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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 YCTpOICTBa, pa3pabOTKU U B3aWMOCBSI3H BCEX
JJIEMEHTOB CHCTEM BOJOCHAOXKEHUS ¥ BOJOOTBEICHUS HACEICHHBIX MECT, W MPOMBIIIICHHBIX
NPEINPUSITUH;

2) (dbopMUpOBaHHE y ACUPAHTOB 3HAHWA M YMCHHHA NMPUMEHSTH MOJTYYCHHBIC 3HAHUS B
HAy4YHO-HCCJIEI0OBATEIbCKONW JESITENIbHOCTH B OO0JACTH TEXHUYECKUX HAyK M apXUTEKTYphbl, U
MPEIo1aBaTeNbCKOM AeSITEIbHOCTH 10 00pa30BaTeIbHBIM POTrPaMMaM BBICIIETO 00pa30BaHMUsL.

3aiagyamMul OCBOCHHMSI TUCITUTUTHHEI SIBJISTFOTCSI:

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

2) yrIyOJeHHOE W3YYCHHUE TEOPETHUECKUX U (YHIAMEHTAIBHBIX OCHOB YCTPOMCTBA,
pa3paboOTKH U B3aMMOCBSI3HM BCEX DJIEMEHTOB CHCTEM BOJOCHAOKEHUS M BOJOOTBEICHHS HACCICHHBIX
MECT, ¥ IPOMBIIIUICHHBIX MPEIIPUITHH;

3) dopmupoBaHHE KOMIIETEHIIMHA, HEOOXOMUMBIX [UIS YCICIIHOM HaydHO-IIeIaroruuyecKo
paboThI B JAaHHOM OTpPACIId 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
o0JacT OYHCTKH U TPAHCHIOPTHPOBKU MPUPOTHBIX U CTOYHBIX BOJ C
WCIIOIb30BaHUEM HOBEHIINX WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH, METOJbl TOWMCKA HAYYHOW M TMpPaKTHUeCKOH uH(popMaluu,
METO/IbI (bU3UIECKOTO u MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJEJIUPOBAHUS.

TecT, cobeceIoBaHNne

YMeTh: IPUMEHATh 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIUIMH I PEIICHUs
3aJa4 B 00JIaCTH BOJIOCHA0XKEHUS U BOJOOTBECHMS, UCIIOJIb30BaTh METObI
OpraHu3alMu IPOBEJACHUS M OLEHKH pe3yJbTaTOB OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM B 00JACTH OYMCTKM M TPAHCIOPTHPOBKH TNPHUPOIHBIX H
CTOYHBIX BOJA C  HCHOJb30BAaHUEM  HOBEMIIUMX  HMHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, IIPUMEHATh METOJBI IIOMCKA HAYYHOU U
MpaKTU4YeCKOW HMHGPOpMAIUM, TPUMEHATH METOAbl  (PU3UYECKOr0 U
MaTEMaTHYECKOr0 (KOMIBIOTEPHOT0) MOAECINPOBAHHUS.

TecT, cobeceioBaHNne

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  HUCCIEOBaHM B 00JacTM  OYHCTKH U
TPAHCIIOPTHPOBKMA TPUPOJHBIX M CTOYHBIX BOJI C HCIOJB30BaHUEM | TECT, cOOeCceIOBaHUE
HOBEHINUX HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, HAaBBIKOM
MPUMEHEHHs] METOJIOB TIOMCKa HAaydyHOM M MpakTH4YecKod HuHGopMaiuu,
HAaBBIKOM HNPUMCHCHHA MCTOIOB (1)I/I3I/I‘-ICCKOI‘O U MareMaTHU4YC€CKOI' O
(KOMIIBIOTEPHOT'0) MOJICIMPOBAHUSI.




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

3.1. JucnuminnHa «BonocHabxeHue, KaHaau3alMs, CTPOUTENbHbIE CUCTEMbl OXPaHbl BOIHBIX
PEeCypcoB» OTHOCHUTCSI K 00pa30BaTeIbHOMY KOMIIOHEHTY Y4€OHOTO IJIaHa IPOTPaMMBbl aCITUPAHTYPHI.

3.2. Jlns w3ydeHus [aHHOW JUCUUIUIMHBI HEOOXOMUMBI 3HAHUS, yMEHUS H HaBBIKH,
npuoOpeTeHHble TpH OO0ydYeHWH [0 TMporpaMmaM OakajaBpuara, CHenuaauTeTa W (WIn)
MarucTpaTyphl.

Tpebosanus Kk OCHOBHbIM 3HAHUAM, YMEHUAM U 6IAOEHUAM 00 UAIOUWUXCA:
Jns ocBoeHus UCLMIUIMHBL «BopocHaOxkeHue, KaHanu3alus, CTPOMTENbHBIE CHCTEMbl OXpaHbI
BOJIHBIX PECYPCOB» HEOOXOANMO:

3HAMb.

- HOPMaTUBHYIO, CIIPAaBOYHYIO U HAYYHYIO JIMTEPATYPY;

- IEPEI0BOI OTEUECTBEHHBIN U 3apyOeKHbIN OIBIT B 00JIACTH NPOEKTUPOBAHUS, CTPOUTEILCTBA
U KCIUTyaTalluy CUCTEM BOJOCHA0XEHMS U BOJOOTBEICHMS;

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

Membv.

- IIPOU3BCCTH PACUYCT H 3aAIIPOCKTUPOBATL BCC JJICMCHTBI CHCTEM BO,I[OCHEI6)KCHI/I5{ n
BOAOOTBCACHHA HACCIICHHOI'O ITYHKTA,

- pa3pa60TaTL BapuaHTbl CHUCTEM 060pOTHOFO BO,I[OCH&6)KCHI/I5{ 1 BOJOOTBCACHUA
MPOMBIIIJICHHOI'O NPCAINIPUATHA C HCIIBIO ONITUMHU3ALIUN HUCIIOJIb30BAHWA BOABI HA IIPOU3BOJCTBCHHLIC
HYXIbI;

- IPpOU3BCCTHU AHAJIN3 pa60TBI CHUCTEM BO,[[OCH8.6)KGHI/I$I 1 BOJOOTBCACHUSA C LCIIBIO BBIABICHUS
HpO6H€M, BO3HHUKAIOMIUX B IPOLECCEC UX SKCILTyaTalluu,

61a0emsn:

- METOAMKOW pelIeHHs KOHKPETHBIX 3a7ad WHXKEHEPHOW TMpakTUKU B  00IACTH
MIPOSKTHPOBAHMSI, CTPOUTEIIBCTBA U IKCIUTYaTAIlMH CHCTEM BOJIOCHAOKEHUS M BOJJOOTBEICHHSI,

- HaBBIKAMH OpPTaHU3allMU U MPOBEACHUS HCCIEAOBAHUS MO OLEHKE YPPEKTUBHOCTH PAOOTHI
CHCTEM BOJOCHA0XKEHUS M BOIOOTBEAEHUS B IIEJIOM U OTIENIBHBIX UX DJIEMEHTOB;

- HaBBbIKAMU TOJATOTOBKHM U TPOBEJEHUS y4YEOHBIX 3aHATHA B HMHTEPAKTUBHOW (opme Mo
OCHOBHBIM 00pa30BaTeIbHBIM IIPOTpaMMaM BBICIIIETO 0OPa30BaHMS.

3.3. Ilepeuenp mocnenyOMUX Y4eOHBIX TUCHUIUIMH, JJISI KOTOPHIX HEOOXOMMMBI 3HAHHS, YMEHUS U
HaBbIKM, (opMupyeMble JaHHOM aucimiumHON: «llemarorndeckass mpaktuka», «lloaroroka
myOnuKanuii ¥ (M) 3asBOK Ha aTEHThl Ha N300peTeHHsl, TI0JI€3HbIe MOJIENH, POMBILIUIEHHBIE 00pa3Ibl,
CEJICKLMOHHBIE JIOCTM)KEHUS, CBUAETENIBLCTBA O TOCYJApCTBEHHOM pPETUCTpAllMU IPOrpaMM  JUIs
AIIEKTPOHHBIX BBIYMCIUTENBHBIX MAIIMH, 0a3 JaHHBIX, TONOJIOTUH HHTETPaIbHBIX MUKPOCXEM).

OcBoeHMe AaHHOW JUCIUILTMHBI 00€CIIeUnBAET BO3MOXKHOCTh AKTUBHOT'O YYaCTHs B MEKIYHAPOIHBIX
o0Opa3oBaTeNbHbIX MPOrpaMMax, KOHPEPEHLHUAX, CUMIIO3UyMaxX, YTEHUE CIelUaIbHON JUTEepaTypsl U

Aap.



4. O0beM AMCUMILIMHBI B 324€THBIX eIMHHMIAX C YKA3aHMEM KOJHYeCTBAa aKageMHMYeCKHX HJIH
ACTPOHOMHYECKHX YaCOB, BbIJIEJIEHHbIX HAa KOHTAKTHYW padoTy oO0ydamommxcs ¢
npenojaasaresieM (o BUAAM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEIbHYI0 pa00oTy 00y4YarommXxcst

Yacos
Buj yueOHoii 1esiTeIbHOCTH Beero no ceMsf:CTpaM
KonTakTHas padora 42 42
(110 y4eOHBIM 3aHATHSIM)
6 m. Y. IeKyuu 28 28
npaxkmuueckue 3auamus (113) 14 14
nabopamopHuvle 3ansamus (J13) - -
Op. 8UObL AYOUMOPHBIX 3AHAMUL - -
CamocronTesnnas padora (CP) 138 138
9acoB: 180 180
TpymoeMKOCTb 1O TUCIIUTUTHHE
3a4. el: 5 5
[TpomesxyTouHas aTTECTalUN 110 9acoB: 36 36
TUCIAIIIINHE 3a4. el: 1 1
HUTOI'O: YacoB: 216 216
O01as Tpy10eMKOCTh 3a4. e 6 6

5. Coaep:kaHue AUCHMIUVIMHBI, CTPYKTYPHMPOBAaHHOe IO TeMaM (pa3jenaM) ¢ YKa3aHHeM
OTBEeJICHHOT0 HAa HHMX KOJHMYeCTBA aKaJeMHYeCKHX WJIM ACTPOHOMHYECKHMX 4YacoB M BHJIOB
yueOHBbIX 3aHATHI

5.1. Temarudecknii njIad IUCITATIINHEI

KonTakTHast
= pabora (mo
Ne Paspen qucuunIMHbI § yHeOHbIM CP |Bcero
5 3aHATHAM)
= lekul |y
1. | 1-i pa3nen «BomocHabkeHIEe HACEIICHHBIX MECT) 8 6 - 46 60
BogomnoTpebiienne B HaceneHHBIX MyHKTax. Pexxum
1.1.| Bomonotpebnenus, pacueTHble pacxoabl. CucTeMbl 2 2 - 14 18
BOJOCHAOXKEHUSI.
Coopyxenus TSt MOJTy4YECHUS BO/IbI u3
1.0, | IOBEPXHOCTHBIX 1 MOI3EMHBIX HCTOYHHMKOB, THIIBI M 9 9 i 16 20
KOHCTPYKIIMA  HUCHOJB3YEMBIX  COOPYKCHHH W
YCTPOMCTB, UX 000PYJIOBAHHE.
IlonroroBka  BOmBl  JJId  Iiejdei MUTHEBOT'O 3
BojocHaOxeHusi. TpeOoBaHHS K KaueCTBY BOJIBI,
1.3.| oCHOBHBIE METOABI, TEXHOJIOTUYECKHE CXEMBI U 4 2 - 16 22
COOPYKCHHsI, TIPUMEHSIEMbIC /IS TOTYYCHHS] BOIBI
TpeOyeMoro KauecTna.
2. | 2-1i paznen «BogooTBeneHne HaceIeHHBIX MECT) 12 8 - 46 66
CucreMbl  BOJOOTBEICHHUS  HACENEHHBIX  MeECT.
2.1. 4 2 - 14 20
Hanpasienus pa3sutusi.




MeToasl  OYMCTKM  TOPOJACKHX  CTOYHBIX  BOJ,
TEXHOJIOTUYCCKHE CXEMBI u KOHCTPYKIIUU
HCIOJIb3YEMBIX COOPYKEHHUH, YCTAHOBOK, aIllapaToB
Y MEXaHHU3MOB.

MeTtoasl 00paOOTKH HIIOB M OCAJKOB CTOYHBIX H
2.3.| IpUPOAHBIX BOJ, KOHCTPYKIIMH  HCIIOJIb3YEMBIX 4 4 - 16 24
COOPYKCHHI, YCTAHOBOK, aIiapaToB U MEXaHU3MOB.

3-ii pasmen: «BomocHaOkeHHME H BOJOOTBEACHHUE

2.2.

3. . 8 - - 46 54

MIPOMBIIIIJICHHBIX MPEATPUSTHI
OcHoBHBIE CUCTEMBI MIPOU3BOJICTBEHHOTO

3.1.| BogocHaOXeHUsT W BOJOOTBEICHUS MPOMBIIIICHHBIX 4 - - 23 27
HIPEANPUITUI U KOMIUIEKCOB

3.2.| O6paboTKa MPON3BOACTBEHHBIX CTOYHBIX BOJI 4 - - 23 27

DopMa NPOMEKYTOUYHOM aTTeCTAlMM — JK3aMeH 36 - - - - 36

HToro yacos: 36 | 28 | 14 - 138 | 216

5.2. ConeprxaHue pa3aeinoB TUCIUILTAHBI

1-i1 pa3nen: BogocHaOxeHne HaCEIEHHBIX MECT

1.1. BononorpeOieHHe B HAacCENEHHbIX MYHKTax. Pexum BomonorpeOseHHs, pacyeTHbIE
pacxojpl. CuCTeMbl BOOCHA0XKEHUS.

Poms Bombl B pasButum obOmectBa. Bomomorpebnenne. Hopmbl pacxomoBaHUS BOJIBI
Omnpenenenue KoIMYeCTBa MOTPEOIIEMON BO/IbI B HACEJICHHOM ITYHKTE Ha pa3iMyHble HYXAbl. Pexxum
norpebnenuss Boxabl. KooadduuumeHTsl CyTOYHONH UM 4acoBoil HepaBHOMepHocTH. Ompenenenue
PacyEeTHBIX CYTOUYHBIX, YACOBBIX U CEKYHAHBIX PACXOO0B.

CucreMbl BOJIOCHA0KEHUS M PEKUMBI UX paOOTHI. PoJib perynupyromux 1 3arnacHbIX eMKOCTEH
CHCTEM BOJIOCHA0)KEHUS B 00ECIIEUEHNH UX HAJIeKHOCTU U SKOHOMUYHOCTU. PacueTr cucteMsl nogauu
U pacmipeieNieHus: BOJbI. Y CTpOMCTBO, 000PYyI0BaHHE.

OcHOBHBIE TUIIBI BOJIONMTaTENEH (HACOCOB), UCHOIB3YEMBIX B CUCTEMaX BOJOCHAOXKEHMS, UX
pacxoAHO-HAOPHbIE XapaKTEPUCTUKH.

1.2. CoopysxeHus JUIsl TOTyYSHHsI BOBI U3 MTOBEPXHOCTHBIX M MOJI3€MHBIX HCTOYHUKOB, TUIIbI U
KOHCTPYKLIUU UCIOJIb3YEMBIX COOPYKEHUN U YCTPONCTB, X 000pyI0BaHUE.

CoopyxeHus i IpreMa BoJIbl U3 MTOBEPXHOCTHBIX UCTOYHUKOB, BOJOIPUEMHUKH OE€pEroBOro
U PYCJIOBOTO THIIOB, IUIaBY4YHME U APYTUe BOAONPUEMHHUKH. MeporpusaTus 1o peido3anmre, 6oproe ¢
JIEIOBBIMH IIOMEXAMH.

CoopyxeHus uisl IpueMa MoJ3eMHbIX BOJ. Bomo3abopHble CKBaXMHBI U IIaXTHBIE KOJIOJIIBI.
OunbTpel BOJ103a00pHBIX CKBAXHH. | OPH3OHTAIbHBIE M JIyuyeBble BOJ03a00pBI, KamnTax KIHOYeH,
BOJOIIOIbEMHOE OOOpyaoBaHue. BoccraHoBneHue neduTa CKBaXUH W IMIAXTHBIX KOJIOALEB.
BocnonHenue 3anacoB oA3EMHBIX BOI.

MeponpusiTus 1o 3auTe TOBEPXHOCTHBIX U MOA3EMHBIX BOJI OT 3arpsi3HEHUS.

1.3. [loaroroBka BOJIbI AJIS LieNel MUTHEBOIO BOJOCHAOXKeHHs. TpeOoBaHUs K KaueCTBY BOJBI,
OCHOBHBIE METO/IbI, TEXHOJIOTUYECKUE CXEMbl M COOPYKEHHUS, MPUMEHSIEMbIE JJIsi MOJYyYE€HUS BObI
TpeOyeMoro KayecTna.

OcHoBHBIE TMOKa3aTeNd KadecTBa MPHUPOAHBIX BOJ, TpeOOBaHUS K KadeCTBY BOJIbI,
UCTOJb3yeMON Il XO3AHCTBEHHO-TIUTHEBOTO U TPOMBIIUIEHHOTO BOJIOCHA0XKEHUS, 0OOCHOBaHHE
MPUHLIMITUATIBHBIX CXEM KOMIUIEKCOB BOIOMOATOTOBUTENBHBIX COOPYKEHHH.

OCHOBHBIE TEXHOJIOTHUECKUE MPOLIECCHl U METO/IbI 00pabOTKH BOBI. TEXHOIOrMYECKHE CXEMbI
yIIy4IlEHUs] KauecTBa BObI, X KiIaccuukaius. OCHOBHbIE KPUTEPUHU JIJISI BEIOOPA TEXHOJIOTUYECKOM
CXEMBI M COCTaBa COOPYKEHUH.

KoarynupoBanue npumeceid BOIbl, KOAryasHTBl M (IOKYJISHTBI, (U3UKO-XUMHUECKUE U
TEXHOJIOTMYECKUE OCHOBBI OYMCTKM BOJbI KOAryJMpOBaHHEM. J[03aTOpbl KOAryjasHTOB, KOMILIEKCHI
CMELIEHUS U XJIONbEOOpa30BaHMsL.
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I'psizeemkuie coopykeHuUsl JJis yJajd€HHUs TPUMECE U3 BOJIbI: OTCTOMHUKH, OCBETIUTEIU C
B3BEILICHHBIM OCaJIKOM, (DIIOTaTOPBHI.

3aKOHOMEPHOCTU OCaX</IeHUs B3Becel B Boj€. ['Opu30OHTaNbHbIE, BEPTUKAIbHBIEC, paaualbHbIC
OTCTOMHUKHU. TOHKOCIIOMHOE OTCTauBaHUE BOJIBI.

OcgernieHne BOJABI B CIIO€ B3BELIEHHOI'O OCajKa. YJaJeHHE IpUMECed BOJbl HAOPHOMN
broranuei.

Coopyxenuss uisi (QUHHUIIHOTO (MPAKTUYECKH IIOJHOTO) YyAaJeHHs IpuUMeced U3 BOJBI:
3epHUCTBIE U MeMOpaHHbie (GuIbTphl. KOHCTPYKIIMM M pacder (QUIBTPOB CKOPBIX, MEIJICHHBIX,
npegmibTpoB. GUIbTpYIOIIKNE MaTepuaibl. KOHTaKTHBIE OCBETIUTEIH.

VYnanenue u3 BOJABI NMpUMeceli MEMOpaHHOW MHUKPO- M ylIbTpaduiabTpanmeil. AmnmaparypHoe
odopMmIIeHHE YCTaHOBOK.

Ob6e33apakuBaHue BOJBL.  XJIOPUPOBAaHHE BOJABI, O30HMPOBAaHHUE, YIbTpaduoseToBoe
o0JydeHue U Jpyrue crnocoobl 00e33apa’kKuBaHKE BOJIBI.

YcTpaHeHre MPUBKYCOB M 3aITaXxOB BOJIBI OKUCIICHHUEM, COPOIMEH M1 COBMECTHBIM OKHCIICHHEM,
1 COpOLIHCH.

OcHoBHbIE METOIbI U 000PYIOBAHUE [ YAAJIEHUS U3 BOJBI KeJie3a U MapraHiia.

2-i1 pa3aen: BogooTBeneHne HaCeICHHBIX MECT

2.1. CucteMbl BOIOOTBEICHUS HAaCEJICHHbBIX MecT. HarpaBieHus pa3BUTHSL.

CucreMbl U cXeMbl BOJOOTBEACHUS HACEIEHHBIX MECT: OOIlECIUIaBHasl, pa3/iebHasl MOJIHAs U
HeNoJHas, KOMOMHUPOBAHHAS.

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

COBpeMeHHI)IG moaxoAbl U METOABI OIIPCACIICHUA paCX0a0B U 00BEMOB CTOYHBIX BOI.

['mapaBianueckuil pacyeT ceTei BOIOOTBEAECHUS PAa3IMUHBIX CUCTEM.

OneHka HaJEKHOCTH CETeH M COOPY)KEHUH CHUCTEM BOJOOTBEICHHS. MeTo/bl MOBBIIIEHUS
Ha/IeKHOCTH KaHAIM3allMOHHOM CeTH IyTeM 1yOIMpOBaHUs U KOJIbLIEBAHUS KOJUIEKTOPOB.

2.2. MGTOI[BI OYHCTKHU T'OPOJACKHX CTOYHBIX BOJ, TEXHOJOTHYECKHUC CXCMbl MU KOHCTPYKIUHU
UCIOJIB3YEMBIX COOPYKEHHH, YCTAaHOBOK, allapaToB U MEXAHU3MOB.

HeoOxonuMmasi cremeHb OYMCTKM CTOYHBIX BOJ. IIpomeccsl cMmemeHuss u pa3daBieHUs B
BOZl0EMax. BbIyCKHM CTOYHBIX BOJ.

XapaKTepI/ICTI/IKa TTOBEPXHOCTHBIX BOJOUCTOYHHKOB, nux KJ'IaCCI/I(bI/IKaIII/Iﬂ 110
THJIPOXUMUYECKOMY M THAPOOHOIOrHYecKoMy peskumy. [IpaBuiia oxpaHbl BOJIOEMOB OT 3arpsi3HEHMUS.

CMmelieHne CTOYHBIX BOJ MpU CIYCKE UX B PEKH, 03epa, BojoxpaHuiuina. OmnpeneneHue
HE00XOAUMOM CTETIEHU OYHUCTKU CTOYHBIX BOJ] 10 KOHCEPBATUBHBIM M HEKOHCEPBATUBHBIM IIPUMECSIM.

HSy‘lGHI/IC yCJIOBI/IfI BBIITYCKAa CTOYHEBIX BOA B BOJOCMEI ITPU MIEPMAHCHTHOM 3arpsA3HCHUU UX BO
BpeMeHu. Pa3paboTka HOpMaTHBOB KayecTBa OYMILEHHON BOJbI IPU TPYIIIOBOM BOAONOIb30BaHUU.

TeopeTquCKHe OCHOBBI MEXAaHWYECKON OYHNCTKH CTOYHBIX BOA W MCTOABLI pacyeTa
coopykeHHi. TexHOIornueckre CXeMbl, COOpYKEeHUsI 1 000pyI0BaHHUE.

TeopeTquCKHe OCHOBBI OHMOJIOTHYECKOM OYHUCTKH CTOYHBIX BOOA W MCTOABI pacycTa
COOpY>KEHHH OMOI0rnyeckoi O4MCTKU. TeXHOIOTnYecKne CXeMbl, COOPYKEHHSI U 000pYIOBaHHE.

ZIOO‘II/ICTKa CTOYHBIX BOJ OT B3BCHICHHBIX BEIICCTB Q)HHBTpOBaHI/IeM Hcpe3 3CPHUCTHBIC
3arpy3ku ¥ MeMOpaHbl. MeTObI T0OYMCTKH CTOYHBIX BOJ] PACTBOPEHHBIX OPTaHUYECKUX COeIMHEHHH,
azota u docdopa.

Metoabl  ob6e33zapaxkuBaHus  (Ae3uH(eKuMu) CcTOYHBIX BOJA. [IprMeHeHHe  CHIIBHBIX
OKHUCJIUTEJEeH — XJopa M O030Ha ISl Ae3WH(EKIHUH CTOYHBIX BOJ. YCTPOMCTBO M cxeMma paboTh
O30HATOPHBIX yCTaHOBOK. llomyueHue rumoxioputa HATpusi C TNPUMEHEHUEM DJIEKTPOIM3a
nmoBapeHHO# conu. Y@ obe33apakuBaHUE CTOYHBIX BOJI.

2.3. Meronsl 00pabOTKM WJIOB M OC3AKOB CTOYHBIX M MPHUPOTHBIX BOJ, KOHCTPYKIHH
UCIOJIb3yEMBIX COOPYKEHHUH, YCTAHOBOK, alllapaToB U MEXaHU3MOB.

Teopernueckre OCHOBBI M MTOAXO/IbI K 00pabOTKe OCa/ika U yTUIM3ALUS OCAJKOB CTOUHBIX BO/I.
MeTo/1bl U KOHCTPYKIIUU COOPYKEHHIA.



Metoapl 00e33apakuBaHUsl OCaIKOB. AHa’poOHOE COpakKMBaHHWE OCAIKOB. MeETaHTEHKH, UX
KOHCTPYKLIUHU, PEXUMBI paOOTBHI.

O06e33apakuBaHUE 0CAIKOB Ha GUIIBTP-TIpeccax, HeHTpUudyrax u cenaparopax.

Cymika, CKUraHue ¥ UCIOJIb30BaHUE OCAIKOB.

3-i1 paznen: BogocHabkeHrne U BOJJOOTBEICHUE MMPOMBIIIIIICHHBIX TTPEANPUITHM.

3.1. OcHOBHBIE CHCTEMBI IPOU3BOJICTBEHHOTO BOJOCHAOXKEHUS ¥  BOJOOTBEIACHHUS
MIPOMBIIIICHHBIX MTPEANPUATHNA U KOMIUICKCOB.

Pons BOABl B OCYIIECTBIEHUM TEXHOJIOTMYECKUX MporieccoB. (OCHOBHBIE KaTerOpuu
notpebieHus Boabl. TpeOoBaHUS K KA4eCTBY BOJIBI, PACXOJbI M PEKHUM BOAOIOTPEOICHNUS, TOTPEOHBIS
HaIophbl, HAJEKHOCTb.

TexHUKO-2KOHOMHYECKOe OOOCHOBaHWE TPEOOBAaHMH K KOJIMYECTBY M KadeCTBY BOJIBI,
pacxoJlyeMoi Ha MPOU3BOJICTBEHHBIC HYK/IbI.

OcobGenHoctu cucreM 000pPOTHOTO BOAOCHAOKeHHUs. OXJIaKIaoMue yCTPOHCTBa 000POTHBIX
CHUCTEM BOJOCHAOKEHHUsI TPOMBIIUICHHBIX Tpennpustuid. [locinenoBarensHoe UCMOIB30BAaHNE BOJBI B
MTPOM3BO/ICTBE.

3aMKHYTBIE CHUCTEMBl BOJHOTO XO3SIMICTBA MPOMBIINUICHHBIX KOMIUIEKCOB M IIPOMBIIIICHHBIX
NpeANpUITHI, padoTaIMX 10 OE30TXOMHONH WM MaJOoOTXOJHON TexHojoruu. OcoOEeHHOCTH
CO3/IaHUs 3aMKHYTBHIX CUCTEM. TEeXHHKO-2KOHOMHYECKOEe 0OOCHOBAHUE BHEJIPEHUS 3aAMKHYTHIX CHCTEM
BOJHOTO XO3SCTBAa MPEINPUSITUNA U MPOMBIIUIEHHBIX Y370B. ONBIT CO3AaHUS 3aMKHYTBIX CHCTEM
BOJTHOTO XO3SIICTBA BCETO MPOMBIIIJIEHHOTO TTPEANPUSATHS.

3.2. O6paboTKa MPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

Mexanndeckas,  XHUMHYECKas, ¢u3nKO-XUMHUYECKass M OHWOJOrMYecKass  OYUCTKA
MIPOM3BOJICTBEHHBIX CTOYHBIX BOJI HA JIOKAJbHBIX OYHMCTHBIX COOPY)KCHHSIX C IIEJIbIO CO3JaHUS
3aMKHYTBIX CUCTEM IIEXOB, MIPESAPUATHI U KOMIIJICKCOB.

MexaHudeckass OYKMCTKA IPOM3BOJCTBEHHBIX CTOYHBIX BOJ: IPOIIECKHWBAHHE, OTCTAWBAaHHE,
KUPOYJIaBIMBAaHUE, BBIICIEHHE CMOJI U Macel, pa3JeleHUue B IIEHTpaOeKHOM MoJje, (PHiIbTpoBaHuUE,
runepGUuIbTpanus.

XuMHYecKasi OYMCTKA IMPOU3BOJICTBEHHBIX CTOYHBIX BOJ: OKHUCIEHHUE, DJIEKTPOXUMHUYECKOE
OKHCJIEHUE, 030HUPOBAaHUE, HEUTpaIU3allHsL.

OU3NKO-XUMHUYECKass OYMCTKA MPOU3BOJICTBEHHBIX CTOYHBIX BOJI: KOATYJISIUS, (IIOKYIISIINS,
OKCTPAKIIMOHHBIE CIMOCOOBI OYHCTKH, COPOIIMOHHBIE CIOCOOBI OYMCTKH, (IIOTAIMs, 3Baroparus,
HOHHBIH OOMEH.

buonoruueckas ouncTka MPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

MeTonbl U COOPYXKCHHS JIOOYHUCTKH TOPOJCKUX CTOYHBIX BOJ OT B3BCIICHHBIX BEIIECTB,
PacTBOPEHHBIX OPTAaHUYECKUX COEIUHEHUH, a30Ta, hocdopa ¢ 1eIbI0 UX UCIIOIB30BAHUS B 3aMKHYTHIX
CUCTEMax BOJIHOTO XO3HCTBA MPOMBIIUICHHBIX MPEANPUATHHA. [le3nHPEKINS CTOYHBIX BOI.

5.3. [IpakTryeckue 3aHATUA

Ne Ne paznena . Bcero
HaumeHoBaHHe MPAKTHYECKUX 3aAHITHH
n/n | THCHHUILTHHBI JacoB
1-it pa3znen «BogocHabkeHne HACETIEHHBIX MECT)
1 1.1 Pacdet konbIIEBBIX BOJIOITPOBOJAHBIX CETEM 2
2 1.2. OuabTphI BO103a00PHBIX CKBAKUH 2
3 13 Pa3paboTka BBICOTHO-TEXHOJIOTHYECKHUX CXEM BOJIOMPOBOTHBIX 5

OUYHUCTHBIX COOPYKEHUN

2-1 paznen «BomooTBeieHre HACETICHHBIX MECT)

4 2.1. Pacuer 001IecIuIaBHOM CHCTEMBI BOJIOOTBEAEHUS 2

5 29 Pazpabotka KOMILJIEKca KaHaJIU3alMOHHBIX OYUCTHBIX
o COOPY>KEHHM HACEJIEHHOTO MyHKTa

6 2.3. MeTaHTeHKH, UX KOHCTPYKLIUH, PEKUMBI PaOOTHI 4




5.4. JJabopaTopHBIi MPAKTUKYM — HE IPEAYCMOTPEHO.

5.5. CamocTosiTenbHas paboTa

Bcero

Ne Ne paznena .
Buja camocTosiTeibHOM padoThI 4acoB

n/n | AUCHUILIHHBI

1-i1 paznen «BomocHabkeHHEe HACETICHHBIX MECT)

[TpopaboTKka TEOpEeTHUECKOTO MaTepraia Mo KOHCIIEKTaM JICKITUH
1 11 U PpEeKoMeHAyeMoW yuyeOHoW muTeparype. IloaroroBka 14
JIOKJIa/IaM.

[TpopaboTka TEOPETUYECKOTO MaTepralia Mo KOHCIIEKTaM JICKLIUH
2 1.2. u  pekoMeHayemoil  yueOHoW sureparype. Iloaroroska 16

pedepaTos.

ITpopaboTKa TEOPETUIECKOTO MaTEpPUalIa 10 KOHCTIEKTaM JIEKIIUH
3 1.3. U pekomMeHayemou ydeOHO#l mwuteparype. lloaroroBka k 16
JOKJIaJaM.

2-1i pazen «BogooTBeICHHE HACSIICHHBIX MECT)

[TpopaboTka TEOPETUYECKOTO MaTeprala 1o KOHCIIEKTaM JIEKIUH
4 2.1. u  pekomeHayemoil  yueOHoW sureparype. Iloaroroska 14

pedepaTos.

ITpopa®oTKa TEOPETUIECKOTO MaTEpUalIa 10 KOHCIIEKTaM JIEKIIUH
5 2.2. U pexkomMeHayemou ydeOHO#l muteparype. IloaroroBka k 16
JOKJIaJaM.

IIpopaboTka TeOpeTHUEeCKOro MaTepuaa o KOHCIIEKTaM JIeKIUii
6 2.3. U pekomeHayemoil  yueOHoOW sureparype. Iloaroroska 16

pedeparos.

3-i1 paznen «BopocHaOkeHNE W BOJOOTBEICHNE TIPOMBIIUICHHBIX TIPEATIPHATHI

[TpopaboTka TEOPETUIECKOTO MaTeprala Mo KOHCIIEKTaM JICKIIUH
7 3.1. U pekoMeHjayemol  y4deOHO#  smteparype. IloaroroBka 23

pedeparos.

[TpopaboTka TEOpPETHIECKOTO MaTepralia 0 KOHCIIEKTaM JISKITH
8 3.2. U pekomMeHayemou ydeOHO#l muteparype. lloaroroBka k 23
JIOKJIa/IaM.

6. IlepeyeHb y4eOHO-METOAMYECKOT0 oOOecleYeHUs [JIS1 CAMOCTOSATEJbHOH  PpadoThI
00y4arouUXcH Mo JUCUMUILIIUHE

1. Pabouast mporpamMmMa 1o AUCHUILINHE.

2. KoHcnekThl IeKuuii 1o JUCIUILINHE.

4. IlepeueHpb BOIIPOCOB MPOMEKYTOYHOU ATTECTALINH.

5. IIpoBepOYHBIE TECTHI 110 JUCHUILIMHE.

6. [Ipe3eHTanuu Mo AUCIUTLTAHE.

7. O6pazoBarenbHbIE (GUIBMBI O COBPEMEHHBIX TEXHOJOTHIX MPOSKTUPOBAHUS, CTPOUTEIHCTBA
1 DKCIUTyaTallud CUCTEM BOJIOCHAOXKEHHS U BOJOOTBEICHHUS.

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




7. ®OHJ OUEHOYHBIX CPEACTB ISl MPOBeAeHHs] MPOMEXKYTOYHOW/TeKyleil U MPOMeKYTOYHOM
arTecTaly 00y4alomMXCs M0 JUCHUILIHHE

@®OC obecrieunBaeT OOBEKTUBHBIA KOHTPOJb JOCTHKEHHSI BCEX pPE3yJlIbTaTOB OOYyYEHUS,
3aIIAHUPOBAHHBIX IS AUCLUIIIUHBI.

DOC BrIIOYAET B ceO:

- TIepeyeHb KOHTPOJIUPYEMBIX Pa3AesoB IUCHUIUIMHBI C YKa3aHUEM Pe3yIbTaTOB 00yUeHHUS,;
- TUNOBBIC KOHTPOJBbHBIC 3aJaHUs WM HHBIE MaTepUalbl, HEOOXOIUMBIC I OICHKH
3HAHUN, YMEHHUI U HaBBIKOB U (WUJIM) OMBITA JAEATEILHOCTH, XapaKTEPU3YIOLIUX 3TAIbl (HOPMHUPOBAHHUS
pe3yabTaToB OOy4YeHHS M OO0ECHEUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMBIX Ppe3yJbTaTOB OCBOCHHS
00pa30BaTeNbHON NPOrpaMMBbI;
- METOJMYECKHE MaTepHalibl, ONPEIENAIOIINE NPOLEAYPbl OLIEHWBAHUSA 3HAHUN, YMEHUH,
HABBIKOB U (WJIM) OMbITA IEATEIbHOCTH, XapaKTePU3YIOLIUX 3Tanbl ((OPMUPOBAHUSI KOMITETEHIIUH.

7.1. HepequL KOHTPOJIUPYCMBIX pa3aCiOB JUCHUIIJIMHBI C YKa3aHHUEM PE3YyJIbTATOB 06yquH$[

Ne Kontposmpyemsie
Pe3yabTaTsl 00yyeHus
n/m | pasaeibl IMCUUILIUHBI
1-# pa3znen «BogocHaOkeHHE HACEIEHHBIX MECT)
1. | 1.1. Bopomnorpebnenue B | 3HaTh: OCHOBHBIE 3aKOHBI ECTECTBEHHOHAYYHBIX JIUCIMIUIMH,

HaCeJIECHHBIX MyHKTaXx.
Pexum
BOJIOTIOTPEOJICHHUS,
pacyeTHbIe pacxoibl.
Cucremsl
BOJIOCHAOKEHU.

NPUMEHSEMbIE B CHUCTEMax BOJIOCHAOKCHHUSI HACEJICHHBIX ITYHKTOB,
METOAbI opraHu3alnuvunu IMPOBCACHUA n OLICHKU PE3YyIbTAaTOB
OKCIIEPUMEHTANBHBIX ~ HMCCIEAOBAaHMH B 00JacTH  CHCTEM
BOIIOCHa6)KeHI/I$I HACCJICHHBIX ITYHKTOB C MCIIOJIb30BAHHUEM HOBEHUIITNX
UH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI, METO/bI TIOMCKA
Hay4yHOM W MpakTHyeckod MH(popManMu 1o mpobdiemam B cdepe
BO]IOCHa6)KeHI/I5[ HACCJICHHBIX ITYHKTOB, MCTO/bI (1)I/ISI/I‘~ICCKOFO n
MaTeMaTH4YeCKOro (KOMIBIOTEPHOT0) MOJICIMPOBAaHUS 3ajad B
00J1acTi BOAOCHA0KEHUSI HACEJIEHHBIX TYHKTOB.

YMeTh: HCMONBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JAUCHMILIUNH, IPUMEHACMBIC B CUCTEMAX BOI[OCH36)KGHI/I$I HACCJICHHBIX
MTYHKTOB, UCIIOJI30BAaTh METO/IbI OPTaHU3alNU MTPOBEICHUS U OLIEHKH
pe3yIbTAaTOB IKCIIEPUMEHTAIBLHBIX UCCIIEOBAaHUN B 00JIaCTU CUCTEM
BOJIOCHA0KEHUSI HACEJIEHHBIX MTYHKTOB C UCMOJF30BaHNEM HOBEHIIINX
I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaIH/IOHHI)IX TeXHOJIOFI/IfI, HCIIOJIB30BAaTh
METOJIbl TIOMCKa HAyYHOW M MPAKTUYECKOW HHPOpMAIUU IO
npobiemMaM B cdepe BOAOCHAOKEHUS HACEICHHBIX ITYHKTOB,
HNCITIOJIB30BATH METOAbI (1)I/I3I/I‘—ICCKOFO )51 MaTeMaTHU4YCCKOIo
(KOMIIBIOTEPHOT0) MOJICITMPOBAHHUS 3a7]a4 B 00JIaCTH BOJOCHA0XKEHUS
HACCJICHHBIX ITYHKTOB.

Bnaners: HABBIKOM  HCIOJB30BAHHA  OCHOBHBIX  3aKOHOB
€CTECTBCHHOHAYYHBIX JUCIMIUINH, TPHMEHSIEMBIX B CHCTEMax
BOJOCHAOXKEHHUSI HACEJCHHBIX IMYyHKTOB, HABBIKOM HCIIOJIb30BAHHUS
METOJIOB OpraHW3allii TPOBEICHUS ¢ OICHKH pPe3yJbTaTOB
OKCIIEPUMEHTAIbHBIX  HCCIEAOBaHUN B obiactu CHUCTEM
BOJIOCHA0KEHUS HACCIICHHBIX IMTyHKTOB C UCIOJIb30BAaHUEM HOBEHIITNX
MH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHH,  HABBIKOM
WCIIONB30BAaHUSI METOJOB IIOMCKAa HAydYHOM W  IPAKTHYECKOU
uHpopmanuu 1o npodiemaMm B chepe BOAOCHAOKEHUS HACETCHHBIX
MYHKTOB, HABBIKOM HCIIOJIb30BAaHHUS METOAOB (DHU3MYECKOTO U
MaTeMaTH4ecKoro (KOMITBIOTEPHOTO) MOJACIUPOBAHUS 3a1ad B
00JacTH BOJOCHAOKEHHUSI HACEJIICHHBIX MTyHKTOB.




1.2. CoopyxeHus s
NOJYYeHHs  BOABI M3
MTOBEPXHOCTHBIX u
MOJ3€MHBIX HCTOYHHKOB,

TUOBI ¥ KOHCTPYKIIUHU
UCIOJIb3YEMBIX
COOPYKEHHI u
YCTPOMCTB, ux
obopynoBaHue.

3HaTh: OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCHUIIINH,
HOpUMEHsieMble B pa0dOTEe COOPY)KEHHH JUIs IOJYyYeHHS BOABI U3
MMOBCPXHOCTHBIX M MOJA3CMHBIX HCTOYHHUKOB, MCTOAbI OpraHHU3allln
OPOBEICHHS M OLUCHKUA  pE3yJIbTaTOB  IKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHU B 00JacTd  BOA03a0OPOB €  HCIOJIb30BAaHHEM

HOBEHIIMX  MH(POPMALMOHHO-KOMMYHUKALMOHHBIX  TEXHOJOTHH,
METOABl TIOWCKAa HAyYHOH U TPAKTUUeCKOH wuHbopMamuu 10
npobiemMaM B cepe  IPOEKTHUPOBAHUSA, CTPOMTEIbCTBA U
(yHKIMOHMPOBAaHUS ~ BOJA03a00pOB, METOABl  (U3UYECKOTO |
MaTeMaTH4eCKOro (KOMIIBIOTEPHOI0) MOJEIMPOBAaHUS 3ajjad B
obnactu QyHKIIMOHUPOBAHUS BOJI03a00POB.

VYMeTb: HCNONIBb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

JUCLUIUINH, IPUMEHSAEMbIE B pabOTE COOPYXKEHUM AJi IMOIY4YEHHUS
BOJIbI U3 MOBEPXHOCTHBIX M MMOJ3EMHBIX HCTOYHHKOB, HCIIOIb30BAThH
MECTOAbI opraHusanuvu IIPOBCACHUA n OLCHKU PE3YIbTATOB
IKCIIEPUMEHTAIBHBIX HCCICIOBaHHI B 00JacTH BOI03a0OPOB C
HCIIOJIL30BAaHUEM HOBEUIIINX I/IH(bOpMaIII/IOHHO'KOMMYHI/IKaIII/IOHHI)IX
TEXHOJIOTMH, HCMOJb30BaTh  METOMIbI  IOMCKA HAyYHOH W
npaktudeckoid — mHpopMamumm 1o mpobimemam B cdepe
MPOEKTUPOBAHUS, CTPOUTEIHCTBA u (bYHKIIMOHUPOBAHHUS
B0J103200DOB, UCIIOJIb30BATh METOJIbI (bu3MUECKOro u
MaTeMaTu4eckoro (KOMIIBIOTEPHOT0) MOJCIMPOBAHMS 337ad B
obact QYHKIIMOHUPOBAHUS BOJI03a00POB.

Bnaners: HaBBIKOM HCIIOJIb30BaHHUs OCHOBHBIX  3aKOHOB
CCTGCTBCHHOHayLIHBIX JUCIIUITIINH, HpI/IMCHSICMBIX B pa60Te
COOPYKEHHH NIl TOJTy4YeHUsI BOABI U3 MOBEPXHOCTHBIX M MOJ3EMHBIX
HUCTOYHHUKOB, HABBIKOM HCIIOJIB30BaHUA MCETOOA0B OpFaHI/ISaIH/II/I
MPOBEJIEHUS U OLEHKH  PE3yabTaTOB  JKCHEPUMEHTATbHBIX
WCCIeNOBaHUM B 00JacTH  BOJ03a00OpPOB €  HMCIIOJIB30BAHUEM
HOBEHIIUX  HMH(OPMALMOHHO-KOMMYHHUKAIITMOHHBIX  TEXHOIOTHUH,
HAaBBIKOM HCIIOJIB30BaHUA MCTOJ0B ITOMCKaA HaquOﬁ n HpaKTH‘IGCKOﬁ

uHbpopmanuu 1o  mpobiremMam B cdepe  IPOEKTHPOBAHUA,
CTpOUTENbCTBA U (YHKIMOHHPOBAHUSA BOJ03a00pOB, HaBBIKOM
UCIOJb30BAHUS  METOJOB  (DU3MYECKOTO0 M MaTeMaTH4eCKOro
(KOMIIBIOTEPHOTO) MOJEIINPOBAHUS 3a1a4y B obnactu
(GYHKIIMOHUPOBAHUS BOJ03a00POB.
3HAaTh: OCHOBHBIE 3aKOHBl €CTECTBEHHOHAyYHbBIX AMCLMILIMH,
MIpUMEHSEMbIEC B pabOTe COOPYKEHUHN I BOJOTIOTOTOBKH, METOIBI
1.3. TloaroroBka BOXBI | OPraHU3aLUAU IIPOBEICHUS u OLICHKH pe3yJIbTaToB
JUIS  TIeJIed  MHTHEBOTO | SKCIIEPUMEHTAJBHBIX  HCCIEAOBaHUH B 00JacTh  COOpYKEHUI
BOJIOCHA0XKEHUSI. BOJIOTNIOATOTOBKU C HCHOJb30BAHWEM HOBEHIIMX HH(POPMALUOHHO-
TpeboBaHusT K KauyecTBY | KOMMYHHMKAIlMOHHBIX TEXHOJIOTHMH, METOABI IIOMCKA HAy4YHOH H
BOJIBI, OCHOBHBIC | IPAKTHUECKOW  WHpOpManuu 1o  mpobiemam B cdepe
METOMBI, MIPOEKTUPOBAHUSI, CTPOUTENILCTBA 5 (YHKIIMOHUPOBAHUS
TEXHOJIOTUYECKUE CXEMBbI | COOPY>KEHHIH  BOJOMOATOTOBKM,  METOABbl  (U3UYECKOTO U
u COOPYXCHHSI, | MATEMAaTHYECKOTO  (KOMITBIOTEPHOTO) MOJEIMPOBaHUS 3agad B
IIPUMEHSIEMbIE ist | 001acTH QYHKIIMOHUPOBAHMSI COOPY)KEHUH BOJIOMIOJITOTOBKH.
MOJIy4EHUs BOZBI | YMETh: HCIONb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TpeOyeMoro KayecTna. TUCLUUIUIMH, TpUMEHseMble B  paboTe  COOpYKEeHUH s

BOAOIIOATOTOBKH, HCIIOJIB30BATH MCTOAbLI OpraHU3aluy IIPOBCIACHUA
W OLCHKU PEC3YJIbTATOB JSKCICPUMCHTAJIBHBIX HCCICIOBaHUN B
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00JIaCTH  COOpPY>KEHHH  BOJOIOATOTOBKM C  HCIIOJIb30BaHUEM
HOBEHIIMX  MH(POPMALMOHHO-KOMMYHUKALMOHHBIX  TEXHOJOTHH,
HCIIONB30BAaTh ~ METOJABI IIOMCKA HAYyYHOM UM IPAKTHYECKOU
nHpopManuu 1o  Tpobiemam B chepe  MPOEKTHPOBAHWS,
CTPOMTENBCTBA u (YHKIMOHUPOBAHUS COOPYKEHUI
BOJIONOATOTOBKH,  MCIOJB30BaThb  METOABI  (pU3MUECKOro U
MaTEMaTHYeCKOro (KOMIIBIOTEPHOTO) MOJEIMPOBAaHUSA 337ad B
o0sacTi (PyHKIIMOHUPOBAHUS COOPY’KEHUH BOAOIOATOTOBKH.

Bnagerb:  HaBBIKOM  MCHOJB30BAHUS ~ OCHOBHBIX  3aKOHOB
€CTECTBEHHOHAYYHBIX  JUCLHMIUIMH, TNpPUMEHAEMbIX B paboTte
COOPYKEHMM JUIsl BOJOIIOATOTOBKHM, HAaBBIKOM HCIOJIb30BAaHUSA
METOAOB OpraHM3alMyd TPOBEICHUS U OLEHKH PE3YJIbTATOB
OKCHEPUMEHTAIbHBIX HCCIEJOBAHUNH B  00JacTH  COOPYKEHUH
BOJIOTIOATOTOBKH C HCMOJb30BAaHUEM HOBEHIINX HHGOPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOIHMM, HABBIKOM  MCIOJIb30BaHUS
METOJIOB TOWCKAa HAyYHOM U TMpakTUYecKoil uHdopmanuu 1o
npobmemamMm B cepe  TPOSKTHPOBAHHUS, CTPOUTEIBCTBA |
(YHKIIMOHUPOBAHMSI  COOPY>KEHUH  BOJOMOJATOTOBKH, HAaBBIKOM
WCTIOJB30BAHUSI  METOJOB  (DU3MYECKOTO M  MaTeMaTHYeCKOTO
(KOMIIBIOTEPHOTO) MOJICJINPOBAHUSA 3a1a4 B obractu
(YHKIMOHUPOBAHUS COOPYKEHHUH BOJIOTIOATOTOBKH.

2-ii paznen «BoiooTBeicHNUE HACCIICHHBIX MECT)

2.1. CucreMsl
BOILOOTBEIECHUS
HaCEJIEHHBIX MECT.

Hanpasnenus pazBurusi.

3HaTh: OCHOBHBIE 3aKOHbl €CTECTBEHHOHAyYHbIX JMCLMILIUH,
IpPUMEHSIEMbIE B CHCTEMaX BOJOOTBEICHHS HACENICHHBIX ITyHKTOB,
METOJIbl ~OpraHM3allMd TPOBEIECHUS U  OLEHKU PE3yJbTaTOB
SKCHEPUMEHTAJIbHBIX  MCCIEIOBaHMH B 00JacTH  CHCTEM
BOZOOTBE/ICHUS HACEJIEHHBIX ITYHKTOB C MCIIOIb30BAaHUEM HOBEMILINX
MH(}OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, METO/IbI TIOUCKA
Hay4yHOM W mpakThyeckod MH(popMmanmMu 1o mpobiemaMm B cdepe
BOJIOOTBE/ICHUS HACEJIEHHBIX ITYHKTOB, METOJbl (IHU3HUYECKOr0 H
MaTeMaTU4YeCKOro (KOMIBIOTEPHOTO) MOJIEIMPOBAHUS 33dad B
00J1acTi BOAOOTBEICHNS HACEIEHHBIX TYHKTOB.

YMeTb: HCIOIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIIINH, IPUMEHSIEMBIE B CUCTEMAX BOJIOOTBEACHUS HACEIECHHBIX
IIYHKTOB, UCIIOJIb30BaTh METObl OPTAaHU3ALUN IIPOBEACHUS U OLICHKH
Pe3yJIbTaTOB 3KCIEPUMEHTAIbHBIX HCCIIEI0BaHUN B 00JaCTU CUCTEM
BOJIOOTBEJICHHS HACEIICHHBIX IIYHKTOB C UCIIOJIb30BAHUEM HOBEHIINX
MH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, HCIOIb30BaTh
METOJIbl TIOMCKa HAayYHOW M MPaKTUYECKOM HHpOpMauu 1o
npobiemMamM B cdepe BOJOOTBEACHHS HACEICHHBIX ITYHKTOB,
UCIOJIb30BaTh  METOABbl  (PU3UYECKOTO W MaTeMaTH4YeCKOro
(KOMITBIOTEPHOT0) MOJETUPOBaHUA 337ad B 00JaCTH BOJIOOTBEICHUS
HACEJIEHHBIX TYHKTOB.

Bnagers:  HaBBIKOM  MCHOJB30BAaHUS ~ OCHOBHBIX  3aKOHOB
€CTECTBEHHOHAYYHBIX JUCIMIUINH, NPUMEHSIEMbIX B CHCTEMax
BOJOOTBE/IECHNS HACEJICHHBIX ITYHKTOB, HAaBBIKOM HCIIOJIb30BaHUS
METOJIOB OpraHU3alliid TPOBEIEHUS M OLEHKH pe3yJbTaToOB
OKCHEPUMEHTAJbHBIX ~ HMCCIEIOBAaHMA B O0JACTM  CHUCTEM
BOJIOOTBE/ICHUS HACEJIEHHBIX IMYHKTOB C MCIIOJIb30BAaHHEM HOBEMILINX
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH,  HABBIKOM
HCIIONB30BAaHHUS METONOB IIOMCKAa HAy4yHOM W  IPAKTHUYECKOU
nHpopManuu 1o npobiemam B cdhepe BOAOOTBEICHUS HACEICHHBIX
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IIYHKTOB, HABBIKOM HCIIOJB30BAaHHUSI METOAOB (PU3UUYECKOTO U
MaTEMaTUYeCKOro (KOMIIBIOTEPHOTO) MOJEIMPOBAaHUSA 3a7ad B
00J1aCTH BOAOOTBEICHUSI HACEJICHHBIX TYHKTOB.

2.2. Metoapl OYHUCTKHA
TOPOJICKUX CTOYHBIX BOJI,
TEXHOJIOTHYECKHE CXEMBI
i KOHCTPYKITUH
HCIIOJIb3YEMBIX
COOPY)KECHHH, YCTaHOBOK,
anmnaparoB u
MEXaHHU3MOB.

3HaTh: OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JAMCIHILIUH,
pUMEHsIEMBbIE B paboTe COOPY>KEHH Il OUUCTKH CTOYHBIX BOJI,
METO/Ibl OpPraHU3aIMHU IPOBEICHHS U OLICHKH PE3yJIbTaTOB
IKCIIEPUMEHTAIBHBIX MCCIICOBAHUI B 00JIACTH COOPYKCHUI ISt
OYUCTKH CTOYHBIX BOJ C UCIIOJIb30BaHUEM HOBEHIITUX
UH()OPMAIIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, METO/IbI ITOUCKA
HAy4YHOH M MpaKkTU4YecKoi nH(opMaIuu mo mpodiemam B cepe
HPOEKTHPOBAHUS, CTPOUTEIHCTBA U (HYHKIIMOHUPOBAHHS
COOp}’)KeHI/II;'I JJIs1 OYUMCTKHU CTOYHBIX BOJA, METOABI (1)I/I3I/I‘-ICCKOI‘O n
MaTeMaTHYeCKOro (KOMIBIOTEPHOI0) MOJICITMPOBAHUS 33124 B
obiactu QYHKIIMOHUPOBAHUS COOPYKEHUHN JJISI OYUCTKHA CTOYHBIX
BO/I.

YMeTh: HCHOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH, NPUMEHsSEMble B paboOTe COOPYKEHUH JUIsl OYUCTKHU
CTOYHBIX BOJI, MCIIOJb30BaTh METOJbl OPraHU3alMUU I[POBEACHUS U
OLIEHKU PEe3yJbTaTOB SKCIIEPUMEHTAIBLHBIX UCCIICAOBAHUI B 00JIACTH
COOPY)KEHMM JUIsl OYMCTKM CTOYHBIX BOJ C HCIIOJIb30BAaHUEM

HOBEWIINX  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJIOTHIA,
UCIOJb30BATh  METOJAbl IMOMCKAa HAy4yHOH M IPAaKTUYECKOH
uHbpopManud 1o  mpobiremam B cdepe  NPOEKTUPOBAHHSA,

CTPOUTENBCTBA M (DYHKIIMOHUPOBAHHUS COOPY)KEHUH ISl OYHCTKH
CTOYHBIX  BOJ,  MCIIOJIb30BaTb  METOAbl  (PU3UYECKOTO U
MaTeMaTHYeCcKoro (KOMIIBIOTEPHOTO) MOJEIMPOBAaHUSA 3a7ad B
00acT (YHKUIMOHUPOBAHUS COOPYKEHMH JUI OYUCTKH CTOYHBIX
BOJ.

Bnagerb:  HaBBIKOM  HCHOJB30BAaHUS ~ OCHOBHBIX  3aKOHOB
€CTeCTBEHHOHAYYHbIX JMCUMIUINH, TPUMEHSEMBIX B  paboTe
COOPYKEHHMM ISl OYMCTKH CTOYHBIX BOJ, HAaBBIKOM HCIIOJIb30BAHMUS
METOJIOB  OpraHu3allid IIPOBEIEHUS M OLIEHKM PE3yJIbTaTOB
9KCIIEPUMEHTAJIBHBIX HCCIEAOBAHUNA B OOJACTH COOPYXKEHHM JUIs
OUMCTKA  CTOYHBIX BOJA C  HCIOJIB30BAHMEM  HOBEWIIMUX
MH(OPMALIMOHHO-KOMMYHHMKAIIUOHHBIX ~ TEXHOJOTUH,  HAaBBIKOM
UCIOJIb30BaHUS METOJOB IIOMCKA HAay4YHOM M IMPaKTUYECKOU
uHpopmanuu 1o mpobiremMam B cdepe  MPOEKTUPOBAHMS,
CTPOUTENBCTBA M (DYHKIIMOHUPOBAHHUS COOPY)KEHUH ISl OYHUCTKH
CTOYHBIX BOJI, HAaBBIKOM MCIIOJIb30BaHHUS METOAOB (PU3UYECKOrO U
MaTeMaTHYeCKOro (KOMIBIOTEPHOTO) MOJEIMPOBAHUS 33had B
o0acT (YHKIMOHUPOBAHUS COOPYKEHHMH JUI OYUCTKH CTOYHBIX
BOJ.

2.3. Mertoasl 006paboTKH
WJIOB U OCAJKOB CTOYHBIX

u MPUPOIHBIX BOZ,
KOHCTPYKLUH
HCIIOJIB3YEMBIX
COOpPYXKEHHUI, YCTAHOBOK,
armaparoB "
MCXaHH3MOB.

3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCITUILINH,
IpUMeHsieMbIe B paboTe COOpyKeHHH 11 00pabOTKU MIIOB U
OCaJIKOB CTOYHBIX U TIPUPOIHBIX BOJI, METOJIbI OPTaHU3AIIH
MIPOBE/ICHUS U OILICHKH PE3YyJIbTaTOB HKCIEPUMEHTAIBHBIX
HCCIe0BaHUM B 00JIaCTH COOPYKEHU N1 00paOOTKHU WIIOB U
0CaJIKOB CTOYHBIX U MPUPOJIHBIX BOJ C UCIOIb30BAaHUEM HOBEHUIITNX
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, METO/IBI TIOUCKA
HAy4YHOH M MpaKkTU4YecKoi HH(opMaIuu mo npodbiemam B cdepe
MPOEKTUPOBAHHUS, CTPOUTENHCTBA U ()YHKIIMOHHPOBAHUS
COOPYKEHHH JIs1 00pabOTKH UIIOB M OCAJIKOB CTOYHBIX U MPUPOTHBIX
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BOJI, METOJIbI (PH3UIECKOTO U MATEMATUYECKOTO (KOMITBIOTEPHOTO)
MOJICIIMPOBAHUS 33124 B 00J1acTH (DYHKIIMOHUPOBAHUS COOPYKCHUI
JUIst 00pabOTKH MJIOB M OCAJIKOB CTOYHBIX M MIPUPOIHBIX BOJI.

YMeTh: HCNONb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLUUIUIMH, TPUMEHseMble B paboTe COOpyXeHHH sl 00paboTKu
WJIOB U OCAJKOB CTOYHBIX U MPUPOTHBIX BOJI, HCIIOIb30BATh METO/IbI
OpraHu3aLu IIPOBEICHUS u OLICHKH pe3yJIbTaToB
9KCIIEPUMEHTAJILHBIX HCCIEIOBAHUNA B OOJIACTH COOPYXKEHHM IS
00pabOTKM WJIOB M OC3JAKOB CTOYHBIX M TPUPOJHBIX BOA C
WCIIOJIb30BAHUEM HOBEUIINX MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM,  MCIIOJb30BaTh  METOJbl  IOMCKAa HAYYHOH U
NMpakTHUecko  mHpopMmamuu 1Mo  mnpobdbiremMam B cdepe
IIPOEKTUPOBAHMUS, CTPOMTEIBCTBA u (yHKIIMOHUPOBAHUS
COOpPYKEHH 117151 00pabOTKHU MIIOB U OCAJIKOB CTOYHBIX U MIPUPOIHBIX
BOJI, HUCIOJb30BaTh METOJABl (PU3MUYECKOTO U MaTEeMAaTUYECKOTO
(KOMIIBIOTEPHOTO) MOJIETTUPOBAHUS 3a1au B obnactu
(yHKIIMOHMPOBAHUSI COOPYKEHHH 151 00paOOTKM WIIOB U OCAIKOB
CTOYHBIX M IPUPOAHBIX BOJ.

Bnagerb:  HaBBIKOM  HUCIOJB30BAaHUS ~ OCHOBHBIX  3aKOHOB
€CTeCTBEHHOHAYYHbIX JMCLUUIUIMH, TPUMEHSAEMBIX B  paboTe
COOPY>KEeHM 1J1s1 00paOOTKU UIIOB U OCAJAKOB CTOUYHBIX U MIPUPOIHBIX
BOJI, HABBIKOM HCII0JIb30BaHMsI METOJ0B OpraHU3alMy MPOBEICHUS U
OLIEHKH pe3yJIbTaTOB dKCIIEPUMEHTANIbHBIX MCCIIEOBAHUN B 00JaCTH
COOpY>KeHHH 11 00pabOTKH UIIOB U OCAIKOB CTOYHBIX U IIPUPOJHBIX
BOJ c HCII0JIb30BaHUEM HOBEHIINX WH(POPMAIIMOHHO-
KOMMYHHUKAI[UOHHBIX ~ TEXHOJIOTHH, HAaBBIKOM  HCIOJb30BAaHUS
METOJIOB TOMCKAa HAyyHOM U MpakTUYecKoil uHdopmauuu 1o
npobiemaMm B cepe  IPOEKTHUPOBAHUSA, CTPOUTEIBCTBA U
(YHKIIMOHUPOBAHMS COOPYKEHUH 11711 00pabOTKH MIIOB U OCAJIKOB
CTOYHBIX W HPUPOAHBIX BOJ, HABBIKOM HCIIOJIb30BAaHUS METOJI0B
(u3nueckoro 51 MaTeMaTH4eCKOro (KOMIBIOTEPHOTO)
MOJICIMPOBAHUS 3a7iay B 00JacTu (QYHKIIMOHUPOBAHUS COOPYKEHUN
JUist 00pabOTKH MJIOB U OCAJIKOB CTOYHBIX M MPUPOAHBIX BOJI.

3-1t paznen «BogocHabkeH1e U BOJIOOTBEICHUE MPOMBITINIEHHBIX TPEINPUITUHN

3.1. OCHOBHBIE CHCTEMBI
MIPOU3BOACTBEHHOT O
BOJIOCHA0KEHUSI u
BOJOOTBEICHUS
MIPOMBIIIIICHHBIX
NpEATPUATHI u
KOMIIJICKCOB

3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUINH,
IIPUMEHSEMBbIE B CUCTEMAaX BOJOCHA0XKEHUS U BOJJOOTBEICHUS
MPOMBIIIICHHBIX TIPEIIPUATHIA, METOIBI OPTaHU3aLNHU TIPOBEJICHUS U
OLIEHKHU PEe3yJIbTaTOB 3KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI B 00J1aCTH
CHCTEM BOJJOCHA0KEHHS U BOJIOOTBEICHHS POMBIIIUICHHBIX
MPEIIPUATHH C UCIIOJIb30BaHHEM HOBEUIIINX HH()OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI, METOBI IIOUCKA HAYYHOU U
MpaKTHYECKO HH(POpMAIUHU 0 TpodIeMaM B cepe BOIOCHAOKESHUS
Y BOJOOTBEICHHSI TPOMBIIICHHBIX MPEANPUATHIA, METOIBI
(hU3MYECKOTO0 U MaTeMaTH4YECKOro (KOMIIbIOTEPHOTIO)
MOJICIMPOBAHUS 3a/1a4 B 00J1aCTH BOJOCHAOKEHHS U BOJIOOTBEICHUS
MTPOMBITIICHHBIX TPEIPUSITHHA.

YMeTh: HCIOJB30BaTh OCHOBHBIE 3aKOHBI C€CTCCTBCHHOHAYYHBIX
AUCUUIUINH, TMPUMCHACMBIE B  CHUCTEMaAX BO)IOCHa6)KeHI/I$I n
BOAOOTBCACHHA  IMPOMBINUICHHBIX HpeI[HpHHTHﬁ, HCIIOJB30BaTh
MCTOABI  OpraHuM3alu IMPOBCACHHUA W  OLNCHKHU  PE3YyIbTaTOB
OKCIICPUMCHTAJIBHBIX I/ICCJ'IC,I[OBaHI/If/'I B obOnacTu CUCTEM
BOIIOCHaG)KeHI/IH U BOJOOTBCACHUS MPOMBIIIJIICHHBIX HpGI[HpI/ISITI/Iﬁ C
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WCIOJIb30BAaHUEM HOBEUITNX HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM,  MCIIOJb30BaTh  METOJbl  IOMCKAa HAYYHOH U
MpakTHIecKoi nH(popManuu o npodiemam B chepe BoIoCHAOKEHUS
U BOJOOTBEICHUS TPOMBIIUICHHOTO TMPEANPUSATHS, HCIIOIH30BAThH
METOJIbl  (PU3UYECKOr0 U MaTEeMaTHYeCKOro (KOMIIbIOTEPHOTO)
MOJICTTUPOBaHUS 3a7a4 B 00JIACTH BOJOCHA0KCHHS U BOJIOOTBEICHHUS
MIPOMBIIIIJICHHOTO MPEITPUSITHSL.

Brnaners:  HaBBIKOM ~ HUCIIOJIB30BAaHUS ~ OCHOBHBIX  3aKOHOB
€CTECTBEHHOHAYYHBIX JUCIHIUINH, MPUMEHSIEMbIX B CHCTEMax
BOJOCHAOXKEHUSI W BOJIOOTBEICHHS MPOMBINIICHHOTO MPEANPUSITHS,
HABBIKOM HCIOJIb30BaHUSI METOJOB OpraHM3allMi MPOBEACHUS U
OIICHKH PE3yJIbTaTOB SKCIIEPUMEHTAILHBIX UCCIEIOBAHUN B 001acTH
CUCTEeM BOJOCHAOXXEHUS U  BOJOOTBEACHHS IPOMBIIIICHHBIX
MPEeANpUATHI C HCIONBb30BAaHHEM HOBEHIIMX HH(GOPMAIMOHHO-
KOMMYHHKAITUOHHBIX ~ TEXHOJOTHHA, HABBIKOM  HCIIOJIb30BAHHUS
METOJIOB TOWCKAa HAyYHOM U TMpakTUyecKoil uHpopmanuu 1o
nmpobiemamMm B cepe  BOJOCHAOKEHHS W BOJOOTBEICHHS
MIPOMBIIIIJICHHBIX MPEINPUITHI, HABBIKOM HCIIOIb30BAHHUS METOJIOB
(u3IIecKoro " MaTeMaTU4YECKOro (KOMITBIOTEPHOTO)
MOJIETTUPOBAHUS 3a7a4 B 00JIAaCTH BOJOCHA0KEHUS U BOJOOTBEICHHUS
MTPOMBIIIJICHHBIX MPEATPUATHH.

3.2. O6paboTtka
MTPOU3BOJICTBEHHBIX
CTOYHBIX BOJT

3HaTh: OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYUHBIX JIUCLHMIUIMH,
IIpUMEHSAEMBIE B pabore COOPYKEHUU IniE: OYUCTKHA
NPOM3BOACTBEHHBIX  CTOYHBIX  BOJ, METOABl  OPraHHU3aLUH
IIPOBCACHUA u OLICHKH PE3yIbTaTOB OKCIICPUMCHTAJIbHBIX
UCCIIeIOBaHUM B 00JacTH  COOpPYXKEHMM  JUIi  OYUCTKH
IMPOU3BOJACTBCHHBIX CTOYHBIX BOJ C HCIIOJIb30BAHUCM HOBEUIITNX
MH(POPMAIIMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTHH, METO/IbI TIOMCKA
HayyHOM M MpakTH4ecKod HMHpOpMalMu 1o mpodiemam B cdepe
MIPOEKTHUPOBAHUS, CTPOUTENbCTBA U (YHKIIMOHUPOBAHUSA
COOp}’)KeHI/Iﬁ I OYHMCTKH IIPOMU3BOJACTBCHHBIX CTOYHBIX BOM,
METOABl  (PU3UYECKOT0 W MaTeMaTH4YecKoro (KOMIBIOTEPHOIO)
MOJISIIMPOBaHUS 3a7ad B 007acTH (QYHKIIMOHUPOBAHUS COOPYKEHUH
JUIsl OYMCTKH MTPOU3BOICTBEHHBIX CTOYHBIX BOJI.

YMeTh: HCNONb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH, TpUMEHseMble B paboTe COOPYXEHMH Uil OYMCTKU
MPOU3BOJICTBEHHBIX  CTOYHBIX  BOJ|,  HMCIOJb30BaTh  METOJbI
OpraHu3aLu IIPOBEICHUS u OLICHKH pe3yJIbTaToB
SKCIIEPUMEHTAJIbHBIX HCCIEAOBAaHUNA B O0OJACTH COOPYKEHUU JUIs
OUMCTKH TIPOM3BOJCTBEHHBIX CTOYHBIX BOJ C HCIIOJIb30BaHUEM
HOBEHIIHUX  HMH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX  TEXHOJIOTHUH,
HCIIOJIb30BAaTh ~ METOJAbl TOMCKAa HAaydHOM M IPAKTHYECKOHN
uHpopmanuu 1o mpobiremMam B cdepe  MPOEKTUPOBAHMS,
CTPOUTENBCTBA M (DYHKIIMOHUPOBAHUSA COOPYKEHHH Ui OUYUCTKH
MPOU3BOJICTBEHHBIX  CTOYHBIX  BOJl,  HCIOJB30BaTh  METOJbI
¢bu3nvecKoro U MaTEMaTHYECKOTO (KOMITBIOTEPHOTO)
MOJIETTUPOBaHUS 3a/1a4 B 00JacTH (QYHKIMOHUPOBAHUS COOPYKEHUI
JUIsL OYUCTKH ITPOU3BOJICTBEHHBIX CTOYHBIX BOJ.

BJ'Ia)ICTI)Z HaBBIKOM HUCITIOJIB30BaHUA OCHOBHBIX 3aKOHOB
CCTCCTBCHHOHAYYHbIX JUCITUIIINH, MPUMCHACMBIX B pa60Te
COOpy>KCHHI>'I 1 OYHMCTKH IIPOMU3BOJACTBCHHBIX CTOYHBIX BOM,
HAaBBIKOM HCIIOJIb30BAHHA MCTOJOB OpraHu3alvy TPOBCACHUA U
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OIICHKU PC3YJIbTATOB SKCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/II\/JI B oOJracTu
COOpPYKEHMM JUIsl OYMCTKHM IPOU3BOJACTBEHHBIX CTOYHBIX BOJ C
WCIOJIb30BAHUEM HOBEUIIMX HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, HABBIKOM HCIOJIb30BAHUS METOJOB IOMCKA HAY4YHOH M
npakTuyeckoid — mHpOpMamuu  mo  mpobiemam B cdepe
IIPOEKTHUPOBAHUS, CTPOUTENBCTBA U (YHKLIMOHMPOBAHUS
COOp}’)KeHI/If/'I 1 OYUCTKH IPOU3BOJACTBCHHBIX CTOYHBIX BOM,
HaBBIKOM HCII0JIb30BaHUsI METOJIOB (PU3UYECKOIO M MAaTEMATUYECKOTO
(KOMIIBIOTEPHOTO) MOJEIINPOBAHUSA 3a1a4 B obnactu
(YHKIIMOHMPOBAHUS COOPYXEHUH AJII OYMCTKU IPOM3BOJCTBEHHBIX

CTOYHBIX BOM.

7.2. Onucanume moKa3aTelied W KPUTEPHEB OIICHUBAHMS KOMIICTCHIIMH Ha Pa3MYHBIX JTamax HxX
(dhopMUpOBaHHUSI, OTIMCAHUE IIKAJT OTICHUBAHUS

Ol11eHKa «OTJIMYHOY

— CUCTEeMaTU3UPOBAaHHBIC, TITyOOKHE W TIOJNHBIC 3HAHUS 1O BCEM pa3jeiiaM JIUCIUIUIMHEI, a
TaK>Ke 110 OCHOBHBIM BOIIPOCAM, BBIXOJISIIUM 32 TIPE/IENbl Y4eOHOH MpOTrpamMMmBbl;

—TOYHOE UCIOJB30BaHUE HAYYHOUW TEPMHHOJIOTHH, CHCTEMATHYCCKH TPAMOTHOE M JIOTHYCCKU
MPAaBUJIHLHOE M3JI0KEHUE OTBETA HA BOIIPOCHI,

— 0e3ynpevyHoe BiaJlcHUe HHCTPYMEHTApHEeM Y4eOHOU AMCIUILIMHBI, YMEeHUE ero 3 dekTuBHO
MCIIOJIb30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUICCKUX 33134,

— BBIpQXXCHHAs] CIIOCOOHOCTh CaMOCTOSITEIBHO M TBOPYCCKU PEIIaTh CIOXKHBIC MPOOJIEMBI U
HECTaHJIAPTHBIC CUTYAIUH;

—TIOJTHOE M TJTyOOKOE€ YCBOCHUE OCHOBHOM U JOTIOJIHUTEIBHOM JTUTEPATYPHI, PEKOMEHIOBAHHOM
paboueii mporpaMMoii Mo AUCLUUILINHE;

—yYMEHHUE OPUCHTHPOBATHCS B TCOPHSIX, KOHIEIINAX W HANPABICHUSX TUCIUIUIMHBI H JIaBATh
UM KPUTHUYECKYIO OLICHKY, UCTIOJIb3Ys HAYUHbIE TOCTHXKEHUS JPYTUX AUCHUIUINH;

—TBOpUYECKasl CaMOCTOsITeNIbHAass pabdoTa Ha TMPAKTHUYECKUX/CEMHUHAPCKUX/Tab0paTOpHBIX
3aHSTUSIX, AKTUBHOE YUaCTHE B TPYIIOBBIX OOCYKICHHSIX, BHICOKUN YPOBEHb KYIbTYPHI UCIOIHEHUS
3aJaHIMH;

—BBICOKHI YPOBEHb C(OPMHUPOBAHHOCTH 3asABJICHHBIX B pabouell mporpaMMe pe3yabTaToB
o0OyueHusl.

Onenka «xopouoy»

— IIOCTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUSA 110 TUCLHUILINHE;

—YMEHHE OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLENUIHUAX U HAIIPABICHUAX AUCLUIUIMHBI
Y JaBaTh UM KPUTHYECKYIO OLICHKY;

—HCIIOJIb30BAHNE HAYYHOM TEPMHUHOJIOTMM, JIMHTBUCTHYECKHM U JIOTUYECKH IPABHIBHOE
U3JI0KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JeNIaTh 000CHOBAaHHBIE BHIBOJIBI;

— BJIaJICHUE UHCTPYMEHTAPUEM I10 AUCLUIUIMHE, YMEHHUE €r0 MCIOJIb30BaThb B IIOCTAHOBKE U
pEILIeHNH HayYHBIX U NMpo(eccHoHabHBIX 33a4;

—YCBOGHHE OCHOBHOW M JIOMOJHUTEIBbHOM JIMUTEpaTyphbl, PEKOMEHJOBAHHON paboueit
[IPOrpaMMOi 1O JUCLUIIIINHE;

— caMocCTosITeNIbHasE padoTa Ha MPAKTUUYECKUX 3aHATHSX, YYaCTHE B IPYMIIOBBIX 00CYXKACHUSX,
BBICOKHN YPOBEHb KYJIBTYPBI UCIIOJIHEHUS 3aJaHUM;

—CpeAHUH YpOBEHb C(POPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpaMme pe3ysibTaToB
oOyJeHwus.

O11eHKa «YIOBJIETBOPUTEILHO
— IOCTATOYHBIM MUHUMAJILHBIN 00BEM 3HAHUH 10 JUCLIUILINHE;
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—YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHJOBAHHON paboyei mporpaMmoi;

—YMEHHE OpPHUEHTUPOBATHCA B OCHOBHBIX TEOPHUAX, KOHLENUMUAX M HANpPaBICHUAX 110
JUCLUIIJIMHE U 1aBaTh UM OLICHKY;

— HCIIOJIb30BAaHUE HAYYHON TEPMHUHOJIOTUH, CTWIIMCTHYECKOE U JIOTHYECKOE U3JI0KEHUE OTBETA
Ha BOIIPOCHI, YMEHHE JIeIaTh BbIBOJbI 0€3 CYLIECTBEHHBIX OLINOOK;

— BJIaJICHUE UHCTPYMEHTAapHeM y4yeOHOM NUCLUIUIMHBL, YMEHHE €ro MCII0JIb30BaTh B PELICHUU
TUIIOBBIX 3a7a4;

—YMEHHME I10J] PYKOBOJCTBOM IIPENOAaBaTells pellaTh CTAHAAPTHHIE 3a1a4H;

—paboTa 1MoA pYKOBOACTBOM IIPENOJABATENs Ha IPAKTUUYECKMX 3aHATUAX, JOIYCTHUMBIN
YPOBEHb KYJIBTYpPbI MCIIOJTHEHUS 3alaHUI

— IOCTaTOYHBI MUHUMAJbHBIH YpOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B paboueit
IIporpamMMe pe3yibTaToB 00yUeHHUs.

O1eHKa «HEY/I0BJICTBOPUTEIHHO»

— (pparMeHTapHBIC 3HAHUS 110 JUCLUUILIHHE;

— OTKa3 OT OTBeTa (BBIOJIHEHHS TUCBMEHHOW PabOTHI);

—3HaHUE OTJCIBHBIX HICTOYHUKOB, PEKOMEHIOBAaHHBIX pabodell MporpaMMOii 1O AUCIHIUINHE;

— HeyMEHHE UCIIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HAJIM4Yue TpyObIX OUINOO0K;

— HU3KHUH YPOBEHB KYJIbTYPhI UCIIOJHEHUS 3aJaHNH;

— HU3KMH ypPOBEHb C(HOPMHPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMme pe3yiabTaToOB
o0OydeHusI.

1.2.2.

IIIxana oneHUBaHUI

KonnyecTBO npaBUIBHBIX
0 Onenka
OTBETOB, %

1o 50 «HEYJIOBJICTBOPUTEILHOY, «HE 3aUTECHO
oT 51 mo 65 «YZOBJIETBOPUTEIBHO», «3aUTEHOY
ot 66 1o 85 «XOpOIIOY, «3aUTEHO)

oT 86 «OTJIMYHOY, «3aUTCHOY

7.3. TunoBble KOHTPOJIBHBIE 3aJjaHUS UM UHBIE MaTepHalibl TEKYyIeH aTTecTallk, HEOOXOUMBbIE IS
OLICHKM 3HAHWM, YMEHMIl M HaBBIKOB W (WJIM) OMBITa JEATEIBHOCTH, XapaKTEPU3YIOLIUX STalbl
(dbopMHpOBaHUS Pe3yabTaTOB 00yUEHUS U 00ECIEUNBAIONINX JOCTI)KEHUE TUIAHUPYEMBIX pe3yJIbTaToOB
OCBOEHUS 00pa30BaTEIbHON MPOrpaMMBbI

Acce (pedepaThbl, JOKIAABI, COOOIIECHHUS)

Tembl 0ok1a008

1-i1 pa3znen: BogocHabxeHne HacCeIEHHBIX MECT

Ponb BobI B pa3BuTHH 00IIECTBA.

MeponpusTHs 1o 3alIUTe MTOBEPXHOCTHBIX U MOA3EMHBIX BOJI OT 3arpsi3HEHUS.
OCHOBHBIE TEXHOJOTHYECKHE MTPOIECCHl U METOIBI 00pabOTKH BOIHI.

OCHOBHBIE KPUTEPUHU JJIs1 BHIOOPA TEXHOJIOTMUECKONW CXEMBI M COCTaBa COOPYKEHHIA.
OxpaHa ¥ KOHTPOJIb Ka4eCTBa BOJ] MPUPOIHBIX HCTOUHHKOB.

Bocnonnenue 3amnacoB 1Mo3eMHBIX BO/I.

ocoarwNE

2-11 paznen: BomooTBeneHue HaceIeHHBIX MECT
1. Ornenka HaJIEKHOCTH CETEH U COOPYKECHUI CUCTEM BOJTOOTBECHUS.
2. TlpaBumna oXpaHbl BOJOEMOB OT 3arpsi3HEHHUS.
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3. Teopernyeckre OCHOBBI MEXaHMYECKOM OYMCTKH CTOYHBIX BO/I.

4. TeopeTnueckre OCHOBBI OMOIOTUYECKON OYMCTKUA CTOYHBIX BOJI.

5. MeTtonb! o6e33apakuBaHus (1e3UH(EKIINNI) CTOYHBIX BOJI.

6. Teopernyeckue OCHOBBI U TIOJIXOJIbI K 00paOOTKE U YTUIIH3AIUHN OCAIKA.

3-11 paznen: BogocHabxeHre U BOJOOTBEICHUE TPOMBIIIICHHBIX TPEANPUATHN
1. OcobGenHocTu cucteM 000POTHOTO BOJOCHAOKEHUS.

2. OcoOEHHOCTH CO3/1aHUS 3aMKHYTBIX CUCTEM.

3. MeToapl OYHCTKH MTPOU3BOACTBEHHBIX CTOYHBIX BOJI.

4. CxeMbl OUYHCTHBIX YCTAaHOBOK, 3()()eKTUBHOCTH PabOTHI.

5. YcnoBus cOpoca CTOYHBIX BOJ] B BOJIOEMBI.

TecToBBIC 3aHaHNA

1-# pasznen: BomocHaOxeHUE HACETICHHBIX MECT

1. Onpenenute BOMY, KOTOpasi IO BCEM yKa3aHHBIM ITOKA3aTENIIM COOTBETCTBYET TPEOOBAHUSIM
CanlluH:

a) M = 1,0 mr/n, I = 5 rpan, 3amax: 3 6amia

06) M = 2,0 mr/n, 11 = 15 rpan., 3anax: 0 6amios

B) M = 1,5 mr/m, I = 19 rpan, 3amax: 2 6amia

r) M = 1,0 mr/n, Il = 37 rpan, 3amax: 1 6amn

2. BpiOepute nmpaBUIIbHBIN MOPSAAOK PACCTAHOBKU NpUMeEcEd BOJBI IO pa3Mepy, HauuHasi OT
OoJiee KPyIHBIX.

a) Cycnensuum u sMmyiascun > KosutonHO-pacTBOpeHHblE BemiecTBa > MoseKymnspHo-
pacTBOpeHHbIE BellecTBa > BeliecTBa, 1MCCOIMMOPOBAHHBIE HA HOHBI

6) KomnounHo-pactBopeHHble BemecTBa > CycneH3uM U SMyibcud > MosekymspHo-
pacTBOpeHHbIE BellecTBa > BeliecTBa, 1MCCOIMMOPOBAHHBIE HA HOHBI

B) CycneH3un u 5Myinbcud > MoseKynsipHO-pacTBOpeHHble BemiectBa > KosouaHo-
pacTBOpeHHbIE BellecTBa > BeliecTBa, 1MCCOIIMMOPOBAHHbBIE HA HOHBI

r) KomnmougHo-pacTBopeHHble BemiecTBa > BelmecTtBa, AMCCOLMUOPOBAHHBIE HA HMOHBI >
MounekynsipHo-pacTBOpeHHbIE BeliecTBa > CyCleH3UH U IMYJIbCUU

3. I1lemoYHOCThIO BOABI HA3bIBACTCS:

a) CyMMa KoHLeHTpaluii katnonos Ca2+ u Mg2+

0) obmiee coiep’kaHUE BELIECTB, OOYCIOBIMBAIOLUIMX IPU JUCCOLMALMKA WIA B pe3ysibTaTe
THJIPOJIM3a MOBBIIIEHHYIO KOHIIEHTpauuu noHoB OH-

B) 3arpsI3HEHHOCTH BOJIBI OPTAaHUYECKIMH BEIIECTBAMH

I') CyMMapHO€ KOJHMYECTBO HEJETYYMX BEIIEeCTB, MPUCYTCTBYIOIIUX B BOJE B KOJJIOMTHOM U
MOJIEKYJISIPHO-TUCIIEPCHOM COCTOSTHUH

€) KOHILIEHTpAIUsI KPEMHHEBOI KHUCIIOTHI B IepecyeTe Ha JIBYOKHCh KPEMHUs, HaXOASIIYICs B
HCXOTHOM BOJIE

4. CyxyM OCTaTKOM Ha3bIBaETCH:

a) CyMMa KoHLeHTpanuii katuonos Ca2+ u Mg2+

0) obmiee coiep’kaHUE BELIECTB, OOYCIOBIMBAIOLUIMX MNpPU JUCCOLMALMUA WIA B Pe3ylbTaTe
TUIpOJIN3a NOBBILIEHHON KOHIIEHTpauu noHoB OH-

B) 3arpsA3HEHHOCTh BOJIbI OPraHUYECKIUMH BEIleCTBAMU

I') CyMMapHO€ KOJINYECTBO HEJIETYUMX BEILIECTB, MPUCYTCTBYIOIIUX B BOAE B KOJIJIOMWJHOM U
MOJIEKYJISIPHO-UCIIEPCHOM COCTOSIHUH

1) KOHLEHTpaLUsl KPEMHUEBON KUCIIOTHI B IIEpECUETE HA ABYOKHUCh KPEMHMS, HAXOAIIYIOCS B
HCXOIHOU BOJE
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5. Uto Takoe BpeMsi 3alllUTHOTO JIEUCTBUS 3arpy3Ku?

a) 5 MuH 1151 JIF0O0T0 CKOpOTO (QUIIBTpa

0) Bpems, B TEUCHHE KOTOPOTO JIaHHAs 3arpy3ka OCBETIISCT BOJAY JI0 3HAYCHHUS MYTHOCTH B
¢bunpTpaTe — 2 mMr/n

B) BpeMs, B TCUEHUE KOTOPOTO JaHHAas 3arpy3ka CIOCOOHA OCBETIISATh BOAY 1O 3aJaHHBIX
rapameTpoB

I) BpeMs, B TEUEHHE KOTOpPOro oOecreurBaeTcs oOpaTHas BOJSHAS TPOMBIBKA CKOPOTO
¢dbunpTpa.

6. s mo3upoBaHus Kakoro peareHrta npeaHaznauen JJMIMBA?
a) U3BECTKOBOE MOJIOKO

0) pacTBOp KOaryJstHTa

B) pacTBOp IMIIOXJIOPUTA HATPUS

r') aMMHUaYHas BoJa

7. [1nockoe nHUIIE U CKPeOKOBBIE MEXAaHU3MBI — 3TO COOTBETCTBYET:

a) TOPU30HTAIFHBIM OTCTOMHHUKAM, pa0OTaIOMIUM 0€3 KOAryJIsiluu B3BECH
0) TOPU30HTAIBLHBIM OTCTOMHUKAM, pa0OTAIOLIUM C KOaryJsiueil B3Becu
B) KOHTaKTHBIM ocBeTiauTesnsimM KO-1

') KOHTaKTHBIM ocBeTiiuTesiM KO-3

8. Ilpu oueHb OO0IBIIOIH MYTHOCTH HCTOYHUKA BojocHaOxeHus (Oomee 1500 wmr/m) uyro
peaycMaTpUBAETCS B IONOJTHEHUE K AByXcTyneHdaTsiM cxemam ['O+Cd / OBO+CD?

a) yCTaHOBKa MUKPO(DUIBTPOB

0) paauayibHbIE / BEPTUKAIbHBIE OTCTOMHUKHI

B) 00s13aTe€IHLHO NPE030HUPOBaHKE (030HATOPHAsS + KOHTAKTHBIN pe3epByap)

I') yCTaHOBKA OapabaHHBIX CETOK

9. Kakas n3 yka3aHHBIX (QHIBTPYIOIIUX 3arPy30K HE SBJISETCS HHEPTHOM?
a) KBapIIEeBbIl MECOK,

0) IpoOJIEHBIN aHTPAIIUT,

B) KE€paM3UT

T) JpoOJIeHbI MpamMmop

10. YkaxxuTe BEpHBIN TUANa30H BO3MOXKHBIX CKOPOCTEH (DUIBTPOBAHUS CKOPHIX (DUIBTPOB
a)V=0,1-02mMH;

0)V=0,1-0,2wm/c;

B)V=5-12m/4;

r)V=5-12wm/c

11. BaxsbIM napaMeTpoM (QUIBTPYIOLIEH 3arpy3ku SIBISETCS MEX3E€pHOBasi MOPHUCTOCTb.
bonbias nopucTocTs 03HavaeT:

a) MEHbIIIE THAPABINYECKOE COIPOTUBIICHHE 3arpy3KH => OOJIbIIIE IPA3EEMKOCTh

6) GoublIe THIPABINYECKOE COMPOTUBIICHNE 3aTPY3KH => OOJIbIIE TPSI3EEMKOCTh

B) MEHbIIIE THIPABIMYECKOE COTPOTUBIICHHUE 3arpy3KH => MEHbIIIE IPA3EEMKOCTb

r) 60JIbIIIE THIPABINYECKOE CONPOTUBIICHNE 3aTPY3KH => MEHBIIIE TPSA3EEMKOCTh

12. 13 xakoro mMarepuana yCTpauBalOTCs MOAIEPKUBAIOIINE CIIOU CKOPBIX (PHIBTPOB?
a) meOeHb WU TPaBHIA;

0) IEHOMOIMCTUPOIT;

B) MpaMOpHasi KPOIIIKa;
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T') KBapIIEBhBIN TIECOK

13. Kakoe u3 ycnoBuil ycToiunBOi pabOTHI OCBETIUTENS CO B3BEIICHHBIM OCAJKOM SIBIIIETCS
JULTHUM:

a) OTCYTCTBHUE B MOCTYIAIOIIEH BO/IE My3bIPHKOB BO3yXa;

0) xXopoliee pacrpeeneHne BobI 10 TUIOMAIN;

B) MYTHOCTbH MOCTYHAIOIEH BOJBI HA OCBETIUTEND - He Oosiee 200 mr/i

T') TOCTOSIHHAS IPOU3BOAUTENLHOCTD (M3MeHeHue He 6omnee 10% B dac);
1) TIOCTOsTHHAs TeMIiepatypa (n3meHeHue He 6osee 1 °C B yac).

14. Ha pucyHke HuUXKe MpEACTABIEH CMECHTENbHBIM KoMIUIekC. B mensx sddextuBHOro
XJIONLEOOPA30BAHMS IO MEPE JBMIKEHHS >KHIIKOCTH CJIeBa HAIMPaBO K OTCTOWHHKY, WHTEHCHUBHOCTH
MepeMelIuBaHus JOKHA:

a) HE MEHSThCS

0) BO3pacTarh

B) CHUXKAThCSA

15. Koropoe BemecTBo U3 MepEeYNCICHHBIX HE SBIISICTCS OKUCIIUTEIICM:
a) 030H

0) xJI0p

B) MIEPMaHTaHAT KaJIUs

T') BCE BHIINICYKA3aHHBIC BEIIECTBA SBISIOTCS OKUCIUTEISIMHU

1) BCE BBIIICYKa3aHHbBIE BEIICCTBA HE SBIISIOTCS OKUCITUTEIISIMA

16. Ykaxute METOJ, HE MO3BOJSIOIIMN OCYIIECTBIATh YIAJICHHE W3 BOJIbl OPraHUYCCKUX
BEILIECTB, TPUBKYCOB U 3aMaXoB (T.€. JI€3010PaIUI0 BOJIBI):

a) copOrus

0) OKHCIIEeHHE

B) adpanus

I') COBMECTHOE OKHCIJIEHUE U COpOIus

17. Kakoe yTBep>k7ieHHE HE SBISETCS] BEPHBIM?

a) bakrepuuugHslii 3pdexkr xiopa M ero NpPoU3BOAHBIX OOBICHIETCS B3aUMOJCHCTBHEM
XJIODHOBAaTUCTOM KHUCJIOTBl M THUIIOXJIOPUTHOIO HMOHAa C BEIIECTBAMHU, BXOISIIMMU B COCTaB
MIPOTOIUIA3MBbI KJIETOK OaKTepuil, B pe3y/bTaTe Yero MnocieHue THOHyT

0) baktepunuaneiii 53¢ ekt xjaopa B BOJe yMEHbIIaeTcs ¢ nmopbieHueM pH, ocobenno npu pH
6onee 8. IloaTomMy 00e33apakuBaTh BOAY 11€7€COO0PA3HO /10 BBEJICHHS LIEIOUHBIX PEareHTOB

B) BaxxHeimnM 0cTOMHCTBOM 00€33apaKMBaHMs BOJIbI XJIOPHUPOBAHUEM SIBIISIETCS JJIUTEIbHOE
nocjeneiicTBue Xjopa B BOJAE, UYTO OOECHEYMBACT MOJACpP)KAaHUE HOPMAIBHOTO CAaHUTAPHOTO
COCTOSIHUS B BOJIOTIPOBOJIHBIX CETSIX

r) Bee BhleckazaHHOE BEPHO

18. Ha xakom Gepery cieayer pacroyioraTb Bog03a00p U €ro BOAOIPUEMHHK?
a) Ha BorHyTOM BHE 30HBI IBIKEHHS CYJI0B

0) Ha BorHyTOM B 30HE IBUYKEHUS CYJIOB

B) Ha BBITTyKJIOM BHE 30HBI IBIKEHHS CYJIOB

r) Ha BbimyksioM B 30HE JBUXKEHUS CY/0OB

19. MuHuManeHbI pacxoja Bojbl B peke cocTtaBisgeT 1 M3/c. PacueTHblit BoJbI B BOj03a00pe

300 n/c.
B03M0kHO 11 TPOU3BOAUTH 3200p BOBI?

a) Jla
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MOPOI.

riryoune 12 m. I'pynT necuansiid. Kak cienyer mpoussecTy 3a00p BObI (pacueTHBIN pacxon S 1/c)?

0) Her
B) Jla, HO TOJIBKO C MCIOJIB30BAaHUEM PETYIHUPYIOIIUX MEPOIPUATUI

20. Bomozabop Il kareropuu Haie:xKHOCTH Mogauu BoAbl. [losoruii 6eper CI0KeH U3 CKaTbHBIX

Kaxoit T Boj103a0opa cieayer BeIOpaTh?

a) beperoBoii Bos103a60p

0) beperosoii B0103a00p ¢ 00JIETYCHHOM IMOJ3E6MHON YacThIO
B) PyciioBoii B0103a60p ¢ caMOTEYHBIMH JTUHUSIMA

r) PycnoBoii B0j103a00p ¢ cupOHHBIMU JTUHUSMHU

1) KoMOuHUpOBaHHBI BO03200p

21. BononpueMHUK 30HTUYHOIO TUIIA IPUMEHSETCS B LEIAX?
a) bopbObI ¢ OnooOpacTaHUIMHU

0) Kaxk pei6o3amuTHOE YCTpOICTBO

B) [l ycTpoiicTBa 3alUILEHHBIX BOJAOIPUEMHUKOB

22. Wmeercs Oe3HANOPHBIM BOJOHOCHBIM IUIACT MOIMHOCTBIO 3 M, pacrojiararoliuics Ha

a) YCTpOHCTBO MIAXTHOI'O KOJIO/IA ¢ (GHIBTPOM U3 TOPUCTOr0 OeToHa
0) YcTpoiCTBO MAaXTHOTO KojoAna 6e3 gpuibTpa

B) YCTPONCTBO rOPU30HTAIBHOTO BOZI03a00pa TpyOUYaToro Tuma

r) YCTpOoHCTBO OypOBOM CKBaKHUHBI

2-11 pa3nen: BomooTBeneHue HaceIeHHBIX MECT

1. T'me HAISKUT TIpeyCMaTPUBATh CMOTPOBBIC KOJIOAIBI Ha CAMOTEYHBIX KaHAIM3AIMOHHBIX
CETSIX BCEX CHUCTEM?

a) B Mecrax u3MeHeHHs HallpaBJIeHUs TPYOOIIPOBOIOB

0) [Ipu mepecedyeHnu ¢ CETIMH BOJIOCHAOKESHUS WIH TETUIOCHAOXKEHHS
B) Ha npsiMbIx yuacTkax Ha pacctossHUHM 30 M

r) B Hauasne u B KOHIIE y4acTKa ¢ YKJIOHOM TpyOompoBoaa meree 0,005

2. l'umpaBnyecKuii pacyeT CaMOTEUHBIX TPYOOIIPOBOIOB PEATU3YeTCs 110 (hopMyJiaM:
a) [To 3akoHaM rUAPOCTATHUECKOTO JaBIEHUS HA CTEHKE TPyOOIpoBoaa

6) HepaBHOMEpHOTO, HEYCTAHOBHUBIIIETOCS JBUKEHUS ITOTOKA

B) C mepeMeHHOi1 Maccoil BIOJIb MOTOKA

r) PaBHOMEPHOTO, YCTAaHOBHBIIIETOCS JBUKCHHSI IOTOKA

3. Tlocne ycTaHOBKM TOHKOCJIOHHBIX OJIOKOB B OTCTOMHMKAX HPOTOYHOIO THIIA,

MIPOU3BOIUTENLHOCTD (MIPH MpexkHeH F3PPEKTUBHOCTH OUUCTKU CTOYHBIX BOJ):

a) [loBpimaercs

0) He u3mensercs

B) [lonmxkaercs

) 3aBUCHUT OT TUIPABINYECKON KPYITHOCTH YaCTHI]

4. Ha xaxkoif oTMeTKe He0OXO0JUMO YCTpauBaTh KPBIIIKH JIIOKOB KOJIOIIEB?
a) Ha 200 MM BblIIIe TOBEPXHOCTH 3€MJIM Ha HE3aCTPOECHHOM TeppUTOpUn
6) Ha 100 MM BbIlIIe TOBEPXHOCTH 3€MJIM Ha HE3aCTPOCHHOM TEPPUTOPUHN
B) Ha 120 MM BbIllIe TOBEPXHOCTH 3€MJIM HAa HE3aCTPOECHHOW TEPPUTOPUH
r) Ha 50-70 MM BblIIe TOBEPXHOCTH 3€MJIM Ha HE3ACTPOEHHOMN TEPPUTOPUHN

ux

5. UTo u3 MEepeyrCIEHHOT0, OTHOCUTCS K COOPYKEHUSM adpOOHOW OMOJIOTHYECKON OYHCTKU
CTOYHBIX BOI?
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a) MeranTeHku

0) buodunbTpsel

B) DoTaTopsl

r) Huknnyeckue peakTopbl

6. Kakme wmepompusiTsi CleIyeT OpeaycMaTpuBaTh s oOecrieueHus: OecrepeOoiHOCTH
NEUCTBUS CUCTEMEI BOOJOOTBEACHUA?

a) lyonupoBaHre KOMMYHUKAIIUN — MPaBUJIBHBIN OTBET

0) YcTaHOBKa BTOPUYHBIX OTCTOHHHUKOB.

B) O0BbeIMHeHNE TIOBEPXHOCTHOTO U OBITOBOTO CTOKA.

r) [I[puMeHeHre moaTuMepHBIX Oe3pacTpyOHBIX TPYOOTIPOBOIOB.

7. UTO yYuTHIBACTCS TP OMPEICIICHUN MaKCUMAIILHOW TITyOHHBI 32JI05KEHUS TPYOOIIPOBOIOB?
a) Kareropust TpaHCIIOPTUPYEMBIX CTOYHBIX BOJI.

6) CKopOCTb T€UEHUS CTOYHBIX BOJI.

B) HamonmHenne kaHann3anoHHOTO TPYOOIIPOBO/IA.

r) MeTtozsl Mpou3BoOICTBA PAOOT.

8. C KakuM YKJIOHOM CJIEIyeT MPOKJIAAbIBATE TPYOOIPOBO/IBI BOJIOOTBEICHUS?

a) He menee 0,001, mpu o6ocuoBanuu nomyckaercs ykiaon 0,0005

0) He menee 0,008

B) B 3aBucuMocCTH OT nameTpa, HaOJHEHUSI 1 MUHUMAIIbHOM CKOPOCTH JIBHKCHHS MTOTOKA.
r) B 3aBHCcMMOCTH OT TMaMeTpa 1 MaKCUMaIIbHOM CKOPOCTH JBIKCHHS TIOTOKA

9. Kakue Mmeronpl 00pabOTKH OCaaKOB MPUMEHSIOTCS JUIS CHU)KEHHSI PUCKOB HEraTHBHOTO
BO3JICHCTBUS Ha OKPYXKAIOLIYIO cpeny?

a) O6e3BoXMBaHKE, cTAOMIU3AIM, 00e33apakuBaHue

0) O0e3BOXKHBaHUE, CTAOMIIU3AIHS, CYIITKA

B) OGe33apakuBaHue, CTAOMIN3ALUS, 1€3010PaLIHs]

r) O6e3BoxMBaHNe, 00€3BPEKUBAHUE, CYIIIKA

10. Kakoii cnoco6 o6e33apakvBaHUsI CTOUHBIX BOJ TapaHTUPYET HCKIIOYEHHE 0Opa3oBaHUS
HEraTUBHBIX BTOPUYHBIX MPOTYKTOB?

a) XJiopupoBaHue

6) O30HHpOBaHUeE.

B) bakrepunuanoe obinydeHue.

r) O6palboTKa rUIOXJIOPUTOM HATPHUS.

11. 3nauenne Benmmuunbl HJC ni1s 3aaHHOro BElecTBa CTOYHBIX BOJ
a) [TocTosTHHO /7151 ATOTO BEIIECTBA

0) 3aBUCHT OT pa30aBICHHS CTOYHBIX BOJ

B) 3aBucur ot [1JIK ans sToro BemiectBa

) 3aBUCHUT OT 00BEKTa MOCTYIUICHHS] CTOYHBIX BOJ

12. Jlroxep NpUMEHSIOT B JIBE UM 00Jiee HUTOK MpU AUaMeTpax?
a) 150-250 mm
0) 250-400 mm
B) 100-150 mm
r) 500-600 MM

13. Aspanust akTUBHOTO WJIa B @3POTEHKE MPEayCMaTPUBACTCS:
a) Jlns nepeMenIMBaHus aKTUBHOTO MJIa
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0) s oGecrieueHus MPOIECCOB OMOIOTHISCKON OUNCTKH
B) [l hioTanyy akTHBHOTO MJIA M yIEPKAHUH €r0 Ha TOBEPXHOCTHU BOJIBI
r) Jlns mopnepkaHus akTHBHOTO MJIa BO B3BEIICHHOM COCTOSIHUU

14. Kakas BelMUMHA BJIAXKHOCTH OCAJKa U3 MEPBUYHBIX OTCTOMHUKOB?
a) 95%
0) 96%
B) 97%
r) 99%

15. Kakas BenmMuMHa BJIAXHOCTH OCaJIKa U3 BTOPUYHBIX OTCTOMHUKOB?
a) 99,3%.
0) 99.2%
B) 99.6%
r) 99.8%

16. Kakume MeTonapl OOpaOOTKH OCAaKOB MPHUMEHSIOTCS JJIi CHUKCHUS PHUCKOB IS
OKpY>Karolen cpeabi?

a) OGe3BOXKMBaHUE

0) Crabumm3anms

B) Jlezonoparus

r) O6e33apaxuBaHue.

17. Kakue coopyxenus npumenstor Ha KOC, mis ynnotHenus ocaaka?
a) OroTalMOHHBIE WIOYIUIOTHUTEIH.

0) PanuanbHbie WIOYTUIOTHUTEH.

B) DIOKYIALMOHHBIE MIOYIUIOTHUTEIH.

r) 'opu3oHTaNbHBIE MIOYTIIIOTHUTENH.

18. Ilpm xkakux TemmepaTypax HpOXOIST TMpolecchl Me30(pUIbHOro cOpakuBaHUSA B
METaHTEHKaX?

a)30-31°C

6)32-33°C

B) 33 -35°C

r)28-30°C

19. HazoBuTe cOOpyKE€HUS MEXaHNYECKOW OUUCTKHU:
a) a9POTEHK

0) BTOPUYHBIA OTCTOMHUK

B) IEPBUYHBIA OTCTONHUK

T') IECKOJIOBKA

20. Ha tpy6ompoBonax auamerpom 10 600 MM J10mycKaeTcs BBINOJHATH MOAKIIOYEHUs 0e3
YCTPOMCTBA MEPENAAHOT0 KOJIOIA €CJIN BBICOTA JI0. ..

a)0,5m

0)1m

B)2 M

r)Sum

3-ii paznen: BogocHabOxeHre U BOJOOTBEICHUE MPOMBIIUICHHBIX TTPEANPUITHNA
1. Breibepere cpeau mpeACTaBIEHHBIX HamOOJIee JEIMIeBBIA METOJ, TMO3BOJISIONINI
MOJTYYUTh 00€CCONCHHYO BOAY (B 0o01ieM ciydae)?
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a) oOpaTHBI OCMOC
0) AJIeKTpOIMATN3
B) JUCTHUIUISIIS

') MIOHHBIH OOMEH

2. K kakomy TuIy oxy1aauTeneil OTHOCUTCS pauaTopHas TpaaupHs?
a) TOBEPXHOCTHBIN

0) cTIapuTeIbHBIN

B) KareJIbHBIN

T) IJICHOYHBIN

3. Yro ob6o3HauaeT uHTEpBai BpeMeHu T4 Ha qanHoM rpaduke?

\
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a) JUTMTETTbHOCTDh BCEX OMEpalnii Mo MPOMBIBKE (GUIBTpa
0) ITMTENHHOCTD (PUIIBTPOITUKIIA

B) JNTUTENBHOCTh HMHTEPBAJIA MEXK1Y MPOMBIBKAMHU

T) JUTUTEIHHOCTh (PUIBTPONIEPHOIA

4, Uto 0603HaYEHO HA CXEME TUICHOYHOTO JIera3aTtopa Mol mo3uiuen 2?7
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— e "

a E - i
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a) IbIpYaToe JAHUIIE
0) Hacazka
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B) KOPIyC JIerazaropa
r) ryoka

o. Pacxon Q cocraBmser 1379 m3/4. Umeercss 8 OCBETIIMTENBHBIX HAOPHBIX (HIBTPOB B
cocrae CCDC muamerpom d=3,0 M, mmomansio ribrpoBanus f = 7,0 M2. Onpenenute CKOPOCTh
¢bubTpOBaHM, M/4, IpU (OPCUPOBAHHOM peKUME. Pacxo mpoMBIBHOM BOJIBI cocTaBisieT 378 m3/4

a) 50,2

0) 27,5

B) 21,5

r) 35,9

6. Hwxke mpencraBiieHO ypaBHEHHE, ONHKCHIBAIOIICE JUHAMHUYECKOE PABHOBECHE MEXKIY
pasnuuHbIME popMamMu yriekucinoTel. K yemy npuBener yBenuueHue koHueHtparmu CO2 B Boje,
MIPOTEKAOIIEH TI0 TPYOOIIPOBOTY?

2 HCO,™ <> CO;2" + CO, + H,0.

a) K pacnany uactu rugpokap6onar-uonos HCO3

6) K obpazoBanuto kapOOHATHBIX OTJIOXKEHHI Ha CTEHKaX TpyOonpoBoaa
B) K xoppo3un TpybonpoBo/ia B CBS3H € arpeCCUBHOCTHIO BOJIBI

r) YBenuuenue KoHeHTpanuu CO2 HU Ha YTO HE MOBIUSET

7. Ha pucyHke Huxe mpeicTaBiIeHa CXeMa YCTaHOBKM OJHOCTyIeHuYaToro Na-
KaTHOHUPOBAHUS C MOKPBIM XpaHEHUEM NOBapeHHOU coiu. YTo 0003HAUEHO Ha cXeMe IO0J1 MO3ULUen
47

a) 1moj1a4ya BOJIbI IJIs1 B3PBIXJICHUS KAaTHOHUTA

0) rmoja4a UCXOTHOU BOJIBI

B) OTBOJI YMSTYEHHOM BOJIbI

r) mojaya pabo4yero pereHepamoHHOTO0 pacTBOpa
1) OTBOJI BOJIBI TIOCJIE€ B3PBIXJICHUS KATHOHUTA

8. Onpenennre Hanop HacocoB HacocHou cranumu HC4.1. Ilorepu Hamopa BO Bcex
TpyOONpOBOJaX CyMMapHO MPHUHATH | M B IEpUOJ OTCYTCTBHSI IPOMBIBKH, 1,5 M B IEpHO] IPOMBIBKH;
MOTEPU HAMopa B HACOCHOM CTaHUMM 2 M B MEPHOJ OTCYTCTBHUS MPOMBIBKH, 2,5 M B MEpHO.
npoMbIBKY; notepu Hanopa Ha CCPC coctaBidioT 7 M B IEpPUOA OTCYTCTBUSA NMPOMBIBKH, 10 M B
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nepuoJ MpoMbIBKU. [ToTepu Hamopa B pactipeeIuTeIbHON CUCTEME TPAIUPHH - S M

a) 36,6 M
0)31,6 m
B) 25,1 m
r) 27,6 M
9. YkakuTe HOMepa BceX Kamep, TJie BOIa YaCTHYHO 00eccoieHa
g 3
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slalalalsie
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a) 11, IV, VI

6) 111, V, VII

B) I1I, V

r) L IL 1L, IV, V, VI, VII

10. Bopga nmaHHOW KaTeropwy HCIOJB30BAaHMS NPHUMEHSETCS B KaueCTBE XJIaJareHTa s
OXJIaX/IeHUs] 000py/I0BaHMS U MPOAYKTa B TEIJIOOOMEHHBIX amnmnaparax (6e3 KOHTAaKTa ¢ MPOAYKTOM).
B niporiecce moTpebieHus BOga HarpeBaeTcsl ¥ MPaKTUYECKH HE 3arPSA3HAETCA.

a) [lepBas

6) Bropas

B) Tpetps

r) YeTrBepras

n) [saras

e) [lecras

11.  Yro moka3zaHo moj no3umuei 15 Ha naHHOM cxeme MHOTOKaMepHoro (punstpa?
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a) MPOMBIBHBIE TPYOOIIPOBO/IbI

0) ApeHaxHasi cucTemMa

B) BEpTHKAIbHBIC IEPETOPOIKH

T') pacupeaenuTenbHbIe TepPOPHPOBAHHBIEC TPYOBI

12. B 006opoTHOI1 cucTeMe BOAOCHA0KEHHUs TOTPEOHUTENS €CTh pagraibHbIe OTCTOMHUKHA U
HanopHble GuIbTpbl. Paccunraiite TpeOyemblil 3pdekT ocBeTnenus, %, Ha JaHHBIX OTCTOMHUKAX MPU
MYTHOCTH TOCTyNaromei Boasl M= 238 mr/n?

a) 79,0

6) 100,0

B) 95,8

r) 21,0

13.  VYkaxwure, 9To yKazaHo 1o 3HaKoM "?" Ha TeruioTexHuueckoi cxeme TOC?

KoHdeHcam

a) OXJIaXKaroliast Boa

0) cMech ropsuuX ra3osn, Bpallaromnas TypOuny
B) map

') KOHJeHcaT

1) HOJIUTOYHAs BOJa

14. Onpenenure Kod((UIMEHT UCHOIB30BaHUS OOOPOTHOW BOABI JUIS  CHUCTEMBI
BOJIOCHAOKEHHUS TIPEANIPUATHSI, €CIIH Pacxoa 000pOTHOM BOJBI cocTaBisieT 59273 m3/CyT, KOIUYECTBO

BOJIbI, 3a0MpaeMoii U3 HCTOYHHKA - 762 M3/cyT.
a) 0,90
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6) 0,99

B) 0,01
r) 0,51
15. Uto 0003HAYEHO IO/ MMO3HITUEH 5 HAa CXeMe TAHHOTO COOPYKEeHUs?
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a) OKHa JUIs BXOJla BO3yXa
0) opocHuTenhb

B) BOJIOYJIOBUTEJIb

T') BOJIOPACTIPEICIIUTEIb

16. Kakyto cxemy KaTHOHUTOBOTO YMSITYCHHUs BOJIBI CIICYET IPUMEHUTH?
XKecrrxocTs ucxoquoi Boasl: He Ooee 10 r-3xB/M3,

Tpebyemas xectkocTh: He 60mee 0,1 r-3kB/M3,

[I{e104HOCTB: HE IMMHATHPYETCS

a) mapauensHoe H - Na-karnonupoBanue

0) ogHOocTyneH4aToe Na-KaTHOHHPOBAaHUE

B) IByXCTyreH4aToe Na-KaTHOHHPOBAaHUE

17. Ha ycTpaHeHue Kakoro BU/a )KECTKOCTH HAIlPaBJIeH TEPMUYECKUIT METO?
a) Kapbonartnas

6) Hexap6oHnatHas

B) Oba Buja

18. Kaxkue ra3zpl MOKHO yJIaauTh Ha TIJICHOYHOM Jera3aTtope?
a) O2 u H2S

0) CO2u 02

B) CH4 u N2

r) H2S u CO2

19. [Ipu oTpunarenbsHOM UHAEKCE JIaHXKenbe Boja:
a) arpeccuBHa

0) CKJIOHHA K OTJIOKEHHUSIM

B) CTaOMIIbHA

T') SIBJISIETCS )KECTKOU (> 7Mr-3KB/I).

20. VYkaxure omnepanuio, KOTOPYKO HE MNPOBOAAT JJISI NPEAOTBPAIICHUS OTIIOKEHHUN B
000pOTHOM cHCTEME BOJOCHAOKEHUS
a) 00paboTKa MET0YHBIMU PeareHTaMu
0) yMsir4eHue MOAMMUTOYHON BOJIBI
B) hocharupoBanue
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') pekapOOHU3AIHS
1) IOJAKUCIICHHE

7.4. TeopeTndeckue BONPOCH! U MPAKTUUECKUE 3aJaHUs 1JIs1 IPOBEJACHUS IPOMEKYTOUHON aTTECTALUU
oOyuaroluxcsi, HEOOXOAUMBbIE JJIsl OLICHKU 3HAaHWUN, YMEHHUI U HaBBIKOB U (WJIM) OMBITA JESTEIbHOCTH,
XapaKTepU3YIOIUX ATarbl (OPMHUPOBAHUS PE3YIHTATOB OOYyYEHHS W 0OECHEUMBAIOIINX JOCTHIKEHHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI

7.4.1. TeopeTnuyecKkue BONPOCHI 1JIs1 MPOBeAEHUS MPOMEKYTOUHOM aTTeCTALMU 00yYaI0 X CS

1. CoumanbHOe, TEXHUYECKOE U IKOHOMHUYECKOE 3HaU€HHE BOJOCHA0XKEHUSI.

2. XapakTepuCTUKa MICTOYHUKOB BOJOCHA0KEHUS M METOIbl MX OLIEHKH.

3. Knaccudukanus cucrem BoAoCHaOXeHHs, HAYYHbIE OCHOBBI U MH)KEHEPHBIC METOMbI
BbIOOpA CUCTEM U CXEM BOJJOCHAOKEHHUS.

4. PexxuMbl  BomOmOTpeONeHHs, TOAAYM BOABI M PAaOOTHI  COOPYKEHHH CHCTEM
BOJIOCHAOXKEHU.

S. OcHOBHbIE  THUIIBI ~ BOAONUTaTeNled (HACOCOB), HCIOJB3YEMBIX B  CHUCTEMax
BOJIOCHA0)KEHUS, UX PACXOJIHO-HAIIOPHbIE XapaKTEPUCTUKH.

6. OcobeHHOCTH  cHCTEM OOOPOTHOTO  BOJOCHAOXEHHS UM CHUCTEM IOBTOPHOTO
HCIOJIb30BaHUS BOJbl. 3AMKHYThIE CUCTEMBI BOJIHOT'O X03sICTBA MPOMBILUIEHHBIX MPEIIPUATHI.

1. Coopy»xeHus A IpreMa BoAbl U3 NOBEPXHOCTHBIX UCTOYHUKOB.

8. Coopy»xeHus A1 npueMa MoA3EMHbBIX BOI.

9. MeponpusTus 1o 3alyTe TOBEPXHOCTHBIX U MOJA3EMHBIX BOJI OT 3arpsi3HEHMSL.

10.  XapakrepucTuka cocTaBa HpPUPOAHBIX BojA. OCHOBHBIE TMOKa3aTeIM KadecTBa
IIPUPOJHBIX BOJI.

11. TpeboBaHust K KadecTBY BOJbBI, MHCIONb3YEMON I  XO3SIICTBEHHO-TUTHEBOTO
BO/IoCHa0keHUs1. KOHTpoIb KauecTBa MUTHEBON BOJIBI.

12. Metoasl ynydlneHUs KadyecTBa BOJBI, OCHOBHBIE TEXHOJOTHUYECKHE TIIPOLECCH U
COOPYKEHMSI ISl X OCYIECTBICHUS.

13. TexHOMOTUYECKHEe CXEeMBbl OCBETJICHHS, OOeClBEUMBAHUS U 00€33apa)KWBAHUS BOJBI.
Knaccugukanus cxem. CoctaB coOOpyKeHHUI U UX Ha3HaUYCHHE.

14. KoarynupoBanue,  koaryassHTBl ¥ QUIOKYJSIHTBI,  (U3MKO-XMMHYECKHE U
TEXHOJIOTUYECKHE OCHOBBI OYMCTKH BOJIbI KOAryJTUPOBAHUEM.

15.  3akoHOMEpHOCTH OcaxJeHHs B3Beceil B Bojae. ['Opu3OHTaIbHBIE, BEPTHKAJIBHBIE,
paaraibHbIe OTCTOMHUKH.

16. Teopernueckue OCHOBBI M T€XHUKAa OYMCTKU BOJbI (QuiIbTpoBaHHeM. KoHCTpykiuu u
pacuer QUIbTPOB CKOPBIX, KOHTAKTHBIE OCBETIUTEIH.

17. O06e33apaxuBaHue BOjAbl. XJIOPUPOBaHME BOJbI, O30HHPOBaHHE, OAKTEPUIIUIHOE
obydeHue.

18.  VYcrpanenue mpuBKYCOB M 3amaxoB BOJbl. COpOLIMOHHBIE METOABI OYMCTKHU BOJBI OT
OpPraHMYECKUX BEIIECTB.

19. CrabunuszanroHHas 00paboTKa BOJIBL.

20.  PeareHTHBIE METO/bI YMSTUCHHS BOJIbI, YCTAHOBKH ISl PEar€HTHOI'O YMSATUEHHS BOIBI.

21. YMmsryenue 1 00eccoInBaHue BOABI HOHHBIM OOMEHOM.

22. OnpecHeHNHU BOJbI AUCTHILISLUEH, SJEKTPOIUATU30M U OOPAaTHBIM OCMOCOM.

23. OuncTka BOJBI OT XKeJie3a, MapraHiia, CepoBoopoaa, propa.

24, CoBpeMeHHbIE METOJbI TMJIPABIMYECKOr0 pacyeTa CUCTEM MOJauyd M paclpeieieHus
BOJIBI.

25. OCHOBBI TEXHUKO-?KOHOMHUYECKOT'O pacuera BOJJOBOJIOB M BOJOIPOBOIHBIX CETEH.

26. CpaBHHTENIbHASI XapaKTEPUCTUKA TPYO pazIMYHBIX MaTepHayioB. Beibop Tuna u kiacca

npoyHocTd Tpyd. CrocoOsl yKIaIKH BOJOMPOBOIHBIX TPYO. 3amuTa TpyO OT KOPpO3UH.
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217. 3anopHasi, peryaupyionas 1 IpeloXpaHUTeJIbHas apMaTypa U €€ HCIOJb30BaHUE B
CUCTEMax MOJIaY U paclpeesICHUs BOJIbI.

28.  Oco0eHHOCTH HCIOJIL30BAHUS BOJIBI HA HYXK/IbI IPOMBIIIIICHHOCTH.

29. Oxuaxxaaronye ycTpoicTBa CHCTEM 00OPOTHOTO BOJOCHAOKEHUS, IPY/IbI-OXJIATUTEIH,
OpbI3rayibHbIC OACCEIHBI, TPaIUPHH.

30.  OOpaboTka oxJaxgaromeid BoAbl A OOpHOBI C 3apacTaHHMEM M KOpPpO3Weil cucteM
000pOTHOT'O BOAOCHAOKEHUS.

31.  OCHOBBI CEIILCKOXO3IHCTBEHHOTO BOJIOCHAOXKEHUS, CUCTEM BOJOCHA0KEHHUS TTOCEIKOB,
IacTOMIILL.

32.  3HaveHHE CTPOUTEIBHOM OTPACIH JUIS HAPOJHOTO XO3HCTBAa M SKOHOMUKH CTPaHbI.

33.  Ponb cucTeM BOJOOTBEICHHS U OYHCTKU CTOYHBIX BOJ B JKHIIHIIHO-KOMMYHAJIbHOM
XO3SICTBE M MTPOMBIIICHHOCTH.

34.  BnwMsHUE CTOYHBIX BOJ, CHCTEM UX OTBEACHUS U OYUCTKH HA KOJIOTHUECKOE COCTOSIHUE
OKpYIKaroIien Cpejibl.

35. HopmartuBHo-TipaBoBasi 6a3a 1o 3amTe OKPYXaroIiel Cpe/ibl.

36.  BomooxpanHble MeponpusTHs. VICTOYHUKM 3arps3HEHUH W MX BIIMSHUE Ha BOJHBIC
pecypcbl. MeponpusTHs 110 COXPaHEHHIO M BOCCTAHOBJICHHIO YHCTOTHI BOJOSMOB.

37.  TocynmapcTBEHHBIH Y4ET BOJIHBIX PECYPCOB.

38.  IlpoGiembl panMOHAIBHOTO HCIOIB30BaHUS BOJBI B MPOMBIIUICHHOCTH. [lyTH ux
pereHus.

39.  IIpoOieMbl palnMOHAIBLHOTO WCIOIB30BaHUSI BOJHBIX PECYPCOB B KOMMYHAJIbHOM
XO3SHCTBE, IyTH UX PELICHUSL.

40.  TexHMKO-DKOHOMHYECKAs OIICHKa KOMIUICKCHBIX CXEM HCIOJb30BaHUS BOJHBIX
pecypcoB. MeToinka onpeiesieHuist SKOHOMUYecKoro 3 dexra Bo0OXpaHHBIX MEPOTIPHUSTHIA.

41.  CrouHble BOIBI, WX TMPOUCXOXKICHHE, KiIaccuuKanus, QUINKO-XUMHYCCKAsT H
CaHUTAPHO-TUTHCHUYECKAs XapaKTePHUCTHKA.

42. CxeMmbl W cHUCTeMBbl BOAOOTBeneHHsA. CpaBHHTENbHAs CAHUTAPHO-TEXHUYECKAs U
IKOHOMHUYECKAs! OIIEHKA CUCTEM BOJOOTBEICHHSI.

43.  IlpuHIMIBI THIPABIMYECKOTO pacueTa BONOOTBOAALIMX ceTeid. OmpeneneHue

pacueTHbIX pacxoji0B IPOU3BOJCTBEHHBIX U XO35IICTBEHHO-OBITOBBIX CTOUHBIX BOJ] Ha Y4acTKaxX CETH,
CKOPOCTH JIBUJKEHHUSI CTOKOB IO TpyOaM, YKJIOHBI, MUHMUMAaJIbHbIE TUAMETPhl TPYO, pacyeT HalOPHBIX

TpyOOIPOBO/IOB.

44, [ToBEpXHOCTHBIN CTOK — €0 BUJBI, 3arPSI3HEHHOCTh, XapaKTepUCTHKA N0k aAed. Hopmsl
IIPOEKTUPOBAHMSI U IPUHLIMAIIBI pacyeTa J0XKIEBON CETH.

45. OcoOeHHOCTH  TPOEKTHPOBAHUS  TOJNYpa3AelbHOW H  OOIIECIIaBHOM  CEeTH.

PasnenutenbHple KaMepsl, JMBHECIYCKH, PEryJupyrouiyue pesepByapsl. l[lpuHuun onpeneneHus
pac4YEeTHBIX PacXO0B, TUAPABINYECKOTO pacyeTa.

46. YcrpoiicTBo BopooTBOAANIMX ceTed. KananmuzanmoHHble TpyObl, opMa MOMEpEeuHBIX
ceueHui TpyO, 3a/elKa CTHIKOBBIX COEAMHEHHH, YCTPOHMCTBO OCHOBAaHUN MOJ TPYObl, BEHTHJISALUS
CETEM.

47. CoopyxeHuss Ha BOJOOTBOIALIMX ceTsaX. CMOTpOBBIE, TNEpenagHble KOJIOALBI,
paznenurenbHble KaMmepsl, AoxzaenpueMHuku. ConpspbkeHue TpyO B Kosoauax. J[roxepbl, scTakajbl,
Nepexobl MO KeJe3HBIMU U aBTOMOOMIILHBIMH JOPOTaMH.

48. CocraB u cBoiicTBa cTOYHBIX BoJ. [lokazarenu cocraBa cTOYHBIX BOI. OmnpeneneHue
XIIK n BIIK, ux cootHomeHne. KoHueHTpauus 3arps3HEHHH B TOPOJCKHX CTOYHBIX BOJAX IIO
pa3nnuHbIM nokazarensaM. KonndecTBo 3arps3sHeHui Ha | denoBeka.

49. CMmenieHre CTOYHBIX BOJ C BOJOK BOJOEMOB IIPH CIyCKE HUX B PEKH, 03€pa,
Bojoxpanmwiuma. Kospduiuent cmemenuss v creneHb pas3OabieHuss B pekax. OmnpeneneHue
HEOO0XOAMMON CTENEHN OUYUCTKH CTOYHBIX BOJI [0 KOHCEPBATUBHBIM U HEKOHCEPBATUBHBIM ITPHUMECSM.
Bubl BBIITYCKOB CTOYHBIX BOJ B BOJJOEMBI.
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50. Metoapl MEXaHHYECKOM, (PU3UKO-XUMHIECKON U OMOJIOTHYECKON OYHCTKH TOPOJCKHX
CTOYHBIX BOJ. JloouncTka u 00e33apakMBaHUE CTOYHBIX BOJ. CXEMBI OUUCTHBIX CTAHIIUN, B TOM YHCIIE
C ynajaeHueM azota u gocdopa.

ol. XapakTepucTuKa 0CaJKOB CTOYHBIX BOoA. OOe3BpeKMBAaHUE OCATKOB B METAHTCHKAX U
neperuuBatessix. A3poOHas cTabuIu3anus 0caaKkoB.
52. Mexanuyeckast OUMCTKa CTOYHBIX BOJ. PemieTku, cuta, ropu30HTaIbHbIE IECKOJIOBKH C

MPSIMOJIUHEHHBIM M KPYTrOBBIM JABM)KCHHEM BOJIbI, a’pUpPyeMble UM TAHTE€HIUAIbHBIE IECKOJIOBKH.
Jpobunku nnst ocanka, pereTKu-apoOniKu. Y aaleHue necka u3 MekonoBoK. [leckoBbie TUIOMIAIKH,
YTUJIM3alUs T1ecKa.

53. OrcrauBanve CTOYHbIX BoJA. KuHeTMka oOcaXJIeHusi B3BEIICHHBIX BELIECTB.
['opu3oHTaNbHBIE OTCTOMHUKH, UX YCTPOHCTBO, paboTa, 06JacTh MPUMEHEHHUs. Y JalICHHE OCaJIKOB U3
OTCTOWHHUKOB.

54, PangnanbHble, BEpTUKaJIbHBIE OTCTOMHHUKH, OCBETJIUTEIM C €CTECTBEHHOW a’paluei,
TOHKOCIIOMHBIE M OTCTOMHUKU C TPEABAPUTENBHON adpalyeil CTOYHOM BOABI, MX YCTPOMHCTBO,
3¢ (HEeKTHBHOCTL PabOTHI, 00JIACTH MPUMEHEHUS. Y JAJICHUE 0CAIKOB U3 OTCTOHHHUKOB.

55. buonoruueckas o4ncTka CTOUHBIX BOJ B €CTECTBEHHBIX yCIOBHsIX. OOIIME MPUHIIUIIBI
mporecca. XapakTepruCcTUKa MIPUPOIHBIX OnoreHo30B. [lonst GunbTpanuu, OMOIOTHYECKUE MPYIbI, UX
yCTPOICTBO, 3P PEeKTUBHOCTH PabOThI, 007IaCTh IPUMEHEHHUS.

56.  buonormueckue GuiabTphl: 3(PPEeKTHBHOCTE PabOTHI, O0JIACTH MPHUMEHEHHS; OOIIHe
MPUHLIMIBL OMOpUIbTpalK, TpPeOOBaHUS K MaTepualiaM 3arpy3kd W UX BH[BI, JO3UPYIOIIME U
OpOCHUTEIIbHBIC YCTPOUCTBA.

o7. OunCcTKa CTOYHBIX BOJI B a3pOTEHKaX. AKTUBHBIN WJI, €r0 XapaKTepUCTUKA, CBOMCTBA.
@DaxTOopHI, BIMUSIIONIME Ha MPOLIECC OYUCTKH, MapaMeTpsl mporecca. TeXHOIOTHYeCKue CXeMbl PaboThI
a’pOTEHKOB pa3IMUHbIX TUIOB. CHCTEMbI a’pauuu. BTOpHUHbIE OTCTONHUKHU MOCIE a3pOTEHKOB, MX
THUIIBI, YCTPOMCTBO, 3P PEKTUBHOCTH PAOOTHI.

58.  Ompenenenne pacdyeTHOW NOJAYM M HAMOpa HACOCOB HACOCHBIX CTAHIMHA CHCTEM
BOJOOTBE/ICHUS.

59. JloouncTka TOPOACKUX CTOYHBIX BOJ (PUIBTPOBaHHEM U (PUIUKO-XUMHUUYECKUMU
METOJIaMHU.

60. Hesundexuust ctouHblx BojA. CyIIHOCTh Mpoliecca XJIOPUPOBaHUS. XJIOpPaTOPHBIE,
CMECHUTENM, KOHTAKTHbIE OacCeiHbl, UX YCTPOMCTBO, TeXHONOTHS U 3(P(HEeKTUBHOCTH PabOTHL. YO
o0e33apakuBaHue.

61. Crabunuzanus (MUHEpaTU3aIys) 0CaIKOB B a3pOOHBIX YCIOBUSX.

62.  OOGe3BOXKMBAaHUE OCAJKOB CTOYHBIX BOJA. MeTOJbl M CXE€MBbI HMOJATOTOBKU OCAJKOB K
o0e3BoxuBaHuto. [IpuHuun aecTBus HeHTpUPyr, BaKyymM- U (QUIBTIPECCOB.

63. OO6paboTka U yTHIIN3aLUs OCAIKOB CTOYHBIX BOI.

64. Cy1ika 1 cKUraHue 0CaJgKoB CTOYHBIX BOJI.

65.  IIpou3BOJCTBEHHBIE U CTOYHBIE BOJBI (IIPOMCTOKH), BHJIBI MPOMCTOKOB, UX (H3UKO-

XUMHUecKas, OakTepuosiornueckas xapakrepuctuka. OCOOCHHOCTH KaHAJW30BaHUS MPEIIPHUSITHS.
[Ipsimasi, mocnegoBaTenbHasi, 000pOTHasE M OECCTOUHAS CUCTEMAa BOJOCHA0KEHUS TIPOMITPETPUATHI.

66. MexaHuecKue METOAbl OYHCTKM INPOMCTOKOB. HedTenoBymiku, KHPOJIOBKH,
CMOJIOOTCTOMHMKHU. ['MIpOLMKIOHBI, UX THUMBL. CXEMBI COOPYKEHHMM M anmaparoB. TEXHOJIOTHS M
3¢ (HEeKTHBHOCTH PaOOTHI.

67. DUBNKO-XUMHUUYECKHE METOJIbI OUYMCTKH MPOMCTOKOB. DioTarus, copOImsi, Koarysius,
IKCTpaKIus, KpucTaumu3amusa. CXeMbl OYUCTHBIX YCTaHOBOK, 001acTh MpUMEHEeHHUs], 3PPEKTUBHOCTD
paboTHI.

68.  XuMuyecKkue METOJbI OYUCTKH MPOMCTOKOB. OKHCIEHHE 3arpsi3HEHUN MPOMCTOKOB

aKTHUBHBIM XJIOPOM, O30HUpOBaHWE, HeWTpanmu3anms. CXeMbl OUYHCTHBIX YCTaHOBOK, 00JacTh
npUMeHeHHs, 3PPEeKTUBHOCTH PabOTHI.

69.  DIEKTPOXMMHUYECKHE METOJbl OYHCTKHA TPOMBIIUICHHBIX CTOYHBIX BOA. CXeMbl
OYHCTHBIX YCTAaHOBOK, 3 (HEKTUBHOCTH PabOTHI.
70. YcnoBus cOpoca CTOYHBIX BOJ B BOJJOCMEI.
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71. PactBopenne um motpebneHHe KHCIOpPOJa B BOAOTOKaX H BoaoeMax. Ilpormeccs
BTpoUKAIMM W WX OleHKa. [IpaBuina W HOPMBI OXpaHbl TMOBEPXHOCTHBIX BOJOWCTOYHHUKOB OT
3arpsi3HEHUH.

72. 3akoH 00 oOXpaHe OKPYKAIOIIEH MPUPOTHOU CPEIIBI.

7.4.2. llpakTHYecKHe 3aaHUA [IJIS IPOBeAeHHsI POMEKYTOUYHOI aTTeCTAUM 00yUAIOIIUXCS - HE
MPEeIyCMOTPCHBI.

7.5. Meroauyeckue MaTepuaibl, ONpeAeISIONINe MPoLeaypbl OIIEHUBAHUS 3HAHUM, YMEHHM, HABBIKOB
U (WIK) OMBITa JEATENILHOCTH, XapaKTePU3YIOMIMX dTarbl (OPMUPOBAHUS PE3yIbTATOB OOYUYCHHS U
00eCIeuynBarOIINX JOCTHKCHHUE TUIAHUPYEMBIX PE3YJIbTATOB OCBOSHHUS 00pa30BaTEIHbHOM MPOrpaMMBbl

13‘(121 KonTpounpyembie pa3aeibl 11 CUUIIMHBI HaumeHoBaHUe OLIEHOYHOIO CPeICTBA
1-i1 paznen «BomocHabkeHne HACEIEHHBIX MECT

1 | 1.1. BononotpebyeHue B HACEIECHHBIX Teopernuyeckne BOIPOCHl I NPOBEICHUS
nyHKTax. Pexxum Bogonorpedienus, OPOMEXKYTOUYHOM  aTTecTaly,  JOKJIAJbI
pacyeTHbIe pacxoibl. CUCTEMBbI (coobmienust), Tect
BOJIOCHA0KEHUS.

2 | 1.2. Coopyxenus nns nmoiaydeHus: Bojabl u3 | Teopernueckue BONPOCHl JJs IPOBEIEHUS
MOBEPXHOCTHBIX U TIOJ3EMHBIX UCTOYHUKOB, | IPOMEKYTOUYHOM  aTTECTalluH,  JOKIAIbI
TUNIBI U KOHCTPYKLUMH  HUCHOJb3YeMbIX | (COOOLIEHUS), TECT
COOPYKEHHMU U YCTPOMCTB, nux
00opyioBaHue.

3 |13. [TIlogroroBka Boasl Ui 1enei | TeopeTndeckue BOMPOCHI ISl MPOBEICHUS
MUTHEBOTO BOJIOCHAOXKEHUs. TpeOoBaHMS K | MPOMEKYTOUHOW  aTTECTAllMH,  JTOKJIAIBI
KaueCTBY  BOJIbI, OCHOBHBIC  METOJBI, | (COOOIIEHHUS), TECT

TEXHOJIOTHYECKHE CXEMbl U COOPYKEHUS,
NPUMEHSEMBIE  JUI  TOJTYYCHHSI  BOJBI
TpeOyeMoro KauecTna.

2-1i pazen «BogooTBeICHIE HACEIICHHBIX MECT

4 Teopernueckne BONPOCHI ISl MPOBEICHUS
2.1. CucreMbl BOJOOTBENECHUS HACEICHHBIX .
MPOMEXKYTOUHOM  aTTECTAllMM,  JIOKJIAJBI

mect. HampasiieHust pa3Butusi.
(coobmienus), Tect

5 | 2.2. MeToapl OYHCTKH TOPOJCKUX CTOYHBIX | TeopeTndeckne BOMPOCH ISl TMPOBEACHUS
BO/JI, TEXHOJIOTUYECKUE CXEMBI U | IPOMEXYTOYHOH  aTTecTallud,  JOKJIaJbl
KOHCTPYKIUHU HCHOJIb3YEMbBIX COOpY>KEHUH, | (COOOLIEeHUS), TECT

YCTAHOBOK, aIIapaTroB U MEXaHU3MOB.

6 | 2.3. Meronsl 00pabOTKM WJIOB M OCaAKOB | TeopeTndeckne BOMPOCH Il TMPOBEACHUS
CTOYHBIX M TPHPOIHBIX BOJ, KOHCTPYKLHUH | IPOMEKYTOUHOW  aTTeCTallid,  JIOKJIAJbI
HCIIOJIB3YEMBIX COOPY)KEHHH, YCTaHOBOK, | (COOOIIEHHUS ), TECT

anmnapaToB ¥ MEXaHH3MOB.

3-i1 pazyen «BogocHaOKeHHE U BOJIOOTBEICHUE TIPOMBITIUICHHBIX TIPS ITPHITHI))

7 | 3.1. OcHOBHBIE CUCTEMBI Teopernueckne BOIPOCH AJI INPOBEACHHUSA
MIPOU3BOJICTBEHHOT'O BOAOCHAOKEHUS U MIPOMEXYTOUHON  arTecTanuy,  JIOKJIaJbl
BOJIOOTBEICHUS IPOMBIIIIIEHHBIX (coobmenust), Tect
OPEeINPUITHI U KOMIUIEKCOB

8 Teopernueckrue BOIPOCH JiI TMPOBEACHUS

3.2. O6paboTKa NMPOU3BOACTBEHHBIX

OPOMEKYTOUHOM aTTecTaluu OKJIaabl
CTOYHBIX BOJL P Y 11, a A

(coobmienwus), Tect

8. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH JIUTEPATYPbl, HEOOXOAMMOW JJS1 OCBOCHUS
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AUCHHUIIIMHBI

Ne
n/n

ABTOp, Ha3BaHHeE, MECTO U3IAHNS, U3/1aTEeIbCTBO,
roj U3JaHus Y4eOHOH U y4eOHO-MeTOANYeCKOi
JIUTEPATYPbI

Ccblika Ha 3k3eMIuisip B ObC /
KoJM4yecTBO 3K3emiuigpos B HTHh

OcHOBHasl JIUTEPATYP

Auekcees, E. B. MoaennpoBanue cuctem
BOJIOCHA0KEHUSI ¥ BOJIOOTBEICHHS [ DICKTPOHHBIN
pecypc]: yaeoHoe nocobue / E. B. Anekcees, B. b.
Bukynuna, I1. JI. BukyiauH. — DJI€KTpPOH. TEKCTOBbIE
naHHble. — M.: MOCKOBCKHUH roCcyAapCTBEHHBIN
ctpoutenbHbli yHuBepcuret, ObC ACB, 2015. — 128
c. — 978-5-7264-1058-6.

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

Komapos, A. C. TexHO0JIOTHUSI CTPOUTENBCTBA CUCTEM U
COOPY)KEHMM BOJOCHAOXKEHUST U  BOJOOTBEACHUS
[DnexTpoHHBI pecypc]: ydeOnoe mocobue / A. C.
Komapos, O. A. Pyxuiikas. — DJIEKTPOH. TEKCTOBBIC
nanHsle. — M.: MOCKOBCKHI TOCYIapCTBEHHBII
crpoutenbHblid yHuBepcuret, ObC ACB, 2013. — 80
c. — 978-5-7264-0732-6.

http://www.iprbookshop.ru/20042.html

TexHOI0rus CTPOUTENIBCTBA CUCTEM U COOPYKEHUI
BOJIOCHA0KEHUS M BOJIOOTBEICHHS [ DIIEKTPOHHBIN
pecypc]: yae6Hoe mocobue / A. C. Komapos, O. A
Pyxunkas, H. A. Makua, A. I'. [Tonkos. —
DNEeKTPOH. TEKCTOBbIE TaHHbIe. — M.: MOCKOBCKHi1
rOCylapCTBEHHBIN CTPOUTENBHBIN YHUBEPCUTET, Al
[Tu Op Memuna, 9bC ACB, 2015. — 75 ¢. — 978-5-
7264-1106-4.

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

JlonosiHUTEIBbHAS JIUTEPA

Typa

Hcromun, b. C. DOkonorus B CTPOUTEIHbCTBE
[OnexTponnbiit  pecypc]: w™onorpadus / b. C.
Wctomun, H. A. TapseB, T. A. bapabanoBa. —
DNEeKTpOH. TEKCTOBbIE NaHHbIe. — M.: MOCKOBCKHUIA
rOCylapCTBEHHBIN CTPOMTENBHBIN yHHUBEpcUTeT, ObC
ACB, 2010. — 154 c. — 978-5-7264-0504-9.

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

ITaBnuHOBa, 1. M. CoBepIiIeHCTBOBaHUE METO/I0B
OMOTEXHOJIOTHH B CTPOUTENBCTBE U IKCILITyaTal[uu
CHCTEM BOJJOCHAOXEHHS U BOJOOTBEICHUS
[DnexTponHsbIit pecypc]: Mmonorpadus / U. U.
[TaBnunoga, JI. C. Anekcees, M. A. HesepoBa. —
DJIEKTPOH. TEKCTOBBIE TaHHbIE. — M.: MOCKOBCKUI
roCy1apCTBEHHBIN CTPOUTENBHBIN yHUBEpCUTET, ObC
ACB, 2014. — 148 c. — 978-5-7264-0802-6.

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

9.

H606XOI[HMI)IX AJIsA OCBOCHMA JUCHUIIJIMHBI

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEICKOMMYHUKAUMOHHOU ceTH «MHTepHeT»,

HaunmenoBanue pecypca ceru « AnrepHen

DJIEKTPOHHBII ajpec pecypca

OBbC n3narenscTBa «JIaHbY»

https://e.lanbook.com/

9BC u3garensctBa «IPRSmMart»

https://www.iprbookshop.ru/

O6pasoBarenpHas matdopma «tOpaiT»

https://urait.ru/
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Hayunas snexkrponnas 6ubanorexka eLIBRARY.RU https://www.elibrary.ru/defaultx.asp

CaiiT cripaBo4HO# mpaBoBoii cucreMbl «Koncyaprant Ilmoc» | https://www.consultant.ru

Enuuelii  97€KTpOHHBIA  pecypc  y4eOHO-METOINYECKOM

nuteparypsl CIIGITACY www.spbgasu.ru

@denepanbHbIil  0OpazoBarenbHBId  TOpTan "EnuHOEe OKHO

" http://window.edu.ru
JOCTYyIIa K 00pa30BaTeIbHBIM pecypcam

Cucrema aucrannuonnoro ooydenust CIIoI'ACY Moodle https://moodle.spbgasu.ru/
Ilepeyenb npodeccHoHAIBLHBIX 023 TaHHBIX, HE00XOAUMBIX JIJIs1 OCBOCHHS TUCIHHUILIHHbI
Caiir ABOK | https://www.abok.ru/

10. MeToguuyeckue yKazaHus IJisl 00y4a0IIMXCS 110 OCBOCHUIO THCUUIIMHBI

OcCHOBHOHM cOCTaBIAIOIIEH Mpolecca OO0y4YeHHs SBISIOTCA JIEKLUH, IpelycMaTpUBAIOIIUE
CIIEYIOIME 3aJauH:

- M3II0)KEHHE OCHOBHOTO MaTrepHalia MporpamMMbl Kypca, akleHTUpPYsS Hauboyiee BaKHBIE €ro
MOMEHTHI;

- pPa3BHUTHE y aCIHUPAHTOB CIIOCOOHOCTH K CaMOCTOSITEIbHON padoTe Haj HAy4HOH M y4eOHO
JINTEPATYPOH.

Ha nepBoii iekuu peKOMEeH1yeTCsl IOBECTHU JI0 CBEICHMS aClIUPAaHTOB CTPYKTYPY Kypca U €ro
paznensl. B panbHeiiiieM yka3plBaTh Hadallo KaKJOTO pasfena, €ro CyTb M 3a7add, a 3aKOHYHB
W3JI0KEHUE, OJIBOJUTH UTOT pa3/iena U OMUCHIBATh €ro CBSI3b C APYTMMH pa3AesiaMu Kypca.

Copepxanue JEKIUH onpeaenseTcs padboueit mporpammoii kypcea. XKenarensHo, 9TOOBI KaKaast
JIEKLMs OXBaTblBaja M MCYEPIbIBaJia OMPECIICHHYI0 TeMYy Kypca U MpeicTaBiisia co0oil Joruuecku
BIIOJTHE 3aKOHYCHHYIO €ro 4acTh. Jlydle cCOKpaTuTh MaTeprai TeMbI, HO HE JOIMYCKAaTh NIEpephIBa €€ B
TaKOM MECT€, KOTJJa OCHOBHAsI UJIesl €1lle MTOJIHOCThIO HE OCBEILEHA.

Kpome Toro, crmemyer mpHMBECTH CIHUCOK KHUT W pabdOT, HAa OCHOBE KOTOPBIX CTPOHUTCS
JEKIMOHHBIN KYpC, a TAaK)Ke padoT, pACHIUPSIOMIUX U TOTOJHSIONINX €T0.

Marepuan JeKIUOHHBIX 3aHATUH (TEKCTOBbIE MaTepuabl, GoTorpaduu, pUCyHKH, CIaAlI-110Y,
3BYKOBOE€ O(OpMIIEHHE U JUKTOPCKOE COMPOBOXKICHHE, BUACO(PArMEHThl M aHUMAIUS, TpeXMepHas
rpaguka) TOTOBUTCS B BHJE€ MYJIbTUMEIUA TMPE3CHTALUM, KOTOPBIE CO3/IAIOTCS C TOMOIIBIO
nporpamMmbl Power Point. OCHOBHBIM OTIIMYHEM MpPE3EHTAIM OT APYTUX CIIOCOOOB MpEACTaBICHUS
nH(pOpMaIUU SBISIETCS UX 0C00asi HANBIIIEHHOCTh COACPKAHUEM U MHTEPAKTHUBHOCTb, T.€. aCIIUPAHT
SIBJISIETCS] HE TACCUBHBIM CIIYLIATEJIEM, a UTPAET POJIb AKTUBHOT'O YUACTHHKA.

Kpome Toro, BaxHeMIIIUM ATAanioM U3yYEHUs TUCHIUILTAHBI SIBISETCS CaMOCTOsATENbHAs padoTa
00yJaronuxcsi ¢ UCIMOIb30BAHUEM BCEX CPEACTB M BO3MOKHOCTEM COBPEMEHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHUH.

B 06Bem camocTosATensHON pabOThI 1O AUCIUTUTMHE BKITIOUAETCS CISAYIOIIEE:

- U3y4YEHHE TEOPETHUYECKUX BOMPOCOB MO BCEM Te€MaM JAUCIUIUINHBL

- MIOJITOTOBKA K MTPAKTUYECKUM 3aHSATHSIM;

- MOATOTOBKA JIOKJIA/IOB, pedheparos;

- IOJITOTOBKA K DK3aMEHY.

[Ipn moAroTOBKE K MPAKTUYECKUM 3aHATHSM H B paMKax CaMOCTOSTENbHONW pPabOTHI IO
M3YYEHHUIO TUCIUTUIMHBI 00y4JaroImmuMcs HE00X0IUMO:

1) IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JICKLIMOHHOM 3aHATHUM MAaTepHUal U JOIOJHUTH
€ro C y4eTOM PEKOMEHJAOBAHHOM 110 JaHHOW T€ME JIUTEPATyphI;

2) IIPU CaMOCTOATEIIBHOM U3YYEHUU TECOPETUYECKON TEMBI CIEIaTh KOHCIIEKT, UCIIOIb3Ys
pexoMeHtoBanHbIe B PII/] nctounnkuy;

3) BBITNIOJTHUTH PAKTUYECKUE 3aJaHUSI B paMKax U3y4yaeMON TEMBI;

4) MOATOTOBUTH JIOKJIa/Ibl, pedeparsl;

5) MIOATOTOBUTHCS K IIPOMEKYTOYHON aTTECTALUU.

HUrorom N3YUCHUA AUCHUILIMHBI SABJISACTCSA JK3aMCH. JK3aMeH IMPOBOAUTCA IO PaCIIMCaHHUIO
CeCCHUu.
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OO6yueHre MPOUCXOTUT IO 00pa30BATEIBHONW TEXHOJIOTHH, CBS3aHHOW C WHHUIMUPOBAHUEM
TBOPYCCKOT'O MBINUJICHUA Y AaCIIMPAHTORB: 3aHATHA, IPOXOAAT B JUAJIOTOBOM PCIKHUME IIPHU ITOCTOSIHHOM
KOHTakTe€ C ayAuTopueil u TOOYXKIACHHEM K MBICIUTEIbHOMY IMpolueccy. B xome ocBoeHus
JUCHUITIIMHBI HGO6XOI[I/IMO Ka’)KIOMY BBIIIOJIHUTH CAMOCTOATCIIBHOC TBOPYCCKOC 3aJlaHUC, ITPECACTAaBUTDh
PE3yNbTaThl UCCIIEIOBAaHUS M OTBETUTH HAa BOMPOCHI IMTyOITUKH.

11. Ilepeyenr uHGPOPMANMOHHBIX

TEeXHOJIOTHIi,

HCIIOJB3YEMBIX TIIPH OCYIIECCTBJICHUM

06p330BaTeJH>HOF0 nmpouecca mo JMCUUIIMHE, BKJIIOYasd NMePpeYeHb NMPporpaMmMHoOro o0ecneyeHus

U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. IlpoBeneHue MpPaKTHUECKUX 3aHATUM C HMCHOJb30BAaHUEM IPE3CHTAIIMOHHOIO MaTepuaia
(mpuMeHeHue MYJIbTUMEIUNHBIX TEXHOJIOTUH);
2. Pabora ¢ pecypcamMu HH(POPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «MHTepHET» (Tpu

HEOOXOUMOCTH ):

- 9JIEKTPOHHBIMHU OUOJIMOTEUYHBIMU CUCTEMAMU;

-COBPEMEHHBIMU MPOGECCHOHATBHBIMU 0a3aMH JaHHBIX (B TOM YHUCIE MEXIYHApOJHBIMHU
pedepaTuBHBIMU 0a3aMu JaHHBIX HAYYHBIX W3JIaHUN);

- “”H(OPMAIIMOHHO-TIPABOBBIMH CHCTEMAMH;

- HHBIMH HMH(DOPMAIIMOHHO-CIIPABOYHBIMH CHUCTEMAMH W pecypcaMu HH(OPMAIMOHHO-

TCH@KOMMYHHK&HHOHHOﬁ CCTU ((I/IHTCpHCT »,

3 Pabora ¢ pecypcamMu JIOKaITbHOM CeTH OpraHU3aiuy (Ipu HEOOXOIMMOCTH):
-MH(POPMAIMOHHO-TIPAaBOBBIMU cucTeMamu KoHcynbTanT u ['apaHnT;

- ”HGOPMAIIMOHHO-TIPaBOBOM 0a30ii nanHbIX «Kogekey;

4. CtangapTHOE IIPOrpaMMHOE 00ECIIEYCHHE TIEPCOHATLHOTO KOMITBIOTEPA.

12. Onucanue

MaTepHa.HbHO-TeXHI/IHECKOﬁ

0a3pl, HeoOXOOAMMON s  OCYyLIeCTBJICHHS

00pa30BaTeIbHOIO MPOIecca 1Mo TUCIUTLINHE

VYuebHas ayauTopusi (KOMITBIOTEPHBIA KI1acc)
JUIS TIPOBENICHUSl 3aHATUN JIEKIMOHHOTO THIIA,
3aHATHA CEMHUHApCKOro THUIA, KYypCOBOIO
MPOEKTUPOBAHMS  (BBIIIOJHEHUS  KYPCOBBIX
paboT), TpYNNOBBIX M  HMHIMBHIYaJIbHBIX
KOHCYJbTallMii,  TEKyUIero  KOHTpOJA U
ITPOMEXKYTOUYHOM aTTecTaluu

Kommiekt MynbTumMeinitHoro o0opyaoBaHus (3KpaH,
IIPOEKTOP, ayJUO-CUCTEMA, HOYTOYK); IEPCOHATIbHbIE
KOMITBIOTEPBI C JOCTYIIOM K ceTH «/HTepHeT» 1
o0ecIieueHneM JI0CTyma K 3JIeKTPOHHOU
MH(POPMaLMOHHO-00pa30BaTeNbHOM cpefie
OpraHM3aly; KOMIUIEKT yueOHON Mebemnu.

VYyeOHast aynuTopus Ui NMPOBEIEHUS 3aHATUN
JEKIUOHHOIO THIA, 3aHATHI CEMHUHApCKOIro
THUIIA, KypCOBOTO MIPOEKTUPOBAHUS
(BBIIOJIHEHHUSI KYPCOBBIX paboT), TPYNIOBLIX U
MHIUBUAYAIBHBIX KOHCYJbTallUi, TEKYIIETro
KOHTPOJISI U TPOMEXYTOUHOM aTTecTaluu

KommuiekT MynbTuMeIuitHOro 060pya0BaHUs
(mepcoHaNbHBINA KOMITBIOTED C IOCTYIIOM K CETH
«MHTEpHET» M 00ECIeueHNEM AOCTYIA K 3JIEKTPOHHOU
uH(POPMaLMOHHO-00pa30BaTeNbHOI cpefie
OpraHu3aluy, MyJIbTUMEINNHBINA IPOEKTOP, IKPaH,
ayJMoCHCTEeMA); TOCKa MapKepHas Oenasi sManeBas.
KommuiekT yueOHo# mebenu.

[TomemnieHust A CaMOCTOSITENEHOW pPabOTHI
00yJaroIXxcst

Pa6oune mecra c [1K (cTon koMnbrOTepHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIABHATypa, MBIIIb) C
JOCTYTIOM K ceTH «MHTepHeT» U obecrieueHueM
JI0CTyMa K 3JIEKTPOHHOM HH(POpPMaIIHOHHO-
00pa30BaTeNbHON Cpe/ie OpraHU3aluu U AIEKTPOHHBIM
OMOJIMOTEYHBIM CHCTEMAM.

Jns waBamunoB u jgui ¢ OB3 o0ecneunBarOTCs CHEIUANBHBIE YCIOBUS I TOTYYCHUS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATHBHO-TIPABOBBIX JJOKYMEHTOB.
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[Tpunoxxenue 1
METOAUYECKHUE YKA3ZAHUSA U151 OBYUAIOLIUXCSA

1. Meroanyeckue yKazaHus J1Jisl 00y4alolerocs mo 0CBOEHUI0 JUCHUIIIUHBI

Jns popMHpOBaHUS YETKOTO MpeAcTaBiIeHHs 00 o0beMe M XapakTepe 3HAHMWA U YMEHUH,
KOTOPBIMH HaJ0 OyAeT OBIAJEeTh MO JUCHUIUIMHE B CaMOM Hauaje y4eOHOro Kypca oOydaromuics
JOJKEH 03HAKOMUTBCS C YIeOHO-METOIUYECKON TOKYMEHTAIUEH:

- paboueill mporpamMmoi AMCUMIUIUHBL: C LEISIMH U 3aJayaMd JUCLUUIUIMHBI, €€ CBS3SIMHU C
JIPYTUMU TUCHMIUIMHAMHU 00pa30BaTENbHON MPOTPaMMBbI, MEPEYHEM 3HAHUN U YMEHHM, KOTOPHIMU B
MpOLIecCe OCBOCHUS NUCIUIUIMHBI IOJDKEH BiIaJIeTh 00yJarouuiics,

- IOPSIZIKOM ITPOBEICHHS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTalINH;

- rpaduKoM KOHCYIBTAIUI MpenoiaBateneid kaeapsl.

CucreMaTH4ecKoe BBITOJIHCHHUE YIeOHOM pabOThl HAa 3aHATHUAX JICKIMOHHBIX U CEMHUHAPCKUX
THUIIOB, a TAK)KE BBIMOJIHEHUE CAMOCTOSITENIbHOM paOOThI MO3BOJIHUT YCIEIIHO OCBOUTH TUCIUILINHY.

Kpome Toro, nist ycrnemHoro oBiajeHusi JUCHUTUTMHOM HEOOXOIUMO BBITIOJIHATH CIAEAYIOIINE
TpeOOBaHUS:

- MOCeNIaTh BCE JICKIMOHHBIE U MIPAKTUYECKUE 3aHATHUSA, MOCKOJIbKY BECh TEMAaTHUYECKUMN

MaTepuai B3auMOCBSI3aH MEX]y COOO0M;

- BCE pacCMaTpuBaeMble HA JICKIUSAX M TPAKTHYECKUX 3aHATHSIX TEMbl W BOIPOCHI
00s13aTensHO PUKCHUPOBATH (MO0 HAa OYMaXKHBIX, JINOO HAa MAIIMHHBIX HOCUTENSIX HH(OPMALIUN);

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

- MPOSIBJISATh AKTUBHOCTh HA MHTEPAKTHUBHBIX JICKIMSIX M MPAKTUYECKUX 3aHATUAX, a
TakKe NpU MOArOTOBKE K HUM. HeoOXoAuMMO MOMHHUTH, YTO KOHEUHBIH pe3ylbTaT OBIAJCHUS
COJIepKaHUEM JUCIUTITUHBI HEOOXO0IUM, B TIEPBYIO OUepeh, CAMOMY O0yUarOImEeMycCs;

- B CIIy4asiX MpPOITycKa 3aHATHH MO KaKUM-THOO MpUYUHAM, HEOOXOIMMO 00s3aTeNbHO
CaMOCTOSITEJIbHO M3y4YaTh COOTBETCTBYIOIINI MaTepHal.

1.1.B npouecce 3aHATHI JIEKIMOHHOT0 THIIA 00yYAIOLIUMCS CJIe1yeT:

-CIIyIIaTh, KOHCTIEKTUPOBATH U3JIaraeMbIi MperoaBaTesieM MaTepual;

-CTaBUTh, OOCYKJaTh aKTyalbHbIE BOMPOCHI Kypca, ObITh aKTUBHBIM Ha 3aHATHUSX;

-3371aBaTh TMPENOJABaTEI0 YTOUHSIONIME BOMPOCHI C MEIBI0 YSICHEHUS TEOPETHUYECKUX
MOJIOKEHUM;

[Ipu 3aTpyaHeHUsX B BOCHPHUATHU MaTepuaia CleIyeT OOpaTHThCS K OCHOBHBIM
JTUTEepaTypHbIM HCTOYHHKAM. Ecnu pazoOpaThcsi B MaTrepualie He yJaloch, TO OOpPATUTCS K JIEKTOPY
(o rpaduKy ero KOHCYJIbTAI[Ui) WK K MPETOoAaBaTEeNI0 Ha 3aHIATHIX CEMUHAPCKOTO THTIA.

1.2.B npouecce 3aHATHI CeMHUHAPCKOI0 THIA:

[lens BBITOTHEHUS MPAKTHYECKUX 3aJaHUi 1Mo aucnuiuinae «BomocHabkeHue, KaHaIu3aIms,
CTPOUTENBHBIE CHUCTEMBl OXpaHbl BOJHBIX PECYpCOB» — MPHOOPETEHHE NPAKTHUECKUX HABBIKOB
WCIIONIb30BaHUS METOJIOB TIOMCKAa HAyYHOH M TPAKTUUECKON HHQOpPMAIMK IO COBPEMEHHBIM
npobyeMaM BOJIOCHAOXKEHHUSI U BOJIOOTBEACHHS, cOOpa, 0OpabOTKM M aHAIM3a SKCIEPUMEHTAIBHON
uH(pOpMAalUd C TOMOIIBI0 COBPEMEHHOTO 00OpymoBaHUs, MoaAOOpa MeTojna (U3MYECKOTo WU
MaTeMaTHYeCKOT0 MOJETHUPOBAHUS [UIl pEIICHHWs 3aJad B CHCTEMaX BOJIOCHAOXKEHHS U
BOJIOOTBE/ICHHUSI.

BrimontHeHNE MpaKkTHYeCKUX 3aJaHuii  TpeOdyeT oT o00ydJaromerocs MpeaBapuTeIbHOTO
M3y4YeHHs Y4eOHOM M Hay4dHOH JHUTEepaTyphl U MPOYNX MH(DOPMAIMOHHBIX UCTOYHUKOB, B TOM YHUCIIE
MEePUOINYECKUX U3TaHUN U HTepHET-pecypCcoB.

[TepeueHs TeM MPaKTUYECKUX 3aHITHUI MIPEJICTABICH B HIKEIPUBEICHHOM TaOIuUIIe.

Taoimma 1 — Coaep:kaHue NPAKTHYECKHUX 3aHATHH MO TeMaM [IUCHUIUVIMHBI U
caMoOCTOsITe/IbHAsi padoTa oOyuawuerocs no aucuumninHe «BomocHaG:xkeHue, KaHaaIM3auMs,
CTPOUTeJIbHbIE CHCTEMbI OXPAHbI BOJHBIX PECypCcOB»



Ha3Banue TemMbl CoaepixkaHue NPaKTHYECKOI0 CamocrosiTeibHass paboTa

Y4eOHOM M CIUILINHbI 3aHATHS oOy4aronerocsi (GopmMbl KOHTPOJIA)
[ToaroroBka nokiana, pabora c
1. Pacuer MCTOYHUKAMU HAyYHO-TEXHUUECKOMN
BeicTynuienue cTyeHTOB C
KOJIBLIEBBIX uHpOpMaLnH.
JOKJIaJITaMHU.

BOJIOITPOBOJIHBIX ceTen HOI[I‘OTOBKa K TCCTUPOBAHUIO.

IToaroroska k cobece10BaHUIO.

[ToaroroBka moknana, pabora ¢
HMCTOYHUKAMU HayYHO-TEXHUYECKOMN
uHpopmanuu.

[ToaroroBka Kk TECTUPOBAHUIO.
IToaroroBka k codece0BaHuUIO.

2. OUIBTPHI BeicTyIuieHre CTYICHTOB C
BOJ/103a00PHBIX CKBOKUH | TOKJIAIaMHU.

3. Pa3pabotka ITonroroBka noknana, padbora c
BBICOTHO- MCTOYHHUKAMU HAY4YHO-TEXHUYECKON
BeicTynnenue cTyaeHToB ¢
TEXHONOTHHIECKHX CXEM | |\ oo s uHpOpMaLUH.
BOJIOTIPOBOHBIX ' [ToaroToBka K TECTHPOBAHUIO.
OYHMCTHBIX COOPYXECHHUU [ToaroroBka K co0ece10BaHUIO.
[TonroroBka nokiana, pabota ¢
4, Pacuer P .
. MCTOYHUKAMU HAYYHO-TEXHUYECKON
00IIeCIUTaBHOM BeicTymiienue CTyaeHTOB ¢
nHpopmanuu.
CHCTEMBI JIOKJIaJIaMU.
[ToaroroBka K TECTUPOBAHUIO.
BOJIOOTBE/ICHUS.
IToaroToBka Kk codece10BaHHUIO.
S. Pa3pabotka [TonroroBka noknana, padbora c
KOMILJIEKCa MCTOYHHUKAMU Hay4YHO-TEXHUYECKON
BeicTynnenue cTyaeHToB ¢
KaHAJIN3alMOHHBIX uHpOpMaILUH.
JTOKJIAIaMHU.

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

[ToaroroBka noknana, pabora c
6. MeTaHTeHKN, UX HUCTOYHUKAMHU HAyYHO-TEXHUYECKON
BeIcTyIuieHHe CTYAEHTOB C
KOHCTPYKIIUH, PEIKUMBI uH(pOpMAIINH.
JIOKJIaJaMH.
paboTHI. [ToaroToBKa K TECTUPOBAHUIO.
IToaroroBka k coOeceI0BaHHIO.

1.3. B npouecce BbINOJTHEHHS CAMOCTOSATEIbLHON padoThI:

Ilon camocTrosTtensHOM paboTOll  00ydalOIIMXCS IMOHUMAETCsl IUlaHupyeMas pabota
oOyyaroluxcs, HampaBlIeHHas Ha (QOPMHUPOBAHUE YKa3aHHBIX KOMIIETEHIIMH, BBINOJIHSAEMAass BO
BHEAyJIUTOPHOE BpeMs IO 33aJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE IpenojaBarelns, 0e3 ero
HEMOCPEJCTBEHHOIO yYacCTHs.

Heas camocrosiTelbHOM padoThl 10 ucnMIUiMHE «BomocHabkeHue, KaHaTIU3aIus,
CTPOUTECIIBHBIC CHUCTEMBbI OXpaHbl BOJAHBIX PECYPCOB» — 3aKpPCIUTH TCOPETUYCCKUEC 3HAHUA U
MPAKTUYECKHE HABBIKM B OOJACTH TNPOEKTUPOBAHUS, CTPOUTENBCTBA W OKCIUTyaTalldd CHUCTEM
BO}IOCHa6)KeHI/I5I U BOJOOTBCACHHA Ha COBPEMCHHOM YPOBHEC, IIOJYYUTh MPECACTABICHHUE O
COBPEMEHHBIX MpobiieMax B JaHHOU OTPACIH.

CaMmocrosiTenbHast paboTa SBJISETCS HEOTHEMJIEMOM M BaKHEHIIeW 4YacTbio pabOThI
o0yyaromuxcs, KOTopas OCHOBaHa Ha Ooisiee MOJApoOHOM mpopaboTke M aHamu3e HMHPOPMALUHN B
n3ydaemoil obnactu. [loMck OTBETOB Ha BOIPOCH JUIsl CaMOCTOSITENbHOM pabOThl B HEKOTOPBIX
cllyyasix IMpearnojiaraeT He TOJbKO M3y4eHHE OCHOBHOW y4eOHOW JTUTeparyphl MO AUCHUIUIMHE, HO U
MIPUBJICUEHUE JTOTIOJIHUTEIBHON JIUTEPATyphl MO CMEXHBIM JAMCLUUIUIMHAM, a TaKKe HCIOJIb30BAHUE
pecypcoB cetu MutepHer. OTBETHI Ha BOMPOCH JJII CAMOCTOATEIBHOH pabOTBI TOTOBATCS
00y4aroIUMHUCS CaMOCTOSATENIBHO U TPOBEPSIOTCS MpErojaBaTesieM Ha NMPAKTUUYECKUX 3aHATHSIX B
XOJI€ YCTHOTO ONpOCa, a TAKXKE MIPU BBINOJIHEHUH JOKJIA10B, TEKYILEr0 TECTUPOBAHHUS.

CamocrosarenbHas paboTa mpeanojaraeT MOArOTOBKY JOKJIaaa; MOUCK MH(OPMAIMH 110 TeMe
JI0KJIa/1a; IOJTOTOBKY K TECTUPOBAHUIO.
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®dopMBI CaMOCTOSTEIILHON PabOTHI OOYYAIOMIEroCs MO TeMaM JAWCIMIUIMHBI MPEACTABICH 6
Tabnuye I (n 1.2.) TaHHBIX METOIUYECKUX YKA3AHUM.

CamMocTtosiTenbHass pabora TpeOyeT OT OOydYaromerocs MpeABapUTEIbHOIO HM3yYCHHUS
JTUTEPATyphl U MPOYUX HWH(DOPMAIMOHHBIX HWCTOYHUKOB, B TOM YHCIIC TEPUOJUYCCKUX H3JIAaHUN U

WuTepHer-pecypcos.

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

Ha3Banue Tembl
y4eOHOH THCHMILINHBI

Ilepeyens JuTEepaTypbl M NPOYUX HHPOPMAUMOHHBIX HCTOYHUKOB JIsl
CAMOCTOSITEJILHOI0 U3YUeHHSI

1. Pacuer KOJIBIEBBIX
BOJIOITPOBOJAHBIX CETEM

3yb6apera, O. H. BomonpoBoaHbie ceT: yueOHO-MeToanueckoe mocodue / O.
H. 3y6apeBa, A. B. Muxaitiima. — Mocksa: MUCU-MI'CY, O5bC ACB,
2020. — 54 c. — ISBN 978-5-7264-2183-4. — TekcT: 3JeKTpOHHBINA //
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:
Bopomnoaroroeka — 2018. — 152 ¢. — ISBN 978-5-8158-1972-6. —
Texct: snexTponHbId // JlaHb: ANEKTPOHHO-OMONMOTEYHAsT cHCTEMA. —
URL: https://e.lanbook.com/book/112489

3aiiko, B. A. MOHTa)X yJIMYHBIX CETECH BOJOCHA0KCHUS U3 TTOJIUITHIICHOBBIX
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
oOpaszoBarenbubii  pecypc  IPR SMART:  [caiit]. URL:
https://www.iprbookshop.ru/124181.html

2.OunbTpHI
B0/103a00pHBIX
CKBaXXMH

Kopuesckas, }0. B. BomozabGopHble ¥ BOJOMOABEMHBIE COOPYKEHUS !
yueOHoe nocodue / 0. B. Kopuesckas, I'. A. T'openkuna, 1. I'. Ymaxkoga.
— 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-
crpoutenbHbid yHuBepcuter, 9bC 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
BOJOITPOBOAHBIX

OYHCTHBIX COOPYKECHUI

Bacumpuenko, HO. B. ®Ousnko-xuMudeckue OCHOBBI BOJIOIOATOTOBKH !
yaebnoe mocobue / 0. B. Bacuipuenko, A. B. I'ybapeB. — benropox:
benropoackuii rocyjapCTBEHHBIN TEXHOIOTUYECKUN YHUBEPCUTET UM. B.I'.
Hlyxoa, ObC ACB, 2017. — 182 c. — Tekcrt: anekrponHsii // Lludposoit
obpazoBatensHbli  pecypc IPR SMART:  [caiit]. URL:
https://www.iprbookshop.ru/80450.html

4.Pacuyer
00IIIeCIUTaBHOM
CHUCTEMBI
BOJIOOTBE/ICHHS.

[MaBnuHoBa, M. M. BomocHabxkeHue ¥ BOJOOTBEACHHE: YUYEOHUK U
npakTukyMm 11 By3os / . U. TlaBnunosa, B. 1. baxenos, U. I'. I'y0Ouit. —
5-e uz M., mepepad. u gon. — Mocka: U3natensctBo FOpaiit, 2022. — 380
c. — (Bricmee oOpazomanue). — ISBN 978-5-534-00626-1. — Tekcr:
a5eKTpoHHBIN // OOpazoBarenbHas miaardopma HOpaiitr [caiir]. — URL:
https://urait.ru/bcode/488857

AnekceeB, E. B. CucreMbl u coOpyKeHUs BOJOOTBEICHUS: Y4eOHO-
MmeTonuueckoe mocodue / E. B. Anekcees, H. A. 3anérosa, C. E. Anekcees.
— Mocka: MUCU-MI'CY, ObC ACB, 2021. — 42 c. — ISBN 978-5-
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https://e.lanbook.com/book/112489

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

5.Pa3zpabotka
KOMIUIEKCa
KaHaJIM3aluOHHbIX
OYUCTHBIX COOPYKEHUN
HACEJICHHOTO ITYHKTA.

MumykoB B.I'. T'myOokas oumcTKa TOPOACKHMX CTOYHBIX BOJ: y4yeOHOE
nocobue / Mumykos Bb.I'., ConoBreBa E.A. — Cankr-IlerepOypr: CaHkt-
[TerepOyprekuit roCyJ1apCTBEHHBIN APXUTEKTYPHO-CTPOUTEIBHBIN
yauepcutet, 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 BojmooTBeaeHus: yueOHoe mocobue / U. IO.
IlInéxosa, A. M. Kupi. — Owmck: Omckuii 'AY, 2018. — 57 ¢. — ISBN
978-5-89764-670-8. Texct: anekTpoHHbld // JlaHb: 3IEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/111411

6. MeTaHTeHKH, HX
KOHCTPYKIIUHU, 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: Jlanp, 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'. BogocHaOxeHHe MPOMBIIUICHHBIX MPEANPHUATAN: YIeOHUK /
A. T'. IlepBoB. — MockBa, Bonorna: Uudpa-Uuxenepus, 2022. — 440 c.
— ISBN 978-5-9729-0979-7. — Tekcr: oanekrponnbiii // IludpoBoit
oOpazoBarenbubiii  pecypc IPR SMART:  [caiiT]. URL:
https://www.iprbookshop.ru/124016.html

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

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

BO/IOCHA0KEHUs u . .

BOJOOTBEICHHS roCyJJapCTBEHHbIN TexHuueckuit yausepcuret, ObC ACB, 2020. — 92 ¢. —

DOMBILLICHHELX Tekcr: anextponnsiit // Ludposoit 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 TEXHOJOTUHM  OYHUCTKH  BOJBI:
yuebHoe nocobue / A. I'. Menexun. — Ilepmb: IlepMckuii HaMoHaNbHBIN
UCCIIeI0BAaTEeNbCKUI NOMUTeXHUYEeCKHi yHuBepcurter, 2014, — 122 c. —
ISBN 978-5-398-01195-1. — Texkct: onekrtponnsiii // udposoii
obpazoBatenpHbli  pecypc  IPR SMART:  [caiit]. —  URL:
https://www.iprbookshop.ru/108497.html
Bacunpuenko, 10. B. ®Pu3MKO-XMMHUYECKHE OCHOBBI BOJONOJITOTOBKHU :
yaebnoe mocobue / HO. B. Bacunpuenko, A. B. I'yGapeB. — benropon:
benropoackuii rocy1apCTBEHHBIM TEXHOJOTHYECKUN YHUBEpCUTET UM. B.T.
HlyxoBa, O9bC ACB, 2017. — 182 c. — Tekcrt: anexktpoHHsbIi // Ludposoii
obpaszoBarenbHbii  pecypc IPR SMART:  [caiit]. —  URL:
https://www.iprbookshop.ru/80450.html

8. O6paboTtka
Kop3yn, H. JI. BHOTEXHOJOrMM OYHUCTKH CTOYHBIX BOJI TOpPOJOB U

IIPOU3BOJICTBEHHBIX

CTOYHBIX BO/

MPEeANPUATHI: yueOHOe mocoOure s TEKIIMOHHBIX U TPAKTHUECKUX 3aHATUI
MaructpanToB crnenuaibHocTel 270800 «CTpOUTEIBCTBO», MarucTepcKoi
nporpammbl  27080.68 «HHOBallMOHHBIE TEXHOJOTUU BOJOOTBEICHUS,
OYHCTKHU CTOYHBIX BOJ, 00paboTKM M yTwim3anuu ocaakos» (BBwm) / H. JI.
Kop3yn. — Caparos: By3oBckoe o6pazoBanue, 2014. — 187 ¢. — Tekcr:
anekTpoHHbIH // L{udposoit odpazoBarensHbIl pecypc IPR SMART: [caiit].
— URL. https://www.iprbookshop.ru/20405.html
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