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AHHOTAIUA
paboueil nporpaMMbl y4eOHOM TN CHUILIIMHBI
b1.B.16 IIu¢gpoBoe NpoeKTHPOBAHUE CUCTEM BOJIOOTBEACHUS U OYUCTKH
CTOYHBIX BOJ /ISl MOATOTOBKH OakasiaBpa no HanpasJjaenuio 08.03.01
CTpouTebCcTBO, HANPABJIEHHOCTb «UHKeHepHBbIe CUCTEeMbI BOJOCHAOKEHUS U
BOJ0OTBEACHUS»

Heabo ocBoenusi aucumiuiudbl «llndpoBoe mnpoekTupoBanue cucrem
BOJOOTBEAE€HHS] M OYHCTKH CTOYHBLIX BOM» SBIseTCI (OPMHUPOBAHUE Y
00yJaromuxcss KOMIUIEKCHBIX 3HAHUN B 00JIACTH MPOEKTUPOBAHUS, CTPOUTEIHCTBA U
IKCIUTyaTalliil CUCTEM BOJOOTBEICHUS C MPUMEHEHHEM ITU(POBBIX TEXHOJOTHUH, a
TaKkKe MPUOOPETEHHE MPAKTUUYECKUX HABBIKOB IO MPOEKTHUPOBAHUIO COOPYKEHUI
OUYUCTKHU CTOYHBIX BOJI M YIIPABICHUIO TPOU3BOJCTBEHHBIMU ITPOLIECCAMHU.

B pesynbrare u3yueHus] AUCHUILUIMHBI OyIYIIMI CHEUUATUCT JOJIKEH 3HATh
TEOPETUUYECKHE OCHOBBI (DYHKIIMOHUPOBAHUSI CHUCTEM BOJOOTBEJICHUS, BKIIIOYAS
MPOLIECCHl OYMCTKUA CTOYHBIX BOJ, YMETh IPUMEHSATH COBPEMEHHbBIC ITU(POBBIC
WHCTPYMEHTBl TPU MPOCKTUPOBAHUHM TPYOONPOBOJHBIX CHUCTEM M OYUCTHBIX
coopyxkeHuil. Ocoboe BHHUMaHUE YAENSAETCS OCBOEHHUIO METOJOB TI'MAPABIMYECKUX
pacu€ToB, mojgdoopa 0OOPYIOBAaHHA U MaTEPUATIOB C HCIOJIB30BAHHUEM IHH(PPOBBIX
TEXHOJIOTUH.

BrImycKHUK NOMKEH HAYYUThCS pa3padaThiBaTh MPOEKTHYIO JOKYMEHTAIIMIO C
MPUMEHEHUEM CIECHHAIM3UPOBAHHOIO TMPOTPAMMHOIO OOECIEUYEHHUSI, BBIOJIHATD
pacy€Tbl IMAMETPOB TPYyOOINPOBOJIOB, MNOAOUPATh ONTUMAJbHBIE MaTepuaibl M
KOHCTPYKIIMM OUYMCTHBIX COOpPYXEHUM. BaxHbIM acriekToM oOy4eHUs SIBISETCA
OCBOCHHME HABBIKOB MPOECKTUPOBAHMS CUCTEM C YUETOM OCOOEHHOCTEW MECTHOCTH U
TpeOOBAHMI IKOJOTUYECKON OE30IaCHOCTH.

B nporecce oOydenusi cnienaivcT OBJAJACET MPAKTHUESCKUMH HABBIKAMH T10
OpraHu3allid CTPOUTEIBHOTO KOHTPOJISl, BHEIPEHUIO COBPEMEHHBIX TEXHOJOTHUM
CTPOUTEIBCTBA U IKCIUTyaTalldd CUCTEM BOJIOOTBEACHHS, OPOpMIICHUIO IUGPOBOWA
TEXHUYECKON mokyMeHTanuu. (Ocoboe BHHUMaHHE YACISETCS MPAKTHYECKOMY
MPUMEHEHUIO TEOPETHUYECKUX 3HAHWUW TPH peleHuu NpodecCHOHANTBHBIX 3ajad,
BKJIFOYAs! IPOCKTUPOBAHUE CUCTEM OUYUCTKH CTOYHBIX BOJI, MOJA0O0P TEXHOJIOTUUECKOTO
000py0BaHUs U KOHTPOJIb KayecTBa padoT.

[TonyuenHble 3HAHMUSI WM HABBIKM TMO3BOJST BBIMYCKHUKY YCIICIIHO pelIaTh
npodecCUOHANIbHBIC 3a/1aud B 00JaCTU ITU(POBOrO MPOSKTUPOBAHUS, CTPOUTEILCTBA
U DKCIUTyaTalliu CUCTEM BOJOOTBEJCHUS U OYUCTKH CTOYHBIX BOJ, 0OecrieunBasi UX
HaJEXKHYI0 U 2P (DEKTUBHYIO pabOTy B COOTBETCTBUHU C COBPEMEHHBIMU TPEOOBaHUSIMHU
HKOJIOTUYECKOM 0€30MacHOCTH U UG POBU3ALIUN TPOU3BOACTBEHHBIX ITPOLIECCOB

MecTto AUCHUIIMHBI B Y4eOHOM IUIaHe: JUCUUIUIMHA BKIIOYEHA B
BapUATHUBHYIO YaCTh Y4EOHOTO TUTaHA TI0 HAMPABICHUIO OATOTOBKU CTPOUTENHCTRBO,
7 cemecTp.

TpeOoBanuss K pe3yabTaTaM OCBOCHHUSI JUCHMILUIMHBI: B pE3yJbTaTe
OCBOCHMSI TUCIUTUTMHBI POPMUPYIOTCS cienytonue kommnereniuu: YK-2 (uaaukarop
noctwkennst komrereHnuu [1Koc-2,4), [IKoc-1 (MHOUKATOp JOCTUKEHUS
xomnereHimu  IKoc-1.1, ITKoc-1.2), [IKoc-4 (uMHAMKATOp JOCTHXKEHUS
xommnereHiyn [MKoc-4.1, ITKoc-4.2).



KpaTkoe cojep:kaHue AUCHUILUIMHBI: CUCTEMBI M CXEMBbl KaHAJIW3AlWU.
Knaccudukamus  ctounsix  Box.  OmpeneneHne  pacueTHBIX — PacXoJIOB.
Kananuzainuonnsie ceTy U coopykeHus: Ha HuX. JloxaeBas kananuzamus. CocTaB
CBOMCTBa CTOYHBIX BOJA. OXpaHa BOJOEMOB OT 3arpsi3HEHUS CTOYHBIMH BOJAMH.
MeTonbl OYMCTKH M CXEMbl OYMCTHBIX CTaHIM. COOpYy:KEeHMs IJii MEXaHWYECKON
OUYUCTKHU. bronorudeckas 04MCTKa CTOYHBIX BOJ] B €CTECTBEHHBIX M UCKYCCTBCHHBIX
ycioBusx. O6e33apakuBanue CTOYHBIX BoJI. OOpaboTKa M 00€3BpEIKNBAHIE OCATKOB.
Kananmm3oBanue wManblXx HACEJICHHBIX IYHKTOB W OTACIBHO PACIOJOKEHHBIX
o0wvekToB. Cenbckast kaHamm3arus. O4ncTKa U YTUIU3ANKs CTOYHBIX BOJ U OCAJIKOB
YKUBOTHOBOTUECKHX (hepM U arpOTPOMBINIICHHBIX KOMILIEKCOB.

OO0masi Tpy10eMKOCTh TUCHMIIMHBI: B T.4. 9aChl MPAKTHYECKOU TTOITOTOBKH:
180/5 (dac./3a4.e11.), B TOM unclie 4 yaca mpaKTUUeCKas MOJrOTOBKA.

IIpome:xkyTOUHBIH KOHTPOJIb: JK3aMeH, 3amura K11



1. lleab ocBOeHHS JUCHUIIJINHBI

Heabo ocBoeHust aucuMmiauHbl «lludpoBoe mnpoekTupoBaHue cucTEM
BOJOOTBEAE€HUS] W OYMCTKH CTOYHBLIX BOM» sBIsieTca (OPMHUPOBAHUE Y
0Oy4JaronMXcsi KOMIJIEKCHBIX 3HAHUW B 00JIACTH MPOEKTUPOBAHMS, CTPOUTENHCTBA U
HKCIUTyaTallM CUCTEM BOJOOTBENICHUS C MPUMEHEHHEM IU(POBBIX TEXHOJOTHM, a
TaK)Ke MPUOOpETEeHHE MPAKTUYECKUX HABBIKOB IO MPOCKTUPOBAHHUIO COOPYKCHHM
OYUCTKH CTOYHBIX BOJ U YIIPABJICHHUIO TIPOMU3BOICTBEHHBIMHU ITPOIIECCAMH.

B pesynbrare m3ydeHHs] AWCIUIUIMHBI OyIYIIMM CHEUATUCT JOJKEH 3HATh
TEOPETUUECKHE OCHOBBI (HDYHKIIMOHUPOBAHUS CHCTEM BOJOOTBEIICHHUS, BKIIIOYAS
MPOIIECCHl OYMCTKA CTOYHBIX BOJ, YMETh IPUMEHSATH COBPEMEHHBIC ITU(POBBIC
WHCTPYMEHTHI TIPU MPOCKTUPOBAHUHM TPYOOTPOBOAHBIX CHCTEM ¢ OYHCTHBIX
coopyxkeanii. Ocoboe BHUMaHHUE YAENAETCS OCBOCHUIO METOIOB THAPABIMYECKUX
pacu€ToB, mojgoopa 0OOPYIOBaHUS U MaTEPUATIOB C HCIIOJIH30BAHHUEM IH(PPOBBIX
TEXHOJIOTUH.

BhINTyCKHUK TOKEH HAy4YUThCS pa3padaThiBaTh MPOEKTHYIO JOKYMEHTAIUIO C
MPUMEHEHUEM CHEIUATU3UPOBAHHOTO MPOTPAMMHOIO 0O0€CIeUeHHs, BBIMOJIHATh
pacy€Thl AMAMETPOB TPYOONPOBOAOB, MOAOUpATh ONTHUMAIbHBIE MaTepuaibl U
KOHCTPYKIIMM OYHWCTHBIX COOpYKEeHHI. BakHbIM acriekToM o0Oy4YeHus: SBISETCA
OCBOCHHUE HABBIKOB MPOCKTUPOBAHUS CUCTEM C YUETOM OCOOCHHOCTEH MECTHOCTH U
TpeOOBAHMI 3KOJOTUYECKON OE30aCHOCTH.

B mporiecce o0yueHusi CenuanucT OBIaAE€eT MPAKTHUYESCKUMH HaBBIKAMHU IO
OpraHW3allid CTPOUTEITHLHOTO KOHTPOJS, BHEAPECHUIO COBPEMEHHBIX TEXHOJOTHUN
CTPOHUTENHCTBA W IKCIUTyaTal[id CHUCTEM BOJOOTBEICHHS, 0hopMIIeHUIO U(POBOH
TEXHUYECKON mokyMeHTanuu. (Oco0oe BHHMaHHE YICISACTCS TPAKTHICCKOMY
NPUMEHEHUIO TEOPETHYCCKUX 3HAHWW MPH pElIeHHH NPpodeCcCHOHANBHBIX 3aj1ad,
BKJIFOYAs! IPOCKTUPOBAHUE CUCTEM OUYUCTKH CTOYHBIX BOJI, MOJA0O0P TEXHOJIOTUUECKOTO
000py0BaHUs U KOHTPOJIb KayecTBa padoT.

[Tomy4yeHHbIC 3HAHUST W HABBIKM TO3BOJIST BBIMYCKHUKY YCIICIIHO peliaTh
npodeccruoHanbHbIe 3a/1a4n B 001acTH IU(POBOTO MPOSKTUPOBAHUS, CTPOUTEIILCTBA
U DKCIUTyaTalli CUCTEM BOJOOTBEJCHUS U OYMCTKU CTOYHBIX BOJI, oOecreunBasi ux
HaJEXHYIO U 9P (HEKTUBHYIO pabOTy B COOTBETCTBUU C COBPEMEHHBIMU TPEOOBAHUSIMU
IKOJIOTUYECKOM 0€30macHOCTH M IU(PPOBU3AIIMU TTPON3BOACTBEHHBIX MTPOIIECCOB.

2. MecTO IMCHUILVIMHBI B y4e0HOM Mpouecce

Jucnumuna «I{udpoBoe npoekTUpoBaHHUE CUCTEM BOJIOOTBEICHUS U OYUCTKH
CTOYHBIX BOJ» OTHOCUTCSI BapuaTUBHOM uyactu bioka 1 «Jlucuurmivsel (MOZYJIIN)»
yueoHoro miana. JJucuumimna «l{udpoBoe mpoeKTUpoOBaHUE CUCTEM BOJAOOTBEICHUS
U OYUCTKH CTOYHBIX BOJ» peanu3yeTcs B cOOTBETCTBUU C TpeboBaHusmu OI'OC,
OIIOIT BO u VYuebnoro mrana mo HampasieHuio 08.03.01 CtpoutenbCTBO MO
HaIlPpaBJICHHOCTH  TOATOTOBKH  «JHXXEHEepHbIE CHCTEMBI BOJOCHAOXKCHHS M
BOJOOTBEICHUS.

[IpeamecTByromuMu KypcamM, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs
mucuuiuimHa:  [{udpoBoe mpoekTHpoBaHHME CHUCTEM BOJOOTBEICHHS M OYHCTKH
CTOYHBIX BOA» sBISOTCA «Marematnkay, «®Duszukay, «MarepualioBeIeHUEe U
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TEXHOJIOTUM KOHCTPYKIIMOHHBIX ~MaTepuanoB», «l'uapasiuka», «lHxeHepHbIe
U3bICKaHUS JJISl CTPOUTENBCTBA CUCTEM BOJOCHAOKEHUS M BOJOOTBEACHUSY,
«VHXkeHepHble KOHCTPYKIMH, MEXaHUKa IPyHTOB», «OCHOBaHUS U (PyHIAAMEHTHI»,
«CucteMbl ~ aBTOMAaTM3UPOBAHHOIO  IPOEKTUPOBaHUA», «CTPOUTENBCTBO U
IKCIUTyaTalusi BOJ03a00pHBIX CKBAXKUH», «HacocHble cTaHIMKM BOJOCHAOXKEHUS U
BOJIOOTBEICHUS.

Hucuunnuna «{udpoBoe mpoekTHpOBaHUE CUCTEM BOJIOOTBEICHUS U OUNCTKU
CTOYHBIX BOJ» SIBJISICTCSI OCHOBOIOJIATAIOIIEH JIsl H3yUEHUS CIEAYIOIUX JUCIUILTNH:
«UHpopmanionHOE  MOJEIMPOBAHUE CAHUTAPHO-TEXHUYECKOTO 000pyAOBaHUs
3naHuii», «HayuHo-uccienoBarenbckas pabdoTa», M MOArOTOBKa K CAade M crava
roCyJJapCTBEHHOIO IK3aMeHa.

OCOOEHHOCTBIO  JUCUUIUIMHBI ~ SIBIISIETCS  TOJydyaTh W 00pabaTbIiBaTh
uHGOPMAIIUIO U3 PA3TUYHBIX HCTOYHUKOB, UCIIONB3YS Pa3INUHbIC CPEACTBA U METOIBI,
UHTEPIIPETUPOBATh MOJYYEHHbIE JaHHbIE i1 (OPMHUPOBAHUS CYXKICHHM 1O
npo(ecCHOHANBHBIM U COLUMAIbHBIM  IpoOiieMaM, a Takke CTPEMUTHCS
COOTBETCTBOBATh YCTAHOBJICHHBIM CTaHIAPTAM WUJIM MPEBOCXOIUTD UX.

Pabouas nporpamma nucuuiuinHbl «l{udpoBoe mnpoexkTUpoOBaHUE CHCTEM
BOJIOOTBE/ICHUS M OUUCTKHU CTOYHBIX BOJ» JUIS MHBAJIUIOB U JIMI] C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMU ~ 3JI0pOBbSl  pa3palaThlBaeTcsi  MHAMBUIAYaJbHO C  YYETOM
O0COOCHHOCTEW TCHXO(PU3NIECKOTO PAa3BUTHS, MHAWBHUIYATbHBIX BO3MOXHOCTEH U
COCTOSIHHSI 3JI0POBbSI TAKHX 00yUYaAIOITUXCA.

3. IllepeyeHb VIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS M0 JMCHUILUIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMHU Pe3yJbTATAMHU 0CBOCHHsI 00pa30BaTeIbHOM
MPOrpamMmblI

N3yuenne naHHON y4eOHOW AUCHMIUIMHBI HAMpPaBICHO Ha (OpPMHUPOBAHUE Y
00y4Jaromuxcsi KOMIETCHIIUH, IPEeACTaBICHHbBIX B Ta0uile 1.

4. CTpyKTYypa U COAepKAHUE TUCIUIIIMHBI
4.1 Pacnipenesienne TPyA0€MKOCTH IMCHUIIMHBI 10 BUIaM padoT
1o ceMecTpam

O6m1ast Tpy10EMKOCTh TUCIUTUIIMHBI cocTaBisieT S 3ad.ef. (180 gacoB), ux
pacmnpeneneHue o BuaaM padoT ceMecTpaM MPeICcTaBlIeHo B Tabiuiie 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

No Kon Copepxanue WNuaukaTopsl B pe3ynbrate n3yueHus: yaeOHON AUCHUTIIMHBI 00y4YaIOUIUeCs] TOJKHBI:
~ | KoMmmeTe | KoMIeTeHUUHU (Win e€ KOMIIETEHITU M
/i 3HaTh yMETh BIIAJIETh
HIIUU YaCTH)
1 Crioco0eH ornpenensiTh
P YK-2.4 Be160p npaBoBBIX
KpYT 3aj]a4 B paMKax HOPMAaTHUBHO-TEXHUYECKYIO |[IPUMEHSTh HOPMaTHUBHEIE
o Y HOpMaTHUBHO- HaBbIKaMH pabOTHI €
MOCTaBJICHHOM 1IeJIU 1 JIOKYMEHTAIIUIO 110 JIOKYMEHTBI MPU .
TEXHUYECKUX JOKYMEHTOB, MPOEKTHOMN
BBIOMpATh ONTUMAIIbHBIE MPOEKTUPOBAHUIO CUCTEM | BHIOJTHEHUH MPOESKTHBIX .
MPUMEHSIEMBIX IS JOKyMEHTAaIue,
YK-2 CIOCOOBI X PEIICHHUS, . BOJOOTBEICHUS, pabort, OlIeHUBATh
9 pelIeHUs 3aJaHui METO/IaMH TMPOBEPKU
UCXOJS U3 ICUCTBYIOIINX . TpeOoBaHUs K COOTBETCTBHUE MPOECKTHBIX
npodeccuoHanbHOM . COOTBETCTBUS
MPaBOBBIX HOPM, MIPOCKTUPOBAHUIO pelieHuit HOpMaTHUBHBIM
JeATeTbHOCTH . MIPOEKTOB HOPMATHUBAM
UMEIOLINXCS PECYPCOB U OUHCTHBIX COOPYKEHUU TpeOOBaHUSM
OrpaHUYCHU N
2 [TKoc-1 |CmocobeH K y4acTHiO B I1IKoc-1.1 3ganus u CrelUaTu3UPOBAHHBIM
CO3/IaHUU BJIaJICHHUE METOJIaMU METOJUKH THIPABIMYECKUX | BBIOTHATH PacyeThl 1O nns
UH()OpPMaAITMOHHBIX CO3JIaHuUs pacyeToB ceTei MPOTMYCKHOM CTIOCOOHOCTH | TUAPABIMUECKUX
Mojienield 00bEKTOB WH(pOpPMaAITMOHHBIX BOJIOOTBEICHUSI, IPUHIIUIIBI | TPYOOTIPOBOJIOB, pacyeToB, METOJaMHU
CUCTEM BOJIOCHA0KEHUS U | MOJIENIEH CUCTEM paboThl OUHUCTHBIX ONpENENATh NapaMeTpbl | TPOCKTUPOBAHUS
BOJIOOTBEICHUS BOJIOCHAOKEHUS U COOPYKEHHI HaCOCHOTO O0OPYJOBaHUs | KaHAIM3AIIMOHHBIX
BOJIOOTBEJICHUS ceTe
[TKoc-1.2 YMenue pemats
3a/1auu, CBSI3aHHBIE C
HaBBIKAMU
MIPUMEHEHUEM B MPOU3BOIUTH MOJO0P
. TEXHOJIOTHH OYUCTKH MIPOCKTUPOBAHUS
MPaKTUYECKON o0opyoBaHUs TSt
CTOYHBIX BOJI, TPUHITUIIBI . |OYHCTHBIX
JIeATETbHOCTH METOJI0B OUYUCTHBIX COOPYXKEHUH, .
paboTHl OCHOBHOTO H COOPYKECHH,
CO3JIaHUS BBITIOJTHATH PacueThl
BCIIOMOTaTeJIbHOTO METO/IaMH pacyeTa
UH(OPMAIIMOHHBIX KaHaTU3allMOHHBIX
. 00opyIoBaHUs . TEXHOJIOTHYECKUX
MOJIeJIeH CUCTEM HaCOCHBIX CTaHIIUN
napameTpoB
BOJIOCHAOKEHUS U
BOJIOOTBEICHUSI
3 |lIKoc-4 |Cnocoben k opranuzauuu | [IKoc-4.1 3nanus u TEXHOJIOTMYECKUE CXEMBI | IIPOEKTUPOBATH HaBbIKAMU
JESATETLHOCTH 110 BIIAJICHUE METOIaMH OYHCTHBIX COOPYKEHUH, KaHAJIM3aIlMOHHBIC MIPOCKTUPOBAHUS




o0ecreveHunIo pecypcami,
TEXHHYECKOMY
00CITy)KMBaHUIO,
KOHTPOJIIO Ka4eCTBa U
paloHaIbHOTO
UCIIOJIb30BaHUS
MIPUPOJIHBIX PECYPCOB,
JKOJIOTMYECKOU
06e301macHOCTH paboT B
00JacTi HHXKEHEPHOU
UHGPACTPYKTYPHI IPH
TTOMOIIIH IU(PPOBBIX
TEXHOJIOTHI

OpraHu3aIy padoThl

MCTOJHKH pacycTa

HaCOCHBIC CTaHIIUH,

COOPYKEHHM OUUCTKU

WHXXEHEPHOU COOpYKEHHI Ha BBITIOJIHATH KOMIUJIEKCHBIE |[TOBEPXHOCTHOI'O CTOKA,

HH(PpacTPyKTyphI BOJOOTBOJAIIMX CETAX pacyeThl CUCTEM OYHCTKH | METOJIaMU pacyeTa
napameTpoB OUHCTHBIX
COOPYKEHMI

[1Koc-4.2 YMenue pemaTth MPOBOJUTDH AHAIIN3 MeTOoIaMuU

3aJ1auM, CBS3aHHbIE C
MIPUMCHEHHUEM B
MPaKTUYECKOU
JeSITETLHOCTH METOJIOB
paboTHI ITU(POBBIX CUCTEM
B 00J1aCTH NHXEHEPHOU
JIESITEIbHOCTH

KPUTEPHUH OIICHKH
3¢ (HeKTHBHOCTH pabOTHI
OYHUCTHBIX COOPYKCHHIA,
METOJIMKH pacueTa
Harpy30K Ha CUCTEMBI
BOJIOOTBEICHUS

paboThl
KaHaJW3aIlMOHHBIX CETEH,
OILICHHUBATD

3¢ hekTHBHOCTH PabOTHI
HACOCHOT0 000pyTI0BaHUS

ONTUMU3ALMU PAOOTEHI
OUMCTHBIX
COOPYKEHHUI,
HaBbIKaMU pacyeTra
PEKUMOB PabOTHI
000opyI0BaHUS




Ta0Omuma 2

PacnpenesieHue Tpy10€MKOCTH TMCUMILIMHBI 10 BHIaM padoT Mo ceMecTpam

. TpynoémkocTh

Bupa yueOHoii padoThl qac. SR T
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 180/4 180/4
1. KonrakTHasi padora: 40,4/4 40,4/4
AyauTopHas pa6oTa 40,4/4 40,4/4
8 MoMm uuce:
nexyuu (J1) 16 16
npaxmuyeckue 3ansmusi (113) 20/4 20/4
kypcosas npoekm (KII) (koncynomayus, 3awuma) 2 2
KOHCYIbmayuu nepeo dK3aMeHoM 2 2
KOHMAKMHAs paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocrositeabHas pabora (CPC) 112,6 112,6
Kypcosas paboma/npoexm (KII) (noocomoska) 36 36
CAMOCMOSIMENbHOE U3VHEHUE PA30eN08, CAMON0020MOBKA 76,6 76,6
(npopabomka u nomMopeHue 1eKYUOHH020 Mamepuaia u
mamepuana y4eOHuKo8 u y4eOHvlx nocooutl, n0020moeKa K
1abOPAMOPHLIM U NPAKMUYECKUM 3AHAMUSIM, KOJLIOKGUYMAM
um.o.)
Iloozomoska K sxK3ameHy (KOoHmpoib) 27 27

By npomexyTo4HOro KOHTpOJIS:

Oxk3amen/3ammra KI1

4.2 Conep:kanme TMCIUTIIAHBI

Tabnumna 3
TemaTn4yeckuii NUIaH y4eOHOM M CIUTIIUHBI
HanmenoBanme pasnentzn H TeM Beero AyautopHasi padora BH;%?):;O(IJ); a
AUCUHMILINH (YKPYITHEHHO) I m3/C | TIKP
Pazgen 1 «CucrtemMbl BOOZOOTBEICHUS ) 20 2 2 16
Paznen 2 «HapyxHbIe KaHATN3AIIMOHHBIC 18 2 4/4 12
CETH U COOPYKEHUS Ha CEeTAX»
Paznen 3 «CocraB 1 CBOMCTBA CTOYHBIX 22 2 4 16
BOJI»
Pazngen 4 «MeToanl OUMCTKH CTOYHBIX BOJ U 28 6 6 16
00pabOTKH OCcajKa
Paznen 5 «OcHOBHBIE HaNpaBIeHUN 22,6 2 4 16,6
WHTEHCU(PHUKAIIUN U PEKOHCTPYKIIUU CUCTEM
BOJIOOTBEJICHUSI M MUX COOPYKEHUIN»
Kypcogoit mpoekt (KII) (koHCYIBTaIINSA, 38 2 36
3aI1Ta)
KoHcynbTamuum nepen sK3aMeHOM 2 2
KonraktHas paboTa Ha IPOMENKYTOUHOM 0,4 0,4
koHTpose (KPA)
ITonroroBka K 3K3aMeHY 27 27
Bcero 3a 7 cemectp 180/4 | 16 20/4 31,4 112,6
HToro mo gucuumnjinue 180/4 16 20/4 31,4 112,6
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Conep:kanue pa3ieioB JUCHUILTHHBI

Pa3nea 1. CucreMbl BOIOOTBEICHUS

Tema 1.1. Bseoenue. Cxemul u cucmemuvl 80000MEeO0EHUSL.

Onpenenenue TUCIUILIMHGI "Bo00TBeIcHNE (KaHAIM3AIHsI) K OYMCTKA CTOYHBIX BOJT"
KaK OJTHOM W3 OTpacliieil HayKu M TEXHUKH. 3aKOHOATEIbHBIE OCHOBBI BOIOOTBEJICHUS KaK
COCTAaBJBIIOIICH TMPOOJIEMbI  3alllMTHI  370POBBS  HAIMH, COXPAHHOCTH 3KOCHCTEMBI.
OcoOeHHOCTH CUCTEM KaHAIM3aIMY /ISl arpONpPOMBIIUICHHBIX paiioHOB. X 3HAUMMOCThH B
npo0OJieMax OXpaHbl BOJHBIX PECYPCOB, CAHUTAPHO-3IHICMHOJIOTMIECKOM OE30MacHOCTH,
BIMSHUE HAa pa3BUTHE Pa3IMUHBIX oOTpaciieid xo3siictBa.  CoBpeMEHHbIE MPOOIEMbI
YTUIIM3ALUH XO3SICTBEHHO-OBITOBBIX Y POU3BOACTBEHHBIX OTXOI0B.

Kparkuii ncropuueckuii ouepk. COBpeMEHHOE COCTOSTHUE CHCTEM BOJIOOTBE/ICHUS B
ropojilax M arponpOMBIIUICHHBIX pailioHaX, MEPCIEKTUBbI MX pa3BuTUs. ColManbHOE U
SKOHOMHUYECKOE 3HAYEHUE MEPOIIPUSATHI [0 BOAOOTBEAECHUIO M OUMCTKE CTOYHBIX BO/I.

Kraccudukarysi CTOYHBIX BOJ M T€HE3UC MX 3arpsi3HeHuil. OOImas cxeMa CHUCTEMBI
BOJIOOTBEJICHUS U €€ OCHOBHBIE 3JIEMEHTHL.

leHTpaim3oBaHHbIE U JICLICHTPAIM30BAHHBIE  CHUCTEMBI  BOJIOOTBEJICHUSI.
OOIectuiaBHble,  pa3liefibHble, TMOypa3lefibHble W KOMOMHUPOBAHHBIE  CHUCTEMBI
BOJIOOTBE/ICHUS. VIX OCOOEHHOCTH, JOCTOMHCTBA M HENOCTaTKH, YCJIOBHS IPUMEHEHHUSL.
YcnoBust mprueMa CTOYHBIX BOJI B KaHATU3AITHIO.

Tema 1.2. Hopmbl, pesxcumol u paciemuvie pacxoovl 60000MEe0eHUs.

DakTOophl, ONPEACIISIIONIME KOTUIECTBO U PEKUM MOCTYIUICHHUS 00pa3yIOUXCs
CTOYHBIX BOJ JUIA Pa3IUYHBIX OOBEKTOB KaHAJW30BaHUA. 3aBUCHUMOCTH
BOJIOOTBEZICHU OT  BojomorpeOneHus. Hopmbl  BogoorBeaeHus.  Hopwmbl
BOJIOOTBEICHUS (YIEIbHbIE PACXO/Ibl) JUISl PA3IMUHBIX OTpaciield MPOMBIIIIIEHHOCTH.
KoadduimenTsl HepaBHOMEPHOCTH BOJOOTBEICHU (4acOBbIE, CYyTOUHBIE, 00IIKE).

OnpeneneHue pacueTHBIX CYTOYHBIX, YaCOBBIX M CEKYHJIHBIX pPacXOI0B
OBITOBBIX M TIPOU3BOJICTBEHHBIX CTOYHBIX BOA. Moaynb cToka. PacdeTHoe,
SKBUBAJICHTHOE Y MIPUBEJICHHOE YHCIIO )KuTenen. OnpenesieHne KOJIUYeCTBA CTOUHBIX
BOJI HACEJIEHHOTO MyHKTA. ['padvku MpUTOKA CTOYHBIX BO/I.

Pa3znen 2. HapyxHble KaHAIM3alMOHHbIE CETH U COOPY/KEHMS HA CETSIX

Tema 2.1. Peotxcum pabomol cucmemuvl 60000MEe0eHUsL.

OCHOBHBIE HMCXOJHBIC JaHHBIE I Ppa3pabOTKH MPOEKTOB BOJIOOTBEIICHMUS.
[IpaBuna  TpacCUpPOBKM  HAPYXKHBIX  KaHAJIMW3AaMOHHBIX  ceTe. baccelHbl
KaHanu3oBaHus. [ToHATHUS O cXxeMax BOJOOTBEACHUS, UX Kiaccudukaius. OakTopsl,
BIIMSIONIME Ha BBIOOp cXxembl. llepneHmukyispHas nepeceueHHas, napajuiesibHas,
paauanbHas U IPYrUue CXeMbl, X JOCTOMHCTBA U HEJIOCTATKH, YCIOBHS IPUMEHEHHUS.

Pacnionokenue KaHaTU3alMOHHBIX TPYOONPOBOAOB B MOMEPEYHOM Mpodusie
YJIUI] OTHOCUTENBHO PAa3IMYHBIX COOPYXKEHUM U KOMMYHUKalui [ 1yOuHa 3amoxxeHus
BOJIOOTBOASIINX TPyO: MakCUMasbHasi, MUHUMAaJIbHAS, HavYalibHas. BogooTBosImme
TpyOBI ¥ KaHAJIBI, TUITHI ¥ TUJPABIMYCCKUE XapaKTEPUCTUKHU, OCOOEHHOCTH U YCIIOBHUS
npuMeHeHus1. OCHOBHBIE XapaKTEPUCTHKHU MMOTOKA CTOYHON JKUJKOCTH, (DaKTUIECKUN
U PACUETHBIM PEXKUMBI JIBUKEHUS CTOYHBIX BOJ B BOJOOTBOJAIIUX CETSAX. OCHOBBI
TUAPABIMYECKOTO pacyeTa CaMOTEYHBIX KAHAJIM3AIMOHHBIX CETEH, OCHOBHBIC
3aKOHOMEPHOCTH W pacueTHbie  (opMyibl.  3HaueHUs  KOA(POUIIMEHTOB
IIEPOXOBATOCTU, KOIPHUIIMEHTHI THIPABINYECKOTO TPEHUS MO JJIUHE TPYO, MECTHBIC
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conpoTuBieHusi. OmnpeeneHre pacxol0B Ha pacy€THhIX ydacTtkax. llomyTHbie,
TpaH3UTHbIE, OOKOBBIE U COCPEOTOYEHHBIE PACUETHBIE PACXO/IbI U X OINpE/EICHHE.
PacueTHbie CKOPOCTH TOTOKA, YKJIOHA JIOTKA, HAIMOJHEHHS TPYO M COOTHOIIEHUS
Mexay HUMU. CaMOOuMIaImUecs: CKOPOCTH, HAUMEHBIIUME YKIOHBI U JTUAMETPHI.
be3pacueTHble y4YacTKM KaHaTU3allMOHHOW ceTH. ['uapaBiavueckuil pacuer u
MOCTPOEHUE MPOJOJIbHBIX MPOPUICH YIUUYHBIX CETEH U KOJIIIEKTOPOB.

Tema 2.2. OcHosuvie npasuia KOHCMPYUPOBAHUS KAHATUZAYUOHHLIX Cemel.
Kananuzarnmonnsie TpyObl, KOJJIEKTOPHI, KaHAJBI U TpeOoBaHus K HUM. COBpEeMEHHBIC
KOHCTPYKITUH, MaTEpUAJIbl M CTAHIAPTHL. Y cIIOBUA IpuMeHeHus1. CIIoCOOBI U Cpe/ICcTBA
coenuHeHus. OOmme TpeOoBaHMA IO  CTPOUTENBCTBY M 3KCIUTyaTaluu
KaHaJIM3aIUOHHBIX CETEH.

Kananuzarmmonnsie konoauel. CoenMHUTENbHBIE KaMepbl. OCHOBHBIE CBEJICHUS
0 KOHCTPYKITUSAX, BELIOOPE MECTa PaCIOJIOKECHUSI.

JIrokephl, >3CTakajbl, MNEPEXOAbl W JPYrHE COOPYKEHUS HAa CETH IIpHU
MIEPECEUEHUH C ECTECTBEHHBIMU MPEMSATCTBUSIMH, TIOJ3EMHBIMA WU HA3€MHBIMU
COOPYKEHUSIMH.

KananuzammonHele  HAaCOCHbIE  CTAaHUUM W NPUEMHO-PETYIUPYIOIINE
pesepByapbl. Bpibop Mecta pacrnosiokeHusi. OCHOBHBIE THUIBI W KOHCTPYKITUH.
O6opynoBanue. OCOOEHHOCTH PEXKXUMOB paboThl. OTpeieIeHHe EMKOCTH TPUEMHOTO
U aBapuiftHO- perynupytoiero pesepryapon (APP).

Tema 2.3. [lodicoesas kananuzayusi.

Hasnauenne noxneBoit cet. CUCTEMBI TOXKIAEBOM KaHaNIW3auuu. BHyTpenHne
U HApyXHbIE BOJNOCTOKH. IIpoekTMpoBaHMe CXeM TOXKAEBOM CETH. YUET
METEOPOJIOTHYECKUX YCIOBUM MpHU pacuere J0xkIeBoil ceTu. OCHOBHbBIEC CBEJICHUS 00
OTPENICICHUH PACUETHBIX PACXOJOB JOXKJEBBIX BOJI Ha Yy4YacTKaX OTKPBITOM U
3aKpeITO  ceTu. (OCOOEHHOCTHM THAPABIMYECKOTO pacyeTa, TPACCUPOBKU U
KOHCTpyHUpoBaHus ceteil. HamopHsiil pesxkxum paboThl qoxaeBor cetu. KoHcTpykiuu
Y PaCIoJIOKEHHUE TOKICTTPUEMHHUKOB.

Pa3nen 3. CocTaB U CBOWICTBA CTOYHBIX BOJT

Tema 3.1. Hepacmeopumvie, KOIIOUOHblE U PACMEOpUMbIE Geujecmea 6
CMOYHOIU 800e.

CaHuTapHO-XMMHUYECKUN aHallM3 CTOYHBIX BOJA. BO3MOXKHBIE UX COCTOSHUS U
reHe3uc. bakTepuanbHble W Ouonoruyeckue 3arpssHeHus. OOIIHMe CBEIECHHUS O
Mopdosorud U (HU3NOJOTUH MHUKPOOPTaHU3MOB, a TAKXKE O BIMSHUU (PU3HYECKHX,
XUMHUUYECKUX W  Ouosiornueckux (akTopoB Ha UX  HKU3HEACATEIbHOCTb.
Knaccuduxaiysi CTOYHBIX BOJ 10 3arpsi3HEHHOCTH. DaKTOPhI, BIUSIONINE HA COCTAB U
CBOMCTBA CTOYHBIX BOJ. OCHOBHBIC (pr3nueckue, PU3NKO-XUMUYECKUE, XUMUUECKUE U
0aKTepUOJIOTHUUECKUE TTOKa3aTeIu 3arpsi3HEHHOCTH CTOYHBIX BOJ. 3aJa4d U YCIIOBHS
MPOBEICHUSI aHAIKM3a CTOYHBIX BOJ. O3HAKOMIIEHHE C METOIAMH OTIPEJEICHHS 00ILIEro
OPTraHUYECKOTO YIJIEpOJia, OKHCISIEMOCTH, OWOXMMHYECKOM TOTPEOHOCTH B
kucnopone (BIIK), xumuueckoit morpedbnoctu B kucinopojge (XIIK), komu-tutpa
(konmu-uHAEKCa) W Apyrux — mokasareneir.  [lpomeccel  HUTpUdUKaUH,
JNEHUTPU(PUKAIIMK W WX 3HAYUMOCTh B TIpoOIeccaX OYHCTKA CTOYHBIX BOJ.
OmnpeneneHue KOHIIEHTPAIUU 3arpsi3HEHUNA, CTOYHBIX BOJI.

Tema 3.2. Boooembl, ux oxpana om 3a2psA3HeHUs CMOYHbIMU 8600AMU.
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Oxpana BomoemoB ot 3arpssHenuil. CanlluHbl, mnpaBuna oxpaHbl
MTOBEPXHOCTHBIX BOJI OT 3arpsA3HEHUN CTOYHBIMU BojaMu. [Ipoueccsl camoouunieHus
BOJIOEMOB. OnpeneneHre HEOOXOAUMOW CTENEHU OYMCTKH CTOYHBIX BOJ.
OmnpeneneHre BEIMYMHBI MIPEACIBHO JOMYCTUMOIO cOpOoca CTOYHBIX BOJ, C YUETOM
npeeibHO JIONMYyCTUMBIX U (OHOBBIX KoHIeHTparuii 3arpssHenuid (ITIJJK Co).
Hcnonp30BaHME TOPOJICKUX CTOYHBIX BOJ B CEIBCKOM XO34KMCTBE H B
MPOMBIILICHHOCTH.

Pa3znes 4. MeToabl 04MCTKH CTOYHBIX BOJ M 00padOTKH 0caaKa

Tema 4.1. Texnonocuueckue cxemvl OUUCMKU CIOYHBIX 800.

MeToapl MeXaHHUYECKOH, OMOJIOTUYECKOW, (DU3HMKO-XUMUYECKOW OYHCTKU
CTOYHBIX BOJI. COBpEMEHHBIC HAINPABICHUS B Pa3BUTUH METOJIOB OYMCTKU CTOYHBIX
BOJ U 00paboTKu ocagka. OCHOBHBIE TEXHOJIOTMYECKUE CXEMbl OUMCTKUA U METOJIbI UX
ontumu3ani. CaHWTAapHBIE W  TEXHOJOTWYECKHEe TpeOoBaHWs. TeXHHKO-
HKOHOMHYECKAsl OLIEHKA METOJOB M TEXHOJIOTHI OUYUCTKH CTOYHBIX BOJ U 00pabOTKU
ocanka. TpeOoBaHus K BBIOOpY  MecTa pacroyiOKEHUsI  OYMCTHOM CTaHIIUU.
['eHnIaHbl OYMCTHBIX CTAHUMWA. BBICOTHBIE CXEMBI  PACHOJIOKEHHUS  OYMCTHBIX
COOPY>KEHUH

Tema 4.2. Mexanuueckas ouucmka CmoyHwIX 800.

CoopyxeHust ajigs MexaHudeckod ouucTku. Pemerkn. KomOuHMpoBaHHBIE
pemeTku-apoomiku. Mx pacdeT M KOHCTpyKIUHU. [lecCKOJIOBKM TOpU30HTAILHEIE,
BEPTUKAJbHBIE, TAHTCHIIMAIBHBIC, a’pupyeMble. MeTo/Ibl pacueTa U KOHCTPYKIIUH.
OTCTOMHUKN TOPU3OHTAIBHBIE, BEPTUKAJIbHBIC, PAAUAIBbHBIE, TOHKOCIOWHBIEC.
Mertopb! X pacyeTa U KOHCTPYKIIMU; IPEUMYIIECTBA U HEAOCTATKHU.

Tema 4.3. Buonocuueckas ouucmka CMOYHbIX 600 8 eCMEeCMEEHHbIX U
UCKYCCMBEHHBIX Y CI0BUSIX.

OcCHOBBI OMOJIOTMYECKON OYMCTKU CTOYHBIX BOJ B mouBe. [loyst opoiieHus u
bunpTpany, OWOJIOTMYECKHE TMPYyAbl, Ha3HAYEHUE U O00JacTh NPUMEHEHHS.
Knaccuduxkanus mojei oporieHus 1 GUIbTPaLNH, 3eMJISACTLYSCKUX TTosIei. MeTo bl
pacuera u ycrtpoiictBo. HopMmbl Harpy3ku. Pacrnpenenenue ctounbix Boa. OTBOJ
OUMILIEHHBIX CTOYHBIX BOJ. bronorndeckre npypl, METOAbI UX pacueTa U yCTPOMUCTBO.
TeXHUKO-95KOHOMUYECKHE OOOCHOBAHMSI TPUMEHEHMS TI0JI€H OpOIleHUs, TMOoJIeh
buabTpay U OMOJIOTHYECKUX MPYIOB.

Teopetnueckue ocHOBBI OuoduibTpanuu. Knaccudukaius OUOTOTHUUECKUX
(GuUIbTPOB, HA3HAYEHUE, pacyeT M KOHCTPYKUMHU. BeHTwmsiuus OuopuiabTpoB.
[Tpunuun pabdotsl. Peunpkynsuusa. PacnpeneneHue CTOYHBIX BOA MO OMO(GUIBTpaM.
TexHUKO-2KOHOMUYECKHE MOoKa3aTean OnopuabTpoB. BTopuyHbie OTCTOMHUKHY.

Tema 4.4. buonocuyeckas ouucmrka CMo4HbIX 800 8 AIPOMEHKAX.

CymHocTh OHOXMMHYECKMX MpPOLECCOB B ajspoTeHkax. Kiaccudukanus
a’POTEHKOB. TEeXHOJIOTHYECKHE CXEMBbI PabOThl a’dpOTEHKOB. CHCTEMBI a’palvu |
TUTIBI  a3paTopoB (TTHEBMATUYECKHE, MEXaHUYECKWEe, CTpyHHBIC, JpIu]THBIE).
KoHCTpyKIIMM KOpUIOPHBIX a’pOTEHKOB. MeToapl pacuera a’pOTEHKOB. TeXHUKO-
HDKOHOMHUYECKHE TIOKa3aTelid padOThl PA3IMYHBIX THUIIOB M CXEM adPOTEHKOB.
BTopuuHbie OTCTONHUKH.

Tema 4.5. Obpabomka, obezspedicusarnue u UCNOIb308AHUE OCAOKA.

CoctaB u cBoiicTBa 0caakoB. OCHOBHBIE METOJIBI M COOPYKEHUS IS
oOpaboTku ocanka. [Iporecchl cOpakuBaHUsSI CTOYHBIX BoJA.  Me3zoduinbHoe U
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TepMOpUIbHOE COpaKMBaHUE, A9POOHAs CTAOMIIM3AIIUS U YCIOBHS UX MNPUMEHEHHUS.
Centuku, JBYXbSPYCHbIE OTCTOMHUKHM, METAaHTEHKH, HX pacuyeT. AdspoOHbIE
crabunu3aTopel. TUNBl WIOBBIX IUIOMIAMOK. MoBble mnpyasl M yCIOBHS HX
npumeHeHus. [lepekauka WJIOB M OCaJAKOB CTOYHBIX BOJA. MexaHHUecKoe
00€3BOKMBAHUE OCaJKa CTOYHBIX BOJ Ha BakyyM-(QuibTpax, LEHTpodyrax,
JICHTOYHBIX M paMHbIX mpeccax. OOpabotka ¢yrata u ¢unsTpata. Tepmuueckas
o0paboTka ocanka. Mcnonap3oBaHue 0caika CTOYHBIX BOJI AJISl CEJIBCKOXO03HCTBEHHBIX
LETICH.

Tema 4.6. Memoowi u coopyoiceruss 015 21y00K0U 000HUCKU CHOUHBIX 800.

Metonpl  TTyOOKOrO yAaieHHs B3BEIIEHHBIX BelIecTB. DUIBTPBL, OCOOCHHOCTH
KOHCTPYKIIUH U pacdeT. MukpoduisTparwiss. MeTopl ¥ CXeMbI OUMCTHBIX COOPYKEHUH TS
ITyOOKOM OYMCTKH OT a3ota M ¢ochopa. MeToapl XUMHIECKOW U (DHBUKO-XUMHUYECKON
TTyOOKOM OYMCTKH CTOYHBIX BOA. BhIOOp Meroia riryOOKOW OYMCTKHA B 3aBUCHMMOCTH OT
COCTaBa 3arpsi3HEHUI U HEOOXOIMMOM TITyOHHBI X YIAJICHHUS U3 CTOYHBIX BO/I.

Tema 4.7. Obeszapadsicusanue CMo4HbIX 800.

Meronabl 06e33apaKuBaHus CTOYHBIX BOJ. Y CTaHOBKH Uil 00e33apaskuBaHUs
cTouHbIX BoJl. KoHcTpykunu cmecutenei. KontaktHeie pe3epByapbl. Bridbop mMecta u
TUIAa BBITYCKAa CTOYHBIX BOJ B  COOTBETCTBUHU C CAaHUTAPHBIMU TPEOOBAHMSIMU.
KoHCTpyKIIuM BBIITYCKOB.

Pa3znesa 5. OcHOBHbIE HANPABJIEHU UHTEHCH(PUKANNH U PEKOHCTPYKUIHNH
CHCTEM BOJOOTBEAEHHMS] M UX COOPYKeHUMH

Tema 5.1. Cucmemovl  80000meedeHUs. MANOHACENEHHBIX MeCH U OMOEeIbHO
PACNONONHCEHHBIX 0OBEKMOS.

Oco0EHHOCTH CHUCTEM BOJOOTBEJICHUS M OYHCTHBIX COOPYKEHUH, IPU MAJIOM
KOJINYECTBE CTOYHBIX BOJA. WHAMBUIyaJbHBIE OYUCTHBIE coopykeHus. I[loms
NOA3EMHON  (uiIbTpanuu. OuIbTPYIOIIME  TPAHILIEH. [{upKyIALMOHHBIE
OKHUCJIUTENIbHbIE KaHalbl. DBHOQUIBTPHI Ha MalbIX OYHUCTHBIX COOPYKCHHSX.
ApPOTEHKU-OTCTOMHUKHN C TPOJJIEHHOW adparmeit. KommakTHbie OJIOKM OYHMCTHBIX
COOPYKCHUHU.

Tema 5.2. Ouucmka u ymuau3ayus CMOYHbIX 800 IHCUBOMHOBOOUECKUX U
NMUYEB0OYECKUX (hepM U KOMNIEKCO8.

XapakTepucTUKa CTOYHBIX BOJI dKUBOTHOBOTYECKUX U MTUIIEBOIUYECKHUX (epM U
KOMILJIEKCOB C TOYKH 3pEHUs OXpaHbl  OKpY>Karollell cpenpl, CaHUTapHO-
AMUAEMHUOJIOTHYECKOW O€30MacHOCTH U BO3MOXHOCTH yTUiM3auuu. OCHOBHBIE
CXEMBbI U KOHCTPYKIIMM OYUCTHBIX COOPYKEHUH.

Tema 5.3. PekoHcmpykyuu cucmem 80000MEe0eHUs. U UX COOPYHCEHU

OCHOBHBIE ~ METOJIbl BOCCTAHOBJICHUSI U CAHAIIMM BOJOOTBOJSIINX CETEH U
KOJUIEKTOpOB.  OCHOBHBIE  HamNpaBICHWH  WHTEHCU(UKAIMU  adPOLIMOHHBIX
COOPYKEHUN. ADPOTEHKHM C MCIOJb30BAHUEM HEUTPaJbHBIX HOCUTENEH. MeTonbl
uHTeHCcHu(uKauu padotel OnohuasTpoB. [lorpyxxusie OnohuILTPHL. bruopeakTopsl.
MeTtonp! dioxynsinun, HIoTauu, KOAryJIupOBaHUS U COPOIIUU.

4.3 Jleknuu / npakTU4YeCKHe 3aHATHS
Ta0Omuma 4

Coneprkanue JeKIM MPAKTHYECKHUX 3AHATHI M KOHTPOJIbHbIE MEPONPUATHSA
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No HaszBanne Ne u Ha3zBaHMe JIeKIUit/ dopmupyembie Bun Kou-80
wn pasaena, J1260paTOPHBIX/ l'lpaKTPl‘lefRPIX/ KOMIETeHIHH | KOHTPOIBLHOTO |
TeMBI CeMHHAPCKHUX 3aHITHI MeponpHsITUsI
1. Pa3zgen 1. CucreMbl BOZOOTBEICHHS. 4
Tema 1.1. Jlexmms Ne 1. O01mas cxema VK-2.4; IIKoc- | YcTHbIi onpoc 2
Beenenue. CHCTEMEI BOJOOTBECHUS U €€ 1.1; I1IKoc-1.2;
CxeMsl 1 OCHOBHBIE DJIEMEHTEL. I[1IKoc-4.1;
CHUCTEMBI [TKoc-4.2
BogootrBeleH | [IpakTuueckas padora Ne 1, 2. VK-2.4; ITIKoc- Ompoc / 4
usl. [Ipaktuyeckoe oznakomsienue ¢ | 1.1; [TKoc-1.2; Juckyccus
HOPMaTHUBHOM JIMTEPATypOH 110 [TKoc-4.1;
BOJOOTBEICHUIO HACEIEHHBIX [TKoc-4.2
nyHkToB. [IpaBuiia TpaccupoBku
ceTen.
Tema 1.2. Jleknusa Ne 2. Pexxum VK-2.4; IIKoc- | YcTHbIi onpoc 2
Hopwmpl, MOCTYIUIEHUSI 00pa3yroImuXcs 1.1; IIKoc-1.2;
PEXKUMBI U CTOYHBIX BOJI JJISI PA3IUYHBIX [TKoc-4.1;
pacyeTHbIE 00BEKTOB KaHAJTU30BAHMS [TKoc-4.2
pacxosl [IpakTrueckas padota Ne 3,4. VK-2.4; TIKoc- Ompoc / 4
BOJIOOTBEZIEH | [[eHTpanu30oBaHHbBIC U 1.1; ITIKoc-1.2; | TectupoBanue
usl. JIEHEHTPAIIM30BAHHBIE CHCTEMBI [TIKoc-4.1;
BOJIOOTBEICHU. [1Koc-4.2
2. | Paznen 2. Hapy:xHble KaHAJIU3allHOHHbIE 6/4
CeTH M COOPY:KEHHsI HA CeTHX.
Tema 2.1. Jlexuus Ne 3 KonnyecTtBo u VYK-2.4; I1IKoc- | YcTHBIN onpoc 2
Pexum PEXHUM MOCTYIUICHUS 1.1; ITKoc-1.2;
paboTsl CTOYHBIX BOJI. Pe:xrMBbI [TKoc-4.1;
CUCTEMBbI JIBUKEHHSI CTOYHBIX BOJI [1Koc-4.2
BonooTBeseH | [IpakTuueckas padorta Ne 5,6 VK-2.4; ITIKoc- Omnpoc / 4/4
us. Omnpenenenne pacueTHbIX 1.1; [IKoc-1.2; | [duckyccus;
CYTOYHBIX, YACOBBIX U I1Koc-4.1; TectupoBanue
CEeKYHIHBIX PacxoJ0B [TKoc-4.2
OBITOBBIX U
MIPOU3BOICTBEHHBIX
CTOYHBIX BOJI
Tema 2.2. Jlexuust Ne 4,5. OcHOBHbIE VK-2.4; I1IKoc- | YcTHBII onpoc 4
OO01ue UCXOIHBIE TaHHBIE IS 1.1; [IKoc-1.2;
BOIIPOCHI pa3pabOTKU MPOEKTOB [1Koc-4.1;
MPOEKTUPOBA | BOJOOTBEAEHHUS. MeToabI [TKoc-4.2
HUS pacyeTa CUCTEM BOJIOOTBEJCHUSI.
BOZIOBOJIOB U | CHCTEMBI BOJIOOTBEACHUS
BOJIOHATIOPH | PA3JIMYHBIX OOHEKTOB.
BIX CETEeH. [IpakTuueckast padora Ne 7. VYK-2.4; ITKoc- Omnpoc / 2
ceTen. IIpuHLHUIIBI TPACCUPOBKHU 1.1; [IKoc-1.2; | [duckyccus;
BOJIOITPOBOJAHBIX JIMHHM. I1Koc-4.1;
CriocoObl coeTMHeHUs [TKoc-4.2
TpyOoIpoBo0B. Pexxum
JIBUKCHHSI CTOYHBIX BOJI
Tema 2.3. Jlexmus Ne 6. JloxxaeBast YK-2.4; TTIKoc- | YcTHBIH ompoc 2
Bonmoemsl, nx | kaHaau3amus. 1.1; [TKoc-1.2;
OXpaHa OoT [TKoc-4.1;
3arps3HEHUs [TKoc-4.2
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Ha3zBanue

Ne n HazBanme Jexnmii/

dopmupyembie

Bun

bIX YCJIOBUAX.

Ne Koxa-Bo
wn pasaena, J1260paTOPHBIX/ l'lpaKTPl‘lefRPlX/ KOMIETeHIHH | KOHTPOIBLHOTO |
TeMBI CeMHHAPCKHUX 3aHITHI MeponpHsITUsI
CTOYHBIMU [TpakTrueckas padota Ne 8. VYK-2.4; ITKoc- Ompoc / 2
BOJIaMH. [IpoekTupoBanue cxem 1.1; ITKoc-1.2; Juckyccus;
IIOKIEBOM CETH I[1IKoc-4.1;
[TKoc-4.2
3. Pa3gen 3. CocTaB H cBOMCTBA CTOYHBIX BO/. 6
Tema 3.1. Jlexuus Ne 7. CanurapHo- VK-2.4; ITIKoc- | YcTHbI onpoc 2
HepactBopr | XMMHUYECKUI aHAJIU3 CTOYHBIX 1.1; [TKoc-1.2;
MBIC, BOJ IIKoc-4.1;
KOJUIOUIHBIE [1IKoc-4.2
u [IpakTrueckas padota Ne 9,10. VYK-2.4; ITIKoc- Ompoc / 4
pactBopuMBbl | DakTopsl, Bnustonme Ha coctaB | 1.1; [TKoc-1.2; Juckyccus;
€ BEIIIECTBA B | K CBOIMCTBA CTOYHBIX BOJI. I[1IKoc-4.1; TectupoBanue
CTOYHOM ITKoc-4.2
BOJIC.
Tema 3.2. Jlexuus Ne 8. Oxpana BogoemoB | YK-2.4; [1Koc- | YcTHbIN onpoc 2
Bonoopbl. OT 3arpsi3HEHUI 1.1; ITKoc-1.2;
[M'unpaBnuuec I[1IKoc-4.1;
KM pacuer [1Koc-4.2
BOJOBOJIOB ITpaktiueckas padora Ne 11. VK-2.4; IIKoc- Ompoc / 2
OmnpeneneHne HEOOXOTUMOM 1.1; ITKoc-1.2; Juckyceus;
CTENIEHN OYMCTKH CTOYHBIX BOJI. I1Koc-4.1; Pemenne
[1Koc-4.2 3a;ay
4. | Pa3gea 4. MeToabl OYMCTKH CTOYHBIX BOJ U 12
00pabdoTKH ocajaKa.
Tema 4.1. Jlexmust Ne 9. OGmacthb VK-2.4; I1IKoc- | YcTHBII onpoc
TexHonornye | NPUMEHEHUS 30HHBIX CHCTEM 1.1; TTKoc-1.2; 5
CKHE CXEMEI BOJOCHAOKEHHUS I1Koc-4.1;
OUYHCTKH [TKoc-4.2
CTOYHBIX BOJ. | [IpakTuueckas pabora Ne 12. VYK-2.4; I1IKoc- Omnpoc /
CoopyxeHus, HeOOXOAUMbIE 1.1; ITKoc-1.2; JUCKYCCHUS; 2
MIPH YCTPOMCTBE 30HHBIX CUCTEM [TKoc-4.1; TectupoBanue
[TKoc-4.2
Tema 4.2. Jlexuus Ne 10. Meroasl VK-2.4; I1IKoc- | YcTHBI onpoc
MexaHudeck | MEXaHUYECKOM OUYMCTKH 1.1; ITKoc-1.2; 2
ast OUMCTKa CTOYHBIX BOJI. I1Koc-4.1;
CTOYHBIX BO/I. [TKoc-4.2
IIpakTruueckas pabora Ne 13. VK-2.4; ITKoc- Omnpoc /
CoopyxeHus 1 1.1; [IKoc-1.2; | TectupoBanue 2
MEXaHUYECKOH OUYMCTKH I1Koc-4.1;
CTOYHBIX BOJI. [TKoc-4.2
Tewma 4.3. Jlexuust Ne 11. OcHOBBI VYK-2.4; I1IKoc- | YcTHBI ompoc
buonornueck | OMOIOTHYECKON OUMCTKH 1.1; [MKoc-1.2; 2
ast OUMCTKa CTOYHBIX BOJ I1Koc-4.1;
CTOYHBIX BOJI ITKoc-4.2
B [IpakTuueckas pabora Ne 14. VYK-2.4; ITKoc- Ompoc /
€CTeCTBEHHBI | MeTosl pacuera u ycTpoiictBo | 1.1; [1Koc-1.2; | TectupoBanue
X B I1Koc-4.1; 2
HCKYCCTBEHH [TKoc-4.2
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Ha3zBanue

Ne n HazBanme Jexnmii/

dopmupyembie

Bun

Ne Koxa-Bo
wn pasaena, J1260paTOPHBIX/ l'lpaKTPl‘lefRPlX/ KOMIETeHIHH | KOHTPOIBLHOTO |
TeMBI CeMHHAPCKHUX 3aHITHI MeponpHsITUsI

Tema 4.4. Jlexnua Ne 12. CymHocTh VK-2.4; IIKoc- | YcTHbIi onpoc

Buonornveck | OMOXMMHUYECKHUX MPOLIECCOB B 1.1; IIKoc-1.2; 5

asi OUUCTKa a’pOTEHKAX. I[1IKoc-4.1;

CTOYHBIX BOJI [TKoc-4.2

B [IpakTrueckas padora Ne 15. VYK-2.4; ITIKoc- Ompoc /

asporeHkax. | TexHonoruyeckrue CXemsl 1.1; [IKoc-1.2; | TectupoBanue 2
paboThl adPOTEHKOB [TKoc-4.1;

[TKoc-4.2

Tema 4.5. Jlexnua Ne 13. IIpoueccsl VK-2.4; IIKoc- | YcTHbIi onpoc

OOpaboTka, | cOpaxMBaHUSI CTOYHBIX BOJI. 1.1; ITKoc-1.2; 9

00e3BpeKHBa I[1IKoc-4.1;

HUE U [TKoc-4.2

ucnoib3oBaH | ITpakruyeckas pabora Ne 16. VK-2.4; IIKoc- Ompoc /

e 0CaIKa. Cenrtuku, AByXbsPYCHbIE 1.1; ITKoc-1.2; JIIUCKYCCHS; 2
OTCTOMHHUKH, METAHTECHKH, UX I1Koc-4.1; TectupoBanue
pacyer. [TKoc-4.2

Tema 4.6. Jlexumst Ne 14. Mertoasl VK-2.4; I1IKoc- | YcTHBI orpoc

Mertonsl u rI1yOOKOro yJaaneHus 1.1; I[TKoc-1.2; 2

COOpPYEHHS | B3BCLICHHBIX BEUIECTB. [TKoc-4.1;

TS [1Koc-4.2

rITyOOKOH [IpakTuyeckas pabora Ne 17. YK-2.4; I[TIKoc- Omnpoc /

JTOOYNCTKH MeTtoasl XuUMHUYeCKON 1 1.1; I[TKoc-1.2; | TectupoBanue 5

CTOYHBIX BOJ. | (PM3UKO-XUMHUYECKON TITyOOKOH [1IKoc-4.1;

OYHUCTKHU CTOYHBIX BOJI. [1IKoc-4.2

Tema 4.7. Jlexuwmst Ne 15. Meroast VK-2.4; I1IKoc- | YcrHbI# onpoc

O6e33apaxkuB | o6e33apakuBanus cTouHbx Boa. | 1.1; [TKoc-1.2; 2

anue I1Koc-4.1;

CTOYHBIX BOJI. I1Koc-4.2
[IpakTuueckas padora Ne 18. VK-2.4; ITIKoc- Omnpoc /
YcTaHOBKH 1151 1.1; ITKoc-1.2; | TectupoBanue 5
00e33apaxuBaHUsI CTOYHBIX BOJI. [TKoc-4.1;

[1Koc-4.2
5. | Pazmen 5. OcHOBHBIE HANIPABJIEHU 6

HHTEHCH(PUKALIMN U PEKOHCTPYKIHMH CHCTEM

BOJIOOTBEJI€HUS] W MX COOPY:KeHHH

Tema 5.1. Jlexuus Ne 16. JlokanbHbIe VK-2.4; I1IKoc- | YcTHBI onpoc

Cucremsl OYHCTHBIE COOPYKEHHS. 1.1; ITKoc-1.2; 2

BOJIOOTBEIEH I1Koc-4.1;

ust ITKoc-4.2

ManoHaceneH | [Ipaktuyeckas pabora Ne 19. VK-2.4; ITKoc- Omnpoc /

HBIX MECT 1 KoMmmakTHbie OJIOKM OYUCTHBIX 1.1; TTIKoc-1.2; | TectupoBanue

OTJENBHO COOPYXKEHHI. [1Koc-4.1; 2

pacmoIoKeH [TKoc-4.2

HBIX

00BEKTOB.

Tema 5.2. Jlexuwmst Ne 17, 18. VYK-2.4; I1IKoc- | YcTHBII omnpoc

Ouncrtka u XapakTepruCTHKA CTOYHBIX BOJ 1.1; ITIKoc-1.2; 4

YTUTU3alUs | )KUBOTHOBOJYECKHUX U [TKoc-4.1;

CTOYHBIX BOJI | NTUIEBOIYECKUX (pepM [TKoc-4.2
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Hepequb BOIIPOCOB VI CAMOCTOATEIBbHOI0 U3YUYCHHUA TUCHUIIJIHHDBI

No HaszBanne Ne u Ha3zBaHMe JIeKIUit/ dopmupyembie Bun Kou-80
wn pasjaeda, J1a00paTOPHBIX/ l'lpaKTPl‘lefRPlX/ KOMIETeHIHH | KOHTPOIBLHOTO |
TEMBbI CEeMHHAPCKHUX 3aHSI THIi MepOnpHATHS

*)uBOTHOBOA | [IpakTnueckas padora Ne 20. YK-2.4; I1IKoc- Ompoc /
YEeCKUX U OCHOBHBIC CXEMBI U 1.1; I1IKoc-1.2; JIUCKYCCHS;
MITULIEBOTYEC | KOHCTPYKITUU OYMCTHBIX [IKoc-4.1; TecTupoBanue 2
Kux epMu | COOpyKEHUIl. [TKoc-4.2
KOMILJICKCOB.
Tema 5.3. Jlexuust Ne 19. OcHoBHbIE VK-2.4; I1IKoc- | YcTHBIi ompoc
PexoHCTpyKIl | METOJIbI BOCCTAHOBJICHUS U 1.1; ITKoc-1.2; 5
WU CUCTEM caHaIlMX BOJOOTBOISAIINX CETEH I1Koc-4.1;
BOJIOOTBEJICH | M KOJUIEKTOPOB. [1IKoc-4.2
usl U HX IIpakTuyeckas pabora Ne 21. VK-2.4; IIKoc- Ompoc /
COOPYKEHMM | MeTo1bl HHTeHCU(UKALUN 1.1; [TKoc-1.2; | TectupoBanue 5

paboTer 6MOPUIBTPOB. [MKoc-4.1;

[TKoc-4.2
Tabmuma 5

Ne | Ha3sBaume pasnena, Ilepeyens paccMaTpuBaeMbIX BOIPOCOB /I CAMOCTOSITEJILHOTO
n/n TeMblI U3yYeHUs
1. CucreMbl BOZOOTBEICHHS.
1 | Temal.l - 3aKOoHOJaTeNNbHbIE OCHOBBI BOJOOTBE/IEHHSI KaK COCTaBJISIOLIEH ITPOOIeMbI
Beeoenue. Cxemvl | 3alIUTHI 3710POBbS HALIUH.
u cucmemvl - OOmrast cxema CHCTEMBI BOIOOTBEICHHS M €€ OCHOBHBIE 3JIEMEHTHI.
80000MEBEOCHUA. (Peanusyemvie xomnemenyuu YK-2.4; [IKoc-1.1; [IKoc-1.2; IIKoc-4.1;
I1Koc-4.2)
2 | Tema 1.2. Hopmbi, | - 3aBUCHMOCTH BOJIOOTBEJICHUSI OT BOJIOTIOTPEOICHHS.
pestcumbl u - Hopmpb! BostooTBeieHus (yAenbHbIE PacXobl)
pacuemmbie (Peanuzyemvie komnemenyuu YK-2.4; IlKoc-1.1; IIKoc-1.2; IIKoc-4.1;
pacxoovl IIKoc-4.2)
80000mMBe0eHUsl.
2. Hapy:kHble KaHAJHM3ALHOHHbIE CETH U COOPY KEHMS HA CeTHAX.
4 | Tema2.1. - OCHOBHBIE UCXO/IHBIE IaHHBIE /I pa3pabOTKU MPOEKTOB
Peotcum pabomsi BOZIOOTBE/ICHUS.
cucmemul 8000- - [IpaBumna TpaccupoBKH HapyKHBIX KaHAJTH3AIIMOHHBIX CETEH.
omeeoenus. (Peanusyemvie komnemenyuu YK-2.4; I1Koc-1.1; IIKoc-1.2; I[IKoc-4.1,
ITKoc-4.2)
S | Tema2.2. - IloHATHSA 0 cXeMax BOJIOOTBE/IEHUS, UX KJIacCU(UKALIUS.
Ocnognvie npasuia | - T'y6una 3aN0KeHHs BOJOOTBOASIINX TPYO.
KOHCmMpyupoeanus | - Kanann3alnOHHbIE TPYObI, KOJUIEKTOPBI, KaHAJIBI U TPEOOBAaHUS K HUM.
KaHAanu3ayuonuslx | (Peanuzyemvie komnemenyuu YK-2.4; I[IKoc-1.1; I[IKoc-1.2; I[IKoc-4.1,
cemeil. [1Koc-4.2)
Tema 2.3. - CucTeMbl 10K1eBON KaHATM3AIUH.
Boooemwi, ux - [TpoexTupoBaHue cxeM J0KAEBON CETH.
oxpana om (Peanuzyemvie komnemenyuu YK-2.4; I1Koc-1.1; IIKoc-1.2; I[IKoc-4.1,
3aepsA3HeHUs. I1IKoc-4.2)
CMOYHBLIMU
800amu.

3. CocTaB H CBOHCTBAa CTOYHBIX BOJI.
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Ne | Haseauue paszgeia, IlepeyeHb paccMaTpuBaeMbIX BOIIPOCOB /1JIsI CAMOCTOSITEIbHOTO
n/n TeMbl HU3y4YeHUs
6 Tema 3.1. - CaHUTapHO-XMMUYECKHUI aHAIN3 CTOYHBIX BO/I.

Hepacmeopumvie, | - Knaccuukarys CTOYHBIX BOJ 110 3arPSI3HEHHOCTH.
KOJIIOUOHbIE U - OcHoBHBIE u3nYecKre, HU3NKO-XUMUUYECKHE, XUMUUYCCKHE 1
pacmeopumbvie 0aKTepHOIOTUUECKHE TTOKA3ATENN 3arPS3HEHHOCTH CTOYHBIX BOJI.
seuecmea 6 (Peanuzyemvie komnemenyuu YK-2.4; IlIKoc-1.1; IIKoc-1.2; IIKoc-4.1;
CMOoYHOU 800e. 1IKoc-4.2)

7 Tema 3.2. - OnpenenieHrue HeoOXOAUMMOM CTENIEHN OYMCTKH CTOYHBIX BOJI..
Boooemwi, ux - Hcnonk30BaHue TOPOJICKUX CTOY HBIX BOJ B CEIBCKOM XO3SHCTBE M B
oxpana om MIPOMBIIILICHHOCTH.
3aepA3HeHUs. (Peanuzyemvle komnemenyuu YK-2.4; IIKoc-1.1; IIKoc-1.2; [IKoc-4.1,
CMOYHbIMU ITKoc-4.2)
800aMU.

4. MeTobl 0YMCTKH CTOYHBIX BOJ U 00PadOTKHU OcajKa.

10 | Tema 4.1. - MeTop1 MeXaHHMUECKOM, OMOIOTUYECKOH, (PU3UKO-XUMUYECKON OUMCTKU
Texnonocuueckue CTOYHBIX BOJI.
cxembl OYUCTKU - BBICOTHBIE CXEMBI PpACIIONIOKEHUS OYHMCTHBIX COOPYKCHHM.
CMOYHBIX 800. (Peanusyemvie komnemenyuu YK-2.4; I1Koc-1.1; IIKoc-1.2; IIKoc-4.1,

[1Koc-4.2)
11 | Tema 4.2. - CoopyxeHus U1l MEXaHUYECKOW OYHUCTKH.
Mexanuueckas - OTCTOMHUKY TOPH30HTATLHBIC, BEPTHKAIBHBIC, PaJIUAIbHEIC,
OYUCMKA CMOYHbIX | TOHKOCIIOMHBIE.
800. (Peanuzyemvie komnemenyuu YK-2.4; IlIKoc-1.1; IIKoc-1.2; IIKoc-4.1;
ITKoc-4.2)

12 | Tema 4.3. - Kinaccudukanms noseit oporeHus U GUIbTpaiyu, 3eMIISICTbUSCKUX

Buonoeuueckasn TIOJICH.

OYUCTKA CMOYHBIX
800 6
ecmecmeeHHbIX U

- OTBOJI OYHIIIEHHBIX CTOYHBIX BOJL.
(Peanusyemvie komnemenyuu YK-2.4; I1Koc-1.1; IIKoc-1.2; I[IKoc-4.1,
I1IKoc-4.2)

UCKYCCEEHHBIX
VCA0BUSAX.

Tema 4.4. - Knaccudukanus 6ronornyeckux GuiIbTpoB, Ha3HAUCHUE, PACUET U
buonoeuueckasn KOHCTPYKLIHH.

OYUCTNKA CMOYHBIX
800 6

- TeXHUKO-PKOHOMUYECKHE TIOKa3aTe OMO(pUIBTPOB.
- Kiaccudukarys a3poTeHKOB.

aA3POMEHKAXx. (Peanuzyemvie komnemenyuu YK-2.4; IlKoc-1.1; IIKoc-1.2; IIKoc-4.1;
ITKoc-4.2)

Tema 4.5. - [Iporteccrl cOpakuBaHMsI CTOYHBIX BO/I.

Obpabomka, - CenTuku, IByXbAPYCHBIE OTCTOMHUKU, METAHTEHKH, UX PAaCcCUeT.

obesspedicusanue u | - Vicnonp30BaHHEe OCaIKa CTOYHBIX BOJ JIS CETbCKOXO3SIMCTBEHHBIX

UCNONIb30BAHUE ueneit. (Peanuzyemvle komnemenyuu YK-2.4; I1Koc-1.1; IIKoc-1.2; I[IKoc-

ocaoxa. 4.1; I[1Koc-4.2)

Tema 4.6. Memoowt
U COOpydiceHUsl ONs

- @ubTpBI, 0COOEHHOCTH KOHCTPYKLIUH U PACUeT.
- Meto bl XuMHuecKol U PU3NKO-XUMHUYECKOH IITyOOKOI OUMCTKU

2ny6oKotl CTOUHBIX BOI. (Peanuzyemvie komnemenyuu YK-2.4; [I1Koc-1.1; [1Koc-1.2;
000YUCTKU ITKoc-4.1; I[TIKoc-4.2)

CMOYHBIX BOO.

Tema 4.7. - Metoast 00e33apaKuBaHus CTOUYHBIX BOJIL.

Obe33zapadicusanue | - BpIOOp MecTa U TUIA BBIITyCKa CTOYHBIX BOJT B COOTBETCTBUU C

CMOYHBIX 800.

CaHUTAPHBIMH TpeOoBaHUAMH. (Peanuzyemvle komnemenyuu YK-2.4;
IIKoc-1.1; I[IKoc-1.2; I[IKoc-4.1; [1Koc-4.2)
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Ne
n/n

Ha3Banue pa3aeJia,
TEMbI

Ilepeyens paccMaTprBaeMbIX BOIPOCOB /51 CAMOCTOSITEJILHOTO
H3y4eHHust

5. OcHOoBHbIE HANIPaBJIeHN HHTEHCH(PUKAIIUN U PEKOHCTPYKIMH CUCTEM BOJ0OTBEAeHUSI H
HX COOpPYKeHU

13 | Tema 5.1. - MHiuBuUIyaibHbIE OYUCTHBIE COOPYKEHUS.
Cucmemvl - bBuouneTpel Ha MaTBIX OYUCTHBIX COOPYIKEHUSX.
80000mee0eHUs - KommakTHble OJI0KH OYHCTHBIX COOPYKEHHIH.
ManoOHACeNeHHbIX (Peanuzyemvle xomnemenyuu YK-2.4; IIKoc-1.1; IIKoc-1.2; [IKoc-4.1,
mecm u omoenvro | [1Koc-4.2)
PACNONI0INCEHHBIX
00beKmMos.
14 | Tema 5.2. - XapakTepuCTUKa CTOYHBIX BOJ KMBOTHOBOJUYECKUX M NTHUIEBOJUYECKUX
Ouucmrka u bepm.
ymunuzayust - OCHOBHBIE CXEMBI M KOHCTPYKIIMH OYHCTHBIX COOPYKECHUI.
CMOYHbBIX 800 (Peanuzyemvie xomnemenyuu YK-2.4; IIKoc-1.1; IlIKoc-1.2; I[IKoc-4.1,
arcugommnogoouecku | [1Koc-4.2)
X u
NMUYE800YeCKUX
Gepm u
KOMIIEKCO8.
15 | Tema 5.3. - OcHOBHBIE HaIlpaBlIeHUH HHTEHCU(DUKAIIUHN a9POLIMOHHBIX COOPYKEHUH.
Pexoncmpyxkyuu - Meronp! naTeHcudukamy padboTel Ono(GUIBTPOB.
cucmem (Peanuzyemvie komnemenyuu YK-2.4; [IKoc-1.1; IlKoc-1.2; IIKoc-4.1,
soooomeedenuss u | I[IKoc-4.2)
UX COOPYIHCEHUT

5. O0pa3oBaTe/ibHbIE TEXHOJIOT U

Tabmuma 6

IIpyMeHeHHe AKTHBHBIX H MHTEPAKTHBHbIX 00pa30BaTe/JIbHbIX TEXHOJIOTMH

HaumenoBanue HCII0Jb3YyEMBIX

Ne AKTHMBHBIX H HHTEPAKTHBHBIX
Tema u popma 3ansaTHA .
n/n o0pa3oBaTe/IbHBIX TeXHOJIOTHIl (hopm
00y4eHus)
1 Hapy»xHble kKaHATM3aMOHHBIE CETH 1 JI | Meron npe3eHTanuu JEKIMOHHOTIO MaTepuania
COOPY’KEHMS Ha CETAX
2 buonoruueckas ouncrtka ctounslx Box | I13 | ['pynmnoBoe o6cyxaenue, quckyccus
B €CTECTBEHHBIX YCIOBHUSX.
3 CocraB U CBOICTBA CTOYHBIX BOI JI | [IpobnemHuast nexmus
4 Mexammueckast O4rCTKa CTOYHBIX BOL JI | [IpobnemHuas nexmus
5 Cuctems! BogooTBenenus u ounctku | [13 | I'pynnoBoe o0cyxnenue, TUCKYCCHs
CTOYHBIX BOJI MAJIOHACEJIEHHBIX MECT
OTJIEJIHO CTOSIIMX OOBEKTOB.
6 OCHOBHBIE HAIIPABJICHUI JI | Merox npe3eHTanuu JEKIMOHHOIO MaTepHraa

I/IHTGHCI/I(I)I/IKaI_II/II/I " PCKOHCTPYKIIMHN
CHCTEM BOJOOTBCIACHHA H HX

COOPYKEHHI
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6. Texkymuuii KOHTPOJIb YCIIEBA€MOCTH M MIPOMEKYTOUYHAS ATTECTAIUSA 10
UTOraM OCBOEHUS JUCHUNIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32IAHUA WJIN UHbIE MATEPUAJIbI, HEOOXOAUMBbIE J1JIfl
OLICHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA AeATEJIbHOCTH

1. Ilpumepnas memamura Kypcoeo20 npoeKma.
«BomooTBEIEHME U OYHUCTKA CTOYHBIX BOJ A TOCEIKE.....uueeeer vevrrnnnnnn
o0acTm.

2. Ilpumepol mecmog 0141 meKyuye2o u nPOMeNCymouH020 KOHMpPOJisA 3HAHUIL
ooyuarwwuxca:

1. Tpy6onpoBojsl fuamerpom MeHee 500 MM MOTYT MTPOKJIaIbIBATHCS BBIIIE
rIIyOWHBI POMEP3aHUs B METpax Ha:

1-0,7; 2-0,5; 3-0,3; 4-0,1.

2. Haumensbmias rimyOuHa 3a510KEHUST BOAOOTBOASAIIMX TpyO, H, M, mist
pa3JIMUHbI JUAMETPOB omnpeaessieTcs o Gopmyiie:

1-H=hnpowmep3.; 2- H=hnpowmep3 -(0,3...0,5); 3- H=hnpomep3s +(0,3...0,5);

4- H=hmpomep3-(0,3...0,5) 6onee 0,7+d.

3. MakcumanbHas TiyOrHa 3aJI0KEHUST BOAOOTBOASIINX TPYO HPH YCIOBHH
OTKPBITOM MPOKJIAAKH B CYTTTMHUCTBIX TPYHTaX B MeTpax cocrasiset:1-7-8; 2-10-11,;
3-12-13; 4-5-6.

4. Haubonee pacnpoctpaneHHas (Gopmysia onpeaeieHus: pacCueTHOTO pacxoia
Op 5

Ha y4acTKaX BOJOOTBOJSIICH CETH:

1-no yneapHOMY CTOKY qp = o™ F*Koeu

2-110 TJIOLIA/AH KUBOTO CEUEHUS (p =

3-no HopMme BopooTBeaeHus gp = n*N*Ke,,/24*3600

5. MuHUMaIbHBIE CKOPOCTH TTOTOKA, M/C, B BojgooTBo el cetu J[=150-200
MM IIPU pacye€THOM HarnojgHeHuu 0,6 U3 yCaoBUs HE 3aUJIMBAHUS:

1-0,9; 2-0,8; 3-0,7; 4-0,5; 5-0,3.

6. HanGouspias pacueTHast CKOPOCTh ABM>KEHHSI CTOYHBIX BOA, M/C, B
METAJTUYECKUX TPyOax ObITOBOI CETH U3 YCIOBHUS HE UCTUPAHUS COCTABIISICT:

1-10; 2-8; 3-7; 4-6; 5-4.

7. HauOomnbliiasg pacueTHasi CKOPOCTh ABMKEHUSI CTOYHBIX BOJ, M/C, B
METaJUTMYECKUX TPyOax J0KIEBOU CETU U3 YCIOBHS HE HCTHPAHUS COCTABIISIET:

1-10; 2-8; 3-7; 4-6; 5-4.

8. HaubombIiee pacueTHOE HAMOTHEHUE, B IOJISX TMaMeTpa, TpyOOIpoBOIOB
osIToBOM cetr [I=150-200 MM u3 ycnoBus e€ BeHTHsiiuu cocrasinset: 1-0,6; 2-0,7;

3-0,75; 4-0,8; 5-0,9.

9 BripaBHMBaHUE B KOJIOIAX OBITOBOW CETH IO MICTBITaM MTPOU3BOJIUTCS B TEX
ciyyasix, korga: 1-d 2-d 1 6onee h2- hl; 2- d 2-d 1 menee h 2- hl; 3- d 2-6omee d 1
BHE 3aBUCHUMOCTH OT 3HaueHus h 2 m hl ; 4- d 2= d 1 BHe 3aBHUCH- MOCTH OT 3HAYCHUS
h 2 wuhl;
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S-BbIpaBHUBAHKE MPOU3BOJUTCS TOJBKO 10 Boje. 10. U3 ycnoBus He
3alJIMBaHUSI CKOPOCTh B AIOKEPE, M/C, AoJKHA ObITh HE MeHee: 1-0,5; 2-0,8; 3-1,0; 4-
1,2; 5-1,5.

11. InameTp marokepa, MM, AOJKEH ObITh HE MEHEE:

1-80; 2-100; 3-150; 4-200; 5- 300.

12. OcHOBHOM NPUYUHON MPOEKTUPOBAHUS OBITOBOM CETH HA YACTUYHOE
3aM0JIHEHUE SIBIIAECTCSI HEOOXOAUMOCTh 00€CTICUEHUS:

1-BeHTHIISAINN CETH |

2-TIpoITycka HauOOJIBIIET0 pacxoa;

3- BO3MOYKHOCTH TpHUeMa JIOTIOIHUTEIHFHOTO pacxo/ia Mpu BO3POCIIEM
0JIarOyCTpOUCTRE.

13. Jlig pacdeTa caMOTEYHBIX BOAOOTBOASIIMX CETEN HEIb35 UCIIOJIb30BATh
pacyeTHbIE TAOJIHIIBI:

1-JIykunsix A.A., Jlykunaeix H.A

2- ®énopoa H.D.;

3- AnekceeBa M.J., Kapmazunosa @.B., Kypranosa A.M.; 4-Illesenéna ®.A.

14. Ins1 TpaHCIOPTUPOBKU KUCIOTOCOAEPKAIINX CTOKOB CJIEIYET
UCII0JIb30BATh TPYOBI:

1-cranbHble; 2-KepaMHUecKue; 3-0eTOHHBIC; 4-)Kel1e300€ TOHHBIC.

15. TpaccupoBKYy caMOTEYHOM BOAOOTBOASAIIECH CETH MPU TUIOCKOM pelibede
MECTHOCTH CJIETyET MIPOU3BOJIUTD , UCTIONB3YS CXEMY:

1-06bemientyto; 2-1o MOHWKEH- HOM IpaHu; 3-upe3 KBapTAIbHYIO.

16. /Ins1 BHOBB CTPOAIINXCS TOPOIOB WM PAHOHOB IO KAIIUTAIBHBIM 3aTpaTaM
cleAyeT OTAaTh MPEANOUYTCHUE IIPU NIEPBOIM OUepeId CTPOUTEIHCTBA CUCTEME
BOJIOOTBEJICHUS:

1-o0mecnnaBHOM; 2- TOJHOM pa3AesibHOM; 3-M0aypa3iesbHOM; 4-He MOJTHOU
pa3aeIbHOM.

17. Ilpu ykjI0HE TOBEPXHOCTH 3eMJIN 00JIe€ MUHUMAIBLHOTO H MEHEE
MaKCHUMAJIBHOTO JIJI MPOKJIAJIKU BOAOOTBOIAIIECH CETH, CIIENYET MPUHATH YKIIOH
MPOKJIAJIKK TPYyOOIIpoBO/Ia:

1- paBHBIM YKJIOHY ITOBEPXHOCTH 3€MJIN;

2- paBHBIM MUHUMAJIbHOMY YKJIOHY;

3-MaKCUMAaJTbHBIN.

18.IIpueaennas gopmyrna qé *Np/1000 nmo3BossieT onpeneauTh 3HaUEHNE
pacxojia CTOYHBIX BOJI OT HACEJIEHUSI TOPOJia:

1-cpeaHe CyTOUYHOTO;

2-Cpe/IHe YacOBOTO;

3-CpellHEe CEeKYHIHOTO;

4-MaKCUMAaJIbHO CYTOYHOTO;

S5-MakCHUMalbHO YaCOBOT0; 6- MaKCUMaJIbHO CEKYHIHOTO.

19. OTHO1IEHHE BEca BOJIBI K BECY OCaJIKa HA3bIBAETC:

1. 301bHOCTH OCaaKa;

2. KOHIICHTpalMel ocajka;

3. BIA)KHOCTBIO OCaIKa;

4. IIOTHOCTBIO OCaaKa
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20. KonuuecTBO NMepBUYHOTO Ocajika ¢ yMeHbleHueM 3¢ dexrta paboTsl

ICPBUYHBIX OTCTOMHMKOB:

1. yBenuuuBaeTcs;

2. yMEHBIIIAETCS;

3. ocTaeTcsi HEM3MEHHBIM

21. Ecnu B meckoJIOBKE BEJIMYMHA TUAPABINYECKOW KPYITHOCTH YACTHUI] PaBHA

BCIIMIMHC CKOPOCTHU BOCXOAAIICTO ITOTOKA, TO YaCTHIIbI 6YI[YT

1. BBIHOCHUTBCS U3 IECKOJIOBKH;

2. mepeMenaThes ¢ BOJIOM;

3. ocearoT Ha JHO;

4. HaXOAATCS BO B3BEIIEHHOM COCTOSIHHH

22. Ilporecc OYMCTKH CTOYHBIX BOJ B OMO(HUIBTPaxX OCYIIECTBISETCS

MUKpPOOpPTraHU3MaMHu:

1. ciennanbHBIMU BUJIAMU;

2. aHa’pOOHBIMU;

3. a3poOHBIMU;

4. COBMECTHBIMHU CITIOCOOAMHU.

23. [Ipoiiecc OYMCTKM CTOYHBIX BOJI U 00pabOTKH OcajKa Mo IeHCTBUEM

MHUKPOOPIaHU3MOB, CITOCOOHBIX IMPOABIIATE aKTUBHOCTD IIPH OTCYTCTBHUH
pPaCTBOPCHHOI'O KHUCJIOPOAAa HA3BIBACTCA:

1. a3poOHBIM;

2. aHaPPOOHBIM;

3. OpoxeHueM;

4. COBMECTHBIMU CIOCOOAMHU

24. CoseprkaHue KOJIMYECTBa a0COIIOTHO CyXOro BEIIECTBA B €AUHUIIE 00BheMa

CTOYHBIX BOJ KUAKOCTHU HA3bIBACTCA:

1. B1aXHOCTBIO;

2. KOHUEHTpALHE;

3. CyXMMH OCTaTKOM;

4. NJI0THOCTBIO

25. JlomycTuMoOe€ yBEIMYEHHE B3BEIICHHBIX BEILIECTB BOI0EMaA

PHIOOX03IMCTBEHHOT0 Ha3HaUeHMS | KaTeropuu mociie cOpoca B HEr0 CTOYHBIX BOJI
He Oouee:

1.0,25 mr/m;

2. 0,75 mr/m;

3.0,4 mr/n

4. 4 mr/n

26. MeTo OYMCTKH CTOYHBIX BOJ OT PACTBOPECHHBIX OPTaHUYECKHIX

CO€HHH€HHﬁ, OCHOBAQHHBIX Ha ) KU3HCACATCIbHOCTHU OpraHnu3Ma Ha3bIBACTCA:

1. MEXaHUYECKUM;

2. OMOJIOTHUYECKHUM;

3. pUBHKO-XMMUYCCKHM;

4. 351eKTpOJIn3a.

27. Ecnv B IECKOJIOBKE BEIMYMHA THAPABINYECKON KPYITHOCTH YaCTHIL

OOJIBITIE BEIMUYMUHBI CKOPOCTH BOCXOJISIIETO TOTOKA, TO YaCTUIIBI OYTyT:

1. BBIHOCHTBCS U3 IIECKOJIOBKH,
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2. MyJIbCUPOBATh;

3. ocenaTh Ha JHO;

4. HAXOUTHCS BO B3BEIIEHHOM COCTOSIHUH

28. buoxumuyeckrue MeTo/ibl OUMCTKH CTOYHBIX BOJ UCTIOIB3YIOT OKUCIICHUE

OpPraHNYCCKHUX BCIICCTB!:

1. MUKpOOpraHu3MaMu;
2. (hu3HYeCKUMH MPOLIECCaMU;
3. KUCIIOPOOM;

3. Bonnpochl K YCTHOMY ONPOCY

Jleknus Nel. O0miasi cxemMa cucTeMbI BOJA0OTBEICHUS

Kakne ocHOBHBIE 3JI€MEHTHI BKIIIOYAET B c€0sl CHCTEMA BOJIOOTBEACHUS ?
B dem 3axirouaercs mpuHIMIUAIBHAS CXeMa JBHUKEHUsI CTOUHBIX BOJ B

cucreme?
Kakue HopMaTuBHBIE TOKYMEHTBI PETJIAMEHTUPYIOT TPOEKTUPOBAHUE CUCTEM
BOJOOTBEICHUS?

KakoBbl OCHOBHBIE TPEOOBaHUS K TPACCUPOBKE KAHAIM3AIMOHHBIX CETEH?
Kaxkue (hakTopsl BIHUSIOT Ha BEIOOP CXEMBI BOJIOOTBEACHHMS IJIs1 HACEJIEHHOTO

IyHKTa?

BOI?

Jlekuusi Ne2. Peskum noCTynjieHUsi CTOYHBIX BOJ
Kakne 00BbeKThI OTHOCATCSI K OCHOBHBIM HCTOYHHKAM 00pa30BaHUs CTOUHBIX

B ueM 0coOeHHOCTH peKkrMa BOJOOTBEICHUS JISl KUIIBIX 31aHU?
Kak paccuntbeiBaeTcsi CyTOUHBIN U YaCOBOM pacXoJi CTOYHBIX BOA?
B yeM pasHuma Mex 1y HeHTPAIM30BaHHOW U IEEHTPAIIN30BAHHOM

cucreMamMu?

BOJ?

Kakue gaxTopsl BIUSIOT HA HEPABHOMEPHOCTb IMOCTYIIJICHHUS] CTOYHBIX BOA?
Jlexkuus Ne3. KosimuecTBO U pe:KUMM MOCTYIJICHUS CTOYHBIX BOJ
Kaxkue cyiiecTByt0T METO/IbI OITPENETIEHUSI PACUETHBIX PACX0JI0B CTOYHBIX

Kak onpenensercsa MakcuManbHbIN CEKYHIHBINA PaCcX0Jl CTOYHBIX BOJI?
Kaxkue pexxumbl JBUKEHUSI CTOUYHBIX BOJI CYIIECTBYIOT B TpyOOIpoBoaax?
Kak paccunTtbiBaeTcs HaloIHEHUE KaHAIU3alMOHHBIX TPYO?

B yem ocoOeHHOCTH pacueTa pacXo0B JIsl IPOMBIIICHHBIX NPEANPUATHN?
Jlexkuus Ne4,S. IlpoekTupoBaHue cucTeM BOJIOOTBEACHHS

Kakue nucxonHpie JaHHbIE HEOOXOAUMBI AJIsl IPOEKTUPOBAHUS CUCTEMBI

BOJOOTBEIEHUA?

Kakue MeTonpl pacuera mMpUMEHSIOTCS MPU MPOCKTUPOBAHUM?

B dem ocoGeHHOCTH CHCTEM BOAOOTBEACHUS JISl PA3TUIHBIX 00BEKTOB?
Kaxk ocymiecTisieTcst TpacCUpOBKa BOJIONTPOBOAHBIX JTUHUN?

Kaxkue cnocoObI coeirHeHUsT TPyOOIPOBOJIOB CYIIECTBYIOT?

Jlekuust Ne6. /lo:kaeBasi KaHAJIM3aLUA

Kaxkue niieMeHTEI BKIIOYAET B ce0s1 CUCTEMA OXKIEBOM KaHaIu3anuu?
Kaxk paccuntbiBaeTcst pacxoj JOKIEBBIX CTOYHBIX BOJ?

Kakue cyiiecTByrOT CXeMbl J0KI€BOM KaHATU3aIuu?

B yem ocoGeHHOCTH MPOEKTUPOBAHUS JOXKIEBOM CeTH?
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Kaxkue (hakTopbl yUYUTHIBAIOTCS IPU MPOEKTUPOBAHUU JOKIEBOM

KaHaJaIu3anuu?

BOJ?

Jlekuus Ne7. CaHUTAPHO-XUMUYECKHUI aHAJIN3
Kaxkwne nokasarenu xapakTepHu3yoT Ka4YeCTBO CTOYHBIX BOJI?

Kaxkue MCTOAbI aHAJIN3a ITPUMCHAIOTCA AJIA OIIPCACIICHNUA COCTAaBa CTOYHBIX

Kak BnusieT X03511CTBEHHAs J€ATEIbHOCTh HA COCTAaB CTOYHBIX BOJ?
Kakue gaxTopsl onpeaenstoT arpeCCUBHOCTh CTOYHBIX BOA?

Kak npoBoautcst 0T60p mpoO CTOYHBIX BOJ I aHAIH3a?

Jlekuus Ne§. Oxpana BoxoemoB

Kakue cyimiecTByroT HOpMaTUBBI Ka4eCTBa BOABI B BOJoeMax?

Kaxk onpenensiercs HeoOxoaumasi CTENIEHb OUUCTKU CTOYHBIX BOJT?
Kakune MeTopl OUNCTKY NPUMEHSIIOTCS JUISl 3aUThI BOJOEMOB?

B ueM 3axkir04yaeTcss pUHIMI MPEAENBHO JOIYCTUMBIX KOHIIEHTpALnii?
Kakmue cymiecTByoT criocoOobl KOHTPOJI KaUeCTBA OUUCTKU?
Jlekust Ne9. 3oHHBIE cHCTEMbBI BOJIOCHAOKEeHUS

B kakux ciayyasx NpUMEHSIOTCSI 30HHbIE CUCTEMbI BOJOCHA0KEHUSI?
Kakue coopyxeHus HeoOX0 UMbl 1 pabOThl 30HHBIX CUCTEM?
Kaxk paccuntbeiBaeTcs IPOU3BOAUTEIBHOCTD HACOCHBIX CTaHIUI?

B yeM 0COOE€HHOCTH NPOEKTUPOBAHUS 30HHBIX CUCTEM?

Kaxkue (hakTopsl BIUAIOT Ha BEIOOP CXEMbI 30HUPOBAHUSA?

Jlexknus Nel10. Mexanndyeckasi OUYMCTKA

Kakne meTonpl MEXaHMYECKON OUYUCTKU CTOYHBIX BOJI CYLIECTBYIOT?
Kak ycTpoeHsl cOOpyKEeHHS 111 MEXaHUYECKOW OYUCTKU?

B ueM npuHImMn paboThl PEMIETOK U MECKOTOBOK?

Kak npoucxonur npornecc oTcranBaHus CTOYHBIX BOJ?

Kaxkue daxTopsl BiusitoT Ha 2QHEeKTUBHOCTh MEXAaHUUECKOW OUUCTKH?
Jleknust Nell. buoJsiornuyeckast 0UMCTKA

B yem cyTh OMOIOrHUECKOro METOJa OYUCTKH CTOUYHBIX BOA?

Kakne MUKpoOpraHu3Mbl y4acTBYIOT B IIPOLECCE OUUCTKH?

Kaxk paccuutbsiBaeTcs mpou3BOAUTEILHOCTE OMOPUIHTPOB?

Kakue cymiecTByIOT THUIIBI OMOJIOTHUECKUX OYUCTHBIX COOPYXKEHUI?
B ueM npeumyiiecTBa U HEAOCTATKH OMOJIOTUYECKONW OUUCTKU?
Jlexkuus Nel2. AdporeHku

Kak ycTpoeHbl a3pOTeHKH ¥ MPUHLHUI UX pabOThI?

Kakue OuoxumMuueckue mporecchl MpoucXosT B adpoTeHKax?

Kaxk paccuntbiBaercs 103a akTUBHOTO Hiia?

B 1yem ocoGeHHOCTH pexxnMa paboThl a3POTEHKOB?

Kaxkue akTopsl BIusitoT Ha 3PHEKTUBHOCTh OUYUCTKH B a3POTEHKAX?
Jlexuus Nel3. COpakuBaHue 0CaKOB

Kak npoucxonut nporecc cOpakuBaHus 0cagkoB?

Kakue cymiecTByIOT THIIBI COOPYKEHHUM sl cOpaskuBaHus?

Kak ycTpoeHbl METaHTEHKH M UX IPUHIUI pabOThI?

B yem ocoGenHocTH pabOTHI ABYXBAPYCHBIX OTCTOMHUKOB?

Kaxkue dhakTopsl BIUSIOT Ha MPOIECC COpaKuBaHUS?
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Jlekuus Nel4. I'myGokast ouncTka

Kakue MeToabl pUMEHSIOTCS 7151 TITyOOKOIro yAaJIeHUs! 3arps3HEHUN?
Kax mpoucxoaut npoiiecc KoaryJisiiiii CTOYHBIX BOA?

Kaxue peareHTbl HCHIONB3YIOTCS MPU XUMUYECKON OUUCTKE?

B ueM oco0eHHOCTH HUBUKO-XUMHUYECKOW OUUCTKHU?

Kax paccuutbsiBaercs 3¢ PpeKTUBHOCTD TITyOOKOM OUHCTKHU?

Jleknus NelS. O0e33apaxkuBanue

Kakue metoap! o0e33apaxuBaHUsI CTOYHBIX BOJ] CYIIIECTBYIOT?

Kak ycTpoensl ycTaHOBKH 1 00€33apaskuBaHus?

B yem npeumyiiecTBa M HEJOCTATKH PA3TUYHBIX METOIOB?

Kak paccunteiBaeTcst 103a peareHToB AJisl 00e33apaKuBaHus?

Kakue HOpMaTHUBBI IPUMEHSIOTCA K 00€33apaskuBaHUIO?

Jleknust Ne16. JIOC

Kaxue Tumsl 10KaIbHBIX OYUCTHBIX COOPYKEHUH CYIIECTBYIOT?

B yem 0c00€HHOCTH KOMITAKTHBIX OJIOKOB OUUCTKHU?

Kaxk paccuutsiBaercst mpou3BoautesbHOCTh JIOC?

Kaxkue dhaxTops! BiustoT Ha BeiOOp Tuma JIOC?

B ueMm nmpeumyiiiecTBa NpUMEHEHHUS JIOKAJIbHBIX OUUCTHBIX COOPY>KEHU?
Jlexuusa Nel17,18. Ceabckoxo3siiicTBEHHbIE CTOKH

Kakune oco0eHHOCTH UMEIOT CTOYHBIE BOJIBI JKUBOTHOBOJYECKIX KOMIUIEKCOB?
Kak paccuntbiBaeTCsl MpOM3BOAUTEIHLHOCTD OUMCTHBIX COOPYKEHUMN AJIs

bepm?

4. Bonipochl K IMCKYCCUH

IIpakTuueckoe 3ausaTue Nel, 2. HopmaruBHas iureparypa v TpacCMpoOBKa
cerei

Kakne ocCHOBHbIE HOpPMAaTHUBHBIE JOKYMEHTHI PEryJHUPYIOT MPOEKTUPOBAHHE
CUCTEM BOJAOOTBEIAECHUSA?

B d4em mnpeumyiecTBa M HEIOCTATKU PA3JIUYHBIX METOJOB TPACCUPOBKHU
KaHaJIU3alMOHHBIX CEeTEn?

Kax Bnusier penbed MECTHOCTH Ha TPACCHPOBKY BOJOOTBOSIINX CeTEH?

Kakue  ¢akToppl HEOOXOAUMO  YYUTHIBATH MPU  BBHIOOPE  TPaccChl
KaHaJIU3alMOHHOU CETH?

KakoBbl cOBpeMeHHBIE TEHACHIIMM B HOPMUPOBAHUM CUCTEM BOJIOOTBEICHMUSI?

IIpakTHuyeckoe 3aHATHE Ne3, 4. [enTpann3oBaHHbIE U
AeHEeHTPAJN30BAHHbIE CUCTEMbI

B kakux cinydasx 1eiaecoo0pa3HO MPUMEHATH JACIEHTPATU30BAHHYIO CUCTEMY
BOJOOTBEICHUA?

Kakue npenmyniecTBa uMeeT HEHTPpAIM30BaHHAs cucTema’?

Kax BnusieT IiioTHOCTh 3aCTPOUKH Ha BRIOOP CHCTEMBI BOJOOTBEICHNS?

KakoBbl 5KOHOMHUYECKHE ACTIEKTHI TPUMEHEHHUS Pa3TUYHBIX CUCTEM?

Kakue »skomormueckue ¢akTopsl HEOOXOIWMO YYUTHIBATH MPU BHIOOpE
CUCTEMBI?

IIpakTnueckoe 3ansaTue Ne5, 6. Pacuer pacxog0B CTOYHBIX BOJ

Kaxue mMeTompl pacuera pacxofoB HanOoIee TOYHBI U TTOYEeMY?

Kak BnuseT ce30HHOCTh Ha paCYETHBIE PACXObI?
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B ueM oco0eHHOCTH pacueTa pacxoA0B JJIsl IPOMBIIUIEHHBIX MPEATPUITHIA?

Kaxkue koa¢dpuirieHTs! HepaBHOMEPHOCTH TPUMEHSIOTCS TPU pacueTax?

Kak coBpeMeHHbIE TEXHOJIOTHH IOMOTAIOT B PACYETE pACXOI0B?

IIpakTnueckoe 3ansaTue Ne7. TpaccupoBKa BOAONPOBOIHBIX JJUHUI

Kakne cymecTBylOT COBpPEMEHHBIE METOMBI TPACCUPOBKUA BOJOMPOBOJIHBIX
JIVHUAN?

Kak Bnusier cymectByromas HHPpACTpyKTypa Ha TPACCUPOBKY?

Kaxkue criocoOsl coeuHeHus TpPyOOTpoBOAOB HanOO0Iee HaICKHBI?

B yeM 0COOEHHOCTH TPACCUPOBKHU B YCIIOBUSAX IJIOTHOM rOPOJCKOM 3aCTPOMKHU?

Kak coBpeMeHHbIE TEXHOJIOTHH TOMOTAI0T B IPOEKTHPOBAHUN TPACCUPOBKU?

IpakTnuyeckoe 3ansaTue Ne8. IIpoekTupoBanue 10:K1eBOM CeTH

Kakue ¢akTtopsl HEOOXOAMMO YYUTHIBATH TMPHU MPOCKTUPOBAHUM JTOXKIEBOM
KaHAJIM3aIu?

B d4em o0coOeHHOCTM TNPOEKTUPOBAHUSA JIOXKACBOM CETH B Pa3IUYHBIX
KJIINMaTUYECKHUX 30HaX?

Kak coBpeMeHHble MaTepuanbl BIUAIOT HAa MPOEKTHUPOBAHUE JOXKACBOMN
KaHaIu3auu?

Kakve wHHOBAIMOHHBIE PEIICHUS CYIIECTBYIOT B 00JIACTH JOKJEBOM
KaHaIu3auu?

Kak  wuHTErpupoBaTh  JOXKIEBYI0  KaHAIU3AlMI B  CYIIECTBYIOIIYIO
uHPpacTpyKTYypy?

IMpakTuueckoe 3ausaTue Ne9, 10. @akTopbl COCTABA CTOYHBIX BO/

Kak paznuunbie (akTOphI BIUAIOT HA XUMUYECKHI COCTAaB CTOYHBIX BOJI?

Kakue metonpl aHanmu3a HamOosiee d(PPEKTUBHBI sl ONpEEICHUs] COCTaBa
CTOYHEIX BOJI?

Kak ce30HHOCTh BIMsIET HA CBOMCTBA CTOYHBIX BOA?

B 1yeM 0cOOEHHOCTH cOCTaBa MPOMBIIIJIEHHBIX CTOYHBIX BOJ?

Kakne nHHOBalIMOHHBIE METO/IbI aHAIN3a COCTaBa CTOYHBIX BOJ CYILIECTBYIOT?

IpakTnueckoe 3ansaTue Nell. CTeneHb 0YMCTKH CTOYHBIX BOJ

Kaxkue hakTopsl onpenensoT He0OX0UMYIO CTENEHb OUUCTKH?

Kax coBpemeHHbIE TEXHOJIOTHH BIUSIOT Ha 3PHEKTUBHOCTH OUUCTKU?

B 1yeM 0COOEHHOCTH OYMCTKH PA3IMYHBIX TUTIOB CTOYHBIX BOJ?

Kakue nHHOBaIIMOHHBIE METO/IbI OUUCTKH HauOosIee MEPCIEKTUBHBI?

Kak skonorunueckue TpeOOBaHUS BIUSIOT HA BBIOOP METOJOB OUYUCTKH?

IpakTnuyeckoe 3ansaTue Nel2. 30HHbIC CHCTEMbI BOAOCHAOKECHUA

B kakux ciyyasx neiaecooOpa3Ho MPUMEHEHHUE 30HHBIX CUCTEM?

Kaxkue akTopsl BIusitoT Ha 3PHEKTUBHOCTh pabOThl 30HHBIX CUCTEM?

Kax coBpemMeHHbI€ TEXHOJOTUH YIIYUIIal0T padOTy 30HHBIX CUCTEM?

B ueM skoHOMUYECKHE TPEUMYILECTBA 30HHBIX CUCTEM?

Kakve WHHOBallMOHHBIE PEIICHUS CYIIECTBYIOT B OOJacTH 30HHOTO
BOJIOCHAOKEHUs?

IpakTnueckoe 3ansaTue Nel3. Mexanuvyeckass 04YHCTKA

Kaxkue dhaxkTopsl BustoT Ha 3QHEeKTUBHOCTh MEXaHUUECKOW OUUCTKH?

B dyem npeunmyiiiecTBa pa3inyHbIX METOI0B MEXAHUYECKON OUUCTKU?

Kak coBpeMeHHbIE TEXHOJIOTHH YIYUIIal0T MPOIECC MEXaHUUECKON OUUCTKHU?
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Kakve WMHHOBalIMOHHBIE PEIICHUSI CYIIECTBYIOT B 0OJIACTH MEXaHWYECKOH
OYUCTKHU?

Kax skonorudeckue TpeOOBaHUs BIUSIOT Ha BHIOOP METO/IOB MEXaHUYECKOU
OYUCTKHU?

IpakTnueckoe 3ansaTue Nel4. buosiornueckas ouncTKa

Kakwue daktopsl BaustoT Ha 3 HEKTUBHOCTH OMOJIOTHYECKON OUMCTKH?

B yeM nmpeumyiecTBa pa3inyHbIX METOI0B OMOJIOTHYECKOW OUUCTKH?

Kak coBpeMeHHbIE TEXHOJIOTUH YIIYUIIAIOT IPOLECC OMOJOTUYECKON OUUCTKU?

Kakue WHHOBAIIMOHHBIE PEIICHHS CYHIECTBYIOT B 0OJACTH OHMOJOTHYECKOU
OYUCTKHU?

Kak skonornuyeckue TpeOOBaHUS BIMSAIOT HA BBIOOP METOJOB OMOJOTMYECKON
OYUCTKHU?

IIpakTuyeckoe 3ansitue NelS. Padora asporeHkoB

Kaxue dhakTopsl BusitoT Ha 3QHEKTUBHOCTh pabOTHI a9POTEHKOB?

B ueM npenmyiecTsa pa3IinyHbIX KOHCTPYKIUMI a3pOTEHKOB?

Kak coBpeMeHHbIE TEXHOJIOTUH YIYUIIAI0T paboTy a3pOTEHKOB?

Kakue HWHHOBAallMOHHBIE PELIEHUS CYIIECTBYIOT B O0JACTU KOHCTPYKLHHU
a’pPOTEHKOB?

Kak ontumusnpoBath paboTy a’3pOTEHKOB /17151 TOBBIIIEHUS () (HEKTUBHOCTHU?

IIpakTnyeckoe 3ansaTue Nel6. COpa:kuBaHue 0caikoB

Kaxkue ¢akTopsl BaustoT Ha 3 (HEKTUBHOCTH Ipoliecca COpaKUBaHUS?

B ueM npeumyiecTBa pa3inyHbIX METO0B COpaKMBaHUs?

Kaxk coBpeMeHHbIE TEXHOJOTUH YIYUIIAIOT IPOLEcC COpaKUBaHUS?

Kakve WHHOBallMOHHBIE pELIEHUS CYIIECTBYIOT B OOJACTH COpaKUBaHUS
0CaaKoB?

Kak  onTumumsupoBaTh  mporecc  COpaKMBaHMsI  JJI1  TOBBIIICHUS
b dexTuBHOCTH?

IpakTnueckoe 3ansaTue Nel7. I'my0okast ouncrka

Kaxkue dhaxTopsl BusitoT Ha 2QHEeKTUBHOCTH ITyOOKOH OUYNUCTKH?

B yem npeumyiecTBa pa3inyHbIX METOI0B TITyOOKOM OUMCTKU?

Kak coBpeMeHHbIE TEXHOJIOTUHN YIyUYIIatoT MPOoIecc MIyOOKONH OYUCTKU?

Kakue MHHOBaIlMOHHBIE PEIICHUS CYILIECTBYIOT B 00J1aCTH IITyOOKOM OYMCTKU?

Kak ontumusupoBarh mnporecc riayOOKOH OYUCTKH JUIsl  TOBBIIICHUS
3 exTuBHOCTH?

IIpakTuueckoe 3ansaTue Nel8. Ob6e33apakuBaHue CTOUYHBIX BOJ

Kaxkue dakTopsl BIusitoT Ha 3PGEKTUBHOCTh 00€33apaskuBaHms?

B ueM npeumyiiiecTBa pa3inyHbIX METOIOB 00€33apaKuBaHUs?

Kaxk coBpeMeHHbIE TEXHOJIOTUHU YIIYUILAIOT Mpouecc o0e33apakxruBaHus?

Kakue nHHOBallMOHHBIE PEIICHUS CYIIECTBYIOT B 00J1acT 00€33apaKuBaHus?

Kak ontumusupoBarh mpouecc 00€33apakMBaHUS ISl TOBBIIICHUS
s dexTuBHOCTH?

S. IlepeyeHb NPUMEPHBIX BONPOCOB, BHIHOCUMbIX HA IIPOMEKYTOYHOI'0
aTTEeCTALUIO DK3aMeH
1. IIpaBuna KOHCTPpyUpPOBaHUs BOJOOTBOASALIEN CETH
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2. IIpoI0mKUTENBHOCTh, HTHTEHCUBHOCTD M IOBTOPSIEMOCTD JOXK/IEH.

3 OmnpeneneHre CyMMapHBIX PacxoOJ0B CTOYHBIX BOJ OT OTACJIBbHBIX BHJIOB
BOJIOTIOTpeOUTENEH.

4. OCHOBBI CTPOUTENBCTBA BOJOOTBOASIIEH CETU

5. 'mybuna 3a10keHus BOJOOTBOISIICH CETH.

6. [IpaBuia KOHCTPYHPOBAHUS BOJOOTBOISIIEH CETH.

7. Cuctembl BOAOOTBEAEHUS. BBIOOp CUCTEM BOIOOTBEACHUS

8. OnpeneneHne pacueTHBIX PACX0J0B Ha YYaCTKax CETH

9. ®opMBI OTIEPEUHBIX CEYCHUH TPYO U KOJUIEKTOPOB

10. MeToauka rugpaBInde€CKOro pacyeTa BOJIOOTBOISIIEH CETH

11.CocraBnenne mpo0IbHOTO PO KOJIIIEKTOPa

12.0npenenenne pacueTHBIX PacX0J0B CTOYHBIX BOJ] HA yYAaCTKaxX CETU

13. McxonHbie faHHBIE 7151 MPOCKTUPOBAHUSA CUCTEM BOJOOTBEICHUS

14. Meronuka pacuera JIrokepa

15. Cxema BOOOOTBEACHUS U €€ SJIEMEHTHI

16.MeTtoarKka THAPaBIMYECKOTO pacyeTa BOJOOTBOISIICH CETH

17 Omnpenenenrie CyMMapHbBIX pacXOJOB CTOYHBIX BOJ OT OTAEJIbHBIX BHJIOB
BOJIONIOTPEOUTENEH.

18. IIpaBuia KOHCTPYHPOBAHUS BOJOOTBOISIICH CETH

19. Onpenenennie pac4€THOrO pacxoaa A0KIEBbIX BOJ

20. CMOTpOBBIE KOJOAIBI HA BOJAOOTBOMSIIEN CETH

21.  OmnpeneneHue  pacyeTHBIX  PacXogOB  OT  OTAEIBHBIX  BHJIOB
BOJOINOTpeOUTENnen

22. CocTaBiieHHE MPOO0JIBHOTO TPOPUIIS KOJUIEKTOpA.

23. PacuetrHoe Hacenenwe. Hopmbl BomooTBeAeHHs, KOAPOUIMEHTHI
HEPAaBHOMEPHOCTH BOJIOOTBEICHUSI.

24. . JTrokepsl, 3CTaKa bl U IEPEXOIbI UEPE3 PEKU, OBPATH U JKEJIE3HBIE JOPOTH

25. Ctagusi NpOEKTUPOBAHUS U OUEPETHOCTh CTPOUTEILCTBA

26. CkopoCTH, YKJIIOHBI 1 HATIOJTHEHUS, IPUMEHSIEMBbIE ITPU PACUETE CAMOTEUHBIX
BOJIOOTBOJISIIIIUX CETEU

27.PexxuM TEUeHMS KUJKOCTEH B CUCTEMax BOJOOTBeneHUs. [ uapaBindeckue
XapaKTepUCTUKU MMOTOKA

28. BpICOTHOE MPOEKTUPOBAHUE BOJOOTBOISIIEH CETH

29. PacuetHble (opMyibl, TaONHIbL, rpadUKM WU HOMOIPAMMBI ISl pacyeTa
ceTell BOJOOTBEICHUSA

30. PacniosiokeHrE BOJIOOTBOIAILMX CETEH B MOMEPEYHOM MPOQUIIE YIIHIL

31. BopooTBoasimue TpyObl ¥ KOJIJIEKTOPbI

32. OnpeaeneHrue pacueTHOTO pacxo/ia J0KIEBbIX BOJ

33. OnpeneneHrue pacueTHBIX pacX0/I0B CTOYHBIX BOJ HA y4acTKax CETH

34. Tlepenaaaple KOJIOIIIBI  UX TTO100D

35. 3amuTa TpyOOTpOBOAOB OT arpeCCUBHOTO JIEHCTBHS CTOYHBIX M TPYHTOBBIX
BOJ

36. OmnpeneneHue pacdyETHBIX PACXOJ0B CTOYHBIX BOJ OT OTIEJBbHBIX BHJIOB
BOJIOTIOTpeOUTEIICH

37. CKOpOCTH, YKIIOHBI U HATIOJIHEHUSI, IPUMEHSIEMbIE IIPU PACUETE CAMOTEUHBIX
BOJOOTBOJSIIINX CeTel
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38. 'uapaBiandeckoe UCTIbITAHUE TPYOOIIPOBOIOB

39. BbicoTHOE TPOEKTUPOBAHKUE BOJJOOTBOISIEH CETH

40. YcTpoicTBO BOAOOTBOASIIMX CETEH B OCOOBIX YCIOBUAX

41. OnpezenieHre pacueTHBIX PACcX0JI0B CTOUHBIX BOJ HA YYaCTKaX CETU

42. DxcrutyaTanys BOJOOTBOAIIEH ceTH. TexHruka 6€30MacHOCTH

43. PacuernHoe Hacenenwe. Hopmbl BomooTBeAeHHs, KOIDOUIIMEHTHI
HEPaBHOMEPHOCTU BOJAOOTBEACHUS

44. Tlepexayka CTOYHBIX BOJ

45. Pacuernsie Gopmysbl, Tabmuibl, TpadhUKH U HOMOTPAMMBI IS pacyeTa
CeTel BOJOOTBEACHUS

46. VI3aMepeHne KOIMYecTBa aTMOC(EPHBIX OCATKOB

47. MeToMKa TUApaBIMUECKOTO pacyeTa BOJOOTBOISIIICH CETH

48. KoHCTpyHpOBaHUE TOKJIEBOU CETU

6.2. Onucanne nmokasaresieil 1 KpuTepueB KOHTPOJISI YCIIEBA€MOCTH, ONIUCAHUE
IIKAJI OLICHNBAHUS

JIns OIeHKHM 3HAHWKM, YMEHHH, HAaBBIKOB M (OPMHUPOBAHUS KOMIICTCHIIMHU II0
JTUCLIUIUIMHE MOXKET IPUMEHATHCA OaJNTbHO-PEHTHHIOBAS/ TPAIUIIMOHHAS CHCTEMa
KOHTPOJISI M OIICHKHU YCIIEBAEMOCTH CTYIEHTOB.

IIpy wuCHONB30BaHMM TPAJULMOHHONW CHUCTEMBI KOHTPOJII M OILICHKH
YCIIEBAEMOCTH CTYACHTOB JOJDKHBI OBITh MPEICTABICHBI KPUTEPUU BBICTABJICHUS
OIIEHOK o YeThIpeX0amIbHON CHCTEME COTIIUYHOY, «XOPOIIIOY,
«YIOBJIETBOPUTEIBHOY», HEYJOBICTBOPUTEIBHO» JINOO «3a4ET», KHE3AUET.

Kpurepuu oueHuBaHus pe3yJibTaTOB 00y4eHUA
Tabmuna 7

Onenka Kpurtepun onenuBanns
OICHKY «OTJIMIHO» 3aCIY’KUBACT CTYACHT, OCBOMBIIINH 3HaHUA,
YMEHUS, KOMIETEHIIUU U TEOPETUUECKUIl MaTepuai 6e3 mpoOeos;

Bricoknmii N
OBCHD <5 BBITIOJTHUBIINI BCE 3aJ]aHUs, IPEAYCMOTPEHHBIC YU€OHBIM TUIAHOM Ha
yp BBICOKOM KaU€CTBEHHOM YPOBHE; IPAKTUYECKNE HABBIKU
(oTHMuHO)

npoeccnoHaTbHOTO MPUMEHEHUS! OCBOEHHBIX 3HAHUM c(POPMHUPOBAHHBI.
Komnerennumn, 3akperiéHHbIe 3a AUCHMILIMHON, ¢()OPMHUPOBAHBI HA
YPOBHE — BHICOKMH.
OLIEHKY «XOPOLI0» 3aCIYXUBAET CTYJEHT, IPAKTUUECKHU MOJTHOCTHIO
CpenHuii ypoBeHb | OCBOMBIIMI 3HAHUS, YMEHUS, KOMIIETEHLIMU U TEOPETUUECKUI
«4» MaTepual, yueOHbIEe 3a/1aHUs HE OLIEHEHbI MAKCUMaJIbHBIM YHCIIOM

(xoporo) 0aJ10B, B OCHOBHOM C(hOPMHUPOBAI MPAKTUUECKUE HABBIKHU.
Komnerennum, 3akperiéHHble 3a AUCLMUIIINHON, ¢(h)OPMHUPOBAHBI HA
YPOBHE — XOPOIIMii (CpeIHui).
OLIEHKY «Y/AOBJICTBOPHTEJIbHO» 3aCIyKUBAET CTYACHT, YACTUYHO C

[Toporossrii poOeTaMyi OCBOMBIIUH 3HAHUS, YMEHUS, KOMITETCHITUH 1
YPOBEHB «3» TEOPETUYECKHI MaTeprall, MHOTHE YaeOHbIC 3aJaHus JIUOO He
(YIOBIETBOPUTENH | BBIOJIHUII, TUOO OHU OLIEHEHBI YHCIOM OAJIJTIOB OJIM3KUM K
HO) MUHUMaTbHOMY, HEKOTOPBIEC TPAKTUYECKHE HABBIKUA HE CPOPMHUPOBAHBL.

KomnereHuuu, 3akperui€HHbIC 33 JUCHUIUIMHON, C(POPMUPOBAHbI HA
YPOBHE — 10CTATOYHBIIA.

30



MuHUMaIIBHBIN | OLIEHKY «HEYAOBIETBOPUTEIHHO» 3aCIyKUBAET CTY/ACHT, HE OCBOMBIIUI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHLIUH U TEOPETHYECKU MaTepuai, yuyeOHbIe
(HeyIOBJIETBOPUTE | 3aJaHUSI HE BBIMOJIHIII, MPAKTUYECKUE HABBIKK HE COOPMUPOBAHBI.
JILHO) KoMnereHum, 3akperui€éHHbIE 32 JUCIUIUIMHON, He C()OPMHPOBaHBI.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHre JUCHUIINHbI
7.1 OcHoBHas1 JIUTEpPATypa

1. TIlaBmuuoBa, U. M. BomocHaOkeHHMEe © BOJOOTBEACHUE : YYCOHHK H
npaktukyM s By3oB / U. U. IlaBnunosa, B. U. baxenos. — 6-¢ u3z., mepepad. u
mon. — MockBa : MsmarensctBo  FOpaitit, 2025.— 462c.— (Bricmee
obpazoBanue). — ISBN 978-5-9916-2899-0. — TekcTt : D2ICKTpOHHBIA //
Oo6pazoBarenbHas miardopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/559888

2. Konbio, B. b. OuuncTka cTOYHBIX BOJ . YU€OHHK M IMPAKTHKYM JJIS By30B /
B. b. Koas1os, O. B. Konapateena ; moj obmeit penakiueit B. U. Kapakesna. — 2-e
u3n., nepepad. u jgon. — MockBa : MznarensctBo IOpaiir, 2025. — 164 c. —
(Beicmiee o6pazoBanue). — ISBN 978-5-534-20304-2. — TekcT : 31€KTpOHHBIN //
Oo6pazoBatenbHas miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/557929

7.2 lonojiHUTEILHAS JIUTEPATYypa

1. KagsiceBa, A. A. BogooTBeieHHE U OUUCTKA CTOYHBIX BOJI : yueOHOE mocoOue
/ A. A. KanpiceBa. — Omck : Omckuii 'AY, [0. r.]. — Yacts 1 : BomoorBenenue —
2014. — 112 ¢. — ISBN 978-5-89764-438-4. — TekcT : anekTpoHHbIH // JIaHb :
3JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/64856

2. Kopuesckas, 0. B. BonooTrBeaenne u o4ncTKa CTOYHBIX BOJ : y4eOHOE
noco6ue / FO. B. Kopuesckas, A. A. KanpiceBa, A. A. Makyruna. — Omck : OMckuit
I'AY, [6.1.]. — YacTb 2 : OunicTka ObITOBBIX cTOUHBIX Bog — 2017. — 136 c.— ISBN
978-5-89764-613-5. — TekcT : anmekTpoHHbIH // JIaHb : AIEKTpOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/102201

7.3 HopmaTuBHBIC IPAaBOBbIE AKTHI

1. CII30.13330.2020 «BHyTpeHHHUI1 BOJIOITPOBOA U KaHATU3ALMS 3TaHUID)
aktyanusupoBaHHas penakiuus CHull 2.04.01-85 / MuHuCTEpCTBO CTPOUTENHCTBA U
JKWJIMIIHO-KOMMYHIBHOTO X03dicTBa Poccuiickon Penepanun. — MockBa
Munctpoit Poccun, 2020. — TeKCT : HemOCpEeACTBEHHBIN.

2. CIT31.13330.2021 «BongocHabxenue. HapyXHbI€ CETH U COOPYKEHUSD :
cBOJ TmpaBwyi / MUHUCTEPCTBO CTPOUTEIBCTBA U KUJIUITHO-KOMMYHAJIBHOTO
xo3sictBa Poccuiickoit @enepannu. — Mocksa : Munctpoit Poccun, 2021. — Tekct
: HETIOCPEACTBEHHBIM.

3. CIT 32.13330.2020 «Kanamuzauusi. HapyHble CETH U COOPYKECHUS»
aktyanmmsupoBaHHas penakmus CHull 2.04.03-85 / MuHUCTEpPCTBO CTPOUTENHCTBA U
KWIMIIHO-KOMMYHaIBHOTO Xxo3sictBa Poccuiickon ®enepanmuu. — Mocksa
Munctpoit Poccun, 2020. — TekcT : HemocpeCTBEHHBIM.
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https://urait.ru/bcode/559888
https://urait.ru/bcode/557929

7.4 MeTtoanueckue yKa3aHusl, peKOMEHIALMHU U APpyrue MaTepuasbl K 3aHATHAM

1. Kutka JI.A., Ounctka CTOYHBIX BOJA: MeToauveckue ykazanus / JLA.
Ksutka, O. E. Hazapkun; Mocksa, 2018 — 68 c. (http://isvov.ru) (OTKpBITBIH JTOCTYII)

8. Ilepeuenns pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEpHET», HEOOXOAUMBIX JIJISI 0CBOEHMSI TUCIHUIJIMHBI (MOIYJIs1)

1. Dnexktponnslii katanor Hayuno-Texuuueckoit buGnumorexku Kadeapsr c/x
BoocHa0xeuus u sogoorseneuus PIAY-MCXA (http://isvov.ru)

9. [lepeyeHb MPOrpaMMHOro odecrnedeHus 1 UHPOPMANMOHHBIX CIIPABOYHBIX
cucTemM

1. www.consultant.ru Cnpasounas npasosas cucmema «KoncynomanmlIInocy.

Tabnuna 8
IlepeyeHb NPOrpaMMHOro odecrneyeHust
HaumenoBanue
Ne pasjena y4eOHoit HanmenoBanue Tun ST I'on
n/n AUCHUILINHBI NPOrpaMMblI NPOrpaMMblI pa3padoTKu
(MmonyJis)
OcHoBHbIE TIpaBUiIa
1 |KOHCTPYHPOBATHA ABTOKa I'paduueckas | Autodesk 2011
KaHaJIN3alMOHHbIX
CETEH.
Hopwmsl, pesxxumbl 1 Pacuernasi,
2 |pacyeTHbIE pacXObl Microsoft Office pabora ¢ Microsoft 2010
BOJIOOTBEJICHHS. TabInaMu

10. Onucanne MaTepuaIbHO-TEXHUYCCKON 0a3bl, HEOOXOIUMOM VISl OCYIIECCTBICHUS
00paszoBaTEILHOTO MpoIecca Mo JUCHUIIIUHE (MOTYIIIO)
Tabmauma 9

CeegeHust 00 00€CIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPHUAMHU,
Ka0OMHeTaMM, JJa00paTOPUSIMH

HaunmenoBaHue crienmuaJbHbIX

NOMeNIeHUI 1 NOMeleHU 1JIs1 OcHaleHHOCTD CIeHATbHBIX IOMEICHU I H
CcaMoCTOsITeIbHOM padoThl (Ne MOMelIeHUH 1JIs1 CAMOCTOSATEJIbHOI padoThl
y4eOHOro kopmyca, Ne ayanropun)
1 2
29/104 1. HapTel — 21 mr.

2. Ctyabs -33 mT
3.locka MejioBas -1 mmrT.

4.Komnsrotep Pentium-II 4.
(210134000000013).2000 r.*

(210134000000014) 2000 r.*

(210134000000015).2000 r.*

(210134000000016) 2000 r.*

5..punTep HP Laser Jet P2035N (210134000000579)
6. Crienpe3ax 1JIsl yIiIepoj CO/iep:KaluX JIKTPOAOB
(210136000002557)
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7. Ilpu6op Bakyymuor ¢puiastpoBanus [IBP-35
(210134000000017)2002r*
8. Oceturesar OMU-35 (210134000000018)2002 r.*
9.030naTop HLO-810 (210134000000552)
10. Honomep DKOT-ECT-120 (210136000000178)
11. Ananusarop BoabTamnepomerpudeckuii TA-4
(4101240000602821)
12. Konuentpatomep Ku-2m ¢ I'CO
(410124000602822)
13. Dkcrpakrop IJI-1 (410124000602823)
14. TeaeBuzop AV-2551TEE (410134000000001)
15. B/ marautodon JVC HR J255EE
(410134000000002)
16. Konnyxkromerp AHUOH-7020 (410134000000048)
17. PH-metp pH-150M (410134000000049)
18. AkBagucTriIATOp JaekTp JII-10- Mmoa789
(410134000000052)
19. Moaens KoJbIEeBOl BOAONPOBOIHOM ceTH
(410134000000053)
20. IIxa¢ BuiTsizkHO# BII-2 (410134000000699)
21. lIxad BeiTsKHON LI2B-HXK
(410134000000051)
22.Moiika 1BOIHAs NPUCTEHHAs AByX4alueBas M-
(410134000000051)
23. YcerpoiicTBO AJ1s1 IpocymMBanns nocyast 13-
2000 (410134000000051)
24, llIxad nas nadGopaTopHoii mocyabl 44.15
(210136000000490);
(210136000000491)
25. Croa aa6opatopuslii 16.01 ¢ Tym60ii
1200x600x750:
(210136000000492); (210136000000493);
(210136000000494);
(210136000000495) ; (210136000000496)
26. Cton abopaTopunblii A TuTpoBanus 10.21.:
(210136000000497);

(210136000000498)
27. YcTaHoBKa 1151 00paGoTKH BOABI
(410124000602757)

bubnuoTeka, ynTaNIBHBIN 3aJ1: KOpIyc 29,
1-b1ii 5TAX, YMTATBLHBIN 3aIT

bubmmnoreka umenu H.U. XKenesnosa,
JlucrBennnunas amres, a. 2k1.

OO1EeXKUTHS
KomHaTe! 0714 ¢aMOOArOTOBKH

11. MeTroauyeckue peKOMEHIANUMN CTYAEHTAM 10 OCBOEHHUIO U CIUIJINHBI

Hear MeToaM4YecKHX PeKOMEHJANMH — HAay4YUTh CTyJeHTa 3(P(HEKTUBHBIM

npuemMam  paboThl,

IIOMOYb HepeﬁTl/I OT AOCATCIIBHOCTH, BBINIOJIHSIEMOM oA,

PYKOBOJACTBOM IIpCIIoaaBaTeIsl, K ACATCIIbHOCTU, OpFaHHBYGMOﬁ CaMOCTOATCIIBHO, K

3daMCHC KOHTPOJIA CO CTOPOHBI ITPCIIOAABATCIIAI CAMOKOHTPOJICM.

3ajaum MeTOANYECKUX PeKOMEH AU,

Hay4urtb cTyaenra:
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. palMoOHANbHBIM TpUeMaM paboThl NpU U3YyYEHUHU Marepuaia M
MOJATOTOBKE U K CJ]au€ SK3aMEHOB;

. 3¢ (HEKTUBHO UCTIOJIB30BaTh KOHCYJIbTAIIUU MTPENO/1aBaTEelIs;
. MPUMEHSTh KPUTEPUH OLIEHKH CAaMOOIIEHKH MPY U3YYECHUU MaTepuaa;
. pe3yibTaTUBHO padOTaTh C TUTEPATYPOi;

OcHoBHBIME (hopMamMH OOYYEHHUS CTYJICHTOB SBJISIFOTCS JICKIIUU, TPAKTUYECKHE
U J1abopaTOpHBIC 3aHATHUS, CAMOCTOSITENIbHAS paboTa, M KOHCYJIbTAllUH.

Oouwue npaguna u npuemvl KOHCHEKMUPOBAHUA JIEKUUTL

1. KoHCnieKTMpOBaHUE JIEKIHUM BEAETCS B CIELUAIIBHO OTBEICHHOM ISl 3TOTO
TETpaju, KaXAbI JINCT KOTOPOU NOJKEH UMETh 1oJs (4-5 cM) ISl JOTIOJIHUTEIIbHBIX
3aIHUCEN.

2. HeobxomuMo 3amuchiBaTh TeMy U IUIaH JIEKIUH, PEKOMEHIYEMYIO
JUTEPATYPY K TeMe. 3amucu paslesioB JIEKIMH JOJDKHbI HMETh 3aroJIOBKH,
MOA3aro0JIOBKU, KPACHBIE CTPOKH.

3. Ha3BaHHbI€ B JIEKIIMU CChUIKU HA IEPBOUCTOYHUKHU HAJ0 IOMETUTH HA MOJISX,
YTOOBI PU CAMOCTOSATENLHON pad0Te HANTH U BOKMCATh UX.

4. B KOHCIIEKTE JOCIOBHO 3aMKCHIBAIOTCS ONPEACIICHUS TOHATUM, KATETOPHUI U
3aK0HOB. OCTalIbHOE I0JHKHO OBITh 3aITMCAHO CBOUMHM CIIOBAMHU.

5. Kaxxnomy cTysieHTy He0OX0AMMO BBIpa0OTATh U UCIOIB30BATh JIOMYCTHUMbIE
COKpaIlleHHus Han0oJiee pacpOCTPAaHEHHBIX TEPMUHOB U IMOHSATHUH.

B KOHCHEKT cienyeT 3aHOCUTh BCE, YTO MPENoJaBaresib MUIIET Ha JTOCKE, a
TaKXe PEKOMEH]IyeMbIE CXEMbI, TaOJIUIIbI, TUArpaMMBbl U T.JI.

6. [IpocnymanHyo JICKIMIO HEOOXOAUMO He3aMeJIUTEIBLHO MpopadoTaTh, 4YTO
3HAYUTEIHLHO 3KOHOMUT BPEMS U CIIOCOOCTBYET JIyUILIEMY YCBOCHHUIO MaTepHaIa.

MeToauveckue peKOMEHAALMs 10 padoTe ¢ JUTepaTypou

Ocoboe MecTo cpeau BUIOB CaMOCTOSITEIBHOM pabOThl 3aHMMAET padoTa ¢
JUTEPATypOr, SBISAIOMIASICA OCHOBHBIM METOJIOM CaMOCTOSITEIbHOTO OBJIAJICHUS
3HaHusMU. llepeueHr W 00BEM JUTEpaTyphl, HEOOXOAMMOW ISl U3y4YEHUS
muciutinHel - «HacocHble  cTaHuu  BOJOCHAOXKEHUSIT W BOJOOTBEICHUSY,
onpeeaeTcsl IporpaMMoi Kypca U IpyruMHU METOANYECKUMH PEKOMEHIALIASIMU.

Bcro nuteparypy MOXKXHO pa3fenuTh Ha yUeOHUKH U yueOHbIE M METOIMYECKHE
nocoOusi, Hay4yHble MOHOTpadUYeCKhe WCTOYHUKH, HAy4yHble MyONUKAIMK B
nepuoAnYecKord rmevatu. M3 HUX MOXHO BBIACIHUTH JUTEPATypy OCHOBHYIO
(peKOMEH1yeMYI0), AOMOIHUTENIbHYI0 U JUTEPATypy M YIIIYyOJIEHHOTO W3Y4YeHUs
JACHUTUIUHBI.

N3ydenune quCHUILIUHBI CIIeTyeT HAYMHATh C YYeOHUKA, TOCKOJIbKY YUYCOHUK —
ATO KHHWIa, B KOTOPOM H3JI0KEHHI OCHOBBI HAyUHBIX 3HAHUW IO OMpEACICHHOMY
NpeIMETY B COOTBETCTBMM C UEISIMU M 3aJayaMu OOy4YEHHs, YCTAaHOBJICHHBIMU
paboueil mporpaMMoi U TpeOOBAHUSAMU AUAAKTUKH.

[Tpu paboTe ¢ muTEpaTypoil peKOMEHIyeTCS:

- MEIJICHHO MPOYUTATh TEKCT, CTAPASICh MOHSATH CMBICII U3JI0KEHHOTO;

- BBIJICJIUTH KJIIOUEBBIE CJIOBA B TEKCTE;

- IOCTaPaThCs TIOHITh OCHOBHBIE UJIEH, TTOATEKCT M OOIIHIT 3aMBICEN aBTOpA.

- HE TEPATh U3 BHUJIa OOIINN KOHTEKCT U HE TTOTPYKAThCS YPE3MEPHO B JCTAIIH.

- MPOBECTU KPUTUIECKUN Pa300p TEKCTA C TTOCIETYIONTUM KOHCIIEKTUPOBAHUEM.

- OTBETHUTH MOCJIE MPOYTEHHUS Ha BOMPOCHI, TOATOTOBJIEHHBIE K TEKCTY.
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HemanoBakHyt0 poJjib WrparOT 3aluCH, CAENaHHbIE B MPOLIECCE YTECHUS
Marepuasia. OHU ABJISIOTCS CEPbE3HBIM MOACIOPHEM B MMOATOTOBKE K dK3aMEHaAM, T.K.
MO3BOJISIOT BKIIIOYATh TIyOMHHYIO NaMSATh M BOCIPOM3BOAUTH COJAEp)KAHUE paHee
MIPOYUTAHHOUN KHUTH.

CymiecTByeT Tpu OCHOBHBIX CIOCO0a 3aIUCH:

a) 3amMUCh HWHTEPECHBIX, BAXKHBIX [UJII 3allOMUHAHUA WU TMOCIEAYIOIIETO
UCIIOJIb30BaHUs TIOJIOKEHUH U (PaKTOB;

0) mocnemoBaTeNbHAs 3alHUCh MBICIEH aBTOpa, MO pas3jienaMm, TIJIaBaM,
naparpadam kaury. Takas 3anucek TpeOyeT TBOpPUECKOM nmepepaboTKH MPOYUTAHHOTO,
YTO CIIOCOOCTBYET NPOYHOMY YCBOEHUIO COAECPKAHUS KHUIH;

B) KpaTKOE M3JI0KEHUE MPOYUTAHHOIO: COAEPKaHUE CTPAHMI] YKIAAbIBAETCS B
HECKOJIbKO (Ppa3, cofepxaHue TaB - B HECKOJIBKO CTPAHULL CBSI3HOTO TEKCTa. DTOT BHU]L
3aIKCH MPOILE, OJIMKE K TEPBOMCTOYHHUKY, HO IIPU 3TOM TBOPUYECKAs! MBICIb YATATEIIS
IacCUBHEE, a I03TOMY YCBOEHHE MaTepuaa ciadee

BaxxHoi1 cocTaBistoeld HAyYHOTO U3JaHUsl ABJISIETCS CIIUCOK JIMTEPATyphbl, HA
KOTOpYIO ccbuiaercst aBTop. [Ipu BO3HUKHOBEHMH MHTEpeca K KaKOH-TO 00Cyk1aeMoit
B TEKCTE MpoOIeMe BCETJa €CTh BOBMOXKHOCTh OOPATUTHCS K 3TOMY CIIHCKY.

Kouncyabtanum spiusiorcss sddexktuBHbiMu  popmamu  oOydenus. OnHu
UCITOJIB3YIOTCSL JUISl OKa3aHWs NOMOINM CTYJEHTaM IpU MHOJArOTOBKE K TEKyLIEH U
UTOTOBOM aTTEeCTALIMH, JEKIUSIM, IPAKTUYECKUM U JAOOPATOPHBIM 3aHATHSIM, a TAKKE
WHIUBUYyAIbHOM paOOThI MPENOAaBATENS CO CTYACHTAMMU, JKEJIAIOIIUMHU YTiIyOJIeHHO
W3Y4YUTh MaTEpUal.

OcHOBHBbIC PEKOMEHAAUMH IS OPraHU3alui CAMOCTOATEIbHOM padoThI:

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

- IPU O3HAKOMJICHUM C HOBBIM PAa3/IeJIOM MATEpHAIA ONPEAEIUTE Ha PELIEHNUE,
KaKHUX 3aJlad OH HAaIpPaBJICH B TEOPETUYECKOM U MPAKTUYECKOM IUUIaHE, Ha KaKue
1po(heCcCHOHANBHBIX KOMIIETEHTHOCTH 00pallleH, ¢ KaKUMU pa3jiesiaMu IpeIblTy1ero
Marepualia CBsi3aH;

- CHCTEMATHYeCKH TMpopadaThiBaliTe MaTepHall ayJUTOPHBIX 3aHATHN (10
KOHCIIEKTaM Y4YeOHOW M HAyYHOM JUTEpaType), BHIMOJIHAUTE JOMAIIHUE 3aJIaHus,
pacueTHO-Tpaduueckure paboThI U YIIPaKHEHUS, TOTOBBTE JOKJIAJIbI JJIsl BBICTYTUICHUM
Ha CEeMHMHApax M MPAKTHYECKUX 3aHATHUAX, TEMAaTUYECKUX TUCKYCCHUAX MU JIETOBBIX
urpax;

- PEryJIipHO NPOBOJMUTE TEKYIIMH CaMOKOHTPOJIb NPOMJIECHHOIO MaTepuala,
NPUMEHSS ISl 3TOTO BOIPOCHI U TECTHI;

- HCTIOJIB3YMTE KOHCYIbTAUH MPETOIaBATENS ISl OJIYUEHUS PA3bsICHEHU 1O
CJIOKHBIM pa3lieliaM MaTepuaia U TEKYLIErOo KOHTPOJIS 3HAaHUM;

- UCMOJIb3yWTe KadeapaabHble METOAMYECKUE YKa3aHUs 10 BBIOJHEHUIO
CaMOCTOATENFHBIX ~ JIOMAIIHUX  3aJaHdii, pacueTHO-Tpaduueckux paboT u
yIpaXKHEHUH;

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH
CryneHT, NpONyCTUBIIMN 3aHATHS, 00s13aH O3HAKOMUTBHCA C TEOPETUUYECKUM

MaTrcpuajoM 110 TEMC TMPONYIICHHOIO 3aHATHA; MIPCABAPUTCIIBHO BbIIIOJIHHUB
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MPOIYIICHHBIA pacyeT, MPUNUTH Ha KOHCYJbTALMIO K MPENoJaBaTeto JUisl MPOBEPKU
MPaBUILHOCTH BBITIOJIHEHHOTO pacyeTa.

12. MeToanveckue peKOMEHAALNMH NMPENoIaBaTesiM 0 OPraHu3aun 00ydeHust
10 AUCIHUILJINHE

1. Jlexuun

Hcnonb3yroTes ciaeayommue MeTobl, CpeacTBa U POpMbl 00yUEHUS:
1. Memoowt 06yuenusn. B npoiiecce YTeHUs JEKIIMU HEOOXOAUMO TPUBJIEKATh
CTYJICHTOB aKTMBHO IPUHUMATh YYaCTHE B YCBOCHUHU U NMOHUMAaHUSI MaTepuara,
3a/1aBas BOMPOCHI 1 KOMMEHTHUPYSI OTBETHI CTYJICHTOB.
a) no xapakmepy no3HaeameIbHOI 0eAmeabHOCHU .

- PENIPOAYKTHUBHBIMN,

- IPOOJIEMHBIH.
0) no ucmoyHuKy 3HaHUi.

- CJIOBECHBIH,

- HarJISIAHBIN (CXEMbI, PUCYHKH, MOJIEIH, IPE3CHTALINH ).
Konmponw yceoenus oCymecTBISAETCS IyTEM IIPOBEICHUS dK3aMEHa

2. IlpakTyeckue 3aHsITUs

[IpoBeneHne MPaKTUUECKUX 3AHSATUN JOJIKHO COOTBETCTBOBATH MUX OCHOBHOM
nenu: GopMHUPOBAHUIO HEOOXOIUMBIX YMEHUIN U HABBIKOB.

®opMbl IPAKTUUECKUX 3aHSATUM MOTYT OBITh pa3HbIe: OOCYKJACHUE U aHAJU3,
TECTUPOBAHUE TI0 TEME 3aHATUH, U JP.

[Ipy moOArOoTOBKE K MPAKTHUYECKOMY 3aHATHUIO MPENOAaBaTEI0 HEOOXOAUMO
YTOUHUTH TUJIaH €r0 MPOBEACHUS, TPOAYMATh (POPMYIHUPOBKHU U COJIEPKAHUE YICOHBIX
BOIIPOCOB, BEIHOCUMBIX Ha OOCYXKJI€HHE, 03HAKOMUTHCSI C HOBBIMHU MYyOJUKAIUSIMHU.
3aBectT paboyyr0 TeTpaab, B KOTOPOM YUYUTHIBATH IOCEIIAEMOCTh 3aHATHUM
CTyJICHTaMHU U OLIEHMBaThb MX pabOTy B COOTBETCTBYMOIMX Oanmnax. Oka3bIiBaTh
METOJMYECKYI0 TIOMOIIb CTYJEHTaM B TOJATOTOBKE pedepaToB MO BOIpPOCaM
00Cy»X)1aeMOl TEMBI.

[Ipu mpoBeneHHHM MPAKTUYECKUX 3aHATUM MOTYT OBITh HCIOJIb30BaHbI
pa3nuYHbIE METOJbl OpraHu3aluu ydeOHOl pabdoThl. bonee BBICOKHI ypOBEHD
CaMOCTOSATEILHOCTH CTYJACHTOB HA MPAKTUYECKHUX 3aHSITHIX MOXKET ObITh JIOCTUTHYT
pu paboTe MO UHANBUIYATBHBIM 33JJaHUSAM T10]] PYKOBOACTBOM MpENoaBaTesl.

IIporpammy paspadorau:

KanpiceBa A.A. 1.0.H., JOIIEHT M -
[4]
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PELLEH3USA
Ha pa0ouyo NporpaMmmy JucuMILINHbI «BogooTBenenne n
ouncTKa cTouHbIX BoA» OIIOII BO no HanpaBJ/ieHUI0
08.03.01 CtpouresnbcTBo npodpuib
«HxKeHepHBIE CHCTEMbI BOJOCHA0KEHUS U BOJ0OTBEIECHHU S
(kBasin(puKanus BbINYCKHUKA — 0aKaJIaBP)

XanoBeiM  Haptmupom  BragumupoBuuem, mnpodeccopom  Kadeapbl
rugporexHuueckux coopyxkennii ®I'bOY BO PI'AY - MCXA wumenn KA.
TumMupszeBa JOKTOPOM TEXHUYECKUX HayK (J1ajiee o TEKCTYy PEICH3EeHT), MPOoBeAcHa
pelieH3us pabouei mporpaMmbl AUCIUIIINHBL «[ludpoBoe nmpoekTUpoBaHUE CUCTEM
BOJIOOTBEACHUS M O4YMCTKA CTOYHBIX BoJ» OIIOII BO mo nampasnenuto 08.03.01
CtpouTenbCTBO, HampaBieHHOCTh «MHXEHEpHBIE CHCTEMBl BOJIOCHAOXKEHWUS,

OOBOJIHEHUSI U BOJIOOTBEACHUS» (KBadu(UKAIMs BBITYCKHUKA — OakaaBp)
pazpadoranHoi B @®I'BOY BO «Poccuiickuii rocyJapCTBEHHBIN arpapHbIi
yauBepcuter — MCXA  wumenn K. A,  TumupszeBa», Ha  kadeape

CEJIbCKOXO3SIICTBEHHOTO  BOJOCHAOKEHUS M BOAOOTBEAEHUS (pa3pabOTuuKk —
A.A.KanpiceBa, 1.0.H., 101LIeHT, podeccop.)

PaccMmoTpeB npeacTaBieHHbIE HA PELEH3UIO MaTepUaibl, PEUEH3EHT PUILET K
CJIEIYIOLIUM BBIBOJAM:

1.TlpenwsBiennas  pabouas  mporpamma  auciuummabsl  «l{udposoe
IPOEKTUPOBAHNUE CUCTEM BOJOOTBEACHHS U OUUCTKH CTOUHBIX BOA» (Jajiee MO TEKCTY
[Iporpamma) coomsemcmgyem TtpedoBanusiM PI'OC mo nampasinenuio 08.03.01
CrpoutenbctBo. [IporpamMmma codeporcum Bce OCHOBHBIE pasJieiibl, coomeenmcmeayem
TpeOOBaHUSAM K HOPMATUBHO-METOINYECKUM JTOKYMEHTAM.

2. [IpencraBnennas B Ilporpamme axkmyanbhocms y4eOHOW JUCIUILUIUHBI B
pamkax peanusanuu OIIOIT BO ue nodaeoxcum comueruo — TACIUILUIAHA OTHOCUTCS
K BapUaTUBHOW yacTH yueOHoro nukia — b1.B. 16

3. [IpencraBnennsie B [Iporpamme meam AUCHUIUIMHBI COOTBETCTBYIOT
tpedoBanusiMm ®I'OC nanpasnenus 08.03.01 CtpourtenbcTBoO

4.B cootBerctBuuM ¢ Ilporpammoii 3a jpucummiimHoi  «Iludposoe
MPOEKTUPOBAHUE CHCTEM BOJIOOTBEACHMS M OYUCTKHU CTOYHBIX BOM» 3aKPEIUIEHO 5
koMmnereHuui. lucuunnmna « {ludpoBoe npoekTupoBaHue CUCTEM BOJIOOTBEICHHUS U
OYUCTKHU CTOYHBIX BOJ» U MpejcTaBieHHas [Iporpamma cnocoOHa peanns3oBath UX B
OOBSIBIICHHBIX TPEOOBAHUSX.

5. O0mast Tpyao€MKocTh auciuIuMHbl «lludpoBoe MPOEKTUPOBAHUE CHCTEM
BOJOOTBEJEHUS M OYUCTKA CTOYHBIX BOJ» COCTaBJIAET 5 3a4€THBIX €IUHUILIBI
(180 yacoB).

6. Undopmaniis o0 B3aMMOCBA3M H3Y4YaeMbIX JUCHHUIUIMH M BOIpPOCaM
UCKJIIIOYeHHs] ~ OyOnMpoBaHUs B COJAEPXKAHWM  JUCUUIUIMH  COOTBETCTBYET
JNIEUCTBUTEIBLHOCTH. Hucuumumaa  «lludpoBoe  mpoekTUpoBaHUE  CHUCTEM
BOJOOTBEJICHUS U OUUCTKU CTOYHBIX BOJ» B3aMMOCBSI3aHa C APYTUMH TUCHUILIMHAMUA
OIIOII BO u VYuebnoro mnana no HamnpasieHuto 08.03.01 CrpoutenscTBo u
BO3MOYKHOCTh AYOJIMpPOBAHMS B COAEPKAHUM OTCYTCTBYET. IloCKONBKY AMCIUIUIMHA
HE MpeaycMaTpUBAET HaJWYHMe CIEUUATbHBIX TpeOOBaHUW K BXOJHBIM 3HAHUSM,
YMEHUSM U KOMIIETEHUHUSAM CTYACHTA, XOTSI MOXET SIBISATHCSA MPEALIECTBYIOMIEH IS
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CHEeUaIbHBIX, B TOM YHUCJIE€ MPOPECCUOHABHBIX TUCHUIUINH, UCTIOIb3YIOIUX 3HAHUS
B obsactu CrpoutenbcTBa B MNpOoGEecCHOHANBHONU JEesSTENbHOCTH OakaiaBpa IO
JTAHHOMY HaIlPaBJIEHUIO MOJTOTOBKH.

7. llpencraBnennas [Iporpamma npezamnosaraeT UCIOJIb30BaHUE COBPEMEHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUH, UCTOIb3YEMbIE MPU pEaTU3allMU PA3TUYHBIX BHUJIOB
yueOHOoM paboTsl. DopMbI 00pa30BaTENBHBIX TEXHOJIOTHI COOTBETCTBYIOT ClieIIU(UKE
JTVCHUTINHBI.

8. Ilporpamma  aucuumnuasl  «l{udpoBoe  mpoekTHpoBaHHE  CHUCTEM
BOJIOOTBEJICHUS U OYMCTKUA CTOYHBIX BOJ» MpenoaaracT 6 3aHsATUNA B UHTEPAKTUBHOU
dbopme.

9. Buapbl, coaepkaHue U TPYyI0EMKOCTh CAMOCTOSITENIEHOM paOOThI CTY/ICHTOB,
npeacraBieHHble B [Iporpamme, COOTBETCTBYIOT TpeOOBaHUSAM K MOJATOTOBKE
BBIITYCKHUKOB, coaepxamumcs Bo @PI'OC BO nanpasnenus 08.03.01 CtpoutenscTBo.

10. IIpencraBnennsie u onucanHble B [Iporpamme dhopmbl TEKyIlel OIEHKH
3HaHMM (0IpOC, Kak B GopMe 00CYk IACHUS OTIIETbHBIX BOIIPOCOB, TaK U BBICTYIICHUS
U ydyacTHE B JUCKYCCHUSX, y4acTH€ B TECTHUPOBAHMM, pabOoTa HaJ  KypCOBBIM
MIPOEKTOM), COOTBETCTBYIOT chenupuke JUCIHUIUIMHBI U  TpeOOBaHUAM K
BBIITYCKHUKAM.

dopma NPOMEXKYTOYHOTO KOHTPOJS 3HAHUN CTYAEHTOB, IPEAYyCMOTPEHHAs
[Iporpammoii, ocyiectBisierca B (opmMe 3K3aMeHa, YTO COOTBETCTBYET CTaTyCy
JTUCUUIUIMHBI, KaK JUCIMIUIMHBI BapUAaTHMBHOMW yacTh ydeOHoro nukina — BI1.B.
16 ®I'OC nanpasnenus 08.03.01 CtpoutenncTBo.

11.Dopmbl OlIEHKH 3HAHMM, MpeAcTaBieHHbIe B [Iporpamme, COOTBETCTBYIOT
crienupuKe TUCIUIUIMHBI U TPeOOBAHUSAM K BBIITYCKHHKAM.

12.Y4eOHo-meToanueckoe  obecreyeHne  AUCHUIUIUHBI  TPEICTaBJICHO:
OCHOBHOUM JUTEpaTypoll — 2 wucTOYHUKA (0a30BBbIM Y4YEOHHUK), TOMOJIHUTEIHHOMN
auTepaTypor — 2 HauMeHoBaHui, UHTepHeT-pecypchl — 1 HICTOYHUK U COOTBETCTBYET
tpedoBanusM PI'OC nanpasierus 08.03.01 CtpourenbCcTBo.

13.MarepuanbHO-TEXHUYECKOE OOecleueHne AUCITUIUIMHBI COOTBETCTBYET
cneruduke nucuumiuHel «[{udpoBoe mpoexkTHpoBaHUE CHUCTEM BOJOOTBEICHUS WU
OYMCTKH CTOYHBIX BOJI» W OOECleYMBaeT MCIOJb30BAaHUE COBPEMEHHBIX
o0pa3oBaTeIbHBIX, B TOM YHCJIE MHTEPAKTUBHBIX METOJ0B O0yUYCHUSI.

14 Meroauueckre peKOMEHJAlMU CTyIEHTaM U METOIMYECKHE PEKOMEH AU
MPENoIaBaTelsiM 10 OpraHu3auy oOy4eHHs 0 IUCLIUIUIMHE JA0T MPEACTaBICHUE O
cnenuduke oOydenuss no gucuuiuinHe «lludpoBoe NpoeKTUpPOBAHUE CHUCTEM
BOJOOTBEJICHUS K OUUCTKH CTOYHBIX BOJ.

OBIHE BBIBO/JIbI

Ha ocHOBaHMM TPOBENEHHOM pPELEH3UH MOKHO CHeNaTh 3aKJIIOYEHHE, UTO
XapakTep, CTPYKTypa U cojiepkaHue padouei nporpaMmbl aucuuriinibl «L{udposoe
IIPOEKTUPOBAHUE CHUCTEM BOJOOTBEIACHUS M OYHUCTKM cTO4YHBIX Boa» OIIOII BO mo
Hamnpasiieanto 08.03.01 CtpoutenbcTBO, HanpaBieHHOCTh «HKEHEpHBIE CUCTEMBI
BOJIOCHAOXEHUSI W BOJOOTBeICHUS» (KBamudukanus OakamsaBp), pa3padoTaHHAS
KanpiceBoit A.A., n.0.H., momeHT. coorBeTcTByeT TpeboBanusm DI'OC BO,
COBPEMEHHBIM TpPEOOBAHUSIM OKOHOMHUKH, PBIHKA TpyJa W TIO3BOJIUT mpu €€
peanu3aluy yCcrenHo 00ecneunuTs GOPMUPOBAHNE 3asIBIICHHBIX KOMITETCHITUM.
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Penenszent: XanoB H. B., npodeccop xadeapbl rHapOTEXHUYECKUX COOPYKEHUM
OI'bOY BO «PI'AY-MCXA uM. K. A. TumupsizeBay, 1OKTOp TEXHUYECKUX HAYK.
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