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BBEJIEHUME

OcHoBHast 3amada guciuIUIHbl «MHpOpMalMOHHBIE TEXHOJOTHUW» IS
CPEIHUX CHELHUANbHBIX YUYEOHBIX 3aBEJICHHI COCTOUT B TOM, YTOOBI JaTh y4alIUMCs
KOMIUIEKC 3HAHHUM, YMEHHS U HABBIKOB, HEOOXOAUMBIX AJISi M3YyYEHHUS] CMEXHBIX U
CHEIUAIbHBIX JUCLUUIUINH, Ul UCIIOJIB30BAHUS NPAKTUYECKON IEATEIBbHOCTH, IS
(opMUPOBAaHKS MUPOBO33PEHNUS U Pa3BUTHSI IOTUYECKOTO MBIIIICHUS.

JlaHHOE 1OCOOME CTaBUT CBOEH LEJIbI0 OKa3aHUE MOMOLIN yYaIIMMCsl 3a04HBIX
CpPEIHUX CIIEUUANbHBIX YYE€OHBIX 3aBEJCHUI B OpraHU3alMM CaMOCTOSATEIbHON
paboThl O OBJAJCHUIO CHUCTEMOM 3HAaHUN, YMEHUI U HaBBIKOB B OOBEME
JIEUCTBYIOIIEH IPOTPAMMBI.

2 OBIIME METOJINYECKHUE YKA3AHUA

K BblmonHeHH0 W O(QOPMIICHHIO JOMAIHEH KOHTPOJIBHOM  paboOThI
NPEABABISIIOTCS CIEAYIOIINE TPEOOBAHMS:

1. JlomaiHsisi KOHTpOJbHasE paboTa BBIMNOJHAETCA Ha OTAEJbHBIX JIUCTaX
dopmara A4 u clumBaeTcs B ckopocuuaresne. CTpaHuIbl IPOHYMEPOBBIBAIOTCS.
2. Ha 005n0Ke N0MKeH ObITh MPUKIIEEH TUTYJbHBIN JIUCT YTBEPKIECHHOTO

oOpa3zua : mudp, CIeHHalIbHOCTh, €CIIM OHA HE OTpakeHa B mudpe, hamMunus, ums,
OTYECTBO y4Yallerocsi, JUCIUILIMHA U HOMEpP pabOThlI.

3. PaboTa qomkHa OBITH OTIIEYaTaHa.

4, Kaxxoe 3aganue Ha0 HAYMHATH ¢ HOBOW CTPAHUIIBI.

5. BrimonHeHue 3amaHuil JKelaTeabHO pacrojaraTh B IOPSIKE HOMEPOB,
yKa3aHHBIX B 33/IaHUHU, HOMEpa 3aJ1au CIeAYyeT YKa3bIBaTh Iepe] YCIOBUEM.

6. VYcnoBust 3aaHnid TOJDKHBI OBITH 00S13aTEILHO TIEPEIUCAHbI TTOJTHOCTHIO
JIOMAIITHIOI0 KOHTPOJIbHYIO PaboTy.

7. [Ipu odopmieHun poMamHEd KOHTPOJIbHON paboThl, HEOOXOAUMO

coOroaTh 001IMe TpeOOBaHUS COTJIACHO CTaHAAPTY YUPEXKIECHUS 00pa30BaHUsl.
7.1 Yyamnmecs D0JKHBI cOONIOAaTh ab3alibl, BCAKYIO HOBYIO MBICIb CIEIYET
HAa4YMHATh C KPACHOM CTPOKHU.

8. [Tpu HEOOXOIUMOCTH BBITIOJHEHUE 3aJaHUN JTOHKHO COMPOBOKIATHCS
KpaTKHUMH, HO JJOCTATOYHO 000CHOBAHHBIMH TTOSICHEHUSIMH.

Q. B konme paboTel creayer ykasaTh JIUTEpaTypy, KOTOPOM BbI
MOJIH30BAJIHCH.

10. Ecnm B pabote MOMyIEeHbl HEIOYETHl U OIMIUOKH, TO YUAIIUICS TOJDKEH
BBIIIOJIHATH BCE YKa3aHMsI MPENOJABaTeNs, CACIIaHHbIE B PELEH3UH U IOBTOPHO CIaTh
JIOMAIITHIO0 KOHTPOJIbHYIO Pa0OTy C UCTIPABICHHBIMU OIIMOKAMHU M HEJJOUETaAMH.

11.  JJomamiHue KOHTPOJIbHbIE paOOThl JOJKHBI OBITH BBITIOJHEHBI U CIAHbI
B CPOK (B COOTBETCTBHUHM C YUEOHBIM IUIAHOM - TpaduKom).

12. Pabota, BBINIOJIHEHHas HE MO CBOEMY BapUaHTy, HE YUYUTBHIBACTCS H
BO3BPAILAETCA ydaleMycsi 0e3 OI[eHKH.

13. Vwuammuecs, He UMEIOIIKECS 3aUeTa MO JOMAIIIHEH KOHTPOJILHOU padorTe,
K UTOrOBOM KOHTPOJILHOM paboTe 1 9K3aMEHYy He JI0IyCKaIOTCsl.

14. Bo BpeMsi HMTOroBOM KOHTPOJIbHON pabOThI, 3a4T€HHbIE KOHTPOJIbHBIE
paboThI MPEICTABISIOTCS IPENOIABATEIIIO.

15. Homep BapuanTa ompejaessiercsi N0 HOMepPY 3a4€THOM KHHMKKH W
BBIYHCJIAETCH KAK JBe NOCJeAHNX HU(PbI HOMEpPa 3a4eTHOM KHHKKH.



Homepa 3a0anuii, komopbvle noonexcam peweHuio, onpedeistomcs u3 mabauysvl 6apUaHmos:.

Tabuuna BapuaHToB

Ne 3ananue |3aganue |3aganue | 3aganue | Ne 3anmanue |3ananue |3aganue |3aganue

Bapuan Nel No2 No3 No4 Bapuan Nel No2 No3 No4

Ta Ta
1. 9 29 31 57 51. | 9 29 31 57
2. 8 30 32 58 52. |8 30 32 58
3. 7 28 33 59 53. | 7 28 33 59
4, 6 27 34 60 54. | 6 27 34 60
5. 5 26 35 61 55. | 5 26 35 61
6. 4 25 36 62 56. | 4 25 36 62
7. 3 24 37 63 57. |3 24 37 63
8. 2 23 38 64 58. | 2 23 38 64
0. 1 22 39 65 59. |1 22 39 65
10. 6 21 40 66 60. | 6 21 40 66
11. 7 20 41 67 61. |7 20 41 67
12. |8 19 42 68 62. | 8 19 42 68
13. 9 18 43 69 63. | 9 18 43 69
14, 5 17 44 70 64. | 5 17 44 70
15. 4 16 45 71 65. | 4 16 45 71
16. 3 15 46 72 66. | 3 15 46 72
17. 1 14 47 73 67. |1 14 47 73
18. 2 13 48 74 68. | 2 13 48 74
19. 9 12 49 75 69. | 9 12 49 75
20. |8 11 50 76 70. | 8 11 50 76
21. 7 10 51 77 71. | 7 10 51 77
22. 6 15 52 78 72. | 6 15 52 78
23. 5 14 53 79 73. | 5 14 53 79
24. 4 13 54 80 74. | 4 13 54 80
25. 3 12 55 81 75. | 3 12 55 81
26. 2 11 56 82 76. | 2 11 56 82
27. 1 10 31 57 77. | 1 10 31 57
28. 6 29 32 58 78. | 6 29 32 58
29. |7 30 33 59 79. |7 30 33 59
30. |8 28 34 60 80. | 8 28 34 60
31. |9 27 35 61 81. |9 27 35 61
32. 5 26 36 62 82. |5 26 36 62
33. 4 25 37 63 83. | 4 25 37 63
34. |3 24 38 64 84. |3 24 38 64
35. |1 23 39 65 85. |1 23 39 65
36. 2 22 40 66 86. | 2 22 40 66
37. 6 21 41 67 87. |6 21 41 67
38. 7 20 42 68 88. |7 20 42 68
39. |8 19 43 69 89. | 8 19 43 69
40. 9 18 44 70 90. | 9 18 44 70
41. 5 17 45 71 91. | 5 17 45 71
42. 4 16 46 72 92. | 4 16 46 72
43, 3 21 47 73 93. | 3 21 47 73
44, 1 20 48 74 9. |1 20 48 74
45, 2 19 49 75 95. | 2 19 49 75
46. 8 18 50 76 96. | 8 18 50 76
47. 9 17 51 77 97. | 9 17 51 77
48. 5 16 52 78 98. | 5 16 52 78
49, 4 15 53 79 99. | 4 15 53 79
50. 3 14 54 80 00 |3 14 54 80




[Tpunoxenue Kk THIIOBOMY Y4€OHOMY TUTaHY
yapexACHUS, 00ECTIEYNBAIOIIETO MOTyICHUE
CPEIIHETO CIIEeIHAIbHOTO 00pa30BaHMs,
YTBEPKICHHOMY MUHUCTEPCTBOM
oOpazoBanus Pecryonmuku bemapycn

«21» mas 2009r. Pb cT.Ne199 IF/yTI/IH

IIPUMEPHBIA TEMATUYECKUN TIJIaH
aucuMIIuebl «MHpopManoOHHbIE TEXHOJIO0THN»

Cneyuanvnocms 2-39 02 02 «lIpoekmuposanue u npouzeo0cmeo
Paou0ITEKMPOHHBIX CPEOCHE)

KosmuecTBo yacos
B ToMm yucie
Paznen, tema
Bcero Ha
71a60paTOPHBI
¢ paboTHI.
1 2 3
BBenenne 2
Paznen 1. IloHsiTHe W MPUHIMIBI UH(OPMANMOHHBIX 4
TEXHOJIOTHH
1.1. OcHOBHBIC TIOHSATHUSI U OIpeAesieHUs] UHPOPMaAITMOHHBIX 2
TEXHOJIOTUH
1.2.  CoBpeMeHHBIE NPOrpaMMHO-TEXHUYECKHE CpPEICTBA 1
WH()OPMAITMOHHBIX TEXHOJIOTUI
1.3. TenneHuun u mpoOIEeMbl Pa3BUTHUS UHPOPMALMOHHBIX 1
TEXHOJIOTUH
Paznen 2. CereBble HH()OPMALIMOHHBIE TEXHOJIOTUH 8 4
2.1.  Knaccudukammss ¥ XapaKTepUCTUKA  CETEBBIX 2
KOMIIBIOTEPHBIX TEXHOJIOTUI
2.2. TlpuHIUIIBI TIOCTPOEHHUS CETEBBIX HH(GOPMAIIMOHHBIX 2
TEXHOJIOTHH 2
Jlabopamopnas paboma Nel.
NudopmanmonHslii nouck B IHTEpHET-IPOCTPAHCTBE 2
Jlabopamopnas paboma Ne2.
DNeKTpOHHAs TouTa U TeJieKoHpepeHunu B IHTepHere
Paznen 3. TexHuyeckue W NPorpaMMHbI€ CpPeACTBA 33 24
npo¢ecCuOHAJILHOI0 HA3HAYEHUS
3.1. Knaccudukamu nmporpaMMHBIX CPEJICTB, UCIIOJIb3yEMbIC 12
IpU TPOCKTUPOBAHUM  PAUOIIEKTPOHHBIX  CPEJICTB.
NudopmarmonHoe obecnieueHne cpeibl MPOSKTUPOBAHUS
Jlabopamopnas paboma No3. 2
N3yyenue monb30BaTeIbCKOro  HHTep(deiica  cpembl
Electronics WorkBench
Jlabopamopnas paboma Ne4. 2
Pabota ¢ 6ubnnoTekoit
Jlabopamopnas paboma No). 2
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1 2 3

MopenupoBanue CXEMBI AIEKTPUUYECKOU

NPUHIIUITHATBHON

Jlabopamopnas paboma No6. 2
3.2. OOmme CcBeACHUS O CHUCTEME aBTOMATHU3UPOBAHHOTO 6
npoektupoBanust  (CAIIP). Hasnauenue, coctaB #
apxutekrypa CAIIP 2

Jlabopamopnas paboma Ne7.

N3yuenne moap30BaTEebCKOTO WHTEpdEnca CUCTEMBI 2

«Kommnacy»

Jlabopamopnas paboma No§.
ITocTpoeHue aneMeHTapHbIX 00BEKTOB

3.3.

Knaccudguxanus CAITP 8
Jlabopamopnas paboma Ne9. 2
[TocTpoenue 2-x MEpHBIX OOBEKTOB
Jlabopamopnas paboma Nel (). 2

[TocTpoenue 3-x MEpHBIX OOBEKTOB
Jlabopamopnas paboma Nel 1. 2
. [Toctpoenue ueptexeit 2D u 3D 00bekTOB

3.4.

OOmme  cBegeHUs O  MaKeTax  OporpamMmm 6
aBTOMATHU3HPOBAHHOTO IPOEKTUPOBAHHUS
paIuO3IEKTPOHHBIX  CpeAcTB.  MojenupoBaHue ¢

HUCITIOJIB30BaHUCM IIAKECTOB HpI/IKJ'IaI[HBIX nporpaMM
MathLab, MatCAD, Excel

Jlabopamopnas paboma Nel2. 2
W3yuenue oCHOBHBIX MprUeMoB padboTsl B MathLab
Jlabopamopnas paboma Nel 3. 2
N3yuyenue ocHOBHBIX pueMoB paboTel B MatCAD
Jlabopamopnas paboma Nel4. 2
[TocTpoenwue rpadukoB u quarpamm B Excel

Oobs3aTe1bHAs KOHTPOJIbHAS padoTa 1
Paznen 4. 3ammra 1es10B0il nHpOpMaUMu 3

Uroro: 50 28

Pazpabotuuku: H.U. BacuieBckasi, npenooaseamens yupexcoeHus o0pazoeanus
"Munckuii  20cyoapcmeeHHulil  6bICUIUIL  PAOUOMEXHUYECKUTL

Konnedxc"
B.B.lllaTaJjoBa, accucmenm Kagheopul yupesicoenus
oopazoseanus "Munckuii 20cyoapcmeenHblil evICUIUTL

paouomexnudecKuil Koaneoxc'"

OO6cyxneH u ogo0peH Orpo pecmyOIUKAHCKOTO METOAMYECKOTO0 OOBEAMHEHUS
MEeJarOrMYeCKUX PaOOTHUKOB YUPEKICHUM 00€CTICUNBAIOIINX MOTYyUYCHUE CPETHErO
CHEIUMaIbHOTO 00pa3oBaHUs, MO OOpPa30BaHMIO B OOJACTH PATUOIICKTPOHUKH U
BBIYHMCIIUTEILHON TEXHUKU




PaccMoTpeHo u 0100peHo Ha «YTBEPXIAIO»

3aCCaHN NTUKJIOBONM KOMHCCHHA 3amecturensb qupektopa YO «bpectckuii

PAIUOTEXHUYECKUX JUCHIUTLIUH
[TpoTokoi Ne

Or« » 2013 KOILIC I

rOCyapCTBEHHBIN MOJUTEXHUYECKUI

H.B.PataukoBa

[Ipencenarens

« »

[IpuMepHbIM TEMATHYECKHUM TUIAH

AUCHUIIJIMHBbI « H(l)OpMaIII/IOHHbIe TEXHOJIOI'UHN»

Cneyuanvnocms 2-39 02 02 «lIpoekmuposanue u npouzeo0cmeo

Paou03ITEKMPOHHBIX CPEOCHLE»

2013

KomnyecTBo yacoB

B TOM
Paznen, rema quCIIe
Bcero Ha
TabopaTopHbIe
paboTHL.
1 2 3
Beenenne 2
Paznen 1. Ilonsitue W mnpUHOUNBLI MHGOPMAIMOHHBIX 4
TEXHOJIOTHH
1.1. OcHOBHbIE TOHSTUS U ONpeAesieHus HH(POPMALIMOHHBIX 2
TEXHOJIOTUH
1.2.  CoBpeMeHHBIE  MPOrPAMMHO-TEXHUYECKHE  CPEICTBA 1
UHOOPMAITMOHHBIX TEXHOJIOTUI
1.3. Tewaenmuu u mpoOIeMbl pa3BUTUS WHGOPMAIIMOHHBIX 1
TEXHOJIOTUH
Pasnen 2. CereBble HH(pOPMAIIHOHHBIE TEXHOJIOTHH 6 2
2.1. Knaccudukaius u XxapakTepucTUKa CETEBBIX KOMITbIOTEPHBIX 2
TEXHOJIOTUH
2.2. TTpyHIAITHT TOCTPOEHMUS CETEBBIX MH(OPMAITMOHHBIX TEXHOJIOTHI 2
Jlabopamopnas paboma Nel. 2
Nudopmarnmonnsiii  mouck B HHTEepHET-TIpOCTpaHCTBE.
DnexTpoHHas moyTa u TenekoHdepenu B UnrepHere
Paznen 3. TexHuyeckue H TpPorpaMMHbIe CpeacTBa 35 30
npo¢ecCHOHAIBLHOI0 HA3HAYCHUS
3.1. Knaccudukanum NOporpaMMHBIX CpPEICTB, HCIOJIb3yeMbIe 14
OpyU  TPOCKTUPOBAHUM  PAJUOAIEKTPOHHBIX  CPEJICTB.
NudopmanmonHoe odbecrieueHne cpeibl MPOSKTUPOBAHUS
Jlabopamopnas paboma Ne2. 2
M3ydeHune nosib30BaTenbcKoro nuurepdeiica cpenpl Proteus
Jlabopamopnas paboma Ne3. 2
Pabora ¢ bubnuorexamu B Proteus
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1

Jlabopamopnas paboma Ne4.
MonenvupoBaHue CXEMbl JIEKTPUUECKON MPUHIUIUAAIBHON B
Proteus

Jlabopamopnas paboma Ne5.
Pabora ¢ n3mepuTeapHbIMU IIpUOOpaMu B cpezie Proteus

Jlabopamopnas paboma No6.

MopenupoBaHue cXeMbl JIEKTPUYECKONW NMPUHUUITAAIBHOU C
MUKpPOKOHTpPOJUIEPOM B cpeze Proteus

Jlabopamopnas paboma Ne7.

Co3nanve mnewatHod 1uatel B cpene Proteus u  ee
TpPacCUpOBKa

3.2. OOmme cBeAeHWS O  CHCTEME  aBTOMATHU3HPOBAHHOIO
npoektupoBanus (CAIIP). Haznadenue, cocraB u apxutextypa CAITP

Jlabopamopnas paboma Ne§.
N3ydenue nonb3oBatenibckoro nHTepderica cuctembl «Kommacy

Jlabopamopnas paboma Ne9.
[TocTpoeHue neMeHTapHbBIX JUHEHHBIX 00OBEKTOB

Jlabopamopnas paboma Nel ().
ITocTpoeHue IeMeHTapHBIX HETMHEHHBIX 00bEKTOB

3.3. Knaccudukarms CAITP

Jlabopamopnas paboma Nel 1.
[TocTpoenue 2-x MEpHBIX OOBEKTOB

Jlabopamopnas paboma Nel2.
[IpuMeHeHne KOMaH1 peIlaKTHPOBAHUS

Jlabopamopnas paboma Nel 3.
ITocTtpoenue yeprexeit 2D 00bEKTOB

Jlabopamopnas paboma Nel4.
ITocTpoenue 3-x MEpHBIX OOBEKTOB

3.4. Oo01wme CBEICHUS 0 [TaKeTax porpaMm
ABTOMATH3MPOBAHHOIO MPOCKTUPOBAHUS PaJHOIIEKTPOHHBIX
cpeacTB. MonaeanpoBaHHE C  HCIIOJB30BAHMEM IIaKeTa
npukiaaaaeix nporpamm Match CAD.

Jlabopamopnas paboma Nel 5.
M3yuenune oCHOBHBIX npreMoB padotsl B Match CAD

Jlabopamopnas paboma Nel6.
[Toctpoenue rpadukoB u auarpamm B Match CAD

Oo0s3aTesIbHAsA KOHTPOJIbHasA padoTa

1

Paznen 4. 3amura nesoBoii ungopmManmu

3

Hroro:

50

32

Paspabomuux:  ILH. JImumpyk  npenodasameib
20Cy0apCcmeEenHblil NOAUMEXHUUECKUTL KONe0IHC»

Yo

«bpecmckun




Hﬂ MunuctepctBo 06pazoBanus Pecnyoiauku benapych

YO «bpecTcknil TOCyJapCTBEHHBIN MOJIUTEXHUYECKUAN
KOJLJIE 1K

YT1Bepxkaaro
Hupexrop bpecrtckoro
rOCYyIapCTBEHHOI'O0  IOJIUTEXHUYECKOTO
KOJIJIE[KA

B.C. bacos
«31» 08 2012

NHOOPMAIIMOHHBIE TEXHOJIOI'MU

VYueOHas nporpamma

s crieranbHocTH 2-39-02-02 «IIpoekTupoBanre U MPOU3BOACTBO
PaIuO3IEKTPOHHBIX CPEICTBY

2012

10



Pazpa6otain: I1.H. Imutpyk, npenonasatens YO «bpecTckuii rocyapCTBEHHBIN
MOJIUTEXHUYECKUMN KOJUIEIK.

Peuensentsl: C.M. CemqnaBckuid, npenongasarens YO «bpecTckuii rocyaapCTBEHHBIN
MOJIMTEXHUYECKUN KOJLTEIIAK,
B. B Ilanactok, npenogaBarens YO «bpecTckuil rocy1apCTBEHHBIH
NOJIMTEXHUYECKAN KOJIIIEIAK.

Pabouas nporpamma pazpaboTraHa Ha OCHOBAHHM MPUMEPHOTO TEMATUUYECKOTO TUIaHA
muctuIuineel - «MHpOopManmonHble TeXHOJoruM» cnenuansHoctn 2-39 02 02
«[IpoexTrpoBaHNe U TPOU3BOJCTBO PATUOIIEKTPOHHBIX CPEACTBY», SBISIOLIETOCS
OPUJIOKEHHEM K THIIOBOMY YYeOHOMY IUIaHY YYPEKIACHHA 00eCTedrnBaIONINX
NOJIy4eHHE CpelHero cnenuanbHoro ooOpa3zoBanus Pb cr. Nel99  Jl/tum,
yTBEpkKJICHHOMY MuHUCTEpcTBOM 00pa3oBanus Pecniyosarku benapyce 21 mas 2009

VueOHas IIporpamMmma O6CY)KII€H3 U pCKOMCHIOBAHA K HCIIOJIB30BAHHIO Ha 3aCCAAHNHN
HI/IKHOBOfI KOMHUCCHUH_PAJHMOTCXHUYCCKNX NHCITHUITIINH.

IIporokosm Noe

[Ipencenarens HMKIOBOW KOMHUCCUA JLIL. Boiiko
(oamuck) (MHUTIATEL, aMUITHS)
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HOACHUTEJBHASA 3AIINCKA

Iesm 1 328244 AU CUUILIMHBI

CoBpeMeHHbIE 3a/1auy, BOZHHUKAIOIIME MEepEe] HAYKOM M TEXHUKOH, BBI3BIBAIOT
HEOOXOJMMOCTh IPOEKTUPOBAHUS BCE 00Jiee CIOKHBIX TEXHHUYECKMX OOBEKTOB B
C)KaTble CPOKH. YJIOBJIETBOPUTh IPOTHUBOPEUYMBBIE TpPEeOOBaHMS IOBBIILICHUS
CIIO)KHOCTH  OOBEKTOB,  COKpAIllEHUS CPOKOB UM  TIOBBIIIEHHUS  KauecTBa
IIPOCKTUPOBAHWS €  IIOMOIUBIO  IIPOCTOTO  YBEIWYEHUS  YHUCIEHHOCTU
IIPOCKTUPOBILMKOB HEJb3s,, TaK KaK BO3MOXXHOCTb I1APAJICIBHOIO IPOBEICHHUS
OPOEKTHBIX pabOT OrpaHWYeHa U  YHUCJIEHHOCTh HMH)KEHEPHO-TEXHUYECKUX
pabOTHUKOB B MPOEKTHBIX OPraHU3ALMIX HE MOXKET OBITh CKOJIbKO-HHOY/Ib 3aMETHO
yBEIMYEHa. BBIXOAOM W3 3TOr0 NOJIOKEHHUS SBISAETCA IIUPOKOE IPUMEHECHHE
BBIYMCIIUTEIbHON TEXHUKH I PEIICHUS IPOEKTHBIX 3aa4.

3aoauu uzyueHus OUCUUNIUHDBL

[IpenMeToM JUCHUIUIMHBI SIBJISAIOTCA METOJbI U CPEJCTBA aBTOMAaTH3AIUU
KOHCTPYKTOPCKOTO U TEXHOJIOTHYECKOIO MPOCKTUPOBAHUSI.

Ilenpro mpernojaBaHusl MUCHUIUIMHBI SBISETCS (POpMHpPOBAHHE 3HAHUMU TI0
MPUHIIAIIAM TIOCTPOCHUSI CHCTEM IMpoeKTHpoBaHus mouyneit POC, mpuobpereHue
MPAKTUUYECKUX HaBBIKOB pelIeHus KOHCTPYKTOPCKO-TEXHOJOTHYECKOTO
npoektupoBanus POC ¢ ucnonszoBanuem peanbHbix CAIIP.

B pe3ynbTaTe n3ydeHus: TUCUUILTAHBI YYAIIUECS Q0HCHBL:
3HamMb HA YPOBHE NPEOCMABIeHUSL.

- CTPYKTYPHYIO M GYHKIIMOHATBHYIO OPTaHU3AINIO TIEPCOHAIBHOTO KOM-
IBIOTEPA;

- (hOpMBI 3aIMCH, TUITBI CTPYKTYP M TEXHOJIOTHIO TPOCKTUPOBAHUS aJl-
ropuTMa, OOII1e CBEACHHUS O CUCTEMAax MPOrpaMMHUPOBAHHS;

- CIocoObI MPECTABICHUS, TEXHOJIOTHIO 00pabOTKH, pa3MeIIeHHs, Xpa-
HEHUs, TIOMCKA U Tiepe1adyu HHPOPMAIIHH;

- CTPYKTYPY, TOIOJIOTHIO ¥ TICPCTICKTUBBI PAa3BUTHSI BBIUMCIUTEIBHBIX CETEH,
CETEBbIE TEXHOJOTUU OOpPabOTKH W CIMOCOOBI 3alMUThl WHPOPMAIUUA OT
HECAaHKIIMOHUPOBAHHOTO JIOCTyNa, AHTUBUPYCHBIE CPEACTBA 3alUTHI
uHdopmaIuy;

- COBpPEMEHHBIC CPEJICTBA U TCHACHIIMH Pa3BUTHUS MH(OPMAITMOHHBIX
TEXHOJIOTHUH;

3HamMob HA YPOBHE NOHUMAHUSL:

- Ha3HAYCHHE OCHOBHBIX YCTPOMCTB NMEPCOHATBLHOTO KOMITBIOTEPA;

- TIpaBuWJIa TIOJB30BAHMS ANMAPATHBIM U IPOTPAMMHBIM 00E€CTICUCHUEM
MEPCOHAIILHOTO KOMITBIOTEPA U KOMITBIOTEPHBIX CETEH;

- MPUMEHEHHUE MPUKIIAJHOrO MPOrPaMMHOT0 00€CTIeUeHHUs U UCII0JIb30BAHUE
UH(OPMAITMOHHBIX PECYPCOB B MPO(HEeCCUOHATBHOU IEATETbHOCTH;

12



- OCHOBHBI€ MTOHSTHS, BUJIBI U COCTaB aBTOMAaTU3WPOBAHHBIX CUCTEM 00-

paboTku uHGOpPMaIIUH;
ymemb:

- WCTOJB30BaTh CTAHJAPTHOE U MPHUKJIAIHOE MPOTPAMMHOE 00ECTICUeHIE
NEPCOHAIBHOTO KOMIBIOTEPA;

- TPUMEHATH COBPEMEHHBIE METO/Ibl aBTOMAaTH3WPOBAHHOI 00pabOTKH
uHbopMaIuy;

- TIpuoOpeTaTh HOBBIC 3HAHMSI, HCITOJIb3YsI COBPEMEHHbBIE HHPOPMAIIOHHBIC
TEXHOJIOTHH,

- OCYIIECTBIISITh TIOWCK M Tiepeaady MHGOPMAIUU TTOCPEICTBOM JIOKATbHBIX
U TJI00aJTbHBIX KOMITBIOTEPHBIX CETEH.

[lepeueHb MUCHMIUINH, YCBOCHUE KOTOPBIX HEOOXOIUMO ISl U3YUYEHUS TaHHOU
JIACHUTIINHBI.

Kypc 6a3upyercs Ha 3HaHusX U3 aucuuiuivH «lIpuknagnas nHbpopmaTukay,
«mxenepHas rpadguka». B cBoro odepenp sBiseTcs 0a30BbIM ISl U3yUCHUS
npeameroB «lIpoexktupoBanne u npousBoactso POCy», «KonctpyupoBanue POCy,
«Texnonorus u apTomatusanus rnpousBojctsa POCy», CAIIP, kypcoBoro u
JUTITIOMHOTO MMPOEKTHPOBAHUS.

B nporpamme npuBeeHbl IPUMEPHBIE KPUTEPUHU OLICHKU PE3YJIHTATOB
y4eOHOM JEeATENbHOCTH YYalllUXCA MO JUCHUIUIMHE, KOTOpbIe pa3padoTaHbl
Ha OCHOBE JECITHOAIbHOM IIKajdbl M IOKa3aTeldel OIEHKU pPe3yJbTaTOB
y4eOHOM NESITENbHOCTH OOYYAIOMIMXCS B YUPEXKACHUSAX, 00€CIeurnBarOIInX
MOJIy4YEeHUE  CpPEIHEro  CHElHaJIbHOrO0  00pa3oBaHUsl  (IOCTAHOBJIIEHUE
MunucrepctBa oOpa3zoBanusi Pecniyonuku benapycs ot 29 mapta 2004 1. Ne
17).

B nporpamme npuBeeH MPUMEPHBIN MepedeHb OCHALICHUSI Y4EeOHOro
kaOuHera  00OpyJOBaHMEM, TEXHUYECKHMMH  CpPEJICTBaMH  OOYy4YeHUS,
HEOOXOIMMBIMH JIJIsI 0OecTIiedeHrs 00pa30BaTeIbHOTO IpoIiecca.

[IporpaMmoii TIPEIYCMOTPEHO BBINIOJHEHHUE OJHON 0053aTeIBHOM
KOHTPOJIbHOM paboThl. TemaTuka ux ompenensieTcss MpeIMeTHON (IIMKIOBOM)
KOMHCCHEN YUPEKACHUS oOpa3oBaHUsL.
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COJAEPXAHUE JUCHUIIJIMHBI

Iesin U3y4YeHUs TeMbI

| HaumeHoBaHMe H colep:KaHHE PA3IeJI0B H TeM

PesyabTar

BBeaenue

O3HaKOMHUTH C IOHSATHEM

OO6mme cBefaeHuss O HMHGPOPMAIMOHHBIX TEXHOJOTHUSX. Llenm wm

BrickaspiBaeT o01IMe CyKISHUS

MH(OPMALIMOHHBIX 334l JUCLHUIUIMHBI, €€ pojib M MECTO B CHCTEME IMOJATOTOBKH | O CYHUIHOCTH HH(POPMALMOHHBIX
TEXHOJOTMHM, UelAMH U | cnequanucra. (O3HaKOMIIEHME CO CTPYKTypOll M IpOrpamMMoM | TEXHOJNIOTMM; — LensdX, 3ajJadax,
3aJa4aMi JMCLUIUIMHBL, €€ | JUCLUILINHBL. MECTE M pOJM JAWCLHMIUIMHBI B
POJIBI0O U MECTOM B CHCTEME cucTeMe IIOATOTOBKH
ITOATOTOBKM CHEIUAJINCTA. CHECIUAIINACTA.
PA3JIEJI 1 HIOHATHUE U MIPUHIUIBI HH®OPMAIIMOHHBIX TEXHOJIOT U
Tema 1.1 OcHOBHBIC IOHATHS U ONpPeAeTeHUs] HHPOPMANMOHHBIX TEXHOJIOI M

Cdopmuposatb [Tonxonpl K  ONpENENEHUI0  MOHATUS  HMH(DOPMAIIMOHHBIX Omnpenensiet 0COOEHHOCTHU
IIPEICTaBICHUS 00 | rexnosoruif. I[lonsitTue o kommbroTepHbIX HH(opmanmonHbix | KUT. PackpsiBaer ocoOeHHOCTH
UH(POPMAIIMOHHBIX texHonorusax (KUT). BUJIOB uHpOpMaIHH,

TexHonorusax, KUT.
Jatp moHATHE O BHAAX

Buner undopmanuu odpadarsiBaemoii B KUT.

obpabateiBaemoit B KUT.

uHbopMaH
obOpabateiBaemoit B KIT.
Tema 1.2 CoBpeMeHHBIe IPOrPAMMHO-TEXHUYECKHE CPeICTBAa HH(POPMALMOHHBIX TEXHOJIOTIHH
Cdopmuposatb [ToHsATHE M cOCTaB IPOrpaMMHO-TEXHUUYECKUX cpeacts UT. Haseiaet OTJIUYUTEIBHBIC
MpeCcTaBIeHNE 0 [Iporpammuoe obecnieuenue UT. OCOOCHHOCTH W KJIaCCU(DUKAIUIO
MPOrpaMMHOM u ArnmapatHoe(Texaudeckoe) odecrieuenune MT. MPOrpaMMHBIX W  TEXHUYECKUX

TEXHUYECKOM OOeCreYeHHUH
UrT.

Jlate mOHsATHE O CcOCTaBe
YW HaIpaBJICHUSAX Pa3BUTHS
MPOrPAMMHO-TEXHUYECKUX
cpeacts UT.

Hanpasnenus pazButust nporpaMMHO-TEXHUYECKUX cpeacts UT.

cpeacte UUT; ocobeHHOCTH WX

pa3BUTHSL.

Tema 1.3 TenpeHnuu n npodaeMbl pa3BUTHA HH(POPMAIMOHHBIX TEXHOJIOTHii

ChopmupoBath MOHATHE
O OCHOBHBIX HAIPaBJICHUIX
u npobsiemax pa3sutus UT.

OcHoBHbIe HampaBieHus pa3Butusa UT.
[Tpo6nems! B pazButuu UT.

HaseiBaet OCHOBHBIE
HanpasieHus passutusa UT.




Ilesin u3y4yeHUst TeMbl

|

HaumeHoBaHue u COACPKAHUC PA3TACT0B U TEM

‘ Pe3yabTart

PA3JIEJI 2 CETEBBIE HH®OPMAIIMOHHBIE TEXHOJIOT'THA
Tema 2.1 Kinnaccupukanus U XapaKTePUCTHKA CeTEBbIX KOMIILIOTEPHBIX TEXHOJIOT Uil

CdopmupoBarh MOHATHE
O CETEBBIX KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX,
OXapaKTepU30BaTh
KOMITBIOTEPHBIX CETEl.

BU/JIBI

OCHOBHBIE TIOHATHSI O CETEBBIX KOMIIBIOTEPHBIX TEXHOJOTHSIX
(CKT).
Krnaccudukanus KOMIbIOTEPHBIX CETEH.

OOBSCHSICT OCHOBHBIC TOHSTHS
CKT. Knaccudpunupyet
KOMIIBIOTEPHBIC CETH.

Tema 2.2 IIpMHUMIIBI IOCTPOCHUS CeTEBbIX HH(POPMALMOHHBIX TEXH

0JIOTNi

PackpriBaer MOHSITHE
MPOTOKOJIA. XapaKTepHU3yeT

[Tonsitue npoTokona. OCHOBHBIE MTPOTOKOJIbI UCIIOJIB3YEMBIE B CETH
HNnTepHer.

HaspiBaeT OCHOBHBIE CEPBHCHI
Wurepnera. OnwuceiBaet

OCHOBHBIE  TMPOTOKOJBI U CepBucsl UHTEpHETA. MPOTOKOJIBI IPUMEHSEMbIE B CETH
CEpPBUCHI IIPUMEHSAEMBIE B WurepHer.
cetu IHTEpHET.

[Ipumensier OCHOBHEIE | Jlabopamopnaa paooma Ne IWHpopMalHOHHBIH TOHUCK B OcymectBusier TTOUCK

MOWCKOBBIE CHUCTEMBI ISt
MOJIYYCHUST ~ HEOOXOAMMOU
uHpopmanuu u3 HHTepHeT-
MIPOCTPAHCTBA.

HNuTepHeT-npOCTpaHCTBeE. DJIEeKTPOHHAS noyra U

TejiekoH(pepenuun B UHTepHeTe.

3alaHHONl HMH(OpMAIMU B CETU
HnTepHer.

PA3JIEJI 3 TEXHUYECKHUE U TPOTPAMMHBIE CPEJACTBA ITPO®ECCHUOHAJIBHOTI'O HABHAYEHUSA
Tema 3.1 Knaccugukanmu nporpaMMHBIX CPeACTB, HCIOJIb3yeMble NPU MPOEKTUPOBAHUN PAU0IJIEKTPOHHBIX CPEICTB.

NudopmannonHoe odecneyeHune cpebl IPOCKTHPOBAHUS

O3HakoMUTh € 3a/layaMu
pelraeMbIMu C
npumenennem KUT.

CdopmupoBarhs mOHATHE

Buapel 3aau pemraeMbIX IpU TPOEKTUPOBAHUH PAIUOATIEKTPOHHBIX
cpencts ¢ npumenenneM KUT.

Knaccudukamnuss mporpaMMHBIX CPEACTB,
MPOEKTUPOBAHUU PATUOIIIEKTPOHHBIX CPEACTB.

WCIIOIb3YEMBIX IIPHU

Pa3znnuaer 3agaun pemaemsle €
npuMmeHenuem KUT.

Knaccudpunupyer
IpOrpaMMHBIE CpeJicTBa u

0 KJTacCU(UKAIAH MPUBOAUT HPUMEPHI TPOTPAMM.
MIPOTPaMMHBIX CPEJICTB.

O3HaKOMUTH c Jlabopamopnas paboma Ne2 VI3ydueHue TMOIH30BATEIHBCKOTO OnuceiBaer Ha3HaYCHHE
MOJIb30BATENbCKUM unTepdeiica cpeast Proteus OCHOBHBIX 3JIEMEHTOB OKHa B
uHTepdeiicom cpeabl cpene Proteus VSM.

Proteus VSM.
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Llesin 3yyeHHs: TeMbI HaumeHoBaHMe M coJlep:KaHHe Pa3/1ei0B U TeM Pe3ysbTat

[To3HaKOMHUTBH ¢ COCTaBOM Jlabopamopnas paboma Ne3 Pabota ¢ bubnnotekamu B Proteus XapakTepu3yeT COCTaB
W TNpUHLOUIAMU paboThl ¢ O1OINOTEK, CO3/1aeT
COJIEP’)KUMBIM  OUOIHOTEK M0JIb30BaTEIbCKUE OMOINOTEKH.
Proteus.

OO0yuuTh HaBbIKaM Jlabopamopuass ~ paboma  Ne4  MopenupoBaHue  cxeMbl | BpimonmHser — MoJenupoBaHue
MOJIETTUPOBAHUS paboThI ANEKTPUYECKON MPUHIIUITHATIEHOM B Proteus paboThI 331aHHON CXEMBI.
AIEKTPUUYECKON CXEMBI.

OO0yuuTh HaBbIKaM Jlabopamopuass  paboma  Ne5  MonenupoBaHUE — CXEMBI Bremmonnser  MopenupoBaHue
MO/JICITUPOBAHUS paboTsI DIIEKTPUYECKON TMPUHIMIHAAIHGHOH C MHKPOKOHTPOJIEPOM B | pabOTHI 3aJaHHON CXEMBI,
ANEKTPUUYECKON CXEMBI, cpene Proteus coJieprKaileil MUKPOKOHTPOJILIEP.
cojepKaliein
MUKPOKOHTPOJLIEP.

[ToznakoMuUTH C Jlabopamopuass paboma Ne6 Pabora ¢ H3IMEPUTETHLHBIMU [Ipumensier  u3MepuTEIbHBIC
pUeMaMHu paboTHI c npubopamMu B cpene Proteus npuOOpsl  JJIs1  aHalu3a pPabOThI
U3MEPUTEITHHBIMA CXEMBI.

PUOOPaAMH.

N3yuuts IOPSAI0K Jlabopamopuas paboma Ne7 Co3iaHue mevaTHOH IJIaThl B cpefie Brimosnnser co3/aHNE
CO3/IaHUs TIEYaTHOM TIUIATHI, Proteus u ee TpaccupoBka NeYaTHOW IIJIaThl, OCYIIECTBIISIECT
TIPUHITUITBI BBITIOJTHEHUS TPAaCCUPOBKY MEUATHOM TIIATHI

TPaCCUPOBKH IUIATHI.

Tema 3.2 O0mme cBegeHust 0 cucreMe apTomatusnpoBaHHoro npoekruposanusi (CAIIP). HaznayeHue, COCTaB U apXUTEKTypa

CAIIP

ChopmupoBaTh TOHSATHS
o CAIIP, nx Ha3HAauyeHUU U
COCTaBE.

[Tonstue o CAIIP.
Hasnauenwue, coctaB u apxurekrypa CAIIP.

HaspiBaeT Ha3HaYeHUE U COCTaB
CAIIP.

O3HAKOMHUTH C
OJIL30BATENhCKUM
uHTepdeiicom CUCTEMBI

«Kommac»

Jlabopamopuas paboma Ne§ V3ydeHue TMOIH30BATEIBCKOTO
uHTepdeiica cucremsl «Kommacy

OnuceIBacT Ha3HAUEHUE
OCHOBHBIX DJJIEMEHTOB OKHAa B
cucreMe «Komracy.
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Llean u3yyeHus TeMbI HaumeHoBaHMe U coJep:KaHue Pa3leoB H TeM Pe3yabTart

N3yunth OCHOBHBIE Jlabopamopuass paboma Ne9 TlocTpoeHue >IeMEHTapHBIX Beinonnser MIOCTPOEHHUE
JIMHEHBIE IIPUMHUTUBBI JIMHEWHBIX OOBEKTOB JIByXMEPHBIX yepTexen Cc
cucteMbl «Kommacy. IPUMEHEHUEM JIMHEWHBIX

IPUMUTHBOB.

N3yunth OCHOBHBIE Jlabopamopuass paboma Nel( TloctpoeHune >3IeMEHTapHBIX Bemonnser IIOCTPOCHUE
HEJIMHEWHbIE  NPUMHUTHBBI HEJIMHEUHBIX OOBEKTOB JIBYXMEPHBIX yepTexei c
cucteMbl «Kommacy. IPUMEHEHUEM HEJIMHEUHBIX

IPUMHUTHBOB.
Tewma 3.3. Kimaccnpukauusa CAIIP

[To3nakoMuTh c Knaccupukammmss CAIIP mno obnactsM  mOpuUMEHEHHS, IO Ha3spiBaet BAapUAHTHI
BapUaHTaMU Ha3HAYCHUIO. KJaccu(pUKaLUU CAIIP,
knaccuukanuu CAIIP. IIPUBOJIAT IIPUMEPBI IPOTPAMM.

N3yuuth OCHOBHBIE Jlabopamopnass ~ paboma  Nell [Ipumenenne  koMaH[ Brimosnnser IIOCTPOECHUE
KOMaHJbl PEIAKTUPOBAHUS pEeAAKTUPOBAHUS JIBYXMEPHBIX yeprexei C
cuctemsl «Kommacy. IPUMEHEHHEM KOMaH/

pEIaKTUPOBAHMSL.

N3yuuts OCHOBHBIE Jlabopamopuas paboma Nel?2 Tloctpoenue 3-X MEPHBIX 0ObEKTOB Beimonuser moctpoenue 3-x
KOMaHJIbl TOCTPOCHHUS  3-X (Temn) MEPHBIX 0OBEKTOB.

MEPHBIX 00BEKTOB B
cucreMe «Kommacy.
OO6yuuTh IPUHIUIIAM Jlabopamopuass paboma Nel3 TloctpoeHue wuyeprtexed 3-X Beimonnser IIOCTPOCHUE

noctpoeHus: ueprexxen 3D
00BEKTOB

MEpHBIX 00OBEKTOB

yeprexeil 3-X MEpHbIX 00BEKTOB.

N3yunth IIOPSAI0K
IIOCTPOCHUSI  CEYEHUM U
pa3pe3oB  3-X  MEpHBIX

00BEKTOB

Jlabopamopnas paboma Nel4 TlocTpoeHue cedeHUN W pa3pe3oB
3-X MEpHBIX 0OBEKTOB

Brimonnser MOCTPOEHUE
CEUCHUN M pa3pe30B 3-X MEPHBIX
00BEKTOB.
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Tema 3.4. O0mue cBeaeHHMsI 0 MAaKeTaX MPOrpaMM ABTOMATH3HMPOBAHHOIO0 NMPOEKTHPOBAHUS PaAMOIJIEKTPOHHBIX CPEICTB.
MopnesimpoBaHue ¢ HCIOJIb30BaHNEM NMaKeTa NpuKJIaaHbIX mporpamm MathCAD.

O3HAKOMHUTH C
[1OJIL30BATEIbCKUM
uHTepdeiicom CUCTEMBI

MaTEeMAaTHYECKHX PacyeToOB
MathCAD, OCBOHTD
OCHOBHBIE TIPUEMBI PAOOTHI.

Jlabopamopnas paboma Nel5 W3ydeHne OCHOBHBIX MPHEMOB
pabotel B MathCAD

Brimosnnser OpPTaHU3aLINIO
BBIYMCIICHU C TIPUMEHEHUEM
CHUCTEMBI MaTeMaTHYECKUX

pacuetoB MathCAD.

N3yunth MOPSIOK Jlabopamopuass paboma MNel6 IloctpoeHue rpapukoB Hu Bemonnser IIOCTPOCHUE
MOCTpOCHUsT TpadUKOB H nuarpamMm B MathCAD rpaukoB W JgUarpaMMm B
JauarpaMm MathCAD.

PA3JIEJI 4. 3amura nesoBoi uHGopmManumn
CdopmupoBarh MOHATHUSA [TonsiTHe 0 AEMTOBOM TOKyMEHTAITHH. Xapakrepusyer OCHOBHBIE

O OCHOBHBIX BHJAX YyIpo3
JUISL 1EJIOBOM TOKYMEHTAIIMKU
U cioco0ax 3aIuThl OT HUX.

OCHOBHBIE BUJIBI YTPO3 IS ACTOBOM JOKYMEHTAIUU.
CrocoObl 3alIUTHI JET0BOM TOKYMEHTAIIUH.

BHUJIBI YTPO3 U BAPHAHTHI 3aILUTHI
OT HUX.
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OuneHka pe3yJIibTATOB Y4€0OHOM NeITeJIbHOCTH Y4alIUXCH
o 10-0aIbHOM HIKAJIE

OTMeTKA
B 0aJLi1ax

[Toxa3aTenu 1 OLIEHKHA

1

2

1 (oqun)

VY3HaeT oT/AeNbHbIE 00BEKTHI U3YyUEHHS yUeOHOr0 MaTepuania.
Bricka3zbiBaeT obuue cyxxaenus o UT, makerax npukiiagHbIX IPOrpamm,
ucnonbs3yeMbix B UT. [IpunomMuHaeT OCHOBHBIE ONPEIEIICHHUS],
HCTIOJIb3yeMbIe TTpU u3yueHun UT.

Hanuyrie MHOTOYMCIEHHBIX CYIIECTBEHHBIX OIIUOOK, OTIEIbHBIC M3
KOTOPBIX HE YCTPAHSIOTCS Ja)Xe C MOMOIIBIO MPENOAABaTENsA; OTCYTCTBUE
YCTOMYMBOIO HHTEPECA K U3YUYEHHIO MTPEIMETA.

2 (nBa)

Pa3nuuaer  OOBEKTHI  W3y4YeHUS  NPOTPAMMHOIO  Marepualna,
NPEABABICHHBIE B TOTOBOM BHJe. Ha3plBaeT makeTel W3y4aeMbIX
MPUKJIATHBIX TPOTPAMM.

Hanuuue cymiecTBeHHBIX OMIMOOK, YCTpPaHSE€MbIX C IOMOIIBIO
IIPENOAABATENS; CTpEMJIEHME K  MPEOAOJICHHIO  3aTPYIHCHUM;
CUTYallMOHHOE IPOSIBJIEHNE OTBETCTBEHHOCTH, CAMOKPUTUYHOCTH.

3 (Tpm)

Bocnpous3BoguT dYacThb MpPOTpaMMHOTO MaTepuana [0 IaMSTH.
HaszpiBaeT mnporokosisl u cepBuckl HWHTepHera. Ilepeuuncnsger Buasbl
nporpaMMHoro obecrneueHus. MMeer oOmue  TpeACTaBICHUS O
porpaMmax, HUCIOJIb3YEMbIX MHPHU MPOEKTUPOBAHUU PAAHOIICKTPOHHBIX
CPEACTB.

4
(uetbIpe)

HenocratouHo o0co3HaHHOE BOCHpOM3BEAEHUE OONbIIEH YacTH
yueOHOro Matepuana. BpbIcka3bpiBaeT o00IIee CyXJIeHHEe O BHJAX
obOecrieuenuss UWT. Hamuuume eAMHUYHBIX CYUIECTBEHHBIX OMIMOOK,
YCTPaHSIEMBIX C MTOMOILBIO MPENOAABATENS; MPOSIBICHUE BOJEBBIX YCHIIHMA,
UHTEpeca K  YYEHHUIO, aJeKBAaTHOCTb CAaMOOLIEHKH, IPOSIBICHHE
CaMOCTOSATEIbHOCTH, OCMBICTIEHHOCTH.

5 (msATh)

Oco3HaHHO BOCIPOHM3BOAUT OOJBIITYI0 YaCTh OCHOBHOTO Marepuaa.
Xapakrepuszyer MNpoTOKOoJibl MHTepHET. BBINOMHIET 3JeMEHTapHbIE
3amanus B nporpammax Kommac u Proteus.

Hanuune HecymecTBEeHHBIX OMIMOOK, YCTpaHSEMbIX TPU OTBETE Ha
JOTIOJIHUTENbHBIE  BOMPOCHl MpENoAaBarelis; 3auHTEPECOBAHHOCTh B
YYEHUU U JOCTUKEHUU pe3yJIbTarta.

6 (1ecTh)

[lonHoe  3HaHME M OCO3HAHHOE  BOCIIPOM3BEACHHE  BCETO
IPOrpaMMHOr0 MaTepHuaia.

HenoctatoyHo ~ caMOCTOSITENIBHO ~ BBINOJHSAET — 3aJaHud 10
MPOECKTUPOBAHUIO U pa3pabOTKe MPUHLIUIHAAIBHBIX CXEM U MEYaTHBIX IUIAT,
a Takke 10 pa3pabOoTKe CIOXKHBIX OOBEKTOB KOHCTPYMPOBAHMS B
nporpammax Kommnac u Proteus.

Hamiune oTaenbHbIX HECYILIECTBEHHBIX OIIMOOK, YCTPaHSIEMbIX MPH OTBETE
Ha JONOJIHUTENBHBIE BOMPOCH! MPENOAABATENSl; HACTOMUMBOCT U CTPEMIICHUE
IPEOJONIETh 3aTPyJHEHNUS]; CUTYaLIMOHHOE CTPEMJICHUE K TBOPYECTBY.




7 (cemb)

[lonHoe, mNpoYyHOE 3HAHUE MPOrPaMMHOrO Y4eOHOro Marepuana.
HCI[OCTaTOLIHO CaAMOCTOATCIBbHO BBIITIOJIHACT 3aJaHUS 110 HpOCKTHpOBaHI/IIO
n pa3pa60TI<e HpI/IHI_[I/IHI/IaJII)HBIX CXEM M IICYATHBIX IIJIAaT, a4 TaKXKE II0
pa3paboTKe CIOKHBIX OOBEKTOB KOHCTPYHpPOBaHUs B mporpammax Komrac
u Proteus.

Hannune CANHNYHBIX HCCYIICCTBCHHBIX OIHI/I6OK, YCTPAHACMBIX IIPpH
OTBCTC Ha JOOIIOJHUTCIIBHBIC BOIIPOCHI IIPCIIOAABATCIIA; IIPOABICHHC
CTPEMJICHUSI K TBOPYECKOMY NEPEHOCY 3HAHUM; YCTOMUYNBOE CTPEMIICHUE K
OpraHn30BaHHOCTH, CAMOKPHUTUYHOCTH, pe(i)JIeKCI/II/I.

8
(Bocemp)

[TosHOE, mpoYHOE, IIIyOOKOE, CHCTEMHOE 3HAaHHE IMPOrPaMMHOIO
yueOHOro marepuana. IIpumeHnser 3HaHHMS TNpU pa3pabOTKE CIOKHBIX
yepTrexked M mevaTHbIX Iuiar. OnepupyeT HpOorpaMMHBIM MAaTE€pUaoOM.
CaMOCTOSTENBHO BBIMOIHSET 33JaHUsl IO MPOEKTUPOBAHUIO U pa3pabOTKe
CXeM, NEeYaTHBIX IUJIaT HCIOJIb3ys MPUKIaaHble NporpamMmbl Kommac u
Proteus.

Hanuuue enMHUYHBIX HECYIIECTBEHHBIX OMIMOOK, YCTpaHSEMBbIX
CaMOCTOSITEJIHO;  MPOSBIIEHUE J1I0OPOCOBECTHOCTH, OTBETCTBEHHOCTH,
CaMOOLICHKHU.

9
(neBATH)

[lonHoe, mpo4HOE, TIIyOOKOE, CHCTEMHOE 3HAaHHWE MPOTPaMMHOIO
yueOHoro Marepuana. [Ipumenser 3HaHMS Hpu pa3pabOTKE CIOKHBIX
YyepTeKed M IedaTHbIX Iuar. Onepupyer NpPOrpaMMHBIM MAaTEPHAIOM.
Pa3pabateiBaeT cxeMbl U neyaTHble Tiathl. [IpeoOpa3oBbIBaeT yepTeXH A0
crangapta ECKJ]I, ucnons3ys nporpammel Kommnac u Proteus. Bemmonnsier
3a1aHUSI TBOPYECKOTO XapaKTepa.

BpICOKMI ypOBEHB CAMOCTOSITEIBHOCTH U OPYIUIIUH.

10
(mecarn)

CBoOoHOE  omepupoBaHHME MaTepuajioM B 00JacTH  CHUCTEM
aBTOMATU3UPOBAHHOTO  MpOeKTUpoBaHUs. OMHUCHIBAET BO3MOXKHOCTH
COBpPEMEHHBIX Tpaduueckux cuctem. [Ipumensier paznudnbie rpadudeckre
CUCTEMBI TIPH pa3paboTKe MEeYaTHBIX IJIAT U TEXHOJIOTHYECKUX MPOIIECCOB.
OpueHTHpYEeTCST B HOBBIX JOCTIDKCHHMSIX TEXHUKH U TEXHOJIOTH.
CaMOCTOSITENIBHO ~ BBITIOJHSIET ~ MPOCKTUPOBAHHME  TEYATHBIX  IUIAT,
KOHCTPYHUPYET CI0KHBIE 00BEKTHI B MporpamMe (TI0 BBIOOPY yUarerocs).

[TposiBsieT 1eneycTpeMIeHHOCTh, OTBETCTBEHHOCTD, IIO3HABATEIIBHYIO
aKTHUBHOCTb, TBOPYECKOE OTHOIICHUE K YUCHHIO.
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MeToauyeckue pekoMeHJANMH MO padoTe B MHTErPHPOBAHHON cHucTeMe
KOMIIAC-3D

OcHOBHBIC BU/IbI COBPEMEHHOH KOMNBIOTEPHOI rpagukmn

Ha pucynke | moka3aHbl OCHOBHBIE BHIbl COBPEMEHHOW KOMIBIOTEPHOM

rpadukm.
’ KomnbloTepHas ‘
rpacdumka

S —————
| Paciporaa | ‘{ ‘d)fl-:amanbuaﬂ \

Puc.1

BekTopHoe u300paxkeHue NPEICTABISAETCS B BHUJE COBOKYIHOCTH OTPE3KOB
OpsiMbIX ~ (BEKTOpOB), a HE TOYEK, KOTOpbIE MPHUMEHSIIOTCS B PacTPOBBIX
M300paXKEHUSIX.

OCHOBHBIE  MpPEUMYIIECTBA  BEKTOPHOTO  MOpUHLMNA  (HOPMHUPOBAHHUS
M300paKEHUI Mepes] paCTPOBBIM COCTOSIT B CJIECTYIOIIEM:

e (bailsibl BEKTOPHBIX M300paXKEHUN MMEIOT TOpa3/l0 MEHBIIMK pa3Mep, YeM
pacTpOBBIX;

® [Ie4aTh BEKTOPHBIX U300paKEHUI OCYIIECTBIsIETCS ObICTpEE;

e MacimTaOMpoBaHWE U TpaHcopMmalus BEKTOPHBIX H300paKEHUN HE
COMPSDKEHbl C OrPpaHUYEHUsIMM M TOTepel KadecTBa u3oOpaxeHus. HaumbGoiee
NOMYJSIPHBIMU TpaUuecKUMU MporpaMmaMu, MpeAHa3HAYEHHBIMU i1 00paboTKH
BEKTOpPHBIX H300paxkeHui, sBisitorcs Adobe Illustrator, CorelDRAW, KOMIIAC-
I'PA®UK, Flash, AutoCad u np.

PacTpoBoe u3odpakeHue cocTout U3 Touek (mukceneil). [lapamerpsr kaxmoin
TOYKU (KOOpJMHATHI, MHTEHCUBHOCTb, I[BET) OMHCHIBAIOTCA B ¢aiine. Orcroga —
TakKhue€ OTPOMHBIE pa3Mepbl (ailioB, CcoAepXKalMX pPACTPOBBIE H300paKeHUS,
OCOOCHHO  €ClIM  TOCIEAHHE  XapaKTepU3YIOTCS  BBICOKOW  paspelaroiieit
CHOCOOHOCTBIO. PacTpoBbie H300pakeHUs - 3TO OJOK JaHHBIX, COJIEpXKaIIun
UH(POPMAIIMIO O LIBETE KaXKIO0T0 MUKCENs Ha dKpaHe. T.K. n300pakeHHe HanpSIMYIo
CBSI3aHO C rpaUuecKUMH peXUMaMH, B KOTOPbIX OHU OTOOpPaXKaroTCsl, TO OHU, KaK U
NOCIIEAHNE, IETISATCS MO0 KOJMYECTBY OMT Ha MHUKCeNb. Bee n3o0pakeHus AemsTes Ha
YepHOo-0esible U LBETHbIE.

®dpakrajgbHasa rpapuka. OOecrieunBaeT aBTOMAaTHYECKOe (POpMaTUpPOBaAHUE
U300paXeHU MyTEM HCHOJB30BAaHUS Pa3IMYHBIX MaTeMaTHYeCKHX pacuéroB. To
ecTb HeoOxoauMmoe u300paxeHue (opMHUpYeTCs HE METOJAMU PHUCOBAHUS WIIU
CKaHUPOBaHHUSA, a MyTEM MporpaMMuUpoBaHus. @PpakTanpHyr0 Tpa@uKy YacTo
UCIOJIB3YIOT /ISl CO3/1aHUs Pa3BIEKATENbHBIX IPOrPAMM.
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B mactosimee Bpemsi 3apyOeKHbIE W OTEYECTBEHHBIE Pa3pabOTUYUKHU
MPOTPAMMHBIX TPOIYKTOB TMPEIAraloT TMOJIB30BATESIM  OOJBINIOE  KOJUYECTBO
Pa3TUYHBIX TMPUKIATHBIX TPAaPUISCKUX MPOrpamMM, OTIWYAIOMIUXCS KaK CBOWMH
BO3MOXKHOCTSIMH, TaK M CTOUMOCTBIO. Cpeau CHUCTeM POCCHICKUX pPa3pabOoTUYHMKOB
HamOoJiee y/noOHa M HIMPOKO HCIOJB3YEeTCS KaK B IMPOMBIIIJICHHOCTH, TaK U B
oopazopannun  CAD/CAM/CAE/PDM cucrema «k KOMITAC»-3D V7, U310KeHUIO
PUEMOB pabOTHI B JAHHOM MpOTrpaMMe MOCBAIIECHO 3TO yueOHOE Mocooue.

Cucrema KOMIIAC-3D V7 mnpenHazHaueHa JyIsi aBTOMAaTHU3allUM MTPOCKTHO-
KOHCTPYKTOPCKHX pabOT B pa3NUYHBIX OTpacisx nedarenbHocTH. OHa MOXKeT
YCHEIIHO UCIOJIb30BaThCSl B MAIIMHOCTPOCHUH U MPUOOPOCTPOCHUU, APXUTEKTYPE U
CTPOUTEIBCTBE, TO €CTh Be3lle, IJe HEOOXOAMMO pa3padaTbiBaThb M BBITYCKATh
yeprexHyto gokymentamuio. KOMIIAC-3D V7  pazpaboran crnenuanbHO Jis
onepaunoHHoil cpeapl Windows ¢upmoii ACKOH, koTopasi 3aHMMaeT Beayllee
MECTO  Ccpeau  pa3pabOTYMKOB  MAKETOB  MporpamMM,  aBTOMAaTU3UPYIOIIUX
KOHCTPYKTOPCKYIO JI€ATEIbHOCTb.

Cucrema BKJIIOYAET B CeOsI:

1. IlapameTrpuyecKyro 4YepTeKHO-KOHCTPYKTOpPCKyro cucremy KOMIIAC-
['PAOUK ¢ 60sbIIUM KOJTUYECTBOM MPHUIIOKEHUI;

2. Cucremy TpexmepHOro TBepaoTeabHoro npoekrupoBanus KOMITAC-3D;

3. CucrteMy npoekTupoBaHus TexHoJoruyeckux mnpoieccoB ABTOITPOEKT;

4. Paznuunbie Moaynu (OMOTUOTEKH), T.€. NOMOIHUTEIbHBIC MPOTPAMMBI JJIs
BBITIOJIHEHUS CIIEIUATN3UPOBAHHBIX 3a7a4 (pacueT W BHIYEPUYMBAHMUE 3yOUaTHIX,
pPe3b0OBBIX U APYTUX COSAUHEHUH, PA3IMUHBIX CXEM U T.1.).

Cucrema KOMIIAC-3D V7  mo3BoisieT pa3pabarbiBaTh IIE€CTh BHUIOB
JIOKYMEHTOB:

e COOpka - »OTO DOICKTPOHHBIA JIOKYMEHT, TO3BOJISIIOIIMN  BBINOJHATH B
AKCOHOMETPHUH COOPOYHBIE €IUHULIBI U3 TBEPAOTEIbHBIX AeTasield. Pailn ToKyMeHTa
CoOopka umeet pacumpenue *.a3d.

e Jlerajib - 3TO 3JICKTPOHHBIA JOKYMEHT, MO3BOJSIOLIMNA CO3/1aBaTh TBEPAOTEIIbLHbIE
mojenu. @aitn nokymenta Jeranab umeer pacmmpenue *.m3d.

e JIMCT - 3TO AJIEKTPOHHBIN JUCT YepTexa, ohopmieHHsld B cooTBeTcTBUM ¢ ['OCT
2.104-68. Yepre:xk B KOMITACe — 3TO TOKYMEHT, KOTOPBI MOKET BKJIIOYATh B
ce0si MPOM3BOJILHOE KOJUYECTBO BHUAOB (TIOJ BUJOM TOHUMAETCS MPOCKIHs,
BBIHOCHOM pa3pe3 WM CEUeHHE JMOO0 JApyroe u300paxkeHue), TEeXHUUYECKHUE
TpeOOBaHUs, PaMKy W OCHOBHYIO HaJNuCh (IITaMIl), a TaKke pa3IuvHbIC
crieMalibHble 0003HauYeHUs (IIEPOXOBATOCTH, CBApHBIX IIBOB, JOMYCKOB) U T.I.
JIist Ka)xaoro BUa MOKHO 33/1aBaTh COOCTBEHHBIN MaciTad (HampuMep, OCHOBHBIC

MPOEKIIMU MOTYT BBHITIOJNHATHCS B MacmTadbe 1:2, a BBIHOCHOE CEUCHHE — B
Mmacmtabe 4:1). ®@aiin nokymenrta Jluer umeet paciupenne *.cdw.
e dparMeHT - DOTO YHUCTHIM OAJIGKTPOHHBIM JHUCT O0€3 paMOK, Ha KOTOPOM

BBINIOJIHAIOTCS Tpaduueckue paboThl, T.. MparMeHT OTIUYAETCS OT 4YepTexa
OTCYTCTBUEM OOBEKTOB oQopmieHusi. DparMeHT NOAXOAUT [JIsi XpaHEHUs
U300paKEHUM, KOTOpbIE HE HYKHO OQOPMIISATh Kak JUCT 4YepTexa (ICKU3HbIE
IPOPUCOBKHU, pa3zpaboTku u T.1.). KpoMe Toro, Bo pparmenTax ygoOHO COXpaHSTh
CO3/IaHHBIEC TUIIOBBIC PEIICHUS U KOHCTPYKIUU JJIsI OCIEAYIOIIETO UCTIOIb30BaHUS
B IpYTUX JIOKyMeHTax. Takum oOpa3oM, pparMeHT MOKHO CPAaBHHUTH C YEPTEKOM,
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y KOTOPOT'O MMEETCSI BCEr0 OJMH BU B MacmTade 1:1, a Bce 00beKThI 0hopmiteHuHs
yepreka (paMKa W IITaMI, TEXHUYECKHWE  TpeOOoBaHUS, HEyKa3aHHas
IIEPOXOBATOCTh) OTCYTCTBYIOT. DparMeHThl O4YE€Hb YIOOOHBI Is OOMeHa
reoMeTpudeckod HHGOpMALUe MEXIy pPa3TuYHBIMU YEpTekKaMU, a TAKKE JIs
COXpaHEHUs TUIUYHBIX KOHCTPYKTHMBHBIX pEHICHUH, KOTOpbIe MO KaKUM-THOO
npUYrHAM HEeYJJ00HO 0OpMIIATh B BUJIE 3aKOHYEHHOTO yepTexa. Dailn 1okyMeHTa
dparMeHT UMEET pacimupenue *.frw.

¢ TekcTOBBIN JOKYMEHT - 3TO 3JIEKTPOHHBIN JIUCT, 0(OPMIICHHBII B COOTBETCTBUU C
I'OCT 2.104-68 ¢ OCHOBHOM HAIIHUCBIO JUISI TEKCTOBBIX KOHCTPYKTOPCKHX
JOKYMEHTOB. TekcroBo-rpapuyeckMid JTOKYMEHT MOXET COCTOSTh W3
MIPOU3BOJIBHOTO KOJIMYECTBA CTpaHuIl TEKCTAa, COTPOBOKIAFOIIUXCS
wutrocTpauusiMu B popmate ueprexend win pparmentoB KOMITAC. s yno6Hoi
paboThl ¢ TekcToBO-rpaduueckumMu gokymeHtamu B coctaB KOMITAC BkirodyeH
MOITHBIN TEKCTOBBIM PEIaKTOpP, BCE €ro BO3ZMOXKHOCTU JIOCTYIIHBI U MPU OOBIYHOM
BBO/JIC TEKCTOBBIX HAJIIMCEH HA MOJIC YePTEXKa, a TAKXKE MPU CO3aHUU TEXHUUECKUX
TpeboBanuii. Paiin KoHCTPYKTOPCKHUIl T0OKYMeHT uMeeT pacimupenue *.kdw.

o Cnenuukanms - 5T0 JIEKTPOHHBIN TOKYMEHT, OOPMIICHHBIM B COOTBETCTBHUH C
I'OCT 2.108-68. daitn nokymenTa Crnieunpukanus vMeeT pacIIuPeHHUE *.Cpw

BXOJ C CUCTEMY «KOMITAC-3D V7 Plusy

[Tocne BriroueHus nepcoHanbHoro kommnetorepa (I1K) mpoucxoaur 3arpyska u
HacTpolka omneparroHHoN cucteMbl WIiNdows, Ha3HaYeHHE KOTOPOH — YIpaBlCHHE
paboToif KOMMBIOTEpAa, W Ha DJKpaHe u3o0paxkaeTcsi padoumii CToJ, TIIE
pacrionaraeTcs pJibIKu rporpamm (puc. 1)

[Ipu paboTe OCHOBHBIM YCTPOWCTBOM YyKa3aHUS SIBIAE€TCS MbIlb. OCHOBHOMN
GyHKIMEH MBIIIN SBISETCS YIPaBIEHUE YKa3aTEJIeM MBI — KypcopoMm. JleBas u
MpaBasi KHOIKA CJIYXaT JUIsl Pa3HbIX LIEJIei:

o Illenuok JieBoil KJIaBMILEl MbIIIM — BBOJ MHGOPMAIMHU B MaMSTh
KOMIIBIOTEDPA;

e [llesyoxk mnpaBoM KHONMKOM — BbI30B KOHTEKCTHOIO  MEHIO,
MOKA3bIBAIOIIETO BO3MOXHOCTH YIPABJIEHUS BBINOJHIEMON B JAaHHOU
MOMEHT ONEpaIUECH.

OcHOBHOI (yHKIIMEW MBIIIU SBISACTCS YIPaBICHUE yKa3aTeleM MBI —
KypcopoM. Kypcop ucnosib3yercs j1s1 BBIOOpa U aKTHUBU3aUU 0OBEKTOB HA IKpaHE,
paboThl C MYyHKTaMH MEHIO, pa3MELICHHUs W BbIAENCHUS TekcTa U T.J. OCHOBHBIE
IPUEMBI, KOTOPbIE UCIIONB3YIOTCS MPU paboTe C MBIIIbIO, onucanbl Tabnuie Nel.
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Taommma Nel

IIpuem ITociienoBaTeILHOCTD AeCTBUIA

[lenkHyThH brIcTpo HaXaTh U OTHYCTUTH KHOIKY MBIIIN

JIBaXk b1 IICTKHYTh JIBaxx 161 OBICTPO HAXKATh U OTIYCTUTh KHOIKY MBIIITH

ITepeTamuth ITepemecTuTh Kypcop, mepeMeliasi Mbllllb ¢ HaKaTOH
KHOIIKOU

[leperamuth 1 oTHycTUTH | [loABECTH Kypcop MBI K OOBEKTY, HAXKaTh KHOIMKY
MBIIIM, MEPETAlUTh Kypcop OTIYCTUTh HaXaTyIo
KHOIIKY.

VYkazarb [logBecTn Kypcop MbIIIM K OOBEKTY, HaXaTb U
OTILYCTUTbH KHOIIKY MBIIIIH.

Boiitu B «K KOMIIAC» M0KHO HECKOJIbKHUMH CIIOCO0AMMU:

1.Haxxate Ha kHOmKy «Ilyck» Ha pabGoueM crtojie, mosSBUTCS [ J1aBHOE MEHIO
omeparronHo cucreMbl WIndows, B KOTOpOM cCjeayeT BBIOpPAaTh CTPOKY
IIporpammsbl. B packpsiBiieMcs noamento Bbiopats ctpoky ACKOH — KOMITAC-
3D V7 Plus u cnenath ABOWHOM IIETYOK JICBOW KHOIIKOM MBIIITH HA SPJIBIKE CUCTEMBI.

gc’h
2. CnenaTh JBOMHOM IEITYOK HA SIPJIBIKE CHCTEMBI , PacIIOJI0KEHHOM Ha
pabouem croiie (puc.l).

& W

il (o)) [ S [ EESETTE [ElEHESE

HpJ’IHK CHCTEMBI

GRS MERTE] Rihie el [EXGE

0 i 1 e | Y

‘ﬁ Windows Update | KOMTAC-3D V7 Plus
=?KJ AKTHBALMA YWindows () ACD Systems R
@ BeIBop Mporpart Mo yHMomHaH e T Doctor Web »
W i ) K-Lite Codec Pack s
T2 Katanor Windows g
T WINRAR 4
@ OTKPBITE AckymeHT Office lj ABTO3ADY3KA »
C034aTb dokymeHT Office |ﬂ L lj KOMOAC-2D W7 Plus ¥ |
i) Wrpwl v
(7] /) KoMnAC 5.11 8
;: OCKyMEHTE v | CpepcTsa Microsoft Office *
— - ] CTaHAADTHEE L4
2 D HacTpolika ’ a AP
o & Internet Explorer
= . . .
iy - Ham ' Microsoft Excel
b
g_.— € Cnpaeka 1 noaaspKa Microsoft PowerFoint
W] Microsoft wWord
% & BeronuTe.. MSM Explorer
0
=
= __J 3aBeplleHie ceaHca AQMAHMCTPAaTOD. ., ) outlook Express
g @ BEIIHOHATE KOMMBHOTED '}'1 Windows Messenger
—! C'} MpowrpeBaTens Windows Media :
m et VAANEHHEIA MOMOLLHMK ,Iyﬂ A 14:57

Puc.1 Pabouunii cTo
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[Tocne 3amycka cuctembl «Kommacy Ha 3KpaHe OTOOpa3UTCS TIaBHOE OKHO
CHUCTEMBI, Ha KOTOPOM IPEACTABIIEHbI JJIEMEHTHI YIIPABJICHUSI CUCTEMOM (puc.2).

CTpoka T1JIaBHOTO MEHI0 CHCTEMBI pACMOJOKEHa B BEPXHEW YacTH
IpPOrpaMMHOTO OKHA, Cpa3y IOJ CTPOKOM 3arojoBKa — Ha3BaHUS CHCTEMBbI:
KOMIIAC-3D V7 Plus. B Heli pacroyio)keHbl BCe OCHOBHBIC MEHIO CHCTEMBbI. B
KQKJIOM M3 MEHIO XPaHITCS CBA3aHHbIE C HUM KOMAaH]IbI.

IMaHens ynpaBJieHHs PacrojioK€Ha B BEpXHEH YacTH OKHA CHUCTEMbI O]
CTPOKOW TJaBHOTO MeHI0. B Hell coOpaHbl KOMaHIbI, KOTOpble HaumbOJee YacTo
YHOTPEOJIAIOTCS MPU PabOTE C CUCTEMOM.

KHnomnka «3akpbITh
[anenn nporpaMmy»

Crpoka
TJIaBHOTO

YIIpaBICHUS W

=10

< KOMIMAC-3D ¥7 Plus

S Daiin BMa  Cepewc  Crpaeka  BHANMOTERM

O™ 8kt se B, .

FMEHT

Knonka «Co3naTts
| moxyment» yermo | Wagnone |

Ueprex P partieHT T eKCTOBLI JOKYHEHT
B Creuveumkaums [ Coiopra Herane

(1] OtreHa Crpaeka

Puc.2

UtoObl BBIATHM M3 CHCTeMbI IPU OKOHYAHWU PabOTHI MOCIE COXpPaHEHUs
yepTexa B MaMsITH KOMITbIOTEPa, MOXKHO:
1) lllenkHyTh MO KHOMNKE «3aKpbITh MPOrPaMMYy» B BEPXHEM IMPABOM YTy
sKpaHa (puc.2);
2) IIpu nomoru meHio Paia—>Beixon;
3) Habopowm c¢ kinaBuarypsl Alt — F4.

NCIIOJb3OBAHUE CUCTEMbI ITIOMOIIN
[Ipy BO3HWUKHOBEHHMH 3aTPyJHHUTEIBHBIX CHUTYyallMii BO BpeMs padOTHI ¢
CHUCTEMOU BbI MOXKETE OBICTPO MOJIYYUTH HEOOXOAUMYIO CIPABOYHYIO WH(HOPMAITHIO
CIIeMYIOIUMHU CTIOCO0aMM:
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e Haxumas knasumry F1

7
e Br3biBasg komMaHAy Ha cTpaHule MeHio CrpaBka - =

2
e Haxxumasl KHONKY Ha TaHENW YHPaBICHUS J OTa mojcKaszka Io
o0BekTaM pabodero sKpaHa, T.e. HEOOXOIMMO TAKXKE yKa3aTh HYKHBIN
OOBEKT.
e C IOMOIIBIO SAPIBIYKOB-TIOICKA30K, JUISI TOSIBIICHHSI KOTOPBIX TIOBEIUTE
Kypcop K MHTEpeCyIolleld Bac KHOIMKE M 3aJepKUTe Ha HEKOTOpPOe
BpEMsI.

CO3JIAHUE JINCTA YEPTEKA

JInst BBIBOJIA HA KpaH HOBOIO JIMCTA YEpTEka HYKHO LIEIKHYTh [0 KHOIKE
«Co3aaTh I0KyMeHT», OTKpoeTcs OKHO « HOBBIN JOKYMEHT)», B KOTOPOM CIIEAYET
HIEJIKHYTh 110 KHOMKe «YepTtea» (puc.2). Ha skpane nmosiButcsa imct ¢popmara A4,
PacIoJIOKEHHBIN BEPTUKAIBHO (pHc.3).

Q KOMIAC-3D V7 Plus - [Ye pre: BE3 MMEHHA -=CHecTesHblH Bxa]

dain  Pegaktop  Beigenmte  Bua  Brraeka  WHCTpwmeHTel  CneuwuicaumAa  Cepemc CkHo  Cnpaska  BrbnnoTerd - X

F: Blfo 2. Q& Q @lowss - [H /. =

v o |- 22 B L I Ep Y%[ssaee] 47 ||

&
0

o
=

Bt o

KommnakTHas HHCTpyMEHTAJIbHAS
MaHEeIlb

BER>SYES

o)
= = =

=
s b
[

i === ﬁ

044220

1%

F LTE. AokywmeHTl - Micrasa, ..

Puc.3 Co3ganue nucra yeprexa

Ecin menknyte mo 3akiajake «lIadjmoHbD», TO U3 UMEIOUIETOCsS MepeyHs
MO>KHO BBIBECTH Ha DKPaH JIUCTHI YepTeka paznudHbix ¢popmaros (puc.4). llladaon —
9TO CO3J]aHHAsl paHEe 3aroTOBKA JOKYMEHTa, coqepikaiias odhopMiieHne, HAaCTPONKH,
00BEKTHI U T.1I.
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¥ LafinoHe! [ MaTepHank

e[27] MaTeprans @MEBMBHHE 08 MsMEHEHKM A4 neps, nmcT.cdt
@Mssememe 0 HEMEHEHHH A4 NOCA, NHCTELCdE
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%KUHCTD.
%KDHCTD.
%I{UHCTD.
@KDHETD.
@KQHCTp.
@Koﬂﬂp.
@ﬂHCT PEMHCTRALMH H3MEHEHMA, Cdb
@F‘aﬁ. UEPTEW SA3HMA M COOPyseHMA Al,cdt
@TBKCT. A0kyH, ANA CTPOHTENRCTES, kdt
@qemem CTPOMT. H34. Al nepe. nmucT.cdt
@Hemem CTPOMT, M54, Al nocn, amctencdt

FEynn. cnedmdn No BapMaHTy A.spk
rpynn. creukdr, No eapaHTy B.5pt
ADKYMEHT - NPOCTaEA cneurdMiaumna. spt
yepTex A3 ropks, neps, nucT.cdt
UepTew C Tabn, MM, A4 neps, nMoT.cdt
qepTew © Tabn, 13k, &4 nocn, aMcTel.cde

{6

OTrieHa LCnpaeka

Puc.4 Oxno Mmeuro «l11ada0HBI»

KHOIIKH YIIPABJEHUA COCTOAHUEM OKHA TOKYMEHTA

Cucrema KOMIIAC-3D V7 Plus mo3Bsosiser paboTaTh OJHOBPEMEHHO C
HECKOJIbKUMH YepTeaMU OJHOBPEMEHHO, MPU 3TOM Ha DKpaHE MOXKET, Harpumep,
MOJHOCTBIO OBITH MOKAa3aH OJAWH W3 JUCTOB, a JpPyrue OyAyT CBEPHYTHI B BHJIEC
KHOTIOK, PacIoJIOKEHHBIX BHU3Y AKpaHa. UTOOBI CBEPHYTH JIUCT UEpPTEkKa, HAKMUTE
Ha KHONKY «CBepPHYTb», IOKa3aHHYIO Ha PUC.S.

_lelx—
=

Kuonka «3akpbITh cucremy»

=
=
Kuonka «3akpbITh JOKYMeHT»

Knonka «CBepHyTH

L

Puc.5 KHomnku ynpasieHUs COCTOSHUEM OKHA

I[J'I?I TOT0 YTOOBI BOCCTAaHOBUTH YCPTCIK U3 CBECPHYTOTO AO KHOIIKH COCTOSAHUS,
MOXXHO HJIM JIBa pa3a ICIKHYTb 110 HAa3BAHWIO KHOIIKH, WMJIW IICJIKHYTL IIO ITYHKTY

[ L\

«Pa3BepHYyTH

Knomnka

o Ye pre... E”E|gl

Knonka «3akpbITh
TOKYMEHT»

Puc.6
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[To oxoHuaHuiO pabOTHI HAJ YEPTEKOM OKHO JOKYMEHTa 3aKpbIBACTCS C
MOMOILBIO KHOMKU «3aKpbITh AOKYMeHT» (puc. 5 u 6).

BbIBOJI HA DKPAH COXPAHEHHBIX B MIAMSITU KOMIBIOTEPA
YEPTEXEMN

OTKpbITHE COXPAHEHHBIX JOKYMEHTOB BO3MOXKHO CJIEIYIOIIMMHU CIIOCOOAMMU:
1. IIpu nomoiu MeHo Daiia —> OTKPBITH

u
2. Ilpu nomomn KHONKH «OTKPBITH) g IIaHEJIN NHCTPYMEHTOB.

B o00oux ciaydasx OTKpBIBA€TCS OKHO IS BbIOOpa OTKPBIBACMBIX (ailioB
gepTexei (puc.7).

KHomnka oTKDBITE .
D KHormku, yipaBIsiomue BeJINIHHON

-3D ¥7 Plus - [YepTexn: BE3 MMEHM1{ aemopes
PeaarTop  BelaenwiTe  Bwa  BoTaBka  MHCTPyMeHTEl  Coedmd A CepEMc  OkHo  Crpaeka  BMGRHOTERM

L-EE ek tam s B K. QAR @loss [ ¢ B T¥E.

=10l x|

- FX

Ll Manka: I |5) Samples j [ il
\)IPipe valve Bush.m3d Sealing ring.m3d
) Progressive die Gear-shaft.m3d Sleeve nut.m3d
HepaeHue \_TJREDUCER Handle.m3d @ Spindle. a3d
UL | ) shaet mekal Raster,cdw Spindle. rm3d
m‘. 12020.C0% SAMPLE1, CDW Yalve bady.m3d
B 12070, 5pw SAMPLEZ, CDW Yalve bonnet,m3d
Pafiouui cTan 2405.C0W SAMPLES, CDW B valve.a3d
(=] 12406, Cow SAMPLE,CDW Yalve.m3d
@ 12407, COW SampleFPlan. cdw 1 2405.C0'W
(=] 12604, COW Seal.m3d
ﬁ 12605, C0W Sealing ring-2.m3d
@ 12805.C0W Sealing ring-3.m3d
Binoculars.m3d Sealing ring in asm.m3d
[ BolkaioumTe npoctoTp
Wws daiina: |12405.00W | Drxpors |
Tun galinoe: IKEIMI'I.-’-‘-.I:-,HDKQMBHTbl [*.cdw, " frew, " kdw, “.spj OrrieHa |

™ Toneko yreHue

Puc.7 OtkpsiTue (haiiioB COXpaHEHHBIX YepTExKEN
N3MEHEHHUE PASMEPA U3OBPAKEHUSA

Jisa u3MeHeHHsT pa3Mepa H300paKeHHs TOJBKO Ha JKpaHe pacCMOTPUM
HECKOJIbKO KHOMOK naHenu ynpasieHus cuctembl KOMITIAC, ncnonp3yeMbIx ams
ATUX 1eneit (puc.7):

«YBeJIMYUTH MACIITA0 PaAaMKOW» - KHOIKA JJIs YBEJIMYEHUsS YacTH 3KpaHa 0
gl pa3MepoB 3KpaHa paMKOW, 3aJaHHOW AByMs Toykamu 1o auaroHanu. [locre
== BbI30Ba KOMAaHJIbl  BHEIIHWUWA BHJl Kypcopa H3MEHUTCS: OH MPEBpPATUTCS B

NEPEeKpPeCcThe. YKaXKUTE TMEpBbIM Yroj, 3aTeM IepeMelanTe Kypcop s
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JIOCTHKEHHS HY>)KHOTO pa3mepa paMku. Ha skpane Oyznet otobpaxarbes hanToM
paMKu. YKaXute BTOpOil yroia pamku. Macimrabd n300pakeHus: yBEIUYUTCS TaK,
9TOOBI 00JIaCTh, OTpPAaHUYCHHAs PaMKOW, TIOJHOCTBIO YyMeIlajach B OKHE
JIOKYMEHTA.

«YBeJIMYUTH MacmiTad» - KHOMKAa TO3BOJSET  YBEJIUYUTh  MaciTad
al u300pakeHusi B aKTUBHOM OKHE B  OINpEACEHHOE KOJUYECTBO  pas,
YCTaHOBJICHHOE IO YMOJIYAHUIO B HACTPONKAX CUCTEMBI.

al «YMeHbIIMTh MacmTad» - KHOIKa HJIs1 YMCHBIICHU A Maciitada I/I306pa}KeHI/IH
=— Ha JKpaHC.

«CIBHHYTB) - KHOIIKA JIJIsl IEPEMENICHUS SJIEKTPOHHOTO YepTexka 10 dKpaHy Mpu
ﬂ MepeMEIICHNN Kypcopa 1o 3KpaHy. [lociie BbI30Ba KOMaHABI KypCOp MEHSET
CBOIO (DOPMY Ha YETHIPEXCTOPOHHIOIO CTPEJIKY.

«IIpHOIM3UTH/OTAAIUTL» - KHOIIKA [UI YBEJIMYCHUS WA YMEHBUICHUS
HM300paXkeHus: Ha IKpaHe, MO3BOJIAIONIAs IJIABHO MEHSATh MaciiTad, MmpuOIuxKas
WK OTHasse u300pakeHue. [ 3Toro HaXMUTE JIEBYHO KHOIIKY MBIIIM U, HE
OTIyCKasi €€, IMepeMEllaiTe Kypcop B BEPTUKAJIbHOM HampasieHuu. [Ipu

[E]| nBuxenum xypcopa BBepX H300pakeHHME OyeT IUIABHO YBEIMYUBATLCS, B

~ 00paTHOM HANpaBJE€HUH - yMEHbHIAThCsA. LIGHTPOM MaHOPaMHUPOBAHUS SABIAETCS
TOYKa, B KOTOpPOH Oblia Ha)kaTa JieBas KHomka Mblu. Ecnu Bel monb3yerech
MBIIITBIO C KOJIECOM, TO JIJIsl MTAaHOPaMHUPOBAHUSI U300pakKeHUsl BpallaiTe KOJIeCo
MBIIIIH.

Eﬁl «O0HOBUTHL M300paskeHHe» - KHOIKA JIJIsl MEPEPUCOBKU YEpPTEXKa U YIAJICHUS
= "Mycopa" c mosus yepTexa.

@ «Iloka3aTb Bce» - KHONKA JIJIi BBIBOJA HAa JKpaH BCETO uUepTeka WIM BCEX
= u300pakeHuil pparmeHTa.

BbIEOP POPMATA YEPTEXA

['ocynapctBennbiit cranaapt 2.301-68 ycraHaBiMBaeT OCHOBHBIE (hOpMaThI
JIMCTOB YEPTEKEH, ONPEIENIIEMbIE pa3MepaMy BHETHEN PAMKH.

O6o3HaueHnne hopmara A0 Al A2 A3 A4
Pasmepbl cTopon ¢opmata, | 841x1189 | 594x841 | 420x594 | 297x420 | 210x297
MM

®opMmat A4 MOKET pacnoliaraThCs TOJIBKO BEPTHUKAIBHO, BCE JIpyrue (hopmaThl
MOYHO pacnoJjiaraTb Kak BEpTHKaJIbHO, TAaK U TOPU30HTAJIBHO.

Jlnst BBIOOpa HEOOXOAUMOTO JUIsl YepTeka opMara HEOOXOJUMO BBITOJHUTH
CJIEAYIOIIUE ACHUCTBUS:

1. BeBate koMmanasl CepBuc — Ilapamerpsbl...- Texkymmid uyeprex -
IMapametpsl aucta — @opmar (puc.8 u 9).
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. KOMIMALC-3D ¥7 Plus - [Yeptesx BE3 MMEHM1{aemopesm)

>CUCTEMHBIA BMA]

Dafin - PeaakTop  Boigenute B

O-2d @ %@ oo Bfv N,

BrTaeka MHCTpyMeHTEI  Coewvdmeanms

Q8 g ¢

triso -]/ W0 [-] £

|'| o...+0 - L | T3 "%

I

L2 Ed

T b [Toard P SE PR Tartar |

T T ]

Cepeic | OkHo  Cnpagka  BMmAnMoTekk

=10l x|

- ax

-

Cpynned.,. .

OEEEAMHMTE B HEKPOINSHEHT
MZMEHHTE CTHAE. ..

MZMEHHTE CNOM. ..

CYHCTHTE GioH

COCTOAHKA EMACE. ..

MNapaMeTpel TEKYIWETD BHAS...

HzmephTE

ML

THMEl aTPHEYTOE. ..

CTHIA OHHAA, .,

CTHAM WTRHXOEOK, ..

CTHAM TEKCTOE. ..

THIME! DEHOEHE H3AMMCEM. .,

QpOpMAEHHE YEPTEXEH. .,

OhopMAEHHE TEKCTOBBIX A0KYMEHTOE. ..

CTHAM COELMEHEALHA,
KanekynaTop

MNpodknk...

HacTpofika mHTepdeica. ..

Chrl+Q

MaparaTpbl. ..

|j

|I'Iapamewb| CHETEMBI M TEKYILEMD AOKYMEHTA

Exa nprnoxerHa. ..

Hnye| 5 8 © (@

ﬁ 1. Cee... | ‘:g HP Las... | I BpxHnos | @KHL’II’A... ”@ KOMIT... Docl.d... |

Puc.8 Bribop ¢popmara

my
=D 11:14

C nomolpl0 OKHA, M300pa’KEHHOTO Ha pPUC.8, BbIOMpaeTcs HeoOXOAUMbIN

dopmar u ero opueHTauus. _
Qrocere

Cucrera I HoEble AOKUMEHTEI | SRYWMA HEPTEH | T ekywes okHO I

21X

- lepokoBarocTe

- OTKAOHEHHA SOPMEl W Baza
- Jaronoeok, TAG LG

- Auedika Tat s

- JTUHUA paspesasceusHHA

- CTpenka BsrnAga

- [MHUA paspoiBa

- [NeperpriBamnWMECs DFLEKTEI
[+~ Of0sHAYEHHE HSMEHEHKA

= NapareTpel mMcTa

: ' OpAST

“Bug

- 0cHOEHEA Hannuce

- OepopraneHue

- Pasfiverue Ha soHb!

- T EfHMYECKME TPEO0BAHHA
- HeykasaHHanA wepoxosartocTs
- TafiHua HaMEHEHHA

- [aDameTouEaLHA

2l

P oprat nucTa

% CTaHaapTHER

O fiosHaseHue
Ad - " ropUBOHTabHaA
K parHocTe

(¥ BepTukansHas

—

OpmeHTaUMHA—————

il

= MNonesoearenecrmi

W iprHa,

|2‘I 0.0 Bricama, IZS?.EI

=

ak | OTrieHa

| Crnpaexa |

Puc.9 Bribop hopmara uepTexa U ero OpueHTAIUH

31



3AIIOJJHEHUE OCHOBHOUW HAJIIMUCH

OcHOBHasi HAJIMKCh TMOSBIISIETCS U Pa3MEIIACTCS HA YEPTEKE aBTOMATHUYECKHU.
Jlns mepexona B peKUM 3aIMOJHEHUSI OCHOBHOM HAJIIMCU MOYHO BBINIOJIHUTH OJTHO U3
CHENYIOIINX ICUCTBUM:

1. JIBOMHOM IIETYOK JICBOM KHONKOM MBIIIM B JIOOOM MECTE OCHOBHOM
HaJIHCH,

2. BozBath koMaHay BeraBka — OCHOBHasi HAANHUCH.

B pexuMme 3amojiHEHUsT OCHOBHOW HAJIMKMCU €€ BHUJ HU3MEHHUTCS — TPAHUIIBI
STYEEK BBIJCIATCS IITPUXOBBIMU JTUHUAMH (puc.10).

=ik L;g
3
Knonka «Co3parsb ﬁ
5
o
i - i
pank uemd N G § Sadn {omal
WPasaad{Hbasafl : :
S| bl Yflempab
& | Txonmo i
= :H : : : B :
WS ! —1 - [oyma =11
% Komupobor Pogprom A4

Puc.10 3amnosHeHWe OCHOBHOM HAIIIUCH

IIudp yepTexa BKIIOYALT B CeOS CIETYIONTUE Pa3ICIIbI:

KI' — na3BaHue IUCHMIIINHGI;

01 — mopsiAKOBBII HOMEp T1abOPATOPHOU PaObOTHI;

10 — uHaMBUYaIbHBI HOMEP BapyaHTa BHITIOIHAEMON PabOTHI,
01 — mopsAAKOBBIN HOMEP YEepTEKa.

3anosHUB Bce Tpadbl, HAKMHUTE KHOIKY ﬂ Co3narb 00beKT s
COXpaHEHHS B MaMSITH KOMIIbIOTE€pA CJACJIAHHBIX 3alKMCEel U BBIXOJA U3 PEeXKUMA
3aII0JIHEHHUSI OCHOBHOM HAJIIIMCH.

COXPAHEHUWE YEPTEXEMN

CoxpaHuTh BbIYEPUEHHBIE YEPTEKU MOKHO:

e npu noMouy MeHro Maita—>CoxpaHuTh

WIH
® [IpU MOMOIIY KHOTIKU = HaHEeI UHCTPYMEHTOB.
B otkpeiBmiemcs okue (puc.11) coznaiite HoByto nanky. Ilanmka — 310 kaTanor
JUIsL XpaHEHUs] OJTHOTUIIHBIX (ailioB (JOKYMEHTOB), UMEIOLIUI ONpEAeIEHHOE UM,

rae OyayT XpaHUTBhCS BCE BBIUCPUYCHHBIC B TIPOIECCe OOYUYEHHUS Ballld YEPTEKH.
[Tanke mpucBoliTe UMs (CBOIO (DaMIITHIO) U COXPAHUTE B HEW CBOM YEPTEXK.
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Co3nanue HOBOM MaIKKh

Yiamure HmA hakna ona zanMcH

Mank.a: | ) Samples ﬂ & Ef( =
5. IC)MeaHoE
HenaeHue
AOKYMEHTE
([
Pafouui cron
—_) P aFin QoKyYMEeHTa He HalfaeH B
0aHHOM Nanke.
b 0w gokyreHT el
:‘EJJ‘E [ BeKAKNATE NpOCHOTP
Mo korneTER
g kA palina: |K|3bII.IJKa j CoxpaHuTe |
CeTerne Tun paina: |KDMI’I.&C-'—IepTemM [F.cdw) ﬂ OTreHa
OK PYHEHME

Puc. 11 Coxpanenue ueprexeit

NHCTPYMEHTAJIBHBIE ITAHEJIN

Ha KommnakTHoil maHenam (puc.12) pacnonaratroTcsi KHONKH TMEPEKIIOUECHUS
I BbI30Ba HMHCTpYMEHTAJIbHBIX IAHeJel, COAEp)KAllMX KHOIKM BbI30BA
Pa3IMYHBIX KOMAHI.

Pa3Mem,1J PenaktupoBanu I/I3MepeHm’1J

AccolaTUBHBIA

T'eomeTpus

ITapamerpuzanu Brinenenne

O6o3HaueHUS

Puc.12 KommakTtHasa nmaHeEb

Pacnonoxkenue W cocraB HEOOXOJUMBIX KHOIIOK IaHeNed BblOMpaeTrcs
M0JIb30BATEJIEM CAMOCTOSITEIBHO B 3aBUCUMOCTH OT BU/Ia BBITIOJIHIEMBIX PaboT.

Ha wunctpymentansaoit nanenu ['eomerpusi (puc.13) pacmonokeHbl KHOMKH
BbI30Ba KOMaHJ JUIsl MOCTPOCHMS T'€OMETPUYECKUX OOBEKTOB. [l BKiIIOUEHUs
OoTOOpaXeHHsI €€ Ha JKpaHe CIyKUT koMaHia Bua - IlaHequ MHCTPYyMEHTOB —
I'eomeTpus.
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QLA NNO 2§ | &

Puc. 13 NuctpymenTtanbHas nanens I'eomeTpust

NHCTpyMEeHTaIbHAsA IMaHENb, HA KOTOPOM pACIOJIOKEHBI KHOIIKM BbI30BA
KOMaHJl Il TPOCTAaHOBKM pa3MepoB, HasbiBaerca Pa3mepnl (puc.14). [ns
BKJIIOUCHHUS] OTOOpaKeHMsI €€ Ha DJKpaHe CchnykuTr komaHaa Bua - Ilanenam
HHCTPYMeHTOB — Pa3zMmepsl.

PﬂEHEphI

I*'L@F"Jﬂ.tiflzﬂ

Puc.14 WuctpymeHTanbHas naHens Pazmepsl

PenakTupoBaHue — WHCTPYMCHTAJbHAS TaHENb, HA KOTOPOUW PaCIOJIOKEHBI
KHOIIKA  BBI30Ba  KOMaHJ  PEHAKTHPOBaHUS  (M3MCHCHHS,  HCIIPABJICHHUS)
reoOMeTpUYeCKnX 00BeKTOB (puc.15).

Penak THPOEAHHWE

Eﬂ&ﬂnﬂ%fﬁiw -----

Puc.15 HuctpymenTaneHas nanens PejakrupoBanue

Ha wuHctpyMeHTanbHOW maHenun QO0o3HaueHuss  (puc.16) pacroiaokeHbl
KHOIIKY BBI30Ba KOMaH/| POCTAHOBKH Pa3IMYHbIX 0003HaUEHUH (pa3pe3oB, CEUCHHUIH,
BUJIOB, LIEPOXOBATOCTEN U T.1I.).

O603HaYeHWnA

TE Y IAELCMLE @29

Puc.16 NuctpymenTtanbHas nanens QO0o3HaveHust

e R A N = e !
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Puc.17 NuctpymenTansHas nanens Illapamerpuszanus

[Tanens (puc.17), HA KOTOpPOUl PaAcHOJIOAKEHBI KHOMKHU Ji BbI30BA KOMAaH]I
HAJOXKEHUS CBS3€Hd W OTpaHWYCHUH HA TEOMETPUUYECKHE OOBEKTBI, Ha3bIBACTCS
IMapamerpuszanus.

WMamepenwa (2D}

[LEGE: 8 < QRS RS

Puc.18 NHcTpyMeHnTanbHas nanens U3mepenust

Ha wmHcTpymeHTanmpHON naHenn M3mepeHusi pacnoyIOKEHBI KHOIIKM BBI30BA
KOMaH]1 pa3IM4HbIX u3mMepeHuit (puc.18).

!DIJEJI:IJLQQL.. ‘ﬂ [ ':'ﬂ E-T_Ij -y
Puc.19 HuctpymenrtanpHas nanens Belaeaenue
HNucTtpymeHTanbHas naHenb (puc.19), Ha KOTOpOMl pacmoaoKeHbl KHONKH st

BbI30Ba KOMAaH]l BBIJCJICHUS OOBEKTOB TIpadUuecKuX JTOKYMEHTOB, HAa3bIBACTCS
Beigesaenue.

Bl = & 50 s 1[50

Puc. 20 MncTpyMeHTanbHas aHelb ACCOIMATHBHbIE BU/AbI

Ha manenmn AcconuaTuBHbIE BHAbI PACIOIOKEHBI KHOIKH BBI30Ba KOMaH]
TSl co3nanust BUIoB (puc.20).
HNPUEMbBI IIOCTPOEHUA TEOMETPUUYECKUX OFBEKTOB

K ocnoBHbIM TeomeTpuueckum o0bekTaMm B cucteme KOMITAC otHOcsATCS:
® TOYKU;
MIPSIMBIE;
OTPE3KHU;
OKPY>KHOCTH;
AYTH,
MHOT'OYTOJIbHUKH;
® IIITPUXOBKH.
Knonku /17151 BI30Ba KOMaH BEIYEPUUBAHUS TEPEUUCICHHBIX TEOMETPUUECKUX
00BEKTOB pacmoJiokeHbl Ha TTaHenu ['eomerpus (puc.21).
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BcnoMorarensHas
npsiMast

IlocTpoenu
€ TOYeK

[IpssMOyrosbHUK

I OHME WiHA

>

"E "E EIl
PRrACK AR U TR I = 4 E E S N
Otpesok OKpYKHOCTB | ’_\CBHHMH ’_C/KDVFJ'ISHI/IG IIItouxoBka |

Puc.21 Ilanens I'eomeTpust

BBIYEPYHUBAHUWE BCIIOMOT'ATEJIBHBIX ITPAMbIX

PacmeeHHaﬂ naHeab BcecmomoraresibHbIE NnpsAMbI€ Ha HHCTpYMeHTaHBHOﬁ
IIaHCJIN FCOMeTpI/IH IMTO3BOJIACT IIOCTPOUTH PA3IINYHBIM o6pa30M PaCIIOJIOKCHHBIC
BCIIOMOI'aTCIIBHBIC IIPAMBIC, HCIIOJIb3YCMBIC JIA IIPCABAPHUTCIBHBIX HOCTpOGHI/Iﬁ

(puc. 22).
il B/ B =

Puc.22 Pacmmpennas nanens BenomoraresabHasi npsimast

UepHblli TpPEyroJbHUK B YIJIy KHONKHA T[OKa3bIBA€T, YTO KHOIKA
pa3BOpauMBaETCs, T.€. UMEETCS PaCIIMPEHHAs MMaHeNb. BO3MOKHO TOCTPOCHHUE:
BcenomorarensHOM IPAMOM B YKa3aHHOM TOYKE IO YIJy €€ HAKJIOHA,
['opu30HTAIIBHON BCIOMOTaTEIbHON MPSIMOM B YKa3aHHOW TOUKE;
BeprukanbHoil npsMoi;

BcenomorarenbHbIX NPsIMBIX, ITAPAIIICIbHBIX YKA3aHHOMN JIMHUM;
BcenomorarensHOM MPAMOM, NEPIICHAUKYIISIPHON K YKA3aHHOM JIMHUM;
PaznmuuHbIX BCIIOMOTraTeIbHBIX KacaTeIbHbIX JIMHUN;

. buccekrpucel yria.

2131;1 MEPEKITIOYEHUS MEXJIYy KHONKAMHU PpACHIMPEHHOW MaHEId CIEAYET
HECKOJIBKO CEKYH/I, HE OTIIyCKasl, 3aJep>KaTh Kypcop Ha OJHOM U3 KHOIOK.

NG A WN
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Kuonka BemomorareabHbIe ﬁ g

mapajuieJ;ibHbI€ MIPSAMBbIC

bazoBas npsmas

.
.
.
uoben [

LN P PR RTINS

. Aanepates

- @ Bl @ [z F'accTu:gHHe|38-2554 |':lru:u'||45-'j | PEEHM
& » o 7‘ \pswan / \ 7

"
GaHenL Paccrosane ot 6a3o0Boit Touxkn
NIPSAMOH

Puc.23 HOCTpOGHI/Ie BCIIOMOI'aTCJIIBHBIX ITAaPaJUICIIbHBIX IIPAMBIX

I[JI?I IIOCTPOCHHUA nmapaJjijieJbHbIX BCIIOMOIaTeJbHbBIX IMPAMbIX

(Mcoabp3yeTcsl KHOMKA ff’ ) CIIeAyeT KypCcOpOM-JIOBYIIKOM, OSIBUBLIEMCS HA SKpaHEe
nocne BKJIOYeHHs] kHomku IlapaanenbHass mpsiMasi, yka3aTb 0a30BbI OOBEKT,
napajuieIbHO KOTOPOMY OyAYyT CTPOUTHCSI BCIIOMOTaTeibHbIE MpsiMble. YTOObI 3a1aTh
paccTosiHMe OT 0a30BOro OOBEKTa OO MapajUIeIbHOW MPsMOM, BBEIUTE HYKHOE
3HaueHue B noje Paccrosinue Ha IlaHenu cBoiicTB (puc.23) WM YKaKUTE TOUKY,
yepe3 KOTOpYI JIOJbKHA TpouTu mpsimas. Eciu TpeOyercs mokazaTh  TOYKH
nepeceyeHnsl BCIIOMOTaTEIbHOM MNPSIMOM €O BCEMH TpapUUECKUMU OOBEKTAMH,

Festir i ﬁ

UCITIOJIB3YETCSI MEPEKITI0YATENb Touku nepecevyeHmus,
pacnosioxkeHHbId Ha [laHes i CBOWCTB.
[To yMomuaHWiO cucTeMa TMpemiaraeT  (GaHTOMBI  JBYX  HPSMBIX,
PaCIONIOKEHHBIX Ha 3aJJaHHOM PACCTOSIHUM 110 00€ CTOPOHBI OT 0a30BOT0 0OBEKTA.
VYmpaBiaeHHE ~ KOJMYECTBOM  TPSIMBIX  IPOU3BOAMTCS C  ITOMOIIBIO

|7 .
MIEPEKITIOYATENS KouunvectBo npsimbix Ha [laHesin ¢cBOMCTB.
Bel moxere 3aduKCUpOBaTH OJHY M3 HHUX WM 00€, IIENKas MBIIIBI0 Ha

HY’)KHOM (aHToMe JIMOO HaXHMasi KHOIKY == Co3narb o0bexkT Ha Ilanenm
CIeNUAJBHOI0 YIIPABJICHHS.

IHaneas cmeumaJbHOro ymnpasieHusi (puc.24) — MOSBISIETCS TOJBKO IOCIIE
BBI30BA KAKOW- MO0 KOMaHIbl W MO3BOJISIET PEAAKTUPOBATh MPOLECC BBINOJHEHUS
9TOM KOMAaHJIbL:
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Beog

COCTOSAHHE

o0BbeKTa
Bxutouenue pexuma
Flu'tu<‘ ABTOMATHYECKOTO CO3JIaHUs 00BEKTa

3allOMHHUTE

IIpepriBanue TeKyiel KOMaH/Ibl

I: ,] CmpaBka

Puc.24 [Tanens crienuaabHOrO YIpaBieHUs

Eciu Obla JONyIleHa OMIMOKa B IMOCTPOEHHAX, TO KHonka & &
O1Mmenuts/IloBTOPUTH TIO3BOJIIET OTMEHUTH (BEPHYThH) MpEAbIAYIEe ACHCTBHE
MOJIb30BATEISI, €CITU 3TO BO3MOXKHO.

JIns BBIXOJ@ W3 KOMAaHIbl HAXXMHUTE KHOMKY @ IIpepBars KOMaHAy Ha
[lanenu cnenuanbHOTO yIpaBieHHUs WK KiaBuiry <EsSc>,

BBIYEPYUBAHUE OTPE3KA

UToOBI MOCTPOUTH OTPE30K, CIEeAyeT HakaTh Ha KHONKY OTpe3ok MaHenu
I'eomerpus (puc.20). Ha Ilanenu cBo#cTB BHU3Y dKpaHa MOXKHO 337aTh JJIHMHY
OTpPE3Ka, YIroJl €r0 HAKJIOHA U CTUJIb.

CTHJIM TEOMETPHYECKHUX OFBEKTOB

FCOMCTpI/I‘ICCKI/IG OOBEKTHI MOKHO BbIUCPYMBATL pPa3JIMYHBIMU 110 CTHUIIIO
JJUHUSMHU — TOHKHMH, CINIONIHBIMA OCHOBHBIMH, INTPUXOBBIMH MW T.[. Ctunb

BBIOMpAeTCs U3 CHOHCKa, pacnosiokeHHoro Ha Ilanenm cBoicTB BHU3Y 3KpaHa
(puc.25).

: I

Knonka OTpe3ok
i Nnnna 94,3353
Yron 708210

(OCHOEHaA

Jcesan
LTpHx0oEaA

— ToHKaA

¥TONWEHHSA

T — - - — MyHkTHp 2

— - —— cesan ocH.

| Ay P
EE— it — — — LUTPHXOBAA OCH.
- BcnomMoraTensHan

————— AnA nkHkM ofipeiBa

Taaaer LT

Apyrof cTHie

[]7144.9554 126,449 | [ir]y2|75.9467 |[215.549 |[] Dauna| 343359 |[Jdran|70.8210 | Crie| L'J\

4 SOTpesoK, /\ —
Knomnka

B A1 PPAE-TRY AN

4-1@
(g )

AM

|}"K6}KP1TE KOHEHYHYHD TONKY OTRESKS Hﬂl‘/ \{E 22 KOOpAHHITEI

ITanens cBoiicTB OOBEKTA

Puc.25 IlocTpoenue orpeska
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TOYHOE YEPYEHUE — IPUBA3KHU

B mporecce paboThl Haj yepTexamMHu 4aCTO BO3HUKAET HEOOXOAUMOCTh TOUHO
YCTAaHOBUTH KypCOpP B Pa3jIM4HbIC XapaKTepPHbIE TOUKU JIEMEHTOB, HHBIMU CIIOBAMH,
BBITIOJIHUTH MPUBA3KY K TOUKaM WM 00bekTaM. JIJisi BbI30Ba 3TOTO AUAJIOTa CIIY>KHUT
KHOIKa YCTAHOBKA IJ100aJbHBIX NPUBA30K (puc.26 u 27), BO3MOXKHO TaKXKe
OTKJIFOYEHHE JICHCTBUS BCEX INIO0ANBbHBIX MPUBA30K, a 3aT€M BKIIIOUCHHUE UX BHOBb B
MPEXKHEM COCTaBe, JUIsl Yero CIYKUT KHONKON 3ampeTuTh/pa3peliuThb AeicTBHE
rJ100aJbHbIX NPUBA30K Ha [[aHenn TEKyIIEro COCTOSHMUS.

KOMIMAC-3D ¥7 Plus - [YepTexn: BE3 MMEHM1{ qeMOpesivM) - =CUCTEMHBIN EMA ]

Pafin PegakTop BeldenmTe  EBWa  BoTaeka  MHCTpYMEHTEl  CneuwdwkauMA  CepeMc  OKHO  Cnpaeka  BMORMOTERH

D-EH 6@ Ll se B K. QaQ Roaus -] & H U E.

SO NS glﬂjma&fx " [or47 1oz,

YcraHoBka

3anpeTuTs/pa3peluTh

Puc.26 YcraHOBKa M OTKIIFOUEHHUE PUBSI30K

YCTaHOBKa rnobansHbIX npyvBAI0OK

B nuskaliwan Todka

CepeguHa
MNepeceyeHue
O kacanue

O Hoptans

O Nocerke

[ Bripaetvearue

Yrnoeaa npHeAska

V' IHHaMUMECKH OTCNERHESTE

v OTofipasars TekoT

™ C yueton BoHOELI CAoeE

= Tomsto Mo BMaMms TOHRAM CETHRH

lar yrnosok NpHEASKM |45.EIEIDEI

Ok | OrtreHa |

[

[¥ Bce npuesskuM [ 3anpetuTe NpHBASKM

Puc.27 YcranoBka rio0aibHbIX MTPUBS30K

TEOMETPUYECKUN KAJBKYJISITOP

Odvenb yHOOHBIM M TOYHBIM BCIIOMOTAaTENbHBIM CPEJIICTBOM OTPUCOBKH
pa3IMYHBIX OOBEKTOB uepTeka SBISETCS HHCTpyMeHT, koTopbii B KOMIIAC 5

Ha3bIBACTCA 2eoMempuUUYeCKuUm KalbKyiamopom. OH 1o3BOJISET

"cHUMATH"

HCTIOCPCACTBCHHO C JJICMCHTOB 4YCPTCIKA Pa3JIMYHLIC KOOPAHWMHATHBIC, JIMHEHHBIE U
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VIJIOBBIE MapaMeTpbl. DTU JaHHBIE HUCIOJB3YIOTCS 3aT€M IMPU IMOCTPOEHUU WIIU
PETAKTUPOBAHUH IPYTUX OOBEKTOB.

KanbkynsaTop 3amyckaeTcs WIEIYKOM MNPaBoii KHONMKU MbImHU. [lepedeHn
BO3MOXKHBIX BAPUAHTOB JIJIsI CHATHS 3HAYCHHUN BapbUPYETCS B 3aBUCUMOCTH OT TOJIS
CTPOKHM IapaMeTpoB, M3 KOTOPOro OBbUT BbI3BaH KajbKyisTop. Hampumep, ecnu
IF€OMETPUYECKUN KaJIbKYJSITOp 3amyllleH W3 TMOJs JJMHBI OTpe3ka, TO OyayT
NPEJIOKEHBl KOMAaHJbl [IJISl CHSTHUS JIMHEHHBIX MapaMeTpoB (IJUHBI KPHUBOM,
PACCTOSTHUSL MEXKTy ABYMsSI TOUKaMU, paJlyca OKPY>KHOCTU H T. 1.) (puc.26), a s
MOJISL yTJIa HAKJIOHA OTPE3Ka MOSIBUTCS MEHIO CHATHSI YTJIOBBIX BeJIMUUH (puc.27).

ArHa kel

OrHa CErMEHTS KWEOH
Mexay 2 ToYsar

MEHAY 2 TOUKIMI H3 KOMEOA

MEXAY AEYMA KMBEIMA

OT TOUKIA 40 KMBDIA »
AuameTp

Pagpyc

Monyocs 3NnMnca k

OrHa cTpokM TEKCTS
Iabapit obrexTa »

Puc.26 I'eoMmeTpuuecKuii KaIbKYJISATOP ISl U3MEPEHUS PACCTOSHUI

HanpaeneHWe NpArMoiR/aTpezKs

HakNoH kacaTensHoN
HaknoH Hoprani

PacTeOp Ay

Mex gy NoAMEIRIOT e
HaknoH ocK =nnMnca

Mo 2 ToukaM (C ock X)

Mo 3 Todkam

Hal'l[:IaEIJ'IEHME CTPOKA TERCTA

Mo TOUKE HA OKDYHHOCTIA/ ByrE

Puc.27 I'eomeTpryecknii KaJIbKyJIATOP JIsl CHATHS 3HAYEHHI YIJIOBBIX BEJIMYMH

BBIJIEJIEHUE, HEPEMEIMEHUE, MUBMEHEHUE W YJIAJIEHUE
IT'EOMETPUYECKHUX OFBEKTOB

1) Jlns Toro 4ro0bl BBIAEIHTH 00BEKT HAa 4YepTeKe, HAIpPHUMEP, OTPE3OK,
CIEeYET:
e OTKIIIOUNUTH KHOIIKY cToll Ha IlaHes M cnenua bHOro ynpaBjieHus;
e [llenkHYTbh MO OOBEKTY — OH BBIJICIUTCS 3€JECHBIM I[BETOM.

2) [lsist TOro 4TO0BI NEPEMECTUTh 00BEKT, CICAYET:
e Brineauts 00bEKT;

L4 3aHeHI/ITb €Tro KypCOpPOM H, HC OTITYCKasd, IICPCMCCTUTH B HY?KHOC MCCTO.
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3) Juist TOro 4ro0sl yaaauTh 00bEKT, CIECIYET:
1. BeiaeauTh 00BEKT;
2. Haxarp Ha knaBunny Delete Ha kimaBuatype.

Jlis ynaneHus pa3iudHBIX OOBEKTOB CIY)KUT MYHKT MeHio Pemakrop -
Yaaaurhb- ..... (puc.28) u KHONKKU Y cedyb KPUBYIO U Ycedb KPUBYIO MEXKIY ABYMSA
ToukaMu (purc.29) Ha UHCTpYMEHTaIbHAas NaHellb PenakTupoBanue (puc.15).

4) JIis1 TOro 4To0bl U3BMEHUTH 00BEKT, CICIYET:

e JlBa pa3za HIEIKHYTb 10 OOBEKTY;
e l3mMeHuTh napameTpsl (IJIUHY, YTOJ, CTUIIb);
e [llenxkHyTh o KHOMKE C031aTh 00BEKT.

LUKOMIMAC-3D ¥7 Plus - [Yeprexn: bE3 MMEHW1{ aeMopexim) - >CUcTEMHBIA B1a ]

E MaAn | PeaakTop | BelaenmTe Bua  BoTaeka  MHCTpyMeHTEl  CneundmikaumAa  CepeMc  OKHO
- =™ OmeennTs CtH+Z By A2 . Q@ G @& 0345 H ‘.
s # [oeTopHTh Shift+alk+Backspace . + v [ "
St s0 HE- L, T I vH|-177.40|| 293,800
e EH, BeipesaTe Chrl T 1
1 Ba Konvposate Crl+Insert —;—‘

. B EBcraenTe shift+Insert !

rFl
n CneuHaneHaA BCTaEKS. .

o
-//, | ¥AanuTE P| BrlAEnsHHEE 00 BeKTEl Delete
@‘ PazbuTe b BrnoMoraTensHse KPHERIE H TOSKH b
=", _:r" BEIPOEHATE MO FPaHHLE = YacTh KpHEOH

o -
© HacTh KPHEOH MEMAY 2 TOHKAMK

@, BhIAEMMTE BCE Ctri4a |7 En BRY
fil OfnacTe
i CaBHC »

“ - aﬁ Packy/CKpYrNEHHE
-\‘ =l Moeopat
-st E] Macwratuposanme COAEPHHMOE DCHOBHOR HAAMHEK

-

= % CHMMETRHA TexH-HEeCkHE TREBOBaHHA

a
@ Komma 4 HetykasaHHy WepoxosaTocTe

POpMaLHA 4

///‘ Aepapmal Ere

Puc.28 Ynanenue o0ObEKTOB

Yceub yacTh KPUBOH

- |

Vceub KpUBYIO MEXKAY ABYMS

Puc.29 PacuiupenHnas nasesns Y cedb KPUBYIO

JUHEWHBIE PASMEPBI
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J11s1 HaHECEHUs TMHEHNHBIX pa3MEpPOB HA MHCTPYMEHTAIbHOU naHenu Pazmepbl
UCITIOJIb3YIOTCSl KHONIKY JIMHelHbIi pa3mep u ABTopasmep (puc.30)

ABTODa3Mep

- X

N
a—ﬂlI/IHeI‘/IIHLII‘/II ?

Puc.30 ITanens Pazmepsi

IIpn ucnonp3oBaHuM KHONKM JIMHEHHBIA pa3Mep CHCTEMa ABTOMAaTHYECKH
IIPOCTAaBUT Pa3MepP, PABHBIA PACCTOSIHUIO, MEXKIY IBYMs YKa3aHHBIMH KypCOPOM
ToukaMu (T1 U T2) IpUBSA3KK pa3Mepa - TOYKAMH BbIXOJA BIHOCHBIX JIMHUMA. TpeThs
yKazaHHasi To4Yka (T3) oOmpeaenser IOJO0KEHHWE pa3MEpPHON JMHUU. ODJIEMEHTHI
YOPaBJIEHUSI CO3JAaBAEMBIM pPa3MEPOM pACIIONAralOTC B TAHEIM CBOWCTB BHU3Y
skpana (puc.31).

I"'opuzoHTaabHO

ITapamnensHO
T \ / \7BGDTI/IK3HLHO

- @ v |68.7781 | 149.953 |[5elrz|134.348 | 215.523 |[ur]r3|134.348 | 215,523 | THHTEKCT 73

B B) TN pasmep ANapameTpel / N\ Jluanor
OpuenTanus BBOJIA
NnaRMANTLIY TUOUMT nazMenHoOn

Puc.31 Bknagka c 3neMeHTaMu YIPaBJICHUS CO3/1aBAEMBIM Pa3MepOM

Jlunelinple  pa3Mepbl ~ MOTYT  pacmojaraTbCsi  NapauiebHO  JIMHUH,
TOPU30HTAIBHO WJIM BEPTUKAIIBHO.

Brxianka Ilapamerpsl CIIy)KUT Ui yOPaBJIEHUS CO34aBAEMBIM pPa3MepoM
(puc.32) u COAEPKUT CIASAYIONINE KHOTKU:

3 S B
B — A
v 4 Pasmep hMapamMeTped /

il

Puc. 32 Bkinanka Ilapamerpsl

II” 1) IMepexirouaTenu, ynpapistoe OTPUCOBKOM MEPBOM U
BTOPOM BBIHOCHBIMH JINHUSIMU pa3mepa.

[ MistyTpH 2) Crmcok, TO3BOJISIFOIINI BRIOPATH BUJI TIEPBOiT 1
—Wr CHapy#H BTOPOI CTPEJIKH pa3Mepa;
#— Saceura
Todka
= 42
— Bes cTpenkk




I~ i

o seromanasecioe || 3) CHIMCOK, MO3BOJISIONIMI YKa3aTh HYXKHBIM CIIOCOO
feB ) Pyunoe pa3MelleHus pa3MEpPHOI HaIKCH.

le—=- | Ha nonke, eneso
la—=2 4| Ha nonke, enpaso
la—0L | Ha monke, eeeps
t*gr " Ha nanke, Bruz

lt— ]
Texer |97 73

Jluajior BBOJa pa3MepHOM HAANMUCH —— I03BOJISIET 3a/aTh HYKHOE
3HaUYECHHE pa3Mepa U HACTPOUTh ero odopmiieHue. lllemyox MbIIM MO 3TON KHOIIKE
OTKpBIBAET OKHO, N300paXkeHHOe Ha puc.33.

Texkct no |HOI HAIOICH I'
pa3mepHoi
P | . TeKeT Nog pastepHON HadNMCbIo
' 7 qucky
ITone E(“ R C M C Opyroi..
narMenuaTn
| 3HaueHuE || 2 | ~SeeTo ‘
‘ EBanuter... |Ih14 ™ Brnowe ‘
|+D,DDDDEI ™ Brnouute
OTkAOHEHHA +
I-D,ZEDDD

Eamtmua | |
W3MEDEHMA J
Texct nocne |,'(45o | ><45°J<~| Yron d)aCKH

Pazrep 6 ckofkax |
" Pasnep & parike € Kpuriety,
r MoguepkHyTE e

BBox cTpok non
8 paSMCpHOﬁ HaAIIUCHIO
2«5 —
[~ McnonksoBaTh No YmonuaHW
ak | OTreHa | Cnpaeta | << |

Puc.33 3amanue pasmepHOW HaAIUCH

o
Knonka AsTopa3smep I03BOJISIET TOCTPOUTH pasMep, TUI KOTOPOIO
aBTOMATHUYECKU OMPENEISETCS CUCTEeMOW B 3aBHCHMOCTH OT TOTO, Kakue OOBEKTHI

YKa3aHbI JJIs1 IIPOCTAHOBKU pa3Mcepa.
HOp}I,IIOK U CIIOCOOBI YKa3aHHusA ICOMCTPHUUYCCKUX 00BEKTOB 3aBUCIT OT TOro, KaKoM

UMEHHO pa3Mmep TpedyeTcs MPOCTABUTH:
o JIuHeHHbIN;
e JIuHEWHBIN C OOPBHIBOM;
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e JIuHEWHBIN OT OTpE3Ka 10 TOUKHU.

J1s BBIXOJA M3 KOMAaHIbI IIPOCTAHOBKU pa3Mepa HAXKMUTE KHOIIKY @
IIpepBaTh kKomanay Ha [laHenu criennanbHOTO yNpaBlIeHUs WU KiIaBuiry <Esc>.

HOCTPOEHHUE OKPYXHOCTHU

Jns  MOCTpOEHMSI  OKPYKHOCTEM  HCIOJb3YyeTCSl  KHOIKa . IlocTpoenne
OKPYKHOCTH 10 WIEHTPY M TOYKe HHCTpyMEHTalIbHOW manenu I'eomerpusi
(puc.20).

JIs1 MOCTpOEHUS OKPYKHOCTH YKQKUTE HAa YEPTEXKE LIEHTP OKPY>KHOCTHU WIIU
BBEJAUTE €r0 KOOPJAMHATHI C KJIABUATYphl. 3aT€M YKaXXHUTE TOUKY, JIXKAIIYI0 Ha
OKPY>KHOCTH WJIK BBeUTE B CTpoke CBoOMCTB (puc.34) BeIMUUHy paauyca.

KOOpZ[I/IHaTBI TOYKH HepeKJI}oanem,

KOOpﬂHHaTHJ Ha OKPYKHOCTHU Ocn

mAOTNA
' \

- W errp (106,263 | 195134 |1y |83 3629 [ 149.953 || |Paguye 50,7092 Dcﬂ@. mﬂbEB
) 4 v S OKPYHHOCTh / ﬁ / \
| Pamuy —

3anOMHUTh Bribop cruns
cOCTOHNdAUuA NENVKHNCTIA

Puc.34 [lanenb CBOMCTB OKPYKHOCTEN

I'pynna nepexmtouareneid Ocu Ha [laHenn CBOICTB MO3BOJISIET BHIYEPUUBATH
OKPYXHOCTH C OCSIMA CUMMETPHUU WK 0e3 OceH.

Knonka 3anmoMHUTBL cocCTOsIHHE Iﬁ MO3BOJIIET 3allOMHUThH [apaMEeTpHl,
KOTOpbI€ ObUIM 3aJiaHbl IPU BBOJIE 00BEKTA, JJIsI TOTO, YTOOBI UCIIOIB30BATh UX MPU
CO3JaHUH CIIETYIOIINX 0OBEKTOB.

Jlnst Toro 4ToObl BBIYEPTUTH HECKOJbKO OKPY:KHOCTE € OJUHAKOBBLIM
PaJanycoM, HY>)KHO BBECTH 3HAUCHUE pajuyca, U 10 (PUKcaIluu 3TOM OKPY>XKHOCTH Ha
YepTe)Ke HaXKaTh KHOMKY 3amOMHHMTBL COCTOSIHME, 3aJaHHBIN paguyc OyaeT
aBTOMATHYECKU TIpeayiaratbCsi B CTPOKE MapamMeTpoB OOBEKTOB TMPH BBOJC
CHEAYIOLIEN OKPYKHOCTH.

UToOBI TOCTPOUTH HECKOJIHKO KOHIICHTPUYECKUX OKPYKHOCTEH W3 OJHOTO
LEHTPA, YKAXKUTE TOUKY LIEHTPAa U HAXKMUTE KHONKY 3allOMHHUTBH COCTOSIHME. 3aTeEM
MOCJIE0BATEIBHO CO3/IaBaliTE OKPYKHOCTH, YKa3bIBas JICKAIINE HA HUX TOYKH WIH
BBOJISI 3HAUYEHHE PAJAUYCOB C KIABUATYPhl. 3a OJWH BBI30B KOMAaHJIbl MOKHO
MOCTPOUTH TPOU3BOJIBLHOE YUCIIO OKPYKHOCTEH.

Jlns BBIXOJAa M3 KOMaHAbl HAXXKMUTE KHOTKY @ IIpepBaTs KoMaHay Ha
[lanenu cnenuanbHOTO yIpaBieHUs WK KiaBuiry <EsSc>.
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JIMAMETPAJIbHBIN PASMEP

JIns  mpocTaBieHusT pPa3MEPOB OKPYKHOCTEH MCIIOJIB3YETCS KHOIIKA @
JuamMeTpajibHbIM  pa3Mep, pacloioKeHHas Ha VHCTpyMEHTAIBHOW NaHEIn
Pa3mepsi (puc.30).

L @@ teerp
\

« v SPasmep ANapameTpel /

Jluanor BBoJa pasMepHOM
HaJIUCH

Puc.35 Bknaaka c anemMeHTaMu yIpaBi€HUs] JUAMETPAITBHBIM Pa3MepoM

HepeKHI-OLIaTGJIL THI‘II@I IIO3BOJIICT YKa3aTb THII pa3MepH0ﬁ JIMHHNU
AUaMCTPAJIBHOI'O pasMEpa: IIOJIHAA UJIN C 06pI>IBOM. I[JIH BBI60pa HY>KHOI'O BapHaHTa

HOXMUTE HYXXHYIKO KHONKY B rpynmne Tum Ha Bxianke Pa3smep [lanenu cBouCTB
(puc.35).

KHormka Teerd | CIIY’)KHT JJIA BBOJA pa3MEPHOM HAJIUCH, €¢ OKHO
aHAJIOTUYHO OKHY JIMHEWHOTO pa3mepa (cM. puc.33).

Bxknaaka IlapameTpsl CIy)KUT JUIs YIIPaBJICHUS CO3JaBaeMbIM pa3sMEpoM M
COZICPKHUT KHOTIKH, H300paskeHHbIC Ha pHc.32.

AEJIEHUE JIMHUW HA PABHBIE YACTH

Knonka Touku mo kpuBoil (puc.36), pacrnojokeHHas Ha pacHIMPEHHOMN
naHenu Touka, MO3BOJISIET MOCTPOUTH HECKOJBKMX TOYEK, PaBHOMEPHO
pPacnoJIOKEHHBIX Ha KaKOW-TMOO KPUBOM.

KonuyecTBO yyacTKOB, Ha KOTOPbIE MPOCTABIEHHBIE TOUYKHU JOJIKHBI Pa3OUTh
KpUBYIO, yKa3piBatoTcs B mosie KosmuyectBo ywactkoB (puc.37) Ha Ilanenm
CBOMCTB. 3aTE€M YKa3bIBAECTCS KypCOPOM KpHBas JIJIsl POCTAHOBKH TOYEK.

BCnomM, TO ks
I:"I'_n__n ?ZJ . Kpect
_/ /\ Jeezaa
Touka | / \_‘ O Kpyr
Touku nepeceueHus [] Keagpar
Touku o TRVY MU TeyronsHIK
(] KoneepT
-+ Mnioc ToHKAR
Puc.36 Pacuinpennas nanens Touka 1 Mnioc ocHosHO

- g F.onuHecTED y'-lamma|4 |'| |:|1|D-|:| "D-D | CTHAL

308 T\ Touan/ /

Bri6op cTums
TOYKH

Ilanens cBOMCTB KHOMIKH
Toyku Mo KPUBOM

Puc. 37 Ilanenp CBOWCTB
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Ecnu kpuBas He 3aMKHYTa, TOUYKU OYyIyT MOCTPOEHBI Cpa3y MOCIe €€ yKa3aHHUsl.
[lepBasi Touka Oynmer coBmanaTh C HAa4yaJbHOM TOYKOM KpPUBOHM, MOCIETHSS - C
KOHEYHOM.

Ecnu xpuBas 3aMKHyTa, TO IOCJE €€ YKa3aHHs TpeOyeTcs 3a1aTh MOJIOXKEHUE
NEpBOM TOYKU Ha HEH (ONpeaesnTh TOUKy T1).

HOCTPOEHHUE AYI'U

{e,

JIist MOCTpOEHUsST AYTH HCIIONIb3YeTCs KHOIKA
UHCTpYMEHTaIbHOM naHenu I'eomerpus (puc.20).

Jyra, pacnojoxeHHas Ha

Kllars ron 05 22 | Wore 522+ | e 1 50 |rpasrermelF 3 G| —— =
» NOyra / l

Hanpasnenue nyru

Puc.38 IlaHeab ¢CBOMCTB JyTU

Ha Ilanenu cBoiicTB n3o0paxkaeMoit ayru (puc.38) pacnoiioKeHbl OKHO IS
BBOJla pajadyca JYTH C KJIaBUATyphbl, MEPEKIIOYaTelsib, MO3BOJISIONIMN BHIOpATh
HaIlpaBJICHUE MMOCTPOCHUS AYTU: IO YACOBOM CTPEJIKE WJIU MPOTUB YAaCOBOM CTPEIIKH,
OKHO JJIsl BEIOOpa CTUJISl JIMHUMU.

PAJIMAJBHBIN PASMEP

Jlns HaHeceHusl pa3sMEpoOB AYT HMCHOJIb3YETCsl KHOIKA }1- PapuanbHbin
pa3mep, pacnojiokeHHass Ha MHctpymeHTanbHOU manenu Pasmepsi (puc.30). Ha
naHenau ynpasieHus (puc.39) MoxxHO BbiOpaTh Tun pazMepHOU JTMHUM pagralbHOTO
pa3Mepa: OT LIEHTpa WK HE OT IIEHTPA, BBECTH TEKCT pa3MEPHON HAJIIUCH.

Bxnaaka Ilapamerpsl CIy>)XKUT JUIsl YOPaBJICHHUS CO3/1aBAa€MbIM Pa3MEpPOM U
COJIEP>KUT KHOMKH, U300pa’keHHbIE Ha puc.32.

o 17]71 184044 | 124 657 | THHE TE“E’T
B3 [E) « » NFasmep ANapaMeTpel /

Puc.39 Bxnaaka ynpaBieHHs paJIdaIbHBIM pa3MepoOM

HOCTPOEHHUE ITPAMOYT'OJbHUKA

JIJ1ist moCTpoeHUs MPSMOYTOIBHUKOB MCTIOIB3YIOTCSI KHOTIKH [IpsiMOyroJibHUK
u [IpsAMOYroJibHMK MO LEHTPY M BeplIMHE, PACIOJOXKCHHBIE HAa PACHIUPEHHOU
na"enu (puc.40).

J=inyey

Puc.40 Pacumpennas nanens IpaMoyroabHuk
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Knomnka
crioco0amu:

- 3aJlaHH€ MTPOTHUBOIIOJIOKHBIX BEPUIMH NPSIMOYTOJIbHUKA,

- 3aJlaHi€ BEPUIMHBI, BBICOTHI M IIMPHUHBI IPSIMOYTOJIbHHKA.

Ecnu W3BeCTHO MOJNOXKEHUE BEPIIMH NPSIMOYrojbHUKAa (TOYkH Tl u T12),
cilenyer ykasarb uX. I[Ipy 3TOM BbICOTa M IIMPUHA HPSIMOYTOJBHUKA OyayT
OIIpe/IeNIEHbl AaBTOMATHUYECKH.

Ecny n3BecTHBI BepIlIMHA, BbICOTA U IIMPUHA MPSMOYIOJbHUKA, 3aJalTe HX
JTr00BIM cIIOCOOOM U B Jt000M mopsiake. Hanpumep, Bbl MOKeTe ykazaTb KypcOpoM
II0JIO’KEHUE BEPIINHBI, BBECTH BBICOTY B mnose Ilanenu cBoiictB (puc.42) u 3anath
KypcopoM MIMPUHY MpsAMOYrojbHUKa. [Ipm 3TOM KOOpAMHATHI BEpPIIMHBI,
IPOTHUBOJIEKAIIEH YKa3aHHOM, OyAyT OnpeeieHbl aBTOMATUYECKHU.

[lepexmrouaren
u Oecu

(Xlr |-44.9141 72,0712 | [wlr2 105124 172071 | [lBercora| 1000 || Wwpuma 0cu [0 /88 cruge | ——— |+
« v S TpAMOYTONEHME

JaeT BO3MOXKHOCTb IOCTPOUTH HPSAMOYTOJBHHUK JABYMS

Br16op ctuns

MTUAHUAMIA

Puc. 42 [1anens cBOWCTB BbINIOIHEHNA KOMaHbI IIpsiMOyroibHUK

I'pynnma nepexntouarenein Ocu Ha [laHenu CBOMCTB ympaBisieT OTPUCOBKOU
0CENl CUMMETPHUH NPSIMOYTOJIbHUKA.

Jlns BpIxona u3 KomaHbl HaxxMute KHONKY IlpepBarb komanay Ha [lanenu
CHEIUAIBHOTO YIIpaBICHUS WIH KiIaBuIry <ESC>.

[IpssIMOYTOJIBHHUK, TIOCTPOCHHBIA B TPaPUUECKOM TOKYMEHTE, - ATO €IUHBIN
00BeKT, a HEe HAOOP OTACNIBbHBIX OTpe3KoB. OH OyNeT BBIACIATHCS, PEAAKTUPOBATHCA
U YIAISATHCS LEIUKOM.

=]

Knonka IIpsAMOYroJibHMK 1O LEHTPY M BeplIUHE [103BOJISAET
MIOCTPOUTH MPSIMOYTOJIbHUK C 33JlaHHBIMH LIEHTPOM U BepuumHOM. Kypcopom wim
BBOJIOM KOOpAMHAT C KJIABHATYpPbhl YKa3bIBACTCS LEHTP NPSIMOYrOJbHUKA. 3aTeM
MOXHO YKa3aTh OJHY M3 BEPUIMH MPSIMOYTOJbHHUKA UM BBECTH 3HAYEHUS BBICOTHI U
HIMPUHBI IPSIMOYTOJIbHUKA B OJTHOMMEHHBIE OKHA HA MaHENIN CBOMCTB (puc.43).

e o O
» \TIpaMOoyr oty e/ / \
/ \

KoopaunaTer Koopnunatst

TTAHTNA Beme/IHI)I

Puc. 43 Ilanens cBOMCTB BbINOIHEHUS KOMaHbl IIpsIMOYroJIbHUK IO HEHTPY H
BepIINHE
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HOCTPOEHHUE MHOI'OYI'OJIbHUKA

Knomnka |*D!. MHOIroOyrojbHMK IO3BOJSET IOCTPOUTH  IPaBHUJIbHBIN
MHOroyrojpHuK. KoanmuecTBo BepIIMH MOXHO 3a/1aTh C KJIaBHATypbl WIH BBIOPATH
u3 crucka Ha [Tanenu cBoicTB (puc.44).

[Iepexmrouarenn Cnnocod MOCTPOEHUs ITO3BOJISAIOT CTPOUTH MHOTOYT'OJIBHUK
10 BIIMCAHHOW WJIM 110 OITMCAaHHOM OKPYXXHOCTH.

i et
4 .| ek BN
= ‘ ‘ i
B | (At
7
g Narwiiing Wagzrom A%
10
Kanmuecteo sepwH B | I__Lemp|-1 30.813”1.050? ||:|I| " |DF'a,uw_.lc| |DH[DJ‘I| HEEE

I b MHOr YT QnEHIE,

Ilepexmrouatens Cnocod mocTpoeHus

(Tio oTTUcaTunit arenvENCTH)

Puc. 44 Tlanenb CBOMCTB BBINIOJHEHUSI KOMaH/1bl MHOT0OyroJibHUK

Bce uHauBHayasabHble rpaguyeckue 3aJaHusi K JadopaTopHoil padore
MPEeanoJaraloT HCHoJb30BaHHEe CI0co0a NOCTPOCHHS MHOIOYIOJbHHUKA 10

ONMCAHHOM Opr)KHOCTI/l.

Touky nenTpa 6a30Boi OKPYKHOCTH MOYHO YKa3aTh KypcOpPOM WJIM BBECTH €€
KOOpJIMHAThI C KiaBuatypbl B okHa LleHTp Ha manenu cBoiictB (puc.4l), 3arem
3aJ1aeTcs BEJIMYMHA PAINyCa ONMCAHHOW OKPY>KHOCTH.

MHOTroyrojapHUK — 3TO €IUHBIA O0BEKT, @ HE HAOOP OTIENbHBIX OTpe3KoB. OH
OyZeT BBIIETATHCS, PEAAKTUPOBATHCS U YIAIATHCS [ETUKOM.

PACKHU

Knomnka dacka TO3BOJISECT MOCTPOUTH OTPE30K, COCAUHSIONIMN JBE
NepeceKaroIInecst KpUBBIE, T.€. KIIPUTYIHUTHY YTO.

Tun lf' Lrunal 100 = |Yron 430 - | Anement] -T EInemel-rrZ?-

« » ZDacKa

HGpeKJIIOanGHH, IMO3BOJIAONINEC YKA3aTh, Tpe6yeTc51 JIn
yCeKaTb HepBLIﬁ nim BTOpOfI 06T>GKTI>I, YKa3aHHbIC JJId

Puc.45 Ilanens cBoiicTB kKoMaHabl Packa

Tun .
[lepexmrouatens = i MO3BOJISIET BHIOpATh CIOCO0 MOCTpoeHUs (hacKu:
110 IBYM JUUTHHAM WJIH 110 IJIUHE U YTIIy.
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CKPYIJIEHUE

Knomnka CkpyrjieHde TI03BOJISIET TIOCTPOUTH CKPYTJIEHHUE JTyTrou
OKPYXHOCTH MEXIy IBYMS TEPECEKAOIMUMUCT OO0BEKTaMU. Paamyc CKpyriaeHus
3a/1aeTCsl HA TTaHeNu CBOUCTB (puc.46).

Paamyc JnetaeqT] JnetdeHT2
4 \Crpyrnenine /

Puc.46 Ilanens cBoiicTB koMaHibl CKpyIJieHne

HITPUXOBKA

Eciau HeoO0XoauMo 3ailTpuxoBaTh OJJHY WM HECKOJBKO O0JacTel B TEKYyIIeM
BUJIC YEpTeka WM BO (PparMeHTe, TO JiA BbI30BAa KOMAaH]Ibl UCMOJb3YETCS KHOIKA

% | IITpuxoBKa Ha NHCTPYMEHTAJIbBHOU naHenu I'eoMmeTpus.

TpuxoBKa CTPOUTCS ABTOMATUYECKH, €CIIM BBITIOJHEHBI CJEIYIOIINE
YCIIOBUSL:

1. Kontyp (rpanuiia) mITpUXOBKH BbIYEPUYEH OCHOBHOM JIMHUEU WM JMHHUEH
JJ1s1 OOpBIBa;

2. KoHTyp 3aMKHYT.

VYKaxxuTe TOUKy BHYTPU O0JIaCTH, KOTOPYIO HYXHO 3amTpuxoBarb. Cucrema
aBTOMATUYECKU OMNPEENUT OKallIne BO3MOXKHBIE TIPaHUIbl, BHYTPH KOTOPBIX
yKa3aHa TOYKa.

Knonku IlaHequ cnenmanabHOro ymnpasjiaeHusi (puc.47) TpeaoCTaBiIsSIOT

JIOTIOJIHUTEJIbHBIE BO3MOXHOCTH CO3J]aHUs TpaHUll ITPpUXxoBkU. KHomMKa [%5 Pyunoe
dbopMUpOBaHUE TpPAHUI[ TO3BOJISICT IEPEUTH K CO3JAHUI0 BPEMEHHOHN JIOMaHOMU
JNIMHAM, a KHOTIKA (&) OOX0/ rpaHMIbI MO CTpPeJKe - K (JOPMUPOBAHHIO KOHTYPA,
00pa30BaHHOTO MEPECEKAIOIUMHUCT O0BEKTAMH.

JIns1 HacTpOWKM mapaMeTpOB IITPUXOBKH CIykaT 3jieMeHThl [laHen cBOMCTB
(puc.47).

N3 crmucka CTuiab MOXKHO BBIOpaTh CTHJIb IITPUXOBKH (METaul, KaMEHb,
JIepEBO U T.I1.).

Cnucox IIBer mo3BosisieT BbIOpaTh 1BET MTpuXxoBku. [llemuok Ha cTpoke
Jlpyrue uBeTa BBIBOJIUT HA dKPaH PACIIMPEHHBIN TUAJIOT BEIOOpA IIBETA.

B nmonsix Ilar u ¥Yroa M0oXHO BBECTH WM BbIOpATh U3 CIHUCKA IIAr M yroJ
HAKJIOHA IITPUXOBKH.
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Puc. 47 Ilanens cBorictB koManas! llITpuxoBka

YroOsl 3a(hUKCUPOBATH MOJYYEHHYIO IITPUXOBKY M MEPEUTH K MOCTPOEHUIO
-+

CHG,[[YIOIHeﬁ, Ha>XMHUTC KHOIIKY C03]121Tb o0bekT Ha IlaHeau cnenMaJbLHOIO

ylpaBJieHHS.

BbBIBO/1 YEPTEXA HA IIEYATDH

[Tocne TOro Kak 4yeprex CO3[aH, U HY>KHO MOJYYUTh €ro OYMa)KHYIO KOIHIO,
CJIEIyeT MEePEUTH B PEXKUM MPEIBAPUTEIBLHOTO MPOCMOTpPA ISl MeYaTh. ITO 0COObIN
pexum KOMIIACa, B KOTOPOM  MOXKHO BHUIETh PEATUCTUYHOE HU300paKEHUE
JOKyMEHTa, Pa3MECTUTh JOKYMEHT Ha MOJie BhIBOJIAa, BHIOPATh TOJBKO KaKyO-JIHOO
4acThb JUIS BBIBOJIA, U3MEHUTH MacIlliTad BbIBOJA U TaK JaJiee.

B pexume mnpenBapUTENBHOTO IMPOCMOTPA JTOKYMEHTHI HENOCTYIHBI IS
pEAAKTUPOBAHUS.

Jnsa Bxoma B pexum ucnosbzyercss komanga ®aia - IlpeaBapurejbHbIl

NPOCMOTP WJIM OJHOMMEHHAs KHOIKA @ Ha naHenn CTaHaapTHasi B BEpXHEH
4acTu dKpaHa (puc.48).

IIpenBapuTeaIbHBIN

\/
D-EH Sk $aB e w2

Puc.48 Ilanens CtangapTHas

Texymuii JOKyMeHT Oy/eT 3arpykeH B PEKUM IPeIBaApUTEIHLHOTO MTPOCMOTPA,
KOTOpBbIM TMO3BOJISIET BBIBECTH Ha Ie4aTh COJEpKUMOE OKHa mpocmotpa. [locre
BbI30BAa KOMaH/Ibl HA SKpaHe MOSBUTCS IUAJTIOT, B KOTOPOM MOKHO 33]1aTh MapaMeTphbl
neyaTH.

50



Pexxum mpeaBaputenbHOro mpocMoTpa uMmeeTr cobcTBeHHoe [1aBHOe MeHIO,
IManeas ynpasienus (puc.49) u Ilaneas cBoiicTs (puc.50).

|@ a0 dok BHEEHE Q& al@rn - @ s - B(s2

Puc.49 I1anesb ynpasjieHHsl B PEKUME NIPEABAPUTEIBHOIO MPOCMOTPA

MaHenk CEOHCTE

HokyreHT
|D:ﬂﬂpuebel\PaspaﬁmKahD?B.EDE.D.E‘ - |

Macwrat
0942 [+]

K.oopamHara
fo |

K.oopauHara v’
fs |

Cnocof eeieoga

Yrazare vacTe

4|8 NapameTpel npockoTpa /.

Puc.50 I1aHeJb CBOWCTB B PEXUME MPEIBAPUTEIHLHOTO TPOCMOTPA

B pexxuMe mpeaBapUTEenTsHOTO MPOCMOTPA Ha SKpPaHE MOKA3bIBACTCS YCIOBHOE
nmojie BbIBOJAA (OJAMH WM HECKOJIbKO JHUCTOB Oymaru). Ha Hem pealucTU4HO
oToOpaxaercs JOKYMEHT (WM HECKOJIbKO JOKyMeHTOB). Ilo ymonuanuto mosie
BBIBOJZIa OTOOpa)KaeTcsd Ha JKpaHE B TaKOM MacmTade, 4ToObl OHO ObLIO BUIHO
MOJIHOCTBIO.

Ecnu OGonbiioil TOKYMEHT BBIBOJAMTCS Ha MajlorabapuTHOE IeyaTaroIiee
YCTPOMCTBO (HAmpuUMep, Ha TMPUHTEP), BHITIOIHSICTCS aBTOMAaTHUeCKas pa30MBKa Ha
JHUCTBI COOTBETCTBYIOLIETO (popmaTa. [Ipu 3TOM mosie BbIBOJIAa B peXUME NMPOCMOTPa
pazziensieTcss MyHKTUPHBIMY JIMHUSIMU Ha 9aCTH, COOTBETCTBYIOIIUE YCTAHOBICHHOMY
B JJAHHBIM MOMEHT (popmaTy Oymaru u ee OpHeHTAIIHH.

Yro6sl OoJiee paliMOHAIbHO KUCIIOJIB30BAaTh OyMary, MO>KHO TTOBEPHYTh YEepPTEX

C IMOMOIIBI KHOIIOK @ ﬂ IloBepHnyTs 1o 4yacoBou crpeinke u IloBepHyTh
NPOTUB YaCOBOU CTPEJIKH.

Eciu TpeOyercs ymecTuTh OONBIION 4YepTeX Ha MeHbIIeM (opmare,
Hanpumep, yeprex popmara A3 Ha nmucte popmaTta A4, TO A TAKOTO pPa3MEIIEHUs
JOKyMEHTOB HcnoJb3yercs komanaa Cepsuc - Ilogornars macmrag.... (puc.51).

51



[NogroHka macwraba goKyme HTa

HaokyraeHT
|J'IHn:T BE3 MMEHH:1->CucTermyei su1a

K.0NMYECTED CTPaHML, MO MOpHS0HT Ak 1.00 3:

K.oNMHECTED CTPaHKL, MO BERTHEAH 1.00 =
Macwratd gokyeHTa 0,708 -
DAWees KOAMYECTED CTPIHML 1x1=1

] OTrieHa | Cnpaet.a |

Puc.51 Tloaronka macmirtaba JOKyMeHTa

MoxHO HamedaTtaThb HE BECh TGKYHII/Iﬁ JOKYMCHT ILCIHMKOM, a TOJIBKO CrIo
qacCTb - 06H3CTI), OTPAaHUYCHHYIO IIPAMOYI'OJIbHUKOM IIPOU3BOJIBHBIX Pa3MCPOB.

s 5TOro UCnonb3yeTcss NEPEKII0YaTelb @ Yka3arb yactb Ha [lanenn
CBOMCTB.

Ha skpaHe mosBUTCS Iuanor, B KOTOPOM IIOKa3aH TEKYIIUMH JOKYMEHT M
paMKa, OrpaHMYMBarOIIas INedyataeMyr 4acTb. [lo yMoigaHuio pasmepsl paMKH
COOTBETCTBYIOT rabaputam U300paKeHUsl.

YtoObl M3MEHUTH pa3Mepbl PaMKH, BBOASTCS HYXHbIE€ 3HAYEHUS B TOJA
rpynnsl OTCTYH B JIEBOM YacTH Auanora. MoKHO Takke NMepeEMECTUTh CTOPOHBI MU
yIbl paMKd MbIblo. [lociie 3Toro Ha mosne BbIBoAa OyneT 0TOOpaxaThCs HE BEChH
JOKYMEHT, a TOJIbKO YKa3aHHAs 4acTh.

MOXHO yIpaBisiTh CHOCOOOM MEYaTH TEKYIIEro JOKYMEHTa C IMOMOIIbIO
nepekiatouatenet rpynnel Cmocod BbiBoga (puc.50) nHa Ilaneau cBoiicTB.

AKTHUBU3aLMS  TEPEKIIoYaTes @ BbiBecTH 4YacTh TeKylero JA0KyMeHTa
oToOpakaeT Ha I0J€ BbIBOAA O0JAacTh JOKYMEHTAa, OrPAHMUYEHHYIO pPAMKOM,

aKTUBHU3AIUS TEPEKITI0UaTeIs E BbiBecTH TeKymIMid JOKYMEHT MOJHOCTHIO -
BECh JIOKYMEHT IEJTUKOM.

YacTe JOKyMEHTa MOXXHO MEpPEMECTHTh, MOBEPHYTh Ha II0JIE BBIBOJA HWJIU
MIPOMACIITa0UPOBATh TaK )K€, KaK U MBI JTOKYMEHT.

[Tocne Toro, kak JOKYMEHT pa3MENIeH HAWIy4IIUM 00pa3oM, HEOOXOIUMO
BbI3BaTh KoMaHay MDaiiu - [lewaTh a1 Havana BbIBOJA JOKYMEHTA Ha Oymary WiH
Ha)KaTh KHOIKY = Ileuats Ha [Ianeau ynpasJjenus (puc.49).

UTtoObl 3aKOHYUTHL pPabOTy B pPEXKHUME MPEABAPUTEIBLHOIO MPOCMOTPA,

UCIIOJIB3YETCSl KHOINKA ——=2 3aKOHYUTH NpocMoTp Ha IlaHesm ynmpasiieHMs WM
COOTBETCTBYIOIIAsi KOMaHAa u3 MeHio DaiiJ.
Cucrema BepHeETCS B OOBIUHBIN PEKUM PEAAKTUPOBAHUS TOKYMEHTOB.
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Bomnpocs! AJ1s1 cCaMOKOHTPOJIA:
1. C noMmouipl0 Kakux 3JEMEHTOB TJIABHOIO OKHAa MOXXHO MOJIYYUTh JIOCTYN K
KOMaHJIaM CHUCTEMBI ?
2. Knomku KakoW MaHENHd TMO3BOJSIIOT KOHTPOJHUPOBATH MPOILECC BBITOTHEHUS
KOMaHIbI?
3. B kakoii cTpoke pacrosaraetcst UHGopManus o TEKYIUX KOOpAUHaTax Kypcopa?
4. T'ne pacnojiaratroTcst KOMaH bl yIpaBiIeHUs U300pakeHueM?
5. KakumMy KHONKaMM B OKHE JOKyYMEHTa OCYLIECTBISIETCS  YIpPaBJICHUE
U300paKeHNEM JOKyMeHTa?
6. B xakoM MeHIO BbIOMpaeTcs cxema pa3MelIeHHUs! OKOH?
7. Kaxkas uapopmaius HaXoOAUTCS B CTPOKE MTapaMeTPOB 00beKTa?
8. Kak MOXHO U3MEHUTH MapaMeTPhl MPUBSZKHU?
9. Kaxkue u3 nmaHenel OTHOCSATCS K MHCTPYMEHTAIbHBIM?
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PexomeHnmanuu 1o BbINOJHEHUIO 3a0aHus 3-4

«OcHoBbI padotsl ¢ nporpammoii MathCAD»

Komunbrorep Kak HHCTPYMEHT HAy4YHOM padoThl

BrraucnurensHas MoOlb KOMIBIOTEPA IO3BOJSAET HCIIONB30BaTh €0  Kak
CPEICTBO aBTOMAaTH3allMM HAy4yHOU paboThl. /[l pemieHust CiI0KHBIX PacdyeTHBIX
3a/lady MCIOJIB3YIOT IIPOrpaMMBbl, HalMCaHHBIE CHelUanbHO. B TO ke Bpems, B
Hay4yHOW paboTe BCTpEuYaeTcsl MIMPOKUN CHEKTP 3a7ad OTPaHUYEHHOM CIIOKHOCTH,
JUISL peLIEHUsT KOTOPBIX MOYKHO MCIOJIb30BAaTh YHUBEPCAIbHBIE CPEICTBA.

K Takoro poxa 3amagam OTHOCATCS, HATIPUMEP, CICAYIOIIHE:

® TIOJITOTOBKA HAy4YHO- TEXHUYECKUH JOKYMEHTOB, COACpXAIIUX TEKCT M
(bopMyJIBI, 3aMMCaHHBIC B MPUBBIYHON IS CIICITHAIMCTOB (hopMme;

® BBIYMCIICHHE PE3YyJbTaTOB MATEMAaTHUYECKUX OMepaluil, B KOTOPBIX
Y4acTBYIOT UMCIJIOBbIE KOHCTaHTBI, IEPEMEHHbIE U pa3MepHble (PU3NUECKUE
BCITUIMHBL;

e OIepaIiy ¢ BEKTOpaMu MaTPHUIlaMHU;

® pellieHNEe YPaBHEHUI U CUCTEM ypaBHEHUM (HEPABEHCTB);

® CTATUCTHUYCCKHUE PAacUEThl U aHATIU3 JTAHHBIX;

® [IOCTPOCHHE JIBYMEPHBIX U TPEXMEPHBIX I'PaPUKOB;

® TOXXJIECTBEHHbIE MPEOOpa30BaHUs BBIPAKEHUN (B TOM 4HCIIE YIPOIIECHUE),
aHATMTHYECKOE PEIICHUE YPAaBHEHUH U CUCTEM;

o muddhepeHIIUPOBaHNE U UHTETPUPOBAHNE, aHATUTHYECKOE U YUCIICHHOE;

e pemeHre auddepeHImanbHbIX YpaBHEHUH;

® IIPOBE/ICHUE CEPUI PACUETOB C PA3HBIMU 3HAYCHUSAMHU HAYaTbHBIX YCIOBHHA U
JPYTUX MMapaMeTpoB.

K yHuBepcanapbHBIM MporpaMMaM, TPHUTOJHBIM JJIS PEIICHHWS TaKuUX 3a/aad,
OTHOCUTCS, Hamnpumep, mporpamma MathCad, kotopas mnpeacraBiasier coOou
aBTOMATHU3MPOBAHHYIO CHCTEMY, TMIO3BOJISIIONIYI0 JMHAMHYECKH 00pabaThIBaTh
JaHHBbIE B YUCJIOBOM M aHanmuTuueckoM (popmynbHom) Buue. [Iporpamma MathCad
couetaeT B cebe BO3MOXKHOCTH TIPOBEJACHHUS pacyeToB U  TOATOTOBKHU
(GhOopMaTHPOBAHHBIX U TEXHUYCCKUX JIOKYMCHTOB.

HaydHo-TexHu4eckue JOKyMEHThI OOBIYHO coaepaT (popmyiy, pe3ylbTaThbl
pacdyeToB B BHUjE TAaOMUI[ JAaHHBIX WIH TpadUKOB, TEKCTOBBbIE KOMMEHTAPUU WIIH
omucanus, Apyrue wunoctpamuu. B mporpamme MathCad uM cooTBeTcTBYeT 1Ba
BUJIa OOBEKTOB: ¢hopmyabt W mekcmosvie Oaoku. DOPMyIbl BBIYHCISIOTCS C
WCIIOJIb30BAHUEM YHCJIOBBIX KOHCTaHT, TEPEMEHHBIX, (YHKIMN (CTAaHAAPTHBIX H
OTIPEJICTICHHBIX  TOJIb30BATEJIEM), a TakkKe OOMIENPUHATHIX  0003HAUYCHUU
MaTeMaThyeckux omepanuii. Beegennsie B gokymenT MathCad dopmyss
ABTOMAaTUYECKU TMPHUBOMATCA K CTAaHAAPTHOW HAYYHO-TEXHUYECKOW (opMe 3armCH.
['padmkn, KOTOpbIE aBTOMATHYECKH CTPOATCS HA OCHOBE PE3yJbTATOB PacueTOB,
TaK)K€ KOTOPBIE HTHOPUPYIOTCS MIPH MPOBEICHUU PAaCcUETOB.

YroObl OykBeHHBIE 0003HAYCHHUSI MOXKHO OBIJIO MCIIOJIB30BATh MIPH pacdeTax 1o
dbopMynaM, STUM 0003HAYCHUSM JIOJKHBI OBITH COMOCTABIICHBI YUCIIOBbIC 3HAYCHUS.
B nporpamme MathCad OykBeHHble 0003HAYEHUS pPaCCMATPUBAIOTCSA  Kak
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MIEPEMEHHBIC, U HMX 3HAYEHHS 3aJal0TCAd IMPU MOMOIIHA OIEpaTropa MPUCBaUBAHUSA
(BBOAMTCS CHUMBOJ «:» ). Takum ke o0Opa3oM MOXXHO 3aJaTh YHCJIOBBIC
MOCJICIOBATEIFHOCTH, aHAJTUTHIYECCKHU OTpEeICHHBIC (DYHKIINH, MAaTPHUITBI K BEKTOPHI.
Ecnu Bce 3HaueHHs] MEPEMEHHBIX U3BECTHBI, TO JJISI BBIYHUCIICHUS YHCIOBOTO
3HAYEHHUS BBIPAXKEHUS (CKAISIPHOT0, BEKTOPHOTO WJIM MAaTPUYHOT0) HAJ0 MOJCTABUTh
BCE YHUCJIOBBIE 3HAYEHUs W NPOU3BECTH BCE 3aJaHHbIE neicTBUA. B mporpamme
MathCad n151 3TOr0 NPUMEHSIOT OMNepaTopa BHIYMCIICHUS (BBOAUTCS CUMBOJ «=»). B
XO/I€ BBIYMCJICHUS AaBTOMATHYECKM MCIOJB3YIOTCS 3HAYEHUSI IIEPEMEHHBIX H
onpezeneHre GyHKUUN, 3aJaHHbIE B JOKYMEHTE paHee. YI0OHO 3a/aTh 3HAYEHUE
M3BECTHBIX MapaMETPOB, MPOBECTH BBIYUCIECHUS C MUCIOJIB30BAHUEM AHATIUTHUYECKUX
dbopmyn, pe3ynbTaT MPUCBOUTH HEKOTOPOM IMEPEMEHHOM, a 3aTeéM HCIOIb30BaTh
OmepaTop BBIYMCIICHUS JJIs1 BRIBOJA 3HAYEHUS 3TOM nepeMeHHon. Hampumep:

g:=9.8
M:=3
F. = M*g
F=29.4

N3meHenue 3HaueHHs JIIOOOW MEPEMEHHOM, KOppEeKIHs 00l (opMyIbl,
O3HAuYaeT, YTO BCE PACUYEThl, 3aBUCSILNE OT ITOW BEIMYMHBI, HEOOXOIUMO MPOJIENIATh
3aHOBO. Takas He0OXOAMMOCTh BO3HHKAET MpPH BBHIOOpE MOAXOISIIMX 3HAUYCHUN
MapaMeTpoOB WM YCIOBUIl B IIOMCKE ONTUMAJIBHOTO BAapHUaHTa, HCCIEIOBAHUU
3aBUCHUMOCTH pe€3yJibTaTa OT Ha4yaJbHbIX YCJIOBUWA. OJIEKTPOHHBIM JIOKYMEHT,
noAroToBiieHHbI B mporpamme MathCad, rotoB k momoOno#l cutyaruu. Ilpu
U3MEHEHUN KaKoW-11ub0 (opMysbl MporpaMmMa aBTOMATHYECKH IPOU3BOIUT
HEOOXOJMMbIC BBIYUCIICHUS, OOHOBJSAS W3MEHUBIIHECS 3HAUYCHUS M TpaduKu.
Hanpumep, eciu TOKYMEHT COIEpPXKUT (HopMynbl x:=4; V=2 TO, W3MECHUB
3HAQYEHUE TEPEMEHHOW X, MbI Cpa3y K€ YBUAUM, YTO HM3MEHHICS W PE3yIbTaT
pacdera: x:=9; Vx=3 .IIpi NpPOBENCHHH PACYETOB C MCIIOTH30BAHAEM PEATHHBIX
(bU3MYECKUX BETMYMH YUYUTHIBAIOT UX Pa3MEPHOCTh. UTOOBI pacyeT ObLT KOPPEKTEH,
BCE JJaHHBIE JTOJDKHBI ObITh NPHUBEACHBI B OJHY CHUCTEMY €IMHHI- B 3TOM Clydae
pe3yJIbTaT PaCUETOB IMOJIYUYHUTCA B 3TOM CHCTEME. 3/I€Ch CKPBIBACTCS XapaKTEPHBIN
UCTOYHUK OMMOOK mpH pacuerax BpyuHyr. B mporpamme MathCad enunuis
n3MepeHus (B 000N cucTemMe) IPUCOCANHSIOT K 3HAUCHUIO BEJIMUMHBI C MIOMOIIIBIO
3HaKa YMHOXEHUs. J[aHHbIE aBTOMATHUYECKHM NPeoOpa3yroTcss B OJHY M Ty XKe
cuctemy enunuil (o ymondanauto CU ) u oGpabareiBaroTcst B 3TOM Buje. PasmepHsbIit
pe3yJIbTAT BBIJIAETCSA BMECTE C MTOJYUYCHHOM eInHULEH n3Mepenus. Hampumep:

V:=100*kph t:=0.5*yr ( rph- kuOMeTpHI B Yac, yr- Tobl),
S:=v*t $=4.383 *10®m  ( pe3ynbTar HONy4eH B METpax )

[lu pabGore ¢ maTpumamMu NPUXOIUTCS TPUMEHITh TaKUE OMEpariu, Kak
CIIOKEHUE  MaTpHIl, YMHOXXEHHE, TpaHCIOHUpOBaHWe. YacTo  BO3HHKAET
HEOOXOJMMOCTh B OOpallleHUd MATPUIl W B JACKOMIIO3HMIHMH (pa3JIOKCHUU B
NPOU3BEJCHUU MaTpull  CHeUUanbHOTO BUAa). Jlns  KBagpaTHBIX — MaTpHII
MPE/ICTABIIIET MHTEPEC MOUCK COOCTBEHHBIX 3HAYEHUN U COOCTBEHHBIX BEKTOPOB.
[Iporpamma MathCad mno3BoJsieT BBINOJHUTHL BCE 3TU OMNEpAIMM C TOMOIIBIO
CTaHJAAPTHBIX 0003HAYEHUU MATEMATHYECKUX OMEPATOPOB (CIOXKEHUE, YMHOKEHHE)
WU BCTpeuHbIX GpyHKumi. Hanpumep:
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1 2 1 1
11 2

1 2

1 1 =-1
-1 _
1 2 -1 2

11 1 -1
— _T — J— —
1 2 1 1 2 3

* =

1 1 2 1 3 5

VYpaBHEHUs U CUCTEMbl ypaBHEHHUI, BOZHHUKAIOIIME B ITPAKTUYECKHUX 3aJadax,
OOBIYHO MOXKHO pEIIUTh TOJbKO YHUCIEHHO. MeToapl YHMCIEHHOTO pELICHUs
peanusoBanbl 1 B iporpamme MathCad. biok ypaBHeHUil 1 HepaBEHCTB, TPEOYIOLIUX
pelIeHUs, 3alMChIBAeTCsl IOCIE KIIIYeBOro ciioBa given (mano). [lpm 3amucu
YPaBHEHUN HCIOJIb3YETCSl 3HAK JIOTMYECKOTO PpPABEHCTBAa (KOMOMHAUWA KJIaBUII
CTRL+=). 3HayeHus NEPEMEHHBIX, YJOBJIETBOPSIOLUIME CHCTEME YpPaBHEHUH U
HEPaBEHCTB, HAXOATCS C MOMOILBIO cTaHAapTHOW PyHkuu find.

given

X—y=2

sin (X) =sin (y)

20 .
find 4(x,y) = 571

0571

Pucl
Habop Touek anmpoKCUMHPOBAH C | | | |
MOMOIIBI0 MHOTOYJIEHOB MIEPBOTO U 0 5 10 15 20
BTOPOTO TIOPSAKA

[Ipu 00paboTke pe3yNbTaTOB SKCIEPUMEHTOB YacTO BCTPEUYAIOTCS 3aJlayu
CTaTUCTUYECKOTO aHajlh3a Cepud NaHHbIX. JUIs Takoro poja 3ajgad mporpamma
MathCad npencraBnsier cpencTBa HMHTEPIONSALMU  JaHHBIX, MpeACKa3aHus
JabHENIIET0 MOBeIeHUs (PYHKIIMU, a TaKKe MOCTpOeHUsI (PyHKIUN 3aJaHHOTO BUJA,
HAWIy4IIUM 00pa3oM COOTBETCTBYIOUIMX HMeEIonieMycsi HaOopy mAaHHbIX. [lpu
CTAaTUCTUYECKOM aHAIM3€ MOXHO TaKXKE MCIONb30BaTh CTaHAAPTHBIE (QYHKIUU
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pacrpeneneHus BEPOSATHOCTH M TEHEPATOPbl CIIyYaWHBIX BEJIMYMH C 3aJaHHBIM
pacIpeneneHueM.

[Ipr aHanUTUYECKUX BBIYMCICHUAX PE3YNbTaT MOJYy4alOT B HEYUCIOBOMU
dopMe B pe3ynbTaTre TOXIECTBEHHBIX MpeoOpa3oBaHui BbIipakeHui. Ilpocteiimme
IpeoOpa3oBaHUs — 3TO PACKPBITUE CKOOOK, MPUBEICHUE MOAOOHBIX

UiieHOB, IPUMEHEHUE TPUTOHOMETPUYECKHUX TOKIECTB.

3

4
Jaex] )

[IpoBepky  TOXKIECTBEHHOCTH  A3TOTO  NIPEoOpa3oBaHUsl  BBIMOJIHUTE
CaMOCTOSITENIEHO.

bonee cnoxxHple mpeoOpazoBaHUsl MO3BOJISIIOT HAXOAWTh AHATUTHUYECKHE
pelIeHNsT HEKOTOpPbIX YypaBHEHUH U cucteMm. i Takoro pojaa BBIYUCIECHUH B
nporpamme MathCad  ucnosp3yloT omepaTop aHaJIUTUYECKOTO BBIYUCIIECHUS
(xnaBuatypHas komOuHanus CTRL + .), a Takxke komaHabl MeHIO Symbolics
(AHanmuTHueckue BbluKcIeHMs). llepeMeHHble NpU aHAIUTUYECKUX BBIUYMCICHUAX
paccMaTpuBalOTCd  Kak  HEOIpeAeJeHHble  IapaMeTpbl. Pe3ymbraT  MOXKHO
UCIIOJIb30BAaTh JUIsl aHAJIW3a PELIEHUS MPHU PA3NUYHBIX 3HAUYEHUSIX 3TUX [EPEMEHHBIX.
[Ipy aHaIUTUYECKOM pELICHWM YPAaBHEHUM W CUCTEM 3a OJHY OIEPALMI0 MOYKHO
HaWTH BCE CyLIECTBYIOINE pemenns. Hanpumep:

Given
Z3+3*72 +2*7-6=0
Find (2)—>[1 -2+i*V -2-i*\2]

HuddepennupoBanue ¥ WHTETPUPOBAHUE 3aJaHHBIX (DYHKIHN BPYYHYIO —
OOBIYHO HEOTJIOKHAs, HO TpyJoemKkas omepanus. B mporpamme MathCad nns
BBIUMCJICHUS] IPOU3BOIHOM, a TaKKEe HEOIPEIEICHHBIX U ONPEACIEHHBIX HHTErpajioB
MOTYT HCIIOJIb30BaThCd CUMBOJIMYECKHE BBIYHMCICHUS C TOMOIIBIO MeHI0 Symbolics
—Variable (Ananutnueckue Bbluncienus —> Ilepemennas). Ecnu QyHkius He
3aJjaHa AHAJIMTUYECKH WM HE TMO03BOJSIET MOJYYUTh IEPBOOOPAa3HYI0O B BUJE
bopMyIIbl, UMEETCSI BO3MOKHOCTh YMCIECHHOTO AU(GHEepEeHIIMPOBAHNUS U YHCICHHOTO
pacueTa oIpeeJeHHbIX HHTerpaioB. Hanpumep, npu BRIYUCIEHUN UHTETpasia

Hanpumep, Beipaxkenue cos (3+atan(x)) npeodpazyercs B

[x*e*cos (x)dx

IMoJIyq9acTCsa HpaBHHBHBIﬁ pe3yJibTart:

%.X.Exp(_ x)ocos(x)+%oXoEXP(— x)osin(x)+%oEXP(— x)esin(x)

YuclieHHbIE METOJAbl MCHOJB3YIOT M 1 pelieHus auddepeHImanbHbIX
ypaBHeHui. C nomourpio mporpammbl MathCad MoXHO pemiate ypaBHEHUS H
CUCTEMBbl YpaBHEHHUU MEPBOTrO MOpsKa C 3aJaHHBIMU HAYaJbHBIMU YCIOBUSMH.
VYpaBHeHus 0OoJiee BBICOKOrO TMOpsIKa HAJI0 CHayajga MpeoOpa3oBaTb B CUCTEMY
ypaBHEHUH NEPBOTO MOPSIKA.
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IMPUEMBI PABOTBI C CAICTEMOM MathCad

Jokyment mporpammbl MathCad HaswsiBaetcs pabouum cmonom. OH
COJEPKUT OOBEKTHL: opmynvl U mexcmossie O10ku. B xome pacuetoB  (QopmyJibl
oOpalaThIBatOTCsl MOCIEA0BATEIBHO, CJIE€BA HAIpaBO M CBEPXY BHU3, a TEKCTOBBIE
OJIOKU UTHOPUPYIOTCH.

BBon wuHpopmanuy OCymecTBISETCST B MECTE€ pacHOJIOKEHUs Kypcopa.
[Tporpamma MathCad wucnosnb3yer Tpu BHJa KypcopoB. Eciu HU onMH OOBEKT He
BbIOpaH, UCHOJB3YETCSI KpecmooOpasHulil Kypcop, ONPEAESIONUi MECTO CO3AaHUs
cienyoomero ooOwvekra. llpu BBoge QopMyn HCHONB3YETCS Y2enoeou Kypcop,
YKa3bIBAIOIUI TEKYUIUIl 3J€MEHT BblpaxkeHus. [Ipu BBOJE NaHHBIX B TEKCTOBBIN
OJIOK TPUMEHSIETCS MeKCmOBblll KYpCop B BUIE BEPTUKAIBLHOMN YEPTHI.

BBoa popmya

@opmynvi- OCHOBHBIE OOBEKTHI pabouero nucta. HOBBIE 00BEKT MO
YMOJTYaHUIO sBisieTcs: popmynoi. YToObsl HauaTh BBOJ (DOPMYJIbI, HAJI0 YCTAaHOBUTH
KpeCcTOoOOpa3HbIi Kypcop B HYKHOE€ MECTO M HayaTh BBOJ OykB, mudp, 3HAKOB
onepauuid. Ilpu s3ToM co3maercs o6mactb (OpMyJbl, B KOTOPOW MOSIBISETCA
YTOJIKOBBIM KypCOp, OXBATHIBAIOLIUI TEKYLIUH 3JI€MEHT (opMyJl, HApUMEp HUMs
nepeMeHHoi (pyHkuuu ) wnu uucio. [lpu BBose OMHapHOrO orneparopa no APyryro
CTOpPOHY 3HaKa Ollepaliy aBTOMATHUYECKU MOSBIIIETCS 3al0JHUTEIb B BUJIE YEPHOIO
IPSIMOYTOJIBHHKA. B 3TO MeCTO BBOAAT OYEPENHOM ONEPAHT.

Jlis ynpaBiieHUs: OPSAIKOM OIepalyii UCIOJIb3YI0T CKOOKH, KOTOPhIE MOYKHO
BBOJUTh BPYYHYIO. YTOJIKOBBIM KypCOp TO3BOJISIET aBTOMAaTU3UPOBAaTh TaKHE
neiictBusi. UToObl BBIIETUTH 3JEMEHTHI (POPMYJIbI, KOTOPbIE B paMKax OIepalnuu
JIOJKHBI pacCMaTpPUBATHCS KaK €IMHOE 1enoe, ucnoib3ytoT kinasuiry [IPOBEJL. Ilpu
KOKJIOM €€ Ha)XXaTUM YTOJIKOBBIM KypCcOp «paCIIUPSETCS», OXBAThbIBAasl 3JEMEHTHI
dbopmybl, TpUMBbIKatOUIMe K JaHHOMY. [locie BBoja 3Haka omepamuu 3J1E€MEHTHI B
npenesiax yrojJKoBOro Kypcopa aBTOMaTUYECKU 3aKII0YAI0TCS B CKOOKH.

DOneMeHTbl (OpMyJ MOXHO BBOJHMTH C KIABHATYpPhl WJIM C TOMOUIBIO
crenuaibHbIX maHened ynpasinenus. [lanenu ympaBneHust (puc.l) OTKpbIBaIOT ¢
nomompto View (Bua) mnm kHomku maHenu ynpasienuss Math(Martematuka). s
BBOJIa 3JIEMEHTOB ()OPMYJI ITPeIHA3HAYECHBI CIIETYIOIINE MTaHEIH:

e naHenb ynpasieHus Arithmetic (Cuer) nist BBoJa 4MCeN, 3HAKOB TUITUIHBIX
MaTeMaTUYeCKUX Olepaluuid W Haubojee 4YacTo YHOTpeOJsIeMbIX CTaHAAPTHBIX
dyHKuMI;

Calculator
sin cos tan In log
< o
E:I XE X

9

H

[
1

*
T 7
4

1

+ M

G
3

g
5
2
o

eIIaHEJIb YIPaBJICHUS JJIsi BBOJA OINEPAaTOPOB BBIUKMCICHUS U 3HAKOB
JIOTUYECKUX OTIEPALIH;
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eriaHenp ynpasieHus Matrix (Matpuiia) ams BBojaa BEKTOPOB U MAaTpull U
3a7laHusl MAaTPUYHBIX OIIEPALIUL;

enianenb ynpasienuss Calculus (Mcuucnenue) nius 3agaHus  omneparuid,
OTHOCSIIIIMXCS] K MATEMaTUYECKOMY aHAIIU3Y;

Calculus [

F T
B B B

e maHenb ynpasieHuss Greek (I'peueckuii andaBuT) s BBOJA TPEUYECKUX
OykB (WX MOXHO TakXe BBOJUTHL C KJIABHATyphl, €CJIM Ccpa3y Iocie BBOJA
COOTBETCTBYIOIIErO JJATUHCKOTO CMMBOJA HaxumaTh couderanue kiaBuil CTRLAG,
Hanpumep [a][CTRL+G]-o,[W][CTRL+G]-Q2);

H =Z T = =9 = 3 R
[1] @ M@ = o o o
0 — 1 %= o

o I i T S

oM E B ¥ om

oM Z NS oo m v

H:

D

eniaHeNb  ympaBieHuss Symbolic  (AHanUTHYECKUE  BBIYMCICHMS) IS
yIpaBiICHUS aHATUTUYECKUMH PEOoOPa30BaAHUSIMH.
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Symhbaolic

— " Modifiers
float complex assume
solve simplify  substitute
factar expand coeffs
collect Series parfrac
faurier laplace fdrans

imfourier  invlaplace imEtrans
L " [M] —

BBeaeHHOe BbIpakeHHE OOBIYHO BBIYUCISIOT WIHM ITPUCBAUBAIOT IEPEMEHHOM.
Jlns BbIBOAA pe3yJibTaTa BBIPAKEHUS MCIOJB3YIOT 3HAaK BBIYMCIICHHS, KOTOPBIM
BBITJISITUT KaK 3HAK paBEHCTBA M BBOJUTCS MPU momoniu kHonku Evaluate Expression
(BpruncnuTh BeIpakeHHE) Ha TaHenn HHCTpyMeHToB Evaluation (Beruucnenue).
Evaluati...

3HaK TpPHCBAaMBAaHUE H300paKaeTcss Kak <«:=», a BBOJUTCA MPH MOMOIIH
kHonku Assign Value (mpucBouTh 3HauCHKE) Ha MaHEIM MHCTpyMEeHTOB Evaluation
(Beraucnenue). CrieBa OoT 3HaKa MPUCBOEHUS YKa3bIBAIOT UMs TepeMeHHoi. OHO
MOXKET COJEpIKaTh JIATUHCKUE M Tpeueckue OYKBbBI, ITUPPBI, CAMBOIBL « », « » U
«o0», a TAKXKE ONucaTeNbHbId MHAEKC. OnucaTenbHbli HHIEKC BBOAUTCS C MIOMONIBIO
CUMBOJIa «.» W HM300pakaeTcsi KaK HUXHUW WHIEKC, HO SIBISETCS 4YacThbl0O UMEHHU
nepeMeHHou, Hanpumep Vinit. «HacTosiue» WHIEKCHI, ONmpeAessitone OTACTbHBIMN
AJIIEMEHT BEKTOPA WJIM MaTPHULIbl, 33JJaI0TCA 110 — IPYTrOMY.

[lepeMeHHy10, KOTOPO MPUCBOEHO 3HAYEHUE, MOXKHO HCIIOJIb30BaTh Jlajiee B
JIOKYMEHTE BBIYUCISEMBIX BBIpOKECHUSIX. UTOOBI y3HATh 3HAYEHUE MEPEMEHHOM,
CJIEyEeT UCIOJb30BaTh ONEPATOP BHIYMCIICHHUS.

B crnemyroomem mnpuMepe BBIUMCICHA IUIOMAAbL Kpyra ¢ paguycom 2
(MCnONIb30BaHBI TEPEMEHHBIE [ W S, 3HAYEHUE TMOCTOSHHOM T OMNpPEIEIeHO B

nporpamme MathCad o ymonuanuto).
r=2 s:=a*r*s=12.566

BBoja Texcra

Tekct, moMenIeHHBIN B pabounii JINCT, COAEPKUT KOMMEHTAPUH U OMUCAHUS U
MpeIHA3HAYCH JJIs1 O3HAKOMJICHHMS, a HE JIJIsl UCIIOJIb30BaHUs B pacuerax. [Iporpamma
MathCad omnpenenser HazHaueHHE TEKyIIero OJIOka aBTOMAaTHYECKW IPU TMEPBOM
Haxxatun kiaasumu [IPOBEJI. Ecnm BBemeHHBIM TEKCT HE MOXKET OBITh
HWHTEPIIPETUPOBaH Kak (opmyiia, 6JI0K mpeoOpazyeTcsi B TEKCTOBBIM U MOCIEAYIOIINE
JIAHHBIE pacCMaTPUBAIOTCA Kak TeKCT. Co37aTh TEKCTOBBIM 00K 0€3 MCIOIb30BaHUs
ABTOMAaTUYECKUX CPE/ICTB IMO3BOJISIET KOMaH/Ia Insert» Text Region
(BcraBka P> TekcToBbIi 010K ).
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WNuorma tpedyeTcst BCTpouTh (popmMyTy BHYTPh TEKCTOBOTO OsioKka. J[7st aTOTro
ciryxut komauaa Insert »Math Region(Bcraska P ®opmyia).

®opMmaTupoBaHue GopMy. U TEKCTA

Hns  dopmarupoBanus ¢opMmyn U Tekcta B mporpamme MathCad
UCTIONIB3YeTCsl TaHeldb HHCTpyMeHToB Formatting (dopmartuporanue). C ee
MOMOIIBI0 MOXHO HWHIUBUIYAIbHO OTdopMaTupoBarh J00yI0 GOpMylTy WIH
TEKCTOBBIA OJIOK, 3a/laB TapHUTYpPY M pazMep wmpudTa, a TaKKe MOIYy >KUPHOE,
KYPCUBHOE WJIM MOJYEPKHYTOE HauepTaHUE CUMBOJIOB. B TEKCTOBBIX OJI0OKaX MOXKHO
TaK)Ke 3a7aBaTh THUIl BBIPAKEHHUS M MPUMEHSITh MAapKUPOBAHHBIE M HYMEpPOBaHHBIC
CITUCKHU.

B kadecTtBe cpeACTB aBTOMATH3AlMK HCIOJB3YETCS CTHINM OQOPMIICHHUS.
BriOpath cTuib opopmiIeHHs] TEKCTOBOTO OJ0Ka WM 3JIeMeHTa (OPMYJIbl MOKHO U3
ciucka Style (Ctuin) Ha nanenu uacTpyMeHTOB Formatting (®opmatuposanue). s
(GOopMyJ M TEKCTOBBIX OJIOKOB MMPUMEHSAIOTCS pa3Hble HA0OPHI CTUIIEH.

YToOBl M3MEHUTH CTUIIb O(POPMIIEHUS (POPMYJIBI WIIM CO3JaTh HOBBIA CTHIIb,
ucnojp3yercss komanjga Format P Equation(®opmar® Beipaxkenue). M3meHeHne
crangaptHeix cruied Variables (Ilepemennsie) u Constants(KoHncTaHTbI) BIUsCT Ha
oroOpakeHue ¢opMyn 1o BceMmy JokyMeHTy. CTuinb OQOpMIEHHS  HUMEHHU
NEPEMEHHON YYHUTBIBa€TCS IIpU €€ OmpelesieHuu. Tak, NHepeMeHHble X U X
paccMaTpuBaOTCs KaK pa3inyHble U HE B3aMMO3aMEHSIEMBI.

[Ipu odopmieHN TEKCTOBBIX OJIOKOB MOXHO HCIIOJIB30BaTh OoJiee
oOmupHbIA Habop cTuieil. HacTpoiika ctuseit TeKCTOBBIX OJIOKOB TPOU3BOAUTCS MPU
nomoiny koMmanael Format B Style(®opmath Ctuib).

Pabora ¢ maTpunamu

Bektopel W Matpuubsl paccMmarpuBairoTcss B nporpamme MathCad kak
OJIHOMEpPHBIE U JIByMEpPHBbIE MACCUBBI JaHHBIX. YHCIIO CTPOK U CTOJOI[OB MAaTPHUIBI
3a/iaeTcs B [uagoroBom okHe Insert Matrix (BcTaBka MaTpHiibl), KOTOPOE OTKPBIBAIOT
koMmaHaou Insert? Matrix(BcraBkaP> Matpuibl). Bektop 3amaeTcsi kak maTpuia,
UMeroLIas OJUH cTosoel.

[Tocne menuka Ha kHomke OK B (opmyny BcraBisieTcss maTpuiia, BMECTO
AJIIEMEHTOB 3alOJHUTENN. BMeCTO KaKaoro 3amoJIHUTENS HAl0 BCTaBUTh YHCIIO,
NIEPEMEHHYIO I BBIPAKEHHUE.

JUtst MaTpuLl onpenereHbl CAEAYIOINE ONEPALMH : CII0KEHUE, YMHOKEHUE HA
YHUCJO, MEPEMHOXKEHHE W Ipoure. [[omycTMMO HCHOJIB30BAHME MAaTPHUIBI BMECTO
CKaJISIPHBIX BBIPAXKEHUH : B 3TOM cllydae MpeArosiaraeTcs, YTo yKa3aHHbIe JEHCTBUS
JOJDKHBI OBITh MPUMEHEHBI K KaXKJIOMY 3JIEMEHTY MATpPHIIbl, U PE3yJIbTaT TaKXKe
npeAcTaBisieTcs B BUuAe marpuipl. Hanpumep, Beipaxkenne M+3, rne M — maTpuna,
O3HAYaeT, 4YTO K KaXXJOMY DJIEMEHTY MaTpullbl npubasiserca uucio 3. Eciu
TpeOyeTcsl IBHO yKa3aTh HEOOXOJUMOCTh MOJIEMEHTHOTO MPUMEHEHUs Orepaluu K
MaTpHUlLe, UCIIOJIb3YIOT 3HAK BEKTOPM3alMM, IJs BBOJA KOTOPOIO CIYXHUT KHOIKa
Vectorize(Bekropu3aius) Ha maHenn nHCTpyMeHToB Matrix (Matpuia). Hampumep :

1 3 1 -1 7 2
{ | J *{2 J :[1 2} - 00OBIYHOE MPOU3BECHUE MATPHII.
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{1 3} *{1 —1} {1 - 3} IODJIEMEHTHOE  IPOM3BEJCHUE MATPHIl C

1 b 1 ) 1 HCII0JIb30BAHHUECM BCKTOPHU3aAllUH.

Jlnst paGoTBl C DIIEMEHTaMH MAaTPHUIBI HCIOJIB3YIOT HHJIEKCHI 3JICMECHTOB.
Hymepanust CTpok W CTOJIOIOB MaTpHUIBl HauyWMHAaeTcs ¢ Hyns. MHaekc sneMeHTa
3aJ]aeTCsl YMCIIOM, TIEPEMEHHON WIIM BBIpXEHHEM M OTOOpaskaeTcsi KaK HIDKHUN
uHaekc. OH BBOAWTCS TOCie Mmieidka Ha KHomke Subscript(Mumexc) Ha maHenu
HHCTpyMeHTOB Matrix (Matpuia).

[Tapa WHIEKCOB , OMPEAETSIONINX SJIEMEHT MATPHIIBI, Pa3AeseTCs 3aIlsTOM.
WNuorga ( HampuMmep, MpU TOCTPOCHUU TpaduKOB) TPeOyeTCS BBIICTUTH BEKTOD,
NPEICTaBISIIONMA ~ co0oi  cTomberr Matpumbl. Homep cronbua  MaTpuilsl
oToOpakaeTcs Kak BEpXHHHM WHICKC, 3aKIIOYCHHBIN B YTJIOBBIE CKOOKH, HAIpUMEp
M<%> | Jlnsa ero BBoAa mcmonb3yercs kHomka Matrix Column(Cronben ) Ha nanenu
uHCTpyMeHTOB Matrix (Marpuua).

YrtoObl 3amaTh OOIIyI0 (GOpPMYIy DJIEMEHTOB MAaTpUIpl, THUma Mij @ =i+,
UCTIONB3YIOT Ouana3oHvl. JnamazoH (aKTUYECKH NPEACTaBISIET COOOH BEKTOD,
cofiep KAl apu(HMETHUECKYIO MPOTPECCHI0, OMPENEICHHYI0 MEPBBIM, BTOPHIM H
MOCIEAHUM dJeMeHTaMu. YToObl 3a7aTh [WanazoH, CIeAyeT y3HaTh 3HAUYCHHE
IIEPBOTO AJIEMEHTA, Yepe3 3allsATyI0 3HAYEHHWE BTOPOTO W Yepe3 TOUKY C 3aIlsiTon
3HAYeHHE TIOCIEAHEro JJieMeHTa. Touyka ¢ 3amaTodl mpHW 3aJaHuM JWara3oHa
oroOpaxaercs Kak ABe TOYKHU (..). JlMama3oH MOKHO HCIOJIB30BaTh KaK 3HAUYCHUE
nepemenHoi, Hampumep x =0,0.01..1.

Ecnu pasHOCTh mporpeccuu paBHa €AMHUIE (TO €CTh, SJEMEHTHI MPOCTO
HYMEpPYIOTCSL ), 3HAa4eHHE BTOPOTO OJJIEMEHTa U COOTBETCTBYIOIIYIO 3aIsTYIO
omyckaroT. Hampumep, 4To0bI chopMHUpOBATH MO MPUBEACHHOW BHINIE (QopMyIie
MaTpHILy pa3MepoM 6x6, nepea 3Toi hopmyiioit Hamo ykaszath i:=0..5  j:=0..5. Ilpu
(GOpMUPOBAaHUK MATPHUIBI IIyTEM MPUCBOCHHS 3HAYCHHS €€ JJIEMEHTOB, pa3Mephbl
MaTpUIlbl MOKHO HE 3aJaBaTh 3apaHee. Bcem HeolpeneneHHBIM dSJIeMEHTaM
aBTOMATHYECKU TIPUCBAWBAIOTCS HyJeBble 3HaueHus. Hampumep, hopmyna Mss:= 1
co3maer Marpuny M paszmepom 6x6, y KOTOpPOMl BCE DJJIEMEHTBI, KpOME
PacIoJIOKEHHOTO B TIPAaBOM HUKHEM YTITy, paBHBI 0.

IMocTpoenue rpadpukos
YtoOBI TOCTPOUTH ABYMEPHBIN rpaduk B KOOPAUHATHBIX OocsX X-Y, HAJO aTh
KOMaHIy Insert » Graph» X-Y Plot (BcraBkaPI'papukP JlekapToBbIl
KoopauHatel). B oOmactu pasmenieHus rpaduka HAXOATCS 3aMOJHUTETN IS
yKa3aHusi OTOOpakaeMbIX BBIPOKEHWA W JUana3oHa W3MEHEHUS BEJIWYUH.
3aloJHUTENb Y CEPEIMHBl OCH KOOPJAMHAT MNpPEAHA3HAYCH [JIsi MEePEMEHHOW WIH
BBIPKEHUSI, OTOOpakaeMoro 1o 3Tol och. OOBIYHO HCHOJIB3YIOT AMANa30H WIIU
BEKTOp 3HaueHWU. ['paHUYHBIC 3HAYEHHUS MO OCSIM BBIOMPAIOTCS aBTOMATUYECKHU B
COOTBETCTBHM C JMANa30HOM H3MEHEHUS BEJIIMYEHBl, HO KX MOXHO 3aJaTh H
BPYUYHYIO.
B onHol rpaduueckoit 061acTh MOKHO TIOCTPOUTH HECKOJIBKO rpadukoB. s
ATOTO HAJAO y COOTBETCTBYIOIIEHM OCH NEPEYUCIUTh HECKOJIBKO BBIPAXKEHUH uepes
3aIATYIO.
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Pa3zHbie KpuBble H300pakalOTCS pPa3HbIM I[BETOM, a sl (OpMaTUPOBaHUS
rpaguka Hamo ABAKABI IIENKHYTh HOa oOmactu rpaduka. [ns ympapieHus
OTOOpaXE€HHWEeM TOCTPOCHHBIX JIMHUM CHYKUT BbIKiIaaka Traces (Jlunum) B
OTKpBIBIIEMCS JHAIOTOBOM OKHe. Tekyumii gopmaTr Kakaoil JMHUM TPHUBEACH B
CIIUCKE, a TIOJl CIMCKOM pAacIoOJIO)KEHbI JJIEMEHTHlI YIMPABIICHUS, IO3BOJISIONINE
uaMeHsaTh ¢opmar. Ilome Legend Label (Onwucanue) 3amaer omnwucaHue JIMHUH,
KOTOpOe OTOoOpaxkaeTcsi TOJIbKO mpu cOpoce duiaxkka Hide Legend (CkpbiTh
OIMCAaHKE) MO3BOJISET BBIOPATh MapKephl JUIsl OTIACIBHBIX TOUYEK, crucok Line(Twum
auHUK) 3amaer Tuan auHud, crucok Color (Iser) - mBer. Crmcox Type (Tum)
OIpeIeIIIeT CIOCO0 CBSA3U OTACIBHBIX TOUeK, a crircok Width (TommuHa) - ToamuHy
JIMHUU.

TodHO Tak k€ MOYKHO IOCTPOUTHh U OT(HOPMATHPOBATH TPaPHK B MOIAPHBIX
KoopauHatax. [lJis ero moctpoeHus Hajuo jgaTh komamay Insert » Graph®  Polar
Plot (BcraBka P I'papux® TlonspHbie KOOPAUHATHI).

AHAJIMTHYECKHE BbIYUCIEHUS

C mNOMOIIbIO AaHAJUTHYECKUX BBIYMCICHUN HAxXOIAT AaHATUTHUYECKHUE WU
IOJIHBIE PEIICHUS YpPaBHEHUH U CHCTEM, a TaKXe MPOBOJAT NpeoOpa3oBaHUs
CJIO’KHBIX BBIpQXXEHUU (Harpumep, ynpouieHue). FlHaue roBops, pu TakoM MOAX0/1€
MOKHO TOJIY4YUTh HE4HClIoBOoW pe3ynapTaT. B mporpamme MathCad koHKpeTHBIE
3HA4YCHUsI, TPUCBOCHHBIC MEPEMEHHBIM, IPU 3TOM WUTHOPUPYIOTCS — IEPEMEHHBIE
paccMaTpuBalOTCS KaK HEONpeJesieHHble napamerpbl. KomaHabl A BBINOJIHEHUS
AHAJIMTUYECKMX  BBIUUCICHHMM B  OCHOBHOM  COCpPEIOTOYEHbl B  MEHIO
Symbolics(AnanuTryeckre BEIUUCIICHUS).

YToOBl yIpOCTUTH BBIpAKEHHE (MM YacCTh BBIPAKEHHUA , HAJO0 BbIOpATh €ro
npy TOMOIIM YrOJKOBOIO Kypcopa W narth komanmay) Symbolics P Simplify
(Ananutuueckue  BeIpaxkeHus P> Ynopoctuts). Ilpy  3TOM  BBINONHSIOTCA
apumeTnyeckue ACWCTBHA, COKpPAIIAIONINE OO0IMMe MHOXHUTEIN W TMPUBOIATCS
noI0OHbIE YJIEHBI, MPUMEHSIOTCS TPUTOHOMETPHUYECKHE TOXKIECTBA, YIPOINAIOTCS
BBIPXEHUS C paJiuKallaMH, a TaK)Ke BBIPAKEHUS, COJIepIKaIie IPSIMYIO0 B OOPaTHYIO
gynxuun (tuna ™). HexoTopble AeHCTBHS 0 PACKPBITHIO CKOOOK M YIPOILEHHIO
CIIO)KHBIX TPUTOHOMETPUUYECKUX BBIPAKEHUH TpPeOYIOT MNPUMEHEHHs] KOMaHbI
Symbolics » Expand(Ananutnyeckre BoraucieHus: P PackpbiTh).

Komanmy Symbolics P> Simplify (Ananmutnueckue BeipakeHus: P> YTIpOCTUTD)
IPUMEHSIOT U B 00JIee CIOXKHBIX citydasx. Hanmpumep, ¢ ee moMoIbi0 MOXKHO :

BBIUMCIUTH MpeAes YHUCIOBOH MOCIIEN0BATEIbHOCTH, 33JaHHON OOIIMM
YJICHOM;
HaiTH  o0myr0o  ¢GopMmylny i  CyMMbl  YJI€HOB  YHCIIOBOM
MOCIIEI0BATEIHLHOCTH, 33/IaHHOM OOIIMUM YJICHOM;

* BBIYUCJIUTH TIPOU3BOAHYIO TaHHOU (DYyHKITUH;

HalTH TEepBOOOPA3HYIO0 AAHHOW (PYHKIMU WIM 3HAYEHHE OIPEIESIEHHOTO
UHTETpasa.

Jllpyrue Bo3MokHOCTH MeHIO  SymbolicS(AHanuTu4ecKkue BBIYUCICHHS)
COCTOSIT B BBHIMOJHEHUHM AaHAJIWTUYECKUX OIepaluii, OpUEHTHUPOBAHHBIX Ha
NEPEeMEHHYI0, HCIOJb30BaHHYI0 B  BbIp@XEeHHMU. JIJIs 3TOrO HAAO BBIACIUTH B
BBIpOXEHUH TEPEeMEHHYI0O M  BbIOpaTh KOMaHAy H3 MeHio  Symbolics
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» Variable(Anamutuaeckre BbipaxkeHuss P Ilepemennas). Komanma Solve
(Pemrenune) wmier kopHW (QYHKIHMH, 3aJaHHON JaHHBIM BBIPOKECHUEM, HaIIPUMED,
€CJIU BBIJEIUTD YIOJIKOBBIM KypCOPOM IIEPEMEHHYIO X B BBIPAKEHUM a x>+bX+C To B
pe3ynbTare mMpuMeHEeHHs KoMaHasl Symbolics P Variable P> Solve(Aranmutnueckue

BbrunciieHusi P Ilepemennas P> Pemuts), OyayT HallJIeHbl BCE KOPHU YPaBHEHUSI.
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BapuaHThl MHAUBHAYAJBHBIX 32124 IS 3a1aHus 1.

Ha d4eprexe dopmata A4 mocTpouTh TPHM BHAA AKCOHOMETPHYECKOH
Mo/e/H MOKA3aHHOH HA pUCyHKe (00pa3en; odopMieHusi n300pakeH Ha PUC.A).
HeBuaumMbie KOHTYPBI BHYTPEHHHMX HMOBEPXHOCTEH H300pa3sUTh WITPUXOBBLIMHU
JuHusAMH. Bec ocHOBHBIX 1uHui -0.3, BcnomorartenbHbix- 0.1.

Ha 4eprexke HaHeCTH pa3Mepsbl.

Nel

60
70
230

10
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Neo 8
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BapuaHTbl MHAMBUAYAJBLHBIX 32/1a4 U1l 3a1aHUS 2
Bvinonnume ecmaexy mekcma cpeocmeamu KOMIIAC. Ilepeasa cmpoka
mexkcma umeem npueA3Ky K mouke ¢ Koopounamamu 6 yenmpe skpana. Texcm
00J1ICEeH coOepircamp cliedyrouiue OaHHble:.
Cmpoka 1: ®amunus Ums OTyecTBO ydalerocs.
Cmpoxka 2: TlonmHoe Ha3BaHUE yUpexKACHUS 00pa30BaHUS.
Cmpoxka 3: Hazanue u mmdp cnenuanbHocTi. Homep rpymisbl.
Cmpoka 4: 11onHblil HOMEDP 3a4ETHON KHIKKU
BBegennsiii TekcT ¢GopMaTHpOBaTh COIVIACHO MPEAJIOKEHHOMY BapUaHTY,

BBIBCCTHU TCKCT HaA IICHYATH HUCIIOJIB3Y: (I)OpMaT A4 HCIIOJIB3Ys KOIIMPOBAHUC DKPAHA

C 0T06pa}KeHI/IeM KOOpAIHNHAT KypCOpa IMOCTABJICHHOT'O B TOYUKY IIPUBA3KH.

Tabimuna 2
Ne | Boicora | Cyskenme | Hlar CTuib Tekcra Hlpudr
CHMBOJIA CTPOK

10 | 4.0 1.0 7.0 Texcrosbiii tokyment | Arial Narrow

11 |4.0 1.1 7.0 Texcroseiii tokymenrt | Arial Black

12 | 4.0 1.2 7.0 Texcroseiii tokymenrt | Arial Bfltic

13 4.0 1.3 7.0 TekcroBbrii jokyment | Arial

14 4.0 1.4 7.0 TekcroBblii jokymeHT | Times New Roman

15 4.0 1.5 7.0 Texcrossrit jokyment | Arial CE

16 |4.0 1.0 7.0 TekcroBblit JokymeHnT | Times New Roman
Cyr

17 |14.0 1.1 7.0 TekcroBblit JokymenT | Times New Roman
Cyr

18 | 4.0 1.2 7.0 Texcrosbiii mokyment | Arial Narrow

19 |14.0 1.3 7.0 Tekcrossrit jokymeHnT | Times New Roman
Cyr

20 [ 4.0 1.4 7.0 Tekcrosbrii jokymeHT | Arial Narrow

21 4.0 1.5 7.0 Texcrosbiii tokyment | Arial Narrow

22 4.0 1.1 7.0 Texcroseiii mokyment | Arial Black

23 4.0 1.2 7.0 TekcroBbiii qokymenT | Arial Bfltic

24 4.0 1.3 7.0 TekcroBblii jokymeHT | Times New Roman

25 4.0 1.4 7.0 Texcrosbrii jokymenT | Arial Narrow

26 4.0 1.5 7.0 TexcroBblii jokymeHT | Verdana

27 |14.0 1.0 7.0 TekcroBbii jokyment | Arial Narrow

28 4.0 1.1 7.0 TekcroBbii jokyment | Arial Narrow

29 4.0 1.2 7.0 TekcroBbii jokyment | Arial Black

30 4.0 1.3 7.0 TexcroBbiii fokymenT | Arial Bfltic
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BapuaHThl MHAUBHAYAJIBHBIX 32/1a4 JJ1S 3a1aHUA 3
Ucnons3ys mporpammy MathCAD mocrtpoiite rpaduku QyHKIuil B OJHOMN
CHUCTEME KOOpIWHAT, pE3yJbTaT BBIIOJHEHUSA CKOMUPYHTE BMECTE C DKPAaHOM U

pacrieyaTanre

Tabauna 3
DyHKUUA DyHKUMUA
Ne Ne
3aa4u 3aJa4u
31 y=1/(x?+1) 44 y = -3x%+12x
y=x+1 y=5X-2
32 y = -3x%+12X 45 y = X2+5x+4
y=X-2 y=2X-3
33 y = X?+5x+4 46 y = x3-3X
y=2X-2 y=X-3
34 y = -X?+2x+15 47 y =3x3-X
y=3X y=x-4
35 y = 2x2-8x 48 y =X3+6X°+9x+8
y=3X-2 y=2X-7
36 y = 1/3(x)*-9 49 y = 1/(1-x?)
y=x-3 y=X-2
37 y = x3-3X 50 y = -x*+8x=9
y=1/2x-2 y=1/3x-3
38 y =3x3-X 51 y = -X?+2x+15
y=X-2 y=2X-5
39 y = -X3+X 52 y=1/(x*+1)
y=x-1/2 y=6X-3
40 y =Y x3 53 y =Y x*
y=5X-2 y=4x
41 y =1/5 x? 54 y =1/5 x°
y=6Xx-3 y=1/4x-3
42 y =x3+6x2+9x+8 55 y =x3+6x2+9x+8
y=3X-2 y=X-3
43 y = 1/(1-x?) 56 y = -x*+8x-9
y=8X-3 y=6X-2

BapuaHTbl MHAUBUAYAJbHBIX 3324 A5 3a71aHus 4

Bribpate u3 Tabnuisl 4 WHTETpaJl B COOTBETCTBHHM C WHAWBUIYaTbHBIM

BapHaHTOM 3aJlaHUA

Hcnons3ys mporpammy MathCAD Beruuciute onpefenéHHbli uHTErpan (B

OTU€TE ONMUILIUTE MOPSAIOK BHIMOIHEHHUS AeiicTBUi Ha [T9BM)




Tao6auua 4

Ne DyHKUUA Ne DOyHKIUA
3aJaun 3aga49u
57 70
szdx J (< +2)ax
0
58 2 , 71
_[(4x —3X° +2x+1)dx
Y [ (x* +4)dx
59 2 72
Ix dx 2
1 j (x® +9)dx
1
60 3 73 2
jx“dx J' x*dx
1 0
61 74 3
3 J'(4x3 —3x% +2x +Ddx
J.(x?’ +2x)dx b
-1
62 L 75 2
I d_z( _[ x*dx
1/2 X 1
63 Y2 dx 76 ,
s X° I(X3 + 2x)dx
64 4 77 L
Iﬁdx I ?(_3
0 1/2
65 F 78 12
I3 x*dx J. d—2
1 1/3
7 4
66 X 2 9 J. Jxdx
j L+ x2)dx :
0
67 80 Ti/?dx
[0 +2)dx 1
1
68 81 .
J.(x4 +4)dx j(1+ x*)dx
0
69 82 TX tdy
j (x® +9)dx 1
1
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[Tpunoxenune 1
I'OCT 21.101-93

®opma 6 - OCHOBHASI HAANNUCH U IONOJHUTEIbHbIE IPa@bl K Heil 15
yepTesKed U3ACJUN M TEKCTOBBIX JOKYMEHTOB (IOCJIeayouue

JIUCTBHI)
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Vkazanus o 3anonnenuu 0cHo8HOU HAONUCU U OONOHUMENbHBIX 2pag) K Hell

B rpadax ocHOBHOW HaaIUCH U JOMOJHUTENbHBIX Tpadax K Hel (Homepa rpad Ha
dbopmax mokazaHbl B CKOOKaX) yKa3bIBarOT:

a) B tpade 1 - oOo3HaueHWe IOKyMEHTa (OCHOBHOTO KOMILIEKTa pPabOunx

YepTexkel, uepTexa u3Jenus, TeKCTOBOroO IOKYMEHTa U Ap.);

0) B rpade 2 - HauMEHOBaHUE MPEANPUITHS (B T.4. YUPEKIACHUS U MPEANPUATUS

oOcnykMBaHHsl), B COCTaB KOTOPOTO BXOJUT 3JaHUE (COOPYXKEHHUE), WU

HAaMMEHOBaHUE MUKpPOpailoHa;

B) B rpade 3 - HAMMEHOBaHUE 3/1aHUS (COOPYKEHUA);

r) B rpadge 4 - HaMMEHOBaHHE U300pAKEHUM, MOMEUIEHHBIX HA JAaHHOM JIUCTE, B

TOYHOM COOTBETCTBUM C HAMMEHOBAHUSIMU U300PAKEHUI Ha YEPTEKE.

HanMeHoBaHus cielM(pUKALMA U IpYyrux TaOJUI, a TaKXKe TEKCTOBBIX yKa3aHUM,
OTHOCALIMXCS K U300paKEHUSM, B rpade He YKa3bIBaIoT;

1) B rpade 5 - HAMMEHOBAHUE U3/1EIUs U/ UM HAUMEHOBAaHUE JOKYMEHTA;

e) B rpade 6 - ycioBHOe 0003HaueHUe cTaauu “Padouast nokymeHnrtamus” — “P”;

k) B rpade 7 - MOpsSAKOBBII HOMEp JUCTA (CTPaHUIbl TEKCTOBOTO TIOKYMEHTa MpU

JIBYCTOpOHHEN mnedatn). Ha mokymMeHTax, COCTOSIIMX U3 OJHOIrO JIUCTA, rpady He

3aI0JIHAIOT;

n) B rpade 8§ - 00111ee YMCIIo JUCTOB JOKYMEHTA.

['pady 3amonHsOT TONBKO Ha mepBoM Jjucte. Ha mepBoM JuCTE TEKCTOBOTO
JOKYMEHTa IpU ABYCTOPOHHEH MeyaTH YKa3bIBalOT 00I1l€e YUCIIO CTPAHULL;

K) B rpade 9 - HaMMEHOBaHUE WIHM pPa3IMUUTENbHBI HMHAEKC OpraHu3allvy,

pa3paboTaBIICH TOKYMEHT;

1) B rpade 10 - xapaktep paboTel (paspaboTan, MPOBEpUI, HOPMOKOHTPOJIb,

YTBEPAMII); JIONMYCKAETCAd CBOOOJHBIE CTPOKM 3alOJIHATH IO YCMOTPEHHUIO

pa3paboTuuKa JOHKHOCTSMHM JIML, OTBETCTBEHHBIX 3a BBIMYCK JOKYMEHTa (TJI.

MHXEHEP (apXUTEKTOp) NPOEKTa, HAYaJIbHUK OT/AEJA, TJI. CHEUAINCT U T.I1.);

M) B rpadax 11-13 - damunum u moamucu nul, ykazaHHbeIX B rpade 10, u gary

MOIMTACAHUSI.

Ecnu HeoOXoauMo cOrjiacoBaHWe JOKYMEHTa, TO MOJNUCU AOJKHOCTHBIX JIHI,
COTJIACOBBIBAIOIIMX JOKYMEHT, pa3MeUIatoT Ha MoJie Ui MOAIIMBKY JUCTa;

H) Tpadax 14-19 - rpadsl TaOMUIBI HW3MEHEHM, KOTOPHIC 3amOJHSIIOT B

cooTBeTCTBHH C 7.5.19;

) rpade 20 - *HBEHTAPHBINM HOMEP MO TMHHNKA,;

p) rpade 21 - moAmMMCH NMIlAa, MPHUHSBIIETO TOJJIMHHUK Ha XpaHECHHWE, U JaTy

MPUEMKH (YHUCII0, MECSIL, TON);

c) rpade 22 - WUHBEHTApHBI HOMEp MOJJIMHHUKA TOKYMEHTa, B3aMEH KOTOPOTO

BBIMYIICH MMOJTNHHUK;

T) Tpade 23 - oOo3HaueHwe Martepuana jetanu (rpady 3amoiHSIOT TOJBKO Ha

yepTexkax JieTanei);

y) rpade 24 - mMaccy uznenus, U300paXKeHHOro0 Ha 4YepTexke, B Kujorpammax 0e3

yKa3aHus €AMHMIBI u3MepeHus. J[lomyckaeTcss yka3blBaTb Maccy B JAPYTrHX

eAMHUIAX U3MEPEHHUS C YKa3aHUEM UX.

Ilpumep - 2,4 T;

¢) B rpade 25 - macmtad (mpocraBisior B cootBeTcTBUM ¢ [OCT 2.302);

1) B rpade 26 - moAMMCh JTUIA, KOTTUPOBABIIIETO YEPTEXK.
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