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PaGouas mporpamma cocraBneHa Ha ocHoBaHuH TpeGoBammii  (DeepaibHOrO
TOCYZIapCTBEHHOr0 00pas’oBATENLHONO CTAHJAPTA BRICIIETO OOPA3OBAHHS K COACPKAHHIO H
YPOBHIO  MOATOTOBKM  BBIIYCKHHKOB [0  HampaeleHumro  noaroroBku  20.03.02
IlpuponooGycTpoiicTBo 1 BonOMIOb30BaHKe (YPOBEHS GakaBpHarTa), YTBEpKIASHHOTO NPHKA30M
Munobprayxu Poccun ot 26.05.2020 Ne685 ¢ usmenenusmi.

Iporpammy paszpaGoran(m):
JoneHT xadeaprl no9BoBEICHH,

arpoOXMMHH ¥ 3eMJIC/IeNHns, K. T. H. = C.M.Tymurnosuy
(ormkHOCTS) o, GHO



1 Iltanupyemsie pe3y/ibTaThbl 00y49eHHS M0 JHCHHILIHHE (MOAY/II0), COOTHECEHHbIE ¢
pe3yabTaTaMH o0cBOeHHA 06pasoBaTebHOM NporpaMMel

Jucuummaa B1.B.01 CrpourenbHble CHCTEMBI CElbCKOXO3AHCTBEHHONO BOMOCHAOMKEHHA B
cootBercTBuH ¢ TpeGoBanusamu OI'OC BO u ¢ yuerom TTOOII (mpu Hammuum) HampasiieHa Ha
(opmuposarue crenyromux komnerenmuii (YK, OIIK, ITK, ITICK, ITKO, ITKP, ITIKB'):

Tabmuma 1. Ceasp pe3yneraToB 00yUeHHs ¢ MPHOOPETACMEIMH KOMIICTCHIIHAMH

IIK-2. Cnocoben k| MIIK-2.1, Buaneer | MIIK-2.1. 3HaTh:
OpraHu3anid  padoT | MeToaMu = HOPMBI M PEXKHUM BOJIONIOTpEOIICHH S
no SKCIUTyaTalliHl | OpraHA3ali CTPOMTENIbHEIC MPOLECCHL M OLIEPALiHH 110
METHOPATHBHBIX KOMILIEKca paboT MO | MPOKJIAJKE HAPYXKHBIX BOJOIPOBOJOB U
o6nexToB U | SKCIUTyaTaluH COOpYKeHHil;
NPHPOI0OXPAHHBIX MEIMOPaTHBHBIX yMeThb:
MEPOTIPHSTHIA. 00BEKTOB, - OIIpe/IeNATE [0 BHEIHUM NpH3HAKaM H
NPHPOIOOXPAHHBIX MapKHPOBKE BH/I H Ka4YECTBO CTPOUTEIBHBIX
Meponpuxmﬁ. MATEPHAIOB H H:mem{ﬁ, HCIIOJIE3YEMEBIX HA
HIIK-2.2,  Pemaer | cTpouTEnbCTBE 00BEKTOB;
3a[aud, CBS3aHHBEIE C | - YATATh paboyme YepTeikKH COOPYKEHHI,
opraHu3alHei JETAIHPOBKY BOJAOIPOBOHON ceTH;
KOMIUIeKca pafoT no | Biagers:
MeJTHOpaLHH, ~HABBIKAMH 110 CTPOHTEILCTRY
PEKy I THBALAN ¥ | BOJONPOBOIHBIX CETell H COOPYKCHHI B HX
oxpase 3eMeJlb, | HCIBITAHMWH,
OLICHKE HIIK-2.2. 3marTh:
MEJTMOPATHBHOIO ~CHCTEMBI ¥ CXeMBI BOJIOCHA0KEHUS
COCTOSTHHS 3EMEb. HACEJICHHBIX ITYHKTOB, 00BEKTOB CEILCKOr0

XO3gHCTRA.

yMeTh:

- II0JIB30BATEHCS TEXHUYECKON U CIIPABOYHOMN
JIMTepaTypoll, TEXHHIECKAMH YCJIOBUAMH,
CTaHJapTaMH, KaTaJloraMu
yHHGHIIMPOBAHHEIX AeTalell H KOHCTPYKIHN
JUISL CTPOUTENBCTBA 0OBEKTOB
CEJILCKOX03HCTBEHHOTO BOOCHA0KEHH!A.
BJIAJIETh:

-METOAHKaMH pacqe'ra H COCTaBIATE
paboune yepTeKH BOJONPOBOJHBIX CeTel H
COOpY)KEHHH Ha HUX.

! VK — yauepcansusie komnerernius, OIIK — o6menpodeccuonansubie komnereruy, MK —
npodeccuonansusie komnerennyy, IICK — npodeccnonaibHO-CrEUATA3HPOBAHHBIC
xommererin, IIKO — npodeccroransHbie KoMneTeHuy, yeranosnernsie [TOOIT kak
obsmarensasie, IIKP — npodeccronansuiie KoMnereHIuy, yeranoprennsie IIOOIT kax
pexomenayemsie, IIKB — npodeccrnonansHsle koMneTermmy, yeranosaernsie 00.

! HYK-3.1 — 1-it mamkarop komnerermun YK-3, UIIKO-1.5 — 5-i nHukaTop KOMICTEHIHH

[TKO-1.




2. MecTo qucnunimeb! (MOY.Is1) B CTPYKTYpe 06pazoBaTebHOI IIPOrpaMmMsi

OTHOCHTCH K YacTH, popMupyeMoii yaacTHHKaMH 00paszoBaTeIbHEX OTHONICHHMIA.

Jucoummana B1.B.01 CrpoutensHble cHcTeMbl CEIBCKOXO3SHCTBEHHONO BOIOCHAOXKEHHS

Jannas JUCHMIINHA ONHPASTCS Ha KypChl AUCLHAILINHE: HEDKCHEPHAs reoaesns,

MHKEHEPHBIE KOHCTPYKIHH, IIOYBOBE/ICHHE, TH/PABIIHKA, THIPOJIOTHS | SBISETCS OCHOBOM IS
IOCEAYIOIEro H3y4eHus AMCUMILIHE: METHOPAIHs 3eMeb, OpraHU3alus i TEXHONOrus pabot
110 IPHPONO06YCTPOHCTBY M BOJOIONB30BAHHIO, HACOCH H HACOCHBIE CTAHITHH.

3. Conepxanne quCHANINELL (MOXYJIs)

Kaxaoit popme o0yqenns (ounasn):

Tabnuua 2. Ounas popma

Pacnipenienenre 9acoB 1O TeMaM M BHJAM 3aHSATHIH NpejcTaBiseTcs B Tabmmume 2 1o

KonuyecTso 4yacos
Ne scero | QOPMEPY-
s HaumeHoBaHME pa3fienoB H TeM m | cp B eMBIe KOMITe-
TeMe TEHIHH
1 2 4 2 6 7

i Pasnen 1. Beoassrii.

2. Tema 1.1. Beenenne. [Ipeamer, MeTozsL,
LIEJTH M 3a0a4i JHCIUIUINHEL I -

3 Tema 1.2. Mcnonbs30BaHHuE BOJBI IS
nenei BogocHa0KeH s, 1 1 3 IK-2
Bononorpebienue.

4. Tema 2. 1. OOmue cBeIeHHUSI O
CHCTeMAax BOJOCHAOKEHN M peXuMe HX 2 4 [1K-2
paboThL

5 Tema 2. 2. CucreMsl HOJAYHA U
pacrpenenenns BoAbI (BOZOIPOBOAHEIE 2 1 - [TK-2
CETH ¥ BOJIOTIPOBOJIEI).

6. Tema 2.3. CHCTEMBI H CXEMBI 4 i - K=
BOOCHA0XKEHHA.

y 3 Tema 2. 4. Pexxum paboThl CHCTEMEL 3 1 4 K2
BOIOCHAOKEHHS.

8. Tema 3.1. Mcnons3oBanne
BEUHCIMTENHHEIX MAITHH 5 3 [IK-2
(KOMIIBIOTEPOB) JUIA pacdeTa CHCTEMBI
[IOaYH ¥ paclpe/iCIICHHs BOJBL

9. Tema 3.2. O6mpe BOIpoCk
IPOEKTHPOBAHHS BOJOBOLOB U 2 | 4 IIK-2
BOJOHAOPHEIX CETEH.

10. | Tema 3.3. TeopeTHYECKHE OCHOBEI H
METOBI THAPABIHYECKOTO pacyera 2 1 < TIK-2
BOJIOIIPOBONHEIX CETEH.

11. | Tema 3.4. Bogosoas!. 'uapasiugeckuii ) 1 5 K-2
pacdeT BOZIOBOJIOB.

12. | Tema 3.5. Ilpusuuns: TEXHUKO-
SKOHOMMYECKOro pacuera 2 1 4 TIK-2
BOZOIIPOBOIHEIX CETEH.




13. | Tema 3.6. Ocobennocta
[IPOCKTHPOBAHMS U pacyera 30HHBIX 1 2 1 - I1K-2
CHCTEM BOJIOCHAOKEHHSL.

14. | Tema 4.1. YcTpoiicTBO BOAOIPOBOIHOM 2 2 1 5 K2
CETH M BOJIOBOJOB.

15. | Tema 4.2. BononpunemHsie 1 2 3 ITK-2
COOPYIKECHHUS.

16. | Tema 4.3. Perynupyioniue u 3anacHsie
P 2 1 3 TK-2

17. Tema 4.4. Bogocuabxxenune ITK-2

1 2 3

NPOMBIIUICHHBIX IPEATPHATHIA.

18. | Tema 4.5. BojocHabGxenue [IK-2
NPEANPUATHN YEPHOH METAJLIYpPIrUH. 1 - 3

19. | Tema 4.6. OcHOBEI
CEIBCKOXO03AMCTBEHHOTO 2 1 1 4 TK-2
BOJOCHA0MKEHH.

20, Tema 4.7. CrienuansHbIe BOIPOCH
CENBCKOX034MCTBEHHOTO 1 2 1 4 [1K-2
BOZIOCHAOKEHHAS.

" Tema 4.8. O6GB0JIHEHNE TEPPATOPHIA. 1 1 2 T1K-2

22, | Tema 4.9. BonocHa0Oxenne 1 2 5 [K-2
CTPOMTEBHBIX IUIOMIAJ0K.

23. | Tema 4.10. Oxpana npupoaHBIX 1 1 1 3 K2
HCTOYHHKOB BOJBI.

24. | INonroroBka KypcoBOi paboTh 36 36

25. | IlogroroBka K 9K3aMeHY 27 27
Bceero 28 40 76 144

VuebHaa gesaTensHOCTs cocToMT M3 Jyekumii (JI), npakraueckux 3samsatuit (I13),
camocTosTensHoi pabotel (CM), rpynmoBeIx KoHCYIbTaIui, Kypcosas pabora (KP).

3.1.Conepxanue OTAEJbHBIX PA3IE/JI0B H TEM

Paznen 1. Beoguslii.
Tema 1.1. Beenenue. IIpegmer, MeToapl, LIEJIH H 3a1a9H JHCIIHIITHHEL

Mecro JMCHMIUIMHEI B CHCTeMe BBICIIero mnpodgeccHoHanbHoro o0pa3oBaHHs IO
HalpasJICHHIO [IOATrOTOBKH «CTponTeBHEIE CHCTEMBI CENBbCKOXO03AUCTBEHHOTO
BomocHabGxeHus». [Ipeamer, OOBEKTHI, IENTH W 3a4aYd JHCIUIUIMHEL, €€ CBI3b C APYTAMH
HayKaMH.

Tema 1.2. Micnons3oBanue BOABI A neneH BogocHa0)enns, Bogonotpebnenue.

Kparkas xapakTepHCTHKAa NMPHPOAHBIX BOAHBIX pecypcoB Poccum. ITorpebnenue Boabl Ha
XO35MCTBEHHO-ITUTHLEBEIE, TPOM3BOICTBEHHEIE, ITPOTUBOMOXKAPHEIE M Jpyrue HYXIul. CocTap
noTpebuTene#t BOABL, pacdeTHOE KOJMYECTBO BojomoTpebureneil. M3menenme cocrasa
moTpebuTenel Boabl no ce3oHaM roja. HopMsel pacxonoBanus BOIBI MU JMEOJEH, HKHBOTHBIX H
mpyrux motpeOuTeneii BOAEI B 3aBHCHMOCTH OT pasnuuHEIX (axropop. CyTouHOEe U rozoBoe
BooroTpebneHne. MeToabl onpesieNeHns KomadecTBa IMOTpeOaseMoll BOIBI HA pa3THUHEIS
HYXKIBL.

Paznen 2. Tema 2. 1. OOmue cBeieHUS 0 CHCTEMAX BOJIOCHAOKEHUS U pexXuMe HX paboThL.

Cucremsl BonocHaOxenus. Kiaccudukanus cucreM BogocHabxenud. Pexum nmorpebnenus
BOJBI Ha XO3AHCTBEHHO-IIHTHEBBIC 1IENM HACEJICHHA. HEPAaBHOMEPHOCTE Pacx0o0BaHHUs BOALI BO
BpeMeHH U (axTopel ee ompepensomue. IloHaTne o ko3dduuuenTax CyTOUHOH M HacOBOH
HepaBHOMEPHOCTH H ONpeAeNeHHe HX 3HadeHuH. Bi3auMocBi3p 3HauYeHHH KO0I(Q(HIHEHTOB



HCPaBHOMEPHOCTH M peKuMa BogonoTpebnenns. TabnuanHoe u rpadhHuecKoe OTpaxKEHHE peKuMa
BOJIONIOTpeOIeH s. PeXHM pacXofoBaHus BOJAbl HA NMPOM3BOJCTBEHHBIE W GHITOBBIE HYXKIbI
[POMBIIUICHHBIX H CEJBCKOXO3AMCTBEHHBIX NPEANpHATHH, depM, NONHBKY YIHII H 3€ICHBIX
HaCaXIeHWH. Pasnmumble BHABI  3amaHMs DPEXHMAa BOJONOTPEONEHHS NpPENpHSTHE  ©
HaCeIeHHBIX MyHKTOB. Onpejienienne pacieTHBIX CPEeNHHX M MAKCUMATHHEIX CYTOUHEBIX, YACOB
CeKYHAHBIX pacxozoB. OcobennocTn pexuma paboTsl crCTEMBI BOJOCHAOKEHHS IPH TI0Kape.

Tema 2. 2. CacTeMs! OIauK B pacrpeie/IeH s BOAbI (BOAOIPOBOJHEIE CETH H BOJIOTPOBOJIEL).

TpeGoBanus K BOJIONPOBOAHEIM ceTsiM. TuIbl ceteii. OTGOp BOJBI U3 BOIOIPOBOIHOMN CETH.
Onpenenenne auamerpos BofONpoBOAHBIX iuHuH, OnpejaencHue NOTephs Hamopa B TpyGe.
[Tocramoska 3anaum o pacuere BOZONPOBOAHEIX cerell. IloTokopacmpeseNieHHE B KOTBIEBBIX
cersix. TeopeTHyeckre OCHOBHI TOBEPOYHBIX THAPABIHYECKAX PACYETOB BOJIOMPOBOIHEIX CETel.
Teopust 1 METO/IBI BHYTPEHHEH yBA3KH KOJBLEBHIX ceTeil. MeToIBI MOBEPOYHBIX PAacUYeTOB ceTel
C YYETOM HMX COBMECTHOH pabOThI ¢ BOZONOTPEOHTENSME M IPH HAIM4YMH HEePUKCHPOBAHHBIX
orGopos.

Tema 2.3. CrucTeMBI H CXEMBI BOIOCHA0KEHHS.

OCHOBHBIE 3NIEMEHTHI CHCTEMBI BOJIOCHAOXKEHHS, MX PpOJb, (YHKIHMOHAILEHAS B3aWMOCBA3b.
Bsanmnoe pacronokenne. Bimsinue Ha cXeMy CHCTeMBI BOJOCHA0KEHMS BHAA H PACIIONIOKEHHS
HCTOYHMKA, penbeda MECTHOCTH, B3aWMHOIO pacronoXeHus noTpeGurencii, TpeGoBammii K
KOMMYECTRY M Ka4eCcTBY IMOTpebiisieMoii BOJIbI, a TAKKe TpeOGOBaHMiA HaIe)KHOCTH BOAOCHA0KEHHUS,
O6ocHOBaHHE CTENIEHU IEHTPAIN3AHY U KPUTEPUH BEIOOpA CHCTEM BOIOCHAGKEHHUS.

Cxemsl BOI0CHAGKEHUS IIPH HCIIONBE30BaHHH TOBEPXHOCTHEIX H II0A3€MHBIX HCTOYHHKOB, CXeMBI
caMoTeyHOr0 BomocHaOxeHus. CxeMsl 000pOTHOTO M IIOBTOPHOI'O HCIIONIE30BaHMS BOAEL CxeMsl
TPYIIIOBBIX BOJIOIIPOBOJIOB.

Tema 2. 4. PexxuM paboThl CHCTEMBI BOZOCHA0KEHHS.

Pexxum paboTel OT/IENBHEIX COOpY)KeHHI cucTeM BoxocHabxkenus. MX TexHomormgeckas
(bynxuuonansHas) B3auMHas cBsA3b. |'paduueckoe uzoGpakeHHE B3AHMOCBSI3H PEKHMOB
BOJOIIONAYH M BOZONOTpeOneHus. Poslb HACOCHBIX M OYUCTHBIX CTAHIMIA, BOJOHAOPHOM OamiHu
Pe3epByapoB YHCTOM BOABI B paboTte chcTremsl BomocHaOweHHns. VX 3Havyenwe B obecnedyeHuH
JKOHOMHYHOCTH H HaJexkHOCTH paboTel cucTeMbl. CBA3p MeXAy BOXOIPOBOIHEIMH
COOpYXEHHAMH B OTHOIICHHHM pacXofoB M HamopoB. OmpezencHume peryaupylOmEX
(axkKyMyIHpYIOIIHX), NPOTHBONOXKAPHBIX M aBapHiHBIX OOBEMOB 3amacoB BOjALI B Oake
BOJIOHANIOpHOMN OalmHu M pe3epByapax uMcToll BoAsl. Onpenenenue Tpebyemoro cBobomHOro
Hanopa BOAONPOBOAHON CETH H BBICOTHI BoJoHaNopHOH Gaman. BeiGop pexrMoB BoJomoaadn
HAacOCHBIX CTaHmui 1-ro ¥ 2-ro mogseMa M COIVIACOBAHHME HX pPabOTHI C OYHCTHBIMH
coopyxeHusMH. OCHOBHBIE pacyeTHhIe PeXHUME! paboTel cHcTeM BojocHabkenna. OcobeHHOCTH
PEXKHMOB pabOTHI CHCTEMBI BOJOCHAOXEHHS C HECKONBKHMH BOJOIHTATENSMH W HANOPHO-
perymupyomumMa  emkocTaMHu. OcoOeHHocTH paloTel M pacyera OalIeHHBIX CHCTEM
Bo0cHADXKEHHS.

Pazgen 3. Tema 3.1. cnons30BaHNE BBMUCIHTENBHBIX MAIIMH (KOMIIBIOTEPOB) IS pacueTa
CHCTEMBI TIOAA4H U PACTPENEIICHUS BOEI.

ITocTaHOBKa 3aa4uil O TEXHUKO-3KOHOMMYECKOM pacyeTe CHCTEMEI IIOJIaul i PachpeIe/ICHHs
80151 Bun dysxumm cronmocTH | ee ananu3. MeTosl TEXHHKO-3KOHOMHYECKOr0 pacuera ceTei
(IpY 3aJaHHBIX 3HAYECHHUAX PACX0Ja BOJBI B IMHHAX ceTH. CoYeTaHHEe TEXHUKO-3KOHOMUYECKHX
pacyeToB ¢ MOBEPOYHBIMH TIHAPABIMYECKHMH pacdeTtaMHu ceTeif. 30HHPOBAHHE CHCTEM
BojgocHaOxeHusa. OkxoHoMmuueckuii oddexr 3oHmpoBaHusa. HekoTtopeie ocobeHHOCTH
IPOEKTHPOBAHMS H YCTPOMCTBA 30HHEIX CHCTEM.

Tema 3.2. O6mue BOIPOCH NIPOEKTHPOBAHHS BOAOBOOE M BOAOHANIOPHEIX CETEH.

Tumsr BOXOBOZOB M BOXONPOBOAHEIX ceTei. TyImHKOBEIE, KONBLIEBEIE, KOMOHHUPOBAHHEIC
CeTH U UX MPEHMYIIEeCTBa U HeAoCTaTKH. [IpHHIAIIE] TPaCCHPOBKM BOAOIPOBOAHBIX JIHHUMN. Yyer
rpeCOBaHMI HANSKHOCTH QYHKIMOHMPOBAHUS CACTEM MOJAYH U paclpeaeneHus Boasl. MeToas
obecnieuenus TpeOyemoii Hanexnoctn. CxeMsl nutanus ceTei. Moaens otOopa BOIbI H3 CETEH,
Oco0eHHOCTH IOJa4¥ BOJBI MAriCTPAJIGHBIMA M PacIpeIeMTEIbHEIMHA JIMHHSIMHI KOJIBLIEBOH



BOZIOIIPOBO/IHOM ceTH. PacueTHble pexuMbl 0TO0pa BOJHI M3 CETH. YCIIOBHAS pacyeTHas cxema
orbopa BoABI U3 CeTH. PacueTHble y4acTKu; IyTeBbIE M Y3JIOBBIE OTGOPHI BOJLI, pacueTHHIE
pacxoibl BOABI MO y4acTKaMm CeTH. CBA3h MEXKAY MYTEBBHIMH H Y3JIOBBIMH 0TOOpaMH BOZIBL
[lpusnyun onpezneneHus AMaMETPOB TPyO BOJONPOBONHBIX JIMHHMI M NOTEpPh HAlopa B HHX.
BeipaxkeHuie BeNMYMHBI MPHBENEHHBIX 3aTpaT Ul BOJAONPOBOAHEIX JHHHH (BOZOBOJOB) TpH
MozaYe BOABI HACOCAMH W IIPH TPaBHTAIHOHHOM MOJaye 110 HanopHOMY BogoBoay. opmys! ais
pacueTa SKOHOMHYECKH BBITOAHBIX nuameTpoB TpyO. ITorepm Hamopa B TpyGompoBoaax.
@opMyJIsl B TAONMIBI JUIS MHAPABIMYECKOrO pacyera BOJONPOBOJHBIX TPYO U3 pasiIHYHBIX
MATEpHaIOB. YHYeT BO3MOXKHOIO M3MEHEHHS THPABIMYECKOr0 COPOTHBIEHHS TPYO B Ipolecce
3KCILTyaTaluH.

Tema 3.3. TeopeTnueckre OCHOBBI H METO/IBI THAPABIHYIECKOTO pacyera

BOJIOTIPOBOJHEIX CeTeit.

CaoiicTBa BOZONPOBOMHEIX CeTeif. 3afauM TIUAPABIHYECKOTO pacuyera KOJBLEBIX
BOJOIPOBOJAHBIX cereii. [IpeaBapuTensHOe MoTOKOpacnpenene e B KOMbUEBIX CETIX ¢ YIETOM
rpeOoBanmii HaNeXHOCTH. TeopeTHIecKue OCHOBBI MH/IPABIMYECKHX PACUETOB BOJOIPOBOIHBIX
ceTell. TeopHs M NpaKTHYECKHE METONBI BHYTPeHHeH yBI3KH KoJbHeBbIx cereii (B.I'.JIoGagena,
M.M.Anjapasmesa u ap.). UncieHHBIe METOABI NMOBEPOYHEIX PAacdyeTOB CeTell ¢ yu4eToM HX
COBMECTHOH paGoTel ¢ BOJONMOTPEOHTENAMH, AKKYMYNATOpAMH BOABI ¥ NPH HATHIHH
HepMKCHPOBaHHBIX OTGOPOB. AHAMM3 W HCHNONB3OBAHHE pE3YJIHLTATOB pacuera ceTH s
onmpeneNeHus pabounx JaBieHHl, MbE30METPHYECKHX OTMETOK H CBOGOJHBIX HANOPOB B €€
OTJENBHBIX TOYKaxX. Beibop pexuma pabotsl Bojonorpebureneii. [Tombop Mapku Hacocos.
OcoGeHHOCTH pacyeTa pa3BETBICHHBIX CETEH.

Tema 3.4. Bonosoasl. I'unpaBnuyeckuil pacuer BOZOBOLOB.

Knaccupukamus BOJOBOJOB. PacueTHEN pacxof mno BomoBojaM. Hamoprsle BOZOBOMBL:
caMoTeYHble ¥  HarHeraTenbHble. BoJOBOZBI B  CHCTEMAx  CEJCKOXO3SHCTBEHHOTO
BO,H.OCH&GJK&HHH! B JIOKQJIBHEIX CEeTAX H IEHTPpaJlM30BaHHBIX CHCTEeMax BONOCHAOKeHU
CENBCKOXO3ANCTBCHHBIX MNPEANpPUATH, B TIPYNNOBEIX BOJONPOBOAAX, B NACTOHMINHEIX
BOJIOIIPOBOJIAX.

Harneratensabie  BoJo0BOABL. OcoGeHHOCTH M 00JacTh NpHMEHEHAS. PeXuM paboThL.
[MmapaBnuueckuwif  pacueT HArHeTaTENBHBIX BOJOBOJOB. 30HHPOBAHHE HATHETATEIBLHBIX
BomoBosoB. Obecneuenwe Hame:)KHOCTH paboOTH HArHETATENBHBIX BOJOBOJOB C IOMOIIBIO
3alacHBIX pe3epByapoB H nepexmodeHuii. KoadhuuuenT ucnons30BaHus CHCTEMBL

[pynnoseie HarmeraTenprble BomompoBoabl. Crnocobbl mpHcoeauHEHHs BogomoTpebuTeneit x
MarucTpaJbHBIM BOJI0OBO1aM.

[TacTOuImHEIe HarHEeTaTENBHEIE BOZOMpoBoaLl. OcobenHoCTH pacuera.

[‘paBUTaIHOHHBIE (CAMOT€YHBIE) BOXOBOABL HamopHele u Oe3HamopHBle, WX CBOMCTBA.
[‘paBHTanMOHHBIE HAOPHBIE BOXOBOJBL PacueTHble HAanmophl. BO3MOXHOCTH BO3HUKHOBEHHS
BakyymMa. Merojel ycTpaHeHHS M30BITOYHBIX HAOPOB M BakyyMma. Ympaslenue paGoroii
rPaBHTALMOHHBIX HAIIOPHEIX BOJOBOOB.

PacuerHrie pacxombl M OIpeAeNeHHe AMAMETPOB TPYO CAMOTEYHO-HANOPHBIX  BOJOBOJOB.
mapaBnuyeckuii pacueT CaMOTEYHBIX HANMOPHBIX BOJIOBOJOB, IPOCTHIX H Pa3BETBIEHHBIX C
OZHAM M HECKOJIEKHMHM pesepByapamu. Obecniedenre HaJIe)KHOCTH TOAAYH BOABI IO BOAOBOAAM:
ABapUHHBIE 3amackl BOJBL, NyOnmupoBaHue. [lepexmodyeHHs Ha BOJOBOJAX, MX pacyer. 3ainuTa
BOJOBOZOB OT THAPABIHYECKOro yaapa. [IpuMeHeHne BEIYUCIHTEIBHEIX MAIUH JUIS pacdera M
IPOEKTHUPOBAHMS CHCTEM TIOJIa4U U pacmpeieNeHus BObL.

3aJauH ONTHMHU3ALMHA CHCTEM NOJAa4YH M pacupeeNeHus BOABL, pelaeMsle ¢ npuMeHenre DBM.
Bo3MOXHOCTH MOBEIIEHHA KOHOMHYHOCTH H HaOSKHOCTH CHCTEM IIOJaYH H PacnpeacncHHA
BoABl Onaromaps mpmMeHeHMI0O DBM. Dranbl pelneHHs 3amay pacyera CHCTEMBI IOAYH H
pacnpezieNIeHHs BOJBL.

Tema 3.5. IIpuHIUIIE] TEXHUKO-DKOHOMUYECKOTO pacyeTa BOAOIPOBOJHEIX CeTeil.

OcCHOBBI TEOpDHH TEXHHKO-DKOHOMHYECKOTO pacuera BOJONPOBOAHBIX ceTeil. Bompocs
BO3MOXXHOCTH HaXO0XICHHS 3Ha4YCHUM HAMBBINOAHEHIINX AMAaMETPOB TPYO KOJIBIEBOH CETH IpH



He3aJaHHOM HJIH 3aJaHHOM IIOTOKOpacnpeneneHud. IIpakTHuecKkue METOAbI HaXOXKAEHHsS
HauBHINOJHEHITHX AHAMETPOB TPYO NpPH 3a7IaHHOM HOTOKOPACHIPEASICHHH.
Tema 3.6. Oco0eHHOCTH IPOSKTHPOBAHMS M PACYETa 30HHBIX CHCTEM BOJOCHAOKEHMS.

O6GnacTh NpPUMEHEHMS 30HHEIX CHCTEM BOIOCHAOXEHHS. TeXHHKO-3KOHOMHYECKHE
obocHoBaHus 30HApoBaHus. OCHOBHEIE THITHI 30HHEIX CHCTeM BozocHaGxkenns. CoopykeHHs,
HeoOX0oUMBIE TIpH YCTpPOiicTBe 30HHBIX cHeTeM. CraHmuu noakadky. CTaHIHE PeryTHpOBaHUS
(HAOPHO-PEryIHPYIONIHE V3JIBI).

Pasgen 4. Tema 4.1. YerpoiicTBO BOIOIIPOBOIHOM CETH M BOJOBOJIOB.

Ocnosable BHABI TPY0, CTaHAapThl, COPTAMEHTHI B HX XapaKTepHCTHKA. MeTamyeckue Tpyos!:
CTalbHEIE, YyTYHHBIE. MeponpHATHA 1O 3alATe METAUINYECKHX TPYOONPOBOAOB OT KOPPO3HH.
Hemerammaeckne TpyOnl: acGecToneMeHTHEIE, XKele300eTOHHbIE, MIacTMaccoBbie. TpyOnl u3
Apyrux MarepHanoB. CnocoGbl coeguuenus Tpy6. [IpoeKTHpOBaHHE BOJOBONOB M CETH.
Jeranuposka. Texauko-3xoHOMAYECKOe 060CHOBaHME BHIOOpA MaTepHaa U Kiacca IPOYHOCTH
Tpy0. Pasmermenne TpyOGonpoBoI0B ¥ apMaTypEI B IOIMEPEYHOM H IIPOAOIBHOM npoduiie yium 1
npoe3noB. ['yOuHa 3an0)XeHus ¥ yKIagka BOIOMPOBOAHBIX TPYyD. ApMaTypa u COOPYKEHHS Ha
ceTH. Pasnmuunbie BAABI apMaTyphl, IPHMeHseMOii IPH yCTPOiCTBE BOZOBOJOB M BOAOTIPOBOIHOMN
CeTH: 3a/IBHOKKM, TIOBOPOTHBIC 3aTBOPEI, NPOTHBOYJApHEIE M OOpaTHBIC KiIalaHbl, THAPAHTEL,
spmycku ¥ ap. Konoans! Ha cern, X KOHCTpyKuuH. TyHHEmH (KOIUIEKTODEI) NMPOXOIHBIE H
HenpoxojHsle. Ynopsl M uX THnsl. CrnocoObl nepexoja BOJOINPOBOAHBIX JIMHMIM vepes
npenareTBus. OcCoOEHHOCTH  YCTpOMCTBA BOJONPOBOIHBIX CETel M BOJOBOJOB B OCOOBIX
YCIOBHSAX: 30HBI paclpele/ieHus MHOTOJIETHEMEP3NEIX MPYHTOB, NPOCAJOYHEIX IPYHTOB, 30HEI
TTOBBIIIEHHOM CEHCMUYHOCTH M JIp.

ObopyaoBanne AsA 3alIATH BOAOBOAOB OT BO3AYINHBIX IMPOOOK M I'HAPaBIHYECKOrO yHapa.
OGopynoBanne, HEOOXOAMMOE IS SKCIUTyaTalliH BOAOBOAOB. 3aIuTa BOJOBOIOB OT KOPPO3HH.
TemnoBoii pexxum ¥ riryOHHA 3alM0XKEeHHS BOJOBOJOB. McneITanue NOCTPOSHHBIX BOZOBOJIOB.
IIpoMeiBKa, Ae3nHGEKINA U UCNbITaHue TpyOonpoBonoB. Caaya HMX B SKCIUTyaTaluio. 3ajayu
TEXHHYECKOH SKCIUIyaTalMH ceTed M BOJOBOJOB. JIMKBHIAIWMs aBapuii Ha BOJIOIPOBONHBIX
THHHASX.

Tema 4.2. BojonpueMHEIe COOPYKEHHA.

CoopyxeHusi [Uisi TpHeMa BOABI M3 MOBEPXHOCTHBIX HCTOYHHKOB. Kiaccmbukaimus pedHbIX
BOJONPHEMHHUKOB. Peqnbie BojonpueMHUKH Oeperosoro Tuna. ITpuMepsl peYHbIX INPHEMHHKOB
GeperoBoro THma, PeuyHble BOZONpPHEMHHKHM pycnoBoro tuma. [lmaByume BojonpHeMHEIE
coOpyXeHus (HacoCHbIe ycTaHOBKH ). BononpremHsie koBImH. OcoO€HHOCTH TpHEMa BOIIBI H3 PEK
¢ HeJOoCTaTouHOH riryOnHOM. IIpreM Boabl U3 ropHEIX pek. IIpHeM BoABI W3 BOJOXPaHWIMI H
o3ep. [Iprem Bozs! H3 Mopel H YyCTPOHCTBO MOPCKIX BOAOTIPHEMHEKOB. CoopyKeHHs I NpHeMa
MOJM3EMHBIX BOA. Tpy0Ouarsie xonomusl. PuabTpsr TpyOuarsix konoxneB. Pacuer ofHHOYHBIX
TpyGuaTeiX KonoAueB (ckBaxuH). Pacuer B3aummozeilicTByromux TpyO4daTeix Komoaues. Cxemsl
80/103a00pHBIX COOPYXKEHHH NPH HMCIOJB30BaHUM TpyOuaThiX Komoaues. IllaxTHble KOJIOALBL
[opm3onTaneeeie  BomocOopbl. BoxocOopsl uHOHIBTpaumoHHOro THHa. CoopyxKeHHs IS
XaITaxa pPOJXHAKOBEIX BOJI.

Tema 4.3. Perymmpyromme u 3anacHble eMKOCTH.

Knaccuduxanus perymmpyromux (aKKyMyJHDPYIOIIMX) W 3amacHBIX eMKocTeif, o0iacTe
MpUMeHeHHs. Bujabl 3amacHBIX H peryqupylommx eMkxocreil. Bojonanopssile OamrHH.
JKenezoberonnsie BozoHanopHeie Gamumn. CranpHble BofioHanopHblc Oammm. Kupnuussie u
JiepeBsiHHbIE BoJOHANOpHEIe Oamau. Bomonanoprsie konoHHbL PesepByapsl. JKenesobeToHHbIE
pesepByapel. OGopynoBanme pezepByapoB. TpyOOIpOBOJAaMH, apMaTypoid, KamepaMH
nepexmodenus. BinsHne eMKOCTH Ha CTOMMOCTE M cTeneHb OecnepeboiHOCTH paboThl CHCTEM
BojocHaOxeHns. [[HeBMaTH4ecKknue BOJOHAIOPHBIC YCTAHOBKH INEPEMEHHOTO H IMOCTOSHHOIO
masnenus. KoHCTpyKTHBHOE OQOpMIIEHHE MTHEBMATHYECKHX YCTAHOBOK.

Tema 4.4. Bogocnabxenue NpOMBILLIEHHBIX NPEATPHATUIH,
MotpeGneHne BOABI Ha NMPOM3BOACTBCHHBIC HYK/BI NPOMBIIUICHHOCTH. OCOGCHHOCTH CHCTEM
MPOH3BOACTBEHHOr0 BOAOCHAOXKeHMa. OXJaxAaloIMe YCTpolicTBa CcHCTEM 00OPOTHOTO



-

'/ 4.2.1. Comos M.A., BonocHabxenue: YueOuuk/ M.A. Comos,

BomocHabxkenns. IIpomecchl oxJaaeHus BOABI B OXJIAMHUTENsIX. BomoXpanuanIa-oxX/Ia aTelTH.
Bpbiransusie yerpoticrsa. ['pagupnu. [ToTepu Boas! B oxnamuTesnsx. BoaHsl pexuM B cucreMax
obopoTHOro BojocHabkenus. Oxnamureny. Beibop Tuna oxnamureneil. Konencarops: napoBsix
Typbun. Bononorpebnenue TemnoBoi snexrpocranmui. CHCTEMEI BOJOCHA0XKEHHS TEIUIOBEIX
IMEKTPOCTAHIIAI.

Tema 4.5. Bogocnabixenne nmpeanpusaTiii 9epHOM MeTaIyprum.

Pynaukn, pynooboratutensHsie u ariomepanuonusie ¢abpuxn. KoKCOXMMHYECKHE 3aBOIEL
Meramtypruyeckue 3aBoabl. JlomeHHble mnexw. lLlexu OYMCTKM [JOMEHHOr0 rasa.
Cranemnasuishsie nexu. Ilpokarnsie nexu. McnapurensHoe OXJaXIeHHE METATYPIrHYECKHX
nedeit.

Tema 4.6. OCHOBEI CEIIECKOXO3SHCTBEHHOTO BOIOCHAOKEH S,

Cacrembl BojocHaOeHHS mocenkoB. CHCTEMEI BOJOCHAOXEHHS I KHBOTHOBOZYECKHX
NPOMBIIUICHHBIX KoMIuiekcoB M ¢epm. Cuctemsl mactOmmuaOro BogocHaGxeHus. CHCTEMBI
mosieBoro BojjocHabkenus. Hopmel Bogonorpebnenus. TpeGoBaHus K Ka4eCTBY BOJBL

Tema 4.7. CrierpuansHbIe BOIPOCH CENILCKOXO3SHCTBEHHOTO BOAOCHAGKEHH S,

Bonocra0xeHue cenbCKOXO03sHCTBEHHBIX NpeanpusThii. Buasl notpeGuTenelt, OTHOCSIHUXCS K
qUCIY CeNBECKOXO3SHCTBEHHBIX NpemnpusThii. [[eHTpamisoBaHHble, NENEHTPATH30BaHHLIE H
kOMOUHHpOBaHHEIE CcHCTeMbl. CTeneHr NEHTpanM3alMi M ee BIMSHAE HA SKOHOMHYECKHE
[MOKa3aTelIH. FPYHHOBBIB BOJOIIPOBOABI KakK IPHMEP IIEHTPAIH30BAHHOIO BO,EOCH&S)KCHHH.
BomocHaOxeHME MayblX HAaCENCHHBIX NYHKTOB, (Qepmepckux  xossiicts. IloneBoe
BOLOCHAOKEHHE.

Tema 4.8. O6BoHEHNE TEPPUTOPHIA.

[lpuponuere ycmoBmst oOBomHSEMBIX TeppHTOpHii. [loBEImEeHHEe BOIOOGECIIEUEHHOCTH:
peryIupoBaHHE MECTHOI0 CTOKAa, yBEJMYEHHE 3aIlacoB NOA3EMHEIX BOJ, Mexbaccelinosoe
mepepacmpenielieHHe  BOJHBIX  pecypcoB.  OOBOMHHTENBHO-OPOCHTENIBHBIE  CHCTEMEL.
JKCTEHCHBHOE, OrpaHH4YeHHOe U mnonHoe oOBoxHenue. BomocHaGxenue mnacTOumi,
Wcnonb3oBanne JIMMaHoB, KaK OJWH U3 IIPHEMOB OPOLICHHA H 00BOHEHAA TEPPHTOPHH.

Tema 4.9. BonocHabxkeHWe CTPOUTENBHBIX IHNIOMAJIOK.

Hcnons3oBanne BOIEI B CTPOMTENHCTBE. HOpPMBI M peXHMEl BOJXONOTPEOICHHS.
TpeboBanns x xadecTBY BOABI IS OTHCJBHEIX CTPOMTENBHEIX mpomeccoB. Cxemsl
BOXOCHAGIKEHHA CTPOHTENBHEIX IUIOINAAOK, X OCOGEHHOCTH, YBA3KA ¢ CHCTEMOMN MOCTOSHHOIO
BojocHaOXeHus cTposimerocs o0bexra. [IpuMeHeHne YCTaHOBOK 3aBOJICKOI0 M3rOTOBIEHHS 1St
BPEMEHHOT0 BOJIOCHA0KEHNUS.

Tema 4.10. OxpaHa npEPOIHBIX HCTOYHHKOB BOJIBL
OxpaHa NpHPOJHBIX BOJ OT 3arpA3HEHUs CTOYHBIMH BOAAaMH. 3alIUTa OIPAPOJHEIX BOZOEMOB OT
UCTOILLEHHS M 3arps3HeHNs. 30HbI CAHUTAPHOIN OXPaHBbI.

4. YueOno-meroguvueckoe H HH(poOpMAIHOHHOE o0ecneueHHe

4.1. OcHoBHasA MUTEpaTYpa L
4.1.1. Opnos B.A., Bogocuabxernne: YueOuuk/ B.A. Opios, JLA. I{Bl;m(a- \

2022.- 443 c. (Beicmiee obpasosanwue: bakanaspuar).- ISBN 978-5- /<Texer
snextpornsni. URL: https://znanium/com/catalog/product/1850358 2 ,_,_géggj

4.2, JlonoTHUTENBHAS JIUTEPaTypa

2021.-287 c.- (cpenuee npodeccuonantuoe obpazosanue). -ISBN 078-16 .009068—9/—'1'61{&[‘
3neKTpoHHBIL. -URL: https:/znanium/com/catalog/product/1 248683 S " d

\/ 4.2.2. H.H. A6pamos, « BoxocrabxeHue» (TEKCT): yqeéﬂmc s By3o8 H.H. .‘AﬁpaMOB -3-e u3.

nepepab. u gor.-Mocksa:MaTerpan, 2014, - 440 c.

4.3. IlepeueHs pecypcoB HHGOPMAIMOHHO-TEICKOMMYHHUKAITHOHHOHM ceTH «MHTEpHET»
Tabmuna 3. [lepeyens HHPOPMAMOHHBIX PECYPCOB



Ne Hammernosanne Anpec
n/m
1 | Odbnunansmsi caif http://www.mex.ru/
Muncensxo3a Poccun
7 Arpapnas poccuiickas http://aris.ru/
HH(pOpPMaHOHHAS CHCTEMA
3 | EmuBBI cepBHCHEIL mopran http://service.mex.ru/Home/RegistersAndRegisters
Muncensxoza Poccuu
4 | MHUHHCTEPCTBO IPUPOIHBIX http://www.mnr.gov.ru/
pecypcoB u sxonorun PO

4.4. Meropuveckue yKkasaaus 1)1 00y49arONEuXCs 10 OCBOSHHIO JUCIAILIHHEL (Monymro) u
CaMOCTOSTENbHOMH paboThI:
4.4.1. Meroauyeckue ykasaHus 110 BRIIOJHEHHIO KypcoBhIX pabot «BomocHabxkemne
HACeNEHHOro MyHKTa», coctapuremy: C.M. Tymarnosuy, A.A. JIsx, A.JI. T'orgapos;

Hosocubupckuit TAY, HosocuGupexk 2022,-39 c.

4.5. Ilepeyens HHYOPMAITHOHHEIX TEXHONOIUH, HCIIONEL3YEMBIX IIPH OCYIIECTBICHHAH
00pa30BaTeNbHOrO MPOIecca 10 JMCIAILIHEE (MOIYITI0), BKIIOUAS nepeyeHks MPOrpaMMHOTo
obecredeHns 1 HHOPMALMOHHBIX CIIPABOYHAIX CHCTEM, HAIVISTHEIX TTOCOOHIx

IIpamenenne HoyTOYKa, mpoekTopa, HH(POBOI BULEOKAMEDH! VIS IEMOHCTDALAH YIeOHBIX

MaTepHaJIOB,
Tabmuna 4. IlepeueHs TMIEH3HOHHOTO POrPAMMHOTO ObeCeYeHHS
Ne Haunmenosanwe Kon-o Tun nuIeH3us win
/o Knoueit npasoolianareinnb
MS Windows 2007 10 Microsoft
MS Office 2007 prof (Word, Excel, Access, 10 Microsoft
PowerPoint)
Bpoyzep Mozilla FireFox 10 Mozilla Public License
Tabmina 5. ITepeuens miakaTos (o TemMaM), KapT, CTEHJIOB,
MaKeTOB, Ipe3eHTaluii, (HUIBMOB H T.JI.
5. Onucanne MaTePHANLHO-TEXHAYECKOH Ga3b1
Neo Tuan HaumenoBanue [Ipumeyanue
n/m
Buneopunsmer | Texnonornn mpuponoobycrpoiictsa u 28 mryx

BOJIOIIOJIB30BAHHS, U3BICKaHMUIA, IIPOM3BOJICTRO
CTPOHTEJIBHBIX paboT H T. 1.

ITpesenrauus | Kypc neximii.

22 npe3eHTaIUH

JlokymenT I'OCT, CHull, npoexTHO-CMETHAs JOKYMEHTAIHS. 20 mryx
[Tnakate! 1 Cxempl paboTEI I0XKASBATEHEIX YCTAHOBOK, paspessl | 12 mryk
KapThl THJIPOTEXHHYECKHX COOPYKEHHMH, OCBOEHHE

MEJIMOPATHBHEIX 3eMeNb, METHOPATHBHEIE CHCTEMEL.
MaxkeTts! CrponTenbHOl H METHOPATHBHOH TEXHUKH 14 mryx
Crenngr CrpoHnTensHBIX MaTEPHANIOB. 1 mTyka




ITpuGopsr JUist onpesieNieHus KayecTBa CTPOUTENBHBIX paboT, 4 mryxu
BJIQYKHOCTH.
Cranku Ina ceapku tpy6 2 mryku
Tabmyma 6. Ilepedens HCMOTB3yEMBIX TOMEIISHMIA:
Ne Tun aymaropun [lepeuens 06opyaoBanus
ayTHTOpHH
416 AynaTopus uist 1. Tlpesenranmonnoe oGopynoBanue:

TIPOBEJICHHS NPOEKTOP, IKpaH, HOYTOYK;
JEKIIHOHHBIX U 2. OGopynopaHue, HOpMaTHBHAs
IOPaKTHYECKAX JOKYMEHTAIHs, CTPOHTEIbHBIE
3aHATHI MaTepHansl, HTHHIH, IPHGOPEL

6. Ilopsok aTTeCTANMHE CTYAEHTOB N0 AHCIHHILTHHE

Hns arrecrauud CTyASHTOB MO IMCHMIUIHHE WCHONB3YeTCS OalIBHO-PEHTHHIOBAS
CHCTEMA, IT03BOJISIONIAS BBICTABIATE OIEHKH 1o mkane ECTS.
Hcxoznsle aHHbIe IO THCHMILUTHHE: NeKiui — 28 YacoB, mMpakTHYecKuX 3amsTuit — 40
4acoB, caMoCTosTeIbHasd paboTa — 76 gacos, Bcero 144 vacos.




7. CornacoBanme paboyeii mporpamMmer

Coorsercreyer y4eGHOMy IulaHy, yTBepKAEeHHOMy YdeHHM cosetoM PI'BOY BO
Hosocubupckoro 'AY, nporokon 25.05. 2023 r. Ne 5

Pa6ouas nporpamma obcyx/ieHa U yTBepxieHa
Ha 3acefilaHuy Kadenpur
npotokoi ot 30.06. 2023 r. Nel2

3aBenyroniuii kadeapon %@ A / Mapmyres A.H.
I\

(BODKHOCTE) TIOJNTHCh GHO
Ipencenarens yuebHo-MeTOAMYECKOrO COBETA J
ey
(xoMuccHM) a4 [Mansuyukora E. B.
(momkHocTs) TIOJTHCE GHO

Pabouas nporpamma ofcyxneHa M COOTBETCTBYeT y4eGHOMY IUIaHy, YTBEDIKIEHHOMY
Yyenpim coserom PI'BOY BO Hosocubupckoro 'AY, nporokon or r. Ne

Hamenennii He TpebyeTcs/M3MeHeHs BHECEHBI B pasnen(-5i):
HYKHOE MOJYepKHYTh

Ilpexncenarent y9e6HO-METOAMYECKOIO COBETa
(KOMHCCHH)

(momxHOCTE) MOAIHCH PHO

Pa6oyass nmporpamMma oOCYXIEHa ¥ COOTBETCTBYeT y4eOHOMY IUIaHY, YTBEPIKIEHHOMY
VYyenrmm coperom PI'BOY BO Horocubupckoro I'AY, npoToxon ot «___ » 20__r.
Ne

H3smenenuii He TpebyeTcs/H3MeHeHHs BHeCeHBI B paszien(-bl):
HY)XHOE NOIYePKHYTb

Ilpencenarent y9e6HO-METOIMYECKOTO COBETA
(KOMHCCHH)

(nomKHOCTS) TIOAIHCE GHO
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