%
MHWHOBPHAYKHW POCCHUA
CTapoocKoILCKH re0/I0ropa3Be0YHbIii HHCTHTYT

(bunman) deneparbHOro rocyIapeTBEHHOTO OFOKETHOTO 00pa30BaTeIbHOTO YIPEKICHHS
BBICIIICTO 06pa30BaHI/IH

«Poccuiicknii rocy1apcTBeHHBIN re010ropa3Be049HbIH YHUBEPCUTET
nvenn Cepro OprkoHHKH/I3E»
(CT! MIen)

COT'JIACOBAHO

3amecturens aupekropa o CIIO
~~ _E. A. Mumenko

R » oYy 2047 T.

PABOYAS IPOT'PAMMA IMTPOPECCHUOHAJIBHOI'O MOAYJIA

MIM.03 BEAEHUE TEXHOJIOTMYECKOM JOKYMEHTALIUH 110
T'UJIPABJIMYECKHM U TIHEBMATHYECKUM IPUBOJAM,
YCTPOUCTBAM U CUCTEMAM

r. Crapsii Ockoin
2025r.



Pabouas mporpamMma IpOQECCHOHAILHOrO  MOZYIA paspaGoTaHa Ha OCHOBE
@eepalbHOTO [OCYIapCTBEHHOrO 00pa3oBATENBHOTO  CTAHAAPTA (nanee — @®I'OC) mo
CIEIHATBHOCTH CPETHEro POHECCHOHATLHOTO 00pa3oBaHUs (nanee - CITO) 15.02.03 MonTax,
TexHHYecKoe OOCHAY’KHBAHHE H PEMOHT THIPABJIMYECKOr0 M NHEBMATHIECKOIO
oGopynosanusi (MO OTpPacisM) (yrBepxmenHoro IlpukazoM MuHHCTEPCTBA TPOCBCIICHHA
Poccuiickoit ®eeparmu Ne 908 ot 30.11.2023 r.)

Opraunuzanusi-pazpadboTINK:

CTapoOCKOIbCKHUH reoJIoropasBe/louHbI  HHCTHTYT (pumuan)  denepanbHOTO
rOCYI@pCTBEHHOTO ~ OGIO/UKETHOTO 06pa3oBaTENbHOTO  YYPEXKICHUS BBICHIETO o0pa3oBaHus
«Poccuiickuii  TOCYJAPCTBEHHBI  I€OIOTOPa3sBe[OYHbIH  YHMBEPCHTET — HMCHH Cepro
Opmxonukuze» (CI'M MI'PY)

PazpaboTumk:
Kpasen Tatpsina BacuiibeBHa, IPENoiaBaTeib CI' MI'PA

PACCMOTPEHA U OJJOEPEHA

Ha 3acenaHuu npenopasareneit Ol cnenranbHOCTH 15.02.03
MoHTaXK, TEXHHIECKOE 00CTyKHBAaHHE H

pEMOHT rnupanﬂuqecxoro ¥ MHEBMATHYECKOI0 oﬁopynonamm
IIpotokon Ne 9 oT «04» ampens 2025 r.

Pyxosomurens OIl:__(Z////  T.A.IOmkosa

PEKOMEHJIOBAHA

yue6Ho-MeTomaeckum oraenom CI'U MI'PA



COILEPKAHHUE

cTp.

1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBbI 4
MPO®ECCUOHAJIBLHOI'O MOJY.JIS

2..CTPYKTYPA U COAEPKAHUE MNPO®ECCUOHAJIBLHOTO 5
MOJIV.JIS

3 YCJIOBUSA PEAJIM3AIIUA TTPO®ECCHUOHAJIBHOT'O MOAYJIA 26

5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI 28
IPO®ECCHOHAIBHOTO MOLY.JISI (BUJA
MPO®ECCUOHAJIBHOI JESATEJIBLHOCTH)



1. OBILIASI XAPAKTEPUCTUKA PABOUYEN ITPOT'PAMMBI
MPO®ECCHUOHAJIBHOI'O MOYJIS IIM 03
BEJIEHUE TEXHOJIOT'MYECKOMN JOKYMEHTALMHU 11O
T'NJIPABJIMYECKHUM U THEBMATUYECKHUM TPUBOJAM,
YCTPOUCTBAM U CUCTEMAM

1.1. O0J1acTh NnpuMeHeHns pado4eii MporpaMMbl
Pabouas mporpamma npodeccuoHaIbHOTO MOAYJs (Hanee - mporpamMma) — SIBISETCS
4acThI0 00pa3zoBaTenbHON TporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo cnernmanpHOCTH

CI1015.02.03 Monraxk, TexHHYecKOe OOCAY:KHBAHHE W PEMOHT THAPABIHYECKOr0 M
IHEBMATHYECKOT0 000py10BaAHHS

1.2. Heau n muiaHupyeMble pe3yJbTaThl 0CBOEHUSI MPO(eCcCHOHATBLHOT0 MOIY ISl
B pesynabraTte u3ydyeHus npodecCHOHATBLHOTO MOAYIS CTYIEHT JOJIKEH
OCBOUTb OCHOBHOM BU/I JE€ATEIILHOCTH «BeleHHe TEXHOJIOTHYeCKOH TOKYMeHTAIluN
MO0 I'’MIPABJINYECKIM U MHEBMATHYECKUM MPUBOAAM, YCTPOHCTBAM U CHCTEMaM»
¥ COOTBETCTBYyIOMUE eMy obmme kommneTeHmu (nanee - OK) u npodeccrnonansubie
komneTteHuuu (nanee - [1K), a Takxe JIMYHOCTHBIX pe3ynbTaToB (Aanee - JIP):
1.2.1. [Tepeyern 00X KOMIETSHITHI

Kon O01mue KOMIIETEHIINH

OK 01 | BpiOuparh crmocoObl pereHus 3a1a9 MpoPecCHOHATBHON ACSTEIBHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM;

OK 02 | Mcrionp30BaTh COBPEMEHHBIC CPECTBA TTOMCKA, aHAIM3a U
MHTEpIpeTanuy HHPOpMauu HHOOPMAITMOHHBIC TEXHOJOTHH IS
BBITTOJIHEHUSI 3a]1a4 TPOGECCHOHAILHON JACSITEIbHOCTH;

OK 03 | TImanmpoBaTh U peaM30BBIBATH COOCTBEHHOE MPOPECCHOHAILHOE U
JMYHOCTHOE PAa3BUTHE, MPEATIPHHUMATEILCKYIO IESATEIILHOCT B
npodecCuoHANbHOM cdepe, HCTIONB30BaTh 3HAHUS 10 (PMHAHCOBOM
IPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIHSX;

OK 04 | DddexkTrBHO B3aUMOACHCTBOBATh U Pa0OTaTh B KOJUICKTUBE U
KOMaH/IC;

OK 05 | OcymiecTBIATh YCTHYIO U TUCbMEHHYIO KOMMYHHKAITUIO Ha
rOCyJlapCTBEHHOM si3bIke Poccuiickon denepanuu ¢ yueToM
0COOCHHOCTEH COIMAIBHOTO M KYJBTYPHOTO KOHTEKCTA;

OK 06 | TIposiBIISATH Tpa’KAaHCKO- MATPUOTUIECKYIO TTO3UIIHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE IMTOBEACHNE Ha OCHOBE TPAIUIIMOHHBIX
00IIeYeIOBEUECKUX [IEHHOCTEH, B TOM YUCIIE C YI€TOM rapMOHU3ALNU
MEKHAITMOHATBHBIX M MEXPEIUTHO3HBIX OTHOIICHHUHA, IPUMEHSTH
CTaHJApPThl AaHTHKOPPYIIIIUOHHOTO TTOBEICHUS;

OK 07 | ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIICH CPEeIbI,
pecypcocOepeeHHI0, IPUMEHSITh 3HAHUS 00 M3MCHEHUH KJIMMAaTa,
HPUHITUITEI OEPEXITMBOTO NMPOU3BOACTBA, 3)(HEKTUBHO JIEHCTBOBATH B




quSBBIqaﬁHBIX CUTyalHsAX;

OK 08 | Kcnonbp3oBaTh cpeicTBa (PU3NUIECKON KYyIbTYPHI 11 COXPaHEHUS U
YKPEIUICHHUS 37I0POBbs B TIpoIiecce MPOPECCHOHATBLHOMN IEATSIIbHOCTH U
HOJIepP>KaHusl HEOOXO0IMMOTO YPOBHS (PU3NYECKOM MOATOTOBICHHOCTH;

OK 09 | Tlomp3oBaThcs mpodecCuoHANBHON TOKYMEHTalueH Ha
rOCyJJapCTBEHHOM M HMHOCTPAHHOM SI3bIKaX

1.2.2. Ilepeyens npodeccnoHaTbHBIX KOMITETCHITHMA

Kon IIpogeccnonaibHbIE KOMIIETEHIIUH

IIK 3.1 [IpoBoauth  THMOBBIE  pacueThl NOpu  OGOPMIICHUH
TEXHOJIOTUYECKOW  JOKYMEHTAlMM  HA  TUAPABIMYECKHE W
ITHEBMATHYECKHUE IPUBO/IbI, YCTPOKCTBA U CUCTEMBI.

IIK 3.2 Odopmiath TEXHUYECKYIO JTOKYMEHTALINIO Ha
TUAPABIMYECKUE U TMHEBMAaTUYECKHWE TNPUBOJbI, YCTPOMCTBA U
CHUCTEMBI 10 33JIaHHBIM YCIIOBUSIM

1.2.4. B pe3ynbTate 0OCBOCHHSI MPOPECCUOHATBHOTO MOJTYJISL CTYI€HT JIOJKEH:

MMeTh - BEIEHUS  TEXHOJIOTHUYECKOM JOKYMEHTallul  TI0
NPaKTUMECKHH | rynpaBIMYecknM U MHEBMATHYECKUM IIPHBOJAM, YCTPOIHCTBAM 1
OmbIT CHCTEMaM;

Ywmerpb - 0hOpMIISITh TEXHUUYECKYIO JOKYMEHTAILMIO HA THAPABINYECKHE

Y TIHEBMAaTUYECKHE IPUBOABI, YCTPOMCTBA M  CHUCTEMBI U IIO
3a/IaHHBIM YCIJIOBUSIM,;

- pa3zpabaTbIBaTh CUCTEMBI YIIPABICHUS;

- BBINOJHATH NPUHIUIHAIBHBIE T'MAPABINYECKHE  CXEMBI
coriacHo TpeboBanuii ['ocy1apcTBEHHBIX CTAaHAAPTOB,

- ONHUCHIBATh PabOTYy MPUBOJA U CUCTEMBI YIPABICHUS MO LUKITY;
nucaTh CXEMbl MOTOKOB pabodyero Teia MO 3JIEMEHTaM LHKIIa
paboTHI MPUBO/A;

- COCTABJIATH (PYHKIMOHAIBHYIO LIUKJIOTPaMMY;

- paccUMTHIBATh NAapPAMETPbI TUAPABIMYECKUX U MTHEBMATUUECKUX
MalluH;

- IPOU3BOJUTH PACUET TMAPABIMYECKUX MOTEPD, SHEPTETUUECKUI
Y TEIJIOBOM PacueT;

- BBIOMpATh THJPOJBUIATENN, TUAPOMAILINHEI, THAPOAIIIAPATypY,
KOHJAMIIMOHEPHI paboyero Tejia ¥ BCIOMOIaTeIbHbIE YCTPOMCTBA €
TpeOyeMbIMU TEXHUYECKUMU XaPaKTEPUCTUKAMU;

- T0JIB30BaThCsl ['0CyAapCTBEHHBIMUM CTaHJIAPTAMU IpU BBIOOpE
CTaHJAPTHBIX U3]ICIINN;

- WCHOJIb30BAThb COBPEMEHHBIC IPUKIAJAHBIE NPOrpPaMMBI IS
BBIIIOJIHEHHSI IPUHLIUITHAIIBHBIX TUAPABINYECKUX CXEM;

3HaTh - mpaBuiga OQOPMIIEHHS TEXHOJOTHYECKOW TOKYMEHTallud Ha




T'UJpaBINYECKUe M IHEBMAaTHYECKHUE NPUBOJBI, YCTPOWCTBA U
CHCTEMBIL;

-IOHATUS ~ TUAPABIMYECKOro  (ITHEBMATUYECKOr0) TMPUBOJA,
TUAPABINYECKON  (THEeBMATHYECKOM)  CHUCTEMbI, OOBEMHOM
ruaponepenayn;

- CTPYKTYpPY HIPUBOIOB U NPUHIIUI ICHCTBHS;

- KJIacCU(UKALINIO TPUBOJIOB;

- 00J1aCTh MPUMEHEHUS IPUBOJIOB;

- IPEUMYIIECTBA U HEJOCTATKU MIPUBO/IOB,;

- paboume >KUAKOCTU THIPOIPHUBOAOB, TUIAPOCUCTEM U UX
CBOMCTBA;

- paboune Tena MHEeBMOIPUBOIOB, THEBMOCUCTEM;

- TUIOBBIE  CXEMHble  pEIIeHUS  TUAPABIMYECKHX U
THEBMATUYECKHUX MPUBO/IOB;

- BUJbBI CUCTEM YIPABJICHUS;

- (DyHKIMH, BBITIOJIHAEMBIE B JIOTUYECKHX CHCTEMaXx yNpaBJICHUS;
- YCIIOBHBIE 0003HAYEHUS JIEMEHTOB TUAPO- U THEBMOIIPUBO/IOB;
- TpaBuUJa  BBINOJHEHUS  CXEM  TUAPABIMYECKUX U
THEBMATUYECKHUX MPUBO/JIOB;

- mpaBuia opopMiIeHHs PYHKIIMOHAIBHOMN [IUKIOTPaMMBI;
METOJIMKY pacyeTa 00bEMHOT0 THAPONPUBOIA.

1.3. KosimuecTBO 4acOB HA OCBOCHHE MPOrPAMMbI PO eCCHOHAIBHOT0 MOTYJIS:
Bcero — 593 gaca, B ToM 4yuncie:
B TOM 4HCJe B (popMe NMpaKTUYECKOM MOATOTOBKU — 348 4acos.
N3 Hux Ha ocBoeHne MJIK — 558 gacos:
CaMOCTOSITeNIbHOM paboThl 0Oyyarolerocst —23 yaca;
MPaKTHUKHU, B TOM YKCJIE TPOU3BOJACTBEHHAs — 180 yacos;
yueOHas — 1444aca;
[IpomexxyTouHas arrectanus — 12 yacos



2. CTPYKTYPA U COAEP KAHUE NPOPECCUOHAJIBHOI'O MOAYJIsA
2.1. TemaTudyeckuii mjiaH npo¢ecCHOHAIBLHOT0 MOAYJIsA

Konpr koMneTeHnmi

HaumenoBanus pasznenon
PO ECCHOHATHHOTO MOIYIIS

CyMMapHbIi
00beM Harpy3Ku

O0BeM npodheccHoHaTBFHOTO MOIYJIS, aK. Yac.

PaboTa 00yJarommxcs BO B3aUMOJICHCTBUH C MIPETIO[aBaTeIeM

TMPaKTUICCKOU

Bcero
JacoB

B T. 4. B hopme
MOJrOTOBKH

O6yuenue mo MJIK

IIpakTukn
B Tom uncne p

3aHATHU

Bcero KypcoBbix
pabor

(IpOEKTOB)

IIpousBocTeeH-
Hasi

Yuebnas

JlaGopaTopHbBIX

DK3aMeH
no MJIK n
MOJIYJITIO

Camocros-
TeJbHas pabora
/ KOHCYJIbTaINN

1

2

O\ | M IPAKTHYCCKUX

10

11

IIK 3.1, IIK 3.2
OK 01-09

Pasnen 1. Ynpaenenue
00bEMHBIMU
THIPABIMYCCKUMH U
IMHEBMATHYECKUMHU
MIPUBOJIaMH MIPH BEJICHUU
TEXHOJIOTHUECKO
JIOKYMEHTAINN

576 258

432 258 - 144 -

12

IIK 3.1, IIK 3.2
OK 01-09

Pa3nen 2.TunoBsie CXeMHBIE
PEIICHHsI, PACYETHI [IPH
BEJICHUH TEXHOIOTMYECKOM
JIOKYMEHTAIIHH T10
THIPABINYCCKUM H
MTHCBMATHYIECKUM IIPHUBOIAM,
YCTPOUCTBAM U CHCTEMaM

126 90

126 50 40

11

IIK 3.1, IIK 3.2
OK 01-09

IIpousBoacTBeHHAast
NpaKkTHKa (no npoguiio
CHEeUATLHOCTH

180

180

IIpomexxyrounas
aTTecTalus
KBanuduxarmmonHsrit
AK3aMEH I10 MOJIYITIO

12

12

Bcero:

894 348

558 308 40 144 180

12

23




2.2. Conep:xxanue o0yuyeHusi no npogeccuonaibuomy moayarw IIM. 03. BeneHue TEXHOJIOTHMYECKOW TOKYMEHTALMHU MO THAPABIWYECKUM U
MTHEBMAaTUYECKUM MPUBOJIaM, YCTPOUCTBAM U CHCTEMaM

HauMenoBanue pa3aeaoB U Cogepmaﬂne yqeﬁﬂoro MaTepHuaJia, Oo0bem, ak. 4/ B
TeM Npo¢ecCHOHATBLHOIO JadopaTopHbie padoThl U MPAKTHYECKHE 3aAHATHSA, CAMOCTOATEIbHASA Y4eOHas TOM YHCJIE B
moayas (IIM), padora o0y4aromuxcs, KypcoBasi padora (IIpoeKT) ¢opme
MEKIMCHUTITHHAPHBIX NPaKTHYECKOi
kypcoB (M/IK) MOJATr0OTOBKH, aAK.
1 2 3
Pasnen 1 Ynpasinenue 432
00BEMHBIMHA
TUAPABIMYECKUMH U
MMHEBMATHYECKUMHU
MPUBOJAMH NIPH BEJICHUH
TEXHOJIOTHYSCKOU
JIOKYMCHTAITHH.
MJK.03.01. Benerue 576
TEXHOJIOTHYSCKOU

JTIOKYMEHTAIIAHU T10
TUAPABIMYECKUM U
MTHEBMATHYECKUM TTPUBOJIAM,
YCTPOMCTBAM 1 CHCTeMaM

Tema 1.1. O0vemHasg Copaep:xxaHue 46/32
ruaponepenada u oobemubli | 1. | TloHsATHE 00BEMHOI THApONEpEIauH, CXeMa MpeoOpa30OBaHUs SHEPTUH B

THJIPABINYECKUIN TIPUBO, rupaBaudeckoil nepenaye. [lonarue 06beMHOr0 THAPABIMYECKOTO MTPUBOAA.

THJIPABINYECKUE CUCTEMBI MecTo npuBoJa B MalnHe, 0011ast CTpyKTypa 00beMHOT0 THAPOTIPHUBOA U

IPUHLINI JEHCTBUS. DKCIUTyaTallMOHHBIE [T0OKA3aTeI TUAPOIPUBOAA,
IIPEUMYILECTBA U HEIOCTATKH.

2. | O6nacTh IpUMEHEHUS 00OBEMHBIX THApONepeaay U 00bEMHBIX THAPABIMUECKUX
IIPUBOJIOB; CPABHUTEJIbHBIC XapAKTEPUCTUKU TUAPABINYECKUX IIPUBOOB C
IPUBO/IaMH, pabOTAIONINX HA WHBIX MPUHLIUIAX; CTALIMOHAPHBIE U MOOMIIbHBIE
THJIPABINYECKHE CUCTEMBI, 00J1aCTh UX MpuUMeHeHHs. OCHOBHBIE PEeXHMbI pabOThHI U
YCIIOBUS KCIUTyaTalluy THAPABINYECKUX CTAIIMOHAPHBIX 1 MOOMIIBHBIX
TUAPOCUCTEM

3. | Paboune XxuKOCTH TUAPOTIPUBOJOB, THPOCUCTEM, CBOMCTBA, MIPEIbIBIIEMbIC K
HUM TpeOoBaHus. TpyaHOBOCIIIIAMEHIEMbIE KUIKOCTH, YCIOBHS UX IPHUMEHEHHUSL.
3aBUCUMOCTD BSA3KOCTH XKHUJIKOCTU OT TEMIEPATyphl U AaBieHUs. CpaBHUTEIIbHbBIE
XapaKTEPUCTUKH, TOCTOMHCTBA U HEJOCTATKU MaceJl, IPOU3BEACHHBIX HA BOAHOU U
MHUHepaJIbHOM OCHOBE. TpeOoBaHMs K MOCTaBKe, XPAaHEHHUIO U 3alpaBKe
THJIPOCUCTEM pabOUYMMU SKUIKOCTSIMHU.

4. | Knaccudukanus 00beMHBIX THAPABIMYECKUX MPUBOJIOB. [ mapaBianueckas cxema




00BbEMHOT0 THIPABIMYECKOTO TIPUBO/I, COCTAB, HA3HAYEHUE DJIIEMECHTOB
TUAPONIPUBOAA, (PYHKITHUH, BHIIOTHSIEMBIE 2JIEMEHTAMH B COCTABE THIPOIIPUBO/IA.
DOyHKIIUA 00BEMHBIX THAPABINYCCKUX TPUBOJIOB, UX 001aCTh MPEAOYTHTEIHHOTO
MIPUMCHCHHSI.

CHUMBOJIBI ¥ YCIIOBHBIE 0003HAUYEHHUS JIEMEHTOB TUAPONPUBOIOB: THAPABINUYECKUX
MaIlIlH, THIPOAIapaTypbl, pa3IuYHbIX 00bETUHUTEIbHBIX YCTPOUCTB; MPUHIIMII
paboThl COeIMHEHUI THAPONPUBOAA.

CocTaB ruapaBInYecKoro 00beMHOTO IPUBO/IA, B3aUMOJICHCTBHE COCTABHBIX
gactei. O00CHOBaHME BBIOOpa ISl KOHKPETHBIX THIIOB THAPABINYCCKUX IIPHBOIOB
HACOCOB Ha OCHOBAHHMH CPAaBHUTEIIBHBIX OIICHOK OCHOBHBIX MTAPaMETPOB Pa3IUnIHBIX
TUTIOB TuApoMantuH. O60CHOBaHME BHIOOpA paboueH KUIAKOCTH IS
THIPOCHCTEMBI. TUTIOBBIC THIPABINYCCKUE CXEMbI BKITFOUCHHUS KIIAMIAHOB JIABJICHHMSI,
PETYIISATOPOB Pacxo/1a, THIPABINYCCKUX 3aMKOB, (PHIIBTPOB, OXJIaJIUTEIICH
JKUJKOCTH, IPHOOPOB KOHTPOJIS.

[TonsiTve ruApaBINYECKON CHCTEMbI, OCHOBHBIE COCTABIISIFOIIME YACTH 00bEMHOIM
TUIPABINYECKON CHCTEMBI: CHJIOBAs YaCTh M TPYIIIa yIpaBICHUs CUTHAJIAMHU,
CTPYKTypHasi CXeMa I'HIpaBIMYeCKOl CUCTEMbI; COCTaB IPYIIIbI YIPaBICHUS
CUTHAaJIaMH, BBOJI CUTHAJIOB yIpaBieHUs; 00pab0oTKa CUTHAIOB YIIPaBJICHHUS;
CTPYKTYypa 3HeproodecreynBaronieil 4acTi rTupOCUCTEMBI, €€ COCTaB U
(GyHKIIMOHAIBbHOE HA3HAYEHHE KaXKI0T0 3JIEMEHTA: SHEProodecneunBaronias 4acthb,
0JIOK yTrpaBJeHUsI SHEpTrueH, UCTIOMHUTEIbHAas yacTh. CocTaB
AHEProoOecneunBaroel YacTH THPONPHBO/IA, OJ0Ka MOATOTOBKU paboyeit
JKUJIKOCTH, OJIOKA yIpaBJICHUS dHEprue, Ooka mpuBoaHON yacTu Cxema
COEIMHEHUH AJIEMEHTOB IruipaBindeckoi cucremsl. Llens ynpasnenus. [TpaBuia
BBITNIOJTHEHMSI CXEM THIPABINYECKUX TPUBOJIOB

JIao

OpaTopHbIe padoThI

ITpakTHYecKue 3aHATHS

l.

OdopmieHre TEXHHYECKOH JOKYMEHTAILUH MO THAPABINYECKOMY MPUBOIY

2. | BoimogHeHUe cXeM CO€IMHEHUM 3JIEMEHTOB THIPABIMYECKOTO PUBOJIA.

3. BBIHOJIHCHI/IG I‘I/I,Z[paBJII/I‘IeCKI/IX CXEM BKIIOUYCHUSA KJIAIIaHOB AaBJICHU A, peFYJISITOpOB
pacxojia, THIPaBINYECKUX 3aMKOB, (GHIIBTPOB, OXJIaUuTeNeH KUAKOCTH, TPUOOPOB
KOHTpOJDI 110 3aJaHHBIM yC.HOBI/ISIM.

4. | BeinonaHeHWe r’UAPABINYECKUX CXEM MOJAKIIIOUEHUS TONOJHUTEIBHON annaparypsl,
prOOPOB KOHTPOJIS IO 33/IaHHBIM YCIIOBHUSIM.

5. BBIHOJIHCHI/IG HpI/IHI_[I/IHI/Ia.HBHBIX FI/I,Z[paBJII/I‘IeCKI/IX CXEM HpI/IBOI[OB MO6I/IJII>HBIX
MallliH CoTJacHO TpeOoBaHMi ['0Cy1apCTBEHHBIX CTaHAAPTOB, UCCIIEJOBAHUE CXEM
COCTUHEHUU DJICMEHTOB.

6. | BelnonHeHne MPUHLIUIHAILHBIX THAPABIMYECKUX CXEM IIPUBOIOB CTALIMOHAPHBIX

MaIlliH COTJacHO TpeOoBaHMii [ '0Cy1apCTBEHHBIX CTaHAAPTOB, UCCIIEJOBAHUE CXEM

COCTMHEHNN DIIEMEHTOB.

32




Tema 1.2. Crioco0Obl
PETyIUPOBaHHS CKOPOCTH
CHJIOBOTO OpraHa 00bEeMHBIX
THJIPABINYECKUX ITPHUBOJIOB

Coaep:kanue

l.

Knaccudukanus 00beMHBIX THIPABINYECKUX TPUBOJIOB MO YIPABISIOLIEMY
ycrpoiicTBy. Kpatkas xapakTepucTrka croco00B peryIupoBaHus U
MPeIoYTUTENbHAS 00J1aCTh MPUMEHEHUs. [[poccenbHoe peryaupoBaHue CKOPOCTH
CHJIOBOTO OpraHa mIpHUBO/a, CIIOCOOBI JPOCCEIBHOTO PETYIUPOBAHNUS CKOPOCTH;
YIPaBISIONINE YCTPONCTBA U ax XapakTepucTuka. [I[puMeHenre yrnpasisironmx
YCTPOMCTB I PETryIIUPOBAHUS CKOPOCTH CHUIIOBOTO OpTraHa MOCTaHOBKOM
JpOcCcelis, yCIOBHS MPUMEHEHUS croco0a, pacyeTHbIE CKOPOCTHBIE MTapaMeTpPhl
rupoiBUraTesieil 00beMHBIX TUAPOIPUBOIOB

Tunoble cXeMbl THAPONPUBOIOB APOCCENBLHOTO PErYIHPOBAHUS CKOPOCTH
CHJIOBOTO OpraHa MallllHbI; TUIIOBBIE CXEMBbI BKIIIOUEHUS APOCCENS C 0OpaTHBIM
KJIallaHOM, yCJIOBHsSI puMeHeHus. BpiOop criocoba perynupoBaHusi CKOPOCTH;
napaMeTphl, ONpeessIone BhIOop cnocoda peryaupoBaHus CKOPOCTH.

Crabunnzanusi, CHHXpPOHHM3AIUS U IPONIOPLHOHAIIBHOE PEryIMpPOBaHIE CKOPOCTH.
Tunel ruapaBIMIECKOTO 000PYAOBaHUS, 00ECIIEUYNBAIOIIECTO CTAOMIN3AITHUIO,
CUHXPOHM3AIMIO U MPOTIOPLHOHATBHOE PETYIUPOBAHUE CKOPOCTH, OCHOBHBIE
napaMeTpsl 000pyA0BaHus, 001aCTh IPUMEHEHHUS; PETYJIATOPHI TOTOKOB JKUKOCTH,
B3aMMOJICICTBHE 3JIEMEHTOB PETYJISATOpa MPU MOEPKAHUH 33JaHHOTO Pacxo/a
YKUJKOCTH TP Pa3IMYHON BHEITHEH HArpy3Ke Ha pabounii OpraH TUApOIBUTATEIS.
Tunoble cXeMbl IPUMEHEHHSI PETYIISITOPOB MOTOKA.

CHHXpPOHU3ATOPBI IBUKEHUS TUAPOABUTATENCH, TPUHIIUI PaOOTHI
CUHXPOHM3ATOPOB (AeNuTeNiel TOTOKOB), TUIIOBbIE cXeMbl. CHHXPOHHBIE
TUAPABINYECKHUE TPUBOJIBI: IPUBOJIBI IPOCCENBHOIO PETYINPOBAHNUS; IPUBOIBI
00BEMHOTO PETYJIUPOBAHMS, CHHXPOHHU3AIUS J03aTOPOM MOCTYNATEIHHOTO U
BpalaTenbHOro ABMkeHus. CuH(asHble THIPaBINYECKUE TPUBO/IBL.
CuHXpOHU3aLKs JBUKCHUS UCIIOJIHUTENbHBIX OPraHOB MAalllH, TUIIOBBIE CXEMBbI.

MamuHHOe peryaupoBaHue CKOPOCTH TMAPONPUBOAOB. [ mapasaudeckas,
CTPYKTypHasi ¥ MPUHLHUIIHAIbHAS cXeMa 00bEMHOT0 THIPOIIPUBO/IA C
pErylIupyeMbIM HACOCOM, PETYJINPYEMBIM T'HAPABINYECKUM MOTOPOM,
TUPABINYECKUM PETYINPYEMbIM HACOCOM U THIPOMOTOPOM, 00JIaCTh IPUMEHEHHUS;
B3aMMO/ICHICTBHE COCTaBHBIX YacTell 00bEMHOI0 THPONPUBO/IA MAILTMHHOTO
crocoba perynupoBaHusi CKOPOCTH.

PerynupoBanue neurareneMm. CTpyKTypHas CXeMa CaMOXOIHOW MaIlIuHBI.
W3MeHeHne KpyTSAIIEro MOMEHTA JU3€IIs B 3aBUCHMOCTH OT YacTOTHI BPAIlEHUS
Basia. XapakTepHbIN TpaduK MpenenbHOi MOIHOCTH aBurarens. I'paduk
CYMMUPOBaHHS THIPABINYECKOi MomHOCTH. PaboTa nBurarens co CABOCHHBIM
HACOCOM.

Perynsaropel HacocoB. HazHaueHHe U IPUHIUIT JEHUCTBUSA PETYIATOPOB. PeKUMBI
paboThI perynsTopa akCHaIbHO-TIOPUIHEBOTO Hacoca. PerynsaTopsl MOCTOSHHON
MOITHOCTH, TpaMKH U3MEHEHUS THAPABINYECKON MOIIHOCTHU. PeryssiTopbl moToka.

52/32
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Perynstopsl naBienus. Cxema peryisiTopa JAaBlI€HUs CO BCTPOCHHBIM
peIOXPaHUTEIbHBIM KJIATAaHOM

[TponoplimoHAIEHOE JCKTPOTHIPaBIHIECKOe ypaBiieHne. KomOnHUpoBaHHOE
yIrpasjieHHe Hacocamu. PakTopkl, CBsI3aHHBIC C PECypCOM Hacoca, Juarpamma
paboThl 00BEMHBIX HACOCOB

TepMuHOSIOTHSL YCTPOMCTB ynpaBieHuss HacocaMu. CyMMaTop KpyTAIIEro MOMEHTA.

PerynmupoBouHbIe 1 Harpy304YHbIC XapaKTEPUCTUKH THIPOIPUBOIOB C MAIIMHHBIM
YIPaBJICHUEM CKOPOCTH, THAPABINYECKHE MTOTEPH M KOIPDUITMESHT MOJIE3HOTO
nerictBus rugaponpuBoja. [Tyt nmoseimenus: K11/ 00beMHBIX THAPOTIPUBOIOB
OOJIBIITNX HOMHUHAIBHBIX MOITHOCTEH. TUITOBBIE CXEMBbI 00BEMHBIX THAPOIIPHBOJIOB
C MaIlIMHHBIM PETYJIUPOBAHHEM CKOPOCTH.

10.

MarmuHHO-ApoCCeTbHOE PETYINPOBAHUE CKOPOCTH TUIPOIPUBO/IOB,
perynupoBaHie CKOPOCTHU C YIpaBJIeHUE TPUBOISAIINM JIBUTATENIEM U
npoTtuBoaaBieHueM. OO6nacTh IPUMEHEHUS PETYIUPOBAHUS CKOPOCTHU
TUAPOJIBUTATENIS IPUBOISAIINM JIBUTATENIEM, IPOTUBO/IABJICHUEM; TUIIOBBIE CXEMBbI;
MOJIOKUTEIbHBIE M OTPHUIIATEIbHbIE KAUYeCTBA PETYIUPOBAHUS CKOPOCTH
IPUBOJISIINM JIBUTATENIEM U IPOTUBOIABICHHUEM.

JIao

OpaTOpHbIE padoOThI

ITpakTHYecKue 3aHATHS

1.

I/ICCHGI[OBaHI/Ie CII0CO00B yHpaBJICHUA CKOPOCTHIO UCTIOJTHUTCIIbHBIX MCXAaHU3MOB
MCTAJUIOPCKYIIMX CTAHKOB, TCXHOJOIM4YCCKHUX MalllHH.

2.

Pa3paboTka 1o 3alaHHBIM YCJIOBHSIM MPUHLIUITHATEHONW CXEMBI THAPOIPUBOJIA U
000CHOBaHKE BHIOOpA FHIPABINYECKOT0 000pyI0BaHHs, 00ECIIEUHBAIOILIETO
IUIaBHOE MEPEMEIICHUE CUIIOBOTO paboyero opraHa MalliHbI ¢ 3aJaHHOM
CKOPOCTBIO (TIOCTAHOBKA JIPOCCEIISI «HA BXOZEY )

Pa3zpaboTka 1o 3aJaHHBIM YCIOBHUSM MPUHIUIHAILHON CXEMBI TUAPONIPUBOIA U
000cHOBaHUE BHIOOpA THApPOANTIApaTyphl, 00ECTICUNBAIONIECH KOHTPOJIUPYEMOE
JBUKEHHE C 33JJAaHHOW CKOPOCTBHIO CHUKEHHSI pabodero 000pyI0BaHUs IPU
nepeMenIeHIH BHN3 (IOCTAHOBKA JIPOCCEIIST «HA BBIXOJIE).

HccnenoBanue B3aMMOIECHCTBUS JJIEMEHTOB PEryJIsiTOpa pacxoaa Ipu
NOAJEPKAaHUU 3aJaHHOTO PacX0/a )KUIKOCTH IIPH Pa3IMYHON BHEIIHEH Harpy3Ke
Ha pabouuii oprad ruipoABUraTes.

Pa3paboTka npuHIMIHATIEHON THAPABINYECKON CXEMBI IPUBOIA pabodvero
O60py,Z[OBaHI/ISI ruaponoaAbEMHUKA C pa3JIMYHBIM HAIPY>KCHHUECM Ha IITOKU
TUAPOLMIUHAPOB , 00ecIIeYrBaIONIeH MOCTOSHCTBO MEPEMEIICHUS IITOKA
TUAPONHIIMHAPA.

32

VccnenoBanue pexMMOB pabOThI PETYISTOPA aKCHATBHO-TTOPIITHEBOTO HAcOca

I'paduku pacnpeneneHns MOITHOCTEH.

HccnenoBanue cxembl yIpaBiIeHHUs HACOCA MEXaHUYECKUM PETYJIATOPOM JIaBIICHUS.
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HccnenoBanue cxemsl ¢ IPONOPLIUOHAIBHBIM MIEKTPOTHIPABINYECKUM
YIIPABJICHUEM HACOCOM.

Tema 1.3.
JIBYyXTIO3UIIMOHHBIE
TUAPABIMYECKHUE TIPUBOIBI C
peNeHHBIM, IIMKIOBBIM
MIPOTPaMMHBIM  YIIpaBJICHUEM

Con

ep:KaHHe

Bunpl cucrem ynpaBieHHs: HUKIOBbIE, TO3UIIMOHHBIE U KOHTYPHBIE C PENCHHBIM
YIIPaBJIAIONINM BO3eiicTBHEM, 001acTh npuMeHeHus. Kinaccudukaiys o0beMHbBIX
THJIPABIUYECKUX MTPUBOJIOB IO BUAY M 33Ja4aM YIIPaBICHHs; THAPOIIPUBOIBI C
PYYHBIM U aBTOMAaTHYECKUM YIPABICHUEM; THPOIPUBOJIBI CTAOMIN3UPYIOLIETO,
IPOTPAMMHOTO U CIIASILIETO YIPaBICHUs; (YHKIIHS YIIPaBIeHUS 00bEMHBIMU
THJIPONIPUBO/IAMHU CTAIIHOHAPHOTO U MOOMJIBHOTO UCTIOJIHEHUS; YIIPaBICHHE
THJIPOIPUBOIaMHU OJHONIOTOYHBIMH, IBYXTIOTOYHBIMH U MHOTOITIOTOYHBIMU

Penelinblii cioco0 ynpasieHHs NepeMeleHIeM BBIXOIHOTO 3BeHa
JBYXIIO3ULIUOHHOTO THAPONIPUBOJA. Y IIPABJISIOIIUE BO3ACHCTBHS HA YIIPABIISAIOIINAN
JJIEMEHT, UX PA3HOBUIHOCTH.

Oransl pesieiHOT0 YIPABJIECHUS JBUKEHUEM JBYXIIO3ULIMOHHOIO IIPUBO/A,
IIOCJIEIOBATEIbHOCTD AEUCTBUM IIPU PELICHUU 3a]a4 yIIpaBiaeHus. JIOCTOMHCTBA U
HEJIOCTAaTKU PeJIerHOro cnocola ynpapiaeHHs THIPABINYECKUM PUBOJIOM MAIIIUH.

YHpaBHeHHG ABWIKCHUCM THAPABIMYCCKUX MPHUBOAOB IO IIYTH, HArpy3kKe U

BPEMEHU.

Huka 1 ukiIorpaMma paboTel 00EMHOTO THAPABINYECKOT0 PUBOJIA; Tpaduku
[UKJIOrpaMM JIBH)KEHUS pabodero 3BeHa rUApOIPUBOIOB, BHITOIHSIONINE
yIpaBJIeHUE MTPUBOJIOM IO IIYTH, HAarpy3Kke U BpeMeHu; CXxeMbl TOTOKOB pabouero
TeJIa 0 3JIEMEHTaM LUKJIa paboTsl mpuBoja. [IpaBuna opopmiieHus
(YHKIMOHATILHON IIUKJIOTPAMMBI.

[Tpunuun paGoThl THAPONPHUBOAOB MAIIMH C IYTEBBIM YIpPaBICHHUEM, THIIOBbBIE
CXeMBI, 00JIaCTh MPUMEHEHUs, cocTaB. [IpuHIMIT pabOTHl THIPONPUBOJIOB U3IEIUN
C yIpaBJeHHEM [0 Harpys3ke, oOjacTb NMpuMeHeHHs, cocTaB. [IpuHuun paboTsl
THAPONPUBOAOB €  YOPABIEHUEM IO BPEMEHHU. JIEKTPOrHAPaBIMUYECKUE
NO3UIIMOHHBIE TPUBO/IBI, 007aCTh MPUMEHEHHUSI, COCTAB.

Haznauenue u coctaB 00b€MHOT0 THIPABINYECKOTO MTPUBO/IA, BHIITOIHSIOLIETO
LUKJIOBOE IIPOTrPAMMHOE YIIPaBJICHUE, C IEPUOAUYECKU U3MEHAIOIIUMCS PEKUMOM
paboThI 10 3a1aHHON IIMKJIOTpaMMe, 00J1acTh UX MpUMEHeHUs. | uapaBnuyeckue
3JIEMEHTHI U UX COCAMHEHUS, 00€CTICUNBAIOIINX U3MEHSIOLIUICS PEXUM pabOThI
00BEMHOT0 THAPONPUBOAA. THUITOBBIE CXEMBI THAPOTIPHUBOIOB, PAOOTAIOIINX I10
3aJaHHBIM LIMKJIAM IIEPEMELLIEHUs CUJIOBOTO OpraHa MalluHbl B3aUMOJEHCTBHE
3JIEMEHTOB T'HIPOINPUBOJIA B IIPOLIECCE ABTOMATUUYECKOTO YIIPABIIECHUS PEKUMOM

paboTHL

36/20

Jao

OpaTopHbIe padoThl

IIpakTnyeckue 3aHsATHS

1. | Omnwucanue paboThl IPUBOJA U CUCTEMBI YIIPABJICHUS 110 IIUKJIAM.

20
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CocraBnenve (GYHKIUOHATIBHBIX [HMKJIOIpAaMM, 3allChb CXEMbl TOTOKOB IO
JJIeMEHTaM [MKJIa paboThl MPHUBOAOB, pPaOOTAIOMIMX [0 IHUKIAM C OJHHUM
HEPETyJIUPYEMBbIM HAcCOCOM; JBYMsI HeEperyjiupyeMbIMH HacocaMu, C OJHUM
perylIupyeMbIM HaCOCOM;

HccnenoBanue CUCTEMBI  YIpaBIEHUS TUAPOINPUBOAOM C IEPUOAUYECKHU
U3MEHSIOMIMMCS PEKUMOM pabOTHI.

Tema 1.4. YpaneHue
TOPMO3HBIMH CHCTEMaMHU

Con

epIKaHue

18/10

[Tpu4rHBI BO3SHUKHOBEHHSI MEXaHHUECKHUX YAapOB B TUAPOIMINHIPAX U UX
MOCJICNICTBHS. Y CTPOMCTBA JJIsI TOPMOKECHHSI TUIPOLIMIIMHIIPA, UX TUIIHI;
neMIpupyronme ycTpoicTBa, aBBTOHOMHBIE aMOPTU3aTOPBI, TOPMO3HBIC KJIAIIaHBbI,
ycJIoBHs MX MpuMeHeHus. O00CHOBaHUE BEIOOPA TOPMO3HBIX YCTPOUCTB.

[TpuHTIMTIHATBEHBIE CXeMBI OOBEMHBIX THIPOIPHUBOIOB C TOPMO3HBIM KJIallaHOM B
MEXaHU3Max MOCTYMATEeIbHOTO U BpallaTeIbHOTO JIBHXKCHHS; C IPOCCEIISIMH,
BCTpaMBaeMbIMHU JieMIlpepaMu 1 aBTOHOMHBIMH aMOPTHU3aTOPaAMHU

VYnpasieHnne TopMO3HbIMU cucTeMaMU. CTpyKTypHasi THAPOCXEMA MalllUHBI C
BBIJICJICHHBIM TOPMO3HBIM KOHTYPOM. THIIOBast cXeMa TOPMO3HOM CHUCTEMBL.

CucreMsl pyJaeBOro ynpaBieHUs KOJIECHbIX MalIuH. CTpyKTypHasi THAPOCXEMa C
BBIJICJICHHBIM KOHTYPOM PYJIEBOIO YIIpaBiIeHUs. [ HapocTatudeckoe pyieBoe
YIIPABJICHUE

JIa0

opaTopHbIe padoThI

ITpakTHYecKue 3aHATHS

Pacuer TOpMO3HOTO yCTpPONCTBA IHIPOABUraTENsi 00bEMHOTO IPUBOA IO
3aIaHHBIM YCIIOBHSIM.

HccnenoBaHue TUIIOBBIX CXEM TOPMO3HOM CUCTEMBI

10

HccnenoBanre NpUHIMITHAIBHON CXEMBI PYJIEBOM CUCTEMBI.

Tema 1.5. HacocHble cTaHIIMHA
TUAPABIMYECKUX MTPHUBOJIOB C
[IUKJIOBBIM TTPOTPaMMHBIM
yrpaBieHuem/

epIKaHue

HacocHble cTaHIMH THIPAaBINYECKUX MTPUBOIOB C IIUKIOBBIM IMPOTPaMMHBIM
yIIpaBJICHUEM; COCTaB YHEPTO00ECIICUNBAIOIICH YacTH 00BEMHOTO THIPONPUBO/IA C
IIMKJIOBBIM TPOTPAMMHBIM YITPABICHUEM.

Pasrpy3ska Hacoca, rpaduku pacrpeaesieHus, SKOHOMHUS MOIITHOCTH. THITOBas cxema
pa3rpy3049HON CHCTEMBI B OTKPBITOM U 3aKPBITOM €€ COCTOSHUU., 3aIIUTa
THUAPOCUCTEMBI OT ONACHBIX cUTyaIrui. J[marpamma nmoTpe0aseMoii MOIIHOCTH TIPH
Pa3IMYHBIX JABJICHHAIX . YIIPABJICHHE C PA3IMIYHON HACTPONKON BEIMYHH JIaBICHHSL.

DHepreTryecKasi XapaKTepUCTHKA THAPOIIPUBOIA, PA0OTAIOIIETO TI0 IIHKITY.
Metoanka pacuera YHEPTeTHIECKUX XapaKTEPUCTHK M 000CHOBaHKE BEIOOpa
9HEProoOeCIeYNBArOIIEH YacTH 00BEMHOTO THAPABINYECKOTO MPUBO/IA.
B3anmMopeiicTBre 311€MEHTOB CXeM Mpu padboTe 1 000CHOBaHKE BEIOOpA HanboJee
palMoHaTFHON CXEMBI TI0 HAMMEHBIIIMM 3aTpaTaM Ha IpuoOpeTeHre 000py10BaHus,
SHEPronoTPeOIICHUIO M AKCIUTYaTallMOHHBIM 3aTparaM. [ paguku 3aTpaT SHEprun
Ipx pabOTE HACOCOB.

22/10

13




HacocHo-akkymMynsiTOpHbIE CTAaHIIUH. Y CJIOBHSI IPUMEHEHUS
TUIPOITHEBMOAKKYMYIISITOPOB B CXeMaX T'HIPaBIMYECKUX MPUBOJOB; TUIIOPA3MEPHI
aKKyMyJIATopoB. HacocHO-akKyMyJIsITOpHbIE CTAHIIMH, TUIIOBBIE CXEMbI HACOCHO-
AKKYMYJIATOPHBIX CTAHIIUI, UX XapaKTEPUCTUKU; TUIIOPA3MEPhI CTAHIINI; HACOCHO-
AKKYMYJIATOPHBIE CTaHLIUU C aBTOPETYJINPYEMbIM HACOCOM; CTaTHYeCKas
XapaKTepUCTHKa Hacoca. MeToMKa pacueTa OCHOBHBIX [TapaMeTPOB HACOCHO-
AKKYMYJIATOPHBIX CTAHIIUI C PETYJIUPYEMbIM M HEPETYIUPYEMbIM HACOCOM.

JIao

OpaTOpHbIE padoOThI

IIpakTHyecKue 3aHATHS

l.

HccrenoBanue MPUHITUITHAIBHBIX CXEM HACOCHBIX YCTAHOBOK C IIMKJIOBBIM
IPOrPaMMHBIM YIIPABIICHUEM, 3aITUCh CXEMBI TOTOKOB T10 3JICMEHTaM ITUKJIa
pabOThI.

UccnenoBanue NpuHIMIUAIBHON CXEMbl HACOCHO-aKKYMYJIITOPHON HAaCOCHOMU
YCTaHOBKH.

Cocrasnenue rpadMKOB 3aTpaT SHEPTUH IIPpH paboTe OAHOTO, ABYX HACOCOB

10

Tema 1.6. Ilorepu MmomuOCTH
00BEMHOT'0 THIPABIUYECKOTO
pUBO/IA

ep:KaHue

[TpuunHBI TOTEph MEXaHUYECKON YHEPTUU U €€ Peodpa30BaHKE B TEIJIOBYIO;
BHEIIHUE (PAKTOPHI, CIOCOOCTBYIOIINE MTOBBIIICHUIO TEMIIEPATYPHI B
TpyOOmpoBOJax cucTeMbl. MeToMKa pacueTa MOTeph SHEPTHH B THIPABINYECKOM
CHCTEME, pacyeT TEIUIOBBLICICHHI, EMKOCTH Macjao0aKa.

10/6

2.

TemnooOMeHHUKH, UX TUIIBI U YCIOBUS MPUMEHeHHs. MeToInKa pacuera
TEII00OMEHHUKOB.

JlabopaTopHbie padoThI

ITpakTHYecKue 3aHATHS

l.

Pacuer ruapaBiandeckux noTeph, NOTEPb MOIHOCTH THAPOIPUBOAA,
TEIUIOBBLICTICHUI M eMKOCTH Maciio0akKa 1o 3aJaHHBIM YCIOBHSIM.

2.

Pacuer n o6ocHOBaHME BEIOOpA TEIIIOOOMEHHUKA.

Tema 1.7. O0beMHEBIE
THJIPABIMYCCKHUE TTPUBO/IBI
JTUCKPETHOTO JIeHCTBHS/

Con

ep:kaHue

JluckpeTHbIit 00OBEMHBIN THUIPABINYECKUN TPUBOJ, KJIaCCU(PUKAIMS B CTPYKTypHAS
CXeMa, CTPYKTYPHBIH COCTaB TUCKPETHOTO THAPONPUBO/IA; MECTO, 3aHUMAEMOE
JTUCKPETHBIMU O0BEMHBIMU THIPOIIPUBOIAMU CPEIN COBPEMEHHBIX CPE/ICTB;
3aJa4i, peraeMble MPUMEHEHUEM JUCKPETHBIX THIPONpuBo10B. CriocoObl
yIpaBieHUs MepeMerieHneM padbouero 000pya0BaHUsl TUCKPETHBIM
ruaponpuBoaoM. [1laroseie ruapaBiIrueckue JBUTaTEIN C HUKIOBBIM
yIpaBieHUEM, UX Ha3HAUYE€HUE U PUMEHEHNE B THAPONPUBOAAX AUCKPETHOTO THIIA.

Haznauenue, 061acTh NpuMEHEHUSI MHOTOKaHAIBHOTO TUCKPETHOTO THIPOIIPUBO/IA.
YcTpoicTBO MHOTOKaHAIBHOTO JUCKPETHOTO ABUTATENS U IPUHIIMII €r0 PadOoTHI.
[TpuHuMnUagbHas cXeMa NPUMEHEHUsI MHOTOKAHAJIbHOTO IUCKPETHOTO

28/14
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TUAPOIIPUBO/IA, B3aUMOJCHCTBHE €ro AJIEMEHTOB B IIpoIiecce padoTh
TUAPONPUBOAA. TOYHOCTH MO3UIIMOHUPOBAHUS, OIIMOKA TTO3UITMOHUPOBAHUS U ITYTH
ee ycrpaneHus. JIocTOMHCTBA M HEIOCTATKH MHOTOKaHAJIBHOTO THIPOTIPUBO/IA.

[[TaroBsie ruipaBIdueCcKre MPUBOABL. PairanbHO-MOPIIHEBHIN IIArOBbIA
JIBUTATENh, MPUHIIMIHAIBHAS CXeMa JIBUTATENIs U IPUHITUI 00eCTIeueHUs
MEXaHWYECKON PEeNYKIIMH I1ara, XapakTepHUCTHKa IBUTATENs, €ro 00J1acTh
MPUMEHEHHUS. AKCHAIbHO-TIOPIITHEBOM IIaroBbIid IBUTaTENb C MIJIaHETAPHO-
3y04aThIM MepeAaTOUYHBIM MEXaHU3MOM. JIOCTOMHCTBA U HEJIOCTATKH, 00JIaCTh
MPUMEHEHUS IIarOBbIX ABUTATENIEH ¢ MEXaHMYECKOU peayKiuen mara. [1laroseie
TUAPOJBUTATENH C THAPABINYECKON PEAYKIIUEH 1I1ara, COCTaB JIBUTATENs,
B3aMMOJICCTBHE KOHCTPYKTHUBHBIX 3JIEMEHTOB MIPH pabOTE IBUTATEIIS.
[TpuHIIMTIHATBEHAS CXEMa IIaroBbIX THAPOIPUBOIOB TUCKPETHOTO THTIA C
TUAPABIMYECKON peaykiuei mara. O01acTh MPUMEHEHHS IIIarOBbIX
THAPONPHUBOJIOB C THAPABINYECKON PEAYKIIMEH IIara.

JIao

opaTopHbie padoThI

IIpakTH4yecKue 3aHATHS

l.

Onpezenenre KOOPANHATHI TEPEMEIICHHUS BEIXOTHOTO 3BE€HA JUCKPETHOTO MPUBO/IA
110 33TAaHHBIM YCIIOBHSM

2.

HccnenoBanue TUMOBBIX CXEM IIarOBBIX MPUBOAOB (JIMHEHHOTO, BPAIllaT€IbHOTO
JIBUYKEHUST)

14

Tema 1.8. Tunossie
00BEMHBIC THIPABIMYECKUE
MIPUBO/IBI CTAIMOHAPHBIX U
MOOMIIBHBIX MAalllNH

/

Con

ep:KaHue

TuroBsle cXeMbl TUIPABINYECKUX TPUBOJOB U CUCTEM METAJUIOPEKYILUX CTAHKOB
Y aBTOMAaTUYECKUX JIMHUI. B3anMoelicTBrE 3JIEMEHTOB TUAPABINYECKON CXEMBI
IIPH BBITIOJTHEHUH TEXHOJOTHYECKUX oneparuii. [{ukimorpamma paboTsl IPUBOIA,
CX€EMBbI IIOTOKOB.

TumnoBsle THAPABIMYECKUE CXEMbI TUTEHHBIX MalIHH. [ uaponpuBo GopMOBOYHBIX
MallliH, SHEPreTUYECKUE XapaKTePUCTUKH; IBYXIIOTOYHBIE CXEMBbI, paboTaroIIue 1Mo
IUKITY: «OBICTPBIN X0/~ paboyast mojaya -ObICTphIi 0TBOAY. [IpuHIMNMaTBHAS
cXeMa ruIpoIPUBOJIa YCTAHOBKH JIUThHS 1TOJI HU3KUM, BHICOKUM JIaBJICHHUEM.
['uaponpuBOl TEPMUUECKUX MEUEH; JIEMEHTHI THAPONPUBOIOB JIUTCHHBIX MAIIHH.

TuroBble cXeMbI TUIPABINYECKUX TPUBOJIOB Ky3HEUHO- IIPECCOBOIO
obopymoBanus. CocTaB rUAPONPUBOIOB, B3AaUMOICHCTBUE SJIEMEHTOB
THIPOTIPUBOJIOB IIPH BBITIOJTHEHUH TEXHOJIOTHYECKOW padOTHI.

Tumnosble CXeMbI THAPABINYECKUX IIPUBOJOB MALIUH METaJULyprHYECKOro
npousBojcTBa CocTaB ruipONpUBOAOB, B3aUMOAECHCTBUE AIIEMEHTOB
THJIPOIIPUBO/IOB IPH BBHINOJIHEHUH TEXHOJIOTHYECKOH paboThl.

['uapaBnuyeckre OqHOTIOTOYHBIC, ABYXITOTOYHBIE, TPEXITOTOUYHBIE CXEMBI
TUAPABIMYECKUX NMPUBOOB. [locinenoBaTenbHOe, TapalljieIbHOE, TapaieIbHO-
MoCJIeIOBaTEIbHOE COSIMHEeHNE TUApoaABUTaTeneii. Hampapisromias
TUApoarniapaTypa, o0ecreunBaroIias mocie0BaTeIbHYI0, MapauIeIbHYIO,
apajuIeIbHO-TIOCIICIOBATEILHYIO CXEMY COCIMHCHUS THIPOABUTATEIICH.

68/42
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[IponopiimonanpHOE yrnpasieHue.Cxema o0ecreueHus MOCTOTHHOTO pacxoaa
Cxema paboOTHl JIBYX THJIPOMEXaHH3MOB, IPUBOJANMBIX OJTHUM HacocoMm. Cxema

JKOHCTUKOB.

HE3aBHCHMOT'0 OT U3MEHEHUS Harpy3Ky B MPOMOPLIUOHATIEHOM THApOacpeesuTene.

yIpaBiIeHUs MPONOPIHUOHATIBHBIM PACTIPEACTUTENIEM C MOMOIIBIO THAPABINUYECKUX

TumnoBkie CXeMbl THAPABINYECKUX TPUBOJIOB TEXHOJIOTHYECKUX MAIIIMH TOPHOTO
npon3BoAcTBa. COCTaB TUAPONPUBOIOB, B3aUMOICHCTBUE JIIEMEHTOB
THUAPOIIPUBOIOB IPHU BHITIOJIHEHUH TEXHOJIOTHYECKON pabOTHI.

THITOBEIE CXEMBI TUAPABINYCCKUX MPHUBOJOB CTPOUTCIbHO- JOPOXHBIX MAIlIMH

BBIITOJTHEHUN TEXHOJIOTHYECKOM pa6OTI)I.

MamuH. CocTaB THAPONPUBOIOB, B3aUMOACHCTBHE DJIIEMEHTOB THPOIPHUBOIOB TIPH

MaHunynasTop, NPOMBIIUIEHHBIH poOOT ¢ THIPABINYECKUM IPUBOJOM, €TI0
Ha3HayeHHe U 00JacTh MPUMEHEHHUs, CTPYKTypHas cxema. [IpuHuunuansHas cxema
IPOMBILIIEHHOTO POO0Ta, COCTaB CXEMBI, B3aUMOJICICTBUE 3JIEMEHTOB IIPU
BBIMOJTHEHUH TEXHOJOTHUECKUX orepalnuil. Tumosasi cxema NpoOMBIIIIEHHOTO
MaHUIYJISITOpA.

TumnoBble CXeMbI THIPABIUYECKUX TTPUBOJIOB CEITBCKOXO03IMCTBEHHBIX MAIITHH.
CocraB ruponpuBOIOB, B3aUMOJICHCTBUE FJIEMEHTOB THIPOTIPUBOIOB TIPH
BBITTOJTHCHHHM TEXHOJIOTHYECKOW PaOOTHI.

10

TunoBble CXeMbl THAPABINYECKUX IPUBOJOB MAILIUH JJIs1 IPOU3BOACTBA 3€MJISIHBIX
paboT ¢ ucnosnb30BaHNEeM crienTeXHUKH. CocTaB THPONPUBOJIOB, B3aUMOICHCTBHE
9JIEMEHTOB TUPONPUBOJIOB ITPH BHIMOJIHEHUH TEXHOJOTHYECKOU padoTHI.

JIa0

opaTopHbIe padoThI

ITpakTHYecKue 3aHATHS

1.

HccenenoBanue cxemM COEIMHEHUN TUAPABIMYECKOrO IPUBOJIA METAIUIOPEKYIIUX
CTaHKOB.

2

I/ICCHGI[OBaHI/IC CXCMbI paGOTBI ABYX THAPOMCXAHU3MOB, ITPUBOJUMBIX OJJHUM
HaCcoOCOM

HccnenoBanue cxemsl yIIpaBIeHUs IPONOPLIUOHAIBHBIM PACIPEICIUTEIEM C
IIOMOILBIO THIPABINYECKUX JIPKONCTUKOB.

HccrenoBanue cXeMbl COCTMHEHUH THIPABIMYCCKOTO MMPUBOJIAa pabodero
000pya0OBaHUS TEXHOJIOTHYSCKUX MATHH ( 10 OTPACIISIM).

HccrenoBanue cXeM COSAMHCHHUN THIPABIMYECKUX MPUBOIOB padodero
000pya0BaHUS TPOMBIIIJICHHOTO POOOTA.

42

Tema 1.9 Cma3zounbIe
CHCTEMBI TEXHOIOTHYECKOTO
00opyIoBaHUS

epIKaHue

16/12

Hasnauenwue, knaccudukamms CMa309HBIX CUCTEM . Y CTPOHCTBO U TIPUHITUI
NeNcTBU cucTeM cMasbiBaHusl. CtaHuuu cMa3ku. CHCTEMBI ¢ HACOCHBIM
pactpeneneHuemM. J[poccenbHbIE CUCTEMBI CMa3bIBAHUS

CucTeMbl cMa3bIBaHUS C IIUKIIMYECKOH mogaueil. IlocimemoBaTenbHas cucTeMa
CMa3bIBaHMS C MUKINYECKOU Mmojiaded. TUnmoBbie CXeMbl, COCTAB,yCIOBUS
IPUMCHEHHUS
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JlabopaTopHblie padoThI

IIpakTHyecKue 3aHATHS

12

HccnenoBanue CHCTEMBI HEMPEPBIBHON MOJaul CMa309HOTO MaTepHaa ¢
JPOCCETbHBIM,HACOCHBIM pacpeielieHHEM

HccnenoBanre IByXMarucTpaabHOM IUKINYECKON NoAaYel CMa309HOTO MaTepruaia

HccnegoBanre NeHTPAIM30BaHHON CHCTEMBI CMa3KH

Tema 1.10. [TneBmonpuBo.
CrpyKTypa MHEBMaTUYECKHUX
MPUBOJOB, OCHOBHBIE
napameTpbl

on

ep:KaHme

4/

(@] Rad

[TonsTHE MHEBMATUYECKOTO MPUBOAA, €T0 CTPYKTYpa U NpuHIUN aeicTBusA. Cocras
ITHEBMOIIPUBO/IA 10 CTPYKTYPHO! U IPUHIUIINAIBHOU CXEME; YCIIOBHbIE
o0o3HaueHusl, (PYHKIIMOHATILHOE Ha3HAYCHHE HJIEMEHTOB ITHEBMOIIPUBOJIA U UX
B3anMoJIeiicTBHE B mporecce paboTsl. [IpaBuiia BEIIOTHEHUS CXEM
THEBMAaTUYECKUX NMPUBOJ0B. OCHOBHBIE MMapaMeTpbl 00bEMHOI0 THEBMOIPUBO/IA.

O0iacTb MNPUMCHCHH IHCBMOIIPHUBOAOB, IIPCUMYIIICCTBA M HCAJOCTATKU.

J1a0

opaTopHbIe padoThI

ITpakTHYecKue 3aHATHS

Tema 1.11. CsolicTBa u
MapaMeTpbl BO3AyXa.
TepMoguHamMu4eckue
MPOLECCHI Ta30B

Con

ep:KaHue

1.

Bo3znyx - pabouee Teno MHEBMAaTUYECKUX MPUBOJIOB, THEBMOCHCTEM, €T0 COCTaB,
OCHOBHbIE CBOMCTBA. OCHOBHBIE Ta30BbI€ 3aKOHbBI, TEPMOJINHAMUYECKHUE ITPOLIECCHI.
Tedenue rasa B THEBMOIMHUU. HaAKpUTHYECKUI U TOAKPUTUYECKUN PEKUMBI
TedyeHust Bo3ayxa. [IponyckHasi ctocoOHOCTh MTHEBMOJIMHHIA

Bp100op onTHManbHOTO JAaBJICHUS CKATOTO BO3AYXa JJISl THEBMAaTHIECKUX
YCTpOﬁCTB 1 CUCTEM. PCKOMGHI[YGMBIC AaBJICHUSA: HU3KUC, CPCAHUC U BBICOKUC JJIL
rpymm notpedureneii. O60CHOBaHKME BHIOOpA ra3a, MOPSII0K pacueTa TpeOyemMoro
pacxoga Ajisi KOHKPCTHBIX yCHOBI/Iﬁ 1 CUCTEM.

6/2/

JIao

OpaToOpHbIE padoThI

IIpakTH4yecKue 3aHATHS

l.

Omnpenenennre TpeOyeMOro pacxo/ia CKaToro rasa Juls pa3IuIHBIX MPOMBIIIICHHBIX
OTpeOUTEICH U CHCTEM.

Tema 1.12. Kimaccudukanms
00BbEMHBIX TTHEBMOITPUBOJIOB.
CpaBHUTENIbHAS OLICHKA
MTHEBMATHYECKUX TIPUBOJIOB C
JPYTUMU TUTIAMHU TTPUBOIOB

Con

epIKaHue

2/

Knaccugukanus 00beMHBIX THEBMaTUYECKHX IPUBOJIOB 110 Pa3IMYHbIM
IpU3HAKaM: IO UCTOYHUKY paboueit cpeibl, o XapakTepy ABHKEHUS BBIXOJHOTO
3BEHA, 110 BO3MOXKHOCTHU PEryJIMPOBaHUS, 10 LUPKYISILIUN pabodel cpepl.
CpaBHUTENbHAS XapaKTEPUCTHKA THEBMAaTUUECKUX IIPUBOJIOB C APYTUMHU TUIIAMH

IMPUBOJOB: THAPABINYCCKUMU, DJICKTPUICCKUMMU.

JIa0

opaTopHbIe padoThI

IIpakTH4yecKue 3aHATHS

Tema 1.13. CocraB
IMHEBMATUYECKONU CUCTEMEI.
CxeMBI coeTMHEHUI

Con

epIKaHue

18/12

[ToHsiITHE THEBMATHYECKON CHCTEMBbI, OCHOBHBIE COCTABJISIOIINE YACTH, UX COCTaB U
3amaun. CocTaBHbBIE KOMIUICKTYIONINE YCTPOMCTBA, 000CHOBAaHKE BEIOOpA UX

17



ITHEBMOCUCTEMBI

OCHOBHBIX ITapaMCTPOB. CxeMsbl COGI[I/IHCHI/Iﬁ DJICMCHTOB ITHEBMATUYCCKUX CUCTEM,
LCIb YIIpaBJICHUS. HpaBHna HUCITOJIHEHHUSA CXEM COCIMHCHHUA ITHEBMATHYCCKHUX
CHCTCM.

JIao

OpaTOpHbIE padoOThI

IIpakTHyecKue 3aHATHS

1.

OdopmiteHrEe TEXHUYSCKON JOKYMEHTAIIMHU IO THEBMAaTHYCCKON CHCTEME

2.

I/ICCJ'IGI[OBaHI/Ie CXEM COCI[I/IHCHI/Iﬁ DJICMCHTOB ITHCBMATUYCCKUX CUCTEM

3.

HccnenoBanue cxeM MOAKIIOUYEHHS JJIEMEHTOB Y3JIa IOATOTOBKH CKATOTO BO3AYyXa,
MOJKJIFOYEHHUSL BCIOMOTaTEIbHOM M KOHTPOJIbHOW anmnaparypsl.

4.

HccnenoBanue cxeM MHEBMOIPHUBOJIA, 00ECIIEUNBAIOIICH PEBEPCUPOBAHUE C
MCII0JIb30BaHUEM THEBMOPACIPEAECIIUTENS U PEAYKIIMOHHOTO KJIallaHa JIaBJICHUS.

5.

I/ICCHGI[OBaHI/Ie CXCMbI ITHCBMOIIpHUBOAA C IPUMCHCHUCM KJIallaHa 6BICTpOI‘O
BBIXJIOIIA.

12

Tema 1.14. [TueBMaTuyeckue
MPUBOABI JPOCCETBLHOTO
peryaupoBaHus

Con

ep:KaHme

Crioco0bl peryaupoBaHUs CKOPOCTH TMEPEMELICHUsT BBIXOJHOTO 3BE€HA
ITHEBMOIpUBOAA. PerynipoBanue CKOpOCTH NepEMELLIEHUS TTOPIIHS
ITHEBMOIIWINHPA APOCCENIEM, YCTAHOBIEHHOM «HA BXOJIE», HA «BBIXOJE),

JIBYXCTOPOHHEE PETryJIUPOBAHUE.

J1a0

opaTopHbIe padoThI

IIpakTH4yecKue 3aHATHS

l.

BrinonHeHne TpUHIMIHATBHON THEBMATHYECKON CXeMbI, 00€CTIeunBarOIICH
W3MEHEHUE JJIUTEILHOCTH BBIXOJHOTO CHUTHAJIA 332 CYET PEryJUpPOBaHUS pPacxo/ia
YIPaBIISIONIET0 BO3TyXa.

BrinonHeHne NpUHIMIHAIBHBIX THEBMATHYECKOW CXeM, 00eCIIeunBaroIIeit
JIPOCCEIBHOE PETYIUPOBAHNE CKOPOCTH JIBMYKCHUS ITOPIITHS.

10

Tema 1.15. Bunn 1 cucteMbl
YIIPaBJICHUS
MHEBMATHYECKUMU
MIPUBOIAMH

Con

epIKaHue

44/32

CucreMsbl ynpapiieHUs: THEBMOIIPUBOIOM, Ki1accuuKalys o BUAy U 3ajadam
yIpaBICHUS.

Peneiinblit cnoco0 ynpaBiieHUs epeMeeHUEM BBIXOTHOTO 3BEHa
MTHEBMOTPUBOIOM ; YIIPABJISIIONINE BO3/ICHCTBUS HA YIIPABIISIEMbIil 3JIEMEHT,
MOCIIE0BATENbHOCTD ACHCTBUIM MPH PEIICHUN 33a]a4 YIPaBIEHUS; 0COOCHHOCTH
pesieiiHOro crnoco0a yrpaBieHHs THEBMOIPHUBOIOM.

[uxn u nukIorpaMma paboTsl 00beMHOT0 MTHEBMOTpHUBOIa. [ paduku 1uKIIorpaMm
JIBYDKEHUS pabovero 3BeHa ITHEBMOIIPUBO/IA, BBITIOHSIONIETO YIIPaBICHUE
MIPUBOJIOM TI0 ITyTH, HATPY3KE ¥ BPEMEHH; THEBMATUICCKHIE TTO3UIIMOHHBIC TTPUBO/IBI
C TO3UITUPOBAHHUEM TI0 YIIOpaM.

TunoBbie CXeMbI THEBMOIIPUBOIOB, PAOOTAIOIIHMM IO 33JaHHBIM ITHKJIaM
NepeMENICHHS BBIXOJHOTO 3BeHa MHEBMONPHUBOAa. CXeMbl THEBMOIIPUBO/IA C
TOPMO3HBIMHU YCTPOWCTBAMHU. Y TIPABJIEHUE MHEBMOIIPUBOJIOM I10 MOJO0KEHUIO.

[THeBMaTHYeCKU IPUBOJ, C YIIPABJICHUEM I10 JABICHUIO, IPUMEHsEMast

annaparypa yrnpasiaeHusi. TUTIOBbIE CXEMbI THEBMONIPHUBOAA C aBTOMAaTHYECKUM
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YIIpaBJICHUEM ITOCICA0OBATCIIBHBIM ABMXCHUEM ITHEBMOLIUIMHAPOB. I_II/IKJIOFpaMMa
BKJIFOUCHHA TUJIMHAPOB

5. | [TneBMORIEKTpUYECKHE TPUBOBI, UX OCOOCHHOCTH , 00JIaCTh TPUMEHEHUSI.
[THeBMOSIEKTpUYECKast CHCTEMA YITPaBJICHUS TPUBOAAMH, OCYIIIECTBIISIIOIIAS
CTAOMIIM3aIIMIO OJTHOTO TTapaMmeTpa. [[HeBMoruapaBindeckue mpuBOIbI, MX
0COOEHHOCTH, YCJIOBHSI TPUMEHEHHS.

JlabopaTopHblie padoThI -

IIpakTHyecKue 3aHATHS

l.

HccnenoBanue cxeM yrpasieHHs: pa00TON MHEBMOLMIMHPA OT ABYX OTIEJIBHBIX
ITHEBMOpACIIpeACIIUTENEH

2.

HccnenoBanue cxeM yrnpasieHUs! paboTON MTHEBMOIMIIMHIPA € TIOMOIIBIO
pacupenenuTenc C pOJIMKOBBIM TOJIKATEIEM U IIPYKUHHBIM BO3BPATOM.

Pa3zpaboTka cxeM MHEBMONPHUBOJIA C ITyTEBBIM YIIPABICHUEM, TyTEBbIM
TOPMOKEHUEM

Pa3paboTka cxem ynpaBiieHUs] THEBMOIIMIIMHIPOM C BBIIEP’KKOI BpEMEHH,
IIOCTPOEHUE JUarpaMM BKJIIOUEHUs KJIAIIAHOB.

Pa3paboTka cxeMm MHEBMOMPHUBOIA C YIIPABICHUEM TI0 JABJICHUIO.

Pa3pa60TKa CXEM IMHCBMOIIPUBOJA C YIIPABJICHUECM I10 MMOJIOKCHUIO BBIXOAHOT'O
3BCHA ITHCBMOIIPHUBO/JA4

CocrapneHre (yHKIIMOHATBHBIX ITUKIOTPAMM, 3alIUCh CXEMBI IIOTOKOB T10
9JIEMEHTaM ITMKJIa padoThl MHEBMOMPHUBOIOB, PAOOTAIOMIMX IO IIUKITY.

I/ICCJ'IGI[OBaHI/Ie CXEMBI I'pYIIIOBOT0 THEBMOIIPHUBOAAa C aBTOMAaTHYCCKHUM
YHOPABJICHUEM ITOCIACA0OBATCIbHBIM ABUKCHUEM IMTHCBMOIMJIMH IpA.

32

HccnenoBanue MHEBMOAIEKTPUYECKON CHUCTEMBI YIIPABICHUS TPUBOJIOM,
OCYIIIECTBIISIIONIAs] CTA0MIIM3AIMIO OJJTHOTO MapameTpa.

Tema 1.16. TUnoBbIe CXEMBI
MTHEBMATHYECKOTO TIPUBOIA

epIKaHue

26/16

[THeBMaTHUECKHI1 TPUBO/I NCIIOJHUTEIBHBIX OPraHOB TEXHOJIOTHYECKOI0
000py0BaHus, yCTPOUCTB COOPOYHOTO IPOU3BOJCTBA, YCTPOICTB 3a)KUMHBIX
npucnocoO1eHuit. BzanmoelicTBre 3J1EMEHTOB MTHEBMATHIECKON CXEMBI TIPH
BBINOJTHEHUH TEXHOJIOTHUECKUX OTepaliyii.

[THeBMaTHYECKUI TPUBO TOPMO3HOM CHCTEMBI aBTOMOOMIISI, PUHIIUITHAIbHAS
CXeMa, OCHOBHBIE JIEMEHTHI THEBMATHUECKOI CHCTEMBI, UX Ha3HAUYE€HUE U
B3aMMOJICICTBHE NPU pabOTE CUCTEMBI.

[THeBMaTHYECKHE CUCTEMBI JIMTCHHBIX MAIIMH, TIPUHIAITHATbHAS CXeMa, OCHOBHBIC
3JIEMEHTHI THEBMATUYECKOM CHCTEMBI, UX Ha3HAUYCHUE M B3aUMOJICHCTBHUE ITPH
paboTe.

HpI/IHI_II/IHI/IaIIBHBIC CXCMbIl AKKYMYJIATOPHOT'O IMTUTAHUSA THEBMOCHUCTCM
IMPOMBIIJICHHBIX YCTAHOBOK.

[TaeBMaTHyeckuii mpuBoA pabouero 060pya0BaHMs IPOMBILIUIEHHOTO POOOTa,
KOMITOHOBKA MaHUNYJISATOPA. Y CTPOMCTBO 3J1eMEHTOB. Paboune XapakTepUCTHKH
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| NpUBOIa NPOMBINIIEHHOTO PObOOTA.

JlabopaTopHblie padoThI

IIpakTHyecKue 3aHATHS 16
1. | MccnenoBanue cxem COCAMHEHUN MHEBMATUYECKUX MPUBOJOB, THEBMATUYECKUX
CHCTEM TEXHOJIOTHYECKOro 000pymoBaHus ( II0 OTPACIIsiM).
2. | UccnenoBanue NpUHIIMIHAIBHON CXEMBI M pa00UNX XapaKTEPUCTUK
MIPOMBIIIICHHOTO PO0OTA.
Temal..17.Kom6unuposannsie | Cogep:xanue 12/8
MPUBO/IbI 1 [TueBMoOTUIpaBAMYECKUE TPUBOBI, YCIOBUS IPUMEHEHHUS], IPEUMYIIIECTBA 110
CPaBHEHUIO C TUJPABIMYECKUMU MTPUBOJAMH, COCTAB, CTPYKTYpHas CXeMa.
[IpuHuMnuanbHast cxeMa MHEBMO3JIEKTPUUYECKOTO MMPUBOIA.
[MTueBMoOTHIpaBIMUecKue IpeodpazoBatenu. [IpuMeHeHre THEBMOTHPABINIECKIX
MPUBOJIOB B TEXHOJIOTUYECKOM 000pyaoBaHuU. [[HEBMOTHIPaBINYECKUE Y3IIbI
MPUBOJA METAJUIOPEKYILIUX CTAHKOB
2 [THeBMOSIEKTpUYECKHE IPUBO/IbI, YCIOBHS MPUMEHEHUS, TPEUMYIIECTBA 110
CPaBHEHHUIO C MTHEBMAaTUYECKUMHU MPUBOJIaMHU, cocTaB. [[HEeBMOaIeKTprUecKue
CHCTEMBI YIIPaBJICHUS NTPUBOJIAMH,
JlabopaTopHbie padoThI
I[pakTHYecKne 3aHATHS 8
1 HccnenoBanre MHEBMOTHIPABINYECKUX Y3J10B ITPHBOJIa METAIUIOPEKYIIIMX CTAHKOB
2 HccnenoBanue MHEBMOAJIEKTPUUYECKON CUCTEMBI PETYJIMPOBAHUS TOJIIIMHBI JIEHTHI
3 Hccnenoanue qByXKaHAJIbHOTO MTHEBMOAJIEKTPUYECKOTO MPUBOAA
IIPOMBIIICHHOTO poO0Ta
CamocTrosiTetbHasi padoTa IPU U3yYeHNH pasaena 1 12
CucremaTHuecKas IpopadoTKa KOHCIIEKTOB 3aHATHH, y4eOHOH U CIIeHHAIbHON TEXHUYCCKOM JTUTEPaTyphl, COCTABICHHE IIJIaH-
KOHCITEKTOB (K TJTaBaM Y4eOHBIX TIOCOOWIA, COCTaBICHHBIM IIPETIOIaBATEIIEM).
Y4yeOHas npakTuka 144

Bunsr padort:

- PEryJIMPOBaHUE CKOPOCTH, CHHXPOHHU3AI[HS, CTAaOMIM3ALMsI CUIIOBOTO OpraHa ruApONPHUBO/IA C MPUMEHEHHUEM IPOCCceliel, 00paTHBIX
KJIaIlaHOB, PETYJISATOPa MOTOKA, APOCCENUPYIONINX JeTUTeNeH 0ToKa, COOpKa cXeM Ha y4eOHO-1ab0paTOpHOM CTEH/IE;

- MAIlIMHHOC U MAITMHHO-APOCCCIBHOC YIIPABJICHUC CKOPOCTHIO BBIXOJHOTO 3B€HA TCXHOJIOT'MYCCKUX MAIIUH;

- - obecrieueHre (PUKCAIMM BBIXOHOTO 3BEHA THAPOJIBHUTATENIS B ONPEIACICHHOM TIOJIOKCHHH;

- MMOAKJIFOUEHHUE KJIAMIAaHOB JaBJICHHUS, 00CCIICUMBAIOIINX CTA0MIN3AIIMIO PeXKUMa PabOThl THAPOIPUBO/IA;

- o0ecIieueHue BEITOIHEHUS TEXHOIOTHYECKUX onepaunﬁ TEXHOJIOTHYCCKOI'O O60pyZ[OBaHI/I}I C IPUMCHCHUCM 00BEMHEBIX
TUAPABINYCCKUX ITPUBOAOB, MOJACIUPOBAHUEC CXEM Ha yqe6H0—na6opaTopH0M CTCHAC,

-yOpaBJICHUE THEBMATUYCCKUMU IIPUBOJAAMHU SJIEMECHTOB TEXHOJIOTMYCCKNX MalllMH, MEXaHU3MOB U HpPICHOCO6JICHPII>i;

- PETYJIMPOBAHUEC CKOPOCTU ABUIKCHUSA TOPIIHSA, YIIPABJICHUC pa60T0171 BBIXOIHOI'O 3BCHA MHCBMOLIWJIMHAPA, c60p1<a ITHEBMOCXEM,
- C60pKa IMHCBMOCXEM, MOJCINPYIOIINUX TUIIOBBIC 3JICMCHTBI aBTOMATHU3alllH.

- BBIOOD IMaKeTa MPHUKIAAHBIX MPOTPaMM TSI pa3paOd0TKH MPHUHITATTHATBHBIX THAPABIHIECKIX, THEBMATHICCKUX CXEM, CXEM
YIPaBJICHHS] PUBOAAMHE; Pa3pab0TKa M BBRITOTHEHHE MPHUHITUITHAIBHBIX CXEM C UCITOJIb30BAaHNUEM IPHUKIIATHBIX TPOTPaMM.
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Pa3pen 2. Tunosnie CXEMHEIE
pelieHus U pacueThl Mpu
BEJIECHUH TEXHOIOTMUECKOI
JIOKYMEHTAITAHU T10
TUAPABIMYECKUM U
MTHEBMATHYECKUM TTPUBOJIAM,
YCTPOMCTBAM 1 CHCTeMaM

126

MJIK 02. 01. Begenue 126
TEXHOJIOTHYECKOU
JOKYMEHTALUH 10
TUAPABINYECKUM U
ITHEBMAaTUYECKUM ITPUBOJAM,
YCTPOMCTBAM U CHCTeMaM
Tema 3.1. OcHOBHEIE Copaep:xxaHue 28/18
napameTpsl, pexXuMbl padotel, | 1. | Kmaccudukanus v BHIbI TEXHUYECKOW JOKYMEHTAIIUH 10 THAPABINIECKHM U
THIIOBBIE CXEMHBIE PEIICHUS ITHEBMAaTUYECKUM IIPUBOJAM, YCTpPOKUCTBaM U cuctemaMm. CTPYKTYpHBIE,
TUAPABINYECKUX U (GyHKIIMOHATIbHbIE TPUHIIUITUATIBHBIE TUIPABINYECKUE U THEBMATUYECKUE CXEMBI,
ITHEBMAaTHYECKUX IPUBOJOB COCTAaB 3JIEMEHTOB U CBSI3U MEKy HUMHU. CXEMbI COEJUHEHNN U CXEMBI
MOAKIIOYEHUHN JIEMEHTOB THAPABIMYECKUX U THEBMATUYECKNUX TPUBOJIOB,
YCTpOMCTB U cucteM. Koapl cxeM, nmpaBuia NPOCTaHOBKH MO3UIIMOHHBIX
0003HaYCHHI PJIEMEHTOB U YCTPOMCTB Ha cxemax. OCHOBHBIE TTapaMeTPhl
o0opynoBaHus 00BEMHBIX THAPOIMPUBOIOB U MHEBMONIPUBOJIOB, UX B3aUMOCBSI3b.
2. | Pexxumbl paboThI U yCIIOBUS KCILUTYaTallMK TUAPABINYECKOTO U THEBMATHUECKOTO
00opynoBaHus. YUeT ycaoBHi pabOThl THAPABINYECKOTO U THEBMATUYECKOTO
IIPUBOJAA, ONIPEAEIAEMBIMU KIMMAaTUYECKUMU 30HAMHU U KaTETOPUSIMHU.
DKCIlyaTalluOHHAs HaJIeXKHOCTh OOBEMHBIX THUAPO- U MTHEBMONPUBOAOB. BiusHue
KJIMMaTH4eCKUX (PaKTOPOB Ha HAJIEKHOCTh U JIOJITOBEYHOCTD IKCILTyaTalluu THIPO-
Y THEBMOIIPMBOJOB. BiIMsiHNE HU3KUX M BBICOKMX TEMIIEpATyp Ha
9KCIITyaTallMOHHYIO HaJIEKHOCTh pabOThI TMAPOINHEBMOIIPUBOIOB.
3. | Pexomenmaruu mo pa3paboTKe MPUHIUIHAIBLHON cXeMbl. THITOBBIE CXEMHBIC
pelIeHus1, UCMOJIb3yEeMbI€ MPU BEICHUU TEXHUYECKON JOKYMEHTALIMHU
TUIPABIMYECKUX U ITHEBMATUYECKUX MPUBOJIOB U PEKOMEHIAINH 10 UX BBIOOPY.
[Ipenoxpanenue rupoNpruBOAOB OT Meperpy3ok. CXeMbl YCTAaHOBKH (PUIBTPOB B
rugpornpuBogax. CxeMbl COeIMHEHUS] THIPOJIBUTaTENICH.
JlabopaTopHbie padoThI -
ITpakTHYecKue 3aHATHS 18

1.

Pa3zpaboTka cXeMHBIX pEIIeHUH, UCIIOIb3YEMBIX PU BEICHUH TEXHUYECKOM
JOKYMEHTAIUH 110 0OBEMHBIM THIPABINYECKUM MPUBOJIAM: IPUMEHEHHUE KIIATIaHOB
JIaBJICHUS B 00OBEMHBIX THIPONPUBOIAX Ul OTPAHUYCHUS JIaBICHUs pabodeit
JKUJKOCTU Ha COOTBETCTBYIOIEM Y4aCTKE THAPOIPUBOAA, Ul Pa3TPy3KH y4acTKa

THIPOTIPUBO/IA, TPUCOSAMHEHHOTO K BXOJy KJlaniaHa, OT paOdOThI MO JABICHHUEM,
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JUISL pETYJIMPOBaHMs pacxoja paboueid ®KHUAKOCTH, 711 OTPaHUYEHHS] CKOPOCTH
HapacTaHus JaBJICHUs HA BXOJIE KJIalaHa;

Pa3paboTka cXeMHBIX pelieHru, MCIOJIb3yeMbIX: ITPH BEACHUN TEXHHYECKOU
JOKYMEHTAIuU 10 00BEMHBIM THUJIPABINYECKUM MPUBOJAM: CXEMbl YCTAHOBKH
GuUIBTPOB B TUAPONPUBOIAX UId 0OecIIedeH s TOTHOMOTOYHOM,
MPOTOPITMOHAIIPHON 1 KOMOMHUPOBAHHOM (UIBTPAIIMK paboded )KUIKOCTH BO
BCAChIBAIOIIEH, HATIOPHOW U CIIMBHOM TUJIPOIUHUSX, B HECKOJIBKUX TUIPOIUHULX U
B THJIPOJIMHUSX, ABM)KEHUE KHUIKOCTHU MO0 KOTOPHIM BO3MOYKHO B 000HX
HaIpaBJICHUSX.

Pa3paboTka cXeMHBIX pelieHui, UCTOIb3yeMbIX MPH BEICHUH TEXHUUYECKON
JOKYMEHTAIMHU 110 00BEMHBIM THUJIPABINYECKUM HMPUBOAM: CTIOCOOBI
MPEIOTBPALICHHS HEYIPABIIIEMOTO IBU)KEHHUS BBIXOAHOIO 3BEHA THAPONPUBO/IA
MO/ ACMCTBUEM BHEIIHEH MONMYTHON HArpy3KH MOCPEICTBOM APOCCEIIs, TOPMO3HOTO
Y HArOpHOTO KJIAaNIaHOB; UCIIOJI30BAHKE B THAPONPUBO/IE OJI0OKA KIIallaHOB
CHEIMaIbHON KOHCTPYKIMH JUIsl BKJIIOUEHUS THAPOLUINHAPA C OAHOCTOPOHHUM
ITOKOM 110 T hepeHIHAIBHON cXeMe.

Tema 3.2. Tunosbie pacyeThl
IIPU BEJICHUU
TEXHOJIOTMYECKOU
JOKYMEHTAIUH 110
TUAPABINYECKUM U
MTHEBMaTUYECKUM MPUBOIAM,
YCTPOMCTBAM U CUCTEMaM

Con

epIKaHue

36/26

OcHoBHbIE TEXHUYECKHE TPEOOBAHUSA K 00bEMHOMY THJIPaBIMYECKOMY MTPUBOLY.
OcCHOBHbBIE TUIIOBbIE pacyeThl IPU BEJACHUU TEXHOJIOTMUYECKOM TOKYMEHTALUU MO
TUIPABIMYECKUM U THEBMAaTHUYECKUM MPUBOIAM

Br160p 1 pacueT OCHOBHBIX MMapaMeTPOB M UCXOAHBIX JAHHBIX MPH BEJCHUN
TE€XHOJOTMYECKON JOKYMEHTAIMM THAPONPUBO/IA; ONPEAEIIEHUE PACUETHBIX
BapuanToB. OO0CHOBaHME BEIOOpAa HOMHUHAJIBHOTO IaBJICHUS B IPUBOJIC B
COOTBETCTBUH C HOPMAJILHBIM PSAZIOM JIaBJIeHUN. BBIOOp naBiieHUsT HACTPOMKHU
IpeIoXpaHUTEIbHOrO Kinanana. O6ocHOBaHHME BbIOOpA pabodeld )KUIKOCTH C
Y4ETOM pekrMa pabOThI THIPONPUBO/IA, KIUMATHUECKUX U TEMIIEPATYPHBIX
YCIIOBUI, COOTBETCTBHSI BA3KOCTH HOMUHAJILHOMY AaBiieHHI0. [ paduk 3aBUCUMOCTH
BA3KOCTH KUJKOCTU OT TEMIEPATYPHI.

HOCHGI[OBaTeHBHOCTB U MCTOAMKA IMTPOBCACHU MPCABAPUTCIIBHOTO pacycTa.
MCTO,Z[I/IKa pacucTa MOIIHOCTHU U IMOAa4YM HACOCaA. Pacuernrie 3aBUCUMOCTH JJIA
OTIpEeICTICHUST MOIITHOCTH HACOCHOW YCTaHOBKH, pacxoja pabovei KUJIKOCTH B
ruapocucreme. O6ocHOBaHME BBIOOpa Hacoca. Onpenenenue padbouero oorema
Hacoca, OCHOBHBIX TAPaMETPOB, MAKCUMAJIBHOTO JABJICHHUS, CO3/1aBACMbIM HACOCOM
npu neperpyskax. MoOIHOCTh, MOTpeOHast IJIsl MPUBOJIA HACOCA.

[TocnenoBaTeIPHOCTD pacyeTa U pacueTHbIC 3aBUCHMOCTH OIPEICIICHHS] OCHOBHBIX
apaMeTpOB THAPOIMINHAPOB B 3aBUCUMOCTH OT CXeM BKJITIOUCHHS. COOTHOIIICHUS
napaMeTpoB THAPOMMIMHAPOB. CXEMBI KPEIUICHUS THIPOIMITHHIPOB, 0003HAYCHHS.
PacyeT oCHOBHBIX IMapaMEeTPOB THAPOMOTOPA, HEOOXOIUMOTO pacxoia JUIs
obecneueHusl 3aJaHHOro Yrciaa 000poToB. OOOCHOBAaHKE BEIOOpA THAPOABUTATEIIS.

OO6ocHOBaHHKE BEIOOPA HAIIPABIIAIONICH, PEryJIUPYIONICH anapaTypsl U
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BCIIOMOTATeJIbHOM anmaparypsl. Pacuer u BEIOOp TpyOOIpOBOAOB.

[TocnenoBaTenbHOCTH M METOAMKA TTOBEPOUHOTO pacyera ruiponpuBoaa. Mcexoansie
JaHHBIE JJI TOBEPOYHOI'0 pacyeTa; OnpeelieHUe pacueTHBIX BapUaHTOB: paboTa
MPUBOJA C MAKCUMAJILHOM HArpy3Koii; paboTa MpruBoOa C MAaKCUMaJIbHON
CKOPOCTBIO; JUTUTENNbHAs paboTa MPUBOJAA C TOCTOSTHHOW MIJIH YCPEAHEHHON
Harpy3Koii; pabota mpuBojJa B IMKJIMYECKOM pexume. OmnpeneneHue
TUIPABIMYECKUX XapaKTEPUCTUK 3JIEMEHTOB T'MIPONIPUBO/IA.

Meroauka onpeneneHus MOTEPh NaBJICHUS B TUIPOIUHUAX, B DJIEMEHTaX
TUAPOIIPUBOA, CYMMapHBIC MOTEPH JABJICHUS B THAPONIPUBO/IC; IaBJICHHE Ha
HACcOCEe M 3aKJIIOYCHHUE O TPABUIILHOCTH MPEBAPUTEIHHOTO pacueTa. Pacuet
momHocTy 1 KIIJI rugponprBoaa. Meroauka TEIJIOBOrO pacueTa THAPOIPUBOA.

JIao

OpaTOpHbIE padoOThI

IIpakTH4yeckue padoThbl

l.

Pacuer 0CHOBHBIX mapaMCTpoOB I'MAPOMAIIKH 10 3adHHBIM YCIIOBUSAM.

2.

[IpenBapuTenbHBIA pacyeT MOLUTHOCTH FHMIPOMAIINH U BEIOOp paboyero JaBieHUs B
TUAPOCUCTEME.

3.

OmnpeneneHre MaKCUMAaIbHBIX YCHJIMNA U CKOPOCTEH pabOYMX OPraHOB
Harpy3o4Hble ¥ CKOPOCTHBIE IMArpaMMbl MAIMHBI.

Onpenenenne TpedyemMoro pacxoaa pabodeid KUIKOCTH B TuApocucteme. Beibop
pabouel KHIKOCTH.

ObocHoBaHMe BbIOOpA THIIA HACOCA B COOTBETCTBUH C TPEOYEMBIMU TEXHHUECKUMHU
XapaKTEPUCTHUKAMH

Pacuer CmI0BOro rupOLUINHIPA.

[TpopaboTka KOHCTPYKINHU THAPOLMIMHPA IO CTAHAAPTHOMY THIPOABUTATEIIO

oo I O

OmnpexneneHre OCHOBHBIX TAPaMETPOB THIPOMOTOPA, pacueT OallaHca YHEPTUU
THJIPOMOTOPA

Br16op Tuma ruapoaBuraTesisi, B COOTBETCTBUH C TPEOYEMBIMU TEXHUYECKUMHU
xapakrepuctukamu. Mcrmons3oBanue ['ocy1apcTBEHHBIX CTaHIapTOB TP BHIOOPE
CTaHJAPTHBIX

HU3JEINI.

10

Br16op rugpoanmnapaTypsl, THAPABIMYECKOTO MPUBOAA C TPEOyEeMBIMU
xapaktepuctukamu. Mcnonb3zoBanue ['ocynapcTBEHHBIX CTaHIapTOB IIPU BBIOOpPE
CTaHJIAPTHBIX U3JCIIHI.

11

O6ocHoBaHMEe cxeMbl (hubTpaIuu. Be10op 1 paccTaHoBKa (GUIBTPOB.

12

Br100p HONOTHUTENBHBIX YCTPOMCTB yIIpaBIeHHs THAPOIIPUBOAAMHU, KOHTPOJIBHOM
anmnaparypsl

13.

CocraBieHre PKBUBAJIECHTHOW pacueTHOW cXeMbl ruaponprsoaa. OLeHKa pexuma
TE€YEHHUS] KUJKOCTH.

14

OnpenenieHre TOTEPh AABACHUS B TUAPOJIUHHAX M DJIEMEHTAX THAPOIPHUBO/IA.
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15

Pacuet momnoctn u K11/ rugponpuBoaa

16. | TemnoBoii pacuer rUAPONPHUBOIA U MOBEPXHOCTH TEMIOOOMEHA.
Tema 3.3. Benenue Conepxanue 11/6
TEXHOJIOTMYECKOU 1. | McxonHble JaHHBIE U MOPAIOK pa3padOTKK MTHEBMONPUBO/IA. AHAIN3 TEXHUYECKOTO
JIOKYMEHTAIu! 3a/laHus: HArPy30YHOUM XapaKTePUCTUKH, TApaMETPOB ABMKCHUS pabovInX OPraHoOB
MTHEBMOIIPUBOIOB U3JIENHS], TUKIIOTPaMMBI pa0OThI PUBO/A, KOMIIOHOBKH U Ta0apUTHBIX Pa3MepoOB
U3JIENHSL.
2. | IIpoexTHBIi pacueT mHEBMONPUBO1a. OG0CHOBaHKE BHIOOPA THIIOBOMA
MPUHIIMITAATHFHONW CXEMBI ITHEBMOIIPUBO/Ia OIPE/ICICHUE pacxojia BO3ayxa
THEBMOJIBUTATEIS ¥ TPOMYCKHOW CITOCOOHOCTH THEBMOJIMHUH.
3 | IloBepouHBIid pacy€T: ONpeIeICHIE BPEMEHH CpadaThIBaHUS THEBMOIMIIMHIIPA U
BO3MOXXHOCTH TOpMOXkeHHsI nopiHsi. O6ocHOBaHKE BEIOOPA MHEBMATHYECKOTO
JIBUTATENIsl M THEBMATHYECKOTO 000py1I0BaHUSI.
JlabopaTopHblie padoThI -
IIpakTH4yeckue padoThl.
1 Omnpenenenue moayu KOMIIpeccopa o CyMMapHOMY MOTPEOIEHHIO CKaTOro
BO3/1yXa MPUEMHUKAMHU
2. | OnpeneneHue OCHOBHBIX MapaMeTPOB MTHEBMAaTHUYECKUX MAIIHH 0 33aHHBIM
YCIIOBUSIM.
3. | Onpenenenre pacxojia BO3IyXa ITHEBMOBUTATENS U MIPOMYCKHOM CTIOCOOHOCTH
THEBMOJIMHHUU.
Oos13aTenbHAsE AyIUTOPHAas yueOHasi HAIPy3Ka 110 KYPCOBoOii padoTe (IPOEKTy) 40
I[IpumepHas TeMaTHKa KypCOBBIX IPOEKTOB MO MOAYJIIO:
Pa3paboTka TeXHOJIOTHYECKOH JOKYMEHTAIINH 00bEMHOTO THAPABINIECKOTO IPUBOIA:
- METaJTypru4eckoro 000pya0BaHus;
- TUTEHHON MalllMHBbI;
- TOPHOM MaIIUHBI U1 00ecTeYeHHs TEXHOJIOTHUYECKHUX Olepaluii;
- CTPOUTEITHHO-IOPOKHOM MAITHBL;
- MPOMBIIIEHHOTO Po00Ta ( MAHHUITYJISATOPA) MOCTYIATEILHOTO ( BPaIlaTeIbHOTO) JBUKEHNS,
- METAJUIOPEXKYIIETO CTaHKa JUIsl 00eCrieueH s TEXHOJIOTHYECKUX OIepaliuii;
- aBTOMATHYECKON JTUHUMH,
- KY3HEYHO - IPECCOBOT0 000PYI0BaHHUS;
-aBTOMOOMUJIS.
CaMocTosiTeIbHAs padoTa NpH U3yYeHHH pasaeia 2 11

CuctemaTudeckasi mpopadOTKa KOHCIIEKTOB 3aHATHM, YI€OHOH U CIIEIMaIbHOM TEXHUYECKOHN JTUTEpaTyphl (TI0 BOIIPOCaM K

naparpadam, riaBaM yueOHBIX TOCOOUI, COCTABICHHBIM IPEIIOIaBaTEIIEM).
CaMOCTOsITeIbHOE N3YUCHHE ITPAaBUJI BRINOIHEHHS IPUHIIUIHAIIBHBIX CXeM ITuipo- U mHeBMonprBoAoB 1o ECK/]

Y4yeOHasi NPaKTHKA
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IIpou3BoacTBeHHAs NMPAKTUKA (110 MPOPIITI0 CIIEUATBLHOCTH)

Buasl pador:

- O3HaKOMJICHHE C MTpaBUJIaMU BHYTPEHHETO pacrops/Kka, OpraHu3aeil mporu3BOJICTBEHHOTO Mpoliecca NPeanpUsThs;

- O3HAKOMIJICHHC C KOHCprKTOpCKOﬁ M TEXHOJIOTHUECKOM AOKYMCHTAIIHUU 110 YIIPABJICHUIO O6I>CMHBIM ruapaBJINYCCKUM
IPUBOJIOM CTAIlMOHAPHBIX M MOOMJIBHBIX MAIIMH (METAJUIOPEKYIINE CTAHKH, aBTOMAaTUYECKUE JIMHUU, TEXHOJIOTUYECKUE
CXCMBI T'OPHOT'0 U METAJLITYPIru4CCKOro HpOI/IBBOI[CTBa) Ha NPOU3BOACTBCHHOM YYAaCTKC IMPCATIPUATHUSA.

-BE/ICHHE TEXHOJIOTMYECKON TOKYMEHTALUU MO TUAPABINYECKUM U THEBMAaTUYECKUM MPUBOAAM, YCTPOUCTBAM U
CUCTCMaM B 3aJaHHBIX YCJIIOBUAX ITPOU3BOACTBA.

-CHCTEeMaTHU3allis MaTepuasa, COCTaBlIEHNE OTYETA: BBIITOJIHEHNE MPUHIMITHAIBHBIX CXEM THAPONPUBOAA
(TTHEBMOTIPUBO/1A) Y3JIOB (MEXaHW3MOB) C MPUMEHEHUEM MTPHUKIIAIHBIX IPOrPaMM; BIOOP CTaHAAPTHBIX U3/IENUil B
COOTBETCTBUU € TpeOoBaHUsAMHU ['0CyJapCTBEHHBIX CTAaHAAPTOB.

180

Koncyabramuu

Bcero
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3. YCJIOBUS PEAJIMBAIINUA ITPOOPECCHOHAJIBHOI'O MOAYJIA
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUATbLHO-TEXHUYECKOMY
ol0ecrne4yeHn 10

Peanuzanusa npodeccuoHaNbHOrO MOJYJS MPEANoyiiaraeT Hajaudyhe yueOHOro
KaOuHeTa OOBEMHBIE THAPABINYECCKUE, ITHEBMATUYECKUE TPUBOABI M THUIPOITHEB-
MOAaBTOMATHKa,  JaOOpaTOPUM  TUAPABIWKH, JJIEMEHTOB  THAPABIUYECKUX U
MHEBMAaTUYECKUX  TPHUBOJOB  MOHTa)Ka, HaJaJKH, HCIBITAaHUS, JAUArHOCTHKHU
THJIPaBIMYECKMX M  [MHEBMATUYECKUX YCTPOMCTB M  MPHUBOJAOB, JlabopaTopuu
WH(OPMAIMOHHBIX TEXHOJOTHH B MPOGECCHOHAIBHON NeATeTbHOCTH, METOIUYECKUN
KaOUHET.

O6opynoBanue yuyeOHOro KaOMHeTa OOBEMHBIE THApPABIMYECKUE, ITHEBMa-
TUYECKUE TIPUBOJIBI U THAPOTTHEBMOABTOMATHKA!

- MarHWTHBIE ANMUIMKAIMOHHBIE MOJENH YCIOBHBIX Tpaduueckux 0003HAYCHUI
anementoB [I['A; ydeOHOoe mocobue «I uapaBIMYECKUd TPHUBOI» C KOMIUIEKTOM
MPO3pavYHbIX TJICHOK; THAPABIMYECKUN MPUBOJI APOCCEIHLHOTO yIIpaBieHUs, COOPHUK
YOpOKHEHUH © J1a00paTOpHBIX paboT C KOMIUIEKTOM MPO3PAvyHbIX IIJICHOK;
pa3aTOYHbIN MaTepual JJis BBITIOJHEHUS MPAKTUYECKUX PaboT.

TexHnueckue cpencTsa 00ydeHHUS:

- rpadonpoexTop «VEGA»,kommnbsiotep «kKBAHT, npoexktop BenQ.

O6opynoBanue J1abopaTOpuUM TUIPABIMKH, DSJIEMEHTOB THAPABINYECKUX U
MHEBMATUYECKUX  TPHUBOJIOB  MOHTaXKa,  HAJAQJKH, WCIBITAHUSA, JUATHOCTHKHU
TUIPABINYECKUX U THEBMATUUYECKUX YCTPOUCTB U MIPUBOJIOB:

- IBYXCTOPOHHUH y4eOHO-Ta00paTOPHBIN CTEH]T (B KOMILICKTE);

- TUPABIMYECKHAC U ITHEBMATHYECKUE AIIEMEHTHI: OJIOKH TUAPOPACTIPESITUTENCH,
OJIOKM HAIOPHBIX KJIAMAHOB, OJIOK 3-X JIMHEWHOTO PEIyKIIMOHHOTO KJIallaHa CTBHIKOBOM,
Ipoccenb C OOpaTHBIM KJIAllAaHOM, KOMIUIEKT KOJUJIEKTOPOB, MaHOMETpPbI; HAaCOCHBIN
arperat, TUJIPOUMIUHADP, TUAPOMOTOP,THEBMOLMIMHIPLI,  MHEBMOJPOCCENH  C
oOpaTHBIMU KJIallaHAMH, ITHEBMOPACIIPEACIUTENN, apMarypa JUis TOACOSAMHCHUS
AJIEMEHTOB U THOKHE MIJIaHTH.

O6opynoBanue  jmabopaTopuu WHOPMALIMOHHBIX ~ TEXHOJIOTHMH B
npodhecCuOHATBHON JACSATEIILHOCTH:

PaGouas cranmus Acer Veriton M4610G/Intel Core i5; monuTop 19" Acer-
VIO3WGObmd 1440x900; mpoektop Acer X1110 1x0.65; mmanmer 6 Wacom Bamboo
Pen.Russian/P; skpan 200*210 sm Braum Photo Technik-Professional nacTeHHBbIi;
[Tporpammuoe obecrieuenue: Microsoft Win7Pro x64 SP1, Cucrema I"apanTt, Office Pro
Plus 2016 RUS OLP NL Acdmc, CorelDraw Graphics Suite 2017 Edu Lic, Kommac-
3DLT.

KabuHer MeToau4ecKuii: KOMIUICKTHI y4eOHO-METOJMYECKON JTOKyMEHTAIIUH,
METOIMYECKHE PEKOMEH/IAINH K BBHITTOJIHEHUIO KyPCOBOTO, TUTIJIOMHOTO TTPOEKTA.

Peanuzanusa mpodeccuonHanbHOro  MOAYJS — MIpeanoyiaraeT — 00s3aTelbHYIO
MPOU3BOJICTBEHHYIO TPAKTUKY, KOTOpasi MPOBOAUTCS KOHLIEHTPUPOBAHHO.

3.2. UudpopmannonHoe odecrnevyeHue 00ydeHUs
IlepeyeHb pekoMeHyeMbIX Y4eOHbBIX U31aHUIi, HHTEPHET-PECYPCOB.
a) OCHOBHAsl JTUTEpaTypa:

Ne /i VcTounuK
1 NBanosckuii, FO. K. OcHoBsl Teopun ruaponpusoza / 0. K. Usanosckuii, K. I1.
MopryHoB. — 2-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2023. — 200 c. — ISBN 978-
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5-507-45649-9. — TekcT : a5eKTpoHHbIH // JIaHb : 2IEKTPOHHO-OMOINOTEUHAS CUCTEMA.
— URL: https://e.lanbook.com/book/277067 (nara oopamenus: 05.03.2024).

Paukos, M. 1O. [IHeBMaTH4ecKHue CHCTEMBI aBTOMATUKH : ydeOHOE TTocoOue st
cpenHero npodeccruonaabHoro oopazosanus / M. FO. PaukoB. — 3-e uzj., mepepad. u
non. — Mockga : U3narensctBo FOpaiit, 2024. — 264 ¢. — (IIpodeccronanbuoe
obpazoBanue). — ISBN 978-5-534-09114-4. — Tekcr : 21IeKTPOHHBIH //
O6pazoBatenpHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/539345
(mata obpamenus: 05.03.2024).

Haropnsiit, B. C. 'uapaBnuyeckue v MHEBMAaTHYECKHUE CUCTEMBI : y4eOHOE TocoOue st
crio / B. C. Haropusiii. — 2-e u3a., crep. — Cankt-IlerepOypr : Jlanp, 2021. — 444 c. —
ISBN 978-5-8114-7337-3. — TekcT : aneKTpoHHBIH // JIaHb : 37eKTPOHHO-ONOIHOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/158940 (mata obpamenwns: 05.03.2024).

B) JIONOJIHUTENbHAS JIUTEpaTypa:

No i/t

HcTounuk

4

Jlemunckuii, A. B. TlogbeMHO-TpaHCIIOPTHBIE, CTPOUTEIBHBIE, JOPOKHBIE MAIIUHBI U
obopynoBanue : yaeOHOe mocobue At cpeHero npohecCUoHaIbLHOT0 00pazoBanus / A.
B. Jlemunckuit. — 2-e u3n., non. — Mocksa : U3narensctBo FOpaiit, 2024. — 270 ¢. —
(ITpodeccnonansuoe odpazoBanne). — ISBN 978-5-534-15690-4. — Tekcr :
aneKkTpoHHBIHN // O6pa3zoBatenbHast miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/544313 (nara obpamnienus: 18.03.2024).

Umune, B. I1. 'maponHeBMONIPUBO/I CTPOUTEILHOM TEXHUKU. KOHCTPYKIMS, MPUHITUTT
neiicTBus, pacuet : yuebnoe nocoodbue / B. I1. Umunes. — Cankr-IlerepOypr : Jlans, 2022.
— 320 c. — ISBN 978-5-8114-1129-0. — Tekcrt : anmekTpoHHbIi // JIaHb : 37€KTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/210590 (nara obparienus:
18.03.2024).

B) 1€

PUOANYCCKHUEC U3JaHUA:

No i/t

HcTounuk

EcrecTBeHHBIC M TEXHUYECKUE HAYKH : Hayd. )KypHan / ri. pen. A. 5. XaBkuH. — MockBa
: OO0 "U3parensctBo "CrnytHuk+", 2002 — .— Boixoaut 12 pa3 B rog. — ISBN
reyatHoil Bepcuu 1684 —2626. — TeKCT : HEMOCPEICTBEHHBIN.

I'MAPABJIUKA: nayunsiii xxypHan /CemenoB Ctanucnas EBrenbeBny, 2016 — .—
Mocksa : CemenoB CranucnaB EBrenbeBud . 2 pa3a B roq — ISSN onaitHoBO#M Bepcuu
2542-0518 . — Texkct : anekrponnsiii // DBC elibrary [caiit]. — URL

- https://www.elibrary.ru/contents.asp?1d=48045274 (nara obpamienus : 05.03.2024).

) nH()OPMAITMOHHBIE YJIEKTPOHHO-00pa30BaTEIHLHBIC PECYPCHI:

Ne i/t

Hcrounuk

1 | Dnmexroonnas 6ubimoreunas cucrema «budimoTex. U3natensctBo K[V »
https://mgri-rggru.bibliotech.ru

2 | DnextponHo-OubIMOTEYHas cuctema «M3narenscTBo Jlanby/ ko, MHxxenepHo-
texanueckre Hayku (TromI'Y) www.e.lanbook.com

3 | DnekTpoHHO-OMONMHMOTeuHas cuctema «elibrary» / [IpaBoo6nagarens: OO1meEcTBO ¢
orpannyeHHOM oTBeTcTBEeHHOCTHIO «PYHDby» (RU) https://elibrary.ru

4 | DnexkrporHo-6ubmmoreunas cucrtema «9bC FOPAUTY / / www.urait.ru

5 | UadopmanmonHo-mpaBoBoe obecreueHue « ['apant

(JlokanmpHas mH(OPMALIMOHHO-TIPABOBAs CHCTEMA) garant.ru

4.3. O0mue TpeOOBAHUA K OPraHU3aANUM 00Pa30BaTEJIbLHOIO NPoLecca.

VueOHble 3aHATHS OpPraHM30BBIBAIOTCA pPauOHAJIbHO, B COOTBCTCTBHHU C

METOJAMKON M TEXHOJOruerd oOyudeHHus, BO3PACTHBIMH W (PYHKIHMOHAIbHBIMU
BO3MOXHOCTSIMU CTYJEHTOB. Y CIIOBUSI COOTBETCTBYIOT TpeOoBanusam CanlluHa.
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Cozparorcst yclioBusi, HEOOXOIMMBbIE Ui BCECTOPOHHETO DPa3BUTHUS U
COLIMATIN3alu1 JUYHOCTH, COXpPaHEHUs 3JI0pOBbS oOyuaromuxcs,

CIOCOOCTBYIOT Pa3BUTHUIO BOCIUTATEIbHOTO KOMIIOHEHTa 00pa30BaTEIbHOTO
npouecca, B TOM YHMCJE BKJIIOYAs, Pa3BUTUE CTYJIEHYECKOIO CaMOYIIPABIICHUS,
ydacTue OOydaroIuxcsi B paboTe OOLIECTBEHHBIX OpraHU3aluil, CHOPTUBHBIX U
TBOPYECKUX KIIyOOB.

B nenax peanuszanuy KOMIETEHTHOCTHOTO INMOAXOAa B 00pa30BaTEIbHOM
IpOLECCe MPEeIyCMATPUBACTCS  MCIOJIb30BAHWE AKTHUBHBIX M WHTEPAKTHUBHBIX
¢dopM mpoBeneHus 3aHATHIH  (KOMIBIOTEPHBIX CUMYJISILIMIM, I€TOBBIX U POJIEBBIX
UTp, TPYIIOBBIX JUCKYCCUN, pPa300pa KOHKPETHBIX CUTYalUd, ICUXOJIOTHYECKUX
U WHBIX TPEHHHIOB) B COYETAaHHH C BHEAYIUTOPHOU paboToii 1t popmMupoBaHus
U Pa3BUTH O0IIKX U MPO(EeCCHOHATBHBIX KOMIETEHIIUH.

B nensx obecnieuenust 3pPeKTUBHOCTH CaMOCTOSTENbHON paboThl 00y4aro-
IIMXCS IPEyCMaTPUBAETCS COUETaTh €€ € COBEPLIEHCTBOBAHUEM YIIPABIICHUS €10
CO CTOPOHBI IIPEIOAABATENECH.

VY4eOHast nIpaKkTHKa M0 CHELMATIBHOCTH HalpaBlieHa Ha (hopMHUpoBaHHUE y 00Y-
YAIOIIUXCS YMEHUHM, NMPUOOPETEHNE MEPBOHAYAIBHOIO IMPAKTUYECKOTO OMNbITa U
peanu3yercss B paMKax Mpo(decCHOHATBbHBIX MOJYJIEH 110 OCHOBHBIM BHJAAM IIPO-
(eccOHaIbHON AESATEIBbHOCTU I OCBOEHMSI MU OOIIMX U MpOodeccrnoHaIbHbIX
KOMIIETEHITUH.

VYyeOHasi mpakTUKa MPOBOAUTCS B YUEOHBIX KaOuHeTax, maboparopusix. Bee
BUJIbI pa0OT BBIMIOJIHAIOTCA MO/ PYKOBOACTBOM PYKOBOAMUTENS PAKTUKH.

[IpakTika mo mpoduio CrenualbHOCTH HalpaBieHa Ha (opMHpoBaHHUE Yy
CTYJIEHTOB 0O0IIUX U MPO(EeCCHOHATBHBIX KOMIETCHUUH, MPUOOpPETeHHE MPaKTH-
YEeCKOro OIbITa M peanusyercs B pamkax mnpodeccuonansHoro moxyis IIICC3
CIIO mo kaxnomy U3 BHAOB NMPOPECCHOHANBHON JEATEIbHOCTH, PEIyCMOTPEH-
Hbix OI'OC CIIO.

Mecta  npoBeaeHHMs — NPOU3BOACTBEHHOM  IPAKTUKU:  CTPYKTYpPHBIE
HOJpa3Ae/ieHUus] NPEANPUATHS MalIMHOCTPOUTENBHOIO, METAIIYPrHUECKOro M
TOPHO-A00BIBAIOIIETO MPOU3BOJCTB, MO MNPOPHII0 KOTOPHIX OCYLIECTBIISETCA
noxaroroBka 1o [HTICC3

3.4. Kaaposoe o0ecnieyeHue 00pa3oBaTe/IbHOIO MPoLecca

TpebGoBanus k KBaM(PHUKAIIMKA TIETATOTHUECKUX KaapoOB, 00ECIICUNBAIOIINX
oOydyeHHe MO0  MEXKIUCUMIUIMHAPHOMY  KypCy:  BbICIIee  oOpa3oBaHHE,
COOTBETCTBYIOIIIEE TPODUITIO TPETTOAABAEMOTO MOTYJIA.

TpeboBanus k KBalM(UKAIMK TTEJATOTMUECKUX KaIpOB, OCYIIECTBISIOIINX
PYKOBOJCTBO MpPaKTUKOI: BhICIIEE OOpa30oBaHHE, COOTBETCTBYIOIIEE MPOQUIIIO
npenogaBaeMoro  monayina.  OmbeIT  AESATENbHOCTH B OpraHM3alMsIX
COOTBETCTBYIOIIEH MPOPECCHOHATLHON c]ephl SBISETCS 00sS3aTeNbHBIM, OSTH
IPENoAaBaTeNy JO0JKHBI IPOXOJUTh CTAKUPOBKY B MPO(UIBHBIX OpraHU3aLMsIX
He pexe | pasza B 3 roaa.

S.KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
IMPOPECCHUOHAJIBHOI'O MOAYJIA
KOHTpOosIb M OLIEHKa pe3yJbTaTOB  OCYILECTBIAETCS IPENOAABATENIEM B
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IpoILecCce MPOBEACHUS YUeOHBIX 3aHATHI B (popMe: YCTHOTO OMpPOCa, BHIOJIHEHUS
3aJaHUil Ha MPAKTUYECKUX 3aHATUSAX, PELICHHsS CHUTYallMOHHBIX W MPAKTHUKO-
OPUEHTHUPOBAHHBIX 3a/1a4, BBINIOJHEHUS KOHTPOJBHBIX pabOT, BBITOJHEHUS
TECTOBBIX 3aJIaHUM, a TaKXKe MPOBEACHUS NMPOMEXKYTOYHON arTecTaluu B (Gopme
IK3aMeHa.

KoHTtpons u oOIeHKa pe3ylbTaTOB MPAKTUK  OCYHIECTBISIIOTCS  C
UCTIOJIb30BAHUEM CIIEAYIOMUX (GOPM M METOJIOB: HAOIIONEHHUE 32 JIEATEIbHOCTBIO
CTyJEHTa  Ha  MPOM3BOACTBEHHONM  NpPaKTHKE,  aHalu3  JIOKYMEHTOB,
MOJITBEPKJAIOLIUX BBIMOJIHEHUE UM COOTBETCTBYIOIINUX Pa0OT (OTUET O MPAKTUKE,
aTTECTAllMOHHBIN JIUCT, XapaKTEepPUCTUKA MPO(PECCUOHANBHON JAEATeIbHOCTH
CTYJEHTA, THEBHUK MPOXOKACHUS IPAKTUKH).

DopMbI U
PesyabTaTsl
OcHOBHbBIE TOKA3aTeH OLIEHKHU METO/IbI
(ocBoeHHBbIE MPOdecCHOHATbHBbIE
pe3yJbTara KOHTPOJIA U
KOMIIeTEHIIHH)
OIlCHKH

JleMOoHCTpanus MpakTUIeCKIX
HaBBIKOB:

— TOYHOCTH BBITIOJTHCHUS
pacuera mapaMeTpoB
TUAPABINYECKAX U
MTHEBMATHYECKUX MAaITUH

— KayecTBa aHaln3a u
PaIMOHAILHOCTH OTIPEICTICHHUS
TpeOdyeMoro pacxojia paboueit

KHUAKOCTHU B THAPOCHUCTEMC B Ha6H}OHeHHe 1

THIPABIHYECKUX JIBUTATEIAX B | KCHepTHA
OIICHKA Ha
1K 3.1.ITpoBOANTH TUTIOBBIEC | 3aBUCUMOCTH OT CXEMBI UX
. MIPAKTUYSCKUX
pacdeTsl pu 0QOPMIICHUM | BKIIIOUEHMS; p
. 3aHATUSIX;
TEXHOJIOTHYECKON — 000CHOBaHUS BBIOOPA
JOKyMCHTAIIMU Ha paboueli KUIKOCTH;
THIPaBINICCKUC U — TOYHOCTH OTNPEICICHUS Sauuita
ITHEBMaTUYECKHE IIPUBOJBI, | pacxoja Bo3ayxa H
. KypCOBOTO
YCTPOHCTBA U CUCTEMBI. ITHEBMO/IBUTATEIS U nyEeKTa
MIPOITYCKHOU CITOCOOHOCTH P '
ITHEBMOJINHUU;

— 000CHOBaHHUA BBHIOOpA TUIIA
HAcoca B COOTBETCTBUU C
TpeOyeMbIM pacxoa0M
THAPONPUBOJIA U TPEOyeMbIM
PEKHUMOM pabOTHI;

— 000CHOBaHUsI BIOOpa
TUAPOJIBUTATEIIEH,
TUIPOMAIIIHH,
THIPOANIapaTyphl,
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KOHJUIIMOHEPOB paboyero
TeJa U BCIOMOTraTeIbHBIX
YCTPOMCTB C TpeOyeMbIMU
TEXHUYECKUMU
XapaKTepUCTUKAMU;

— TOYHOCTH BBITIOJIHEHUS
HSHEPreTUYECKOr0 U TEIJIOBOTO
pacueTa ruApoIpUBOJIA;
PaBUILHOCTH BBIIOJTHEHUS
pacyeTa ruJjpaBIMuYeCKUX
OoTepb

1K 3.2 Odopmasts
TEXHUYECKYIO JOKYMEHTALUIO
Ha TUAPABINYECKHE U
ITHEBMAaTUYECKUE ITPUBOJIBI,
YCTPOMCTBA U CUCTEMBI 110
3aIaHHBIM YCIIOBUSM

JleMOHCTpanust NpakTUYECKUX
HABBIKOB:

— TOYHOCTH BBITIOJTHCHUS
PUHIAITAATBHBIX
THJIPABIMYECKUX U
THEBMATHYECKHUX CXEM
COTJIACHO TpeOOBaHUSAM
["ocynapcTBEeHHBIX
CTaH/IapTOB;

— TIPABUJIBHOCTH O0(OPMIICHHUSI
TUAPABINYECKAX U
MTHEBMATHYECKUX CUCTEM U
MIPUBOJIOB T10 33JJaHHBIM
YCIIOBHSIM;

— TIPABUJIBHOCTH 0(OPMIICHHUSI
CUCTEM YIIPABJICHUS:
yIpaBiIeHUE CKOPOCTHIO y371a
MAIIMHBI; YITPaBJICHNE
JBUKCHHUEM I10 ITyTH ,BpEMEHU
¥ Harpy3Ke, 1Mo MOJIOKEHUIO U
TABJICHUIO; OTIPE/ICIICHNE
KOOPJIMHATHI BBIXOIHOTO 3BEHA
PUBOJIA;

— TOYHOCTHU OTHCAHUS PAOOTHI
MIPUBOJIA U CUCTEMBI
yIPaBICHUS TI0 IUKIY;

— TOYHOCTHU U CKOPOCTH
3aIHICH CXEMBI TIOTOKOB
pabouero Tena 1mo neMeHTam
IIMKJIa paboThI MPUBOIA;

— MIPaBUILHOCTH COCTABIICHUS
GyHKITMOHATBHOMN
IIUKJIOTPAMMBI, THArPAMMBI

HaOmronenue u
IKCIIEPTHAS
OIlCHKAa Ha
PAKTHYECKUX
3aHIATUSX;

KomrmnekcHbii
HK3aMeH 10
npodeccruoHalb
HOMY MOJYJTIO

3ammra
KYpPCOBOTO
MPOEKTA.

OKcnepTHbIE
HAOMIOCHUS U
OLICHKA npu
MPOXOXKJICHUH,
y4eOHOM,
IIPOU3BOICTBEH
HOW IIPAKTUKH
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BKJIFOUCHMS KJIAIIAaHOB;

— IPAaBWJIBHOCTH pa3paboTKu
CXEMHBIX PEILICHHH,
VCIIOJIb3YEMBIX IIPH BEICHUU
TE€XHOJIOTUYECKOU
JOKYMEHTAMU OOBEMHBIX
TUAPABINYECKUX U
ITHEBMAaTUYECKUX IPUBOOB;

(DOPMBI M MCTOJbl KOHTPOJII M OLCHKH PE3YJIILTATOB O6y‘{CHI/I}I JOJIDKHBI

MO3BOJISITh  MPOBEPSITH Y

oOyJarommxcsi He

TOJIBKO

c(hOpMHUPOBAHHOCTh

poeCCHOHANIBHBIX KOMMETEHIIMH, HO W pPa3BUTHE OOMIMX KOMIETEHIUH U

o0ecreynBarOINX X YMEHH.

PesyabTarsl

OcHoBHBbIE TOKAa3aTeJIN OLEHKH

Dopmbl u Memoowvl

(0CBOEHHBIE 001IIMEe KOMIETEHIIHHN) pe3yabTaTta KOHMPOJA U OUEeHKU
OK 01. BeiOupath - OGOCHOBAHHOCTD Brimonuenue
CIIOCOOBI peIlIeHUs 3a7a4 | TOCTAHOBKH 1I€JIM, BEIOOpA | MPAKTUUECKUX
npodeccuoHaIbHON Y IPUMEHEHUS METOJOB U | 3aJIaHUM.
NEeATEeIbHOCTH CIIOCOOOB pEIICHUS KonTtposb
MPUMEHUTENHHO K poQeCCUOHATBHBIX 3aa4. | BBIMOIHEHUS
pa3IUYHBIM KOHTEeKCTaM; |- D (HEKTUBHOCTD CaMOCTOATENIbH

BBIOMPAEMBIX U on
MPUMEHSEMBIX METOJIOB U | BHEAYAUTOPHO
CIIOCOOOB pEIICHUS i paboTHI.

npodecCUOHATBHBIX 33/1a4
B 00J1aCTH OpTraHU3aIun
PabOThI KOJUIEKTUBA
HWCIOJIHUTEICH Ha
MIPOU3BOJACTBEHHOM
y4acTKe.

- CBOEBPEMEHHOCTh C/Ia4YM
MPAKTUYECKHUX 3aJaHUH,
OTYETOB 1O MPAKTHKE.

- PantmoHanbHOCTD
pacrpeiesieHus] BpeMeHU
P BBITIOJTHEHUH
MPaKTUYECKUX paldoT ¢
COOJIFOZICHUEM HOPM U
MIPaBUJI BHYTPEHHETO
pacrnopska.

3amumra oT4eTa
10
MIPOM3BO/JICTBEH
HOW IIPaKTHUKE.
DK3aMe€eH 110
MJIK u IIM
02.
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OK 02. Hcnosb3oBaTh
COBPEMEHHBIE CPEICTBA
MOMCKa, aHau3a u
WHTEpIpEeTaIun
uHpopmaruu
uH(popMaIMoOHHbIC
TEXHOJIOTUU JIJISI
BBITIOJIHEHUS 3a/1a4
npodeccuoHaIbHOM
NEATEIIbHOCTH;

- CrnocoOHOCTH
CaMOCTOSITEILHO U

3 PeKTUBHO
OCYILIECTBIATH COOP,
00paboTKy H
UHTEPIPETAIUIO
uH(popmanuu s
penieHus 3aaa4
npodeccuoHaIbHOM
NEATEIIbHOCTH,

- [lIIupoTa ucnosib30BaHuUA
Pa3IMYHBIX UCTOYHUKOB
nH(pOpMaIIUH, BKIIFOYas

Breinonaenue
MIPAKTUYECKUX
3aJlaHUN.
KonTpons
BBITIOJIHEHUS
CaMOCTOSITEIIbH
ou
BHEAYAUTOPHO
i paboTHI.
3amura oT4eTa
1o y4eOHOM U
MIPOM3BOJICTBEH
HOW IIPaKTHUKE.

AIEKTPOHHBIE. DK3aMeH M0
MJIK u IIM
02.

OK 03. [1manupoBaTh u - Haxoxnenue u XapaKkTepucTu
peanr30BbIBATh UCIIOJIb30BAHUE Ka
COOCTBEHHOE uH(pOpMAITUU JIJIS paboTtoaarens
npodeccuoHaIbHOE U 3¢ PEeKTUBHOTO 10 UTOTaM
JUYHOCTHOE Pa3BUTHE, BBITIOJTHEHUS MPAKTUKH.
NpeAIPUHUMATETHCKYIO npodeccuoHaIbHbIX 3aj1a4, | BeimoiHeHue
JESITEILHOCTD B poheCCHOHATBHOTO U MPAKTUYECKUX
npodeccuoHaIbLHON JUYHOCTHOT'O Pa3BUTHSL. 3aIaHUM.
chepe, UCIOIb30BaTh - AKTUBHOCTb, DK3aMEH 1o
3HaHUA M0 (PUHAHCOBOM WHULIUATUBHOCTEL B MJIK u IIM
rPAaMOTHOCTH B Pa3JIMYHBIX | MPOILIECCE OCBOCHUS 02.
KU3HEHHBIX CUTYaIUSIX; npodecCuoHaIbHOU

JESTEILHOCTH.

- CrnocoOHOCTh K

caMOaHaJIU3y U KOPPEKIUU

pe3yJIbTaTOB COOCTBEHHOM

padoTHI.
OK 04. D¢ dexTuBHO - Bzaumonericteue ¢ Brimonnenne
B3alMOJICHCTBOBATh U 00yJaroIIMMHUCH, rPYyHIIOBOTO
paboTaTh B KOJUICKTUBE U | IPETO/IaBATEIsAMU B XOJ€ | 3aJIaHUs B
KOMaH/I€; OoOy4YeHHUS U TPAKTUKH. paMKax

- [IpaBUnbHOCTE BEIOOpA | MPAKTHIECKUX

CTpaTEruu MOBEJACHUS MPU | 3aHSATHIL.
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OpraHu3aiu padoThI B
KOMaH/IE.

3ammra oT4yeTa
o

MIPOU3BOJICTBEH
HOW IIPaKTHKE.
DK3aMeH 10

MJIK u IIM
02.
OK 05. OcyiecTBaaTh - [lomHoTa M Brinonnenue
YCTHYIO U TUCbMEHHYIO apryMEHTUPOBAHHOCTD MIPaKTUYECKHUX
KOMMYHHKAIMIO Ha W3JIOKEHHSI COOCTBEHHOTO | 3aJ]aHUM.
rOCyJapCTBEHHOM SI3bIKE | MHEHHS. 3amuTa oT4yeTa
Poccutickoit ®eaepanuu ¢ | - CnocoOHOCTH 1o
y4ETOM 0COOCHHOCTEH B3aUMOJIENICTBOBATE C MIPOU3BOJICTBEH
COIMAJIBHOTO U KOJIJIETaMH, HOM MpPaKTHKE.
KYJBTYPHOTO KOHTEKCTa; | IIpernoaBaTeIsIMH. XapakTepucTH
Ka
paboTtoarens
110 UTOram
MIPAKTHUKHU.
DK3aMEH 1o
MJIK u IIM
02.
OK 06. ITposBAsTH - CnocoOHOCTH OIleHUBaThL | BeimosHeHue
rpakJIaHCKO- CUTYAIUIO, OTIPECIIATh MIPAKTUYECKUX
NaTPUOTUUYECKYIO 3 PEKTUBHOCTH PEIICHUN | 3aJaHUM.
MTO3UIIHIO, C TOCYJJapCTBEHHOM TOYKU | XapaKTEPUCTH
J€MOHCTPHUPOBAThH 3pEeHUSI. Ka
OCO3HaHHOE MOBe/IeHNE Ha | - OTBETCTBEHHOCTH 3a paboTomaTens
OCHOBE TPaJULIMOHHBIX Ka4€CTBO BBITIOJHIEMBIX 110 UTOram
00I11€4€eI0BEUECKUX paoor. MPAKTUKH.
IIEHHOCTEH, B TOM unciie ¢ | - CmocoOHOCTh YUUTHIBATh | DK3aMEH I10
YY4ETOM rapMOHU3AIUU BO3MOXHOCTb MJIK u [IM
MEKHAIIMOHAJIBHBIX U BO3HUKHOBECHMUS 02.
MEXKPEITUTUO3HBIX KOH(JIMKTa HHTEPECOB B
OTHOIIICHUHN, TPUMEHSITh pabore.
CTaHJAPThI - Yyactue BO
AHTUKOPPYIIIHOHHOTO BHEAYUTOPHBIX
MIOBECHUS; MEPOINPUATUSIX 110
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HAIPABJICHUIO
«IIpodeccus - TEXHUKY.
- CriocoOHOCTh MPUMEHSATH

CTaHapThI
AHTUKOPPYIIIHOHHOTO
MOBEJICHUSI.
OK 07. ConeuctBoBaTh - YMenue coOmoaaTh | DKcnepTHas
COXPaHEHUIO HOPMBI AKOJIOTUYECKOM | OTICHKA
OKPY>KaIoIIeH Cpeabl, 0€30IMacHOCTH. OCBOCHHS
pecypcocOepeKeHu1o, -CniocoOHOCTh OmpeeNiaTh | 00pa3oBaTelIbH
MPUMEHSTh 3HAHUS 00 HaIpaBJICHUS ot
W3MEHCHUH KJINMaTa, pecypcocOepexeHus B | MPOTrpaMMBl.
MPUHIMIBI OEPEKIUBOTO | paMKax Brinonxnenue
MIPOU3BOJICTBA, npodeccuoHaIbHOU MPaKTUIECKUX
3(PEeKTUBHO JEUCTBOBATh | ACATCILHOCTH 10 | 3a/IaHUM.
B YPE3BbIYANHbBIX CIIELIMATBbHOCTH. XapakTepucTu
CUTyaIlUsIX; - CiocoOHOCTH MPUMEHSITH | Ka
NpaBWia  SKOJOTMYECKOM | paboToaaTens
0€30MMacHOCTH IpH | 110 UTOraM
BEJICHUU MPaKTUKH.
npodeccuoHaIbLHOM DK3aMeH IO
JEATEIbHOCTH. MJIK u IIM
CnocobHocTh  rpamoTHO | 02.
PUMEHSATH OCHOBHBIE
pecypchl,
3aJIEICTBOBAHHEIE B
npodeccuoHaIbHOM
NEeATEIIbHOCTH; yTH
obecrieueHus
pecypcocoepeKeHUs.
OK 08. Hcnosb3oBaTh - YMEHUE HCIOJIb30BaATh | DKCIIEpTHAS
cpeacTBa PU3NIECKOM (bUBKYIBTYPHO- OIICHKA
KYJBTYPBI IJIsl COXPAHEHUS | 03/I0POBUTEIIbHYIO OCBOCHHUS
U YKPEIUICHUS 3I0POBbS B | J€ATEIIBHOCTh 1Sl | 0Opa3oBaTeIbH
mporiecce YKpETUICHUS 3I0POBBS, | OM
npodeccuoHaIbHOU JTOCTYKCHUS )KU3HEHHBIX | | IPOTPAMMBI.
NEATEIIbHOCTU U npodecCUOHATBHBIX Xapaxkrepuctu
IOJIJIEP>KAHUS Heen. Ka
HEOOXO0IMMOTO YPOBHS - CnocoOHOCTh MPUMEHSITH | paboToaaTes
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dbu3ndecKou PALMOHAIILHBIE  MPHUEMBI | TI0 UTOTaM
IOATOTOBJIEHHOCTH; JBUTATENBHBIX (YHKIUN B | IPAKTHUKHU.
npodeccuoHaIbHOM DK3aMeH 110
JEATEIIbHOCTH. MJIK u IIM
-CrmocoOHOCTh 02.
II0JIb30BAThCs CPEJICTBAMU
npoUIaKTUKU
IIEPEHATIPSIKECHUS,
XapaKTEePHbIMU JUTSL
CIICIIMAIIBHOCTH.
OK 09. [Tonp3oBarbes - YMeHue pa3nuyars 1 Brimonaenne
npodeccuoHaIbHOU IIPABUJIbHO 3aI0JIHATh MPAKTAYECKUAX
JOKYMEHTaMEN HA (GbOopMBI TEXHOJIOTUYECKON | 3aJjaHUil.
rOCyIapCTBEHHOM U JIOKYMEHTAaI1H. DK3aMeH 110
MHOCTPAHHOM SI3bIKAX - Cnnocoonocth rpamotHo | MJIK u I1IM
MPUMEHATh HOpMAaTUBHO- | 02.
MIPaBOBYIO 0a3y JJis
peeHus
npodeCcCUOHATBHBIX 3a/1a4.
PazpaboTuuk:
CI'd MI'PU IIpenonaBarens T.B. Kpagen
(Mecto paboThI) (3aHMMaeMasi 10JKHOCTD) (MHALUAITBL, (haMIITHUS) (moamucs)
JKCIePThI:
CI' MI'P1 IIpenonaBarens B.B.Korapes
JupexTop no
000 «TexHomam MIPOMBO/JICTBY A.B./IpsikoB

(mecTo paboThI)

(3aHMMaemas JOJKHOCTh)

(MHAUAITBL, (haMIITUS)

(moxnuce)
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