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OIIK-4

OIlIK-4.1

OIIK-4.2

OIIK-4.3

OIIK-6

OIIK-6.1

OIIK-6.2

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 KOMIIETCHIIUN
inexe (yxasatb Bce Tembl 13 PITJT) HanmenoBanue
KOMIIETEHIIMHA OTISHOTHOTO
IIpakTueckue JlaGopaTopHbie
Jlexuuu p paTop CcpeacTBa
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
cobecemoBanue
Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, Tema 2, OTUeT 110 ’
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
KontponsHas
Tema 1, Tema 2, Tema 1, Tema 2, Tema 1, Tema 2, pa6OTanOquT o
OIIK-6.1 tema 3, rema 4, Tema 3, tema 4, tema 3, rema 4, ' 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

IlepeyeHb OLIEHOYHBIX CPEACTB JIJIsl OLEHKH (MPOMEeKYTOUYHbI KOHTPOJIb - IK3aMEeH)

Ha3zpanue Kou-Bo OueHka 3a 0JHO CyMmMapH. olleHKa
Munum. Maxkcum. Munum. | Makcum.
JlaGopaTopHble 3aHATHUS 6 > 3 12 18
(BBITIOTHEHHUE U 3aIIIATA)
[pakTHyeckue 3aHsITUS 6 2 4 12 18
pedepar 1 2 5 2 4
cobecenoBaHue 1 2 5 2 5
acuyeTHO-TpaduIecKas
P pag;i 1 3 5 3 5
TecT 1 2 5 2 5
KOHTpOJIbHAst paboTa 1 3 5 3 5
9K3aMeH 24 40
Bcero 60 100




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 yueOHbIE 3aJJaHUS BBIMOJIHECHBI, KAUECTBO MX BBIMOJIHEHUS JOCTATOYHO BhICOKOE. CTYIIEHT TBEPIO
3HaeT MaTepuai, TPAaMOTHO H TI0 CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60 - 73

Y noBneTsopu
TEJILHO

O1eHKa «yZOBJIETBOPUTEIBHO» BBICTABIACTCA CTYIEHTY, €CIIM TEOPETHUECKOE COAEpIKaHHE Kypca OCBOECHO
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 (OPMYJIUPOBKH, HAONIOMAIOTCS HAPYUIEHUA JIOTHYECKOU
[IOCJIEIOBATENBHOCTH B U3JI0KEHUH POTPAMMHOIO MaTEPHUAIIA.

Huxe 60

Heynosnerso
PUTEIBHO

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIM OH HE 3HAeT 3HAYUTEeNbHOW dYacTu
MPOrpaMMHOI0 MaTepuaia, JOIMYyCKaeT CYIIECTBEHHbIE OIIMOKM, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSAMH
BBIMOJIHSIET 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.




MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEI0BATENHbCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hanpanenue noaroToBKH:; 15.04.02 «TexHOJIOrHUYeCKHE MAITNHBI

1 000pyoBaHUE»
(k00 u Haumenosanue)

IMpoduns/mporpamma; _ «XHUMHYECKOE MAIIMHO- M alAPATOCTPOCHHME
(raumenosanue)

BOl'lpOCLI K 39K3aMCHAIIMOHHBbIM oueram

IO JUCHHUIIIINHEC 51.0.8 KOMHBIOTGDHBIC TEXHOJIOTHUHU B MAIIMHOCTPOCHUU
(HaMeHOBaHWE JUCIUTITAHBI)

[ToHsiTHE KOMIBIOTEPHBIX U HHPOPMAITMOHHBIX TEXHOJIOTHIA.

Bunbl o6ecnieueHnii KOMIbIOTEPHBIX TEXHOJIOTUH.

OO6mue cBeneHuss 0 CUCTEMHOM, MPUKIAJTHOM M HHCTPYMEHTAJIBHOM MPOTPAMMHOM

o0ecrieueHmsIX.

ApPXHUTEKTypa ¥ TONOJIOTUS JTOKATHHBIX BRIYUCITUTEIHLHBIX CETEH.

OCHOBHBIEC TEHICHIIY BHEIPCHHUS KOMITBIOTEPHBIX TEXHOJIOTUH B MAIIMHOCTPOCHUH.

Nudopmanmonnoe obecnieuenne u 6a3pl JaHHBIX B MAITMHOCTPOCHUHU.

ABTOMaTH3a1Ms KOHCTPYKTOPCKOW M TEXHOJIOTHYECKOM MOATOTOBKY MPOU3BOICTBA

Lenu m 33291 IMHTAITMOHHOTO MOACITUPOBAHUS.

NMurtanmonHoe  MoAenupoBaHME  JUIsl  pelleHus  3a7ad  ONTHUMH3aluud B

MAaIIMHOCTPOEHUH.

10. CtpykTypHas 1 mapaMmeTpuiecKasi ONTHMH3AIHSI.

11. Metoosi0orusi UMHUTAIIMOHHOTO MOJICTUPOBAHUS.

12.OcHoBHBIE ATanmbl M MOAXOAbBl K pead3allil HMMHUTAIMOHHOTO MOJIETHPOBAHUS.
ABTOMAaTHU3UPOBAHHBIC WHCTPYMEHTAJIbHBIC CpeIb TUTST UMUTALMOHHOTO
MOJICTMPOBAHUS B MAIITMHOCTPOCHUH.

13.CpaBHUTEIbHBI aHAJINW3 CYIIECTBYIOIIMX METOJOB pacyera JeTajedl MalluH U
000pyaOBaHMUS.

14. Knaccudukanust ¥ IpUMEHUMOCTh METOJa KOHEYHBIX JIEMEHTOB.

15. O6mas cxema KkomnbroTepHON peanuzanuu MKD.

16. Yuer HenuHeitHOCTH B nipouieaypax MKD.

17. KommiekcHbI€ pemeH s 3a/1a4 ONTHMAIBLHOTO MTPOSKTUPOBAHUSI.

18. Metoap! BU3yanu3aii B CHCTEMaxX WHKEHEPHOTO aHaJIN3a.

19. BextopHbIe B pacTpoBbIe rpadyuuecKue MOJICIIH.
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20. KoMITbIOTEpHBIE T€OMETPHUYECKHE MOJCIH: IUIOCKHE, OOBbEeMHBbIE (TpEXMEpHBIE),
KOHCTPYKTHBHAsl TBEpAOTENbHAs TE€OMETpHs, IPEICTaBICHUE C IOMOUIbIO I'paHMII,
MO3UIIMOHHBIN MOJAXO/.

21.T'eomeTprdecKoe MOACTUPOBAHNE OOBEMHBIX TEI.

22. TlapameTpu3aiiis reoOMeTPUIECKUX MOJICIICH.

23.OxkoHOoMHYecKasi 3(P(EKTUBHOCTh  HCIOJb30BAHUSA TEXHOJOTHMM  KOMIBIOTEPHOTO
re€OMETPUYECKOT0 MOJEINPOBAHUS

24. TlpuknagHple TaKeTHl ISl MATEMaTHYECKOTO aHai3a U MOJICITHPOBAHHMS.

25.IIporpammbl aBTOMaTU3allMU UHKEHEPHBIX PacyeTOB.

26. Cuctembl yrpaBieHus 6a3aMu JaHHBIX B MAITMHOCTPOCHHUHU.

27.IlpuknagHoe mporpaMMHOE 00eCTIeYeHHE TEOMETPUIECKOTO MOICITUPOBAHNS.

28.IHCTpyMEHTalbHbIE CpElbl U A3BIKM MPOrPaMMHPOBAHMS CTAHKOB C YHCIOBBIM
MIPOrpaMMHBIM YIIPaBJICHUEM.

Kpurepun onenku

[IpomexxyTouHast  arrectauusi  cTyAeHToB 1o  aucuumuimae  b1.0.8
«KOMMBIOTEpHBIE TEXHOJIOTHH B MAITUHOCTPOSHUH» MPOBOJUTCS B COOTBETCTBHU C
OOII u sBasercs o6s3aTenbHON. [IpomexkyTouHas arrecTanusi MPOBOJIUTCS B BUIE
9K3aMEHa.

CryneHT AomycKaeTcs K 9K3aMeHy 1O JTUCIUIUINHE, €CITU TEeKYIIUH PEUTHHT 110
JUCIUIUIMHE COCTABUT BEIWYMHY, OOJBINYIO WU paBHYI0, yeM 36 OauioB. B ciyuae
HAIM4YUs y4eOHOM 3aJ0JDKEHHOCTHM WIJIM  TPOIMYCKOB  CTYIEHT OTpabaThIBacT
COOTBETCTBYIOIIME 3aHATHA B (opme, TNPEIIOKEHHOW MpernojaBareieM U
Ipe/ICTaBJIEHHON B paboyell nporpaMMe JUCIUILIUHBI.

OueHnBaHue CTYJAEHTA HA IK3aMeHe

Ha »sx3amene cryneHTy mnpejuiaraercs OWJIET, COCTOSIIMM U3 JABYX TEOPETUUYECKHUX
BompocoB. Ilocine oTBera Ha KaXIblii BOMPOC CTYACHTY MOTYT OBITh 3a/aHbl
JOTIOJTHUTEIIbHBIC YTOUHSIOIINE BOMPOCHI, TPEOYIOIINE KPAaTKOro OTBeTa. J[OMOTHUTEIbHBIC
BOIPOCHKI, KaK MIPABWIIO, 33/IA0TCS TIPH HEMOJIHOM OTBETE W HYXKHBI JJis O0Jee aJeKBaTHOTO
OILICHMBAHWA 3HAHUU.

MakcuMasbHBIN SK3aMEeHAIIMOHHBIA peUTHHT cocTaBiseT 40 6aminoB. MakcuManbHBIHA
9K3aMEHAIMOHHBIM PEUTHUHT, KOTOPBIH MOXET OBITh 3aCUMTaH KakK IOJOKUTEIbHBIN
cocraBisier 24 6amma. CTyaeHTHl MOTYT HaOpath Ha dk3amene 24 —40 6amroB. CTyzeHT,
MOJIYYUBIIMNA Ha SK3aMeHE MeHee 24 OalljioB, CUMTAETCS HE CHABIIMM MpEaMeT - BHE
3aBUCUMOCTH OT BEJIMYMHBI TEKYILETO PEUTUHIA.
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MuHucTepcTBO HayKu M Bbiciiero ooOpa3zoBanusi Poccuiickoit denepaunu
HixkHeKkaMCKHi XUMUKO-TEXHOJOTHUYSCKHI HHCTUTYT ((human)
(beneparbHOro rocy1apCTBEHHOT0 OI0JIKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKUi1 HAallMOHAJIbHBIN UCCIEA0BATEIbCKUN TEXHOJIOTUUECKU YHUBEPCUTET»

VY4eOHBIM IUIAHOM IO HAIPABICHHIO MOATOTOBKU MarucTpoB: 15.04.02 «TexHosiornyeckue
MalIUHbI " o0opyoBaHUE»

(k00 u nHaumenosanue)
IIpoduas/mporpamma: «XUMHYECKOE MAIIMHO- W AlapaToCTPOCHHE»

(raumenosanue)
JUTSI 00YUAIONTUXCSI MPEAYCMOTPEHO TIPOBEICHUE JTA0OPATOPHBIX 3aHITHA.

JlaGopatopHble 3aHATHS IO TUCUUIUIMHE MPOBOASTCS B CHEIUAIBHO 000PYI0BaHHBIX
naboparopusix ¢ TNPUMEHEHHEM HEOOXOAMMBIX CpPEICTB O0O0y4deHHUs: J1abopaTopHOro
o0opynoBanwsi, 00pa3IOB I WCCIEAOBAHMM, METOANYEeCKNX mocobuii. Ilens mpoBeneHus
71a00paTOPHBIX padOT - MPAKTUUECKOE OCBOCHHE TEOPETUUECKUX IMOJIOKEHHUHN JIEKIITMOHHOTO
MaTepuana, a Takke BbIpa0OTKAa CTYACHTAMH OIPEJCICHHbIX YMEHHM U HaBBIKOB
CaMOCTOSITEIBHOTO YKCIIEPUMEHTUPOBAHUS.

JlaGopaTopHasi pa6ota Nel.
IIpocpammnoe _obecneuenue  BbIYUCTUMENbHBIX  CUCHEM 8  MAWUHOCHPOCHUU:

MEeXHUYeCcKue xapaKkmepucmuKu U 603MOAHCHROCHIU
(mema nabopamopnoii pabomer)

1) npuBOAATCA M TOSICHSIOTCA TEOPETHYECKUE AaCIEKThl, PACKpPBIBAIOIINE CYTh
nabopaTopHOii padoTHI,

2) maetcs mpuMep, peliCHUs 3a1a41, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOH B
nabopaTopHOii padboTe;

3) NpUBOASTCSA METOINYECKUE YKA3aHUS JUIS BBIMOJHEHHUS JTaAOOPaTOPHOI paboThI;

4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa 10 paboTe.

JlabopaTopHas padora Ne2.

KOMnbmmeDHble cucmembvl NOO20MOBKU MAMUHOCIMPOUnNIEIbHO20 I’lDOMS’GO()CmGa.
(mema nabopamopnoit pabomer)

1) npuBOASTCA M TOSICHSIOTCS TEOPETHYECKUE AaCIEKThl, pPACKpPBIBAIOIINE CYTh
nabopaTopHOii PadoTHI,

2) maetcs mpuMep, pelICHUs 3341, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOM B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUS [T BBITOJHCHHUS JTaOOPaTOPHOI paboThI;

4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIbHBIC BOMPOCHI K 3aIlUTE OTYETa 10 paborTe.

JlaGopaTopHas paGora Ne3.
Ilakemvl __npukaiaoHulX __npocpamm___Ons _ UMUMAYUOHHO20  MOOENUPOBAHUs 8

MAUMUHOCIMPOEHUU.
(mema nabopamopnoii pabomut)
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1) npuBOASTCA W TOSCHSIOTCS TEOPETHYCCKHE AaCHeKThl, PACKPLIBAIOIIUE CYTh
nabopaTopHOii paboTHI;

2) maetcs nmpuMep, peliCHUs 3aa41, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOH B
nabopaTopHoii paboTe;

3) NpUBOAATCSA METOAUUECKUE YKa3aHUsI ISl BHIIOJIHEHHS J1a00paTOPHOH paboTHI;

4) npensaraeTcs MpUMepHast CTPYKTypa oT4eTa 1Mo JabopaTopHoii paboTe;

5) npuBOAATCS KOHTPOJIBLHBIC BOMPOCHI K 3aIKUTE OTYETa IO paboTe.

JlaGopaTopHasi pa6ota Ned.
Mamemamuueckue Mooenu Ha OCHO8E YUCICHHbIX MeM0008 PeUeHUs UHHCEHEePHBIX 3a0ay
8 MAWUHOCIMPOEHUU.

(mema nabopamopnoii pabomsr)
1) mnpuBOASTCA W MOSCHSIOTCS TEOPETHYCCKHE AaCIeKThl, PACKPHIBAIOIIUEC CYTh
nabopaTopHOii paboTHI;
2) naetcs nmpuMep, peliCHUs 3a1a41, aHAJIOTUYHOM 3a/1a4e, TOCTAaBJICHHOH B
nabopaTopHOii paboTe;
3) NPUBOASTCSA METOIMYECKUE YKA3aHUs JUIS BBIOJHCHHUS JTAOOPATOPHOM padoThI;
4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o J1abopaTopHOi padore;
5) npuBOAATCS KOHTPOJBHBIC BOMPOCHI K 3aIUTE OTYETa 0 paborTe.

JlabopaTopHas padora Ne5.
Memoo KoHeuHbIX d1eMeHMO08 KAK OCHOBHOU MEmO0 MOOEIUPOBAHUS 8 MAUWUHOCIPOCHUU.
(mema nabopamopnoit pabomer)
1) npuBOASTCA W TOSCHSIOTCS TEOPETHYCCKHE AaCIeKThl, PACKPHIBAIOIIUEC CYTh
nabopaTopHOii paboTHI;
2) maetcs nmpuMep, pelICHUs 3a1a41, aHAJIOTUYHOM 3a/1a4e, TOCTAaBJICHHOM B
nabopaTopHOii padboTe;
3) NPUBOASTCSA METOINYECKUE YKA3aHUs JUIs BBIMOJHCHHUS JTaAOOPATOPHOI paboThI;
4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o J1abopaTopHOU padore;
5) npuBOAATCS KOHTPOJILHBIC BOMPOCHI K 3aIUTE OTYETa 0 paboTe.

JlabopaTopHas padora NeG.

OcHogHble smanvt mgepoomenvHo2o npoekmuposganus ¢ 0lidWorks
(mema nabopamopnoit pabomer)

1) npuBOAATCA M MOSICHSIOTCS TEOPETHYECKUE AaCIEKThl, pPACKpPBIBAIOIINE CYTh
nabopaTopHOii PadoTHI,

2) naetcs mpuMep, peliCHUs 3a]1a41, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOM B
nabopaTopHOii paboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHU JUIsl BBIOJHCHHUS JTaOOPaTOPHOI paboThI;

4) npejyiaraercs NpUMEpHas CTPYKTypa oT4eTa 1o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa 10 paboTe.

Kpurepuu ouenku J1adopaTopHbIX padboT

[Tpu noaroToBke k JaboparopHoi padboTe no AucHuminHe «CoBpeMEHHbIE
OpOrpaMMHbIE KOMILIEKCHI /Ul pacyeTa 000pyA0BaHUS» CTYACHT JOJDKEH BBIMOJIHUTh
CJIEYIOIINE BUIBI pabOoT:
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MunumaibHbiii | MakcuMaJIbHbIH
Buabl paGor
oaJI oaJu

CamocrosTenbHas IpopadoTKa
TEOPETUIECKOTO MaTepraja K JJabopaTopHOH 0,4 0,8
pabote
O3HaKOMJICHHUE C YCTAHOBKOM, TPHOOPOM,
METOMKOW BHITIOJTHEHUS T1a00paTOPHOU 0,4 0,8
paboThl
BrmonHenne He00X0AMMOTO SKCTIEPIMEHTA 0,4 0,8
OO06paboTka pe3yabTaTOB HCCIEIOBAHMS, 04 08
NOCTPOEHHE IPAPUKOB ’ ’
AHanu3 pe3yabTaTOB UCCIICOBAHUS U BBIBOJI 04 08
o pabote ’ ’

HUTOTO: 2 4

Taxum 00pazom, Kaxaas 1aboparopHasi paboTa OlIEHUBACTCS MUHUMYM B 2 0ai,
MakcuMyM B 4 Gaia. [Tocne BeIOTHEHUS BceX paboT pacCUUTHIBACTCS UTOTOBBIN Ol 1Mo
JTAHHOMY OIICHOYHOMY CPEJCTBY, Kak CyMMa IO BCEM J1a00paTOPHBIM paboTam.
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MuHucTepcTBO HayKu M Bbiciiero ooOpa3zoBanusi Poccuiickoit denepaunu

HixkHeKaMCKHif XUMUKO-TEXHOJIOTHYECKHI HHCTUTYT ((huiman)
benepanbHOro TOCyAapCTBEHHOTO OI0/KETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCckuil HAlIMOHAJIBHBINA UCCIIE0BATEIbCKUI TEXHOJIOTUUECKUI YHUBEPCUTET

Y4eOHBIM TUTAHOM TI0 HAIPaBICHHUIO MOATOTOBKK MarucTpoB: 15.04.02 «TexHoIOTHYECKHE
MAIlIMHBI 1 000PY/IOBAHHUE

(k00 u naumenosanue)
[Mpoduns/mporpamma: «XUMHYECKOE MAIlMHO- W annaparoCTPOCHUE»

(raumenosanue)
IUIsE 00YYarOLIMXCS IIPELYCMOTPEHO MTPOBEACHIE MPAKTHYECKUX 3aHATHIA.

OOGyuarorumcs MpeiararTcs pPa3HOYPOBHEBbIC 3a/1auun u 3a/IaHus
PEKOHCTPYKTHBHOTO YPOBHS, TIIO3BOJIIOIIME OICHWBATh W JUArHOCTUPOBATH YMEHUS
CUHTE3UPOBaTh, AHAIM3UPOBATH, 0000MIaTh (PAKTUUECKUI W TEOPETHUECKH MaTepuan ¢
dbopMyTHpOBAaHUEM KOHKPETHBIX BBIBOJIOB, YCTAaHOBIIEHHEM MPUYHHHO-CIICICTBEHHBIX
CBsI3CH.

3ananue 1
['paduueckne crnocoObl pelieHUs WHKEHEpHbIX 3anad. CHUCTeMBbl JABYX HEIWHEWHBIX
YPaBHEHUM.
Pemmth 3amauy ompeneneHus paboyeil TOYKM ILEHTPOOEKHOTO Hacoca IO PacdeTHOM
(GYHKIMH XapaKTEPUCTHKU CETH M aNMPOKCHUMAIIMEH HECKOJIBKHUX TOYEK, OMPEICIISIONIIX
XapaKTepUCTUKY Hacoca.
1) IPUBOASATCS U MOSICHSAOTCS TEOPETUICCKUE aCTIEKThI, PACKPHIBAIOIIME CYTh TEMBI;
2) naetcs mpuMep, pelieHUs 3a1a41, aHAJIOTUYIHOM 3a/1a4e, MOCTABJICHHOH B 3a/I1aHUH,
3) npUBOAATCS METOAMUCCKUE YKa3aHUsI ISl PCIICHUS 3a/1aHus;
4) pUBOATCS KOHTPOJIbHBIC BOMPOCHI K paboTe.

3ananue 2
['paduyeckre crmocoObl ONTHMH3ANMK TPU PEIICHUHM WHXXEHEPHBIX 3amad. CucTeMsbl
HECKOJIbKUX HEJTMHEHHBIX ypaBHEHUI.
Pemmmte 3amauy omnpeneneHus XapaKTePUCTHK IIEHTPOOEKHOTO HAcoca, 3aJarolIuX
MaKCUMaJIbHOE 3HaueHUEe KOA((UIIMEHTA TOJE3HOTO0 ICHCTBHS. 3aqady ONTHMH3AINU
PEIINTh TPAPUIECKUM CIIOCOOOM.
1) npuBOATCS U TOSACHSFOTCS TEOPETUUCCKUE aCTICKThI, PACKPBIBAIOIIHNE CYTh TEMBI,
2) maetcs mpuMep, pelieHus 3a1a41, aHaJIOTUYHOM 3a/1a4e, MOCTABJICHHOM B 3a/1aHUH;
3) NPUBOASTCA METOIUYECKUE YKA3aHUS [Tl PEIICHUS 3a/IaHMs;
4) IPUBOIATCS KOHTPOJIbHBIE BOIIPOCHI K paboTe.

OcTayibHBIC BapUAHTHI 33JJaHUH TIPUBEICHBI B METOIUYCCKOM YKa3aHUH,
paspabotanHom Ha kadeape MAXII:

[Tpumenenne DBM B MHKEHEPHBIX pacdeTax : y4eOH. OCOOHUe [3IEKTPOHHBIN
pecypc]/ CabanaeB U.A., AnmakaeBa .M. HukHeKaMCKUIT XUMHUKO-TEXHOJIOTMUSCKUI
uHCTUTYT. 2015. — 95 c. PexxuMm noctyma: cBOOOIHBII
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KpuTtepnu oueHKkH NpakKTHYECKUX 3aHATHIA

Wzydas mpeamer, oOydarouIuiicss BBIMONHIET 6 3aqaHuii. 3a penieHrne KaXJI0ro OH
MOXET moJyuuTh OT 2 no 3 OamwioB. Ecam He cmpaBwics ¢ 3agaHueM 0O€3 MOMOIIH
IPENoaBaTellsl, OLEHKA CHUKAETCS.

WTOroBelii pEeUTHUHI 1O NPAKTUYECKUM 3aHATUSAM IIPOCTABIIETCS KakK CyMMa
TIOJTYYCHHBIX 0aJTOB 3a pelleHrne 6 MHIUBU Ty alTbHBIX 3aJIaHUH.
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MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«Ka3aHCKMIl HallMOHAJIbHBIN UCCIIEI0OBATENbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Maiun u annapatoB XMMHUYECKUX MPOU3BOJICTB

Hanpagnenue noaroToBku; 15.04.02 «TexHoI0rnuecKmue MarlnHbl

U 000py1I0BaHUE
(k00 u Haumenosanue)

[Tpodunb/mporpammar «XMMHUYECKOE MAIIMHO- U alIapaTOCTPOCHUE
(raumenosanue)

KommuiekT 3aganuii 1J51 KOHTPOJbLHOM PadoThI

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

3ananue

Hcnoas3ys moayas Beem nporpammuoro komiuiekca APM WinMachine BeimoiHuTh
pacueT CTaTUYEeCKH HEOMPEASIMMOro Opyca Ha CTATUHYECKYIO IIPOYHOCTh C COXpaHEHHUEM
pe3yIbTaToOB B TEKCTOBOM (haitiie pemakropa MS Word. Dckus u pacueTHas cxema Opyca
nokKasaHa Ha pucyHke. Matepuan 6pyca Ct3. Bpyc cOCTOUT U3 IBYX CErMEHTOB Pa3HBIX
ceuenuii. CeueHne CerMeHTOB Opyca 3a1aHo.

Tabnuma ¢ KICXOIHBIMHA JaHHBIMU

Ly, | L2, | Ls, | La, a, M, F,
MM | MM | MM | MM H/m Hwm H

900 | 700 | 800 | 400 2000 900 | 1200

PacueTHas cxema 3a4aHHOI o 6pyca N CCUCHUA €0 CCTMCHTOB OIIPCACIIAIOT BAPHUAHT
3aJlaHu.

Bapuant 1
q M
YYVVYVYVVYVY

S R o B
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Kpurepuu oueHKu:
Kpurepnii MakcuMaibHOM OLIEHKH — HA S 0aJU10B

BoimonHensl Bce TpeOoBaHus 3adaHus K paboTre. ['pamMOoTHO mocTpoeHa
reoMeTpuvecKasi MOJeNIb C HMCXOJHBIMU JaHHBIMU. [IpaBUIBHO 3a7aHBl ceueHUsT 000UX
CEerMeHTOB Opyca. PacueTHple cXeMbl, MaTeMaTHICCKUE MOJIEIIH MOCTPOCHBI MPABWIBLHO C
cobmoeHreM maciTaba u npaBui odopmiieHus. PacdeTsl BBITIOJHEHBI C JOCTATOYHOM
CTeneHbl0 TOYHOCTU. [lokazaH BBIBOJ pacueTHbIX ¢opMyn. UuCIOBbIE BEIMYHUHBI B
dbopmysiax CONPOBOXKIAIOTCS CAWMHUIAMH H3MepeHuid. Han eauHumamMu M3MepeHHM
BBITIOJTHEHBI MPABUIbHBIC TpeoOpa3oBaHus. KpymHbIE W MEIKHE YHCIOBBIC BEIUYHHBI
IpelcTaBiIeHbl B TOKa3aTelnbHOW (opMe — MaTreMaTH4yecKue JIeWCTBUS HaJ HUMU
BBITIOJTHEHBI 0€3 OomMOOK. B TEKCTOBBIN OTUET MOMEIICHBI BCE PE3YIbTAThl BBHITTOJIHEHHBIX
nporpaMMoii pacdeToB. BeimosHeHO Bce HeoOxomumoe dopMaTtupoBaHue W o(opmIIeHHE
TEKCTOBOM YaCTH C UCIOIb30BaHKEM HIpU(TOB, BRIpaBHUBaHUsA, 00bekTOB M S Equation.

Kpurepuii ouenku Ha 4 6a/1510B

Boinmonnensl Bce TpeOoBaHusi 3amaHus Kk pabdore. C HEOONBIIMMH OUIMOKaAMU
IIOCTPOEHA TE€OMETpPUYECKass MOJENIb C MCXOAHBIMU JaHHbIMU. C HE3HAUUTEIbHBIMU
omMOKaMH 3aJjaHbl CeYeHHs 000MX CErMEeHTOB Opyca. PacueTHbie cXxeMbl, MaTeMaTHUECKHE
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MOJIENIM TOCTPOEHBbl MPAaBWIbHO, HO C HEOOJBIIMMHM HapyUIEHUSIMH B IpaBuiIax
opopmienus. PacueTsl BeIMYUH MECTaMH HE JOCTUTAIOT JOCTATOYHOM CTENEHU TOYHOCTH.
Nmerorcss HeOOJbIIME OTpeXyd B BBIBOJAEC pPACUETHBIX (GopMyi. UWCIOBBIE BEIWYHHBI B
dbopMymax COMPOBOXKIAIOTCS EIWHHUIIAMH w3MepeHuit. He Ham Bcemm enuHUTIAMUA
U3MEpEHUI BBIMOJHEHBI TMpaBUJIbHBIE MpeoOpa3oBaHus. KpymHble M MeJKHe YHCIOBBIC
BEJIMYMHBl HE BCErja INpeACTaBlIeHbl B IIOKA3aTEJbHOM (QopMe — NpHU BHIIOJIHEHUU
MaTEMaTUYECKUX JEHCTBUU HAJ HUMH HCIOJNB3yeTcs (GopMmaT umcenl ¢ (PUKCUPOBAHHOU
3anATOM. B TEKCTOBBI OTYET MOMENIEHBI BCE PE3YJbTATHl BBINOJIHEHHBIX MPOrpamMMoOin
pacuetoB. ®opmarupoBaHue U  O(GOPMIIEHHE TEKCTOBOM 4YacTH  BBINOJHEHO C
HECYIICCTBEHHBIMH OITUOKAMH.

KpuTtepuii MUHMMAJIbLHON OleHKHU — 3 0aJj1a

BrimonHensl He Bce TpeboBaHus 3afaHus K pabore. ['eomerpuueckass Mojaens ¢
MCXOJIHBIMU JAaHHBIMU MOCTPOEHA C LEIbIM PSAA0M OIHOO0K. C HEKOTOPHIMU HETOUYHOCTSIMU
3a/1aHbl CEYeHHUs 000MX CEerMeHTOB Opyca. PacueTHple cXeMmbl, MaTEMaTUYECKHE MOJEIH
MOCTPOCHBI MPABUIBLHO, HO CO 3HAUUTEIBHBIMU HapylIeHUsIMU TipaBuil odopmienus. [lpu
MPOBEACHUU PACUETOB MUMEIOTCS CYIIECTBEHHBIE MOTEPU TOYHOCTU BenuuuH. [Ipu BeiBOAE
pacyeTHbIX (QOpMyJ AOMYIIEHB HEKOTOpble OIMMOKKW. He Bce uucioBble BETUYUHBI B
dbopMynax CoONmpoBOXIAIOTCA eauHUIIaMu u3MepeHuil. He Bcerma Haj enuHunaMu
U3MEpPEHUN BBINIOJIHEHBI TMpaBUIIbHBIE TpeoOpasoBaHus. KpymHble M MeJIKHE YHCIOBBIC
BEIIMYMHBI TPEACTABICHBl B PAa3IUYHBIX (opMarax, NPUBOASAIIMX K HAKAMIMBAHUIO
omuOKu. B TEKCTOBBIN OTYET MOMEIIEHBI HE BCE PE3YJIbTaThl BHIMIOJHEHHBIX MPOTPAMMOM
pacuetoB. DopmarupoBaHue U OQGOpPMIEHHE TEKCTOBOM 4YacTH  BBIIOJHEHO C
CYIIECTBEHHBIMHU OITHOKAMH.

Kpurepuii oieHKN «HeYA0BJIeTBOPUTETbHO:

Ecnmu xoTst Obl OIMH U3 TEPEYUCIICHHBIX KPUTEPUEB I MUHUMAIHHOW OLIEHKH HE
COOJTFO/TaeTCsl, BHICTABIISIETCSl OIIEHKA «HEYOBIETBOPUTEIHHO», paboTa BO3BpAIIaeTCs Ha
TOpaboTKY.
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MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEI0BATENHbCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hanpanenue noaroToBKH:; 15.04.02 «TexHOJIOrHUYeCKHE MAITNHBI

1 000pyoBaHUE»
(k00 u Haumenosanue)

IMpoduns/mporpamma; _ «XHUMHYECKOE MAIIMHO- M alAPATOCTPOCHHME
(raumenosanue)

KommnuiekT 3aganmii 1J1s1 pacueTHO-Tpaguyeckoil padoTsl

no aucuuruimHe (Moayir0) 51.0.8 «KoMiboTepHble TEXHOIOTUH B MAITMHOCTPOCHHUUY

3ananue

Hcnoaw3ys Tabauunbiii mpoueccop MS Excel paspaborats mporpamMmy pacuera Baja
HA CTAaTHYECKYIO MPOYHOCTH C TOMOIIBIO TPEThEW TEOPUU MPOUYHOCTH. DCKU3 U pacueTHas
cxema Bajia MokKa3aHa Ha pucyHke. Marepuan Bana Ct45. Jluametp Basia onpeaensieTcs: u3
YCIIOBHSI IPOYHOCTH HA YUCTOE KPYUCHHE 110 3aHWKCHHOMY JIOTTYyCKaeMOMY HATPSIKEHHUIO —
25 MITa. Tlocaaka Bajia OCyIIECTBIISIETCS C TOMOIIBIO MOIIIMITHUKOB KaueHus. [Iporpamma
JOJKHA, B TOM 4YHCJE, CTPOUTH OIIOPhIl BHYTPEHHUX MOMEHTOB U  ONPEICNAThH
MaKCHMAaJIbHBIC 3HAUCHMS.

Tabnuma ¢ KICXOAHBIMHA JaHHBIMU

Ly, | Lo, | L3, | La | Ls, | Le, | L7, | Ls, | Mi=Mg, | M3, | F1, | P,
MM | MM | MM | MM | MM | MM | MM | MM Hwm Hwm H H

20 | 20 | 180 | 20 | 20 | 180 | 20 | 180 200 400 | 800 | 788

OCKH3 " pacucTHas CXeMa 3aIaHHOTO BaJia OIMPCACIIAOT BAPUAHT 3aJaHUS.
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Kpurepun oueHku:
Kpurepnii MakcMMaJIbHOM OlIEHKH — Ha D 0aJ10B

BrlinoniHeHbl Bce TpeOoOBaHMs 3aJaHus K pabore. I'paMOTHO mocTtpoeHa TabauyHas
MOJIeTb C UCXOJIHBIMU JaHHBIMU. [Ipy BBIOJHEHUU pacueToB MaKCUMAaJIbHO MCIOJIb30BaHbI
BCTpOCHHbIE (yHKIMU TabIM4HOro mnpoueccopa. Bee ¢opmyssl anropurMa perieHus
3a/layd  CBS3aHbl IIYTEM MCHOJb30BAaHUS CCBHUIOK. OIMIOPbl MOMEHTOB JMHAMHYECKU
nepecTpauBaroTCs MpU U3MEHEHUH UCXOJHBIX JaHHBIX. /[narpaMMbl oopmIIeHbl TPaMOTHO
C MPUMEHEHHEM BCeX HEOOXOAMMBIX aTpuOyTOB. Ha OCHOBE MCMONB30BAaHUS JIOTMUECKHX
GbyHKIIMH TporpaMMma perieHus 3aJavyd BBIJAET pe3yJbTaT B BHJIE KPATKOTO BBIBOJA.
BoinosnineHo Bce HeoOxonumoe (opmaTupoBaHuE U O(DOPMIIEHHE TEKCTOBOW YacTU C
UCIIOJIb30BaHKeM IIpUGTOB, BEIpaBHUBaHUs, 00bekTOB M S Equation.

Kputepuii ouenku Ha 4 6a/110B

Brimonnensr Bce TpeboBaHuUs 3amaHus K padbore. [ paMOTHO mOCTpoeHa TaOiaudHas
MOJIeTIb C MCXOJHBIMU JaHHBIMU. [Ipu BBITIOJIHEHWH PacUYeTOB HE BCETJa HCIOJIb30BAHbBI
BCTPOCHHBIE (YHKIIMU TAOJIUYHOTO MPOIECCOpPa — MUMEIOTCS HU3KOYPOBHEBBIC OIEPAIIHH.
[Toutn Bce hopMyJsibl aNrOpUTMa PEIICHUS 3a/1a4u CBSI3aHbI MYTEM UCIOJIH30BaHUS CCHUIOK.
OMIopbl MOMEHTOB JIMHAMUYECKU TMEPECTPAUBAIOTCS MPU U3MEHEHUM HCXOAHBIX JIAHHBIX.
Jlnarpammbl 0pOpMIIEHBI C HEKOTOPBIMH HEJIOCTATKAMU - TIPUMEHEHBI HE BCE HEOOXOIUMBbIE
aTtpuOyThl. Ha OCHOBE MCTOIB30BaHUS JTOTHYCCKUX (DYHKIMI MporpamMma perieHus 3a1adu
BBIJIACT Pe3ysbTaT B BUJE KpaTKoro BeiBoaa. dopmatupoBanue u oopmiaeHHUE TEKCTOBOU
YaCTH BBITIOJIHEHO C HEKOTOPHIMU OIIMOKAMHU.

Kpurtepuii MUHMMAIbHON olleHKH — 3 6aJl1a

BeimonHensl He Bce TpeOoBaHuUs 3afaHus K pabdore. C HEKOTOPBIMU OLIMOKaMH
nocTpoeHa TaOJaMyHas MOJENb C HCXOJHBIMU JaHHBIMU. [lpu BBIMOJIHEHHWH pacyeToOB
HEIOCTaTOYHO HWCIIOJIb30BaHbl BCTPOCHHBIE (YHKIMM TaONMWYHOTO Tporeccopa. B
(GopMynax aJropuTMa peuieHHs 3aJadyd MMEETCs MHOXECTBO PYUYHBIX Omepanuil. Dmopsl
MOMEHTOB JUHAMHUYECKU HE IIEPECTPAUBAIOTCA IPU H3MEHEHHHM HCXOIHBIX J(aHHBIX.
JlmarpaMMbl 0()OpPMIIEHBI ¢ MHOXKECTBOM OIIMOOK. Ha OCHOBE MCIIONB30BaHMUS JIOTHYECKUX
GyHKUIMH MporpamMma pelleHUs 3aJadyd HE BBIJAET Pe3yJbTaT B BUIE KPAaTKOTO BHIBOAA.
dopmarupoBaHue U OQOPMIIEHHME TEKCTOBOH YacTH BBINOJIHEHO CO 3HAYUTEIbHBIMU
HEJOCTATKAMH.

Kpurepuii oneHKH «HeyI0BJIEeTBOPUTEILHOY!

Ecnmu xoTst Obl 0OIMH U3 TEPEUYUCIICHHBIX KPUTEPUEB I MUHUMAIbHOW OLIEHKH HE
coOJII0JaeTCsl, BBICTABIIAECTCA OLEHKA «HEY/IOBJIETBOPUTEIBHO», paboTa BO3BpalllaeTcs Ha
TOpaboTKY.
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MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEI0BATENHbCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hanpanenue noaroToBKH:; 15.04.02 «TexHOJIOrHUYeCKHE MAITNHBI

1 000pyoBaHUE»
(k00 u Haumenosanue)

IMpoduns/mporpamma; _ «XHUMHYECKOE MAIIMHO- M alAPATOCTPOCHHME
(raumenosanue)

TecToBBIC 3a1aHUA

IO JUCLHUIIJINHE (MOI[YJ'IIO) 51.0.8 «KoMIblOTEPHBIE TEXHOJIOIMH B MAILLTMHOCTPOCHUN»

Tect. Tema 1. O6urue cBeIeHUsI 0 KOMIBIOTEPHBIX TEXHOJIOTHAX

1. Kommiekc anmnapaTHbIX U IPOrPaMMHBIX CPECTB, MO3BOJISIONINX KOMIIBIOTEPAM 0OMEHUBATHCS
JTAHHBIMU:

1. wunTtepdeiic;

2. MarucTpab,

3. KOMIBIOTEpHAs CETh,
4, ajganTepsl.

2. I'pynma KoMIbIOTEPOB, CBI3aHHBIX KaHAIAMU TepeIadr HHPOPMAIMU 1 HAXOISIIUXCS B
npejenax TeppUTOPUH, OTPaHUUYEHHON HEOOIbIIMMU pa3MepaMu: KOMHATHI, 31aHus, IPEAIpUiTHUs,
Ha3bIBACTCS:

1. rno0anbHOI KOMIBIOTEPHOH CETHIO;
2. HPOPMAIMOHHOHN CUCTEMOM C TUIIEPCBA3SIMH,
3. IOKadbHOW KOMIBIOTEPHOM CEThHIO;
4. >IeKTPOHHOU MOYTOH;
5. pernoHaIbHOW KOMMBIOTEPHOU CETHIO?
3. 'mobanpHast KOMIBIOTEpHAS CETh - ATO:
1. undopmanHMoOHHAS CHCTEMA C TUIICPCBSI3SIMH;

2. MHOXECTBO KOMITBIOTEPOB, CBSI3aHHBIX KaHAJIAMHU TMepeiadyl HHPOpPMAIUH U HaXOISIINXCS B
npejesiax 0JTHOrO MOMENICHUS, 3aHus;
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3. cucreMa oomMeHa nHGOpMAITUEl Ha OTIPEACICHHYIO TEMY;

4, COBOKYIIHOCTL JIOKAJIbHBIX ceTe u KOMIIBIOTCPOB, PACIIOJIOKCHHBIX Ha OO0JIBIINX
PACCTOAHUAX U COCAUHCHHBIC B €ITUHYIO CUCTEMY.

4. O6meH uHpopmanmen Mexay KOMIbIOTEPHBIMU CETSAMHU, B KOTOPBIX IEHCTBYIOT pa3HbIe
CTaHAapThI peicTaBlIeHHUs HHGOpPMALUH (CETEBBIC MPOTOKOJIBI), OCYIIECTBISIETCS C
UCIIOJIb30BaHUEM:

1. maructpanei;
2. XOCT-KOMIBIOTEPOB;
3. 3JIEKTPOHHON MOYTHI,
4. UUII030B;

5. daiin-cepBepos.

5. Koudurypamus (TOmosorus) J0KaabHONH KOMITBIOTEPHOM CETH, B KOTOPO# Bce pabodre CTaHIIUN
COEJIMHEHBI HEMOCPEACTBEHHO C CEPBEPOM, HA3bIBAETCS:

1. xoJBlEBOY,
2. paauanbHO;

3. MIMHHOIL;

4. npeBOBUIHONM;

5. paauambHO-KOJIBIICBOM.

6. st xpanenus (aityioB, npeIHa3HaueHHBIX I OOIIETO J0CTYIIa MMOJIb30BaTENeH CeTH,
UCIIOJIb3YETCS:

1. daiin-cepsep;
2. paboyas cTaHIus,
3. KIHWEHT-CEepBep;
4. KOMMYTaTOp.
7. CeTeBOil MPOTOKOJI- ATO:
1. HaOop cornamieHuii 0 B3aMMOJICHCTBUAX B KOMITBIOTEPHOU CETH;
2. TmocnenoBaTelbHas 3aMUCh COOBITHIA, TPOUCXOASIINX B KOMITBIOTEPHOH CeTH;
3. mpaBuiia MHTEPIPETALUH TaHHBIX, IEPEAaBaeMbIX 110 CETH;
4. mpaBHia YCTAaHOBIICHUS CBS3H MEXIY JBYMS KOMITBIOTEPAMH B CETH,
5. cormacoBaHue pa3IMYHBIX MPOIECCOB BO BPEMEHH.
8. TpaucnoptHbiii mporokoi (TCP) - obecnieunBaer:

1. pa3buenue ¢aiinoB Ha |P-makeTsl B mpoliecce mepemaund u cOOpky ¢aiioB B mpoiecce
HOJTyYeHUS,



2.

npHueM, Tiepeiady U BbIJJady OJHOTO CEaHCa CBSI3H;

3. mpepocTaBiieHHE B PaCIOPSHKEHHUE MOJIb30BATENsl yKe epepadoTaHHy 0 HH(OopMaIuio;

4. nocraBKy HH(OpPMAIMH OT KOMITBIOTEPA-OTIIPABUTENS K KOMIIBIOTEPY-TIOTyYaTelIio.

9. IIpotokon mapmpytuzammu (IP) obecrieunBaer:

1
2.

AOCTAaBKY I/IH(bOpMaI_II/II/I OT KOMIIBIOTEPA-OTIIPABUTEIIS K KOMIBIOTEPY-TI0JIy4aTEIItO,

MHTEPHPETALMIO JaHHBIX M IIOATOTOBKY MX HJIS IMOJIB30BATEIBCKOTO YPOBHA,

COXpaHEHHE MEXaHMUYeCKHUX, (YHKIHOHAJIBHBIX MapaMeTpoB (U3NUecKon
KOMIIBIOTEPHOM CETH;

yIpaBi€HUE aNapaTypol nepeayu JaHHbIX U KaHAJIOB CBSI3H.

CBiA3HU B

pa3buenue ¢aitnoB Ha |P-makeTsl B mporecce mepenaun u cOopky (aiinoB B mporecce

MOJTYyYCHHUS.

10. KomrmbtoTep, MOAKIIOUEHHBIHN K IHTepHET, 003aTebHO UMEET:

1
2
3.
4
5

IP-anpec;

web-cTpaHuILy;

JIOMAIIIHIOI WED-cTpaHwuiy;
JOMEHHOE MM

URL-anpec.

11. MoxeMm obecIieynBacT:

1
2
3.
4
5

npeoOpa3oBaHKe TBOUYHOTO KOJA B aHAJIOTOBBIM CUTHAJ i OOPATHO;
npeoOpa3oBaHre JBOUYHOTO KOJa B AaHAJIOTOBBIN CUTHAIT,
npeoOpa3oBaHre aHAIOTOBOTO CUTHANIA B IBOMYHBINA KO,

yCHUIIEHUE aHAJIOTOBOTO CUTHAIA,

ocjabjieHHe aHaJIO0TOBOI'O CUTHAJIA,

12. TenekoHpepeHIUs - ITO:

1
2
3.
4

5.

00MEH MUChbMaMU B II00ATBHBIX CETSX;

uHGOPMAIMOHHASI CUCTEMA B TUIIEPCBS3SAX;

cuctema oomMeHa nHpopmanuen Mmexay aboHeHTaMH KOMITBIOTEPHOMN CETH;
ciy>k0a mprema u nepenayu ¢aisos odoro Gopmara;

MPOIIECC CO3/IaHus, IpUeMa | repeaadn Web-cTpaHuil.

13. TTo4TOBBIi SMKK AOOHEHTA AIIEKTPOHHOH IOYTHI MTPEICTABISAET COOOIA:

1

HEKOTOPYIO 00JIaCTh ONEPaTUBHOM MamsATH (aitii-cepBepa;
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2.
3.
4.

00J1aCTh Ha KECTKOM JUCKE IMMOYTOBOTO CEpBEpa, OTBEACHHYIO JJIS MOJIH30BaTEIIS;
4acTh MAMATH Ha KECTKOM JIMCKE pabodeil CTaHIINH;

CTIEIHAIEHOE JICKTPOHHOE YCTPOMCTBO JJIsI XpaHEHUSI TEKCTOBBIN (ailiioB.

14. Web-cTpaHu1bl UMEIOT pacIIipeHue:

1
2.
3.
4.
5.

*.htm;
*Ixt;

* web;
*.exe;

* WWwW

15. HTML (HYPER TEXT MARKUP LANGUAGE) siBisietcst:

1
2.
3.
4.
5.

SI3BIK pa3MeTKu WeD-crpanuir;
CHUCTEMOM IIPOrpaMMHUPOBAHUS,
TEKCTOBBIM PEIAKTOPOM;

CHCTEMOI1 yrpaBieHus: 0a3aMu JaHHbIX;

SKCIEPTHOM CHCTEMOIA.

16. Ciryxx6a FTP B MHTEepHETE TpeHA3HAYCHA!

1.
2
3.
4

5.

JUTSL CO3JIaHUsI, TpUeMa | niepeaaun Web-cTpaHull,

TSt obecrieueHus: PYHKIIMOHUPOBAHUS YJICKTPOHHON TIOUTHI;
Uit obecrieueHus paboThl TeJIeKOH(PEPEHIINH;

JUTS TIpUeMa | repenadu ¢aiinos mobdoro Gopmara,

JJI YAAJICHHOT'O YITPABJIICHHUA TEXHUYCCKUMU CUCTCMAaMMU.

17. KoMnbroTep npeaocTaBisSOUINi CBOM peCypChl B IOJIb30BaHUE IPYTMM KOMIIbIOTEpaM MpU
COBMECTHOM paboTe, HAa3bIBACTCA:

1
2.
3.
4.
5.

aJlanTepoM;
KOMMYTaTOpOM;
CTaHIIUEN,
CepBepoM;

KJIUEHT-CEPBEPOM.

18. Teoperudecku MojeM, niepeaarouii uapopmarluo co ckopoctb 57600 6ut/c, MoXeT nepeaarhb
2 ctpanwuiibl Tekcra (3600 0aiiT) B TeUueHUH:

1.

0.54;
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2. 0.5 mu=H;
3. 05¢;
4. 3muH 26 c.

Kpurepuu oneHkmu:

[TpolieHT paBUIIBHBIX OTBETOB Ha OIICHKA
BOIIPOCHI TECTA
< 60% 0 OayToB
> 60% , Ho< 74 % 2 baiuia
>74% , 1o<87 % 3,5 6aiutoB
>87 % 5 GamnoB




MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEI0BATENHbCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hanpanenue noaroToBKH:; 15.04.02 «TexHOJIOrHUYeCKHE MAITNHBI

1 000pyoBaHUE»
(k00 u Haumenosanue)

IMpoduns/mporpamma; _ «XHUMHYECKOE MAIIMHO- M alAPATOCTPOCHHME
(raumenosanue)

Tembl 111 pedepaTos

no quctumuinHe (Moxyi0) 51.0.8 «kKoMIbloTepHBIE TEXHOJIOIUU B MAITMHOCTPOEHUM»

Tembl pedepaToB
NudopmanionHble CHCTEMBI TIOIIEPKKH KU3HEHHOTO 1TUKJIIA U3/IEITHIA
be30yMaxHbIi TOKyMEHTOOOOPOT B MAITHHOCTPOUTEITLHOM IPOU3BOJICTBE
CucTeMbl yIpaBICHHS POSKTaMU
ABTOMaTH3UpOBaHHAs KjIacCUpUKALUI U KOJUPOBaHUE 0OBEKTOB B MPOIIECcCcax
KOHCTPYUPOBAHMSI M U3TOTOBIICHUS U3/ICTTUN MAIIMHOCTPOCHUS
CpasuurenbHbiii ananmuz CAD/CAM/CAE cuctem
Pa3BuTHne 1 npuMeHeHne BbICOKOIIPOU3BOAUTEIbHBIX BEIYUCIUTENbHBIX KIACTEPHBIX
TEXHOJIOTUH B MAIIMHOCTPOCHUU
7. Hanecenune TtekcToB. lcmonb3oBaHHWEe B TEKCTax MNepeMeHHBbIX. DopMaTtupoBaHHe
TEKCTOB.
8. Paboune mIocKoCTH: THIBI pA00YUX TIIIOCKOCTEH.
9. Coznanue 3D npoduiis ¢ UCTIOIBL30BAHUEM I TPUXOBKH.
10.Omeparuu BpanieHuss W BbITalkuBaHus. Co3JaHUE TN C HCIOJb30BAHHEM JTHX
oIepanuii, CBOMCTBA ONIEPALUH.
11.OcHoBHBIE oneparyu 1o co3aanuto 3D Ten.
12. ByneBbl onepanyu HaJ| TEIaMHU.
13.3nementsl 3D crieHsl. YnpaBieHne 0TOOpaKeHUEM TPEXMEPHBIX 00BEKTOB.
14. TononHUTENbHBIE paboure TUIOCKOCTH. VX mOCTpoeHue U UCIIOIb30BaHUE.
15. CnennanibHpie paboure TUIOCKOCTH: IWIHHIPUIECKasi, cepudeckas, TOpOUIaibHasI.
16. Bemonnenne 3D omeparuii ¢ MCTIOIB30BAHUEM CO3/IaHHBIX paHEe Tel.
17.Bo3moxkHbIe oMbk niepecuera 3D MOJEIN U CIIOCOOBI MX YCTPaHEHUS.
18. Dnementsl nHTEpdEiica cuctemsr T-flex.
19. Hactpoiiku cuctemsl T-flex.
20. YopaBnenue oToOpaxeHuEeM YepTexa.
21. Bujipl 2JI€MEHTOB M300paKEHUs, JOCTYITHBIE B PEKUME «ICKHU3».
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22. VIcionb30BaHNE CETKU U OOBEKTHBIX MTPUBS30K.

23. [lapameTpsl TUHUM U300paKEHUSI, CTUIIN JTUHUH.

24. PepaktupoBaHue dcku3a. ¢dacku, oOpe3ka JIMHUN, TEPEMEIICHUE JIIEMEHTOB,
KOITUPOBAHHE.

25. IITpuXOBKH, TUIIBI, TAPaAMETPhI, UCIIOTIb30BaAHHE.

26. Texuuyeckue TpeboBaHus. Mcnonab3oBaHue CI0Baps.

27. Hanecenne pa3mMepoB, JOIYCKOB W miepoxoBaTtocTeid. [lapaMeTpsl 3THX 3JIEMEHTOB
HU300pakeHUsI.

28. YmpaBneHue pasMmepaMu JHCTa 4yepTexka M maciitaboMm uzoOpaxkenus. CoznaHue
OCHOBHOM HaJIMCH.

29. OCHOBBI METOAMKH TOCTPOCHUS MTAPAMETPHUECKON MOJICITH.

30. DneMmeHThl MOCTPOEHHUs MapameTrpuyeckoil mojenu. OCHOBHBIE CBOMCTBA 3THUX
AJIEMEHTOB.

31. OcHOBHBIE BUJIBI CBSI3€H, HCIIOIB3YEMBIX TTPH HAHECEHUH JIMHUMA ITOCTPOCHUSI.

32. 3amanue mapaMeTpoB MO/IETH, UCII0JIb30BAHUE TEPEMEHHBIX.

33. Paborta ¢ peakTopoM NepeMEeHHbIX MMapaMeTpUIecKOl MOJIEIH.

34. DneMeHTHI H300paKeHUS MapaMeTPUIECKON MOEIH.

35. KonmupoBanue 31eMeHTOB n300pakeHus. CBOWCTBA KOTIHIA.

36. LlITpuxoBKH, TUIIBI, CBOICTBA, UCTIOIH30BAHUE.

37. CriocoObI 0OecieueHus MPOSKIIMOHHON CBSI3b BUIOB.

Kpurepuu oneHku.

MunumanbHoe unciao 6amioB — 2 Oajia BBICTABISETCS MPU HEJOCTATOYHOW CTENEHU
PacKpbITUsl TEMBI B XOJI€ CBOETO BBICTYIUICHHS, NIPUBEACHHUSI HEUETKUX ApPIyMEHTOB U HE
BITOJTHE aKTHUBHOE y4YacTHE B JMCKYCCHH MO TMpoOiieMe, KOTopas Oblia pacKpbiTa B XOJ€
JOKJIa/a.

MaxkcumainbHoe 4nuciao 0amioB — 5 6aioB BRICTABISIETCS MPU MOJHOLEHHOM PAacKpbITUU
TEMbI B XOJIE CBOErO BBICTYIUIEHMSI, IPUBEACHUSI YETKUX apryMEHTOB U JI0Ka3aTeNIbCTB, a
TaK)K€ aKTUBHOE y4acTHE B JUCKYCCHUU MO MpobiieMe, KoTopas Oblla pacKpbiTa B XOJE
JOKJIa/a.



MuHucTepCTBO HAYKH U BhIcIIEro oopa3oBanus Poccuiickoit @enepanuu
HikHeKaMCKHUH XUMHKO-TEXHOJIOTHUYESCKHI MHCTUTYT ((pritran)
(benepanbHOro rocy/1IapcTBEHHOTO OI0IKETHOTO 00pa30BaTEILHOTO YUPEKICHHUS
BBICIIIET0 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEI0BATENHbCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapatoB XMMUYECKUX TIPOU3BOJICTB

Hanpanenue noaroToBKH:; 15.04.02 «TexHOJIOrHUYeCKHE MAITNHBI

1 000pyoBaHUE»
(k00 u Haumenosanue)

IMpoduns/mporpamma; _ «XHUMHYECKOE MAIIMHO- M alAPATOCTPOCHHME
(raumenosanue)

Temsbl s coﬁeceuosam/m

IO JUCHHUIIIINHEC 51.0.8 KOMHBIOTGDHBIC TEXHOJIOTHUHU B MAIIMHOCTPOCHUU
(HaMeHOBaHWE JUCIUTITAHBI)

29.TloHATHE KOMIBIOTEPHBIX U HH(POPMAITIOHHBIX TEXHOJIOTHH.

30. Buapl obecriedeHnii KOMITBIOTEPHBIX TEXHOJIOTHIA.

31.06mume cBeaeHUs O CHUCTEMHOM, MPUKIAJHOM M HHCTPYMEHTAJIBHOM MPOTPAaMMHOM
o0ecrieueHmsIX.

32. ApXUTEKTypa U TOIOJIOTHSI JIOKAThHBIX BEIYUCITUTEIBHBIX CETEH.

33. OCHOBHBIEC TCHICHIINY BHEPCHHSI KOMITBIOTEPHBIX TEXHOJIOTHIA B MAITUHOCTPOCHHH.

34. NudopmarinonHoe obecrieueHrne u 0a3bl JaHHBIX B MAITHHOCTPOCHUH.

35. ABTOMaTH3aIus KOHCTPYKTOPCKOW U TEXHOJIOTHYECKOW MOJATOTOBKH MPOU3BOICTBA

36. llenu u 331291 UMHATAITMOHHOTO MOJCIIUPOBAHMS.

37.IMuTalMOHHOE ~ MOJEIMPOBAaHUE  JJs  pELIeHusT  3aJad  ONTUMHU3ALMUU B
MalTUHOCTPOCHHH.

38. CTpykTypHast 1 mapamMeTpudecKasi ONTUMHU3AIINS.

39. MeTo10710THs UMUTAITMOHHOTO MOJCIUPOBAHHUS.

40.OcHOBHBIE ATambl W TOJAXOJbl K peaau3allid WMHUTAIMOHHOTO MOJEIUPOBAHMUS.
ABTOMAaTHU3UPOBAHHBIC WHCTPYMEHTAJIbHBIC CpeIb TUTST UMUTAIMOHHOTO
MOJICITMPOBAHMSI B MAIIIMHOCTPOCHUH.

41.CpaBHUTENbHBI aHaTU3 CYLIECTBYIOIIMX METOJOB pacuera JeTajlied MallluH MU
000pyaOBaHMUS.

42. Knaccudukanys 1 IPUMEHAMOCTb METO0/1a KOHEYHBIX 3JIEMEHTOB.

43.O0mas cxema KoMInbloTepHOM peanuzanuu MKD.

44.Yyer HeNMMHEWHOCTH B nporeaypax MKD.

45. KoMIUTeKCHBIC PEIIeHHs 3a/1a4 ONTUMAIBLHOTO MPOSKTUPOBAHHUSI.

46. MeTo/pl BU3yalTu3allii B CHCTEMaX HH)KEHEPHOTO aHAJIN3a.

47.BeKTOpHbBIC U pacTpOBbIC rpadUUECKHe MOJICTIH.

46



48. KOMITIbIOTEPHBIE T'€OMETPUYCCKHE MOJIEIH. IUIOCKHE, OO0BbeMHbIE (TpeXMepHbIE),
KOHCTPYKTHUBHAsl TBEpAOTENbHAsI T€OMETpHs, MPEICTaBIEHUE C IMOMOINBIO TpaHUII,
MO3UIIMOHHBIN MOJAXO/.

49.T'eomeTprudecKoe MOJICITUPOBAHNE OOHEMHBIX Tell.

50. ITapameTpu3zaiusi TeOMETPUUYECKUX MOJIEICH.

51.OxoHomuueckas AGGEKTUBHOCTh HUCIHOJIB30BAHMS TEXHOJOTUH  KOMIIBIOTEPHOTO
Te€OMETPUIECKOTO MOJICTTUPOBAHUS

52. TlpuknaaHbie TAKeTHI 11 MAaTEMaTHIECKOTO aHAINu3a U MOJICTTUPOBAHHUS.

53. [Iporpammbl aBTOMATU3aLUNA HHKEHEPHBIX PACUETOB.

54. Cucremsl ynipaBieHus: 6a3aMu JaHHBIX B MAIIMHOCTPOEHUH.

55. IlpuknagHoe mporpaMMHOe 00eCIeYeHUe FTEOMETPUUECKOTO MOJCIUPOBAHHS.

56. UHcTpyMeHTaNbHbIE CpeAbl M SI3BIKM  MPOTPAMMHUPOBAHMS CTAaHKOB C YHMCIOBBIM
MPOTrPAaMMHBIM yTIPABIICHUEM.

Kpurepuu ouneHku:

MakcuMaibHOe 4ncio 0aioB — 5 6ajia BEICTABIISIETCS, €CIU coOeceJ0BaHUE MPOTEKAET
IpH aKTUBHOM OOMeHe MH(pOopMaIueld MeXIy CTYJISHTaMH W MPEINOo1aBaTeIeM; BOTIPOCHI U
OTBETHI CJICIYIOT C OOCUX CTOPOH, OTBETHI IOJHOIICHHBIC W PAa3BEPHYThIC, BO BpeMs
co0OeceI0BaHMS CTYJACHTHI ITOJTHUMAIOT HHTEPECHBIC U OPUTHMHAIIBHBIC TIPOOJIEMBI.

MunuManpHO€ 4YHCIO 0amuioB — 2 0auia BBICTABISETCS TNPU TPEUMYIIECTBEHHO
OJIHOHATIPABIICHHOM TOTOKE HWH(POpPMAIUK; OTBETHI CTYJICHTOB OJHOCIOXHBIE H 0e3
pa3bsACHEHUH; BOIIPOCHI HOCAT TPUBHAJIBHBIN XapakTep; BO BpeMs Oecellbl MPAaKTUYSCKUA HE
MOJIHUMAIOTCSI OCTPhIe MPOOJIEeMbl U HE TPUBOJSTCS B KAa4eCTBE MPUMEPOB MPAKTUUYECKUE
CUTYaIIUN.
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