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ITepeyeHb KOMIETEHIUU C YKA3aHUEM ITANOB UX (DOPMHUPOBAHUA

YK-1

YK-1.1

CriocoOeH OCyIIECTBIATh MOUCK, KPUTHIECKUI aHaN3 ¥ CUHTE3 MHGOpMAIUH, IPUMEHSITh CUCTEMHBIN
NOAXO0J JUISIPEIICHHS] IOCTABJICHHBIX 3a1a4

3HaeT METOJUKHU MOUCKa, cOopa u 00paboTKK MH(GOPMAIINK; aKTyallbHbIE POCCUIMCKHUE U 3apyOeKHbIE UC-
TOYHMKUHMH(POpMalUU B chepe mpodeccHoHanbHOM NI TeIbHOCTH; METO/I CHCTEMHOI'O aHaJIn3a

YK-1.2

YK-1.3

YMeeT npuMeHsITh METOAMKH MOUCKa, cO0pa U 00paboTKH HH(OPMALIMK; OCYIIECTBIIATH KPUTHUECKUN
aHaJIW3 UCUHTE3 HHPOpPMaALIUU, TOJIyYEeHHON U3 pa3HbIX HICTOYHUKOB; IPUMEHATh CHCTEMHBIN TOAXOJ [
pelIeHus TOCTABJICHHBIX 3a]a4

Bnageer HaBbIKaMu noucka, coopa 1 00padOTKH, KpUTHUECKOTO aHAJIW3a U CUHTE3a UHPOpMaluu; HC-
M10JIb30BAaHUSICUCTEMHOTO MOJAXO0/a JJIsl PEIICHHsI TIOCTABJIEHHBIX 3a/1a4

OIIK-2

Cnoco0eH NPUMEHATh OCHOBHBIE METO/IbI, CTOCOOBI M CPEACTBA MOJYUYECHHUSI, XpPaHEHUs], IEPEPaOOTKH UH-
(dbopMaluu npu peleHNH 3a1a4 NpopecCUOHATBHON AESITEIbHOCTH

OIlK-2.1

3HaeT OCHOBHBIE METO/bI U CTIOCOOKI cOOpa nH(pOopMaIK, CBA3aHHON ¢ TPOPECCUOHATILHON JIeSITENHHO-
CTBIO

OIIK-2.2

YMeeT akTUBHO HMCITOIL30BaTh cpeacTBa NOJydCHHUA I/IH(bOpMaI_II/II/I ITpH PCUICHUHU IMPAKTHUYCCKHX 3aaa4

OIlK-2.3

Brnaneet HaBbIKaMu XpaHEeHHUs, epepabOTKu MHPOPMAIIUU TSl peHISHUs TPAKTUYECKUX 3a]1ay MpU pacye-
Tax U MPOCKTUPOBAHUU DJIEMEHTOB 000Dy 10BaHUS

OIIK-4

Cnoco0eH moHuMaTh MPUHIUIBI PAOOTHI COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJOTUNA U UCIIOJIb30BaTh
UX JUIsl pellieHus 3a]1a4 MpodecCuOHAIbHOM 1eTeIbHOCTH

OIlK-4.1

3HaeT MPUKIIATHOE COBPEMEHHOE TPOrPaMMHOE 00eCTICUeHHE, TPUMEHIEMOE B OTPACTH

OIIK-4.2

YMeer BbIOMpATh MPUKIIAHYIO IPOrpaMMy ISl pellieHUs KOHKPETHOM 3a/1auu




OIIK-4.3

BJ'IaI[eCT HaBbIKaMH ITPUMCHCHU HI/I(prBI)IX TEXHOJIOTUM 1 pCIICHUA 3aaa4 HpO(i)GCCHOHaHBHOfI ACA-
TCIBbHOCTH

OIIK-
14

CrniocobeH pa3zpabaTbIBaTh aITOPUTMBI M KOMITBIOTEPHBIE IPOTPAMMBI, PUTOAHBIC JJIs1 TPAKTHUECKOTO
IIPUMEHEHUS.

OIIK-14.1

3Haer COBPCMCHHOC ITPOI'PaMMHOC 06€CH€q€HH€, IMPpUMCHACMOC B OTPaCIn

OIlK-14.2

YmMeer paboTaTh ¢ makeTaMH MPUKIATHBIX TPOrPaMM, MPOBOAUTH 00paOOTKy MHGOPMAIIMH C UCTIOIh30Ba-
HUEM JIEKTPOHHBIX Ta0IuIl, 0a3 JaHHBIX JUIsl pacyeTa NapaMeTpoB BaKyyMHOT'O TEXHOJIOTHUYECKOTO 000-
pYJIOBaHHUSI

OIIK-14.3

Bna):[eeT HaBbIKaMM CO3JaHUS aJITOPUTMOB U PCHICHUA CTAaHAAPTHBIX 3a/1a4 HpO(l)eCCI/IOHaJ'IBHOI\/'I ACATCIIb-
HOCTH C HUCIIOJIb30BAHUCM KOMIIBIOTCPHBIX IIPOI'paMM




Nunexc Kom-

Oranbl GOpMHUPOBAHUS KOMIIETCHIIMH (YKa3aTh BCE TEMbI

HEeTEeHIIUH i Pﬁ‘ PIIJ) < — HanmMeHoBaHHE OIICHOYHOTO
CKIIUH paKTHYECKHue3a- ypCOBOH TIPO- cpejicTBa
HATHUS eKT
(pabota)
KoHcIekT siekiuii, TeTpajs ¢
VK-1.1 TeMa-l’i‘TeMZ-?r’ TeM;l-?), Tema-1, Tema-2, He mpeycmoT- PELICHHBIMU 3a/IlaHUSMU
CMa-4, 1 eMa- Tema-3,Tema-4, Tema-5 peH
Tema-1, Tema-2, Tema-3, Tema-1, Tema-2,Tema-3, KoHcnekT aexmuii, TeT-
YK-1.2 He npenycmort-
Tema-4, Tema-5 Tema-4, Tema-5 pen paab C pelIEHHBIMU 3a/a-
HUSIMHU, pedepar
VK-13 Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, 0 KoHcnekr jiekuuid, Ter-
' Tema-4, Tema-5 Tema-4, Tema-5 ©1p SEZCMOT_ Pazib C PEIICHHBIMH 3a/1a-
HUSMH
Koncnekr nekuuit, Terpagp ¢
OIIK- Tema-6, Tema-7 Tewma-6, Tema-7 He npenycmoT- PEllIeHHBIMH 3a1aHUAMH, cObece-
2.1 peH JIOBaHUE
KoHcnekT nekuui, TeTpaap C
OIIK- Tema-6, Tema-7 Tema-6, Tema-7 He npenycmorT- peIeHHBIMU 3a1aHUAMH, KOH-
29 peH TpoJbHasipadboTa
Koncnekr nekuuii, TeTpaap ¢
O;_I:I)’C- Tema-6, Tema-7 Tewma-6, Tema-7 He npengycmort- pEIlIEHHBIMH 3a1aHUAMH, pedepar
: peH
Koncnekr nekuuit, Terpagp ¢
OIIK- Tewma-6, Tema-7 Tema-6, Tema-7 He npenycmoT- PEIIEHHBIMH 3a1aHUAMH, cObece-
4.1 peH JIOBAHHUE
KoHcnekT nekuui, TeTpaap ¢
OIIK- Tema-6, Tema-7 Tema-6, Tema-7 He npenycmoT- peteHHbIMU 3a1aHusIMH, KoH-
4.2 TpoJbHasipadboTa

peH




Koncnekr nekiui, TeTpaisb ¢

Oj:[;(- Tema-6, Tema-7 Tema-6, Tema-7 He npenycmoT- peleHHBIMH 33JAHIAMH, pedepaT
. peH

KoHcIIeKT JIeKIuii, TeTpas ¢
OIIK- Tema-6, Tema-7 Tema-6, Tema-7 He npenycmor- PElICHHBIMHU 3a/]AHUAMH, cobece-
14.1 peH JIOBAHUE

KoHcIekT siekiuii, TeTpajs ¢
OIIK- Tema-6, Tema-7 Tema-6, Tema-7 He npexgycmot- pemeHHbIMH 3a1aHuAMH, KoH-
14.2 peH TpoJibHasgpaboTa

KoHcIeKT eKIuii, TeTpain ¢
(ﬂﬂ;- Tema-6, Tema-7 Tema-6, Tema-7 He npemycmoT- pELICHHBIMH 3a/aHUAMH, pedepar

peH




Ilepeuens oyenounvix cpedcme no oucyuniune (Mo0yr) 011 04HoU Gopmol

00yuenusn
HazBanue Kou- Min, éannoe Max, éannoe
BO (bazoentii (nosviuienHblil
ypOo6eHb) ypOo6eHb)
Jlexu 7 7
[IpakTH4eckue 3aHITHS 7 28 28
Pedepatsr 1 4 15
CoOecenoBanue 2 11 25
Tecthl 2 10 25
Hroro 60 100
IlIxana oneHUBaHUA
Hu¢- | Beipa- | CioBecHoe Kpurepnu onieHKH HHAUKATOPOB J0CTUKEHU U
poOBoOe | :KeHHMe | BhIpa)KeHHue npu (pOPMEeKOHTPOJIS:
BbIpa- | B 0aJ- 3a4er
JKeHHe | Jiax:
OlieHKa «3a4T€HO» BBICTABISAETCS CTYJICHTY, €CJIU
OTBETHI HaBOIPOCHI 110 TeMaM JAUCHUILIIMHBI TOCIIE-
- 60 -100 3a49TCHO JIOBATEJILHEI, JOTUYECKU H3JI0KEHBI, JOIYCKAITCS
HE3HAUUTEJIbHBIC HEJIOYETHI B OTBETE CTYJICHTA, Ta-
KHE KaK OTCYTCTBHE CaMOCTOSATEIIBHOTO BBHIBOA,
pedeBble OIIMOKU U TIp.
O1ieHKa «HE 3a4TEHO» BBICTABIISIETCSI CTYJICHTY, €C-
- Huoxe He 3a4T€HO |nu CTymeHT He 3HAET OCHOBHBIX MOHATUH TEMBI
60 JUCIHUIUIMHBI, HE OTBEYAeT Ha JOIOJHHUTEIbHBIC U
HaBOJISAIINE BOMPOCHI MPETo1aBaTesl.




IlepevyeHb U KpaTKasi XapaKTEPUCTUKA OIEHOYHBIX CPEICTB

No | Hammenomanme | Kparkas xapakrepucTuka oueHounoro | IIpencrasnenune
1/ |OIIEHOYHOTO Cpen- cpexncTsa OLIEHOYHOTO
CTBa cpcacrea B
dbone

1 2 3 4

1 |IIpaktuyeckoesa-  |B xozje mpakTH4YecKux padOT CTyIeHTHI OBla- |TeMbl mpakTuye-

HATHE JICBAIOT YMEHHUSIMHU TT0JIB30BaThCs paboTaThC  |CKUX 3aHATHI; KOH-
HOPMATHUBHBIMU JOKYMEHTAMH U UHCTPYKTUB- |TPOJIbHBIE BOIIPOCHI
HBIMU MaTepUaIaMu, CIIPaBOYHUKAMH, CO- Y 3a/1aHUs 110 TeMe
CTaBIISATh TEXHUYECKYIO JJOKYMEHTAIMIO; BbI-  |IPAKTHYECKOTO 3a-
HOJIHSATD YEPTEKH, CXEMbI, TaOJIHIIBI, pemaTh  |HATUA
pasHOro poja 3aaauul, JeIaThBbIYHCICHNS,

OTIpENIeNATh XapaKTePUCTUKH PA3INYHbBIX Be-
I1€CTB, 00BEKTOB, siBJIeHUH. LlenbnpakTuye-
CKUX 3aHATHUH 3aKJII0YaeTcs B BBIpabOTKeE y
CTYZICHTOB HaBBIKOB IPUMEHEHHUS M1OJTyYEH-
HBIX 3HAHUH JUISI pellieHHs TPAKTUYECKHX 3a-
Jlay B MPOLIECCE COBMECTHOM JESITEIBHOCTH C
IPEeroJIaBaTeIsIMHU.

2  |kelic-3amaHue [TpoGieMHoe 3a1anue, B KOTOPOM 00y4aro- Kowmrmuiekr 3ananuit
HIEMYCs IPEUIaraloT OCMBICIUTD PEabHYI0 | /7Sl BBIIOJTHEHUS
npo¢eCCHOHATBLHO- OPUEHTHPOBAHHYIO CH- Keiic-3a1aun
Tyaluio, HEOOXOAUMYIOIJIS pEIICHUS J1aH-

HOM IpOoOGJIEMBI.

3 |Pedepar [TpoxykT camocTosiTeTbHOM paboTHl cTyneHTa, |Temsl pedeparon
MPEJICTaBIISIIOIINI cOO0M KpaTKoe U3JI0KEHNE
B IMCBMEHHOM BHJI€ TIOJYYEHHBIX PE3yJIbTaTOB
TEOPETUYECKOTO aHaJIHM3a OTPEICTICHHOM
Hay4YHOU (y4eOHO-HCCIIeI0BATEIhCKON) TEMBI,

I'JIe aBTOP PACKPBIBAET CYTh UCCIIEAYEeMON
poOJIeMBI, TPUBOAMT PA3IHYHBIC TOUKH 3pe-
HUS,a TaK)Ke COOCTBEHHBIE B3TJISIBI HA HEE.

5 |CoGecenoBanue CpencTBO KOHTPOJIS, OpraHU30BaHHOE KaK Bomnpocs! o te-
crienuanbHas 6ecea mpenojiaBaTess Ha Te- Mam/pazaenamanc-
MBI,CBSI3aHHBIC C U3Y9aeMOW JUCIUTUTMHOM, [UTUTAHBI
Y paCCYUTaHHOE Ha BBISICHEHHE 00bheMa 3Ha-

HUI 00y4Jaronierocs 1Mo OnpeeIeHHOMY
pasneny, TeMe, mpooaemMe u T.11.
6 |Tecr Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHUH, @DOHJT TECTOBBIX

MO3BOJISIONIAS] aBTOMATH3UPOBATH MPOIIe-
IypYU3MEpPEHUSI YPOBHS 3HAHUM U YMEHUH
0o0ydJaromerocs.

3aJaHuN




MuHKHCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA HHCTUTYT ((usinan) geaepanbHOro rocynap-
CTBEHHOT'O OIOJPKETHOTO 00Pa30BaTEIBHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHuUs

«Ka3aHCkuil HallMOHAIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTETY

Daxyrvmem Mexanuyeckuu

Kageopa Mawunel u annapamul xumuyeckux npoussoocms

Hanpapnenue noaroroBku: 15.03.02 TexHOIOrHYECKUE MAITUHBI U 000pYI0BaHUE

(k00 u Haumenosanue)

[Tpoduns noaroroBku: O60pyaoBanre HedTerazonepepadoTKu

(naumenosanue)

IlepeyeHb NPaKTHYECKUX 3aAHATHH
o nqucruiuiniae 51.0.34 «[Ipumenenne 9BM B HHKEHEPHBIX pacyeTax)

(HaumeHo8aHUe OUCYUNIUHDL)

OOyuaronuMcest pejjiaraloTcsl pa3HOYPOBHEBBIC 3a/1a4M U 3aJIaHUsI PEKOHCTPYK-
TUBHOTO YpPOBHS, MO3BOJISIIONINE OIEHUBATh U JIMATHOCTUPOBATH YMEHUSI CHUHTE3UPO-
BaTh, aHAJIM3UPOBATH, 00001IaTh (PAKTUUECKUN U TEOPETHUECKHUI MaTepual ¢ popMy-
JUPOBAHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM MPUUUHHO-CIICICTBEHHBIX CBS3CH.

3ananue 1 CoBpeMeHHbIN KOMNIBIOTEP U NPUHIMIIBI ero padorsl. [lepude-
pHiiHOEe HBCIIOMOTraTeIbHOoe 00opyaoBanue. KomnbrorepHsbie cetu. Borumc-
JINTEJIbHbIC KOMILJIEKChI PellIeHUs] MPUKJIATHBIX HHKEHEPHBIX 3a1a4.
1) IpUBOASTCS U MOSICHSFOTCS] TEOPETUUECKUE ACTIEKTHI, PACKPHIBAIOIINE CYTh TEMBIL;
2) naeTcs MpuMep, PeIIeHUs 3aa4i, aHaJJOTMYHOM 3a/1a4€e, TOCTABIICHHOW B 3a1aHHU;
3) NpUBOASTCS METOANYECKHUE YKA3aHUS JJIsl PELICHUS 3aaHNs;
4) IpUBOASTCS KOHTPOJIBHBIE BOIIPOCHI K paboTe.
3aganue 2 Knaccuduxkanus nporpammHoro ooecnevyenusi. CucreMHoe 1npo-
rpaMmmMHoeo0ecnedyeHue. 3HAKOMCTBO M U3y4eHue HauboJiee U3BECTHBIX MPO-
rPAaMMHBIX NAKETOBNPUKJIATHOT0 HA3HAYEHMS.
1) IpUBOASTCS U MOSICHSFOTCS] TEOPETUUECKUE ACTIEKTHI, PACKPHIBAIOIINE CYTh TEMBIL;
2) naeTcs puMep, PeIIeHUs 3aa4i, aHaJJOTMYHOW 3a/1a4€e, TOCTABIICHHOW B 3a1aHNU;
3) NpUBOASTCS METOANYECKHUE YKA3aHUS JJIsl PELICHUS 3aaHNs;
4) MPUBOJSATCS KOHTPOJIBHBIE BOMPOCHI K padoTe.

OcranbpHbIC BApUAHTHI 33JaHUH MPUBEICHBI B METOJUYECKOM YKa3aHUU,pa3pado-
TaHHOM Ha Kadenpe MAXII:

[Tpumenenne DBM B HH)XEHEPHBIX pacyeTax: yueOH. MOCOOHe [IEKTPOHHBIN pe-
cypc]/CabanaeB U.A., Anmakaea ®@.M. HikHekaMCKUI XUMHKO-TEXHOJIOTHYECKUM HH-
CTUTYT.

2015. — 95 c. Pexxum noctymna: cBOOOHBIN



KpuTtepun onieHKky NpakTH4eCKUuX 3aHATHI

N3yudas nmpenmeT, oOy4yarouIuiicss BHIMONHSAET 6 3a1aHuil. 3a perieHne KaxkKaoro
OH MOXXET MoyyuuTh oT 1 10 2 Gaisos. Ecnu He cnpaBuiics ¢ 3ajanueM 0e3 IOMOIIH
npernoaBaTens, OI[eHKa CHUYKAeTCsl.

W TOroBbIi pEUTUHT MO MPAKTUYECKUM 3aHITHUAM MIPOCTABIISETCS KaK CyMMa I10-
Jy4YeHHBIX 0aJJIOB 3a peuieHre 6 HHIMBUYaIbHBIX 3aJaHHA.



MuHuCcTepcTBO HAayKH | Bhiciiero oOpa3oBanus Poccuiickoit denepanuu
HwxHekamMCKuil XUMUKO-TEXHOJIOTHIECKANA HHCTUTYT ((rmain)
dbenepabHOTO TOCYAAPCTBEHHOTO OFOJKETHOTO 00Pa30BaTEILHOTO YUPEIKICHHUS
BBICIIIET0 00Opa30BaHus
«Ka3zaHCkuil HallMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUUECKUN YHUBEPCUTET

Daxynomem____MexaHn4eCKU

Kageopa__Maimun n anmapaTtoB XUMHUYECKUX MPOU3BOICTB
Hanpasnenue moaroroBku_15.03.02 «TexHosornyeckue MaimHbl 1 000pYI0OBaHUEY

(KOO U HAUMEHOG6AHRUE)

[Ipoduns/mporpamma: OGopyaoBaHue HedTerazomnepepadoTKu

(naumenosanue)

TecToBLIE 3a1aHUSA
o nucuuiuinie [Ipumenenne 9BM B HH)KEHEPHBIX pacyeTax

(HaI/IMeHOBaHI/Ie }Z[I/ICI_[I/IHJ'II/IHLI)

Tema Nel. CoBpeMennbie IBM U BBIUMCIUTEIbHbIE KOMILUIEKCHI HA UX OCHOBE
1. Komnbrorepom Ha3bIBaKOT JII00yI0 OBM,

1) umeronyto apxutekrypy @on Herlimana

2) HACTOJILHOT'O UCIIOJIHEHUS

3) UCTIIOJIB3YIONYI0 IU(PPOBYIO AIEMEHTHYIO 0a3y

4) TOCTPOEHHYIO HA OJJHOM MHUKPOIIPOLIECCOPE

2. 'pynna KOMNBIOTEPOB, CBA3aHHBIX KAaHAJAMHU Iepegauyd HHOpMAUUM H
HAXOIAILIMXCS B MpeJesaX TePPUTOPUHN, OTPAHMYEHHOI He0OJbIIMMHU pa3Mepa-
MH: KOMHATBI, 31aHNUs, IPEeANPUATHS, HA3bIBACTCH:

1) ri00abHONM KOMIIBIOTEPHOM CEThIO

2) uH(POPMAIMOHHOM CUCTEMOM C TUTIEPCBA3SIMU

3) JOKAJIbHOM KOMIBIOTEPHOMU CETHIO

4) BIEKTPOHHOMN MOYTOMN

3. Konpurypauus (Tomos0rus) JJOKaJIbHOM KOMIILIOTEPHOM CeTH, B KOTOPOIl BCe
padouyHeCcTaAHIIUN COeTUHEHBI HEMOCPEACTBEHHO C CEPBEPOM, HA3bIBACTCS:

1) KOJbLEBOU

2) paauagbHOU

3) IIMHHOMU

4) IPEeBOBUIHOU

4. Jlnst xpaHeHus (pailjioB, NpeIHA3HAYEHHBIX JJIA 001ero JOCTYNA MOJIb30BaTe-

JIel CeTH,MCI0JIb3yeTCsl:
1) daiin-ceprep



2) pabouas cTaHIUs
3) KJIIMEHT-CEpBEP
4) KOMMYTAaTop

5. Komnbrorep, npeaocTaBisilOuinii CBOM PeCypChl B N0JIb30BAHUE IPYTUM KOM-
NbIOTEPaM NMPUCOBMECTHOM padoTe, HA3bIBAETCS:

1) KJIHMEHTOM

2) KOMMYTaTOpOM

3) craHuMeun

4) cepBepoM

6. Komnbrorep, HCNOJIb3YIOIIMHA PecypChl APYroro KOMINbIOTEpa Mpu COBMECT-
HOIl padoTe,Ha3bIBACTCH:

1) KJIHMEHTOM

2) KOMMYTaTOpOM

3) craHuMeun

4) cepBepom

7. s ynpasJjenus padoro IBM u o0ecniedyeHus1 B3aMMOACCTBHUSA € 10J1b30Ba-
TeJIeM OHO0JIKEH ObITh YKOMIIEKTOBAH NIPOrPaMMHOM CHCTEMOM, Ha3bIBAEMOM
1) onepalOHHOM

2) nH(QOPMALIMOHHOM

3) TEXHUYECKOM

4) opraHu3alMOHHON

8. B IpuBeIeHHOM CIIUCKE KJIACCOB MPOIPAMMHOI0 00ecreYeHus :
1) CUCTEMHOE;

2) IPUKIIATHOE;

3) THCTPYMEHTAIBHOE;

4) alrOpUTMUYIECKOE;

HMeeTcsl HETOYHOCTh — He CyHIeCTBYeT KJiacca ...

9. OnepanuoHHble cucTeMbl IBM OTHOCATCS K KJIaccy
1) CUCTEMHOTO

2) IPUKJIATHOTO

3) HHCTPYMEHTAIBHOTO

4) anrOPUTMHAYECKOTO

MPOrpaMMHOI0 o0ecrevYeHusl.

10. TaGIuYHBI MPOLECCOP OTHOCUTCH K KJIACCY
1) CHCTEMHOTO

2) IPUKJIATHOTO

3) HHCTPYMEHTAIBHOTO

4) aIrOPUTMHUYECKOT O

NPOrpPaMMHOI0 odecrneYeHusl.



11. Cucrema nporpammupoBanus Visual Basic oTHocuTest k Kiaccy
1) CHCTEMHOTO

2) IPUKJIATHOTO

3) MHCTPYMEHTAJILHOTO

4) anrOPUTMHYECKOTO

MPOrPaMMHOI0 o0ecrnedeHusl.

12. YcTpoiicTBO, Ha3biBaemMoe rpagonocrpouresieM (IJIOTTEPOM), PEIHAZHAYECHO
NI

1) BEIBOAA rpadudeckoit mHpopMannu Ha OyMa)KHBIN HOCUTEITh

2) BBoJ1a Tpaduueckoit nudopmaiuu 8 9BM

3) CKaHMPOBAaHUS TOTOBBIX YEPTEKEN B IPOrPAMMY

4) IOCTPOCHUSI YePTEKEN 0e3 MPUMEHEHU KOMITbIOTEPa

13. ABTOMAaTHM3HMPOBaHHOE padoyee MeCTO HHKEHEPa-KOHCTPYKTOPA NPEACTABJIACT
co0oii
1) IporpaMMHO-TEXHUUYECKUI KOMIUIEKC Ha 6a3e paboueil cTaHuuu
2) IPOrpaMMHO-TEXHUYECKHI KOMILIEKC Ha 0a3€ JJOKaIbHOW BHIYMCIUTEIbHON CETH
3) mporpamMMmy I aBTOMaTU3alMy WHKEHEPHBIX pacueTOB
4) anmapaTHbIe BHIYMCIUTENbHBIE CPEICTBA O€3 YUeTa YCTAHOBICHHBIX NHKEHEPHBIX
IpOrpaMm

14. Ucnoabn30BaHue B NMPAKTHKE HH/KCHECPHLIX pacue€TroB JIOKAJIbHOM BBLIYHCJIN-

TeabHON ceTn HE mo3Boasier

1) UICHIOTIB30BATh €IMHYI0 MHPOPMAIIMOHHYIO 0a3y JJIsl HECKOJIBKHUX CIELMAIUCTOB

2) OpraHu30BaTh NapaJUICIbHbIC BHIYUCICHUS

3) pacupenenuTh peleHrne OTAEIbHBIX MMOA3a/1a4 EANHOM 3a/1a4l MEXKy KOMITbIOTEPaMHU
4) kax10i paboyeil CTaHIIMK BBICTYNIaTh B KAYECTBE CEpPBEPA

Tema NeS. IIpumenenue IBM npu pemieHuM 3aga4 MOACJIUPOBAHUA XUMMKO-
TEXHOJIOrMYEeCKUX MPOLECCoB

1. 3axaya annmpoKCUMANMHU TAOJIHMYHBIX TAHHBIX HCMOJIb3YyeTCs JIJIs
1) moadopa MOAXOAAIIEeH PYHKIIUU.

2) yHOPSIOYCHHS TAHHBIX B TaOJIHIIC.

3) monyueHus 0oJiee TOUHOTO 3HAYEHUS BEIYUCIIIEMON BETUIMHBI.

4) Ipe/ICTaBICHUS Pe3yJIbTaTOB B Tpaduueckoii hpopme.

2. AlmpokcuManug Ta0JIMYHbIX JaHHbIX JUHeilHoi pyHkuneir HE moxeT ObITH

HCII0JIb30BAHA LIS
1) TOCTPOEHUS AUATPAMMBbI COCTOSTHUS <GKUJIKOCTb-TIap» JJIsl OMHAPHBIX CMECEH.

2) TApUPOBKHU MPOBOJIOYHBIX TEH30PE3UCTOPOB U TEPMOTIAP.

3) TMHEWHON UHTEPIONISIINI KO3(PPUITMEHTOB KOHIICHTPAIIMH HATIPSKEHUH.

4) TOCTPOEHHUSPErPECCUOHHOU MOJIEJIA TIEPBOTO MOPSAAKA JJIsI  XUMHKO-
TEXHOJIOTHYECKOTOTIPOLIECCa.



3. JL1s Cyl1eCTBEHHO KPUBOJIMHEHHON (PYHKIMU B KayeCTBe alNPOKCUMHPYIO-

meit HantoJs1ee’(pPeKTUBHO UCIOJIB30BATH
1) TOJIMHOM OTIPEJICTICHHON CTEIEHHU.

2) TUHEHHYIO (QYHKIIHIO.
3) rutiepbomy.
4) TPUTOHOMETPHYECKYIO (DYHKIIHIO.

4. TlogOop mapaMeTpoOB HEHTPOOEKHOT0 HAcOcAa rpaduIeCKUM METOAOM, MOKa-

3aHHbII HAPUCYHKE
60.0

55,0
50,0
450 Pl
40,0 =

35,0 /i =

30.0

25,0
20.0 A
T—"

15,0
10,0
0 500 1000 1500 2000
NpeacTaBJaseT co0o0ii 3agauy
1) peuieHrs CUCTEMbI YPaBHEHUIA.
2) ONTUMU3ALNY 0 BEJIMYUHE CO31aBAEMOTO J1aBJICHUSI.
3) YUUCIICHHOTO UHTETPUPOBAHKS METOIOM TPaICIHii.
4) THTEPHIOJISIIIUYU IO BETMYMHE PACcX0Jia KUJKOCTHU.

5. [Togdop mapameTpoB HEHTPOOEIKHOTO HACOCA IPAPUIECKUM METOA0M, MMOKA-

70,0 —'—’4__
—__
60,0 i '\\\
50,0 \\
40,0 ,5/
30,0
T ——

20.0 E_ _f
10,0 =

0,0

10,0 20,0 30,0 40,0 50,0

3aHHBIN HAPUCYHKe

NpeacTaBJaseT co00i 3agauy

1) ONTUMHU3ALMU IO BETMYHUHE KO3PPUIIMEHTA MTOJIE3HOTO IEUCTBUS.
2) pelIeHUs] CUCTEMbl YPABHEHHI.

3) UMCIEHHOTO UHTETPUPOBAHUSI METOZOM Tpamneui.

4) UHTEPIOJISILIMY 110 BETUYMHE PACX0a KUIKOCTH.



6. Ha pucynke

20000
f Yi+1
15,000 /
) Yi [JIOIAb, KOTOpPOH
10,000 /{ MOKHO TIpeHebpedn
5000 f+
‘\'!‘-n- H”“Hr’ﬂbf‘f
0,000 X et
0 02 04 06 08 1 h

NMOKa3aHa rpauyeckasi HHTepNpeTanus 3aa4M ... IPU MPOBEeJIeHUHN pacyera
npoueccaneperoHKu OMHAPHOM CMeCH.

(BbIOCpUTE MPONYILIEHHY IO (hpa3zy)

1) YUCJIIEHHOI'O UHTErPUPOBAHUS METOIOM TpaIleLun

2) ONTUMU3ALMH TEXHOJIOTMYECKUX [TapaMETPOB

3) anIpoOKCHUMAIUU TEMITEPATYPbI KUIIEHUS JIETKOJIETY4er0 KOMIIOHEHTA

4) rpaUUECcKOro peuIeHus CUCTEMbl ypaBHEHUHN

7. Pemienue 3agaum pacyera nporuda Opyca B 3aJlaHHON TOuke MeToaom Mopa
¢ MOMOIbITAOJIMYHOI0 NPOLECCOPA MOKHO CBECTH K

1) 3aa4€ YUCICHHOTO UHTETPUPOBAHUS METOJIOM TPAIELIHA.

2) rpaduyeckomMy criocoOy pelieHrs CUCTEMbI YpaBHEHU.

3) 3aa4e anMmpoOKCUMAIMU JJI SIIOPBI U3THOA0IIEr0 MOMEHTA.

4) TIOMCKY MaKCUMAaJIbHOTO 3HAYEHHSI Ha AITIOPE U3rHOAI0ITIX MOMEHTOB.

8. Ilpu ncnob30BaHUM rpagpuyeckoro crnocoda pacyera 4Yucjaa CTyneHel pek-
THQUKAINY AJIATAPEJIbYATON KOJOHHBI, ANMPOKCUMALNNIO PA004UX JUHUH KO-
JIOHHBI CJIelyeT BBINOJIHATH

1) nTuHEHOM (DYyHKIIHEH.

2) IOJIMHOMOM BBICOKOM CTEIICHH.

3) KyOUYECKHUM CIUTaHOM.

4) SKCIIOHEHIIMAIbHON KPUBOM.

9. Hancrpoiiky «ITouck pemenusi» MS Excel yno6no ucnosib30BaTh npu pe-

HIeHMM MHKEHEePHBIX 3a1a4
1) onTUMHA3ALAN.

2) arpoOKCUMALIUH.
3) YMCIIEHHOT'O UHTETPUPOBAHUSL.
4) TIOWCKa KOPHEN CUCTEM JIMHEHNHBIX YPABHECHUN.

10. Tpebdyercsi ONTUMHU3MPOBATH COCTAB MHOTOKOMIIOHEHTHOI'0 CILIABA MO TeM-
neparype miaBJjieHus (ompeaejieHHMe TOYKH 3BTEKTHKH). DTy 3aaa4y B TadaM4-
HOM IIpoLEecCope MOKHO PEIIUTH ¢ IOMOLIbIO

1) HaacTpouku «Ilouck pemenus».

2) MacTepa Iuarpamm.

3) BCTpoeHHO# QpyHKIuK JIMHEHH.

4) nancrpoiiku «Ilogbop mapamerpay.



11. Tlpu pemieHHHU 33424 ONTHUMH3ANMHU JJIUHbI YYaCTKA Bajla HACOCA MO BeJIN-
YHHe M3rudainero MoMeHTa ¢ momoibo Haacrpoiiku MS Excel «Ilouck permre-

HHSD>, KpOMe 11eJIeBOH (PYHKIUM elle He00X0AMMO 3a1aTh
1) orpaHUYEHUS B BUJIC HEPABEHCTB.

2) 91 CII0 OTOOPAKAEMBIX 3HAKOB B MAHTHCCE YUCIIA.
3) popMar siueiiku ¢ neneBoil PyHKIUEH.
4) 3HaUEHUS OJOUPAEMBIX ITAPAMETPOB.

12. Yrodbl HA oxHoii quarpamme MS Excel oTo0pa3uTs 3m0psl U paguaabHBIX,
U OKPYKHBIXHHANPSAKEHU M, JeHCTBYIOLIUX 10 TOJIIMHE TOJCTOCTEHHOr0 MJINH-
Apa, HY’KHO

1) UICIIOIB30BaTh 2 psAJa TaHHBIX.

2) 100aBUTh JIMHUIO TPEHA.

3) UCIIOJIB30BATH TUATPAMMY THUIIA KIIOBEPXHOCTHY.

4) BKIIIOYUTh PEKUM OTOOPAKEHHUS JIET€H IbI.

13. Ilpu peaynupoBaHUM MIOPbI U3rH0AIIUX MOMEHTOB IO JJIMHE Baja C Iia-
rom 10 MM ¢ MOMOIIBIO TAOJUYHOTO MpoLeccopa, popMyJia pacyera KeCTKOCTH
konupyercs no croadouy E. IIpu 3Tom 3HaueHHe MOIYJIS YIPYTOCTH HAXOAUTCH B
s4yeilike Al, koopauHaThl — B cros10ue B,a nnamerpsl Basia — B croJoue C. Toraa
npaBuibHOU popmyJioil Oyaer ¢popmyJia:

1) =A$1*C2"4/64*3,141592

2) =A1*C2"4/64%3,141592

3) =A1*C$2"4/64*3,141592

4) =A$1*$C2"4/64*3,141592

14. YT0o6bI MOCTPOMTH KHHEMATHYECKYIO CXeMy NMPHBOJAA JUIS NMOSICHUTEIbLHOM
3aNUCKHKYPCOBOI0 MPOEKTA M0 JeTAJIAM MAIHH, Y((PeKTHBHEE HCIOJIb30BATD
cpeacTBa:

1) BeKTOpHOTO rpaduueckoro pemakropa MS Visio.

2) pactpoBoro rpadudeckoro peaakropa MS Paint.

3) TekcToBOTO penakropa MS Word.

4) mporpammupoBanus rpaduxu cpeast MS Visual Basic.

15. lnst moaesimpoBanusi XTC npeanasHayeHa nporpamma
1) ChemCad

2) APM Graph Lite

3) MS Word

4) Coral Draw

16. MoneanpoBanne XTC M0:KHO BBINIOJHUTH C IOMOIIbI) IPOTPAMMbI
1) APM XT

2) MS Visio

3) APM WinMachine

4) GNU Linux



17. MoaeaupoBanue XTC ¢ noMOIIbI0 KOMIIBIOTEPHBIX IPOrPaMM HAYHHAIOT C
MOJEJIUPOBAHUA

1) TMIPOJUHAMUKY ITOTOKOB (a3

2) TeriooOMeHa

3) MmaccooOMeHa

4) MEXaHHYECKHX ITPOLIECCOB

18. MoaeMpoBaHue CYNUTAETCHA UTEPALMOHHBIM MPOIECCOM, IOTOMY YTO Hepea-

KO BO3HMKAETHEO0X0JUMOCTH BO3BPAaIleHHs HA OJJMH U3 HAYAJLHBIX ITANOB I0-

cie

1) BepuduKauyu Moaenu

2) pa3pabOTKH MaTeMaTUYECKOTO OMKMCAHUS Mpoliecca

3) MOJTy4YeHHUs OKOHYATETHLHOTO pe3ybTaTa

4) IOCTPOEHUSI AITOPUTMA PEILICHUS 3a/1aun

19. Ilpu u3yyenun AaurteabHoro npouecca XTC komnbrOTEpHOE MOIETUPOBAHME
MO03BOJIUT

1) MacTabMpPOBATh BpEMS

2) HaiiTh 60J1ee TOYHOE PeIIeHNe

3) oboiituch 6e3 ureparuit

4) BOOOIIIE 0TKa3aThCs OT HEOOXOAMMOCTH UCCIIEA0BAHMS HEKOTOPBIX MOAMPOLIECCOB

Kpurtepun ouenku:

HpOI_[eHT IMpaBUJIBHBIX OTBCTOB Ha | OLCHKA
BOITIPOCEI TCCTA

< 60% 0 6amtoB
> 60% , HO< 74 % 4 danna
>74% , H0<87 % 7 0ayI0B

>87 % 10 GansnoB




MuHHCTEPCTBO HAYKHU U BhICIIero oopazoBanusi Poccutickoit denepanuu
HuxHexaMCKuii XMMHUKO-TEXHOJIOTMYECKUN HHCTUTYT ((uman)
benepanbHOro TOCYJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHus
«Ka3zaHCcKkuil HallMOHAJIBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET

@Daxkynromem___MexaHUYECKUN

Kagheopa__Maiun 1 annapatoB XMMHUYECKUX MPOU3BOJICTB

Hanpasnenue nmoaroroBku_15.03.02 «TexHoIOrHYECKUE MAIMHBI U 000PYIOBaHUEY

(kK00 U HaumeHoBaHue)

[Ipoduns/mporpamma:_ O6opyoBanue HedrerazonepepaboTKku

(naumenosarnue)

KoMiutekT 3agaHuii 1Jis1 BHINOJTHEHUS PACYeTHO-TPapuuecKoi padoThl
no auctuimae (Mmoayino)_b1.0.34 «lIpumenenrne 9BM B MHKEHEPHBIX

(HaI/IMeHOBaHI/Ie Z[I/ICL[I/IHJ'II/IHI)I)

pacducTax»

Tema Ne4: Il pumenenune IBM npu pemienuu rpagpuyeckux 3axauBapu-

ant 1

3ananue:

PacueTsl TOJICTOCTEHHBIX HUIMHAPOB I10J] BHYTPEHHUM JaBJICHUEM. 3aJada peraeTcs
B cpejie TabaumaHoro nporeccopa MS Excel.

[Tpumensisa |l Teoputo npoyHocTH MOAOOPATH TOJMIMHY CTEHKH TOJCTOCTEHHOTO ILIM-
JUHApa, ecau BHyTpeHHee napieHue paBHo 80 MIla, BHyrpennuit paamyc = 100
MM, MaTepuan mumHapa — CT45, koo duiment 3anaca NpOYHOCTH IPUHATH PABHBIM
1,5. IlocTpouTh 3MIOPBI OKPYKHBIX, PAAUAIbHBIX U SKBUBAJICHTHBIX HAMNPSHKEHUH IO
TOJIIMHE CTEHKH LIWJIMHAPA € [aroM 1 mm.

dy

VYcnoBre NpOYHOCTH COCTABJIEHO MO TPETHEN TEOPUU MIPOUYHOCTH:



11 2-d;
Osxs = P1 'dz — 4z < {0}
H BH

K3 Hero ompenensieTcss HapyKHbIM THAMETP W, COOTBETCTBEHHO, MPHU 3aJaHHOM BHYT-
PEHHEM JUAMETPE - TOJNIINHA HWINHAPA.

Jlamee 1O W3BECTHBIM JMAMETPAM PACCUHUTHIBAIOTCA OKPYXKHBIE, paguajbHbIC U
SKBUBAJICHTHBIC HANIPSKEHUS U CTOSITCS MX SITIOPHI.

PacueTsl Hanps>KEHUI BBITIOJTHUATD Yepe3 KaxIpld MM. Pagnans-

HBIC HAPSIKCHUS:

a2 a2
R e TR T
OKpyKHbIE HAITPSIKEHUS:
=P i 1+ i
T G,

rAe p - NOJsApHAs KOOPAWHATA, U3MEHSIETCA OT BEJIWYMHBI BHYTPEHHETO paanyca A0
BEJIMYMHBI HAPYKHOTO pagnyca.

Ucnons3ys pynxkunn MAKC u MUH, onpenennte MakCUMallbHbIE 1 MUHUMAJIbHbBIE
HaIIpsDKEHUS.

Bapuanr 2

PacueTsl TOJICTOCTEHHBIX UWIMHIPOB MPU JCUCTBUM HAPYKHOrO HAaBICHHUS. 3aaada
peraercst B cpejie TabimaHoro mnpomeccopa MS Excel.

[Tpumensisa |l Teoputo npoyHocTH MOAOOPATH TOJIMIMHY CTEHKH TOJCTOCTEHHOTO ILIM-
JUHJpa, eclii HapykHoe AaBieHue paBHO 80 MIla, Bayrpennuit paguyc = 100 mm,
matepuan mumnapa — CT45, koaddunmenT 3amaca npoYHOCTU NPUHSTH PaBHBIM 1,5.
[TocTpouTh 3MIOPHI OKPYKHBIX, PAAHAIBHBIX U SKBUBAICHTHBIX HAMPSKEHUN MO TOJ-
IIMHE CTEHKHU IUJIMHIpPA C maroM 1 mm.

du

YcioBre IPOYHOCTH COCTABJICHO 110 TPETHEH TEOPUN IPOYHOCTH:
11 2-d;
Osx = PZ .dz — d2 = {O-}
H BH



N3 Hero OIpeCaACIACTCA HaPY)KHHﬁ ANaMETp U, COOTBECTCTBCHHO, IIPHU 3aJaHHOM
BHYTPCHHEM AUMAMECTPC - TOJIMHA OUJIXMHAPA.

Jlanee 1O H3BECTHBIM JMAMETPAM PACCUMTHIBAKOTCSA OKPYXKHBIE, pagUaIbHBIC U
DKBUBAJICHTHBIE HANPSKEHUS U CTPOSATCS UX JITIOPBHI.

PacueTsl HanpsHKEHNN BBINOJIHATH Yepe3 Kaxaplii MMm.Pannans-

HbIC HANPSKECHUS:

d Ay
e e T

OKpyKHbIE HATTPSIAKEHUS:
= _P, - dg 1 dg“
PR PR SR T

rAe p - NOJSApHAs KOOPAWHATA, U3MEHSIETCSA OT BEJIWYMHBI BHYTPEHHETO paanyca A0
BEJIMYMHBI HAPYKHOTO pajgnyca.

Ucnons3ys pynkunn MAKC u MUH, onpeaennte MakCUMallbHbIE 1 MUHUMAJIbHbBIE
HaIIpsDKEHUS.

Bapuanr 3

PacdeTsl TOJICTOCTEHHBIX LWIMHAPOB IMOJ BHYTPEHHUM M BHEIIHUM JaBJICHUEM. 3a-
Jada perraeTcs B cpejie TabimuHoro npoieccopa MS Excel.

Buytpennee nasnenune paBHo P; = 80 Mlla, a HapyxxHoe nasnenue P, = 120 MllIa,
BHyTpeHHUI paanyc = 100 MM, HapyxHbIi paguyc paBeH 200 MM. [TocTpouTts 31mopbl
OKPYKHBIX, PaIHAIIbHBIX U SKBUBAJICHTHBIX HAMPSHXKEHUH MO TOJIIMHE CTEHKU C Ila-
rom 1 mm.

ds

[Io wu3BeCTHBIM JUAaMETpaM  pPACCUUTHIBAIOTCS  OKPY)KHBIE, pagualibHble U
DKBUBAJICHTHBIEC HAIIPSHKEHUS U CTPOSITCS UX SMIOPHL.
PacueTsl HanpsKEHUM BBIMOJIHUTD Yepe3 KaXKIbld MM. PainanbHble HAPSKECHUS:

P1'd§H_P2'dﬁ 4 Pz_P1 dﬁ'dgn
g, = — 4 :
’ dl% _dgﬂ dl% _dgH .02

OKpy’KHBIE HATIPSKEHUS




P,—Py di-ddy

_ Py-di—Pyedi 4+ 4-
—_ pz TIC p - HOJI}IpHaH KOOpILI/IHaTa, N3MCHJIICTCA OT BCJINU-

O; =

‘ af-d3, df-d3,
YHHBI BHYTPEHHETO PAJNyca 10 BEJIMUYWHBI HAPYKHOTO paanyca.
Ucnonp3ys pyaxkmun MAKC u MUH, onpenenute MakcMMallbHbIE 1 MUHHUMAJTbHBIC
HaIpsHKECHUS.

Bapuanr 4

PacueTsl COCTaBHBIX TOJICTOCTEHHBIX IWJIMHAPOB TOJI BHYTPCHHUM JaBJICHUEM. 3a-
Jayva pemaeTcs B cpejie TadimyHoro mpoieccopa MS Excel.

B 00OBIYHOM TOJICTOCTEHHOM IWJIMHJAPE HEBO3MOXKHO O0ECIEUYUTH JIaBlieHHUE OOJIbIIIE,
yeM 50% OT AOMYyCKaeMOro HampsHKeHUs, - MPOUCXOUT ero paspyiieHue. YToosl co-
371aTh COCYBI OOJBINIETO TaBJICHUS, UCTIOIB3YIOT COCTaBHBIC UIUHAPHI. B Takux mu-
JUHAPAX W3-32 MPUMEHEHHUS TOCAIKH C HATATOM MPOUCXOIUT TepepachpeneicHue
OKPYHBIX HaIPSKECHUH.

[Tpumensia |l Teopuro mpouyHocTH MO00paTh HAPYKHBIN AMAMETP BHEIIHETO IIMJIUH-
Jipa, eciiv BHyTpeHHee aaBieHue paBHo 120 MIla, BHyTpeHHU# AuamMeTp BHYTPEHHETO
muwHapa - 100 MM, mpenen TeKydecTd MaTepraioB 000UX IHIMHAPOB

— 300 MlIla, monyns ynpyroctu Marepuana — 200 ['Tla, koadduiment 3anaca npod-
HOCTH TPUHSATH paBHBIM 1,5. TlocTpouTh 3MIOPHI SKBUBAJIEHTHOTO HANPSHKEHUS B 3a-
BUCHMOCTHU OT KOHTAKTHOTO iuaMeTpa dk.

N

VYcii0BrEe NPOYHOCTH COCTABJIEHO 110 TPETHEN TEOPUN IPOYHOCTH:

Oyes = Py ﬁ < {0}
H 6H

N3 nero OoIIpCACIIACTCA H&py>KHBII71 AUaMCTPp U, COOTBCTCTBCHHO, TOJIIIMHA TUJIMHAPA.

I[anee II0 M3BCCTHBIM AWAMCETPAM PACCUHHUTBIBAIOTCSA OKBHBAJICHTHBIC HAIIPSAXKCHHA U

_ 2-d? 1
CTPOSATCS MX DIIOPBL. O g = P1 : m 11— dz dZ
H BH

2 2 2
dg-di  di—di,




[Ipu mocTpoeHUM 3M0p HYKHO U3MEHSTh BEJIMYMHY KOHTAKTHOTO JUAMETPA OT BEJIH-
YUHbI BHYTPEHHETO TUAMETPA 10 BETUYMHBI HAPYKHOTO TUAMETPA.

PacueTs! HarnpsiKeHU BBIOIHUTD Yepe3 Kaxapid 1 MM

[To pe3ynmpraTaM pacdyeToB ONPEAECIUTH KOHTAKTHBIA PaandyC, NMPU KOTOPOM 3KBHUBA-
JICHTHBIC HAIpsDKEHUs: OyIyT MUHUMAJIbHBIMH. /{151 peleHus 3Toil 3amaun clieayer
BOCIIOJIb30BaThes GpyHKuuert MUH.

Bapuanrt 5

PacudeTsl TONCTOCTEHHBIX HWJIMHIPOB. TeMiepaTypHble HAIpsOKEHUs. 3ajJayapeniacT-
cs B cpejzie TabsmmaHoro mporeccopa MS Excel.

[Mpumensist 11l Teopuro mpouHocTr MOAOOPATH TOMIIMHY CTEHKH TOJCTOCTEHHOTO IIH-
JIMHJIpA, €CJIU BHyTpeHHee aaBiieHue paHo 80 MIla, Baytpennuit quametp = 100 MM,
Matepuain mumHapa — CT45, koadduimeHT 3amaca npoYHOCTH NPUHSTH paBHBIM 1,5.
[TocTpouTh 3MIOPBI TEMIIEPATYPHBIX HANPSHKEHUN IO TONIIWHE CTEHKH PacCYUTaHHO-
ro HWIMHAPA IPU OTCYTCTBUM BHYTPEHHEIO M BHEIIHEIrO JABJICHWW NpU Neperaje
temneparypsl B 70 rpax, moxyns ynpyroctu cranu — 200 I'Tla. TemmneparypHnsblii xo-
s PuMeHT TMHEHHOro pacuIupeHus: ctaiu 125 - 107, TemnoBoii PEXKHUM — CTaLMO-
HapHBIN, €€ U3BMEHEHHE MO0 TOJILIMHE TPOUCXOAUT I10 JOrapu(PMUYECKOMY 3aKOHY.

ds

VYcnoBre NpOYHOCTH COCTABJIEHO MO TPETHENW TEOPUU MPOUYHOCTH:

2-d?
ol =Py < fo)
H BH

N3 Hero onpenensieTcs Hapy K HbIA THAMETP U, COOTBETCTBEHHO, TOIIIMHA [IUINHIPA.
Jlamee 1O W3BECTHBIM JMAMETPAM PACCUMTBHIBAIOTCS paduajibHbIC, OKPYKHBIE U
SKBUBAJICHTHBIC HATIPSI)KECHUS U CTPOSITCS UX IHOPHIL.

Pacuersl Hanps>KEHUI BBINIOJTHUATD Yepe3 Kaxabld MM. Pagnans-

HbIE HATIPSIAKECHUS:

2:p
In— 2 2_ .2
a-AT-E dy |, d%:(0,25:d2—p?)
= e ”zp OKpy>KHBIE HAIIPSKEHUS:
2 In-2= p?-(df—diy)
H




2:p
@ATE 1Hing, _ dc(025d2-p?)
r = N T€ p - MOJsIpHAas KOOp-
2 nden p2%(d2-dz,)
dy

JIAHATA, U3MEHSIETCS OT BEJIMYMHBI BHYTPEHHETO pajuyca JI0 Be-
JIMYAHBI HAPYKHOTO pajinyca.
Ucnonp3ys pyaxkmun MAKC u MUH, onpenennte MakcUMalbHbIE 1 MUHUMAJIbHBIE

HaIIPpAKCHUA.

Bapuanr 6

PacueTsl Bpalaromerocs: CIjIoHoro Iucka (pacueT B COOTBETCTBUH C MOJECIIBIO TOJI-
CTOCTEHHOTO LWJIMHJpA). 3ajada peliaercss B cpefe TabaudHoro mpoieccopa MS
Excel.

[Tpumensis |l Teopuio MPOYHOCTH paccUUTATh JOMYCKAEMYIO YTJIOBYIO CKOPOCTH
BpaleHust crtomHoro (d,, — 0) nucka [w], eciu ero HapyXHbBIA auameTp paBeH 500
MM, MaTtepuan — Tutad, Moayib ynpyrocta — 100 I'Tla, koadpdumment Ilyacconapa-
BeH — 0,3, yaembHbIH Bec TuTana — 4500 kr/m°, gomyckaemoe Hanpsokerue — 400 MITa.

-w?
VYenosue npoynoctu:olll = ];2—_g- (3+ ) -d? < |[o]

3Has yrioByl CKOPOCTb, OMPEACIIUTE JOMYCKaeMOoe YICIO 000pOTOB rcKa (00/MUH).
Jlanee pacCUMTHIBAIOTCA OKPY)KHBIC, PaJUAJIbHBIE M DKBUBAJICHTHBIC HAIPSKEHUS U
CTPOSITCS UX DITIOPHI.

PacueTsl HanpsKEHUM BBIMOJIHUTD YEPE3 KaXKIbIA MM.

PanuanbHble HAaMPsHKEHUS

v

89

oy = (3+ 1) (0.25-di — p?)

OKpy’KHBIE HATIPSKCHUSA
2
atz%-(3+u)-(0.25-d§—

1+3-u
3+u

p?)



rAe P - MOJSPHAsT KOOPJAMHATA, U3MEHSETCS OT BEJIWYHWHBI BHYTPEHHErO paanyca JI0
BEJIMYMHBI HAPYKHOTO pajanyca.

Ucnonp3ys pyaxkmun MAKC u MUH, onpenennte MakcuMalbHbIE 1 MUHUMAJIBHBIE
HaIpsKECHUS.

Bapuanr 7.

Pacuer mMIMHAPUYECKOrO TOHKOCTEHHOTO COCYZA, 3allOJIHEHHOTO >XUAKOCThIO. B
ITOM 3ajlaue paccMaTpHUBaeTcs HamOoJee MpocTas MOJEIb — ME3MOMEHTHAs TEOPHs
obOosouek. B xauecTBe Harpy3Ku NMPUHUMAETCS THAPOCTATUICCKOE JABJICHHUE JKHUJIKO-
CTH, 3aIIOJHSIOIIEH [IWIUHIDP.

A D R
>
@
\J
3aganue

HNcxonnpie JaHHBIC:

YKuakocts — Boza (yaenbHsii Bec y= 10000 H/m>;

Pannyc nununaapa — R =3 Mm;

JlnvHa mumiHapa — a = 6 M;

Martepuan munuaapa — Ct 20 (npenen tekyuectu 240 Mlla, korddunment 3amaca
IPOYHOCTH MIPUMHTE PABHBIM 1,5).

1) W3 ycioBUs MPOYHOCTH B COOTBETCTBHE ¢ O€3MOMEHTHOW TEOpPHEH IO YeTBEPTOMH
TEOPHUH IMPOYHOCTH ONPENEIUTE TONIINHY CTEHKH HUIUHAPA.

2) TloctpoiiTe 3MIOPbl MEPUAMOHAIBHBIX, OKPY)KHBIX W 9KBUBAJCHTHBIX HAIPSKCHUN
10 BBICOTE LWJIMH/IPA.

B cooTBercTBHE C GE€3MOMEHTHOM Teopreld TOHKOCTEHHBIX 000JIOYEK, B CTEHKAaX IIO-
)106HBIX COCyI0B lleﬁCTBy}OT IMOCTOSAHHBIC I10 JJIMHC HHUJIHMHApAa MCECPHUIHOHAJIBHLIC
HaIpsHKEHUs, KOTOPbIE pACCYMTHIBAIOTCSA MO opMyIie:
y*R-a
] 1T 2h
H, KBMCHAIOIIUCCA 110 IMHCUHOMY 3aKOHY, OKPY’KHBIC HAIIPAKCHUA:



R

O'Z(X):V'x'ﬁ

1) JlomyckaeMoe HampsHKCHUE OTPENeNIUTe KaK OTHOIICHHE IMpejesia TeKy4ecTH3a-
JAHHOM MapKH CTaJIA K KO3(P(PUIMEHTY 3anaca IpOYHOCTH.
2) CHavana W3 ycIOBHS MPOYHOCTH MO YETBEPTOH TEOPUU TMPOYHOCTH OMPEICITUTE
TOJIIUHY CTEHKH COCyAa:
0-34KB =]/2R#\/§S [J]
Pemmute Ha Oymare 3To HEpaBEHCTBO OTHOCHTEIHHO TONIIMHBI CTEHKH h. BBeaurte mo-
JTy4eHHYI0 (OpMyJly JUlsl BBIYMCIEHMS TOJIIMHBI CTEHKU B Y€Ky padouero Jucra,
3aMEHUB HEPABEHCTBO HAa PABEHCTBO.
1) TMoxcraBnsas Ttommumuay h B dopmynsr (1.24) (1.25) u (1.26) paccuwnraiite
HaNpsDKEHUs 1o KoopauHate X oT HyJis A0 a ¢ marom 10 cm
2) Ucnonb3ys pynakunun MAKC u MUH,
ONPEIEIUTE MaKCUMaJbHbIC MMUHHAMAJIbHBIE 3HAYEHUS TI0 KaXKIOMY U3
BHJIOB HAIPSKEHUU.
3) Ha pa3nbIx auarpaMmax MOCTPONTE SMIOPHI BCEX TPEX BUIOB HANPSDKEHUH. DK-
BUBAJICHTHOE HANPSDKCHUE MPHU IIOCKOM HAIPSHKEHHOM COCTOSIHUHM IO YETBEPTOU
TEOPUU MPOUYHOCTH PACCUUTHIBACTCS 110 (PopMyJIe:

1
4 _ 2 2 — 7.)2
Ooxe = |5 lo7 + 05 + (01 — 02)7]
Ecnu HyXHO, 4TOOBI 3ITI0pa HANPSKEHUI pacnoioKuiIach NPaBUIbHO — BAOJb LIUIUH-
Zpa 1o BBICOTE, IOMEHSNTE JUIsl KaKI0To psaaa 3HaueHuss X u Y mecramu. Kpome toro,
3HauYeHUs X OTCOPTUPYHUTE B OOPATHOM MOPSAKE — OT OOJBUIEr0 3HAYEHUS K MEHbIIIE-

My.

Kpurepuu ouenku:

Kputepuii makcumaabHo ouenku — 10 6annoB

BrinonHens! Bce TpeOoBaHMs K pacueTHO-Tpaduyeckoi padore. be3 ommbok BhINOI-
HEH BBIBOJI OCHOBHOUW (opmyibl. ['pamoTHO pa3paborana TabmuuyHas mojaenb B MS
Excel. IIpaBuipHO MCIOIB30BaH MEXaHM3M aOCOJIOTHOM aapecaruu saeek. [Ipu mmo-
CTPOEHUH S0P NMPABWIHHO BBIOPAH TUI JUarpaMmbl. Jlmarpamma conepKuT BCe He-
00XOJIMMBIE JJI PEIICHUs 3a7a4yu aTpuOyThl. [loydeHHOe peleHne yCIenHo 3aliu-
IIEHO BO BpeMs MyOIMYHOT0 00CYX/I€HHUS B TPYIIIE.

Kpurepmuii ouenku Ha 8 0a10B

BrimmotHeHBI Bee TpeOOBaHUS K pacueTHO-rpadudeckoit padote. be3 ommOoK BBITIOIN-
HEH BBIBOJ] OCHOBHOM (popMyiibl. C HEKOTOPHIMU HEJIOCTaTKaMU pa3paboTaHa TaOIuy-
Hast mojenb B MS Excel. He Bcerma rpaMoTHO MCIOJIb30BaH MEXaHHM3M aOCOJIFOTHOMN
anpecanuu sueek. [Ipu moCTpoeHUM 3IIOp MPABUIIBHO BBHIOpAaH THN JuarpaMmel. Jna-
rpaMMa COJIEPKUT HE BCE HEOOXOAMMBIC NJisi perieHus 3anadu aTpuOyTel. [lomydeH-



HOE pelIeHUE XOPOIIO 3aUTUIIIEHO BO BpeMs MMyOJIUYHOT0 00CYKICHUSI B TPYIIIIE.

Kpurtepuii MUHMMA/IbHOI OlleHKH — HA 6 6aJ110B

Breimonuensl He Bce TpeboBaHMs K pacdyeTHO-Tpaduueckorr pabote. C HEKOTOPHIMH
OIIMOKaMH BBITIOJHEH BBIBOJ OCHOBHOW (opmynbl. Tabnuunas moaens B MS Excel
MOCTPOCHA CO 3HAUMTENFHBIMU HelocTaTkaMu. [Ipu periennu 3a1auu He CIOIB30BaH
MeXaHu3M a0CONIOTHOH ajipecanuu stueek. [Ipu mocTpoeHun 3mop NpaBUIIbHO BEIOpaH
TUN Auarpammel. JluarpamMmma coAep>KUT HE BCe HEOOXOIUMBIE Ui PEIIeHHs 3aJ1a4u
atpuOyThl. [lomydyeHHoe peleHne yI0BIETBOPUTEIBHO 3aIUIIEHO BO BpeMs ITyOIny-
HOTO OOCYX/IEHUS B TPYIIIIE.

Kpurepuii oneHKH «Hey10BJIETBOPUTEIbHO»:
OneHka «HEeyIOBJIETBOPUTEIBHO» BBICTABIISIETCS B TOM CIIy4ae, €CJIA HE BBIIOJIHEH
XOTs Obl OJJUH MYHKT KPUTEPUEB MUHUMAIBHOU OLEHKH.



MuHucTEpCTBO HayKH U BbIcIIero oopasoBanus Poccuiickoit denepanumn
HuxHekaMCKU XMMUKO-TEXHOJIOTHIECKUN HHCTUTYT ((huiuan)
denepanbHOro TOCyIapCTBEHHOTO OI0IKETHOTO 00pa30BaTENIHHOIO YUpexkKIe-
HUA BbICIIEr0 00pa30BaHUs
«Ka3aHCkuil HaAlMOHABHBIA UCCIEA0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axyromem___MexaHUYECKUU

Kageopa__Mammun u anmapaToB XUMHYECKUX TPOU3BOICTB

Hanpapnenaune noarotoBku_15.03.02 «TexHOIOTHYECKHE MAIIIMHBI U 000PYI0BAHUEY

(K00 U HauUMeHOoB8aHue)

[Tpodwmns/mporpamma: O6opynoBanue HedTerazonepepadboTKu

(HaumeHnosanue)

Tembl pepeparTos
o mucouiuiniae 51.0.34 «IIpumenenne DBM B MHKEHEPHBIX pacueTaxy

(HaMMEHOBaHUE JUCITUTUINHBI)

Tema Ne7: Ananu3 BO3MOKHOCTeld Han0oJ1ee M3BECTHBIX MPOTPAMMHBIX NaKe-
TOB/JISl pellleHUs PUKJIAJIHBIX 32124

1. OmnepanMoOHHBIE CUCTEMBI, CpPeIbl U 00O0JOUKH, HcHoiab3yeMble B OBM mpu
pEIIEHNN MH)KEHEPHBIX 3a/1a4.

2. Maremarnyeckuii maket nporpamMmmuoro obecrneuenus MathCad ans pemenus
MPUKIAAHBIX 337a4.

3. Maremarnueckuii akeT nporpammHoro oodecriedeHuss MathLab s pemenus
PUKJIAIHBIX 3a7a4.

4. TIporpamMMHBIM TAKET AJIi MOJIETUPOBAHMS XUMHUKO-TEXHOJOTUYECKUX CH-
cteM ChemCad ny1st penieHust NpUKIaIHbIX 3a/1a4.

5. AnmpokcumMaiiusi TJaHHBIX METOJ0M HAaUMEHBIITUX KBaJIPaTOB.

6. IIporpammupoBanue Ha si3pike AutoLisp AutoCad st pereHus: MPUKIaTHBIX
3azay.

7. IIporpammupoBanune Ha si3bike Visual Basic AutoCad mnst pemenus mpu-
KJIQJHBIX3a/1a4.

8. IIporpammupoBanme Ha s3pike Visual Basic MS Visio mms pemieHus mpu-
KJIQJHbIX3a/1a4.

9. IlapameTpuueckne MOJEIH IPU BHIMOIHEHUN TpaduIecKX NOCTPOCHUH.

10. OnrtuMu3anus Ha OCHOBE PELICHUS 33aJa4l JJUHEIHOTO MPOTrpaMMHUPOBAHUS C
TIOMOIIIBIO TIporpaMMbl Solver uiu Hagctpoliku [louck pemenus B cpene MS
Excel.

11. YwucneHHble METOABl MHTErpUpoBaHUs u pemieHus auddepeHu-
AJIbHBIXYPaBHEHUM.

12. OcHOBEBI METOAa KOHEUYHBIX JIEMEHTOB.

13. Pemienne nuddepeHnnanbHbIX ypaBHEHUH XUMHKO-TEXHOJIOTHYECKUX MPO-
LIECCOBMETOIOM Pa3JIOKEHHUSI B PSJIbIL.



14. MeToabl ONTUMHU3AIUNA XUMUKO-TEXHOJIOTHUECKUX MTPOLIECCOB.
15. OcHOBHBIE TOITOJIOTHUHU BEIYUCIUTEIBLHBIX CETEM.

16. CoBpeMeHHass BBIUMCIUTENbHAS TEXHUKA [UJISI OPTaHU3AIMH HHXKE-
HEPHBIXPACUETOB.

17. TlepcieKTHBBI pa3BUTHsI KOMITBIOTEPHONW TEXHWUKH W UX BIUSHUE HA PEIICHUE
3a/1a4 XUMHUYECKON TEXHOJIOTHH.

18. YucioBble THITHI JAHHBIX HCIIONB3YIOTCS B si3bike Visual Basic

19. OnepaTopsl BeTBIIcHHS anropuTMa B si3bike Visual Basic

20. OnepaTtopsl IUKIMYECKUX BhIYKCICHUH B si3bike Visual Basic

21. Onepatopsl opranu3saiuu (aiiIoBoro BBoja U BeiBoja B si3bike Visual Basic
22. Opranu3zaiiys I0CTyIa K sYeidKaM 3JIEKTPOHHOH TaOmuiel B s3bike Visual
BasicFor Application MS Excel

23. O0BsiBNeHHE TII00ATBHBIX | JIOKAJIbHBIX TIEpEMEHHBIX B si3bike Visual Basic
24. TIporpaMMHBIE CHCTEMBI KJIacCa TA0TMYHBIX MPOIIECCOPOB

25. Ha3HaueHune TEeKCTOBBIX PETaKTOPOB

26. CructeMsl yripaBiieHUs 0a3aMu TaHHBIX

27. Ha3zHaueHne MaTeMaTHIeCKUX MPOTPaMMHBIX ITaKETOB.

28. HawmOomnee n3BeCcTHBIC MPOTPAMMHBIC CHCTEMBI JIJISI MOJICTTHPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB.

Kpurtepun ouenkn:

MuHuManeHOe Yuciio 6amioB — 4 Oaiia BHICTABISETCA MPU HEIOCTATOYHOM CTe-
IIEHU PACKPBITUSL TEMBI B XOJI€ CBOETO BBICTYIUICHUS, IPUBEACHUS HEUETKUX apry-
MEHTOB U HE BIOJHE aKTMBHOE Y4acCTHE B TUCKYCCHU IO TIpolsiemMe, KoTopas Oblia
packpbITa B XOJ€ AOKJIaa.

MakcumanbHOe 9uciao 0amuioB — 8 OaJJIOB BBICTABJSETCS MPHU MOJHOIIEHHOM pac-
KpPBITUM TEMBI B XOJI€ CBOETO BBICTYIUICHUS, TPUBEICHUS YETKUX apryMEHTOB U
JI0KA3aTeNIbCTB, a TAK)KE€ aKTUBHOE y4acTHE B JIUCKYCCHM TIO TIpoOsieMe, KoTopas
ObLJIa pacKpbITa B XOJI€ JIOKJIA 1A,



MuHHCTEPCTBO HAYKH U BhICIIero oopasoanus Poccuiickoit ®enepanuuHuxue-
KaMCKUU XUMHUKO-TEXHOJIOTUICCKUN WHCTUTYT ((uiman)
benepanbHOrO TOCYJaPCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIET0 00Opa30BaHus
«Ka3zaHCcKuil HallMOHAJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTUHYECKUIT YHUBEPCUTET

@Daxkynromem___MexaHUYECKUN

Kageopa__Mamun u annapaToB XMMHYECKUX IMPOU3BOICTB
Hanpapnenne noarotoBku_15.03.02 «TexHOIOTHYECKHNE MAIIMHBI U 000PYIOBAHUEY

(KOO U HauMeHOB8aHuUe)

[Tpoduns/mporpamma: O6opynoBanue HedTerazonepepadoTKu

(HaumeHnosanue)

TeMbl AJ151 co0ece0BaHUS
no qucouiuinae  b1.0.34 «IIpumenenne 9BM B HHKEHEPHEBIX pacdyeTax))

Tema Ne2: Kinaccupukanus THIOBBIX 32124 B HHKEHEPHBIX pacuyerax
. O6m1as kinaccudukanus nporpaMMHoro oodecrieuenus BM.
. Kitacc cucteMHOro nporpaMMHOro o0ecrieueHusi KOMIboTepa
. Kimacc mHCTpyMEHTaAIEHOTO MPOTPAMMHOT0 00ECTICUeHHUsT KOMIIBIOTEPA
. Kimacc mpukmnagHoro nporpaMMHOro o0ecredeHus KOMIboTepa
. OCHOBHBIE KJIacChl TUITOBBIX 33Ja4 MH)KEHEPHBIX pacueTOB
. ONTUMHU3AIIMOHHBIE 3a/1a4l HHKEHEPHBIX PacyeTOB
. CyTb MeTO/1a HUCXOSILETr0 NPOEKTUPOBAHUS
. JlekoMIo3u1ust alnropuTMa perieHus HHKXEHEpHOU 3a/1auu Ha MOy
. MexxMoaynbHBIN HHTEp(EIC MporpaMM HHKEHEPHBIX pacyeTOB
10. UnTepdeiic momp30BaTes MPOrpaMMbl PEIICHHS 33/1a4l HHKEHEPHOTO pacdera
11. JlekoMno3u1Ks aIropuT™Ma perieHnsi MHKEHEPHOM 3a/1auM Ha TOIpOrpaMMBbl
12. Opranuzanus B3aMMOAEHCTBHSI TPOrPaMM C TOMOLIBIO TUIIEPCCHUIOK
13. ®aiinoBeIil crioco® opraHu3alvy Mepenadl JaHHBIX MEXAY MPOrpaMMHBIMH
MOJYJISIMU
14. WmxeHepHble 3aJaud, B KOTOPBIX TpeOyeTCcs BBHIMOJHEHHE TpaduuecKkux
MOCTPOEHUI
15. Mcnionb30BaHne pacTpOBOM rpadMKy MpHU peIIeHUH WHKEHEPHBIX 3a71a4
16. Ucnonw3oBanue (ppakTanbHOM TpadUKu MpU PEIICHUA WHKEHEPHBIX 3a71a4
17. Ucnonb30BaHne BEKTOPHOM IpadUKK MPH PEIIEHUN HHKEHEPHBIX 3a]1a4
18. OcHoBHbIe TpadUueCcKl TPUMUTHUBEI B IPOrpaMMax BEKTOPHOM rpaduku
19. OcHOBHBIEC KOMaH/IBI U OTIEPAIIUU B BEKTOPHOM rpaduke
20. Knacc mporpaMMHBIX cucTeM, OTHOcsamuxcs K rpynmne CAD
21. Knacc nporpaMMHBIX cHCcTeM, OTHocsuxcs kK rpynne CAE
22. Knacc nporpaMMHBIX CHUCTeM, OTHocsuxcs K rpynmne CAM
23. Kitacc mporpaMMHBIX CHCTEM, OTHOCSIIIUXCS K TPYIIIE KOMIBIOTEPHBIX MOJIEe
24. O0mias cxeMa mpoiiecca MoJeIMPOBaHUsI.

©OCoo~Noar~,wpNE



25. [Ipomnecc Bepudukanmu Moaenu

26. 3ayiaya MpoBEepKU aJIeKBAaTHOCTU MOJIENIU

27. TectupoBaHue KOMIBIOTEPHON MOJENN

28. CyTb BU3yaJIbHOTO MTPOTrPAMMUPOBAHHUS

29. IIpuHIMIBI 00 BEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMHUPOBAHUSI.
30. CoObITHIiHAS MOJIETTb TPOTPAMMHUPOBAHUS

Kpurepuu onenkmu:

MakcumanbHOE 9ncio 0aJIoB — 8 OaJTOB BBICTABIICTCS €CIIM COOECeIOBAaHUE MPOTE-
KaeT MpU aKTHBHOM OOMeHe WMH(popManueld MEeXIy CTYACHTaMU M IperojaBaTelieM;
BOTIPOCHI M OTBETHI CIICYIOT C 00€UX CTOPOH; OTBETHI MOJTHOIICHHBIC W Pa3BEPHYTHIC;
BO BpeMsi coOeceloBaHUS CTYIACHTHI MTOJHUMAIOT WHTEPECHBIC U OPUTHHAIBHEIE MPO-
OJIeMBI.

MunumMansHoe yucio 0amioB — 4 Gajia BHICTABIAECTCS IPU MIPEUMYIIECTBEHHO OJTHO-
HaIpaBJICHHOM TOTOKE MH(GOPMAIMH; OTBETHI CTYJICHTOB OJHOCIIOKHBIC M 0€3 pa3b-
SICHCHHI;, BOIIPOCHI HOCSIT TPUBUAILHBIA XapakTep; BO BpeMs O€CEeIbINPAKTHICCKU HE
MTOTHUMAIOTCSI OCTPBIC MPOOJIEMBI i HE TIPUBOIATCS B KAUECTBE MPUMEPOB MPAKTHIC-
CKHE CUTYyaITUH.
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