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

Komnerenmus:

[TK-5 Cniocoben aHanu3upoBaTh UCXOAHBIE TaHHBIC IS Pa3pabOTKU MPOEKTHBIX PEIICHUH TEXHOJIOTHIECKOT0 KOMIUIEKCa MEXaHOCOOPOYHOTO
mexa.

NHaukaTopsl TOCTHKEHUS] KOMIIETEHIIUHU:

5.1. 3HaeT TUIIBI K OCHOBHBIE XapaKTEPHUCTUKH MAIIMHOCTPOUTEILHOTO ITPOU3BOICTBA, a TAKXKE MPaBHIIa Pa3padOTKH, KOMIUIEKTAIMH, 0hOpPM-
JIEHUS U 00palleHusl TEXHOJIOTUUECKOU TOKYMEHTAIIUU

5.2 yMeeT NpUMEHSTh JEHCTBYIONIME HOPMBI TEXHOJIOTUUYECKOTO MPOSKTUPOBAHUS TEXHOJIOTUYECKIX KOMIUIEKCOB; aHAIU3UPOBATh CTPYKTYPY
JEUCTBYIOIIUX TEXHOJIOTHYECKUX KOMIIJIEKCOB

5.3 BIajeeT HaBbIKaMU MMPUMEHEHHS HOPM TEXHOJOTHUYECKOT0 MIPOCKTUPOBAHKS MTPH Pa3padOTKE COBPEMEHHBIX MPOSKTHBIX PEIICHUH MEXaHO-

COOPOYHBIX IIEXOB.

Hunoukamopwt 0o- Dmanul popmuposanusn é npoyecce 0c60eHUA OUCYUNTUHDL
CHUMCEHUSA KOM- (vkazamws ece memol uz PIJ])
nemenyuu Jexyuu Hpaxmuueckue Jlabopamopuvie 3ana- | Kypcosas paboma Haumenosanue oye-
3anamus, naéopamopr mus HOUNO020 cpedcmea
NPAKMuUKym
[K-5.1 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazden 3 Orsamen, 1abopamoproe u
pazoen 5 npakmuyeckoe 3anHsamue,
00K1a0
[K-5.2 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pazoen 1-pazden 3 Orsamen, 1abopamoproe u
pazoen 5 npakmuyeckoe 3ansamue,
00K1a0
I1K-5.3 Pazoen 1- Pazoen 1-pazoen 5 Pazoen 1-pazoen 5 Pasoen 1-pazoen 3 Oxksamen, nabopamopHoe u
pazoen 5 npakmuueckoe 3ansmue,
00K1a0




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)

O1neHKa «OTIMYHO» BBICTABISICTCS CTYJCHTY, €CIIM TEOPETUUECKOE CO-IAepKaHue
Kypca OCBOEHO MOJHOCTBIO, 0e3 ImpoOesioB; MCUEPIbIBAIOLIE, [TOCIEA0BATENRHO,
YEeTKO U JIOTHYECKH CTPOMHO HM3J1araeT MaTepHuai;, CBOOOJHO CIIpaBisIeTCs ¢ 3aza-
YaMmu, BOIIPOCaMHU U APYTHMMHU BUAaMU IPUMEHEHHsI 3HAHWH; HCIIONb3YeT B OTBETE
JOTIOJTHATENBHBIA MaTepu-ajl Bce MPEAyCMOTPEHHBIC MPOTPaMMOi 3aJjaHusl BBI-
MIOJTHEHBI, KAY€CTBO MX BBINOJHEHUS OLIEHEHO YUCIIOM OayioB, OJU3KUM K Mak-
CHUMaJbHOMY; aHAJIM3UPYET IOJIyYCHHbIC PEe3YyJIbTaThl; NPOSIBISET CAMOCTOATEINb-
HOCTB NIPH BHIMIOJIHEHHUH 33/IaHUH

74 - 86

Xoporo (3a4TeH0)

OreHKa «XOpOIIO» BBICTABIISICTCS CTYICHTY, €CIH TEOPETHYECKOE COAEpIKaHUEe
Kypca OCBOCHO IOJTHOCTBIO, HEOOXOIUMBIE MPAKTHUECKHNE KOMIIETCHIINH B OCHOB-
HOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOrpaMMOil 00y4YeHHUs ydeOHbIC
3aJ]aHMsl BHITOJIHEHBI, KAYECTBO MX BBIITOJHEHHUS JOCTATOYHO BbICOKOE. CTymeHT
TBEP/IO 3HAET MaTepuall, TPaMOTHO M IO CYIIECTBY H3JIaraeT ero, He JOIyCKas
CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOIIPOC.

60 - 73

Y 10BNETBOPUTENHHO (3a4UTEHO)

OreHKa «yA0BIETBOPUTEIHHO» BBHICTABIAETCS CTYAEHTY, €CIIM TEOPETUUYECKOE CO-
JepKaHue Kypca OCBOSHO YAaCTHYHO, HO MPOOENbl HE HOCIT CYNIECTBEHHOTO Xa-
pakrepa, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMO 3aaHUN BBITIOTHEHO, HO
B HUX UMEIOTCSA OIIMOKH, ITPU OTBETE Ha MOCTABJICHHBIN BOMPOC CTYJEHT JOIyC-
KaeT HETOYHOCTH, HEIOCTATOYHO TpaBHIIbHBIE (DOPMYIHPOBKU, HAOIIOAAIOTCS
HapyIICHUs JIOTUYECKON TMOCIIeI0BATEILHOCTH B M3JI0KEHHUU MPOrPaMMHOT0 Ma-
Tepuana.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OrneHKa «HEYJOBIETBOPUTEIbHO» BBICTABIACTCA CTYHEHTY, €CIM OH HE 3HAeT
3HAYUTENBPHOW YacTH MPOTPaMMHOIO Marepuaja, JOMYCKaeT CYyIIEeCTBEHHbBIE
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 XxapakTepucTiHKa OlleHOYHbIX CPEICTB

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 000pYyAOBaHUs, 00Pa3IOB AJI1 UCCIEIOBAaHUN, METOJUYECKUX MOCOOUH.
[{ens mpoBeneHus 1a00pPaTOPHBIX pabOT - MPAKTUIECKOE OCBOCHUE TEOPETUUCCKUX
MIOJIOKEHUH JICKIIMOHHOTO MaTepHalia, a TaKXKe BEIPa00OTKA CTYJEHTaMHU OIPEIeIICH-
HBIX YMEHUH U HABBIKOB CAMOCTOSITEIEHOTO SKCIIEPUMEHTHPOBAHUS.

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 MOBBIILICHUH 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 JJIEMEHTOB 00OpyJoBaHUs HedTerazonepepadotku B 6/7 cemectpe cry-
JICHT JOJIKEH BBITIOJIHUTH CIIECAYIONINE BUIBI PaOOT:

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

UTOroO: 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 XUMUKO-TEXHOJIOTUIECKUNA 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.

WNHxeHepHBI pacueT BaJloB HAa MPOYHOCThH, )KECTKOCTh M BUOPOYCTOHYHUBOCTb.

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

Kpurepuu ouieHKH NPaKTHYECKUX 3aHATHI

B 6/7 cemectpe oOydwaromuiicsi BBITIONHSIECT 4 WHAWBUAYAIBHBIX 3aJaHus. 3a
pEIIeHNE KaXI0T0 OH MOKET MOJYIUTh OT 15 10 18 6anios.

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 XMMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prmmain)
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
[Ipodunb/mporpamma: O6opynoBanue HedTerazonepepadboTKu

(HaumeHnosanue)

TeMbl JOKJIAI0B IO TUCLHUATIINHE
[IpoekTupoBaHKe 3IeMEHTOB 000pyA0BaHUs HedTerazonepepadoTKu
OCHOBBI KOHCTPYHPOBAHHUS U PacueTa XUMUYECKUX MAIIWH U anmnapaToB.

OO0uue TpUHIMUIIBI U METOAOJIOTUSI KOHCTPYUPOBAHUS MAIMH U anmnapaToB
orpaciu. KoHCTpynpoBaHHE U MPOEKTUPOBAHHE, COOTHOLIEHUE MEXAy chepamu
WHXCHEPHOU JICATEIbHOCTH;

KoHCTpyKIIMOHHBIE MaTEpUaibl, IPUMEHSIEMBIE JJI MAIIMH U annapaToB XH-
MUYECKHUX TPpou3BoACTB. Kitaccudukanus marepranoB U 001aCTh UX TPUMEHEHUS;

Oco00EHHOCTH KOHCTPYUPOBAHUS JTUTOM, CTAILHOW CBApHOU, YMAITMPOBAHHOM,
OMMETAIITUYECKOM, TYMUPOBAHHOM, TJIACTMACCOBOM, yriierpaduToBOM, CTEKISTHHON
anmapaTrypbl, a TAKKe anmnapaTypbl U3 [IBETHBIX MAaTEPUAJIOB U CILJIABOB;

Pacuér u KoHCTpyHpOBaHHWE TOHKOCTEHHBIX armapaToB. OOIMe CBEACHUS 110
YCTPOMCTBY, pacuéTy W UCIBITAHUIO anmapatoB. HopmaTuBHbIe mapameTphl: pado-
yee W mnpoOHOEe JaBieHWe, pabodass M pacu€THas TeMIeparypa, IO0MyCKaeMble
HanpsHKEHUS;

ToHkocTeHHBIE 000JIOUKH, HArpy>KEHHbIE BHYTPEHHUM aaBiecHueM. OOmue
cBeZieHus1 00 000JI0UKaX, OCHOBHbIE IOHATHS U onpeaenenus. Hanpspk€aHoe cocTo-
SHUE MaTepuajia YIpyruxX OCECUMMETPHUYHBIX 000j0uek. beaMoMeHTHass Teopus
000J104€eK. Y CI0BUE MPOYHOCTH;

VYkpernnenue orBepcTuil B 00osoukax. Pacuér ykperienus mo reomerpuye-
ckoMy kputepuro. OCHOBHBIE TTOJIOKEHUS cTaHAapTa "Cocynbl U anmaparsl |

KoHcTpykinn pa3bEMHBIX COSTMHEHUN U 00J1acTh WX npuMeHeHus. DnaHiie-
BbI€ COCJIMHEHUS U UX PACUET HA IPOYHOCTh U TEPMETUYHOCTh. OCHOBHBIEC TOJIOXKE-
Hus cradgapta Cocyasl u annapatbl. HopMmbl U MeTOnbl pacué€ra Ha MPOYHOCTH
(hIaHIIEBBIX COSTUHCHHM,

JpyrHe TUIIBI INIOTHO-TIPOYHBIX Pa3bEMHBIX COCUHECHUMU.

Kosonnele anmapartsl. PacuétHast cxema konoHHOro ammapara. OCHOBHbIE
MOJIOKEHMS CTaHaapTa ""coCy/bl U amnmapathbl’ . HopMbl 1 MeTobl pacuéTa Ha poU-
HOCTb;

KoncrpyupoBanue u pacu€r anmapatoB BbICOKOTO AaBiieHus. HopmatuBHbIe
napaMeTphl: pacu€THbIC JaBJICHUE U TeMIiepatrypa, KodhOUIIMEHT TPOUYHOCTH CBap-
HBIX COEIMHEHUMN. JlomycKaemple HANPSHKEHUSA C YYETOM JJIMTEIBHOU IPOYHOCTHU
Marepuasa U KOHCTPYKTUBHOT'O UCIIOJIHEHUS KOPITYCa;




MamuHel ¥ anmapaTtsl ¢ BPAILIAIOLUIMMUCSH KOHCTPYKTUBHBIMU 3JIEMEHTAMHU.
Pacuér sneMeHTOB MallliH U anmnapaToB, MOABEP>KEHHBIX MEXaHUYECKUM KOJeOaH -
AM;

VYIUIOTHSAIOIME YCTPOWCTBA ITOABMIKHBIX JJIEMEHTOB. THIIBI KOHCTPYKIIMHI
YIUTOTHSIFOIIMX YCTPOMCTB anmapaToB. Y IJIOTHEHUE BajOB U MITOKOB. OcoOeHHOCTH
UX KOHCTpyKUMH M pacuéra. OOnacTb NPUMEHEHHUS OTICNbHBIX YIJIOTHSIOMIUX
YCTPOMCTB B 3aBUCUMOCTH OT YCIIOBUW 3KCIUTyaTalluH (JIaBJICHUSA, TEMIEpPATypBl,
CBOMCTB 0OpabaThIBaeMOMU Cpe/ibl);

DJeMEHThl MEJJIEHHO BpALIAIOIIMXCSA U TSKENIO HArpyKEHHbIX OapaOaHHbBIX
anmnaparos.

Kpurepuu oneHku:

BrIcTyIieHHe cTy/ieHTa ¢ JOKJIaJOM MPEAINOIaracT 3HauuTeIbHYI0 CAMOCTOSITENb-
HYI0 paboTy cTyaeHTa. Jlokian JoJIKEH BBINONHATD psAJ TpeOOBaHMIA: €ro coaepka-
HUE COOTBETCTBOBATh 3asBJICHHOW TEME; LI COOTBETCTBOBAThH 3a/JayaM; JIOTUY-
HOCTh M IIOCJIEIOBATEILHOCTh HW3JIOKEHHSI MaTepuala; CIOCOOHOCTh K padoTe c
JUTEPATYPHBIMH UCTOYHHUKaMU, VIHTepHET-pecypcaMu, CIPaBOYHOW M SHIMKJIIONE-
JUYECKOHN TUTEpaTypoi; 00bEM UCCIEI0BAHHON JTUTEPATYPBI U IPYTUX UCTOUHHUKOB
uH(pOpMaIUK; CIOCOOHOCTh K aHAJIM3y U 0000IIEHUI0 UH(OPMAILIMIOHHOTO MaTepu-
aja, CTENEHb MOJHOTHI 0030pa COCTOSHUSL BOIPOCA; OOOCHOBAHHOCTH BBIBOJIOB;
IPaBUWIBHOCTh O(OpMIIEHHUSI (COOTBETCTBUE CTAaHAAPTY, CTPYKTYpHAs YIOPSIO0UYEH-
HOCTb, CCBUIKHM, LIUTAThl, TAaOIUIBI U T.A.). B OamibHO-pEHTUHIOBOI cHucTEME BbI-
CTYIUIEHHE C JJOKJIaJJOM OTHOCHUTCS K JOIOJHUTENbHBIM BUAaM pabot. Illkana aud-
(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 BhICIIET0 oOpa3oBaHus Poccutickoit deneparuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynomem MexXaHu4ecKul
Kagheopa_Obopydosanue nepmeeazonepepabomxu
Hanpapnenue noaroroBku: 15.03.02 TexHoNIOrHYeCKNe MAITUHBI U 000PY/I0BaHUE

[Tpoduns/mporpamma: O6opyoBanue HedTerazonepepadoTKu
Cemectp 6/7

VTBEPXKJIAIO

3aB. kadeapoit { \ _ W.H. Manpies

«19» ampens 2023r.

JK3aMeHAUMOHHBbIH OuieT Nel
Mo mucuunimHe (MoxyJiio) [IpoekTupoBaHue JIeMEHTOB 000pYA0BaHus HedTera-
301epepadoTKu

1.  KoHCTpyKIHOHHBIE MaT€pUabl B XUMUYECKOM MalIMHOCTpoeHnu. Kputepun
paborocniocobHocTH Marepuana. OCHOBHbIE KOHCTPYKLIMOHHBIE MaTepuajbl B XH-
MUYECKOW MPOMBIIIJICHHOCTH.

2. OcCHOBBI pacyeTa TOHKOCTEHHBIX amlnapaToB padOTAIOUIMX MOJ HAapyKHBIM
naBieHueM. [loHSATHE «KOPOTKHMX» M «UIMHHBIX» LUWIMHIPOB U OCOOEHHOCTU HX

pacuera.

TEPKIIAIO

3aB. kadeapoit { ; N.H. Manpies

«19» ampens 2023r.

JK3aMeHAIMOHHBIN OuiteT Ne 2
no nucuurinHe: [IpoekTupoBaHue 3J1eMeHTOB 000py10BaHus HedTerazonepepa-

0OTKH
1. OcCHOBHBIC KOHCTPYKITMOHHBIC MaTepHUaJIbl B XUMHUYECKON MPOMBIIIIICHHOCTH.
Cramu. Knaccudukarus craiei, TpaHUIlbl TPUMEHUMOCTH Pa3IMYHBIX MapOK CTa-
JIeH.
2. KoHcTpynpoBanue u pacueT 3J€MEHTOB TOHKOCTEHHBIX COCYJIOB W ammapa-

TOB. PacueT nmuimHaprudecKkux ooedaek.



YTBEPXIAIO

3aB. kadeapoii Nal, ~ M.H. Mangpies

«19» ampens 2023r.

JK3aMeHAlMOHHBIN OuieT Ne 3
no nucturuinHe: [IpoekTupoBaHue 3J1eMeHTOB 000pyaoBaHus HedTerazonepepa-

0OTKH
1. OcHOBHBIC KOHCTPYKITMOHHBIC MaTePUATbI B XUMHUYECKON MMPOMBIIIIICHHOCTH.
YyryHsl. [[BeTHBIC METAIITBI U CIIIABEI, O0JIACTH X IPUMCHEHUS.
2. KoHcTpynpoBaHue U pacdeT 3JE€MEHTOB TOHKOCTCHHBIX COCY/IOB W armapa-

TOB. KpBIH_IKI/I U AHWIIa XUMHWYCCKHX allllaparToB. Pacuer Ha IMPOYHOCTH BBIITYKIIBIX
KPBIIICK U JHHIII.

YTBEPXJIAIO

3aB. kadenpoit ? \ _ .H. MappiieB

«19» ampens 2023r.

JK3aMeHAUMOHHBI OusteT Ne 4
no nucuuruinHe: [IpoekTupoBaHue 3JeMeHTOB 000pyaoBaHus HedTerazonepepa-

OOTKH
1. OCHOBHBIC KOHCTPYKIITMOHHBIC MaTepHUaJIbl B XUMHUYCCKOMN MPOMBIIIIICHHOCTH.
HeMerammudecknue KOHCTPYKIIMOHHBIC MAaTESPHAIIBI M 00JIACTH UX IPHUMCHCHHUS.
2. KoHcTpyupoBanue u pacder 3JIEMEHTOB TOHKOCTCHHBIX COCYIOB W ammapa-

TOB. KpBIHIKI/I W OJHUIIA XUMHUYCCKHUX allrapaToB. Pacuer Ha IMPOYHOCTD IIJIOCKUX
KPBIIICK W AHUAIILI.



VTBEPXKJIAIO

3aB. xadempoii { \ W.H. Mangimes

«19» ampens 2023r.

JK3aMeHAllMOHHBIN OuiteT Ne 5
o qucuuruinHe: [IpoekTupoBaHue 3J1eMEeHTOB 000pyI0BaHus HedTerasonepepa-

OOTKH
1. OcCHOBHBIE pacueTHBIE MTapaMeTPbl XUMUYECKOTO 000PY/I0BaHHUS.
2. MomMeHTHas Teopusi pacuera 000JsiodeKk BpaiieHus. OCHOBBI TEOPUU pacyeTa,

IOHATHA U OIIPCACIICHNA. Pacuer KpacBbIX CUJI U MOMCHTOB.

YTBEPX/AIO
N.H. Manpimes

3aB. kadenpoit

«19» ampens 2023r.

IK3aMeHAllMOHHBIN OuiteT Ne 6
o auciuiinHe: [IpoekTupoBaHre 3IeMEHTOB 000pyI0BaHus HedTeraonepepa-

00TKH
1. Pacuer xumMuyeckoro o0oOpya0OBaHMs HA MEXAHUYECKYIO MPOYHOCTh. OCHOB-
HbI€ MOHATUS U PACUETHbIE 3aKOHOMEPHOCTH.
2. MowmenTHast Teopusi pacuera obosiouek BpamieHus. [lopsaok onpeneneHus

KpacCBbIX HaHpH)KCHI/Iﬁ OT U3BCCTHBIX CUJI 1 MOMCHTOB.



VTBEPXKJIAIO

3aB. xadenpoii { N.H. Manpimmes

«19» ampens 2023 r.

JK3aMeHAlMOHHBIN OuiteT Ne 7
o qucuuruinHe: [IpoekTupoBaHue 3JeMEeHTOB 000pyI0BaHus HedTerasonepepa-

OOTKH
1. beamomenTHas Teopusi pacyera 000JIOUYEK BpalllCHHsS. YpaBHEHHS PaBHOBE-
CHs DJIEMEHTa 000JIOUKH. YpaBHEHHUE PABHOBECHS 30HBI 000JIOUKH.
2. YKperuieHus: OTBEPCTHI B CTEHKE 000JI0UKH. Pacuer ykpenieHus OTBEpCTUH.

OCHOBHBIE KOHCTPYKLIUH YKPEIIEHUS! OTBEPCTU.

YTBEPX/IAIO

3aB. kadeapoit } \ N.H. MagpieB

«19» ampens 2023 r.

IK3aMeHAMOHHBI OusteT Ne §
no nucuurinHe: [IpoekTupoBaHue 3JeMeHTOB 000py10BaHus HedTerazonepepa-

O0OTKH
1.  Be3aMomeHTHas Teopus pacuera 000JoueK BpalleHUs. Pacuyer HanmpsbkeHUH B
MUJIUHAPUYECKON U chepruIecKoil 000I0UKe.
2. OcHOBHBIE pa3beMHBIC COCAMHCHUS XUMUYECKOW ammapatypbl. OCHOBHEIC

TUIIBI ()JIAHIIEB U UX IPUMEHEHHE.



YTBEPXIAIO

3aB. xadempoii { W.H. Mangrimes

«19» ampens 2023r.

JK3aMeHAlMOHHBIN OuiteT Ne 9
o qucnuruinHe: [IpoekTupoBaHue 3JeMEeHTOB 000pyI0BaHus HedTerasonepepa-

OOTKH
1. besMomenTHas Teopus pacdeTa 000JI0UeK BpalieHHs. Pacder HampsukeHUN B
KOHHYECKOH 000JIOUKE.
2. OCHOBHBIC pa3beMHBIC COCIUHECHUS XUMHUYCCKOMN ammapaTypbl. CriennaabHbIe

TUIbl (raHieB. BeiOop THIa 1 Marepuana npoKIagKu.

YTBEPX/IAIO

3aB. kadenpoit \ : N.H. Manpies

«19» ampens 2023r.

JK3aMeHAUMOHHBII Oustet Ne 10
no nucuuruinHe: [IpoekTupoBaHue 3JeMeHTOB 000pyaoBaHus HedTerazonepepa-
00TKH
1.  be3smomenTHas Teopus pacuera obosouek BpamieHus. OCHOBBI pacdyeTa TOH-
KOCTEHHBIX COCYJIOB, Pa0OTAIONIUX MOl BHYyTPEHHUM JIaBIICHUEM.
2.  Konctpyknuu omop anmapaToB XUMHYECKON MTPOMBITIUICHHOCTH.




VTBEPXKJIAIO

3aB. kadeapoit { \ _W.H. Manpimen

«19» ampexst 2023r.

JK3aMeHALIMOHHBII OmiteT Ne 11
o qucuumuinae: [IpoekTHpoBaHue JIEMEHTOB 000pyIOoBaHus HedTerasomnepepa-
OOTKH

1. KoHcTpynpoBaHue 1 pacdeT 3J€eMEHTOB TOHKOCTEHHBIX COCYJIOB W ammapa-
TOB. KpBIIIKM ¥ MHUINA XUMHUYECKUX amnmaparoB. PacueT Ha MPOYHOCTH IUIOCKUX
KPBIIICK U JTHHIIL.

2. Cocynpl W ammapathl BBHICOKOTO JaBicHHUS. HampsokeHuss B CTEHKE TOJICTO-
CTECHHOTO IMUTHHIPA.

YTBEPXJIAIO
3aB. kadempoit i D - W.H. ManpiiieB

«19» ampens 2023r.

JK3aMeHALIMOHHBII OusteT Ne 12
no auciurinHe: [IlpoekTupoBaHue 3IeMEHTOB 000pyI0BaHus HedTerasonepepa-
00TKH

1. OcCHOBHbBIE KOHCTPYKIIMOHHBIE MaTE€pUabl B XUMUYECKOW MPOMBIIIIIEHHOCTH.
Cramu. Knaccudukarus craneid, rpaHUIlbl TPUMEHUMOCTU Pa3IMYHBIX MAapOK CTa-
JIEH.

2. besMmomenTHas Teopus pacdeta 000JI0UeK BpalieHus. Pacuer HampspKkeHU B
KOHUYECKON 000JI0UKe.




YTBEPXIAIO

3aB. xadenpoii { \ “W.H. Magpimes

«19» ampexst 2023r.

JK3aMeHAUMOHHBbIN OusteT Ne 13
no nucturuinHe: [IpoekTupoBaHue 3J1eMeHTOB 000pyaoBaHus HedTerazonepepa-

00TKH
1. be3MomeHTHas Teopust pacyeTa 00O0JIOUEK BpalleHHUs. Y paBHEHHUS paBHOBE-
CHsl DJIEMEHTA 000JIOUKH. YpaBHEHHUE PABHOBECHUS 30HBI 000JIOUKH.
2. VYkpereHust OTBEpCTUi B CTEHKE 000JI0YKU. Pacuer yKkperieHns OTBEpCTUH.

OCHOBHBIE KOHCTPYKIIMU YKPEIUICHHS] OTBEPCTUM.

YTBEPXJIAIO

3aB. kadempoit i \ _W.H. Magpiies

«19» ampens 2023r.

JK3aMeHAUMOHHBI Ouster Ne 14
no qucnumiuHe: [IpoekTupoBaHue 3J1eMeHTOB 000pyIoBaHus Hedrerazonepepa-
00TKH
1.  KoncTpyupoBaHHME M pacyeT 3JEMEHTOB TOHKOCTEHHBIX COCYJIOB M armapa-
TOB. PacyeT IMIIMHApUYECKUX 00eUaekK.
2. KoHCTpyKIiuu omop anmnapatoB XUMUYECKOW MPOMBIIIIICHHOCTH.




VTBEPXKJIAIO

3aB. kadempoit ___{ _W.H. Manpimmes

«19» ampexss 2023r.

JK3aMeHAUMOHHbIN Ouster Ne 15
no qucrumiuHe: [IpoekTupoBaHue 1eMeHTOB 000pyIoBanus HedTerazonepepa-

0OTKH
1. besmomenTHass Teopusi pacdeTa 00OJIOUEK BpaIlleHHUS. YpaBHCHHUS paBHOBE-
CHSI DJIEMEHTa 000JI0OUKHU. Y paBHEHHE PABHOBECHSI 30HBI 000TIOUKH.
2. MomMeHTHas Teopusi pacuera 00o0siouek BpaiieHus. OCHOBBI TEOPHH pacyeTa,

IOHATHA U OIIPCACIICHUA. Pacuer KpacCBbIX CUJI U 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
[Tpoduns/mporpamma: O6opyoBanue HedTerazonepepadoTKu
Cemectp 6/7

VTBEPXKJIAIO

3aB. kadempoit ¢ \ _W.H. Manpies

«19» ampens 2023r.

KypcoBasi padora

o mucuuminae b1.B.10 IlpoektupoBanue 31eMEHTOB 000pyaoBaHus HedTeraso-
nepepaboTKU

(HaumeHosanue OUCYUNIUnbl)

B 3amanusx Ha KypcoByIO pa0OTy MpejiararoTcsi BapuUaHThl PacueToB JIBYX
TUTIOB 000PYIOBAHUS:

1. KosonHoe o0opynoBaHue, Harpy>KeHHOE BHYTPEHHUM WJIM BHEIIHUM J1aB-
JIEHUEM, OCEBOM CIKMMAIOIIEH CUIION U BETPOBBIM U3THOAIOIIIMM MOMEHTOM.

2. Anmapartsl (cocynbl) ¢ pyOanikamMu, OXBaThIBAIOIIUMU KOPIYC, a UHOT/AA U
JHUILE arnmapara. B mpoMexxyTok Mexay KOpIycoM U pyOalllkoi mojaeTcsi Terio-
WJIM XJIaJ0areHT.

Pa3paboTanbl cxembl 2-X UCMOTHEHUN KOJOHHBIX allapaToB U CEMU UCIIOTHE-
HUH anmaparoB ¢ pyOalkoi, a TakyKe BapUaHTOB pabOYMX yCIOBUMN /I KOJOHHBIX
anmapaToB U 25 BapUaHTOB JUIs allllapaToB C pyOAaIIKoi.

HoMmep BapuaHTa 3aaHusi U CXeMa almapara yKas3blBaeTCs IMPENojiaBaTesieM
MpU BblJave 3aJJaHuUs.

KoJsionnoe o6opynoBanme

Conepxanue pacuéra:

1. Be100p KOHCTPYKLIMOHHBIX MaTepUaoB JJisl AJIEMEHTOB KOJIOHHBI.

2. OmnpeneneHue TOJIIMHBI CTEHKH KOPIyca, KPBIIIKK, JHUIIA, JIIOKA, HITyLe-
pPOB C y4€TOM J[aBJICHMs, BECA U BETPOBOM HArpy3kd M3 YCIOBHA MPOYHOCTH WU
YCTOMYUBOCTU (YOPMBL.

3. Pacuér dnanneBbIx coeAMHEHUH TYLUEPOB C TPYOOIPOBOJAMMU.

4. BriOop onopsl anmnapara u pacu€T ee Ha IPOYHOCTh U YCTOMYHUBOCTb.

5. Pac4€T Ha IPOYHOCTH 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, CXeéMa KOTOpOW Moka3aHa Ha puc 1. TexHomorumueckue H
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 KOJIOHHOIO amnmapara.



Taon. 1. Ucxonuble naHHbBIE

JaBnenue B Kenccene- [ ummacip Yucno nmicae'Ip |
o Cpermst NI KOJIOHHBI | BeicoTa . lar YciioBHbIE EAMETPBI (
- (paznemsie- sy |D, KOMOHHBL | ¢ Taperiok ILTYLIEPOB,MM g
aHT (abcomor- i) Dg, Mm
Masi CMECh) Hoe), MITa KOVIOHHBI (MM(BHYTpeH |L, MM h
2 TC 3117}
) D, [ D, | D, [ D, [ Ds
1K ‘Bo“‘ena“’"“ 02 121 1000 | 25000 | 36 | s00 |100]125|400]|300| 100 400
2K |Boma<peron| 02 208 1200 | 28000 | 33 | 600 | 125|150|500]400]125| 500
2l 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
TNPOIIIEH
Bom-
5K |yxcycuas 02 144 1000 | 20000 [ 32 | 450 |100]|125(350|300]100] 400
KUcJiora
ok Ppme | o005 | 257 | 1200 | 2000 | 26 | 600 |125]150]500| 500|125 400
L i o 0,005 257 1000 | 18000 | 28 | 450 |100|125|500|400|100| 400
KHACJIOTHI .




Anmapar ¢ pyoamkon

Copeprxanue pacuéra:

1. Be160p KOHCTPYKIIMOHHBIX MaTEpUANIOB JJIs SJIEMEHTOB armapaTa.

2. Onpenenenye TONIUHBI CTEHKHA KOpIyca U pyOaIliKH.

3. OnpezeneHne TONILUHBI CTEHKU KPBIIIKY U JTHHILL.

4. Pacuét (naHIEBOro COEMHEHHUs KOpITyca ¢ KPBIIIKOW (ompeneneHue 60-
TOBOI Harpy3ku, BBIOOp MPOKJIAIKU, ONpE/eTICHUE YKclia Uiu AuameTpa OO0JITOB,
pacuéT TONMUHBI (PJIAHIICB).

5. Beibop onop (CTEHOK) 1 UX pacyET Ha MPOYHOCTb.

6. Pacu€t Ha MpOYHOCTH BaJla MEPEMEIIUBAIONIETO YCTPONUCTBA U ONPE/IEICHHE
KPUTUYECKON CKOPOCTH BpalICHHUS.

7. Pac4yér Memanky Ha IIPOYHOCTb.

8. Omnpejenenrie TMAMETPOB IITYLIEPOB U PACUET YKPEIUJIEHUSI OTBEPCTHI B al-
napare.

PaccuuTaTh U cipoekTupoBaTh (pa3paboTaTh COOPOUHBII YEPTEXK) amnmapar C
MEIIAJIKOM, CXeMa KOTOPOTo MpeICTaBIICHA Ha puUC. 2.

TexHOMOTMYECKHE M KOHCTPYKTUBHBIE MMapaMeTphl anmapara MpuHATh U3 TaoJl.
2u3.

LN e S

17

Puc. 2. Cxema anmapara c py6a1u1<0ﬁ.




Taon. 2. Ucxoguble JaHHBIE

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
BHyTpen-__| BHyTpeH- FAYCTN BpallicHH
g ” ey Bericota MOLIHOCTS |
Bapu- i pybau Tun Tun |Ha .l
. =aHT AMANCTP | IAaMETP | Hp | mMewanku | npuBofa | repeMen | . »
Kopmyca | pybammku o butiee 3 1/cek
Diocmm . | Dp, MM BT * (n,
00/MHH)
Bepru-
- ' " 1o Ka/ILHEIH
[AM 1600 1700 1680 (m' I no EM 0,5 6,6 (63)
i 5855-66
(rin )
_ ' SkopHas
2AM | 1400 1500 1380 (nm 3) -//- 1,1 4,2 (39,6)
SAM | 1200 | 1300 | 10 [P | g | g7 | 42C99
4AM | 1800 1900 2495 (v 4) -//- 0,1 2,1(19,8)
SAM | 10000 | 1100 | 1565 g:mmr)“m a4 | 0 | B8

PacueTs! BKIIO4atOT B ceO0si:

1) BBIOOpP KOHCTPYKIMOHHBIX MaTE€pUAJIOB JUIsl PaCCUUTHIBAEMBIX 3JEMEHTOB
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 Wiv KpbIIIKH JIFOKA,

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

B rpaduueckoil yactu paboThl npujaraercst cxema amnmnapara ¢ 0003Ha4YeHUEM
pa3MmepoB Ha jucte ¢popmara A3; U 3CKU3bI AIEMEHTOB annapara U pacyeTHbIE UX
CXEMBI.

PacueTsl BeIMONHAIOTCS Ha AucTax popmara A4, pacueTHble (POPMYJIIbI U BEIU-
YUHBI CONPOBOXKIAIOTCS MOSICHEHUSAMHU (YKa3bIBACTCS JUTEPATYPHBIA HUCTOYHUK U
HOMED CTPAHUIIBI).

Crucok JuTepaTypHBIX HUCTOUYHUKOB, MCIONb30BaHHBIX B padore, opopMIieH-
HBIN 10 OOILENPUHSTHIM MPaBUIaM, IOMEIIAETCS B KOHIE KypCOBOW paOOTHI.

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

1. CooTBeTCTBUE MPEICTABICHHOMN MOSCHUTEIHHOM 3aTUCKU KYPCOBOM paOOThI
3aJlaHuI0 ¥ TpeOOBaHUAM CTaHAApTOB EJMHON cHCTeMbl KOHCTPYKTOPCKOM JOKY-
menTauuu (ECKJl) k TeKCTOBOM TOKyMEHTaIuu;

2. Utorn myOIu4YHON 3alUThI KYpCOBOM pabOThI HA 3acelaHuy MPUEMHON 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 BO3MOYKHOTO KOJM4ecTBa 0aioB, paBHoro 100 6aminam, cymMmmbl mTpadHBIX
O0ayoB (XR;), KOTOpbIE BBICTABISIOTCS MPENOAABATEIEM 32 OLINOKH, JOMYLIIEHHBIE
CTYJIEHTOM TIpH 0OPMIICHUHU TMOSCHUTETHHOUN 3anmucku (Rpj), mo mroram myoand-
HOM 3amuThl paboThl (R 341;) ¥ 32 OTCTaBaHKe OT rpaduka 3aluUThl KypcoBoil pabo-
ThI (Rcp) 11O ypaBHEHUIO:

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

MakcumanbHoe koaudecTBo OaioB — 100, muHuManbHOe — 60, KOTOpBIE
OTIpENICNAIOTCA MpernojaBaTeneM AudPEepeHIIMPOBAHHO, OIEHKAMU «OTJIMYHOY,
«XOPOIIO», «YIOBJICTBOPUTEIBLHO» B COOTBETCTBUU C KPUTEPHUSMH, MPEICTABICH-

HBIMHU B TA0JIUIIE:

Kpurepun oneHKH peiiTHHIa COCTABJIAIIINX KYPCOBOH padoThl

Cocmasnsarowue

KP Kpumepuu ouenku u pexomenoyemuoie danivl
1. Kauecmeo no- | 113 Bbmonnena B mnonHoM | [13 Beimonnena B wenoM B | I13 BhIOJIHEHA ¢ HEKOTOPBIMU
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 pacueTsl 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 BUJIE€ 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-
JIOCTaTOYHOTO KOJIMYECTBa
PacUETHBIX CXEM MAaIlHH U
anmnapaTtoB. Mmerorcs HeTou-
HOCTU | OIIUOKK B odopmiie-
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 M 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 BOIPOCOB 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-
THYECKHX BOIPOCOB OTBETHI
HE TIOJHBIE, JOIYCKAIOTCS
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 paGora BemosHe- | KypcoBas pabGora BeimonHe- | KypcoBas pabora BhIOJIHEHA
ROJIHEeHUA U 3a- Ha TIPaKTU4YECKH B YTBEP- Ha 1 IMPEACTAaBJICH K 3allUTE C 3HAYUTCIBbHBIM OTCTaBAHHEM
wiumol KP JKICHHBIC CPOKH, OTCTaBaHUE | ¢ HEOOJBINUM OTCTABAHHUEM | OT YTBEPXKACHHOIrO 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)
Cymmapuii 100 — 87 6annos 86 — 74 6annos 60 — 73 6annos
peiimunz (Ryp)
U ouenKu «Omauunoy «Xopouwio» «Yooenemeopumenvho»

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



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKU YHUBEPCUTETY

Dakynvmem MeXaHu4ecKut
Kagheopa_Obopydosanue negpmeeazonepepabomxu
Hanpapnenue noaroroBku: 15.03.02 TexHoNIOrHYeCKNe MAITUHBI U 000PY/I0BaHUE
[Tpoduns/mporpamma: O6opyoBanue HedTerazonepepadoTKu
Cemectp 6/7

KourpouabHas padora
no qucuuiuinae b1.B.10 IlpoekTupoBanue 31eMeHTOB 000pya10BaHus HedTeraso

(HaumeHo8aHUue OUCYUNIUHBL)

nepepaboTKU

BapuaHT BbIOMpaeTcs CTyAEHTOM IO MOciaeAHedl mudpe mudpa €ro 3ayeTHOM
KHWKKUA. CTyJIeHTY HEOOXOAMMO J1aTh OTBET HA MOCTABJIEHHBINA BOIPOC, UCTIOIb3YSI
BapHaHThl OTBETOB. B kauecTBe 00BEKTa UCCIIENOBaHMI BBIOMpaeTcss 000pynOBa-
HUE, UMEIoIIeecs: Ha MecTe pabOoThl yyallerocs.

Borpocsl k KOHTpOJIBHOM paboTe

1. Onpenenenue 00O0JIOUKH BpALLEHUS, CPEAMHHOM IMOBEPXHOCTH, NEPBOrO U
BTOPOTO PaJMyCOB KPUBU3HBI. BBIBOJ ypaBHEHUSI PaBHOBECHUS CUJI, IEUCTBY-
IOLMX Ha 3JIEMEHT 000JIOYKH 110 ocu Z.

2. IloueMy BHYTpEHHHE CHJIBI I MOMEHTHI, ICUCTBYIOIINE HAa BEPXHIOI U HHXK-
HIOIO TPAHU 3JIEMEHTA 000JI0UKH, UMEIOT B O0ILEM cllydyae NpUpaiieHue B OT-
JUYKE OT CHUJI U MOMEHTOB, ICMUCTBYIOIIMX HA OOKOBBIE TPAHU?

3. Kak Beigensercss sneMeHT o0onouku? CHUIbl 1 MOMEHTHI, JEHCTBYIONINE Ha
000JIOUKH, TPUPO/Ia UX BOSHUKHOBEHHUS, PA3MEPHOCTH.

4. BbiBOA ypaBHEHHUS paBHOBECUS MOMEHTOB, JIEHCTBYIOIIMX Ha 3JIEMEHT 000-
J04yku 1o ocu Y. HampspkeHus, BbI3bIBaeéMble BHYTPEHHUMU CHJIAaMU M MO-
MEHTAMH.

5. CymHocTh 6€3MOMEHTHON TEOPHH pacuéTa TOHKOCTEHHBIX 000sI049eK. BriBoa
ypaBHEHUI O€3MOMEHTHOM Teopuu: ypaBHeHuUe Jlamnaca u ypaBHEHHE paBHO-
BECHS 30HBI.

6. Cuiibl 1 MOMEHTHI JICMCTBYIOIIME Ha DJIEMEHT OOOJIOYKH, MPHUPOJa UX BO3-
HUKHOBEHHMS U pa3MepHOCTU. BBIOOp crcTeMbl Oceill KOOpAUHAT.

7. CymHocTh kpaeBoil 3amayu. [I[puymHbl BOBHUKHOBEHUSI KPAeBbIX CHJI U MO-
MEHTOB U XapaKTep UX JCUCTBUS MO JUIMHE 00O0JIOUKH.

8. CpaBHuTeNbHas XapaKTEpPUCTHKAa O€3MOMEHTHOM MU MOMEHTHOM TE€OpHUH pac-
4y€Ta TOHKOCTEHHBIX 000J104€eK. BpiBO/ ypaBHEHUSI O€3MOMEHTHOMN TEOPUHU.



3ama4yu K KOHTPOJILHOI padoTe

A-1. Ilo Ge3MOMEHTHOH TeOpHH OMNpedenuTh TPeOyeMyl0 TOJLIMHY
KOHMYECKOH 000/I0YKH, 3ANOJIHEHHOM JKMAKOCTD W MMeIOWiel HapyXHYIO
TEITOM30IALMIO (PHC. 1), el 3aaHbI: CpeHUi IMaMeTp OCHOBaHHA KoHyca D,

yron npu Bepuute koHyca (X, TOMLMHA TEMIOU3ONALMH 5 ws» HOITYCKAEMOE
HaNpsXXEHHUA 1A MaTephaia 060J104KH [O' ] wiotHoeT Kukocth O, u

marepuana usonauun O .,

Tabnnua 4

HcxonHsle naHHbIe

swa| O | @ [ 6. o] | p.] P

uu rpan Kr/m’
HTBI M MIla 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 TaKXe MPABUILHOCTH BBITIOJIHCHUS 3aja4yn. Mak-
CUMAaJIbHBIA 0aJlT 3a BRIMOTHEHUE KOHTPOIbHOU padboThl — 10 Gamios.

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

CYTCTBHUC OITNOOYHBIX BI)ICKaBBIBaHI/Iﬁ, APryMCHTHPOBAHHOCTD.

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

»

JlaeT HenoJIHbIN OTBET (B OOIIKX YepTax) Ha BOIPOC.

Her oTBera. 0
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