MPEAOTBPAIICHUS OTIOKEHUU B
000pOTHOM cucTEME BOJOCHAOKEHUS

a) 00paboTKa IIETOYHBIMHU peareHTaMu

0) yMSITYEHHE MTOMTUTOYHON BOIBI

B) pocdaTtupoBanue

') pekapOOHU3AIHS

1) TIOJIKKCIICHHUE

7.4. TeopeTndeckue BONPOCH! U MPAKTUUECKNE 3aJaHUs 1JIs1 IPOBEAECHHS IPOMEKYTOYHON aTTECTALUN
oOyuaronuxcsi, HEOOX0AUMbIe JJIsl OIIEHKU 3HaHWUM, YMEHUH U HaBBIKOB U (WJIM) OMBITA JESTEIbHOCTH,
XapaKTepU3YIOIUX 3Tarbl (OPMHUPOBAHUS PE3yIbTATOB OOYyYEHHSI U 0OECHEUMBAIOIINX JOCTHIKEHHUE
IUTAaHUPYEMBIX PE3YJIbTaTOB OCBOSHUS 00pa30BaTeIbHON MPOrpPaMMBI

7.4.1. TeopeTH4eckune BONPOCHI [1Jisl IPOBeAeHUSI IPOMEKYTOUYHON aTTECTAUHM 00y4Ya0LIUXCsl

1. ConuanpHoe, TEXHHYECKOE U DKOHOMHYECKOE 3HAUEHNE BOIOCHAOKEHHUSL.

2. XapaKTepI/ICTI/IKa HNCTOYHHUKOB BO}IOCHa6)KeHI/I5[ 1 METOAbI X OLICHKH.

3. Krnaccudukanus cucteM BOJOCHAOKESHHsI, HaAyYHbIE OCHOBBI U WH)KCHEPHBIE METOJbI
BBIOOPA CHCTEM H CXEM BOJIOCHA0KCHHSI.

4, Pexxumbl  BomomoTpeONeHUs, TMMOAAaYud BOJABI M PAOOTBI COOPYXKEHHH CHUCTEM
BOZIOCHAOKEHU.
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5. OcHOBHBIE  THNBI  BOJOMHUTATENICH  (HACOCOB), HCIIONB3YEMBIX B  CHCTEMax
BOJOCHAOKEHUS, X PACXOIHO-HAMIOPHBIE XapaKTEPUCTHKHU.

6. OcoOeHHOCTH  CHUCTEM OOOpPOTHOTO BOJOCHAOXKEHUS U CHCTEM [OBTOPHOTO
WCIOJIb30BaHUS BOJBI. 3aMKHYTBIE CUCTEMBI BOJIHOTO XO031CTBA TPOMBIIIICHHBIX MTPEATPUSITHIA.

7. Coopy>xeHus AJis mpreMa BOAbl U3 MOBEPXHOCTHBIX UCTOYHHKOB.

8. Coopy:xeHust 17151 IpreMa MOA3EMHBIX BO/I.

9. MeponpusTys 1o 3alKUTe TOBEPXHOCTHBIX U MOA3EMHBIX BOJI OT 3arpsi3HEHUS.

10.  XapakTepucTuka cocTaBa HUPHPOAHBIX BOJ. (OCHOBHBIE TIOKa3aTelw KadyecTBa
MIPUPOJHBIX BOJ.

11. TpeboBaHust K KadecTBY BOJAbBI, MHCIONb3YEMOM I  XO3SHCTBEHHO-IIUTHEBOTO
BopocHaOxeHus1. KOHTpoIIb KauecTBa MATHEBOW BOJIBI.

12. Metoapl ymydlleHUsT KauecTBa BOJbI, OCHOBHBIE TEXHOJOIMYECKHE MPOLECChl H
COOPYKEHHSI JUIS UX OCYILECTBIICHHS.

13. TexHonoruyeckue cxeMbl OCBETJICHHS, 00ECUBEUMBAHUS U 00€33apaKMBaHUS BOJIBI.
Knaccudukanms cxem. CoctaB coopyKeHUN U UX Ha3HAUCHUE.

14.  KoarynupoBaHue,  KOaryiasHTbl U  (IOKYJISHTHI,  (QU3UKO-XUMUYECKUE U
TEXHOJIOTUYECKHE OCHOBBI OYMCTKH BOJIBI KOATYTUPOBAHUEM.

15. 3aKOHOMEPHOCTH OCaXICHHSI B3Beceil B Boje. | OpHU3OHTaNbHBIC, BEPTUKAIBHBIC,
paaraibHbIE OTCTOMHUKH.

16. Teopernueckue OCHOBBI U TEXHHKa OYHCTKU BOJbI GuibTpoBaHHeM. KoHCTpykuuu u
pacuer GUIBTPOB CKOPBIX, KOHTAKTHBIE OCBETIUTEIH.

17. O06e33apa)kxuBaHue BOJbl. XJIOPUPOBAaHUE BOJbI, O30HUPOBAaHUE, OAKTEPULIMIHOE
oOy4yeHwue.

18.  VYcrpaHeHue NPUBKYCOB W 3amaxoB BOAbL. COpOIMOHHBIE METOIBI OYHUCTKH BOJIBI OT
OpPraHMYECKUX BEIIECTB.

19. CrabunuzamnronHasi 00paboTKa BOJIBI.

20.  PeareHTHble METOABI yMATYECHHSI BOJIbI, YCTAHOBKHU AJISI PEAr€HTHOTO YMSTYEHUS BOJIBI.

21. YMmsryenue 1 00eccoMBaHue BOJAbI HOHHBIM OOMEHOM.

22. OnpecHeHUU BOJBI IUCTUILISAIIUEH, SJEKTPOANATU30M H 0OpaTHBIM OCMOCOM.

23. OuncTka BOJBI OT jKeJie3a, MapraHiia, CepoBoopoaa, propa.

24, CoBpeMeHHbIE METOJBI THIPABIUYECKOTO pacueTa CUCTEM MOJadd M paclpeieieHus
BOJIBIL.

25. OCHOBBI TEXHUKO-9KOHOMHUYECKOT'O pacyeTa BOJIOBOJOB M BOJIOITPOBO/IHBIX CETEH.

26. CpaBHuTeNbHAsA XapaKTEepPUCTUKA TPYO pa3IMUHBIX MaTepualioB. BeiOop Tuma u kiacca
MpoYHOCTH TPYO. CriocoOBI YKIIAKH BOJIOPOBOIHBIX TPYO. 3amuTa TpyO OT KOPpPO3UH.

27.  3amopnHas, perynupyrolas u IMpeloXpaHUTeNbHas apMaTypa U €€ HCIOJIb30BaHHE B
crcTeMax MOoJauu M PacipeieIeHUs] BOIBI.

28. Oco0eHHOCTH UCTIONB30BAHUS BOJIBI HA HYKIIbI TPOMBIIIIJIEHHOCTH.

29. OxJaxk1aromye yCTporcTBa CHCTEM 00OPOTHOTO BOJOCHAOKEHUS, MPY/IbI-0XJIATUTEIH,
OpbI3ralibHbIe OaCCEeMHBI, TPATUPHH.

30. O6paboTtka oxyaxjaaronieid BoAbl uid OOpbOBI C 3apacTaHUEM U KOPpO3HMEH CUCTEM
000pPOTHOTO BOJJOCHAOKEHUS.

31. OCHOBBI CETbCKOXO3SIICTBEHHOTO BOJIOCHA0XKEHUS, CUCTEM BOJOCHAOKEHUS MOCETKOB,
IaCTOMIIL.

32.  3HaueHHUe CTPOUTENHHOU OTPACIH JUISI HAPOJHOTO XO3SHUCTBA M SKOHOMHKH CTPAHBI.

33.  Ponb cuctem BOJOOTBEIEHUS W OYMCTKH CTOYHBIX BOJ B JKMJIHMIIHO-KOMMYHAITBHOM
XO3SICTBE U MIPOMBIILIIEHHOCTH.

34.  BiusHWE CTOYHBIX BOJI, CHCTEM MX OTBEJICHUS U OYUCTKH Ha IKOJIOTHIECKOE COCTOSTHUE
OKpY>KarollEeu Cpeibl.

35. HopmaTtuBHO-ipaBoBas 6a3a 1o 3aIuTe OKpyKaromiei Cpeibl.

36.  Bomooxpanusie MeporpusTus. VICTOUHUKM 3arpsi3HEHUN M UX BIMSHUE Ha BOJHBIC

pecypcel. MeponpusaTUs 10 COXPAaHEHUIO U BOCCTAHOBJIEHUIO YUCTOTHI BOJIOEMOB.
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37. ['ocynapcTBeHHBIN YUET BOJIHBIX PECYPCOB.

38.  IIpoGmeMbl palMOHAIBFHOTO HCHOJB30BAHUS BOABI B NPOMBIILICHHOCTU. IlyTHm ux
pereHus.

39.  IIpoGmeMbl panMOHAIBHOTO MCIOJb30BaHUS BOJHBIX PECYpPCOB B KOMMYHAJIbHOM
XO3SICTBE, ITyTU UX PELICHUS.

40.  TexHHKO-?PKOHOMHMYECKAs OIIEHKa KOMIUJICKCHBIX CXEM HCIHOJIb30BAHUS BOJHBIX
pecypcoB. MeToauka onpeienaeHns 3KOHOMUUECKOro 3 deKTa BOAOOXPAHHBIX MEPOIIPUSATHI.

41. Crounble BOIBI, WX MPOUCXOXKICHHE, KiIaccuukanus, QUIUKO-XUMHYECKass H
CaHUTApPHO-TUTMEHUYECKasi XapaKTePUCTHUKA.

42. Cxembpl U cuctembl BOA0OTBeneHUs. CpaBHUTENbHAs CAHUTAPHO-TEXHUYECKAs MU
9KOHOMMYECKAs OLIEHKAa CUCTEM BOJIOOTBECHMUS.

43.  llpuHuunel TUAPABIMYECKOIO pacyeTa BOAOOTBOAALIMX ceTel. OmnpeneneHue

PACUYCTHBIX PACXO0a0B MPOU3BOJACTBCHHBIX U XO03SIMCTBEHHO-OBITOBBIX CTOYHBIX BOJ Ha y4aCTKax CCTH,
CKOPOCTH JIBWKEHHS CTOKOB IO TpyOaM, YKJIOHBI, MUHHUMAJIbHBIC THAMETPBI TPYO, pacueT HAIOPHBIX
TpyOOIIPOBOJIOB.

44, [ToBEpXHOCTHBII CTOK — €r0 BUJIbI, 3aTPA3HEHHOCTh, XapaKTePUCTHKA 0k ael. HopmMbl
MIPOCKTUPOBAHUS U IPUHIIUIIBI pacyeTa J10KICBOM CETH.
45, Oco0OeHHOCTH  TPOEKTUPOBAHMS  TONYpa3A€NbHOM U OOLIECIUIABHOM  CETH.

PaznenutenbHple KaMepbl, JUBHECIYCKH, PpEryaupyrouie pesepByapbl. [lpuHuun onpesneneHus
pacyeTHBIX PacXoJ0B, TUAPABINUECKOTO pacyeTa.

46. YcTpoiictBo BogooTBoAsAUX cerell. Kananuzarnuonneie TpyObl, (opma MmonmepeuHbix
ceueHuil TpyO, 3a/elKa CTHIKOBBIX COEAMHEHMH, YCTPOMCTBO OCHOBAaHUMN MOJ TPYyObl, BEHTUJIALUS
CETEH.

47. CoopyxeHuss Ha BOAOOTBOIAIIMX ceTax. CMOTpoBbIe, TE€penajHble KOJOIII,
pasnenurenbHble KaMmepsl, AoxaenpueMHuku. ConpsbkeHue TpyO B Konoanax. J[roxepbl, dcTakajbl,
MepEeX0/Ibl MO/ )KEJIE3HBIMU U aBTOMOOMIIBHBIMH JJOPOTaMHU.

48. CocraB u cBoiicTBa cTouHbIX BoA. IlokasaTenn cocraBa CTO4YHBIX BOJ. OmpenencHue
XIIK u BIIK, ux coorHomenue. KoHumeHTpanus 3arpsA3HEHMI B TOpPOJCKUX CTOYHBIX BOJAX IIO
pa3nu4YHbIM NokaszatensaM. KomndecTBo 3arpsa3HeHuil Ha 1 yenoseka.

49. CwmelieHne CTOYHBIX BOJI C BOJIOIO BOJIOEMOB TMPH CIIYCKE HX B PEKH, 03€pa,
Bojoxpanwinma. Koapdumuent cmemenuss v creneHb pas3OaeineHuss B pekax. OmnpeneneHue
HE00XOAMMON CTENEeHN OUUCTKH CTOYHBIX BOJI [0 KOHCEPBATUBHBIM U HEKOHCEPBATUBHBIM ITPUMECSM.
Buibl BBIITYCKOB CTOYHBIX BOJ] B BOJIOEMBI.

50. Metozabl MeXaHUYECKOH, (PU3MKO-XMMHUYECKOH U OMOIOTMYECKONH OYMCTKH T'OPOACKHX
CTOYHBIX BOJ. JloouncTka u o0e33apaxMBaHUE CTOYHBIX BOJ. CXeMbl OUMCTHBIX CTaHLUH, B TOM YHCIIE
C yzajeHueM a3ora u pocdopa.

ol. XapakTepucTuKa 0CaJIKOB CTOYHBIX BOj. OO€3BpeKMBAHHE OCATKOB B METAHTCHKAX U
neperHuBaTeNsix. A3poOHast CTabUIU3alns 0CaIKOB.
52. Mexannyeckast OUMCTKa CTOYHBIX BOJ. PermeTku, cuta, ropu30HTaIbHBIC TIECKOJIOBKH C

NPSIMOJIMHENHBIM U KPYTOBBIM JBHKEHUEM BOJbI, a’pUpPyEeMble W TaHTCHIIHMAJIbHbIE MECKOJIOBKH.
Jpobunku nnst ocanka, pereTKu-apoOuiaKu. Y aaneHue necka u3 MekonoBoK. [leckoBble TUIOMIANKH,
YTUIIU3alus MecKa.

53. OrcrauBanve CTOYHbIX BoJA. KuHeTMKa oOcaXXJeHUsi B3BEIICHHBIX BELIECTB.
['opuzoHTanbHBIE OTCTOMHUKH, UX YCTPOUCTBO, paboTa, 00JacTh MPUMEHEHHUS. Y TaJeHHe OCAJKOB U3
OTCTOMHUKOB.

54, PagnanbHble, BEpTUKAIbHBIE OTCTOMHHMKH, OCBETJIUTEIN C €CTECTBEHHOW a’palmei,
TOHKOCJIOWHBIE M OTCTOMHUKH C MPEABAPUTEIBHOM a’dpalveil CTOYHOW BOJABI, HUX YCTPOWCTBO,
3¢ pexTUBHOCTD pabOTHI, 001aCTh MPUMEHEHUS. Y TaJieHHEe 0CAIKOB U3 OTCTOMHHUKOB.

55. buonoruyeckas o4McTKa CTOUYHBIX BOJ B €CTECTBEHHBIX yCIOBHsIX. OOIIME MPUHIIUIIBI
nporiecca. XapakTepucTHKa MPUPOIHBIX OnoieHo30B. [lomst Gunbrpanuu, 6MoJ0THYECKHe PYIbI, UX
YCTPOHCTBO, 3 (HEKTUBHOCTH PabOTHI, 00JIACTh MPUMEHEHHS.
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56. buonornueckne ¢GuabTphl: 3hHEKTUBHOCTE PabOTHI, 00JacTh MPUMEHEHHS; OOIIne
MPUHIMIBL OMOQMIbTpaK, TPeOOBaHWS K MarepualiaM 3arpy3kd W WX BHIBI, JO3UPYIONIHE U
OpOCHUTEJIbHBIE YCTPOUCTBA.

o7. OunCcTKa CTOYHBIX BOJI B a3pOTEHKaX. AKTUBHBIN WJI, €0 XapaKTepUCTUKA, CBOMCTBA.
@DaxTopHl, BIMUSIIONIME Ha MIPOLIECC OYUCTKH, MapaMeTpsl mporecca. TeXHOIOrnyecKue cXeMbl paboThl
A’POTEHKOB PA3IMUYHBIX TUMOB. CHCTEMBI a’panuu. BTOpUYHBIE OTCTONHUKHU MOCIE a3pOTEHKOB, MX
THIIBI, YCTPOUCTBO, 3 PEKTUBHOCTH PaOOTHI.

58.  OmpeneneHue pacueTHOM MOJAYM W HAlopa HACOCOB HACOCHBIX CTAHIMH CHCTEM
BOJIOOTBEICHHUS.

59.  JloouncTka TOPOACKHX CTOYHBIX BOJA (UIBTpOBaHWEM U (PUIUKO-XUMHUECKUMH
METOAaMHU.

60.  Jlesundexuus cTouHblX BOA. CyIIHOCTH MpoIecca XJIOPUPOBAHUS. XJIOpaTOpPHBIC,

CMECHUTEINIM, KOHTAKTHbIE OacCeHBI, MX YCTPOMCTBO, TeXHONOTUS M 3(p(eKTUBHOCTH paboTH. YD
o0e33apaxuBaHHe.

61. Crabunmsanus (MHHEpaIU3aIHsi) 0OCAAKOB B @3POOHBIX YCIOBHSX.

62.  OGe3BOXHMBaHHE OCAJKOB CTOYHBIX BOJ. METOABI M CXEMbl MOJATOTOBKH OCAJKOB K
00e3BokuBaHMIO. [IprHIMT NeiCTBUA HEHTPU(YT, BaKyyM- H (QUIBTIIPECCOB.

63. OO6paboTka 1 yTUIN3alus 0CaJKOB CTOYHBIX BO/I.

64. Cy1ka 1 CKUTaHHUEe 0CaJJKOB CTOYHBIX BOJI.

65. [TIpon3BOACTBEHHBIE W CTOYHBIC BOJbI (IPOMCTOKH), BHJIBI IIPOMCTOKOB, UX (PH3UKO-

XUMHYecKas, OakTepuosiorndyeckas XxapakTepucTuka. OCOOCHHOCTH KaHAJIU30BAHUS MPEATPHUATHS.
[Ipsimasi, mociegoBaTenpHasi, 000pOTHAsE M OECCTOUHAS CHCTEMA BOJOCHA0KEHUS TIPOMITPE T PUATHIA.

66. MexaHnuecKkue METOAbl OYHMCTKM INPOMCTOKOB. HedTenoBymiku, KUpPOJIOBKH,
CMOJIOOTCTOMHUKH. ['MIpouukiionsl, uX TUObl. CXeMbl COOpPYXEHHM M ammaparoB. TexHoyorus u
3¢ PeKTUBHOCTD PaOOTHI.

67. OU3NKO-XUMUYECKUE METObI OUNCTKH MPOMCTOKOB. DroTanusi, copoLMsl, KOaryJisius,
SKCTpaKLus, Kpuctau3anus. CXxemMbl OUYUCTHBIX YCTaHOBOK, 00JIaCTh MpUMEHEHUs, 3(hHeKTHBHOCTh
paboTHI.

68. XUMUYECKUE METOJBl OYMCTKH IPOMCTOKOB. OKHCIIEHHE 3arpsi3HEHUH IPOMCTOKOB
aKTUBHBIM XJIOPOM, O30HHMpOBaHME, HelTpamu3anusi. CXeMbl OYHCTHBIX YCTaHOBOK, 00JacThb
MPUMEHEHHUs, YP(PEKTUBHOCTH pabOTHI.

69.  DIeKTpOXMMHUYECKME METOJbl OYMCTKHM TPOMBIIUIEHHBIX CTOYHBIX BOA. CXxeMmbl
OUYHCTHBIX YCTaHOBOK, 3()()eKTUBHOCThH pabOTHI.

70. VYcnoBus cOpoca CTOUHBIX BOJ B BOJJOEMBI.

71. PactBopenne u mnoTpebiieHHE KHCIOpOJa B BOJOTOKaX U BogoeMmax. [Ipouecch

IBTpOQUKAIMU M UX oleHKa. [IpaBuina M HOpMBI OXpaHbl MOBEPXHOCTHBIX BOJOUCTOYHHMKOB OT
3arpsi3HCHU M.
72.  3akoH 00 oxpaHe OKpYXaroleil MPUPOTHON Cpebl.

7.4.2. llpakTHyeckue 3aIaHUS JJIS IPOBeIeHUs MPOMEKYTOYHOIM aTTecTalu 00y4alommxcs - He
MPEeyCMOTPEHBI.

7.5. Meroaudeckne MaTepHalibl, ONPEAEIAIOMINE ITPOLEeyphl OLIEHUBAaHUS 3HAaHWW, YMEHHI, HABBIKOB
U (MIM) OMBITA AEATENBHOCTH, XapaKTePHU3YIOIIMX 3Tanbl (POPMHUPOBAHUS PE3YJIbTATOB OOYyUEHHS U
o0ecrneunBaoIIUX JOCTHKEHNE TUIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON IPOrpaMMBbI

Ne
w/n KonTposaupyemble pa3iebl AUCHMIIIHHBI HaunmeHoBaHHMe OLICHOYHOIO CpeaCTBa
1-# pazgen «BogocHabOkeHne HaceIEHHBIX MECT)
1 | 1.1. BogonorpeGieHue B HaceIEeHHBIX Teopernueckue BOIPOCHI I MPOBEICHUS
nyHKTax. PexxuM BogonorpediaeHus, IIPOMEKYTOUHOM  aTTEeCTallUM,  JIOKJIAJbI
pacueTHble pacxobl. CHCTEMBbI (coobmenwust), TecT
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BOJIOCHA0XKEHMUS.

COOPYKECHUI u YCTPOMCTB, ux
00opyI0BaHue.

1.2. Coopyxenus js moiydyeHus: Boabl U3 | TeopeTuueckue BOMPOCHI JJsi IMPOBEIEHUS
MOBEPXHOCTHBIX U MOJ3€MHBIX UCTOYHUKOB, | IPOMEKYTOUYHON  aTTeCTallMd,  JOKJIaJbl
TUNIBI WU KOHCTPYKLUHH  HUCHOJb3YeMbIX | (COOOLIEHUS), TECT

TEXHOJIOTHYECKHE CXEMbl U COOpYKEHUS,
NpUMEHSIEMbIE U1 TOJYYEHUS  BOJbI
TpeOyeMoro KauecTna.

1.3. TloaroroBka Boabl jans  1eneil | Teopetnueckne BOMPOCHI U MPOBEACHHS
IUTHEBOTO BOJOCHAOXKEHUs. TpeOoBaHMS K | IPOMEKYTOUHOW  aTTeCTallUd,  JTOKJIAJbI
KaueCTBY  BOJIbI, OCHOBHBIE  METOMBI, | (COOOIICHMS), TECT

2-1i paznen «BogooTBeIeHHE HACEIICHHBIX MECT)

2.1. Cucrembl BOJIOOTBEIEHUSI HACEIEHHBIX
Mect. HanpaBneHus pa3Butus.

Teoperudeckue BOMPOCHI ISl TPOBEICHUS
NPOMEXKYTOUYHOW  aTTeCTallM,  JTOKJIAJIbI
(coobmienus), Tect

YCTAHOBOK, aIlllapaTOB U MCXAHU3MOB.

2.2. MeToJibl OYHMCTKH TOPOJICKHX CTOYHBIX | TeopeTHdecKrue BOMPOCHI IS MPOBEICHUS
BO/JI, TEXHOJIOTUYECKUE CXEMBI U | IPOMEXKYTOYHOW  aTTeCTallid,  JOKJIAJbI
KOHCTPYKIIMU HCIOJIb3YEMBIX COOPY>KEHHUM, | (COOOIIEeHH s ), TECT

allrapaToB 1 MECXaHU3MOB.

2.3. Metoapl 00pabOTKH HMJIOB M OCankoB | TeopeTwmueckue BOMPOCH ISl TPOBEICHUS
CTOYHBIX M TPHPOIHBIX BOJ, KOHCTPYKLHUH | IPOMEKYTOUHOW  aTTeCTallld,  JIOKJIAJIbI
UCIOJIb3YEMBIX COOPY)KEHMH, YCTaHOBOK, | (COOOLIEHUS), TECT

3-ii paznen «BomocHabkeHUE M BOJIOOTBEACHUE IPOMBIIICHHBIX TPEITPUATHI

Hpe,I[HpI/IHTI/Iﬁ N KOMIIJICKCOB

3.1. OCHOBHBIE CHCTEMBI Teopernueckrue BOIMPOCH AJI TMPOBEACHUS
IPOM3BOJICTBEHHOTO BOJJOCHA0XKEHUS U IPOMEXYTOUHOM  aTTecTalu,  JOKJIAJbl
BOJIOOTBEJICHHUSI IPOMBIIIJIEHHBIX (cooOuienus), Tect

3.2. O6paboTKa MPOU3BOACTBEHHBIX
CTOYHBIX BOJI

TeopeTnueckre BOMPOCHl ISl MPOBEACHUS
IPOMEXKYTOUYHOM  aTTecTaly,  JOKJIaJbI
(coobmienusi), TecT

8. IlepeyeHb OCHOBHOI M [IONOJHHUTEJbHOH JIMTEPATYPbl, HEOOXOAUMOIl AJIsl OCBOEHUS
AUCHHUIINHBI

Ne

n/n

ABTOp, HA3BaHHME, MECTO M3JaHUs, U31ATEJbCTBO,
roJ U31aHus y4eOHOi U yueOHO-MeTOANYeCKOM
JIUTEPATYpPbI

Ccblika Ha 3x3emiuisp B IbC /
KoJMuyecTBO 3K3emIuisspoB B HTH

OcHoBHas JiuTeparyp

Anexcees, E. B. MogenupoBanue cuctem
BOJIOCHA0KEHUSI ¥ BOJIOOTBEICHHS [ DICKTPOHHBIN
pecypc]: yaue6Hoe nocobue / E. B. Anekcees, B. b.
Buxynuna, I1. /1. BukyiauH. — DI€KTpOH. TEKCTOBBIE
naHHble. — M.: MOCKOBCKHUI rOCyAapCTBEHHBIN
crpoutenbHbIi yHuBepcuteT, ObC ACB, 2015. — 128
c. — 978-5-7264-1058-6.

http://www.iprbookshop.ru/40194.html

Komapos, A. C. TexHOJIOTHS CTPOUTENHCTBA CUCTEM U
COOPY)KCHHM BOJOCHAaOXEHUST W  BOJOOTBEACHUS
[DnmexkTpoHHBI pecype]: ydueOHoe mocodme / A. C.
Komapos, O. A. Pyxuiikas. — DJIEKTpOH. TEKCTOBbIE

http://www.iprbookshop.ru/20042.html
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JaHHBIC. M.: MOCKOBCKMI TrocyaapCTBEHHBIN
ctpoutensHblii yHuBepcutetr, ObC ACB, 2013. — 80
c. — 978-5-7264-0732-6.

TexHOI0rrs CTPOUTENBCTBA CUCTEM M COOPYKEHUI
BOJIOCHA0>KEHUS M BOJIOOTBEACHUS [ DIIEKTPOHHBIN
pecypc]: yaeonoe nocodue / A. C. Komapog, O. A
Pyxwunkas, H. A. Makuma, A. I'. [TonikoB. —
DJIEKTPOH. TEKCTOBBIE TaHHbIE. — M.: MOCKOBCKUI
roCy/1apCTBEHHBIN CTPOUTENbHBIN YHUBEPCUTET, Al
ITu Op Menua, O9bC ACB, 2015. — 75 ¢. — 978-5-
7264-1106-4.

http://www.iprbookshop.ru/36182.html

JlonosiHuTEIbHAS JIUTEPA

Typa

Ucromun, b. C. DOkomorus B CTPOUTEILCTBE
[DnexkTpoHHbIii  pecypc]: wmonorpadus / b. C.
HUctomun, H. A. TapsieB, T. A. bapaGanoBa. —
DNEeKTpOH. TEeKCTOBbIE NaHHble. — M.: MocCKOBCKuUi
rOCy/lapCTBEHHBIN CTPOMUTENbHBIN yHHBepcuTeT, IbC
ACB, 2010. — 154 c. — 978-5-7264-0504-9.

http://www.iprbookshop.ru/16313.html

[TaBnunosa, U. U. CoBepiiieHCTBOBaHHUE METO/I0B
OMOTEXHOJIOTHH B CTPOUTEIHCTBE U HKCILITyaTaIl[uu
CUCTEM BOJOCHAOKEHHUS U BOJIOOTBEICHUS
[DnexTpoHHBIi pecypc]: moHorpadus / U. U.
[TaBnunoga, JI. C. Anekcees, M. A. HesepoBa. —
DIEKTPOH. TEKCTOBbIE aHHble. — M.: MOCKOBCKHi1
roCy/1lapCTBEHHbIN CTPOUTENbHBIN yHUBEpcuTeT, DbC
ACB, 2014. — 148 c. — 978-5-7264-0802-6.

http://www.iprbookshop.ru/23741.html

9. Ilepeuyen» pecypcos
HEe00XOAUMBIX /ISl OCBOCHHS TUCHUIINHBI

HHG(pOPMALMOHHO-TEJEKOMMYHH KA OHHOMI

cern  «MHTEepHETY,

HaumenoBanue pecypca cetn «AHTEepHET»

DJIeKTPOHHBIN apec pecypca

ObC u3garennpcTBa «JIaHby»

https://e.lanbook.com/

OBbC m3narenscrBa «IPRsmarty

https://www.iprbookshop.ru/

OopasoBarenbHas maTgopma «tOpaiT»

https://urait.ru/

Hayunas snektponnas 6ubnmoreka eLIBRARY.RU

https://www.elibrary.ru/defaultx.asp

Caiit cnpaBouyHoi npaBoBoii cucteMbl «KoHcynbTant [1nrocy

https://www.consultant.ru

EnuHbelid  3JIEKTPOHHBIM  pecypce
mutepatypsl CIIBIACY

y4eOHO-METOTNYECKOM

www.spbgasu.ru

denepanbHblii  00pa30BaTENbHBIA  MOPTAT
JI0CTyTa K 00pa3oBaTebHbIM pecypcam”

"EnuHOE OKHO

http://window.edu.ru

Cucrema nucranimonnoro ooyuenusi CIIGI'ACY Moodle

https://moodle.spbgasu.ru/

Ilepeyenb npodeccMoHATBHBIX 023 TaHHbIX, HEOOXOAUMBIX /IJIsi OCBOECHU S JUCIIHIJIMHBI

Caiit ABOK

| https://www.abok.ru/

10. MeToauveckne yKazaHus JAJsl 00y4YAKIIHUXCS 10 OCBOCHHUIO TUCHHIJIMHBI

OcHoBHOM COCTaBJISIOLICH nmponecca 06y‘-ICHI/I}I ABJIFOTCA  JICKLIIUHU, IIPECAYCMATPHUBAIOIINC

CIIEAYIOIINE 3aa4u:
- U3JI0KEHHE OCHOBHOTO MaTepHualia MporpaMMbl Kyp
MOMEHTBI;
- pa3BUTHE y aCHUPAHTOB CHOCOOHOCTH K CAMOCTOSITE

ca, aKIEHTHUPYS HanOojee BaKHBIE €ro

JHHON paboTe HajJ HAy4YHOH M y4eOHOM
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JIUTEPATYPOH.

Ha niepBoii JiekuMM peKOMEHyeTcsl JOBECTH /10 CBEJEHUS aCIUPAHTOB CTPYKTYpPY Kypca U €ro
paszznensl. B panpHeiilieM yka3plBaTh Hayalo KaKJIOTO pasfena, ero Cyrb M 3aJadyd, a 3aKOHYUB
U3JI0’KEHUE, MOJBOINUTh UTOT pa3jiela U ONUCHIBATh €T0 CBSI3b C IPYTUMH pa3jielaMU Kypca.

Coneprkanue JIEKIUi onpenensieTcs padodeit mporpaMmoit Kypca. JKenaTenbHo, 4TOOBI KaXKaas
JEKLMs OXBaTblBaja M MCUEpIbIBAJIA ONPEICIICHHYIO TEMY Kypca U MpeAcTaBiisia coO0i JTOrMuecku
BIIOJIHE 3aKOHYEHHYIO €ro 4acTh. Jlyumie cokpaTuTh Marepuai TEMbl, HO HE JAOIYCKAaTh IIEpephIBa €€ B
TAKOM MECTE, KOTJJa OCHOBHAs MJIes €LI€ [TOJIHOCThIO HE OCBEIICHA.

Kpome Toro, ciemyer npuBeCTH CHHUCOK KHUT M pabOT, HA OCHOBE KOTOPBIX CTPOUTCS
JIEKLMOHHBIN KypC, a TAK)Ke padOT, pACIIUPSIOMINX U TOMOJIHIIOIINX €T0.

Martepuan JeKIIMOHHBIX 3aHATHI (TEKCTOBbIE MaTepuaibl, poTorpapuu, pUCyHKH, CIalI-1I0y,
3BYKOBO€ O(OpMIICHHE M AMKTOPCKOE COMPOBOXKICHUE, BUACOPPArMEHTHl U aHUMAIHs, TPeXMepHas
rpaduka) TOTOBUTCS B BHUAEC MYJIbTHUMEIUA NPE3CHTALUN, KOTOpbIE CO3JAIOTCSI C IOMOIUIBIO
nporpammbl Power Point. OCHOBHBIM OTIMYMEM HPE3CHTAIMA OT APYTHUX CHOCOOOB MPEICTABICHHS
nH(pOpMaLIUY SBISETCS UX 0cO0asi HAMBIIIEHHOCTh COJAEPKAHUEM M MHTEPAKTUBHOCTD, T.€. aCIIUPAHT
SIBJIIETCS. HE MIACCUBHBIM CIIyILIATENIEM, @ UTPAET POJIb AKTUBHOT'O YYaCTHHKA.

Kpome Toro, BaxxHEHIINM 3TarioM U3y4YeHHs TUCIUILUIMHBI SBISETCS CaMOCTOATEIbHas paboTa
00y4aroImuxcs C UCIOJIb30BAHUEM BCEX CPEICTB W BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEbHBIX
TEXHOJIOTHH.

B 06beM camocTosITeNbHOM pabOThI 110 TUCHUIUIMHE BKIIOYAETCS CIEAYIOLIEE:

- U3y4YE€HHE TEOPETHUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

- IOATOTOBKA K MPAKTUYECKUM 3aHATUSM;

- IOATOTOBKA JIOKJIA/I0B, pedeparos;

- IOATOTOBKA K 3K3aMEHY.

[Ipy moAroToBKe K MPAKTUYECKUM 3aHATHSIM M B paMKax CaMOCTOSITENbHONW pPabOTHI IO
M3Y4YEHUIO TUCHUIUIMHBI 00yYaromMcsi HE00X0AUMO:

1) IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JICKLMOHHOM 3aHATHUM MAaTepUal U JOIOJHUTH
€ro C y4eTOM PEKOMEHJAOBAHHOM 110 JAaHHOW T€ME JIMTEPaTyphl;

2) IIPU CaMOCTOATEIILHOM U3YYEHUU TECOPETUYECKON TEMBI CHEIaTh KOHCIIEKT, UCIIOIb3Ys
pekomenioBanHbie B PITJ[ ncrounukuy;

3) BBITIOJTHUTH MPAKTUYECKUE 3aJaHNS B pAMKax U3y4acMON TEMBI;

4) MOATOTOBUTH JI0KJIa/1bl, pedeparsl;

5) MIOATOTOBUTHCS K IPOMEKYTOYHON aTTECTALUU.

HUtorom HN3YUCHUA OUCHUILIMHBI SABJIACTCSA 3K3aMCH. DK3aMeH MMPOBOAUTCA IO paClIMCaHHIO
ceccuu.

OO0yueHre MPOUCXOTUT IO 00pa30BATEIbHONW TEXHOJIOTHH, CBS3aHHOW C HHHUIIMUPOBAHUEM
TBOPUYECKOTO MBIIIICHUS Y aCIUPAHTOB: 3aHATHSI, IPOXOAT B AUATIOTOBOM PEKUME MPHU MOCTOSIHHOM
KOHTakTe€ C ayAuTopued u TOOYXKIAEHHEM K MBICIUTEIbHOMY Ipolueccy. B xome ocBoeHus
JUCIUILTAHBI HEOOXOIMMO KaKJIOMY BBIMIOJTHUTH CAMOCTOSITEIbHOE TBOPUECKOE 3aJaHUE, IIPEICTABUTH
PE3YIBTATEI UCCIICAOBAHWA U OTBETHUTH HAa BOIIPOCHI HY6J'II/IKI/I.

11. Ilepeyenr UHGPOPMALMOHHBIX TEXHOJOIMH, MCHOJb3YEeMbIX IMPH OCYLIECTBJICHUH
0o0pa30BaTeIbHOIO NMpoLecca Mo JUCHUILINHE, BKJIYAs NepedeHb MPOrpaMMHOro odecnedeHust
1 MHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM

1. TlpoBeneHue MPAKTHUECKUX 3aHATUN C HUCHOJIH30BAaHUEM IMPE3ECHTAIIMOHHOTO MaTrepuala
(mpuMeHeHue MYJIbTUMEIUNHBIX TEXHOJIOTUI);

2. Pabora ¢ pecypcamMu HHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «MHTepHET» (Tpu
HEOOXOJUMOCTH):

- DJICKTPOHHBIMU OMOTMOTEYHBIMU CUCTEMAMU;

-COBPEMEHHBIMU MPOdeCcCHOHATbHBIMU 0a3aMH JaHHBIX (B TOM 4YHUCIE MEXIyHapOJHBIMHU
pedepatuBHBIMU 06a3aMu JTaHHBIX HAYYHBIX U3/IaHUN);
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- UH(OPMALIMOHHO-TIPABOBBIMU CHCTEMAMU;
- HHBIMH HMH()OPMAIIMOHHO-CIIPABOYHBIMH CHUCTEMaMH W pecypcaMu HH(GOPMAIMOHHO-

TeHeKOMMyHHKaHHOHHOfI CCTU ((I/IHTepHeT »,

3 Pabota ¢ pecypcamu JIOKaIbHOH CeTH Opranu3anuu (mpu HeoOXOAMMOCTH):
-uH(GOPMAITMOHHO-TIPaBOBLIMH cucTeMaMu KoHcynbTaHT 1 ["apaHT;

- uH(OpMaIIMOHHO-TIPaBOBOM 0a30i JaHHBIX «KOmEKCY;

4. CtangapTHOE ITPOrpaMMHOE 00eCIIeYeHHE IEPCOHATLHOTO KOMITBIOTEPA.

12. Onucanue

MaTepI/IaJILHO-TeXHI/I‘leCKOﬁ

0a3pl, HeoOX0OAMMOW  JJIs1  OCYLIeCTBJICHHS

00pa30BaTeIbLHOIO MpoIecca Mo TUCHUTIIHHE

VYyebHas ayauTopus (KOMIBIOTEPHBIN Kiacc)
JUIS TIPOBENICHUSI 3aHATUN JICKIIMOHHOTO THIIA,
3aHATUH CEMHHApPCKOTO THIIA, KYPCOBOIO
MPOSKTUPOBAHMS  (BBITIOJHEHUSI  KYPCOBBIX
paboT), TpPYNIOBBIX ¥  HHIUBHIYaJbHBIX
KOHCYJbTAIlMi,  TEKyIIero  KOHTPOJISA U
MIPOMEKYTOUHOM aTTECTAIMH

KommuiekT MynbTuMeIuitHOro 060pyaoBanust (3KpaH,
IPOEKTOP, ayJHO-CHCTeMa, HOYTOYK); IePCOHATIBHBIE
KOMIIBIOTEPHI C IOCTYNOM K ceTu «MHTepHeT» U
o0ecrieueHneM J0CTyIa K 3JEKTPOHHOM
nH(pOPMaLMOHHO-00pa30BaTEILHON cpeie
OpraHu3alui; KOMIUIEKT y4eOHOi MeOeH.

Y4eOHast ayTuTOpUs IS MPOBEICHUS 3aHATUN
JICKIIMOHHOTO THUIA, 3aHATHH CEMHUHApPCKOTO
THIIA, KYpCOBOTO MIPOCKTUPOBAHHUS
(BBIMOJTHEHUS KYPCOBBIX palOT), TPYIIOBBIX U
WHIVUBUAYAIBHBIX KOHCYJBTAIllUH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTeCTaIlH

KommuiekT MynbTUMeIuiHOr0 060pyA0BaHUs
(mepcoHaNbHBINA KOMITBIOTED C IOCTYIIOM K CETH
«HTEepHET» M 00ecreyeHneM JoCTyIa K SJIEKTPOHHOM
uHGOPMaLMOHHO-00pa30BaTeNbHOM cpene
OpraHu3aluy, MyJIbTUMEIUNHBIN IPOEKTOP, KPaH,
ayJMoCHCTEMA); TOCKa MapKepHas Oernasi sManeBas.
KommiekT yueOHOH Mebenu.

[Tomemienuss a8 CaMOCTOSITENIBHOM pabOThI
oOyJaromuxcst

Paboune mecra c 1K (cTon KOMIIBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIABHATYPa, MBIIIB) C
JToCcTyroM K cetu «MHTepHeT» 1 00ecIIeueHIEeM
JOCTyTa K 3JIEKTPOHHOI MH(POPMAIIOHHO-
00pa30BaTeLHON cpejic OpraHU3aIluy | dJICKTPOHHBIM
OMOJMOTEYHBIM CHCTEMAM.

Jia waBanmunoB u jaun ¢ OB3 olecneunBaroTCsl CrieUalbHbIE YCIOBUSA AJIs MOTYYCHHS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSMHI HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA U151 OBYUYAIOLIUXCSA

1. Meroanyeckue yKazaHus J1Jisl 00y4alolerocs mo 0CBOEHUI0 JUCHUIIIUHBI

Jns popMHpOBaHUS YETKOTo MpeAcTaBleHHs 00 o0beMe M XapakTepe 3HAHMWA M YMEHUH,
KOTOpPBIMHM HaJ0 OyAeT OBIAJEeTh MO JUCHUIUIMHE B CaMOM Hauaje y4eOHOro Kypca oOydaromuics
JIOJKEH 03HAKOMUTBCS C YIeOHO-METOIUYECKON TOKYMEHTAIUEH:

- paboueill mporpamMmoi AMCUMIUIUHBL: C LEISIMH U 3aJayaMd JUCLUUIUIMHBI, €€ CBSI3SIMHU C
JIPYTUMU TUCHUIUIMHAMHU 00pa30BaTENbHON MPOTPaMMBbI, MIEPEYHEM 3HAHUN U YMEHHM, KOTOPHIMU B
MIPOLIECCE OCBOCHUS TUCIUIUIMHBI I0JDKEH BIIaJETh 00yJaromuiics,

- IOPSIZIKOM MTPOBEICHHS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallNH;

- rpauKoM KOHCYIbTAIUi MpenoiaBaTeneid kadeapsl.

CucreMaTH4ecKoe BBITOJIHCHHUE YIeOHOW pabOThl HAa 3aHATHUAX JICKIMOHHBIX U CEMHUHAPCKUX
THUIIOB, a TAK)KE BBIMOJIHEHUE CAMOCTOSITENIbHOM pabOThI MO3BOJMUT YCIEIIHO OCBOUTH TUCIUILINHY.

Kpome Toro, nist ycrnemHoro oBiajeHusi JUCHUTUIMHON HEOOXOIUMO BBITIOJIHATH CIEAYIOIINE
TpeOOBaHUS:

- MOCeNIaTh BCE JEKIMOHHBIE U MIPAKTUYECKUE 3aHATHUSA, MOCKOJIbKY BECh TEMAaTHUYECKUI

MaTepuai B3auMOCBSI3aH MEX]y COOO0M;

- BCE paccMaTpuMBaeMble Ha JIEKIUSAX M TPAKTHYECKUX 3aHATHSIX TEMbl U BOIPOCHI
00s13aTenbHO PUKCHUPOBATH (MO0 HAa OYMaXKHBIX, JINOO HAa MAIIMHHBIX HOCUTENSIX HH(OPMALIUN);

- 00s13aTeNTbHO BBINOJIHATE BCE JIOMAIHUAE 3aJlaHUs, IOJydaeMble HA JICKIHUSX WIH
MPaKTUYECKHUX 3AHIATUSX;

- MPOSIBJISITh AKTUBHOCTh HA WHTEPAKTUBHBIX JICKIUSIX M MPAKTUYCCKUX 3aHATHUAX, a
TakKe NpU MOJArOTOBKE K HUM. HeoOXoAMMO MOMHHUTH, YTO KOHEUHBIH pe3ylbTaT OBIAJCHUS
COJIepKaHUEM JUCIUIIIUHBI HEOOX0IUM, B TIEPBYIO OUepeh, CAMOMY O0yUarOIEeMycCs;

- B CIIy4asiX MpPOITycKa 3aHATHH MO KaKUM-TUOO MpUYUHAM, HEOOXOJIUMO 00s3aTENbHO
CaMOCTOSITEJIbHO M3y4YaTh COOTBETCTBYIOIINI MaTepHall.

1.1.B npouecce 3aHATHIT JIEKIMOHHOT0 THIIA 00yYAIOLIUMCS CJIeyeT:

-CIIyIIaTh, KOHCTIEKTUPOBATH U3JIaraeMbIi MperoaBaTesieM MaTepual;

-CTaBUTh, 0OCYKJaTh aKTyalbHbIE BOMPOCH! Kypca, ObITh aKTUBHBIM Ha 3aHATHUAX;

-3371aBaTh TMPENOJaBaTEI0 YTOUHSIONIME BOMPOCHI C MEIBI0 YSICHEHUS TEOPETHUYECKUX
MOJIOKEHUH;

[Ipu 3aTpyaHeHUsIX B BOCHPHUATHU MaTepualia CleIyeT OOpaTHThCS K OCHOBHBIM
JTUTEepaTypHbIM HCTOYHHKAM. Ecnu pazoOpaThcsi B Marepuale He yJaloch, TO OOpPAaTUTCS K JIEKTOPY
(o rpaduKy ero KOHCYJIbTAIMI) WK K MPENoAaBaTeNI0 Ha 3aHATHIX CEMUHAPCKOTO THTIA.

1.2.B npouecce 3aHATHI CeMHUHAPCKOI0 THIA:

[lens BBITOTHEHUS MPAKTHYECKUX 3aJaHUi 1Mo aucnuiuinae «BomocHabkeHue, KaHamnu3aIms,
CTPOUTENBHBIE CHUCTEMBl OXpaHbl BOJHBIX PECYpCOB» — MPHOOPETEHHE TMPAKTHYSCKUX HABBIKOB
WCIONIb30BaHUS METOJIOB TIOMCKAa HAYYHOH M TPAKTUUECKON HHQOpPMAIMH IO COBPEMEHHBIM
npobyeMaM BOJOCHAOXKEHHUSI U BOJIOOTBEACHHS, cOOpa, 0OpabOTKM M aHAIM3a SKCIEPUMEHTAIBHON
uH(pOpMalIUM C TOMOIIBI0 COBPEMEHHOTO 00OpymoBaHUs, MoadOpa MeTojna (HU3UYECKOTO WU
MaTeMaTHYeCKOT0 MOJETHUPOBaHUS [UIl pEIICHHWs 3aJad B CHCTEMaX BOJIOCHAOXKEHHS U
BOJIOOTBE/ICHHUSI.

BrimontHeHNE MpaKTHYEeCKUX 3aJaHuii  TpeOdyeT oT o0O0ydJaromierocs MpeaBapuTeIbHOTO
M3y4YeHHs Y4eOHOM M Hay4YHOH JUTEepaTyphl U MPOYNX MH()OPMAIMOHHBIX UCTOYHUKOB, B TOM YHCIIE
MEepUOINYECKUX U3IaHU 1 HTepHET-pecypCcoB.

[TepeueHs TeM MPaKTUYECKUX 3aHITHUI MIPEJICTABICH B HIKEIPUBEICHHOM TaOIuUIIe.

Taoimma 1 — Coaep:kaHue NPAKTHYECKHUX 3aHATHH MO TeMaM [IUCHUIUVIMHBI U
caMoCTOsITe/IbHAsI padoTa ol0yuyawilerocss no aucuuniuHe «BogocHad:xkeHue, KaHaaM3anus,
CTPOUTeJIbHbIE CHCTEMbI OXPAHbI BOJHBIX PECypCcOB»



Ha3Banue TemMbl CoaepixkaHue NPaKTHYECKOI0 CamocrosiTeibHass paboTa

Y4eOHOM M CIUILINHbI 3aHATUHSA oOy4aronerocsi (GopmMbl KOHTPOJIA)
[ToaroroBka mokiana, pabora ¢
1. Pacuyer HMCTOYHHKAMH HayIHO-TEXHUYCCKOMN
BeicTymuienue cTyeHTOB C
KOJIBLIEBBIX nH(pOpMALIHH.
JOKJIAIaMH.

BOIOITPOBOJIHBIX ceTei HOI[I‘OTOBKa K TCCTUPOBAHUIO.

IToaroroska K cobece10BaHUIO.

[ToaroroBka mokiaga, pabora ¢
HMCTOYHHKAMU HayYHO-TEXHUYECKOMN
uHpopmauu.

[ToaroroBka K TECTUPOBAHUIO.
IToaroroBka kK codece0BaHuUIoO.

2. OUIBTPHI BeicTyIuieHre CTYICHTOB C
BO/103a00PHBIX CKBKUH | TOKJIAIaMHU.

3. Pa3pabotka ITonroroBka noknana, padbora c
BBICOTHO- MCTOYHHUKAMU HAy4YHO-TEXHUYECKOH
BeicTynnenue cTyaeHToB ¢
TEXHONOTHHIECKHX CXEM | |\ oo s uHpOpMaLUH.
BOJIOTIPOBOAHBIX ' [ToaroToBka K TECTUPOBAHUIO.
OUYHMCTHBIX COOPYXCHHUU [ToaroToBka K co0ece10BaHHUIO.
[TonroroBka nokiana, pabota ¢
4, Pacuer P .
. MCTOYHUKAMHU HAYYHO-TEXHUYECKON
00IIeCIUTaBHOM BeicTymiienne CTyAeHTOB ¢
uHpopmanuu.
CHCTEMBI JIOKJIaJIaMU.
[ToaroroBka K TECTUPOBAHUIO.
BOJIOOTBE/ICHUS.
IToaroToBka Kk co0eceI0BaHHUIO.
S. Pa3pabotka ITonroroBka noknana, padbora c
KOMILJIEKCa MCTOYHHUKAMU HAY4YHO-TEXHUYECKON
BeicTynnenue cTyaeHToB ¢
KaHAJIN3aMOHHBIX uHpOpMaLUH.
JTOKJIAIaMHU.

OYHCTHBIX COOPY)KGHI/II\/’I IToaroroBka k TCCTUPOBAHUIO.
HACCJICHHOTI'O ITYHKTaA. IToaroroBka x CO6€C€I[OBaHI/IIO.

[ToaroroBka noknana, pabora c
6. MeTaHTeHKH, UX HUCTOYHUKAMHU HAyYHO-TEXHHYECKOH
BeIcTyIuieHHe CTYAEHTOB C
KOHCTPYKIIUH, PEKUMBI uH(pOpMAIINH.
JIOKJIaJaMH.
paboTHI. [ToaroToBKa K TECTUPOBAHUIO.
IToaroroBka k coOeceI0BaHUIO.

1.3. B npouecce BbINOJTHEHHS CAMOCTOSATEIbLHON padoThI:

Ilon camocrostensHOM paboToil o0OydaromMXCs TOHUMAeTcs IUlaHupyeMas pabora
oOyuaroluxcs, HampaBlIeHHas Ha (QOPMHUpPOBAHUE YKa3aHHBIX KOMIIETEHIIMH, BBINOJIHSAEMAas BO
BHEAyJIUTOPHOE BpeMs IO 33aJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE IpernojaBarelss, 0e3 ero
HEMOCPEJCTBEHHOTO yYaCTHs.

Heas camocTosiTelbHOM padoThl 10 jucnMIUiMHE «BomocHabkeHue, KaHaTU3aIus,
CTPOUTCIIBHBIC CHUCTEMBI OXpaHbl BOJAHBIX PECYPCOB» — 3aKpPCIUTH TCOPETHUYCCKUEC 3HAHUA U
MPAKTUYECKHE HABBIKM B OOJACTH TNPOEKTUPOBAHUS, CTPOUTENHCTBA W OKCIUTyaTallMd CUCTEM
BO}IOCHa6)KeHI/I5[ U BOJOOTBCACHHA Ha COBPEMCHHOM YpPOBHEC, IIOJYYUTH MPEACTABICHHUE O
COBPEMEHHBIX MpobiieMax B JaHHOW OTPACIH.

CaMmocrosTenbHast paboTa SBJISETCS HEOTHEMJIEMOM M BaKHEHIIeW 4YacTbio pabOThI
o0yyaromuxcs, KOTopas OCHOBaHa Ha Ooiyiee MOJApoOHOM mpopaboTke M aHamu3e HMHPOPMALUHU B
n3ydaemoil obnactu. [loMck OTBETOB Ha BOMPOCH ISl CaMOCTOSITENIBHOM pabOThl B HEKOTOPBIX
cllyyasix IMpearnojiaraeT He TOJbKO M3y4eHHE OCHOBHOW y4eOHOW JTUTeparyphl MO AUCHUIUIMHE, HO U
MIPUBJICUECHUE JTOTIOJIHUTEIBHON JIUTEPATyphl MO CMEXHBIM AMCHUUIUIMHAM, a TaKKe HCIOJIb30BAHUE
pecypcoB cetu MutepHer. OTBETHI Ha BOMPOCH [JII CAMOCTOSATEIHLHONW pabOTBI TOTOBATCA
00y4aroIUMHUCS CaMOCTOSATENIBHO U TPOBEPSIOTCS MpPErnojaBaTesieM Ha NMPAKTUUYECKUX 3aHATHSIX B
XOJI€ YCTHOTO OIPOCa, a TAKXKE MIPU BBINOJIHEHUH JOKJIA0B, TEKYILEr0 TECTUPOBAHHUS.

CamocrosarenbHas paboTa mpeanojaraeT MOArOTOBKY J0KJIaAa; MOUCK MH(OpPMAIMH 110 TeMe
JIOKJIa/1a; IOJTOTOBKY K TECTUPOBAHUIO.
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®dopMBI CaMOCTOSTEIILHON PabOTHI OOYYAIOMIErocss MO TeMaM JAWCIMIUIMHBI MPEACTABICH 6
Tabnuye I (n 1.2.) TaHHBIX METOIUYECKUX YKA3AHHM.

CaMocTtosTenbHass pabora TpeOyeT OT OOydaromerocss IPeaBapUTEIIBHOIO HM3y4eHUS
JTUTEPATyphl U MPOUYUX HMH(DOPMAIMOHHBIX HMCTOYHUKOB, B TOM YHCIIC TEPUOJUYCCKUX H3JIAHUN U

WuTepHer-pecypcos.

Taoauna 2 - IlepeyeHb JuTepaTtypbl U NPOYUX MH(OPMAIMOHHBIX HCTOYHHMKOB ISl
CAMOCTOSITEJILHOI0 H3YYeHNSI

Ha3Banue Tembl
y4eOHOH THCHMILINHBI

Ilepeuens JuTepaTypbl M NPOYUX HHPOPMAUMOHHBIX HCTOYHUKOB /115l
CAMOCTOSITEJILHOI0 U3YUeHHSI

1. Pacuer KOJBIEBBIX
BOJIOITPOBOAHBIX CETEM

3yb6apera, O. H. BomonpoBoaHbie ceT: yueOHO-MeToanueckoe mocodue / O.
H. 3y06apeBa, A. B. Muxaitiiman. — MockBa: MUCU-MI'CY, O5bC ACB,
2020. — 54 ¢c. — ISBN 978-5-7264-2183-4. — TekcT: 3JEKTPOHHBIN //
Hudposoii obpazoBarensubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/101786.html

Cubararynnuna, A. M. Bopocnabxkenue: ydeOHoe mocobue / A. M.
Cubararymmina. — MHomkap-Oma: III'TY, [6. r.]. Yacts 2:
Boponoaroroka — 2018. — 152 ¢. — ISBN 978-5-8158-1972-6. —
Texct: snexTponHbId // JlaHb: ANEKTPOHHO-OMONMOTEYHAsT cHCTEMA. —
URL: https://e.lanbook.com/book/112489

3aiiko, B. A. MoHTax yJIMYHBIX CETe BOJOCHAOXKEHUS U3 TTOJIMITUIICHOBBIX
TpyO: yuebHoe mnocobue / B. A. 3aiiko, Il. A. Topmxkanes, M. [l.
UepHocutoB. — Mocksa, Bosorna: Uadpa-Uuxenepus, 2022. — 80 ¢. —
ISBN 978-5-9729-1110-3. Tekcr: onektponnbiii  //  Iudposoit
oOpazoBarenbubii  pecypc  IPR SMART:  [caiit]. URL:
https://www.iprbookshop.ru/124181.html

2.OunbTpHI
B0/103a00pHBIX
CKBaXXMH

Kopuesckas, }0. B. BomozabopHble ¥ BOJONOABEMHBIE COOPYKEHUS :
yueOHoe nocodue / 0. B. Kopuesckas, I'. A. T'openkuna, U. I'. Ymaxkosa.
— Owmck: Omcknii 'AY, 2018. — 124 ¢. — ISBN 978-5-89764-747-7. —
Texct: snexTpoHHBI // JlaHb: 3JIEKTPOHHO-OMONMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/115921

lanenepun, E. M. Bono3abops! noazeMHbIX Boa: yueOHoe nocooue / E. M.

lanpnepun. — Camapa: Camapckuil TrocyJapCTBEHHbBIH apXUTEKTYPHO-
crpoutenbHblid yHuBepcuteT, ObC ACB, 2008. — 64 c¢. — ISBN 978-5-
9585-0299-8. — Tekct: snexTpoHHbIi // Lludposoit o0pa3oBaTeNbHBIN
pecypc IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/20456.html

3.Pazpabotka BeICOTHO-
TEXHOJOTUYECKUX CXEM
BOOOITPOBOAHBIX

OYHCTHBIX COOPYKEHUH

Bacmnpuenko, 0. B. ®usznko-xumMudeckre OCHOBBI BOJOHOIATOTOBKH :
yaebnoe mocobue / 0. B. Bacunpuenko, A. B. I'ybapeB. — benropox:
benropoackuii rocyjapCTBEHHBIN TEXHOIOTUYECKUN YHUBEPCUTET UM. B.I'.
HlyxoBa, ObC ACB, 2017. — 182 c. — Texkcr: anexkrponnsri // Ludposoit
obpazoBarensublii  pecypc IPR SMART:  [caiit]. URL:
https://www.iprbookshop.ru/80450.html

4.Pacuyer
00IIIeCIUIaBHOM
CHUCTEMBI
BOJIOOTBE/ICHHS.

[MaBnuHoBa, M. M. BomocHabxkeHue ¥ BOJOOTBEACHHE: YUYEOHUK U
npakTukyMm 1 By3os / . U. TlaBnunosa, B. U. baxenos, U. I'. I'youii. —
5-e uzn., mepepad. u gon. — Mocka: M3natensctBo FOpaiit, 2022. — 380
c. — (Bricmee oOpazomanue). — ISBN 978-5-534-00626-1. — Tekcr:
aJeKTpoHHBIN // OOpazoBarenbHas miaardopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/488857

AnekceeB, E. B. CucreMbl u cOOpyKEHHUS BOJOOTBEICHHUS: Y4eOHO-
Mmetonuueckoe mocodue / E. B. Anekcees, H. A. 3anérosa, C. E. Annekcees.
— Mocksa: MUCHU-MI'CY, DBC ACB, 2021. — 42 c. — ISBN 978-5-
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https://e.lanbook.com/book/112489

7264-2949-6. — Tekct: snexrponnsiii // LudpoBoit obpazoBareabHbII
pecypc IPR SMART: [caiit]. URL:
https://www.iprbookshop.ru/122825.html

5.Pa3zpabotka
KOMIUIEKCa
KaHaJIM3aluOHHbIX
OYHUCTHBIX COOPYKEHUN
HACEJICHHOTO ITYHKTA.

MumykoB B.I'. T'mybokas odmcTKa TOPOACKHMX CTOYHBIX BOJ: y4yeOHOE
nocobue / Mumykos Bb.I'., ConoBreBa E.A. — Cankr-IlerepOypr: CaHkr-
[TerepOyprekuit roCyJ1apCTBEHHBIN APXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcutet, ObC ACB, 2014. — 180 c. — ISBN 978-5-9227-0501-1. —
Texkct:  amekrponssii  //  IPR SMART:  [caiir]. URL:
https://www.iprbookshop.ru/30006..html

Inéxoa, U. KO. Cucremsr BojooTBeaeHus: yueOHoe mocobue / U. HO.
IlInéxosa, A. M. Kapi. — Owmck: Omckuii 'AY, 2018. — 57 ¢. — ISBN
978-5-89764-670-8. Texct: anekTpoHHbld // JlaHb: 3IEKTPOHHO-
oubmoreunas cucrema. — URL.: https://e.lanbook.com/book/111411

6. MeTaHTeHKH, HX
KOHCTPYKIIUH, PEKUMBI
paboTHL.

brnaropazymoBa, A. M. O6paboTka U 00€3BOKHBAHHE OCAJIKOB TOPOJCKUX
CTOYHBIX BOA: yueObHoe mocobue / A. M. brnaropazymoBa. — 2-e u3., ucrp.
u gon. — Cankr-IlerepOypr: Jlans, 2021. — 208 ¢. — ISBN 978-5-8114-
1676-9. — Texkct: anmekTpoHHBIH // JlaHb: 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/168674

7. OCHOBHBIE CHUCTEMBI

IlepBoB, A. I'. BogocHabkeHre MPOMBIIUICHHBIX MPEANPHIATHN: ydeOHUK /
A. T'. IlepBoB. — MockBa, Bonorna: Uudpa-Uuxenepus, 2022. — 440 c.
— ISBN 978-5-9729-0979-7. — Tekcr: »anekrponnbiii // IludpoBoit
oOpazoBarenbubiii  pecypc IPR SMART:  [caiiT]. URL:
https://www.iprbookshop.ru/124016.html

AtanoB, H. A. Pacuer u mOpOEKTUpPOBaHHE CHUCTEMBI OOOPOTHOTO
BOJOCHA0XKEHHUST TEXHOJIOTHYECKOTO MPOM3BOJICTBA: yueOHOe mocobue / H.

MPONSBOACTECHHOTO A. Aranos, Il. A. I'opmikanes, O. C. Conkuna. — Camapa: Camapckuii

BO/IOCHA0KEHUs u . .

BOOOTBEICHHS rocyJapCTBeHHbIN TexHnyeckuit yausepcuret, ObC ACB, 2020. — 92 ¢. —

DOMBILLICHHELX Tekcr: anexrponnsiit // Ludporoit oopazosatenbubiii pecypc IPR SMART:

p . [caiiT]. — URL: https://www.iprbookshop.ru/105058.htmi

NpeANPUITHI u

COMILICKCOR Menexun, A. T. IlpoMbIlUIeHHBIE CHCTEMBI BOJOCHAOXKEHUS U
BO/I0OTBeIcHUs. PecypcocOeperatomiye TEXHOJIOTUM  OYUCTKH  BOJBIL:
yuebHoe nocobue / A. I'. Menexun. — Ilepmb: IlepMckuii HanMoHanbHbIN
HCCIIeI0BAaTEeNbCKUI NOMUTeXHUYEeCKHi yHuBepcuter, 2014, — 122 c. —
ISBN 978-5-398-01195-1. — Texkct: onekrtponnsiii // udposoii
obpazoBarenbhblii  pecypc IPR SMART:  [caiit]. —  URL:
https://www.iprbookshop.ru/108497.html
Bacunpuenko, 10. B. ®Pu3nko-XMMHUYECKHE OCHOBBI BOJONOJITOTOBKHU :
yaebnoe mocobue / 0. B. Bacunmpuenko, A. B. ['yGapeB. — benropon:
benropoackuii rocy1apCTBEHHBIM TEXHOJOTMYECKHI YHUBEpCUTET UM. B.T.
lyxoBa, O9bC ACB, 2017. — 182 c. — Tekcrt: anexktpoHHsbIi // Ludposoii
obpazoBarenbubii  pecypc  IPR SMART:  [caiit]. —  URL:
https://www.iprbookshop.ru/80450.html

8. O6paboTtka
Kop3yn, H. JI. BHOTEXHOJOrMM OYHUCTKHA CTOYHBIX BOJI TOpPOJIOB U

IIPOU3BOJICTBEHHBIX

CTOYHBIX BO/

MPEeANpUATHI: yueOHoe mocoOue AJis TEKIIMOHHBIX U IPAKTHUECKUX 3aHSATHI
MaructpanToB crnenuaibHocTel 270800 «CTpOUTEIHCTBO», MarucTepcKoi
nporpammbl  27080.68 «HHOBallMOHHBIE TEXHOJOTUU BOJOOTBEICHUSA,
OYHCTKHU CTOYHBIX BOJ, 00pabOTKM M yTwim3anuu ocaakos» (BBwm) / H. JI.
Kop3yn. — Caparos: By3oBckoe obpazoBanue, 2014. — 187 ¢. — Tekcr:
anekTpoHHbIH // L{udposoit odpazoBarensHbIl pecypc IPR SMART: [caiit].
— URL. https://www.iprbookshop.ru/20405.html
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