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1. Hean, 321241 U IVIAaHUPYeEMbIe pe3ybTAThl 00yUeHUs! 110 JUCHUIITTHHE

K ocHOBHBIM neiaaM OCBOCHHA AMCLUIIIINHBI «KOMHBIOTCpHBIfI adHaJIU3 W OITHUMH3al U1
AJIEMEHTOB KOHCTPYKIHUID CIEAyeT OTHECTH:

— (opmupoBanue 3HaHMI O JAWHAMHYECKHMX pacueTaX MallMH XHMHYECKUX U
He(DTEXMMHUYECKUX TIPOM3BOACTB, OOCCIICUYMBAIONINX HAJACKHOCTH M CTAOWIBHOCTH PabOTHI
TEXHOJIOTHYECKOT0 000pyI0BaHUS;

— MOATOTOBKA CTYICHTOB K JESTEIIbHOCTH B COOTBETCTBUH C KBaIU(HKAHMOHHON
XapaKTEepUCTHKON CIHEIHMaIiCcTa [0 HalpaBICHUIO, B TOM 4YHciIe (OPMHPOBAHUE YMEHUH
UCCIIeIoBaTh (DYHKIIMOHHUPOBAHUE DIICMEHTOB M Y3JIOB MAaIllMH XMMHYECKUX U HE(PTEXMMHUYECKHX
IMPOU3BOJACTB, BLIIIOJHCHUC PACYCTOB HA IPOYHOCTD, )KECTKOCTH U BH6pOYCTOfI‘IPIBOCTB 3JICMCHTOB
MallIKH C Y9eTOM AUHAMUYECKUX HArPY30K.

K ocHOBHEIM 3agadaM OCBOCHUA AUCHHUILIMHBI ((((KOMHLIOTGpHBIfI aHaJIM3 W OIITUMMH3aluA
9JICMCHTOB KOHCprKI.[HfI»» CJICAYCT OTHCCTHU:

OCBOCHHUEC MCTOAO0JIOTHMHU ITPOBCACHUA aHAJIN3d JTMHAMUKHU MAlllMH U UX IIPUBOOOB;

OCBOCHHC  MCTOJHUK OIITUMU3AIIMOHHOI'O IIPOCKTUPOBAHUS MallikMH  XUMHYCCKHUX u
He(i)TGXI/IMI/I‘IeCKI/IX IMPOU3BOACTB;,

OCBOCHHEC MCTOAOB pacCucTa Ha HPOYHOCTb, KCCTKOCTb U BPI6pOYCTOI>i‘IPIBOCTB 3JICMCHTOB
MallvH € YYCTOM JUHAMHWYCCKHUX HAIrpy30K.

O6yquI/Ie o  JUCHHUIIIINHE «KOMHBIOTCpHLIﬁ aHaJIn3 W OIITHMHU3alusd 3JICMCHTOB
KOHCTpYKI_[I/II‘/'I» HallpaBJICHO Ha (1)OpMI/Ip0BaHI/IC y o6yqa}0mnxc;1 CJICAYHOUX KOMIICTEHI[HM:

Koa 1 HanmMeHoBanue KOMIETEeHIMIT NuaukaTopsbl 10CTHKEHUS
KOMIIETEHIIUH

HIIK-3.1 Bimageer ciocobamu

[1K-3 CniocobeH uccneaoBarb ¢ IpUMEHEHUEM

CAD- , CAPP-, PDM- cuctem
TEXHOJIOTMYECKUE IIPOLIECCH] U3TOTOBIICHUS
MAaIIMHOCTPOUTEIBHBI X U3JIEIIUN CPETHEN
CJIOKHOCTH

HCCIICIOBAHUS C
npumenenuem CAD-, CAPP-
, PDM-cucrem
TEXHOJIOTHYECKHX OTeparuit
MPOIIECCOB U3TOTOBJICHUS
MAaIIMHOCTPOUTENBHBIX
W3IEIUI CPeIHEN CI0KHOCTH.
HIIK-3.2 YMeeT ucciieqoBaTh
¢ mpumeHenueM CAD-

, CAPP-, PDM-cuctem
TEXHOJIOTHYECKHUE OTepaluu
TEXHOJIOTHYECKUX MPOLECCOB
M3TOTOBJIEHUS
MAaIIHHOCTPOUTENBHBIX
W3IEIUI CPeTHEN CI0KHOCTH.
HIIK-3.3 3HaeT cnocoObl
HCCIICOBAHUS C
npumenenuem CAD-, CAPP-
, PDM-cucrem
TEXHOJIOTUYECKHX OTIepaIfit
TEXHOJIOTHYECKUX TPOIECCOB
H3TOTOBIICHUS
MaIIHHOCTPOUTEIIBHBIX




W3AEIUI CpeHEN CI0KHOCTH.

ITIK-2 Cnioco6en odopmisats ¢ npumenenuem | MIIK-2.1 Bnaneer

CAD-, CAPP-, PDM- cucrem odopMIIEHUEM C

TEXHOJIOTHYECKYIO JIOKYMEHTALUIO JJIs npumeneaneM CAD-, CAPP-,

TEXHOJIOTUYECKHUX MpoLeccoB u3rotopienus | PDM-cuctem

MaIIMHOCTPOUTENIBHBI X U3JEIUN CpeHEN TEXHOJIOTUYECKON

CJIO’KHOCTH JIOKYMEHTaLUU JUIs]
TEXHOJIOTUYECKHX IIPOLIECCOB
M3TOTOBJICHUS

MalIUHOCTPOUTEIBHBIX
W3IEIUI CpeHEN CI0KHOCTH.
NIIK-2.2 YMmeet opopMITSTH €
npumenenuem CAD-, CAPP-,
PDM-cucrem
TEXHOJIOTUYECKYIO
JIOKYMEHTAIUIO JIJIst
TEXHOJIOTHYECKUX TPOIECCOB
H3rOTOBJICHUS
MalTuHOCTPOUTEIBHBIX
W3IEIUN CPEAHEN CI0KHOCTH.
NIIK-2.3 3Haer npaBUibHOE
odopmiieHre
TEXHOIOTHYECKOMN
JIOKYMEHTAIUU C
npumenenuem CAD-, CAPP-,
PDM-cucrem mist
TEXHOJIOTHYECKUX TPOIECCOB
H3rOTOBJICHUS
MaIIMHOCTPOUTENBHBIX
W3IEJIUI CPeTHEN CI0KHOCTH

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrPaMMbl

Jucuunnmnza «KoMIbIOTEpHBIA aHAIW3 M ONTHMH3ALMS JIEMEHTOB KOHCTPYKIIMI» OTHOCUTCS K
yueOHbIM auciumimHaM Onoka b2.1 «Yacts, ¢dopmupyeMas ydacTHHKaMHM OO0pa3oBaTeIbHBIX
OTHOIIEHUI» 00pa3oBarenbHON nporpamMmbl «KoMmmbroTepHOE MPOEKTUPOBAHUE OOOpPYHOBaHUS U
npou3BoACTB»  HampaBieHuss  15.03.05  KoHCTpyKTOpCKO-TEXHOJOTHYECKOE  OOecredeHue
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTB, KBATH(PHUKAIUS (CTENEeHb) — OaKanaBp.

OcBoenne TuctMIIMHbI «KOMIBbIOTEpHBIN aHATN3 U ONTUMU3ALNS YJIEMEHTOB KOHCTPYKLUI» B 7-M
ceMecTpe HeoOXOoIMMO Juid TOCIEeNyHIero ocBoeHus aucuuiimH  «KoHcTpykTopcko-
TEXHOJIOTHYECKOe 00ecrieueHre MPOEKTUPOBAHMS MALLIH OTPACII.

3. CrpykTypa u coaep:kaHue JUCHUATIINHbBI
OO1ast TpyT0eMKOCTh TUCIMILIMHBI COCTaBIISAET 3 3aueTHBIX eanHuUIlb! (108 yacos).

3.1  Buabl yueOHO padoThI M TPY10€MKOCTh



3.1.1. Ounas popma oOydeHUs

Ne . KoanuectBo Cemectpbl
w/n Bun yueOHo# padoThl YACOB 7
1 | AyauTopHble 3aHATHS 54 54
B ToM uucie:
1.1 | Jlekuuu 18 18
1.2 | CeMuHapcKHe/IPaKTUUECKUE 3aHATHUS
1.3 | JIaGoparopHbie 3aHATHUS 36 36
2 | CamocrosiTesqibHasi padoTa o4 o4
B Tom uucae:
2.1 | Jlokman, cooOmicHHe
3 | IpomexyTouHas aTTECTALMUSA
3auet/aud.3auer/sK3aMeH 3a4yer 3ader
HTroro 108 108
3.2 TemaTudyeckuii MUIaH U3ydeHHU sl TUCIHUIITMHBI
3.2.1. Ounas ¢popma o0ydeHus
TpynoemkocTs, yac
AynuTopHas padora
C
Ne Pa3nesbl/Tembl eMHUHAp amocr
/i R A———— cxite/ abopar | pakTH | OAATE]
cero | eKiu OpHBIC | YecKasi | bHasl
u TpaKTia 3aHATH | IOATO | padoT
€CKHe
SAHSTIS s TOBKa a
1.1 | Beenenue. 12 2 4 6
CrtpykTypa MaTeMaTHuECKON MOJEIN
pacdera MOMEHTA WHEPIIUH CEYCHHUS
OaJKH.
1.2 | CoGcTBeHHbBIE u BBIHYK/ICHHbIE 12 2 4 6
KoJIeOaHus OAIOK
1.3 | Maremaruyeckass  MOJENb  pacyera 12 2 4 6
COOCTBEHHBIX KoJieOaHmit
JBYXMAacCCOBBIX CHUCTEM Ha YIPYTHX
onopax. Pacuer  uMIMHIpPUYECKON
OPYXKUHBl CKATHS U ONTHMH3AIMHN €€
apaMeTPOB.
14 | AnroputM  TIpOrpaMMBI pacuera | 12 2 4 6
TEOMETPHUH MAcC TeJl BPAIICHHUS.
15 | Pacuer u  aHaiuM3  KpuTHUYecKux | 12 2 4 6
CKOpOCTEW  CTyNEeHYaThIX BajOB C
HECKOJbKHUMH JTUCKAMHU.




1.6 | MaremaTndeckass MOJENb pacuera | 12 2 4 6
aHaM3a JWHAMUKHA  ITyCKa-OCTaHOBA
MAIIMHHOTO arperara

1.7 | Anroput™M mporpaMMmel onTuMuzanuu | 12 2 4 6
pa3MepoB IIEKU APOOHIIKH U ee KopIryca.
Pacuer  mommHocTM — gBUTaATENs WM
MOMEHTa WHEPIMH MaxOBHKa IIEKOBOW
JTPOOMIIKH.

1.8 | Maremarnueckass MOJETb M MOAYIb 12 2 4 6
OporpaMMbl  pacdera  KPYTHJIBHBIX
KoJIeOaHUH BAJIOB MAITMHHBIX
arperaros.

1.9 | O630pHas jaeKuuMs 1Mo NPHOINIKEHHBIM 12 2 4 6
METO/IaM pacyeTa KojeOaH i

Hroro | 108 18 36 54

3.3  Conep:xkaHue JUCHUIIHHBI

Tema 1. BBenenue. CTpykTypa MaTeMaTH4eCKOil MOJAe/JIH pacieTa MOMEHTA HHEPUUH
ceyeHus 0aIKu.

Hcnonb3oBanne OBM st pemieHust 3amad  aHanu3a (QYHKIMOHHUPOBAHWS MAIIHH |
ONTUMH3AIMHA WX TMapaMeTpoB. MaTeMmaTH4ecKue MOJENU W TPOTrpaMMHBIC MOJYIW s 3aaad
pa3IUYHbIX HepapXuuecKux ypoBHel. Opranuzanus paboThl 110 JUCLUITIHHE.

['eomeTprueckne XapakTEPUCTHKH IUIOCKUX CEUYEHHMH: MOMEHTHI HMHEPLUH, TJIABHBIE H
HeHTpalbHbIe OCH. [IporpaMMHBIH MOAYNIH pacyeTa TOJOKEHHS IIEHTPa TKECTH, TIJIaBHBIX
HEHTPAIBHBIX MOMEHTOB HWHEPIUH M MOMEHTOB CONPOTHBICHHS CEYCHUH, COCTOSIIMX U3
CTaHJAPTHBIX MIPOKATHBIX MPOUIIEH U HECTAaHJAPTHBIX HJIEMEHTOB.

Tema 2. CoOcTBeHHBbIE M BbIHY:KIeHHbIE KOJIe0aHUs 0AT0K.

Mexanunueckue konebanus. Knaccuduxanus xonedarenbHbIx npoueccoB. CoOCTBEHHbIE U
BBIHYXJICHHbIEe KoyeOaHusi Oanku. KosebaHusi ¢ BA3KUM CONPOTHBJICHHEM. AHAIM3 4YacTOT
COOCTBEHHBIX U BBIHYXJIEHHBIX KOJI€OaHUM Oallku ¢ OJJHOM 3aKkperuieHHoN maccoi. CtaTuueckue U
JUHAMHYECKHUE HAIIPSKEHUS.

Tema 3. MaTtemaTnueckass MoJe/ib pacieTa cOOCTBEHHBIX K0JIe0aHMIl ABYXMacCOBBIX
CHCTEM Ha YNpyrux omopax. Pacuer muJMHAPHYECKOH NPYKMHbI CKATHS M ONTHMHU3ALNH ee
napaMeTpoB.

Bubpanuonnas 3amura. Koaddunment nepenaun cuibl. JByXMaccoBble CHCTEMBI U CUCTEMBI
C pacmpeneneHHON Maccoil. Moaynb pacuera 4acTOT COOCTBEHHBIX KOJIEOAaHWNW MHOTOMAacCCOBBIX
CUCTEM. AHAJIN3 BIMSHUA YIPYTUX ONOP U METOAMKA MX pacyeTa.

MO)IYJ'II) pacuc€Tta NUIMHAPHUYCCKUX BHHTOBBIX IIPYXHWH II0 YCJIOBHUIO MHWHUMHU3AILIUKA HX
Macchbl. BEIO0p cTaHIapTHBIX MPYXKHH.

Tema 4. AnropuTm nNporpaMMbl pacueTa reoMeTpUM Macc TeJl BpallleHUsl.

MeTto1bl HaX0XKI€HUSI KOOPAMHAT LEHTPa Macc. XapaKTEPUCTUKH PACIIPENEIEHHS MacC IIpH
BpalleHnd. MOMEHTBhl MHEepUUHU Ted BpalieHus. MoJyiab pacuera MOMEHTOB MHEPIIMH POTOPOB
HEHTPUQYT, NATBLEBBIX U3METbUUTENEH U TIP.

Tema 5. PacueT 1 aHAIM3 KPUTHUYECKUX CKOPOCTeli CTYNIeHYATHIX BAJI0B € HECKOJIbLKUMU




AUCKAMM.

Kputnueckue ckopoctu BanoB. JKecTkue u rudkue Baybl. PacueT KpUTHUECKUX CKOpOCTEH
CTYIIEHYAThIX BaJOB C 3aKPEIUICHHBIMH Ha HHUX JAucKamH. ['mpockomnuyeckuii MmoMmeHT. [lpsmas u
oOpatHast mpereccuu. Pacyer KpUTHYECKUX CKOPOCTEH BaJIOB C y4ETOM I'MPOCKOITUYECKOTO MOMEHTA
Y aHaJIu3 BIMSHUS METPUYECKUX ITapaMeTPOB Ha TUHAMHYECKHE HANIPSKEHUS.

Tema 6. MaremaTnyeckasi MoAeJib pacuyera W aHAJIU3A JUHAMHUKH IyCKa-O0CTAHOBA
MAIIMHHOIO arperara.

Knaccu¢pukanus  npuBogoB  MammH W anmaparoB.  CrpykTrypa  00O3HadyeHuUs
anekTpoasurarenei. /J[unamuka snexkrponpusoja. Pacuer u aHanu3 nepuogoB IyCKa MAallMHHOIO
arperata ¢ y4eToM XapaKTepUCTUKU aCUHXPOHHOTIO JiBUraresns. Pacuer BpeMeHH ocTaHOBa (BbIOETa)
MalIMHbl. PacueT MoniHocTH ABUraTess.

Tema 7. AIropuT™M NporpaMMbl ONTUMHU3ALNH Pa3MePOB HIEKHU APOOUIIKH H ee Kopiyca.
Pacyer MOIIHOCTH IBUTaTE ISl | MOMEHTA HHEPIIUM MAXOBHKA IIEKOBOM IPOOHIKH.

Crenenb u3MenbueHMs. PemieHue ONTUMM3ALMOHHOM  3aJayd [0  ONPENEIICHUIO
MaKCUMaJIbHOTO MOMeHTa. Pacuer mapaMeTpoB MIEKOBOW APOOMIIKKM U ONTHUMHU3ALUS Pa3MEpoB €&
KOpIlyca [0 KpUTEPUIO MUHUMHU3ALMU €ro Macchl. Pacuer MOIIHOCTH ABUTaTels  MOMEHTA UHEPLIUU
MaxOBHKa IIEKOBOH IPOOUIIKH.

Tema 8. MaremaTnueckass MojejJb M MOIAYJb NPOrpaMMbl pacyera KPYTHJIbHBIX
KO0JIe0aHUii BaJIOB MAIIIMHHBIX arperaTos.

BubGpoycroitunBocts BanoB. IIpuBoabpl MamuH C OJHO- M JIBYXCTYIEHUYATOW Mepenadyei.
Pacuer xectkocTe yuacTkoB. [IpuBeieHHbBIE )KECTKOCTM M1 MOMEHTHI MHEpIUHU Macc. [IporpaMmsl
pacuera KpyTUJIbHBIX KOJICOaHUI BaJlOB MALTUHHBIX arperaTos.

Tema 9.0030pHas JeKIUA 10 NPUOJIMAKEHHBIM METOAAM pacyeTa KoJieOaHui

3.4  TemaTuka CEMMHAPCKUX/MIPAKTHYECKHUX M JIA0OPATOPHBIX 3aHATHIA

3.4.1. JlaGopaTopHble 3aHATUS

JlaGopatopHoe 3aHATHE 1.MOMEHTBI HHEPLIUH CeYeHUs OaIOK.

JlaboparopHoe 3ansaTHe 2. COOCTBEHHBIE U BBIHYXICHHBIC KOJICOaHUs OATKH.
JlaGopatopHoe 3aHsatue 3. Pacder u uccneqoBaHue yIpyrux Onop MalluHbI.
JlaboparopHoe 3aHsTHE 4. PacueT MOMeHTa MHEPLIMU TeJla BpallEHUSI.
JlaboparopHoe 3ansTHe 5. Kputnueckas CKOpOCTh Bajla C pPOTOPOM.

JlaGopatopHoe 3ansTHEe 6. J[nHaAMKKa nepuo/ia mycka poOTOPHOM MallMHBI.
JlaGopaTtopnoe 3anstTue 7. KpyruiibHble KOJeOaHus BaJIoB.

JlaGopatopHoe 3aHsaTHE 8. ONTUMU3ALUS TAPAMETPOB LIEKH.

JlaGopatopHoe 3ansTHe 9. OnTUMH3aLKs TapaMeTPOB KOpITyca IIEKOBOI JpOOHIIKH.

3.5 Temaruka KypcoBbIX IPOEKTOB (KypPCOBBIX padoT)
He npenycmoTpenbl

4, Y4eOHO-MeTOoAM4YeCKOe M MH(POPMALIMOHHOE 00ecTedeHue
4.1  OcHoBHas JuTepaTypa

1. Jlazapes, M. 0. TexHonOrn4YecKre MaIIMHBI U amapaThl XAMHUYECKOH MPOMBIIUICHHOCTH :
yuebHo-MeToanueckoe nocodue / M. 10O. Jlazapes, H. I'. bakupos, A. B. CtapkoBa. —
Kazanb : KHUTYVY, 2023. — 88 c. — ISBN 978-5-7882-3436-6. — Tekcr : anekTpoHHsIi //
Jlanb : anexTpoHHO-OMOMHOTEeYHas cuctema. — URL: https://e.lanbook.com/book/478085.



4.2  JlomoJiHMTeJbHAsA JINTEpaTypa

1. CemakuHa, 0. K. MaruHsl u armnaparbl XUMHUYECKHX,
HedTermepepadaThIBAIOIINX U HEPTEXUMHIESCKHUX MPOU3BOJICTB : yaeOHOe mocodue / O. K.
Cemakuna. — Towmck : TIIY, 2016. — 154 c¢. — ISBN 978-5-4387-0693-9. — Tekcr :
SJeKTpoHHBIM /  Jlamb  :  2nmeKTpoHHO-OMOnmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/107722.

4.3  DJeKTpoHHbIe 00pa3oBaTejbHbIE Pecypchl
D0P ne pazpaboran
44  JluneH3uOHHOe M  CBOOOJAHO  pacnmpocTpaHsieMoe  NPOrpaMMHOe
olecreyenune

1. Microsoft Office Cranmaptaerit 2007 (Word, Excel, Power Point)

2.IIporpamMmmuoe obecnieuenue: nmporpammusiil komrieke AKM-2000.

45 CoBpeMeHHble MpodecCHOHATbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE

CIIPaBOYHbIE CHCTEMbI
1. He npexycmoTpeHo

S. MarepuajibHO-TEXHHYECKOE O0ecrevyeHue

Aynuropus i JIEKIMOHHBIX M INpakTUdeckux 3aHATHNA Ne4407-4410: crombl, CTysb,
ayUTOpHasl J0CKA, HAaCTEHHBIM NMPOEKIIMOHHBIM 3KpaH, MyJbTUMEAMMHBIN KOMIUIEKC (IIPOEKTOp,
KomrbioTep). Pabodee Mecto mpenoaasarens: CToj, cTyi. (yu4eOHBIM KOpPIyC, paciooKEeHHbIH 110
aapecy: 115280, r. MockBa, yi. ABTo3aBojckas, 1.16, ctp. 5)

Kommnbrorepnsiii kiacc Ne4408: nepcoHanibHbIE KOMITBIOTEPHI, CTOJIBI, CTYJIbs, ayJAUTOPHAs
JI0CKa, HACTEHHBIN MPOEKIIMOHHBIA 2KpaH, MYyJIbTUMEIUNHBIA KOMIUIEKC (MIPOEKTOP, KOMIBIOTED).
PaGouee MecTo mperogaBarens: CTo, CTyI. (YIeOHBIN KOPITYC, paciooKeHHBIH 1Mo aapecy: 115280,
r. MockBa, yi1. ABTO3aBOJICKas, 1.16, cTp. 5).

6. MeToanuecKkue peKoMeHIauu

6.1 Meroauueckne peKOMeHIAIMY IJI51 MPenoaaBaTeis M0 OpraHu3aluuu
o0yueHunst
OCHOBHBIM TpeOOBaHUEM K MPENOJABAHUIO JUCIUIUIMHBI ABISETCS TBOPUYECKHA, TPOOIEMHO-
JIAJIOTOBBIH ITOIXO0]T, TO3BOJISIONINI MOBBICHTH HHTEPEC CTYCHTOB K COJIEPKAHHUIO YIeOHOTO
Marepuana.
Teopernyueckoe n3ydeHHe OCHOBHBIX BOITPOCOB Pa3/IEIOB TUCIHILIHHBI JOJDKHO 3aBEPIIAThCS
MIPAKTUYECKON paboTOH (BBIMOIHEHUEM Ja00PATOPHBIX PadOT, KypCOBOW pabOTHI).
JIist akTHBH3aMK Y4eOHOTO TIpoliecca Mpy U3ydeHUH JUCIUTUTNHBI 3P (QEeKTUBHO MpUMEHEHHE
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Mpe3eHTAIMH 110 pa3TUYHBIM TeMaM JIEKIUH 1 1abopaTopHbIX padoT.

J1is mpoBeiICHUSI 3aHATUIN TI0 TUCIUTUIHHE CIIEAYET HCIOIb30BaTh CPEICTBA OOYICHHUS:

yueOHuKH, nHGOpMallMOHHbIE pecypchl IHTepHeTa;

CIpaBOYHbIC MaT€pUAIbl U HOPMATUBHO-TEXHUUECKYIO IOKYMEHTAIIHIO;

MIPOBOAUTH IPYMIIOBBIE U MHIMBUyaIbHbIe KOHCYJIBTAIIMN CTYIEHTOB 10 BOIIPOCaM,
BO3HHUKAIOIIUM Y CTYJEHTOB B XOJI€ MX MOJATOTOBKHU K TEKYIIEH U MIPOMEXYTOYHOM aTTeCTalllH 110
y4eOHOM TUCIUILIMHE, PEKOMEHI0BaTh B IOMOIIb Y4€OHBIE U APYTrue MaTepuabl, a TAKXKe
CIIPaBOYHYIO JIUTEPATYpYy.

6.2 MeToauyeckue yKazaHus JJ1s1 00yYAIOIIMXCH 110 0CBOCHHUIO TUCITUTITIHHBI

CamocrosTenbHas pabora sBISETCS OAHMM U3 BUAOB Yy4yeOHbIX 3aHsaTuil. lLlens
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE YCBOGHUE CTYJCHTaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
MIPOLIECCE U3YUYECHUS] TUCLIUILIAHBIL.

AynuropHas caMocTosiTeIbHAasi padoTa O JUCLUUIUIMHE BBIIIOJIHAETCS Ha YYEOHBIX 3aHATHIX
10| HETIOCPEACTBEHHBIM PYKOBOJACTBOM IIPENOAABATENA U 110 €0 3aJaHUI0.

BueaynuropHas camocrosTenbHas paboTa  BBINOJHSAETCS CTYIEHTOM [0  33JaHMIO
npernoiaBaTessi, Ho 0e3 ero HemocpPeICTBEHHOTO Y4acTHsL.

3agauu caMOCTOSITEIbHOM pabOThI CTYECHTA:

- pa3sBUTHE HABBIKOB CaMOCTOSTEIbHON y4yeOHOW paboTbl. CTyAeHT JOJDKEH caMm
IJIAHUPOBATH CBOIO CAMOCTOSITENIbHYIO Pa0OTY, UCXOS U3 CBOUX BO3MOKHOCTEN U IPUOPUTETOB. ITO
CTUMYJIUPYET BBINOJIHEHUE paboThl, co3/laeT OoJyiee CIOKOMHYI0 OOCTaHOBKY, YTO B HTOIe
I0JIOKUTEIBHO CKa3bIBAETCSl HA YCBOCHUM MaTepuaa;

- OCBOCHHE COJEPKAHUS TUCLUILINHBI;

- YIIIyOJICHHE CO/IePIKaHUs 1 OCO3HAHNE OCHOBHBIX MTOHATUHN TUCUUILTHEI,

- ICTI0JIb30BaHKUE MaTepuaia, COOpPaHHOTO U MOJTY4YEHHOTO B X0/1€ CAMOCTOSATENIbHBIX 3aHATHI
11 3 (HEKTUBHON MOATOTOBKU K SK3aMEHY.

Bupl BHEayTUTOPHOI caMOCTOATENBHOM paboThI:

- BBIIIOJIHEHUE KYPCOBOM paboThI;

- CAaMOCTOSTEJIbHOE YIIIyOJIeHHOE N3yYeHHE OTACIbHBIX TEM AUCIUILIMHBL,

- IOATOTOBKA K JIEKIINOHHBIM 3aHATUSM;

- MIOJITOTOBKA K JIA0OPAaTOPHBIM paboTam.

J1J1s1 BBIMOJTHEHUS JTF000T0 BU/1a CAMOCTOSATENIBHOM pabOoThl HEOOXOMMO MPOMTH Ceaytol1e
JTaIbI:

- OTIpe/ieIeHne LIEHM CaMOCTOSTeNIbHON paboThI;

- KOHKpEeTHU3allusl I03HaBaTeIbHOMN 3a/1a4H;

- CaMOOIIeHKa TOTOBHOCTH K CAMOCTOSITEIIbHOMN paloTe;

- BBIOOP aJIeKBaTHOTO CIIoco0a JIEHCTBUS, BEAYIIETO K PEIICHUIO 33/]auy;

- OCYUIECTBJECHHE B IPOLECCE BBIMOJHEHUS CaMOCTOSTEIbHOM pPabOThl CaMOKOHTPOJIS
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(TIPOMEXYTOYHOTO ¥ KOHEUYHOTO) Pe3yJIbTaTOB PaOOTHI U KOPPEKTUPOBKA BHITIOJHEHUS PAOOTHI.

7. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Mertoabl KOHTPOJISI 1 OLlECHUBAHMS Pe3yJIbTATOB 00y4eHHA

[IpomexxyrouHast arTecTanusi oOyJaromuxcs B ¢popMe 3a4éra MPOBOJUTCS 110 pe3yabTaTaM
BBITIOJTHEHUSI BCEX BHUJIOB Y4eOHOH palOoThl, MPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOMN
JUCHUITIIIMHE (MOI[yJHO), IIpHU 3TOM YUUTBIBAIOTCS PC3YJIbTAThI TCKYIICTO KOHTPOJIA YCIICBACMOCTH B
TeueHne ceMectpa. OLEHKa CTENEeHH IOCTIDKCHUS OOYYaloIIMMHKCS IUIAHHPYEMBIX pe3yIbTaTOB
oOydeHHUss MO JUCHHIUTUHE (MOJIYJI0) MPOBOAMUTCS TIPENoaaBareieM, BEAYIIUM 3aHSATUS 10
JIMCHUITIMHE (MOTYJII0) METOIOM 9KCIEPTHOM omeHKH. [Io uToram mpomMeKyTO4HOH aTTeCTaluH 110
JUCHUIIIIMHE (MOIIyJHO) BBICTABJIACTCS OLICHKA «3a4TCHO» HNJIN «HE 3a4TCHO»

OO0s13aTenbHBIMH YCIOBUSIMU IOJTOTOBKH CTYAEHTA K IPOMEKYTOUHON aTTECTallUM SBISETCS
BBITIOJIHEHUE CTYICHTOM BCEX BUIOB yUeOHOM pabOThI, MPEyCMOTPEHHBIX paboyeil mporpaMMoi 1o
aucturinHe «KOMITBIOTEpHBIN aHAIN3 W ONTHMHU3ALMS 3JIEMEHTOB KOHCTPYKIHI» (BBITOJHIIN H
3alUTUIN J1a00opaTopHbIe paboThI).

Bun pabotst @opMa OTYETHOCTHU U TEKYILIETO KOHTPOJIA
[IpakTnueckue Odopmnennsie oTueThI(J1a00paTOpHBIE PAOOTHI) MPETYCMOTPEHHBIX
paboThI pabodeil TpOrpaMMOil IHUCHUIUIMHBI C OTMETKOM MpernoiaBares

«3a4TEHOY, €CITU BBIIOJIHEHBI U 0)OPMIICHBI BCE PAOOTHI.
Tecr Cucrema 3a7aHuii, MO3BOJIAOIIAS ABTOMATU3UPOBATH POLIEAYPY
U3MEpEHUs YPOBHS 3HAHUM U yMEHUN 00ydaromerocs.

7.2  Ikanau KpUTEPUM OLlEHMBAHUS Pe3yJIbTATOB 00y4eHUsI

7.2.1 Illkana oueHUBaAHHUS MPAKTHYECKUX PadoT

IIIxana oeHUBaHUA

Omnucanue

3auTeHo

CryaeHT BBINOIHUI BCE 3ajaHus 1abopaTOpHOM paboThl; 0POPMHIT
OyMa)XHBIN OTYET; UMEET MPeICTaBICHHE 00 OCHOBHBIX MOAX0/1aX K
M3JIaraéMOMY MaTepHaiy; IEMOHCTPUPYET FTOTOBHOCTH TPUMEHSTh

TEOPETUYECKHE 3HAHUS B IPAKTUYECKOM NEATEIIbHOCTU U OCBOCHUE
OO0JIbITMHCTBA MTOKa3aTeNeil HOpMUpPYyEeMbIX KOMIIETEHIIHH.

He 3aureno

CryaeHT He BBIOJIHMII BCEeX 3aaHuil 1TabopaTopHOi paboTHI; He
MOJATOTOBMIJI OyMa)XHBI OTUET; HE OPUEHTUPYETCS B TEOPETUUECKOM
MaTepuase; He 3HaeT OCHOBHBIX IIOHATUIN U3J1araéMoi TEMbI, HE YMEET
MPUMEHSITh TEOPETUUECKHE CBEICHUS JIJIsl aHAIN3a MTPAKTHUYECKOTIO
MaTepuaia, He JEMOHCTPUPYET TOTOBHOCTb IPUMEHSATH
TEOPETUYECKHE 3HAHUS B IPAKTHUECKOH JIeATEIbHOCTH U OCBOCHHE
nokasaresuei GOpMUpPYEMbIX KOMIIETEHIIUH.

7.2.1 Illkajia oHeHUBAHUA TECTA
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Pe3ynbrar TecTUpoBaHMs OLICHUBAETCS MO MPOLEHTHOM IIKaJIe OL[CHKH.

IIIxana oncHUBaHUA Ormucanue
3aureHo TecTel npoitaens! Ha 60 % u BbIIE
He 3aureno Tectsl npoiinens Ha MeHee yeM 60%

7.3  OueHoYHBbIE CpeCTBA

7.3.1. Texkymuii KOHTPO.JIb
7.3.1.1 Tectsl mo gucuuiLinHe « TeXHHYeCKasA JUATHOCTHKA»

TectoBbIl KOHTPOJIb IIPOBOAATCA Ha KOMIIBIOTCPEC IICPCA BLIIIOJIHCHUCM J'Ia60paT0pHBIX

pabot. I{esb TECTOBOrO KOHTPOJIS - MPOBEPKA YPOBHS TCOPETHUCCKUX 3HAHHUM CTYACHTOB M CTEIICHU
WX MOATOTOBKH K BBIMTOJIHCHUIO Ta0OPAaTOPHBIX paboT.

JlabopaTopnas padora Nel

1.

Kakoii n3 npuBeeHHBIX TapaMeTPOB MOMEPEYHOTO CEUEHUs OaIKU HCIONb3YeTCs sl pacyera
HOPMAaJIbHBIX HAMPSKEHUN TP MPSIMOM U3THOE?

1) Ilnomans ceuenus F

2) Mowmenrt conpotusienns Wx

3) MowmenT unepuun Iy

OceBoif MOMEHT MHEPLMU ceUeHUs Ix 10 OnpeIeNeHnIo — UHTErpai OT BBIPAXKEHUS BUJIA. ..
1) ydF

2) yidF

3) Fdy

BennuuHa |x — 3TO MOMEHT MHEPIIMH MOTIEPEYHOTO CEYECHHUs OAITKH OTHOCHTEIBHO OCH. ..

1) crena nepeceueHuns MIOCKOCTH MONEPEYHOTO CEUCHHs OAITKH C TUIOCKOCTHIO, B KOTOPOA
MPOUCXOIUT AedopManus

2) Oy - ceuenus

3) Ox — ceueHwus

KaKYI-O PasMEPHOCTL UMCET 0CEBOM MOMEHT HWHCPIUH ITOIICPEYHOI'O CCHCHUA Oanku?

1) ™
2) M
3) kr-Mm?

Kakoe 13 npuBeicHHBIX ONPEAEIEHUN «IIEHTPaIbHAasl OCh CEYEHHS» HEKOPPEKTHO?

1) Ocb, OTHOCHTEIILHO KOTOPO# CTaTHYeCKHii MOMEHT paBeH 0

2) Jlro0as och, MPOXOAAIIAs Yepe3 LEHTP TSHKECTH CEUCHHS

3) Ocp, coBnagaromas ¢ HEHTPATHLHON OChIO CEYCHUSI TIPH MTPSIMOM MOTIEPEIYHOM H3THOE

Kaxoe u3 npuBeieHHbBIX BBIpaXEHHH CIe1yeT UCIIONIb30BaTh JIIsl IepecueTa 0CEBOro
MOMEHTA UHEPLIUU CEUYEHHUS OT LEHTPAJIbHOW OCH K APYroi, NapajuIeIbHON €M, €CIIM U3BECTHO
paccTosiHAEe a MEXIy OCSIMH | IIIONIAIbI0 ceueHus F?
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8.

10.
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1) IX = ILIT + a2 F
2) Ix= Iy + F?
3) IX = I].lT + a4

Kakas reomerprdeckasi XapakKTepUCTHKA CEYCHHSI OAJIKH UCTIOJIL3YETCSI ITPH PACUETE YACTOTHI
ee COOCTBEHHBIX KoJieOaHuii?

1) Ilnomanps ceuenus F

2) Mowment conportuBienus Wy

3) OceBoii MOMeHT uHEpIMH |x

Yto coboit mpeAcTaBisieT MOMEHT COIIPOTUBIICHUSI CEUeHUs OaTKU TpU U3rude?
1) Wy = Ix/ ymax

2) Wy = ly/ ymax

3) Wy =3,14d%/ 32

Kakas reomerprueckast XapaKTepUCTHKA IMOTIEPEYHO CEUSHUs OATKH HCIIOIB3YeTCs PU pacdyeTe
ee pepopmanyu?

1) Ix - oceBoii MOMEHT MHEPLIUH

2) Wx - MOMEHT CONPOTHBIICHHUS

3) F - mromanpb ceucHus

KakoBa pasmMepHOCTh MOMEHTA CONPOTUBIICHUS ceueHus Wy?

1) ™

2) M

3) v

JlaGopaTopHas padota Ne6

1.

PU3NYECKUN CMBICI MOMEHTA UHEPIIMU MACChI TENA — ME€pa UHEPIIUM. . .

1) BHOCTymaTenbHOM JIBMIKCHUH Tela

2) BO BpamaTeIbHOM JBHKECHUH TENa

3) B CJIOXXHOM BpAIllCHUH TeNa

MoOMEHT MHEepLMH Tela BXOAUT Kak apamMeTp MpHU peluIeHu  3ajad. . .

1) craruku

2) KHHEMAaTHKA

3) IMHAMHKH
Ecian dm — ameMeHT Macchl Tenna, a I — ero pacCTOSIHUE JI0 OCH Z, TO MOMEHT UHEPIINH J;
OTHOCHUTEIIFHO YITOMSIHYTOM OCH — MHTETpaJl IO BCE Macce Teja OT BHIPAKECHHUS. ..

1) r-dm

2) r?-dm

3) r-dm
Pa3mepHOCTh MOMEHTA MHEPLIMM MACCHI TETIA. . .

1)

2) Kr'M

3) kr'm
Ecmu X,Y,Z — KOOpAMHATHI JJIEMEHTA Tejla, UMEIOIIEro Maccy dm, TO MOMEHT MHEPIIUH Teja Jx —
WHTETpAJI TI0 BCEH Macce Tesla OT BBIPAKEHUS. . .

1) (¢ +y?)-dm

2) (y?+2?%) dnm

3) (2% +x%)-dm
WNHueprimaabHBIM MOMEHTOM HA3bIBAETCS MOMEHT MHEPIIMU MACCHI T€JIa OTHOCUTENBHO. . .

1) ocwu, mpoxoasIIeH Yepe3 MEeHTp Mace Tea

2) ocH BpalleHUs Teja

3) ocw, BI0JIb KOTOPO#H TEIIO MOXKET TEPEMEIIaThCs

2
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7. Ecnu X,Y,Z — KOOpIUHATHI SJIEMEHTA TeJla, UMEIOIIero Maccy Um, TO MOMEHT HHEPIIMHU Teja Jy—
WHTETPAJ MO BCEH Macce Tela OT BBIPAKCHHUS. ..
1) (¢ +y*)dm
2) (y*+2?%dm
3) (22 + XZ)‘dm
8. Jc— MOMEHT MHEepIUH Tela C MacCOo M OTHOCHTEIBHO €T0 EHTPAILHOW OCH, ] — MOMEHT
HWHEPLIMU TOrO KE TEJIa OTHOCUTEIIBHO OCH, MApaJUIEIbHOM IEHTPAJIbHOM, HO OTCTOALLEH OT HEe
Ha pacctosiHue a. Kakas cBsa3bp Mmexay Jcu J?
1) J=J+ a>m
2) Je=J+a*m
3) Je=J+am
9. IlonmosxeHwue 1eHTpa Macc Tesa Zc OTHOCUTEIBHO MMPOU3BOJIBHOM OCH MOYKHO HalTH PacyeTHBIM
MyTeM C TIOMOIIBIO. . .
1) ypaBHEHHS CTATHYECKHUX MOMEHTOB Macc
2) 3akoHa HerotoHa
3) ypaBHCHHS KHHETUYECCKHX dHEPTUI
10. Kakoe cooTHOIIEHHE XapaKTepPHO AJIsi POTOPOB (MM BparieHus ¢ ocbto 0z) ?

1) Jx= \]y
2) Jy: Jz
3) Jz=Jx

7.3.1.2 Tembl NpakTHYeCKUX PadoT no JucuuniuHe «TexHuyeckasi JMATHOCTUKA

Temaruka 1abopaTopHbIX paboT U3NI0KEHA B MyHKTE 3.4.

7.3.2. IlpoMe:kyTOUYHASI ATTECTAIUS

7.3.2.1. Bonpocsl k 3a4eTy no Aucuniuinie « TexHnuyeckasi TMarHOCTUKA
1. Teomerpuueckue XapakKTEpUCTUKH IUIOCKUX CEUEHUH.
2. OceBoii, IeHTPOOEKHBII U MOJIAPHBIII MOMEHTBI HHEPLIUHU TUIOLIA/IA CEYEHUSL.
3. TlonsTHE MPOU3BOJIBHBIX, TIABHBIX U INIABHBIX EHTPAIBHBIX OCEH MHEPLIUH.
4. Mexannueckue Koiebanus. Bubparus.
5. Knaccuduxamnus konedaTenbHBIX TPOIECCOB.
6. CobcTBeHHBIE (CBOOOIHBIC) H3THOHBIE KOJICOAHNSI.
7. JKecTkocTh M NOJATINBOCTD.
8. BoiHyXeHHBIE KONeOaHNUs. AMIUIHTYTHO-4aCTOTHAs XapaKTEepPUCTHUKA
9. Yacrora coOOCTBEHHBIX KoJieOaHUIT MHOTOMAaccOBO# cucteMbl. Dopmyna JloHkepiH.

10. KoapuuueHT nepeaayut CUIIBL..



11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

[TocnenoBarenbHOE U APATUIETBHOE COCIUHEHHUE YIIPYTUX JIEMEHTOB.
VYupyrue 351eMeHThl. Buibl METAIUIMUECKUX YIPYTHX 3JIEMEHTOB.
MOMEHTBI HHEPLIMH TEJN BPALCHNUS.

MOMEHTBI UHEPIIMU Tejla OTHOCUTENIBHO MapajiienbHbIX oceil. Teopema [roiirenca -
[reitnepa.

LlerTpoOEKHBIE MOMEHTHI HHEPIIMH. | TaBHBIE OCH WHEPLIUH TENA.
OnpeneneHne MOMEHTOB UHEPLIUU.

IToHATHE KPUTUYECKOM YaCTOTHI BPALLICHHUS.

KoadduumeHT AuHaMIYHOCTH [T BPALIAIOIIETO BaJia.

Xectkue u ruOkue Bajibl MallIMH.

Kputnueckue 4acToTsl BpallleHUs Bajla C JBYMsI TUCKaMH.
Knaccugukarus npuBooB MaIlyvH U allapaTos.

Pacuer BpemMeHH ITyCKa U OCTaHOBA.



