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1. Iesiu ¥ 3ajauM AUCHUTIIMHBI «['U/paB/IuKa»

Ileu ocBoeHMS AUCHUTIMHBI:

— ¢dopMHpoBaHUe y 00YyUaroIUXCs TeOPeTUUeCKUX 3HAHWM U TPaKTHUeCKUX
HAaBBIKOB M0 OB/IaZIEHUI0 METO/JaMU TMAPABINYECKOr0 pacyeTa CUCTEM MO/iaud BOJbI
K MeCTy Mo’kapa.

ITepeueHb KoMIeTeHIIMH, (hopMUPYeMBIX B IIpoIjecce H3y4eHUA AUCIUTTHHBI

Komnerenuuu Copepxanue

OIlK-1 CriocobeH yunTBIBaTb COBpEMEHHBIE TeH/IEHIIMHU Pa3BUTHS
TeXHUKHU U TeXHOJIOTHI B 00/1aCcTH TeXHOC(epHOii 6e30MacHOCTH,
W3MepUTEeJIbHOM U BBIUMCIUTENbHON TeXHUKU, MH()OPMAaI[MOHHBIX
TeXHOJIOTWI TIPYU peIlleHUH TUTIOBBIX 3a/lau B 00/1acTH
npodeCCUOHA/ILHOU [1eATe/IbHOCTH, CBSI3aHHOM C 3allUTOU
OKpY’Karolel cpefibl ¥ obecrieueHreM 0€30MacHOCTH UeioBeKa.

IMK-4 CriocobeH pa3pabaThiBaTh rpadruecKyro JOKyMeHTaI[HIO,
PaCCUUTBIBATh U MO/I€/TMPOBATh Pa3/TIMUHbIE TEXHUUECKHEe
CHCTEMBI B 1IeJIsIX PelleHHs 3a/jau TT0yKapHOUW 6e3011acHOCTH, B
TOM UKCJIe C IPUMEeHEeHUeM CpPe/ICTB aBTOMaTU3UPOBAaHHOTO
TTPOEKTUPOBAHUSI.

3ajaui AUCIUI/IAHBI:

3ajauaMy OCBOEHMS AWCIUIUIMHBI SB/SFOTCS TeopeTHuecKasl ¥ TpaKTHUecKast
TO/ITOTOBKA OOYYaroMXcsl K TMPUMEHEHUIO Pa3/IMUHBIX METO/OB THAPABINUYeCKUX
pacueToB IPH pellieHNH BOITPOCOB MOKapHOU 6e301acHOCTH,

Vi3ydyeHre [AWUCLMIIIMHBI OPHEHTHPYeT OO0yuaroluxcs Ha IpHoOpeTeHe
HEOOXOUMBIX TEOPETUUECKHUX 3HAHWUM W TMPAKTHUECKMX HABLIKOB TIO0 OBJIAJ[€HHIO
METO/JaM{ THZPABIUUYECKOTO pacueTa CHCTEM IIOZlaud BOJLI K MeCTy TIoXKapa,
MeTO/laMH aHa/i3a Ha/leXKHOCTH TPOTHUBOIMOKapPHbBIX BOJOMPOBO/IOB U 00Ce1oBaHUs
CUCTeM TIPOTHBOIIOKaPHOTO BOAOCHAOKeHUsI.

- TeOopeTHYeCKH U TPaKTHUeCKH TOATOTOBUTh OOyYalolUXCs K PpellieHUIo
BOITPOCOB TIOXKApHOH 0e301acHOCTH O0BEKTOB B 00/1aCTH  TTPOTHUBOIIOKAPHOTO
BO/JOCHA0XKEeHUST;

- pa3paboTKe TeXHUYECKUX peIlleHud, KOMITEHCHUDYIOI[UX BbISIBIIEHHbIE
HapyIIleHUsT TPOTUBOIIOXKAPHBIX TpeOOBaHM, C pacueTHBLIMM OOOCHOBaHUSIMU, AJIS
OKa3aHUS KOHCY/JbTaTHBHOW  TIIOMOIIM TPOEKTHBIM W  SKCILTyaTHPYIOLUM
OpraHu3aLusiM ¢ cob/roZieHreM JeNCTBYIOIMX HOPMAaTHBHBIX ITPABOBBIX aKTOB.

2. [TepeyeHb NJIAHUPYEMBIX Pe3y/IbTaTOB 00yUeHUs] JUCHUIUIHHBI
«'uapaBIMKa», COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3y/IbTaTaMU 0CBOEHHUS
oOpa3oBaTe/IbHOU MPOrpaMMbI




NHaAuKaTOPHI AOCTIHKEHHUSA
KOMIIeTeHIIUH!

IInanupyemble pe3y/ibTaThbl 00yYeHHUs 1Mo
JUCIIUII/IHHE

3Haer COBpeMeHHbIe
VMH(OPMAaLMOHHbIe TEXHOJOTUH U
NporpaMMHble  CpefCTBa, B TOM
yuciie OTeyeCTBEHHOI'0
TIPOU3BO/CTBA, /Ui PelleHus 3ajay
Npo(eCCUOHAIBHOW  [1eSITeIbHOCTH.
OIIK-1.1.

3HaerT:

OCHOBHBbIE MOHATUS Y 3aKOHbI TH/IPaB/IUKY;
(bM3MUeCKYI0 CYIHOCTb M3yuyaeMbIX SIBI€HUN
M 3aKOHOMEpPHOCTel; OOIyl0 HHTerpaabHYyH
dbopMy ypaBHeHUS KOJIMUeCTBa [BWKEHUS U
MOMEHTa KO/JM4YecTBa [BWKeHUS; (PaKTOphI,
BJ/IUSIIOLIIME Ha TOTEePU HAllOPOB B JIMHEWHBIX U

MEeCTHBIX COTNPOTUBJ/IEHUSIX; BJ/IMSIHUE
PeXMMHBIX ¥ FeOMeTPUYeCKUX fapameTpoB Ha
WCTeueHWe >KUAKOCTed uepe3 OTBEpCTHs,
Hacafiki, KODOTKHe TpyOOITpOBOJbI, Ha
XapaKTEePUCTUKHU TI0XKapHBIX CTPYW; TIPUUMHBI,
BbI3bIBAlOIlie  TH/IpaB/JWYeCKUN  yAap U
crioco6bl 60pbOBI C HUM

YMeeT BbIOMpaTh COBpeMeHHbIe | YMeeT:
cpeAcTBa obecrieueHusl TI0’KapHOM | IPUMEHSTh OCHOBHBIE 3aKOHBI 51

Oe30macHOCTH 00BLeKTOB U
OTIOBEIL[eHUsI JIIOZIe, B TOM UHCJIe
OTeueCTBEHHOT'O ITPOU3BOJICTBA, [I/Is
peleHys 3azau MpodecCHoHaTbLHOMN
nesitenibHOCTH. OTTK-1.2.

Bnageer HaBbIKaMU
TIPUMEHEeHUsI COBPEMEHHBIX CPe/ICTB
VH/IMBUYQ/IbHOW U KOJIJIEKTUBHOM
3allIUTHI, B TOM yucsie
OTeueCTBEHHOI'0 MPOM3BO/ICTBA, MPHU
pellleHnH 3a7jauy MpodecCuoHaIbHOU
mestenbHOCTU. OITK-1.3.

3HaeT
aBTOMaTHU3MPOBAHHOT O
ripoekTupoBanusi. [1K-4.1.

cpeAcTBa

Ymeet pPacCUYUTHIBATh
pas3MuHble TeXHAUYeCKrue CUCTeMbI U
TexHosioruyeckue mnporeccel. [IK-
4.2

HaBLIKOM
MO/le/IMPOBaHUs pa3IMYHbIX
TeXHUUECKUX CUCTEM u
TeXHOJIOTUYECKUX TIPOLIeCCOB  [IJisi
pelLieHust 3a/1a4 TO>KapHOU
6e3omnacHoctu. [1K-4.3

Bnageer

3aKOHOMEPHOCTH TUZPABJIWKUA TP pelleHUun
BOTMIPOCOB  obecriedeHUss TIPOTHUBOIIOXKAPHOM
3allUThI;

MPOU3BOJIUTh pacyeT CUCTeM AaBapUMHOIO
civBa JIBXK u K, mapameTpoB TpaeKTopuu
CTPyU U ee peakluu, MOTepb Haropa B
CHCTeMax Iojayu BO/pbl, NOTeph JaB/eHUs B
ra3oBbix AYII;




3. MecTo aucnuiuiuebl «['HApaBIdKa» B CTPYKType OCHOBHOM
npodeccoHa/TbHOM 00pa3oBaTe/IbHOM MPOrpaMMbI
(manee OITOII BO)

HOucuurnvHa «['vapaBavka» oTHOCUTCSE K 0bsi3aTenbHOM uactu OITOIT BO
OakasaBpuata 10 HarpaBiaeHuto  roArotoBku  20.03.01  TexHocdepHas
6e30macHOCTb, HampaB/IeHHOCTD (TIpodub) «IloXkapHast 6e30MacHOCTb».

4. CTpyKTypa 4 CcoAepKaHue JUCHUIUIMHBI «['uapaBiuKa»

OOb11jasi TPYA0€MKOCTh JUCLUTIIMHBI COCTaB/IsieT 4 3aueTHble eJuHULIbI, 144 yaca.
4.1 O6bemM guCIUILTHHBI «I'HpaB/IMKa» U BUAbI yueOHO! padoThI

AJ1s 3a04HOM (hopMBI 00yUeHHs

Buy yueOHo# padoThI Tpy0eMKOCTh
3.e | yachbl KYpC

1 2
OO61ast TPYJ0EMKOCTh IUCLIATIIUHEI | 4 144 36 108
110 yueOHOMY TUTaHy
KonTakTHasi paboTa, B TOM UHCIIe: 12 4 8
AyauTOpHBIE 3aHATUSA 12 4 8
Jlekuuu (JI) 4 2 2
ITpakTnueckue 3ansitus (113) 2 2
JlabopartopHsle 3aHsTHs (J13) 4 4
KoHcy/ibTauuu repej; 5K3aMeHOM 2 2
CamoctositenbHast pabora (CPC) 123 32 91
JK3aMeH 9 9

4.2 TemaTuyeCKUH MJIaH, CTPYKTYPHPOBAaHHBIN 10 TeMaM (pa3jeiamM) ¢
yKa3aHHEeM OTBeJeHHOr0 Ha HUX KOJTMYeCTBA aKaleMUYeCKUX YacOB U BH/IOB
y4eOHBIX 3aHATHI

AJisi 3a0UHOM (DOpMBI 00yUeHH s
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Ne KomuuectBo
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Cuna rugpocTaTAueckoro jJasieHus.| 11 11
3 | Omropsl TUJPOCTaTUYECKOro
JlaBJIeHUs
4 | OCHOBBI T'HIPOJUHAMUKH 11 11
OcobeHHOCTH IBWKEHUST peaTbHbIX 13 2 11

5 |XupkocTtel. YpaBHeHue bepHyniu
JI/151 TIOTOKA peasbHOM JKUKOCTU
IToTepu Haropa npu ycraHoBusiiemMcs | 15 4 11
6 |[ABWKEHUM >XUAKOCTU TO0 Tpybam u
[10’KapPHBIM pyKaBam

7 ['UpaBIMUeCcKUil pacyeT 11 11
TpyOOMNpPOBO/IOB

3 HcreueHue xxuaKocTeii yepes otBepctusi| 11 11
Y HACaJIKU

9 |TuapaBiMyecKue CTPyH 13 | 2 11
HeycTaHOBUBIIIEECS IBH)KEHIE 11 11

10 |>kugkocTu. 'ugpaBnuueckuii yaap B
TpyOOIpOBOAAX

11 | OCHOBBLI TEOPUM HACOCOB 13 13
KoHcyabranus 2 2
JK3aMeH 9 9
HUtoro 144 | 4 2 4 2 9 123

4.3 Copep)kaHue JUCIHILIMHBI 7151 00y4arIuXCcst

4.3.2 CojeprkaHue AUCHUIUTHHBI /1A 00yJaomuxcs 3a0uHoi popMe o0yueHust

Tema 1. OCHOBBI r'H/IPOCTAaTHKHU.

Jleknusa. OcHOBHbIE (hU3MUeCKUe CBOMCTBA XXUAKOCTEN 1 ra3oB. OCHOBBI
KUHeMaTuKu. ['uipocTaTiueckoe aBjieHue U ero CBOUCTRBa.

CamocrosTennbHasA padora. Cusbl, IeHCTBYIOIIUE B )KUAKOCTSIX.

PekomMeHnayemas urepatypa:

ocHoBHas: [1, 2];

JoriosiHUTeNbHas: [1, 2, 3].

Tema 2. OCHOBHBIEe YpaBHeHUS I'H/JPOCTAaTUKH.
CamocrostennbHasA padora. [IuddepeHiivaabHbie ypaBHeHUS TUIPOCTaTUKU U
VX WHTEerpyrpoBaHue. PaBHOBecHe HeC)KMMaeMOM >KUAKOCTH B TOJIe CUJ TSKECTH.



AGCOMIOTHBIA ¥ OTHOCHUTE/IBHBIA TIOKOHM (paBHOBecHe) KUAKUX cpefl. [ToBepxHOCTH
paBHbIX JaBjaeHWW. OCHOBHOe YypaBHEHHWe THUJpPOCTaTUKU. 3akoH Ilackans,
WCTIO/Tb30BaHKE ero B TO)KapHOW TexHUKe. AOCOMIOTHOe W U30LITOUHOE JaBJieHue.
Bakyywm. [Quarpamma pgaBieHuid. [Ibe3omMeTprueckasi BbICOTa U TMAPOCTAaTUUECKUU
Harop. JHepPreTUYeCcKUi CMbIC/I OCHOBHOTO YPaBHEHHS THJPOCTaTUKU.

PekomeHayemas iureparypa:

ocHoBHas: [1, 2];

JloriosiHATeNbHas: [1, 2, 3].

Tema 3. Cuna TUAPOCTaTUYeCKOro AaBJICHUS. INMIOPbI
rU/POCTAaTUYECKOr0 AAaB/IeHUS.

CamocrosTenibHasA padora. Cuia THAPOCTaTUUECKOTO /IaB/ieHUs] Ha TJIOCKHE
Y KPUBOJIMHEMHbIe TTIOBePXHOCTU. AHAIUTUUeCKUi U rpadoaHaIMTUUeCKUl MeTObl
onpejieJieHUs] CWIbl U L|eHTpa AaB/eHUs KUJKOCTU Ha MUIOCKWE U KPUBOJIMHEWHbIe
TOBEPXHOCTU. OIMIOPbl JAaBjeHus. 3akKOH Apxumena. [Ipaktuyeckoe npumeHeHue
3aKOHOB T'Y/IPAaB/IMKU B I0’KAPHOM JieJle.

PexkomeHnpiyemas iuTeparypa:

ocHoBHas: [1, 2];

JloriosiHUTeNbHast: [1, 2, 3].

Tema 4. OCHOBBI THPOAUHAMMKHU.

CamocTosiTeibHasi padora. Bubl TTOTOKOB >KUIKOCTH. Y CTaHOBHUBILIEECS M
HEYCTAaHOBUBILIEECS]  [IBWDKeHUE JKUJAKOCTA. Mogenb wuaeanbHOW (HEBSI3KOM)
JKUIKOCTHU. JIMHUS TOKa, S71leMeHTapHasi CTPyHKa, MOTOK. OCHOBHbIE XapaKTePUCTHUKH
MOTOKA: pacxo/i >XUJKOCTH, >KMBOe CeueHWe, CpedHsid CKOPOCTb. YpaBHeHHe
Hepa3pbIBHOCTU MOTOKA. I1/1aBHO U pe3KO M3MeHSIoIIMecs MOTOKU. ['hpaBauuecKui
paguyc. O6Iue 3aKOHBI U YPaBHEHUsI CTaTUKU U JUHAMUKU >KUIKOCTEH U Tra3oB.
HuddepeHanbHble YpaBHEHUST [IBXKEHUSI >KUIKOCTU. Y paBHeHWe bepHymmm ass
UieaTbHOM JKUIKOCTH U ero wuHTepripetauys. OOIfue ypaBHeHUsT SHEPTUUA B
VIHTerpajbHOM U JrudpepeHIManbHOM (hopMax.

PekomeHayemasi 1uTeparypa:

ocHoBHas: [1, 2];

JoriosHUTeNbHas: [1, 2, 3].

Tema 5. Oco0eHHOCTH JABW)KEHHMS pealbHBIX JKUJKOCTell. YpaBHeHHe
BepHy//IM i/isi NOTOKA peajbHOU YKUJKOCTH.

IIpaktnueckoe 3anaThe. OOmjas wuHTerpaabHas ¢opMa ypaBHeHUM
KOJIMUeCTBa [BWKEHUSI U MOMEHTa KOJIMUYeCTBa [BW)KEHHs. YpaBHeHWe bepHyiu
JI/1S1 TIOTOKA peaslbHOM XUAKOCTH TPU yCTaHOBUBILIEMCS JBUYKEHUU XKUIKOCTH.

CamocrosTennbHaA padora. OcoOeHHOCTH JBUKEHUS PeabHBbIX KUAKOCTEH.
PacnipesiesieHrie fiaB/ieHUs B XKUBBIX CEUEHUSIX MOTOKA MPU YCTAaHOBUBIIEMCS TJTaBHO
V3MEHSIOIIEeMCS IB)KeHUHU. Y paBHeHWe bepHy/iv /jig MOTOKa peasbHOW XKUAKOCTH
MpU yCTAaHOBUBILIEMCSl [JBWKEHUM >KUAKOCTH. OrpaHuyeHUs] HCIOJb30BaHUS
ypaBHeHus: bepHynnu. Ero reomeTrpuueckass M 3SHepreTuueckasi HWHTepIipeTaLiusl.
OO6miast wHTerpasbHasg (opMa ypaBHEHMM KO/IWUeCTBAa [BIDKEHHS W MOMEHTa



KOJINUeCTBa ABW)KeHUs. PeXXMbI ABW)KEHUS KUAKOCTeM. [leMOHCTpalysi YpaBHEeHUs
Bepayu. [Togobue ruagpoMexaHUUeCKHX MPOLIeCCOB.

PexkomeHnayemas iureparypa:

ocHoBHas: [1, 2];

JoriosHUTeNbHas: [1, 2, 3].

Tema 6. IloTepu Hanmopa NpU YCTAaHOBUBILEMCS JBVDKEHUH KUJKOCTH 10
Tpy0aM U Mo)XKapHbIM pyKaBaM

JlaboparopHoe 3aHsaTHe. OrmpesesieHre W Ko3dduieHTa TUIPaBINIECKOTO
TPEeHUs.

CamocrosiTenibHasAs pabdora. Bugel mnorteps Harmopa. MeTos —Teopuu
pPa3sMepHOCTeM W €ro TPHUJIOYKeHWe K BBIBOAY OOIMMX (GopMyn st OIpefeseHus
1oTepb Hamiopa. BrbiBozg o0mux ¢dopMyn Ay orpefe/ieHds T0Teph Haropa.
TeopeTnueckde MeTOAbl OlpefieJieHUss TOTepb Haropa W K03 (dUILIMEeHTOB
TU/JPaB/JIUUeCKOr0 COMNPOTUBJIEHUSI. OKCIIepUMeHTa/lbHble MeTO/bl OrlpeesieHust
MoTepb Hamopa U KO3((UIMEeHTOB TUAPABIUUECKOTO COMpOTHBAeHUs. ['paduk
Hukypagse. BiusiHne pexvma [OBWKEHUS JKUAKOCTU UM LIEpPOXOBATOCTH
TpyOOITPOBOZIA Ha JIMHEWHBIM KOI(POHUI[MEHT THAPABIAUYECKOrO COIPOTHBJIEHUS U
rnotepb Haropa. PU3MUeCKUM CMBIC/ BAUSHUS IIepoxoBaTocTed. ['MapaBIuuecKu
T/IaJKie U 1epoxoBartbie TpyObl. TypOy/IeHTHOCTh ¥ ee OCHOBHbIE CTaTUCTHUECKHe
XapakTepUCTUKW. MeToAuKa pacyeTra II0Teph Hariopa B TpyOax. MecTHbIe
conpoTuBieHus. V3MeHeHWe Ko3(duilieHTa MeCTHOrO COMNpPOTHUB/IEHUS B
3aBUCUMOCTHU OT unc/ia PerHOBb/ACA U BHU/jJa MECTHOTO COMIPOTHBIIeHUs. OnipejeneHue
roTeph Haropa B TIOKApHBIX pykaBaxX. OrpefeneHve W Ko3dduimeHTa
U/ PaB/INUeCKOro TpeHus. MeTo bl CHH)KeHUsI IOoTeph Haropa.

PexkomeHnayemas iureparypa:

ocHoBHag: [1, 2];

JoroJiHuTeNNbHas: [1, 2, 3].

Tema 7. I'uapaB/MuecKuii pacyeT TPy0ONpPoOBO/OB.

IIpakTHueckoe 3aHsTHe. ['MIpaBIMUecKrii pacueT TpyOONPOBO/IOB.

CamocrosTenbHass pabora. Knaccudukaiyss TpyOONpoOBOZIOB M OCHOBHBIE
pacueTHbie (opMysbl. ['HApaBIMUYeCKU pacyeT «AJUHHBIX» TPYOOMpPOBOJOB TIpU
napajyilelbHOM U TIOC/e/l0BaTe/lbHOM  COeJUHeHHWH. PacueT  «KOPOTKUX»
TpyOOIipoBOZioB. PacueT ra30MpoBOJIOB MpH MalbiX W OOMbIIMX Mepernagax
naBeHui. [ToBbillieHNe TIPOITyCKHOM CITIOCOOHOCTH TPYyOOITPOBO/IOB.

Pexkomenayemas iureparypa:

ocHoBHag: [1, 2];

IOTIONMHUTeNMbHAs: [1, 2, 3].

Tema 8. cTeyeHnue >XUJKOCTU Uyepe3 0TBEPCTUA M HACAAKH.

CamocrosiTenibHast padora. VicTeueHre KUAKOCTH U3 KPYTJIOTO OTBEPCTHUS B
TOHKOM cTeHKe. C)xatve cTpyu. CKOpPOCTb MCTEUYEeHUs] U pacxof, CTpyu. VcreueHue
JKUJKOCTH uepe3 3aToIjieHHble OTBepCTUs. VcTeueHue >KUIKOCTA Yepe3 HaCaJKH.
Tunel HacagkoB. CKOPOCTb M pacxof, NMPU UCTEUeHUM JKUJKOCTU 4Yepe3 BHeLIHHe



LUIMHAPUYECKWe HAacaJKu. BakyyM B IWIMHAPHYECKOW Hacazke. OcCOOeHHOCTH
WCTeUeHUs] >KUJKOCTA M3 HacafkoB Apyrux TumoB. OMOpO)KHeHWe pe3epByapoB.
McTeueHue >KUJKOCTH yepe3 HacaAku. OrmopokHeHUe pe3epByapoB. VcTeueHue npu
rmocTossHHOM Hariope. Oco0eHHOCTH HCTeueHHUs] >XMAKOCTH W3 HaCAJKOB [[PYTHX
TUMOB. OMIOpOXXKHEHWe pe3epByapoB.

PexkoMeHjyemasi iuTeparTypa:

ocHoBHas: [1, 2];

JloriosiHATeNbHas: [1, 2, 3].

Tema 9. 'mapaB/iMuecKue CTpyHu.

Jlekus. Knaccudukauys crpyii. KommnakTHasi ¥ pa3ipo0sieHHast yaCTU CTPYHU.
MeTozpl aHamv3a YCTOWUMBOCTU U TMPUUMHBI pacriafia KOMIIAKTHOM 4acTH CTPYH.
NuBepcusa cTpyu. Tpaekropus cTpyu. BeicoTa rnogsemMa U [JaabHOCTh M0J1eTa CTPYH.
®opmyJibl JIrorepa u @primasa.

CamocrosiTennbHasA padora. PacueT HaK/IOHHBIX CTPyH. BivsHue Hacalok Ha
(opmupoBaHHe CTPyU. 3aBUCUMOCTb MEXAY PaIiyCOM JIeUCTBUS KOMITAKTHOM YaCTH
CTpyH, JWamMeTpOM Haca/lKa, HariopoM U pacxofoMm. Peakuusi ctpyu. [daBrieHue
cTpyH. PacribyieHHbIe CTPYH U CITOCOOBI UX TMOTYUYeHHS.

PexkomeHnpiyemas MTeparypa:

ocHoBHas: [1, 2];

JoriosiHUTeNbHas: [1, 2, 3].

Tema 10. HeycTaHoBuBILIeecsi ABW)KeHHe XUAKOCTU. ['UpaBinyecKum
y/aap B Tpy0ompoBojax.

CamocTosiTesibHast padora. YpaBHeHHe BepHY/IM /151 HeyCTaHOBUBILIETOCS
nBwKeHUs. ['mapaBnuueckuii yjgap B TpyOoripoBojax. VHepILMOHHBINA Harlop U ero
SHEpPreTUYeCcKWd CMbIC/I. [loBbIllIeHWe [laBjieHUs1 TIpU TUAPABIUYECKOM yzape.
CKOopoCTb pacrpocTpaHeHusi yJapHOu BoJiHbl. ®aza yzapa. [1onHBIM Y HEMOJIHbINA
yaap. [uarpamma paBjieHUd TIpu THpaBauueckoM ygape. CrocoObl CHYKeHUS
JlaBJIeHUsI TIPU TU/IpaB/IMUeCKOM yjiape.

PekomeHayemasi 1uTeparypa:

ocHoBHas: [1, 2];

JoriosHUTeNbHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPUH HACOCOB

CamocrositenibHasAs paGora. Kparkue cBefeHMs O HacocaXx U HUX
K1accudukaiusa. HacocHasi ycraHoBka. PabGouwve mapameTpbl HacocoB. ITpuHIuI
JeMCTBUS U K/IacCU(UKaLUs LeHTPOOeXKHOTO Hacoca..... [IBKeHHe JKUJKOCTH B
paboueM Kosiece 1ieHTpobOexHOro Hacoca. OCHOBHOe ypaBHEHHe I1[eHTPOOeKHBIX
HacocoB. AHa/IM3 OCHOBHOTO ypaBHEeHUsI LIeHTPOOeXXHbIX HacocoB. BustHre dhopmbl
nomacteli Ha co3fjaBaeMbiii Harop. OCHOBBI TEOPUM TO[00MS JIOTIACTHBIX HACOCOB.
Koaddurment OpicTpoxogHoCcTH. Paboune  XapaKTepUCTHKH  I[@eHTPOOEKHBIX
HacocoB. Pabota Hacoca Ha ceTb. Pabouas Touka. PerymupoBanue paboThl Hacoca.
[MapannensHasi paboTta HacocoB. [TocienoBatenbHasi paboTa HacocoB. VccienoBaHre
paboThI LIeHTPOOe)KHOT0 Hacoca



CamocrosiTesibHasA padora. AHa/lvi3 OCHOBHOTO YpaBHEHHS I[eHTPOOeKHBIX
HacocoB. BivsiHue hopMbl jionacTeli Ha CO3aBaeMbIil Harop.

PexkomMeHyemasi iuTeparypa:

ocHoBHas: [1, 2];

JoriosHUTeNbHas: [1, 2, 3].

5. MeToanueckKe peKOMeHAAI[M1 10 OpraHu3aluy U3yYeHus JUCHUILUTHHbI

[Mpu peanusaluy TpPOrpaMMbl AMCLIUIIMHBI UCIIO/B3YIOTCS  JIEKLMOHHBIE,
TIpaKTUUeCKUe 3aHSTUsI, TabopaTopHbIe 3aHATHSI.

OO1MMU 11e/1IMU 3aHATHMN SBISIFOTCS:

— 000011jeHre, cUcTemMaTu3alus, yIybneHwe, 3akKpervieHWe TeopeThueCKHX
3HAHUH M0 KOHKPeTHBIM TeMaM AWCLIUTIINHBI;

— ¢opMUpOBaHHEe YMeHUW TIPUMEHSATh TI0/lyueHHble 3HAHWS Ha IIpaKTHKe,
peanu3aliysi eJUHCTBA UHTe/JIeKTyalbHOW 1 TIPAKTUUeCKOU JlessTe/TbHOCTH;

— BbIpaOOTKa TTPU peIleHrH TTOCTaB/IeHHBIX 3aJau TpodeCCHOHATLHO 3HAUMMBIX
KauecTB:  CaMOCTOSITe/IbHOCTH,  OTBETCTBEHHOCTH,  TOUHOCTH,  TBOpUYeCKOMU
VHUIMATHBBI.

LlenstMu JIEKIAN SBSIFOTCS:

. JaTb  CUCTeMaTH3WPOBaHHbIE HaAyuHble 3HAHWS T10  AMCLUILIHHE,
aKI[eHTUPOBaB BHUMaHHe Ha Hanubosee CJIOXKHBIX BOTIPOCAX;

- CTUMYJIPOBaTh aKTUBHYIO TI03HABAaTebHYIO /IeATeTbHOCTb 00yYarol[uXCs,
CriocoOCTBOBaTh POPMHUPOBAHHIO MX TBOPUECKOTO MBIII/IEHHS.

B Xofe TIpaKTUUeCKOTO 3aHSATHS 00ecrieurBaeTCsl TIPOLeCC aKTUBHOTO
B3aMMOJIEMCTBYS 00YyUarOIIUXCS C TIperofiaparesieM; ITPUOOpeTaloTCsl MpaKTHUYeCcKre
HaBLIKU M yMeHHMs. Lleslb MpaKTHUEeCKOTO 3aHSATHS: YIJIYyOHUTh M 3aKPelUTh 3HaHUS,
ToJTlyueHHbIe Ha JIeKLWH, (OpPMHUPOBAaHHWE HABLIKOB WCIIOMb30BAHUS 3HAHWM ISt
pellleHUs] TIPAKTUYECKUX 3a7iay; BBIMOJIHEHHWEe TeCTOBbIX 3a/laHui TI0 TIpOBepKe
TOTy4YeHHbIX 3HAaHWW U YMEHUU.

Llenpto /1abOpaTOpHOTO 3aHSATUS SIB/ISIETCS yCBOEHHWEe TeOpeTUYeCKUX OCHOB
JVCLIUTUTMHBI 1 TIO/TyYeHre TIPaKTUUeCKUX HaBBIKOB MCC/Ie[JOBaHUS ITyTeM ITOCTaHOBKH,
TpoBefieHrsi, 00pabOTKK W TIpeCTaBleHUs] pe3y/bTaTOB SKCIiepUMeHTa Ha OCHOBe
TIPAKTHUECKOTO HCTIO/Ib30BaHUSI pa3/MUHbIX MeTO[OoB (HaOMo[eHusi, W3MepeHwUs,
CpaBHeHHsI W [Ip.), MPUOOpeTeHWs] HaBLIKOB OIbITa TBOPYECKOM [esSTellbHOCTU. B
3aK/IFOUMTE/IbHOM  YacTW  JjlabopaTtopHOro 3aHsThsi  oOydaroriyecss  0oOpMIISIIOT
pe3y/ibTaThl 9KCIIEPUMEHTOB B (hopMe OTueTa.

CamocrosiTenibHasi paboTa 0Oyd4arOIIMXCs HarpaBjieHa Ha yriyOsneHwe U
3aKperyieHWe 3HaHWM, TIOJyUeHHBIX Ha JIEKIUAX W JIPYTHUX 3aHSTHUSX, BBIPaOOTKY
HABBIKOB CaMOCTOSITEJIbHOTO AKTUBHOTO TPHUOOpPETeHUs HOBBIX, JOIOJTHHUTE/IbHBIX
3HAHUMH, MOATOTOBKY K TPe/ICTOSIIUM 3aHSATHUSIM.

6. OueHouyHbIe MaTepuasibl M0 JUCLUII/IMHE

TekyIMii KOHTPO/IL YCTIeBaeMOCTH 00ecTieurBaeT OI[eHMBaHWE X0/la OCBOEHUS
JVCLIUTUIVHBI, TIPOBOJIUTCSI B COOTBETCTBUU C COZEP’KaHUEM AUCLIMIVIMHBI 110 BUIaM



3aHATHUN B (OopMe TeCTUPOBaHMS, 3alllUThHI OTUETOB MO jabopaTopHbIM paboTam,
peleHus 3a4au.

[TpomexxyToUHasi arrecTaijydsi oOecrieurBaeT OlleHHBaHWE TMPOMEXYTOUHBIX U
OKOHYATe/IbHbIX pe3y/bTaToB OO0yueHHsl T0 AMCIUIUIMHE, TIPOBOJUTCS B (dopme
5K3aMeHa.

6.1. IlpuMepHbIe OljeHOUHbIE MaTepHaJ/ibl:
6.1.1. Tekymero KOHTpoJIa

TunosBble 3aJaHus A/l TECTUPOBAHUA:

1. MoxeT nu ogHa M Ta ke Tpyba OBITb THApPaBAMYECKU TaJKOH U
IUAPaBINYeCKHU 11epoxoBaTou? OT Yero 3To 3aBUCUT?

- He MOXeT;

- moxeT. OT pe)xuma JBUKeHUs JKUJKOCTH;

- MoxkeT. OT J/TMHBI TPYOBI;

2. ®dopwmysa [yd ompejeseHUs CKOPOCTA JKUAKOCTU TIPU WCTEYEeHUU U3
HAaCa/IoK U OTBEPCTUM UMeeT BUJ;

v =29
i ad*
Vet
N
WV =gy2gH

3. OCHOBHOE YpaBHEHHE TUAPOCTATUKN UMEET BUJI:

1. z+P/pg=const

2 P=P,+pgH

3 Vi, =V, e,

4. TIpy KakOM JBVDKEHWM >XMJKOCTU TIPH MPOUYMX PABHBIX YC/IOBUSX TOTEPU
Hariopa 6osibliiie?

1. ITepexogHOM

2. JlaMmruHapHOM
3. TypOyneHTHOM

5. BemmuyHa A B ypaBHeHUU h=AIQ" ABJIAETCS

1. ConpoTuBieHreM TpyOOIpoBoa JIMHOM |

2. CormpoTtuB/ieHreM TpyborpoBoja AyiriHoM 10 MeTpoB

3. Y enbHBIM COIPOTHB/IEHHEM TPyDOOMnpoBoja, T.e. TPyOOnpoBoja JIMHOM

1 meTp

dopma oTuera 1o JiaboparopHoii padore:
Otuet o naboparopHoii pabote No_
Ha3BaHue paboThI:
Llenb paboThi:
TeopeTuyeckas 4acCThb:



OKCIiep¥MeHTasbHasl 4acThb:

O6paboTKa pe3y/bTaToB:

BbIBOZIbI O COOTBETCTBUM YCTAaHOB/IEHHBIM HOPMaM U MpaBu/iaM OL|€HKU:

TunoBbIe 3aaumn:

1. Omnpeznenutb BpeMsi 3aKpBITHS 3a/IBWKKH, UTOOBI TIOBBILLIEHHE /1aB/IeHuUs
B UyT'YHHOM TpyOorpoBoze JyuHHOi 500 m 1 He ripeBbimiao 6-10° [Ta. Pacxo BOfb
o Tpy6orpoBoay auameTpom 150 mm coctasnsieT 60 s/c.

2. OrnpefienuTh BO3MOXKHBIM ~ pacxof, BOAbBI OT TIOXKapHOTO KpaHa
nuametpoMm 50 MM, 000pYy0BaHHOTO HEMNPOPe3WHEeHHLIM PYKaBOM JauHOW 20 M M
CTBOJIOM C HaCaJKOM JuaMeTpoM 16 MM, eCJid TrapaHTUPOBAHHBIM HArop Yy
T10KapHOro KpaHa cocrasisgeT 20 m.

3. [TomobpaTh cTaHAAPTHBIA HAaCaflOK [Jisi BHYTPEHHETo TI0’KapHOTro KpaHa
MPOU3BO/ICTBEHHOIO 3/aHUs, €CJM paguyC KOMIIAKTHOM vactd ctpyu 10 M 1ipm
pacxofzie He MeHee 2,5 s1/c. Onipeie/IUTh HAMOp y HacaZika CTBOJIA U JeUCTBUTE/IbHBIU
pacxof.

le/lMeprIﬁ rnepedyeHb BOIIPOCOB, BBIHOCUMbIX Hd 3K3dMEH

1. OcHoBHbIe (pH3MYeCKre CBOMCTBA JKUJKOCTEM: MJIOTHOCTh, y/e/bHbIN Bec,
BSI3KOCTb.

2. OcHOBHble  (hM3MUeCKWe  CBOMCTBA  JKUJKOCTEM:  CKUMaeMOCTb,
TeMIlepaTypHOe pacllUupeHue.

3. Cunbl, JelCTBYIOIME B XXUAKOCTSIX. ['MApOoCTaTUYecKoe [aBleHHe U ero
CBOMCTBa.

4. NuddepeHuanbHble ypaBHeHUs TUAPOCTaTUKA U UX UHTETPUPOBaHUE.

5. PaBHOBecre HeC)KMMaeMOM KUKOCTHU B M10J1€ CUJT TSDKECTH.

6. AOGCOMOTHBIN U OTHOCUTE/bHBIN MMOKOH (paBHOBECHE) XKUAKHUX CPe/I.

7. TloBepxXHOCTH paBHBIX JaByieHnld. OCHOBHOE ypaBHeHHe FMPOCTaTUKU.

8. 3akoH Ilackans, ucrnosib30BaHUe ero B MO’KapHOU TEXHUKE.

9. AG6conoTHOe U N30BITOUHOE /IaBieHne. Bakyym.

10. Juarpamma pAaBneHuit. [Ibe3oMeTpryeckass BbICOTa M T'MAPOCTaTUUECKUMN

11. OHepreTMuyeCcKru CMbIC/I OCHOBHOT'O YPaBHEHUSI THIPOCTATUKU.

12. Cuia ruApoCTaTUYECKOro JaB/eHUs Ha IJI0CKHe TTIOBePXHOCTH.

13. Cusa ruApoCTaTUUECKOrO [JaB/IeHUs] Ha KPUBOJIMHEUHbIE TOBEPXHOCTH.

14. AHanuTruyeckuid ¥ rpadoaHaMTUUECKU METO/bl OIpefiesieHusl CUbl U
LIeHTpa aBJ/IeHUs KUJKOCTH Ha IJIOCKKe [TOBEPXHOCTH.

15. AHanuTHyeckKuid ¥ rpadoaHaTMTUUECKUT MeTO/Ibl OIpe/iesieHusl CU/bl U
LIeHTpa JjaBJIeHUS] )KUJAKOCTH KPUBOJIMHEMHbIE TOBEPXHOCTH.

16. Omropbl rUAPOCTaTUUECKOTO [aBJIEHUS.

17. 3akoH Apxume[a.

18. IIpakTHuecKoe rprMeHeHre 3aKOHOB TMIPAB/IMKY B MIOXKAaPHOM Jierie.

19. Bubl MOTOKOB KUAKOCTH.

20. YcraHoBUBIIEeCs U HEYCTaHOBUBLLIEECS ABUKEHUE KUAKOCTH.

21. JIuHus TOKa, 3/1eMeHTapHasi CTPyMKa, MOTOK.



22. OCHOBHbIE XapaKTePUCTUKK MOTOKA: Pacxo[ >KUAKOCTH, XKUBOe CeuyeHue,
CpeziHssl CKOPOCTb.

23. YpaBHeHHe Hepa3pbIBHOCTH MOTOKA.

24. 111aBHO U pe3K0 U3MeHSIOLLKUeCs OTOKHU.

25. I'mapaBmMyeckut painyc.

26. MuddepeHiranbHble ypaBHEHUS ABWKEHUS KUIKOCTH.

27. YpaBHeHue bepHy/m /171 vlea/ibHOW KUJJKOCTU U €r0 UHTepIipeTarysl.

28. OcobeHHOCTH IBUKEHUS peabHbIX KUJKOCTEe.

29. Pacripesiesiene  faBjieHMss B JKMBBIX ~ CeUEHMAX  T[I0TOKA  IpU
yCTaHOBUBILIEMC [1JIaBHO U3MEHSIOLL[eMCS JBUKeHUHU.

30. YpaBHeHue bepHy/uin sl TIOTOKa  peasibHOW  JKUAKOCTU — TIpU
yCTaHOBUBLLIEMCS IBUKeHUMU.

31. OrpaHuueHus UCI0J/Ib30BaHUs YypaBHeHUs1 bepHysuin.

32. I'eomeTpuyeckasi U SHepreTuyeckasi iHTepripeTalusi ypaBHeHus bepHyJuu.

33. Pabora mipubOpOB ¥ amnmapaToOB TI0XKApPOTYIIIeHHs, OCHOBAaHHas Ha
ypaBHeHUU bepHy/in.

34. IIpyHLMN AeUCTBUS CTPYWHBIX HAaCOCOB.

35. Pexxumbl ABM>KeHUs )XUAKoCcTh. Yucmo PeliHonb/ca.

36. Bujsl rioteps Haropa.

37. OKCIlepyMeHTa/lbHble  MeTO/Abl  Olpeje/ieHUs] IIOTepb  Hamopa U
KO3(PhULIMEeHTOB TU/IpaB/INueCKOTr0 COMPOTUBIEHUSI.

38. 'mapaBIMUeCKy T/IaJKue U IIIepoxXoBaThie TPYOBI.

39. OnipefiesieHre MoTephb Haropa B IMOKApHBIX pyKaBax. MeTo[bl CHUKeHUs
T0Tepb Haropa.

40. Knaccudukaifusi TpybonpoBoIoB ¥ OCHOBHBIE pPacueTHbIe (hOPMYJIbI.

41. TloBbilieHHe TIPOITyCKHOM CITIOCOOHOCTH TPYOOITPOBO/IOB.

42. VicTeueHue XXUJKOCTU U3 KPYTJIOTO OTBEPCTUSI B TOHKOW CTEHKe.

43. VcTeueHue XUIKOCTH Uepe3 HacaJKu. TUlbl HacaJKOB.

44, CKOpOCTb ¥ Ppacxo/i TMpU WCTEUeHUM >KUAKOCTA uepe3 BHEIIHUH
LWTMH/PUYECKUM HacaJoK.

45. BakyyMm B LJWIUHJPHUUYECKOM Hacajke.

46. Knaccudukaius ctpyil. KoMmrnakTHas v pa3ipo0ieHHast 4aCTy CTPYH.

47. WVnBepcusa crtpyu. Tpaektopusi cTpyy. BwicoTa nogbemMa U [JajbHOCTb
rojieta CTpyH.

48.  ®opwmyJsl JIrorepa u @primana. PacueT Hak/JIOHHBIX CTPYU.

49. PacrblieHHBIE CTPYH U CITIOCOOBI WX TTO/TyYeHHsl.

50. T'uapaBaMUeckuii yaap B TpyOOIIPOBOAAX.

51. IloBbllleHyve JaBjieHWs NIPU TUAPABIAUECKOM yape.

52. CKOpOCTb pacmpocTpaHeHUs1 yaapHOM BoiHbL. Pa3a ygapa. [TonHbid u
HETOJTHBIN yap.

53. Crioco0Obl CHWKeHUs [aB/ieHust PU FU/IPaBIMYecKoM yaape.

54. Kparkue cBefeHusi 0 Hacocax U UX Knaccudukauus. HacocHas ycra-
HOBKa.

55. Pabouuie rnapameTpbl HAaCOCOB.

56.  [IpuHIMM AeMCTBUS U KaacCUdUKAIUS 1eHTPoOeXHOro Hacoca.



57.  JIBwKeHHe KUAKOCTU B pabodeM KoJjiece 11eHTPOOEKHOTO Hacoca.

58. OcHOBHOe ypaBHeHUe 1[eHTPOOeKHBIX HaCOCOB.

59. AHa/M3 OCHOBHOTO YpaBHEHUS [IeHTPOOeXHBIX HaCOCOB.

60. BuusHue ¢hopmbl JIONacTel Ha CO34aBaeMbli Harop.

61. OcHoBbI Teopuu TMOAOOUS JOMACTHBIX HAcocoB. Ko3dduimeHt
OBICTPOXO/IHOCTH.

62. Pabouue xapaKTepHUCTUKH [JeHTPOOeKHbIX HACOCOB.

63. Pabota Hacoca Ha ceTb. Pabouasi Touka. PerynupoBaHue paboThl Hacoca.

64. [lapamnenbHas paboTa HaCOCOB.

65. IlocnemoBaresbHasi paboTa HaCOCOB.

66. AHa/M3 OCHOBHOTO ypaBHeHUs [JeHTPOOeXKHbIX HaCOCOB.

67. BuausHue GopMbl jionacTeli Ha CO34aBaeMbIil Harop.

6.2. Illkana oneHUBAHUA pe3y/ILTAaTOB NPOMEXYTOYHOM aTrTecTaluv Hu
KPUTEpPHUH BbICTAB/I€HMSA OLIEHOK

HPOME)KYTO‘—IHHH dTTeCTalus: 3K3dMEH

dopma ITokasaTenu
Kpurepun BbiCcTaB/ieHUsT OL|EHOK [ITkana oLleHUBaHKs
KOHTPOJISI OLIeHUBaHUs
5K3aMeH MpaBWIbHOCTh | JlJaH MpaBW/bHbIM, MOMHBIA OTBET Ha OTJINYHO
Y TI0JTHOTA MOCTaBJIeHHBbIM  BOMNPOC,  IIOKa3aHa
OTBeTa COBOKYITHOCTb OCO3HaHHBIX 3HaHUM
o  JUCLUIUIUHE, JloKa3aTesbHO

PaCKpBITbl  OCHOBHbIE  II0JIOXKEHUSI
BOTIPOCOB; MOTYT OBbITb [OMYIIeHbI

HeJl0UeThl, WCTIpaB/ieHHbIe
CaMOCTOSITEJIbHO B IIpolLiecce OTBeTa.
JlaH  TpaBW/bHBIM,  HEJOCTaTOUHO XOpOLLO

TOMHBIA OTBeT Ha IIOCTaBJIEHHBIN
BOMNPOC, T0KAa3aHO yMeHHUe BbIIeUTh
CyllleCTBeHHble W HeCyIlleCTBEeHHbIe
TpU3HaKW, TIPUYUHHO-C/IeICTBEHHbIE
CBSI3W; MOTYT OBITb  JIOMYIIE€HBI
HeJI0UeThI, HCTIpaB/ieHHbIe o
TOMOILIBIO TTPeno/jaBaTe/isi.

JlaH HeJO0CTaTOYHO TIPaBWIbHBIA U | y/IOBIETBOPUTETHHO
TIO/THBIN OTBeT; JIOTUKA U
T0C/Ie/J0BAaTe/IbHOCTD W3/I0)KeHUS
MMET  HapylleHus; B  OTBeTe
OTCYTCTBYIOT BbIBOJbI.

OTBeT TIpe/iCTaB/IsieT coboil | Hey/10B/IETBOPUTE/bH
pa3po3HeHHbIe 3HaHUS C )
CYIIeCTBEHHBIMA  OIIMOKaMH  TIO

BOIIPOCY; TIPUCYTCTBYIOT

(bparMeHTapHOCTb, HeJIOTUUHOCTh

W3/I0)KeHUs;  [IOTIOJIHUTe/IbHbIE U
YTOUHSIIOIIME BOMPOCHI He TIPUBOJSAT K
KOpPPEeKIMU 0TBeTa Ha BOTPOC.




7. PecypcHoe o0ecrieyeHHe AUCIUILTHHBI
7.1. JInnieH3M0OHHOE M CBO0OOJHO PAacCIpPOCTPaHsieMoe IMPorpaMMHoe
obecrneueHue

[TepeueHb JIUI[EH3MOHHOTO W CBOOOJHO PaCIpPOCTPAHSEMOr0 MPOTrPaMMHOIO
obecrieueHusi, B TOM UMC/ie OTeueCTBeHHOro IPOU3BO/ICTBA:

- Microsoft Windows Professional, Russian — CucremMHOe mnporpaMMHoe
obecrieuenure. OnepaitonHasi cucteMa. [KomMmepueckasi (Volume Licensing)]; I1O-
BE8-834;

- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — Ilaker oducHbix npunoxenuii [Kommepueckas (Volume
Licensing)]; ITO-D86-664;

- Adobe Acrobat Reader DC — IlpunoxeHue /sl CO3/aHUsI U TPOCMOTpa
3/IEKTPOHHBIX TyOsiKaiuii B dopmare PDF [BecrinatHas]; IT0-F63-948;

- 7-Zip — dainosseii1 apxusatop [becrinatHas]; I10-F33-948;

- Google Chrome — Bpay3ep [Otkpsitas]; IT0-F2C-926.

7.2. IIpodeccuoHanbHbIe 0a3bl JaHHBIX U HH()OPMALMOHHbIE CIIPaBOYHbIe
CHUCTEMBI

WudopmanmonHas cripaBoyHasi cucteMa — CepBep OpraHOB roCyJapCTBEHHOU
Bnactu  Poccuiickoii  ®egeparum  http://poccusi.pd/  (CBOOOAHBIM  JOCTYII);
npodeccroHa/bHble 0a3bl JaHHBIX — [lopTas OTKPBITHIX [JaHHBIX Poccuiickoi
@enepatmu  https://data.gov.ru/  (cBobogHBIN  gOCTYyM); (edepasbHBIA MOPTAs
«Poccuiickoe obpa3oBanue» http://www.edu.ru (cBOOGOAHBIM AOCTYIT); CHUCTeMa
opulasbHOTO  OMyO/IMKOBAaHWSI ~ TIPABOBBIX aKTOB B 3/7IeKTPOHHOM  BHU/E
http://publication.pravo.gov.ru/  (cBoOofHBIN  goCTym); (egepasbHBIA  TIOpTasl
«CoBepIIIeHCTBOBaHHWEe TOCYIapCTBEHHOTO yripaB/ieHus» https://ar.gov.ru (cBoOOAHbIH
JOCTYTI); 5JIeKTPOHHAs bubmoTeka YHUBEpCUTETa http://elib.igps.ru
(aBTOpPU30BaHHBIM  JIOCTYIT); 37eKTPOHHO-OubOMMoTeuHas cuctema «3BC IPR
BOOKS» http://www.iprbookshop.ru (aBropuzoBaHHbIi JOCTyT).

7.3. JIuTeparypa
OcHoBHasA:

1. KyaunoB B.A., Kapramos 3.M. I'ugpaBnvka: YueOGHoe 1mocobue — 3-e
u3/jaHue, crepeotunHoe.— M.: Breicias mikosna, 2008. — 199 c:

2. backun FO.T'., [ToagmapkoB B.B., BanoBa E.C., ®unaHoBckuii A.M.
C6ophuk 3agau no ruapasuke. CI16.: CIT0Y I'TIC MUC Poccuu, 2012-92c. Pexxum
pocrymna: http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-
28eb128alf2e&remote=false

,llononHumeanaﬂ:

1. Kauanos A.A.. BoportbiHues FO.IIL.. Biacos A.B. IIpotuBonoxkapHoe
BoZiocHabOenve. — M.: Crpoumsgat, 1986. — 277 ¢ Pexum jgocryma:


http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-28eb128a1f2e&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-28eb128a1f2e&remote=false

http://elib.igps.ru/?12&type=card&cid=ALSFR-59f41c65-80be-45fd-b1c7-
d2bb774947da&remote=false

2. backun FO.I'., BensBier A.M. COOpHUMK 3a7au 1O KypCy
TIPOTUBOIIOKapHOe BofAocHabxenuve. — M., 1986. — 170 ¢ Pexum pgocrymna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-4b11b481-1d1d-4b42-8a0d-
5f669581bbf9&remote=false

3. AbpocumoB  HO.I'., JKyukoB B.B., Memmak H.B. wu jp.
[TpoTuBoIIOXKapHOe BojocHabkeHre. YueOHUK. — M.: Akagemus I'TIC MUC Poccun,
2008. — 310 c. Pexxum pgocrtymna: http://elib.igps.ru/?22&type=card&cid=ALSFR-
7fd2e029-7c44-4713-a500-e0f6fc4ec014&remote=false

7.4. Marepua/IbHO-TEXHHYECKOe o0ecreueHre

[nsa mpoBesieHrss W obecriedeHUst 3aHATHN HWCIIO/B3YIOTCS  TTOMeIleHus,
KOTOpbIe TIPeACTaB/SIOT CO0Ol ydeOHBbIe ayAUTOpWU [JisI TIPOBeileHHs YyueOHBIX
3aHATUNW,  MPeJyCMOTPEHHBbIX  TPOrpaMMOM  MarucTparypbl,  OCHallleHHbIe
obopynoBaHHEM W TEeXHUUeCKUMHU CpeJCTBaMH OOyUYeHMs: aBTOMATH3UPOBAHHOE
pabouee MecTO TIperofiaBaTesis, MapKepHasl [0OCKa, MY/IbTUMEIUNHBIN TTPOEKTOpP,
JIOKyMeHT-Kamepa, 10Ca/[0UHble MecTa 00yUaroIuxcs.

[TomertieHust /s  CaMOCTOSITeTbHOW paboOThl  OOyYaroIUXCsl  OCHAILeHbl
KOMITbIOTEPHOW TeXHUKOM C BO3MOKHOCTBIO TIOJK/IHOUEeHUs] K ceTh «VIHTepHeT» U
obecrieueHreM [OCTyTa K 3/AeKTPOHHOW WHGOpMal[MOHHO-00pa30BaTe/IbHOM cpeje
YHUBEpCHUTeTa.

Inss  mipoBesieHWss  J1labOpaTOpPHBIX  pabOT  HMCIONb3yeTcs  jaboparopust
«I'ruapaBnvka»

ABTOpBI: KaHAUAAT TEXHUUECKUX HayK PrmaHOBCKUK A.M.
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