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®oHn oreHOUHBIX cpeactB mo guciuuimHe b1.0.26  «CompoTuBicHue
MAaTEPUATIOB»

Cocrasurensp OOC:
noueHt kad. MAXII N.A. CabaHaen

(momKHOCTB) i I/ fnoanuce) (1.0. ®amuus)

dOC paccMoTpeH u ogoOpeHa Ha 3aceqanuu kadenpol [IAXT
npoTokos Ne_ 7 ot «06» ampens 2022 .

3aBenyronuii kadenpoit g JI.H. JlaTeimoB
=~ (mommucs) (N.0. Oamuus)
DKCIIepT:
PykoBoaurens OOII, Jlareimos JILH. 3aB kad. ITAXT HXTU /f&
®.1.0., JIOJIKHOCTH, OpraHu3aIus, - IOIUCH
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IlepeyeHb KOMIETEHHUHA W MHIUKATOPOB JOCTHKEHUS KOMIIETEHIIMH
yYKa3aHHeM 3TanoB ()OpMUPOBAHMS B MIpouecce OCBOCHM S JUCUUIINHbBI

Komnerenuuu:

OIIK-1

OIIK-1.1

OIIK-1.2

OIIK-1.3

OIlK-4

OIlK-4.1

OIIK-4.2

OIIK-4.3

CHOCO6€H yLII/ITI)IBaTI) COBpeMeHHI)IG TCHACHIOINN paSBI/ITI/Iﬂ TCXHUKU U TeXHOJIOFI/IfI
B 00nactu TexHochepHol Oe30MacHOCTH, U3MEPUTENLHON 1 BHIYHCIUTEIBHON
TEXHHUKHU, UH(POPMALIMOHHBIX TEXHOJIOTUI IIPU PELIEHUH TUIIOBBIX 3a]1a4 B 00J1aCTH
npohecCHOHANLHOM e TENILHOCTH, CBSI3aHHOMU C 3aIIMTON OKpPYKaIOIIeH Cpesl U
o0OecrieueHreM 0€30ITaCHOCTH YEI0BEKA,

3HaeT KPUTEPUU UCTIONB30BAHUS HA MPAKTUKE MPUHIIUIIOB 3aIIUTHI YEIOBEKA U
MIPUPOJTHOM CPeIbl OT OIMTACHOCTEH TEXHOTCHHOT'O ¥ IIPUPOTHOTO XapaKTepa,
OCHOBBI TEXHUKHU U TEXHOJOTUH 3aIIUTHl YeTIOBEKA U MPUPOTHON CPEbI OT
OITACHOCTEH TEXHOTCHHOT'O U TIPUPOTHOTO XapaKTepa, COBPEMEHHBIC METO,IbI
WCCJICIOBAaHUI U WHKEHEPHBIX Pa3pabOTOK B 007acTH TeXHOC(hHEpHOU
0€e30IMacHOCTH.

VYMmeet BRIOUpPATh CUCTEMBI 3AIUTHI YETIOBEKA U CPe/Ibl OOUTAaHUS IPUMEHUTEIBHO
K OCOOEHHOCTSIM IPOTEKaHUs OMIACHOCTEN TEXHOIME€HHOI'O U IPUPOTHOTO
XapaxkrTepa, IPUMEHATh Ha IIPAKTUKE 3HAHUS O COBPEMEHHBIX TEHICHIUAX
Pa3BUTHSI TEXHUKHU U TEXHOJIOTUI B cBOeH po(hecCHOHAIbHON eI TEIbHOCTH.

BnazleeT CIIOCOOHOCTBIO OPHUCHTHPOBATHCA B IICPCIICKTUBAX PA3BUTUSA TCXHUKHU U
TEXHOJIOTHUH 3alllUTBI CPCIbL O6I/ITaHI/I$I, IOBBIIICHHS 0€30IIaCHOCTHU U
YCTOI‘/JILII/IBOCTI/I COBPCMCHHBIX NIPOU3BOACTB C YHCTOM MHUPOBbBIX TCH,HGHHHP’I
HAayY4YHO- TCXHHUYCCKOI'O IIporpecca u YCTOI\/II'-II/IBOFO Pa3BUTHA HUBHUIIU3AalIUN

Cnoco0eH NoHMMAaTh IPUHLUITEI paO0Thl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH U UCTOJIBb30BaTh UX JJIs peIlieHus 3a/1a4 IpodecCHOHATbHON
JeSITeIIbHOCTH

3HaeT NMPUKIATHOE COBPEMEHHOE IIPOrpaMMHOE 00eCTICYeHHE, IIPUMEHSIEMOC B
0Tpaciiu

YMeeT BBIOpaTh U IPUMEHUTH ONTUMAJIBHYIO MPUKIAJAHYIO IPOrpaMMy IS
pelLIeHUs] KOHKPETHOM 3a1a4u

Brnageer HaBbIkaMu IpUMEHEHUS HU(POBBIX TEXHOJIOTUH TS peUIeHH 3a1a4
poeCCHOHATBHON e TETHHOCTH

C
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HNuaukartopsl
IOCTHIKEHUS
KOMIIETCHIINU

Oranbl GOopMUPOBAHUS B IPOIIECCE OCBOCHHUS

JAUCHUITIIMHBI

(ykxa3zatb Bce Tembl u3 PI1/1)

Jlexun

[IpakTrueckue 3aHATHS

HanmeHoBaHME OLIEHOYHOTO
cpencTaa

OIIK-1.1

Temal-9

[Mpaktuyeckue 3ansTus 1 - 9

3amaHuss K PEIICHWIO  3a1a4
NPAKTUYECKUX 3aHATUH, TEMbl
JUId TIpOBeJIeHUs1 co0ece10BaHus,
TeMbl pedeparoB, 3amaHUs K
KOHTPOJIbHON pabore,
HK3aMEHAIIMOHHBIE BOITPOCHI

OIIK-1.2

Temal-9

[Mpaktuyeckue 3ansTus 1 - 9

3amaHuss K PEIICHWIO  3a1a4
NPAKTUYECKUX 3aHATUH, TeMbl
JUI TIpOBeNIeHUs1 co0ece10BaHus,
TeMbl pedeparoB, 3amaHUs K
KOHTPOJIbHOU pabore,
HK3aMEHAIIMOHHBIE BOITPOCHI

OIIK-1.3

Temal-9

[MpakTuyeckue 3ansTus 1 - 9

3amaHus K  PEIICHHWIO  3a1ad
NPAKTUYECKUX 3aHATUH, TEMbl
JUId TIpOBENIeHUs1 co0ece10BaHus,
TeMbl pedeparoB, 3agaHUs K
KOHTPOJIbHON pabore,
HK3aMEHAIIMOHHBIE BOITPOCHI

OIlK-4.1

Temal-9

[MpakTuyeckue 3ansTus 1 - 9

3amaHuss K PEIICHWIO  3a1a4
NPAKTUYECKUX 3aHATUH, TEMbl
JUIS TIpOBeNIeHUs1 co0ece10BaHus,
TeMbl pedeparoB, 3agaHUs K
KOHTPOJIbHON pabore,
HK3aMEHAIIMOHHBIE BOIIPOCHI

OIIK-4.2

Temal-9

[MpakTuyeckue 3ansTus 1 - 9

3amaHus K PEIICHWIO  3a1a4
NPAKTUYECKUX 3aHATUH, TEMbl
JUI TIpOBeNIeHUs1 co0ece10BaHus,
TeMbl pedeparoB, 3amaHUs K
KOHTPOJIbHON pabore,
HK3aMEHAIIMOHHBIE BOITPOCHI

OIIK-4.3

Temal-9

[MpakTuyeckue 3ansTus 1 - 9

3amaHus K PEIICHHWIO  3a1ad
NPAKTUYECKUX 3aHATUH, TEMbl
JUI TIpOBeNIeHUs1 co0ece10BaHus,
TeMbl pedeparoB, 3amaHUs K
KOHTPOJIbHON pabore,
HK3aMEHAIIMOHHBIE BOIIPOCHI
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IlepeyeHb OLIEHOYHBIX CPEICTB MO TUCHHUILJIHHE (MOTYJIIO)
B 4 cemectpe (ouHO-3a04Hast popma)

HazBanue JlnanazoH OleHOK Koin-Bo Bcero
MHH - MaKC
[IpakTnueckue 3aHATHS 2-4 9 18 - 36
CobecenoBanue 6-8 1 6—8
KonTponpHast paborta 6-8 1 6-8
Pedepar 6-—8 1 6-8
Wroro Texynwii peiTuHT 36 — 60
OK3aMeH 24 - 40
Hroro 60 - 100
B 4 cemectpe (3aouHas hopma)
Haszpanue Jnamna3oH oLeHOK Koun-Bo Bcero
MHH - MaKC
[IpakTryeckue 3aHATHS 2-4 9 18 - 36
CobecenoBanue 6-8 1 6-—8
KonTtponbsHast paborta 6-8 1 6-8
Pedepat 6-—8 1 6-8
Wroro Tekyniuii pedTUHT 36 — 60
DK3amMeH 24 — 40
Uroro 60 - 100

23



IIxaJjia oneHUBaHUA

Hudgpor
oe
BBIpazKe
HHUE

Bripaiken
ue B
O0annax:

CaoBecHoO
e
BBIpaKeH
ue

KpuTepuu oneHKH HHINKATOPOB JOCTHKeHHUs NPU (hopMe KOHTPOJIs:

IK3aMeEH

87-100

OTan4HO

OneHKa «OTJIMYHO» BBICTABISETCA CTYACHTY, €CIM TEOPETUYECKOE COIEpIKAHUE
Kypca OCBOEHO IIOJHOCTBIO, 0e3 MpoOesoB; MCYEpIBIBAIOIIE, IMOCIEA0BATEIBHO,
YEeTKO M JIOTHYECKH CTPOMHO H3JlaraeT MaTepHas; CBOOOJHO CIpaBIsETCS C
3a7la4yaMy, BOIIpOCAaMU M APYTMMHU BUAAMM IPUMEHEHHUs 3HAHUH, MCIONB3YeT B
OTBETE IOIOJHUTEIbHBIM MaTepuan BCE NPEIyCMOTPEHHbIE IPOIPaMMOM 3aJaHus
BBINTOJIHEHBI, KAa4eCTBO HMX BBIINOJIHEHHUS OIIGHEHO YHUCIOM OajoB, OJM3KHUM K
MaKCHMaJIbHOMY; AQHAIM3UPYET  MOJY4YEHHBIE  DPE3YJbTaThl; IIPOSBJISET
CaMOCTOSTEJIBHOCTb NP BBINOJIHEHNUH 3aJaHUI

74 - 86

Xopoio

OIeHKa «XOpOILIO0» BBICTABIAETCS CTYAEHTY, €CIH TEOPETHYECKOe COMepKaHUE
Kypca OCBOEHO IIOJHOCTBIO, HEOOXOIMMbIE MPAaKTHYECKHE KOMIICTCHIMH B
OCHOBHOM C(OpMHpOBaHBI, BCE IPEIyCMOTPCHHBIE MPOTPAaMMOH 0OydeHUs
yueOHbIC 3a7aHus BBHINOJHEHBI, KAYECTBO MX BBINOJHEHHS JOCTATOYHO BBICOKOE.
CryneHT TBepIO 3HAET MaTepuall, TPaMOTHO M IO CYIIECTBY H3Jaraer ero, He
JIOIyCKasl CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60-73

VY noBieTs
OpUTENbH
W)

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIAETCS CTYACHTY, €CIM TEOPETHYECKOE
coJiep’KaHne Kypca OCBOEHO YacTHYHO, HO NPOOENsl HE HOCAT CYLIECTBEHHOTO
XapakTepa, OOJBIIMHCTBO NMPEIYCMOTPEHHBIX NPOTPaMMOIl 3aJaHuil BBIIOJIHEHO,
HO B HHMX HMEIOTCA OINMOKH, NPH OTBETC HA IIOCTABJICHHBIH BOIPOC CTYICHT
JONMYCKaeT  HETOYHOCTH,  HEJOCTAaTOYHO  MpaBWIbHbIE  (DOPMYJIUPOBKH,
HaOJIOMAIOTC  HApyIIEHWs JIOTHYECKO MOCIIE0BATENIBHOCTU B U3JIOKCHUU
IPOTPAaMMHOT'0 MaTepHaa.

Huoxe 60

Heynogsie
TBOPUTEIH
HO

O1eHKa «HEYIOBJICTBOPUTEIHHO» BBICTABISACTCS CTYJCHTY, €CIIH OH HE 3HAeT
3HAYUTEIbHOM YacTH NPOTPaMMHOIO MaTepuayia, JMJOIMYCKaeT CYIIeCTBCHHbIC
OmMOKH, HEYBEPEHHO, ¢ OOJBIINMH 3aTPYAHEHUSIMH BBIIOIHSACT NPAKTHYECKHE
paboThl, HeoOXOAWMBIE MPAKTHYECKHE KOMIIETCHIMH HE Cc()OpPMUPOBaHHI,
OOJIPIIMHCTBO TIPEIYCMOTPEHHBIX TPOrpaMMON 0OydeHHs! yueOHBIX 3alaHMH He
BBITIOJTHEHO, KAa4YeCTBO WX BBINOJHEHHS OIIEHEHO YHCJIOM OayuioB, OJIM3KMM K
MHHUMaJIBHOMY
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IlepeueHb M KpaTKasi XapaKTepPUCTHKA OLEHOYHBIX CPEACTB

Neri/it

HaunmenoBaunue
OLICHOYHOTI'O
CpeACTBa

KpaTkas xapakTepucTuka OLEHOYHOTO
CpeacTBa

[IpencraBienue
OLICHOYHOTO

cpenctsa B GhoHIE

KonTtponbnas
paborta

CpenctBo poBEpKU YMEHUN IPUMEHATH
MOJIy4YE€HHbIE 3HAHUSI JUUIsl pEIeHUs 3a/1a4
OIIPEAEIEHHOTO TUIIA TI0 TEME UJIU pa3ley.

Kommiext
KOHTPOJIBHBIX
3aJJaHUuU 10
BapuaHTaM

Pedepar

[TpoaykT camocToATeIbHOU PaboThI CTYIEHTA,
MPEACTABIISIIONTNN OO0 KpaTKOE U3JI0KEHUE
B MMCbMEHHOM BHUJIE TIOJYUYE€HHBIX PE3yJIbTaTOB
TEOPETUYECKOr0 aHAIN3a OIpeIeICHHON
Hay4YHOH (yueOHO-HCCIIeI0BATEIbCKOM) TEMBI,
I'Jie aBTOP PACKPBIBACT CYTh HCCIEAYEMOM
poOJIeMbl, IPUBOIUT PA3IUYHBIC TOUKU
3pC€HHA, a TAKKE CcOOCTBEHHEIE B3rJs1aAbl HA HEC.

Temsl pedepaToB

CobecenoBanune

CpencTtBo KOHTpOIs, OPraHM30BaHHOE Kak
crnenuanbHas  Oecela  MpemojaBaTeNs  C
oOydaromuMcsi Ha TEeMbl, CBSI3aHHBIE C
M3y4aeMOl JAMCUUILTUHON, U PACCUUTAHHOE Ha
BBISICHEHHE 00beMa 3HAaHUN 00y4aromerocs mno
OIpeJIeICHHOMY pa3fienly, TeMme, mnpobieme Hu

T.II.

Bompocsl o
TemMam/pasjenam
JTCIUTLTHHBI

IIpaxTueckoe
3aHATHE

B xoxme MPAaKTUYCCKUX pa60T CTYACHTHI
OBJIaJICBAIOT YMCHHUAMU IIOJIB30BATbLCA
pa6OTaTB C HOPMATHBHBIMU HOOKYMCHTAMU H
HHCTPYKTUBHBIMHA
CIIpaBOYHHUKAMH,

MaTepuatamH,
COCTaBISTh TEXHUYECKYIO
JOKYMEHTAIUIO; BBIMOJIHITh YEPTEKH, CXEMBI,
TaOJIULBI,
JeaaTh

peuiate PpasHOro poxaa 3aJaydu,
BBIYMCIICHUA, OIIPCACIIATh

XapaKTCPUCTHUKHU PA3INIHBIX

enb

3aKJII0O49acTCsA B

BEIIECTB,

0OBEKTOB, SBJICHUH. MPAKTUYECKUX

3aHATUN BBIpabOTKE Yy
CTYJCHTOB HaBBIKOB IPUMEHEHHUS MOTYyYEHHBIX
3HAHUW N7 pelleHus NPAaKTUYECKUX 3a1ad B
mporecce

MIPENO/IaBaTEIISIMH.

COBMECTHOM  NESITENbHOCTH C

TeMbl
MPAKTUYECKUX
3aHSTUN;
KOHTPOJIbHBIE
BOIIPOCHI U
3aJaHus

10 TeME
MPaKTUYECKOTO
3aHATHS
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MuHuCTEpCTBO HAYKHU U BhIcIIero oobpaszoBanus Poccuiickoit ®eneparumn
HwxHEKaMCKHI XUMHKO-TEXHOJIOTHYSCKUI HHCTUTYT ((rutnan)
(benepanbHOT0O TOCYAApPCTBEHHOTO OI0/KETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO0 00pa30BaAHUS
«Ka3zaHCKWi1 HAIMOHAJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTUYECKUNA YHUBEPCUTET

Dakyremem MexaHn4eckuit

Kagheopa__Mamvs u annapaToB XUMHYECKUX TTPOU3BOACTB

Hamnpasnenne moarorosku_20.03.01 «TexHochepHas 6€3011acCHOCTH»

(k00 u naumenosanue)

[Mpoduns/mporpamMma; _ «be300acHOCTh TEXHOJIOTHYECKUX MPOLIECCOB M TPOU3BOIACTB

(naumenosanue)

Cemectp 4

IK3aMeHAIIHOHHLIE OMJIeThI

JK3aMeHAIlUOHHBIH Onter Ne_ 1

1. JluneitHoe HaANpsSKEHHOE COCTOSHHE. HampsokeHus 1O HAKJIOHHBIM  ILIOIIAJKaM.
MakcumanbHble HOPMaJIbHBIE M KacaTelIbHbIE HAMpPsDKCHHUS. 3aKOH MApHOCTH KacaTelbHBIX
HaIpsHKEHUN.

2. Perienne craTudecky HEOMPEACIUMBIX CUCTEM, PAOOTAIOIINX HA PACTHKEHHUE-CKATHE.

JK3aMeHAIlUOHHBIH Oujter N 2

1. IlousiTHe HaANpsHKEHHO-E(HOPMUPOBAHHOTO COCTOSIHUM B TOYKE. TEH30p HaIpPsKEHUI.
YpaBuenuss HaBbe. ['1aBHBIC IUIOIIANKA W TJIaBHbIC HANpPsDKEHUs. Buabl HanpsyKEHHBIX
COCTOSTHU.

2. Periennie craTuyecky HEOMPEEITUMBIX CUCTEM, PAOOTAIONUX HA U3THO.

DK3aMeHAIMOHHBIN OujieT No 3
1. 'naBHBIE OCH W TJIaBHBIE MOMEHTBI MHEPLHMHU. PacueT riiaBHbIX MOMEHTOB WMHEPIUHU IS
CIIOKHOTO CEUECHUS.

2. UI3ru6 ¢ kpy4yeHreM BaJla Kpyrjoro ceueHus. Pacyetr Ha mpoyHOCTb.

DK3aMeHAMOHHBIN OnjieT No 4

1. Pannycel HHEPIIUU 1 MOMEHTBI CONTPOTUBIIEHUS TIIOCKUX CEYSHHH.
2. HanpsikeHHOE COCTOSIHUE IIPU KPYYEHHUH BaJla KPYyTrjoro ceyeHus. Pacuer Ha IpOYHOCTb.

JIK3aMeHAIMOHHBIN Onjter Ne 5

1. Buytpennue cuibl. BHyTpeHHue cuinoBbie pakTopbl. MeTos ceueHui.
2. Kpyuenue 6pyca HeKpyrioi ¢popMbl ceueHus. PacyeT Ha MpOYHOCTbD.

JK3aMeHAIHOHHBIH Ouiier Ne__ 6
1. Ilonarue o gepopmauuu. JluneitHas u yrinosas nedopmaruu. CBs3b HaNpsDKEHUM U
nedopManuim.

2. Pacuet Ha yCTOHYMBOCTH 3a npenenoM ynpyroctu. @opmyina Scunckoro.

26



JK3aMeHAIlUOHHBIH Outer Ne_ 7

1. UcnbiTanue MaTepualoB HA pacTsHKeHHE. MexaHW4YecKHe XapaKTepUCTUKU MaTepHalioB.
3akon ['yka. Mopayne ympyroctu. J[lomyckaemoe Hanpsbkenue. Koaddumuent 3amaca
MPOYHOCTH.

2. ComporuBienue marepuanoB. Llenn u 3amaum msydenus Kypca. [lonstue mpounoctw,

JKECTKOCTH U YCTOMYMBOCTH.

JK3aMeHAIUOHHBIW OmjteT Ne. 8

1. OceBoe pactspkenue cxarue. Jlepopmarnuu npu pactsokeHun U cxatuu. Kosddurment
[Tyaccona. HanpsikeHus: B IONIEPEYHOM CEYCHUU TIPU OCCBOM PACTSDKEHUM (Ckatuu). Pacuer
Ha TPOYHOCTb.

2. YCTOWYUBOCTH CKaThIX cTepkHel. [lonstre ycToitunBocT. BeiBon hopmynsl Diinepa.

JK3aMeHAIlHOHHbIH Onjier Ne_ 9

1. Tlepememenus npu uzrude. BoiBox muddepeHnnanTsHOT0 ypaBHEHHUS W30THYTOM OCH
Oanku.

2. TloHATHE O CIIO)KHOM CONPOTHBIICHUU. BUIBI CIOXKHBIX CONPOTHBIICHUU. [IpuHIIHTT

pacudera npH clI0KHOU AedopMaluu.

JK3aMeHAIlUOHHBIH Omster Ne_ 10

1. [Monepeunsiit n3ru6. KacarenbHple HanpskeHUs Mpu nonepedyHoMm usrude. Hanpsoxennoe
COCTOSIHME TIPU TOTIepedyHoM nu3rude. Pacuer Ha MpOYHOCTS.

2. BHeneHTpoBOE pacTsbkeHHe (CokaTue). YCIOBHE MPOYHOCTH. YpaBHEHUEC HEHTpaIbHOMN
oCH.

JK3aMeHAIlUOHHBIH Omster Ne_ 11

1. Yucteiii u3ru6. OcHoBHBIE MOHATHSA. BhIBOI (hOpMYIBIl HOPMAJIBHBIX HAMPSHKEHUN TPH
YUCTOM M3THOE.

2. Cratudeckuii MOMEHT muiomaad. KoopauHAThl LEHTpa TSIKECTH CEUEHUS CII0KHOU

(bopMBI.

IK3aMeHAIIMOHHLIN OnJ1eT Ne 12
1. Ilepemenienus npu kpyueHuu. OnpeaeneHre yria 3aKpydYuBaHus U YCIOBUE KECTKOCTH.
2. OceBoit, OJIIPHBIH, IIEHTPOOCKHBIM MOMEHTHI HHEpIHH. CBOMCTBA MOMEHTOB HHEPIIHH.

MoOMEHTBI MHEPLIMHU IPOCTEUIIINX CEYEHUHN Ha TPUMEPE NPSIMOYTOJIbBHUKA U KpyTa.

JK3aMeHAIlUOHHBIH Omster Ne_ 13

1. Kpyuenue mpsimoro Baya Kpyrjoro cedeHus. OCHOBHbIE TOHSTHA. BbeiBog dhopmyiibl
KacaTelIbHBIX HAMPSKEHUN NMPU KPYUCHUH Bajia KPYTJIOTO CEUEHUS.

2. OnpeneneHue nepeMenieHnil mpy pacTsHKEHUU U CKaTud. PacyeT Ha JKeCTKOCTb.

JK3aMeHAIlUOHHBIH Onster Ne_ 14

1. Nedopmanmst casura (ducThiid caBur). 3akoH ['yka npu caure. Moayib cABHTa.

2. Pemenue muddepeHmanbHOrO ypaBHEHUSI U30THYTON ocH Oanku. ['paHWYHbIE yCIOBUSI.
Pacuer Ha %eCcTKOCTh Mpu U3ruode.
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JK3aMeHAIlUOHHBIH Omster Ne_ 15

1. TlonsTe HaMpsHKEHHO-IEPOPMHUPOBAHHOTO COCTOSIHUM B TOYKE. TeH30p HampsHKEHUH.
YpaBuenuss HaBbe. ['1aBHBIC IUIOIIANKA W TJIAaBHbIC HANpPsDKEHUs. BHabl HanpsyKEHHBIX
COCTOSIHU.

2. [lonnast mpoBepka OalKku Ha TMPOYHOCTh MPHU IJIOCKOM m3rube. PanmoHanbHbie (HOpMBI
cedyeHui mpu u3rude. bamka paBHOro COMPOTUBIICHHUS.

JK3aMeHAIlUOHHBIH Onster Ne_ 16

1. Teopust HauOONBIINX KacaTEIbHBIX HAIPSHKCHUM. DHEpPreTH4ecKas Teopus MPOYHOCTH.
Pacuetnbie ¢opMysbl SKBUBAJECHTHOTO HAIPSDKEHUS IJIs Claydas IUIOCKOTO HAMpSHKEHHOTO
COCTOSIHUSL TIO Pa3HBIM TE€OPUAM MPOYHOCTH.

2. HanpsikeHHOE COCTOSIHUE U pacyeT Ha MPOYHOCTH MpH cpese. Pacder 3akienok.

JK3aMeHAIlUOHHBIH Onster Ne_ 17

1. Ha3nauenne teopuii mpouHocTu. lloHsiTHEe SKBUBalEHTHOro HampspbkeHus. llepBas u
BTOpasi TEOPUM MPOUYHOCTH.

2. HampsbxeHHOE COCTOSTHUE TTPU YUCTOM M3rude. PacueT Ha mMpOYHOCTH.

JK3aMeHallMOHHBIN OnJer Ne_ 18
1. O0veMHOe HanpsiKeHHOe cocTostHre. O0001EeHHbIH 3aKkoH ['yKa.
2. Kocoii u3ru6. YcinoBue npoyHOCTU. Y paBHEHHE HEUTPAIBHON OCH.

JK3aMeHAIlHOHHbIN Omier Ne_ 19

1. OmnpenencHue TJABHBIX HANPSDKCHWH TPU  IUIOCKOM  HANPSDKCHHOM — COCTOSIHHH
aHATMTHYECKUM criocoOoM (oOpaTHas 3a1ava).

2. Buyrpennue cunbl. [loHSTHE O BHYTpEHHHX CWIOBBIX (pakTopax. OmpeneneHue Buaa
nedopmaruu. Metos ceueHuil.

JK3aMeHAIIUOHHBIH Onster N 20

1. Tlmockoe HampsDKEHHOE COCTOsSHUE. HampspkeHus 10 HAKJIOHHBIM — ILIOMIAJKAM -
aHaJMTUYeCKoe perieHue. ['paduueckoe MPEACTABICHHWE IUIOCKOTO  HAMPSKEHHOTO
COCTOSIHHS C TIOMOIIIBIO0 KpyroB Mopa (mpsiMast u oOpaTHast 3a/1a4H).

2. IlpaBuna 3HAKOB /Il BHYTPCHHHX CHJIOBBIX (pakTopoB. I[locTpoeHHME W KOHTPOIb

NPABWJIBHOCTH 3MIOP BHYTPEHHUX CUIIOBBIX (PAKTOPOB MPH IJIOCKOM H3TrH0e.

JK3aMeHAIlUOHHBIH Omster Ne_ 21

1. TlonsaTe HampsHKEHHO-IEPOPMHUPOBAHHOTO COCTOSIHUM B TOYKE. TeH30p HampsHKEHUH.
YpaBuenuss HaBbe. ['aBHBIE TUIOIIANKA W TJIAaBHbIC HaNpsDKEHUs. Buabl HanpsyKEHHBIX
COCTOSIHUM.

2. PeanbHblii O0OBEKT M pacueTHas cxema. Bumbl cxemaTtuzanuii. OCHOBHBIE THUIIOTE3bI U

JOTTYIICHHUS.

JK3aMeHAllHOHHbIN OnJer Ne_ 22
1. Buemnue cuibl. Kiaccudukanus BHemHux cuil. Buasl onop, peakiuuu onop. YpaBHEHHUS
paBHOBECHS.

2. Periennie cTaTHYecKy HEOTPESIIUMBIX CUCTEM, PAOOTAIOIINX HA KpyUeHHE.
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JK3aMeHAIlUOHHBIH Onjter Ne_ 23

1. Ilonstue nHanpspkeHus. HopmanbHble U KacaTelbHble HanpsbkeHUs. CBsI3b HANPSKEHUU U
nedopmarui.

2. VcnipiTanne MaTepuaioB Ha cxaTue. MeXxaHMueCcKre XapaKTepUCTUKU MaTepUaoB. 3aKOH

['yka. Monyns ynpyroctu. Jlonmyckaemoe Hanpsbkenue. KoadduimeHT 3amnaca mpoyHOCTH.

JK3aMeHaIHOHHBII OujteTr Ne_ 24
1. ®opmyna Diinepa mpu pacuere Ha YCTOMYMBOCThH. BiMsiHuE yclaoBUM 3akperieHus Ha
BEJINYNHY KPUTUYECKON CHIIBI.

2. YHUBepcallbHOE YpaBHEHUE JJId pacueTa epeMelleHnil mpu u3ruoe.
2.2. Kpurepuu olleHKH MO IMCHUILIMHE B fajiax

[IpoMexxkyTouHast aTTecTalus CTYACHTOB MO IUCHUIUIMHE «CONMpPOTUBIICHUE
MaTepuanoB» mpoBogutTcs B coorBerctBHM ¢ OOIl u sBnsercs 00s3aTENbHOM.
[IpoMexxkyTOUyHas aTTecTanus MPOBOANUTCS B BUAE DK3aMEHA.

CryneHT gomyckaeTcsi K SK3aMEeHY IO JUCLHMIUIMHE B CIy4ae BHINOJHEHUS UM
y4eOHOr0 TUIaHa MO JUCIMIUIMHE. BBHIMOJHEHHUS W 3alllUThl JaOOpaTOpHBIX pPadoT,
BBHITIOJTHEHUSI TECTOBBIX 3aJIaHWM, BBITIONHEHUS pacdyeTHO-Tpaduueckoir pabotel. B
cilydae Haluuyus Y4eOHOW 3a/I0JDKEHHOCTH WJIM TPOIYCKOB CTYACHT OTpabaThIBaeT
COOTBETCTBYIOIIME 3aHATUS B  (opMe, TPeqIOKEHHOW TMpernojaBaTreiieM W
MpeJICTaBICHHOW B paboueil mporpaMMe AUCIUILIAHEI.

OueHuBaHuUe CTY/IEeHTA Ha IK3aMeHe

Ha »oKk3ameHe crTymeHTy mpemiaraeTcs OWJIET, COCTOSAIIMA W3  JIBYX
TeopeTHuyecKux BompocoB. [locrme oTBera Ha KakIbplii BOMPOC CTYAEHTY MOTYT OBITh
3aJ]aHbl JIONOJHHUTEIbHBIE YTOUHSIOIIUE BOIPOCH], TPeOyroIue KpaTKoro OTBETA.
JlomoTHUTENFHBIE BONPOCH, KaK MPAaBHUIIO, 33/1al0TCS MIPH HEMOJIHOM OTBETE W HYKHBI
Ui OoJiee aJeKBaTHOTO OIICHUBAHUS 3HAHUH.

UrtoroBast arrectamusi Ha dk3ameHe — MakcumyMm 40 OGammoB. Hrtoromas
aTTecTalUsl Ha 3K3aMeHe HauumHaercs ¢ 24 0amioB (CTyIeHTHI MOTYT HaOpaTh Ha
sk3ameHe 24 —40 OamtoB). CTyaeHT, MOJMYYHMBINNN Ha 3K3aMeHe MeHee 24 0aios,
CUMTAETCS HE CAABIINM IPEAMET - BHE 3aBUCHUMOCTH OT CyMMBI OaJlioB.
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Bun
3a7aHUs

MuHUMAIBHOE KOJIUYECTBO OAIOB
Y KPUTCPUHA MUHUMAJLHOUM OICHKH

MakcuMalIbHOE KOJIMYECTBO 0AJIIOB
U KPUTEPUN MAaKCHMAJIbHON OLICHKH

IlepBb1it
BOIIPOC

12 GanoB

[IpencraBneH OCHOBHOW Marepual
TEOPETUYECKOTO OuiieTa. 3anucaHsbl
ompenesieHuss U 3akoHbl. MMerorcs
HEKOTOpbIE OmuOKu B
dbopmymupoBkax. C  TOMOIIBIO
MpenojaBaTeNsl JaHbl OTBETHl Ha
JIOTIOJTHUTEIIbHBIE YTOUHSIOIITUE
BOIIPOCHI 110 MaTepuay Ouiera.

20 6amoB

[TonmHO  packpeITO  copepKaHue
TEOPEeTUYEeCKOro  Bompoca. JlaHbl
YCTKUE OTIpe/ICTICHHSI,
chopmMyIUpOBaHbI OCHOBHBIC
3aBUCHUMOCTH W CIIEJICTBUS U3 HUX.
[IpuBeeHB TOSICHSIIOITNE TPUMEPBHI.
Cnenanbl BBIBOJBI. J[aHBI OTBETHI Ha
BCE JIOMOJIHUTEIBHBIE BOIPOCH O
MaTepuany Ousera.

Bropoit
BOIIPOC

12 GamoB

[IpeacTtaBieH OCHOBHOW Matepual
TEOPETHUYECKOTO OmjeTa. 3amucaHsbl
ompejielieHus W 3akoHbl. Mmerorcs
HEKOTOpbIE OImMOKH B
dbopmynupoBkax. C  mOMOIIBIO
nperojaBaTeNiss JaHbl OTBETHI Ha
JIOTIOTHUTEIbHBIC YTOYHSIOIIHE
BOIIPOCHI TI0 MaTepHaTy OuieTa.

20 6ayutoB

IlomHO
BOIIPOCA.

PacKpeITO  COJICPIKAHUC

Jlanbl YETKUE
onpeieNeHus, chOpMYITHPOBAHBI
3aKOHBI U CIIEJICTBUS W3 HHX.
[TpuBeCHBI TOSCHSIOIINE TPUMEPHI.
Crnenanbl BBIBOJBI. J[aHBI OTBETHI Ha
BCE JIOMOJIHUTEIBHBIE BOIPOCH O
MaTepuanty OuserTa.
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MuHuCTEpCTBO HAYKHU U BhIcIIero oobpaszoBanus Poccuiickoit ®eneparumn
HwxHEKaMCKHI XUMHKO-TEXHOJIOTHYSCKUI HHCTUTYT ((rutnan)
(benepanbHOT0O TOCYAApPCTBEHHOTO OI0/KETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO0 00pa30BaAHUS
«Ka3zaHCKWi1 HAIMOHAJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTUYECKUNA YHUBEPCUTET

Dakyremem MexaHn4eckuit

Kagheopa__Mamvs u annapaToB XUMHYECKUX TTPOU3BOACTB

Hamnpasnenue noaroroBku_20.03.01 «Texnocdepnas 6€300aCHOCTH»

(k00 u naumernosarnue)

[Mpoduns/mporpamma; _ «be30MacHOCTh TEXHOJIOTMUECKHMX IIPOLIECCOB U IMPOU3BOJCTBY
(raumenosanue)

Cemectp 4

3aganua K PC€HICHHUIO 3aaY NPAKTHYC€CKHX 3aHATHH

Tema Nel: BHyTpeHHue cuiioBble (paKTOPbI
[TocTpouTh AMIOPHI BHYTPEHHUX CHUIIOBBIX (PaKTOPOB ISl TUIOCKOM OaJIKH, IOKa3aHHOM
Ha PUCYHKE 3aJIaHHUs.

Jliis mtockoi Ganku, pacueTHasi cxeMa KOTOPOM MPUBOJUTCS HA PUCYHKE, TOCTPOUTH
AMIOPHI BHYTPEHHUX CUJIOBBIX (PakTOpoB. UKCIIOBBIE 3HAYCHHSI HHTEHCUBHOCTH PAaBHOMEPHO
pacrpeneneHHon Harpy3ku g, COCperoTOYeHHOM cuibl P u cocpenoroueHHoro Mmomenta M
3a/1aHbI:

g =2 xkH/m,
P=3kH
M =4 xkHm
3amaua 1.
M[™ ¢
##***#** YVYVYVY
2M 2™
/
/
3amaua 2.
= 9 9
M YYVYVY

YYVY YYVYVYVY
M ZMT M 3m
/
/
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3amaua 3.

q lP g M
YYVY ####%
ﬁzm 3 M 3m 2 M
/ / /

3amaua 4.
/éﬁ*##* 1***##
3Mm 2™ Ml 2m 2M
, L /
3amaua 5.
M
q >
TMYYYYVYVYVVY YYVYXVVVY

/
P / /

-

Tema Ne2: OceBoe pacTsizkeHue / cikaTue

3AJIAYA 1 Cranphas kojonna (E =2 10* KH/CMZ) HAXOJIUTCS I10J] JEUCTBUEM
IPOIOJIBHOI cHuthl P 1 cobeTBeHHoro Beca (g= 78 kH/MY).
Tpebyercs:
1) MOCTPOUTH IMIOPHI YCHIIUN M HAITPSDKEHUH;
2) OIIPEICIIUTh OMACHOE CEYCHUE W MTPOBEPUTH MPOYHOCTH KOJIOHHBI
+ npu [S]=16 kH/cm® (BOTPOCH YCTOMUMBOCTH HE PaCCMATPHBAIOTCS);
P 3) ompeaenuTh IepeMeIIeHIEe BEPXHETO cpe3a KOJOHHBI (COOCTBEHHBIH
BEC KOJIOHHBI HE YYUTHIBATB).
JlaHHBIC BBIOMPAEM COTJIACHO PUCYHKY.
HUcxongnble 1aHHBIC:

A A=12cwm?
2A a a=25wm;
b=21wm;
OI c=15wm;
P =18 xH
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3AJAYA 2. AGCOTIOTHO XE€CTKHI Opyc onmupaeTcs Ha MIAPHUPHO HETIOABHKHYIO
OMOPY ¥ MPHUKPEIJICH K IBYM CTAJIbHBIM CTCPXKHIM IMPH IOMOIIU [IAPHUPOB.
Tpebyercs:
1) HaliTH YCUITUS M HANPSDKEHUS B CTEPIKHAX, BEIPA3uB UX depes cuty Q;
2) U3 YCIIOBHS POYHOCTH HANTH mommyckaemyio Harpysky [Q] ([s]=16 kH/cm?);
3) Haiitu npeaenbHyIo Tpy30M0abEMHOCTD CUCTeMBI Q7 U Jonyckaemyto Harpy3ky [Q]r,
€CJIM TIpeiell TEKy4YecTu S, =24 kH/cM? n 3amac MPOYHOCTH K = 1,5;
4) cpaBauth BenuuuHbl [ Q] u [Q] 1, MOMyUeHHBIE TP pacyeTe 1Mo TOMyCKaeMbIM
HanpspkeHMsIM (1. 2) 1 JomycKaeMbIM Harpy3kam (. 3).
JlanHb1e
HUcxonurle nanHEIE:
a=25m,b=21mc=15m
A; = A = 12 cM? - wiowane TIOTIEPEYHOTO
cedyeHus cTtepkHs BK.
A, = 2A = 24 cM® - wiomazs TIONEPEYHOTO
ceueHus crepxHsa CK
st = 24 xH/cm?
[s] = 16 kH/cm®

Tema 3. 'eomeTpruecKkue XapaKTePUCTHKH MJIOCKHX ceYeHUs

3AJJAYA 1 [51s1 3a1aHHOTO TIONIEPEYHOT0 ceueHus (puc. ) Tpedyercs:

1) onpeneNuTh MOJIOKEHHUE TIIABHBIX IICHTPATBHBIX OCEH WHEPIIUH U BBIYHCIIHTh
COOTBETCTBYIOIINE OCEBbIE MOMEHTBI HHEPIIHH;

2) MIOCTPOUTD AILIAIIC HHEPLUU U ONPEACIUTh HAIIPABJICHUSI HAUOOIbIICH 1
HAaUMEHBIIICH KECTKOCTH Ha H3THO.

[Tpu pacuerax HCHOIH30BATh TAOIHIIBI COPTaAMEHTAa (4aCTH CTaHAAPTHBIX

npoduiel mpsiMOyroJbHUKaMH He 3aMeHsTh). CedueHue U JIIIUIC BEIYCPTUTH B
macmTate 1:2.

—

—— |

VYka3zaTh HauaJIbHbIC, TPOMEKYTOUHBIC U TJIABHBIE IICHTPATHHBIC OCH.
Hcxonubie nanHbie: ceueHue cocTouT u3 meeiiepa Ne 20 u neyraBpa No 22.
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Tema Ne6: Kpyuenue u caABUr

3AJIAYA 1. K craipHOMY Bally MPHUIIOKEHBI YEThIPE MOMEHTA (pHC.).

Tpebyercs:

1) HOCTPOUTH 3MMIOPY KPYTSIIUX MOMEHTOB,;

2)npy 3aJaHHOM 3HAYCHUU [T] OMpeaeIuTh TUaMeTp Baja U3 pacyeTa Ha
NpPOYHOCTh U OKPYTJIHUTH €r0o 3HaueHue Ao ommkaiero, pasaoro: 30, 35, 40, 45, 50, 60,
70, 80, 90, 100 mwm;

3) moCTPOUTH IOy YriioB 3akpydnBanms (G = 8 10° kH/em?);

4) HaliTh HaNOOJBIINN OTHOCUTENBHBIN yroj 3aKkpydnBanus (Ha 1 M IUTMHBI Baia).

JlaHHbIE BEIOMPAIOTCS U3 TaOJIHUIIBI.

7 M, P M, P M, ® M,®
Gﬁ D
< a=25wm L b=21m (f c=15m a=25wm

Puc. . Cxema 3amaun

HUcxonnble nanHbIC:
M; = 3,5 kHm M, = 1,0 kHm M3 = 3,5 xkHwm, M, = 5,0 kHwm.
a=25mM, b=21wm c¢=15wM, [1]=55Mlla,

Tema 7. ILinockuii u3rud

3AJTAYA 1 JIns 3apanHoi cxembl 0anku (puc. 2.1) TpeOyeTcs: HamucaTh BhIPaKEHHSI
nepepesbiBaomux cuil Qy ¥ M3rubaronmMx MOMEHTOB M, IJs KaXKJOro ydacTKa B OOLIeM
BUJI€, TTOCTPOUTH UX JIIOPHI, YCTAHOBUTH pPACUETHBIE 3HAUYCHUS BHYTPEHHHMX CHIIOBBIX
daxropos (Q,™, M,™) u moxobpars aepepsuHyto Ganky mpu [s] = 0,8 xH/em?, [1] = 0,4
kH/cm®:

a) KpYTJIoro MONepevYHOro CeUeHMS;

0) MPsIMOYTOJBHOTO MOTIEPSYHOr0 CEYCHUS TIPH 3aIaHHOM cooTHoIeHuu h/b=2.

HUcxonunle nanuele.

q
P ll l q =15 kH/m

Y AR AAA P =30 kH
IYYYYYY Y a=18wm
;IZ 7 b=0,6wm
q . c=16wM

a C

——————MMM - ¢— < =|

3AJJAYA 2 Jlns 3amanHOM cxeMbl Oayiku (puc.) Tpedyercs:



1) HarMcaTh BBIpaKEHUS Mepepe3bIBAIOMNX cril Qy M M3rHOaroImnuX MOMEHTOB M, JIIst
KaXJ0TO ydyacTKa B 00IIEM BHUJIC, TOCTPOUTH UX 3MIOPHI, YCTAHOBUTH PACUCTHHIC
3HAYEHMS BHYTPEHHUX CHIOBBIX pakTopos (Q,™, M,™) u momo6pars cTanbHyI0 6anky
CTaHIapTHOTO AByTaBpoBOro mpodums mpu [S]=16 kH/cm?, [1]=8 kH/cm?;

2) 3anmcath auddepeHanbHbie ypaBHEHS H30THYTOW OCH OalIKh I BCEX e
Y4aCTKOB, BBIIMOJHUTh HHTETPHUPOBAHKUE U MTOCTPOUTH SMIOPHI YIIOB MOBOPOTA
CeYeHUH U mporuboB OaNIKHy;

3) IIpoBepuTb GaiKy Ha KECTKOCTb [I0 MaKCHMalIbHOMY mporudy mpu [f]=€/150, E = 2 - 107
KH/CMZ, rjae { qmrHa 6anku. JlaHHbIe BEIOMpaeM U3 TaONHIII 2 3a/TaHHS.

Hcxonnbie jaHHbIC:
M =55 xHwm; q = 15 kH/wm;
{=5wm; a=0,6; L1 =3, £ =2Mm.

7 valwrwrl!rwrllv

[y ]
|

1= (1-a)l

A
A
\

\

A

Puc. Cxema 3amauu

Tema 8. Ciio:xxnas nedopmanus

3apaua 1. JIoMaHHBIN CTEPKEHb PACIIONOXKEH B TOPU3OHTAIBHOMN IJIOCKOCTU. YTIIbI B
MecTaX COCAMHEHHs CTepKHEH npsimbie. Bee crepkHu 1imuHbI L.

Tpebyercs:
1) 3amucaTh aHAIMTUYCCKHE BBIPAKCHHUS BHYTPEHHHX CHIOBBIX (akropoB (BC®D) mo
y4acTKaM, BBIYMCIUTh X 3HAUYCHUS B XapPaKTEPHBIX TOUYKAX U MOCTPOUTD SIIOPHI;
2) YCTaHOBUTH THUI CJIO)KHOTO CONPOTHUBJICHUS W 3amucath 3HaueHuss BCD B omacHOM
CCUCHUU Ha KAXKIOM y4acTKe;
3) Ha OJHOM Yy4YacTKe, HCIBITHIBAIOIIEM KOCOH W3ru0, MmoaoOpaTh ABYTaBp W pa3Mepbl
NPSMOYTOJIHOTO CEUeHHsI TMpH cooTHomeHuu cropon h/b = 2. Jlns nByraBpa u
HPSMOYTOJIHOTO CEUYCHHS TMOCTPOMTh HEWTPAJbHBIC JHMHUU M YyKa3aTh ONACHBIC TOYKU
CCUCHHS,
4) Ha OJHOM y4YacTKe, MCIBITHIBAIONIEM KOCOW M3rH0 C KpydeHHEM I0J00paTh Kpyrjioe u
KOJIBIICBOE CCUCHHS IMPH COOTHOIICHUH paauycoB R/r = D/d = a mo dverBeproil Teopuu
POYHOCTH,;
5) B mynkrax 3) u 4) cpaBHUTh 3KOHOMHYHOCTb TIOJJOOPAHHBIX CEUCHUH 110 BECY.

CxeMy JIOMaHHOTO CTEp)KHS B3sIThb W3 PHC. 3aJaHUs, YHCIOBBIC JAaHHBIC B3SITh U3

taOyubl 3aganus. [S] = 16 kH/cm?,

HUcxonurle nanHEIE:

a=130, b=010m, F=4xH, q=16xH/ML=18v, [s]=16«xH/cM’
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A
\ 4

A

Puc.. Cxema 3agaun.

3agaya 2. UyryHHBIH KOPOTKMH CTEpKEHb CHKUMAaeTcs NpojosibHON cuion F
MIPUJIOKEHHOU B TOUKE P.

A
y K,
X,
C, > n
N
AN 'y ;
a1 0
. X Ve Y
C1 - \ v
Y C 1 )'(
a
a, 2 C
4
K1 HJ'I\
Tpebyercs:

1) mOCTPOUTH HYJICBYIO JIMHUIO, ONPECIIUTh OMIACHBIC TOYKH B CCUCHUH U BBIUUCIIUTH B HUX
HaMPsOHKCHMS, BRIPA3HUB UX yepes cuiy F;
2) OTBICKATh AOMyCTUMYIO cuiy [ F], ecin qomycTrMble HanpsHKEHUS
npu CKaTHH [ S] e =12 kH/CM?, TIpH pacTskeHHH [s],=3 kH/cM?.
CxeMy cedyeHus B3ATh U3 PUC. 3.2, YUCTOBbIC JaHHBIC B3ATh U3 TaOnuIb! 3.1.

b=10cm.

Tema 9. YCTOWYHBOCTD C:KATBHIX CTEP KHeMH
3agaya 1. Jlng 3amaHHbIX MO MHQPY YCIOBUN 3aKpErIeHUS KOJOHHBI, (OPMBI
NONEPEYHOr0 CEYEHU S, BBICOTHI KOJIOHHBHI L 1 coxnmMaromei cusl F
HE00X0IMMO!
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1) momoOpaTh HOMEp CTaHIAPTHBIX MPO(HIICH U3 YCIOBUS YCTOMYMBOCTU KOJIOHHBI. PacueT
BBITTOJIHATH METOJIOM TIOCJICIOBATEIBHBIX MPUOIMKEHUH 10 KO3 PUIIMEHTY | ;
2) ompeaenuTh paccTossHMEe D U3 ycinoBHsS pPaBHOYCTOWYHMBOCTH KOJOHHBI OTHOCHTEIBHO

IJIaBHBIX LEHTPAIBHBIX OCEN MONEPEYHOTO CEUEHUS KOJIOHHBI;
3) HaiiTh paccrosiHMe D MEXIy IUIAaHKAMH 0 BBICOTE€ KOJOHHBI M3 YCJIOBUSI MECTHOMN

YCTOWYMBOCTH Ka)JIOTO OTJCIBHOTO MPOMUISI MEXKTy TUIAHKAMH.
Ipumsits [S] = 160 MITa = 16 kH/em®.

F - B =\
Y
Xo
L -
K K
v N — — 1
Yoy vY vYo

Puc. Cxema 3amaun
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MuHuCTEpCTBO HAYKHU U BhIcIIero oobpaszoBanus Poccuiickoit ®eneparumn
HwxHEKaMCKHI XUMHKO-TEXHOJIOTHYSCKUI HHCTUTYT ((rutnan)
(benepanbHOT0O TOCYAApPCTBEHHOTO OI0/KETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO0 00pa30BaAHUS
«Ka3zaHCKWi1 HAIMOHAJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTUYECKUNA YHUBEPCUTET

Dakyremem MexaHn4eckuit

Kagheopa__Mamvs u annapaToB XUMHYECKUX TTPOU3BOACTB

Hamnpasnenue noaroroBku_20.03.01 «Texnocdepnas 6€300aCHOCTH»

(k00 u naumernosarnue)

[Mpoduns/mporpamma; _ «be30MacHOCTh TEXHOJIOTMUECKHMX IIPOLIECCOB U IMPOU3BOJCTBY
(raumenosanue)

Cemectp 4

KoMmmuiekT 3a1anuii 17151 BbINOJHEHHS KOHTPOJIbHOH padoThl
Tema Ne 4: HanpsizkeHHO-1eopMUPOBaHHOE COCTOSIHUE

3apanue. HanpsokeHHO-IeOPMHUPOBAHHOE COCTOSIHHE Opyca B OMACHOM CEUCHHUH
XapakTepuzyercs HaOOpOM HampsDKCHUM, TMOKa3aHHBIX Ha PHUCYHKE [JIST AJIEMEHTapHOTO
napajulieNienumesia, BEIOPaHHOTO M3 JTOTO CEUEHUsT B MPOW3BONIBHOM MecTe. [lmockocthb
IIPABOM T'PAHMU BJIEMEHTA COBIIAJAET C IUIOCKOCTHIO IONEPEYHOr0 CeYeHUs. B KOHTPOIbHOU
pabote TpedyeTcsi:

1) MOCTPOUTH TCH30P HAMPAKCHHIA;

2) pemrast oopatuyro 3agaday TH/IC paccunTarh riiaBHbIC HANPSHKCHUS W HAIIPABIICHHUE
IJ1aBHBIX TIOMIAO0K;

3) ucnonb3ys Kpyr Mopa, BBIMOJTHATE I'padruuecKre MOSICHEHUS K PEIICHHIO;

4) BBIYUCIIUTH MAKCUMAJIbHBIC KaCATEIbHBIC HATIPSOKCHUS,

5) Ha ocHOBe 0000IIEHHOTO 3aK0oHA ['yKka HalTH TJIaBHBIC Ae(OpMaIiH €, €, €3;

6) paccunMTaTh SKBHBAJICHTHOE HAMPSIKECHHE G,y M0 BTOPOH M YETBEPTOW TCOPHH
IIPOYHOCTH;

7) HaliTH OTHOCUTEIILHOC H3MECHEHUE 00beMa,;

8) ompenenuTh yaeIbHYIO TOTEHIIHAIBHYIO SHEPTHIO Ae(POpPMAIIHH.

BapuaHT cxeMbl BBIOpATh 1O PUCYHKY B COOTBETCTBHE C HOMEPOM CBOEH (haMUIINH B
CIIMCKE TPYIIIIBI.

I/ICXOI[HBIC YHUCJIIOBBIC HOAHHBIC [JId BBIIIOJHCHHA pPAaCdCTOB OJIs1 BCCX BAapHAHTOB
OJWHAKOBBHI.

t,y =-1y,=40MIla; S; = 70 MIla; Sy = 60 MIla.

BapuaHThl 3a1aHiH 1)1 KOHTPOJILHOM padoThI
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Kpurtepun ouneHku:
Kputepuii MakcuMaabHO# olleHKH — HA 8 6a/L10B

BrImostHeHBI Bce TpeOOBaHMsI 3a/1aHus K paboTe. PacueTHbIe cXeMbl, MaTEMaTHYCCKHEC
MOJIETTH TIOCTPOCHBI MPABUIIHHO € COOJIIOICHHEM MaciTaba u paBuil odopmieHus. PacyeTst
BBITIOJTHEHBI C JOCTATOYHOM CTEMEHbI0 TOYHOCTH. [loka3zaH BBIBOJ pacdeTHBIX (OPMYII.
YucnoBele BEIUMYMHBI B (OPMYJIax CONPOBOXKIAIOTCSA CJAMHHUIIAMH HW3MepeHuid. Han
eAVMHUIIAMH M3MEPEHUI BBHITIONHEHBI TpaBUIIbHBIE TpeoOpa3oBanus. KpynHble U Menkue
YHCIIOBbIC BEJIMYUHBI MPEACTABICHBI B TIOKa3aTeNbHOU (hopMe — MaTeMaTHYECKUE IeHCTBUS
HaJ HAMH BBITIOJHEHBI 03 OmMUOOK. B TEKCTOBBIH OTYET IMOMEIICHBI BCE PE3yJIbTaThl
BBITIOJTHEHHBIX PACUETOB.

Kpurepuii ouenku Ha 7 6a/1/10B

Bremonnensl mouTn Bce TpeOoBaHWsA 3amaHus K pabore. PacdyeTHbie CcXeMbl,
MaTeMaTUYEeCKHEe MOJEIH IMOCTPOCHbI NPAaBUIBHO, HO C HEOOJNBIIMMM HApYIICHUSMU B
npaBuiax opopmieHus. PacueTsl BeIMUMH MECTaMU HE JOCTUralOT JTOCTaTOYHOW CTEIEeHU
ToyHOCTH. MMeroTcsi HeOonbpIMe Orpexw B BBIBOAC PacUYCTHBIX Qopmyin. YucioBbie
BEIMYMHBI B (OpMyNlaX COMPOBOXKIAIOTCS EIMHHWIIAMH u3MepeHuil. He wHam Bcemnu
€IMHUIIAMH H3MEPEHUI BBIMOJIHEHBI NpaBUWiIbHbIE TMpeoOpa3oBanus. KpymHble u Menkue
YHCIIOBBIE BEJIMUMHBI HE BCET/Ia MPEACTABIICHBI B MIOKA3aTeIbHOM (hOpMe — IPU BBHIIOJTHEHUH
MaTeMaTHYEeCKUX ACHCTBUI HajJ HUMU HCHOJB3yeTcs (opmaT yucen ¢ (PUKCHPOBAHHOU
3amAToi. B TEKCTOBBIN OTYET MOMENIEHBI BCE pE3YyJbTaThbl BBHIMOJIHEHHBIX pPacueTOB.
Odopmienue pabOTHI BBITIOJIHEHO ¢ HECYIIICCTBEHHBIMH OIITHOKAMH.

Kputepuii MUHUMAJIbHO# OLleHKH — 6 6aJL10B

Breimonnensl He Bce TpeboBaHMs 3amaHus K pabore. PacueTHple cxemsl,
MaTEeMaTHYEeCKHE MOJIETTH TOCTPOCHBI MPAaBWJIBHO, HO CO 3HAYUTEIBHBIMU HAPYIIECHUSIMU
npaBwi1 odopmiieHus. [Ipu TpoBEeIEHWHM pacyeTOB HMMEIOTCS CYIIECTBEHHBIE IOTEPHU
TOYHOCTH Benu4uH. [Ipu BbIBOJE pacyeTHBIX (POpMyI MOMYIEHB HEKOTOphie omuOku. He
BCE€ YMCJIOBBIE BETMYMHBI B (hOpMyJIaX COMPOBOKIAIOTCS eIUHUIIAMU u3Mepenuii. He Bcerma
HaJ CAMHHWIIAMHM U3MEPEHUH BBITTOJIHCHBI MTPaBUIIbHBIC MMpeoOpa3oBanus. KpyHbeie U Menkue
YUCJIOBBIC  BEJIMYMHBI  TPEJCTABICHBI B  paslW4HBIX ¢GopMarax, MPUBOAMIMX K
HAKaIJTMBAHUIO OMMOKU. B TEKCTOBBIN OTYET MOMEIIEHBI HE BCE PE3YJIbTAThI BHITIOIHEHHBIX
pacdeToB. OdopmiteHre pabOThI BBIMTOJHEHO C CYIIECTBEHHBIMHU OIIHOKaMHU.

Kpurepuii oleHKH «HEeYA0BJIeTBOPUTEIbHO:

Ecnmu xots Obl OMH M3 MEPEUUCICHHBIX KPUTEPUEB ISl MHHHUMAIBHON OIICHKH HE
coOJIFO/TaeTCsl, BBICTABIIICTCSl OLIEHKA «HEYIOBJICTBOPHUTEIBHO», paboTa BO3BpamlacTcsl Ha
TOpaboTKY.
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MunucTepcTBO HAyKH | BhICIIEro 0Opa3oBaHusi Poccuiickoit deneparnuu
HwxHekaMCKuii XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT (rstnan)
deneparbHOrO TOCYAapCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BBICITIETO OOpa30BaHUS
«Ka3aHCKHUM HAIMOHAIBHBIN UCCIEA0BATEIbCKUN TEXHOJIOTHYECKUN YHUBEPCUTET»

Daxkynromem MexaHnYeCcKUit

Kagheopa___MaivH u annapatoB XUMHUYECKUX MPOU3BOJICTB

Hamnpasnenue moaroropku_20.03.01 «TexHochepHas 6€300aCHOCT

(k00 u naumernosarnue)

[Tpoduis/mporpamma: «be30MacHOCTh TEXHOJIOTMYECKUX TPOLECCOB U
IIPOU3BOJICTB»

(naumenosanue)
Cemectp 4

Tembl 10151 cobeceroBaHus
Tema Ne5: Teopuu npouHocTn

1) OcobenHocTH AehOpMalUU PACTSHKCHHS U CKATHS.
2) HampspkeHuss B TONMEPEYHBIX CEYCHHUSX M IO HAKJIOHHBIM IUIOIIAJKaM IIPU OCEBOM
PaCTsKCHHH.
3) JledhopMmaruu npu pacTsHDKEHUU M CKATHH.
4) Kosdpdunment [lyaccona.
5) 3akoH ['yka mpu pacTsHKEHUH.
6) Moayib yIpyroctu MaTepHaJioB.
7) OnpenencHue nepeMeICHUH TP PACTKCHHH.
8) PacueT Ha ®KECTKOCTh TPU PACTSHKCHHUU.
9) cnpITaHue MaTepUAJIOB HA PACTSKEHHE.
10) McnpiTanne MaTeprUaioB Ha CHKATHE.
11) MexaHHYECKHE CBOMCTBA MaTEPUAIIOB.
12) Turnbl pacueToB HA MIPOYHOCTH.
13) KoadumuenT 3amaca mpoYHOCTH.
14) TloTeHnmanpHas SHeprus aeGopManuu Mpu pacTHKCHUU.
15) CraTruecku HEOPeACIMMBbIC 3a/1a4H.
16) MoHTa)XHBIC U TEMIIEPATYPHbIC HAIIPSDKECHUS TIPU PACTSHKCHUN U COKATHH.

Kpurepun oueHku:
MakcuMalibHOE YHCIIO OaioB — 8 0ayUI0OB BBICTABIAETCS, €CIIM cOoOeceIoBaHUE
NPOTEKaeT MPH aKTUBHOM OOMEHEe MH(pOpMaIMeld MEXIy CTYICHTaMHU W IPEIoJIaBaTeiieMm,;

BOIIPOCBI U OTBCTHI CICAYIOT C obenx CTOPOH, OTBECTHI IIOJHOLCHHBIC M Pa3BCPHYTHIC, BO
BpeMs CO6GC€)IOB3,HI/I$I CTYACHTBI IOAHUMAIOT HHTCPCCHBIC U OPUTHHAJIBHBIC HpO6H€MBI.
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MunumanpHOoe uyucio 0amioB — 6 Oaia BBICTABISETCS MPH MPEUMYIIECTBEHHO
OJIHOHATIPABIICHHOM IIOTOKE WH(OPMAIMK, OTBETHI CTYJACHTOB OJHOCIIOXHBIE H 0e3
pa3bsCHEHUH; BOIPOCH HOCST TPUBUAIBHBINA XapakTep; BO BpeMs Oecelbl MPAKTUYECKU HE
MIOJTHUMAIOTCSI OCTPBIE MPOOJIEMBI U HE MPHUBOIITCS B KaueCTBE MPUMEPOB MPAKTUUYCCKUC
CUTYaIINH.
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MunucTepcTBO HAyKH | BhICIIEro 0Opa3oBaHusi Poccuiickoit deneparnuu
HwxHekaMCKuii XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT (rstnan)
deneparbHOrO TOCYAapCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BBICITIETO OOpa30BaHUS
«Ka3aHCKHUM HAIMOHAIBHBIN UCCIEA0BATEIbCKUN TEXHOJIOTHYECKUN YHUBEPCUTET»

Daxyromem _ MexaHUYECKUU

Kagheopa___Manva u anmapatoB XUMHUYECKHUX ITPOU3BOJICTB

Hamnpasnenue noarotoBku_20.03.01 «Texnocdepnas 6€300aCHOCTH»

(k00 u naumernosarnue)

[Mpoduns/mporpamMma:; _ «be300aCHOCTh TEXHOJIOTHYECKUX IMPOLIECCOB M IPOU3BOICTB
(naumenosanue)

Temsl pedepatoB
Tema 6. CABMT ¥ Kpy4eHHe

1. 3akon ['yka ju1st U30TPOMHOrO TeNa B MPSAMOM M 00paTHOH opMax.

2. Ou3nuecKuil CMBICH YIPYTUX MOCTOSHHBIX M 00J1aCTh UX U3MEHEHUS.

3. CraTnyeckue, KBa3uCTaTUUYECKUE U TMHAMUYECKHE MOCTAHOBKHM HAa4YaJbHO-KPAEBBIX 3a/1a4
TEOpUU YIPYTOCTH.

4. Teopema €TMHCTBEHHOCTH CTAaTUUYECKOM 3aa4H.

5. Ypasuenus Jlame. [loctanoBKa B mepeMenieHUsX.

6. YpaBuenus benbrpamu — Muuenna.

7. ITnockas 3aga4a TEOpUN yIPyTrOCTH.

8. [1nockoe aedhopMUPOBaAaHHOE COCTOSHUE.

9. Oymkmus Diipu. [lnockoe Hampspk€éHHOe U 0000MIEHHOE TUIOCKOE HaMpsHKEHHOE
COCTOSIHUS.

10. [IpumeHeHune Teopun PyHKIMI KOMIIEKCHOU nepeMeHHon. Dopmyiel JIsiBa.

11. Kommnekcubie noteHuuansl. @opmyna Konocora — MycxenumBuiu.

12. JIuneitnas repmoynpyroctsb. CooTHomenus [roramens-Helimana.

13. 3akoH TermonpoBoAHOCTH Dyphe.

14. Meton I'anépkuna.

15. lunamuueckue 3aga4u Teopun ynpyroctu. Teopema I'enbmrosnbia.

16. BonHoBbIe ypaBHEHHS Ul MOTEHIMAJIOB. J[Ba THIla BOJH B HEOTPAHUYEHHOM YNPYTOii
cpene.

17. Tlnockue BonHbl. Pemenue [Janamoepa.

18. OTpakeHue MI0CKOM BOJTHBI OT CBOOOIHOM MOBEPXHOCTH U OT KECTKOM CTEHKH.

19. TloBepxHocTHbIe BoIHBI Penes. Bonust JIsBa.

20. TIoBepXxHOCTH Pa3pbIBOB. Y IapHbIE BOJIHBI.

21. Teomerpuueckue, KHHEMaTHYECKWE U JTUHAMHYECKUE YCIIOBHSI COBMECTHOCTH.
CootHomenne Anamapa.

22. [1nockasg aBTOMOIEIbHAS 3a]a4a.



23. Ycnosue (kputepuii) Tekydectu. Kpurepuii Tekydectu Tpecka (Teopus MaKCUMaIbHOTO
KacaTebHOro HanpshkeHus). [Ipeaen TekydecT Ha CJIBUT M pacTsKCHUE.

24. Teopust Teuenus. Teopus ynpyromiactudeckoit nedopmarnuu. [Tapamerp ['enku.

25. Teopust mnactTudeckoro teueHus. Y pasuenus [lpanarns — Peiica.

26. Ilnockas 3a1aya TEOPUH IIACTUYHOCTHU. JINHUN CKONBKEHUS U X CBOMCTBA.

27. YpaBuenus ['enxu. TenerpadHoe ypaBHeHue.

28. Teopust HacneacTBeHHOCTU. [lon3ydecTh MpU OJHOMEPHOM M CJIO)KHOM HaNpsKEHHOM
COCTOSIHUU.

29. JIlnarpaMMbl ION3y4ecTH U penakcanuu. HaciencTBeHHbIE MOJIETH.

30. JIunelinble MOENN BSI3KOYIPYTOro MOBEACHUS MaTepuaa.

31. Teopust HacTIeACTBEHHOCTHU. SIIPO peslakcaIy | SIpo MOJI3yYECTH.

32. Mogenr MakcBemna, KeneBuna — @oiixta. OO0oOmeHHbsle Moaenu. [IpuHnum
cooTBeTCTBUA Bonbrepa.

33. Mogenu Bsi3korutactTuueckux cpen. Onpenenstonue ypasuenus [lIsenoBa — bunrama.

34. Teopuu ctapeHusi, TEYECHUS U YIIPOUHEHUS MIPH MOI3YyUECTH.

35. Tlon3y4decTb 31€MEHTOB KOHCTPYKITHIA.

Kpurepun ouenku

B pa6oueii nporpaMme TUCHUILUIHHBI MPEAYCMOTPEHA MOATOTOBKA M 3a1IMTA
pedepara.

MunumaiibHOE uncio 6anioB — 6 6aiia BEICTABIAETCS MPU HEOCTATOYHOM CTETICHU
PaCKpBITHS TEMBI B X0JI€ CBOETO BBICTYIUICHHUS, IPUBEACHUS HEUYSTKUX apI'YMEHTOB M HE
BITOJIHC aKTHBHOE y4acTHE B JUCKYCCHH 10 TIpoOIIeMe, KOTopast Obljla pacKphITa B XOJI€
JTOKJTaJIa.

MakcuManbHOe 9uciao 0aioB — 8 6aljIOB BBICTABIISAECTCS IIPH MOJHOLICHHOM PaCKPBITHH
TEMbI B XOJIC CBOETO BBICTYIUICHHS, NMPUBEICHUS YCTKUX apTyMEHTOB W JOKa3aTeIbCTB, a
TaK)K€ aKTUBHOE ydYacTHe B JUCKYCCHH MO mpoOjeme, KOTopas ObUIa pacKphiTa B XOJE
JOKJIa/a.

45



		2022-05-30T09:42:01+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАЗАНСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ"




