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JIner perueTpanun H3MeHEHUI H (ONOJHEHUH

No Paznen Kpatxoe conepxanue Hara. [Toanuce
/0 | IpOTpaMMBbl V3MEHEHHS/ TOTIOTHEHUS Howmep 3aB.
IpPOTOKOIA Kadenpoit
3aceaHus
Kadeaprl
1 8 AxTtyanuzanus pazgena  «Yuebno- | 11.09.2018
METOIUYECKOE u nHpopmarmornsoe | [TpoToxon Ne2 /9( -~
obecreueHne QUCIUIUTHHBIY
2 8 AxTyanuzanus OCHOBHOM u | 10.09.2019
INOTIONHUTENBHON JUTepatyphl, a Takxke | [Iporokon Ne2
OPOrpaMMHOIO OOECIICUeHUsS] ¥ HHTEPHET-
pecypcoB B pazzene «YgebHo-
METOIIECKOe U UHGOPMAITHOHHOE
ofecrieyeHne JUCIUIIITHHBDY
3 8 AxTyanuzanus OCHOBHO# u | 01.09.2020
JOTIOJHUTENBHON JHUTEepaTyphl, a Takxke | [IpoToxor Nel

IPOrpaMMHOI0 0O€CIIeUeHHS U HHTEepHEeT-
pecypcoB  «Y4eOHO-METOAMYECKOe U
UH(OPMAIOHHOE obecrieueHue
JUICLIUTLTHHBDY




HLeaslo ocBoeHus nuciuiinHa «HacocHoe 1 BO31yX0lyBHOE 000pYAOBaHUE» SIBIISIOTCS:
dbopMupoOBaHUE y CTYIEHTOB 3HAHUI B 00JIACTH MPOEKTUPOBAHUS HACOCOB U BO3AYXOyBHBIX

CTaHLUH B COOTBETCTBUHU C JICHCTBYIOIIMMU HOPMAaTUBHBIMU TPEOOBAaHUSIMU

33}13‘11/[ AUCHUIIJIMHBI — YCBOCHUC CTYACHTAMM:

N3YUCHUC OCHOBHBIX 3aKOHOB JABHKCHHUA JKHAKHX H F33006p33HBIX cpena

MMPUMCHHUTCIILHO K O6I>CMHBIM, JIOIMaCTHBIM U CprﬁHBIM Har"HeTaTciisiM,

- HaBBIKOB BBIOOpa HACOCOB Ha  MPEANPUATHH C YYETOM creuupuxu

MMPOU3BOACTBA U KOMIIJICKCHOT'O UCITIOJIb30BAHUS BOIBI;
- IIOJIY4CHHE HABLIKOB pacyeTa HarbHeTaTeslel B CHCTEMax TCHJ'IOCH36)KCHI/I$I, OTOIIJICHMU,
BCHTUJISIIMU, KOHAUIITMOHUPOBAHUA U ra3oCHa0KEeHUs.

2. Mecto gucuumiunsl B ctpykrype OOII noaroroBku 6akanaspa

Huctunmuaa b1.B1.J1B.10.02 «HacocHoe u BO3ayxXoayBHOE 000pYIOBaHHUE» SIBISCTCS
00513aTeIbHON TUCIUIUIMHON BapHAaTUBHOW YacTW MNpOo(ecCHOHAIBHOTO IHMKIAa Mpoduis —
TemorazocHa0xeHre U BEHTHIISALUA.

W3ydenune nUCHMIUIMHBI Oa3UpyeTcss Ha 3HAHUSAX, YMEHHUAX M HaBBIKAX, IPUOOPETEHHBIX
CTyICHTaMH B XOJ€ HW3yYCHHUs IUCHUIUIMH: «Martematuka», «®DPusuka», «MHPOpMaTHKa»,
«OCHOBBI THAPABIIUKU».

3HaHUSA M YMEHHUs CTYACHTOB, MOJYYEHHbIE NIPU M3Y4YEHHM IucUUIIMHbBI «HacocHoe u
BO31YXO/AyBHOE 0OOOpyJqOBaHHE» OyIyT HEOOXOIMMBI WM TIPU BBINOJHEHHM BBITYCKHOU
KBATH(UKAITMOHHON PaOOTHI.

3. Komnerenunu odyuaromerocsi, popmupyembie B pe3yJibTaTe 0CBOEHUSA
AMCUMILIUHBI:

[Mpouiecc wm3ydeHus gucnuruinHbl «HacocHoe u  BO3myXoayBHOE 00OpyHAOBaHUE»
HanpaBJieH Ha (OPMUPOBAHUE CIEAYIONNX KOMIIETEHIIUH:

Crp YpOoBEHb OCBOCHHSI KOMIIETEHLIUN
YKTYPHBIN
AJIEMEHT 1 . C . B .
COMIICTCH OpOTOBBII YPOBEHb penHuil ypoBeHb BICOKUI YPOBEHb
0207
OIIK-1 - cnocoO0HOCTHI0O HMCHOJIB30BATh OCHOBHBbIC 3aKOHBI €CTEeCTBEHHOHAY4YHBIX

AUCHUILIMH B HpO(l)eCCI/IOHaJIbHOﬁ ACATECJIbHOCTH, NPUMECHATL METOAbI MATEMATHYECKOI0
AHAJIM3a M MaAaTEMaATHYE€CKOIo (KOMHLIOTepHOFO) MOAC/IUPOBAHUNA, TEOPETHYECCKOI0 H
IKCICPUMEHTAJBbHOI0 HCCJICT0OBAHUSA

3HaThb

OcHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCLUUIUIMH IPUMEHSEMBIE B THIPO- U
a’poJMHAMUKE, TEOPHH JIONACTHOTO JABMKCHHMS U KMHEMAaTHUYECKHE CXEMbI JBHIKCHMUSI
KHUJIKOCTH U Ta3a, 3aKOHOMEPHOCTH PETryIUpOBaHMs pabOYUX MapaMeTpoB MAIIUH

VYmeTb

Hcmonp30BaTh OCHOBHBIC 3aKOHBI  JIOIACTHOTO  JIBMYKCHUS U THIPO-
a’pOIMHAMUKH, KAHEMAaTUYECKUE CXCEMbI JIBIDKCHHS JKHUIAKOCTH M Tasa ,
3aKOHOMEPHOCTH PEryJIMPOBaHUs pabounX MapaMeTpoB MaIIvH B MPOo(ecCHOHATBHOMI
nesteabHOCTH. COCTaBIsATh YpaBHEHHE JHEPreTHYECKOro OajaHca CHCTEMBI |
TATOAYTHEBON YCTAHOBKHU

Bnanets

MeTogaMu TEOPETHYECKOTO M HKCHEPUMEHTAIBHOTO MCCIEIOBaHUS PAaOOTHI
UCKYCCTBEHHBIX OOYIUTENEH TATH.

HaBpikamu cocTaBiieHHs, aHalu3a M MCIOJIB30BaHUS TIpaUKOB HX paboumx
XapaKTEPUCTHK.

IIK-8 - B1ageHneM TexXHOJIOrHel, MeTOJaMH JOBOAKH H OCBOEHHS TEXHOJOIHMYEeCKHX
NMPoOIECcCOB CTPOUTENBHOI0 TMPOW3BOJACTBA, JIKCILUIyaTalluM, OOCHY:KMBAHMS 3IaHWI,
COOPY:KeHHUii, HHKEHEPHBIX CHCTEM, MPOU3BOJACTBA CTPOUTEILHBIX MATEPHAJIOB, U3/IeJTHIl U
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KOHCTPYKUMH, MAIIIMH U 000PYy10BaHMS

3HaThb Ha3nauenne , OCHOBHBIC KJIacChl MPUHIMIBI PAOOTHI M AKCIUTyaTallud
COBpeMeHHBIX HACOCOB U BeHTI/IJ'DITOpOB nu KOHpGCCOpOB

VYmeTb [Tonp30BaThbCsl TEXHOJIOTMEW MOHTaXXa, METOJaMU JOBOJKH ,IyCKa IpHU
E)KCHJ'IyaTaI_[I/II/I, n O6CJIy)KI/IBaHI/I}I COBpeMeHHBIX HaCcoCoB , BGHTI/I.H}ITOpOB 158
KOMITPECCOPOB

Bnanets HaBplkamMu WCTIBITAHWNA , JUATHOCTUKH M OICHKH Pab0OTOCTIOCOOHOCTH

HACOCHOTO M BEHTHJIALIMOHHOTO 000pYyI0BaHUS




4 CTpyKTypa u cofepKaHue JUCHUILINHBI

OO01mast Tpy10eMKOCTh TUCIUTUINHBI COCTABISIET 3 3a4eTHhBIE eqUHUIIBI, 108 4acoB B TOM UuUCIIE:

-KOHTaKTHas padorta- 12,9

aynuTopHas Harpy3ka — 10 akang.uacoB

-camMocTosATeNbHas padoTa — 86,449acoB;

- MOJrOTOBKA K K3aMeHy — 8,7 4acoB.
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1. Kpatkuii wucropuveckuii o0630p| 4 0 0 0 10 |Ilouck  nomonHUTENHHOU|PPOHTAIBHBIN OMPOC OIIK-1 - 3yB
pa3BUTHUS  HArHETATENbHBIX  MAIIWUH uH(poOpMalIUK O 3aJaHHOU
(HAcocoB, KOMITPECCOPOB, TemMe (pabota c
BEHTUWIATOPOB). Pojb OTEUECTBEHHBIX oubnuorpaduyeckum
YUEHBIX B PA3BUTHH TEOPUHU U MPAKTUKU MaTepuaIamH,
MIPUMEHEHUS HarHeTaTeseu. CIIPaBOYHHUKAMHU,
[Ipumenenne  HarueraTeneu B KaTajoramu).
cUcTeMax BOJIOCHAOKEHUS u
BOJIOOTBE/ICHUSI.
4 0 0 0 10 |Ilouck  nmomomHUTENbHOW|DPPOHTATBHBIA OMPOC OIIK-1 - 3yB
. HH(pOpPMALUA TIO 3aJaHHOMU
2. Knaccudukanus Haruerarened 1o (bopmary a
. TeMe (pabota c
npuHuuny aedcreus. JloctouHcTBa U
o oubnuorpaduyeckum
HEJOCTaTKW HarHerareie pa3IuyHOro
MaTepuaIamH,
tuna. O61acTb UX TPUMEHEHHUS.
CIPaBOYHHUKAMH,
KaTajgoraMu).
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4 1 0 0 10 |Ilouck  nmomonHUTENbHOW|PPOHTATBLHBIA OMPOC OIIK-1 - 3yB
uHbOpMalUK IO 3aJaHHON
3. JlonactHelie HarHetatenu. Cxema u Teme (pabota c
IIPUHLIMII NEeUCTBUSL. OcHoBHbIE oubnuorpaduyecknum
SHEPreTHYECKHEe MapaMmeTpsl paboThlI. MaTepuaIamH,
CIPaBOYHHUKAMH,
KaTajgoraMu).
4 1 0 0 10 |Ilouck  nmomomHUTENbHOW |PPOHTATBHBIA OMPOC OIIK-1 - 3yB
uHbOpMalUK IO 3aJaHHON
4. npuBuyalbHble TEOPETUUYECKUE U TEME (pabota c
peanbHbIC XapaKTEPUCTUKU oubnuorpaduueckum
TypOOMaIITHH. Marepuaiami,
CIPaBOYHHUKAMH,
KaTajoramu
5. Pabota Hacoca B cetu| 4 1 2 0 10 |BoinonHenue 3aiuTa pe3ynbTaToB [IK-8 - 3yB
TpyOOnIpoBO/IOB. BHemHss ceTh, ee 21 J1a00paTOPHBIX pabor,|1abopaTopHOil paboTHI
xapakrepuctuka. Hamop pasBuBaemblil MPeIyCMOTPEHHBIX paboueit
HacocoM. Touyka  DHEPreTH4ecKOoro MPOrpaMMON AUCUIUIUIHHBI.
PaBHOBECHSI CUCTEMBI.
4 0 4 0 15 |Boimonnenue
6. CoBmecTHast paboTa HACOCOB Ha OJTHY 3aiuTa pe3ynbTaToB
1a00paTOPHBIX pabor, .
CETh. [TapamnensHoe " . | TabopaTopHO# pabOTHI [TK-8 - 3yB
MPEAYCMOTPEHHBIX pabodeit
IIOCJIEZI0BATEIBHOE COEINHEHUE. 9
IIPOrpaMMOl TMCHUIUIMHBIL.
7. OCHOBBI JIONACTHOTO JIBIKEHHA.| 7 0 0 0 10 |ITouck OCHOBHOM | PpOHTATIBLHBIA OMPOC OIIK-1 —3yB
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Kunematnueckass cxemMa  JIBUXKEHUS nH(popMaluy MO 3aJaHHOU

KUAKKOCTH.  OCHOBHOE  ypaBHEHHE TeMe (pabota C

TypOoMamuH  (ypaBHeHHe Diinepa). oubnuorpaduueckum

OcHOBHBIE CHOCOOBI  PETYIUPOBAHUS MaTrepuaiamu)

Hanopa, pa3BHUBaeMOr0 HaCOCOM.

8. Bentwnsatopsl.  KoHcTpykTuBHBIEC| 4 1 0 0 11,4 (Ilouck  pomosHUTENIbHOUN | DpOHTANBHBIA OMPOC I1K-8 — 3yB

ocobeHHocTH W BuAbsl. OceBble U uH(popMalUK O 3aJaHHOU

IIEHTPOOEIKHBIE TypOOMAaITHBI. TeMe (pabota c

IIpeumymectBa U HEJ0CTaTKH. oubnuorpaduyeckum

JlnaroHansHbIe u KaHaJbHBIC MaTepHaJaMH,

BEHTUJISITOPBI Obnactu ux CIPaBOYHHUKAMH,

MIPUMCHCHUS. Karajoramu

Hroro mo xypcy 4 4 0 86,4 OK3aMeH




S O6pa3oBaTesibHbIe H HHPOPMALMOHHbIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJIX0Ja MPeIyCMaTpUBAET UCIOIb30BaHHUE B y4EOHOM
MPOIECCe AaKTUBHBIX W WHTEPAKTHUBHBIX (OpPM TMPOBEIEHUS 3aHATHA B COYCTAHUU C
BHEAYJIUTOPHON paboTO# C 1enbio (GOpMHUPOBAHMS M Pa3BUTHS NMPO(PECCHOHATBHBIX HABBIKOB
o0yJaromuxcs.

[Tpu oOyuenuu ctyneHTOB aucuumuinHe «HacocHoe u BoO3myxomyBHOE 000pYIAOBAaHHE»
CJIETyeT OCYIIECTBIIATH CIEIYIOIIIE 00pa30BaTEIbHBIE TEXHOIOTHU:

1. TpanuuuonHbie oO0pa3oBaTeibHbIE TEXHOJOTHH OPUEHTHUPYIOTCS HA OPraHU3ALNIO
00pa30oBaTeNLHOTO  MpOIeCcCa, MPEANONAralonlyl0 MpsAMYyH0  TPAHCIALUIO 3HAHUWA  OT
npenojaBarenss K CTyJeHTY (IPEeMMYIIEeCTBEHHO Ha OCHOBE OOBSCHUTENbHO-HILIIOCTPATUBHBIX
METOJIOB OOYUICHHS).

Dopmbl yuedOHbIX 3aHAMUIL C UCNOTB30BAHUEM MPAOUUUOHHBIX MEXHOI0ZUIL:

NudopmanmonHas  JeKuus —  TOCIEAOBAaTENbHOE  HM3JIOKEHHE  MaTrepuana B
JUCIUIUIMHAPHON JIOTUKE, OCYILECTBISEMOE MPEUMYIIECTBEHHO BepOAJIbHBIMU CpEICTBaMU
(MOHOJIOT IIpenoaaBaTes).

JlaGoparopHass paboTa, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHHUW W HAaBBHIKOB Ha
OCHOBE OTIBITHBIX HCCIIEIOBAHU.

2. TexHoJsioruu NMpodJIeMHOro 00y4YeHHUsl — OpraHu3aIus o0pa3oBaTEIBLHOTO IpoIlecca,
KOTOpasi MpeAroIaraeT MOCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3AAHUE YYEOHBIX MPOOIIEMHBIX
CUTyalui AJi1 CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIHLHON JESTENIbHOCTH CTYIEHTOB.

Dopmbl yuedOHbIX 3AHAMUIL C UCNOTBIO0BAHUEM MEXHOI02UTL NPOOIEMHO20 00YUEHUA:

[IpakTuueckoe 3aHaTre B ¢Gopme 1a0OPaTOPHOTO MPAKTUKYMA — OpraHu3aIus y4eOHOM
paboThl, HampaBlieHHAsT Ha pEIICHHEe KOMIUIEKCHON Yy4eOHO-TI03HABATEIhbHOW 3a1adw,
TpeOyroIIeil OT CTy/IeHTa MPUMEHEHUS KaK HayYHO-TEOPETHUECKUX 3HAHUH, TaK U MPAKTUIECKUX
HABBIKOB.

3. UHTepaKkTHBHBIE TEXHOJIOTUM — OpPraHu3alus 00pa30BaTEIbLHOrO MpoIecca, KOTopas
MpeJoyiaraeT aKTUBHOE M HEIMHEWHOE B3aUMOJICHCTBHE BCEX YYAaCTHHKOB, TOCTIIKEHUE Ha
9TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JUIsi HUX oOpa3zoBaTenbHOro pesynbrata. Hapsany co
CHEIUAM3UPOBAaHHBIMA ~ TEXHOJIOTHSIMH ~ TakOro  poAa  MPUHIMII ~ HWHTEPAKTHBHOCTH
MPOCIIEKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

5. HHdpopManuOHHO-KOMMYHUKAINIMOHHBIE  00pa3oBaTe/ibHbIe  TEXHOJOTHH —
opraHusaius 00pa3oBaTelIbHOIO MpoIlecca, OCHOBAaHHAS HA MPUMEHEHUHU CIIeUaIN3UPOBAHHBIX
MPOrPaMMHBIX CPEJl M TEXHUYECKUX CPEJICTB pabOTHI ¢ UH(POpPMAIIHEH.

@opmbl  y4eOHBIX 3aHATUH C HCIOJIb30BaHHMEM HH(GOPMAIMOHHO-KOMMYHUKALIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anus — HU3JI0KEHUE COJIEPKaHUS  CONPOBOXKIACTCS  Mpe3eHTaluen
(meMoHCTpaIel yueOHbIX MaTepuaioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, IpaUueCcKuX, ayiuo- U BUJICOMATEPHAIIOB).

6 Y4eOHO-MeTOqHYECKOE OOecTIedeHHe CAaMOCTOSATEeIbHOM PadoThl 00y4aOIIMXCS

[IpumepHasi CTPYKTYpa U cofeprkaHue pa3iesa:

I[lo mucumnnuae «HacocHoe u  BO3AyXOAyBHOE 000OpyIOBaHME» IPELyCMOTpEHA
ayJIUTOpHAs U BHEAYJAUTOPHAs CAaMOCTOATEIbHAs paboTa 00ydaromuxcsl.

AymuTOopHas caMOCTOsiTeNIbHAs paboTa CTYACHTOB MPEAIoaraeT pelieHne NpakTHIeCKuX
3aJa4 Ha JJa0OpaTOPHBIX 3aHATHUSX.

BaeaynuTtopHass camocTosTeNbHas paboTa COCTOMT W3 IOMCKAa JIOMOJHHUTEIHHOMN
uHpopmanuu 1O 3amaHHOM Teme (pabora ¢ OuOnMorpadUyYEeCKMMH  MaTepHaAIaMH,
CIIPaBOYHHMKAMU, KaTaJIOTaMN).



7 OueHoYHbIE CpeICTBA JJIS IPOBeIeHHsI IPOMEKYTOYHOM aTTecTAlNU

a) Ilnanupyemble pe3yabTaThbl 00y4eHHS M OLICHOYHbIE CPeACTBA VI NPOBeIeHHS IPOMEKYTOYHOM aTTeCTAlUM:

CTpyKTYpHBIN 2JIEMEHT

[TnanupyeMsle pe3ybTaThl 00y4eHUS
KOMIIETEHIIUH Py pesy. \A!

OneHouHble cpencTBa

OIIK-1 - 00;1a71aTh CIHOCOOHOCTBHIO HCIIOJIB30BATH OCHOBHBIE 3AKOHBI €CTECTBEHHOHAYYHBIX JUCHHUILVINH B NPO(ecCHOHAIBHOI JesiTeIbHOCTH,
NPUMEHSATh METO/Ibl MATEMATHYECKOr0 AHAJIM32a H MAaTEeMaTHYeCKOro (KOMIBIOTEPHOI0) MOAETUPOBAHNS, TEOPETHYECKOI0 U

IKCHICPUMEHTAJTBbHOT0 HCCJICTOBAHUS

3HaTh OCHOBHEBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JTUCLIATUINH
IpUMEHSIEMbIE B TUAPO- u

adpOMHAMHUKE, TEOPUU  JIOTACTHOTO
AOBMKCHHUSA MW KHHEMATHYCECKUE CXEMBI
JIBYDKEHUS KHUIIKOCTH u rasa,
3aKOHOMEPHOCTH peryiupoBaHus
pabounx mapameTpoB MaIIuH

IlepeyeHb KOHTPOJIBHBIX BOIPOCOB /ISl MOATOTOBKH K 3a4eTy

1. YpaBuenune bepHysim aJisi HarHeTaTess.

2. YpaBHEHME [TOJIHOTO JAABJIEHUS, pa3BUBAEMOIO OCEBBIM HAaIrHETATEIIEM.

3. Biusnue ¢opmbpl JIOMaTOK Ha BEIMYMHY TEOPETHYECKOTO JaBJICHMS,
pa3BUBaEMOI'0 HarHETATEISIMMU.

4. @opMmynbl IepecyeTa NapaMeTPOB HATHETATeNsl IPU W3MEHEHUU 4YacTOThI
BpaleHus pabouero kosieca, MNP M3MEHEHUHU IUIOTHOCTU IEpEeMeIlaeMOi Cpeasl U
pa3mepoB pabouero kKojieca (BbIBO).

5. KoapunmeHT OBICTPOXOTHOCTH paiUaIbHBIX HATHETATENIEH.

6. be3pa3zmepHas xapakTepuCcTHKa HarHETAaTEesl.

7. Xapaktepuctuka cetd. CyMMapHas XapakTEpUCTHKa IIOCIEAO0BaTENbHO U
NapaJyIeIbHO COEIMHEHHBIX YYaCTKOB.

8. CoBmecTHast pabota HarHeTarenel. [[pumepsl COBMECTHON pabOThI CO CXEMaMH.

9. PaboTa AByX OJIMHAKOBBIX HarHeTaTeJIEH MPH MapaieIbHOM BKIFOUCHHH.

10. PaGoTa 1ByX OJMHAKOBBIX HAarHETAaTENIeH PHU MOCIEA0BATEILHOM BKIIOUCHUH.

11. Knaccudukarus HarHeTaTene mo MpUHOUIY padoThl. [IpuHIMIT nerdcTBUS 1
THUTIBI

JIOTIACTHBIX HarHeTaTesen.

12. YHuBepcanbHble XapaKTepUCTHKH BEHTHIIATOPOB. [1o100p BEHTUIATOPOB.

13. PanuansHbie BeHTUIATOPHI. Kiaccudukaius mo Ha3HauYeHUIO.

14. Knaccudukanms paguagbHBIX BEHTHWJIATOPOB I10 HANPABICHUIO BPAICHHS,
pa3BUBaeMOMY JIaBJICHUIO, OBICTPOXOAHOCTH.

14. PagnanpHble BEHTUISATOPBI CHEIMATIBHOTO HA3HAUYEHUS.




CTpYyKTYpHBII 2JIEMEHT

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeNICTBA

KOMITETCHIINHT
15. KananbHble BEHTHISTOPBI.
16. OceBble BEeHTWIIATOPBI. XapaKTEPUCTUKH OCEBBIX BEHTUJISITOPOB.

YmMmerb Hcnons3oBaTh OCHOBHBIE 3aKOHBI IlepevyeHb KOHTPOJIBHBIX 32124 AJIS1 MOATOTOBKH K 3a4eTy
JIOTIAaCTHOTO  JIBMKEHUS U THAPO- 1. Hcnonws3oBaTh ¢opMyny MPOMOPLUOHAIBHOCTH MOJOOHBIX HACOCOB IS
a’POJIMHAMUKH, KMHEMAaTUYeCKHE | OTpeesieHrs: pabounx mapaMeTpOB MAIlIUHBI.

CXEeMBbI JBUKEHHS KHJIKOCTH U rasza , 2. OnumuTe crnocoObl MOBBIIICHUS HAIlOPa, Pa3BUBAEMOT0 HACOCOM.
3aKOHOMEPHOCTHU perynupoBanus | 3. Omnpenenure TEOPETHUSCKUN HAIMOp, Pa3BUBAaEMbId pabOYMM KOJIECOM HAcocCa,C
pabounx  TapamMeTpoB  MAIllMH B | IOMOIIBIO YpaBHEHUS Ditnepa

npodeccuoHaIbLHON NeSITeTbHOCTH.

CocTtaBisiTh ypaBHEHHUE

DHEPreTHUECKOTo OanaHca CUCTEMBI U

TATOyTh€BON YCTaHOBKU

Bnaners MeronamMu  TEOPETUYECKOTO U Ilepedennb 3agaHnil ISl MOATOTOBKH K 3alIUTe JIa0OPATOPHBIX padoT
HKCIIEPUMEHTAIbHOTO  UCCJEI0BAHMS 1. Teopernyeckue xapakTepUCTUKH Hacoca. MIX BU M CIIOCOOBI MOTYYCHUS.

paboThl HMCKYCCTBEHHBIX MOOyIUTENEH
TSATH.

HaBplkaMu cocTaBJICHUs, aHAIIN3a
U UCIOJNb30BaHUS  TpaQuKOB  HX
pabounx XapaKkTepUCTHK.

1. ITocTpoeHne COBMECTHOW XapaKTEPUCTHUKH PAOOTHI IBYX OAMHAKOBBIX HACOCOB
IIPH UX MapaJUIebHON paboTe B CETH.

2. IloctpoeHne COBMECTHON XapaKTEPUCTUKH PAOOTHI IBYX OAMHAKOBBIX HACOCOB
IIPH UX MTOCIIEIOBATENLHOM paboTe B CETH.

3. ITon6op Hacoca mo pabodeil TOUKe CUCTEMBI «HACOC - TPYOOIIPOBOI».

K-8 - BaageHueM TeXHOJIOTHeH, MeTOAaMH JAOBOAKH M OCBOEGHHSl TEXHOJIOTHYECKUX IMPOLECCOB CTPOMTEJLHOI0 MPOU3BOJACTBA,
IKCIIYyaTAMH, OOCHYKMBAHUS 3JAHWH, COOPY’KEHUil, HHKEHEPHBIX CHCTeM, MPOM3BOACTBA CTPOMTEJbHBLIX MAaTEePHAJIOB, W3l U
KOHCTPYKUMiA, MALIIMH U 000PYy10BAHUS

3HaTh

Hasznauenune , OCHOBHBIE KJIACCHI
NPUHIUIIEI  Ppa0OTBl MU IKCIUTyaTallK
COBPEMEHHBIX HACOCOB M BEHTUJIATOPOB
1 KOTIPECCOPOB

IlepeyeHb KOHTPOJILHBIX BOIMPOCOB 1JISl MOATOTOBKH K 3a4eTy
1. OO6mactb MpUMEHEHHS, KITacCH(pUKAIIHS, IPUHIIAI ISHCTBHS, KOHCTPYKTUBHAS
CXEMa U HAa3HAYCHUEC OCHOBHBIX 3JICMCHTOB pazmaanbe HaFHeTaTeHeﬁ.
2. OO6nactb MPUMEHEHHs, PUHIIUTI JIEHCTBUSI, KOHCTPYKTHUBHAS CXeMa U
Ha3HAUYCHUEC OCHOBHBIX DJICMCHTOB OCCBBIX HarHeTaTeneﬁ.
3. OO6nacTh MpUMEHEHUS, TPUHITUTI ACHCTBUS, KOHCTPYKTUBHAS CXEMa U
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CTpYyKTYpHBII 2JIEMEHT
KOMIICTCHIIU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeNICTBA

Ha3HauY€HUE OCHOBHBIX JIEMEHTOB BUXPEBBIX HarHETaTeNeH.

4. OO6nactb MpUMEHEHHUsI, IPUHIHII JeHCTBUS, KOHCTPYKTHBHAS CXeMa U
Ha3HauY€HHE OCHOBHBIX JIEMEHTOB AMaMETPAJIbHBIX HarHeTaTeNeH.

5. OO6nacth npUMeHEeHHUS, KIaCCU(PHUKALIMS, TPUHIUI JeHCTBUS, KOHCTPYKTHBHAS
cXeéMa M Ha3HAYE€HUE OCHOBHBIX 2JIEMEHTOB MOPIIHEBbIX HATHETATEIIEH.

6. OOnacTh npUMEHEHHUS, KIaCCU(PHUKALIMS, TPUHIUI JeHCTBUS, KOHCTPYKTHBHAS
CXeéMa M Ha3HAYE€HUE OCHOBHBIX 3JIEMEHTOB CTPYMHBIX HarHeTaTeNleH.

7. OO6nacTh NpUMEHEHHUs, TPUHIIMIT ASHCTBUS, KOHCTPYKTUBHAS CXeMa U
Ha3HauY€HUE OCHOBHBIX JIEMEHTOB POTALIMOHHBIX (MIJJACTUHYATHIX) HarHETaTEeNeH.

8. OO0nacTe NpUMEHEHHUS, IPUHIIMII ICHCTBHSI, KOHCTPYKTUBHAS CXeMa U
Ha3HauY€HHE OCHOBHBIX JIEMEHTOB IIECTEPEHHBIX U BUHTOBBIX HarHETaTEIeH.

9. Bwumpl 1 KOHCTPYKTUBHBIE CXEMBbI palualIbHBIX HacocoB. Ha3znauenue
pa3IMYHBIX BUJOB HACOCOB.

10. Kunemaruka 4acTHUIIbI )KHUIKOCTU B KOJIECE OCEBOI'O HAIHETATES.

11. KuHemaTuka 4acTHIIbI )KUIKOCTH B KOJIECE PaAuaIbHOrO HarHETATEs.

12. Tumnsl BeHTHIIATOPOB. Knaccugukaius ux mo KOHCTPYKTHBHBIM
0Cc00EHHOCTAM. BEHTUIIATOPEI C TOBOPOTHBIM KOXKYXOM.

13. OcoGeHHOCTH yCTpOICTBAa BEHTHIISATOPOB ISl IEPEMEIICHUS arPECCUBHBIX,
B3pBIBO- U MI0KAPOOIACHBIX I'a30B.

14. ®opmyibl 1y pacyeTa IpOU3BOIUTEILHOCTH Pa3HbIX TUIIOB HAarHETAaTENEH.

15. VYpasuenwue JI. Ditnepa (BeiBox). KoadpuimeHTs 1aBaeHus U 3aKpyTKH.

YMmeTn

ITonp3oBaThCs TEXHOJIOTHEH
MOHTa)Ka, METOJaMHU JOBOJKH , MyCKa
OpU DKCIUTyaTallik, ¥ OOCTYKUBaHUS
COBPEMEHHBIX HACOCOB , BEHTUJIATOPOB
Y KOMITPECCOPOB

Hepeqenb KOHTPOJIbHBIX 3a4a4 1JIf NOATOTOBKH K 3a4€Ty

1. CocTaBUTh MOHTQXXHYIO CXEMY YCTAaHOBKU KaHAJIbHOTO BEHTUJIATOPA.
2. CocTaBUTh MOHTQXHYIO CXEMY HaCOCHOHM YCTaHOBKH IPH MapajuieIbHON padoTe
2-X HacOCOB.
3. CocTaBUTh MOHTXXHYIO CXE€MY HAaCOCHOW YCTAHOBKH MpPH MOMJIEIOBATEIbHON
paboTe 2-X HacOCOB.
4. Tlo W3BECTHBIM XapaKTEPUCTUKAM MOA00paTh MUPKYISIUOHHBIN HACOC IS
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CTpYyKTYpHBII 2JIEMEHT

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeNICTBA

KOMIICTCHIIU
CUCTEMBI TeINIOCHA0KEHUS
Bnaners Hagbikamu WCIIBITAHUN , | TeMbI J1a00paTOPHBIX PadoOT:
JUAarHOCTHKHU u OIICHKU 1. TlocTpoeHne XapaKTEPUCTHK MEHTPOOEKHOTO CIABOCHHOTO HAacOCa ¢ MOKPBIM
paboTOCTIOCOOHOCTH ~ HACOCHOTO M | pOTOPOM B peXUMe pabOThl «OCHOBHOM + pe3epBHbII». [lomyueHue xapakTepucTuku

BEHTHJISILIHOHHOTO 00OPYIOBaHUS

HacocCa Ha OCHOBEC €TI0 UCIIbITaHHU .
2. Iloctpoenme paboueld  XapaKTEPUCTHUKA  HACOCHOU
MocIe0BaTEbHON paboTe 2-X HACOCOBHA OCHOBE €€ UCIIBITAHUS
3. TloctpoeHnme pabouell XapaKTEpUCTUKH HACOCHOW YCTAaHOBKH TIPH
napajuieTbHOM paboTe 2-X HACOCOBHA OCHOBE €€ HCIBITaHUs paboTe 2-X HACOCOB U
MOCTPOCHHUE ee paboyeil XapaKTEepPUCTUKH.

YCTaHOBKH  TIpH
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0) Ilopsinok mpoBefeHHs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJId W KPHUTECPHH
OLICHUBAHUS:

IIpuMepHasi CTPYKTYypa U coiep:KaHue MyHKTa:

[Ipomexxyrounas arrectauus 1o aucuuiuinHe «HacocHoe ¥ BO3ayXOayBHOE
0o0OpyIOBaHME»  BKJIIOYACT TEOPETHUECKHE BOIMPOCHI, IO3BOJISAIONIME OICHUTh YPOBEHBb
YCBOGHHUSI OOYYalOIIMMHUCS 3HAHUHM, W NPAKTHYECKHE 3aJaHUs, BBUIBIIOIINE CTEICHb
c(OPMHPOBAHHOCTH yMEHUIl M BIaJEHUI, MpoBoAUTCS B (QopMme dK3amMeHa H B (opme
BBITIOJTHEHHS M 3AIUTHI Ja00paTOPHBIX padoT.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCS B YCTHOW (hopMe IO 3K3aMEHAIMOHHBIM
OuieraM, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHYECKHX BOMPOCAa M OIHO MPAKTHYECKOE
3aaHHe.

IMoka3zaTenu U KPUTEPUHU OLICHHUBAHUS IK3aMeHa:

— Ha OICHKY «OTJUYHO» (5 0aIoB) — OOYyJarOIIUICS JEMOHCTPUPYET BBICOKHI YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMATHYECKOe M TIyOOKOe 3HaHue
y4eOHOro Marepuana, CBOOOJHO BBITIONHIET MPAKTHYECKUE 3aJaHus, CBOOOJHO OIEpUPYET
3HAHUSAMU, YMCHUSAMHU, IIPUMCHACT UX B CUTyallUAdX MOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «X0pomo» (4 Oamia) — oOyJaroniuics IeMOHCTPUPYET CPEIHUA YPOBEHB
C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁ: OCHOBHBIC 3HAaHHA, YMCHUSA OCBOCHLI, HO HOITYCKAIOTCHA
HE3HAYUTeNbHbIEe OIIMOKH, HETOYHOCTH, 3aTPyAHEHHUsS TMpPU aHAJTUTHUYECKUX OIeparusx,
IIEPEHOCE 3HAaHUU U YMEHUI Ha HOBBIE, HECTAHAAPTHBIC CUTYALIUH.

— Ha OIICHKY <«YyJAOBJIETBOPHUTEJbHO» (3 Oamra) — oOydJarOmIMiics EMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIUI: B XO0JIe¢ KOHTPOJIBHBIX MEPONPUITUN
JOMYCKalOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAaHUM, YMEHUH, HaBBIKOB,
O6y‘-IElIOH.[HﬁC51 HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IPpHU OINCPUPOBAHHMU 3HAHUAMH U
YMEHMSIMH TIPU X NIEPEHOCE Ha HOBBIE CUTYaIUU.

— Ha OLICHKY «HEYJAOBJIETBOPUTEJIBHO» (2 Oamia) — OOydarolMiics JIEMOHCTPHUPYET
3HaHus He Oonee 20% TeopeTHUecKoro marepuaia, JOMYCKAeT CYIIECTBEHHBIE OIIMOKH, HE
MOIKCT IMOKa3aTh UHTCIIJICKTYAJIbHBIC HABBIKU PCHICHUA MMPOCTLIX 3a1a4.

— Ha OIICHKY «HEeYJO0BJIETBOPHUTEJIbHO» (1 Oaymn) — oOyuaromuiics HE MOXET IMOKa3aTh
3HAHUA Ha YPOBHC BOCIHPOU3BCACHHA U O6’b$ICHeHI/I$I I/IH(bOpMaI_[I/II/I, HE€ MOXET I10Ka3aThb
MHTEJJICKTYaJIbHbIe HABBIKU PELICHUS MPOCTHIX 3a1a4.

8 YuebHo-MeTou4UecKOe M MH(POPMALIMOHHOE 00ecTiedeHHe T CITUTITNHBI

a) OcHoBHas1 JIUTEpPaTYypa

1.Jsaex T1.M., Hacochl, BEeHTUISITOPBI, KOMIIpeccophl : YuebHnoe mocobue / Jsuex [1.1.
M. : UznarensctBo ACB, 2013. - 432 c. - ISBN 978-5-93093-784-8 - TekcT : 2IeKTpOHHBIN //
9BC "KoHcynbTanT cTyneHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785930937848.html  (mata oOpamienus: 30.09.2020). - Pe>KI/IM
JOCTYTIA : TIO TMOTIHCKE.

2.Tomsk, C. A. DieMeHTBI TUIIPABIUKHA TP KOHCTPYUPOBAHUHU CHCTEM BOJIOCHAOXKECHHS U
Bo00TBeieHus : yueOHoe mocodue / C. A. Tomsak ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
31eKTpoH. ont. 1uck (CD-ROM). - 3ari. ¢ TuTys. 3kpaHa. - Ha THT. JI. cOCT. yKa3aH Kak aBTop. -

URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=3303.pdf&show=dcatalogues/1/1137707/3303.pdf&vie

w=true (nmara obpamenus: 14.05.2020). - MakpooObekT. - TekcT : anexkTpoHHsbIil. - ISBN 978-5-
3367-1053-9. - CBenenunsa nocrynssl Takxke Ha CD-ROM.
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0) /lonoJiHUTeIbHAA JIUTEpaTypa

1.Kpacnog, B. 1. MoHTax cucTeM BEeHTHISAIINY ¥ KOHJAUIIMOHUPOBAHUS BO3/IyXa : ydeOHOE
nocoone / B.M. KpachoB. — MockBa : MH®PA-M, 2017. — 224 c. — (Cpennee
npodeccuonansHoe odpazoBanue). - ISBN 978-5-16-004299-2. - Tekcr : anekrponnsbiii. - URL:
https://znanium.com/catalog/product/1071615 (mata obpamenus: 30.09.2020). — Pexxum moctyma: mo
MOJIITUCKE.

2.3emukoB, B.B. CnpaBoyHuk uWHXEHEpa 1O  OTOIUICHUIO, BEHTWISILUUA U
KOHJIMITMOHUpPOBaHUIO [DnexTpoHHbl pecypc] / B.B. 3emukos. - Mocksa : Uadpa-Urxenepus,
2011. - 624 c¢. - ISBN 978-5-9729-0037-4. - Texkcr : osnektponnsii. - URL:
https://znanium.com/catalog/product/520726  (mata oOpamenus: 30.09.2020). — Pexxum goctyma: mo
noanucke.u ap.]; mox pea. E. M. PocnsikoBa. - CIIO. : [Tonutexnuka, 2006. - 822 c.

B) MeToanueckue ykazaHusi

1.Marxo, E. 0. 'ugpaBiauka u THApOTHEBMONIPUBO : JabopaTopHblii paktukym / E. 1O.
Maruko, U. I'. Ycos ; MI'TY. - Marautoropck : MI'TY, 2014. - 1 snektpon. ont. auck (CD-
ROM). - 3ari. c TUTYL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=1549.pdf&show=dcatalogues/1/1124
731/1549.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooobekT. - Tekcr
AJIEKTPOHHBIN. - CBeneHus goctynHsl Takke Ha CD-ROM.

2. HoBocemnoga, 0. H. Hage)xxHOCTh THIPOTPAHCIIOPTHBIX CUCTEM : ydeOHOe mocobwue / FO.
H. HoBocenosa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekrpoHn. ont. guck (CD-ROM). -
3ari. c TUTYI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=2987.pdf&show=dcatalogues/1/1134
896/2987.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooobekT. - Tekcr
JIEKTPOHHBIN. - CBeneHus goctynHsl Takke Ha CD-ROM.

3. IToakopsiToBa, B.C. UcnpiTanne eHTPOOESKHBIX HACOCOB M BEHTUJISITOPOB: METO/I. yKa3.
K J1ab. pabore mo aucu. Hacocel, BeHTMiATOpH M Kommpeccopsl B cucremax TI'CB/B.C.
[TogkopeiToBa, M.C. YnsakoB; MarHutoropckuii roc. Texuudeckui yH-t um. .. HocoBa. —
Maruutoropck: MI'TY um. I''1. HocoBa, 2014. — 8 c.:mi.: - TekcT: HenmocpeACTBEHHbIN

[Tporpammuoe obecnieueHue

Haumenosanue 110 Ne norosopa Cpok AeiCcTBUS JTULIEH3UU
MS Windows 7
Professional (mys J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS ~ Office  2007\n, 135 o1 17.09.2007 Gecepouo
Professional
7Zip cB000IHO pacrpocTpansemoe 110 0ECCPOYHO
bpaysep Mozilla Firefox |cBo6omHO pacnipoctpansemoe 110 0ecCcpovHO
Bpay3ep Yandex cB000THO pacrpocTpansemoe 10 0ECCPOYHO
FAR Manager cB0OOAHO pacnpoctpansemoe 110 OCCCPOUHO
Adobe Reader cB000IHO pacrpocTpansemoe 10 0ECCPOYHO
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HNHuTtepHeT-pecypchl

Hassanue kypca

CchlIKa

HammonaneHast uHGOpMaIMOHHO-aHATUTHYECKAS
cucreMa — Poccuiickuit  uHnmexkc Haydnoro| URL: https://elibrary.ru/project_risc.asp
nutupoBanns (PUHII)

[TouckoBast cucrema Axanemusi Google (Google
Scholar)

URL.: https://scholar.google.ru/

Nudopmanmonnass cucrema - EnuHoe OKHO URL: http://window.edu.ru/
JIOCTYIa K HH(OPMAIIMOHHBIM pecypcam
If;r(ﬁg;;mﬂ Tocynapcrsennas  Gubmorexa. https://www.rsl.ru/ru/4readers/catalogues/

DneKkTpoHHbIe pecypchl OmOmmoreku MI'TY um.
I.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.a

sp

MexnyHapoaHas HayKOMETpHUIeCKast
pedepaTuBHas W TOJHOTEKCTOBas 0asza JaHHBIX
Hay4JHBIX M3manuii «Web of science»

http://webofscience.com

MexnayHapoaHas pedepaTuBHas
IIOJJHOTCKCTOBAsA CIIpaBOYHas1 63.33. JaHHBIX

http://scopus.com

MexnyHapoaHast 0a3a MOTHOTEKCTOBBIX KYPHAIIOB
Springer Journals

http://link.springer.com/

MexnayHapoaHas KOJIEKIIHUS Hay4YHBIX
MPOTOKOJIOB IO Pa3JdYHBIM OTPacasM 3HAHHHI

http://www.springerprotocols.com/

MexnayHnaponHass 0a3a Hay4YHBIX MaTepHaliOB B
obnacT  (U3MYECKMX HAYK MW HWHIKUHHUPHHTA

http://materials.springer.com/

MexnyHapoaHas 0a3a CHOpaBOYHBIX H3JaHUN IO
BCEM OTpacyiaM 3HaHuM SpringerReference

http://www.springer.com/references

9 MaTepuajibHO-TeXHHYECKOe o0ecneyeHue TUCIHUIINHBI

MaTepI/IaJ'II)HO-TeXHI/I‘ICCKOC obecneyeHne JUCLHMITIIIMHBI BKIIIOYACT:

Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpuun

JlexuroHHas ayauTopus

MynpTUMEAUNHBIE CPEACTBA XPAHEHUS, IEPENAYN U
npencTaBieHus HHpopMauuu (MHTepaKTUBHAS JOCKA B
KOMILJIEKTE C MPOEKTOPOM U KOMITBIOTEPOM)

AynuTopust 1u1s 1a00paTOpHBIX
pabot

MakeT IIeHTpOOEKHOT0 Hacoca B pa3pese;
JlaboparopHubriii  creHn —«lMcmplTaHWE — [IEHTPOOESKHBIX
HAOCOB»; MOJICJI HACOCOB M BEHTHIIATOPOB

AyauTopuu JUIsl CaMOCTOSATEIbHOM
pabOThI: KOMITBIOTEPHBIC KIIACCHI;
4UTANbHBIE 3aJIbl OUOIUOTEKH

[Tepconanbubie kommnbioTepsl ¢ naketoM MS Office,
BBIXOJIOM B IHTEpHET U ¢ AOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPelly YHUBEPCHTETA

AyauTopus sl TPYIIOBBIX
MHAUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJI U
MIPOMEXYTOUYHOM aTTECTAUK

I[GMOHCTpaI_[I/IOHHBIe CTCHbI, IIJIaKAaThl, HATJIAHBIC
mocoous

[Tomernenus st XpaHEHUs U
PO UITAKTHIECKOTO
00CITy’)KUBaHUS y4eOHOTO
00opyI0oBaHUS

ayn. 20606

Cremnaxu, mkadpl, HHCTPYMEHTHI U CTaHOK JJIS
o0cmy>)kuBaHUs y4eOHOTO 000PYI0BaHMS
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