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Ilepedyenb KOMIETEHIHUI € YKA3aHMEM 3TANOB UX GOPMUPOBAHUA

VK-1 Crioco0eH OCyIIeCTBIIATh MOUCK, KPUTHICCKUI aHAIIN3 U CHHTE3
uH(pOpMaLMK, TPUMEHATh CUCTEMHBIN MOJIXO]T AJIs PEIICHUS
MOCTABJICHHBIX 3a/1a4

YK-1.1 3Haer METOJIWKH IMOUCKA, cOOpa 1 00pabOTKu MHPOPMAIIUN; aKTyaTbHBIC
poccuiickue U 3apy0OeKHble HCTOYHUKY MH(pOopMaluu B chepe
npodeccuoHanbHON AESTEIBHOCTH; METOJI CUCTEMHOTO aHaIn3a

YK-1.2 VYwmeer npuMeHsATh METOJMKH TIOUCKA, cOopa U 00paboTKu HHGOpMAIINH;
OCYIICCTBJIATh KPUTHYECKUN aHAIN3 U CHHTE3 MH(POPMAIINH,
MOJIYYEHHON U3 Pa3HbIX UCTOYHUKOB; IPUMEHSTh CUCTEMHBIN MOAXO0
JUTs peIeHHs TIOCTABJICHHBIX 3a]1a4

YK-1.3 Bnaneer HaBbIKaMu TTOHWCKA, cOOpa U 00pabOTKH, KPUTHIECKOTO aHATN3a
¥ CUHTe3a MHGOPMAIIUY; UCIOJIB30BAHMS CHCTEMHOTO TIOIX0/1a IS
pelIeHUs TOCTaBICHHBIX 3a7a4



Nunekc

KOMIICTCHIIU N

Oransl GOPMHPOBAHUS KOMITETSHITUU
(yka3atb Bce Tembl u3 PI1/T)

Jlexuu

Jlaboparopubie
3aHATUS (1
3204HON (hOPMBI
o0yueHHS)

[IpakTueckue
3aHATHS (17151
OYHOM U OYHO-
3a04HON (hopM
00yueHHS)

HaumenoBaunue

OIICHOYHOT'O CPEJICTBA

YK-1.1

Tema 1-

Tema 4-5

Tema 1-7

TETpadb C pCUICHHBIMU
3aga4aMu (U1 OYHOU M OYHO-
3a049HOM (hOpM 00yUEHHs),
Keiic-3amaya, pedepar,
pacdeTHO-TpaduUecKas
pabota, cobecenoBaHue, OTUET
1o J1abopatopHoii pabore (st
3204HOM popMBbI O0YUCHUSI)

YK-1.2

Tema 1-

Tema 4-5

Tema 1-7

TETPajb C PEUICHHBIMU
3aadamMu (111 OYHON M OYHO-
3a04HOM (hOpM 00yUEHHs),
Keiic-3amaya, pedepar,
pacueTHO-rpadudeckas
pabota, cobecenoBaHue, OTUET
10 J1abopatopHoii pabore (s
3204HOM popMBbI 00yUCHUSI)

YK-1.3

Tema 1-

Tema 4-5

Tema 1-7

TETPajb C PEUICHHBIMU
3agadamMu (111 OYHON M OYHO-
3204HOM (hopM 00yUEHHUs),
Kelic-3amaua, pedepar,
pacueTHO-rpadudeckas
pabora, cobeceioBaHUE, OTIET
1o J1abopatopHoii pabore (st
3204HOM popMBbI O0YUCHUSI)




Ilepeuensv oyenounwvix cpeocme

HazBanue Koi-Bo Min, éannos Max, dannos
(bazoewtit yposens) (noevruennorit
YpoeeHb)

JlabopaTopHbIe 3aHITH 9 35 35
Pedepatsr 1 3 9
CobecenoBanue 1 3 9
TecTbl 2 6 18
PacueTtHo-Tpaduueckas 1 5 10
pabota

KonTtponphas paborta 1 5 10
Keiic-3anaua 1 3 9
Htoro 60 100




KpaTKaﬂ XApaKTEePUCTHKA OCHOYHBIX CpeACTBa

No | HaumeHoBauu Kparkasa xapakTepucTuka OLIEHOYHOTO Cpe/ICTBa IIpencraBnenue
n/mm| e OLCHOYH. OLIEHOYHOT'O CPEJICTBA B
cpencTaa tdonme

1 [JlaGoparopHas |30 BuJ yueOHON pabOTHI, IENBIO KOTOPOI! SBIIETCS U3yUCHHUE Temsbl 1abopaTopHBIX
pabora (uccemoBanue, M3MEPEHHNE) XapaKTEPUCTHK TaGOPATOPHOTO 0OBEKTA. paboT, KOHTPOJILHEIE
Lens 1abopaTOpHBIX 3aHATHH: OCBOCHUE M3ydaeMol y4eOHOM BOIIPOCHI 10 TEME
TUCHUTUIAHEL, TprOOpeTeHe HaBBIKOB IPAKTHIECKOTO TPUMEHEHHUS nmabopaTopHOii paboTHI,
3HAHUH Y4eOHON MUCIMILTHHBI (IUCUHUILINH) C UCTIONIb30BaHUEM BOINPOCHI K
TEXHUIECKHUX CPEICTB U (HITH) 000PYIOBAHUS KOJJIOKBHYMY
3 |Ketic-3agaua |IIpobGieMHoe 3amaHue, B KOTOPOM 00ydaromieMycs IpeiaraloT 3anaHus JUid peuieHus
OCMBICITUTH PEATHHYIO PO(PECCHOHANEHO-OpUEHTHPOBAHHYIO CUTYAIHIO, |Keic-3amadu
HEOOXOAMMYIO JJIsl peLIeHUs] TaHHOM MTPOOJIeMBI.
4 |Kontponpnaas |CpeacTBo MPOBEPKH YMCHHN MPUMEHSTH OTYYCHHBIC 3HAHUS IS KoMIuiekT KOHTPOIBEHBIX
pabora peleHus 3a1a4 ONpeIeNIEHHOTO THIIA [0 TeMe MM pa3zey. 3aJ]aHuil 10 BapUaHTaM
5 |PacuerHno- CpezncTBo IpOBEPKH YMEHUH MPUMEHSTH MTOJy4YEeHHbIE 3HaHMUS 110 3apaHee | KomruiekT 3amanuit 1uis
rpadudeckas |ompeneneHHONH METOIUKE JJIS peIIeHHs 3a1a4 WIX 33aJaHUH 110 MOAYJIIO  |BBIIOIHEHUS pacueTHO-
pabora WJIN TUCUUIUIMHE B LIEJIOM. rpaduyeckoil paboThl
6 |Pedepar [IpoaykT caMoCTOSTEIbHOM pabOTHI CTYICHTA, IpeacTaBisonui coboir | Temsl pedeparor
KpaTKOe M3JI0KEHUE B MUCHbMEHHOM BUE MOTYUYCHHBIX PE3yIbTaTOB
TEOPETHUECKOTO aHaJIM3a OIpeAeIeHHON Hay HOU (yueOHo-
HCCIIeI0BATEIbCKOM) TEMBI, IIe ABTOP PACKPBHIBAET CYTh HCCIIELyeMO
HpO6HeMBI, IIPUBOJUT PA3JIMIHBIC TOYKHU 3PCHU
7 [CobecenoBanu |CpencTBO KOHTPOJISI, OPraHU30BaHHOE KaK CIIeHaIbHas Oecena Bompocs! o
e MperogaBaTels ¢ 00yJaroIMMCs Ha TEMBI, CBA3aHHBIE C H3y9aeMOH Temam/paszenam
JUCLUILIMHON, U pacCCYUTaHHOE Ha BBISICHEHHE 00beMa 3HaHUH JCLUITITMHBI
00ydaromerocs 1o OINpeaesIeHHOMY pa3/iely, TeMe, MpodieMe U T.11.
9 |Tect CucreMa CTaHIaPTU3UPOBAHHBIX 3aJJaHHM, TO3BOJISIOIIAS DoH TeCTOBBIX

ABTOMATH3MPOBATH MPOLECAYPY U3MEPCHUS YPOBHS 3HAHUHN M YMCHUH
oOydaromnierocs.

3aJaHuH




Ixana oneHuBaHuA

Mudposoe
BbIPa;KeHHE

Beipakenue
B 0asuiax:

CioBecHoe
BBIPajKeHHe

KpnTeplm OLICHKU MHAUKATOPOB JOCTUKCHHUS IIPU
(opme KOHTpOJISL:

3adeT ¢ OLEeHKOI1

87 - 100

OTianyHO

OneHka «OTJIMYHO» BBICTABISETCS CTYIEHTY, €CIH
TEOPETHUIECKOE colep KaHue Kypca OCBOCHO
MTOJTHOCTBIO, 0e3 po0OeIoB; HCUYEPITHIBAIOIIIE,
MOCNIEIOBATENIEHO, YEeTKO W JIOTHYECKH CTPOHHO
W3JIaraeT Matepuai; CBOOOIHO CIIPABJIIETCS C 3a/1a4aMH,
BONPOCAMH W JIPYTHMH BUIaMH TpPUMEHEHHS 3HAaHUH;
WCTIONB3yeT B OTBETE JOTOJHUTENBHBIA MaTepuall Bce
nmpeayCMOTPECHHBIC nporpaMMoﬁ 3aJaHusl BBIIIOJIHEHBI,
KadeCTBO WX BBHITNIOJIHEHHS OIICHEHO YHCIOM OaJJioB,
OJIM3KUM K MaKCUMAallbHOMY; aHAJTH3UPYET MOTydYeHHBIC
p€3yJ'II>TaTI)I; IMPOABJIACT CaMOCTOATCIBbHOCTD npu
BBINOJHEHUHU 3aJJaHUI

74 - 86

Xopo1o

OueHKa «XOpOIIO» BBICTABISIETCSI CTYIEHTY, €CIH
TEOPETHUECKOE CoZiepKaHue Kypca OCBOEHO
IIOJIHOCTBIO, HEOOXOANMEIE NIPAKTUYECKHE
KOMIICTCHIIMK B OCHOBHOM C()OPMHpOBAHEI, BCE
MPeIyCMOTPEHHBIC TPOrpaMMoi O0yuYeHHs] y4eOHbIC
3aaHus  BBIIIOJIHEHBI, KAa4eCTBO MX  BBIIOJHEHHUS
JIOCTaTOYHO BhICOKOE. CTYJEHT TBEPAO 3HACT MaTepual,
IPaMOTHO M IO CYILECTBY M3JIaraeT €ro, He JOIlycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60-73

Y 10BIETBOPUTEI
bHO

Ornenka «yJIOBJIETBOPUTEIBHO BBICTaBIISIETCS
CTYIIEHTY, €CJIH TEOPETHUYECKOE COAEp:KaHHE Kypca
OCBOGHO  YacTUYHO, HO MpoOenasl HE  HOCST
CyLIECTBEHHOTO XapaKkTepa, OOJIBIIMHCTBO
MIPEAYCMOTPEHHBIX MPOrpaMMOMl 3aJaHUil BBINOJIHEHO,
HO B HHX MHMEIOTCS OIIMOKHM, @pH OTBETe Ha
IIOCTABJICHHBIN BOIIPOC CTYACHT JOIyCKAaeT HETOYHOCTH,
HEJOCTATOYHO [IpaBUJIbHBIE (bOpMYITHPOBKH,
HaOII01A0TCS HapyLIeHUs JIOTHYECKOHI
MIOCJIEIOBATEIBHOCTH B M3JI0KEHUU IIPOrPAMMHOIO
MaTepuania.

Huxe 60

Heynosnersopur
€JIBHO

OreHka «HEYJOBJIETBOPUTEIHHO» BBICTABJISETCS
CTYJIEHTY, €CJIM OH HE 3HaeT 3HAYUTEIbHOW 4YacTh
MIPOrpaMMHOI0 MaTepuaia, AOMYCKaeT CYIIECTBEHHBIC
OIMMOKYU, HEYBEPEHHO, C OOJNBIIMMH 3aTPyIHEHUSIMU
BBITIOJHSET MPAKTUYECKHE PaboOThl, HEOOXOIUMbBIC
MPaKTHYECKUE  KOMIIETCHIMH HE  C(HOPMHUPOBAHBI,
OOIBIINHCTBO MPEeTy CMOTPEHHBIX MPOTrpaMMoi
00y4eHHUsT YUeOHBIX 3aJ[aHWi HE BBITIOJHEHO, KauecCTBO
MX BBIINOJHEHHS OIEHEHO YHCIOM 0ajioB, ONM3KHM K
MUHUMAJILHOMY




MuHucTepcTBO HAyKH U BhIcIIEero oopa3oBanus Poccuiickoit @enepannu
HuxHexkaMCKUH XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (rtna)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0KETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICILIETO 00pa30BaHUs
«Ka3aHCKMi1 HalIMOHATIBHBIA UCCIE0BATENHCKUN TEXHOJOTUYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazomnepepadOTKm»
(raumenosanue)

KoMnuiekT 3a1aHuii 118 KOHTPOJIbHOI padoThl (17151 3209H0ii GopMBI 00yUeHHs])

no pucrumuirae 51.B.13 CrucreMbl aBTOMATU3UPOBAHHOIO IIPOEKTUPOBAHUS
(naumenosanue oucyuniunor)

Kontponenass pabora mnpenHasHadeHa [UIsl OMNpPENENCHUS CTENCHH YCBOCHUS
CTyIeHTaMu MeToa napamerpuueckoro mozaenupoBanus B CAD\CAE-cucremax.

3ananue

Jljis 3a1laHHOTO BapuaHTa pa3pabdoTaTh KOMIUIEKC 0OOCHOBAHUS MPOEKTHBIX pelIeHUu
10 BHJaM OOecIeueHHs] CHCTEMbl aBTOMaTH3upoBaHHOTO mpoektupoBanus (CAIIP) Bana,
JUISI YEro MOCIIE0BATENbHO PELIUTh PAJl 33124

1) BBIOAHUTE OOOCHOBAaHME TPOCKTHBIX PEHICHWH 10 MaTeMaTHYECKOMY,
UH(OPMALIMOHHOMY, TEXHHUYECKOMY, METOJMYECKOMY IMPOTPAMMHOMY M TEXHUYECKOMY
obecnieuenusiM npoexktupyemoii CAIIP;

2) TPOBECTH aHAIN3 CYIICCTBYIONIMX pPa3pa0OTOK sl pelieHUs MOJO0OHBIX 3ajad,
BOCITOJIb30BABIINCH JIMTEPATYPHBIMU UCTOYHUKAMH U pecypcamu MHTepHeT;

3) Ha OCHOBE BBINOJIHECHHOTO aHAlM3a OCHOBHBIX 3a1au CHUCTEMbI, OIPEICIUTh
OCHOBHBIE (YHKIIMH CO37]aBa€MOM CHCTEMbl M IMOCTPOUTH €€ (PYHKIHOHAIBHYIO CXEMY
yKa3aB CBSI3M MEKY HUMHU U TIOCIEA0BATEIbHOCTh BbI30BOB;

4) ucnosib3ysi pa3pabOTaHHYIO (YHKIIMOHAIBHYIO CXEMY IMOCTPOUTH CTPYKTYPHYIO
CXEeMy MPOEKTUPYEMOW CHCTEMBI, MOCTABUB KAKIOW (PYHKIHMU B COOTBETCTBHE OTACIbHBIN
CTPYKTYPHBIN 3JIEMEHT CUCTEMBI (MOYJIb);

5) ma ocHoBe paspaboranHoi cTpykTypHOo#t cxembl CAIIP, BBIMONHUTH
IPOEKTUPOBAHUE KaXKJIOTO CTPYKTYPHOIO 3JEMEHTA CUCTEMBI aBTOMATU3UPOBAHHOIO
IPOEKTUPOBAHMUS,

6) MPOM3BECTH MHTETPUPOBAHUE OTACIBHBIX MOAYJIEH (QYHKIUH) B SIUHYIO CUCTEMY
U pa3paboTtath J1s Hee uHTepdeic moab30BaTers,;

7) ¢ IOMOIIBIO Pa3padOTaHHOTO PELICHHUS BBITOJHHUTH TECTOBBIM pacyer.
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Kpurtepuu oneHku:

Kputepuii makcumanbHoii ouenku — 40 6a/ioB
1) mpu pelIeHu  3a1a4i IPaMOTHO M B MOJIHOW MEpe BBIMOJIHECH (DYHKIIMOHAIBHBIN aHaJIM3,
NpOBE/IeHA JIEKOMIIO3ULIMS OCHOBHOM (DYHKIIMH, OIpeEeNieHbl BCE €€ COCTaBISIONINE,
NMOCTpOeHa (PYHKIIMOHATbHAS CXEMA;
2) Ha OCHOBE (DYHKIIMOHAJIBLHOI'O aHaJIKM3a MPOU3BECHA CTPYKTYPHAsE KOMIIO3HIIUS CUCTEMBI,
OTIPEJICIICHBI BCE AJICMEHTBI POSKTUPYEMOW CHUCTEMBI, pa3paboTaHa CTPYKTYpHas cxema ¢
MOJIHBIM M TPAMOTHBIM OIHCAHUEM;
3) Ha OCHOBE CTPYKTYpHOU CXeMbl pa3paboTaHa MoayibHas ctpyktypa CAIIP, onpenenen
COCTaB M Ha3HAYCHUE KAXKIOTO MOTYJIS;
4) pa3paboTaHO MaTeMaTHYECKOe OOECIeYCHHE CHCTEMbl — MaTeMaTHuYeCKas MOJIeIb,
OTIPEJICNICH ATOPUTM peaTU3aIUH PEIICHUS,
5) pa3paboTaHo 000CHOBaHKE MO HHPOPMAIIMOHHOMY O00CCIICUSHHIO, ONPEICIICHa CTPYKTypa
0a3pl  JaHHBIX WM (QaMIOB  JaHHBIX, MPOJAYMaHO oOOecrne4YeHHe IeJIOCTHOCTU
WH()OPMAIIMOHHOTO 00ECTICUCHUS;
6) pa3paboTraHO O0OOCHOBAaHHE IO MPOrPAMMHOMY OOCCIICUEHHIO, BhIOpaH BECh KOMILICKC
nporpaMM JUIsl peajau3alldd CUCTEeMbl — CHCTEMHOE, MPHUKIATHOC W WHCTPYMEHTAIBHOE
nporpaMMHOE 00ecIieYeHHE;
7) pa3paboTaHO OOOCHOBAaHHE II0 TEXHHYCCKOMY OOCCIICUCHHIO0, ONTHUMAalbHO BBIOpaH
KOMIUICKC TEXHUYECKUX CPEJCTB, eprudepuitnoe 000py10BaHuE,
8) paspaboTaH MeKMOIYJIbHBIH HHTEpdelic u uHTepdEiic Mmonbp30BaTest, 00eCIeUNBAIOIINI
B3aMMO/ICHCTBUE C MPOEKTUPOBIIUKOM B TUATOTOBOM PEXKHUME PAOOTHI;
9) nosy4eHHOE peIIeHUe YCICIIHO 3alIUIIICHO BO BPpeMsl IyOJUYHOTO 0OCYXICHUS B TPYIIIIE.

Kpurepuii ouenku Ha 32 6ajia
1) mpu pemnieHMM 3a7a4d JOCTATOYHO T'PAMOTHO BBINMOJIHEH (YHKIIMOHAIBHBIN aHaJu3,
NpOBEACHA JEKOMIIO3UIMS OCHOBHOW (DYHKIIMH, OIpENeNIeHbl TMPAaKTUYECKH BCE €€
COCTaBIIAIOIINE, TOCTPOCHA (PYHKIIMOHATbHAS CXEMA,;
2) Ha OCHOBe (DYHKIIMOHAIBHOIO aHaIM3a MPOMU3BEICHA CTPYKTYPHAsT KOMITO3HIIUS CUCTEMBI,
OTIPENICTICHBI AJIEMEHTHI MPOEKTUPYEMOW CHCTEMBI, pa3padoTaHa CTPYKTypHas CXeMma C ee
ONKMCAHHUEM, JIONMYIICHb HEKOTOPBIC OMIMOKW IPHU COTMOCTaBICHUU (DYHKIMOHATBHBIX W
CTPYKTYPHBIX 3JIEMEHTOB CHUCTEMBI;
3) Ha OCHOBE CTPYKTYpHOM CXeMbl pa3paboTaHa mMoayibHas ctpyktypa CAIIP, onpenenen
COCTaB M Ha3HAYCHHUE KaKIOTO MOJIYJIS,
4) pa3paboTaHO MaTeMaTHUECKOe OOECIeYCHHE CHCTEMbl — MaTeMaTHuYecKas MOJIeb,
OTIPEJICJICH AJITOPUTM peaNM3allii PEIICHUs, TIPU MOCTPOCHUU aJTOPUTMAa MPEIIOKEHBI HE
oueHb 3(pPeKTHBHBIE pEIICHNS,
5) pa3paborano 000CHOBaHKE M0 HHPOPMAIIMOHHOMY 00CCIIEUEHHIO, OIPeIeIeHa CTPYKTypa
daitnoB naHHBIX, 0a3a TaHHBIX HE UCTOJIb30BaHa,;
6) pa3paboTaHo OOOCHOBaHHE IO NPOTPAMMHOMY OOECIICUCHHIO, BBIOPAH KOMILIEKC
nporpaMM JUIsl peajau3alldd CUCTEMbl — CHCTEMHOE, NMPUKIATHOC W WHCTPYMEHTAIBHOE
nporpaMMHoe oOecriedyeHue, BBIOOp HE BIIOJHE OOOCHOBAaH WM HE B TIOJHOW Mepe
parroHa’eH;
7) pa3paboTaHO OOOCHOBaHHE TI0 TEXHHUYECKOMY OOECIICYCHHIO, BBIOPaH KOMILICKC
TeXHUYECKHX CpEACTB, TMepudepuitHoe 000pyaOBaHHE, BBIOOP HEKOTOPBIX JJIEMEHTOB
000pyI0BaHMs HE ONTUMAJICH;
8) paspaboTan MEXMOIYIbHBIN UHTEpdEiic 1 uHTEp(Elic MOIb30BaTels, 00eCIeUYnBaIOIINI
B3aMMO/ICHCTBHE C MPOSKTUPOBIIMKOM B JIMAJOTOBOM PEXHUME paldOTHI, TIPU OpraHU3aINN
B3aMMO/JICHCTBUS MOJyJIeH JOIMyIIeHbl HEeOOoNbIIue OMUOKH, CHUXaroume 3¢HeKTUBHOCTD



nepeaadn yrpaBieHUs WU JaHHBIX;
9) nmosy4eHHOE pellieHHe XOPOIIIO 3alUIICHO BO BPeMs IMyOJIMYHOr0 00CYKACHUS B TpyIIIe,
UMEIOTCS He3HAUNTEIbHBIC OIMOKH MPU apTYMEHTAIUNA CBOUX JIOBOJIOB U PEIICHUM.

Kpurepuii MunumanbHoi ouenku — 24 6aia
1) npu pemieHnH 3a1a4M C OMMOKAMU WM HE B TIOJIHOW Mepe BHIMOIHEH (DYyHKIIMOHATHHBIH
aHalu3, TPOBEIEHA IEKOMIIO3UIIMS OCHOBHOW (DYHKIIMH, YaCTUYHO OMpPEICICHBI BCE €¢
COCTaBIISAIOIINE, C HEKOTOPBIMU MOTPEIIHOCTSMHU MOCTPOEHA (PYHKIIMOHATIbHAS CXEMA;
2) Ha OCHOBE (DYHKIIMOHAJIHLHOI'O aHAJIKM3a MPOU3BECHA CTPYKTYPHAsE KOMIIO3HIIUS CUCTEMBI,
OTIpENICTICHBI DJIEMEHTHl TPOCKTHUPYEMON CHCTEMBI, pa3padoTaHa CTPYKTypHas CXema,
JOMYUIEHbl OIIMOKKW TpU OmnpeAesieHnd (YHKIMOHAIBHOTO Ha3HAYEHHs] HEKOTOPbIX
AJIEMEHTOB, B OMMCAHUH CTPYKTYPBI UMEIOTCSI HETIPABUIIbHBIE TOJIKOBAHMUS,
3) Ha OCHOBE CTPYKTYPHOH cxeMbl pa3paboTana monyibHas crpykrypa CAIIP, onpenencH
COCTaB M Ha3HAYEHUE MOYJICH;
4) pa3paboTaHO MaTeMaTHYeCKoe OOeCIeUeHHe CHUCTeMbl — MaTeMaTH4ecKas MOJICb
COJICPKUT HEKOTOPOE KOJIMYECTBO ONIMOOK, AJITOPUTM peau3aluu perieHus HedhexkTuseH
WA HEJIOCTAaTOYHO TOYEH,;
5)  pa3paboTaHo  HeClO)KHOEe  HMH(OpMAIMOHHOE  OOECIEeYeHHEe,  OTCYTCTBYIOT
ABTOMATH3WPOBAHHBIE PEIIEHUS IO BHIOOPY JTAHHBIX;
6) pa3paboTaHo 0OOCHOBaHHE IO MPOrPAMMHOMY OOCCIICUCHHIO, BHIOpAH MHHHUMAJIbHBIN
KOMIUIEKC MpOorpaMM Ui peald3allil CHUCTeMbl — TpHU BHIOOpPE MOMYIIEHBI OIIUOKH,
CBsI3aHHBIE C UCTIOJIBL30BaHNEM HEA(D(PEKTUBHBIX MTPOTPAMMHBIX CPEJICTB,;
7) pa3paboraHo OOOCHOBaHHME II0 TEXHHYECKOMY OOCCICUYEHHMIO, BBIOpDAH KOMILICKC
TEXHUYECKHX CPEICTB, nepudepuitHoe o0opyAOBaHME, NONYILIEHbI OIIUOKH, CBS3aHHBIE C
HEPAIMOHATBHBIM HCIIOJIb30BaHUEM 000PYA0BaHUS U TJIOXOH COBMECTUMOCTH;
8) paspaboTaH MEKMOIYJIbHBIM MHTEp(dElc u UHTepdEiic MmoIbp30BaTesi, 00eCeUNBAOIINN
MUHHMAaJIFHOE B3aUMOJICHCTBHE C MPOEKTUPOBIIMKOM, COBEPIICHHO OTCYTCTBYET CHUCTEMa
MOMOIIH;
9) mnoiyueHHOE peIlleHHEe YIOBICTBOPUTEILHO 3AIUIICHO BO BpeMs MyOJIMYHOTO
00CyXKJIeHUs B TPYIIE.

Kpurepuii oOlileHKH <HEY10BJIETBOPUTEIbHO»!
OueHka «HEeyJOBJIETBOPUTEIBLHO» BBICTABIISIETCS B TOM CIy4ae, €CIM HE BBIMOJIHEH XOTs Obl
OJIVH IYHKT KPUTEPUEB MUHUMAIbHOMN OLICHKHU.
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3amanue

Pazpaborate MomyneHbili BapuanT CAIIP mist pacuera Ha NPOMOIBHYH YCTOWYHUBOCTH
KOJIOHHBI KOJBIIEBOW (DOPMBI CeueHUs, HArPYKEHHYIO OCEBOM CKMMaromie cuioi. s pernenus
3amaun TpeOyeTcsl BOCIIONB30BAThCA METOJIOM pacueTra Ha OCHOBE KOd(h(UIIMEHTa CHIKEHUS
JIOTTYCKa€MOT'O HaIPSKEHUSI.

MareMaTH4yecKkass MoJae]Ib

B ocHOBY MeTOa MOJIOXKEHO MCIOJIb30BaHUe Tabmwi B coorBeTcTBUU co CHullll-23-81. B
TabNuIe 14 33IaHHOTO MaTepuaia MPUBOAITCS 3HaUeHUsI KO (UIIMEHTa CHIDKEHUS JOMTyCKaeMOTro
HANPSDKEHUS [T Pa3IMYHbIX 3HAYCHUH THOKOCTH CTepKHS. BenndymHa ruOKOCTH 3a/1aeTCsl ¢ I1arom
10 emunann. KoadduimeHT cHMXEHUS JUIsl THOKOCTH, 3HAYCHHE KOTOPOW HAXOAWTCS B JHMANa30HE
MEXTy IBYMsI TAaOJUIHBIMU 3HAUCHHUSIMH, PACCUUTHIBACTCS TIPH ITOMOIIH JIMHEHHOW UHTEPITOJISIINH.

3ajaya pemraeTcsi METOIOM MOCIe0BaTeIbHBIX NpuOmkenui (ureparmii). KosdpummeHt
CHW)KCHHS JIOITYCKAaeMOTO HAMPSIKEHUS JISKHT B mpeaenax 0 — 1.

1) B nepBoM npubnmxenun 3anatorcs 3uauenuem | = 0,5.

2) BBIUUCIAIOT A0MYCKaeMOe HAMpPsHKEHHE YCTOMYMBOCTH Yepe3 J0IMYCKaeMOe HANpPSHKCHHE
MPOYHOCTH:

[s], =i [s]
3) 3Hasi HamNpsHKEHHE W KCIOJb3Ys 3aJaHHOC 3HAYCHHUE OCEBOM CHIIbI, MOXKHO BBIUYHCIIHUTH

IUIOIIaAb CCUYCHUS.
P

[s],
4) OmnpenenuB IUIONIAb, MOXKHO BBIYHCIIUTH pa3Mepbl CCUCHHs, HAIPUMED, TUAMETp Kpyra

WM CTOPOHY KBajapata. [[nsi KojbieBod (OpMBI CeueHHs, KOTOPYH0 UMEeT UWIUHAP, IJIOIIAIb

paccuuThIBaeTCs 1o popmyiie:
F=P )
4

OTKyaa HapyKHBIA TUAMETD:



4F

d, = | —
p (1- k%)
Benuunna K ecTh OTHOIIIEHHE BHYTPEHHETO IUAMETPa K HAPY)KHOMY:
d
k = dg £1
" (3.5

5) [lasee BBIYMCIISICTCS MOMCHT MHHHUMAJIBbHBIM MHEPHHMU cedeHus Imin. [[ns xoibieBoi
(bOpMBI ceueHUs:
4
— p dH 4
ln =——(1- k")
64

6) Ternepb MOXHO OMPEICIUTh MUHUMAIIBHBIN PaIyC HHEPIIMU CEYCHUSI:

imin = I i
F
HaHpI/IMep, 1L KOHLHCBOP'I (I)OpMLI CCUCHUA IJIA TOHKOCTCHHBIX OMUJINHAPOB
HpI/I6J‘II/I3I/ITCJIBHO MOKHO IIPUHATH:

d

i —_ H

min /8
7) Tlo W3BECTHOMY paJnyCy WHEPIMH, 3aJaHHBIM 3HAUYCHHEM KOI(PQPHUIHUCHTA MPUBEICHUS
JJIMHBI CTCPIKHA U €T0 JJIMHE ONPCACIIAIOT I I/I6KOCTB.

Imin

JlJis KOJIOHHBI, HAXOJSIICHCS HAa TBEPIOM OCHOBAHHH 0€3 JOIMOJHUTEIHHOTO 3aKpEIICHUS

MO>KHO TIPUHATH CXeMY KOHCOJIH ¢ KO3 (OUIIMEHTOM MPUBEACHUS UTUHBI
m= 2.

8) Ilo Tabmurie CHull myist BHIYMCICHHOW TMOKOCTH CTEPXKHS ONMPEACIAIOT KOAPPHUIIUCHT
CHIDKCHHS  JIOMyCcKaemMoro HampspbkeHus. [Ipy  HEoOXOOUMOCTH  BBIMIONHSIOT — JTUHEHHYIO
HUHTEPIIOJISIIHIO.

9) CpaBHMBAIOT MOJy4YeHHOE 3Ha4YeHUEe KodDduimeHTa ¢ KOdIPPHUIMEHTOM, MPUHATHIM B
nyHkre 1. Ecnu pasHuna B 3HaUY€HHUSIX KOA(PQPHUIIMEHTOB MPEBBINIACT BETUUNHY 5%, MEPEeXOomsT KO
BTOPOU UTEpaLUH.

Bo BTOpO#l HMTEpanuu MOBTOPSIIOT BCE ACHCTBUS, BBINOJHEHHBIE B NMEPBOW UTEpalvH, T.C.
nyHKTH 1 — 9. B mynkte 1 npu BeIOOpe HOBOTO 3Ha4YCHHS KOA(DPUITMEHTA CHIDKSHHS JOITYCKAaeMOTO
HANPSDKEHUSI CJIEAyeT BOCIOIB30BAaThCS METOAOM IOJIOBUHHOTO JENEHUs. DTOT METOJ JaeT
HaUCKopeliiee MPUOIIKEHNE K pe3yibTary. B COOTBETCTBUU ¢ HUM WHTEPBAll MEXKAY MPUHSATHIM
3HaueHueM Kod(hdulMeHTa U MOTyYeHHBIM B pe3ylbTaTe pacuera AenutTcs momoiaM. [loatomy Bo
BTOPOM MPUOJIMIKEHUH TPUHUMATOT:

— J npun 1 +J mabn 1

j npun 2 2

[Ipy HeEoOXOIMMOCTH BBIMIOJNHAIOT BTOPYIO, TpPeThl0 M T.A. uTepauuu. Kputepuem
MPEKpaIEHUs] PAcueTOB SIBISETCA CHIDKEHHE PA3HULBI MEXAYy TMPUHATBIM M TOJyYeHHBIM
3HAYEHUSMU KOIPPUITMEHTA CHUKESHHSI TOYCKaeMOTO HAMPSHKEHUS HIDKE BETMYUHBI 5%0:

D

- h npu.H - J mabn ><|_OOOA) £ 5%

J mabn

B pemieHnn 107DKHBI OBITH MOJTYJIM BBOJIA, PACYCTOB, TAOJIHUIIBI JAHHBIX U MOJIYJIb BbIBOJIA ([1€9YATH)

JlabopaTopHas pa6ora 2



[Ipu pazpabotke mnapamerpuueckux Moaeneii CAD-mporpammbl  JOMyCKaeT YCIOBHOE
BBITMIOJTHEHHE MMapaMeTPUYECKUX KOMaHJ. JTO MO3BOJISIET CO3[aBaTh MOJIEIH, KOTOPbIE HE TOJIBKO
U3MEHSIOT pa3Mepbl 00BEKTa, HO U €0 CTPYKTYPY.

Tpebyetcss pa3paboTaTh MapaMeTPUYECKYIO MOJENb BEJOMOT0 IIKMBA IOHMKAIOLICH
KJIMHOPEMEHHOH mnepenayn (TOJIBKO OJMH BHJ) MO 3aJlaHHOMY KPYTSIIEMY MOMEHTY Ha BEJIOMOM
mkuBe. Bo3MoxHBI 3 BapwaHTa KOMIIOHOBKHM IIKMBA. BapHaHT IIKMBA, KOTJa IHAMETP HE
npesbimaer 300 MM, Bapuant ¢ muamerpoM oT 300 mo 500 MM, BapuaHT IIKWBa C ITUAMETPOM
oombmuM, yeM 500 mm. [lepBwiif 1 BTOpOW BapHaHTHl OTJIMYAIOTCS YHCIOM OTBEPCTHUH B JIMCKE.
Tpetuit Bapuant otauvaercs 400aBICHHEM HOBBIX 3JIEMEHTOB Ha YEPTEXKeE.

MaremaTuueckas Mmoaesb. Kpyrsmmiit Mmoment T — 3agaercs (MCXOIHBIC JaHHBIE).

JuameTp Asisi mocaaky Ha BaJl PACCUUTHIBACTCS U3 YCIOBUS TPOYHOCTH!

16X _ 16X
=3
pit| \3141592x3040°

I[I/IaMeTp CTYIIMIIBI B IBA pa3a OoubIIe IoCaJO4YHOro JuamMeTpa.

d=3 =55371%/T

JlnaMeTp IIKHBa pacCYUTHIBACTCS 110 (hopMyJIe: D =65%/T

Huametp obona pemHst Ha 40 MM MeHbIIIE JHaMeTpa [IKHBA.

JnameTp OTBEpPCTUI B IMCKE IIKHUBA JOJDKEH OBITH TaKMM, 4TOOBI ocTaBaiochk nmo 10 Mm 1o
00o/1a ¥ cTynuibl. Yncno oTBepCTHii 3aBUCHT OT quamerpa mkuBa: 10 300 MM — UX TOIDKHO OBITH 5,
10 500 MM — momwkHO ObITh 4. Eciin iuametp mikuBa mpeBbimaet 500 MM, TO IHUCK C OTBEPCTHUSIMH
3aMEHSETCS Ha CIUIBI B KOJUYECTBE 6 IIT.

Pa3paboTaB Moiernb, IPOBEPHTE €€ IS TPEX 3HAUCHUH KPYTSIIEr0o MOMEHTA!

T=64HwMm, T=240 Hm u T = 500 Hm.

B kxadectBe Meronmueckoil momomu Ha puc. 2.18 npuBOAATCS MEpEeMEHHbIE M BBIPAXKEHUS
JUIs pacyeTa UX 3HA4eHUH, a TaKkKe BO3MOXKHBII HAOOp MapaMeTpUIecKUX KOMaHI.

.l

4260
4220

[To pe3ynbTaTam napamMeTprUIecKOro MOJETUPOBAHUS CACTANTE BHIBOIBI.

Kpurepun onenkun

Kputepuit MmakcumansHOM onieHkn 12 6amios:

BriOpana nambonee moaxojsiias maremaruueckas mojenb. [lpeanokeH HamOosee
ONTUMANbHBIN anroputM ee pemeHus. Pa3paboraHa M peanu3oBaHa CXE€Ma pELICHMS.
Pa3paborana koMIplOTEepHasi peain3anus MOCTPOEHHOro pemieHus. IlpoBeaeHa ornaaka u



TCCTUPOBAHUC. HpOBC}IGHBI uccieanoBadusa C  HCIOJIB30BAHUEM  MOICIIH. HOJ’Iy‘-IGHI)I
PC3YJIbTATHI. PacueTs! BEINTOJIHEHBI 0€3 OIIMOOK ¢ MHHMMAJIbHOM IMOTPCIIHOCTHIO. C,Z[GJI&HBI
IIpaBUJIbHBIC BEIBOJEI.

Kpurepuiit MuHMMansHOM orieHKH 8 OaJITOB:

BriOpana He camas moaxopsiias MaTeMaruueckas mMojieib. lIpenioxkeH HE coBceM
ONTUMAJILHBIN alTOPUTM ee pemieHus. Pa3paboTaHa W peaM3oBaHa cXema pEIICHHS C
NOMOINBIO  TperofaBarens. Pa3paboTaHa KOMITBIOTEpPHAs peaiu3aius TOCTPOSHHOTO
pemenusi. He mpoBeneHa omiiagka W TecTupoBaHue. [IpoBeleH HE BECh KOMILICKC
UCCJICIOBAHUHN C UCTOJB30BaHHEeM Mojenu. [lomydeHsl pe3ynbrarhl. Pacdersl BBIMOTHEHBI
0e3 omrOOK ¢ HEKOTOPOH MOTPemHOCThIO. CeIaHbl, B IIEJIOM, PABUIILHBIC BHIBOJIBI.

Kpurepuii Hey10BJIETBOPUTEIBHOM OLIEHKHU.
Ecin xors Obl onHO u3 TpeOOBaHMU KpUTEpPHsT MHUHUMAIbHONW OLICHKHM HE
yAOBJIIETBOpSAETCA, paboTa He 3aCUUTHIBAETCS U TpeOYyeTCs UCIIPaBICHHUE OIIHOOK.
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JUIsl 00YYaIoIUXCsl OYHOM M 0YHO-32049HOM opM 00yUeHusl IPETyCMOTPEHO MPOBEACHHE
NMPAKTHYECKNX 3aHSATHH.

[lenp npoBeaeHUS NPAKTUYECKUX 3aHIATHM - IPAKTUYECKOE OCBOCHHE TEOPETUYECKUX
MOJIOKEHUH JIEKIIMOHHOTO MaTepuania, a TakXe BBIPa0OTKAa CTYJEHTAMH OIPEIeICHHBIX
YMEHHUI 1 HaBBIKOB CAMOCTOSITENILHOTO PELIEHUS 3a]1a4 MPOCKTUPOBAHUS.

IpaxkTnueckoe 3anstue Nel. 2D-epagura 6 CAD-cpede APM Graph Lite

(mema npaxmuueckoeo 3ansmus)
1) IpUBOASATCS U MOSICHSIOTCSI TEOPETUIECKHIE aCTIEKThI, PACKPHIBAIOIINE CyTh pabOTHI;
2) naetcs mpuMep, pelicHHs 3aa4uk, aHAJIOTMYHOM 3a/1a4e, IIOCTABJICHHOW B paboTe;
3) NpUBOIATCS METOIMYECCKUE YKA3aHUS [UIsl BHITIOJHEHUS PaOOTHI;
4) IpUBOATCS KOHTPOJIBHBIE BOIIPOCHI K CAMOKOHTPOITIO.

IpakTuyeckoe 3ausitue Ne2. Paszpabomxa napamempuueckux mooenei 8 CAD-cucmemax
(mema npaxmuueckoeo 3ansmusi)

1) IpUBOAATCS U MOSICHSIOTCS TEOPETUIECKHIE aCTIEKThI, PACKPBIBAIOIINE CYTh pabOTHI;
2) naetcs mpuMep, pelieHHs 3aa4u, aHAJIOTHYHOM 3a/1a4e, IIOCTABIICHHOW B paboTe;
3) NpUBOASTCSA METOIMYECKUE YKA3aHUsI IS BBITOJHEHUS paOOThI;

4) IpUBOJATCS KOHTPOJIBHBIE BOIIPOCHI K CAMOKOHTPOITIO.

IIpakTnyeckoe 3aHsaTHe Ne3. Paspabomka moodynenoti cmpykmypor CAIIP 6 cpede

ma6ﬂulmoeo npouyeccopa
(mema npaxmuueckozo 3anamus)

1) IpUBOASATCS U MOSICHSIOTCSI TEOPETUIECKHIE aCTIEKThI, PACKPHIBAIOIINE CYTh pabOTHI;
2) naetcs mpuMep, pelieHHs 3aa4k, aHAJIOTMYHOM 3a/1a4e, IIOCTABJICHHOM B paboTe;
3) NpUBOIATCS METOIMYECCKUE YKA3AHUS [UIsl BHIIOJHEHUS PAOOTHI;

4) IpUBOATCS KOHTPOJIBHBIE BOIIPOCHI K CAMOKOHTPOITIO.

IIpakTuyeckoe 3ausitue Ned. Paspabomxa ungopmayuonnoco obecnevenus CAIIP
(mema npaxmuueckoeo 3ansmusi)

1) IPUBOASATCS U MOSICHSAIOTCS TEOPETUUECKHE aCTICKThI, PACKPBIBAIOIINE CYTh PaOOTHI;
2) maetcs mpuMep, pelieHHs 3a1a4u, aHAJIOTUIHOM 3a/1a4e, MOCTaBJICHHOMN B padoTe;
3) IpUBOAATCS METOAUYUCCKUEC YKa3aHUsI IS BHIIOJHEHHS PaOOTHI;

4) IPUBOATCS KOHTPOJIbHBIC BOIPOCHI K CAMOKOHTPOJTIO.

IIpakTnueckoe 3ansaTHe Ned. Paspabomka moodynvnou cmpykmypwer CAIIP 6 cpede
mabIuyHo20 npoyeccopa




(mema npaxmuuecxoz2o 3ansmus)
1) IpUBOASATCS U MOSICHSIOTCS TEOPETUUECKHUE ACTIEKTHI, PACKPHIBAIOIINE CYTh PaOOTHI;
2) maeTcs mpuMep, pelleHHs 3041, aHAJIOTHIHOM 3a/1a4e, MOCTaBJICHHON B paboTe;
3) MNPUBOIATCA MCTOANYCCKNEC YKAa3aHUA AJIS BbIITOJIHCHUA pa6OTBI;
4) IPUBOJATCS KOHTPOJIBHBIC BOMIPOCHI K CAMOKOHTPOITIO.

IIpakTuyeckoe 3ansiTHe NeG. Ilakemnvle aiinbl 01 0bMeHA OAHHBLIMU MeHCOY
mooynamu CAIIP

(mema npaxmuueckoeo 3ansmusi)
1) IMPUBOAATCA U ITOACHAIOTCA TCOPCTHUUYCCKUC ACIICKThI, PACKPBIBAIOIITNC CYTh pa6OTBI;
2) naetcs npumep, pelieHus 3a1a4uu, aHAIOTHYHOM 3a/1a4e, IOCTaBJICHHOM B padoTe;
3) MPUBOIATCS METOANYCCKUEC YKAa3aHWA AJI BBITTOJIHCHU A pa6OTBI;
4) npuBOAATCS KOHTPOJIbHBIE BOIPOCH K CAMOKOHTPOJTIO.

IpakTuueckoe 3ansitue Ne/. Ilooknouenue snewnux mooyueu k cucmeme CAIIP
(mema npaxmuuecxoz2o sansmus)

1) IpUBOASATCS U MOSICHSAIOTCS TEOPETUUCCKHUE aCTICKThI, PACKPBIBAIOIINE CYTh PaOOTHI;
2) maetcs mpuMep, pelieHHs 3aa4yH, aHAJIOTMYHOM 3a/1a4e, ITOCTABJICHHOM B paboTe;
3) NpUBOAATCS METOIMUCCKUC YKa3aHUsI IS BHITIOJHCHHS PaOOTHI;

4) npUBOASTCS KOHTPOJIbHBIE BOIPOCH K CAMOKOHTPOJTIO.

IIpakTnueckoe 3ansatTue Ne8. [lpunyunvl mpexveprnozo npoekmuposanus 8 cucmeme CAIIP
(mema npaxmuuecxoz2o 3ansamus)

1) IpUBOASATCS U MOSICHSIOTCS TEOPETUICCKHIE ACTICKThI, PACKPBIBAIOIINE CYTh pabOTHI;
2) maetcs mpuMep, pelieHHs 3a7a4uH, aHAJIOTMYHOM 3a/1a4e, IIOCTABJICHHOM B paboTe;
3) NpUBOAATCS METOJMUCCKUC YKa3aHUsI ISl BHITIOJTHCHHS PaOOTHI,

4) IPUBOJATCS KOHTPOJIBHBIC BOIIPOCHI K CAMOKOHTPOITIO.

Kpurtepuu oueHku npakTu4ecKux pador

[Ipn moAroTOBKE K MPaKTUYECKOMY 3aHATHIO MO JUCHUIUINHE «CHCTEMBI
ABTOMATU3UPOBAHHOIO IIPOCKTUPOBAHUA» CTYACHT JNOJ/DKECH BBIIIOJHUTD CIEAYIOLIUE BUIBI

pabor:
MunumaibHblii | MakcuMAaJdbHBIH
Buasi pador
0aJsn 0aJsn

CamocrosrenbHas mpopadoTKa 1 >
TEOPETUYECKOT0 MaTepuasa
O3HakoMJIEHUE C METOJUKOMN pelieHus 1 5
IMOCTABJICHHOM 3aJ1auu
BrlinonHeHne HE0OXOAUMOTO pacueTa 2 2
AHanu3 pe3yJIbTaTOB pacueTa M BBIBOJI TI0 1 5
pabote

UTOro: 5 8

Takum 00pa3oMm, Kaxja0e MPAKTUYECKOE 3aHSITHE OICHUBACTCS MUHUMYM B 5 0ajlios,
MakcuMyM B 8 OasioB. [locse BbIMOTHEHUS BCeX pabOT pacCUMTHIBACTCS UTOTOBBIN Oasut Mo
JAaHHOMY OIICHOYHOMY CPEJICTBY, KaK CyMMa 10 BCEM MPaKTUYECKUM paboTam.
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3aganue I Kerlc-3a1auu

Tema 5. Pazpadorka nH(pOpManMOHHOr0 U nporpaMmMHoro ooecneuenuii CAITP
3ananmue (s1):

1) ITpoGieMHO-OPHEHTHPOBAHHAS CUTYAIHsl: IPOBEACHUE PErIIaMeHTHBIX PEMOHTHBIX
paboT BO BpeMsl TEXHHYECKOTO OOCITYXMUBAaHUS TEXHOJOTMYECKOTrO OOOpYyHOBaHHUA Liexa
noTpeOoBaJIo0 OT MEXaHMKa IieXa pacCUUTaTh NPUBOJA MEXAHU3MOB JJIsl BBINOJIHEHUS
MOHTaXHbIX paboT. Ilpeamonaraercs peanu3oBaTh NPUBOA B (hopMe OIHOCTyHNEHUYATOU
npsiMo3y0oil numuHApuYeckoi nepemaun. s addexTuBHOTO perieHus 3amadu Tpedyercs
pa3paboTaTh aBTOMATU3MPOBAHHOE pEIIEHHE B BHUAE IPOrpPaMMHO-MH(GOPMALMOHHOTO
KoMIuiekca c anementamu CATIP.

2) [IpobaeMHO-OpUEHTUPOBAHHAS CUTYAIHS: TIPOBEJICHNE PETJIAMEHTHBIX PEMOHTHBIX
paboT BO BpEMsl TEXHUYECKOTO OOCITYXUBAaHUS TEXHOJOTMYECKOr0 O0OpYyJOBaHHUA Liexa
noTpeOoBaJIo OT MEXaHMKa Ii€Xa pacCuuTaTh NPUBOJA MEXAHU3MOB JJIsl BBINOJHEHUS
MOHTaXHbIX paboT. Ilpeamonaraercs peanu3oBaTh NPUBOA B (hopMe OIHOCTyHNEHUATOU
KOCO3yOOH muiIuHApHYecKoil mepenaun. (s s¢ddexkTuBHOTO pemeHust 3amadn Tpedyercs
pa3paboTaTh aBTOMATH3MPOBAaHHOE pEIIEHUWE B BHJAE NPOrPaMMHO-HH(OPMAIMOHHOTO
KoMIuiekca ¢ anementamu CAIIP.

3) [IpobneMHO-OpUEHTUPOBAHHASL CUTYAIHSI: TIPOBEJICHUE PETJIAMEHTHBIX PEMOHTHBIX
paboT BO BpeMsl TEXHUYECKOTO OOCITYXUBaHUS TEXHOJOTMYECKOr0 OOOpYyHOBaHHUA Liexa
noTpeOoBaJio OT MEXaHMKa Ii€Xa paccuuTaTh NPHUBOJA MEXAHU3MOB JJIsl BBINOJHEHUS
MOHTaXHbIX paboT. Ilpeamonaraercs peanu3oBaTh NPUBOA B (hopMe OIHOCTyHNEHUYATOU
npsiMo3y0oil koHMueckor mnepenayu. s s¢ddekTuBHOro pemeHus 3agaud  Tpedyercs
pa3paboTaTh aBTOMATH3UPOBAHHOE pEIIEHUWE B BHJAE NPOrPaMMHO-HH(OPMALIMOHHOTO
KoMIuiekca ¢ anementamu CAIIP.

4) TIpobreMHO-OpUEHTHPOBAHHAS CUTYAIUs: IPOBEICHHE PETIIAMEHTHBIX PEMOHTHBIX
paboT BO BpEeMsl TEXHUYECKOTO OOCITYXHBaHUS TEXHOJOTMYECKOTrO OOOpYyHOBaHHUA Lexa
noTpeOoBaJI0 OT MEXaHMKa IieXa pacCuuTaTh NPUBOJA MEXaHU3MOB JJIsl BBINOJHEHUS
MOHTaXHbIX paboT. Ilpeamomnaraercs peanu3oBaTh NPUBOA B (hopMe OIHOCTyHNEHUATOU
yepBsiuHOM mnepenaun. Jlng sddexTtuBHOrO pemeHus 3agaud  TpeOyeTcs pa3paboTarhb
aBTOMAaTU3MPOBAHHOE pEIIeHWe B BUJE NPOrpaMMHO-MH()OPMALMOHHOIO KOMIUIEKCa C
anementamu CAIIP.



5) IIpo6ieMHO-OpHEHTUPOBAHHAS CUTYAIUs: MPOBEACHIE PErIaMEHTHBIX PEMOHTHBIX
paboT BO BpeMs TEXHHYECKOTO OOCITYXHBAHHS TEXHOJOTHMYECKOTO OOOpYHAOBaHUS IIexa
noTpedoOBaI0 OT MEXaHMWKa IIeXa pPacCYUTAaTh NPHUBOJ, MEXAaHU3MOB [UJIS BBITIOJHEHUS
MOHTXHBIX pabot. Ilpemmonaraercs peanm3oBath NPUBOJ B (opMme OTHOCTYIEHYATON
nenHo mepenaun. Jns 2¢@deKkTUBHOrO pelieHus 3amadd  Tpedyercs pa3padboTarth
aBTOMATH3WPOBAHHOE pEIICHHEe B BHJIE MPOrPaMMHO-UH(DOPMAIIMOHHOTO KOMILIEKCa C
snementamu CAIIP.

6) [Ipo6iIeMHO-OpUEHTHPOBAHHAS CUTYAIHs: TPOBEACHUE PETJIAMEHTHBIX PEMOHTHBIX
paboT BO BpeMs TEXHHYECKOTO OOCITYXMBAHHS TEXHOJOTHYECKOTO O0OpYJOBaHUS Iiexa
noTpedoBaJI0 OT MEXaHHWKa IIeXa pPacCYUTAaTh NPHUBOJ, MEXaHU3MOB [UJIS BBITIOJHEHUS
MOHT@XHBIX pabot. Ilpemmonaraercs peanm3oBath NPUBOJ B (opMe OIHOCTYIIEHYATON
TUTOCKOpeMeHHOU mepenadn. [ 3¢ dekTuBHOTO peleHus 3anaun TpeOdyeTcs pa3padoTaTh
ABTOMATH3UPOBAHHOE pEIICHHE B BHJIE MPOTrPaMMHO-UH(DOPMAIIMOHHOTO KOMILIEKCa C
snementamu CAIIP.

7) IIpo06iieMHO-OpUEHTHUPOBAHHAS CUTYAIHsI: IPOBEACHUE PETJIAMEHTHBIX PEMOHTHBIX
paboT BO BpeMs TEXHHYECKOTO OOCITYKMBAHHS TEXHOJOTMYECKOTO O0OpYJOBaHUS Iiexa
noTpedoBaI0 OT MEXaHHWKa IIeXa pPacCYUTATh NPHUBOJ, MEXaHU3MOB [UJIS BBITIOJHEHUS
MOHTaXHBIX pabor. Ilpeamonaraercs peanm3oBath NPUBOJ B (opMe OIHOCTYIEHYATON
KJIMHOpPeMeHHOW mepenayn. s apdexTuBHOrO pemeHus: 3agadn Tpedyercs pa3padoraTh
ABTOMATH3WPOBAHHOE PEIICHHE B BHJIE MPOTrPaMMHO-UH(DOPMAIIMOHHOTO KOMILIEKCa C
anementamu CAIIP.

Kpurepuu oueHku:

Kputepuit MakcumanbHOU OTICHKH — 9 6ayioB

1) mpu pelieHUH 3a7a4d TPaAMOTHO M B IOJHON Mepe BBINOIHEH (YHKIIMOHAIbHBIH
aHaJn3, IPOBEJICHA IEKOMITO3HIINS OCHOBHOM (PYHKIINH, ONIPEICIICHBI BCE €€ COCTABIISIONINE,
NOCTpOeHA (PYHKIIMOHATIBHAS CXEMA;

2) Ha ocHOBE (h)YHKIIMOHAJIBHOI'O aHaju3a IMPOU3BEICHA CTPYKTypHAs KOMITO3UIUS
CHCTEMBI, OTIpEICTICHBI BCE JIEMEHTHI MTPOSKTUPYEMOW CUCTEMBI, pa3padoTaHa CTPYKTypHas
CXeMa C TIOJIHBIM ¥ TPAMOTHBIM OIHCaHUEM,;

3) Ha OCHOBE CTPYKTYpHOW CXeMbl pa3paboraHa MojayibHas cTpyktypa CAIIP,
OTIPEJICIICH COCTAB M Ha3HAYCHUE KAXKIOTO MOTYJIS;

4) pa3paboTaHO MaTeMaTHYeCKoe 0OecleueHHe CUCTEMbI — MaTeMaTHYeCcKask MOJIEb,
OTIPEJICIICH ATOPUTM PEATU3AIUH PEIICHUS,

5) paspaborano 00ocHOBaHHE IO HHGOPMAIMOHHOMY OOECIICYCHHIO, OIpe/eIeHa
CTpyKTypa 0a3bl JaHHBIX WM (HalIOB NaHHBIX, MPOJAYMAHO OOECIEYCHHE IIETOCTHOCTH
UH(POPMAIIMOHHOTO O0ECTICUCHNUS;

6) pa3paboTaHO OOOCHOBAaHHWE IO MPOTPAMMHOMY OOECIICUYCHHIO, BBIOpaH BEChH
KOMIUICKC TporpamMMm Ui peaju3alldid CHCTeMbl — CHCTEMHOEe, NPHUKIAJIHOE U
WHCTPYMEHTAJIBHOE MPOTrPaMMHOE 00eCIIeUeHuE;

7) pa3paboTaHO 00OCHOBAaHHE 10 TEXHHUYECKOMY OOCCIICUECHHIO, ONTHMAIbHO BHIOpaH
KOMILIEKC TEXHHUECKUX CPEJICTB, nepudepuitnoe 00opya0BaHue;

8) paspaboran MeXMOAyIbHBI HHTepdelic u uHTepdeic Mmoab30BaTEN,
oOecreunBaroNuii B3aMMOJICHCTBUE C MPOSKTUPOBIIUKOM B TUATIOTOBOM PEKUME PaOOTHI;

9) mosy4eHHOE pEIleHUe YCICIIHO 3alIUIIeHO BO BPeMsl MyOJUYHOTO 0OCYKICHHUS B
rpyrmre.

Kpurepnii ouenkn Ha 7/ 6a/10B



1) npu peleHuy 3a1a9n JOCTaTOYHO IPAMOTHO BBINOIHEH (DYHKIIMOHAIBHBIN aHAJIH3,
NPOBEACHA JICKOMITO3UIIMS OCHOBHOW (DYHKIIMH, OIpENEICHbl TMPAaKTUYECKH BCE €¢
COCTaBIISAIOIINE, TOCTPOCHA (DYHKIIMOHATBHAS CXEMA,;

2) Ha OCHOBE (YHKIIMOHAIBHOTO aHaJIHM3a MPOH3BElCHA CTPYKTypHAs KOMITO3UIIHSI
CHCTEMBI, OTpeACNCHbl DJIEMEHTHl TPOCKTUPYEMOW CHCTEMBI, pa3padoTaHa CTPYKTypHas
CXxeMa C €€ OINHWCAaHWeM, [OMyIIEHbl HEKOTOpble OIMOKH TPU  COMOCTABICHUU
(GYHKIIMOHAIBHBIX U CTPYKTYPHBIX 3JIEMEHTOB CHCTEMEI,

3) Ha OCHOBE CTPYKTypHOW CXeMbl pa3paboTaHa MojyibHas cTpykrypa CAIIP,
OTIPEICIICH COCTaB U Ha3HAUCHUE KaXKOTO MOJTYJIS;

4) pa3paboTaHO MaTEeMaTHYECKOE 00ECIeUCHNE CHCTEMbl — MaTeMaTHUCCKas MOJICIb,
OTIpENICTICH ATOPUTM PEANH3AIMN PEIICHUs, IPH TOCTPOCHUH aJTOPUTMA MPEATIOKEHBI HE
04eHb (P (HEKTUBHBIC PEIICHUS;

5) paspaboraHo 000CHOBaHWE IO WH(MOPMAIMOHHOMY OOECIICYCHHIO, OIpE/eIICHa
CTpYyKTypa (aiiyioB JaHHBIX, 0a3a TaHHBIX HE UCTIOJIH30BAHA;

6) pa3paboTaHO 00OCHOBAaHHE MO MPOrPAMMHOMY OOECIICUEHHUIO, BHIOpAH KOMILIEKC
nporpamMMm JUIsl pealiu3alldd CHCTEMbl — CHUCTEMHOE, MPHKJIATHOEC M HMHCTPYMEHTAJIbHOE
nporpaMMHOe oOecrieueHre, BbIOOp HE BIOJHE OOOCHOBaH WM HE B TIOJHOW Mepe
palroHaJIeH,

7) pa3paboTaHO OOOCHOBAHHME IO TEXHHYECKOMY OOCCIIEUCHHIO, BHIOPAH KOMILIEKC
TEXHUYECKHX CPENCTB, nepudepuitHoe o00OopyaoBaHHE, BBIOOP HEKOTOPBIX JJIEMEHTOB
000py10BaHMS HE ONTHUMAJICH;

8) paspaboran MeXMOAYyIbHBIA HHTepdelic U  uHTepdeic Mmoab30BaTEN,
oOecreynBarouii B3aUMOJICHCTBUE C MPOSKTUPOBIIMKOM B JHAJIOTOBOM PEXHUME PabOThI,
IIPU OpTaHU3AIUNA B3aMMOJICHCTBUS MOJYJICH JOIMYIICHBI HEOOIBINE OMMOKY, CHIKAIOIIINE
3¢ (HEeKTHBHOCTD MEepPeIauu yIPaBICHUS WIHA JaHHBIX,

9) nosy4eHHOE PELICHUE XOPOIIO 3aIIUIICHO BO BPEMs IMYOJUYHOTO OOCYKICHUS B
rpyImIe, IMEIOTCSl HE3HAYUTENIbHbBIE OITUOKU TIPU apTyMEHTAIIUU CBOMX JOBOJIOB M PEIICHHIA.

Kpurepuii MUuHMMaJIbHOM OlleHKH — 5 0aJL/10B

1) npu pemieHuH 3aaa4d C OMMKOKAMH WJIM HE B MOJHOW Mepe BBIOJHEH
(YHKIMOHABHBIA aHaK3, TMPOBEIEHA JEKOMIIO3ULMS OCHOBHOM (DYHKIMH, YaCTUIHO
OTIpeNIeJICHBl BCE €€ COCTAaBISIONIAE, C HEKOTOPBIMH TOTPEIIHOCTSIMH IOCTPOCHA
byHKIIMOHANIbHAS CXEeMa,

2) Ha OCHOBE (YHKIMOHAIBHOTO aHaJIHM3a MPOM3BElEHA CTPYKTypHas KOMITO3UIIHS
CHCTEMBI, OTpeACNCHbl AJIEMEHTHl MPOCKTUPYEMOW CHCTEMBI, pa3pabdoTaHa CTPYKTypHas
cXema, JOMYyIIeHbl OIMOKK NpHU OMNpeaeieHnd (PyHKIIMOHATBHOIO HAa3HAYEHUS HEKOTOPBIX
AJIEMEHTOB, B OMMCAHUH CTPYKTYPBI UMEIOTCSI HETIPABUIIbHBIE TOJIKOBAHMUS,

3) Ha OCHOBE CTPYKTypHOW CXeMbl pa3paboTaHa MojyibHas cTtpykrypa CAIIP,
OTIpeIeJICH COCTaB M Ha3HAuUCHUE MOYJICH;

4) pa3paboTaHO MaTeMaTHYecKoe 00ECIeYeHHE CUCTEMbl — MaTeMaTHUECKash MOIEIb
COJICPKUT HEKOTOPOE KOJIMYECTBO OIIMOOK, AJITOPUTM peau3aluu perieHus HedhexkTuseH
WA HEJIOCTAaTOYHO TOYEH,;

5) paspabotaHo HeCIOXKHOEe HWH(POPMAIMOHHOE OOecreueHne, OTCYTCTBYIOT
ABTOMATH3WPOBAHHBIE PEIIECHUS IO BHIOOPY JTAHHBIX;

6) paspaboTaHo OOOCHOBaHHE I10 MPOrPaMMHOMY OOCCIICUCHHIO, BBIOpAH
MUHUMAaJIbHBIA KOMIUIEKC MPOrpaMM Ui pealii3allii CUCTEMbl — MpU BbIOOPE JTOIMYIICHBI
OLIMOKH, CBA3aHHBIE C UCTIOIb30BAaHUEM HEA(P(PEKTUBHBIX MPOTPAMMHBIX CPECTB;

7) pa3paboTraHo 00OCHOBAHHE IO TEXHHYCCKOMY OOECIICYEHMIO, BHIOpAH KOMILIEKC
TEXHUUYECKHUX CPEJICTB, NepudepuitHoe 000pya0BaHNE, AOMYIIEHbI



OIMOKH, CBS3aHHBIC C HEPAIMOHAIBHBIM HCIIOJIB30BAaHUEM OOOPYAOBAHHUS WU TUIOXOU
COBMECTUMOCTH,

8) paspaboran MexXMOIyJbHBIH HHTepdelic W  uHTepdeldc moiab30BaTEN,
oOecreunBarOmuii MUHUMAIBHOE B3aMMOJICHCTBAE C IMPOCKTUPOBIIUKOM, COBEPIICHHO
OTCYTCTBYET CUCTEMa MTOMOIIIH;

9) moJy4YeHHOE pEIleHHE YOBJIETBOPUTEIBHO 3alHUIIEHO BO BpEeMs IYOJHYHOTO
00CyXKJIeHUs B TpYMIIE.

Kpurepnii oneHkH «HeyA0BJIEeTBOPHTEILHOY!
OneHka «HEYyJIOBJIETBOPUTEIIBHO» BBICTABIISIETCS B TOM CIIy4ae, €CIU HE BBIINOJIHEH
XO0Ts Obl OAVH IMYHKT KPUTEPUEB MUHUMAIbHON OLICHKHU.



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

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduas/nporpamma; _ «O0opynoBanue HedTerazonepepadbOTKmI»
(raumenosanue)

KomnuiekT 3axanuii 1Jis1 pacyeTHO-rpauueckoil padboTsl

o gucrurummae 51.B.13 CucreMsl aBTOMATH3HPOBAHHOIO IIPOESKTUPOBAHUS
(Haumenosanue oucyuniumnsl)

Tema 6: Paszpadorka CAIIP Ha ocHOBe WHCHOJb30BAHUS PAJIMYHOIO
NMPOrpaMMHOI0 odecrevyeHunst

KonTtponpHass pabora mnpeaHazHayeHa Ui OIpPENETCHUS CTENEHU YCBOCHHS
CTyJCHTaMHu MeToa napamerpuueckoro mozaenuposanus B CAD\CAE-cucremax.

TpeboBanwus:

1) yeprek, TEHEPUPYEMBIH MOJEIbIO, JOHKEH COCTOATh M3 HECKOJBKUX 4YacTeH,
pa3MenaeMbIX B Pa3HbIX CIIOSX;

2) MOJDKHO OBITh 00S3aTEIbHO MPEAYCMOTPEHO YCIOBHOE BBIMOJHEHHE HEKOTOPBIX
napaMeTpUIeCKuX KOMaH]I;

3) Mojenp JODKHA COXPAHIThCS HA JHUCKE B BHJIC NapaMETPHUYECKOro OJioKa,
JIOITy CKAIOIIee MHOTOKPAaTHOE UCTIOIh30BAHHUE,

4) wmozaenb I0/DKHA OBITh pa3paboTaHa Ha OCHOBE MHHHMAIbHOIO KOJIHYECTBA
napaMeTpUIecKuX KOMaH]| — TpeOyeTCss ONTUMHU3UPOBATH MOJIEh 110 YUCITY KOMaH/ 33 CUET
NPAaBWIBHOTO BHIOOpPAa W WCIOJIB30BAaHUSA KOMaHA MOAM(PHUKAINNA — TIPIMOYTOIbHBIN
(moJsIpHBIN) MacCHB, 3epKaIbHOE OTOOPAKEHUE U JIP.

BapuanTt 1
Hcnonb3yst cBOOOAHO-pacTIpOCTpaHIEMYyIO ISl yUEOHBIX IIeNIeil BEPCHIO MPOTPaMMBbI
APM Graph Lite, paspaborath mapaMeTpUYECKyI0 MOJAEAb ISl aBTOMaTH3allMH
NPOCKTUPOBAHUS LIUJIMHIPHUECKOM MPsiMO3y0oii epeaayu.

Bapuant 2
Hcnonb3yst cBOOOIHO-PACTIPOCTPAHAEMYIO I YY€OHBIX IIeel BEPCHIO MPOrpaMMBbl
APM Graph Lite, pa3paborarh mapaMeTpUYECKyH0 MOJACIL JJIS aBTOMaTH3alHH
HPOCKTUPOBAHUS [IMIIMHAPHYECKON KOCO3y0OH mepeadu.

Bapuant 3
Hcnonb3yst cBOOOAHO-pACTIPOCTPAHICMYIO JIJISl YUEOHBIX IIeJIeH BEPCHIO MPOTrpaMMbI
APM Graph Lite, paspaborarh mnapaMeTpUYECKyI0 MOJACIL JJIS aBTOMaTH3aI[HH



NPOEKTUPOBAHUS MPsIMO3y00ii KOHMYECKO# mepenayn. Bapuant 2

Bapuaur 4

Hcnonb3yst ¢cBOOOIHO-pACTIPOCTPAHICMYIO JIJIS YUCOHBIX IIeJIeH BEPCHIO MPOTrpaMMbI
APM Graph Lite, paspaborarh mnapaMeTpUYECKyI0 MOJAEIL JIJIS aBTOMaTH3al[HH
HPOCKTUPOBAHMS YSPBIUHOM MepeTadH.

Bapuant 5

Hcnonb3yst cBOOOIHO-paCTIpOCTPAHIEMYIO 7Sl YUEOHBIX IIeNIei BEPCHIO MPOTPaMMBbI
APM Graph Lite, paspaboraTh mnapaMeTpHUYECKyl0 MOJEIb Ui aBTOMATH3AI[UH
MPOSKTUPOBAHUS IIETTHON TIepeIavun.

Bapuaur 6

Hcnonb3yst cBOOOIHO-pACTIPOCTPAHICMYIO JIJIS YUCOHBIX IIeJIeH BEPCHIO MPOTrpaMMbI
APM Graph Lite, paspaborarh mnapaMeTpUYCCKYI0 MOJACIL IS aBTOMAaTH3al[HH
MPOCKTUPOBAHMS NIOCKOPEMEHHOM MepeIayu.

Bapuant 7

Hcnonb3yst cBOOOAHO-pacTIpOCTpaHIEMYIO ISl yUEOHBIX IIeNIei BEPCHIO POTPaMMBbI
APM Graph Lite, paspaborarh mapaMeTpUYECKy0 MOJAEIb IS aBTOMaTH3alMH
MPOSKTUPOBAHUS KIIMHOPEMEHHOW Mepeaayn.

Bapuant 8
Ncnonb3yst cBOOOIHO-pACTIPOCTPAHIEMYIO IJi YUYEOHBIX 1IEJeil BEPCUIO MPOTPaMMBI
APM Graph Lite, paspaborarh mnapaMeTpUYECKyH0 MOJACIb IS aBTOMaTH3alMH
IPOEKTHUPOBAHUS KOHUYECKOM MPsAMO3yOoi epeiayu.

Bapuant 9
Hcmonb3ysi cBOOOTHO-PACTIPOCTPAHSAEMYIO U YY€OHBIX IIeeld BEPCHIO MPOrPaMMBbI
APM Graph Lite, paspaborarh mnapaMeTpUYECKYI0 MOJACIb JJIS aBTOMAaTH3al[HH
MPOCKTUPOBAHMS KOHMUYECKON MPsiM0o3y0oii mepeaayun. Bapuant 2.

Bapuant 10
Hcnonb3yst cBOOOAHO-pacTIpOCTpaHIEMYIO ISl yUEOHBIX IIeNIeil BEPCHIO POTPaMMBbI
APM Graph Lite, paspaborarh mapaMeTpUYECKy0 MOJAEAb IS aBTOMAaTH3allMH
IPOCKTUPOBAHUS YEPBSIUHON nepenaun. Bapuant 2

Bapuanr 11

Hcnonb3ys cBOOOIHO-pACTIPOCTPAHIEMYIO ISl YICOHBIX IIeNIel BEPCHIO MPOrPaMMBI
APM Graph Lite, paspaborarh mnapaMeTpUYECKyH0 MOJACIb IS aBTOMaTH3alMH
POEKTUPOBAHUS LIETTHOM Tiepenaun. Bapuant 2

Bapuanr 12

Hcmonb3yst cBOOOTHO-PACTIPOCTPAHAEMYIO U YY€OHBIX IIeeld BEPCHIO MPOrPaMMBbI
APM Graph Lite, paspaborarh mnapaMeTpUYECKyI0 MOJACIb JJIS aBTOMAaTH3aI[HH
POEKTUPOBAHMSI IOCKOPEMEHHOM repeaaun. Bapuant 2

BapuanTt 13
Hcnonb3ys cBOOOIHO-pACTIPOCTPAHIEMYIO /ISl YI€OHBIX IIeJIel BEPCHIO MPOrPaMMBI
APM Graph Lite, pa3paborarh mnapaMeTpUYECKyH0 MOJACTL JJIS aBTOMaTH3allHH



POEKTUPOBAHMS KIMHOPEMEHHOU niepeaadn. Bapuant 2

Bapuant 14

Hcnons3yst cBOOOAHO-paCTIpOCTpaHIEMYIO sl yUEOHBIX IIeNIeil BEPCHIO MPOTPaMMBI
APM Graph Lite, paspaborath mnapaMeTpUYCCKyI0 MOJAEIb JJIS aBTOMAaTH3aI[HH
IPOEKTUPOBAHUS IIIEBPOHHOM Mepeaayu.

BapuanTt 15

Hcnonb3ys cBOOOIHO-pACTIPOCTPAHIEMYIO JIJIsl YI€OHBIX IeJIel BEPCHIO MPOrPaMMBI
APM Graph Lite, pa3paborarh mnapaMeTpUYECKyH0 MOJACIL JJIS aBTOMaTH3alMH
NPOCSKTUPOBAHMS MEBPOHHOU Niepeaadn. Bapuant 2

Kpurepuu oueHku:
Kpurepuii MakcumaibHo# oneHkn — 9 6a/ioB

Brinoninens! Bce TpeboBanus 3aganus kK padote. Komanael cpabarbiBaioT 6€3 ommooK,
pa3OuBKa SJIEMEHTOB T€HEPUPYEMOIo 4YepTeka BBHIMONHEHA TPaMOTHO B COOTBETCTBUE C
(YHKIMOHAIBHBIM HJIM CTPYKTYpPHBIM Ha3Hau€HUEM, B MOJENb 3aJ0KEHO HECKOJIBKO
napaMeTpUYecKNX KOMaH/ C YCIOBHBIM BBHIMIOJIHEHHWEM, COXPAHEHHBIN MMapamMeTpUdecKuid
O0mok 0e3 omuOOK BCTaBISIETCS B HOBBIM YEepPTEX M B 3aJaHHOE MECTO, TPaMOTHO H
panMoHaNbHO BbIOpaH HAOOp NapaMeTpUYecKMX KOMAaHJ, MaKCHMaJbHO MCIIOJIb30BaHBI
NPUBSI3KU DJIEMEHTOB K TOUYKaM YepTeKa.

Kputepuii ouenku Ha 7 6a/10B

BrimostHeHb! Bce TpeboBanus 3aganus K padbote. Komanaer cpabateiBatoT 6€3 OmmooK,
pa30uBKa DJIEMEHTOB T€HEPHPYEMOTO HYepTEKa BBIMOJIHEHA C HEOONBIIUMHU OMIMOKAMHU C
TOYKH 3peHUs UX (PYHKIHOHAIBHOTO WJIM CTPYKTYPHOTO Ha3HAYEHHs, B MOJEb 3aJI0KEHO
MaJO0  [apaMeTPUYeCKUX  KOMaHJ, C  YCIOBHBIM  BBIIIOJIHEHHUEM,  COXPAaHEHHBIN
napaMmeTpudeckuil 6510k 6e3 omKrOOK BCTABIISAECTCA B HOBBIM YEPTEX U B 3aJJaHHOE MECTO, pU
BbIOOpE MapaMeTpUYEeCKMX KOMAaH]I HCIOJIb30BaHbl HE BIIOJIHE OMNTUMAalbHbIE PEIICHHUS,
BBINOJIHEHUE BCETr0 KOMITJIEKCa KOMaH/I 3aMeJIJIEHO.

Kpurtepnii MUHUMAIbHON OLIEHKH — 5 0aJ1J10B

BoimonHensl He Bce TpeboBaHus 3afaHus kK padore. Komanawsl cpabaThiBalOT C
HEKOTOPHIMH OIMMOKAMH, pa3OMBKa 3JIEMEHTOB T'C€HEPUPYEMOI'O UYEpTEkKa BBHIMIOJHEHA HE
OYEeHb TPAMOTHO C HapylleHUEeM (PYHKIMOHAIBHOTO WM CTPYKTYpPHOTO Ha3HA4YCHUS, B
MOJENIb HE 3aJI0KEHbl IapaMETPUYECKHE KOMaHIbl C YCIOBHBIM BBIIOJHEHUEM,
COXpaHECHHBIA TMapaMeTPUUYECKUN OJIOK C HEKOTOPBIMH OMIMOKAMHU BCTAaBIISIETCS B HOBBIU
YepTeX, TSHKENIO TmoaAdupaeTcs 3aJaHHOE MECTO, HEpalMOHAbHO BbIOpaH HaOOp
napamMeTpuyecKux KOMaHJl — MOJIEJIb OCHOBaHa Ha OOJIBIIOM KOJIMYECTBE MPOCTHIX KOMAaH],
IJI0XO MCIOJIb30BaH MEXAaHU3M MPUBA30K 3JIEMEHTOB K TOUKAM YEpPTEXKaA.

Kpurepuii oeHKH <HEYI0BJIETBOPUTEIbHO!

Ecnu xoTsi Obl OMH M3 MEPEYMCICHHBIX KPUTEPHEB i MHUHUMAJILHOW OICHKH HE
COOJTFO/TaeTCs, BBICTABIIACTCS OLICHKA «HEYJIOBJICTBOPHTEIBHO», paboTa BO3BpallacTCs Ha
TOpaboTKY.



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

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduas/nporpamma; _ «O0opynoBanue HedTerazonepepadbOTKmI»
(raumenosanue)

Tembl pedepaToB

o pucimiuimae b1.B.13 CucreMsl aBTOMAaTH3HPOBAHHOIO IIPOEKTUPOBAHUS
(raumenosanue oucyunaumvl)

Tema 7. O0630p u aHau3 HanOoJ1ee U3BeCTHBIX coBpeMeHHbIX CAIIP

1. O630p u ananu3 cranpaproB P® B oOnactu cucTteM aBTOMAaTU3UPOBAHHOTO
IPOEKTUPOBAHUS.

2. CpaBHuTenbHBIH aHanu3 cnoco0oB kimaccudukamuu CAIIP B coorBeTcTBUM CO
cranaaptamu PO 1 o01menpuHATON MEXIyHApOAHON KIacCU(pUKAIIUEH.

3. O630p coBpemenHbix CAD/CAE/CAM-cricTeM HUKHETO YPOBHSI.

4. 0O630p coBpemenubix CAD/CAE/CAM-cucteM cpetHero ypoBHH .

5. 0630p coBpemennbix CAD/CAE/CAM-cuctem BepXHEro ypoBHSI.

6. CucreMbl ~ aBTOMAaTU3UPOBAHHOTO  NPOSKTHPOBAHUS B  XHUMHYECKOW W
He(PTEXUMHUECKON MPOMBIIIIEHHOCTH.

7.CucreMbl  aBTOMAaTHU3MPOBAHHOTO MPOEKTUPOBAHMS B  IMPOMBIIUIEHHOM H
IPaXKJIaHCKOM CTPOUTEIIHLCTBE.

8. TeepaoTenbHOE MOAETUPOBaHKe NpH pernieHnu 3aaad CAIIP.

O. BrinmonHeHne TEKCTOBOM M TpauUecKOd MOKYMEHTAIMH C TOMOIIBIO CHCTEMBbI
CAD/CAE Ackon KOMITAC 3D.

10. BeimmosnHenne Mexanudeckux pacuetoB ¢ momomipio  CAD/CAE - mnakera
WINMACHINE.

11. ABTOMaTHU3UPOBAHHOE MPOEKTUPOBAHHE XWMHUKO-TEXHOJIOTHUYECKUX IPOIIECCOB C
nomorsto nporpammbl CHEMCAD.

12. O630p " aHau3 (yHKUIMOHAIBHOCTH COBPEMEHHBIX CBOOOIHO-
pacnpoctpansembix CAD/CAE/CAM — cucrem.

13. Ilpumenenue CAIIP npu pemieHnu 3aay KOHCTPYUPOBAHMS M pacueTa XMMHKO-
TEXHOJIOTUYECKUX MPOLIECCOB U MIPOU3BOJICTB.

14. Bompockl opranuzannonHoro obecrneuenus CAIIP Ha npeanpusTHsSX XUMHKO-
TEXHOJOTUYECKOTO MPOpuIIs.

15. [Ipumenenue CAIIP B 1unaoMHOM IPOEKTHPOBAHUMU.

16. MupoBoii onbIT mpuMeHeHus cpenacTB papadorku CAIIP mpu mpoexTupoBaHUH
00BEKTOB XMMHUKO-TEXHOJIOTUYECKON OTpaciiu.

17. Ipumenenue CAIIP B mpou3BOACTBEHHBIX TEXHUYECKUX CHUCTEMAX PEATbHOTO
BpPEMEHU.



Kpurepun oneHku:

MunumanpHOe 4YHMCIO OalioB — 5 Oa/sioB BBICTABISIETCS MPU HEIOCTATOYHOM
CTETICHU PACKPBITUS TEMBI B XOJ/I€ CBOETO BBICTYIUICHUS, TIPUBEICHUS HEYETKUX apTyMEHTOB
U HE BIIOJIHE aKTHBHOE YYacTHE B JIUCKYCCHU IO MpoljemMe, KoTopasi OblLla pacKphiTa B X0JI¢
JIOKJIaja.

MaxkcumansHoe uuciao OamoB — 9 0ayuioB BBICTaBISETCS TPU  TMOJHOIEHHOM
PacCKpBITHM TEMBI B XOJI€ CBOETO BBICTYIUICHHSI, TPUBEICHUS UYETKUX apryMEHTOB U
JI0Ka3aTeNbCTB, a TAaKKe aKTUBHOE y4YacThe B JUCKYyCCHM IO TpoOieme, KoTopas Obuia
packpsITa B X0/1€ JOKJIA/a.



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

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduas/nporpamma; _ «O0opynoBanue HedTerazonepepadbOTKmI»
(raumenosanue)

Tempbl nj15 codeceqoBaAHUSA

o gucruiumimae 51.B.13 CucreMsl aBTOMATH3HPOBAHHOIO IIPOEKTUPOBAHUS
(raumenosanue oucyunauml)

Tema 3. CTpykTypa  Ha3HadyeHue 3j1eMeHTOB CAIIP

1. Ocobennoctu tepmunonorun CAIIP B cooTBeTcTBUE CO cTaHAapTOM PO.

2. CAIIP kak opraHu3alliOHHO-TEXHHYECKasi CUCTEMA.

3. MecTo KOJUIeKTUBA TPOSKTUPOBIIUKOB B CTpykType CAIIP.

4. Bunwl ooecnieuenus CAIIP, onpenensieMbie CTaHAAPTOM.

5. Texunueckoe oobecnieuenue CAIIP.

6. [Iporpammuoe obecrieuenne CAIIP.

7. Jluarsuctuyeckoe oodecneuenue CAIIP.

8. Undopmanmonnoe obecneuenne CAIIP.

9. Yro mpeacTasiseT codbort Meroaudeckoe obecneuenne CAITP?

10. Opranmzarmonnoe odecrieuenue CAIIP.

11. Marematuueckoe obecnieuenue CAIIP.

12. OnnoyposneBasi CAIIP.

13. IsyxyposueBasi CAIIP.

14. YcrpoiicTBa, BXOJAIIME B COCTAaB KoMIUIeKca TexHudeckux cpeacts CAIIP.

15. Poinb cepBepa B komiuiekce Texuudeckux cpeacts CAIIP.

16. YcrpoitictBa BBoga CAIIP.

17. Ycrpoiictea BeiBoga CAIIP.

18. Kitaccer mporpammuoro obecnieuennst CAIIP.

19. Knacc cuctemHoro nporpammuoro obecrneuenust CAIIP.

20. Knacc npuknaanoro nmporpammaoro ooecrneuenust CAIIP.

21. Knacc uHCTpyMEHTaIbHOTO TporpammHuoro obecneuenust CAITP.

22. TlporpaMMbl WJIM TPOTPAMMHBIC TAKEThI, KOTOPHIE MOXXHO OTHECTH K KJIaccy
cuctemMHoro nporpammuoro odecneuenust CAIIP.

23. IlporpaMMbl WM TPOTPAaMMHBIC TAKEThI, KOTOPHIE MOXXHO OTHECTH K KJaccy
npUKIagHOro nporpaMMHoro odecneuenust CAIIP.

24. TlporpaMMbl WM MPOTpaMMHbBIE MaKEThl, KOTOPbIE MOXXHO OTHECTH K KJaccy
WHCTPpYMEHTaIbHOTO nporpammuoro obecneuenus CAIIP.

25. SI3pIKH, KOTOpBIC HCIIONB3YIOTCS B KAa4YECTBE JIMHTBUCTUYECKOTO OOCCIICUCHHUS
CAIIP.



26. [Tonkmaccel, Ha KOTOpBIE TIOapa3aeisiercs nHpopmaronHoe obecneuenue CAIIP.

27. BuemammaHoe nHpopmarmonHoe ooecrieuenue CAIIP.

28. Baytpumammunoe nnpopmarmontnoe odecneuenune CAIIP.

29. TlpuHnunuanpHOE OTIIMuUe 0a3bl JaHHBIX OT (haiimoB maHHbIX CAIIP.

30. Knaccsl 6a3 JaHHBIX, KOTOPbIE MOTYT HcTonb3oBaThesi B CATIP.

31. OcobenHOCTh penanuoHHbIX 0a3 qanHbIx CAIIP.

32. Ilonneprkka ccbuTOYHOM TienocTHOCTH 0a3bl JaHHbIX CATIP.

33. Turmel cBsA3eH, KOTOPHIE UCTIONB3YIOTCS B 0azax gaHHbIXx CAIIP.

34. Ilenu ucnonp30BaHMS 3ampocoB B 6azax qanHbix CAIIP.

35. Opranuzanus CTaHAAPTHOTO JHAJIOTa TIOJB30BaTeNsl C MPOTPAMMHBIM |
uH(popmanoHHbIM obecnieueHussmu CAIIP.

Kpurepuu oueHku:

MakcumainpHoe 4uciao OamioB — 9 0ayuioB BBICTABIISAETCS €CIM coOeceqoBaHue
IPOTEKaeT MPH aKTUBHOM OOMeHe MH(pOopManueld MeXAy CTyJICHTAaMH U TpeojaaBaTelieM;
BOIIPOCHI M OTBETHI CIIEAYIOT C O0OEUX CTOPOH; OTBETHI MOJHOIEHHBIE W Pa3BEPHYTHIC; BO
BpeMsi co0eceIOBaHMsI CTYACHTHI TIOIHUMAIOT HUHTEPECHBIC U OPUTHHAIILHBIC MPOOJIEMBI.

MuHnumManbHOE YHCI0 OalioB — 5 0a/uIoB BBICTABIISCTCS IMPH MPEHUMYIIESCTBEHHO
OJIHOHATIPABIICHHOM TOTOKE HWH(OpPMAIIMK; OTBEThl CTYJIEHTOB OJHOCIOXHBIE U 0e3
Pa3bICHEHUH; BOMPOCHI HOCAT TPUBUAIBHBIA XapaKTep; BO BpeMs Oecelbl MPAKTHYESCKH HE
MIOJTHUMAIOTCSI OCTphIC MPOOJIEMBbI M HE MPUBOAATCS B KAueCTBE MPUMEPOB MPAKTUYCCKUC
CUTYaIUH.
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