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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
KOMIIJIEKCHOT'O, CHCTEMHOI'O MPEJICTABICHUS O COBPEMEHHBIX TEHJACHUMUSAX Pa3BUTHS
nporpaMmmHoro ooecrnedenus st OBM u ceteil, BKIIIO4asi M3y4eHUE MaKeTOB COBpPe-
MEHHBIX MPUKJIATHBIX TPOrpamMM U MH(GOPMALIMOHHBIX TEXHOJIOTHI B 00pa30BaHUU.

MecTo AuCHUIIMHBI B Y4e0OHOM IUIaHe: TUCLIUIUIMHA BKIOYEHA B POpMUPY-
€MYI0 YyYaCTHUKaMH OOpa30BaTeNIbHbIX OTHOIIEHMH YacTh Y4YeOHOIo IUIaHa 110
HaIpPaBJICHUIO MOJTOTOBKU IPUPOI000YCTPONCTBO U BOJOIOIB30BAHHUE.

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 COBPEMCHHBIX CPEJICTB KOMITBIOTEPHOIO MPOCKTHPO-
BaHMS CHCTEM BOJIOCHAOKCHUS M BOIOOTBEICHUS

- MPUHIUIBI PEIICHHS 3a/a4, TCPMHUHOJIOIHIO, OCHOBHBIC MMOHSATHUS M ONpejie-
JIeHUS,

- TMOJIyYUTh MPEICTABICHUE 00 aIrOPUTMU3AIMU U U3YUYUTh COBPEMEHHBIC Me-
TOJIBI PEIICHHS 33]a4 Ha npumMepe nakera Matlab;

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



1. Ileanb ocBOEHNSI AUCHUILIHHBI

dopMUpOBaHKE Y MOJIOABIX CIIEIUATHCTOB KOMIUIEKCHOTO, CHCTEMHOTO TIpe/I-
CTaBJICHUS O COBPEMECHHBIX TEHACHIIUIX Pa3BUTHS MPOTPAMMHOTO 00eCTICYCHUS TSI
OBM u cereii, BKII0Yasi M3y4E€HHE MAKETOB COBPEMEHHBIX MPUKIIAIHBIX IPOTPAMM U
WH(POPMAITMOHHBIX TEXHOJOTHI B 00pa30BaHUH.

B pesynbraTe n3ydeHuss AMCUUTIINHBI OYAYIIHA MarucTpa J0KEeH OBITh TIOI-
TOTOBJICH K MPAKTUYECKON peaanu3alii MOJTydeHHBIX 3HAaHHUH, UCTIOJB30BaTh UX MPH
MPOCKTUPOBAHUH U IKCILTyaTaI[MH CUCTEM BOJIOCHAOXKCHHS M BOJIOOTBEICHHUS C TPH-
MEHEHHUEM HOBEUIITUX TEXHOJIOTHI 1 OBITh CIOCOOHBIM K CAaMOOOYUYEHUIO.

2. MecTo TMCUMILIHHBI B YUeOHOM Ipoliecce

HucuunnuHa «L{udpoBbie TEXHOIOTHUHU ATl pacdeTa CUCTEM BOOIOAAYU» OT-
HOCHUTCSI K OpPMUPYEMON yJYaCTHUKaMHU 00pa30BaTENbHBIX OTHOLIEHUN YacTh biioka
1. muctmmmuael yaeOHoro mnana. Jucnuminaa «L{udpoBbie TeXHOIOTHN IS pacyde-
Ta CUCTEM BOJONOJAUYM» peau3yeTcsi B cOOTBEeTCTBUU ¢ TpeboBaHusiMu PI'OC,
OIIOIT BO u YueOnoro miana no HanpasieHuto 20.04.02 «IIpupomnoodycTpoiicTBO
Y BOJIOTIOJIb30BaHUEY.

[IpenmecTByomuMU KypcaMy, Ha KOTOPBIX HEMOCPEICTBEHHO Oasupyercs
muciuiuinHa  «L{udpoBbie TeXHOIOTHY [IJIs1 pacyeTa CUCTEM BOJOTIOAUM» SBIISIOTCS
«OCHOBBI MaTE€MaTHYECKOr0 MOJICIMPOBAHMS CUCTEM BOJOCHAO0XKEHMSI U BOJIOOTBE-
NEHUsD», «ABTOMATU3AIMSA U DKCIUTyaTalusl MUQPPOBBIX CHUCTEM BOJOCHAOXKEHUS U
BO/JIOOTBeIeHU», «O00pyIOBaHHE CHCTEM BOJOCHAOXKEHHMS M BOJOOTBEICHUSY,
«udpoBoe mpoekTUpoBaHUE CUCTEM BOJOCHAOKEHHSI U BOJAOOTBeACHUD», «O00py-
JIOBaHHUE CUCTEM BOJJOCHAOKEHHSI U BOJOOTBEICHUS.

HucuunnuHa «L{udpoBbie TEXHOIOTHHU AJIST pacdeTa CUCTEM BOOIMOAAYN» SIB-
JSIETCSl OCHOBOMOJIATAIOIIEH /ISl M3yUYEHUs CIEAYIONUINX AMCIUILIINH: TMOATOTOBKA K
cllaue M cjavya rocy1apCTBEHHOTO SK3aMeHa.

OC00EHHOCTHIO AUCIUIUIMHBI SBISIETCS MOJy4YaTh U 00padaThiBaTh MH(OpMa-
LUIO U3 PA3INYHBIX UCTOYHUKOB, UCTIOJIB3Ys PA3IMUHBIE CPEACTBA U METO/IbI, HHTEP-
IPETUPOBATh MOJIyYE€HHbIE JaHHbIE A1 (HOPMUPOBAHUS CYKIEHUH MO mpodeccuo-
HaJBHBIM U COIMAJILHBIM TMpOOJeMaM, a TaKKe CTPEMUTHCS COOTBETCTBOBATh yCTa-
HOBJICHHBIM CTaHJIaPTaM WJIA IPEBOCXOUTH UX.

PaGouas nmporpamMma nucuuruinHbl «KOMIBIOTEpHBIE pacyeThl CUCTEM BOOIIO-
Ja4¥y NI MHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0POBBS pazpada-
THIBACTCS MHAWBHUIYATLHO C y4E€TOM OCOOCHHOCTEHW MCHXO(PU3NYECKOTO pPa3BUTHS,
WHIMBHUIYAIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3I0POBBS TAKUX 00YJArOIIHXCSI.

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

N3yyenue naHHON yuyeOHOW AMCIMIUIMHBI HAlpaBieHO Ha (HOPMHUPOBAHHE Y
OOyJaroIIMXCsl KOMIETSHITNH, MPeICTaBICHHBIX B Ta0ymiie 1.



4. CTpyKTYypa " coepkaHne TUCHUILTHHbI

4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM padoT
1o ceMecTpam
OO6mast TpyA0€MKOCTh JTUCHUIUIMHBI cocTaBiseT 3 3ad. ef. (108 gacoB), ux
pacmpeiesieHre 1Mo BuaaM paboT ceMecTpaM MPeACTaBICHO B Ta0IuIE 2.



TpeGoBanus k pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCHUNITIMHBI

Taomuna 1

No Nupekc s e MOy | A e [ B pesynbrare uzydeHus yaeOHOW TUCIUIUIMHBI 00yUYaroIHecs JOIKHBI:
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 pPOBaTh OCHOBHBIE COOPY)KEHUS CTPOUTEIILCTBA U
KOHTPOJISI CPOKOB M KQUeCTBa | TIOJpa3ICICHUS. CUCTEM BOJOCHA0- CUCTEM BOJOCHAOXKEHUS U BOJIO- | DKCIUTyaTaIlHH
pa3pabOTKU MPOCKTHBIX pe- KCHHUS U BOJJOOTBE- | OTBEICHHUS, OCYIIECTBIIATH JKC- CHCTEM BOJIO-
LIEHUI. JICHUS. IJTyaTalui0 COOPYKEHHM U CU- CHaOXKEHUS U BO-
CTEM BOJIOCHAOXKEHHSI U BOJIOO JOOTBEJICHHSI.
1 [1Koc-4.2 OCHOBHBIE METO/Ibl U | aHAJIM3UPOBATh TUIIOBBIE IIPOEK- | HABBIKOM BbIOOpaA
' [TKoc-4 YMeHHe UCTIONIBb30BaTh | ME-TOJMKHU PEIICHUS | Thl B 00JIACTH WHKCHEPHBIX CH- TUTIOBBIX TIPOCK-
3HAHUS COJICP)KaHUS | 3a7a4 B o0iacTu CTEM BOJIOCHA0KCHHUS U BOJIOOT- | TOB, COOTBET-
paboThI MPOEKTHOTO WH)KEHEPHBIX CH- BE/ICHUS 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 IIPUMEHATH METO/IbI MaTEMaTH - METOJIaMH UCCIIe-
CJIeIOBaHM MpoiieccoB GyHK- | 3HAHUS U BIaJCHHE HayKe ¥ TEXHHUKE KaK | YeCKOTO MOJICIMPOBAHUS TIPU UC- | JOBaHUS MPUPOI-
IMUOHWPOBAHUA IPUPOJHO - METOdaMMU HUCCJIEa0BA- | O COLIUAJIBHO- CJICAOBAHUHW NIPUPOJHBIX ITPOLEC- HBEIX OOBEKTOB U
TEXHOTEHHBIX CUCTEM JJISl CO- | HUM CHCTEM. KYJIbTYpHBIX (peHO- | COB. TpaHchopmaruu
2 MKoc-5 BCPIICHCTBOBAHUA TCXHOJIO- MCHAaX U CIicnuaib- TBCIACHUA. ux Q)YHKHI/IOHI/I-

THi C 11€JIbIO TOBBILIEHUS d(]-
(eKTUBHOCTH UX PabOTHI U
o0ecrieyeH s BBIOJIHEHUS
TpeOOBaHUH IKOJIOTHIECKOM
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
TpyroéMkocThb
Bun yueOHo# padoThI B T.4Y. [10 ceMecTpam
yac.
Ne 4
O0mas TPy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KonrakTHas pab6ora: 54,25 54,25
AyautopHasi pabora 54,25 54,25
8 MoMm uucue:
nexyuu (J1) 18 18
npaxmuyeckue 3anamus (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 nogmoperue NeKYUOHHO20 Mamepuala u ma-
. 24,75 24,75
mepuana y4eOHUKo8 U y4eOHblX N0coOUll, N0O20MOBKA K NPax-
MUYECKUM 3AHAMUAM.)
Iloocomoska k 3auemy 9 9
Bun npomexyTo4HOro KOHTpOJIA: 3a4€T
4.2 ConepxxaHue TUCHHIINHBI
Tabmauma 3
TemaTnuyeckuii NUIaH y4eOHOM IMCIUTIIIUHBI
HaumeHoBaHue pa3nesioB H TeM SYIMIOPHAAPA GO Bueaynuro
THCHHILIHH (YKPyIHSHO) Bceero J 13 JIP IIKP pHast
padora CP
Pa3znen 1. OcHoBBI
TUAPaBJINYECKOr0 paciyera cucreM 52 10 10 10 22
BOJO0CHA0KEeHHS.
Paszgea 2. OcHOBBI
THAPABJIHYECKOI0 pacyera 46,75 8 8 8 22,75
BOJIOOTBOJISAIIIMX 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 THAPABJIMYECKOr0 pacyera CUCTEM BOJOCHADkKe-
HHUSA.

Tema 1.1. Peorxcumvt nompebieHust 600blL.

[ToTpeOnenue BOABbl Ha XO3AWCTBEHHO-TUTHEBBIC, MPOU3BOIACTBEHHEIE,
IIPOTHUBOIIOKAPHBIE U Apyrue Hyxabl. Hopmbl pacxomoBanust BoAbl. MeTobl
OTIpe/IEeNICHNUs KOJIMUECTBA MOTPEOIIIEMOil BOIBI HA pa3inuyHbie HYX bl Tpedo-
BaHMS K KaYECTBY BOJIBI JJI PA3JIMYHBIX BUJOB NOTPEOUTEIIEH.

Pexxum motpebiieHns BOJbI Ha XO35AMCTBEHHO-IIUTHEBBIE LIEJM Hacese-
Hus. HepaBHOMEpPHOCTh pacxoA0BaHMs BOAbI BO BpEMEHU U (PAaKTOPHI €€ OIpe-
nensitouue. [Tonsatre o ko3 UIMEeHTax CyTOYHOM M YaCOBOW HEPABHOMEPHO-
CTH M OIpejAesieHue UX 3HadyeHW. B3zanMocBs3b 3HaueHHH KO3()PHUIMEHTOB
HEPaBHOMEPHOCTH U peXrMa BojaonorpedneHus. TabinyHoe U rpaduueckoe
OTpa)keHUE pexHrMa BojaonorpedneHus. Pexum pacxomoBaHusi BOJbl Ha Mpo-
W3BOJICTBEHHbIE U OBITOBBIE HYXIbl MPOMBIILICHHBIX NPEANPUSITUH, TOJIUBKY
VIHI U 3€JIEHbIX HacaXJeHWi. PaznuuHble BUABI 3aaHUSI PEKUMa BOJAOIO-
TpeOIeHUs] TPOMIIPEIPUITHIA U HACEJIIEHHBIX MMyHKTOB. ONpeeNeHne pacyeT-
HBIX CPEJIHUX U MAKCUMAJIbHBIX CYTOYHBIX, YACOBBIX U CEKYH/IHBIX PACXO/IOB.

Tema 1.2. Peotxcum pabomsl 6000CHAOHMCEHUS.

Pexxum paboThl OTAENBHBIX COOPYXEHUH CHUCTEM BOJIOCHaOXeHus. Mx
TexHosornyeckas (pyHKIMOHaIbHAs) B3auMHasl CBsI3b. ['paduueckoe nzodpa-
YKEHUE B3aMMOCBS3M PEKMMOB BOJONOIAYM U BoAonoTpedsieHus. Ponb Hacoc-
HBIX U OYMCTHBIX CTAHUMMU, BOJOHAIIOPHON OAlllHU U pPe3epBYyapOB YUCTOU BO-
Ibl B paboTe cucTeMbl BOJOCHAOXKeHU. X 3HaueHue B 00ECIEYeHUH 3KOHO-
MUYHOCTH M HaJAEXKHOCTU paboThl cucTeMbl.OmpeneiaeHre peryinpyrommx
(aKKyMyJIHPYIONTUX ), TPOTUBO-TIOKAPHBIX M aBApUMHBIX 00HEMOB 3aI1acoB BO-
16l B 0aKe BOJOHANOPHOW OAlllHU U pe3epByapax yucTor Bojbl. Onpenenenue
TpeOyemMoro cBOOOHOTO Haropa BOJAONPOBOJAHON CETH U BBICOTHI BOJIOHAMIOP-
HOM OarHu.

OcHOBHBIE pacUeTHBIE PEXKUMBI PabOThI CUCTEM BogocHaO)eHus. Oco-
OCHHOCTU PEKUMOB PAOOTHI CUCTEMBI BOJAOCHAOXKEHUSI C HECKOJIBKUMHU BOJIO-
MUTATEISIMU U HAIOPHO-PETYIUPYIOMHUMHU eMKOCTAMH. OCcOOEHHOCTH pabOThI
1 pacuera 0e30alIeHHbIX CUCTEM BO10CHa0KeHUs. OO0CHOBAHUE PEKUMOB pa-
OOTBHI HACOCHBIX CTAHIIMUA U EMKOCTEN.

Tema 1.3. Obwue 6onpocvl NPOEKMUPOBAHUL 800080008 U B0OONPOBOO-
HbIX cemell.

Tunel BOAOBOJOB U BOAOIPOBOJHBIX ceTeil. TpeboBaHuUsl, IpeIbsBIIsie-
Mble K HUM. [IpHHIIUIIBI TpacCUPOBKU BOJONPOBOIHBIX JIMHUN. Y4eT TpeOoBa-
HUI HaJIeKHOCTU QYHKIIMOHUPOBAHUS CUCTEM MOJAYU U PACIIPEIETICHHS BOIBL.
MeTtoasl obecrieuenust TpeOyemoi HaaexkHOCTH. Moaenu oTOopa BOABI U3 Ce-
Teil. OCOOEHHOCTH MOJa4M BOJIbl MarkCTPaJbHBIMU U PaCHpeNeIUTEeIbHbIMU
JUHUSIMA KOJIBIICBOW BOJOIPOBOIHOM ceTh. PacueTHbIe pexxuMbl 0TOOpA BOJIBI
u3 cetu. PacuetHble cxeMbl 0TOOpa BOIbI K3 ceTu. [IpuHuIMnbBI onpeneneHus



JTMaMEeTPOB TPYO BOJIONIPOBOJIHBIX JIMHUW M TTOTEPHh HAIMOpa B HUX BhIpakeHue Beu-
YUHBI SKOHOMUYECKHMX 3aTpat JjIsl BOAOMPOBOIHBIX JUHUM (BOJOBOJORB) MPHU IOAaYEe
BO/JIbl HACOCAMU U TIPY TPaBUTALIMOHHON Moja4e Mo HamopHOMY BojoBoay. Omnpene-
JICHHE PKOHOMHYECKH BBITOJHBIX auaMeTpoB TpyO. Ilotepu Hamopa B TpyOONpoBO-
nax. opMybl ¥ TaOIUIIBI )1 TUAPABINYECKOTO pacueTa BOJIOIPOBOAHBIX TPYO U3
Pa3JIUYHBIX MATEPUAIOB. YUET BO3MOXXHOTO W3MEHEHHUSI THIIPABINYECKOIO COIPO-
TUBJICHUS TPYO B Mpoliecce dKCIUTyaTall|u.

Tema 1.4. Teopemuueckue ocHosbl U Memoobl 2UOPABIULECKO20 paciemda 80-
O0ONPOBOOHBIX Cemell.

CBoiicTBa BOJIONIPOBOAHBIX CE€TEH. 3aauu TUAPABIMYECKOIO pacuera KoJiblie-
BBIX BOJIONIPOBOJHBIX ceTeil. [IpeaBapurenbHOe MOTOKO-paCpe/ieNieHUe B KOJIbIIE-
BBIX CETSX C yUE€TOM TpeOOBaHUS HAJIE)KHOCTU. TeopeTnuueckue OCHOBBI TUpaBiInye-
CKHMX PacdeTOB BOJIONPOBOJHBIX ceTel. Teopus U MpakTUYECKUE METOJIbl BHYTPEH-
Hel yBs3kHu KojblieBbIx ceter (B.I. JlobaueBa, M.M. Auapusiiesa u np.). Yucien-
HbIE METO/IbI TIOBEPOYHBIX PACUETOB CETEH ¢ YUETOM MX COBMECTHOM pabOThI C BOJIO-
MOTPEOUTEISIMU, aKKYMYJIATOPAMHU BOJBI U IIPU HAJIMYKMU HEe(PUKCHUPOBAHHBIX OTOO-
pOB.

AHaJIN3 ¥ UCIOJIb30BaHUE PE3yJIbTATOB pacueTa CeTH VIS OmpeiesieHus pado-
YUX JIaBJICHUH, ThE30METPUUECKUX OTMETOK M CBOOOHBIX HAIIOPOB B €€ OTACIIHHBIX
Toukax. Beibop pexxuma pabotsl Bomonotpeduteneit. [Tlogdop mapku HacocoB. Oco-
OCHHOCTH pacueTa pa3BETBJICHHBIX ceTeil. OCOOEHHOCTU pacyeTa TpaBUTAIMOHHBIX
BOJIOBOJIOB. Pacuet BogoBOIa. OnipeeneHne Yncia NepeKItoueHuid Ha BOJIOBO/IAX 10
JIOMYCTUMOMY CHMKEHHIO TI0J1a4M BOJBI TIPU aBapuu. 3aliuTa BOJIOBOJOB OT TUIpaB-
JIMYECKOT0 yapa.

Tema 1.5. Mamemamuueckoe onucanue 3a0auu N08ePOYHO20 pacuema Kovlye-
6ot cemu. Memoo Jlobauesa-Kpocca.

YucieHHble METO/IbI MOBEPOUYHBIX PACYETOB CETEM C YYETOM MX COBMECTHOU
paboThI ¢ BOAOMOTPEOUTENSIMUA U TIPU HATMYUU HE(DUKCUPOBAHHBIX OTOOPOB. MeToa
Jlo6aueBa-Kpocca. AHanu3 U MCIOIB30BAaHUE PE3YJILTATOB pacueTa CETH IS OIpe-
JeJICHUS IMhE30METPUUSCKUX OTMETOK ¥ CBOOOHBIX HAIIOPOB.

Tema 1.6. Ilpumenenue [IBM ona pacuema u npoekmuposauus cucmem no-
oauu u pacnpeoenenus 800bl.

3a7ayd ONTHMH3AIlMA BOJIOMPOBOJHBIX CETEH, perlaeMble C MPUMEHEHUEM
II5BM. B03MOXKHOCTH MOBBIIICHUS SKOHOMHYHOCTH U HAJEKHOCTH CHUCTEM IOJIa4YU
U pacrpenenenus Boabl. [IpakTuueckue MEeTo bl U MPUEMbI MPOBEJACHUS pacueTOB HA
II5BM cucreMm nomadu BOJIEL.

Pa3nen 2. OcHOBBI THAPABJIMYECKOr0 pacyeTa BOJ0OTBOASIIMX CeTeil.

Tema 2.1. OcoOEHHOCTU JBUKEHUSI CTOUYHBIX BOJI B BOJOOTBOSIINX CETAX.

Pacuernbie dopmynbl. PacueT caMOTEUHBIX M HAIOPHBIX YYaCTKOB BOJOOTBO-
JAIIEH CeTH U JIOKepoB. [IpakTuueckne mpuemsl pacuera BOJOOTBOJAIINX CETEU U
OCOOEHHOCTH pacyeTa C HCIOIh30BAaHUEM KOHTPOJBHBIX mporpamMMm. DopMbI morie-
PEYHOT0 CeYeHHsI KOJIJIEKTOPOB U TpyOomnpoBo10oB. CreneHs HamonHeHus Tpy0. Cko-
POCTH U YKJIOHBL.

Tema 2.2.. [Ipouzeo0cmeeHH0-061mo8as 60000MB0OAWAS. CEMb
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PacyeTHble pacxonbl CTOYHBIX BOJ. YzenbHOE BojmooTBeneHue. Koad-
bunreHTs HepaBHOMEpHOCTH. OnpeieNieHue PacueTHBIX PacXo0/l0B OBITOBBIX U
MPOU3BOICTBEHHBIX CTOUYHBIX BOJI.

Tema 2.3. [Ipoekmuposanue cxem 80000MEOOAUWUX CEMEll.

Knaccudukanus cxem BomooTBoasmmx ceteil. [IpoextupoBanue
BOJOOTBOAAIIMX ceTeil. [I[puHIUIBI TPacCUPOBKH YIUYHBIX ceTeil. OcoOOeHHO-
CTH MPOEKTUPOBAHUS BOJOOTBOASAIINX CETEH TPOMITPEATIPUSITHIA.

['myOuna 3anoxenus TpyoonpoBoaoB. Pacmnonoxenue TpyoompoBoaoB B
noTnepevyHoM npoduiie mpoe3noB. OnpeneneHne pacueTHBIX PacXoA0B i OT-
JETbHBIX YYACTKOB CETH.

Tema 2.4. I'uopasruueckuii pacuem u 8bICOMHOE NPOEKMUPOBAHUE B0-
0oomeoosweli cemu.

Krnaccudukanusa cxeM BOJOOTBOISAIINX CETEH, MOPSIIOK T'HIPaBIMYECKO-
ro pacdera, JUKTYIOIINE TOYKH, TUKTYIOIIUE BETKH, II1aBHBIA KOJIEKTOp, TITy-
OvHa 3aJ0)KeHUs TPYOONPOBOJIOB, OINpPEAEICHUE PACUETHBIX PACXOJIOB U TIO-
CTpOE€HHUE MPOI0JIbHBIX Mpoduiei. [[poekTupoBanue BOAOOTBOASIINX CETEH.

Tema 2.5.. [Ipumenenue I1IBM ons pacuema 60000meooawux cemeii.
Pacuernas cxema ceru, HymMepauus y3ioB, HHboOpMalusg o0 ydacTKax,
pabota ¢ [I9BM B quagoroBoM pexume, BBOJ UCXOIHBIX JaHHBIX. THUIIHYHBIC
omuOKHU TIpH BBOJIe HH(pOpMaIuu. Pe3ynbpraTsl pacuera v UX aHAIU3.

4.3 Jlekunu/mpakTHYECKHE 3aHATHS

Tabnuna 4
CopaepxaHue JJeKIUI MPAKTUYECKHUX 3AHATHI U KOHTPOJIbHbIE MEPONIPUSITHS
Bun
. | ®opmupyeMbI
Ne Ne u HazBaHue JeKU Ui KoHTpoJabHOr | Kos-Bo
Ne pazpena N e
n/n NPAKTHYECKUX 3aHATHI 0 4yacoB
KOMIETEeHI[UH
MepONPUSITHUSI
Pasnen 1. OcHOBBI THAPABIHYECKOIO pacye-
Ta CHCTEM BOJOCHAGKEHHS.
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 UCKYCCHSI;
Konnqecha HO"P; g6n${e [Koc-4.1; Tgcm y013aH1,/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 pabomsi JKUM pabOTHI OTACITBHBIX [MKoc-4.2. JTUCKYCCHS, 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 BOZOIIPOBO/I- 2
3 | muposanus 600o- | HBIX ceTel
60006 u 600onpo- | Ilpakruueckas pabora Ne | [TKoc-4.1; Omnpoc / 4
B800HbIX cemell. 2,3. Pacuernsie cxemnl oT- | [1Koc-4.2. JIMCKYCCHS;
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Bun

Ne Ne u Ha3zBaHue JieKIUI DopmupyemeI KOHTpoJbHOT | KoJ-BO
Ne paznena - e
n/n NPaKTHYECKUX 3aHATHI 0 4acoB
KOMIETEeHIIHI
MepPONPUSITHSI
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. TCKYCCHS,
u Memooul 2uopas- | HeIX U padota ¢ [IDBM B TectupoBanue
4 | 1uueckoeo pacue- | THATIOTOBOM PEXKUME TIPH 4
ma 8000NPoBO0- pacdere cerei
HbIX cemeli. BOJIONIOAAYH
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. TUCKYCCHUS,
. 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. TUCKYCCHUS,
pacuema u npoex- | Excel u npeicraBineHue TectupoBanue
6 | muposanus cu- pE3yJIbTaTOB 4
cmem nooaqu u pacuera B TaOJIMIHON 1
pacnpeoenenusi rpaduydeckoit popmax
6000l.
Pa3nes 2. OcHOBBI THIPABIMYECKOr0 pacye-
Ta BOJOOTBOASAIIMX CeTeM.
Tema 2.1. Oco- Jlextmst Ne 6,7. Pacuer Bo- | [1Koc-5.1
bennocmu 0sudice- | TOOTBOASIINX CETEH U 4
HUs CMOYHbIX 800 | 0OCOOCHHOCTH MX pacueTa
7 | 8 6000omeodsuwux | IlpakTrueckas padoTta Ne [1IKoc-4.1; Omnpoc /
cemsix. 6,7. Pacuer caMOTEUHBIX U ITKoc-4.2. JTUCKYCCHS, 4
HAIIOPHBIX YIaCTKOB BO- TectupoBanue
JIOOTBOJSAILEH CETH
Tema 2.2.. [Ipous- | JlabopaTopHas pabota Ne [TKoc-4.1; Ompoc /
800CMBEHHO- 6,7. PacuerHble pacxo/bl [TKoc-4.2. TMCKYCCHS,;
g | 6vimoeas 60000m- | CTOUHBIX BOJ TectupoBanue 4
6005U4A51 CeMb
Tema 2.3. [Ipoex- Jlextus Ne 8,9. TIpoekTu- [1IKoc-5.1
MUpoBaHue cxem pPOBaHKE BOJAOOTBOISIIINX 4
680000MBOOSUUX cerei
9 | cemeii. [Tpaktuyeckas padora Ne [1IKoc-4.1; Ompoc /
8,9. Onpenenenue pac- [1Koc-4.2. JTUCKYCCHS, 4
YETHBIX PACXOJI0OB JJIsl OT- TectupoBanue

JACJIBHBIX YYaCTKOB CCTHU
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Bu
. | DopMupyeMbI A
Ne Ne u Ha3BaHmMe JeKuUi KOHTpPOoJbHOr | KoJi-BO
Ne paznena - e
n/n NPAKTUYECKUX 3aHATHI ) 4yacos
KOMIETEeHIIHI
MepPONPUSITHSI
Tema 2.4. I'uopas- | Jlabopatopnasi pabota No [TKoc-4.1; Ompoc /
auveckuti pacuem | 8. Tlopsmok rugpaBinge- [TKoc-4.2. TCKYCCHS,
U 8bICOMHOE Npo- | CKOTO pacyeTa CXeM BOJI0- TectupoBanue
10 | exkmuposanue 60- | OTBOISAIINX CETEH 2
0oomeoosiuell ce-
mu.
Tema 2.5.. Ilpume- | Jlaboparopuast pabota No [TIKoc-4.1; Ompoc /
Henue [I9BM ons | 9. Anroputm pacyera Bo- [TKoc-4.2. TUCKYCCHUS,
11 | pacuema 6o0oom- | nooTBOAALIUX CeTEM TectupoBanue 2
8005UX cemell.
Tabmuia 5
Hepequb BOIIPOCOB VIS CAMOCTOATEC/ILHOI0 N3YYCHUA TUCITUILIINHDBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIsI CAMOCTOSATEIbHO-

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 I1Koc-4.1; I1Koc-4.2, [TKoc-5.1)

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

pabomol CTaTKH.
8000CHabCEHU. 2. Cucrema mpoMBOIOCHA0KEHHSI C TIOBTOPHBIM MCIIOIb30BaHIEM
2 BO/Ibl, €€ IOCTOMHCTBA U HEJOCTaTKU.

3. O0OpOTHBIE CUCTEMBI BOJIOCHAOKEHNS, X JOCTOMHCTBA U HEJIO-
CTaTKH, €€ JJOCTOMHCTBA U HEJIOCTATKH.
(Peanuzyemvle komnemenyuu [1Koc-4.1; I[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.
8000npo6ooHbIx 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 BOJIOITPOBOJHOM CETH.
ueckoeo pacuema 3. HopmaTtuBHas 6a3a, 3ay105keHHasl B MOJIEb pacuyéra HapyKHOU
8000NPOBOOHBIX Ce- BOJIOTIPOBOHOM CETH.
metl. (Peanuzyemvie komnemenyuu [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. AHan3 1 UCTIONIBb30BaHKUE 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[IKoc-5.1)

Pazjnen 2. OcHOBBI rHIIPABJIMYECKOT0 pacyeTa BOJ0OTBOISIIIUX CeTeil.

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, I[TKoc-5.1)
80000MBOOAUUX
cemsix.
Tema 2.2.. 1. PacueTHbI€ pacxo/ibl CTOYHBIX BOJI.
Ilpouszeoocmeenno- | 2. OnpeneneHne pacueTHhIX PaCX00B OBITOBBIX U IPOU3BO/I-
5 bvimosas CTBEHHBIX CTOYHBIX BOJI.
680000MB00AUAS (Peanusyemvie komnemenyuu [1Koc-4.1; I1Koc-4.2, I[TKoc-5.1)
cemyp
Tema 2.3. Ilpoexmu- | 1. IlpuHUIUIIBI TPACCUPOBKHU YJIUYHBIX CETEH.
g | Pposanue cxem 6000- | 2. OnpeneneHue pacyeTHBIX PACXO0B JJI OT/EIbHBIX YYaCTKOB
omeooawux cemel. ceTH
(Peanusyemoie 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 I[1Koc-4.1; I[1Koc-4.2, I[TKoc-5.1)
Tema 2.5.. [lpumene- | 1. Anroputm pacdé€ra MpUTOKAa CTOYHBIX BOJ HA KaHAIM3AL[MOH-
nue I[IDBM Onst pac- | Hy10 HACOCHYIO CTAHIIUH.
11 | wema 60000me00si- 2. MaremaTtnueckoe MOJAEIMPOBAHNE TEXHOJIOTMYECKUX MPOLECCOB
wux cemeti. OYHUCTKH BOJBI.

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

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU

Tabmuma 6

IIpyMeHeHNe AKTHBHBIX H HHTEPAKTHBHBIX 00Pa30BaTEJIbHbIX TEXHOJIOTMHI

Ne HanmMeHoBaHMe HCO/Ib3YyeMbIX AKTUBHBIX U HHTEP-
Tema u popma 3ansaTHS .
n/n AKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI
1 | Metonb! onpeneneHus JI [IpoGnemHuas nexius
KOJIMYECTBA MOTpeOIsie-
MOM BOJIbI HA Pa3JINYHbIE
HYXIbI.
2 Pexum paboThl OTaEIB- I13 | I'pynmoBoe o0cyxkaeHue, TUCKYCCHUS
HBIX COOPY)KEHUW CHUCTEM
BOJIOCHA0KEHHMS
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 aTTeCTALMSA MO
UTOraM OCBOEHUS TMCHUIIMHBI

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

1. IlpumepHas remaTuxka PI'P

1. Meronosnorust pemenus 3aaad MaTeMaTHYECKOTO0 MOAECIUPOBAHUS B CUCTE-
Max BOJIOCHA0XKEHMUSI.

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

2. IIpumepsl TECTOB I TEKYIEr0o M MPOMeKYTOYHOI0 KOHTPOJISI 3HAHMIA
00y4aIoIMXCsi:

1. PacyeT BHyTpeHHEro BOJOIPOBO/IA 3aKII0UAETCS B ONPEACIICHUU:

a. paCUYETHBIX PACXOJI0B U OOIIET0 BOAOMOTPEOICHUS 3aHUs UK 0OBEKT, T0-
TEph HAIIOPOB B CETH U OTIEIBHBIX YCTPOUCTB;

0. pacueTHBIX PACXOJ0B U 00IIETO BOAOMOTPEOICHUS 31aHUS NI 00BEKTa, a
TaK)Ke B YCTAaHOBJICHUHU TMAMETPOB TPYO ¥ MOTEPh HATIOPOB B CETU U OTACIIBHBIX
YCTPOMCTB MPH YCIOBUU 00eCIIeueHusl HAZeXKHOro U OecriepeOoiHOro BOg0CHa0Xe-
HUS;

2. Yem 1o pesxxuMy paOOThI OTIMYAIOTCSI HACOCHBIE cTaHIuu 1-ro u Il -ro
noJrbema.

a. HC1 xavaeT Boy U3 HCTOYHHMKA HA OYMCTHBIE COOPYKEHUS, Ka4yaeT
pPaBHOMEPHO,

6. HC2 — monmaer Bozy B rOPOJCKYIO CETh,

B. Ka4aeT 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. [Ipu pacueT KOJIbIIEBOI BOIOTPOBOIHON CETH UCTIOIB3YIOTCS 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) MeHbIle 1 M.

6. MakcumanbHBIA CBOOOTHBIN HATIOP BOJAOIIPOBOIHOM CETH PaBEeH:
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 YCTAHOBKH 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 BOJOOTBOASIINX TPYO, H, M, mutst paz-
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 TJyOrHa 3a710KEHUsT BOJOOTBOASAIIMX TPYO NIPH YCIOBHUU
OTKPBITOM MPOKIAJIKU B CYTJIMHUCTBIX TPYHTax B MeTpax cocTasiser: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. Hanbompmmas PpaCuCTHasA CKOPOCTb ABUKCHUA CTOYHBIX BOJI, 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 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 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-BrIpaBHUBaHHE TPOU3BOIUTCS TOIBKO 1O Boje. 10. U3 ycnoBus He 3ammm-
BaHMs CKOPOCTH B JrOKepe, 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 MPUYMHON MPOSKTUPOBAHUS OBITOBOM CETH Ha YACTUYHOE 3a-
MOJIHCHUE SIBJISIETCSI HEOOXOIMMOCTh 00€CTICUCHUS

1-BeHTHIAIIUM CETH ;

2-TIpoTTyCcKa HanOOJIBIIIETO Pacxo/a;

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

21. JIns pacyeTra cCaMOTEYHBIX BOJIOOTBOJIAILMX CETEH HEJb3s1 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-ctanbHbie; 2-kepamMmuueckue; 3-0eTOHHBIE; 4-)Kee300€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 FOPOJOB WM pallOHOB MO KalUTAJIbHBIM 3aTpaTam
CJIeyeT OTJATh NPEANOYTEHHUE IIPU NIEPBOM OUEPEaN 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 TTPOKJIAIKK BOJTOOTBOISIICH CETH, CIEIYEeT MPHUHSTH YKIOH TIPOKIIAIKH
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 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 OCaaKa;

2. KOHIICHTpalMel ocajaka;

3. BIa)KHOCTBIO 0CAJIKa;

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
BEITMYMHE CKOPOCTH BOCXOIAIIETO TOTOKA, TO YaCTHIIBI OYIyT

1. BBIHOCUTKCS U3 TECKOJIOBKH;

2. mepemMeniaTbCs ¢ BOJIOK;

3. ocemaroT Ha JHO;

4. HaXOMSITCS] BO B3BEIICHHOM COCTOSTHHH
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30. IIporecc OUMCTKU CTOYHBIX BOJ B OMO(DHIBTPaX OCYIIECTBISIETCS MUKPO-
OpTraHU3MaMH:

1. cienaNbHBIMU BUIAMU;

2. aHaPPOOHBIMU;

3. a3poOHBIMU;

4. COBMECTHBIMH CTIIOCOOAMH.

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

1. a3poOHBIM;

2. aHa’POOHBIM;

3. OpoXKeHUuEM;

4. cOBMECTHBIMU CHIOCOOaMHU

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

1. BI1aXHOCTBIO;

2. KOHLIEHTpALHE;

3. CyXMMH OCTaTKOM;

4. II0THOCTBIO

33. JlommycTMOE YBEITMUCHUE B3BEIICHHBIX BEIICCTB BOJ0OEMA PHIOOX03sTi-
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 KU3HEACITEIIBHOCTA OpTraHu3Ma Ha3bIBAETCSI:

1. MEXaHUYECKUM;

2. OMOJIOTHUYECKHUM;

3. PU3UKO-XUMHUYECKUM;

4. 3neKTpoun3a.

3. Bonpocsl aucKyccuit

Ilo Pazoeny 1. Ocnogbt 2uopasiuueckozo paciema cucmem 6000CHAOIHCEHUS.

1. Knaccuduxaius cucreM BOJAOCHAOKEHUSI.

2. PexxuMm BoJonoTpeOSIeHHs] B HACEIEHHOM 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 BOJJOCHAOKEHHUS?

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 cBOOOTHBIX HAIOPOB B TOUKAX Pa3BOIALICH ceTH

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

15. JlocTouHCTBa ¥ HEAOCTATKU KOJIBLIEBBIX M TYITUKOBBIX BOJOIPOBOJHBIX CE-
Teu

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

17. Onpenenenuie pacueTHBIX pacXoJ0B B CETH.

18. Omnpenenenuie noTepp HaoOpa Ha y4acTKkax TpyOonpoBoa.

19. Pacuer KoJb11eBOM BOAONPOBOIHON CETH Ha XO3SIICTBEHHBIN pacxo/l.

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

21. OnpeneneHne SKOHOMHYECKH HAWBBITOJHEUIIIETO TUaMeTpa TPyOOIpoBo-
na.

22. YBs3Ka BOAOIPOBOTHOMN CETH.

23. PacdeT BOJIONIPOBOAHOM CETH Ha CITydai moskapa

24. OmnpeneneHue BHICOTH BOJIOHATIOPHON OalHu.

25. KoHCTpyKIIHs BOJIOHATIOPHBIX OaIlieH.

26. OnpeneneHue BHICOTHI PACIIONOKEHU KOHTPpE3epByapa

1o pazoeny 2. Ocnogwvt cudpasnuueckozo pacuema 60000mMeE0OAUUX cemell.

1. Cxema KaHAJIM3AIMK U €€ OCHOBHBIC COOPYKEHHUS.

2. O01I€ecIIaBHBIE CUCTEMBI KaHAIU3allHH.

3.Pa3nenpHble cUCTEMBI KaHATHM3ALUH.

4. PacueTHbIC JMAHHBIC U OMPENEIICHUS] KOJMYECTBA CTOYHBIX BOj. PacuerHOoe
HacesnieHre. Hopmel BostooTBenenust. KoadduimmeHTs HepaBHOMEPHOCTH.

5. OnpeneneHrie paCYeTHBIX PaCXOJ0B CTOYHBIX BOI.

6. Momynb cToka CTOUHBIX BOJI. Ompe/esieHre pacueTHBIX PAacXO/IOB C HCIIONB30-
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. Onpenenenrie MPUTOKA U OTKAYKK CTOYHBIX BoA. OmpeneneHue 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 BOJI 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 KaHATN3AI[MOHHBIX CETSIX.

20. Komoarel Ha KaHAIM3AIMOHHBIX CETSX.

21. JIrokepsl ¥ Iepexo bl Ha KaHATM3AIMOHHBIX CETSIX.

22. CTpOUTENILCTBO KaHATM3ALMOHHOM CETH.

23. BoccranoBiienue (caHalyst) KaHaIM3aIlMOHHBIX TPYOOITPOBOJIOB.

24. PeMOHT M MPOYMCTKA KaHATM3AIIMOHHBIX CETEH.

25. CxeMbl KaHaJIN3allHH.

26. CucteMbl  BOJOOTBE/ICHUS MAJIOHACENICHHBIX IYHKTOB U OTACIBHO PacIio-
JIOKEHHBIX OOBEKTOB.

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

4. IlepeyeHb NPUMEPHBIX BONMPOCOB, BHLIHOCUMBIX HA IIPOMEKYTOYHOT O
aTTeCcTALUIO 3a4eTa

1. CocrtaB BogonoTpeOuTenel B cebckoM Xo3siicTBe. Hopmbl BomonoTpediie-
Hus. Onpenenienre NoTpeOHOCTU 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 MPOXOAHBIM pe3epByapoM (OalrHe) 1 KOHTppe3ep-
ByapoM.

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

6. OmnpeneneHne pacueTHBIX PACXOJIOB B CETH.

/. PacueT TynukoBOM pa3BOIAILIEH CETH.

8. PacyeT KoJIb11€BOM BOIOTIPOBOAHOM CETH.

9. Cxema oTOOpa BOJBI U3 BOJOIIPOBOIHOM CETH U ONPECICHUE PaCUETHBIX
pPacxo/IOB B y3JaX M Ha y4yacTKax.

10. I'mapasnuueckuii pacueT TpyoorpoBo1oB. PacuetHsie popmyiibl. Pacuer
TpyOONPOBOIOB MPU TPAH3UTHOM M MIYTEBOM PACXOJaX.

11. Onpenenenne 3KOHOMHYECKOTO TUaMeTpa P pacyeTe BOJIOIPOBOIHBIX
CETEH.

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

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 HAIOPOB B OTAEJIBHBIX TOUKAX
cetu. KoHCTpyKIIMs 1 000py10BaHNE KOHTppE3epByapa (BOIOHAIOPHOM OAIIHY).

18. 3oHKpOBaHKE BOJOMPOBOIHBIX CETEH.

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

20. PacyeT BoIONIpOBOHOM CE€TH Ha CiTydail mokapa. [IpoTuBomnoskapHbIe 3a-
1ackl BOJIbI, UX pa3MELICHUE.

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

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

23. CucteMbl IPOU3BOACTBEHHBIX BOAOIPOBOAOB. MepOonpusTHs 110 COKpallie-
HUIO 3a00pa BOJIbI U3 UCTOUYHHKA BOJOCHAOXKEHUS.

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-peryiaupyroIiye 1 3anacHble eMKOCTH B CHCTEMax BOJIOCHA0XKe-
HUS, UX Ha3HaUYeHHe, pa3MeleHrue. CBs3b ¢ IPYTUMU COOPYKEHHUSIMMU.

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

27. BopoHnanopHble KOJIOHHBI, HAOPHBIE pe3epByaphl. Konctpykuus. Pacuer.

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 ONEPEYHBIX CEYEHHI TPYO U KOJIIEKTOPOB

37. Metoauka THIpaBIMUE€CKOTO pacyeTa BOJOOTBOISIICH CETH

38.CocTaBnenue npoaoJIbHOTO MPO(UIISI KOJUIEKTOpa

39.0mnpenenenne pacueTHBIX PacX0I0B CTOYHBIX BOJ] HA yU4acTKax CETU

40. VcxonHble 1aHHBIE Ul IPOEKTUPOBAHMS CUCTEM BOJIOOTBEICHUS

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 KOHCTPYUPOBaHUS BOJOOTBOSIIECH CETU
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46. OmpezesieHne pacueTHOTO PAcX0/1a JOKIAEBBIX 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 BojooTBeieH s, KO3(PPUIIUEHTH HEPABHO-
MEPHOCTH BOJIOOTBE/ICHHUSI.

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 TPaIUIHUOHHAA CUCTEMA KOHTPOJIA U OLCHKHU YCIICBACMO-
CTH CTYACHTOB.

HpI/I HCIIOJBb30BaHUU TpaI[HHHOHHOﬁ CHUCTCMbI KOHTPOJISI U OOCHKHU 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 Kputepun oneHuBanus

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

Bricokunii ypo-

BEHb «5»
(oTHMuHO)

HUS1, KOMIIETEHIIMH U TEOPETUUECKUI MaTepuan 6e3 mpoOesoB; BhINOI-
HUBLINI BCe 3a/laHusl, IPEIyCMOTPEHHBIE YU€OHBIM IIJIAHOM Ha BBICO-
KOM KaueCTBEHHOM YpPOBHE; IPAKTUYECKHE HABBIKU MTPOPECCHOHATILHO-
ro MPUMEHEHHsI OCBOCHHBIX 3HAHUN C()OPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xoporo)

OLICHKY «XOPOII0» 3aCIy>KUBACT CTYIEHT, IIPAKTUYECKH OJTHOCTHIO
OCBOMBIIINM 3HAHUS, YMEHHSI, KOMIIETCHIIUN U TEOPETUYECKUNA MAaTEepHU-
aJl, yueOHbIe 33/1aHUs HE OLIEHEHbl MAKCUMAaJIbHBIM YUCIIOM 0aJlioB, B
OCHOBHOM C()OPMHUPOBaJ MPAKTUUECKHE HABBIKHU.

[Toporosslii ypo-
BeHb «3» (ymoBie-

OLICHKY «YAOBJIETBOPHUTEJIABbHO» 3aCIIyKUBACT CTYACHT, YaCTUYHO C
np06enaMI/1 OCBOUBIIHI 3HaHUWsA, YMCHUSA, KOMIICTCHIUU U TCOPETUUC-
CKHit MaTcpHraljl, MHOTHC y‘-Ie6HLIC 3aaaHus 0o He BBIIIOJIHUII, 0o

TBOPHUTENHHO)
OHH OIICHEHBI YK CIIOM OAJUIOB OJIM3KUM K MUHUMAJILHOMY, HEKOTOPBIE
NPaKTHYECKHE HABBIKH HE CHOPMHUPOBAHBIL.
MuUHUMANTBHBIA | OIICHKY «HEYIOBJIETBOPUTEIBHO» 3aCITy)KHUBACT CTYICHT, HE OCBOUBIINI
yYpOBeHb «2» (He- | 3HAHWS, YMEHHsS, KOMIIETCHIIUM M TCOPETHYCCKUN MaTepual, yueOHbIe
YIIOBJICTBOPH- 3a1aHus HE BBITOJIHUII, IPAKTUYECKHE HABBIKK HE C(hOPMHUPOBAHBEI.
TEJIbHO)

7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00ecnevyeHre TUCIUIIINHbI

7.1 OcHoBHas JquTEpaTypa

1. Amu, Mynzep Cyneiiman. Hacocbl 1 HacOCHBbIE YCTaHOBKH: YU€OHUK JJIs 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. ®. Uebaerckuii; Poccuiickuii rocy1apcTBEHHBIN 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 ydeOHO-
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-¢
u3s. — Mocksa : I3gatenbctBo FOpaiit, 2022. — 142 ¢. — (Briciiee o6pa3zoBanue).
— ISBN 978-5-534-13028-7. — TekcT : anexTpoHHbii // OOpa3zoBaTenbHas
mwiatgopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/496511 (nata ob6patienus:
14.09.2022).

3. Kypoukun, E. 0. HWnxeHepHbie cuctemMbl BOAOCHA0XKEHUS, BOJOOTBEIEC-
HUS, TeIiorazocHadxeHus : yueOHoe mocooue st By3oB / E. FO. Kypoukun, E. II.
JlamkuBckuit. — Mocksa : U3narensctBo FOpaiit, 2022. — 151 ¢. — (Bwiciee 06-
pazoBanue). — ISBN 978-5-534-14904-3. — Tekct : anexkTpoHHbIN // O6pa3oBa-
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-¢ u3n., ctep. — Cankr-IletepOypr : Jlanb, 2022. — 308
c. — ISBN 978-5-507-44973-6. — Texkct : snexTpoHHbldl // 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. PoguonoBa. — PoctoB-Ha-/lony :
Honckoit I'TY, 2021. — 140 c. — ISBN 978-5-7890-1967-2. — TeKcT : 3JeKTpOH-
Heii  //  Jlamb  :  2nekTpoHHO-OMOnMoreyHas  cuctema. —  URL:
https://e.lanbook.com/book/237911
3. Kopuenckas, }O. B. Hacocbl 1 HacocHbIE CTaHIIMH : JIa0. MPAKTUKYM : y4ueo-
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 Bonocnabsxenne. HapyxHble CETH M COOPYKEHUS.
2. CII 32.13330.2012. Kananuzarus. HapyxHbie ceTH U COOPYKEHHS.
3. CII 66.13330.2011 IlpoexkTupoBaHue U CTPOUTEIHLCTBO HATIOPHBIX CETEH BO-
NOCHAO0KEHHUS U BOJOOTBEICHUS.
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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, PEKOMEHIAUH U APyrue MaTepuaJjibl K 3aHATHAM
1. Amu M.C., beruspoB [I.C., [Tomepanne O.H. Cymko B.B.: Meroguueckue
yKa3aHHs O BBITIOJHEHUIO JJabopaTopHbIX pabor (Meronndeckue ykasanus) / M.C.
Amu, JI. C. bernspos.; M: Uza-so ®I'BHY «Pocundopmarporex», 2017. 86 ¢
2. KoueroBa, H.I'., Cenbckoxo3siiicTBEHHOE BOJIOCHAOXKEHHE U OOBOJHEHUE TEP-
putopuii: meroauueckue ykazanus / H. I'. KoueroBa, D. E. Hazapkuh;
Mockga, 2018 — 78 c.

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKANIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBbIX /IJI51 OCBOCHHS AU CHUIIUHBI (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 Cnpaequaﬂ npaesosas cucmema «KoncynomaumlLiiocy.
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
meronaoM Jlobauesa- . . Pacaernas, .
1 Kpocca: Microsoft Office | paGora c Tab- Microsoft 2010
P ’ JIAIaMu
PacueTr caMOTEUYHEIX U
HAMOPHBIX YYaCTKOB BO-
JIOOTBOJAIIEH CeTH

10. OnucaHue MaTepHaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM /ISt
OCylIeCTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa M0 IMCHUILINHE (MOTYJII0)

Tabnuma 10
CeneHus 00 00eCrie4eHHOCTH CTIENMATU3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0MHeTaMMu, JJa00PATOPUSIMH

HaumenoBanue ClIeHuaJIbHBIX ITIOMEIIC-

HHMH U MIOMeIeHHi VI caMocTosATeb- | OCHaleHHOCTh crenuaabHbIX IOMeIIeHHI U 1o~
HOI1 padoThl (Ne yyeOHOT0 KopIyca, Ne MelleHUH JISi CAaMOCTOSITEeJIbHOM PadoThl
ayINTOPHH)
1 2
29/104 1. JIadopaTtopHubIii ctenn «HacocHast yctaHoBKa 1»

2 mr. (MuB.Ne 410124000602775)
2. JlabopaTopHblii cten «HacocHast yctaHOBKa 2»
2 mr. (MuB.Ne 410134000000156)

25



http://isvov.ru/

3.Jl1abopaTopHublii cTena «HacocHas yctaHOBKa 3»
1 mr. (MuB.Ne 410134000000157)

4. J1aGopaTopHblii crena «HacocHast ycraHoBKa 4»
I wr. (MaB.Ne  410134000000697)

5. MapTel 12 mir.

6. locka menoBasi 1 .

7. Maxker — 3 mir.

29/244 1. Hapter - 20 mrT.
2. Jlocka mesoBasi - 1 mir.
3. Nudopmanuonnbie cTeHanl - 28 mr

bubnuoTeka, YnTaNIBHBIN 3aJ1: KOpIyc 29,
1-p1if 5TAX, YUTAJIBHEIN 3211

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

11. MeToanyeckue peKOMEHIALIMH CTYIEeHTAM 0 OCBOCHHUIO TN CIIMILIMHBI

Lenap mMeToAMYeCKHX pPeKOMEHAANMH — HAy4uTh CTyJAeHTa 3()(PEKTUBHBIM
npuemMaM paboThl, TOMOYb MEPEUTH OT AEATEIbHOCTH, BBINOIHIEMON MO PYKOBOJ-
CTBOM IIPENOAABATEINA, K NEATEIBHOCTH, OPTaHU3yEMON CaMOCTOSTEIBHO, K 3aMEHE
KOHTPOJISL CO CTOPOHBI IIPETIOAABATEIS CAMOKOHTPOJIEM.

3axa4yu MeTOAMYECKUX PEKOMEH/alHil.

Hay4urts cTynenra:

. palMoOHaNbHBIM MpUEMaM paboThl MpHU U3YYEHUU Marepuana U MOAro-
TOBKE U K CJlaye DK3aMEHOB;

. 3¢ (HEeKTUBHO UCTOIb30BaTh KOHCYJIbTALUU IIPETIOAABATES;

. IIPUMEHSTh KPUTEPUH OLIEHKU CAMOOLIEHKH IIPU U3YYEHUN MATEPUAIIA;

. pE3yJIbTaTUBHO paboTaTh C JTUTEPATYPOil;

OcHoBHBIME (hopMamMH OOYYEHHS CTYJICHTOB SBJISIFOTCS JIEKITUH, MPAKTUIECKUE
1 J1abOpaTOPHBIC 3aHATHS, CAMOCTOSATEIbHAs pab0Ta, U KOHCYJIbTAIUH.

Oouwiue npaguna u npuemvl KOHCHEKMUPOGAHUA JICKUUTL

1. KoHCnieKTHpOBaHUE JICKIIUM BEAETCSA B CHEIUAIBHO OTBEICHHOM ISl 3TOTO
TeTpaju, KaXIbIA JIUCT KOTOPOU JOJIKEH UMETh oIS (4-5 cM) ISl JOTIOJIHUTEIIBHBIX
3anucen.

2. HeoOGxomumo 3amuchiBaTh TEMY U IUIAH JICKIHMM, PEKOMEHIYEMYIO JUTepa-
Typy K TeMe. 3alicHu pa3aesioB JEKIUMU JOJHKHBI UMETh 3aroJIOBKH, IMOJ3ar0JIOBKH,
KpacHBIE CTPOKH.

3. Ha3BaHHbIE B JICKIIUM CCHUIKM Ha MEPBOMCTOYHHKHU HAJO MOMETUTH HA TO-
JI51X, YTOOBI TIPU CAMOCTOSITEIHHON paboTe HAWTH M BIIUCATH UX.

4. B KOHCIIEKTE JOCJIOBHO 3aMUCHIBAIOTCS ONPEICICHUS TOHSATUI, KATETOpUN U
3aK0HOB. OCTaIbHOE TOHKHO OBITH 3aITMCAHO CBOUMH CIIOBAMMU.

5. KaxxmoMy cTyneHTy HE0OX0MMO BBIPAOOTATh U MCIOIB30BATh IOMYyCTHUMbBIC
COKpAIIeHUs] Han0oJIee PaCPOCTPAHEHHBIX TEPMUHOB U TMIOHSATHH.

B kOHCHekT cienyer 3aHOCHTH BCE, YTO MPENOAABATENb IUIIET HA JOCKE, a
TaK)Ke€ PEKOMEHIyeMbI€ CXEMbI, TAOJIMIIbI, AUArPAMMBbI U T.I.

6. IIpociymaHHyo JEKIHI0 HEOOXOAMMO HE3aMeITUTENbHO NpopadboTaTh, YTO
3HAYUTEIHLHO SKOHOMUT BPEMS U CIIOCOOCTBYET JIyUIlIEMY YCBOCHHUIO MaTepHaia.
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MeToauveckue peKOMeHAalMsI 0 padoTe ¢ JUTEPaATypoi

Ocoboe MecTo cpear BUOB CAMOCTOSITEIbHON pabOoThl 3aHMMAET padboTa ¢ Jiu-
TepaTypou, SBIIAIONIASICS OCHOBHBIM METOJOM CaMOCTOSITEIbHOIO OBJIAa/ICHUS 3HAHU-
amu. [lepedyeHb U 00beM JUTEpaTyphl, HEOOXOIUMOMN ISl M3YUYEHUS! THUCUUILTUHBI
«KomnploTepHbIe pacyeThl CUCTEM BOJOIOAAUNY, ONPEACNIIeTCS MPOrpaMMOi Kypca
U APYTUMH METOJIMYECKUMH PEKOMEHIAllUSIMH.

Bcro nmuteparypy MOXXHO pa3fenuTh Ha yUeOHUKH M y4eOHBIC M METOMYCCKHE
oCcoOus, HAyYHbIE MOHOTPA(PUIECKNE UCTOYHUKU, HAYIHBIC MyOIHKAIIUA B TIEPUO-
TUYEeCKOM rmedyaTu. V3 HUX MOXKHO BBIJICTUTH JTUTEPATYPY OCHOBHYIO (PEKOMEHITye-
MYI0), TOMTOJTHUTEILHYIO U JIUTEPATYPY IS YTITyOJICHHOTO N3YUSHUS JTUCITUTITIHBI.

N3yuenne TUCIUTIIIMHBI ClIeyeT HAYMHATh C y4eOHHKA, TTOCKOJIbKY YICOHUK —
ATO KHHUTA, B KOTOPOH W3JI0KCHBI OCHOBBI HAYYHBIX 3HAHWHA IO OMPEICICHHOMY
MPEAMETY B COOTBETCTBHUH C LIETSIMU U 33Jja4aMu 00y4YEHUsI, YCTAaHOBJICHHBIMU pabo-
4eil mporpaMMoi U TpeOOBaHUSIMHU TUJAKTUKH.

[Ipu paboTte ¢ nuTEpaTypOil pEKOMEHTyeTCs:

- MEJIJIEHHO MPOYUTATh TEKCT, CTAPasiCh MOHATH CMBICI U3JI0KEHHOTO;

- BBIJICIUTH KJIIOYEBBIE CIIOBA B TEKCTE;

- IOCTapaThCs MOHITh OCHOBHBIE UJIEH, TOATEKCT M OO 3aMbICEN aBTOpA.

- HE TEpSATh U3 BHJIa OOIIUNA KOHTEKCT U HE MOTPYKAThCS YPE3MEPHO B JCTAIIH.

- MPOBECTU KPUTHUICCKUN Pa300p TEKCTa C MOCICAYIONUM KOHCIICKTUPOBAHHUEM.

- OTBETHUTH TTOCJIC TPOUTEHUS Ha BOIIPOCHI, TIOJITOTOBJICHHBIC K TEKCTY.

HemanoBakHyto poib UTparoT 3alMcH, CACIaHHbIE B MPOLIECCe YTCHHUS MaTe-
puana. OHM ABJISIOTCS CEPHE3HBIM TOJICTIOPHEM B IMOJATOTOBKE K dK3aMEHaM, T.K. T03-
BOJISIIOT BKJIIOYATh TUIYOMHHYIO TIaMATh M BOCIIPOW3BOJUTH COJCP)KaHHUE paHee IMpo-
YUTAHHOW KHUTH.

Cy1iecTByeT Tpy OCHOBHBIX CIIOCO0a 3aIHCH

a) 3alMCh WHTEPECHBIX, BAXKHBIX JJISl 3alIOMUHAHUS WU TOCIEIYIOIIETr0 MC-
M0JIb30BAHUS TIOJIOKEHUH U (PaKTOB;

0) mocnenoBaTebHAS 3aMUCh MBICIICH aBTOpa, MO pasjesam, TiiaBam, naparpa-
dam kHurn. Takas 3amuch TpeOyeT TBOPUECKOW MepepadOTKH MPOYUTAHHOTO, YTO
CIIOCOOCTBYET MPOYHOMY YCBOCHHIO COJICPKaHMS KHUTH;

B) KpaTKOE M3JI0’KEHHE TIPOYNUTAHHOTO: COJIEPIKAHUE CTPAHUI] YKIIAbIBACTCS B
HECKOJIbKO (ppas, copepiKaHHe IJ1aB - B HECKOJBKO CTPAHHI] CBSI3HOTO TEKCTa. JTOT
BHJI 3aITUCH TPOIIIE, OJMKE K MMEPBOMCTOYHUKY, HO MIPU 3TOM TBOPYECKAsI MBICIIb YH-
TaTelNs MacCUBHEE, a TOITOMY YCBOCHHE MaTepuaia ciabee

BaxHOW COCTaBIISAIONICH HAYYHOTO M3AHUS SBJISETCS CIUCOK JIUTEPaTyphl, Ha
KOTOPYIO cchlaeTcsi aBTop. [Ipu BO3HMKHOBEHWU HMHTEpeca K KaKoW-To oOcCykiae-
MO B TEKCTE MPOoOJIeMe BCEr/ia €CTh BO3MOKHOCTh OOPaTUTHCS K ATOMY CITUCKY.

Koncyabranum sisnstorcs 3¢ pextuBabiMU popmamu 00yueHus. OHH HCTIONb-
3YIOTCSI ISl OKa3aHMs TIOMOIIU CTYJ€HTaM MPH MOJATOTOBKE K TEKYIIEH W UTOTOBOM
aTTECTAINH, JICKIIUAM, IPAKTUICCKUM | JTA0OPATOPHBIM 3aHSITHIM, & TAKKE WHIUBU-
TyallbHOM PabOThI MpernogaBaTessl CO CTYyACHTAMH, JKETAIOMUMU YTITyOJIeHHO H3Y-
YUTh MaTEpHAIL.
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OcCHOBHBIE pEKOMEHIAMH 1JIs1 OPraHU3aAlUHM CAMOCTOATEIbHOM PadoThI:

- IIepe U3yYEHUEM HOBOM TEMBI NPOUINTE «BXOJHOM KOHTPOJIB», YTO IO3BO-
JIUT BBISIBUTH U YCTPAHUTD IIPOOEIIBI B 3HAHUSIX;

- IIpY O3HAKOMJICHHH C HOBBIM DAa3/E€JIOM MaTepuaa ONpEAeIINTe Ha pELICHUE,
KAaKUX 3a/1ad OH HAIpaBJIICH B TEOPETUYECKOM M IIPAKTUYECKOM IUIAHE, Ha KaKue
Ipo(heCcCHOHATIBHBIX KOMIIETEHTHOCTH OOPAIlEH, C KAKUMHU pa3fiellaMy MPEIbIIYIIEro
MaTepuaa CBsI3aH;

- CUCTEeMaTHUYEeCKU MpopadaThiBaiiTe MaTepuan ayIuTOPHBIX 3aHATUH (IO KOH-
CHeKTaM y4eOHOM M Hay4YHOUW JIMTEPaType), BBINOJHSANTE JAOMAIIHUE 3aJaHUsl, pac-
yeTHO-Tpaduueckre paboThl M YHPaXHEHHS, TOTOBBTE MOKIAIbI I BBICTYIIJICHHIMA
Ha CEMUHApax U MPAKTUYECKUX 3aHATUIX, TEMATUYECKUX TUCKYCCUAX U JIECJIOBBIX WT-
pax;

- PEryJipHO IPOBOJMTE TEKYIIMH CaMOKOHTPOJIb NPOMJIECHHOIO MaTepuana,
IIPUMEHSIA U1 3TOI'0 BOIIPOCHI U TECTHI;

- UCIIOJIB3YMTE KOHCYJIbTALUU IPETOAaBaTENs JJIsl IIOJIyYEHUs Pa3bsCHEHUH 110
CJIO’KHBIM pasieslaM MaTepuaia U TEKyLEro KOHTPOJIsA 3HaHUM;

- UCNOJb3yiTe KadeapaabHble METOAUUECKHE YKa3aHUs IO BBIIOJHEHHIO Cca-
MOCTOSITEJIBHBIX JJOMAITHUX 33JJaHU, pacueTHO-TpapUuecKux padoT U yIpaKHEHUH;

Buabl u popmbl 0TPAGOTKH NPONYIIEHHBIX 3AHATHH
CTyneHT, IponyCTUBIIUHN 3aHATHUS, 00s3aH O3HAKOMUTHCS C TEOPETUYECKUM Ma-
TEPUAJIOM II0 TEME MPOIYLIEHHOIO 3aHATHS; MPEABAPUTEIBHO BBINIOJHUB MPOITY-
LIEHHBIM pacyeT, NPUATH HAa KOHCYJIbTALUHIO K MPENOAaBaTENO I IMMPOBEPKH Ipa-
BWJIBHOCTH BBITIOJIHEHHOTO pAacyeTa.

12. Meroauveckue peKOMEHIALUM NPENOAABATE/SIM 110 OPraHU3aNMH 00yUYeHUA
10 JUCHMILIUHE

1. Jlexnum

Hcnonb3yroTes clieyomue METoIbl, CpeACcTBa U (PopMBl 00yUeHUS:
1. Memoowt 06yuenusa. B npouiecce yTeHUs JEKIIMKA HEOOXOAMMO MIPUBJIEKATDH CTY-
JICHTOB aKTWBHO MPUHUMATh Y4aCTHE B YCBOCHUU M TIOHUMAaHMsI MaTepHalia, 3a/1aBast
BOIIPOCHI U KOMMEHTHUPYS OTBETHI CTYICHTOB.
a) no xapakmepy no3Ha6ame1bHOl 0eAmeabHOCHU .

- pEIPOAYKTHUBHBIMN,

- MPOOJIEMHBIH.
0) no ucmouHuKy 3HaHUIL.

- CJIOBECHBIH,

- HarJIAIHBIA (CXEMBbI, PUCYHKH, MOJICIIU, TIPE3CHTAIIUN ).
Konmponw yceoenus ocylmiecTBIsSI€TCS MyTEM MPOBEAEHUSI KOHTPOJIBHON paboThl U
3ayera.

2.IlpakTryueckue 3aHATUS
[IpakTyeckue 3aHgaTUs O AUCHUIUIMHE «KOMMBIOTEpHBIE PacyeThl CHUCTEM

BOJIOTIOIa4M» HAMpaBlIeHbl Ha (OPMHUPOBAHUE Y CTYACHTA OOIIEKYJIbTYPHBIX, U MPO-
(eccroHaIbHBIX KOMIIETEHUUHN, BKIIIOYasi IPUOOpPETEHHs 3HAaHUI, HABBIKOB U YMEHUMN
B MPOEKTHO-U3bICKATEIbCKOM, TPOU3BOICTBEHHO-TEXHOJOTUUECKOM, OpraHu3aluoH-
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HO-YIIPaBJICHYCHCKONM W DKIEPUMEHTAIBHO-HCCICOBATEILCKONM, ©  HAy4HO-
UCCJICIOBATEILCKOM IeITeThHOCTH.
Hcnonvsyemvie memoowvt 006yuenus.
- 00BSACHUTENBHO-MILTFOCTPATUBHBIN (PETIPOTYKTUBHBIH )
- HaTJITHBIC METOJIBI (CXEMBI, TAOHIIBI, PUCYHKH, MOJICITH, IPUOOPHI, MPE3eH-
TaIlH )
- METOJIbI M3JI0’KECHUS HOBBIX 3HAHUM
- METO/bI 3aKPEIUICHUS 3HAHUMN
- METObI KOHTPOJIA.
Hcnonvzyemvie cpedcmea obyuenus: Jlunaktuueckast TEXHUKA: CXEMBI, TUIa-
KaTbl, TAOJUIIEI, BUIEO-, KHHO-, TUA(UIBEMBI, HOYTOYK, IPOSKTOP U Ap. TEXHUYIC-
CKHE CPECTBA.

IIporpammy pa3zpadoraJi:

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

- (Toamuck)
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PELHEH3USA
Ha pa0douyro nporpammy aucuuiinebl «l{ndpossie TexHo0rNMu 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 Bragumuposudem, mpodeccopom kadenpsl 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-
yell mporpammel JUCUMIUIAHBL «[{udpoBbie TEXHOIOTMU ISl pacuyera CUCTEM BOJO-
nomaum» OITOIT BO mo nanpasnennto 20.04.02 — «[Ipupomoo0ycTpoicTBO U BOJIO-
M0JIb30BaHUE», HampaBieHHOCTh «LludpoBuzanus uHxeHepHbix cucteM B AIIK»
(xBanmuukausi BbIMYCKHUKA — Maructp) paspadoranHoir B ®I'bOY BO «Poccuii-
CKHMIl rocynapcTBeHHbIN arpapHbliil yHuBepcuteT — MCXA umenun K. A. Tumupsize-
Bay», Ha Ka(eape CeTbCKOX03IMCTBEHHOTO BOIOCHA0KEHNUS U BOJOOTBEACHHUSI (pa3pa-
0otunk — A M.C. K.T.H., JOLEHT)

PaccMmoTpeB npeacTaBiaeHHbIE HA PEUEH3UIO MaTEpUalIbl, PELEH3EHT IPUILET K
CJIEIyIOLIMM BBIBOJAM:

1. IlpenwsaBienHas padouas nporpamma AUCHUIUIHHBL «[{ndpoBbie TeXHONIOTHH
JUIsl pacyeTa CUCTEM Bojomnoaaun» (manee no tekcty [Iporpamma) coomeemcmeyem
tpeboBarmsiM ®I'OC mo nHanpasnennto 20.04.02 — «IIpupogoodycTpoicTBO U BOMIO-
nosib3oBaHuey. IIporpamma codepoicum Bce OCHOBHBIE pa3leiibl, cOOmMEemcmeyen
TpeOOBAHUSIM K HOPMATUBHO-METOAUYECKUM JOKYMEHTAM.

2. [IpencraBnennas B Ilporpamme axmyansHocms y4eOHON TUCIUIUIMHBI B
pamkax peanuzauuu OIIOII BO ne nodneoxcum commenuro — MuCUUIIMHA BKIIOYEHA
B (hOpMHUPYEMYIO y9aCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUN YacTh Y4eOHOTO IIjia-
Ha 10 HaNpaBJIEHUIO OATOTOBKU IPUPOI000YCTPONCTBO U BOJOIOIb30BAaHUE

3. [IpencraBnennsie B [lporpaMmMe mesim IUCHUIUIMHBI COOTBETCTBYIOT TpeOo-
BanusiM OI'OC nampasnenus 20.04.02 — «IIpupogooOycTpoiicTBO U BOIOMOIB30BA-
HUE»

4. B cootBerctBum ¢ [Iporpammoii 3a nuctiumnunoit «l{udpoBsie TexHOTOTHI
JUIsl pacueTra CHCTeM BOJOIOAAUM» 3aKpervieHo 2 kKommereHumi. [lucuunnuna
«KomnploTepHble pacueTbl CHCTEM BoOAONoOAaun» M mpeactaBieHHas [Iporpamma
CIoCcOOHa pean30BaTh UX B OOBABICHHBIX TPEOOBAHUSX.

5. PesyabTaThl 00y4eHus, mpencraBieHHble B [Iporpamme B KaTeropusx
3HATh, YMETh, BJIaJIETh COOTBETCTBYIOT CNEUU(PUKE U COACPKAHUIO JAUCLMIUIMHBI U
JEMOHCTPUPYIOT BO3MOXKHOCTb MOJTYYEHHUS 3asBJICHHBIX PE3YJIbTATOB.

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

7. Uudopmaniis 0 B3aUMOCBSI3U M3Y4a€MbIX JAUCLUUIUIMH U BOMPOCAM HCKIIIO-
YeHHs AyOIUpPOBaHMS B COACPKAHUH JUCLUIIMH COOTBETCTBYET JAEHCTBUTEIHHOCTH.
Jucuunnuna «L{udpoBbie TEXHOIOTHH IJi1 pacyeTa CUCTEM BOJAOIOIAYM» B3aUMO-
cBszana ¢ apyrumu gucruimmHamu OITOIT BO u YaeGHoro maHa 1mo HampaBiIeHUIO
20.04.02 — «IIpupoaooOycTpoiiCTBO 1 BOAOMOIB30BaHNEY» U BOZMOXKHOCTh AyOIHpO-
BaHUS B COJIEPKAHUU OTCYTCTBYET. Il0CKOJIbKY NUCHIMIUIMHA HE MPEAyCMAaTPUBAET
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HaJIM4Me CIeUUaTbHBIX TPEOOBAHMUI K BXOJAHBIM 3HAHUSIM, YMEHHUSIM MU KOMIIETEHIIH-
M CTYJEHTa, XOTS MOKET SIBJISITHCS MPEAIIECTBYIOIIECH MJisi CIEHUAIbHBIX, B TOM
yucie npodecCuOHANbHBIX TUCUUILIINH, UCTIOJIB3YIOMIMX 3HaHusa B obnactu [Ipupo-
JI000YCTPONCTBO M BOJOMOJB30BAHME B MPOGECCUOHAIBHON NEATETbHOCTH Maru-
CTpa 0 TAHHOMY HaIpaBJICHUIO OJITOTOBKHU.

8. Ilpencrasnennas [Iporpamma mpesmnoiaraeT UCIOIb30BAHUE COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOTUH, UCIOIB3YEMBIC TIPU peaTH3alliil Pa3INYHBIX BUI0B
yueOHOM paboThl. DopMbI 00pa30BaTEIBHBIX TEXHOJIOTUNA COOTBETCTBYIOT Crieludu-
K€ TUCIUIUINHBI.

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

10.Bunpl, cogepxanue u TPyI0EMKOCTh CAMOCTOSTELHON PabOThI CTYIEHTOB,
npejacraBieHHble B [Iporpamme, COOTBETCTBYIOT TpeOOBaHUSM K IMOATOTOBKE BbI-
MyCKHUKOB, coaepxkamumcsi Bo ®I'OC BO namnpasnenus 20.04.02 — «IIpupomoo0Oy-
CTPOMCTBO Y BOJIOIIOJIB30BAHUE..

11.TIpencraBnenubie U omnucanHbie B [Iporpamme (Gopmbl Tekyleil ONEHKH
3HaHHUM (Oorpoc, Kak B (opme 00CYkIACHHS OTIEIbHBIX BOIPOCOB, TaK U BBICTYILJIC-
HUS U y4acTHE B JUCKYCCHUAX y4acTHE B TECTUPOBAHHMH - pabOTa C UCTOPUYECKUMHU
TEKCTaMH), COOTBETCTBYIOT CielU(PUKE NUCIMIUIMHBI U TPeOOBAHUSM K BBITYCKHU-
KaM.

dopMa TPOMEKYTOUYHOTO KOHTPOJS 3HAHWW CTYACHTOB, MPEIyCMOTPECHHAS
[Iporpammoii, ocymiecTBisieTcst B (hopMe 3K3aMeHa, YTO COOTBETCTBYET CTATYCY AMC-
LUUIUIMHBL, KaK JAWCLMIUIMHBI BapuaTUBHOM 4YacTh ydeOHoro nukia — bl ®I'OC
Hanpasyieaus 20.04.02 — «IIpupogoo0ycTpoiCTBO U BOAONOIb30BAHUE.

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

13. VYyeOHO-MeTOAMYECKOE OOECIeUYCHUE MUCIHUIUIMHBI MPEICTaBICHO: OC-
HOBHOM JuTepatypoi — 4 uctounuka (6a30BbIil yueOHUK), TOMOTHUTEIILHON TUTEpa-
Typol — 3 HAMMEHOBAaHUH, MEPUOANIYCCKUMHU U3IAHUSIMH — 3 UCTOYHUKOB CO CChLI-
KOW Ha dJIEKTPOHHBIEC pecypchl, THTepHET-pecypchl — 2 UCTOYHUKA U COOTBETCTBYET
tpeboBanmsiM OI'OC nanpasnenus 20.04.02 — «IIpupomoo0yCcTpoicTBO U BOJOMONb-
30BaHUE.

14. MaTepuaabHO-TEXHUYECKOE OO0ECIEUCHHE AUCIUIIMHBI COOTBETCTBYET
cnerupuke TUcIUIUIMHBL «[ [ poBbIe TEXHOIOTHH IS pacuyeTa CHCTEM BOAOIOA-
4im» U 00€CTIEYMBAET UCIIOJIb30BAHNE COBPEMEHHBIX 00pa30BaTeIbHBIX, B TOM YHCIIE
WHTEPAKTUBHBIX METOJIOB OOYUCHHSI.

15.Meroauveckre peKOMEHIAIIMN CTYyICHTaM M METOJIMYECKUE PEKOMCH /TAIHH
MIPEToAaBaTelNsIM M0 OPTaHMU3aAIUKA 00YYCHHS 110 AUCIUILINHE al0T MPEICTABICHUE O
cnenuduke oOydenus no auctuiuinae «L{ludppoBsie TeXHOIOTUM ISl pacyeTa CUCTEM
BOJIOTIOIAY M.
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OBIIHUE BbIBO/IbI

Ha ocHOBaHMM MpOBENEHHON PELEH3UH MOYKHO CIIE€JaTh 3aKJIIOUYEHHE, YTO Xa-
paKkTep, CTPYKTypa W colepkaHue paboueld mporpamMmbl quciuiuinHbl «l{udpossie
TEXHOJIOTUH i pacdera cucteM Boaomnoaaun» OIIOII BO mno nHampaBiieHHIo
20.04.02 — «IIpupomoo0yCcTpORCTBO W BOJONOIB30BaHUEY, HAMPABICHHOCTh «L{md-
poBuzaius nHxkeHepHbIX cucteM B AIIK» (kBanudukanus maructp), pazpaboTaHHas
Amu M.C., noueHt K.T.H. cooTBeTcTBYeT TpeboBanusimM PI'OC BO, coBpemMeHHBIM
TpeOOBaHUSAM SKOHOMHKH, PHIHKA TPyJa M MO3BOJIUT MPH €€ peanu3aliyl yCIEUTHO
obecneunTh (POPMUPOBAHUE 3ASIBICHHBIX KOMIETEHIIUH.

Peuensent: XanoB H. B., npodeccop kadeapbl THAPOTEXHUUECKUX COOPYKEHUM
OI'bOY BO «PTAY-MCXA um. K.A. TumupsizeBa,
JOKTOpP TEXHUYECKUX HAYK.

Y « 28 » 08_2023r.
@oénI/ICL)/
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