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AHHOTAIUA
padoueil mporpaMMbl y4eOHOM M CIIUTLIMHbI
51.0.11 MHKeHEePHO-TEXHOJIOTHYeCKasi PEHOBALUS CHCTEM BOJIOCHAOKEHHUS U
BO/JIOOTBE/ICHH S IJIS1 MOATOTOBKHA MATHCTPA M0 HANPABJICHUIO
20.04.02 — IIpupo1000ycTPOCTBO M BO/ION0JIb30BAHUE
Hanpagsaennocts: l{ludpoBbie cucTeMbl MOHUTOPUHIA 0€30MACHOCTH BOJI0X0-
3icTBeHHBbIX 00beKTOB B AIIK

Iesb 0cBOCHUS AMCUMILIMHBI: OCBOCHHUS TUCIUIINHBI «HXEHEPHO-TEXHO-
JIOTUYECKAs pEHOBALMS CUCTEM BOJOCHA0KEHHUS U BOJOOTBEJICHUSD: MMOIYYEHHUE CTY-
JIEHTaMU 3HAHUI B 00JIACTH TEOPETUUECKUX OCHOB BOJOCHAOKEHUS M BOJOOTBEICHNUSA:
NpUOOPETEHNE CTYICHTAMH HaBBIKOB PEHOBAIIMH, CTPOUTENIBCTBA U KCILTyaTalllH CO-
OpY>KEHHI U CUCTEM BOJIOCHA0KEHUS U BOJOOTBEIEHU. B pe3ynbrare uzydeHus auc-
LUIUIMHBI OyAYIIMI MarucTp 10JKeH ObITh MOJATOTOBJIEH K IPAKTUUECKOM peanu3alun
IIOJIyYEHHBIX 3HaHUM, HUCIIOJIb30BaTh UX IPU NMPOECKTUPOBAHUU U CTPOUTEILCTBE CO-
OpY>KE€HUH BOJIOCHAOKEHHS U BOJOOTBEICHUS.

MecTo AUCHUILUINHBI B Y4eOHOM ILIaHe: TMCUUIUIMHA BKJIIOUYEHA B (POpMUpPY-
eMYI0 YJaCTHUKaMHU 00pa30BaTeNIbHbIX OTHOLUICHHUH YacTh y4eOHOTO IJIaHa [0 HalpaB-
JICHUIO MOATOTOBKHU MPUPOJ000YCTPONCTBO U BOJIOIOIB30BaHUE.

TpedoBanus Kk pe3yJbTaTaM O0CBOCHHMS JMCUMILVIMHBI: B PE3YyJbTaTE OCBOE-
HUS TUCUUILTMHBI GopMUpYIOTCA caenyromue komnerenuuu: YK-4.1; YK-4.2; OIIK-
2.1; OIIK-2.2; OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2

Kparkoe conepkanue nucuunannbi: BogocHa0xkeHrne U BOJOOTBECHUE KaK
Ba)KHEUIIME OTPACIIM HAPOJIHOIO XO3SIICTBA, X 3HAYMMOCTh B IIpoOIeMax pa3BUTHS
pa3nuYHbIX peruoHOB. COBPEMEHHOE COCTOSIHUE U MIEPCTIEKTUBBI pa3BUTHUS BOJOCHA0-
JKEHHSI M BOJAOOTBEICHUS. C YUETOM OXPaHbI BOJHBIX PECYPCOB U CAHUTAPHO-3IIHJIE-
MuoJsiornyeckoil 0e3onacHoctu. CHCTEMBI M CXEMbI BOJIOCHA0KEHUSI U BOJOOTBEIEC-
Hus. OnpeneneHue pacuyeTHbIX pacxo0B. BoionpoBogHbIE M KaHAIM3ALMOHHBIE CETH
U coopykeHMs Ha Hux. JloxnaeBas kaHanmuzauus. CocTaB M CBOMCTBA CTOYHBIX BOJ.
OxpaHa BOJIOEMOB OT 3arpsA3HEHUs] CTOYHBIMHM BOoAamMHu. MeTO/bl OYUCTKUA M CXEMBI
OYHMCTHBIX CTAaHIUH.

O0mas Tpy10eMKOCTh TUCHHUILIMHBI /B T.4. NPAKTH4YECKAsl MOATOTOBKA:
144 yac/4 3au. en.
IIpomexkyTOYHBINH KOHTPOJIb: JK3ameH, 3anura KP



1. lleab ocBOEHUS JUCHUIIJINHBI

[{enbro ocBOEHUS TUCIUIUINHBI « MHXKEHEPHO-TEXHOJIOTUYECKask PEHOBALIMS
CHCTEM BOJIOCHA0KEHHS M BOJOOTBEACHUS SIBISICTCS PACKPHITH TSI Oy AyIIETo Ma-
TUCTpa 3HAHUHN O COBPEMEHHBIX CHCTEMAax BOJOCHAOKEHHS U BOJIOOTBEACHUS, IPUOO-
pETEHUE HABBIKOB B 00JIACTH PEHOBAIIMH 3TUX CHCTEM, IMOJTyYeHNE HABBIKOB aHAIN3a
PEKOHCTPYKITUU ¥ BOCCTAHOBIICHUS COOPY>KCHHI CHCTEM BOJIOCHAOKEHUS U BOIOOT-
BEJICHMUS.

B pe3ynbraTte nzydeHus TUCHUIUTMHBI OYAyIIIUA MarucTpa J0HKeH ObITh MO/I-
TOTOBJICH K ITPAKTHYECKON peai3aliy MOJyIeHHBIX 3HAHUM, UCIIOJb30BaTh UX MIPH
MIPOCKTUPOBAHKMH M DKCILTyaTalldd CUCTEM BOJOCHAOKEHUS U BOJOOTBEJCHHUS C MPHU-
MEHEHHEM HOBEWIIHNX TEXHOJIOTUH U OBITh CITOCOOHBIM K CAMOOOYUYCHHIO.

2. MecTo IMCHUILIMHBI B y4e0HOM Mpoluecce

HucuunnuHa « MTHXeHepHO-TEXHOJIOTHUeCcKasi pEHOBALIUs CUCTEM BOJOCHA0XKe-
HUS U BOJOOTBEACHUSN» OTHOCUTCA K (POPMUPYEMON yHaCTHUKaMH 00pa30BaTEIbHbIX
oTHoleHU yactu broka 1. qucuuminesl yuyeOHoro ruiaHa. Jlucuumivnnaa «MHxe-
HEPHO-TEXHOJIOTUYECKAs] PEHOBALMS CUCTEM BOJOCHA0KEHUS U BOJIOOTBEACHUS pea-
au3yetcst B cootBercTBUM ¢ TpeboBanusimu OI'OC, OIIOIT BO npodeccrnonanbHbli
cranaapra, OIIOIT BO u Yuebnoro nmiana no HanpasiaeHuto 20.04.02 «[Ipuponoo0ly-
CTPOMCTBO U BOJIONIOJI30BAHUEY.

Jucnuminna « THXeHEepHO-TEeXHOJIO0TUUECKasi pEHOBAIIMS CUCTEM BOJIOCHA0XKe-
HUS U BOJOOTBEIECHUS» SIBIIECTCS OCHOBOIIOJIATAOIIEH ISl M3YYEHUS CIIECTYHOLINX
JUCHMIUIMH: ABTOMAaTHU3alMs U KCIUTyaTalus HUPPOBBIX CUCTEM BOJIOCHAOXKEHUS U
BOJOOTBEICHUS, IEPEXOIHBIE MPOLECCHl B CUCTEMAaxX BOJOIOAAYN, HAYYHO-UCCIIENO0-
BaTelbckas paboTa, HUPPOBOE MOJEIUPOBAHUE HACOCHBIX U BO3AYXOIYBHBIX CTaH-
i, 1(poBbIE TEXHOJIOTHH JUIsl pacdeTa CUCTEM BOJIONOaur MOATOTOBKA K claue U
c/lada rocyapCTBEHHOIO 3K3aMEHaA.

OCc00EHHOCThIO AUCIUIUIMHBI SBISIETCS MOJIy4aTh U 00padaThiBaTh MH(OpMa-
LMIO0 U3 PA3JIMYHBIX UCTOYHUKOB, UCIIONb3Ys Pa3IUYHbIE CPEJCTBA U METOJIbI, HHTEP-
MPETUPOBATH MOJYUYEHHBIE JAHHBIE AJIs1 (DOPMUPOBAHMS CYXKIACHUN MO MpOodeccuo-
HaJbHBIM U COLIMATBHBIM MIPOOJIEMaM, a TAK)KE CTPEMUTHCSI COOTBETCTBOBAThH YCTAHOB-
JICHHBIM CTAaHJIapTaM WJIH MPEBOCXOUTH UX.

Pabouas mporpamma nucuuriuHbl «HXeHEpHO-TEXHOJOTHYECKask PeHOBAIIUS
CUCTEM BOJOCHA0KEHUS U BOJOOTBEACHUS JIJIsl MHBAJIUAOB U JIUI] C OrPAHUYEHHBIMU
BO3MOXKHOCTSIMHU 3710POBbs pa3palbaThIBaeTCsi MHAMBUAYAIbHO C Y4€TOM OCOOEHHO-
CTel NMCUXO(U3UYECKOTO Pa3BUTHSA, UHIWBUIYATBHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBBS TAKUX 00YUAIOIIUXCS.




3. llepeveHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO JMCUHUILINHE (MOIYJII0),
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3y1bTATaMH 0CBOCHHS 00pa30BaTEJIbHOM
NPOrpamMMsl

OO6pazoBarteibHbIC PE3YAbTAThl OCBOSHUS JUCIHUIUIMHBI OO0YYarOIIUMCS, MPEeICTaB-
JIEHBI B Ta0muiie 1.

4. CTpyKTYypa H coepKaHue TUCHUILTHHbI

4.1 Pacnipenesienne TPyA0€MKOCTH IMCIUIIMHBI 10 BUIaM padoT
1o ceMecTpam
O6m1ast TpyI0EMKOCTh TUCIUIUIMHBI cOCcTaBIsIeT 4 3a4. €. (144 yacoB), ux pac-
npezesieHre 1o BUaaM padoT ceMecTpaM MPEeACTaBIeHO B Ta0uIe 2.



TpeGoBanus k pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCHUNITIMHBI

Taomuna 1

No Kon Conepxxanue ) P R B pesynbprare n3yuenust yaeOHON AUCHUTIIMHBI 00y4YatOUIUecs! TOJKHBI:
KOMIIe- | KOMIIETeHIUH (KU €€
/i 3HaTh yMETh BIIAJICTh
TEHIIUN YaCTH)
1 VK4 | YMeHue npuMeHATh B VK-4.1 COCTABJIATh, PEJAKTUPO- | BOCIIPUHUMATH U aHAJIU- |[IPUHUMATh Y4acTHUE B
MPAKTUYECKOHN AesTeNb- | 3HAHUS PYCCKOTO U MHOCTPaH- | BaTh HAa FOCYAapCTBEHHOM |3UPOBATh MHGOPMAIUIO | aKaJAEeMUUYECKUX U
HOCTHU 3HAaHUS PYCCKOTO | HOTO(BIX) SI3BIKOB. s3pike PO n/vnm nHO- Ha roCcyJapCTBEHHOM poheCCHOHATBHBIX
¥ MTHOCTPAHHOTO(BIX) CTPAHHOM SI3bIKE s3pike PD 1 mHOCTpaH- | AMCKYyCCHUSX HA
A3BIKOB JUIsI aKaJleMuye- HOM $I3BIKE B IIPOLIECCE | TOCYIapCTBEHHOM
CKOTO U npodeccro- aKaJeMHYecKoro u npo- |s3bike PO u/unu uno-
HaJIbHOT'O (deccnoHaabHOTO CTPaHHOM S3BbIKE,
B3aUMO/ICHCTBUSI. B3aUMOJICUCTBUS
YK-4.2 METOJIbI ¥ CLIOCOOBI IIPU- | CAMOCTOSITENIFHO HaX0- | HABBIKAMHU M YMEHH-
YMeHue npuMeHsTh B IPaKTHye- | MEHEHUs HH(OpMaLIU- JUTh U 00pabaTbIBaTh SIMU YCTAHOBJICHUS U
CKOH J1eATeIbHOCTH 3HAaHUS pyC- |OHHO KOMMYHHMKAIIMOH- | MH(pOpMalKio, He00X0- |pa3BUTHUSA aKaJeMHUye-
CKOT'O M MHOCTPAHHOTO(bIX) S3bI- | HBIX TEXHOJIOTUH IS JUMYIO JUISl KAUECTBEH- | CKUX U Ipodeccro-
KOB JI aKaJIEMUYECKOIo U po- |cOopa, XpaHeHUsl, 00pa-  |HOT'O BBIIIOJIHEHUS aKa- |HaJIbHBIX KOHTAKTOB,
(beccnoHaIbHOrO B3aUMOJIEH- OOTKH, IPEJICTABICHUS U | IEMUUYECKHUX U Mpodec- |B T.4. B MEXKIYHAPO/I-
CTBHS. nepenayv MHQGOpMalMK B | CHOHAIBHBIX 33/1a4 U JI0- | HOM cpene
CUTyaIUsAX aKkajgeMuye- CTHXKEHMS ITpodeccro-
CKOTO U HaJIbHO 3HAYMMBIX 11€-
npogeccnoHaIbLHOIO JI€H, B T.4. HA HHOCTPaH-
B3aMMOJICICTBUS HOM $I3bIKE
2 | OIIK-2 |Cmnocob6en xkauectBenno | OITK-2.1 METObI MATEMATUYECKOTO | BRIYUCIATH MTPOU3BO/I- MeToAaMH U Tpubo-

Y KOJMYECTBEHHO Olle-
HUBATh PE3yJIbTaThl, Ma-
TeMaTH4ecku (popmymu-
pOBaTh OCTABKY 3aJa4H
Y UCIOJIb30BaTh U3BECT-
HBIE PEUIEHUs B HOBOM

3HaHHE METOJIOB KAU€CTBEHHOM
Y KOJTMYECTBEHHOM OIICHKH pe-
3yJbTaTOB, MATEMAaTUIECKOTO
dbopMyTupOBaHUS 3a1a4u JesI-
TEIHHOCTHU, METOI0B MTPUHSTUS
peLIeHui.

aHanmu3a B yactu audde-
PEHIIMATBHOTO W UHTE-
IPaJIbHOTO UCYHUCIICHHUS;

HBIE€ U UHTETPAJIbI, pe-
math quddepeHnuans-
HbIE€ YPAaBHEHUS;

paMH U3MEPEHUS
YpOBHEW U r1yOuH
BO/JIbI, CKOPOCTEH Te-
YEHUsI, PaCX0JI0B
BO/Ibl, PEYHBIX HAHO-
COB, METEOPOJIOTHYE-
CKMX XapaKTEPUCTHUK;




NPUIOKEHUN TIPHMEHH-
TENBHO K Tpodeccuo-
HAJIbHOM JIeATEIbHOCTH
B o0nactu nmpupoaoo0y-
CTPOMCTBA M BOJIOTIOJIb-
30BaHUSI.

OIIK-2.2

YMeHue NpUMEHSITh B IPaKTHYe-
CKOM JeITeIIbHOCTH METO/IBI Ka-
YE€CTBCHHOM M KOJIMYECTBEHHOM
OLICHKHU PE3YJIbTATOB JIEITEIBHO-
CTH, MAaTEMaTHYECKOTO (hopMy-
JIMPOBAHMS 314U JIJIs IPUHSI-
TUS pEUICHUN TIPU YIIPaBICHUU
IpoLeccamMmu MPUPOI000yCTpOii-
CTBa ¥ BOAOIIOJIb30BAHHUS.

Teopuro aAuddepeHIab-
HBIX YPAaBHEHUHN

OIHMCHIBATH PEAKITNU
MIPEBPAILCHHS BEILIECTB

MeToAaMH U pubo-
pamMu U3MEpECHHUS
YpOBHEH W Ir1yOuH
BO/IbI, CKOPOCTEH Te-
YCHUsI, pPACXOJIOB
BOJIbI, PEYHBIX HAHO-
COB, METEOPOJIOTHYE-
CKUX XapaKTePUCTHK;

OIIK-3 |Cmnocob6en ananusupo- | OIIK-3.1 CHOCOOBI M METO/IBI pellie- | YMETh aHAIM3UPOBaTh | peliarh 3a/1a4i,
BaTh, ONITUMU3HUPOBATH U | 3HAHUE METOJOB COBPEMEHHBIX | HUSI BEIYUCIIUTEIBHBIX 3a- |MPOPECCHOHATBHYIO HH- | TPEOYIOIIUE TpruMe-
NPUMEHSTHh COBPEMEH- | HH(OPMAIIMOHHBIX TEXHOJIOTHIA, |J1a4 ¢ TTOMOLIbI0 HH(OP- | hopMaluio, BEIICNIATh B | HEHHS METOJIOB U aJl-
HbIC HOOPMAIIMOHHBIC | aHAJIM3a U ONTUMU3AIUY TIPU MAI[MOHHBIX TEXHOJIOTHI |HEH IIaBHOE, CTPYKTY- | TOPUTMOB BBICIICH U
TEXHOJIOTUH IIPH pellie- | PEIICHUH HAyYHBIX U MPaKTHYe- pupoBaTh, OGOPMIISTh U | IPUKJIAHON MaTeMa-
HUUW HAYYHBIX U MTPAKTH- | CKUX 3a]1ad. MPEJICTABIISITH B BHJIC THUKH, OCYIICCTBIISATh
YeCcKHUX 3a/1a4 B 00J1acTH AHATUTUYECKUX 0030pOB |00pabOTKY U aHATH3
pUpo1000yCTpONCTBA U nH(popManun
BOJIOTIOJIb30BaHMUSL. OIlK-3.2 OO6nagaet HEMOIHBIMH HABBIKU TPUMEHEHUS HaBbIKaMU TpUMEHe-

YMeHue NpUMEeHSTh B IPAKTHUE- |3HAHUSAMU O CIIOCO0aX M | COBpeMEHHBIX nH(popMa- | Hust UHTEepHET st
CKOH JIeATeIbHOCTH 3HAaHUE ME- | METO/IaX PEIICHHsI BBIYKC- | [[MOHHBIX TEXHOJIOTHHI U |MOJIy4eHUs U MyOIn-
TOJIOB COBPEMEHHBIX MH(POPMA- |JTUTEIBHBIX 33]1a4 ¢ TTIOMO- |[TPOTPAMMHBIX CPEJICTB, |Kaluuk WH()OpMAIUN
[IMOHHBIX TEXHOJOTHH, aHanu3a |[[bl0 HHQOPMAIMOHHBIX |B TOM YHCIIE OTeYe- 10 UCCIIeI0BaTeNb-
Y ONTUMU3AIAN TIPH PEIICHUH | TEXHOJIOTHH; 3HAET HEKO- | CTBEHHOTO IPOM3BOJI- CKOW TEMaTHKe;
HAyYHBIX U MPAKTUYECKUX 33/1a4d | TOpbIe MPOTPAMMHEBIE MPO- | CTBA, IPU PEIICHUH 3a-
B 00JIACTH MPUPOIOOOYCTPON- | IYKTHI, UCTIOIb3yEeMbIC nad mpodecCuOHANBHOM
CTBa ¥ BOJIOTIOIH30BAHUSI. JUTsE TPO(PeCCUOHANIBHBIX | AEITETHLHOCTH.
pacyeToB B HAyYHBIX
OIIK-5 |Crnocoben ctpykrypupo- | OIIK-5.1 (hparMeHTapHbIe pe- BBITIOJTHATH COMOCTAaBIIe- | HABBIKAMU IIPOBE/Ie-

BaTb 3HAHUA U TCHEPU-
pOBaTh HOBBIE UJIEU B
obnactu npupoaoo0y-

3HaHME MPUHIIUIIOB U CIIOCO00B
TeHEPUPOBAHUS U peaTu3aIiuu
HOBBIX UJIEH, CTPYKTYPUPOBAHHS
3HAHUU.

CTaBJICHUSA 00 OCHOBHOM
y4eOHO-TIPOrPaMMHOM
MaTepHae, BRITIOJTHEHUN
3aJlaHui,

HUE YKOHOMHUYECKHUX T10-
Kazaresneil 1 000CHOBAaHO
BbIOMpaTh Haubosee 3¢-
(eKTHUBHOE pelieHue

HHUA PAaCUCTOB, ITIOHU-
MaHHsI IPOLIECCOB I1e-
HOOOpa3oBaHMs B




CTpOﬁCTBa 1 BOJOIIOJIb-
30BaHUsA, UX OTCTauBaTb
" [ECJICHaIIpaBJIC€HHO pea-
JIN30BbIBATh.

00BEKTAX CUCTEM BO-
ocHa0KeHus U BOJIO-
OTBEIICHUSA

OIIK-5.2

YMeHUe MPUMEHSTh B MPaKTHYC-
CKOH IeITEILHOCTH CIIOCOOBI Te-
HEPHUPOBAHMS M PeAlIU3alUH HO-
BBIX HJICH, CTPYKTYPUPOBAHUS
3HAHUU.

CBOOOHOE ¥ YBEPEHHOE
CHUCTEMATUYECKOE MPEI-
CTaBJICHHE OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0
MaTepuasa, BHITOJHEHUE
3a/laHul, IPEAYCMOTPEH-
HBIX IIPOrpaMMoOi1 1O
CTPYKTYpPUPOBAHHUIO 3Ha-
HUI U TEHEPUPOBAHUIO
HOBBIX MJIEH, 3HAHUE OC-
HOBHOW JINTEPATYPHI, pe-
KOMEH/IOBaHHOM B 001a-
CTH NIPUPOJ000YCTPOii-
CTBa M BOJOIIOJIb30BAHMS

NPUHUMATH TTPOHECCHo-
HAJIbHBIC PEIICHHS ITPU
CTPOUTEILCTBE U IKC-
IUTyaTalk 0ObEKTOB CH-
CTEM BOJOCHAOKEHUS U
BOJOOTBEICHUS

OCHOBHbBIMU ITOHATHU-
SIMH TIPOU3BOJICTBA
paboT u 3KcITyaTa-
U 00BEKTOB CHCTEM
BOJIOCHA0KEHUS U BO-
J0OTBEACHHS




OYHAS ®OPMA OBYYEHMUSA

Tabmuma 2
Pacnpeneﬂenne prHOéMKOCTI/I JUCHHUIIJIMHBI 110 BU/JIaM paGOT 1o ceMeCcTpam
TpyroémkocTh
Bua yueoHoii padoThl qac. B T.4. [10 ceMecTpaM
BCero/* 2

OO01mas Tpy10éMKOCTb TUCIUIUIMHEI 0 y4eOHOMY IIJIaHy 144 144
1. KonrakTHas pa6ora: 78,4 78,4
AynuTopHas padora 78,4 78,4
8 MoM uuciue:
nexyuu (J1) 34 34
npaxmuyeckue 3anamus (113) 41 41
kypcosas paboma (KP) (koncyrsmayus, 3auuma) 3 3
KOHmMaxkmuas paboma na npomesxcymounom konmpone (KPA4) | 0,4 0,4
2. CamocrositeasHast pabora (CPC) 65,6 65,6
camocmosmenvHoe uzyuenue pazo0enos, Camono020mosKa
(npopabomka u nogmMopeHue 1eKYuOHH020 MaAmepuala u ma- 41 41
mepuana y4eOHUKos8 u yueOHvlx nocooutl, n0020MmosKa K
NPAKMUYECKUM 3AHAMUSM.)
Iloocomoska k 3K3ameHy 24,6 24,6
Buj npoMexxyTO4HOTO KOHTPOJIS: 9K3aMeH/

3ammra KP

* B TOM YHCJIe NpakTu4iecKas nmoaroToBKa
4.2 Conep:xanme TUCIHUIIAHBI
Tabnuua 3

TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI

HaumeHoBaHue AynutopHas paGera B
Pa3/ieNoB 1 TeM Beero I 3 TIKP HeayIuTOpHast
AUCHUILTNH (YKPYTHEHO) scero/* | Boero/* padora CP
Paznen 1. PenoBauus cucrem BOI0- 67 17 20 30
CHA0XKeHH s
Paznen 2 PenoBanus cucrem BOja0- 73.6 17 21 35.6
OTBeJCHHS
KOHTaKTHasi paboTa Ha MPOMEXKYTOU- 04 04
HoM koHTpoJe (KPA) ’ ’
kypcoBoii npoekT (KII) (koncynbTa- 3 3
1151, 3aIUTa)
HToro mo gucuuminue 144 34 34 3,4 65,6

* B TOM YHCIIE IMPAKTUYCCKAsA MOATOTOBKaA
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Conepskanue pa3ieioB JUCHUILTHHbBI

Pazoen 1. Penosauus cucmem 6000CHAOICEHUS

Tema 1.1. OcHOBHBIC HANIPABJICHUS B PEKOHCTPYKUMHU CeTeH M COOPY/KeHHH BO-
AO0CHAOKEHUA

OCHOBHBIE HANPaBJICHUs B PEKOHCTPYKIIUU CETEH U COOPYKEHUI BOJAOCHAOKEHUSI.
Tema 1.2. O01mme cBeieHus1 0 OeCTpPAHIICHHBIX METOAAX BOCCTAHOBJICHHUS U NPO-
KJIAJIKU TPYOONIPOBOA0B

MeTtonpl OecTpaHIIETHOTO BOCCTAHOBJIECHUSI TPYOOIIPOBOIOB U COOPY>KEHU HA MO/~
3€MHBIX HHXEHEPHBIX ceTsaX. Kinaccudukanus u 0coOEHHOCTH METO0B OeCTpaHIIe-
HOT'0 BOCCTAHOBJIEHUS TPyOONpoBo10B. MeTo bl OecTpaHIIEHHON MPOKIa KU TPYyOo-
poBo10B. TpyObl, MexaHU3MBbI U 000PYIOBAaHUE JIJIs POKIAIKA HHKEHEPHBIX CETEH.
Tema 1.3. UHCHIEKIMOHHBIH ¥ JUATHOCTUYECKHUH KOHTPOJIb COCTOSIHUA BOJOIPO-
BOJHBIX U BOAOOTBOAALIMX CeTell COBPEMEHHBIMH TEXHUYECKUMHM CPeACTBAMU
MHCIEKIMOHHBIA U TUATHOCTUYECKUH KOHTPOJIb COCTOSIHUS BOJOIIPOBOJHBIX U BOJO-
OTBOJSIINX CETEN COBPEMEHHBIMHA TEXHUYECKUMHU CPEICTBAMU.

Tema 1.4. TexHOJI0rMH BOCCTAHOBJICHUS TPYO € MOMOIIbIO IOKPBITHH U PYKABOB
TexHOoNorus BOCCTAHOBJIEHUSI TPYyOOINPOBOJOB MYyTEM HAHECEHUS BHYTPEHHHUX IIe-
MEHTHONECYAHBIX MOKPBHITHIA. TE€XHOIOrUsI BOCCTAHOBJIEHUSI TPYOOIPOBOJOB € MIOMO-
IO CIUIOIIHBIX MOJIMMEPHBIX MOKPBITUH. TE€XHOJIOrMs BOCCTAHOBIIEHUS TPYOOIIPOBO-
JIOB C ITIOMOIIBIO KOMIUIEKCHBIX ITOJIMMEPHBIX PYKaBOB.

Tema 1.5. TexHo10rum BOCCTAHOBJIECHUS TPYOONIPOBOAOB MYTEM NMPOTATUBAHUSA B
HMX IOJIUMEPHBIX TPYO

TexHonornu BOCCTaHOBJIEHUS TPYOOIPOBOIOB IIyTEM MPOTATMBAHUS B HUX TOJUMEP-
HBIX TpyO (0€3 paspylieHus u ¢ pa3pylieHueM cTapbix). Meroanka BeiOOpa padoueit
TEXHOJOTMUECKON CXeMbl MPOU3BOACTBA paboT. ['MapaBianueckue UCTIBITAaHUS U MPU-
€MKa TpyOONpoOBOAOB B 3KCIUTyaTalnio. OCOOEHHOCTH TEXHOJIOTUU NPOTATUBAHUS T10-
JUATUICHOBBIX MPOQUIBHBIX TPYO.

Tema 1.6. CoBpeMeHHBbIE METOAbI OUYMCTKH U Je3UH(PEeKIUN BOAONMPOBOJAHBIX Ce-
Tel

MeTonbl OUYNCTKH U Ae3UH(EKINK BOAOTPOBOAHBIX ceTel. [[pumMenenne XuMmuaeckux
1 OMOJIOTUYECKHUX peareHToB. MexaHudeckue MeTojibl O4ucTKU. COBpEeMEHHbIE TEX-
HOJIOTUU JIe3UH(EKITUH.

Tema 1.7. PekoHCTPYKIIMSA HACOCHBIX CTAHIIUI U BOJOOYMCTHBIX COOPYKEHNH
OCHOBHBIE HAaNIPABJICHHUS B PEKOHCTPYKLIUN HACOCHBIX CTAHIMI U BOJIOOYUCTHBIX CO-
opyxenuii. Monepuuzamusi 06opynoBanus. Bueapenue sHeprocoeperaronmx TeXHo-
JIOTUH.

Tema 1.8. Ixoji0ruvyeckne acneKTbl PEHOBALMHU CUCTEM BOJOCHAOKEHHS
OKOJOrM4eCKHe acleKThl PEHOBAIlMM CHCTEM BOJOCHa0keHusA. CHMKEHUE BO3JCH-
CTBHUSI Ha OKPY>Kalollyto cpeny. Mcrnonb30BaHne SKOJOTHYECKU YHCThIX MAaTEPUAJIOB U
TEXHOJIOTUH.

Tema 1.9. JxonHoMmuveckasi 3pPpeKTUBHOCTH PEHOBAIMOHHBIX MEPONPUSTHI
DxoHoMHYecKas 3PPEKTUBHOCTh PEHOBAIIMOHHBIX Meponpuatuid. O1eHka 3aTtpaT u
BBITOJI. MeTo bl pacyeTa 3KOHOMUYECKOU 3(h(PEKTUBHOCTH.
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Pa3zoen 2. Penoeauus cucmem 60000meeodeHus

Tema 2.1. OcHOBHBbIE HATIPABJIEHUS B PEKOHCTPYKIIUM CUCTEM U COOPYKEHHUIl BO-
T00TBEIeHUSA

OCHOBHBIE HAMPABJICHUS B PEKOHCTPYKIIMU CUCTEM U COOPY>KEHUN BOJIOOTBECHUS.
Tema 2.2. Jlpyrue TeXHOJI0IMH BOCCTAHOBJICHUS TPYOOIIPOBO/I0B

TexHOIOTHs BOCCTAHOBJICHHS TPYyOOMPOBOIOB MYTEM HCIIOJIH30BAHUS TOJIMMEPHBIX
TpyOHBIX MOy iel. TeXHOI0rusi BOCCTAaHOBJICHUS TPYOOIPOBOIOB CUIIOBBIM 0€3 BUO-
pPallMOHHBIM MPOAABIMBAHUEM. TEXHOJOTHS BOCCTAHOBIIEHUS TPYyOOIPOBOJOB pyKa-
BOM U3 HEpIKaBEIoller cTaau. MOHTa)X KOMIO3UTHBIX 3JIEMEHTOB U3 HECYIIUX CTEK-
JIOTUTACTUKOBBIX KOHCTPYKLHI. MeToIbl pEHOBALIMH JICHTOYHBIMU MTOKPBITUSIMH.
Tema 2.3. TpeOoBaHMs K OPraHM3alUAM, BHINIOJHAKIIUM PA00THI 110 BOCCTAHOB-
JICHHI0 M NMPOKJIAJIKE NMOA3eMHBIX TPYOONPOBOI0B 0eCTPAHIICHHBIMH METOAAMHM
OCHOBHBIE MOJIOKEHUS MO BBIOOPY 00BEKTAa U METOAa BOCCTAHOBJICHUS MOJ3EMHBIX
TpyOOnpoBo0B. TpeboBaHUs K OpraHU3AIMSAM, BBIMOJHAIONUM pabOThl IO BOCCTa-
HOBJICHUIO U TMPOKJIAJIKE MOJBEMHBIX TPYOOIPOBOJAOB OECTpaHIIEHHBIMUA METOIAMHU.
OneHnka 3(ppeKTUBHOCTH BOCCTAHOBUTEIBHBIX PA0OT O€CTpaHIIEHHBIMU METOJAMHU.
Tema 2.4. PekoHCTPYKUIMS KAHAJN3AIMMOHHBIX HACOCHBIX CTAHIMIA U OYUCTHBIX
COOPYKEeHU

OcCHOBHBIC HaIPaBJICHUS B PEKOHCTPYKIIMU KaHAM3AIMOHHBIX HACOCHBIX CTAHIMHN U
OUYUCTHBIX coopyxkeHui. Monepuuzamus odopynoBanus. Buenapenue sueprocoepera-
FOIIIUX TEXHOJIOTHM.

Tema 2.5. YnpaBjieHue 1 aBTOMATH3AIUSA CUCTEM BOJT0OTBEIEHMSI

CucTteMbl ynpaBieHUs U aBTOMATU3ALMU BOJOOTBEAEHUA. ABTOMAaTU3UPOBAHHbBIE CH-
CTEMBI KOHTPOJIA U ynpasieHus. IHTerpanus ¢ cucteMaMy MOHUTOPUHTA U JIUCHET-
YepUu3alnH.

Tema 2.6. JkoJI0rn4ecKre aCNEeKThl PEHOBAIMU CUCTEM BOA0OTBEACHUA
DKOJIOTUYECKUE aCHeKThl PEHOBAIIUM CHUCTEM BOJIOOTBeNeHUs. CHUKEHHE BO3ICH-
CTBHUSI Ha OKpY>Kaloliyto cpeay. Mcrnoib30BaHNue SKOJOTUUECKH YUCThIX MAaTEPUAJIOB U
TEXHOJIOTUM.

Tema 2.7. JxoHomuueckas 3¢ppeKTHBHOCTH PEHOBALMOHHBIX MEPONIPUATHI
DOxoHoMHUYecKas 3P(HEKTUBHOCTh PEHOBAIIMOHHBIX MeponpusaTuii. OreHka 3aTpaT u
BBITOJI. MeTo bl pacyeTa 3KOHOMUYECKOU 3(h(PEKTUBHOCTH.

Tema 2.8. UHHOBAIlMOHHBbIE TEXHOJOTMH B PEHOBAIIUM CHCTEM BOJAOCHAOKEHUS U
BOJI0OTBe/ICHU S

NHHOBaIMOHHBIE TEXHOJIOTUU B PEHOBAILIMM CUCTEM BOJI0OTBeeHUsI. [[puMeHenue Ho-
BBIX MaTepuajoB U MeTOJ0B. BHenpenue mudpoBeix TexHonoruii u [oT.

4.3 Jleknun/mpakTU4eCcKue 3aHATHS
Ta0Omuma 4
Conep:xaHue JieKIMH NPAKTHYECKUX 3aAHATHH M KOHTPOJIbHbIE MEePONPUATHSA
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Ne | HasBaume pa3- Ne u HazBaHue JeKIuii Popmupye- Bunkon- | gm0
n/n AeJia, TeMbl NPAKTHYECKUX 3aHATHI MBIE KOMTIE= TPOJTLHOTO 4acoB
TeHUHHU MeponpusTHs
Paznen 1. Penosauus cucmem 6000CHAOICEHUA
Tema 1.1. Ocnos- | Jlexkums Ne 1. OcHoBHBIC VK-4.1; VK-
Hble HanpaeieHus | HalpaBJICHUS B PEKOH- 4.2; OIIK-2.1,
6 peKOHCmMpPYKyuu | CTPYKIIMH CETEH U COOpy- OIlK-2.2;
cemelti u coopyoice- | KEHUN BOJOCHAOKEHMSL. OIlK-3.1; 2
HUll 8000CHAOIICE- OIIK-3.2;
HUs OIIK-5.1;
1 OIIK-5.2
[Ipaktuueckas pabora No | YK-4.1; VK- Ompoc /
1.0630p Hampasiienuii B | 4.2; OIIK-2.1, JTIUCKYCCHSI,
PEKOHCTPYKLMU CETEN U OIIK-2.2; TectupoBanue
coopyxenmii BogocHaoxke- | OIMK-3.1; 2
HUSL. OIIK-3.2;
OIIK-5.1;
OIIK-5.2
Tema 1.2. Obwue | Jlexmus Ne 2. Metoast VK-4.1; VK-
ceeoerus o bec- Oectpanmeiinoro Boccra- | 4.2; OIIK-2.1;
mparwelnvix Me- | HoBIIeHUs TpydbonpoBoaoB | OITK-2.2;
mooax eoccmanos- | U coopykeHuit Ha mogzem- | OIIK-3.1; 2
JIeHUsl U NPOKIAOKU | HBIX HHXKeHepHbIX ceTax. | OIIK-3.2;
mpybonpo6ooos OIIK-5.1;
OIIK-5.2
[Ipaktuyeckas pabora Ne | YK-4.1; VK- Omnpoc /
2 Kitaccudukanus u oco- | 4.2; OIIK-2.1,; JTUCKYCCHS,
2 OEHHOCTU METO10B Oec- OIIK-2.2; TectupoBanue
TpanmeiHoro BocctanoB- | OITK-3.1;
JIeHUs TpyOOIpOBOIOB. OIIK-3.2;
Metonas! 6ectpanmieitnon | OIIK-5.1; 2
MPOKJIAJIKU TPyOOIIpOBO- OIIK-5.2
noB. TpyObl, MEXaHU3MBI U
o0opy0BaHuE JUIS MIPO-
KJIQJIKA WTHXKCHEPHBIX Ce-
TEH.
Tema 1.3. Uncnex- | Jlexkmus Ne 3. MHcnekim- VK-4.1; VK-
YUOHHBIU U OUa- OHHBII U JUATHOCTHYE- 4.2; OIIK-2.1;
2HOCMUYeCKUll CKH KOHTpOJIb coctosiaust | OITK-2.2;
KOHMPOIb COCMOSI- | BOJAOIPOBOIHBIX U BOJIO- OIIK-3.1; 2
HUsL 000NPOBOO- OTBOJIAIINX CETEH COBpe- OIIK-3.2;
HbIX U 60000m60- | MeHHBbIMU TexHudeckumu | OITK-5.1;
3 oswux cemeil co- CpelcTBaMu OIIK-5.2
spemennbimu mex- | Ilpaktnyeckas pabora No | YK-4.1; VK- Omnpoc /
HUYeCKUMU Cpeo- 3. O6opynoBanue mis ua- | 4.2; OIIK-2.1; JIUCKYCCHS;
cmeamiu CHEKIIUU U JUATHOCTUKU OIIK-2.2; TectupoBanue
ceTell. OIIK-3.1; 2
OIIK-3.2;
OIIK-5.1;
OIIK-5.2

13




Ne | HasBaume pa3- Ne u HazBaHue JeKIuii Popmupye- Bunkon- | gm0
n/n AeJia, TeMbl NPAKTHYECKUX 3aHATHI MBIE KOMTIE= TPOJTLHOTO 4acoB
TeHUHHU MeponpusTHS
Tema 1.4. Texuo- Jlexnus Ne 4. Texnonorun | YK-4.1; VK-
Jl02UU BOCCMAHOB- | BOCCTAHOBIICHHSI TPYO ¢ 4.2; OIIK-2.1,
JleHus mpyo ¢ no- | TOMOIIBIO TIOKPBITUN U OIIK-2.2;
MOWbIO NOKPLIMULL | PYKaBOB OIIK-3.1; 2
U pyKasoe OIIK-3.2;
OIIK-5.1;
OIIK-5.2
[Ipaktuueckas padora No | YK-4.1; VK- Ompoc /
4. TexHOJIOrHs BOCCTa- 4.2; OIIK-2.1; JUCKYCCHS,;
HoBIIeHHs TpyOonpoBogoB | OIIK-2.2; TectupoBanue
4 MyTéM HAaHECCHHs BHYT- OIIK-3.1;
PEHHUX IIEMEHTHOIIeCYa- OIIK-3.2;
HbIX MOKpbITHH. Texnomno- | OIIK-5.1;
rust BoccranosneHus tpy- | OIIK-5.2 2
OOIMPOBOIOB C TOMOIIIbIO
CIUTOIIHBIX ITOJIMMEPHBIX
MOKpbITUH. TexHoIorus
BOCCTAHOBJICHHS TPyOO-
MIPOBOIOB C TOMOIIIBIO
KOMIUIEKCHBIX MTOJINMEp-
HBIX PYKaBOB.
Tema 1.5. Texno- Jlexmus Ne 5. Texnonornu | YK-4.1; VK-
Jl02UU 60CCMAHOG- | BOCCTAHOBIIEHUS TPYOO- 4.2; OIIK-2.1;
Jienus mpybonpo- | mpoBoJoB ImyTéM npotsaru- | OIIK-2.2;
60006 nymém npo- | BaHus B HUX nomumeprbix | OITK-3.1; 2
MACUBAHUS 8 HUX TpyO OIIK-3.2;
NOIUMEPHBIX MPYO OIIK-5.1;
OIIK-5.2
[IpakTuyeckas pabora Ne | YK-4.1; VK- Omnpoc /
5,6. TexHOIOTHH BOCCTA- 4.2; OIIK-2.1; JUCKYCCHS;
HOBJIeHUs TpyOonpoBogos | OIIK-2.2; TectupoBanue
MyTEM MPOTATUBAHUS B OIIK-3.1;
5 HUX MOJMMEPHBIX TPYO OIIK-3.2;
(6e3 paspymenus u ¢ pa3- | OIIK-5.1;
pyuieHuem crapeix). Me- | OIIK-5.2
TOJIMKa BbIOOpa paboueit
TEXHOJIOTUYECKOH CXEMBI 4
Mpou3BOJICTBA paboT. ['m-
paBIMYECKUE UCTIBITAHUS
1 npuémMka TpyooInpoBo-
JIOB B OKCILTyaTaIHIo.
Oco0eHHOCTH TEXHOJIOTHH
MPOTATUBAHUS TTOJIUITUIIC-
HOBBIX MPOPHUIBHBIX TPYO.
Tema 1.6 . Cospe- | Jlexuust Ne 6. MeTobt VK-4.1; VK-
6 MeHHble MeMoObl OYUCTKH U Ie3UH(DEKITNN 4.2; OIIK-2.1,; 5
BOJIOTIPOBOJHBIX CETEH. OIIK-2.2;
OIlK-3.1,
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Ne | HasBaume pa3- Ne u HazBaHue JeKIuii Popmupye- Bunkon- | gm0
. | Mble KoMIIe- TPOJILHOTO
n/n aena, TeMbl NPAKTHYECKUX 3aHATHH 4acoB
TeHI[HH MEepONpHUSITHS
OYUCMKU U OC3UH- OIIK-3.2;
Gexyuu 600onpo- OIIK-5.1;
800HbIX cemell. OIIK-5.2
[Ipaktrueckas padora Ne | YVK-4.1; VK- Ompoc /
7. MeTonpl ouncTku u Ae3- | 4.2; OIIK-2.1; JICKYCCHS;
MH(EKIIUHA BOIOTIPOBO/I- OIIK-2.2; TecTtupoBanue
HBIX CETEH. OIIK-3.1; 2
OIIK-3.2;
OIIK-5.1;
OIIK-5.2
Tema 1.7 . Dkono- | Jlexkumsa Ne 8. Oxomoruue- | YK-4.1; VK-
2uyeckue acnekmol | CKHe acrekTsl peHoBanuu | 4.2; OIIK-2.1;
peHosayuu cucmem | CUCTEM BOJIOCHAOKCHHUS OIIK-2.2;
8000CHADIICEHUS OIIK-3.1; 2
OIIK-3.2;
OIIK-5.1;
OIIK-5.2
v [Ipaktuueckas padora No | YK-4.1; VK- Ompoc /
8. OcHOBHBIC HaIpaBJIe- 4.2; OIIK-2.1; JTIUCKYCCHSI,
HUS B PEKOHCTPYKLIMU OIIK-2.2; TectupoBanue
HACOCHBIX CTaHIIUHM U BO- OIIK-3.1;
T00YUCTHBIX coopyxkennid. | OIIK-3.2; 2
Monepuusanus odbopyno- | OIIK-5.1;
BaHus. Buenpenue snep- | OIIK-5.2
rocOeperaronmx TeXHOJIO0-
THH.
8 Tema 1.8 . Pexon- | Jlexuus Ne 7. Pexonctpyk- | YK-4.1; VK-
CMPYKYUsL HACOC- LM HACOCHBIX cTanumii u | 4.2; OIIK-2.1;
HbIX cmanyull U 60- | BOIOOYUCTHBIX coopyxke- | OITK-2.2;
O0O0YUCTNHBIX CO- HUMN. OIIK-3.1; 2
oOpytHceHull OIIK-3.2;
OIIK-5.1;
OIlK-5.2
[Ipaktuyeckas pabora Ne | YK-4.1; VK- Omnpoc /
9. OcHOBHBIC HampaBJie- 4.2; OIIK-2.1; JUCKYCCHS;
HUS B PEKOHCTPYKIIMH OIIK-2.2; TectupoBanue
HACOCHBIX CTAHIIMH U BO- OIIK-3.1;
I004YHCTHBIX coopyxeHuid. | OIIK-3.2; 2
Mognepuuzamms obopymo- | OIIK-5.1;
BaHus. Buenpenwne snep- | OIIK-5.2
rocOeperaronmx TeXHoJIOo-
TUH.
9 Tema 1.9 . Okono- | Jlexkumsa Ne 8. Oxonomuue- | YK-4.1; VK-
muueckas o¢hgpex- | ckas apdextuBHOCTh pe- | 4.2; OIIK-2.1;
MUBHOCMb PEeHOBA- | HOBAMOHHBIX Meporipus- | OIIK-2.2;
YUOHHBIX Meponpu- | THI OIIK-3.1; 2
amuu OIIK-3.2;
OIIK-5.1;
OIIK-5.2
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Ne | HasBaume pa3- Ne u HazBaHue JeKIuii Popmupye- Bunkon- | gm0
. | Mble KoMIIe- TPOJILHOTO
n/n Aesia, TeMbl NPAKTHYECKUX 3aHATHI 4acoB
TeHUHHU MeponpusTHS
[Ipaktuueckas padora Ne | VK-4.1; VK- Ompoc /
10.OxoHOMUYeCKast 3¢- 4.2; OIIK-2.1; JTUCKYCCHSI,
(heKTHUBHOCTH PEHOBAIH- OIIK-2.2; TectupoBanue
OHHBIX MEPOIPUATHH. OIIK-3.1; 2
OreHka 3aTpaT ¥ BBITOJI. OIIK-3.2;
Meroabl pacueTa 3KOHO- OIIK-5.1;
MHu4YecKor 3 PeKTUBHO- OIIK-5.2
CTH.
Pa3nes 2. CesibCKOX0351iCTBEHHOE BOJ0OTBEICHHE.
Tema 2.1. Ocnos- | Jlexuusa Ne 9. OcHOBHEIE VK-4.1; VK-
Hble HanpaeieHus | HalpaBJICHUS B PEKOH- 4.2; OIIK-2.1;
8 PEKOHCMPYKYuu | CTPYKLIMH CUCTEM H CO- OIIK-2.2;
cucmem u coopy- opyxxenu#t Bomoorsenenus | OINK-3.1; 2
JIceHull 6000omee- OIIK-3.2;
oenusl. OIIK-5.1;
10 OIIK-5.2
[Ipaktuyeckas padora No | VK-4.1; VK- Omnpoc /
11..0630p nampaBienuit | 4.2; OIIK-2.1; JUCKYCCHS;
B pekoHCTpykuuu cuctem | OIIK-2.2; TectupoBanue
u coopyxenuii BogooTre- | OIIK-3.1; 2
IEHUS OIIK-3.2;
OIIK-5.1;
OIIK-5.2
Tema 2.2 . [pyeue | Jlexunsa Ne 10. [Ipyrue VK-4.1; VK-
MexXHOoI02UU B0OC- TEXHOJOTHH BoccTanosie- | 4.2; OIIK-2.1;
cmawnosnenus mpy- | HUsl TpyOOIpoOBOJIOB OIIK-2.2;
60npo6000s OIlK-3.1; 2
OIIK-3.2;
OIIK-5.1;
OIIK-5.2
[IpakTuyeckas pabora Ne | YK-4.1; VK- Omnpoc /
12,13. TexHonorus Boc- 4.2; OIIK-2.1; JUCKYCCHS;
craHoBJeHus Tpyoonposo- | OIIK-2.2; TectupoBanue
noB myTéM ucrosib3oanmst | OITK-3.1;
MOJTUMEPHBIX TPYOHBIX OIIK-3.2;
11 Moxaynei. TexHomorus OIIK-5.1;
BOCCTAaHOBJICHUS TPYOO- OIIK-5.2
MIPOBOJIOB CHJIOBBIM 0€3
BUOPAIIMOHHBIM MTPOJIaB-
nuBaHueM. TexHOIOoTus 4

BOCCTaHOBJICHUS TPYOO-
MIPOBOJIOB PYKAaBOM U3 He-
pxkaserolen cranu. MoH-
Tak KOMITIO3UTHBIX DJIE-
MEHTOB U3 HECYIIUX CTEK-
JIOTUIACTUKOBBIX KOH-
CTpYKLUI. MeTobl peHo-
BallMY JICHTOYHBIMU I10-
KPBITUSIMH.
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Ne | HasBaume pa3- Ne u HazBaHue JeKIuii Popmupye- Bunkon- | gm0
n/n AeJia, TeMbl NPAKTHYECKUX 3aHATHI MBIE KOMTIE= TPOJTLHOTO 4acoB
TeHUHHU MeponpusTHS
Tema 2.3 . Tpebo- | Jlexunsa Ne 11. TpeboBa- YK-4.1; VK-
8aHUsl K OpeaHu3a- | HUS K opraHuzamusM, Bel- | 4.2; OIIK-2.1;
YUsM, 8bINONIHAIO- | TIOMHSIOIIUM pa0dOTHI MO OIIK-2.2;
wum pabomul no BOCCTaHOBJICHUIO U TIPO- OIIK-3.1; 2
60CCMAHOBNIeHUI0 U | KIIaJIKe O3eMHBIX TpyOo- | OIIK-3.2;
npoKIaoOKe noo- MPOBOJIOB OECTpAHIIICH- OIIK-5.1;
3eMHbIX MPYOO- HBIMH METOJIAMU OIIK-5.2
npo600oe bec- IIpaktuyeckas pabora Ne | VK-4.1; VK- Ompoc /
MpaHweuHbIMU 14. OcHoBHble nTonoxenus | 4.2; OIIK-2.1; JUCKYCCHS,;
Memooamu 1o BeIOOpY 00bekTa u me- | OIIK-2.2; TecrtupoBanue
TOJa BOCCTAHOBJIEHUS OIIK-3.1;
12 mo3eMHbBIX TpyOonpoBo- | OIIK-3.2;
noB. TpeboBaHus K opra- OIIK-5.1;
HHU3AILHUIM, BBITOJHSIO- OIIK-5.2
MM paboTHI [0 BOCCTa- 5
HOBJICHHIO U TIPOKJIAJIKE
MO/I3EMHBIX TPYOOIPOBO-
OB OeCcTpaHIIEHHBIMU Me-
togamu. OneHka a3 dex-
TUBHOCTH BOCCTaHOBH-
TEJIbHBIX paboT GecTpaH-
IIEUHBEIMHA METOJIaMHU.
Tema 2.4 . Pexon- | Jlekums Ne 12, 13. Pexon- | YK-4.1; VK-
CMpYKYusi Kanaau- | CTpyKus kananm3anuon- | 4.2; OIIK-2.1,;
3AYUOHHBIX HACOC- | HBIX HACOCHBIX cTanuuii u | OIIK-2.2;
HbIX CIaHyull U OYHCTHBIX COOPYKEHUM. OIIK-3.1; 4
OUUCTHBIX COOPY- OIIK-3.2;
ofceHuil. OIIK-5.1;
OIIK-5.2
13 [IpakTuyeckas pabora Ne | YK-4.1; VK- Omnpoc /
15,16. OcHoBHble Hanpas- | 4.2; OIIK-2.1; JUCKYCCHS;
JIEHUS B PEKOHCTPYKLUU OIIK-2.2; TectupoBanue
KaHaIW3aurMoHHbIX Hacoc- | OITK-3.1;
HBIX cTaHIui ¥ ouncTHBIX | OITK-3.2; 4
coopyxennit. Monepamsa- | OITK-5.1;
s obopynosanus. Buen- | OIIK-5.2
peHue sHeprocoeperaro-
WX TEXHOJIOTHI.
Tema 2.5 . Vnpas- | Jlexunsa Ne 14. Ynpasine- VYK-4.1; VK-
JIeHue u asmoma- HUe 1 aBToMatu3anus cu- | 4.2; OIIK-2.1;
muzayus cucmem CTEM BOJIOOTBCACHHS OIIK-2.2;
80000MBEOCHUA. OIIK-3.1; 2
OIIK-3.2;
14 OIK-5.1;
OIIK-5.2
[Ipaktuyeckas pabora Ne | YK-4.1; VK- Omnpoc /
17. Cucremsl ynpasnenus | 4.2; OIIK-2.1; JUCKYCCHS; 2
OIIK-2.2; TecTtupoBanue
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Ne | HasBaume pa3- Ne u HazBaHue JeKIuii Popmupye- Bunkon- | gm0
n/n AeJia, TeMbl NPAKTHYECKUX 3aHATHI MBIE KOMTIE= TPOJTLHOTO 4acoB
TeHIHH MepONnpHsITHUSI
u apToMarusanuu sonoor- | OITK-3.1;
BeneHus. Apromatusupo- | OIIK-3.2;
BaHHBIE CUCTEMEBI KOH- OIIK-5.1;
Tpousia u ynpasienus. Uu- | OIIK-5.2
Terpamus ¢ CHCTeMaMHt
MOHHUTOPHHTA U IUCIIETIC-
pHU3aIum.
Tema 2.6 . Skono- | Jlexkums Ne 15. Dkosnoru- VK-4.1; VK-
euyecKue acnekmaol | YeCKUe aClleKThbl PEHOBA- 4.2; OIIK-2.1;
peHosayuu cucmem | AU CUCTEM BOJOOTBEIE- OIIK-2.2;
680000MBeOeHUs HUS OIIK-3.1; 2
OIIK-3.2;
OIIK-5.1;
OIIK-5.2
15 [IpakTrueckas pabota Ne VK-4.1; VK- Ompoc /
18. Dkosoruueckue ac- 4.2; OIIK-2.1; JUCKYCCHS;
MEeKThI PEHOBAIIUN CUCTEM OIIK-2.2; TectupoBanue
BonooTrBeneuud. CHuxe- OIlK-3.1;
HUE BO3JCHCTBUS HA OKPY- OI1K-3.2; 2
x)arolyto cpeny. Mcnosb- OIIK-5.1;
30BaHUE PKOJIOTHUYSCKU OIIK-5.2.
YUCTBIX MAaTEPHATIOB H
TEXHOJIOTHIA.
Tema 2.7 . Dxono- | Jlexus Ne 16.9xoHOMH- VK-4.1; VK-
Mmuyeckas o¢pghex- | yeckas 3¢ (HEeKTUBHOCTH 4.2; OIIK-2.1;
MUBHOCMb PEHOBA- | PEHOBALMOHHBIX MEPO- OIIK-2.2;
YUOHHBIX Meponpu- | IPUSITHI OIIK-3.1; 2
amu OIIK-3.2;
OIIK-5.1;
OIIK-5.2
16 IIpakTuueckas pabora Ne YK-4.1; VK- Omnpoc /
19, 20 DxoHoMHUECKAS 4.2; OIIK-2.1; JUCKYCCHS;
3¢ EKTUBHOCTH PEHOBA- OIIK-2.2; TectupoBanmue
LIMOHHBIX MEPOIIPHUATHIH. OIIK-3.1; 4
OueHka 3aTpaT 1 BBITOJI. OI1K-3.2;
Mertoasl pacdeTa SKOHO- OIIK-5.1;
MHUYeCKO 3¢ (heKTuBHO- OIIK-5.2.
CTH.
Tema 2.8. Unno- Jlexnusa Ne 17 UanoBamu- | YK-4.1; VK-
6AYUOHHbIE MEXHO- | OHHBIE TEXHOJIOTUU B pe- 4.2; OIIK-2.1;
02Ul 8 peHosayuy | HOBAIlUM CUCTEM BOJIO- OIIK-2.2;
cucmem 600ocHab- | cHabxenus u sonoorsene- | OINK-3.1; 1
JHCeHUst U 60000mM- | HUA OIIK-3.2;
17 | 6eoenus OIIK-5.1;
OIIK-5.2
[IpakTuyeckas pabora VYK-4.1; VK- Ompoc /
Ne21 MHHOBaIOHHEIE 4.2; OIIK-2.1; JUCKYCCHS; 1
TEXHOJIOTMH B PEHOBALIMU OIIK-2.2; TectupoBanue
CHCTEM BOJOOTBEICHHUS. OIlIK-3.1;
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. dopmupye- Bua xkon-
Ne Ha3Banue pa3- Ne 1 Ha3BaHHe JeKIul PMHpY A Koa-Bo
. MbI€ KOMIIe- TPOJILHOTO
n/n Jena, TEMbI NPAKTHYECKUX 3aHATHI 9acoB
TeHIHH MepONnpHsITHUSI
[IpuMeHeHne HOBBIX MaTe- OI1K-3.2;
puaigoB U MeTOI0B. BHe- OIIK-5.1;
peHre nudpoBhIX TEXHO- OIIK-5.2.
soruii u IoT.
Tabmumna 5

Hepeqeﬂb BOIIPOCOB JJIsI CAMOCTOATEC/IBHOI'0 N3YYCHUSA TUCITUITIINHBI

Ne
n/n

Ne paznena u Trembl

[lepeuens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSITEJb-
HOT'0 U3YYeHHUsI

Paznea 1. Uctounukm BonocHaOxkeHuss. CaHUTApPHAsi 0XPAHA MCTOYHHUKOB BOJIOCHA0KEeHMSI.

1 | Tema I1.1. Ocnosnvle | OcCHOBHbBIE HalPaBJIEHUS B PEKOHCTPYKLIUU CETEH U COOPYKEHUM
Hanpaeenus 6 pe- BOJOCHAOKEHUS
koncmpykyuu cemeti | (Pearusyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
u coopyoicenuii 600o- | OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)
CHAOICeHUs

2 Tema 1.2. Obwue -TpyOb1, MEXaHU3MBI U 0O0OPYIOBAHUE JIJIS MPOKIAIKH UHKEHEP-
ceedenus 0 becmpar- | HBIX CETEH.

WelHbIX Memooax (Peanusyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
B80CCMANOGICHUS U OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)

NpPOKNaA0KU mpyoo-

npo60008

3 Tema 1.3. Hucnexyu- | O6opyaoBaHue i MHCIIEKIIUU U TUATHOCTUKU CETEH.
onnwlll u ouasnocmu- | (Peanusyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
yeckuil konmpoaws co- | OIIK-3.1; OIIK-3.2; OTIK-5.1; OITK-5.2)

CMOsAHUSL B000ONPO-
B0OHBIX U B000OMEBO-
osuUx cemetl cogpe-
MEHHbLMU mexXHude-
CKUMU cpedCcmeamu

4 Tema 1.4. Texnono- TexHon0rus BOCCTaHOBICHUS TPYOOIPOBOAOB MYyTEM HaHECEHUS
2Ul 60CCMAHOBIeHUs | BHYTPCHHHUX IIEMEHTHOIICCUAHBIX TIOKPBITHIA.
mpy6 ¢ NOMowb1o (Peanuzyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
nokpoimuti u pykasos | OINK-3.1; OIIK-3.2; OIIK-5.1; OTIK-5.2)

5 Tema 1.5. Texnono- TexHoI0TUM BOCCTAaHOBIIEHUS TPYOOTIPOBOIOB MMYTEM MPOTATHBA-
2Ul 60CCMAHOBIeHUsl | HUS B HUX MOJIMMEPHBIX TPYO (0e3 pa3pylieHus U ¢ pa3pylieHueM
mpy6onpogooos ny- | CTapbIX).
mém npomsieueanus 8 | (Pearusyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
HUX NOAUMEDHBIX OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)
mpyo

5) Tema 1.6. Cospemen- | MeTOBI OUUCTKH U Ae3UH(PEKIINN BOJAOIPOBOIHBIX CETEH.

Hble Memoobl
OYUCMKU U O€3UH-
Gexyuu 6000npo8oo-
HbIX cemel.

(Peanuszyemvre komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)
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Ne

Ne paznena u Tembl

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSI TEJIb-

n/n HOT'0 H3Y4YeHHS

7 Tema 1.7 Oxonocuye- | OCHOBHBIE HANIPABIICHUS B PEKOHCTPYKLIMM HACOCHBIX CTAHLIMN U
CKUe acnekmul peHo- | BOJIOOYUCTHBIX COOPYKEHUH.
sayuu cucmem 6000- | (Peanuzyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
CHabCceHus OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)

8 Tema 1.8 Pexon- Monepuuzamus obopynoBanusi. BHenpenue sueprocOeperaronmx
CMPYKYUSL HACOCHBIX | TEXHOJIOTUH.
CMAanyuil U 86000- (Peanuzyemvre komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
ouucmuuix coopyace- | OINK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)
HUUL

9 Tema 1.9 . Dxonomu- | DkoHOMUYECKask 3PPEKTUBHOCTh PEHOBAIIIOHHBIX MEPOTPUSTHIA.

yeckasi 3¢ gpexmus-
HOCMb PEHOBAYUOH-
HbIX MEPONPUSMULL

OreHka 3aTpat 1 BbIroj1. MeTo1pl pacuyera SKOHOMUYECKOH (-
(heKTHUBHOCTH.

(Peanusyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)

Pasznen 2 CenbcKkoX0351liCTBEHHOE BOJOOTBEIEHHE.

10 Tema 2.1. Ocnognuvle | O030p OTKPBITHIX JAHHBIX O X0J€ PEKOHCTPYKIMU 00bekToB BKX
Hanpaeiexust 8 pe- B PO (Peanuzyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1;
KOHCMPYKYUU CU- OIIK-2.2; OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)
cmem U CoopyIiceHuUll
680000MBEOEHUSL.

12 Tema 2.2 . Jpyeue TexHonOrUs BOCCTAaHOBIIEHUS TPYOOIPOBOIOB CHIIOBBIM 0€3 BUO-
MeXHON02UU 60CCMA- | PAITAOHHBIM MPOJIaBIMBAHUEM. TEXHOIOTHS BOCCTAHOBIICHUS TPY-
Ho8JleHUsi mpybonpo- | GOTPOBOJIOB PYKABOM M3 HEPKABEIOIIECH CTaIH.

600086 (Peanuzyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
OIIK-3.1; OIIK-3.2; OIIK-5.1; OTIK-5.2)

13 | Tema 2.3 . Tpebosa- | -TpeGoBaHUS K OPTaHU3AIMAM, BHIIOIHSIONIMM PaOOTHI IO BOCCTa-
HUs K OpeaHu3ayusm, | HOBJICHHIO U MPOKIIAJKE MOI3eMHBIX TPYOOIIPOBOJOB OeCTpaHIIIe-
BLINOIHAIOWUM Pa- HBIMH METOJIaMHU.
b6omul no 6occmarnos- | (Peanusyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
JIEHUIO U NPOKIIAOKe OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)
nOO3eMHbIX MpPYOO-
npo80008 becmpa-

WelHbIMU Memooamu

14 | Tema 2.4 . Pexown- MonepHu3aiusi o0opynoBanusi. BHeapenue sHneprocoeperarmmx
CMPYKYUsL KAHAAU3A- | TEXHOJIOTHH.

YUOHHBIX HACOCHBIX (Peanuzyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
CIMAHYUL U OYUCT- OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)
HBIX COOPYHCEHULL.

15 | Tema 2.5. Vnpasne- | IHTerpauus ¢ CuCTEeMaMH MOHUTOPHHTA U IUCIIETYCPU3AIIIH.
Hue u asmomamusa- | (Peanusyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
yus cucmem 6odoom- | OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)
6e0eHUsl.

16 | Tema 2.6 . Dkonocu- | Vcnionab30BaHHE 3KOJIOTMUECKH YACTHIX MATEPUAJIOB U TEXHOJO-

yecKue acnekmuol pe-
HOBAYUU CUCTNEM 8O-
0oomeeoeHus

THH.

3eeHble TEXHOJIOTHH.

(Peanuszyemvre komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)
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Ne Ilepeyenb paccMaTpuBaeMbIX BONIPOCOB JJIsI CAMOCTOATE I b-
Ne paznena u Tembl
n/n HOT'O U3y4eHHs

17 | Tema 2.7 . Dxonomu- | DxoHoMuUYecKas 3OPEKTUBHOCTh PEHOBAIMOHHBIX MEPOTIPUSITHA.
yeckas 3¢ gpexmus- (Peanuzyemvie komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
Hocmo pernosayuon- | OINK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)

HbIX MEPONPUSMULL

18 Tema 2.8. Unnosa- NHHOBalIMOHHBIE TEXHOJOTHHU B PEHOBAIIMU CUCTEM BOJAOOTBEE-
YUOHHbLE MEXHOJLO- HHSL.

euu 6 penosayuu cu- | (Peanuzyemvre komnemenyuu YK-4.1; YK-4.2; OIIK-2.1; OIIK-2.2;
cmem 8odocnaboce- | OIIK-3.1; OIIK-3.2; OIIK-5.1; OIIK-5.2)

HUA U 60000mMEe0e-

HUs
5. O0pa3oBaTe/ibHbIE TEXHOJOTHH
Tabmauia 6
ITpumeHeHHe AKTUBHBIX U HHTCPAKTUBHBIX 06p330BaTeHLHLIX TEXHOJIOTuH
Ne HaumeHoBaHHe HCMOJIb3yeMbIX AKTHBHBIX H HHTEP-
Tema u popma 3aHATHA N
n/n AKTHBHBIX 00pPa30BaTeIbHBIX TEXHOJIOTHH
1 | OcHoBHble HanpaBiieHus: | JI [TpoGieMHas nexkus
B PEKOHCTPYKIIMH CeTell U
COOPY>KE€HU BOJIOCHA0-
HKEHHSL.
2 Texnonmoruu BocctanoB- | [13 | I'pynmoBoe oOcyxaeHne, TUCKYCCHS
JIeHUs TpyOOIpoBOOB
IIYTEM NPOTATUBAHUS B
HUX TOJIUMEPHBIX TPYO
(6e3 pazpy1ieHus u ¢ pas-
PYLICHUEM CTaPBIX).
3 NHCnekmoHHbIi 1 qua- JI Mertop npe3eHTauny JIEKIUOHHOTO MaTepuana.

THOCTUYECKHUI KOHTPOJIb
COCTOSIHUS BOJIOTIPOBOJI-
HBIX ¥ BOJIOOTBOASIINX
ceTel COBPEMEHHBIMU
TEXHUYECKUMH CPEeJl-
CTBaMu

4 OxoHnomuueckas dpdex- | JI [IpoGnemHuas nexius
TUBHOCTH PEHOBAIIHOH-
HBIX MEPOMPUSITHIA

5 Texnonorus BoccranoB- | [I3 | I'pynnoBoe oOcyxaeHne, TUCKYCCHS
JIeHHus TpyOOIpoBOIOB
MMYTEM UCTIOJIb30BAHUS
MOJTMMEPHBIX TPYOHBIX
MOJTYJICH.
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Ne
n/n

HaumenoBanue HCIO0Jb3yEMbIX AKTUBHBIX U HHTEP-

Tema u popma 3anaTHSA N
AKTHBHBIX 00pa30BaTe/IbHbIX TEXHOJIOTHI

I/IHHOBaHI/IOHHI)Ie TCXHO- JI MGTO,Z[ Ipe3CHTalu JICKOUOHHOI'O MaT€pHralia
JIOrur B p€HOBAallUX CHU-
CTEM BOI[OCHa6)K€HI/I$I u
BOAOOTBCACHMA.

6. TeKyHIl/Iﬁ KOHTPOJIb YCIIEBACMOCTH M IPOMEKYTOYHAA aTTECTAllUA 110 HTO-

raM OCBOCHHUHA JUCHUIIIMHDBI

6.1. TunoBbie KOHTPOJIbHbIE 32IaHUA WM HHbIE MATePHAJIbI, HE00X0AHU-

MbI€ J1JI1 OLI€CHKH 3HaHHﬁ, yMeHI/Iﬁ H HABBIKOB " (I/IJ'II/I) OIIBITA JCATECJIBHOCTH

1. llpuMepHas TeMaTHKa KypCcOBOM padoThI:

1. AHanu3 ¥ MOJEpHH3aIMs CUCTEM BOJOCHAOKEHHUS B YCIOBHUSX TOPOJICKOMN 3a-
CTPOUKH

2. CoBpeMeHHbIE TEXHOJOTHH OYUCTKU CTOYHBIX BOM: YHPEKTUBHOCTD U MEPCIICK-
TUBBI

3. DHeprocOeperaroine TeXHOJIOTHH B CUCTEMAaxX BOJOCHAOKEHUS U BOJIOOTBEIC-
HUS

4. MeTobl peHOBAIIMU BOJOTIPOBOAHBIX CETEH: OMBIT U MHHOBAITUU

5. HuTemnektyaabHbIE CHCTEMBI YIIPaBJICHHUS BOJOCHAOKEHHEM W BOJOOTBEC-
HUEM

6. DKoJornyeckue acmeKThl PEHOBAIIMU CHCTEM BOJOCHAOKCHHS W BOJOOTBEIC-
HUS

7. Hcnonbp3oBaHWE albTEPHATHBHBIX HCTOYHUKOB BOJBI B CHCTEMax BOJAOCHAOXe-
HUS

8. ABTomaTu3zanus MpoIeccOB KOHTPOJS M yIPABJICHUS B CUCTEMaX BOJAOOTBEIE-
HUS

9. DOxoHomuyeckas 3((PEKTUBHOCTh PEHOBAIIMKA CUCTEM BOJOCHA0XKEHUSI M BOJIO-
OTBEICHUS

10. VuHOBanMOHHBIC MAaTEPHUAIBI U TEXHOJOTHUU B CTPOUTEIHCTBE BOJOIMPOBOIHBIX
Y KaHAJIM3ALUOHHBIX CETEU
2. IlpuMepsbl TECTOB 1JIs1 TEKYIIET0 M MPOMEKYTOYHOT0 KOHTPOJISA 3HAHMIA
00y4aIIMXCS:

1. Kakue oCHOBHBIC dTaIbl BKIIOYAET B ceOs npouecc p€HOoBal CUCTEM BOAO-

cHaOXEeHHUS U BOJOOTBEACHUA?

A) IlpoexTupoBaHue, CTPOUTEIBCTBO, IKCIUTyaTaLUs
b) IlpoexTtupoBanue, CTpPOUTENBCTBO, PEHOBALIUS
B) [IpoekTupoBaHue, peHOBals, SKCILTyaTalus
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') CTpouTtenbCTBO, peHOBAIMS, SKCILUTyaTaIUs

2. Kakue TeXHOJIOTUH UCTIONB3YIOTCS JJIsl OYMCTKH CTOYHBIX BOA?

A) Mexanuueckasi, XuMuueckasi, Ouojgoruyeckas

b) Mexanuueckasi, XuMU4ecKasi, TEpMHUUeCcKas

B) Mexanuueckas, xumuueckasi, puznueckas

[') Mexanuueckasi, XuMu4eckasi, OMOJIOTUYECKast, TEpMUYECKas

3. Kakue Marepuabl UCIIOJIb3YIOTCS /IJIs1 CTPOUTENCTBA BOJOTPOBOAHBIX CETEH?
A) Cranp, 4yryH, IJIacTHK

b) Cranp, uyryH, 6eToH

B) Crainp, 4yyryH, kepamuka

I') Crainb, 4yryH, CTEKIO

4. Kakue MeTOobl UCIIONB3YIOTCS JUIsl OOHAPYKEHUS YyTEUEK B BOAOIPOBOIHBIX Ce-
TIX?

A) BuzyanbHbIil OCMOTp, aKyCTUYECKUE AATYUKH, YIbTPA3BYKOBbBIE TaTUMKU

b) BusyasibHbIll OCMOTp, TEIUIOBU3UOHHBIE KAMEPBI, AKYCTHYECKHUE TATYUKH

B) BusyanbHblil 0CMOTp, TEMJIOBU3UOHHBIE KAMEPHI, YIbTPA3BYKOBbBIE TaTUYMKU

I') BuzyanbHblil 0CMOTp, aKyCTHUECKUE JAaTUYUKU, TEIUIOBU3MOHHBIE KaMEPhI

5. Kakue nmpenmyiecTsa UIMEIOT UHTEIUIEKTYaIbHbIE CUCTEMBI YIIPABIICHUS BOJO-
cHaOKE€HUEM U BOJOOTBEACHUEM?

A) IloBblimienne 3¢ (HeKTUBHOCTH, CHUKEHHE 3aTpaT, YIy4llIeHUEe Ka4yecTBa BOIbI

b) IToBbiienne 3p(heKTUBHOCTH, CHIXKEHUE 3aTPaT, YIYUIIIEHUE SKOJIOTMYECKON CH-
Tyaluu

B) [loBbIienre 3ppeKTUBHOCTH, CHUKEHHUE 3aTPaT, YIyUIlIeHHEe KauecTBa BOJBI,
YIIyYII€HHE SKOJOTUYECKON CUTYALINU

') [loBbIieHrEe 3P PEKTUBHOCTH, CHUKEHHUE 3aTPaT, YIyUIICHHE KauecTBa BOJBI,
YIIyYII€HHE 3KOJOTUYECKON CUTYAIINH, TOBBIIIIEHNE 0€30MaCHOCTH

6. Kakue anpTepHaTHBHBIE HCTOYHUKHU BOABI MOTYT UCIIOJIB30BATHCS B CUCTEMAX BO-
JOCHA0XKEeHUs?

A) JloxxnieBast Bojia, MOJI3eMHBIE BOJIbI, MOPCKasl BOJa

b) Hoxnesas BoJa, NOA3EMHBIE BOJbI, MOPCKasl BOJA, OYMILICHHBIE CTOYHBIE BOJIBI
B) oxnesas BoJa, HOA3EMHBIE BOJIbI, MOPCKasi BOJA, OUYMILICHHBIE CTOYHBIE BOJBI,
Tajnas Boja

I') Joxnesas BoJa, OJ3EMHBIE BOJbI, MOPCKasl BOJA, OYMILICHHBIE CTOUYHBIE BOJBI,
Tajas Boja, JEAHUKOBas BOJa

7. Kakue Mepbl MPUHUMAIOTCS 17151 SHEPrOCOEPEKEHUs B CUCTEMAX BOAOCHA0XKEHUS U
BOJOOTBEICHUA?

A) Ucnonb3oBaHue 3HEprocoOEperarImx HacCoCOB, ONITUMH3AIUS PEKUMOB PAOOTHI,
UCITI0JIb30BAaHUE BO3OOHOBIISIEMBIX UICTOUHUKOB SHEPTUU

b) Ucnonb3oBanue sHEprocoeperaronmx HacoCoB, ONTUMH3AIUS PEXKUMOB padOTHI,
UCIOJIb30BaHUE BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH, UCTIOIb30BAHUE TETLIOBBIX
HacOCOB

B) Ucnonr3oBanne sHEprocOeperaromumx HacoCOB, ONTUMHU3AINS PEKUMOB PaOOTHI,
UCIOJIb30BaHUE BO30OHOBIIIEMBIX HCTOYHUKOB YHEPTHH, UCTIOIb30BAHUE TETLIOBBIX
HACOCOB, UCIIOJIb30BaHNUE COJIHEUHBIX MTaHEIen
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') Ucnionp3oBanne sHEProcOeperaronux HacCOCOB, ONITUMH3AITUS PEXXIUMOB pabOTHI,
HCITI0JIb30BAaHUE BO30OHOBIIIEMBIX HICTOYHUKOB SHEPTHH, UCIIOIH30BAHUE TEIIJIOBBIX
HACOCOB, UCTIOJIb30BAHNUE COJTHEUHBIX MMaHeNel, CII0JIb30BaHUE BETPOBBIX TYPOUH

8 Kakue MeToapl UCTIONB3YIOTCS Il PEHOBALIMK BOJOIPOBOIHBIX CETEH?

A) 3ameHa y4acTKoB TpyO, caHaius TpyO, KCIIOJIb30BaHKE KOMIIO3UTHBIX MaTepHa-
JIOB

b) 3amena yuactkoB TpyO, caHaius TpyO, HCIOJIb30BaAHKE KOMIIO3UTHBIX MaTepHa-
JIOB, HCMOJIb30BAHNE MOJIUMEPHBIX MOKPBITHI

B) 3amena yuacTkoB TpyO, caHaius TpyO, UCTIONb30BAaHHE KOMITO3UTHBIX MaTepHua-
JIOB, UCTIOJIB30BAHKE MOJIUMEPHBIX MOKPBITUHI, HCIOJIb30BAHNE HAHOTEXHOJIOT U

') 3amena yyacTkoB TpyO, caHanus TpyO, UCIOJIb30BaHNE KOMIIO3UTHBIX MaTepHa-
JIOB, UCTIOJIb30BAHKE MOJIUMEPHBIX MOKPBITUH, HCIOIb30BAHNE HAHOTEXHOJIOT UM, UC-
nonb3oBanue 3D-neyaTn

9. Kakue skonoruueckue acekTbl HeOOX0IMMO YUUTHIBATh IPU PEHOBALIUU CHCTEM
BO/IOCHA0KEHUS U BOJIOOTBECHUS?

A) MunuMu3anys BBIOPOCOB, UCIIOJIB30BAHNE HKOJIOTUYECKU YUCThIX MaTEpUasoB,
CHIKEHUE TIOTPEOJICHUS SHEPTUU

b) Munumusanus BbIOpOCOB, UCIIOJIB30BAHNE HKOJIOTUYECKU YHCThIX MaTepUasoB,
CHIKEHUE OTPEOJICHHsI SHEPTUH, YIyUIlIeHHEe KauyecTBa BOJIbI

B) Munumusaius BbIOpOCOB, UCIIOJIb30BAHUE FKOJIOTUYECKH YUCThIX MaTEpUasoB,
CHW)KEHHME MOTPEOJICHNS SHEPTHUH, YIIYUIIEHHE KaueCTBa BOJIbl, BOCCTAHOBIIEHUE KO-
CUCTEM

') MunuMu3anust BHIOPOCOB, HCIOJIB30BAHUE SKOJOTUYECKH YUCTHIX MAaTEpPUAIIOB,
CHW)KEHHUE MOTPEOJICHUS SHEPTHH, YIIYUIIEHHE KaueCcTBa BO/Ibl, BOCCTAHOBJIEHHE KO-
CUCTEM, HCIOJIb30BaHHE BO30OHOBISIEMbIX HCTOYHUKOB YHEPTUU

10. Kakue ”HHOBaIIMOHHBIE MAaTEPHUANIBI U TEXHOJIOTUU UCIOJIB3YIOTCS B CTPOUTEIb-
CTBE BOAOIPOBOIHBIX U KaHAIIM3AMOHHBIX CETEM?

A) KoMIio3utHbie MaTepHalibl, MOJTUMEPHBIC TOKPHITHSI, HAHOTEXHOJIOTUU

b) Komno3utHbie MaTepuabl, MOJIUMEPHBIE MOKPBITHS, HAHOTEXHOJOTHH, 3D-nieyaTh
B) Komnio3utHbie MaTepuaibl, MOTUMEPHBIE TOKPBITHS, HAHOTEXHOJIOTHH, 3D-1e-
4aTh, UCIMOJIb30BAHNE BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTHU

') Kommnio3utHble MaTepuabl, MOJIUMEPHBIE TOKPBITHS, HAHOTEXHOJIOTHH, 3D-Tie-
YaTh, UCIMOJIb30BaHNE BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTUH, UCIIOJIb30BAHNE UH-
TEJUIEKTYaJIbHbIX CUCTEM YIIPaBICHUS

3. Bonpocsl aucKyccuit

1. Kakwme ocHOBHBIC MPOOIEMBI BO3ZHUKAIOT IIPH PEHOBAIIUN CUCTEM BOJOCHA0Xe-
HUS ¥ BOJOOTBEACHHS B COBPEMEHHBIX ropojiax?

2. Kakue MHHOBAITMOHHBIEC TEXHOJOTUH MOTYT 3HAYUTEIBHO YIIYUIIHTH dPPeK-
TUBHOCTb CUCTEM BOJOCHAOKEHUS U BOJOOTBEACHUS?

3. Kak MOXHO CHU3UTH 3aTpaThl HA PEHOBAIIMIO CUCTEM BOJIOCHAOKEHUS U BOJIO-
oTBeneHus O6e3 yiepba ams kayecTa?

4. Kakue 5KOJIOTHYECKUE acTIeKThl HEOOXOIMMO YIUTHIBATh ITPH PEHOBAIIMH CH-
CTEM BOJIOCHA0KECHUS 1 BOJOOTBEACHUS?
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10.

W N

©

10.

11.

12,

13.

14.

15.

16.

Kax ncnonp3oBanue abTepHATUBHBIX HICTOYHUKOB BOJIBI MOYKET TIOBJIUSTH HA
CHCTEMBI BOJOCHAOKEHUA?

Kakune Mepbl MOKHO MPEANPUHSTH JIJIS TTOBBIIICHUS SHEPT03(h(DEKTUBHOCTH
CHCTEM BOJIOCHA0KEHHUS U BOIOOTBEICHUS?

Kakune nmpenmyIiecTBa UMEIOT HHTCIUICKTYaIbHbIC CHCTEMBI YIIPABIICHUS BOJIO-
CHA0KEHUEM U BOIOOTBEICHUEM?

Kakune MaTepuaibl ¥ TEXHOJIOTHH HauOO0JIee TIEPCIICKTUBHEI JIJIsT CTPOUTEILCTBA
BOJIOTIPOBOIHBIX ¥ KAHATM3AITMOHHBIX CETEH?

Kakx MOXXHO yIyqImiTh METOBI OOHAPYKCHHS YTEUEK B BOJIONPOBOIHBIX Ce-
TIX?

Kaxkune sxonHomMudeckue (hakTopsl CleAyeT YUUTHIBATh MTPU TUTAHUPOBAHUH Pe-
HOBAIIUH CUCTEM BOJOCHAOKEHHUS U BOJOOTBEICHUA?

4. [lepeyeHb NPUMEPHBIX BONMPOCOB, BLIHOCUMBIX HAa IK3aMeH

Kakne ocHOBHBIE 3TaIbl BKJIIOYAET B ceOsI IPOIIECC PEHOBAITUH CHCTEM BOJIO-
CHA0>KEHUS M BOJIOOTBEICHUS?

Kakne TeXHOIOTHH UCTIOJIB3YIOTCS 11T OYUCTKH CTOYHBIX BO?

Kakwne maTepuaisl HCTIONB3YOTCS JIJIsE CTPOUTEIHLCTBA BOJIOIIPOBOIHBIX CETEH?
Kakne MeTopl HCIOIB3YIOTCS Il OOHAPYKEHUS YTeUeK B BOJOIPOBOIHBIX
ceTsax?

Kakune mpenmyIiecTBa UMEIOT HHTEIUIEKTYaIbHBIE CHCTEMBI YIIPABICHUS BOJIO-
CHa0’>KEHUEM U BOJOOTBEICHHEM?

Kaxkue anpTepHaTUBHBIC HCTOYHUKH BOABI MOTYT MCIIOJIB30BAThCS B CUCTEMAX
BOJOCHAOKEHUA?

Kaxkune Mepsl MpuHUMAIOTCSI 1711 YHEPTrOCOEPEKEHUS B CHCTEMax BOJTOCHA0XKe-
HHS ¥ BOJIOOTBEJICHUS?

Kakne MeTompl HCIIOIB3YIOTCS JJIs1 PEHOBALIMK BOJIOIPOBOIHBIX CETCH?

Kaxkwue sxonorndyeckue acrieKTbl HEOOXOIUMO YIUTHIBATH IPU PEHOBAIIMH CH-
CTEM BOJIOCHA0KEHHS U BOJOOTBEACHU?

Kakue nHHOBaIIMOHHBIE MaTEPUAIIBI U TEXHOJIOTUU UCTIOJIb3YIOTCSI B CTPOU-
TEJIHCTBE BOJAOMPOBOIHBIX M KAHAIN3AIIMOHHBIX CeTeH?

Kakwne ocHOBHBIE MpOOIEMBbI BOZHUKAIOT P PEHOBAIIMH CHUCTEM BOJAOCHAOXKe-
HUS ¥ BOJOOTBEJACHUS B COBPEMEHHBIX TOPOIax?

Kakve nHHOBaIIMOHHBIC TEXHOJIOTHH MOTYT 3HAYUTEIBLHO YIyUYITUTh 3P hek-
TUBHOCTH CUCTEM BOJIOCHAOKEHUS U BOJOOTBEACHUA?

Kak MOXHO CHU3HTH 3aTpaThl HA PCHOBAIIMIO CUCTEM BOJIOCHA0KCHHS U BOJIO-
oTBeieHust Oe3 yiiepOa Jj1s kauecTBa?

Kaxkwue sxonornyeckue acrekTbl HEOOXOIUMO YUUTHIBATH IMPU PEHOBAILIMH CH-
CTEM BOJIOCHAOKEHUS 1 BOJOOTBEACHUS?

Kax ucnonp3oBanue abTepHATUBHBIX HICTOYHUKOB BOJIBI MOXKET TIOBJIUSITH HA
CHCTEMBI BOOCHAOKEHUS?

Kaxune Mepbl MOKHO MIPEANPUHSTH JIJIs1 TOBBIIICHUS SHEPTod()PEeKTUBHOCTH
CHCTEM BOJIOCHA0KEHHUS U BOJIOOTBEICHUS?
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17,

18.

19.

20.

21,

22,

23.

24,

25,

Kakue npenmyiiiecTBa UMEIOT UHTEIJIEKTYaJIbHbIE CUCTEMbI YIIPaBICHUS BOJIO-
CHa0OXeHHEM U BOJOOTBEACHUEM?

Kakue maTepuansl 1 TeXHOJIOTHH HanboJjiee ePCIIeKTUBHBI JJIsl CTPOUTEIIHCTBA
BOJIOTIPOBOJIHBIX M KaHAJIM3AIIMOHHBIX CETEH?

Kak MOXXHO yJIydIIUTh METO/IbI OOHAPYKEHHUS YTEUEK B BOJOMPOBOIHBIX CE-
TIX?

Kakwne sxonomuyeckue ¢hakTopbl CIEAYeT YUYUTHIBATH MPU IJIAHUPOBAHUH Pe-
HOBAIIMH CHUCTEM BOJOCHAOKEHHUS U BOJIOOTBEICHUS?

Kakune MeTompl caHauu TpyO MCTIOIB3YIOTCS B CUCTEMAaX BOJIOCHAOKECHHUS U
BOJOOTBEICHUSA?

Kaxkue npenmyiiecTBa UMEIOT KOMIIO3UTHBIE MAaT€pUAIIbl B CTPOUTEIHCTBE BO-
JOTTPOBOJHBIX CETEH?

Kaxk ncnonb3oBanre BO30OHOBISIEMBIX HICTOYHUKOB SHEPTUU MOXKET MOBIUATH
Ha CHUCTEMBI BOJOCHA0KEHHUS U BOJOOTBEICHUA?

Kakue Mepbl MOKHO MPEANPUHATH JJIs YIIYUIICHUSI KAYeCTBa BOJIbI B CUCTEMAX
BOJIOCHAOKEHUS?

Kakue npenmyiiecTBa UMEIOT MOJUMEPHBIE TOKPBITUSL B CTPOUTEIHCTBE BOJIO-
MIPOBOJIHBIX CETEH?

6.2. Onucanue nokasarejieil U KpUTEepHeB KOHTPOJISI YCIIEBA€MOCTH, OIHU-
CaHHe HIKAJ OLCHUBAHUS

JIJist OLlEHKM 3HAaHUM, YMEHUH, HABBIKOB U (POPMHUPOBAHNS KOMIETEHIIMH MO JUC-

LUUIUIMHE MPUMEHSETCA TPAaJULIMOHHAS CHCTEMa KOHTPOJS M OLIEHKH YCIEBAEMOCTHU
CTYZCHTOB.

HpI/I HCIIOJIB30BaHUU TpaI[I/IL[I/IOHHOfI CHUCTCMbI KOHTPOJISI U OOCHKHU YCIICBACMO-

CTHU CTYJCHTOB JOJKHBI OBITh MIPEICTABICHBI KPUTEPUHU BHICTABICHUS OIIEHOK I10 Ye-
THIPEXOAUTLHON CUCTEME KOTIIMYHOY, «XOPOIII0Y», «YIOBICTBOPUTEIHLHOY, «HEYO0-
BJIETBOPUTEIILHOY .

Kputepumn onieHnBaHus pe3yjbTaTOB 00y4eHHs
Tabmura 8

Onenka Kpurtepun onenuBanus

Bricokumuii ypo-

OILICHKY «OTJIUYHO» 3aCTYKHBAET CTY/ICHT, OCBOUBIIINI 3HAHUS, yMe-
HUSI, KOMIIETCHIINH ¥ TEOPETUIECKUI MaTepras 0e3 mpoOesioB; BBITIOJ-
HUBIIUH BCE 3a/1aHus, IPEYCMOTPEHHBIE YIeOHBIM IIJIAHOM Ha BBICO-
KOM KaQUC€CTBCHHOM YPOBHC, MPAKTUYCCKNUE HABBIKU HpO(i)eCCI/IOHaJ'H)-
HOTO MPUMEHEHUS] OCBOSHHBIX 3HAHUH c(HhOPMUPOBAHBI.

BEHD «5»
(oTHMYHO)

CpenHuil ypOBEHb | OLIEHKY «XOPOLIO» 3aCIyKUBAET CTYAEHT, MIPAKTUYECKH MOJHOCTHIO

«4» OCBOMBILINY 3HaHUS, YMEHHUsI, KOMIIETCHIIUN U TEOPETUYECCKUN MaTe-
(xoporo) puai, yaeOHbIe 3a1aHHs HE OLIEHEHBl MAaKCUMAJIBHBIM YUCJIOM 0ajllioB, B
OCHOBHOM C(hOPMHUPOBAI MTPAKTUIECKIE HABBIKH.

[Toporosslii ypo-
BEHb «3» (ynoBie-
TBOPHUTEIHHO)

OLICHKY «Y/0BJIETBOPUTEIBHO» 3aCITY)KHBACT CTYJICHT, YACTUYHO C
HpOGGHaMI/I OCBOHUBIINN 3HAaHUWA, YMCHUSA, KOMIICTCHIUU U TCOPCTUYIC-
CKHI MaTepuaj, MHOTHE yuyeOHbIe 3ajaHusl TM00 HE BBITIOJIHUII, JINOO
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OHHM OIICHECHBI YMCJIOM 0aJIJIOB OJIM3KUM K MUHUMAIBHOMY, HEKOTOPBIC
MIPAKTUYECKHIE HABBIKA HE CPOPMUPOBAHBI.
MuHUMANIBHBIN | OLIEHKY «HEYIOBJICTBOPUTEIIBHO» 3aCTY)KMBACT CTY/ICHT, HE OCBOMBIIUI
YPOBEHB «2» (He- | 3HAHWS, YMEHHUS, KOMIICTCHIIMH M TCOPETHYCCKHHA MaTepual, ydcOHbIe
yJIOBJICTBOPH- 3aJIaHUs HE BBITOJHUI, TPAKTUYCCKHE HABBIKA HE COPMHUPOBAHBI.
TEJIbHO)

7. YueOHO-MeTOAM4YECKOE U HH(POPMAIMOHHOE O0ecniedeHue TUCHUILTHHBI
7.1 OcHOBHasI IUTEPATYypa

1. ITaBnuHoBa, . 1. BomocHaGkeHue U BOJOOTBE/ICHUE | YUCOHUK U TIPAKTH-
kyM juts By30B / . U. [1lanunoBa, B. 1. baxenos, U. I'. I'youit. — 5-e uzn., nepepao.
u on. — Mocksa : 3narenbctBo FOpaiit, 2022. — 380 ¢. — (Bricmiee o6pa3oBaHue).
— ISBN 978-5-534-00626-1. — Texct : snextpoHHbiid // OOpa3oBaTenbHas IJIaT-
dopma FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/488857

2. ®eodanos, 0. A. NHkeHepHBIE CETH: COBPEMEHHbIE TPYObI U U3AENUs IS
PEMOHTA U CTPOUTENILCTBA : yueOHOe TTocodue s By3oB / 0. A. deodanoB. — 2-¢
u31., nepepad. u non. — Mocksa : U3parensctBo FOpaiit, 2022. — 157 ¢c. — (Briciiee
obpazoBanne). — ISBN 978-5-534-04169-9. — Texkcr : anexkTponHsbIit / O6pa3oBa-
tenbHas watgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/491605

3. Kypoukun, E. }O. MuxeHnepHbie cucTeMbl BOJOCHA0KEHHUS, BOJIOOTBEICHUSI,
TeryIorazocHadxeHus : yueonoe nocooue aisg By30B / E. 0. Kypoukun, E. I1. Jlam-
kuBckuil. — Mocksa : U3narensctBo FOpaiit, 2022. — 151 ¢. — (Bricmiee o6pa3oBa-
Hue). — ISBN 978-5-534-14904-3. — Texkcrt : anexkTponHbIi // Obpa3oBaTenbHast
wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/496957

7.2 JlonoTHUTEJIbHAA JIUTEPATYypa

1. Xyprun, P. E. BHyTpeHHue cucteMbl BOJOCHA0KEHUSI K BOJJOOTBEICHHUS :
yueOHoe nocobue : B 2 yactsax / P. E. Xyprun, B. A. HeunraeBa. — Mockaa :
MHUCH - MI'CY, 2020 — Yacts 1 : Bogocnabxxenne — 2020. — 84 ¢. — ISBN
978-5-7264-2346-3. — TekcT : 31eKTpoHHbIH // JIaHb : 37IeKTpOHHO-0MOIMOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/165174

2. Ka6ayxos, Oner Buxktoposuu. SKCIUIYATAIIUA 1 MOHUTOPUHI'
CUCTEM U COOPYXXEHUU: yue6roe nocodue / O. B. Kabykos; Poccniickuii
rocyJapcTBeHHbIN arpapHbiil yauBepcutet - MCXA umenu K. A. Tumupsizera
(MockBa). — DJIeKTpOH. TeKcToBbI€ 1aH. — Mocksa, 2018. — 286 ¢. — Komnekus:
VYyeOHast u yueOHO-MeToANYECcKast TuTepaTypa. — PexxuM gocryna :
http://elib.timacad.ru/dl/local/umo353.pdf

3. Kouerona, Huna I'ennagueBHa. CellbCKOXO03SHMCTBEHHOE BOJIOCHAOKCHHE H
oOBogHEHUE TeppuTopuii: Metoaudeckue ykazanus / H. I'. Koderosa, 3. E. Hazapkumh;
Pocculickuii rocygapcTBeHHbIN arpapHbiii yauBepcuteT - MCXA umenu K. A. Tumu-
pszeBa (MockBa), MHCTUTYT MeluOpalyu, BOJAHOIO XO3SIMCTBA U CTPOUTEIHCTBA
umenu A. H. Koctsaxona, Kadenpa cenbckoxo3siCTBEHHOTO BOJOCHA0KEHUS U BOJIO-
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OTBEJEHUS. — DJEKTPOH. TeKcToBbIe AaH. — MockBa: PTAY-MCXA um. K. A. Tu-
mupsizeBa, 2018. — 78 c.: puc., Tabin. — Kosmnekuusa: YueOHas u yueOHO-MeTOIUYE-
ckas jnuTepaTypa. — Pexxum moctyna : http://elib.timacad.ru/dl/local/umo305.pdf

7.3 HopmaTuBHBIE IPABOBBIE AKThI
1. CIT 31.13330.2012 BonocHabsxenue. HapykHble CETH U COOPYKEHUSI.
2. CII 32.13330.2012. Kananuzarnus. HapyxHbie ceTd U COOPY>KEHHUS.
3. CII 66.13330.2011 IlpoexTupoBaHue U CTPOUTENHCTBO HAIOPHBIX CETEH BO-
JIOCHA0XKEHHUS U BOJIOOTBEICHHUS.

7.4 Meroanueckne YKa3aHusl, pEeKOMEHIAallMU U APyrue MaTepuaJibl K 3a-
HATHSIM
1. KoueroBa, H.I'., Cenbckox03siiiCTBEHHOE BOJOCHAOKEHNE U 0OBOJIHEHHE TEp-

putopuii: metogudeckue ykazanus / H. I'. Koderona, O. E. Hazapkun; Mocksa,
2018 — 78 c.

8. Ilepeyennb pecypcoB HHPOPMAIHMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «H-
TePHeT», HeOOXOAUMBIX JIJIsl OCBOCHUS JUCUUIJIMHBI (MOYJIs1)

1. Dnexkrponnbii katajgor Hayuno-Texunueckoit budauorexkn Kadeapsi ¢/x Bo-
nocHadkenus u Bogoorseaenus PITAY-MCXA (http://isvov.ru)

9. o0ecnieueHus1 1 UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMO-

CTH)
1. www.consultant.ru Cnpasounas npasosas cucmema « KoncynomanmlIlnocy.
Tabmuna 9
IlepeyeHb NpPOrpaMMHOro odecrneyeHust
HaunmeHnoBanue
N I'on
Ne pasaesa yueOHoM HanmenoBanue Tun ABTO a3pa-
n/m | JHCHMIUIHHBI (MO- NPOrpaMMBbl NPOrpaMMbl P EOTI:(“
JLyJ1s1)
OcHosHbie npasuna KoH-
1 |cmpyuposanus kananu- NanoCAD I'paduueckas | Hanocodt 2023
3aYUOHHBIX cemell.
PacueTHas,
Hopwmsl, pexxumbl U pac-
. : pabota ¢ Tab- -
2 |4YeTHBIC PacxXo.Ibl BOJIO- Microsoft Office Microsoft 2022
JUaMn U TCK-
OTBE/ICHHSI.
CTOM

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOMN JJIsl OCYIIIECTBICHUS
00pa3zoBaTeILHOTO MpoIecca Mo JUCHUTIINHE (MOTYIIIO)

Tabmura 10
Cgenennsi 00 00eCnIe4eHHOCTH CNIENNAIN3UPOBAHHBIMU AYUTOPUSAMH, Ka-
OmHeTamMu, 1a00paTOPUAMH
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http://elib.timacad.ru/dl/local/umo305.pdf
http://sv777.ru/index.php/aktualizirovannaya-redakciya-snip-sp/sp-66133302011-proektirovanie-i-stroitelstvo-napornyx-setej-vodosnabzheniya-i-vodootvedeniya-s-primeneniem-vysokoprochnyx-trub-iz-chuguna-s-sharovidnym-grafitom.html
http://isvov.ru/

HaunmeHnoBaHue cienmuaJIbHbIX nomMeliue-
HHUH U IIOMEIIeHHH 1JIsl CAMOCTOSITEIb- OCHaIIIeHH()CTL CelnraJbHBIX IOMEIIeHNIi U 1m0~

HOIl padoThl (Ne yueOHOT0 Kopmyca, Ne MelleHU i VISl CAMOCTOSITeIbHOM PadoThI
ayINTOPHH)
1 2
29/104 1. Crena-TpeHaxkep-TeXHOIOr1sA MOHTaKa CAaHTEXHUYE-

CKOro 000pyJ0BaHMsI U TPYOOIIPOBOIOB;

2. Crenn "ABTOMAaTH3aIMg B BOJOCHAOKEHUH U BOIOOT-
Beaenun" YII5090;

3. JlabopaTopHbIi KoMITIeKC «OIHCTKA CTOYHBIX

BOIIY;

4. Crenp “Cuctema BOJOTOATOTOBKH: KOATYIISIIHS

u ¢mokymanus” HT1-11.75;

5. KoMmruiekt y4eOHO-1abopaTOpHOTO

obopynoBanus "M3ydyeHue KOHCTPYKIIUH U

MIPUHIIATIOB PabOTHI TETITIOOOMEHHBIX

anmaparoB';

6. Cren — ABTOMaTU3MPOBAHHBII TEIIOBOM MyHKT;

7. Crenpn — TemnoBoi Hacoc Kiaacca BOOO-BOJIA;

8. Creng —YcTpoiicTBO, paboTa 1 y4eT B CUCTeMax
OTOIUICHHUS 3aHUS;

9. Crenn — JlaTunku pacxonaa, JaBjaeHUS U TEMIEPATYPbI
B cucteme KKX;

10. Mopenb KoNbIeBONH BOJIOIPOBOIHON CETH

11. YcranoBka Jij1st 00paOOTKH BOJIBI.

bubnuorexka umenu H.U. XKene3nosa,
JluctBennnuHas amres, 1. 2k1.

11. MeToanyeckue peKOMEHIALUMH CTYAEHTAM 110 OCBOCHHUIO TN CIMILIMHBI
Heab MeToAMYECKHX PEKOMEHIANMH — HAay4YUTh CTyJeHTa 3(G(OEKTUBHBIM
npuemMam paboThl, TIOMOYb MEPEUTH OT AESITEILHOCTH, BBHITIOIHAEMOMN MO/ PYKOBOI-
CTBOM NPEMNOAABATENS, K JIEITEIbHOCTH, OPraHU3YEMOW CAMOCTOSITENIbHO, K 3aMEHE
KOHTPOJISI CO CTOPOHBI MPENOIaBaTENs] CAMOKOHTPOJIEM.
3amaum MeTOAMYECKHUX PeKOMEeHIAIHIA.
Hayuutsh cTyaenra:

. palMOHANBHBIM MPUEMaM padOThl MPU U3YYEHUU MaTepuayia U MOAro-
TOBKE U K C/Iau€ IK3aMEHOB;

. 3¢ (HEeKTUBHO UCTIOIB30BaTh KOHCYIbTAIlMU MTPENO1aBaTeIs;

. MPUMEHSTh KPUTEPUH OLIEHKH CAMOOLIEHKH MPU U3YYEHUU MaTepHaa;

. pE3yJIbTaTUBHO pabOTaTh C JIUTEPATYPOil;

OcHoBHBIMU (hopMaMU OOYYEHUS CTYJICHTOB SIBJISIFOTCS JICKITUH, TPAKTUYCCKUEC
1 1a00paTOpHBIC 3aHATHS, CAMOCTOSITEIbHAS pab0Ta, U KOHCYJIbTAIUU.

Oouwiue npaguna u npuemvl KOHCNEKMUPOBAHUA JICKUUTL

1. KoHcniekTupoBaHUE JIEKIUNA BEAETCSA B CHEUUATBHO OTBEICHHOM JISI 3TOTO
TETPaJu, KaXAbI JINCT KOTOPOU TOJKEH UMETh oS (4-5 cM) JUIsl JOTIOJIHUTEIIbHBIX
3aIuCen.

2. Heo6xomuMo 3amuchiBaTh TEMY W IUIAH JICKIHH, PEKOMEHIYEMYIO JIUTepa-
Typy K TeMe. 3alucu pa3feioB JIEKIUU JOJKHbI UMETh 3arojiOBKHU, MOJ13ar0JI0BKH,
KpPaCHBIE CTPOKH.

3. Ha3BaHHBIE B JIEKIMH CCHUIKU HA IEPBOUCTOYHUKHU HAJ0 TIOMETUTH HA MOJISX,
YTOOBI MPU CAMOCTOSTENbHON padoTe HANTH U BOKMCATh UX.
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4. B KOHCIIEKTE JOCIOBHO 3aIMCHIBAIOTCS ONPEAEIICHHS OHIATHIA, KATErOpUil U
3aK0HOB. OCTalbHOE I0HKHO OBITH 3aITMCAHO CBOUMHM CIIOBAMHU.

5. Kaxxnomy cTysieHTy He0OX0AMMO BhIpAOOTATh U MCIOIB30BATh JI0MYCTHUMbIE
COKpaIllleHHusI Han0oJiee pacpOCTPAaHEHHBIX TEPMUHOB U TMOHSATHUH.

B koHCHekT ciemyeT 3aHOCUTH BCE, YTO MpernojiaBaresib MUIIET Ha JOCKe, a
TaK)Ke€ PEKOMEHTyeMbI€ CXEMbI, TAOJIHIIbI, AUArPAMMBI U T.]I.

6. [IpociymaHHyo JEKIHI0 HEOOXOAMMO HE3aMeTUTENbHO NpopadboTaTh, YTO
3HAYUTEIBLHO 3KOHOMUT BPEMS U CIIOCOOCTBYET JIYUILIEMY YCBOCHHUIO MaTepHaIa.

MeToauuyeckue peKoOMeHAAIUs 10 padoTe ¢ JUTEPATYPOii

Ocob6oe MecTo cpeqid BUJOB CAaMOCTOSATEILHOM pabOThI 3aHUMAET paboTa C Jiu-
TepaTypOu, SBIISIOIIASICS OCHOBHBIM METOJOM CaMOCTOSITEIIBHOTO OBJIAICHUS 3HAHU-
svu. [lepedeHb m 00BeM JTUTEpaTYphl, HECOOXOMUMON ISl M3YUCHUS TUCIUATIIAHBI
«MmxeHepHO-TEXHOJIOTHYECKass PEHOBAIIMS CUCTEM BOJIOCHAOKEHHS M BOJOOTBEIC-
HUSI», OTIPEIeNIICTCS MPOrpaMMOi Kypca B IPYTUMH METOJMYCCKUMU PEKOMEHIallu-
SIMH.

Bcro nmureparypy MokHO pa3fenuTh Ha yUeOHUKU M y4eOHBIC B METOIUYCCKHE
1mocoOwusi, HaydyHble MOHOTpauIeCKue HCTOYHUKH, HAyYHbIE MyOJIMKAIUK B TIEPUOTHU-
yecKoi revatu. M3 HuX MOYKHO BBIJICTIUTD JTUTEPATyPy OCHOBHYIO (PEKOMEHIYEMYIO),
JOTIOJIHUTENIBHYIO U JTUTEPATypy JJIsl YIITyOJEHHOTO U3YYeHUS JTUCIUILIUHEI.

N3yuenne TUCIUTIIIMHBI CIIETyeT HAYMHATh C y4eOHUKA, TTOCKOJBKY YICOHHUK —
ATO KHHUTA, B KOTOPOH M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH TI0 ONIPEICIICHHOMY Tpe/-
METy B COOTBETCTBHH C IEISIMHU M 3a7adyaMu OOYy4YCHUsS, YCTAaHOBJICHHBIMU pabouei
IPOrpaMMON U TPEOOBAHHMSIMU JTHIAKTHKH.

ITpu pabote ¢ nuTepaTypoil peKOMEHyeTCs:

- MEJIJICHHO MPOYHUTATh TEKCT, CTAPasCh MOHATH CMBICI U3JI0KEHHOTO;

- BBIJICJIMTH KJIIOYEBBIC CJIOBA B TEKCTE;

- IOCTAPAThCS TMOHATH OCHOBHBIC HUJICH, TTIOATEKCT M OOIIUI 3aMbICE] aBTOPA.

- HE TePSATh U3 BUa OO KOHTEKCT U HE MOTPY>KAThCS Ype3MEPHO B JCTaIIH.

- MPOBECTU KPUTUIECKUN Pa300p TEKCTA C TOCIETYIONTUM KOHCIIEKTUPOBAHUEM.

- OTBETUTH TIOCJIC IPOUTEHHUS HA BOIIPOCHI, TIOJITOTOBIIEHHBIE K TEKCTY.

HemanoBaxHyro poib UTPAIOT 3aMUCH, CICTTAHHBIC B MPOIECCE YTCHHS MaTepU-
ana. OHU ABJISIOTCS CEPHhE3HBIM MOJICTIOPHEM B ITOJITOTOBKE K 9K3aMEHaM, T.K. ITO3BO-
JISIOT BKJIFOYATh TIIYOMHHYIO TIaMSATh W BOCIIPOU3BOJIUTEL COJICP)KAHUE paHEee MPOYH-
TaHHOMW KHMTIH.

Cy1iecTByeT Tpy OCHOBHBIX CIIOCO0A 3aIUCH

a) 3aMUCh MTHTEPECHBIX, BAXKHBIX TSI 3aIIOMUHAHUS WJTH TTOCIICTYIOMIETO HCTIONb-
30BaHMS MOJIOKEHUN U (DAKTOB;

0) mocieaoBaTeIbHAs 3aMMCh MBICJIEH aBTOpa, IO paszjesaM, riaBam, naparpa-
dam kaurH. Takas 3anmuch TpeOyeT TBOPUECKOM epepadOTKH MPOYUTAHHOTO, YTO CITO-
COOCTBYET IPOYHOMY YCBOCHUIO COJICPIKAHUS KHUTH;

B) KpaTKOE M3JI0’KEHNE IPOYNUTAHHOTO: COJIEPIKAHNE CTPAHUI] YKIIAIbIBAETCS B
HECKOJIBKO (Ppaz, cosiep kaHue TJIaB - B HECKOJIBKO CTPAHUII CBI3HOTO TEKCTA. DTOT BHU]I
3aIKCH MPOIIEe, OJIMKE K IEPBOMCTOYHUKY, HO TIPU 3TOM TBOPUYECKAS MBICITh YATATEIIS
MacCHMBHEE, a TO3TOMY YCBOCHHE MaTepuana ciadbee
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BaxxHOoU cOCTaBISIOMEN HAYYHOTO U3aHUSI SABJISETCS CIIUCOK JIMTEPaTyphl, Ha
KOTOPYIO cchliiaeTcs aBTop. [Ipy BOZBHUKHOBEHUHU HHTEpeca K KaKOH-TO 00Cy X aaeMoit
B TEKCTE MpobIIeMe BCeTa €CTh BO3MOXKHOCTh 00PATUTHCS K 3TOMY CIIHCKY.

KouncyabTanum ssistorcs 3ppextuBHbIMUA PopMaMu 00ydeHus. OHM UCTIONb-
3YIOTCSL JUIsl OKa3aHUs MOMOIIY CTYAEHTaM IpPU MOATOTOBKE K TEKYIIEH U UTOTOBOM
aTTeCcTalllH, JEKIUAM, IPAKTUYECKUM U Ja0OPATOPHBIM 3aHATHUSM, a TaK)KE UH/IUBU-
JyallbHOM pabOThI MPENOoAaBaTelisl CO CTYIEHTAMU, JKEJAIOIMMH YTITYyOJIEHHO U3YUUTh
MaTepuall.

OcCHOBHBIE pEKOMEHIALMH 1JIs1 OPraHU3alUHM CAMOCTOATEbHOM PadoThI:

- TIepel U3YYCHUEM HOBOW TEMBI TPOMUAUTE «BXOJHON KOHTPOJIBY, YTO IMO3BOJIUT
BBISIBUTH U YCTPAHUTH MPOOEIIBI B 3HAHUSX;

- IPU O3HAKOMJICHUM C HOBBIM Pa3/IeJIOM MATEPHAIA ONPEAECIUTE HA PELIECHNUE,
KAKHX 337a4 OH HAIIPaBJICH B TEOPETUYECKOM M IPAKTHYECKOM ILJIAHE, HA KAKUE Mpo-
(eccroHaIbHBIX KOMIIETEHTHOCTU O0OpallleH, C KAKUMU pa3JiejaMH MPEeAbLIYIIEro Ma-
Tepuasa CBs3aH;

- CHUCTEMAaTUYEeCKH MpopadaThiBaiiTe MaTepral ayJJUTOPHBIX 3aHATHH (110 KOH-
CHieKTaM y4eOHOI M Hay4YHOH JINTEpaType), BBHIIOJHANWTE JOMAIHUE 3aJaHMsl, pac-
YeTHO-Tpaduueckue paboThl U YIIPAKHEHUS, TOTOBHTE JIOKJIAbI JUIsl BBICTYIUICHHM Ha
CEMHHAPAX U MPAKTUYECKUX 3aHATUSX, TEMATHUYECKUX JUCKYCCHUSIX U JIEIOBBIX UTPaX;

- PeryJiipHO IPOBOJMUTE TEKYIIUMH CaMOKOHTPOJIb IPOMIECHHOIO Marepuala,
IIPUMEHSIS 1JIs1 3TOTO BOIIPOCHI U TECTHI;

- HCTIOJIB3YMTE KOHCYJIBTAMU MPETOAABATENS ISl IOJIYYEHUS PAa3bsICHEHHUH 110
CJIO’KHBIM pa3zieliaM MaTepHrana U TEKYIIETO KOHTPOJIS 3HAaHUM;

- UCTIONB3YHTe KadeapabHbIE METOUYECKNE YKA3aHHUSI 110 BBIIOJHEHUIO CaMO-
CTOSITEJIBHBIX IOMAIIHUX 3a/IaHUi, pacueTHO-TpapruuecKkux padoT U yNpaKHEHUH;

Buabl u popmMbl 0TPAOGOTKH NPONYLIEHHBIX 3AHATHH
CTyneHT, IponyCTUBLINHN 3aHATHUS, 00s3aH O3HAKOMUTBCS C TEOPETUUECKUM Ma-
TEPUAJIOM I10 TEME IIPOIMYILIEHHOIO 3aHATHUS; IIPEABAPUTEIIBLHO BBIITOJIHUB IIPOITYIICH-
HBII pacyeT, MPUJITH Ha KOHCYJIbTAIUIO K TPENOAABaTEIIO JI MPOBEPKHU MPABUIILHO-
CTH BBIITOJTHEHHOT'O pacyeTa.

12. Meroauveckue peKOMEHIANUN NMPENOAABATESIM 110 OPraHU3aNNH 00yUeHUs
M0 JUCHUILUIUHE

1. JIeknuu

Ucnonb3yroTes cieayromnue METoIbl, CpeacTBa U (GOPMBbI OOYyUECHUS:
1. Memoowt 06yuenus. B npoiiecce YTeHUs JEKIIMU HEOOXOIUMO MTPUBJIEKATh CTY-
JIGHTOB aKTUBHO NMPUHUMATh y4acTHE B YCBOSHUM U IIOHUMAaHUS MaTepuaa, 3ajaaBas
BOIIPOCHI U KOMMEHTHUPYS OTBETHI CTYICHTOB.
a) no xapaxkmepy no3HasameabHOIU 0eameabHOCHU .

- PENpOlyKTUBHBIH,

- IPOOJIEMHBIH.
0) no ucmoyHuKy 3HaHUI.

- CJIOBECHBIH,

- HarJISIAHBIA (CXEeMBI, PUCYHKH, MOJICIIH, TIPE3CHTAIIHH ).
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Konmponw yceoenusa oCymecTBISETCS ITyTEM MPOBEAECHUS KOHTPOJILHON pabOThI U
3ayeTa.
2. IlpakTrudeckue 3aHATHS

[TpakTrdeckue 3aHATHS JODKHBI IOMOYb CTYACHTaM IPaMOTHO 3alpOSKTUPO-
BaTh BOJIONIPOBOJIHYIO CETh U COOPYKCHHsI Ha HEH, UCIONIb3Ysl 3HAHUS, TIOTyYCHHBIS
Ha TPEABIIYINX Kypcax, a TAKKe Ha JIKITHSX.

Ha mepBoM 3aHATHH BBIJAIOTCS CTy/IEHTaM OJIaHKU 3a/1aHUs Ha TPOCKTHPOBa-
HUE W TIJIaHBI HACEJICHHBIX IMYHKTOB, /I KOTOPHIX OYJET MPOU3BOIUTHLCS PacueT BO-
JIOITPOBOJTHOM M KaHAJIM3AaUOHHOM ceTer. s 3Toro 10 Havana 3aHATUH NpenoaaBa-
TeJIb JOJHKCH M3 UMEIOIUXCS Ha Kadeape BapuaHTOB ISl KAXKIOTO CTYyACHTA MOJI0-
OpaTh 3aaHNe TAKUM 00pa30M, YTOOBI BApHAHTHI HCXOIHBIX TAHHBIX HE IMMOBTOPSIINCH.

[TosicHuTeIPHAS 3aMKCKa, BEITIOJIHEHHAS CTYACHTaMH, JO/HKHA COJIEPKaTh BCE
HEO0OXOIMMBIC pacdeThl M MOSCHEHMI K HUM. [locie 3aBepIieHus peHOBAIMH CTYICHTHI
CIAIOT MOSICHUTEIIbHBIE 3aIMMCKY MPErno/iaBaTelito Ha mpoBepky. [locne ucnpapnenus
o160k (ecyi oHU OyAyT OOHAPYKEHBI MTPEroiaBaTesieM P MPOBEPKE)

3amura ABJISETCS 3aBEPIIAIONTIM ITAIOM B MPOBEJCHUY JIA00PATOPHOU pabOTHI.

OOBIYHO OHA MTPOUCXOJIUT B BUJI€ OTBETOB CTY/ICHTOB Ha BOIPOCHI MPEIO aBaTENsl.

IIporpammy pa3zpabdoraJ:

i —
Pazpabotunk: KaabiceBa A.A. 1.0.H., JOIEHT 7oy -L, —

(®UO, yqe_'i{:}; CTEIeHb, YUCHOE 3BAHHUE)

«26» aBrycra 2024r.
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PELHEH3USA
Ha pado4yl0 NporpaMmmy AUCHUIUINHBI « MHKEeHEePHO-TEeXHOJI0THYeCKas peHoBa-
HHsl CUCTEM BOJOCHAOkeHus 1 BogooTBeaeHns»» OIIOII BO no HanpaBjieHu1o
20.04.02 «IIpupoa000ycTpPOiicTBO U BOJAOIOJIb30BAHNE», HANIPABJIEHHOCTD
«HudpoBbie cHCTEMbI MOHUTOPUHIA 0€30MACHOCTH BOJI0OX03MCTBEHHBIX 00beK-
TOB B AIIK» (kBaiupukanusi BbIMYCKHUKA — MATHCTP)

XanoBeiM Haptmupom Bragumuposuuem, mpodeccopom kadenpsl rHapoTeX-
Huyeckux coopyxenuit ®I'6OY BO PI'AY - MCXA umenu K.A. TumupsizeBa 10KTo-
POM TEXHHUYECKHX HayK (Iajee 1o TeKCTy PEIeH3EHT), IPOBeIeHa peleH3 s pabodeit
MpOrpaMMbl JTUCHUILUIMHBI « MTHKEHEPHO-TEXHOJIOTUUECKass PEHOBAIIUS CUCTEM BOJIO-
cHaOxenusa u BogooteAaeHus» OIIOII BO no nanpasnenuto 20.04.02 — «IIpupomo-
00yCTpOICTBO U BOAOMOJIb30BAHUEY, HAMPABICHHOCTh «[1poBbIE CUCTEMBI MOHUTO-
puHra 0€30MacHOCTH BOAOXO034MCTBEHHBIX 00bekTOB B AIIK» (kBanudukamus BbI-
MyCKHUKa — Maructp) pazpadorannoit B ®DI'6OY BO «Poccuiickuii rocygapcTBeHHbBIN
arpapubiii yauBepcuteT — MCXA umenu K. A. TumupsizeBa», Ha kadeape cenbCKoxo-
3SIICTBEHHOTO BOJIOCHA0KEHHUSI, BOJIOOTBE/ICHHS, HACOCOB M HACOCHBIX CTAaHIIUM, (pa3-
padotunk — A.A. Kanpicesa, 1.0.H., TOIICHT)

PaccmoTpeB npeicTaBieHHbIE HAa PELIEH3UIO0 MaTEPUAbl, PELIEH3EHT MPUIIEN K
CJIEIYIOLIUM BBIBOJAM:

1.TlpenbsiBieHHas paboyasi mporpaMma IUCHUIUIMHBI «THXXKEHEpHO-TEXHOJIO-
ruyeckasi peHOBalUsl CUCTEM BOJIOCHA0XKEHHSI U BOJOOTBENCHUSD» (Hajee Mo TEKCTY
[Tporpamma) coomeemcmsyem TpeboBanusim PI'OC mo nampasnenuto 20.04.02 —
«IIprpo10o0ycCTpOKCTBO U BOAOIONb30BaHUE». [Iporpamma codeporcum Bce OCHOB-
HbI€ pa3felnbl, coomeemcmayem TPeOOBAHUSIM K HOPMATHUBHO-METOJUYECKUM JIOKY-
MEHTaM.

2. [IpencraBnennas B Ilporpamme axkmyanbhocms y4eOHOW JUCHUIUIUHBI B
pamkax peanuzaiuu OITOIT BO ue nodnescum commenuio — NUCIUTIIINHA BKITFOUEHA B
dbopMUpyeMyI0 y9acTHUKaMU 00pa30BaTElIbHBIX OTHOIICHUH YacTh yUeOHOTO IUIaHa
M0 HAMPABIICHUIO MOJATOTOBKH MPUPOI000YCTPONCTBO U BOIOMOJIb30BAHUE

3. IIpencraBnennsie B [IporpamMme meim AUCIMIUIMHBI COOTBETCTBYIOT TPEOO-
BanusiM OI'OC nampasnerus 20.04.02 — «IIpupogooOycTpoicTBO U BOIOMOIB30BA-
HUEY

4. B cootBercTBuU ¢ [Tporpammoii 3a nucuuminuoi «HkKeHEepHO-TEXHOIOTH-
YyecKasi peHOBAI[Usl CUCTEM BOJIOCHA0KEHUS U BOJIOOTBEACHUS 3aKPEIICHO 3 KOMIIe-
TeHuii. J{ucrunmuna « M HxkeHepHO-TeXHOJIOrMYeCKasi pEHOBAIlUs CUCTEM BOJIOCHA0-
YKEHUS U BOJAOOTBEACHU» U TpeAcTaBieHHas [Iporpamma cnocoOHa peann3oBaTh UX
B OOBSIBJICHHBIX TPEOOBAHUSX.

5. Pe3yabTaThl 00yueHHs1, TpejcTaBiieHHble B [Iporpamme B KaTteropusix
3HATh, YMETh, BJIAJIETh COOTBETCTBYIOT CHIEIU(UKE U CONCPKAHUIO TUCITUTUIHHBI U J1e-
MOHCTPUPYIOT BO3MOKHOCTh MOJTYYEHUS 3asBJICHHBIX PE3YJIbTATOB.

6. O0mas Tpym0EMKOCTh AUCIUIUTMHBI « TH)KeHEpHO-TEeXHOJIOTHYECKasi PEeHO-
BaIlisi CUCTEM BOJIOCHAOKEHUS M BOJOOTBEICHUS» COCTABIISET 4 3a4ETHBIX €IMHUITBI
(144 gacos).

7. Nudopmarniys 0 B3aMMOCBSI3U U3y4aeMbIX TUCITUIIINH M BOIPOCAM UCKITIOUe-
HUS TyOJMpOBaHUSI B COJIEPKAHUM JUCIMIUIMH COOTBETCTBYET JIEWCTBUTEILHOCTH.
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Hucuunnuna «/HXeHepHO-TEXHOIOTHYeCKash PEHOBAIUSl CUCTEM BOJIOCHAOKEHUS U
BOJIOOTBEICHUs» B3auMocBsi3aHa ¢ Apyrumu aucturuimaamu OIIOIT BO u Yye6noro
maHa no HampasieHuro 20.04.02 — «ITpupo1000ycTpoORCTBO M BOJIOIIOIH30BAHKUEY U
BO3MOXHOCTh AYOJIMPOBAHMS B COJEPKAHUM OTCYTCTBYET. [I0CKOJIBbKY AMCIUILIMHA
HE MpeayCMaTpUBaET HAJUYKE CHEIUAIbHBIX TPEOOBAHUN K BXOJIHBIM 3HAHUSIM, YME-
HUSM U KOMIETEHIUSM CTYACHTA, XOTS MOXKET SIBJIATHCS MPEIIIECTBYIONICH i crie-
IIUAJTBHBIX, B TOM YHUCJI€ TPOPECCUOHAIBHBIX TUCIUTIINH, UCIIOIB3YIONNX 3HAHUS B
obnactu [Iprpo1000yCTpOHCTBO B BOJOMOIB30BaHNE B MPOGECCHOHATBHON JIESITEIb-
HOCTH MarucTpa o JaHHOMY HalpaBJICHUIO MOJITOTOBKH.

8. IlpencraBnennas [Iporpamma mpesmnoiaraeT UCIOIb30BAHUE COBPEMEHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTHH, UCIIOIb3YEMbIC MPU peaTU3alUNd PA3TUIHBIX BUIOB
yueOHOM paboThl. DOpMBI 00pa30BATEIBHBIX TEXHOJOIMI COOTBETCTBYIOT crielu(uKe
JACHUTINHBI.

9. Ilporpamma aucuuruiuHbl «HXEHEPHO-TEXHOIOTUYECKAsT PEHOBAIIMS CH-
CTEM BOJOCHA0XEHUS U BOJOOTBEICHUS TIpearnoiaraet 6 3aHsIThii B UHTEPAKTUBHOMN
dbopwme.

10.Bugpl, cogepkanue U TpyA0EMKOCTh CAMOCTOSATENIBLHON pabOThl CTYACHTOB,
npenacrabieHHbIe B [[porpaMmMe, COOTBETCTBYIOT TPeOOBAHUAM K MTOATOTOBKE BBIITYCK-
HUKOB, cojepxkamumcsa Bo ®I'OC BO nanpasnenus 20.04.02 — «[IpupogooOycTpoii-
CTBO U BOJIOTIOJIb30BAHHEY.

11.TIpencraBnenHsie u onucanublie B [Iporpamme popMbl TeKyIEl OLIEHKH 3Ha-
HUM (ompoc, Kak B opMe 0O0CYKJI€HUS OTIIETbHBIX BOMPOCOB, TAK U BBICTYIUICHUS U
y4acTHUE€ B JHUCKYCCHUSAX y4acCTHE B TECTUPOBAHUU - pabOTa C UCTOPUUECKUMH TEK-
CTaMHU ), COOTBETCTBYIOT CIIEHU(PUKE TUCITUTIIIUHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopma TPOMEXKYTOUYHOTO KOHTPOJS 3HAHUN CTYACHTOB, MPEIyCMOTpPEHHAas
[Iporpammoii, ocyiecTBisieTcss B popMe dK3aMeHa, YTO COOTBETCTBYET CTaTyCy JUC-
IUTJIMHBI, KaK JUCHUIUIMHBI BapHaTUBHOW YacTh ydeOHoro 1mukia — bl ®I'OC
HarpasieHus 20.04.02 — «IIpupomoo0ycTpoiCTBO U BOIOMIOIB30BAHUEY .

12.®opmbl OIIEHKH 3HAHWM, TpEACTaBiIeHHbIE B [Iporpamme, COOTBETCTBYIOT
cnienupuKe TUCIUILTMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

13. YuebHOo-MeTOIMUeCKOEe O0eCIIeueHHE MUCIMIUIMHBI MPEICTaBICHO: OCHOB-
HOU uTeparypoii — 4 ucrounuka (0a30Bbii yUeOHUK), TOMOJHUTEILHOMN TUTEPATYPOM
— 3 HaUMEHOBaAHUM, MEPUOJUUYESCKUMU U3JIAaHUSIMU — 3 UCTOYHUKOB CO CCBHUIKOW Ha
AIIEKTPOHHBIE pecypchl, UTHTepHET-pecypchl — 2 UICTOYHUKA U COOTBETCTBYET TpeOOBa-
HusiM OI'OC nanpasnenus 20.04.02 — «[Ipupoaoo0yCcTpOUCTBO U BOJAONOIB30BAHUEY.

14. MaTepuanbHO-TEXHUYECKOE 00ecTieYeHUE TUCITUTIIIUNHBI COOTBETCTBYET CIIe-
nuduke AUCIUIINHB « MTH)XEHEPHO-TEXHOJIOTHYeCKasi peHOBAIIUsl CUCTEM BOJIOCHA0-
JKEHUsI U BOJAOOTBEACHUS» U 00€CIIEYMBAET UCIIOIb30BaHUE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX, B TOM YHCJIE HHTEPAKTUBHBIX METOJIOB OOyUCHHUSI.

15.MeToanueckue peKOMEHJAlUK CTYIEHTaM U METOIMYECKHUE PEKOMEHIAIIUN
MpenoAaBaTesisiM M0 OpraHru3alyd O0y4YeHUs M0 JUCHUIUIMHE AA0T MPECTABICHUE O
cneruuke o0ydeHus: mo nucnuiuinHe «HKEeHEepHO-TeXHOJIOTHYeCcKas PEHOBAIUS
CUCTEM BOJIOCHA0KEHUS ¥ BOJIOOTBEACHUS.
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OBIUE BbIBO/IbI

Ha ocHoBaHuuM npoBeIeHHOMN PELIEH3UU MOKHO C/eNIaTh 3aKI0YEHUE, 4TO Xa-
paKTep, CTPYKTypa U cojepkaHue padoueit mporpaMmbl JUCHUIUTHHBL « H)KEeHEepHO-
TEXHOJIOTUYECKasi pEeHOBAallUsA CUCTEM BOJOCHa0KeHus U BogooTBeneHus» OITOIT BO
no Harpasyiennio 20.04.02 — «ITpupo1000yCcTpONCTBO U BOJIONIOIH30BAHUEY, HATIPAB-
aeHHocTh «lludpoBble cUCTEeMbl MOHUTOpPUHIA OE30MaCHOCTH BOJIOXO3SHCTBEHHBIX
o0bekToB B AIIK» (kBamudukamms maructp), paspaboranHas A.A. KaawiceBoi,
1.0.H., Jo1leHTOM cooTBeTcTBYeT TpeboBanusiMm ®I'OC BO, coBpemeHHBbIM TpebOBa-
HUSIM YKOHOMHWKH, PhIHKA TPY/1a ¥ TTIO3BOJIUT MIPH €€ peaan3aluy YCIenHO 00eCTIeunTh
dbopMHUpOBaHUE 3asBJICHHBIX KOMITCTCHITHA.

PeuensenT: XanoB H. B., npodeccop kadeapbl rTHAPOTEXHUUECKUX COOPYKEHHM
OI'bOY BO «PTAY-MCXA um. K.A. Tumupsizeay,
JOKTOpP TEXHUYECKUX HAYK.
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