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Ilepedyenb KOMIETEHIUI € YKA3aHMEM 3TANOB UX GOPMUPOBAHUA

Komnerenmnus.

OIIK-2 CnocobeH wuCHONB30BaTh MaTeMaTHUecKue, ¢u3nveckne, (HU3NKO-
XAMHYECKUE, XHUMHUYECKHE METOABl [UIsl pelleHus 3amad  npodeccroHaabHOU
nesTeNnbHOCTH MHANKATOPHI TOCTHKEHUS KOMITETEHIIUU:

OIIK-2.1 3naer maremarnueckue, pusndeckue, (PU3NKO-XUMHUECKHE, XUMHUYCCKHE
METOJIBI JIJISL PEIICHUs 3a/1a4 MPOGECCUOHALHOM NeITeIbHOCTH

OIIK-2.2 VYmeer wucrnoib30BaTh MaremaTHdeckue, Qusnueckue, ¢GU3HKO-
XUMHUYECKHE, XUMUYECKHE METONbl JJs pemeHus 3anad  npodecCUOHATBLHON

JESITEITLHOCTHA
OIIK-2.3 Brnameer MareMaTHYeCKUMH, (PU3NUECKUMH, (UZUKO-XUMHUUYECKUMH,
XUMHUYECKHUMHU METOaMU I pelieHus 3a1a49 MpodhecCHOHATbLHON AeATEIbHOCTH

WNHpeke Otans! GOPMUPOBAHUS KOMIETEHIHH Hanmenosanmne oieHOYHOIO
KOMIICTEHII cpencTa
v Jlexrum [TpakTiaeckue JlaGoparop.
3aHATUA 3aHATUSA
OIlK-2.1 [Tema 1, Tema 2,Tema 1, Tema 2,Tema 7, Tema 8, |Texymuii KOHTPOIIb,
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 padoTa, SK3aMeH
Tema 9
OIlK-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 maboparopHas pabora,
Tema 5, Tema 6,Tema 5, Tema 6 pacueTHo-Tpaduyeckas pabdoTa,
Tema 7, Tema 8, KOHTPOJIbHAs paboTa, SK3aMeH
Tema 9
OIlK-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 paborta,
Tema 5, Tema 6,Tema 5, Tema 6 pacueTHo-Tpaduyeckas paboTa,
Tema 7, Tema 8§, KOHTpOJIbHAsA paboTa, SK3aMeH
Tema 9




IlepeveHb OLIEHOYHBIX CPEACTB MO TUCHUILINHE (MOTYJIIO0)
OuHasi 1 04HO-32049HAsA POPMBI 00yUeHUS

HasBanue Jlanaso OleHOK Komn-Bo Bcero
MUH - MaKC
JlaGoparopHbie 3aHsATUA 1-3 4 4-12
[IpakTrueckue 3aHATUSA 2 9 18- 18
Pedepatsr 2-6 1 2-6
PacuetHo-rpaduueckas pabora 4-8 1 4-8
Kontponpshas pabora 4-8 1 4-8
Keiic-3amaua 4-8 1 4-8
Texymumii peiiTuHT 36 - 60

IIkana oueHuBaHUA

Hudpos | Beipaxken |CnoBecHo KpuTtepuu oueHKH HHIMKATOPOB IOCTHKEHHs IPH (hopMe KOHTPOJIS:
oe ue B e IK3aMeH
BbIpaxe | 0aju1ax: | BbIpaKeH
HHUe ne
OLieHKAa «OTJIMYHO» BBICTABJIACTCS CTYICHTY, €CIIH TEOPETHYECKOE CONCpIKAHUE
Kypca OCBOEHO IIOJHOCTBEIO, 0e3 IpoOesoB; MCYepIBIBAIOIIE, IOCIEeN0BATEIbHO,
YETKO W JIOTHYECKH CTPOMHO H3JaraeT Marepuai; CBOOOJHO CIPABISACTCS C
5 87-100 | Ovmano |*A@4aMH, BONIPOCAMU M JAPYTHMH BUJAMH NPHMCHCHWS 3HaHWH, HCTONB3YeT B
OTBETE JIOTIOJHUTEIbHBIH MaTepHan BCe MPEIyCMOTPEHHBIC MPOTPaMMON 3aTaHusl
BBITIOJIHEHBI, Ka4eCTBO MX BBIOJIHEHUS OLIGHEHO YHCIOM OajuioB, OJHM3KUM K
MaKCI/IMaJ'II)HOMy; aHaJIU3UpyeT IMMOJIYUCHHBIC pe3yanaTLI; IIPOSABIIACT
CaMOCTOSTEIBHOCTB IIPH BBINOJIHCHUH 33IaHUH
OLeHKa «XOpOILO» BBICTABISETCS CTYIEHTY, €CIH TEOPETUYECKOe COJCepiKaHue
Kypca OCBOCHO TIOMHOCTbIO, HEOOXOAMMBIC MPAKTUYECKHE KOMIICTCHIUH B
4 74-86 | Xopomo OCHOBHOM C(OPMHpOBAHBEI, BCE MPELyCMOTPEHHbIE NPOrpaMMONH OOydYeHUS
yueOHbIC 3aJaHus BBIMOJHEHBI, KAYECTBO MX BBIMONHECHUS JOCTATOYHO BBICOKOE.
CTyzmeHT TBepIO 3HAeT MaTepHall, TPaMOTHO M IO CYIIECTBY H3JIaraeT ero, He
JIOTyCKasi CYIISCTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC.
OLeHKa «yIOBJIECTBOPUTEIHHO» BBICTABIACTCS CTYICHTY, €CIIH TEOPETHYECKOe
COJIep’KaHHe Kypca OCBOCHO 4YaCTHYHO, HO MpOOeNbl HE HOCAT CYLIECTBEHHOTO
VY noBieTB |xapaktepa, OOJBIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMOi 3a/laHUil BBIMOIHEHO,
3 60-73 |opuTensH [HO B HMX HMEIOTCS OIIMOKH, MPH OTBETE HA ITOCTABJICHHBIA BOIPOC CTYICHT
0 JOIyCKaeT  HETOYHOCTH,  HEJOCTATOYHO  MpaBHIbHbIE  (HOPMYJIMPOBKH,
HaOJIIONAIOTCST HapyLIeHWs JIOTMYECKOH IOCNIeNOBATeIbHOCTH B  HM3JIOKCHUH
MIPOrPaMMHOI0 MaTepHuala.
OLeHKa «HEYZOBIECTBOPUTEIBHO» BBICTABIACTCS CTYICHTY, €CJIM OH HE 3HaeT
3HAYUTENPHOW YACTH MPOrPAMMHOIO MaTepuaia, IOMyCKAaeT CYIIeCTBECHHBIC
Heynosie [ommbKy, HEYBEpeHHO, ¢ OONBIIMMH 3aTPyIHEHHSAMH BBIIOJHSACT NPAKTHYCCKHE
2 Hwkxe 60 |TBOpHTENH|pabOThl, HEOOXOAMMBIE IPAKTUYECKHE KOMIETEHIMH He Cc(HOPMHUPOBAHBI,
HO OONBIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMON OOy4eHHs y4YeOHBIX 3aJaHHil He

BBIIIOJTHCHO, Ka4Y€CTBO HX BBIIIOJHCHHUA OICHCHO YHCJIOM 68.J'IJ'IOB, OJIM3KHM K
MHWHUMAJIbHOMY




KpaTkas xapakTepucTuKa OlleHOYHBIX CPeICTBA

Ne  mMeHOBaHue Kpatkas xapakrepucTruka OIIEeHOYHOT'O CPECTBa [IpencraBnenue
n/m |OLEHOYHOTO OLICHOYHOTO
CpeicTBa cpenctBa B GhoHjIE
1 2 3 4
1. |JlaGopartopHas D710 BUJ yueOHOM paboThl, LIEIbIO KOTOPOH siBisieTcs | Tembl 1abopaTOpHBIX
pabota u3ydeHue (KCClieI0BaHNe, H3MEPEHUE) XapaKTEePUCTHK |paboT, KOHTPOJIbHBIC
naboparopHoro oobekra. Llens mabopaTopHbix BOTIPOCHI IO TEME
3aHATHI. OCBOCHHE U3y4aeMOl yueOHOM TUCIMIUIMHEI; |J1a00paTOpHOI paboTshI,
MPUOOpETEHNE HABBIKOB IPAKTHYECKOTO MPUMEHEHHS | BOITPOCHI K
3HAHHUN Y4eOHOW AUCIHTUIMHBI (IUCIHMIUINH) C KOJIJIOKBUYMY
HCTIOJIb30BAHUEM TEXHUUCCKUX CPEACTB U (MIIN)
o0opymoBaHUS
2. |IIpaktuueckoe B xone npaktuyeckux paboT CTy/ICHTHI OBlaIeBalOT | TeMbl MPaKTHYECKHUX
3aHATHE YMEHHSIMH TI0JIb30BaThCs pab0TaTh C HOPMATHUBHBIMHU | 3QHSTHIA;
JIOKYMEHTaMH M HHCTPYKTUBHBIMH MaTepHalaMH, KOHTPOJIbHbIE
CIPAaBOYHHKAMHM, COCTABIISATH TEXHUYECKYIO BOTIPOCHI U 33/1aHUS
JOKYMEHTAIHIO; BBITIOIHATH YEPTEXKH, CXEMBI, 0 TeMe
TaOJMIIBI, pelaTh Pa3HOro Poja 3aJauH, 1eaTh MIPAKTUYECKOTO
BBIYUCIICHHS, ONIPEEIIATh XapaKTEPUCTHKH PA3INYHBIX |3aHATHUS
BEIIECTB, OOBEKTOB, sBJIeHUH. Llens mpakTuueckux
3aHATUN 3aKJII0OYAETCs B BBIPAOOTKE Y CTYJIEHTOB
HaBbIKOB MPUMEHEHUS MOTYYSHHbIX 3HAHUN A5
pelIeHys MPaKTUYECKUX 3a/1ad B IIPOLIECCE COBMECTHOM
JESITeIbHOCTH C NIPETNoiaBaTesIMHU.
3. | KoutposbHas CpencTBo NpoBepKH YMEHUN MPUMEHSTH MoydeHHble | KomruiekT
pabota 3HaHUS JUI PEeLIeHUs 3a7a4 ONPEACICHHOrO TUMA [0 | KOHTPOJIBHBIX 3a1aHUH
TEME WIN Pa3Jely. 110 BapHaHTaM
4. PacuetHo- CpencTBo NpoBEpKH YMEHUI IPUMEHSTH NOJTy4eHHble | KOMIUIEKT 3amaHuil aus
rpaduueckas 3HaHUs 110 3apaHee OINPEIeIICHHON METOTUKE JUIS BBINIOJIHEHUSI PACYETHO-
pabora pelIeHus 3a4a4 WU 3a1aHUH 110 MOJTYJIIO WITH rpaduueckoi paboTh

JUCHUININHE B LICTIOM.




MuHuCcTEepCTBO HayKH U BHICIIETO oOpa3oBanus Poccuiickoit denepanun
HmxHEeKkaMCKUH XUMHKO-TEXHOJIOTHUECKH HHCTUTYT
benepaabHOTO TOCYJAPCTBEHHOTO OOHKETHOTO 00pa30BaTEILHOTO YUPEIKIACHUS
BBICIIIETO 00pa30BaHUS
«KazaHCcKuil HaIlMOHAJIBHBIN HCCIE0BATENIbCKUI TEXHOIOTMUECKUN YHUBEPCUTET»
@Dakyremem MexaHUYECKUN

Kagheopa Mamys u annapaToB XUMHUYECKHX IPOU3BOJICTB

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

KomiuiekT 3aianmii 1Jisi MPoBeAeHUsI MPOMEKYTOYHOM aTTecTanuu (3K3aMeHa)

o qucruiuinae 51.0.30 «/IluHaMuKa ¥ IPOYHOCTHh MALLIH
(naumenosanue oucyuniunor)

Bomnpockl k 3K3aMeHAIMOHHBIM OMJIeTaM

1. PaGora cratuyeckoil u AuHamuueckon cui. [lorennuansHas sHeprus nedopmaiu 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 PEIICHUS 3a/laddl OIpeleieHUs MepeMEelIeHU Mmpu
u3ruoe.

7. Meron cuin. [IpriioxxeHne MeToia K pacueTy IepeMeIIeHUI cedeHUi Opyca H pelieHUIO
CTaTUYECKH HEONpPeIeTMMBIX 3a/a4.

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

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

10. Ilpuwamun Mamambepa k pacueTy Opyca Npu paBHOYCKOPEHHOM JIBHDKEHHH.
Koaddurnment nunaMuaHOCTH.

11. Ipunmun JlamamGepa K pacyeTy Opyca TpH yAapHOM BO3JIEHCTBUU HArpy3KHU.
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 BpalIeHHs Bajla C OJHOW COCPEJOTOYEHHOM Maccou
AQHATUTUYECKUM CIIOCOOOM.

16. Pacuer KpUTHUECKOM CKOPOCTH BpaIleHUs Bajia C JBYMs COCPEJOTOUEHHBIMU MacCaMu
AHAIUTUYECKHUM CIIOCOOOM.

17. Dueprernueckuii meron Penes. Pacuer kpuTHYECKON CKOpPOCTH BpallleHHUsI Bajia C
HECKOJIBKUMHU COCPEOTOYEHHBIMU MaccaMu.

18. IIporpammubie cpenctBa u CAIIP, mpemnHazHadeHHBIE IS pacdeTra KoJieOaHHM
MEXaHUYECKHX CUCTEM.

19. TloBTOpHO-TIEpEMEHHOE BO3JEHCTBUE HArpy3ku. LIuKibl mepeMeHbl HanpsKEHUU.
Pacuet 0CHOBHBIX MapaMeTPOB LIUKJIOB

20. Ilonatne 00 yCTalOCTHOM paspymieHuH. [IpUYMHBI W MEXaHW3M YCTaJOCTHOTO
pa3pyuieHusi. Pacuer Ha BBIHOCIMBOCTS.

21. OnbiTHOE ompeseNieHne Mpezesia BHIHOCIMBOCTH MaTepuana. BriusHue Ha mpenen
BBIHOCJIMBOCTH Pa3IMYHBIX (PAKTOPOB.



22. Koopdumment npuBeneHus mnukma. Pacder koddduumenTta 3amaca yCTalOCTHOM
NIPOYHOCTH TIPH CIOXKHOH JedopmMariu.

23. [IpoBepouHbIii pacdeT Bajia Ha BHIHOCIUBOCTH MPH COBMECTHOM JICWCTBHHM M3rHbOa U
KpyUYCHHUS.

24. Tlporpammusie cpeactBa u CAIIP, mpemHa3HadyeHHbIE Ui pacdyera Baja Ha
YCTaJOCTHYIO IPOYHOCTH MPH CIOKHOM JieopMalHH.

Kpurepnu onenku 3x3aMeHa 1o JUCHUILIMHE B 0ajiax

CryneHT nomyckaercss K JK3aMEHY [0 [IHUCHUIUIMHE B CIIy4ae BBINOJIHEHUS UM
y4eOHOro IUTaHa MO JUCIUIUIMHE. BBIMOJHEHUS KOHTPOJBHBIX M PacUyeTHO-TPadUUIECKHX
pabot. B cinyuyae Hanuuus yueOHOM 3a/10J5KEHHOCTH MJIM MPOIYCKOB CTYJEHT OTpadaThIBaeT
COOTBETCTBYIOLIME 3aHATHS B (hopMe, MpeUI0AKEHHOHN IIPeroiaBaTesieM U MPeICTaBICHHON B
paboueii mporpaMme JUCLUITINHBI.

OueHnBaHue CTYJAEHTA HA IK3aMeHe

Ha sx3amene cTyneHTy mnpeajaraercs OWJIET, COCTOSIIMA U3 JBYX TEOPETHUYECKUX
BonpocoB. [locine oTBeTa HAa KaXKIBIA BOMNPOC CTYIAEHTY MOTYT OBITh  3a/JaHbl
JIOTIOTHUTEIIbHBIC YTOYHSIONINE BOTPOCHI, TPEOYIOME KPAaTKOro OTBeTa. J[OmOJHUTEIbHBIC
BOIPOCHI, KaK MPABUJIO, 33JIal0TCS MIPU HETIOJHOM OTBETE M HY>KHBI JUJIsl Oojiee aJeKBaTHOTO
OIlCHUBaAHUS 3HAHUH.

Hrorosas arrecranus Ha 3x3ameHe — makcumym 40 Gamto. torosas arrecranus Ha
9K3aMeHe HaunHaeTcs ¢ 24 6amioB (CTyAeHThI MOT'YT HaOpaTh Ha dk3ameHe 24 — 40 6aios).
CryzaeHT, MOMY4YUBIINI Ha dK3aMeHe MeHee 24 0ajioB, CYMTAETCS HE CAABIIMM MPEIMET -
BHE 3aBHCHMOCTH OT CyMMbI OaJlJIOB.

KpuTepun onieHKH YCTHBIX OTBETOB.

Kputepuii onenku «otanano» (35-40 6amioB): OTBET OLIEHUBACTCS HA «OTIUYHO,
€CIi 00YyJarOIIUICS: MOJIHO PACKPBUI COIEpKaHUEe MaTepuana B 00beMe, MPeayCMOTPEHHOM
IPOTPaMMOM; U3J0XKHII MaTepUall TPAMOTHBIM SI3BIKOM, TOYHO HCIOJB3YS OOIICTTPHHATYIO
TEPMUHOJIOTUI0O M CHMBOJHKY, B OIPEAEICHHON JOrMYECKOM TOCIe10BaTeIbHOCTH,;
NPaBUJIBHO BBHIMOJHUI PUCYHKH, YEPTEKH, TpauKu, COMyTCTBYIOUIME OTBETY, IOKAa3al
YMEHHE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU MPUMEpPaMH, IPOJAEMOHCTPUPOBAI 3HAHNE
TEOPUH paHEe HW3YYCHHBIX COIMYTCTBYIOIIUX TeM, C(HOPMUPOBAHHOCTh WU YCTOWYMBOCTH
UCTIOJB3yEMbIX MIPU OTBETE YMEHHI M HABBIKOB; OTBEUA] CaMOCTOSTENBHO, 0€3 HaBOAIINX
BOTIPOCOB  TIPEMOJABATENsA; BO3MOXXHBI OJHa — JBE HETOYHOCTH TPU OCBEIICHUE
BTOPOCTENIEHHBIX BOMPOCOB WJIM B BBIKIAJKaX, KOTOPbIEe OOYYAIOUIUICS JIETKO HCIPABHII
nocJjie 3amMeuaHus npenogasareis. Kpurepuii onenku «xopomo» (30-34 6amios):

OTBeT OILIEHUBAETCS HA «XOPOII0>», €CIH YIOBIETBOPSET B OCHOBHOM TpeOOBAaHUSAM Ha
OLICHKY «OTJIMYHO», HO TPU ITOM HMEET HEKOTOPhIE W3 HEJOCTAaTKOB. B H3JI0)KCHUHU
JOMyIIEHBI HEOOJbIIINE TTPOOEITbI, HE UCKA3UBIIUE COACPKAHUE OTBETA; JOMYIICHBI OIWH —
JIBa HeIOdYeTa NpPU OCBEIIEHWH OCHOBHOTO COJIEpP)KaHUS OTBETA, HCIPABJICHHBIC IOCIE
3aMeYaHus MPeToaBaTess; JOMyIeHbl OMMOKa Hiu Ooiee ABYX HEIOUETOB IPH OCBEIICHUU
BTOPOCTEINICHHBIX BOMPOCOB HJIM B BBIKJIAJKAX, JISTKO HCIIPABJICHHBIC IOCIIE 3aMEYaHUs
Ipero/1aBaTeIs.

Kputepuii  OlEHKH  «ynOBIETBOpHTENBbHO»  (24-29  GamnoB):  Onenka
«yJIOBJICTBOPHUTEIHHO» CTABUTCS B CICIYIOMINX CIy4asX: HETMOJIHO PACKPBITO COJNEP)KaHUE
marepuana (comepkaHhe H3JI0KEHO (parMeHTapHO, HE BCerga IOCIEeIOBAaTEeIbHO), HO
NOKa3aHo 00Iee MOHUMAaHUE BOMPOCa M MPOJIEMOHCTPHPOBAHBI YMEHUS, JOCTATOYHBIE /IS
YCBOGHUSI TPOTPAMMHOTO MarepHhala, MMEIUCh 3aTPyIHEHHUS WU JIOMYIICHBI OIMOKUA B
OTIPE/ICTICHUA TEPMHUHOJIOTHH JIUCIUIUIMHBI, YepPTekKaX, BBIKIAJKAX, UCIPABICHHBIC IMOCIIE



HECKOJIBKUX HABOJSIIHUX BOMPOCOB IMPEMNoJaBareis; OOYyJarolIuiicss HE CIpaBWICS C
MPUMEHEHHEM TEOPHHM B HOBOM CHUTYaIlMU TPH BBIMOJHEHUU MPAKTUYECKOTO 3aaHus, HO
BBITIOJTHHT 33/IaHUST 00S13aTEILHOTO YPOBHSI CIIOKHOCTH 10 JAHHOW TeME; IPH JOCTAaTOUHOM
3HAHUM TEOPETHYECKOTO MaTepHajia BBISBICHA HEIOCTaTo4YHas CHOPMUPOBAHHOCTH
OCHOBHBIX YMEHUM U HaBBIKOB.

Ol1leHKa «HEYIOBJIETBOPUTEILHO» CTAaBUTCA B CICAYIOIMIMX CIyYasx. HE PACKPBITO
OCHOBHOE COJICp)KaHHE YydYeOHOro MaTepHaia; OOHAapy»KEHO HE3HaHHE OO0yYaroIIIMCS
Oonpiield WM HaubOojee Ba)XHOM dYacTH Y4yeOHOTO MaTepualia; IOMYIIEHBI OIIMOKU B
ompeeNieHnd TOHATUH, MPU HUCIOJB30BAHUM TEPMHUHOJOTHU JWCIUIUIMHBI, B PHUCYHKaX,
yepTekax WM rpadukax, B BBIKJIAQJKaX, KOTOPHIE HE HCIPABICHBI IOCIAE HECKOJIBKUX
HABOAIIMX BOMPOCOB MpenoaBateiis, MeHee 60 % yueOHnoro marepuana (0-23 6amna).

Oo0mas kanaccupuxkanus OIIMOOK

[lpu oneHke 3HAHWW W YMEHHU YYallUXCS YYHTHIBAIOTCS Bce OMMOKHM (rpyObie U
HerpyObIe) ¥ HETOUETHI.

['pyObiMU cuuTarOTCs OUIMOKH: HE3HAHUE ONPEeSICHUs] OCHOBHBIX MOHATHUI, 3aKOHOB,
NPaBUJI, OCHOBHBIX MOJOXEHHH TEOpPUH, HE3HaHUuE (GOopMys, OOUICTIPUHATHIX CHMBOJIOB
0003HaYeHU BEIUYMH, E€IUHUL HUX HM3MEpPEHHs; HE3HAHHE HAMMEHOBAHUW €JIMHUIL
U3MEpPEHUs; HEYMEHHME BBIICIUTh B OTBETE IJIaBHOE, HEYMEHHUE IIPUMEHATh 3HAHU,
ITOPUTMBI JJIS1 pELICHU 3a]1a4; HEyMEHHUE JeaTh BHIBOIbI U 0000IIEHHS; HEyMEHHUE YUTATh
U CTPOUTh TpaduKu; HEYMEHHE TIOJIb30BAThCS TEPBOMCTOYHUKAMHU, YYCOHUKOM U
CIPAaBOYHUKAMH; MOTEPsl KOPHS WM COXPAHEHUE IOCTOPOHHEr0 KOPHsI; OTOpachlBaHue 0e3
OOBSICHEHUH OJIHOTO U3 HUX; PaBHO3HAUHbIE UM ONIMOKH; BBIYMCIUTEIbHBIE OIIMOKHU, €CIIU
OHM HE SIBJIAIOTCS ONUCKOM; JJOTMYECKUE OLINOKHU.

K mHerpyObiM ommbOkamM OTHOCATCA: HETOYHOCTb (DOPMYJIMPOBOK, OIpeaeTeHuH,
NOHSTHM, TEOPHUH, BbI3BaHHAs HEIOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIIPENEIAEMOTO
MOHATUS WIM 3aMEHOM OJHOIO - JBYX W3 3THUX IIPU3HAKOB BTOPOCTEIIEHHBIMHU; HETOYHOCTH
rpaduka; HepalMOHAIbHBIN METOJ PEIICHUS 3a]a4l WJIK HETOCTATOYHO MPOJAYMaHHBIN IU1aH
oTBeTa (HapyIICHHE JIOTUKH, TOJJMEHA OTIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMHU);
HepalMoHaIbHBIE METOABI PabOTBI CO CHPABOYHOW M APYrOM JIMTEPATypoH; HEyMEHHe
pemaTh 3a/1a4H, BBITIOIHIT 3a/laHUs B 00IIIEM BHUJIE.

Henoueramu sBIsIOTCS: HepallMOHAIbHbIE IPUEMbl BHIYMCIEHUN U MPeoOpa30BaHMIA;
HEOpE)KHOE BBIIIOJTHEHHE 3aIncell, yepTexel, cxeM, rpauKoB.



MuHHCTEpPCTBO HAYKH U BBICIIET0 oOpa3oBanus Poccuiickoit deneparuu
HwxnekaMCcKknii XUMUKO-TEXHOJIOTUYECKUN HHCTUTYT
denepanbHOTro TOCYIapCTBEHHOTO OFOHKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO MPOPECCUOHAIBHOIO 00pa30BAHMUS
«Ka3aHCKHI1 HAIMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTUUECKU YHUBEPCUTET

@axyrvmem MexaHUYECKUI
Kagheopa Maiivs 1 annapatoB XMMUYECKUX 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 3aianuii 1Jisi KOHTPOJIbHOI PadoThl (04HASI 1 0YHO-3204Has (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.

_’.
P
q M q
A
L
7 ¢ Z
7
‘0,4M P 0,4m p 0,4 m P 0,4m P 0,4m _
[ T g T o 7

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 3a1aHHIO KOHTPOJIBHON paOOThI

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. Pacuetnas cxema Opyca K 3a1aHHIO KOHTPOJIBHON paOOThI

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 3a1aHuI0 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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Pucynok. Pacuetnas cxema Opyca K 3a1aHUI0 KOHTPOJIBHOUN paOOThI
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 3a1aHHIO 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.
3Ha4YeHHs BHEIIHMX HAarpy3ok 3aganel: P =4 xH; M = 3 kHwm; 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 3a1aHUIO 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. Pacuetnas cxema Opyca K 3a1aHUIO 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. Pacuetnas cxema Opyca K 3a1aHUIO 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. Pacuetnas cxema Opyca K 3a1aHHIO KOHTPOJIBHON pabOThI



Bapuant 12

Onpenenuts CUIIBI JaBJIEHUS HA BaJl HAa €r0 OMopax, pacyeTHasi CXxema KOTOpOro
MOoKa3aHa Ha pUCyHKe. Peakiiuu Ha omopax paccuutath MeToaoM cuil. KoaduimeHTo
KaHOHUYECKUX YPaBHEHHI METOa CUJI ONIPEAENIUTh C TOMOIIIbI0 criocoba Bepemaruna.
JInameTp Bajia Ha BCEX €ro y4acTKax OJMHAKOBBIM.

3HaucHMs BHEIITHUX Harpy3ok 3aganel: P =4 xH; M = 3 xHwm; g = 2 kH/m.
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Pucynok. Pacuernas cxema Opyca K 3aJaHHIO KOHTPOJIBHOU PabOTHI

Bapuant 13

OnpenenuTs CUIIbI IaBJIEHUS HA BaJl HA €ro onopax, pacueTHasi CXeMa KOTOpOro
MOoKa3aHa Ha pUCyHKe. Peakiinu Ha omopax paccuutath MeToaoM cuil. KoaduimeHTo
KaHOHUYECKUX YPaBHEHHI METOa CUJT ONIPEACIIUTh C TOMOIIbI0 criocoba Bepemaruna.
JInameTp Bajia Ha BCEX €ro y4acTKax OJMHAKOBBIM.

3HaucHMs BHEIITHUX Harpy3ok 3aganel: P =4 xkH; M = 3 xHwm; g = 2 kH/m.
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Pucynok. Pacuetnas cxema Opyca K 3aJaHHIO KOHTPOJIbHON pabOThI

BapuanTt 14

OmnpenenuTs CUIIBI AABJICHUS HA BaJl HA €r0 ONOpax, PaCYeTHas CXeMa KOTOPOro
MoKa3aHa Ha pucyHke. Peakuuu Ha onopax paccuurars MeTofoM cuil. KoadduunenTs
KaHOHUYECKUX ypaBHEHUH METO/a CUJI ONPENIeNINTh ¢ HOMOIIbIO criocoba Bepermaruna.
JlnameTp Baja Ha BCEX €ro y4yacTKax OJIMHAKOBBIN.

3HauyeHus BHEITHUX Harpy3ok 3ananbl: P =4 xkH; M = 3 xHwm; q = 2 kH/m.
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PucyHnok. Pacuetnas cxema Opyca K 3aJaHHIO0 KOHTPOJIBHOU paboThI

Bapmuanr 15

OmnpenenuTh CUIIBI JaBIICHUS HA BaJl HA €r0 OMOpaXx, pacyeTHas CXeMa KOTOPOTro
NoKa3aHa Ha pucyHke. Peakuuu Ha ornopax paccuuTtaTh MeToioM cuil. KoadduumeHTs
KaHOHWYECKUX YPaBHEHUIN METO/1a CHII OTIPEJICIIUTh C TTIOMOIIBI0 crioco0a Bepemiaruna.
JlmameTp Baja Ha BCEX €ro y4acTKax OJIMHAKOBBIN.

3HaucHMs BHEIIHUX Harpy3ok 3aganel: P =4 xkH; M = 3 xkHwm; g = 2 kH/m.
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Pucynok. Pacuetnas cxema Opyca K 3aJaHHIO KOHTPOJIBHON pabOThI

Bapuanr 16

OmnpenenuTh CUIIBI JaBIICHUS HA BaJl HA €r0 OMOpaXx, pacyeTHas CXeMa KOTOPOTro
MOKa3aHa Ha prcyHKe. Peakiuu Ha onopax paccuntarh MetoaoM cui. Koaddummentsr
KaHOHMYECKUX YPaBHEHUH METO/1a CHII OTIPEICTUTh ¢ IOMOIIBIO crtocoba Bepemaruna.
JlmameTp Bajia Ha BCEX €r0 yJacTKaX OJMHAKOBBIMA.

3HaveHus BHEIIHUX HArpy3ok 3amansl: P = 4 kH; M = 3 kHwm; q = 2 kH/m.
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PucyHnok. Pacuetnas cxema Opyca K 3aJaHHIO0 KOHTPOJIBHOM paboThI



KpuTepuii ouenku na 8 6a,1J10B :

Brimonnenslr Bce TpeboBaHuUsl 3aaHus K pabote. PacueTrHbie CXEeMbI, SMIOPHI
MOCTPOEHBI MPaBWIBHO C COOJIIOJIEHHEM MaciTada U mpaBuil opopmieHusi. PacyeTst
BBITIOJTHEHBI C IOCTATOYHOM CTEMEeHBI0 TOYHOCTHU. [I0Ka3aH BRIBOA pacyeTHBIX (HOPMYII.
UwucnoBeie BemWYWHBI B (opMysax CONMPOBOXKIAIOTCA eAWMHUIIAMH W3MepeHui. Han
€IMHUIIAMH N3MEPCHHI BBITIOJIHCHBI TTPaBUIbHBIC ITpeoOpa3oBanus. KpymHbie n Menkue
YHCJIOBBIE BEJIMYMHBI TPEJCTABIEHB B TOKa3aTeIbHOW (opMe - MaTeMaTUYeCKHe
JIEWCTBUS HAJT HUMHU BBITIOJIHEHBI O€3 OIINOOK.

Kpurepmuii oueHkn Ha 6 0a/1710B!

Brinonnensl Bce TpeOoBaHMS 3anaHus K padore. PacueTHble cXeMbl, 3MIOPHI
MOCTPOEHBI MPaBUIBHO, HO C HEOOJBIIMMU HApYLIEHUSMU B MpaBuiax 0(OpMIICHUS.
PacyeTsl BemMunH MecTaMu HE JOCTUTAKOT JOCTATOYHOM CTEIEHU TOYHOCTH. MMerorcs
HEOOJIbIINE OTPEXU B BBIBOJIE pacueTHHIX (popmyi. UncnoBbie BEIUYUHBI B (pOpMyIax
COIIPOBOXKIAIOTCA €AUWHULIAMUA U3MepeHui. He Haxg Bcemu enuHULIAMU W3MEpPEHUU
BBITIOJTHEHBI TIPaBWIIbHBIE MpeoOpa3oBanusi. KpynmHble M1 MENKHE YHCIOBBIE BETUYHHBI
HE BCETr/Ia MPEACTABJICHBI B TOKA3aTeNbHON (hOpME - TIPH BBIMOJIHEHUH MATEMATHUECKHIX
JNEUCTBUIN HAJ HUMH UCTIONB3yeTCs hopMat ducen ¢ GUKCUPOBAHHOM 3aIATOM.

Kpurepnii ouenkn Ha 4 0a/1710B!

Brimostneno He meHee 60% TpebGoBanuii 3amanus K padore. PacdeTrHbie cxemsl,
SIIOPHl MOCTPOCHBI TMPABUJIBbHO, HO C CYIIECTBEHHBIMU HAPYIICHUSIMHU TPaBUII
odbopmiierus. [lpu mpoBeeHNN pacueTOB UMEIOTCS CYIIECTBEHHBIE MOTEPU TOUYHOCTH
BenuuuH. [Ipu BBIBOJE pacueTHBIX GOpPMYJ TOMYIIEHBI HEKOTOpbie omuoOku. He Bce
YUCJIOBBIC BEJIMYMUHBI B (hOpMyJiax COMPOBOXKIAIOTCS €IWHHUIIAMU u3MepeHuii. He
BCETJa HaJA C€IWHUIIAMH W3MEPEHUM BBITIOJHEHBI IPAaBWIbHBIC TIPeoOpa3oBaHUS.
KpymnHple 1 Menkue 4YuCiIOBBIC BEIWYMHBI TPEACTABICHBI B Pa3IMYHBIX (Popmarax,
MPUBOIAIINX K HAKAIUTMBAHUIO OIIHOKH.

Kpurepuii onieHKN <Hey10BJICTBOPUTEIbHO»:

Ecnu xota Obl OJUMH M3 MEPEUUCICHHBIX KPUTEPUEB IJIi MUHUMAJIbHOW OLICHKH HE
COOI0JaeTCsl, BBHICTABIISIETCS OLIEHKA «HEYJOBJIETBOPUTENIbHO», pabd0oTa BO3BpAILAETCS
Ha J0paboTKY.



MunucTepcTBO HayKu U BbIciiero oopasoanusi Poccuiickoit ®enepanuu
HwxHexkaMCKU XUMUKO-TEXHOJIOTMYECKUN UHCTUTYT
dbeaepanbHOTO TOCYIapCTBEHHOTO OFOHKETHOTO 00pa30BaTEbHOTO YUPEKICHUS
BBICIIETO 0Opa30BaHuUs
«Ka3aHCKHI1 HAIMOHAIBHBIN UCCIIET0BATEIbCKUA TEXHOJIOTUUECKU YHUBEPCUTET

Daxyromem MexaHUYECKUAN
Kageopa Mammn u annapaToB XUMHUYECKHX TPOU3BOJICTB

Hamnpagsnenue nmoarorosku/crenuanbHocTh 18.03.02 «Duepeo- u pecypcocbeperaronine
IPOIECCHl B XUMUYECKOW TEXHOJIOTHH, HEPTEXUMUU ¥ OMOTEXHOTOTHI»

Ipogunslcneyuanuzayus «ManHbl ¥ anmnapaTbl XUMAYECKUX IPOU3BOICTB
(HamMeHOBaHHE)

KoMiuiekT 3agaHuii 11 BHIIOJTHEHHUS PACYeTHO-TPaduyecKoit padoTsl

110 JUCIIUIIIINHE Z[I/IHaMI/IKa W IIPOYHOCTH MAIlIMH
(HaMMeHOBaHKE UCIUILINHBI)

3ananue 1. [IpuMeHsst aHATUTUYECKUI CITOCOO, BBITIOJHUTE pacueT
KPUTUYECKON CKOPOCTHU BpAIICHUS Bajia TIOCTOSTHHOM )KECTKOCTH 03 ydeTa
COOCTBEHHOI'0 Beca C ABYyMs JIMCKaMU, CXeMa KOTOPOTo MoKa3aHa Ha puc. 1.

Juametp Basia 30 mm.

Maccbl My 1 M2, COOTBETCTBEHHO, PABHBI 4 U S KT.

JITMHBI yYaCTKOB!

£1 =300 MM, €2 =200 MM, €3 =90 MM, €4 =70 MM, {5 = 80 mM.

3ananmue 2. [Ipumenss sHepreTrnueckuii Mmeto1 Penest, BRIMOTHUTE pacueT
KPUTUYECKON CKOPOCTH BpallleHUs Bajia MOCTOSHHOM JKECTKOCTH 0e3 ydeTa
COOCTBEHHOI'0 Beca ¢ TpeMs JUCKaMHU, CXeMa KOTOPOTo MToKa3aHa Ha puc. 2.
Crarudeckue mporuobl JOJDKHBI OBITh pacCUMTaHbl ciocoOom Bepemaruna.

Huametp Bana 40 mm.

Maccel AMCKOB My, M2 1 M3, YCTAHOBJIEHHBIX HA Bajie, COOTBETCTBEHHO, PaBHbI
3,4 ub5xkr.

JINTMHBI y4aCTKOB!

£1 =300 MM, €2 = 100 MM, £3 = 200 MM,

L4 =100 MM, €5 =200 mmMm, £ = 300 mm.

3apanme 3. [Ipumenss sHepreTrnueckuii MeTo 1 Pesnest, BRIMOTHUTE pacyeT
KPUTHUYECKON CKOPOCTH BpalleHUs Bajla MOCTOSHHOM KeCTKOCTH 0e3 ydyeTa
cOOCTBEHHOI'0 Beca C YETHIPbMsI IUCKaMH, CXeMa KOTOPOro MoKa3aHa Ha puc. 3.
Cratudeckue mporuosl JOKHBI ObITH PACCYMTAHBI C TOMOIIbIO YHUBEPCATIHHOTO
ypaBHEHUS U30THYTOM ocu Opyca METOJ0M HadaJIbHBIX MTapaMeTpOB.

Huametp Basia 50 MM,

Maccel AMCKOB My, M2, M3 1 M4, YCTAHOBJIEHHBIX HA BaJI€, COOTBETCTBEHHO,
paBHbl 3, 4, 6 u S KT.



JIMMHBI y4aCTKOB:
€1 =300 mm, £2 = 100 MM, €3 = 200 mm,
L4 =100 MM, €5 = 200 MM, €6 = 300 MM.

3ananue 4. [Ipumenss komnbroTepHyto porpammy WinCritic, BermosHUTE
pacueT KpUTHYECKON CKOPOCTH BpAIllCHHUS Bajla CO CTYIIEHYATHIM H3MCHCHHEM

IMaMeTpa ¢ y4eToM COOCTBEHHOTO Beca C TpeMs JUCKAMHM, CXeMa KOTOPOTo MoKa3aHa
Ha puc. 4.

I/ICXOI[HBIG JAHHBIC JIJIs1 BCECX BapHUaHTOB.

Macca mikuBa = 6 Kr, Macca IepBOro kKojieca = 5 Kr, Macca BTOporo kojieca = 4
KT, Macca poTopa = 6 Kr.
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Puc. 1 — Cxewmpsl Bajna K 3aganuio 1



Puc. 2 — CxeMsl Bajia K 3aJ1aHUIO 2



{4

i

Puc. 3 — Cxembl Basia K 3aaHuro 3



Puc. 3 — Cxemsl Baiia k 3agauuio 4

Kpurepuu oueHku:
KpuTepuii onieHKd MakCUMAaJIbHBIM YHCJIOM 0a/1J10B — 8:

Brinonnens! Bce TpeOoBaHus 3a/1aHusl K padote. PacueTHbIE CXeMBI, SITIOPHI
MIOCTPOEHBI MIPABUIILHO C COOJIOICHHEM MaciiTada u npasuit odpopmiieHus. Pacuers
BBITIOJIHEHBI C JIOCTATOYHOM CTEIEHBIO TOYHOCTH. [I0Ka3aH BBIBOJ pacYETHBIX
dbopmyit. YucioBbie BEIMUYUHBI B (OpPMYJIax COMPOBOXKIAIOTCS €IUHUIIAMU
u3MepeHuit. Han equHuiiaMu usMepeHuit BbITIOTHEHBI TPaBUJIbHBIE TTPEOOpa30BaHMUS.
KpynHbie u Menkue ynuciaoBbie BETMYUHBI PECTABICHBI B ITOKa3aTebHOU (hopme —
MaTeMaTUYeCKHEe JISHCTBUS HaJl HUMU BBITIOJTHEHBI O€3 OIHUOOK.

Kpurtepuii onenku Ha 6 06aJ1J10B:

BrimoHeHs! Bce TpeboBaHus 3a1aHus K paboTe. PacyeTHbIC CXEMBbI, SITIOPHI
MMOCTPOEHBI MPABWIILHO, HO ¢ HEOOJBIITUMHU HAPYIICHUSMH B TpaBHiIax o(popmMiIeHUS.
Pacuerhl REMTUUYUH MECTAMU HE TOCTUTAKOT TOCTATOUHOW CTEMTEHU TOYHOCTH.



Nmerorcs HEOObILIKE OTPEXU B BBIBOJIE pacyeTHBIX (hopmyi1. YncIoBbIe BEIUUNHBI B
(dopMmynax cOmpoBOXKIAIOTCS €AMHULIAMU U3MepeHuil. He Hax BceMu eauHuniaMu
U3MEpPEHUI BBITIOJIHEHBI TPaBUIIbHBIE TpeoOpazoBanus. KpyrHeie u Menkue
YHCJIOBBIE BEJIMUMHBI HE BCET/Ia IPEJICTaBJICHBI B IOKAa3aTENbHOM Gopme — pu
BBIMOJTHEHUH MAaTEMaTHUECKUX JIEUCTBUN HaJl HUMU UCHOJIb3yeTcs (popmar ducel ¢
(pMKCHPOBaHHOM 3aIATOM.

Kpurepunii MuHNMaIbLHOM OnleHKH — 4 0ajlia:

Brimoaeno ve menee 60% tpeboBanmii 3aqaHus K padore. PacyeTHbIC CXEMBI,
AIIOPHI IOCTPOCHBI IPABUIIBHO, HO C CYIIICCTBEHHBIMHU HAPYIIICHUSMU TTPABHUII
odopmitenus. [1pu mpoBeIeHUN pacyeTOB UMEIOTCS CYIIECTBEHHBIE TIOTEPH
TOYHOCTH BeauurH. [Ipu BBIBOIE pacyeTHBIX (OPMYIT IOMYIIEHB HEKOTOPhIE
ommOku. He Bce uncioBbie BEMUYMHBI B (POPMYIIax COMPOBOXKIAIOTCS ¢TMHUIIAMHU
n3MepeHuii. He Bcerna Ha eMHUIIAMH U3MEPEHUH BBITTOJTHEHBI PaBUIIHHBIC
npeoOpazoBanus. KpynHbie 1 MeKHMe YUCIOBbIC BETUYMHBI MIPEACTABICHBI B
pasnuYHBIX (opMaTax, IPUBOIANINX K HAKATUTMBAHHUIO OTIUOKH.

Kpurepuii oO11eHKH «HEYA0BJIETBOPHUTEILHO»!

Ecnu xoTst Obl 01MH U3 MEPEUUCICHHBIX KPUTEPUEB 1711 MUHUMAJIbHON OLEHKHU
HE COOJII0AeTCsl, BBICTABIISIETCS OLIEHKA «HEYOBIETBOPUTENBHO», paboTa
BO3BpAIlaeTCsl Ha J0PabOTKY.



MuHuCTepCTBO HAYKH U BhICIIEro oopazoBanus Poccuiickoin @enepanuu
HwxHekaMcKknii XUMUKO-TEXHOJIOTUYECKUA HHCTUTYT
benepanbHOTO TOCYIAPCTBEHHOTO OI0HKETHOTO 00pa30BaTEIbHOTO YUPEKACHHUS
BBICIIIETO 00pa30BaHuUs

«Ka3aHCKkHil HAIMOHAIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUUECKUN YHUBEPCUTET

QakynpTeT Mexanndeckuit Kadenpa Mamma u anmapatoB XUMAYECKUX TPOU3BO/ICTB

Hanpaenenue noocomosxu: 18.03.02 «29Hepro- u pecypcocdbeperaronine nporecchl
B XMMHUYECKOW TEXHOIOTHH, HEDTEXUMUU ¥ OUOTEXHOIOTHUI»

KommnuiekT 3agannii 1J151 NPaKTHYeCKHUX padoT

o pucriummae 51.0.30 «/IluHaMuKa U IPOYHOCTH MAIUH»
(Haumenosanue oucyuniumw)

Pemenne 3amaum pacuera BpaIIalOMIETOCs Baja MPU I[HUKIMYECKOM XapakTepe
W3MEHEHUS HAIIPSKCHUM.

3HaYeHUs HArPy30K 3aJIaHbI:

- BpalIalOIIMi MOMEHT, IepelaBaeMblii Ha BaJ OT IIKWBAa PEMEHHOW IMepelavyu WiIH
Myd1er M1 = 600 Hwm;

- MOMEHTHI Ha pabounx kosiecax — M2 = M3 = 300 Hwm;

- pamuanbHas CWiIa JaBICHHWS HA BaJl CO CTOPOHBI PEMEHHOW Tepeaayw,
NefcTByOIIas B ropu3oHTaigbHOM miockoctu — 2000 H;

- paamanbHas CWiIa JaBJICHHWs HAa Bajl CO CTOPOHBI Koijieca 1, melicTByromas B
ropusoHTabHOU TTockocTy — 1000 H;

- pamuaibHas CWja JABJICHUS Ha BaJ CO CTOPOHBI Koyeca 2, NeHCTByIomas B
BepTukansHoU mmockoctr — 3000 H;

- JUTMHA y9acTKa Bajia Mo MOAIHAITHUKOM — 20 MM;

- JUTMHA y4acTKa Bajia 1moj KojecoM — 60 mm;

- INTMHA KOHCOJBHOTO y4acTka — 120 mwm;

- INIMHA yJacTKa BaJia 1o mKuBoM — 40 MM;

JUTMHBI OCTaIBHBIX YYACTKOB Bajla BEIOMPAOTCS CAaMOCTOSTEIBHO.

3agaua pemaercsi aHanutuyecku 0e3 npumeHeHus CAE-porpamm.

1) MOCTPOUTH AMIOPBI KPYTSIIETO U U3THOAFOIIET0 MOMEHTOB;

2) paccuuTaTh HANPSDKEHHUST OT MOMEHTOB, BRIOPAHHBIX ISl OLIACHOTO CEYCHHS;

3) MpoBeCTH CTAaTUYECKUI pacyer, CKIAAbIBas HANPSOHKCHUS 10 TPeTell Teopwuu
MIPOYHOCTH;

4) BBIMOIHUTB IPOBEPOYHBIN pacUeT HA YCTAIOCTHYIO MTPOYHOCTH 10 KOIDHUIIHECHTY
3araca yCTaJIOCTHOM POYHOCTH.
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Kpurepuu oneHku:

Kpurepuii makcuMaibHOH oneHKH — 2 faju1a

Onropsl NOCTPOEHBI MpaBwibHO. [IpaBuiibHO HalieHO omacHoe cedeHue. Pacuer Ha
CTaTHYECKYI0 TIPOYHOCTh BBITIONIHEH 0e3 omubok. [IpaBunbHO BBIOpaHBI 3HAYCHUS
KO3((PUIIMEHTOB BIMSHUS pPa3MEPOB, YUCTOTHI OOPAOOTKM MOBEPXHOCTH, KOHILIEHTpPALUU
HanpsbkeHui. IlomyueHo BepHoe pemeHue Mo Ko3(Q(QUUUEHTYy 3amaca YCTaJIOCTHON
MPOYHOCTH.

Kpurtepuii MUHIMAJIbHOI OlleHKH — 2 6aJjLi1a

Ha smropax He coBceM 4eTKO omnpeenseTcs Tu JuHuu (rpaduka). He coBcem BepHO
HalJIEHO OMAacHOE ceueHue. Pacyer Ha cTaTHYECKyI0 IPOYHOCTDH BBIIIOJHEH C HEKOTOPBIMHU
ommnbOkamMu. He coBceM KOppPEKTHO BbIOpaHbl 3HAUY€HUSA KOI(P(PULUMEHTOB BIUSIHUA
pa3MepoB, YUCTOTHl OOpaOOTKM MOBEPXHOCTH, KOHLEHTpauuu HanpspkeHuil. Ilomyueno
BEpHOE peleHne no kodhduuueHTy 3amaca yCTaJOCTHOM NPOYHOCTH, HO B pacuerax
UMEIOTCS] HEKOTOPBIE OIIUOKH.

Kpurepnii oneHKH «HeyA0BJIEeTBOPUTEIbHO!
OrneHka «HEYJOBIIETBOPUTEIEHO» BBICTABIISIETCS B TOM CIIy4yae, €CJIHM HE BBIIIOJIHEH XOTs ObI
OJIMH MTyHKT KPUTEPUEB MUHUMAJIbHON OLIEHKH.



MunucTepcTBO HayKu U BbIciiero oopasoBanusi Poccuiickoit @enepanuu
HwxHexkaMCK1ii XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT deepaTbHOTO
TOCYJIapCTBEHHOT'O OFOHKETHOTO 00pa30BaATEILHOTO YUPEIKIACHUS
BBICIIIETO 00Opa30BaHUs
«Ka3zaHCKHN HAIlMOHAJIBHBINA HCCIIEIOBATEIILCKUNA TEXHOJIOTUYECKUN YHUBEPCUTET
daxkynprer Mexannueckuit Kadeapa Manus u anmnapaToB XUMHUYECKUX MPOU3BOJCTB

Hanpaenenue noocomosku:. 18.03.02 «DHepro- u pecypcocOeperarorime
IPOIIECChl B XUMHYECKOW TEXHOJIOTUH, HeQTEXUMUM M OUOTEXHOJIOTUH
IIpoghunv: «MalvHbI U aNapaThl XUMHYECKUX TTPOU3BOICTB

KoMmiuiekT 3aganuii 1J1s1 1a00paTOpHbIX padoT

o qucrmruinae b1.0.27 «OcHOBBI TEOPUH KOJI€OaHUI U BUOPOYCTONYUBOCTH»
(raumenosanue oucyuniumor)

JlaGopaTopHas pabora 1

Hcnonb3yst Qu3nueckyro MoJelb JBYXONOpPHOro Opyca M JBa MHIUKaTOpa
NEPEMEILIEHNI YaCOBOI'0 THUIIA, U3MEPUTH YIoJ MOBOPOTA MONEPEUYHOTO CEYEHUs HA JIEBOU
HIapHUPHOU omope U nporud Opyca no cepeause. [IpuMeHsis pacyeTHble SHEPreTUUECKUE
MeToasl Mopa u Bepemarusa BbIMUCINTE T€ k€ BeNWYMHbI. CpaBHUTh MU3MEPEHHBIE U
pacueTHble 3HadeHHs. ONpelennuTh NOrpelHoCTh n3MepeHns. Crenarb BBIBOJIBI 110 padoTe.
OdopmuTts oT4eT N0 TaOOpPATOPHOH padore.

JlaGopaTopHasi pabota 2

Hcnonb3yst pu3ndeckyro MoJIelh CTATUYECKUA HEOMPEISIIMMOro Opyca U WHIUKATOP
MEePEMENICHU YaCOBOT0 TUIIA, H3MEPUTh MOMEHT 3alIEMJICHUS Ha JIEBOM ornope. [Ipumenss
pacueTHble METOAbl CHJI U YPAaBHEHHUS TPEX MOMEHTOB BBIYMCIWUTH MOMEHT 3alll€MJICHHUS.
CpaBHUTH M3MEPEHHBbIE M pacueTHble 3HaueHHs. OnpefeauTh MOrPEIIHOCTh U3MEPEHUS.
Cnenatp BeIBOABI IO pabote. OPOpMHUTH OTUET 1O JIabopaTopHOii padoTe.

JlaGopaTopHasi pabdota 3

Hcmone3yst Tabnuunbiii mpoueccop MS EXxcel, pazpaboraiite TabnuuHyt0 MOJENTbH
JUI pacdeTa KPUTHYECKOH CKOPOCTH BpalleHHs BaJia, MOKa3aHHOTO HAa pUCYHKe. Mojaenb
JOJDKHA  JIOMYCKaTh BO3MOXHOCTh BapbUPOBaHUS UIMHAMU YYacTKOB, JIHaMETpaMU
YUYacTKOB, 3HAaYEHHUSAMHU COCPENOTOYEHHBIX Macc. [lomoxkenne nmop ¢puxkcupoBaHo Tak, Kak
MOKa3aHO Ha pHUCYHKe. Pacdyer KpuUTHYECKOH CKOpOCTH mpoBecTd mo ¢opmyine Pemes, a
porudkl ceueHuit — cnocooom Bepemiaruna.

Odopmuth 0TYET MO padoTe.



JlaGopaTopHas pa6ora 4
Ucnonw3yss CAE-nporpammer WinCritic u Shaft APM  Winmachine, nmposectu
pacueT KpUTHYECKON CKOPOCTH BPAIICHHS Bajia, TOKA3aHHOTO HA PUCYHKE.

/1

CpaBHHTD pPe3yJIbTaThl, IOJYYCHHBIC TPEMS CITIOCOOAMHU:
- TaOJIMYHOMN MOJIENBIO U3 PaboThI 3;

- mporpammoit WinCritic;

- moaysiem Shaft cucrembr Winmachine.

PaccuurtaTh TUCHIEPCHIO PE3YJIHTATOR.

Kpurepuu oueHku:

Kputepuii MakcumaabHO oneHKH — 3 0aJ1J10B

N3MepeHusi BBIMOJHEHBI C BBICOKOW CTEMEHBID CaMOCTOATENBHOCTU. [paMOTHO
UCIIOJIb30BAHbl MHCTPYMEHTBHI U3MEPEHUSI — IITAHTCHUUPKYJIb U UHAUKATOP MEPEMEIICHUI
gacoBoro tuna. [lorpemHocts usmepenuit He npesbimaet 1%. Pacyersl BeImonHEHBI 663
omuOoK. ['paduueckue mMOCTPOCHUSI CHAECNAHBI AKKYpaTHO M C COOJIOJIEHHEM BCEX
TpeOoBaHui. PacxokaeHust B pe3ynbTaTrax, MOJYYEHHBIX OINBITHBIM IIyTEM U PacueTHBIMHU
Meronamu, He mpeBbimaroT 1%. Cnenanbl oOmUpPHBIE M TPAMOTHBIE BBIBOJBI MO padoTe.
OTtuer odopMIleH aKKypaTHO U B TpeOyeMoM oObeMe.

Kpurtepuii oueHku Ha 2 6a,1710B

N3mepeHnsi BBIMOJHEHBI C XOPOIIEH CTENEHbI0 CAMOCTOATEIBHOCTH. B 1menom,
MPaBWJIBHO HCITOJIb30BaHBl MHCTPYMEHTHI M3MEPEHHUS — IITAHTCHIMPKYIh M HHIUKATOP
nepeMeneHnii yacoporo tuma. Ilorpemnocts u3Mepenuit He mnpesblimaer 3%. Pacuers
BBITIOJIHEHBI 0€3 CYIIECTBEHHBIX OMIMOOK. ['paduueckue mocTpoeHus CAeIaHbl XOPOIIIO U C
cOOIOZICHMEM TIOUTH BceX TpeboBaHMil. PacxokmeHus B pe3yibTaTax, MOJYYCHHBIX
OMBITHBIM ITyTEM W PAaCYCTHBIMU MeTOJaMH, He npeBblmaroT 3%. CraenaHbl MpaBUILHBIC
BBIBOJIBI IO paboTe. OTueT oopmIiIeH XOpoIIo U B TpedyeMoM oObeMe.

Kpurepnii MunumanbHoi oueHku — 1 6anmos

W3MmepeHns  BBIIIOJIHEHBI C  HEKOTOpPOM IOMOWIpl0  mpenojasarens. [lpum
WCIIOJIb30BAHUU  HMHCTPYMEHTOB HU3MEPEHMS — [IUTAHMCHUUPKYJISd M HMHIUKATOpA
IIEPEMEIIEHNA YacOBOIO THIIA BO3HUKAIM HEKOTOpbIE 3arpyaHeHus. IlorpemHocTs
U3MepeHui He npeBblaeT 5%. PacueTsl BBINOIHEHbI C HECYUIECTBEHHBIMHM OLIMOKAMHU.
I'padmueckre mocTpoeHUs cleNaHbl yA0BIETBOPUTEIBHO U C COOJIIOIEHUEM OOJIBIIMHCTBA
TpeboBannii. PacxokeHus: B pe3yiabTarax, MOJTYYCHHBIX OMBITHBIM ITyTEM U PACUETHBIMHU
MeToaMH, He npeBbiaoT 5%. Crenanbl MPaKTUYECKU BEpHbIE BBIBOJIBI IO padore. OTyeT
oopmIIeH yIOBIETBOPUTEILHO U B IOCTATOYHOM OOBbEME.

KpuTepuii oieHKH «Hey/10BJIeTBOPUTETbHO:
OrneHka «HEeyJOBJIETBOPUTEILHO» BBICTABIISIETCS B TOM CIIy4yae, €CJIM HE BBIIIOJIHEH XOTs ObI
OJIUH IyHKT KPUTEPHEB MUHUMAJIbHOMN OLIEHKHU.



MunucTtepcTBO 0OpazoBanus u Hayku Poccuiickoi denepanun
HwxHEeKaMCKHN XHMHKO-TEXHOJIOTHUSCKU HHCTUTYT (prumnan) henepaabHOTo
roCcyJIapCTBEHHOTO OIOJKETHOT'O0 00Pa30BaATEIILHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHus
«Ka3aHCKUI HaMOHAJIbHBIN UCCIIEI0BATENILCKAN TEXHOJIOTUUECKUN YHUBEPCUTET

@axkynremem _ MexaHUYECKUN

Kageopa__Mamus u annapaToB XMMUYECKUX MPOU3BOJICTB

Hanpasienne moAroToBKu/CreHaIbHOCTD: 18.03.02 «DHepro- u pecypco-
cOeperaronye MpoLecchl B XMUMHUYECKOW TEXHOJOTHUH, OMOTEXHOJOTHUH U
HeTeXuMUM»

(k00 u naumenosanue)

[Ipoduns/cnenuanu3anys: «MalllMHbI U annapaThl XMMUYECKUX MPOU3BOJICTB
(raumenosanue)

Keiic-3amaua

110 AUCOUIIIIUHE I[I/IHaMI/IKa 1 IPOYHOCTH MAIlIMH
(raumenosanue oucyuniumvl)

3ananmue:

[IpenBapuTenbHble pacueThl MOKa3alH, YTO B LIeXe PEKTU(UKALINU CYIIECTBYET
BO3MOXHOCTb MOBBIIIEHUS 3P (HEKTUBHOCTH pabOThI BCETO TEXHOJIOTMYECKOTO
KOMIUIEKCA 3a CUET YBEIMUEHUS IPOU3BOJUTEIBHOCTH HACOCHOTO 000y A0BaHUS.
[Ipeanonaraercst 3aMEHUTH MITATHBINA [EHTPOOCKHBIN HACOC TI0IaYU UCXOTHOM
OMHapHOI CMECH YTJIEBOAOPOI0B Ha OoJiee ObICTpOXOAHBIN. YacToTa BpalleHus Baja
HOBOTO Hacoca coctapiseT 2960 munt. Dcku3 Baa NPUBEIEH HA PUCYHKE.

JUisl UCKITIOYEHHSI BO3MOYKHOCTH PE30HAHCA MEXAHUKY 11eXa He00X0JUMO
OTIPE/ICTUTD:

- KPUTHYECKYIO YaCTOTY BpallleHus Baja,

- IMana30H ONAacHbIX YaCTOT BpAlllEHUS,

- K03 PHUIUEHT TUHAMUYHOCTH;

- HalpsDKEeHUA U AeQopMalliy MpH 3aJaHHON YacTOTE BPAIlICHUS.

[Tpu coBnagennn pabodeld 1 KPUTHUECKUX YACTOT BPAIlICHHUs Bajla MEXaHUKY
[[€Xa HY>KHO MOATOTOBUTh TEXHUYECKUE MPEUI0KEHUS ISl UCIIPABJICHUS CUTYAlIUU.

/ |/ | R

PI/ICYHOK. DcCKM3 Bajia Hacoca K 3a1aHUIO



Kpurepuu oueHku:

Kpurtepuii makcumMajJbHOH olleHKH — 8 0aJJ10B:
1) pacdyer KpUTHYECKOH CKOpPOCTH BpallleHUs Baja BBINOJIHEH IABYMsS CIIOCOOaMHU
(aHAIMTUYECKUM U DHEPTETUYECKUM, WIIM AaHATUTHYECKUM U C TIOMOIIBIO TPOTPaMMBI,
VT SHEPTeTUYECKUM U MPOTPAMMHBIM CIIOCOOaMHU);
2) aHATMTHYECKH BBIYKCIICH JIMAITa30H OMACHBIX YaCTOT BpAIllCHHS BaJa,
3) BBIYHCIICH KOXPPHUIIMEHT TMHAMHUYHOCTH JUTS 33JaHHON YaCTOTHI BPALICHHUS,
4) HalJicHbl HamnpsDKCHUS W jaedopManuu ABYMs CIIOCOOAMHM — aHAIMTUYECKH H C
MOMOIIbIO IPOTPaMMBI;
5) ¢ MOMOIIBI0 KOMIBIOTEPHOW MPOTPAMMBI CMOJICITMPOBAHBI PA3JINYHBIC BAPUAHTEHI
KOMITOHOBKHM BaJla M HalJileHa ONTUMAaJIbHAS;
6) rpaMOTHO 0(OPMIICHO TEXHUYECKOe 000CHOBAaHHUE PELICHUS 3a/1a4H,;
7) NOy4eHHBIC PEIICHUS YCICIIHO 3alUICHbI BO BPEMsl ITyOJIHMYHOTO 00CYXK/ICHHS B
rpymme.

KpuTepuii ouenku Ha 6 6a/1J10B:
1) pacuer KpPUTHYECKOH CKOPOCTH  BpallleHHs Baja  BBIIOJHEH JBYMs
IBTEPHATUBHBIMU CIIOCO0aMH (aHAIUTUYECKAM W YHEPreTUYCCKUM, aHATUTHYECKUM
¥ C TIOMOIIBIO TTPOTPAMMBI, SHEPTETUICCKUM U TIPOTPAMMHBIM CIIOCO0AMH);
2) aHATMTHYECKH BBIYKCIICH JIMAITa30H OMACHBIX YaCTOT BpalllCHHs BaJa,
3) BbIUKCIICH KOA(DPUITMCHT TMHAMHYHOCTH JJIs 3aJaHHOM YaCTOThI BPAILICHHUS;
4) HaliicHbl HamnpsDKeHUsS W jaedopManuu ABYMs CIIOCOOAMH — aHAIMTUYECKH H C
MOMOIIBIO POTPAMMBI,
5) odopmieHo TexHHYECKOE OOOCHOBAaHHE pEIICHHMS 3aJadyd C HEOOJIBIIMMH
HEJ0CTaTKaMu,
6) moJyYeHHBIC PEHICHHS, B IIEJIOM, XOPOIIO 3aIIUIICHBI BO BpPEeMs ITyOJIUYHOTO
00CyKJeHUs B TPYIIIIE.

Kpurepuii MuHNMAaIbLHON OLleHKHU Ha 4 daja:
1) pacueT KpUTUYECKON CKOPOCTH BpPAIICHUS Baja BBHIIIOJHEH OJHUM CIIOCOOOM (Kak
IPaBUJIO C IIOMOIIBIO KOMITBIOTEPHOH MPOrpaMMBl);
2) aHATUTHYECKH BBIYKCIICH JIMAITa30H OMACHBIX YaCTOT BpAlllCHHS BaJa,
3) BBIYHCIICH KOXPPHUIIMEHT TMHAMHYHOCTH JUIS 33JaHHON YaCTOTHI BPAIICHHUS,
4) waiineHbl HampsoKkeHWsT W JaeopManM  OJHMM CIIOCOOOM — C TOMOIIBIO
IPOrpaMMBl;
5) odopmiieHO TeXHHYECKO€ OOOCHOBAHME pEIICHHs 3aJadd C CYIIECTBEHHBIMH
HEJ0CTaTKaMu,
6) moyydyeHHbIE PEUICHUS YIOBJICTBOPHTEIBHO 3alIMIICHBI BO BpEMs ITyOJIHMYHOTO
00CyX/IeHHsI B TPYTIIIE.

KpuTepuii onieHKH <HEY0BJIETBOPUTETbHOY:
OueHka «HEyJOBIETBOPUTEIHHO» BBICTABISETCS B TOM Clydae, €CJId HE BBINOJHEH
XOTs1 OBl OJTUH MYHKT KPUTEPUEB MUHUMAJIbHON OLICHKH.



MuHucTepcTBO HAYKH | BhICIIEro oOpazoBanusi Poccuiickoit denepanuu
HwxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (prutran)
dbenepaabHOTO roCy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaATEILHOTO YUPEKIACHHUS
BBICIIIETO 00Opa30BaHus
«Ka3aHCKHI HAIMOHAIBHBIN UCCIIEA0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET»

Daxkyremem _ MexaHUYECKUN

Kagheopa__Manivu u anmaparoB XUMHUYECKUX TPOU3BOJICTB

Hanpasnenne noarorosku_18.03.02 «QuPCITBXT HXubT»

(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «MalllvHbI U annapaThl XUMUYSCKUX IPOU3BOJICTBY
(raumenosanue)

Tembl pedepaToB

o pucrmiumae b1.0.30 «/IluHaMuKa ¥ IPOYHOCTHh MaIIIHH»
(raumenosanue oucyuniumoi)

1) 3akoHBI OJHOKPATHOTO Ie(OPMHPOBAHUS U KPUTEPHU IMPOYHOCTU NPU YMEPEHHBIX
TeMIieparypax.

2) IMon3ydecTh U AIUTENbHAS IPOYHOCTh MATEPHAIIOB.

3) 3akoHBI 3HAKONIEPEMEHHOTO (LUKIMYECKOT0) Ne(OPMHUPOBAHUS U KPUTEPUU TPOIHOCTH
IPY MAJIOIIMKIOBON yCTaIOCTH.

4) MHOTOIMKJIOBasl YCTAJIOCTh M PACYET JIOJITOBEYHOCTH.

5) TpemmHOOOpa30BaHUE M TPSIIUHOCTOUKOCTD.

6) BepositHocTHas (cTaTHCTHYECKAs) OIIEHKA MPOYHOCTH.

7) Jemndupyrorias CrioCOOHOCTh KOHCTPYKIIHOHHBIX MaTEPHAJIOB.

8) I[IpoyHOCTH JTONMATOK TYPOOMAIIIVH.

9) [IpOYHOCTH AUCKOB U POTOPOB.

10) Hanpspkenus u tepopManiu KOPIyCOB B YCIOBHSIX YIIPYTOCTH.

11) Muepuus mOBOPOTa M THPOCKOIUIECKOE ICHCTBUE TUCKOB.

12) Kosrebanust MHOTOMAacCOBBIX POTOPHBIX CHCTEM.

13) BubpannoHHasi HaJIeKHOCTh TypOOarperaTos.

14) TIpumeHeHre 00IKX METOOB MEXAHUKH K 33/1a4aM MPOYHOCTH U BUOpAIIUH.

15) Pacuer cOOCTBEHHBIX 4acTOT U GopM Kosiebanuii o meToay Purtia.

16) OcHOBBI METO/1a KOHEUHBIX YJIEMEHTOB.

17) DHepreTuuecKkue METOIbI ONIPECIICHHS IEPEMEIICHHI B 331a4aX pacdyeTa KpUTHIECKON
CKOPOCTH BpallleHUs BaJa.

18) Crartuyecku HeomlpeaearMble CXeMbl Opyca B 3ajayax MEXaHHKH J1e(hopMHPYEeMOro
TBEPJIOTO Tea.



Kpurepun oueHku:

MuHuMadbHOEe YUCIO OaIOB — 2 0a/uTOB BBICTABIIACTCS IMPU HEIOCTATOYHOM
CTETICHU PACKPBITHS TEMBI B XOJIC CBOECTO BBICTYIUICHUS, TPUBEICHUS HEYETKUX apTyMEHTOB
U HE BIIOJIHE aKTHBHOE YYacTHE B IUCKYCCUU IO mpobieme, KoTopasi Obliia pacKphiTa B X0J1€
JIOKJIafa.

MaxkcumajibHOe 4Yucio OamnoB — 6 0aioB BBICTaBISETCS TPH TOJHOLICHHOM
PacKphITHM TEMbl B XOJI€ CBOCTO BBICTYIUICHHS, INPHUBEACHUS YETKHX apryMEHTOB W
JIOKA3aTeIbCTB, a TAaK)Ke aKTHBHOE Y4YacTHE B JUCKYCCHHU IO TIpoOiieme, KoTopas Oblia
packpbITa B X0JI€ TOKIa/a.
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