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1. Heaun, 3a7aum 1 IJIaHUPYeMble Pe3yJIbTAThHI 00yUeHUsl 10 JUCHUITIHHE

HCHBIO OCBOCHHUA JHUCHMITIIMHBI «OCHOBBI pelICHHA MWHKCHCPHBIX 3ala4d» SABJIACTCA
(bOpMI/IpOBaHI/Ie CHUCTEMBI 3HaHHﬁ, YMCHI/Iﬁ M HaBBIKOB B 00JaCTH COBPEMECHHBIX IIOAXOOOB K
PCIICHUIO MHKCHCPHBIX 3a1a4.

3amaun JUCLUILINHGL:

- OBJIaICHUE TCOPCTUUYECCKMMHU 1 IPAKTHYCCKUMHU MCTOJAaMU PCHICHNA HHXKXCHECPHBIX 3a1a4,

- IIOJIYYCHHEC HABBIKOB paGOTbI B COBPECMCHHBIX ITPOIrpaMMHBIX KOMITJICKCAX.

OOydenue Mo AMCUMIUIMHE HAMpaBieHO Ha (OPMUPOBAHUE Y OOYYAIOUIMXCS CIEAYOIIMX

KOMIIETECHIINH:

Koa n HamMeHoBaHMe KOMIIETeHIINHA

HHZ[HKaTOPLI JOCTHIKCHUSA
KOMIICTCHIIUN

VYK-1. Cnocoben ocCymecTBiIATh IOUCK,
KPUTHYECKHI aHAIU3 ¥ CUHTE3 WH(POPMAIIUH,
MPUMEHATh CUCTEMHBIN MOAXO0/ JJIsI PEUIEHUS
MOCTABJICHHBIX 3a/1a4

NVYK-1.1. AHanuzupyeT 3aaauy, BBIIEISS €€
0a30BbI€ COCTABIIAIOLINE

NYK-1.2. OcymiecTBisieT NOUCK, KPUTUIECKH
OILIGHUBAET, 0000IIAET, CHCTEMAaTHU3UPYET U
pamkupyeTr uHbopMaluio, TpedyeMyro AJs
pelIeHus IOCTABICHHON 3a/1a4u

NYK-1.3. PaccmarpuBaeT U mpejiaraer
panroHaIbHbIC BapHAaHTHI peleHus
MOCTaBIICHHOM 3a7]a4H, UCIIONIB3YS CUCTEMHBIN
MOJIXO/A,  KPUTHYECKH  OLEHHWBAET  UX
JJOCTOMHCTBA U HEJIOCTATKU

OIIK-2. Cnocoben ¢opMynupoBaTh 3aJadu
poeCCUOHATILHON IEesTeTbHOCTH Ha OCHOBE
3HaHUM, PO UITBHBIX pasznenos
MaTEMaTHYECKHUX, TEXHUUYECKUX "
€CTECTBEHHO-HAYYHBIX JUCIUILINH (MOIYJIEH)

NOIIK-2.1. 3HaeT npuHUUIIBI TIOCTPOSHUS U
CTPYKTYpPY aBTOMaTU3UPOBAHHBIX CUCTEM
IIPOEKTUPOBAHMUS; COBPEMEHHBIE CPEACTBA
aBTOMAaTHU3allMK; OCHOBHBIE HAIIPaBJICHUS
IIPUMEHEHHS KOMIIBIOTEPHON TEXHUKH U
MH(GOPMALIMOHHBIX TEXHOJIOTUN B pPEIIEHUU
3a]1a4 ynpaBieHUs] THHOBALIMOHHBIMU
MIPOEKTaMHU B 00JIaCTH aJINTUBHBIX
TEXHOJIOTHIA;

NOIIK-2.2. YMmeeT OpueHTHPOBATHCA B
OCHOBHBIX 33J1a4aX MOJEINPOBaHMS;
BBIOMPATh MPOTrPaMMHOE OOeCTIeYeHUe ISt
pelIeHNs] KOHKPETHBIX 3a/1a4
MOJIETTMPOBAHUS; IPUMEHATH OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH U
METO/Ibl MaTEMaTHUECKOI0 aHAIN3a JIJIst
TEOPETUYECKOT0 MOIETUPOBAHUS
TEXHUUYECKUX CHUCTEM U 00pabOTKHU
PE3yJIbTaTOB SKCIIEPUMEHTAIIbHBIX
HCCIICIOBaHUIA;

HNOIIK-2.3. Bnaneer HaBBIKAMH
HCIIOJIb30BaHMUsI KOMITBIOTEPOB KaK 3JIEMCHTOB
CHUCTEMBl TOJATOTOBKH TPOM3BOJACTBA W




YOpaBJICHUS  MPOEKTaMHU, COBPEMEHHBIMU
METOJaMM MAaTeMaTHYeCKOro aHaiuu3a U
MOJICIIUPOBaHUs, YTOOBI 3PPEKTHUBHO pemaTh
HCCJIEI0BATENBCKUE U TEXHUYECKUE BOIPOCHI
B 00J1aCTH JITUTUBHBIX TEXHOJIOTHIA;

OIIK-3. Crniocoben ucnoisb3oBats | MOIIK-3.1. CniocobeH pemarh 3a1auun
GyHnamenrtanpHple 3HAHMA IS PELICHHS YIIPABJIEHUS B TEXHUYECKUX CUCTEMAX
0a30BBIX 3a/1ay YIPABICHUS B TEXHUYECKHUX
CHUCTEMax C IEeJbI0 COBEPILICHCTBOBAHUS B
npoeccnoHaIbHO 1eITeNbHOCTH

OIIK-8. Cnocoben pemats | MOTIK-8.1 CiocobeH pemath
npodecCHOHANbHBIE  3aJauyd Ha  OCHOBE npo¢eCCHOHANIbHBIC 33J1a4i HA OCHOBE
uctopund U ¢uinocopur  HOBOBBEICHHIA,
MaTeMaTUYeCKUX METOJI0OB M MOJAENed s
YIOPABICHUS] MHHOBALUSAMHU, KOMIBIOTEPHBIX
TEXHOJIOTUH B MHHOBAIIMOHHOU cdepe

UCTOpHH U (pritocopry HOBOBBEICHUI
NOIIK-8.2 CriocoGeH npuMeHsTh
MaTeMaTHYECKHUE METOIbI U MOJEIIH,
KOMITBIOTEPHBIE TEXHOJIOTUH JUTSI PEILICHHS
MPUKJIAJIHBIX 33/1a4 B 00J1aCTH aIITATHBHOTO
MIPOM3BOJICTBA

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JucnumimHa «OCHOBBI pellIeHUs] NHKEHEPHBIX 3a/lay» OTHOCHUTCSA K 00s13aTEJIbHOM YacTH,
dbopMupyemoii yauacTHHKaMu 00pa30BaTeNIbHBIX OTHOIICHHI, U3y4aeTcs B 4 ceMecTpe.

Jucnunimza 6a3upyercs Ha CIEIYIOIUX, MPONIEHHBIX AUCIUIUIMHAX:

- BBeieHne B IPOEKTHYIO 1EATEIBHOCTD;

- UnxeHepHas U KoMIblOTepHas rpaduka,

- TeopeTnueckasi MEXaHUKA;

3. CTpyKTypa U coepKaHue TUCHUIINHBI

OO0w1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBIsIeT 3 3a4eTHBIX eauHHLbI, 108 akareMuueckux
yacoB (u3 HuX 54 yaca — ayauTopHas paborta, B ToM uucie 18 yaco nekiuii, 18 yacoB mabopaTOpHBIX
3aHATHH, 18 4acoB ceMHMHApCKUX 3aHATUHN U 54 yaca caMOCTOSATENbHON pabOThI CTY/ICHTA).

3.1 Buabl yueOHOI padoThl M TPYA0EMKOCTH

3.1.1. Ounas dpopma oOyueHUs

Ne . KosauyecTBo CemecTpbl
Bup y4yeoHoii padoTsl
n/n 4acoB 4 cemecTp
1 | AyauTopHble 3aHATHS 54 4
B ToMm unce:
1.1 | Jlexkuuu 18 4
1.2 | CemuHapCKHUE/TIPAKTHUECKUE 3aHITHS 18 4
1.3 | JJabopaTopHble 3aHATHS 18 4
2 | CamocrosiTesibHasi padoTa 126 4
B Tom uucne:




2.1 | IlogroToBka u 3amuTa JIAOOPaTOPHBIX 18 4
pabor
2.2 | CamOCTOSATEIbHOE U3YUYECHUE 105 4
3 | IIlpome:kyTouHasi aTTecTANMS
3auet/nud.3a4er/s3K3aMeH HK3aMEH
Hroro 180
3.2 TemaTnuyeckuii mIaH U3y4YeHHs TUCHUTIHMHBI

(mo popmam oOydeHUs)

3.

2.1. Ounas ¢popma oOyueHus

Pa3nesbl/TeMbl
AMCLHUILIMHBI

TpynoemkocTs, 4yac

AyauTopHasi paéora

Cemunapckue/
BaHATHS
BaHSATHS
[IpakTnueckas
[10JIrOTOBKA

padoTra

Tema 1. Benenne. MatemaTudeckoe
obecrieueHre aBTOMaTU3UPOBAHHOTO
pEeLIEHNs] MHKEHEPHBIX 3a]1a4 U
npoektupoBanus. O61mas
XapaKTEepUCTUKA aBTOMATU3UPOBAHHBIX
Y PYYHBIX METOJOB PEUICHUS
VH)KCHEPHBIX 3a/a4.

5 Bcero

' [mMpakTUYECKHUE
, WIaGopatopHbie

N Jleknnn

o |CaMocTosiTe IbHAS

Tema 2. IH)xeHepHbIE KaTbKYIATOPHI —
CHEeUaIN3UPOBaHHBIE HHCTPYMEHTHI
pacuera o0IIeMalllnHOCTPOUTETbHBIX
KOMIIOHEHTOB

14

Tema 3. Macrepa npoeKTHpOBaHUS —
CHeHaTU3UPOBAHHBIE HHCTPYMEHTHI
pacyera u MpOESKTUPOBAHUS
00IIeMaIIMHOCTPOUTENBHBIX
KOMITIOHEHTOB

20

20

Tema 4. AHanu3 HanpsDKEHUH B
nporpaMmMHoM Komruiekce MKD.
JoctynHble BUbI aHanuza. OOmas
XapaKTepUCTHKA CTATUYECKOTO U
MOJIaJIbHOTO aHAJIM3a.

20

24

Tema 5. Anroputm aHanusa AeTanei u
cOOPOK METO/IOM KOHEYHOT'0 JIEMEHTa

18

24

Tema 6. O0m1as XapakTEepPUCTHKA
nporpaMMHoro kommiekca ITA9.
MareMaTu4decKre MOJEIN DJIEMEHTOB.
MeTto1b1 00pabOTKH TAaHHBIX.

22

12




7 Tema 7. Co3ganue u peJakTHPOBAHNE 34 4 4 4 30
TOTIOJIOTUYECKHUX CXEM B Cpeie
nporpaMMHoro komiiekca I1TA9.

180 18 18 18 126

3.3  Conepxkanue TUCHUNIHHBI

Tema 1. Baenmenme. Maremaruyeckoe oOecre4eHHE ABTOMATH3MPOBAHHOTO PEIICHHS
MH)KEHEPHBIX 3aJa4 ¥ npoekThupoBaHus. OO0Ias XapakTepuCcTUKa aBTOMATU3UPOBAHHBIX U PYYHBIX
METOJI0B PELICHMsI MHKEHEPHBIX 3a]1a4.

Tema 2. MHXKeHepHBbIE KalbKyJIATOPhl — CIELUAIM3UPOBAHHBIE MHCTPYMEHTBI pacuera
00I11eMaIINHOCTPOUTENbHBIX KOMIOHEHTOB. KaibKyiIsITOp X0/10BOr0 BUHTA, KOJIOJOYHOI'O TOPMO3a,
CBapHbIX COCAMHEHUN.

Tema 3. Macrepa NpoeKTHPOBAaHUS — CHEUUAIN3HPOBAHHBIE HMHCTPYMEHTHI pacyera u
IPOEKTUPOBAHUS  OOIIEMAIIMHOCTPOUTEIbHBIX KOMIOHEHTOB. [IpoexkTupoBaHHe OONTOBBIX,
MTU(PTOBBIX, IIMOHOYHBIX coeAMHeHHH. [IpoekTupoBaHue BajloB, 3y0OyaThIX mepezau.
[TpoexTrpoBanue NpyXHUH.

Tema 4. Ananu3 HanpspkeHui B mporpaMMHoM Komiuiekce MKD. JlocTymnHble BUIbI aHAIN3A.
OO0m1as XxapakTepucTUKa CTAaTHYECKOTO M MOJIaJIbHOTO aHAJIH3a.

Tema 5. Anroput™m aHanu3a aeraneil 1 cOOPOK METOJJOM KOHEUHOIrO 3JeMEeHTa. YIPOIIEeHUe
MOJIEJIN, MOZIEIb MaTepUaa, 3aJaHUe TPAaHUYHBIX YCIOBHM.

Tema 6. O01as xapakTepucTHKa MporpaMmMHoro komiuiekca [1A9. MaremaTtuueckue mojienu
aIIeMeHTOB. MeTonbl 00paboTku AaHHBIX. [loHATHS O (a3oBbIX mepeMeHHBIX. BbIBOO M aHamm3
IIOJIyYEHHBIX JaHHBIX.

Tema 7. Co3gaHue M peNakTUPOBAaHUE TOIOJIOTMYECKHX CXEM B Cpelle MPOrpaMMHOIO
komiuiekca [TA9.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKkue/IpakKTUYECKHUE 3aHATHUS

1. IlpoekTHpoBaHnE OOIEMAITHHOCTPOUTEIBHBIX KOMIIOHEHTOB C UCIIOJIb30BaHUEM
CTHEeMATM3UPOBAHHOTO HHCTPYMEHTA «MHKEHEPHBIE KATBKYIATOPBI.

2. IlpoexTupoBanue 00LEMAITMHOCTPOUTEIBHBIX KOMIIOHEHTOB € MCIIOJIb30BaHHEM
CHEHATM3UPOBAHHOTO HHCTPYMEHTa «MacTepa MpOoeKTUPOBAHUS.

3. [IpouHocTHOM dKcTpecc-ananu3 aeraieit MKD

4. ITpouHocTHOM sKcnpecc-aHann3 coopok MKD

5. CocTaBiieHHE TOMOJIOTHUECKUX cXxeM MexaHnnyeckux cucrem B ITK I[TA9

6. ccnenoBanne KWHEMATHYECKUX OCOOCHHOCTEH KPUBOIIMITHO-TIOJI3YHHOTO MEXaHU3Ma

7. CocraBiieHHE TOTIOJIOTHYECKIX CXEM CHCTEM CMEIIaHHON (PU3NIECKOM MPUPOIBI

3.4.2. JlabopaTopHbIe 3aHATHUS
1. IIpoexTupoBaHue 0OIEMAIMHOCTPOUTEIBHBIX KOMIIOHEHTOB C HCIIOJIb30BaHUEM
CHEIHaIM3UPOBAHHOIO HHCTpYMeHTa «/H)XKeHepHbIE KaJbKyJIATOPHI»
2.  IlpoexktnpoBaHue  OOIIEMAIIMHOCTPOUTEIBHBIX  KOMIOHEHTOB C  HCIIOJIb30BaHUEM
CHeraln3upoBaHHOr0 HHCTpyMeHTa Inventor — «Mactepa NpoeKTHPOBaHUS»
3. IlpounocTHO sKcnpecc-aHanu3 aetaineidr MKO
4 CocraBJieHHe TOMOJOTHYECKHX CXEM MEXaHMUECKHUX CHUCTEM B IporpaMMHOM komruiekce [1A9
5. MccnenoBaHne KWHEMAaTHYECKUX OCOOCHHOCTEN KPUBOIIUITHO-TIOJI3YHHOTO MEXaHU3Ma
6. CocTaBlieHHE TOMOJIOTHYECKUX CXEM MEXaHWYECKUX CUCTEM B ITPOrpaMMHOM Komruiekce [1A9



3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

[enb: 3aKkpenieHNE HABBIKOB PEIICHHS] MHKEHEPHBIX 33J1a4 C UCIIOJIb30BAHUEM
COBPEMEHHBIX MPOrPaMMHBIX KOMIUIEKCOB; 3anaun: 1) C nomonipo Macrepa
POEKTUPOBAHUSA OONTOBBIX COEAMHEHUHN PaCCUUTATh OOITOBOE COCTUHEHHE
KpOHIITEWHA ¢ 0ankoi (IuToi); 2) BeIMOJIHUTE NOCTPOEHUE T€OMETPUUECKUX
MOJIEJIEH IEMEHTOB KOHCTPYKIIMHU U OCYIIECTBUTH COOPKY. 3) C mOMOIIIbIO
WHKXEHEPHOI'0 KAJIbKYJIATOpPA CBAPHOIO COEAMHEHUS PACCUNTATh BEIMUMHY KaTeTa
1IBa ¥ 100aBUTh CBapHbIE WBLIL. 4) Vcronb3ys METOI KOHEYHOTO 3JIEMEHTA
ONpeNeUTh KOdPHUIIMEHT 3armaca MPOYHOCTH KPOHIITEWHA P 3aJJaHHBIX YCIOBUSIX
HarpyxeHus. icxoaHble TaHHBIE: 3a/IaF0TCs 110 BapUaHTaM

a‘4 N !

=
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4, YueOHO-MeTOAN4YeCcKOe U HH(POPMAIIMOHHOE o0ecrieueHne

4.1 HopmatusHble 1oKyMeHTbI 1 OCTb1
He npenycmorpeno

4.2  OcHoBHas 1UTepaTypa

Hopenkos WN.I1. OcHOBBI aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHUS: yuel. ISl By30B. — M.:
N3parensctBo MI'TY nm. H.D. baymana, 2006

A.H. boxxko Komnsrorepnas rpaguka./ JI.M. XKyk, B.b. Mannue MI'TY um. H.O. baymana,
2007

Kusos JI.U., OBunnnukoB A.I'., CkinaguukoB E.H. Ky3neuno-mramMmnoBoyHoe
obopynoBanue: YueOoHuk 11 By30B / mox pea. JI.W. XKusosa. — M.: U3a-so MI'TY um. H.O.
baymana, 2006 r.



4.3 JlomoaHUTEbHAS JTUTEPATypa
Tpem6neii T. Autodesk Inventor 2013 u Inventor LT 2013. OcuoBbl. OduninanbHbIi yaeOHbIH
kypc / Ilep. ¢ anri. JI. Tanxuna. — M.: JIMK IIpecc, 2013

4.4  JjaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypChl
DNeKTPOHHBIN 00pa3oBaTeIbHBIN pecype co3nan Ha mathopme CIO YHuBepcutera
https://online.mospolytech.ru/course/view.php?id=1132

45 JluneH3MOHHOe M  CBOOOJAHO  pacHpoOCTpaHseMOe  MPOrpaMMHOe
odecreyeHnue
[TporpaMMHOe OOeCmeYeHHE BKIIOYACT Y4eOHO-METOAMYSCKAE MATEpPHAIbl B AJICKTPOHHOM

BU/JIE, TUILIEH3NOHHOE ITporpammuoe obecnieuenue 11 CAD-monennpoBaHus.

4.6 CoBpemenHble npodeccHoOHATbHBbIE 0a3bl JAHHBIX H WH()POPMAIHOHHbIE

CIPABOYHbIE CHCTEMbI
1. https://kompas.ru/

Aynuropun u nadoparopuu kadeapsr «OMIuAT» AB2508, AB2509, a Takxke naboparopus
CAIIP TII AB2514 u ABS5001(1). Ayautopuu OCHalIeHbl, KOMIBIOTEPHOW M MPOEKIMOHHON
TEXHUKOMU.

S. MarepuajibHO-TeXHH4YECKO0e o0ecreyeHue:
HepCOHaJ'IBHBIe KOMIIBOTCPBI C YCTAHOBJICHHBIM 110

6. MeToanuyeckue peKoMeHIaluu
6.1 METOJII/I‘ICCKI/IG PEKOMEHIAUHU JIA IpenoaaBare’id 1o Opranu3amnumn Oﬁy‘{el-ll/lﬂ
MCTO)II/IKa npenoaaBanvd AUCHUIIIIMHBI «OCHOBBI pelmiCHus HWHXXCHCPHBIX 3aJla4y» U

peann3anys KOMIIETEHTHOCTHOTO TOAXOAAa B M3JI0KEHUM M BOCHPHUATHH IPEAyCMaTpHUBAET
UCIIOJIb30BAaHUE CIIEAYIOMIMX AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM MPOBEIEHUS TIPYIMIOBBIX,
WHAUBUAYAJIbHbIX, AYAUTOPHBIX 3aHATUH B COYETAHMM C BHEAYIUTOPHOM pabOTON ¢ LEJbIO
dbopMupOBaHUS U pa3BUTHS MTPO(PeCcCHOHATBHBIX HABBIKOB 00yyatonuxcs. TeopeTnyeckoe n3yuyeHue
OCHOBHBIX BOTIPOCOB PA3/EJIOB JUCIUILINHBI JOJDKHO 3aBEPIIATHCS MPAKTUUYECKON paboToid. [ms
aKTUBHU3AIMM Y4eOHOro Iporecca MpH M3YyYEHUH JUCHUIUIMHBI 3(PQPEKTUBHO NpPUMEHEHHE
NpEe3eHTAIMH 0 PA3TUYHBIM TEMaM JIEKIIMK U Ta0OpaTOPHBIX padoT.

IIpu mpoBeneHuu 3aHATHMH 1O AWCHMILIMHE HpuMmeHserca cucrema CIO -
Ims.mospolytech.ru. Ha mmardopme CJIO mo aucuumiuHe MOryT OBITH pa3MelleHbl y4deOHbIE,
METOJIMYECKHE U NHbIE MaTEPHUAIIbl CIOCOOCTBYIOIINE OCBOSHUIO JUCIUILTUHBI CTYIEHTOM.

[Ipu mpoBeeHNH 3aHATHI TaKKe MOTYT OBITh pean30BaHbl Takue (HOpMbI Kak BeOWHaphI (Ha
mwiarpopme ZOOM, Webinar, TOJIK), oHnaiiH TecTHpOBaHUE, MPOMEXKYTOUHAs aTTECTallUs C
MIPUMEHEHHUEM DJIEKTPOHHBIX CPEJICTB.

6.2 Meroanyeckune yKazaHus 1Jis1 00yYAOUIUXCS MO0 OCBOEHUIO I CHUILINHBI


https://online.mospolytech.ru/course/view.php?id=1132
https://kompas.ru/
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CamocrosaTenbHass paboTa sABISETCS OJHUM W3 BHIOB y4yeOHBIX 3aHsaTuid. Llenb
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE YCBOEHUE CTYACHTaMU BOIPOCOB aAUTHBHOIO
IIPOU3BOJCTBA, PACCMATPUBAEMBIX B IIPOLIECCE U3YUYEHHUS] TUCLIUILIAHBIL.

AynuTopHas caMOCTOsATeNIbHAs paboTa M0 AUCLUILIMHE BBINOIHAETCS Ha y4EOHBIX 3aHATHUSIX
101 HETIOCPEACTBEHHBIM PYKOBOICTBOM IIPEIOAABATENA U 10 €0 3aJaHUI0.

BreaynutopHas camocrosiTenbHas paboTa BBIIOJHSETCA CTYJSHTOM IO  3a/laHUI0
npernojiaBaressi, Ho 6e3 ero HenoCPEeACTBEHHOIO y4acTHs

3agaumn caMoCTOSTE/ILHOI PaboThI CTY/IeHTA!

- Pa3BUTHE HAaBBIKOB CAMOCTOSITENIHON y4eOHOU pabOThI;

- OCBOGHHUE COJICPIKAHUS TUCHIUTLIINHBI;

- yriyOJIeHre coiep KaHusi U OCO3HAHUE OCHOBHBIX MOHSTHN JUCIMILIUHBL;

- UCTIOJIb30BaHUE MaTepHasa, COOPaHHOTO U OJyYEHHOTO B X0J1€ CAMOCTOSTEIbHBIX 3aHATUN
1utst 3 PEeKTUBHOIM MOATOTOBKU K U HepeHIIPOBAHHOMY 3a4€Ty MU YK3aMEHY.

Buabl BHEaAyIMTOPHOI CaMOCTOSATEIbHOM PadOThI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJEIbHBIX TEM JUCHUUIIINHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHSM;

- BBITIOJTHEHHUE 33JIaHUM 110 PEIICHUIO TUITMYHBIX 33/a4 U YIPaKHECHUH;

J1J1s BBITIOTHEHHMSI JTFOOO0TO BUIa CAMOCTOSITEIILHOM paboThl HEOOXOAMMO MPOUTH CIICTYIOIINE
STalblL:

- OIIPEJIEIEHNE LIEJIU CAaMOCTOSTENbHON pabOThI;

- KOHKpETU3allys I03HaBaTEILHOM 3a7a4u;

- BEIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEr0 K PELICHUIO 3a/auu;

- INITAHUPOBaHKE PabOThI (CAMOCTOATENBHOM MIIH € TOMOILBIO MPENOAaBaTeNs) Hajl 3a/1aHUEM;

- OCYLIECTBJICHME B TPOILIECCE BBIMOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT0) PE3YJIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

1. DoH/1 OLIECHOYHBIX CPEICTB

7.1  OueHo4YHBbIE CpeaCTBA
B mpormecce oOydeHHs HCHOIB3YIOTCS CIEIYIONINE OIICHOYHBIE (POPMBI CaMOCTOSTEIHHOMN

paboTBI CTYIEHTOB, OIIEHOYHBIC CPEACTBA TEKYIIErO0 KOHTPOJS yCIIEBAEMOCTH M MPOMEKYTOUHBIX
aTTecTalui:
— BrInoiaHeHne MPaKTUYECKUX 3aHATUH.
— BeimonHeHnwue u 3ammTa 1a60paToOpHBIX padboT
— KypcoBoii npoekr
— DK3aMEH.
O11eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITFOYAIOT KOHTPOJIBHBIE BOIPOCHI
u TECTUPOBAHUE.
[TpomexyTouHas arTecTanus (3a4eT) IPOBOJAUTCSA B CPOKH, YCTAHOBJICHHBIE YTBEPKICHHBIM
pacrmcanueM 3a4€THO-IK3aMeHAIIMOHHOM CEeCCHH.
210 JAaThl IPOBCACHUA HpOMG)KyTO'—IHOfI arTeCTalu CTYACHT JOJIKCH BBIIIOJTHUTE BCC pa6OTBI,
MPEeAYCMOTPEHHBIE HACTOSAIIEH pabodeil mporpaMMON JTUCITUTIITUHBI.
[Tepedens o0s3aTeNBHBIX PaOOT ¥ OpMa OTYETHOCTH 110 HUM TMIPEACTABICHBI B TAOIHIIE
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HaumenoBanue [IpencraBnenue
Ne Kparkas xapakTepuCcTHKa OLIECHOYHOTO
OLICHOYHOI'O OLICHOYHOTI'O
oC CpeacTBa
Cpe/icTBa cpencta B DOC

Z[I/IaJ'IOl" npenoaaBareyisd CO CTYACHTOM, LICJIb

KOTOPOro — cucréMarui3alinud U YTOUYHCHHUC

VYerHbii onpoc (3 - [Iepeyens BOIpPOCOB,

l v
3auer, D - sk3amen) [AMCIOMHUXCH Y CTYICHTA SHAHUH, MPOBCPKA oo\ ekt GuieToB
€ro  WHIUBUIYaIbHBIX  BO3MOXKHOCTEH
WCROCHUI MATENNWATIA
OrneHKa CrOCOOHOCTH CTYJEHTA MPUMEHUTH
MOJTyYCHHBIC paHee 3HAHUS [UIS IIPOBEICHHS
[IpakTnueckue i p P
2 aGo1 (ITP) aHalM3a,  OmbITa,  JKcmepumeHTa U [[lepedeHn pabor
p BBIMIOJIHEHUST TTOCIIEAYIOIINX PAacyeToB, a
TaK)Ke COCTABJICHUS BBIBOJIOB
OreHKa ClIOCOOHOCTH CTyIEHTa IPUMEHHUTH ITepetens
MOJTyYCHHBIC pPaHee 3HAHUS IS IPOBEICHUS
JlaGopaTopHbie i p P ImabopaToOPHBIX
3 QHAJIN3a, OTBITA, SKCIICPUMEHTA U
paboThI paboT u ux
BBIMIOJIHEHUS ITOCIIEAYIOIIUX PACUETOB, a
OCHAIIICHUE

TAKXKE COCTAaBJICHHA BBIBOJIOB

CpeacTBo NpOBEPKH YMEHUM IPUMEHSATh
IOJIYYEHHBIE 3HAHHUS 110 3apaHee KomrmnekT 3amannii
4 KypcoBoii mpoekT |onpeneneHHol METOANKE JUIsl peLIeHUs 3a/1a4 17151 BBIIIOJIHEHU S

WJTY 3aJaHUI 110 MOYJIFO WJIW JUCHUILUIMHE B [KypCOBOT'O MIPOEKTa
LETIOM

*Ecnu He BBINOJIHEH OMH WM OoJiee BUJIOB yueOHOI paboThl, yKa3aHHBIX B TaOIHIIE,
Iperno/iaBaTesb UMEeT NPaBO BBICTABUTh HEYOBIETBOPUTEIbHYIO OLEHKY MIJIM HE JOMYCTUTh K
IPOMEKYTOYHON aTTeCTalHU.

DopMa NPOMEKYTOYHOM ATTECTALUMU: IK3AMEH.

Jlmanor mpenojaBareisi CO CTYJASHTOM, IeJb KOTOPOTO — CHCTEMAaTH3alus W YTOYHEHHUE
UMEIOINXCA Yy CTy/AEHTa 3HAHWA, MPOBEPKAa €ro WHAMBHIYAIBHBIX BO3MOXKHOCTEH YCBOCHUS
marepuaa

[TpomesxyTouHast arrectanus oOydarommxcsi B popMe 3adera MpOBOTUTCS MO pe3yabTaTaM
BBITTOJIHEHHUSI BCEX BHJOB YUEOHOH pabOThI, MPEIyCMOTPEHHBIX YUYEOHBIM IUIAHOM MO JAHHOH
JUCHUIUTMHE (MOAYIII0), IPY STOM YUHUTHIBAIOTCS Pe3yJbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OIEHKa CTENeHHM AOCTHXKEHHs OOydYaloIIMMUCS IUIAHHUPYEMBIX pe3yJIbTaToB
o0y4yeHHs 1O JAUCHUIUIMHE (MOJIYNI0) MPOBOAUTCS MpernojaBareieM, BEAYIIUM 3aHATHS 10
JUCHUIUIMHE (MOAYIII0) METOAOM IKCIEPTHOM olleHKH. [1o uToramMm npoMexyTouHoM aTTecTaluu 1mo
JTUCIIATUTHHE (MOJTYJTIO) BHICTABIISIETCS OIIEHKA «3a4TEHOY, «HE 3a4TCHOY.

K mpoMexyTodHO# arTecTaluu JOMYCKAIOTCS TOJIBKO CTYICHTHI, BHITIOJHUBIINE BCE BUIBI
yaeOHON paboThI, IPEAYCMOTPEHHBIE padbouell mporpammont mo AuciuIuimHe «OCHOBBI PEIICHUS
WH)KEHEPHBIX 3a/1a9).
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7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHH

®opMa NPOMEKYTOUHOM ATTECTALUM: IK3aAMEH.

O0s13aTeIbHBIMHM YCJIOBHSIMHM TOATOTOBKH CTYJAe€HTa K NPOMEKYTOYHOH aTTecTauuu
SBJISIETCS. BBIMOJIHEHHE U 3alllUTa CTYACHTOM JIabopaTOpHBIX paboT, MPeayCMOTPEHHBIX pabouei
POrpaMMOil U MPOXOKICHUE BCEX MPOMEKYTOUHBIX TECTOB HEe HMXke, yeM Ha 70% mIpaBUIbHBIX
oTBeTOB. [IpoMexyTouHbIE TECTUPOBAHUS MOTYT IIPOBOJAUTCS KaK B ayJUTOPUHM Y HUBEPCUTETA MO

KOHTPOJIEM IperojaBaTelis, TaK U IUCTAHIIMOHHOM (popmare Ha yCMOTpPEHHE TIPEToaBaTers.

HIxaJjia oneHUBaAHUA

Onucanue

Omauyno

Bremonnenst  Bce  BuAbl  y4eOHOW  paboThI,
MpelycCMOTpeHHble  paboueil  mporpammoi.  CTyneHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWW, YMEHHI, HABBIKOB
MPUBEICHHBIM B  TaOJHWIlaX [oOKa3aTeseil, Oonepupyer
MPUOOPETEHHBIMH ~ 3HAHUSMH, yMEHHUSMH, HABBIKAMH,
MPUMEHSAET UX B CUTYAIUSX MOBBIIIEHHON CI0XXHOCTH. [Ipu
3TOM MOTYT OBITH JOMYIIEHbl HE3HAYUTEIbHBIC OIINOKH,
HETOYHOCTHU, 3aTPYJHEHHUS IIPU aHATUTHUYECKUX OIEpalusx,
MEpEeHOCEe 3HAHMM M yMEHUM Ha HOBbIC, HECTAHJAPTHHIC
CUTYaI1H.

Xopouio

Bbimonnensl  Bce  BuAbl  yueOHOM  paboTHI,
PEyCMOTPEHHBIE y4eOHBIM TUTAaHOM. CryneHt
JIEeMOHCTPUPYET  HEIMOJHOE, IPaBUJIBHOE COOTBETCTBHE
3HaHU#, yMEHMH, HaBBIKOB NPUBEIACHHBIM B TabiuIax
MoKaszaTesiei, OO eclu MPH ITOM OBUTH JOMyIIeHbl 2-3
HECYIIECTBEHHBIEC OITHOKH.

Yooenemsopumenvro

Bbimonnensl  Bce  BuAbl  y4eOHOM  paboOTHI,
IIPEYCMOTPEHHbIE y4eOHBIM IJTAHOM. CryneHr
J€MOHCTPHUPYET COOTBETCTBUE 3HAHUM, B KOTOPOM OCBEIlleHa
OCHOBHasl, HauboJjee BakKHAs YacTh MaTepuaia, HO IPH 3TOM
JIOTyIII€HAa OJTHA 3HAYUTEIbHAs OLINOKA UM HETOYHOCTb.

HeyoosnemseopumenvHo

He BpmmonHeHn oauH wiam 0Oojee BUIOB y4eOHOM
paboThl, TPEAYCMOTPEHHBIX Y4eOHBIM TMaHoM. CTyaeHT
JIEMOHCTPUPYET HEIMOJIHOE COOTBETCTBHE 3HAHMM, YMEHH,
HaBBIKOB  TPHUBEJAEHHBIM B  TaOMWIax  IOKa3aTeseH,
JOMYCKAIOTCS ~ 3HAUUTENbHBIE  OIMMUOKHU,  TMPOSIBIISAETCS
OTCYTCTBHE 3HAHWI, yMEHUH, HABBIKOB IO Py ITOKa3aTeleu,
CTYJIEHT HCIIBITBIBACT 3HAUYUTENIbHbIE 3aTPYAHEHUS TMpU
ONEPUPOBAHUU 3HAHUSIMU M YMEHUSIMU TIPU UX NIEPEHOCE Ha
HOBBIE CUTYallUH.
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7.3  OueHo4YHbIE CpeCTBA

HleMep IK3AMEHAYUOHHO20 6wzema
MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI
POCCUINCKOM ®EJEPALIMU
(Dezlepa.m,ﬂoe rocyiapCcrBeHHO€ aBTOHOMHO€ 06pa30BaTeJIbH0€ Yupexkacenue
BBICHICIO 06pa303anml
«MOCKOBCKHW MOJJUTEXHUYECKHA YHUBEPCUTET»

Wucturyt/®axynspret MaImHOCTPOCHUS Kadenpa OMIuAT

Juctmmumaa OCHOBbBI PEHTEHWE MHXEHEPHBIX 3AZTAY

Hanpasnenue (cnenuansaocts)  27.03.05 «IlHHOBaTUKa»

Kypc___, rpynma , bopma oOyueHus _ouHas

BUWJIET Ne _X

1. MaTemartnyeckoe o0ecIieueHre aBTOMaTU3HPOBAHHOTO MPOeKTHpoBaHus. Kitaccudukanus MeToI0B IPOSKTUPOBAHUS
IO CTCTICHU MCIIOJIb30BaHUA TCXHUYCCKUX CPCACTB.
2. C nomomipio Mactepa npoektupoBanusi Autodesk Inventor mocTpouTh reOMETPHYECKYIO MOJCTb Bala pa3Mepsl

YYacTKOB: - MUIHHApHYeckue (cieBa HampaBo dxh [mMm]) 20x40; 30x8; 26x32; 32x32. - KOHUYECKUH yIacTOK (KpaitHui
npaserid D/dxh [mm]) 32/25.6x50. Ha koHCONMBHBIX ydacTkax (acka 0.5x45°. ['anTenpHbIC TepexXoIbl MIIHHIPUICCKAX
yuacTkoB Baja 1 MM. Ha yuactke 20x40 ckBO3HOE OTBepCTHE MEPHEHIUKYIAPHOE OCH Bajla AMAMETPOM § MM Ha
paccrostHuu 10 MM OT TopLia Bana, 6€3 3¢HKOBKH. 2. BBIMOIHUTE pacyeT Ha CTaTHUECKYIO0 MPOYHOCTh: MaTepuall Baja —
cTanp OmbnmoTekn Inventor; ycIoBUS 3aKpeIUIEHHS: KOHCOJBHBIH HWJIMHIPUYECKUH yJacTOK — IO IEHTPY oIopa B
CBOOO/IHOM COCTOSIHWH; KOHCOJBbHBIN KOHMUECKHH yIacTOK — MO HEHTPY (PUKCHpOBAaHHAS OIIOpa; YCIOBUS HArPYyXCHUS
— paauanibHasi cujia 1o UEHTPY yyacTka 26x32 BenuuuHoi 3.2 kH; oceBast cuiia o ueHTpy ydyactka 32x32, HanpaBlieHHas!
K KOHHUYECKOMY y4acTKy, BenuunHoit 1.3 kH.

YTBepxkIeHO Ha 3aceilaHuy Kapeapsl «__ » 20 r., mpoTtokoi Ne

3aB. kadeapoit / /

Bonpocsl k 3k3ameny

OcHoOBHBIE Tp€6OBaHI/I$I, MNPEABABIACMBIC K MATEMATUYCCKUM MOJICIAM B MAlIMHOCTPOCHUU.

Mecto CAIIP B 0o0mieii cucreMe npoeKTHPOBAaHUS 0OIEMAITMHOCTPOUTEIBHBIX KOMITOHEHTOB.

O6H_II/IC 3aKOHOMCPHOCTH MMPOCKTUPOBAHUS B MAIIMHOCTPOCHHH.

BLIXO,Z[HBIG, BHYTPCHHHUC W BHCIITHUC ITaPpaAMETPhI 00BEKTOB MNPOCKTUPOBAHUA.

Matemaruueckoe obecrieueHue aBTOMaTU3UPOBAHHOTO TpoekTupoBanus. Knaccudukanus
METOJIOB MPOEKTUPOBAHHUS MO CTENEHHU HCIIOIb30BaHUS TEXHUYECKUX CPEJCTB.

06111351 XapaKTCPUCTHKA U 0COOEHHOCTH HCAaBTOMATHU3UPOBAHHBIX (py‘-IHLIX) MCETOA0B
MPOCKTUPOBAHUA.

06111351 XapaKTCPUCTHKA U 0COOEHHOCTH ABTOMATU3UPOBAHHBIX METOJO0B IPOCKTUPOBAHUS.

3agaya MPOCKTUPOBAHUS B MATEMATHUYECKON MTOCTAHOBKE.

anxoaﬂmee 1 BOCXOOAIICC IMTPOCKTUPOBAHNE B MAIIMHOCTPOCHUH.

Haznavenue u o0mias xapakTepucTruKa mporpaMMHOro komruiekca [TA9.

MareMaTHueCKHe MOJIEIH JIEMEHTOB porpaMMHoro komruiekca [TA9 ¢ Touku 3peHus
pa3paboTyuKa.
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MatemaTuueckrue MOJIEIH 3JIEMEHTOB IporpaMMHoOro komiuiekca ITA9 ¢ Touku 3penus
M0JIb30BATEII.

MeTtoap1 00pabOTKH JaHHBIX, UCIIOJIb3yEeMble TPOrPaMMHBIM KoMIuiekcoM [1A9.

®da30BEIC INEPEMEHHBIC THIIA ITIOTOKA IJIs1 CUCTEM paBHHqHOﬁ (bHSquCKOI;'I IMpUpOALbI.

da3oBbIe IEpPEMEHHBIC TUTIA MTOTEHIUAIA JJISI CUCTEM PAa3JInYHON (PU3HUECKON IPUPOIBI.

CxeMHbIi rpadudeckuii perakTop nporpaMMmHoro komruiekca [TA9. Ilonsarue Tonoiaornyeckon
CXeMBbI 00BEKTa MPOSKTUPOBAHHUS, €T0 KAYECTBEHHAs M KOJIMYECTBEHHASI OTNPEICTICHHOCTb.

OcoOeHHOCTH OnpeIeSICHUs BEIMUWH, HE SBISIOMUXCS (Da30BBIMH IIEPEMEHHBIMU THIIA TTOTOKA
WJIY MOTEHIMaia B IporpaMMHOM Komiuiekce [1A9.

KoMITOHEHTHI TOMOJIOTHYECKUX CXeM 00bEKTOB MOJICIHUPOBAHUS IIPOIPAMMHOTO KOMITLJIEKCa
ITA9. 3ananue U KOpPEeKTUPOBAHUE AaTPUOYTOB KOMIIOHEHTOB.

dopMupoBaHue 3a1aHus Ha pacyeT B mporpaMmmHoM komiuiekce [TA9. CriocoObl mpencTaBieHus
pe3yibTaToB pacuera. OCOOCHHOCTH 3a/laHUsI aTPUOYTOB ONEPATOPOB pacueTa sl CHCTEM
pa3IMYHON (PU3MUECKON TPUPOIBI.

Z[I/IarHOCTI/I‘leCKI/Ie COO6H_I€HI/I${ IIpOrpaMMHOI0 KOMILJICKCaA ITA9 n JEUCTBUS IOJIL30BATENS 110
HHM.

HOCJ‘I@I{OB&TGJ’ILHOCTB ﬂeﬁCTBHH 110 aHaJ'II/I3y I[eTaJ'IefI nu C60pOK METOAOM KOHCYHOI'O 3JICMCHTA B
Autodesk Inventor.

YrponieHune 1 oIr0TOBKa MOJIENIel U COOPOK K CTATUISCKOMY aHAJIM3Y: IIe)Ib TPOBEICHUS,
OCHOBHBIE CITOCOOBL.

JlobGaenenue Harpy3ok B Autodesk Inventor: goctymnHbie THITBI HATPY30K B OCOOCHHOCTH UX
IIPUMEHEHHS.

JloGaBneHue 3aBrcuMocTei (3akperuieHnii) B Autodesk Inventor nmpu craTudeckom aHammse:
THUTIBI 3aBUCIMOCTEH, 0OCOOEHHOCTH X NpuMeHeHus1. OtnpeienieHne CUIoOBhIX (aKTOPOB B
OIOpax.

3ananue marepuaioB B Autodesk Inventor. [lonyiieHus o MOBECHUIO MAaTEPHAIIOB.

Crenpanu3upoBanHbie HHCTpyMeHThI Autodesk Inventor asist mpoektiupoBaHus
00I1IeMaIInHOCTPOUTEIBHBIX KOMIIOHEHTOB.

Pabora co cBapHbiMu coenuaeHnsiME B Autodesk Inventor. Kanbkymsitop cBapHOTO COSTHHEHHUSI.

Hcnonp3oBanne mactepoB npoektupoBanus Autodesk Inventor mist paspabotku
O6HIeMaHH/IHOCTpOI/ITCJ'[BHI>IX KOMITIOHEHTOB

[MapameTpsl cTaTHuecKOro aHanu3a Hanpspkenuit Autodesk Inventor

3agaHus Ui IpakTHYEeCKUX paboT Mo BapHaHTaM

3aganme 1. C momomplo Mactepa npoektupoanus Autodesk Inventor moctpouts
TE€OMETPHUECKYIO MOJENb U BBINOJHUTH INPOBEPOYHBIM pacueT Baja 3yO04yaToro peaykropa
BKJIIOYAIOIIETO B ce0s MpsiMO3yOble KOHMYECKYI0 U LUIMHIPHUYECKYIO Nepeaun (CM. pUCYHOK).
Ban nepenaer moutHocts 14 kBT, nmpu yactore Bpamenus 306 o6/muH. Ilpu pacuerax mpuHATH
MaTrepuai Baja — cTajb. Pa3mMepsl ydyacTKOB Baia (BCe y4acTKH IMIHHApUYecKue [MM]): 50x45;
55x60; 60x10; 52x50; 40x45. Ha xoHCONBbHBIX yuacTKax ¢acka 2x45. ['antenbHble mepexobl
y4JacTkoB Baia | MM. BapuaHTsl popMHUPYIOTCS IyTeM U3MEHEHHS BEIMYMH B UCXO/IHBIX TaHHBIX.
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Bapuant 2. BpmonHuTh  pacueT  Ha
CTaTUYECKYI0 MPOYHOCTh JETAIU «/IHCK BEIOMBII».
Martepuan — crans Oubmmortexu Inventor. YcmoBus
3aKpEIUIeHUs] — MO LMWJIMHIAPUYECKOW IOBEPXHOCTH
LEHTPAJIbHOIO OTBEPCTHUS. YCIIOBUS HArpyXeHus —
yrinoBas ckopocth 18000 rpan/c. (reomerpuueckas
MOJENb  JeTald  BBIJACTCS  MPENoJIaBaTesIeM).
Bapuantel  GopMuUpPYIOTCS H3MEHEHUEM  YCIIOBH
Harpy’>Ke€Hus U 3aKpEeIUICHHUS.

Bapuant 3. CpeactBamu mporpaMMHOrO
KOMILIIEKCa ITA9 JUTSL TOPU30HTAIILHOTO
JI€3aKCUATIBHOTO KPUBOLIUITHO-TIOJ3YHHOTO
MeXaHH3Ma CYMMHPYIOIIET0 TUMa (BXOJHOE 3BEHO —
KpUBOIINII; BBIXOJAHOE — TMOJ3yH) IIOCTPOUTH
3aBUCHMOCTH IE€PEMEILEHUE U CKOPOCTh IMOJI3yHA OT
yria moBOpoTa KpuBomwuna. VcxoaHble TaHHBIE:
panuyc kpuBomuna 80 MM, koapuruent maryna 0,3,
yrioBas CKOpocTh KpuBommmna 7 cl. BapuaHntsl
(bopMUPYIOTCS U3MEHEHUEM UCXOAHBIX TaHHBIX.




