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1 ean 1 3a7a94 OCBOEHHUS JUCIUILINHBI

HCJIBIO OCBOCHM AHUCHHUIIIINHBI ((KOMHLIOTepHOG KOHCTPYUPOBAHUC) ABJIA-
CTCA @OpMHpOBaHHG KOMILIEKCaA 3HAaHUH 00 OpPraHU3alMOHHBIX, HAYYHBIX U MCTO-
AUYCCKUX OCHOBAX KOMIIBIOTCPHOI'O KOHCTPYUPOBAHMA, MCTOJAOB M CPCACTB pac-
YETHBIX IIporpaMMm, a TakKK€ COBPCMCHHBIX CHUCTCMAX dBTOMATHU3HPOBAHHOI'O IIPO-
CKTHUPOBAaHUA.

3agavyu JUCUUILIHHBI

— chopMHpoBaTh MPAKTUUYECKUE OCHOBBI pa0OTHI B CUCTEME aBTOMATHYECKO-
ro npoektupoBanus B cucreme APM WinMachine;

— IPUBUTH CIIOCOOHOCTHh K CaMOOOPa30BAHUIO U UCIIOJIB30BAHUIO B MPAKTH-
YECKOH JIeATeTLHOCTH HOBBIX 3HAHWW M YMEHHI, B TOM YHCIIe B 00JACTAX 3HAHUM,
HETIOCPEJICTBEHHO HE CBSI3aHHBIX CO c(hepoit mpodhecCUOHAIBHON IEATeIbHOCTH;

— MOJATOTOBUTH K MPOBEACHUIO CTAHAAPTHBIX MCIBITAHUS HA3€MHBIX TPAHC-
MMOPTHO-TEXHOJOTUUECKUX CPEICTBA U UX TEXHOJOTHUECKOTO 000pY0BaHUS;

— TOATOTOBUTH K HKCIIOJIb30BAHMIO COBPEMEHHBIX TEXHOJIOTHM B y4eOHO-
UCCIIeIOBATEIBLCKON paboTe, KypCOBOM U JIUINIOMHOM MPOEKTHPOBaHUHU, Mpodec-
CHOHAJIbHOM JEATEIIbHOCTU MOCJIEC OKOHYAHUSI YHUBEPCUTETA,

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOy4YeHUS] 1O
AMCHMIJINHE, COOTHECEHHBIX C IUIAHUPYEMbIMH pe3yJjabTaTaMH
ocsoenust OIIOII BO

B pe3yabTaTe 0cBOeHHMSI NMCHUIIMHBI GOPMUPYETCH CJIeTYIOHIasi KOM-
NeTeHIus:

I[IKC-1 CnocobeH pa3pabaTbiBaTh TEXHOJIOTMYECKYIO JAOKYMEHTALMIO JJIs
MPOU3BOJICTBA, MOJIEPHU3ALNH, SKCIUIyaTalluu, TEXHHUYECKOTO OOCITYXUBAaHUS H
peMoHTa TexHuuyeckux cpeacts AIIK u ux TeXHOIOTHYECKOro 000py10BaHUS.

B pesynbTraTte u3ydeHus IUCUUIIIMHB « KOMIIBIOTEPHOE KOHCTPYUPOBAHUEY
0OyJaroIuiicsi TOTOBUTCS K OCBOEHHUIO TPYAOBBIX (DYHKIIMI U BBITIOJIHEHHUIO TPY-
JIOBBIX JCHUCTBUN:

[Tpodeccuonanbupiii crannapt «CHeruaiucT Mo TEXHUYECKOMY JIUarHOCTH-
POBAaHUIO U KOHTPOJIFO TEXHHUYECKOTO COCTOSIHUS aBTOTPAHCIIOPTHBIX CPEACTB MPHU
NEPUOJUYECKOM TEXHUYECKOM OCMOTPE», YTBEPKACHHBIA MpuKazoM MuHucrep-
CTBa TpyJa U colaibHOM 3amuThl Poccuiickoit @eneparuu ot 23 mapta 2015 r.
Ne 187n (3apeructpupoBan MuHuctepctBoM roctuniu Poccuiickoit denepanun
29 ampenst 2015 1., per. Ne 37055).

TpynoBast (pyHKIMS: OpraHu3alvs U KOHTPOJIb ydeTa, XpaHEeHUs U paboTo-
CIIOCOOHOCTH CPEICTB TEXHUYECKOTO JUArHOCTUPOBAHUS, B TOM YHCIIE CPEICTB
M3MEPEHUH, JOMOIHUTEIBHOIO TEXHOJIOTUYECKOTO 000PYI0BaHMSL.

TpynoBblie 1eNCTBUSA:



— TIONTyY€HUE M aHaJIu3 CBEJIEHUN O paboTOCIIOCOOHOCTH CPENICTB TEXHHUYE-
CKOTO JMarHOCTUPOBAHUSA, B TOM YHCJE CPEACTB M3MEPEHHUH, JTOMOJHUTEIBHOTO
TEXHOJOTMYECKOT0 000pYJIOBaHMs, HEOOXOAMMOIO [UIsl peaju3aldiid METOJOB
MIPOBEPKHU TEXHUUECKOTO COCTOSIHUS TPAHCIIOPTHBIX CPEJICTB;

— opraHm3aius pa3paboTKU M KOHTPOJIb peaiu3allii IUIaHOB (rpaduKoB)
OCMOTPOB, MPOPUITAKTUIECKUX PEMOHTOB CPEACTB TEXHUUYECKOTO JUArHOCTHPOBA-
HUSI, B TOM YHCJIE CPEICTB U3MEPEHUH, TOTIOTHUTEILHOTO TEXHOJIOTUYECKOTO 000-
pyIOBaHUS, HEOOXOIMMOTO JIsi peaau3alldd METOJOB MPOBEPKH TEXHHUYECKOTO
COCTOSTHUSI TPAHCTIOPTHBIX CPEACTB, YTBEPKACHHUE ITHX TUIAHOB (TPaPUKOB).

3 MecTto nucuuiuiiibl B cTpyktype OIIOII BO

«KomnploTepHOE KOHCTPYMPOBAaHUE» SIBJIAETCS AMCLUIUIMHOM (paKyybTa-
TUBHOM 4YacTu (4acTu, (popMupyeMol ydaCTHUKaMH OOpa30BATEIbHBIX OTHOIIE-
Huit) OIIOII BO noaroToBku oOyvaroniuxcs no cnenuanbHocty 23.05.01 Hazem-
HbIE TPaHCHOPTHO-TEXHOJIOTMYECKUE CPEACTBa, crnennanu3anus «TexHudyeckue
CPEICTBA arpoIpPOMBIIITIEHHOIO KOMIUIEKCay.



4 O0beM TUCHHMILIHHBI (72 yacoB, 2 3a4éTHBIC CAUHULIbI)

O0BéM, yacoB
Bunpl yueOHoI paboThI
Ounas 3aouHas
KonTakTHasi padora 37
B TOM YHCJIC:
— ayJaUTOpHAs 10 BUJAM Y4eOHBIX 3aHATUN 36 )
—— JIeKITUHN 20 -
— NPaKTUYECKUE 16 -
—— BHEAyIUTOPHAS - -
— 3a4€T 1
— 2K3aMEH - -
—— 3aIIUTa KyPCOBBIX i i
pabot (IMpoeKTOB)
CamocrosiTesibHas padoTa 35
B TOM YHCJIC:
— KypcoBas paboTta (IpOEeKT) - -
—— [POYHE BHJIBI CAMOCTOSATEILHON pabOThI 35
Hroro nmo jucuunjinue 72

5 Conep:xxanue TUCUUILIAHBI

[To uToram uzy4aemoii TUCHUIIIMHBI 00yYaronuecs CAalT — 3a4ET.
JucnuninHa u3ydaercs Ha 4 Kypce, B 8 cemecTpe.

CopepxaHue ¥ CTPYKTYpPa JUCUMILIMHBI 110 0YHOH (popMe 00yUeHu st

Buabl yueOHoi padoThl, BKJIOYAS
CaMOCTOAITEIbHYI0 Pa00Ty CTY/ICHTOB

P)
-
== | = b
Ne Tema = = 5 U TPYAOEMKOCTD (B 4acax)
n/ : 2= | & -
OCHOBHBIE BOIIPOCHI E 2 = IlpakTu Jlabopa- | CamocTto-
II 235 O Jex YECKHE
1017071 TOpPHBIE ATeIbHas
L S 3aHTHUS 6
S % 3aHATHS | pabota
OCHOBBI KOMIIBIOTEPHOT' 0
KOHCTPYMPOBAHUA
1. Opranu3zaoHHbIE,
Hay4YHbIE U METOJUYECKHE
OCHOBBI KOMITBIOTEPHOTO
1 KOHCTPYHPOBaHUS. [IKC-1 | 8 2 4
2. MeTtoael u cpencTBa
PACUYETHBIX IPOTPaAMM.
3. CoBpeMeHHbIE CH-
CTEMbl aBTOMAaTU3HPOBAHHO-
IO IPOEKTUPOBAHMSI.




Tema.
OCHOBHBIE BOIIPOCHI

Dopmupyemsbie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHol padoThl, BKIOYast
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICeHTOB
U TPYAOEMKOCTH (B Yacax)

Jlexuuun

[IpakTu-
YecKue
3aHATUS

Jlabopa-
TOpPHBIC
3aHSITHS

CamocrTo-
STEbHAs
paborta

4, OCHOBHBIE TIPUHITU-
bl pabOTHI B CHCTEME aBTO-

MAaTHYCCKOI'O HpOGKTHpOBa-
aust APM WinMachine.

Moayas APM Graph. Co-
3/1aHHE MTApaMETPUIECKOMN
Mozienu B Moayine APM
Graph.

Mopnyas APM Studio.
[TpouHocTHO# pacuéT 060-
JIOYHOM MOJIENIN KPOHIITEH-
Ha, IOCTPOEHHOM C UCTIONb-
30BaHuEM penakropa APM
Studio.

Moayas APM Studio.
[IpoyHocTHO# pacy€T TBEp-
JIOTEJIBHOW MOJIEIIA OIIOPBI
MOJUINITHUKA CKOJIbKEHHUS,
noctpoeHHoit 8 APM
Studio.

ITKC-

Mopnyas APM Spring.
Pacuér ynipyroro snemenrta
C UCIOJIb30BAaHUEM MOMYJIS
APM Spring.

Moayae APM Cam. Pacuér
KYJ1a4KOBOI'O MEXaHU3Ma C
MOCTYINATEIbHBIM POJIUKO-
BBIM TOJIKaTEJIEM B MOJYJIE
APM Cam.

ITKC-

Moayas APM Plane. Pac-
Y€T MOAIINIIHUKA CKOJIBXKE-
HUS KUJKOCTHOTO TPEHHUS B
moxayie APM Plane.
Moayas APM Screw. Pac-
4€T MIaPUKO-BUHTOBOM IIe-
penadu ¢ mpeaHaTsITOM B
monyine APM Screw.

ITKC-




Tema.
OCHOBHBIE BOIIPOCHI

Cemectp

Buabl yueOHol padoThl, BKIOYast
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICeHTOB
U TPYAOEMKOCTH (B Yacax)

Jlexuuun

[IpakTu-
YecKue
3aHATUS

Jlabopa-
TOpPHBIC
3aHSITHS

CamocrTo-
STEbHAs
paborta

Dopmupyemsbie
KOMIIeTEHIIM U

Pelnenne 3axa4 B cucre-
me APM WinMachine
1. IlpoexTupoBOYHBII
pacy€r 3y0uaToi MUJIUH-
JIPUYECKOil Koco3y0Ooii me-
pelayu BHEIIHETO 3allerie-
Hus B moayne APM Trans.
2. Pacuér Baya Ha quHa-
MHUYECKYIO POYHOCTH B
mozyie APM Shaft.
3. Pacuér nonmumnHnukos
KadeHus B monyine APM
Bear. IIKC- | 8 2 4
4. Pacuér 3yOuatoil 1u- 1
JUHIPUYECKOH  KOCO3yOoi
nepeayu BHEIIHETO 3aller-
JIEHUsT  OJHOCTYIEHYATOro
peaykropa B monyine APM
Drive.
5. TlpoexkTupoBaHue
enuHeHui B cpeze Joint.
6. IIpoexTupoBanue u
pacu€r TpEXMEpPHBIX KOH-
cTpykuuii B Moayie APM
Structure 3D.

CO-

Moayas APM Trans. Pac-
4&T 3yOuaToi HUIMHAPUYIE-
CKOI K0Cc0O3y0Oo# nepenauu
BHEIHETO 3aleINCHIL. IKC- | 8 2 2 2
[IpoekTHpOBOYHBIN pacyéTr 1
KJIIMHOPEMEHHOM Mepeay.
[IpoexkTHpOBOYHBIN pacyéT
LIEMTHOM Tepelayi.

Moayas APM Shaft. Pu-
COBaHME 3JIEMEHTOB KOH-
CTpyKUMH Baja. Pacuér Basa
Ha TUHAMHYECKYIO TIPOY- [IKC- | 8 2 2 3
HocTb.Moayas APM Bear. 1
Pacuér noammnHuKoB Ka-
YEHHUS..

Monayabs APM Drive.

Pacuér 3y6uaroii nunuH-
JPHUYECKON KOCO3y0Oil me- 2 2 2
penadn BHEIIHETO 3allerie-
HUS OJIHOCTYIIEHYATOr O pe-




® = Buabl yueOHol padoThl, BKIOYast
E § o CaMOCTOSITEJIbHYI0 PadoTy CTY/IEeHTOB
Ne Tema ‘E: = § U TPY10€MKOCTH (B Yacax)
. [ -
E/ OCHOBHBIE BOIIPOCHI =2 |3 Ilpakt- | jagopa- | Camocto-
2= O | Jlekuun | TECKHC TOpPHBIE ATeIbHAs
e £ SAHATIAL | sapgrus | paboTa
TyKTOpa
Moayas APM Joint. IIpo-
9 | ekTUpOBaHUE COCTUHECHUI B I[IKC- | 8 2 2 4
cpexe Joint. 1
Moayas APM Structure
3D. Pacuér 6anounoro sie-
MEHTa KOHCTPYKIIMHA B MO-
10 | nyne APM Structure 3D. IIKC- | 8 2 2 3
[IpoexTupoBanue u pacyer 1
TPEXMEPHBIX KOHCTPYKIIUN
B Monyne APM Structure 3D
3auér 8 1
Hroro 20 16 35
BCETI'O: 20 16 35

Conep:xaHue ¥ CTPYKTYpa AUCHUILTHHBI 110 3204HOH (popMe 00yUeHusl —
He MpeaycMOTpeHa

° Buabl yueOHoi1 padoThl, BKIKYaA
E = CaMOCTOSITEIbHYIO Pa00Ty CTYICHTOB
No s g E U TPY0eMKOCThH (B 4acax)
Tema. z3 3
1/ = 5| S [Ipaktuue- | JlaGoparop-
OcHOBHBIC BOIIPOCEL | S 2| 3 Camocros-
II S0 CKHUEC 3aHs- HBbIC 3aHATUA
&= Jlexkunn s TeJNbHAA
S * pabora
Hroro
6 IlepeueHb YUeOHO-METOAMUYECKOTO O0ecTieueHHs IJIs1 CAMO-
CTOATEJILHOM PadoThI 00YYAKOIIMXCS M0 JUCIHUILIAHE
Metonuueckue yka3aHus (I CaMOCTOATEILHON paboThI)
1. Tnumes, A. WN. KoMmploTepHOE KOHCTPYUpPOBaHUE [DIEKTPOHHBIN
pecypc] : MeToi. ykazaHus 1Mo camocTositeapHoN padore / A. U. Tnumes, A. B.
Orusauk. — Kpacuomap @ KyoI'AY, 2016. — 34 c. — Pexum poctymna

https://edu.kubsau.ru/file.php/115/Kompjuternoe_konstruirovanie. Metod. ukazani
ja_2016 539452 v1 .PDF

2. HopenkoB, A. B. Cucrempl aBTOMAaTH3UPOBAHHOTO MPOCKTHUPOBAHUS
[DnexTponHbIi pecypc] : yued. mocobue / A.B. Hopenkos. - M. : Kommbiorep
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https://edu.kubsau.ru/file.php/115/Kompjuternoe_konstruirovanie._Metod._ukazanija_2016_539452_v1_.PDF
https://edu.kubsau.ru/file.php/115/Kompjuternoe_konstruirovanie._Metod._ukazanija_2016_539452_v1_.PDF

ITpecc, 2009. — 342 c. Pexxum noctyna : http://baumanpress.ru/books/42/42.pdf

3. lenogact, B. B. OcHoBbl npoexktupoBanus MamuH. [Ipumeps! pemienus
3aay [DnexkTpoHHbIN pecypc] : yueoHoe nmocodue / B.B lllenodact, T.b YyryHosa.
DJIEKTPOH. TEKCTOBbIE HaHHbIe. — M. : U3a-Bo AIIM, 2004. — 240 c. — Pexum
nocryma : http://www.twirpx.com/file/1102181/

4. 3ampuii, A. A. IlpoexkTupoBaHne U pacdéT METOJIOM KOHEUHBIX 3JIEMEH-
TOB TpEXMEPHBIX KOHCTpYKIMi B cpene APM Structure 3D [DnekTpoHHBIH pecypc]
: yaeObHOe mocobue / A.A. 3ampuii. DIEKTPOH. TEKCTOBBIC HAaHHbIe. — M. : M3na-
tenbeTBO ATIM. 2000. — 472 c.- Pesxxum noctyma : http://dwg.ru/dnl/5220

5. XKypman “CAIIP wu rpapuka”. — Pexum poctyna
http://www.sapr.ru/archive.aspx

{ douxa OIEHOYHBIX CpeacTB I NPoBeJAeHUsI
MPOMEXKYTOYHOM aTTecTalluu

7.1 IlepeyeHb KOMIETEHUMI ¢ YKa3aHUEM 3TANoOB UX (popMHUPOBaHUS B
npouecce ocsoenusi OITOIT BO

Howmep ce- Otansl GOPMHUPOBAHUS U IPOBEPKU YPOBHS CPOPMUPOBAHHOCTH KOMITETEH-
Mectpa* LM O JUCHMIUIMHAM, MpakTuKaM B rponecce ocBoenus: OIIOIT BO

ITKC-1 CrniocobeH pa3pabarbIBaTh TEXHOJIOIMUYECKYIO TOKYMEHTALIMIO JJIs1 IPOU3BOJICTBA,
MOJICpPHU3AIIUM, SKCIUTyaTallud, TEXHUYECKOro OOCIYy)KMBAHUS M PEMOHTAa TEXHUYECKUX
cpeactB AIIK 1 UX TEXHOIOTHYECKOTO 00OPYAOBaHUS

2 b2.0.01.01(Y) O3nakomuTenbHas IpPaKTHKA

3 b1.B.1./IB.01.01 KomnsroTepHas rpaduka

3 b1.B.1.71B.01.02 IT -TtexHOJO0THN

5 b1.B.1.02 Beruucnurensnas texnuka u cetu B AITK

6 b2.0.02.01(IT) Texnonmoruveckast (MpOU3BOJCTBEHHO-TEXHOIOTHUECKAs)

MIPaKTHKA

6 OTM.01 Tounoe 3emnenenue

7 b1.B.1.03 Teopus u pacueT TpaHCIOPTHO-TEXHOJIOTMYECKUX MallluH

7 b1.B.1.16 PemoHT u yrunuzamus texunueckux cpeacts AIIK

8 b1.B.1.12 ITpou3BoACTBEHHO-TEXHUYECKast UHPPACTPYKTYpa aBTOTPAHCIIOPT-
HBIX IPENNPUATUI

8 b1.B.1.01 MnTennexkryanbHble TexHuueckue cpeacrsa AIIK

8 @T/].02 Komnvromeproe KoHcmpyupoganue

8 b2.B.01.01(IT) ITpakTHka no noiaydeHuo npopeccCuOHaNbHBIX YMEHHH 1
OIbITa MPO(PECCUOHATBHOM JeSITeTbHOCTH

9 b1.B.1.18 Texnonorus npon3BoacTBa TeXHUYECKUX cpeacts AITK

A b2.B.01.02(IT) [IpenaumniiomHas npakTuka

b3.01 3ammra BeITyCKHON KBAIH(UKAMOHHONW PabOThI, BKIIOYas OATOTOB-
KY K 3alIUTe U IPOLEAYpPY 3aIIUThI

* HOMEp ceMecTpa COOTBETCTBYET 3Tany (OPMHUPOBAHUS KOMIIETEHIIMN

11


http://baumanpress.ru/books/42/42.pdf
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7.2 Onucanue nokasarteJjieii 1 KpuTepueB OLlEHUBAHUS KOMIIETEHUMH HA
Pa3IMYHBIX 3Tanax ux GopMUPOBaAHUS, ONTUCAHHUE IIKAJIbI OlleHUBAHUSA

[Inanupyemsblie
pe3yJIbTaThl OCBO-
€HUS KOMIIETEH-
07071

YPOBGHB OCBOCHU

HEYIOBJIETBOPH-
TEIEHO
(MUHUMATIBHBII)

yIOBJIETBOPH-
TEIBHO
(TToporoBBIif)

XOpOIIO
(cpenumii)

OTIIMYHO
(BBICOKHIA)

OneHouHOE
CPEelICTBO

[TKC-1 Cnoco0Gen pa3pabarbiBaTh TEXHOJIOTHYECKYIO JOKYMEHTALIMIO JIsl IPOU3BOCTBA, MOJEP-
HU3AIMH, SKCIUTyaTalllui, TEXHUYECKOTO OOCITYy>KUBAaHH U PEMOHTA TexHH4Yecknx cpencts AIIK
U UX TEXHOJIOTMYECKOro 000py10BaHUs

[IKC-1.1 3mnaer | He 3Haer | OparmeH- 3HaeT, HO He
3HaeT TeXHO- H
TEXHOJIOTHYE- TEXHOJIOTH- TAPHO 3HAET | BCKO  TEXHO- ayqaHasd
JIOTUYECKYIO HCKVCCHS
CKyI0 JOKYMEH- | YECKYI0  JI0- | TEXHOJIOTHU- JIOTUYECKYIO OKVMEHTA AUCKY >
MEHTa-
TaUUIO I TIPO- | KYMEHTAUUIO | YECKYK)  JI0- | JOKYMEHTa- JIOKY TCCTHI,
15000 st
U3BOACTBA, MO- | I IPOU3- | KyMEHTALUIO | LHIO s | 1 AL pedepar,
HpOU3BOA- KOHTPOJIb-
JIEpHU3ALINH, BOJCTBA, MO- | 11 IPOU3- | IPOU3BOJ-
CTBa, MOJCP- | HOe 3aja-
AKCIUTyaTaluu, JIEpHU3ALMH, | BOJACTBA, MO- | CTBa, MOJEP-
HU3aIUU HUE
TEXHHUYECKOTO 3KCIUTyaTa- JNEpHU3ALNUM, | HU3AIWH, 1,
JKCILTyarTa-
00CITy>)KMBaHUsI W | IIMM, TEXHHU- | DKCIUIyaTa- JKCIUTyaTa- Y
WU, TEXHH-
pEeMOHTa TEXHH- | Y4ECKOTO 00- | MU, TEXHHU- | IMH, TEXHH- LHH, 5
YEeCcKoro o00-
YECKMX CpEACTB | CIIY’)KUBAHUS | YECKOTO 00- | 4eCKoro 00-
CITYKUBAHUS
AlIK 1 ux Tex- |¥M  pEMOHTA | CIy’)KUBAHMSI | CIIy’)KUBAHHUS
u €MOHTa
HOJIOTMYECKOTO TEXHUYECKUX | M  PEMOHTAa | U pPEMOHTa P
TEXHUYECKUX
000pyI0BaHUS cpenctB AIIK | TeXHUYECKHUX | TEXHUYECKHUX
cpencts AITK
u ux texHo- | cpeactB AlIIK | cpencts AIIK
U UX TEXHO-
JIOTUYECKOTO0 | M MX TEXHO- | U UX TEXHO-
JIOTUYECKOTO
obopynoBa- JIOTUYECKOTO | JIOTHYECKOTO
o0opynoBa-
HUSA obopynoBa- obopynoBa-
HUSA
HUSA HUS
[IKC-1.2 VYwmeer | He ymeer | Ymeer,  HO | YMeer, HO | Ymeer 1pu- | Hayunas
MPUMEHATH TeX- | IPUMEHSTh MHOTO JIeJIaeT | €CTh Helo4e- | MEHSITh TeX- | JUCKYCCHUS,
HOJIOTHYECKYIO TE€XHOJIOTH- OIMOOK MpHU | THI IPU TpPU- | HOJOTHYE- TECTBHI,
JOKYMCHTAIIHAIO YeCKyK  J0- | IpMMCHCHUHU | MCHCHHH CKYyIl0  JOKYy- pe(bepaT,
U1 TPOU3BOA- | KYMEHTAUHIO | TEXHOJOTH- TEXHOJIOTH- MEHTAIIHIIO KOHTPOJIb-
CTBa, MOJEpPHH- | UII  TMPOMU3- | YECKOM  JI0- | UeCKOM  Jo- | st mpowms- | HOC  3a1a-
3allUM, JKCIUTya- | BOACTBA, MO- | KYMEHTAI[MM | KYMEHTAallud | BOACTBa, Mo- | HHC
TalluM, TEXHUYe- | ACpHU3AIMH, | VIS  TPOU3- | JUIsl  MPOU3- | JePHU3ALINH,
CKOro OOCHy>XH- | dKCIUTyaTa- BOJICTBA, MO- | BOJCTBa, MO- | DKCILUTyaTa-
BAaHMS M PEMOHTA | LIMM, TEXHU- | ICpPHU3ALMUH, | ACpPHU3ALUU, | LUHU, TEXHU-
TEXHUYIECKUX YeCcKoro o00- | 9KCIuTyaTa- JKCIUTyaTa- YEeCKoro 00-
cpeactB AIIK u | cnmyxuBaHus | IUM, TEXHU- | MU, TEXHU- | CIY>KUBAHUS
WX TEXHOJIOTWYE- | |  PEMOHTA | YeCKOro 00- | 4eCKkoro o00-|u  peMoHTa
CKOTO 000pyIO- | TEXHUYECKUX | CIYy)KUBAHUS | CIY)KUBAaHUS | TEXHHYECKUX
BaHUA cpenctB AIIK | 1 pemoHTa | 1 pemoHTa | cpencts AIIK
U UX TEXHO- | TEXHUYECKHUX | TEXHMUECKHX | M UX TEXHO-
norugeckoro | cpencts AIIK | cpencts AIIK | norumueckoro
obopynoBa- U WX TEXHO- | M MX TEXHO- | 00OpyaoBa-
HUSA JIOTUYECKOTO | JIOTUYECKOTO | HUA
obopynoBa- obopynoBa-
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[Inanupyemele

YpoBeHb OCBOEHHUS

pE3yJIbTaThI OCBO- | HEYIOBIETBOPU-| YIOBIECTBOPH- XOpOIIIO OTIHHHO OnenouHoe
C€HMS KOMIICTCH- TEMBHO TENLHO (cpenuil) (BbicoKuil) CPEICTBO
MK (MUHUMANBHBIH) | (TTOPOTOBEIHN)
HHUA HUA

[TKC-1.3 Brnageer | He Bnaneer ®parmeH- Bnaners, Ho | Bimageer
HaBBIKAMH pa3- HaBBIKAMH TapHO BJIaJie- | HE B MIOJJHOM | HaBBIKaMU Hayunas
pabOTKM TEXHO- | pa3padOTKH | €T HaBBIKAMU | 0OBeMe pa3paboTku | AUCKyccHs,
JIOTUYECKOH JI0- | TEXHOJIOTH- pa3paboTku HaBBIKaMU TEXHOJIOTH- TECTHI,
KYMEHTAIlUM 11 | YECKOM J10- TEXHOJIOTHU- pa3paboTKu YeCKOH J0- pedepar,
IPOM3BOJICTBA, KYMEHTAI[MK | YECKOM J0- TEXHOJIOTHU- KymeHTaruu | KOHTPOJIb=
MOJICpHU3ALUM, | JUISl TPOU3- KyMEHTAllUU | YECKOM J0- JUISL TIPOM3- HOC  3aja-
JKCIUTyaTaluH, BOJICTBA, MO- | JIJIsl TPOU3- KYMEHTallUK | BOJCTBA, MO- Hue
TEXHUYECKOIO JEPHU3ALUH, | BOJCTBA, MO- | JJIsl IPOM3- JIEPHU3ALINH,
00CTyXKMBaHUS U | DKCILTyaTa- JepHU3AIMM, | BOACTBA, MO- | DKCILTyaTa-
pPEMOHTA TEXHU- | IIUU, TEXHU- | DKCIUTyaTa- JNEPHU3ALNH, | [IHH, TEXHU-
YECKUX CPEJICTB | YECKOro 00- LMW, TEXHU- | DKCIUTyaTa- YeCcKoro 00-
AIIK u nx Tex- CIIy)KUBAaHHS | YECKOro 00- LM, TEXHH- CITYKUBAHUS
HOJIOTHYECKOI0 1 PEMOHTA CIIy>)KMBaHHs | 4ECKOro 00- 1 PEMOHTA
000pyI0BaHUS TEXHUYECKUX | U PEMOHTA CIIY)KUBAHHS | TEXHUYECKUX

cpeactB AIIK | TexXHUYECKHX | U pEeMOHTA cpeactB AIIK

U UX TEXHO- cpenctB AIIK | TEXHUYECKUX | U UX TEXHO-

JIOTUYECKOI'0 | ¥ UX TEXHO- cpenctB AIIK | nornueckoro

obopynoBa- JIOTHYECKOI'0 | M UX TEXHO- obopyoBa-

HUSA obopynoBa- JIOTUYECKOr0 | HHUSA

HUS obopynoBa-
HHS
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7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSl MM HHbIe MaTepHaJbl, HEODXO-
AUMBbIe JJIsl OLEeHKW 3HAHMA, YMeHMi, HABBIKOB, XapaKTEePHU3YIOIIUX 3TANbI

¢popmupoBanus komnereHuuii B npouecce ocsoenusi OIIOII BO

TecTnl
1 ITanens uactpymenToB @opmat B Mojyiie Grapf mo3BoJisieT yrpaBisTh ..
mabJIoHaMu
TUIAMU JTUHUHN
CIIOSIMHU

BCC OTBCTLI ITPABUJIBHBI

2 I'ne B monyne Grapf oToOpaskaercst 3Ha4OK TEKYIIeH KOMaHb1?

Ha TTaHeTU BUJI
Ha TTAHETT! HHCTPYMEHTHI
Ha maHenau gopmar

*B CTPOKE COCTOSIHUS

3 Kak nepexmtounts APM Grapf B pesxuM co3maHust mapaMeTpudeckoi Mo-

nemun?
BbIOpaTh KoMaHay [lapamerpuzanus
*BbIOpaTh KoMaH Akl Daiin/Co31aTh MOJIETh

BbIOpaTh KoMaH 16l Paiis/Co31aTh NepEeBSIHHYIO0 KOHCTPYKITUIO

BCE OTBETHI MPABWILHBI
4 Kak BbI3BaTh KOMaHy llepemennsie B mogyne APM Grapf?
BbIOpaTh kKoMaH bl Daitn/IlepeMenHas
*BbI0OpaTh KoMaH bl [lapameTtpuzanus/[lepemennbie
BbIOpaTh KoMaH 1kl Daitn/Co31aTh IEpeMEHHbBIC
BBIOpaTh KoMaH 1bl [TapameTpusanus/Komanapl
5 I'me pacnonoxena kaonka Jlanueie B Moayine APM Grapf?
B MeHI0 Moaudukanus
B MEHIO ITHCTpyMEHTBI
*B MeH10 [lapamerpuzarus
B MEHIO PrucoBarh

6 Kakas nanens nactpymeHnToB B Moayiae APM Grapf umeer Boimagaromme

nuKTorpaduueckue MeHro?
nanesb Pucosanne
naHenab Monudukanus
nanesb MHCTpyMeHTBI
*BCE OTBETHI MPaBUIIbHbI

7 Kax B mogyne APM Grapf Ha3siBaeTCsl MEHIO, B KOTOPOM pacrojiaraeTcs

komanaa - Co3maTh MOJEIE?
*Dain
Bun
Moauduxanus
[Tapamerpusanus
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8 B kakom okHe moayist APM Grapf orobpakaeTcst unpopmanus aist
M0JIb30BATEJSI MPU padOTE C MAPAMETPUUECKUMU MOJCIISIMU?
*B OKHE COOOIICHUI
B OKHE PHICOBAHUS
B OKHE TTapaMeTpu3aIus
B OKHE pa3Mephl
9 Kak B Mmomyne APM Grapf Ha3pIBaeTCsl KOMaH/Ia MTO3BOJIAIOIIAS] H3MCHSTh
CBOMCTBA U aTpUOYTHI OHOTO WM HECKOJIBKUX OOBEKTOB?
peaaKTUpOBaHUE CBOWCTB
*MouuKaIys CBOUCTB
U3MEHEHHUE CBOMCTB
napameTpu3aIus CBOMCTB
10 B momye Studio HeKOTOPKI 00BEM IPOM3BOIBLHON KOH(PHUTYpAIIHH,
3aMOJHEHHBIN YIIPYTUM MaTEepHaoM Ha3bIBACTCA ......
[ToBepxHOCTHAsI MOJEIB
*TBeproTenapHast MOJIEb
O0ono4Has MOJENb
[IpocTpaHCcTBEHHAs: MOJIEIb
11 B monayne Studio HEKOTOpas MIOCKOCTh B TPEXMEPHOM MPOCTPAHCTBE,
npeaHa3HaYeHHAas JJIsl TOCTPOCHUS PAa3IMYHbIX IJIOCKUX KOHTYPOB HAa3bIBACTCS .
Coopka
*Jcku3
3d scku3
JleTanb
12 CoueraHue Kakux KJIaBUII B MOAyse Studio Mo3BOSIET aKTUBUPOBATH
koMaHy <Co3/1aTh TOBEPXHOCTHYIO MOJICTH>?
Ctrl+M
*Ctrl+N
Ctrl+A
Ctrl+O
13 CoueraHue Kakux KJIaBUII B MoyJsie Studio MO3BOJISIET aKTUBUPOBATh
koMaHy <Co31aTh TBEPAOTEIBHYIO MOIETE>?
*Ctrl+M
Ctrl+N
Ctrl+A
Ctrl+O
14 T nme oToOpakaroTcs Bce 0OOBEKTHI M 3CKU3bI, cO3/1aHHbIe Bamu B APM
Studio?
B TIAHEJIM YIIPABIICHUS
*B JIepeBe orepaluu
B TTAHEJTM UHCTPYMEHTOB
BCE OTBETHI MPABUIIHHBI
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15

Kaxkast komanza B mosyine APM Studio mo3BosisieT 3aHOBO MEPEeCUUTaTh

U TIEPECTPOUTH TPEXMEPHYIO MOJIEIH?

16

HoBeiii 5cku3
Hogsrii 3d 3cku3
*OOHOBUTH
KD certka
Kak B Mmogyne APM Studio Ha3siBaeTCsi MEHIO, B KOTOPOM pacroJjara-

eTcsa komanaa Co3narh NTOBEPXHOCTHYIO MOJACIb?

17

MeHro Bug
*MeHro Dain
MeHro [IpaBka
MeHI0 MTHCTpyMEHTHI
Kakas o6bexTHas mpuBsizka B Moayiie APM Studio pabortaer Bcerna

€CJIM OHa BKJIFOUeHa?

18

19

20

21

22

JloxanbHas

*['nobanbHas

[lenTpanpHas

OcHoBHas

Kak B Mogysne APM Studio Ha3bIBaIoOT I1aJIkKe KPUBbIE 3-TO MOpsiaKa?
OKpY>XHOCTb

Dnuric

*Crutaiin

Hyra

YT0 noHnMaeTcs noA TUaAMETPOM NPYKUHBI?

JMaMeTp UWIMH]PA, B KOTOPBIM BXOJUT CBUTAs IPYKUHA

* TnamMeTp NWJIMHIpPA, Ha KOTOPhIA HAaBUBAETCS MPOBOJIOKA
JMaMeTp MPOBOJIOKHU

JIMaMETP ONOPHOW YaCTH MPY>KUHBI

[Toa MOAHBIM YUCTOM BUTKOB MIOHUMACTCS .. .vevvnneennennnnn. :
YHUCII0 pab0YMX BUTKOB

**CyMMa OMOPHBIX U Pa0OUYUX BUTKOB MPYKUHBI

CyMMa OTIOPHBIX, MOJIPKATHIX U pa00YMX BUTKOB

KOJIMYECTBO BUTKOB YYACTBYIOIIUX B pa0OTe MPHU CHKATHH

[Tox mIaroM MPY>KUHBI HOHUMACTCS «..venuvenneenneennnennneennes :
paccTosHUE MEXIY KpalHUMH BUTKaMU MPYKUHBI
pacCTOsSIHUE MEXAY ONOPHBIMU BUTKaAMU

*pacCTOSIHIE MEXTy COCETHUMU BUTKAMU TIPY>KUHbI
PACCTOSIHUE MEXTy pab0OuYUMH BUTKAMU

Kakue BUTKM Ha3bIBAIOTCS OMOPHBIMH WJIM MO XKAThIMU?
PACCTOSIHME MEX]Ty KOTOPBIMH OOJIBIIIE TI1ara

*paccTosiHUE MEXy KOTOPBIMU MEHBIIIE 11ara

KpaiiHUe BUTKU TPY>KUHBI

JIBa BUTKA C OJTHOTO U JiBA BUTKA C APYroro KOHIIOB MPYKUHbI
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23 Kakwue Tunbl pacu€ToB MPY>KUH MOKHO BBITIOJIHUTH B MOyJie APM
Spring?
CTaTUYECKUH pacuET
pPacy€T Ha BBIHOCIUBOCTD
pacy€T Ha yCTOMYMBOCTH
*BCce OTBETHI MPABUIIbHBI
24 Yemy paBHa MUHUMaJIbHAS HArpy3Ka, MPUIOKEHHAS K MPYKUHE TPU
craTuyeckoM pacuére B moaysie APM Spring?
He 3aaéTcs
**paBHaA HYJIIO
Ha 1/3 MeHbIlle MaKCUMAJIbHOM
Ha 1/4 MeHbIIIe MaKCHMAaJIbHOM
25 Yto xapakTepHu3yeT Kjacc NpyKUHbI?
PEKUM YCTOMYUBOCTU U YIIPYTOCTH
**peKUM Harpy>KeHHUsI U BBIHOCIIMBOCTHU
PEXKUM HArpy>XEHUS U YCTONYMBOCTH
PEXKUM YIIPYTOCTU U BHIHOCIUBOCTH

Temot pepepamos

1 Moayns APM Graph. Co3nanue napameTpu4ecKoi MOJEIN B MOYJIe
APM Graph.

2 Monyns APM Studio. [TpouHoCcTHOM pacu€T TBEpOTEIbHON MOIETH
OTIOPHI TIOJIIIMITHUKA CKOJIBKEHUS, mocTpoeHHoi B APM Studio.

3 Moayne APM Cam. Pacu€T Ky/1aukoBOro MeXaHHu3Ma C TIOCTyIaTeb-
HBIM POJIMKOBBIM ToJikaTeneM B Mmoaysie APM Cam.

4  Mopyns APM Screw. Pacué€t mapuko-BUHTOBOM NiepeIauu ¢ MpeTHATS-
roM B monyie APM Screw.

5 Moxayns APM Screw. Pacuér ruianetapHoi nepeaayu.
6 Moayas APM Joint. PacuéT coeqMHEHNS C HATSITOM.

7  Monyns APM Joint. Pacu€t mpu3mMaTn4eckoro mmoHOYHOTO COCTUHE-
HUSL.

8 Moayns APM Joint. PacuéT npsitMOOOYHOTO M SBOJIBBEHTHOTO HUTHIIE-
BBIX COCIUHCHUMH.

9 Monayne APM Trans. Pacu€r koHHYECKOM Tiepeaadn ¢ mpsIMbIM 3yOOM.

10 Moayne APM Trans. IIpoekTrpoBOYHBIN pacuéT YepBsIUHOM NIEpeiayn.

11 Monaynas APM Shaft. O6muii pacuer Basia

12 Monyns APM Shaft. Pacuer Bana Ha ycTalOCTHYIO IPOYHOCTb.

13 Mopayns APM Bear. [lon0op noaMIMITHUKOB JIJIs1 BaJia 1O 3a/IaHHBIM Ma-
pameTrpam
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14 Mopayns APM Drive. Pacuer 3y0uaToi HUIUHIPUIECKON KOCO3yOoH
nepeJayy BHELIHETO 3alEeIUIEHNs OJIHOCTYIIEHYaTOTr0 peayKTOpa.

15 Monayas APM Joint. Pacder 1 mpoeKTHpOBaHHUE COSAMHECHUH.

16 Moaymns APM Joint. Pacder 3aKJIeITOYHBIX COCTUHEHUIA.

17 Monayas APM Joint. Pacdyet ToYeuHOM M CTBIKOBOW CBapKH.

18 Moayns APM Structure 3D. IIpoexktupoBanue u pacyeT TpexXxMepHOU
MO/JIEJIN HaBeca.

Tembl HaAy4YHBIX IMCKYCCHI (KPYIVIBIX CTOJIOB)

1. Opranu3zanioHHble, HAYYHbIE U METOIUYECKUE OCHOBBI KOMITBIOTEPHOIO
KOHCTPYHUPOBaHHUSI.

2. MeTop1 U CpeicTBa PacuETHBIX MPOTPAMM.

3. CoBpeMeHHbBIE CHCTEMBI aBTOMATU3UPOBAHHOTO MPOESKTUPOBAHUSI.

4. OCHOBHbIE MPUHIUIBI PaOOTHl B CUCTEME aBTOMAaTHYECKOTO MPOEKTHUPO-
Bauust APM WinMachine.

5. Uurepdeiic APM Graph. CnpaBounnk komang APM Graph.

6. [Topsmok paboTel ¢ TwIOCKUM rpadudeckuM penaktopom APM Graph B
pEeXHUME PUCOBAHUSI.

7. Iopsimok paboThl ¢ TwiockuM rpadudeckum penakropom APM Graph B
pEeXHUME CO3AaHUS MapaMeTPUIECKOU MOJICIH.

8. Co3nanue nmapametpudeckoit mojenu B moayiae APM Graph.

9. OcHOBHBIC TEPMHUHBI U OmIpeaeacHus B Moayiie APM Spring.

10. Tumsl pac4eToB, KOTOPHIE MOYKHO BBIMIOJIHATH C TIOMOIIIBIO MOTYJIS
APM Spring.

11. Ucxonnbie JaHHBIE HEOOXOAUMBIE IJII pacdeToB B moayie APM
Spring.

12. BnusiHue TONOTHUTENBHBIX MMApaMETPOB Ha Pe3yIbTaThl pacuera B
moxayae APM Spring.

13. Pacuér ympyroro sjeMeHTa ¢ HCIOIb30BaHHEM Moayisi APM
Spring.

14. Pa6ora ¢ cuctemoii B Moayne APM Cam.

15. Coueranue rpauyeckoro M aHaJIUTHYECKOTO 3aJaHusl (PYyHKUIUU U CO-
xpaHenue rpapuka ynkiuu B moaysie APM Cam.

16. Pacuér xynauykoBOTro MexaHnW3Ma C MOCTYIATEIbHBIM POJMKOBBIM TOJIKA-
tesieM B Moayine APM Cam.

17. Kak pabortats B cucteme moayist APM Plain.

18. Tlopsimok pacuera paguabHOTO MOJIIUITHUKA KUAKOCTHOTO Tpe-
Hus B Moayie APM Plain.

19. Tlopsimok pacuera paguanibHOrO MOALIUITHHUKA MOJY>KUIKOCTHOTO
TpeHus B moayie APM Plain.

20. Tlopsimok pacyeTa YIOPHOTO MOAIIUITHUKA KUIKOCTHOTO TPEHHUSI B
moxayie APM Plain.

21. PacuéT moAImuUITHUKa CKOJIBKEHUS )KUIKOCTHOTO TPEHUSI.

22. BrinosiHeHHE pacueToB B cucteMe Moayisi APM Screw.
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IIpakTHyeckue 3a1aHus sl MPOBEACHUS 3aUeTa
3aganune Nel

Co3nanue napamerpuyeckoii moaeau ¢gpaanua B penakrope APM Graph

1. Co3znaTh mapamMeTpu4ecKyro MoJieb (piaHIa, pasMepbl KOTOPOTO BbI-
JAK0TCSl UHAMBUAYAIBHO KaXKIOMY CTYJEHTY, COTJIACHO OyKBEHHBIM O0OO3HAUEHU-
M MPUHSTHIM Ha PUCYHKE 1, ¢ yUeTOM CIEeAyIOLUIMX 0COOEHHOCTEN:

— HapyxHblil 1 BHyTpeHHHMI 1uaMeTpbl (iaHLa SBISIOTCS HE3aBUCUMBIMU
MIEPEMEHHBIMHU.

— IleHTpbl MalbIX OKPYKHOCTEH (OTBEpPCTHH) HAXOISATCA HA BCIIOMOTa-
TEJIbHOW OKPYKHOCTH, KOTOPAasl PACIOJIOKEHA CTPOTO MOCEPEANHE MEKIY HAPYXK-
HOM Y BHYTPEHHEW OKPYKHOCTSIMH.

~ KonnuecTBo U quamMeTp OTBEPCTUM TaKKe SBIIIOTCS NEPEMEHHBIMH Be-
JTUYUHAMU

B Tabnuue 1 npencraBieHbl UCXOAHBIE JAHHBIE NI CO3JIaHUS MapaMeTpH-
YecKOM Mojienu (uiaHia, IpeacTaBIeHHOro Ha pucyHke 1. [IpuHaTeie Ha yepTexe
0003HAaYEHUsI MAPaMETPOB COOTBETCTBYIOT MPEJCTABICHHBIM B 3arojioBke rpad
Tabmuisl 1.

Q d) - duarerp omé

1 - ka4 amb

/

L - ngoywris cuaemp
- BenomozamensHas GKPYNHOCTE

d - tympersi duamanp 00

0 md

Pucynoxk 1 ®nanen



Tabmuma 1 HMcxonmHele JaHHBIE 1O BapuaHTaM ISl CO3JAHMS
napaMeTpHUecKoi Mojenn (iaHia
Ne Bapuanra D D_mid d do n
1 200 160 120 32 8
2 198 158 118 31 8
3 196 156 116 30 7
4 194 154 114 29 7
5 192 152 112 28 6
6 190 150 110 27 6
7 188 148 108 26 5
8 186 146 106 25 5
9 184 144 104 24 4
10 182 142 102 23 4
11 180 140 100 22 5
12 178 138 98 21 5
13 176 136 96 20 4
14 174 134 94 32 4
15 172 132 92 31 6
16 170 130 90 30 6
17 168 128 88 29 4
18 166 126 86 28 4
19 164 124 84 27 4
20 162 122 82 26 4
21 160 120 80 25 4
22 200 160 120 24 8
23 196 156 116 22 8
24 192 152 112 20 8
25 188 148 108 21 7
26 184 144 104 22 7
27 180 140 100 23 6
28 176 136 96 24 6
29 172 132 92 25 5
30 168 128 88 26 5
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3aganue Ne2

IIpouHocTHON pacyéT KpoHIITEiiHA, co3xanHoro B moayjie APM Studio

IIponsBecT NMPOYHOCTHOM pacyeT KPOHIUTEHWHA, YEPTEXK KOTOPOro Mpel-
CTaBJIEH Ha pucyHke 2. [lapaMeTpsl KpOHIUTEHHA [0 BapUAaHTaM BBIJIAKOTCS Kax-
JIOMY CTYJICHTY.

K ropu3oHTaJIbHON MOBEPXHOCTU YTOJIKA MPUIIOKUTE PACIPEICICHHYIO CU-
ay BenuunHoi 2000 H, HanpaBneHHoOW BepTHKaibHO BHM3. Kpemnenue ¢uanna k
BEPTUKAIBHON CTEHE OCYIIECTBISIETCS ¢ MOMOIIbI0 OontoB. Heobxoaumo mpeny-
CMOTPETH CIIEHMAIBHBIE KOJIBIEBBIE 30HBI IIMPUHOM 5 MM IOJ pa3MeELIEHUE Io-
JI0BKM 00JITa, KOTOpPbIE OyIyT UCIIOJIB30BATHCSA IS 3aJaHUS 3aKPEIUICHUS MOJIEIH.

PeKOMeHIlaHl/IH P BBINNOJTHCHUH CaMOCTOSITEJILHOM paﬁoTbI.

1. Mogenb co3na€rest U3 MJIACTHH, KOTOPBIM 3aTeM Iepell pa3OueHueM Ha
KOHEYHBIE JIEMEHTHI ITPUCBANBAETCS TOJIIMHA.

2. XenarenbHO NMPOU3BOAUTH BBHITAIKMBAHUE 3aMKHYTBIX KOHTYpPOB, a IO-
TOM, €CJIM HEOOXOAUMO, YIAJIATh HE HYXHbIE TpaHu. B gaHHOM mpumepe cienyer
BBITOJIKHYTh 3aMKHYTBII MPSIMOYTOJIBHBII KOHTYp Ha TpeOyeMylo UIMHY, a 3aTeM
YAAQIUTB JINIIHUE TPAHH.

.I /"'_\-"'\-\.\
| !

e
W\
-

Uiaacmy 4
yrmasnfey anag [

Pucynok 2 UepT€x KpoHIITEHHA IJI1 CAMOCTOATEILHOTO BBITIOJIHEHUSI pac-
yéra.
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Tabnuna 2 — BapuaHThl /U1 MOCTpOEHUs KpOHIITEHHA B penakTope APM
Studio

Paccrosinue ot
Yronok [Inactuna sz’; l:iilCTTP;HH
= Konb OTBepCTII/DIﬂ Pamnyc | Pannyc
s T = - 5 | Lesat OTBEPC | CKpyTJIe
S 2| g | E < s = Z | 30Ha 1o THS HUSA
@3 = | 5| S 5| S FOPIS - g ek
2 5 5 5[ 2 E 5 OHTAJI -
o < U
Al B |C| D E F G H | J R Rcxp.
MM MM MM MM MM
18060 | 3|30 | 200 |120| 3 26 20 20 8 20
2 /95| 58 | 3400 | 190 | 115 3 25 19 19 7 19
3 190|5 | 3 |450 | 180 |110]| 3 24 18 18 7 18
4 (85|54 | 3400 | 170 | 105]| 3 23 17 17 6 17
518052 |2 |300 | 160 | 100 | 2 22 16 16 6 16
6 | 75|50 | 2 |450 | 150 | 95 | 2 21 15 15 5 15
7 70| 48 | 2 | 400 | 140 | 90 | 2 20 14 14 5 14
8 |65| 46 | 2 | 350 | 130 | 85 | 2 19 13 13 4 13
9 |60| 44 | 2| 300 | 120 | 80 | 2 18 12 12 4 12
1080 | 60 | 3 | 500 | 220 | 140 | 3 26 20 20 8 20
11 |95 58 | 3 | 450 | 215 | 135 | 3 25 19 19 7 19
12 /90| 56 | 3 | 500 | 210 | 130 | 3 24 18 18 7 18
13 85| 54 | 3 | 450 | 205 | 125 | 3 23 17 17 6 17
14 180 | 52 | 2 | 500 | 200 | 120 | 2 22 16 16 6 16
157550 | 2 | 450 | 195 | 115 | 2 21 15 15 5 15
16 | 70 | 48 | 2 | 400 | 190 | 110 | 2 20 14 14 5 14
17 | 65| 46 | 2 | 350 | 185 | 105 | 2 19 13 13 4 13
18 60| 44 | 2 | 300 | 180 | 100 | 2 18 12 12 4 12
19 (60| 44 | 2 | 250 | 120 | 80 | 2 18 12 12 4 12
20190 | 60 | 3 | 450 | 220 | 140 | 3 26 20 20 8 20
21 | 95| 58 | 3 | 400 | 215 | 135 | 3 25 19 19 7 19
22 90| 56 | 3 | 450 | 210 | 130 | 3 24 18 18 7 18
23 (85| 54 | 3 400 | 205 | 125| 3 23 17 17 6 17
24 1 80| 52 | 2 | 450 | 200 | 120 | 2 22 16 16 6 16
25 75|50 | 2 |400 | 195 | 115 | 2 21 15 15 5 15
26 | 70| 48 | 2 | 350 | 190 | 110 | 2 20 14 14 5 14
27 | 65| 46 | 2 | 300 | 185 | 105 | 2 19 13 13 4 13
2860 | 44 | 2 | 250 | 180 | 100 | 2 18 12 12 4 12
29| 70| 48 | 2 | 300 | 140 | 90 | 2 20 14 14 5 14
30 (65|46 | 2 | 250 | 130 | 85 | 2 19 13 13 4 13
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3aganmne Ne3

BobinoiHeHHEe CTATHYECKOT0 Pacdyéra roJIOBKM TOPIEBOro KJIIOYa TIO-
CTPOEHHOI0 C UCIOJIb30BaHueM peaakTopa APM Studio

BBINONMHUTE CTaTUYECKH pacyeT TOJIOBKM TOPIEBOTO KItoua, M300pa’KeH-
HOro Ha pucyHke 3. K udeTblpexrpaHHOMY XBOCTOBHUKY IMPHUJIOKEH BpAaIAIOIIAN
MomeHT BeanmunHor 100 H M. Onopoit cityuT oTBUHYMBaeMasi raiika, Ha KOTOPYIO
HAJIeBAETCSl TOPLIEBON KITIOY.

Pucynox 3 ['osoBKka TOpiieBOro Kiroda

[Tepen BbIMOJSIHEHMEM pacy€Ta TBEPJIOTEIBHON MOJIEIN TOJIOBKHA TOPIIEBOTO
KJIF0Ya HEOOXOJAMMO BHUMATENIBHO MPOYUTATh HUKE MPEACTABICHHYIO MHGOpMa-
LUIO.

MoaeanpoBaHue BPAIIAIIEr0o MOMEHTA C MOMOIUBIO MAPbI CHJL.

[Ipn MoxenMpoBaHUM BHELIHETO HArpyKEHUsI TBEPAOTEIIBHBIX MOJAEJIEN HE-
BO3MOJKHO SIBHBIM 00pa3oM Y4ecCTb JICMCTBHE MOMEHTOB. MoJieTupoBaTh ICUCTBHE
BpAILIAOIIETO0 MOMEHTA MOXHO JBOSIKO: 3aMEHsSl €r0 SKBUBAJECHTHOM Mapoul CHUII
WJIA BBITIOJIHSASA JTONIOJHUTENBHBIE TOCTPOEHUS] BCIOMOTATEIbHBIX CTEPKHEM.

PaccmoTpum mopsiiok MOATOTOBKM K Pacu€Ty MOJEIHA TOJOBKH TOPLIEBOTO
racyHoro Kiaroua. I'ojloBKa KJIrOYa UMEET YETBIPEXTPAHHBIA BBICTYII, HA KOTOPBIN
JNEUCTBYET BHEIIHWW BPAIIAKOIIANA MOMEHT. DTOT MOMEHT NEPENaéTcs Ha rauky
yepe3 BHYTPEHHIOK OINOPHYK) MOBEPXHOCTh IIECTUTPAHHOIO I1a3a, PAaCIIOIOKEH-
HOT'O B HUYKHEW YaCTHU F'OJIOBKH.

[Ipn moArOoTOBKE MOCTPOEHHOW MOJIENM K PaCUETy AEUCTBUE MOMEHTA 3aMeE-
HSIEM 3KBUBAJICHTHOW MApOW CUJI, & B3AUMOJECHUCTBUE TOJIOBKM U TAWKUA — 3aKPEIl-
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JIEHUEM BHYTPEHHHX T'paHel OMOPHOM MOBEPXHOCTU HIECTUTPAHHOTO Ma3a.

[TockonpKy K y371aM OOBEMHBIX IJIEMEHTOB MOJIEIHM HEJb3Sl TMPHIIOKHUTH CO-
CPEIOTOUYECHHBIE MOMEHTBI, TO BPAILIAIOIIUNA MOMEHT 3a/1aéM C MOMOIIIbI0 12-TH nap
CUJI, ICUCTBYIOIIMX HA BCE Y3JIbl TPOTHUBOIIOJIOKHBIX pedep YeThIPEXTPAHHOTO BhI-
cryna. [IpenBaputenbHO HEOOXOIUMO aHATUTHYECKH PACCUMTATh BEIIMYUHBI BCEX
3aMEHSIOIIMX MOMEHTHI Mmap cuil. B paccmaTpuBaeMoM ciydae BCe 3TH CUJIbI BBU-
Iy CUMMETPHUH MOJIENTM OJMHAKOBBI U paBHbI 1/12 OTHOIIEHHS] BHEUTHETO MOMEHTA
1 juymHbl Toieda. C y4€ToM 3TOT0 HEOOXOIMMO PAcCUMUTATh BEIMYMHBI BCEX 3aMe-
HSAIOUIUX MOMEHTHI Iap CHJI.

Tabnuua 3 [lapameTpsl TOpLIEBOrO KJIOYA [0 BapHaHTaM

YeTbIpéXTpaHHbI
Hunuaapuyeckas 4acThb i XBOCTOBHK
. TOJIOBKU TOPLIEBOIO KJIH0Ya Huamerp Bpama
= T'0JIOBKH onucanHoil | Pasmep N
S 0L
= Bricora | I'myOuna OKPY>KHOCTU | TOJIOBK
S | Hapyxn MOMEH
o o 0e3 HIECTUTP JlnvHa | MIECTUTPAHHUK u
BIU Bricora T
Hamerp XBOCTO | aHHOIO rpaHu a
s BUKa BbIpE3a
A B C D E F G
MM H*m
1 26 34 20 15 13 20 17 60
2 28 36 21 15 13 22 19 65
3 31 38 22 15 13 25 22 70
4 34 40 23 15 13 28 24 75
) 38 42 24 15 13 31 27 80
6 42 44 25 15 13 35 30 85
7 45 46 25 15 13 37 32 90
8 47 48 25 15 13 39 34 95
9 50 50 25 15 13 42 36 100
10 55 o1 26 15 13 47 41 110
11 64 52 26 15 13 53 46 120
12 70 53 27 15 13 58 50 130
13 80 54 27 15 13 64 55 140
14 85 55 28 15 13 69 60 150
15 91 56 28 15 13 75 65 160
16 99 S7 29 15 13 81 70 170
17 104 58 29 15 13 87 75 180
18 110 60 30 15 13 92 80 190
19 70 53 27 15 13 58 50 195
20 80 o4 27 15 13 64 55 200
21 85 55 28 15 13 69 60 205
22 91 56 28 15 13 75 65 210
23 99 o7 29 15 13 81 70 215
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YeTpIpEXTrpaHHbI
Hunuaapudeckas 4acThb ¢ N BOCTOBIK
. T'OJIOBKM TOPLIEBOT'O KJIFOYa XD Hnamerp Bpanra
= T'OJIOBKH onucaHHoil | Pasmep N
< B I'1v6 17001005051
= | Hapyxs bicota | ['mybuna OKPYKHOCTH | TONOBK |
o o oe3 IIECTHTP JInuHa | IEeCTUIPaHHUK u
BIN BricoTa T
etp XBOCTO | aHHOIO TpaHH a
AHam BUKa BBIpE3a
A B C D E F G
24 104 58 29 15 13 87 75 220
25 110 60 30 15 13 92 80 225
26 99 o7 29 15 13 81 70 230
27 104 58 29 15 13 87 75 235
28 110 60 30 15 13 92 80 240
29 70 53 27 15 13 58 50 245
30 80 54 27 15 13 64 55 250
3ananne Ned

BbInOJHUTH NPOEKTHPOBOYHBIN 1 NPOBEPOYHbINA pacyeTbl NPYKUH
BBINTONHUTE ITPOEKTUPOBOYHBIM M IMPOBEPOUYHBI PacdeThl NMPYKUH C T'€HEe-
panueii ee ueptexa. [lapamerpsl BEIOMpPAIOTCS MOIH30BATENEM U3 TAOIHILIBI.

E 1.1 + 1.8 npyxuHa cxxatus - 2.8 Ipy)XUHA pacTHKECHUS
/////// 3.1 + 3.8 tapenbuaTast mpyKuHa 4.1 + 4.8 npyxuHa Kpy4eHHUsI
5.1 + 5.8 mutockas mpyxuHa : '\/\ 6.1 + 6.8 TopcuoH

7.1+ 7.8 peccopHas npyKuHa

Tabnuna 4 — BapuaHTsl k pacu€ry npyxuH B Mmoayie APM Spring

Bapuanrtsl O0o03HaYeHNS NPYKUH
Nel 1.1 3.1 5.1 7.1
Ne2 1.2 3.2 5.2 7.2
Ne3 1.3 3.3 5.3 7.3
Neq 1.4 3.4 5.4 7.4
Ne5 1.5 3.5 5.5 7.5
Ne6 1.6 3.6 5.6 7.6
Ne7 1.7 3.7 5.7 7.7
Ned 1.8 3.8 5.8 7.8
Ne9 2.1 4.1 5.8 6.1
NelO 2.2 4.2 5.7 6.2
Nell 2.3 4.3 5.6 6.3
Nel2 24 4.4 5.5 6.4
Nel3 2.5 4.5 5.4 6.5
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Bapuanrtbi O0o03Ha4YeHUs NPYKUH
Nel4 2.6 4.6 5.3 6.6
Nels5 2.7 4.7 5.2 6.7
Nel6 2.8 4.8 5.1 6.8
Nel7 1.1 3.8 4.8 5.8
Nel8 1.2 3.7 4.7 5.7
Nel9 1.3 3.6 4.6 5.6
Ne20 1.4 3.5 4.5 5.5
Ne21 1.5 34 4.4 54
Ne22 1.6 3.3 4.3 5.3
Ne23 1.7 3.2 4.2 51
Ne24 1.8 3.1 4.1 54
Ne25 1.8 3.8 5.6 7.2
Ne26 2.1 4.2 5.3 6.5
Ne27 2.8 4.7 5.2 6.2
Ne28 1.1 3.6 4.7 54
No29 1.5 3.5 4.1 5.7
Ne30 1.6 3.2 4.8 6.3

3aganme NeS

Pacdera Ky/JauKkoBbIX MexaHM3MOB B moayJjie APM Cam

Hcnonb3ys UCXO/HbIE JaHHbIE, MTPEICTAaBICHHbIEC B Ta0nuie 5.1 BBIIOIHUTD
YeThIpe BapHaHTa pacyeTa KyJayKOBBIX MEXaHU3MOB U opopMuTh OTYET. [locne
BBITTOJIHEHUSI pacueTa pe3yJbTaThl COXPAHUTh B TEKCTOBBIN (aiin dopmara *.rtf
(xnomnka «RTF»). Takxe, B OTYETE JOJDKHBI OBITH MIPEACTABICHBI CKPUHIIIOTHI TO-
JYYEHHBIX pe3ysbTaToB. [lo KaXapiM PUCYHKOM (CKPUHIIOTOM) 3alMCBIBAECTCS
Ha3BaHUE pucyHKa. KpaTko omnmcarh NOCI€I0BaTENbHOCTH KOMaHJ, HCIOJb3ye-
MBIX IIPU BBITIOJHEHUH pacyeTa.

Tabnuma 5.1 NcxonHbie naHHbIE K pacuéTy KyJadyKOBOTO MEXaHU3Ma

Tun KyJa4k0oBOro MexaHu3zMa
ITapamerpbl =
[TocTynaTenbHbli
KYJIa4KOBOI'0 KOPOMBICIIO
TOJIKATEIh
MexXaHHu3Ma "
C POJIUKOM TUTOCKUI C POJIMKOM | IIJIOCKOE
BAPUAHTBI: 1 2 3 4
I'eomerpnyeckue mapamMerpsl
AKCIIEHTPUCHUTET, MM 5 - - -
pannyc pojuka, MM 2,25 - 20 -
JUTHHA HATIPABJISIONIUX, MM 200 100 - -
paccTosTHUE JI0 IIEHTpa, MM 300 800 400 200
JUTHHA KOPOMBICIIA, MM - - 60 -
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Tun KYJa4YK0BOIo MeXaHM3Ma

ITapamerpbl v
ITocTynarenbHbIi
KYJIAYKOBOI'0 KOPOMBICIIO
TOJIKATEIb
MeXaHu3Ma -
C POJIUKOM TUTOCKUIA C POJIUKOM | ILJIOCKOE
BAPUAHTDI: 1 2 3 4
TOJIIIMHA KyJIa4Ka, MM 10 15 20 20
MaKCUMAaJIbHBIN YTOJI TaBJICHHS, i i i i
rpa.
HarpaBJICHUE BpAIllCHHs KyJlauKa 10 Yac. 10 Yac. IOpOTHB Yac. | IO Yac.
du3nyecKne napaMeTpbl
PE3YJILTHPYIOIAR CHia 200 200 300 500
conpoTtusiieHus, H
Joryctumoe Harnpspkenue, Mlla 800 800 900 800
MOAYIE YUDYFOCTH MatepHaia 200000 200000 210000 210000
Kynaudka, Mlla
MOAYE YUDYTOCTH Matepuaa 200000 200000 210000 210000
posvka, Mlla
KO3(PHUITMEHT TPEHUS B BBICIICH 0,01 0,01 0,01 0,01
nape
KO3 PHUITUEHT TPEeHUS B 0,01 0,01 i
HAIpPaBJISIOIIUX
KO3 (UITMEHT 3armaca yria 1 1 1
JIaBJICHUS
Macmirab 1:1 1:1 11 11
- Max Y: 250 250 Max Y:90 | Max Y: 90
ene
peneb! Gy MinY: 250 |  -250 MinY: 0 | MinY: 0
Bt 32K0HA IBIKEHHS HepeM"emeH HepeM"eme HepeM"eme HepeM"em
ue HHUC HUC CHUC
AmamuTieckas dyHKIIA 20*sin(0.052 | 38*sin(0.07 | 20*sin(0.07 | sin(rad(0.5
corat QYHKN 5%x) *x-1.57)+38 | *x-1.57)+20 |  *x))
OT ToukH 0 0 0 0
J1o Touku 360 360 360 360

3aganue Ne 6

IIpoekTHPOBOYHBIN pacyeT PaaHAJbHBIX MOAIIMIIHUKOB KUAKOCTHOIO
U MOJIYKHIKOCTHOT0 TPEHHSsI, YIIOPHOT0 MoAIunHuKa B MmoayJae APM Plain

[IpoBeCTH MPOEKTUPOBOYHBIN pacueT paauadbHBIX MOJIMIAITHUKOB JKH/I-
KOCTHOTO M TOJYXXHJKOCTHOTO TPEHUs, YIIOPHOTO MOAIIUIHUKA B Moaysie APM
Plain mo BapuanTam, B Tabnuiie 6 ¢ mapameTpamu, MpeACTaBICHHBIMUA B TaOIUIaX

HCXOOHBIX JAaHHBIX IJIA pacucTa.

[Tocne BBITONMHEHUS pacueTa pPe3yJbTaThl COXPAaHUTh B TEKCTOBBIN aimn
dopmata *.rtf (kmonka «RTF»). B oTuere Takke MOKHBI OBITh MPEACTABIICHBI
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CKPUHIIOTHI MOJYYEHHBIX pe3ynbTaroB. [1oJ KakIbIM PUCYHKOM (CKPHHILIOTOM)
3anuchIBaeTCs Ha3BaHUE pUCyHKA. KpaTko omnucarh mocieqoBaTeIbHOCTA KOMaH/I,
HCTIOJIb3YEMBIX NP BHITIOJIHEHUU pacyerTa.

Tabmuna 6 — BapuaHTs! 115 pacdyéra moamumHUKoB B Moaysiie APM Plain

Tunel MOAMIUITHUKOB
Bapuantsl
PaguanbHble NOIMIUITHUKA yTIOpHBIE
AKHUJIKOCTHOT'O Tpe- | HOJYXKHJIKOCTHOTO OIIMITHUK
HUs TPEHUS
1 11 2.1 3.1
2 1.2 2.2 3.2
3 1.3 2.3 3.3
4 14 2.4 3.4
5 11 2.2 3.3
6 1.2 2.3 3.4
7 1.3 2.1 3.2
8 14 2.2 3.3
9 11 2.3 3.4
10 1.2 2.4 3.3
11 1.3 2.2 3.4
12 14 2.3 3.1
13 11 2.3 3.3
14 1.2 2.1 3.4
15 1.3 2.2 3.3
16 14 2.3 3.4
17 11 2.4 3.2
18 1.2 2.2 3.3
19 1.3 2.3 3.4
20 1.4 2.2 3.3
21 11 2.3 3.4
22 1.2 2.1 3.1
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23 1.3 2.2 3.1
24 14 2.3 3.2
25 1.2 2.4 3.3
26 1.3 2.1 3.4
27 1.4 2.3 3.3
28 11 2.4 3.3
29 1.2 2.1 3.4
30 1.3 2.3 3.2

3ananue Ne 7

Pacuér mnepemauu

B mojayJse APM Screw

CKOJIbKCHUA, IHapHKO-BHHTOBOﬁ nmepeaavymn
C nmpeaHaTsiromMm, IﬂapI/IKO-BHHTOBOﬁ nepeaavym " HﬂaHeTapHOﬁ nmepeaavdu

Ucnonb3yst naHHble, BbIIaBa€Mble MHIWBUAYATBHO KaXKJIOMY IO BapuaHTaM
BBITIOJTHUTh PAacyeThl: MEpeJayd CKOJbXKEHUS, IIAPUKO-BUHTOBOM mMepenadud ¢
MPEHATATOM, IIAPUKO-BUHTOBOW Mepeayu U TUIAaHETApHOM mepenadyd B MOJYJIE
APM Screw. B Tabnune 7 mpenctaBieHbl BapuaHThl U HOMEpa BUIOB Iepesad,

BI>I6I/Ipa€MI>IX HJIsL pacyucTa.

Tabnuua 7 — BapuanTel 1 HOMepa niepenay AJjid pacu€Ta BUHTOBBIX NIepeay

B Moxayie APM Screw

BunrtoBrbie nepexayu
Bapuantsl

1 11

2 1.2 2.3 34 41
3 1.3 2.1 3.2 4,3
4 1.4 2.2 3.3 4.4
5 1.1 2.3 34 4,2
6 1.2 2.4 3.3 4,4
7 1.3 2.2 34 4,3
8 1.4 2.3 3.1 4,2
9 1.1 2.3 3.3 4,1
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10 1.2 2.1 3.4 43
11 1.3 2.2 3.3 4,2
12 1.4 2.2 3.3 4.1
13 1.1 2.3 3.4 44
14 1.2 2.1 3.1 4.1
15 1.3 2.2 3.1 4,2
16 1.4 2.3 3.2 43
17 1.2 2.4 3.3 44
18 1.3 2.3 3.4 4.1
19 1.4 2.1 3.3 4,2
20 1.4 2.3 3.4 43
21 1.1 2.4 3.2 4.4
22 1.2 2.2 3.3 4.4
23 1.3 2.3 3.4 4,2
24 1.1 2.1 3.1 4.1
25 1.2 2.2 3.2 4,2
26 1.3 2.3 3.3 43
27 1.4 2.4 3.4 4.4
28 1.3 2.4 3.2 4.4
29 1.4 2.3 3.3 4,2
30 1.1 2.1 3.4 4.1

Zaganue Ne 8

Pacuyer 60a/109HBIX 2J1eMEHTOB KOHCTpYKIUN B moaysae APM Structure
3D

Tabnuma 8.1 — Vicxoansie JaHHBIEC K pacyETy OAIIOYHOTO 3JIEMEHTA B MOIYJIE
APM Beam o cxemam 1.1 —1.10

I Y [Ipoduns yyactka
Bapuaunrbl | cxe- AB BC
MPT kH kH-Mm CEUucHUE h nm A CeueHHe h nm A4
1 1.1 | 30| 20| 40 JIByTaBp 180 [IBennep 160/68
2 12 |20 30| 25 [Bennep 180/74 | Tp. npsmoyr | 150/100/6
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IIpodune yyacTka
Bapuanrtsi CJIZ- fup R M AB e BC

MP kH kH-Mm CEucHUE h wm A CeueHue h wm A
3 1.3 |30 | 40 | 15 | Tp.npsmoyr | 180/80/8 | IlIBemtep 180/70
4 14 |40 | 25| 20 Tp. kBamp. 180/8 | Tp. mpssmoyr | 180/80/8
5 15 | 30| 40| 25 | Tp.npsmoyr | 150/80/6 | Tp. xBaap. 140/8
6 16 | 25|35 | 20 [IBemnep 160/68 Tp. xkBajp. 150/10
7 1.7 |30 20| 35 JlByTaBp 180 IBemiep 180/70
8 18 | 20| 25| 15 [IBemnep 140 Tp. xkBagp. 140/6
9 19 | 40 | 30 | 15 | Tp.mpsmoyr | 120/80/8 | Tp. kBazp. 80/8
10 1.10 | 20 | 40 | 20 JByTaBp 160 Tp. kBamp. 160
11 1.1 | 30| 25| 25 [IBemnep 120 Tp. npsmoyr | 120/60/8
12 12 | 40 | 40 | 20 | Tp. mpsmoyr | 100/60/4 | Tp. kBamp. 60/8
13 13 30|35 | 35 JByTaBp 140 Tp. kBamp. 140
14 14 | 25|20 | 15 [IBemnep 100 Tp. mpsmoyr | 100/70/4
15 15 | 30| 25| 20 | Tp.npsmoyr | 100/50/6 | IlIBemtep 100
16 16 |20 | 25| 35 JlByTaBp 120 [IBemnep 160/68
17 1.7 |20 | 40 | 15 [IBennep 140 Tp. kBazp. 140/8
18 18 | 30 | 35| 15 | Tp. mpsmoyr | 80/50/4 | Tp. kBamp. 50/8
19 19 |40 20| 20 JIByTaBp 100 Tp. kBazp. 100/9
20 11030 | 25| 25 [IBemnep 80 Tp. mpsmoyr | 80/60/6
21 11 | 25|30 | 20 | Tp.mpsmoyr | 70/50/6 | Tp. kBamp. 50/8
22 12 | 30| 40| 35 JIByTaBp 177 [IBennep 160/64
23 13 20| 25| 15 [IBemnep 140 Tp. xBazp. 140/6
24 14 | 40 | 40 | 15 | Tp. mpsmoyr | 140/80/8 | Tp. kBamp. 120/8
25 15 20|35 | 20 JIByTaBp 157 Tp. xBamp. 150/8
26 16 |30 20| 25 [IBennep 160/64 | Tp.npsmoyr | 150/80/6
27 17 | 40 | 25| 20 | Tp.npsamoyr | 120/60/8 | IlIBesmep 80
28 1.10 | 20 | 40 | 20 JIByTaBp 160 Tp. xBamp. 160
29 11 |30 25| 25 [IBennep 120 Tp. mpsmoyr | 120/60/8
30 12 | 40 | 40 | 20 | Tp.mpsamoyr | 100/60/4 | Tp. kBamp. 60/8
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Tabnuma 8.2 — McxonHple JaHHbBIE K pacuéTy 0ai04HOTOo 3eMeHTa B moayine APM
Beam o cxemam 2.1 — 2.10

Cuita 1\1/:/;?1; [Tpoduns yuacTka 6ayiku
Ne
BapuaHtbl | cxe- F M OT JIEBOTO 00pe3a 710 OT CepEeIMHBI JI0 TIPABOTO
MBI CepeIMHbBI OANTKH o0pe3a 6anku
kH | kH™m CeueHHe h nm A CeueHHe h nm A

1 2.1 25 15 [IBemnep 140 Tp. kBaap. 140/6
2 2.2 30 20 | Tp. mpsmoyr | 140/80/8 | Tp. kBamp. 120/8
3 2.3 20 25 JByTaBp 157 Tp. kBaap. 150/8
4 2.4 20 20 [IBemnep 160/64 | Tp. mpsmoyr 150/80/6
5 2.5 30 35 | Tp. nmpsmoyr | 120/60/8 [Isemnep 80
6 2.6 40 15 | Tp. mpsmoyr | 100/60/4 | Tp. xBazp. 60/8
7 2.7 30 20 JByTaBp 140 Tp. xkBagp. 140
8 2.8 25 35 [IBemnep 100 Tp. npsimoyr 100/70/4
9 2.9 30 15 | Tp. mpsamoyr | 100/50/6 [Isemnep 100
10 2.10 20 15 JByTaBp 120 [Bennep 160/68
11 2.1 40 20 [IBemnep 140 Tp. kBaap. 140/8
12 2.2 20 25 [IBemnep 160/68 Tp. kBazp. 150/10
13 2.3 30 20 JByTaBp 180 [Bennep 180/70
14 2.4 40 35 [IBennep 140 Tp. xBamp. 140/6
15 2.5 40 15 | Tp. npsmoyr | 120/80/8 | Tp. kBasp. 80/8
16 2.6 20 15 [ByTaBp 160 Tp. xBamp. 160
17 2.7 30 20 Tp. xkBamp. 180/8 Tp. npsimoyr 180/80/8
18 2.8 40 25 | Tp. mpsmoyr | 150/80/6 | Tp. kBamp. 140/8
19 2.9 30 20 JIByTaBp 100 Tp. kBamp. 100/9
20 2.10 25 30 [IBemnep 80 Tp. npsimoyr 80/60/6
21 2.1 30 25 | Tp. mpsmoyr | 70/50/6 Tp. kBagp. 50/8
22 2.2 20 15 JIByTaBp 200 Tp. kBamp. 180/10
23 2.3 40 20 IBemnep 180/74 | Tp.npsmoyr | 150/100/6
24 2.4 20 25 | Tp. mpsamoyr | 180/80/8 [IBennep 180/70
25 2.5 30 20 JIByTaBp 177 [IBennep 160/64
26 2.6 40 35 | Tp. npsamoyr | 80/50/4 Tp. xBazp. 50/8
27 2.7 30 15 [IBennep 120 Tp. npsimoyr 120/60/8
28 2.9 30 15 | Tp. mpsmoyr | 100/50/6 [IBennep 100
29 210 | 20 15 JIByTaBp 120 [IBemtep 160/68
30 2.1 40 20 [IBemnep 140 Tp. kBamp. 140/8
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3aganmne Ne9.

9.1 IIpoeKTUPOBOYHBIH PACcUYéT 3y0UaTOl MUIMHAPUYECKOH KOCO3Yy0oH
nepeaay BHENIHEro 3anernjieHus

BAPUAHT 1

3aiaHHbIe MapaMeTpbI:
[Tepenaua: Kocozybas
3aneruieHus: Baemnero

Tun pacuera: [IpoexTHpPOBOYHBINM

OcHOBHBIE JaHHDBIE

Pexxum paboThl ‘ [TocTossHHBIM
TepmooOpaboTka
[ecTepus 3akanka
Koneco 3akanka
Kpemuenue mecrepuu Ha Bairy CummeTpudHO
HepeBepcuBHas nepenayda
MowmenT Ha Beixozae, H'm 1000.00
OO060pOTHI Ha BBIXOJIE, 00/MUH 100.00
[TepenarouHoe yucio 3.00
Tpebyemslii pecypce, yac 10000.00
Yucno 3anerieHni
[llecrepus 1
Koneco 1
TBeprocTh MOBEPXHOCTH 3yObEB
[ecrepun 45.00
Koieca 45.00
MexoceBoe pacCTOsTHUE CrangaprtHoe
Koaddunment cmenienus
[HecTepan 0
Komeca 0

9.2 IIpoeKTHPOBOYHBII PACUYET KIMHOPEMEHHOI nepeaaun
BAPHUAHT 1

3amaHHbIe MapaMeTpbI:
[lepenaya: KiimnopemeHnHas
Tun pacuera: [IpoeKTUPOBOYHBIN

OcHoBHBIC JaHHBIE

Tun HaTAKHOTO yCTpONCTBa He Br1Opan
MouIHOCTh Ha BBIXOJHOM Baiy, KBT 7,6
YacroTa BpalieHus BeAyIIero Bajia, 00/MUH 1000
ITepenaTounoe uncio 3
KoadduumeHT AMHaMUYHOCTH HArpy3KU 1,1
MakcuManbHO€E YUCIIO PEMHEN 5
YT0J HaKJIOHA IepeIadu, rpal 0
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9.3 [IpoeKkTHPOBOYHBIN pacyeT HENHOM NMepegaun

BAPUAHT 1

3aiaHHbIe MapaMeTpbI:
ITepenaya: [lenHas

Tun pacuera: [IpoexTHpOBOYHBINM

OcHOBHbIE JaHHBbIE

Twum nerm PonvkoBas MOBBIIIEHHOW MPOYHOCTH
Pexxum paboThl [InaBHas Harpy3ka

Twun cMasku nenu [Tepnonuueckas cma3ka
MowmeHT Ha Beaymiei 38é310uke, H'm 76

OO0opOoTHI BeyIIeH 3B€3109KH, 00/MUH 180

[TepenaroyHoe OTHOIIICHHE 2

Tpebyemslii pecypce, yac 4000

Pannoctes nenn 1

Tum 3Be3104UKH JﬁL

Kpurepuii pacuera IIo cratuke

3aganue Nel(. Pacuer Bajia Ha yCTaJIOCTHYIO IPOYHOCTH

BAPUAHT 1

3ananue. BrinmonHuTe pacuer Baia (CM. pUCYHOK) Ha COIIPOTUBIIEHHE yCTa-
Joctu (ONpeAeauTh PACCTOSTHUE OT Hadajla Baja, B KOTOPOM OH MMEET HauMEHb-
IIYI0 YCTaJOCTHYIO MPOYHOCTD), IPUHSIB!

T1 = T2 =1000 HM, Ftl =8 KH, th =10 KH,
Frl =3 KH, Frz =6 KH, Ma]_ - Mag =100 HM,
Fa=1xH; Fao =3 xH; F=2xkH.
T A T, _
i | K |
Ma . ﬁ; ’ M“’ e ‘ A
-1 || D | | & % )
£ ‘ Fe (2 — ;' |
| i 1 ! | e ! ‘ 3
Martepuana

Ban u3roroBnen u3 cranu 55 Co CIeAYIOINUMHA XapaKTEPUCTUKAMMU:

npejen NIpOYHOCTH:
npejen TeKy4eCTu:

op, = 700 MIla
ot = 420 MIla
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Tun — cranp KOHCTPYKIIMOHHAS (TTPOKAT)
I'pynna — B ynmyuiieHHOM cocTosiHUM pasmepom oT 40 mo 100 mm

[IInonka
Mmonka 1  IInonka 2
PaccrosiHue ot 1€BOro Topua CeKIMH Bajia, MM 25 20
JlnuHa, MM 50 40
[upuna, Mm 18 18
['my6Guna, MM 3,4 3,4
Pecypc pabotsl Bana
Pecypc paboTsl, uac 5000
YacroTa BparieHus Bajia, 00/MUH 100

3anmaiite 4 OMAacHBIX CEYCHUS HA PACCTOSIHUM OT JICBOTO TOpIia Baia: 1 cede-
uue — 70 mM, 2 ceuenne — 120 mMm, 3 ceuenne — 170 MM, 4 ceuenne — 210 mM.

OddexTuBHBI KOIPPUIUEHT KOHIEHTPAIIMN HAMPSIKEHU: MePexo]] ¢ Traj-
tenbto - K=1,55; K, = 1,40; nepexon ¢ kanaBkoi - K,=1,95; K; = 1,55; mmonou-
Has kaHaBka - K;=1,89; K, =1,71.

AHanu3upys NOJy4YeHHbIE pe3yabTaThl (KO3(PPUIUEHT 3amaca Mo yCTanaoCT-
HOM MPOYHOCTH), HY’)KHO CHEJIaTh BBHIBOJ O TOM, B KaKUX CEUCHHUSAX JaHHBIA Bal
MMeeT HEJIOCTATOUYHYIO YCTAJOCTHYIO TPOYHOCTh, TO €CTh JIJIT KOTOPOTO 3HAYCHUE
Koa(uimeHTa 3amaca MeHbIIe aomyckaemMoro S < S, = 2.2 u omnpeaenuTh pac-
CTOSIHME OT Hauaja BaJia, B KOTOPOM OH MMEET HaUMEHBIIYIO YCTAIIOCTHYIO MPOY-
HOCTb.

3aganmne Nell. Pacuer moJIIMIMHUKOB KaUeHUHA
BAPUAHT 1

3aganme. [lonOepute MOAMMIHUKKA Kau€HUS [JIsi OMOP BBIXOJHOTO BaJia
YEPBIYHOTO PEIYKTOpA.

Yacrora BpanieHus Bajia 25 o0/MuH
TpeOyemslii pecypc pabOTHI IPH BEPOSTHOCTH O€30TKAa3HOU padOThI
90% L/ = 20000 wacos
Pexxum HarpyxeHus [TocrosaHHBIM
Cuubr:
oceBas cuia 1852 H
paauanbHas cuja Ha Harpy»K€HHOU orope 5198 H
paauanbHas Cuja Ha HEHarpy>KeHHOUM ornope 4018 H
Koaddunuent tunamMmmanocTu 1,3
Cxema yCTaHOBKH TOIIHITHUKA cxema «X»
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3aganmne Nel2.

12.1 Pac4yeT rpynnbl BUHTOB, HATPYKEHHBIX CABUTaIOIIel CUI0#

BAPUAHT 1

PaccunTaTpe rpynily BUHTOB KPEIUIEHUS IJIACTUH, HArPYKEHHBIX CIBHUIAI0-
et cusnoit (cM. pucyHok). CoequHeHHEe HArpy>KeHO MOCTOSTHHOM BHEIIHEW CUIIoN
F = 8000 H., neitctByromeit moa yriom 30°. Paccrosaue mexay BuHTaMu 50 M.

w00
+ + o+
- + + =,
S
— o+
S F
< =
73

KoaddunmenT tpenust B pe3b0e U Ha TOBEPXHOCTSIX COETUHSIEC-

Y100 (S5 ¥21) (<), SRR 0,15
KoaddummenT 3amaca mo CIBUTY........oeevveeennnenn.n. 1,3
[Ipenen mpoYHOCTH MaTepraia BUHTA. .................. 400 MIla
TIpemem TEKYUCCTH . ..ot eeeieeiee e eeaeeeeaeeas, 240 MITIa

3agavy pelIuTh B IBYX BApHAHTAaX:
a) BUHTBI YCTAHOBJICHBI B OTBEPCTHE C 3a30POM;
0) BUHTBI YCTaHOBJIEHBI 0€3 3a30pa.

12.2 PacyeT HAXJIECTOYHOTO CBAPHOIO COEeTUHEHHS
BAPUAHT 1

PaccunTtaTh HaxJIECTOYHOE CBapHOE COCNMHEHUE, N300PKEHHOE HA PHUCYH-
ke, ecnu a = 50 mm. Coennnenue Harpyskeno cuiiod F = 22 kH, aelictByromieit noa
yraom o = 30°. IIpenen tekyuectu marepuana aeraneit o, = 400 MIla. Koaddu-
LMEHT 3aI1aca TeKy4ecTH AeTajiel kperenus 1.5.
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12.3 Pacuet TaBpOBOI0 CBAPHOI0 COEIMHEHUS
BAPUAHT 1

PaccunTaTh TaBpOBBIl CBapHOW 1IOB, MeXAy TpyOoi u nomyduaanuem. [lo-
nydaanen HarpyxeH noctossHHor cuioit F = 10 kH (cM. pucyHOK), aeicTByoMIeH
noa yriioM o = 30°. Tlapamerpsl coenunenus: Dy = 300 mm; h = 40 mm; a = 10 mm.
Tonmuua TpyOs! 6 = 5 MM. Martepuan cBapuBaeMbIx JieTajieil — ctanb 3: o = 240
Mlla; koapurueHT 3anaca TeKy4eCTH JieTajaeii KperieHus — 2.

PaCCMOTpeTB JABa BapruaHTa COCANMHCHM:
- YITJIOBBIM HIBOM;
- CTBIKOBBIM IIIBOM.
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3aganmne Nel3

Co3naHune TpexMepHOii MoIeJIM HaBeca rapaa

BAPHUAHT 1

3aganme — co3galiTe TPEXMEPHYIO MOJEbL C MapaMeTpamu, MOKa3aHHBIMU
Ha PUCYHKE MPEICTAaBICHHON HUXE

0,6 M

1_®

PHUCyHOK TpeXMepHOI KOHCTPYKIIMM HAaBECA rapaa

Ceuenust

R7
L
> — o
v
R20

ZZA v

PI/ICYHOK IMONEpPEYHOTO CCUCHUA 3JICMCHTOB KPBIIIN

oy / (—'i
.‘(‘-__»

\\
il
PI/ICYHOK MONEPEYHOIr0 CCUCHHUA OCTAJIbHBIX 3JICMCHTOB KOHCTPYKIIMU
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Bonpocs k 3auéTty

1. IlonaTre U coiepkaHUE OpPraHM3AIMOHHBIX OCHOB 3-D KOHCTpyupoBa-
HUSL.

2. [lonsaTre u copepkaHrue HAYIHBIX U METOIUYECKHX OCHOB 3-D xoHCTpyH-
pPOBaHMS.

3. MeToibl U cpencTBa pacuE€THRIX MPOTPaMM JJIs BBIIOJHEHHUS pacyera y3-
JIOB U JIETAJIEN MAIILIVH.

4. TloHsiTHE COBPEMEHHbBIE CUCTEMBI aBTOMATHU3MPOBAHHOIO IMPOECKTUPOBA-
HUSL.

5. I[lepeuncnute OCHOBHbBIE MPUHIUIIBI PaOOThl B CUCTEME aBTOMATH3UPO-
BaHHOrO npoektupoBanuss APM WinMachine.

6. Haznauenue u QpyHKIIMOHAIbHBIE BO3MOXKHOCTU MoaMeHI0 «I1ITprxoBka
B APM Graph.

/. Haznauenue meHto «Moaudukanusy. [lepeuncnure KoMaHabl BXOIAIINE
B MeHI0 «Moaudukauuss APM Graph.

8. Haznauenue menwo «®dopmaTt» M Kakue OMepaluy BBHIMOIHSIOTCS C HUC-
0JIb30BaHKeM 3Toro MeHio B APM Graph.

9. Oomrme ceeaenus o meHio «Ilapamerpuszarus» 8 APM Graph.

10. IMapamerpuueckue komaHbel. ba3zoBas Touka mapamMeTpu4ecKond Moje-
au B APM Graph.

11. OcoOeHHocTH pabOTHI C MAHENbIO HHCTPYMEHTOB «/JlepeBo omepanum»
B Mozayie APM Studio npu noBepXHOCTHOM MOJEIUPOBAHUU.

12. OcoGenHocTy pabOTHI C MaHEISIMU UHCTPYMEHTOB «Bum» u «Ympanie-
Hue» B Moayie APM Studio npu moBepXHOCTHOM MOJICITHUPOBAHUU.

13. HasnayeHnue m 0COOEHHOCTH PAOOTHI C IMAHEIbI0 MHCTPYMEHTOB «IC-
KH3» MPU TOBEPXHOCTHOM MoJieupoBanun B moaysie APM Studio.

14. Komanzpl, BXOJdIMe B TaHEIh MHCTPYMEHTOB «Omepanum» ajs Mo-
BEPXHOCTHOTO MOJIeTupoBaHus B Moayiie APM Studio.

15. Tlanens uactpymenToB «3D Dckus» B Mmomayiae APM Studio.

16. Ilanens unctpymenToB «Harpysku» B moayiie APM Studio.

17. OcoGenHocTt pabOThl ¢ MOJEISIMHU, UMIIOPTUPOBAHHBIMHU U3 (opMarta
STEP.

18. OcobeHHOCTH pabOTHI C MaHEIbI0 HHCTPYMEHTOB «JlepeBo omeparum»
B Moayie APM Studio npu TBEp1OTEIBHOM MOJETUPOBAHUU.

19. OcoGennocTr pabOTHI C MaHEISIMU UHCTPYMEHTOB «Bum» n «Ympanie-
Hue» B moayine APM Studio npu TBepaOTEIEHOM MOCITHPOBAHUH.

20. Ha3naueHue M 0COOCHHOCTH PabOTHI C MaHEIbI0O MHCTPYMEHTOB «JC-
KH3» MPU TBEPAOTEIHLHOM MoJieupoBanun B Moysie APM Studio.

21. Komaujpl BXOASIINE B MaHEb HHCTPYMEHTOB «Omepanuny» ajs TBep-
JIOTEIHHOTO MOJICTUPOBAHUSI.

22. Yto nmonumaetcs 1o GopMyIUPOBKOM YIIPYTHE DIIEMEHTHI?

23. Kakwue ObIBato Mpy>KWHBI B 3aBUCHMOCTH OT BBITIOTHAEMBIX (DYHKITHIA?

24. ]laiiTe onpenieieHUE TUaMETpa MIPYKUHBI.

25. Yto noHuMmaercs noja (popmMyIupoBKON YUCIO pabOUYUX BUTKOB MPYKU-
HbI?
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26. Yrto monumaeTtcs noja GopMyIHPOBKOI 1IAT MPYKUHBI.

27. Kaxue BUTKHU NPYKHUH HA3bIBAIOTCS OMOPHBIMH WJIH MOIKATHIMU?

28. UYrto monumaetcs noja GopMyITHMPOBKOI MOITHOE YHUCIO BUTKOB MPYKU-
HBI?

29. Yro monumaeTtcs noja GopMyIUPOBKON yroJl HABUBKH MPY>KUHBI?

30. Yro nonumaercs noa GopMyIHpPOBKOM IPOSKTUPOBOYHBINA pacueT
MPY>KUHBI?

31. [aiiTe ompeeneHue, 4To TaKOe MPOBEPOUYHBINA pacueT yIpyrux die-
MEHTOB?

32. UYro noHnMaeTcs NoJ IeHCTBYIOIIMMH HAPSDKEHUSMU IPYKUH?

33. Kak BpIOuparoTCsi TUMBI KYyJadyKOBBIX MEXaHHW3MOB B moayine APM

Cam?

34. Ilepeuncnure crocoObl BhI30Ba JMAJIOTOBOTO OKHA «BBOJ TaHHBIX» B
moxayisie APM Cam.

35. Kak 3amaeTcs 3aK0OH JBIKCHHUS MPU pacueTe KyJIauKOBOTO MEXaHU3Ma B
moxayie APM Cam?

36. Kak BeITIONHSAETCS BBOJ TEXHHUYECKUX TpeOoBaHuid B Moayine APM
Cam?

37. [ns gero mpeaHa3zHaveH penaktop GyHKiuu B Mmogayiae APM Cam?

38. B xakux ciaydasx BO3HHMKAeT HEOOXOJMMOCTh M3MEHEHHUs MacliTada B
moxaysie APM Cam?

39. Kak BbINOJIHSICTCS BEIOOP THIIA HOAIIMITHEKA B Moayiie APM Plain?

40. Kak npaBUIbHO 33/1aTh TEOMETPUUECKHE TTapaMeTPhl PACCUYUTHIBAEMOTO
noamunHuKa B Mmoayiie APM Plain?

41. KakuMm o0pa3oM OCYIIECTBIIICTCS BBOJ ITapaMETPOB Macilia B MOIYJIC
APM Plain?.

42. B xakoM ciydae rmporpamMma BeIJaeT npeaynpexaeaue — «OceBas cua
CJIMIIIKOM BEJIMKA ISl JaHHOTO MOAMIUIHIKAY B Moaysie APM Plain?

43. B kakom citydae mporpamma BbIIaeT Npeaynpexacaue — « Temmepary-
pa MacJISTHOTO CJIOs CIIMIIKOM Benukay B moaysie APM Plain.

44, B kakoMm ciiydae TporpamMma BbIIAeT NMpeaynpexacHue — « MUHIMAITb-
Hast TOJIIKMHA MACIITHOTO CJIOSI MEHbIIIE KPUTHYECKO#» B Moayire APM Plain,

45. Kakue TUMIBI BUHTOBBIX Tepeaad MOXKHO paccuuTartbh B moayine APM
Screw?

46. Kakue xapaKTEepPHCTHKHA BHHTOBBIX IEepeaad MOXHO PAacCUHUTATh B MO-
nyne APM Screw?

47. Kak 1o KOHCTPYKTHBHOMY MCTIOJHEHUIO Pa3InYaloTCsl BUHTOBBIC TIEpe-
naqu?

48. Kakue 0coOOEHHOCTH UMEET pacyeT BUHTOBBIX Nepenay B cuctreMe APM
Screw?

49. Jlns gero B cucteme APM ScCrew ucmons3yrorcs WH()OpMAIMOHHBIC
OKHa?
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50. Kaxkwue mapaMeTpbl pacCUYMTaHHOHN Mepeaadyd MOKHO MPOCMOTPETh, UC-
MIOJIB3YST OKHO TIPOCMOTpA pe3yIbTaToB pacueTa B cucreme APM Screw?

51. Kaxk HacTpouTh MaHesb UHCTPYMEHTOB B Structure 3D?

52. Yrto otHOCHUTCH K diieMeHTaM Bruaa cucremsl APM Structure 3D?

53. Uto otoOpaxaercs Ha IMaHENIW COCTOsSHUSA B Mmoayine APM Structure
3D?

54. Kakwue BUIbI cUuTaIOTCs riIaBHBIMH B Moayjie APM Structure 3D?

55. Kakwue unctpymentsl B pemaktope APM Structure 3D nHaszweBarorcs
«DUIBTPHI», © KAKOBO UX Ha3HaYCHUE?

56. CkoJIbKO BHJIOB JIOCTYIHO MOJIb30BaTENIO B penakrope APM Structure
3D?

57. Kakyro wHpOpMAIUIO MOXKHO TMOJIYYHTh B PE3YJIbTATE BBITOJHEHHBIX
cuctemoit APM Structure 3D pacuetos?

58. Kakas cucrema koopauHat B Mmoayie APM Structure 3D naspiBaeTcs
JIOKAJIbHOM, KaKas TJI00aIbHOM?

59. Kak MOXHO 3a7jaBaTh CTETIEHb TOUHOCTH KOOPJUHAT MPHU TMEPEIBUKE-
HUU Kypcopa B Buje cucteMsl Structure 3D?

60. YTo OTHOCHTCS K OCHOBHBIM JJICMEHTAM TPEXMEPHOW KOHCTPYKIIMH B
moxayie APM Structure 3D?

61. Kakue cnocoObl cO3/laHUs CTEpKHEH UCHOJIb3YIOTCS B Mojayie APM
Structure 3D?

62. Kakas xoMaHJa TO3BOJISIET pa30UTh CTEPKHU HA MPOU3BOIHBHOE KOJIH-
YECTBO PaBHBIX YACTEMN?

63. Kakas koMaH/a MO3BOJISIET 3a7aTh CTEPKHIO WJIM TPYIIE CTEPKHEH ce-
yeHue u3 onbnuorexu B moayie APM Structure 3D?

64. Kakue BHUIBI pacYeTOB MOXHO BBIITOJIHUTH ¢ TTOMOIIBI0 Moaynss APM
Trans?

65. IlepeunciauTe OCHOBHBIC MCXOJIHBIC JAaHHBIC JUIS pacueTa [UIHHAPHYIC-
CKOM mepenayun?

66. IlepeuncauTe OCHOBHBIC MCXOJHBIC JAHHBIC I pacuyeTa KOHHMYECKOU
nepenadn?

67. IlepeuncauTe OCHOBHBIC MCXOJHBIC JTAaHHBIC JJII pacyeTa YCPBSIIHOU
nepenadn?

68. IlepeunciauTe OCHOBHBIC HCXOIHBIC JaHHBIC IS pacyeTa IEIMHOM mepe-
nauun’?

69. IlepeunciauTe OCHOBHBIC HCXOJHBIC JIaHHBIC JJIs pacdyeTa pPEeMEHHOMN
nepenadn’?

70. Yro oToOpaxkaeTcsi B OKHE TeKyIien nepenaun moaysist APM Trans?

71. Kaxkue onepalruu BKIIIOYAET B ce0s TUTIMYHAS TTOCIEA0BATEILHOCTD
nevctBuil ipu padote ¢ cucremoir APM Trans?

72. Kaxkue TUIIBI pacueTOB MOKHO BBIIIOJHUTH C MIOMOIIBIO cucTeMbl APM
Trans?
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73. Kakue nericTBusi HEOOXOMMO NPOJIENATh JIJIsl CO3AaHMs YepTexa pac-
CUMTAHHOM Tiepesauu B MojyJie Trans?

74. Kakue KpUTepun UCIOIB3YIOTCS TIPU pacuére BaJIoB B Moayiie Shaft?

/5. Kakue Harpy3ku, JeMCTBYIOIIME HAa BAJI JIOJKHBI OBITh 3a/1aHbl IIPU pac-
gyete B Moayie Shaft?

76. Kakue Bumbl onop paccmaTtpuBaroTcs B Moayie Shaft mpu pacuere Ba-
J0B?

77. TlepeurciuTe KOMIIOHEHTHI peJaKTopa BaJoB cucteMbl Shaft?

/8. Kakas mocieoBaTeIbHOCTh PUCOBAHUS BAJIOB PEKOMEHAYETCS B MOJTyJIE
Shaft?

79. Kakue s1eMeHThI Bajia MOKHO CO3/1aTh, UCIIOJNIb3Ysl TpaduuecKuil peaax-
Top Moaynst Shaft?

80. Uto npencrapisieT coO0# rajitenb?

81. Yro npencrasiusier coboit dacka?

82. Jlyist uero CIy»XUT IIMTOHOYHOE COCTMHCHHE?

83. Jlyist uero ciyaT IITUIIEBBIE COCTUHCHUS?

84. Ilepeuncnure TUIBI 0OPaOOTKH TMOBEPXHOCTEH CEKIMI BAJIOB B MOJyJIE
Shaft?

85. Kakue cumbl, elcTByIONIME HA BaJl MOXKHO 33JlaTh C IMOMOIIBIO peaaK-
Topa Mmoayist Shaft?

86. Uem xapakTepu3yeTcs pacrpesiesieHHas cuiia B Mmoayie Shaft?

87. Uem xapakTepu3yeTcss MOMEHT KpydeHus B Moayie Shaft?

88. C momotbto, Kakoil KoMaHabl B Moayse Shaft BeimonHsieTcs pacueT 1u-
HAMHAYECKHUX XapaKTEPUCTUK?

89. J[lnsa pacdera KakuxX TUIIOB MOAIIUITHUKOB UCTIONB3YyeTCs MOy L Bear?

90. [lepeuncnuTe KOMIIOHEHTHI MEPEMEIICHUS, UCTIOIB3YIOMINECS B MOJTY-
ne Bear mpu pacyeTax moAIIMITHAKOB.

91. Yrto moHmMaetcs o OueHusMu?

92. UYro mpexacrasiseT coboit simpo APM Bear?

93. Kak mMoryT ObITh MPOJAEMOHCTPUPOBAHBI PE3YJIbTATHI PACUETOB B MOJTY-
ne APM Bear?

94. Yro mpexacraBiseT co0oii HanboIbIIIee KOHTAKTHOE HAMPSIKEHHE?

95. Yto moHMMAaETCs MOJ1 AOJATOBEUYHOCTHIO MOAIIUITHAKA?

96. UYto mpenctaBisiOT cOOOW CUIIbI, ICUCTBYIOIINE HA Tella KaYeHUs MO/I-
IIATTHUKOB?

97. Kak moryt OBbITh MpEICTaBIIEHbI CHJIbI, NCUCTBYIOINE HA Tella Kade-
HUS?

98. Kak MOXHO OTpeAeIuTh MOMEHT TPCHHS?

99. Kak MoryT ObITh MOKa3aHbI 3HAYEHHS CUJI TPEHUSI B TMOJIIUITHUKAX ?

100. YTo npencrapisier co6oil mOTEpU MOILIHOCTH?

101. TlepeuncauTe UCXOMHBIE JaHHBIC JJIS pacueTa MOIITUITHUKOB.

102. Kakue mapaMeTpsl UCIIONB3YIOTCS JJIsI ONMUCAHUST YCIOBUM, B KOTOPBIX
paboTaeT MOIIUITHUK?

103. Kako#i moamunmHuK Ha3bIBAETCS HATrPYy>KEHHBIM?
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104. Kako# MOJAIUITHUK HA3bIBAETCS HE HAIPYKEHHBIM?

105. Kakue mnapaMerpsl MOKHO TMOJIYYUTh MPH HUCHOJIB30BAHUM MOJYJIS
Drive?

106. Kaxk BBITIOJTHSIETCS TIPOIIEIypa BEIYUCIICHUH B Moaye Drive?

107. Kakuie TUIBI MOJIIMITHUKOB BKJIIOUEHBI B TPYIITY MOIIMITHUKOB Ka-
yeHus?

108. Kakue Ttumbl mepeaad BKIIOYECHBI B TPYIITY Iepeaadud B uHHTepderice
Moy Drive?

109. Yto BXOAMUT B IpyMIly BCIIOMOTATENbHBIX JIEMEHTOB KHHEMATHUECKUX
cxeM B uHTepdeiice Drive?

110. Kakue mapameTpsl HaIO 3a1aTh Ui BBINOJHEHHUS pacdera 3yOuaTon
HUIMHIPUYECKON KOCO3y0oil mepeaaun BHEITHETO 3aleIJICHHUs] OJJHOCTYIIEHUYATOTO
penykropa?

111. Kakast koMaH/1a MO3BOJIAET TOCMOTPETh MapaMeTphbl Baja?

112. Yto BXOJUT B CIHMCOK HMCXOJHBIX JAHHBIX JJII pacuyéra mpu padore B
moyie Drive?

113. Kak mpocMOTpeTh pe3yabTaThl pacyeTa peaykropa?

114. Yto otoOpaxkaeTcs B pe3ysbTaTax pacuera peaykropa?

115. YTo no3BossieT paccuuThiBaTh cucremMa APM Joint?

116. YUTo BXOIUT B CIMCOK UCXOAHBIX JAHHBIX JUIs pacuera B cucteme APM
Joint?

117. Kakue mapameTpbl pacCUMTBHIBAETCS JJI TPyNN pe3bOOBbIE COEIMHE-
HUsl B MoayJie Joint?

118. Yro mpenacrapnsieT coboit koddduimeHT 3anaca BEHIHOCIUBOCTUA B CH-
creme APM Joint?

119. Jlaiite onpenenenue koddduimenTa 3amnaca MpOYHOCTH B CUCTEME
APM Joint.

120. Yo moHuMaeTcs 1o MaKCMMaIbHBIM 9KBUBAJIICHTHBIM HANPsHKCHUEM B
cucreme APM Joint?

121. YTto moHMMAaETCs 101 KaTeTOM CBApHOTO II1Ba?

122. Jlaiite onpenenenne kodpduimenTa 3amnaca mIpoOYHOCTH.

123. Jlaiite onpenenenue kodpduimenTa 3amnaca BBIHOCIUBOCTH?

124. Tlepeuncnute BapruaHThl COSAMHEHUS ACTAICH BpallleHHs?

125. Kakue BUIbI HArPy30K ACHCTBYIOT HA COSAMHECHUS?

126. Kakue neiicTBus BKIIIOYAET B ce0s 00IIIasi cxeMa MPOSKTUPOBAHUS U
pacuera B MojyJie Joint?

127. Kakyto HHQOpMaLMI0O MOKHO TMOJIYYUTh B PE3YyJbTaTe BHIIOJHEHHBIX
pacuetoB cuctemoit APM Structure 3D?

128. UTo OTHOCUTCS K OCHOBHBIM 3JIEMEHTAM TPEXMEPHOM KOHCTPYKLIMH B
cucteme APM Structure 3D?

129. Kak MOXHO aKTHBHPOBATh PEJAKTOP MOMEPEUYHBIX CEUECHUN B MOAYJE
APM Structure 3D?

130. Kak BHeCTH CO37JaHHOE HOBOE CEYEHUE B OMOIMOTEKY CEUCHUI?

131. [lopsanox MpUCBOEHUS MOMEPEUYHBIX CEYEHHM CTEP>KHEBBIM 3JIEMEHTaM
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KOHCTpyKIMHU B Moaysie APM Structure 3D?

132. Kakas komaHaa mo3BOJIIET MPUCBOUTH BHIOpAHHOE CEYEHHE BCEM 3Jie-
MEHTaM KOHCTPYKIUH?

133. Kakoii Bu cuntaeTcsi mpou3BoJibHEIM B Moayiie APM Structure 3D?

134. Kakue BUabl OTHOCATCS K TJIaBHBIM?

135. Kakue koMaH 1l UCTIOIB3YIOTCA JJIsl K3MEHEHHUsI 111ara Kypcopa?

136. Ilpu momory, Kakoi KOMaHJbl CO3Aal0TCs y3Jbl B penaktope APM
Structure 3D?

137. Uto monumaercs mox y3iaom B cucteme APM Structure 3D?

138. HazoBuTe criocoObI CO3/IaHUsT CTEPIKHEH?

139. Kak cTtaBUTCS TOTOJHUTEILHBIN y3€I Ha CTepKHE?

140. Kak pa30uTh CTEpKEHb HA MPOU3BOJIBHOE KOJUYECTBO PABHBIX CTEPK-
Hen?

141. I'ne mpou3BouTCS Co37]aHNE HOBOTO ceueHus B moayine APM Structure
3D?

7.4 MeToauyeckue MaTepuaJibl, onpeaessiloe Npoueaypbl OleHUBA-
HUSl 3HAHMU, YMEHHUH, HABBIKOB, XapaKTEePU3YIOIIUX 3TAanbl ()OPMUPOBAHUSA
KOMIIeTEeH Ui

Kpurtepusimu ounenku pedepara sBIAIOTCS: HOBHU3HA TEKCTa, 0OOCHOBAH-
HOCTh BBIOOpPA MCTOYHHUKOB JIMTEPATYPhI, CTENEHb PACKPBITUS CYLIHOCTH BOIIpPOCa,
coOJII0/IeHNs TPEOOBAHUM K O(POPMIIEHUIO.

OneHKa «0TJIMYHO0» — BBINOJHEHBI BCE TPeOOBaHUs K HAMCAHUIO pedepara:
o0o3HaueHa nmpobyieMa 1 000CHOBaHA €€ aKTYalbHOCTh; CAENIaH aHaJIN3 Pa3IMYHbIX
TOUYEK 3PEHHUS Ha pacCMaTpUBAEMYIO IIPOOJIEMY U JIOTUYHO M3JI0KEHAa COOCTBEHHAs
HO3UIMS; CPOPMYIUPOBAHBI BBIBOJBI, TEMa PACKpbITa MOJHOCTHIO, BbLACPKaH
00BEM; co0IIOIeHBI TPEOOBAaHUS K BHEITHEMY O(OPMIICHHUIO.

OrneHka «Xopomo» — OCHOBHbIE TpeOoBaHMsI K pedepary BBIITOJIHEHBI, HO
IPU 3TOM JAOIYIIEHBI HENOYETHI. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKE-
HUW Martepuana; OTCYTCTBYET JIOTHUECKasi MOCIIEI0BATEIbHOCTh B CYKICHUSIX; HE
BbIIEpKaH 00BEM pedepara; UMEIOTCS yIylIeHUsI B 0(OPMIICHHUU.

OueHka «yJa0BJIETBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS
oT TpeboBaHuil Kk pedepupoBaHuio. B yacTHOCTH: TeMa OCBEIICHA JIMIIb YACTUYHO;
JomyuieHbl (hakTHYeCcKue OMMOKM B coJiepKaHUM pedepaTa; OTCYTCTBYIOT BBIBO-
TIBL.

OneHka «Hey/I0BJIETBOPUTEIbHO» — TeMa pedepaTa HEe pacKpbITa, 0OHapY-
’KUBAETCs CYIIECTBEHHOE HETIOHMMaHHe MpoOsieMbl Wiu pedepaTr He IpeCTaBlIeH
BOBCE.

Kpurepuu oneHnBaHusI HAYYHBIX JUCKYCCHIL:

OTMeTKa «OTJIHYHO» — COJICPKaHUE BBICTYIUICHUS TOJHOE, UCIOJIb3YIOTCS
KOHKPETHBIE (paKThl, OCO3HAHHOCTh TEMBI MIPhI; CACTEMHOCTb, JIOTUYHOCTD, PaIly-
OHAJIBHOCTh MCTOJB30BaHUS BPEMEHH; BBIPA3UTEIHLHOCTh PEYH, YMEHUE YBaKH-
TEJIBLHO OTBEYATh COOECeTHUKAM, CBOOOIHOE BIIaJICHHE MAaTEPHUAIOM.
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OTMeTKa «XOpPOII0» — COJIEPKAHUE BBICTYIUICHHS ITOJHOE, MCHOJIb3YHOTCS
abcTpakTHbie (DaKThl, OCOBHAHHOCTh TEMbI UIPBI; JIOTHUYHOCTh, PAllMOHAIBHOCTD
WCTIOJIb30BaHUs BPEMEHU; BBIPA3UTEILHOCTh PEUU, CBOOOIHOE BIaJCHUE MaTepUa-
JIOM;, IPUCYTCTBYET TOJIBKO KOHKPETHOCTbh U YETKOCTb.

OTMeTKa «yAOBJIETBOPHUTEIbHO» — COACPKAHUE BBICTYIUICHUS HE IOJIHOE,
HCIIONIB3YIOTCSI a0CTpaKkTHBIE (haKThl, OCO3HAHHOCTh TEMbI UTPHI; JIOTUYHOCTH, HE-
paLMOHAJIBHOE UCTI0JIB30BAaHUE BPEMEHU; BBIPA3UTEIIBHOCTD PEUH.

Kpurepuu onieHKM KOHTPOJIbHOI padoThI

OlleHKa «OTJUYHO» — BBICTABIISIETCA CTYACHTY, MMOKa3aBIIEMy BCECTOPOH-
HUE, CUCTEeMAaTU3UPOBaHHbIE, TIIyOOKHE 3HAHUS BOIIPOCOB KOHTPOJIHHOU pabOThI U
YMEHHE YBEPEHHO NMPUMEHATh UX HA MPAKTUKE MPU PEUICHWHA KOHKPETHBIX 3a1a4,
CBOOOIHOE U MPaBWILHOE 00OCHOBAHKE MPUHSTHIX PEIICHUMN.

OneHka «X0poUI0» — BBICTABIISIETCS CTYJICHTY, €CJIM OH TBEPAO 3HAET MaTe-
pual, rpaMOTHO U MO CYIIECTBY M3JaraeT €ro, yMeeT MPUMEHSTh MOJy4YCHHBIC
3HaHUS Ha MPAKTUKE, HO JIOMYCKAET B OTBETE HEKOTOPHIE HETOUHOCTH, KOTOPHIC
MOET YCTPAHUTH C TOMOILBIO JOMOJHUTEIBHBIX BOIIPOCOB MPEMNOIABATETIS.

OueHka «yJI0BJIETBOPUTEJIbHO» — BBICTABISIETCSL CTYACHTY, MOKa3aBUIEMY
(dbparMeHTapHbIi, pa3pO3HEHHBIH XapakTep 3HAHUM, HEIOCTATOUYHO MpPaBUIIbHBIC
bopMyIUpPOBKU 0A30BBIX MOHATUN, HAPYILICHUS JIOTHYECKON MOCIEA0BATEILHOCTH
B M3JI0KCHUU MPOTPaMMHOT0 MaTepuaja, HO MpPHU 3TOM OH BJIaJIEE€T OCHOBHBIMU
MOHSTUSIMU BBIHOCUMBIX Ha KOHTPOJBHYIO pa0OTy T€M, HEOOXOIUMBIMU ISl JaJlb-
HEHUIIero 00y4eHus: U MOKET MPUMEHSTh TTOJyYeHHbBIC 3HAHUS 110 00pa3Ily B CTaH-
NApTHOU CUTYAaIUH.

OlieHKa «HEYI0BJIETBOPUTEIbLHO» — BBICTABIISETCS CTYJCHTY, KOTOPBIA HE
3HaeT OOJIbIIIEH YacTh OCHOBHOTO COJIEP>KaHUSI BBIHOCMMBIX Ha KOHTPOJIBHYIO pa-
00Ty BOMPOCOB TEM JTUCIUILUINHBI, JOMYCKAET IpyObie OMMUOKH B (POPMYyIHPOBKAX
OCHOBHBIX IMOHSITUH.

Kpurepuu oieHKH Ip¥ TECTUPOBAHNH

OlleHKa «OTJMYHO» BBICTABIISICTCS TPU YCIOBUM TMPABUIBLHOIO OTBETa
CTyJIeHTa HE MeHee ueM 85 % TeCTOBBIX 3a/IaHUii;

OueHka «XOpomI0» BBICTABISIETCS NPU YCIOBUU MPABUIBHOTO OTBETa
cTyneHTta He MeHee 4yem 70 % TecTOBBIX 3a/laHUN;

OlieHKa «y/I0BJIE€TBOPUTEIbHO» BBICTABIISICTCS MPU YCIOBUU MPABUIHLHOTO
OTBeTa CTyjieHTa He MeHee 51 %0;

OneHka  «HeyJAOBJEeTBOPUTEJNbHO»  BBICTABISICTCS  NPU  YCIOBUH
MPaBUJILHOTO OTBETA CTyAeHTa MeHee ueM Ha 50 % TecTOBbIX 3a1aHMiA.

TecToBble 3agaHus 1Mo AucuuiUiiHe «KoMOblOTEpHOE KOHCTPYHPOBAHHE)
BKJIFOUEHBI B 0a3y TECTOBBIX 3a/laHuil « KOMIIBIOTEpHOE KOHCTPYUPOBAHUE)» B KOH-
CTPYKTOpE TECTOB aJanTUBHON CTpYKTypbl TectupoBaHus (ACT) u umerorcs B
Hanuunu B LlenTpe nndopmarmonnsix Texuonoruit Kyol'AY.
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Kpurepuu oneHku Ha 3ayere

CornacHo TOJOXKEHUI0 CUCTeMbl MEHEKMeHTa kadecTtBa Kyol'AY 2.5.1 —
2016 «Texymuii KOHTPOJIb YCIEBAEMOCTH U MPOMEKYTOUHAs aTTecTalusi o0yya-
IOLIUXCS», OIEHKA «3a4TEeHO0» JOJHKHA COOTBETCTBOBATH IMapameTpam Jito0ou u3
MOJIOKUTENBHBIX OLEHOK («OTIMYHO», «XOPOLIO», «yJAOBIETBOPUTEIBHOY), & «He-
3a4TEHO0» — [TApaMETPaM OLIEHKHU «HEYIOBIETBOPUTEIBHOY.

OueHKH «3a4YTEHO» M «HE3a4YTeHO» BBICTABISIIOTCA IO JUCLUUILIMHAM,
(dbopMoit 3aKITIOYUTEIBHOTO KOHTPOJISE KOTOPBIX sABJISETCs 3a4eT. [Ipu 3ToM olieHka
«3a4TEHO» JOJDKHA COOTBETCTBOBATH MapaMeTpaMm JI000W U3 MOJOKUTEIbHBIX
OILICHOK («OTJIMYHO», «XOPOIL0», «yJAOBIECTBOPUTEIHHOY), a «HE3aUTEHO» — Mapa-
METpaM OLEHKHU «HEYIOBIETBOPUTEIHHO.

OueHka «OTJMYHO» BBICTaBISIETCS OOydallIeMycs, KOTOpbId oO0namaer
BCECTOPOHHUMHM, CUCTEMATHU3UPOBAHHBIMU W TIYOOKHMMH 3HAHUSMH Marepuasa
y4eOHOU MpOorpaMMbl, YyMEET CBOOOJHO BBINOJHATH 3a/laHusl, NPEIyCMOTPEHHBIE
y4eOHOU MporpaMMoi, YCBOMJI OCHOBHYIO U O3HAKOMUJICS C JIOMOJIHUTEIbHOMN JIU-
TEpaTypoil, peKOMEHI0BaHHOW yueOHOU nporpammoit. Kak npaBuio, oneHka «oT-
JUYHO» BBICTABIISIETCA O0Y4YalOIIEMYCs YCBOUBIIEMY B3aMMOCBS3b OCHOBHBIX I10-
JIO’KEHUI Y MOHATUHN TUCUUILIMHBI B MX 3HAYEHUU ISl IPpUOOpEeTaeMoil crienuaib-
HOCTH, MPOSIBUBIIEMY TBOPYECKHE CIIOCOOHOCTH B MOHWMAHUHU, U3JIOKEHUU U HC-
MOJIb30BAaHUM YYEOHOr0 MaTepHalia, MPaBUIBHO OOOCHOBBIBAIOLIEMY MPHUHSTHIE
peleHns], BIAJACIOEMy Pa3HOCTOPOHHMMY HABBIKAMU M NPUEMAMU BBIIOJIHEHUS
MPaKTUYECKHUX PaldoT.

OneHka «X0pomo» BHICTABIIETCA 00ydaroIeMycsi, OOHapyKUBILIEMY MOJ-
HO€ 3HAaHUE Marepuaia y4eOHOM MpOrpaMMbl, YCHEIIHO BBIIOJHAIOIIEMY Hpery-
CMOTpPEHHbIE Y4eOHOH MpOrpaMMoOil 3aJlaHus, YCBOMBIIIEMY MaTepuail OCHOBHOMU
JTUTEPATYphl, PEKOMEHIOBaHHOHN y4eOHOU mporpammoii. Kak nmpaBuiio, orieHka
«XOpOILI0» BBICTABIIAETCA O0ydYaroOIIEMyCsl, MOKA3aBIIEMYy CHCTEMaTHU3UPOBAHHBIM
XapakTep 3HaHWM MO TUCUUIUIMHE, CIIOCOOHOMY K CaMOCTOSTEIbHOMY IOIOJIHE-
HUIO 3HaHUW B XOJi¢ JajbHelell yueOHoOl U npodecCuOHANbHON JI€ATEIbHOCTH,
MIPABUJIBHO ITPUMEHSIIOLEMY TEOPETUUECKUE TTOJIOKEHHUS MIPU PEIICHUH MPAKTUYE-
CKHX BOIIPOCOB U 3a/lay, BIAACIOIIEMY HEOOXOJUMBIMU HABbIKAMU U MpPUEMaMU
BBINIOJIHEHHUS TPAKTUYECKHUX PaldoT.

OueHka «yI0BJIETBOPUTEJIbHO)» BBICTABISETCA 00ydaromieMycsi, MoKa3aB-
IeMy 3HaHME OCHOBHOIO Marepuajna y4eOHOM mporpaMmbl B 00ObEME, JOCTATOY-
HOM U HEOOXOJMMBIM JIJIsl JajdbHENIIel yueObl U NMpeAcToseld padboTsl MO CHeIH-
AJIbHOCTH, CIPABUJICS C BBIIOJHEHUEM 3aJlaHU, MPEAYyCMOTPEHHBIX yueOHOU mpo-
rpaMMOi, 3HAKOM C OCHOBHOM JUTEPATypOM, PEKOMEHIOBAaHHOW y4eOHOW Tpo-
rpamMMoil. Kak mpaBuio, oleHKa «yJOBJIETBOPUTEIbHO)» BBICTABISIETCA O0yYaro-
HIEMYCsl, TOMYCTUBIIEMY MTOTPEIIHOCTH B OTBETAX HA 3K3aMEHE WJIA BBIITOJIHEHUH
HK3aMEHALIMOHHBIX 3a/laHui, HO O0JajaronieMy HEOOXOAMMBIMU 3HAHUSIMHU IO
PYKOBOJICTBOM IPEMNOJABATEN JUIsl YCTPAHEHHS 3TUX MOTPEIIHOCTEH, HApPYIIAK0-
ieMy MOCIEOBATENbHOCTh B H3JI0KEHUU Y4eOHOro maTepuaia U HMCIBITHIBAIO-
HIeMy 3aTPyJIHEHHUs MPU BBIIIOJIHEHUH MPAKTUYECKUX PadoT.
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OueHka «HeyJA0BJETBOPUTEIbLHO» BBICTABIICTCS OOydJarolmeMycs, He
3HAIONIEMY OCHOBHOW YacTU MaTepuana y4yeOHOH IMpOorpaMMbl, JOMYCKAIOIIEMY
MPUHITUTTHATIBHBIC OMIMOKU B BBITIOJHEHUU MPETYCMOTPEHHBIX YIEOHOU Mporpam-
MOU 3a7aHuil, HEYBEPEHHO C OOJBIMMMH 3aTPYAHEHUSMHU BBITIOTHSIONIEMY TpaK-
Thueckue padboTsl. Kak mpaBuio, OlleHKa «HEYJOBIECTBOPUTEILHO» BBICTABIISACTCS
oOy4JaroniemMycsi, KOTOpbId HE MOYKET MPOJOJIKUTH OOYYEHHE WM MPUCTYIUTH K
JEATEeIbHOCTU 10 CHEUUAbHOCTA MO OKOHYAHUM YHUBEpCHUTETa 0O€3 JOINOIHU-
TEJIbHBIX 3aHATUN MO COOTBETCTBYIOIIEH AUCHHUIUIMHE.

8 IlepeyeHb OCHOBHOM M IONOJTHUTEIbHOI y4eOHOM JINTEPATYPbI

OcHoBHas yyeOHas auTEepaTrypa

1. Tpyounun, E. 1. KoMnbroTepHOE€ KOHCTPYHPOBAHUE U ONTUMU3ALIMS
TEXHUYECKHUX CpeAcTB B rpadmueckux moayisix APM WinMachine [Dnexrponnsrit
pecypc] : yue0. mocodue / E.M. Tpyownun, A. WM. Tnumes, A. C. BpyceHIoB. —
Kpacuognap : Ky6I'AY, 2018. — 258 c.. — Pexum gocryna:
https://edu.kubsau.ru/file.php/115/PriMA_Kompjuternoe konstruirovanie. 258 _str
._368092_v1_.pdf

2. Tpy6unun, E. 1. OCHOBBI KOMITBIOTEPHOT'O KOHCTPYUPOBAHUS [ DJIEK-
TpOHHBIN pecypc] : yueb. mocooue / E.W. Tpyounun, E.B. Tpydmsix. — KpacHo-
nap : KyoI'AY, 2014. — 283 ¢. — PexxuMm noctyna :
http://kubsau.ru/upload/iblock/ffa/ffalb8254a9010e3bd5cc3872ac31250.pdf.

3. TpyOunuHn, E. 1. KomnbtoTepHbIE TEXHOJIOTUN B arPOMH)XCHEPHON HayKe
Y TPOU3BOJICTBE [DJIEKTPOHHBIN pecypc] : yue0. nocodbue / E.W. Tpyounun, E. B.
Tpydmsk, C. M. Cunopenko, B. C. KypacoB. — Kpacnonmap : Kyol'AY, 2012. —
223c. Pexxum nocryna :

http://kubsau.ru/upload/iblock/aba/aba7dd9a3795cc8e310felc9c40a5893.pdf

JlonoiHuTE IbHAS y4eOHas JIUTEepaTypa

1. Tmumes, A. WM. KomnbelorepHoe KOHCTPYHUPOBAHHUE [DIEKTPOHHBIHI
pecypc] : METoJ. yKazaHHs 10 camocTosTeabHou padore / A. M. Tiumes, A. B.
Orusnuk. — Kpacnonap : Kyol'AY, 2016. — 34 c. — Pexxum gocrtyna :
https://edu.kubsau.ru/file.php/115/Kompjuternoe_konstruirovanie. Metod. ukazani
ja_2016 539452 v1 .PDF

2. HopenkoB, A. B. Cucrempl aBTOMAaTU3UPOBAHHOTO MPOCKTHUPOBAHUS
[DnexkTponHBI pecypc] : yueO. mocodue / A.B. Hopenkos. - M. : Kommbrorep
Ipecc, 2009. — 342 c¢. Pexxum noctyma : http://baumanpress.ru/books/42/42.pdf

3. enodact, B. B. OcHoBbI npoekTupoBanusi MamuH. [Ipumeps! pemienus
3a1a4 [DneKkTpoHHbIN pecypc] : yueoHoe nocoodue / B. B Illenodact, T. b UyryHo-
Ba. DJIEKTPOH. TeKCTOBbIEC naHHbIe. — M. : 3n-Bo AIIM, 2004. — 240 c. — Pexum
noctyna : http://www.twirpx.com/file/1102181/

4. 3ampuii, A. A. IIpoekTupoBaHHE U PACUET METOJOM KOHEUHBIX DJIEMEH-
TOB TPEXMEPHBIX KOHCTPYKIUH B cpene APM Structure 3D [DnekTpoHHbIN pecypc]
: yaueOHoe mocobue / A. A. 3ampuii. DneKTpoH. TeKCTOBbIe AaHHbIE. — M. : M3na-
tenbeTBO ATIM. 2000. — 472 ¢.- Pexxum noctyna: http://dwg.ru/dnl/5220
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https://edu.kubsau.ru/file.php/115/PriMA_Kompjuternoe_konstruirovanie._258_str._368092_v1_.PDF
https://edu.kubsau.ru/file.php/115/PriMA_Kompjuternoe_konstruirovanie._258_str._368092_v1_.PDF
http://kubsau.ru/upload/iblock/ffa/ffa1b8254a9010e3bd5cc3872ac31250.pdf
http://kubsau.ru/upload/iblock/aba/aba7dd9a3795cc8e310fe1c9c40a5893.pdf
https://edu.kubsau.ru/file.php/115/Kompjuternoe_konstruirovanie._Metod._ukazanija_2016_539452_v1_.PDF
https://edu.kubsau.ru/file.php/115/Kompjuternoe_konstruirovanie._Metod._ukazanija_2016_539452_v1_.PDF
http://baumanpress.ru/books/42/42.pdf
http://www.twirpx.com/file/1102181/
http://dwg.ru/dnl/5220

5. Kypuan “CAIIP wu
http://www.sapr.ru/archive.aspx

rpaduka”. —  Pexum  jgocrymna

9 Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOH-
Ho# ceTu «HTEpHET»

Ilepeuyens IBC

Hauano neii-
Haunmeno-
ctBusi ¥ cpok | HaummeHoBaHMe opraHuzaluy 1 HOMEp
Ne BaHUE pe- Temaruka .
JEHCTBHS JOTO- JI0TOBOpa
cypca
BOpA
1 Znanium.co | YHuBepcaib- 17.07.2019 JHorosop Ne 3818 ObC ot 11.06.19
m Hasi 16.07.2020
17.07.2020 Horosop 4517 OBC ot 03.07.20
16.01.2021
17.01.21 Horosop 4943 BbC ot 23.12.20
16.07.21
2 N3 parens- Berepunapus 00O «U3n-Bo Jlanb»
CTBO Cenbck. x03- 13.01.2020 Kontpakt Ne940 ot 12.12.19
«JIanp» BO 12.01.2021
TexHonorus
XpaHeHUs U
MepepaGoTKH 13.01.21 KonTpaxt Ne 814 ot 23.12.20 (c 2021
TTHIIEBBIX 12.01.22 rojia OT/1. KOHTPaKThl Ha BETEpUHA-
MPOJIYKTOB PHIO U TEXHOJIOTHIO TIepepad. )
KonTtpakt Ne 512 ot 23.12.20.
3 IPRbook YHuBepcaib- 12.11.2019- 000 «Aii [Tu Op Menuay Jlunensu-
Has 11.05.2020 oHHBIN oroBOp Ne5891/19 ot
12.11.19
12.05.2020 00O «Aii [1u Op Meana» JInnensu-
11.11.2020 oHHbIN 10roBopNe6707/20 ot 06.05.20
12.11.2020 00O «Aii [1u Op Meana» JInnensu-
11.05.2021 OoHHBIN 10roBOpNe7239/20 o1 27.10.20

BaHUA

PexomeHnayembie MHTEPHET CalThI

— APM WinMachine - PacueT KOHCTpyKIHH, AeTalicii MAIlUH 1 MEXaHH3-
MOB [DnekTpoHHbIN pecypc]. : Pexxum moctyma: https://apm.ru/apm-winmachine —
3ar. ¢ dKpaHa.
— CucremMa aBTOMAaTU3UPOBAHHOTO pacyera JeTaieil MalluH, MEXaHHU3MOB,
AJIEMEHTOB KOHCTPYKIUI U Y3JI0B, MAIIMHOCTPOUTEIHLHBIX OOBEKTOB U 000PY/I0-

[DEeKTpOHHBI

pecype].

Pexxum I0CTyIa

https://ascon.ru/products/1115/review/ — 3ari1. ¢ 3kpaHa.
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http://www.sapr.ru/archive.aspx

— APM WinMachine [Daektponnsiii pecypc]. : Pexum pocrtyma
https://cad.ru/support/bz/archive/109/apm-winmachine/ — 3ar. ¢ skpaHa.

— «Hayxka u oOpazoBanue» [DneKTpoHHBIN pecypc]. : Pexxum pocryna :
http://www.edu.rin.ru — 3ar:. ¢ ’3xpaHa.

—  Kypnan “CAIIP u rpapuka” [DnexkTpoHHbIN pecypc]. : Pexum goctymna
. http://www.sapr.ru/archive.aspx — 3ari. ¢ skpaHa.

10 MeToanueckne yKazaHus JJs1 00y4aloUIUXCs M0 OCBOEHHUIO
TUCUUIJIMHBI

1. Tnumes, A. WM. KomnbeloTepHoe KOHCTPYHpOBaHUE [DIEKTPOHHBIH
pecypc] : METoJI. yKazaHHs 10 camocTosTeabHou padore / A. M. Timmes, A. B.
Ornsauk. — Kpacnomap : Kyol'AY, 2016. — 34 c. — Pexxum poctyma :
chttps://edu.kubsau.ru/file.php/115/Kompjuternoe_konstruirovanie. Metod. ukaza
nija_2016 539452 vl _.PDF

2. Tpyounun, E. 1. KommbroTepHOE KOHCTPYHPOBAHHUE U OTITUMU3AIIHS
TEXHUYECKHUX CPENICTB B Tpaduueckux moayisix APM WinMachine [DnexTpoHHBI#H
pecype] : yueb. mocodue / E.M. Tpyounun, A. Y. Tnumes, A. C. BpyceHIoB. —
Kpacuognap : Ky6I'AY, 2018. — 258 c.. — Pexum gocryna :
https://edu.kubsau.ru/file.php/115/PriMA_Kompjuternoe_konstruirovanie. 258 str
._368092_v1_.pdf

3. TpyOumnun, E. 1. OCHOBBI KOMITBIOTEPHOTO KOHCTPYUPOBAHUS [DIeK-
TpoHHBINA pecypc] : yued. mocooue / E.W. Tpyownmun, E.B. Tpydusik. — Kpacho-
nap : Kyol'AY, 2014. — 283 ¢. — Pexum noctyna :
http://kubsau.ru/upload/iblock/ffa/ffalb8254a9010e3bd5cc3872ac31250.pdf.

4. Tpyounun, E. . KoMnbroTepHbIe TEXHOJIIOTHH B arpOMHKEHEPHOU HAYKe
Y TIPOU3BOJICTBE [DNEeKTPOHHBIN pecypc] : yueb. nocodue / E.M. TpyOunun, E. B.
Tpydnsak, C. M. Cunopenko, B. C. Kypacos. — Kpacuomap : Ky6I'AY, 2012. — 223
c. Pexum nocryma :

http://kubsau.ru/upload/iblock/aba/aba7dd9a3795cc8e310felc9c40a5893.pdf

11 IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, MCIMOJIb3YyeMbIX
NPHU OCYLIECTBJIECHHH 00pa30BaTeJbHOI0 Npouecca 1o AUCHHUILIMHE,
BKJII0OYasl MepeYyeHb NPOrpaMMHOro odecrnedyeHuss U MHGpopManuoH-
HBIX CIIPABOYHBIX CHCTEM

IIporpammHoe obecnieyenne

Ne HaumeHnoBanmue Kparkoe onucanue

1 | Microsoft Windows OmneparmoHHas cucTemMa

2 | Microsoft Office (Bxmouaer | ITakeT O(HCHBIX IPUITIOKEHUI
Word, Excel, PowerPoint)

3 | [Iporpamma APM Haykoemkuit nporpaMMHBIA OPOJIYKT, CO-
WinMachine. 3/IaHHBIN Ha 0a3¢ COBPEMEHHBIX HH)KCHEP-
HBIX METOJIMK NPOEKTUPOBAHUS U pacyeTa.
4 | Cucrema tectupoBanus IN- TectupoBaHue
DIGO
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http://www.edu.rin.ru/
http://www.sapr.ru/archive.aspx
https://edu.kubsau.ru/file.php/115/PriMA_Kompjuternoe_konstruirovanie._258_str._368092_v1_.PDF
https://edu.kubsau.ru/file.php/115/PriMA_Kompjuternoe_konstruirovanie._258_str._368092_v1_.PDF
http://kubsau.ru/upload/iblock/ffa/ffa1b8254a9010e3bd5cc3872ac31250.pdf
http://kubsau.ru/upload/iblock/aba/aba7dd9a3795cc8e310fe1c9c40a5893.pdf

12 MatepuajibHO-TeXHUYECKO0e olecnevyeHne AJ1s1 00yuyeHus 1o Juc-
HUILTHHE

Ne
n/n

HaumeHnoBanue y4eOHBIX
MIPEIMETOB, KYPCOB, JIHC-
IUIUTHH (MOyJei), Ipak-
TUKHW, HHBIX BHJIOB yue0-
HOU JeATEeNbHOCTH, Ipeay-
CMOTPCHHBIX YUCOHBIM
IUTAHOM 00pa30BaTEeIBHOMN

HaumeHoBaHMe IOMEIEHUH 1JI TPOBEACHUS
BCEX BHJOB YI€OHOU AEATETHHOCTH, IIPEILy-
CMOTPEHHOH y4€OHBIM ITAHOM, B TOM YHCIIE

MIOMEIIEHUS U1l CAMOCTOSITENEHOM paboThI, €

yKa3aHUEM IIEPETHsI OCHOBHOTO 000pYyIOBaHH,
yueOHO-HaTJISIIHBIX TTOCOOUH U HCIIOIB3YEMOTO
MPOTrPaMMHOT0 00eCIeYeHUs

Anpec (MeCTONOJIOXKEHHUE) TOMe-
LICHMI 1JIs IPOBEICHUS BCEX BU-
JIOB y4eOHOM AEATeIbHOCTH,
NPeyCMOTPEHHON y4eOHBIM ILIa-
HOM (B ciTydae peajm3amnnui oopa-
30BaTeNILHOM MTPOrpaMMEbI B CeTe-
BOW ()OopMe JIOTIOTHUTENBHO yKa-

MIPOrpaMMBbl 3bIBAaeTCsl HANMEHOBaHHE OpraHu-
3aIiH, ¢ KOTOPOH 3aKJIF0YEH J10-
TOBOD)
1 2 3 4

KomnbroTepHOE KOHCTPY-
HpOBaHUE

ITomemenne Ne214 MX, nocago4HbIX MECT —
83; mnomans — 81,8M2; yueOHast ayTUTOpUs s
TIPOBEICHUS 3aHATHH JCKIIMOHHOTO THIIA, 3aHs-
THUH CEMHUHAPCKOTO THIIA, KyPCOBOTO MPOEKTH-
poBaHUS (BBIIOIHEHUS KyPCOBEIX paboT), rpyII-
TOBBIX ¥ HHANBHIYAIBHBIX KOHCYIBTALNH, Te-
KYILEro KOHTPOJIS ¥ IPOMEKYTOYHOH aTTecTa-
L.

nmabopaTopHOE 000pyIOBaHNE
(o6opynoBanue nabopaTopHoe — 7 1IT.;);

CIenraNn3upoBaHHast MeOenb (yaeOHast TocKa,
yueOHast Mebenn);

TEeXHHUYECKHE cpesicTBa 00ydeHus1, HabopsI Je-
MOHCTPAIIMOHHOTO 000PYAOBaHUS U y4eOHO-
HATJISHBIX TOCOOUH (HOYTOYK, MPOEKTOP,
9KpaH);

nporpammuoe obecrieuerue: Windows, Office.

r. Kpacnonap, yn. Kanununa .
13, 3manme yaeOHOTO KOpITyCa
(axynpTeTa MEXaHU3ALNH

KomnbroTepHOE KOHCTPY-
HUpOBaHUE

ITomemenne Ne346 MX, mocagouHbIX MECT —
24; romans — 84,3M?; yaeOHas ayJUTOpHUs
JUTSL IPOBENICHISI 3aHATHI CEMHUHAPCKOTO THIIA,
KYpCOBOTO MPOSKTUPOBAHHS (BBITIOTHEHUS KYp-
COBBIX pa0o0T), TPYIIOBEIX ¥ WHAWBAAYAIbHBIX
KOHCYJBTAIIHA, TEKYIIEro KOHTPOJISA U TIPOMe-
’KYTOYHOH aTTeCTalUU.
CIJIUT-CUCTEMA — 2 IIIT.;
TEXHUUYECKUE CPeACTBA OOyICHHUS
(mpoextop — 1 mT.;

KOMIBIOTEP MIEPCOHATBHBIN — 24 mIT.);
crenuanu3upoBaHHast MeOelb(yaeOHast JocKa,
yaeOHas MeOeb).

r. KpacHonap, yn. Kanununa .
13, 3manue yaeOHOTO KOpITyCca
(axynpTeTa MEXaHU3ALNH

KomMmnbrorepHO€E KOHCTPY-
HUPOBAHUE

Ilomemienne Ne415 3P, mocamodHEBIX MeCT —
50; mtommans — 62,6M?; yaeOHast ay TUTOPHUS
JUTSI TIPOBENIEHUS 3aHATHH CEMHUHAPCKOTO THIIA,
KYPCOBOTO TIPOEKTUPOBaHUS (BBITOJIHEHUS Kyp-
COBBIX pa0oT), IPYIIOBBIX U HHIAWBHLYaTbHBIX

KOHcyHLTaHHﬁ, TCKYIICT'O KOHTPOJIA U ITPOME-

r. Kpacnonap, yn. Kanununa n.
13, 3manue ydeOHOro Kopryca
(baxyapTeTa 3aIUTHl PACTCHHUIA
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JKYTOYHOMU aTTecTaluy.
naboparopHoe 000py10BaHHE
(mxad maboparopHbiit — 1 mT.;);
TEeXHUYECKHE CPeCTBA 00yUCHHUS
(mpuaTep — 1 1IT.;

KOMIBIOTEp MIepCOHANBHBIN — 13 1mT.);
crenrann3upoBaHHas MeOens(yaeOHast JocKa,
yueOHast MeOelIb).

KomnbrorepHoe KOHCTpY-
HpOBaHHE

[Tomemenne Ne507 3P, mocagouHbIX MECT —
56; mnomans — 82,6M%; yueOHas ayAUTOPHS
JUTS IPOBENICHISI 3aHATHI CEMUHAPCKOTO THIIA,
KYpCOBOTO MPOCKTUPOBAHUS (BBITIOTHEHUS KyP-
COBBIX pa0o0T), TPYIIOBBIX ¥ WHAWBUAAYAIIbHBIX
KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS M IIpOMe-
JKYTOYHOU aTTeCTaluy.
CIUTMT-CHCTEMa — 2 IIT.;
TEXHUYECKUE CPEJICTBA O0yUCHHUS
(Mpy — 1 mr,;

MPOEKTOp — 2 MIT.;
HHTEpaKTHBHAsA 1ocka — | mT.;
ceteBoe 00opynoBanrue — 1 mit.;
ubm — 1 mr.;

KOMIIBIOTEp MIEPCOHATBHBIN — 22 1MIT.);
crenuanu3upoBanHas MeOenb(ydeOHas J0CKa,

ydeOHas Me0eb).

r. Kpacnonap, yn. Kanununa 1.
13, 31aHue yyeOHOTO KOpITyca
(axynpTeTa 3aIUTH pacTeHUI
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