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l'[epequL KOMHeTeHI.[I/Iﬁ H HHAHKATOPOB JOCTHKCHUSI KOMHeTEHIII/Iﬁ
YKa3aHMEM 3TalloB q)OpMI/IIJOBaHI/IH B Ipomecce 0CBOCHUS NUCHUIIJINHBI

Komnierenmus:.

OIIK-2 Cnoco0eH HCIONBb30BaTh MaTeMaTU4eckue, (uznueckue, (PU3mKo-XuMUYECKHe,
XUMHYECKHE METO/IbI ISl pelIeHHs 3a/1a4 MpoeCCHOHATBHON AESITETbHOCTH,

NHauKaTopsl TOCTHKEHUS KOMITETCHITUH .

OIIK-2.1 3naer maremarnueckue, Gpuznueckue, PU3NKO-XUMUYECKUE, XUMUICCKUC
METO/BI JUIsI pEIIeHUs 3a/1a4 TPOo(eCcCHOHATBHON A TEIBHOCTH;

OIlK-2.2 VYwMeer WCIONB30BaTh MaTeMaTHYECKHe, (QU3NYecKue, (HHU3HKO-
XUMHUYCCKHE, XUMHUSCKHE METOIbI TSl pEIICHHS 3a/1a4 MPOPECCHOHATBHON A TSILHOCTH;

OIIK-2.3 Brnageer MaTeMaTHYeCKHUMH, (HU3UUCCKUMH, (HU3HKO-XUMHUUICCKHMH,
XUMHUYECKIMH METOJIaMH JJISI PEIICHUS 3a71a9 MPo(ecCHOHAIBHON IeATEeThHOCTH.

OIIK-4 CrocobeH mNOHMMAaTh MNPHHLUIBI PAOOTHI COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH U UCIIOJIb30BaTh UX JUIS PELICHH 33a1a4 TPOpeCCUOHATLHOMN 1eATeIbHOCTH,

WuaukaTtopsl JOCTHXKEHHUS] KOMIETEHIIUH:

OIIK-4.1 3xHaeT npuHUHUITEI pabOTHl COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUN U
UCIIOJIb30BaTh UX JUISl pellleHus 3a/1a4 MPpodeCCUOHAIbHON 1eATEIbHOCTH,;

OIIK-4.2 Ywmeer paboTaTh ¢ COBPEMEHHBIMH HWH()OPMAIMOHHBIMH TEXHOJOTHUSIMH U
UCIIOJIb30BaTh UX JUISl peIeHHs 3a/1a4 PO EeCCUOHAIbHON 1EATEIbHOCTH;

OI1K-4.3 Brageer npuHIMIaMyA pabOThl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA U
UCTIONB3YET UX JUTS PEIISHHs 3a/1a9 TPOPECCHOHATLHON IeATEIIEHOCTH.

WunukaTopsl Ortarnsl (OPMHUPOBAHHUS B MPOIIECCE OCBOCHHUS HaumenoBanue
JOCTHIKCHUS JICITUTLTHHBI OLIEHOYHOTO CPEJICTBA
KOMITETEHIIHH (yxa3atb Bce Tembl u3 PI1/)

Jlexktium | [Ipaktuueckue | JlaGoparopn | Kypcooii
3aHSITHSI BIC 3aHSTUS | TPOCKT

Tema 1
" [[IpakTHueckue

3 apsTusa 1 - 13
TeMa paboTa, TecT, SK3aMeH

[IpakTHueckoe 3aHITHE,
cobecenoBanme, pedepar,
OIIK-2.1 Tema 2, - - Kelic- 3a71a4a, KOHTPOJIbHAS

Tema 1,
[IpakTueckue

3 3anaTus 1 - 13
TeMa paboTa, TecT, SK3aMeH

[IpakTueckoe 3aHATHE,
cobecenoBanue, pedepar,
OIIK-2.2 Tema 2, - - KEHc- 3a/1a4a, KOHTPOJIbHAs

Tema 1
" [[IpakTHueckue

3 sagaTus 1 - 13
TeMa paboTa, TecT, SK3aMeH

[IpakTHueckoe 3aHATHE,
cobOecenoBanue, pedepar,
OIIK-2.3 Tema 2, - - KeHc- 3a/1a4a, KOHTPOJIbHAs

Tewma 4,

OIIK-4.1 Tema 5, [IpakTrucckue

3anarTus 14 - 18

3 a0oTa, TeCT, DK3aMeH

J1a6. pabora [IpakTHueckoe  3aHATHE,
1, nad. nmabopaTopHas pabora,
pabota 2, + cobOecenoBanue, pedepar,
Tema 6 na0. paboTa Kelic- 3a/1a4a, KOHTPOJIbHAs

[IpakTuueckue
3anaTus 14 - 18

OIIK-4.2 TeMa 5,

3 a00Ta, TECT, HK3aMEH

J1a6. pabota [IpakTueckoe  3aHSTHE,
Tewma 4, 1, 1a0. maGopaTopHast pabora,
pabora 2, + cobecenoBanme, pedepar,
Tema 6 na0. paboTa Kelic- 3a7ja4a, KOHTPOJIbHAs
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J1a6. pabota [IpakTHueckoe  3aHSATHE,
Tewma 4, N 1, nao. nmabopatopHast pabora,
OIIK-4.3 Tema 5, paKTHq:T_ZKHfS paboTa 2, + cobOecenoBanue, pedepar,
Tema 6 | T na0. paboTa Kelic- 3a/1a4a, KOHTPOJIbHAs
3 a0oTa, TeCT, DK3aMeH
IlepeveHb OLEHOYHBIX CPEACTB MO TUCIUILIHHE (MOTYJIIO)
B 4 cemectpe (ouHas ¢popma), 5 cemectpe (0uHO-3a09Has popma)
HaszBanue Jlnana3oH OLEHOK Koui-Bo Bcero
MUH - MaKC
Jlekun 2 9 18
[TpakTrueckue paboThI 3 13 39
Pedepar 1-13 1 1-13
KonTtposnpHas pabora 1-15 1 1-15
Keiic-3amaya 1-15 1 1-15
Wtoro Tekymi. peiTHHT 60 - 100

B 5 cemectpe (ounas ¢opma), 6 cemectpe (04HO-3a049Has popma)

HazBanue Jlnamna3oH OLleHOK Kon-Bo Bceero
MUH - MaKC
ITpakTraeckue paboThI 3 5 15
JlaGoparopHbie 3aHsTUA 4 3 12
CobecenoBanue 3-11 1 3-11
TecTbl 3-11 1 3-11
Pedepat 3-11 1 3-11
Wtoro Tekymi. peiTHHT 36 - 60
DK3aMeH 24 - 40
Hroro (MuH — Makc): 60 — 100

Kypcoson npoekr

HaszBanue CyMMmapH. o1eHKa
MuHuM. Makcum.
KavecTBo pacueToB 12 20
[MosicuuTenbHast 3anucka (COOTBETCTBHE TPEOOBAHHUSM) 12 20
I'paduueckas yacth (4EPTEKH) 12 20
3ammra npoexra 24 40
Bcero 60 100
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HMIkana oneHuBanud

Hu¢pos | Beipaxen |CiioBecHO Kpurtepuu olieHKH HHAMKATOPOB 0CTHKEHHUS IPU opMe KOHTPOJIS:
oe ue B e IK3aMeH
BbIpaxKe | 0a/iax: |BbIpaikeH
HHUe ne
OlrieHKa «OTJMYHO» BBICTABIACTCS CTYICHTY, €CIIH TEOPETHYECKOE COMCpIKaAHHE
Kypca OCBOEHO IIOJHOCTBIO, 0e3 IMpoOesoB; MCYEpIBIBAIOIIE, ITOCIEeA0BATEIBHO,
YETKO M JIOTMYECKH CTPOWHO HM3/araeT Marepuai; CBOOOJHO CIPAaBISCTCS C
5 87-100 | Ovmano |2A84aMH, BONIPOCAMH M JPYTHMH BUJAMH IPHMEHCHWS 3HAHW, HCTIONB3YeT B
OTBCTC AOIOJHUTCIBbHBIM MaTCpHaJl BCE MPECAYCMOTPECHHBIC TPpOrpaMMOun 3aJlaHus
BBITIOJTHEHBI, KaYeCTBO HX BBIMOJHEHUS OLIGHEHO YHCIOM OajuioB, OJHM3KUM K
MaKCI/IMaJ'IBHOMy; AHAJIU3UPYET IMMOJIYUYCHHBIC pesyanaTLI; IIPOABIIACT
CaMOCTOSTEIBHOCTB IIPH BBIMOJIHCHUH 33IaHUH
OLeHKa «XOpOIIO» BBICTABIIETCS CTYIEHTY, €CIIM TEOPETUYECKOE COJCpIKaHue
Kypca OCBOCHO TMOJHOCTBbIO, HEOOXOAWMBIC MPAKTUYECKHE KOMIICTCHIUH B
4 74-86 | Xopomo OCHOBHOM C(OPMHUpOBAHEI, BCE MPELyCMOTPEHHBIE NPOrpaMMON OOydYeHUS
y‘-le6H])le 3aJlaHUus BBIIIOJHEHBI, KAYE€CTBO HX BBIIIOJIHCHUSA AOCTATOYHO BBICOKOC.
CTyzeHT TBEpIO 3HAeT MaTepHall, TPaMOTHO M MO CYIIECTBY H3JIaraeT ero, He
J0IyCKasl CyIICCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIpOC.
OLieHKa «yIOBJIECTBOPUTEIHHO» BBICTABIACTCS CTYICHTY, €CIIH TEOPETUYECKOe
coziepKaHHe Kypca OCBOGHO YaCTHYHO, HO IHPOOENbl HE HOCAT CYIIECTBEHHOTO
VY noBneTB |xapaktepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOil 3a/laHUil BBIMOIHEHO,
3 60 - 73 |opurenpH [HO B HHUX HMEIOTCS OIIMOKH, MPH OTBETC HA IOCTABJICHHBIM BOMPOC CTYICHT
0 JOMYyCKaeT  HETOYHOCTH,  HEJOCTATOYHO  MpPaBHIbHBIE  (HOPMYJIHPOBKH,
HaOJIIOAIOTCST HapyLIeHWs JIOTUYECKOW IOCNIENOBATeIbHOCTH B  HM3JIOKCHUH
OpOrPAMMHOTO MaTepHaa.
OLeHKa «HEYIOBICTBOPUTEIBHO» BBICTABISACTCS CTYICHTY, €CIM OH HE 3HaeT
3HAYUTENBPHOW YaCTH MPOrPAMMHOIO MaTephaia, IOMYyCKaeT CyIIeCTBCHHBIC
Heynosie [omnbKy, HEYBEpeHHO, ¢ OONBIIMMH 3aTPyIHCHHSMH BBIIOJIHSACT MPAKTHYCCKHE
2 Hwxe 60 |TBOpHTENH|pabOThl, HEOOXONMMBIC MpPAKTUYECKHE KOMIIETEHIMH He Cc(OPMHUPOBAHH,
HO OONBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMON OOyYeHHs y4YeOHBIX 3aJaHHll HE

BBIIIOJTHCHO, Ka4Y€CTBO HWX BBIIOJHCHHA OIICHCHO YHCIOM 63J'IJIOB, OJNIM3KHM K
MUHUMAJIBHOMY
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IlepeyeHb U KpaTKasi XapaKTepPUCTHKA OLIEHOYHBIX CPE/ICTB

Neri/m | HaumenoBanue Kpartkas xapakTepucTHKa OLIEHOYHOT O [IpencraBnenue
OLIEHOYHOT'O CpelcTBa OLICHOYHOT'O
Cpe/CTBa cpencTBa B hoHIE
1 2 3 4
CpencTBo NpoBEpKU YMEHUN IPUMEHSATh Kommekr
MIOJTy4Y€HHbIE 3HAHUSI ISl pEIICHUs 3a/1a4 KOHTPOJIbHBIX
1 KOHT%OHBHM ONPEJIETICHHOT 0 TUIIA 10 TEME WJIU PA3LEILY. 3a/IaHUi 110
pabota BAapUaHTaM
[TpoaykT camocToATeaIbHON PabOTHI CTYCHTA,
NPEJCTABISAIOMINN COO0M KpaTKOe U3JI0KEHHE
B IIMCbMEHHOM BH/IE TIOJYUYEHHBIX PE3YJIbTaTOB
TEOPETUYECKOT0 aHaJIN3a ONpPEAEIEHHON
3 Pedepar HAYYHOIT (y4eOHO-HCCIeA0BATEBCKOMN) TeMBI, | 1 MBI pedeparos
IJie aBTOP PACKPBIBAET CYTh HCCIIEAYEMOIt
po0JIEMBbI, IPUBOJIUT Pa3INYHbIE TOUKU
3peHusl, a Tak’ke COOCTBEHHBIE B3TJISbl HA HEE.
3al0KyMEHTUPOBaHHBIN PE3yibTaT
CaMOCTOSITENIBHOTO MCCIIEA0BaHNH,
BBITIIOJTHEHHOT'O Ha JJAOOpaTOPHOM Komrmuiexr
OtyeT no 000pYI0BaHUHU WJIH C TIOMOIIIBIO CPEACTB 3aIaHuM TSt
2 71a00paTOpHON  |KOMIIBIOTEPHOI'O MOJIETHUPOBAHUS, BBITIOJTHEHUS
pabore BKJTFOYAIOTUI B c€0s1 BEIOOP TEOPETUUECKOTO J1a00paTOPHBIX
000CHOBaHHUS METO]1a UCCIICIOBAHMSI, pabot
oIucaHMe Xo/1a paboTa, ee pe3ynbTaThl U
BBIBOJIbI.

6. Cobecenopanne  |CpeacTBO KOHTPOJIS, OPraHM30BaHHOE Kak|Bompock mo
crenManbHas  Oecema  mpemojaBatens  ¢|Temam/pasienaM
oOydarlolmuMcsi Ha TEeMbl, CBS3aHHBIE  C|IUCHUIUIMHbI
M3y4aeMON TUCHMIUIMHON, U PACCUUTAHHOE Ha
BBISICHEHHE 00beMa 3HAHWW 00yYaromerocs mno
OIpe/ieIECHHOMY pasfelly, Teme, mnpolieme u
T.11.

1. Tecr Cucrema CTaHOAPTU3NPOBAHHBIX 3aganui,|DoHaT  TECTOBBIX
MO3BOJIAIONIAs aBTOMATH3UPOBATh MPOLEAYPY |3adaHmit
U3MEPEHUS] ypOBHS 3HAHMM W yMEHUH
00yJaromerocs.

2. [IpakTrueckoe B xome mpaktuueckux paboT cTyaeHTbI| Tembl

3aHATHE OBJIA/IEBAIOT YMEHUSAMHU MI0JIb30BATHCA | MPAKTUYECKUX
paboTaTh ¢ HOPMATHUBHBIMU JOKYMEHTaMH H| 3aHSATHUH;
WHCTPYKTUBHBIMH Marepuaiamu,| KOHTPOJIbHbIE
CIPaBOYHHKAMHU, COCTaBJISATh TEXHUYECKYIO| BOIIPOCHI U
JOKYMEHTAIUIO; BBIMOJIHATh YEPTEKHU, CXEMBI, | 3adaHUs
Ta0JMLbl, pelmarh pa3Horo poja 3aJauH,| IO TeMe
JieNath BBIUHCIICHUS, OTPEEINATh| MPAaKTUYECKOTO
XapaKTePUCTUKU Ppa3IUYHbIX BEIIECTB, | 3aHITUS
00BeKTOB, sBICHWH. llenb mpakTHYeCKUX
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3aHATUU  3aKIIIOYaeTCs

B

BbIPA0OTKE

y

CTYJACHTOB HABBLIKOB ITPUMCHCHUS IMMOJTYYCHHBIX

3HAHUH AJId pCHICHUSA MPAKTHYCCKUX 3ada4 B

Mpouecce  COBMECTHOM
MIPENOJABATESIMH.

ACATCIIbPHOCTHU

C
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MuHucTepCTBO HAYKH U BhIcIIEro oOpa3oBaHus Poccuiickoit @enepanuu
HmxHexkaMCKH XMMHKO-TEXHOJIOTHUECKHIH HHCTUTYT ((rtna)
dbenepaabHOTO TOCYIapCTBEHHOTO OO0 PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIE0BATENBCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hampasnenne mnomaroroBku__ 18.03.02 «DHepro- u pecypco- cbOeperaroniye Mpoiecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

Cemectp 5 (ounas), 6 (ouHO-3209HAsT)

Bonpochl Kk 3k3aMeHALIMOHHBIM OHJIeTaM

1) OCHOBBI TPOEKTUPOBAHUSI U KOHCTpYHUpOoBaHUs. OCHOBHBIE MOHITHS, TEPMHUHBI
u ompenencHus. [Ipeamer, Nenu U 3a1a9d TUCHUTUIHHBL. MEeCTO NTUCIUILUIMHBI B CTPYKTYpe
npodecCHOHATBHON TTOITOTOBKY BBIITYCKHUKOB.

2) Knaccudukamnus MammH 1 MEXaHU3MOB. THIOBBIC JETANIM U y37bl MAIIUH —
JIeTald M y37bl MalMH oOmiero HasHadeHus. KnaccudukannoHHbIE TpPU3HAKUA Y3JIOB H
neTajiei.

3) TpeGoBanuss K  jgerajlsiM ®W  y3jJdaM  MamuH.  (QYHKIMOHAJBHBIC,
IKCIUTyaTallHOHHBIC, TTPOU3BOJICTBEHHO-TEXHOJIIOTHUECKHE, TPeOOBAaHUS 3PTOHOMUKH U JIp.
CoBOKynmHOCTh TpeOOBaHMI M KayecTBO wu3aenuid. PaboToCcrmocoOHOCTh, HAJIEKHOCTD,
TEXHOJOTUYHOCTh, YKOHOMHYHOCT.

4) Kpurepun paboTOCTIOCOOHOCTH W BIHUSAIONIME Ha HUX (akTopel. Bumbl u
NPUYMHBI HapylieHus padortocrmocoOHOCTH. [IpodHocTh. Buabl HarpyXeHus W MOCIH
paspymieHusl.

5) [TpuHLIKITBEI ¥ METOABI MPOSKTUPOBAHMS, CTaIuu pazpaboTku OOIMe 3a1aun U
NPUHLMIBL [IPOEKTUPOBaHUA. [HKEHepHbIE pacy€Tbl — OOCHOBHAs COCTaBIAIOLIAsS
IIPOEKTUPOBaHUsA. PacueTHBIE CXEMBI U PACUETHBIE MOJIEIIH.

6) [IpoexTpoBouHBIE M TpOBEpOYHbIE pacuérhl. [IpuHIMD pacuéra peraneu

MalmvH 1O  KpuTepusiM  pabortocmocoOHOCTH. DOpMBI  OpraHu3aluu  Mporecca
MPOEKTUPOBAHUSA. ABTOMAaTU3UPOBAHHOE TPOECKTUPOBAHUE.

7) Craguu  TPOEKTUPOBAHHWS  MAllMH W pa3palOTKU  KOHCTPYKTOPCKOMU
JIOKyMeHTalu. TexHuueckoe 3a/1aHue U UCXOHBIE JaHHbIC HA MPOECKTUPOBAHUE.

8) TexHudeckoe MpeaioKeHne U dCKU3HbINA npoekT. CoaepkaHue U Ha3HAUYCHHE
TEXHUYECKOTO0  MPEJIONKEHUA. 3alaud U TEXHUYECKHE  JIOKYMEHTBl  3CKHU3HOTO
IIPOEKTUPOBAHHUS. TEXHUYECKUI MTPOEKT.

9) Ha3znauenne wu  kimaccudukanuss MeEXaHMYECKMX  Tepenad, MpUBOJA.
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Kunematuueckue u cusoBblie napameTpsl nepenad. O0o3HaueHue nepenad U ux 3J1eMEeHTOB
Ha CTPYKTYPHBIX U KUHEMAaTUYECKUX CXEMaxX.

10) OpUKIMOHHBIE TEepeAayu. MPUHIUN paboThl, Kiaccudukamnus, TpUMEHEHHE.
Kunemarnueckue u cunoBble 3aBucuMmocTu. Kputepuu pabGotocrnocoOHocTH. Pacuér nHa
KOHTaKTHYIO BEIHOCITMBOCTb M U3HOC.

11) OpPUKIIMOHHBIE BAPUATOPHI: HA3HAYEHHUE, XaPAKTEPUCTHUKHU.

12) Pemennble mnepenauu: mOpuHOMO palbOThl, TUIBl Mepefad, MPUMEHEHUE,
OCHOBHBIE NapaMETpbl U XapaKTEPUCTUKU. ['eoMeTpusa U KMHEMAaTUKa PEMEHHOH Mepenayu.
VYupyroe ckonbxenue. CHIlbl 1 HanpskeHUs: B pemHe. Kpurepun paboTocnocoOHOCTH.

13) Pacuér pemMeHHOl mepenayu MO TITOBOW CIMOCOOHOCTH M Ha JOJTOBEYHOCTD.
[Tytu mnoBbiueHus padorocnocodHocTu. OcoOeHHOCTH pacuéra Tmepeaad IUIOCKUMH,
KIIMHOBBIMH U TTOJIMKJIMHOBBIMU PEMHSIMH.

14) 3yOuarblie niepenayu: KiaccuuKaIys, XapakTepucTUK, mpumMeHeHne. OCHOBBI
Teopun 3yOuaroro 3areruieHus. OCHOBHBbIE MapaMeTpbl 3y0uarbix nepenad. KoHcTpykiuu
3y04aThIX KOJIeC.

15) OcoOE€HHOCTHM TE€OMETpHUM M KHHEMAaTUKH KOCO3YObIX W  HIEBPOHHBIX
OBOJIbBEHTHBIX MWIWHApUYECKUX mepefad. Cuibsl B 3allelUICHUH. BUIBI U TPUYUHBI
MOBPEXKJIEHUIN 3y04aThX Mepenad, Kpurepuu paboTocmocoOHOCTH. Matepuanbsl 3y04aThix
Kojiec, TepMooOpaboTKa, JolycKaeMmble HampsbkeHus. Pacdyer 3yObeB Ha KOHTAKTHYIO
IPOYHOCTh, pacueT 3yObeB Ha MPOYHOCTh MPU U3THOE.

16) [InanerapHbie U BOJTHOBBIE 3yOuaThie TMepeavyu. OOIIME CBEICHHS, OCHOBHBIE
KOHCTPYKTHUBHBIE 3JIEMEHTBI.

17) UeppsiuHble mepefaud: KiaccUUKalusg, NPUMEHEHHE, XapaKTEePUCTHUKHU.
['eomeTpust 1 KUHEMAaTHKa YEPBIYHON Mepeaayu, nepeaaroyHoe otHomeHue. CKoJbKeHue u
TpeHue B uepBsiyHOW mnepenaye. OCOOEHHOCTM KOHCTPYKLIMHM W TapaMeTpbl YEepBSUYHBIX
konéc. Cuibl B 3anerieHnd. Bumbl 0Tka30B U kputepun padbotocrnocodHoctr. OcoOeHHOCTH
pacuéra mepead Ha KOHTAKTHYIO M M3THOHYIO BRIHOCIMBOCTh. MaTepHalbl U J0MyCKaeMbIe
HanpspkeHus. KoagduuueHT mojae3Horo necTBus. TermmoBoi pacuér.

18) [lepenauun BuHT-raiika: kinaccuukanus, XapakTepuCTHKa, MPUMEHEHUE.

19) [lerHuple mepeaaun: NPUHIKN PAOOTHl U TPUMEHEHNE, OCHOBHBIEC MMapaMeTPhl U
XapaKTePUCTUKHA. TUTIBI U KOHCTPYKIIMM TPUBOIHBIX Ieneil. OCOOCHHOCTH KMHEMATHKU |
JTUHAMUKHU.

20) Baner u ocu: knaccudukanysi, KOHCTPYKIIMU, pUMEHEeHHe. Buabl 0TKa30B H

Kputepuu padborocrnocoOHocTH. OCOOEHHOCTH MPOEKTUPOBaHUsI, MaTepuaibl. CocTaBieHUE
pacyeTHOM CXeMbl Baja, Harpy3ku BajoB. PacueT BajoB Ha CTaTHYECKYIO M YCTaJIOCTHYIO
IPOYHOCTb.

21) [TogmMnHuKY  KadeHus: MNPUMEHEHWE, KOHCTPYKIMH, Kiaccudukaims,
o0o3HaueHue. CpaBHUTENbHBIE XapaKTEPUCTHKU OCHOBHBIX THIIOB MOAIIMIIHUKOB. Buib
MOBPEXKACHUN U KpuTepuu padotocmnocodbHocTH. OmnpesesieHre YKBUBAJIGHTHON HArpy3KH.
[TpakTuyeckuii moad0p U pacueT MOJUIMITHUKOB KaYeHHsI 110 CTATUYECKON U JUHAMUYECKOU
rpy30I0ABEMHOCTH.

22) KoHcTpykiuy moqmmmHuKoBbIX y3710B. CriocoObl PUKCAIMU BaJIOB C MTOMOIIBIO
NOJIIUITHUKOB KaueHusi. CriocoObl cMa3bIBaHMs. Y IJIOTHUTEIbHBIE YCTPONCTBA.
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23) [TonmUIHUKA ~ CKOJBXKCHHUS. TNPUMCHCHHE, KOHCTPYKIIMH, MaTepuaibl
BKJIQ/IBIIICH, CMA309HbIE MAaTE€pPHAaIbl, CIIOCOOBI CMa3KH, PEKUMBI TPEeHHUSA. BHUIbI 0TKa30B u
KPUTEPUH pabOTOCIIOCOOHOCTH.

24) MydThI TOCTOSIHHBIC, YIIPABJIIEMbIC U CAMOYTIPABJIsICMbIe. Ha3HAUCHUE.

25) MydThl Tiyxue, ymnpyrue W KOMICHCHUPYIOIIHE. KOHCTPYKIIMH, MOAOOD,
CpaBHHUTENbHAs XapakTepucTuka. KommneHcupytomas criocoOHOCT My(PT 1 JOTOTHUTEIBHBIC
Harpy3Kd Ha JIE€Talyd MPHUBOJOB. AMOPTHU3UpPYIOMAs U AeMI(UpyIomas criocoOHOCTh My(]T.
Cuennble yrpaBisieMbie My(ThI: KOHCTPYKIIUH, IPUMEHEHUE.

26) MydTbl npenoxpaHuUTeNbHBIE, OOTOHHBIE, IIEHTPOOEKHBIC. KOHCTPYKIIUH,
IpUMEHEHHE.
27) VYopyrue snemMeHThl My(T M JIpYrux Yy3J0B: Ha3HayeHHeE, Kiaccuukaius,

MaTepualibl, OCHOBHBIE TapameTpbl. OOmas XapaKTepUCTHKa HEMETAUTHYECKHX YMPYTUX
sneMeHTOB. OCHOBHBIE BHJIBI IIPYXKHUH: 0011asi XapaKTEepUCTHKA, OCHOBHBIEC TTapaMeTpBhI.

28) Kopmycusle nerann mexanuzmoB. KoncTpykuuu.

29) Pe3b0oBBIE cOeMHEHUS. XapaKTepUCTHUKA, MpuMeHeHune. Kiaccubukamus u
OCHOBHBIE TapaMeTphbl pe3bObl. YCWIMAg B BUHTOBOM mape, KO3(Q(ULUHUEHT MOJIE3HOrO
neiictBus. Busl moBpexIeHU U KpUTEPUH pabOTOCIIOCOOHOCTH PE3bOOBBIX COCTUHEHHA.

30) Pacuér OOMHOYHOrO pe3bOOBOrO COENMHEHUS] MPHU PaA3TUYHBIX CIy4asx
Harpy>keHHsl: HEHaNpsHKEHHOE Pe3b00BOE COEIMHEHNE; COEJUHEHNE, HarPyKEHHOE YCUINEM
3aTsHKKW, COCIUHEHHE, HArpy)KEHHOE CHABHTAIONICH CHIIOH, COEAMHEHWE, HArpyKEHHOE
YCHITUSIMH, PACKPBIBAIOIIMMHU CTHIK JIETAJCH.

31) OcobGeHHOCTH pacuéTa W KOHCTPYHpPOBAHHMS PE3bOOBBIX COEIWHEHHI,
BKJIIOYAIOIINX IPYIITy OOJITOB.
32) [IInoHo4HbIe coenuHEHUsA: OOIIas XapaKTePHCTHKA, NMpHUMeHeHHue. Pacuér u

KOHCTPYHUPOBAHHWC  HCHAIIPSIHKCHHOI'O - IIIIOHOYHOI'O COCIUHCHUA (HpI/ISMaTI/I'-ICCKI/IMI/I,
CCrMCHTHBIMU Y HWJIMHAPUYICCKUMHA ]_HHOHKB,MI/I).

33) Inmunessie (3y04arbie) COETMHEHUS: XapaKTepuCcTuKa, mpuMeHeHne. CrnocoOsl
IEHTpUpOBaHus. Pacyér u KOHCTpyHpOBaHUE.
34) CoenvHeHHs] ¢ HATATOM. TMPUMEHEHHE, OCOOCHHOCTH TEXHOJOTHH COOPKH.

Bunel noBpexnaeHuid u kpurepuu  pabotocnocoOHocTtd. Hecymas  cnocoOGHOCTB
IMHAPUIECKUX COCIWHEHUN NpPHU HATrPYy)KEHUHW OCEBOW CHJIOW M KPYTAUIUM MOMEHTOM.
OCHOBBI pacueToB HATATA, BEIOOP MOCAIKH.
35) HItudroBbie coemMHEHNS: KOHCTPYKIIMU, IPUMEHEHHE, pacyeT Ha MPOYHOCTb.
36) CBapHbIe COCTUHEHUS. XapaKTepPUCTHKA U IPUMEHEHHe. Buabl moBpexaeHuit u
KpuUTepun padoTtocrmocobHocTH. Jlomyckaemble HampspkeHus. Pacu€T m KOHCTpyHpoBaHHE
COCIMHEHUH, BHITTOJTHEHHBIX CTHIKOBBIMHU M YTIIOBBIMH IIIBAMHU.

37) [TasiHple M KJIeeBble COCTUHEHMS. XapaKTEPUCTUKA, IPUMEHEHNE, OCOOCHHOCTH
pacuera.
38) 3akienoyHble  COECIMHEHUsS: TPHUMEHEHHE, KiacCUpUKalusg, KpUTepuu

paboToCIOCOOHOCTH, OCOOEHHOCTH pacyeTa.
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Kpurtepuu oneHkH no JucHUILIMHE B 0ajiax

[IpomexxyTouHast  arTecTaluss CTYJEHTOB 10 aucuuiuinHe  «OCHOBBI
NPOEKTUPOBAaHUS U KOHCTPYMpPOBaHUsS» mpoBoguTcs B cooTBercTBUU ¢ OOIl u
sABIsieTCs 00s13aTenbHON. [IpoMexxyTOoUHast aTTecTanus IPOBOAUTCS B BUJIE DK3aMEHa.

CryzneHT nomycKaercsl K 9K3aMeHY 110 AMCLMIUIMHE B CIy4yae BBIIOJHEHUS UM
y4eOHOro IUlaHa MO AWCUMIUIMHE. BBIMOJHEHUS M 3alluThl J1a0OopaTOpHBIX padoT,
BBITIOJTHEHUSI TECTOBBIX 3a/JaHUM, BBIMIOJIHEHUS pacyeTHO-Tpaduueckoil padboTel. B
cllyyae HajIuuyusi y4eOHOM 3aJI0JKEHHOCTH WM IPOIMYCKOB CTYAEHT OTpabaThiBaeT
COOTBETCTBYIOIIME 3aHATUSA B  ¢opMme, MPEUIOKEHHON IpemojaBaTreieM U
Ipe/ICTaBJIEHHON B paboyell mporpaMMe JUCIUILIAHBI.

OueHnnBaHue CTyJ€HTA HA IK3aMeHe

Ha »ok3ameHe crynmeHTy mpemiaraetcs OWIIET, COCTOALIMA W3  JBYX
TEOpeTHUeCKUX BompocoB. [locme oTBeTa Ha KaKIblid BOMPOC CTYACHTY MOTYT OBITH
3aJjaHbl JIOTIOJHHUTENIBHBIE YTOUHSIOMIME BOIPOCH, TPEOYIONIHE KPaTKOro OTBETa.
JIOTIOTHUTENTFHBIE BOIIPOCHI, KaK MPABUIIO, 33Ja0TCS MPU HETIOJHOM OTBETE M HYXKHBI
i OoJiee afleKBaTHOTO OIICHWBAHUS 3HAHUH.

HtoroBas arrectanusi Ha 3k3amMeHe — MakcumyM 40 OGaminoB. Hrorosas
aTTecTalusi Ha JK3aMeHe HauumHaercs ¢ 24 OamioB (cTyneHTHI MOTyT HaOparh Ha
sk3amene 24 —40 6amioB). CTyneHT, NOJYYUBIIMKA Ha 3K3aMeHe MeHee 24 Oailios,
CUMTAETCS HE CABIINM MPEAMET - BHE 3aBUCUMOCTH OT CyMMBI OaJIJIOB.

Bun
3aJlaHusA

MuHMManbHOE KOJIMYECTBO 0aIOB
Y KpUTEPUU MUHUMAJIbHOU OLIEHKU

MaxkcumalibHOE KOJIMYECTBO OaljIoB
Y KpUTEPUU MAKCUMAJILHON OLICHKH

IlepBb1it
BOIIPOC

12 6ansios

[IpencraBieH OCHOBHOM Marepuall
TEOPETUYECKOTO OmiieTa. 3anucaHsbl
onpeaeneHuss U 3akoHbl. meroTcs
HEKOTOPbIC OIHUOKH B
dbopmymupoBkax. C  TOMOUIBIO
MpenojaBaTesisi JaHbl OTBETHI Ha
JIOTIOJTHUTEIIbHBIC YTOUHSIOITUE
BONPOCHI 110 MaTepuany Ouiera.

20 GamtoB

[TonHO  packpbeITO  COJEepIKaHUE
TEOPETUUYECKOro  Bompoca. JlaHbl
YeTKUE OnpeAeeHus,
chopMyIHpPOBaHBI OCHOBHBIC
3aBUCHMOCTH M CJECJICTBHUS U3 HHX.
[IpuBeieHbl MOSICHSAIONINE MPUMEPBI.
Cnenanbl BEIBOABI. JlaHBI OTBETHI Ha
BCE JOMOJHUTEIbHBIE BOIPOCHI 10
MaTepuaiy Ouiera.

Bropou
BOIIPOC

12 6ansos

[IpencraBieH OCHOBHOM Marepuall
TEOPETUYECKOTO OmiieTa. 3anucaHsbl
onpeaeneHuss U 3akoHbl. meroTcs
HEKOTOPBIC OIHUOKH B
dopmymupoBkax. C  TOMOUIBIO
MpenojiaBaTesisi JaHbl OTBETHI Ha
JIOTIOJTHUTEIIbHBIC YTOUHSIOIITUE
BOIPOCHI 110 MaTepualy Ouiera.

20 GamtoB

Ilommo
BOIIpOCA.

PacKpbITO  COJEpIKaHUE

JlaHbl YETKUE
OIpENICIICHNS, c(hOopMyIHPOBAHBI
3aKOHBI M CJIEICTBHUA M3 HHX.
[TpuBeaeHBI NOSCHIIOUIUE TPUMEPBI.
Cnenanbl BbIBOJBI. JlaHBI OTBETHI Ha
BCE JOMOJHUTENbHbIE BOMPOCH IO
MaTepuaiy Ouiera.
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MuHucTepCTBO HAYKH U BhICIIEro oOpa3oBaHus Poccuiickoit @enepanuu

HmxHexkaMCKH XMMHKO-TEXHOJIOTMUECKHH HHCTUTYT ((rtnan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0KETHOTO0 00pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 0Opa30BaHuUs
«Ka3aHCKkMil HallMOHAJIBLHBIA UCCIE0BATENHCKUN TEXHOJIOTUYECKU YHUBEPCUTET»

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hampasnenne mnomaroroBku__ 18.03.02 «DHepro- u pecypco- cbOeperaroniye Mpoiecchl B
XUMHUYECKON TEXHOIOIUH, OMOTEXHOIOIHN ¥ HEPTEXUMUM»

(k00 u Haumenosanue)

[Mpoduns/mporpamMma:; _ «MallliHbI U aNmapaTbhl XAMUYECKHUX POU3BOJICTBY

(raumenosanue)
Cemectp 4
KoMmmniaekT 3aganuii 1j1 Keic-3a1a9u
0 TUCLHUILIINHE JleTanu MamH

(HaMeHOBaHUE IMCIUATUTHHBI)

Tema. MexaHnnueckune nepeaavum TpEHUEM M 3alCIJICHUEM

Bapuanrt 1

BrINoaHUTE HEMONHBINA pacyeT ¢ JIeMEHTaMU MPOESKTUPOBAHUS TPUBOAA JIEHTOYHOTO
KOHBe#epa B COOTBETCTBUE C TPEOOBAHUSIMHU, U3JI0KEHHBIMU HIKE.

Hcxoanbie 1aHHbIE JJIs1 PACYETOB:

1) mpuBo KOHBeHepa BKJIOYAeT B CeOs AJICKTPOJABUTATEIh M 2 TOHMKAIOUIUC
nepeaaun; KWHeMaTH4ecKas cxeMa MokKa3aHa Ha PUCYHKE:

Il

Pucynok. Kunematnueckas cxema nmpuBoia

2) epeaaToOYHOC YUCIO BTOpOI)’I CTYIICHM 3aJaHO M €ro N3MCHCHHEC HE TOITyCKAaCTCH,
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3) 3a7aHa CHHXPOHHAs YacTOTa BPAICHHS JJICKTPOIBUIATENII U €€ M3MECHEHHUS HE
JIOITy CKaIOTCH;

3) 3HaYCHHUS TapaMETPOB NPUBO/IA, KOTOPBIE OMPEICIISIOT UCXOHbBIC TaHHbBIC:

- YaCTOTa BPAIIICHUs BBIXOJIHOTO BaJia mpuBojaa N3 = 322,2 06/MuH;

- MOIIIHOCTh Ha BBIXOJTHOM Bajsie nmpuBoja P3 = 5,7 kBr;

- IepeIaTOYHOE YHUCII0 BTOPOM CTYIIEHU MpuBoja Uz = 5 ;

- CHHXPOHHAs 4aCTOTa BPAILCHUS 3JIEKTPOABUTATENS Newnxp = 3000 06/MHH.

TpeOyeTrcs BBIMOTHUTS:

1) kuHEMAaTHYEeCKUI pacueT MPHBOAA HAa OCHOBE MCXOIHBIX JaHHBIX W MOA00paTh
3JICKTPOJIBUTATEIIb,

2) pacyeT TEepBOM CTYNEHHW NPHUBOAA MO METOJIWKE, M3JI0KCHHON B METOIUYCCKHX
yKa3aHUsX;

Bapuanrt 2

BEINOTHUTE HEMOMHBIN pacyeT ¢ 3JIEMEHTaMU MPOSKTHPOBAHUS TIPUBOA JICHTOYHOTO
KOHBElepa B COOTBETCTBUE C TPEOOBAHHUSIMHU, H3JI0KEHHBIMH HIKE.

Hcxoanble 1aHHBIE 1JIS1 PACYETOB!

1) npuBO KOHBeEWepa BKJIHOYACT B CeOs DJICKTPOJABUTATENb W 2 TOHMKAIOIINEC
nepeiaun; KHHeMaTH4ecKasi cxema NoKa3aHa Ha PUCYHKe:

/N

Pucynok. Kunematnueckas cxema nmpuBoia

2) repeaTouHOe YMUCIIO BTOPOM CTYIICHHU 3a/1aHO U €r0 U3MEHEHHUE HE JIOMYCKAeTCs;

3) 3a7aHa CHMHXPOHHAs YacTOTa BPAIICHUS DJICKTPOIBUTATENS U ¢ M3MCHCHHUS HE
JOTTYCKAKOTCS,

3) 3HaueHHS TApaMETPOB MPUBO/IA, KOTOPBIC OMPEIEIISIOT HCXOIHBIC JaHHBIC:

- 4aCTOTa BpAIllCHHS BBIXOJHOIO Baja npuBojia N3 = 127,6 06/MuH;

- MOIITHOCThH Ha BBIXOAHOM Bajie ipuBoja P3 = 2,7 kBr;

- IepeIaTOYHOE YHCIIO BTOPOM CTyNeHHU IpuBoaa Uz =5

- CHHXPOHHAsI 4aCTOTa BPAIECHHS JIEKTPOABUIATENS Nemxp = 1500 00/MuH.

TpeOyeTcst BHITOJHUTD:

1) KUHEMaTHYECKHMII pacueT MPUBOJA HAa OCHOBE MCXOJHBIX JAHHBIX M I0J00paTh
AJIEKTPOABUTATEND;

2) pacyer TEepBOM CTYNEHM NPHUBOAA MO METOJIUKE, M3JI0KCHHOH B METOIUYCCKHX
YKa3aHUSIX;
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Bapuant 3

BBIMOTHUT HEMOMHBIA pacyeT ¢ 3JeMEHTAaMH IPOSKTHPOBAHUS MTPUBOJIA JICHTOUHOTO
KOHBeliepa B COOTBETCTBUE C TPEOOBAHHUSIMHU, H3JI0KEHHBIMH HIDKE.

HcxonHbie TaHHbIE 1151 PACYETOB!

1) npuBoa KoHBeiHepa BKJIOYaeT B ceOs JJIEKTPOABUTATEIh W 2 MOHIKAIOIINC
niepeiayn; KHHeMaTH4ecKasi cxema NoKa3aHa Ha PUCYHKe:

Llenb koHBEeNepa
PI/ICYHOK. Kunematnueckas cxema IMpuBOJa

2) mepeIaTouHOe YKCI0 BTOPOH CTYIICHH 33J]aHO M €r0 M3MEHEHHUE HE J0MyCKaeT s,

3) 3amaHa CHHXPOHHAs YacTOTa BPAICHHS DJICKTPOIABUIATENII U €€ M3MEHEHHUS He
JIOITYCKAIOTCS,

3) 3HaYCHHUs TApaMETPOB MPUBO/IA, KOTOPBIE OMPEICIISIOT UCXOHbIC TaHHbBIC:

- YacTOTa BpAIIICHUs BBIXOJHOTO BaJjia mpuBojaa N3 = 242,5 06/muH;

- MOIITHOCTh Ha BBIXOJAHOM Bajie ipuBoja Pz = 5,7 kBr;

- IepeIaTOYHOE YHUCII0 BTOPO CTYIIEHU MpuBoja Uz = 3 ;

- CHHXPOHHAsI 4aCTOTa BPAIECHHS MICKTPOJABHTATENS Neynxp = 1500 00/MuH.

TpeOyeTcst BHITOJHUTD:

1) KHHEMATHYECKHI pacueT MPUBOJA HAa OCHOBE MCXOIHBIX JAHHBIX M ITOJ00paTh
AJIEKTPOBUTATEITb;

2) pacyeT MNEepBOH CTYNEHW NPHUBOAA MO METOJIMKE, H3JI0KEHHON B METOIUYECKHX
YKa3aHMSIX;

Bapuant 4

BBINOAHUTE HEMOIHBIN pacueT ¢ 3JeMEHTaMU MPOEKTUPOBAHUS IPHUBOJAA JIEHTOYHOTO
KOHBeiiepa B COOTBETCTBUE C TPEOOBAHUSIMHU, U3JI0KEHHBIMHU HUXKE.

Hcxonubie 1aHHbIE 1JIS1 PACYETOB:

1) npuBO KOHBeWepa BKJIHOYACT B CeOs DJICKTPOJABUTATENIb M 2 MOHMKAIOIINE
nepeaydn; KHHeMaTHYecKasi cXxeMa IMOKa3aHa Ha PUCYHKeE:
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Pucynok. Kunematnueckas cxema nmpuBoia

2) repeaTouHOe YMCIIO BTOPOM CTYIICHHU 3a/1aHO U €r0 U3MEHEHHUE HE JIOMYCKaeTCs;

3) 3a/1aHa CHHXPOHHAs YacTOTa BPAIICHUS SJICKTPOIBUTATENS U ¢ M3MCHCHUS HE
JIOITYCKAKOTCS,

3) 3HauCHHS TApaMETPOB MPUBO/IA, KOTOPBIC OMPEICIISIOT HCXOIHBIC JaHHBIC:

- 4aCcTOTa BpallleHUs BBIXOIHOrO Baja rnmpuBoja N3 = 72,0 06/MuH;

- MOIIIHOCTh Ha BBIXOJHOM Bajie nmpuBoja Pz = 3,2 kBr;

- IepeIaTOYHOE YHCIIO BTOPOM CTyrneHH npuBoAa Uz = 16 ;

- CHHXPOHHAs 4aCTOTa BPALICHHUS dJEKTPOABUTATENS Neynxp = 3000 06/ MuH.

TpeOyeTcst BHIIOJHUTD:

1) KUHEMaTHYECKHII pacueT MPUBOJA HAa OCHOBE HMCXOJHBIX TAHHBIX M IOJ00paTh
AIIEKTPOIBUTATEIb;

2) pacder TEepBOM CTYNEHM NPHUBOAA MO METOJWKE, M3JI0KCHHOH B METOIUYCCKHX
YKa3aHUSIX;

Bapuant 5
BrINoaHUTE HEMONHBINA pacyeT ¢ JIEeMEHTaMU POESKTUPOBAHUS IPUBOAA JIEHTOYHOTO
KOHBeIepa B COOTBETCTBUE C TPEOOBAHUSIMHU, U3JI0KEHHBIMU HIKE.

||

Pucynok. Kunematnueckas cxema nmpuBoia
HMcxoanbie JaHHBIE 1151 PACYETOB:
1) nmpuBo KOHBeHepa BKJIOYAeT B CeOs AJICKTPOJABUTATEIh M 2 TOHMKAIOUIUC
nepelavn; KHHEMaTHYECKas cXxema MoKa3aHa Ha PUCYHKE!
2) mepe1aTouHOe YKCI0 BTOPOH CTYIEHH 3a]aHO U €r0 H3MEHEHHUE He J0IyCKaeT s,
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3) 3a7aHa CHHXPOHHAs YacTOTa BPAICHHS JJICKTPOIBUIATENII U €€ M3MECHEHHUS HE
JIOITy CKaIOTCH;

3) 3HaYCHHUS TapaMETPOB NPUBO/IA, KOTOPBIE OMPEICIISIOT UCXOHbBIC TaHHbBIC:

- YaCTOTa BPAIIICHUs BBIXOJHOTO Basia npuBojaa N3 = 288,0 06/muH;

- MOIIIHOCTh Ha BBIXOJTHOM Bajsie nmpuBoja Ps = 3,4 kBr;

- IepeIaTOYHOE YHUCII0 BTOPOM CTYIIEHU MpuBoja Uz = 5 ;

- CHHXPOHHAs 4aCTOTa BPAILCHUS 3JIEKTPOABUTATENS Newnxp = 3000 06/MHH.

TpeOyeTrcs BBIMOTHUTS:

1) kuHEMAaTHYEeCKUI pacueT MPHBOAA HAa OCHOBE MCXOIHBIX JaHHBIX W MOA00paTh
3JICKTPOJIBUTATEIIb,

2) pacyeT TEepBOM CTYNEHHW NPHUBOAA MO METOJIWKE, M3JI0KCHHON B METOIUYCCKHX
yKa3aHUsX;

Bapuanrt 6

BEINOTHUTE HEMOMHBIN pacyeT ¢ 3JIEMEHTaMU MPOSKTHPOBAHUS TIPUBOA JICHTOYHOTO
KOHBElepa B COOTBETCTBUE C TPEOOBAHHUSIMHU, H3JI0KEHHBIMH HIKE.

Hcxoanble 1aHHBIE 1JIS1 PACYETOB!

1) npuBO KOHBeEWepa BKJIHOYACT B CeOs DJICKTPOJABUTATENb W 2 TOHMKAIOIINEC
nepeiaun; KHHeMaTH4ecKasi cxema NoKa3aHa Ha PUCYHKe:

/A

Pucynok. Kunematnueckas cxema nmpuBoia

2) repeaTouHOe YMUCIIO BTOPOM CTYIICHHU 3a/1aHO U €r0 U3MEHEHHUE HE JIOMYCKAeTCs;

3) 3a7aHa CHMHXPOHHAs YacTOTa BPAIICHUS DJICKTPOIBUTATENS U ¢ M3MCHCHHUS HE
JOTTYCKAKOTCS,

3) 3HaueHHS TApaMETPOB MPUBO/IA, KOTOPBIC OMPEIEIISIOT HCXOIHBIC JaHHBIC:

- 4aCTOTa BpAIllCHHS BBIXOJIHOIO Baja npuBoja Nz = 261,8 06/MuH;

- MOITHOCTh Ha BBIXOAHOM Bajie mpuBoja P3 = 5,0 kBr;

- IepeIaTOYHOE YHCIIO BTOPOM CTyNeHHU IpuBoaa Uz =5

- CHHXPOHHAsI 4aCTOTa BPAIECHHS JIEKTPOABUIATENS Nemxp = 3000 00/MuUH.

TpeOyeTcst BHITOJHUTD:

1) KUHEMaTHYECKHMII pacueT MPUBOJA HAa OCHOBE MCXOJHBIX JAHHBIX M I0J00paTh
AJIEKTPOABUTATEND;

2) pacyer TEepBOM CTYNEHM NPHUBOAA MO METOJIUKE, M3JI0KCHHOH B METOIUYCCKHX
YKa3aHUSIX;
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Bapuaur 7

BbIMOIHUTE HEMOHBIN pacueT ¢ ANEeMEHTaMH MPOESKTUPOBAHUS MPUBOJA JIECHTOYHOTO
KOHBelepa B COOTBETCTBUE C TPEOOBAHUSAMU, U3I0KEHHBIMH HITKE.

Hcxoanbie 1aHHBbIE 1J151 PACYETOB!

1) mpuBO KOHBeEWepa BKJIHOYACT B CeOs DJICKTPOJABUTATENIb M 2 TMOHMKAIOIINEC
nepeaadn; KHHeMaTH4ecKas cXeMa IoKa3aHa Ha PUCYHKE:

Llenb koHBeRepa
PI/ICYHOK. Kunematnueckas cxema IMpuBOJa

2) repeaToYHOe YMCIIO BTOPOM CTYIICHHU 33/I1aHO U €T0 U3MEHEHHUE HE JIOIYCKAeTCs;

3) 3amaHa CHHXPOHHAs YacTOTA BPAIICHUS DIICKTPOJBHIATENII U €¢ M3MCHCHHUS HE
JIOITy CKaIOTCH;

3) 3HauCHHS TApaMETPOB IPUBO/IA, KOTOPHIEC ONPEEIISIOT HCXOIHBIC JAHHBIE:

- YaCcTOTa BpAIIICHUs BBIXOJHOTO BaJjia mpuBojaa N3 = 118,6 06/muH;

- MOIITHOCTH Ha BBIXOJHOM Baie npuBoaa P3 = 3,3 kBr;

- IepeAaTOYHOE YUCIIO BTOPOIl cTyneHu npusoja Uz = 4,5

- CHHXPOHHAsI 4aCTOTa BPAIEHHS MICKTPOJABHTATENS Neynxp = 1000 00/MuH.

TpeOyercst BBINOTHUTS!

1) kuHEeMaTHYeCKUil pacyeT MpHUBOJAa HA OCHOBE HCXOIHBIX NAHHBIX U IMOI00paTh
AJIEKTPOJIBUTATETI,

2) pacyeT TEepBOW CTYICHUM MPHUBOJA MO METOAUKE, M3JIOKCHHOW B METOIUYECKUX
yKa3aHHsAX;

Bapuaunr 8

BBITIOIHUTE HEMOJHBIN pacueT ¢ ANEMEHTaMH MPOSKTHUPOBAHUS MPUBOJIA JIEHTOYHOTO
KOHBelepa B COOTBETCTBUE C TPEOOBAHUSAMU, H3I0KEHHBIMH HITKE.

HcxonHble TaHHBIE /151 PACYETOB:

1) mpuBO KOHBeWepa BKJIHOYACT B CeOs DJICKTPOABUTATEIb M 2 IMOHMKAOIIHE
nepenay; KHHeMaTH4IecKasl CXxeMma rmoka3aHa Ha PUCYHKE!
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PI/ICYHOK. Kunematnueckas cxema IIpuBOJa

2) mepe1aTouHOe YMCI0 BTOPOH CTYIICHH 33]]aHO M €r0 U3MEHEHHUE HE J0IMyCKaeTCs;

3) 3a/aHa CHHXPOHHAs YacTOTa BPAICHHS JJICKTPOIABUIATENII U €€ M3MEHEHHUS He
JIOTTy CKarOTCH;

3) 3HaYCHHUS TApaMETPOB MPUBO/IA, KOTOPBIC OMPEACIISIOT UCXOAHbBIC TaHHbBIC:

- YaCTOTa BpAIIICHUs BBIXOJIHOTO Bajia mpuBojaa N3 = 78,2 06/muH;

- MOIITHOCTh Ha BBIXOAHOM Bajie ipuBoja Pz = 2,1 kBr;

- IepeaaToYHOe YUCIIO BTOPOH cTyneHu npuBoja Uz = 16 ;

- CHHXPOHHAas 9aCTOTa BPAILCHUS dJICKTPOABUTATENS Neynxp = 3000 06/MHH.

TpeOyeTcst BHITOJIHUTD:

1) KuHEeMaTUYECKUI pacueT NMPHBOJA HAa OCHOBE MCXOJHBIX JAaHHBIX W I0J00paTh
AIEKTPOBUTATEIT;

2) pacyeT TEpBOM CTYNEHHW NPHUBOAA MO METOJWKE, H3JI0KEHHON B METOIUYECKHX
YKa3aHMSIX;

Bapuant 9

BBIMOJIHUTD HEMOJIHBIN pacyeT ¢ JIEMEHTAaMH POCKTUPOBAHKS TIPUBO/IA JICHTOYHOT'O
KOHBE#epa B COOTBETCTBUE C TPCOOBAHHUSIMH, U3JI0KCHHBIMHU HIKE.

Hcxoanbie TaHHbIE 1151 PACYETOB!

1) mpuBoa KOHBeHepa BKJIOYaeT B CeOs DIIEKTPOABUTATEIh M 2 TOHMKAIOUIUE
nepeaun; KMHEMaTHYeCKas CXxeMa IMoKa3aHa Ha PUCYHKE:

2) repeaTouHOe YMCIIO BTOPOM CTYIICHHU 33/I1aHO U €T0 U3MEHEHHUE HE JIOITYCKaeTCs,

3) 3amaHa CHHXpOHHAs YacTOTa BPAIICHUS AJICKTPOABHIATEIsI M €¢ M3MCHCHUS HE
JIOTYCKaIOTCS;

3) 3HaYCHHUS TapaMETPOB MPUBO/IA, KOTOPBIE OMPEICIISIOT UCXOHbBIC TaHHbBIC:

- YaCTOTa BPAIIICHUS BBIXOIHOTO Bajia mpuBoaa N3 = 85,0 06/muH;

- MOIITHOCTh Ha BBIXOJHOM Bajie nipuBoaa P3 = 1,3 kBr;

- IepeIaTOYHOE YHCII0 BTOPOM CTYIIEHU MpuBoja Uz = 5 ;

- CHHXPOHHAsI 9aCTOTa BPAIEHHS AIEKTPOABHTATENS Neynxp = 1000 06/MuH.
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Pucynok. Kunematnueckas cxema nmpuBoia

TpeOyeTrcs BBIMOTHUTD:
1) KUHEMAaTUYECKHII pacueT MPUBOJA HAa OCHOBE MCXOJHBIX JAHHBIX M IOJ00paTh
3JIEKTPOIBUTATENb;

2) pacyeT NepBOW CTYNEHH IMPHBOJA MO0 METOIMKE, H3JI0KEHHOH B METOJHYCCKUX
yKa3aHUsX;

Bapuant 10
BhITIOIHUTE HEMOMHBIN pacueT ¢ ANEeMEHTaMH MPOSKTHUPOBAHUS MPUBOJIA JIEHTOYHOTO
KOHBelepa B COOTBETCTBUE C TPEOOBAHUSIMU, H3I0KEHHBIMH HITKE.

/AN

Pucynok. Kunematnueckas cxema nmpuBoia

Hcxonnble 1aHHBIE 1JIS1 PACYETOB!

1) npuBO KOHBeEWepa BKJIHOYACT B CeOs DJICKTPOJABUTATENb W 2 TMOHMKAIOIINEC
nepeadn; KHHeMaTHYecKasi cXxeMa I0Ka3aHa Ha pUCYHKeE:

2) repeaTouyHOe YMCIIO BTOPOM CTYIICHHU 33/1aHO U €T0 U3MEHEHHUE HE JIOITYCKaeTCs;

3) 3amaHa CHHXpOHHAsI YacTOTa BPAIICHUS AJICKTPOABHIATEIsI M €¢ U3MCHCHUS HE
JIOITyCKaIOTCH;
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3) 3HaUeHHUs TapaMEeTPOB MPUBO/IA, KOTOPHIC OMPEACIISIIOT UCXOAHbBIC TaHHbIE:

- 4aCTOTa BpAIIEHHs BBIXOIHOTO Bajia mpuBoaa N3 = 66,7 006/MuH;

- MOITHOCTh Ha BBIXOAHOM Bajie ipuBoja Pz = 1,8 kBr;

- IEPeIaTOYHOE YHCIIO BTOPOM CTyNEHHU MpuBoAa Uz =5

- CHHXPOHHAas 4aCTOTa BPAIECHHUS dJCKTPOABUIATEIIS Neynxp = 750 00/MHUH.

TpeOyeTrcs BBIMOTHUTS:

1) KUHEMAaTHYECKHII pacueT MPUBOJA HAa OCHOBE MCXOJHBIX JAHHBIX M IOJ00paTh
JICKTPOBUTATEII,

2) pacuer IEpBOH CTYNEHH NPHUBOAA IO METOIWKE, H3JI0KEHHOH B METOIUYECKHX
YKa3aHUSIX;

Bapuanr 11

BBITIOIHUTE HEMOJHBIN pacueT ¢ ANEMEHTaMH MPOSKTHUPOBAHUS MPUBOJIA JIEHTOYHOTO
KOHBelepa B COOTBETCTBUE C TPEOOBAHUSAMU, H3JI0KEHHBIMH HITKE.

HcxonHble TaHHBIE 1JI51 PACYETOB:

1) mpuBO KOHBeWepa BKJIHOYACT B CeOs 3JICKTPOABUTATENIb M 2 IMOHMKAOIIHE
nepenayi; KHHeMaTH4IecKasl CXxema rmoka3aHa Ha PUCYHKE!

Pucynok. Kunemarnueckas cxema npuBoia

2) mepeIaTouHOE YKCI0 BTOPOI CTYIIEHH 3aJaHO M €r0 U3MEHEHHUE He J0IMyCKaeTCs;

3) 3amaHa CHHXPOHHAs YaCTOTa BPAIEHHS JJICKTPOIABUIATENII U €€ M3MEHEHHUS He
JIOTTYCKArOTCS,

3) 3HaUeHHUs TapaMEeTPOB MPUBO/IA, KOTOPHIC OMPEACIISIIOT UCXOAHbBIC TaHHbBIE:

- 4aCTOTa BpAIIeHHs BRIXOIHOTO Bajia mpuBoaa N3 = 81,6 06/muH;

- MOITHOCTh Ha BBIXOAHOM Bajie ipuBoja P3 = 3,4 kBr;

- IepeIaTOYHOE YHUCII0 BTOPOI CTyImeHu nmpuBoaa Uz = 3,1499999999999999 ;

- CHHXPOHHAas 4YaCTOTa BPAIECHHUS dJCKTPOABUIATEIIS Neynxp = 750 00/MUH.

TpeOyeTrcs BBIMOTHUTD:

1) KUHEMAaTUYECKHI pacueT MPUBOJA HAa OCHOBE MCXOJHBIX JAHHBIX M I0J00paTh
JICKTPOBUTATEII,

2) pacyer IEpBOH CTYNEHH NPHUBOAA IO METOIMKE, H3JI0KEHHOH B METOIUYECKHX
YKa3aHHSIX;



Bapuant 12

BBITIOTHUTD HETIOMHBIN pacueT ¢ 3JIEMEHTaMU MPOCKTHPOBAHUS TIPUBOIA JICHTOYHOTO
KOHBelepa B COOTBETCTBUE C TPEOOBAHUSAMU, U3I0KEHHBIMH HITKE.

HcxonaHblie TaHHBIE /151 PACYETOB:

1) mpuBO KOHBeEWepa BKJIHOYACT B CeOs DJICKTPOJABUTATENIb M 2 TMOHMKAIOIINEC
nepeiay; KHHeMaTH4YecKasi CXxema roka3aHa Ha PUCYHKE!

PI/ICYHOK. Kunematnueckas cxema IIpUBOJa

2) repeaTouHOe YMCIIO BTOPOM CTYIICHU 33/1aHO U €T0 U3MEHECHHUE HE JIOITYCKAeT s,

3) 3ajaHa CHHXPOHHAs YacTOTA BPAICHUS DIICKTPOJBHIATENIsI U €¢ M3MCHCHHUS HE
JOITYCKAIOTCS,;

3) 3HauCHHS TApaMETPOB IPUBOJIA, KOTOPBIC ONPEEIISIOT HCXOIHBIC JAHHBIC:

- YaCTOTa BpAIIICHUs BBIXOJIHOTO Bajia nmpuBoja N3 = 25,7 06/muH;

- MOIIIHOCTb Ha BBIXOJHOM Base npuBoja P3 = 5,0 kBr;

- IepeAaTOYHOE YMCIIO BTOPOMl cTyneHu npusoja Uz = 14 ;

- CHHXPOHHAsI 4aCTOTa BPAILECHHS MJIEKTPOJABUIATENS Neynxp = 750 00/MHUH.

TpebyeTcst BHINOIHUTD:

1) kuHEMaTHYeCKU pacueT NMPHBOAA HAa OCHOBE HMCXOAHBIX JaHHBIX W TOA00paTh
AJIEKTPOJBUTATEb;

2) pacyeT NepBOW CTYNEHH IMPHBOJA MO0 METOIUKE, H3JI0KEHHOH B METOJHYECKUX
YKa3aHMsIX;

Bapuant 13

BBIMOTHUTE HETIONHBIN pacyeT ¢ ANIEeMEHTaMH POESKTUPOBAHHS PUBOJIA JIEHTOYHOTO
KOHBEIepa B COOTBETCTBUE C TPEOOBAHUSIMH, U3TI0KEHHBIMHU HIXKE.

Hcxoanble TaHHBIE [1JI51 PACYETOB!

1) npuBox KoHBeiepa BKJIOYaeT B ceOs JJIEKTPOABUTATEIh W 2 MOHIKAIOIINC
nepeaaun; KHHEMaTHYecKasi cCXxeMa IMOKa3aHa Ha PUCYHKeE:
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PI/ICYHOK. Kunematnueckas cxema IIpUBOJa

2) mepeIaTouHOE YMCI0 BTOPOH CTYIICHH 33J]aHO M €r0 U3MEHEHHUE HE J0IMyCKaeTCs;

3) 3a/aHa CHHXPOHHAs YacTOTa BPAICHHS JJICKTPOIABUIATENII U €€ M3MEHEHHUS He
JIOTTY CKarOTCH;

3) 3HaUCHHUS TApaMETPOB MPUBO/IA, KOTOPBIC ONPEACIISIOT UCXOAHbBIC TaHHbBIC:

- YaCTOTa BpAIIICHUs BBIXOJIHOTO BaJsia mpuBojaa N3 = 137,3 06/muH;

- MOIIIHOCThH Ha BBIXOJIHOM Basie npuBojia P3 = 13,7 kBr;

- IepeAaTOYHOE YUCIIO BTOPOU CTyNEeHHU NMpuBoja Uz = 2 ;

- CHHXPOHHAsI 4aCTOTa BPAIECHHS MICKTPOJABHTATENS Neynxp = 1000 06/MuH.

TpeOyeTcst BHITOJIHUTD:

1) KuHEeMaTUYECKUI pacueT IMPHBOJA HAa OCHOBE MCXOJHBIX JAaHHBIX W I0J00paTh
AEKTPOBUTATEITb;

2) pacyeT TEpBOH CTYNEHW NPHUBOAA MO METOJMKE, H3JI0KEHHON B METOIUYECKHX
YKa3aHMSIX;

BapuanTt 14

BBINOTHUTD HETMOMHBIN pacyeT ¢ 3JIEMEHTaMU MPOCKTHPOBAHUS NPUBOIA JICHTOYHOTO
KOHBE#epa B COOTBETCTBUE C TPCOOBAHHUSIMH, U3JI0KCHHBIMHU HIKE.

Hcxoanble TaHHDBIE 1JIsI PACYETOB!

1) mpuBoa KOHBeHepa BKJIOYaeT B CeOs DIIEKTPOABUTATEIh M 2 TOHMKAIOUIUE
nepeaun; KHHEMaTHYeCKas CXxeMa IMoKa3aHa Ha PUCYHKE:

2) repeaTouYHOe YMCIIO BTOPOM CTYIICHU 33/1aHO U €T0 U3MEHEHHUE HE JIOITYCKaeTCs;

3) 3amaHa CHHXpOHHAs YacTOTa BPAIICHUS AJIEKTPOABHIATEIsI U €¢ M3MCHCHUS HE
JIOITy CKaIOTCH;

3) 3HaYCHHUS TapaMETPOB NIPUBO/IA, KOTOPBIE OMPEICIISIOT UCXOHbBIC TaHHbBIC:

- YaCTOTa BpAIIICHHUs BBIXOJIHOTO Basia mpuBojaa N3 = 133,8 06/muH;

- MOIIIHOCTh Ha BBIXOJJHOM Basie mpuBoja P3 = 4,0 kBr;

- IepeAaToYHOe YUCIIO BTOPOH cTyneHu npusoja Uz = 2,4,

- CHHXPOHHAsI 9aCTOTa BPAIEHHS MIEKTPOABHTATENS Neynxp = 1500 06/MuH.
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PI/ICYHOK. Kunematnueckas cxema IIpuBOJAa

TpeOyeTrcs BBIMOTHUTD:

1) kuHEMAaTHYEeCKUI pacueT MPHBOAA HAa OCHOBE MCXOIHBIX JaHHBIX W MOA00paTh
AEKTPOJBUTATENb;

2) pacyeT TNEepBOM CTYNEHM NPHUBOAA MO METOJIWKE, M3JI0KCHHOH B METOIUYCCKHX
YKa3aHHSIX;

Bapuant 15

BBITIOJTHATE HEMOJHBIA pacueT ¢ AIEMEHTAMH MTPOCKTHPOBAHUS TPUBOJIA JICHTOYHOTO
KOHBelepa B COOTBETCTBUE C TPEOOBAHUSIMU, U3I0KEHHBIMU HIKE.

Hcxonauble 1aHHBIE 1JI51 PACYETOB:

1) mpuBo KOHBEHepa BKJIOYAaeT B CeOs AJICKTPOJABUTATEIh M 2 TOHMKAIOUIUC
nepeiay; KHHeMaTHIecKas cxema Ioka3aHa Ha PUCYHKE:

2) repeaaTouHOe YMUCIIO BTOPOH CTYIICHHU 3a/1aHO U €r0 U3MEHEHHUE HE IOy CKAeTCs;

3) 3a7aHa CHHXPOHHAS YacTOTa BPAIICHUS SJICKTPOIBUTATENIS U ¢ M3MCHCHHUS HE
JIOITYCKAKOTCH,

3) 3HaueHHS TApaMETPOB MPUBO/IA, KOTOPBIC OMPEICIISIOT HCXOIHBIC JaHHBIC:

- YaCcTOTa BpAIlICHUs BBIXOIHOTO BaJsia puBojaa N3 = 164,5 06/muH;

- MOITHOCTh Ha BBIXOAHOM Bajie ipuBoja Pz = 9,7 kBr;

- IEpeIaTOYHOE YHCIIO BTOPOM CTyINeHHU puBoaa Uz = 2,5 ;

- CHHXPOHHAsI 4aCTOTa BPAIECHHS JICKTPOABUTATENS Newnxp = 1500 00/MuH.
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Pucynok. Kunematnueckas cxema nmpuBoia

TpeOyeTcst BHITOIHUTD:

1) kuHEMaTHYeCKUi pacueT NMPHBOAA HAa OCHOBE HMCXOAHBIX JaHHBIX W TOA00paTh
AJEKTPOJBUTATEb;

2) pacyeT TEepBOW CTYICHH MPHUBOJA MO METOAUKE, M3JIOKCHHOW B METOIUYECKUX
YKa3aHUsX;

BapuanTt 16

BbINOAHUTD HEMOMHBIN pacyeT ¢ 3JeMEHTaMU MPOEKTUPOBAHUS IPHUBOJAA JIEHTOYHOTO
KOHBEiIiepa B COOTBETCTBUE C TPEOOBAHUSIMH, U3JI0KCHHBIMHU HIXKE.

Hcxonubie 1aHHbIE 1JI51 PACYETOB:

1) npuBoa KoHBeiHepa BKJIOYaeT B ceOs OJJIEKTPOABUTATEIh W 2 MOHIKAIOIINE
neperayl; KHHEMaTHYeCcKas CXxeMa IoKa3aHa Ha pUCYHKE!
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Pucynok. Kunematnueckas cxema nmpuBoia

2) repeaTouHOe YMCIIO BTOPOM CTYIICHHU 3a/1aHO U €r0 U3MEHECHHUE HE JIOMYCKAeTCs;
3) 3amaHa CHHXPOHHAs YacTOTa BPAIICHHUS DSJIEKTPOABHIraTeIsl U €€ M3MCHEHUS He
JIOITyCKaIoTCH;
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3) 3HaUeHHUs TapaMEeTPOB MPUBO/IA, KOTOPHIC OMPEACIISIIOT UCXOAHbBIC TaHHbIE:

- YaCTOTa BpAIlleHHs BHIXOIHOTO Bajia mpuBojaa N3 = 152,1 06/muH;

- MOITHOCTh Ha BBIXOAHOM Bajie puBoja P3 = 9,5 kBr;

- IepeAaToYHOe YUCIIO BTOPOH CTyneHu npuBoja Uz = 2,4,

- CHHXPOHHAs 9aCTOTa BPAIECHUS dJICKTPOABUTATENS Neynxp = 1500 06/MuH.

TpeOyeTrcs BBIMOTHUTS:

1) KUHEMAaTHYECKHII pacueT MPUBOJA HAa OCHOBE MCXOJHBIX JAHHBIX M IOJ00paTh
JICKTPOBUTATEII,

2) pacuer IEpBOH CTYNEHH NPHUBOAA IO METOIWKE, H3JI0KEHHOH B METOIUYECKHX
YKa3aHUSIX;

Bapuanr 17

BBINoJIHUTE HEMOJHBIA pacyeT C 3JIEMEHTaMHU MPOCKTUPOBAHUA MPUBOJIA JIECHTOYHOTO
KOHBeIiepa B COOTBETCTBUE C TPEOOBAHUSIMHU, U3JI0KEHHBIMU HUKE.

Hcxoanbie 1aHHbIE 1JI51 PACYETOB!

1) mpuBoa KOHBeHepa BKJIOYaeT B CeOs DIIEKTPOABUTATEIh M 2 IOHIKAIOLIUE
nepeaadn; KWHeMaTH4ecKas cXxeMa MoKa3aHa Ha PUCYHKE:

/AR

PI/ICYHOK. Kunematnueckas cxema IMpuBOJa

2) repeaTouHOe YMCIIO BTOPOM CTYIICHU 33/I1aHO U €T0 U3MEHEHHUE HE JIOITYyCKaeTCs;

3) 3ajmaHa CHHXPOHHAs YacTOTa BPAILICHUS DIICKTPOJBHIATENII U €¢ M3MCHCHHUS HE
JIOTyCKaloTCS;

3) 3HaUCHHS TApaMETPOB IIPUBO/IA, KOTOPHIEC ONPEEIISIOT HCXOIHBIC JAaHHBIE:

- YaCTOTa BpAICHUs BBIXOJHOTO Basia mpuBojaa N3 = 109,3 06/muH;

- MOIIIHOCTh Ha BBIXOJHOM Bauie npuBona P3 = 6,8 kBr;

- IepeAaTOYHOE YUCIIO BTOPO CTYNEHH MpuBoa Uz = 2,5 ;

- CHHXPOHHAsI 4aCTOTa BPAIECHHS JICKTPOABHTATENS Neynxp = 1000 00/MuH.

TpeOyeTcst BBINOIHUTS:

1) kuHEeMaTHYeCKUil pacyeT MPHUBOJA HA OCHOBE HCXOIHBIX NAHHBIX U IMOI00paTh
AJIEKTPO/IBUTATEb;

2) pacyeT TEepBOW CTYICHM MPHUBOJA MO METOAUKE, M3JIOKCHHOW B METOIUYCCKUX
yKa3aHUsIX;
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Bapuant 18

BhITIOJIHUTE HEMOJHBIN pacueT ¢ ANEMEHTaMH MPOSKTHPOBAHUS TPUBOJIA JIECHTOYHOTO
KOHBeIiepa B COOTBETCTBUE C TPEOOBAHUSIMHU, U3JI0KEHHBIMU HIKE.

Wcxonublie naHHbIE 7151 paCYETOB!

1) mpuBOx KOHBeWepa BKJIIOYACT B CeOs 3JICKTPOABUTATENIb M 2 IMOHMKAOIIHE
nepeiayi; KHHeMaTH4IecKasi CXeMa Imoka3aHa Ha PUCYHKE!

/AN

Pucynok. Kunematnueckas cxema nmpuBoia

2) mepeaTouHOE YKCIIO0 BTOPOH CTYIICHH 33J]JaHO M €r0 U3MEHEHUE HE J0IyCKaeT S,

3) 3a7aHa CHHXPOHHAs YacTOTa BPAIICHUS SJICKTPOIBUTATENISI U ¢ M3MCHCHHUS HE
JIOITYCKAKOTCH,

3) 3HaueHHs TApaMETPOB MPUBO/IA, KOTOPBIE OMPEICIISIOT HCXOIHBIC JTaHHBIC:

- YaCTOTa BpAIICHUs BBIXOJHOTO Bajyia mpuBojaa N3 = 113,8 06/muH;

- MOIITHOCTh Ha BBIXOAHOM Bajie ipuBoja P3 = 5,6 kBr;

- IEPeIaTOYHOE YHCII0 BTOPOM CTyNeHHU puBoAa U2 = 2,4;

- CHHXPOHHAasI 4acTOTa BpaieHus diekrpoasurarens Ncuaxp = 1000 06/muH.

TpeOyeTrcs BBIMOTHUTS:

1) kuHEMAaTHYEeCKUI pacueT MPHBOAA HAa OCHOBE MCXOIHBIX JaHHBIX W MOA00paTh
AIEKTPOBUTATENb;

2) pacyer TEepBOM CTYNEHW NPHUBOAA MO METOJWKE, M3JI0KCHHON B METOIUYCCKHX
YKa3aHHSIX;

Bapuant 19

BEINOTHUTE HEMOMHBIN pacyeT ¢ 3JIEMEHTaMU MPOSKTHPOBAHUS TIPUBOAA JICHTOYHOTO
KOHBeWepa B COOTBETCTBUE C TPEOOBAHUSIMH, U3JI0KEHHBIMU HIKE.

HcxonHble TaHHBIE 17151 paCYETOB!

1) mpuBo KOHBeWepa BKJIOYACT B CeOs DICKTPOJABUTATENb W 2 TOHWKAOIIHNE
nepeaadn; KHHEMaTHIeCcKasi cCxeMa IMoKa3aHa Ha pUCYHKE:

40



/N

1+

U
Pucynok. Kunemarnueckas cxema nmpusoza

2) mepeIaTouHOe YMCI0 BTOPOH CTYIEHH 3aJ]aHO M €r0 M3MEHEHHUE He J0IMyCKaeTCs,

3) 3amaHa CHHXPOHHAs YaCTOTa BpAIEHHS JJICKTPOIABUIATENII U €€ M3MEHEHHUS He
JIOTTYCKArOTCS;

3) 3HaUeHHUs TapaMEeTPOB MPUBO/IA, KOTOPBIE OMPEACIISIIOT UCXOHbBIC TaHHbBIE:

- 4aCTOTa BpAIlIeHUs BRIXOAHOTO Basa npuBoaa N3 = 114,0 06/muH;

- MOITHOCThH Ha BBIXOAHOM Bajie mpuBoja P3 = 11,2 kBT;

- IepeIaTOYHOEe YHCII0 BTOPOH CTyTNeHu npuBoaa U2 = 1,9;

- CHHXpOHHas 4acTOTa BpaleHus saekrpoasurates Ncuaxp = 1000 o6/muH.

TpeOyeTrcs BBIMOTHUTD:

1) KUHEMAaTUYECKHI pacueT MPUBOJA HAa OCHOBE MCXOJHBIX JAHHBIX M I0J00paTh
JICKTPOABUTATEIIb,

2) pacyer IEpBOM CTYNEHH NPHUBOAA IO METOIUKE, H3JI0KEHHON B METOIUYECKHX
YKa3aHUSIX;

Bapuant 20

BrBIMOTHUTE HEMONHBIA pacyeT ¢ AJIEMEHTaMU ITPOCKTUPOBAHUS IIPUBOAA JIEHTOYHOTO
KOHBelepa B COOTBETCTBUE C TPEOOBAHUSAMU, H3I0KEHHBIMH HITDKE.

Wcxonnbie nanHbie )11 pacueTOB:

1) mpuBoa KOHBeHepa BKJIOYaeT B CeOs DIIEKTPOABUTATEIh M 2 IOHMKAIOIIUE
nepeiayy; KHHEeMaTH4YecKasi CXeMma roka3aHa Ha PUCYHKE!

2) mepeIaTouHOe YMCI0 BTOPOH CTYIICHH 331aHO M €r0 M3MEHEHHUE HE J0MyCKaeT s,

3) 3a/aHa CHHXPOHHAs YaCcTOTa BpAIEHHS DJICKTPOIABUIATENII U €€ M3MEHEHHUS He
JTOTTY CKatoTCH;

3) 3HaUCHHUS TApaMETPOB MPUBO/IA, KOTOPBIC OMPEACIISIIOT UCXOAHbBIC TaHHbBIC:

- YaCcTOTa BpAIlleHHs BBIXOJHOTO Basia mpuBojaa N3 = 171,1 06/muH;

- MOIIIHOCTh Ha BBIXOJTHOM Basie npuBoja P3 = 6,5 kBT;

- IepeAaTOYHOe YUCIIO BTOPOH CTyneHu npuBoja U2 = 2,7,

- CHHXPOHHAsI 4aCTOTa BpalleHus diekTpoasurarens Ncuaxp = 1500 06/muH.
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Pucynok. Kunematnueckas cxema nmpuBoia

TpeOyeTcst BHITOIHUTD:

1) kuHEMaTHYeCKUi pacueT NMPHBOAA HAa OCHOBE HMCXOIHBIX JaHHBIX W TOA00paTh
AJIEKTPOBUTATEb;

2) pacyeT TMEpPBOW CTYNCHHM MPHUBOJA MO METOAMKE, M3JIOKECHHOH B METOAMYCCKUX
YKa3aHUSX;

Bapuanr 21

BbINOIHUTE HEMOJHBIN pacueT ¢ ANEeMEHTaMH MPOESKTUPOBAHUS MPUBOJIA JIEHTOYHOTO
KOHBelepa B COOTBETCTBUE C TPEOOBAHUSAMU, H3I0KEHHBIMH HITKE.

Hcxonnbie nanHbie )11 pacueTOB:

1) mpuBO KOHBeWepa BKJIHOYACT B CeOs DJICKTPOJABUTATENIb M 2 IMOHMKAOIINE
nepeaadl; KHHeMaTU4ecKas cXxeMa MoKa3aHa Ha PUCYHKE:

Pucynok. Kunematnueckas cxema nmpuBoia

2) repeaaTouHOe YMUCIIO BTOPOM CTYIICHU 3a/1aHO U €r0 U3MEHEHHUE HE IOy CKaeTCs;

3) 3a7aHa CHHXPOHHAS YacTOTa BPAICHUS SJICKTPOIBUTATENS U ¢ M3MCHCHHUS HE
JIOITYCKAKOTCH,

3) 3HaueHHS TApaMETPOB MPUBO/IA, KOTOPBIC OMPEICIISAIOT HCXOIHBIC JaHHBIC:

- YaCcTOTa BpAIICHUs BBIXOHOTO Basyia mpuBojaa N3 = 170,8 06/muH;

- MOIITHOCTh Ha BBIXOAHOM Bajie ipuBoja P3 = 6,7 kBr;

- IepeIaTOYHOE YMCII0 BTOPOM CTyNeHHU puBoAa U2 = 2,4;

- CHHXPOHHAsl 4aCTOTa BpalleHus diekTpoasurarens Ncuuaxp = 1500 06/muH.

TpeOyeTcst BHITOJHUTD:

1) KHHEMaTHYECKHII pacueT MPUBOJA HAa OCHOBE MCXOIHBIX JAHHBIX M IOJ00paTh
AJIEKTPOJIBUTATEII,

2) pacyer TEepBOM CTYNEHM NPHUBOAA MO METOJUKE, M3JI0KCHHON B METOIUYCCKHX
YKa3aHUSIX;
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Bapuant 22

BBITIOTHUTD HETIOMHBIN pacueT ¢ 3JIEMEHTaMU MPOCKTHPOBAHUS TIPUBOIA JICHTOYHOTO
KOHBelepa B COOTBETCTBUE C TPEOOBAHUSAMU, U3I0KEHHBIMH HITKE.

Hcxomubie maHHBIC JISI pACYCTOB:

1) mpuBO KOHBeEWepa BKJIHOYACT B CeOs DJICKTPOJABUTATENIb M 2 TMOHMKAIOIINEC
nepeiay; KHHeMaTH4YecKasi CXxema roka3aHa Ha PUCYHKE!

==E8S

PI/ICYHOK. Kunematmueckas cxema IIpuUBOJa

2) mepeIaTouHOe YMCIO BTOPOH CTYIICHH 33]aHO M €r0 U3MEHEHHUE HE J0MyCKaeTCs;

3) 3amaHa CHHXPOHHAs YaCcTOTa BpAIEHHS DJICKTPOIABUIATENII U €€ M3MEHEHHUS He
JIOTTYCKaKOTCS,

3) 3HaUCHHUS TapaMETPOB IMPUBO/IA, KOTOPBIC OMPEACIISIOT UCXOHbBIC TaHHbBIC:

- YaCTOTa BpAIICHHUs BBIXOIHOTO Bajia mpuBoaa N3 = 92,8 06/muH;

- MOIIIHOCTh Ha BBIXOJIHOM Basie npuBoja P3 = 4,8 kBrT;

- IepeaaToYHOe YUCIIO BTOPOH CTyneHu npuBoaa U2 = 2,6;

- CHHXPOHHAasl 4acTOoTa BpaieHus diekrpoasurarens Ncuaxp = 1000 06/muH.

TpeOyeTcst BHITOJHUTD:

1) KUHEMAaTUYECKHI pacueT TMPUBOJA HAa OCHOBE HMCXOJHBIX JAHHBIX M IOJ00paTh
AEKTPOBUTATEIT,

2) pacyeT MIEpBOH CTYNEHH NPHUBOAA IO METOIMKE, M3JI0KEHHON B METOIUYECKHX
yKa3aHUsX;

Bapuant 23

BBIMOHUTE HETIONHBIN pacyeT ¢ ANIEeMEHTaMH POESKTUPOBAHHS PUBOJIA JIEHTOYHOTO
KOHBEIepa B COOTBETCTBUE C TPEOOBAHUSIMH, U3TI0KEHHBIMHU HIXKE.

Hcxonnble TaHHBIE 7151 pACYETOB:

1) npuBox KoHBeiepa BKJIOYaeT B ceOs JJICKTPOABUTATEIh W 2 MOHIKAIOIINC
nepeaaun; KHHEMaTHYeCcKasi cCXxeMa IMOKa3aHa Ha PUCYHKeE:

D

Pucynok. Kunematnueckas cxema nmpuBoia



2) mepe1aTouHOe YKCI0 BTOPOH CTYIEHH 3a]aHO M €r0 H3MEHEHHUE HEe J0IMyCKaeTCs;

3) 3amaHa CHHXPOHHAs YacTOTa BpAICHHS JJICKTPOIABUIaTENII U €€ HM3MEHEHHUS He
JIOTTYCKAKOTCS;

3) 3HaYCHHUs TapaMEeTPOB MPUBOIA, KOTOPHIC OMPEACIISIIOT UCXOAHbIC TaHHbBIC:

- YaCTOTa BpAIIEHHUs BIXOIHOrO Bajia mpuBoaa N3 = 33,7 06/muH;

- MOIIIHOCTh Ha BBIXOJTHOM Basie npuBojia P3 = 4,1 kBr;

- IepeIaTOYHOE YHUCII0 BTOPOM CTYTEHU MpuBoaa U2 = 2,7;

- CHHXPOHHAsI 4aCTOTa BpalleHus diekTpoasurarens Ncuaxp = 1500 06/muH.

TpeOyeTrcs BBIMOTHUTS:

1) KUHEMAaTUYECKHII pacueT MPUBOJA HAa OCHOBE MCXOJHBIX JAHHBIX M IOJ00paTh
AICKTPOBUTATEIT,

2) pacyeT MEpBO CTyNEHM NPHUBOAA IO METOIUKE, M3JI0KEHHOW B METOJUYECKHX
YKa3aHUSIX;

Bapuant 24

BbINOAHUTE HEMOMHBIN pacueT ¢ 3JIEMEHTaMU MPOEKTUPOBAHUS IPUBOJAA JIEHTOYHOTO
KOHBEIepa B COOTBETCTBUE C TPEOOBAHUSIMH, U3JI0KECHHBIMHU HIKE.

WcxonHble TaHHBIE 151 paCYETOB!

1) npuBoa KOHBeiepa BKJIOYaeT B ceOsi JJIEKTPOABUTATEIb W 2 MOHIKAIOIINC
nepeayl; KHHEMaTH4YeCcKasl CXxeMa IoKa3aHa Ha pUCYHKE!

—

PI/ICYHOK. Kunematnueckas cxema IIpuBOJa

2) mepe1aTouHOe YMCI0 BTOPOI CTYIICHH 3a1aHO M €r0 U3MEHEHHUE HE J0IMyCKaeTCs;

3) 3amaHa CHHXPOHHAs YacTOTa BpAIEHHS DJICKTPOIABUIATENII U €€ M3MEHEHHUS He
JIOTTYCKAKOTCS;

3) 3HaUCHHUS TapaMETPOB MPUBO/IA, KOTOPBIC OMPEACIISIIOT UCXOAHbBIC TaHHbBIC:

- YaCTOTa BpAIIEHHUs BBIXOIHOTO Bajia mpuBoaa N3 = 32,3 06/muH;

- MOIIIHOCTh Ha BBIXOJIHOM Basie npuBoja P3 = 4,8 kBrT;

- IepeaaTOYHOe YUCIIO BTOPOU CTyNeHu npuBoja U2 = 2,5 ;

- CHHXPOHHAasI 4aCTOTa BpaleHus diekTpoasurarens Ncuaxp = 1500 06/mMuH.

TpeOyeTrcs BBIMOTHUTS:

1) KUHEMAaTUYECKHI pacueT TMPUBOJA HAa OCHOBE MCXOJHBIX JAHHBIX M IOJ00paTh
AIEKTPOIBUTATEIT,

2) pacyeT IEpBOM CTYNEHHW NPHUBOAA IO METOIMKE, H3JI0KEHHOH B METOIUYECKHX
yKa3aHUsX;



Bapuant 25

BBIMOIHUTE HETIONHBIN pacyeT C ANIEMEHTaMH POESKTUPOBAHMS PUBOJIA JIEHTOYHOTO
KOHBEIepa B COOTBETCTBUE C TPEOOBAHUSIMH, U3TI0KEHHBIMHU HIXKE.

Hcxoanble TaHHBIE [1JI51 PACYETOB!

1) npuBoa KoHBeiHepa BKJIOYaeT B ceOs JJIEKTPOABUTATEIh W 2 MOHIKAIOIINC
nepeadn; KHHEeMaTHYecKasi cCxeMa IMOKa3aHa Ha PUCYHKeE:

I_I_I
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Pucynok. Kunematnueckas cxema nmpuBoia

2) mepeIaTouHOE YKCI0 BTOPOi CTYIIEHH 3aJaHO U €r0 U3MEHEHHUE He J0MyCKaeTCs;

3) 3amaHa CHHXPOHHAs YaCTOTa BPAIEHHS DJICKTPOIABUIATENII U €€ M3MEHEHHUS He
JIOITYCKArOTCS,

3) 3HaYeHHUs TapaMEeTPOB MPUBO/IA, KOTOPHIC OMPEACIISIIOT UCXOAHbBIC TaHHbIE:

- 4aCTOTa BpAIIEHHs BRIXOIHOrO Bajia mpuBojaa N3 = 18,0 06/muH;

- MOIITHOCTh Ha BBIXOAHOM Bajie ipuBoja Pz = 4,9 kBr;

- IepeaaToYHOE YUCIIO BTOPOH CTyNeHU mpuBoa Uz = 2,7,

- CHHXPOHHAs 9aCTOTa BPAIECHUS dJICKTPOABUTATENS Neynxp = 1000 06/MuH.

TpeOyeTrcs BBIMOTHUTS:

1) KUHEMAaTUYECKHI pacueT MPUBOJA HAa OCHOBE MCXOJHBIX JAHHBIX M IOJ00paTh
DJICKTPOJBUTATEII,

2) pacuer IEpBOM CTYNEHH NPHUBOAA IO METOIMKE, H3JI0KEHHOH B METOIUYECKHX
yKa3aHUsAX;

Kpurepun oueHku:
Kpurepuii MakcuMaibHOM OlleHKH — 15 0aJ1JI0B:

BreimostHeHbl Bce TpeOoBaHus 3amaHus K pabore. KuHemaTtmueckuwe pacdeTsl
BBITIOJIHEHBI C MHUHHUMAJIbHBIMH TOTPEHTHOCTSMU. BbIOpaHbl CTaHIApTHBIE 3HAYCHHS
KMHEMAaTUYeCKUX  mapameTpoB  mnepefad. [logoOpan  Hambosnee  panMoOHaIbHBIN
ANIEKTPOBUTATENh NpuBOJa. PacueT mepenaun BeIMoaHEH Oe3 ommOok. BriOpan Hambomee
3 exTUBHBIN MaTepuan u TepMooOpadoTka. Bece BeIMUMHBI COOTBETCTBYIOT CTaHIAPTHBIM
3HaueHusM. [1o pe3ynbpTaTam pacyeToB akKKypaTHO M IPAMOTHO BBIIIOJIHEH 3CKU3 MepeIauH.

Kpurepuii ouenku Ha 8 6a/1710B:

Bemonnensl Bce TpeboBaHMsA 3amaHMs K paOore. KuHemaruueckue pacueTsl
BBIMIOJIHEHBl C HEKOTOPBIMU  TOTPEIIHOCTAMU. BpIOpaHbl cTaHIapTHbIE 3HAYEHUS
KMHEMAaTUYECKUX MNapaMeTpoB nepenad. IIpu BeIOOpe 3iieKTpoABUraTesns NPUBOJA B3ST HE
caMmblil palMOHaJIbHBIA BapuaHT. Pacuer mepemauu BbinojiHeH 0e3 ommOok. BuiOpan He
camblii 3¢ dexTuBHBII MaTepuan U TepMooOpaboTka. Bce BenMMYMHBI COOTBETCTBYIOT
CTaHIApTHBIM 3HauyeHHsiM. [lo pe3ynpTaTamMm pacyeToB C HEKOTOPBIMHU HEIOCTATKAMHU
BBITIOJIHEH 3CKU3 MEpeIayu.
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KpuTtepuii MUHUMAJbHON oneHKH — 1 6aI:

BreimonHeHbl He Bce TpeOoBaHus 3amaHus K pabore. KuHemarnueckue pacdersl
BBITIOJIHEHBI C 3HAYUTENIbHBIMH TOTPEHIHOCTSIMU. BbIOpaHbl CTaHIApPTHBIE 3HAYCHUS
KMHEMAaTUYECKUX T[apaMeTpoB Imepelnad. OIEKTPOJBUraTesib IMpUBOAAa BbIOpaH ¢
CYIIECTBEHHON HeIOrpy3Koi. PacdeT mepemayu BBIMOJHEH C HEKOTOPHIMH OIIHOKAMHU.
BriOpan HeadekTuBHBI Martepual U TepMooOpaboTka. Bce BenMUMHBI COOTBETCTBYIOT
CTaHJApPTHBIM 3HaueHMsIM. [lo pesyiapTaTaM pacueToB BBIMOJHEH JSCKU3 Mepeladyud Cco
MHOECTBOM HEJIOCTaTKOB.

KpuTtepuii oeHKH <HEYI0BJIETBOPUTEIbHO!

Ecnu xoTsi Obl OIMH M3 MEPEYMCICHHBIX KPUTEPHEB JUIi MHUHUMAJIbHOW OIICHKH HE
COOJTFO/TaeTCs, BBICTABIIACTCS OLICGHKA «HEYJIOBJICTBOPHTEIBHO», paboTa BO3BpalllacTCs Ha
TOpaboTKY.
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MuHucTepcTBO HAyKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HmxHexkaMCKHH XMMHKO-TEXHOJIOTHUECKHH HHCTUTYT ((rtna)
dbenepaabHOTO TOCYIapCTBEHHOTO OO0 PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIE0BATENBCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hampasnenne mnomaroroBku__ 18.03.02 «DHepro- u pecypco- cbOeperaroniye Mpoiecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u Haumenosanue)

ITpodunas/mporpamma: _ «MallIMHbI U alliapaThl XUMUYECKUX IPOM3BOICTB
(raumenosanue)

Cemectp 4

Tembl pedepatoB

10 AUCLIUITIINHEC HeTaHI/I MalllnH
(HarMeHOBaHUE JUCIUTUTHHBI)

1. OG30p u ananu3 cranaaptoB P®d B obmactu cucreM aBTOMaTHU3WPOBAHHOIO
POSKTUPOBAHUSI.

2. CpaBHuTenbHBIM aHanu3 crnocoboB kinaccudukanuun CAIIP B cooTBeTcTBUU CO
ctangaptamu P® u o0menpuHsITON MEXTyHAPOIHON KiIacCH(pUKAIUEH.

3. O630p coBpemennbix CAD/CAE/CAM-crcTeM HUKHETO YPOBHSI.

4. 0630p coBpemernbix CAD/CAE/CAM-cuctem cpeiHero ypoBHs.

5. 0630p coBpemennbix CAD/CAE/CAM-cuctem BepXHEro ypoBHSI.

6. CucreMbl ~ aBTOMAaTU3UPOBAaHHOTO  TPOSKTHPOBAHUS B XUMHYECKOW |
HEe(PTEXUMHUYECKOU MTPOMBITINIEHHOCTH.

7.CucrteMbl  aBTOMAaTHU3MPOBAHHOTO MPOEKTUPOBAHMS B  MPOMBIIUIEHHOM H
TPaXKIAHCKOM CTPOUTEIILCTBE.

8. TBepaoTenbHOE MOeTUpOBanue mpu perieHun 3aaad CAIIP.

9. BeimosiHeHHe TEKCTOBOM U rpaduyeckoil JOKYMEHTAllMh C TMOMOIIbIO CHUCTEMBI
CAD/CAE Ackon KOMIIAC 3D.

10. Bemmosnnenne Mexanudeckux pacuetoB ¢ mnomompeio CAD/CAE - mnakera
WINMACHINE.

11. ABTOMAaTHU3UPOBAHHOE MPOCKTUPOBAHNE XUMHUKO-TEXHOJIOTHYECKUX IPOIECCOB C
nomoristo porpammbl CHEMCAD.

12. O630p u aHaIu3 (GYHKIIMOHATLHOCTH COBPEMEHHBIX CBOOOTHO-
pacnpoctpansembix CAD/CAE/CAM — cucrem.

13. Ilpumenenue CAIIP npu pemieHnn 3aiady KOHCTPYUPOBAHUS U pacueTa XHUMHKO-
TEXHOJOTUYECKUX MPOIIECCOB U MPOU3BOJICTB.
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14. Bompockl opranuzannoHHoro obecrneuenuss CAIIP Ha mpeanpusTHsSX XUMHKO-
TEXHOJIOTUYECKOTO PO,

15. [Ipumenenue CAIIP B 1uMIOMHOM MPOEKTUPOBAHUU.

16. MupoBoii onbIT puMeHeHus1 cpencTB pazpadorku CAIIP mpu mpoexkTupoBaHUM
00BEKTOB XMMHKO-TEXHOJOTUYECKOIN OTpacIIu.

17. Ilpumenenne CAIIP B nmpou3BOACTBEHHBIX TEXHMUYECKUX CHUCTEMax peaibHOro
BPEMEHH.

Kpurtepuu oneHku:

MuHnmansHOe Yucio 6amioB — 1 6ajut BEICTaBIsSETCA NPU HEAOCTATOYHON CTETIEHU
PaCKpBITHsI TEMBI B XOJIe¢ CBOETO BBICTYIUICHHS, NMPUBEACHUS HEYETKHX apTyMEHTOB W HE
BIIOJIHE AKTHBHOE y4YacTHE B JUCKYCCHUHU IO Mpobiieme, KOTopas ObUIa pacKpbiTa B XOJ€
JOKJIaa.

MaxkcumanbHoe uucio 6amioB — 13 0ammoB BBICTABISETCS NPU TOTHOLEHHOM
PacKpbITHM TEMbl B XOJ€ CBOETO BBICTYIUICHHS, NPHUBEACHUS YETKHUX apryMEHTOB H
JI0Ka3aTeNbCTB, a TaK)Ke aKTUBHOE y4yacTHe B JAUCKYCCHHU IO Tpolieme, KoTopas Oblia
packpsITa B X0/I€ JOKJIa/a.



MuHucTepCTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit @enepauuu
HikHeKaMCKUH XUMHKO-TEXHOJIOTHUECKHI UHCTUTYT ((rtran)
(enepanbHOro ToCy1apCTBEHHOTO OI0IKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIETr0 00Opa30BaHUs
«KazaHckuil HalMOHAJIbHBIN UCCIIEI0BATENHCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHWYECKUU

Kageopa__Mamun n anmapatoB XMMHUYECKUX TPOU3BOJICTB

Hampasnenne nonroroBku_18.03.02 «DHepro- u pecypco- cOeperaronine Iporecchl B
XUMHUYECKON TEXHOIOTHUU, OMOTEXHOIOTUN ¥ HEPTEXUMUM»

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «MalllvHbI U annapaThl XUMUYECKUX IPOU3BOICTBY
(raumenosanue)

Cemectp 5
KonTpoabHasi pabora

110 JUCIIUITJIINHEC I[eTaJII/I MalllnH
(HaMMeHOBaHKE JUCIMILIUHBI)

Tema: Bajbl 1 ocu
3aganue:

[IpenBaputenbHble pacyeThl MOKA3aldM, YTO B LI€X€ MOATOTOBKU PACTHTEIbHOTO
CBIPbSl  CYIIECTBYET BO3MOXKHOCTH TMOBBIIIEHUS J(pPekTUBHOCTH pabOThl  BCETo
TEXHOJOTUYECKOTO KOMIUIEKCA 3a CYET YBEIWYCHHS IPOU3BOJUTEIHHOCTH HACOCHOTO
obopynoBanus. [IpenmonaraeTcss 3aMeHUTh INTAaTHBIM LIEHTPOOESKHBIM HACOC MOAAYU
ChIpbsl Ha OoJiee OBICTPOXOAHBIA. YacToTa BpalleHHsl Bajla HOBOTO HAcOCa COCTaBIIsIET
2960 munt. Dcku3 Bana MpUBENEH HAa PUCYHKE.

JIJIst ICKITFOYEHUST BO3MOYKHOCTH PE30HAHCA HEOOXO0IUMO OIIPEICITUTh:

- KPUTUYECKYIO YaCTOTYy BpAIllEHUs Baja,

- IMara3oH OMACHBIX YaCTOT BpaIICHUS,

- K03 DHUITUEHT TMHAMUYHOCTH,

- HaMpsDKEHUS U 1epopMaIiuu py 3aJaHHOM YaCcTOTE BPAICHUS.

[Tpu coBnanenuu paboyeil 1 KPUTHUECKUX YACTOT BpaIlleHHUs Bajla MEXaHUKY I1eXa
HY>KHO TIOJITOTOBUTH TEXHUUYECKHUE MPEIIOKECHUS ISl UCTIPABIICHUSI CUTyanuu. PacyeTsl
HEOOXOIMMO BBITIOIHUTH ¢ ToMoIbio mporpammbel WinCritic.

/ |/ | R

PI/ICYHOK. DCKH3 Bajla Hacoca K 3aJaHUIO

Kpurtepuu ouneHku:
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Kpurepnii MmakcumanbHoi oneHku — 15 6asioB
1) pacueT KpUTUYECKOW CKOPOCTH BpalllcHHUS BaJia BHIOJIHEH 0€3 OINOO0K;
2) aHAIMTHYECKHU BBIYMCIICH THAMa30H OMACHBIX YacTOT BPAIICHHUS BaJia;
3) BerumciieH K03()PUIMEHT TUHAMHUYHOCTH JJIs 3aJaHHOM YaCTOThI BpaIllCHHS,
4) HaiiieHbl HANPSHKEHUS U HauOobIue 1ehopMaIi;
5) ¢ MOMOIIBIO KOMIBIOTEPHOW MPOrpaMMbl CMOJCIUPOBAHBI Pa3IMYHbIC BapUAHTHI
KOMITOHOBKH BaJjia M HalJieHa ONTUMalIbHas,
6) rpaMOTHO O(POPMIICHO TEXHUYECKOEC 00OCHOBAHUE PEIICHUS 3a/1auH;
7) MOJyYeHHbIC PEUICHUs YCICIIHO 3allUIICHbI BO BpeMs MyOJIMYHOTO OOCYKICHUS B
rpynmne.

Kpurtepuii ouenku Ha 8 6a/1/10B:
1) pacyet KPUTUYECKOI CKOPOCTH BpAIIICHHsI Bajla BBIMOJIHEH 03 OMINOOK;
2) aHAIMTHYECKH BBIYMCIICH TUAITa30H OMACHBIX YacTOT BPAICHHUS BaJa,
3) BBIUUCIICH KOADPHUIUCHT TUHAMHUYHOCTH VIS 33/IaHHOM YaCTOThI BPAILIICHUS;
4) HaliJIcHbI HATIPSDKEHUS | AedopMmaruu;
5) odopmieHO TexHHYECKOe OOOCHOBAaHUE PCIICHUS 3aJadd C  HEOOJBIIMMU
HE/I0CTaTKAMU;
6) mMoJlydeHHbIC PEHICHUs, B IEJIOM, XOPOIIO 3alIMIICHbI BO BpeMsl IMyOJIMYHOTO
00CY>XIeHUS B TPYTIIIE.

Kpurepnii MunumanbHoi ouenku — 1 6anna:
1) pacyeT KPUTUIECKOI CKOPOCTH BpAIIEHHsI Bajla BHIIIOJIHEH 03 OMINOOK;
2) nrana3oH OMACHBIX YaCTOT BPAICHHs Bajla PACCUUTAH C OLIMOKaMH;
3) BbruncIeH KOA(GUIMEHT TUHAMUYHOCTH JIUTsl 33 JAHHOM YaCTOThI BPAILICHHUS,
4) HanpspKeHHS U 1e(OPMALIUU OTIPE/ICIICHBI HETOYHO;
5) odopmieHO TeXHHMYECKOe OOOCHOBaHHE pEUICHHsS 3aJaddl C CYIIeCTBCHHBIMH
HEJJOCTATKAMH;
6) mMmoJlyueHHbIC PEIICHUs YJIOBICTBOPUTEIBHO 3alIMIICHBI BO BpeMs ITyOIMIHOTO
00CY>KJIeHHs B IpyIIIIE.

Kpurepuii oneHKH «Hey10BJIeTBOPUTEIbHOY!

OneHka «HEeyJOBJIETBOPUTEIBHO» BBICTABIISIETCS. B TOM CIIy4ae, €CJIM HE BBIIIOJIHEH XOTs
Obl OJIMH MTYHKT KPUTEPUEB MUHUMAJIbHOM OLIEHKH.
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MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroniye mpolecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u naumenosanue)

ITpoduas/mporpamma: _ «MallMHbI U aliapaThl XUMUYECKUX TPOU3BOICTB
(raumenosanue)

Cemectp 5

TeMbl 11 co0ece10BaAHUSA
10 JTUCIUIUINHE JleTany Maluve

(HauMeHOBaHHUE TUCLUTIINHEL)

Tema: Coennnenusi BajioB. My(pTbl 1 BTYJIKH.

1) [MpuHIMI pabOTHI U HA3HAYEHUE COCTMHUTEILHBIX MY (]T.

2) Kimacc Mmy(dt, HOCTOSIHHO COSTMHSIONIUX BaJIbl.

3) Komniercupyrorue MydTbl — Ha3HaYCHUE, TPUHITUIT PA0OTHI, YCTPOUCTRO.

4) Yupyrue Mmy(Thl — Ha3HaYCHHE, IPUHIUT PpabOThI, yCTPOHCTBO.

5) IlpenoxpaHuTeNbHbIC My(PThl — HA3HAYCHUE, IIPUHITUIT PA0OTHI, YCTPOMCTBO.

6) Llenubie 1 3yOuaThic My()ThI — HA3HAYCHHE, IPUHIIAI paOOTHI, YCTPOHCTRBO.

7) CuernHble MyQThI — HA3HAYCHUE, TPUHIUIT PA0OTHI, YCTPOUCTRBO.

8) CamoympaBisiembie MyQThl — Ha3HAYCHHUE, IPUHIIAIT PAOOTHI, YCTPOUCTBO.

9) MybThI CBOOOIHOTO X0/1a — Ha3HAUYECHUE, IPUHIIMIT PabOTHI, YCTPOMCTBO.

10) TlpoektupoBanre My(T pa3IMYHBIX KJIACCOB C HMCIIOJIL30BAHHEM IPOTPAMMHBIX

CPEICTB.
11) MydThl TOCTOSIHHBIC, YIIPABJISIEMbIC U CaMOYIIpaBJIsieMbIe. Ha3HAYCHHUE.
12) Mydtel THyXHWe, yOpyrue W KOMIICHCHUPYIOIIME. KOHCTPYKIMH, MOJI00p,
CpaBHUTENIbHAS XapaKTEPUCTHKA.
13) Komnencupytomasi criocoOOHOCTh My(DT ¥ JOMOJHHUTENbHBIE HArpy3Kd Ha JETaln
MPUBOJIOB.
14) AmopTH3upyolias u AeMndupyromas crrocooHOCTb My PT.
15) Cuemnnbie ynpasisieMble My(QThl: KOHCTPYKIIUH, IPUMEHEHUE.
JOXpaHUTENbHbIE, OOTOHHBIE, HEHTPOOEKHBIE: KOHCTPYKIIUH,

pPUMEHEHHE.
17) VYupyrue siaeMeHThl My(pT | JAPYrHX Y3JI0B. Ha3HauCHHE, KJacCHUpHUKAIWs,
MaTepHualibl, OCHOBHBIC TTaPaMETPHI.



Kpurepuu oneHKu:

MakcuManpHOEe 4YHciio 0amToB — 11 0alioB BBICTABIISICTCS €CIIM cOOEceqOBaHHE
NPOTEKAET MPH aKTUBHOM oOMeHe MHpOopManuend MexAy CTyJICHTAaMU U TPEerojaBaTelieM;
BOIIPOCHI M OTBETHI CIICAYIOT C O0CUX CTOPOH; OTBETHI IMOJHOILECHHBIC M Pa3BEPHYTHIC, BO
BpeMsi co0eceIOBaHMsI CTYACHTHI TIOIHUMAIOT HHTEPECHBIC U OPUTHHAIILHBIC MPOOJIEMBI.

MunumanpHOe 4HuCIO OamioB — 3 Oail BBICTABISIETCS TPU MPEUMYIIECTBEHHO
OJIHOHANPABJICHHOM IIOTOKE HWH(OpPMAIMK, OTBEThI CTYJCHTOB OJHOCJIOXHBIE U 0e3
Pa3bACHEHUH; BOMPOCHI HOCAT TPUBHAIBHBIA XapaKTep; BO BpeMs Oecebl MPaKTHUYCCKH HE
MOJTHUMAIOTCSI OCTphIe MPOOJIEMBbI U HE MPUBOASITCS B KaueCTBE MPUMEPOB MPAKTUYECKUC
CUTYAIIUH.
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MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroniye mpolecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u naumenosanue)

ITpoduas/mporpamma: _ «MallMHbI U aliapaThl XUMUYECKUX TPOU3BOICTB
(raumenosanue)

Cewmecrp 4,

TecToBBIE 3a1aHUA

10 AUCHHUIIIINHE HeTaﬂI/I MAlllnH
(HaMMeHOBaHUE AUCIIUTUIMHBI)

Tema: O0uue cBeAeHUA 0 eTANAX MALIMH U IPOEKTHPOBAHUH
1. B pe3p60BOM cOeIMHEHNH HAauOOJIBIIYI0 Harpy3Ky HECYT

1) nepBbie BUTKH pe3bObl, TOITOMY HET HEOOXOAMMOCTH BBITIOIHATH BHICOKUE TAKH.

2) TOCIeAHHE BUTKH pe3bObl, MO3TOMY, YEM BBIIIC BBICOTA TaMKH, TEM JIydIlle s
MIPOYHOCTH.

3) cpemHIe BUTKH Pe3b0bl, TOITOMY B IICHTPE T'aliKa J0JKHA UMETh HAMOOJIBIITYIO TOJIIIUHY .

2. Pe3p00BOE CoeTMHEHHE MPENICTABIISIET COOO0H

1) pa3beMHOE COeTMHEHNE, BBITIOJIHEHHOE C TIOMOIIBIO PE3bOOBBIX JIETAJICH.

2) HEpa3beMHOEC COCIUHCHUE, BBIOJHCHHOE C IMOMOIINBIO 3aIPECCOBKU OXBATBHIBAOIICH
JIeTaJIl Ha OXBaThIBAEMYIO JIETANIb C OOJIBIIUM Pa3MEPOM.

3) coeaMHEHUE IBYX TacK MEXKIY COOOM C OJJMHAKOBBIM MPOQHIEM pe3bObI.

3. 3aKienoYHoe CoeIMHEHNE IPEICTaBIsIeT COO00i

1) Hepa3beMHOE COEIWHEHHE C TIOMOIIBIO 3aKICNKH— IMIUHIPHYECKOTO CTEPXKHS C

T'OJIOBKOM.
2) pa3beMHOE COEeTUHEHHE, BBITOJIHEHHOE C IIOMOIIBIO PE3bOOBBIX JeTaNeH.
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3) o00pa3oBaHHOE NPU3MATHYCCKUM WM  KIMHOBHJIHBIM  CTCPIKHEM—3aKJICIKOH,
OJTHOBPEMEHHO HaXOJAIIMMCS B Ma3axX Baja M HaCaKCHHOM Ha Hero jaetanu (BTYJIKH, IKUBA,
3y0uaToro Kojieca).

4. CBapHOE COCTMHECHHE MPEICTABIISIET COOO0M

1) Hepa3beMHOE COCIMHCHHE, OCHOBAHHOC Ha HCIOJIb30BAHHH CHJ MOJICKYJISIPHOTO
CUEIUICHUS U MOJyYaeMOe ITyTEM MECTHOTO HarpeBa U3J1eJIuil.

2) Hepa3beMHOE COCAMHEHHE, OCHOBAHHOEC MPHUMEHCHHM JIEKOIJIABKOTO IPHUCAI0YHOIO
Marepuana, KOTOPbIM PACTEKAETCA MO HArPEThIM MOBEPXHOCTAM COCIHHSEMBIX JETalEH U
oOpaszyer mpu OXJaXACHUH MIOB, AUG(Y3MOHHO M XMMHUYECKU CBSI3aHHBIM C Marepuagom
HeTajiei.

3) PaszbemHOE coenuHeHUe, 00pa30BaHHOE IBYMs JETAJSIMHU, COMPSATacMbIC MOBEPXHOCTH
KOTOPBIX UMEIOT COOTBETCTBYIOIINE APYT TOYTY OOPO3JKU U KaHABKH.

5. [loka3aHHBII Ha PUCYHKE CBApPHOM yTJIOBOM IIOB SBJISCTCS

7

1) HaXJIECTOYHBIM.
2) CTBIKOBBIM.
3) TaBpPOBBIM.

6. Jlonyckaemoe HampspKeHHWE MPU CTaTMYECKOM HAarpy>KEHHWH CBApHBIX IIBOB OMPEIENISIOT
Ha OCHOBAHUU OIIBITHBIX JAHHBIX II0 JOIIyCKAEMOMY HAIpPsDKECHUIO OCHOBHOI'O METajlla II0

dbopmye _
[6] s =] 6] e

rac j MMPpUHUMACT 3HAYCHUA.
1)j <O.

2)0<j <1
3)j >1.

7. [ocajika MOANIMITHUKOB KAYCHUS HA BaJl OCYIIECTBIISETCS 32 CUET COCMHCHHUS:
1) cBapHoroO.
2) IIITOHOYHOTO.

3) ¢ HaTAroOM.

8. Ha PUCYHKC ITOKA3aHO COCAMHCHHNC IBYX z[eTaneﬁ, OZlHAa U3 KOTOPHBIX ABJISACTCA BAJIOM. 910
COCANHCHUC OTHOCUTCS K KIIaCCy COCHHHGHHﬁ:



Ban

1) ¢ HaTsIrom.
2) HINIEBHIX.
3) cBapHBIX.

9. ITo popmyne
2°T

d:lst

rae d — quametp Bana, | — muHa mmoHkH, t — riyOWHA Bpe3aHHs MIIOHKH B CTynuily, T —
MOMEHT Ha Baly, IPOU3BOAUTCS pACUET IIMOHKH Ha

G = E[e]

1) cpes.
2) cMmsTHE.
3) u3ruod.

10. ITo dpopmyie

2°T
t =2 £t]
d>Ib !
rae d — quamerp Bana, | — mawHa mmonku, b — mmpuHa mmonkd, T — MOMEHT Ha Baiy,
IPOM3BOIMUTCS PACUET IIIMOHKN Ha

1) cmsTue.
2) u3ruo.
3) cpes.

11. Ha pucyHnke

IIOKa3aHO

1) BUHTOBOE
2) MITHIBKON
3) 6ostoBoe.
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12. Ha pucyHke MMOKa3aHO CEYCHHME YacTH Bajia, MPEIHA3HAYECHHOE JIJIS MOCAJIKH 3y0UaToro
Kojeca. @opMa ceueHus MOKa3bIBAET, YTO JIJIs MMOCAAKU OyAeT UCTIOJI30BaHO

.............. COCIMHCHHUE
1) mmoHo4yHOE

2) 1UIMIIeBOE
3) 3aKjIenoYHOe

13. I[J'IH IMIOKa3aHHOI'0 Ha PUCYHKC COCIMHCHHUS Bajla C SY6LIaTBIM KOJICCOM, BBIIIOJIHAIOTCA
BCC, TIICPCUUCIICHHBIC HMKC pACUYCThI, KPOMC pacucTa HA

san

1) cmsTHE.
2) cpes.
3) u3ruod.

14. Ha pucyHKe 1oka3aHO COeIMHEHHE

1) 6onTOBOE.
2) BUHTOBOE.
3) HIHIBKOM.

15. Ha pucyHke noka3aHo COeIMHEHHE

56



7

\w

1) 6onroBoe.
2) BUHTOBOE.
3) IITUIBKOM.

16. /15t pe3bObl, MOKa3aHHOW Ha PUCYHKE,

§ !

y
S

D))

yroi a cocrapiisieT BenunuuHy 60°. Toraa nokasanHas pe3n0a sSBIsIeTCS:
1) TpeyroabHOI METPUIECKO.

2) TpaneieuIaIbHOM.

3) yIIOpHOIi.

17. Ha npuBeicHHOM PHUCYHKE
\\\\\\

N
NN/

TH )Y

JUISL METPUYECKOM pe3b0bl CUMBOJIOM P 0003HaueHa BeIMYMHA, Ha3bIBaeMast

N

1) BBICOTO#1 TPOGWIIS.
2) marom pe3bObl.
3) paarycom BUHTA.

18. Ha npuBeicHHOM pHCYHKE
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IMOKAa3aHO CTOIIOPCHUC pe3L6OBOFO COCIUHCHU C IIOMOIIBIO

1) KoHTpraiKky.

2) IIIUIMHTA.

3) NpyXKUHHOM IIaHObI.

19. Ha nmpuBeACHHOM PUCYHKE

IIOKa3aHO CTOMOPEHUE Pe3b0OBOT0 COCMHEHUS C TIOMOIIBIO
1) KOHTpraiKu.

2) IIIUIMHTA.

3) npy>KUHHOM IIAWOBI.

20. PacueT Ha MPOYHOCTH BUTKA PE3b0bI HE TIPOBOIMUTCS T10
1) KacaTeJIbHBIM HAIPSKEHUSAM Cpe3a.

2) HOpMAJIbHBIM HAIPSDKEHHUSIM U3rHoa.

3) HOpMaJILHBIM HANIPSHKEHUSM CMSITHS.

21. Ha pucynke

| 1

. 50,0 5 A
> 400
£ % /"‘/ﬁ
S 300 \ .
[= N
E 200

b BVl

3
0,0 1

1 T 1 T T W

1 3 5 7 No BMTKa

noka3aHbl 3 BapHaHTa PAaCIpeesIeHUs] HAarpy3KH 10 BUTKaM pe3bObl.
[TpaBuIbHBIM BapUAHTOM SBIISIETCS BapUaHT, 0003HAUEHHBI HOMEPOM

1) onuH. 2) nBa. 3) Tpu.

22. Ha pucynke



’.-.h

NOKa3aHa TpaBasl 4acTh YEPBAYHOTO Kojeca (ceueHue). BeHelr mpuKperuiseTcss K OCHOBHOM

4acTH KOJieca 3a CYET COCIMHEHUS
1) mocajika ¢ HaTArOM

2) 3JIEKTPUUYECKON CBAPKU
3) MITOHKH

Kpurepun oueHnku:

[IpouieHT NpaBUIIBLHBIX OTBETOB HA OLICHKA
BOIIPOCHI TCCTA
< 60% 0
> 60% , Ho< 74 % 3
>74% , Ho<87 % 7
>87 % 11
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MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroniye mpolecchl B
XMMUYECKOH TEXHOJIOTHH, OMOTEXHOJIOTHH U HeHTEXUMHUM»

(k00 u naumenosanue)

[Mpoduns/mporpamMma:; _ «MalllMHbI U aNmmapaTbhl XAMUYECKHUX TPOU3BOJICTBY

(raumenosanue)
Cemectp 5
3agaHust K KYpcOBOMY MPOEKTHPOBAHUIO
10 JUCHUITIIMHE HeTaﬂI/I MallinuH

(HaMMeHOBaHUE AUCIIUTUIMHBI)

Ha ocHoBe pacueToB, BBIIIOJHEHHBIX B paMKax Kelc-3aauu 3a Mpeabl Iyl ceMecTp,
pa3paloTaTh NMPOEKT MPUBOJAA JIGHTOYHOI'O KOHBEWepa C MOJArOTOBKOM udepTexkedl oOIiero
BU1a (MOKHO COOPOYHBIX YepTekel) B IByX MPOCKIIHMSX: BHJ CBEPXY M BHJ] COOKY Ha JIHCTaxX
dopmara Al, a TakKe NOSICHUTENBHOM 3alIMCKU Ha ucTax ¢popmarta A4.

BapuanTtbl 3agaHuii K MPOEKTY COOTBETCTBYIOT BapHaHTaM 3aJlaHUIl K KOHTPOJbHOU
paboTe 3a IPEaBIYIIHA CEMECTP.

OueHkKa aHATUMTHYECKOH YacTH NMPOEKTa
Kpumepuii maxcumanvnoii oyenxu na 25 6annos.

BrimonHens! Bce TpeOoBaHus 3aaHus K MPOEKTy. BriOpaHa cOOTBETCTBYIOMIAS 3aa4e
MaTeMaTtudeckas Mojeib. [IpaBHiIbHO BBIOpaHBI HEOOXOIMMBIE MPOCKTHBIC PEUICHHS s
MIOJTHOTICHHOT'O MTPOCKTHUPOBAHUS.

Kpumepuii munumanvrnoii oyenxu na 15 6annos:

BrimosHeHb! He Bce TpeOoBaHUS 3aaHUs K MPOEKTY. BriOpaHa He BIOJTHE a/ieKBaTHAS

3ajjaye MareMatudeckas Mozelb. C HEKOTOPBIMU OITMOKAaMU BBIOPAHBI POCKTHBIC PEIICHUS.

OneHKa MPOEKTHOH YaCTH MPOEKTA
Kpumepuii maxcumanvroti oyenku Ha 25 6ainos:.
be3 ommbox BrITIONIHEHA Trpaduyueckas 4acTh NpoekTa. YepTeku B TMOJHONW Mepe
cooTBeTcTBYIOT TpeOoBanusiM ECK/I..
Kpumepuii munumanvroii oyenxu na 15 6annos:
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[Ipu pazpabotke rpaduyeckoil yacTu mpoekTa caenaH psajg omubok. Camu depTexu
pa3paboTaHbl CO MHOXECTBOM OHIMOOK. PemreHuss pacyeTHBIX 3a4ad  COAEpKaT
METOJMYECKHUE U MATEMaTHUECKHE TIOTPEITHOCTH.

Ouenka MOSICHUTEJIbHOM 3aNIMCKH
Kpumepuii maxcumanvroti oyenku Ha 25 6ainos.

[TomyueHHbIe pe3yabTaTHl IPEACTABICHBI B HAMNIAIHOW (popme. ['pamMoTHO U B IOTHOM
cootBercTBUU ¢ TpeboBanusiMu ECKJl odopmiieHa mosicHuTenbHas 3amucka K IMPOEKTY.
CrenaHbl IpaBUIIbHBIE BBIBOJBI 10 PE3YJIbTATAM IIPOEKTA.

Kpumepuii munumanvuou oyenxu na 15 d6annos:.

[Tony4yeHHble pe3ynabTaThl MPEACTABICHBI B HE COBCEM HarisagHol ¢opme. B
0(pOpPMIICHUH MOSICHUTENBHON 3alMCKH K MPOEKTY AOIMYIIEH Psiji OIIMOOK U HECOOTBETCTBUE
HopMaM TpeboBanuit ECKJI. BbiBosbI 1o pe3ynbrataM MpoeKTa He BIIOJTHE KOPPEKTHBI.

OueHka 3alMUTHI MPOEKTA
Kpumepuii maxcumanvroti oyenku Ha 25 6ainos.

[IpeacraBieH UENBHBIA JOKJIAJ C TMOJHBIM ONHUCAHWEM. [pamMOTHO OIHUCAHBI
MIOCTPOCHHBIE MOJIENH W alropuTMbl. OOBSICHEHBI pe3yibTarbl. CrAelaHbl MpaBUIbHBIC
BBIBOJIBI.

Kpumepuii munumanvuou oyenxu na 15 b6annos:

[IpencraBieH He BIOJIHE CBS3HBIA JOKJIAJ C HETIOJHBIM onucaHueM. [locTpoeHHbIe B
X0JIe TIPOCKTUPOBAHUS MOJEIM M alTOPUTMBI HE JOCTATOYHO TIOSCHEHBI. Pe3ynbTarhl
MPOEKTa 0OBSICHEHBI HE IOCTATOYHO MOIHO. ClIe/IaHbl HEe COBCEM IMPABUIIbHBIC BHIBO/IBI.

HeynoBiieTBopuTe/ibHAA OlleHKA KYPCOBOI'0O MPOEKTA

Ecnu xoTst 6b1 OJMH U3 MEpPEUYHUCICHHBIX KPUTEPUEB JIIOOOT0 ATarna MpOeKTUPOBAHUS
JUTSt MUHHUMAaJIbHOU OLICHKH HE coOmronaercs, BBICTaBIIIETCS OLICHKa
«HEYJIOBJIETBOPUTEIHHO», TPOCKT BO3BPAILIACTCS HA TOPAOOTKY.
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MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hampasneane moaroroBku__ 18.03.02 «DHepro- m pecypco- cOeperarmnime mpolecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u naumenosanue)

ITpoduas/mporpamma: _ «MallMHbI U aliapaThl XUMUYECKUX TPOU3BOICTB
(raumenosanue)

Cemectp 4
3aaHns K NPAKTHYECKUM 3aHSITHIIM IO ceMecTpy 4

10 TUCILUILINHE JleTany Mamuy
(HaMeHOBaHUE AUCIUUTUIMHBI)

[Ipn pemeHun 3a7ad Ha TPAKTUYECKUX 3aHATHSAX HCIONB3yeTcss  y4eOHO-
METOAMYECKOe MOocoOre, BKJIIOYEHHOE B CIHMCOK OCHOBHBIX HMCTOYHUKOB JIMTEPATYPhl B
paboueil mporpaMMe Mo JTUCHUTIINHE!

JleonoBa, O. B. Jletaam MamMH W OCHOBBI
KOHCTpyupoBanusi . cOopuuk 3amad / O. B.
Jleonosa, K. C. Hukynun. - MockBa : M31-Bo
Anbsranp-MI'ABT, 2019. - 156 c.

— Pesxum noctyna: o maposiro O5C «Znanium»

9BC «Znanium»
https://znanium.com/catal og/product/1057321

Hoctyn ¢ mo00i Toukn HTEpHET mociie perucTpaiim
¢ IP-agpecoB HXTU

B mocobuu coaepikarcss KpaTKHe TEOPETHUECKHE CBEJCHHUS, a TaK)Ke MCETOIUYECKUC
YKa3aHMsI K PEIICHUIO 3a/1a4.

TpebyeTcst penTh CICAYIONIUE 3a1a4H:

IIpakTHyeckoe 3ausitue 1 - 6:

1) pe3s0OoBBIc coequnenus —3amaun 1.7, 1.9, 1.10, 1.12, 1.13, 1.14;

2) x1eMMOBOE coearHenne —3agaun 1.18, 1.19, 1.20, 1.21;

3) mocazka ¢ HaTsrom —3afada 1.41, 1.42, 1.43;

IIpakTuyeckoe 3ansiTue 7 -13:
4) cBapHbIle coenuHeHus —3agaun 2.1, 2.2, 2.3, 2.5, 2.6, 2.7,
5) mmoHouHbIe coenunenus —3amauun 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7.

Kpurtepnu ouenku

Kputepuit makcumanbaol onieHku 20 6amioB:

BriOpana mpaBuibHas —pacyeTHas cxema. BepHO Ha3HayeHO JOIycKaeMoe
HanpsokeHue. [lpaBuibHO cocTaBieHa pacueTHas (Gopmysia HanpsokeHuid. Pacuerst

BBIINOJIHEHBI 0€3 OIMOOK ¢ MUHUMAJIbHOU IMOTpPCUIHOCTBIO. CI[CJ'IaHBI IIpaBHUJIbHBIC BLIBO/IbI.
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Kputepuii MuanManbpao# orieHKH 12 Ganos:

BriOpana He BHoOJHE Moaxojsmias pacyeTHas cxeMma. [lomyckaemoe HampsikeHHe
Ha3HAY€HO C HEKOTOPbIM 3aBBIIIEHHBIM 3amacoM Npo4HocTu. IIpaBmiibHO cocTaBiieHa
pacueTHas ¢opMyia HamnpsKeHUd. PacueThl BBINONHEHBI C HEKOTOPHIMU OIIMOKaMH M
HorpeurHocThio. CaenaHsl NPaBUIbHBIE BBIBOABI.

Kpurepuii Hey10BJIETBOPUTENBLHON OLICHKH.

Ecniu xorss Obl onHO U3 TpeOOBaHWMU KpUTEpHsT MHUHUMAIbHOW OLICHKH HE
YJIOBJIETBOPSIETCS, 33/1a4a HE 3aCUUTHIBACTCS U TPeOYyeTCsl UCIpaBIeHHE OLINOOK.
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MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hampasneane moaroroBku__ 18.03.02 «DHepro- m pecypco- cOeperarmnime mpolecchl B
XUMHUYECKON TEXHOIOIUH, OMOTEXHOIOIHN ¥ HEPTEXUMUM»

(k00 u naumenosanue)

ITpoduas/mporpamma: _ «MallMHbI U aliapaThl XUMUYECKUX TPOU3BOICTB
(raumenosanue)

Cemectp 5

3ajaHuA K NIPAKTHYECKHM 3aHATHSAM 110 CeMeCTpy S

10 JUCLIUILUIMHE Jeranu MamuH
(HaMMEHOBAHHUE TUCIUTIIHHBI)

[Ipn pemeHun 3a7a4 Ha MOPAKTUYECKUX 3aHATHSAX HUCIONB3yeTcs  y4eOHO-
METOAMYECKOe MOcoOHe, BKJIIOYEHHOE B CIHUCOK OCHOBHBIX HMCTOYHUKOB JIMTEPATYphl B
paboueil mporpaMMe Mo JTUCHUTIINHE!

JleonoBa, O. B. Jletaqm MamMH W OCHOBBI

KOHCTpyHpoBaHus . cOopHuk 3agauy / O. B OBC «Znanium»
Jeorosa, K. C. Huxynun. - Mocksa : M31-80 https://znanium.com/catal og/product/1057321

) ) Hoctyn ¢ m000it Toukn HTepHET mocie perucTpariu
Anbsranp-MI'ABT, 2019. - 156 c. ¢ IP-azpecos HXTH

— Pesxum noctyna: o maposiro O5C «Znanium»

B mocobumn copepkarcs KpaTKhe TCOPSTHUYCCKUE CBEICHHS, a TAKXKE METOIUYCCKHC
yKa3aHUsI K PEIICHUIO 3a/1a4.

TpebyeTcs pemmTh CleayoNnue 3a1a4n:

IIpakTHyeckoe 3ansitue 1 - 2:

1) onopsi BasioB —3amayn 10.1 - 10.9

IIpakTHyeckoe 3anHsiTHE 3 - 5:
2) pacuetsl BajoB — 3agaun 10.10 — 10.22;

Kpurepuu ouenku

Kputepwnit MmakcumanbHOM onieHKu 15 6amios:

BoiOpana mpaBunbHas pacyeTHas cxema. BepHO Ha3zHayeHO JOIMycKaeMoe
HanpspkeHue. IIpaBunpHO cocraBieHa pacueTHas (¢opMmyia HamnpspDkeHud. Pacuetsl

BBINOJIHEHBI 0€3 OIIMOOK ¢ MUHUMAJIbHOU IMOTpCUIHOCTBIO. CI[CJIaHI)I IIpaBHUJIbHBIC BBIBO/ILI.

Kpurepuit MuHMManbHOM oLieHKH 9 6aioB:


https://znanium.com/catalog/product/1057321

BriOpana He BmonHe moaxopsmias pacueTHas cxema. Jlomyckaemoe HampspKeHHE
HAa3HAYC€HO C HEKOTOPBIM 3aBBIIIEHHBIM 3allacoOM MPOYHOCTHU. IIpaBUiBbHO cocTaBieHa
pacdetHass Qopmylia HanpspKeHUH. PacdeThl BBIMIOJIHEHBI C HEKOTOPHIMH OIIMOKAMH H
norpenrHocThio. CeNnanbl MPaBUIbHBIC BHIBOIBI.

Kpurepuii Hey10BJIETBOPUTEIBHOM OLIEHKHU.

Ecoiu xotrs Obl ogHO U3 TpeOOBaHMM KpUTEpPUST MHHUMAJIBHON OIIEHKH HE
yIOBJIETBOPSAETCS, 3a/1a4a HE 3aCUUTHIBACTCS U TpeOYyeTCs UCIIPABICHHUE OIIHOOK.
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MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroniye mpolecchl B

XMMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHH U Hedl)TeXI/IMI/II/I»

(k00 u naumenosanue)

ITpoduas/mporpamma: _ «MallMHbI U aliapaThl XUMUYECKUX TPOU3BOICTB
(raumenosanue)

Cemectp 5
3aganus Kk JabopaTopHoii padoTe 1o cemecTpy 5

10 TUCILUILINHE JleTany Mamuy
(HaMeHOBaHUE AUCIUUTUIMHBI)

Cnocobom pa3z0opku-cOOpku padboyeil Moaenu Tpedyercs H3y4YUTh YCTPOMCTBO M
OPUHLIMI PaOdOThl OAHOCTYIEHYATOTO YEPBAYHOTO PEIYKTOpPA.

B kauecTBe MHCTPYMEHTOB HCHOJB3YIOTCA: HAOOP POXKKOBBIX TACUHBIX KITFOYEH,
OTBEPTOK, IITAHT€HIIUPKYJIb.

3anauu:
1) OcmoTtpeTh penykTop. CocTaBUTh ONTUMAIBHBIN IJ1aH Pa30OPKH.
2) IlocnenoBatenbHO pa3dupasi pe3bOOBBIC COSAMHECHHUS, OTCOCTUHUTH OT KOPIyca peayKTopa
KPBIIIKA TOJIIUITHUKOBBIX Yy3J0B, PBIM-O0JT, CMOTPOBOM JIOK, OTAYLIMHY U APyrUe
KOPITyCHBIE JI€TaJIN.
3) [IpucBouTh HOMEpA MO3UIUH JIJIST KaXIOH JeTalu, MPOBECTH U3MEPEHHUS UX pa3MEpoB U
3a()MKCUPOBATH B CIICIIMATLHOM Ta0IHIIEC ¢ YKa3aHUEM Ha3BAaHUN M HOMEPOB ITO3HIIHA.
4) OTBUHTUB OOJITOBBIC COCAMHEHUS Ha (QIUaHIAX KpPBILIKA PEIyKTopa, CHATH e,
3a()MKCUPOBATh B TAOIHIIE ACTAJICH.
5) BbIHYTH M3 KOpITyca peAayKTOpa BEIOMBIH Bal pPEAYKTOpa C YEPBSYHBIM KOJECOM U
MOAMIUITHUKAMH B cOOpe.
6) M3meputh U 3apUKCHPOBATh pa3Mephl OTACIbHBIX JeTallcii COOPKH.
7) V3BJeub BaI-IIECTEPHIO C YSPBIKOM U3 KOPITyca B COOPE ¢ MO IIUITHUKAMHU.
8) Onpenenuth 1 3aUKCUPOBATH TUIIOPA3MED MOIIIMITHUKOB 000X BaJIOB.
9) IlocuuTaTh YUCIO 3yObEB UYCPBSIYHOIO KOJIECA, YHCIO 3aXOJ0B YEPBSKA U OIPEICITUTH
nepeaaToOuYHOe YHCIIO.
10) M3mepuB OCHOBHBIE pa3Mepbl KOJEC, PAacCUUTaTh MOMAYJb Tepeladd U MEKOCEBOE
paccTosiHHE.
11) Hcnone3ysi ydeOHO-METOAMYECKOE MMOCOOME, BKIIIOUCHHOE B CIHCOK HCTOYHHUKOB
JUTEpaTyphl B pabodeil mporpaMme JUCHUTLIINHBI, BBITIOJHUTH TUIIOBOW pacueT YCepBSIUHOMN
nepeiayy ¢ OnpeieJICeHUEM OCHOBHBIX TapAMETPOB U pa3MEPOB.
12) CpaBHHUTB pe3yJIbTaThl pacueTa ¢ MPAKTHYSCKON YacThio J1a00paToOpHO pabOTHI.
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Kpurepuu ouenku

Kputepwnit MmakcumanbHOU onieHKu 15 6amios:

BrinonHeHna akkypaTHasi pa30opKa pelyKTopa ¢ NEpPEeYrCICHUEM BCEX €ro JeTaleil.
H3mepeHnust pa3MepoB clieNaHbl ¢ 0OJIIION TOYHOCTBIO C MOTPEUTHOCTHIO, HE MPEBbIIIAIONIEH
0,1 mm. TlpaBunsHO 3amonHeHa Tabnuna ¢ getansmu. Kaxmoil neranu naHbl MpaBUIbHBIC
Ha3BaHusl. C OOJBIION TOYHOCTHIO M3MEPEHBI MOJYJIb MEpeaadd U MEKOCEBOE PACCTOSIHHE.
Pacuets! BbITIOIHEHBI 0€3 OMMOOK ¢ MUHUMAJIBHOW MOTrPemHOCThI0. Clenanbl mpaBUIbHbIE
BBIBO/JIBI.

Kputepuit MuarManbpHOM olleHKH 9 6amios:

BhinonHeHa 10CTaTOYHO MpaBWiIbHAs pa30opKa penyKTopa C NEepedyHCICHHEM €ro
netaneid. EcTh mpomycku HEOONBIINX 2JIEMEHTOB, TAKUX, KaK HAPUMEP, MPY>KUHHBIE MAH0bI
WIM KapTOHHBIE NMPOKIAAkH. V3mepeHus pa3MepoB CIelaHbl C JOCTATOYHOM TOYHOCTBIO C
NOTPEIIHOCThIO, He mpeBblmameid 1 MM. B nenoM, mpaBuiabHO 3amojiHeHa Tabiula ¢
neransimu. [loutu kaxmoil AeTanu AaHbl IpaBUIbHBIE Ha3BaHUA. ECTh HEKOTOpBIE OIINOKYU B
NpUCBOCHUU Ha3BaHUU. C XOpoILIed TOYHOCTBhIO U3MEPEHBI MOAYJb MEPENAYN U MEKOCEBOE
pacctosiHue. Pacuersl BBINOJIHEHBI 0€3 OUIMOOK C HEKOTOpOW morpeurHoctbio. CrenaHbl
IIPABWIBHBIE BBIBOJIBI.

Kpurepnii Hey 10BIETBOPUTEIBHON OLICHKH.

Ecniu xors Obl onHO U3 TpeOOBaHWMU KpUTEpHUsT MHUHUMAIbHOW OLICHKH HE
yAOBIETBOpSAETCA, paboTa He 3aCUUTHIBAETCS U TPEOYETCs UCIIPABICHHUE OIIHOOK.

67



		2022-05-30T13:33:27+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАЗАНСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ"




