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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
BOJIBI (THIPABIMYECKOTO yIapa) B HAITOPHBIX BOJOBOJIaX HACOCHBIX CTAHIIMHN CHCTEM
BOJIOCHAOKEHHUS.

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

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

yIIapOM.

O0masi TpyA10eMKOCTh AUCHHUILIMHBI /B T.4. MPaKTH4YeCKasli MOATOTOBKA:
108/3 (uac. / 3 3a4. ex.), B T.4. 4 yaca mpaKTUYECKasl MOATOTOBKA.
ITIpome:xkyTOUHBIH KOHTPOJIb: 3a4eT



1. Ileanb ocBOEHNSI AUCHUILIHHBI

[enpro ocBoeHMS MUCIUIUTHHBI «[lepexoIHbIe MPoIecChl B CHCTEMAaX BOOIIO-
Jaun» SIBISICTCS U3YYCHHE JOCTHKCHHUH U TIOJIXOI0B B cpepe YMCICHHBIX METOIOB U
KOMIIBIOTEPHOT'O MOJICITMPOBAHUS HEYCTAaHOBHUBIIIETOCS JBUKCHHSI BOJIBI (THPABIIH-
YEeCKOTO y/1apa) B HAIOPHBIX BOJIOBO/IAX HACOCHBIX CTAHIIUN CUCTEM BOIOCHAOKCHHS.

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 B OBITh CIOCOOHBIM K CAMOOOYUYEHUIO.

2. MecTo TMCUMILIUHBI B YUeOHOM Ipoliecce

Jucnuminna «IlepexoaHble TPoIecChl B CUCTEMAaX BOAOMOIaun» OTHOCHUTCS K
dbopmupyemoil yuacTHUKaMHu 00Opa3oBaTeIbHbIX OTHOIIEHUN yacTtu brioka 1. nuciu-
IIMHBI yaeOHoro 1iaHa. J(ucuumimna «llepexoHbie npomecchl B CUCTeMax BOJIOIO-
naqn» peasmzyercsa B coorBeTcTBuM ¢ TpeboBanusimu GI'OC, OITOII BO u Yue6Horo
riana no HarnpasieHuto 20.04.02 «[Ipupoaoo0ycTpoHCTBO U BOIOMIOIB30BAHUEY.

[IpeamiecTByOmMUMH KypcaMu, Ha KOTOPBIX HEMOCPECTBEHHO 0a3UPyETCs IUC-
nurinHa «llepexoHbie mponeccsl B CUCTEMaxX BOJONOIauny ABIsSItoTCs «MaTtemaTu-
YECKOE MOJICIIMPOBAHUE MPOIECCOBY, «IHHOBAIIMOHHBIE TEXHOJIIOTHH CTPOUTEIHCTBA
TpyOOTIIPOBOIOB U TIOJI3EMHBIX COOPYXKeHU», «O00pyI0BaHUE CUCTEM BOJOCHAOXKE-
HUS U BOJAOOTBEICHUSY.

Jucnumnna «llepexoiHbie MpoIecchl B CUCTEMaxX BOAOINOaun» SIBJISIETCS OC-
HOBOITOJIATAlOMIEN NIl U3YYEeHUsl CIICAYIOMMX AUCIUIUIMH: MOATOTOBKA K cAade u
c/laya rocyAapCTBEHHOTO 3K3aMEHa.

Oco0OEHHOCThIO TUCHUIUIMHBI SBISETCS MOJIydaTh U oOpabaThiBaTh MHPOpPMa-
U0 U3 Pa3JIMYHbIX UCTOYHUKOB, UCIIOJIB3YS PA3IMYHBIC CPEICTBA U METO/IbI, UHTEP-
MPETUPOBATH MOJYyUYCHHBIC JaHHBIC JJIs1 (POPMUPOBAHMS CYXACHUN 1O mpodeccuo-
HaJIBHBIM U COIMATBHBIM MPOOJIEMaM, a TAK)KE CTPEMUTHCSI COOTBETCTBOBAThH YCTAHOB-
JICHHBIM CTaHJIapTaM WJIHM MPEBOCXOIUTD UX.

Pabouas mporpamma gucruruinabl «IlepexoiHbie mpoiecchl B CUCTEMaxX BOO-
MOIaun» JJI1 HHBAIHUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS pa3pa-
0aThIBa€TCSI MHAUBUYAIBHO C YY€TOM OCOOCHHOCTEH MCUXO(PU3NYECKOTO pa3BUTHA,
WHIUBUTyJIbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3JJ0POBBS TAKUX 00YYarOITUXCS.

3. [lepeyeHb MJIaHUPYEMBIX Pe3yJabTATOB 00YUYeHHA MO JUCHUILINHE (MOIYJIIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMU 0CBOEHMSI 00pa30BaTeILHOM
NMPOrpamMmblI

N3yuenne naHHOW y4eOHOM AUCHMIUIMHBI HAMpaBiICHO Ha (OpPMHUpPOBAHUE Y
00y4Jarommxcsi KOMIIETCHIUH, TPeACTaBIEHHbBIX B Ta0uIe 1.



4. CTpyKTYypa " coepkaHne TUCHUILTHHBI

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



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

No Nunekc oS oy | I e e B pesynbrare uzydenus yaeOHOW TUCIUIUIMHBI 00yUYarOIHecs JOMKHBI:
mm | OMIe (mmm e€ gacTn) MEeTEHIU N 3HATh YMETh BJIAJIETH
TEHLUU
Crnoco0eH k opranmzanuu 1 | [IKoc-4.1 BBITIOJTHEHUE YUCIIO- | BEIOMpATh CUCTEMbI BOJJOCHA0Xe- | BOIIPOCaMH Ipo-
KOOpIUHAIMH PabOTHI TIPO- 3HaHMS COACPKAHMS | BOTO MPUMEPA IO HUS ¥ BOJIOOTBEJICHUS, IPOCKTH- | EKTUPOBAHMSI,
€KTHOTO MOpa3/IeieHHUs, paboThI MPOEKTHOTO MIPOEKTUPOBAHUIO pPOBaTh OCHOBHBIE COOPY)KEHUS CTPOUTENLCTBA U
KOHTPOJISI CPOKOB U KauecTBa | MOJpPa3/AeICHUS. CHCTEM BOJOCHA0- CUCTEM BOJOCHA0KCHHUS U BOJIO- | KCILTyaTaIluu
pa3paboTKu MPOEKTHBIX pe- KEHHS ¥ BOJJOOTBE- | OTBEACHHUSA, OCYIIECTBISATh IKC- CHCTEM BOJO-
IICHUH. JICHMUSL. TUTyaTaIio COOPYKCHHUI U CH- CHaOXKEHUS U BO-
CTEM BOJIOCHA0KEHHSI U BOJI0O JIOOTBEACHHSI.

1. Koc-4 [MKoc-4.2 OCHOBHBIE€ METOJIbl M | AHAJIM3UPOBATH TUIIOBBIE MIPO- HaBBIKOM BBIOOpA
YMeHue oprann3oBath | ME-TOJAUKH PEIICHHs | €KThI B 00JACTH MHXKEHEPHBIX CU- | THUIOBBIX MPOEK-
paboTy MPOEKTHOIO 3a/1a4 B 00JIACTH WH- | CTEM BOJIOCHAO0XEHUS ¥ BOJOOT- | TOB, COOTBETCTBY-
MoApa3eNIeHUs IS KEHEPHBIX CUCTEM BEJICHUS IOIUX 00BEKTY
KOOpJWHAIINH U KOH- | BOJIOCHAOXCHUS H CTPOMTEIHCTBA
TPOJIs €r0 paboThl, CPO- BOJIOOTBEICHUS CHCTEM BOJIO-
KOB U Ka4yecTBa pa3pa- CHaOXKEHUS U BO-
OOTKH MTPOEKTHBIX pe- JIOOTBEACHUS
[ICHUI.

CnocoGHocTh poBoauTh uc- | [TKoc-5.1 MIpeJICTaBICHUS O MPUMEHSITh METO/IbI MaTeMaTu4e- | METOJaMH Hcclie-
CJICJTOBAHMSI C TIOMOIIBIO UC- | 3HAHUS U BJIAJICHUE Me-| HAyKe M TEXHHUKE KaK | CKOTO MOJICIIMPOBAHMS TIPH HIC- JIOBaHHSI IPUPOJI-
KYCCTBEHHOTO MHTEJJIEKTa B | TOAAMH UCCIIEIOBAHUH | O COIMAIBHO-KYNb- | CIEIOBAaHUH MPUPOJHBIX MPOIIEC- | HBIX OOBEKTOB U
CTPOUTEIILCTBE, IIPOCKTUPOBA- | CUCTEM. TypHBIX ()EHOMEHAX | COB. Tparcopmarym
5 MKoc-5 | HAH 1 OKCILTyaTaiui 00BEK- Y CHEIHUAIbHBIX BU- | TBEICHHUS. X QyHKIIHOHU-

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

Jax
M03HABATEJILHOU U
KpeaTUBHOM
JEATEIIbHOCTH JIFO-
pi(S)7

pOBaHUs IIPU
BMEILIATEIILCTBE
4eJI0BEKa




OYHAS ®OPMA OBYYEHMUSA

Ta0muma 2
Pacnpeneﬂenne pr[[OéMKOCTI/I JUCHHUIIJIMHBI 110 BU/JIaM paGOT 1o ceMeCcTpam
TpyaoéMkocTh
Buna yueOHo# padoThI B T.4Y. [10 ceMeCcTpam
yac.
Ne 4
OO01mas Tpy10éMKOCTb TUCIUIUIMHEI 0 y4eOHOMY IIJIaHy 108 108
1. KonrakTHasi padora: 54,25 54,25/4
AynuTopHas padora 54,25 54,25/4
8 MoM uuciue:
nexyuu (J1) 18 18
npakmuuecxue 3auamus (113) 18 18/4
nabopamopuvie pabomuwl (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 1eKYyuoOHH020 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 TUCHHUIINHBI
Tabmuma 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
THAPABJIHYECKOr0 yaapa
Paznen 2. OcHOBHbIE IPUYUHBI
BO3HMKHOBEHHS MePeXOAHbIX 22 4 4 4 10
MPOLECCOB
Pa3nen 3. MeTtoa pacuera o8 6 5 5 10
NepexoIHbIX MPOIEeCCoB
Pa3nen 4. MeTtoabl 60pb0bI ¢ 24,75 4 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 gucuumninme 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 a6nenus 2UOPABIULECKO20 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. H3meneHnue pesxcem pabomvl mpyoonposooHou cume

OTKJII0YeHHE U BKJIIOYCHHE JOKICBAIBHBIX MAIIMH HA OPOCHTEIHHBIX CUCTE-
Max MPOU3BOIUTCS C TTOMOIIBIO 3aKPBITHS M OTKPBITHS 3alIOPHOM apMaTyphl, yCTAaHOB-
JIEHHOMW Ha TUApAaHTax

Paznen 3. MeTtoa pacuera nepexoHbIX MPoOLeccoB

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

AHanutndeckue Metobl; CTyneHuaToe 3aKpbITHE KJlallaHa 3a HUHTEPBAJIbI Bpe-
MeHH, paBHbIe dase ynapa; [lenusie ypaBHenus: Annuesu; ['padpuueckuit meron [Hu-
nepa—Dbepxepona; ['pannunbie ycinoBus npu rpaduueckom meroze; Hacocsr Uetsi-
PEXKBaJIpaHTHBIA PEeKUM padOTHI Hacoca; Y paBHUTENbHBIE pe3epByaphl; TUIIbI ypaB-
HUTEJIbHBIX PE3EPBYapOB; AHAIN3 HECTAIMOHAPHBIX MMPOLECCOB B YPABHUTEIBHBIX pe-
3epByapax; [[HeBMaTnueckue ypaBHUTEIbHBIE PE3EPBYAPHI, UM BO3YILIHBIC KOJIIAKH;
['pannuHbIE YCIOBUSA, ONIPEAEIAEMBIE HACOCAMHU

Tema 3.2 . Memoo xapakmepucmuk pacuema nepexooHblX NpoYeccos.

[IpuBeneHne ypaBHEHMI THUIPABIMYECKOTO YyJapa K XapaKTepPUCTUUYECKOU
dbopme; YpaBHEHHUS THAPABIMYECKOIO yAapa B XapakTepucTuieckoil ¢opme; 30Ha
BIUSIHUA U 00J1acTh 3aBUcUMOCTH; HeBo3mylieHHas 30Ha; IHTEerpupoBanue xapakre-
PUCTUYECKUX YPaBHEHUI; MeTo XapaKTEpUCTUK C PETYIAPHON NPSAMOYTOJIBHOU CET-
KoW; J[pyrue KOHEUHO-pa3HOCTHBIE MeTOABbI; [lepeMenHble mapamMeTpbl B HECTALMO-
HApHOM TOTOKE



Pa3znen 4. MeToabl 00pb0ObI ¢ THAPABJINYECKHM yIAPOM

Tema 4.1. Cpedcmea, npeonasnauenmvie 0 cOPOca 00bi.
CpenctBa, mpeaHa3HadeHHbIE g cOpoca Bonubl;( HeorpanmueHHbIH 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; YBeIu4eHne BpeMeHH OCTAaHOBKH KUIKOCTH;

VYpaBHuTenbHbIe 0aku; [ HAPOAKKYMYJISATOPHI Tacsiiye yaapHyto BoaHy; [Ipenoxpa-
HUTEJIbHBIC KJIAIIaHbI.

4.3 Jlekuuu/MpakTu4ecKue 3aHsITUSA

Tabmuua 4
Coaep:xaHue JIeKIINH NPAKTHYECKUX 3aHATUIH W KOHTPOJIbHbIE MEPONPUATHSA
Bun
. | DopMupyeMbl
Ne Ne u HazBaHuUe JeKuU KOHTpPOoJbHOTr | KoJ-BO
Ne paznena N e
n/n NPAKTHYECKUX 3aHATHH 0 4acoB
KOMIEeTeHI[HH
MepOonpHUsITHSA
Pa3nes 1. OcHOBBI TeOpHH T'HAPABJIHYECKOr0 yaapa
Tema 1.1. Jlexuus Ne 1. ®@a3bl pa3Bu- [1IKoc-5.1
Onucanue sienenus | TAS THAPOYAApa. 2
1 23217 Z@]ILH€CK020 [IpakTrueckas padota Ne Ompoc /
yoap 1,2. Omnucanue sABIECHUS ITKoc-4.1; JTUCKYCCHUS, 4
TUIPaBJINYECKOrO yIapa; [IKoc-4.2; TectupoBanue
Tema 1.2. Jlexmmst Ne 2. Ocobenno- | [1Koc-5.1
Ocobennocmu CTH SIBJICHUS THAPOYAapa 2
ABNIEeHUs
2 JIaGoparopHas paboTa Ne [TKoc-4.1; Omnpoc /
2UOPABTULECKO2O _
yoapa 1,2. Buasl rupaBinye- ITKoc-4.2; JTUCKYCCHS; 4
CKHUX yJapoB TectupoBanue
Paznen 2. OcHOBHbIE IPUYMHBI BO3HMKHOBEHUS MEPEX0IHBIX MPOLECCOB
Tema 2.1. Usmene- | Jlexumst Ne 3,4. ITyck u ot- | [TKoc-5.1 4
HuUe peogicem pa- KJIIOYEHHE HACOCOB
4 Oomul HACOCHbIX [Tpaktnueckas padora Ne | [TKoc-4.1; Ompoc /
azpeeamos 3,4. N3meHeHHE pexeM ITKoc-4.2; JTUCKYCCHS, 4
paboThI HACOCHOM CTaH- TectupoBanue
jigget
Tema 2.2. Usmene- | JJabopatopnas padora Ne | [TKoc-4.1; Omnpoc /
HUe pedcem pa- 3,4. I3MeHeHHEe pekuM [TKoc-4.2; TIMCKYCCHS,
S5 | 6bomer mpybonpo- | paboTHI 3aIOPHOI apMa- TectupoBanue 4
B00HOU cume TYpbI
Paznen 3. Meroa pacuera nmepexoIHbIX MPOLECCOB
Jlektust Ne 5,6,7. Pacuér [TKoc-5.1
8 TIOBBITICHUS TaBJICHUS TIPU 6
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Bun
Ne Ne u Ha3BaHHe JeKIUH PopmupyeMeI KkoHTpoabHOr | Koa-Bo
Ne paznena . e
n/n NPAKTHYECKUX 3aHATHI 0 4acoB
KOMIeTeHIHH
MeponpusITUs
Tema 3.1. Ananu- | ruapoynape. ®opmyina
muueckue u epa- XKykoBckoro
Dueckue Memodabz [Ipaktrueckas padora Ne | [1Koc-4.1,; Ompoc /
pactema nepexoc: 5,6,7. I'paduaeckwnii Me- [TKoc-4.2; JTIUCKYCCHS,;
HbIX NPOYUECCos.
ton lllauaepa—>bepixke- TectupoBanue 6
poHa, 2.4. lleninbie ypas-
HEHUsI AJITMeBH
Tema 3.2 . Memoo | Jlaboparopuas padota Ne | [TIKoc-4.1; Ompoc /
xapakmepucmux 5,6,7. IlpuBenenue ypas- | [1Koc-4.2; JTUCKYCCHSI,
9 | pacuema nepexoo- | HEHWH I'MIPABIMYECKOTO TectupoBanue 6
HbIX NPOYUECCOos. ylapa K XapakTepucTuye-
cKoit popme
Pa3nes 4. MeToab! 60pb0bI ¢ THAPABIHYECKHM YIApPOM
Tema 4.1. Cpeo- Jlexums Ne 8,9,. Meponpu- | I1Koc-5.1
cmea, npeoHasHa- | ATHS 10 MPETOTBPAILICHHIO
yeHHble OJisl HEJOMYCTUMOTO TIOBBIIIIE- 4
cbpoca 600bi. HUS JIaBJICHUS TIPU TIEpe-
10 XOJHBIX MPOIECCax.
[Ipaktuyeckas padora Ne | [1Koc-4.1, Omnpoc /
8. HeorpanuueHHbIH, 1 [1IKoc-4.2; TUCKYCCHUS; 2
OrpaHUYEHHBIN cOpOC 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; 2/2
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 pa6ora Ne | [1Koc-4.1; Ompoc /
9 Verpoiicta ans Biycka | [IKoc-4.2; JUCKYCCHS; 2/2
BOJBI. TectupoBanue
Tabnuua 5
IlepeyeHb BONPOCOB /IJIs1 CAMOCTOSITEJIbHOTO U3YYEeHUS M CIUTIIUHBI
Ne IlepeyeHn paccMaTpuBaeMbIX BOIPOCOB IJIsl CAMOCTOSITEb-
Ne paznena u rembl
n/n HOI'0 U3y4YeHHs

Pazgea 1. OcHOBBI TE€OpUM T

HAPABJINYECCKOT0 yaapa

1

Tema 1.1. Onucanue
AGNEHUS 2UOPasIUYe-

-JIBIKeHHe HECXKMMAEMOM KHIKOCTH B )KECTKON TPYyOe;
- BHe3armHoe oTKphITHE KIiTaliaHa Ha HIPKHEM KOHIIE TPYOOITPOBO/IA;

CK020 yoapa -Pacyer HeycTaHOBHBIIIETOCS TIPOIIECCA, BHI3BAHHOTO MOJHBIM MIHO-
BCHHBIM 3aKpBITHEM KJIallaHa Ha KOHIIE TIPOCTOrO TPYOOIPOBO/Ia;
(Peanuzyemvie komnemenyuu I[1Koc-4.1; I[IKoc-4.2; [IKoc-5.1)
2 Tema 1.2. -II3MeHeHne CKOpOCTH BOJIHBI,
Ocobennocmu -["a30BBIIEIICHNE H3MEHEHNE CKOPOCTH BOJIHBI C YUETOM I'a30BbIJIeIe-
ABNeHUs HUS;

-Hcnonb30BaHue YPpaBHCHUS BOJIHBI C nepeMeHHoﬁ CKOPOCTBIO;
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n/n

Ne paznena u Tembl

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSI TEJIb-
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 BOSHUKHOBCHHUSA IMEPEXOAHBIX IMPOILIECCOB

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
mpyoonpoeoo-Hol
cume

- Hopmbl BotoOTBEIeHUS U151 pa3IMYHBIX OTPACIICH MPOMBIIILICH-
HOCTH.
(Peanuzyemoie komnemenyuu I[IKoc-4.1; I[IKoc-4.2; I[IKoc-5.1)

Paznen 3. Merog, 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 meroxn Innnepa—Dbepxepona;
nepexooHvIX -['pannunbie ycnoBus npu rpaduueckoM METO/IE;
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 dbopme;
pacuema - 30Ha BIUSHUA U 00JIaCTh 3aBUCUMOCTH;
nepexooHvIX -HeBo3mytiennast 30Ha;
npoyeccos. -MHTerpHpOBaHIe XapaKTEPUCTHICCKUX YPaBHEHUI;

(Peanuzyemvie komnemenyuu [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- -CpencTBa, npeHa3HAYCHHBIC ISl YMEHBIIIEHUSI CKOPOCTEH JBU-

cmeda, npeOHA3HAYeH-
Hble OJ1 YMeHbUleHUs
cKkopocmell 08udice-
HUS 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 TEXHOJIOT Ui
Ne HaumeHoBaHHe HCIO/Ib3yeMbIX AKTHBHBIX M HHTEP-
Tema u popma 3ansaTHS N
n/n AKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHii
1 | Ananutudeckue u rpadu- | JI [TpobGnemMHas nexmus
YECKUE METO/IbI pacyera
MIEPEXOIHBIX MPOIECCOB.
2 Buel runpaBinueckux [13 | I'pynnoBoe o6CykaeHue, TUCKYCCus
yZapoB
3 Pacuér mapamerpos rug- | JI MeTo/ npe3eHTannu JeKIIMOHHOTO MaTepHralia.
PaBIMYECKOTO yAapa
5 cpenctsa 3amuThl oT Tua- | [I3 | I'pynnoBoe o0cyxieHue, TUCKYCCHUs
PaBIMYECKOTO yAapa
6 MeTtob1 60pHOBI € TUI- JI MeTon npe3eHTanuu JeKIIMOHHOTO MaTepralia
PaBJIMYECKUM YIapOM

6. Tekylunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS ATTECTAIUSA MO0
UTOraM OCBOCHUSA IMCHUIIIMHBI

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

1. Ilpumepnas temaTuxka PI'P

1. OnpenenuTh MOBHIIICHUE JABJICHUS, BO3HUKAIOIIEE MPY BHE3AIMHOM 3aKpPbI-
TUU 33JBUKKH Ha BOJOTPOBOAHON TPyOE, €11 CKOPOCTh ABMKEHUS BOJBI (... X... M/C).
CKOpOCTh pacnpoCTpaHeHUsl yAapHOU BOJIbI ¢ IPUHATH paBHOM (...N...M/c).

2. Onpenenuts MUHUMAaJIbHOE BpeMsl 3aKpBITHS 3aJBUKKHA Ha TPyOONpoBoje
mHon (L=..X... m ) npu ckopoctu Bozsl (V =...N... M/c), eciii 10IyCTUMOE TTOBbI-
IIEHHWE JaBJICHUS HE N0JKHO npeBbimath 0,5 MIla.

3. OnpenenuTb MIHOBEHHOE MOBBILLIEHUE JABJICHUS B TpyOe MpHU TuApaBiIuye-
CKOM yJape, eclii BHyTpeHHuii nuametp ee (d=...X...mMm), a pacxox Bozsl (Q=...N...
M3/u. CKOpOCTb pacpocTpaneHus 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 HAacoca Ha TPyOOIpoBOIE

b) nmnaBHOM 3aKpBITHH 33IBUKKH Ha HAIIOPHOM TPYOOTIPOBOIE

B) nepexitouennn Hacoca ¢ OJJHOTO TPyOOIIpOBOIa HA APYTOH

I') mapannensHO# paboTe HACOCOB HAa TPYOOIIPOBO

2. OTMeTbTe NpaBUIbHBIN OTBET: ['MapaBiandeckuil yagap — 310 ...
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A) xonebaTeIbHBIN MPOTIECC, BOHUKAIOIINKA B TPYOOIIPOBO/IE TIPH BHE3AITHOM
M3MEHEHHH CKOPOCTH JIBUKEHUS )KUIKOCTH

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

B) mpouecc, npoucxoasimuii B TpyOOIpoBO/Ie IPU U3MEHEHUHN pacXoa JKu/I-
KOCTH

I') mpouecc, mpoucxoasimuii B TpyOOIIpoBoie MPH MapajuieibHON 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 PAaBWIBHBIM OTBET

1
 Jp(UE, +d/E,

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

[') monmynb ynmpyrocTH >KMIKOCTU

c

9TO

6. [Ipsmoii ruipaBIvyecKuil yaap BO3HUKAET KOrjaa ...

A)  BpeMs 3aKpbITHS 3alIOPHOTO YCTPOMCTBA MEHbIIE (ha3bl THApOYyAapa
b) Bpewms 3aKkpbITHS 3aIOPHOTO YCTpOWCTBA Ooblle (pa3el rUApOyaapa
B) xuuakocTh B TpyOONPOBOJIE ABUKETCS MO JTUHEHHOMY 3aKOHY

I') crenku TpyOomnpoBoaa nehopMUPYIOTCS

7. OOpaTHbBIN TUAPaABINYECKHUN yaap oOpa3yercs Korja ...

A)  BpeMms 3aKpBITHS 3alIOPHOTO YCTPOIMCTBA MEHBIIE (ha3bl THIpOyaapa
b) Bpems 3akpbITHS 3aIIOPHOTO YCTPOKCTBA OoJbIe (ha3sl THAPOYIapa
B) xuakocTh B TpyOONIPOBOJIE ABMKETCS MO JTUHEHHOMY 3aKOHY

I') crenku TpybompoBoaa neHopMupyroTCs

8. [loBbImIeHre qaBACHUS IPH TUAPABINYECKOM yAape MPUBOANT K ...
A)  pa3pbIBy TpyOOIIPOBOIOB
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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) g%@:ﬁ; 0) LB = pgh's
P

B) AFy = puge s r) MFyy = puﬁc

10. CkopocTb pacnpocTpaHEHHS yIapHOU BOJTHBI MMPU a0COTIOTHO KECTKUX
CTEHKaxX TpyOompoBojia

d 1 G)C:F;
2 P
P 2er

E &F

B>C:JE; D, [ K
K AR,

11. Unkpycramus tpyo 310

a) YBEITMUCHHUE IIEPOXOBATOCTH CTEHOK TPYyOOIIPOBOIA;

0) oTaeeHre YacTHUIl BEIIeCTBa OT CTEHOK TPYO;

B) oOpa3oBaHUE OTJIOKEHUH B TpyOax;

I') YMEHBIIICHHE MMPOYHOCTHBIX XapaKTEPUCTUK TPYOOIIPOBOIA.

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 CKATOTO 00beMa KUIAKOCTH;

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

13. 3aryxanue koyieOaHUI AaBIEHUS MOCIE THAPABINYECKOTO yapa Mpoucxo-
JIUT 32 CUET

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;

I') IOTEPh YHEPTUH KHUAKOCTU Ha MPEOJI0JICHUE CUJI TPEHUS U YX0/1a SHEPTUU B

pe3epByap.
14. CkopocTh pactipoCTpaHEeHUs YAAPHOW BOJIHBI B BOJIC PaBHA

a) 1116 m/c;
6) 1230 m/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. [ToBblllieHKE TaBICHUS TIPU THUAPABIMYECKOM yaape onpeaensercs no dop-
MyJIie

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) 06nacTh, B KOTOPOM YaCTULBI )KUJKOCTH YJIAPSIOTCS IPYT O JIPYra;
C) BOJIHA B BHJIE C)KaTOTO 00bEMa KUAKOCTH;

d) o61acTh, B KOTOPO KUAKOCTh yAApsIET O CTEHKU TPyOONpoBoa.

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

a) MOTEepU YHEPIUM KUAKOCTU IPU PaCcIPOCTPAHEHUH YAapHOU BOJIHBI Ha Ipe-
OJI0JIEHUE CONPOTUBJICHUSI TPYOONPOBOJIa;

b) moTepu >HEPrum KUJIKOCTA HA HATPEB TPYyOOIPOBOIA;

C) MOTEpH PHEPTUH Ha JiepopMaInio CTEHOK TPyOOpoBO/Ia;

d) noTeps 3HEPTUU KUAKOCTU Ha MPEOJIOJICHUE CUJI TPEHUS U YX0J1a SHEPTUHU B

pe3epByap.

3. Bonpocsl aucKyccuit

1. Kakue TpyOompoBoabl Ha3bIBAIOTCS KOPOTKUMH U JJIMHHBIMU, TTPOCTBIMHU U
CIOXKHBIMU? B 4eM 0COOEHHOCTH THIPABIMUECKOTO pacyeTa TakuX TPyOOornpoBO0B?

2. N3noxxute MEeTOIUKY pelIeHusl TPeX TUIOBBIX 3a/Ja4 pacyeTa MpOCTOro Ko-
POTKOTr0 TpyOOMIpOBO/IA.

3. KakoBa 0coOeHHOCTh pacueTa TpyOONpOBOAOB C MapaJliebHbIM COETUHE-
HUEM JIMHUN?

4. Yem oTIMUAETCS ONPECIICHUE JUaMETPa MaruCTpalIbHOTO TPyOOIIpoBOIa U
€ro OTBETBJICHUH MPU pacyeTe TYMHUKOBOW BOJOIPOBOJIHON CETH?

5. Yro Takoe cudoH 1 KaKOBBI 0OCOOCHHOCTH €r0 THAPABINYECKOTO pacuera?

6. B uéMm 3axirogaeTcst mpeuMyIiecTBO KOJIbIIEBOTO TPyOOIIpoBoia?

7. Uto Takoe TUApaBIMYECKUH yap B TpyOOIpOBOIE.
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8. Mepbl CHUKEHUST AMHAMUYECKON Harpy3KH MpU THIPABINYECKOM YIape.

9. UeMy paBHa CKOPOCTb paclpOCTPaHEHUs BOJIHBI TUAPABINYECKOrO yJapa B
cirydae HeieopMHUpPYEeMBIX CTeHOK TpyoorpoBoaa (E=[1)?

10. Kak Ha10 3aKpbIBaTh 3a/IBXKKY B TPYOOTPOBOE, YTOOBI YMEHBIITUTH JIaBJIe-
HUE, BO3HUKAIOIIEE MPU TUAPABINYECKOM yaape, — ObICTPO WIIM MEJI-JIEHHO?

11. YapHoe noBblllieHUE JaBIeHUS OO0JIbIIE MPU MPSIMOM HIIA HEIPSIMOM THU/I-
paBIMYECKOM ynape?

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

13. Kak Oyzaer uM3MeHATbCA yJapHOE NaBJCHHE MPHU yBEIWYCHUH IUaMeTpa
TPpyOBI U COXpaHEHUU TOJIIIUHBI €€ CTCHKHU?

14. Yto Takoe rupaBIMYECKUil yaap U KaKue CUJIbl €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
cityyae HeJleopMHUpyeMBIX CTEHOK TpyOorpoBoaa?

21. Y napHoe NOBBILIEHUE JaBIE€HUs O0bIlIE NPU NPIMOM WA HENPSIMOM TU/I-
PaBJIMYECKOM ynape?

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 puMep MOJIE3HOTO UCIOJIb30BaHUS SBJIICHUS THIPABINYECKOTO
yaapa.

26. [laiiTe onpeneneHue ABICHUS THAPABINYECKOTO yaapa.

27. BoeiBenute ¢Gopmyny H.E. XKykoBckoro st mpsMOro TupaBiIddecKOTO
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
BO3JlyXa B TUAPABIMYECKUI TPAKT.

31. KakoBsI cxeMa THApaBINYECKOTO TapaHa u ero pabora?

32. Kakos KII/] ruapaBindeckoro tapana?

33. Tlouemy Ha TpyOOIPOBOIaX YCTAHOBJICHBI BEHTIIIN? B uem oTiuyue npsmo-
YTOJIBHOI'O KpaHa OT I1apoBOro?

34. ®usnyeckas CyIHOCTb U ONpeeTIeHrue Tuapoyaapa.

35. @akTophbl, BAUSIONIME HA MTPOLIECC THAPOYAApA.
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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/lyXa B TUJAPABINYECKUN TPAKT.

44. OnuimnTe CHUKEHUE JaBICHUS )KUJIKOCTH CLIOCOOOM BITyCKa BOJABI 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. ®a3bI pa3BUTHS TUIpPOYyAApA.

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

3. MeTroasl npeaoTBpaIlleHUsI TUIPABINYECKOTO 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.l'amieHue yaapHOil BOJIHBI.
10.Pacuét ckopoCTH 3amOJHAIONIETO TPYOy MOTOKA JIJIsi CBEPXTEKYUEH KUIKO-

11.I'uppoynap B 4aCTUYHO 3aMIOJIHEHHOM TpyoOe.

12.I'uapoynap 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 I'uppoynap ¢ OOJIBIIMMH YTEUKAMHU.

18.MeTtobI pe0TBPAILICHHS THAPABIMYECKOTO yAapa.
19.YpaBHeHUE KOJIMYECTBA ABMKCHUS

20.YpaBHEHUE HEPA3PBIBHOCTH

21. Buabl rujpaBIndecKkoro yaapa.

22. HazoBute (hopMymbl Jj1sl ONIPECIICHUS] TIOBBITIICHUS JTaBJICHUS TIPU THAPO-

yaape.
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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. [Iepeuncautb ciocoObl MPEIOTBPALIICHHSI THIPABIMYECKUX 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. Hanumure 1 nosicHuTe (OpMYITy MOBBIIICHUS JaBJICHUS IPU MPSIMOM TH/I-
PaBJIMYECKOM ynape?

36. OT yero 3aBUCUT CKOPOCTh PACIIPOCTPAHEHHUSI YAAPHOU BOHBI PU TUAPAB-
JNYECKOM 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

JIJist OLlEHKH 3HAHU, YMEHUH, HABBIKOB U (POPMHUPOBAHNS KOMIETEHIIMH 1O JUC-
LUIUIMHE MPUMEHSIETCS TPAAULMOHHAS CUCTEMA KOHTPOJISI U OLIEHKH YCHEBAEMOCTH
CTYJEHTOB.

[Ipn necnonp30BaHMK TPAOUIMOHHON CUCTEMBI KOHTPOJIA U OLIEHKH YCIIEBAEMO-
CTH CTYJIEHTOB JIOJKHBI OBITh MTPE/ICTABICHBI KPUTEPUU BBICTABJICHUS OLIEHOK 10 Ye-
ThIpeX0aNIbHOM cUCTEME KOTIIMYHOY», «XOPOLIOY», «yTOBIETBOPUTEIBHOY, KHEYI0-
BJIETBOPUTEIILHO.

Kputepuu oneHUBaHHUS Pe3yabTATOB 00y4YeHUsI
Tabmuma 8

Ouenka Kpurepum oueHnBanus

OLIEHKY «OTJIMYHO» 3aCITy>KUBAET CTY/I€HT, OCBOMBIINN 3HAHUS, yMe-
HUSI, KOMIIETCHIINH ¥ TEOPETUIECKUI MaTepras 0e3 mpoOesioB; BBIIOJ-
HUBIINN BCE 3aJlaHMsl, IPEAYCMOTPEHHbIE y4eOHBIM IJIAHOM Ha BBICO-
KOM KaueCTBEHHOM YPOBHE; MPAKTHYECKHIE HABBIKH MTPOPECCHOHATH-
HOT'0 MPUMEHEHHS OCBOCHHBIX 3HAHHH C(HOPMHUPOBAHBI.

Bricokumuii ypo-
BEHB «5»
(oTHMuHO)
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CpenHuii ypOBEHb | OIIEHKY «XOPOIL0» 3aCITyXHBACT CTYJCHT, PAKTHYECKH MOTHOCTHIO
«» OCBOUBIIIHI 3HAHUS, YMEHUSI, KOMIIETCHIIUU U TEOPETUUICCKUI 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.
MuHuManbHbI | OIIEHKY «HEYIOBIETBOPUTEIHHO» 3aCITYKHBACT CTYACHT, HE OCBOUBIIUI
YpOBEHB «2» (He- | 3HAHUS, YMEHUsS, KOMIIETCHIIMU M TECOPETHYCCKHUN MaTepuai, yueOHbIe
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, Myn3zep Cyneiiman. Hacocsl 1 HacOCHbIE YCTaHOBKH: YY€OHUK JJIS CTY-
JIEHTOB BBICIIUX YYEOHBIX 3aBEACHHI, 00YUYaIOIMXCS O HAMPABIECHUIO MOArOTOBKH
20.03.02 "TIpupogooOycTpocTBO U Boj0NONIb30BaHue". PexomenoBano YMO / M.
C. A, 1. C. bernsipos, B. @. YebaeBckuii; Poccuiickuii rocy1apcTBEHHBIN arpapHbIi
yauBepcuteT - MCXA umenu K. A. TumupsizeBa (MockBa). — DJIEKTPOH. TEKCTOBbIE
naH. — MockBa: PTAY-MCXA um. K. A. Tumupszena, 2015. — 330 c.: puc., Tadi.,
1B.ui1. — (150 net PTAY-MCXA). — Komnekuus: YueOHasi 1 yueOHO-METOInYECKas
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
nu3a. — Mocksa : U3narensctBo FOpaiit, 2022. — 142 ¢. — (Bricmiee oOpa3oBanue).
— ISBN 978-5-534-13028-7. — TekcT : anexTponHbiii // OOpa3zoBaTeabHas
wiatdopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/496511.

3. Kypoukun, E. 0. WNnxeHnepHbie cucTeMbl BOJOCHA0XKEHHS, BOJIOOTBEICHHUS,
TeryIorazocHadxeHus : yueonoe nmocoowue st By30B / E. FO. Kypoukun, E. I1. Jlam-
kuBckuil. — Mocksa : U3narensctBo FOpaiit, 2022. — 151 ¢. — (Briciiee o6pa3oBa-
Hue). — ISBN 978-5-534-14904-3. — Tekct : anexkTponHbIi // Obpa3oBaTenbHas
wiatdopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/496957

7.2 lonoJiHMTEILHAS JIATEPATYPA
1. Moprynos, K. I1. Hacocsl 1 HacocHbIe CTaHIIUM : y4eOHOE TTOCOOUE JIJIsi BYy30B
/ K. I1. MoprynoB. — 5-e u3., crep. — Cankrt-IletepOypr : Jlans, 2022. — 308 ¢. —
ISBN 978-5-507-44973-6. — TekcT : anekTpoHHbIH // JIaHb : 2IeKTpOHHO-O0UOIHOTEY-
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. PonnonoBa. — PocTtoB-Ha-lony : /{oH-
ckori I'TY, 2021. — 140 c. — ISBN 978-5-7890-1967-2. — TekcT : 21eKTpOHHBIH //
Jlanpb : AJIEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/237911

3. Kopuesckas, FO. B. Hacocsl u HacocHbIe CTaHIMM : Ja0. TPAKTUKYM : yueOHOe
noco6ue / F0. B. Kopuesckas. — Omck : Omckuit 'AY, 2017. — 115 c. — ISBN 978-
5-89764-612-8. — TekcT : 37MeKTpoHHBIN // JlaHb : 37eKTpOHHO-OUOIMOTEYHAs CH-
ctema. — URL.: https://e.lanbook.com/book/113362

7.3 HopmaTHBHBIE IPABOBbIE AKTHI
1. CIT 31.13330.2012 BonocHabxenue. HapyxHble CeTH U COOPYKEHUS.
2. CII 32.13330.2012. Kananuzarus. HapyxHbIe ceTH U COOPYKCHHS.
3. CIT 66.13330.2011 [IpoekTupoBaHuE U CTPOUTEIHLCTBO HAITOPHBIX CETEH BO-
JIOCHA0>KEHUS U BOJIOOTBE/ICHUSI.

7.4 MeTonnueckne yKa3aHusi, peKOMEHIAIUM U IPyrue MaTepuajbl K 3aHATHIM

1. Amu M.C., bernsipoB [I.C., Tlomepanuer 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-TEJIEKOMMYHHKANIMOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX /IS OCBOCHUS M CIHUILIMHBI (MOLYJIA)

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

9. o0ecnneuenusi 1 THGPOPMALMOHHBIX CIPABOYHBIX CHCTEM (TIpH

HEe00X0UMOCTH)
1. www.consultant.ru Cnpasounas npasosas cucmema «KoncynomanmiIlnocy.
Tabmauia 9
IlepeyeHb NPOrpaMMHOro o0ecreYeHus
HaumenoBanmue
. Ton
Ne pa3nena yueOHOM HaumenoBanmue Tun ABTO a3pa-
n/n AMCUMILIMHBI (MO- NMPOrpaMMbI MPOrpaMMbI P pasp
00TKH
JLyJ1s1)
PacuéT moBeIIeHus
aBJICHUS [IPU TUIPO- . . Pacuernas, .
1 |7 Microsoft Office | pabora ¢ Tab- | Microsoft 2022
ynape. @opmyna Ky-
JIALIAaMHA
KOBCKOI'O
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10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCyILleCTBJIEHHsI 00Pa30BaTEJILHOI0 MpoLecca Mo AUCIHHUIVIMHE (MOLYJII0)

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

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

HOM padoTsI (Ne yueOHOro Kopmyca, Ne MelleHHH JJI CAMOCTOSATEIbHOI PadoThl
ayJAMTOPUM)
1 2
29/130 1. JIaGopartopHublii cTena «HacocHas ycraHoBka 1»

2 wt. (MuB.Ne 410124000602775)

2. Jl1aboparopHubiii cTena «HacocHas ycraHOBKa 2»
2 wt. (MuaB.Ne 410134000000156)
3.JlabopaTopuslii crena «HacocHas ycranoBka 3»
I wr. (MaB.Ne 410134000000157)
4.J1abopaTopublii crena «HacocHas ycranoBka 4»
I wr. (MaB.Ne  410134000000697)

5. MapTer 12 mrT.

6. ocka meyioBasi 1 1.

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

29/244 1. Mapter - 20 miT.

2. Jlocka meJsioBasi - | mmirT.

3. Uudopmanuonnbie cTeHanl - 28 mt

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

11. MeToauueckue PEeKOMEeHIAlUMA CTYACHTAM 110 OCBOCHHIO JTUCHUILINHDbI

Hean MeToAMYECKHX PEKOMEHIANMH — HAay4YUTh CTyJeHTa 3(G(OEKTUBHBIM
npueMaM paboThl, TOMOYb MEPEUTH OT AEATEIbHOCTH, BBIMOIHIEMON MO PYKOBOJ-
CTBOM TIPEIO/aBaTess, K IeATeIbHOCTH, OpraHU3yeMON CaMOCTOSTENbHO, K 3aMEHE
KOHTPOJISI CO CTOPOHBI MPenoaBaTeliss CAMOKOHTPOJIEM.

3agaum MeTOAUYECKUX PeKOMEeHIaLMii.

Hay4urtb cTyaenra:

. palMOHANBHBIM MPUEMaM padOThl MPU U3YYEHUU MaTephayia U MOAro-
TOBKE U K C/Iau€ IK3aMEHOB;

. 3¢ (HEeKTUBHO UCTIOJIB30BaTh KOHCYJIbTALMU MTPENO1aBaTelIs;

. MPUMEHSTH KPUTEPUH OLIEHKH CAaMOOLIEHKH MPU U3YYEHUU MaTepHaa;

. pE3yJIbTaTUBHO pabOTaTh C JIUTEPATYPOIl;

OcHoBHBIMU (hopMamMH OOYYEHHUS CTYJIEHTOB SBJISIFOTCS JIEKLIUU, TPAKTUYECKHE
U JJabopaTOpHbIE 3aHATHUS, CAMOCTOSITENIbHAS paboTa, M KOHCYJIbTAllUU.
Oouwiue npaguna u npuemvl KOHCNEKMUPOBAHUA JICKUUTL
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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 BbIpA0OTAaTh U MUCMHOJIB30BATh JI0OMYCTUMbIC
COKpaIIeHHsI HanboJiee pacpOCTPAHEHHBIX TEPMUHOB U MOHSATHIA.

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-
amu. [lepeueHb 1 00beM JTUTEPATYPhl, HEOOXOIUMOMN I U3YUeHUS AUCTUTIITUHBI «Ile-
PEXOJIHBIE TPOLIECCHI B CUCTEMAX BOJIONIOAAYM», OMPEACIISIETCSl MPOrpaMMoOi Kypca 1
JPYTUMHU METOANYECKUMHU PEKOMEHIAlUSIMU.

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

N3yuenne MUCHUIIIMHBI ClIeTyeT HAaUMHATh C yueOHUKA, MOCKOJIbKY YYCOHHK —
ATO KHUTA, B KOTOPOU U3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUU 10 ONPEICICHHOMY Tpe-
METy B COOTBETCTBHMHM C IEJSIMU M 3aja4yaMu OO0y4YeHHUs, YCTaHOBJICHHBIMH paboyeit
POrpamMMoi U TPEOOBAHUSIMU JTUIAKTHKU.

[Ipu paboTte ¢ MuTEpaTYpOil pEKOMEHTyeTCS:

- MEJICHHO MPOYUTATh TEKCT, CTAPASICh MOHATH CMBICII U3JI0KEHHOT0;

- 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.

HemanoBaxHyo poJib UTPAIOT 3aMKUCH, C/ICJIAHHBIC B MPOLIECCE UTCHUSI MaTEePH-
ana. OHU SBISAIOTCS CEPbE3HBIM MOJICTIOPHEM B MOJTOTOBKE K 3K3aMEHaM, T.K. [TO3BO-
JISFOT BKJIIOYATh TIIYOMHHYIO TIAMSATh U BOCIIPOU3BOJUTE COJEPKAHUE paHEee MPOUH-
TaHHOW KHUTH.

CymiecTByeT Tpu OCHOBHBIX CIIOCO0a 3aIiCH:

a) 3aMUCh UHTEPECHBIX, BAXKHBIX JIJIs1 3AIIOMUHAHUS WITU MOCIEAYOIIEr0 UCIIOb-
30BaHMSI MOJIOKEHUI U (DAKTOB;
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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.

Koncyabranum sisnstorcs 3¢ dextuBabiMu popmamu 00yueHust. OHU HCTIONb-
3YIOTCS JUIsl OKa3aHus MOMOIIU CTYAEHTaM IIPU MOArOTOBKE 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-
(eccrnoHaNbHBIX KOMIIETEHTHOCTH O0OpAILleH, C KAKUMU pa3AesiaMy MPEAbIIYIIEero Ma-
Tepurasa CBsI3aH;

- CUCTEMAaTUYEeCKH MpopadaThIBaiiTe MaTeprai 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 pasziesiaM MaTepuaia U TEKyLIEro KOHTPOJIsA 3HaHUM;

- UICIIOJIB3YITE KadenpabHble METOINYECKUE YKa3aHUsI 110 BBIITOJIHEHUIO CaMO-
CTOSATEIbHBIX IOMAIIHUX 3a/laHuH, pacueTHO-TpapuuecKuX padoT U yNpaKHEHUH;

Buabl u popmbl 0OTPAOGOTKH NPONYIIEHHBIX 3aHATHH
CryzneHT, NponyCTUBIIMM 3aHATHS, 0053aH O3HAKOMUTHCSA C TEOPETUUECKUM Ma-
TEpPUAJIOM I10 TEME MPOMYIIEHHOTO 3aHATHUSA; TPEABAPUTEIBHO BBINOJHUAB MTPOMYILECH-
HBII pacyeT, MPUITH Ha KOHCYJIBTAIIMIO K ITPENOAABATEIO I POBEPKHU MPABUIILHO-
CTH BBITIOJTHEHHOTO pacyeTa.

12. MeToanveckue peKOMEHAALMH MPENoAaBaTesIM 10 OPraHU3aAlun 00yUeHu st
10 JUCIUIIJINHE

1. JIeknuu
Hcnonp3yroTes caeayommue MeTobl, CpeIcTBa U POpMBI 00yUCHUS:
1. Memoowt 06yuenusa. B npoiiecce yTeHUS JEKIIMA HEOOXOAUMO MIPUBJIEKATDH CTY-
JICHTOB aKTUBHO MPUHUMATh Y4aCTHE B YCBOCHUH M MIOHUMAaHUS 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 OOIICKYJIbTYPHBIX, U MPO-
dheccroHaNBHBIX KOMITETEHIINN, BKITFOYAs IPUOOPETCHMSI 3HAHNUN, HABBIKOB U YMEHUHN
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.
Hcnonvzyemwvie cpedcmea ooyuenus: JInTakTmaeckas TEXHUKA: CXEMBI, TIjIa-
KaTbl, TAOJUIII, BUIECO-, KHHO-, TUA(UIBEMBI, HOYTOYK, POSKTOP U Ap. TEXHUYIC-
CKHE CpE/ICTRBA.

IIporpammy pa3zpadoraJi:

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

(Toamuck)
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PELHEH3USA
Ha pado4y0 NPOrpaMmy AUCHUILINHBI
b1.B./IB.2.1 «Ilepexoanbie Npouecchbl B CHCTEMAaX BOJAONOAAYND)
OITOII BO no HanpasJjieHUIO
20.04.02 «IIpupox000yCcTPOCTBO ¥ BOAOINOJIb30BAHNE), HAIPABJIEHHOCTH
«udppoBuzauusi nHKeHepHLIX cucTeM B AITK)
(xBasMpuKanUs BBINTYCKHUKA — MAarucTp)

XanoBeiM Haptmupom Bragumuposudem, mpodeccopom kadeapsl rHaApOTEX-
Huyeckux coopyxenuit ®I'6OY BO PI'AY - MCXA umenu K.A. TumupsizeBa 10KTo-
POM TEXHHUYECKHX HayK ([ajee o TeKCTY PEIeH3EHT), IPOBeIeHa peleH3 s padbodeit
porpaMMbl JUCHUIUIUHBI «Ilepexonnbie mporiecchl B cucteMax Bogonoaaun» OITOIT
BO no nampanennto 20.04.02 — «IIpupomnooOycTpoicTBO U BOAOIMOJIB30BAHUEY,
HarpaBiaeHHOCTh «l[udpoBuzanus nuxenepHsix cuctem B AIIK» (kBanudukanus Bbl-
MyCKHUKa — Maructp) pazpadorannoit B ®DI'6OY BO «Poccuiickuii rocygapcTBeHHbBIN
arpapubiii yauBepcuteT — MCXA umenu K. A. TumupsizeBa», Ha kadeape cenbCKoXo-
3SIICTBEHHOTO BOJIOCHA0XKEHUSI, BOJIOOTBEICHHSI, HACOCOB M HACOCHBIX CTaHINU (pa3-
padotunk — A M.C. K.T.H., JOLEHT)

PaccmoTpeB npeicTaBieHHbIE HAa PELIEH3UIO0 MaTEPUAbl, PELIEH3EHT MPUIIEN K
CJICYIOIIUM BBIBOJIAM:

1. IlpeansiBnennas paboyas nporpamma qucuuiuinabl «I[lepexogHbie mporecch
B CUCTeMax Bojomnojaun» (nanee no texkcry [Iporpamma) coomeemcemeyem TpedoBa-
HusM PI'OC mo nampasieruto 20.04.02 — «ITpupogoo0ycTpoCTBO B BOIOTIONB30BA-
Hue». [lporpamma codepoicum BCe OCHOBHBIE pas3fieibl, coomeemcmayen TpeOoBa-
HUSIM K HOPMATUBHO-METOIMUYECKUM JIOKYMEHTAM.

2. [IpencraBnennas B [IporpamMmme axkmyanbHocms y4eOHOW NHCIMIUIMHBI B
pamkax peanuzaruu OITOIT BO ue nodnesicum comnenuro — TUCIUIIIMHA BKIIFOYSHA B
dbopMUpyeMyI0 y9acTHUKaMH 00pa30BaTeIbHBIX OTHOIICHWM YacTh Y4eOHOTO IJIaHa
M0 HAMPABIICHUIO MOJATOTOBKH MPUPOI000YCTPONCTBO U BOIOMOJIb30BAHUE

3. llpencraBnennsie B [IporpamMme mesim AUCHMIUIMHBI COOTBETCTBYIOT TPEOO-
BaHusiM ®I'OC nanpasnenus 20.04.02 — «IIpupogooOycTpoiicTBO U BOIOTIOIB30Ba-
HUE»

4. B cootBerctBuH ¢ [Tporpammoii 3a nucuurinHoi «IlepexoaHbie mpoiecchl B
CHUCTEMaxX BOJOMOJAYM» 3aKperuieHo 2 kommeTeHmuii. {ucrumamna «Ilepexomnbie
MPOIIECCHI B CUCTEMAX BOJIONIOAaYM» U TipeAcTaBiieHHas [Iporpamma criocobHa peasnu-
30BaTh UX B OOBSIBJICHHBIX TPEOOBAHUSIX.

5. Pe3yabTaThl 00yuyeHHs1, TpejcTaBiieHHble B [Iporpamme B KaTeropusix
3HaTh, YME€Th, BJIaJICTh COOTBETCTBYIOT CHIEIU(PUKE U COACPIKAHUIO TUCITUTIIIUHBI U J1e-
MOHCTPUPYIOT BO3MOYKHOCTh TTOJTYUEHUS 3asBJICHHBIX PE3YIbTATOB.

6. O0mas Tpyao€MKOCTh MUCIHMIUIMHBI «llepexomHpie mpoiecchl B CUCTEMax
BOJIOTIOZIA4M» COCTaBIsIeT 3 3auéTHbIX equHuIlbl (108 gacos).

7. Nndopmarniys 0 B3aMMOCBSI3U U3y4aeMbIX TUCITUTIINH M BOIIPOCAM UCKITIOUe-
HUS TyOJMPOBaHUS B COJEPKAHUM JHWCIUIUIMH COOTBETCTBYET JIEWCTBUTEILHOCTH.
Hucunminna «IlepexomgHbie mpouecchl B CUCTEMAaxX BOJOMNOJIauM» B3aMMOCBSI3aHA C
npyrumu aucturumaamu OTIOIT BO u YueOnoro mnana mo Hanpasiernto 20.04.02 —
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«IIprpo1000yCTPONUCTBO M BOJOMOIB30BAHKUE» U BO3MOKHOCTD 1yOJIMPOBAHUS B CO-
Nep:KaHuM OTCYTCTBYET. [I0CKONIBbKY NUCHUIUIMHA HE TIPEelyCMaTPUBAET HAIMYHUE CIIe-
[UAJbHBIX TPEOOBAHUN K BXOJIHBIM 3HAHUSM, YMEHUAM U KOMIETEHIUAM CTYACHTA,
XOTS MOXET SIBJIATHCS MPEIIIECTBYIONICH I CTIelMAIbHBIX, B TOM Yucie mpodeccu-
OHAJIBHBIX JAUCIUIUIMH, UCTIOJB3YIOMUX 3HAHUA B obnactu [IpuponoodycTpoiicTBO n
BOJIOTIOJIb30BaHUE B TPO(ECCHOHATBHON MESITeIbHOCTH MarucTpa 1Mo JaHHOMY
HaIPaBJICHUIO MOATOTOBKH.

8. IlpencraBnennas [Iporpamma mpesmnoiaraeT UCIOIb30BAHUE COBPEMEHHBIX
o0pa30oBaTeIbHBIX TEXHOJIOTHH, UCIOIB3YEMbIC TIPU peaTN3alliid Pa3TMYHbIX BHJIOB
yaeOHOoH paboThl. DOpMBI 00pa30BATEIBHBIX TEXHOJIOTHIA COOTBETCTBYIOT CIIEITU(DHUKE
JUCITUTITHBI.

9. Ilporpamma mucrutuinabl «llepexomHple MPOIECChl B CHUCTEMaxX BOOIIO-
Jaqry MpeArnoaraeT S 3aHITH B HHTEPAKTHUBHOM opMme.

10.Buppl, cogepkanue U TPyI0EMKOCTh CAMOCTOSTEILHON pabOThI CTYICHTOB,
npenacraBiieHHbIe B [[porpaMmMe, COOTBETCTBYIOT TPeOOBAHUAM K MTOATOTOBKE BBIITYCK-
HUKOB, copepxkamumcsa Bo ®I'OC BO nanpasnenus 20.04.02 — «IIpupogooOycTpoii-
CTBO M BOJIOTIOJIb30BAHUEY ..

11.TIpencraBnenusle u onvcanubie B [I[porpamme GpopMbl TeKyIen OleHKH 3Ha-
HUM (ompoc, Kak B popMe 00CYKJICHUS OTJIETBLHBIX BOMPOCOB, TAK U BBICTYIUICHUS U
y4acTHE B JUCKYCCHSIX Y9acTHE B TECTUPOBAHWH - pabOTa ¢ MCTOPUUECKUMH TEK-
CTaMu), COOTBETCTBYIOT CIieIU(PUKe TUCIIUIUIMHBI U TPEOOBAHUSAM K BBITYCKHHKAM.

dopMa TPOMEKYTOUYHOTO KOHTPOJS 3HAHWW CTYACHTOB, TNPEIyCMOTPCHHAS
[Tporpammoii, ocyriecTBiaseTcss B hopMe dK3aMeHa, YTO COOTBETCTBYET CTATYCY JHC-
IUIUIMHBI, KaK JUCUUIUIMHBI BapHaTUBHOW yactu ydyeOHoro mukina — bl ®I'OC
Hanpasyieaus 20.04.02 — «IIpupogoo0ycTpoCTBO U BOAOMOI30BAHUE).

12.®opMmbl OIIEHKM 3HAHUM, TpeacTaBieHHble B [Iporpamme, COOTBETCTBYIOT
cnienuuKe TUCIUILTMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

13. VYyeOHO-MeTOAMYECKOE OOECIEUYCHUE MUCIUIUIMHBI MPEICTaBICHO: OC-
HOBHOM JUTEpaTypor — 2 UCTOUHMKA (0a30BbIN yueOHUK), TOMOTHUTEIILHON TUTepa-
Typo# — 3 HAUMEHOBAaHUH, TEPUOTUUECKUMH U3TAHUSIMU — 3 HICTOYHUKOB CO CCHUIKOM
Ha dJIEKTPOHHBIC pecypchbl, UHTepHEeT-pecypchl — 2 UCTOUYHUKA U COOTBETCTBYET Tpe-
ooBanusim OI'OC nanpasnenus 20.04.02 — «[Tpupogo00ycTpoCTBO U BOIOTIONB30BA-
HUCY.

14. MaTepuanbHO-TEXHUYECKOE 00ecTieYeHUE TUCITUTIIIMHBI COOTBETCTBYET CIIe-
nupuke TuCIUIIUHG «llepexoaHbie MpOoIecchl B CUCTEMAaX BOJOMOAAYM» U 0OecTe-
YMBACT MCIOJIb30BAaHUE COBPEMEHHBIX 00pa30BaTeIbHBIX, B TOM YHCIIC HHTCPAKTHB-
HBIX METOJIOB OOyUYCHHS.

15.Meroauveckre peKOMEHIAIIMN CTYICHTaM M METOIMYECKHE PEKOMEH IalUN
MPETIOIaBaTEeIISIM 110 OpPTraHU3aIMi OOYICHHS 110 TUCIUILIMHE JAI0T MPEACTaBICHUE O
cneruduke oOydeHus o nucuuruinae «[lepexoapie mpoIeccsl B CUCTEMAX BOJIOIO-
4w,
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OBIIHUE BbIBO/IbI

Ha ocHOBaHMM NpPOBENEHHOIN PELIEH3UH MOYKHO CIIE€JaTh 3aKJIIOYEHHE, YTO Xa-
pakTep, CTpYKTypa U cojiepxaHue padouell mporpamMmbl TucHUIUMHEL «Ilepexonnbie
npouecchl B cuctemax Bogonoaaun» OIIOIT BO no nanpasnenuto 20.04.02 — «IIpu-
POI000YCTPONCTBO U BOJOIOJIB30BaHKUE), HampaBieHHOCTh «{udpoBuzanus nnxe-
HepHbIX cucteM B AIIK» (kBammdukamms maructp), pazpaborannas Amm M.C., no-
IEHT K.T.H. cooTBeTcTBYeT TpeboBanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUAM
HKOHOMUKH, PbIHKA TPY/Ia ¥ TTO3BOJIUT MPH €€ peaanu3alui yCIelHo 00ecrnednuTs (hop-
MUPOBaHUE 3asBJICHHBIX KOMIIETEHLIUH.

Penensent: XanoB H. B., npodeccop kadenpsl THAPOTEXHUYECKUX COOPYKEHHUI
OI'bOY BO «PTAY-MCXA um. K.A. Tumupsizeay,
JOKTOpP TEXHUYECKUX HAYK.

/ " :"‘: //
Ay « 26 » 08 2025r.
{¢rionmucy)
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