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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
[Tamumor Butanuii [TeTpoBuy, K.T.H., JOLEHT

Kadenpa A9 TINTASMOT'ASOAVNHAMUKA U TEIIJIOTEXHUKA
Edpemor Anekceii BnasjumMupoBuu, cTapliuii rperno/aBaresb

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpammel A9 ITINTASMOTA3OAUMHAMUKA U TEIVIOTEXHUKA

3apenyromuii kadeapoii Terepuna U.B., K.T.H., [011.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

A9 IVTIASMOT'A30JVUHAMMUKA N TEIVIOTEXHUKA

3aBepytommii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'MJPAB/IMKA B APKT

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — crocobHOCTs WCMO/MB30BaTh 3HaHWSI (PyHZAMEHTaJbHBIX DPa3[e/ioB ecTeCTBeHHOHAyYyHOTo |
npod)eCCUOHANBLHOTO LIMK/IOB AJIsT TIOHUMaHusl (pU3UUecKol CyI[HOCTH pabourx TpOLeCCOB IHEPreTHUeCKUX
yCTaHOBOK aBUALMOHHOM 1 paKeTHO-KOCMUYeCKOH TeXHUKU

IICK-1.3 — cnocoGHOCTh BBIMOMHATH PacyeThl MapameTpoB pabouero mpoLecca, TergoBOr0 COCTOSHUS U
XapaKTepUCTHK JBUraTesieil 1 SHeproyCTaHOBOK JieTaTe/bHbIX arraparoB

®OpPMHUPOBAHUIO KOMITETEHLIUH CTY)KUT JOCTI)KEHHE CIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1.1

3HAHUA:

OCHOBHbIE OMpe/iesieHUst U TIOHATHS MalllMHOCTPOUTE/IbHOM TU/PaB/IMKY, TUAPaBIMUeCcKre TIPOLeCChl B
CTIOXKHBIX MeXaHWYeCKUX CUCTeMaX, MeTOZbl UX pacueTa, UCTIONb30BaHUe (GU3UUeCKUX Mojesiel TUPaB/IvKU B
SHepreTUUeCKOM MallTMHOCTPOEHUH;

IIpUHIMMBEI YCTPOMCTBA W JEMCTBUSA THIIOBBIX T'MIPABJIHUECKMX MEXaHH3MOB, WX OCOOEHHOCTH,
CPaBHHUTE/IbHBIA aHaMN3 C 3JeKTPUUYeCKUMU, MeXaHWYeCKUMH, TTHeBMaTUYeCKUMHM W WHBIMU arperatamm,
TPUMEHSIeEMBIMHU B SHEPreTHYeCKOM MallliHOCTPOEHUH;

YMeHuUSs1:

Metoapl pacueta TUJPABIMUECKUX CHUCTEM, 3JIEMEHTOB TH/IPABIMUECKOro 000pynoOBaHUs, CBOOOAHOE
WCII0/Ib30BaHKe CIPaBOUYHOM U TeXHUUeCKOW JMTepaTyphl 10 MAaIIMHOCTPOUTENbHON THApaBIuKe [/
yryO/ieHUsT 3HaHUH TeOpeTUUeCKUX OCHOB PabOuMX MPOLIECCOB B SHEPreTHUeCKMX MalllMHAax, arraparax u
YCTaHOBKa;

HABbIKU:

ITpoBesieHMe THUIOBBIX TUAPOJUHAMUUECKUX PpacueToB T'HAPOMEXaHUUECKOro oO0OopyzoBaHUS U
TPyOOIIPOBO/IOB.

IICK-1.3

3HAHUA:

OCHOBHbIE MaTeMaTHUeCKHe MO/Ie/IM, OMKChIBAIOII[e OCHOBHBIE TH/PaBIMUeCKHe IIPOLeCChl B 00/1acTh
aBUALIMOHHON U PaKeTHO-KOCMUYeCKON TEXHUKU;

YMeHUS1:

¥YMeTb paccuMThIBaTh THUPOJWHAMUUECKHE T1apaMeTphl II0TOKA JXUAKOCTH (ra3a) TpU BHELIHEM
00TeKaHMM Tel U TeUeHWM B KaHajsax (TpyDbax), INMPOTOUHBIX YacCTSIX TI'MJPOra3’0JWHAMHUECKUX MallHH;
TPOBOJUTDb TM/IPABIMUECKUL pacueT TPyOOIIPOBO/IOB;

HABbIKU:

ITpoBefieHHWe THUMOBBIX THAPOJUHAMUUYECKUX PACUETOB THUPOMEXAHHUUECKOTO O00Opy/OBaHUS U
TpyOOIIPOBOZOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna TUAPAB/IUKA B APKT siensieTcst AUCLUTUIMHON YacTH, ¢popMupyemMoit
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, MporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 24.03.05
Jeuzamenu 1emamesbHbIX ANNAPAMos.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
TEPMOANHAMUKA, TEOPETUYECKASI MEXAHUWKA, BbBICHIAA MATEMATUKA,
BBEJAEHWE B CITIEIIUAJIBHOCTD.

Cojep>kaHWe JUCLMIUIMHBI ~ SIBJISETCSI OCHOBOWM i1 ocBoeHus auciuruivH: MEXAHHUKA
KUAKOCTU U TA3A, DHEPTETUYECKUWE YCTAHOBKW, TEOPUSI TEIIJ/IOOBMEHHbBIX
ITPOIECCOB, TEIVIOOBMEHHBIE AIITIIAPATBI, ASPOJNHAMMNYECKOE U TEIIVIOBOE
ITPOEKTHUPOBAHUE.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCKOro aHa/lr3a U MOJle/TMPOBaHUsl, TEOPETUUYEeCKOTO 1 SKCIIePUMEHTaIbHOTO UCC/Ie/JOBaHKS B
rpodhe CCUOHATLHOM JiesITeTbHOCTH

¢ OIIK-4 — CrniocobeH oCyIIecTBATh MPOGhEeCCUOHANBHYIO AeATETLHOCTh C YUeTOM S5KOHOMUYECKUX,
9KOJIOTMUeCKUX, COLIMABHBIX U IPYTUX OrpaHUUeHH Ha BCeX 3Tarax >KU3HeHHOro I[UK/a

¢ OIIK-5 — CriocobeH UCMO0/Ib30BaTh COBPEMEHHBIE TIOAXO/IbI U METO/[bI PellleHUst TIPO(heCCHOHATBHBIX
3a7ia4 B 00/1aCTH aBUALIMOHHOM U paKeTHO-KOCMUYeCKOU TEXHUKH

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPeMeHEM, BLICTPAUBATh U PeaM30BbIBATE TPAEKTOPHIO
CaMOpa3BUTUSA HA OCHOBE TIPUHIIUTIOB 00pa30BaHUs B TeUEHUE BCel KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
Jlekuuu
IIpakTHyeckune
3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.1

TICK-1.3

Paspen 1. CeoiicTBa xxupkocrei. [Tpesmer rugpasnuku. dusnueckue coiicTa
JKHM/JKOCTH: CIJIOIIHOCTb, CKMMaeMOCTb, BA3KOCTb. CBOMCTBa HarpshKeHUi 1
TIOBEPXHOCTHBIX CUJI, €HCTBYIOLIUX B )KUAKOCTH. [laBieHHe B KUKOCTH.

10

Paspen 2. 'uapocraruka. CBOICTBA rMAPOCTaTHUECKOTO JlaBieHUsi. OCHOBHOe
ypaBHeHHe rijpocTaruky. [Tbe3omeTpruyueckas BeicoTa. Bakyym. Vsmepenue
naBnenys. Crsia Jja/eHHs XKU/KOCTH Ha TIOCKYIO CTeHKY. 3aKoH Apxumesa.
TIpsiMonMHelHOe paBHOYCKOPEHHOE JIBKKEHHe COCY/ia C KUKOCTBIO.

11

10

10

Paspen 3. K THKa 1 a xxuaKocTH. Metoy Jlarparka u Jitnepa st
W3y4YeHHUs ABWKEeHHs )KUAKOCTH. OCHOBHBIE I'H/ipaBlIyecKye 371eMeHThI OTOKa:
JIMHUS TOKA, CTPYHKa TOKa, )KMBOe ceueHHe. BU/ibl pacXo/i0B. YpaBHeHHe
HepaspbIBHOCTH. YpaBHeHUe /IBIDKeHHs B HarpskeHusix. O60011IeHHBbII 3aK0H
BsI3kOCTU HbroTOHA. YpaBHeHMe EepHynJm AN pea}leOﬁ BSI3KOM JKUIKOCTHU.
YpaBHenue bepHy/M 1S CTPYyHKM UzleabHOM XXUAKOCTH. TTIpUMeHeHHe ypaBHeHHs
BepHyu A1 peltieHus: MPaKTUUeCKUX 3a7au: pacxogomep Benrypu, Tpy6ka ITuto.
FI/I,Z[paBIIl/I‘-IECKI/Ie TI0TepU. Teopema 00 M3MEHEHUH KOIMYeCTBa ABYDKEHUS.

12

10

10

Pa3paen 4. Pe)xuMbl TeueHHs1 JKHAKOCTH B TPy0ax U 0CHOBBI TeOPHH

TUAp 'KOro Jlan PHOE YCTAHOBHBIII€ECS TeUeHHe
HeoKUMaeMol XXUAKOCTH. JTaMHHapHOe TeueHHe )KUJKOCTH B LLe/IeBOM 3a30pe.
JlaMMHapHOe /IBI)KEHHE )KUJKOCTH B Kpyr/ioi TpyGe. OCOGeHHOCTH TeueH st
JKUAKOCTH NpH TypOyeHTHOM pexxume. [ToTepy Haropa Ha TpeHHe B Tpybax npu
TypOyneHTHOM pexkume: rpaduky Hukypasse u MyprHa. OCHOBBI TeOpHI
T'H/POAMHAMHYECKOT0 T0f061st. Be3pa3mepHble KpUTepUH, MX (PU3UUECKUI CMBICT.

/A

15

12

12

Paspen 5. MecTHble conpoTHB/IeHus. BHe3anHoe paciuipeHye KaHasa.
TTocreneHHoe paciuypenue KaHaza. Juddysop. JIpyrue BU/ibl MECTHBIX
COMpPOTHB/IEHNH. MeCTHbIe CONPOTHUB/IEHNS TIPY JTAMUHAPHOM TeUeHHH.

13

12

12

Paspien 6. MicTeueHne XHAKOCTH Yepe3 0TBePCTHS M Hacajku. OOliie CBesieHus.
VcreueHue B ra3oByo cpefy. VicTeueHne uepe3 Masioe OTBEPCTHE B TOHKOM CTEHKe
T107] YPOBEHb JKUAKOCTH. VICTeueHre yepe3 BHEIIHNHN LM/IMHAPUYECKUH HACAZOK.

10

12

12

Paspen 7. T'mapaBiauyeckuii pacuer Tpy6onposogos. Obuiue csegenus. [Ipocroii
Tpy6OIpPOBO/, OCTOSTHHOTO ceuenust. CoeIMHEHNe MPOCTBIX TPYOOIPOBOZOB.
Cr10KHbIe TPyGOIPOBO/BI: TIOC/IEl0BaTEIbHOE COEMHEHHE, MTapaslie/lbHoe
Ccoe/jHeHKe, pa3BeTB/IeHHbIi Tpy6orpoBos. Tpy6orpoBo/ibl ¢ HACOCHOM Mojaueit
JKUJKOCTHU.

15

12

12

Paspen 8. I'uppaBnuueckuii yaap. I'npasnuyeckuii yaap B Tpybonposoje.
CKOpOCTb PaCrpOCTpaHeHH sl yjapHO BOJTHBI TIPU TH/PABIMYECKOM yape.

12

12

12

Paspgen 9. I'mjipaBinyeckye MamiuHbl. OCHOBHbIE NTapaMeTpbl TH/[POMAIlIUH.
JlomacTHbIe MallIuHBI. XapﬂKTepI/ICTI/lKI/I WeaqbHOro U peajbHOro L[EHTpOﬁE)KHOFO
Hacoca. OCHOBBI TeopuH Mof061st HacocoB. KoaduipeHT GbICTPOXOAHOCTH.
OGbeMHbIe TH/POMAILINHbI. AKCHa/IbHO-ILTYKHbIe THPOMAIIMHBL ['MpONpUBOABI 1
rujporepeadn.

10

10

10

Bcero 3a 5 cemecTp

108

51 17 34

57

100

100

Bcero no gMCHUIUINHE

108

51 17 34

57

100

100

3.2. AyAUTOPHBII NPAaKTUKYM

HOMEp U HAMMEeHOBaHHe pa3je/ia JUCLUITI/IUHBI

Tema IpaKTHUYeCKOro

3aHATHUA

Oo0Bem, ayj.
Jacos

Pazgen 1. CoiicTBa KUAKOCTEH.

Petnienuie 3aziau o
JlaHHOMY paszeny

4

Pasgen 2. T'ugpocraryka.

Pernienuie 3azau o
JaHHOMY paszeiny

Pazgen 3. KuneMaTrka U AUHaMHKa >KUIKOCTH.

Perienuie 3azau o
JlaHHOMY pasfemny

Pa3gen 4. PeXXuMbl TeueHHs )KUIKOCTH B TPyOax M OCHOBBI
TeOpUH TH/IPOJVHAMUYECKOTO MTOA00uS.

Perienuie 3azau o
JlaHHOMY pazzemny

Pa3pen 5. MecTHbIe CONIPOTUBIIEHNUS.

Perienuie 3aziau o
JlaHHOMY pazzemny

Paspen 6. VicreueHue XUZKOCTH Yepe3 OTBEPCTUS U HACA[KU.

Perrenue 3agau 1o
JlaHHOMY pa3femny

Pa3gen 7. T'uapaBmuyeckuii pacueT TpyOONIPOBOZOB.

Pewenue 3agau 1o
JaHHOMY paszeny

Paznen 8. I'uapaBauueckuit yaap.

Perienuie 3azau o
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[AHHOMY pasfieny

Perrenue 3agau 1o

9 |Pa3gen 9. ['mapaBnuyeckue MalllUHbL. 2
JTAHHOMY pazfeny
Bcero 3a 5 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HanmeHOBaHue Oo0nemMm,
CopepikaHue yue0HOro 3aJaHus
n/n pasfea JUCHUIIMHBI 4acoB
CamocTosTeslbHOe U3yUeHHe TeOPeTHUeCKOro MaTeprasa
1 Pasgen 1. CpoiicTBa (pabota C IeKIJMOHHBIM MaTepUaioM U JINTepaTypoi). 5
SKUZKOCTEN. [MoaroToBKa K MpakTHYeCKUM 3aHATUsSM. [10ATOTOBKa K
3a4eTy IO AUCLUIUIMHE.
CamocTodTenbHOE U3yvyeHue TeOpeTUUeCKoro MaTepuasna
2 |Pasgen 2. Tuppocramxa, (pabota c JIEKIIMOHHBIM MaTepPUajIOM U JINTEPATYPOLA). 5
[ToaroToBKa K MpakTHUeCKUM 3aHATUsM. [10TOTOBKA K
3aueTy T0 AUCLUTUIHE.
CaMocTodTenbHOE U3yuyeHre TeoOpeTUUeCKoro MaTeprasna
3 Pazpen 3. Kunemarvika u (paboTa c /IEKIIMOHHBIM MaTepPUAJIOM M IUTEPATYPOL). 5
JVUHaMHKa XKUJKOCTH. INoaroroBka K rpakTHyeckuM 3aHaTusIM. [1oaroToBKa K
3aueTy 10 AUCLUTUIMHE.
Pasgen 4. Pexxumbl TeueHust CaMocrTosTenbHOe U3yueHre TeopeTUUeCKoro MaTepuasnia
4 [KUAKOCTH B TpyOax v OCHOBBI |(paboTa C JIEKIMOHHBIM MaTepraoM U JIUTEPATyPOi). 7
Teopuu rujipoArHamMuueckoro ([ToAroToBka K MpakTHYecKUM 3aHATHsM. [1oaroToBKa K
nozoousi. 3a4yeTy Mo AUCLUIIMHE.
CaMocrTosTelbHOE U3yueHre TeopeTUUeCKoro MaTeprasia
5 Pasgen 5. MecTtHbie (pabora c JIEKIMOHHLIM MaTepHAJIOM U JINTEPATYPOH). v
COMPOTUBJIEHUSI. IMoaroroBka K MpakTHYeCcKUM 3aHATHsAM. [1oAr0TOBKA K
3a4eTy MO AUCLUTUIVHE.
p CamocrosTeslbHOE U3yUeHHe TeOPeTUUeCKOro MaTeprasa
azzen 6. UcteueHue -
6  DKMIKOCTH Yepes oTBepCTHS 1 (pabota C IeKIJMOHHBIM MaTepraioM U JINTepaTypoi). 6
Haca K, [MoaroToBKa K mpakTHyeCKUM 3aHATUAM. [10ArOTOBKaA K
3a4eTy IO AUCLUIUIMHE.
CamocTosTesTbHOE U3yUeHHe TeOpeTHUeCKOro MaTeprasa
v Pazpen 7. 'uppaBnvuecKuit (pabota c JIEKIIMOHHBIM MaTepPUajioM U IUTEPATYPOH). 8
pacueT TpyOOIPOBOZOB. [MoaroToBKa K MpakTHYeCKUM 3aHATUsM. [10ATOTOBKa K
3aueTy IO AUCLUIUIMHE.
CaMocTodTenbHOE H3yvyeHue TeOpeTUUeCKoro Marepuasna
8 Paznen 8. I'uapaBniuuecKuii (pabota c JIEKIIMOHHBIM MaTepPUAJIOM U IUTEPATYPOLA). 8
yaap. [ToaroToBKa K MpakTHUeCKUM 3aHATUsAM. [10TOTOBKA K
3aueTy T0 AUCLUTUIMHE.
CaMocTodTenbHOE U3yuyeHre TeOpeTUUeCKOro MaTepuasna
9 Pazpen 9. 'mppaBnuueckue (paboTa C /IEKIIMOHHBIM MaTepPUAaJIOM M IUTEPATYPOL). 6
MallliHbI. INoaroroBka K rpakTHyeckuM 3aHaTusiM. [1oaroToBKa K
3a4eTy 10 AUCLUTUIHE.
Bcero 3a 5 cemecTp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1/1213| 4 |5 6| 7 |8 |9/10| 11 12 13 14 | 15| 16 17

5 oCc| | Op|OC

03| [ap| o3| oc| KomrpP. [OC| |[P| Kourp.P, 3au.

YcnoBHbIe 0003HAYEHUS:
o JIP — aparHoCTHUeCKasi paboTa;
e OC — yCTHBIN OTIPOC CTY/I€HTOB;
e 13 — nomMalliHee 3a/laHUE;
¢ KoHTtp.P. — KOHTpO/bHas paboTa;
e 3au. — 3aYeT.
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TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
*  YCTHBIH OIPOC CTY/I€HTOB;
e JOMalllHee 3a/]aHueE;
e KOHTpOJibHast pabora.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B CbOpMaXI
e 344eT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . 'mppasnuka. Mocksa: FOpaiit, 2019, 31. pec.

2. A.T. Cxuptniagze, B. U. MeaHos, B. H. Kapees. . ['ugpaBnuka B MaimHocTpoeHuu. Ctapbii OcKoit:
THT, 2016, 30 3k3.

3. b. B. ¥xuH. . [vgpaBauyeckue MaliviHbl. Hacochl, BEHTUISTOPBI, KOMIIPECCOPBI U TUAPOINPUBO/,. M.:
®opym, 2011, 12 3K3.

4. b. B. YxuH. . I'mapaBnuka. M.: @opym, 2010, 12 5ks.

5. T 4. Cypos, A. H. Buxapes, 1. 1. [lonrosa. . I'ugpasnvka v ruiporipuBof, B IIpUMepax 1 3ajauax.
Apxanrensck: N3n-so CADY, 2010, 1. pec.

6. E. B. Adanacne. . T'ugpasmuka. CI16.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2008, 371. pec.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHust:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. https://urait.ru/ — O6pa3oBarenbHas miardopma «FOpaiiT». [ By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHas 6ubmoreka BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.

CoBpeMeHHbIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHbOPMaLIMOHHBIN TIOPTaT TEXHUYECKOTO peryaupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&lItemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMaloOHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.
5.5. TIporpamMMHoe obecrieueHe:
He Tpebyercsl.

5.6. H(dopmalioHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TUAPAB/IUKA B APKT

AnHoTanusa paboueii nporpaMMsl

Ouctuminia THUAJAPAB/IMKA B APKT  saBisieTcss  AUCUMITIMHONM — 4YacTd, (opMHpyeMoid
y4YacTHHKAMH 00pa30BaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 Harpasienuto 24.03.05
leueamenu nemamenbHbix annapamog. JUCIUIUIMHA peanu3yeTcs Ha (akynbreTe A PakeTHO-KOCMHUeCKOM
texuukd BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadeppoit A9 IIJIASMOIA3OVMHAMUKA U
TEITVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.1 cnocobHOCTh UCIOB30BaTh 3HAHUS (yHJAaMeHTalbHBIX pa3/le/ioB  eCTeCTBeHHOHAyUHOTO U
MpoQeCCUOHANBLHOTO TUK/IOB /I TIOHUMAaHUsS (DU3UUeCKOM CYIIHOCTH pabourX TPOIECCOB SHEPreTHUYeCKUX
YCTaHOBOK aBHALJMOHHOM U paKeTHO-KOCMUYECKON TeXHUKU;
[ICK-1.3 criocoOHOCTb BBITIONHATE pacyeThl MapamMeTpoB pabouero TpoLecca, TElOBOTO COCTOSHUSI U
XapaKTepUCTHK JBUTaTe/eil 1 3HeproyCTaHOBOK JieTaTe/TbHbIX arraparos.

Co,qepx(aHHe AUCHUTVIMHBI OXBAThIBA€T KPYI' BOINIPDOCOB, CBA3dHHBIX C IMHEBMOTHMAPAB/INYECKUMU CUCTEMaMH
ABUTrdTe/IbHBIX YCTaHOBOK: OCHOBHbLIE CBOMCTBA )KHAKOCTEﬁ, PEXXHUMbBI UX TEUEHUs, 0COOEHHOCTH HUCTEeUeHHs
uepe3 OTBePCTUA U HAaCaZlKH, MPOLEeCChI B THEBMOTHIPAB/INYECKUX CUCTEMAX.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TJUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ JMarHoctuyeckas pabora;
*  YCTHBIH OIPOC CTY/I€HTOB;
e JOMalllHee 3aJjaHue;
e KOHTpOJ/IbHast pabora.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
® 344eT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

MpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATust (17 4.), mpaktudeckve 3aHsTus (34 4.), camocTosTesnbHas pabora
ctypeHra (57 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
TUJPAB/INKA B APKT

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue PadoThI PekomeHnyemas iuTeparypa uac

Pa3zgen 1. CBoiicTBa )XHU/JKOCTEH.

I'. 4. Cypos, A. H. Buxapes, U. 1.
Hounrosa. . 'ngpasnuka ¥ ruipoONpuBO/,
B [IpUMepax U 3aiayax: ApXaHre/bCK:
N3n-Bo CADY, 2010 (Bce T71aBbBI)

E. B. Adanacses. . I'mipasnuka:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2008 (Bce r71aBbI)
CamocTosiTe/IbHOE U3y4YeHre TeOpeTUUeCKOro b. B. ¥xuH. . 'napaBnvueckre MalllvHbI.
Marepuasa (paboTa ¢ JIeKIIMOHHBIM MaTepuarioM U | Hacockl, BeHTUSITOPBI, KOMIIPECCOPBI U
nuTeparypoit). [1oAroToBKa K rMpakTUye CKUM rugponpuBo: M.: @opym, 2011 (1)
3aHATHAM. [loAroToBKa K 3a4eTy 0 AUCLUILIMHE. . I'uppaenvka: Mocksa: FOpaiit, 2019
(2)

A.T. Cxuptnazze, B. 1. saHos, B. H.
Kapees. . ['vgpaBnuka B
MatmHocTpoeHun: Crapbiit Ockoit:
THT, 2016 (1)

b. B. ¥xuH. . I'mgpasnuka: M.: @opywm,
2010 (1)

Wrtoro no pasgeny 1 5

Pazpgen 2. 'mapocraTnka.

E. B. Adanacnes. . 'mppasnuka:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2008 (Bce r1aBbl)

. T'ugpaenvka: Mocksa: FOpaiit, 2019
3)

b. B. ¥xuH. . ['ugpasnvyeckre MalllvHBbL.
Hacocbl, BeHTUATOPBI, KOMIIPeCCOPHI U

CamocrosTe/IbHOE U3yUYeHNe TeOpeTUUYeCKOro rugponpuBog: M.: @opym, 2011 (2)
Matepuasia (pabora c JIeKIMOHHBbIM MatepuanoM u | b. B. ¥YxuH. . Tuapasnuka: M.: ®opym,
nuTeparypoii). [ToAroToBka K rpakTUie CKUM 2010 (2)
3aHATYAM. [loAroToBKa K 3a4yeTy I10 AUCLUITIMHE. A.T. Cxuptnangze, B. V. iBaHoB, B. H.
Kapees. . ['ngpasnuka B
MamrHocTpoeHnu: Ctapelid Ockort:
THT, 2016 (2)

I'. 4. Cypos, A. H. Buxapes, U. 1.
Honrosa. . ['uapasnuka v ruipoOIIpUBOJ,
B [IpUMepax U 3aiayax: ApXaHre/bCK:
N3n-Bo CADY, 2010 (BCe T71aBBI)
Wtoro no pazneny 2 5

Pa3pen 3. KuHemMaTuka U JUHAMMKA JKUJKOCTH.
I
12 21541




CamocrosiTesTbHOE M3yUYeHre TeOpeTHueCKOro
Marepuasa (paboTa ¢ JIeKIIMOHHBIM MaTephajioM 1
nuTeparypoit). [loaroroBka K rpakTuueCKUm
3aHsTUsIM. [ToATOTOBKA K 3aueTy I0 JUCLUTIIMHE.

b. B. ¥xuH. . 'napaBnnueckyie MallvHbl.
Hacocsl, BeHTUIATOPBI, KOMIIPECCOPBI U
rugponpuBog: M.: @opym, 2011 (3)

. T'uppaenvka: Mocksa: FOpaiit, 2019
4)

A.T. Cxuptnangze, B. W. iBaHoB, B. H.
Kapees. . ['ngpasnuka B
MamrHocTpoeHuu: Crapelid Ockort:
THT, 2016 (3)

Wrtoro no pasgeny 3

[y
J

Pa3nen 4. Pe)XMbI TeUeHUA XUAKOCTH B prﬁax U OCHOBbI TEOPDHUHU T'HAPOAUHAMHUYECKOI'0 HOJI[OGI/IH.

CamMocTosiTe/lbHOe U3y4eHHe TeOpPeTHYeCKOro
Marepuasa (pabora C JIeKLIMOHHBIM MaTepHajioM U

b. B. ¥xuH. . I'ngpasnuka: M.: ®opywm,
2010 (5)
. T'ugpaenvka: Mocksa: FOpaiit, 2019
(5,6)
b. B. ¥xuH. . 'nzpaBnrueckyie MallvHbl.

nuTeparypoit). [ToaroToBKa K rMpakTUYe CKUM Hacocel, BEHTHUIIATOPEI, KOMTPECCOpLI 1 7
3aHaTUAM. [IoAroToBKa K 3aueTy 1o JUCLUIUIAHE ruaponpusoy; M. ®opym, 2011 (4)
’ ’ I". . Cypos, A. H. Buxapes, U. 1.
Honrosa. . ['uapasnuka v ruipoOINprBOJ,
B [IpUMepax U 3aayax: ApXaHresbCK:
N3n-Bo CADY, 2010 (BCe r71aBbBI)
Wroro no pasgeny 4 7
Paspen 5. MecTHBIe CONPOTHB/ICHHS.
b. B. ¥xuH. . I'ngpasnuka: M.: ®opywm,
2010 (4)
CamocTosTe/IbHOE U3y4yeHre TeOpeTUUeCKOro b. B. ¥xuH. . ['vgpaBnuuecKrie MalllviHBbI.
Marepuasa (paboTa ¢ JIeKIIMOHHBIM MaTepuanoM U | Hacockl, BeHTUSTOPBI, KOMIIPECCOPBI U -
nuTeparypoii). IIoAroToBka K IpakTUie CKUM ruzponpuso: M.: ®opym, 2011 (5)
3aHATHAM. [loAroToBKa K 3a4eTy I10 AUCLUIIIMHE. E. B. Adanacees. . I'ngpasnvka:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2008 (Bce 171aBbi)
Wrtoro no pasgeny 5 7
Paspen 6. VicteyeHue )XMAKOCTH Uepe3 0TBePCTUS U HaCafAKH.
b. B. ¥xuH. . ['vgpaBnuueckrie MallviHBbl.
Hacochbl, BeHTU/ISTOPLI, KOMIIPeCCOPHI U
rugponpuBog: M.: @opym, 2011 (6)
. T'ugpaenvka: Mocksa: FOpaiit, 2019
CamocTodTenbHOe U3yyeHre TeopeTUUeCKoro ®)
MaTepuasa (?aGOTa C JIeKLHOHHBIM MaTePUATOM U | 1 o v, Tapasmaxa: M.: ®opyw, 6
suTeparypoit). [1oaroToBKa K MpakTUYeCKUM 2010 (6)
3aHaTUAM. [loAroTOBKA K 3aueTy Mo JUCLUILIVHE. I’ 51. Cypos, A. H. Buxapes, . 1.
Hounrosa. . 'ngpasinuka ¥ rufipoONpUBO/L,
B [IpUMepax U 3aiauax: ApXaHre/bCK:
N3n-Bo CADY, 2010 (BCe T71aBbBI)
Wrtoro no pa3geny 6 6
Paszpaen 7. TuapaBInyecKuii pacyer TpyoOnpoBo0B.
. 'mppasnvka: Mocksa: FOpaiit, 2019
©)
CamocTosTe/IbHOE U3y4YeHre TeopeTHUeCKOro E. B. Adanacses. . I'nipapvka:
Matepuasia (pabora C JIEKIMOHHBIM MaTepHUaioM U CII6.FI'TY "BOEHMEX" um. 1. ®. 8
nuTeparypoit). [loAroToBka K rpakTuieCKUM YctuHoBa, 2008 (Bce r71aBbI)
3aHATUAM. [logroroBka K 3adety rno gucuurivHe.  |b. B. YxuH. . [uapaBinyeckue MalllvHbI.
Hacocel, BeHTUIATOPBI, KOMIIPeCCOPbI U
rugponpusog: M.: @opym, 2011 (7)
Wrtoro 1o pazaeny 7 8
Pa3pen 8. I'nppaBiuueckuii yaap.
CamocrosTebHOE U3y4YeHre TeOPeTUYeCKOro I'. 4. Cypos, A. H. Buxapes, U. 1. 8
Marepuasa (paboTa C JIeKLIMOHHBIM MaTepuaaoM U | JlonroBa. . ['nipaBnvKa U ruiponpuBOf,
nuTeparypoit). [loAroToBka K rpakTuueCKUm B MIpUMepax U 3aiayax: ApXaHTeabCK:
3aHATUAM. [loAroTOBKa K 3a4eTy 10 JUCLIUILIMHE. N3n-Bo CADY, 2010 (BCe r/1aBbI)
13 21541




b. B. ¥xuH. . 'napaBnnueckyie MallvHbl.
Hacocsl, BeHTUIATOPBI, KOMITPECCOPBI U
ruzaponpusof: M.: ®opym, 2011 (8)

Wrtoro no pasgeny 8 8

Pa3gen 9. I'mapaBiMueckye MallMHbI.

b. B. ¥xuH. . I'ngpasnvka: M.: ®opywm,
2010 (9,11)

b. B. ¥xuH. . ['napaBnnyeckue MallinHbI. 6

Hacocsl, BeHTUIATOPBI, KOMIIPeCCOPBI U

rugponpusog: M.: ®opywm, 2011 (2,4,6)

CamocrosiTesTbHOE M3yUYeHHe TeOpeTHueCKOro
Marepuasa (paboTa ¢ JIeKITMOHHBIM MaTephajioM 1
nuTepatypoit). [loAroToBka K rpakTuueCKUm
3aHsTUsIM. [ToATOTOBKA K 3aueTy I0 JUCLUTIIMHE.

Wroro mo pa3zeny 9 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TUJPAB/INKA B APKT

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora
*  YCTHBIH OMPOC CTYAEHTOB;
e /IOMallIHee 3a/laHue;

e KOHTpOJ/IbHast paborTa;

e 3auyeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

¢ IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
¢ TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

YCTHBII 0IPOC CTY/I€HTOB

Orpoc poBOAUTCSA Ha NMPaKTUUeCKUX 3aHATUAX. CTyleHTy 3a[ar0Tcs 3 BOIIpocCa 110 paszesy
JUCLIUTUTHUHBL. [I/1s yCeIHoH aTTecTaliui Heo6X0JUMO MpaBU/IbHO OTBETUTh HE MeHee, ueM Ha 2 BOMpoca.
CTygeHT [J0/DKeH TI0Ka3aTh BiiajieHre TeopeTnyeckor nHpopMaLel, Moy4eHHON Ha JIEKLIMOHHBIX 3aHSATUSX U
B PaMKaX CaMOCTOSITeJIbHOM PabOThI; OTBET [JO/KeH ObITh CoflepKaTe/TbHbIM M apryMeHTHPOBaHHbBIM.
CnucoK BOMIPOCOB /11 yCTHOTO orpoca npuBeieH B Y MK 1uclUmvHBL

JoMaiiiHee 3a/jaHue
HomariiHee 3ajaHye BK/IIOUaeT B cedst pelieHue ABYX 3a/jauM 110 TeMaM MPaKTUUeCKUX 3aHSTHH.
[IpumeHsieTcs crefyroliiasi OljeHKa pe3y/bTaToB:
- TIPaBU/ILHO PellleHbl 2 3a/lauu - CIaHo;
- IPaBUJILHO petiieHa 1 3aiaua + He3HauKWTe/TbHBIe OMTUOKY B pellieHHH BTOPOU 3a7iauu - C/IaHo;
- IPaBWILHO peliieHa 1 3ajjaua - He CAAHO;
- He pellleHa HYM OJjHa 3a/jaua - He CZ,aHo.

IIpumeps! 3agau nipuBegeHsl B Y MK [UCLIATIIAHEL.

KouTponnHas pabora

KonTponbHast paboTa Bk/touaeT B ceOst 3a/1auu 110 TeMaM MMPAKTUUeCKUX 3aHITHH.
[TpumeHsieTcs ciiefytoliast OLeHKa pPe3y/bTaToB:
- TIPaBWILHO PellleHbl 2 3a/lauu - CAaHo;
- IpaBUJILHO petiieHa 1 3aziaua + He3HauKWTe/TbHbIe ONMMOKY B pellieHHd BTOPOU 3ajiauu - C/IaHo;
- PaBW/ILHO peliieHa 1 3ajjaua - He CAAHO;
- He pellleHa HYA OJTHA 3a/jaua - He CAaHO.

ITpumepsl KOHTPONIBHBIX 3a/a4u NpuBesieHsbl B Y MK UCIUIUIMHEL

3auert

s pomycka K 3auéTy HeoO0X0JUMO BBITIOJTHUTH BCE KOHTPOJIbHBIE MEPOIIPUSTHS, TPeIyCMOTPEHHBIE
rpauKoM KOHTPOIBHBIX MEPOTIPUSATHH.
3auéT npoxoauT B hopme cobecenoBanus. Ha cobecenoBanuy mpu 3aueTe MPUMEHSIETCS CJIeyOIasi Ol[eHKa
pe3yJ/bTaToB:
- IPaBUJ/ILHBIN OTBET Ha 00a BOTPOCA - 3aUTEeHO;
- IpaBW/IbHBIA OTBET Ha OJWH BOIPOC + MpaBU/IbHbIE OTBETHI Ha JOTOJHUTE/IbHbIE BOMPOCHI - 3aUTEHO;
- HET NPaBU/IbHBIX OTBETOB HU Ha OJH BOMPOC - HE 3a4TeHO.

Bonpockl, BHIHOCHMBIe Ha 3a4éT:

1. ®usnueckue CBONMCTBA KUAKOCTU: CTUIOIIHOCTDb, C)KUMAaeMOCTb, BSI3KOCTb. ..
2. CBoliCTBa HaNpsKEHUM U MOBEPXHOCTHBIX CUJI, JeHCTBYIOLLIMX B )KUJKOCTU
3. [laByieHue B XXKUJKOCTU

4. Metop, Jlarpanska /151 U3y4eHus1 IBIKeHHUs )KUKOCTH
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5. Metop Diisiepa AJ1s1 U3y4YeHUs [JBIKEHUS )KUJKOCTU

6. JInHuA TOKa, CTPyMKa TOKa, )KUBOE CeyeHue

7. Buzpl pacxonoB

8. YpaBHeHUe Hepa3pbIBHOCTHU

9. YpaBHeHUe [IBIKEHUS B HAlIPSDKEHUSX

10. O600I11IeHHBIN 3aKOH BsI3kOCTH HbIOTOHA

11. YpaBHenue bepnymn

12. TIpumMepsl Ha TIpUMeHeHHe ypaBHeHUst bepHynmu: pacxogomep Bentypu, TpyoOka ITuto

13. YpaBHeHue bepHysau [ MOTOKA peaibHOM >KUJKOCTU

14. I'nppasnuyeckye norepu

15. Teopema 06 M3MeHEHUH KOJIMUECTBA JIBWKEHUS

16. OCHOBBI TEOPUHY THAPOJUHAMUYECKOTO MOJ00MSI

17. Be3pa3mepHbie KPUTEPHH, X (HHU3UUECKUM CMBICIT.

18. Pe>xuMbl TeueHUst JKAULKOCTH

19. JlamuHapHOe yCTaHOBUBIIIEeCs: TeueHre HeC)KUMaeMOU JKUAKOCTH

20. JlamrHapHOe TeueHue )KUJKOCTH B 1]e/IeBOM 3a30pe

21. JlaMuHapHOe ABWKeHHe XUIKOCTU B KPYI/IOi TpyOe

22. OcobeHHOCTH TeUEeHUS KUAKOCTH TIPU TYPOYIEHTHOM peXXUMe

23. TToTepu Haropa Ha TpeHUe B TPyOax rpu TypOy/eHTHOM pexxume: rpadviku Hukypazaze u MypuHa
24. MecTHble rujpas/ivyecKye COIPOTUB/IEHUS: BHe3allHOe pacCllvpeHue, Cy>XKeHue, II0BOPOT,. ..
25. TuipaBIuUecKuii pacueT TPyOOPOBO/IOB: MPOCTOMH TPyOOMPOBOJ

26.a. T'vppapnrueckuii pacueT TpyOOIIPOBOAOB: CIOXKHBIM TPYyOOIIPOBOZ, — MOC/Iel0BaTe/IbHOE COeAHEHNe
26.6. I'mapaBmMyeckuid pacueT TPyOOTIPOBOJOB: CJIOKHBIN TPYOOMPOBOZ, — MapasienbHoe CoeAuHeHre
26.B. T'uapaBiuuecKyii pacuyeT TpyOOIIPOBOOB: pa3BeTBIeHHbIN TPyOOIPOBO,

27. TpyOoIpoBO/, ¢ HACOCHOH MofIaUelt KUKOCTH

28. UcTeueHus yepes OTBepCTHUS U HACALKU

29. UcteueHue B ra3oByro cpely

30. VcTeueHue uepe3 Majioe OTBEPCTHE B TOHKOM CTEHKe T10[] YPOBEHb KUKOCTH

31. UcTeueHue uepe3 BHELIHUM LUIWHAPUYECKUI Hacaj0K

32. I'uapaBIuuecKuil yaap B TpyOOIIpOBO/e

33. CKOpOCTb pPaclpoCTpPaHeHus yJapHOU BOJTHBI TIPY THZAPaBINYECKOM yzape.

16



[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
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YCTHBIN
3 5 |[Pa3pen 1. CBoiicTBa KU/JKOCTeH. 10 5 1 4 5 10 | 10 ompoc
CTYZIEHTOB
YCTHBIM
3 5 |Paspgen 2. I'mapocraruka. 11 6 2 4 5 10 | 10 onpoc
CTYZIEHTOB
YCTHBIM
3 5 Pazpnen 3. Kunemaruka u 12 - 3 4 5 10 | 10 onpoc
AUHAMHUKA YXHJKOCTH.
CTYZIEHTOB
Pa3pen 4. PexxuMbl TedeHUs
3 g | KHJAKOCTH B TPy0ax ¥ OCHOBBI 15 8 ? 6 - 2 1 HomaiiiHee
TeOpHHU ru/IPoMHAMHUYECKOr0 3a/laHre
nojooums.
3 5 Paszpgen 5. MectHble 13 6 2 4 7 12 | 12 HomaiHee
CONMPOTHUBJIEHUS. 3a/laHre
Pa3zpgen 6. VicTeueHue >XUJKOCTH YCTHbili
3|5 AT B A 10 4|2 2 6 | 12 | 12 | onpoc
yepe3 0TBePCTHA M HACAKH.
CTY/IEHTOB
3 5 Paspen 7. I'mppaBindeckuit 15 7 1 6 8 12| 1 KonTposibHasg
pacuyet TPyOONPOBO/IOB. pabora
3 5 |Pa3pen 8. I'mapaBnuueckuii ynap. | 12 4 2 2 8 12 | 12 KonrporbHast
pabota
Pa3pen 9. I'mapaBiuueckue YCTH Il
3|5 Aen J. LUaAp 0] 4| 2] 2 6 | 10 | 10 | ompoc
MaIlUHbI.
CTY/IEHTOB
Bcero 3a 5 cemectp 108 | 51 17 34 57 | 100 | 100
Bcero no gucuumnInHe 108 | 51 17 34 57 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1

Ne 1

Ne 2

Ne 3

No 4
Ne 5

Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

DopMy/IHPOBKA KAaKOro 3aKOHA 3ByYHT CJIEAYIOIMM 00pa3oM: Ha TeJio,
MOrPY)KEéHHOE B JKHKOCTh HJIM I'a3, JeiiCTByeT BbITA/IKUBAKOILIAS CHJIA, YHC/ICHHO
paBHasi Becy 00béMa XUAKOCTH WM ra3a, BHITECHEHHOI'0 TeJIoM?

Kak Ha3bIBaeTcs BeC BOAbl, BbITeCHsIEMOH Te/I0M, NOJTHOCTBI0 U/IM YaCTUYHO
MOrpyXéHHbIM B BOAY?

Kak Ha3bpIBaeTcs OTHOIIeHHe TIJIOIA/{U )KUBOT0 CeYeHUsA K CMOYEeHHOMY
nepuMerpy?

Ha kakue fBa BH/ja Nopa3Ae/IsioT rHApaB/InyecKye CONPOTHBIeHUs?

Kak Ha3bIBaeTcsa ToukKa nepecedyeHvus HOA’BEMHOﬁ CHJIbI ITPHU HAK/IOHHOM
M0/I0)KeHUH TeJia C 0ChI0 I/IaBaHuA?

Kak Ha3sbIBaeTcsi ;BHKeHHe, IIPH KOTOPOM IOTOK CONPHKACAETCs 10 BCEMY
NePpUMeTPY JKHBOr'0 Ce4eHHsI CO0 CTeHKaMH pycia?

Ha xakue BHABI pa3je/Ifg0T AelCTBYOIINeE Ha )XUAKOCTh BHEIITHHE CUJIbI?
Maccy XUAKOCTH, 3aK/IIOUEHHYI0 B eJUHHULIE 00bEéMa, HA3bIBAIOT .

Kaxk Ha3biBaeTcs JjaBieHue, BEIpayKaeMoe B e[JMHUIIAX BLICOTHI CTO/I0A TIepeMeliaeMoi
JKUIKOCTH?

Kak Ha3bIBaeTCsA KOMIOHEHT TOIUIMBA, KOTOPBIH 0CTAéTCsA B TOILUIMBHOM 0aKe U B
MarucTpaiv NUTaHUsl B MOMEHT HapylleHHs CIVIOIIHOCTH [I0TOKa Ha BX0je B
HacoC ABUraress?

Bonpocbl 3aKkpbimozo muna:
Yemy paBHa IVIOTHOCTH PTYTH?

- 750 kr/m3
- 1000 kr/m3
- 1250 kr/m3

- 13600 kr/m3
M366ITOK a0CO/TIOTHOTrO AaB/IEHHUS HA/] aTMOC(EPHBIM HAa3bIBAETCA:

- BAKYYMMeTPHUYeCKUM [laBIeHHeM
- Ibe30MeTPUUeCKUM JIaB/ieHueM
- MAaHOMETPUYeCKUM [IaB/IeHHEeM

- I1IOJIHBIM [1aB/IeHHEM
Cnoco0HOCTEL IVIaBaOLLero Te/id, BbIBEAEHHOI0 U3 COCTOAHUA PABHOBEeCHUS, BHOBb
BO3BPallldTHCA B 3TO COCTOSAHHE HA3bIBAETCHA:

- HeToTOI/ISIEMOCTh
- YCTOMUYUBOCTh
- TIJIaBy4eCcThb

- OCTOHYMBOCTb
Yemy paBHa 1 Texauueckasi atmocgepa?

-101,3 xI1a
- 1000 MM pT. CT.
- 98,1 kIla

- ofiHOM (hu3uueckou atMocdepe
XapaKTepuCTHKOI Hacoca Ha3bIBaeTCs:
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- 3dBUCUMOCTBb U3MEHEeHUA [aB/JIe€HHA U PaCX0/a IMPpHU U3MEHEeHHWHU YdaCTOThI BPpAllleHUA
BadJjld

- ero reoMeTprUyecKre XapakTepUCTHUKU

- 3dBUCMMOCTbB HAIlOpa, CO034aBa€MOro HaCoCowMm, OT ero roAduu rnpu IOCTOSIHHOM
YaCTOTe BpallleHKd BadJ/la

- ero TexHUUeCKHUe XapaKTepUCTUKKN: HOMUHA/IbHOE [laBjIeHre, pacxo[, U 4acToTa
BpailleHus Basa, KI1/I
Ne 6 Yemy paBHO aTMoc(epHOe aB/IeHHe IPH HOPMAJ/IbHBIX YCI0BHAX?

-1000 ITa
- 100 kITa
- 100 MIla

-100 ITa

Ne 7 Kakoe u3 yTBepiKeHHil BepHoe?
- TpyOOMpOBOZ, SIBISIETCSI KOPOTKUM I1pH [|/TiHe MeHblile 50 MeTpOB, a ATMHHBIM — I1pU
JyiuHe 6ostbiie 50 MeTpoB.
- TpyOOTIPOBO/, SIBISIETCSI KOPOTKKUM I1pH JyTiHe MeHblile 100 MeTpoB, a AJIMHHBIM — TIPH
nvHe 6ostbiie 100 MeTpoB.
- TpyOOIIPOBOZ SIB/ISIETCS KOPOTKWM TIPU AJTHE MeHbIle 50 MeTPOB, a JJTMHHBIM — MpU
e 6osbize 100 meTpoB. B unTepBase 50-100 MeTpoB TpyOOIIPOBO, MOXKET
CUNTATLCS KaK JJIMHHBIM, TaK ¥ KOPOTKHM.
- TpyOOIPOBO/, SIBSIETCSI KOPOTKUM I1pH [yTHE MeHblile 50 MeTpoB, CPeAHUM — IPU
pyuHe 50-100 MeTpoB, a AMMHHBIM — 11py AnvHe 6osbie 100 MeTpoB.

Ne 8 1 uTp paBeH:
- 0,001 m3
- 0,01 m3
-0,1 m3
-1mM3
Ne 9 W peanbHOM )XUIKOCTBI0 HAa3bIBAETCS:

- JKUJKOCTb, B KOTOpOﬁ OTCYTCTBYET BHYTPEHHEe TpeHUe
- )KUAKOCTb, ITOAXOAAILas A/ TIPUMEHEeHUA
- JKUJKOCTb, CIrIoco6Hast CKUMAaThCS

- )KUJKOCTB, CylLIeCTBYIOLIasdA TO/ILKO B OIIpeAe/I€EHHBIX YC/IOBUAX
Ne 10 HpI/I HCTEeYEHHUH )XUTKOCTH U3 OTBepCTI/lﬁ OCHOBHBIM BOIIPOCOM ABJ/IAAE€TCH:

- ompe/ie/ieHr e CKOPOCTH UCTEUEHUS U PACXOIA KUAKOCTH
- oripe/iesieHre HeoOX0JMMOr0 JiaMeTpa OTBEPCTH
- oripesiesieHre oObeMa pe3epByapa

- oTIpeZiesieHVe TUPABINUECKOTO COTIPOTHBIIEHHSI OTBEPCTHSI

Bonpocbl omKpblmoz2o muna:

Ne 1 damvurell Kakoro y4éHoro Ha3bIBaeTcs (hopMyJia Jijist Oripee/iIeHHsi CKOPOCTH
pacnpocTpaHeHus yjapHO# BOIHBI B TPyOonpoBoje?

Ne 2 Epununeit jaBiaenus B cucreme CU saserca

Ne 3 Yto u3 cedsi IpeACTaB/IsAeT ypaBHeHHe BepHY//IH ¢ reoMeTpUYeCcKOoH TOUKH
3peHusn?

Ne 4 IMepeunciuTe TpH 00/1aCTH IUAPABIHYECKHX CONPOTHB/IEHUH NMPH TYPOY/IeHTHOM
JBIKEHUH KUAKOCTH.

Ne 5 Kak Ha3bIBaeTcs siB/IeHNe, BO3HUKAIOIIee P Pe3KOM U3MeHeHHUH CKOPOCTH

ABH)KEHHUSA )XUAKOCTH HU3-3d IO/THOT'0 W YdCTUYHOI'0 3aKPBITHUA 3d/IBH)XKKH WIHA
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Ne 8

Ne 2

Ne 3

Ne 5

MpPH HapylIeHHH PadoThl HACOCOB M CONPOBOXKAAIOIeecs 00/ILIINM MOBBIIIEHHEM
JlaB/ieHun?

Jina uero cayxur ¢opmysia Japcu-Beiicoaxa?
YTo BHIYHCISAIOT N0 opmyiie

= fameay,

I"rs.=|:| P 2
Jono/iHNTeIbHOE KOJIMYeCTBO TOI/IMBA, KOTOpoe Heo0X0AMMO 3anpaBuTh B 0aKku
PaKeThl, YTOOBI CKOMIIEHCHPOBATh BO3MO)KHOE YBe/IHUeHHe 110 CPAaBHEHHIO C
pabdouuM 3amacoM pacxo/ja TOIJIMBA HAa MapIIeBOM pe)XHMe 0/I6Ta B YCI0BHAX
BO3MYILIEHHOT0 110/16Ta — 3TO .

Kakue ocHOBHBIE TPe0OBaHHS NPEABAB/IAIT K TOIUIUBHBIM 0akaM paker?
Ha kakue Ba THIA JeATCA TOITHBHbIe 0aku JKP]]

Bonpocsbl 3akpbimozo muna:

IIpu Re < 2300 pe)xum ABYIKEHHS XXUAKOCTH

- JlaMHMHapHbIN
- TypOy/IeHTHbBIH
- TTepexoHbIN

- KaBUTAI[MOHHbBIN
ITo dopmyte

AH =Y
g

BBIYHC/ISAIOT:

- U3MeHeHMe Haropa Ipy HeMpsIMOM TH/paBlIdvyeCcKOM yaape
- U3MeHeHHe (a3bl TUAPABINYECKOTO yapa

- U3MeHeHHe Harlopa Npy NPsSIMOM THJPaBINUECKOM yaape

- U3MeHeHHe CBOOOJHOTO Haropa
Yro Bpruncasa0T no Gopmyiie

£=al-1)

w1
- TM/IpaBAnyeCKUi K03(hGMHUIMeHT TPeHUs /1Sl BOAOIIPOBOJHBIX TPYO
- TH/IpaBAnYeCKUi K03(hGUIMEHT TPeHUS B MEPEXOAHON 00/1acTH

- K03¢hULIMeHT COMPOTHUB/IeHUS IPY BHE3aITHOM pacIlIipeHun

- TUpaBIr4ecKrii kK03GULMeHT TPeHUs
B pyiMHHBIX TPyOOnpoBoaax:

- TIOTePH Harlopa 110 JjIiHe 3HAUMTeNbHO 00JTbIlle MEeCTHBIX ITOTEPh Haropa
- MeCTHbIe TIOTEPU Haropa 3HauMTeTbHO OOJTbIIIE TOTEPh HATIOpa TI0 JI/TUHE

- MeCTHbIe TIOTepH Haropa copa3MepHBI C TIOTepsIMU Hariopa 1o JiTiHe

- IOTEPH TIPeHeOPEXXUMO MaJIbl
B xopoTkux Tpy6onpoBoaax:

- TIOTepH Hariopa 1o JiJIMHe 3HAYUTeTbHO OOJIbIIIe MeCTHBIX TIOTepPh Haropa
- MeCTHbIe TIOTepH Hariopa 3HauuTe/IbHO OOoJIbLIIe ITOTePh HAIopa M0 JJIHHe
- MeCTHbIe TIOTePH Haropa Copa3MepHbI C TIOTepPsIMU Hariopa o JiTiHe

- TIOTepH NMPeHeOPeKUMO MaJibI
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Ne 6 O0BbéM ra30Boii NOAYIIKY B TOIVIMBHBIX 0aKax PaKeT COCTABJISAeT:

- 1...5% or nonHoro o6néMa baka

- 10...20% ot noHoro oonéma 6aka
- 15...35% ot nosHoro oonéma 6aka
- 25...50% ot nosHoro oonéma 6aka

Ne 7 Pacxop 1oToka 0003HaYaeTcsi TaTHHCKON OyKBO¥A:
-V
-P

-H
No 8 JKuBoe ceueHue 0003HaUaeTCA OyKBOIi:

-W
-S
-0

-F
Ne 9 YpaBHeHue bepHy/uTH A/IA ABYX Pa3/IMUHBIX CeYeHUH MOTOKA AAeT B3aMMOCBA3b
MEeXJAy:

- IlaBJieHHeM, PacXo/iOM U CKOPOCTBIO
- CKOpPOCTHI0, faBjieHreM U ko3dduimentom Kopuonuca
- 1aBJiIeHHEeM, CKOPOCTBIO U TeOMeTPHUUeCKOM BICOTOU

- FeOMeTPUYeCKOI BBICOTOM, CKOPOCTBEO, PACXOZIOM
Ne 10 OT KakuX IapaMeTpPoOB 3aBHCHT 3Ha4yeHHUe yuciaa PeitHonb/ca?

- OT ;riameTpa TpyOONPOBOZA, KWHEMaTHUeCKOM BSI3KOCTH JKHJKOCTH U CKOPOCTH
IBIKEHHS )KUKOCTH

- OT pacxo/ia )XUJKOCTH, OT TEMITEPATYPhI XXUAKOCTH, OT JJTMHBI TPYyOOTIpOBOja
- OT AUHAMUYeCKOU BA3KOCTH, OT TVIOTHOCTU U OT CKOPOCTU ABMKEHUSI )KUJKOCTH

- OT CKOPOCTH JIBIDKEHHUSI KHJJKOCTH, OT [IIEPOXOBAaTOCTH CTeHOK TpybompoBoza, oT
BSA3KOCTH KUAKOCTU
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