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Ilepedyenb KOMIETEHIUI € YKA3aHMEM 3TANOB UX GOPMUPOBAHUA

Komnerenmus.

OIIK-2 Cnocoben wuCHoONb30BaTh MaTeMaTHUecKue, ¢usndeckue, (pusmuko-
XUMHUYECKHE, XUMHUYECKHE METOAbl I pelleHus 3adad  npodeccruoHanbHOU
nesTeNnbHOCTH MHANKATOPHI TOCTHKEHUS KOMITETEHIIUU:

OIIK-2.1 3naer maremarnueckue, pusudeckue, PU3NKO-XUMHUUECKHE, XUMUICCKUE
METOJIBI JIJISL PEIICHUs 3a/1a4 MPOGECCUOHAILHOM NeITeIbHOCTH

OIIK-2.2 VYwmeer wuCHoIb30BaTh MaTeMaTHYeCKWe, (Qu3ndeckue, (U3UKO-
XUMUYECKHE, XWUMHUYECKHE METOAbI JUIs pelieHus 3aaad  npodeccruoHanbHOU

JESITEITLHOCTHA
OIIK-2.3 Bnameer MareMaTHYeCKUMH, (PU3MUECCKUMHU, (DH3UKO-XUMUUYECKUMHU,
XUMHUYECKHUMHU METOaMU JJIs pelieHus 3a1a49 MpodhecCHOHaIbLHON AeSATEIbHOCTH

HNupnexe Otansl GopMUPOBAHHS KOMIIETEHIINN HanmeHnoBaHue OIIEHOYHOTO
KOMIIETEHI] cpezacTBa
HH Jlexum [TpakTrueckue JlaGoparop.
3aHSATUS 3AHATHUA
OIlK-2.1 ([Tema 1, Tema 2,Tema 1, Tema 2,Tema 7, Tema 8, |Texyuiuii KOHTPOJIb,
Tema 3, Tema 4,Tema 3, Tema 4,Tema9 maboparopHas pabora,
Tema 5, Tema 6,Tema 5, Tema 6 pacueTHo-Tpadudeckas padbora,
Tema 7, Tema 8§, KOHTPOJIbHAS paboTa, dK3aMeH
Tema 9
OIIK-2.2 |[Tema 1, Tema 2,Tema 1, Tema 2,Tema 7, Tema 8, |Texymuit KOHTPOJIb,
Tema 3, Tema 4,Tema 3, Tema 4,Tema9 nmaboparopHas pabora,
Tema 5, Tema 6,Tema 5, Tema 6 pacueTHo-Tpaduyeckas pabora,
Tema 7, Tema 8, KOHTPOJIbHAS paboTa, dK3aMeH
Tema 9
OIIK-2.3 |[Tema 1, Tema 2,Tema 1, Tema 2,Tema 7, Tema 8, |Texymuit KOHTPOJIb,
Tema 3, Tema 4,Tema 3, Tema 4,Tema9 maboparopHas pabora,
Tema 5, Tema 6,Tema 5, Tema 6 pacueTHo-Tpaduyeckas pabdora,
Tema 7, Tema 8, KOHTpOJIbHAsI padoTa, IK3aMeH
Tema 9




IlepeveHb OLIEHOYHBIX CPEACTB MO TUCHUILIMHE (MOTYJIIO0)

OuHasi ¥ 04HO-3204Hasi GOpMBI 00yUeHUs

Jlnana3oH OLIEHOK
Haszpanue Kon-Bo Bcero
MHH - MaKC
JlaGopatopHbIe 3aHATHS 2-5 4 8-20
[IpakTuueckue 3aHATUSA 2 9 18-18
Pedepatsr 4-8 1 4-8
KonTponsnas padota 6-14 1 6-14
Texymmii pedTHHT 36 - 60
JK3aMeH 24 - 40
HIxaJja oueHuBaHUA
IMudpos | Beipa:ken | CiioBecHo Kpurtepuu olieHKH HHAMKATOPOB IOCTH:KEHHsI IPU (popMe KOHTPOJISI:
oe ue B e IK3aAMEH
BbIpaxe | 0aJuIax: | BbIpaKeH
HHe ue
OLeHKa «OTIIMYHO» BBICTABISIETCS CTYACHTY, €CIIH TEOPETHYECKOE COIEpIKaHUE
Kypca OCBOCHO IIOJHOCTBIO, 0€3 MpOOEoB; MCUCPNBIBAIOIIC, MOCIEA0BATEIBHO,
YETKO M JIOTMYECKH CTPOMHO H3JIaraeT Marephal; CBOOOIHO CIIPABISIETCA C
5 87-100 | Otmmumo |¥AHaMH, BONPOCAMH H IPYTHMH BHJAMH NPUMCHEHHS 3HaHHII; HCHOMB3YeT B
OTBETE JIOTIOJHUTEIBHBIA MaTepHall BCE MPELyCMOTPEHHBIC IPOrpaMMOil 3a/laHust
BBITIOJIHEHBI, KAaYeCTBO WX BBINOJHCHHS OLEHEHO YHCIOM 0aioB, OIH3KAM K
MaKCI/IMaJ'II)HOMy; aHaJIU3UpyeT IMOJIYUCHHBIC pesyanaTLI; IIPOSABIIACT
CaMOCTOSITEIbHOCTD TIPH BHIOJIHEHUH 38 IaHHUiT
OreHKa «XOpOLIO» BBICTABILIETCS CTYACHTY, €CIIH TEOPETHYECKOE COACPIKAHUE
Kypca OCBOEHO [MOJIHOCTBIO, HEOOXOMMMBIC MPAKTHYECKAEC KOMIIETCHIMH B
4 74-86 | Xopomo OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOrPaMMONl  OOyUYeHHs
yuyeOHble 3aJaHus BBIMOJHEHBI, KAYECTBO MX BBIIOJIHEHHS JOCTATOYHO BBICOKOE.
CTyneHT TBEpAO 3HACT MaTepHall, TPAMOTHO M IO CYIIECTBY H3JIaracT ero, He
JIOMYCKasl CYIIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIPOC.
OueHKa «yIOBICTBOPHTEIBHO» BBICTABISIETCS CTYACHTY, €CIH TEOPETHIECKOEe
COllep)KaHUE KypCa OCBOEHO YAaCTUYHO, HO NPOOEsbl HE HOCAT CYIIECTBEHHOTO
VY noBnets |xapakrepa, GONBIIMHCTBO MPETyCMOTPEHHBIX MPOrPaMMOii 3aJaHuil BBIIIOIHEHO,
3 60-73 |opuTensH [HO B HMX HMEIOTCS OIIMOKH, NMPH OTBETE HA ITOCTABJICHHBIA BOIPOC CTYICHT
) JOMYCKAET  HETOYHOCTH,  HEJOCTATOYHO  OpaBUibHBIE  (HOPMYIHPOBKH,
HaOJIOAIOTCS HAPYLICHHS JIOTMYECKOH IOCICIOBATENBHOCTH B H3JIOKCHHUH
POrPaMMHOI0 MaTepHaa.
OueHKa «HEYAOBJICTBOPUTEIBHO» BBICTABISACTCS CTYNCHTY, €CJIH OH HE 3HAaer
3HAYUTENBHON YacTH OPOrPAMMHOIO MaTepuaia, JOMYCKAaeT CyNIECTBEHHBIE
Heynosie |ommnOku, HEYBEpeHHO, ¢ OOJNBIIMME 3aTPYAHCHUSMHU BBIMONHIET MPAKTHYCCKHE
2 Hwxe 60 |TBOpHTENH|pabOThl, HEOOXOAMMBIE IPAKTUYECKHE KOMIETEHIMH He Cc(HOPMHUPOBAHBI,
HO GOJIBIIMHCTBO IIPELYCMOTPEHHBIX MPOrpaMMOi OOydeHHsl yueOHBIX 3ajJaHuil He
BBIIIOJIHEHO, KAYECTBO HX BBIMONHEHHS OLCHEHO YHCIOM OaiuioB, OIM3KUM K
MHHHMAJILHOMY




KpaTkas xapakTepucTHKA OlI€HOYHBIX CPeICTBA

Ne meHoBanue KpaTkas xapakrepucTuka OLIEeHOYHOTO CPEACTBa [TpencraBnenue
n/Il |OLIEHOYHOTO OLICHOYHOTO
CpeicTBa cpenctra B GoHAC
1 2 3 4
1. |JlabGoparopHast OT10 B yueOHOM paboThI, LIEIbI0 KOTOPOH siBisieTcs | Tembl 1abopaTOpHBIX
pabota u3ydeHue (McClie0BaHne, H3MEPEHUE) XapaKTEePUCTHK |paboT, KOHTPOJIbHBIE
naboparopHoro oobekTa. Llenas maboparopHbIx BOIIPOCHI IO TEME
3aHATHI. OCBOCHHE U3yyaeMol yueOHO! TUCIMIUIMHBI; |J1a00paTOpHOI paboThI,
MPHOOpETEHNE HABBIKOB TIPAKTHYECKOTO MPUMEHEHHS | BOITPOCHI K
3HAHHUH Y4eOHOW AUCIUTUIMHEI (IUCIHUIUINH) C KOJIJIOKBUYMY
HCTIOIb30BaHUEM TEXHUYCCKUX CPEICTB U (MIIH)
o0opymoBaHUs
2. |IIpaktudeckoe B xone npaktuyeckux paboT CTy/I€HTHI OBIaIeBalOT | TeMbI MPaKTHUYECKUX
3aHATHE YMEHHSIMH TI0JIb30BaThCS pab0TaTh C HOPMATHUBHBIMU | 3aHSATHIA;
JOKYMEHTAaMH U UHCTPYKTUBHBIMHU MaTepUaJIaMH, KOHTPOJIbHBIE
CIPaBOYHHUKAMH, COCTABIISATH TEXHUIECKYIO BOTIPOCHI U 3aJaHUS
JOKYMEHTAIIHIO; BBITIOIHATH Y€PTEXKH, CXEMBI, 0 TeMe
TaOJIMIIBI, PelaTh Pa3HOTO PO 3aJauH, JeaTh MPAaKTUYECKOTO
BBIUUCIICHHSI, OTIPEIENIATh XapaKTEPUCTUKH PA3IUYHbIX |3aHITUS
BEIIECTB, 0OBEKTOB, sBJIeHUI. Llenp nmpakTHueckux
3aHATUN 3aKIII0YAETCs B BBIPAOOTKE Y CTYJIEHTOB
HaBBIKOB IIPUMEHEHUS MOJTyYSHHBIX 3HAHUN JIJIS
pelIeHUs: IPaKTHYECKUX 3a/1a4 B MPOIIECCE COBMECTHOM
JeSITeNIbHOCTU C TPETOoIaBaTeISIMH.
3. | KourtposnbHas CpencTBo NpoBepKH YMEHUN MPUMEHSTH MosydeHHble | KomriekT
pabota 3HAHUSA IS PEIICHUS 3a7a4 ONPEAICICHHOTO THIA 10 | KOHTPOJIBHBIX 3alaHui

TEeME WIIN Pa3Jeny.

10 BapuaHTam




MuHuCTEpCTBO HayKU U BhICIIETO oOpa3oBanusi Poccuiickoit deneparuu
HuxHexkaMCKuil XMMUKO-TEXHOJIOTHYECKU HHCTUTYT
benepanbHOro TOCy1apCTBEHHOTO OI0HKETHOTO 00pa30BaTENbHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHUs
«Ka3aHCkuil HaMOHAIBHBIN UCCIIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET>
Dakyrbmem MexaHUYECKUN

Kageopa Mammn u annapaToB XUMUYECKHX TPOU3BOJICTB

Hamnpagsnenue nmoarorosku/creruansHocTh 18.03.02«9Onepeo- u pecypcocOeperaroriye
IPOIIECCH B XMMUYCSCKOW TEXHOIOTHH, HEHTEXUMUU ¥ OUOTEXHOJIOTHI»
IIpogpunvlcneyuanruzayus «MaluHbI U anmapaThl XUMAYECKUX TPOU3BOACTB» Cemecmp

KomiuiekT 3aiaHmii 1JIs1 MPOBeAeHUsI MPOMEKYTOYHOM aTTecTanuu (3K3aMeHa)

no qucuuiuinae 51.0.30 «/IuHaMuKa ¥ IPOYHOCTh MALLIUH»
(naumenosanue oucyuniunor)

Bomnpockl k 3K3aMeHAIMOHHBIM OMJIeTaM

1. PaGora cratnyeckoil u quHamuueckoi cuil. [lorennmansuas sHeprus aegopmaiuu npu
pacTsOKEHUHU-CKATHH, KPYUSHHUH, U3THOE.

2. Teopema Kactunbsino. Pacyer nmepemenienns ceuenus: opyca metogoM KacTuibsHo.

3. Teopema Mopa. Pacuer nepemenienus ceuenust opyca metoaom Mopa.

4. ITpasuno Bepemaruna. Pacyer nepemernienns ceuenus: oOpyca criocobom Bepemiaruna.

5. uddepeHumanbHoe ypaBHEHUE U30THYTOM ocH Opyca. [ paHu4HbIE yCIOBUS.

6. YHHuBepcalbHOE ypaBHEHHE JUIsl pEHICHMs 3a/ayd OIpe/esieHUsl MepeMeuieHuil mpu
u3ruoe.

7. Meron cun. IlpunoxeHne MeTo1a K pacueTy IepeMenieHnid ceueHn Opyca U PEIICHHIO
CTaTUYECKH HEONpPeIeTMMBIX 3a/a4.

8. YpaBHeHHe Tpex MOMEHTOB. Pacuer cTaTH4eCKH HEOIIPEeIeTUMBIX HEPA3PE3IHBIX OAOK.

9. XapakTepHble Clly4an TUHAMUYECKOTO Bo3AeicTBus Harpy3ku. [Ipunmmn [{anambepa.

10. Ilpuwamun [amambepa Kk pacueTy Opyca Npu paBHOYCKOPEHHOM JBIIKCHUHU.
Koaddurnment nunaMuaHOCTH.

11. MMpuanun [amamGepa k pacuery Opyca Npu yJapHOM BO3ACHCTBUHM HArpy3KH.
Koaddumnment amHaMuIHOCTH MIPH yAape.

12. [IpoYHOCTb U KECTKOCTh OAJKU NP YJAPHOM Harpy3ke, MpUBOIAIIEH K U3THOY.

13. OcHoBBI TeopuH KoJiebanuit Opyca. Bo3aMOXKHOCTb U OMACHOCTh PE30HAHCA.

14. N3rubHbie U KpyTHIIbHBIE KoJIeOaHus BaoB. Kputndeckas CKOpoCTh BpallIlCHHs BaJia.

15. PacyeT KpUTUYECKON CKOPOCTH BpALIEHHUS Baja ¢ OJHOM COCPEIOTOYEHHOW Maccoi
AQHATUTUYECKUM CIIOCOOOM.

16. Pacuet KpUTHUYECKOIM CKOPOCTH BpALIEHUS Bajia C IByMsI COCPEIOTOUEHHBIMU MAacCCaMH
AHAIUTUYECKHUM CIIOCOOOM.

17. Dueprernueckuii Meron Penes. PacyeT KpuTHYECKOW CKOPOCTH BpAICHHS Baja C
HECKOJIBKUMHU COCPEOTOYEHHBIMU MaccaMu.

18. IIporpammubie cpenactBa u CAIIP, mpenHa3HaueHHBIE IS pacdyeTa KoJieOaHHIA
MEXaHUYECKHX CUCTEM.

19. TloBTOpHO-TIEpEMEHHOE BO3JAEWCTBHE HArpy3kd. L{MKJIBI TepeMeHbl HanpsKEHUH.
Pacuet 0CHOBHBIX MapaMeTPOB LIUKJIOB

20. Ilomsatue 00 ycTamocTHOM pa3pymieHuH. [IpHuuHBI W MEXaHW3M YCTaJIOCTHOTO
pa3pyuieHusi. Pacuer Ha BBIHOCIMBOCTS.

21. OnwiTHOE oOmpeneNeHne Mpejesia BHIHOCIMBOCTH MaTepuaia. BrusiHue Ha mpenen
BBIHOCJIMBOCTH Pa3IMYHBIX (PAKTOPOB.



22. Koopdumment mnpuBeneHus mukna. Pacuer kosdduumenTta 3amaca ycTanmocTHOMN
NIPOYHOCTH TIPH CIOXKHOH JedopmMariu.

23. [IpoBepouHbIii pacyeT Baja Ha BBIHOCIWBOCTH MPU COBMECTHOM JCHCTBUM U3rHOa U
KpyUYCHHUS.

24. Tlporpammusie cpenactBa u CAIIP, mpenHasHadeHHble [UIsi pacueTa Baja Ha
YCTaJOCTHYIO IPOYHOCTH MPH CIOKHOM JieopMalHH.

Kpurepnu onenku 3x3aMeHa 1o JUCHUILIMHE B 0ajiax

CryzneHT nomyckaercss K 9K3aMEHy IO JAMCLHMIUIMHE B CIIy4ac BBIIIOJHEHUS WM
y4eOHOro IUIaHa MO JWCHUIUIMHE. BBIMOJHEHUS KOHTPOJIBHBIX M PAaCYETHO-TpaHUuecKux
pabor. B cnyuae Hanmuuus ydyeOHOM 3a0PKEHHOCTH MJIM MPOIYCKOB CTYJIEHT OTpabaThIBaeT
COOTBETCTBYIOLIME 3aHATHS B (popMe, ITpeI0AKEHHOH NperoiaBaTesieM U MpeICTaBIeHHON B
paboueii mporpaMme JUCLUITINHBI.

OueHnBaHue CTYJAEHTA HA IK3aMeHe

Ha »sx3amene cTyneHTy mnpezayiaraetcsi OWJIET, COCTOSIIMN M3 JIBYX TEOPETUYECKUX
BonpocoB. [locie oTBeTa HAa KaXIbI BOMPOC CTYIEHTY MOTYT OBITh 3aJaHbl
JIOTIOTHUTEIILHBIC YTOYHSIONINE BOTPOCHI, TPEOYIOMINE KPATKOTO OTBeTa. JIOMOJTHUTEIbHBIC
BOIPOCHI, KaK MPABUJIIO, 3a/1al0TCSI PU HETIOJTHOM OTBETE M HY>KHBI JJIsi O0Jiee aleKBaTHOTO
OIlCHUBaAHUS 3HAHUH.

Hrorosas arrecranus Ha 3k3ameHe — MmakcumyM 40 6amioB. MtoroBast arrectanus Ha
9K3aMeHe HaunHaeTcs ¢ 24 06amioB (CTyAeHThI MOT'YT HaOpaTh Ha 3k3ameHe 24 — 40 6asioB).
CryzaeHT, MOJTY4YUBIINN Ha dK3aMeHe MeHee 24 0aIoB, CUMTAETCS HE CIABIIUM IPEAMET -
BHE 3aBHCHMOCTH OT CyMMbI OaJlJIOB.

KpuTepun onieHKH YCTHBIX OTBETOB.

Kputepuii onenku «otanano» (35-40 GamioB): OTBET OLIGHUBACTCS Ha «OTIMYHO»,
€CIi 00YyJarOIIUIACS: TTOJIHO PACKPBUT COIEPIKaHNe MaTepuana B 00beMe, IPeyCMOTPEHHOM
IPOTPaMMON; U3JI0KHII MaTephall TPAMOTHBIM SI3BIKOM, TOYHO HCITOJIB3YSl OOIICTIPHHSTYIO
TEPMUHOJIOTUI0O M CHUMBOJHUKY, B ONPEIENECHHONW JIOTHYECKOH IOCIeI0BaTEIbHOCTH;
NPaBUJIBHO BBHIMOJIHUI PUCYHKH, YEPTEKH, TpadHKH, COIMyTCTBYIOLIHME OTBETY, IOKa3all
YMEHHE WJLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEpPaMH, MPOJEMOHCTPUPOBAJ 3HAHHE
TEOPUH pPaHEE HW3YYCHHBIX COMYTCTBYIOIIUX TEeM, C(HOPMHPOBAHHOCTh M YCTOMYUBOCTH
UCTOJIb3yEMbIX MPH OTBETE YMEHHI U HABBIKOB; OTBEYAJ CAMOCTOSATENIbHO, 0€3 HaBOAAIIUX
BOTIPOCOB TIPEIMONABaTeNs; BO3MOXHBI OJHAa — JBE HETOYHOCTH TIPU OCBEIICHHE
BTOPOCTENIEHHBIX BOMPOCOB WJIM B BBIKJIAJKAX, KOTOPHIE OOYYAIONIUICS JIETKO HMCIIPABHII
nocJjie 3amMeuaHus npenogasareis. Kpurepuii onenku «xopomo» (30-34 6amios):

OTBeT OIEHUBAETCS HA «XOPOII0>», €CIU YOBIETBOPSET B OCHOBHOM TPeOOBAHUSAM Ha
OLICHKY «OTJIMYHO», HO TPU STOM HMMEET HEKOTOPbIE W3 HEIOCTATKOB. B H3JIOKCHHUU
JIOIyIIEHBI HEOOJBIIINE MPOOEIbI, HE MCKA3HUBIIUE COJCPKAHUE OTBETA; JOMYIICHBI OJUH —
JIBa HeIo4YeTa NpPHU OCBEIIEHWH OCHOBHOTO COJEP)KaHUS OTBETa, HCHPABICHHBIC IOCIE
3aMeUaHus MPEToaBaTess; JOMyIIeHbl OINOKa MM 00JIee IBYX HEJT0YETOB MPU OCBEIICHUH
BTOPOCTENICHHBIX BOMPOCOB HJIM B BBIKJIAJKAX, JIETKO HCIPABJICHHBIC TOCIE 3aMCEYaHUs
MPeroaBaTeNs.

Kputepuii  ONEHKH  «yJOBJICTBOpPHTENBbHO»  (24-29  Oamios): Omnenka
«yJIOBJICTBOPHUTEIHHO» CTABUTCS B CICIYIOMIMX CIy4asX: HEMOJHO PAaCKPBITO COACpIKaHUE
Mmarepuana (colmepkaHHe H3JI0KEHO (parMeHTapHO, HE BCErla IMOCIEA0BATENIBLHO), HO
NoKa3aHo 00Iee MOHUMAaHKUE BOIIPOCa M MPOJAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC IS
YCBOGHUSI TPOTPAMMHOTO MaTepHualia, UMEIUCh 3aTPyAHEHUS WM JOMYIICHBl OIIMOKH B
OTIPE/ICIICHUA TEPMHUHOJIOTHH JAUCIUIUIMHBI, YepPTeKaX, BBIKJIAIKAX, MCIPABICHHBIC IMOCIC



HECKOJIBKUX HABOJSIIHUX BOIPOCOB MPEINOJaBaTeisl; OOYydYaromUHCsAd HE CIpPaBHICA C
NpPUMEHEHHEM TEOPUU B HOBOM CHUTYyallMM NPU BBIMOJIHEHUHM MPAKTHUYECKOro 3a7aHus, HO
BBITIOJTHWIT 33/IaHUS 00SI3aTEIHPHOTO YPOBHS CIOXKHOCTH IO JJAHHOW TeMe; P JJOCTATOYHOM
3HAHWM TEOPETHYECKOTO MaTepHajia BBISBICHA HeJOCTaTOo4YHas CHOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUH U HABBIKOB.

OrneHka «HEYJIOBJICTBOPUTENBHO» CTABUTCS B CIEAYIONIUX CIydasX: HE PACKPBITO
OCHOBHOE COJlep)kKaHHe Yy4eOHOro marepuana, OOHApPYXKEHO He3HaHHe OOyYarolUMCs
Oospiield WM Hanbojee BaXKHOM YacTH Y4yeOHOTO MaTepuaia; JOMYyIICHBl OIHUOKH B
OTpPEJICICHUN TIOHATUM, MPU HCIOIH30BAHUU TEPMUHOJOTUU JAUCHIUIUIUHBI, B PUCYHKAX,
yeprexax WM rpadukax, B BBIKIQJKaX, KOTOPbIE HE HCHPABICHBI TOCIE HECKOJIBKUX
HABOAIIMX BOMPOCOB MpenoaBateiis, MeHee 60 % yueOHnoro marepuana (0-23 6amna).

Oo0mas kanaccupuxkanus OIIMOOK

[lpu oneHke 3HAHWKA W YMEHHU YYalIMXCsl YYUTHIBAIOTCS BCE OMIMOKU (TpyOble U
HerpyObIe) ¥ HETOUETHI.

['pyObiMU cuuTarOTCS OLIMOKH: HE3HAHUE ONPE/IENICHUS] OCHOBHBIX IOHATUH, 3aKOHOB,
NpaBUJI, OCHOBHBIX NOJOXCHHH TEOpPUH, HE3HaHUE (QOpMyJ, OOUICTIPUHATHIX CHMBOJIOB
0003HaYeHUl BEIMYMH, E€IWHUI WX U3MEpPEHUs, HE3HaHHEe HAMMEHOBAHMM €IMHULL
U3MEpPEHUs; HEYMEHHME BBIICIUTh B OTBETE IJIABHOEC, HEYMEHUE IPUMEHATH 3HAHWA,
ITOPUTMBI JJISl PELICHU 3a]1a4; HEyMEHHUE JeaTh BHIBOJIbI U 0000IIEHHS; HEyMEHHE YUTATh
U CTPOUTh TpaduKH; HEYMEHHWE TIOJB30BATHCA TEPBOMCTOYHUKAMH, YYEOHUKOM U
CIPAaBOYHUKAMH; MOTEPsI KOPHSI WM COXPAHEHUE IOCTOPOHHEr0 KOPHs; oTOpacklBaHuEe 0e3
OOBSICHEHUH OJIHOTO U3 HUX; PaBHO3HAYHbIE UM OUIMOKH; BBIYMCIUTENbHBIE OMIMOKHU, €Cln
OHM HE SIBJIAIOTCS ONUCKOM; JJOTMYECKUE OLINOKHU.

K HerpyObIM ommoOkaM OTHOCSTCS: HETOYHOCTh (POPMYJIMPOBOK, OINpeAesICHUH,
NOHSTHUM, TEOPUH, BBI3BAHHASI HENOJHOTOW OXBaTa OCHOBHBIX IPU3HAKOB OINPEIEIIIEMOrO
MOHATHSA WIM 3aMEHOM OJHOIO - IBYX M3 JTUX NPU3HAKOB BTOPOCTEIICHHBIMH; HETOYHOCTH
rpaduka; HepalMOHAIbHBIM METOJ pelIeHHs 3aJa4M WK HEIOCTATOYHO MPOAYMAaHHBIHN IU1aH
oTBeTa (HapyIlIeHHE JIOTUKH, TOJMEHA OT/ACIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTECIICHHBIMH);
HepalMoHaIbHBIE METOABI PabOThI CO CHPAaBOYHOM M JPYroil JIUTEpaTypol; HEYMEHHE
pemaTh 3a/1a4H, BBITIOIHIT 3a/laHUs B 00IIIEM BHUJIE.

Henoueramu sBISAIOTCS: HEpallMOHANbHBIE TPUEMbl BHIYMCICEHUN U MpeoOpa3oBaHui,
HEOpE)KHOE BBIIIOJTHEHHE 3aIncell, yepTexel, cxeM, rpauKoB.



MuHKCTEpCTBO HAYKH U BhIcIIero oopazoBanus Poccutickoit denepannu
HwxHekaMCKnii XUMUKO-TEXHOJIOTUYECKUN HHCTUTYT
dbenepanbHOTro TOCYIapCTBEHHOTO OI0HKETHOT'O 00pa30BaTEbHOTO YUPEKIACHUS
BBICIIETO MPOECCUOHAIBHOIO 00pa30BAHUS
«Ka3aHCKHI1 HAIMOHAIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxyromem MexaHUYECKHAN
Kagheopa MaiiivH 1 anmaparoB XUMHYECKUX TPOU3BOJICTB

Hanpasnenue noarorosku/crermanbHocTh 18.03.02«Onepeo- u pecypcocOeperaroriie

IIPOIICCCHI B XUMHUYECKOUN TCXHOJOI'HU, Hed)TeXI/IMI/II/I 1 OMOTEXHOJIOTHU»
(ko ¥ HAMMEHOBAHME)

Ipogunvlcneyuanuzayus: MallliHbl ¥ annapaThl XUMHYECKUX ITPOU3BOJICTB
(HamMeHOBaHHE)

KomnuiekT 3aganuii 1Jisi KOHTPOJIbHOI padoThl (0YHASI H 0YHO-3209HAsT (POPMBI
00yueHms )
no oucyuniure JJuHaMyKa ¥ IPOYHOCTh MAIIVH

BapuanTt 1

C momol1ibI0 SHEepreTuyeckoro Mmetona Mopa paccuuraTth nporud ceuenus Opyca B
touke A. Moayns yrpyroctu marepuana 6pyca E = 200 ['Tla. Ceuenue 6pyca — qByTaBp Ne
12. PacueTHas cxema Opyca npuBe/ieHa Ha PUCYHKE.
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Pucynok. Pacuernas cxema Opyca K 3a1aHUIO KOHTPOJIbHON pabOThI
3HaueHMs BHEIIHUX Harpy3ok 3aaanel: P =4 kH; M = 3 xHwm; q = 2 kH/m.

Bapuanr 2

C nomol1ipto dHEpreTuyeckoro merona Mopa paccuurath nporud ceuenus Opyca B
Touke A. Moayns ynpyroctu matepuana opyca E = 200 I'TTa. Ceuenue 6pyca — 1ByTaBp
Ne 12. PacuetHast cxema Opyca mpHUBeIeHa Ha PUCYHKE.

3HaveHUs BHEIIHUX HArpy3ok 3aaansl: P = 4 kH; M = 3 kHwm; q = 2 kH/wm.



PucyHok. Pacuernas cxema Opyca K 3a1aHHI0 KOHTPOJIBHON pabOThI

Bapuant 3

C moMomIpro SHEPreTHIecKOoro MeTona Mopa paccuuTars nmporud cedeHus opyca B
Touke A. Moayne ynpyroctu matepuana opyca E = 200 I'TIa. Ceuenue 6pyca — 1ByTaBp
Ne 12. PacuetHnasi cxema Opyca mpHUBEIeHa Ha PUCYHKE.
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Pucynok. Pacuernas cxema Opyca K 3a/1aHUIO KOHTPOJIbHOM paboThI

3Ha4YeHHs BHEIIHUX HAarpy3ok 3aaanel: P =4 xH; M = 3 xHwm; q = 2 kH/m.

Bapuant 4

C nomol1ikto sHEpreTuyeckoro merona Mopa paccuurath nporud ceuenus Opyca B
touke A. Moayns ynpyroctu matepuana opyca E = 200 I'TIa. Ceuenue 6pyca — nytaBp Ne
12. PacueTHas cxema Opyca npuBe/ieHa Ha pUCYHKE.
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Pucynok. PacueTHast cxema Opyca K 3a1aHut0 KOHTPOJIBHOU PaOOTHI
3Ha4yeHHs BHENTHUX HAarpy3ok 3ananbl: P =4 xH; M = 3 kHwm; q = 2 kH/wm.



Bapuant 5

C momo1pIo SHEepreTuYecKoro Metona Mopa paccuuraTth nporud ceuenus Opyca B
Touke A. Moaynb ynpyroctu matepuana opyca E = 200 I'Tla. Ceuenune Opyca — aByTaBp Ne
12. PacueTHas cxema Opyca mpuBe/IeHa Ha PUCYHKE.
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PucyHnok. Pacuetnas cxema Opyca K 3a1aHHIO0 KOHTPOJIHHOU pabOThI
3Ha4YeHHs BHEITHUX HAarpy3ok 3amanbl: P =4 xH; M = 3 xHwm; q = 2 kH/m.
Bapuaur 6
C nomol1ipto 3HEpreTuyeckoro metoia Mopa paccuurars nporud ceuenus Opyca B

touke A. Moayne ynpyroctu matepuana opyca E = 200 I'TIa. Ceuenue 6pyca — nBytaBp No
12. PacueTHas cxema Opyca npuBe/ieHa Ha pUCYHKE.
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Pucynok. Pacuernas cxema Opyca K 3a1aHUIO KOHTPOJIbHON pabOThI
3HaveHUs BHEIIHUX HArpy3ok 3aaanbl: P = 4 kH; M = 3 kHwm; q = 2 kH/wm.
Bapuant 7
C nmomol11ipto dHEepreTuyeckoro Mmerona Mopa paccuurath nporud ceuenus Opyca B
touke A. Moayns ynpyroctu marepuana 6pyca E = 200 ['Tla. Ceuenue 6pyca — qByTtaBp Ne

12. PacueTHas cxema Opyca npuBe/ieHa Ha pUCYHKE.
3HaueHMs BHEIIHUX Harpy3ok 3aaanel: P =4 kH; M = 3 xkHwMm; q = 2 kH/m.
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Pucynok. Pacuernas cxema Opyca K 3a1aHUIO KOHTPOJIBHON pabOThI

Bapuaur 8

C nmomol1pto SHEepreTuyeckoro Metona Mopa paccuurath nporud ceuenus Opyca B
touke A. Moayns ynpyroctu matepuana opyca E = 200 I'Tla. Ceuenue Opyca — aByTaBp Ne
12. PacueTHas cxeMa Opyca npuBe/ieHa Ha pUCYHKE.
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Pucynok. Pacuetnas cxema Opyca K 3a/1aHUIO KOHTPOJIbHOM paboThI

3Ha4YeHHs BHEITHUX HAarpy3ok 3ananbl: P =4 xH; M = 3 xHwm; q = 2 kH/m.

Bapuant 9

OmnpenenuTh CUIIBI JaBJICHUS HAa BaJl HA €r0 OMOpax, pacyeTHas CXemMa KOTOPOTro
noka3aHa Ha pucyHke. Peakiuu Ha onopax paccuutars MeTogoM cuil. KoaddummeHTs
KaHOHUYECKUX YPaBHEHHUI METOa CHJI OTPECIIUTh ¢ TOMOIIBI0 criocoba Bepemaruna.
JlmameTp Baja Ha BCEX €ro y4acTKax OJIMHAKOBBIN.

3HavyeHus BHELIHUX HArpy3ok 3aaansl: P =4 kH; M = 3 kHwm; q = 2 kH/m.
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Pucynok. Pacuernas cxema Opyca K 3a/1aHUIO KOHTPOJIbHOM paboThI



Bapuant 10

OmnpenenuTh CHITBI JaBJICHUS HAa BaJl HA €r0 OMOpax, pacueTHas CXeMa KOTOPOTro
MOKa3aHa Ha pucyHKe. Peaknuu Ha omopax paccuurtath MeTo1oM ciil. KoadduueHTs
KaHOHMYECKUX ypaBHEHUI METO/1a CHJI ONIPEIEIHNTh C TIOMOIIBI0 criocoba Bepemarnna.
JlmameTp Bajla Ha BCEX €r0 yJacTKaX OJMHAKOBBIA.

3HavyeHus BHEIIHUX HArpy3ok 3aaansl: P =4 kH; M = 3 kHwm; = 2 kH/m.
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Pucynok. Pacuernas cxema Opyca K 3a/1aHUIO KOHTPOJIbHOM paboThI

Bapmuanr 11

OnpenenuTs CUIbI 1aBJIEHUSI HA BaJl Ha €ro oropax, pacueTHasi Cxema KOTOporo
MOKa3aHa Ha pucyHKe. Peakinu Ha onopax paccuutath MeTo1oM ciil. KoadduiineHTs
KaHOHMYECKUX ypaBHEHUI METO/1a CHJI ONIPEIEINTh C TIOMOIIBI0 criocoba Bepemarnna.
JlmameTp Bajia Ha BCEX €ro y4acTKax OJIMHAKOBBIH.

3HavyeHus BHEIHUX HArpy3ok 3aaansl: P =4 kH; M = 3 kHwm; q = 2 kH/m.
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Pucynok. Pacuernas cxema Opyca K 3a/1aHUIO KOHTPOJIbHOM paboThI



Bapuant 12

OmnpenenuTh CHITBI JaBJICHUS HAa BaJl HA €r0 OMOpax, pacueTHas CXeMa KOTOPOTro
MOKa3aHa Ha pucyHKe. Peaknuu Ha omopax paccuurtath MeTo1oM ciil. KoadduueHTs
KaHOHMYECKUX ypaBHEHUI METO/1a CHJI ONIPEIEIHNTh C TIOMOIIBI0 criocoba Bepemarnna.
JlmameTp Bajla Ha BCEX €r0 yJacTKaX OJMHAKOBBIA.

3HaueHus BHEIMIHUX Harpy3ok 3aaanel: P =4 kH; M = 3 kHwm; g = 2 kH/m.
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Pucynok. Pacuernas cxema Opyca K 3a/1aHUIO KOHTPOJIbHON paboThI

Bapuant 13

OnpenenuTs CUIIBI 1aBJIEHUS Ha BaJl HA €ro OIopax, pacueTHas cxema KOTOpOoro
noka3aHa Ha pucyHke. Peakuuu Ha onopax paccuurars MeTofoM cuil. KoadduunenTs
KaHOHMYECKUX YPaBHEHUI METO/1a CHJI ONIPENIEINTh ¢ IIOMOILBIO criocoba BepemaruHa.
JluameTp Bajia Ha BCEX €ro y4acTKaxX OJMHAKOBBIM.

3Ha4YeHHs BHEITHUX HAarpy3ok 3ananel: P =4 xH; M = 3 xHwm; q = 2 kH/m.
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Pucynok. Pacuetnas cxema Opyca K 3a1aHUI0 KOHTPOJIBHOUM paOOThI

Bapuanr 14

OnpenenuTs CUIIbI 1aBJIEHUS HA BaJl HA €ro OMopax, pacueTHasi Cxema KOTOporo
MoKa3aHa Ha pUCYHKe. Peakiuu Ha omopax paccuutath MeTosioM cuil. KoadduimeHTs
KaHOHUYECKUX YPaBHEHHUI METOa CUJI ONPEENIUTh ¢ TOMOIIIbI0 criocoba Bepemaruna.
JlnameTp Bajia Ha BCEX €ro y4acTKax OJMHAKOBBIU.

3HaueHHs BHEIIHUX HAarpy3ok 3aaanel: P =4 kH; M = 3 xHwm; q = 2 kH/m.
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PucyHok. Pacdernas cxema Opyca K 3a1aHHI0 KOHTPOJIBHOH pabOThI

Bapuaur 15

OnpenenuTs CHIBI 1aBJICHUS HA BAJI HA €ro OTMopax, pacueTHasi CXemMa KOTOPOro
MOKa3aHa Ha pUCyHKe. Peaknuu Ha omopax paccuuTath MeTo10M ciil. KoaddunueHTs!
KaHOHUYECKUX YPaBHEHUI MeTOa CUJT ONIPEeNIUTh ¢ TOMOIIbI0 criocoba Bepemaruna.
JlnameTp Bajia Ha BCEX €ro y4acTKax OJMHAKOBBIU.

3Ha4YeHMs BHEITHUX HAarpy3ok 3ananbl. P =4 xH; M = 3 xHwm; q = 2 kH/m.
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PucyHnok. Pacuetnas cxema Opyca K 3a1aHUI0 KOHTPOJILHOM pabOThI

Bapuant 16

OmnpenenuTh CUIIBI JaBIICHUS HAa BaJl HA €r0 OMOPax, pacyeTHas CXeMa KOTOPOTro
NOKa3aHa Ha pucyHke. Peakuuu Ha onmopax paccuutats MeTo oM cuil. Ko duuneHTs!
KaHOHMYECKUX ypaBHEHUI MeTOo/1a CHJI ONIPeNIeNTh ¢ IOMOILbI0 criocoba Bepemaruna.
JlmameTp Bajia Ha BCEX €r0 y4acTKaX OJWHAKOBBIA.

3HaveHUs BHEIIHUX HArpy3ok 3aaansl: P = 4 kH; M = 3 kHwm; q = 2 kH/wm.
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Pucynok. Pacuernas cxema Opyca K 3a/1aHHIO KOHTPOJIBHON pabOThI



Kputepuii ouenku Ha 14 6a/110B :

BrimonHensl Bce TpeGoBaHus 3amaHusl K paboTe. PacdeTHBIE CXEMBbI, SMIOPHI
MOCTPOCHBI TIPABUIIBHO C COOMIOZCHHMEM MaciiTada u mpaBui odopmieHus. Pacuers
BBITIOJTHEHBI C JOCTaTOYHOW CTEMEeHbIO TOUYHOCTH. [loka3aH BBIBOJ pacdeTHHIX (HOPMYII.
YucnoBeie BeIMYMHBI B (GOpMysax COMPOBOXKIAIOTCA CIWHHUIIAMH Hu3MepeHui. Han
CAMHUIIAMA U3MEPEHUN BBINOJHEHBI MPaBUIbHBIE TIpeoOpazoBaHus. KpynHbie U MenKkue
YUCJIOBbIE BEJIWYWHBI TMPEJCTABICHBl B TMOKa3aTelbHOW (opMe - MaTeMaTHYEeCKHe
NEWCTBUS HaJl HUMU BBITIOJIHEHBI O€3 OIINOOK.

Kputepuii ouenku Ha 10 6a/110B:

BeinoniHeHbl Bce TpeOoBaHMs 3adaHus K padore. PacueTHble CXEMBbI, SIIOPHI
MOCTPOEHBI MPABWIBHO, HO C HEOOJBIIMMU HApyIIEHUSIMU B MpaBHJIaX OQPOPMIICHUS.
PacueTsl BeIMUYMH MecTaMU HE JOCTUTAIOT JOCTATOYHOM CTENEHU TOYHOCTH. MMerotcs
HEOOJIBIINE OIPEXU B BBIBOJE pacueTHBIX (opmyi. YucioBble BeIWYUHBI B (hopMysax
CONMPOBOXKJAIOTCS €IMHULIAMU H3MepeHuid. He Hajg BcemMu eauHMIIaMH HU3MEPEHHH
BBITIOJIHEHBI IIPaBUIIbHBIE Ppe0OpazoBanusi. KpynHble U MEJNKUE YUCIIOBbIE BEIMYUHBI HE
BCEr/la MpPEACTaBlICHbl B TOKa3aTeIbHOW (hOopMe - MpHU BHITOJIHEHUH MaTeMaTHYECKUX
JNENUCTBUI HaJ HUMH UCTIONB3YeTCs (opMaT yucen ¢ PUKCUPOBAHHOMN 3aIISITOM.

Kputepuii ouenku Ha 6 6a/1710B:

Bremmonneno ne menee 60% TtpeGoBanuil 3aganus k paborte. PacueTHble cxemsl,
SMIOPHI  TIOCTPOEHBI IMPABWIBHO, HO C CYIIECTBEHHBIMH HApyLIICHUSIMH IPAaBUI
otopmiienns. Ilpu mpoBeaeHNH pacyeTOB MMEIOTCS CYLIECTBEHHBIE MOTEPH TOYHOCTH
BenmuuH. [Ipy BeIBOZE pacdeTHBIX (GOpMyJ JOMyIIeHBl HeKoTopble ommuOku. He Bce
YHCIIOBBIE BEMTUYUHBI B (hOpMyIIax COMPOBOXKIAIOTCS €AMHUIIAMH H3MepeHuil. He Bcerma
HaJ eIUHHWIAMHA W3MEpPEHH BBINOJHEHBI TpaBHJbHBIE NpeoOpa3zoBanus. KpymHble u
MEJIKHE YHCIIOBBIC BEIMYMHBI MPEACTABICHBI B PAa3MUUYHBIX (hopMaTax, MPUBOIAIINX K
HaKaITUBaHUIO OIIMOKH.

Kpurepuii oeHKH <HEy10BJIETBOPUTEIbHO»:

Ecnmu xoTs Obl OWH W3 TEPEUUCICHHBIX KPUTEPHUEB UISI MUHUMAIHHOW OIEHKH HE
co0JII0/1aeTCsl, BBICTABIISIETCS OLICHKA «HEYIOBIETBOPUTEIBHO», paboTa Bo3BpallaeTcs Ha
OpaboTKY.



MuHHCTEPCTBO HayKH U BHICIIET0 oOpa3oBanus Poccuiickoit deneparuu
HuxHekaMCKuil XMMUKO-TEXHOJIOTHUECKU HHCTUTYT

(dhenepaabHOTO TOCYIAPCTBEHHOTO OFOHKETHOTO 00pa30BaTEILHOTO YUPCIKICHHUS
BBICIIIETO OOpa30BaHus
«Ka3aHCKHil HAIMOHAIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUUECKUN YHUBEPCUTET

QakynpTeT Mexanndeckuit Kadenpa Mammn u anmapatoB XUMUYECKUX TPOU3BOICTB

Hanpasnenue noocomosxu:. 18.03.02 «9Hepro- u pecypcocOeperaromniye mporecchl B
XUMUYECKOH TEXHOJIOTUH, HEPTEXUMHUU U OUOTEXHOJIOTHH

KommnuiekT 3aganmii 1J151 NPaKTHYEeCKHUX PpadoT

o pucimiummae 51.0.30 «/IluHaMuKa ¥ IpOYHOCTHh MAIITHH
(naumenosanue oucyuniunor)

Pemenne 3amaum pacueTa BpalalomIerocs Baja MPH ITUKIHMYECKOM XapaKTepe
VW3MEHEHUS HAPSIKECHUM.

3HauYeHUS HATPY30K 33]IaHBI:

- BpalmaronIiii MOMEHT, MepelaBaeMblii Ha Bajl OT IIKMBA PEMEHHOH IMepenavyd WIn
My Tl M1 = 600 Hwm;

- MOMEHTBI Ha pabounx kojecax — M2 = M3 = 300 Hw;

- paauanbHas CUIa JIaBJICHUS HA BaJ CO CTOPOHBI PEMEHHOM IMepeaadu, ACHCTBYOIIAs
B ropu3oHTaIbHOM Mmtockoctr — 2000 H;

- pamuanbHas cuia JaBJICHHWS Ha Bajl CO CTOpPOHBI Kojieca 1, melicTByromiasi B
ropusoHTabHOU TTockocTH — 1000 H;

- paguanmpHas CWJIa JaBJICHUS Ha Baj CO CTOPOHBI Koyieca 2, NeHCTByromas B
BepTHKaIbHOMU mockoctu — 3000 H;

- IUTMHA y9acTKa Baja Mo MoAmHImHIKoM — 20 MM,

- IJIMHA y4acTKa Bajia 1o koysecoM — 60 MM;

- IJIMHA KOHCOJBHOTO y4yacTka — 120 mwm;

- UTMHA y9acTKa Bajia rmoj mkuBoM — 40 mwm;

JUTMHBI OCTaTBHBIX YYACTKOB Bajla BRIOUPAIOTCS CAMOCTOSTEIBHO.

3anmaua pemaetcs ananutudecku 6e3 npumenenuss CAE-nporpamm.

1) mOCTPOUTH AMFOPBI KPYTSIIETO W U3THOAFOIIET0 MOMEHTOB;

2) paccuuTaTh HANPSDKEHHUSI OT MOMEHTOB, BRIOPAHHBIX ISl ONACHOTO CEUYCHHS;

3) mpoBecTH CTaTUYECKWil pacyer, CKIabIBas HANPSHKEHHS I0 TPETeH TeopuH
IPOYHOCTH;

4) BBINOJHHUTH MPOBEPOYHBIN pacyeT Ha yCTAIOCTHYIO MPOYHOCTh MO KOIPPHUIIMECHTY
3araca yCTaJJOCTHOM MPOYHOCTH.
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Kpurtepuu oneHku:

Kpurepuii makcumanbHO# oneHku — 2 fajjia

Dniopsl MOCTPOCHBI NMpaBmwibHO. [IpaBUIbHO HaliieHO omacHoe ceueHue. Pacuer Ha
CTaTMYECKYI0 TMPOYHOCTh BbIMOJMHEH 0e3 omubok. I[IpaBuibHO BBHIOpaHBI 3HAYEHUS
KOA(h(UIIMEHTOB BIMSHUS Pa3MEepOB, YHUCTOTHl OOpPabOTKM TOBEPXHOCTH, KOHIEHTpPALUU
HanpsbkeHuid. [loaydeHo BepHoe pelmieHre Mo Kod(PQUIMEHTY 3amaca YCTalOCTHOM
MIPOYHOCTH.

Kpurepuii MUHUMAIbHON OLleHKH — 2 faJL1a

Ha smropax He coBceM 4YeTko omperensercs tun auauu (rpaduka). He coBceM BepHO
HalJIeHO OomnacHoe ceyeHue. PacyeT Ha CTaTMYECKYHO MPOYHOCTH BBIMOJIHEH C HEKOTOPBIMU
omubkamu. He coBceM KOppeKTHO BBIOpaHbl 3HAUCHUS KOA(D(OUIIMESHTOB BIUSHUS Pa3MEPOB,
YHCTOTHI O00pPa0OTKM TOBEPXHOCTH, KOHIICHTpaluu HanpspkeHuil. [lomydeHo BepHoe
pemeHue Mo KOd(GQUIIMEHTY 3amaca YCTaJIOCTHOM MPOYHOCTH, HO B pacdyeTrax HMEIOTCS
HEKOTOPBIC OIIHOKH.

KpuTepnii oneHkH «Heya0BJIeTBOPUTEIbHO!
OneHka «HEeyJO0BJIETBOPUTEIbHO» BBICTABIISETCS B TOM CIIydae, €CIM HE BBIIOJIHEH XOTs Obl
OJIMH ITyHKT KPUTEPUEB MUHUMAJIBHON OLIEHKH.



MuHuCTEpPCTBO HAyKH U BHICIIETO oOpa3oBanusi Poccuiickoit ®eneparuu
HuxHexkaMCcKuil XUMHKO-TEXHOJIOTUYECKUM HHCTUTYT (PeiepaIbHOrO rOCy1IapCTBEHHOTO
OI0PKETHOT'O 00pa30BATENBLHOTO YUPEXKICHUS
BBICILIETO 00pa30BaHUs
«Ka3aHCKHI1 HAIMOHAIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUYECKU YHUBEPCUTET
dakynbTeT Mexanndeckuit Kadenpa Mamms n anmapaTtoB XMMUYECKUX MTPOU3BOCTB

Hanpasnenue nooecomosxu:. 18.03.02 «3OHepro- m pecypcocOeperaronime
IPOIIECCHl B XMMHWYECKOW TEXHOJOTMH, HEeDTEXUMUU M OHOTESXHOJOTHUH
Ilpoghunv: «MalllMHBI ¥ aNIIapaThl XUMAYCCKUX TPOU3BOJICTBY

KommnuiekT 3aganmii 17151 1a00paTOPHBIX padoT

o qucrmiuinae b1.0.27 «OcHOBBI TEOPUH KOJIeOaHUI U BUOPOYCTONUYNBOCTH»
(raumenosanue oucyuniumoi)

JlabopaTopHnas padora 1

Hcnonp3yss (Qu3MUecKkyl0o MOJeNb ABYXOIMOPHOTO Opyca W JBa WHAMKATOPA
NepEeMEIICHN YacoBOTO THIIA, U3MEPUTH YTOJl MOBOPOTA MOMEPEYHOTO CEYCHHUs Ha JICBOU
HMIapHUPHON omope u mporud Opyca mo cepenune. [IpuMmeHsst pacueTHble 3HEPreTUUecKue
metoasl Mopa u Bepemarnna BbIYHMCINTH Te XK€ BennuuHBL. CpaBHUTH H3MEPEHHBIC U
pacueTHble 3HaYeHUsA. OnpeeNuTh MOrPENIHOCTh n3MepeHus. Cuenarh BBIBOMBI 1O padoTe.
Odopmutsb oTYeT 10 J1abopaTOpHOI padoTe.

JlabopaTopHas padora 2

Ucnonb3yst pusnyeckyro MoJelnb CTaTUYECKH HEOIpeaeTuMoro Opyca U MHIUKATOP
IIEpEMELICHNN YaCOBOT'0 THUIIA, U3MEPUTh MOMEHT 3alllEMJICHUs Ha JeBOU omnope. IIpumenss
pacueTHbIe METOJIbI CHJI U YPAaBHEHHUS TPEX MOMEHTOB BBIYHCIMTH MOMEHT 3alleMJICHUS.
CpaBHUTh HM3MEpPEHHbIE U pacyeTHble 3HaueHHs. OmnpenenuTb MOTPEIIHOCTh HW3MEPEHHUS.
Crnenatb BBIBOJBI 110 pabote. OGOpMHUTH OTYET 10 JIa0OpaTOPHOU padoTe.

JlabopaTopHas padora 3

Hcnons3ys tabmuunblil nporieccop MS Excel, paspaboraiite TabaHUHYIO0 MOAEH IS
pacdera KpUTUYECKON CKOPOCTH BpAIlleHHUs BaJia, TOKA3aHHOTO Ha pUCYHKe. Moiens JoKHA
JOMYCKAaTh BO3MOXKHOCTh BapbUPOBAHHS JUIMHAMH YYacTKOB, JWMAMETPAaMU YYacTKOB,
3HAUEHUSMH COCPEOTOYEHHBIX Macc. [lonoxenue nmop GpUKCUPOBAHO Tak, KaKk MOKA3aHO Ha
pucyske. PacueT kputudeckoil ckopoctu mposectu 1o ¢opmyie Penest, a mporudsl ceueHuit
— criocobom Bepemaruna.

Odopmuts oTueT 1Mo padore.



JlabopaTopHas pabora 4
Hcnons3ys CAE-nporpammer WinCritic u Shaft APM Winmachine, mposecTtu pacyer
KPUTHYECKOM CKOPOCTH BpAIllEHHs Bajia, TOKa3aHHOTO Ha PUCYHKE.

/1

CpaBHHTD Pe3yJIbTaThl, IOJYYEHHBIE TPEMS CIIOCOOAMH:
- TaOJIMYHOM MOJIETIBIO U3 PaboTHI 3;

- mporpammoit WinCritic;

- moaynem Shaft cuctemsr Winmachine.

PaccuuTaTh 1ucriepcuio pe3yJibTaToB.

Kpurtepun oneHku:

Kpurepuii MakcuMaIbHOM OlleHKH — 5 0a/J10B

N3MepeHus: BBINOJHEHBI C BBICOKOW CTEIEHBIO CAMOCTOSTEIBHOCTH. [ pamMOTHO
WCIIOJIb30BaHbl MHCTPYMEHTHI U3MEPEHUS] — IITAHTCHIUPKYIb U UHAUKATOP MEPEMEIICHHUI
yacoBoro Tuna. IlorpemHocts u3mepenuid He mpesbiiaet 1%. PacueTsl BbionHEHb 0e3
ommnbok. ['paduueckue MOCTPOCHHUS CHENAaHBl AaKKypaTHO W C COOJIIOJICHHEM BCeX
TpeboBaHuii. PacxoxaeHus B pe3ysibTaTaxX, MOJTYYCHHBIX OMBITHBIM ITyTEM U PACUETHBIMH
MeTosaMu, He mpesblmatoT 1%. Caenanbl OOLIMPHBIE U TPAMOTHBIE BBIBOJBI MO padoTe.
Otuet odopmiieH aKKypaTHO U B TpeOyeMoM oObeMme.

Kpurepuii ouenku na 3,5 6a/10B

W3mepeHust BBINOJHEHBI € XOPOLIEH CTENEeHbI0 CaMOCTOATENbHOCTH. B 1enom,
IPABWIBHO HCIOJIb30BaHbl MHCTPYMEHTHl M3MEPEHMsSI — IITAHT€HUUPKYJIb U WHIUKATOP
nepeMenieHnii yacoBoro Ttuma. I[lorpemHocTs m3MepeHuil He mpeBbimaer 3%. PacueTs
BBINOJIHEHBI 0€3 CyIIEeCTBEHHBIX OMMOOK. I'paduueckue mocTpoeHus caeaaHbl XOpOUIo U ¢
cOOMIOIGHUEM TIOYTH Bcex TpeOoBaHMid. PacxokaeHuss B pe3ylbraTax, MOJTYYEHHBIX
OTBITHBIM IyTEM M PacuyeTHHIMH METOJaMH, He mpeBbimaroT 3%. CremaHbl MpaBHIbHBIC
BbIBOJIBI O paboTe. OTueT oQopMIiIeH XOpOIIo U B TpeOyeMoM o0beMe.

Kpurepuii MUHUMAIbHON OLlEHKH — 2 §AJLT0B

WN3mepenuss  BBINOJHEHBI €  HEKOTOPOM  IMOMOLIpI0  mpenonasarens. llpu
UCIIOJIb30BAHUHM MHCTPYMEHTOB U3MEPEHUS — IITAHTCHIMPKYJIA U MHANKATOPA NEPEMEIICHUI
4acOBOI'O THUIIA BO3HUKAJIM HEKOTOpBIE 3arpynHeHus. IlorpemHocTe u3MepeHuil He
npebimaer 5%. Pacdersl BBIMOMHEHBI C HECYIIECTBEHHBIMU omubOkamu. ['padudeckue
NOCTPOCHHMSI CHEJIaHbl yIOBJIETBOPUTEIBHO M C COOJIOJIEHUEM OOJIBIIMHCTBA TPEOOBAHMIA.
PacxoxzaeHust B pe3ynbTaTax, HOJYYEHHBIX ONBITHBIM IyTEM M PACUETHBIMU METOJIaMH, HE
npeBbimaoT 5%. CaenaHbl MPAKTUYECKH BEPHBIE BBIBOJLI MO pabore. Otuer odopmiieH
YAOBJIETBOPUTEIBHO U B TOCTATOYHOM OOBEME.

Kpurepuii 0OlieHKH <HEY10BJIETBOPUTEIbHO»!
OreHKa «HEYIOBIICTBOPUTEIHLHO» BBICTABIISICTCS B TOM CJIy4ae, €CIM HE BBIMOJTHEH XOTS OBl
OJIMH MYHKT KPUTEPUEB MUHUMAJILHON OILICHKHU.



MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hampasnenne noarorosku_18.03.02 «QuPCITBX T, HXubT»

(k00 u naumenosanue)

HpO(bI/IJIB/HpOFpaMMa: «MamuHsl 1 armnapaTtbl XUMHYCCKUX ITPOU3BOJACTB»
(raumenosanue)

Temsl pedeparoB

no aucrtuminae 51.0.30 «/[uHaMuKa ¥ IPOYHOCTh MAIIHH
(Haumenosarnue oucyuniumot)

1) 3akoHBI OJHOKPATHOTO IeGOPMHUPOBAHHMS M KPUTEPUU IPOYHOCTH IMPH YMEPECHHBIX
TeMIepaTypax.

2) [Mon3ydecTh U AIUTENbHAS IPOYHOCTh MAaTEPHAJIOB.

3) 3aKOHBI 3HAKOMEPEMEHHOTO (LIUKINYECKOro) Aeh)OPMUPOBAHUS U KPUTSPHU TIPOYHOCTH
IIPU MAJIOLMKIOBOM YCTaJIOCTH.

4) MHOTOLIMKIIOBasl YCTAJIOCTh M PACYET JIOJTOBEYHOCTH.

5) TpemnHOOOpa3oBaHKUE U TPEIIHHOCTOUKOCTD.

6) BepositHoCTHasI (cTaTHCTHYECKAsT) OLICHKA TPOYHOCTH.

7) Jemmnupyromas criocOOHOCTh KOHCTPYKIIMOHHBIX MaTePHAJIOB.

8) IIpo4HOCTH JOMATOK TypOOMAIIIHH.

9) [IpOoYHOCTH AUCKOB U POTOPOB.

10) Hampspkenus u 1eopManui KOPITyCOB B YCIOBHSIX YIIPYTOCTH.

11) UHepuust MOBOPOTA ¥ THPOCKOMTMYECKOE JICUCTBHE TUCKOB.

12) KosnebaHust MHOTOMAacCOBBIX POTOPHBIX CHCTEM.

13) BubpannoHHas HaIEKHOCTh TypOOarperaTos.

14) [IpumeHeHHe OOLIMX METOI0B MEXaHHUKH K 3a/1auaM MPOYHOCTH M BUOPAIHH.

15) Pacyer coOCTBEHHBIX 4acTOT ¥ (hopM KoJieOaHmii 10 MeTory PuTia.

16) OcHOBBI METO/1a KOHEUHBIX 3JIEMEHTOB.

17) DHepreTuueckre METOIbI ONPE/ICIICHHS IEPEMEIICHUH B 3a/ja4aX pacyeTa KpUTHIECKOM
CKOpPOCTH BpaIlleHUs BaJa.

18) Crartuyecku HeomlpeaeIrMble CXEMbl Opyca B 3ajladax MEXaHHWKH Je(hopMHUPyeMOro
TBEPJIOTO Tea.



Kpurtepuu oneHku:

MunumajnbHoe 4ucio OamioB — 4 0a/uiOB BBICTABISAECTCS IMPU HEIOCTATOYHOU
CTETICHU PACKPBITUS TEMBI B XOJI€ CBOCTO BBICTYIUICHUS, TIPUBEICHNS HEUCTKUX apTyMEHTOB
U HE BIIOJIHE aKTMBHOE YYacTHE B JIUCKYCCHH IO MpoOjieMe, KoTopasi OblIa pacKpbiTa B X0JI¢
JIOKJIaa.

MakcuMmaiibHOe unciao 0OamuioB — 8 0auioB BBICTABISCTCS IMPHU IOJHOIEHHOM
PacCKpBITHM TEMBI B XOJE€ CBOETO BBICTYIUICHHsSI, TPUBEICHUS YETKUX apryMEHTOB U
JIOKa3aTeIbCTB, a TaK)Ke aKTMBHOE Y4YaCTHE B JUCKYCCHH IO TIpoOiieMe, KoTopas OblLia
packpbITa B X0/ IOKIAa.
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