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AHHOTAIIUA
padoueil mporpaMMbl y4eOHOM M CIIUTLIMHbI
b1.B./IB.2.2 Komnbl0TepHbIe pacyeThbl CHCTEM BOAONOIAYH
JJISl MOATOTOBKY MarucTpa no HanpaBJieHUI0
20.04.02 — IIpupo1000ycTPOCTBO M BO/ION0JIb30BAHUE
Hanpasiennocts: Hacocbl, HacoCHbIe CTAHIINH, BOJOCHAOKEeHUE, BOJI0OTBE/Ie-
HHeE U yIIpaBJieHue BOAHBIMU pecypcaMu

Leabp ocBoeHWsl TMCHUILIMHBI: (GOPMUPOBAHUE Y MOJOJBIX CIECIMATUCTOB
KOMIIJIEKCHOT'O, CHCTEMHOI'O MPEJCTABIECHUS O COBPEMEHHBIX TEHJACHUUSAX Pa3BUTHS
nporpamMmHoro ooecnedenus st OBM u ceteil, BKIIIO4asi M3y4eHUe MakeTOB COBpPe-
MEHHBIX MPUKJIAHBIX TPOrpamMM U HH(POPMALIMOHHBIX TEXHOJIOTHI B 00pa30BaHUU.

MecTo AUCHUIIMHBI B Y4eOHOM IUIaHe: TUCIUILIMHA BKIIOYEHA B POpPMUPY-
E€MYyI0 Y4YaCTHHKaMH 0O0pa3oBaTeIbHBIX OTHOIIEHWH YacTh y4eOHOro IUIaHa 10
HaIpaBJICHUIO MOATOTOBKU MPUPOA000YCTPOMCTBO U BOJOTIOIB30BAHHUE.

TpeboBaHusi K pe3yjbTaTaM 0CBOEHMS JUCIHUIUIMHBI: B PE3yIbTaTe OCBOE-
HUS TUCHMIUIMHBL popMupytores cienyromue kommereHnuu: [1Koc-4.1; I1Koc-4.2;
[TIKoc-5.1

Kparkoe cogep:xanue 1uCHUNINHBI:

-OCHOBBI BO3MOKHOCTH COBPEMEHHBIX CPEICTB KOMIIBIOTEPHOTO MPOEKTHPO-
BAaHMS CUCTEM BOJOCHAOXKEHUS U BOJOOTBEACHUS

- MPHUHIIKIBI PEIIEHUs 3a7a4, TEPMUHOJIOTHIO, OCHOBHBIE MOHITHS U OIpee-
JICHUS,

- TOJY4YHUTh MPEACTABACHUE 00 allTOPUTMHU3AIUN U U3yYUTh COBPEMEHHBIC Me-
TOIBI pEIIeHHs 3a1a4 Ha mpuMepe makeTa Matlab;

O0mas Tpy10eMKOCTh TUCUMILIMHBI /B T.4. NPAKTHYECKAS MOATOTOBKA:
108 yac. / 3 3au. ex.
IIpoMeKyTOYHBII KOHTPOJIb: 3a4eT



1. Ileanb ocBOEHNSI AUCHUILIHHBI

(dbopMHpOBaHKE Y MOJIOJIBIX CTICIIMAIMCTOB KOMILJIEKCHOT'O, CHCTEMHOTO TIPe/i-
CTaBJICHUSI O COBPEMEHHBIX TEHJEHIUAX Pa3BUTHUS IPOTPAMMHOTO 00eCIIeueHus IS
OBM u cerei, BKIItOUasi U3y4€HUE MTAKETOB COBPEMEHHBIX MTPUKIIAIHBIX IPOTPaMM H
UH(OPMAIMOHHBIX TEXHOJIOTUH B 00pa30BaHUH.

B pe3ynbTaTe n3ydeHus: AMCUMILIMHBI OyAYyIIUH MarucTpa J0JKEH ObITh MOJ-
TOTOBJIEH K MTPAKTHYECKON peaIN3aliy NOJYYEHHBIX 3HAHUW, UCIIOJb30BaTh UX IIPU
MPOCKTUPOBAHUH U IKCILTyaTaI[MH CUCTEM BOJIOCHAOXKCHHS M BOJIOOTBEICHHUS C TPH-
MEHEHHUEM HOBEUIITUX TEXHOJIOTHH U OBITh CIOCOOHBIM K CAMOOOYUYEHUIO.

2. MecTo TMCUMILIMHBI B YUeOHOM Ipolecce

Jucuuminna «KoMmbloTepHbIE pacdyeThl CUCTEM BOJOMOJAYU» OTHOCHUTCS K
dbopmupyemoil yuacTHUKaMHu 00Opa3oBaTeIbHbIX OTHOIIEHUN yacTtu brioka 1. nuciu-
IUIMHBI yaeOHoro miaHa. JluciunauHa «KomMnbeloTepHbIE pacdeThl CUCTEM BOJIOIO-
a4y peanusyercsi B coorBeTcTBUU ¢ TpedoBanusiMu GI'OC, OIIOIT BO u YuebHo-
ro riana no HarpasieHuto 20.04.02 «[Ipupo1oo0ycTpoiCTBO U BOIOMIOIB30BAHUEY .

[IpeamecTByOmMUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
nucuumuiiHa «KoMmbroTepHble pacyeThl CUCTEM BOAOIOIAYN» SIBISIIOTCA «Martema-
TUYECKOE MOJIETUPOBAHUE IMPOILECCOB», « THHOBAIMOHHBIE TEXHOJOTHH CTPOUTEIb-
CTBa TPYOOIPOBOJIOB M TMOA3EMHBIX COOPYKEHHUI», «TexHuueckas HSKCIUTyaTalus
HApY>KHBIX U BHYTPEHHUX CHCTEM BOJOCHAO0XEHHWS M BOJIOOTBeACHUs», «O00pyo-
BaHHUE CUCTEM BOJIOCHA0KEHUS U BOJAOOTBEICHUS».

Jucnuminaa « KoMIbIOTEpHBIE pacyeThl CUCTEM BOAOIMOIaun» SBISETCS OCHO-
BOIOJIAraroLEe JUIsl U3yYeHHUsI CIIEIYIOIINX TUCUUIIIMH: MOArOTOBKA K C/Iaue U cava
roCyAapCTBEHHOTO 3K3aMEHa.

Oco0OEHHOCThIO TUCHUIUIMHBI SBJISETCS MOJIydaTh U oOpabaThiBaTh MHGPOpPMa-
U0 U3 Pa3JIMYHBIX UCTOYHUKOB, UCIIOJIB3YS PA3IMYHBIC CPEACTBA U METObI, HHTEP-
MPETUPOBATH TMOJYYEHHBIE JAHHBIE I (DOPMUPOBAHMS CYXKIACHUN MO MPOodeccuo-
HAJBHBIM U COIMAJILHBIM TMpoOJeMaM, a TaKKe CTPEMUThCS COOTBETCTBOBATh yCTa-
HOBJICHHBIM CTaHJIApTaM WJIA MPEBOCXOAUTH UX.

Pabouast mporpamma qucrurinabl « KoMmbloTepHbIE pacueThl CUCTEM BOJOTIO-
Ja4¥y NI MHBAJIUIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0POBBS pazpada-
THIBAETCS WHAUBHUAYATIHHO C y4€TOM OCOOCHHOCTEH MCHXO(MU3UYECKOTO Pa3BHUTHII,
WHIUBUTyJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 37I0POBBSI TAKUX O0YJArOIITIXCS.

3. [lepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yUeHUS MO AUCHUIINHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMHU Pe3yJIbTATAMU 0CBOEHMSI 00pa30BaTeILHOM
NMPOrpamMmblI

N3yuenne naHHOW y4eOHOM AUCHMIUIMHBI HAMpaBiICHO Ha (OpPMHUpPOBAHUE Y
OoOy4JaronMxcst KOMIETeHIINH, MpeCTaBIEeHHBIX B Tabuuiie 1.



4. CTpyKTYypa H coepkaHue TUCHUILTHHbI

4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM padoT
1o ceMecTpam
OO6mast TpyA0€MKOCTh JTUCHUIUIMHBI cocTaBisger 3 3ad. ef. (108 gacoB), nx
pacmpejiesieHre 1o BuaaM paboT ceMecTpaM MPEACTaBICHO B Ta0IuIe 2.



TpeGoBanus k pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCHUNITIMHBI

Taomuna 1

No Nupekc s e MOV | A e [ B pesynbrare uzydenus yaeOHOW TUCIUIUIMHBI 00yUYaroIHrecs O KHBI:
m/m | ROMTe (mmm e€ gacTn) MEeTEHIUN 3HATh YMETH BJIAIETH
TEHIIUU
Cnocoben k opranm3ammu 1 | [1Koc-4.1 BBINTOJIHEHHUE YHCIIO- | BHIOMPATh CHCTEMBI BOJJOCHAOXKE- | BOIPOCAMHU IIPO-
KOOpAuHaluun pa60TbI Inpo- 3HaHus COACPpIKaHUA BOr'o nmpumMepa 1o HUA U BOOJOOTBCACHUS, IIPOCKTU- CKTUPOBAaHUA,
€KTHOT'O TIOJ[pa3/IeIICHHS, paboThI MPOESKTHOTO POCKTHPOBAHUIO pOBaTh OCHOBHBIC COOPYKEHUS CTPOUTEIILCTBA U
KOHTPOJISI CPOKOB M KQUeCTBa | TIOJpa3ICICHUS. CUCTEM BOJOCHA0- CUCTEM BOJIOCHA0KCHHS U BOJIO- | AKCILTyaTaIruu
pa3pabOTKU MPOCKTHBIX Pe- KCHHUS U BOJOOTBE- | OTBEIEHHUS, OCYIECTBIIATH JKC- CHCTEM BOJIO-
LIEHUI. JICHUS. IJTyaTalyuio COOPYKEHUM U CH- CHaOXKEHUS U BO-
CTEM BOJIOCHA0)KEHUS M BOJIOO JOOTBEJICHHSI.
1 [1Koc-4.2 OCHOBHBIE METOJIbl U | aHAJIM3UPOBATh TUIIOBBIE IIPOEK- | HABBIKOM BbIOOpaA
' [TKoc-4 YMeHHe UCTIONIb30BaTh | ME-TOJMKHU PEIICHUS | Thl B 00JIACTH WH)KCHEPHBIX CH- TUTIOBBIX TIPOCK-
3HAHUS COJICP)KaHUS | 3a7a4 B o0iacTu CTEM BOJIOCHA0KCHHMSI M BOJOOT- | TOB, COOTBET-
paboThI MPOESKTHOTO WH)KCHEPHBIX CH- BEJICHUS CTBYIOIIUX 00b-
TIO/Ipa3 ICIICHUS JIS CTEM BOJIOCHA0XKeE- eKTYy CTPOUTEIh-
OpraHu3alliy U KOOP- | HUS U BOJOOTBE/IC- CTBa CUCTEM BO-
JTUHAIMU ero paboThl, | HUS IOCHAOXKEHUS U
KOHTPOJISI CPOKOB U Ka- BOJOOTBE/ICHUS
4yecTBa pa3paboTKu
MIPOEKTHBIX PEIICHHH.
CnocobeH k npoBenenuto uc- | [1Koc-5.1 NIPEJICTABIICHUS O MIPUMEHATH METOJIBI MaTEMaTHU - METOJIaMH UCCIIe-
CJIeIOBaHM MpoiieccoB GyHK- | 3HAHUS U BIaJCHHE HayKe ¥ TEXHHUKE KaK | YeCKOTO MOJICJIMPOBAHUS TIPU MC- | JOBaHUS MPHUPO/I-
IMUOHWPOBAHUA NPUPOJHO - METO4aMMU HCCJIEA0BA- | O COIIUAJIbBHO- CJICOAOBAaHUU IMPUPOJHBIX MPOLCC- HBEIX OOBEKTOB U
TEXHOTEHHBIX CUCTEM JIJISl CO- | HUHM CHUCTEM. KYJbTYPHBIX (DEHO- | COB. TpaHchopMaIuu
2 MKoc-5 BCPIICHCTBOBAHUA TCXHOJIO- MCHAaX U CIicnuaib- TBCACHUA. ux Q)YHKHI/IOHI/I-

THi C 11€JIbIO TOBBILIEHUS d(]-
(eKTUBHOCTH UX PabOTHI U
o0ecrieyeH s BBIOJIHEHUS
TpeOOBaHUHN IKOJTOTUIECKOM
0€30IaCHOCTH.

HBIX BUJaX
ITO3HABATEJIBHON 1
KpeaTUBHOU
JEATEIBbHOCTH JIFO-
JEH;

pOBaHUs MpU
BMeEIIaTEIbCTBE
4eJI0BeKa




OYHAS ®OPMA OBYYEHMUSA

Tabmuma 2
Pacnpeneﬂenne prHOéMKOCTH JUCHHUIIJIMHBI 110 BU/JIaM paGOT Imo ceMeCTpam
TpyroéMkocTh
Bun yueOHo# padoThI B T.4Y. 110 ceMeCcTpam
yac.
Ne 4
O0mas TPyI0EMKOCTb TUCHUIUINHBI IO Y4eOHOMY IJIaHy 108 108
1. KonrakTHas pab6ora: 54,25 54,25
AyautopHasi pabora 54,25 54,25
8 MoMm uucue:
nexyuu (J1) 18 18
npaxkmuueckue 3auamus (113) 18 18
nabopamopnvie pabomwl (JIP) 18 18
KOHMAaKmuas paboma Ha npomesicymounom konmpoine (KPA) 0,25 0,25
2. CamocTrosiTesabHas padora (CPC) 53,75 53,75
pacuémno-epaguuecxas paboma (PI'P) (noocomosxa) 20 20
camocmosimenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmMopeHue NeKYUOHHO20 Mamepuala u ma-
. 24,75 24,75
mepuana y4eOHUKo8 u y4eOHvlx nocooull, N0020MoeKa K NpaK-
MUYECKUM 3AHAMUAM.)
Iloocomoska k 3auemy 9 9
Bun npomexyTo4HOro KOHTpOJIA: 3a4€T
4.2 ConepxxaHue TUCHHIINHBI
Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHMHBI
HaumeHoBaHue pa3nesioB H TeM SYMIOPHAAPA GO Bueaynuro
THCHHILIHH (YKPyIHSHO) Bceero JI 13 JIP IKP pHast
padora CP
Pa3znen 1. OcHoBBI
TrUAPaBJINYECKOro paciyera cucTeM 52 10 10 10 22
BOJO0CHA0KEeHHS.
Paszgea 2. OcHOBBI
THAPABJIHYECKOI0 pacyera 46,75 8 8 8 22,75
BOJIOOTBOJISAIIMX CeTeM.
KOHTaKTHasi paboTa Ha TPOMEXKY-
TouHOM KoHTpoJie (KPA) 0,25 0,25
ITonroroBka k 3aueTy 9 9
Hroro mo pucumiinHe 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-MIUTHEBBIE, POU3BOJICTBEHHbBIE, TPOTHU-
BOIIOXAapHBIE U Apyrue Hykabl. HopMbl pacxonoBaHusi BoAbl. MeTOAbI ONpeIeICHUS
KOJIMYECTBA MOTPEOIsieMOil BOJABI Ha pa3inuHble HYXIbl. TpeboBaHHS K KayeCTBY
BOJIbI /11 PA3JIMYHBIX BUJIOB MOTPEOUTENEH.

Pexxum moTpebieHust BOABI Ha XO3SMCTBEHHO-TIMTHEBBIC 1€ Hacenenus. He-
pPaBHOMEPHOCTh PAcCXOJOBAaHUS BOJBI BO BPEMEHU U (PAKTOPHI €€ OIpPEAeSIOLIHe.
[TonsiTue 0 Ko3pPuUeHTax CyTOYHOM M YaCOBOW HEPABHOMEPHOCTH U OIPEACIICHUE
uX 3HaueHui. B3anmocBs3b 3HaueHn K03 PUITMEHTOB HEPABHOMEPHOCTU U PEXUMA
BojonoTpedeHus. TabauuHoe U rpapuueckoe OTpaKeHUE pekrMMa BOJONOTpedIie-
Hus. PexxuMm pacxomoBaHHsi BOJAbI Ha MPOW3BOJICTBEHHBIC W OBITOBBIE HYXIbI MPO-
MBIIUIEHHBIX TPEANPUATUNA, TIOJIUBKY YJIWII U 3€JICHbIX HacaXaeHuil. PaznmuuHble Bu-
JIbI 33JIaHUST PEKUMA BOJIOMIOTPEOICHUS TPOMIIPEANPUITHI U HACEJICHHBIX MTyHKTOB.
OrnpeneneHue pacuyeTHbIX CPETHUX U MAKCUMAJIBHBIX CYTOYHBIX, YACOBBIX U CEKYH]-
HBIX pacXo/0B.

Tema 1.2. Peoxcum pabomvl 6000CHAOINCEHUAL.

Pexxum paboThl OTAECNBHBIX COOPYKEHHUI cHUCTeM BojocHaOkeHus. VX TexHo-
jgoruyeckas (pyHKUMOHANbHAs) B3auMHas CBs3b. [ 'paduueckoe n3oOpaxeHUe B3au-
MOCBSI3U PEXKUMOB BOJIONOAAYM U BOJAONOTpeOseHus. Pojib HACOCHBIX M OYUCTHBIX
CTaHI[Mi, BOAOHANOPHOW OAalllHU U pe3epByapoOB YHCTOM BOJIbI B padOTE CUCTEMBI BO-
nocHa0OxeHud. Mx 3HaueHue B 00ecrneyeHun 3 KOHOMUYHOCTH U HaJIEKHOCTH PabOThI
cucteMbl. OnpeieNieHne Peryaupyronmx (aKKyMyIUPYIOIIUX ), TPOTUBO-TIOKAPHBIX U
aBapUHBIX 00BEMOB 3aMacoB BOJbI B 0ake BOJIOHANIOPHOM OalllHU U pe3epByapax
yrcToil Boasl. Onpenenenre TpedyeMoro cBoOOOIHOTO HAopa BOJAONPOBOAHON CETH
Y BBICOTHI BOJIOHAIIOPHOW OaIIHH.

OcCHOBHBIE pacUeTHbIE PEXKUMBI PAaOOTHI CUCTEM BOJIOCHAOkeHUs. OcoOeHHO-
CTH PEKUMOB PadOTHI CHCTEMbI BOJIOCHA0KEHUSI C HECKOJIBKIUMH BOJIOTTUTATEIISIMU U
HAIMTOPHO-PETYIUPYIOINTUMU eMKOCTsIMU. OcoOeHHOCTH PaboThI U pacyeTa Oe30areH-
HBIX CHCTEM BoJIoCHAOXeHHsI. O00CHOBAaHHUE PEKUMOB pabOThl HACOCHBIX CTAHIIUHA U
E€MKOCTEM.

Tema 1.3. Obwue 6onpocvl NpoekmMuposaHus 800080008 U B0OONPOBOOHLIX
cemeli.

Tumnbel BOJOBOJOB M BOJONPOBOAHBIX ceTeil. TpeOoBaHus, MpeabsBiIsieMble K
HUM. [IpUHIUITBI TPACCUPOBKHU BOAONPOBOAHBIX JIUHUI. YUeT TpeOOBaHUMN HaJEHKHO-
cTH (YHKIIMOHUPOBAHUSI CUCTEM IMOJA4YM U pacrpenesieHus Boabsl. Meroasl odecre-
yeHus: TpedyeMoil HanexHocTu. Moaenu oto6opa Boasl U3 cereid. OcoOEHHOCTH TO0-
Jlayu BOJIbl MaruCTPAJIbHBIMU U PACHpPEACIUTEIbHBIMU JUHUSMH KOJBIEBOW BOJIO-
poBOAHON ceTu. PacueTHble pexuMbl 0TOOpa BOABI U3 ceTH. PacueTHbie cXeMbl OT-
6opa Boabel U3 ceTu. [IpUHIUTIBI OTIpeeNieHnus TUaMETPOB TPYO BOTOTIPOBOIHBIX JIH-
HUW ¥ MOTEphb HAmopa B HUX BeipakeHue BEIMYMHBI SKOHOMHYECKUX 3aTpaT JJis BO-
JIONIPOBOJIHBIX JTUHUN (BOJIOBOJIOB) MPU MOJIay€ BOJIbI HACOCAMU U MPU TPABUTAIMOH-
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HOHM MoJaue Mo HAropHOMY BOJIOBOAY. OmpeaeneHue 3KOHOMUYECKH BBITO/I-
HbIX AuameTpoB TpyO. [lorepu Hamopa B TpyOompoBogax. @opmMynbl U TabIu-
bl JUI TUJIPABIMYECKOTO pacyeTa BOAONPOBOIHBIX TPYO M3 pa3iIMYHbIX MaTe-
puaioB. YYeT BO3MOXKHOTO HM3MEHEHHsS THAPABIMYECKOrO COMPOTUBICHUS
TpyO B Ipoliecce dKCIUTyaTaluu.

Tema 1.4. Teopemuueckue ocHOBbl U MeMOObl 2UOPABIUUECKO20 pacCye-
ma 6000NPOBOOHBIX cemell.

CBoiicTBa BOJOMPOBOJIHBIX CETEeW. 3alaud THAPABIMYECKOrO pacuera
KOJIBLIEBBIX BOJIONIPOBOAHBIX ceTeil. [IpeaBapuTenpHOe MOTOKO-pacipeaeicHue
B KOJIBIIEBBIX CETAX C YUETOM TpeOOBaHUS HAJACKHOCTU. Te€OpeTHIeCKHe OCHO-
Bbl THPABIMYECKUX PACUETOB BOJOMPOBOJHBIX ceTeil. Teopust W mpakTuye-
CKHE€ METOJbl BHYTPEHHEH yBs3KM KoJbleBbix ceteil (B.I'. Jlobauea, M.M.
AHjpusiiieBa v ap.). YucleHHble METOAbl TOBEPOYHBIX PACUETOB CETEU C yde-
TOM HUX COBMECTHOM pabOThI C BOJONOTPEOUTESIMU, aAKKYMYJIATOPaAMU BOJIbI U
IPU HATMYUU HEDUKCUPOBAHHBIX OTOOPOB.

AHaIIM3 ¥ UCIIOJIb30BAHUE PE3YJIHTATOB PacyeTa CETH ISl ONpPEICICHUS
pabouux JaBJICHUM, MHE30METPUUECKUX OTMETOK M CBOOOJHBIX HAIOPOB B €€
OTIIEIBHBIX TOUKax. BwiObop pexkuma pabotbl BopomnorpeOuteneid. [logdop
Mapkud HacocoB. OCOOEHHOCTH pacyeTa pa3BeTBICHHBIX ceTeid. OCOOEHHOCTH
pacuera rpaBUTAllMOHHBIX BOJOBOJIOB. Pacuer BogoBoaa. OmnpeneneHue yucia
MEePEKIIFOYEHUN Ha BOJIOBOAAX MO JOMYCTUMOMY CHIKEHUIO TI0JIa4d BOBI TIPU
aBapuu. 3aniuTa BOJOBOJOB OT THAPABINYECKOTO yiapa.

Tema 1.5. Mamemamuyeckoe onucanue 3a0a4u NOBEPOUHO20 pacyema
konvyesou cemu. Memoo Jlobauesa-Kpocca.

UucneHHble METOABI MOBEPOYHBIX PACUETOB CETEM C YYETOM HMX COB-
MECTHOM paboThl C BOJOMNOTPEOUTENSIMU U MPU HAIUYUU HE(PUKCHUPOBAHHBIX
otoopoB. Merton JloGaueBa-Kpocca. AHanu3 M UCIOJNIB30BAaHUE PE3YJIbTAaTOB
pacyera ceTd i ONpeNeNIeHUs Mbe30METPUUYECKUX OTMETOK M CBOOOIHBIX
HaIopoB.

Tema 1.6. Ilpumenenue IIIBM ons pacuema u npoekmuposauus cu-
cmem nooayu u pacnpeoeienust 800bi.

3ajgaun ONTUMHU3AIMU BOJOIPOBOJHBIX CETEH, pelllaeMble C IPUMEHEHU-
eM [ID9BM. B03MOXKHOCTH MOBBIIIEHUS JKOHOMHYHOCTH Y HAAEKHOCTH CH-
CTEM TOJIauu U pacnpenesienust Bojbl. [IpakTuueckue MeToabl U MPUEMbI TIPO-
BeJeHus pacueToB Ha [I9BM cuctem nogauu BOJIbL.

Pa3nen 2. OcHOBBI THAPABJINYECKOTO pacuyeTa BOA0OTBOSIIIAX CETEN.

Tema 2.1. OcoOEHHOCTHA ABMKEHUS CTOYHBIX BOJ B BOJOOTBOJISAIINAX CE-
TAX.

Pacuernbsie popmynbl. Pacder caMOTEUHBIX W HAaMOPHBIX yYacTKOB BO-
JOOTBOJAIIEH ceTu U NroKepoB. [IpakTrdeckue mprueMbl pacyeTa BOIOOTBOIS-
X CeTel W OCOOCHHOCTH pacyeTa C MCIOJIh30BAHUEM KOHTPOJBHBIX TIPO-
rpamm. QOpMBI MMONMEPEIHOTO CEUYCHHsI KOJUIEKTOPOB M TpyOompoBoaoB. Cre-
neHb HanoTHEeHHs TpyO. CKOPOCTH U YKJIOHHI.

Tema 2.2.. [Ipouzeo0cmeeHH0-061mo8as 60000MB0OAWAS. CEMb

11



PacueTHble pacxopl CTOYHBIX BOI. Y enabHOe BojoorBeneHue. Koadduumen-
Thl HepaBHOMEpPHOCTH. OmnpeereHrue pacuyeTHBIX PacXoJ0B OBITOBBIX W MPOU3BOJ-
CTBEHHBIX CTOUYHBIX BO/I.

Tema 2.3. [Ipoekmuposanue cxem 80000MEOOAUWUX CEMEll.

Knaccudukanus  cxem  BogooTBojsuux  cered.  IlpoektupoBanue
BOJOOTBOASIIMX ceTeil. [IpuHIMIBl TpacCUpOBKH YIUYHBIX ceTeil. OcobeHHOoCTH
MPOEKTUPOBAHUS BOJIOOTBOISAIIUX CETEH MPOMIPEITIPUITHH.

['myOuna 3anoxkenus TpyoonpoBooB. Pacnionoxkenue TpyOoOIpoBOAOB B MOTIE-
peunoMm mnpoduiie mpoe3noB. OmnpeneneHrne pacyeTHBIX PacXoJ0B AN OTIEIbHBIX
Y4acTKOB CETH.

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

Knaccudukanums cxeM BOJOOTBOIAIIMX CETEH, MOPSIOK THUAPABINIECKOTO
pacyeTa, TUKTYIOIINE TOYKH, TUKTYIOIINE BETKU, TIaBHBIM KOJUIEKTOp, TITyOuHaA 3a-
JOXKEeHUsT TPyOOIpPOBOIOB, ONpPEAEIECHUE PACUETHBIX PACXOI0B U IOCTPOEHUE MPO-
noJibHBIX poduneit. [I[poekTupoBaHue BOAOOTBOISIINX CETEH.

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

Pacuernas cxema cetu, Hymepaius y3JioB, HHbopmalus o0 ydacTkax, padoTa
c [I9BM B guanoroBom pexume, BBOJ UCXOJHBIX JAaHHBIX. TUMHUYHBIC OIMIMOKU MpU
BBOJI¢ MH(pOopMaIu. Pe3ynbTarsl pacuera U UX aHajus.

4.3 Jlekunu/mpakTHYECKHE 3aHATHS

Tabnuna 4
CopaepxaHue JIeKIUI NPAKTUYECKHUX 3AHATHI U KOHTPOJIbHbIE MEPONIPUSITHS
Bun
. | ®opmupyeMbI
Ne Ne u HazBaHue JeKU Ui KkoHTpoabHOr | Kosi-Bo
Ne pazpena N e
n/n NPAKTHYECKUX 3aHATHI 0 4acoB
KOMIETEeHI[UH
MepONpPUSITUSI
Pasnen 1. OcHOBBI THAPABIHYECKOIO pacye-
Ta CHCTEM BOJOCHAOKEeHH.
Tema 1.1. JIexing Ne 1. Metonagbl [1IKoc-5.1
Peorcumur oTpesieNieHus] KOJIMYEeCTBa 9
nompeoneHus noTpeOsIeMOoit BOIBI Ha
800bL. pa3INYHbIE HYXK]IBI.
1 [TpakTuueckast paborta Ne Omnpoc /
1. Meronsb! onpeneneHust WCKYCCHS;
Konnqecha HO"P; g6n${e [Koc-4.1; chm y013'<1H1,/1e 2
. P TMKoc-4.2. P
MO BOJIbI HA pa3TUYHBIC
HY KB
Tema 1.2. Pesxxcum | Jlabopatopnas Ne 1. Pe- [TKoc-4.1; Ompoc /
2 pabomoi UM pabOThI OT/AEIbHBIX [TKoc-4.2. JUCKYCCHS, 2
B000CHAOICEHUSL. COOPYKEHHH CHCTEM BO- TectupoBanue
JIOCHA0)KCHHUS
Tema 1.3. Obwue Jlexmus Ne 2,3, Tumnsr Bo- | [1IKoc-5.1
80NPOCHI NPOEK- JIOBOJIOB M BOJIOIIPOBO/I- 2
3 | muposanus 600o- | HBIX ceTel
60006 u 600onpo- | Ilpakruueckas pabora Ne | I[TKoc-4.1; Ompoc / 4
B800HbIX cemell. 2,3. Pacuernsie cxembl oT- | [1Koc-4.2. JIUCKYCCHS;
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Bun

Ne Ne u Ha3zBaHue JieKIUI DopmupyemeI KOHTpoJbHOr | KoJs-BO
Ne paznena - e
n/n NPaKTHYECKUX 3aHATHI 0 4acoB
KOMIETEeHIIHI
MepONPUSITHUSI
0opa BOJIBI U3 CETH TectupoBanue
Tema 1.4. Teope- JlabopaTtopnas pa6ora Ne | [1Koc-4.1; Ompoc /
muyeckue ochogul | 2,3. BBon ucxonnsix nan- | [1Koc-4.2. JTUCKYCCHS,
u memoovl 2uodpas- | HeIX U padota ¢ [IIBM B TectupoBanue
4 | muueckoeo pacue- | THATIOTOBOM PEXKUME TIPH 4
ma 8000NPoBO0- pacdere cerei
HbIX cemeli. BOJIOTIOJaYH
Tema 1.5. Mame- Jlexmus Ne 4,5, Pacuer 110 I1IKoc-5.1
mamuueckoe onu- | metony JlobaueBa-Kpocca 4
caHue 3a0ayu no-
6epouH020 pacie- [TpakTuaeckast padorta Ne [MKoc-4.1; Omnpoc /
5 | ma konsyesori ce- 4,5. Pemienue 3aga4u 1mo- [TKoc-4.2. JTUCKYCCHUS,
. Memod Jlo6a- | BEPOIHOTO pacyera Ha TectupoBanue 4
yega-Kpocca. II5BM
Meroaom Jlobauea-
Kpocca
Tema 1.6. Ilpume- | JlabopaTopnasi pabota No [TKoc-4.1; Omnpoc /
nerue II9BM ons 4,5. Pabora B Microsoft [1Koc-4.2. TTUCKYCCHUS,
pacuema u npoex- | Excel u npencraBieHue TectupoBanue
6 | muposanus cu- pE3yJIbTaTOB 4
cmem nooaqu u pacuera B TaOJIMIHON 1
pacnpeoenenusi rpaduydeckoit popmax
6000l.
Pa3nes 2. OcHOBBI THIPABIMYECKOr0 pacye-
Ta BOJOOTBOASAIIMX CeTeH.
Tema 2.1. Oco- Jlextmst Ne 6,7. Pacuer Bo- | [1Koc-5.1
bennocmu 0sudice- | TOOTBOMSIINX CETEH U 4
HUs CMOYHbIX 800 | 0OCOOCHHOCTH MX pacueTa
7 | 8 6000oomeodswux | IlpakTrueckas padorta Ne [1IKoc-4.1; Omnpoc /
cemsix. 6,7. Pacuer caMOTEUHBIX U [TKoc-4.2. JIMCKYCCHS, 4
HAIIOPHBIX YIaCTKOB BO- TectupoBaHue
JIOOTBOJSAILEH CETH
Tema 2.2.. I[Ipous- | JlabopaTtopHas pabota Ne [TKoc-4.1; Ompoc /
800CMBEHHO- 6,7. PacuerHble pacxo/bl [TKoc-4.2. JTICKYCCHS,;
g | 6vimoeas 60000m- | CTOUHBIX BOJ TectupoBaHue 4
6005U4A51 CeMb
Tema 2.3. [Ipoex- Jlextus Ne 8,9. TIpoekTu- [1IKoc-5.1
MupoBaHue cxem pPOBaHKE BOJAOOTBOISIIINX 4
680000MBOOAUUX cerei
9 | cemeii. [Tpaktuyeckas padora Ne [1IKoc-4.1; Ompoc /
8,9. Onpenenenue pac- [1Koc-4.2. JINCKYCCHS, 4
YETHBIX PACXOJI0OB JJIsl OT- TectupoBanue

JACJIBHBIX YYaCTKOB CCTHU
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Bu
. | DopMupyeMbI A
Ne Ne u Ha3BaHmMe JeKuUi KOHTPOoJIbHOT | KoJ1-BO
Ne paznena - e
n/n NPAKTUYECKUX 3aHATHI ) 4yacos
KOMIETEeHIIHI
MepONPUSITHUSI
Tema 2.4. I'uopas- | Jlabopatopnasi pabota No [TKoc-4.1; Ompoc /
auveckuti pacuem | 8. Tlopsmok rugpaBinge- [TKoc-4.2. JTUCKYCCHS,
U 8blCOMHOE Npo- | CKOTO pacyeTa CXeM BOJI0- TectupoBanue
10 | exmuposanue 60- | OTBOIAIINX CETEH 2
0oomeoosiuell ce-
mu.
Tema 2.5.. Ilpume- | Jlaboparopuast pabota No [MKoc-4.1; Omnpoc /
Henue [I9BM ons | 9. Anroputm pacyera Bo- [TKoc-4.2. JTUCKYCCHUS,
11 | pacuema 6o0oom- | nooTBOAALUX CeTEM TectupoBanue 2
8005UX cemell.
Tabmuia 5
Hepequb BOIIPOCOB VIS CAMOCTOATEC/ILHOI0 N3YYCHUA TUCITUILIINHDBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIPOCOB 1JIs1 CAMOCTOATEIbHO-

Ne pa3nesna u TeMbl
n/n ro M3y4eHust

Pa3nen 1. OcHOBBI THAPABJIMYECCKOro pacuera CuCTeM BOJAOCHAOKEHMSI.

Tema 1.1. Pescumol 1.OcHOBHBIE CXEMBI BOJIOCHA0KEHHUSI HACETICHHOTO TTYHKTa, KpaTKast
nompebieHus 600bl. | XapaKTEPUCTHKA UX.
1 2.OCHOBHBIE CXEMbI BOAOCHA0KEHHS TIPOMITPEATPHSTHS, KpaTKas
XapaKTePHUCTHKA UX.

(Peanusyemvie komnemenyuu [1Koc-4.1; I1Koc-4.2, [TKoc-5.1)

Tema 1.2. Pexcum 1. [IpsamoTouHast cxema BOJIOCHa0KEHUsI, €€ JOCTOMHCTBA U HE/I0-

pabomol CTaTKH.
8000CHAb}CEHU. 2. Cucrema mpoMBOIOCHA0KEHHST C TIOBTOPHBIM MCIIOIb30BaHUEM
2 BO/Ibl, €€ IOCTOMHCTBA U HEJOCTaTKU.

3. O0OpOTHBIE CUCTEMBI BOJIOCHAOKEHNS, X JOCTOMHCTBA U HEJIO-
CTaTKH, €€ JJOCTOMHCTBA ¥ HEJIOCTATKH.
(Peanuzyemole komnemenyuu [1Koc-4.1; [1Koc-4.2, [1Koc-5.1)

Tema 1.3. Oowue
B0NPOCHL NPOEKMU-

1. Marematuueckue METO/IbI, HCIIOIb3YeMbIE B MOJIETIH pacuéTa
BOJIOIIPOBOHOM CETH.

3 | posanus 600060006 u | 2. OCHOBHBIE 1Ak pacuéra Hapy>KHOM BOJAONPOBOAHOM CETH.
8000npo6oonbIx ce- | (Peanusyemvie komnemenyuu ITKoc-4.1; TTKoc-4.2, TTKoc-5.1)
meii.

Tema 1.4. Teopemu- | 1.HopmaTuBHas 6a3a, 3aJ10)k€HHas B MOJIeJIb pacy€éra HapyKHOU
yecKue 0OCHOBbI U BOJIOTNIPOBOJIHOM CETH.

4 Memoowvl 2uopasiu- 2. Kputepun pacuéra Hapy HOH BOJIOITPOBOAHOM CETH.
ueckoeo pacuema 3. HopmaTtuBHas 6a3a, 3a/105keHHasi B MOJIEb pacuéra HapyKHOU
8000NPOBOOHBIX Ce- BOJIOTIPOBOHOM CETH.
metl. (Peanuzyemvie komnemenyuu I[1Koc-4.1; I[1Koc-4.2, [1Koc-5.1)
Tema 1.5. Mamema- | 1. TIporpaMMHpOBaHHE MOJENH PACUETa BOJOMPOBOIHOM CETH B
muyeckoe onucanue | EXCEL.

5 3a0auu n06EpOUHO0 | o Merton Jlob6aueBa-Kpocca. AHaIN3 U UCTIONIB30BaHKE PE3YIbTa-

pacivema KOJZbI/}€80L7

cemu. Memoo Jloba-
uesa-Kpocca.

TOB pacyera CeTH
(Peanuszyemvie komnemenyuu I1Koc-4.1; [1Koc-4.2, I[IKoc-5.1)




Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB JIJII CAMOCTOSATEILHO-
Ne paznena u Tembl
n/n ro M3y4eHusi
Tema 1.6. Ilpumene- | 1. 3amaun onTUMHU3AIMN BOJIOIIPOBOIHBIX CETEH
nue [I9BM onsa pac- | 2. IlpakTuyeckue METOABI U IPUEMBI ITPOBEJICHUS pacyeTOB Ha
6 | wemau npoekmupo- I[15BM

8aHUs cucmem nooda-
uu u pacnpeoeneniis
8000bl.

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

Pasznen 2. OcHOBBI rHIIPABJIHYECKOT0 pacyeTa BOJA0OTBOISIIIUX CETei.

Tema 2.1.
Ocobennocmu
OBUINCEHUSL COYHDBIX

1. Pacuer caMOTEUHBIX 1 HAlIOPHBIX Y4AaCTKOB BOJJOOTBOASIIEH CETH
2. IlpaxTuueckue nprueMsl pacyera BOJOOTBOAIIMX CeTel
3. @opMBI MOTIEPEYHOTO CEYECHHS KOJUIEKTOPOB U TPYOOIIPOBOIOB

! 800 6 (Peanuzyemvie komnemenyuu [1Koc-4.1; I1Koc-4.2, [IKoc-5.1)
80000MBOOAUUX
cemsix.
Tema 2.2.. 1. PacueTHbI€ pacxo/ibl CTOYHBIX BOJI.
Ilpouseoocmeenno- | 2. OnpeaeneHne pacueTHbIX PaCX00B OBITOBBIX U IIPOU3BO/I-
5 bvimosas CTBEHHBIX CTOYHBIX BOJI.
680000MB00AUAS (Peanusyemvie komnemenyuu [1Koc-4.1; I1Koc-4.2, [TKoc-5.1)
cemyp
Tema 2.3. Ilpoexmu- | 1. IlpuHUIUIIBI TPACCUPOBKHU YIUYHBIX CETEH.
g | Pposatue cxem 6000- | 2. OnpeneneHue pacyeTHBIX PACXO0B JJI OT/EIbHBIX YYaCTKOB
omeooawux cemel. ceTH
(Peanusyemvie komnemenyuu [1Koc-4.1; I1Koc-4.2, [TKoc-5.1)
Tema 2.4. I'uopasnu- | 1. Ilopsaok ruipaBIndecKoro pacuera
yeckul pacuem u 6vl- | 2. ONpenenaeHne pacueTHBIX PACX0I0B U MOCTPOSHHUE MPOOIBHBIX
10 | commoe npoexmupo- npoduieit.
ganue 60000meoos- | 3. [Ipoexkmuposanue 60000mMEOOAUUX Cemell.
weu cemu. (Peanuszyemole komnemenyuu [1Koc-4.1; I[1Koc-4.2, I[TKoc-5.1)
Tema 2.5.. [lpumene- | 1. Anroputm pacdéra MpUTOKa CTOYHBIX BOJ HA KaHAIM3AL[MOH-
nue I[IDBM Onst pac- | Hy10 HACOCHYIO CTAHIIUH.
11 | wema 60000me00si- 2. MaremaTtnueckoe MOJAEIMPOBAHNE TEXHOJIOTMYECKUX MPOLECCOB
wux cemeli. OYHUCTKH BOJIBI.

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

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU

Tabmnuma 6

IIpyMeHeHNe AKTHBHBIX H HHTEPAKTHBHBIX 00Pa30BaTE/IbHbIX TEXHOJIOTHHI

Ne HanmMeHoBaHMe HCO/Ib3YyeMbIX AKTUBHBIX U HHTEP-
Tema u popma 3ansaTHS .
n/n AKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI
1 | Meroas! onpeaeneHus J [Ipobnemuas nexkuus
KOJIMYEeCTBA MOTpeOIsie-
MOM BOJIbI HA Pa3JINYHbIE
HYKJIbIL.
2 Pexum paboThl OT1IENb- I13 | I'pynmoBoe o0cyxkaeHue, TUCKYCCHUS
HBIX COOPY)KEHUW CHUCTEM
BOJIOCHAOKEHUS
3 PacueT BOOOOTBOISIIINX JI Merto npe3eHTaluy JEKIMOHHOTO MaTepurara.
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Ne HanmeHnoBaHMe HCIO/Ib3YyeMbIX AKTHBHBIX H HHTEpP-
Tema u popma 3anaTHSA .
n/n AKTHBHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIl

ceTell 1 0COOCHHOCTH UX
pacuera

4 Penrenue 3amauu nose- I13 | I'pynmoBoe o6CyKaeHue, TUCKYCCUs
POUYHOrO pacuera Ha
II5BM
MeTonom JlobaueBa-
Kpocca

S) [Mopsimok runpasianuecko- | [13 | [pynmoBoe oOcyxeHue, JUCKYCCHS
IO pacuera cXeM BOJI0OT-
BOJSIIUX CETEH

6. Tekylmuuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS ATTECTAIUSA 10
UTOraM OCBOEHUS TMCHUIIMHBI

6.1. TunmoBbIe KOHTPOJIbHBIE 3aIaHUSI HJIM HHbIe MATEPHAJIbI,
He00X0AuMBbIe JIJI51 OLleHKU 3HAHM, YMEHU ¥ HABBIKOB U (WJIH) ONbITA
AeATeJILHOCTH

1. IlpumepHasi remaTuka PI'P

1. Merononorust pemenus 3aJad MaTeEMaTUYECKOTO MOJAEIIMPOBAHUS B CUCTE-
Max BOJIOCHA0XKEHMUSI.

2. Metononorust peieHus 3aa4 MaTeMaTH4eckoro MOJEINPOBAHUS B CHCTE-
Max BOJOOTBEACHUS.

2. IlpuMepsbl TECTOB JI51 TEKYIIET0 U MPOMEKYTOYHOT0 KOHTPOJIsSI 3HAHUM
00y4aIoIMXCsi:

1. Pacuer BHyTpEeHHETO BOJIOMPOBO/IA 3aKIIIOUAETCS B ONPEICIICHUN:

a. paCUETHBIX PACXOJIOB U OOIIET0 BOJONOTPEOICHUS 3IaHUsI WIIK OOBEKT, 1MO-
Teph HAIIOPOB B CETH U OTJEIBHBIX YCTPONCTB;

0. pacueTHBIX PACXOJ0B U 00IIETO BOAOMOTPEOICHUS 31aHUS NI 00BEKTa, a
TaK)X€ B YCTAaHOBJICHUH JIMAMETPOB TPYO M MOTEPh HAIIOPOB B CETH U OTICIBHBIX
YCTPOMCTB MPH YCIOBUU 00ECIIeUeHUsl HaJIe:KHOTO 1 OecriepeOOHOro BogoCHa0ke-
HUS;

2. Yem 110 pexxuMy paOOThI OTJIMYAIOTCSI HACOCHBIE cTaHIuu 1-ro u Il -ro
noIbeMa.

a. HC1 xauaeT Boly U3 MCTOYHHMKA HA OYUCTHBIE COOPYKCHUSI, KA4aeT paBHO-
MEpHO,

6. HC2 — monmaer Bozy B rOPOJCKYIO CETh,

B. KauaeT HepaBHOMEPHO

3. HopMmbI BoAOTIOTpeOICHNS TFOABMH 3aBUCST OT:
a) YKCJIa )XUTEJICH;
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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 pacyeT KOJIbIIEBOI BOJOMPOBOTHON CETH MCTIONB3YIOTCS 3aKOHBI:
a) roriron; 6) bepnymau; B) apcu; 1) Kuprodda.

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

6. MakcumanbHBI CBOOOTHBIN HATIOP BOAOIIPOBOIHOM CETH PaBEH:
a) 10 m; 6) 60 m; B) 90 M.

7. CaMbIM OOJIBIITUM JOCTOMHCTBOM KOJIBIIEBOM BOJIOMPOBOIHOM CETH SIBIISIET-
csl:

a) HaJIe)KHOCTh pabOTHI;

0) HU3Kast CTOUMOCTB;

B) IPOCTOTA PACUYETOB.

8. Bogonanopnsie 6amnau, PUB, runponHeBMaTuyeCcKUe YCTAHOBKU 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. HaumensInas riryOrHA 3a7105KEHHS BOJOOTBOASIINX TpyO, H, M, 1715 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=hpomeps-(0,3...0,5) 6omee 0,7+d.

11. MakcumanbHas TJyOrHa 3a710KEHUsT BOJOOTBOASAIIMX TPYO NIPH YCIOBHUU
OTKPBITOM MPOKJIATAKM B CYTJIMHUCTBIX TPYHTAX B MeTpax coctaniser:1-7-8; 2-10-11;
3-12-13; 4-5-6.

12. Haubomnee pacnpoctpaneHHas opMmyJia onpeeieHrs pacueTHOIo pacxoaa
Op 5

Ha y4acTKaX BOJOOTBOIAIICH CETH:

1-no yaenpHOMY CTOKY qp = (o™ F*Koguy

2-T10 TUTOILAAN )KUBOT'O CEUEHMSI qp =

3-mmo Hopme BogooTBeAcHHS 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. Hanbompmmas PaCuCTHasA CKOPOCTh ABUKCHUSA CTOUYHBIX BO/I, M/C, B MCTaJI-

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 0XKIeBOM CETH U3 yCIOBUS HE UCTUPAHUS COCTABIISCT:
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 ycroBus e€ BeHTHISAIMU cocTasiset: 1-0,6; 2-0,7;
3-0,75; 4-0,8; 5-0,9.

17 BeipaBHUBaHHE B KOJIOIIaX OBITOBOM CETH IIO IICIIBIIAM IIPOU3BOIUTCS 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-BrIpaBHHBaHHE TPOU3BOIUTCS TOIBKO 1O Boje. 10. U3 ycrnoBus He 3ammm-
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 SBJISIETCSI HEOOXOIMMOCTh 00€CTICUEHUS:

1-BeHTHIAIIUM CETH ;

2-TIpoTTyCcKa HanOOJIBIIIETO Pacxo/a;

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

21. JIns pacyeTra cCaMOTEYHBIX BOJIOOTBOJIAILMX CETEH HEJIb3sl UCIOJIb30BATh
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-cTanpHBIC; 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 CTPOSLIUXCS FOPOJIOB WM paliOHOB 110 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 yk10HE TOBEPXHOCTH 3eMJIHM 00JIe€ MUHIMAIHHOTO M MEHEE MaKCH-
MaJIBHOTO I IPOKJIAKH BOJIOOTBOISINEH CETH, CACIYeT MPUHATH YKIIOH IMPOKIIAIKH
TpyOOmnpoBOa:

1- paBHBIM YKJIOHY TIOBEPXHOCTH 3EMJIH;

2- paBHBIM MUHHMAJILHOMY YKIIOHY;

3-MaKCHMaIbHBI.

26.I1pueaennas ¢popmyrna qo *Np/1000 no3BosieT onpeaeuTh 3HaUCHUE
pacxojia CTOYHBIX BOJ] OT HACEJIECHUS TOPoJIa:

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 OCaJKa;

2. KOHIICHTpalMel ocajaka;

3. BIQ)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. Eciiv B 1eCKOJIOBKE BEIMYMHA THAPABINYCCKON 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 OYMCTKH 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. Knaccudukarus cucteM BOJAOCHA0KEHUSI.

2. PexxuMm BoJOnOTpeOJICHHS B HACEJICHHOM ITYHKTE,

3. CocTaB COOpPYKEHHM CUCTEMBI BOJOCHAOXKECHUSI.

4. Yto Ha3bIBaeTCA cUCTEMOM BojocHaOkeHus? Kakue coopykeHus BXOIAT 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. Omnpenenenrie cCBOOOHBIX HAIOPOB B TOUKAX Pa3BOMALICH ceTH

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

15. JIocToMHCTBa ¥ HEAOCTATKU KOJBLIEBBIX M TYIHUKOBBIX BOJOIPOBOJHBIX CeE-
Teu

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

17. Onpenenenuie pacue€THBIX PACX0JIOB 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 SKOHOMHUYECKH HAaWBBITOAHEHUINIETO AMaMeTpa TpyOompoBo-
na.

22. YBs3Ka BOAOIPOBOTHOMN CETH.

23. PacdeT BOJIONIPOBOHOM CETH Ha CIIy4ai moskapa

24. OmnpeneneHue BHICOTH BOJIOHATIOPHON OalHu.

25. KoHCTpyKIIHs BOJIOHATIOPHBIX OaIlieH.

26. OnpeneneHue BHICOTHI PACIIONOKEHU KOHTPpE3epByapa

Ilo pazoeny 2. Ocrogvl cudpasnuueckozo pacuema 60000ME00AULUX Cemell.

1. Cxema KaHAJIM3AIMK U €€ OCHOBHBIC COOPYKEHHUS.

2. O011ecIuiaBHbIE CUCTEMBI KaHATU3ALIUH.

3.Pa3nenpHble cUCTEMBI KaHATHM3ALUH.

4. PacueTHbIC JMAHHBIC U OMPENEIICHUS] KOJMYECTBA CTOYHBIX BOj. PacuerHOoe
Hacesenue. Hopmbr BogootBenenust. KoadhduimeHTs HepaBHOMEPHOCTH.

5. OnpeneneHrie paCYeTHBIX PaCXOJ0B CTOYHBIX BOI.

6. Momynb cToka CTOUHBIX BOJI. OmpenesieHre pacueTHBIX PacXoJI0B C MCIOJb30-
BaHWEM MOJIYJIS CTOKA.

7. ®opMBI TIOMIEPEYHBIX CEYCHUH TPYO M KOJUIEKTOPOB M UX THIIPABIMUYECKHE Xa-
PaKTEPUCTHKH.

8. MuHUMAaJIbHBIE TUAMETPhI U CTENICHh HATIOJTHEHUS TPYO.

9. PacueTHble CKOPOCTH JBMXKEHHUSI CTOYHBIX BOJT 1 MUHUMAJIbHBIEC YKJIOHBI.

10. PacnionoxeHne KaHaIM3AlMOHHBIX TPYOONPOBOAOB B TOMEPEUHOM Ipodue
IPOE3IOB.

11. I'myOuHa 3a10KeHHS KaHATM3AIIMOHHBIX CETEH.
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12. Onpenenenne pacxoa0B AJIsl PACUETHBIX YUACTKOB CETU

13. Ompenenenrie MPUTOKa U OTKAYKK CTOYHBIX Boj. OmpernencHrue oobeMa mpH-
EMHBIX PE3ePBYapOB KAaHATM3AIIMOHHBIX CETEH.

14. TIpaBuia npoeKTUpoBaHMs (TUAPABIMUECKUE U TEXHUUECKHE TpeOOBaHMS) Ka-
HAJIM3AIMOHHBIX KOJJIEKTOPOB. BBICOTHBIE CXEMBI CETH.

15. CocraB CTOYHBIX BOJI ¥ OCHOBHBIC TIOKA3aTEIIH.

16. YcnoBust cOpoca CTOYHBIX BOJT B BOJIOEM.

17. Onpenenenne HEOOXOMMOM CTEIIEHH OYMCTKH CTOUHBIX BOJI.

18. O06mmre TeXHOIOTMYECKHE CXeMbl OUMCTKHA CTOYHBIX BOJA W 00pabOTKH Ooca-
KOB.

19. TpyObI 1 KOJUTEKTOPBI, TPUMEHSIEMbIC Ha KaHATM3AIMOHHBIX CETSX.

20. Komoarel Ha KaHAIM3AIMOHHBIX CETSX.

21. JIrokephl ¥ Iepexo bl Ha KaHATM3AIMOHHBIX CETSIX.

22. CTpOUTENILCTBO KaHATM3ALMOHHOM CETH.

23. BoccranoBiienue (caHalyst) KaHaIM3aIlMOHHBIX TPYOOITPOBOJIOB.

24. PeMOHT M MPOYHCTKA KaHATM3AIIMOHHBIX CETEH.

25. CxeMbl KaHaJIN3allHH.

26. CucteMbl BOJOOTBE/ICHUS MAJIOHACENICHHBIX ITYHKTOB U OTJAEIBHO pacro-
JIOKEHHBIX OOBEKTOB.

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

4. IlepeyeHb NPUMEPHBIX BONMPOCOB, BHLIHOCUMBIX HA IIPOMEKYTOYHOT O
aTTecTalUIo 3a4€eTa

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

2. OCOoOEHHOCTH peXruMa BOJIOTOTPEOICHHS B CETbCKUX HACECIICHHBIX MTyHKTaX
U CEJIIbCKOXO3MCTBEHHBIX MPEANPUATUSIX, KMBOTHOBOAYECKUX Komiuiekcax. Cry-
neHyaTbie rpauKu BOJOMOTPEOICHUS, UX Ha3HAYCHUE

3. Turbl BOIONPOBOIHBIX CETEH, MX XapaKTEPUCTHKA.

4. Cxema paboThl CETH C MPOXOIHBIM pe3epByapoM (OalrHei) U KOHTppe3ep-
ByapoM.

5. IlpaBuna TpacCupoOBKH BOJONPOBOAHBIX ceTel. [lonroToBka ceT K pacyery.

6. OmnpeneneHne pacueTHBIX PACXOJIOB B CETH.

/. PacueT TynukoBOM pa3BOJAILIEH CETH.

8. PacyeT K0JIb11€BOM BOIOTIPOBOAHOM CETH.

9. Cxema oTOOpa BO/IbI U3 BOAOIPOBOJIHON CETH U ONPEACICHUE PACUETHBIX
pacxoJIoB B y3/1aX U Ha y4acTKax.

10. I'mapasnuueckuii pacueT TpyoorpoBo1oB. PacuetHsie popmyiibl. Pacuer
TpyOONPOBOOB IPU TPAH3UTHOM U ITyTEBOM pacxoiax.

11. Onpenenenne 3KOHOMHYECKOTO TUaMeTpa MPH pacyeTe BOJOIPOBOIHBIX
CETEH.

12. VBsi3ka BOJAOIPOBOIHOM CETH, BHIBOJ (hOPMYIIBI JIsl ONIPEACIICHUS TTOTpa-
BOYHOT'O pacxo/a.

13. OnpeneneHne BHICOTHI BOJIOHATIOPHOM OAITHA W HATIOPOB B OT/AEIBHBIX
TOYKAaX CETH.
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14. Bp160p cBOOOJHBIX HAIOPOB B CETH MPHU XO39HCTBEHHO-TTUTHEBOM U MPO-
U3BOJICTBEHHOM BOJIOCHA0KEHUH U IIPU MOKAPOTYIICHUH.

15. PacueT BOJONIPOBOJHBIX CETEN C KOHTPPE3EPBYAPOM.

16. [loTokopacnpenenenue nus 3-x ciaydyaeB pacueta. OnpeneneHue NpuKku-
JIOYHBIX pacxoqoB. HazHaueHune nuameTpos.

17. Onpenenenuie BBICOTHI KOHTPPE3EpBYapa U HAIIOPOB B OT/AEIbHBIX TOUKAX
cetu. KoHCTpyKIIUs 1 000py10BaHUE KOHTPpE3epByapa (BOJOHANIOPHON OalllHy).

18. 3oHKpOBaHKE BOJOMPOBOIHBIX CETEH.

19. CuctemMbl MPOTUBOIIOKAPHOTO BOAOCHAOKEHUSI HU3KOTO U BHICOKOTO J1aB-
JICHUSL.

20. PacyeT BOIONIPOBOIHOM CETH Ha CiTy4ait mokapa. [IpoTuBomnoskapHeie 3a-
1ackl BOJIbI, UX pa3MELICHUE.

21. YBsi3ka BOAOMPOBOAHOM ceTn MeTo1oM M.M.Anapusiiiesa.

22. BoponpoBoHble TpyOy M UX CTBIKOBBIE COEIMHEHUS, apMartypa. [ 1youHa
IPOKJIAAKU TPyOOIpoBo10B. Bo1onpoBoiHbIE KOTOILIBI.

23. CucteMbl IPOU3BOACTBEHHBIX BOAOIPOBOAOB. MeponpusThs 1o coKpariie-
HUIO0 3a00pa BOJIbI U3 UCTOUYHHKA BOJOCHA0XKEHHU.

24. B3auMoCBSI3b MEX/1y COOPYKEHHUSIMH 10 pAacXOy U Haopy Ha IpuMepe
CUCTEM BOJOCHA0KEHUs ¢ 3200pOM BOJBI U3 IPUPOIHBIX UCTOYHUKOB. [IpuHIMn
OIPEJEIICHUS] PACYETHBIX PACXOA0B COOPYKEHUM.

25. HamopHo-peryiupyromiue 1 3arnacHble eMKOCTH B CHCTEMax BOJIOCHaOXe-
HUS, UX Ha3HaUYeHHe, pa3MeleHrue. CBs3b ¢ IPYTUMU COOPYKEHHUSIMMU.

26. [TneBMaTHyeCKre HAMIOPHO-PETYIUPYIONIHE YCTAHOBKU. PacueTr ycTaHOBKH
C IEPEMEHHBIM JaBJICHUEM. Y CTAHOBKH C IOCTOSIHHBIM JaBJICHUEM.

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

28. IIpaBuiia KOHCTPYHPOBAHUSI BOJIOOTBOIAIIEH CETH

29. TIpo10IKUTENIBHOCTh, UHTEHCUBHOCTD U TIOBTOPSIEMOCTH JT0XKIEH.

30. OmpeneneHne CyMMapHbIX PacXoJOB CTOYHBIX BOJ OT OTAEIbHBIX BHUJIOB
BOJIOTIOTpeOUTENEH.

31. OCHOBBI CTPOUTEILCTBA BOJOOTBOISAIICH CETH

32. I'nybuna 3aJ10)keHHs BOAOOTBOIAIICH CeTH.

33. [IpaBuia KOHCTPYUPOBAHKS BOIOOTBOISAIICH CETH.

34. Cuctembl BOIOOTBEIcHUS. BEIOOp cCCTEM BOIOOTBEACHUS

35. OnpeneneHre pacueTHBIX PACX0I0B Ha YYaCTKaxX CETH

36. @opMbI NOMEPEYHBIX CEUEHUI TPYO M KOJUIEKTOPOB

37. MeTtoauka THAPaBIMUECKOTO pacyeTa BOJOOTBOISIICH CETH

38.CocTaBnenue npoaoJIbHOTO MPO(UIISI KOJUIEKTOpa

39.0mnpenenenne pacueTHBIX PacX0I0B CTOYHBIX BOJ] HA yU4acTKax CETU

40. UcxonHble TaHHbIE AJI IPOCKTUPOBAHUS CUCTEM BOJIOOTBEACHUS

41. Metonuka pacyeTa ArOKepa

42. Cxema BOJOOTBEACHUS U €€ DJIEMEHTHI

43. MeToanka rujpaBIudecKoro pacuera BOJIOOTBOISIIEH CETH

44, OnpeneneHue CyMMAapHBIX PacxoJOB CTOYHBIX BOJ OT OTIEIbHBIX BUIOB
BOJIOTIOTpEeOUTEIEH.

45. TlpaBuna KOHCTPYUPOBaHUSI BOJOOTBOSIIECH CETH
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46. OmnpenenieHre pacueTHOTO Pacxo/ia J0KIACBBIX BOJ

47. CMOTpOBBIE KOJIOAIBI HA BOJAOOTBOISIIEH CETH

48. OnpeneneHue pacueTHBIX PacXoJ0B OT OTJEIbHBIX BUIOB BOAONOTpEOUTE-
nen

49. CocraBieHue Mpoa0JIbHOTO IPOQuIIsS KOJUIEKTOpa.

50. PacuetHoe Hacenenue. HopMbl BosooTBeieH s, KO3(PPUIIUEHTH HEPABHO-
MEPHOCTH BOJIOOTBE/ICHHS.

6.2. Onucanne nNokaszaresieil 1 KpUTEpUEeB KOHTPOJISA yCIIeBAeMOCTH,
ONUCAHME IIKAJ OLleHMBAHUA

I[J'ISI OLICHKH 3H&HPII>1, YMGHHﬁ, HaBBIKOB H (1)OpMI/Ip0BaHI/I51 KOMIICTCHIIMHN IIO
AUCHUIIIIMHC IIPUMCHACTCA TPaIUIHNOHHAA CUCTEMA KOHTPOJIA U OLICHKH YCIICBACMO-
CTH CTYACHTOB.

HpI/I HCIIOJIBb30BaHHUU TpaI[I/IHHOHHOfI CHUCTCMbI KOHTPOJISI U OOCHKH YCIICBACMO-
CTHU CTYACHTOB OOJI’KHBI OBITh MMPCACTABJICHbI KPUTCPUHN BBICTABJICHHN OLCHOK I10 4C-
TBIp€X6aHHBHOﬁ CUCTCMC «OTJIMYHO», «XOPOIIO», KYHOBJICTBOPHUTCIILHO», «HCYIO-
BJICTBOPUTCIIBHO» .

KpuTtepun onieHnBaHus pe3yJbTaTOB 00y4eHH s
Tabauna 8

Onenka Kpurepun onenuBanus

OLCHKY «OTJIMYIHO» 3aCITYKUBACT CTYACHT, OCBOMBIIHH 3HaHUs, yMC-

Bricokunii ypo-

BEHb «5»
(oTHMuHO)

HUS1, KOMIIETEHIIMH U TEOPETUUECKUI MaTepuan 6e3 mpoOesoB; BhINO-
HUBLINH BCe 3a/laHusl, IPEIyCMOTPEHHbIE YUeOHBIM IIJIAHOM Ha BBICO-
KOM Kau€CTBEHHOM YpPOBHE; IPAKTUYECKHE HABBIKU MPOPECCHOHATIBHO-
ro MPUMEHEHHsI OCBOCHHBIX 3HAHUH C()OPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xoporo)

OLICHKY «XOPOII0» 3aCIy>KUBACT CTYIEHT, IIPAKTUYECKH OJTHOCTBIO
OCBOMBIIINM 3HaHUS, YMEHHUsI, KOMIIETEHIIUU U TEOPETUUECKUI MaTepH-
aJl, yueOHbIE 33/1aHUs HE OLIEHEHbl MAKCUMaJIbHBIM YUCIIOM 0aJlioB, B
OCHOBHOM C()OPMHUPOBA MPAKTUUECKHE HABBIKHU.

[Toporosslii ypo-
BeHb «3» (ymoBie-

OLICHKY «YAOBJIETBOPHUTEJIABbHO» 3aClIyKUBACT CTYACHT, YaCTUYHO C
np06enaMI/1 OCBOUBIIHI 3HaHUA, YMCHHUA, KOMIICTCHIUN U TCOPETHUYIC-
CKHit MaTcpHrall, MHOTHC y‘-Ie6HLIC 3adaHusd 0o He BBITTIOJIHUII, oo

TBOPHUTENHHO)
OHH OIICHEHBI YKCIIOM OaJUIOB OJIM3KUM K MUHHUMAJILHOMY, HEKOTOPBIE
NpaKTHYECKHE HABBIKH HE COPMHUPOBAHBI.
MuUHUMANIBHBIA | OIIGHKY «HEYIOBJICTBOPUTEIBHOY» 3aCITyKHBACT CTYICHT, HE OCBOUBIINI
yYpOBEHb «2» (He- | 3HAHUS, YMCHHUsS, KOMIIETCHIIUH M TCOPETHYCCKUN MaTepual, yueOHbIe
YIIOBJICTBOPH- 3aJ]aHus He BBITIOJHUIIL, IPAKTUYECKUE HABBIKK HE CHOPMHUPOBAHBI.
TEJIbHO)

7. YueOHO-MeTOAN4YecKOe U HHpOpPMAIMOHHOE o0ecniedeHue TUCHMIIIMHBI

7.1 OcHoBHAas JaUTEpaTypa

1. Amu, Mynzep Cyneiiman. Hacocbl 1 HacOCHbIE YCTaHOBKU: YY€OHUK JIs CTY-

JICHTOB BBICIINX YYeOHBIX 3aBEIICHUH, OOYJIArOIIMXCS 110 HAIPABICHUIO TTOITOTOBKU
20.03.02 "ITpupomoodycTpoiicTBo U Bomomnob3oBanue". PekomengoBano YMO / M.
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C. Amm, [1. C. bermsipos, B. ®. UebaeBckuii; Poccuiickuii rocy1apcTBEeHHbBIN arpap-
Hbll yHUBepcuTeT - MCXA umenu K. A. TumupsizeBa (MockBa). — DJIEKTPOH. TEK-
ctoBble JaH. — MockBa: PITAY-MCXA um. K. A. Tumupsszena, 2015. — 330 c.:
puc., tabn., uB.ui1. — (150 ner PTAY-MCXA). — Komneknusi: YueOHas u yd4eOHO-
MeToanYecKas JUTEepaTypa. — Pexum JocTyna :
http://elib.timacad.ru/dl/local/357.pdf.

2. JIeontres, B. K. Hacocsl 1 HAaCOCHBIE YCTAHOBKU: Pacu€T HACOCHOU
YCTaHOBKH : yueOHoe nmocooue st By30B / B. K. JleontseB, M. A. bapameBa. — 2-¢
u3a. — Mocksa : U3narensctBo FOpaiit, 2022. — 142 ¢. — (Briciiee oOpa3oBanue).
— ISBN 978-5-534-13028-7. — TekcT : anexTpoHHbli // OOpa3zoBaTenbHas
mwiatgopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/496511 (nata ob6patienus:
14.09.2022).

3. Kypoukun, E. 0. HWnxeHepHbie cuctemMbl BOJOCHAOXKEHUS, BOJOOTBE/IC-
HUS, TeruiorazocHadkenus : yuebHoe nmocooue st By3oB / E. FO. Kypoukun, E. II.
JlamkuBckuit. — Mocksa : U3narensctBo FOpaiit, 2022. — 151 ¢. — (Bsiciee 06-
pazoBanue). — ISBN 978-5-534-14904-3. — Tekct : anekTpoHHbIN // O6Gpa3oBa-
TenbHas maTdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/496957

7.2 JlonoTHUTEJILHAS JIUTEPATYypa
1. Moprynos, K. I1. Hacocsl u HacocHbIE CTaHIMM : y4eOHOE TocoOue s BY-
30B / K. II. MopryHoB. — 5-¢ u3a., ctep. — Cankr-IletepOypr : Jlansb, 2022. — 308
c. — ISBN 978-5-507-44973-6. — Texkct : snexTpoHHbId // JlaHb : 3JIEKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/254657
2. Hlynxkas, E. E. Hacocel. HacocHble 1 BO3yX0OyBHBIE CTAHIIMH : Y4eOHOE TI0-
cooue / E. E. lllyuxkas, E. I'. IlypuxoBa, A. b. PonnonoBa. — PocrtoB-Ha-/lony :
Honckoit I'TY, 2021. — 140 c. — ISBN 978-5-7890-1967-2. — TeKcT : 37eKTpOH-
Heii  //  Jlamb  :  2nekTpoHHO-OMOnMoreyHas  cuctema. —  URL:
https://e.lanbook.com/book/237911
3. Kopuenckas, }O. B. Hacocbl 1 HacOCHBIE CTaHIIMHM : J1a0. MPAKTUKYM : y4eO-
Hoe nocodbue / FO. B. KopueBckas. — Owmck : Omckuii ['AY, 2017. — 115 ¢. —
ISBN 978-5-89764-612-8. — Tekct : onekTpoHHbld // JlaHb : 3JIEKTPOHHO-
oubnroreunas cucrtema. — URL: https://e.lanbook.com/book/113362

7.3 HopmaTuBHbIE IPAaBOBbIE AKTHI
1. CIT1 31.13330.2012 BonocHabsxenne. HapyxHble CETH U COOPYKEHUS.
2. CI1 32.13330.2012. Kananuzauus. Hapy:xHble CETH U COOPYKEHHUSL.
3. CII 66.13330.2011 [IpoekTupoBaHuE U CTPOUTEIHLCTBO HAIIOPHBIX CETEH BO-
JIOCHA0>KEHUS U BOJIOOTBEICHUSI.
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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

7.4 MeToanuyecKue yKa3aHusl, pEKOMEHIAUNH U APyrue MaTepuajibl K 3aHATHAM
1. Amu M.C., BeruspoB [I.C., [Tomepanne O.H. Cymko B.B.: Meroguueckue
yKa3aHHs O BBITIOJIHEHUIO JJabopaTopHbIX pador (Meronndeckue ykasanus) / M.C.
Amu, JI. C. bernspos.; M: Uzn-so ®I'BHY «Pocundopmarporex», 2017. 86 ¢
2. KoueroBa, H.I'., Cenbckoxo3siiicTBEHHOE BOJIOCHAOKEHUE U OOBOJHEHUE TEP-
putopuii: meroauueckue ykazanus / H. I'. KouweroBa, D. E. Hazapkumh;
Mockga, 2018 — 78 c.

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«HTEpHET», HEOOXOAMMBIX /IS OCBOCHUS M CIHUILUIMHBI (MOYJIA)

1. Daexkrponnbii karajgor Hayuno-Texunueckoin budauorexkn Kadeapsi ¢/x
BojocHAO:KeHus U BogooTBeneHusi PTAY-MCXA (http://isvov.ru)

9. o0ecnneuenusi 1 THGPOPMALMOHHBIX CIPABOYHBIX CHCTEM (TIpH

HEe00X0IUMOCTH)
1. www.consultant.ru Cnpaeoqmm npasosas cucmema « Koncynomanmlnocy.
Tabmauia 9
Ilepeyenb NporpaMMHOro odecrneyeHust
HaumenoBanue
Ne . HaumenoBanue Tun Tox
pasnena yueOHoOM ABTOp
n/n NMPOrpamMMmblI NMporpamMmblI pa3padoTku
AUCHMILIMHBI (MOAYJIs1)
Pemenne 3amaun mmose-
POYHOTO pacyera Ha
[15BM
meroaoM Jlobauesa- . . Pacaernas, .
1 Kpocca: Microsoft Office | paGora c Tab- Microsoft 2010
P ’ JIAIaMu
PacueT caMOTeUYHBIX U
HAMOPHBIX YYaCTKOB BO-
JOOTBOJSIIENA CETH

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM JIJIsI
OCylIeCTBJIEHUS 00Pa30BaTEJIbHOIO MPOLECcca M0 JUCHUIINHE (MOTYJII0)

Tabnuma 10
CeneHus 00 00eCrie4eHHOCTH CTIENNATM3MPOBAHHBIMHY aYAUTOPUSIMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

HaumeHoBaHMe crieniUaIbHBIX TOMeIlle-
HHMH U MIOMeIeHHi VI caMocTosATeb- | OCHaleHHOCTh crenuaJabHbIX IOMelleHH U 1o~
HOI1 padoThl (Ne yueOHOT0 KopIyca, Ne MelleHUH VISl CAMOCTOSITeJIbHOM PadoThl
ayINTOPHH)
1 2
29/104 1. JIadopaTtopubIii cteny «HacocHast yctaHoBka 1»
2 wt. (MuB.Ne 410124000602775)
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http://isvov.ru/

2. JladopaTtopublii ctena «HacocHas yctaHOBKa 2»
2 wr. (MuaB.Ne 410134000000156)
3.Jl1adopaTopHbIii cTena «HacocHas yctaHOBKa 3»
1 mr. (MuB.Ne 410134000000157)

4. JIaGopaTopHblii crena «HacocHast ycraHoBKa 4»
I wr. (MaB.Ne  410134000000697)

5. MapTel 12 .

6. locka menoBasi 1 .

7. Maxket — 3 mrT. ( uaB. NeNe 410138000000226,
410138000000227, 410138000000228)

8. Komnbiotepsl - 7 mt (MHB. NeNe
210134000000298,

210134000000299, 210134000000300,
210134000000301, 210134000000302,
210134000000303, 210134000000304 )

29/244 1. Hapter - 20 mT.
2. locka mestoBasi - 1 mir.
3. Nudopmanuonnbie cTeHanl - 28 mr

bubnuoreka, untanbHbIN 3a1: Kopryc 29,
1-pI1if 3TAX, YUTAIBHEIN 3211

bubanorexa umenu H.W. Xenesnona,
JlucrBennnunas amies, 1. 2k1.

11. MeToauueckue PEeKOMEeHIAlUMA CTYACHTAM 110 OCBOCHHIO JTUCHUILIMHDbI

Heab MeToAMYECKHX pPeKOMEHIANMH — HAY4YUTh CTyJeHTa 3((OEKTUBHBIM
npueMaM paboThl, TOMOYb MEPEUTH OT AEATEIbHOCTH, BBIMOIHIEMON MO PYKOBOJ-
CTBOM TIpEeIo/iaBaTensi, K JACATeIbHOCTH, OPTaHNU3yeMON CaMOCTOSTENbHO, K 3aMEHe
KOHTPOJISI CO CTOPOHBI MPETOaBaTeNIs CAMOKOHTPOJIEM.

3agauu MeTOAMYECKHX PeKOMeH Ialuid.

Hay4urts cTynenra:

. palMOHANbHBIM MpUEMaM padOThl MPU U3YYEHUU MaTepuayia U MOAro-
TOBKE U K CJlaye DK3aMEHOB;

. 3¢ (EeKTUBHO UCTIOIB30BaTh KOHCYNIBTALUU IIPETIOAaBATEIS;

. IIPUMEHSITh KPUTEPUH OLIEHKH CAMOOLIEHKH IIPU U3YUEHUN MATEPUAIIA;

. pe3yabTaTUBHO paboTaTh C JIUTEPATyPON;

OcHoBHBIMH (hopMamMH OOYYEHHS CTY/ICHTOB SIBJISIFOTCS JICKIIUU, TPAKTUUECKHE
1 J1abOpaTOpHBIC 3aHATHS, CAMOCTOSATEIbHAs Pab0Ta, M KOHCYJIbTAIUH.

Oouwiue npaguna u npuemvl KOHCNEKMUPOBAHUA JIEKUUTL

1. KoHcniektupoBaHue JIEKIUKA BEAETCS B CHEUHUAIBHO OTBEACHHOW JJISI 3TOTO
TeTpaju, KaXIbIA JIUCT KOTOPOU JOJKEH UMETh oIS (4-5 cM) ISl TOTIOJIHUTEIBHBIX
3anucei.

2. HeoOx0oaMMO 3amuchiBaTh TEMY U IUIAH JICKIUI, PEKOMEHAYEMYIO JINTepa-
Typy K TeMe. 3amucu pa3feioB JIEKUUU JOJKHbI UMETh 3aroJIOBKH, MOJ3aroJOBKH,
KpPaCHBIE CTPOKH.

3. Ha3BaHHbIE B JIEKIIMM CCHUIKM HA NEPBOMCTOYHUKH HAJO MOMETUTH HA MO-
51X, YTOOBI TIPU CAMOCTOSITEIPHON paboTe HAWTH M BIIUCATH UX.
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4. B KOHCIIEKTE JOCIOBHO 3alIMCHIBAIOTCS ONPEAEIICHUS IOHATUN, KATETOPHl U
3aKO0HOB. OCTabHOE I0JKHO OBITH 3aMMCAaHO CBOMMH CIIOBaMHU.

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

B KOHCHEKT cieayer 3aHOCUTH BCE, UTO MpENnoAaBaTellb MUILIET HA JIOCKE, a
TaK)X€ PEKOMEHTyeMbI€ CXEMBI, TAOIHIIbI, AUATPAMMBI U T.I.

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

MeToan4yeckue peKoOMeHAalus 10 padoTe ¢ JUTEPaATypOi

Ocoboe mMecTo cpean BUJOB CAMOCTOSITENIBHON padOThI 3aHUMAET paboTa ¢ Jin-
TepaTypoi, SBIIAIOMIASICS OCHOBHBIM METOJOM CaMOCTOSITEIbHOIO OBJIA/ICHUS 3HAHU-
amu. IlepeyeHp u 00beM JUTEpaTyphbl, HEOOXOJUMON ISl M3YUYEHUS TUCUUILIUHBI
«KoMmnproTepHBIE pacdeThl CUCTEM BOJAOIIOAAYN), ONPEAEIAETCS MPOrpaMMOi Kypca
U IPYTUMHU METOJUYECKUMH PEKOMEHIALUSIMU.

Bcro nurepatypy MOXKHO pa3fenuTh Ha yUeOHUKHU U yueOHbIE U METOAUYECKUE
nocoOusi, Hay4Hble MOHOTpa(pUUecKUe UCTOUYHUKH, Hay4YHbIE MyOIMKAlUU B IEPUO-
JUYECKOM neyaTu. M3 HUX MOKHO BBIJICIUTH JIUTEPATYPY OCHOBHYIO (PEKOMEH[ye-
MYI0), JOTIOJIHUTEIbHYIO U JIUTEPATYpPY AJIs YIIyOJIEHHOTO U3YUYEHHUs JUCIUILIIUHBIL.

W3ydyeHne TUCHUIUIMHBI ClIeyeT HaUYMHATh ¢ Y4eOHHUKA, IOCKOJIbKY YUEOHUK —
TO KHUTa, B KOTOPOH M3JI0’KEHBl OCHOBBI HAay4HBIX 3HAHUW IO OMNPEIEICHHOMY
MPEAMETY B COOTBETCTBUM C LIETSIMU U 33jadaMu 00yUYEHUs1, YyCTAaHOBJICHHBIMU pado-
yel mporpaMmoit 1 TpeOOBaHUSIMU TUJAKTUKH.

ITpu pabote ¢ nuTepaTypoil peKOMEHyeTCs:

- MEJIJIEHHO MPOYUTATh TEKCT, CTApPasiCh MOHATH CMBICII U3JI0KEHHOTO;

- BBIJICJIUTH KJIKOYEBBIE CIIOBA B TEKCTE;

- IOCTAPaThCsl MOHATH OCHOBHBIE UJIEH, TOATEKCT U OOIIMI 3aMbICEN aBTOPA.

- HE TepATh U3 BUJA OOIINNA KOHTEKCT U HE OTPYkKaThCsl Ype3MEPHO B JACTAIH.

- IPOBECTU KPUTHUUECKHUM paz00op TEKCTa ¢ MOCAEAYIOUUM KOHCTIEKTHPOBAHUEM.

- OTBETUTBH IIOCJIE IPOYTEHUS HAa BOIIPOCHI, IIOJATOTOBJIEHHBIE K TEKCTY.

HeManoBaxHyr0 poJib UIparoT 3allMCH, CACIAHHBIE B MPOLIECCE YTEHHs MaTe-
puana. OHU SBISIOTCS CEPHE3HBIM MOJICIIOPHEM B MOJArOTOBKE K 3K3aMEHaM, T.K. M03-
BOJIAIOT BKJIIOYATh TIYOMHHYIO MaMsITh M BOCIPOU3BOJIUTH COJIEp:KaHUE paHEe Mpo-
YUTAHHOU KHUTH.

CyuiecTByeT Tpu OCHOBHBIX CIOCO0a 3aMUCH:

a) 3alMCh WHTEPECHBIX, BAXKHBIX JUIsl 3alIOMUHAHUS WU TOCIEAYIOIIEro Mc-
M0JIb30BAHUS MOJIOKEHUH U (PaKTOB;

0) mocnenoBaTebHAas 3alUCh MBICTIEH aBTOpa, MO pa3aenam, riiaBam, naparpa-
¢dam kHuru. Takas 3anmuce TpeOyeT TBOpPUECKOW mepepadOTKHM MPOYUTAHHOTO, YTO
CHOCOOCTBYET MPOYHOMY YCBOEHUIO COJIEP)KaHUs KHUTH;

B) KpaTKOE M3JI0KEHNE NPOYUTAHHOI'O: COJEPKAHUE CTPAHUL] YKJIAbIBAETCS B
HECKOJIBKO (ppa3, copep:KaHHEe IJ1aB - B HECKOJIBKO CTPAHHI] CBSI3HOTO TEKCTa. JTOT
BU/I 3aIIMCH MpOIIIE, OJMKE K MEPBOMCTOYHUKY, HO MPU 3TOM TBOPYECKASI MBICIb YH-
TaTels MacCUBHEE, a MO3TOMY YCBOCHUE MaTepuaia ciabee
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BaxxHOoU cOCTaBISIOMEN HAYYHOTO U3aHUSI SABJISETCS CIIUCOK JIMTEPaTyphl, Ha
KOTOPYIO cchllaeTcs aBTOp. [Ipy BOSHMKHOBEHHMM MHTEpeca K KaKOW-TO 0OCyKiae-
MO B TEKCTE MPOOJIeMe BCEr/Ia €CTh BO3MOKHOCTh OOPATUTHCS K 3TOMY CIIHCKY.

KouncyabTanum ssistorcs 3ppextuBHbIMUA PopMaMu 00ydeHus. OHM UCTIONb-
3YIOTCSI JIIsl OKa3aHMs TIOMOIIM CTYJIEHTaM MpPH MOJArOTOBKE K TEKYIIEH U UTOrOBOU
aTTeCTalllH, JCKIUAM, IPAKTUIECKUM U JTa0OPATOPHBIM 3aHSITHUIM, & TAKKE WHIUBU-
yallbHOM paOOThl MpernojaBaTessi CO CTyACHTAMH, JKEJAIOIUMU YTIyOJIeHHO H3Y-
YUTHh MaTepHall.

OcCHOBHBbIC PEKOMEHAAUMH JIS OPraHU3ALMU CAMOCTOATEIbHON padoThI:

- IIepel U3YYEHHEM HOBOM TEMBI INPOUINTE «BXOAHOW KOHTPOJBY», UYTO IMO3BO-
JIUT BBISIBUTh U YCTPAHUTD MIPOOEIIbI B 3HAHUSIX;

- [IPY O3HAKOMJICHUH C HOBBIM pa3/elIoOM MaTepuaa ONpelelTe Ha PELICHHUE,
KAKHUX 3aJad OH HAIlpaBJICH B TEOPETUYECKOM M IIPAKTHUYECKOM IUIAHE, HA KaKHUE
po(heCcCHOHANIBHBIX KOMIIETEHTHOCTH O0pallleH, ¢ KaKUMU pa3ieaMu IPeblTyIero
MaTepualla CBsA3aH;

- CUCTEeMaTH4YeCKU IpopadaThiBaiiTe MaTepuail ayIUTOPHBIX 3aHATUN (110 KOH-
CHieKTaM y4eOHOI M Hay4dHOH JINTEpaType), BBHIIOJHANWTE JOMAIHUE 3aJaHMsl, pac-
YeTHO-rpauyeckue paboThl U YHNPAXKHEHUsS, TOTOBHTE JOKJIAIbI ISl BHICTYIUICHHUM
Ha CEMUHApax M MPAKTUYECKUX 3aHATUIX, TEMATUYECKUX NUCKYCCUAX U JIEJIOBBIX WT-
pax;

- PEryJIipHO IPOBOJMTE TEKYIIUH CaMOKOHTPOJb MPOWJIECHHOrO MaTepuana,
IIPUMEHSIS 1JIs1 3TOTO BOIIPOCHI U TECTHI;

- HCTIOJIB3YMTE KOHCYJIBTAMU MPETOAABATENS ISl IOJIYYEHUS PAa3bsICHEHHUH 110
CJIO’KHBIM pasziesiaM MaTepuaia U TEKyLIEro KOHTPOJIsA 3HaHUM;

- UCNOJb3yiTe KadeapanbHble METOAUYECKHE yKa3aHHUs 1O BBIIIOJHEHUIO Ca-
MOCTOSITEJIBHBIX JJOMALTHUX 33JJaHu, pacueTHO-TpapUuecKux padoT U yIpaKHEHUH;

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3aHATHH
CTyneHT, IponyCTUBIINHN 3aHATHS, 00s3aH O3HAKOMUTHCS C TEOPETUUECKUM Ma-
TEPUAJIOM 110 TEME€ MPOIYLICHHOIO 3aHATH; IPEABAPUTEIBHO BBINOJHUB IIPOILY-
LICHHBIM pacyeT, NPUATH Ha KOHCYJIbTALHIO K MPENOAaBaTENO I IIPOBEPKU IIpa-
BWJIBHOCTH BBITIOJIHEHHOTO PACUETa.

12. MeToaunvecKkue peKOMEHAALMH MPENoIaBaTesIM 110 OPraHU3aAlun 00yUeHu st
10 JUCIUIIJINHE

1. JIexun

Hcnonb3yroTes cieayronue METoIbl, CpeacTBa U (GOPMBI OOYyUCHUS:
1. Memoowt 06yuenua. B npouiecce yTeHUs JEKIUU HEOOXOAUMO MPUBJIEKATDH CTY-
JIEHTOB aKTUBHO IPUHUMATh YYaCTUE B YCBOCHUH M IOHUMAHHUS MaTepuaa, 3a1aBas
BOIIPOCHI 1 KOMMEHTHUPYS OTBETHI CTYAECHTOB.
a) no xapakmepy no3HaeameIbHOI 0eAmeabHOCHU .

- PENIPONYKTHUBHBIM,

- IPOOJIEMHBIH.
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0) no ucmouHuKy 3HaHuil.
- CJIOBECHBIM,
- HarJISIAHBIA (CXEMBbl, pUCYHKH, MOJICINIU, TTPE3EHTAIIUN ).
Konmponw yceoenusa ocylmiecTBIsICTCS TyTEM MPOBEJECHUSI KOHTPOJIBHON paboThl U
3ayera.
2.IlpakTryeckue 3aHATUS

[IpakTuueckue 3aHsATUS N0 gucuUIUIMHE «KoMmmbloTepHBIE pacdyeTbhl CUCTEM
BOJIOTIOZIa4M» HAMpaBJIeHbl Ha (OPMHUPOBAHUE Y CTYACHTA OOIICKYJIbTYPHBIX, U MPO-
dheccroHaNBHBIX KOMITETEHITNN, BKIIFOYAsi IPUOOPETCHNS 3HAHNUN, HABBIKOB U YMEHUHN
B IIPOCKTHO-U3BICKATEIIHCKOM, MPON3BOCTBEHHO-TEXHOJIOTHICCKON, OPTaHU3aIlMOH-
HO-YIIPaBJICHYCHCKOM W  DKIIEPUMEHTAIbHO-HCCICOBATEILCKONM, ©  HAy4HO-
WCCIICIOBATEILCKON JCATETHHOCTH.

Hcnonvsyemvie memoowvt 006yueHus:

- 00BSICHUTENIbHO-UJUTIOCTPATUBHBIN (PETPOTYKTHUBHBIMH )

- HarJIs,IHBIE METO/IbI (CXEMBbI, TaOJUIIbI, PUCYHKH, MOJIETH, TPUOOPHI, MPE3CH-
Tl )

- METO/Ibl W3JI0KCHHSI HOBBIX 3HAHUU

- METO/IbI 3aKPETUICHUS] 3HAHUN

- METOIbI KOHTPOJIA.

Hcnonwv3zyemvie cpedocmea ooyuenus: JlnnakTuueckas TEXHUKA: CXEMBbI, Tja-
KaTbl, TAOJUIII, BUICO-, KHHO-, TUA(UIBEMBI, HOYTOYK, POSKTOP U Ap. TEXHUYIC-
CKHE CPE/ICTRA.

IIporpammy pa3padoraJ:

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

- (Toammck)
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PELLEH3USA
Ha pa0o4yr0 NporpaMmy JucuuILIuHbl « KoMnbloTepHbIEe pacyeTbl CHCTEM BO-
ponoaaum» OITOII BO no nanpasiaenuio 20.04.02 «IIpupoaoo0ycTpocTBO U
BO/JI0NI0JIL30BaHUE», HANpaBJeHHOCTh «Hacochl, HACOCHBIE CTAHIIUM, BOJOCHA0-
’KeHHe, BOJ0OTBeeHNe U yIIpaBJieHHe BOAHBIMHU pecypcaMu»
(kBasiupuKanusa BbIMYCKHUKA — MATHCTP)

XanoBeiM Haptmupom Bnagumuposudem, mpodeccopom kadeapsl ruapoTex-
Huyeckux coopyxenuii ®I'bOY BO PI'AY - MCXA umenu K.A. TumupsizeBa q0k-
TOPOM TEXHUYECKHX HAYK (Jajiee MO TEKCTY PELEH3€EHT), IPOBEACHA pereH3us pado-
yel mnporpamMMbl JUCHUIUIMHBL «KOMIBIOTEPHBIE PacyeThl CHUCTEM BOJIOMOAAYM
OIIOIT BO no nanpasienuto 20.04.02 — «[Ipupoaoo0ycTpoicTBO U BOAOIMOIL30Ba-
HUE», HapaBJIeHHOCTh «Hacockl, HACOCHBIE CTaHLIMU, BOJIOCHA0KEHHE, BOJIOOTBEC-
HUE U yIpaBJeHUE BOJAHBIMU pecypcamu» (KBadu(UKaIs BBHITYCKHUKA — MAarucTp)
paspaborannoii B ®I'BOY BO «Poccuiickuii rocyaapcTBEHHBIA arpapHbIii YHUBEP-
cuteT — MCXA umenu K. A. TumupsizeBa», Ha Kadenpe cenbCKOX035HCTBEHHOTO BO-
JOCHAOKEHHS U BOJIOOTBeIeHus (pa3padorunk — A M.C. K.T.H., IOIICHT)

PaccmoTpeB npeicTaBieHHbIE HAa PELIEH3UIO0 MaTEPUabl, PELIEH3EHT MPUIIEN K
CJIEAYIOIIUM BBIBOJIAM:

1. IlpeabsiBneHHas pabouasi mporpaMMa AUCHUILIMHBI « KoMIbloTEpHBIE pacue-
Thl CHCTEM BOJONOJaYn» (nanee mno Tekcry lIporpamma) coomeemcmeyem TpeOoBa-
HussM OI'OC mo wampasneruio 20.04.02 — «IIpupogoo0yCcTpoCTBO M BOIOIIOIB30-
BaHue». [IporpamMmma codeporcum Bce OCHOBHBIE pa3fieibl, coomeemcmayem TpeOoBa-
HUSIM K HOPMaTUBHO-METOIMUECKUM JIOKYMEHTaM.

2. [Ipencrasnennas B Ilporpamme axmyansHocms y4eOHON TUCIUIUIMHBI B
pamkax peanuzauuu OIIOII BO ne nodneoxcum commenuro — MuCUUIIMHA BKIIOYEHA
B (GOpPMHUPYEMYIO YYACTHUKAMH 00Pa30BaTEIbHBIX OTHOIICHUM YacTh Y4EOHOrO Tijia-
Ha TI0 HAMPAaBJICHUIO MOATOTOBKH MPUPOI000YCTPONUCTBO U BOIONIOJIb30BAHUE

3. llpencraBnennsie B [IporpamMme mesim AUCIMIUIMHBI COOTBETCTBYIOT TPEOO-
BanusiM ®I'OC nampasnenus 20.04.02 — «IIpupogooOycTpoicTBO U BOIONOIB30BA-
HUE»

4. B cootBetrcTBUHU c [Iporpammoii 3a aucuurmaoi «KommnberoTepHbie pacue-
Thl CUCTEM BOJONOJAuM» 3aKperuieHo 2 kommneTrenuuid. {ucuunnuna «Kommnbrorep-
HbI€ pacyeThl CUCTEM BOJAOIOAAYMN» U npeacTaBieHHas [Iporpamma cnocoOHa peanu-
30BaTh UX B OOBSIBJICHHBIX TPEOOBAHUSIX.

5. Pe3yabTaThl 00yueHusi, mpejcTaBiieHHble B [Iporpamme B KaTeropusix
3HATh, YMETh, BJIAJIETh COOTBETCTBYIOT CNELU(PUKE U COJIEPKAHUIO JAUCLUIUIMHBI U
JEMOHCTPUPYIOT BO3MOXKHOCTb MOJTYYEHHUS 3asBJICHHBIX PE3YJIbTATOB.

6. O0uas Tpya0EMKOCTh TUCUUIUIMHBI « KOMIIBIOTEpHBIE pacYEThl CUCTEM BO-
JOTIOIa4YM» COCTaBIsIeT 3 3a4€THHIX enuHullbl (108 vacon).

7. Nadopmaniis 0 B3aMMOCBSI3U M3y4aeMbIX JUCIUIUIMH W BOMPOCAM HCKITIO-
YeHUs TyOJIMPOBAHUS B COACP)KAHWU TUCIUILIMH COOTBETCTBYET EUCTBUTEIIHBHOCTH.
HucunminHa «KoMIbIOTEPHBIE pacueThl CUCTEM BOJOINOJAYM» B3aHMMOCBS3aHA C
apyrumu auctumuinaamMu OITOIT BO u YueGnoro miana o HampasieHuto 20.04.02
— «[Iprpomnoo0ycTpOICTBO U BOJOMOIB30BAHME» U BO3MOXKHOCTH AyONMpPOBAHUS B
collepKaHuU OTCYTCTBYeET. [IOCKOJIbKY NUCUUILIMHA HE MPEIyCMAaTPUBAET HAIUYHE
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CHelUaIbHbIX TPEOOBAHMI K BXOJHBIM 3HAHUSIM, YMEHUSIM U KOMIETEHIIUSAM CTYIECH-
Ta, XOTSI MOXKET SIBJSATHCS MPEIUIECTBYIOMICH UIsl CeUalbHbIX, B TOM YHCIIE MPO-
dbeccuoHaNbHBIX JUCIUIUIMH, UCHIOJIB3YIOMUX 3HaHUs B oOnactu [IpuponoodycTpoii-
CTBO U BOJIOIOJIb30BaHUE B MPO(EeCCHOHATBLHON NesTeIbHOCTH MarucTpa mo JaHHO-
MY HaNpaBJICHUIO MOJTOTOBKH.

8. Ilpencrasnennas [Iporpamma mpesmnosaraeT UCIOIb30BAHUE COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJOTHI, UCIIONB3YEMbIEC TPU pEaTH3aAIMH PA3TMYHBIX BHIOB
yueOHOM paboThl. DopMbI 00pa30BaTEIBHBIX TEXHOJIOTUNA COOTBETCTBYIOT Crieludu-
K€ TUCIUIUINHBI.

9. Tlporpamma gucrumuinHbl « KOMIIBIOTEpHBIE pacueThl CHCTEM BOJIOIOTAYN)
npenoaraeT 5 3aHATHI B MHTEPaKTUBHOU (popme.

10.Bunpl, cogepxanue u TPYyI0EMKOCTh CAMOCTOATEIBLHON PabOThI CTY/ICHTOB,
npejacraBieHHble B [Iporpamme, COOTBETCTBYIOT TpeOOBaHUSM K IMOATOTOBKE BbI-
MyCKHUKOB, coaepxkamumcsi Bo ®I'OC BO namnpasnenus 20.04.02 — «IIpupomoo0Oy-
CTPOMCTBO Y BOJIOIIOJIB30BAHUE..

11.TIpencraBnenusie U onucanHbie B [Iporpamme (opmbl TEKyIIeH OICHKU
3HaHHUM (Oorpoc, Kak B (opme 00CYkIACHHS OTIEIbHBIX BOIPOCOB, TaK U BBICTYILJIC-
HUS U y4acTHE B JUCKYCCHUAX y4acTHE B TECTUPOBAHHMH - pabOTa C UCTOPUYECKUMHU
TEKCTaMH), COOTBETCTBYIOT ClielU(PUKE NUCIMIUIMHBI U TPeOOBAHUSM K BBITYCKHU-
KaM.

dopMa TPOMEKYTOUYHOTO KOHTPOJS 3HAHWW CTYACHTOB, MPEIyCMOTPCHHAS
[Tporpammoii, ocyrecTBiaseTcss B hopMe dK3aMeHa, YTO COOTBETCTBYET CTATYCY JHC-
IUIUIMHBI, KaK JUCUUIUIMHBI BapuaTUBHOW yactu ydyeOHoro mukia — bl ®I'OC
Hamnpasyieaus 20.04.02 — «IIpupogoo0ycTpoCTBO U BOAOMOI30BAHUE).

12.®opMmbl OIIEHKM 3HAHUM, TpeacTaBieHHble B [Iporpamme, COOTBETCTBYIOT
cneruprKe TUCIUTUIAHBI ¥ TPEOOBAHUAM K BBIITYCKHHUKAM.

13. VYyeOHO-MeTOAMYECKOE OOECIeUYCHHE MUCIUIUIMHBI MPEICTaBICHO: OC-
HOBHOM JuTepatypor — 4 uctounuka (6a30BbIil yueOHUK), TOMOTHUTEIILHON TUTEpa-
Typol — 3 HAMMEHOBAaHUH, MEPUOANIYCCKUMHU U3IAHUSIMH — 3 UCTOYHUKOB CO CChLI-
KOW Ha dJIEKTPOHHBIEC pecypchl, THTepHET-pecypchl — 2 UCTOYHHUKA U COOTBETCTBYET
tpeboBanusiM OI'OC nanpasnenus 20.04.02 — «IIpupo1000yCTpOHCTBO U BOJOMONb-
30BaHUE.

14. MaTepuaabHO-TEXHUYECKOE OO0ECIeUCHUE AUCIUIIMHBI COOTBETCTBYET
cnenupuKe TUCIUTUINHBI « KOMIBIOTEpHBIC pacdyeThl CHCTEM BOOIOAA4YM» M 00ec-
MEYMBACT MCIOJH30BAaHUE COBPEMEHHBIX 00pa30BaTCIIbHBIX, B TOM UYHCJIE HHTECPAK-
THUBHBIX METOJIOB OOYYCHMS.

15.Meroauveckre peKOMEHIAIIMN CTYICHTaM M METOIMYECKHE PEKOMEH IallUN
MIPETIOIaBaTEIISIM 110 OpPTraHU3aIui OOYICHHS 110 TUCIUIUIMHE JAI0T MPEACTaBICHUE O
cnenupuke oOy4IeHUS 10 AUCHUIUITHHE « KOMIIBIOTepHBIE pacyeThl CHCTEM BOIOIIOA-
Y.
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OBILIUE BbIBO/bI

Ha ocHOBaHMM NpOBEAEHHOIN PELIEH3UH MOYKHO CHIEJaTh 3aKJIIOYEHHE, YTO Xa-
pakTep, CTpYKTypa U coAepKaHue padoueld mporpaMmbl AUCHUILUIMHBI « KomnbroTep-
Hble pacueTsl cucteM Boaonoaaun» OIIOIT BO no nanpasnenuto 20.04.02 — «IIpu-
POI000YCTPOMCTBO M BOJOIOJIb30BaHUE», HampaBieHHOCTh «Hacockl, HacocHble
CTaHIIUM, BOJOCHA0KEHHE, BOJOOTBEACHHWE U YIPABICHUE BOJHBIMU PECYpPCAMU»
(xBanuduKaus Maructp), paspadorannas Anu M.C., JOLEHT K.T.H. COOTBETCTBYET
tpeboBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHHUSIM 3KOHOMHKH, PbIHKA TpyAa U
MO3BOJIUT MpHU €€ peaju3aluy YCIEIIHO 00ecreuuTh (POPMHpPOBAHUE 3asiBICHHBIX
KOMIIETEHITU .

Peuensent: XanoB H. B., npodeccop kadeapbl riipOTEXHUUECKUX COOPYKEHUM
OI'bOY BO «PTAY-MCXA um. K.A. Tumupsizeay,
JOKTOpP TEXHUYECKUX HAYK. L
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« » 202 .

33



