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10.

Ilenu ocBoeHus AucuUIUIMHBL. [lepeueHb MIaHUpyeMbIX Pe3yIbTaTOB 00y4EHUSI.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMBbl.

CrpykTypa u conepKaHue JUCLIUILINHBIL.

[lepedyenp yueOHO-METOMUECKOT0 00ECTIeUSHHS U CAMOCTOSTENIbHOW PabOThI
o0yyaromuxcs M0 AUCLHUILINHE.

@DOH/1 OIICHOUHBIX CPEJICTB ISl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluK 00YYaroIuXcs 0
JUCLIUILINHE.

[lepeyeHb OCHOBHOM M JOTIOJHUTEIBHON y4eOHOH ITUTEepaTypbl, HEOOXOAUMOMN IJIi OCBOCHUS
JUCLUIUIAHBI.

[lepedens pecypcoB nH(POpMALIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn « HTepHeT,
HEOOXOIUMBIX ISl OCBOCHMSI JUCLIUILINHBL.

Metoanueckue ykazaHus Ui 00ydJarouXcst 10 OCBOSHHUIO TUCIUILTUHBI.

[lepeyeHb MHPOPMALMOHHBIX TEXHOIOTHUM, UCIIOJIB3YEMbIX IIPU OCYILIECTBICHUH
00pa30BaTeNBLHOTO MpoIiecca MO AUCIUIIINHE.

Onucanne MaTepruaaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM ISl OCYIIECTBICHHS
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.

IIpunioxenns k padodeii nporpamMmme JMCIHUIIIHHBI
[Tpunoxxenue 1. AHHOTaNMs pabodei MporpaMMBbl
[Tpunoxenue 2. [lpukpeniennsie (aiibt

ITporpamma coctaBieHa B cooTBeTcTBHH ¢ TpeboBanusmMu CYOC HUY MAMU, pazpaGoranHoro Ha
ociope ®I'OC BO mo nampasnenuto 15.03.04 ABroMaruzaius TEXHOJOTHYECKUX IIPOIECCOB H
MIPOU3BOJICTB

ABTOpBI IPOTPAMMBI:

TTonsaxkos O.A.

3aBeayromuii odecrneunBaroniei kaheapoi

TAOM

[Tporpamma ogoOpeHa:

3aBenyrouuii Beimyckatomien kagpeapoit TAOM  JlupekTop BhITyCKarouiero ¢puinaia

Bepcus: AAAAAAB38mM Koa: 000133979



1.

HEJW OCBOEHUA TUCHUIIJIMHBIL. IEPEYEHD IIJIAHUPYEMbBIX
KOMIIETEHIIUU U PE3YJIbTATOB OBYUYUEHMUSI.

[enbio ocBoeHUst AUCUUIIITMHBI CHCTEMBI aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS SIBIISETCS
JOCTHKEHHE CIEAYIONMX pe3ynbTaToB ocBoeHUs(PO):

N

Mudp

Pe3yabrat 00y4yeHus

1

3-1(IK-1)

3HaTh MCTOAblI aHaJin3a MCXOIAHBIX I/IH(I)OpMaIII/IOHHI)IX JAHHBIX JJId  MPOCKTUPOBAHUSA
TCXHOJIOTMYCCKUX MNPOLCCCOB MU3TOTOBJICHUA MPOAYKIHWU, CPECACTB U CUCTEM aBTOMATU3allUU,
KOHTPOJIA, TCXHOJOTMYECKOTO0 OCHAIIICHUS, TUATHOCTUKHU, HCHLITaHHﬁ, ynpaBjeHus npoueccamu,
JKU3HCHHBIM LUKJIOM HNPOAYKHHH U €€ Ka4YCCTBOM

V-1(TIK-1)

YMeTp y4acTBOBaTh B PadOTax IO pacueTy W IPOCKTHPOBAHHIO IPOIECCOB H3TOTOBIICHHS
NPOAYKIIMA W YKa3aHHBIX CpPEACTB M CHCTEM C HCIOJNB30BAaHHMEM COBPEMEHHBIX
WH(QOPMAIMOHHBIX TEXHOJIOTHI, METOZOB M CPEIICTB MPOSKTHPOBAHHUS

B-1(TIK-1)

BHa[leTI) HaBbIKaMU MPOCKTUPOBAHUSA TEXHOJIOTUUCCKUX MPOUECCOB U3TOTOBJICHUSA IMPOAYKIIUH,
Cp€ACTB U CUCTEM aBTOMATHU3AIMH, KOHTPOJISA, TEXHOJOTHYCCKOTO OCHAMICHUA, TUArHOCTHUKU,
HCHBITaHHﬁ, YIpPaBJICHUA ITpOoHeCcCaMu, JKUSHECHHBIM MUKIJIOM ITPOJYKIIUH

3-1(IIK-5)

3HaTh IMPOCKTHYIO U pa60qy}o TEXHUYCCKYIO OOKYMCHTAlUIO, ﬂeﬁCTBylomHG CTaHAapThl U
APYTYyI0 HOPMATUBHYIO JOKYMCHTALMIO B obmactu ABTOMATU3ANU TCXHOJIOTHMYCCKUX MTPOLECCOB
1 MPOU3BOACTB, UX IKCILUTyaTalUOHHOMY 06CJ'Iy)KI/IBaHI/IIO, YOpaBJICHUIO JKU3HCHHBIM LHUKJIOM
MNPOAYKIHU U €€ KaUuCCTBOM

V-1(ITK-5)

YMeTh pa3pabarhiBaTh NPOSKTHYI0 W pPabOdyl0 TEXHUYECKYIO JOKYMEHTAIMIO B OO0JIACTH
ABTOMATH3allMd TEXHOJOTHYECKUX TMPOIECCOB W MPOU3BOJCTB, HMX OKCIUTyaTal[HOHHOMY
00CITy)KMBAHUIO, YIIPABJICHUIO )KU3HCHHBIM LIUKJIOM IPOIYKIIMU U €€ KAaYeCTBOM

B-1(TIK-5)

Brnagers HaBBIKAMH y9acTHs B MEPONPHATHIX 0 KOHTPOJIO COOTBETCTBHS pa3pabaThIBaeMBIX
MPOEKTOB M TEXHUYECKON MOKYMEHTAIINH JACHCTBYIONINM CTaHAAPTAM, TEXHUIECKHM YCIIOBHSIM
W IPYyTHM HOPMATHBHBIM JIOKYMEHTaM

3-1(I1K-15)

3HAaTh OCHOBHEIE HWHCTPYMCHTAJIbHBIC CPCACTBA U CPCACTBA BBIUHMCIIMTCILHON TEXHUKHU npu
OpraHm3aiuu npoueccoB MPOCKTUPOBAHMS, U3TOTOBJICHUA, KOHTPOJIA U HMCIBITAHHUH OpOoAYKIIMHN

V-1(ITK-15)

YMeTp BBIOMpATh TEXHOJOTHH, MHCTPYMEHTANbHBIE CPEICTBA M CPEACTBA BBIYMCIHTEIHHOM
TEXHUKH MIPH OpPTraHU3aINH MIPOIECCOB MPOSKTHPOBAHUS, 3T OTOBICHNUS, KOHTPOJIS M HCTIBITAHUI
MPOJYKIHUH;, CPEICTBA U CHCTEMbl ABTOMATHU3allMM, KOHTPOJISl, JUArHOCTHKH, HUCIBITAaHUH,
yIpaBJieHUs] IPOU3BOACTBOM, KHU3HEHHBIM LIUKIJIOM MPOAYKIUHU U €€ KaYeCTBOM

B-1(IIK-15)

Brnagers HaBBIKAMH TIPIMEHEHHS CPEICTB BBIYNCIUTEIBHON TEXHWKH IIPH OpPTaHU3AIUN
MIPOIIECCOB MMPOEKTUPOBAHMS, H3TOTOBJICHHUS, KOHTPOJISI M UCTIHITAHUH MPOIYKINH

10

3-JITK-1

3HaTh MPUHIHUIIBI CO3aHNs TBEPAOTCIbHBIX Mo,ueneﬁ aeTanei/i " y3JI0B I/IS[[C.]'II/II\/’I aBHAIlMOHHOI'O
MAIIMHOCTPOCHMS B CICIUAIM3UPOBAHHOM ITPOTrPaMMHOM o0ecreueHnn.

11

V-JITK-1

YMeeT peaan30BbIBATh NPUHIIHMITEL CO3IaHMUS TBEPIOTEIBHBIX MOJEINEH qeTaiel M y37I0B.

12

B-JITIK-1

Brnageer HaBblKaMu CO3[JaHUS TBEPAOTENbHBIX MOJAETEH JAeTanell ©  y3JI0B H3AEIUi
ABHALIMOHHOT'O MAIIMHOCTPOCHHUSI.

[Tepeunciennnie PO SBISIIOTCS OCHOBOM 11711 HOPMHUPOBAHHMS CJICTYIONTUX KOMIETEHITUH!

N

Mudgp

Kovmnerennus

1

IK-1

CrocoOHOCTh cOOMpaTh W aHAIM3WPOBATH HCXOAHBIE WH(POPMAIMOHHBIC JaHHBIC IS
MPOEKTUPOBAHHS TEXHOJOTMYECKHX MPOLIECCOB MU3TOTOBICHHUS MPOLYKIUH, CPEJCTB U CHUCTEM
ABTOMATH3AllMK, KOHTPOJIS, TEXHOJIOIMYECKOTO0 OCHAIIEHHS, JIMArHOCTHKH, HCIbITAaHUH,
YIPABICHUS MPOIECCAMH, KU3HEHHBIM IMKJIOM MPOAYKIHHA M €€ KauyeCTBOM; Y4acTBOBATh B
paboTax Mo pacyery W MPOCKTUPOBAHHIO IPOIECCOB M3TOTOBJICHUS MPOAYKIIUH M YKa3aHHBIX
CPEICTB ¥ CUCTEM C HUCIOJIb30BAHUEM COBPEMECHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, METOIOB U
CPEJCTB MPOCKTHUPOBAHUS

I1K-5

CrocoOHOCTh y4acTBOBaTh B pa3pabOTKe (Ha OCHOBE MEHCTBYIOIIUX CTAaHIAAPTOB M JPYroi
HOPMATHBHOW JOKYMEHTAIH) MPOCKTHOW W paboyell TeXHWYEeCKOi MTOKYMEHTAlMH B 00JIaCTH
ABTOMATH3allMd TEXHOJOTMYECKUX TPOIECCOB W MPOM3BOJACTB, HX AKCIUTyaTaI[IOHHOMY
00CITy’)KMBaHWIO, YIPABICHUIO JKU3HEHHBIM IMKJIOM TIPOAYKIMH W €€ KadecTBOM, B
MEPOTIPUATHAX 10 KOHTPOJI COOTBETCTBHS pa3padaThIBACMBIX MPOCKTOB U TEXHHUYCCKOM
JIOKYMEHTAITUH JICHCTBYIOIIUM CTaHAAPTaM, TCXHUYCCKUM YCJIOBUSM H JPYTUM HOPMATHBHBIM
JIOKYMECHTaM
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JITTK-1

CrocoOHOCTh  CO3MaHUSl  KOMIBIOTEpHBIX 3D-mopnenelt  gertaneit W y370B  W3ACTUH
MAIIMHOCTPOCHHUS C MCIOh30BAHNEM CITCIIMATM3UPOBAHHOTO ITPOIPAMMHOTO 00CCICUCHHSL.

IK-15

Cnoco6HOCTh BI)I6I/IpaTI> TCXHOJIOT'HH, HWHCTPYMCHTAJIbHBIC CpeacTBa u CpeacTBa
BBIUHCIIMTEIbHON TEXHUKH npu oOpraHvsaliyi MOpOLCCCOB IMPOCKTUPOBAHUA, U3rOTOBJICHUA,
KOHTPOJIA U HCHBITAHUN OpoaAyKIUH; CpeACTBAa U CUCTCMbI aBTOMATU3allMU, KOHTPOJIA,
JHArdsoCTUKH, HCHLITaHHﬁ, ynpasJiCHUA [IPOU3BOJACTBOM, JKU3HCHHBIM HUKJIOM IMPOAYKIIUU U €€

Ka4yCCTBOM

2.

MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJBLHON ITPOT'PAMMBI.
JucuumimHa CUCTEMBI aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHUS SBIISETCS NPEAIIECTBYIOIIEH U

MOCIEAYIOLIEH TS CICAYIOIMX TUCIUIIINH:

N Hpez[mecn;yloume JAUCHUITINHBI Hocneuymume JUCHUIIINHBI
1 Opranu3zanus 6a3 gansbiX ([IporpamMHbie | ABTOMaTHU3alusl  yOpaBi€HUS KU3HEHHBIM
CpEeJICTBA yIIpaBJEHUsl JAaHHBIMU) LUKJIOM POJTYKLIUU
2 Teopust aBTOMAaTH4YECKOrO YIIPaBICHUS Cucremsl ¢ UITY
3 Maremaruka. Teopuss BepostTHocTed u | IIpenaurniuomHas npakTuka
MaTeMaTHuecKasi CTAaTUCTHKA
4 Marematuka. YucieHHBIE METOIbI Htorosas roc. arrecranus
S) DNEeKTpOTEXHHUKA U IEKTPOHUKA 2 IIpoexTupoBanue aBTOMAaTU3UPOBAHHBIX
CHCTEM
6 [IporpammMupoBaHue U aNrOPUTMHU3ALMs | 3allTa WHTEJUICKTyIbHOW COOCTBEHHOCTH
(ABTOpCKOE IIpaBO M MpPaBO IPOMBIILIIEHHON
COOCTBEHHOCTH)
7 VYyeOHas npakTuka 2 ABTOMAaTHU3UPOBAHHBIC CHUCTEMBI
TEXHOJIOTUYECKOM MOArOTOBKH MPOU3BOJICTBA
(Cucrembl aBTOMAaTU3UPOBAHHOTO
MPOCKTUPOBAHUS TEXHOJIOTHYECKUX
MTPOIIECCOB)
8 YuebHas npakTuka 1 HNuterpupoBannsie cucteMbl ACY TII
9 CxeMOTexXHHKa
10 Nudopmannonubie TEXHOJIOTUH
UG pPOBOro MOACITUPOBAHUS
11 WNuxeHepHas 1 KOMIIbIOTEpHAs rpaduka
12 TBepnorensHoe MoaenupoBanue (OCHOBBI
1M (POBOTO MPOTOTHITUPOBAHHS)
13 Teopus MalIuH u MEXaHU3MOB
(CTpyKTypHBIH U NTUHAMHYECKUN aHAN3
MEXaHU3MOB)
14 BoluncnuTenbHble MAIIMHBI U CETH
3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
OO11as TpyJI0EMKOCTh JUCIUILIHHBI COCTABISAET 4 3aueTHBIX(bIe) equHuUI(bl), 144 yaca(oB).
Moayas Pazgen Jleknuu | IIpaxkTny. | Jladopar. | KCP | CPC | Bcero Bceero ¢
3aHATHUA paﬁOTLI yacoB IK3aMEHaAMH
H
KYPCOBBIMH
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CucteMsl
ABTOMATU3MPOBAH
HOTO
MPOCKTUPOBAHMS
(6 cem)

Bsenenue B
ABTOMaTU3UPOBAHHOE

MPOEKTHPOBaHHUE

Texuuueckoe obecrieuecHre
CHUCTEM
ABTOMAaTHU3WPOBAHHOI'O

TIPOEKTHPOBAHUS

MaremaTnueckoe
obecrieueHre aHaInu3a

MPOEKTHBIX PEILICHUI

22

MaremaTnueckoe
ofeclieueHue CUHTE3a

MIPOEKTHBIX PEILICHUI

14

MeTonnueckoe 1

porpaMMHoe o0ecreueH1e

CHUCTEM

ABTOMAaTHU3NPOBAHHBIX

12

24 0 0 24

60

144

Bcero

36

36 0 0 36

108

144

3.1.Conep:xanne (IMIAKTHKA) THCHUIITTAHBI

B pazoene npusooumcs nonnwviil nepeyerb OUOAKMUYECKUX eOUHULY, NOONEHCAUUX YCBOCHUIO NPU U3YYeHUU

OAHHOU OUCYUNTTUHDL.

- 1. OcHOBBI aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS

- 2. Texunueckoe 0becreyeHne CUCTeM aBTOMaTU3UPOBAHHOTO POEKTUPOBAHUS

- 3. MaremaTrueckoe oOecrieueHre aHaTn3a MPOESKTHBIX PeIIeHu

- 4. MaremaTtudeckoe oOecrieueHue CHHTE3a MPOSKTHBIX PEIICHUI

- 5. MeTtoaudeckoe U MporpaMMHOE 00eCTIeYeHNE aBTOMATU3UPOBAHHBIX CUCTEM

3.2.Jlekuun

Pa3znen nucnunInHbBI

Oo0bem,
qacoB

Tema nexnun

Jnpakr.
eIMHHUIbI

1.1.BBenenue B
1 aBTOMAaTH3UPOBAHHOE
MPOCKTHPOBAHUE

Ilonsitue HWHXCHCPHOI'O MMPOCKTUPOBAHUS

1

1.1.BBeacuue B
2 aBTOMaTU3UPOBAHHOE
MPOEKTUPOBAHKE

ITonstre o CALS-TeXHONOTHX.

1.2. Texuuueckoe
obeclieueHue CUCTEM
ABTOMATH3HPOBAHHOTO
ITPOCKTHPOBAHHS

TpeboBanus, IPEABABIICMBIC K TCXHUICCKOMY
o0ecIeuYeHuIo.

1.2.Texuuueckoe
00eCICUeHHE CUCTEM
ABTOMATH3HPOBAHHOTO

ITPOCKTHPOBAHHS

Mertonst moctyna. Cetun Ethernet
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1.3.MaTtemarnyeckoe 3
TpeboBaHus K MATEMATHUECKUM MOJIENSIM U YUCIICHHBIM
5 o0eclieuenye aHaiau3a 2

. metonam B CAIIP.
MIPOEKTHBIX peleHUui

1.3.Maremarnueckoe 3
6 | obecreucHHe aHATH3A 4 MKD B mporpamMmax aHalu3a MEXaHHUECKOH IIPOYHOCTH.
HPOEKTHBIX PEIlEeHUIH

1.4 MaTtemaTHueckoe 4
7 obecrieyeHre CHHTE3a 2 MecTo npolefyp CUHTE3a B IPOSKTHPOBAHHM.
HPOEKTHBIX PEIleHHUH

1.4.MartemaTtuyeckoe 4
8 oOecricucHe CHHTE3a 4 [InanupoBaHue NPOLECCOB U pacIpeieICHUE PECYPCOB
MPOEKTHBIX pelICHUN

1.5.Metognyeckoe u 5

POrpaMMHOE

9 obecrieucHme 6 CAIIP B MamrMHOCTPOCHUH

ABTOMATH3MPOBAHHBIX
CHCTEM

1.5.MeTroauyeckoe u 5
MIPOrPpaMMHOE
10 obecrnieueHue
ABTOMATH3UPOBAHHBIX
CHCTEM

6 IIpoekrtHble pouieayphl. ACCOLMATUBHBIE CBSI3U. THIIBI
MIPOM3BOJICTBA U CTPATETUU MO3UIIMOHUPOBAHUS U3ICIHH.

Hroro: 36

3.3.Conep:xkanue JeKIHil.
1.1.1. TTousiTHe UH:KeHepHOTO NTpoekTHPOBaHusi (A3: 2, CPC: 0)
Tun aexkuun: MHPOpMAITMOHHAS JISKITHS
®opma opranmsaumu: JIekuus

Onucanue: IloHsATHE WHXEHEPHOrO TMPOEKTHPOBaHUs. [IPUHIUIBI CHUCTEMHOTrO MOAXOMA.
OCHOBHBIC TIOHSATHSI CHUCTEMOTEXHHWKH. lepapxudeckas CTpyKTypa MpPOEKTHBIX crherudukanmii u
HepapXuvecKue ypoBHH npoekTupoBanusi. Ctanuu npoektrpoBanus. ConepikaHue TEXHUUECKUX 3a/IaHui
Ha rpoekTupoBanue. Kinaccudukaiys Mozesneil u mapaMeTpoB, HCIOIb3YEMbIX MIPU aBTOMAaTH3UPOBAHHOM

MIPOEKTUPOBAHUU. THUITOBBIE IPOEKTHBIE MPOLETYPHI.

1.1.2. Ilonsitue 0 CALS-Texnosorusnx. (A3: 2, CPC: 0)
Tun aexuun: MHPOpMAITMOHHAS JISKITHS
®opma opranm3anmu: JIekus

Onucanme: Ortanbl JKU3HEHHOTO IMKJIa MpoMblluieHHbIX wu3nenuid. Crpykrypa CAITIP.
PasnoBumnoctn  CAIIP. Tlomstme o  CALS-texHonorumsix. OCOOCHHOCTH — MPOEKTUPOBAHUS

ABTOMATHU3HUPOBAHHBIX CUCTCM.
1.2.1. TpeGoBanus, npeabsiBiisieMble K TeXHUUeckoMy odecnieuenunio. (A3: 4, CPC: 0)

Tun aexkuun: MHPOpMAITMOHHAS JISKITHS

®opma opranmsaumu: JIekuus
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Onucanue: TpeOoBaHus, MNpeaAbABISIEMbIE K  TEXHUYECKOMY  OOCCIICYCHMIO.  THIIBI
BBIYMCIIMTENBHBIX CeTeil. DTaloHHAs MOJENb B3aUMOCBSI3U OTKPBITHIX CUCTEM. THITBI BHIYHMCIUTEIbHBIX

MaIlMH U CUCTeM. ABTOMAaTH3UpOBaHHbIE paboune Mecta. OcobeHHOCTH TexHnYecKHx cpencts B ACYTIL

1.2.2. Metoan! noctyna. Cetu Ethernet (A3: 4, CPC: 0)
Tun aexkuun: MHPOpMAITMOHHAS JISKITHS
®opma opranmsaumu: JIekuus

Onucanue: . XapakTepUCTMKM W THIIBI KaHAJIOB IEpeladyd JAaHHBIX. AHAIOTOBBIEC KAHAJIBIL.
[udpossie kanansl. CeTeBoe KOMMyTalMoHHOe o0opynoBanue. TpancnoptHbiid nporokon TCP B creke
nportokosioB TCP/IP. CereBoii npotokon IP B creke npotokonoB TCP/IP. Anpecanust B cersix TCP/IP.

[TpoTtokons! ynpasnenus B creke TCP/IP.

1.3.1. TpeboBanus kK MaTeMaTH4YECKMM MOJIeJIsIM B YncjaeHHbIM MeTonam B CAIIP. (A3: 2, CPC: 0)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3anmu: JIekius

Onucanue: MaremaTHuecKMi amnmapar B MOJAESIX Pa3HbIX HMEPApXMUECKUX YpOBHEW. Mecto
npouenyp (popMHpOBaHMS MOAENEH B MaplIpyTax MPOEKTUpOBaHUs. VIcXoIHblE ypaBHEHHsS MOJEINEH.
IlpencraBneHue TOMONIOrMYECKUX ypaBHEHUIH. (OCOOEHHOCTH SKBUBAJIEHTHBIX CXEM MEXaHWYECKHX
00BEKTOB. MeTO/IbI peIICHUs] CUCTEM HETMHEWHBIX alreOpandecKux ypaBHEHUH. MeTo/Ibl peleH s CUCTEM

JMHEWHBIX aNreOpanyeckux ypaBHEHHUH.

1.3.2. MK?3 B nporpamMmax aHajim3a MexaHu4ieckoi npounoctu. (A3: 4, CPC: 0)
Tun nekuun: MadopmarmonHas JeKIus
®opma opranmsaumu: JIekuus

Omnucanne: AHanu3 B 4aCTOTHOU oOsiacTi. MHOTOBaprUaHTHBIN aHai3. MoJeIMpoBaHue U aHAJIH3
aHAJIOTOBBIX yCTpoWCTB. Maremaruueckue MoAenu JUCKpeTHbIX ycrpoiicTB. Ceru Ilerpu. Anamus cereit
[Terpu. Iloctpoenune reomerpuueckux wmojenei. [loBepxHoctHbie Moaenu. IIporpamMmmHo-anmapaTHas

peanu3anus rpaduecKix CUCTEM.

1.4.1. Mecro npouenyp cuHTe3a B npoekTupoBannu. (A3: 2, CPC: 0)
Tun gexuun: MHPOpMATMOHHAS JISKITHS
®opma opranm3aumu: JIekius

Omucanme: Kpurepun oNTUMaTbHOCTH. 3adauyd  ONTUMHU3ALMA C  YYETOM  JIOITYCKOB.
Krnaccudukanys MeTo1oB MaTeMaTH4eCKOTO MPOrpaMMHUPOBaHUsI. MeToapl OTHOMEPHOW ONTHMHU3AIINH.
Mertozp! Ge3ycrnoBHOM onTumm3aimu. HeoOxoanmble yciaoBHs SKCTpeMyMa. MeToibl TOMCKA YCIOBHBIX

3KCTpeMyMOB. [Iponenypsl CHHTE3a POEKTHBIX PELIEHUIA.
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1.4.2. Il.ianupoBaHue MpoleccoB u pacnpeneneHue pecypceos (A3: 4, CPC: 0)
Tun aexkuun: MHPOpMAITMOHHAS JISKITHS
®opma opranmsaumu: JIekuus

Onucanme: 3agaya npuHATUS — pemieHud. IIpencraBieHre  MHOXKECTBA — aJIbTEPHATHB.
Mop¢onoruueckue Tabmuubl. AnbrepHaTBHBIE Tpadel. Mcumcnenus. . Meron BeTBe W TpaHMII
DJIEMEHTBhl TEOPUU CIIOKHOCTU. MeETOobl JIOKAIbHOM ONTUMHU3AIMK U TOMCKa ¢ 3amperamMu. MeTojibl
pacnpocTpaHeHus] OrpaHWYeHuil. MHTemeKTyanbHble CUCTEMbI CTPYKTYPHOTO CHHTE€3a W IPHUHATHUSA

MPOEKTHBIX PEIICHU.

1.5.1. CAIIP B mammHocTpoenun (A3: 6, CPC: 0)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Onucanue: Crnemmdukanmmyu TPOEKTOB TporpaMMHbBIX cucteM. Mcropusi pazButusi CAIIP B

MarmmHoCcTpoeHuH. OCHOBHBIEC (DYHKITMH U MIPOEKTHBIE TIporienypsl, peamnzyemsbie B [10 CATIP.

1.5.2. IIpoexkTHble mNpoHeaypbl. ACCOUMATHBHBbIE CBS3U. THUNbI NMPOM3BOACTBA M CTPaTeruu

no3unuoHupoBanus usnesnid. (A3: 6, CPC: 0)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHS
®opma opranm3aumu: JIekuus

Onucanue: [Iporpammuoe obecriedeHne. TeXHOIOTHS IPOSKTUPOBAHUS «CBEPXY BHU3Y.

3.4.1IpakTHvecKue 3aHATHS

Ne Paznen Oonem, JAupakr.
Tema NMpakTUYeCKOT0 3aHATHS
n/n JUCIUTLTHHBI 4acoB eIMHU B

1.3.Maremaruye 3,4,5
cKoe
obecrieueHme
1 6 Junammaeckoe monenupoBanue KIIIM cpeacrsamu CATIP
aHajM3a
MIPOEKTHBIX

peuieHuii

1.3.Maremaruue 5
cKoe
obecrieueHue
2 2 OcHoBsl pabots! B Autodesk Inventor
aHajIMn3a
MIPOEKTHBIX

peuieHuii

1.4 Matematuue 4,5
cKoe
obecrieueHme 3D-MoaennpoBaHre KapKacHbIX, TOBEPXHOCTHBIX H OO BEMHBIX
CHUHTE3a MoJieNnen
MIPOEKTHBIX
peuieHui
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1.5.Metomgnueck 4,5
oeu
IpOrpaMMHOE
obecrnieuenue
ABTOMATH3HPOB
AHHBIX CUCTEM

4 Cosznanue mapamerpudeckoi Mmoaenu B Autodesk Inventor

1.5.MeToanueck 4,5
oeu
POTPaMMHOE
obecneuenue
ABTOMATH3HPOB
AHHBIX CUCTEM

4 [TocTpoeHwue acconMaTHBHO-TAPAMETPHIECKUX COOPOK

1.5.MeToguyeck 5
oeu
POTPaMMHOE
obecrnieuenue
ABTOMATH3HPOB
AHHBIX CUCTEM

6 TexHONIOTHS MPOSKTHPOBAHUS «CBEPXY BHU3)» - THAPOMOTOP

1.5.MeToanueck 5
oeH
IpOrpaMMHOE
obecrnieuenue
ABTOMATH3HPOB
AHHBIX CHCTEM

10 TexHomorus IMPOCKTUPOBAHUA «CBEPXY BHU3» - PEAYKTOP

Hroro: 36

3.5.Conep:xaHue NPAaKTHYECKUX 3aAHATHI
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1.3.2. Tlunamuueckoe moaenupoanne KIIIM cpencreamu CAIIP (A3: 6, CPC: 6)
®opma opranmsaumu: [Ipakrnueckoe 3aHsTHE

Omnucanne: PaccMarpuBaroTcest mpuMephl JMHAMUYECKHX PACUYETOB MOPITHEBBIX JIBUTATEIICH B
cpene «/lnnamudeckoe moaenupoBanuey npuioxenuss CAITP Autodesk Inventor Professional

1.3.3. OcnoBb1 padotsl B Autodesk Inventor (A3: 2, CPC: 2)
®opma opranmsaumu: [Ipakrnueckoe 3ansTre

Omucanme: OcHoBHBIE TPUHIUIIBL paboThl B CATIP-ipunoskennn

1.4.1. 3D-moaenMpoBaHne KAPKACHBIX, IOBEPXHOCTHBIX M 00BEMHBIX Mofeeii (A3: 4, CPC: 4)
®opma opranmsaumu: [Ipakrnueckoe 3ansTre

1.5.1. Co3nanne napamerpuueckoii mogeau B Autodesk Inventor (A3: 4, CPC: 4)
®opma opranmsauuu: [Ipakrnueckoe 3ansTre
Onucanue: [lapamerprueckoe MOIETUPOBAHUE OTHOCTYIIEHIATOTO 3y0UaTOro MexaHm3ma

1.5.2. IlocTpoeHue acconuaTuBHO-NapamMeTpudeckux coopok (A3: 4, CPC: 4)
®opma opranmsauuu: [Ipakrnueckoe 3ansTue

Omucanne: MozenupoBaHue Npy>KUHHON MOJIBECKH aBTOMOOWIIS

1.5.3. TexHos10rust NPOEKTHPOBAHMSA «CBEPXY BHU3» - ruapomoTop (A3: 6, CPC: 6)
®opma opranmsauuu: [Ipakrnueckoe 3ansTre

Omucanme: [IpoekTpoBanue UQPPOBOro MPOTOTUIIA THIPOMOTOPA ""cBEpXy BHU3'" 1O IA0JIOHY

1.5.4. TexHos0rusi NPOEKTHPOBAHMSA «CBePXy BHH3» - peaykTop (A3: 10, CPC: 10)
®opma opranmsaumu: [Ipakrnueckoe 3ansTre

Omucanmne: [IpoektrpoBanue 1UQPPOBOro MPOTOTUIIA MHOTOCTYIICHYATOTrO PEAYKTOpa ""CBEpXy
BHU3"

3.6.J1aGopaTopHbie padoThI

Ne Paznen HaumenoBanue 1a00paTOpHOIi Oo0bem, | Jupakr.
n/n_| IUCOUIUIHHBI padoThI YacOB | eTMHHIbI
Hr
oro
3.7.Conep:xanue 1a60paTOpPHBIX padoT
3.8.KontpoJns camocrositesibHOM padoTsl (KCP)
Ne
(] Paznen Oo0bem, Tema KCP
n/m | JAMCHMIUIMHBI 4acoB
Hroro:
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3.9.Conep:xkanne KCP

3.10.KypcoBbie paGoThl M MPOEKTHI M0 AUCHUILIUHE

3.11.I1poMeskyTOYHAS aTTeCTALMA
1.
IIpuxpennennsie ¢aiiabi: bunersr CAIIP.pdf

4. IHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA 1JIA
CAMOCTOSTEJBHON PABOTHI OBYUAIOIIUXCSI IO JUCIHUATLIMHE

1. OcHOBHAs 1 IOTIOTHUTENbHAS JTUTEPATypa 10 JUCHUTLTIHE
2. Pecypcbl nH(OpMaITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTh «IHTepHeT».
3. Pecypchl HayqHO-TexHIUECKOH Onbmorekn MAU.

4. npopManoHHble CTEH B! Kadeaphl.

5.  ®OHJ OEHOYHBIX CPEJCTB /151 IPOBEJEHMS IPOMEKYTOYHOI
ATTECTAIIAU OBYYAIOIIMXCS MO JUCIHUATIIUHE

Onucanue nokaszaTrenel, KpUTEpUU OIIEHMBAHUSA KOMIIETEHIIUM M ONMHMCAHWE IIKaJl OLICHUBAHUS
OCYIIECTBISIIOTCS B cooTBeTcTBUU C [lonmokeHneM o OauIbHO-pEHTHHTOBOM CHUCTEME OIICHKHU
pe3yabTaTtoB 00yueHus cryaeHToB no aucuurumne (IIpuka3z Ne42 ot 04.04.2014 «OO6 yTBepKICHUH
MOJ0KEHUS «PEUTHHT IO TUCITUTIIIUHE ).

st oneHWBaHUST MHTETPUPOBAHHBIX M MPAKTHUKO-OPUECHTUPOBAHHBIX 3aJaHUN OO0yJarOIIHXCS

WCIIONB3YIOTCS cleayrone kputepun 1o 100-0amuibHOM mIkane:

1. ®opmynupoBaHue MpenCcTaBICHHON HH(pOpMAIUK B BUIE TPOOIEMBI;
2. Ilpennoxxenue crocoda pemeHus npooIeMsl;

3. Ob6ocHOBaHME cTIOCO0a pelIeHUs MPOOIEMBI;

4. JlemoHCTpanusi criocoda pemeHus mpooIeMbl.

OueHnBaHuE OCYUIECTBIISETCS MO CIEAYIOUIEH IIKae:

100-0annpHas mkana Pe3ynbTaT ocBOCHUA
MmeHee 40 Kputepuii He copmupoBan
41-70 Kpurepuii 4eTko He BhIpaKeH
71-100 Kpurepuii BeIpakeH 4€TKO

I[J'I}I OLICHUBAHUWA CUTYAallUOHHBIX 3aI[aHI/II>'I HCIOJIB3YCTCA CIICAYIoIIas IIiKaaa:

100-0annpHas mkana Pe3ynbTaT ocBOCHUA

oOyJaromuiicss He MOXeT chOpMyITHPOBATH
meHee 30

npo0seMy, MpeACTaBIEeHHYIO B 3aJaHUN
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oOyuJatromuiicss GopMyJIUpyeT NOCTABICHHYIO
3a/1a4y, y Hero chopMupoBaHbI

31-50 M30JIMPOBAHHBIC 3HAHUS M YMEHHUS, OJTHAKO

) OTCYTCTBYIOT HHTCTPUPOBAHHBIC ITOHATHUA U
HAaBLIKH, B PE3YJILTATC UCT0 JOMYIICHBI

OIMOKHU B PEIICHUN U 3aJaHUEC HC BBIIIOJIHCHO

3aJlaHuE BBINOJIHEHO, 00yJaromuiics
MIPUMEHSET 3HaHUS ISl peLIeHUs
51-80 MOCTABIIEHHOW MPOOJIEMBI, OJHAKO HE
) c(hOpMHUPOBAHBI KOMIIETEHIIUH, BCIEICTBUE
4ero 00y4aroIuiics UCIIBITHIBACT 3aTPyAHECHHUS

B ICMOHCTpAallun CII0CO00B peUICHUA 3a1a9U

3a/1aHK€ BBIOJIHEHO KaK B TEOPETHUECKOM,
81-100 TaK U B IPAKTUYECKOM IUIaHe, 00ydarouiics
JIETKO JIEMOHCTPHUPYET CBOIO KOMIIETEHTHOCTh

10 ITAHHOMY BOIIPOCY

cDOHI[I:I OICHOYHBIX CPCACTB, ITO3BOJIAOIINC OLICHUTL PC3YJIbTAThI O6y‘IGHI/I}I, BKJIIOYAIOT B ceOs:

BOIPOCHI K MPOMEKYTOYHON aTTeCTallUU.

[lepeuenr KOMIETEHUUH U 3Talbl UX GOPMUPOBAHUS IPUBEIEHBI B CIEAYIOLICH Ta0nuIIe:

OCHOBE JIEHCTBYIOIIHUX CTaHAAPTOB U APYToi
HOPMAaTUBHOW JOKyMEHTAI[H) NPOEKTHOH U
paboueii TeXHWYECKOH JOKYMEHTAIlMH B
00JIacTH aBTOMATH3aLUKM TEXHOJIOTHUECKHX
HPOLIECCOB u MIPOU3BOJCTB, nx
9KCIUTyaTallHOHHOMY 00CITyXHBaHHIO,
YTIPaBICHUIO KU3HEHHBIM IIUKJIOM
HPOIYKIUH U €€ KaYECTBOM, B MEPOTIPHATHSIX
o KOHTPOJIIO COOTBETCTBUS
pa3pabaTbIBa€MBIX IIPOEKTOB M TEXHHUYECKOM
JIOKYMEHTallU! JeHCTBYIOIIUM CTaHJIapTaMm,
TEXHUYECKUM  YCIOBUAM U JAPYTHUM
HOPMAaTUBHBIM JIOKyMEHTaM

Mudp Komnerennus Jrtanbl GOpMUPOBAHUS KOMIETCHIIUH

IK-1 CrocoGHOCTs COGMpaTh M aHAIM3MpPOBATH | JICKIMH:
HCXOHbIE HH(OPMAIMOHHbIE famHbie juis | |- IOHATHE HHXCHEPHOIO POCKTHPOBAHMUSL.
HPOEKTHPOBAHHST TexHONormueckux | 2. TPeOOBaHMsA, NpPEAbABIACMbIe K TEXHHYCCKOMY
NOLECCOB  M3rOTOBIEHWS  MPOAYKin, | OOSCIEUCHHIO. .
CpEJICTB u CHCTEM ABTOMATH3AIIHH, 3. Meronsr noctyna. Cetu Ethernet.
KOHTPOJI, TEXHOJOTHYECKOro OCHameHus, | 4- TPCOOBaHMI K MaTeMaTHYCCKHM MOJCIAM M
JMArHOCTUKM, WUCHBITAHWH,  ympaBieHus | TACICHHBIM METOJAM B CAITIP. .
nmpoueccamu SKH3HEHHBIM maxtom | O- MKD B mporpammax aHammsa MeXaHHYECKOi

2

MPOIYKIMH U €€ KAUeCTBOM; y4acTBOBaTh B | [POTHOCTH..
paboTax MO pacuery M mpoekTHposaHmio | O- MECTO IPOIElyp CHHTE3a B IPOSKTHPOBAHUA. .
[POLIECCOB  M3TOTOBIEHHMS MpogyKuuu u | /- LITAHMPOBAHME TIPOUECCOB M  pacpeneneHue
yKasaHHbIX  CPEACTB W cucreM ¢ | PECYPCOB.
UCIIOJb30BAaHUEM coBpemennprx | 8- CAIIP B MammHoCTpOCHUH.
MH(QOPMAIIMOHHBIX TEXHOIOTHIH, METOIOB U
CPEJICTB IPOSKTHPOBAHHS

IK-5 CII0COGHOCTh yYaCTBOBAT B pa3paGoTke (Ha | JICKIHM:

1. TpeGoBaHUs, TPEIBABISAEMbIE K TEXHHYECKOMY
o0ecreyeHuio. .

2. Meroap! nocryna. Ceru Ethernet.

3. IlpoekTHble mpoueaypbl. ACCOUMATUBHBIE CBS3H.
Tumbr MIPOM3BOJICTBA " CTpaTeruu
MO3UIIOHUPOBAHUS M3JICIIHH. .
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3 JIIIK-1 Croco6HOCTh CO3JaHNs KOMITLIOTEPHBIX 3D- Jlexumm: 5
Mozenell  getameil M y3NOB  m3jenmii 1. MKD B mporpaMMax aHanu3a MeEXaHHYECKOMH

MalIMHOCTPOEHUsT € HCHOJb30BaHueM | [POTHOCTH..

CIIENMATTM3HPOBAHHOTO nporpammioro | 2- CAIIP B MalMHOCTpOEHHH.
- 3. IIpoekTHblE MPOUEAYPHL. ACCOLMATUBHBIE CBS3U.
Tunsl NPOM3BOJICTBA u cTpareruu

MTO3UIIMOHUPOBAHUS H3MIEIAH. .

4 MK-15 CIOCOGHOCTh ~ BLIOMpAaTb  TEXHOJIOIHMH, | JICKIHML:

HHCTpYMEHTAIBHBIE CPEJCTBA M cpejcTsa | |- [IOHATHE HHXCHEPHOIO MPOCKTHPOBAHMSL.
BBIMUCIMTENBHOI TEXHUKH PH oprafmsan | 2- 11oHATHE 0 CALS-TexHONOIMAX. .

[POLIECCOB IPOEKTHPOBAHHS, H3TOTOBJeH s, | 3- | PEOOBAHMS, MPEBABIAEMBIE K TEXHHICCKOMY

KOHTPOIS W  WCHBITaHMH  mpoaykiun; | 0OECTICHEHHUIO. .
CpecTBA M CHCTeMbl  aBToMaTwsamum, | 4- 1PCOOBaHMS K MaTeMaTHUCCKHM MOJCIAM M

KOHTPOJIsS,  JAWArHOCTUKM,  MCHbITaHui, | THCICHHBIM METONIAM B CAIIP. .
YIPABICHMS TPOM3BOACTBOM, JKM3HEHHBIM | o+ VMIECTO MPOUEYP CHHTE3a B POCKTHPOBAHMH. .

IMAKJIOM IIPOAYKINHU U €€ KA9YCCTBOM

Bonpochl K IPOMeXXYTOUYHOM aTTECTAUU

«Cucremsl ABTOMATHU3MPOBAHHOI'O IIPOCKTUPOBAHUN I

1. Ox3amen (6 cemecTp)
Ipuxpensennbie paiiabi: bunerst CAIIP.pdf

6.  NEPEYEHb OCHOBHOI U JONOJHUTEJILHON YYEEHOM JINTEPATYPBI,
HEOBXOJIUMOI JUISI OCBOEHUS JUCIMUIIINHBI

a)OCHOBHAs JIUTepaTypa:

1. KonnakoB A.M. CAIIP texnonornyeckux npoueccoB. M.: M3narenbckuii ieHTp «Akagemus», 2008, 270

C.
2. Dkcneprtble cucteMbl CAIIP: yuebHoe mocodue / A.JL. Ezgakos. - M.: U] ®OPYM, 2012. - 160 c.: un.;
60x90 1/16. - (Beicmiee oOpaszoBanue). (meperuieT)I[SBN - 978-5-8199-0398-8, 1000  oks.

http://znanium.com/catalog.php?bookinfo=343778

0)10TIOTHUTENbHAS JIUTEPATYPA:
1. JIu K. Ocuoset CAITP (CAD/CAM/CAE). CII6.: ITurep, 2004;
2. Pomxepc /1., Anamc JIx. Matemarudeckue ocCHOBBI MammHHOM rpaduxu. M.: Mup, 2001, 604 c.

3. HopenkoB N.II. OcHOBBI aBTOMaTH3UPOBAHHOTO MpoekTupoBanud. M.: M3a- Bo MI'TY um. H.D.
baymana, 2009.

4. boxko A.H., XKyk JI.M., Maanues B.b. Komnwrorepnas rpaduka. M.: zn- Bo MI'TY um. H.D. baymana,
2007.
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7. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJAUMBbIX JIJIsA OCBOEHUSA JUCLHHUIIJINHBI
Jns  obecnedeHuss 0o0pa3oBaTeNBHOTO  Mpollecca MO  AWCHHUILIAHE  00yYaroImuMces
MPEAOCTABIIACTCS BO3MOXKHOCTh KPYTJIOCYTOYHOIO JUCTAHIIMOHHOTO HMHJMBHUAYaJbHOTO JOCTyIa K

ANEKTPOHHBIM OUOIMOTEUHBIM CHUCTEMaM M3 JII000H TOUYKH, B KOTOPOM HMeEeTcs AOCTYN K CETU

«HTEepHETY.
HaumenoBanue pecypca HNHuTepHeT-CCHLIKA HA pecypce
"ZNANIUM.COM"
DneKTpOHHAas OoubIMoTeYHAS cucrema | http://znanium.com

"ZNANIUM.COM".

000 "U3nareancrBo Jlanb

DnexTponHas oubimoreynas cucrema OO0 e.lanbook.com

"UsnarenbcTBo Jlann".

00O "DJIeKTpOHHOE U31ATeJIHLCTBO IOPAUT"

Dnektponnas 6ubmmorednas cucrema FIOPAUT. DBC | http:/biblio-online.ru,
"JlerenapHble KHUTH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas Oubdamoreka MAU

Dnexktponnas oubmmoreka MAU (cobctBennocts MAN). |  http://elibrary.mai.ru/MegaPro2/
Web

JaexkTpoHHas 0ubanoreka Koncopuuyma azpokocmMuyeckux By3oB Poccun

DneKTpOHHAas oubnmmoTeka Koncopuuyma | http://elsau.ru
a’pPOKOCMHUECKUX By30B Poccuu.
bubaunorexka POOU

bubmuoreka POOU ‘ http://www.rfbr.ru/rffi/ru/library

Eannoe 0KHO 10CTYNA K 00pa3oBaTe/IbHBIM pecypcam
EnnHoe okHO HoCcTyma K 00pa3oBaTEbHBIM pecypcam ‘ http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
000 "PYHDB"

DnexTponHas oubnmoreunas cucrema eELIBRARY. ‘ http://elibrary.ru

000 "HauuonanbHbii HuppoBoi pecypce "Pykont"
00O "HanunonansHbii udpoBoii pecype "Pykont". ‘ http://text.rucont.ru

000 "UBHUC™
00O "UBHUC". | http://ivis.ru
00O "HuTerparop aBTOpCKOro npasa'
OOO "Uurerpatop aBropckoro mpasa" 1QIib. ‘ http://www.iglib.ru/
o'y "PI'B"
OnektpoHHas 6ubnanoreka auccepranuii PI'b. http://dvs.rsl.ru
HanmonaneHas anekrponnas 6ubnuoreka (HOB). http://H36.pd
HIT HOUKOH
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http://znanium.com/
https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
http://www.iqlib.ru/
http://dlib.eastview.com/
http://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/

Hexommepueckoe MapTHEPCTBO "HaumonaneHbit | http://archive.neicon.ru

OnexTponHo-UHpopmarmonnsiit Koncoprmym".

HayuHble MOJIHOTEKCTOBBIE PECYPChI U3/1aTENILCTBA http://link.springer.com/

Springer (apxuB).

HayuHble TOJHOTEKCTOBBIE IKypHanmbl u3garenscrsa | http://www.tandfonline.com/
Taylor&Francis Group (apxuB).

baza nannbix GreenFile komnanuu EBSCO. http://www.greeninfoonline.com.
BHemnesxkoHOMHu4Yeckoe 00beJUHEeHHE ' AKAJeMHUHTOPT"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'BY "TTTHTB Poccun"

basa mammeix Web of Science (mpaBooGmamarens - | www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

basa mannbix Scopus usgarensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B mayunsix u | http:/link.springer.com/
00pa30BaTEIbHBIX HETISX. http://www.nature.com/

Springer

Nature

basa mannsix kommanuun EBSCO Publishing: http://search.ebscohost.com

BJ] CASC. BJ] MathSciNet via EBSCOhost.

Hay4Hble  MOJHOTEKCTOBBIC  JKypHansl W kHurd | http://www.sciencedirect.com
u3narenscTBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU

HayuHble MOJHOTEKCTOBBIC AaHIMJION3bIUHBIC JKypHaubI | Nitp://pubs.acs.org.
American Chemical Society.

SMETOJUYECKHUE YKA3ZAHUA IJI5A OBYYAIOIIUXCS 11O OCBOEHHIO
JANCHUITINHBI

D¢ dexkTuBHBIM €OCOOOM pa3BUTHS TBOPUYECKUX CHOCOOHOCTEH CTYAEHTOB IpH H3YYECHUHU
IUCLUIUIMHBI SIBISIETCS CaMOCTOsATENbHAs paboTa, KOTOpas HaleJdeHa Ha IpopabOTKy CTyIEHTaMHU
MaTepHasa MpouleIINX KOHTAKTHBIX 3aHATHI U IOATOTOBKY K IMPEACTOSAILINM 3aHATHSIM.

CamocrodrenbHas paboTa CTYAEHTOB NPOBOAMTCS HUMH B COOTBETCTBHM C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXXHO, OJHAaKO, pEKOMEHJOBaTh TPYNIOBOE M3YYCHHE  MaTepUaJIOB,
o0ecreynBaoIee COBMECTHYIO pa0OTy HECKOJBKUX CTYJIEHTOB, YTO IOJOXXHUTEIBHO BIMAET Ha
Ka4yecTBO NMPOPadOTKH MPOTpaMMBbI Kypca.

B 1O Xe Bpems BBICOKas CTENEHb YCBOEHHMS HM3y4yaeMOH AMCLUUIUIMHBI JOCTUTAeTCs INpHU
MIOCTOSIHHOM paboTe CTYACHTOB HaJ TEKYIIMM MaTepuasioM. B 3Tol cBs3M kenareiabHa mpopaboTka
JEKIIMOHHOTO MaTepuajga B JE€Hb €ro MpOYTEHHUs, YTO IO3BOJISET, BO-IIEPBBIX, OMEpPaTHBHO (Ha
CIICAYIOIICH JIEKIIMU) CHUMAaTh BO3HUKAIOIIME BOIPOCHI M, BO-BTOPHIX, CO3JaBaTh Oarak 3HaHUH IO
JUCLHUIUIMHE 33/10JIT0 0 MPOMEXYTOYHOM aTTeCTallUu.

[Ipy MOATOTOBKE K MPAKTHUECKUM 3aHATUSAM Takke HeoO0XoauMa npopadoTKa JIEKIMOHHOTO
MaTepuaga. OTO MO3BOJIMT OCO3HAHO padoTaTh C MpeAaraéMbIM MaTepHaoM IpernojaBaTelieM Ha
MPAKTUYECKOM 3aHSATHH, a, CIEeIOBATEIbHO, 3aKIaJbIBaTh 0a3y METOAMK M MPHUEMOB NPHU PEIICHUU
MPAKTUYECKHX 3a/1a4.
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[Ipu u3ydeHun marepuaia HEOOXOIMMO JAeNaTh aKIIEHT HE Ha 3a3yOpuMBaHUMU MaTepuasa, a Ha
MOHNUMAaHUE ero (PU3WYEeCKOW CyTH, YTO PA3BHBACT MBIIUICHUE U TO3BOJIACT MOHITH METOIOJOTHIO
M3y4aeMOM AUCIUIUINHBL.

Jlexyuu:

B xo0/1€ NeKIMOHHBIX 3aHATHI HE0OX0IMMO BECTH KOHCIIEKTHPOBaHUE yueOHOro Matepuana. Obpamarh
BHUMaHHE Ha KaTeropuu, (GOpMyIHpPOBKH, PACKPBHIBAIOIIME COAEPKAHME TEX WM UHBIX SIBICHUN U
MIPOLIECCOB, HAYYHBIE BBIBOJBI U MPAKTUYECKUE PEKOMEHAALNH.

XKenarenbHO OCTaBIATH B paboOuMX KOHCHEKTaX MOJs, I/I€ JeNaTh IMOMETKH U3 PEKOMEHIOBaHHON
JUTEPaTyphl, JOMOJHAIOIINE MaTepHall MPOCIyIIaHHON JIEKIIUHU, a TaKKe MOJUYEpPKUBAIOIINE 0COOYIO
BAKHOCTB T€X WJIM MHBIX TEOPETUUECKUX MOJ0KEHUM.

Pexomenayercs 3aaBath NpenogaBaTEN0 YTOUHSIOINE BOIPOCHI € IENIbI0 YSICHEHUS TEOPETUUECKUX
IIOJIOYKEHUH, Pa3pEILICHMs] CIIOPHBIX CUTYyalUH.

CBO#l KOHCHEKT JEKIHH CcleAyeT nopadaThiBaTh, Jeiiasi B HEM COOTBETCTBYIOLIME 3allUCH U3
JTUTEpaTyphbl, PEKOMEHOBAHHON MperofaBaTeeM M MPEAyCMOTPEHHON pabouelt mporpamMMon Jist
paboueii mporpammsel qucuuruiabl (PITT).

Jlns  noHUMaHUA ~ MaTepualia M KAYeCTBEHHOIO €ro  YCBOGHHMS  PEKOMEHIYeTCsl — Takas
MOCIEA0BATEIBHOCTD U MTPOJIOJKUTEIBHOCTD AEHCTBHIA:

- M3ydeHnne KOHCTIEKTa JICKIIMK B TOT e JIeHb (rmocie Jekmun): 10-15 MmunyT.

- I3yueHne KOHCIEKTa JIEKIMHU 3a ACHb Nepe cieayromein gekuuen: 10-15 MunyT.

- Vzydenue TeopeTHuecKoro MaTepuana 1no yueOHUKY U KOHCIIEKTY: 2 yaca B HEJIENIO.

- B Teuenue Henenu 1 yac paboTarth ¢ muTepaTypoil B OMOIMOTEKE (AIEKTPOHHON OUOIHOTEKE).
PexomMennanuu no pabote ¢ TUTEPaTypoil 3aKITI0YAIOTCS B HEOOXOAUMOCTH U3yUeHUs! HHPOPMAIIH 110
M3y4aeMol TeMaTHUKe U U3JI0KEHHOM B yueOHUKaX, y4eOHbIX TOCOOUSIX, IEPUOANYECKUX U3TAHUSX.
Pexomenayercst mociie u3ydeHus: ouepeHoro naparpaga ydeOHUKa BBITOJHUTH HECKOJIBKO MPOCTHIX
yOpaXHeHU# Ha naHHylo TemMy. Kpome Toro, oueHb MOJE3HO MBICICHHO 3a7aTh cebe cienyrolue
BOIIPOCHI U TONPOOOBATH OTBETUTH Ha HUX:

- 0 4ém aToT naparpad?

- KaKle HOBbIE TOHSTHUS BBE/ICHBI, KAKOB UX CMBICIT?

- YTO JaJyT 3TH MOHATHS HA MPAKTUKE?

Cemunapckue 3anaAmus.

BaxxHoli cocTaBHOWM YacThi0 yd4eOHOTO IMpoIlecca B BY3€ SBISIOTCS CEMHHAPCKUE/TIPAKTHUECKHE
3aHsATUsA. [ImaHbl cCeMUHAPCKUX 3aHATHH, X TEMATHKA, PEKOMEHyeMasl JIUTepaTypa, elib U 3a7aun e€
M3yYEHUS COOOIIAOTCS MPeroaaBaTesieM Ha BBOAHBIX 3aHATHAX i Oepytes u3 PI1/I.

[ToaroToBka Kk CEMMHApPCKOMY 3aHSTHIO BKJIFOUYAET 2 3Tana: 1-i — OpraHu3alMOHHbIN; 2-11 - 3aKpeTIeHHe
U yriryOsieHrne TeopeTHueckux 3HaHuil. Ha mepBoM sTame cTyIeHT IUIaHUPYET CBOIO CAMOCTOSITENIbHYIO
paboTy, KOTOpasi BKJIIOYAET:

- ySICHEHUE 3a/IaHUs Ha CAMOCTOSTENIbHYIO padoTy;

- 1oA0Op PEKOMEHIOBAaHHOU JIUTEPATYPhI;

- COCTaBJICHHE TIaHa pabOThl, B KOTOPOM OIPENESIOTCS OCHOBHBIE TyHKTHI MPEACTOSIIECH MO OTOBKH.
Bropoil sram BKIIIOYAET HENOCPEACTBEHHYIO IOATOTOBKY CTyJeHTa K 3aHATUIO. HaumnaTe Hamo c

M3yYEHUs] peKOMEHJOBaHHOW nuTeparyphl. Ha ekiinu oObIYHO paccMaTpuBaeTcsl He BECh MaTepHall, a
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TOJIBKO €ro 4yacTh. OcTanpHasi €ro 4acTh BOCIIOIHSIETCS B MIPOLIECCE CaMOCTOATEIbHOU padoThl. Ocoboe
BHUMaHHE TpPU STOM HEOOXOIUMO OOpaTUTh Ha COAEpKaHHE OCHOBHBIX IOJOXEHHH U BHIBOJIOB,
OObsICHEHHE SABICHHA U (PAKTOB, YSACHEHHE TPAKTUUYECKOTO TMPHIOKEHHUS pacCMaTpUBACMBIX
TEOPETHYECKUX BOIPOCOB.

[Ipu HEOOXOmMMOCTH cleayeT oOpamaThCs 3a KOHCYJIbTAallMEW K TpernonaBarento. Ha cemumHape
KKl €ro y4aCTHUK JIOJKEH OBITh TOTOBBIM K BBICTYIUIEHHUIO 110 BCEM IOCTaBJICHHBIM B IJIaHE
BOIIpOCaM, IMPOSABIATE MAKCUMAJIBbHYIO AKTHBHOCTH IMPU HUX PACCMOTPCHUMU. BBICTyHJIeHI/Ie JOJIZKHO
CTPOUTHCS CBOOOIHO, YOSTUTEIHHO U apryMeHTUpoBaHo. [IpenonaBaTens cinequt, 4yToOb! BHICTYIUICHUE
HE CBOJIUJIOCH K PETPOyKTUBHOMY YPOBHIO (ITPOCTOMY BOCIPOHM3BEIECHUIO TEKCTA), HE JOIMYCKAETCs U
MIPOCTOE YTEHHE KOHCIEKTa.

HpI/I MOATOTOBKC K MPAKTUYCCKHUM 3aHATUAM, 06y‘-IaIOH_II/IMC$I H€O6XOI[I/IMO HU3Yy4YUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMHUTBHCS C JONMOJHUTEIBHOM JUTEPATypOil, HOBBIMU IyOJUKAIMSMH B
MEePUOINYECKHUX U3IaHMIX: )KypHallaxX, razeTax u T.4. [Ipu 3ToM yuecTh pekoMeHaaluu npenogaBaTens
u TpeboBaHMs y4ueOHOI mporpaMmMbl. B Xozie moAroTOBKM K MPAKTUYECKUM 3aHSATHSAM HEOOXOAMMO

OCBOUTH OCHOBHBIC TOHATUSA U MCTOJUKHU paCUCTa HOK%&TGHGI\/’I, OTBCTUTH HA KOHTPOJIbHBIC BOITPOCHI.

Iloozomoska k 3auémam u IK3aMEHAM:

ITpu moaroroBke K 3a4€Ty MO AUCLUIUIMHE OOYyYaroIIMICs MpopadaThIBaeT COAEp’KaHUE JIEKIUN 110
CBOEMY KOHCIEKTY U 110 peKOMEHJOBaHHBIM yueOHHKaM. Ha Kaxaplil Bompoc, 00yJaronuiics 10KeH
HamKcaTh IJIaH OTBETA, KPATKO MEPEUUCIUTh M 3alIOMHUTh OCHOBHBIE (DaKThI, rmosioskeHus. Ha srane
MOJIrOTOBKHM K 3a4eTy 00y4arolMicsi CHCTEMAaTU3UPYET U UHTErpUpPYEeT HHPOPMALIUIO, OTHOCSIIYIOCS K
pasHBIM pa3jiesnaM JIEKIIMOHHOTO MaTepHaia, Jydlle MOHMMAET B3auMOCBA3b Pa3IM4YHBIX (DAKTOB U
MOJIOKEHUN AUCUUIUIMHBI, BOCIIOJHSIET MPOOEIIbl B CBOMX 3HAHUSX.

Memoouueckue pekomenoayuu K 3a0aHUAM:

BeInosHeHHEe JOMAaNIHETO 3aJaHusl CTYIEHTOM SBIISIETCA MOBTOPEHUEM, 3aKPEIJICHUEM U YCBOCHUEM
IIPOMJCHHOIO HAa 3aHATUM MaTepHalla, MOATOTOBKA K M3YyYEHHUIO HOBBIX BOIPOCOB, PACIIMPEHUE U
yriayOsieHue 3HaHUH, (OpMUpPOBaHME YMEHUN M HaBBIKOB. IIpenongaBarens GopmyaupyeT JoMaliHee
3aJJaHle ONTUMAJIBHBIM MO0 00BEMY M COJEPKAHHMIO C BONPOCAMH JUIsl OOCYKICHHUS U PacUEeTHBIMHU
3aJla4aMH, IIperoiaras IpeeMCTBEHHOCTh IIEPEX0/1a OT PAHEE U3YYEHHOTO K HOBOMY.

Tembr pedepaToB, Kak MpPaBWIIO, MOCBSIICHBI PacCMOTPEHHUIO OJHOW mpobsieMbl. O0BEM pedepara
MOXeT ObITh OT 12 10 15 cTpaHMIl MAITMHONMUCHOTO TeKcTa. TeKCcToBas yacTb pabOThI COCTOUT U3
Beenenunsi, OCHOBHOH yacTH M 3aKII0YECHUS.

Bo BBeneHMH CTYyIEHT KpaTKO OOOCHOBBIBAECT aKTyaJIbHOCTh M30paHHON TeMbl pedepara, pacKpbIBaeT
KOHKpETHBIE IIeJIM M 3aJauyd, KOTOpble OH COOMpAeTcsl peIIuTh B XOJI€ CBOEro HEOOJBIIOrOo
UCCIIEI0OBaHUS.

B ocHOBHOI "acTH MopoOHO pacCKphIBAETCS COAECPKAHNE BOIIPOca (BOIPOCOB) TEMBI.

B 3akirodueHun KpaTko JOJKHBI ObITH c(hOPMYIMpPOBAHBI MOJYyUYEHHBIE PE3yJIbTAaThl UCCIEIOBAHUS U
JaHbl BBIBOJBL. KpoMe TOro, 3aKkilfoueHue MOXKET BKIIIOYATh NMPEUIOKEHHS aBTOpPa, B TOM YHUCIIE U 110

JanbHeHIeMy U3yUeHHIO 3aMHTEPECOBABIICH ero MpoOIeMbl.
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B cnucok nuTteparypbl (MCTOYHMKOB M JIMTEPATYPbl) CTYICHT BKJIOYACT TOJBKO TE€ JOKYMEHTHI,

KOTOPBIE OH HCITOJIb30BaJl TIPU HanMcaHuu pedepara.

9. IEPEUEHb HH®OPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPH
OCYHWECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLHECCA 11O JUCHUIIJIMHE
JluciunianHa —~ OpHEHTHpPOBaHA Ha TNPUMEHCHHE KOMITBIOTEPHOH  TEXHUKH, PpECypcoB

MH(POPMALIMOHHO-TEIEKOMMYHUKAMOHHONW cetn «HTepHeT», 3nekTpoHHOM O6ubmmorekn MAW nns
MoucKa, cOopa, XpaHeHusI, 00padOTKH U MPEACTaBICHUS HH(OPMAITUH.

ITporpammuoe obecnieuenue, MTHTepHET-pecypcChl, 3JEKTPOHHbBIE OMOIMOTEYHBIC CUCTEMBI:

a) [IporpammHOe obecTieueHueE:

- Autodesk Inventor Pro;

SolidWorks;

APM WinMachine;

Microsoft Office.

0) HTepHeT pecypchl:

- http://students.autodesk.com/?nd=russia (caiit mpemiaraer pecypchl W HHCTPYMEHTBI JUIs
COBEPIICHCTBOBAHHS HAaBBIKOB OOpalleHHs C MpOrpaMMaMH: JIICKTPOHHBIC y4YeOHbIE MaTephallbl,
BO3MOXKHOCTh OOMEHUBATHCS IPOSKTAMU M MHOTOE JIPYTO€, a TAKXKE MI03BOJISICT CKAYMBAThH OCCILIATHBIC
moJHO(YHKITHOHAIbHBIE BEPCUH MPoykToB Autodesk)

- http://www.apm.ru/rus/ (caiit cogepxuT uHGOpPMALIUIO O PYHKIIMOHATBHBIX BO3MOYKHOCTSX CHCTEMBI
AaBTOMAaTU3UPOBAHHOIO pacyeTa M MPOCKTHPOBAHUS JeTalied MalliH, MEXaHW3MOB, JJIEMEHTOB
KOHCTPYKIIMH | y3JI0B, MAIMHOCTPOUTEIILHBIX 00beKTOB U 00opynoBanus APM WinMachine)

10. OMUCAHHUE MATEPUAJIBHO-TEXHUYECKOM FA3BI IO OCBOEHHUIO
JANCHUITINHBI

JlaGopatopus «MHpopMaoHHast MoAepKKa )KU3HEHHOT O IIUKJIA POIYKIMKW», a. 105
Aynutopus 402, ocHaIlIeHHas] PE3EHTAIMOHHON TEXHUKOM (ITPOEKTOP, IKpaH, HOYTOYK), HAOOp
ANIEKTPOHHBIX CIAI0B, BUACOPOIUKHU 110 YUTAEMOM IUCLHUIUIMHE.
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IIpnioxenne 1
Kk paloueii mporpaMme JHCIHUIIJIHHBI

«CHCTEMBI aBTOMAaTH3UPOBAHHOI'O IIPOCKTHPOBAHMS»

AHHOTanuUs padoyeil NPpOrpaMmbl

HucuunimHa CHCTEMBI aBTOMAaTU3WPOBAHHOTO MPOCKTUPOBAHMS SBIAETCS 4YacThio bioka 1
EI/ICQI/IHHHHBI AJUCIIUITIIINH IIOATOTOBKHN CTYACHTOB 1o HaITpaBJICHUIO IIOATOTOBKHN
15.03.04 ABToMaTu3aIvs TEXHOJIOTHIECKUX POIIECCOB U MPOU3BOJICTB. J[McIUIIMHA peanu3yeTcs Ha
CTVHI/IHO d)aKV.HBTeTe «MocKkoBckui ABUAIIMOHHOI'O MHCTUTYTA (HaI_[I/IOHaJ'IBHOI‘O HUCCICAOBATCIIHECKOI'O
yHuBepcutera)» kadeapoit (kapeapamu) TAOM.

JlucuumuinHa HateJeHa Ha popMupoBanue cieayronmx komnerenuii: [K-1 JTK-5 JITK-1 JTK-

15.

Co/:[epmaHI/Ie JAUCHUIINIMHBI OXBAaTbIBACT KPYT BOIIPOCOB, CBA3AHHBIX C: - O6V‘I€HI/IGM CTYJACHTOB
00IIIUM OpHUHOMIIAM CUCTEMHOTO IMOAXO0Aa IMPpH NPOCKTHPOBAHUHN CJIIOXHBIX O6’beKTOB;

- JIEMOHCTpaIeil METOJ0B COBEPIICHCTBOBAHHUS IPOCKTUPOBAHUS HAa OCHOBE IPUMEHECHHUS
MATEMATHYCCKUX MCTOAO0B M CPCIACTB BBIYMCIIMTEIILHOMN TEXHUKH,

- d)ODMI/IDOBaHI/IeM HABBIKOB, CBA3AHHBIX C Da3Da6OTKOI>'I KOMITBKOTCPHBIX MOﬂeHeﬁ,
[IpeIHAa3HAYEHHBIX JUIS BBIIOJHEHMS PAacue€TOB HAa IPOYHOCTh, JKECTKOCTh M YCTOMYHMBOCTH JIETAJIEH
MalllMH U 3JICMCHTOB KOHCTDVKHHﬁ, d TAKKXC HABBIKH d)VHKI_II/IOHaJIBHOI‘O MOJICIUPOBAHUSA IIPOIIECCOB
(hpe3epHOii U TOKapHOM 00padoTky jisd cucrem ¢ UITY;

- obecrnieueHrEM HAaBLIKAMU JUISI IOMCKA ONTUMAIBHBIX PSIICHUH IPH CO3JaHUH OTJICIBLHBIX BUJIOB
OpOAYKIIMHM C  YYCTOM TD€6OBaHI/II71 AUHAMHUKHM W TIPOYHOCTH, JOJTOBCYHOCTH, 0e30IMacHOCTH
KHU3HCACATCIIBbHOCTH, KA4YECTBA, CTOMMOCTH, CPOKOB MCTIOJTHECHUSA U KOHKVDGHTOCHOCO6HOCTI/I;

- 06VLICHI/ICM co3aBath 3D-IPOTOTHIIE M3ACHHM, OTBSUAIONINX IPUHIUIIAM ITapaMeTpHU3allii 1
ACCOMATHUBHOCTH.

[IpenomaBanue AUCIUIUIMHBI MPEIyCMATPUBACT Cleayronue (GOpMbl OpraHU3aIlud y4eOHOTO
npouecca: Jlekuus, [Ipaktruueckoe 3aHsATHE.

IIporpaMMoOll IUCHMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIA. IPOMEXYTOYHAs
aTTectarus B popme Dk3aMeH (6 cemecTp).

OO0miasi TpyIOEMKOCTh OCBOCHHUS AWCIMILTUHBI COCTaBIsIeT 4 3a4eTHBIX eauHUI, 144 yacos.
[TporpamMmoil TUCHHUIUIMHBI MPETYyCMOTpPEHbI JieKioHHbIe (36 wacoB), mpaktuyeckue (36 dacos),
nabopatopubie (0 yacor) 3ansaTus u (36 yacoB) caMOCTOSTEIBHON pabOTHI CTyAeHTa. JMCUIHUIUIMHA
«CucreMbl  aBTOMaTU3UPOBAHHOIO  IPOECKTUPOBAHMS)  OTHOCUTCS K  BapUaTUBHOM  4YacTH
npodeccnoHabHOTO [HKIA. [lOATOMY IUCHUIUIMHA TECHO CBSi3aHA C BBHICIHICH MaTeMaTHUKOM,
MPUKIIATHON MEXaHUKOW, OCHOBAMH KOHCTPYHUPOBAHHS, WHKEHEPHOW W KOMITBIOTEPHOUW TpaduKoil.
3HaHUs, YMEHUS U HABBIKHU, MOJYUYEHHbIE MPU OCBOCHUHU JAHHOW JUCHUIUIMHBI, UCIOJIb3YIOTCS TPHU
JajabHeeM n3ydeHuu nucuiuint « Cucremsl ¢ UITY», « ABTOMaTu3upOBaHHBIE CUCTEMBI YIIPABICHUS
TEXHOJIOTUYECKUMH  mporeccamu»,  «lIpoekTupoBaHHEe  TEXHOJOTHMYECKOTO  O0OPYIOBaHUS,
«MogenupoBaHre CHUCTEM U MPOLECCOB» M APYIMX [IHUCLUMIUIMH, HANpPaBICHHBIX Ha pEIICHHE
BBIIIICYKA3aHHBIX 33]1a4 IMOJTOTOBKH.
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IIpunaoxenne 2
K padodeii nporpaMme JUCHUTNIHHBI
«CucTeMbl aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHMS»

IIpukpenieHHslie ¢aiibl

Bonpocsr CAIIP.docx

Ikzamenayuonnvie eonpocwvt no « CAIIP» (meopus)

1. JlaiiTe onpeneneHre NOHATUS "TIPOESKTUPOBAHUE' .

2. Yro sBisieTcs NpeIMETOM U3YUYEHHS B TEOPUU CUCTEM?

3. HazoBuTe mpu3HaKku, NPUCYIIHUE CIOKHOU CUCTEME.

4. IIpuBeauTe MpUMEPHI HEPAPXUUECKON CTPYKTYPHI TEXHUUECKHX O0BEKTOB, MX BHYTPCHHUX,
BHEUIHUX U BBIXOJHBIX ApPaMETPOB.

5. IlpuBenuTe mpUMeEpHI yCIOBUI pabOTOCTIOCOOHOCTH.

6. [Touemy npoexTrpoBaHNE OOBIYHO UMEET UTEPAITMOHHBIN XapakTep?

7. Kakue npu4nHbI IPUBEIH K NOsABIEHUIO U pa3BuTHi0 CALS-TexHomorun?

8. [IpuBeauTe mMpuMepbl MPOECKTHBIX Mpoleayp, BeinonHseMbIx B cuctemax CAE, CAD, CAM.

9. YTo nOHMMAIOT 1101 KOMIUIEKCHOM aBTOMAaTHU3UPOBAHHON CUCTEMOM?

10. HazoBuTe OCHOBHBIE THUIIBI TPOMBIIIJICHHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM U BHJIbI UX
o0ecrieyeHus.

11. HazoBute ocHOBHBIC (PyHKIIMK aBTOMaTtu3upoBaHHBIX cucteM: CAIIP, ACVYII, ACVYTII,
AC/I. [losicuuTe cocTaB U Ha3HAYCHHUE YCTPOMCTB rpaduieckoii paboueit CTaHIUH.

12. Yto Ttakoe "pactepuzanus’ u "BeKTopuzanus’?

13. Yro Takoe "mpOMBIIIICHHBIH KomnbioTep”’? KakoBbl ero ocooeHHOCTH?

14. Tlepeuncnure ocHoBHBIE ocobernHocTu bJ[ B CAIIP.

15. B ueM 3axiroyaroTcs TPyJHOCTU PELIEHUSI MHOTOKPUTEPHATIBHBIX 3a7ja4 ONTUMU3ALH?

16. Kakue ¢pynkmun BeimoaHseT ceteBoe [107?

17. Yro noHMMaroT noa MeHekepoM u areHtoM B [10 ynpasienus cetbio?

18. Yto Takoe sMysius TepMuHana’?

19. B yem cyurHocTh MeTO1a IpeoTBpaleHus KoHdaukToB B RadioEthemet?

20. TlpencraBere IDEFO-muarpamMmy BEpXHEro YpOBHS [Jid 3TaloOB >KMU3HEHHOTO IIHUKJa
IIPOMBIIIJIEHHON TPOAYKIIMH.

21. Kakum 06pa3om peanusyeTcsi IpruOpUTETHAs Tepeaada JaHHbIX B cetn Token Ring?

22. Tlouemy B cersix Ethernet BBeneHo orpanuuyeHue Ha pasmep Kaapa cHuzy? Paccuuraiite
HIDKHIOIO TpaHMIly JUTMHBI Kajpa mais Gigabit Ethernet.

23. B uewm 3akmouaroTcs crenupuueckue 0coOEHHOCTH KOMIOHEHTHO-OPHUEHTHPOBAHHBIX
TexHoyioruit pazpadorku [10?

24. Ha30BUTE OCHOBHBIE CTaJNUU MPOEKTUPOBAHMSI TEXHUYECKHX CUCTEM. JlJIg 4ero Hy»KHO
MPOTOTUIIUPOBAHUE?

25. Ha3oBuTe OCHOBHBIE OCOOCHHOCTH XPAaHWIHUIN JaHHbIX. [lodeMy OHU HCHONB3YIOTCS B

PDM?

26. Cucrema PDM. Uem otnuuaercs cucteMa PDM ot o6bsranoro bJ1?

27. Kakum o0pa3oM BBIMOJIHAETCS KOHTPOJIb MPAaBUIBHOCTH ME€peiayl JAHHBIX 110 TPOTOKOIY
TCP?

28. Ilouemy B [P-nakeTe nMeeTCsi KOHTPOJIBHBINA KOJI 3aT0JIOBKA, & HE BCETO Makera?

29. Yro Takoe "MeHepKephl”’ U "areHThl” B CETEBOM IMPOTrPaMMHOM oOecriedyeHun ?

30. HazoBute ¢akTopsl, 00yCIOBINBAIOIINE BBICOKHE CKOPOCTH Tepeadyn JaHHBIX B CETIX
ATM.

31. Yro Ttakoe "mapuipyTu3zanus OT UICTOYHHUKA ?
32. YUro nonumarot nnoa BuptyansHoi JIBC?
33. JlaiiTe onpeneneHne 00J1acTH aIeKBaTHOCTH MaTEeMAaTHIE€CKOW MOJIEIH.
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34. YTo MOHMMAIOT TIO/I TOCTOSTHHOW BPEeMEHH (PU3HIECKON CHCTEMBI?

35. Kakum o6pazom obecnieunBaeTcs CXOAUMOCTb uTepanuii npu pemennu CHAY?

36. Ha yem ocHOBaHBI aNTOPUTMBI aBTOMATHYECKOTO BBIOOpA IIMara WHTETPUPOBAHUS TIPU
pemeHnH cucteM auddepeHnnanbHbIX ypaBHEHU?

37. Yto Takoe "BTOPUYHBIC HEHYJIEBBIE JIEMEHTHI B METOJIaX Pa3pEKEHHBIX MaTpHIl?

38. B uem 3akmouaercs pa3nuyre cnocoO00B MHTEPIPETALUU U KOMIWIALUY TIPU PeaIn3aluu
METO/1a pa3peKEHHBIX MATPUIL?

39. Uro noHnMarOT 1o 007acThi0 pabOTOCTIOCOOHOCTH?

40. HazoBute npuuunsl nosisieHus crangaptoB STEP. IlpuknagueiM nporokosom B STEP-
TEXHOJIOTHH.

41. IToctpoiite Tabmuisl Jorndeckux Gyukmuit M1 u MJIN nis natusHavynoro andaBura.

42. TlosicHUTE CYIIHOCTb COOBITUIHOTO METO/1a MOACTUPOBAHMUS.

43. [IpuBenute BHIBOJ ypaBHeHH KosmMoroposa /it CHCTEM MacCOBOTO OOCTYKUBAHHUSI.

44. Yro Takoe mapaMeTpuuecKas MOJEIb U aCCOLIMaTUBHOE MOJIEIMPOBaHUE?

45. B yeM 3akiI04aroTCs OTJIMYMS TeoMeTpruiecKkux Mojenei besbe n B-crutaitHoB?

46. Jlaiite (GopMyIHPOBKY 3aa4d MATEMAaTUYECKOTO MPOTPAMMHUPOBAHUSI.

Ilpuknaonsie rkzamenayuonnvie 3a0anusn no «CAIIP»

3adanue: JI5s OMMCaHHOMN CXEMBI MOCTPOUTD ACHCTBYIOMUHN IIU(PPOBOIl MPOTOTHII.

-

Kpupowun 2, BpallawUIUica Bo-
KPYr HEMOABUXHOW OoCU D, UMEET
najael a, CKOJAb3SIUN B TIPIMOTIH-
HeilHOM ma3e b 3BeHa 4, BXOIYIIETO
BO BpallaTeabHyK napy B co 3Be-
HOM J, BpalllaloUIMMCS BOKPYT He-
NMoABUXHON ocu A. WU3MeHad Mo-
JIJO)KEeHHE OCH A Ha CTOlKe, MOXHO
noJyyaTh pa3/JMuyHbIE 3aKOHbI IBH-
KEHHUS Tnoa3yHa /.

L/

A

3BeHO 5, Bpamllaolieecs BOKPYT HEMOABMXKHONW OCH A, BHIMOJHEHO
B BUIE MOJI3yHA, MO KOTOPOMY CKOJB3UT KyJauca 2 ¢ mpope3bio a - a.
Kynuca 2 cHaGxeHa poOJMKOM 4, BXOHALIMM B Mpopesb AUCKa J,
BpalllalOLIerocsl BOKPYr HEMOABUXKHOW ocu B. [Ipu paBHOMEpPHOM
BpalleHUW KpuBowuna / AUCK 3 BpallaeTcs HEepaBHOMEPHO.
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Ilpu BpateHHH KpuBomuna I BOKPYT Hermof-
BHKHOH OCH A KyJaHuca 2 BpaulaeTcs BOKPYT
HemoJABH:KHON ocH B, a Kyauca &8 kKauaercd
BOKPYT Henoisu:kHO ocH E. IlepepaTtounoe
OTHOIUEHHE U3 MEXKAY YIJIOBLIMH CKOPOCTAMH
@, 3BeHa | H ®; 3BeHa 3 PaBHO

W sin o

ula—_.—--b-]-‘?l— T sin ¥ cos ([’;— C{] Cos (.81‘ l ’

rae yron & = LCAB, yron f= [/ CEq H
yron y = LDEB cBS3aHEl yC/I0BUAMH

b ey 0 B

BP=TA¢ s —AB

— BD sin B
EY="BE—BDcosp

[ToaHbIH Yron ¢ MOBOPOTa KYAHCH § paBeH

=2 arcsin rBQ—
¢===NrE -
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Kpupowun [, Bpamawomuica
BOKPYI HenoABHzHOH ocH A,
BXOJAHT BO BpalulaTeJbHYIO Ma-
py B ¢ noa3yHoMm 2, CKOJb3s-
LHM BROJbL 3BeHa 3, Bpaulao-
1eiocd BOKPYT HenoABHXKHOII
ocH C. 3BeHO 3 C MPOMEKYTOU-
HBIM TNTOJI3YHOM 4, CKOJIb3SIILHM
B HanpapJSIIOILUX, NpHHALIe-
KalluX TOJA3YHY &, OCyllecT-
BJISIeT BO3BPATHO-IIOCTYMaTeJ b~
HOe JBHXKEHHe [I0J3yHa .
[Ton3yHn 5 umeer pasHble 3a-
KOHbl JIBUXKEHUSI TIPH NPSIMOM
¥ obpatHoM xoxax. Ilpu pas-
HOMEPHOM BpailleHHH KPHBO-
mwnna | OTHOLWEHHe k2 BpeMeHH NMPAMOro u o6paTHOTO XOAOB PaBHO

K] #
k:“-_——-—-;.l—é— —1,

arccos ——
AC
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[Ton3yH 2, BpawawUKUicad BOKPYT
HEMOABUXKHOW OCH [ M BXOAALINAN
BO BpallaTelbHYW mnapy E ¢ Kpu-
BOIIUTIOM [/, CKOJB3UT B Kyauce 3.
[Ipn BpauieHuu 3BeHa [ Kyauca 3
CKOJIb3UT MO MOJ3YHY 4, Bpallaro-
LIEMYCS  BOKPYIT  HEMOABMXHOIA
ocu A, coBepliasg TakuM obpasom
CJI0XHOE JBMXKEHMWE: Bpallasich BO-
KPYr HEMOABWXHOTro IapHupa A
M CKOJNb3s BIOJbL CBOeH ocu. W3-
MeHaq IIuHY BC 3B€Ha 5 M MOJO-
KEeHHEe TOYKHM B Ha HEMOABHXHOM
CTOMKE MOXKHO TMOJy4YaTh pa3jiuy-
HbIE 3aKOHBI ABMXEHMS KYJIUCH J.

a 2 2z
[ o At ]
£ e\ F WA
\ ] B
g \ R ]
G \‘f

{itn/

obpaTHOM Xojax.

KopoMmbicio 4 mapHUpHOTo 4YeTohipex3BeHHUKa ABCD, npusonumoe
B JIBUXKEHHE IIAaTYHOM J, BXOAMUT B KMHeMaTHdecKyio mapy E ¢ moi-
3YHOM 5, IBUXKYUIMMCS B HalpaBisSIOIIMX 3BeHa 2. 3BeHO 2 ABUIXKETCS
MOCTyNnaTeJbHO B HEMOABUXHBIX Hampasiasgomux a. [Ipu BpameHuu
KpuBoumruna [/ moa3yH 2 uMeeT pa3Hbe CKOPOCTM TIpU MPIAMOM H
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3BeHO 4, Bpalllatolieecs BOKPYT
HEMmoOABUXKHOU ocu A, BXOIUT
B MOCTYyMaTeJbHYIO Mapy ¢ Moj-
3YHOM 5, KOTOpBIi MPUBOIMTCS
B JBUXeHUE KPHUBOIIUIIOM [,
BpallaloUIMMCs BOKPYT  Hemnoj-
BUKHOW ocu [. 3BeHO J BXO-
AUT BO BpaulaTe/lbHble Iapbl B
1 C co 3BeHOM 4 U noJ3yHOM 2.
[Ipn Bpamenuu xkpupomwuna / J
MOJI3yH 2 WMeeT pa3Hble 3a- C ny
KOHBI JABMXKEHHS TIpU MPIMOM

U obpatHoMm xonax. Mamendas anuuy BC 3BeHa 3, MOXHO MOJydyaThb

pasavyHble 3aKOHbI JBMXKEHHWS TMOJ3yHa 2.

JINuHBEl 3BeHbEB MeXaHH3Ma YJOB-
JETBOPSIOT  yeaoBuam: AC =
= 1,83 AB u [ = 3,57 AB. Kpu-
BowHn [, BPAIAIIHHCA BOKpPYT
HEMOJBUMKHON OcH A, BXOJUT BO
BpailatesbHyl0 napy B co 3pe-
HOM &, CKOJIb35IULUM B NOJI3YHE 4,
BPAILAIOWEeMCsT BOKPYT HelOLBH K-
Hoil ocn C. 3BeHO 2 BXOJAHUT B IO-
CTYMaTeAbHYIO TIapy C MOJ3YHOM §,
KOTOPHII BXOAMT BO BpallaTe/b-
Hyto napy D co 3BeHOM 2, CKOJIb-
35IIUM B HEMOJBHKHBIX Hanpa-
BASIOWHUX a — @. [Ipn paBHOMep-
HOM BpallleHHH Kpusowkna I Ha
yrosa ¢ B 06e cTopoHsl oT BepTHKanH AC 3BeHO 2 ABHMKeETCHA npnﬁﬂu-
JKEHHO-PABHOMEPHO.

JIn¥HB  3BEHLEB MeXaHH3Ma
YIOBJIETBOP SIOT YCJIOBHSIM:
AC = 1,86 ABul= 3,57 AB.
Kpupownn I, Bpamawouuiics
BOKPYI HENOABHXKHOH ocH A,
BXOJHT BO BpAlLaTeNbHYIO Na-
py B c noasyHom 3, cKO/b3s-
UMM BJIOJb OCH 3BeHa 4. 3Be-
HO 4 BXOJHT B NOCTYNAaTeJbHYIO
napy ¢ IOJ3yHOM 5, Bpalllaio-
ILHMCS BOKPYT HEMOJBHMKHOM
ocu C. 3BeHO 2, BXOAsLlee BO
BpalatenbHyio napy D co 3se-
HOM 4, CKOJNIb3UT B HEMOJBH K-
HBIX HanpapAsiONUX a — a.
IIpu paBHOMEpPHOM BpallleHHH KpHBOwHila I Ha yroJ ¢ B obe CTO-
poHbl OT BepTHKaAu AC 3BeHO 2 ABHKETCS NPUOJIHACHHO-PaBHOMEPHO.
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3eeHo 1 uerhIpex-
3BEHHOIO KYJIMCHOTO
MeXaHH3Ma ABC
NPHBOAKUT B JBHXKe-
HHe MAaTyH 2 U NoJ-
3yH 8, KOTOpHIfi
HMeeT pa3Hoe BpeMd
npsiIMOro H obpaTtHo-
ro xopos. [Ipu pas-
HOMEePHOM BpallleHUH
Kpusouiuna 4 OTHO-
LieHne Kk  BpeMeHH
[IpSIMOTO M 00pPaTHO-
ro XOAOB paBHO
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Kynuca 2, noaseumeHHas B Touke C
K TIOJ3YHY 4, CKOJIB3UT B HarpasJsio-
KX 5 ¥ 6, Bpallaliuxcs BOKpYr oceil A
u B. C nomoilblo BUHTa 3 M3MeHsieTC
MmojiokeHue ocu A, a cienoBaTe/ibHO, W
anuHa xoma mnoasyHa 4. [loanHblii xom s
nojisyHa 4 paBeH

AB
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JIMVHBl  3BeHBEB KYJIMCHO-PHIYAXKHOTO
mexaHusMa ABC ynoBieTBOpsIlOT yc-
anoBusaMm: AC=1.81A4B wu BD=
= 1,644B. Tlpu BpaumeHuu 3BeHa [/
BOKPYT HenoaBWXHONH ocu A Touka D
3BeHa 2 MMeeT TPaeKTOpHl0, Ha HeKo-
TOPOM y4yacTKe OJW3KyH K MpsSIMoii

) L g — ¢, MepneHANKYISPHOil K Hampas-
4 ) neuno AC.
/5 v/ g
Vv S _/

et

C

Kpusownn [/ BpaiiaeTcsi BOKPYT HeMOABUKHON ocu B M matyHoMm 6 -
nepenaeT ABUXKEHUE TMOJ3YHY 2, CKOJIb3fIIEMYy B HEMOIBMXKHBIX Ha-
npasiadomux a. Kynauca 3, Bpalnaiouasicss BOKPYT HENMOJABUXKHOI
ocu A, umeeT mpope3n b M ¢, B KOTOPbIX CKOJAb3AT mnaiblbl C u D,
npuHaajiexamye mrokaM nopuiHeit 4 u 5. Ilpu BpalieHUM KpUBO-
mwuna / mos3yH 2 coBepllaeT BO3BpaTHO-IMOCTyNaTelbHOe ABUXKeHUeE,
3acTaBlsdsl KyJaucy J KauaTbCsl BOKPYT HEMOJBMXKHOTO I1eHTpa A.
Kynuca 3 nmpuBoaAUT B IBUXKeHHME TMOpIIeHb J.
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HUunuuap 3 Bpalnaetcsi BOKPYr it--2 -
HenmoaBuxHoii ocu D. [lop- : 1
HieHb d, CKOJB3dLIMI B 3TOM 7 T
HMJIMHApPe, cHaOXeH LITOKOM 2. it
IIBuxeHue wmTOoKa 2 MOPIIHS " !
nepemaercss Tdare [, gBsgIO- Z 1 i' /
IIelcsd TO0J3YHOM KPUBOIIMII- Yo 1 )
HO-TOJI3yHHOTO MexaHusMa (7 7
ABC. o
N
»
N\ biok nuuanHapoB a, b U ¢ BpaliaeTcs

BOKpYr HenoaBuxHoit ocu O. Ilaty-
HBl 2, 3 U 4, Bpauawmolumrecs BOKPYT
ocn A, coolmarT mopurHam 5, 6 u 7
nocTynaTtejbHOe JBUXEHHE OTHOCH-
TeJbHO oceil HMaAMHApoB. [loaHBIi
XOI § TMOpPLIHEeH OTHOCUTEJIbHO UH-
JUHIPOB paBeH

§=204.

Uuaunaper / u 2 KavawmTcd
BOKPYT HEMOABUXHBIX OCei
C u D. Ocu uMIMHIPOB
BCeraa MpoXoAdT uepe3 ToY-
Ky B kpupowmwuna 3, Bpa-
IIANIEr0csd BOKPYT HEMoj-
pukHoM ocu A. Yron CAD
paseH 90°. C KpuBOLIMIIOM
3 KeCTKO CBS3aH TsXKebli
MaXoBHK 4, Bpallalouminiics
BOKPYT HEIOJABUKHON ocH A.
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[Ipu BpameHuu kpuBowuna [ mnoj-

3yH 2 NOBUXeTCsl BO3BPaTHO-IIOCTYIA-

TedbHO. [IBUXXeHMe noa3yHy 3 cood-

IIaeTcsl TMOCPeACTBOM pbluara 4 u
maTtyHa J.

JIBuXKeHue Moi3yHa 2 B HEMOJABUKHBIX HampaBAdIIUX d — @ OCY-

IIeCTBASETCI TMPOMEXYTOYHBIM 3BeHOM J, BXOOALIMM BO BpalllaTelb-

Hylo mapy E ¢ kKopombicioM 4 WIapHUPHOTO 4YeThIPEX3BEHHOro Mexa-

Husma ACBD. Kpusomun AC mapHUPHOTO 4YeThipeX3BeHHHUKA

ACBD BuinonHeH B Buae skcueHTpuka /. latyH 5 umeer pacmiupeH-
HYIO BTYJKY b.

3akpenass kecTKo Ha ocH A Hanpage
% Jagiomyio / oA pasnuYHEIMH YTJ1aMH o

( / K TOPH30HTY, MOKHO NOJydYaTh pas-
JIMYHBIE 2aKOHBl JBHAKEHHA MOJ3Y-
1 HOB 2 H 3.
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Kopompicio 4 mapHUpHOTO
yeThipeX3BeHHUKA GBCD
MMeeT PacCIIUPEHHYIO BTYJI-
Ky a, OXBaThIBaIOLIYIO He-
MOABMXKHBIIH SKCLEHTPUK J.
Kopombeicio 4 BXOIUT BO
BpalatelibHylo  mapy E
C IWIATYHOM J, BXOMISAIIHM
BO BpallaTeiabHyio mnapy F
C mopuiHeM 2, CKOJb3SIIUM
B HEMOJBMXKHBIX HarlpabJis-
omux  p—p. llpu  Bpa-
IeHUU KpuBomwumna [/ mop-
IIeHb 2 OBMXKETCS BO3BpaT-
HO mocTtynateabHo. [lepe-
MellleHHe MopluHg 2 pery-
JTUPYeTCcsd TMOBOPOTOM  3KC-
HeHTpHKa J, XKecTKo 3a-
KpersgeMoro Ha ocu A
B pa3JHMYHBIX TMOJOXEHUIX.

Jnunbl MeXaHHu3Ma
VIOBICTBOPSIOT YCJIOBUIO:

AB = BC = CD = DA.
[IpsiMmosIMHeliHOe TepeMellleHne
3BeHa [ TpaHcdhopMHUpyeTcsS B
NpsAMoOJIMHEHHOE JIBUXKEeHUE
3BeHbeB 2, 3 1 4. Ilpu pacno-
JIOXKEHUU OCEeU TMocTymnaTesib-
Heix nap £, F, G u H, ykasan-
HOM Ha uyepTexXe, CKOPOCTH
touek A, C u B, D nonaphHo
pPaBHBI U MPOTUBOMOJOXHBI MO

3HAKY.
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KpuBowun 5 BpaulaeTcsi BOKPYTI He-
4  nonBuXHOI ocu A U matyHoM 4 npu-
BOAMT B KaydaTelblloe IBUXKEHHE BO-
KpYT HeMoABMXKHOU ocu B GanaHcup 3,
nepeaarolinii MocpeacTBOM wiaTyHa 2
ABUKEeHME 1ITOKY MOpIiHA [, TBUXKY-
1erocss BO3BPAaTHO-TMOCTYMNAaTeIbHO.
banancup 3 ypaBHOBEILIEH OTHOCH-
28 A TeJIbHO OCHU BpalleHus B.

2—

Illatyn 1 BHINONHEH B BU/JE TPEyroJb-
Hoii tpaBep3sl ABC. B Touke D,
Jexaieil Ha cepeluHe oTpe3ka AB,
maTyH | BXOAHT BO BpaWaTeJbHYIO
napy c¢ noasyHom 2. Touku A u B
waryHa I ABHIKYTCHA IO y4YacTKaMm Lua-
TYHHBIX KpuBHIX. IIpu ManoM 3Ha-

yeHHH OTHOLICHHA —é*D— YHaCTKH lia-

TYHHBIX KPHBBIX MOTYT OBITb TpHO-

JUKEHHO 3aMeHEHbl yYyacTKaMH nps-

MBIX, COBNAJAOUIMMU 10 HanpasJjae- (T

HUIO C OCAMM HHJHHAPOB. MeXaHH3M

MOKeT pafoTaTh NPH HAJTHYHH HEKOTO-

PHIX MaJbIX 3a30POB B KHHeMaTHue-
CKHX mapax,

RS A

JITUHBI  3BEHBEB  MeXaHM3Ma
yIOBJIETBOPSIIOT YCIIOBUSIM:
AB=A'B/, BC=B'C,
CD = CD, DE = DF,
EF — E"F'. Tlpu pacnojoxe-
HuM Touek B u B, D u D',
yKa3aHHOM Ha uepTexe, NpH
BpallleHUU KpuBowumna [/ mop-
WHW 2 U 3 ABUXYTCS B MPOTH-
BOMOJIOKHbIX HampaBleHUSsIX.

2
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e

Z
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\ C KPpHBOUIHUITOM f, BbIITOJTHECHHbBIM
\j B BMIC THAXKCTIOTO MaXOBHKa., B TOY-

®

—1 Ke B BxoadT B KHMHeMaTHU4YeCKMe

v/’ napbl watyHbl 2 U 3. Ocu LUWIHH-

% JIPOB pacriojioKeHbl Ha oOllel Bep-

g tukaau. [lpu ykaszaHHOli cxeme
] 1 MeXaHM3Ma JOCTUTaeTcs] 4YacTHU4-

HOE VpadBHOBeLIWMBaHME CHJI HHEpP-
MK MacC 3BEHDLEB.

K xopombiciry [ 4YeTBIpEX3BEHHOTO
mapHupHoro Mexanusma ABCD nipu-
COeIMHEeH IIaTyH 2, BXOOMIIMH BO
BpalllaTeJbHYIO Tapy ¢ MoJ3yHoMm J.
Kopowmbicio / KadaeTcsl OTHOCHTEJIbHO
HeTIOABUKHONW ocu A, mnpuBoast Io-
CpPeICTBOM LIaTyHa 2 B MoOcCTynaTesb-
HOe ABUXKeHHe moplieHb. [ITMHbBI 3BeHb-
eB MexaHusma ABCD nono0paHbl
TaKk, 4YTO CyMMa JUIMH 3BeHbeB AB
1 BC nunib HeMHOTUM OOJbllle CYMMBI
aiuH 3BeHbes AD u DC, Gnaromaps
yeMy KOpoMbICIO [ uMeeT OO0IBIION
YyrojJ pa3maxa, 4TO B CBOW oOuepelb
obecrieyuBaeT O0OJABIION X0/ MoJa3yHa J.
L Kopombicio [/ cOanaHcMpoBaHO OT-
> HOCHTEJIbHO OCHM BpallleHUs A.
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