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AHHOTAIIUA
padoueil mporpaMMbl y4eOHOM M CIIUTLIMHbI
b1.B./IB.2.2 Ilu¢dpoBbie TEXHOJIOIMH JIJIsI PACYETA CHCTEM BOIONOIAYH
JJIS1 MOATOTOBKY MarucTpa 1no HanpapJieHUI0
20.04.02 — IIpupo1000ycTPOCTBO M BO/ION0JIb30BAHUE
Hanpasaennocts: HlndpoBuzanus nnxkenepubix cucrem B AIIK

Leabp ocBoeHHs] TUCHUILIMHBI: (OPMUPOBAHUE Y MOJOJBIX CIICLIUATIHCTOB
KOMILJIEKCHOT'O, CHCTEMHOI'O MPEJCTABICHUS O COBPEMEHHBIX TEHACHIUAX PAa3BUTHUSA
nporpaMmmHoro ooecrnedenus st 9BM u cetel, BKiIO4as U3y4yeHUe IMaKeToB COBpe-
MEHHBIX MPUKJIATHBIX TPOrpamMM U MH(GOPMALIMOHHBIX TEXHOJIOTHI B 00pa30BaHUU.

MecTo IuCHUILIMHBI B y4e0HOM IUIAHE: TUCLHUIUIMHA BKIOYEHA B (POopMUpy-
eMYI0 YJaCTHHUKaMHU 00pa30BaTeNIbHbIX OTHOLIECHHUH 4acTh yueOHOT0 IIaHa [0 HaIlpaB-
JICHUIO MOATOTOBKHU MPUPOJO000YCTPONCTBO U BOJIOIOJIB30BaHUE.

TpeOoBanusi k pe3yjbTaTamM O0CBOEHMS JUCHUILIMHBI: B PE3yJIbTATe OCBOE-
HUS TUCHMIUTMHBL popMupytores cienyromue kommereHnuu: [1Koc-4.1; [1Koc-4.2;
[TIKoc-5.1

Kparkoe cogep:xanue 1uCHUNINHBI:

-OCHOBBI BO3MOKHOCTH COBPEMEHHBIX CPEACTB KOMITBIOTEPHOTO TPOEKTUPOBA-
HUSI CUCTEM BOJOCHAOXKEHUS U BOAOOTBEACHUS

- IPUHLMUIIBI PEIICHU 3a7a4, TEPMUHOJIOTHIO, OCHOBHBIE TIOHSTHS U ONpe/ere-
HUS;

- TIOJIYYHTH MPEACTABICHUE 00 aJrOpPUTMH3AIMNA M H3YYUTh COBPEMEHHBIE Me-
TOJIbI PEIICHHS 33]1a4 Ha puMepe rnakera Matlab;

O0mas Tpyr0eMKOCTh TUCUHUILIMHBI /B T.4. NPAKTHYECKAS MOATOTOBKA:
108 yac. / 3 3au. ex.
IIpoMeKyTOUYHBII KOHTPOJIb: 3a4eT



1. Ileanb ocBOEHNSI AUCHUILIHHBI

(dbopMHpOBaHKE Y MOJIOJIBIX CTICIIMAIMCTOB KOMILJIEKCHOTO, CHCTEMHOTO TIPe/i-
CTaBJICHUSI O COBPEMEHHBIX TEHJEHIUAX Pa3BUTHUS IPOTPAMMHOTO 00eCIIeueHus IS
OBM u cerei, BKIItOUasi U3y4€HUE MTAKETOB COBPEMEHHBIX MTPUKIIAIHBIX IPOTPaMM H
MH(OPMAIMOHHBIX TEXHOJIOTUH B 00pa30BAHUH.

B pe3ynbraTe n3ydeHus: AMCUMILIMHBI OyAYyIIMA MarucTpa JI0JKeH ObITh MO/ -
TOTOBJICH K MTPAKTUYECKOMN pean3aiiy MoJy4YeHHbIX 3HaHUH, UCTIOIB30BATh UX TIPU
MPOCKTUPOBAHUH U IKCILTyaTaI[MH CUCTEM BOJIOCHAOXKCHHS M BOJIOOTBEICHHUS C TPH-
MEHEHUEM HOBEUIIHNX TEXHOJIOTUN U OBITh CHOCOOHBIM K CAMOOOYUYEHHIO.

2. MecTo TMCUMILIHHBI B YUeOHOM Ipolecce

HucuunnuHa «L{udpoBbie TEXHOIOTHUHU ATl pacdeTa CUCTEM BOOIOAAYU» OT-
HOCHUTCS K (POpMUPYEMO yJYaCTHUKaMH 0Opa30BaTeNbHBIX OTHOLIEHUI YacTu bioka
1. mucrumunabl yuebHoro mana. Jucrummna « L {udpoBbie TEXHOIOTHH AJIs pacyeTa
CUCTEM BOJIONOJAUMN» pean3yeTcsi B cooTBeTcTBUM ¢ TpeboBaHusiMu ®I'OC, OIIOII
BO u Yuebnoro miana no nampasieHuto 20.04.02 «IIpupomnoodycTpoiicTBO u BOJI0-
MOJIb30BAHUEY.

[IpenmecTByOMUMU KypcaMu, Ha KOTOPBIX HEIOCPEICTBEHHO 0a3UpyeTCsl JHC-
nurinHa «[{udpoBeie TexHOMOTHHU 17151 pacyeTa CUCTEM BOJIONO1aun» BISIIOTCS «Oc-
HOBBI MATEMATUYECKOTO MOJICTTUPOBAHUSI CUCTEM BOJIOCHAOXKEHHS U BOJIOOTBEACHUS»,
«ABTOMAaTH3aIMA U SKCIUTyaTaIus IU(POBBIX CUCTEM BOJJOCHAOKEHUS U BOJIOOTBEJIC-
HUs», «O00py0BaHNE CUCTEM BOAOCHAOXKEHUS U BOJIOOTBeeHUs Y, «[{udpoBoe npo-
EKTUPOBAaHUE CHCTEM BOJOCHA0XEHHS M BOAOOTBeACHUs», «O00pyAOBaHNE CHCTEM
BOJIOCHA0KEHUS ¥ BOJJOOTBEIACHHSI.

HucuunnuHa «L{udpoBbie TEXHOIOTHHU AJIST pacdeTa CUCTEM BOOIMOAAYN» SIB-
JSIETCSl OCHOBOTIOJIATAIOIIEH ISl M3yUYEHUS CIASAYIOUINX AMCIUIUINH: TMOATOTOBKA K
cllaue M cJjavya rocyIapCTBEHHOTO SK3aMeHa.

OC00EHHOCTHIO AUCIUIUIMHBI SBISIETCS MOJy4YaTh U 00padaThiBaTh MH(OpMa-
IIUI0 U3 PA3JIMYHBIX UCTOYHUKOB, UCTIONB3YS Pa3IUYHbIC CPEJCTBA U METOIbI, MHTEP-
MPETUPOBATH TMOTYUYEHHBIC NAHHBIE I (DOPMUPOBAHMS CYXKIACHUN TO MPOQeccuo-
HaJBHBIM U COITUATBHBIM IIPOOJIEMaM, a TAK)KE CTPEMHUTHCS COOTBETCTBOBATH YCTAHOB-
JICHHBIM CTaHJIapTaM WJIHM MPEBOCXOIUTD UX.

Pabouast mporpamma qucrurinabsl « KoMmbloTepHbIE pacueThl CUCTEM BOJIOTIO-
Ja4¥y NI MHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0POBBS pazpada-
THIBACTCS MHAUBUTYaJIbHO C yY€TOM OCOOCHHOCTEH NCUXO(PU3NIECKOTO Pa3BUTHS, NH-
TUBUAYATHHBIX BO3MOXXHOCTEH M COCTOSIHUS 3/I0POBbS TAKUX 00YYaIOITIXCA.

3. [lepeyeHb MJIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSs M0 JUCHUILJIMHE (MOYJI10),
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeIbLHOM
NPOrpaMMblI

N3yyenue naHHON ydeOHON AMCIUIUIMHBI HAMpaBiieHO Ha (opMupoBaHHe Y
OOyYaroIINXCsl KOMIETSHITNH, MPeICTaBICHHBIX B Tabymiie 1.



4. CTpyKTYypa " coepkaHne TUCHUILTHHbI

4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM padoT
1o ceMecTpam
O6mast Tpy10EMKOCTh TUCIUILUIMHBI cocTaBisieT 3 3a4. e/1. (108 uacoB), ux pac-
IpeIesieHre 10 BUIaM paboT ceMecTpaM MPEACTABICHO B TaOJIHIIe 2.



TpeGoBanus k pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCHUNITIMHBI

Taomuna 1

No Nunekc oS oy | I e e B pesynbrare u3ydenus yaeOHOW NTUCIUIUIMHBI 00yUYarOIHecs JOMKHBI:
mm | OMIe (mm e€ yacTn) MEeTEHIU N 3HATh YMETH BJIAIETH
TEHLUU
Crnoco0eH k opranmzanuu 1 | [IKoc-4.1 BBITMIOJIHEHHE YUCIIO- | BBIOMpATh CUCTEMBI BOJJOCHA0Xe- | BOIPOCaMHU Mpo-
KOOpIUHAIMH PabOTHI TIPO- 3HaHMS COACPKAHMS | BOTO MPUMEPA TIO HUS ¥ BOJIOOTBEJICHUS, IPOCKTH- | EKTUPOBAHMSI,
€KTHOTO MOpa3/IeieHHUs, paboThI MPOEKTHOTO MPOEKTUPOBAHUIO pPOBaTh OCHOBHBIE COOPY)KEHUS CTPOUTENBCTBA U
KOHTPOJISI CPOKOB U KauecTBa | MOJpPa3/AeICHUS. CHCTEM BOJOCHA0- CUCTEM BOJOCHAOXKEHUS U BOJIO- | DKCIUTyaTaIlHH
pa3paboTKu MPOEKTHBIX pe- JKEHHS ¥ BOJJOOTBE- | OTBEACHHUS, OCYIIECTBISATH IKC- CHCTEM BOJO-
IICHUH. JICHMUSL. TUTyaTaIio COOPYKCHHM U CH- CHaOKEHUS U BO-
CTEM BOJIOCHA0>KEHHSI U BOJI0O JIOOTBEACHHS.

1. Koc-4 [MKoc-4.2 OCHOBHBIE€ METOJIbI M | AHAJIM3UPOBATH THUIIOBBIE IIPO- HaBBIKOM BBIOOpa
YMeHue opranu3oBarh | ME-TOJAUKH PEIICHUs | €KThI B 00JACTH MHXKEHEPHBIX CU- | THUIOBBIX IMPOEK-
paboTy MPOEKTHOIO 3a/1a4 B 00JIACTH MH- | CTEM BOJIOCHAO0XEHUS ¥ BOJJOOT- | TOB, COOTBETCTBY-
MO/Ipa3eNIeHUs IS KEHEPHBIX CUCTEM BEJICHUS IOIUX 00BEKTY
KOOpJWHAINH U KOH- | BOJIOCHAOXCHUS U CTPOUTEILCTBA
TpOJIsi €r0 paboThl, CPO- BOJIOOTBEACHUS CHCTEM BOJIO-
KOB U Ka4yecTBa pa3pa- CHaOKEHUS U BO-
OOTKH MTPOEKTHBIX pe- JOOTBEACHUS
[ICHUI.

CnocoGHocTh poBoauTh uc- | [TKoc-5.1 MPEJICTaBICHUS O MPUMEHSITh METO/IbI MaTeMaTHu4e- | METOJaMU Hcclie-
CJICJTOBAHMSI C TIOMOIIBIO UC- | 3HAHUS U BJIAJICHUE Me-| HAyKe M TEXHHUKE KaK | CKOTO MOJICIIMPOBAHMS TP HIC- JIOBaHHSI IPUPOJI-
KYCCTBEHHOTO MHTEJJIEKTa B | TOAAMH UCCIIEIOBAHUH | O COIMANBHO-KYNb- | CIE€IOBAaHUM MPUPOJHBIX MPOIIEC- | HBIX OOBEKTOB U
CTPOUTEIILCTBE, IIPOCKTUPOBA- | CHCTEM. TYpHBIX ()EHOMEHAX | COB. TpaHchopMaIuu
5 MKoc-5 | HAH 1 OKCILTyaTaiui 00BeK- Y CHEIHUAIbHBIX BU- | TBEICHHUS. X QyHKIIMOHU-

TOB I/IH}KeHepHBIX CHUCTEM C
yueToM nudpoBBIX MoJenen
00BEKTOB.

Jax
M03HABATEIILHOU U
KpeaTUBHOM
JEATEIIbHOCTH JIFO-
JEH;

pOBaHus MpU
BMEILIATEIILCTBE
4eJI0BEKa




OYHAS ®OPMA OBYYEHMUSA

Tabmuma 2
Pacnpeneﬂenne prI[OéMKOCTI/I JUCHHUIIJIMHBI 110 BU/JIaM paGOT 1o ceMeCcTpam
TpyroémkocTh
Buna yueOHo# padoThI B T.4Y. [10 ceMeCcTpam
yac.
Ne 4
OO01mas Tpy10éMKOCTb TUCIUIUIMHEI 0 y4eOHOMY IIJIaHy 108 108
1. KonrakTHas pa6ora: 54,25 54,25
AyautopHasi pa6oTa 54,25 54,25
8 MoM uuciue:
nexyuu (J1) 18 18
npaxmuyeckue 3anamus (113) 18 18
aabopamopHvle pabomwi (JIP) 18 18
KOHmMaxkmuas paboma na npomesxcymounom konmpone (KPA) | 0,25 0,25
2. CamocrositeasHast pabora (CPC) 53,75 53,75
pacuémno-epagpuuecxas paboma (PI'P) (noocomoska) 20 20
camocmosmenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmoperue 1eKyuoOHH020 Mamepuala u ma-
. 24,75 24,75
mepuana y4eOHUKo8 u yueOHbiX nocooull, NOO20MOBKA K
NPAKMUYECKUM 3AHAMUM.)
Iloozomoska k 3auemy 9 9
Bua npomMexyTo4HOro KOHTPOJIA: 3a4€T
4.2 ConepxxaHue TUCHHIINHBI
Tabmauma 3
TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHMHBI
HaumeHoBaHue pa3esioB H TeM SYIHKOPHAHPAGoLE Bueayiuro
THCHMILIHE (YKpYIHEHO) Bcero JI 113 JIP IHKP pHast
pabora CP
Pazpnen 1. OcHoBBI
THAPABJIHYECKOr0 pacuyeTa cucTeM 52 10 10 10 22
BOJOCHAOKEHMUS.
Paspnen 2. OcHOBBI
THAPABJIHYECKOI0 pacyera 46,75 8 8 8 22,75
BOI0OOTBOASIIIUX CeTeH.
KOHTaKTHasi paboTa Ha TPOMEXYTOY-
HOoM KoHTpoJe (KPA) 0,25 0,25
IloaroroBka Kk 3a4ery 9 9
HUroro mo gucuuiinae 108 18 18 18 0,25 53,75




Conep:kanue pa3ieioB JUCHUILTHHBI

Paznen 1. OCHOBBI IHAPABJIHYECKOr0 pacdyeTra CHUCTEM BOAOCHAOKEHUS.
Tema 1.1. Peorcumvt nompebieHust 800bl.

[ToTpebGnenue BoAbl Ha XO3SIMCTBEHHO-TIUTHEBBIE, TPOU3BOJICTBEHHbBIE, TPOTHU-
BOIIOXAapHBIE U Apyrue Hykabl. HopMbl pacxonoBaHusi BoAbl. MeTOAbI ONpeIeICHUS
KOJIMYECTBA MOTPEOIsieMOil BOJABI Ha pa3inuHble HYXIbl. TpeboBaHHS K KayeCTBY
BOJbI JUISl pa3JIMYHBIX BUJIOB MTOTPEOUTENEH.

Pexxum notpebiennst BoAbl Ha XO3SHCTBEHHO-TTUTHEBbIC 11N Hacenenus. He-
PaBHOMEPHOCTh PacX0J0BaHMs BOJAbI BO BpeMEHH U (pakTopkl ee onpenenstomue. [1o-
HATHE 0 KO3(PUIIMEeHTaX CYyTOYHOM U 4aCOBOM HEPABHOMEPHOCTHU U OINPEACIICHUE UX
3HauYeHUU. B3auMoCBs3b 3HaUEHUI KO3 PUIIMEHTOB HEPABHOMEPHOCTHU U pPEKUMA BO-
nonotpednenus. TabnuuHoe u rpadguueckoe OTpakeHUEe pekuMa BOJIONOTPEOICHMUS.
PexxuM pacxooBaHust BOJbI Ha MPOU3BOJICTBEHHBIE U OBITOBBIE HYX bl IPOMBIIIICH-
HBIX IPEANPUATUIN, OJMBKY YJIHUI U 3€JICHBIX HaCAXICHUI. PaznuyHble BUABI 3a/1aHUS
pexuMa BOJONOTPEOICHUS IPOMITPEANPUITHIN U HACETICHHBIX MyHKTOB. Onpe/eneHue
paCUYETHBIX CPEIHUX U MAKCUMAJIbHBIX CYTOYHBIX, YACOBBIX U CEKYHJHBIX PACXOJIOB.

Tema 1.2. Pesxcum pabomvl 6000CHAOINCEHUAL.

Pexum paboThl OTAEIBHBIX COOPYKEHUHN CUCTEM BOJOCHAa0XKeHU. VX TexHOII0-
rudeckas (pyHKUHMOHANbHAs) B3auMHas cBs3b. ['paduueckoe n3zodpaxeHue B3auMo-
CBSI3U PEKMMOB BOZOINOAA4YH U BOAONIOTpeOIeHusA. Poib HACOCHBIX M OUUCTHBIX CTaH-
LM, BOJOHAMOPHOMW OAalllHM U pe3epByapOB YHCTOW BOJbI B pabOTE CHUCTEMBI BOJO-
cHaOxeHus. VX 3HaueHue B 00ecreueHu SKOHOMUYHOCTH U HAJIEKHOCTH PabOThI CH-
cTteMbl.OmpeiesieHue peryupyomux (aKKyMYyJUPYIOUIUX), MPOTUBO-TIOXKAPHBIX U
aBapUiHBIX 00bEMOB 3al1aCcOB BOJIbI B 0aKe BOJOHANIOPHOM OalllHU U pe3epByapax 4u-
ctoit Boabl. Onpezaenenue TpedyeMoro cBOOOJIHOIO Haropa BOJONPOBOJIHON CeTH U
BBICOTHI BOJIOHAIIOPHOMW OaIHM.

OcHOBHBIE pacUeTHbIE PEKUMBI PAOOTHI CUCTEM BoJ0CHaO)keHNI. OCOOEHHOCTH
PEKUMOB PabOThI CHUCTEMBI BOJOCHAOXKEHUS C HECKOJIBKUMU BOJOMUTATEISIMU U
HAIMTOPHO-PETYIUPYIOIMTUMU eMKOCTsIMU. OcoOeHHOCTH paboThI U pacyeTa Oe30areH-
HBIX CHCTEM BoJIoCHAOXeHHsa. O00CHOBAaHHUE PEKUMOB pabOThl HACOCHBIX CTAHIIUHA U
€MKOCTEM.

Tema 1.3. Obwue 80npocvl npoeKmupo8arusi 600080008 U 800ONPOBOOHBIX Ce-
meil.

Tumnbel BOJOBOJOB U BOJOINPOBOAHBIX ceTeil. TpeboBaHUs, MpeabIBIsEMbIe K
HUM. [IpuHIUITBI TPACCUPOBKHU BOAONPOBOAHBIX JIMHUM. YUeT TpeOOBaHUIN HAJEKHO-
CTH (PyHKIIMOHUPOBAHMSI CUCTEM TOAA4U U pacupeeraeHus: Boabl. MeTopl obecreue-
HUs TpeOyeMoi HaJlexHOCTH. Mojenu ot0opa Boabl U3 cereid. OcOOEHHOCTH MOJauH
BOJIbl MAaruCTPAJIbHBIMU U PACHPEICIUTEIbHBIMUA JIMHUSIMU KOJIBLIEBOI BOJAOMPOBO/I-
HOIi ceTH. PacueTHble peskuMbl 0TOOpa BOAbI U3 ceTH. PacueTHbIe cxembl 0TOOpa BOBI
u3 cetu. [IpuHIMIIBI OnIpenenieHns JuaMeTpoB TpyO BOJOMPOBOIHBIX JIMHUN U TTOTEPh
Haropa B HUX BrIpakeHHe BETMYMHBI SKOHOMHUYECKUX 3aTpaT AJisl BOJOMPOBOIHBIX
JUHUM (BOJOBOJIOB) MPH MOJA4Y€ BOAbI HACOCAMM W MPU I'PABUTALMOHHON oAayYe 1Mo



HaropHomy BojAoBoay. OrnpeneneHrne 3KOHOMUYECKH BBITOJHBIX JTMAMETPOB
TpyO. [lorepu Hamopa B TpybonpoBogax. @opMysibl U TAOIUIIBI JJIS THIPABIIN-
YECKOro pacyeTa BOJOIPOBOIHBIX TPYO M3 pa3IMYHBIX MaTEPUAIOB. YUET BO3-
MOYXHOTO U3MEHEHUS THIPABIMUECKOTO COMPOTUBIICHHS TPYO B Mpoliecce IKC-
TTyaTaluu.

Tema 1.4. Teopemuueckue 0CHOBbL U MEMOObL 2UOPABIUUECKO20 paciemda
8000NPOBOOHBIX cemell.

CBoiicTBa BOJOMPOBOJHBIX CETEH. 3ajaund TUAPABIMYECKOrO pacueTa
KOJIBLIEBBIX BOJIONIPOBOAHBIX ceTeil. [IpeaBapuTenpHOe MOTOKO-pacipeaeicHue
B KOJIBIIEBBIX CETAX C YYETOM TPEOOBAHMS HAICKHOCTH. TEOpPETHYECKHE OC-
HOBBI THU/IPABIMYECKUX PACUETOB BOJIOMPOBOAHBIX ceTel. Teopus u npakTuye-
CKHE METO/Ibl BHYTPEHHEH YBsI3KHU KOJIbIEBbIX ceTell (B.I'. JlIobauea, M.M. An-
npusiiieBa U Ap.). YuciaeHHble METOIbI MOBEPOUHBIX PACUETOB CETEN C YUETOM
UX COBMECTHOI paboThI ¢ BOJIONOTPEOUTENSIMH, aKKyMYJISITOPAMH BOABI U TIPH
HAJIMYUHA HE(PUKCUPOBAHHBIX OTOOPOB.

AHaJIN3 ¥ UCIIOJIb30BAHUE PE3YIBTATOB pacyeTa CETU ISl ONPEICIICHUS
pabouux JaBJICHUM, MHE30METPUUECKUX OTMETOK M CBOOOJHBIX HAIOPOB B €€
OTIIEIBHBIX TOYKaxXx. BwiOop pexkuma paboTel Bopomorpedureneit. I[lombdop
Mapkud HacocoB. OCOOEHHOCTH pacyeTa pa3BeTBICHHBIX ceTeid. OCOOEHHOCTH
pacuera rpaBUTAllMOHHBIX BOJOBOJIOB. Pacuer BogoBoaa. OnpeneneHue yucia
MEePEKIIFOYEHUN Ha BOJIOBOAAX MO JOMYCTUMOMY CHIKEHUIO TI0JIa4d BOBI TIPU
aBapuu. 3aluTa BOJOBOJIOB OT FUAPABINYECKOrO yaapa.

Tema 1.5. Mamemamuyeckoe onucanue 3a0a4u NOBEPOYHO20 pacyema
konvyesou cemu. Memoo Jlobauesa-Kpocca.

UucneHHble METObI MOBEPOYHBIX PACUETOB CETEH C YU4ETOM UX COBMECT-
HOI paboThI C BOJONOTPEOUTENSIMHU U NIPU HAIMYUU HEPUKCUPOBAHHBIX OTOO-
poB. Meron Jlo6aueBa-Kpocca. AHanu3 U HCTIOJIB30BAHKE PE3YJIHTATOB pacueTa
CETH JIJIsl OTIPE/ICTICHUS The30METPUIECKUX OTMETOK M CBOOOJIHBIX HAIOPOB.

Tema 1.6. [Ipumenenue IIIBM ons pacuema u npoekmupo8anusi cucmem
nooavu u pacnpeoenenus 00bl.

3agaur ONTUMHU3ALMU BOJAOIPOBOJHBIX CETEH, pelllaeMble C MPUMEHE-
HueM [19BM. Bo3MOXHOCTH MOBBIIIEHUS YKOHOMUYHOCTHA Y HAAEKHOCTHU CHU-
CTEM MOJAuYU U pacnpeniesienus Boabl. [IpakTuueckue MeToabl U MPUEMBI TIPO-
BeeHus pacueToB Ha [I9BM cuctem nmogauu BOJIbL.

Pa3nen 2. OcHOBBI THAPABJINYECKOTO pacuyeTa BOA0OTBOISIIIAX CETEI.

Tema 2.1. OcCOOEHHOCTH IBUKEHHUSA CTOYHBIX BOJ B BOJOOTBOIAIINX CE-
TAX.

Pacuernbie popmyibl. PacueT caMOTEUHBIX M HAITOPHBIX YYACTKOB BOJIO-
OTBOJIAIIEH CETU U TIOKEPOB. [IpakTudeckne mpruemMsl pacdeTa BOIOOTBOISAIINX
ceTeil M1 0COOEHHOCTH pacyeTa C HMCIOJIb30BAHMEM KOHTPOJIBHBIX MPOTPaMM.
@DopMBbI TTONEPEUHOTO CEUYCHHsI KOJUIEKTOPOB M TpyOompoBoaoB. CTemneHb
HarnoyiHeHUsI TpyO. CKOPOCTH M YKIIOHBI.

Tema 2.2.. [Ipouzeo0cmeeHH0-061mo8as 60000MB0OAWAS. CEMb
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PacueTHble pacxoabl CTOUHBIX BOJ. Y AenbHOe BogooTBeneHue. KoadduumenTs
HepaBHOMEpHOCTU. OnpeiesieHue pacyeTHBIX PACX0I0B OBITOBBIX U MPOU3BOJICTBEH-
HBIX CTOYHBIX BOJI.

Tema 2.3. [Ipoexmupoganue cxem 80000mM80OAUWUX CeMEll.

Knaccudukanms  cxem  BOJOOTBOJSIIMX  CETEH. [IpoexTrpoBanue
BOJOOTBOASAIIMX ceTeil. [I[puHIUIIBI TpacCCUPOBKHU YIUUHBIX ceTeid. OCOOEHHOCTH Mpo-
E€KTUPOBAHUS BOJOOTBOISIINX CETEN IPOMIPEATIPUSITHH.

['myOuna 3anoxkenus TpyoonpoBooB. Pacnionoxkenue TpyOoOIpoBOAOB B MOTIE-
pedHoMm mnpoduiie mpoe3noB. OmpeneneHne pacyeTHBIX PacXoJ0B AJIs OTIAEIbHBIX
YYaCTKOB CETH.

Tema 2.4. I'uopasnuueckuii pacuem u 8blCOMHOE NPOEKMUPOBAHUE 80000MEO-
osuet cemu.

Kinaccuduxanus cxem BOJOOTBOJSIINX CETEH, MOPAIOK TUIPABINYECKOTO pac-
4yeTa, TUKTYIOIIHNE TOYKU, TUKTYIOIINE BETKHU, TJIABHBINA KOJIJIEKTOP, ITyOrHA 3aJ10%Ke-
HUS TPyOOIIPOBOJIOB, ONPEACIICHUE PACYETHBIX PACXOJ0B U MOCTPOCHHUE MPOAOTBHBIX
npo¢uieil. [IpoekTupoBanre BOAOOTBOIALINX CETEM.

Tema 2.5.. [Ipumenenue I1IBM ons pacuema 60000meooawux cemeii.

Pacuernas cxema ceTu, Hymepalus y3ioB, nHpopmaius 06 ydactkax, pabora ¢
[I9BM B nuamoroBoM pexume, BBOJ HMCXOJHBIX JaHHBIX. TUMHYHBIE OMIMOKHU MpHU
BBOJI¢ MH(pOopMaIu. Pe3ynbTarsl pacuera U UX aHajus.

4.3 Jlekunu/mpakTHYECKHE 3aHATHS

Tabnuna 4
CopaepxaHue JeKIUI NPAKTUYECKHUX 3AHATHI U KOHTPOJIbHbIE MEPONIPUSITHS
Bun
. | Popmupyembl
Ne Ne u Ha3BaHHe JTeKIUH KkoHTpOoabHOr | Kon-Bo
Ne pazpena . e
n/n NPaAKTHYECKUX 3aHATHI 0 4acoB
KOMIETEeHIIUH
MepOonpUsSITHS
Pa3nes 1. OcHOBBI rHAPABJINYECKOIO pac-
YyeTa CHCTeM BOJAOCHAOKEHHUSI.
Tema 1.1. Jlexmmusg Ne 1. Metonasr I1IKoc-5.1
Peorcumur OTIpeJIeNIEHUs] KOJTMYeCTBa 9
nompeoieHus noTpebsieMoit BOABI Ha
800bL. pa3IUYHbIE HYXKIBI.
1 [IpakTuueckast pabora Ne Ompoc /
1. Meronb! onpeeneHus HCKYCCHS;
Konnqecha nog Ie[6n51e [TKoc-4.1; Tgcm yOBaH;/Ie 2
. P TKoc-4.2. P
MO BOJIBI HA pa3INYHbIC
HYKJIBI
Tema 1.2. Pesxxcum | Jlabopatopuas Ne 1. Pe- [TKoc-4.1; Ompoc /
2 pabomoi KHUM pabOThI OT/IEIBHBIX [TKoc-4.2. JUCKYCCHS; 5
8000CHAOICEHUSL. COOPY>KEHHH CHCTEM BO- TectupoBanue
JTIOCHA0KCHHUSI
Tema 1.3. Obwue Jlexmust Ne 2,3. Tumel Bo- | [1Koc-5.1
3 | 6onpocwl npoekmu- | TOBOJOB U BOJOIIPOBO/I- 2
HBIX CeTel
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Bun

Ne Ne u Ha3zBaHue JeKIUI PopmupyeMeI KOHTpOoJIbHOr | KoJ-BO
Ne paznena - e
n/n NPaKTHYECKUX 3aHATHH 0 4acoB
KOMIeTeHIHH
MeponpusITUs
POBanusi 800080~ [Ipaktrueckas padora Ne | [1Koc-4.1,; Ompoc /
0086 u 6000npo6oo- | 2,3. Pacuetnnie cxemsl oT- | [1Koc-4.2. JTUCKYCCHS,; 4
HbIX cemell. 0opa BOJIbI U3 CETH TectupoBanue
Tema 1.4. Teope- JlabGopaTtopHnas pad6ora Ne | [1Koc-4.1; Ompoc /
muyeckue ochogul | 2,3. BBon ucxoansix nan- | [1Koc-4.2. TTUCKYCCHS,;
u memooul 2uopas- | HeIX U padota ¢ [IDBM B TecTupoBanue
4 | muueckoeo pac- JTUAJIOTOBOM PEXHUME ITPU 4
yema 6000NpPoOBOO- | pacdeTe ceTeu
HbIX cemeli. BOJIOTIOIAYH
Tema 1.5. Mame- Jlexmus Ne 4,5, Pacyer no IIKoc-5.1
mamuyeckoe onu- | meroay Jlobauesa-Kpocca 4
canue 3a0ayu no-
6epouH020 pac- [TpakTrueckas pabota Ne [TKoc-4.1; Ompoc /
5 | yema x onbYesoi 4,5. Pemenue 3aga4u 1o- [TKoc-4.2. JIUCKYCCHS;
cemu. Memod Jlo- | BEPOUHOrO pacyera Ha TectupoBanue 4
bauesa-Kpocca. II9BM
MmetozaoM JlobaueBa-
Kpocca
Tema 1.6. Ilpume- | JIabopatopHast paGota Ne [TKoc-4.1; Omnpoc /
nenue IIDBM ona 4.5. Pabora B Microsoft I1Koc-4.2. JTUCKYCCHS;
pacuema u npoek- | Excel u nmpencrasnenue TectupoBanue
6 | muposanus cu- pe3yNIbTaToB 4
cmem nooaqu u pacuera B TaOJIMYHOU U
pacnpeodeneHus rpadgudeckoit popmax
6000L.
Pa3nen 2. OcHOBBI THIPABINYECKOTO pac-
4yeTa BOJAOOTBOASIIUX CeTeH.
Tema 2.1. Oco- Jlexmust Ne 6,7. Pacuer Bo- | [1IKoc-5.1
bennocmu oeudice- | DOOTBOMIINX CETEH U 4
HUsL CMOYHbIX 800 | OCOOCHHOCTH MX pacyeTa
7 | 8 6000oomeoosuwux | IlpakTrueckas padota Ne [TKoc-4.1; Ompoc /
cemsix. 6,7. PacueT caMOTEUYHBIX U I1Koc-4.2. JUCKYCCHS; 4
HAIMOPHBIX YYaCTKOB BOJIO- TectupoBanwue
OTBOJSAIIEH CETH
Tema 2.2.. [Ipous- | JlabopaTopHas padota Ne [TKoc-4.1; Ompoc /
600CmEeHHO-0bl- 6,7. PacueTHble pacxo/sl [TKoc-4.2. JTCKYCCHS;
g | moeas 60000m6o- | CTOYHBIX BOJ TectupoBanwue 4
oswas cem
Tema 2.3. Ilpoex- | Jlexuus Ne 8,9. IIpoexTn- [1IKoc-5.1
muposanue cxem pOBaHUE BOJOOTBOISIINX 4
680000MBOOAUUX cerel
9 | cemerii. [Ipaktuyeckas pabora Ne ITKoc-4.1; Omnpoc /
8,9. Onpenenenue pacyer- I1Koc-4.2. JTUCKYCCHS; 4
HBIX PACcXOJIOB JJISl OT- TectupoBanue

ACJIBHBIX YUYaCTKOB CCTHU
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Bu
. | DopmMupyeMbl .
Ne Ne u HazBaHuUe JeKUU KOHTpPOoJbHOI | KoJ-BO
Ne paznena - e
n/n NPAKTHYECKUX 3aHATHI 0 4acoB
KOMIeTeHIHH
MeponpusITUs
Tema 2.4. I'uopas- | JlabopaTopHas padota Ne [TKoc-4.1; Ompoc /
auveckuti pacuem | 8. Tlopsaok ruapaBinde- [MKoc-4.2. JTUCKYCCHS,;
U 8bICOMHOE NPO- | CKOTO pacdera CXeMm BOJO- TectupoBanue
10 | exmuposanue 60- | OTBOISIINX CETEH 2
0oomeoosiuel
cemu.
Tema 2.5.. [lpume- | Jlaboparopnas pabota No [TKoc-4.1; Ompoc /
Henue [I9BM ons | 9. AnroputwMm pacyera Bo- [TKoc-4.2. TUCKYCCHUS,
11 | pacuema so0oom- | noOTBOAAIIUX cETEN TectupoBanue 2
8005LUX cemell.
Tabmuia 5
Hepequb BOIIPOCOB VIS CAMOCTOATEC/ILHOI0 U3YYCHHUA TUCIHHILINHBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /ISl CAMOCTOATEJIb-
Ne pa3znena u TemMbl
n/n HOI'0 U3y4YeHHs

Pa3nen 1. OcHoBBI THAPABJANYECCKOIo pacuera CuCTeM BOJOCHAOKEHMSI.

Tema 1.1. Pescumol
nompeoieHus 600bl.

1.0OcHOBHBIE CXeMBI BOJIOCHA0KEHHUSI HACETIEHHOTO MTYHKTA, KpaTKast
XapaKTEPUCTUKA UX.

1 2.OCHOBHBIE CXEMbI BOJOCHA0KEHHS TIPOMITPEATIPHUSITHUS, KpaTKast
XapaKTEePUCTHKA HX.
(Peanuzyemvie komnemenyuu [1Koc-4.1; I1Koc-4.2, [TKoc-5.1)
Tema 1.2. Peowcum 1. [IpsimoTOYHAs cXxeMa BOJIOCHA0KEHUS, €€ IOCTOMHCTBA U HEI0-
pabomuwl CTaTKH.
8000CHAOICEHUSL. 2. Cucrema mpoMBOOCHA0KEHHS C TIOBTOPHBIM UCTIOIH30BaHUEM
2 BOJIBI, €€ IOCTOMHCTBA U HEJIOCTATKH.
3. OGOPOTHBIEC CHCTEMBI BOJIOCHAOEHNS, UX JIOCTOMHCTBA M HEJI0-
CTaTKH, €€ JOCTOMHCTBA U HEIOCTATKH.
(Peanuzyemoie komnemenyuu I[1Koc-4.1; I[1Koc-4.2, I[1Koc-5.1)
Tema 1.3. Obwue 6o- | 1. MaremaTudeckie METOIbI, UCTIONB3yEMbIE B MOJIEIIN pacyéTa
NPOCHL NPOEKMUpPO- BOJIOIIPOBOIHOM CETH.

3 | 8aHus 6000600086 u 2. OcHOBHBI€ IIark pacyéTa HapYKHOM BOAOIIPOBOTHOM CETH.
6000npo6oonbix ce- | (Peanuzyemvie komnemenyuu 11Koc-4.1; TTKoc-4.2, [TKoc-5.1)
mell.

Tema 1.4. Teopemu- | 1.HopmaTuBHas 6a3a, 3aJ105)k€HHasi B MOJIeJ b pacy€Ta HapyKHOU
yecKue OCHOBbL U Me- | BOJIOTIPOBOJHOM CeTH.

4 moowvl cuopasiuye- 2. Kpurtepun pacuéra Hapy>KHOW BOJIONIPOBOTHOM CETH.
cko2o pacuema 600o- | 3. HopmaruBHas 0a3a, 3a10KeHHasi B MOJAEIb pacuéTa Hapy>KHOU
NPOBOOHBIX cemell. BOJIOIIPOBOJTHOM CETH.

(Peanuzyemvie komnemenyuu I[1Koc-4.1; I[1Koc-4.2, I[1Koc-5.1)
Tema 1.5. Mamema- | 1, TIporpaMMHpOBaHHe MOJIENH PAcuéTa BOJIOMPOBOIHOI CETH B
muyeckoe onucanue | EXCEL.

5 3a0auu n06epoHo0 | o Mertopn JlobaueBa-Kpocca. AHanu3 1 UCTIOIb30BaHUE PE3yIbTa-

pacyema Koivbyesol
cemu. Memoo Jloba-
yesa-Kpocca.

TOB pacyera CeTu
(Peanuzyemvie komnemenyuu I1Koc-4.1; [1Koc-4.2, I[IKoc-5.1)
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Ne Ilepeyenb paccMaTpuBaeMbIX BONIPOCOB JJIsI CAMOCTOATE I b-
Ne paznena u Tembl
n/n HOT'O U3y4eHHs
Tema 1.6. Ilpumene- | 1. 3agaun onTUMHU3AIUN BOJAOIIPOBOIHBIX CETEH
Hue I19BM ons pac- | 2. [IpakTuyeckre METOABI M TPUEMBI IPOBEICHUS pacueTOB Ha
6 | emau npoekmupo- I[I5BM

8aHUs cucmem no-
oauu u pacnpeoeie-
HUsL 800WbL.

(Peanuzyemvie komnemenyuu I1Koc-4.1; [1Koc-4.2, I[1Koc-5.1)

Pa3nen 2. OcHOBBI THIPABIHYECKOr0 PacyeTa BOJOOTBOASIIINX CETEN.

Tema 2.1.
Ocobennocmu
O0BUIICEHUS CHIOYHBIX

1. Pacuer caMOTEUYHBIX 1 HAlIOPHBIX Y4aCTKOB BOJOOTBOSIIEN CETH
2. ITIpakTuyeckue npueMsl pacyeTa BOJOOTBOIAIIMX CETeH
3. @OpMBI MOMEPEYHOTO CEUSHHS KOJUIEKTOPOB M TPYOOIIPOBOIOB

7 800 6 (Peanusyemvie komnemenyuu I1Koc-4.1; I1Koc-4.2, I[IKoc-5.1)
80000MBOOAUUX
cemsix.
Tema 2.2.. 1. PacuyeTHbI€ pacxo/ibl CTOYHBIX BOJI.
Ilpouzsoocmeenno- | 2. OnpeneneHue pacueTHBIX pacXo 0B ObITOBBIX U MPOU3BO/-
8 bvimosas CTBEHHBIX CTOYHBIX BOJI.
680000MBO0sUAS (Peanuzyemoie komnemenyuu [1Koc-4.1; I1Koc-4.2, I[IKoc-5.1)
cembv
Tema 2.3. Ilpoexmu- | 1. IIpuHUMIIBI TPACCUPOBKU YIUYHBIX CETEH.
g | Posatue cxem 6000- | 2. OnpeneneHue pacueTHBIX PACX0I0B AJIs OTJEIbHBIX YUaCTKOB
0mMEoOAUWUX cemell. ceTH
(Peanuzyemoie komnemenyuu [1Koc-4.1; I1Koc-4.2, I[IKoc-5.1)
Tema 2.4. I'uopasau- | 1. Ilopsaok rupaBIudecKoro pacuera
yeckuil pacuem u 6vl- | 2. OTpeneseHne pacueTHBIX PACX0/I0B U MOCTPOSHHE MPOIOIbHBIX
10 | comoe npoexmupo- npodueit.
sanue 60000meoos- | 3. [Ilpoexmuposanue 60000mMEOOAUUX Cemell.
weu cemu. (Peanuzyemoie komnemenyuu I[1Koc-4.1; ITKoc-4.2, I[TKoc-5.1)
Tema 2.5.. [lpumene- | 1. Anroput™ pacyé€ra NpUTOKAa CTOUYHBIX BOJ HAa KaHAIM3ALMOH-
Hue [I9BM ons pac- | Hy10 HACOCHYIO CTaHIIUU.
11 | wema 6000omeoos- 2. MaremaTHuecKkoe MOJEINPOBAHNE TEXHOJIOTMUYECKHUX IIPOLIECCOB
wux cemeti. OYHMCTKH BOJBI.
(Peanuzyemvie komnemenyuu I1Koc-4.1; [1Koc-4.2, I[IKoc-5.1)
5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
Tabmuma 6
IIpuMeHeHHe AaKTUBHBIX H HHTCPAKTUBHBIX 06p330BaTeJ'II)HI)IX TEXHOJIOTUH
Ne HaumeHoBaHHe HCNOJIb3yeMbIX AKTHBHBIX H HHTEP-
Tema u popma 3ansaTHs N
n/n AKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHH
1 | Metonb! onpeneneHus JI [TpoGieMHas TeKIus
KOJIMYEeCTBa OTpeOIsie-
MOW BOJIbl HA Pa3JIMYHbIC
HYKIBL.
2 Pesxxum paboThl OTIEIB- I13 | I'pynnoBoe o0cykaeHne, TUCKYCCUst
HBIX COOPY>KEHUI CUCTEM
BOJIOCHA0KEHUS
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Ne HaumeHoBaHHe HCI0/Ib3yeMbIX AKTHBHBIX M HHTEP-
Tema u popma 3anaTHSA N

n/n AKTHBHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH

3 Pacuer BogooTBOIAIIINX JI MeTo/ npe3eHTannu JeKIIMOHHOTO MaTepuaia.

ceTeil 1 0COOCHHOCTH MX

pacuera

4 Pewrenue 3agaun nose- [13 | I'pynnoBoe o0cykaeHue, JUCKYCCHS

POYHOrO pacuera Ha

[1BM

meronoM Jlobauesa-

Kpocca

5 [Topsinok runpaBinye- [13 | I'pynmnoBoe oOCy)aeHue, TUCKYCCHUs

CKOT'O pacyera CXeM BOJO-

OTBOJISIIIMX CETEH

6. Telcyumﬁ KOHTPOJIb YCIIEBACMOCTH M IPOMEKYTOYHAHA aTTECTAUA 11O
HTOraM OCBOCHHHA JUCHHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBIE 3aJaHUN UJIM HHbIE MATEPHAJIbI,
He00X0oAuMBbIe 1/l OCHKU 3HAHU, YMEHUH U HABBIKOB U (WJIH) ONbITA
AeATeJILHOCTH

1. llpumepnas tematuxka PI'P

1. Meronosnorust pemeHus 3agad MaTeMaTHIECKOTO MOJICIIUPOBAHUS B CUCTE-
Max BOJOCHAOKCHUS.

2. Mertonomnorus perieHus 3a1ad MaTeMaTHYeCKOT0 MOJICITHPOBAHUS B CUCTE-
Max BOJIOOTBEACHMUS.

2. IlpuMepbI TECTOB AJIs1 TEKYLIEr0 U MPOMEKYTOYHOI0 KOHTPOJIsI 3HAHUH
00y4arIIMXCS:

1. Pacuet BHyTpE€HHETO BOJONPOBO/IA 3AKIFOUAETCS B ONIPEACTICHNUM:

a. paCYETHBIX PACXOJ0B U OOIIETO BOIOTOTPEOICHHS 3aHUS WIIH OOBEKT, TI0-
TEph HATIOPOB B CETH U OTJEIHHBIX YCTPOMNCTB;

0. pacUeTHBIX PACXO0B U 0OIIEro BOAOIOTPEOICHUS 31aHUS NI 00BEKTa, a
TaK)X€ B YCTAHOBJICHUH TUAMETPOB TPYO ¥ MOTEPh HATIOPOB B CETU U OTIEITHHBIX
YCTPOMCTB MPH YCIOBUU 00€CTIEUeHUs HAJECKHOTO U Oecriepe0oiHOro BoToCHA0kKe-
HUS;

2. Yem 1o pexxumy paOOThl OTJIMYAIOTCS HacOCHbIe cTaHuu 1-ro u Il -ro
IoJbeMa.

a. HC1 xauaeT Bo1y U3 HCTOYHMKA HA OYUCTHBIE COOPYKEHUS, KAYaeT paBHO-
MEpPHO,

6. HC2 — nonaer Bojiy B TOPOJCKYIO CETh,

B. KQ4aeT HEPAaBHOMEPHO

3. Hopmbl BogonoTpebiieHrs TI0IbMU 3aBUCST OT:
a) 4KCJIa JKUTEIICH;
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0) cTeneHu 01aroyCTpOEHHOCTHU KHUJIbS;
B) KIIMMAaTUYECKUX YCIOBHIA.

4. IpenenpHas ITMHA PACUCTHBIX YYACTKOB BOJIOTIPOBOIHOM CETH paBHA!
a) 400 m; 6) 800 m; B) 1000 M.

5. Ilpu pacueT KOJIbIIEBOI BOJOMPOBOTHON CETH HCIIONB3YIOTCS 3aKOHBI:
a) roriron; 6) bepaymnu; B) apcu; 1) Kuprodda.

5. CymMa nmoTeph Harmopa B 3aMKHYTOM KOHTYPE BOJIOTIPOBOTHOM CETH JTOJDKHA
OBITH:
a) pasHa 0; 0) mensiie 0,5 M; B) MeHbIlEe 1 M.

6. MakcuMmabHBIN CBOOOTHBIN HAIOP BOJOIIPOBOTHOM CETH PaBEH:
a) 10 m; 6) 60 m; B) 90 M.

7. CaMbIM OOJIBIITUM JOCTOMHCTBOM KOJIBIIEBOM BOJIOITPOBOTHOM CETH SIBJISI-
eTCsl:

a) HaJIe)KHOCTh pabOTHI;

0) HU3Kast CTOUMOCTB;

B) IPOCTOTA PACUYETOB.

8. Bogonanopnsie 6amnu, PUB, rugponHeBMaTuyecKie YyCTAHOBKH SBIISIFOTCS
COOPYKEHUSMM:
a) peryJMpyomumMu; 0) aBapuiiHbIMU; B) BOJ03a00PHBIMH.

9. TpybonpoBoas! guameTpoM MeHee 500 MM MOTYT TTPOKJIaILIBATHCS BBITIIE
rIIyOWHBI IPOMEpP3aHUs B METpax Ha:

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

10. Hanmensimas rimyOuHa 3aJ10:KEHUST BOAOOTBOASIINX TpyO, H, M, mist pas-
JUYHBI JUAMETPOB Ompenensercs no hopmyse:

1-H=hupomeps-; 2- H=hnpomeps =(0,3...0,5); 3- H=hppomeps 1(0,3...0,5);

4- H=hpoweps-(0,3...0,5) 6omee 0,7+d.

11. MakcumanbHas TiyOrHa 3a7105KE€HUs BOJOOTBOISAIMX TPYO MPHU YCIOBUU
OTKPBITOM MPOKIATAKM B CYTJIMHUCTBIX TPYHTax B MeTpax coctasiseT:1-7-8; 2-10-11;
3-12-13; 4-5-6.

12. Haubonee pacnpoctpaneHHas opMyJia orpeeieHrs pacueTHOIo pacxoaa
Op 5

Ha y4acTKaX BOJOOTBOIAIICH CETH:

1-no yaenpHOMY CTOKY qp = (o™ F*Koguy

2-T10 TUTOIAAM KUBOI'O CEUEHUS qp =

3-1mo HopMme BogooTBeaeHHS qp = n*N*K,6,/24*3600
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13. MuHEMaNbHBIE CKOPOCTH MOTOKA, M/C, B BogooTBoasmei cetu J[=150-200

MM IIpU pacueTHOM HanoyiHeHuH 0,6 U3 yCIIOBUS HE 3aUJIUBAHUS:
1-0,9; 2-0,8; 3-0,7; 4-0,5; 5-0,3.

14. Haubompmmas PaCuCTHasd CKOPOCTh ABUKCHUSA CTOYHBIX BO/I, M/C, B MCTalJI-

JMYECKUX TpyOax ObITOBOM CETH U3 YCIIOBUS HE UCTUPAHUS COCTABIISIET:
1-10; 2-8; 3-7; 4-6; 5-4.

15. Haubomnb1as pacueTHasi CKOPOCTh JIBUKEHHUS CTOYHBIX BOJ, M/C, B METaJl-

JMYECKHUX TpyOax I0XK/IeBOM CETH U3 YCIOBUS HE UCTUPAHMSI COCTABIISET:
1-10; 2-8; 3-7; 4-6; 5-4.

16. HanbomnpIiee pacyeTHOE HAMTOTHEHHE, B IOJISIX JUaAMETpa, TPyOOIpOBOI0B

owrToBol cetn JI=150-200 MM u3 ycnoBus e€ BeHTHISAIMU cocTasiset: 1-0,6; 2-0,7;
3-0,75; 4-0,8; 5-0,9.

17 BeipaBHUBaHHE B KOJIOIIaX OBITOBOM CETH IO IICIIBITaM IPOU3BOINUTCS B
Tex ciydasx, korga: 1-d 2-d 1 6onee h2- hl; 2- d 2-d 1 menee h 2- hl; 3- d 2-6onee d
1 BHe 3aBucuMocTH OT 3HaueHus h 2 m hl ; 4- d 2= d 1 BHe 3aBHCH- MOCTH OT 3HaYe-
uus h 2 u hl;

18-BrIpaBHUBaHHE TPOU3BOIUTCS TOIBKO 1Mo Boae. 10. M3 ycnoBus He 3aumm-
BaHMs CKOPOCTH B JOKepe, M/C, 1o/bkHa ObITh He MeHee: 1-0,5; 2-0,8; 3-1,0; 4-1,2; 5-
1,5.

19. lnameTp arokepa, MM, TOJDKEH OBITH HE MEHEe:
1-80; 2-100; 3-150; 4-200; 5- 300.

20. OCHOBHOM MPUYNHON MPOSKTUPOBAHUS OBITOBOM CETH Ha YaCTUYHOE 3a-
MOJIHEHUE SBIISIETCSI HEOOXOIMMOCTh 00€CTICUCHUS:

1-BeHTHIAIIUM CETH ;

2-TIpoTTyCcKa HanOOJIBIIIETO Pacxo/a;

3- BO3MOKHOCTH TpUeMa JIOTIOIHUTEIFHOTO pacxo/ia Mpu BO3pociieM Oraro-
YCTPOMCTBE.

21. JIns pacyeTra cCaMOTEUYHbBIX BOJIOOTBOJISALIMX CETEH HEINb3sl UCIOJb30BaTh
pacyueTHbIE TaOJIHIIBI:

1-JIykunsix A.A., Jlykuneix H.A.;

2- ®énopoa H.D.;

3- AnexceeBa M.U., Kapmasunosa @.B., Kypranosa A.M.; 4-11leBenéna @.A.

22. ]Inst TpaHCIOPTUPOBKU KUCIOTOCOJAEPIKAIINX CTOKOB CIEIyeT UCIOJIb30-

BaTh TPYOBI:
1-cTanpHbBIC; 2-KepamMudecKkue; 3-0eTOHHBIC; 4-Kene300€TOHHBIE.
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23. TpaccupoBKY CaMOTEHYHOI BOJIOOTBOSIIEH CETH MPH IJIOCKOM pelbede
MECTHOCTH CJICAYET MPOU3BOAMTH , UCTIONIB3YSI CXEMY:
1-o0wpemiiennyto; 2-1o IOHIKEH- HOHM rpaHu; 3-4pe3 KBapTaIbHYIO.

24. ]1nst BHOBb CTPOSILIMXCS TOPOJOB WM pallOHOB MO KalIUTAJIbHBIM 3aTpaTam
CJIEyeT OTJATh NPEANOYTEHHE IIPU IIEPBOM OUEpEaH CTPOUTENBCTBA CUCTEME BOJIO-
OTBEJICHUS:

1-o0mecninaBHOM; 2- TOJHOM pa3AesbHOM; 3-M0aypa3iebHOM; 4-HE MOJTHOU
pa3aeIbHOM.

25. Ilpu yki10HE MOBEPXHOCTH 3eMJIM 00JIe€ MUHIMAJIBHOTO U MEHEE MaKCH-
MaJbHOTO JIUIS TPOKJIAIKK BOJIOOTBOIAIICH CETH, CIICTYET MPUHATH YKIOH MPOKIIAIKA
TpyOOmnpoBOa:

1- paBHBIM YKJIOHY ITOBEPXHOCTHU 3€MIIN;

2- paBHBIM MUHUMAJIbHOMY YKJIOHY;

3-MaKCHMaIbHBI.

26.I1pusenennas popmyna g6 *Np/1000 mo3BoIsIET ONPEACIUTh 3HAUCHUE
pacxojia CTOYHBIX BOJ] OT HACEJIEHUS Topo/ia:

1-cpenHe cyTOYHOTO;

2-CpeTHE YacoOBOTO;

3-cpenHe CeKyHIHOTO;

4-MaKCUMaJIbHO CYTOYHOTO;

5-MakcHMMaJILHO YaCOBOTIO;

6- MaKCMaIbHO CEKYHHOTO.

27. OTHoIIIeHHE Beca BOJIBI K BECY OCaJIKa HAa3bIBACTCS:
1. 301bHOCTH OCaaKa;

2. KOHIIEHTpalMeN 0cajiKa;

3. BIA)KHOCTBIO OCaIKa;

4. IIOTHOCTBHIO OCajIKa

28. KonruecTBO MEPBUYHOTO OCAJKa C yMEHbIIeHHEM 3¢ dekTa paboThl Tiep-
BHYHBIX OTCTOMHHUKOB:

1. yBenuuuBaercs;

2. yMEHbIIAEeTCH,

3. ocTaeTca HEM3MEHHBIM

29. Ecnm B MecKOJIOBKE BEIMYMHA TUAPABIUICCKON KPYITHOCTH YaCTHI] paBHA
BEITUYMHE CKOPOCTH BOCXOJISIIETO TTOTOKA, TO YaCTUIIBI OYAyT

1. BBIHOCUTKCS U3 TECKOJIOBKH;

2. mepemMeniaTbCs ¢ BOJIOK;

3. ocemaroT Ha JHO;

4. HaXOMSITCS] BO B3BEIICHHOM COCTOSTHHH
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30. Ilporecc 04UCTKH CTOYHBIX BOJ B OMO(DUIBTPAX OCYIIECTBISETCS MUKPO-
OpraHU3MaMH:

1. cneunanbHBIMH BUIAMU;

2. aHaPPOOHBIMU;

3. a3poOHBIMU;

4. COBMECTHBIMH CIIOCOOAMH.

31. Ilporecc OYUCTKH CTOYHBIX BOJ U 00paOOTKH OCaKa MO/ IEHCTBUEM MUK-
POOPTaHU3MOB, CIIOCOOHBIX MPOSBIATH AKTUBHOCTH MPU OTCYTCTBUU PACTBOPEHHOTO
KHUCITIOPO/1a HAa3bIBACTCS:

1. a3poOHBIM;

2. aHaPPOOHBIM;

3. OpoXKeHUuEM;

4. cOBMECTHBIMU CHIOCOOaMHU

32. ConeprkaHHue KOJIMYECTBA aOCOIFOTHO CYXOI'O BEIIECTBA B €IMHUIIE 00beMa
CTOYHBIX BOJ KMIKOCTH HA3bIBACTCH:

1. BI1aXHOCTBIO;

2. KOHLIEHTpALIUEN;

3. CyXMMH OCTaTKOM;

4. II0THOCTBIO

33. JlommycTMOE YBETMYCHUE B3BEIICHHBIX BEIIECCTB BOJOEMA PHIOOX035Tii-
CTBEHHOTO Ha3HaueHus | kareropuu mocie cOpoca B HETO CTOYHBIX BOJ HE OoJiee:

1.0,25 mr/m;

2. 0,75 mr/m;

3.0.4 mr/n

4. 4 mr/n

34. MeTo1 0O4MCTKU CTOYHBIX BOJ OT PACTBOPEHHBIX OPTaHUYECKUX COCIUHE-
HUMW, OCHOBAHHBIX HA KU3HEACSITCIIbHOCTH OpraHU3Ma Ha3bIBACTCS:

1. MEXaHUYECKUM;

2. OMOJIOTHUYECKHUM;

3. PU3UKO-XUMHUYECKUM;

4. 3neKTpoun3a.

3. Bonpocsl aucKyccuit

Ilo Pazoeny 1. Ocnogbl 2uopasiuueckoz2o paciema cucnem 6000CHADIHCEHUSL.

1. Knaccuduxaius cucreM BOJAOCHAOKEHUSI.

2. PexxuMm BoJOnOTpeOJICHHS B HACEJICHHOM ITYHKTE,

3. CocTaB COOpPYKEHHM CUCTEMBI BOJOCHAOXKECHUSI.

4. Yto Ha3pIBaeTCsA cUCTEMOM BojocHaOxeHus1? Kakue coopykeHUs BXOJAT B
CHUCTEMY BOJIOCHAOXKEHUSI?
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5. Cytounsle u rogoBsie Tpaduku Bogonorpednenus. Kak onpenensitores ans
KOHKPETHOM CUCTEMBI BOJJOCHAOKEHUS?

6. OnpezenieHre CyTOYHBIX U YaCOBBIX PAacX0/I0B BOJIbI B HACEIEHHOM ITyHKTE

7. 'opu3oHTaNbHOE 30HUPOBAHUE (CXEMa, YCIIOBUS PUMEHEHHUS ).

8. BeptukanbHO€ 30HUpPOBAHUE.

9. Omnpenenenue TuaMeTpoB TPyO BOJOMPOBOJIHOM CETH

10. 3oHupoBaHre BOJOMPOBOAHBIX CETEH.

11. IToHsiITHE HAIE)KHOCTH CHUCTEM BOJOCHAOKEHUS.

12. TpaccupoBka JWHUN BOAOMPOBOJHON CETH, pa3OMBKa Ha pacyCTHHIC
YYaCTKH

13. OnpeneneHue cBOOOTHBIX HATIOPOB B TOUKAX Pa3BOJSIICH CETH

14. Kakue XapakTepuCTUKH MaTe€pUaloB AOJKHBI ObITh YYTEHBI MIPU BBIOOpE
TpyO

15. JlocToMHCTBA ¥ HETOCTATKU KOJIBLIEBBIX U TYMUKOBBIX BOJIOIPOBOHBIX CE-
Teu

16. YBs3Kka BononpoBoaHOM ceTu. BbIBo (hOpMyJibI IOMPABOYHOTO PACX0/a.

17. Onpenenenuie pacueTHBIX PacXxoJI0B B CETH.

18. Omnpenenenuie noTepp HaoOpa Ha y4acTKkax TpyOonpoBoa.

19. Pacuer KoJb11€BOM BOAOIPOBOIHON CETH Ha XO3IMCTBEHHBIN PaCXO/I.

20. TexHu4yeckue U SJKOHOMUYECKUE MPEANOCHIIKM 30HUPOBAHUS BOJOIPOBO/I-
HBIX CETEM.

21. OnpeneneHne SKOHOMUYECKH HAaUBBITOHEHIIIETO TUaMeTpa TpPyOoonpoBoa.

22. YBs3Ka BOAOIPOBOTHOM CETH.

23. PacdeT BOJIONIPOBOHOM CETH Ha CiIy4ai moskapa

24. OmnpeneneHue BBICOTH BOJIOHATIOPHON OalHu.

25. KoHCTpyKIMs BOJOHAMOPHBIX OallieH.

26. OnpeneneHue BHICOTHI PACIIONOKEHU KOHTPpE3epByapa

Ilo pazoeny 2. Ocrogvl cudpaenuueckozo pacuema 60000ME00AULUX CEMell.

1. Cxema KaHAJIM3AIMK U €€ OCHOBHBIC COOPYKEHHUS.

2. O01I€ecIIaBHBIE CUCTEMBI KaHAIU3AllHH.

3.Pa3nenpHble cUCTEMBI KaHATHM3ALUH.

4. PacueTHbIC NaHHBIC JUIA OMPENIEIICHUS KOJMYECTBA CTOYHBIX BOJ. PacuerHoe
Hacesnenue. Hopmbl BogootBenenust. KoadduimeHTsl HepaBHOMEPHOCTH.

5. OnpeneneHrie paCYETHBIX PaCXOJ0B CTOYHBIX BOI.

6. Moynb cToka cTouHBIX BoJI. Onpe/iesieHue pacyeTHBIX PACX0I0B C HCIOh30Ba-
HUEM MOTYJISI CTOKA.

/. @OpMBI IOTIEPEYHBIX CEUEHHI TPYO 1 KOJUIEKTOPOB U MX TUIPABIINICCKUE XapaK-
TEPUCTUKHU.

8. MuHMManbHbIE JUaMETPhI M CTETICH HATIOJHEHMSI TPYO.

9. PacueTHble CKOPOCTHU JBUKEHUS CTOYHBIX BOJ] 1 MUHUMAJILHBIE YKIIOHBI.

10. PacnionoxeHne KaHaIM3AIMOHHBIX TPYOONPOBOAOB B TOMEPEUHOM Ipodue
MPOE3/I0B.

11. I'myOuHa 3a10KeHHSI KaHATM3AIIMOHHBIX CETEH.

12. OnpeneneHnie pacxo10B JJIsl pACUETHBIX YYAaCTKOB CETH
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13. Onpenenenue npuToKa U OTKAUYKK CTOYHBIX BOJI. OnpeneneHne oobeMa rmpruem-
HBIX pe3epBYapOB KaHATM3AIMOHHBIX CETEH.

14. TIpaBuia poeKTUpoBaHMs (TUAPABIMUECKUE U TEXHUUECKHE TPeOOBaHMS) Ka-
HAJIM3aIMOHHBIX KOJJIEKTOPOB. BBICOTHBIE CXEMBI CETH.

15. CocraB CTOYHBIX BOJI ¥ OCHOBHBIC TIOKA3aTEITH.

16. YcnoBust cOpoca CTOYHBIX BOJT B BOJIOEM.

17. OnpeneneHrie HEOOXOUMOM CTETIEHH OYUCTKUA CTOUHBIX BO/I.

18. Ob1He TEXHOIOTHYECKIE CXEMbI OYMCTKH CTOUYHBIX BOJT M 00PaOOTKH OCAIKOB.

19. TpyObI 1 KOJUTEKTOPBI, TPUMEHSIEMbIC Ha KaHATM3AIMOHHBIX CETSX.

20. Komnoiipl Ha KaHAIM3AIMOHHBIX CETSIX.

21. JIrokephl ¥ Iepexo bl Ha KaHATM3AIMOHHBIX CETSIX.

22. CTpOUTEIILCTBO KaHATTM3AIMOHHOM CETH.

23. BoccTaHoBIieHHE (CaHAIMs) KaHATM3AIIMOHHBIX TPYOOITPOBOIOB.

24. PeMOHT M MPOYHCTKA KaHATM3AIIMOHHBIX CETEH.

25. CxeMbl KaHaJIM3allHiH.

26. CuctemMbl BOJOOTBE/ICHUS MAIIOHACENICHHBIX ITYHKTOB U OTJEIBHO PacIioio-
YKCHHBIX OOBEKTOB.

27. MeToipl ¥ COOpY>KEHUSI JJ1s TITyOOKOM JTOOYUCTKH CTOYHBIX BOJI.

4. IlepeyeHb NPUMEPHBIX BONPOCOB, BHIHOCHUMbIX HA MPOMEKYTOYHOIO aT-
TeCTALUIO 3a4€eTa

1. CocrtaB BogonoTpeOuTenel B cebckoM Xo3siicTBe. Hopmbl BosonoTpediie-
Hus. Onpenenienre NoTpeOHOCTH B BOJIE.

2. OCOOEHHOCTH peXrMa BOJIOTOTPEOICHHS B CETbCKUX HACEIICHHBIX MTyHKTaX
U CEIbCKOXO3SIMCTBEHHBIX MPEANPUATUSIX, ’KUBOTHOBOJUECKUX KoMIUIekcax. CTymneH-
yaThle rpauKu BOJONOTPEOICHUS, UX HA3HAYEHUE

3. Turbl BOIONPOBOIHBIX CETEH, MX XapaKTEPUCTHKA.

4. Cxema paboTbl CETH C MPOXOAHBIM pe3epByapoM (OalrHe) U KOHTppe3ep-
ByapoM.

5. IlpaBuna TpaccupoOBKH BOAONPOBOAHBIX ceTeil. [lonroToBka ceT K pacyery.

6. OmnpenenieHre pacueTHBIX PACXOJIOB B CETH.

/. PacueT TynukoBOM pa3BOSIIEH CETH.

8. Pacuer kosbI11eBOI BOIOIIPOBOTHOM CETH.

9. Cxema oTOOpa BOJIbI U3 BOAOIPOBOIHOM CETH U ONPEACIICHUE PACUETHBIX
pacxo/IoB B y3/1aX U Ha y4acTKax.

10. I'mapasnuueckuii pacyeT TpydornpoBo10B. PacueTHsie popmyibl. Pacuer
TpyOONPOBOAOB IPU TPAH3UTHOM U ITyTEBOM pacxoiax.

11. Onpenenenne 3KOHOMUYECKOTO TUaMeTpa MpU pacdyeTe BOJONPOBOAHBIX
CeTeu.

12. VBsi3ka BOJAOIPOBOIHOM CETH, BHIBOJ (POPMYIIBI JTsI OTIPEACIICHUS MTOTpa-
BOYHOT'O pacxo/a.

13. Onpenenenne BHICOTHI BOJIOHATIOPHOM OAIIHU U HATIOPOB B OT/EIBHBIX
TOYKAaX CETH.

14. Bp160p cBOOOJHBIX HAIOPOB B CETH MPHU XO39HCTBEHHO-TIUTHEBOM U MPO-
W3BOJICTBEHHOM BOJIOCHA0KEHUH Y TIPH MOKAPOTYIICHHH.
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15. PacueTr BOJONIPOBOIHBIX CETEN C KOHTPPE3EPBYAPOM.

16. Tlorokopacnpenenenue ais 3-x ciayyaeB pacuera. OnpeseneHne Npuku-
JIOYHBIX pacxo/0B. HazHaueHue quameTpoB.

17. Onpenenenue BRICOTHI KOHTPPE3EpBYyapa U HAIOPOB B OTJAEIBHBIX TOUKAX
cetu. KoHcTpykuust u 060pynoBaHue KOHTppe3epByapa (BOAOHAIIOPHON OalIHm).

18. 3oHupoBaHKE BOJOTPOBOAHBIX CETEH.

19. CucreMbl NPOTUBOMOKAPHOTO BOJAOCHA0KEHUSI HU3KOTO U BBICOKOTO JIaB-
JICHHUSL.

20. PacdeT BOIONIPOBOIHOM CE€TH Ha CiTy4ait mokapa. [IpoTuBomnoskapHbie 3a-
1achl BOJIbI, UX pa3MeIleHuUE.

21. YBsi3ka BOAOMPOBOAHOM ceTn MeTo1oM M.M.Anapusiiesa.

22. BoponpoBoHbIe TpyOy M MX CTBIKOBBIE COSAMHEHMS, apMmarypa. [ myOuna
MPOKJIAJIKK TPpyOOIIpoBO1I0B. BoAONPOBOIHBIE KOJTOIBI.

23. CucreMbl IPOU3BOICTBEHHBIX BOJIOIPOBOIOB. MeporpusiTUs 10 COKpalie-
HUIO 3200pa BOJIbI U3 UCTOYHHUKA BOJIOCHAOKECHHUS.

24. B3anMOCBSI3b MEXK/Ly COOPYKEHUSIMHU T10 PacXo/ly ¥ HAlopy Ha MpUMepe
CUCTEM BOJIOCHA0KEHUS C 3200pOM BOJIbI U3 MIPUPOTHBIX UCTOUHUKOB. [Ipunimm
OTIpE/IENICHUS] PACUETHBIX PACXOJI0OB COOPYKEHUH.

25. HanopHo-perynupyoliye 1 3alacHble eMKOCTH B CUCTEMaX BOJJOCHA0Ke-
HUS, UX Ha3HAUYeHHE, pa3MelieHue. CBs3b ¢ IPYTUMU COOPYKEHUSIMHU.

26. [TneBMaTHyeCKre HAIOPHO-PETYIUPYIONINE YCTAHOBKU. PacueTr ycTaHOBKH
C TIEpEMEHHBIM JIaBJICHUEM. Y CTAHOBKH C TIOCTOSTHHBIM JIaBJICHUEM.

27. BopoHanopHble KOJIOHHBI, HATTOpHBIE pe3epByaphl. Konctpykius. Pacuer.

28. IIpaBuiia KOHCTPYHPOBAHUSI BOJIOOTBOIAIIEH CETH

29. TIpo1omKUTENBHOCTh, THTEHCUBHOCTH U TIOBTOPSIEMOCTD JOXK/ICH.

30. Omnpenenenre CyMMapHBIX PACX0/I0B CTOYHBIX BOJI OT OTACIBHBIX BUIOB BO-
JTOTIOTPEOUTEIICH.

31. OCHOBBI CTPOUTEILCTBA BOJOOTBOISIICH CETH

32. I'myOuHa 3a10:KeHUsI BOJOOTBOISIIEH CETH.

33. [IpaBuia KOHCTPYUPOBAHKS BOJIOOTBOISAIICH CETH.

34. Cucrembl BOIOOTBEIcHUS. BEIOOp cCCTEM BOIOOTBEACHUS

35. Ompenenenre pacueTHBIX PACX0I0B HA YYaCTKaX CETH

36. @opMBbI MOTIEPEYHBIX CEUCHHUI TPYO 1 KOJUIEKTOPOB

37. Mertoauka TUIpaBIMYE€CKOTO pacyeTa BOJOOTBOISIICH CETH

38.CocTaBnenue npoaoJIbHOTO MPO(UIIsE KOJUIEKTOpa

39.0mnpenenenne pacueTHBIX PacX0I0B CTOYHBIX BOJ] HA yU4acTKax CETU

40. VcxomHble NaHHBIC IS TPOSKTUPOBAHMSI CHCTEM BOJIOOTBEICHUS

41. Metonuka pacyeTa ArOKepa

42. Cxema BOJOOTBEACHUA U €€ DJIEMEHTHI

43. MeToanka rujpaBIudecKoro pacuera BOJIOOTBOISIIEH CETH

44, OnpeneneHue CyMMapHbIX pacx0/I0B CTOYHBIX BOJ OT OT/IE€JIbHBIX BUJOB BO-
JOTIOTPEOUTEIEH.

45. TlpaBuna KOHCTPYUPOBaHUSI BOJOOTBOSIIECH CETH

46. OmpezesieHne pacueTHOTO PACX0/1a JOKIEBBIX BOJ

47. CMOTpOBBIE KOJIOJIIIBI HA BOJOOTBOISIIIIECH CETH
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48. OnpeneneHue pacueTHBIX PACXOJ0B OT OTMEIHHBIX BUIOB BOAOIOTPEOUTE-
neu

49. CocraBieHue Mpoa0JIbHOTO IPOQuIIs KOJUIEKTOpa.

50. PacuetHoe Hacenenue. HopMmbl BosooTBeieH s, KO3(PPUIIUEHTH HEPABHO-
MEPHOCTH BOJIOOTBE/ICHHUSI.

6.2. Onucanmne noka3arejei 1 KpUTepUeB KOHTPOJIS yCIIeBA€MOCTH,
ONMUCAHNE KA OlleHMBAHUSA

J17s1 OTICHKY 3HAHWH, YMEHHH, HABBIKOB M (JOPMUPOBAHHST KOMIICTCHIINH T10 JTHC-
IMUTUTMHE TPUMEHSETCS TPAIUIIMOHHAS CHCTEMa KOHTPOJIS M OIEHKH YCIIEBaEMOCTH
CTY/ICHTOB.

[Tpu UCIOJIb30BaHUU TPATUITUOHHOMN CUCTEMBI KOHTPOJISL ¥ OLIEHKH yCIIeBaeMO-
CTH CTYJICHTOB JIOJDKHBI OBITh MPEICTABICHBI KPUTEPUN BHICTABIICHHUS OIICHOK TI0 Ye-
THIPEX0aUTBHOM CHCTEME KOTIIMYHO», «XOPOIIO», KyIOBICTBOPUTEILHOY, «HEYI0-
BJICTBOPUTEIIHHOY .

Kputepun onieHnBaHus pe3yJbTaTOB 00y4eHH s
Tabauna 8

Ouenka Kputepun onenuBanus
OLICHKY «OTJIMYHO» 3aCITyKUBAET CTY/IE€HT, OCBOMBLINI 3HAHUS, yMe-
HUS, KOMIETEHIIUN U TeOpEeTHUECKUil MaTepuai 6e3 mpoOenoB; BhINOI-

HUBIINA BCe 3aaaHus, IpCAyCMOTPCHHBIC y‘-I€6HBIM IIJIAaHOM Ha BBICO-

Bricokunii ypo-
BEHb «5»

(oTHMuHO)

KOM KaueCTBEHHOM YpPOBHE; IPAKTUYECKHE HAaBBIKU MPOPECCHOHATb-
HOT'O MPUMEHEHUS] OCBOEHHBIX 3HAHUI cPOPMHUPOBAHBI.

Cpennuii ypoBeHb
«»
(xoporo)

OLICHKY «X0POIlI0>» 3aCIy>KUBACT CTYACHT, IPAKTUYCCKHU IMOJIHOCTBIO
OCBOHBIITHH 3HaHUWsA, YMCHUA, KOMIICTCHIIUNU U TeOpeTI/ILIeCKI/Iﬁ Mare-
pual, y‘Ie6HBIe 3aaHus HC OCHCHBI MAaKCUMAJIbHBIM YU CJIOM 6aJ'IJ'IOB, B

OCHOBHOM C(hOpMHPOBaJ MPAKTUUECKHE HABBIKH.

OLICHKY «Y/AOBJIETBOPHTEIbHO» 3aCIy>KUBACT CTYAECHT, YACTUYHO C
npoOeaMy OCBOMBILIUHM 3HAHUS, YMEHUS, KOMIIETEHIIMU U TEOpEeTHYe-
CKHUIl MaTepual, MHOTHEe y4eOHbIe 3a1aHus JINOO HE BBIMOIHUI, JIU00

IToporossrii ypo-
BEHb «3» (ynoBie-

TBOPUTEIIHHO)
OHHM OIICHECHBI YHCJIOM OQJIJIOB OJIM3KUM K MUHUMAIBHOMY, HEKOTOPBIC
MIPAKTUYECKIE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMAaNbHBIN | OLIEHKY «HEYIOBICTBOPUTEIIBHO» 3aCTY)KHBACT CTY/ICHT, HE OCBOMBIITUH
YPOBEHB «2» (He- | 3HAHWS, YMEHUsS, KOMIICTCHIIMU M TCOPETHYCCKHHA MaTepua, ydeOHbBIe
YIOBJICTBOPH- 3aJIaHUs HE BBITOJIHUJ, TPAKTUYCCKIE HABBIKA HE CPOPMHUPOBAHBI.
TEJIbHO)

7. Y4yeOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE 00ecnevyeHre TUCIUIIINHbI
7.1 OcHOBHas1 IUTEpaTypa

1. Anu, Mynsep Cyneiimad. Hacocel 1 HacOCHbIE YCTAaHOBKM: YYEOHHUK /IS CTY-
JICHTOB BBICIIMX Y4YE€OHBIX 3aBEJICHUH, 00yJarolMXCsl O HAIIPABJICHUIO MTOATOTOBKU
20.03.02 "TIpupoaoo0ycTpoCcTBO U BojoNoIb30BaHue". PexkomennoBano YMO / M.
C. Amu, /1. C. bernspos, B. @. Yebaesckuii; Poccuiickuii rocyaapCcTBEHHBIN arpapHbIi
yauBepcuteT - MCXA numenu K. A. TumupsizeBa (MockBa). — DIEKTPOH. TEKCTOBBIE
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naH. — MockBa: PTAY-MCXA uwm. K. A. Tumupszesa, 2015. — 330 c.: puc., Tabm.,
uB.wiI. — (150 et PTAY-MCXA). — Komneknus: YueOHas 1 yueOHO-MeToIudecKas
auTepatypa. — Pexxum noctyna : http://elib.timacad.ru/dl/local/357.pdf.

2. JIeontres, B. K. Hacocsl 1 HACOCHBIE YCTAHOBKU: Pacu€T HACOCHOU
yCTaHOBKH : yueOHoe mocooue st By30B / B. K. JleontseB, M. A. bapameBa. — 2-e
u3a. — Mocksa : UznarensctBo FOpaiit, 2022. — 142 ¢. — (Briciiee oOpa3oBanue).
— ISBN 978-5-534-13028-7. — TekcT : anexTpoHHbli // OGpa3zoBaTenbHas
miatgopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/496511 (nata obpatienus:
14.09.2022).

3. Kypoukun, E. FO. NnxenepHbie cucTeMbl BOJOCHA0KEHUS, BOJOOTBEACHUS,
TeriorazocHadxeHus : yueonoe nocooue aig By30B / E. 0. Kypoukun, E. I1. Jlam-
kuBckuil. — Mocksa : U3narensctBo FOpaiit, 2022. — 151 ¢. — (Briciiee o6pa3oBa-
Hue). — ISBN 978-5-534-14904-3. — Texkct : anekTpoHHbI // Obpa3oBaTeibHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496957

7.2 lonoJiHUTEILHAS JIUTEPATYypPa

1. Moprynos, K. I1. Hacocsl u HacOCHbIE CTaHIUH : y4eOHOE mocoOue il By30B
/ K. I1. MopryHoB. — 5-¢ u3., ctep. — Cankr-IlerepOypr : Jlans, 2022. — 308 ¢. —
ISBN 978-5-507-44973-6. — TekcT : anekTpoHHbIH // JlaHb : 31eKTpOHHO-O0UOIOTEY-
Has cuctema. — URL: https://e.lanbook.com/book/254657

2. lynxkas, E. E. Hacocel. HacocHble 1 BO3AyXOAyBHBIC CTAHIIMH : y9€OHOE 1MO-
cooue / E. E. lllynkas, E. I'. Lypukosa, A. b. Pognonosa. — PocroB-na-Jlony : [{on-
ckoi I'TY, 2021. — 140 c. — ISBN 978-5-7890-1967-2. — TekcT : 21eKTpOHHBIH //
Jlanb : AIIEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/237911

3. Kopuesckas, HO. B. Hacocel 1 HacoCHBIE CTaHIINH : JTa0. MPAKTUKYM : yaeOHOE

noco6wue / 1O. B. Kopuesckas. — Omck : Omckuit 'AY, 2017. — 115 c¢. — ISBN 978-
5-89764-612-8. — TekcT : anekTpoHHbIH // JlaHb : 3JIEKTPOHHO-OUOIMOTEYHAsT CH-
crema. — URL.: https://e.lanbook.com/book/113362

7.3 HopmaTuBHbBIE IPABOBbIE AKTHI
1. CIT1 31.13330.2012 Bonocnabsxenne. HapyxHble CETH U COOPYKEHUS.
2. CI1 32.13330.2012. Kananuzauus. Hapy:xHble CETH U COOPYKEHHUSL.
3. CIT 66.13330.2011 [IpoekTtupoBaHuE U CTPOUTEIHLCTBO HAIIOPHBIX CETEH BO-
IOCHAOKEHUS Y BOJOOTBEICHHUS.

7.4 Metoanueckue yKa3aHusl, peKOMeHIAlMU U pyrue MaTepuajbl K 3aHATHAM

1. Amu M.C., bernspoB [I.C., Tlomepannes O.H. Cymko B.B.: Metonuueckue
yKa3aHHs MO BBITIOJHEHUIO JIabopaTtopHbIX pador (Meronndeckue ykasanus) / M.C.
Anu, 1. C. bernsipos.; M: U3a-Bo ®T'BHY «Pocundopmarporex», 2017. 86 ¢
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https://e.lanbook.com/book/254657
http://sv777.ru/index.php/aktualizirovannaya-redakciya-snip-sp/sp-66133302011-proektirovanie-i-stroitelstvo-napornyx-setej-vodosnabzheniya-i-vodootvedeniya-s-primeneniem-vysokoprochnyx-trub-iz-chuguna-s-sharovidnym-grafitom.html

2. Kouerora, H.I'., CenbCKoX03sIiICTBEHHOE BOJOCHAOKEHNE U OOBOJHEHHE TEP-
putopuii: metogudeckue ykazanus / H. I'. Koderona, O. E. Hazapkun; Mocksa,

2018 — 78 c.

8. Ilepeuennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEpHET», HEOOXOAUMBIX IJISI 0CBOCHMS TUCHHMILIUHBI (MOYJIs1)

1. Dnexkrponnbii katajgor Hayuno-Texunueckoin bubdaunorexkn Kadenpsi ¢/x
BoaocHa0kenus u Bogoorseaenns PI'AY-MCXA (http://isvov.ru)

9. o0ecnieyeHust 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (NIPH

HEe00X0AUMOCTH)
1. www.consultant.ru Cnpasounas npasosas cucmema «KoncynomanmlIlnocy.
Tabmuma 9
IlepeyeHb NporpaMMHOro odecrneyeHust
HaumenoBanue
. T'oa
Ne pasnena yueOHo HaumenoBanue Tun A paspa-
n/n | JAUCHUIIMHBI (MO- NPOrpaMMsbl NMPOrpaMMbl 50T
JLyist)
Pemmenue 3anaun nose-
pOYHOTO pacyera Ha
[15BM
metoqoM JloGauea- . . Pacuernas, .
1 Kpocca; Microsoft Office | pabora c Tab- | Microsoft 2022
’ JIAIaMU
Pacuetr camoTeuHbIX 1
HAMIOPHBIX YYaCTKOB BO-
NOOTBOJISIIEH CETH

10. OnucaHue MaTepuaJbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM /ISt
OCyIleCTBJIEHHsI 00Pa30BaTEJIBLHOI0 MpoLecca Mo JUCHUIINHE (MOIYJII0)

Tadmura 10

CeegeHusi 00 00eCIIe4eHHOCTH CIIENMATU3MPOBAHHBIMHY AYAUTOPUAMHU, Ka-
OnHeTaMH, JJ1a00PATOPUIAMH

HaI/IMEHOBaHI/Ie CIIelIMAJIbHBIX ITIOMEIIIC-

HHUH 1 IOMeNIeHUH IJIsI CAMOCTOATEIb-

HOM padoTsl (Ne yueoHOro Kopmyca, Ne
ayIMTOPHH)

OcHaleHHOCTh crienuaabHbIX IOMELICHUH U 10~
MellleHUH JJIs1 CAMOCTOATEIbHOMH padoThI

1

2

29/104

1. JIaGoparopuslii crena «HacocHas ycraHoBka 1»
2 mr. (MuB.Ne 410124000602775)

2. JlabopaTopHblii cren «HacocHast yctaHOBKa 2»
2 mr. (MuB.Ne 410134000000156)
3.Jl1abopaTopHslii crena «HacocHas ycraHoBKa 3»
1 mr. (MuB.Ne 410134000000157)
4.J1adopaTtopHslii crena «HacocHas ycraHoBKa 4»
1 mr. (MuB.Ne  410134000000697)

5. IMapter 12 mr.
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http://isvov.ru/

6. /locka mesoBasi 1 .

7. Makert — 3 mrT.

29/244 1. Mapter - 20 miT.

2. locka meJioBasi - 1 mirT.

3. UndopmanmoHnbie cTeHabl - 28 mr

bubnunorexa umenu H.U. XXeine3nosa,
JluctBennnuHas amied, 1. 2k1.

11. MeTozmquKne PerOMEeHIalUMA CTYACHTAM IO OCBOCHHUIO TN CIHUIIINHDbI

Hean MeToAMYECKHX PEKOMEHIANMH — HAay4YHTh CTyAeHTa 3(G(OEKTUBHBIM
npuemMam paboThl, TOMOYb MEPEUTU OT ACSATEIBHOCTHU, BBHITIOJHIEMON MO PYKOBOJ-
CTBOM IIPENOAABATENS, K JEATEIBbHOCTH, OPraHU3YEMOM CaMOCTOATENIBHO, K 3aMEHE
KOHTPOJISI CO CTOPOHBI IPENOAABATENS] CAMOKOHTPOJIEM.

3amaum MeTOAMYECKHUX PeKOMEeHIALHIA.

Hayuutsh cTyaenra:

. palMoHaIbHBIM IIpUeMaM paOoThl IMpPU M3YYEHHUH Marepuajia M MOAro-
TOBKE U K CJlaye IK3aMEHOB;

. 3¢ ()EeKTUBHO UCTIOJIB30BaTh KOHCYJIbTALUU MTPENO1aBaTEeIs;

. NPUMEHSATH KPUTEPUH OLIEHKH CAMOOLIEHKH MPU U3YYEHUU MaTepHaa;

. PE3yJIBTaTUBHO padOTaTh C JUTEPATYPOIl;

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

Oougue npasuna u npuemvl KOHCREKMUPOBAHUA J1EKUUIL

1. KoHCnieKTHpOBaHUE JICKIIUM BEAETCS B CIEIUATIBHO OTBEICHHOM ISl STOTO
TETPaau, KaXIbI JINCT KOTOPOU JTOJKEH UMETh oS (4-5 cM) ISl JOTIOJIHUTEIbHBIX
3aIuCen.

2. Heo6xo1MMo 3amuchiBaTh TEMY W IUIAH JICKIUI, PEKOMEHIYEMYIO JINTepa-
Typy K TeMe. 3amucu pa3aesioB JICKIUU JOJKHBI UMETh 3arOJIOBKH, MOA3aroJIOBKU,
KpPaCHBIE CTPOKH.

3. Ha3BaHHBIE B JIEKIIMH CCHIJIKM HA IEPBOUCTOUYHUKHU HAJ0 TOMETUThH HA TTOJISX,
4YTOOBI PU CAMOCTOSATENbHON padoTe HANTH U BOKMCATh UX.

4. B KOHCITEKTE JOCIOBHO 3aIlUCHIBAIOTCS ONPEIEICHUS TOHATUI, KATETOPUN U
3aKOHOB. OCTaIbHOE JTOJKHO OBITh 3alIMCAaHO CBOMMHU CJIOBAMH.

5. Kaxxnomy cTyieHTy HE0OXO0UMO BhIpa0OTaTh U UCIOJIb30BATh JIOMYCTUMbIC
COKpalleHHs HanboJiee paclpoCTPAaHEHHBIX TEPMUHOB U TTOHSATHUH.

B KoHCHeKT cieayeT 3aHOCHUTH BCE, UTO TpernojaBaTelib MUIIET Ha JIOCKE, a
TaK)Ke€ PEKOMEHTyeMbI€ CXEMBI, TAOJHIIBI, JHATPAMMBI H T.]I.

6. IIpociymaHHy0 JEKIMIO HEOOXOAMMO HE3aMEeITUTEIHHO MpopadboTaTk, YTO
3HAYNTEITLHO SKOHOMUT BPEMS U CITIOCOOCTBYET JIyYIIIEMy YCBOCHHUIO MaTEpHaIa.

MeToanueckue peKoMeHAalus 1o padore ¢ JIUTEPATYyPoOii

Oco0oe MecTo cpelr BUIOB CaMOCTOSITEIbHOM pabOThl 3aHUMAaeT paboTa C Jiu-
TEepPaTypOu, SBIISIIOLIASACS OCHOBHBIM METOJIOM CaMOCTOSITEJIbHOTO OBJAJCHUS 3HAHU-
amu. [lepedyeHp 1 00beM NUTEpaTyphbl, HEOOXOIUMOM ISl U3YUEHUS JUCHUTIIMHBI
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«KoMIIbIOTEpHBIE pacUeThl CUCTEM BOJOIIOAAYMN», ONPEAEIAETCA MPOrPaMMON Kypca
U JPYTUMH METOIUYECKUMH PEKOMEHIALIASIMMU.

Bcro nuteparypy MOXHO pa3fenuTh Ha yUeOHUKHU U yueOHbIE M1 METOMYECKHE
nocoOusi, HayuyHble MOHOTpadUuecKre UCTOYHUKHY, HAyYHbIE MyOJIUKAIIUU B IEPUOIH-
yeckoi nedatu. M3 HUX MOXKHO BBIICIIUTD JTUTEPATYPY OCHOBHYIO (PEKOMEHIyEMYIO),
JOTIOJTHUTENBHYIO U IUTEPaTypy JUIsl YIIyOJIeHHOTO U3yUYEeHUSI TUCIUTLTNHBI.

N3yuyenne MUCHUILIMHEL ClIelyeT HAaUMHATh C yueOHUKA, MOCKOJIbKY YYEOHHUK —
9TO KHHTA, B KOTOPOU U3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUU I10 ONPEIEICHHOMY ITpe-
METY B COOTBETCTBUU C LIEISIMHU U 3aJadaMH OOy4YeHUs, YCTAHOBICHHBIMU paboueii
IpOrpaMMoil U TpeOOBaHUSIMU TUJAKTUKH.

ITpu pabote ¢ nuTepaTypoil peKOMEHyeTCs:

- MEJICHHO MPOYUTATh TEKCT, CTAPASICh MTOHATH CMBICII U3JI0KEHHOTO;

- BBIJICJINTH KJIIOUEBBIE CIIOBA B TEKCTE;

- IOCTAPaThCs MOHATH OCHOBHBIE UJIEH, TOATEKCT U OOLIMI 3aMbICEN aBTOpA.

- HE TePATh U3 BUJA OOIINN KOHTEKCT U HE IOTPYKaThCsl YpE3MEPHO B AETAIH.

- IPOBECTU KPUTHUUECKUM paz00p TEKCTa ¢ MOCAEAYIOUUM KOHCTIEKTUPOBAHUEM.

- OTBETUTBH IIOCJIE IPOYTEHUS Ha BOIIPOCHI, IIOJATOTOBIICHHBIE K TEKCTY.

HeManoBa)xHy0 pojib UTPArOT 3alIMCH, CIEJAHHBIE B IPOLECCE YTEHHS MaTEPHU-
asa. OHM SABISIOTCSI CEPBE3HBIM MTOACIOPHEM B IIOATOTOBKE K IK3aMEHaM, T.K. IT03BO-
JSIIOT BKJIIOYATh TIyOMHHYIO HaMsTh U BOCIIPOU3BOJUTH COJIEPKaHUE PAaHEE MPOYH-
TAaHHOW KHUTH.

CymiecTByeT Tpu OCHOBHBIX CIOCO0A 3aMUCH:

a) 3aMUCh MTHTEPECHBIX, BAXKHBIX I 3aIOMUHAHUS WJIM TTOCIEAYIOLIEr0 HCTIOIb-
30BaHMS MOJIOKEHUN U (DAKTOB;

0) mocnenoBaTeNbHAs 3alUCh MBICTIEH aBTOpa, MO pa3aenam, riiaBam, naparpa-
¢dam kHuru. Takas 3anuch TpeOyeT TBOPUECKOM epepadOTKU MPOUYUTAHHOTO, YTO CIO-
COOCTBYET MPOYHOMY YCBOCHHIO COJEPKAHUS KHUTH;

B) KpaTKOE€ M3JI0KEHHE POYUTAHHOTO: COACpKAHUE CTPAHHUILl YKIAAbIBAECTCS B
HECKOJIbKO (Ppa3, cofepKaHHe IJ1aB - B HECKOJIBKO CTPAHULL CBSI3HOT'O TEKCTA. DTOT BU]L
3aIlyCH Npolle, OJuXKe K IEPBOUCTOUYHUKY, HO TIPU ATOM TBOPUYECKAsi MBICIb UATATEIS
naccuBHEE, a MO3TOMY YCBOEHHE MaTepuana ciadee

BaxxHol cOoCTaBIsAIONIEN HAYYHOIO U3JAaHUS SBISIETCA CIIMCOK JUTEPATYpPHI, HAa
KOTOPYIO cchliaeTcs aBTop. [Ipy BOZBHUKHOBEHUU HHTEpeca K KaKOH-TO 00CyX)aaeMoit
B TEKCTE MpoOIIeMe BCera eCTh BO3MOXKHOCTh 00PATUTHCS K 3TOMY CIIHCKY.

Kouncyabranum ssistorcs 3ppextuBHbIMUA PopMaMu 00yueHns. OHM UCTIOJb-
3YIOTCS U1l OKa3aHus MOMOIIU CTYAEHTaM IPU MOATOTOBKE K TEKYIIEH U UTOTOBOM
aTTeCTalllH, JEKUUAM, IPAKTUYECKUM U JTa0OPATOPHBIM 3aHSTHUSIM, & TAKKE WHIUBU-
JyaJlbHOM pa0OThI MPENOAABATEINSI CO CTYICHTAMH, JKEJIAIOIIUMHU YTITyOIeHHO U3YUYHTh
MaTepuall.

OcCHOBHBIE pEKOMEHIALMH JJIs1 OPraHU3AIUHM CAMOCTOATENbHOM PadoThI:

- TIepel U3YYCHUEM HOBOW TEMBI TPOMAUTE «BXOJHON KOHTPOJIBY, YTO IMO3BOJIUT
BBISIBUTH U YCTPAHUTH MPOOEITBI B 3HAHUSIX;
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- IIPY O3HAKOMJIEHUM C HOBBIM pa3ZeiIOM MaTepuaia ONpelesTe Ha PEIICHHUE,
KAaKMX 3a7a4 OH HAIlpaBJICH B TEOPETUYECKOM M IPAKTUYECKOM IIJIaHE, HA KaKUe Mpo-
(dbeccroHaNbHBIX KOMIETEHTHOCTH O0pAllleH, C KaKUMH pa3ziesiaMy MPEeAbITyIIero Ma-
Tepuasa CBsI3aH;

- CUCTEMAaTUYEeCKH MpopadaThiBaiiTe MaTepral ayJUTOPHBIX 3aHATUHN (110 KOH-
CIeKTaM y4eOHOM M Hay4YHOW JIMTEpaType), BBHIMOIHSANUTE JAOMAIHUE 3aJaHusl, pac-
YeTHO-Tpaduueckue paboThl U YIPaKHEHUS, TOTOBHTE JIOKJIAbI JUIsl BBICTYIUICHHUM Ha
CEMHHAPAX U MMPAKTUYECKUX 3aAHATUAX, TEMATHUECKUX JUCKYCCHSX U JIETOBBIX UI'Pax;

- PEryJIipHO IPOBOJMTE TEKYIIMH CAaMOKOHTPOJIb NMPOMJIECHHOIO MaTepuaia,
IIPUMEHSIS IJIsl 3TOTO BOIIPOCHI U TECTHI;

- HCTIOJIB3YMTE KOHCYJIBTANH MPETOIaBATENS ISl TIOJIYYEHUS Pa3bsICHEHUI 1O
CJIOKHBIM pa3zieliaM MaTepuaia U TEKYLIEro KOHTPOJIS 3HAaHUM;

- UCTIONIb3YWTE KaeapabHbIE METOUYECKUE YKA3aHHUSI 110 BBITIOJHEHUIO CaMO-
CTOSATEIbHBIX IOMAIIHUX 3a/1aHuM, pacueTHO-TpapuuecKuX padoT U yNpaXKHEHUH;

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3aHATHH
CTyneHT, IponyCTUBLINN 3aHATHUS, 00s3aH O3HAKOMUTBHCS C TEOPETUUECKUM Ma-
TEPUAJIOM I10 TEME IIPOMYIIEHHOI0 3aHATHUSA; IPEABAPUTEIBLHO BBIIIOJHUB IIPOIYILEH-
HBIN pacyeT, IPUITH Ha KOHCYJIBTALUIO K IIPENOAABATEII0 I IPOBEPKU IIPABUIIBHO-
CTH BBIIIOJIHEHHOI'O pacyera.

12. Meroauveckue peKOMEHIAUN NPENOAABATEAM [0 OPraHU3alMU 00yYeHUsI
M0 JUCHMILIUHE

1. Jlexnum
Ucnonb3yroTes cieayromnue METoIbl, CpeacTBa U (GOPMbI OOyUECHUS:
1. Memoowt 06yuenus. B npoiiecce YTeHUs JEKIIMU HEOOXOIUMO MTPUBJIEKATh CTY-
JIEHTOB aKTUBHO MPUHUMATh YYaCTUE B YCBOCHUH U MOHUMAHUS MaTepuana, 3a1aBas
BOIIPOCHI 1 KOMMEHTHUPYS OTBETHI CTYAECHTOB.
a) no xapaxkmepy no3HaeameabHol 0eameabHOCMU.
- pEIPOAYKTHUBHBIMN,
- MPOOJIEMHBIH.
0) no ucmouHuKy 3HaHui:
- CJIOBECHBIH,
- HArJIAIHBIA (CXEMbl, PUCYHKH, MOJICIIU, IPE3EHTALIUH ).
Konmpons yceoenusa ocymecTBisieTcs IyTeM MPOBEIEHUSI KOHTPOJIBHOM paboOThI U
3ayera.
2.IlpakTruuecKre 3aHsITUA
[IpakTrueckue 3aHATUSA 10 AUCHUILTMHE «KOMITbIOTEpHBIE pacueThl CUCTEM BO-
JOTIOJa4YMy HaIpaBJeHbl HA OPMUPOBAHUE Y CTYJIEHTa OOLIEKYIbTYPHBIX, U Mpodec-
CUOHAJIBHBIX KOMIIETEHIMH, BKJIIOYAsi MPUOOPETeHUs] 3HaHUM, HaBBIKOB U YMEHHI B
MIPOEKTHO-U3bICKATEIBCKOM, IPOU3BOACTBEHHO-TEXHOJIOTUUECKOM, OpraHU3allOHHO-
YIPABJICHUYEHCKOW M 3KIEPUMEHTAIBHO-UCCIIEI0BATEIbCKOM, U HAy4YHO-UCCIIEI0BA-
TEJIbCKOU JIESITETbHOCTH.
Hcnonvzyemvie memoost 00yueHus:
- 00BSICHUTENIBHO-UIUTFOCTPATUBHBIN (PENPOAYKTHBHBIN )
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- HaTrJIS,THBIC METOJIBI (CXEeMBI, TaOJUIIBI, PUCYHKH, MOJICITH, IPUOOPHI, MPE3CH-
TaIlH )

- METOBI H3JIOKEHUS HOBBLIX 3HAHUI

- METObI 3aKPCTUICHUS 3HAHUH

- METObI KOHTPOJIA.

Hcnonvzyemvie cpedcmea ooyuenus: JJnTakTHIECKass TEXHUKA: CXEMBI, TjIa-

KaTbl, TAOJUIIBI, BUICO-, KHHO-, TUA(UIBLMBI, HOYTOYK, POCKTOP U Ap. TEXHUYEC-
CKHE CPE/ICTRBA.

IIporpammy pa3padorau:

Amn M.C. K.T.H., JOLICHT

- (Toamuch)
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PELHEH3USA
Ha pa0douyro nporpammy aucuuiinebl «l{ndpossie TexHo0rnu 11 pacuera
cucrem Bogonoaaumw» OIIOII BO no nanpasiaenuro 20.04.02 «IIpuponoo0dy-
CTPOICTBO U BOAOIOJIb30BAHNE», HANIPABJEHHOCTH «[{ndpoBu3auus uHKeHep-
HbIX cuctem B AITK»
(kBasmupukanus BbINMYCKHUKA — MATHCTP)

XanoBeiM Haptmupom Bnagumuposudem, mpodeccopom kadeapsl ruapoTex-
Huyeckux coopyxenuit ®I'6OY BO PI'AY - MCXA umenu K.A. TumupsizeBa 10KTo-
POM TEXHHUYECKHX HayK (Iajee 1o TeKCTy PEIeH3EHT), IPOBeIeHa peleH3 s pabodeit
nporpaMMmbl AucuuiinHbl «{udpoBsie TexHOMOTMU [JIs1 pacueTa CHUCTEM BOOIIO-
naum» OITOIT BO no nanpasnenuto 20.04.02 — «IIpupoaoo0ycTpoiicTBO U BOJOMNOJIb-
30BaHKE», HaNpaBiIeHHOCTh «LludpoBuzanus nnxkenepHsix cucrem B AIIK» (kBanu-
¢dukaius BeIyCKHUKA — Maructp) pazpadoranHoit B ®I'bOY BO «Poccuiickuii rocy-
napcTBeHHbIM arpapublii yHUBepcuteT — MCXA umenu K.A. TumupszeBa», Ha Ka-
denpe cenbCKOX03IMCTBEHHOTO BOJOCHA0KEHUSI U BOJOOTBEACHUS (pa3paboTuuK —
A M.C. K.T.H., JJOLIEHT)

PaccmoTpeB npeicTaBieHHbIE HAa PELIEH3UIO0 MaTEPUabl, PELIEH3EHT MPUIIEN K
CJIEIyIOLIMM BBIBOJAM:

1. IlpenwsaBienHas padouas nporpamma AUcHUIUIHHBL «L{udpoBbie TeXHONIOTHH
JUIsL pacyeTa CUCTEM Bojomnoaaun» (manee nmo tekcty [Iporpamma) coomeemcmeyem
tpeboBarmsiM ®I'OC o wHanpasnennro 20.04.02 — «IIpupogoodycTpoCTBO U BOJIO-
nosib3oBaHuey. IIporpamma codepoicum Bce OCHOBHBIE pa3leiibl, cOOmMEemcmeyen
TpeOOBaHUSIM K HOPMATUBHO-METOIMUECKUM IOKYMEHTaM.

2. [Ipencrasnennas B Ilporpamme axmyansHocms y4eOHON TUCIUIUIMHBI B
pamkax peanuzaiuu OITOII BO ue nodnescum comnenuro — NUCHUTIIMHA BKJIIOYEHA B
dbopMupyeMyr0 ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHWM YacTh Y4e€OHOTO IJIaHa
10 HaIIPABJICHUIO MTOJATOTOBKU MPUPOI000YCTPOMCTBO U BOJIONOIB30BAHUE

3. llpencraBnennsie B [IporpamMme mesim AUCIMIUIMHBI COOTBETCTBYIOT TPEOO-
BanusiM OI'OC nampasnenus 20.04.02 — «IIpupogooOycTpoiicTBO U BOIOMOIB30BA-
HUE»

4. B cootBerctBum ¢ [Iporpammoii 3a nuctiumnunoit «l{udpoBsie TexHOTOTHI
JUTSl pacyeTa CUCTEM BOAOIOAauM» 3aKperyieHo 2 komneTreHunid. Juciumimna «Kowm-
NBIOTEPHBIE PACUETHI CUCTEM BOJOIOAAUN» U IpencTaBiieHHas [IporpamMmma ciocobHa
peai30BaTh UX B OOBSIBICHHBIX TPEOOBAHUSIX.

5. PesyabTaThl 00y4eHus, mpencraBieHHble B [Iporpamme B KaTeropusx
3HATh, YMETb, BJIAJIETh COOTBETCTBYIOT CIEHU(UKE U COACPHKAHUIO AUCITUTUIMHBI U J1e-
MOHCTPHUPYIOT BOBMOXHOCTb MOJYUYEHHUS 3asIBIEHHBIX PE3YJIbTATOB.

6. O0uas Tpya0EMKOCTh TUCHUIUIMHBL « Ll poBble TEXHOIOTUM Jisi pacyeTa
CHUCTEM BOJIOIOAAYN» COCTaBISIET 3 3au€THBIX equHuUIls! (108 gacos).

7. Uudopmarnivs 0 B3aUMOCBSI3M U3y4aeMbIX JUCLUILTUH U BOIIPOCAM UCKITIOUE-
HUS TyOJWPOBaHUS B COJEPKAaHWUU IUCITUIUIMH COOTBETCTBYET JIEWCTBUTEIIHHOCTH.
JucrunHa «I{udpoBsie TEXHOTOTHY 71 pacdeTa CUCTEM BOJOTIONAYM) B3aUMOCBSI-
3ara ¢ apyrumu auctuumimHamMu OITOIT BO u YueGHoro mimaHa mo HampaBieHUIO
20.04.02 — «IIpupoaooOyCcTpoICTBO U BOJOMOIB30BaHUEY U BOZMOXKHOCTh AyOIHpO-
BAHUS B COJIEPKAHUM OTCYTCTBYeET. [I0CKONBKY OHCHMIUIMHA HE MPEIyCMaTPUBAET
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HaJIM4Me CIEeUUAIbHBIX TPeOOBAHUN K BXOIHBIM 3HAaHUSM, YMEHUSIM U KOMIETEHIUSAM
CTYJIEHTa, XOTSI MOYKET SIBJISITCA MPEIIECTBYIOIIECH ISl CTIEUUAIIbHBIX, B TOM YHCIIE
npo(eCcCUOHANBHBIX JUCHUIUINH, UCTIOJIB3YIOMUX 3HaHus B obmactu [IpupomooOly-
CTPOMCTBO M BOJOIOJB30BaHUE B MPOPECCUOHAIBHON NESITEIILHOCTH MarucTpa 1o
JAHHOMY HaIlpaBJICHUIO MTOArOTOBKHU.

8. Ilpencrasnennas [Iporpamma mpesmnoiaraeT UCIOIb30BAHUE COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJOTHI, UCTIOIb3yeMbIE MPU peaTH3alN Pa3INYHBIX BUI0B
yueOHoU paboThl. DopMbI 00pa30BATENBHBIX TEXHOJIOTHI COOTBETCTBYIOT Clien(UKe
JTUCHUTINHBI.

9. Ilporpamma aucuurianHbl « KOMIIbIOTEpHBIE pacdeThl CUCTEM BOJIOIO AU
npenoaraeT 5 3aHATHI B MHTEPaKTUBHOU (popme.

10.Bunpl, cogepxanue u TPYyI0EMKOCTh CAMOCTOATEIFHOM paOOTHI CTY/ICHTOB,
npenacraBiieHHbIe B [I[porpamMmmMe, COOTBETCTBYIOT TpeOOBaHUAM K TOATOTOBKE BBIITYCK-
HUKOB, cojepxkamumcsa Bo ®I'OC BO nanpasnenus 20.04.02 — «[IpupogooOycTpoii-
CTBO Y BOJIOIIOJIb30BAHUE ..

11.TIpencraBnenusie u onucanubie B [I[porpamme ¢popMbl TeKyIei OleHKH 3Ha-
Hull (ompoc, kak B (hopMe 0OCYKIAEHHs OTJENbHBIX BOIPOCOB, TaK U BBICTYILJICHUS U
ydacTue B JHUCKYCCUSX Y4acTHE B TECTUPOBAHUM - pabOTa C HCTOPUUYECKUMH TEK-
CTaMu), COOTBETCTBYIOT crielu(puKe AUCIUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOUHOTO KOHTPOJS 3HAHUW CTYAEHTOB, NPEIyCMOTpPEHHAs
[Iporpammoii, ocymiecTBisieTcst B (hopMe SK3aMeHa, YTO COOTBETCTBYET CTATYCY AMC-
LUUIUIMHBL, KaK JAWCLMIUIMHBI BapuaTUBHOM 4YacTh ydeOHoro nukia — bl ®I'OC
Hamnpasyieaus 20.04.02 — «IIpupoaoo0yCcTpoCTBO U BOAOMOIB30BAHUE).

12.®opMmbl OIIEHKH 3HAHUM, TpeacTaBieHHble B [Iporpamme, COOTBETCTBYIOT
crienupuKe TUCIUIUIMHBI U TpeOOBAHUSM K BBIITYCKHHKAM.

13. VYuebHO-MeTOauYECKOE OOeCrevyeHHe AUCIUIUIMHBI MPEICTABICHO: OC-
HOBHOM JuTepatypoi — 4 uctounuka (6a30BbIil y4eOHUK), JOTIOTHUTEIILHON JTUTEpa-
Typo# — 3 HAUMEHOBAaHUM, TEPUOTUUECKUMH U3TAHUSIMU — 3 HICTOYHUKOB CO CCHUIKOM
Ha 3JIEKTPOHHBIE pecypcbl, IHTepHET-pecypchl — 2 MCTOYHHUKA U COOTBETCTBYET Tpe-
ooBanusim OI'OC nanpasnenus 20.04.02 — «[Tpupogo00ycTpoCTBO U BOIOTIONH30BA-
HUEY.

14. MaTepuanbHO-TEXHHUYECKOE 00ecIiedeHe JUCIUIIIIMHBI COOTBETCTBYET CIie-
uupuke qucuurInHbl «L{udppoBble TEXHOIOTUH ISl pacuyeTa CUCTEM BOAONOAAUN» U
o0ecreynBaeT UCTOIb30BaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YUCJIE UHTEP-
AKTUBHBIX METOJIOB OOy4EHHUSI.

15.Meroauueckre peKOMEHJalluu CTyICHTaM U METOIMYECKHE PEKOMEHIALNU
MPEernoIaBaTessiM M0 OpraHu3auy oOy4eHHs 0 AUCLIUIUIMHE JA0T MPEACTaBICHUE O
cnenuduke oOydenus no auctuiuinae «L{ludppossie TeXHOIOTUH ISl pacyeTa CUCTEM
BOZOTIOZAYM).
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OBIUE BbIBO/IbI

Ha ocHoBaHMu mpoBeIeHHON PEIEH3MH MOXKHO CJieflaTh 3aKJII0YeHHUE, YTO Xa-
pakTep, CTpYKTypa U cojiep)KaHue pabodeil mporpamMMbl AUCHUILIMHBL «I{ndpoBbie
TEXHOJIOTUU JJ1s1 pacueta cucteM Bojonoaaun» OITOIT BO no nanpasnenuto 20.04.02
— «IIpupo1000yCcTpONCTBO U BOJIOIIOIB30BaHUEY, HaNpaBieHHOCTh «LludpoBuzaus
uHKeHepHbIX cucteM B AIIK» (kBanmmdukaiusa maructp), papadorantas Anu M.C.,
JOIEHT K.T.H. COOTBEeTCTBYET TpedoBanusM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUIM
PKOHOMMKH, PbIHKA TPYa U MO3BOJIUT MpH €€ pean3allii yCIeHO 00eceunTsh pop-
MUPOBAHUE 3aIBICHHBIX KOMIIETCHIIUI.

Peuensent: XanoB H. B., npodeccop kadeapbl THAPOTEXHUUECKUX COOPYKEHHIM
OI'bOY BO «PTAY-MCXA nm. K.A. Tumupsizeay,
JOKTOpP TEXHUYECKUX HAYK.

——
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« 26 » 08_2024r.
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