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1. HEJIK U 3AJTAYA OCBOEHUSA JUCHUIIJINHBI MOAVYJISA, TIPAKTUKN).

B THUII ITPAKTUKMH. CIT b 1 ®OPMA (POPMBI EE IMTPOBEJIEHUSA
Hucrmmnna «['mapaBnukay sBisieTca BApHaTUBHON AUCHUIUIMHON €CTeCTBEHHO-HayyHOro nukia. Lens quctumnmuae: —
JIaTh CTyJI€HTaM HavaJbHbIe 3HAHHUA M0 THAPABIMKE, THAPOMAIINHAM U THAPOITHEBMOIIPUBOAY, HCIIOIB3YEMOMY B
COBPEMEHHBIX TEXHOJIOTUECKUX MamlnHaX. [Ipy n3ydeHun MUCIUTUIMHEI CTABUTCS 1IEJIBI0 OCBOSHHUE CTYIEHTaMH OCHOB
PaIMOHATIBFHOTO BRIOOpA MapaMeTPOB THIPOTIepeIad MPUMEHHUTEIFHO K KOHKPETHOMY THITY TEXHOJOTHIECKOTO CPEIICTBA,
ONTUMM3ALMH SKCITYyaTallUOHHBIX TapaMEeTPOB TEXHOJIOTHYECKOIO CPEJICTBA C TUApoIepeaueii, pelieHuu psia
MPUKJIAIHBIX 3a]1a4, BOSHUKAIOUIUX MPH padoTe U HKCIUTyaTallMIO TAKHUX Mepeaayd Ha TEXHOJOTMYECKHX CPeICTBaXx.

I/I3yquI/Ie JUCHUIUIMHBI UMECT L ECJIb IMMOATOTOBKY K PCIICHUIO MPAKTUICCKUX 3a/Ja4, BO3HUKAIOIIUX IIPpU pa3pa60TKe,
H3rOTOBJICHUHU U SKCIUTyaTalluu TuaAponepeaayd sl TEXHOJIOTHYCCKUX CPEACTB U ABIACTCA H€O6XO,I[I/IMLIM JJI TOJTY4CHUA
HCKOTOPBIX CIICHUAJIBHBIX JUCHUIUINH IIPH Z[aJ'IBHefIIHCM O6y‘I€HI/II/I.

OCHOBHBIMH 3aja9aMH¥ JTUCIUILIAHEI SBJISIOTCS:

1) O3HakoOMJICHHE C OCHOBHBIMH 3aKOHAMH TUAPABINKHU,

2) IonyueHue 3HaHUN IO BOIIPOCAM pacyeTa CUil BO3ACHCTBUS KUIKOCTU Ha CTEHKH MPOU3BOJIBHON (hOPMBI;

3) ITomyueHue 3HaHUH 1O PacdeTy MPOCTHIX U CIOKHBIX TPyOOIIPOBOIOB;

4) INomy4eHne 3HAHUHA O THAPOMAIIMHAX PA3IMYHBIX THIIOB, HCTIOIB3YEMBIX B KOHCTPYKITHH TEXHOJIOTHIECKIX MAIIHH;

5) HOIIy‘-IeHI/IC 3HAHMI TTO THAPOMHEBMOIICpEAaYaM PA3JIMIHOTO TUIIA, UCIIOJIB3YEMbIX B KOHCTPYKIIUN TCXHOJIOTMYCCKHUX
MalIuH.

2. MECTO JUCHUIIJIMNHBI (MOAYJISA, HPAKTUKW) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOTPAMMBbI

[uxxa (pa3zaen) OIT: | B1.0

2.1 | TpeGoBaHnus K NpeABAPUTEILHON OATOTOBKe 00y4aloNierocs:

2.1.1 | ®usuka

2.2 | JucuMmimHbl (MOTY/IM) U MPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOM TUCHUILINHBI (MOIY/Is1) HEOGX0TUMO KaK
npeamecTByoNIee:

2.2.1 BBIHOJ’IHCHI/Ie, TIOATOTOBKA K NPOLEAYPC 3alUTLI U 3alllUTa BbIl'[yCKHOﬁ KBaJ'II/I(bI/IKaI_II/IOHHOIjl pa6OTLI

2.2.2 | ObcnyxuBaHNE U PEMOHT TPAHCIIOPTHBIX CPEACTB

2.2.3 | OCHOBBI IIPOEKTHO JEATEITBHOCTH

2.2.4 | IlpousBoacTBeHHas npakTuka: IlpenauniaoMHas MpakTuka

2.2.5 | BeimomHeHnE, MOATOTOBKA K TIPOIISAYPE 3aIIUTHI U 3allIUTa BHITYCKHON KBATM(UKAIIMOHHON PabOThI

3. KOMIETEHIIMU OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3VJIbTATE OCBOEHUS JUCLIUILJINHBI
(MOJYJISI, IPAKTHKH)

OIIK-1: Cioco6eH NpUMeHSITh eCTeCTBEHHOHAYYHbIE H 00LeNHKEHEePHbIe 3HAHU S, METOABI MATEMATHYECKOT0 AaHAIN3a U
MOJeIMPOBAHUSA B MPo(decCHOHAIBHOM 1eATeILHOCTH;

OIIK-1.1: Hcnonv3yem 3aKonvl (u3uUKu, XUMUU, MEXAHUKU, MAMEPUATIO8EOEHUS 0I5l PEeWeHUsl 3a0ay 8 chepe mpancnopma

Pe3ynbTraTsl 00ydeHHs: CTYICHT 3HAaeT (U3NUCCKUE CBOMCTBA TEXHUUECKUX JKHAKOCTEH, UCIIONB3YEMbIX B aBTOMOOMIIBHOM OTpacin
B KaueCTBE SHEPTO- U TEIUIOHOCHUTEINEH, OCHOBHBIC 3aKOHBI PABHOBECHS M IBIDKCHHMS JKHIKOCTEH B TPyOOIIPOBOIAX;

CTYJEHT yMeeT NPOBOJIUTh THAPABIMYECKUII pacueT MpoCcTOro TpyooIpoBoIa;

CTYZAEHT BJIaJIeeT METOIMKAMH IIOBBILIEHHS SHEPreTHYeCKOi 3 (HheKTUBHOCTH THIPOMAIIIH.

OIIK-1.2: Hcnonvzyem mamemamuyeckue Memoowvl 015 AHAAU3A U NPOSHOZUPOBAHUsL OesIMENbHOCU NPEONPUSMUSL
aA8MOMOOUTLHO20 MPAHCNOPMA, 0DOCHOBAHUS NOMPEDHOCU 8 PeCypcax, NOOBUNHCHOM COCmA8e, YYema 3ampam Ha NPoU300Cmeo

PesynbraTe! 00y4eHHS: CTyIEHT 3HAET YCTPOUCTBO U pabOTy OCHOBHBIX BUIOB I'MJIPOMAIIIHH;

CTYJEHT yMEeT pacCUUTHIBATH THIPOCTATHUECKOE JAaBIECHHE HA IIIOCKUE OBEPXHOCTH, CTCHKH TPYO U pe3epByapoB,
THAPABINYECKUE DIIEMEHTHI IOTOKOB XUAKOCTEH B THIPABIMYECKUX CHCTEMaX TEXHOJIOTMYECKOT0 000pyI0BaHHs OTPACIIH;
CTYZAEHT BIIaJiceT METOAUKOM onpeneeHus: pabouel TOUKH Hacoca IPU pacueTe HaCOCHOH YCTaHOBKH.

4. CTPYKTYPA U COAEPKAHUE TUCHUIIJIMHBI (MOAYJIA, IPAKTUKH)

Kon HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos ®opma
3aHATHS / Kvpe KOHTPOJIs
1 Paznen 1. OGyuenue
1.1 OU3NYECKUE CBOUCTBA XUIKOCTHU /Tema/ 2 0

1.1.1 XKunkoctn - kanensHbIe, Ta3000pasHbie. XKXuakocTu — pabouee Teno 2 1 Ko, K, 3
THIPONPUBOJIA MK 00BEKT mepeMerneHus. /JIek/

1.1.2 Cuubl, ACHCTBYIOIINE HA JKUAKOCTD, IABJICHHUE, €r0 U3MEpPEHHE, TPUOOPHI IS 2 1 Ko, K, 3
n3MepeHns nasneHus. /JIex/

1.1.3 IIpubops! st n3Mepenus nasienus /J1ad/ 2 2 Ko, K, 3

1.1.4 IInoTHOCTB, YIETBHBIN BEC, CKUMAEMOCTb, TEILIOBOE PACIIUPEHUE, BI3KOCTh 2 1 Ko, K, 3
JKUJIKOCTH.

Kapuranusi, mceBgoKaBUTALIMSL.

/JTex/




1.1.5 IMoaroroBka k TeKymeMy KOHTpoOIIO ycreBaemocTH /Cp/ 2 5 Ko, 3
1.2 TUAPOCTATUKA /Tema/ 2 0
1.2.1 OCHOBHOM 3aKOH THAPOCTATHKH. /JIek/ 2 1 Ko, K, 3
1.2.2 Omtopsl naBneHus. [Ise3omeTpuueckas na0ckocTb. CUilbl JaBICHUS HA IUIOCKHUE 2 1 Ko, K, 3
Y KpUBOJIMHEHHbIE CTeHKH. /Jlex/
1.2.3 [oaroroBka Kk TeKyleMy KOHTPOJIIO ycreBaemoctH /Cp/ 2 4.75 Ko, 3
1.3 TNPOAMHAMUKA /Tema/ 2 0
1.3.1 Bunap! ABmKeHUS )KUAKOCTH. Pacxo/ >KUAKOCTH. YpaBHEHUE HEPA3PBIBHOCTH 2 1 Ko, K, 3
MOTOKa. PeXKUMBI TeueHHUs KUIKOCTH. JIaMUHAPHBIN U TYpOYIICHTHBIH PEXKUMBI.
UYucrno Peitronpaca. /Jlex/
1.3.2 Vpasuenne bepnysmu. [lorepu sHeprum, o 1iuHe U MecTHbIE. OnpeaencHe 2 1 Ko, K, 3
k03 PunreHToB noTeps. CyMMapHBIE TOTEPH, XaPAKTEPUCTUKHU MPOCTOTO
TpybomnpoBoa. [ToHATHE HCaTbHON U peabHOM KUaKOCTH. /JIek/
1.3.3 DKCIepUMEHTATIBHOE ONPEIe/ICHHE COCTABIAIONINX ypaBHeHUs1 bepuyiu. /J1ad/ 2 3 Ko, K, 3
1.3.4 DHepreTuyeckue JIMHUM, UX MIOCTPOSHHE [Tl pa3IMYHbIX cirydaeB. [I[pumeHeHne 2 1 Ko, K, 3
ypaBHeHHUs bepHynmim Ayt TuapaBiIdeckoro pacuera Tpybdomnposoaa. /Jlex/
1.3.5 Onpenenenne ko UIMEHTA TOTEPh HA TPEHHUE TI0 JITHHE 2 3 Ko, K, 3
TpybompoBoga. /J1ab/
1.3.6 [TonroToBka K TeKyleMy KOHTPOJIIo ycrieBaemocTu /Cp/ 2 5 Ko, 3
2 Pa3znen 2. IlpomeskyTouHasi aTTecTanus
2.1 KontponsHas pabota /Tema/ 2 0
2.1.1 I'mppaBiugeckuii pacueT HepaBeTBICHHOTO Tpybdomposoaa /Kortp.pab./ 2 11 Ko, 3
2.2 3auét /Tema/ 2 0
2.2.1 Ionroroska x 3auéry /Cp/ 2 30 Ko, 3
222 KonraxTHas padota c [TIIC /KoPa/ 2 0.25 3

[Mpumeuanne. ®opmer koHTpOIIS: DK — 3Kk3aMeH, K- koHTpossHas pabota, Ko- koHTponsHEI onpoc, C3- cemecTpoBoe 3amganue, 3-3auet, OI-
OTYeT IO MPAKTHUKE.

5. ®OHJI ONEHOYHBIX CPEACTB

OueHOYHbIE CPEACTBA IUIAHUPYEMBIX PpE3YJIbTaTOB OOYYEeHUs IpEACTaBICHbl B BHAE (QOHIOB oueHouHbIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAIGHBIM HOPMATHBHBIM akToM YyHuBepcurera. ®OC MokeT OBITP TpeNCTaBICH B
IIpunoxenun k pabouei mporpamme.

1. ITepedyeHb KoMIeTEHIUH, (OPMUPYEMBIX B pe3yNIbTaTe OCBOSHHS AUCLUILTHHBL
OIIK-1: CnocoGeH NpuMEHSTh €CTECTBEHHOHAYYHBIE M OOLIEHHKEHEPHbIC 3HAHNSI, METOIBI MaTEMaTHUECKOTO aHAIN3a U
MOJIETTMPOBAHNS B IPO(ECCHOHAIBHON IesTenbHOCTH. KOHTpoMpyeMsle pa3aesns! TUCIIUIIINHEI - TeMa 1.

2. IToka3aTenu U KpUTEPUU OLIEHUBAHHs KOMIIETEHLIUI
OIIK-1.1: KoHTpOIHpYeMBIe pa3elsl - TeMa |; OlleHOYHBIe Cpe/ICTBA — cCoOeceJoBaHNe, KOHTPOJIbHAs paboTa, 3a4eT.
OIIK-1.2: KOHTpOIHpYeMBIE Pa3Jelsl - TeMa |; OlCHOYHBIE CPEICTBA — 3aUeT.

3. OnucaHue 1mKaja OLEHUBAHUS

3.1. OnieHOYHOE CPEACTBO - cobeceioBanne (MMMCbMEHHBIHN OTpOoC):

13 - 15 6annoB: KOHTPOJIBHBIN OIPOC BHINOIHEH HA BEICOKOM ypoBHE (0TBeTHI Ha 80-100% mpaBHIBHBIE);

10 - 12 Gay10B: KOHTPOJIBHBII ONPOC BHINOJHEH Ha cpeHeM ypoBHE (0TBeThl Ha 70-79 % mnpaBuiibHbIE);

7 - 9 6anyoB: KOHTPOJIBHEIA OIIPOC BBHITIOIHEH Ha HU3KOM ypoBHE (0TBeTHI Ha 50 -69 % mpaBHIIbHEIC);

0 6a1710B: KOHTPOJBHBIH OMPOC BBHIIIOJIHEHA HA HEYAOBICTBOPUTEIFHOM YPOBHE (OTBETHI IIPaBUIIBbHBIE MeHEe, ueM Ha 50 %).

3.2. OuieHOYHOE CPEeACTBO - KOHTPOJIbHAs paboTa:

14-15 6amtoB: KOHTPOJIBHAS pa0bOTa BHIMOJIHEHA B TIOJTHOM 00BEME, BCE pacyeThl MPOU3BEACHBI BEPHO, HET 3aMeYaHHi Mo
0opOopMIICHHIO PAOOTHI;

1013 GamtoB: KOHTPOJIBHAs paboTa BHIOIHEHA B TIOJIHOM 00BEMe, BCE PacueThl MPOU3BEACHBI BEPHO, HO €CTh 3aMEYaHHS 110
0oQOpMIICHHIO PabOTHI;

10-11 GammoB:KOHTpOJIBHAS PabOTa BEIIOTHEHA HA YAOBICTBOPUTEIEHOM YPOBHE;

0 GasoB: KOHTpPOJIbHASA PabOTa BHIIIONHEHA HA HEYIOBIETBOPUTEIBHOM YPOBHE.

3.3. OueHo4HOE CPeACTBO - TECTOBAs 3a/1a4a:

9 — 10 6anyoB: 3a1a4a pemieHa MoJTHOCTBIO ¢ HEOOXOANMBIMYU TOSICHEHUSIMU;

7 — 8 6aoB: 3a1aya peleHa BepHO, OTHAKO MMOSICHEHUS OTCYTCTBYIOT;

5 — 6 6ayUTOB: aNTOPUTM PEIICHUS TPABUIIGHBIH, OJTHAKO BBIYMCICHUS BBITOIHEHBI C ONIMOKAMU WJIH HEe TOBEJCHBI /IO KOHIIA;
0 6a10B: IPaBUIIBHBIE OTBETHI COCTABISIOT MeHee 50 %.




4. IlpuMepsl OIEHOYHBIX CPEACTB

4.1. ITpumep BOMIPOCOB /ISl OLIEHOUHOTO cpeacTBa "[luceMeHHbIN onpoc”

1. ITouemy TpH JBMKEHHH SKUIKOCTH IO IIPSIMOMY TPYOOIIPOBO/TY IIOCTOSIHHOTO CEYSHHUS BO3HUKAIOT ITOTEpH Haropa?

2. Bo uro mpeobpasyeTcs MeXxaHHUeCKask SJHEPTUs IOTOKA, TepsieMasi Ha IIPEOI0JICHUE THAPABIMIECKUX COIPOTHBICHUH?
3.3anummure Gopmyny Hapcu — Belicbaxa 1uist onpeneneHus nNoTephb Haropa o JyimHe TpyoomnpoBoga? Kak HazpiBaroT
K03(PUINEHT NPONOPIMOHATIBHOCTH, BXOISAIIMH B 3Ty hopmyiy?

4. Kaxoit mapameTp onpeienseT pexnM TSUSHHS KUIKOCTH B TpybomnpoBoe?

5. UeM OTIMYAIOTCS TAMHHAPHBII U TypOYICHTHBIH PEXXKUMBI TCUCHUS?

6. Kak HaXoT CpeIHIO CKOPOCTh IIOTOKA B TpyOe?

7. Kaxue ¢akTopsl BIUAIOT Ha KO3 QUIMEHT TOTeph Ha TPEeHHE 10 JUTHHE IPH JTaMHUHAP-HOM pexnme?

8. Kakne pakTopsl BIHAIOT Ha BeNMUMHY K03(GHIHCHTa TOTePh HA TPEHUE MO ATHHE IPU TypOYICHTHOM pexnme?

9. Uto Takoe abCONMIOTHAS K OTHOCHUTEIIbHAS IIEPOXOBATOCTH CTEHOK TPYOBI?

10. Kakyro 1mepoxoBaTocTh Ha3bIBatOT SKBUBAJICHTHOM?

11. Kak BnusieT mepoxoBaTocTh Ha MOTEPU HArlopa Ha TPEeHUe Mo JJInHe?

12. Kakue TpyObl Ha3bIBAIOT THAPABINYECKH TTaJKUMU?

13. Ot 4ero 3aBUCHT KO3((GUIMEHT TOTEPh HA TPEHHUE 110 JUIMHE B 00JIACTH THPABIIMYE-CKU LIIEPOXOBATHIX TPYO?

14. Kaxyro obmacts Ha rpaduke BT Ha3pBatoT 00:1aCTHI0 KBaPAaTHYHOTO CONPOTHBIIC-HUSA H TIOUYeMy?

15. Kak 3KCrieprMEHTaIBHO ONPEAETHTh KO PUITNEHT OTeph Ha TPEHHUE 0 AITHHE?

16. [Touemy B naHHO# pabOTE MPUHATO, YTO MEpena AaBJICHUN MEXy Ha4yaloM U KOH-IIOM MEPHOT'0 y4acTKa TPYObI LIETUKOM
00YyCIJIOBJIEH NOTEPSMH Ha TPEHUE MO JUTHHE?

4.2. IlpuMep TUIIOBOTO 3a/IaHMS 110 OLIEHOYHOMY CPEJICTBY «KOHTpONIbHAs paboTta» B [IpunoskeHu.
HcxonHble TaHHBIE U BCe HEOOXOIMMBbIC TPEOOBaHUS K BBIIOJIHEHUIO PacYETHO-TpaduiecKkas paboTa U3JI0KEHbI B METOANYECKUX
YKa3aHHUAX, Pa3MELICHHBIX HA CaliTe yHUBEPCUTETA.

HopMmaTuBHBIi CPOK BHIIOTHEHUS! KOHTPOJIBHOM paboThl — 4 HeeIM ¢ MOMEHTA MOJTydeHus 3aaHusl. KOHTPOIbHBIN CPOK cAaun
KOHTPOJIBHOI paboT — BTOpast Hezels Masl.

3amuTa KOHTPOJIBHOH PadOTHI MPOBOAUTCS YCTHO B BHAE COOECEJOBaHMS.

[IpumepHSBIii TIepedeHb BOIIPOCOB IS CAMOIIOATOTOBKH K 3aIIUTe KOHTPOIBHOI paboThI:

1. ITouemy npH ABHAKEHHHU SKUIKOCTH MO MPSIMOMY TPYOOIIPOBOY ITIOCTOSHHOTO CEUEHHUS] BO3HUKAIOT OTEPH Hanopa?

2. Bo uTo npeobpasyeTcss MexaHI4decKast SHepTus IOTOKa, TepsieMasi Ha IIPEoI0JIeHIE THAPABIMICCKUX COIPOTHBIICHU?
3.3anmmmre popmyry Hapcu — Beiicbaxa st onpeneneHus MoTeps Haropa 1o JuimHe Tpybdornposoaa? Kak Ha3bIBaoT
K0d(QPULUEHT NPONOPLUUOHAIBHOCTH, BXOIAIIUN B 3Ty POpMyTy?

4. Kakoii mapaMeTp onpeesnsieT pexkuM TeUeHUs! XKUJIKOCTU B TpyOornpoBojie?

5. UeM oTIHMYAIOTCS JTAMIHAPHBIN U TypOYICHTHBIH PEXXKAMBI TCUCHUS?

6. Kax HaxosT CpeTHIOI0 CKOPOCTh ITOTOKA B TpyOe?

7. Kakue (aktops! BIUAIOT Ha KO3()(GHULIHMEHT I0TEPh HA TPEHUE IO JUTMHE NPH JIAMUHAPHOM pexXumMe?

8. Kakne pakTophl BIMAIOT Ha BeNWYMHY K03 GHIHEHTa TOTEPh Ha TPEHHUE T10 JJIHHE MIPU TypOYICHTHOM pexnme?

9. Uro Takoe abCOMIOTHASI M OTHOCUTENBHAS IIEPOXOBATOCTH CTEHOK TPYOBI?

10. Kakyro 1mepoxoBaTOCTh Ha3bIBAIOT SKBUBAJICHTHON ?

11. Kak BrusieT mepoxoBaTocTh Ha MMOTEPU HArlopa Ha TPEeHHUeE 1o JJInHe?

12. Kakue TpyObl Ha3bIBAIOT THAPABIMYECKH TJIAJKIMU?

13. Ot gero 3aBucHT K03(p(PUIMEHT TOTEePh HA TPEHHE II0 JUINHE B 00IACTH THAPABIMYECKHU IEPOXOBATHIX TPYO?

14. Kakyro o6nacts Ha rpaduke BTU Ha3pIBatOT 00J1aCTHIO KBAAPATHYHOTO COMPOTUBIICHUS U oYeMy?

15. Kak sKkcrieprMeHTaIBHO ONpeIeuTh KO3 QUIeHT ToTeph Ha TPEeHHE 10 JUTHHE?

16. ITouemy B maHHOM paboTe MPHUHATO, YTO IEPETa AAaBICHUI MEXIy Ha4aJIoM X KOHIIOM MEPHOTO y4acTKa TPYOBI IIETHKOM
00yCIJIOBJIEH MOTEPSIMU HAa TPEHUE 110 JTHHE?

IIpomexxyToUHBIE aTTECTAILMH IO JUCHUIIIHHE — 3a4eT B 4 ceMecTpe MPOBOJUTCS OYHO B MUCEMEHHOM Buje. buier k 3aueryy
BKJIIOYAET J[Ba BOIIPOCA [0 TEOPHUU M TECTOBYIO 3a/1ady. Bpems noarorosku — 40 MUHYT.
[Tepeuens BOIPOCOB /17151 OLIEHKH 3HAHUH CTYIEHTOB Ha 3aueTe 1o Kypey "I uapasiuka':

. Cuibl, neiicTByroIMe Ha )KUIKOCTb. JlaBnenue. Equauibl naBneHus.

. OCHOBHBIE XapaKTEPUCTUKH U CBOWCTBA HKHUIKOCTEH.

. Bnusiaue Bsi3koCTH pabodmx KUIKOCTEH Ha paboTy THIPOIPHUBO/A.

. [TapooOpa3zoBanue xunkoctu. Kasurarus.

. OcHoBHsIe (yHKIu PXK, TpebGoBanus npeabsIBasieMble K HUM.

. OCHOBHOE CBOMCTBO THAPOCTATUYECKOTO IaBICHUSI.

. OCHOBHBIE ypaBHEHHUS THAPOCTAaTUKU. 3aKOH Ilackaiis M ero TeXHUYeCKOe MPUMEHEHUE.
. Buzel ABMKEHHS JKUIKOCTH.

. Pacxon )xunkoct. YpaBHEHHE HEPa3phIBHOCTH.

10. 3akoH coxpaHEHUs SHEPTUU IPU ABUKEHUH BSI3KON )KUAKOCTH. YpaBHEHHE bepHyu.
11. I'mppaBnuueckre NOTEPH SHEPTUH.

12. MeToauka pacdera mpocToro TpyoomnpoBoja.

13. Hacocsl u ux kiaccudukarusi.

14. OcHOBHBIE TapaMeTPbl HACOCOB.

15. PaboTa HacCOCHON YCTaHOBKH.

16. Lentpobexubie Hacockl. TeopeTnueckas XapakTepUCTUKA EHTPOOEKHBIX HACOCOB.
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17. Ilop

IIHEBBIE HACOCHL. XapaKTepHCTHKA HOPIIHEBOTO HACOCA.

18. Hacocsl ¥ THApPOABUIaTENN POTOPHOTO THIIA.

19. Knnaccngukanus. PaGounit mporecc.

20. AkcuanbHO-NIOPIIHEBBIE UM aKCUAIIBHO-ILTYHKEPHBIE HACOCHL. XapaKTEepUCTUKA U OCHOBHBIE 1aPAMETPHI.
21. PanuansHO-TIOpIIHEBBIE HACOCH!. XapaKTepPUCTUKA U OCHOBHBIE TapaMeTphl.

22. IInactuHYaThle HACOCHI. XapaKTepPUCTUKA U OCHOBHBIE MapaMeTphl. Hacoc 1ByXKkpaTHOro AeHCTBUS.

23. IllecTepeHuaTble HACOCHL. XapaKTEPUCTUKA U OCHOBHBIE IapaMETPBHI.

24. TuapoaBuraTeny.

25. I'mppopacnpe e TeNu.

26. [IpenoxpaHnTenbHBIE, 0OpaTHBIE KIanaHel. J[poccenn.

27. A

apaTypa AJIsl OYHCTKH pabodeil XKUIKOCTH B THAPOIPHUBOAX.

28. CxeMbl THAPOIIPUBOIOB MPOU3BOJIBHOTO IBMYKEHUS C PA3OMKHYTOM LUPKYISIHeN pabouel sKUAKOCTH. AHATIN3 CXEM.
29. CxeMsbl THIPOIPHUBO/IOB IIPOU3BOJILHOTO JBIKCHUS C 3aMKHYTOH IUPKYIISIIUEH pabodeil )KUIKOCTH. AHAIIU3 CXEM.

30. 06w

eMHOE (MaIIMHHOE) PEryANPOBaHNE THAPOIIPUBOIA.

31. IpoccenbHOE peryaupoBaHue THAPOIPUBOIA.

6. YAEBHO-METOJINYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHME JJUCHUIIJIMHBI (MO VJIA,
ITPAKTHUKH)

6.1. PekomeHyemasi 1uTepaTypa

ABTOpBI, COCTaBUTENIN 3armnaBue W3narenscTBO, oI DNEeKTPOHHBIN azpec

JI.1 | Bait6akos O. B. I'mppaBirka 1 HACOCHI: IOTI. B KadecTBe yuel. M.:

OCOOMe ISl SHEPIeT. TEXHUKYMOB T'ocaneprousaart,
1957
JI.2 | bamra T. M. MammuHOCTpOUTENbHAS THAPABIMKA: CIIPAB. Mockaa:
nocobne MammHocTpoeHwe,
1971
JI.3 | ymckwuii C. H. [Tpubops! 11 U3MepeHus JaBieHus: y4ueo. Bonrorpan:
nocobue BourI' TV, 1997
JI.4 | Kykonesckuii U. 1. COOpHHK 3a51a4 TI0 MAITUHOCTPOUTEILHOM M.: U3a-Bo MI'TY,
THIpaBIHKE: yaed. mocodue 2002

JL5 | Obsuxos E. A, JlaGopaTopHBII MPAKTHKYM 110 THAPABIUKE U Bonrorpan;:
IIpuxoaskos K. B., ruapoMamyHam: yue. nocodue BoarI' TV, 2009
Conognenxos C. B.,

Temunma C. T,
®densanos E. A

JI.6  |[Topronos B. A., JlaGopaTopHBIif TPAaKTUKYM 10 JUCLUIUINHE Bonrorpan:
3akoxypuaukosa I'. C., |«l'uapoMexaHuka U OCHOBBI THAPOIPUBOAAN: BoarI'TV, 2018
Ipuxonskos K. B., y4e0. mocobne
®densnos E. A

JI.7 | Bamra T. M. I'mapaBnuka, THAPOMAIIUHBI U THAPOIIPUBOJIBI: M.:

Y4eOHHK MamuHocTpoeHue,
1982
6.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"

D1 |Jlebenes, H. U. I'uupaBnudeckne MaliuHbI 1 00BEMHBIN THAPONPUBOL : yaeOHOe ocobue / H. U. JlebeneB. — 2-e u3m. —
Mocksa : MI'TY um. H.D. baymana, 2002. — 232 c. — TexcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-O0HOIHOTeUHAs
cucrema. — URL: https://e.lanbook.com/book/104735 (zata obpamenus: 21.03.2022). — Pesxxum goctyna: ajst aBTOPHU3.
10JIb30BaTENEH.

32 | Canoga, T. FO. OnHOMepHBIE TeUECHUS BA3KOH XUAKOCTH : yaeOHoe mocobue / T. FO. CanoBa. — Cankt-IletepOypr :
CII6r'AY, 2018. — 72 c¢. — Tekcr : anexTpoHHSII1 // JIaHb : 3nexTporHO-OnbIHoTeuHast cucrema. — URL:
https://e.lanbook.com/book/162729 (nata obpamenus: 21.03.2022). — Pexum goctymna: IUis aBTOPH3. MOJIb30BATEINEH.

6.3 IlepeueHb MPOrpaMMHOTO o0ecedeHUs!
6.3.1.1 | CAO "Moodle" - cuctema AUCTAHIIMOHHOTO O0YYEHUS
6.3.1.2 | OnepanmonHnas cuctema Windows
6.3.1.3 | Adobe Acrobat Reader DC - 6ecratHoe peuienue ajst mpocmotpa daitnos PDF
6.4 Ilepeuenb HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM U 3J1eKTPOHHBIX 0MOanoTeuHbIX cucteM (ABC)
6.3.2.1 | bubnmorexa (HTB), http:/library.vstu.ru/sci-nci
6.3.2.2 | DnextpoHHas HHOOPMALMOHHO-00pa3oBaTeIbHas cpelia YHUBEpCcUuTeTa, http://eos2.vstu.ru
6.3.2.3 | OBbC "Jlanp", https://e.lanbook.com/

6.3.2.4 | BBC "Book.ru", https://www.book.ru/

6.3.2.5

DnextponHas Oubmmoreka "Grebennikon", https://grebennikon.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTITMHBI (MO YJIA,
IMPAKTHUKH) /OBOPYTOBAHHUE




7.1 | MynsTuMenuitHas yaeOHas ayqUTOPHS TS IPOBEACHHS 3aHATHH JICKIIMOHHOTO TUTIA, TPYNIIOBBIX M HHIMBHIYaTbHBIX
KOHCYJIBTAIMH, TEKYIIET0 KOHTPOJIS M IIPOMEKYTOYHOM aTTecTalui. /Y4yeOHas nocka, yueOHas MeOelb, MHTEPaKTHBHAs
TpuOyHa, BUIEOIPOCKTOP.

7.2 | JTabopatopust o01ei TuapaBiIuKy. /Y ueOHas MeOels, 1abopaTtopHsl cTeHabl.Jlaboparopus ruapomaniuH. Jlabopatopust
THIIPOMAIITHH.

7.3 | Aynutopust 1u1si caMOCTOATENBHON paboThl 00yJatomuxcs./Y ueOHast MeOelb, KOMIBIOTEPHAS TEXHHKA C BO3MOKHOCTEIO
MOKITFOUeHMS K ceTr "MHTepHEeT" 1 00ecTiedeHrneM JIOCTyIa B IIEKTPOHHYI0 HHPOPMAIMOHHO-00pa30BaTENBHYIO CpeLy
YHHBEpCUTETa (YUTANBHBIH 3a]1 HH(OPMAIIMOHHO-OUOINOTEYHOTO IEHTPA)

8. METOJAUYECKHUE YKA3AHUSA 1JISA OBYYAIOIIIUXCSA IO OCBOEHHUIO JTUCITUITIJIMHBI (MO YJIA,
ITPAKTHUKH)

Opranuzanus 00pa3oBaTEeIBHOTO MPOIIECcCa 0 TAaHHON TUCHUILIHHE PErIaMEHTUPYETCsl y4eOHBIM TUIAHOM U PacliCaHHEM
y4eOHbIX 3aHaTHi. [Ipn GopmupoBaHnY CBOCH HHIMBHIYATIbHOI 00pa30BaTEIBHON TPaeKTOPHUH 00YJAIOIIIICS HMEET IIPaBo Ha
nepe3ayeT TUCIUILIHHEL (TIepeaTTecTalluy ee YacTH), €CIIM OHA OBLITa OCBOCHA B IIPOIIECCE MPEIIECCTBYIOIIETO O0yICHNUSI.
Ilepe3auér (mepearTecTaiy €€ YacTH)OCBOOOKIAET 00yJaronIerocss OT HEOOXOAMMOCTH ITOBTOPHOTO OCBOSHHSI JHUCLUILINHBI
(TIOJTHOCTHIO MIIM YaCTUYHO).

VY4eOHBIi Ipornece IpH MIPENoAaBaHuH Kypca OCHOBBIBAETCS Ha UCIIOJB30BAHUY TPaIUIIMOHHBIX, HHHOBAIMOHHEIX
WHPOPMALMOHHBIX 00pa30BaTENBHBIX TEXHONOTUH. TpaAunOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTHUH MIPEICTABICHBI JEKIUSIMU 1
1a00paTOPHBIMU 3aHATUAMU. VIHHOBAIIMOHHbBIE 00Opa30BaTeNIbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUAE IIMPOKOro MPUMEHEHUS
AKTHBHBIX U HHTEPAKTHBHBIX (hOPM MpOBeACHNS 3aHATHH. HpOpMaImoHHBIe 00pa30BaTeIbHBIC TEXHOIOTHH PEATU3YIOTCS ITyTEM
AKTUBHU3AIMN CAMOCTOSTEIBHON PaOOTHI CTYJICHTOB B DJIEKTPOHHOHN HH(OPMAIIMOHHONW 00pa30BaTEIBHON Cpee.

JIeKIIMOHHBINA KypcC MpearnonaraeT CHCTEMaTU3UPOBAHHOE U3JI0KEHNUE OCHOBHBIX BOIPOCOB yyeOHoro miaHa. Ha nepBoit nexiuu
JICKTOp HH(POPMHUPYET CTYACHTOB O PEKOMEH/TyeMOI JINTepaType U JICKTPOHHBIX UCTOYHHKAX HH(OOPMAINH 110 TUCHUILIHHE, C
yKazaHHeM, Kakoi yaeOHHK (yaeOHOe rmocodne) sBiseTcs 0a30BBIM.

JlabopaTopHBIe 3aHATHS IPEACTABIIAIOT CO00H AeTaTH3aluio JEKIHOHHOTO TEOPETUIECKOT0 MaTepraa, MpOBOAATCA B LIEJIAX
3aKpeIUICHHS Kypca U OXBaTHIBAIOT OCHOBHBIC pa3/ieNbl AUCIHUIUIMHEL. KakioMy 1abopaTopHOMY 3aHATHIO PEIIIECTBYET
CaMOCTOSTEIbHAS IOATOTOBKA CTYICHTA, BKITIOYAOIIAs: 03HAKOMIICHHE C COZlepKaHUeM J1a00paTOpHOH pabOTHI IT0 METOTUYECKUM
yKa3aHHUAM; IPOpabOTKy TEOPETUUCCKOI JACTH 110 JIEKIMOHHOMY MaTepHally U ydeOHHKaM, PEKOMEHIOBAaHHBIM B METOINIECKHIX
yKa3aHUsX;

CamocrosTenbHas paboTa CTyAEHTOB BKIIOYAET H3YUEHHUE 3aKOHCIIEKTUPOBAHHOIO Ha JIEKIIMOHHBIX 3aHATUSAX MaTepHuaa,
JIOTIOJTHEHHE €T0 C YUSeTOM PEKOMEH/IOBAHHOW 110 TAaHHOHN TeMe JINTEePaTyphl, CAMOCTOSTEIBHYIO TTOJITOTOBKY K JIAOOPaTOPHBIM
paboTaM, caMOCTOSATENIFHOE BBITIOHEHHE U 0(hOpMIIEHHE 3aJaHUH KOHTPOJIbHOHN paboThl, aHAJIOTHYHBIX BHITIOJHEHHBIM Ha
3aHATHUSX.

[epeueHb METOMMYECKHUX YKa3aHHH JUIST OCBOSHHUS TUCIIUTIIHHEL

1. JTabopaTopHbIil IPakTUKyM N0 AUCHUIIIMHE «[ nApOMexaHuKa 1 OCHOBBI THAPOIIPHUBOAaY: yued. mocodue / B.A. T'opronos, I'.C.
3akoxypaukoBa, K.B. [Ipuxoapkos, E.A. ®ensnoB; Bonr['TY. - Bonrorpaz, 2018. - 84 c.

2. 3akoxypuukosa I". C. I[Ipubops! U1 H3MepeHHs JaBICHHS : METOA. yKa3aHHA K 1abopatopHoii padote / coct.: K. B. [Ipuxonpkos,
I'. C. 3akoxypuukosa ; BonrI'TVY. - Bonrorpaz : BoarI' TV, 2017. - 14 c.

3. Jlesun 1O. B. Onpenenenue ko3 duimenTta noreps Ha TPEHHE 110 JUIMHE TPYOOIIPOBO/A : METOA. YKa3aHus K JJaOOpaTOpHOH
pabote / coct.: 1O. B. JleBun, E. A. ®ensnos ; Bonr['TVY. - Bonrorpan : BonrI'TV, 2017. - 12 c.

4. ToptonoB B. A. OnbITHOE OTIpeieNiCHNne COCTABILIONINX ypaBHEHUS bepHyIH : MEeToMYeCcKHe yKa3aHUs K JJabopaTOpHOi
pabote / coct. B. A. T'optonos ; BonrI'TY. - Boarorpaz : BonrI' TV, 2020. - 15 c.

5. bypoB A. A. 'ninpaBinudeckuii pacueT Hepa3BETBICHHOTO TPYOOIIPOBO/Ia : METOJI. YKa3aHUs M 3aJaHus K IPAaKTHIECKoH paboTe
o ruapasiuke / cocT. E. A. @ensHos, A. A. Bypos, B. A. Toproros. - Bonrorpan : Bonr['TY, 2009. - 32 c.

B Teuenune cemecTpa A CTYCHTOB IIPOBOJSTCS IPYHIIOBBIE TEKYIINE KOHCYIBTAINH IO YIeOHOM AUCIUILUIMHE, a TAKXKe
KOHCYJNbTaIMs TIepe]] 3a4eTOM.

Meroamyeckne peKOMEHIAIMH 110 00YYSHHMIO JIUII C OTPaHHICHHBIMHA BOSMOXXHOCTSIMH 3/10POBBSI M HHBAJIHIOB.
IIpodeccopcko-eaarornyecKiii COCTaB 3HAKOMHUTCS C TICUXOJIOTO-(ODU3NOTIOTHYECKIMU 0COOEHHOCTSAMHU 00YUJaIOMINXCs HHBATUIOB
Y JIUI] ¢ OTPaHUYEHHBIMHA BO3MOXHOCTSAMU 310poBbs (OB3), MHAMBUAYaTIbHBIMU IPOTPAMMaMHU peabuIUTAIIMK HHBAJIMIOB (IpU
Hainuun). [1py He06XOAMMOCTH OCYIIECTBIISIETCS AOTIOIHUTEIbHAS TTO/JIEPKKa IIPEOAABaHuUs THIOTOPAMH, IICHXO0JI0OTaMHy,
COITMAIBHBIMA paOOTHUKAMH, POIICAIITHMH ITOJTOTOBKY aCCHCTEHTaMH.

B cooTtBercTBHU ¢ MeTOAMYECKUMH pekoMeHTanussMu Munoopraayku PO (yrB. § anpens 2014 r. N AK-44/058H), B Kypce
HPEJII0IIaraeTcs CIONB30BaTh COLMAIBHO-aKTUBHEIE M peDIEKCHBHBIE METO/IbI O0YUCHUSI, TEXHOJIIOTUH COLIMOKYJIBTYPHOU
peabIIIMTANH C IIEJTBI0 OKa3aHHsI IOMOIIHN B YCTAHOBJICHHUH ITOJTHOIICHHBIX MEKIIMYHOCTHBIX OTHOIICHUH C IPYTUMH CTyACHTAMH,
CO3JJaHUH KOM(OPTHOTO IICHXOJIOTUIECKOTO KIIMMaTa B CTyeHUecKoH rpymme. [Ton6op 1 pa3paboTka yueOHBIX MaTepHaIoB
MPOU3BOJATCA C y4€TOM MPEAOCTaBICHUS MaTepHana B pa3IM4YHbIX (popMax: aynuaabHON, BU3yallbHOM, C UCIONB30BAaHHEM
CIICIMAIIBHBIX TEXHUYECKNUX CPEACTB U HHYOPMALMOHHBIX CUCTEM.

OcBoenue qucnutuiiHb! uiamu ¢ OB3 ocyIiecTBIseTCs ¢ NCOMB30BaHUEM CPEICTB 00YIEeHUS OOIIETO U CIICIHATBHOTO
Ha3Ha4YeHH (MIePCOHAIBHOT0 U KOJUICKTUBHOTO UCIIONIB30BaHUs ). MaTepHualbHO-TEXHUIECKOe 0OecIieueHne IpeIyCMaTpHBaeT
npucrnocoOIeHne ayauTopuii K Hyxaam jui ¢ OB3 (mpu HeoOxoauMocTH).

®opma npoBeACHHS aTTECTaluH [UIS CTYICHTOB-HHBAINIOB YCTAHABIMBACTCS C YIETOM HHIUBHYATIBHBIX TICUXO()U3NIECKIX
ocobenHoctelt. s ctyaertoB ¢ OB3 nmpexycMaTpuBaeTcs focTynHas (opMa IPpeoCTaBICHHS 3alaHHI OIIEHOYHBIX CPE/ICTB.

CryneHTaM ¢ MHBAJIMJHOCTBIO YBETMUUBAETCSA BpeMsI Ha MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TAKUX CTYJEHTOB
HpeIycMaTpUBaeTCs JOCTYIHAs popMa IPeloCTaBICHUs] OTBETOB Ha 33/1aHHUSL.

[Ipn HEOOXOAMMOCTH AT OOYJAIONIMXCS C HHBAJIMIHOCTHIO IPOIIETypa OIICHUBAHMUS PE3YIBTaTOB O0YIECHHUS MOXKET TPOBOANUTECS
B HECKOJIBKO HTATOB.







