MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

VYTBEPX/AIO
OOKYMEHT NOANNCAH %)
QNEKTPOHHOW NOAMUCHLIO HpOpeKTOp 110 yqe6HOH pa6OTe
CepTudumkaT: 6FC632A3C216BIFFDAOFSEADC52COSFE E.H.HYKOBHI/IKOBa
Bnapeneu: Cutos Unbsa Cepreesny
[LevictButeneH: ¢ 25.03.2024 go 18.06.2025
08 mas 2024 r.

PABOYAS MTPOI'PAMMA JIUCIITUTIJIMHBI
b1.0.08.11 I'mapaBauKa ¥ THAPONHEBMONIPHUBO/

3akpemiena 3a kabeapoir  [loabeMHO-TPAHCHOPTHBIX, CTPOUTEJBHBIX M IOPOKHBIX
MAaIlllMH U 000PY10BAHUSA

VYueOnsii iian  ¢230501 24 TTC.plx
23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEICTBA

Kanudukamms Nnxenep

dopma 00ydycHHST OYHAS
Oo6mas tpynoemMkocth 4 3ET

Bubl KOHTPOISL B cemecTpax:
Kypcosas pabota 4, Dx3amen 4

Pacnpezle.ﬂeﬂne YaC0B JUCHUIIJIMHBI IO CEMeCTPpaM

CemecTtp
(<Kypc>.<CemecTp Ha 4(2.2)
Kypee>) Uroro
Henens 17
Bup 3anstuit v | PO | v PIT
Jlexmm 34 134 |34 (34
JlaGoparopHsbie 34 134 |34 |34
B ToMm yucne unT. 16 |16 |16 [16
Uroro ayn. 68 |68 [68 |68
KonraxtHas pabota 68 |68 |68 |68
Cawm. pabota 40 |40 |40 |40
Yacbl Ha KOHTPOJIb 36 |36 |36 |36
Hroro 144 | 144 | 144 | 144
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[Iporpammy coctaBui(n):
K.M.H., 0oy., Dedopos Bsauecnas Cepeeesuy
PaGoyast mporpamma JUCHUTUTHHBL

I'uapaBiinka ¥ rUAPONHEBMONIPHBOJ
paspabotana B coorBercTBHM ¢ PI'OC:

dDez[epanLHLIﬁ FOCYIlapCTBCHHBII‘;I O6pa30BaTCHBHBIﬁ CTaHAApPT BBICHICTO O6pa30BaHI/I${ - CIICHUAJIUTET I10

cneruanbHocT 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJOTHYECKHE cpeAcTBa (mpuka3 MUHOOpHayKu
Poccuu ot 11.08.2020 1. Ne 935)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

23.05.01 HazemHbBI€ TPaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBA
YTBEPXKACHHOTO IprKa3oM pektopa oT 30.01.2024 Ne 32.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl
IMoabeMHO-TPAHCTIOPTHBIX, CTPOUTENbHBIX U JOPOKHBIX MAIIIMH U 000PY10BAHUSA

ITpotokon ot 21 mapta 2024 r. Ne9

Cpok neiictBus mporpamMmsl: 2024-2029 yu.r.

3aB. kadeapoii 3enpkoB C.A.

[Ipencenarens MK®

JIOIIEHT, K.T.H., Bapnansu M.A Ne 8 ot 02 anpens 2024 ¢
OtBetcTBeHHbIN 3a peanuzanuio OITOIT 3enbkoB C.A.
JupexTop 6uOaroTeKH Cotauk T.®.

No peructpanun 30
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Buzuposanue PII/| nJis1 McioJIHEHHUs B 0YepeIHOM y4eOHOM roay

[Ipencenarens MK®
2025 1.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl
IMoabeMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX U TOPOKHBIX MALIUH ¥ 000PYI0BAHHS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 20251, Ne
3aB. kadenpoit

Buzuposanue PII/| nJis1 ucioJIHeHUsI B 04epeIHOM Y4eOHOM roay

IIpencenarens MK®
2026 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2026-2027 yueOHoM roay Ha 3aceganun kaheapol
IHoabeMHO-TPAHCNIOPTHBIX, CTPOUTEIbHBIX H JOPOKHBIX MAIIIMH M 000pYy10BaHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

BusupoBanue PII/I 1j15 icnoJiHeHUsI B 04epeHOM Y4eOHOM IOy
IIpencenarens MK®

- 2027 .

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
IoabeMHO-TPaHCIOPTHBIX, CTPOUTEILHBIX H JOPOKHBIX MALINH M 000PY10BaHUS

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

Buzuposanue PII/| nJis1 ucioJIHeHUs B 04epeIHOM y4eOHOM roay

[Ipencenarens MK®

2028 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
IMoabeMHO-TPAHCTIOPTHBIX, CTPOUTEIbHBIX M JOPOKHBIX MAIIUH H 000PY10BaHUS

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

OCYHICCTBJICHUE I/IH(I)OpMaI_[I/IOHHOFO TIOMCKA MO OCHOBAM T'HAPABJIMKA U TUAPOITHEBMOIIPUBO/Ia HA3EMHBIX TPAHCIIOPTHO-
TEXHOJOTMYCCKUX CPEACTB;

1.2

y4aCTUE€ B COCTAaBC KOJIJICKTUBA HCTIOJTHUTEIEH IIpr IPOU3BOJACTBE U UCIIBITAHUU TUAPOArperaTtoB HA3€MHBIX TPAHCTIOPTHO
-TCXHOJIOTUYCCKUX CPCIACTB.

2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: b1.0.08.11

2.1

TpeboBaHusi K NpeIBApPUTEIbHOM OAT0TOBKE 00y4a0LIErocs:

2.1.1

2.1.2

dusuka

2.2

JMCUMIVINHBI U PAKTUKH, 1JIsl KOTOPBIX OCBOEHHE JAHHOM JUCIMIIMHBI (MOAY.Is1) HEOOX0AMMO KaK
npeiecTByoLIee:

221

HanexHoCTh MEXaHUUYECKUX CUCTEM

222

OKCIUTyaTalus HOAbEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX CPEICTB U 000PYAOBAHUSL

3. KOMIIETEHIIUA OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTLITUHBI

(MOJYJIST)

OIIK-1: Crioco0eH CTaBUTh M PellIaTh HHKEHEPHbIE M HAYYHO-TEXHUUYECKHeE 3a1a4u B cepe cBoeii mpodeccHoHATbHOM
ACATCJIbHOCTH U HOBBIX MEKTUCHUIIIMHAPHBIX HanpaB.neHm‘i C UCMMOJIB30BAHUEM €CTCCTBCHHOHAYYHbIX, MATCMATHYICCKUX H

TEXHOJOI'HYICCKUX MO}IeJ’[eﬁ;

Wuamukarop 1 [ OIIK-1.1 CtaBuT HHXKCHEpHBIE U HAYYHO-TEXHUYECKHE 3a/1a9H B chepe CBOeH MpodecCHOHATBHON IeITeIbHOCTH U

HOBBIX MEKIUCTTUTIUIMHAPHBIX HaHpaBHeHHﬁ.

Wnpukatop 2 | OIIK-1.2 ®opmupyeT BOZMOKHBIE BAPHAHTHI PELISHUS] MHKEHEPHBIX 1 HAYYHO-TEXHUYECKUX 3a7au B cepe cBoeit

HpO(beCCHOHaJ'IBHOﬁ ACATCIBHOCTH U HOBBIX MEXKIUCIUITTIMHAPHBIX HaHpaBJ’IeHI/Iﬁ C UCIIOJIb30BAHUEM
€CTCCTBCHHOHAYYHBIX, MATEMATUYCCKUX U TCXHOJIOTHICCKUX MOJICIICH.

Wnamnkarop 3 | OIIK-1.3 Pemaer nmkeHepHBIE U HAyYHO-TEXHUYECKHUE 3a1a4H B chepe cBoeH MpodecCHOHATBHON AEATETBHOCTH 1

HOBBIX MEXXIHMCIUIUIMHAPHBIX HAPABICHUI HA OCHOBE ONTUMM3AINY C(POPMHUPOBAHHBIX BAPHAHTOB PEIICHUI.

OIIK-5: Cnoco0eH NpUMeHATh HHCTPYMeHTapuii ¢popMaau3anuu HHKeHEPHbIX, HAYYHO-TeXHHYeCKHX 3a1a4, HCNO0JIb30BaTh
NPHUKJIaJHOE NPOrPaAMMHOe o0ecredyeHue NP pacyeTe, MOJCIMPOBAHNU H NPOEKTHPOBAHUH TEXHHYECKHX 00bEKTOB U

TEXHOJOTHYCCKHUX ITPOLECCOB;

Wumukatop 1 [ OIIK-5.1 IIpumensier nHCTpyMeHTapuil GopMann3anuy HHKECHEPHBIX U HAYYHO-TEXHUYCCKUX 3a1a4 IIPH pacuere,

MOACINPOBAHUN U TPOCKTUPOBAHUN TCXHUYICCKUX 00BEKTOB M TEXHOJIOTMYECKUX IpoLcCCOB.

Wumukarop 2 | OIIK-5.2 Mcnons3yeT IpHKIagHOe MPOrpaMMHOE 00ecTIedeH e P pacdeTe, MOISITUPOBAHUN W IPOSKTHPOBAHUH

TEXHUYECKUX 00BEKTOB M TEXHOIOTHUECKUX IpOIECCOB.

VYK-2: Cnoco0eH ynpaB/isiTh IPOEKTOM Ha BCeX ITANAax ero ;KM3HEHHOr0 UKJIa

Wumukatop 1 | YK-2.1. Pa3pabaTbiBaeT IPOEKT C YIETOM aHAIN3a aJbTCPHATHBHBIX BAPUAHTOB €TI0 PCaTH3aIlHH.

Wunmukarop 2 | YK-2.2. YipasiseT IpoeKTOM Ha BCeX 3Tanax )KU3HEHHOTO [UKIIA.

B pe3yiabTaTre 0OCBOCHUA THCHUILIMHBI oﬁyqalomm‘flcn JOJIZKCH

31

3HaTh:

3.1.1

CHOCO0BI Pa3pabOTKU MPOEKTa C yUETOM aHAIN3a AIbTePHATUBHBIX BAPHAHTOB €0 pealn3alny;

3.1.2

CII0COOBI YIIpaBJICHUA MTPOCKTOM Ha BCEX dTAIllaX XKU3HECHHOI'O ITUKJIA,

3.13

METOABI MNOCTAHOBKHA MHKCHCPHBIX U HAYYHO-TCXHNYCCKUX 3aJ/1a4 B cdpepe CBOCH HpO(bCCCI/IOHaJIBHOI\/'I JCATCIBHOCTU U
HOBBIX MCKIUCHUTIIIMHAPHBIX HaHpaBJ’IeHHﬁ;

3.14

MOAXOB!I K (POPMUPOBAHIIO BO3MOKHBIX BAPHAHTOB PEIICHHS HMHXEHEPHBIX M HAyYHO-TEXHUYECKUX 3a/1a4 B chepe cBoei
podeccHoHaNbHOMN NeSITeNFHOCTH U HOBBIX MEXIUCHIUIIMHAPHBIX HAPaBICHUH ¢ UCIIOIb30BaHUEM
€CTECTBCHHOHAYYHBIX, MATEMaTHYECKUX U TEXHOJIOTUYECKHUX MOJIEIIEH;

CIIOCOOBI peuieHus NHKEHEPHBIX 1 HAYYHO-TEXHUYECKUX 3a71aq B C(bepe CBocH HpO(b@CCI/IOHaJ'IBHOI‘/‘I JCATCIBHOCTU U
HOBBIX MCKIUCHUINIMHAPHBIX HaHpaBJ’IGHI/Iﬁ Ha OCHOBC OIITUMH3allNH Cq)OpMPIpOBaHHLIX BapHaHTOB pe].HeHHﬁ;

I/IHCprMeHTapI/Iﬁ (I)opManmauI/m HWHXCHCPHBIX U HAYUYHO-TCXHUYCCKUX 3a4da4d IpH pacueTe, MOACIUPOBAHNHN U
MIPOCKTUPOBAHUN TCXHUYICCKUX 00BEKTOB M TEXHOJIOIMYECKUX IpoUcCCOB;

MCTOABI UCITOJIB30BaAHHA TPUKIIAAHOT'O IPOTrPpaMMHOTI0 obecrieyeHHst IIpu pacyeTe, MOACINPOBAHUN U IIPOCKTUPOBAHUN
TEXHUYECKUX O0BEKTOB M TEXHOJIOTHYECKUX IpOIECCOB.

3.2

YMeThb:

321

paBpa6aTBIBaTB MPOCKT C YUYCTOM aHAJIM3a aJIbTCPHATUBHBIX BAPUAHTOB €I0 pCaIn3alnum;

322

YIPaBIATH IPOCKTOM Ha BCEX dTallaX JXU3HCHHOI'O ITUKJIA,




3.2.3 | cTaBUTH MHXEHEPHBIE U HAYYHO-TEXHUUECKHE 3a]1a9H B chepe CBOeH mpodecCHOHANBHOH AeATeIbHOCTH M HOBBIX
MEXIUCIMIUTMHAPHBIX HANPaBJICHUH;
3.2.4 | bopMupoBaTh BO3MOXKHBIC BAPUAHTHI PEIICHUS] MH)KCHEPHBIX M HAYYHO-TEXHUUECKHX 3a7ad B chepe CBOeH
podeCCHOHANBHOMN NESITETFHOCTH U HOBBIX MEXIUCHUILIMHAPHBIX HAIPABICHUHN C UCIIOJIb30BaHUEM
€CTECTBEHHOHAYYHBIX, MATEMATHIECKIX M TEXHOJIOTHIECKIX MOJIEIICH;
3.2.5 | pemaTh MHXKCHEPHBIC U HAYYHO-TEXHUYECKHE 3a/1a9H B cepe CBoeH MpodecCHOHaTBHON NESTEIEHOCTH H HOBBIX
MEXTUCIIMIUTMHAPHBIX HAMIPaBJICHNUH Ha OCHOBE ONITUMH3ANNHU C(POPMUPOBAHHBIX BAPUAHTOB PEIICHHH;
3.2.6 | IpUMEHATh HHCTPYMEHTAPHH (HOpMaATU3aIK UHXKEHEPHBIX U HAYYHO-TEXHHYCSCKHX 3a/1a4 MIPU pacdeTe, MOJICIIMPOBAHHN
Y IPOEKTUPOBAHNHN TEXHUIECKAX OOBEKTOB M TEXHOJIOTUIECKHX IIPOIECCOB;
3.2.7 | ncionp30BaTh MPHKIIAHOE IPOTPaMMHOE 00ecTIedeH e IIPH pacdeTe, MOISIUPOBAHUN U IIPOSKTHPOBAHUH TEXHUIECKIX
00BEKTOB M TEXHOJIOTMYECKUX IIPOIIECCOB.
3.3 | Brapers:
3.3.1 | HaBbIKaMH Pa3pabOTKH MPOEKTa C YIETOM aHAIN3a AIbTEPHATUBHBIX BAPHAHTOB €T0 PEeaJIM3aIliu;
3.3.2 | HaBBIKAMH YTIPaBIICHHUS IPOEKTOM Ha BCEX JTalaxX )KU3HEHHOTO [IHKJIA;
3.3.3 | HaBBIKAMH [TOCTAHOBKH HHKCHEPHBIX M HAYYHO-TEXHHYECKUX 3a/1a4 B chepe cBoel NMpodhecCHOHATIBHON NIESITEIFHOCTH U
HOBBIX MEXIUCIUTUIMHAPHBIX HATIPaBJICHUH;
3.3.4 | HaBbIKamM# (HOPMHUPOBAHHUS BOSMOXKHBIX BAPHAHTOB PEIICHUST HHXKCHEPHBIX M HAYYHO-TEXHUYIECKUX 3371249 B cepe CBoei
poeCCHOHATTLHOM NIEATETBHOCTH M HOBBIX MEXIMCIUTUIMHAPHBIX HATIPABJICHUH ¢ UCTIOE30BaHHEM
€CTeCTBEHHOHAYUHBIX, MAaTEMaTHIECKUX U TEXHOJIOTUYECKUX MOJIEINIEH;
3.3.5 | pemaeT MHXKEHEpPHBIE U HAYYHO-TEXHUUECKHE 3a1a4H B cdepe cBoeil mpodeccHoHanbHOM NesITeTbHOCTH U HOBBIX
MEXIUCIMIUTMHAPHBIX HAIPaBJICHUH Ha OCHOBE ONTUMM3ALUHU C(POPMUPOBAHHBIX BAPUAHTOB PELICHUH;
3.3.6 | HaBBIKAaMH TPUMEHEHUSI HHCTPYMEHTapHsl (popManu3alui HHKEHEPHBIX U HAYYHO-TEXHHUECKUX 3aa4 IPH pacyere,
MOJICTIMPOBAHUH U MIPOCKTUPOBAHIH TEXHUYECKHX 0OBEKTOB M TEXHOJIOTUIECKHX ITPOIIECCOB;
3.3.7 | HaBbIKaMH{ MCIIOJIb30BaHMS MIPUKIIaJHOTO IPOrPaMMHOI0 obecieueH sl Ipy pacyeTe, MOJSIUPOBAHUU U IPOEKTUPOBAHUH
TEXHHYCCKUX OOBEKTOB U TEXHOJIOTHUCSCKHUX MPOLIECCOB.
4. CTPYKTYPA U COAEPKAHUE JUCIMIITIMHBI (MO YJIST)
Kon Bun HaumeHnoBaHnue pa3iesioB u Cemectp | HacoB | Kommneren- | Jluteparypa | Uute | [Ipumeuanue
3aHATUS | 3aHATHSA TeM / Kypc 097001 PaKT.
Pasnen |Pazgen 1. Beenenue.
I[peaMeT rugpaBIUKH U
KpaTKasi HCTOPHS ee
pa3BHTHS.
1.1 Jlex Kpatkas uctopust pazsurus 4 0,5 OIIK-1 JIT.1 0 YK-2.1,0I1K-
TU/IPABIMKH. OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
2 JI2.2J12.3 1.3,0IIK-5.1.
2.4
1.2 Jlex JKunkocTh v CHITBI 4 1 OIIK-1 JI1.1 0 YK-2.1,0I1K-
JIeHCTBYIOIIME Ha HEe. OIIK-5 VK- JI1.2J12.1 1.2,0I0K-
MexaHudyeckue 2 J12.2 J12.3 1.3,0I1K-5.1.
XapaKTEPUCTUKU U OCHOBHBIC J12.4
CBOMCTBA )KUKOCTEH.
1.3 JIab Uzydenne puznaeckux 4 0,5 OIIK-1 JI1.1 0 VK-2.1,0IIK-
CBOMCTB xuaKocTH. M3yuenue OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
IPUOOPOB IS U3MEPECHUS 2 JI2.2J12.3 1.3,0IIK-5.1.
JTaBJICHHS. J12.4
1.4 JIab W3yuenne ruipocTaTH4ECKOro 4 0,5 OIIK-1 JI1.1 0 VK-2.1,0I1K-
nasienus. Mzydenue OIIK-5 VK- JI1.2J12.1 1.2,0I0K-
CTPYKTYPbI MOTOKOB KHJIKOCTH 2 JI2.2J12.3 1.3,0IIK-5.1.
2.4
1.5 Cp W3yuenne matepuana, 4 5 OIIK-1 JIT.1 0 YK-2.1,0I1K-
MOATOTOBKA K TaO0PaTOPHBIM OIIK-5 VK- JI1.2J12.1 1.2,0IIK-
paboram. BeimonHnenue 2 JI2.2J12.3 1.3,0IIK-5.1.
KypCOBOH pabOTHI. J12.4
1.6 Ox3amen |IloaroToBka K SK3aMeHy. 4 0 0
Paznen |Pazgen 2. OcHOBBI
ruApocTaTuKH. OCHOBBI
TUAPOAMHAMHUKH.




2.1 Jlex I'uppocraTuueckoe naBiaeHue. 1,5 OIIK-1 JI1.1 1,5 Jleknus-
OCHOBHOE ypaBHEHHUE OIIK-5 VK- JI1.2J12.1 oecena. YK-
TUIPOCTATHKH. 2 J12.2 J12.3 2.1,0IIK-
JlaBrmeHuve KUIKOCTH Ha J12.4 1.2,0I1K-
IUIOCKYIO HAKJIIOHHYIO CTEHKY. 1.3,0IIK-5.1.
JlaBneHue >KUIKOCTH Ha
OWIAHAPHUIECKYTO
ITOBEPXHOCTb.

2.2 Jlex 3aKkoH Apxumerna u ero 1 OIIK-1 JI1.1 0,5 Jleknus-
npuiiokeHue. [loBepxHocTH OIIK-5 VK- JI1.2J12.1 oecena. YK-
PaBHOTO J1aBJICHUS 2 JI2.2J12.3 2.1,0I1K-

2.4 1.2,0I0K-
1.3,0IIK-5.1.

2.3 Jlex OCHOBHBIE OHATHS O 1,5 OIIK-1 JI1.1 0 VK-2.1,0I1K-
JIIBMDKCHHU JKUJIKOCTH. OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
VYpasuenue beprymnn s 2 J12.2J12.3 1.3,0IIK-5.1.
UACaIbHON KUIKOCTH. J12.4
VYpasuenue bepuymnu mist
peaNbHOM KUIKOCTH.

H3mMepeHue ckopocTy MOTOKA U
pacxozia JKUAKOCTH.

2.4 JIab OnperencHue pexuMa 2 OIlIK-1 JI1.1 2 Pa6ora B
TEYCHUS. OIIK-5 VK- JI1.2J12.1 MaJIBIX

2 J12.2J12.3 rpymnax. YK-
2.4 2.1,0IIK-
1.2,0I1K-

1.3,0IK-5.1.

2.5 Cp W3yuenue matepuana, 4 OIIK-1 JI1.1 0 YK-2.1,0I0K-
MTOATOTOBKA K JIA0OpATOPHBIM OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
pabotam. BemosHenue 2 JI2.2J12.3 1.3,0IIK-5.1.
KypCOBOI pabOTHI. 2.4

2.6 Ox3ameH |IloAroToBka K 3K3aMeHY. 0 0

Pasnen |Pazgen 3. I'mapaBiauyeckue
conporusenus. Ucreyenune
JKMIKOCTH U3 OTBEPCTHIA,
HACA/IKOB M M3-TI0/1 3aTBOPOB.

3.1 Jlex PexxuMbl IBMIKEHHS KUIKOCTH. 1,5 OIIK-1 JI1.1 1 Jlexmus-
Kasuranus. [Torepu Hanopa OIIK-5 VK- JI1.2J12.1 becena. YK-
P JJAMUHAPHOM TEYCHUU 2 JI2.2J12.3 2.1,0I1K-
xunkoctu. [lorepu Hanopa npu J12.4 1.2,0I0K-
TypOyJIEHTHOM T€UEHUU 1.3,0IIK-5.1.
YKUJIKOCTH.

MecTHble THAPaBINYECKHE
COTIPOTHBIICHUSL.

32 Jlex Ucreuenue uepes manbie 0,5 OIIK-1 JI1.1 0,5 Jlexrusi-
OTBEPCTHUS B TOHKOM CTEHKETIpH OIIK-5 VK- JI1.2J12.1 Oecena. YK-
IIOCTOSIHHOM Harope. 2 JI2.2J12.3 2.1,0IIK-
Ucreuenne npu J2.4 1.2,0I1K-
HECOBEPILIEHHOM CXaTHHU. 1.3,0IIK-5.1.
HcTeuenne noja ypoBeHb.

33 Jlex Hcredyenne yepes HACAIKU TPU 1 OIIK-1 JIT.1 0 YK-2.1,0I1K-
TIOCTOSTHHOM Hamope. OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
Ucteuenus yepe3 OTBEpCTUS U 2 J2.2J12.3 1.3,0IK-5.1.
HacaJKu IpHU MePeMEHHOM 2.4
Harope (OOpO’KHEHHUE
COCYZIOB).

34 JIab W3yuenue cTpyKTyphl IOTOKOB 2 OIIK-1 JI1.1 1 Pabota B
xunkoctu. OnpeneneHue OIIK-5 VK- JI1.2J12.1 MaJbIxX
pexuMa TeYeHHUS. 2 JI2.2J12.3 rpynnax. YK-

2.4 2.1,0IIK-
1.2,0I0K-

1.3,0IIK-5.1.




3.5 Jlex Wcreuenue uz-noj 3aTBopa B 1 OIIK-1 JI1.1 VK-2.1,0IIK-
TOPU30HTAIILHOM JIOTKE. OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
JlaBneHue cTpyu >KUAKOCTH Ha 2 J12.2J12.3 1.3,0IIK-5.1.
OTrpaKJAOIIHE TOBEPXHOCTH. J12.4
3.6 JIa6 Wnnroctpanys ypaBHEHUs 2 OIIK-1 J1.1 Pa6ota B
Bepuymnu. Onpenenenue OIIK-5 VK- JI1.2J12.1 MaJbIxX
MECTHBIX IIOTEPH HAIOPA. 2 JI2.2J12.3 rpynmnax. YK-
Orpenenenue noTeps Haropa J12.4 2.1,0I1K-
0 JUTUHE. 1.2,0I1K-
1.3,0IIK-5.1.
3.7 Cp Wsyuenne matepuaa, 5 OIIK-1 JIT.1 YK-2.1,0I1K-
MTOJITOTOBKA K JTa00paTOPHBIM OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
paboram. Beimonnenue 2 J12.2J12.3 1.3,0IK-5.1.
KypCOBOH pabOTHI. 2.4
3.8 Ox3ameH | [loaroToBka k SK3aMeHy. 0
Pazgen | Pazgen 4. I'mapaBiaudeckuii
pacyeT mMpocThIX
TPYOONpOBO/AOB.
4.1 Jlex [pocToii TpybonpoBox 1,5 OIIK-1 JI1.1 Jlexmmst-
MOCTOSSHHOI'O CEYEHHUSI. OIIK-5 VK- JI1.2J12.1 becena. YK-
CoeqrHeHHs MPOCTHIX 2 JI2.2J12.3 2.1,0I1K-
TpyOo1poBoaoB. CI0XHBIE 2.4 1.2,0IIK-
TpyOOIPOBOABIL. 1.3,0IIK-5.1.
TpyOonpoBoabI ¢ HACOCHOMH
10/1a4€H JKUIKOCTEN.
4.2 Jlex I'uppasnugeckuit yaap. 1 OIIK-1 JIT.1 YK-2.1,0I1K-
W3MeHeHMe NpoIryCKHOI OIIK-5 VK- JI1.2J12.1 1.2,0IIK-
CITOCOOHOCTH TPYOOIPOBOIOB 2 JI2.2J12.3 1.3,0IIK-5.1.
B MPOLECCE UX IKCILTyaTALHH. J12.4
4.3 JIa6 VYmpasnenue ycuianem Ha 8 OIIK-1 JIT.1 Pa6ora B
BBIXOJHOM 3BEHE OIIK-5 VK- JI1.2J12.1 MaJbIX
HCIIOJIHUTEIILHOTO MEXaHU3Ma. 2 JI2.2J12.3 rpynnax.YK-
2.4 2.1,0T1IK-
1.2,0I0K-
1.3,0IIK-5.1.
4.4 Cp Wzyuenne matepuana, 0 OIIK-1 JI1.1 YK-2.1,0I1K-
MTOATOTOBKA K MIPAKTUYECKUM OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
3aHATHAM. BEImoaaeHne 2 JI2.2 J12.3 1.3,0I1K-5.1.
KypcOBOH paboThI. 2.4
4.5 Ox3ameH |IloaroroBka K 3K3aMeHy. 0
Paznen | Paspea S. I'mapaBiandeckue
MAaUIUHBI.
5.1 Jlex JlomacTHbIe HACOCHI. 0,5 OIIK-1 JIT.1 YK-2.1,0I1K-
[TopirHeBBIE HACOCHL. OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
2 J12.2J12.3 1.3,0IK-5.1.
2.4
52 Jlex WNHaukaTopHas quarpamma 0,75 OIIK-1 JI1.1 YK-2.1,0I1K-
MIOPIITHEBBIX HAacOCOB. bamanc OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
SHEpruu B Hacocax. 2 J12.2J12.3 1.3,0IIK-5.1.
2.4
53 Jlex O603HaYeHUE HITEMEHTOB 0,75 OIIK-1 JIT.1 YK-2.1,0I1K-
TUAPO- U THEBMOCUCTEM. OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
2 J2.2J12.3 1.3,0IK-5.1.
2.4
5.4 JIab YnpagiieHue NMoJ0KEHUEM 2 OIIK-1 JI1.1 YK-2.1,0I1K-
BBIXOJTHOT'O 3BE€HA OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
HCIIOJTHUTEILHOIO MEXaHH3Ma. 2 J12.2 J12.3 1.3,0I1K-5.1.
2.4
5.5 JIab YmpagiieHue MOJ0KEHUEM 2 OIIK-1 JI1.1 YK-2.1,0I1K-
BBIXOJHOT'O 3BEHA OIIK-5 VK- JI1.2J12.1 1.2,0IIK-
HCIIOJIHUTENIbHOTO MEXaHU3Ma. 2 JI2.2J12.3 1.3,0IIK-5.1.
Hcnonp3oBaHue B J12.4

TUAPOCUCTEME THAPO3aMKOB.




5.6 JIa6 VYnpasieHue noaoKeHUeEM 2 OIIK-1 J1.1 0 YK-2.1,0I1K-
BBIXOJHOI'O 3BEHA OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
HCIIOJTHUTEILHOIO MEXaHH3Ma. 2 J12.2 J12.3 1.3,0I1K-5.1.
Wzydenne ocobeHHOCTEH 2.4
HCIIOJIb30BAHUS B
ruIpocucTeMax
pacmpenenurenei pa3HbIx
TUTIOB.

5.7 Cp Wzyuenne matepuana, 5 OIIK-1 JI1.1 0 YK-2.1,0I1K-
MTOATOTOBKA K MIPAKTUYECKUM OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
3aHATHAM. BeImonaeHne 2 JI2.2 J12.3 1.3,0I1K-5.1.
KypCOBO# paboTEI. 2.4

5.8 Ox3ameH | IloAroTroBka K 3K3aMeHy. 0 0

Pazmen | Pazgen 6. O6mas
XapaKTepUCTHKA
ruaponpusoja. Padoune
SKMIKOCTH JIJIsl THIPOCHCTEM.
I'uapaBanyeckue JMHUM.

6.1 Jlex CTpyKTypHas cxema 1,5 OIIK-1 JI1.1 0,5 Jlexmus-
THIPOTIPUBO/IA. OIIK-5 VK- JI1.2J12.1 oecena. YK-
Krnaccudukarus v mpuHIHI 2 JI2.2J12.3 2.1,0I1K-
paboThI THIAPONPUBOJIOB. 2.4 1.2,0IIK-
[IpenmymiecTBa 1 HEAOCTATKH 1.3,0I1K-5.1.
THIIPOTIPUBOIA.

6.2 Jlex XapakTepucTrKa paboanx 2 OIIK-1 JIT.1 0 YK-2.1,0I1K-
x)unkocteil. Beibop u OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
9KCIUTyaTaIus pabounx 2 JI2.2J12.3 1.3,0IIK-5.1.
xunkocrell. ['mapasnudeckue J12.4
nunuu. CoenuHenus. Pacuer
TUAPOJIMHUI.

6.3 JIab CompoTUBJICHHE TEYCHUIO 1 OIIK-1 JI1.1 1 Pabota B
YKUJKOCTH. OIIK-5 VK- JI1.2J12.1 MaJIbIxX

2 JI2.2J12.3 rpynmnax. YK-
2.4 2.1,0IIK-
1.2,0IIK-

1.3,0IIK-5.1.

6.4 J1a6 CTpyKTypa rHApONPUBOIA. 3 OIIK-1 JI1.1 0 YK-2.1,0I1K-

OIIK-5 VK- JI1.2J12.1 1.2,0I0K-
2 JI2.2J12.3 1.3,0IIK-5.1.
2.4

6.5 Cp W3yuenne matepuana, 3 OIIK-1 JIT.1 0 YK-2.1,0I1K-
MIOJITOTOBKA K 1a00paTOPHBIM OIIK-5 VK- JI1.2J12.1 1.2,0I0K-
paboTram ¥ MPaKTHYECKUM 2 JI2.2J12.3 1.3,0IIK-5.1.
3aHATHSAM. BeimoaHeHne J12.4
KypCOBOH pBOOTHI.

6.6 Ox3ameH |IloaroToBka K sK3aMeHy. 0 0

Paznen |Paspen 7. Hacochl
TUAPOMOTOPBI.
I'mapouunauHapsl.
I'uapopacnpenesnnrein.

7.1 Jlex HekoTopsie TepMuHbI 1 1,5 OIIK-1 JI1.1 0,5 Jlexmmsi-
ONpeesICHusl. OIIK-5 VK- JI1.2J12.1 Oecena. YK-
l'uapaBinyeckue MamvHbI 2 JI2.2J12.3 2.1,0I1K-
IIECTEPEHHOTO THIIA. J12.4 1.2,0I1K-
[TmacTuHYaTHIE HACOCH U 1.3,0IK-5.1.

TUAPOMOTOpPBL. PaguanbHo-
MTOPIITHEBBIE HACOCHI U
THIIPOMOTOPBI. AKCHUAJIBHO-
MIOPIIHEBBIE HACOCHI U
THAPOMOTOPBI. MeXaHU3MEI C
THOKUMHU pa3IeTuTEIIMU.




7.2 Jlex Knaccudurarmst 1,5 OIIK-1 JI1.1 0 VK-2.1,0IIK-
TUIPOLIMITUH/IPOB. OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
I'mapounnuuapsel 2 J12.2J12.3 1.3,0IIK-5.1.
IPSIMOJIMHEUHOIO JeHCTBUSL. J12.4
Pacuer ruaponunusapoB.
IToBOpOTHBIE THAPOLUIMHAPHL.
OO0mue cBeneHUs.
30JI0THUKOBBIE
THIPOPACTIPEACTUTENH.
Kpanossie
THIPOPACTIPEACTUTEINH.
Kiananneie
THIPOPACIPEACTIUTENH.
7.3 JIa6 O0bemHbIN Hacoc. HamopHbIi 1 OIIK-1 JI1.1 1 Pa6ora B
(TepenMBHOI) Ki1amaH. OIIK-5 VK- JI1.2J12.1 MaJTbIX
2 J2.2J12.3 rpymmnax. YK-
2.4 2.1,0IIK-
1.2,0I0K-
1.3,0IK-5.1.
7.4 Cp W3yuenue matepuana, 3 OIIK-1 JI1.1 0 YK-2.1,0I0K-
MOJITOTOBKA K JJa0OpaTOPHBIM OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
pabotam. BemosHeHnue 2 JI2.2J12.3 1.3,0IIK-5.1.
KypCOBOH paboTEHI. J12.4
7.5 Ox3amen |Iloaroroska k sK3aMeHy. 0 0
Paznen | Pa3pea 8. Perynupyromas u
HaNpaBJs O
TUApoannaparTypa.
BcnomorartenbHbie
yCTpOiicTBa rUAPOCUCTEM.
8.1 Jlex OO01ume cBeaeHus O 1,5 OIIK-1 JI1.1 0 VK-2.1,0I1K-
rujpoanrmnaparype. Hanopasie OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
TH/IPOKJIATIAHBI. 2 JI2.2J12.3 1.3,0IIK-5.1.
PenyxuumoHHbIM KianaH. J12.4
OO6partHbIe THIPOKIIATIAHBI.
OrpaHn4uTeNN pacxoja.
Jemurenu (CymMMaTopsl)
noToka. Jlpoccenu u
PEryJIsATOphI pacxoja.
8.2 JIa6 VYmpasieHnue ycuiareMm Ha 0,5 0 YK-2.1,0I1K-
HUCIIOJTHUTEIILHOM MEXaHU3ME. 1.2,0I1K-
1.3,0IK-5.1.
8.3 Jlex I'mapobaxu u 1 OIIK-1 JI1.1 0,5 Pabora B
TEII000OMEHHUKH. DUITBTPHI. OIIK-5 VK- JI1.2J12.1 MaJbIxX
VY1oTHUTENBHBIE YCTPOICTBA. 2 J12.2J12.3 rpynmnax. YK-
I'uppasnnyeckue J12.4 2.1,0IIK-
AKKYMYJISITOPHI. 1.2,0I1K-
1.3,0I1K-5.1.
8.4 JIa6 I'unpasnuyeckas 0,5 OIIK-1 JIT.1 0 YK-2.1,0I1K-
XapaKTepUCTHUKA OIIK-5 VK- JI1.2J12.1 1.2,0I0K-
THAPOJIpOCCErIs. 2 J12.2 J12.3 1.3,0I01K-5.1.
I'unpasnuyeckas J12.4
XapaKTepPUCTUKa HATOPHOTO
KJIarmaHa.
8.5 Jlex I'maposzamku. ['uapasanueckue 2 OIIK-1 JI1.1 0 YK-2.1,0I1K-
perne naBieHHUs U BPEMEHH. OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
CpencTBa U3MepeHusl. 2 JI2.2J12.3 1.3,0IIK-5.1.
2.4
8.6 JIab I'uapaBnuyeckue 1 OIIK-1 JI1.1 0 VYK-2.1,0IIK-
XapaKTePUCTUKH PETyJIsiTopa OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
pacxona 2 JI2.2J12.3 1.3,0IIK-5.1.
2.4
8.7 Cp W3yuenue matepuana, 3 OIIK-1 JI1.1 0 YK-2.1,0I0K-
MOJITOTOBKA K J1Ja0OpaTOPHBIM OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
pabotam. BemosHeHnue 2 JI2.2J12.3 1.3,0IIK-5.1.
KypCOBOH paboTEHI. J12.4




8.8 Ox3ameH | IloAroroBka K 3K3aMeHy. 0 0
Pazmen |Pazgen 9. TuapaBiauyeckue
cieasinue NPUBOIbI
(ruapoycHiInTe M),

9.1 Jlex OO01ue cBeCHNUSI. 2 OIIK-1 JIT.1 0,5 Jlexuusi-
Knaccudukarmst OIIK-5 VK- JI1.2J12.1 Oecena. YK-
THIIPOYCUIIUTEIIEH. 2 JI2.2 J12.3 2.1,0I1K-
T'unpoycunurens J12.4 1.2,0IIK-
30JI0THUKOBOTO THUIIA. 1.3,0IIK-5.1.
I'uapoycunuTens ¢ COIIOM U
3acioHkoi. ['napoycunurens
CO CTPpYHHOH TpyOKOA.

JIByXKacKaHbIE YCUITUTEIH.

9.2 JIab VYnpaBieHue cKopoCcTbio 1 OIIK-1 JI1.1 0 YK-2.1,0I0K-
JIBUKCHHSI HCTIOJTHUTEIBHOTO OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
MEeXaHHU3Ma. 2 JI2.2J12.3 1.3,0IIK-5.1.

2.4

9.3 Cp W3yuenue matepuana, 2 OIIK-1 JI1.1 0 YK-2.1,0I0K-
MTOATOTOBKA K JIA0OpATOPHBIM OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
pabotam. BemosHenue 2 JI2.2J12.3 1.3,0IIK-5.1.
KypCOBOI pabOTHI. 2.4

9.4 Ox3ameH |IloaroToBka K sK3aMeHy. 0 0

Paznen |Pazgen 10. Cucremsl
pa3rpy3KH HACOCOB U
peryJiupoBaHust
TUAPOABMIATEJICH.

10.1 Jlex Croco0bl pa3rpy3KH HACOCOB 1,5 OIIK-1 JIT.1 0,5 Jlexuus-
oT JaBieHusd. JlpoccenbHoe OIIK-5 VK- JI1.2J12.1 Oecena. YK-
perynupoBanue. O6beMHOE 2 JI2.2J12.3 2.1,0I1K-
pEeTyJINpOBaHUE. J12.4 1.2,0I1K-
KomOunupoBanHoe 1.3,0IK-5.1.
perynupoBanue. CpaBHeHUE
CHOCO0OB PETyJINPOBAHUS.

10.2 JIab Nzydenue paboTh 1 OIIK-1 JI1.1 0 YK-2.1,0I1K-
TUAPOIIPUBOAA C OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
JIPOCCETHPYIOUIUM JAeTUTEIEM 2 J12.2 J12.3 1.3,0I01K-5.1.
IIOTOKA. 2.4

10.3 Cp Wsyuenne matepuarna, 3 OIIK-1 JIT.1 0 YK-2.1,0I1K-
MTOJITOTOBKA K JTa00paTOPHBIM OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
pabotam. Beimonnenue 2 J2.2J12.3 1.3,0IK-5.1.
KypCOBO# paboThI. J12.4

104 Ox3ameH | [loaroroBka k sK3aMeHy. 0 0

Pasnen |Paszmea 11. CxeMbI THIIOBBIX
THAPOCUCTEM.

11.1 Jlex T'uapocucrtemsl ¢ 2 OIIK-1 JI1.1 0,5 Jlexmmsi-
peryiaupyeMbIM HacCOCOM U OIIK-5 VK- JI1.2J12.1 Oecena. YK-
npocceneM. ['uapocucTeMsl ¢ 2 JI2.2J12.3 2.1,0I1K-
JIBYXCTYTICHYATbIM yCHJICHHEM. J12.4 1.2,0I1K-
I'uapocuctembl HeMpepHIBHOTO 1.3,0IIK-5.1.
(ronebaTeabHOT0) ABHKCHUSI.

DJEeKTPOrupaBINYECKHE
CHUCTEMEI C PETYITHPYEMBIM
HACOCOM.

11.2 Jlex l'uapocucteMsl ¢ AByMS 1,5 OIIK-1 JI1.1 0 VK-2.1,0I1K-
CIIapeHHBIMU HACOCaAMHU. OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
[Iuranne ogHUM HACOCOM JBYX 2 JI2.2J12.3 1.3,0IIK-5.1.
1 HECKOJIBKO TUIPOABUTraTENICH. 2.4

11.3 J1ab O6bemubIi Hacoc. HamopHbIit 1 OIIK-1 JI1.1 0 YK-2.1,0I0K-
(mepenuBHON) KJ1amaH. OIIK-5 VK- JI1.2J12.1 1.2,0I1K-

2 JI2.2J12.3 1.3,0I1K-5.1.
2.4

11.4 Cp W3yuenue matepuana, 3 OIIK-1 JI1.1 0 YK-2.1,0I0K-
MTOATOTOBKA K JIA0OpATOPHBIM OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
pabotam. BemosHenue 2 JI2.2J12.3 1.3,0IIK-5.1.
KypCOBOH pabOTHI. 2.4




11.5 Ox3ameH | IloAroroBka K 3K3aMeHy. 0 0
Paszmen | Pasmen 12. IlneBMaTHYeCKMid
NpUBO/I.

12.1 Jlex OO01ue cBeAeHUs O 1 OIIK-1 JI1.1 0 VK-2.1,0I1K-
NIPUMEHEHHUH T'a30B B TEXHHKE. OIIK-5 VK- JI1.2J12.1 1.2,0I0K-

2 J2.2 J12.3 1.3,0I1K-5.1.
J12.4

12.2 Jlex OcobenHocTH 1 OIIK-1 JI1.1 0,5 Jlexnus-
[THEBMATU4ECKOr'0 IIPUBOJA, OIIK-5 VK- JI1.2J12.1 6ecena. YK-
JIOCTOMHCTBA U HEJOCTATKH. 2 J12.2 J12.3 2.1,0IIK-
Teuenue Bo3ayxa. J12.4 1.2,0I1K-
HcnomHuteapHbIe 1.3,0IIK-5.1.
ITHEBMaTHYECKHE YCTPOMCTBA

12.3 JIa6 [Ipsimoe u HEnpsiMoe 1 OIIK-1 JI1.1 0 YK-2.1,0I1K-
yIpaBlIeHUE OIIK-5 VK- JI1.2J12.1 1.2,0IIK-
ITHEBMOIMIIMHAPAMHU. 2 J12.2 J12.3 1.3,0I1K-5.1.
VYmpasnenue J12.4
MTHEBMOIMITUHIPAMH TI0
CKOPOCTH U MOJIOKEHUIO.

12.4 JIab Peanuzanms 10oruuecKux 2 OIIK-1 JI1.1 0 VK-2.1,0I1K-
(GyHKIHI B THEBMOCHCTEMAX. OIIK-5 VK- JI1.2J12.1 1.2,0I0K-
VYnpasnenue 2 J12.2J12.3 1.3,0IIK-5.1.
[THEBMOLIMIIMHIPAMH 110 J12.4
BpEMEHH H I10 JIABJICHHIO.

PeneliHO-KOHTAKTHBIE CHCTEMBI
yIpaBJIeHUS
ITHEBMOTIPUBOIAMH.

12.5 Cp W3yuenune matepuaia, 4 OIIK-1 JIT.1 0 YK-2.1,0I1K-
MTOJITOTOBKA K JTa00paTOPHBIM OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
pabotaMm. BeimonHeHne 2 J12.2J12.3 1.3,0IIK-5.1.
KypCOBOH paboThI. 2.4

12.6 KP BrinonHeHue ¥ 3amura 30 OIIK-1 JI1.1 0 YK-2.1,0I1K-
KypCOBOH pabOTHI. OIIK-5 VK- JI1.2J12.1 1.2,0I0K-

2 J2.2 J12.3 1.3,0I1K-5.1.
J2.4
12.7 Ox3amen | Cpaua sK3ameHa. 6 OIIK-1 JI1.1 0 YK-2.1,0I1K-
OIIK-5 VK- JI1.2J12.1 1.2,0I1K-
2 J2.2J12.3 1.3,0I1K-5.1.
J2.4

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

TexHOJOTHA AUCTAHIMOHHOTO 00yUeHHS (TIoTyueHHe 00pa3oBaTeIbHbIX YCIyT 0€3 MOCEeUIeHNs] YHUBEPCUTETA, C TIOMOLIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HHUKaLUKU (3JIEKTpOHHAs nourta, IHTepHeT U Ap.))

O0pa3oBaTesbHbIE TEXHOJIOTHUH C UCTIONB30BAHIEM aKTHUBHBIX METOJI0B 00yUYeHHs (JeKus — Oecena)

TexXHOIOTHS KOMIEKTHBHOTO B3aNMOICHCTBHS (paboTa B MAJIBIX TPYIIIaX) (CaMOCTOATETBHOE H3YIEeHHE 00yJarOIIIMHUCS HOBOTO
Marepuala HoCpeCTBOM COTPYIHHYECTBA B MAIBIX IPYIINaX, JaeT BO3MOXKHOCTh BCEM YUacTHHKAaM y4acTBOBATh B paboTe,
HPaKTHKOBATh HABBIKK COTPYJHUYECTBA, MEXKIMYHOCTHOTO OOIICHHS)

6. POH/1 OIEHOYHBIX CPEICTB

6.1. KonTpoabHbIe BONPOCHI M 32 JaHUS

Bompocs! k 1a0opaTopHBIM padoTam:

JlabopaTopHas pabota Nel

KoHTtponbHbIE BONIPOCHL:

1. Tlepeuncnute METOABI H3MEPEHUS TUIOTHOCTH KHUJIKOCTH M TIOSICHUTE TPUHITHIT JICHCTBHS U3BECTHBIX TNIOTHOMEPOB.

2. Yro Ha3bIBAIOT COKUMaeMOCThIO? UeM oHa XapakTepu3yercs?

3. Kak omnpezessiercs KO3 PHUIUESHT TeMIIEPaTypPHOTO pacIIupPEeHUs?

4. Kakuie BeTHYMHBI U3MEPSIOT IIPU ONpeielIeHHH K03()(QUIIMEHTOB BI3KOCTH BUCKO3UMETPAMH Pa3JINYHBIX TUIIOB?

5. Uto moapa3yMeBaroT MoJi TEPMUHOM «BSI3KOCTh KUAKOCTH»? Kak CBA3aHBI IMHAMHYECKHI U KHHEMATHIeCKUH KOA(DUITHEHTHI
BSI3KOCTH?

6. [laiiTe moHsITHE TOBEPXHOCTHOT'O HATSDKEHUS RKUAKOCTH? B kakux equHuIax oo udmepsercs? Kakum npubopom? Onuiure
YCTpPOUCTBO Tprbdopa?

7. Kakoe naBneHne Ha3bIBAIOT a0CONMIOTHBIM, BAKYYMMETPHUECKUM, MAaHOMETPHUYECKIM?




8. HazoBuTe equHUIIBI H3MEPEHHUS aBICHHUS.

9. B uem 3axiroyaeTcst PUHIMIT JEHCTBYS )KUIKOCTHBIX IpUOopoB? [lepeunciure nx 1OCTOMHCTBA M HEAOCTATKH.

10. Kaxko#t HetocTaToK y MEXaHHUECKHX MPUOOPOB U M3MEpeHHs AaBieHns? Kakumu 1ocTonHCTBaMH 00J1afafoT JKUIKOCTHEIC
MaHOMETPHI?

Jlabopatopnas pabota Ne2

KoHTposbHBIE BOIPOCHI:

1. ITepeuncnmTe PUOOPHI I H3MEPEHNS TABICHUS B KHUIKOCTH.

2. HazoBuTe *KUAKOCTHBIC IPUOOPHI T H3MEPEHHS THAPOCTATUIECKOTO JaBICHUS B yCTPOUCTBE No 2 U TIOSICHUTE IPHUHITHIT UX
JICUCTBHSL.

3. Kakum 00pa3oM U3MeHseTCs JaBleHNE B yCTpoiicTBe Ne 27

4. Kax onpenenuts pa3nuyHble BUABI AaBieHus B Touke C (cM. puc. 2.1, B) uepes moka3aHus mpudbopo?

5. HazoBuTe BUIBI IBUKEHUS JKUIKOCTH U UX OTIHYHSL.

6. Kak n3MeHsI0TCsA CKOPOCTH O )KUBOMY CEYEHUIO MOTOKA?

7. Kak u3meHsieTcst BUI ABMXKEHUS KHUIKOCTH B ycTpoiictBe No 37

8. Onuimre CTPYKTYpPy OTPBIBHBIX TEUCHUIH.

Jlabopatopnas pabota Ne3

KoHTpoBbHEIE BOIIPOCH:

1. Kak onpeenuTs pexuM ABHKCHUS KUJKOCTH?

2. Hanumure ¢opMyitsl pacueta kputepust PeifHomnbca st TpyOB! KPYTIIOro U IPOU3BOIBHOTO MONEPEYHOr0 CEYEHH .
3. B xakux cucremax >KHIKOCTH ABMXKYTCS B JJaMUHAapHOM pexxume? [IpuBenute npruMeps! TypOyJICHTHOTO ABM)KCHUS XKUIKOCTH.
4. Ilosicaute npuHnun aerctBus ycrpoictsa Ne 3. Kak B HeM 1ocTUraercsl ycTaHOBUBLIEECS TeUEHUE?

5. Ot kakux (pakTOPOB 3aBUCHT NEPEXO0]] OT OJJHOTO PEXKUMa K IPyroMy H 3a CUET UeT0 OH OCYIIECTBIsIeTcs B ycTpoiicTee Ne 37
6. Kak B pabore onpenensercs: pacxo )UAKOCTH U CPEIHSSI IO CEUCHHUIO IOTOKA CKOPOCTh?

7. Kak B paboTe omleHHBaeTCs TOYHOCTH H3MEPEHHUIA?

JlabopaTopHas pabota Ned

KoHntponbHble Bonpocs!:

1. ITosicHUTE DHEPTEeTUYECKUH 1 TEOMETPUUYECKUI CMBICII ClIaraéMbIX ypaBHEHUs1 bepHyn.

2. Kaxkumu mpndopaMn H3MepsAeTCcst Halop JKUAKOCTH?

3. MoeT 111 HallopHast JINHUS PacloiaraThCs HIDKE Tbe30METPUUECKOlL, a Mbe30MeTpudecKas — HIXKe 0CH TpyOomposoaa?
[Touemy?

4. O0OBsicHUTE, YeM 00yCIIOBIICHEI ITOTEPH HAITOpa MO JUIMHE U MECTHBIE THPABINYECKHE TIOTEPH.

5. Kak m3meHATCS HallopHAast ¥ Mbe30METpUIecKast TMHHUHN JUT HEPABHOMEPHOTO JBIDKCHUS [IPU 3aMEHE PeabHOM )KUAKOCTH Ha
uaeanbHy0?

Jlabopatopnas padota Ne5

KonTponbHble BOIPOCHL:

1. Uro Takoe MecTHbIEe conpoTuBIeHus? [lepedncnuTe UX BUIBL.

2. O0bsicHUTE (PU3NUECKYIO CYIHOCTh MECTHBIX ITOTEPh HAIOpa.

3. Hanmmmwre u moscHute hopmyiry BeiicOaxa aiist MECTHBIX ITOTEPE.

4. Yto xapaxkTepu3y0T K03(GHIHUCHT MECTHBIX CONPOTHBICHUIT?

Jlabopatopnas pabota Ne6

KoHTposbHBIE BOIPOCHI:

1. Yto mpencTaBisioT coboi MoTepy Harmopa 1o JUIHe (JIMHEHHbBIe ToTepHn)?

2. Kaxue TpyObI Ha3bIBAIOTCA THAPABIMYECKHU IJIAAKUMHY U [Ie-POXOBATBIMU?

3. Kak onpenensiroTcst rpaHuiibl 00J1acTeil COpoOTUBICHUS?

4. YeM 0OBACHSIOTCS MOBBIIIEHHBIC IOTEPH Ha HAYaJIBHOM Y4acTKe TPyObI?

5. Kak 3aBucar morepu hi or auamerpa TpyOBsI IpH IIOCTOSHHOM pacxoze?

Jlabopatopnas pabota Ne7

KoHTposbHBIE BOIPOCHI:

1. Pacckaxute 06 OCHOBHBIX CII0CO0aX YIPaBJICHHS YCHIIHEM HA BHIXOJHOM 3BEHE MCIIOTHUTEIBHBIX MEXaHU3MOB.

2. KaxoBo Ha3Hau€HME HAIIOPHOTO KJIallaHa B pacCMAaTPHUBAEMBIX THPABINUECKUX CXeMax?

3. B ueM Ha3HaueHMeE PEIYKIMOHHOIO KIanaHa B pacCMaTPUBAaEMBbIX FHIPABINYECKHX CXeMax?

Jlabopatophas padota Ne§

KonTponbHble BOIIPOCHL:

1. OnuuTe npuHUKT paboThI THIPOAPOCCEIS.

2. HazoBuTe BUBI KOHCTPYKIMU THIPOIPOCCENS.

3. aiiTe NOHATHE THAPABINYECKON XapaKTEPUCTUKU TUAPOIPOCCEIS.

4. OnumuTe NPUHIMI pabOTH HATIOPHOTO KJIaNaHa.

5. OnuiMTe KOHCTPYKIUIO HATOPHOTO KIIalaHa.

6. Kak ompenensiercst TuapaBiIndeckas XapaKTepUCTHKA HAITOPHOTO KianaHa?

JlabopaTopHas pabota Ne9:

KoHntponbHble Bonpocs!:

1. Onummre NprHIMI paboTHI PEryIsITOpa pacxoa.

2. OnumuTe KOHCTPYKIIUIO PEryjsiTopa pacxoaa.

3. Kak ompezenseTcs ruapaBIndeckas XapakKTepUCTHKA PErysTopa pacxona?

JlaGoparopHnas pabora Nel0:

KoHTposIBpHEIE BOIIPOCH:

1. CpaBHHTE XapaKTepPUCTHKHU THIPONIPUBO/A IIPU HCIIONB30BAHIH APOCCENSI U PETYIIATOPA PAacXOa B CXEMe yIPaBICHUSL
CKOPOCTBIO HCHONHUTENILHOTO MEXaHU3Ma.




2. O0bACHHUTE IPUHIUI PaOOTHI APOCCETI.

3. B ueM cocToOUT MpUHIKN pabOTHI perynsaTopa pacxoaa?

Jlabopatopnas padota Nel 1:

KonTponbHble BOIPOCHL:

1. {aiiTe onpeneneHue AeIUTENs NOTOKA (pacxoa).

2. OnummmTe NpUHIMN PabOTH IUTEN pacXxoa.

3. HazoBuTE TOCTOMHCTBA M HEIOCTATKH THAPOIIPHBOJA C APOCCETUPYIOIINM ACTUTEIEM ITOTOKA.
JlabopaTopHast pabota Nel2:

KoHTposbHbIE BOIPOCHI:

1. Kak orpenenuTs THAPaBIMYECKHE XapaKTePHUCTHKH 00bEMHOT0 Hacoca?

2. OnumuTe NpUHIHI paboThl 0OBEMHBIX HACOCOB.

3. B ueM npuHuun paboThl HAOPHBIX KJIaNaHOB?

4. Naiite mousatue K1/l o0bemHoro Hacoca. Kak ero onpenenstor?

Jlabopatophas padota Nel3:

KonTponbHble BOIIPOCHI:

1. PacckaxuTe 06 OCHOBHBIX CIIOCOOaX yHpaBJIeHHs! THEBMOLIMINHAPAMH OJHOCTOPOHHETO U IByXCTOPOHHETO JEHCTBUS.
2. B Kakux cxemax HpUMEHSIOT IIPSIMOE M HETIPSIMOE YIIpaBJIeHNE THEBMOLMIIHHIpaMHU?

JlabopaTopHast pabota Nel4:

KontponbHble Bonpocs!:

1. Kakue criocoObl perynupoBaHusi CKOPOCTH MCIIOJHUTEIBHBIX MEXaHU3MOB HCTIOJIB3YIOT B THIPOITHEBMOIIPUBOE?
2. KaxkoBBI TOCTOMHCTBA M HETOCTATKH JPOCCENBHOTO PEryINPOBAHUS CKOPOCTH?

3. Onumure 0cOOEHHOCTH YCTAaHOBKH ApOCCeeil B THAPOCUCTEME IPHBOIA UCIOTHUTENBHBIX MEXaHU3MOB.
Jlabopatophas padota Nel5:

KoHTpoBHEIE BOIIPOCH:

1. Pacckaxxute 0 cpecTBaX ITHEBMOABTOMATHKH, PEATU3YIOMNX OCHOBHEIE JIOTHUECKHE (PYHKIIHH.

2. O0pscHUTE PUHLMT pabOTHI JOIrMYECKOTO MHEBMOKIanana «My.

3. B ueM 3aKito4aeTcst IPUHIMI pabOoThI Jorn4eckoro nuesMoknanana «JIH»?

Jlabopatophas pabota Nel6:

KonTponbHble BOIIPOCHI:

1. OnummTe NpUHIKN JEHCTBUS MHEBMOKIIANAHOB BBIAECPKKH BPEMEHH.

2. KakuMm 06pa3om peanusyeTcs yIpaBJIeHHE 110 JaBICHUIO?

JlabopaTopHas pabota Nel7:

KontponbHble Bonpocs!:

1. Pacckaxxure o paboTe 3JI€KTPOIHEBMaTHUECKUX YCTPOMCTB U MIPUHIUIIAX OCTPOSHHUS PETIEHHO-KOHTAKTHBIX CXEM YIPABICHHUSI.
2. OOBACHUTE NPUHIUI PaOOTHI peie TaBJICHNS, BEIKIIFOUaTeNIeil TeHepaTOPHOTO THIIA.

6.2. TeMbI NHCBMEHHBIX padoT

Kypcosas pabota.
TeMsl KypcoBoil paboThI:
1. IIpoexTnpoBanue ruipaBINIECKON CXEMbI CTPOUTENBHON MAIIMHBI (110 BapHAHTaM).

6.3. ®oH/I OLIEHOYHBIX CPEJICTB

Bormpocsl k 3Kk3aMeHy:

1. KpaTkast HCTOpHS pa3BUTHS THAPABIHKH.

2. KunkocTs U cUiIbl AEUCTBYIOLINE HA HEe.

3. MexaHUYeCKUE XapaKTePUCTHUKU.

4. OCHOBHBIE CBOMCTBA XKUAKOCTEH

5. T'ugpocTaTuueckoe AaBicHuUE.

6. OcHOBHOE ypaBHEHHE TUAPOCTATUKH.

7. JlaBneHue *UIKOCTH Ha MIOCKYIO HAKIOHHYIO CTEHKY.

8. JlaBneHune *KUAKOCTH HA MITHHIPHUIECKYIO TIOBEPXHOCTS.

9. 3akoH ApxXHUMesa H ero IPIIOKEHHE.

10. [ToBepXHOCTH PaBHOTO JABJIECHUSI.

11. OcHOBHBIE MOHATHSA O ABUKEHHHU JKUIKOCTH.

12. YpaBHenue bepHyinu a1s uaeanbHON )KUAKOCTH.

13. Ypasuenue beprymnu i peanbHON )KUAKOCTH.

14. M3mepeHne CKOPOCTH MOTOKA U PaCcX0fa )KUAKOCTH.

15. PexxuMbl IBHKEHUS )KUIKOCTH.

16. KaBuTarus.

17. Ilotepu Hamopa NpH JaMUHAPHOM TEYEHHUU SKUAKOCTH.

18. [Torepu Hamopa npu TypOyIEHTHOM T€UCHUH >KHIKOCTH.

19. MecTHBIE TUAPABIUYECKUE COIIPOTUBICHUS

20. Mcteuenne uepe3 Maible OTBEPCTHS B TOHKOH CTEHKE IPH MOCTOSIHHOM HArope.
21. Mcteuenne npyu HECOBEPIIEHHOM CXKAaTHU.

22. Ucteuenue noj ypoBeHb.

23. HcredeHue yepe3 HaCaOKK IIPU IOCTOSHHOM HAIOpeE.

24. VcteueHus yepe3 OTBEPCTHS U HACAAKU IPU MIEPEMEHHOM Harope (OMOpPOKHEHUE COCY/IOB).
25. Hcreuenre U3-1oj 3aTBOpPA B TOPH30HTAIBHOM JIOTKE.

26. JlaBiieHue CTPYH KUIKOCTH HA OIPaKIArOLIIe OBEPXHOCTH.




27. IIpocToit TpyOOIpOBO MOCTOSTHHOTO CEUEHHUSL.

28. CoeMHEHHS IPOCTHIX TPYOOIIPOBOIOB.

29. CroxxHbIE TPYOOTIPOBO/IHI.

30. TpyOompoBOABI ¢ HACOCHOH MOAAYEH KUIKOCTEH.
31. l'uapaBnuyeckuit yaap.

32. I3MeHeHne MPOITyCKHOW CIIOCOOHOCTH TPYOOIIPOBOAOB B POIIECCE MX IKCILTyaTaIHH.
33.JIonacTHbIE HACOCHL.

34.TlopurHeBble HACOCHI.

35.MluaukatopHas JuarpaMmma MopiiHeBbIX HACOCOB.
36.bananc sHepruu B Hacocax.

37.0603Ha4eHUE HIEMEHTOB THAPO- U THEBMOCHUCTEM.
38.CTpykTypHas cxema ruApoIprUBo/a.
39.Knaccudukarys ¥ IpuHIUI PadOTHl THAPOIIPUBOIOB.
40. IIpenmy1ecTBa U HETOCTATKU THAPOIIPUBOJIA

41. XapaxkrepucTuka pabo4nx KUAKOCTEH.

42. BeIOOp U 3KCIITyaTalus pabounx KHUIKOCTEH.

43. 'mapaBnuveckue TUHUH.

44. CoenuHeHusl.

45. PacueT ruapoTuHHMA.

46.I'napaBnuuecKue MalliHbl MIECTEPEHHOTO THIIA.

47. IlnacTuHYaThIE HACOCHI U THIPOMOTOPEI.

48. PagnansHO-MOPIIHEBBIE HACOCH! H THAPOMOTOPEIL.
49. AkcHuaabHO-TIOPIIHEBBIE HACOCHI U THIPOMOTOPBI.
50. MexaHU3MBI C THOKIMH pa3/IeTUTEISIMH.

51. Kinaccu¢ukanust THApOIMIHHIPOB.

52. T'mapounnuHAps NPSAMOIMHERHOTO 1EHCTBHUS.

53. Pacuer rugpoiIMHAPOB.

54. TIoBOpOTHBIE TUAPOLMIAHIPHI.

55.30/10THUKOBBIE THAPOPACTIPEICTHTEIH.

56. KpanoBsle rupopacnpeiennTeny.

57. KnananHble rUApOPACIPENETUTENH.

58.Hanopnsle ruIpOKIanaHsl.

59.PenyKUMOHHBIN KiamnaH.

60.00paTHbIe THAPOKIANIAHBI.

61.0OrpannuuTeny pacxoja.

62.Jlenutenu (CyMMaTOpBhl) MOTOKA.

63.JIpoccenu 1 peryisTopsl pacxona

64.T'unpodaky M TETIIO0OMEHHHKH.

65.DunbTpLL

66.YIII0THUTENBHBIE YCTPOUCTBA.

67.I'upaBaryecKue akKyMyJIsITOPBI.

68.I'mapozaMku.

69.I'mnpaBaudeckue pese AaBICHHUS U BPEMEHU.
70.CpenctBa usmMepeHus.

71.Knaccuduxanus TuapoyCHITNTENeH.

72 I'mapoycunuTens 30JI0THUKOBOT'O THIIA.
73.T'uIpOoyCHUIIUTENH C COTIIOM M 3aCJIOHKOM.
74.TuIpoyCHITUTENh CO CTPYHHOMN TPyOKO¥.
75.JIByXKacKaJiHble yCUIUTEIN.

76.Crioco0bI pa3rpy3Ku HACOCOB OT JIaBJICHUSI.
77.dpoccenbHoe peryaupoBaHue.

78.00BeMHOE peryIHpoBaHuE.

79.KoMOMHIpPOBAaHHOE PEryINPOBAHIE.

80.CpaBHeHHE cIOCOOOB PEryIMpPOBaHUSL.
81.I'mapocucteMsl ¢ peryarupyeMbIM HACOCOM M JPOCCETIEM.
82.I'uapocucTeMsl ¢ ABYXCTYIIEHYATHIM YCUIICHUEM.
83.T'uapocucteMbl HEMPEPHIBHOTO (KOJIEOATENEHOT0) IBUKEHUSL.
84.0neKTporupaBIMuecKue CUCTEMBI C PErYIUPYEMBIM HACOCOM.
85.I'mnpocucTeMsl ¢ IBYMsI CLIApSHHBIMH HACOCAMH.
86.IluTaHue oAHUM HACOCOM JIByX M HECKOJIBKO TMIPOJBUTATENEH.
87.0c0o0eHHOCTH MTHEBMAaTHUECKOTO IPUBOJIA, JOCTOMHCTBA M HEJAOCTATKH.
88.Teuenue Bo3myxa.

89.McnonHuTeNnbHbIE THEBMAaTUUECKHE YCTPOICTBA

6.4. IlepeyeHb BU10B OLICHOYHBIX CPEICTB

KypcoBas paboTa- TeMbl HHINBHIYaIbHBIX KYPCOBBIX PadoT;
BOIIPOCHI K IK3aMeHY;
KOHTPOJIBHBIC BOIIPOCHI JUTS CAMOIIPOBEPKH K JIAOOPATOPHBIM paboTaM.




7. YA EBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJI)

7.1. Pexomenayemasi qutTeparypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBL, 3aryaBue WznarensctBo, | Kon-Bo On. agpec
JI1. | Kaman b. YO. |'mapaBnmka v THAPONIPHBON: yaeOHOE TTOcOOne Cankr- 1 http://biblioclub.ru/ind
1 IetepOypr: ex.php?
Beicinas mkosa page=book&id=49950
HapOJIHBIX |
uckyccrs, 2018
JI1. | PasunoB FO.  |['mapaBnnka v TUApaBIMYIECKUE MAIIUHEL yaeOHOE Kazans: 1 http://biblioclub.ru/ind
2 |HU., CyxaHoB |mocoGue Kazanckuii ex.php?
IT. T1. Hay4IHO- page=book&id=27058
HCCIIEI0BATENBCK 0
ui
TEXHOJIOTHYECKU
1 yHUBEpPCUTET
(KHUTY), 2010
7.1.2. lonoITHATeIbHAS JJUTEPATypa
ABTODBI, 3armaBue W3znarenscTBo, Kon-Bo On. aapec
JI2. [ Crecun C.II. |T'mapaBnvka, rTHAPOMAIIUHBI H THAPOITHEBMOTIPHBO/: Mocksa: 18
1 VYueb. mocobue 11 By30B Axanemus, 2007
JI2. | KoHoHOB I'uapaBnuyeckue v MHEBMaTH4eCKe MaluHbl: yueOHoe | bparck: bpl'V, 10
2 |AA, rmocobue 2015
®enopos
B.C., Ko630B
.10,
JloGanos /1.B.
JI2. | ®emopos I'uapaBnuka v ruIpoTHEBMONPHBO/. JIabopaTopHbIit Bpatck: bpl'Y, 1 http://ecat.brstu.ru/cata
3 |B.C, IpakTUKyM: yaeOHOe mocobue 2020 log/Y4ebnpre%20u%
I'epacumoB 20y4eOHO-
C.H.,, MeToaraeckue o
ITopTHsArHHA 20mocobus/Texuuka/
AB. Denopos%
20B.C.I'unpasnuka%
20u%
20ruIpOTHEBMONIPUBO
n.JII1.2020.PDF
JI2. | KpectuHn E. 3ala4uHuUK 110 TUAPABIUKE C TPUMEPAMH PACUETOR: CaHkT- 1 https://e.lanbook.com/
4 |A., Kpectun |yueOHOe mocobue ITetepOypr: book/98240
n. E. Jlann, 2018
7.3.1 IlepedyeHb MPOrpaMMHOIo odecnevdeHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.1.3 | Adobe Acrobat Reader DC
7.3.1.4 | KOMIIAC-3D V13
7.3.2 TllepevyeHb NHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | U3narensctBO "JIaHB" AIIEKTPOHHO-OMOMNOTEUHASI CHICTEMA
7.3.2.2 | «YHuBepcuTeTcKas oubnnoreka online»
7.3.2.3 | DnexTpoHHEIH Katanor ouomunotekn bpl'y
7.3.2.4 | Dnekrponnas oudmuoreka bpl'yY
7.3.2.5 | Hayunas snexkrpontas oubnuoreka eLIBRARY.RU
7.3.2.6 | HaunonanbHas snexTponHas 6ubiamnoreka HOb
7.3.2.7 | YuuBepcurerckas nadpopmarnuonnas cucrema POCCUA (YUC POCCHA)
8. MATEPHAJIBHO-TEXHHYECKOE OBECINEYEHHUE JUCIUIIJINHbI (MO A YJIS)
Aynuropust Hazuauenne | OcHaleHe ay JuTopun | Bun zansatus




2133

JlaGopartopus ruapo -
[THEBMOIIPHBOIA

OcHoBHOE 000pyIOBaHHE:

- YueOHO-1a00paTOPHBIN CTEH/ JUTS H3YUCHHUS THAPABIMYECKHX IPUBOIOB
«uppasmuyeckue npuBosl ¢ [IJIKy» -1wr.;

- I'mppaBnuueckre U MHEBMaTHUECKUE CHCTEMBI U CPEJICTBA ABTOMATHKH-
lr.;

- [TopratuBnas nadoparopus «Kamenpkay -1mr.

JIOTIOJTHUTETBHO!

MapxkepHas nocka — 1 mr.;

OkpaH Ha TpeHore — 1 mrT.;

MarHuTHBIE aNUIMKaMOHHbIE MOJEN— | mT.;

VYueGHast MeOens:

Komrmuiekt mebenu (nmocagounsie mecta) — 10 mrT.

Kommiext mebenu (mocaoyHoe MECTO) AJs IpenogaBatens — 1 mrT.

JIa6

2129

JlaGopartopus oGrueit
THAPABIUKA

OcHoBHOE 000pyI0BaHME:

- NnTepaxtuBHas nocka SMARTBoard 6801 co BCTpOSHHBIM IPOEKTOPOM
Unifi 35 (auar.77"/195,6 cm) -1mt.;

- Tenesuzop LCD 42" Phlips 42 PFL3605-11uT.;

- JIaboparopHslii ctenn «PaboTa HACOCOB Pa3IMYHBIX THIIOBY -1 MIT.

- Cucremnsiii 06110k (AMD 690G, mANX,HDD Seagate 250Gb,DIMM
DDR//2*512Mb,DVDRV,FDD- 1 wt.

- Monutop LGL1953S-SF— 1 mT.

JlOnoNHUTEIBHO:
MapxkepHast focka — 1 mrT.

VYueGHast MeOens:
Kommuiext mebenu (mocagognslie Mecta) — 12 mT.

Kommnekr mebenu (mocamounoe Mmecto/APM) st mpenonaBarens — 1/1 mir.

Jlex

2128a

VYueOHas ayuropus
(MyIBTUMEIUHHBIN
Kiacc)

OcHoBHOE 000pyIOBaHHUE:
- [Ipoextop mynbTumeauitnbiil «CASIO» XJ-UT310WN ¢ HacTeHHbIM
kperuieHrneM CASIO YM-88-11urT.;

Jlex

- NurepaxruBHas gocka Promethean 88 ActivBoard Touch Dry Erase 6
KaCaHUH ¢ HACTCHHBIM KPEIICHHEM M IIPOrPaMMHBIM 00ecIiedeHuEM
Promethean Activinspirel-mr.;

- Monutop LGL1953S-SF -1mur.;

- Cucremusiit 610k (AMD 690G, mANX,HDD Seagate 250Gb, DIMM
DDR//2*512Mb, DVDRV,FDD- 1.

JIONONHUTENBHO:
MapxkepHast focka — 1 mr.

VYuebHas MeOens:
Kowmmexr mebenu (mocanounsie Mecta) — 30 mrT.
Kommiext mebenu (mocagounoe mecto/APM mist npennogasatens) — 1/1 .

2201 YUTANTBHBIN 3271 Nel Komrmiekt me6enu (IIocaiouHbIX MECT) Cp
Cremnnaxu

Komrmnekr mebemnu (TIocaiouHbIX MECT) sl OHOInoTeKaps
BeicTaBouHbIe mIKags!

K i5-2500/H67/4Gb (monutop TFT19 Samsung) (101ur.);

npuntep HP Laser Jet P2055D (1mt.)

9. METOIUYECKUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCIHUIIJINHBI (MOYJIS)

B X011 TEKIIMOHHBIX 3aHATHI BECTH KOHCIICKTHPOBaHHEe yaeOHOro MaTeprana. OOpamiaTth BHUIMaHUE Ha KaTETOPHH,
(hopMyTHPOBKH, PACKPHIBAIOINNE COACPIKAHNE TEX WM MHBIX ABICHUH U IIPOLIECCOB, HAYYHBIC BEIBOABI U IPAKTUIECKUE
pEeKOMEeHalHN.

JKenatenpHO OCTAaBUTH B padOYNX KOHCIIEKTAX MO, HA KOTOPHIX JeTaTh OMETKH U3 PEKOMEHIOBAaHHOHN JIUTEPaTypHI,
JIOTIOJTHSIOIINE MaTepHai MPOCIyIIaHHON JICKIINH, a TaloKe MOJYSPKUBAOIINE 0COOYI0 BXKHOCTD T€X MIIM WHBIX TEOPETHIECKUX
HOJNOXKEHUH. 3a1aBaTh IPENOJaBaTe0 YTOUHSIOMINE BOIIPOCH! C HEIbI0 YSICHEHUS TEOPeTUIECKUX MOI0KEHHUH, pa3peleHus
CIIOPHBIX CHTYaIui.

B xo0/1e moATroTOBKH K Ta00paTOPHBIM paboTaM U MPAKTHYECKUM 3aHATHSAM N3yYUTh OCHOBHYIO INTEPATYPY, O3HAKOMHTECS C
JIOTIOJTHUTENIBHOM TUTepaTypoil, HOBBIMH ITyOIMKAIIUAMH B IEPHOIMUCCKUX U3NAaHUAX: KypHaJax, razetax u T.1. [Ipu atom yuects
peKoMeHaluu NpenojaBaTens U TpeboBaHus yueOHoi mporpaMMel. JlopabaThiBaTh CBOM KOHCIEKT JEKILUHY, JeNas B HeM
COOTBETCTBYIOIIUE 3aIMCH U3 JINTEPATypPhl, PEKOMEHIOBaHHOH ITpErogaBaTelleM 1 MPeIyCMOTPEHHOH yueOHOI TporpaMMOi.
JlabopaTopHbie paOOTHI BHITIOIHSIOTCS TPYIIIIAMHU U3 2-3 YEIOBEK.

OTueTsl 110 1a00paTOPHBIM pabOTaM AOIKHBI COAEPIKATD:

1. Lens paGoThI.

2. 3ananue.

3. IIpuHnunuanbpHas cxema paboTsl 1a00PaTOPHOH YCTaHOBKH.

4. IlosTanHoe BHINOIHEHUE 3a1aHUS.

5. 3akiroueHue.

[Ipn moxroToBKe K 3K3aMeHy (B KOHIIE CEMECTpa) IIOBTOPSTH MPOIICHHBIN MaTepHall B CTPOTOM COOTBETCTBHH C ydeOHOI
IpOrpaMMOH, IPUMEPHBIM IepeyHeM yueOHBIX BOIIPOCOB, BBIHOCSIIMXCS Ha 3a4€T U COIEPIKAIUXCS B JAHHOM ITporpaMMe.




Hcnonp30BaTh KOHCHEKT JIEKIUI U TUTEpaTypy, PEKOMEHI0BaHHYIO IpenoaaBaTeneM. O6paTuTh 0co00e BHUMAHUE Ha TEMBI
Y4EOHBIX 3aHATHUIL, IPOITYLIEHHBIX CTYAEHTOM I10 pa3HbIM npruuHaM. [Ipr He0OX0ANMOCTH 0OPATUTHCS 33 KOHCYIIBTALMCH 1
METOANYECKON TOMOIIBIO K MTPETIOIaBaTENIo.

B yue6HOM mpomecce BBLACTAIOT JBa BUIA CAMOCTOSTEIILHOM PaOOTHI:

- ayJUTOpHaS;

- BHEAYAUTOPHAsI.

AyIuTOpHAs CaMOCTOSITENIbHAS paboTa M0 AUCIUIUIMHE BBIIOJHACTCS Ha yIeOHBIX 3aHATHAX MO HETIOCPECTBEHHBIM
PYKOBOJCTBOM IpEToaBaTelis U 0 €ro 3aJaHul0.

BHeayauTopHas camocTosTeIbHast paboTa BBIIONHACTCS 00yYaIOIMMCS 0 33JaHHIO NIPEeroiaBaTes, Ho 6e3 ero
HETIOCPEICTBEHHOTO Y4aCTHS.

ConeprxkaHne BHEAYAUTOPHOH CaMOCTOSITEIIFHOM ONpenenseTcs B COOTBETCTBUH C PEKOMEHIyEMBIMH BUIAMH 33IaHHI COTIIaCHO
MpUMEPHOI U paboueil mporpamMm yueOHOM JUCHIUTUINHBL.

Bunamu 3ajanuii 11 BHeay IUTOPHOI CaMOCTOATENBEHOM PabOTHI SBIISIOTCSL:

- 7 OBJIAJICHUS 3HAHMAMH: YTCHHE TeKcTa (YIeOHNKa, HEPBOMCTOYHNKA, TOMIOTHHUTENBHOMN JINTEpaTypsl), COCTABICHHE IIIIaHa
TeKcTa, rpaduueckoe H300pakeHne CTPYKTYPhI TEKCTa, KOHCTIEKTUPOBAHUE TEKCTA, BBIMUCKHU U3 TEKCTa, paboTa CO CIOBapsAMH U
CIPaBOYHUKAMHM, O3HAKOMJICHHE C HOPMAaTHBHBIMH JOKyMEHTaMH, y4eOHO-HCCIIe10BaTeNIbCKasi paboTa, HCIOJIb30BaHUE ayIMo- U
BHUJIc03amceil, KOMIBIOTEPHOI TeXHUKU U MIHTepHEeTA U 1p.

- A7 3aKpeIUICHHS M CHCTEeMaTH3alUy 3HAHUH: paboTa ¢ KOHCIIEKTOM JISKIINH, 00paboTka TeKcTa, IOBTOpHAs paboTa Hax
yueOHBIM MaTepuanoM (yueOHHKa, MEpBOUCTOYHHKA, TOTIOIHUTEIBHON JUTEpaTyphl, ayJHO U BUEO3aMUCeH, COCTaBICHUE IIIaHa,
COCTaBJICHUE TAOMIUII /U CHCTEMaTU3alluy Y4eOHOI0 MaTeprala, OTBET Ha KOHTPOJIBHBIE BOIIPOCHI, 3alI0JIHEHHE paboueil TeTpasy,
aHaJTHTHYeCKas 00paboTKa TeKkcTa (AHHOTHPOBAHKE, PELICH3NPOBAHNUE, peepHpOBaHNE, KOHCIIEKT-aHAIN3 U Jp), TOJr0TOBKA
MYJIbTHMEANA COOOIIEHNI/TOKIAI0B K BEICTYIUIEHHIO Ha ceMHHape (KOH(epeHInN), MOAT0TOBKa pedepaTa, cocTaBIeHUE
O6ubnmorpadun, TeMaTHYECKHX KPOCCBOPOB, TECTHPOBAHKE H JIp.

- anst GopMHpPOBaHUS yMEHHH: PpeIIeHNe 3aa4 U yIpaKHEHUH 10 00pa3ily, pelieHne BapiaTUBHEIX 3a/1a4, BEIITOJTHECHHE
yepTexel, CxeM, BHIIOJIHeHNE pacdeToB (Tpaduieckux paboT), peleHne CUTYaI[OHHBIX (TIPo(hecCHOHATBHBIX) 33/1a4, ITOIT0TOBKA
K JIEJIOBBIM UT'PaM, IPOEKTUPOBAHUE U MOJCITUPOBAHUE PA3HBIX BHJOB M KOMIOHEHTOB HPO(eCCHOHAIBHOI AeATENbHOCTH,
OIIBITHO 3KCIIEpPHUMEHTAJIbHAs paboTa, pedIeKCUBHBIN aHaIU3 IPOPECCHOHAIBHBIX YMEHHH C HCIIOIb30BaHHEM ayANO- U
BU/ICOTEXHUKH H JI.

CamocTosiTensHas paboTa OCyIIECTBIISICTCS HHANBUIYaNbHO HIIH TPYIIIAaMH CTYA€HTOB B 3aBUCUMOCTH OT IIeJIH, 00BbeMa,
KOHKPETHOW TEMaTHKH CaMOCTOSATENBEHOH pabOThI, YPOBHSI CIIOXKHOCTH, YPOBHSI YMCHUH CTYJICHTOB.

KoHTpoJb pe3ynbTaToB BHEAYTUTOPHOM CaMOCTOSATEIHHON pabOTH 00YUYAIONIIXCSI MOXKET OCYIECTBISITECS B ITPEeIaX BPEMEHH,
OTBEJICHHOTO Ha 0043aTeIbHbIC YIeOHBIC 3aHATHS 110 JUCIUIUINHE U BHEAYAUTOPHYIO CAMOCTOSTENIFHYIO paboTy CTYJCHTOB I10
JUCLUIUIMHE, MOKET MMPOXOAUTh B MUCbMEHHOH, YCTHOM WJIM CMELIaHHOH (opMe.
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