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JIHCT perneTpanuy H3MeHEeHHHA B NONO0/IHeHH i

Ne Paznen Kpatxkoe cogepxanue Jara. ITonnuce
0/ | IpOrpamMMBbl H3MEHECHHUSI/ TONIOTHEHH S Homep 3aB.
IIPOTOKOJIA Kadenpoii
3aceaHus
Kadeapsl : P
1 7 KoppeKTHpoBKa OLeHOUHBIX cpeacTB m1s | 01.09.2017 %V’é\//
IIPOBEJAEHMS IpOMeXyTouHOM arTecTanuu | [Iporokon Nel
2 8 AKTyaltd3alus pasmena  «Yuebno- | 11.09.2018
METOIMYECKOE u uHpopmanuonHoe | [IpoToxom Ne2 /f T
obecneyeHne TUCIUILITHHBD)
3 8 AxTyanma3anus OCHOBHO# u | 10.09.2019
JOIIOJIHUTEIBHOM nuTepartypsl, a Takxke | [IpoToxom Ne2
IIPOTrpaMMHOro obecrieueHuss U HHTEpHET-
pecypcoB B paznene «Y4aebHo-
METOIHYECKOE U HH(OpMaIMOHHOE
o0ecrieyeHue TUCIUIUIMHBD)
4 8 AxTtyanu3zanus OCHOBHOIA u | 01.09.2020
IOIOJHUTENBHON mmTepaTypsl, a Takxke | [Iporoxon Nel

IIpOrpaMMHOI0 obecneucHus | HHTCPHET-

pecypcoB «Y49e0HO-METOAUYECKOE |
UH(QOPMALIUOHHOE obecrnieueHue
THCLIATUTHHBD)




Heabio ocBoenus qucuumiuHa «HacocHoe 1 BO31yX01yBHOE 000pYIOBaHHEY SBISIOTCS:
(dbopMUpOBaHKE y CTYICHTOB 3HAHUI B 00JIACTH IPOSKTUPOBAHUS HACOCOB U BO3IYXOTyBHBIX

CTaHHI/Iﬁ B COOTBETCTBHH C HeﬁCTByIOIHHMH HOPpMAaTUBHBIMHU Tpe60BaHI/I5[MI/I

33[{3‘11/1 AUCHUIIJIMHBI — YCBOCHHEC CTYACHTAMMU:

- U3Yy4YCHHUC OCHOBHBLIX 3daKOHOB JBMKCHUA KUAKHUX U F3,3006p213HBIX cpea MPUMCHUTCIIb-
HO K O6’beMHBIM, JIOIMaCTHBIM U CTPYﬁHBIM Har"HeTaTesiM,

- HaBBIKOB BbI60pa HAaCOCOB Ha TMPCANPHUATHUNA C YUCTOM CHGLII/I(I)I/IKI/I IMpOU3BOACTBA U
KOMIIJICKCHOI'O MCITIOJIb30BaHU BOJbI,

- IIOJIYYCHHEC HABBIKOB pacycTa HarHeTaTeliell B cucTeMax TCHJIOCHa6)KeHI/I$I, OTOIIJICHHUA,
BCHTHUJISIIHMHU, KOHIUIITHOHUPOBAHUA U ra3ocHa0OKeHus.

2. Mecto nucuumiuibl B cTpykType OOII moaroroBku 6akanaBspa

Juctmmmaa b1.B.JIB.10.02 «HacocHoe M BO3AyXOAyBHOE OOOPYIOBAaHUE» SIBISETCS
JTUCIUIIMHON BapHaTUBHON YacTU MpoQecCHOHANBHOro Hukia npoduns — TernorazocHadxe-
HUE U BEHTUJISLUS.

W3ydeHne AUCUUILTUHBI Oa3UPyeTCsl Ha 3HAHUAX, YMEHHUIX U HaBBIKaX, MPUOOPETEHHBIX
CTYJEHTaMHU B X0Ji¢ U3yuyeHus quciuiuiuH: «MatemaTtukay, «Dusukay, «1THpopMaTukar.

3HaHUS M YMEHHUS CTYJEHTOB, MOJIyYEHHbIC IIPU U3ydyeHUU AucuuiuinHbl «HacocHoe u
BO3yXO/AyBHOE 000pyI0BaHME» OyIyT HEOOXOAMMBI UM IIPH BBHIIOJHEHUN BBITYCKHOW KBaJH-
(UKAIMOHHOW PabOTHI.

3. Komnerenuuu odyuaiomerocsi, popMupyembie B pe3yJibTaTe 0CBOECHHSA
AUCHUIJIMHBI:

[Ipouecc nzydyenust aucuurianabl «HacocHoe 1 Bo31yXoayBHOE 000pyAOBaHKE) HAIPAB-
JIeH Ha (OpPMUPOBaHUE CIETYIOIUX KOMIETEHIIUM:

Crp
YKTYPHBIN
JJIEMEHT
KOMIIE-
TEHIINH

YpoBEeHBb OCBOEHHUSI KOMIIETEHIIUI

[Toporosslii ypoBeHb Cpennuii ypoBeHb BrIcoknii ypoBeHb

OIIK-1 — cnoco0HOCTHI0O MCIMOJIB30BATHL OCHOBHBbIE 3aKOHBI €CTECTBEHHOHAYYHBIX AHC-
HUILTHH B PO(ecCHoOHANBHON 1eATeJIbHOCTH, IPUMEHATh METOAbI MATEMATHYECKOI0 AaHAJIM-
3a 1 MaTeMATH4eCKOro (KOMIbIOTEPHOr0) MOAEJIMPOBAHMS, TEOPETHYECCKOI0 M IKCIIEPUMEH-
TAJILHOT'0 HCCJIeI0BAHUSA

3HaTh

OcHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUUIUIMH IPUMEHSEMbIE B TUJIPO- U
a’pOMHAMUKE, TEOPHUHU JIOTIACTHOIO ABM)KEHUS U KMHEMATUUYECKUE CXEMBI JIBUKEHUS
KUJKOCTH U Ta3a, 3aKOHOMEPHOCTH PETryJIMPOBaHMs pab0YNX NMapaMeTpoB MalIUH

YMmern

Hcnonb30BaTh OCHOBHBIE 3aKOHBI JIOMACTHOTO JIBMKEHUS W TMIPO- a’poJuHa-
MUKH, KHHEMAaTHYECKHE CXEMBbI JIBM)KEHUS KHJIKOCTH U ra3a , 3aKOHOMEpPHOCTHU pe-
T'YJIMpPOBaHUs paboYMX MapaMeTpoB MalIUH B MpodeccuoHanbHOU aesTensHocTH. Co-
CTaBJISITh YpaBHEHHE YHEPreTHUECKOT0 OajaHca CUCTEMBI U TATOAYThEBON YCTaHOBKHU

Brnaners

MeTtonaMu TEOPETUYECKOTO M 3KCIIEPUMEHTAILHOTO HUCCIIEI0BAaHUS pabOThI HC-
KYCCTBEHHBIX MOOYAUTENEH TSTH.

HaBbikaMu cocTaBlieHUs], aHAIM3a U UCIOJIb30BAHUS TPaPUKOB UX pabodux xa-
PaKTEpUCTHK.

K-8 - Bi1ajeHneM TEeXHOJIOTHel, METOJAMHU JTOBOJAKH M OCBOEHHSI TEXHOJOIHYECKUX
NMPoOLECCOB CTPOUTENbHOI0 NPOU3BOACTBA, IKCILIyaTAlMU, 00CTY:;KMBAHUS 31aHUI, COOPY-
JKeHMid, HHKEHEPHBIX CUCTEM, IPOU3BOCTBA CTPOUTEIbHBIX MATEPHAJIOB, U3/eJIMd U KOH-
CTPYKIMH, MAIIUH U 000PYA0BAHUS

4




3HaTh Ha3nauenue , OCHOBHBIE KJIACChl MPUHLMUIBI PA0OTHI U AKCIUTyaTallMH CO-
BPEMEHHBIX HACOCOB U BEHTWJISITOPOB U KOIIPECCOPOB

YMerb ITonb30BaTbCs TEXHOIOTMEN MOHTAXKa, METOAAMU JOBOJKHU ,ITyCKA IIPU JKC-
IUlyaTaluu, U 00CITY)KHBaHUS COBPEMEHHBIX HACOCOB , BEHTHJISTOPOB M KOMIIpEC-
COpOB

Bnanets HaBbikamMu WCHBITAHUN , JUArHOCTUKA M OIEGHKH PabOTOCIIOCOOHOCTH

HaCOCHOI'0 U BEHTHJIAIITMOHHOTI'O O60py,I[OBaHI/I$I




4 CTpyKTYypa U coiepKaHue JUCHUILINHBI

OO0mas Tpy10€MKOCTh TUCIUTUTHHBI COCTABISAET 3 3a4eTHBIC eMuHUIBI, 108 yacoB B TOM 4YucIe:

-KOHTaKTHas padbora- 17

aynuTOpHas Harpyska — 16 akamg.gacoB

-camocTosiTenbHas padora — 87,1uacos;

- 3a4€eT ¢ OLIEHKOH — 3,9 yacos.

1
AynurtopHas s g =§
KOHTaKTHasi paboTa =9 ZS-
-
B aKaj. Jacax . dopMa TEeKyILIEro KOHTPOJIA E: =l
Pasnen/ rema 2, ( ) = Bun camocTosTensHOn p Y P g5z
> L s YCIIEBaCMOCTH U > s 8
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1. Kpatkuit ucropuyeckuii o0630p pasz-| 4 1 0 0 10 |[lowck  momonHUTENbHOM | PPOHTAIBHBIN ONPOC OIIK-1 - 3yB
BUTHSI HArHETAaTENbHBIX MalluH (Haco- nHpOpMaUu TO 3aJaHHOMN
COB, KOMIIPECCOPOB, BEHTHJIATOPOB). Teme (paborta ¢ 6ubmuorpa-
Ponb OTeueCTBEHHBIX yUEHBIX B pa3BU- ¢uveckuM  MaTepuanam,
THU TEOPUU U TPAKTHKU MPUMEHEHUS CIPaBOYHHKAMH, KaTallora-
HarHetaTtene. IIpumenenme Harmera- MH).
Telei B CHUCTEMax BOJOCHAOXKEHHS U
BOJIOOTBEJ/ICHUSI.
4 1 0 0 10 |TTomck JIOTIOJIHUTENBbHOM | PPOHTAJIBHBIN OIIPOC OIIK-1 - 3yB
2. Knaccudukanuss Harmerateneit mo uHbOpMalUK O 3aJaHHON
NpUHIUIY neicTBus. JlocTomHcTBa U teMe (paborta ¢ Oubamorpa-
HE/IOCTaTKM HarHeTarenel pa3IudyHOro (budyeckuM  MaTepualaMu,
tuna. O61acTh X NPUMEHEHUS. CTpaBOYHHKAMH, KaTayora-
MH).




1
AynutopHas s ’;cé\ a%
KOHTaKTHasi paboTa %9 SR
T 5
B aKaj. yacax =5 . @®opMa TEeKyILIEro KOHTPOJIA ? =ia=t
Pasnen/ tema 2. ( ) == Bun camocrosTenpHOM p Y p g5
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4 1 2 0 10 |ITowuck JONTOIHUTEbHOM | PPOHTAIBHBIN OITpOC OIIK-1 - 3yB
MH(pOpMaUKA MO 3aJaHHOHN
3. Jlonactueie HarHetatenu. Cxema u (bopman g
. Teme (pabora ¢ 6ubmuorpa-
npuHIUn JeiictBus. OCHOBHBIE 3HEpre-
¢udeckuM  MaTepuanamu,
TUYECKHE TTapaMeTPhl paOOTHI.
CIpaBOYHUKAMHM, KarTajora-
MH).
4 1 2 0 10 |ITomck JIOTIOJIHUTENBbHOM | PPOHTAJIBHBIN OIIPOC OIIK-1 - 3yB
uHboOpMalMU O 3aJaHHOMN
4. nguBuyanbHbIE TEOPETHUECKUE H (popman A
teMe (pabora ¢ Oubamorpa-
peanbHble XapaKTepUCTUKH TypOoMa-
i ¢uyeckuM  MaTepuanamMu,
' CIpaBOYHUKAMHM, KaTajora-
MU
5. Pabora Hacoca B cetu TpyOompoBo-| 4 1 2 0 10 |Bemonnenwe —gaboparop-|3aliura pesyabTaTos j1abo- |(I1K-8 - 3y
N0B. BHemHsAsA ceTh, €€ XapaKTepUCTH- HBIX PaboT, TIPeLyCMOTpEH-|PATOPHON PaGOThI
ka. Hamop pa3BuBaeMblli HacocoM. HbIX pabouyeil mporpammon
Touka »HEpPreTHUEcCKOro paBHOBECHUS JUCLUTUIAHBL.
CHCTEMBI.
4 0 4 0 15 |Bomonnenue — naGopaTop-
6. CoBmecTHast paboTa HaCOCOB Ha OJTHY 3ammuTa pe3yIbTaToB J1a0o-
41 HBIX padoT, MpPeayCcMOTPEH- o
cetb. [lapamnenbHoe U mocienoBaTelb- . .. |pPaTOpHOH paboTHI [1K-8 - 3yB
HBIX pabodell MmporpamMmoi
HO€ COE/IMHEHUE.
JVCIIATUTAHBL.
7. OcHOBBI JonacTHOro ABMXeHus. Ku-| 4 0 0 0 10 |TTouck ocHOBHON uH(OP-|PPOHTATBHBINA OIPOC OIIK-1 —3yB
HEMaTH4ecKas cXeMa JBUKECHUS >KUIK- Maluy IO 3aJaHHOM TeMe
koctu. OCHOBHOE ypaBHEHHE TypOoma- (pabora ¢ OGubmmorpaduye-
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mH (ypaBHeHue Oiiepa). OCHOBHbIE CKUM MaTepuajamMHu)
CIIOCOOBI PEeryJIMPOBaHMS HaTopa, pas-
BHBAE€MOT'0 HACOCOM.
8. BeHTHIATOpHI. Koucrtpyktusueie| 4 1 0 0 12,1 |Ilouck JONOIHUTENbHOM | PPOHTANIBHBIN OIIpOC [1K-8 — 3yB
0CcOOCHHOCTH W BUIbL. OceBbIC U IICH- nH(pOpMALIUK TI0 33JaHHOU
TpoOexHble TypOomamuHbl. [Ipeumy- teMe (pabora ¢ Oubamorpa-
IIeCTBA U HEJAOCTATKU. J[maroHaabHbIC U (GuYecKuM  MaTepuaaMu,
KaHaJIbHBIE BEHTUIATOPHI . OOmacTu ux CIPaBOYHHKAMH, KaTallora-
NPUMEHCHMUSI. MU
Hroro no xypcey 4 6 10 |0 87,1 3aueT ¢ OLEeHKOMN
4N




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJAXOAa MPeayCMaTPUBAET MCIOJb30BaHUE B y4EOHOM
MPOIIECCE aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHI B COUCTAHUU C BHEAYIAUTOP-
HOM paboToii ¢ 11es1bI0 POPMHUPOBAHUS U PA3BUTHS MPOPECCHOHAIBHBIX HaBBIKOB 00yYaAIOLIUXCS.

[TIpu oOydenun cryneHTOB nucuumimHe «HacocHoe M BO3MYXOIyBHOE OOOPYIOBAHHUE)
CJIeTyeT OCYIIECTBIIATH CleayIolre o0pa3oBaTebHbIe TEXHOJIOTHU:

1. TpaguuuoHHbie o0pa3oBaTe/ibHbIE TEXHOJOTMM OPUECHTUPYIOTCS HA OpraHU3AIUIO
00pa30BaTeNbHOTO Mpolecca, MPEANoIaraily0 IpsMyl0 TPAaHCIALUIO 3HAaHUN OT MpernojiaBa-
TeNsl K CTYINEHTY (NPEUMYLIECTBEHHO HAa OCHOBE OOBSICHUTEIbHO-WIUIIOCTPATUBHBIX METO/0B
00yueHus).

Dopmbl yueOHbIX 3AHAMUIL C UCNOTbI0BAHUEM MPAOUUUOHHBIX MEXHOTIOZUIL:

HNudopmaninonHas JeKIHs — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepuasia B JAUCHUIUIMHAP-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMU (MOHOJIOT TPEmo-
JlaBaTers).

JlaboparopHas paboTa, OCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUI M HABBIKOB Ha OC-
HOBE OMBITHBIX UCCIICTOBAHUA.

2. TexHoJsiornu npod/1eMHOro 00y4eHHs — OpraHu3anys 00pa30BaTEILHOTO IMPOLECcCa,
KOTOpasi MpeArnoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHHE yYEOHBIX MPOOJIEMHBIX
CUTYaIMH JJI1 CTUMYJIMPOBAHUS aKTUBHOMW MTO3HABATEIILHON JIEATEILHOCTH CTYJECHTOB.

Dopmbl yueOHbIX 3AHAMUIL C UCNOTB30BAHUEM MEXHOI0ZUI RPOOIEMHO20 00YyUeHUA:

[TpakTideckoe 3aHsTHe B (opme 1abOpaTOPHOTO MPaKTUKyMa — OpraHu3anus y4eOHON
paboThl, HampaBieHHAsl Ha PElICHHEe KOMILJIEKCHOW yueOHO-II03HaBaTeNbHON 3ajauu, Tpedyro-
el OT CTy/ICHTAa MPUMEHEHHUS KaK Hay4HO-TEOPETHUECKUX 3HAHHUM, TaK M MPAKTUYECKUX HABBI-
KOB.

3. UHTepakTHBHBbIE TEXHOJOIMU — OpPraHU3aIMsd 00pa30BaTEIBHOIO IMpoIecca, KOTopas
IpernoyiaraeT akTUBHOE U HENMHEWHOE B3aUMOJICHCTBUE BCEX YYACTHHMKOB, JOCTHKEHHE Ha
ATOH OCHOBE JINYHOCTHO 3HaYMMOTrO JIJIsl HUX o0pa3oBaTelbHOro pesyiabraTta. Hapsay co crenu-
AIU3UPOBAHHBIMU TEXHOJIOTHSIMU TAKOTO POJA MPUHIIMI MHTEPAKTUBHOCTU MPOCIEKUBAETCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH.

5. NHdopmManuoHHO-KOMMYHHKAIIMOHHbIE 00pa3oBaTe/ibHbIe TEXHOJOTHH — OPTaHU-
3a1Msi 00pa3oBaTENbHOIO MPOIECCa, OCHOBAHHAS HAa MPUMEHEHUM CHELHaTM3UPOBAHHBIX IPO-
TPaMMHBIX CpeJl U TEXHUYECKHUX CPEICTB paboThl ¢ HH(OpMALIUEH.

®opMbl Y4EOHBIX 3aHATUNA C HCIOJIB30BAHHEM HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexuus-Bu3yanusamus — M3JI0KEHUE COJIEP)KaHUS CONPOBOXKIAETCS Ipe3eHTauuen (ae-
MOHCTpaIel y4eOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.U.
WUTIOCTPaTUBHBIX, IPaUUeCcKuX, ayino- U BUJIEOMATEPHAIIOB).

6 YueOHO-MeTOAMYeCKOe o0ecleyeHrne CaMOCTOSATeIbHOMH PadoThl 00y4YaroLUXCst

IIpumepHasi CTPYKTYpa U coJep:KaHue pasjelia:

[To nuctumimne «HacocHoe U BO3yX0yBHOE 000pYJOBaHUEY» MPEAYCMOTPEHA ayAUTOp-
Has ¥ BHEAYAUTOPHAsI CaMOCTOsATEIbHAasi paboTa 00y4JaroIuxcsl.

AynuTopHas caMmocCTosiTeNlbHasi paboTa CTYAEHTOB MpearojaraeT BbINOJIHEHUE jabopa-
TOPHBIX PaldoOT, MPETyCMOTPEHHBIX pabouel MporpaMMoOi TUCIUIUIMHBL. .

BueaynuTopHas camocTosiTenbHast paboTa COCTOMT M3 MOMCKA JIOTOJIHUTEIbHONH MH(DOP-
MaluH 1o 33/JaHHOM Teme (pabota ¢ OmbinorpaduyeckuM mMaTepuanaMy, ClipaBOYHHUKaMH, Ka-
TaJoraMu



7 OueHOYHbIE CPeICTBA /IS IPOBeAeHNsI POMEKYTOYHOH aTTecTalun

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{H()ﬁ aTTecTaluu.

CTpyKTYpHBI 3JIEMEHT
KOMIIETEHIH

[TnanupyemMble pe3ynbTaThl 00y4eHUS

OneHouyHble CpeaCcTBa

OIIK-1 - OﬁJIaI[aTb CIOCOOHOCTBHIO HCII0JIb30BATh OCHOBHbIE 3aKOHDI €CTECCTBCHHOHAYYHBIX JUCHUIIJIUH B leO(l)eCCI/IOHaJILHOﬁ HECATCJIBbHOCTH,
NPUMEHATDb METOABI MATEMATHYCCKOI0 aHAJIN3a 1 MATEMATHIECCKOI'O (KOMIII)IOTepHOFO) MOACTUPOBAHUA, TEOPETHICCKOI'O U IKCIIEPUMCHTA/I b~

HOI'0O UCCJICI0OBaAHUA

3HaTe

OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HAyYHBIX IUCIHHIUIUH NPUMEHSEMbIE B
TUAPO- U a’pOJMHAMUKE, TEOPUH JIO-
MACTHOTO JIBIDKEHUSI U KHHEMAaTHYeCKUe
CXEMBbI JIBUKEHUS JKUJKOCTH U Tasa, 3a-
KOHOMEpPHOCTU pEryJlupoBaHus pado-
YUX [IapaMEeTPOB MAIIUH

IlepeyeHb KOHTPOJIBHBIX BOIPOCOB /ISl IOATOTOBKH K 3a4eTy

1. YpaBuenue bepnysuin ans HarHerarens.

2. YpaBHEHHE TIOJHOTO JIaBJICHUS, pa3BUBAEMOI'0 OCEBBIM HAarHETATEJIEM.

3. BiusiHue ¢opmbl J0NaTOK Ha BEJIMYMHY TEOPETUYECKOIO JaBJICHUs, pa3BHUBae-
MOT'0 HarHEeTaTesIMHU.

4. ®opMmynbl mepecyeTa napaMeTpoB HAarHeTaTelss MPU W3MEHEHMM YacTOThl Bpa-
HIeHUs. paboyero Kosjeca, pu U3MEHEHUU IUIOTHOCTH NEPEMEIIAEMOI cpebl U pas-
MepoB pabouero kojeca (BbIBOJ).

5. KoagppunueHT ObICTPOXOIHOCTH paiiaibHbIX HarHETaTeseH.

6. bezpa3mepHast xapakTepUCTHKA HarHeTaTesl.

7. Xapakrepuctuka cetu. CyMMapHas XapakTepUCTHKa MOCIE10BaTeIbHO U Hapa-
JIETbHO COEMHEHHBIX YYaCTKOB.

8. CoBmecTHast pabota HarHeTarenel. [I[pumepsl COBMECTHON pabOTHI CO CXEMaMH.

9. Pabota AByX OJIMHAKOBBIX HarHeTaTesael Npy napaieIbHOM BKIIOUYEHUH.

10. PaboTa nBYX OJIMHAKOBBIX HarHETATEIEH MPH MOCIEI0BATEIIEHOM BKIIIOYCHHH.

11. Knaccudukanus HarHetarenei no npuHuumy padotsl. [Ipunnun neicteus u
THUTIBI

JIONIACTHBIX HarHeTaTelse.

12. YauBepcanbHbIe XapaKTEPUCTUKU BEHTUISITOPOB. [10160p BEHTHIIATOPOB.

13. PapguanbHble BeHTHIIATOPHL. Kitaccudukanus no Ha3HaueHUIO.

14. Knaccuduxanus paaraibHbIX BEHTUISITOPOB 110 HAIMIPABJICHUIO BPAILLEHUS, pa3-
BHUBAaEMOMY JaBJIEHUIO, OBICTPOXOIHOCTH.

14. PagnanpHble BEHTHIISTOPHI CIIENMAIBHOTO HA3HAYCHUSI.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1eHOYHEIE Cpe€acTBa

KOMIIETEHIIUH
15. KanajabHbIe BEHTUIISTOPHI.
16. OceBble BEeHTHIIATOPBL. XapaKTEPUCTHKH OCEBBIX BEHTHIISITOPOB.
Ymeth Hcnonp30BaTh OCHOBHBIE 3aKOHbI IlepeyeHb KOHTPOJIBHBIX 3a/1a4 AJIS MOATOTOBKH K 3a4eTy
JIONIACTHOTO JIBUXKEHUS U TUAPO- a’po- 1. Ucnonp3oBatk GopMmysly IpONOPLHOHAIBLHOCTH MOJOOHBIX HACOCOB JUISL OIpe-
JUHAMHUKH, KUHEMAaTHUYECKUE CXEMBI | AeJIEHUs padouuX apaMeTpOB MAIUHBI.
JIBYDKEHUS JKUJKOCTH U ra3za , 3aKOHO- 2. OnumuTe crnocoObl MOBBIIIEHUS HAIIOPa, Pa3BUBAEMOI'0 HACOCOM.
MEpPHOCTH PEryIupoBaHus pabouux ma- | 3. Ompenennure TEOPETHUECKHUIA HAMIOP, Pa3BUBAEMBbI pabOYMM KOJIECOM Hacoca,c Imo-
paMeTpoB MallMH B IPO(ECCHOHATBLHOM | MOILBIO ypaBHEHHUs Diliepa
nestenibHOCTH. COCTaBIsATh ypaBHEHUE
SHEpPreTU4ecKoro OajlaHca CUCTEMBI U
TATOJyThb€BON YCTaHOBKU
Bnaners MetonamMmu  TEOpETUYECKOTO U Ilepedennb 3aiannii 1J1 NOATOTOBKH K 3allUTe J1a00opaTOPHBIX padoT
SKCHEPUMEHTAJIBHOIO  MCCIEIOBAHUSA 1. TeopeTnueckue xapakTepucTUKU Hacoca. X BUj U ciocoObl MOTy4eHusl.

paboThl HMCKYCCTBEHHBIX MMOOYyIUTENICH
TATH.

HasrikaMu cocTaBlieHHs, aHaAJIHN3a
U UCIONB30BaHUsl TpaduKOB HX pado-
YUX XapaKTEPUCTHUK.

1. [TocTpoeHre COBMECTHOW XapaKTEpUCTUKU pabOThl JBYX OAMHAKOBBIX HACOCOB
IpU UX NapanjenbHol paboTe B CETH.

2. [TocTpoeHne COBMECTHOW XapaKTEPUCTHKH pabOTH ABYX OJMHAKOBBIX HACOCOB
IPU UX TOCJIE0BATENbHOM paboTe B ceTH.

3. ITogbop Hacoca o paboueit ToUuKe CHCTEMBI «HACOC - TPYOOIIPOBOIY.

IIK-8 - B1ageHueM TexXHOJOTHeil, MeToAaMH JTOBOJKHU U OCBOEHHS T€XHOJOTHYECKHX MPOLECCOB CTPOUTEILHOI0 MPOU3BOACTBA, IKCIIya-
TalMu, 00CIy)KHBAHUSA 31aAHUH, COOPYKEeHUH, MH/KEHEPHBIX CHCTEM, MNPOU3BOACTBA CTPOUTEIbHBIX MAaTEPHAJIOB, H31e/INI W KOHCTPYKIHI, Ma-

IIHH ¥ 000pyAOBaAHMS

3HaTh

Hasnayenue , OCHOBHBIE KIJIacChI
MPUHLMIIBI PabOThI U AKCIUTyaTallK CO-
BPEMEHHBIX HACOCOB U BEHTWIATOPOB U
KOITPECCOPOB

IlepedyeHb KOHTPOJIBHBIX BOIIPOCOB 1JIs1 MOATOTOBKH K 3a4YeTy
1. OOnactb npuMeHEeHHUs, KJIaCCU(PUKALUS, TPUHIUI 1eHCTBUS, KOHCTPYKTHUBHAS
CXeMa ¥ Ha3HAYEHUE OCHOBHBIX HJIEMEHTOB PaJUalIbHbIX HarHETATEIICH.
2. OO0nacTh MpUMEHEHWUSI, PUHIHI JCHCTBUS, KOHCTPYKTHBHAS CXeMa M Ha3Ha-
YEHUE OCHOBHBIX 3JIEMEHTOB OCEBBIX HArHETATENCH.
3. OO0sacTh MpUMEHEHWUsI, PUHII JeHCTBHUS, KOHCTPYKTHBHAS CXeMa U Ha3Ha-
YEHUE OCHOBHBIX JJIEMEHTOB BUXPEBBIX HATHETATENICH.
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KOMITETCHIIHI

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1eHOYHEIE Cpe€acTBa

4. OO6nacTh NpUMEHEHUs, IPUHIUN 1eHCTBUS, KOHCTPYKTHBHAs cXeMa M Ha3Ha-
YEeHHE OCHOBHBIX 3JIEMEHTOB JUAMETPaJIbHBIX HAarHETATEIeH.

5. Ob6nactb npuMeHeHUs, KilaccuuKalus, IPUHLIUI ASHCTBUS, KOHCTPYKTUBHAs
cXeMa M Ha3HAYEeHHE OCHOBHBIX 3JIEMEHTOB MTOPIIHEBBIX HATHETATEICH.

6. OOnactb npuMeHeHUs, KilacCuUKALNS, TPUHLIUI AEHCTBUS, KOHCTPYKTUBHAs
cXeMa M Ha3HAYeHHE OCHOBHBIX 3JIEMEHTOB CTPYWHBIX HArHETaTENIeH.

7. OO6sacTb NPUMEHEHUs], IPUHIMII JeHCTBUS, KOHCTPYKTUBHAs CXeéMa U Ha3Ha-
YEHHE OCHOBHBIX 3JIEMEHTOB POTAIIMOHHBIX (TJIACTHHYATHIX) HATHETATEIICH.

8. OO6usacTb MpUMEHEHUs], IPUHIMII JeHCTBUS, KOHCTPYKTUBHAs CXeéMa U Ha3Ha-
YEHHE OCHOBHBIX 3JIEMEHTOB IIECTEPEHHBIX M BUHTOBBIX HATHETATENICH.

9. Bwuabl u KOHCTPYKTHUBHBIE CXEMBI paJHallbHBIX HacocoB. HaznaueHue pa3nuy-
HBIX BHJIOB HACOCOB.

10. Kunematuka 4acTHUIIbI )KHUIKOCTH B KOJIECE OCEBOT'O HArHETATES.

11. KunemaTuka 4aCTHIIbI )KUJKOCTH B KOJIECE paIMaIbHOTO HarHETaTeNsl.

12. Twuns! BenTUIATOpOB. Knaccugukaius ux no KOHCTPYKTUBHBIM OCOOEHHO-
CTSIM. BEHTHIISITOPBI C TOBOPOTHBIM KOKYXOM.

13. OcobeHHOCTH yCTpOICTBAa BEHTUIITOPOB JAJIS IEPEMEIIECHNUS arPECCUBHBIX,
B3pBIBO- U TIOKAPOOTIACHBIX T'a30B.

14. ®opmynsl 1y pacyeTa NPOU3BOIUTEILHOCTH Pa3HbIX TUIIOB HarHETaTeNleH.

15. Vpasuenue JI. Ditnepa (BoiBoxa). KoappumeHTs! 1aBneHus 1 3aKpyTKHU.

YMmeTn

ITonp30BaThCs TEXHOJNOTHMENH MOH-
Ta)ka, METOJAMHU JOBOAKH , MyCKa MpHU
DKCIUTyaTallii, W OOCIY>KUBAaHHUS CO-
BPEMEHHBIX HAaCOCOB , BEHTUJIATOPOB U
KOMIIPECCOPOB

Hepeqeﬂb KOHTPOJIbHBIX 3a1aY 1JIf NOATOTOBKH K 3a4€Ty

1. CocTaBUTh MOHT@XXHYIO CXEMY YCTaHOBKH KaHAJIbHOT'O BEHTUJISATOPA.
2. CocTaBUTh MOHTQXXHYIO CXEMY HAaCOCHOW YCTaHOBKH IPH MapalielbHON padoTe
2-X HacOCOB.
3. CocTaBUTh MOHT@XHYIO CXE€MY HACOCHOW YCTAaHOBKH TPH IMTOMJIETOBATEIHHOMN
paboTe 2-X HacOCOB.
4. Tlo u3BeCTHBIM XapaKTEPUCTHKAM MOA00paTh MUPKYISIUOHHBIN HAcOC IS
CHCTEMBI TeIJIOCHAOKEH U
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Bnanets

HaBrikaMu HCIIBITAHMH , JHArHO-
CTUKM U OIIEHKH pPaboTOCIOCOOHOCTH
HAaCOCHOTO W BEHTWJISILIUOHHOTO 000pY-
JIOBaHHUS

TeMbl 12a00paTOPHBIX PadoT:

1. [locTpoeHne XxapakTepUCTUK HEHTPOOESIKHOTO CIBOGHHOTO HACOCA C MOKPBIM PO-
TOPOM B peXHUMe pabOThl «OCHOBHOU + pe3epBHBINY». [lonmydyeHune xapakTepuUCTUKU
HAcoca Ha OCHOBE €r0 MCIIBITaHusl.

2. Iloctpoenue paboueil XxapaKTepUCTUKHA HACOCHON YCTAHOBKHM MpPH IOCJIENOBa-
TeNbHOU paboTe 2-X HACOCOBHA OCHOBE €€ MCIBITAHUS

3. Iloctpoenue paboueil XxapaKTepUCTUKH HACOCHOW YCTaHOBKM IpHU Mapall-
JeNpHOM paboTe 2-X HACOCOBHA OCHOBE €€ MCIBITaHMs paboTe 2-X HACOCOB M MOCTPO-
eHue ee pabouell XapaKTepUCTUKH.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld W KPHUTEPHH
OLICHUBAHUS:

[IpuMepHasi CTPYKTYpa U COepPKaHNe MyHKTA:

[TpomesxyrouHas artecranus no aucuumimHe «HacocHoe u Bo3nyxolyBHOE 000py0Ba-
HUE» BKIIOYACT TEOPETUUYECKHE BOMPOCHI, O3BOJISIOIINE OIICHUTh YPOBEHb YCBOCHUS 00ydaro-
IIMMUCS 3HAaHUM, U IPAKTUYECKHE 3a/1aHus, BBIABISIOIINE CTENEHb C(HOPMUPOBAHHOCTH YMEHUN
U BJIaJICHUH, TPOBOAUTCS B (pOpMeE 3aueTa C OLIEHKOW U B (OpMe BBHIIOJIHEHHUS U 3aIUTHI Ja0o-
paToOpPHBIX padoT.

3a4yer ¢ OLUEHKOW N0 JAHHOW JUCLUMIUIMHE TMPOBOAMUTCS B YCTHOH (opme mo Omieram,
KQKIBIA U3 KOTOPBIX BKIIIOYAET | TEOPETUYECKUI BONPOC U OJHO MPAKTHYECKOE 3alaHUE.

IToka3aTen M KpUTEPUH OLICHUBAHUA 324eTa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — oOyyarommiicss IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIUI1, BCECTOPOHHEE, CUCTEMaTUYEeCKOe U IIyOOKOe 3HAaHUE y4eo-
HOT'O MaTepualia, CBOOOIHO BBIMOJIHSACT MPAKTHUECKUE 3a/laHUsI, CBOOOHO ONEpUPYET 3HAHMUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamia) — oOydarouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUNA: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOMYCKalOTCSA He-
3HAYUTEIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHECHUS MPH AHATUTUYECKUX OMNEpaIysiX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAIHH.

— Ha OILICHKY «YAO0BJIETBOPUTEILHOY» (3 Oaia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0/I€ KOHTPOJIbHBIX MEPONPUATUH TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHHI, YMEHUH, HABBIKOB, 00yUYaOLIHICS
WCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU NPU UX
[IEPEHOCE HAa HOBBIE CUTYALIUU.

— Ha OLIEHKY «HEeYIO0BJIETBOPUTEIbHO» (2 Oanna) — 00ydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oree 20% TeopeTHuecKoro Marepuana, JOMYyCKaeT CYIIECTBEHHBIE OITMOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHH MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYIOBJIETBOPHUTEJbHO» (1 Oain) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HA YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTEI-
JIEKTYyaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

8 YueoHo-MeTOAMYEeCKOE U HHPOPMAITHOHHOE o0ecTieYyeHre TUCHUILTHHBI

a) OcHoBHas JqUTEpaTypa

1. Mstuex I1.M., Hacockl, BeHTHISATOPBI, KOMIpeccopsl : YuebHoe nocobue / guex LY. -
M. : UznarensctBo ACB, 2013. - 432 ¢. - ISBN 978-5-93093-784-8 - TekcT : 31MeKTPOHHBIH //
9bC "KoHCynbpTaHT CTyneHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930937848.htm| (mara obpamienus: 30.09.2020).
- Pexxum focTyna : 1o mojanucke.

2.T'onsk, C. A. DaeMeHTbl THAPABINKU NPU KOHCTPYUPOBAHUU CHCTEM BOJIOCHAOXKEHUS U
BoooTBeieHus : yuebHoe mocodue / C. A. T'onsax ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1
a5tekTpoH. onT. auck (CD-ROM). - 3ari. ¢ TuTyi. skpaHa. - Ha TUT. JI. COCT. yKa3aH Kak aBTop. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3303.pdf&show=dcatalogues/1/1137
707/3303.pdf&view=true (mata obparmienus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JeKTPOH-
HeIi. - ISBN 978-5-3367-1053-9. - Ceeaenus noctynasl Takke Ha CD-ROM.
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0) /lonoJiHUTeIbHAA JIUTEpaTypa

1.Kpacnos, B. 1. MoHTax cucTeM BEHTUISIIIMKA U KOHIUIIMOHUPOBAHUS BO3/IyXa : yueOHOE
nocobue / B.. KpacaoB. — Mocksa : UHOPA-M, 2017. — 224 c. — (Cpennee mpodeccuo-
HajgbHOE oOOpazoBaHue). - ISBN 978-5-16-004299-2. - Tekcr : smektponHbii. - URL:
https://znanium.com/catalog/product/1071615 (mata oopamenus: 30.09.2020). — Pexxum gocrty-
1a: 1o MOJIKUCKE.

2.3enukoB, B.B. CipaBoyHHK MH)KEHEpa MO OTOIUICHUIO, BEHTWISALIUU U KOHIUIIMOHUPO-
BaHMIO [DnekTpoHHBIN pecypc] / B.B. 3enukos. - Mocksa : Undpa-Unxenepus, 2011. - 624 c. -
ISBN 978-5-9729-0037-4. - Tekct : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/520726 (marta o6pamenus: 30.09.2020). — Pexxum gocTyma:
no noanucke.u aAp.|; nox pea. E. M. PocnsikoBa. - CII6. : [Tonurexnuka, 2006. - 822 c.

B) MeToanueckue yKazaHus

1.Manko, E. FO. I'mapaBnuka u TuaApOITHEBMOIPUBO/L : JTabopatopHsbiid mpaktukyM / E. FO.
Manko, U. I'. Ycos ; MI'TY. - Maruurtoropck : MI'TY, 2014. - 1 anektpon. ont. auck (CD-
ROM). - 3ard. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1549.pdf&show=dcatalogues/1/1124
731/1549.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObeKT. - TEKCT : 3JIEKTPOH-
HBIA. - CBefeHus TocTynHbI Takke Ha CD-ROM.

2. HoBocenoga, 0. H. HagexHoCTh THAPOTPAHCHOPTHBIX cHCTEM : yueOHoe mocobue / 1O.
H. HoBocenosa ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 anekrpos. onT. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2987.pdf&show=dcatalogues/1/1134
896/2987.pdf&view=true (mara obparienus: 14.05.2020). - MakpooObeKT. - TEKCT : 3JIEKTPOH-
HBIA. - CBefeHus TocTynHbI Takke Ha CD-ROM.

3. [loaxopsiToBa, B.C. McnbiTanre 1eHTPOOEKHBIX HACOCOB U BEHTUJISITOPOB: METOJ. YKa3.
K 71a0. pabore mo auci. Hacocel, BeHTHIIATOPEI M1 KOMITpeccopsl B cuctemax TT'CB/B.C. Iloako-
peitoBa, M.C. VisikoB; Marautoropckuii roc. texundeckuii yH-T um. I.J1. HocoBa. — Maruuro-
ropck: MI'TY um. I'.'1. Hocoga, 2014. — 8 c.:u.: - TekcT: HemocpeACTBEHHbBIN

[IporpamMmMHoe obecrieueHue

Haumenosanue 10 Ne moroBopa CpoKk JeiicTBUS JIMIICH3UH

MS Windows 7 Profes-|; 1957 18 o1 08.10.2018 11.10.2021

sional (i1st kitaccoB)

MS —Office 2007|135 o1 17.09.2007 Geccpouro
Professional

7Zip cB000THO pacnpocTpansemoe [10 OECCPOYHO
bpaysep Mozilla Firefox [cBoGogHO pactpocrpansemoe [10 6eccpodHo
Bpayszep Yandex cB000THO pacnpocTpansemoe [10 0OECCPOIHO

FAR Manager cB000HO pactpocTpansemoe 110 OeccpouHO

Adobe Reader cB000IHO pacrpocrpansemoe 110 0eccpouHO

HNHTepHeT-pecypcesl

HasBanwne kypca | CchlIKa |
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cucrema — Poccuiickuii MHAEKC Hay4HOTO LIUTUPO-
Banus (PMHII)

[TouckoBas cucrema Axamnemuss Google (Google
Scholar)

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

HNudopmanmonnas cuctema - EquHOe OKHO TOCTY-
na K ”HGOPMaIMOHHBIM pecypcam

URL: http://window.edu.ru/

Poccuiickas ['ocynapcrBennas 6ubnmoreka. Kara-
JIOTU

https://www.rsl.ru/ru/4readers/catalogues/

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

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

MexayHapoaHasi HayKOMeTpudeckas pedepaTus-
Hasd U ITOJIHOTCKCTOBAA 63321 JaHHBIX Hay‘lHBIX n3-
nmaunit «Web of sciencey

http://webofscience.com

Mexnaynapoanasi pedeparuBHas W MOJHOTEKCTO-
Basi clpaBoyHas 0a3a JNaHHBIX HAy4YHbIX H3IaHUN

http://scopus.com

Me;xz[yHapoz[Ha;I 0a3a MOJIHOTEKCTOBBIX KYpHaJIOB
Springer Journals

http://link.springer.com/

MexayHapoaHasi KOJUIGKIMST HAyYHBIX IMPOTOKO-
JOB 110 Pa3JM4YHBIM OTpaciasM 3HaHUi Springer

http://www.springerprotocols.com/

MexnyHapoaHas 6a3a HayuyHbIX MAaTepHalioB B 00-
JacTd  (pU3MUECKUX  HAYK M MH)KUHUPUHIA

http://materials.springer.com/

Mexnynaponnas 0a3a CHpaBOYHBIX H3JIaHUU M0
BCEM OoTpaciisiM 3Hanmii SpringerReference

http://www.springer.com/references

9 MaTepuajibHO-TeXHHYECKOe ofecneyeHue JUCIHIIHHBI

MaTepI/IaJII)HO-TCXHI/IquKOG obOecriecucHue JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayUTOPUH

OcHallieHue ayIuTopun

JlekoHHAas ayIUTOPUS

MynbTMeIMIHBIE CPEACTBA XPAHEHHUS, IIEpefadn U
npeJcTaBieHust HHpopMauuy (MHTEpaKTUBHAS JOCKA B
KOMILJIEKTE C IPOEKTOPOM U KOMIIBIOTEPOM)

AynmuTopus JUis 1abOpaTOpHBIX pa-
oot

Maker 11eHTpoOeKHOTO Hacoca B pa3pese;
JlaGopatopubiit  cteny «McmbiTaHue  1EHTPOOEIKHBIX
HA0COBY; MOJIEJIM HACOCOB U BEHTUJIAITOPOB

Aynuropuu Ui CaMOCTOSITENIbHON
paboOTHI: KOMITBIOTEPHBIC KIIACCHI;
YHUTaJIbHBIC 3aJI6I OUOJIMOTEKH

[TepconanbHble KoMnbioTephl ¢ makeroM MS Office, BbI-
X0710M B VIHTEpHET U C IOCTYIIOM B JIEKTPOHHYIO UH-
(dhopmMarmoHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA

AyauTopus sl TPYNIOBBIX UHIU-
BUyaJIbHBIX KOHCY/IbTALIUH, TEKY-
IETO0 KOHTPOJISL U IPOMEKYTOUHON
aTTecTaluu

JleMOHCTpallMOHHbIE CTEHbI, TIJIAKAThI, HATJISAHBIE
mocoouns

[TomemeHus U1 XpaHEHHS U TIPO-
buIaKTHYECKOro o0CIyKUBAHUS
y4eOHOro 000py10BaHUS

ayn. 2060

Crennaxu, mkadbl, THCTPYMEHTBl ¥ CTAaHOK JUIs
o0ciyxuBaHUsl yueOHOro o00opyI0BaHuUs

16




