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1. HIEJIX OCBOEHUSA JUCIHUIIJIMHbBI

1.1

Lens AUCIUILIHHEI - 00eCTIeYUTh Oy IyIUM CIEIMaIHCTaM 3HaHHE OOIIUX METO/IOB ABTOMATH3AIIH ITPOEKTHO-
KOHCTPYKTOPCKHUX Pa0OT B PA3JIMUHBIX OTPACIIAX JEATeIbHOCTH. L[eNblo M3ydeHus MpeACTaBIsIOTCS CIeayIomue
TIOJIOXKEHHS: IPUBECTHU MPUMEPHI PEIICHNS CTAaHJAPTHBIX 3a]1a4 U, TT0 BO3MOXKHOCTH, OOBSCHUTE JIeHiCTBHIE Hanboiee
BaXKHBIX BCTPOEHHBIX aJITOPUTMOB; IPEATI0KUTh HE COBCEM OUEBUIHBIE IIPUEMBI PEILIEHUS] aKTYalbHBIX 3a7]a4 COBPEMEHHOI
BBIYHCIIUTENBHOM HayKH, 1aTh OOIIHPHYIO CIIPAaBOYHYI0 HH(OPMAIHIO, TIOMOTAIOIIYIO OBICTPO U 3(YeKTUBHO pabOTATh.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (paznen) OOIT: |BI.B.21B.01

2.1

TpeGoBaHus K NpeABapHUTe/ILHON NOArOTOBKe 00y4al0LIerocs:

2.1.1

AHanuTHYecKas MCXaHHKa

2.1.2

BapuanmoHnHoe ncuuciaeHue

2.1.3

Briciias maTemaruka

2.14

MarepuanoseneHne

2.1.5

OCHOBEI AJITOPpUTMU3AIINN U IIPOTrpaMMHUPOBAHUsL

2.1.6

WHdopMannoHHbIe TEXHOJIOTUM ¥ OCHOBBI HH(GOPMAIIMOHHON 0€30I1aCHOCTH

2.1.7

Hcnonb3oBanue COBPEMEHHOTO MPOrpaMMHOI0 KOMILIEKCa mat lab

2.1.8

OCHOBEI KPUTHUYCCKOTO MBIIJICHUA

2.1.9

OCHOBEBI TPEXMEPHOI'0 MOACINPOBAHUA U IPOTOTUIIMPOBAHUA

2.1.10

duzuka

2.1.11

Teoperuueckast MEXaHUKa

2.1.12

BBC}IGHI/IC B npod)eccnox—lanm—ly}o JACATCIBbHOCTD

2.1.13

HaueprartensHast reoMeTpusi U HH)KeHepHas rpaduka

2.2

JII/IC[[I/IHJII/IHLI U MIPAKTUHKH, JJISI KOTOPBIX OCBOCHHE ZIaHHOﬁ AUCHHUIIIINHBI (MOlIyJ'lﬂ) HeOﬁXOIIPIMO Kak
npeamecTrBymoniee:

221

OnepanyoHHbIe CUCTEMBI

222

OCHOBBI aBTOMaTH3HPOBAHHOTO NPOESKTHUPOBAHUS

223

OCHOBBI TCOPHHU TUIACTUYHOCTH U MOJI3YUECTH

224

CoBpeMeHHBIE SI3bIKH IPOrPaMMHPOBAHUS

225

Texnonoruueckast (IPOSKTHO-TEXHOJIOTMYECKast) MPAKTHUKA

2.2.6

YHucneHHble METOJIbl B IPUKIIATHOW MEXaHUKE

2.2.7

MeTto1 KOHEUHBIX AJIEMEHTOB

2.2.8

Mertponorusi, CTaHAapTU3aLUS ¥ cepTHHUKAINS

229

[TnaHupoBaHKHE 3KCTIEPUMEHTA U METOIbI 00PaOOTKHU TAaHHBIX

2.2.10

TepmonuHaMuKa U TEILIONEPESaun

2.2.11

Texnonorus MAalIUHOCTPOCHUA

2.2.12

DKcnepuMeHTaIbHAS MEXaHUKa 1e(OPMHUPYEMOTO TBEPIOTO Teja

2.2.13

KommbrotepHplit HH)KUHAPHHT

2.2.14

MB)K,HI/ICLII/IHJ'II/IHapHaH HUTOroBasg ToOCyaapCTBCHHAA aTTECTalUs 110 HAIIMOHAJIBHO-PETMOHAIBHOMY KOMIIOHCHTY

2.2.15

[ToaroToBKa K MpOIIEeype 3aIIUTHI M 3aIIUTa BBIMTYCKHON KBATU(PUKAIIMOHHOW PabOThI

2.2.16

IlonroroBka k caave u caada roCyaapCTBCHHOI'O SK3aMCHa

2.2.17

[IpegnumiomHuas mpakTrka

2.2.18

DKOHOMHKA 1 Opranusanusa IPOU3BOJACTBOM

3. KOMIIETEHIIMU OBYYAIOIIET'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JTUCITUITJIMHBI

(MOJYJIST)

IIK-2: I'oTOBHOCTBHIO BBINIOJIHATH HAY4YHO-HCCJ/IEA0BATEC/ILCKUE paﬁOTLl B 00J1aCTH npmc.naaﬂoﬁ MEXaHUKHU C UCITOJIb30BAHUEM
COBPEMEHHBIX BHIMHCJIUTEJIbHBIX METO/10B, BLICOKOIIPOU3BOAUTECIbHBIX BHIYHC/IUTECIBbHBIX CUCTEM U HAYKOCMKHX
KOMIIBIOTECPHBIX TeXl—lO.]'IOl"Plﬁ, HIMPOKO paCl’lpOCTpaHéHHle B MNPOMBIINIJICHHOCTH CUCTEM MHPOBOI0 YPOBHSA U

IKCNIEPUMEHTAJBHOI0 060pyuosaﬂuﬂ AJIS1 TPOBEICHUA MEXaHUYCCKUX MCIbITAHUIH

3HaTh:

VYpoBeHs |  |OCHOBHBIE HAaIPaBIEHUS U CHEIU(HKY BBIIOTHEHHS PACUeTHO-IKCIIEPUMEHTAIBHBIX padoT ¢ MCHOIB30BaHIEM

COBPEMEHHBIX BBIYUCIUTENIBHBIX METOIOB, BBICOKOIPOU3BOAUTENIBHBIX BEIYHCIUTEIbHBIX CUCTEM H HAYKOEMKUX
KOMIBIOTEPHBIX TEXHOJIOTHH B 00JIACTH MPUKIIAHOW MEXaHUKH.




YMeTh:

VYpoBeHb | [BBIMONHSTH pacyeTHO-IKCIIEPUMEHTAIBHBIE PA0OTHI B 00JIACTH MPHUKIIATHOH MEXaHUKH C HCTIOTb30BAHHEM
COBPEMEHHBIX BBIUUCIIUTENBHBIX METOJI0B, BEICOKOIIPON3BOAUTEIBHBIX BEIYUCIUTENBHBIX CUCTEM U HAYKOEMKHX
KOMITBIOTEPHBIX TEXHOIOTMH

Baagern:
VYpoBeHb |  [MeTOAAME TIPOBEICHHS pACUETHO-IKCIIEPUMEHTAIBHBIX PA00T B 00IACTH MPHUKIIATHON MEXaHUKH C UCTIOB30BAHUEM

COBPEMCHHBIX BbIYHCIUTCIBHBIX METOJ0B, BBICOKOITPOU3BOAUTCIIbHBIX BBIYHUCIIUTCIIBHBIX CUCTEM H HAYKOCMKHUX
KOMITbIOTCPHBIX TEXHOJIOTHUH

B pe3syJubTare ocBOeHMs JMCHUIIMHBI 00y4YaIOLIUICS JOJIKEH

3.1

3HaTh:

3.1.1

MOATIPOTPAMMBI YHCIICHHOH 00pabOTKN pe3yJIbTaTOB SKCIIepuMeHTa, ueronbs3oBanne MathCAD a1t OTBICKaHUS KOpHEH
YPaBHECHUH, IOJIMHOMOB U CHCTEM JIMHEHHBIX (HEITMHEHHBIX) ypaBHEHHUIT;IpaBriIa rpadaeckoro o(hopMICHHUS Pe3yJIbTaToOB
pacuera oJjei HanpspKkeHui nedopmanuil 1 cMeleHui B BUJIE INIOCKUX M IPOCTPAHCTBEHHBIX 10BACPXHOCTEMN; OCHOBBI
COBPEMEHHBIX S3BIKOB IIPOrPAaMMHPOBaHUs; O0IIME METO/IbI aBTOMATH3ALIU IPOEKTHO-KOHCTPYKTOPCKUX paboT.

3.2

YMmeTs:

321

coctaiarh B HoTauuax MathCAD anropuT™sl pacueTHbIX GOPMYIT pelieHH 3aad TEOPUU YIPYTOCTH U IIOJI3yUYECTH,
MaT(U3UKY; IPUMEHSTh pa3JIMuHbIe AKEThl IPUKIIAIHBIX IPOrpaMM B 00JIaCTU NIPUKIATHON MEXaHUKU

33

Baagern:

3.3.1

PCUICHUS CUCTEM ypaBHeHHﬁ, MIPUMCHCHHUS METOAO0B OTBICKaHUA KOpHeﬁ crocodamMu XOpAd, KaCcaTCJIbHBIX U 6HCC€KL[PII>1;
paSpa6aTI)IBaTL OPUTMHAJIBHBIC MMAKEThI MPUKIIAJHBIX ITPOTrpaMM U MMPOBOJAUTH PACUCTHI JJIA CIICHUAIN3UPOBAHHBIX 3a/1a4
l'IpPIKJ'[a}IHOﬁ MCXaHUKH.

4. CTPYKTYPA U COJEP)KAHME JUCOUILIMHBI (MOLY.JIS)

Koa

| zansiTUs | Tem /BWA 3aHATHSA/
Pasnes 1. MathCAD

Hnre
DAKT.

Komneren-
107071

HaumenoBanue paszgesioB u | Cemectp /| Hacos

Kvpe

Jlutepatypa p.

1 (001008

IIpnmeyanue

1.1

[Manenn uHCTpyMeHTOB; OCHOBBI 5 2
BeiuuciieHuii B. MathCAD. Beox
U peaKTUPOBAHUS (POPMYIL.
I'paduku. Otnaaka u
KOMMEHTHPOBAHHS IIPO-TPAMM.
VYnpasnenusmu daiinamu
JIOKyMEHTOB. /JIek/

JI1.1J11.2 2
JI1.3J12.1 J12.2
2.3

Jlexums-
KOHCYJIbTaIHs

1.2

Paznoxxenne, o0Obe1MHEHNE, 5 2
YIPOILEHNE, BBI-YUCICHUE
KO3 PHUIMEHTOB MMOJIMHOMA,
MO/ICTa-HOBKA MEPEMEHHOM,
BBIUUCIICHHS TIPENIEINIOB,
CHMBOJIbHBIC U SIBHbIC
Bbruucienus /Jlex/

13

AHaJIUTUYECKOE U YUCIIEHHOE 5 2
nuddepeHIpo-BaHue.
IIpousBoHBIE BEICIINX
nopsiikoB. YacTHbie
npou3BoHbIE. Paznoxenne
¢yskuunu B psan Teidiopa.
Oneparops! quddepeHupopa-
HUS U pas3iioxeHus B psif. /Jlex/

1.4

OmnpeneneHHbIe U 5 2 2
HEONpe/IeICHHBIE HHTETPAJIbL.
Ornepatopbl HHTETPUPOBAHUSI.
CHUMBOJIBHOE U YHCJIEHHOE
UHTErpupoBaHue. MHTerpasl ¢
Ne-peMEHHBIMH U
0ECKOHEUHBIMH TpeeIaMHu.
Kparnbie narerpainsi. /JIek/

Mo3rosoii
HITYpM




1.5

AHanuTHYECKOE U YHCIICHHOE
pemenue. OHO U cucrema
ypaBHEHMH. BbrancinTenbHbIin
610k Given/ Find. YpaBHenue ¢
OJTHAM HEHM3BECTHBIM: (DyHKISI
root. Kopau monuHOMa: HyHKIHS
pol-troons. Jlokanmu3amust
KOpHEH. YncaeHHbIE Me-TOIbI
CEKYIIUX — r0ot, TpaJJIeHTHbIE
meroapl- Find, MeTox
MIPOAOJDKEHUS 110 TapaMeTpy.
/J1ex/

1.6

MarpuyHsle oneparym:
TPaHCHOHUPOBAHHUE, CIIOXKEHHE,
BEIYHTAHHE, YMHOXCHHE.
Bexkropnas anredpa: MomyIb
BEKTOpa, CKAISIPHOE M BEK-TOPHOE
TIPOU3BEJICHYIS; BEIYHUCIICHHE
OIIpeNICIN-TEJICH, PaHT MaTPHUIIBL,
BCIIOMOTaTeNbHbIE (QyHK-ITHN:
TeHepalysl MaTpull, pa3OueHNS,
CITMSTHHE U COPTHPOBKA MaTPHIL.

/JTex/

1.7

Boruucnurensuslit 6ok Given/
Find. ®ynxuus —I solve.
IIpou3BoIIbHBIE CUCTEMBI
ypaBHeHui. [lepeonpeneneHusie u
HEJ0OIPEAEIEHHbIE CH-CTEMBI.
CoOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUCHUS MaTPHILL.
/JTex/

1.8

JluneiiHast UHTEPIOMALMSL.
KyOuueckas 1 noiu-HOMHAIbHBIE
UHTEpHOJIAIH. MHOroMepHast
uHTepnossiuus. Perpeccust.
JIuHeliHas1, MOJIMHO-MHUaIbHAs
JpyTUe TUMBI perpeccuii. /Jlex/

1.9

Cosznanue rpadukoB. J[BymepHbie
rpaduKu: IBYX BEKTOPOB, BEKTOPA
U PaHKUPOBAHHOM MEPEMEHHOM;
rpaduk GYHKIUH, TOISPHBIT
rpa¢uk. dopmarupoBaHue oceii,
TPAacCCUPOBKA U YBEIUUCHHS
rpa¢ukoB. MI3mMeHeHus pa3Mepa u
nosioxkeHust rpadukos. Cozanue
TPEXMEPHBIX TPaPHUKOB.
dopmaTupoBaHUE TPEXMEPHBIX
rpa¢ukoB. /Jlex/

Ocuosuele cBeaennst 0 MathCAD.
Otnagka 1 KOMMEHTUPOBAHHS
MporpaMM. Y IpaBICHUSIMHI
(aiinamu noxymenros. /T1p/

Pasnoxenne, o0benuHenHune,
YIPOIIEHHE, BHI-UUCTICHHUE

KO3 PHUIMEHTOR MOJIMHOMA,
MO/ICTa-HOBKA IEPEMEHHOM,
BBIYHCIICHUS TTPE/ICIIOB,
CHMBOJIBHBIE U SIBHBIE BBIYHCIICHUS
/Mp/




1.12

AHaNIUTHYECKOE U YHCIICHHOE
nuddepeHIpo-BaHue.
ITpon3BoHEIE BBICIINX MOPSAKOB.
YacTHBIE IPOU3BOTHEIE.
Pa3noxenne GyHKINHN B P
Teitnopa. OnepaTopsl

i hepeHInpo- BaHuUs U
pasnoxenus B psia. /TIp/

1.13

OnpeneneHHbie U
HEOIIpeIeICHHbIE HHTETPaJIbI.
Oneparopbl UHTETPUPOBAHUSI.
CHUMBOJILHOE M YHCJICHHOE
MHTErpupoBanue. IHTerpasl ¢
Me-PEeMEHHBIMHU U OECKOHECYHBIMU
npenenamu. KpaTHble HHTErpabl.
Mp/

1.14

AHaNUTHUYECKOE U YHCIICHHOE
pemenue. OHO U cucremMa
ypaBHEHUH. BerancnureabHbIN
610k Given/ Find. YpaBHeHue ¢
OJITHIM HEWM3BECT-HbIM: (PyHKIIHS
root. Kopau nonuHoma: QpyHK-1ust
poltroons. Jlokanu3zauus KOpHEH.
UucneH-Hble METO/Ibl CEKYIIUX —
root, rpaueHTHBIe Me-ToIbI- Find,
METOJI ITPOIOJIKEHUS 110
napamet-py. /ITp/

TBopueckoe
3aJ]aHue

MarpudHbie OTepaIHu:
TPaHCIIOHUPOBAHHKE, CIOKEHHE,
BBIYMTAHUE, YMHOKEHHUE.
BexkropHas anredpa: Moy
BEKTOPA, CKaJSIPHOE U BEK-TOPHOEC
HPOU3BE/ICHHS; BBIYUCIICHHE
OIIpe/IeIIN-TEeJICH, PAaHT MaTPHUIIBL,
BCIIOMOTaTeNIbHbIC (DYHKIIUH:
reHepalys MaTpull, pa3oueHus,
CITU-SIHUE M COPTUPOBKA MATPHII.
Mp/

PaGoTa B MaJIbIX
rpyImmax

1.16

Brruucnurensusiii 6ok Given/
Find. ®ynxkuus —I solve.
IIpou3BosibHBIE CUCTEMBI
ypaBHeHuil. [lepeonpeneneHubie u
HeoonpeaeaEHHbIE CH-CTEMBI.
CoOCTBEHHBIC BEKTOPHI U
COOCTBEHHBIE 3HAUCHHUS MaTPHLL.
Mp/

JluneitHast THTEPIOSIIHSL.
KyOunueckast 1 Hoim-HOMHUAJIbHBIE
UHTEposIIuA. MHOTOMEepHast
uaTepnoisys. Perpeccust.
JIuHeliHas1, noIM-HOMHUAIbHAS
npyrue Tumbl perpeccuit. /Tlp/




1.18

Coznanme rpaduxos. JIBymepHbIe
rpaduKH: IBYX BEKTOPOB, BEKTOPa
U paHKUPOBAHHOM ITePEeMEHHOIT;
rpadux HyHKIHH, TONAPHBIA
rpadux. dopmarupoBaHue oceif,
TPacCHUPOBKA U yBEIMYCHHS
rpaduxoB. I3MeHeHUS pa3mepa 1
nonoxeHus1 rpagukos. CoznaHue
TpexMep-HbIX I'PahyKOB.
dopmaTHpOBaHHE TPEXMEPHBIX
rpadukos. /TIp/

Cumnosuym

1.19

ITanenu nHCTpYyMEHTOB; OCHOBBI
Beruncaenni B. MathCAD. Beox u
peIaKTHPOBaHMS (Gop-MyII.
I'paduxu. Otnanka u
KOMMEHTUPOBAHHS IIPOrpaMM.
VYnpasneHusMy QailiiaMu 10Ky-
MeHTOoB. /Cp/

1.20

Paznoxxenwue, o0beTUHCHHE,
YIPOIICHHE, BEIMUCICHHE KO-
(UIHUEHTOB MOMIMHOMA, MTOJICTA-
HOBKa MIEPEMEHHOM, BBIYUCIIC-HUS
NPEIENIOB, CHMBOJILHBIC U SIBHBIE
BbruucyeHus /Cp/

1.21

AHaJIUTUYECKOE W YHCIICHHOE
muddepennmpoanue. [Ipous-
BOJIHBIC BBICIIHX MTOPSIIKOB.
Yacrasle npousBoHbIe. Pazio-
xeHue GyHKIMU B pag Tenopa.
Oneparopsl quddepeHupopa-
HUSI ¥ pasznoxenus B psa. /Cp/

1.22

OrmpezeneHHbBIC ¥ HEONPEIeIICH-
HbIe HHTETpalbl.  OrnepaTopsl
uHTEerprpoBaHus. CHMBOIBHOE U
YHCIICHHOE HHTETPUPOBAHUE.
VIHTerpabl ¢ epeMeHHBIMU U
OECKOHEUHBIMU IPE/ICIIaMH.
Kparnbie unrerpaist. /Cp/

1.23

AHaJIUTUYECKOE U YUCIIEHHOE
petrenue. OHO U cucTeMa
ypaBHeHU. BerancnureapHbIN
onok Given/ Find. YpaBuenue ¢
OJTHAM HEU3BECTHBIM: (DyHKIIUS
root. Kopau nonuHoma: GpyHK-1ust
poltroons. Jlokanu3anus KOpHEii.
UuceHHbIE METOABI Ce-KYIINX —
root, rpaJiueHTHBIC MeTOIbI- Find,
METOJ IPOAOII-KEHUS TIO
napamertpy. /Cp/

1.24

Marpuunsie onepanun: TpaHc-
[IOHUPOBAHKE, CIIOKEHUE, BHIUHU-
TaHue, yMHOKeHHne. BexropHas
anreOpa: MOJIyJlb BEKTOpa, CKa-
JISIPHOE U BEKTOPHOE IPOU3BE-
JICHUSI; BEIYHCIICHHE OIPeIeIT -
TeJeH, paHT MaTPUIBI, BCTIOMO-
rarelbHble (YHKIMHU: TeHepamus
MaTpHll, pa3OHeHus, CIUSHAE 1
coprupoBka Marpuil. /Cp/




1.25

Beraucnurenshsiii 6ok Given/
Find. ®ynxmws -1 solve. ITpo-
U3BOJILHBIEC CHCTEMBI YPaBHE-HHUIL.
IIepeonpenenennsle u
HEZ00MNpe/IeNEHHbIE CHCTEMBI.
CoOcTBeHHBIE BEKTOPEI U COO-
CTBEHHbIC 3HaYeHUs Matpuil. /Cp/

1.26

Jluneiinas unrepnonauus. Ky-
Ouueckas U OJIMHOMHUAJIbHBIE
uHTEpnosuud. MHOroMepHast
nHTepnossauus. Perpeccus. Jlu-
HeliHas1, IoJIMHOMUAIIbHAS JIpY-
rre TUIsI perpeccuit. /Cp/

1.27

Cosznanme rpadukos. J[Bymep-
HBIC TPaUKU: IBYX BEKTOPOB,
BEKTOpa M paHXMPOBAHHOI e-
peMeHHOH; rpaduk QyHKIMH,
noJsipHeli rpagux. dopmatu-
pOBaHHE OCeil, TPACCUPOBKA U
yBenueHus rpadukos. M3me-
HEHUS pa3Mepa 1 MOJOXKCHHS
rpa¢uko. Co3gaHue Tpexmep-
HbIX rpadukoB. Popmaruposa-
HHE TPeXMEpHBIX rpadukos. /Cp/

18

1.28

Koncynsranuu /KpTO/

0,2

1.29

IMoxroroBka k 3auety /3auér/

36

Pa3nen 2. Kommnac

2.1

OO01ue cBeieHNs 1 BO3MOXKHOCTH
penakropa Komnac-I'paduxk. /Jlex/

JI1.4 JI1.5]12.4

Jlekums-
KOHCYJIbTaIHs

22

OO01ue cBeieHsI 1 BO3MOXKHOCTH
penaxropa Komnac-I'paduxk. /TIp/

2.3

OO01ue cBeieHNs U BO3MOXKHOCTH
penakropa Komnac-I'paduk. /Cp/

24

[Mpremsl paboThI ¢ TOKYMEHTAMH.
Mp/

2.5

Ipuembl paGoTHI ¢ JOKYMEHTAMH.
/Jlex/

CuMnosuym

2.6

[Tpuemsl paboThI ¢ JOKyMEHTaMH.
/Cp/

2.7

[Mpremsl paboThI ¢ TOKYMEHTAMH.
Mp/

2.8

[Mpuemsl paGoThI ¢ TOKYMEHTAMH.
/Cp/

2.9

[Mpuemsl paGoThI ¢ TOKYMEHTAMH.
Mp/

2.10

Co3nanue CIOXHBIX OOBEKTOB.
Mp/

2.11

Co31aHUE CI0KHBIX OOBEKTOB.
/Jlex/

2.12

Co3anue CIOKHBIX OOBEKTOB.
/Cp/

2.13

OCHOBHBIE IPUEMBI
penaktupoBanus. /TIp/

2.14

OCHOBHBIE IPUEMBI
penaktupoBanus. /Cp/

2.15

OCHOBHBIE IPUEMBI
penakrupoBanusl. /JIex/

2.16

BBoz TeKcTa U TEXHOIOTHYECKUX
obo3nauennii. /I1p/




2.17 BBoj TekcTa 1 TEXHOIOTHYSCKHUX 5 2
o6o3nauenuii. /Cp/
2.18 Hcnons3oBanne OHOINOTEK 5 4 TBopueckoe
cucremsl. /IIp/ 3a/laHue
2.19 Hcnons3oBanne OHOINOTEK 5 4
cucreMmsl. /JIex/
2.20 Hcnons3oBanue OHOIMOTEK 5 2
cuctemsl. /Cp/
2.21 Cosznanue cOOpOYHOro YepTexa. 5 4 Pabora B MasnbIx
/Mp/ rpymnmax
2.22 Cosznanue cOOpOYHOro YepTexa. 5 2
/JTex/
2.23 Cosznanue cOOpOYHOro YepTexa. 5 4
/Cp/
2.24  |Koncynsranmu /KpOx/ 0,3
2.25 IToaroroBka K sK3aMeHy 5 35,7
/Ox3amen/

5. ®OHJ1 OHEHOYHBIX CPEJACTB

5.1. KoHTpoJIbHBIE BONPOCHI U 3a1aHUSA

PacuerHo-npoexrupoBounsle 3ananus (PI'3 -) mo [1, 2.]:
Paznen 1. MathCAD
- BBINIOJIHEHUE pacuyeTHo-rpaduyeckoro 3aganus (PI'3 Nel) mo teme (1.3).
- BBINIOJIHEHHE pacueTHO-rpaduyeckoro 3aganus (PI'3 Ne2) o teme (1.6).
--BBINIOJIHEHHE pacueTHO-rpaduueckoro 3ananus (PI'3 Ne3) no teme (1.9).
7. Tematuka KOHTPOJIBHBIX PaboT

3AJIAHVE HA KOHTPOJIbHYIO PABOTY
CryneHTy He0OXOJMMO BBIMIOJIHUTH OJJHY KOHTPOJIBHYIO Pa00Ty, COCTOSIIIYIO U3 TISITH 33/1a4. B paboTy T0KHBI OBITh BKIIFOYCHBI TE U3
MIPUBEJICHHBIX HIDKE 3a71a4, OCICIHAS Iidpa HOMepa KOTOPBIX COBIAJIACT C MOCeIHeH MUdpol yueOHOro mudpa cTyIeHTa.

1-10. HaiiTi Merogom urepanuii 1eHCTBUTENILHBIC KOPHU YPaB HEHHS

ax2 + bx + ¢=0 ¢ NAThIO BEPHBIMU 3HAKAMH.
3anauy 1 — 10 HE0OX0MMO pelIuTh aHaUTHYeCKH U B cucreme MathCAD.

Bapuant
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-1
-3




11-20. Beruueauts 1o gopmyne Cumncona npubIKeHHOE 3HaUeHUe olpeieneHHoro uuterpana st n=10. 3anauay 11-20 pemuts

a"anuTHyecku U B cucreMe MathCAD.

11. a=-2,b=8.
12. a=2,b=12.
13. a=-3,b=7.
14. a=0,b=10.
15. a=-1,b=0.
16. a=2,b=12.
17. a=1,b=11.
18. a=-3,b=7.
19. a=-2,b=8.
20. a=-2,b=8.

21 - 30. Haiitu pemenue audhepeHanbHOro ypaBHEHUs € 3aJaHHBIM HA4aJIbHBIM YCIIOBHEM
u B cucreme MathCAD.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

JaHHY0 33734y PELIUTh ABYMS CIIOCO0AMU:

a) B BUJIC [SITH OTJIMYHBIX OT HYJISl WICHOB PA3JIOKCHHS B CTCIICHHOM P,

0) meronom Pynre-Kyrra ¢ marom h=0,1 Ha otpeske [0; 0,5] ¢ Tounocteio 10-5.
CpaBHUTH MOJTyYCHHBIC PE3YJIBTATHI.

Kowmmnac

KonTponbHble 3a1aHus npuBeieHbI B padote [1, 2] 1 mpuMepbl COOPOUYHBIX YePTEKEH:
. Cozmanue Bcex THIOB IpaMIeCKUX IPHMHTHBOB.

. Co3maHue THIOBOTO YepTeska IUIACTHHEL.

. Co3maHue THIIOBOTO YepTeXa Basa.

. Co3maHue THIIOBOTO YepTeka MITHHIPIIECKOTo 3y0uaToro Koeca.

. Co3maHue THIIOBOTO YepTeska KOHMIECKOTO 3y04aToro Komeca.

. Co3maHne THIIOBOTO YepTeka YepBsKa.

. Co3maHue THIIOBOTO YepTeka YepBIIHOTO KoJeca.

. Co3aHue THIIOBOTO YepTeka JETaIN BUIIKA.

. CozmaHne THIIOBOTO COOPOYHOTO YepTeka MPUBOJIA.

10. Co3anue THIIOBOTO  COOPOYHOTO YepTexka y3ia.

11. Co3nmaHue THIIOBOTO COOPOYHOTO YepTeka IMMIHHAPHIECKOTO PEAyKTOpa.
12. Co3maHne THIOBOTO COOPOYHOTO YepTeska KOHMIECKOTO PETyKTOopa.

13. Co3maHne THIOBOTO COOPOYHOTO UepTerka YEPBSIHOTO PEAYKTOPA.

O 001N LD b LN~

3anaudy 21-30 pemuTh aHATUTHYECKU




HJ'IS{ TCEKYLICTO KOHTPOJIA UCIIOJIb3YIOTCA — ycTHLIfI OIIpOC U MPAKTUICCKHUC pa60TI)I.
KOHTpOJ'II)HI)IC BOIPOCHI I TEKYIIETO U HTOTOBOI'O KOHTPOJIA

. OcHOBHBIE KOMITOHEHTHI cucteMbl Kommac-3D V13.

. CTpyKTypa H peXHMBI CHCTEMBI MAIIMHOCTPOUTEIBHOI KOH(PUTYpaTHHL.

. Habop kHOTIOK HHCTpyMeHTabHOI maHen «KoMIakTHas maHemby.

. CTpykTypa maHemnu CBOMCTB.

. MeTonp! yBeTMYeHHs M YMEHBIICHHS MacIuTaba H300pakeHusL.

. Coco0sI cl1BUTa H300paskeHHsI.

. Coco0bI 00ecTeueHUst TOYHOCTH ITIOCTPOCHUS 00BEKTOB.

. YcTaHOBKA HEOOXOMMMBIX ITapaMeTPOB IITPUXOBKH 3aJaHHOM 00JIaCTH YepTexa.

. Crioco0b1 petakTHpOBaHuUs 0OBEKTOB YEPTEKa.

. CrocoObI BBIACTCHNS 00BEKTOB.

. [t gero cymecTByeT KoMaHIa cuMMeTpust? Kak MOXKHO HCIIOIB30BaTh 3TY KOMaHIY IS YIPOIICHUS YePUCHUS ACTAN?
. BBoz mepoxoBaTocTn Ha IIOBEPXHOCTH JETANIH.

. BBOZ 1oTyCcKOB M ITOCAIOK Ha pa3MepHl.

. BBOz tomycKoB ()OpMBI 1 pacTIo0oKEeHHs MOBEPXHOCTEH Ha ACTANIH.

. BBoJ cTangapTHBIX fetanell u coeMHEHUH U3 OMOIMOTEKU Ha 3alaHHOE MECTO YepTeska.
. BBoj TexHuueckux TpeGoBaHuil Ha Mose uepTexa.

. 3aTloJIHeHNE OCHOBHBIX HaJIUCE Ha YepTeKe.

. MeTo/pI 3aTI0JTHEHUST ¥ CO3aHMS CICIU(HKALINH.

O 01N N b~ WK —
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5.2. Tembl KypcOBBIX padoT (ITPOEKTOB)

5.3. ®oHA OLIEHOYHBIX CPeICTB

CDOHZI OIICHOYHBIX CPCIACTB
MOHyHLHO-pGﬁTHHFOBaH CHUCTEMA OLICHUBAHWA

OneHka 1o mKane

ECTS Ouenka no 6ayuibHO#M 1mkane OneHka 1o TpaJuoHHOM HIKae

86-100 5 (oTnHu4HO)

80-85 4 (xoporo)

70-79 4 (xoporo)

60-69 3 (YHOBIETBOPUTEIBHO)

50-59 3 (YynoBJIETBOPUTEIIHHO)

FX 30-49 2 (HeynoBIeTBOPUTEIHHO) C BO3MOKHOCTBIO IIOBTOPHOW CIa4YM AUCUUIIIHHBI

F 0-29 2 (HeynoBieTBOPUTEIHHO) C 00S3aTEIbHBIM TIOBTOPHBIM W3yU€HHEM JTUCIIUTUIAHBI

OCHOBHBIE KPUTEPHUH OLIEHUBAHMS:

«OTINYHOY» — BBICTABIIAETCS CTYJEHTaM, KOTOpbIE MOKa3aIl Pa3HOCTOPOHHUE CUCTEMHBIE 3HAHUS IPOrPAMMHOI0 MaTepHaa,
yMeHHe 0e3yNpevHO BBIIOJIHAITE 3aJaHuUsl ONIPEIeTeHHbIEe TPOrpaMMoil 00ydeHHs, TPOAEMOHCTPHPOBAIIN TBOPYECKHE CIIOCOOHOCTH.
«XO0pOoIIO» — 3aCITy>KUBAIOT CTYACHTHI, KOTOPBIE TOKA3aI1 MOJHbIE 3HAHUS IPOTPaMMHOT0 MaTepuaia, YCIEIHO BBIITOTHIIN
3aJlaHus, PEAYCMOTPEHHBIC Y4eOHOH MPOrpaMMOii, YCBOMITH COJICPKAHUE OCHOBHOM JIUTEPATYPHI.

«Y 10BNIETBOPHUTENHHO» — BBICTABIISIETCS CTYACHTAM, KOTOPbIE MTOKA3aJIi 3HAHUsI OCHOBHOTO y4yeOHOTo MaTrepuaina B 00beme,
HE00X0AMMOM JIJIs1 JallbHEHIero o0y4eHus u Oyayiueil paboThl Mo BEIOpaHHOW MPOECCHH, BBIMIOJIHUIIN 3a/IaHNS, TIPETYCMOTPEHHbBIC
y4eOHOI MPOrpaMMOii, 03HAKOMMJIMCH C JIUTEPATYPOH.

«HeynoBneTBopHUTEeNEHO» — HOJIYYatoT CTYAEHTHI, KOTOPbIE MOKa3aJIl NPOOebl B 3HAHUAX OCHOBHOTO y4eOHO-IPOrPaMMHOTO
MaTepuaa, ceNaal NPUHIUNHAIbHbBIE OIIMOKY B XO/1€ BBIMOTHEHHS 3a1aHUH .

[Iporpamma orieHHBaHUs y4eOHOI NESITEBHOCTH CTYICHTA

mgo QW

[IpakTHyeckre 3aHATHs: OLICHUBATHCS CAMOCTOSATEIBHOCTD P BHITIOJTHEHHU PaOOTHI, aKTUBHOCTH pabOTHI B Ay JUTOPHH,
MIPAaBUJIBHOCTH BBITMOJHEHHS 3a/IaHUH, YPOBEHB MOJITOTOBKHU K 3aHITHSM.

OTBET Ha «OTJIMYHOY» OllcHuBaeTcs oT 17 1o 20 6asos;

OTBET Ha «XOpOIIo» olieHHBaeTcs ot 11 o 16 Gannos;

OTBET Ha «YJOBJICTBOPUTEIIBHOY» OLICHUBAeTCs OT 6 10 10 Oasos;

OTBET Ha «HEYAOBIIETBOPHUTEIILHOY olleHNBaeTcs ot 0 10 5 6asos.

CamocrosrenbHas paboTa: OLEHUBATHCS KAUECTBO BBITIOJHEHHON JOMAINITHEH padoThl, TPaMOTHOCTh B 0()OPMIIEHHUH, TPaBUILHOCTD
BBITTOJTHEHHS.

[TpomexxyTouHast aTTeCTaLMs: BBIOJIHEHNE KOHTPOJILHOW pabOTHI Ha KOMITBIOTEpE

IPY MPOBEICHUH MTPOMEKYTOYHOH aTTeCTalluu

Ha «OTJIMYHO» OlleHuBaercs oT 17 mo 20 Oamos;

Ha «XOpOIoy orieHnBaetcs ot 11 1o 16 6amios;

Ha «yJIOBJICTBOPUTEIILHOY OlIEHUBaeTcs oT 6 110 10 Gayios;

Ha «HEYJOBIETBOPUTENHEHO» oLleHnBaeTcs ot 0 10 5 6amios.

Taxnm 06pa3oM, MaKCHMaIbHO BO3MOXKHASI CyMMa 0aJIIoB 3a Bce BUABI yUeOHOU AESATEITPHOCTH CTY/ICHTA 3a 5 CeMecCTp 1o
Jaucuumimee «/cnoms30BaHre COBPEMEHHBIX MporpaMMHBIX KoMmiuiekcoB MathCAD, Kommacy (mpakruxe) cocrasister 100




0aJlIoB.

Tab6myma 2.1 Tabnuia nepecyeTa MOIYYCHHOH CTYIEHTOM CYMMBI OaJIIOB O JIMCIAIUIHHE «JleTalli MaIlliH X OCHOBBI
KOHCTPYHMPOBAHUs» (IIPAKTUKE) B OLIEHKY (3K3aMEH):

85 - 100 __ GamioB «OTIUIHO

70 - 84  GamioB «XOpOIIO»
60 - 69 0amnoB «yJOBJIETBOPUTEIBHOY
0 - 59 ©0amioB «HE YAOBIECTBOPUTEIBHOY

5.4. IlepeyeHb BH/I0OB OLICHOYHBIX CPEJCTB

. YAEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIHHEYEHUE JUCIUIIIMHBI (MO YJIS)

6.1. PexomMeHayemasi JiuTepaTypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpI)I, COCTaBHUTCIIN

3arnaBue

I/ISI[EITCJ'ILCTBO, rong

Moxkposa H. B.,
T'opneesa E. JI., Atosn
C.B.

Hmxenepusie pacu€rbl B MathCAD. JTaGopaTopHbIi MPaKTUKYM:
YuebHoe nocobue

Caparos: By3sosckoe
obpazosanue 2018

JI1.2

IInemunckas U. E.,
T'utoB A. H.,
banepraunosa E. P.,
Hyes C. 1.

WNuTepakrusnblie cucreMsl Scilab, Matlab, Mathcad: YueGnoe
mocoovie

Kazans: Kazancknit
HallMOHAJIbHBIA
HCCJIEJOBATEILCKHAM
TEXHOJIOTHYECKUI YHUBEPCUTET
2014

.3

Cawmotinosa E. M.,
Bunorpagos M. B.

udpoBuzanys B npoeKTHPOBaHUH: YueOHOe nocobue

Capatos: Aii [Tu Ap Meaua 2019

JI1.4

I'epacumoB A.A.

Aprtomaruzanus padotel B KOMITAC-T'paduk.

CII6.: BXB-IIerepoypr 2010

JI1.5

[TaxymoB A.C., baraes
I.B.

CucreMa aBTOMAaTH3UPOBAHHOTO IpoekTHpoBaHus KoMmac-
I'paguk: Yacts 1. Beenenue B Kommac.

Kospog 2009

6.1.2. [lonosiHUTEILHAS JIUTEPATYPA

ABTOpBI, COCTAaBUTEIN

3araBue

H3narenscTBO, TOI

J12.1

Hyes C. 1., llleBuyk JI.
I.

Pemenue 3aia4 npukinagHoi MatemaTiku B cucreme MathCAD:
VYuebHoe nocobue

Kazanb: Kazanckuii
HaIlMOHAJIbHBIH
HUCCIIEI0BATEIbCKUM
TEXHOJIOTHYECKUI YHUBEPCUTET
2012

JI12.2 |T'ymepor A. M., ITaker Mathcad. Teopwust u npakruka. Yacts [. UnrerpupoBannas|2013
XomnoaHos B. A. MaTtemarnueckas cucrema MathCad
JI12.3 |T'ymepor A. M., ITaker Mathcad. Teopus u npakruka. Yacts II. Mathcad B 2013
XononHoB B. A. HCCIJIEJOBAaHUH MaTeMaTHYECKUX MOJIeNIel XUMUKO-
TEXHOJIOTHYECKUX IPOLIECCOB
JI2.4 |mon pen. B.B.AceeBa |ABTOoMaru3zanus pa3pabOTKH KOHCTPYKTOPCKO# NokyMeHTaluu. [HoBOMOCKOBCK.

Yacrts 1.: Yyebnoe mocobue

HoBomockoBckmii HHCTUTYT
PXTY um. I.1. Menneneena
2001

6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIeKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"

€|
6.3. Ilepeuens MHPOPMALIMOHHBIX M 00PA30BaTEIbHBIX TEXHOJIOTHI
6.3.1 KoMneTeHTHOCTHO-OPUEHTHPOBaHHbIe 00pa3oBaTe/ibHbIe TEXHOJIOTHH
6.3.1.1|- KomnberorepHslii kiacc kadeapbl MexaHHKa.
6.3.1.2]- Microsoft Office, OS Windows XP.
6.3.1.3|- IIpuknaausie nporpammbl Mathcad 11 u Bbiie 1r000# Bepcu.
6.3.2 lepevyens nHGOPMATMOHHBIX CHPABOYHBIX CHCTEM M MPOrPAMMHOI0 00ecreveHust
6.3.2.1/OcHoBHas uTEpaTypa
6.3.2.2|1. TTopuaes C.B., benenkora 1.B. Unciennsie metop! Ha 6a3e Mathcad. CI16.: BHV, 2005.
6.3.2.3]2. IImpymoB Y.I'. Uncnennsie meronsl. - M.: Jlpoda, 2007.
6.3.2.4|3. . AneitauxoB U.A. [Ipakrideckoe ucnons3oBanue nakera MATHCAD npu penrernu 3amad: Ydae6Hoe mocodue. — M.

PI'OTVIIC, 2002.




6.3.2.5

4. KupesioB [I.B. MATHCAD. 14- Cank-ITerep0Oypr.:BBX-IlerepOypr.-2007.704c.

6.3.2.6

5. T'ypexuit 1., Typouna Y. Berancnenns 8 MATHCAD -12- Cank-IlerepOypr.:CII6 -ITurep.-2006. 544 c.

6.3.2.7

JononnurensHas 1ureparypa

6.3.2.8

1. Makapos E.I'. - Umxenepnsie pacuers B MathCad. Yue6nsiii kypc. CII6.: ITurep, 2005.

6.3.2.9

Kommnac

6.3.2.10

a) OCHOBHas JINTepaTypa:

6.3.2.11

1. JTaBopaTopHBIii MPAKTUKYM IO AUCHUTUTHHE «/CcroNb30BaHie COBPEMEHHBIX MporpaMMHbIX KoMiuiekcoB KOMITAC-
I'PAD®UKy. bumkek: KPCY, 2012. 39 c.

6.3.2.12

2. Kypcooe npoekTrpoBaHHe N0 JeTalsiM MallnH. MeToandeckue yKa3aHus U IIPUMEphl pacyeToB NPHBOJA
HCIIOJHUTENBHOT0 MeXxaHn3ma. Y.2. Pacder o IUIHITHIKOB 1 BAJIOB, BTOpast KOMIIOHOBKA PEIYKTOPa, IOMYCKH M ITOCA IKH,
IPOEKTHPOBaHUe pexykropa u neraneit/Coct. B.B. BoporkuH. — brmikek: 3x-s8o KPCVY, 2008.

6.3.2.13

3. TepacumoB A.A. Apromaru3anus pabotel B KOMITAC-I'paduk. — CII6. : BXB-IlerepOypr. 2010.- 608 c.

6.3.2.14

0) JIOTIONHUTEINLHAS JIUTEpaTypa:

6.3.2.15

4. IllaymoB A.C., Baraes /I.B. Cucrema aBTOMaTH3UpOBaHHOTO NpoekTrpoBaHus Komnac-I'papuk: Yacts 1. Beenenne B
Kommnac. Kospos. 2009. 42 c.

6.3.2.16

5. ABTOMaTu3anus pa3paboTKN KOHCTPYKTOPCKOM nokymeHTanuu. Yacts 1. YueOHoe mocobue/ mox pex. B.B.Aceea —
Hosomockosck. HoBomockoBckuit uncturyt PXTVY um. JI.11. Menneneesa. 2001. 82 c.

6.3.2.17

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHHUIIJIMHBI (MOY JIS)

7.1

- KommbrotrepHslit kiacc kagdenpbl MexaHHKa.

7.2

- Microsoft Office, OS Windows XP.

7.3

- [Ipuknaaneie nporpammel Mathcad 11 u Bbie 1r000i1 Bepcum.

8. METOANYECKHUE YKA3AHUS U151 OB YYAIOIIMXCS 10 OCBOEHMIO JMCOUILINHBI (MOIYJIS)




