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I. INIAHUPYEMBIE PE3VJIbTATHI OBYYEHHS MO JTHCUHITJIHHE

DOpMHAPYEMBIE KOMIICTEHITHH Tpebosanua K pe3yabTaraM o0yJeHHA
Ne | Ko koMnerenuus | Kommnetenuns
O6menpopeccHonanbibie
] OTTK-1 CrocoBHOCTh HCNONB30BATE | B pelyibrate  OCROCHHS  JIHCILHIUTHHEI
OCHOBHBIE THApPABIHYECKHe | ofyyaloumiics nomken
3AKOHB! JAHCUHITIHHB 3mare: UIpABIHYECKHE 33KOHBL, METO/IbI
pogocHabMeH e | orbopa  asanuios, O0paboTKH  J@HHBIX
MPHMEHATE METO Ik BIATRIX Ha kakoii-mbo CHCTEME
KOMIMBIOTEPHOTO BOJIOCHADWEHHA
MOJCIHPOBAHKA CHUTEM Ymers: HCIOIb30BATE METO/IB!
BOJOCHAOKEHHA H KOMIBIOTEPHOIO  MOJACTHPOBAHHS  CHCTEM
BOAOOTBEICHHA, MPOBOJIHTE | BOAOCHAGKEHHA, IPOBOINTE HCCEI0BAHNA
TEOPETHYECKHE H
IKCTIEPHMEHTATLHELE Baaners: nassikamu paciera u
HCCITCOBAHNS NPOCKTHPOBAHHA CHCTEM W ceTell
BOJOCHADAEHHA
2 K-1 Cnocobuocts 06nanars B pesynbrare  OCBOSHWA — OMCUHIUTHHLL
IHAHHEM HOPMATHBHOM obyHarOLIMACA NOIKeH
Da3el B obGaacTH , Inars: HOPMATHBHO-TEXHIIECKHE
APHHLHIIOB JOKYMEHTEL B ODJACTH NMPOSKTHPOBAHHA
HPOCKTHPOBAHKS 31aHuil, cHcTeM BogocHabmeHHS
coopymkeHuH, nHKeHepHbX | Ymers: ofpabateBars W AHAIHIHPOBATH
CHCTEM H 000pYI0BAHKSA TEXHHYECKHE JlaHHBIE, cobpaHHbie W3
BOOCHA0 KEHHA H CHCTEM BOIOCHAOMEHHA
BOLOOTBEACHMS , Baaners: naseikavmy paboThl ¢ HOPMATHBHO-
npasosoil Gasoi B obnacTH NPOEKTHPOBAHAY
CHCTEM BogocHaDMeH S
3 MK-2 Brazers TexHonorueii B pelynaerate  OCBOSHHA  JHCIATLIHHEI
NpoeKTHPOBAHKA deTanedl # | ofyuarouniica Tomien
KOHCTPYKUMI CHCTEM 3uars:  TeXHOAOrHEH  NPOCKTHPOBAHHA
BOAOCHADAMEHNA 1 Jetanei H  KOHCTPYKUMHA  cHCTeM
BOJIOOTBEJACHHS B BOOCHADWeHHS
COOTBETCTBHH € ¥mers: paboTare ¢ VHHBEPCATBHBIMH M
TEXHHUCCKHM 3a1aHHEM ¢ CHEUHANHIHPOBAHHBIME  [POIPAMMHO -
HCIOABIOBAHHEM BHIMHCIIUTETBHBIX KOMILICKCAMH H
VHHBEPCATLHEIX H CHCTEMaMH ABTOMATHIHPOBAHHOIO
CHEUHMATHIHPOBAHHBIX NpOeKTHPOBAHHA
NPOrpaMMHO - Baaners: HABBLIKAMH pacyera B
BLIMHCTHTE I BHEIX CHELHATHIHPOBAHHBIX KOMILIeKCax
KOMTIJIEKCOB H CHCTEM NPOSKTHPOBAHHA
dBTOMATHIHPOBAHHOTO
NPOEKTHPOBAHHA
-+ IK-3 CnocoDHOCTRIO NpoBoANTL, | B pesynstare  OCBOEGHHS  JIMCUMILTHHEL
MPeaBAPHTENIBHOE TEXHHKO=- | O0YHAIOIBICH J10/DKeH
IKOHOMHYECKoe 3nars: NPOEKTHYIO " pabouyio
000CHOBAHKE MPOSKTHEIX JOKYMEHTALHIO, TEeXHHYECKHE  YCIOBHA,
petueHnit cHeTem IpyTHe HOPMATHBHbIC JOKYMEHTHI,
BOAOCHAOKE I, CBAIAHHEIC CO CTPOMTENLCTROM
paspabariBats MpoekTHYIO | YMeTh: paspabaTuiBaTh NPOEKTHYIO |
H pabouyIo TEXHHYECKYI0 | pabouyio TEXHHYECKYK) JOKYMEHTAIIHIO,




AOKYMEHTALHIO, 0OPMIATE
IAKOHYEHHEIE TTPOCKTHO-
KOHCTPYKTOpCKHe paboThl,
KOHTPOITHPOBATD
COOTBETCTHBHE
paszpabaTRIBAEMBIX
TPOSKTOB H TEXHHYECKOH
AOKYMCHTAIIHH 3aaHHIO,
CTaljapraM, TeXHHYCCKHM
YCIOBHAM H APYTHM
HOPMATHBHBIM JIOKYMEHTaM

OQOPMARTE  JAKOHMEHHBIE  NPOEKTHO-
KOHCTPYKTOPCKHE paboThl, KOHTPOIIHPORATE
COOTBETCTBHE paspadaThiBAEMBIX TPOEKTOB
H TeXHHYECKOH JOKYMEHTALMH 3IaNaHMEo,
CTAHIAPTAM

Baagzers:  cnocoGHocteio  mposommTs
NpeasapHTENbHOE TEXHHKO-IKOHOMHYECKOE
0b0CHOBAHNE




2. MECTO TUCHMILIHHBI B CTPYKTYPE OBPA3OBATEJIBLHOII

[MPOTPAMMBI

CUHEPHEHHE AHCLHIUTHHB] OCHOBEIBAeTCA H ABJISETCH TOrHYEeCKHM NMpooojsKeHHeM

CReayOIUHX AHCUMHITIHH:
No Haumenopanne aneuummmns (Momynsa)
1 MaremaTika
2 Duznka
3 XHMHs
4 FKONOTHA
5 Mipkenepras rpadmka, CTpontenbHoe yepyerne
6 leonorus i MexaHuka rpyHTOB
7 [eogeinn
8 CrpontensHoe Matepraiopeaenne
9 OCHOBbI THADABNHKH H TENOTEXHHKH
10 OCHOBBI 8pXHTEKTYPbI i CTPOHTENBHBIX KOHCTPYKIIAHA
Conepkanne IHCUMIUIMHBI CIYKHMT OCHOBON s H3YHUEHHA  CJeAYIOLIMX
JHCLMILTHH
Ne Haumenosanme ancunnimsst (Momy:s)

Brmonunenne BKP

3.0BEM JUCUHUILIHHBI
OB1uast TPy 10eMKOCTE THCLIMIUIMHEL COCTABASET 8 3ay. eIMHMI, __ 288 vacos.
Bun yueGuoii paborm Beero Cemectp Cemecrp
HACOR Ne 7 Ne B
Obmas TpyA0eMKoCTS 288 109 179
AHCHMILIMHLL, Yac
Konrakraas padora 34 18 15
(AVANTOPHBIE IAHATHNH), B T.'W.:

JIeRIHH 12 6 6
naboparopHbie 6 6 -
NPaKTHYCCKHE 16 6 10

CavocronTeasnan pabora 254
CTYACHTOB, B TOM YHCIE:
KypcoBoii npoext 54 - 54
Kypcosas paGora - - -
PacyeTHO-rpadiueckoe 3aanms - - -
Huausunyansroe noManmee
3alaHne
Hpyaue eudw camocmoamensroi 164 90 74
paboms




Dopma npoMeRyTOHAN saser 3), | 3
arTecTauns
(3a4eT, 9K3aAMeEH )

JaueT ¢
OUEHROH
(30)

Ix3ameH () 36

Hpumevanue: npedvenampusams ne menee
0.5 axaoemuueckozo vaca cavocmosmensnoi padome na | vac sexyuil,
! axademuneckozo vaca camocmormensnoii patoms: wa I vac AaBOPAMOPHBIX U APAKMUYECKIX
JeTaml,
36 axademuecxux wacos camoemosmension patome na I sxsamen,
J4 arademuteckux wacos camocmoamensnoi padomsi na 1 xypeosoii npoexm,
36 axademuseckux wacos canocmoameisoi paboms na | kypeosyio patiomy,
I8 akademuveckux wacos camoemosmeisnoi pabomm wa | pacyemuo-zpaguseckyio patomy,

9 axadesmumeckux 4acos cavocmosmensuon pabomst na | HHOUBROYATbHOE doMatHee 3a0anue.



4.COAEPKAHUE JUCHMILTHHBI

4.1 HanvenoBanne Tem, Hx cogepkanue i 0Gnem
Kyped Cemecrp?

Ofnem Ha TemaTHueckuit pasaen no
BUIAM VueOHOH Harpy3KH, yac

% Haumenosanue pasaena 5

n (kpaTkoe copepwanne)

Jlextmin
FAHAETHAR

JlaBoparopuse

JANTTHH

i

CaMocTORTENRHAN

| 2

Lad
4

1. TToTpebHOCTH B BOIE ¥ HECTOMHHKN HX YAOBICTBOPEHHSA

I. | OcHoBible kateropui  Bogonotpedaenns. Ouenka| 0,75 0,5
NPHPOAHBEIX BOO KAK HCTOYHHKOB BOJNOCHAOKEHHS.
Bausune nearensHocTH nogeli Ha  MCTOYHMEKR
BOJAOCHADHEHHSA., YIACABHBIC PAcCXOAbl H  HOPMEI
BOZONOTpeOIeHHA.

0,75

2. Ceenenns 0 cCHCTEMAX BOJOCHAOKEHHA H PekHME HX paboTsl

. | Knacendmrauns cucremsl BonocHabmenng. Pewkum 1.5 1,75
BOZOTIOTPEO/ICHHA B TEHEHHM CYTOK, MOJA4H BOIL,
paboTsl BONOMPOBOMHEIX coopy#ennii. Tpaccuporka
BOJIONPOBO/IHEIX CETEH,

1,25

17

3. Pacuer 1 npoexTHpoBaHKe CHCTEM BONOCHADMEHHS

I | Teopernueckne OCHORR M METOLBl HAPARTHYECCKOrO 1.5 1.5
pacuera BoaonpoBoAHLIX ceteid. TIpHHuMnEL TexHHKO-
IKOHOMHYECKOTO pacyeTa BOAONPOBOIHBIX CeTeH,

3,25

15

2 | OcobennocT NPOEKTHPOBAHNA M PacHeTa JOHATLHBIX 2 2
CHCTEM BOAOCHAGHKEHHA. Yerpoiicreo
BOAONPOBOAHBIX  ceteil.  Coopyskenus ans  3abopa
nomemukix sox. Coopywenus ans 3abopa soawt 3
NOBEPXHOCTHLIX HCTOMHHKOR

19

HTOI'O { & 6

Kypcd4 Cemecrp 8

| OObem Ha TemaTHuecKRi pasaen mo
BHAAM yyeGHOl HarpyIxu, wac
No 5 £
i Haimenosanne pasnena - § - | E - %
= (KpaTkoe cogepxanne) E E g E g
= 52§ g
£ |2 :
o
] Z 3 4 5 6
1. CocTaB, XapakTepHCTHKA KaYecTsa BOJL, pacyeT obopyaoBaHns
1 | Cocras npuponHbix Box, OCHOBHHE MeToxht | 0.75 [ 0,5 ] 10




npimeceii

TEXHOMOTHYECKHE CXEeMBl HX I{{.'IHII.'H!LHOHHPGBRHH!.

Koarynuposanne
pearedTor ¢ Bono#H

BOMb. Csemenne

2.Metoan ouncTiR, TPeGOBARKS K obpaboTie Bons

I | Ipeapaputensnas  obGpaGotka  BOABL Kamepn | 1,25 2,5 12
XnonbeodpazoBanns. Yianenwe npumeceit w1 pomnl
(punsrposannem. OGessapakHpakie BOILL
2 | Jesonopauus BOJILL Dropuposanune M 2 2 10
obechropuanme  moant.  OGewkencampanue  n
JAEMAHTAHALAS BOIBL YMArYCHAE BOLI
3.IlpuMephl MPOCKTHPOBAHMA KOMILIEKCOB BOJOCHAGIKEHNA, 0DOpYZOBAHHE, HCIOMBIYEMOE B
CHCTemax BojgocHabmeHus
1 Obuee  BONPOCH NPOCKTHPOBAHHA BOONPOBOIHBIX 15 3 10
KOMIIJIEKCOB, Bonocnabumenne CTPOMTEILHEIX
KOMILIEKCOB. Hsnickanus H OprasH3alua
MPOCKTHPOBAHKS CHCTEM BonOCHAGKeHIS
2 | CeanckoxossificTsennoe pogocuabkenne 0,5 1 8
HTOI'O 6 10 50
4.2, Conepikanne npaKkTHuecKnx (CeMHHAPCKHUX) 3aHATHI
Ne Hanmenosanme Tewma npaxtiveckoro (cemunapexoro) | K-go nexn, | K-8o wacos
n'nm | pazgena JUCUHITTHHE] TAHATHA YACOB CPC
cemecTp Ne 7
I | HotpeGrocTn B vozte u | Onpenesnenne cyMyapHBIX pacxoaos 0.75 10
HCTOMHHKH HX BO/AB 00BEKTA,
YAOBIETBOPEHHA
2 | Ceenenus o cucremax | BriGop pesuma BOZONOTpebNeHNA H 0,75 8.5
BonocHabKeHus U NOAAYH BOdkI HACOCHOH CTAHIIMA
peEHMe HX paboThi
[Mocrpoenne nuezomMerpHueckmx 0,75 8.5
rpafMEOB [0 peiyabTaTaM
IHAPABIMMECKHX PacyeToB
3 | Pacuern IMuzpasinyeckuil pacuer TynuKoBbIx 0,75 7.5
NpOeKTHPOBAHHE BOJOTIPOBOAHBIX ceTeil
CHCTEM
BOAOCHADAKEHHSA
I'napasimseckuit pacuer konsuesolt 0,75 1.5
ceri no Meroay B.I JloGauena u
M.M. Aunpusnera
Texnuko-axonoMuueckuii pacuer 0,5 4,75
BOAONPOBOJHBIX ceTeil
Heranuposka sogonposoanoll ceru u 0.5 4,75
BOJCIIPOBOAHOTO KaJIoIIa
Meromuka pacuera u 0,5 4,75
HPOCKTHPOBAHKA BoA03abopos
MOAICMHBIX BOJA
[TpoexTiposanite # pacuer peunnix 0,5 4,75
BOAO3800pOB
HTOro: ] 66

cemecTp Ne 8




Cocras, Pacuer apmaryps pearestHoro 0.4 5
XApaKTepHCTHKA Xo3siicTBa
K&4eCTBA BOJ, pacyer
ofopynosanus
Metoauka pacuera emecuTeneit u 0,35 5
CMECHTENLHEBIX VeTpoiicTs
MeTob ouncTRy, [IpoexTapoBanne 1 pacyer kamep 0.65 -
rpeboBanus K XJonseoOpaIoBaHus
obpaboTke BROR
[Ipimepst pacueta oTeToltHIKOB 1 0,6 4
THAPOLHKIOHOR
Merommka pacyera u 0.5 !
[POEKTHPOBAHKA OCBETINTEREH CO
C/I0EM BIBELIEHHOTO OCA/IKA
[Ipumep pacuera dioTatopa 0.5 4
Pacuer u npoextiposanse ycranosok 0.5 3
no QrropupoBaHnio U
obecropupaniio BobI
[Ipamep pacuera ycraHoBKH 0,5 3
obe3neresnBanns BOIBI
[Ipumepr Pacuer cervarsix, Gapabanunix u 0.5 4
NPOEKTHPOBAHNA aRyeTHieckux guantposn
KOMILIEKCOB
BOAOCHADKeHHH,
obopynoeauue,
HCTIONIb3YEMOe B
CHCTEMAX
BOJOCHAGKEHHA
[NpoekTHpoBanue 1 pacuer ckophIx 0,5 4
OCBETAHTENLHLIX PUIBLTPOB
Pacuer Na-katHornposansof 0.5 5
VCTAHOBKH
Pemenne rennnasa i seicoTHOM 0.5 5
CXEMbl BOJOOYHCTHOTO KOMILTEKCa
uroro:| 6 | 50
BCEID: 116




2. ®OH/1 OEHOYHBIX CPEJICTB JLISI ITPOBEJAEHHS TEKYUIEIO

KOHTPOJISA YCNEBAEMOCTH, TPOMEAKYTOYHOIT ATTECTALIUH 1O
UTOI'AM OCBOEHHUS TACHHTLIHHBI

(llpusodames  konmponvksie BONPOCHL N JQOANUR  OIR  RPOGEOEHNA  mexViyezo KONMPOIR

5.1. llepevens KONTPOILHBIX BONPOCOB (THIIOBBIX 3alanmii)

NPOMENCYMOUROL  GRUMECMAYUN N0 WMO2AM  OCEOEHUA  OUCYLIAUNbL, G Makwce O KOWMPOILA
CaMOCMOAMELHOU pabomut 0fyNaIoue20eA no omoetssyM pasdetam ouctunauns, Moo npusecn
OMOLABHBLI NEPEYenb AR MERKVIeso I APOMENCYMOURO20 KOHIMPOIA).

MNe
n/nm

Haumenopauue
pasaena AHCIHIUTHEBI

Conepianie BONPOCos (THNOBBIX 3a1aHuil)

1

Hapyxnsie cetn
BogocHabweHns

l.  Knaccuduranmns cacrem pogocHabxenms.

2.  Haisauenme  OCHOBHBIX coopymenut  (nementos),
BXOALINX B CXEMY rOpOACKOro BOAONPOBOA.

3. Or Kak#X OCHOBHBIX (DAKTOPOB  3aBHCHT auifop
BOA03a00PHOTO COOPYIKEHHS.

4. Korza npumensior sonosalopsl pycrosoro THma M ero
OCHOBHBIC MIEMEHTBI.

3. Koraa npivensior ponosabops Geperosoro Tina n ero
OCHOBHBEIE 3IEMEHTRI,

6. Kaxoso nassauyenue 30H caunrapuoii OXpaHbl MOIIEMHBIX
HETOHHHKOB BOAOCHAOKEHHA M KAK HX OPraHu3yIoT.

7. OcHOBHBIC 3TEMEHTHI i MPHHIAN paboThl eHTpobekRHOrO
HAcOCA.

8.  Kak onpenenserca mommeii  manop eHTpobeRHOTD
Hacoca.

9. Kak xnaccHpuuupyloTes BOZONPOBOAHBIE HACOCHAIE
CTaHIIHH,

10.  Kaxmm tpeGoBanmsm omxHa ynoBrerBopsTs HAPYKHaA
BOJONPOBOAHAR CETh,

Il. Hemy pasua MuHaMateHas IyOMHA  sanoXeHus
BOAOMPOBOIHEIX TPYD B pafioHaX ¢ HATHYHEM rnyGHHb
NpoOMep3aHuA rpyHTa o Ges Hee.

12, Yro takoe HopMa BoAONOTPEOCHHS, OT YETO OHA 3ABHCHT.
13, Kak onpeneints notpebuoe konmuectso soam g
TOpoJa, MpeanpHITHA,

14, OcuHosubie ATEMEHTHI yCTpoiicTea BHYTPEHHHX
BOOIPOBOAOB.

15.  Ywuer norpebnenss sojm,

16. Kax onpemennrs  neoGxomamblii HANOP B CceTAX
1pyGonposoaa.

17, Uens ranpasauyeckoro pacuera BOIONPOBOIHOM CeTH.

18.  Onpenenensue noreps Hanopa B TpyGax.

(]

Konanunonnposanne soa

1.OcHOBHBIE METOLI H COOPYKEHHS MO obpaboTke BOABI s
X03AHCTBEHHO-IUTLEBLIX Lemei.

2.CYMHOCTL NpOLecca KOary nsimHm

3.Crnocobhl 00e33apakuBanng BOEL, HX CYIIHOCTS

CanntapHo-Texanyeckoe
obopyropanue 3aamuii

1.OcHOBHBIE 371eMeNTHl YeTpoiicTBa BHYTPEHHHX BOIONPOROJIOB.
2.Knaccuduxatuis cucrem BHYTpesnero BonocHafieHns?
3.[puruun eficTus runponseBMaTHyeckoli YCTAHOBKH.




4.CriocoOki Bpe3xs BBOA B HAPYIKHYIO BOJOIPOBOAHYIO CETh BRI
IHaeTe.

5.¥erpoiterso BeosoB B 3nanu, BOAOMEPHBIE Y3ITHL.

6.Cniocofel mpoknamku TpyOONpoBONOE  BHYTpeHHeil
BOACTIPOBOAHOI ceTH,

7.Tunw TpyS, HEnOABIYEMBIX UIA YCTpolicTBa BHYTPEHHHX
BOAONPOBOIOB

8. Tenousonsumus BOAONPOBOAHLIX TPYE.

9.0cHoBHLIE BUAL H HATHAYCHHE BOZONPOBOAHOR apMaTyphl.
10.Hapy:nnle nomusoyunbie Kpansl B 3AaHHAX. TpeGopanus K mux
YCTPOHCTBY.

I LIIpununn pacyera suyTpentero BOJIONPOBOA.
12.0npejenenne pacueTHsIX pacxonos soast?

13.0npeitenenne TpebyeMbix HAMOPOB B 3MaHMNT

5.2. [lepeuens TemM KYPCOBLIX HPOEKTOB, Kypcosbix pabor,
HX KpaTKoe coaepxanue H oibem

B Xole OcBOEHHMS AMCLHIUIHHBI CTYACHTAMM BHITOTHSETCH KypcoBoii npoexT.

KypcoBoii mpoexT coctont u3 Tpex uacreii:

1.

2.

Bogonposoanas ceth. B coctas pasgena sxomut BRIDOp CcHCTEMBI M
COCTaBJICHHE CXeMBl BOJOCHAOWKEeHHA OOBEKTOB B LeJOM, BBEIOOP MecTa
pacIonoKeHH BO403a00OpHBIX  COOpYKeHWil, HACOCHAIX CTaHILHH,
PETY/IMPYIOUIMX  €MKOCTEH M TPAacCHpOBKAa KONBLEBOH  MarMcTpansHOIL
BOIOMPOBOJIHON  CeTH (B COOTBETCTBMH C niaHoM o6bexta). Onpenenenne
obulero  obwema  BogornotpeGneHns u PACHETHBIX  pPACXON0OB  BO/bI:
NPEABApHTE/IbHOE paclipesie/ieHHe PACX0I0B BOBI 10 CeTH ¢ YAOB/IETBOPEHHEM
TpeGoBaHmil HANEKHOCTH, Orlpe/enerne HAWBLINOIHEHIIHX aHaMeTpoB Tpyo
PAacHETHBIX YYacTKOB MarHCTPAIBHOW CeTH M BOAOBOAOB, BHIMOJTHEHHE
I'M/paBIHYeCKOro pacyeTa CeTH H BOJOBOJOB HAa OCHOBHBIE PACYETHHIE C/Iy4aH
(MacTH4HO ¢ Henoznb3oBaHneM DBM). Onpenenenue pacyeTHoi BeaHumHbI
flolad W Hamopa HAacocos M mnoabop Mapku Hacocos. Onpenenenme
NbE3OMETPHHECKHX OTMETOK, CBOOOIHBIX HANOPOB B XapakTEPHBIX y3/ax CeTH,
obvema Oaka GaliHM u emKocTH pesepsyapoB. BailloHeHHe NpPOBEPOYHBIX
PActcTOB CeTH NpH MOKAPOTYLICHHH M ABAPHH HA CeTH W BOAOBOJOB MpH
BHIOPAHHOM HACOCHOM OBOPYI0BAHME (& MCNONB3OBAHMEM IBM). Buibop tHna
HCTIONB3YEMbIX TPYO; cOCTABACHHE JAETATMPOBKH XapakTepHbIX YIIOB ceTH M
paspabotka pabouero uyeprexka BOAOMPOBOIHOrO KOJOALE (Kamepsl M OpyrHx
COOpYAKEeHHIH ).

Boaonposoansie ouncrabie coopyxkenns. B coctan pa3jiena BXOJAHT BuiDOp H
TEXHHKO-3KOHOMHYeCKOe 0DOCHOBAHHE METO0B TEXHONOTHYECKOH CXeMBl H
COCTaBa OYMCTHBIX coopysxeHuil. IlocTpoenue BbicOoTHON cxemsl, BEIOOD H
OmpeicicHHe 103 peareHTOB.  Pacuer OCHOBHBIX COOPYKEHMIl: IeHIIaH M
BBICOTHAA CXeMa O4MCTHON craHumu. Cxembl coopyxeHuil ans obpaboTtku
MPOMBIBHBIX BOJ. PacteTHO-NOACHHTENBHAsA 3aMHCKA CONEPHKHT 0GOCHOBaHNE |

pacyeTsi HDHHHTI:;X PelleHHit, a TaKkke pacyersl Mo Olpefe/IeHHIO
ceDecTOHMOCTH | M™ OUHIIEHHOH BoL,



3. BoaosaGopubie coopysxennst. B cocran fpoekTa BXOAHT 0DocHOBaHKe BhiGOpa
MECTa pacTioNOKEHHA H THNA BOI03abOpHbIX COOPYKEHHH, UX KOMIIOHOBKH M
KOHCTPYKTHBHBIX (JOPM; THAPABIHYECKHE DPACYeTHI, onpeienslilHe pasMepsl
Coopy#eHHH H BEIOOP OCHOBHOIO  TeXHONOIHYECKOro obopynoBaHus
BOA03a00pa; pacyeT coopykeHHil Ha YCTOWYHBOCTE. B nmosicHuTenbHOI 3anucke
AaeTcs Takke onvcaHue peIbGO3aLIMTHBIX YCTPOHCTB, NPHBOAATCA cooOpakeHHs
O METOJax MpOH3BOACTBA paboT Mo CTPOMTENBCTBY OCHOBHBIX COOpYKEHHH u
OTpEAS/ICHHE CTOMMOCTH BON03abOPHEIX coopyKenuil. ['paduyeckue MAaTepHAIELI
BKTIOHAIOT: TUIAH y4acTKAa MCTOYHMKA M pa3pes 110 CTBOpY Bo103abopa ¢
HAHECEHHEM CXeMbl BOI03a0OPHEIX COOPYKEHHI, a4 Takwke MiaHbl M paspessl.
[Ipy  MCNONB30BAHMH  MOA3EMHBIX  HMCTOMHHKOB NPHBOJMTCA  pacuer ¢
Henoms3osanHeM IBM coBMmecTHOM paGoThl CKBAXKHH HACOCHON CTAHLIMH.

O6nem npoexra: 2-3 nucta ueprexeli u noscHuTeNbHAs 3anucka 25-30 cTp. C
HEOOXOMMBLIMH PACYETAMH M KPaTKHM ONMCcaHueM NMPHUMEHAEMBIX KOHCTPYKTHBHO-
TEXHHYECKHX petlieHMii.

5.3. Mepevuens HHARBHAYAILHBIX OMAUTHIX 3a1aHNi,
pacqeTHO-rpadmyecknx 3aganmii

He MpeLyCcMOTPEHB]

5.4. llepeuens KonTpoLHLIX pador

HE TIpeIyCMOTPEHE]



6.0CHOBHAS 1 TONOJIHUTEJILHAS JIHTEPATYPA

6.1. Iepevens ocnosmoii JAHTEPATYPBI

I.  Bonoorsenenue u BogocHabkenne - y4e0. nocodue nns Gakanaspos / E. H.
benokones, T. E. [Tonosa, I'. H. Ilypac. — 2-e u3n. — Poctos u//l : ®enukc, 2012.
- 379 c.

2. Bonocuabxkenue u BogooTseeHuE ! yued. ans Gakanaspos / H. W. INapnunosa, B,
W. bawenos, U. T, T'y6uii. — 4-¢ u3n., nepepad. u gon. — M, : FOpaiir, 2012. - 472 c.

3. Xypba M.I. BomocHaGienne, ITpoexTpoBakme cuctem u coopywenuii. Tom
nepsbii / M.I'. JKypGa, JLU. Cokosnos, .M. looposa.- M.: Max. ACB, 2004.- 288 c.
4. Kypba M.I'. BomocuaGxenne. [lpoextnposanne cuctem u coopyskennii. Tom
Bropoit / M.I". XKyp6a, J1.U. Coxonos, A .M. ["oBopoBa.- M.: M3n. ACB, 2004.- 496 c.

5. Xypba M.I. BonocHaGxkenue. [poexruposanne cucrem u coopyenuii. Tom
TpeTHii / M.I', XKyp6a, J.U. Cokonos, .M, I'oBopoBa.- M.: U3a. ACB, 2004.- 256 c.

6. Hepnas B.M., Illouun H.A. Metoanueciue YKa3aHHA K BBINONHEHHIO KYPCOBOMH
paboTs «HapyskHble ceT BOZONPOBOAa H KaHANM3AIMAY, M. ! Mapxu, 2014 - 111 ¢,

7. I.H. My3anesckas Metoauueckue YKA3aHUs K BBINONHEHHMIO labopaTopHbix paboT
WA CTyZIeHTOB OaKanaBpoB Hanpasnenns 270800.62 «CTpPOHTENLCTBOY BBITOMHAIOLIMX
nabopatopHbie pabotel mo aumcuMnaune «BojocHaGkenne w BOJIOOTBEJIEHHE C
OCHOBaMH THApaBauKu», 2013 .

6.2. llepeuent nonouuTE bHOI JHTEpaTyphi

I. CIT 31.13330.2012 BoaocuaGkenue. Hapyxusie cet u coopyxenus. — M.: Usn-so
cTanmapros, 1996. — 131 c.

2. CIT 30.13330.2012 BuyTpeHnuit BOJONPOBOA ¥ KAHATH3ALMA 3MAHMHE. — M.: I'VII
LI, 1996. — 85 c.

3. TOCT 21.205-93 VcnosHble 0603HaYeHHs SMeMEHTOB CAHHTAPHO-TEXHHYECKHX
CHCTEM.

4.TOCT 21.206-93 Vcaossle 06035a4eHM TpYOONpoOBOAOE.

3. T'OCT 21.601-79 Bononposoa  kananuzauus. PaGoune YEPTEekKH.

6. lllepenes ®.A. Tabnuus s FHAPABIMYECKOro pacyeTa CTAIBHBIX, YYIYHBIX,
acOeCTOLEMEHTHBIX, MIACTMACCOBBIX M CTEKISHHBIX BOAONPOBOAHBIX TpyD / D.A.
[Hesenes. — Man. S-e, non. — M.: Ctpoitusaar, 1973, — 112 ¢.

T.MATEPHAJIBHO-TEXHUYECKOE H HHO®OPMAIIHOHHOE
OBECHNEYEHHE

Jexyuonnvie  sansamus: AYOUMOPUR, OCHAWENKAN NPeICHMAYUORNON MEXHUKOL. KOMLTEKM
INEKMPOHHBIX NPEIENMAL{1IL

lpaxmuveckue  3ansmus: AYOUMOPUR,  oCHaennas OEMONCMPAHORKBIME  Maxemanmi
IAEMEHIMNOE BHVMPEHHUX UHNCEHEPHBIX CLUCIEM U HAPVHCHBIX Cemetl.



8. VTBEPKJAEHHUE PABOYEN MPOIrPAMMBI

Yreepxaenue paboueit nporpammsl 6e3 usmeneHuil
PaBouas nporpamma 6e3 usmenennii yreepaiena na 2017 /2018 yuebuslii roxn.
IMpotokon Ne 11 3acenanns xad:e.uphx OT «24» Mas 2017 r.

3asenyrommii kapenpoii TT'B /M/7 B. A. VBapos

Aupexrop ACH /%#’7 B. A. YBapos
/ noanice, ®HO




8. YTBEPKJAEHHUE PABOYEI ITPOTPAMMBI

YTBepiaenue paboueit nporpammsi ¢ HIMEHEHMSIMH, TONOTHEHHAMHU
Pabouas nporpamma ¢ uamenenuii yTeepaieHa Ha 2018 /2019 yueGHbIil rog.

INpotokon Ne 11 3acenanns xadeapsi ot «l1» mas 2018 r.
3asenyrommii kadeapoii /»" ‘7 / e
\F_/K/ﬁgﬁnucb. ¢H'D. 3
y{)ﬁnuch DHO

Aupextop uucruryra

Buecennt namenenns B:

6.1. Iepeyens ocHoBHOIT AUTepaTYPHI

l. Metoauueckue yKasaHus K BHITOTHEHHIO KYPCOBOTO NPOEKTa N0 AHCILHMIHHE
«Bonocualxenue 1 BogooTBe1eHHE) 118 Gakanaspos Hanpasnenns 08.03.01-
«Crpoutenncrson /Craposepos C. B. - Besropon : BI'TY uwm. B. T, Llyxosa, 2018. —
33

2. BopooTBeneH#e i OMHCTKA CTOYHBIX BOA : yueb. s ¢TyAeHTOB By30B,
oDy4alolmmxcs no creunaIbHoCTH - BogocHabkenne | BOJI0OTBE/ICHHE HANpaBieHHs
MOATOTOBKH AMITOMHPOBAHHBIX criennanuctos " Ctpoutenserso" / Boposos, 10, B. -
Mocksa : M3n-80 ACB, 2009. — 45 .

3. E. H. benokoseg, T. E. [Tonoea, I'. H, Ilypac. Bonoorsenenue 1 BogocHabkenne.
Poctos na Jlony : ®enuke, 2012. - 12 ¢.

4.. JlTaGoparopHbiil NPAKTHKYM 110 BBINOIHEHHIO NabopaTopHsIX paboT no AuCUUNIHHe
«Bonocuabxenne» /Craposepos C. B, - benropon : BI'TY um. B. I'. [llyxosa, 2018. —
2l ¢,



HNPHIOXKEHHSA

Mpuaoxkenne Nel. Merognyeckue ykasaHus Ans OOYYAIOLWIErocs MO OCBOSHMIO

AHCLHIIHHBL (BKIHOYAR nepeviens yueSHO-MeToaHYeckoro ofecneueHus I8 caMocTOSTeNbHOMN
paboTel 06yualONIXCA Mo TUCHMIUTIEE),

Hucuunnuea  «BozocnaGkenne»  npeacrasaser  coboii AUCLHIUTHHY
BADHATHBHOH YacTH MPO(ECCHOHATBHOTO UWKI@ TNOATOTOBKH CTYAEGHTOB MO
Hanpas/ieHnio «CtpoutenscTeo» npoduis «Bonocrabienne i BOIOOTBEICHHEY,

Leabio Kkypca sBaseTcs W3ydeHHe NPHHIIAIOB BbIOOpa  MCTOYHHKOB
BOAOCHAOKEHHS M PALMOHANBHOIO MCIIONL30BAHMS BOJHBIX PECYPCOB, METOJIOB
NOArOTOBKH BOIbI IS XO33HCTBEHHO-OBITOBBIX M IPOM3BOJACTBEHHBIX HYHI, CXeM
Mojavn H pacnpeje/ieHHs BOJABL, NPABHiI NPOSKTHPOBAHWUA CHCTEM BOJOCHAOKEHHs,
PEKOHCTPYKLIHH, PEMOHTA H 3KCIIYATALIHH BOAONPOBOIHOrO KOMILIEKCa.

HM3ydenne aWCUMNIMHBI TpeanonaraeT pelleHHe paga 3a]a4, 4To Jaer
BOSMOXKHOCTE CTYIEHTaAM:

l. H3yYeHHe OCHOBHBIX HAMpaBleHHN W MEpPCNEeKTHB  pa3BHTHA CHCTEM
BOAoCHa0keHnsa, B0M03a0OPHBIX  COOPYXEHHHA ¥  BOJONPOBOZHBIX  OYHCTHEIX
COOpYIKEHHH;

2. M3y4eHHME ONEMEHTOB IJTHX CHCTEM, COBPEMEHHOro 06OpYIOBAaHHS M
OCBOCHHE METOI0B MX pacyeTa u NPpOEKTHPOBAHHA

3. u3yvenue TpeGOBAHMI K NPOCKTHPOBAHUIO HKCILTYATALMH M PEKOHCTPYKLIMH
CHCTEM, COOPYKeHHi H 0DopynoBaHHA cHCTEM BojJoCHabKeHHS.

3aHATHA MPOBOAATCS B BH/E JeKUNil, NPaKTHYECKHX M 1aBopaTOpPHBIX 3aHATHIL.
BaxHoe sHaueHHe Ui M3yHEHHA Kypca HMeeT caMocTONTe IbHAS paboTa cTyaeHTOB.

DopMbl KOHTPOIA 3HAHWH CTYIEHTOB MpeANONaraloT TeKYIMii W HTOroBsiil
KOHTpONb. TekywMid KOHTPONL 3HaHMil NPOBOAMTCA B (oOpMe CHCTEMATHYECKHX
OMPOCOB M 3a4eTa B KOHLE NepBoro cemectpa obydenus. Bo sropom cemectpe
NpeayCcMaTpHBAeTCA BhbIMOJIHEHHE KYPCOBOIO MPOEKTA, NposeaeHue onpocos. Gopmoii
HTOrOBOI'O KOHTPOJIA ABIASTCS IK3AMEH,

Mcxonusiit aran u3yveHHs Kypea npearojiaraer o3HakomieHue ¢ Paboueii
npocpamMmoli, Xapakrepusylowei rpaHuuBl M cojepkanHe yyeGHOro Mmatepuana,
KOTOPBIH NMOJIEHKHT OCBOSHHIO,

M3yueHHe OTACNBHBIX TeM Kypca HeoOXOAHMO OCYILECTBIATE B COOTBETCTBHH C
MOCTABACHHBIMH B HHX LENAMH, WX 3HaYAMOCTEIO, OCHOBBIBAACH HA COAEPKAHHWH H
BOMPOCax, MOCTaBJICHHBIX B JIEKIWH [MpenojaBate/is H [PHBEJCHHBIX B MJaHaX |
3a/laHuAX K 1abopaTopHbIM paboTamM, a TAKKe METOANYECKHX YKA3aHHAX [UIA CTY/ICHTOB
3304HOT0 00yUeHHA.

B yuebnukax u cnpaBouHbIX 10COOMAX, NPENCTABICHHBIX B chucke
pexomenoyemonl umepamypel COAEPIKATCH BO3MOMKHLIE OTBETHl HA MOCTABICHHBIE
BONpOCHE.. MHCTpyMEHTaMH OCBOeHMs yueSHOro MaTepHana ABIAIOTCH OCHOBHbIE
MEPMUHLL W ROHAMUA, COCTABIAIONIHE KATCrOPHAIBHBIA annapat AHCUMIUIMHBL MX
OCMBIC/ICHHE, 3aTIOMMHAHHE H MPAKTHYECKOe MCTIONb30BaHHe ABIAIOTCA 00s3aTeNbHbIM
YCIIOBHEM OBJIAleHHSA KYPCOM.

Hns Gonee raybokoro mayuenus npobiem Kypea MpH MOATOTOBKE KOHTPONBHBIX
paboT HeoOXOIHMO O3HAKOMHMTbCA C MYOIMKALUWAMH B MEPHONMYECKWX H3AAHMSIX.



Tlownck u noabop takux u3manwmii, crareii, MaTepHanos U MoHorpaduii ocyuecTeasercs
Ha ocHoBe GubIHOrpadmueckux ykasanuit u MPe/IMETHBIX KaTaJlIOroB,

Msyvuerne kaxmaoit Temsl cieayer 3aBEpUIaTh BBIMOJHEHHEM [PAKTHYECKHX
3a1aHHH, OTBETaMH Ha BOTPOCHI, COIEP/KAlIHXCH B METOANIECKHX MOCOBHSX Mo Kypcy.
Js obecrnevenns CHCTEMAaTHYECKOTO KOHTPONS Hau MpoLEecCcOM YCBOGHHS TEM Kypca
CICAYET MOJB30BATECA NepedHeM KOHTPOJBHBIX BONPOCOB [N NMPOBEPKH 3HAHMI MO
AMCLHILITHHE, CONCPXALIMXCA B MIaHAX M 3a]aHMAX K nabopatopHeiM paboram W
MCTOOHYCCKHM VKa3aHHAX JUid CTYOAEHTOB 3a04HOro ornenedus. Ecnu IIPH OTBETaAX Ha
C(OPMY/IHPOBAHHEIE B MEpeuHe BOMPOCH] BO3HHKHYT 3aTpyAHEeHHs, HeoOXoaumo
OYEPE/IHOI Pa3s BEPHYTHCH K H3YUEHHIO COOTBETCTBYIOLIEH TeMSI, 16O obparurses 3a
KOHCYAbTAllHEH K MpenogaBareto.,

YenemHoe  OCBOeHHE  Kyped  AMCHMIUIMHBI  BOIMONHO  JTHIUB IpH
cucTemMaThHyeckod pabote, Tpelyiomed rIy0OKOro OCMBICHEHHA W MOBTOPEHHA
NpOHIGHHOIo MaTepHaia, Mo3ToMy HeoOXOIHMO JeaTh COOTBeTCTBYIOIIHE 3aMTHCH Mo
Kaw10i TemMe.

Beenenne

Pone Boael B passuTHH obwecrsa. BogonotpebiieHue M BOAOMNOIBIOBAHME.
Bonocrabkenne Kkak TexHomormyeckmit KoMmIuiekc MPOLIECCOB B  HHKEHEPHLIX
COOpYHEHHAX H CAHWUTAPHO-TUTHEHHHYECKHX MEPONPHATHAX MO A00BIYe, YIyYlIeHHIO
KayecTsa M 00e33apaKMBaHMIO, TPAHCIOPTY W pacrpeleNeHHI0 BOMIBI MEXIY
notpeburensMd.  OCHOBHBIE  Kareropud  noTpeOHTeNeill  BOJBL TpeboBannus
motpebuteneli Bogkl K ee kavectsy. (CHOBHbIe HanpaeneHus H npobiaems
PALHOHANBHOIO  HCMONBL30BAHMS  NPUPOAHLIX  BoA.  Bonmocuabwenmwe o
Bofonotpedaenne. Mcropuueckuit o63op passutis  BogocHabkenHus. PassuTHe
BofocHaOxeHnas B PP B COOTBETCTEHMH € H3MEHHIOMIMMHCH YCIOBHAMH  HH3IHH.
OGecnieyenne norpeduteneii BoMOI nyTeM co3iaHms pafOHHBIX M IPYMNOBLIX CHCTEM
BonocHabKeHHs. Ponk  CcenbCcKOXO3fHCTBEHHOTO  BOAOCHAGMKEHHS. Hoctixenns
OTEYECTBEHHOH HAYKH, TEXHWKM M TpPaKTHKH B OOTacTH BOAOCHAGKEHHS. [TyTi
AalbHEHIIero pasBHTHA W COBEPIIEHCTBOBAHMS CHCTEM BOJOCHAGKEHHS B cseTe
nonoxkenud Koncruryuuu u  [lpasurensctsa PO no  oxpane OPHPOIbLI  H
PALMOHAIEHOMY ~ HCMONB30BAHUMIO TPUPOIHBIX pecypcoB. OcHOBHBEIE npobaemsi
Bojoobecneyenns, BoocHabkKeHns, BOAONOTPEGNEHIS H BOAONONb30OBAHKS.

Ipupoansie nerounnkn Borocnabmenns

Buasl npupoaHIX HCTOUHNKOB BoJOcHaGkewus. TpeGopamus, NpeabABNAEMbIE K
HCTO4YHHKaM BomocHabkeHHs. XapakTepHCTHKA NPHPOIHBIX BOAHBIX pecypcos
HCTOYHHKOB  BOJOCHAONeHHA 10 3anacaM, JefeTy, KayecTBy W CaHHTapHO-
THIHEHHYECKOMY COCTOAHHIO. BiMsgnue 1esTensHOCTH wHenoBeka Ha COCTOSHHE
NPHPOAHBIX HCTOYMHMKOB BOJIOCHAOKEeHMS.

Oxpana npUPOJHBIX HCTOMHMKOB BOAOCHAGHEHHS OT 3arpA3HEHHA H MCTOLUEHMS.
Kommiekchoe uenonb3opaHue NpUPOAHBIX HCTOMHHKOB. Ofime CBEIEHHA O BOIHOM
3aKkoHonarenbeTBe PM. 30HBI CAaHHTAPHON OXpaHBI HCTOUMHMKOB BOAOCHAGKEHHS W
COOPYKEHHH CHCTEM BOJOCHa0KeHMs,



Boaonorpebaenne

[ToTpebnenne BOJIBI Ha X035 CTBEHHO-ITHTEEBRIE, NMPOH3BOACTBEHHEIE,
NPOTHBONOKAPHBIE W ApyrHe Hy#ulbl. HopMsel pacxomosamms Boms.. Metoms
ONPEACICHUA KOMHYECTBa NOTpedNsieMoil BOIBI HA pasIHYHbIe HYHKIBL Tpebopauus x
Ka4eCTBY BOAB! U1 Pa3THYHBIX BUAOB NOTpebHTe e,

Pemumubi tiorpebinenns Boas

Pewim  notpebnenns Bombl  HA  XO3ANCTBEHHO-THTLEBHbE e/ HaceaeHus,
HepaBHoMepHOCTh PacXo0BaHHs BOAbI BO BpEMeHH W (hakTopr! ee onpenensiouime.
[onsTre 0 KO PULIHEHTAX CYyTOUHOM H YacoBOH HEPaBHOMEPHOCTH H ONMpeieneHHe HX
3HaYeHHH. BsauMocesase 3mnaveHwit xoxdouiHenTos HEPaBHOMEPHOCTH H pexHMa
Boaonorpednenua. Tabnu4noe u rpaduyeckoe OTpaXKeHHEe pekHMa BOIONOTpebneHHs.
Pexkum  pacxonosanus BOIbl Ha NPOM3BOACTBEHHBIE M GBITOBLIE HYKIbI
MPOMBILLICHHBIX MPEANPHATHH, NMOMMBKY YIML M 3eMeHbIX HacamaeHuil. Pasnuunpie
BH/IBI 3a/1aHHA pelkuMa BOJAONOTPeGIeHHA TPOMIIPEANPUATHI M HACeIeHHBIX [TyHKTOB.
Onpejienenie pacueTHEIX CPeAHHX H MAKCHMATIBHBIX CYTOUHBIX, YACOBBIX H CeKYHIHBIX
pacxooB.

Obmasn exema cueremsr BogocHabxkenns o6bekra

OCHOBHBIE 31€MEHTBI CHCTEMBI BOJOCHAOKEHMS, HX poib, GYHKUHOHANLHAN
B3auMocBA3b, Bianmuoe pacnonoxenune, Bausiue Ha CXeMY CHCTEeMBI BOJOCHADKeHHA
BHIA W paclojlo)KeHUA HCTOUHMKA, pelbedad MECTHOCTH, B3aHMHOIO PACIIONOKEHHS
notpeGurenei, tpeGoBanuil K KoNMYeCTBY H KauecTBy norpebaseMoii BOJbL, a Takxe
TpebOBaHHi HAACHKHOCTH BogocHaOKeHns. OBGOCHOBAHME CTEMEeHH UeHTpaNU3alHu M
KPHUTepHH BBIOOpa CHCTEM BOJOCHAGeH s,

Pemuvbl padoTsl cueTembl BogocHabkenns

Pexxum  paGoter  otmenbHBIX  coOpykeHHHi  cHcTeM  BozocHabwemms.  Mx
TeXHOJMOrHYecKas ((pyHKUMOHANLHAN) B3aMMHAS CBA3b, ['padmyeckoe uzobpawenue
BIAUMOCBA3H PEXHMOB BOAONOAAYH M BogonoTpebnerus. Poiak HACOCHBIX H OYHCTHEIX
CTaHUMH, BONOHANOpHON GawHM M pesepByapoB HHCTON BOABI B paboTe cucTeMsl
sonocHabkenns. MX 3HaueHne B obecneveHMH KOHOMMYHOCTH M HaJeKHOCTH
paboThl CHCTEMBI, Onpenenenue PETrYIHPYIOLLINX (AKKYMYJIUPYIOUIHX ),
MPOTHBOTIOKAPHLIX M ABAPHITHBIX 00LEMOB 3arMacoB BOJK B Gake BOJIOHAMOPHO#
GawHH H pesepByapax YHCTOH BOJLL. Onpeznenenne TpeGyemoro cBoBoanoro Hanopa
BONONPOBOAHOH CeTH M BBICOTHI BOJOHAMOPHON GamHH. OCHOBHBIE pacHeTHbIE
pexkumel pabotsl cucreM BoaocHabkenus. OcobeHHocTn PeXKHMOB paboThl CHCTEMBI
BONOCHA0KEHH ¢ HECKOJNBKUMM BOJOMHTATEIAMH M HAlOPHO-PEryIHPYIOLUIHMH
emkocTamu. Ocobennoctu paboTsl i pacuera GesballeHHBIX CHOTEM BOJOCHAOKeHHS.
OGocHoanHe pexuMOB paboThl HACOCHBIX CTAHIMI H eMKOCTEil.

TpaceupoBka BogonpoBoambIx cereii



Tune BosososoB M BOAONIpOBOAHBIX ceteil. TpeGoBanusa, npegsasnseMsie k Hum.
[puHumuner Tpaccuposky BOAONIPOBOAHBIX JMHHIA. Yuer TpeGosanuii HanekHOCTH
(DYHKUHOHMPOBaHHS CHCTEM NOZaYH M pacnipenenenus Boasl. Metons oBecnevenns
Tpebyemoil HanexHOCTH. Moaenn oTbopa Boas! u3 cereit. OcobenHocTH Momayy BOJIbI
MArHCTPATBHBEIMH H pacnpele/IHTebHEIMH THHHAME KOTbLEBol BOJIOMPOBOIHOI CeTH.
Pacuernsie pexumbl o160pa Boxsl U3 cetn. PacuerHnre CXeMbl 0TOOpa BOIBI H3 CeTH.
[MpuHumns: onpenenenus AHAMETPOB TPYO BOIONPOBOAHAIX JIHHMIE H NOTEPH Hanopa B
HUX Bblpaxkenue BelMuHMHBI IKOHOMMYECKHX 3aTpar Ans BOJONPOBOAHBIX JTHHHH
(BOZIOBOZIOB) TIpM mojaue BOABI HacocaMu M NpH rpasUTALHOHHON mnojaye mo
HanopHoMy BojoBomy. OnpeneneHne IKOHOMHYECKH BBIFOLHBIX AHAMETpPoB Tpyo.
Ilotepu Hanopa B TpyGonposoaax. Dopmyns ¥ TabIHULL 08 HAPaBIHYecKoro
PacteTa BOIONPOBOAHBIX TPYD W3 pasIHYHBIX MaTepHanoB. YYeT BOIMOKHOIO
H3MEHEHHA MHAPABIMYECKOr0 CONPOTHBICHHS TPy B Mpolecce IKCIUTyaTauuu. 3anaun
ontumusauun CIIPB, peuwaemsie ¢ npumenennem DBM. BoaMokHOCTH MOBLILLIEHASA
IKOHOMHYHOCTH M HAACKHOCTH CHCTEM MOJa4H W pacnpeleleHHs BOIbI Onaronaps
npuMeHeruio  JBM.  Oranel  pewenus 3amay  pacyera cucTeMb: noga4yd ©
pacnpeneneHus BO/ibl.

Teopernyeckne oCHOBBI H METOBI FHAPABIHYECKOr0 pactieTa BOAONPOBOAHBIX
cere

Caolictea BozonpoBoaHsix certell. 3anaun FHOPaBIHYeCKOro pacyeTa KOIbLEBBIX
BOZOMpOBOAHEIX ceTel. IlpeaBaputenbHoe noToKOpacnpe/ieeHHe B KOJBLEBEIX coTsX
¢ yuetom TpeboBanus HanexHocTH, TeopeTnieckue ocHOBbI FHAPaBIHYEeCKHX pacueToB
BOZONPOBOAHBIX CeTed. Teopus M OpakTHHeCKHE MeTobl BHYTpEHHeH yBS3KH
konbueskix ceteit (B.IN. JloGauesa, M.M. Amnapusiuesa u ap.). Uncnennsle MerTos!
MOBEPOHHBIX PACYETOB CeTeH C YHeTOM MX COBMECTHOI paGoThi ¢ BojlonoTpeduTensamMu,
AKKYMYIATOPaMH BOJIbI M NPH HATHYHH He(MKCHPOBAHHBIX 0TGOPOB.

AHaTH3 M HCMONB30BAHHE PE3YTLTATOB pacyera CeTH IUIs onpejeneHus pabounx
JaBJIeHHH, Mbe30METPHYECKHX OTMETOK M CBOOOIHBIX HalopoB B ee OT/IeNbLHLIX TOYKaXx.
Beibop pewmma paGotsl BomonorpeGuteneii. Ioabop mapku wacocos. Ocobennocti
pactera pasBeTBICHHBIX ceTed. OcofeHHOCTH pacyeTa rPaBHTALMOHHBIX BOJOBOIOB.
Pacyer Bonosoza.  Onpenenenme umcia NEPEKMOYEHHH HAa  BOOOBOJAAX [0
AOTMYCTHMOMY CHHAEHHIO MOJA4YH BOAbI NPH ABAPHM. 3aIMTA BOJOBOJOB OT
THAPABIHYECKOro yaapa.

HpHAUHNBL TEXHHKO-)KOHOMHYECKOTO pacyeTa BOJONPOBOAHLIX ceTeii

OCHOBBI TEOPHH TEXHHKO-3KOHOMMHECKOIO pacieTa BOJONPOBOAHLIX ceTeil. Bonpock
O BOSMOKHOCTH HaXOMKICHHSA 3HAYEHMI HaWBLITOIHEHILIHX IHaMeTpoB TpyD KoNbLEeBo
CETH NPH HE3ANAaHHOM WITH 33JaHHOM MOTOKOPACTIPele/IeHIH, IpaxkTiyeckue metoms!
HaxoxIeHus HaHBLINOAHEHILHX JAHAMETPOB Tpyo npu 3aIaHHOM
NOTOKOpAacrnpeaeaeHuH,

Ocobennoctn npoextuposanns u pacyera JOHATBHBIX CHCTEM BogocHabkennn



Ob6macts npuMeHeHNHs 30HHBIX cHCTeM BoslocHa0KeHus. TeXHHKO-3KOHOMUYeCKue
obocHOBaHHs  30HMpOBaHHS. OCHOBHBIE THITH 30HHBIX CHCTEM  BOJOCHAaOGkKeHHs.
Coopymenns, HeobX0mHMBbIe NpH  YCTPOHCTBE 30HHBIX cHCTeM. CTAHLMHM TOIKAYKH.
Cranuuu  perymupoBanns (HanopHo-peryIupyiomue y3nsl). DKOHOMHYeCKas M
TCXHH4CCKAs OLCHKA YCTPOHCTBA 30HHBIX CHCTEM BOIOCHAGKEeHHS

YerpoiierBo Bogonposoaubix ceteii

OcHoBHble  Buabl  TpyG, crammaprsi, COPTAMEHTHI M HX XapakTepHCTHKA,
Metananueckne  TpyOBl:  CTANBHBIE, YYTYHHbIE, Meponpuatus no  3aumre
METAITHYECKHX  TpyDonpoBomos  or  xopposun. Hemerammuueckue TpYORI:
acbecToUeMeHTHBIC, JKene306eTOHHBIE,  IJIAaCTMACCOBEIE. Tpybsr  ©3  apyrux
MarepHanos. Cnocolul coeauHenus Tpy6. [IpoexTHpoBaHHe BOAOBOAOB M CeTH,
Jetanuposka. TexHUKO-3KOHOMHYECKOE 0GOCHOBAHHE BbIDOpa MaTepHana M Kimacca
npouHocTd  Tpyd. Pasmewenmne TtpyGonposomos u apMaTypsl B [ONEPeYHOM U
MPOJ0ALHOM Mpodie YIMU M npoe3ios. Apmarypa w COOPYKEHHS Ha CeTH.
PasiiuHbie  BHABI  apMaTypel, [pHMEHSEMO npH  ycTpOHCTBE BOAOBOAOB M
BOJONPOBOAHON cetH. Konoaus Ha cetu ¥ nx KOHCTpYKUHH. TyHHenn (kornexTops)
MPOXOAHbIC W HENpOXOHbe. Ynopsl H HX THIEL Crnioco6sl nepexosa BOJONPOBOAHBIX
TUHHA 4epe3 mpensatcTBus. OcoleHHOCTH YCTPOHCTBA BOJONPOBOJAHBIX ceTell M
BOMOBONOB B OCOOBIX YCHOBHAX: 30HBI PACNPOCTPAHEHHS MHOTOIeTHeMEP3/TBIX
FPYHTOB, NPOCANIOYHBIX IPYHTOB, 30HbI ITOBBILUEHHOM CECMHYHOCTH H IIp.

Peryaupywowmmne u 3anacusie pesepByapsbi

Knaccupuxaums peryaupyrommx (BKKYMYJTHPYIOWHX) U 3aNaCHBIX eMKOCTel, 061acTh
npuMeHerHs. Bonaosanophsie  GammM, BOAOHANOPHEIE  KOJIOHHSL, pesepByapsi,
THAPOTIHEBMATHYeCKHE ycTaHOBKH. HIx obopynosanue tpyGonposonamu, apmarypoi,
KAMEpaMH  MEPeKMOYeHnA. DKOHOMHYECKas M TexHHYecKas LenecoobpasHoOCTs

YCTPOHCTBA pe3epByapos.
Coopyxenus 115 3a60pa noaseMubIx Boa

OcHoBHble BB BON03a60OPOB MOAZEMHBIX  BOX, YCIOBUS MX NpHUMEHEeHHUS.
BonosaGopHbie  CKBAMHHBI, HX KOHCTPYKLMH, THIIBL KoHcrpykumn  dmastpos
BOA03a0OPHBIX  CKBaXMH. CxeMbl CGOPHBIX BOHOBONOB., COBMECTHAS paborta
BOJI03aDOPHBIX CKBa#KHH, HACOCHBIX CTAHIMI, BOIOBOMIOB. [Mpumenenne DBM s
MPOBEACHHA KOMIIEKCHBIX pacyeToB BoaA03abopoB nomseMubix Boa.  LllaxTHiie
KOJOAURI, HX KOHCTPYKUHH, YCTPOHCTBO M pacwer. THIbI M KOHCTPYKIIHH GUIBTPOB.
Cxembl B0103a60POB NPH HCIIOIB30BAHMH MIAXTHEIX KOJTOMLEB. I'opu3oHTanbHBIE M
JyueBhle BOJ03a0O0phI, MX OCHOBHBIC THIIbI, KOHCTPYKLIMH, YCTpoiicTBa H pacuer.
OcoGenoctd  pabotel  MH(UILTPALHOHHBIX BOL03a0OPHBIX  COOpPYXeHHIT ¢
WCKYCCTBCHHBIM  MOTIONHEHHEM  moaseMHelX  BoA.  Knaccuukaums crnocoBos
HCKYCCTBEHHOTO MOMONHEHHA MOI3EMHBIX BOJ, CXeMBI YCTPOMCTBA, OCHOBBI pacuera.
CoopykeHHs JUIS Kantaka MOA3EMHBIX BOIL. MeponpusTis no BoCCTAHOBIEHMIO
MPOH3BOIHTENBHOCTH BO103a00POB MO3eMHLIX BOJL.



Coopyaennn ai1m 3abopa Boas! u3 NOBEPXHOCTHLIX HCTOMHHKOB

Knaccudurauns Bogosabopos u3 MOBEPXHOCTHBIX HCTOYHHKOB BOIOCHAGKeHHs.
Ycnosus 3abopa Boasl M3 pek. Peunnie BOJI03a00pHBEIE COOpPY/KeHHA OeperoBoro
PycllOBOTO THNa; yClOBHA X npHMeHenus. BeiGop mecta ux pacnomokeHus.
Konctpykuun  peunsix BON0330OpHBIX  coopywenmit. TexHonmormdeckoe i
rpysonoasemuoe  obopyjosake Bof03a6OPHEIX coopyxkeHHH. Meponpustus no
3AUIMTE BOA03a0OPHBIX COOPYKEHHI OT COpa, BIBELICHHBIX BEIIECTS, WYTH, JOHHOIO
7bAa  n HeptH. PuiGosaumra. Beperoykpemnenue. Pacuersi YCTOHYHMBOCTH.
Mmapasindeckne pacueTs! peunmbix BOJ03ab0OpHKIX  coopyxenuil. BoaoszabGopusie
COOPYAEHHA HA KaHAIAX, FOPHBIX H BRICOKOMYTHBIX PeKax, BOAOXPaHHIHIIAX, o3epax,
MopsaX. MX KOHCTpyKumHW, ycTpoitcTBa ® pacuer. OcofeHHOCTH sabopa BomEl M3
MIOBEPXHOCTHBIX  HCTOYHHKOB B paliOHAX € MHOTO/IETHEMEP3NBIMH  TDYHTAMH.
Pexonctpykums — BonosaGopubix  coopywerul. HeoGXomuMOCTS ydera TpH
fIPOCKTHPOBAHHH  BOJ03a0OPHBIX  COOpYKeHHII BO3MOKHOCTH YBENHHEHMS  HX
MPOH3BOAMTENBHOCTH B EPCTICKTHBE M PEKOHCTPYKIMH BOA03a00PHBIX COOPYKeHH i

CocraB npHPOAHBIX BO, OCHOBHLIE METOAB! H TEXHOMOIHMECKHE CXEMBI HX
KOHAHUHOHHPOBAHKHS

XapaKTepHcTHKAa COCTaBa NPHPOIHBIX BOA. Biansuue pas/HYHBLIX  BelecTs,
COMCPAAIMXCA B BOMe HA ee KauecTBO. TpeGoBaus, MpeabsBIseMble K KauecTsy
BoAbl. Knaccupukaums Box mno ofvekTaM X Hcmomb3oBanms.  OCHOBHEE
TEXHOMOIHYECKHe npouecchl W Meroast obpaGorku  Bomsl. Menoms3osanue
OHOJIOTHYECKHX NPOLECCOB B BOJAONOANOTOBKE; GuopeaktopoB u GuocopGepos.
TexHonornyeckue cxeMbl YIyYleHHS KA4eCTBA BOMBI, HX KaaccHuxauns OcHoBHbIe
KPUTEPHH /U1 BbIOOpA  TEXHONMOTMYECKOH CXeMbl M cOCTaBA  COOPYKeHHI
Hcnonezosanne IBM npu BBIGOPE TEXHOMOTHUECKHX CXEM H coopyxeHuii obpaborku
BO/IbI

Koaryanposaune npumeceii Boasi

PH3HKO-XHMHHYECKIE OCHOBBI KOAI'Y/IHPOBAHMS npumeced Bojibl OcHOBHBIE (aKTOpHI,
ONpeAc/IAioMe npouece Koaryusuud B csoGogwoM obbeme Boasl Perynmposanme
YCIOBHH Koarynsunn DekTpoXHMHYeckoe KoarynuposarHe. KontakTHas KOarynaums
npHMecedi BO/bl, OCHOBHEI® 3AKOHOMEPHOCTH 1poliecca,

PeareHTsl, ucrionib3yeMble B TEXHONOTHH YIyHIUEHHS KAueCTBA BOJbL. [Tpumenenue
koarynsnTa "Aksa-Aypar" W KaTHOHHBIX (rokyasHTOB, Onpeaenenue pacHeTHBIX J103
PearcHToB, yCIOBHA (T €. TOCHEeJOBATeNbHOCTE M HKCMO3HINA) BBEICHHS HX B
obpabarbiBaemyto Bojty. PeareHTHoe X03fifcTBO: XpaHeHue peareHTOB B CYXOM H
AuikoM sune. Coopykenus, annapatypa  o0opyaoBaHHe /s NPUTOTOBIEHHS H
A03MPOBAHUA CYCNEH3UI U PACTBOPOB peareHTos

Cmewenne pearentos ¢ Boj1oii

Teopernieckie ocHoBel mporecca. Kiaccupukauna cmecureneii u cMecHrenbHbIX
YCTPOHCTB.



Konerpykumun cmecurerneii (THAPABINYECKOro, MeXaHHYecKOro THIMOB), MX pacuer
Beibop tna cMecutens Ouenxa sdexra cMewenns pearenta ¢ Bosoii no KPHTEpHIO
Kemna u rpaanenty ckopoctn,

Kamepsb! xnonseobpazosanus

Hasnayenue, obnacts npumesenus u KnaccH(HKaLMA Kamep XionbeoGpasoBamus.
Kameps! rumpasimyeckoro H - MexaHHYeCKOro THIIOB, a3poIOKYIATOPLl, HX
YCTPOHCTBO H pacyer.

Beibop THna kamepsi xnombeoGpazoBanus.  Menoabiosasue KpuTepHs Kemna wu
rpajnenTa CKOPOCTH A OleHKH dddexta paboTsl kKameps!.

lpeasapurensnas odpadorka Boas:

[lpensapurensHasn obpaborka ol GunbTpoBaHHeM 4Yepes ceTKH, TKAHH W NOpPHUCTHIE
anemeHTbl OCHOBBI Mpolecca MaKpo- M MHKpOQHIbTpoBaHHA, KOHCTPYKUHHE CeTuaThix
DapabaHHeIX GHABTPOB, AKYCTHHECKHX (puabTPOB, OGNACTE MX NPUMEHEHMS | pacyer.
YianeHue B3BEIIEHHBIX BELIECTB OCANKACHHEM, TEOpPETHYECKHE OCHOBBI Mpolecca.
Tuner orcroiinukoB u obnacth uX npuMenenus. I OPH3OHTAIbHBIE OTCTOHHMKH MX
yctpoiictBo 1 pacder. Koshduument obnemuoro menonszosamus COOpYKEH S
Yianenue ocaika M3 oTCToiiHMKOB. MHTeHcHMKaums paboTel  oTcTOMHHKA.
Otcroiinuky ¢ Manoit rny6uHoi OCAXICHHA, HX YCTPOACTBO, 00JACTh NPHMEHEHHs H
pacuer. YjhaneHHe Ocaaka W3 OTCTOMHHMKA B mpouecce ero pabotel. PannansHsie
OTCTOHHMKM HX YCTpOHCTBO, 0614CTh NIPHMEHEHHS U pacuer. ObpaboTka BoAbl B ¢lioe
BIBCLUCHHOTO Ocajka, TEOPeTUYecKHe OCHOBBI mpouecca. Tunbl ocBeTiHTened, mx
TEXHOMOIrHYeCKas oOleHKa, o0nacTs NPUMEHEHHA H MeToauKa  pacuera.
Hutencudmranms pabotsi ocsernuteneil. Ynanenue rpybonucnepeHsIX npuMeceil B
none HEeHTPODEKHBIX CHJI TEOPETHYECKHE OCHOBBI npouecca. Kraccndpukaums
THAPOUMKIOHOB, HX KOHCTPYKIIHA W pacyer

Obpaborka Boasl GuioTaumeil, TeopeTHYeckHe OCHOBBI mpoiuecca, BHAb DroTaLHH.
Korcrpykiumn roratopos, o6nacts npumeHeHns, TeXHOTOrHYeCKas OLeHKa paboTsl H
MEeToIoHKa pacuera

Yaaxenne npumeceii w3 oast GpuasTpoBannem

[Monstie 0 uabTpOBaHHK Boasl TeopeTHYeckHe OCHOBBI nponecca GUILTPOBAHHA
BOJIbI Hepe3 3epHHCTRIE MaTepraibl. Knaccudukauns ¢punsrpos. Cropsle OTKPBIThIE H
HaIOpHbIe (PHABTPBI, X YCTPOHCTBO M pacver. KoHerpykTHBHBIE 2neMenTsI CKOpBIX
bHIbTPOB, GUIBTPYIOWME MaTepuansl [lpoMeiBka  duIbTPOB; cnocobel  mogaun
NpoMbIBHOH Bozbl. OGOpyI0BaHHe CKOPLIX (HITLTPOB. [1yTH noBblmeHns rpAseeMKoCTH
CKOpPBIX (HILTPOB; (GUALTPHI ¢ KPYMTHO3EPHHCTOH ABYXCIIOHHOM 3arpy3koil H cHCTeMBI
AKX cBepXCKOPOCTHBIE HATIOPHbIE GuneTpbl. KOHTaKTHBIE OCBETIHTENN H KOHTAKTHEIE
buabTpsl npuHuMn paGoTel, MX YCTPOHCTBO M pacuer, o6nacTs npUMEHEHHs.
INonumepGeronnsbie GuAbTPLI

Mennennsie QuabTpsi, ocobeHHocTH yerpoiictsa M paboThl, HX pacuer, obnaer
NMpAMEHEHHSA

HameiBabie huabTpel, npiHumn ux paboTsl, pacyer, o6macTs npumeHeHns Hameigisle



MOPOUIKH H Cpelbl, KOHCTPYKUMH (HIBTPOBANBLHBIX MEMEHTOB, pexum paboTel M
MPOMBIBKH.

Obenzapaxnsanne Boawb

Metoiel  obessapaskuBaHMs BOABI, MX KnaccHuKaius, obnacTs npHMeHeHH:s,
OGessapakuBanue  BOABI  CHILHBIMH  OKMCAHTEISMH,  MEXAHH3M JieHcTBHA.
ObessapauBanna  BOJbI XJIOPOM H €ro [IPOM3BOAHBIMH, HCMOJIb30BaHHE OHOKCHIA
XJiopa.

Onpenenenue 103 peareHTa u BpeMeHH KoHTaKTa, MecTa M criocoGsl BBEJIEHUA XJI0pa B
obpabareiBaemyio Boay. Opranusamus XJiopHOro xossiicrea, Cxema obesspexuBanus
BOZBl  JKHIKHM XTOPOM, XJIOPHOH H3BECTHIO, MMMOXJIOPHAAMH HATPHA HIH KANbLMA
(Moy4aeMbIMH METOIOM 3JMEKTPOAN3a), AHOKCHIOM xnopa. Obe3sapakuBanue BOJbI
O30HOM;  XHMH3M  TIpouecca,  TexXHOJOrHMueckas  cXema.  IlpuroTosreHme
030HOBO3AYIIHOH CMECH M cnocodbl ee CMelMBaHMS C obpabaTeiBaeMoii  Boj10f,
Pexynepauns ozoHa. OGessapakuBanue BOIBI NEPMAHTAHATOM KalHs H HogoM,
TeXHOMOrMsA, obnacte npumenenus.. OOessapakuBaHue BOIbI YALTpadhHONEeTOBBIMH
AYYAMH,  CYLIHOCTb MpoLlEcca, CXeMbl M KOHCTPYKLMM  AannapaTtoB, o061acTh
npumexenns. Mcrnons3opanne annaparos ¢ KCEOHOBBIMH JTAMIAMH H KaBHTaTOpamH.
OGe3zapaxuBaHie BOIBI MOHaMH cepelpa, YABTPA3BYKOM, 3UEKTPOTOKOM BhICOKOIH
YAcTOThI, B MArHHTHOM MoJIe.

Hesonopauisn Boab

OOune cBe/IeHHs O NPUUMHAX BO3HHKHOBEHMS HEKeNaTe/bHbIX NPHUBKYCOB H 3aMaxos.
Metonsl GopsObl C TNpUBKYcaMH H 3anaxam, HX kraccudukaums; obnacts
MPpUMEHEHHS.

ASPalMOHHBIH METOA /e300pPallHH  BOJLI, CYIIHOCTS npouecca. KoHCTpyKuMH
@3palHOHHBIX YCTPOHCTB M anmnaparos, 0cobeHHOCTH uX paboThl, MeToHKA pacuera.
Henons3osanne CHIBHBIX OKHCIATENEH NIPH yaaneHHH MPHBKYCOB H 3aMaxoB, XHMH3M
fpouecca, TeXHonornyeckne cxempl. Jlo3sl okucanTeNeH 1 BRIGOP MecTa HX BBeIEHHS B
obpabareiBaemyo Boy.

CopOunonsslii MeTon Ae30i0pauud Bogbl ¢ HCMONB3OBAHMEM CYCNEH3HH aKTHBHOID
NOPOLIKOOGPAIHOrO yrius UK NyTeM (MILTPOBAHHS Yepes IPaHynUPOBAHHBIH YroJb.
OcobennocTd yerpoiictsa M paboThl Yro/nbHbIX bunbTpoB. PereHepauus akTHBHOro
Y.

OKHCAHTEABHO-COPOLHOHHBIE METONB Je30[OPAIHH  BOJIbI, CYUIHOCTE M 00nacTs
npumerenid. Menonssosanne copGunonno-Guonoriueckoro mMerosa peaiusyeMoro B
bGuocopbepax.

Dropuposanne u odechTopuBanie BoIbI

I'uruenuveckue HOPMATUBBI ComepIKaHMS (GTopa B NHTHEBOH BOJE, €r0 BIMSHHME Ha
310poBee HenoBeka. TexHonorus (hropupoBaHns BOJbI Knaccudurauus  merogos
(ropuposanus Boasl. Buibop pearenta mis (pTOPHPOBAHMA BOJBI, ONMpEJC/IeHHE ero
03Bl W MeCTa BBelleHHs B oDpabarsiBaeMyio Bojy. Annapatypa A8 NPUroTOBIEHHUS
PacTBOPOB (PTOPOCOACPIKALIHX PEAreHTOB H HX J03HPOBAHMS.

Texsonorna obecropupanns Boabl, KIaccHBHKALMA METOOB, HX TEXHOAOMHYECKas 1



IKOHOMHYECKaA oeHka. XuMu3M npouecca. TexHoIOrHYeCcKHe CXEMBI H COODYKEHHS
obectropuBanng Boasl,

ObesxeneznBanmne u JAeMAHTAHANNA BOAbI

Dopmbl U cosepkanue Kenesa B NpUpOaHBIX Boaax. Knaccudmxaums metomos u
TEXHOTOTHUECKHX cXeM obesxelIesnBaHUs IPHPOAHBIX BOA. TeXHONOrHYecKuii aHA A
BOABI s BRIGOpa  MeTOoZa M COOpYKeHMii Aedeppuzaunn  Bojsl. Pacuer u
NMPOCKTHPOBAHNE YCTAHOBOK 00e3KeN¢3HBAHUA BOAbL. Y IaleHHe Kele3a H3 MaxXTHBIX
H 0DOPOTHBIX BOm, obe3kenesuBamue  KOHJeHcara TEIIOCHIIOBBIX CTAHLMI ®
MHHEPATH30BAHHBIX BOI.

['eHesnc Mapranua B npupoaHBIX Bofax. Krnacchpukaiing METOIOB i TEXHOMOrHYECKIX
CXCM  JIeMaHraHalM¥ TPUPOIHBIX BOJ, XHMH3M MPOLECCOB, MPOEeKTHPOBaHHe
VCTAHOBOK.

CosmecTHOe ynanenue u3 Boasl xeesa u MapraHua, HCnoJjas30BaHHe KIHOHOMTHOMKHTA
H usoanta (MLI-10) nns u3snevenus xenesa u Maprasiua.

Vmaryenne soasi

Teopetnyeckne ocHOBBI yMATYEHNHS BOIbI, KAaCCHOHKALIMA METOIOB, TEXHOIOIHYeCKas
W OKOHOMHHYeckas OUEHKa, o0macTe npuMenenns. TepMmuvueckoe W KpHOreHHOe
YMATHEHHE BOJIBI, CYLHOCTH Mpoliecca, annapaTHoe odopMienne. PeareHTHble MeTOIk!
YMATYCHHA BOIbL, CYUIHOCTH H XHMH3M NpoLeccoB. TeXHOMOrHYeCKHEe cXeMbl H
coopyseHus. MHTeHCHQUKALMS  NPOUECCOB  PeareHTHOro YMATYEHUS  BOJIbI.
Tepmoxumuyeckuii MeTo ymardenus sogsl, MaruuTHas obpaboTka BOIbI.

YMArdeHue Bozibi KATHOHUPOBAHHEM, CYLIHOCTD W XMMH3M npoueccos. Katuonutsl, ux
CBOHCTBO W peredepaums. KarMOHHTOBbIe DUIBTPEL, HMX ycrpoderBo M pabora,
BCTIOMOraTeIbHbIE YCTPOHCTBA KATHOHHTOBBIX YCTAHOBOK. TeXHOMOIMHECKHE CXEML
HATPHH-KaTHOHHPOBAHHA. Bonopoa-narpuii-karnonntosoe YMATYEeHHE  BOJIL.
CyWHOCTh NPONECCOB, TeXHOMOrHYECKHe CXeMbl, 06acTh MpHMeHeHHA. YMariexue
BO/Ibl AMMOHHH-KaTHOHHPOBaHHEM, HaTPHH-X/T0pHOHHPOBaHHEM. MeToIbl H3BECTKOBO-
KaTHOHHTOBBIH M YACTHYHOIO KATHOHUPOBaHHs, MeTo/is! ryBGokoro YMATHEHHSA BOIBI.

OGmme sBonpocst npoexTupobanns BOJONPOBOAHBIX KOMILIEKCOB

ObocHoBanHe BHIGOpa CXEMbI pasMelLeHHs BOZOOYHCTHOrO KOMIIeKea i peleHns ero
KOMITOHOBKH,

OcHoBHbIE NPHHIMIBI pPEUICHHS FEHTIAHA M BBICOTHON CXeMsl BOJIOOYHCTHOIO
ROMILICKCa € y4eTOM HCIOL30BAHMA peibea MECTHOCTH, OpPraHW3AUHH 30HHI
CAHHTAPHOH OXPAHbl H  pPe3epBHPOBAHNA TEPPHTOPHH Ha pacimpenne. [loacobusie
M BCNOMOrarc/ibHBIE COOPY)KEHHS M NOMEILIECHHS BONOOYHCTHOIO KOMILICKCA.
[TpHHUMNB KOMIOHOBKM BOIOOYHCTHBIX COOPY’KEHHH [0 TIOArOTOBKE BOIBI I
XO3AHCTBEHHO-NIUTHEBLIX Hys KA. OXpaHa okpysaowe cpesl.

Tunosbie pemenns BBICOTHBIX CXeM KOMNOHOBKH M I'eHILTAHOR BOJOOYHCTHBIX
KommiekcoB. OBOPOT NPOMBIBHBIX BOZ, €r0 TeXHHKO-IKOHOMHYECKOe obocHoBanHe.,
Texnonorugeckue cxemsl CoOpy’keHH! 110 00paboTke NMPOMBIBHAIX Boa. MeTos! H
COOpykeHHA 10 00paboTke M YTHAM3ALMH OCaIKOB NMpoMeiBHBIX BoA. Cocras mu



CBOHCTBA  OCAAKOB. Ynnotenne obeipoxkuBanue ocankos. VTuauzanms
00e3BOMKEHHBIX OCAKOR.

Bonocnabixenne crponrensnpix KOMILIEKCOB

OCHOBHBIE  CTpOHTENBHEIE NpOUeCCEl, HOPMbI M PpeAMM TMOTpeO/ieHHs BOJEI,
TpeGosanus K kavecTBY BOIBI MIA OTHENBHEIX CTPOHTEAbHBIX mnpoueccoB. Cxemel
BOJOCHAOKEHUS! CTPOHTENBLHBIX TUIOLIANOK, X 0COGEHHOCTH, YBA3KAZ C CHCTEMOH
MOCTOAHHOTO  BOJOCHAOKEHHS cTpoAwerocs oObeKTa. Ilpumenenne ycranosok
3ABOJCKOTO H3rOTOBNIEHHA LI BPEMEHHOIO BOJOCHAOKEHHS.

Ceanckoxossiicreennoe BogocHabkenne
[lotpebuTenn Bombl, HOPMBI M pexHM BOZONOTPeOsieHns, TpeDOBAHHS K KadecTsy
BoAbl. CHCTeMa cenbCKOX03aHCTBEHHOrO BOJOCHAOKEHH, IPYNINOBO/IONPOBOIE,
Bonocnabikenne sxupoTHOBOIUEC KX NPOMBIILIEHHBIX KOMILIIEKCOB H ()epM, Mocenkos.
Creremsl nact6uiHoro sogocHabkennsa.

H3bicKanns 1 Opranmsauus npoeKTHPOBAHUS CHETEM BoaocHabxenns

3agaun u oObeM M3BICKaHWI. Tanmi Npou3BoJCTBA M3sicKanuil. O6paborka
H3BICKaTeNbHBIX JaHHBIX. Opranusalus UIsICKasnil 1 MPOEKTHPOBAHHA.



YrBepaaenue paboueii nporpammsl Ge3 usmenennii

Pabouas nporpamma Ges usmenennit yreepxaena na 2019/2020 yuebHblil roa.
[Mporokon N/  3acenanun kadeapsi or « 30 » aszyvema 2019 .
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Yreepaaenue paboueii nporpammst Ge3 uameHenuii

PaBouas nporpamma 6e3 u3mMeHenui yreepxaena va 2020/2021 yuebusiit rod.
IMpotokon Ne 11 sacepanus kaenpst ot «21» mas 2020 1.
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Yreepaaenue padoued nporpaMmbl 6e3 HIMeHeHH

Pabouyaa nporpamma 6e3 uzMeHeHu#H yreepxaeHa Ha 2021/2022 yuebubiid roa.
Ilpotokon Ne 12 3acenaunus kadenpni oT «14» mas 2021 r,

e
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