MuHucTepCcTBO HAYKH | BBICIIEro oOpa3oBaHus Poccuiickoit denepanuu
HmxHekaMCKH XUMUKO-TEXHOJIOTHYCCKUIM HHCTUTYT ((prtman)
(benepanbHOrO TOCYIaPCTBEHHOTO OIOKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKkuil HallMOHAJIBHBIN UCCIIEI0OBATEIbCKAN TEXHOJIOTUYECKUN YHUBEPCUTETY
(HXTU ®I'bOY BO «<KHUTVY»)

( )
JOKYMEHT NOAMNNCAH
SNEKTPOHHOW NOANNCHIO

YTBEPXIAXO

2]
"

by
¥,

11} e
Y Ly,
K7

CepTudukar: 00FAB7B23BDBE4F44FEC3846AA717AA259
Bnapeneu: Axmetos Unbaap 'ymeposuy
[lencteuteneH: ¢ 28.04.2022 po 22.07.2023

. J

WX

TeNb QUpekTopamno YP
" H.W. Hukudoposa

«3 » Mass  2023r.

WA

(o) \\I\Y).’p’

.-c)ﬁ(“:l

Al
Y

A0

®OH/I OHEHOYHBbIX CPEJICTB
0 JUCIMILTHHE (MOIYITIO)

b51.0.24 «ConpoTuBiieHne MaTepHaIOB»
(ko M HaMMEHOBaHUE TUCIUILTHHBI (MOTYIIS))
18.03.02 «Duepro- pecypcocOeperarune mpoiecchl
B XUMHUYECKON TCXHOJIOI'NH, Hed)TCXI/IMI/II/I 1 OMOTEXHOJIOTUU»
(kom ¥ HAMMEHOBAHKE HAIIPABJIEHHUS ITOATOTOBKI/CIIEIIHATLHOCTH)

ManiuHel 1 anmnapaTtbl XUMHUYCCKUX ITPONU3BOJICTB
(mammenoBanue PO/ HAPABICHHOCTH/CTIEIIHATH3AIINHN )

baxkanaBp
KBaJHUKaIus

O4YHasi, O4YHO-3a04YHas
(bopma oOyueHwst)

Hwmxuaexamck, 2023

15



®onn oreHouHbIX cpeactB mo guciuuimHe b1.0.24  «ComnpoTuBieHue
MaTepuagToB»

Cocrasurenanr OOC:
noueHt kad. MAXII H.A. CabanaeB

(mOMKHOCTB) / y fnonmuce) (M.0. damuus)

dOC paccMoTpeH u ono0peHa Ha 3aceganuu kadenapsr MAXII
npotokoi Ne_ 8 ot «19» ampensst 2023 r.

3aBenyromuii kadeapoit % N.H. Manpliiies
ITHCD) (N.0. ®amunns)

DKCIEepT:

. MAXIT HXTH

o.1.0., JIOJIKHOCTh, OpraHu3alus, MOJIUCH
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IlepeyeHbr KOMIETEHUMI W HMHIUKATOPOB [OCTHKEHHMS KOMIIETEHUINH
yKa3aHueM 3TanoB ()OpMHUPOBAHMS B MIPoLeCcCe OCBOCHUS AU CHUIINHbBI

Komnerennus:

OIIK-2 CrocobeH ucCIosib30BaTh MaTeMaTHYeCKue, (Gu3nueckue, (HPU3NKO-XHMHUYECKHUE,
XUMUYECKHE METOIBI JIJISl PEIICHUS 3a1a49 MPOPECCHOHANTBHON AeATEILHOCTH;

NHaukaTopsl TOCTHKCHUST KOMITETCHITUH:

OIIK-2.1 3Haer marematnyeckue, Gpuanveckue, HU3NKO-XUMUICCKHE, XHMHUCCKHC
METO/TBI JTSl PEIICHUS 33a1a4 MPo(heCcCHOHATBHON JIeATEThHOCTH,

OIIK-2.2 VYwMeer WCHNONB30BaTh MaTeMaTHUeCKHe, (QU3NYCCKUe, (U3HKO-
XUMHUYECKHE, XHMHUECKUE METOIBI JUTS PEIICHUS 3a/1a4 MPo(eCCHOHAITBHOM IeATEIHHOCTH,

OIIK-2.3 Brnageer MaTeMaTHYeCKHUMH, (U3HUECKUMH, (HU3HKO-XUMHUUCCKUMH,
XUMHUYECKHUMH METOJIaMU JJIsl PelIeHus 3a7a9 Mpo(hecCHOHATBLHON e TEIIbHOCTH.

I/IHI[I/IKaTOp OTansl Q)OpMHpOBaHI/IH B ITPOLECCEC OCBOCHUA HanmenoBanme OLCHOYHOT'O CPCACTBA

Bl MUCHUIIIINHEI

JOCTHIXXCHHU
A
KOMIICTCHI]
nun

(yxasate Bce Tembl u3 PI1JI)

Jlexuuu

[IpakTrueckue
3aHSTHS

JlaGoparopHsbie
3aHATHS

OIlK-2.1

Temal-9

IIpakTnueckue
3agaTus 1 -9

JlaGoparopHble
pabots 1 -5

3amaHus K peHIeHMIO  3ajad
MPAKTUYCCKUX 3aHITHHA, 3aJaHus K
na00opaTOpPHBIM paboTaM, TEMbI IS
MPOBEACHUS COOECeOBaHUs, TEMBbI
pedepaToB, 3aaHNs K KOHTPOJIBHOM
pabote, 3amaHUs K  pPacyeTHO-
rpaduyeckoit pabore,
HK3aMEHAIIMOHHBIE BOIPOCHI

OIIK-2.2

Temal-9

IIpakTrueckue
3agaTus 1 -9

JlaGoparopHbie
paboter 1 -5

3amaHus K peHIeHMIO  3ajad
MPaKTUYECKUX 3aHATUN, 3aJaHus K
nabopaTopHbIM paboTaM, TEMBI IS
MPOBEACHUS COOECeIOBaHUS, TEMBbI
pedeparoB, 3aaHUs K KOHTPOJIBHOM
pabote, 3amaHWs K  PacyeTHO-
rpaduuecKoit pabore,
3K3aMCHAIIUOHHBIC BOHpOCBI

OIIK-2.3

Temal-9

IIpakTrueckue
3agaTus 1 -9

JlaGoparopHbie
paboter 1 -5

3amaHusi K PEUNICHHIO  3ajad
NPaKTUYCCKUX 3aHATHH, 3aJaHus K
na00opaTOpHBIM paboTaM, TEMbI IS
MPOBEACHUS CcOOECeOBaHUs, TEMBbI
pedepaToB, 3aaHNs K KOHTPOJIBHOM
pabore, 3amaHUs K pacUeTHO-
rpadguveckoi pabore,
9K3aMEHAIIMOHHBIC BOIPOCHI
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IlepeveHb OLIEHOYHBIX CPEACTB MO TUCHHUILIHHE (MOTYJIIO)

B 4 cemectpe (ounas popma), 5 cemectpe (ouHO-3a0uHas hopma)

HaszBanue JIlnamna3oH oneHOK Koui-Bo Bcero
MHH - MaKcC
JlabopaTopHbie pabOTHI 3-4 5 15-20
[IpakTrdeckue 3aHITHS 1-2 9 9-18
CobecenoBanue 3-5 1 3-5
PacuetHo-Tpaduueckas 3agaya 3-6 1 3-6
KonTposbHas padboTa 3-6 1 3-6
Pedepar 3-5 1 3-5
Wroro Texkymmit peUTHHT 36 — 60
DK3aMeH 24 —-40
Hroro 60 - 100
Ixana oneHNBaHUA
Hudpos | Boipaxken | CioBecHo Kputepnu oneHKH HHAUKATOPOB 10CTHKeHHUsI MPU (popMe KOHTPOJIS:
oce He B (Y IK3aMEH
BbIpaxke oaJIax: BBIPAKEH
HUE He
OL[eHKa KOTJIUYHO» BBICTABIACTCA CTYACHTY, €CJIHM TECOPETHYCCKOE COACPKAHUE
Kypca OCBOCHO IIOJIHOCTBIO, 0e3 TpoOeNoB; MCYEpPIBIBAIONIE, IOCIEIOBATEIBHO,
YeTKO M JIOTWYECKH CTPOWHO WH3JIaraeT Marepuai; CBOOOTHO CIIPABISETCS C
3aJa4dyaMH, BOIIpOCaMH H THMHA BUJAMH TIPUMEHEHUS 3HAHHUH, HCIIOJNB3yET B
5 87-100 | Ormmuno |*24 ’ P 1 APy A p ’ OlIb3y
OTBETEC AOIOJHUTCIBbHBIM MaTCpHall BCC MPEAYCMOTPEHHBIC ITPOrpaMMOMN 3aJlaHusA
BBIIIOJIHECHBI, Ka4YC€CTBO HX BBIIIOJIHCHUA OILCHCHO YHCJIOM GaHJ'IOB, 6HI/I3KI/IM K
MaKCI/lMaJ'H)HOMy; AHAJIU3UPYET TOJIYUYCHHbBIC pe3ym>TaT1>1; IIPOABIIACT
CaMOCTOATCJILHOCTH IPU BBITTOJIHCHUN 3auaHnﬁ
OHCHKa «XOpOoLIO>» BBICTABIACTCA CTYACHTY, CCJIM TCOPETHUUCCKOC COACPIKAHUC
Kypca OCBOCHO IIOJHOCTLIO, HeO6XO,HI/IMI)Ie MPAaKTUYCCKUC KOMIICTCHIIUU B
4 74-86 | Xopomo |OCHOBHOM cOpMHUpOBaHBI, BCE NPEIAYCMOTPEHHBIE NPOTrpPaMMOH 0O0y4YeHUs
P y‘{e6HI>Ie 3aaHus BBIIIOJIHCHBI, KA4Y€CTBO HUX BBIIIOJIHCHUA AOCTATOYHO BBLICOKOC.
CTyHeHT TBEpAO 3HACT MaTcpual, rpaMOTHO MU IO CYHICCTBY H3Jaract €ro, HE
JOITYCKasd CyHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.
O]_ICHKa «yHOBJICTBOPHUTCIIbHO>» BBICTABJIACTCA CTYACHTY, CCIIM TCEOPETHUUCCKOC
COJepKaHWe Kypca OCBOCHO YAaCTHYHO, HO MPOOETHl HE HOCAT CYIIECTBEHHOTO
YnoBiers |xapakTepa, OONBIIMHCTBO TNPEILyCMOTPEHHBIX MPOTPAMMON 3aaHHi BEITIOIHEHO,
3 60 - 73 |opurensH [HO B HUX HMEIOTCS OIIMOKH, MPHU OTBET€ Ha IOCTaBJICHHBIH BOMPOC CTYICHT
o JIONyCKaeT  HETOYHOCTH, HEJIOCTATOYHO MpaBUJIbHbBIE (hOpMYIHPOBKH,
Ha6J’IIOI[aIOTC$I HapyHmeHUusA JIOTUYECKOU IOCJICA0OBATCIIBHOCTH B H3JIOKCHHUU
IIPOrpaMMHOT0 MaTepuaa.
OHeHKa KHCYIOBJICTBOPUTEJIILHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HE€ 3HACT
3HAYUTEILHONM 4YacTh IIporpaMMHOro Marcepuvaiaa, JOMYyCKAacT CYUECCTBCHHBIC
HeyZ[OBJ'Ie OHII/IGKI/I, HCYBCPCHHO, C OOIBIIUMHA 3aTPYAHCHUSAMU BBINOJHACT IMPAKTUYCCKUC
2 Hwxe 60 |TBopuTens |paboTel, HEOOXOOMMBIE INPAKTUYECKHUE KOMIICTEHIIMM He C()OpMHpOBaHBI,
HO OOJIBIIMHCTBO TIPEIYCMOTPEHHBIX IPOrpaMMOl O0OydYeHHsl y4eOHBIX 3aJaHMN He
BBIIIOJIHEHO, Ka4€CTBO HX BbIIIOJHCHHA OLCHCHO YHCIIOM 62UIJ'IOB, OJIM3KHM K
MHWHHUMAJIbHOMY
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l'[epequL U KpaTKasl XapaKTEPUCTUKaA OCHOYHBLIX CPEACTB

Neri/m | HammenoBanue Kpartkast XxapakTepucTruka OleHOYHOTO [IpencraBnenue
OLIGHOYHOTO cpencTBa OILICHOYHOT'O
Cpe/CTBa cpencTBa B GoHIE
CpencTBo NpoBEpKU YMEHUN IPUMEHSATh Kommiekr
1 KouTtponpHas MOJTyYEHHbIE 3HAHUS ISl pEIICHUS 3a/1a4 KOHTPOJIHBIX
pabora OIPEJICIIEHHOTO THIIA TI0 TEME WIIN Pa3JieIy. 3aJlaHu 10
BapHaHTaM
[TpoaykT camocTOATeIbHON PabOTHI CTYACHTA,
MPEACTABIISIONUN OO0 KpaTKOe U3JI0KECHUE
B ITMCbMEHHOM BH/I€ TIOJyUYEHHBIX PE3yIbTaTOB
TEOPETUYECKOr0 aHaIK3a OIpeieIeHHON
2 Pedepar Hay4YHOU (yueOHO-HCCIIeI0BATEIbCKOM) TEMBI, Tewmbi peeparos
IJie aBTOP PACKPBIBAET CYTh UCCIIEyeMOit
pOOJIeMBI, IPUBOIUT PA3IUIHBIC TOUYKU
3peHus, a Tak’ke COOCTBEHHBIE B3TJISAbl HA HEE.
3a/I0KyMEHTHPOBAHHBIN pe3yIbTaT
CaMOCTOSITENILHOTO HCCIIE0BaHuS,
BBITIOJTHEHHOTO Ha JIA00PAaTOPHOM Komriekr
Otuer o 000py/I0BaHUU HIIU C TIOMOIIIBIO CPE/ICTB 3a/laHui s
3  |maboparopHOi KOMITBIOTEPHOTO MOJICITUPOBAHUS, BBITIOJTHEHUS
pabore BKJTFOYAIONTUH B ce€0s1 BEIOOP TEOPETUYECKOTO J1a00paTOPHBIX
00OCHOBaHHUS METO/IA UCCIICAOBAHMUS, pabot
onucaHue xoaa paboTa, ee pe3yabTaThl U
BEIBOJIBI.

4 | CobGecenoanne  (CpeacTBO KOHTPOJIS,, OPraHM30BaHHOE Kak|Bompocsl 1mo
crenManbHas ~ Oeceia  mpemojaBatelis  c|TeMam/pasienam
oOydJaromuMcsi Ha TEeMbl, CBsSI3aHHBIC C|IUCIIUTUIMHBI
M3y4aeMoil AMCIMILTUHON, U PACCUUTAHHOE Ha
BBISICHEHHE 00beMa 3HAaHUN 00yYaromerocs mo
OmpefeNieHHOMY pas3feny, Teme, mpolieme u
T.11.

S | [IpakTnueckoe B xome mpaktuueckux paboT cTyaeHTHI| TeMbl

3aHsATHE OBIIJICBAIOT YMEHUSIMHI MOJIb30BATHCS | MPAKTUYECKUX
paboTaTh ¢ HOPMATHUBHBIMHU JOKYMEHTaMH H| 3aHSATHUH,
UHCTPYKTUBHBIMU MaTepuanamu,| KOHTPOJIbHbBIE
CIPaBOYHHKAMHU, COCTaBJISATh TEXHUYECKYIO| BOMPOCHI U
JOKYMEHTAIUIO; BBIMOJIHATh YEPTEkKHU, CXEMBI,| 3aJaHUS
Ta0JIUIbl, pemarth pa3Horo poja 3aJayd,| Mo TEME
Jienath BBIYHCIICHHUS, OTIPEENIATh | MPAaKTUYECKOTO
XapaKTePUCTUKU Pa3IMYHBIX BEILECTB, | 3aHITUS
0o0beKkTOB, sBIeHMHA. Lleap mpakTHUYECKUX
3aHATHHA  3aKJII0YaeTCs B BBIPAOOTKE

CTYJICHTOB HaBBIKOB MIPHUMCHCHHUS TIOTYYSCHHBIX
3HAHWW JUIS PEIICHUS MPAKTUYSCKUX 3a71ad B
nporecce
MIPETOAaBaTEIISIMU.

COBMECTHON  JIESITEIbHOCTH C
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MuHucTepcTBO HayKu U Bhiciiero oopaszoBanus Poccuiickoit denepanuun
HuwkHekaMCKHI XUMHKO-TEXHOJIOTHYECKUI MHCTUTYT (pritnan)
(benepabHOTO rOCyAAPCTBEHHOTO OFO/IKETHOI'O 00Pa30BaATEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCckuil HAlMOHAJIBHBIN HCCIIEIOBATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

QDaxyromem MexaHu4ecKkui

Kageopa__ Maiivs u annapatoB XMMHUYECKHX ITPOU3BOJICTB

Hampaenenane noxaroroBku__ 18.03.02 «DHepro- u pecypcocOeperaromime mporecchl B

XUMHUYECKON TEXHOJIOIMHU, OMOTEXHOJIOIMH U HEPTEXMMHUI
(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «MallMHbl U anmapaThl XUMAYECKUX TPOU3BOJICTBY
(naumenosanue)

Cemectp 4 (ounas), 5 (ouHO-3a04Has)

DK3aMEHAI[MOHHbIC ONJIEThI

JK3aMeHAIMOHHBIA Omer Ne_ 1

1. JluneitHoe HaANpsIKEHHOE COCTOSHHE. HampspkeHus 1O HAKJIOHHBIM  IIJIOIIAJIKaM.
MaxkcumanbHble HOPMaJIbHBIE U KacaTeJIbHbIE HANPSKEHUS. 3aKOH MapHOCTH KacaTelIbHBIX
HaIIPSHKEHUMN.

2. Pemenue craTn4ecku HCONIPCACITUMBIX CUCTEM, pa60TaIOH_II/IX Ha paCTsSKCHUC-CIKATHC.

JK3aMeHAIUOHHbIN Onier Ne_ 2

1. IlonsiTre HampsKEHHO-IE(HOPMUPOBAHHOTO COCTOSIHMM B TOYKe. TEeH30p HaIpsLKEHUH.
VYpaBuenuss HaBbe. ['maBHBIC IUIOMIAJKKM W TJIaBHbIE HANpPsDKEHHUS. BUIbl HanpsKEHHBIX
COCTOSIHUH.

2. Pemienue craTH4eCKH HEONPEACTUMBIX CUCTEM, pa0OTAIOIUX HA U3THO.

JK3aMeHAIHMOHHBIN Omiter Ne 3
1. I'maBHBIE OCH MW TJIaBHbIE MOMEHTHI MHEPIMHU. PacdeT IIaBHBIX MOMEHTOB WHEPITUHU IS
CJIOKHOTO CEYEHUH.

2. YI3ru6 c kpy4yeHueM Bajia Kpyrjoro ceuyeHus. Pacuetr Ha mpoyHOCTb.

DK3aMeHAIMOHHLIN Oujer Ne 4

1. Paanycel HHEPIUMU U MOMEHTBI COITPOTUBIIEHUS TIOCKUX CEYEHHH.
2. HanpsikeHHOE COCTOSIHUE MPU KPYUEHUH Bajla KPYIJoro ceuyeHus. Pacuer Ha npo4HOCTb.

JK3aMeHAIIMOHHBIN Onjier Ne 5

1. BuyTpennue cuinbl. BHyTpeHHue cunopbie pakTopsl. MeTos ceueHHi.
2. Kpyuenue 6pyca Hekpyrioi ¢hopMbl ceueHus. PacyeT Ha MPOYHOCTb.

JK3aMeHALMOHHBIN Omter Ne 6

1. Tlonstue o nedopmauuu. JluHeitHas u yrioBas nedopmaruu. CBs3b HAMpsHKEHUM U
negopMarui.
2. Pacyer Ha yCTOWYUBOCTH 3a mpesenioM ynpyroctu. @opmyna ScuHckoro.
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JK3aMeHAIlUOHHBIH Oujier N 7

1. UcnbiTaHue MaTepuaioB Ha pacTshKeHHE. MexaHWdyecKue XapaKTepUCTUKU MaTepHalioB.
3akon ['yka. Moayns ympyroctu. [lomyckaemoe nampspkenue. Koaddumment 3amaca
IIPOYHOCTH.

2. ComporuBienue marepuanoB. Llenn u 3amaum m3ydenus kypca. [loHstue mpounoctw,

KECTKOCTU U YCTOUYHUBOCTH.

OK3aMeHAIHOHHBIN OmjieTr Ne. 8

1. OceBoe pactsokenue cxarue. Jlegopmanuu npu pactsskeHud U cxatuu. Kosddumment
[Tyaccona. HampsbkeHus: B OMEPEUHOM CEUSHHH MPU OCEBOM pacTshkeHuu (coxatuu). Pacyer
Ha MPOYHOCTb.

2. YCTOWYMBOCTD CKaThIX cTepkHel. [TonsTrue ycTotunBoct. BeiBoa ¢popmyisl Ditnepa.

OK3aMeHAIlHOHHDLIH Onjter Ne. O

1. IMepememenuss mpu u3rude. BuiBoa auddepeHmaaisHOro ypaBHEHHS! M30THYTOH OCH
OaJKu.

2. llonsatne O CIOXHOM COMPOTHUBICHUH. Buabl clnoxHbIX conpoTuBieHuil. Ilpunimn

pacyera MpH clI0KHOU AedopMaluu.

JKk3aMeHAlMOHHBIN Omier Ne_ 10

1. [Tonepeunsrnii n3rub. KacarenpHple HanpspKeHUS MpH nonepedHoM u3rube. HampspkenHoe
COCTOSIHUE IIPH MonepevyHoM u3rude. PacueT Ha mpoyHOCTD.

2. BuenenTpoBoe pactsukeHue (ckatue). YCIOBHE MPOYHOCTH. YPaBHEHHE HEHTpaabHOMI

OoCH.

JK3aMeHAllMOHHBIN Oniter Ne_ 11
1. Yucteiii u3ru6. OcHoBHBIE TOHATHS. BbIBOA (POpMYINBI HOPMAIBHBIX HAMPSHKEHUN TPH
YUCTOM H3THOE.

2. Crarnueckuid MOMEHT Iutomanu. KoopauHaThl IEHTpa TSKECTH CEUEHUS CIOKHOU
bopMBI.

OK3aMeHAIMOHHBIN Omjter Ne_ 12

1. Tlepemenienus npu kpyuenuu. OnpeneneHue yria 3aKpyuyuBaHus U yCIOBUE )KECTKOCTH.
2. OceBoM, NOJISIPHBINA, EHTPOOSKHBIH MOMEHTHI UHEPIUU. CBONWCTBA MOMEHTOB MHEPIIUU.
MOMEHTBI HHEPLMHU ITPOCTENINX CEYEHUN HA IIPUMEPE MPSMOYTOJIbHUAKA U KPyTa.

DK3aMeHAIIMOHHBIN OuaeT No 13
1. KpydeHnue mpsiMoro Basia Kpyriioro cedeHus. OCHOBHBbIC MOHATHSA. BwiBOm (hopmyisr
KacaTeJIbHBIX HANPSDKCHUH TTPU KPYUYSHUH Bajia KPYTJIOTO CEUCHHUS.

2. OHpCI{CJ’IeHI/Ie HepeMeHleHI/Iﬁ IIpH paACTAXKCHUN U CKATHUMH. Pacuer Ha ’KE€CTKOCTb.

JK3aMeHAIlUOHHBIH Omjer Ne_ 14

1. dedopmariust casura (uucTeiii capur). 3akoH ['yka npu casure. Moayib CABUTa.

2. Pemmenue muddepeHnuanbHOro ypaBHEHUsI U30THYTOM OCH Oasiku. ['paHUYHbBIE yCIIOBUSI.
Pacuer Ha sxecTKOCTh TIpH U3THOE.
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JK3aMeHAllMOHHbIN Omier Ne_ 15

1. IonsiTue HampsKEHHO-IE(HOPMUPOBAHHOTO COCTOSIHUM B TOYKe. TEeH30p HaIpsLKEHUH.
VYpaBuenuss HaBbe. ['naBHBIE IUIOMIAJKKM W TJIaBHbIE HANPsDKEHHsS. BuUIbl HaNpsKEHHBIX
COCTOSIHUM.

2. Ilonnast mpoBepka OalKu Ha MPOYHOCTH MpHU IJIockoM m3rube. PannonanbHble HOPMBI

cedyeHui rpu u3rude. baaka paBHOro coOnpoTHUBIIECHUS.

JK3aMeHAIMOHHBIN Omier Ne_ 16

1. Teopusi HanOOJBIIUX KACATEIBHBIX HANPSDKCHUNA. DHEPreTHYecKas TEOpUs MPOYHOCTH.
PacueTHble (OpMyIBl SKBHBAJICHTHOTO HANPSDKCHUS IS Cydas IUIOCKOTO HANpPsHKCHHOTO
COCTOSIHHS IO Pa3HBIM TEOPHSIM IMPOYHOCTH.

2. HanpsikeHHOE COCTOSIHUE M pacueT Ha MPOYHOCTH MPH cpese. Pacuer 3akiemnox.

JK3aMeHAlMOHHbIN Omyer Ne_ 17
1. Haznauenue Teopuii mpodHocTu. [loHATHE HKBHBAJIEHTHOTO HampspkeHus. llepBas u
BTOpasi TEOPUHU MPOYHOCTH.

2. HanpsikeHHOE COCTOSIHUE TIPU YUCTOM M3rube. Pacuer Ha mpOYHOCTS.

DK3aMeHAIIMOHHBIN OueT No 18

1. O6weMHOe HanpshKeHHOE cocTostHre. O000mEeHHBIN 3aK0H ['yKa.
2. Kocoit m3ru6. YciioBrue NpoYHOCTH. Y paBHCHHE HEUTPAIBHON OCH.

JK3aMeHAIlMOHHbIN Omjier Ne_ 19

1. OnpeneneHve TJaBHBIX HANPsDKEHUW TMPU  TUIOCKOM  HAMNPSHKEHHOM — COCTOSTHUU
AQHAJTMTUYECKUM CIIOcOO0M (0OpaTHas 3a1aqa).

2. Buyrpennue cunbl. [loHsiTHE O BHYTpeHHHMX CHJIOBBIX (pakTopax. OmpejerneHue Buia

nedopmanmu. MeTo1 CeUeHHIA.

JK3aMeHAllMOHHBbIN Omyter Ne_ 20

1. Ilnockoe HampspKEHHOE COCTOsHUME. HampshbkeHuss M0 HAKJIOHHBIM — IUIOMIAJIKAM -
aHaMTHYECKOoe pemeHne. ['paduueckoe TpeACTaBIeHHE IUIOCKOTO  HAMPSHKEHHOTO
COCTOSIHUSI C TIOMOIIbIO KpyroB Mopa (nipsiMast 1 oOpaTHast 3a7a4H).

2. IlpaBuna 3HaKOB nJsi BHYTPEHHHMX CHJIOBBIX (akTtopoB. [locTpoeHue W KOHTPOIb

IPABWIBHOCTH 3MIOP BHYTPEHHUX CUJIOBBIX (PAKTOPOB MPH IJIOCKOM H3THOE.

JK3aMeHAIlMOHHbIN Omier Ne_ 21

1. [onsTue HampsKEHHO-IEHOPMUPOBAHHOTO COCTOSIHMM B TOYKe. TEeH30p HaIpsLKEHUH.
VYpaBuennss HaBbe. ['naBHBIE IUIOMIAJKKM W TJIaBHbIE HANPsKEHHS. BuUIbl HaNpsKEHHBIX
COCTOSIHU.

2. PeanbHbli OOBEKT M pacueTHas cxema. Bunbl cxemartuzanuii. OCHOBHBIE THUIIOTE3bI U

JOTYIIIEHHUS.

JK3aMeHAIMOHHBbIH OnJier Ne_ 22
1. Buemnwue cubl. Knaccndukanus BHemHuX cwit. Buasl onop, peakuun omnop. Y paBHEHHS
paBHOBECHS.

2. Pelienue cTaTH4ECKU HCOIIPCACIINMBIX CUCTCM, pa6OTaIOIHI/IX Ha KPpy4CHHC.

22



DK3aMeHAIIMOHHLIN OHnyeT Ne 23

1. lousiTue Hanpsbkenus. HopmanbHble M KacaTellbHble HanpshkeHUs. CBSA3b HANPSHKEHUN U
nedopMaIuii.

2. VcnibiTanne MaTepralioB Ha cxkatue. MexaHM4ecKre XapaKTePUCTUKNA MAaTepUaioB. 3aKOH
['yka. Monynb ynpyroctu. Jlonmyckaemoe HanpsbkeHue. KoagduiueHT 3amnaca npoyHOCTH.

JK3aMeHAIMOHHBIN Oujier Ne_ 24
1. ®opmyna Diinepa mpu pacyeTe Ha YCTOMYMBOCTH. BiusHuE yCIOBUHM 3aKperieHus Ha
BEJIMYUHY KPUTUUYECKOU CUJIBI.

2. YHHUBepCaJIbHOE YpaBHEHHUE JIJIsl pacueTa NepeMeIIeHnii pu u3ruoe.

2.2. Kputepuu oleHKH N0 JUCHMILIMHE B 0aj1ax

IIpomexxyTouHas aTTecTanys CTYACHTOB IO JUCHUIIMHE «COINpPOTHUBIICHHE
MaTepuasioB» mpoBoautTcsi B cooTrBerctBUM ¢ OOIl u sBisercs o00s3aTeNbHOM.
[IpomexxyTO4yHas aTTecTanys NPOBOJUTCS B BUAE DK3aMEHA.

CryneHT fomyckaercs K K3aMEHY 0 JUCLHILIMHE B CIy4ac BBINOJIHEHUS UM
y4eOHOro IUlaHa MO JAMCUUIUIMHE. BBINOJHEHUS M 3alluThl J1abopaTOpHBIX padoT,
BBINIOJIHEHUSI TECTOBBIX 3a/laHWi, BBINOJIHEHUS pacdyeTHO-Tpaduyeckoil padoTel. B
cllydae Halu4dusi y49eOHOW 3aJ0KEHHOCTH WM TPOIYCKOB CTYIEHT OTpabaThiBaeT
COOTBETCTBYIOIIME 3aHATUS B  (Qopme, NPEUIOKEHHOM IpernojaBareneM U
HpeJCTaBIEHHON B paboueil mporpaMMe AUCHUIIIHHBI.

OueHnBaHue CTYJAE€HTA HA IK3aMeHe

Ha »k3ameHe cTyneHTy mnpeasiaraetcsi OWIIET, COCTOSIIMA M3 JABYX
TeopeTHuecKux BompocoB. [locme oTBeTa Ha KakIplid BOMPOC CTYAEHTY MOTYT OBITH
3aJaHbl JOMOJHUTENbHBIC YTOYHSIOIIME BOMPOCH], TPeOyIOMMe KpPaTKOTO OTBETA.
JlononHUTENbHBIE BOMPOCH], KaK MPAaBWIIO, 33Jal0TCS MPU HEMOJHOM OTBETE U HY KHBI
U1 0oJiee aZieKBaTHOTO OLICHWBAHUS 3HAHU.

HtoroBas arrecranus Ha 3Kk3aMeHe — MakcumyMm 40 OammoB. HroroBas
aTTeCTallMsl Ha JK3aMCHE HaumHaercs ¢ 24 OauioB (CTymeHTBHI MOTYT HaOparh Ha
sk3ameHe 24 —40 Gaios). CTyAeHT, MONYyYMBIIMKA Ha SK3aMeHe MeHee 24 0auios,
CUMTACTCS HE CAABIIUM MPEAMET - BHE 3aBUCUMOCTH OT CyMMBI OaJlIoB.
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Bun
3aJaHus

MuHMManbHOE KOJIMYECTBO OAJIOB
Y KPUTEPUHA MUHUMAJIbHON OLICHKH

MaxkcumanbHOE KOJIMYECTBO OaJljIoB
Y KPUTEPUHA MAKCUMAJIBHOU OLIEHKHU

ITepBrIit
BOIIPOC

12 Ganos

[IpencraBieH OCHOBHOW MaTepHall
TEOPETHUYECKOro Omiera. 3anucaHbl
ornpenenaeHus U 3aKoHbl. MmeroTcs
HEKOTOPbIE OIIMOKHU B
dopmynupoBkax. C  HOMOUIbIO
IperojaBarens JaHbl OTBETHl Ha
JIOTIOJTHUTEIIbHBIE YTOUHSIOIINE
BOIIPOCHI 110 MaTepHuaty Ouiera.

20 6ayutoB

[TorHO  packpeITO  coaepKaHHe
TEOPETHUYECKOTO  Bompoca.  JlaHbI
YETKHE oTpefieNIeHuUs,
chopMyITHPOBAHBI OCHOBHBIE
3aBUCUMOCTH W CJICJICTBHUS W3 HHX.
[TpuBeIeHBI TOSCHSIONINE TPUMEPHI.
Cnemnanpl BBIBOJBI. JIaHBI OTBETHI Ha
BCC JOTOJHUTEIBHBIC BOIPOCH IO
Marepuany Ousera.

Bropoiu
BOIIPOC

12 6asuioB

IIpencraBneH OCHOBHOW MaTepual
TEOPETUYECKOTO OmiieTa. 3anucaHsbl
onpeaeneHuss U 3akoHbl. meroTcs
HEKOTOPbIE OLINOKH B
dbopmymupoBkax. C  TOMOUIBIO
MpernojaBaTeias JaHbl OTBETHI Ha
JIOTIOJTHUTEIIbHBIC YTOYHSIOIIUE
BOIPOCHI 110 MaTepuany Ouiera.

20 oamnoB

IlomHo
BOIIpOCA.

PacKpBITO  COJIep)KaHUE

JlaHbl YETKUE
OIPENIEIICHHUS], c(hOpMyIHPOBaHBI
3aKOHbl W CIEACTBUS U3 HUX.
[TpuBeaeHBI NOSCHSIIOUINE TPUMEPBI.
Cnenanbl BbIBOJBI. JlaHbI OTBETHI Ha
BCE JIOTOJHUTENbHbBIE BOIMPOCH IO
Marepuany Ousera.
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MuHucTepcTBO HayKu U Bhiciiero oopaszoBanus Poccuiickoit denepanuun
HuwkHekaMCKHI XUMHKO-TEXHOJIOTHYECKUI MHCTUTYT (pritnan)
(benepabHOTO rOCyAAPCTBEHHOTO OFO/IKETHOI'O 00Pa30BaATEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCckuil HAlMOHAJIBHBIN HCCIIEIOBATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

QDaxyromem MexaHu4ecKkui

Kageopa__ Maiivs u annapatoB XMMHUYECKHX ITPOU3BOJICTB

Hampasneane mnoaroroBku__ 18.03.02 «DHepro- u pecypcocOeperaroiime mporecchl B

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

(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «MallivHbI U anmapaThl XUMUYECKUX POU3BOJICTBY
(naumenosanue)

Cemectp 4 (ounas gopma), 5 (ouHo-3a09Has popma)

3aganue k 1aboparopHoii padore 1
Tema Ne: 2: OceBoe pactskenne / cxkaTue

JKCHEPUMEHTAJIBHAS YacTh PadoThI
IToaroroBKa K IKCIEPUMEHTY

1. [TonyunTe y mpernogaBaTess MTaHTCHIIMPKYIb U 00pa3el 1 uClbiTanus. M3mepbTe ero
HOJHYIO JUTUHY {0, @ Takke mupuHy b u BeicoTy h ceueHus.

2. PaccuuTaiite mionaas cedenust oopasma F=b " h.

3. YcraHoBuTe 00pasell B 3aXBaTax pa3pbIBHON MaIIMHBI M U3MEPhTE JITMHY pabodeil yacTu
obpasa {o(cm. puc. 3).

4. HaiiguTe pa3HOCTh MEXIY BCEH JJIMHON 00pasia u JJIMHOW paboueit yacTu. ITOT pa3mep
€CTh CyMMa JIUTHH YacTel ocTaBIINXCS B 3aXBaTaX faaxs = nomm - Lo = Loepx + Lhvmn

5. TlpoBepbTe MNPaBUIBHOCTH MOJKIIOUEHUS HW3MEPUTCIBHOIO OJIOKa H  3arpy3uTe
nporpammy HMcneirPacr.exe.

IIpoBenenue 3kcnepuMeHTa

1. Ha rnaBHO# (hopme niporpammsel McnibiTPacT.exe HaxkmuTe KHONKY «CTapT».

2. Ha mmre yripaBieHHs HCIIBITATEIbHON MAITMHBI HAXMHUTE KHOTIKY «BHH3».

3. Ilocne BkiIIOYEHHS TPUBOAA HCMBITATENFHOM MAIIMHBI BHUMATENBHO CIIEUTE 3a
oOpaziom. CMOTpUTE MO JUHAMOMETpPY, KOTOPBIM BBIBEJAECH Ha AKpaH MOHMTOpPA, KaK HapacTaeT
pactsruBaromiee ycwine. OOpaTuTe BHHMMaHHE Ha TO, 4YTO B OMNpPEIEICHHBIH MOMEHT MpHU
IPOJOJDKAIOIIEMCS PAaCTSDKEHNUH, YCUIIME Ha JUHAMOMETpPE MEpEecTaeT U3MEHSThCS. B 3TOT MOMEHT
Ha TIOBEPXHOCTH oOpa3lla JOJDKHBI HadaTh Habmogathess nuHuM Jliogepca-UepnoBa. Onu
MOKAa3bIBAIOT TNIOCKOCTH CKOJIbKEHUS TUIONIAIOK MO/ YIJIoM 45 rpaaycoB K ocu o0pasa.

4. Tlocne pa3peiBa oOpasia, HaxarueM KHONKM «CTOI» Ha TAaHENd YIpaBIICHUS
UCIBITATEIbHON MAILMHBI, BBIKJIIOUUTE €€ MPHUBOJ. 3aTEM Ha)KaTHEM KHONKH «CTOIm» OCTaHOBHTE
nporpammy HMcneiTPacTt.exe.

5. [TocMoTpuTe, KaK BHITIISAUT MAIlIMHHAS TUarpaMma, OCTPOCHHAs POrPaMMO.

6. 3anumure HauOoOJbIIee 3HAUYCHHWE PACTATHUBAIOIIETO YCWIHs, 3adUKCHUPOBAaHHOE Ha
JTUHAMOMETPE Pyax.

7. PacnieuaraiiTe Ha MpUHTEpPE MAIIUHHYIO IUarPaMMYy.

O0paboTka pe3yIbTATOB UCNIBITAHUSA
1. OcBoOouTE OT 3aXBATOB 00€ YaCTH pa3pylIeHHOTo 00pasIia.
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2. [lonoxwute Ha CTON YacTH O0Opa3la, COeNMHUB X B MECTaxX pa3pbiBa TaK, YTOOBI MOKHO
OBUTO OBI U3MEPUTH MX OOIIYIO JUIHHY.

3. C moMouIbi0 MTAHTEHIIUPKYJIIS H3MEPhTE X OOIIYIO JUIMHY, CUUTAs TAaKUM 00pa3oM, 4To
OHa SIBJISIETCSI KOHEUHOM UIMHON o0pasia rnepes caMbIM pa3phIBOM.

4. CunTast, 9TO 4acTH OOpa3la, HaXOIMBIIMECS B 3aXBaTaxX HCIBITATEIbHOW MAIIMHBI HE
NOJTYYHIIH YJTMHEHUS, pACCUNTANTE JITHMHY pabovell 4acTH 1mociie pa3pbiBa

EpaG KOH — IZ06u.l kon - Laaxe

5. Beruncaure ymnmHeHue paboueid wactu ooOpasua:  Afpasy = fpas won - fo, T 0 —
HayvajbHas AMuHa paboueil yactu oOpasua, KoTopas Obliia U3MepeHa Mepe] UCIIBITAHHEM.

6. Brrunciimte 0OTHOCUTENBHOE YJTMHEHUE IPU pa3phIBe:
d =Dl 10006 = Lo " o400

|

pasp I
0 0

7. 3anecure B TaOJIUILy pe3yJbTaThl BCEX U3MEPEHUH.

2
Bemuunba Pya, H | b, MM | hy MM | F, MM® | £, MM | Lo, MM | £pa6 ko, MM | AL, MM |Opasp, Y0
3HaYEHUE

O0padoTKka MalIMHHOM JMarpaMMbl
1. Ha pacnieyataHHOM JUCTE MAlIMHHOW Juarpammbl otMeThTe Touku O, A, B, C, D, E.
2. C moMoIIp0 HAHECEHHOW Ha JMarpaMMy CETKH, ONPeIesIuTe KOOPJAUHATHI BCeX 6 TOUYEK.
Yao0Hee Bcero 3TO cleiarh, €CIH IMOJACYUTATh YUCIO KJIETOK O COOTBETCTBYIOIICH TOYKH IO
BepTUKaiu — ocu P u mo ropusonrtanu — ocu Af. 3aHecure 3TH JaHHBIC B TaOJIHILY.

HasBanue O A B C D E
TOYKHU
Al xiterox
P, xi1eTok

3. Paccuuraiite Macmtad mo ocu yanuHeHus. Jlyig 3Toro nnuHy paboueidt yacTH mocie
paspbiBa {pag kon IPUPABHSNTE AIMHE MAIIMHHON JUAarpaMMBI 10 OCH YUIMHEHHS 1M KOOPJHHATE T.
E, uTo ogHO u TO *Xe€.

Paccuunraiite MacmTad mo ocu yyIMHEHUH 110 popMyIie:

]|
My, =

pab kou
DI,

4. TlepecuwTaiiTe KOOPAMHATHI IO OCH YJUIMHEHUH UIsI BceX 6 TOdYeK, HCHOIB3YS
MOJTyYEHHBIN MacITao:

. mml kn

DI, =m, Dl _, mum

5. Paccuuraiite Maciitad 1o ocu pacTAruBaroLero yCHUius.

Jlns 3Toro Hambosnbliee ycuiue, 3apUKCUpOBaHHOE Ha JUHAMoMeTpe Py, MpupaBHsiiTe
BBICOTE MAIlIMHHON Juarpamme win koopauHare T. D o ocu P, uto ogHO 1 ToXe.

PaccunTaiite MacTab no ocu pacTSAruBaroIlero ycuius no gopmyse:

:Pﬂ, Hlkn

6. IlepecuuTaiite KOOpAMHATBI O OCH pPACTATMBAIOLIETO YCWIHS Uil BceX O Touek,
WCIIOJIb3Y$ OyYEHHBIH MacTao:

P,=m,>P., H
7. 3aHecHTe pacCUUTaHHbIC PE3yJIbTAThI B TAOJIHILY.
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HasBanue O A B C D E
TOYKHU
AL mm

P, H

8. IlepecunTaiiTe AaHHbBIe W3 HTOM TAONMIBI B KOOpAMHATAX «pacTATHBAroOIlee YCHINE —
YAJUHEHUE» JJI1 KOOPAMHAT «HOPMAJIbHOE HAIPsHKEHWE — OTHOCUTENIBHOE YAJIMHEHUE», UCTIOIb3Ys
JUIsL 3TOTO (POPMYJIBI:

P DI
s = — e = —x100 %
F l,
9. 3aHecHTe MOJyYEHHBIC PE3yJIbTaThl B TAOJIHILY.
Hazsanue O A B C D E

TOYKHU
€%
o, Ila

10. Ilo pesynbTaTam, MPUBEACHHBIM B 3TOW TaOIHIlE, MOCTPONUTE AMArpamMMy PacTsHKCHUS
WCTIBITAHHOTO MaTepuaina. J[js 3Toro BeIOEpHUTE MOAXOIAIIMN MacmiTad M Ha MUJUTUMETPOBOMN
OyMare HaHecuTe Bce 6 Touek. [IpaBUIbHO COeTMHNUTE TOYKU MEXKITY COOOM.

JnarpaMmy pacTsKeHUS BKIICHUTE B OTUYET.

11. 3anonHuTe TAOIUIYy C MEXaHMYECKUMHU XapaKTePUCTUKAMK UCIILITAHHOTO MaTepuaa.

Bennunna IIpenen IIpenen IIpenen OTtHocuTenbHOE
IIPONIOPLUHOHAIBHOCTH, | TeKydecTd, MIla IIPOYHOCTH, YAJIUHEHHUE NIPU
MlIla Mlla paspeise, %
O0o3HaueHue Oy O, O Opasp
3HA4YCHHE

12. Cnenaiite o ipoOHBIC BEIBOJIBI 110 paboTe ¢ 000CHOBAHUSAMU BaIlIMX YTBEPKICHUM.

Kpurepun onenku:
Kpurtepuii MakcuMaabHOM olleHKH — 4 0aJjlia:
1) 5Tan MoAroTOBKH BBHITIOJHECH HA OTJIMYHOM YPOBHE;
2) ¥3MEpPEHUs BBIITOJIHEHBI C OOJIBIION TOYHOCTBIO;
3) mosyueHHas AuarpamMMa, €e BUJ COOTBETCTBYET BH/IY HUCIIBITHIBAEMOTO MaTepHaa;
4) MOCTIKCIIEPUMEHTAIILHBIC PACYCTHI BBIITOJIHEHBI TPAMOTHO ¢ OOJIBIION TOYHOCTHIO;
5) npoBeieHa CBepKa MOJyUYECHHBIX PE3yJIbTATOB C TAOJIMYHBIMU JAHHBIMH;
6) o paboTe cleaHbl TPAMOTHBIE BBIBOIBI.

Kpurtepuii ouenku Ha 3 6aja:
1) sTanm NoAroTOBKM BBHITIOJIHEH HA yIOBJICTBOPUTEIILHOM YPOBHE;
2) U3MEpEeHUs BBITIOJIHEHBI C IOCTATOYHOH TOYHOCTBIO;
3) monydeHHas auarpaMma, €€ BHJ HECKOJBKO OTJIMYAeTCs OT BHAA HCIBITBIBAEMOTO
MaTepuaa,
4) MOCTIKCIIEPUMEHTAIbHBIC PACUCThI BBIITOIHEHBI C JOCTATOYHON TOUHOCTHIO;
5) mpoBelneHa CBepKa IMOJYYCHHBIX PE3yJIbTATOB C TAOMMUYHBIMHU JAHHBIMH, ITOJYYCHBI
3HAYUTEIIbHBIE PACXOKICHHUS,
6) o paboTe clieanbl BBIBOJIbI, COJCPIKAIINE HEKOTOPBIC HETOYHOCTH.
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Kpurepnii oneHkH «HeyA0BJIeTBOPUTEILHO!
OneHka «HEeyJOBIETBOPUTEIBHO» BBICTABIIAETCS B TOM ClIydae, €CJIM HE BBIIIOJIHEH XOTS Obl
OJIMH IMMYHKT KPUTEPUEB MUHUMAJIbHON OLIEHKHU.

3aganue K 1abopaTopHoii padorte 2
Tema Ne: 3: 'eomeTpuyecKkne XapaKTePUCTHKHU MJIOCKUX CeYeHH I
3ananue. TpeOyeTCs pacCUUTATh MOJIOKEHHUE TJIABHBIX OCEH U TJIaBHBIX MOMEHTOB MHEPIIMHU
COCTaBHOTO CEUEHHUS ISl TOJYYEHHS ONTHUMAJIbHOM MPOYHOCTH W MKECTKOCTH PaMHOH
KOHCTPYKIIHH.

BapuaHTbl 3a1aHuii onpeessiloTCsl MO0 NMPHBEAEHHBIM CXeMaM.
sl 3

: L

—

|
—

=

L

5 0

12

[l

16
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Kputepuu oueHKu:
Kputepuii MakcumaJbHOi oneHku — 4 fanJa:
1) ¢ G0IbIIOI TOYHOCTHIO H3MEPEHBI Pa3Mephl CCUCHHUS;
2) TeOMEeTpUYEeCKHE IIOCTPOCHHS BBHIMOJIHEHHI HA MIJUIMMETPOBOM Oymare Wid B
rpauueckoM peaKkTope;
3) NpaBWILHO PACCUUTAHBI IEPEMEIICHHS C IIOMOIIIBIO PACYETHBIX METOIOB;
4) pe3ynbTaThl U3MEPEHUS U PACUETOB PACXOISTCS Ha BEIHYHHY He Ooinee 2%;
5) o pe3ysbTataM paboThl C/IC/IaHbI IPAMOTHBIE BHIBOJIBI.

Kputepunii ouenku Ha 3 6ajia:
1) ¢ 7ocTaTOYHOM TOYHOCTHIO U3MEPEHBI Pa3MepPhl CCUCHHSI;
2) reOMETPUYCCKUE MTOCTPOCHHS BBIMOJIHEHBI C yIOBICTBOPUTEIILHOW TOYHOCTHIO;
3) yI0BIETBOPUTEIBHO PACCUYMTAHBI TIEPEMEIIICHHUS C MOMOIIBIO PACUETHBIX METO/IOB,;
4) pe3ybTaThl K3MEPEHMS M PACUETOB PACXOAATCS Ha BEIMUUHY He Ooiee 5%0;
5) no pe3ysibTataM paboThI CACIaHbI yIOBICTBOPUTEIBHBIC BHIBOJIBI.

Kpurepuii 0lieHKH «HEeYI0BJIETBOPUTEIbLHO»!
OlLieHKa «HEYOBJIECTBOPUTEIHHO» BBICTABISECTCS B TOM CIIy4ae, €CJId HE BBIIIOJIHEH XOTs ObI
OJIMH MTYHKT KPUTEPHUEB MUHUMAIBHON OIIEHKHU.

3aganue K JadopaTopHoii padorte 3
Tema Ne: 7: Ilnockuii u3rud
3aganme. TpeOyeTcs MPOBECTH H3MEpPEHHE MEepeMEeNIeHU UIsi MOJENbHOro Opyca mpu
3aJIaHHBIX Harpy3Kax, IPUBOJAIIUX K TNIOCKOMY U3TUOY
. CornmacHo cBOeMy BapHaHTy, MOJYYEHHOTO y TMpemnoaaBaTeis mo Tabmuie 1 ompenenuts
UCXOJIHBIE JAaHHBIE ISl BHITIOJIHEHUS PAOOTHI.
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Tabnuua 1. BeiOop UCXOAHBIX TaHHBIX 110 BAPUAHTY.

Ne BapuanTa a(cm) b (cm) C (cm) P1 (xr) P2 (kr)
1 20 40 40 1 2
2 30 50 20 1 2
3 40 10 50 1 2
4 20 30 40 2 1
5 30 50 10 2 1
6 40 20 30 2 1

. YCTaHOBUTH IIOJABECKU IJIA T'PY30B M MHAUKATOP B 3aJaHHBIX TOYKaAX. BTOpOﬁ HHOUKATOP

YCTaHOBUTDH B KOHTAKTC C pbI4aromM Ha JIEBOM orope.

. YCcTaHOBUTH KAy HHANKATOPOB Ha “0”.
. Harpy3ursb 6anky cunamu P1 u P2. OTMeTuTh Mo nmoka3zaHusiM MEepBOro MHAUKATOpa MpOoruod

JAHHOT'O CEYEHHs, a 110 BTOPOMY - Yr'oJl IOBOPOTa IONEPEYHOr0 CEUEHUsl Ha JIEBOM OIOpE,
YUUTBIBAsA, YTO OJHO JeneHue uaaukaropa coorserctByer 0,01 mm., a juinHa pelyara paBHa
|, =150 MM. YTo1 MOKHO BBIYHCIUTD IO NPIMOYTOJIbHOMY TPEYTONbHUKY, IOKA3aHHOMY Ha
puc 5, koTopeiii 00pa3oBaH MEPEeMEIICHUEM IITOKA MHIAMKATOpA |, ¥ phYaroM 0 M MOCHe
IIOBOPOTA.

. Metogom Mopa u cioco6om Bepeniarnna noacuuraTh BEIHUYMHY MPOTruda U yriia moBopoTa

CEYCHUH B 33JJaHHBIX TOYKAaX OT 3aJaHHOM HArpy3KH.

. OnpenenuTp NOrpeHOCTH U3MEPEHUM.

ITopsnOK BBEIYMCIIEHUS IEPEMELIEHUI 110 METOLY MOpa

. BbI‘IGp'—II/IBaeTCSI BCIIOMOrarcjibHasd CUCTEMA, KOTOpad rcOMCTPUICCKN COBIIAAAacCT C OCHOBHOM

(3amanHOI), HO O€3 BHEIIHUX HArpPy30K, T.€. OTOPACHIBAIOTCS BCE MPUIOKCHHBIC CHJIBI.

. Ha BcmomorarenbHOM cHCTEME B TOM TOYKEC, I'’IC HYKHO OIPCACIUTb IICPCMCIICHUC,

HEO00XO0IMMO MPUIIOKHUTH!
0o equHUYHY0 cuity P=1, eciu paccuuTsiBaeTcst mporud Y;
an60 eAMHUYHBIN MOMeHT M=1, eciiu onpeaensieTcst yroj HOBOPOTa CEYEHHUS.

. 3aMUChIBAIOTCS] ypaBHEHUST MOMEHTOB M(2Z) 1yisi OCHOBHOW W BCIIOMOIaTEIbHOW CHCTEM.

[Tpudem, rpaHUIlbl YY4aCTKOB JJIsE 000UX CUCTEM JOJIKHBI COBIAIATh.

. Beruncnsiercst MoMeHT nHepuuu ceueHus. s npsiMoyrosnbHoi popmer:

l,=bh®/12 (3)

. Jia xkaxkzmoro ydacTtka 3amuchiBaeTcsi ¢cBoMl mHrerpan Mopa. Ilepemermienne B 3aJaHHOMN

TOYKE €CTh CYMMa BCEX MHTErpajoB. VIHTErpupoBaHHe BEIETCS C YCIOBUEM, YTO KECTKOCTh
OaJIKH 110 JUTHHE IToCcTOssHHA EJX=const.

Ecnu ceuenne 6anku mo JIMHE MEHSIETCSI, TO TIPU HHTETPUPOBAHHUH 3TO HEOOXOIMMO
YYHUTHIBATb.

Kpurepuu oneHku:
Kpurepnii MakcumanbHOH oeHKH — 4 faJlia:
1) ¢ 60MBIION TOYHOCTHIO OMPEAEICH HIEHTP TAKECTH CCUCHUS,
2) TreoMeTpPUYECKUE T[OCTPOCHUS BBIMOJHCHB HAa MHJUTUMETPOBOH Oymare wWiu B
rpadguueckoM peTaKTope;
3) NpaBHIBLHO PACCUYUTAHO MOJIOKCHUE TITABHBIX OCCH CCUCHMS;
4) pacCYUTaHBI TJIABHBIC MOMEHTBI HHEPIIMU CCUYCHHUS U BBITIOJIHEHA [TPOBEPKA,;
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5) Bce reoMeTpUYECKHEe TOCTPOCHUS BBIMOIHEHBI C OONBIIOW TOYHOCTBIO, ITOKA3aHO
ONTUMAaJIbHOE HANpPaBJIEHUE PUIIOKEHUS BHEIIHEN MONEPEYHON CUITBI;

6) MmoJydYeHHBbIC PEIICHUS YCIENIHO 3allMINCHBI BO BpeMsl MyOJMYHOTO OOCYXICHHS B
rpyIIe.

Kputepuii ouenkn Ha 3 6ajiia;
1) ¢ MUHUMAJTLHOM MOTPEITHOCTHIO OTPEACIICH IICHTP TSHKECTH CCUCHUS,
2) TCOMETPUYECKHE TIOCTPOCHHUS BBIMOJIHEHBI HA MHJUIMMETPOBOW Oymare Wid B
rpauyecKoM peaaKkTope;
3) ¢ MUHMMAJIbHOM TOTPEITHOCTHIO PACCUUTAHO MOJIOKCHUE TIIABHBIX OCCH CECUCHHUS;
4) paccuuTaHbl IJIABHBIC MOMEHTHI MHEPI[MM CCUCHUs, MPOBEpKa IoKa3ana HEOOJBIIYIO
TIOTPEIITHOCTb,
5) Bce reoMeTpUYecKHe MOCTPOCHHUS BBHIMOJHEHBI C XOPOIICH TOYHOCTBIO, TMOKA3aHO
ONTUMAJILHOE HAMPaBIICHUE IPUIIOKECHUS BHEIIIHEH OTIEPEYHON CHITHI;
6) MOJIy4YCHHBIC PEIICHHUS XOPOIIIO 3aAIMUIICHBI BO BPEMsI IyOJUYHOTO 0OCYXICHHUS B TPYIIIIC.

Kpurepuii oneHku «Heya0BJIeTBOPUTEIbHOY!
OreHKa «HEYOBJIICTBOPUTEIILHOY» BBICTABIISICTCS B TOM CIIy4ae, €CJIM HE BBIMIOJTHEH XOTS OBl
OJINH MYHKT KPUTEPHUEB MUHUMATIBLHON OIICHKH.

3ananue k 1abopaTtopHoii padore 4
Tema Ne: 8: Caoxuas nedpopmanusi. Kpyuenue ¢ usaruoom

3amanme. JIy1s 3amaHHON CXEMBI Bajia, MOKA3aHHOM Ha PHUCYHKE K 3a/IaHUIO0, PAacCUHTaTh
JAMETP M3 YCIIOBUS MPOYHOCTH HA KPYUYEHHE M MOCTPOUTH SMIOPHI KPYTAIIUX MOMEHTOB,
aOCOJIFOTHBIX M OTHOCHTENIBHBIX YIJIOB 3aKpyuHMBaHHUsS. BBIMOTHUTH TPOBEPKY Bajla Ha
YKECTKOCTh. BapraHThI BEIOUPAIOTCS TI0 HOMEPY 3aJ1aHus.

3nayenus Harpy3ok: T; = 600 Hv; T, =300 Hm; a=0,8wm; b=0,6 M; c=0,4 m; D, =
400 mm, D, = 200 mm; oy = 45 °C, a, = 60 °C.
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3aganue K 1abopaTopHoii padote 5
Tema Ne O YcTOHYMBOCTD CKATHIX CTEPIKHEl

3aganme. [y 3a1aHHON CXEMBI CTEPXKHS, MIOKA3aHHOW HA PUCYHKE K 3a/IaHHI0, PACCUUTATH
pa3Mepbl CEueHUs W3 YCIOBUS YCTOWYMBOCTH. Pacuer ciemyeT BBIIOTHUTH METOJIOM
UTEpaIyii, BOCIOJB30BABIINCh TaOMUIEH KOX(POUIIMEHTa CHIDKEHHS JOITyCKaeMOTo
HanpsDKEHMs.. BapraHThI BRIOMPAIOTCS 110 HOMEPY 3aaHU.

3nauenus Harpy3ok: P = 60 kH; { =2 m.

P P P
1 2 3
ceyeHue ceyeHue ceyeHue
7777777 77777772 7
= -7 .|y
1 7 7 7
V77772 /7777, //

A 727, 7,
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Kpurepnu oneHku:
Kpurepuii onieHKH MAKCMMAJIbHBIM YHCJI0OM 0a/LU10B — 4!

Brimonnensr Bce TpeOoBaHus 3amaHus K pabore. PacuerHpie cXeMbl, AMIOPHI
MOCTPOCHBl TPABWIBHO C COOMIOZCHHEM MaciuTaba u mpaBuid odopmiieHus. Pacders
BBITIOJTHEHBI C JIOCTATOYHOM CTEMEHbI0 TOYHOCTH. [loka3zaH BBIBOJ pacdeTHBIX (OPMYII.
UucnoBble BenmWYuMHBI B (OpMyJIax COMPOBOXKIAIOTCS EIUHUIIAMU w3MepeHuit. Haj
eAMHUIIAMU W3MEPEHUI BBINOJHEHBI MpaBWIbHbIE NpeoOpa3oBanus. KpynHble U Menkue
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YUCJIOBBIC BEJIMUMHBI MPEACTABICHBI B MOKa3aTEIbHON opMe — MaTeMaTHUYECKUE JIEHCTBUS
HaJl HUMH BBIIIOJIHEHEI O3 OIINOO0K.

Kpurtepuii ouenku Ha 3 6ajia:

Boinmonnensl Bce TpeOoBaHMS 3agaHusl K pabore. PacueTHble CXEMbl, S3IIOpPbI
HOCTPOEHbl NPAaBUIBHO, HO C HEOONBIIMMHU HapyUIeHUSMHU B IHpaBuiIax O(OPMIICHHMS.
Pacuersl BenuuyumH MecTaMH HE JOCTUIAOT JOCTAaTOYHOM CTENEHU TOYHOCTH. Mmerorcs
HeOOoJbIIIEe OTpexXu B BBIBOJE pacueTHBIX (opmyn. UucrnoBble BenW4YMHBI B (opmyiax
CONPOBOXKJAKOTCA €IMHHLAMHU W3MepeHui. He Haxg BcemMum eauHuULAMu  W3MEpPEHUN
BBINOJIHEHBI TPaBUJIbHBIE MpeoOpazoBaHus. KpylHble M MeNKHE YUCIIOBbIE BEJIWYMHBI HE
BCErJa MPEJACTABICHBl B MOKa3aTeNbHOW (OpMEe — TMPH BBHINOJIHEHUH MaTeMaTHYECKUX
JEHCTBUM HaJ HUMHU UCIOJNIb3yeTcs (popmat uncen ¢ GUKCUPOBAHHOM 3aIsATOM.

Kpurepuii onieHKH «y10BJIETBOPHUTEILHO!

Ecnu xotst Obl OJMH M3 NEPEUUCICHHBIX KPUTEPUEB ISl MUHUMAJIbHOM OLICHKH HE
coOJIIO/1aeTCsl, BBICTABIISETCSl OLIEHKA «HEYJOBJIETBOPUTEIBHO», pabOTa BO3BpalllaeTCs Ha
OpaboTKY.



MuHucTepcTBO HayKu U Bhiciiero oopaszoBanus Poccuiickoit denepanuun
HuwkHekaMCKHI XUMHKO-TEXHOJIOTHYECKUI MHCTUTYT (pritnan)
(benepabHOTO rOCyAAPCTBEHHOTO OFO/IKETHOI'O 00Pa30BaATEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCckuil HAlMOHAJIBHBIN HCCIIEIOBATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

QDaxyromem MexaHu4ecKkui

Kageopa__ Maiivs u annapatoB XMMHUYECKHX ITPOU3BOJICTB

Hampasneane mnoaroroBku__ 18.03.02 «DHepro- u pecypcocOeperaroiime mporecchl B

XUMHUYECKOHN TEXHOJIOTHUH, OMOTEXHOJIOTUH U Hed)TeXI/IMI/II/I»
(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «MallivHbI U anmapaThl XUMUYECKUX POU3BOJICTBY
(naumenosanue)

Cemectp 4 (ounas gopma), 5 (ouHo-3a09Has popma)

Sanaﬂuﬂ K PC€IICHUIO 3a/iav ITIPAKTUHICCKUX 3aHATHH

Tema Nel: BHyTpeHHHe cHi10Bble (PAKTOPBI
[TocTpouTh AMIOPHI BHYTPSHHUX CHUIIOBBIX (DaKTOPOB JIJIS TIOCKOW OaJIKH, TTIOKa3aHHOM
Ha PUCYHKE 3aJaHusl.

JUig riockoi 0anku, pacyeTHas cxeMa KOTOPOW MPHUBOJUTCS Ha PUCYHKE, TOCTPOUTH
SMIOPBI BHYTPEHHUX CHJIOBBIX (PaKTOpOB. UKCIOBbIE 3HAYEHHUS] HHTEHCUBHOCTH PaBHOMEPHO
pacnpeneseHHOW Harpys3ku (), COcpeaoToO4YeHHON cuibl P U cocpenoroueHHOro Momenta M
3a/1aHBbl:

g =2 kH/m,
P=3kH
M =4 xHm
3agada 1.
M 9
********5_% YYVYVY
2M 2™
/
/
3agaua 2.
> 9 9
M YYVYVY

YYVY YYVVVYVY
1M 2 T M 3 M
/
7
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Tema Ne2: OceBoe pacTsizkenue / cokaTue

3AJIAYA 1 Cranbhas koaonna (E =2 10* KH/CMZ) HAXOIUTCS IO IeHCTBUEM
MPOOIIBHOI cHtbl P 1 cobeTBerHoro Beca (g= 78 kH/m?).
Tpebyercs:
1) mocTpOUTH AMIOPBI YCHITAN M HATIPSKCHUH;
2) OIpEeICIUTh OMMACHOE CEYCHUE U MPOBEPUTH MPOYHOCTH KOJOHHBI
* P npu [s]=16 kH/cm? (BOIPOCH! YCTOMUMBOCTH HE PACCMATPUBAIOTCS);
3) omnpenenuTh NepeMeIIeHUE BEPXHETO cpe3a KOJOHHBI (COOCTBEHHBIN
BEC KOJIOHHBI HE YUUTBIBATB).
JlaHHBIC BHIOMPAEM COTJIACHO PUCYHKY.
HUcxonnpie faHHBIC.

A=12 CM2;

2A
0 a-= 2,5 M,

v b=21w;
c=15wm;
y P =18 xH
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3AJJAYA 2. AGCONIOTHO XECTKUM OpyC ONMUpaeTcs Ha MAapHUPHO HEMOABHKHYIO
OTIOPY U MPUKPETJICH K JIBYM CTaJbHBIM CTEPKHAM MPHU MTOMOIIU IIAPHUPOB.

Tpebyercs:

1) HAWMTH YCHIIUS M HANPSDKEHUS B CTEPIKHSX, BHIPA3uB MX uepes cuty Q;

2) 13 YCIIOBHSI IPOYHOCTH HaiiTh fomyckaemyto Harpysky [Q] ([s]=16 kH/cm?);

3) Haiit ipenenbHy o Tpy30H0abEMHOCTD cUCTeMBI Q7 1 Jonyckaemyto Harpysky [Q],
€CJIH TIpeCIT TeKy4ecTH S, =24 kH/cm? u 3amac npoyHocTH K = 1,5;

4) cpaBuuTh BenuuuHbl [ Q] u [Q] 1, monydeHHbIE IPH pacyeTe MO T0MYCKaeMbIM
HanpspkeHUsM (T1. 2) 1 JomycKaeMbIM Harpy3kam (1. 3).

JlaHHb1e

Hcxonnsie naHHbIC:
a=25m,b=21mMc=15m

A1 = A =12 cM? - mromans MONEPEYHOTO
ceueHus crepxkHsa BK.

A, =2A =24 cMm> - TJI0MIA b TTONIEPEYHOTO
ceueHus crepxHsi CK

st=24 kH/cm?

[s] = 16 kH/cm?

Tema 3. FeOMeTpnqecmle XapaKTCPUCTUKHU IIVIOCKUX CCUCHUS

3AJIAYA 1 /111 3a1aHHOTO TIONIEPEYHOTO0 ceueHust (puc. ) Tpedyercs:
1) onpeeTuTh MOJOKECHHUE TJIaBHBIX IICHTPAJIBHBIX OCEH MHEPIIMH U BIYUCIIUTH

COOTBETCTBYIOIIHUEC OCCBBIC MOMCHTBI HHCPIINH,

2) MOCTPOUTD IIIUIIC HHEPIIUU U ONPEACIUTh HAIIPABJICHUS HAUOOJbIICH 1

HauMEHBIIIEH KECTKOCTH Ha MU3THO.

[Tpu pacuerax HCHOJIH30BATh TAOJIHIIBI COPTAMEHTA (4aCTU CTAHAAPTHBIX
npoduiel NpsIMOYroJbHUKaMH He 3aMeHsTh). CeuyeHHne U AJUTUIIC BBIUCPTHUTH B

macurrade 1:2.

—

—

|

VYka3zaTh HadaJbHBIC, TPOMEKYTOUHBIC U TJIABHBIE IICHTPATLHBIC OCH.
Hcxonnple nanHbie: cedeHue coctout u3 mBesuiepa Ne 20 u qeytaBpa Ne 22.

Tema Ne6: Kpyuenue u ciBur
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3AJIAYA 1. K crajgpbHOMY Bally MPHUJIOKEHBI YeThIpe MOMEHTa (pHC.).

Tpebyercs:

1) mOCTPOUTH SMIOPY KPYTAIIUX MOMEHTOB,;

2)TIpy 3aJJaHHOM 3HAYCHUU [T] onpeaeuTh AUuaMeTp Balia U3 pacuera Ha
MPOYHOCTh M OKPYTJIHUTH €ro 3HaUeHHe J10 Ompkaiimiero, pasHoro: 30, 35, 40, 45, 50, 60,
70, 80, 90, 100 mm;

3) mocTpouTh IOy YrioB 3akpyunsanus (G = 8 10° kH/em?):;

4) HalTH HAaUOOJIBIINN OTHOCUTENBHBIN yroj 3akpyunBanus (Ha 1 M IJIMHBI Baia).

JlaHHbIE BEIOMPAFOTCS W3 TaOIHUIIBI.

Z M, P M, P M, ® M,®
S S
B a=25M P b=2,1m . ¢c=15Mm a=25m L

Puc. . Cxema 3agaun

HcxonHble nanHbBIE:
M; = 3,5 kHm M, = 1,0 kHm M; = 3,5 kHwm, M, = 5,0 xkHwm.
a=25m, b=21wm, c¢=15wMm, [1]=55MIlla,

Tema 7. Ilinockuii u3ruod

3AJTAYA 1 Jlns 3aganHoi cxembl 0anku (puc. 2.1) TpeOyeTcs: HanucaTh BhIpaKeHUs
nepepesbBalomux cuil Q, U U3rubaronmx MOMEHTOB M, JUIsl KaXKJOTO ydacTka B 00IIemM
BHJIC, TTOCTPOUTh MX JIIOPHI, YCTAHOBUTH PACUCTHHIC 3HAYCHHUS BHYTPECHHHX CHIIOBBIX
daxropos (Q,™, My™) u momobpats nepesHuyo 6anky mpu [s] = 0,8 kH/em?, [1] = 0,4
kH/cm?:

a) KPyTJIoro NOMEepEeYHOro CEUCHMS;

0) IpSIMOYTOJBLHOTO MOMEPEUYHOT0 CEYCHHS MTPH 3aJaHHOM cooTHomeHun h/b=2.

q Ucxonurlie naHHbIE:
P l l g=15kH/m
Y \AAAAAAAA P =30xH
IYYYYYYY a=18wm
7 > b=0,6m
q c=16mMm
‘ a b c _
- Ll B | Ll Vl

BAJIAYA 2 Jln1a 3agaHHoM cxembl 6anku (puc.) Tpedyercs:

1) HanucaTh BBIPAKEHUS ITEepepe3bIBaroIInX cuil Q, ¥ U3rubaroIux MOMEHTOB M, JIst
KaXJIOT0 YJ4acTKa B 00IIEeM BHUJE, TOCTPOUTH UX IMIOPHI, YCTAHOBUTH PACUCTHBIC
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3HAYEHHS BHYTPEHHHUX CHIOBBIX (akTopos (Q,™, M,™) u momoGpars cranbHyio Ganky
CTaHIaPTHOTO AByTaBpoBoro npodums mpu [s]=16 kH/cm?, [1]=8 kH/cm?;

2) 3anmcath AU QepeHIUabHbIC YPaBHEHUS H30THYTOW OCH OAJIKH IS BCEX €€
y4aCTKOB, BBIMOJHUTH HHTETPUPOBAHKUE M MTOCTPOUTH SMIOPHI YTIIOB MOBOPOTA
CeYeHUM U mporuboB OayKu;

3) IIpoBepuTh GaiKy Ha XeCTKOCTb [0 MaKCHMaIbHOMy mporudy mpu [f]=2/150, E = 2 - 10°
KH/CMZ, rjae ¢ qrHa 6anku. J[aHHBIE BEIOMpaeM U3 TaOIHUILI 2 3a/1aHHS.

Ucxonnbslie naHHBIE!

M = 55 kHwm; g = 15 xH/wm;
L=5wm; a =0,6; £1=3mMm; lr=2mMm.

7 M[VVVllllVVlV

u

A
\

Puc. Cxema 3agaun

Tema 8. Cnoxnasi nepopmanus

3agaua 1. JIomaHHBI CTEpKEHb PACIOIOKEH B TOPU3OHTAIBHON MIIOCKOCTH. YTIIBI B
MECTax COEAMHEHUsI CTep KHEN npsiMble. Bee crepxHM 1uHbI L.

Tpebyercs:
1) 3ammcaTh aHAJIMTHYCCKHE BBIPAKEHHS BHYTPEHHHX CHIIOBBIX (aktopoB (BC®D) mo
y4acTKaM, BBIYMCIUTH UX 3HAUYEHUS B XapAKTEPHBIX TOUKAaX U MOCTPOUTH SMIOPHI;
2) YCTaHOBUTH THII CJIO)KHOTO CONPOTUBJICHUS W 3amnucath 3HaueHuss BCD B omacHOM
CEUYEHHMH Ha KaXKJOM Y4acTKe;
3) Ha OJHOM y4YacTKe, MCIBITHIBAIOIIEM KOCOH W3ru0, MmoaoOpaTh IABYTaBp W pa3Mepbl
NPSMOYTOJIFHOTO CEUeHHsI INpH cooTHomieHuun cropon h/b = 2. JIns nByraBpa u
OpSIMOYTOJIBHOTO CEUEHHUs IOCTPOUTh HEUTpalbHble JIMHUM W yKa3aTh OMNAacCHble TOYKHU
CeueHus,
4) Ha OJHOM ydYacTKe, MCIBITHIBAIONIEM KOCOW M3rHO C KpydYeHHEM I0J00paTh Kpyrjioe u
KOJIBIICBOE CCUCHHS MPH COOTHOIICHUH paauycoB R/r = D/d = a mo uverBeproii Teopun
IPOYHOCTH;
5) B mynkrax 3) u 4) CpaBHUTH 3KOHOMHYHOCTb 110JOOPAHHBIX CEUYCHHUH 1O BECy.

CxeMy JIOMaHHOTO CTEP)KHS B3SATh W3 PHUC. 3aJaHUs, YHCIOBBIC IAHHBIC B3STH W3

TaOauIe! 3a0aHusd. [S] = 16 xkH/cM>.

Wcxonupie faHHBIC.

a =1,30, b=0,10Mm, F=4xH, g=16xH/m,L =1,8mMm, [s]=16 kH/cm?

39



A 4

A

‘
o
O
N

A
wn
<

Puc.. Cxema 3amaun.

3agaya 2. UyryHHBI KOPOTKHI CTEp)KEHBb

CXKUMaETCs TPOJIOJIbHOM cuioit F
MPUJI0KEHHOMW B TOUKE P.
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Tpebyercs:
1) mOCTPOUTH HYJIEBYIO JIMHHUIO, ONPEICIIUTh OMACHBIC TOUYKH B CCUCHUH M BBIYHUCIIUTH B HUX
Hamnps>KEHMs, BRIPa3uB UX yepes cuy F;
2) OThICKATh JOMyCTUMYIO cuiy [ F], ecnu qomycTuMblie HanmpsoKeHUS
npu cKathn [S] e =12 kH/em?, npu pactsoxennn [S], = 3 kH/em?,

CxeMy ceuyeHUs B3ATh U3 PUC. 3.2, YUCIIOBbIC JaHHBIC B3ATh U3 TaOIHIbI 3.1.
b=10cm.

Tema 9. YcTOHYHBOCTD CKATHIX CTEPKHEH

3agaua 1. Jlng 3amaHHbIX 10 MHUQGPY YCIOBUW 3aKPETUICHUS KOJOHHBI, (OPMBI
MOTIEPEYHOTO CEYSHUS, BRICOTHI KOJIOHHBI L M CKMMaroIien cuisl F
HEO00XOIUMO’

40



1) monoOpaTh HOMEp CTaHIAPTHBIX MPOQHIICH U3 YCIOBHUS YCTOMYMBOCTH KOJIOHHBI. Pacuer
BBINTOJTHUTH METOJ/IOM IOCJICIOBATEIbHBIX MPUOIMKCHUHN 110 KOIPPUIUEHTY | ;
2) omlpenenuTh paccTosiHue D W3 yClIOBUS PaBHOYCTOWYHMBOCTH KOJIOHHBI OTHOCHUTEIBHO

[JIaBHBIX HEHTPAIBHBIX OCEN MONEPEYHOIO CEUEHUS KOJIOHHHBI,;
3) HaiiTh paccrostHHe D MEXIy IIaHKAMH 0 BBICOTE€ KOJOHHBI M3 YCJIOBHS MECTHOMN

YCTOMYMBOCTH KaXIOTO OTJCIBLHOTO MPOMUIIS MEXTy ITaHKAMH.
Hpurmsits [s] = 160 MITa = 16 xkH/cwm?.

- B

Y

A

—
AC

y B — —]
Yoy vY vYo

Puc. Cxema 3agaun
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MuHucTepcTBO HayKu U Boiciiero oopazoBanus Poccuiickoit denepanuun
HwkHekaMCKHI XUMHKO-TEXHOJIOTHYSCKUI MHCTUTYT (prtnan)
(enepanbHOro rocy1apCTBEHHOT0 OI0JKETHOTO 00Pa30BaTEIILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkMil HAIMOHAJIBHBIN MCCIIEIOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynremem MexaHu4ecKuu

Kageopa__ Maiivs n annapatoB XMMHYECKHX TPOU3BOJICTB

Hamnpasneane moaroroBku__ 18.03.02 «DHepro- u pecypcocOeperaronme Mmporecchl B
XUMHUYECKOW TEXHOJOTHUU, OMOTEXHOJIOTUU U HEDTCXUMHH»

(k00 u naumenosanue)

[Ipoduns/mporpamma; _ «MalllMHbI U anIapaThl XUMUYECKUX IPOU3BOJICTB
(naumenosanue)

Cemectp 4 (ounas gopma), 5 (ouHO-3a09Has popma)

KoMmiuiekT 3aganuii 1J1s1 pac4eTHO-rpadpuyeckou padoThl
Tema Nel: BuyTpeHnue cujioBblie (paKToOpbI
[TocTpouTs 3MIOPEI BHYTPEHHUX CUJIOBBIX (DAKTOPOB ISl TUIOCKOW paMbl, TOKa3aHHOUN
Ha pUCYHKE 3a1aHusi. BapuaHTel BEIOMpAIOTCS IO HOMEPY 3aJaHMS.
3Ha4YeHUs HArpy30K:

P =10«kH;
M = 6 xHw;
q=4xH/w;
a=2M.
1 2 , o 3 q M
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Kpurtepun oneHku:
KpuTtepuii oneHKn MaKCUMAJIbHBIM YHCJIOM 0aJLJI0B - 6:

BoimonHeHbl Bce TpeOoBaHUWsS 3amaHusi K pabore. PacdeTHble CXEMBI, SIFOpPHI
MOCTPOCHBI TPaBUIBHO C COONMIOACHHEM Maciitaba W mpaBuil odopmiieHus. Pacuers
BBITIOJTHEHBI C JOCTaTOYHOM CTEMEHbI0 TOYHOCTH. [loka3zaH BBIBOJ pacdeTHbIX (OpPMYII.
UucnoBble BenWYMHBI B (OpMyJax COMPOBOXKIAIOTCA e€IUHUIIAaMU u3MepeHuil. Han
eAVMHUIIAMH W3MEPEHUI BBHITIOJHEHBI TPAaBWIbHBIE TpeoOpa3oBanusi. KpymHble W Menkue
YHUCJIOBBIC BEJIMUMHBI MPEJCTABICHBI B MTOKA3aTEIbHON (opMe — MaTeMaTHUYECKUE TEHCTBHS
HaJl HUMH BBITIOJIHEHBI 0€3 OIIHOO0K.

Kpurepuii ouenku Ha 4,5 6aJ1710B:

Bemonnensl Bce TpeOoBaHMs 3anaHus K pabore. PacueTHble cxembl, SIIOPHI
HOCTPOEHbl NPAaBUIBHO, HO C HEOONBIIMMHU HapyUIeHHSAMHU B TpaBuiax O(OPMIICHHS.
Pacuersl BenmuuMH MecTaMM HE JOCTUTAIOT JOCTAaTOYHOM CTENEHW TOYHOCTH. Mmerorcs
HEOOJbIINE OTrpeXH B BBIBOJE pPACUETHBIX (opMyi. YucioBble BeIMYMHBI B (hopmysax
CONPOBOXKJAKOTCA €IMHHLAMH u3MepeHuil. He Haxg BcemMum eauHunaMu U3MEpEeHUi
BBITIOJTHEHBI TPaBUJIbHBIE MpeoOpazoBaHus. KpynHble ¥ MENKHE YMCIIOBbIE BEIMYUHBI HE
BCEI/1a TPEJCTaBJICHbl B IIOKA3aTelbHON (opMe — MpU BBINOJIHEHHMH MaTeMaTHYeCKHX
NEHCTBUH HaJ HUMHU UCIONIb3yeTcs (popmat uncen ¢ GUKCUPOBAHHOM 3aIsATOM.

Kputepuii ouenku Ha 3 6ajuia:

Bremonneno ne menee 60% TtpeGoBanuii 3amanusi kK paborte. PacuerHsie cxemsl,
3MMIOPBI TTOCTPOEHBI MPABUIILHO, HO C CYIIECTBEHHBIMU HApYIICHUSIMH TPaBUJI 0(OPMIICHHUS.
[Ipu mpoBeneHWH pacyeTOB HMMEIOTCS CYLIECTBEHHBIE IMOTEPU TOYHOCTH BeNWYHH. [Ipu
BBIBOJIC PACUCTHBIX (POPMYIT JIOMYIIEHBI HEKOTOpBIE OmMOKK. He Bce YUCIIOBBIC BETUMYMHBI B

dbopmysiax CONPOBOXKAAIOTCA e€AUHUIIAMH u3MepeHuid. He Bcerma Hajag eauHUIIAMH
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U3MEpPEHUHN BBINIOJIHEHBI NPAaBWIbHBIE IpeoOpa3oBaHus. KpymHble W MEJKHE YHCIOBBIE
BEJIMYMHBI TIPEJICTABIICHBI B PA3JIMYHbIX (opMaTax, MIPUBOAAIIMX K HAKAIUTUBAHUIO OIIUOKH.

Kpurepuii onieHKH <HeyT0BJIETBOPHTEIbHOY:

Ecnu XoTst Obl OMH W3 MEPEYUCICHHBIX KPUTEPHUEB JUII MUHUMAJIbHOW OICHKH HE
COOJTIOIaeTCs, BBICTABIISICTCS OIICHKA «HEYIOBJICTBOPUTEIILHO», paboTa BO3BpallacTCs Ha
TOpaboTKY.
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MuHucTepcTBO HayKu U Bhiciiero oopaszoBanus Poccuiickoit denepanuun
HuwkHekaMCKHI XUMHKO-TEXHOJIOTHYECKUI MHCTUTYT (pritnan)
(benepabHOTO rOCyAAPCTBEHHOTO OFO/IKETHOI'O 00Pa30BaATEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCckuil HAlMOHAJIBHBIN HCCIIEIOBATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

QDaxyromem MexaHu4ecKkui

Kageopa__ Maiivs u annapatoB XMMHUYECKHX ITPOU3BOJICTB

Hampasneane mnoaroroBku__ 18.03.02 «DHepro- u pecypcocOeperaroiime mporecchl B

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

(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «MallivHbI U anmapaThl XUMUYECKUX POU3BOJICTBY
(naumenosanue)

Cemectp 4 (ounas gopma), 5 (ouHo-3a09Has popma)

KommnuiekT 3agannii 17151 BHINIOJIHEHUSI KOHTPOJIbHOM padoThI
Tema Ne 4: HanpsizkeHHO-1e()OPMUPOBAHHOE COCTOSTHHE

3ananue. HanpspkeHHO-TepopMUpPOBAHHOE COCTOSIHME Opyca B OMAacHOM CEUYEHUU
XapakTepuszyercss HaOOpPOM HaIpsHKEHHM, MOKa3aHHBIX HAa PHUCYHKE IS DJIEMEHTapHOIO
napajieNnenumesaa, BbIOpaHHOTO W3 3TOr0 CEYEHUs B MPOU3BONIBHOM MecTe. [limockocTh
IPAaBOW IpaHM JIEMEHTA COBIAJAET C IJIOCKOCTHIO MOIMEPEYHOro ceueHus. B KoHTponbHOI
pabote TpebyeTcs:

1) MOCTPOUTH TEH30P HAMPSKCHUIA;

2) pemast ooparHyto 3agauy THJIC paccuurars riaBHbIC HAIPSDOKEHHS U HATIPABICHUE
[JIaBHBIX MJIOIIAJIOK;

3) ucronb3ys Kpyr Mopa, BBIOJHUTH IpadHueCKUe MOSICHEHHS K PELICHUIO;

4) BBIUMCIIATH MAKCUMAJIbHBIC KaCcaTEIbHbIC HATIPSDKCHUS,

5) Ha ocHOBe 00001ICHHOT0 3aK0oHa ['yka HalTH IIaBHbIC IehopMaIliK €, €, €s;

6) paccuMTaTh SKBHBAJICHTHOC HAIPSDKEHHE O, [0 BTOPOW W YETBEPTOH TEOPHH
POYHOCTH;

7) HaliTH OTHOCUTEIBHOE H3MCHEHUE 00hEMA,;

8) onpenenuTh yaenpHY0 NOTSHIMATBHYIO SHEPTHIO Ae(hOopMaIlHH.

BapuaHT cxeMbl BBIOpaTh 10 PUCYHKY B COOTBETCTBHE C HOMEPOM CBOEH (haMUJIUU B
CIIHCKE TPYIIIIHI.

HcxonHble 4YHCIIOBBIC MaHHBIC IS BBIIIOJHCHHS pacyeTOB JJis BCEX BapHUAHTOB
OJIMHAKOBBI:

tzy = - tyz = 4OMH3, SZ = 7OMH3, Sy = 60 MIIa.

BapuaHTbl 3a1aHuil 111 KOHTPOJIbHON PadoThI
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Kpurtepun oueHku:
Kputepuii MakcuMaJbHOM OlleHKH — Ha 6 6a/10B

BrimoniHeHb!I Bce TpeboBaHus 3a1aHus K padore. PacueTHbie cxeMbl, MAaTEMaTUIECKUE
MOJIESI TTOCTPOEHBI MPaBUIIBHO € COOJII0IEHHEM MaciiTada U npasuil odopmiieHus. PacueTst
BBITIOJTHEHBI C JOCTaTOYHOM CTEMEeHbl0 TOYHOCTHU. [lokazaH BBIBOJ pacdeTHbIX (OpPMYII.
UucnoBble BenWYMHBI B (OpMyJax COMPOBOXKIAIOTCA €IUHUIIAMU u3MepeHuil. Han
€IMHUIIAaMH W3MEPECHHUI BBITIOTHEHBI TMpaBUJIbHBIE MpeoOpa3oBanHusd. KpymnHbie U Menkue
YHUCJIOBbIE BEJIMYMHBI MPEACTABICHBI B MOKa3aTelbHOU (hopMe — MaTeMaTHUeCKHe 1eHCTBUS
HaJ HUMHU BBHITIONHEHBI 0€3 OmMUOOK. B TEKCTOBBIN OTYET MOMEIICHBI BCE Pe3yJIbTaThl
BBITIOJIHEHHBIX PACUETOB.

Kpurepuii ouenku Ha 4,5 6asia

BreimonHenbl moutu Bce TpeboBaHMsS 3amaHus K pabore. PacuerHbie cXewmbl,
MaTEMaTHYECKUE MOJICTH TIOCTPOCHBI MPABWJIBHO, HO C HEOOJBIIMMU HapyIICHUSMU B
npaBmwiax odopmiieHus. PacyeTsl BeIMUMH MECTaMU HE JOCTUTAIOT JOCTATOYHOM CTereHu
TOYHOCTH. MMerTcsi HeOoNbIIMe Orpexd B BBIBOJE pacdeTHhIX (opmyn. YwucioBsie
BEJIMYMHBI B (OpMyJax COMPOBOXIAIOTCA €JAWMHHWIIAMH u3MepeHuid. He Ham Bcemu
SAVHHWIIAMH W3MEPEHUH BBHITIOJHEHBI TPaBWIbHBIC TpeoOpa3oBanusi. KpymHbIe W Meakue
YHCIIOBBIE BEJIMUMHBI HE BCET/a MPE/ICTABICHBI B MMOKA3aTeNbHOM (hOpMe — P BBITTOJIHEHUN
MaTEMaTUYEeCKUX JCHCTBUI HAJ HUMH HCHONB3yeTcs (opMaT yucen ¢ (PUKCUPOBAHHOU
3amsTod. B TEKCTOBBIN OTYET TOMEIIEHBI BCE PE3YIbTAThl BBIOJHCHHBIX PACUETOB.
Odopmaenue paboThI BBITIOJIHEHO ¢ HECYIIIECTBEHHBIMH OLTHOKAMHU.
KpuTtepuii MUHUMAJIBLHON onleHKH — 3 faj1a

BreimonHeHsl He Bce TpeOoBaHHMS 3amaHus K pabore. PacueTHpie cxewbl,
MaTEMaTHYECKUE MOJICTH TIOCTPOCHBI MPABWJIBHO, HO CO 3HAYUTEIBHBIMUA HAPYIICHUSIMU
npaBui  odpopmiienus. [lpu mpoBeneHMHM pacyeTOB MMEIOTCS CYIIECTBEHHbIE MOTEpHU
TOYHOCTH Benu4uH. [Ipu BbIBOJE pacyeTHBIX (OpMyI MOMyIIeHbl HEKOTOphIe omuOku. He
BCE YMCJIOBBIE BEIMYMHBI B (DOpPMYyJIaX COMPOBOKIAIOTCS €IMHUIIAMU u3MepeHuii. He Bcerma
HaJl ¢AMHHWIIAMYM U3MEPEHUH BBITIOJIHCHBI ITPaBUIIbHBIC peoOpa3zoBanus. KpymHbie U Meakue
YHCIIOBbIE BEJIMYMHBI MPEACTABICHBl B  pa3jMYHbIX (QopmaTax, MNPUBOAAIIUX K
HAKAIJTUBAHUIO OMMUOKUA. B TEKCTOBBIN OTYET MOMEIIEHBI HE BCE PE3YJIHTATHI BBHITTOJIHEHHBIX
pacueToB. OdopmieHue paboThl BBITIOJHEHO C CYIIECTBEHHBIMU OIIIMOKAMH.

Kpurepuii 0LileHKH <HEY10BJIETBOPUTEIbHOY!

Ecau xots Obl OIMH W3 MEPEUYUCICHHBIX KPUTEPUEB JII MUHUMAJIBLHON OIICHKH HE
coOroaeTcs, BBICTABISIETCS OIIEHKA «HEYJOBJIETBOPUTENBLHO», paboTa BO3BpallaeTcs Ha
TOpaboTKY.
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MunucTepcTBO HaAyKH | BBICIEro oopazoBanus Poccuiickoit denepanuu
HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUIA HHCTUTYT (rutra)
dbenepaibHOro rocy/1IapCTBEHHOTO OI0JIKETHOTO 00Pa30BaTEILHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKHiI1 HALIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxynromem MexaHn4eCcKuii

Kagheopa__Manivu u annapatoB XUMHUYECKUX TPOU3BOJICTB

Hanpasnenue noarorosku_18.03.02 «DHepro- u pecypcocOeperaronme mporecchl B
XAMHUYECKON TEXHOJIOITNH, OMOTEXHOJIOTHHA U HEPTEXUMUU»

(k00 u naumenosanue)

[Mpoduias/mporpamma: _ «MalllMHBI ¥ alnapaThl XAMUYESCKUX TPOU3BOJICTBY
(raumenosanue)

Cemectp 4 (ounas popma), 5 (ouHO-3a04HasT popMa)

Tembl a5 codeceqoBaHuSs

Tema Ne5: Teopuu npoyHoCTH
1) OcobennocTH aehopMaIii PACTKCHHUS B CHKATHS.
2) HampsbkeHus B MOMEPEUHBIX CEYCHUSAX M 10 HAKJIOHHBIM IUIOMIAJKAM MIPU OCEBOM
PacTsKEHUU.
3) lebopmarnmu mpu pacTsHKCHUN U CHKATHH.
4) Kospdunment [Tyaccona.
5) 3akon ['yka npu pacTskeHUU.
6) MoyJib yIpyrocTH MaTepUaioB.
7) OnipenienieHre epeMeIeHHU TP PACTIKCHUH.
8) Pacuer Ha XeCTKOCTh MPHU PACTSHKCHUH.
9) UcnbiTaHne MaTepHaioB Ha PACTsHKEHHE.
10) UcnbiTaHne MaTepUaiOB Ha CKATHE.
11) MexaHW4YeCKHE CBOMCTBA MATEPHAJIOB.
12) Turmel pacyeToB Ha MPOYHOCTD.
13) KoaddurueHT 3amnaca mpogHOCTH.
14) TloTeHnuanbHas YHEPTus AeGopMaIuu MPH PaCTHKCHHH.
15) CtatuyecKku HEeONpeaeIMMbIC 3aIa4H.
16) MOHTaXHBIE U TEMIIEPATYPHbIC HANPSDKEHHUS TIPU PACTSHKCHUU U COKATHU.

Kpurepuu oueHku:

MaxkcuMaibHOe unciio 0ajuioB — 5 0ayJ10B BEICTABISETCS, €CIIM cOOECETOBAHUE
IpoTeKaeT TMPH AaKTUBHOM oOOMeHe uHpopMmarmend MexXay CTyJIeHTaMH |
IperojaBaTeyieM; BOMPOCBI M OTBETHI CIEAYIOT C OOCMX CTOPOH; OTBETHI
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NOJIHOLIEHHBIE M PAa3BEPHYTHIC; BO BpeMsl coOeceqoBaHUS CTYACHTHl MOJAHHMAIOT
MHTEPECHBIE U OPUTUHAIBHBIE TPOOIIEMBI.

MunuMansHOe uyncio 0amioB — 3 6aia BEICTABISETCS IPU MPEUMYIIECTBEHHO
OJIHOHAIPaBJICHHOM MOTOKE MH(POPMAIIMH; OTBETHl CTYACHTOB OJIHOCIOXHBIE U 0€3
Pa3bACHEHMI; BOIPOCH HOCAT TPUBHAIBHBIA XapakTep, BO Bpemsi Oecelbl
NPAaKTUYECKU HE IMOJAHUMAIOTCS OCTpble IPOOJIEMbl M HE NPUBOAITCS B KayeCcTBE
IPUMEPOB MPAKTUYECKUE CUTYALUU.
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MunucTepcTBO HaAyKH | BBICIEro oopazoBanus Poccuiickoit denepanuu
HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUIA HHCTUTYT (rutra)
dbenepaibHOro rocy/1IapCTBEHHOTO OI0JIKETHOTO 00Pa30BaTEILHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKHiI1 HALIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTHYECKU YHUBEPCUTET

@axkynremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hampasnenne mnoaroroBku__ 18.03.02 «DHepro- u pecypcocOeperaroniue mporecchl B
XUMHYECKOW TEXHOJIOTUU, OMOTEXHOJIOTHH U HEPTEXUMUN

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «MallMHbI U anapaThl XUMUYECKUX IPOU3BOICTBY
(naumenosanue)

Temsl pedeparos
Tema 6. CaBur u KpyueHue

1. 3akon ['yka asis M30TPOMHOTO TeJa B PsIMOM 1 00paTHOM (hopmax.
2. ®U3NYECKUI CMBICT YIIPYTUX MTOCTOSHHBIX M 00JIACTh UX U3MCHCHUS.
3. CraTnveckue, KBa3UCTATHUECKUE U TUHAMUYECKHE TTIOCTAHOBKU HAaYaIbHO-KPaeBBIX
3a/1a4 TEOpUHU yHPYTrOCTH.
4. TeopeMa eIMHCTBEHHOCTH CTATUYECKOM 3a/1a4H.
5. YpaBaenus Jlame. [locTaHoBKa B mepeMenieHUSX.
6. Ypasuenus benbtpamu — Muuenna.
7. I1nockas 3a1a4ya TeOpUU yIPYrOCTH.
8. [Timockoe meopMupOBaHHOE COCTOSTHHE.
9. ®ynkmus Diipu. Ilnockoe Hanpsok€HHOE W 000OMIEHHOE TMIIOCKOE HAIMpPsDKEHHOE
COCTOSIHUSI.
10. [Ipumenenue Teopun QPyHKIUN KOMIUIEKCHON niepeMeHHoi. @opmybl JIsBa.
11. KommiiekcHbie noteHmansl. @opmyna KosocoBa — MycxenumBuim.
12. Jluneiinas tepmoytpyrocts. CootHomenus Jroramens-Heiimana.
13. 3akoH TemIOMpoBOIHOCTH Dyphe.
14. Meton I'anépkuna.
15. /Ilunamuyeckue 3aa4u Teopun ynpyroctu. Teopema ['enbmronsia.
16. BonHoBbIE ypaBHEHHUs JJisi MOTEHIMAIOB. J[Ba TUMAa BOJIH B HEOTPAHUYCHHOU
YIIPYyTO# cpene.
17. Ilnockue BoaHbl. Pemenue [lanambGepa.
18. OtpaxeHue TIOCKON BOJTHBI OT CBOOOAHOM MOBEPXHOCTHU U OT KECTKOW CTEHKH.
19. IToBepxHocTHBIE BOIHBI Penesi. Bonnsl JIsaBa.
20. IToBepXHOCTH pa3pbIBOB. Y AapHBIC BOJIHBI.
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21. T'eomeTpuyeckne, KMHEMAaTUYECKUE W JTUHAMUYECKHE YCIOBUS COBMECTHOCTH.
CooTtHomenue Anamapa.

22. Ilinockast aBTOMO/IeIbHAS 3a1a4a.

23. Vcnoeue (kpurepuii) Ttekydectn. Kpurtepmiti Tekydectm Tpecka (Teopus
MaKCHUMAaJIbHOTO KacaTeJIbHOTO HampsbkeHust). [lpenen TekydecTH Ha CABUT U
pacTsKEHHE.

24. Teopus Tteuenus. Teopus ynpyromiactuueckoit nepopmanuu. [lapamerp ['enku.
25. Teopus mtactuyeckoro TeueHus. Y pasuenus [Ipanarns — Peiica.

26. [Inockas 3agaua TEOPUH IIIACTHYHOCTH. JIMHUN CKONBKEHUS U UX CBOMCTBA.

27. Ypasuenus ['enku. Tenerpadnoe ypaBHeHHE.

28. Teopuss HacnenacTBeHHOCTH. [lom3ydecTb mHpu  OAHOMEPHOM M CJIOKHOM
HaIpsKEHHOM COCTOSIHUM.

29. JIluarpamMmsbl MOJI3y4ECTH U penakcanuu. HaciaeacTBeHHbIE MOJIEINH.

30. JIuneitHple MO/IENN BSI3KOYIIPYTOro MOBEICHUS MaTepraa.

31. Teopus HACIEACTBEHHOCTHU. SIpO peraKcauu 1 A1po MOI3yIECTH.

32. Mopens MakcBemna, Kenepuna — ®oiixta. O6060menasie Moaenu. [IpuHImn
cooTBeTcTBUA BosbTepa.

33. Mogenu Bs3koruiacTuueckux cpen. Omnpenenstounme ypaBHeHus [lIBemoBa —
bunrama.

34. Teopuu cTapenusi, TCUCHUS U YIPOUHEHUS TIPH MOI3YIECTH.

35. Tlon3y4ecTh 27IeMEHTOB KOHCTPYKITUH.

Kpurtepun oneHku

B pa6oueii nporpaMMe TUCHHMILVIMHBI IPeyCMOTPEHA MOATOTOBKA U
3amura pedepara.

MuHnumanbHO€e 4ynciio 6aioB — 3 6ajuia BHICTABISIETCS IPU HEJOCTATOUHOM
CTENEHU PACKPBITUS TEMBI B XOJI€ CBOET0 BBICTYIUICHHUS, IPUBEICHUS HEUETKUX
apryMEHTOB M HE BIIOJIHE aKTUBHOE YYacTHE B JUCKYCCHH IO Mpolieme, KoTopas
ObLJIa pacKphITa B XOJI€ JI0KJIA1A.

MakcumanbHOE 4uCI0 OaIoB — 5 0a/uioB BBICTABIAETCS NPHU IMOJHOLUEHHOM
PacKpBITUU TEMBI B XOJI€ CBOETO BBICTYIUICHUS, MPUBEIACHUS YETKUX apryMEHTOB U
JI0Ka3aTeNbCTB, a TAK)KEe aKTUBHOE yJacTHe B TUCKYCCHH MO Mpolieme, KoTopas Oblia
packpbITa B X0/ JOKJIA/a.
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