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AHHOTAIIUA
padoueil mporpaMMbl y4eOHOM M CIIUTLIMHbI
b1.B.2.1 IlepexoaHble NPOLECCHI B CHCTEMAaX BOJONOAAYH
JJIS1 MOATOTOBKY MarucTpa 1no HanpapJieHUI0
20.04.02 — IIpupoa000ycTPOCTBO M BOIONO0/Ib30BAHUE
Hanpasaennocts: HlndpoBuzanus nnxkenepubix cucrem B AIIK

Heanb ocBoOeHUs] JUCHUIIMHBI: OCBOCHUS TUCIUIUINHBI «llepexomgHsie mpo-
IIECChl B CHCTEMaxX BOJOMOJA4r»: U3yuyeHHEe JOCTIKEHUN U TIOIX0/I0B B chepe dmc-
JICHHBIX METOJIOB ¥ KOMITBIOTEPHOTO MOJICTTUPOBAHMS HEYCTAHOBUBIIICTOCS JIBYKCHHUS
BOJBI (THIPABIMYECKOTO yaapa) B HAIIOPHBIX BOJOBOJIaX HACOCHBIX CTAHIIMKN CHCTEM
BOJIOCHAOKEHUS.

MecTo MUCHUILIUHBI B y4e0HOM IUIAHE: TUCIUILIMHA BKIIOYEHA B POpMUPY-
EMYI0 YYaCTHHUKaMU 00pa30BaTEIbHBIX OTHOIIIEHUH YacTh Y4€OHOIO TIaHa 10 HAalpaB-
JICHUIO MOATOTOBKU MPUPOJ000YCTPOMCTBO U BOJOTIOIB30BAHHUE.

TpeOoBanusi k pe3yjbTaTamM O0CBOEHMS JUCHUILIMHBI: B PE3yJIbTAaTe OCBOE-
HUS TUCHMIUIMHBL popMupytores cienyromue kommereHnuu: [1Koc-4.1; [1Koc-4.2;
I1Koc-5.1

Kparkoe coaep:kanue aucuuimiuHbl: OCHOBBI TEOPUU THUIPABINYECKOTO
yaapa; AHanuTuueckue U rpaduueckue METOJbl pacueTa MEPEeXOHBIX MPOIECCOB;
Meron xapakrepuctuk; IlepeMeHHble apaMeTpsl B HECTAIMOHAPHOM MOTOKE; ['pa-
HUYHBIE YCJIOBUS, OMpeessieMble HacocamMu; MeToabl 00phObl C THAPABIMYECKUM

yIIapOM.

O6mas Tpya0eMKOCTh AMCHUILUIMHBI /B T.Y. NPAKTHYECKAsl MOATOTOBKA:
108 yac. / 3 3au. en.
ITIpome:xkyTOUHBIH KOHTPOJIb: 3a4eT



1. Ileanb ocBOEHNSI AUCHUILIHHBI

Lenpro ocBoenus aucuuiuinabl «IlepexoiHbIe MPOIECChl B CHCTEMaX BOJOMO-
Ja4yr» SBJIIETCS U3yUYEeHHUE JOCTHXKEHUM U MOAXOA0B B Chepe YUCICHHBIX METO/IOB U
KOMITBIOTEPHOT'O MOJICIMPOBAHUS HEYCTAHOBUBIIETOCS IBUYKEHUS BOJBI (THIPABIIH-
YEeCKOTO yJlapa) B HAIIOPHBIX BOJOBOJIaX HACOCHBIX CTAHIIMI CUCTEM BOJIOCHAOKEHHS.

B pe3ynbTaTe n3ydeHus: AMCUMILIMHBI OYIyIIMA MarucTpa JI0JKeH OBbITh MO/ -
TOTOBJICH K MTPAKTUYECKOMN pean3aiiy MoJy4YeHHbIX 3HaHUH, UCTIOIB30BATh UX TIPU
MPOCKTUPOBAHUH U IKCILTyaTaI[MH CUCTEM BOJIOCHAOXKCHHS M BOJIOOTBEICHHUS C TPH-
MEHEHUEM HOBEUIIHNX TEXHOJIOTUN U OBITh CHOCOOHBIM K CAMOOOYUYEHHIO.

2. MecTo TMCUMILIMHBI B YUeOHOM Ipoliecce

Hucuunnuna «IlepexoaHpie mpoiecchl B CHCTEMax BOAOIMOAaYM» OTHOCHUTCS K
dbopmupyemoil yuacTHUKaMHu 00Opa3oBaTeIbHbIX OTHOIIEHUN yacTtu brioka 1. nuciu-
IUTMHBI yuyeOHoro miada. Juciummna «IlepexoaHsie mpoiecchl B CUCTEMaX BOAOIIO-
a4y peasmzyercsa B coorBeTcTBuU ¢ TpedboBanusimu GI'OC, OITOII BO u Yue6Horo
riana no HarnpasieHuto 20.04.02 «[Ipupoaoo0ycTpoHCTBO U BOIOMIOIB30BAHUEY.

[IpeamiecTByOmMUMH KypcaMu, Ha KOTOPBIX HEMOCPECTBEHHO 0a3UPyETCs IUC-
nurinHa «llepexoiHbie mpoIecchl B cUCTEMaxX BOJOMNOIaumy» ABJISIOTCS «MaTtemaTu-
YECKOE MOJICIIMPOBAHUE MPOIECCOBY, «IHHOBAIIMOHHBIE TEXHOJIIOTHH CTPOUTEIHCTBA
TpyOOTIPOBOIOB U TIOJI3EMHBIX COOPYX eHU», «O00pyI0BaHUE CUCTEM BOJOCHAOXKe-
HUS U BOJAOOTBEICHUS».

Huctuunnuna «IlepexoaHpie mpoIeccsl B CHCTEMax BOJOMOIAuM» SBIISETCS OC-
HOBOIIOJIATAIOIIECH NIl U3YYEHHUs CIEAYIOUIUX MUCIUIUIMH: MOATOTOBKAa K clade u
c/laya rocyAapCTBEHHOTO 3K3aMEHa.

Oco0OEHHOCThIO TUCHUIUIMHBI SBISETCS MOJIydaTh U oOpabaThiBaTh MHPOpPMa-
U0 U3 PA3IMYHBIX HCTOYHUKOB, UCIIONB3YS Pa3IUIHBIC CPECTBA U METOIbI, MHTEP-
IPEeTUPOBATh TMOJIyYCHHbIE TaHHBIC AN (POopMHpOBaHUS CYXACHUN TO Tmpodeccro-
HaJIBHBIM U COIMATBHBIM MPOOJIEMaM, a TAK)KE CTPEMUTHCSI COOTBETCTBOBAThH YCTAHOB-
JICHHBIM CTaHJIapTaM WJIHM MPEBOCXOIUTD UX.

Pabouas mporpamma qucrurinabl «IlepexomHbie MpoIecchl B CUCTEMAX BOO-
MOIaum» JJI1 HHBAIHMJIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbBS pa3pa-
0aThIBaCTCSI MHANBUAYAIBHO C YYETOM OCOOCHHOCTEH NMCUXO(PU3NYECKOTO Pa3BUTHS,
WHIUBUTyJIbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3JJ0POBBS TAKUX 00YJarOITUXCSl.

3. [lepeyeHb MJIAaHUPYEMBIX Pe3yJabTATOB 00YUYeHUSs MO TUCHUIJIMHE (MOYJI10),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTATAMU 0CBOEHHSI 00pa30BaTeIbLHOM
NMPOrpamMmblI

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



4. CTpyKTYypa " coepkaHne TUCHUILTHHbI

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



TpeGoBanus Kk pe3yibTaTaM OCBOCHHUS Y4eOHOH TUCIUNIMHBI

Taomuna 1

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

1. Koc-4 [MKoc-4.2 OCHOBHBIE€ METOJIbI M | AHAJIM3UPOBATH THUIIOBBIE IIPO- HaBBIKOM BBIOOpa
YMeHue opranu3oBath | ME-TOJAUKH PEIICHHs | €KThI B 00JACTH MHXKEHEPHBIX CU- | THUIOBBIX IMPOEK-
paboTy MPOEKTHOIO 3a/1a4 B 00JIACTH MH- | CTEM BOJIOCHAO0XEHUS ¥ BOJOOT- | TOB, COOTBETCTBY-
MO/Ipa3eNIeHUs IS KEHEPHBIX CUCTEM BEJICHUS IOIUX 00BEKTY
KOOpJWHAINH U KOH- | BOJIOCHAOXCHUS U CTPOUTEILCTBA
TpOJIsi €r0 paboThl, CPO- BOJIOOTBEACHUS CHCTEM BOJIO-
KOB U Ka4yecTBa pa3pa- CHaOKEHUS U BO-
OOTKH MTPOEKTHBIX pe- JOOTBEACHUS
[ICHUI.

CnocoGHocTh poBoauTh uc- | [TKoc-5.1 MPEJICTaBICHUS O MPUMEHSITh METO/IbI MaTeMaTUu4e- | METOJaMU Hcclie-
CJICJTOBAHMSI C TIOMOIIBIO UC- | 3HAHUS U BJIAJICHUE Me-| HAyKe M TEXHHUKE KaK | CKOTO MOJICIIMPOBAHMS TP HIC- JIOBaHHSI IPUPOJI-
KYCCTBEHHOTO MHTEJJIEKTa B | TOAAMH UCCIIEIOBAHUH | O COIMANBHO-KYNb- | CIE€IOBAaHUM MPUPOJHBIX MPOIIEC- | HBIX OOBEKTOB U
CTPOUTEIILCTBE, IIPOCKTUPOBA- | CHCTEM. TYpHBIX ()EHOMEHAX | COB. TpaHchopMaIuu
5 MKoc-5 | HAH 1 OKCILTyaTaiui 00BEK- Y CHEIHUAIbHBIX BU- | TBEICHHUS. X QyHKIIMOHU-

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

Jax
M03HABATEIILHOU U
KpeaTUBHOM
JEATEIIbHOCTH JIFO-
JEH;

pOBaHus MpU
BMEILIATEIILCTBE
4eJI0BEKa




OYHAS ®OPMA OBYYEHMUSA

Tabmuma 2
Pacnpeneﬂenne prHOéMKOCTH JUCHHUIIJIMHBI 110 BU/JIaM paﬁoT 1o ceMeCcTpam
TpyroémkocTs
Buna yueOHo# padoThI B T.4Y. [10 ceMeCcTpam
yac.
Ne 4
OO01mas Tpy10éMKOCTb TUCIUIUIMHEI 0 y4eOHOMY IIJIaHy 108 108
1. KonrakTHas pa6ora: 54,25 54,25
AyautopHasi pa6oTa 54,25 54,25
8 MoM uuciue:
nexyuu (J1) 18 18
npaxmuyeckue 3anamus (113) 18 18
aabopamopHvle pabomwi (JIP) 18 18
KOHmMaxkmuas paboma na npomesxcymounom konmpone (KPA) | 0,25 0,25
2. CamocrositeasHast pabora (CPC) 53,75 53,75
pacuémno-epagpuuecxas paboma (PI'P) (noocomosxa) 20 20
camocmosmenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmoperue 1eKyuoOHH020 Mamepuala u ma- 24,75 24,75
mepuana y4eOHUKo8 u yueOHbiX nocooull, NOO20MOBKA K ’ ’
NPAKMUYECKUM 3AHAMUM.)
Iloozomoska k 3auemy 9 9
Bua npomMexyTo4HOro KOHTPOJIA: 3a4€T
4.2 ConepxxaHue TUCHHIINHBI
Tabmauma 3
TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHMHBI
HanmeHoBaHMe pa3jeioB U TeM Beero AynuTopHas paéora BueayauropHas
AUCHUILINH (YKPYTHEHO) JI 113 JIP IKP padora CP
Pazgen 1. OcHOoBBI TEOpUH 24 4 4 4 12
THAPABJIHYECKOrO0 yaapa
Paspnen 2. OCHOBHBIE IPUYHHBI
BO3HUKHOBEHHS MePeXOaHbIX 22 4 4 4 10
MPOLECCOB
Pa3nen 3. Metoa pacuera o8 5 5 5 10
NepexoHbIX MPOIEeCCOB
Pa3nen 4. Metoabl 60pb0ObI ¢ 24,75 4 4 4 12,75
THAPABJIHYECKHM YAapoOM
KOHTaKTHasl paboTa Ha MPOMEXKY-
TouHOM KoHTpoJe (KPA) 0,25 0,25
IToxroroBka K 3avery 9 9
HToro mo gucuuninue 108 18 18 18 0,25 53,75




Conepskanue pa3eioB JUCHUILIHHbBI
Pa3zges 1. OcHOBBI TeOPpUH IMAPABJINYECKOIO yaapa

Tema 1.1. Onucanue a6nenus 2uOpaABIULECKO20 y0apa

-JIBI>KeHNE HEC)KMMAaeMOM KUIKOCTH B JKeCTKOU TpyoOe; BHe3anmHoe oTKphITHE
KJanmaHa Ha HIDKHEM KOHIE TpyOompoBoja; MeasieHHOEe 3aKpbITHE KIalaHa;
JIBrKEeHUE C)KUMAEMOM )KUJIKOCTH B yIPYTroi TpyOe; MrHOBEHHOE 3aKpbITHE KIIallaHa,
Pa3pbiB KOJIOHHBI JKUKOCTH;

Tema 1.2. Ocobennocmu agnenus 2uOpasIuiecko2o yoapa

Pacyet HeycTaHOBHBIIIETOCS MPOIIECCa, BBI3BAHHOTO MOJTHBIM MTHOBEHHBIM 3a-
KpPBITHEM KJIallaHa Ha KOHIIE MPOCTOro TpyOompoBosa; [loBblmieHne naBieHMs], BbI-
3BaHHOE MTHOBEHHBIM 3aKpbITHEM KJlanaHa; BHe3anHoe 3akpbITHE KanaHa.

Pa3nen 2. OcHOBHbIE NPUYUHBI BOSHMKHOBEHUS MEePeX0IHbIX MPOLECCOB

Tema 2.1. Hzmenenue pesicem pabomsi HACOCHBIX A2pe2amos

OnHOBpEMEHHOE OTKJIIOUEHHE MapajlieIbHO padOTaIOIIMX HACOCHBIX arpera-
TOB; OTKJIIOYEHHE OJTHOTO U3 HECKOJIbKUX MapajuiesibHO paboTaroiux HacocoB; [1yck
HACOCHBIX arperaTos.

Tema 2.2. H3menernue pesxcem pabomvl mpyoonposooHou cume

OTKJIIOYeHHE U BKJIIOYCHHE JOKICBATBHBIX MAIIMH HA OPOCHUTEIHHBIX CHUCTE-
Max MPOU3BOIUTCS C TTOMOIIBIO 3aKPBITHS M OTKPBITHS 3aTIOPHOM apMaTyphl, yCTaHOB-
JIEHHOMW Ha TUApAaHTax

Paznen 3. MeTtoa pacuera nepexoHbIX MPoOLeccoB

Tema 3.1. Ananumuueckue u epaguueckue memoowvl paciema nepexooHsixX npo-
yeccos.

AHnanutndeckue Metopl; CTyneH4aToe 3aKphITHE KJIallaHa 3a UHTEPBaJbl Bpe-
MeHH, paBHbIE dase ynapa; [lenusie ypaBaenus: Annuesu; ['padpuueckuit meron [IHu-
nepa—Dbepxepona; ['pannunbie ycnoBus npu rpaduaeckom meroze; Hacocer Uetsi-
PEXKBaJIpaHTHBIA PEKUM padOTHI Hacoca; Y paBHUTEIbHBIC Pe3epByaphl; TUIBI ypaB-
HUTEJIBHBIX PE3€PBYapOB; AHAJIN3 HECTALIHOHAPHBIX IPOLIECCOB B YPABHUTENIBHBIX peE-
3epByapax; [IHeBMaTHUeCKre ypaBHUTEIbHBIE PE3EPBYAPbI, UM BO3AYIIHbIE KOIAKH;
['pannuHbIE YCIOBUSA, ONIPEAEIAEMBIE HACOCAMHU

Tema 3.2 . Memoo xapakmepucmuk pacuema nepexooHblX NpoYeccos.

[IpuBenenne ypaBHEHMH THAPABIMYECKOrO yJapa K XapaKTepUCTHYECKON
dbopme; YpaBHEHHUS THAPABIMYECKOIO yAapa B XapakTepucTuieckoil ¢opme; 30Ha
BIIUSIHUA U 001acTh 3aBUcUMOCTH; HeBo3mylieHHas 30Ha; IHTerpupoBanue xapakre-
PUCTUYECKUX YpaBHEHUI; METO XapaKTEpUCTHUK C PETYIAPHON IPAMOYTOJIBHOU CET-
Kou; Jlpyrue KOHEYHO-pa3HOCTHBIE METObI; llepeMenHble nmapameTpsl B HECTALMO-
HapHOM ITOTOKE



Pa3znen 4. MeToabl 00pb0ObI ¢ THAPABJINYECKHM yIAPOM

Tema 4.1. Cpedcmea, npeonasnauenmvie 0 cOPOca 00bi.
CpenctBa, mpeaHa3HadeHHbIC s cOpoca Bonubl;( HeorpanmueHHsblii cOpoc
BObI, OrpaHndeHHbI cOpoc BOMBI Yyepe3 Hacockl); COpoc BOJIbI Uepe3 crenuaibHbIe
YCTPOMCTBA;
Tema 4.2 . Cpeocmea, npedHazHayerHbvle 011 YMEHbUIeHUS CKOPOCMel 08UMCe-
HUsl 800bl

VYmensiienue a3l yaapa; YBeInueHne BpeMEHH OCTAaHOBKH KUAKOCTH;

VYpaBHuTENbHBIE OaKK; [ MAPOAKKYMYJISATOPHI racsiiye yaapHyro BoanHy; [Ipenoxpa-
HUTEJIbHBIE KIIAIIaHBI.

4.3 Jlekuuu/MpakTu4ecKue 3aHsITUSA

Tabmuua 4
Coneprkanue JIeKIIM MPAKTHYECKHUX 3AHATHI M KOHTPOJIbHbIE MEPONPUSITHSA
Bun
. | DopmMupyeMbl
Ne Ne u HazBaHuUe JeKUU KOHTpPOoJbHOI | KoJ-BO
n/n Ne pasnena NPAKTHYEeCKUX 3aHATHI ¢ 0 4acoB
KOMIIETEeHIIUH
MeponpusiTUs
Pa3nes 1. OcHOBBI TeOpHH THAPABJIHYECKOr0 yaapa
Tema 1.1. Jlexums Ne 1. dasel pa3Bu- [1IKoc-5.1
Onucanue s61eHus | TAS TUAPOYAApA. 2
1 egZp ZGW%CKOZO [TpakTrueckas padbota Ne _ Ompoc /
yoap 1,2. Omnucanue sABIECHUS [TKoc-4.1; JUCKYCCHS; 4
TUIPaBJINYECKOrO yIapa; [IKoc-4.2; TectupoBanue
Tema 1.2. Jlextust Ne 2. Ocobenno- | [TKoc-5.1
Ocobennocmu CTH SIBJICHUS THAPOYAapa 2
p | ZTem JlaboparopHas pabota No [TKoc-4.1; Ompoc /
2UOPABIULECKO20 '
yoapa 1,2. Bugsl rupaBinye- ITKoc-4.2; TIMCKYCCHSI, 4
CKUX YAapOB TectupoBanue
Pa3nes 2. OcHOBHBIEe IPMYHHBI BOSHUKHOBEHUS NePeX0HbIX MPoLeccoB
Tema 2.1. Hzmene- | Jlexmus Ne 3,4. TTyck u ot- | [1Koc-5.1 4
Hue pexcem pa- KIJIFOUEHUE HACOCOB
4 Oomul HACOCHBIX ITpaktuueckas padora Ne | [TKoc-4.1; Ompoc /
azpeeamos 3,4. N3meHeHHE pexeM ITKoc-4.2; JTUCKYCCHS, 4
paboThI HACOCHOH CTaH- TectupoBanue
007051
Tema 2.2. Usmene- | JJabopatopnas padora Ne | [TKoc-4.1; Omnpoc /
HUe pedicem pa- 3,4. IaMeHeHue pexuM [TKoc-4.2; JTUCKYCCHS;
5 | bomwr mpybonpo- | pabOTHI 3aIIOPHON apMa- TectupoBanue 4
800HOU cume TYpbI
Pazgen 3. Metox pacuera nepexoaHbIX MPOLECCOB
Jlexmust Ne 5,6,7. Pacuér ITIKoc-5.1
8 MOBBILLIEHUS 1aBICHUS TPU 6
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Bu
. | DopmMupyeMbl .
Ne Ne u HazBaHuUe JeKUU KOHTpPOoJbHOI | KoJ-BO
Ne paznena - e
n/n NPAKTHYECKUX 3aHATHI 0 4acoB
KOMIeTeHIHH
MeponpusITUs
Tema 3.1. Ananu- | ruapoynape. ®opmyina
muueckue u epa- XKykoBckoro
uyeckue Memoowl
qb [Ipaktrueckas padora Ne | [1Koc-4.1,; Ompoc /
pacuema nepexoo- .
5,6,7. I'paduueckuii me- [TKoc-4.2; JUCKYCCHUS;
HbIX NPOYUECCos.
ton lllauaepa—>bepixke- TectupoBanue 6
poHa, 2.4. lleninbie ypas-
HEHUS AJITUEBU
Tema 3.2 . Memoo | Jlaboparopuas padora Ne | [1IKoc-4.1; Ompoc /
xapakmepucmux 5,6,7. IlpuBenenue ypas- | [1Koc-4.2; TUCKYCCHUS;
9 | pacuema nepexoo- | HEHWH T'MIPABIMYECKOTO TectupoBanwue 6
HbIX NPOYUECCOos. ylapa K XapakTepucTuye-
cKoit popme
Pa3nes 4. MeToab! 60pb0bI ¢ THAPABIHYECKHM YIAPOM
Tema 4.1. Cpeo- Jlexums Ne 8,9,. Meponpu- | I1Koc-5.1
cmea, npeoHasHa- | ATUS 0 IPEIOTBPAIICHHUIO
yenHwvle OJisl HEJOMYCTUMOTO TIOBBIIIIE- 4
cbpoca 600bi. HUS JIaBJICHUS TIPU TIEpe-
10 XOJHBIX MPOIECCax.
[IpakTuueckas padora Ne | [IKoc-4.1; Omnpoc /
8. HeorpanuueHHsliii, u [TKoc-4.2; JUCKYCCHS; 5
OrpaHUYEHHBINA cOpoOC TectupoBanue
BOJIbI Ue€pe3 HACOCHI
Tema 4.2 . Cpeo- | Ilpaktmueckas padora Ne | [TKoc-4.1, Omnpoc /
cmea, npeonasna- | 9 BogoBoznymusie pesep- | [1Koc-4.2; JUCKYCCHS; 2
YeHHble O/ yMeHb- | Byaphbl. TectupoBanwue
wenus ckopocmei | JlabopatopHas padora Ne | [TKoc-4.1; Ompoc /
11 | osuoicenus 600bi 8 Aonpammonnsie kinanansl | [1Koc-4.2; JUCKYCCHUS; 2
TectupoBanue
JlabopaTtopHnas pad6ota Ne | [1Koc-4.1; Ompoc /
9 Vcerpoiicta ans Biycka | [IKoc-4.2; JUCKYCCHS; 2
BOJBI. TectupoBanue
Tabmuma 5
IlepeyeHb BONPOCOB JIs1 CAMOCTOSTEBLHOT0 H3YYCHUS TUCIUTIIMHBI
Ne IlepeyeHn paccMaTpuBaeMbIX BOIPOCOB IJIs CAMOCTOSITEJIb-
Ne paznena u rembl
n/n HOI'0 U3y4YeHHs

Pazgea 1. OcHOBBI TE€OpUM T

HAPABJINYECCKOT0 yaapa

1

Tema 1.1. Onucanue
ABNEHUS 2UOPasIUYe-

-JIBIKeHHe HECXKMMAEMOM KHIKOCTH B )KECTKON TPYOe;
- BHe3anHOe OTKpbITHE KiIallaHa Ha HIKHEM KOHIIE TpyOOIIpoBO/Ia;

cK020 yoapa -PacueT HeycTaHOBHBIIIETOCS TPOIECCA, BEI3BAHHOTO IMTOJHBIM MIHO-
BEHHBIM 3aKPBITHEM KJIallaHa Ha KOHIIE IPOCTOrO TPYOOIIPOBO/IA;
(Peanuzyemvie komnemenyuu I[1Koc-4.1; I[1Koc-4.2; [IKoc-5.1)
2 Tema 1.2. -M3MeHeHne CKOpOCTH BOJIHBIL;
Ocobennocmu -["a3oBBIIENCHNE H3MEHEHHE CKOPOCTH BOJIHBI C YYETOM T'a30BBIZETIC-
ABNEHUS] HUS,

-lcnionb30BaHNe ypaBHEHMSI BOJIHBI C IEPEMEHHOM CKOPOCTHIO;
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n/n

Ne paznena u Tembl

Ilepeuens paccMaTpuBaeMbIX BONPOCOB /IS CAMOCTOSITEJIb-
HOT'0 U3yYeHHUsI

2UOPABIULECKO20
yoapa

-Pacuer coneprxanusi CBOOOHBIX MTY3bIPHKOB;
(Peanuzyemoie komnemenyuu I[1Koc-4.1; I[1Koc-4.2; I[IKoc-5.1)

Pa3zngea 2. OCHOBHbIE IPUYH

Hbl BOSBHUKHOBCHHSA IEPEXOAHBIX MPOIIECCOB

10 | Tema 2.1. H3menenue | - KoaddummeHT moie3Horo AeHCTBUS HACOCA;
pedcem pabomul -ITyck Hacoca;
HacocHwlx azpecamos | -OcTaHOBKA HACOCA,;
-['pannyHOe ycioBue, onpeaenseMoe TPyOOpPOBOIOM € HAcO-
coM (Peanusyemvie komnemenyuu [TKoc-4.1; TTKoc-4.2; [TKoc-5.1)
12 Tema 2.2. Usmenenue | - Hopwmbl BogooTBeieHHs OBITOBBIX CTOYHBIX BOJT

pedicem pabomul
mpy6onposoo-Holi
cume

- Hopmbl BOJ10OTBEICHUS U1 PA3IMYHBIX OTPACe MPOMBIILICH-
HOCTH.
(Peanusyemoie komnemenyuu [1Koc-4.1; I1Koc-4.2; I[IKoc-5.1)

Paznen 3. Metogn pacucTa nepexoaHbIX MpoueccoB

13 Tema 3.1. -AHanuTryeckre MeToibl; CTYIIEHYaToe 3aKphITHE KilallaHa 32 MHTep-
Ananumuyeckue u BaJIbI BPEMEHH, paBHBIC (pase ynapa;
epaguueckue -llennbie ypaBHeHMs AJUTHEBY;
Memoovl pacuema -I'paduueckuii meron Innnepa—Dbhbep:xepona;
nepexooHvIX -["'pannunbie ycnoBus npu rpadueckoM METOJIE;
npoyeccos. (Peanuzyemvle komnemenyuu [1Koc-4.1; I[1Koc-4.2; I[IKoc-5.1)
14 | Tema 3.2. Memoo -YpaBHEHUS THAPABINYECKOTO yAapa B XapaKTEPUCTUUECKOMN
Xapaxkmepucmux dopme;
pacuema - 30Ha BIUSHUA U 00J1aCTh 3aBUCUMOCTH;
nepexooHvIX -HeBo3mytieHHast 30Ha;
npoyeccos. -MHTEerpHpOBaHIe XapaKTEPUCTHICCKUX YPaBHEHUIA;

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

Pasnen 4. Metoabl 60pbs0bI €

TMAPABJIUYCCKUM YIapoOM

15 Tema 4.1. Cpeo- -CpencTBa, mpegHa3HaYeHHbIE 17151 cOpoca BOJIBI;
cmea, npeonasHaven- | - HeorpanndueHHsli cOpoc Boabl, OrpaHMueHHBINH cOpOC BOJBI Ye-
Hble 01151 copoca pe3 HacoCHI;
6000l. -COpoc BOobI uepes CrieluaibHbIE YCTPOMCTBA;
(Peanusyemoie komnemenyuu [1Koc-4.1; I1Koc-4.2)
16 | Tema 4.2 . Cpeo- -CpencrtBa, mpeHa3HAYEHHBIE ISl YMEHBIIEHHUS! CKOPOCTEN JIBU-

cmea, npeoHasHayeH-
Hble 0151 YMEeHbUEHUs.
cKopocmell 08udice-
HUsL 800bl

YKEHUS BOJIBI.
(Peanuzyemvie komnemenyuu ITKoc-4.1, I[TKoc-5.1)
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5. O0pa3oBaTe/ibHbIEC TEXHOJIOTUHU

Tabmuma 6
IIpyuMeHeHNe aKTUBHBIX U HHTCPAKTHUBHBLIX 06p33OBaTeHbeIX TEXHOJIOTuH
Ne HaumMeHoBaHUe UCTOIb3yeMbIX AKTHBHBIX H HHTEP-
Tema u popma 3ansaTHS N
n/n AKTHBHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIA
1 | Ananutudeckue u rpadu- | JI [TpobGnemMHas nexmus
YECKUE METO/IbI pacyera
MIEPEXOHBIX TPOIIECCOB.
2 Buasl runpaBnuyeckux I13 | I'pynmoBoe o0CyKaeHUE, TUCKYCCHS
yI1apoB
3 Pacuér mapamerpoB run- | JI Merton npe3eHTaliH JIEKIIMOHHOTO MaTepuaa.
PaBIMYECKOTO yaapa
5 cpexacrtsa 3amuThl oT THA- | [13 | ['pynmoBoe o0cykaeHue, TMCKyccust
PaBIMYECKOTO yAapa
6 Metob1 6OpBOBI C THI- J Mertox npe3eHTal|u JEKIIMOHHOTO MaTepuaa
PaBJIMYECKUM YIapOM

6. Tekylmumuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTeCTALMSA 10
UTOraM OCBOCHUSA IMCHUIIIMHBI

6.1. TunoBbIe KOHTPOJIbHBIE 3aIaHUSI MJIM HHbI€ MAaTEPHUAJIbI,
He00X0AuMBbIe /1151 OIleHKU 3HAHM, YMEHU ¥ HABBIKOB U (WJIH) ONbITA
AeATeJILHOCTH

1. Ilpumepnas temaTuxka PI'P

1. OnpenenuTs MOBHIIICHUE AABJICHUS, BO3HUKAIOIIEE MPU BHE3AMMHOM 3aKpbI-
TUU 33JBUKKH Ha BOJOTPOBOAHON TPyOe, €11 CKOPOCTh ABMKEHUS BOJHI (... X... M/C).
CKOpOCTh pacnpoCTpaHeHUsl yAapHOU BOJIbI ¢ IPUHATH paBHOM (...N...M/c).

2. Onpenenuts MUHUMAJIbHOE BpeMsl 3aKpbITHUS 3aJIBUXKKA Ha TpyOOmpoBoje
mmHon (L=..X... m ) mpu ckopoctu Bozsl (V =...N... M/c), eciu T10ImyCTUMOE TTOBHI-
IIEHHWE JaBJICHUS HE NOJKHO npeBbimath 0,5 MIla.

3. OnpenenuTh MIHOBEHHOE MOBBIILIEHUE JABJICHUS B TpyOe MpHU TUApaBiInye-
CKOM yjape, eciii BHyTpeHHuit mtuamerp ee (d=...X...mMm), a pacxoa Boas! (Q=...N...
M3/a. CKOpOCTB pacpocTpaHeHus yaapHoi BoaHsl (c=...V... M/c).

2. Ilpumepsl TECTOB VISl TEKYIIET0 U MPOMEKYTOYHOT0 KOHTPOJIA 3HAHU I
00y4aKIIMXCS:

1. OTmMeThTe npaBUIBHBIN OTBET: ['MapaBiMueckuil yaap B TpyOOmpoBoaax
BO3HUKAET MPH ...

A) BHE3aITHOM OTKJIFOUEHUHU Hacoca Ha TpyOoIrpoBoie

b) mnaBHOM 3aKpBITHH 3aIB)KKH HA HAIIOPHOM TPYOOTIPOBOIE

B) nepexrouennn Hacoca ¢ OJTHOro TpyOONpoBOa HA APYroit

I') mapamiensHO# paboTe HACOCOB HA TPYOOIIPOBO

2. OT™MeTbTe NPaBWIBHBIN OTBET: [ MApaBIMUYecKuil yaap — 3710 ...

13



A) xosebaTeIbHBIN MPOIIECC, BO3HUKAIOIINKA B TPYOOIIPOBO/IC TIPY BHE3ATHOM
M3MEHEHHH CKOPOCTH JIBUKEHUS )KUIKOCTH

b) mpouecc, mpoucxoasimuii B TpyOONpoBo/ie IPU MOCTOSTHHOM CKOPOCTH JIBU-
YKEHHUS )KUIAKOCTU

B) mpouecc, npoucxoasimuii B TpyOOIpoOBOIe IPU U3MEHEHUHN pacxoa KH/I-
KOCTH

I') mpouecc, mpoucxoasimuii B TpyOONpoBo/Ie IPH MapaiebHON padoTe
HacoOCOB

3. OTmeThTe MpaBUIIbHBIN OTBET: BriepBoie ruppaBianueckuii yaap Obu1 uccie-
JIOBAH ...

A) H. E. XykoBckum

b) /. bepuymu

B) W. bepnymimn

I') O. PeitHonbacom

4. OT™MeTbTe MPaBWIbHBIN OTBET: (4P/p.c.V) 3TO UBMEHEHHE MPU THAPOYIape
A) naBieHuUs

b) ckopoctu

B) mHamopa

I') pacxona

5. OTMeThTE NPAaBUWIBHBIA OTBET

1
- Jp(UE, +d/E,

A) CKOpOCTh pacpOCTPaHEHUS yIAPHOW BOJHBI
b) ckopocTh nBMKEHUS KUIKOCTH B TPYOOTIPOBO/IS
B) wmonynb ynpyroctu cTeHOK TpyOOIpoBoia

I') mMonmynb ynmpyrocTH >KMIKOCTH

C

9TO

6. [Ipsmoil ruipaBIMyecKuil yaap BO3HUKAET KOrja ...

A)  BpeMs 3aKpbITHS 3a[IOPHOTO YCTPOMCTBA MEHbIIE (ha3bl THAPOYAapa
b) Bpewms 3akpbITHS 3aIOPHOTO YCTpOWcTBa Ooblile (pa3sl rUApOyaapa
B) xuuakocTh B TpyOONPOBOJIE ABUKETCS MO JTUHEHHOMY 3aKOHY

I') crenku TpyOomnpoBoaa nehopMUPYIOTCS

7. OOpaTHbBIN TUAPaABINYECKHUN yaap oOpa3yercs Korja ...

A)  BpeMs 3aKpbITHS 3alI0PHOTO YCTPOICTBA MEHbIIE (a3bl TUAPOyaapa
b) Bpewms 3akphITHs 3aIOPHOTO yCTpOoKcTBa O0JIbIe (ha3bl TUAPOYIapa
B) xuakocTh B TpyOOIPOBOE IBUKETCS MO JIMHEHHOMY 3aKOHY

[') crenku TpyOoIpoBOAa 1ehOpMUPYIOTCS

8. IloBbIlIeHNE JaBIE€HUS TP THAPABINYECKOM yape MPUBOAUT K ...
A)  pa3pbIBy TpyOOIPOBOIOB
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b)  yBenuuenutro pacxopa >KUAKOCTH
B)  yBenumueHHUIO CKOPOCTH KUIKOCTH
[') yMeHbIIEHUIO CKOPOCTH KUJIKOCTU

9. [loBbllIeHHE TaBIICHUS MTPU TUIPABINYECKOM yaape onpenaensercs rno ¢op-

a) ﬂ%a=\(§; 0) LBy = pght
P

B) LB = puges r) ARy = puﬁc

10. CxopocTh pacnpocTpaHEHHS yIapHOU BOJHBI MPU a0COJFOTHO KECTKUX
CTEHKaxX TpyOompoBojia

D 1 6)C:F;
2 &
P 2r

E &F

B)CZJE; D, [ K
K AP,

11. Unkpycramus Tpyo 310

a) YBEITMUCHHUE IIEPOXOBATOCTH CTEHOK TPYyOOIIPOBOIA;

0) oTaeeHre YaCTHUII BEIIeCTBa OT CTEHOK TPYO;

B) oOpa3oBaHUE OTJIOKEHUH B TpyOax;

') yMEHBIIEHUE TPOYHOCTHBIX XapaKTEPUCTUK TPYyOOIIPOBO/IA.

12. Y napHas BoJiHA NPY TUAPABIMIECKOM yAAPE 3TO

a) 00;1acTh, B KOTOPOU MPOUCXOAUT YBEITUUCHHUE JIaBIICHNUS,

0) 00J1acTh, B KOTOPOM YaCTHIIbI )KUIKOCTH YIAPSIOTCS IPYT O IpYyra;
B) BOJIHA B BUJIE CKATOr0 00beMa KUIAKOCTH;

') 00J1aCTh, B KOTOPOU XUAKOCTh yAApsIET O CTEHKHU TPYyOOIPOBOIA.

13. 3aryxanue koyieOaHUM AaBICHUS MOCIE THIPABINYECKOTO yapa Mpoucxo-
TIAT 3a CUEeT

a) MOTEepU IHEPTUH KUAKOCTU NPU PACTIPOCTPAHEHHUH YAaPHOM BOJIHBI Ha Ipe-
OJI0JIEHUE COMPOTHUBJICHUSI TPYOONPOBOIa;

0) moTepu SHEPTHH KUIKOCTH HA HATPEB TPyOOIIPOBOIA;

B) IOTEPHU SHEPTUU Ha JehOpMAIINIO CTEHOK TPyOOIpPOBO/IA;

T') IOTEPh YHEPTUH KHUAKOCTU Ha MPEOJIOJICHUE CHII TPEHUS U YX0/1a SHEPTUU B

pe3epByap.
14. CkopocTb pacrpocTpaHeHus yAapHOH BOJIHBI B BOJIE paBHA

a) 1116 m/c;
0) 1230 wm/c;
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B) 1435 m/c;
r) 1534 m/c;

15. Pe3koe MOBBITIICHNE JaBJICHUS, BO3HUKAIOIIEE B HAIIOPHOM TPYyOOIIPOBOC
IIPHU BHE3AITHOM TOPMOYKEHUH paboUeil )KUIKOCTH HA3bIBAETCS

a) TUAPABIMYECKUM YIapOM;

b) ruapaBIMYECKUM HATIOPOM;

C) TUAPABIMYECCKUM CKAauYKOM;

d) ruapaBIMYECKHA TPHIKOK

16. IToBblllieHNE TaBICHUS TIPU THAPABIMYECKOM yaape onpeaensercs no ¢op-
MyJIe

a) u3nYecKoe BEIECTBO, CIOCOOHOE 3alOIHATh MTyCTOTHI;

b) ¢puznueckoe BemecTBO, CHIOCOOHOE U3MEHSTH (HOPMY IO IEUCTBUEM CHIT

c) ¢u3MYECKOe BEIIEeCTBO, CIOCOOHOE U3MEHATh CBOI 00beM;

d) ¢pusnueckoe BelecTBO, CIOCOOHOE TEUb.

€) MPaBUJIBHOTO OTBETA HET.

17. Y napHast BoJHa Npu r’UAPaBINYECKOM yJIape 3TO

a) 00J1aCTh, B KOTOPOI MMPOUCXOIUT YBEITUUECHUE JABJICHUS;

b) o6nacTh, B KOTOPOM YaCTHUILIBI )KUJKOCTH YIAPSIOTCS IPYT O JIPYra;
C) BOJIHA B BHJIE C)KaTOTO 00bEMA KUAKOCTH;

d) o6:1acTh, B KOTOPOM KUAKOCTh yAApsIET O CTEHKU TPYyOONpoBo/a.

18. 3aryxanue koneOaHU JaBIEHUS NOCIIE THAPABIMYECKOTO y1apa MporucXo-
TIUT 32 CUET

a) MOTEPH PHEPTUH JKUJIKOCTHU MIPH PACTIPOCTPAHCHUN YAAPHON BOJIHBI Ha TIpe-
OJI0JIEHUE CONPOTUBJICHUSI TPYOONPOBOJIa;

b) moTepu >HEPrum KUJIKOCTA HA HATPEB TPYyOOIPOBOIA;

C) MOTEpH PHEPTUH Ha JTehopMaInio CTEHOK TPyOOpOBO/Ia;

d) moTeph SHEPTHUH KUIKOCTH HA TIPEOI0JICHNE CHUJI TPEHUS U yXOJa YHEPTUH B

pe3epByap.

3. Bonpocsl aucKyccuit

1. Kakue TpyOompoBoabl Ha3bIBAIOTCS KOPOTKUMH U JJIMHHBIMU, TTPOCTBIMHU U
CIIOXKHBIMHU? B yeM 0COOEHHOCTH MMAPABIMYECKOTO paciyeTa TakuxX TpyOonpoBOOB?

2. U3noxxuTe METOAMKY PEIICHHs TPEX THUIOBBIX 3a7a4 pacuera MpoCcToro Ko-
POTKOTr0 TpyOOMIpOBO/IA.

3. KakoBa 0coOeHHOCTh pacueTa TpyOONpOBOAOB C MapayliebHbIM COETUHE-
HUEM JINHUI?

4. Yem oTiHMyaeTCs OMpECIICHNE TUaMeTpa MarucTpajbHOTO TPyOOIpoBOJa U
€ro OTBETBJIEHUI NPU pacyeTe TYIUKOBOM BOJAOIPOBOIHOM CETH?

5. Yto Takoe cU(OH U KaKOBBI 0OCOOEHHOCTHU €ro THPaBINYECKOT0 pacuyera’?

6. B uém 3akirouyaercs mpenMyIIiecTBO KOJIbLIEBOTO TpyOoIpoBoaa?

7. Uto Takoe TUAPaBINYECKUI yaap B TpyOOIIPOBOE.
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8. Mepbl CHUKEHUST AMHAMUYECKON Harpy3KH MpU THIPABINYECKOM YIape.

9. YUemy paBHa CKOpPOCTb PacHpOCTPAHEHUs BOJHBI TMAPABIMYECKOrO yaapa B
ciyyae HeleopMUpyeMbIX CTeHOK Tpyobomnposoaa (E = [1)?

10. Kax Ha10 3aKpbIBaTh 3a/IBUKKY B TPYOOIpPOBO/IE, YTOOBI YMEHBIIUTH JaBJie-
HUE, BOZHUKAIOIEE MTPU TUAPABINYECKOM yJlape, — OBICTPO WM MEJ-JIEHHO?

11. YnapHoe noBbllIeHNE JaBIEHUs O0bILE TPU IPSIMOM UM HENPSIMOM THJI-
PaBIMYECKOM yape?

12. Yro Oyaer NOpOUCXOIWUTH C YAAPHBIM JaBJICHUEM MpU YBEIUYECHUU
yIPY-TOCTU CTEHOK TpyOOompoBoaa?

13. Kak Oyzaer uM3MeHATbCA yJapHOE NaBJCHHE MPHU yBEIWYCHUH IUaMeTpa
TPYOBI U COXPAaHEHHUH TOJIILMHBI €€ CTCHKHU?

14. Yto Takoe ruIpaBInyeCcKuil y1ap U KaKUe CUIIBI €r0 BBI3BIBAIOT?

15. Yro Takoe yaapHoe JaBiI€HHUE, OT KaKUX (PAKTOPOB U KaK OHO 3aBUCHUT?

16. Kakoe ¢u3nueckoe CBOWCTBO, HE YUUTHIBAEMOE B JIPYrUX IJIaBaxX, MPUXO-
JUTCSl YUYUTHIBATH IIPU THAPABIMYECKOM yaape?

17. KakoBbl MepbI 00pbOBI C yrapom?

18. B ueM (husnueckas CylHOCTb THAPABIMYECKOrO yapa?

19. Kakue cpencrtBa npeaycMOTpPEHBI I 3alUThl TPyOOIpoOBOAa OT THAPO-
ynapa?

20. Yemy paBHa CKOPOCTh paclpOCTPAHEHUs BOJIHBI TMAPABINYECKOIO yaapa B
ciyyae Hele(opMHUpyeMbIX CTEHOK TpyOorpoBoaa?

21. Y napHoe NOBBILLIEHUE JaBJIEHUs O0bIlIE NPU NPIMOM HIIA HENPSIMOM TH/I-
PaBJIMYECKOM yape?

22. Yrto OyaeT MHpPOUCXOAWTH C YAAPHBIM [ABJIEHUEM MpU YBEIUYECHUU
yIPY-TOCTU CTEHOK TpyOomnpoBoaa?

23. Kak OyzaeTr M3MEHSThCA yIapHOE NABJIEHUWE NPU YBEIMYECHHH JUaMeTpa
TpyOBl U COXpaHEHUU TOJIIUHBI €€ CTCHKHU?

24. OxapakTepusyiTe MpUpoly THUAPABIUYECKOrO ynapa W mpuBeaute Qop-
MyJy JJI ONIPENEIICHUS JAaBIEHUS IIPU yIape.

25. IlpuBenute nmpuMep MOJIE3HOTO UCIOJIb30BaHUS SBJICHUS THIPABINYECKOTO
yaapa.

26. [laiite onpeneneHue BICHUS TUAPABINYECKOTO yaapa.

27. BeiBenute (opmyny H.E. JKykoBckoro ans mpsMoro rupaBiIndyecKoro
yaapa.

28. Kako#i ygap Ha3bpIBalOT HENOJHBIM? KakoBO ycliOBHE €ro BOSHUKHOBEHUS?

29. O0BsicHUTE NPUHLIMI MOHWKEHUS YAAPHOTO AaBJiIeHUs MyTeM cOpoca YacTu
YKUJKOCTH U3 TPYOOIpOBOIa.

30. OnuniMTe CHUYKEHHUE JABJICHUS )KUJIKOCTH CIIOCOOOM BITyCKa U 3allleMJICHUS
BO3/lyXa B TUJPABIMYECKUMI TPAKT.

31. KakoBsI cxeMa THAPABINYECKOTO TapaHa u ero pabora?

32. Kakos KII/] runpaBauyeckoro tapasa?

33. [louemy Ha TpyOONpPOBOJAX YCTAHOBJIECHBI BEHTWIN? B ueM oTinuue mpsimo-
YTOJBHOI'O KpaHa OT IIapoBOro?

34. ®usunyeckas CyIHOCTb U ONpeeTIeHre Tuapoyaapa.

35. @akTophbl, BAUSIONIME HA MTPOLIECC TUAPOYAApA.
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36. Buasl rugpoynapa.

37. ®a3bl rugpoyaapa.

38. [Ipumepsl ruapoyaapa U3 NOBCEIHEBHOM )KU3HU.

39. Kakoii TpyOoIipoBo Ha3bIBAIOT CJI0KHBIM?

40. HazoBuTe mpUYMHBI BO3HUKHOBEHUS THAPABIMYECKOTO yaapa B TpyOax, Me-

TOABI 60pI)6I>I C HUM 1 OCHOBBI pacydcTa.

41. Kako¥li yaap Ha3bIBatOT HENOJIHBIM? KakoBO yCJIOBHE €r0 BOSHUKHOBEHUS?
42. KakoBbl 0COOCHHOCTH THAPABINYECKOTO yaapa B TpyOe Mpu TEUEHUU Tra-

30KUIKOCTHOUM cMecHu?

43. OnumuTe CHUKEHUE TABJICHUS )KUJKOCTU CIIOCOOOM BITYCKA U 3aLIEMIICHUS

BO3/1yXa B TUAPABINYECKUHN TPAKT.

44, OnuimuTe CHUKEHUE JaBJICHUS )KUJIKOCTH CIIOCOOOM BITyCKa BOABI B TPYOO-

IIPOBO/I.

45. Yrto coboit mpecTaBisieT paboTa BO3AYITHO-THIPABIUYECKUX KOJIAKOB?
46. KakoBbI cxeMa ruipaBIMyecKoro TapaHa u ero pabora?

47. Kakos KIIJI rugpaBnuyeckoro tapaHa?

48. JIns kakux uenei npuMeHsieTcsl TUAPOTapaH

4. IlepeyeHb NPUMEPHBIX BONMPOCOB, BHIHOCHMBIX HA IPOMEKYTOYHOIO aT-

TeCTAUIO 3a4€Ta

1. ®a3b1 pa3BuTHS TUIpPOYyAApA.

2. Pacu€t noBbIllIeHUs AaBieHus npu ruapoyaape. @opmyna KykoBckoro.

3. MeTroasl npeAOTBpAILCHUSI TUIPABIMYECKOTO yaapa.

4. @akTOpbI, BIUSIONIME HA CUITYy THAPOYAApa.

5.0Cco00€HHOCTH SIBJICHUS TUAPOYAapa.

6.YcnoBus oTpbiBa )XUAKOCTH. CHIIbHBIE U ClIa0ble TUIPOYAApPbI

7.Pacué€Tt NIUTENbHOCTU CTAAUM CKATUS U PACILIUPEHUS Y 3aTIYILKU

8.Pacuét nnuTenpbHOCTH CTaUi CKATUS U PACIIUPEHUS B IPOU3BOJIBHOM MECTE

TPYOBI.

CTH.

9.T'amienuie yaapHOW BOJIHBI.
10.Pacuét ckopocTH 3amoJIHAOIEro TpyOy MOTOKA JJIsi CBEPXTEKYUeHl HKUAKO-

11.I'uapoynap B 4aCTUYHO 3aMIOJIHEHHOU TpyoOe.

12.I'uppoynap B 4aCTUYHO 3alI0JIHEHHOM TOPU30HTAIBHOU TpyOe.
13.I'unpoynap B 4aCTUYHO 3aMI0JIHEHHOM BEPTUKAIBLHOU TpyoOe.
14.I'mppoynap B pe3yiabTaTe CTOIKHOBEHUS ITOTOKOB.
15.I'unpoynap ¢ yreukaMu (HENOJHBIN ruapoyAap).
16.I'unpoynap ¢ O0KOBOI yTEUKOM.

17.'mapoynap ¢ OOJIBITUMU yTEUKAMHU.

18.MeTtobI mpeA0TBpAILICHHS THAPABIMYECKOTO yaapa.
19.YpaBHeHUE KOTMYECTBA IBUKEHUS

20.YpaBHeHHE HEPA3PBIBHOCTH

21. Buasl rupaBiIndecKkoro yaapa.

22. HazoBute (hopMyIibl 7151 ONpeieiIeHHs] MTOBBIIIEHUS TaBIECHUS TPU TUIPO-

ynape.
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23. Kak Haji0 3aKphIBaTh 33 IBUKKY B TPYOOIIPOBOE, YTOOBI YMEHBIIIUTD JaBIIC-
HUE, BOSHHUKAIOIIEE NP TUAPABINIECCKOM yape, — OBICTPO MM MEJICHHO?

24. [lepeuuncaute criocoObl 60pHOBI C TUAPABIMYECKUM YIAPOM.

25. [Touemy mpu THAPABINYSCKOM yAape TCUCHHUE KUAKOCTH HECTAIIMOHAPHOE?

26. KakoBbI 0COOCHHOCTH THIPABIMYECKOTO yJapa B TPyOe MpU TCUCHHH Ta-
30’KHJIKOCTHOM cMecu?

27. OnummmTe CHUKCHHE TaBIICHUS )KUIKOCTH CITIOCOOOM BITYCKa BOJIBI B TPYOO-
IPOBO/I.

28. Uto co0oii pencTaBisieT padoTa BO3AYIIHO-THIPABINYECKUX KOJITAKOB?

29. Ha3BaTh OCHOBHBIE CBOMCTBA YKUIKOCTEH.

30. Ilepeuncnuth CrIOCOOBI TPEIOTBPAIICHHS THAPABINIECKUX YIAPOB B TPYOO-
IPOBOAX.

31. Metoap! mpeAaypekAeHUs TUAPOYIapa.

32. BeiBenute ¢opmyny H.E. XKykoBckoro s mpsiMoro rujipaBiHyuecKOro
ynapa.

33. OOBsicHUTE NPUHIUI MOHMKEHUS yIapHOTO JaBJIEHUs IyTeM cOpoca 4acTu
XKHUJKOCTU U3 TPyOOIIpOBOA.

34. Kak BiusieT MOAY/b YIIPYrOCTH CTEHOK TPYOOIIPOBOAA Ha JaBJI€HUE TUPAB-
JMYECKOro yaapa?

35. Hanummmre u nosicHute (opMyIty MOBBIIIICHUS JABJICHUS PU MPSIMOM TH/I-
PaBJIMYECKOM yape?

36. OT yero 3aBUCUT CKOPOCTh PACIPOCTPAHEHHUS YAAPHOU BOHBI PU TUAPAB-
JUYECKOM yaape?

37. Kak BrusieT BpeMst 3aKpbITUS 33]IBUKKH Ha TIOBBIIICHNE JaBICHUS TIPH TH/I-
PaBJIMYECKOM ynape?

6.2. Onucanune noka3arejeil 1 KpUTEPUEB KOHTPOJIS yCII€eBAEMOCTH,
ONMUCAHNE IKAJ OlleHNBAHUSA

JUJist OLlEeHKM 3HAHUM, yMEHUH, HAaBBIKOB U (POPMHUPOBAHKS KOMIETEHIIMH 110 JTUC-
LUIUIMHE TPUMEHSAETCS TPAAULMOHHAS CUCTEMaA KOHTPOJSA U OLIEHKHU YCIIEBAEMOCTHU
CTYJICHTOB.

[Ipu ucronp30BaHUM TPAAULIMOHHON CUCTEMBI KOHTPOJISI M OLIEHKH YCIIEBAEMO-
CTH CTYJIEHTOB JIOJKHBI OBITh MIPE/ICTABICHBI KPUTEPUU BBICTABJICHUS OLIEHOK 10 Ye-
ThIpeX0aNIbHOM cUCTEME KOTIIMYHOY», «XOPOLIOY», «yTOBIETBOPUTEIBHOY, KHEYI0-
BJIETBOPUTEIILHO .

Kputepumn onieHnBaHus pe3yjbTaTOB 00y4eHHs
Tabmura 8

Ouenka Kpurepun onenuBanus

OILICHKY «OTJIMYHO» 3aCIYyKUBAET CTYACHT, OCBOMBILINI 3HAHUS, yME-
HUS, KOMIIETEHLIUU U TEOPETUYECKUI MaTepuan 6e3 mpoOesioB; BhIMOI-
HUBILIMWH BCE 3a/laHusl, IPEYCMOTPEHHbIE YU€OHBIM IIJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM ypPOBHE; MPAKTUYECKUE HABBIKH MPO(PECCHOHAIb-
HOT'O MPUMEHEHHS OCBOCHHBIX 3HAHHUH C(HOPMHUPOBAHBI.

Bricokumuii ypo-
BEHb «5»
(oTIIMYHO)
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CpenHuii ypOBEHb | OIIEHKY «XOPOIL0» 3aCITyXHBACT CTYICHT, TPAKTHUYECKH MOTHOCTHIO
«» OCBOUBIIIHI 3HAHUS, YMEHUSI, KOMIICTCHIIUU U TEOPETUYCCKUIN MaTe-
(xoporo) pua, yaeOHbIe 3a/laHUs HEe OLICHEHBI MAKCUMAJIBHBIM YHCIIOM 0aJlIOB, B
OCHOBHOM C(hOpMHPOBAIT MTPAKTUIECCKIE HABBIKU.
OLICHKY «Y/0BJIETBOPUTEIBHO» 3aCITY)KHBACT CTYJICHT, YACTUYHO C
po0eTlaMyu OCBOUBIIWI 3HAHUS, YMEHUS, KOMIIETCHIIUU U TE€OpPETHYE-
CKUI MaTepua, MHOTHE Y4eOHBIC 3a/1aHus JINOO HE BBITOJHWI, JIN0O
OHH OIICHEHBI YMCIIOM 0AJIIIOB OJIM3KUM K MUHUMAIBHOMY, HEKOTOPBIS
MPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
MuHuManbHbIA | OIIEHKY «HEYIOBIECTBOPUTEIHHO» 3aCITYKHBACT CTYACHT, HE OCBOUBIIUI
YPOBEHB «2» (He- | 3HAHUS, YMEHUsS, KOMIICTCHIIMU W TECOPETHYCCKHN MaTepuai, yuyeOHbIe
yIIOBJICTBOPH- 3aJlaHus HE BBIMTOJIHUI, IPAKTUYECKIE HABBIKA HE CPOPMUPOBAHBI.
TEJILHO)

[Toporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEIIBHO)

7. YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecnevyeHne TUCITUTIUHBI
7.1 OcHOBHas1 JiUTEpaTypa

1. Amu, Mynzep Cyneiiman. Hacocsl 1 HaCOCHBIE YCTaHOBKU: YY€OHUK JJI CTY-
JICHTOB BBICIIMX Y4YeOHBIX 3aBE/ICHUH, 0OYJarOMIMXCS TI0 HAIPABIECHUIO TOJTOTOBKU
20.03.02 "TIpupogooOycTpocTBO U Boj0NONIb30BaHue". PexomenoBano YMO / M.
C. A, 1. C. bernsipos, B. @. YebaeBckuii; Poccuiickuii rocy 1apcTBEHHBIN arpapHbIi
yauBepcuteT - MCXA umenu K. A. TumupsizeBa (MockBa). — DIEKTPOH. TEKCTOBbIE
naH. — Mocksa: PTAY-MCXA um. K. A. Tumupszena, 2015. — 330 c.: puc., Tadi.,
1B.wI. — (150 mer PTAY-MCXA). — Komteknus: YaeOHast 1 yaeOHO-MeToInuecKast
auteparypa. — Pexxum noctyma : http://elib.timacad.ru/dl/local/357.pdf.

2. JIeontres, B. K. Hacochl 1 HACOCHBIE YCTAHOBKU: Pacu€T HACOCHOM
yCTaHOBKH : yueOHoe nocooue nist By30B / B. K. JIeontseB, M. A. bapameBa. — 2-e
u3a. — Mocksa : U3patensctBo FOpaiit, 2022. — 142 ¢. — (Briciee o0pa3oBaHue).
— ISBN 978-5-534-13028-7. — TekcT : anexTpoHHbii // OOpa3zoBaTenbHas
miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/496511 (nata obpamienus:
14.09.2022).

3. Kypoukwun, E. 0. UnxenepHbie cucTeMbl BOIOCHA0KEHUS, BOJOOTBEACHUS,
TeruiorazocHadxenus : yueonoe nocooue ans By3os / E. 10. Kypoukun, E. I1. Jlam-
kuBckuil. — Mocksa : U3marensctBo FOpaiit, 2022. — 151 ¢. — (Bricmiee o6pa3oBa-
Hue). — ISBN 978-5-534-14904-3. — Texkcrt : anexktponHbIi // Obpa3oBaTenbHast
wiatdopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/496957

7.2 lonoJiHUTEILHAS JIUTEPATYPA
1. Moprynos, K. I1. Hacocsl u HacocHble CTaHIIMHU : yueOHOE TocoOue Ui By30B
/ K. I1. MoprynoB. — 5-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2022. — 308 ¢c. —
ISBN 978-5-507-44973-6. — TekcT : aneKkTpoHHbIi // JlaHb : 371eKTpOHHO-0MOIHOoTEY-
Has cuctema. — URL: https://e.lanbook.com/book/254657
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2. lllyukas, E. E. Hacockl. HacocHble 1 BO3MyXOyBHBIE CTAHITNH : y4eOHOE TI0-
cooue / E. E. lllyukas, E. I'. llypukona, A. b. PonuonoBa. — PoctoB-Ha-loHy : /{oH-
ckori I'TY, 2021. — 140 c. — ISBN 978-5-7890-1967-2. — TekcT : 21eKTpOHHBIHN //
Jlanpb : AJIEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/237911

3. Kopuesckas, FO. B. Hacocsl u HacocHbIe cTaHIMH : 1a0. IPAKTUKYM : y4eOHOE
nocobue / F0. B. Kopuesckas. — Omck : Omckuiit 'AY, 2017. — 115 c. — ISBN 978-
5-89764-612-8. — TekcT : 31meKTpoHHBIN // JlaHb : 37MeKTpOHHO-OUOIMOTEYHAs CH-
ctema. — URL.: https://e.lanbook.com/book/113362

7.3 HopmaTuBHBIE IPABOBbIE AKTHI
1. CIT 31.13330.2012 BonocHabxenue. HapyXHbIe CETH U COOpPYKEHUS.
2. CII 32.13330.2012. Kananuzarus. HapyxHbIe ceTH U COOPYKECHHS.
3. CIT 66.13330.2011 [IpoekTupoBaHuE U CTPOUTEIHLCTBO HAITOPHBIX CETEH BO-
JIOCHA0>KEHUS U BOJIOOTBE/ICHUSI.

7.4 MeTonnueckne yKa3aHusi, peKOMEHIALUM U IPyrue MaTepuajbl K 3aHATHAM

1. Amu M.C., bernsipoB /I.C., Ilomepanues O.H. Cymko B.B.: Metonuueckue
yKa3aHHs 0 BBITIOJIHEHUIO JIabopaTopHbIX pador (Meronndeckue ykazanus) / M.C.
Anu, J1. C. bernsipos.; M: U3a-Bo ®T'BHY «Pocundopmarporex», 2017. 86 ¢

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX /111 OCBOCHUS AN CIHUILIMHBI (MOYJIA)

1. Dnexkrponnbiii katajgor Hayuno-Texunueckoit budaunorexkn Kadenpsi ¢/x
BojocHa0:keHus1 H BogooTBeneHusi PTAY-MCXA (http://isvov.ru)

9. o0ecnneuenusi 1 THGOPMALMOHHBIX CIPABOYHBIX cCHCTEM (TIpH

HEe00X0UMOCTH)
1. www.consultant.ru Cnpasounas npasosas cucmema «KoncynomanmlIlnocy.
Ta6mmma 9
IlepeyeHb NPOrpaMMHOro o0ecrneYeHus
HaumenoBanue
. T'on
Ne pa3nena yueOHOM HaumenoBanue Tun ABTO a3pa-
n/n AMCUMILIMHBI (MO- NMPOrpaMMbI MPOrpaMMbI P pasp
00TKM
JLyJ1s1)
Pacuér moBeImenus
aBJICHUS [IPU TUIPO- . . Pacuerna, .
1 |7 Microsoft Office | pabora ¢ Tab- | Microsoft 2022
ynape. @opmyna Ky-
UL aMU
KOBCKOT'O
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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
http://isvov.ru/

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCyILleCTBJIEHHsI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIHHUIVIMHE (MOLYJII0)

Taomura 10
Cgenennsi 00 00eCIe4eHHOCTH CTIENNAJIN3UPOBAHHBIMYU AYAUTOPUSAMH, Ka-
OMHeTaMu, J1A00PATOPUSAMU

HaunMeHoBaHHe clIelMAJILHBIX IOMeIIe-
HUH U MOMENIeHUuH IJI caMocToATeIb- | OCHAIEHHOCTH CIeNHAJLHBIX MOMEIIeHUH U I0-

HOM padoTsl (Ne yueOHOro Kopmyca, Ne MellleHNH JIf CAMOCTOSITeIbHOMH padoThI
ayJAUTOPHH)
1 2
29/130 1. JIabopartopHublii cTena «HacocHas ycraHoBka 1»

2 wt. (MuB.Ne 410124000602775)

2. JlaboparopHbiii cTena «HacocHas ycraHoBKa 2»
2 wt. (MuaB.Ne 410134000000156)
3.Jl1adopaTopuslii crena «HacocHas ycranoBka 3»
1 wr. (MuB.Ne 410134000000157)
4.J1abopaTopublii crena «HacocHas ycraHoBka 4»
1 mr. (MaB.Ne  410134000000697)

5. Mapret 12 mr.

6. ocka meyioBasi 1 1mr.

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

29/244 1. MapTer - 20 mmiT.

2. locka mesioBasi - | mmrT.

3. Uudopmanuonnbie cTeHanl - 28 mt

bubnuorexa umenu H.U. XKene3nosa,
JluctBennnuHas amied, 1. 2k1.

11. MeToauueckue PEeKOMEHIAIINUA CTYJICHTAM 110 OCBOCHHUIO JHCIHUILJIMHBI

Leap mMeToAMYeCKUX pPeKOMeHAANMI — HAy4duTh CTyAeHTa 3()(PEKTUBHBIM
npuemMaM paboThl, TOMOYb MEPEHTH OT AEATEIbHOCTH, BBIMOIHIEMON MO PYKOBOJ-
CTBOM TIPEIo/aBaTess, K AeATeIbHOCTH, OpraHU3yeMON CaMOCTOSTEIbHO, K 3aMEHE
KOHTPOJISI CO CTOPOHBI MPernoaBaTelisi CAMOKOHTPOJIEM.

3agaum MeTOAUYECKUX PeKOMEeHIaLMii.

Hay4urtb cTyaenra:

. palMoOHANbHBIM MpUEMaM padOThl MpPU U3YYEHUU Marepuana U MOAro-
TOBKE U K CJlaye€ SK3aMEHOB;

. 3¢ (HEeKTUBHO UCTOIb30BATh KOHCYIbTALUU IIPETIOAABATELS;

. IIPUMEHATh KPUTEPUH OLIEHKH CAMOOLIEHKH IIPU U3YYEHUU MaTEPHAIIA;

. pE3yJIbTaTUBHO pabOTaTh C JIUTEPATYPOil;

OcHoBHBIMU (hopMamMH OOYUEHHS CTYJIEHTOB SBIISIOTCS JIEKIIUH, MPAKTUYECKUE
1 1ab0OpaTOpHBIC 3aHATHS, CAMOCTOSTEIbHAs Pab0Ta, M KOHCYJIbTAIUH.
Oobuwgue npasuna u npuemvl KOHCHEKMUPOBAHUS JIEKUUIL
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1. KoHcniektupoBaHue JIEKUMH BEIETCSA B CHELMAIBHO OTBEAEHHOW ISl 3TOrO
TETpau, KaX/Ibli JIUCT KOTOPOM TOJKEH UMETh NoJIs (4-5 cM) 171 JOMOJIHUTENbHBIX
3amnucen.

2. Heob6xoauMo 3amuchIBaTh TEMY M IUIAH JIEKUUH, PEKOMEHIYEMYIO JINTEpa-
Typy K TeMe. 3allMCH Pa3leloB JEKUNUN JOJDKHBI UMETh 3arojOBKH, I10J3ar0JIOBKH,
KpPAacCHBIE CTPOKHU.

3. Ha3BaHHBIE B JICKLIUN CCBUIKHM HA IIEPBOUCTOYHUKHN HAJ0 IOMETUTH HA NOJIAX,
YTOOBI PU CAMOCTOSITEIBHON paboTe HAWTH U BIIUCATh UX.

4. B KOHCIIEKTE JOCIOBHO 3aIIMCHIBAIOTCS OINPEAEIICHUS IOHATUN, KATETOPHI U
3aKOHOB. OCTAIbHOE TOJHKHO OBITh 3aIIMCAHO CBOMMH CIIOBaMU.

5. Kaxxnomy cTyieHTy HE0OXOUMO BhIpa0OTaTh U UCMOJIb30BATh JIOMYCTUMbIC
COKpaIlleHHus Han0oJiee pacpOCTPAaHEHHBIX TEPMUHOB U IMOHSATHUH.

B KOHCHEKT cienyeT 3aHOCUTh BCE, YTO NpEnojaBaTeib MUIIET Ha JOCKE, a
TaK)K€ PEKOMEHyEMbIE CXEMbl, TaOJIUIIbI, AUATPAMMBI U T.1.

6. [IpocnymaHHy0 JIEKIIMIO HEOOX0IMMO HE3aMEIJINTENbHO POpadboTaTh, 4TO
3HAYUTENIbHO SKOHOMUT BpEMS U CIIOCOOCTBYET JyUIIEMY YCBOSHHUIO MaTepuara.

MeToaudeckue peKOMeHAalMsl 0 padoTe ¢ JUTEPaATypoi

Ocoboe MecTo cpeir BUJOB CaMOCTOSITEIbHON pabOThl 3aHUMAET paboTa ¢ Jiu-
TEepaTypoOu, SBIISIIOLIASACS OCHOBHBIM METOJIOM CaMOCTOSITEJIbHOTO OBJAJCHUS 3HAHU-
samu. [lepeueHb 1 00beM JTUTEPATYPhl, HEOOXOUMOM 1JI U3YUYeHUs AUCIUTIIUHBI «Ile-
PEXOJIHBIE TPOLIECCHI B CUCTEMAaxX BOJIOMOAAYM», ONIPEACIISIETCSl MPOrpaMMoOi Kypca 1
JPYTUMHU METOAMYECKUMHU PEKOMEHIAlUSIMU.

Bcro nureparypy MoXHO pa3ienuTh Ha yUeOHUKU U y4eOHbIE U METOJUYECKHE
nocoOusi, Hay4yHble MOHOTpapUUIEeCKUe UCTOUYHUKH, HAyYHbIE TTyOJUKAIMU B IEPUOIU-
4yecKko rmevyatr. M3 HUX MOKHO BBIJICIIMTD JIUTEPATYPy OCHOBHYIO (PEKOMEHAYEMYIO),
JOTIOJTHUTENBHYIO U IUTEPATypPy JUIsl YIITyOJIeHHOTO U3yUYEeHUSI TUCIIUTLTAHBI.

N3yuenne MUCHUIIIMHBI ClIeTyeT HAaUMHATh C yueOHUKA, TOCKOJIbKY YYCOHHK —
ATO KHUTA, B KOTOPOU U3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUU 10 ONPEICICHHOMY Tpe-
METy B COOTBETCTBHHM C IEJSIMU W 3aJadyaMu OOy4YeHHUs, YCTaHOBJICHHBIMH pabodeit
IPOrpaMMoOi U TPEOOBAHUSIMU JTUIAKTHKHU.

[Tpu paboTe ¢ muTEpaTypOoil peKOMEHTyeTCS:

- MEIJICHHO MPOYUTATh TEKCT, CTAPASICh MOHSATHh CMBICII U3JI0KEHHOTO;

- BBIJICJIUTH KJTIOUEBBIC CJIOBA B TEKCTE;

- IOCTApPAThCS IOHSATHh OCHOBHBIC UJIEU, TTOATEKCT U OOLIUI 3aMbICEN aBTOpA.

- HE TePSITh U3 BUa OOLIHUN KOHTEKCT U HE MOTPY>KAThCS YpEe3MEPHO B JCTAIH.

- MPOBECTH KPUTHUUECKUIN pa300p TEKCTa ¢ MOCIEAYIONTUM KOHCIIEKTUPOBAHUEM.

- OTBETHUTH MOCJIE MPOYTEHUSI HAa BOIIPOCHI, TOATOTOBJICHHBIE K TEKCTY.

HemanoBaxHyto pojib UTPaIOT 3alUCH, ClIeJTaHHBIE B MPOIECCE YTEHUS MaTepu-
ana. OHU SBISAIOTCS CEPbE3HBIM MOJICTIOPHEM B MOJTOTOBKE K 3K3aMEHaM, T.K. ITO3BO-
JISIOT BKJIIOYATh TIIYOMHHYIO TIAMSTh U BOCIIPOU3BOUTEH COJECPKAHUE pPaHEe MPOUH-
TAaHHOW KHUTH.

CymiecTByeT Tpu OCHOBHBIX CIIOCO0a 3aIiCH:

a) 3aMUCh UHTEPECHBIX, BAXKHBIX JIJIs1 3AIIOMUHAHUS WITU MOCIEAYOIIEr0 UCTOJIb-
30BaHUs MOJIOKEHUH U (PAKTOB;
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0) mocienoBaTeNbHas 3aIIUCh MBICIIEH aBTOpa, MO pasjenam, riaBam, naparpa-
¢am kauru. Takas 3anuch TpeOyeT TBOPUECKOHM MepepadOTKU IPOUUTAHHOTO, UTO CIIO-
COOCTBYET IPOYHOMY YCBOEHHIO COJECPIKAHUS KHUTH;

B) KpaTKO€ M3JI0)KEHHE POUYUTAHHOTO: COACpPKAHUE CTPAHUL] YKIAJbIBAECTCS B
HECKOJIBKO (ppa3, copepxaHKe IJ1aB - B HECKOJIBKO CTPAHULL CBSI3HOT'O TEKCTA. DTOT BUJL
3aIliCH Ipolle, OJMXKe K IEPBOUCTOUHUKY, HO IIPU ATOM TBOPYECKAs! MBICIIb UNTATEIS
[IaCCUBHEE, a I03TOMY YCBOEHHE MaTepuaia ciadee

BaxHOU cOCTaBISIONIEH HAYYHOTO U3aHUSI SABJISIETCS CIIUCOK JIMTEPATyphl, HA
KOTOPYIO ccbuiaercs aBTop. [Ipu BO3HUKHOBEHMHU HHTEpPECa K KaKON-TO 00Cy X aaeMoii
B TEKCTE MpobeMe BCErja €CTh BO3MOKHOCTh OOPATUTHCA K 3TOMY CIIHCKY.

Kouncyabranum ssistorcs 3ppextuBHbIMUA PopMaMu 00yueHnsa. OHH UCTIOJb-
3YIOTCS JUIsl OKa3aHUs MOMOIIM CTYAEHTaM IpU MOATOTOBKE K TEKYIIEH U UTOTOBOU
aTTeCTallH, JEKUUAM, IPAKTUYECKUM M JTa0OPaTOPHBIM 3aHITHM, & TAKKE WHIUBU-
NyaJabHOU pabOoThI IPETOAABATENS CO CTYIEHTAaMU, )KEJIAIOLUMH YTITyOJIEHHO U3YYHUTh
MaTepHall.

OCHOBHBIEC pEKOMEHIALMH 1JIs1 OPTaHU3AIUHM CAMOCTOSATEIbHOM PadoThI:

- Iepe]] U3y4YEeHUEM HOBOU TEMBI IIPOMIUTE «BXOJHON KOHTPOJIIbY», YTO ITO3BOJIAT
BBISIBUTBH U YCTPAHUTh MPOOEIBI B 3HAHUSX;

- [IPY O3HAKOMJICHUH C HOBBIM pa3/esIOM MaTepuaa ONpelesuTe Ha peLIeHHUE,
KAaKHX 3a7a4 OH HAIIPaBJICH B TEOPETUYECKOM U IIPAKTUYECKOM IIJIaHE, HA KaKue Ipo-
(deccroHaNbHBIX KOMIETEHTHOCTH O0pAIlleH, C KAKUMU pa3AesiaMy MPEeAbIIyIIero Ma-
Tepurasa CBsI3aH;

- CUCTEMAaTHUYEeCKH MpopadaThiBaiiTe MaTeprain ayJUTOPHBIX 3aHATUH (110 KOH-
CHeKTaM y4eOHOM M Hay4yHOW JIMTEpaType), BBHIMNOJIHSANUTE JAOMAIUIHUE 3aJaHusl, pac-
YeTHO-rpauueckue paboThl U YIIPAXKHEHUS, TOTOBBTE TOKJIAbI ISl BBICTYIUICHU Ha
CEMHHAPAX U MPAKTUYECKUX 3aHATUAX, TEMATHUYECKUX JUCKYCCHSX U JIETOBBIX UIPax;

- PeryJiipHO IPOBOJUTE TEKYIIMH CAaMOKOHTPOJIb MPOMIECHHOIO Marepuaia,
IIPUMEHSIA U1l 3TOTO BOIIPOCHI U TECTHI;

- UCTIOJIB3YNTE KOHCYJIbTALUU MPETOAAaBATENS IUIs TIOJIyYEHUs Pa3bsiCHEHHUH 110
CJIO’KHBIM pa3ziesilaM MaTepuaia U TEKYLIEro KOHTPOJIA 3HaHUM;

- UICIIOJIB3YITE KadenpabHble METOINYECKUE YKa3aHHUsI 110 BHIITOJIHEHUIO CaMO-
CTOSATEIBHBIX IOMAIIHUX 3a/IaHUH, pacueTHO-TpapuUeCcKUX padoT U yNpaKHEHUH;

Buabi u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH
CryzneHT, NponyCTUBIIMM 3aHATHS, 0053aH O3HAKOMUTBHCA C TEOPETUUECKUM Ma-
TEpPUAJIOM I10 TEME MTPOMYIIEHHOTO 3aHATHUSA; IPEABAPUTEIBLHO BBINOJHUAB ITPOMYILIECH-
HBII pacyeT, MPUITH Ha KOHCYJIBTAIIMIO K ITPENOAABATEIO I POBEPKHU MPABUIILHO-
CTH BBITIOJTHEHHOTO pacyeTa.

12. MeToanveckue peKOMEHAALMH MPENoAaBaTesIM 10 OPraHU3aAlun 00yUeHu st
0 TUCIHUILINHE

1. JIeknuu
Hcnons3yroTes Caeayommne MeTobl, CPeAcTBa U POPMBI 00yUCHUS:
1. Memoowt 06yuenusa. B npouecce 4TeHUS JEKIIMA HEOOXOIMMO MIPUBJIEKATH CTY-
JICHTOB aKTUBHO MPUHUMATh YYaCTHE B YCBOCHUH M IIOHWMAaHUSI MaTepurana, 3a1aBas
BOIIPOCHI 1 KOMMEHTHUPYS OTBETHI CTYACHTOB.
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a) no xapakmepy no3HA8amMeabHOl 0esAmeIbHOCHU .
- PEnpOIyKTUBHBIH,
- MPOOJIEMHBIH.
0) no ucmouHuKy 3HaHuUil.
- CJIOBECHBIM,
- HarJISIAHBIA (CXEMBbl, pPUCYHKH, MOJICIIU, TTPE3EHTAIIUN ).
Konmponw yceoenusa ocylmecTBIsSETCS TyTEM MPOBECHUST KOHTPOJIBHOM paboThl U
3ayera.
2.IlpakTryecKkre 3aHITUA
[TpakTrueckue 3aHsaTUs 1o qucruiuinHe «[lepexomHbpie mpoIecchl B cCUCTEMax
BOJIOTIOZIa4M» HAMpaBJIeHbl Ha (OPMHUPOBAHUE Y CTYACHTA OOIMICKYJIbTYPHBIX, U MPO-
dheccroHaNBHBIX KOMITETEHIINN, BKITFOYAs IPHOOPETCHMSI 3HAHNN, HABBIKOB U YMEHUN
B IIPOCKTHO-U3BICKATEIBCKOM, IMPOM3BOJACTBEHHO-TEXHOJIOTHIECKON, OpraHu3aIlu-
OHHO-YTIPABIICHYEHCKON U SKIEPUMEHTAIbHO-UCCIIEI0BATEILCKON, U HAyYHO-UCCIIe-
JIOBATEJIHCKOM JIESITEIbHOCTH.
Hcnonvsyemvie memoowvt 006yuenus.
- 00BSICHUTENIbHO-UJUTIOCTPATUBHBIN (PETPOTYKTHUBHBIH )
- HarJIsiIHBIE METO/IbI (CXEMBbI, TaOJUIIbI, PUCYHKH, MOJIETH, TPUOOPHI, MpPE3eH-
Tl )
- METOJIbl W3JI0KCHHSI HOBBIX 3HAHUU
- METOJbI 3aKPEIUICHUS] 3HAHUI
- METObI KOHTPOJIA.
Hcnonwvzyemwvie cpedcmea ooyuenus: JInTakTnaeckas TEXHUKA: CXEMBI, TIja-
KaTbl, TAOJUIII, BUIECO-, KHHO-, TUA(UIBEMBI, HOYTOYK, POSKTOP U Ap. TEXHUYIC-
CKHE CpE/ICTRBA.

IIporpammy pa3padoraJi:

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

(monnwuck)
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PELLEH3USA
Ha pa0ouylo nporpamMmmy aucuuiLiuHbl «IlepexonaHble mpouecchl B CHCTEMAaX BO-
ponoaaumw» OITOII BO no nanpasienuio 20.04.02 «IIpupoxoodycTpoiicTBO U
BO/I0I0JIb30BaHUE», HANPaBJIeHHOCTh «[{uppoBu3anus HHKEHEPHBIX CUCTEM B
AIIK» (kBanmudukanus BbIMYCKHUKA — MATHCTP)

XanoBeiM Haptmupom Bragumuposuuem, mpodeccopom kadeapsl rHAPOTEX-
Huyeckux coopyxenuit ®I'60OY BO PI'AY - MCXA umenu K.A. TumupsizeBa 10KTo-
POM TEXHHUYECKHX HayK (Iajee o TeKCTY PEIeH3EHT), IPOBeIeHa pereH3 s padbodeit
porpaMMbl JUCHUIUIAHBI «Ilepexonnbie mpoiiecchl B cucteMax Bogonoaaun» OITOIT
BO no nampasnennto 20.04.02 — «IIpupomnooOycTpoiicTBO W BOAOIMOJIB30BAHUEY,
HanpasieHHOCTh «l{udpoBuzanns naxenepHsix cuctem B AIIK» (kBanudukanus Bbl-
MyCKHUKA — Maructp) pazpadorannoit B DI'bOY BO «Poccuiickuii rocy1apcTBeHHBII
arpapubiii yauBepcuteT — MCXA umenu K. A. TumupsizeBa», Ha kadeape cenbCKoxXo-
3SIICTBEHHOTO BOJIOCHA0XKEHUSI, BOJIOOTBEICHHSI, HACOCOB M HACOCHBIX CTaHINU (pa3-
padotunk — A M.C. K.T.H., JOLEHT)

PaccmoTpeB npenicTaBieHHbIE HAa PELIEH3UIO0 MaTEPUAbl, PELIEH3EHT MPUIIEN K
CJIEAYIOIIUM BBIBOJIAM:

1. IlpenwsBiienHas pabouas nporpaMmma IucUUILIUHB «[lepexoiHbie mporecch
B CUCTeMax Bojomnojaun» (nanee no texkcry [Iporpamma) coomeemcmeyem TpebdoBa-
HusM PI'OC mo nampasieruto 20.04.02 — «ITpupogo00ycTpoCTBO B BOIOTIONB30Ba-
Huey». [IporpamMmma codepoicum Bce OCHOBHBIE pa3flenbl, coomeemcmayenm TpeOoBa-
HUSIM K HOPMaTUBHO-METOIMYECKUM JIOKYMEHTAM.

2. [IpencraBnennas B [IporpamMmme axkmyanbHocms y4eOHOW NHCIMIUIMHBI B
pamkax peanuzaiuu OITOIT BO ue nodnescum comnenuro — NUCHUTIIMHA BKJIIOYEHA B
dbopmMupyemMyr0 ydacCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUM YacTh Y4€OHOTO IJIaHa
M0 HAMPABIICHUIO MOJATOTOBKH MPUPOI000YCTPONCTBO U BOIOMOJIb30BAHUE

3. IlpencraBnennsie B [IporpamMme mesim IUCHMIUIMHBI COOTBETCTBYIOT TPEOO-
BaHusiM ®I'OC nanpasnenus 20.04.02 — «IIpupogooOycTpoiicTBO U BOIOTIONIB30BA-
HUE»

4. B cootBerctBuu ¢ [Iporpammoit 3a quctuumiinHoi «IlepexoaHbie Mpoiecchl B
CHUCTEMaX BOJOMOJAaYMy» 3aKpervicHo 2 kommeTeHuuid. /(ucnummmna «Ilepexoanbie
MPOIIECCHI B CUCTEMAX BOJIOIOAaYM» U TipeAcTaBiieHHas [IporpamMma criocobHa peasiu-
30BaTh UX B OOBSIBJICHHBIX TPEOOBAHUSIX.

5. Pe3yabTaThl 00yueHusi, TpejcTaBiieHHble B [Iporpamme B KaTteropusix
3HaTh, YMETh, BJIaJICTh COOTBETCTBYIOT CHIEIIU(PUKE U COACP>KAHUIO JUCITUTIIIUHBI U J1e-
MOHCTPUPYIOT BO3MOYKHOCTh TTOJTYYEHUS 3asBJICHHBIX PE3YIbTATOB.

6. O0mas Tpyno&éMKoCTh AUCIUILIUHBI «llepexoHble MpoIecchl B CUCTEMax
BOJIONIOIauM» COCTaBIsACT 3 3a4€THBIX eauHuIlbl (108 yacos).

7. Nudopmarniyis 0 B3aMMOCBSI3U NU3y4aeMbIX TUCITUIIINH M BOIPOCAM UCKITIOUe-
HUS TyOJWPOBAHUS B COJEPKAHUM JWCIMIUIMH COOTBETCTBYET JIEWCTBUTEIIHHOCTH.
Hucunmnna «llepexomgnbie mpounecchl B CUCTEMAaxX BOJOMNOJIauM» B3aMMOCBSI3aHA C
npyrumu aucturummaamu OITOIT BO u YaeOnoro miana mo Hanpasiernto 20.04.02 —
«IIprpom000yCTPONCTBO M BOJOMOIL30BAHKE» M BO3MOKHOCTh TyOJMPOBAHUS B CO-
JepKaHuU OTCYTCTBYET. [I0CKONMBKY MUCIMIUIMHA HE TPEAYCMAaTPUBAET HATUUUE CIIe-
UAJbHBIX TPEOOBAHUN K BXOJHBIM 3HAHUSM, YMEHUAM U KOMIETEHIUSAM CTY/ICHTA,
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XOTS MOXET SIBJIATHCS MPEIIECTBYIONICH I ClIelIMAIbHBIX, B TOM Yncie mpodeccu-
OHAJIBHBIX JAUCIUIUIMH, UCTIOJB3YIOMUX 3HaHUs B obnactu [IpuponooOycTpoiicTBO U
BOJIOTIOJIb30BaHUE B NPO(EeCCHOHATBHON MESITEIbHOCTH MarucTpa 1Mo JaHHOMY
HaIIPaBJICHUIO MMOATOTOBKHU.

8. Ilpencrasnennas [Iporpamma mpesmnoiaraeT UCIOIb30BAHUE COBPEMEHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUH, UCTIOIb3yEMbIE MPU peaTU3allMUd PA3TUYHbIX BHUJIOB
yueOHo paboThl. DOpMbI 00pa30BATENBHBIX TEXHOJIOTHI COOTBETCTBYIOT Clien(UKe
JTVCHUTINHBI.

9. Ilporpamma aucuumauabl «[lepexoanbie mpoiecchl B cHUCTEMax BOJOIO-
Ja4ry MpEAroaraeT S 3aHITHI B HHTEPAKTHUBHOM opMme.

10.Bunpl, cogepxanue v TPyT10EMKOCTh CAMOCTOSTEIFHONU pabOThI CTYIEHTOB,
npenacraBiieHHbIe B [I[porpamMmMe, COOTBETCTBYIOT TPeOOBAaHUAM K TOATOTOBKE BBIITYCK-
HUKOB, cogepxamumea Bo ®I'OC BO nanpasnenus 20.04.02 — «IIpupogooOyctpoii-
CTBO Y BOJIOIIOJIb30BAHUE ..

11.TIpencraBnenusle u onucanubie B [I[porpamme GpopMbl TeKyIen OleHKH 3Ha-
Hull (orpoc, kak B (hopme 00CYKIEHUS OTIEIbHBIX BOIPOCOB, TAK U BBICTYIUICHUS U
ydacTue B JHUCKYCCUSX Y4acTHE B TECTUPOBAHUM - pabOTa C HCTOPUUYECKUMH TEK-
CTaMu), COOTBETCTBYIOT crielu(puKe AUCIUIUIMHBI U TPEOOBAHUSM K BBIITYCKHHKAM.

@opMa IPOMEKYTOUHOTO KOHTPOJS 3HAHWK CTYIEHTOB, IPEILyCMOTpEHHAas
[Iporpammoii, ocymiecTisieTcst B (hopMe 3K3aMeHa, YTO COOTBETCTBYET CTATYCY AMC-
IUIUIMHBI, KAaK JUCUUIUIMHBI BapHaTUBHOW yactu ydeOHoro mukia — bl ®I'OC
Hamnpasyieaus 20.04.02 — «IIpupogoo0ycTpoicCTBO U BOAOMOI30BAHUE).

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

13. VYuebHO-MeTOaUYECKOE OOECredYeHHE AUCIUIUIMHBI MPEICTABICHO: OC-
HOBHOM JTUTEPATYpOil — 2 ucTOuHNKA (6a30BBIN YI4EOHUK), TOMOTHUTEILHOMN IUTEpa-
Typo# — 3 HAUMEHOBAaHUM, TEPUOTUUECKUMH U3TAHUSIMU — 3 HICTOYHUKOB CO CCHUIKOM
Ha 3JIEKTPOHHBIE pecypcbl, IHTepHET-pecypchl — 2 MCTOYHHUKA U COOTBETCTBYET Tpe-
ooBanusim OI'OC nanpasnenus 20.04.02 — «[Tpupog000ycTpoCTBO U BOIONIONB30BA-
HUE.

14. MaTepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCIUILIIMHBI COOTBETCTBYET CIie-
muduke aucuuIuinebl «llepexonHbie mponeccsl B cucTeMax BOJONOJaYn» U odecre-
YUBAET MCIOJIb30BAHUE COBPEMEHHBIX 00pa30BaTENbHbIX, B TOM YKCII€ UHTEPAKTHUB-
HBIX METOJIOB O0yUYCHHS.

15.Meroauueckre peKOMEHJAUU CTyIEHTaM U METOJIMYECKHE PEKOMEH 1allun
MPENoIaBaTessiM 10 OpraHu3ay OOy4eHHs 0 IUCLIUIUIMHE JAI0T MPEACTaBICHUE O
cnenuguke oOydyeHus no nucuuruinHe «IlepexoHpie mporeccsl B CUCTEMAaX BOJIOIO-
Jaymy.
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OBIIHUE BbIBO/IbI

Ha ocHOBaHMM NpPOBENEHHOIN PELIEH3UH MOYKHO CIIEJaTh 3aKJIIOYEHHE, YTO Xa-
pakTep, CTpPYKTypa U coAepaHue padoueld mporpaMmbl JucHMIUIMHBL «[lepexoaHbie
npouecchl B cuctemax Bogonoaaun» OIIOIT BO no nanpasnenuto 20.04.02 — «IIpu-
POI000YCTPONCTBO M BOJOIOJIB30BaHUEY», HampaBieHHOCTh «{udpoBuzanus nHxe-
HepHbIx cucteM B AIIK» (kBammdukanms maructp), pazpaborannas Amm M.C., no-
IEHT K.T.H. cooTBeTcTBYeT TpeboBanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUAM
HKOHOMUKH, PbIHKA TPYJIa ¥ TO3BOJIUT MPH €€ pean3aluu yCIelHo 00ecreunTs (hop-
MUPOBAHUE 3asBJICHHBIX KOMIIETEHLIUH.

Penensent: Xanos H. B., npodeccop kadenpsl THApoTEXHUYECKUX COOPYKEHUI
OI'bOY BO «PTAY-MCXA um. K.A. TumupsizeBay,
JOKTOpP TEXHUYECKUX HAYK. g
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