MunucTepcTBO HaykH U Bbiciiero oopazosanus Poccuiickoit denepanuun
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
benepanbHOTO TOCYAapCTBEHHOTO OO IPKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET
(HXTU ®I'bOY BO «kKHUTVY»)

YTBEPXIAIC

JOKYMEHT NOANNCAH
SNEKTPOHHOW NOANUCHIO

Tellb JupekTopa mno YF

"~ H.W. Huxudopose

Ceprugmrar:
02C581C300FBAC248447298EECFD34536D

Bnapenev;; AxveTos Unbaap lymepoeuy
[eiicTauTene: ¢ 30.03.2021 ao 30.06.2022

«14 » ampens 2021 r.

®OH/I OHEHOYHBIX CPEJICTB
10 JUCHMILIHHE (MOJTYIIIO)

b51.0.8 KomMObIoTEepHbIE TEXHOJOTUU B MAIIMHOCTPOCHUH
(koI ¥ HAMMEHOBaHKE TUCIUILTHHBI (MOJIYJIST))

15.04.02 «TexHoNMOrnYecKrue MaliiHbl U 000py0BaHUE>
(ko1 M HAaMMEHOBAHUE HATPABIICHHUS TTOATOTOBKH/ CIIEIIUATEHOCTH)

«XHUMHUYECKOE MAIIIMHO- U afnIapaTocTpocHuce>»
(HaumeHoBaHKe PO/ HAPABICHHOCTH/CIICLHATN3ALIIHN )

mazsucmp
KBaITU(PUKAIIHS

O4yHas
(bopma oOyueHwst)

Huxnaexamck 2021



Cocrasurens ©OC:

noreHT kad. MAXII N.A. Cabanaen
(momKHOCTD) (nonn{(#) i (1.0. ®amuinus)

dOC paccMoTpeH U 0100peHa Ha 3acenannu kadeapst MAXIIT
npotokon No_ 7 ot «10» mapra 2021 r.

3aBenytomuii kadenpoit H.A. CaGanaeB
(o, ) (M1.0. ®amuus)

DKCIEepT:

PykoBoaurens OOII, Magsinies U.H.noment kadp. MAXIT HXTHU ‘@%

d.N.0., JIOJIKHOCTB, OpraHu3aIus, \TTEP[‘I/ICL



OIIK-4

OIlIK-4.1

OIIK-4.2

OIIK-4.3

OIIK-6

OIIK-6.1
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OIIK-6.3

Ilepeuenv komnemenyuil ¢ yrazanuem yposHeil ux hopmuposanus

Crnioco0eH pa3pabaTbiBaTh METOJUYECKHE U HOPMATUBHBIE TOKYMEHTHI
IIPU peanu3alnuu pa3paboTaHHBIX IPOEKTOB U MIPOTrPaMM, HallpaBJIEHHBIX
Ha CO3/JaHKE Y3JIOB U JIeTalell MallluH;

3HaeT NPUHLUIBI IOCTPOCHHUS, TUIIOBYIO CTPYKTYPY U COJIEpKaHHUE
METOJMYECKUX U HOPMATHUBHBIX JOKYMEHTOB IIPH peau3aliu
pa3paboTaHHBIX IPOSKTOB U MPOTPAMM, HAIIPABICHHBIX Ha CO3aHUE
y3JIOB U JIETAJIEN MAlIWH.

YMeeT npuMEHSTh Ha MPAKTHKE METOJIbI TOCTPOCHHUS METOAMYECKUX U
HOPMATHBHBIX JIOKYMEHTOB IIPH PeaH3aluy pa3pab0TaHHBIX MPOCKTOB H
[IpOrpamMM, HalpaBJIEHHBIX HA CO3JaHKE y3JI0B U JeTajei MallluH.
Brnaneer npuemMaMu 1 HaBbIKaMM OCTPOCHUS METOAMUYECKUX U
HOPMAaTHUBHBIX IOKYMEHTOB IIPU peaau3aluy pa3paboTaHHBIX POEKTOB U
[porpamMm, HarpaBJIEHHBIX HA CO3JaHKE y3JIOB U JieTajel MallluH.
CrniocobeH 1cToib30BaTh COBpEMEHHBIE HH(OPMAIIIOHHO-
KOMMYHHUKAI[HOHHBIE TEXHOJIOTHH, TII00aIbHbIE HH(OPMAIIHOHHBIE
pecypchl B HAyYHO-HCCIIeI0BATEIbCKON IEATEIBHOCTH,

3HaeT METOIbl U TIPAKTUKY UCTIOJIH30BAHUS COBPEMEHHBIX
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, IN100aIbHbBIX
MH(GOPMALMOHHBIX PECYPCOB B HAYYHO-HUCCIIE0BATENbCKON
NesITeIbHOCTH.

VYMeer B 0IHOI Mepe U 3PPEeKTUBHO UCIIOIB30BaTh COBPEMEHHBIE
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH, II100aIbHBIE
MH(POPMAIMOHHBIE PECYPChl B HAYYHO-HCCIIEI0BATEIbCKON IEATEIBHOCTH.
Brnazneer HaBbIKaMH U IpUEMaMH UCTIONB30BaHUS COBPEMEHHBIX
MHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, 8 TAKKe TTI00aTbHBIX
MH(GOPMALMOHHBIX PECYPCOB B HAYYHO-HUCCIIE0BATENBCKON
NesITeIbHOCTH.



Oranbl GOPMUPOBAHUS KOMITCTCHIINN
inexe (yxasatb Bce Tembl 13 PITJT) HanmenoBanue
OIIEHOYHOTO
KOMIIETCHITUN fo— [TpakTuaeckue JlaGopaTopHbie cpejicTBa
3aHATUS 3aHATHA
Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, Tema 2, TecT, OTYET II0
OIIK-4.1 Tema 3, Tema 4, Tema 3, Tema 4, Tema 3, Tema 4, n1abopaToOpHOii
TeMa 5, rema 6 TeMa 5, rema 6 Tema 5, rema 6 pabote
0 ,
Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, Tema 2, o s;zﬂe(;BI:gHe
OIlK-4.2 TeMa 3, tema 4, Tema 3, rema 4, Tema 3, tema 4, o
n1abopaTopHOii
TeMa 5, tema 6 TeMa 5, rema 6 TeMa 5, tema 6
pabote
Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, Tema 2, | pedepar, OTYET 110
OI1K-4.3 TeMa 3, tema 4, TeMa 3, tema 4, TeMma 3, Tema 4, nabopaTopHOI
TeMa 5, rema 6 TeMa 5, rema 6 TeMa 5, rema 6 pabote
K
Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, Tema 2, a6§::p§:;:?no
OIIK-6.1 tema 3, rema 4, Tema 3, tema 4, tema 3, rema 4, P ' N
1abopaToOpHOit
TeMa 5, rema 6 TeMa 5, tema 6 Tema 5, rema 6
pabote
PacueTHo-
Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, Tema 2, rpaduyeckas
OIIK-6.2 teMa 3, Tema 4, tema 3, Tema 4, tema 3, Tema 4, | pabora, OTYET I10
tema 5, Tema 6 tema 5, Tema 6 tema 5, Tema 6 1ab0paTOpHOM
pabote
Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, rema 2, | pedepar, OTUET 110
OIIK-6.3 teMa 3, tema 4, TeMa 3, rema 4, tema 3, tema 4, nabopaTtopHoOi
TeMa 5, rema 6 TeMa 5, rema 6 Tema 5, rema 6 pabote
Pacuer Tekyiero peMTuHra
Hasanne Komn-BO OneHka 3a 0HO CyMMmapH. onieHka
MuHanwMm. MakcuM. MuHum. Maxkcum.
nexuus (KOHCIIEKT) 9 rem 1 1 9 9
JIaGopaTopHsble
3aHATUA
9 tem 1 2 9 18
(BBITIOTHEHHUE 1
3aI1Ta)
IIpakTnueckue
P 9 Tem 1 2 9 18
3aHATHUS
pedepat 2 1 2 2 4
cobeceoBaHKe 1 1 2 1 2
pacyeTHo-
rpaduyeckas 1 2 3 2 3
paborta
TeCT 1 2 3 2 3
KOHTpOJIbHAst paboTa 1 2 3 2 3
Bcero 36 60




IIkanxa oueHuBaHuA

Hudposoe
BbIpa:KeHue

BbipaxkeHue B
O0asnax:

CioBecHoe
BhIpaskeHHne

Kpurtepun oueHKH HHIMKATOPOB J0CTHKeHHUsI IPH (hopMe KOHTPOJIS:

IK3aMEH

87 - 100

OTIn4HO

OrneHka «OTIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COIEepKaHHe Kypca OCBOEHO IONHOCTHIO,
0e3 mpoOernoB; HuCYepHbIBAIONIE, MOCIEAOBATENIEHO, YETKO W JIOTMYECKH CTPOWHO H3JIaraeT Marepual,
CBOOOZHO CHpaBiseTcsl ¢ 3aJadyaMH, BONPOCAMH W JIPYTMMHU BUAaMHU MPUMEHEHUS 3HAHHM; HCIIONB3yeT B
OTBETE JOIMOJHUTEIbHBI MaTepuall BCE MPEAYCMOTPEHHBIE MPOTPaMMOIl 3a/laHUs BBINOJIHEHBI, KAYECTBO MX
BBITIOJTHEHUSI OIICHEHO YUCIIOM OaiuioB, OJIM3KUM K MAaKCHUMAaJbHOMY; aHAJU3UPYET MOIYUYCHHBIE PE3yJIbTAThI;
MIPOSIBIISIET CAMOCTOSITEIbHOCTh IPY BBINOJIHEHUH 3aaHUN

74 - 86

Xopomo

OrneHka «XOpOIIO» BBICTABISETCA CTYIEHTY, €CIH TEOPETHYECKOE COJEepKaHHe Kypca OCBOEHO ITOJHOCTHIO,
HEOO0XOMMBIE TIPAKTUYCCKIE KOMIIETCHIIMA B OCHOBHOM C(hOPMHPOBAHEI, BCE MPEyCMOTPEHHBIC ITPOrPaMMOi
o0ydeHus1 yueOHbIC 3aJJaHUS BBIMOJHECHBI, KAUECTBO MX BBIMOJIHEHUS JOCTATOYHO BhICOKOE. CTYIIEHT TBEPJO
3HaeT MaTepuai, TPaMOTHO H TI0 CYIIECTBY M3JIaraeT ero, He JOIMMyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60 - 73

Y noBneTsopu
TEJILHO

O1eHKa «yZOBJIETBOPUTEIBHO» BBICTABIIACTCA CTYIEHTY, €CIIM TEOPETHUYECKOE COAEPIKaHHE Kypca OCBOCHO
YaCTUYHO, HO MPOOEJBl HE HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO NPEAyCMOTPEHHBIX MPOrpaMMOil
3aJJaHUi BBHIMOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, IIPH OTBETE Ha MOCTABJICHHBIM BOMPOC CTYACHT JOMYCKaeT
HETOYHOCTH, HEJOCTaTOYHO MpaBHIbHBIE (OPMYJIHUPOBKH, HAONIOMAIOTCS HAPYUIEHHA JIOTHYECKOU
[IOCJIEIOBATENBHOCTH B U3JI0KEHUH POTPAMMHOIO MaTEPHUAIIA.

Huxe 60

Heynosnerso
PUTEIBHO

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIM OH HE 3HAeT 3HAYUTEeNbHOW dYacTu
MPOrpaMMHOI0 MaTepuaia, JOIMYyCKaeT CYIIECTBEHHbIE OIIHOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSAMH
BBIMOJIHSET MPAaKTHUYECKHUE pabOThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIICTEHIMH HE C(HOPMHPOBAHHI,
OOJIBIIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMoil 00y4YeHHs Y4eOHBIX 3aJaHWi HE BBHIOJHEHO, KAaueCTBO WX
BBINOJIHCHUS OLIEHEHO YMCIIOM 0aiyioB, OJIM3KHMM K MUHHMAJIBHOMY




Hepequb H KpaTKad XapaKTC¢PUCTUKA OIICHOYHBIX CPECACTB

[Ipencrasnenue
HanmenoBanue
Kparkas xapakTepucTHuKa OLIEHOYHOTO OLIEHOYHOTO
Ne mi/ri| oreHo4HOTO
CpencTBa Cpe/AcTBa B
cpeacTna
dbone
CpenctBo npoBepku yMeHui npuMensth  |Komrmuiekt
1 KoHTpospHas |[HOTYICHHbIC 3HAHNUS VIS PEIICHNS 3a/ja4 | KOHTPOJIBHBIX
paboTa ONPENEIIEHHOT0 TUIA IO TEME WU 3a1aHUM 110
paszeiny. BapUaHTaM
CpencTBo NpoBepKu yMEHUM MpUMeHATh | Kommuiekr
MOJIyYEHHbIE 3HAHUS 110 3apaHee 3aIaHui JJIst
PacueTHo-  |onpeneneHHON METOMKE VIS PEILICHHS. | BBIIONHECHS
2 rpaguyeckast 3aJ1a4 WK 3aT1aHAH 110 MOJTYJITIO WM pacyeTHO-
padora JTUCIUTUTAHE B TCJIOM. rpaduyecKoit
paloThI
[TpoaykT caMoCTOsSITeTLHON PabOThI Tewmbl
CTYJIEHTAa, TPEICTABIISIOMNIA COOOH pedepaToB
KpaTKO€ U3JI0KEHUE B MUChbMEHHOM BUJIE
MOJTYYEHHBIX PE3yJIhTaTOB TEOPETUUECKOTO
3 Pedepar aHanmusa onpeaeneliHoﬁ Hay4YHOH (yueOHo-
UCCIICIOBATEIILCKOM) TEMBI, TJIe aBTOP
PacKpbIBA€T CYTh HCCIIETYEMOM
poOIeMbI, TPUBOAUT PA3TUUHBIE TOUKU
3peHus, a TaK’Ke COOCTBEHHBIC B3TJISIbI HA
HEe.
CpencTBO KOHTPOJIS, OpraHU30BaHHOE Kak |Bompock! o
crenmaibHas Oecea mpenoiaBaressi Ha  |TemMam/pasenam
TEMBbI, CBSI3aHHBIE C U3y4aeMOi JTUCHUTUTAHBI
4 Cobecenosanm JTUCHMUIUIMHOM, U pAaCCUUTAaHHOE Ha
© BBISICHEHHE 00beMa 3HaHUI
00y4JaroIIerocs Mo OMpeaeICHHOMY
pasneny, Teme, mpolaeMe U T.II.
Cucrema cTaHIapTU3UPOBAHHBIX 3aaHui, | DOHI TECTOBBIX
MO3BOJISIONIAs ABTOMATU3UPOBATh 3a1aHui
5 Tect

MpOLEypy U3MEPEHUs YPOBHS 3HAHUHU U
yMeHU# 00yJaronierocs.




MunucTepcTBO HayKu U Bhiciiero oopaszoBanus Poccuiickoit deneparyu
HikHeKaMCKH XUMUKO-TEXHOJIOTHUYSCKHI HHCTUTYT ((huiman)
(denepanbHOr0 rocy1apCTBEHHOTO OI0/IKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKWil HAallMOHAJIbHBIN UCCIEA0BATEIbCKUN TEXHOJIOTUUECKU YHUBEPCUTET»

VY4eOHBIM MIaHOM 10 HANpPaBJIEHHUIO MOATOTOBKM MaructpoB: 15.04.02 «TexHosornyeckue
MaIllMHBI U 000pY/IOBaHUE»

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «XUMHYECKOE MAIIIMHO- U allIAPATOCTPOCHUE
(raumenosanue)

111 00YYaIOIIMXCs IPELyCMOTPEHO MPOBEICHUE JTa00paTOPHBIX 3aHATHH.

JIaGopaTopHble 3aHATHUS MO JUCHUIUINHE MPOBOIATCSA B CIIEIHAIBLHO 000PYI0BAaHHBIX
7a0opaTopusiX C€ TPUMEHEHHEM HEOOXOAMMBIX CpPEACTB OO0y4deHHs: JabopaTOpHOTO
o0opyaoBaHus, 00pa3LoB Ul HCCIEI0BaHUM, MeToAnYecKUX mocoduit. Llens mposenenus
1a00paTOpHBIX paboT - MPAKTHYECKOE OCBOCHUE TEOPETHUECKUX IMOJOKEHUH JIEKIIMOHHOTO
MaTepuasia, a Takke BbIpAOOTKAa CTYJCHTaMU OIPEAEICHHbIX YMEHUH U HaBBIKOB
CaMOCTOSATEIHHOTO IKCIIEPUMEHTHPOBAHHS.

JlabopaTopHas padora Nel.
Gpoepammnoe  obecneuenue  8blMUCTUMENbHBIX  CUCIIEM 8  MAWUHOCHPOEHUU:

MEXHUUYECKUE XAPAKMEPUCIMUKU U 603MOHCHOCTIU
(mema nabopamopnoii pabomut)

1) TpUBOAATCS W TOSICHSAIOTCS TEOPETHYCCKHE AaCIEKThI, PACKPBIBAIOIINE CYTh
nabopaTopHOi paboTHI;

2) naetcs mpuMep, pelieHUs 3a1a41, aHaJOTHYHOM 3a/1a4€e, TOCTABJICHHOM B
nabopaTopHO padboTe;

3) NpUBOAATCS METOJMYUCCKUEC YKa3aHHUsI IS BRIIOJHEHUS J1a00paTOPHON paboTHI;

4) npeytaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o jJabopaTopHOi padbore;

5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlaGopaTopHas paGoTa Ne2.

ROMnbmmeprle cucmemvl HOO20MOBKU MAUMUHOCIMPOUIMEIbHO20 nDOLL?GOOCWl@G.
(mema nabopamopnoii pabomut)

1) TpUBOAATCS W TMOSICHSAIOTCS TEOPETHYECKHE AaCIEeKThI, PACKPBIBAIOIINE CYTh
nabopaTopHoii paboThI;

2) naetcs mpuMep, pelieHUs 3a1a41, aHaJOTHYHOM 3a/1a4e, TOCTABJICHHOM B
nabopaTopHO padoTe;

3) NpUBOAATCS METOAMYUCCKUEC YKa3aHHUsI IS BHITIOJHEHUS J1a00paTOPHOU pabOTHI;

4) npeytaraeTcs NpUMEpHas CTPYKTypa oTdeTa 1o jgabopaTopHOi padoTe;

5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA IO padoTe.

JlabopaTopHas padora Ne3.
Ilakembl  npuKkiaOHbIX  NpocpamMm Ol UMUMAYUOHHO2O0  MOOeIUPOBAHUs 8

MAULUROCMPOEHUU.
(mema nabopamopnoii pabomut)

1) mnpuUBOAATCS W TOSCHSIOTCS TEOPETHYCCKHE AaCMeKThl, pPACKPHIBAIOIINE CYTh
nabopaTtopHoii paboTHI;




2) naetcs mpuMep, pelieHUs 3aa41, aHaJOTHYHOM 3a/1a4€e, TOCTABJICHHO B
nabopaTopHO padboTe;

3) NpUBOAATCS METOJIMUCCKUC YKa3aHHUsI IS BRITIOJHEHUS J1a00paTOPHOU paboTHI;
4) npe ytaraeTcs NpUMEpHas CTPYKTypa oT4eTa 1o jabopaTopHOi padore;

5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3alIUTE OTYETA 110 padoTe.

JlabopaTopHas padora Ne4.
Mamemamuueckue Mooenu Ha OCHOBE YUCTEHHbIX MeMO008 PeUeHUs] UHHICEHEPHbIX 3a0aY
8 MAUUHOCIMPOCHUU.

(mema nabopamopnoii pabomut)
1) TpUBOAATCS W MOSICHSIOTCS TEOPETHYECKHE AaCIEeKThI, PACKPBIBAIOIINE CYTh
71a00paTOPHOM pabOTHI;
2) naetcs mpuMep, pelieHUs 3a1a41, aHaJOTHYHOM 3a/1a4€e, TOCTAaBJICHHO B
nabopaTopHO padoTe;
3) NpUBOAATCS METOAMYUCCKUEC YKa3aHHUsI IS BHITIOJHEHUS J1a00paTOPHOU pabOTHI;
4) npeutaraeTcs NpUMEpHas CTPYKTypa oTdeTa 1o gabopaTopHOi padoTe;
5) NpUBOASITCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlaGopaTopHasi pa6ota Ne5.
Memoo koHeuHblx 21eMenmos KaKk 0CHOBHOU Memo0 MOOENUPOBAHUSL 8 MAUUHOCHPOCHUU.
(mema nabopamopnoii pabomut)
1) mnpuBOAATCS © TOSCHSIOTCS TEOPETHYCCKHE AaCMeKThl, PACKPHIBAIOIIAE CYTh
nabopaTtopHoii paboThI;
2) naeTcs mpuMep, pellieHns 3a1a41, aHaJOTHYHOM 3a/1a4€e, TOCTAaBJICHHOH B
nabopaTopHO padoTe;
3) NpUBOAATCS METOJMUCCKUC YKa3aHUsI IS BRITIOJHEHHS J1a00paTOPHON paboTHI;
4) npejytaraeTcs NpUMEpHas CTPYKTypa oTdeTa 1o jgabopaTopHOi padoTe;
5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA IO padoTe.

JlabopaTopHas padora Ne6.

OcHosgnole smanst mgepoomenvho2o npoekmuposganus ¢ 0lidWorks
(mema nabopamopnoii pabomut)

1) mnpuBOAATCS ¥ TIOSCHSIOTCS TEOPETHYCCKHE AaCMeKThl, PACKPHIBAIOIINE CYTh
nabopaTopHoOii paboThI;

2) maetcs mpuMep, pelicHHs 3a7auu, aHAJIOTMYHOM 3a/1a4e, TIOCTABJICHHOM B
nabopatopHoii paboTe;

3) NpUBOAATCS METOJMUCCKUEC YKa3aHHUsI IS BHITIOJHEHHS J1a00paTOPHON paboThI;

4) npeutaraeTcs IpUMEpHas CTPYKTypa oTdeTa 1o 1abopaTopHOi paboTe;

5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA 10 padoTe.

Kpurepuu oneHku j1adopaTopHbIX padoT

[Ipu moaroroBke k mabopaTopHOM padboTe 1o qucruIuimHe «CoBpeMeHHBIC TPOTrPAMMHbBIC
KOMILICKCHI JUIS pacyeTa 000PYI0OBAHUS> CTYJCHT JIOJDKEH BBITIOJHUTE CJICTYIOIINE BHUJIBI
pabor:
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MuanMaabHbIH | MaKkcHMAaJbHBIN
Buabl paGor
o0aJ o0aJ

CamocrosTenbHas IpopadoTKa
TEOPETUIECKOTO MaTepraja K JJabopaTopHOH 0,2 0,4
pabote
O3HaKOMJICHHUE C YCTAHOBKOM, TPHOOPOM,
METOJIUKOU BBITIOJTHEHUS 1a00paTOpPHOU 0,2 0,4
paboThl
BrimostHeHrEe HE0OX0IUMOTO PKCIIEPUMEHTA 0,2 0,4
OO06paboTka pe3yabTaTOB HCCIEIOBAHMS, 0.2 04
NOCTPOEHHE IPAPUKOB ’ ’
AHanu3 pe3yabTaTOB UCCIICOBAHUS U BBIBOJI 0.2 04
o pabote ’ ’

HUTOI'O: 1 2

Takum oOpa3zoM, Kaxkaas 1abopatopHasi paboTa oleHuBaeTCs MUHUMYM B 1 Ga,

MAaKCUMYM B 2 6anna. ITociie BBITTOJIHEHUS BCEX pa60T PaCCUNUTBIBACTCA HUTOTOBBIN 0aJII 110

JTAHHOMY OIICHOYHOMY CPEJCTBY, Kak CyMMa IO BCEM J1a00paTOPHBIM paboTam.
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MunucTepcTBO HayKu M Bhiciiero oopaszoBanusi Poccuiickoit deneparyu

HikHeKaMCKHA XUMUKO-TEXHOJIOTHYECKHA HHCTUTYT ((huiman)
dbenepanbHOr0 TOCyAapCTBEHHOTO OI0/KETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHMUs
«Ka3zaHCckuil HALIMOHAJIBHBINA UCCIE0BATEIbCKUI TEXHOJIOTUUECKUI YHUBEPCUTET

Y4eOHBIM MIaHOM IO HANpPaBIEHHUIO MOATOTOBKM MarucTpoB: 15.04.02 «TexHoIOTHYECKHE
MAIlIMHBI 1 000PY/IOBAHHUE

(k00 u naumenosanue)

[Mpodums/mporpamma; _ «XUMHYECKOE MAITHHO- U alapaTOCTPOCHUE
(raumenosanue)

TUTsE 00yYaroUUXcsl MPEAYCMOTPEHO MPOBEJCHUE MPAKTUUECKUX 3aHATUH.

OOyuaronmmMmces MpeiaraloTcsl pa3HOYPOBHEBBIC 33/1aUd U 3aJlaHUsI PEKOHCTPYKTUBHOTO
YpPOBHS, TIO3BOJIAIOIIME OICHWBATh W  JUArHOCTHUPOBATh YMEHUS  CHHTE3UPOBATh,
aHAIM3UPOBaTh, 00001IaTh (HAaKTUUECKU U TEOPETHUECKU Matepuan ¢ (GopMyIUpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM MPUUYUHHO-CJIEACTBEHHBIX CBS3€EH.

3aganme 1
1) npUBOAATCS U HOSACHSIOTCS TEOPETHUECKUE ACIEKTHI, PACKPBIBAIOIIHE CYTh TEMBI,
2) naetcs mpuMep, pelieHUs 3a1a41, aHAJIOTUIHOM 3a/1a4e, MOCTABJICHHOH B 3a/I1aHUH;
3) NpUBOAATCSA METOAMUCCKUEC YKa3aHUsI ISl PCIICHUS 3a1aHNUs;
4) npuBOASTCS KOHTPOJIbHBIE BOIIPOCHI K paboTe.

3aganue 2
1) npUBOAATCS U HOSACHSFOTCS TEOPETHUECKUE aCIIEKThI, PACKPBIBAIOIIHE CYTh TEMBI;
2) naetcs nmpuMmep, pelieHus 3a1a4ud, aHATOTMYHOM 3a/1aue, IIOCTaBJICHHOM B 3aaHHH;
3) NpuBOAATCSA METOIMUCCKUEC YKa3aHUsI ISl PCIICHUS 3a/1aHuUs;
4) npuBOAATCS KOHTPOJIbHBIE BOIIPOCHI K paboTe.

OcrasibHbIE BapUaHThI 33JaHUM TIPUBEICHBI B METOJUYECKOM YKAa3aHUH,
pa3zpaboranHoM Ha kapeape MAXII:

[Tpumenenne DBM B nHXEHEPHBIX pacyerax : yueOH. mocobue [dnekTpoHHbIit pecypc)/
CabanaeB U.A., AnmakaeBa @.M. HuxHekaMCKII XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT.
2015. — 95 c. Pexxum tocTyrmia: cBOOOTHBIHA

KpuTtepnu oueHKH NPpaKTHYECKUX 3aHATHI

Wzyvas mpeamer, oOydarouiuiics BBIMOMHSAET 6 3amaHuii. 3a pelieHue KakIoro OH
MoOkeT mnoiayuutb oT 1 go 2 OGamnoB. Ecim He cnpaBuiica ¢ 3agaHueM 0e3 HOMOIIU
IIPENOIABATEINS, OLICHKA CHUYKAETCA.

WTOroBelii pEeUTHHI IO NPAKTUYECKUM 3aHATUAM IPOCTABISAETCA Kak CyMMa
NOJyYEHHBIX OaJIJIOB 3a pelieHue 6 MHIMBUAYalbHbBIX 33 JaHHUM.
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MuHucTEepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKUH XUMHKO-TEXHOJIOTHUYECKHI MHCTUTYT ((priiran)
(enepanbHOrO TOCy1apCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHckui HalMOHAIBHBINA UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUUYECKUU

Kagheopa__Manivu v annapatoB XUMHUYECKUX TPOU3BOJICTB

HanpaBneHue noAroToBKu: 15.04.02 «TexHoa0ornueckKmue MarlnHbl

1 000py1I0BaHUE
(k00 u Haumenosanue)

[Tpodunb/mporpammar «XMMHYECKOE MAIIMHO- U aNapaToCTPOECHUE»
(raumenosanue)

KommnuiekT 3aganuii 151 KOHTPOJbLHOM PadoThI

no auctuiuinie (Moayir0) 51.0.8 «<KoMIbHTepHbIE TEXHOIOIUH B MAITMHOCTPOSHUNY

3ananue
Hcnonw3ys moayas Beem nporpammuoro komiuiekca APM WinMachine BeinoiHUTh
pacueT CTaTUYEeCKH HEONPEIeIMMOro Opyca Ha CTaTUYECKYIO IPOYHOCTh C COXpaHEHHEM
pe3yibTaToOB B TEKCTOBOM (aiiie penaktopa MS Word. Dckus u pacuerHas cxema Opyca
nokasaHa Ha pucyHke. Matepuan 6pyca Ct3. Bpyc cOCTOUT U3 IBYX CErMEHTOB Pa3HBIX
ceuenuii. CeueHre CErMEeHTOB Opyca 3a1aHo.
Tabnuia ¢ UICXOIHBIMU JAHHBIMH

Ly, | Ly | Ls | Lg q, M, F,
MM | MM | MM | MM H/m Hwm H

900 | 700 | 800 | 400 2000 900 | 1200

PacueTtnas cxema 3aJaHHOI'O 6pyca " CCUYCHUA €T0 CCMCHTOB OIIPCACIIAIOT BApUAHT 3aJaHUd.
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Kpurtepun oneHku:
Kputepuii makcumaabHO olleHKH — HA 8 6aJL10B

Brimonnenst Bce TpeboBaHMs 3amgaHuss K pabore. ['paMOTHO MOCTpoeHa
reoMeTpudeckasi MoJieJb C HCXOJHBIMH JaHHbIMHU. [IpaBUIBbHO 3amaHbl ceueHus 00ouX
cerMeHToB Opyca. PacueTHbie cXeMbl, MaTeMaTHYECKHE MOJIEIN MOCTPOCHBI MPABUIHHO C
cobmoaeHneM Mmaciiradba u npaBusl opopmieHus. PacdeTsl BBINOJHEHBI C JOCTATOYHOM
cTeneHbl0 TOYHOCTH. [lokasaH BbIBOJ pacueTHBIX GopMyn. YucCIOBbIE BETUYMHBI B
dbopmysiax COMPOBOXKAAIOTCS CIWHHWIIAMU HW3MepeHmid. Hanx enuHMIIaMu  W3MepeHHid
BBITIOJTHEHBI TIPaBWIIbHBIC TpeoOpa3oBaHus. KpyrmHbie W MeEJIKHWE YHCIOBBIC BEITUYHHBI
MpeACTaBJICHBI B MTOKa3aTeIbHON (hopMe — MaTeMaTUueCKue JEHCTBUS HaJl HUMU BBITIOJTHEHBI
6e3 omnOOK. B TEKCTOBBIM OTUET MOMEIIEHBI BCE PE3yJbTaThl BBIMOIHEHHBIX MPOrpPaMMON
pacdeToB. BeimonHeHo Bce HeoOxonuMoe hopMaTupoBaHue U 0popMIIEHHE TEKCTOBON YacTH
C MCIOJIb30BaHUEM MIPU(TOB, BRIpaBHUBaHMs, 00bekToB M S Equation.

Kputepuii ouenku Ha 6 6a/10B

Bremonnensr Bce TpeboBanusi 3amanusi Kk pabore. C HeOOmpImMMHU OIMIHOKaMU
MOCTPOEHA TE€OMETpPUYECKass MOJIeb C MCXOAHBIMU JaHHbIMU. C HE3HAYUTEIbHBIMU
omurOKaMu 3a7aHbl cedeHus 000X CerMeHTOB Opyca. PacueTHble cxembl, MaTeMaTUYECKUE
MOJIETTU TIOCTPOCHBI MTPABWIIHHO, HO C HEOOIBIIMMH HAPYIICHUSIMU B TIpaBWiIaX 0()OpMIICHHUS.
PacdeTpl BE€IMYMH MeCTaMHM HE JOCTUTAalOT JIOCTATOYHOW CTENEHH TOYHOCTH. MmeroTcs
HEOOJIbIINE OTpeXH B BBIBOJE pPAacueTHBIX (opmyi. YucioBble BeIUYUHBI B (opMyrax
CONPOBOXKIAIOTCS €AUHUIAMU Hu3MepeHuil. He Haxg BcemMu eIMHULIAMH  HW3MEPEHUU
BBITIOJIHEHBI TIpaBUJIbHBIE MpeoOpa3zoBanusi. KpyrHble U MEJIKUE YHCIOBBIE BEJIMYHUHBI HE
BCEI/1a TPEJCTaBICHbl B IMOKA3aTeIbHOM (opMe — MpU BBHINOJIHEHHMH MaTeMaTHUYECKHX
NEHCTBUYN HaJl HUMHU UCTIONB3yeTcs (hopMat unces ¢ GUKCupoBaHHOM 3amsTol. B TekcTOBBIIM
OTYET MOMENIECHBI BCE PE3YJIBTAThl BBIIOJHEHHBIX MMPOrpaMMon pacueroB. dopMarupoBaHue
1 0(OpMIICHHE TEKCTOBOM YaCTH BBHIMIOJHEHO C HECYIIIECTBEHHBIMU OIIMOKAMH.
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KpuTtepuii MUHUMAJIBLHON onleHKH — 4 fajiia

BrimonHeHbl He Bce TpeOoBaHUsS 3ajaHus K pabore. ['eomeTpuueckas MOAENb C
UCXOJHBIMH JIAHHBIMH TIOCTPOCHA C LEIBIM PSAIOoM OMMO0K. C HEKOTOPBIMH HETOYHOCTSIMU
3a/laHbl CeueHHss OOOMX CerMeHTOB Opyca. PacueTHble cXeMbl, MaTeMaTHUYECKHE MOJEIH
MOCTPOCHBI MPABWIBHO, HO CO 3HAYUTEIbHBIMU HapyHICHUsIMU TpaBuil opopmieHus. [lpu
MPOBEACHUU PACUYeTOB MMEIOTCS CYIIECTBEHHBIE MOTEpU TOYHOCTH BenuduH. [Ipu BbIBOE
pacueTHbIX (OpMyJl AOMYIIEHBI HEKOTOphle OIMOKU. He Bce YHCIOBBIE BEJIMYUHBI B
dbopMynax COMPOBOXKAAIOTCS €IMHULAMU u3MepeHuil. He Bcerma Han enuHuLaMu
W3MEpPEHU BBITIOJIHEHBI TPAaBWIbHBIE MpeoOpa3oBaHusi. KpymHble W MeENKHE YHCIOBBIC
BEJIMYUHBI MPEJICTABIICHBI B Pa3IUYHBIX opMaTax, IPUBOAAIIMX K HAKAITUIUBAHUIO OIIUOKH.
B TekcTOBBIN OTYET MOMELIEHBI HE BCE PE3yJIbTaThl BHIMOJHEHHBIX MPOTPAMMON pacyeToB.
dopmatupoBanue M OQGOPMIEHHE TEKCTOBOM 4YaCTH BBINOJHEHO C CYIIECTBEHHBIMU
OIIMOKaMHU.

Kpurepuii oleHKN «HEeYA0BJIeTBOPUTETbHO:

Ecnmu xotst Obl OMH U3 MEPEUUCICHHBIX KPUTEPUEB I MUHUMAIBHOU OIICHKU HE
COOJTFO/TaeTCsl, BBICTABIICTCSl OLIEHKA «HEYAOBJICTBOPHUTEIBHO», paboTa BO3BpallaeTcs Ha
TOpaboTKY.
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MuHucTEepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKUH XUMHKO-TEXHOJIOTHUYECKHI MHCTUTYT ((priiran)
(enepanbHOrO TOCy1apCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHckui HalMOHAIBHBINA UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxkyremem _ MexaHUYECKUN

Kageopa__ManyH u anmapatoB XUMHUYECKHUX ITPOU3BOJICTB

Hamnpapnenue moarotroBKu.: 15.04.02 «TexHoJIOrHUYeCcKrue MAITNHbI

1 000pYIOBAHHUEY

(k00 u naumenosanue)

[Tpoduns/mporpamma: «XMMHUYECKOE MAIIMHO- U allIapaTOCTPOCHUE
(raumenosanue)

KommniekT 3aganuii 1J151 pacuyeTHO-Tpaguyeckoil padoThl

no quctumuinHe (Mo xyit0) 51.0.8 «kKoMIbloTepHBIE TEXHOJIOIHH B MAITMHOCTPOEHUM»

Tema No5

3ananue
Hcnonw3ys Tabnuunbiii nporeccop MS Excel paspaborats nmporpammy pacuera Baja
Ha CTaTUYECKYIO MPOYHOCTh C MOMOIIbIO TPEThEH TEOPUMU MPOYHOCTU. DCKU3 U pacueTHas
cXxeMma Bajia MoKa3aHa Ha pucyHke. Marepuan Bana Ct45. /luamerp Bana ompenensercs u3

YCJIOBHA MPOYHOCTHU HA YHUCTOC KPYUCHHC 110 3aHMKCHHOMY JOIMYCKACMOMY HAIIPSAKCHUIO —

25 MlIIa. Ilocanka Bajga OCYIIECTBISETCS C TOMOIIBIO MOAMMITHUKOB KadeHus. [IporpamMmma

JO0JDKHA, B TOM YHCIIC, CTPOUTb OIIOPblI BHYTPCHHHUX MOMCHTOB M OIIPCACIIATH

MaKCHUMAaJIbHbBIC 3HAUYCHU .

Tabnuia ¢ HCXOOHBIMH JaHHBIMU

Lll L21 L31 L4l L51 L61 L71 L81 Ml = MZ! M3l F11 F21
MM | MM | MM | MM | MM | MM | MM | MM Hwm Hwm H H
20 20 | 180 | 20 | 20 | 180 | 20 | 180 200 400 | 800 | 788

OCKU3 " pacdCTHad CXCMa 3aJaHHOI'O Bajia OIIPCACIIAOT BApUAHT 3a/JlaHU.
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Kpurepun oueHku:
Kpurepuii makcumaabHOH OleHKH — HA 8 0aJL10B

BrimostHeHBI Bce TpebOoBaHUS 3amaHus K pabore. ['paMoTHO mocTpoeHa TabIWIHAsS
MOJIeSIb C UCXOJHBIMU JaHHBIMU. [Ipy BBIOJHEHUU PAcyETOB MAKCUMAIbHO MCIOJIb30BAHbI
BCTPOCHHbIE (DYHKIIMU TaOIUYHOTO mpoleccopa. Bee ¢popMyibl anroputma peiieHus 3aaauu
CBSI3aHBI ITyTEM HCIIOIb30BaHUS CCHUIOK. DIMIOPHI MOMEHTOB JUHAMUYECKH TIEPECTPANBAIOTCS
NIPH M3MEHEHUW HCXOJHBIX JaHHBIX. JlmarpamMmbl 0(OPMIICHBI TPaMOTHO C NMPUMEHECHHEM
BCeX HeoOXomuMmbix aTpuOyToB. Ha oOcHOBe WUCHONB30BaHMS JIOTMYECKUX (YHKUIUN
nporpaMMa perieHus 3aJja4i BBIJAET pe3yJbTaT B BHUJIE KPATKOTO BBIBO/AA. BBINMONHEHO BCe
HeoOxomumoe (opmaTupoBaHue M OQPOPMIICHHE TEKCTOBOM YacTU C HCIOJIb30BAaHUEM
mpudTOB, BEIpaBHUBaHU, 00bekTOB MS Equation.

Kputepuii ouenku Ha 6 6a//10B

Brimonnensr Bce TpeOoBaHus 3amaHusi K pabore. ['paMOTHO MOCTpoeHa TaOIMYHAS
MOJENIb C UCXOAHBIMU JAaHHBIMHU. [IpyU BBINOJHEHUWH PAcCUYETOB HE BCEI/lA HMCMOJb30BaHBI
BCTPOCHHBIE (PYHKIIMU TAOJIMYHOTO MPOIECCOpa — MMEIOTCS HU3KOYPOBHEBBIC OIEPAIIHH.
[Toutn Bce GopmyIibl aIrOpuUTMa PEIICHUs 3a7a4l CBS3aHBI MyTEM HCIOIb30BaHUSI CCHUIOK.
Onopsl MOMEHTOB JIMHAMUYECKU MEPECTPAauBAIOTCA NPU MU3MEHEHUM HMCXOJHBIX JTaHHBIX.
Jlnarpammbl 0OpMIIEHBI C HEKOTOPBIMU HEJIOCTAaTKaMU - TPUMEHEHBI HE BCe HEOOXOTUMBIC
atpuOyThl. Ha OCHOBE WCMOIB30BaHUS JIOTHUECKUX (DYHKIMI TporpaMma pemieHus 3a1adu
BBIZIAET pe3yJIbTaT B BHJIE€ KPaTKOro BhIBojAa. DopmaTtupoBaHue U 0GHOPMIICHHE TEKCTOBOM
YaCTH BBITIOJIHEHO C HEKOTOPHIMU OIIMOKAMHU.

Kpurepnii MUHUMaIbHON OLleHKH — 4 0aJa

Bemonnensl He Bce TpeOoBaHMs 3agaHust K pabore. C HEKOTOPBIMU OUIMOKaMu
NOCTpOeHa TaOJIMYHAs MOJEIb C HUCXOAHBIMH JaHHBIMHU. [IpH BBINOJHEHHH PACUYETOB
HEIOCTaTOYHO MCIOJIB30BaHbl BCTPOCHHBIE (PYHKIIMU TaOIWYIHOTO mporeccopa. B ¢popmymnax
QITOPATMA PELICHUS 3aladyd MMEETCS MHOXKECTBO PYYHBIX OIEpalyii. DMIOpbl MOMEHTOB
JUHAMHWYECKU HE IMEepeCTPauBalOTCA IPU M3MEHEHUM MCXOAHBIX JaHHBIX. Jlnarpammsbl
oopmiieHBI ¢ MHOXKECTBOM OIMOOK. Ha OCHOBE HMCMONB30BaHMSA JOTHYECKHUX (DYHKIIHNA
porpaMMa pelIeHHs 3aJadyd HE BBIIACT pe3yJbTaT B BHUJAE KpaTKOro BBIBOAA.
dopmarupoBanue M O0(OPMIEHHE TEKCTOBOM YAacTH BBIIOJHEHO CO 3HAYUTEIbHBIMU
HEJOCTATKAMH.

Kpurepuii oneHKH «HeyI0BJIEeTBOPUTEILHOY!

Ecnmu xotst Obl OMH U3 MEPEUUCICHHBIX KPUTEPUEB IS MUHUMAIbHOW OIICHKU HE
COOJTIOTaeTCsl, BBICTABIIACTCS OLIEHKA «HEYAOBJICTBOPHUTEIBHO», paboTa BO3BpaIaeTcsl Ha
TOpaboTKY.



MuHucTEepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKUH XUMHKO-TEXHOJIOTHUYECKHI MHCTUTYT ((priiran)
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Hanpasnenue noAroToBKu: 15.04.02 «TexHOJIOTHIECKIE MAITHHBI

1 000PYIOBAHUEY

(k00 u naumenosanue)

[Mpoduas/mporpamma; _ «XHUMHYECKOE MAIIWHO- U AllIapaTOCTPOCHUE
(raumenosanue)

TecToBbBIE 3a1aHUS

no gucrumminae (Moayio) 51.0.8 «kKoMubloTepHble TEXHOIOIUU B MAIIMHOCTPOEHUM»

Tect. Tema 1. Oﬁume CBCICHUA 0 KOMIILIOTCPHBIX TCXHOJIOIUAX

1. Kommekc alrapaTHbBIX U IIPOTrPaMMHBIX CPEACTB, MMO3BOJIAOIINX KOMIIBIOTECpAM 0OMEHHUBATHCA
JaHHBIMU.:

1. wunTepdeiic;

2. MarucTpab,

3. KOMIBIOTEpHAas CETh,
4. ananTepsl.

2. I'pyna KoMIBIOTEPOB, CBA3aHHBIX KaHAIAMU Tepeadyn HHPOPMAIIMU 1 HaXOISAIINXCS B TIpeIenax
TEPPUTOPUH, OTPAHUICHHON HEOOJIBITUMH pa3MepaMu: KOMHATHI, 3AaHUS, TPEAPHUITHS,
Ha3bIBaeTCA.

1. ro6ankHONM KOMITBIOTEPHOU CETHIO,
2. uH(OPMAIMOHHOM CUCTEMOM C TUIIEPCBA3SIMH;
3. JIOKaJIbHOU KOMIIBIOTEPHOH CEThHIO;
4. >1eKTPOHHON MOYTOH;
5. permoHaNbHONM KOMIBIOTEPHOH CEThI0?
3. 'mobanpHast KOMIObIOTEpHAs! CETh - ATO!
1. undopmannoHHas cucTeMa C TUIIEPCBSI3SIMU;

2. MHOXECTBO KOMIIBIOTEPOB, CBI3aHHBIX KaHAIAMH Tiepeaur HHPOPMAIUU M HAXOSAIIUXCS B
npejienax OJTHOTO MTOMEIICHHUS, 3aHus,

3. cucrema oOMeHa nHpOpPMAIHEH Ha OTIPEICICHHYIO TEMY;

4, COBOKYIIHOCTH  JIOKAJIBHBIX ceTe KOMIIBIOTCPOB, PacCIlOJIOKCHHBIX Ha OOJIBIIIHX
PACCTOAHUAX U COCAUHCHHBIC B CIUHYIO CUCTCMY.

35



4. O6meH uHpopmanmen Mexay KOMIbIOTEPHBIMHU CETAMHU, B KOTOPBIX IEUCTBYIOT pa3HbIE
CTaHAapThI peICTaBIeHHs HH(OPMALNH (CETEBBIE MPOTOKOJIBI), OCYIIECTBISIETCS C

UCIIOJIb30BaHUEM:
1. marucrtpanei,
2. XOCT-KOMIIBIOTEPOB;
3. DSIEKTPOHHOMU IMOYTHI,
4. UUIr030B;
5. daiin-cepBepos.

5. Koudurypamus (TOmosorus) J0KaabHONH KOMITBIOTEPHOM CETH, B KOTOPO# Bee pabodre CTaHIIUN
COCIMHEHBI HETIOCPEICTBEHHO C CEPBEPOM, Ha3bIBACTCS:

1

2
3
4.
5

KOJIEIIEBOM,
paluaIbHOM;
IIMHHOM,
JIPEBOBUIAHOM;

paauanbHO-KOJIBIICBOM.

6. Jlnst xpanenus (haiiioB, mpeTHa3HAYeHHBIX TS OOIIET0 JOCTYIa MOJIb30BaTENeH CeTH,
UCIIOJIBb3YETCS:

1

2
3.
4

daiin-cepep;
pabouas cTaHius;
KITUEHT-CEPBED;

KOMMYTATop.

7. CeTeBOil MPOTOKOJI- ATO:

1

2
3
4.
5

Ha0Op cornanieHuii 0 B3auMOJICHCTBUSAX B KOMIIBIOTEPHOM ceTH;
HOCJIeI0BATENbHAS 3aITUCh COOBITUM, MPOUCXOAAIINX B KOMITBIOTEPHOU CETH;
[IpaBUjIa UHTEPIIPETALUU JaHHBIX, IIEPENABACMBIX 110 CETH,

IIPAaBWJIA YCTAHOBJICHHS CBA3M MEKIY JBYMsI KOMIIBIOTEpPAMU B CETH;

COIJ1IaCOBaHHME PA3JIMYHBIX IIPOHECCOB BO BPCMCHHU.

8. TpancnoptHbIii mpotokoi (TCP) - obecnieunBacr:

1

pazOueHue QaitioB Ha |P-maketsr B mporecce mepemaun u cOopky (aiioB B mporiecce
[IOJIy4YCHMUS,

IpUeM, Mepeaady U Bblladyy OJHOI0O CEaHCa CBA3H,

IPEOCTaBIEHUE B PACIIOPSKEHUE TTOJIb30BaTENs yKe epepaboTaHHyI0 HH(OPMALHIO;
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4. noctaBKy HH(GOPMAIUH OT KOMIIBIOTEPA-OTIPABUTEINS K KOMITBIOTEPY-TIOJIyYaTeNto.
9. IIporokon mapmpytusamuu (IP) obecnieunBaer:

1. nmoctaBKy HH(GOPMAIIUK OT KOMITBIOTEPA-OTIPABUTEIIS K KOMITBIOTEPY-TIOTyYaTeIo;

2. WHTEPHPETAIMIO JaHHBIX W MOJArOTOBKY MX JUISI ITOJIb30BATEIBCKOTO YPOBHSI;

3. COXpaHCHHUEC MCXAHUUYCCKUX, (I)YHKI_II/IOHEIJ'ILHBIX ImapamMeTpoB (I)HBquCKOﬁ CBiA3HM B
KOMHLIOTepHOI‘;I CeTH,

4. ympaBieHHE annapaTypoil nepeaayu JaHHbIX U KaHAJIOB CBS3H.

5. pa3ouenue ¢aiinmoB Ha |P-makeTsl B mporecce mepegaun u cOOpKy ¢alaoB B Mporiecce
MOy YCHUSI.

10. KomrieroTep, MOAKIIOYCHHBIN K IHTepHET, 00s3aTeIbHO HMEET:

1. IP-aapec;

N

web-cTpanmuiy;
JIOMAIITHIOI Web-cTpanuiy;
JIOMEHHOE UM,
URL-anpec.
11. Moxem obecrieunBact:
npeoOpa3oBaHre JBOUYHOTO KOJa B AaHAJIOTOBBIN CUTHAJ U 00paTHO;
npeoOpa3oBaHKe TBOMYHOTO KOJA B aHAJIOTOBBIA CUTHAT,

npeoOpa3oBaHKE aHAJIOTOBOI'O CUTHAJIA B JIBOMYHBIN KO/,

YCHIICHHUEC aHAJIOTOBOT'O CUI'HAIIA,

UOA W N R Z oA W

ocia0JieHHe aHaJIOrOBOI'O CUTHAJIA.
12. TenexoHnpepeHuus - 3T0:
1. oOMeH mHCHEMaMH B INIOOAIBHEIX CETSX,
2. uH(pOpMaMOHHAs CHCTEMa B THIIEPCBS3SIX;
3. cucrema oOMeHa nHpopManHen MeKay aOOHEHTaMH KOMIIBIOTEPHOU CETH,
4. cnyx0a npuema u nepenayn aiinos modoro hopmara;
5. mporiece co3aanus, mpuemMa u nepeaadn Web-cTpaHuil.
13. TlouToBBIi SIUK AOOHEHTA AJICKTPOHHOM MOYTHI IPEACTABISIET COOO:
1. HekoToOpyro 00JacTh ONEpaTUBHOM MaMATH (aili-cepBepa;
2. 005acTh Ha KECTKOM JINCKE IMOYTOBOTO CepBepa, OTBEACHHYIO IS TTOJIb30BaTEII;

3. 4acTh NaMsATH Ha KECTKOM JUCKe pabodeii CTaHINH;
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4.

CIIENUATILHOE JIEKTPOHHOE YCTPOMCTBO JIJIsl XpaHEHUS TEKCTOBBIN (PailyioB.

14. Web-cTpaHuiibl UMEIOT pacIIMpeHHUE:

1
2.
3.
4.
5.

* htm;
*Ixt;
* .web;
* . exe;

* WWwW

15. HTML (HYPER TEXT MARKUP LANGUAGE) siBisiercst:

1
2
3.
4
S

SI3BIK Pa3MEeTKH WED-CTpaHMuII;
CUCTEMOU IPOrpPaMMHUPOBAHHUS;
TEKCTOBBIM PEIAKTOPOM;

CHUCTEMOMH yTpaBiieHUus 0a3amMu TaHHBIX;

AKCIEPTHOM CUCTEMOI.

16. Cayx0a FTP B UnTepHeTe npeaHa3HayeHa:

1
2
3.
4

5.

IUIsl CO3JJaHusl, TIpHeMa U nepenadr Web-cTpaHul,

Uit obectiedeHust (HyHKIIMOHHUPOBAHUS dJIEKTPOHHOM MTOYTHI;
Uit obecrieueHus padoThl TEIEKOH(PEPEHLINH;

JUIs ipyueMa U nepeayn (aiiinos moboro popmata;

AJI YAAJICHHOTO YIIPABJIICHUA TEXHUYCCKUMU CUCTCMAMU.

17. KoMmmbroTep npeaocTaBisIOUINi CBOM pecypchl B MOIb30BaHUE IPYTHUM KOMITBIOTEpaM Mpu
COBMECTHOM paboTe, Ha3bIBACTCS:

1
2.
3.
4.
5.

aJarTepoM;
KOMMYTaTOpPOM;
CTaHIIUEH,
CEepBEpPOM;

KIIMCHT-CCPBCPOM.

18. Teoperuuecku MojeM, Tiepeaaronuii napopmarmo co ckopocts 57600 6ut/c, MokeT epeaars 2
crpanuibl Tekcra (3600 6aiiT) B TCUCHUH:

1.

2
3.
4

0.54;

0.5 mum,;
05c¢;

3 muH 26 c.
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Kpurepun oueHkmu:

[TpolieHT MpaBMIIBHBIX OTBETOB Ha OIICHKA
BOIIPOCHI TECTA
< 60% 0 6amioB
> 60% , Ho< 74 % 4 Gamna
>74% , 10<87 % 6 GamtoB
>87 % 8 OamioB
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MuHucTEepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKUH XUMHKO-TEXHOJIOTHUYECKHI MHCTUTYT ((priiran)
(enepanbHOrO TOCy1apCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHckui HalMOHAIBHBINA UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUUYECKUU

Kagheopa__Manivu v annapatoB XUMHUYECKUX TPOU3BOJICTB

HanpaBneHue noAroToBKu: 15.04.02 «TexHoa0ornueckKmue MarlnHbl

1 000py1I0BaHUE
(k00 u Haumenosanue)

[Tpodunb/mporpammar «XMMHYECKOE MAIIMHO- U aNapaToCTPOECHUE»
(raumenosanue)

Tembl 1151 pedeparos

no auctuiuinie (Moayir0) 51.0.8 «<KoMIbloTepHbIE TEXHOIOIUH B MAITMHOCTPOSHUN

Tembl pedpepaToB no teme 3
WudopMaimoHHbIe CUCTEMBI TTOAIEPKKH KU3HEHHOTO UK U3IEITAN
be30yMaxkHbIi TOKyMEHTOOOOPOT B MATUHOCTPOUTEILHOM MPOU3BOJICTBE
CucreMsl yripaBJiIeHHs MPOEKTaMU
ABTOMaTH3MpPOBAaHHAS KIIACCU(DUKAIIHSI U KOJUPOBAHHE 0OBEKTOB B MPOIIECCax
KOHCTPYHUPOBAHUS Y U3TOTOBJICHHSI M3/I€HIA MAallITMHOCTPOCHUS
Cpasuutenbhbiii anann3 CAD/CAM/CAE cucrem
Pa3Butre u npuMeHeHne BEICOKOIPOU3BOIUTEIbHBIX BEIUNCIUTEIBHBIX KIACTEPHBIX
TEXHOJIOTUH B MAIIMHOCTPOCHUHT

7. Hanecenne TtekcToB. Mcmonb3oBaHue B TEKCTax IepeMeHHBbIX. DopMaTupoBaHHE

TEKCTOB.

8. Paboume mIOCKOCTH: THITBI pab0YUX TUIOCKOCTEH.

9. Coznanue 3D npodusns ¢ ucmoap30BaHUEM IITPUXOBKH.

10.Onepanuu BpamieHus W BbITadkuBaHus. Co3laHue Tel C HCHOJIb30BAaHUEM 3THX

oTieparmii, CBOMCTBA OMEPAIIH.

11.OcHoBHEIE onieparuy 1o cozaanuio 3D Ter.

12.byneBsl onepanuy HaJl TeJIaMHu.

13.9nementsl 3D cueHbl. YnpaBieHHe 0TOOPaKEHUEM TPEXMEPHBIX 00BEKTOB.

14. TononHuTenbHbIE paboune IIOCKOCTH. MIX mOCTpoeHne U UCIIOIb30BaHUE.

15. CnennanbHble paboure IIOCKOCTH: WIMHIpUYEcKasi, cepuyeckas, TOpOUaabHasl.

16. Brimonaenne 3D omneparuii ¢ UCTIONB30BAHUEM CO3/IAHHBIX PaHEe Tell.

17.Bo3moskHbIe ommOKu nepecdera 3D Moaenu u croco0bl UX yCTPaHESHHUS.

poODNPE

SRl

Tembl pedepaToB no Teme 6
1. DnemenTsl nHTEpdeiica cucremsr T-flex.
2. Hacrpoiiku cucremsr T-flex.
3. YnpaBieHue oToOpakxeHHueM uepTexa.
4. Bunpl 71eMEHTOB M300paKeHUs, IOCTYITHBIE B PEKUME «ICKU3.
5. Ucnonb30BaHue CETKH U OOBEKTHBIX MPUBSI30K.
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6. [TapameTpbl TMHUN U300paXKEHUS, CTHIIN JTMHHH.

7. PepaktupoBaHue »ockuza: ¢ackd, o0Ope3ka JIMHUN, TMepeMelIeHHe 3IIEMEHTOB,
KOIUPOBAHUE.

8. LIITpux0oBKH, TUIIBI, TAPAMETPHI, UCTIOIB30BaHNE.

9. Texuuueckue TpeboBanus. Mcnonp3oBanue cioBaps.

10. Hanecenne pa3mepoB, OMYCKOB M IepoxoBarocTeil. [lapaMeTpsl 3TUX 3IEMEHTOB
M300paKEHUSI.

11. VnpasneHue pasMepaMu JMCTa yepTeka M Macmradbom u3zoOpaxenus. Co3gaHue
OCHOBHOM HaJIMUCH.

12. OCHOBBI METOIMKH MTOCTPOEHUS TAPAMETPUIECKON MOJIEIIH.

13. DaemMeHTB TOCTPOCHUS TapaMeTpudeckor wmojaenu. (OCHOBHBIC CBOWMCTBA ITHX
AJIEMEHTOB.

14. OcHOBHBIE BUJIBI CBSI3€H, HCIIOJIB3YyEMbIX NP HAHECEHUH JIMHUN TOCTPOCHHS.

15. 3aganue napaMeTpoB MOJEIH, UCTIOIB30BaHUE IEPEMEHHBIX.

16. PaGota ¢ pegakTopoM MepeMeHHBIX MapaMeTPUIECKON MOJIEITH.

17. DneMeHThI U300pakeHUsI TapaMEeTPUUECKONH MOJIETH.

18. KonnpoBanue s1eMeHTOB n300paxenus. CBONCTBa KOMUH.

19. [lITpuXxOBKH, THITBI, CBOWCTBA, UCITOJIb30BAHHUE.

20. Crioco0OsI obecrneueHust MPOSKIIMOHHON CBSI3b BUIOB.

Kpurepun oueHku.

B pa6oueii nporpaMmme JTUCHHMILIMHBI IPEIYCMOTPEHA NMOAT0OTOBKA M 3aIIUTA
pedepaToB 1o AByM TeMaM —Tema 3 4 Tema 6. O0a pedpepaTta oneHUBAKWTCS 1O
OMHAKOBOMH LIKAaJIE!

MunuManbHOE€ 4yuCIO OamioB — 4 Qaia BBICTABISIETCS MPU HEAOCTATOYHOM CTETEeHU
PacKphITHsS TEMBI B XOJI€ CBOErO BBICTYIUICHHUS, NPUBEACHUS HEUETKUX apryMEHTOB M HE
BIIOJIHE aKTMBHOE y4acTHE B JHUCKYCCHUHU MO mpodieme, KoTopas Obla packpbiTa B XOJIe
JOKJIaja.

MaxkcumanbHoe yuciio 6amioB — 7/ 0ayuioB BBICTABISETCS MPHU MOTHOIEHHOM PACKPHITHU
TEMbl B XOJI€ CBOETO BBICTYIUICHMSI, MPUBEJICHUSI YETKUX apryMEHTOB U JOKAa3aTelbCTB, a
TaK)K€ aKTHMBHOE y4acThe B JIMCKYCCHUU MO mpobieme, KOTopas Oblia pacKpbiTa B XOHE
JOKJIaja.
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MuHucTEepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKUH XUMHKO-TEXHOJIOTHUYECKHI MHCTUTYT ((priiran)
(enepanbHOrO TOCy1apCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHckui HalMOHAIBHBINA UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUUYECKUU

Kagheopa__Manivu v annapatoB XUMHUYECKUX TPOU3BOJICTB

HanpaBneHue noAroToBKu: 15.04.02 «TexHoa0ornueckKmue MarlnHbl

1 000pyIOBAHHUEY

(k00 u naumenosanue)

[Tpodunb/mporpammar «XMMHYECKOE MAIIMHO- U aNapaToCTPOECHUE»
(raumenosanue)

Tembl 119 codece10BAHUA

IO JUCLUITIJIIMHE 51.0.8 KoMIIpIOTEpHBIE TEXHOJIOIMH B MAITMHOCTPOEHUH
(HanMeHOBaHUE TUCLUILIMHEI)

[TonsiTHe KOMIBIOTEPHBIX M UH(OPMAITMOHHBIX TEXHOJIOTHH.

Bunbl o6ecnieueHnii KOMIbIOTEPHBIX TEXHOJIOTUH.

OO6mue cBefeHUS O CHCTEMHOM, MPUKIATHOM W HHCTPYMEHTAIBHOM MPOTPAMMHOM

o0ecreueHmsIX.

ApPXUTEKTYypa U TOTIOJOTHS JOKATbHBIX BHIYHCIUTEIFHBIX CETEH.

OcHOBHbBIE TEHACHIINY BHEAPEHUS KOMIBIOTEPHBIX TEXHOJIOTHI B MAIIMHOCTPOEHUHU.

HndopmarnmonHoe odecnieueHue v 6a3bl JaHHBIX B MAIIMHOCTPOCHUHU.

ABTOMaTH3a1Ms KOHCTPYKTOPCKON M TEXHOJIOTMYECKON OArOTOBKHM MPOU3BOICTBA

Lenu 1 3a1a41 UMUTAIITMIOHHOTO MOJIETTUPOBAHUS.

NMurtanmoHHoe MOICTMPOBAHKE [Tl PEIICHHUS 3a7a4 ONTUMH3AIMU B MAIIMHOCTPOCHUU.

10 CrpykTypHas u napaMmeTpuieckasi OnTUMHU3ALIMSL.

11. Metonosi0orusi UMUTAIIMOHHOTO MOJICTUPOBAHUSI.

12.OcHoBHBIE ATambl M MOAXOABl K peaju3aldd HMHUTAIMOHHOTO MOJEIMPOBAHUSI.
ABTOMAaTH3UPOBAHHBIE HHCTPYMEHTAJIBHBIE CPEJIbl 111 MMUTALMOHHOTO MOJICIIUPOBAHUS
B MAIIMHOCTPOCHUH.

13.CpaBHUTENBHBIN aHAW3 CYIIECTBYIONIMX METOJOB pacuera JAeTajlied MaluH |
00opy1I0BaHMS.

14. Knaccudukanus ¥ IpUMEHUMOCTh METO/1a KOHEUHBIX 3JIEMEHTOB.

15. O6mas cxema komnbroTepHON peanuzanuu MKD.

16. Yuer HenuHelHOCTH B miporieaypax MKD.

17. KommiekcHbIe pemeH s 3a/1a4 ONTUMAIbHOTO MTPOSKTUPOBAHUS.

18. MeTtoap! BU3yanu3aii B CHCTEMaX MHKEHEPHOTO aHaJIN3a.

19. BexTopHbI€ U pacTpoBbIe rpapUuecKre MOJENH.

20. KoMIpIOTepHBIE T'€OMETPHYCCKHE MOJEIH: IJIOCKHE, OO0beMHble (TpexXMepHbIE),
KOHCTPYKTHBHAsi TBEPAOTENbHAsI TE€OMETpHsl, MNPEJCTaBICHHE C IOMOIIbI TIPaHUL,
MO3UIIMOHHBINA IMOIXO/.

21.T'eomeTpudeckoe MOJACIUPOBAHUE OOBEMHBIX TEI.

22.TlapameTpu3anus reoMeTpUIECKIX MOJICIIEH.

wnNE

©ooNDOA
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23.OxoHoMuueckass  A((HEKTUBHOCTh  HCIIOJIB30BAHUS  TEXHOJIOTHMA  KOMITBIOTEPHOTO
TE€OMETPUIECKOTO MOJICTTHPOBAHHUS

24. TlpuknagHble TAKeThl 711 MAaTEMaTHYEeCKOTO aHau3a U MOJICTTUPOBAHUS.

25. [IporpaMmBbl aBTOMATU3AIUNA WHKEHEPHBIX PACUETOB.

26. CucreMbl ynpaBieHUs: 0a3aMH TaHHBIX B MAIIMHOCTPOCHHH.

27.IlpuknaaHoe mporpaMMHOE 00ecriedeHHe reOMETPUIECKOTO MOISTUPOBAHUS.

28. UHCTpyMEHTaNbHBIE CpPEIlbI W S3BIKM MPOTPAMMHUPOBAHUS CTAHKOB C YHUCJIOBBIM
MPOrPaMMHBIM yTIPABIICHUEM.

Kputepun oneHku:

MakcumanbHoe 4nciio 0auioB — 8 Gaia BBICTABIISIETCS, €CIIM cOOeCceI0BaHUEe MPOTEKAeT
NpU aKTHBHOM OOMeHe MH(popMalueil MeXIy CTYJACHTaMU U TMPernojaBaTesieM; BOIPOCH U
OTBETHl CIEAYIOT C OOEMX CTOPOH; OTBETHI TOJHOIICHHBIE W Pa3BEPHYTHIC; BO BpeMs
coOeceI0BaHMS CTYACHTHI TOJJHUMAIOT HHTEPECHBIC U OPUTHHAIBHBIE TIPOOJICMEI.

MunnmanbHOe 4YHcio OamioB — 4 Oamia BBICTABISCTCS TNPU  NPEUMYIIECTBEHHO
OJIHOHATIPABIICHHOM TOTOKE HWH(OpPMAIMK;, OTBEThl CTYJIEHTOB OJHOCIOXHBIE U 0e3
Pa3bACHEHUH; BOMPOCHI HOCAT TPUBUAIBHBIA XapaKTep; BO BpeMs Oecelbl MPAKTHICCKH HE
MIOJTHUMAIOTCSI OCTphIe MPOOJEMbI M HE MPUBOAATCS B KAueCTBE MPUMEPOB NMPAKTUYCCKUC
CUTYaIUH.
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