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Hepeqeub Komnemeuuuﬁ u uHOuKamopoe 00CMUIICCHUA Komnemenum? C yKasanuem smanoes c])opmupoeanuﬂ 6 npoyecce 0C60€HuA ouc-
uuniuHsvl

Kommerenmus:
[TK-5 Cniocoben aHanu3upoBaTh UCXOAHBIE TaHHBIC IS Pa3pabOTKU MPOEKTHBIX PEIICHUH TEXHOJIOTHIECKOT0 KOMIUIEKCa MEXaHOCOOPOYHOTO

nexa.
NHaukaTopsl TOCTHKEHUS] KOMIIETEHIIUHU:
5.1. 3HaeT TUIIBI K OCHOBHBIE XapaKTEPHUCTUKH MAIIMHOCTPOUTEILHOTO ITPOU3BOICTBA, a TAKXKE MPaBHIIa Pa3padOTKH, KOMIUIEKTAIMH, 0hOpPM-

JICHHUA U 06paHICHI/I$[ TEXHOJIOTHICCKOM AOKYMCHTAaIUU
52 YMECT NIPUMCHATDH HeﬁCTBYIOIHHe HOPMbI TECXHOJIOTHYCCKOTO MMPOCKTUPOBAHUSA TCXHOJIOTHYUCCKHUX KOMIUICKCOB; AHAJIIM3UPOBATE CTPYKTYPY

[lef/'ICTBYIOHII/IX TCXHOJIOTHYCCKHUX KOMIIJICKCOB
53 BJIAICCT HABbIKAMU ITPUMCHCHUA HOPM TCXHOJOIHYCCKOI'O ITPOCKTUPOBAHHA IIPH pa3pa60TKe COBPEMCHHBIX ITPOCKTHBIX peH_ICHI/Iﬁ MCXaHO-

COOPOYHBIX IIEXOB.

Huouxamoput 0o- Dmanwt hopmuposanus é npoyecce 0c60eHUA OUCUUNIUHBL
CHUMCEHUSA KOM- (vkazamws ece memol uz PIJ])
nemenyuu Jexyuu Hpaxmuueckue Jlabopamopnvie 3ansa- | Kypcosoii paboma Haumenosanue oye-
3anamus, naéopamopr mus HOUNO020 cpedcmea
NPAKMUKyM
[K-5.1 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazoen 3 Oksamen, nabopa-
pazoen 5 mopHoe U NpaKmuueckoe
3auamue, 00KI1A0
[K-5.2 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazoen 3 Oksamen, nabopa-
pazoen 5 mopHoe U NpaKmudeckoe
3anamue, OOKIao
[1K-5.3 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazoen 3 Oksamen, nabopa-
pazoen 5 mopnoe U npaKmuieckoe
3auamue, 00KIa0




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouenounvie cpeocmea | Kon-6o Min, éannoe Max, oannoe
(bazoewtit ypo- (noeviuennwlit ypo-
6€Hb) 6€Hb)
Jlabopamopnas paboma 5 12 24
Koumponvnas paboma 4 15 18
Peghepam 1 9 18
IK3amen 1 24 40
Hmozo: 60 100
Ouenounvie cpeocmea | Kon-6o Min, éannoe Max, oannoe
(6azoewtit ypo- (noeviuwennulit ypo-
6€Hb) 6€Hb)
Kypcosasa paboma 1 60 100




HlIxana ouenusanusn

Iundposoe
BbIpasKeHue

Bripakenue B 6aJi-
Jax:

CioBecHOe BbIpaKeHHe

Kputepun oueHKH HHIUKATOPOB JOCTHKEHHA MPU (hopMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

OneHka «OTIMYHO» BBICTABISAETCS CTYAEHTY, €CJIH TEOPETHYECKOE CO-
JepKaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MPOoOesIoB; HCUEPIBIBAIOILE, OCIE0-
BaTEJIbHO, YETKO U JIOTMYECKU CTPOMHO H3/araeT Marepuall; CBOOOJHO CIIpaBisi-
eTcs ¢ 3a/7ladaMM, BOIPOCAMHU M APYTUMH BHJAMHU NPUMEHEHHs 3HAHWH; UCIOJb-
3yeT B OTBETE JONOJHUTEIbHBIN MaTepu-all BCe MPEIyCMOTPEHHBIE POTrpaMMOit
3aJaHMs BBIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YHCIOM 0ajuioB, Oau3-
KMM K MakCUMaJIbHOMY; aHAIM3MPYeT NOJIy4eHHbIC PE3yNbTaThl, MPOSBISAET ca-
MOCTOSITEJIbHOCTD ITPH BBITIOJHEHUH 3aJaHUN

74 - 86

Xoporo (3a4TeH0)

O1meHKa «XOpOII0» BBICTABIISICTCS CTYACHTY, €CIIU TEOPETHIECKOE COlep-
’KaHUe Kypca OCBOSHO HOJHOCTHIO, HEOOXOAUMBIE TIPAKTUYECKHE KOMIICTEHIINU B
OCHOBHOM C(OPMHPOBAHEI, BCE MPEAYCMOTPEHHBIE POrpaMMoi oOyueHus y4eo-
HBIC 3a/1aHHS BBITOJIHEHBI, KAUECTBO UX BBIMOJIHEHUS JOCTATOYHO BBICOKOE. CTy-
JICHT TBEPJO 3HACT MaTepHall, IPaMOTHO U 1O CYIIECTBY HM3JIaraeT ero, He JIOITyC-
Kasi CyIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 - 73

Y 10BNETBOPUTENHHO (3a4UTEHO)

OrneHKa «yJ0BIETBOPUTEIHHOY» BBICTABISETCS CTYAEHTY, €CIH TEOPETH-
YECKOEe CO/IepKaHne Kypca OCBOEHO YaCTHMYHO, HO MPOOEIbI HE HOCAT CYIIECTBEH-
HOTO XapakTepa, OOJBIINHCTBO NPEAYCMOTPEHHBIX NPOrpaMMON 3aJaHUN BBINOJI-
HEHO, HO B HUX UMEIOTCSI OLTMOKH, IPU OTBETE HA TIOCTABJICHHBIH BOTIPOC CTYICHT
JIOMTyCKaeT HETOYHOCTHU, HEJOCTATOYHO MpPaBWIbHBIE (OPMYIUPOBKH, HAOIIO/Ia-
FOTCS] HApYIIECHUs! JIOTHYECKOH ITOCIIEA0BATEIbHOCTH B U3JI0KEHUN IPOTPAMMHOTO
MaTepHaa.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, €CIH OH He
3HAeT 3HAYUTEIHHON YacTH MPOTPAMMHOTO MaTepHasa, JOIMyCKaeT CyIeCTBEHHbBIE
oKOKY, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPYAHEHUSMU BBINOJHIET HMPAaKTHUECKUE
paboThl, HEOOXOUMBIE TPAKTUYECKAE KOMIIETCHIIMH He C(HOpPMHUpPOBAHBI, 0OJIb-
IIMHCTBO MPEAYCMOTPEHHBIX MporpaMMon oOydeHHUs] y4eOHBIX 3aJaHUN HE BBI-
MOJTHEHO, KAYeCTBO MX BBIMOJHEHUS OLIEHEHO YMCIIOM 0ajioB, OJM3KHUM K MHHU-
MaJbHOMY




KpaTkasi XapaKkTepucTHKA OLIEHOYHBIX CPeACTBA

YUTh OOYYaloIMXCs B MPOIECC 00CYX ICHUS
CIIOPHOTO BOTIPOCa, MPOOJIEMbI U OIICHUTH UX
YyMEHHE apryMEHTHPOBAaTH COOCTBEHHYIO
TOYKY 3pPECHHUSI.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGoparopnas |DTo BuI y4ueOHON pabOThHI, LEIbI0 KOTOpoi|Tembl mabopaTop-
pabora ABJIIETCS] U3y4YeHUE (MCCleJOBaHUE, U3MEpPE-|HbIX padoT, KOH-
HUE) XapaKTePUCTUK JIA0OPATOPHOTO OOBEK-|TPOJIbHBIE BOIIPO-
Ta. CBI 110 TEME
[lens nabOpaTOpPHBIX 3aHATUNA: OCBOCHHE|IA0OpPATOPHOIL pa-
n3y4aeMoil yueOHON NUCLUIUIMHBI; PUoOpe-|00ThI, BOIPOCHI K
TEHHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS |[KOJJIOKBUYMY
3HAHUW y4€OHOU NUCHMIUIMHBI (JIUCIUIIINAH )
C HWCIIOJb30BAHUEM TEXHHYECKUX CPEICTB U
(nn) o0opyaoBaHUs
2. |KoutponpHas |CpeAcTBO MPOBEPKH YMEHHM MPUMEHATH M0o-|KOMITIeKT KOH-
pabora JyYEHHbIE 3HAHUSA U PEUICHUs 3a7a4 ONpe-|TPOIbHBIX 3aJJaHUN
JIEJICHHOTO TUIIA 110 TEME WJIN Pa3eiy. 10 BapHaHTaAM
3. |duckyccus OueHo4HbIE CPEACTBA, MO3BOJAIOIINE BKIIO-(I[Iepeuenb nuckyc-

CHOHHBIX TEM IS
IIPOBEICHUS KPYT-
JIOTO CTOJIA, JTHAC-
KYCCHUH, TIOJIEMH-
KH, TUCITYTa,
ne0aToB




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTETY

Dakynomem MexaHuyecKul
Kagpeopa Mawunwvl u annapamol xumuyeckux npouzgoocmas

VY4eOHbIM IJIaHOM 110 HarnpapyieHuIo moaAroToBku 15.03.02 TexHoaornueckue
MaIllMHBl U 000pyJI0BaHKE Il 0OyYaromuXxcs MPeyCMOTPEHO TMpOoBeAeHHUE Jado-
patopHbIX 3aHATUH 1o aucuumuimHe b1.B.10 TlpoekTupoBaHue 3i1eMEHTOB 000py-
JIoBaHUs HedTerasonepepaboTKH.

JlabGopaTopHbIe 3aHATHS MO JTUCIUILIMHE MPOBOASATCS B CIIEIUAILHO 000pY-
JIOBaHHBIX JIA0OPATOPUSIX C IPUMEHEHUEM HEOOXOJUMBIX CPECTB OOydeHHUs: Jabo-
paTopHOro 000pyAOBaHUs, 00Pa3IOB JI1 UCCIECIOBAHUN, METOJUYECKUX MMOCOOUH.
[{ens mpoBeneHus 1a00pPaTOPHBIX pabOT - MPAKTUIECKOE OCBOCHUE TEOPETUUCCKUX
MIOJIOKEHUH JICKIIMOHHOTO MaTepHalia, a TaKXKe BEIPa00OTKA CTYJEHTaMHU OIPEIeIICH-
HBIX YMEHUH U HAaBBIKOB CAMOCTOSITEIEHOTO SKCIICPUMEHTUPOBAHUS.

JlabopaTopnasi padora Nel MccnenoBanne HanpsiKEHUN, JEMCTBYIOIIMX B CTEHKE
HUIUHAPA.
1. HampsikeHusi, BOZHUKAIOIME B TOHKOCTEHHOM LIJIMHIPE.
2. BeiBox hopmysibl aiist pacuy€ra TONIIMHBI [IWIMHIPUYECKON o0evailku 1o 3 Teo-
pUU IPOYHOCTH.
3. BeiBoz1 ypaBHEHUSI paBHOBECHS 30HBI 000TOYKH.
4. Pacder KOJBUEBBIX U MEPUAMOHAIBHBIX HAIpPSKEHUH B 000JIOUKAX Pa3IUYHOM
(bOpMBL.

JlaGopaTopHas pagora Ne2 OnpesesieHre HANPsLDKEHUM B JHUIIAX PAa3IMYHON (OpMBI,
Harpy>K€HHbIX BHYTPEHHHM JIaBJIICHHEM.
1. DnnunTUdecKkre THUINA U KX KOHCTPYKIHUA.
2. Chepuueckue, MomaymapoBbie, TOpocHepruueckrue KPBIIIKA W JHUINA, paboTaro-
1€ NO0J BHYTPEHHUM Ia30BbIM JaBJICHUEM.
3. KoHnueckue THUIIA TI0JT BHYTPEHHUM JIaBJICHHEM.
4. PacuéT miIoCKuX U CIa00BBIMTYKIIBIX KPBIIIEK U JTHHIIL.

JlabopaTopHasi pagora Ne3 VccienoBanue yCTOWYMBOCTH ITUIMHAPUIECKUX 000JI0UCK,
Harpy>KeHHbIX BHELTHUM JaBICHUEM
1. SBneHue morepu yCTOMYMBOCTU (POPMBI LMJIMHIAPUUECKUX 00€4YaeK, HarpyKeH-
HBIX BHEILIHUM JJaBJICHUEM.
2. Kputnueckoe naBieHue, ko3PpQGUIUEHT 3amaca yCTOMUUBOCTH.
3. Kputnueckoe gaBiaeHue ajisi «KOPOTKUX» U «UTMHHBIX)» LIUJIUHIPOB.
4. BpiOop pacy€THOM JUIMHBI TPU pACUYETE HA YCTOMYUBOCTb.

JladopaTopHasi paGora Ned OrnpeneneHrue KpUTHYECKOW CKOPOCTH BpAILICHHs Bajla C
OJTHAM JTMCKOM.
1. UccnenoBanune HanpspKeHUM B OBICTPOBPAIIAIONTUXCS TUCKAX.
2. Onpenenenyrie KpUTHYECKOW CKOPOCTH BPALLEHUS BaJIa C OJTHUM JIUCKOM.



3. OnpeneneHre KPUTHUECKUX CKOPOCTEN BpAIlICHUS Bajla C HECKOJBKUMHU COCPEI0-
TOYECHHBIMU Harpy3KaMmH.

Jlaboparopnast pabora Ned lccnenoBanue HanpspKeHUH, TEHCTBYIOIUX B CTEHKE
TOJICTOCTEHHBIX [IUJIMHIPOB, HATPYKEHHBIX BHYTPEHHUM JIaBJICHUEM.

1. UccnenoBanue HampsHKEHUM, NEUCTBYIONIMX B CTEHKE TOJICTOCTEHHBIX IIWJIMH-
JIPOB, HATPYKEHHBIX BHYTPECHHUM JIaBJICHUEM.

2. TpexocHO€E HaIpPSHKEHHOE COCTOSIHUE B alllapaTax BBICOKOTO JaBJICHUS.

3. H3meHeHue HampsKEHHOTO COCTOSHHS MaTepuajia CTEHKH IHUJIWHIPUYECKOTO
KOpITyca IpH MOBBIIICHUU BHYTPEHHETO JABJICHUA.

4. Pacd€T TOJICTOCTEHHBIX KOPITYCOB IO HECYIIEH ClTIOCOOHOCTH

Kpurepuu onieHKH j1a00paTOPHBIX PadoT

[Ipu moaroroBke k JiabopatopHoi padote mo aucuurmiinae b1.B.10 ITpoekTu-
pOBaHUE IEMEHTOB 000pYy/I0BaHMs HePTErazonepepadoTKu B / CEMECTpPE CTYJIEHT
JIOJKEH BBITIOTHUTH CIEAYIOLINE BUIBI padoT:

MunuMajbHblil | MakcUMaJIbHBIH
Buabi pador
0aJsLx 0asx

CamocTosiTenbHass MOpopadOTKa TEOPETH-
YECKOro Marepuajia K J1abopaTopHOW pa- 2 4
oote
O3HaKOMJIEHHE C YCTaHOBKOM, MpuOOpoM,
METOJMKON BBITIOJIHEHUS JIabOpaTOPHOU 2 4
paboThI
BrimonHeHre  HEO0OXOIMMOTO  3KCIEPH- 2 4
MEHTa
O6paboTka pe3yiabTaTOB HCCIEA0OBaHUS, 3 5
NOCTpOEHUE TpadUKOB
AHanm3 pe3ysbTaToB UCCIICIOBAHUS U BbI- 3 5
BOJI 110 padoTe

UTOIO : 12 24

Taxkum oOpaszoMm, Kaxkmas gabopaTopHas padoTa OIICHWBAETCS MUHUMYM B 12
6anoB, MmakcuMyM B 24 GamnoB. [locre BBITTONIHEHUSI BCeX pabOT PaCCUUTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIIEHOYHOMY CPEJICTBY, KaK cpeaHee apupmeTnyeckoe
10 BCEM JIa0OpaTOPHBIM paboTam.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XMMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prsirain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

CDaKlebmem MexaHu4ecKull

Kagpeopa Mawunwvl u annapamul xumuyeckux npouzgoocms

Y4eOHbIM IUIAHOM TI0 HarpabyieHHIO0 moaroToBku 15.03.02 TexHoJgoTHYECKHE
MAaIlIMHBI U 000PYAOBaHUE Il 00YYaIOIIMXCS PETYCMOTPEHO IIPOBEeHHE JJabopa-
TOPHBIX 3aHATUH 1o Auctuiinae b1.B.10 TIpoekTupoBaHue 3IeMEHTOB 000pyI0Ba-
Hus HedTerazonepepaborku. OOyyaromumMcs: mpeajaraloTcs pa3sHOYPOBHEBBIC 3aj1a-
Yd W 3aJaHUA PEKOHCTPYKTUBHOTO YpPOBHS, IIO3BOJIAIONIME OIEHUBATh U
JIMarHOCTUPOBATh YMEHHMSI CUHTE3UPOBATh, aHAJIM3UPOBaTh, 000011aTh (PaKkTUUEeCKU
U TEOPETUUECKUN Marepuall ¢ GopMyIupOBAaHUEM KOHKPETHBIX BBIBOJIOB, YCTaHOB-
JICHUEM MPUYUHHO-CIIC/ICTBEHHBIX CBS3CH.

3aganmue 1 - Pacyer HAa MPOYHOCTH M YCTOMYUBOCTD 3JIEMEHTOB U Y3JI0B
XHMHYECKOH annaparypsl
Pacuer ¢anmneBoro coeuHeHUs
3ananue 2 - KpuTnyeckne CKOPOCTH BPAIIAIONIUXCH BAJIOB.

WNHxeHepHBIM pacueT BaJloB Ha MPOYHOCThH, )KECTKOCTh M BUOPOYCTONYUBOCTbD.

OcranbHble BapUaHTHI 3aJaHU TPUBEACHBI B METOIMYECKOM YKa3aHUU, pa3pa-
6oranHom Ha kKadenpe MAXII

Kpurepuu ouieHKH NPaKTHYECKUX 3aHATHI

B 7 cemecTtpe oOy4aroniuiicsi BeINOIHSAET 4 MHAMBUIYAbHBIX 3a/1aHus. 3a pe-
IIICHUE KaXKI0TO0 OH MOYKET MOIY4YuTh OoT 15 mo 18 Gaos.

NTOroBeI1 pEUTUHT MO NPAKTUYECKUM 3aHATHUSAM MPOCTABISIETCS KaK CpeaHEe
apr(pMeTHYeCKOe NOTYyUYEHHBIX 0a/UIOB 3a penieHue 4 NHAMBUTyJIbHBIX 3aJJaHUM.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

CDaKlebmem MexaHu4ecKull

Kagpeopa Mawunwvl u annapamul Xumuyeckux npouzgoocmas

Hanpapnenue noaroroBku: 15.03.02 TexHOIOrHYECKUE MAITUHBI U 000pYI0BaHUE

[Ipoduns/mporpamma: O6opynoBanue HedTerazonepepadboTKu
(HaumeHnosanue)

Tembl 10KJIAJ0B 110 JUCLUIUINHE
[TpoekTrpoBaHKE MEMEHTOB 000pY/I0BaHUs HedTerazonepepadboTku
OCHOBBI KOHCTPYMPOBAHHUS U pacueTa XMMUYECKHAX MAILVH U aIlapaTos.

OOmre NpuHUUIIBI U METOAOJOTMS KOHCTPYMPOBAaHUSA MAallMH M allapaToB
orpaciu. KoHCTpynpoBaHHE U MPOEKTUPOBAHHE, COOTHOLIEHUE MEXAy chepamu
WHXECHEPHOU JIEATEIIBHOCTH;

KoHCTpyKIIMOHHBIE MaTEpHabl, IPUMEHIEMBIE ISl MAIIMH U anmnapaTroB XH-
MHUYECKHUX Npou3BoAcTB. Kitaccudukanus marepruanoB U 001aCTh UX TPUMEHEHUS;

Oc00EeHHOCTH KOHCTPYHUPOBAHUS JTUTOM, CTAILHOW CBApHOU, YMATTMPOBAHHOM,
OMMETAIITUYECKOM, TYMUPOBAHHOM, TIACTMACCOBOM, yriierpauToBOM, CTEKIISTHHOM
anmapaTrypbl, a TAK)KE anmnapaTypbl U3 LIBETHBIX MAaTEPUAJIOB U CILUIABOB;

Pacyér u KoHCTpyHpOBaHHE TOHKOCTEHHBIX amnmnaparoB. OOmiye cBeISHUs 0
YCTPOMCTBY, pacu€Ty U HUCIbITaHUIO anmapaToB. HopmaruBHble mapamerpsl: pabo-
yee U MpoOHOE [aBieHHe, paboyas M pacy€THas TemIepaTypa, IO0IMyCKaemble
HaIpsKEHMUS;

ToHKOCTEHHBIE O0O0JIOUKHM, HAarpyXEHHble BHYTPEHHUM JaBiieHueM. OOiue
cBeZieHus1 00 000JI0UKaX, OCHOBHBIE IOHATHS U onpeaenenus. Hanpspk€aHoe cocTo-
SHHE MaTepuajia yIpyrux OCECMMMETPUYHBIX 000jouyek. be3moMeHTHas Teopus
000J104€eK. Y CI0BUE MPOYHOCTH;

VYkpennenue orBepcTuil B 00osioukax. Pacuér ykpernieHuss mo reoMerpuye-
ckoMy kpuTeputo. OCHOBHbIE MOJIOKEHUS cTanAapTa "Cocynbl ¥ annaparsl

KoHcTpykiun pa3bEMHBIX COSTMHEHUN U 00J1acTh WX npuMeHeHus. DnaHiie-
BBIE COEIMHEHMS U UX PACUET HA MPOYHOCTh U repMETUYHOCTh. OCHOBHBIE MTOJIOXKE-
Hus cra”aapra Cocyzasl u ammapaTel. HopMbl M MeTOABI pacuéra Ha NMPOYHOCTH
(hIaHIIEBBIX COSTUHCHHM,

JIpyrue TUIbI IJIOTHO-IIPOYHBIX Pa3bEMHBIX COCINHEHUM.

Kononnsle ammapatel. Pacu€rHas cxema koyioHHOro amnmapara. OCHOBHBbIE
MOJIOKEHUS CTaHAapTa ""cocy/ibl U anmapathbl . HopMbl 1 MeToAbl pacu€Ta Ha MpoU-
HOCTB;

KoncTtpynpoBanne u pacyér anmapatoB BBICOKOrO AaBiieHus. HopmaTuBHbIE
napameTpbl: pacu€THbIE JaBJIECHUE U TeMIlepaTypa, Ko3(P(GULUUEHT NPOYHOCTH CBAP-
HBIX COEIMHEHUMN. JlomycKaemple HANPSHKEHUSA C YYETOM JUIMTEIIBHOM IMPOYHOCTH
MaTrepuralia U KOHCTPYKTHBHOI'O HCIIOJIHEHHS KOpIyca;




MamuHbl 1 annapartbl ¢ BpallAOLIMMUCS KOHCTPYKTUBHBIMHM 3JIEMEHTaMHU.
Pacuér sneMeHTOB MallliH U anmnapaToB, MOABEP>KEHHBIX MEXaHUYECKUM KOJeOaH -
M;

VYIUIOTHSAIOIME YCTPOWCTBA IOABMIKHBIX JJIEMEHTOB. THIIBI KOHCTPYKLMU
VIUIOTHSIOIIMX YCTPOMCTB anmnaparoB. YIJIOTHEHHE BaJOB M IITOKOB. OCOOEHHOCTH
UX KOHCTpyKUMH M pacuéra. OOnacTb NPUMEHEHHUS OTICNbHBIX YIJIOTHSIOMIUX
YCTPOMCTB B 3aBUCUMOCTH OT YCIIOBUW 3KCIUTyaTalluH (JIaBJICHUSA, TEMIEpPATypBl,
CBOMCTB 0OpabaThIBaeMOMU Cpe/ibl);

DJeMEHThl MEJJICHHO BpALIAIOIIMXCSA U TSKENIO HArpyKEHHbIX OapaOaHHbBIX
anmnapaTos.

Kpurepuu oneHku:

BrIcTyIieHHe cTy/ieHTa ¢ JOKJIaJOM MPEAINOIaracT 3HauuTeIbHYI0 CAMOCTOSITENb-
HYI0 paboTy cTyaeHTa. Jlokian JoJIKEH BBINONHATD psAJ TpeOOBaHMIA: €ro coaepka-
HUE COOTBETCTBOBATh 3asBJICHHOW TEME; LIEJIM COOTBETCTBOBAThH 3ajJauvaM; JIOTHY-
HOCTh M IIOCJIEIOBATEIBbHOCTh HM3JIOKEHHSI MaTepuasa; CIOCOOHOCTh K padoTe c
JUTEPATYPHBIMH UCTOYHHUKaMU, VIHTepHET-pecypcaMu, CIPaBOYHOW M SHIMKJIIONE-
JUYECKON JTUTEPATYpO; 00BEM UCCIETOBAHHON JTUTEPATYPHI U IPYTUX UCTOYHHKOB
uH(pOpMaIUK; CIOCOOHOCTh K aHAJIM3y U 0000IIEeHUI0 WH(OPMAILIMIOHHOTO MaTepHU-
aja, CTENEHb MOJHOTHI 0030pa COCTOSHUSL BOIPOCA; OOOCHOBAHHOCTH BBIBOJIOB;
IPaBUWIBHOCTh O(OpMIIEHHUSI (COOTBETCTBUE CTAaHAAPTY, CTPYKTYpHAs YIOPSIO0UYEH-
HOCTb, CCBUIKHM, LIUTAThl, TAaOIUIBI U T.A.). B OamibHO-peHTUHTOBOI cHucTEME BBI-
CTYIUIEHHE C JJOKJIaJJOM OTHOCHUTCS K JOIOJHUTENbHBIM BUiaM pabot. Illkana nud-
(depeHurpoBaHa 1o psaay kpurepuen. OOMmUNA pe3yapTaT CKIAIbIBACTCS KaK CyMMa
0aJUI0B MO MpPEACTaBIECHHBIM KpuTepusaM. MakcuMaibHbI Oallil 3a BBICTYIUIEHUE C
J0KJIa oM — 6 GaJiyoB.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIIE0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Dakynvmem MeXaHu4ecKut
Kagheopa_Obopydosanue negpmeeazonepepabomxu
Hanpapnenue noaroroBku: 15.03.02 TexHoNIOrHYeCKNe MAITUHBI U 000PY/I0BaHUE
[Tpoduns/mporpamma: O6opyoBanue HedTerazonepepadoTKu
Cemectp 7

VTBEPXKJIAIO

3aB.kadenpoit N.H. Manplies
« 12 » 04. 2022 r.

JK3aMeHAUMOHHBIN OnsteT Nel
Mo mucuunimHe (MoxyJiio) [IpoekTupoBanue IeMEHTOB 000pYA0BaHus HedTera-
301epepadoTKu
1.  KoHCTpYKIIMOHHBIE MaTepUabl B XHMHUYECKOM MalInHOCTpoeHuH. Kputepun
paborocniocobHocTH Marepuana. OCHOBHbIE KOHCTPYKIMOHHBIE MaTepuajbl B XH-
MUYECKOW MPOMBIIIJICHHOCTH.

2. OcHOBBI pacyeTa TOHKOCTEHHBIX allapaToB padOTAIOMIMX MOJ HapY>KHBIM
naBneHueM. [loHsATHE «KOPOTKUX» MU «UIMHHBIX» LWJIMHIPOB U OCOOCHHOCTH HX
pacuera.

Pexomenmyemsiit hopmar it opopmiieHHs SK3aMeHAIIMOHHOTO Omera: AS.

YTBEPXIAIO

3aB.kadenpoit N.H. Manpies
«12 » 04.2022 r.

JK3aMeHAIMOHHBIN OuiteT Ne 2
no aucruriuHe: [IlpoekTupoBaHue 3IeMEHTOB 000pyI0BaHus HedTerasonepepa-
OOTKH

1. OCHOBHBIC KOHCTPYKIIMOHHBIE MaTepUalibl B XUMUYECKOU MPOMBIIIJIEHHOCTH.
Cranu. Knaccudukarusi ctajieu, rpaHuilbl TPUMEHUMOCTH Pa3IMYHbIX MapOK CTa-
JIEH.

2. KoncTpyrnpoBanue u pacuer 3J€MEHTOB TOHKOCTEHHBIX COCYJOB W arrapa-
TOB. PacyeT nmuimHaprdecKux ooedaek.




YTBEPXIAIO

3aB.xadenpoii N.H. Manpimen
«12» 04.2022 1.

JK3aMeHAIMOHHBIN OuteT Ne 3
no nucturuinHe: [IpoekTupoBaHue 3J1eMeHTOB 000pyanoBaHus HedTerasonepepa-

0OTKH
1. OcHOBHBIC KOHCTPYKITMOHHBIC MaTePUATbI B XUMUYECKON MPOMBIIIIICHHOCTH.
UyryHsl. [[BeTHBIC METAJIBI M CILIABHI, O0JIACTH X MIPUMCHCHHUS.
2. KoHcTpynpoBaHHue W pacueT 3JIEMEHTOB TOHKOCTEHHBIX COCYJIOB W aImmapa-

TOB. KpI)IIHKI/I N JHHUIIa XUMHUYCCKUX allllapaTOB. Pacuer Ha IMPOYHOCTDb BBIITYKJIBIX
KPBIIICK U JHHIII.

YTBEPXKIAIO

3aB.kadenpoit N.H. Manpiies
«12» 04.2022 1.

JK3aMeHAIMOHHBIN OuiteT Ne 4
no nucuurinHe: [IpoekTupoBaHue 3JeMeHTOB 000py10BaHus HedTerazonepepa-

0OTKH
1. OcCHOBHBIC KOHCTPYKITMOHHBIC MaTePHUAJbl B XUMUYECKON MPOMBIIIIICHHOCTH.
HemeTannmuueckne KOHCTPYKIITMOHHBIC MAaTEPUAIbI U 00JIACTH UX MPUMEHEHUS.
2. KoncTpynpoBanue u pacuer 3J€MEHTOB TOHKOCTEHHBIX COCYIOB W arapa-

TOB. KpI)IHIKI/I N JHHUIOA XHUMHYCCKHX allllapaToB. Pacuer Ha IIPOYHOCTDb IINIOCKHX
KPBIIICK U JTHHIII.

YTBEPXKXIAIO

3aB.kadenpoit N.H. Manpiies
«12 » 04.2022 r.

JK3aMeHAIMOHHBIN OuiteT Ne 5
no nucuurinHe: [IpoekTupoBaHue 3JeMeHTOB 000pyI0BaHus HedTerazonepepa-

00TKH
1. OcCHOBHBIE pacyETHBIE MMapaMeTPbl XUMUYECKOTO 000PY0BaHUSI.
2. MowmeHnTHas Teopusi pacuera o0osiouek BpamieHus. OCHOBBI TEOPUH pacuerTa,

IMOHATHA U OIIPCACIICHUA. Pacuer KpacBbIX CUJI 1 MOMCHTOB.



YTBEPXIAIO

3aB.xadenpoii W.H. Manpimmes
«12» 04.2022 1.

JK3aMeHAIlMOHHBIN OueT Ne 6
no nucturuinHe: [IpoekTupoBaHue 3J1eMeHTOB 000pyaoBanus HedTerasonepepa-

0OTKH
1. Pacder xumuyeckoro o0opyaoBaHUsS HA MEXaHHUYECKYIO IMPOYHOCTh. OCHOB-
HBIC IIOHATHS U PACYCTHBIC 3aKOHOMEPHOCTH.
2. MomMmeHTHas Teopusi pacuera oOosoduek BpamieHus. [lopsyok ompeaeneHus

KpacBbIX HaHpH}KGHHﬁ OT U3BCCTHBIX CHUJI 1 MOMCHTOB.

YTBEPXKIAIO

3aB.kadenpoit N.H. Magpnuen
«12 » 04.2022 r.

JK3aMeHAIMOHHBIN OusteT Ne 7
no nucuurinHe: [IpoekTupoBaHue 3JeMeHTOB 000py10BaHus HedTerazonepepa-

0OTKH
1. besMomenTHas Teopusi pacyeTa 000JIOUEK BpalleHHUs. YpaBHEHHUS paBHOBE-
CHSl DJIEMEHTa 000JIOUKHU. YpaBHEHHE PABHOBECHS 30HBI 000TOUYKH.
2. VYKperuieHus: OTBEPCTHI B CTEHKE 000J10UkH. Pacder ykpernaeHus OTBEPCTHH.

OCHOBHbBIE KOHCTPYKIIMU YKPEIJICHUS] OTBEPCTHIA.

YTBEPXIAIO

3aB.kadenpoit N.H. Manpiies
«12 » 04.2022 r.

JK3aMeHAIMOHHBIN OusteT Ne 8
no nucuurimHe: [IpoekTupoBaHue 3JeMeHTOB 000py10BaHus HedTerazomnepepa-

00TKHU
1.  be3amomeHTHast Teopus pacuera 00oJoueK BpalieHus. Pacuer HampsbkeHUH B
HUIMHAPUYECKON M cpepruecKoil 000I0UKe.
2. OcHoBHbBIE pa3beMHbIE COEAMHEHUS XHUMHUYECKOM ammapaTypbl. OCHOBHBIE

TUTIBI ()JIAHIIEB U UX IPUMEHEHHE.



YTBEPXIAIO

3aB.xadenpoii N.H. Manpimen
«12» 04.2022 1.

JK3aMeHAIlMOHHBIN OuteT Ne 9
no nucturuinHe: [IpoekTupoBaHue 3J1eMeHTOB 000pyaoBanus HedTerasonepepa-

0OTKH
1. be3sMomenTHas Teopus pacdeTa 000JI0UeK BpalieHHs. Pacder HampsokeHUN B
KOHHUYECKOHN 000JIOUKE.
2. OcHOBHBIEC pa3bEMHBIC COCIMHEHHUSI XUMHUECKOH ammaparypsl. CrieruaibHbIe

TuIbl Gadies. Beioop Tuna u Marepuana npoKJIaIKu.

YTBEPXKIAIO

3aB.kadenpoit N.H. Manpiies
«12» 04.2022 1.

IK3aMeHAUMOHHBI OusteT Ne 10
no nucuurinHe: [IpoekTupoBaHue 3JeMeHTOB 000py10BaHus HedTerazonepepa-

00TKHU
1. be3MmomeHnTHas Teopusi pacuera 00osouek BpamieHus. OCHOBBI pacueTa TOH-
KOCTEHHBIX COCYJIOB, pabOTaIONIMX MO BHYTPEHHUM JaBJICHHUEM.
2. KoHcTpyknuu onop annaparoB XUMUYECKON IPOMBIIUIEHHOCTH.
YTBEPXIAIO
3aB.kadenpoit N.H. Manpiies

«12» 04.2022 1.

JK3aMeHALIMOHHBII OmMsteT Ne 11
1o aucruIuivHe: IpoekTupoBaHue 3IEMEHTOB 000py10BaHus HedTera3oepepa-
0OTKH

1. KoncTpynpoBanue u pacuer 3J€MEHTOB TOHKOCTEHHBIX COCYIOB W arrapa-
TOB. KpBIIIKM W AHUIIA XUMUYECKUX amnmaparoB. Pacuer Ha MpOYHOCTH IJIOCKHUX
KPBIIIEK U JTHUIII.

2. Cocynpl U anmapaThl BBICOKOTO JaBieHUs. HampsikeHuss B CTEHKE TOJICTO-
CTEHHOTO LWJIMHApA.




YTBEPXIAIO

3aB.xadenpoii W.H. Manpimmes
«12» 04.2022 1.

IK3aMeHAUMOHHBII Ouster Ne 12
no nucturuinHe: [IpoekTupoBaHue 3J1eMeHTOB 000pyaoBanus HedTerasonepepa-
00TKHU

1. OcHOBHBIE KOHCTPYKIITMOHHBIE MaTepUalbl B XUMHUYECKON MPOMBIIIICHHOCTH.
Cramu. Knaccudukanus craneid, rpaHUIbl IPUMEHUMOCTU Pa3JIMYHBIX MapoOK CTa-
JIEH.

2. besmomenTHast Teopus pacdyeTa 00oJsiouek BpaiieHus. Pacuer HampsikeHuit B
KOHHUYECKOM 000JI0UKE.

YTBEPXKIAIO

3aB.kadenpoit N.H. Magpnuen
«12 » 04.2022 r.

IK3aMeHAMOHHBII Onster Ne 13
no quctumivHe: [IpoekTupoBaHue IeMeHTOB 000pyIoBaHus HedTerazonepepa-

0OTKH
1. besMomenTHas Teopusi pacyeTa 000JIOUEK BpalleHHUs. YpaBHEHHUS paBHOBE-
CHSl DJIEMEHTa 000JIOUKHU. YpaBHEHHE PABHOBECHS 30HBI 000TOUYKH.
2. VYKperuieHus: OTBEPCTHI B CTEHKE 000JI0UKH. Pacder ykpenieHus OTBEpCTHH.

OCHOBHbBIE KOHCTPYKIIMU YKPEIJICHUS] OTBEPCTHIA.

YTBEPXKXIAIO

3aB.kadenpoit N.H. Manpiies
«12 » 04.2022 r.

JK3aMeHALIMOHHBII OusteT Ne 14
1o aucruIuivHe: IpoekTHpoBaHue 3IEMEHTOB 000pya10BaHus HedTera3oepepa-
0OTKH
1. KoncTpynpoBanue u pacuer 3J€MEHTOB TOHKOCTEHHBIX COCYIOB W arrapa-
ToB. Pacuer mmmHapuyecKkux odeyaek.
2. KoncTpykiuu onop annapatoB XUMUYECKON MPOMBIIILIEHHOCTH.




YTBEPXIAIO

3aB.xadenpoii W.H. Manpimmes
«12» 04.2022 1.

JK3aMeHAUMOHHbIN Ouiter Ne 15
no qucumiuHe: [IpoekTupoBaHue J1eMeHTOB 000pyIoBanus HedTerazonepepa-

0OTKH
1. besMomenTHass Teopusi pacdeTa 00OJIOUEK BpaIllieHHUS. YpaBHCHHUS paBHOBE-
CHs DJIEMEHTa 000JIOUKH. YpaBHEHHUE PABHOBECHS 30HBI 000JIOUKH.
2. MomMeHTHas Teopusi pacuera 000Jsi0deKk BpaiieHus. OCHOBBI TEOPUU pacyeTa,

IMOHATHA U OIIPCOCIICHUA. Pacuer KpacCBbIX CUJI 1 MOMCHTOB.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynvmem MeXaHu4ecKut
Kagheopa_Obopydosanue negpmeeazonepepabomxu
Hanpapnenue noaroroBku: 15.03.02 TexHoNIOrHYeCKNe MAITUHBI U 000PY/I0BaHUE
[Ipoduns/mporpamma: O6opynoBanue HedTerazonepepaboTKu
Cemectp 7

YTBEPX/IAIO
3aB.kadenpoit N.H. Manpiies
«12» 04.2022 1.

KypcoBasi padora

no guctmiuinde b1.B.10 IlpoektupoBaHue 3i1eMeHTOB 000pyaOBaHUI HedTeraso-
nepepaboTKU

(HaumeHnosamnue OUCYUnIubl)

B 3ajmaHusx Ha KypcoBylO palOTy MpeararoTcsi BapUaHThl PacuyeToB JIBYX
TUIIOB 000PYIOBaHUS:

1. KononHoe o0opyaoBaHHe, Harpy>KEHHOE BHYTPEHHUM HJIM BHEIIHUM JaB-
JICHUEM, OCEBOM CKUMAIOIIECH CUIION U BETPOBBIM U3rHOAIOITUM MOMEHTOM.

2. Anmapartsl (cocyasl) ¢ pyOamikamMu, 0OXBaThIBAIOIIMMH KOPITYC, a MHOTJA U
JHUIIE anmapara. B mpoMexyToK MeXIy KOPIyCOM U pyOalIkoi MmojaeTcsi Terio-
WJIU XJIaJI0areHT.

Pa3zpaboTanbl cxembl 2-X UCIIOJIHEHUN KOJIOHHBIX almnapaTtoB U CEMU HCTIOJHE-
HUH anmapatoB ¢ pyOalkoi, a TakKe BapUaHTOB pabOYMX yCIOBUMN /I KOJOHHBIX
anmnaparoB U 25 BapUaHTOB IS AlIIApaTOB C pyOAIIKOM.

Homep BapuaHTa 3amaHus M CXeMa ammapara yKas3bIBacTCs IMPENOIaBaTEIEM
NP BbIAAYE 3aJaHUS.

KosionHoe o0opynoBanme

Conepxanue pacuéra:

1. BbIOOp KOHCTPYKIIMOHHBIX MaTEPUAJIOB JIJISI JIEMEHTOB KOJIOHHBI.

2. OmnpeneneHue TOMIIMHBI CTEHKH KOPITyca, KPBIIIKW, JHUIIA, JIIOKA, MITYIIe-
pOB C Y4YETOM J[aBJIEHUS, BECa U BETPOBOM HArpy3KH W3 YCJIOBUU MPOYHOCTU U
YCTOMYMUBOCTU (HOPMBL.

3. Pacuér ¢dhnanneBbIx coeqMHEHUH MTYIIEPOB ¢ TPYOOIIPOBOAMHU.

4. BeiOop omopkl anmapara u pacu€T ee Ha MPOYHOCTh H YCTOMYUBOCTb.

5. Pac4€T Ha MPOYHOCTH YKPEIICHHUH IITYLEPOB.



6. Beibop cTanmapTHBIX (110 pazMepam) (iraHIeB U MaTPyOKOB MITYIIEPOB.

7. Pacu€T xonerr >KeCTKOCTHU (7151 BAKYYMHBIX KOJIOHH).

Paccuntats u cnpoexktupoBath (pa3padboTaTh COOPOUYHBIN YEPTEK) pPEeKTHPU-
KallMOHHYIO KOJIOHHY, CXeMa KOTOpOW moka3aHa Ha puc 1. TexHojormueckue u
KOHCTPYKTUBHBIEC MapaMeTphl (B 3aBUCUMMOCTH OT BapHaHTa) MPUHATH U3 Tadd. 1-2.
Tapenku pemerdarsie, npoBaiabHble. HOpMaTUBHBIN CKOPOCTHOW HAIOp BETpA MpH-
uaTh ans |1 paitona repputopuu Poccuiickoit @eneparmu ((o=450 I1a).

N Y
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Puc. 1. Cxema KOJIOHHOTO anmapara.



Taon. 1. Ucxonubie naHHbIE

JaBnenue B onctene- [mmacip Yuicno momﬂp T
- Cpempt S - KONOHHBI  |Bbicota : I1Iar VcnoBHbIE MaMETpbl ( i
5p (paznemsie- Bumy (D, KOTMOHHBL | ¢ Tapesiok ILTYLIEPOB,MM SOApe
aHT (abcomor- Hui) Dg, MM
Masi CMeCb) Hoe), MITa KOJIOHHBI (MM(BHYTpeH |L, MM h
» ©C i
) D, [ D, [ D, | D, ] Ds
1K ‘Bo“‘em“’** 02 121 1000 | 25000 | 36 | s00 |100]125|400]| 300|100 400
2K |Bomaperon| 02 208 1200 | 28000 | 33 | 600 | 125| 150|500 400|125 500
K P 40 +24 1600 | 30000 | 32 | 700 |150|200{500]|400|150| 600
ITWICH
4 |Fipome- 20 s8 | 1400 | 25000 | 30 | 600 |150|200]500|400|150| 600
TPOTIHIIEH
Bozma-
SK |yxcyctas 02 144 1000 | 20000 [ 32 | 450 |100]|125(350|300]100| 400
KUaJiora
o || — 0,005 257 | 1200 | 22000 | 26 | 600 |125]|150|500| 500|125 400
L i 0,005 257 1000 | 18000 | 28 | 450 |100|125]|500|400|100| 400
KHACJIOTHI .




Anmapar ¢ pyoamkon

CopeprxaHue pacuéra:

1. Be160p KOHCTPYKIIMOHHBIX MaTEpUANIOB JJIs SJIEMEHTOB armapaTa.

2. Onpenenenye TONUHBI CTEHKA KOpIyca U pyOalliKH.

3. Onpenenenre TOMMIMHBI CTEHKH KPBIIIKH U JTHHIIL.

4. Pacu€t (rmaHIIeBOro COCIMHEHHUs KOpITyca ¢ KPBIMKOW (ompeneneHue 00J1-
TOBOI Harpy3ku, BBIOOp MPOKJIAIKU, ONpE/eTICHUEe YKclia Uiu AuameTpa OO0JITOB,
pacuéT TONMUHBI (PIIAHIICB).

5. Beibop onop (CTEHOK) U UX pacyET Ha MPOYHOCTb.

6. Pacu€t Ha MpOYHOCTH BaJia MEPEMEIIMBAIOIIETO YCTPONUCTBA U ONPE/IEICHHE
KPUTUYECKON CKOPOCTH BpaIICHHUS.

7. Pacyé€r Memanky Ha IPOYHOCTb.

8. Omnpejenenrie IMAMETPOB IITYLIEPOB U paCUET YKPEIJICHUsI OTBEPCTHUM B al-
napare.

PaccuuTaTh U cipoekTHpoBaTh (pazpaboTaTh COOPOUHBII YEPTEK) armapar C
MEIIAJIKOM, CXeMa KOTOPOTo MPeICTaBICHA HA puUC. 2.

TexHOMOTHYECKHE M KOHCTPYKTUBHBIE MMapaMeTphl anmapara MpuHITh U3 TaoJl.
2u3.

LN e S
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Puc. 2. Cxema anmaparta ¢ pyOaIikoi.




Taon. 2. Ucxogusle qaHHbBIE

Py6aumka Annapar
Koadppu-
Temne LIMEHT
_ | patypa 3aTI0THEHHA
Bapua | JaB- | Tum | Teow pacxon JaBJe £ ammapata @
HT |JIeHHe, i cpema | HUe, cpena W ELIGHE
MIa |c|Cc|™ MITa -
C CIOA  KHA-
KOCTH B an-
mapare, Hy |
CMmech
a30THOH
U CepHOH
IAM| 03 | 20 | 45 | 6500 | Boma 0,6 65 |xuenor H,=D,
| p=t6
00 kM’
Korznen > T
| CHPYIO omyor
2am| o7 M || 140 |umea | 04 | 100 | P87 | H=Dy
BOAHO 0 krin’
1 nap ‘
[nvuee-
pHH
3JAM| 05 [157(157| 240 | - | 04 | 90 LP=12| ¢=075
: 39
| K/M®
Paccon . -
(20% ' JIOBBIH -
4AM| 05 | -17| 9 | 4800 | NaCD | 10 3dup 0=075 ~
p =11 p =71 | -
50 kr/M’ 6 /v’
PeaxuL _
Konen Macca
CHpYI0 (cwbHas
SAM | 0,7 | 170|170 | 200 |upgica | 05 120 | penows) H,=D,
BOJA- . =
HOH map B
00 kr/m’




CkopocTb
BiyTpen- | BHyTpen- PaCIOTHAR | ntcnmn
o e ey Beicora MOLLIHOCTB e
Bapu- i pyGau Tun Tan  |Ha .l
. =aHT AMANCTP | IAaMETP | Hp | mMewanku | npuBofa | repeMen | . »
Kopmyca | pybammku o butiee 3 1/cek
Di,mm | Dp, MM BT T,
00/MHH)
Bepru-
- ' 3 1o KabHBIH
IAM | 1600 1700 | 1680 (m"acl)“m no EM 0,5 6,6 (63)
i 5855-66
| (m )
2AM | 1400 1500 | 1380 g;‘;’]p;‘;‘” i LU | 42(396)
3AM| 1200 | 1300 | 1740 |FoPERA |, 07 | 42090
: (Tvm 3)
4AMT 71800 | 1900 | 2495 me‘a"@ S 01 |21(198)
saM | 1000 | 1100 | 1565 |TlomAcTHA| g | S8
(tm 1)

PacueTs! BKIIO4atOT B ceO0si:

1) BBIOOpP KOHCTPYKIMOHHBIX MaTE€pHAJIOB Ul PaCCUUTHIBAEMBIX 3JIEMEHTOB
anmnapara,

2) pacueTbl Ha IPOYHOCTh M YCTOMYMBOCTH KOpIIyca ammapara u pyOauiku, a
TaKXKe pacyeTsl KPBILLIEK U JTHUIII,

3) KOHCTPYHUpPOBAaHUE U PACUEThI SJIEMEHTOB (DJIAHIIEBOTO COETUHEHUS KPBILIKU
Y KOpITyCa aIapara Win KpbIIIKH JIF0Ka,

4) KOHCTpYMpOBAHHME M pacyeT OINOp ammnapara M3 YCIOBHUSX MPOYHOCTU U
YCTOMYHUBOCTH.

B rpaduueckoil yactu paboThl npujaraercst cxema amnmnapara ¢ 0003Ha4YeHUEM
pa3mepoB Ha jucte ¢popmara A3; U 3CKU3bI AIEMEHTOB anmnapara U pacyeTHbIE UX
CXEMBI.

PacueTsl BbINOJHSAIOTCS Ha JucTax popmara A4, pacueTHble (GOPMYJIIbI U BEIU-
YUHBI CONPOBOXKIAIOTCS MOSICHEHUSAMHU (YKa3bIBACTCS JUTEPATYPHBIA HUCTOYHUK U
HOMED CTPAHUIIBI).

Crucok JTuTepaTypHBIX HUCTOYHUKOB, UCIIOJIB30BAHHBIX B padboTe, opopMIIeH-
HBIN 10 OOIENPUHSTHIM MpaBUiIaM, MOMEIIAETCS B KOHIIE KypCOBOW padOTHI.

KpuTtepum oneHku: orneHka pertuara kypcooit padotsl (KP) mo nucnurmune
«KoHcTpynpoBaHue M pacu€r 3JIEMEHTOB OOOPYIOBAHUS OTPACIHMY MPOU3BOIUTCS
npernojiaBaresieM B 0aiax, ¢ y4eTOM KayecTBa M IMOJIHOTHI BBIMOJHEHUS CIIETYIO-
IIMX COCTABJISIONIMX KypCOBOM paOOThI, a TaKK€ CPOKOB U UTOTOB €ro MyOJIMYHOM
3AILUTHI:

1. CooTBeTCTBUE MPEICTABICHHOMN MOSCHUTEIHHOM 3aTUCKU KYPCOBOM paOOThI
3aJlaHuI0 ¥ TpeOOBaHUAM CTaHAApTOB EJMHON cHCTeMBbl KOHCTPYKTOPCKOW JTOKY-
menTauuu (ECKJl) k TeKCTOBOM TOKyMEHTaIuu;

2. Utorn myOIu4YHON 3alIUTHI KypCOBOM pabOThI HA 3acelaHuy IPUEMHOU KO-



MUCCcHUU Kadeapsl;
3. CooTBEeTCTBHE CPOKOB BBIMIOJIHEHUSI U MPEICTABICHUS TOTOBOM pabOTHI K
3alIUTe YTBEPKACHHON yUeOHBIM TUIAHOM TpauKy.

Pelitunr xypcoBoii pa®oThl (Ryp) omnpenensieTcss myTeM BbIYUTAHUS U3 MAKCHU-
MaJbHO BO3MOXKHOTO KoJimuecTBa 0asmioB, papHoro 100 6amnam, cymMMbl mTpadHbIX
O0ayoB (XR;), KOTOpbIE BBICTABISIOTCS MPENOAABATEIEM 32 OLINOKH, JOMYLIIEHHBIE
CTYJIEHTOM TIpH 0OPMIICHUHN MOSCHUTETHHOUN 3amucku (Ryj3), mo mroram myoand-
HOM 3amuThl paboThl (R 341;) ¥ 32 OTCTaBaHKe OT rpaduka 3aluUThl KypcoBor padbo-
ThI (Rcp) 11O ypaBHEHUIO:

RKP = 100 - E(Rng + R3AH1 + RCP) 0aJUIOB.

MakcumanbHoe koaudecTBo OaioB — 100, muHuManbHOe — 60, KOTOpBIE
OTpENENAIOTCA MpernojaBaTeneM audPepeHIIMPOBAHHO, OIEHKAMU «OTIMYHOY,
«XOPOIIO», «YIOBJICTBOPUTEIBLHO» B COOTBETCTBUU C KPUTEPHUAMH, IPEIACTABIICH-

HBIMHU B TA0JIUIIE:

Kpurepun oneHKH peiiTHHIa COCTABJIAIIINX KYPCOBOH padoThl

Cocmasnsarowue

KP Kpumepuu ouenku u pexomenoyemuoie danivl
1. Kauecmeo no- | I13 BbimonHeHa B mnoiHoM | [I3 BeimonHeHa B uenoM B | [13 BeIMONHEHA ¢ HEKOTOPHIMHU
ACHUMENbHOU 00BeEME, Ka4eCTBEHHO, B CO- | COOTBETCTBHUU C 3aJaHUEM U | OTKIOHEHHSIMHM OT 3aJaHHsI B

s3anucku (I13)

OTBETCTBHU C 3amaHueM. Bce
pazznensl I13 BeImonHEHBI B
IOJTHOM 00BeMe U odopmite-
HBI TIPABUIILHO, MPAKTHYCCKH
0e3 ommbOK M OTKIIOHEHUMH
oT TpeOOBaHMH CTaHIAPTOB
ECKJI x TeKkcToBOW MdOKYy-
MeHTaluu. Bee pacueTs co-
JIepKAT PACUCTHBIC CXEMbI U
CCBUIKM Ha JIHTEPaTypy B
II0JIHOM OOBEME.

¢ coOmoaeHneM TpedoBaHmi
HopM ECKJl k TekcTtoBoit
JOKyMeHTalmu. B pazgemax
[13 momymiens! 1-2 ommOKu
HETNPUHIUITHAIBEHOTO Xapak-
Tepa, B BUJI€ HETOYHOCTEHN B
0003HAYCHNUAX B PACUETHBIX
CcXeMax U CIHCKE HCHOJIb3Y-
€MOi1 IuTepaTyphl.

gacTH 00beMa BBITOJHCHHBIX
pacueroB. B II3 nomymieHst
Oomee BYX  TEXHHYECKHUX
OouMOOK B BHUJE OTCYTCTBUS
CCBUIOK Ha JIUTEPaTypy U He-
JIOCTAaTOYHOTO KOJIMYECTBA
PacUETHBIX CXEM MAaIlHH U
anmnapaTtoB. Mmerorcs HeTou-
HOCTH ¥ OmHOKH B odopmite-
HUU CIHCKa HCIIOJIB30BaHHON
JATEPATYPHL

1.1. llImpadghnwie
oannwt 3a 113

(Rs)

0-3 éanna

4 — 7 bannoe

7 — 10 6annoe

2. Yposenv meo-
pemuueckoi u
npaKmuuecKkoil
n0020Mo6KuU no
umozam 3auqu-
mot KP

Teoperndeckass ¥ mpakTHUe-
CKasi TOATOTOBKA BBICOKAs.
CTyaeHT yBepeHHO W apry-
MEHTHPOBAaHHO OTBEYAET
MIPAKTUYECKH HA BCE MPAKTHU-
YecKHe U TeOPEeTHUECKHE BO-
IIPOCHI, U3JIOKEHHBIE B TOAC-
HUTEJIBHOU 3aIUCKE.

Cpeanuii ypoBeHb TE€OPETH-
YEeCKOM UM  MpakTU4YEeCKOU
noAroToBKU. CTYyAEHT Bech-
Ma YBEpEeHHO U MOAPOOHO
OTBE€YaeT Ha OOJBIINHCTBO
3aJlaHHBIX BOIIPOCOB IO Te-
Me paboThl, HO [OITyCKaeT
HETOYHOCTH B OTBETax Ha
BOIPOCHI MPEABIIYIINX 00-

HeBbicokuil ypoBeHb Teope-
TUYECKOM H© NIPaKTHYECKOH
MOJTOTOBKU 110 TeMe paboThI.
Ha psn 3amaHHBIX B XO0z€ 3a-
IIUTHl TEOPETHUYECKUX M TpaK-
THYECKHUX BOIPOCOB OTBETHI
HE TIOJHBIE, JIOIYCKAaOTCs
OomMOKH B OCHOBHBIX ITOHATH-
SIX W OIpEJeNIeHUsIX IUCIIH-

MIETEOPETUICCKUX ~ JTUCIH- | TUTUHBI, TPeOyeTCs YTOYHSIO-
TUTHH. ias MOJICKa3Ka
MPEnoaBaTeIsl.
2.1. HImpacpuwie
Oannwvl 3a 3auu-
my 0—-4 é6anna 4 — 7 bannoe 71— 11 6annoe
(R3amp)
3. Cpoku evi- KypcoBas pabora BeimosiHe- | KypcoBas pabGora BeimonHe- | KypcoBas pabora BhIOJIHEHA
ROJIHEeHUA U 3a- Ha TIPaKTUYECKU B YTBEP- Ha 1 IMPEACTAaBJICH K 3allUTE C 3HAYUTCIBbHBIM OTCTaBAHHEM
wiumol KP JKJICHHBIC CPOKH, OTCTaBaHUE | ¢ HEOOJBINUM OTCTABAHHUEM | OT YTBEPXKACHHOro rpaduka

oT rpaduka He mpeBbIIaet |
HEJIETIO.

ot rpaduka He Oosee Ha 1-2
HEJIETIH.

Oosiee yueM Ha 2 — 3 HeJeu.




3.1. HImpadghnvie

bannv 3a cpoku 0-3 oanna 3 -5 6annos 6 — 8 bannos
(Rep)
4. Cymma
wmpaguoix 0- 10 6annoe 11 - 19 6annoe 20— 29 6annoe
oannos (XR)
Cymmapnuii 100 — 87 6annos 86 — 74 6annoe 60 — 73 6annos
peiimunz (Ryp)
U ouenKu «Omauynoy» «Xopouwio» «Yooenemeopumenvho»

[Ipu cymme GamioB Hike 60 KypcoBasi paboTa He 3auumsléaemcsa M TNOAJIe-
YKUT MMOBTOPHOM 3aIlUTE MOCJIE UCITPABICHUS BBISIBIIEHHBIX OIIMOOK U MOCJIE JIOMOJI-
HUTEIBHOU TEOPETUUECKON MOATOTOBKHU M0 TEME KypCOBOM pabOTHI.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIIE0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Dakynvmem MeXaHu4ecKut
Kagheopa_Obopydosanue negpmeeazonepepabomxu
Hanpapnenue noaroroBku: 15.03.02 TexHoNIOrHYeCKNe MAITUHBI U 000PY/I0BaHUE
[Tpoduns/mporpamma: O6opyoBanue HedTerazonepepadoTKu
Cemectp 7

YTBEPX/IAIO
3aB.kadenpoit N.H. Manpiies
«12» 04.2022 1.

Konrpoabnasi padora
no mucouruinae  B1.B.10 IIpoexktupoBanne 3j1eMEeHTOB 000pyaI0BaHMs HedTEraso-
nepepaboTKU

(HaumeHoBaHue OUCYUNTUHDBL)

BapuanTt BbIOMpaeTCcsi CTyA€HTOM MO TocienHer mudpe mudpa ero 3aveTHOU
KHIWKKH. CTyJIeHTY HEOOXOAMMO JaTh OTBET Ha IMOCTABJICHHBIN BOIPOC, UCTIOIB3YS
BapHaHThl OTBETOB. B KkauecTBe 0OBEKTa MCCICIOBAHHMHA BBIOMpAETCsS 000pyI0OBa-
HUE, UMEIOIeecs Ha MecTe paboThl yJalierocs.

Borpocsl k KOHTpOJIBHOM paboTe

1. Omnpenenenve 00OJOYKH BpaIICHUs, CPEIAWHHON MOBEPXHOCTH, TMEPBOTO H
BTOPOI'0 PaInyCOB KPUBU3HBI. BBIBOJ ypaBHEHUSI PaBHOBECHS CUJI, ICHUCTBY-
IOIIHUX Ha JIEMEHT 000JIOYKH 10 Ocu Z.

2. Tlouemy BHYTpEeHHHUE CHIIBI I MOMEHTHI, JCHCTBYIONHE HA BEPXHIOI M HUXK-
HIOIO TPaHU 3JIEMEHTa 000JIOUKH, UMEIOT B O0IIIEM cllydae MpupaiieHue B OT-
JU4ue OT CJI U MOMEHTOB, JICHCTBYIONINX Ha OOKOBBIC IpaHu?

3. Kak Bwiaensercst aieMeHT 000y109ku? Cuiabl U MOMEHTHI, JICUCTBYIOIIHME Ha
000J10YKH, TPUPOJIa UX BOSHUKHOBEHUS, PAa3MEPHOCTH.

4. BbiBoi ypaBHEHMsI paBHOBECHS MOMEHTOB, ACHCTBYIOIIMX Ha 3JEMEHT 000-
704Ky 1o ocu Y. HampsbkeHusi, BbI3bIBA€MblE BHYTPEHHUMHU CUJIAMH U MO-
MEHTaMH.

5. CymHocTh 6€3MOMEHTHON TEOPHH pacuéTa TOHKOCTEHHBIX 000yI049eK. BriBoa
ypaBHEHUI OE3MOMEHTHOM Teopuu: ypaBHeHuUe Jlamnaca u ypaBHEHHE paBHO-
BECHS 30HBI.

6. Cuibl U MOMEHTBHI JCHCTBYIOIIUE HA DJEMEHT OO0OJIOYKH, MPUPOJA MX BO3-
HUKHOBEHHUS M pa3MepHOCTU. BBIOOP cHCTEMBI OCEil KOOpIUHAT.



7. CymHocTh KpaeBol 3anaud. IIpyumHbl BOSHUKHOBEHUS] KPAaeBbIX CHJI U MO-
MEHTOB U XapakTep UX JACUCTBUA MO JJIMHE 000IO0UKH.

8. CpaBHuTeNbHAs XapakTEpUCTUKAa 0€3MOMEHTHOW W MOMEHTHOM TEOpUHU pac-
4éTa TOHKOCTEHHBIX 000s104eK. BrIBOA ypaBHEHHSI 0€3MOMEHTHON TEOPHH.

TETUIOM30JIALMIO (PHC. 1), €C/IM 3aaHbl: CPEHHUH AMaMeTp OCHOBaHKA KoHyca D

3agaum K KOHTPOJILHOI padore

A-1. Ilo Ge3MOMEHTHOH TeOpHH OmNpeaenuTh TPeOyeMylo TOJLIMHY
KOHMYECKOH 000/I0YKH, 3ANOJHEHHOM JKMAKOCTD W MMEIOWIEH HapyXHYIO

cp.»

yroJl npu BEpLIMHE KOHYyCa Q’ , TOJILIMHA TCILUTOU30JIALNUHU 5 s, HAOITYCKAaEMOE

HampsHKEHUs Ui Matepuana 060I0YKH [O' ], wiotHocTd kumkocth 0, u

marepuana usonauun O .

HcxonHble naHHbIE

Tabannua 4

Bapua Dep,s a, 5 s lo']’ re 8 j 2.
MM al 3

HTBI rp MM Ml . Kr/M
a 1394 90 120 120 880 1900

6 1014 60 100 130 1630 2600




B 1990 120 150 120 1200 2600

r 906 120 100 125 1500 2600

i 714 90 120 140 1630 1900

é 1594 60 180 160 880 : 1900
A-2. Tlo 6e3MOMeHTHOH Teopuu OMpPEeNeNUTh = HaNpsHKEHHUS,

BO3HHUKAIOUIHE B CTEHKE KOHMYECKOM 060H0‘{KH, 3aM0JTHEHHON! XMAKOCTHIO M

Harpy>eHHOH BHEIIHHM PaBHOMEPHO Pacrpe/ieIeHHBIM Ia30BbIM 1aBIeHHeM (puc.
2), €CITH 331aHbI: HAPYKHbIM AWaMETp OCHOBaHHA KOHyca D, , TonmuHa 0601049ku

5 » Yron npu Bepmm{ea, BCIIMYUHA BHEIIHET0 MaBJIEHUS P, IUIOTHOCTH

XXUOKOCTH

P x

Toctpouts rpaduku wampsxenuit B (yHkuMH paccTosHMA X oT

BEPLUHHBI.
Tabnuuas
HUcxonHrbie naHuble
Dm 5 a 5 p,
BapuanTsi MM ; MIla ,0 %
rpan
e Kr/m>
a 1820 10 120 0,6 1040
6 1020 6 90 1,0 1280
B 920 8 60 1,6 1500




r 1412 6 90 0,8 1630
A 2016 8 ’ 60 1,0 1200
€ 1020 6 120 1,6 1630

A-3. Tlo 6e3MOMEHTHOH TEOpHHM OINpeNe]HTh TPeOYeMYIO TOJIIUHY
CTEHKH BpallaloIueiics BOKPYr cOOCTBEHHOH OCH LWIHHAPHUYECKOH 0005104KH,
3aKpbITO# ¢ 00OMX KOHLIOB KpBILIKAMH M Harpy)XeHHOH BHYTPEHHHM TIa30BbiM
JIaBJIEHHEM, €CJIH 3aJaHbl: CPeAHUN AHaMeTp LAIMHIpa D¢p., CKOPOCTH BpalleHHs
000JI0YKH N, BEJIMYMHA BHYTPEHHEr0 AaBJIEHHA P, AOMYCKAeMOe HANpsIXKEHHUA s

marepuana o6osouku |O |.

Puc. 3

| Tabnuuaé
HUcxonHele faHHbIE

D, n, P, .I_O' J
BapuaHThI o ’
MM 06/MHUH MIla MIla
a 897 800 1,0 120




6 1096 1200 0,6 130
B 796 1500 1,25 160
R 1000 750 0,8 140
il 627 2800 1,6 160
e 1590 600 0,3 125

A-4. Tlo GesMoMeHTHOH Teopun ONPEAC/UTE  HANPAKEHHS,
BO3HHMKAIOUIHE B CTEHKE MOMYLIAPOBOH €MKOCTH, 3aMONHEHHON XHIKOCTHIO M
HarpyKeHHOI BHELUIHHM PaBHOMEDHO PachpeeeHHBIM ra30BbIM JaBICHHEM (puc.
3) ecnu 3anaHbl: BHYTpEHHHIA AHAMETP €MKOCTH D,, TONMMHA CTEHKH eMKOCTH

5 » BEIMYHHA BHELIHET0 NABIECHMA P, MIOTHOCTh XHIKOCTH p,,, [ocTpouts

rpaQuK 3aBUCHMOCTH HanpskeHuit OT yria Q.

Tabnuua?

Hcxonubie nanHble

BapuanTe D,, 5 P, p x
MM MM’ MIla i
a 3600 10 0,6 1100
6 3800 14 0,4 1060
B 4000 20 0,4 1630
r 4500 12 1,0 1100
| I 2500 10 0,6 870
| e 5000 20 0,2 1500
A-5. Tlo 6esmoMeHTHOM ONPENENINTh  HAMpPKEHHS,

BOSHHKAIOWME B CTeHKe CoepHueckodt 060M0UKH,
CODCTBEHHOM OCH M HarpykeHHOH BHYTPEHHHM Tra30

Bpaaromeics BOKpyr
BBIM JIaBJIEHHEM, ECIH

3allaHel: BHYTPEHHMH auaMeTp o6onouku D,, TOMMHHA CTEHKH oGonommé' .
CKOPOCTE BPALUCHHS N M BEJMYHHA BHYTPEHHETO NaBEHHS p. IToctpouts rpaduk
3aBUCHMOCTH HanpsXeHHi OT WHPOTHI (D :

lTabnuual
HcxonHsle qaHHbIe
BapuanTsl ' Dy, o n, P,
MM ’ 00/MHH MIla
MM
a 500 4 1200 1,6
6 650 6 820 1.25
B 375 4 2800 0,4
r 800 6 950 0,6
o 1000 6 750 0,2
€ 450 4 1500 0,8




Kputepun onenku: OreHka padOTHI CTYICHTOB IO BBITIOJIHEHUIO KOHTPOJIb-
HOUM pabOTHI TPOU3BOAMTCS MYTEM IMOACYETAa KOJUIECTBA JAHHBIX BEPHBIX OTBETOB
U3 MaKCHUMAaJIbHO BO3MOJKHBIX, a TaKXKe MPaBUILHOCTH BBHITIOJHEHUS 3amaund. Mak-
CUMAaJIbHBIA 0aJlT 3a BRIMOTHEHUE KOHTPOIbHOU padboThl — 10 Gamios.

Kpurepuii onieHkn bana
JleMOHCTpUpYyeT MOJIHOE MOHMMAaHUE TOCTaBJICHHON 3adauu. Jlaer joru-
4yecKd 0OOCHOBAHHBIN, MOJHBIA W MPaBWIbHBIA OTBET Ha Bompockl. OT-| 10

CYTCTBHUC OIINOOYHBIX BI)ICKaBI)IBaHI/If/'I, APryMCHTHUPOBAHHOCTD.

JlaeT 1OCTaTOYHO MOJIHBII OTBET, C HAPYLIEHUEM IOCIEI0BATEIbHOCTH
n310KeHus. MIMeroTcst TpyJTHOCTH B 00OOCHOBAHHOCTH CBOEIO OTBETA.

»

JlaeT HenoJIHbIN OTBET (B OOIIKX YepTax) Ha BOIPOC.

HeT oTBera. 0
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