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1. Hesn, 3a1a4n ¥ MUIAHUPYEMbIe Pe3yJIbTAThl 00y4YeHUs MO AUCHUIITHHE

K ocHOBHBIM eJIsiM OCBOCHUA AUCHUIIIIMHBI ((KOMHBIOTepHBIﬁ aHaJIu3 " OoINTUuMuUu3lanus
3JIEMEHTOB KOHCTPYKIUiD) CIIEIMYeT OTHECTH:

— (opmupoBanue 3HAHMKW O JOWHAMUYECKMX pacdyerax MalliH XUMHYECKUX U
HE(TEXMMHUYECKUX IPOM3BOJCTB, OOECHEUMBAIONINX HAJCKHOCTH M CTAOMIBLHOCTH PabOThI
TEXHOJIOTHIECKOTO 000PY/I0BaHHS;

— TMOATOTOBKA CTYICHTOB K JEATENbHOCTH B COOTBETCTBUHM C KBaIU(PUKAMOHHOMN
XapaKTepUCTHKOW CIEIHMaIicTa [0 HalpaBlIeHUIO, B TOM uYucie (HOPMUPOBAHHE YMEHHH
MCCIIEN0BaTh (YHKIIMOHUPOBAHKUE JJIEMEHTOB M Y3JIOB MAIlMH XUMHYECKUX U HEPTEXUMHUUYECKHUX
IMPOU3BOACTB, BBIIIOJIHCHUC PaCYCTOB HAa NPOYHOCTD, ) KCCTKOCTh U BH6p0yCTOﬁqHBOCTB DJICMCHTOB
MAIIKH C yYE€TOM JHHAMUYECKHX HArpy30K.

K ocHOBHBIM 3aJadyaM OCBOCHHA AHCIHUIIIMHBI «((KOMHBI-OTCpHBIfI adHaJIM3 W OIITHMM3allHA
9JICMCHTOB KOHCprKHHﬁ»» CJICAYCT OTHCCTH:

OCBOCHHUEC MCTOHOJIOTHH IIPOBCACHNA aHAJIW3a JUHAMHWKHA MAllIMH U UX IIPUBOJO0B;

OCBOCHHE MCTOAUK ONTUMHU3ALMOHHOI'O IMPOCKTUPOBAHHA MallMH XUMHUYCCKUX U
He(bTeXI/IMI/I‘leCKI/IX IIPOU3BOJCTB,

OCBOCHHEC MCTOJOB pacucTa Ha MNPOYHOCTH, KCCTKOCTh U BH6pOyCTOI>'I‘{HBOCTI> 9JICMCHTOB
MallrH € Y4€TOM JUHAMUYCCKHUX HAI'PY30K.

OOyuenne mno aucuumuHe «KOMIBIOTEpPHBIM aHanM3 M ONTUMHU3ALUS  BJIEMEHTOB
KOHCTPYKILIMI» HAIPaBJICHO HAa (POPMHUPOBAHUE Y O0YUAIOIIUXCS CICAYIOUINX KOMITETCHIIHNA:

Kon 1 HauMeHOBaHHe KOMIIeTeHIMI NuaukaTopsl 10CTHXKEHUS
KOMIIeTeHIUH
OIIK-8 Cnocob6en yuactBoBath B pazpabotke | MOIIK-8.1. 3HaeT BapuaHThl  pelieHUs
0000IIEHHBIX BApUAHTOB pelIeHus rpodiemM, | npoliem, CBSI3aHHBIX C
CBSI3aHHBIX C MAIIMHOCTPOUTEIbHBIMU MAaIIMHOCTPOUTEIBHBIMH IIPOU3BOICTBAMHU
IIPOU3BOJICTBAMH, BBIOOPE ONTUMANIbHBIX NOIIK-8.2. VYuyacTtByer B BBIOOpE
BAapUAaHTOB IIPOTHO3UPYEMBIX ITOCIEICTBUI ONTUMAJIBHBIX BAPUAHTOB IPOTHO3HPYEMBIX
peIIeHNs Ha OCHOBE MX aHaJln3a NOCJIEICTBUM PELICHNUs HAa OCHOBE MX aHaIM3a

HMOIIK-8.3. Bnageet HaBbIKAaMU
pa3paboTKu 0000IIEHHBIX BAPUAHTOB
pelieHus mpoodiieM, CBI3aHHBIX C
MaITMHOCTPOUTEITLHBIMU TIPOU3BOICTBAMH,
BbIOOpE OMTUMATBHBIX BAPUAHTOB
MIPOTHO3UPYEMBIX TTOCJIECICTBUM pelIeHUs Ha
OCHOBE UX aHaJIM3a

2. MecTo AMCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

HucunninmHa « KoMIblOTEpHBIN aHAIM3 U ONTUMHU3ALUS AJIEMEHTOB KOHCTPYKIIMH» OTHOCHUTCS K
y4eOHBIM JUCHHMIUIMHAM oO0si3aTenbHOM wactu  Onoka bl «/lucuurumeasl w0 MOZYITN»
oOpa3oBaTenbHO# mporpaMMbl «CpencTBa aBTOMAaTU3aIlMK U 0a3bl JaHHBIX 7S MPOSKTHPOBAHUS
TEXHOJIOTMYECKUX Mpou3BOACTB» HampasieHus 15.03.05 KoHCTpyKTOpPCKO-TEXHOIOTUYECKOE
o0ecrnieyeHre MallIMHOCTPOUTENbHBIX TPOU3BOJICTB, KBATHU(PHUKaIUS (CTENeHb) — OakanaBp.
OcBoeHue quCcHUIUIMHBI « KOMITBIOTEpHBIN aHAJIN3 U ONITUMU3ALMS SJIEMEHTOB KOHCTPYKIMI» B 6-M
ceMecTpe HeoOXOIuMO i TOCIEAYIOIIEero OCBOeHHs AucuuiinH  «KoHCTpyKTOpcKo-
TEXHOJIOTHYECKOE 00ECTICUCHHE MPOSKTUPOBAHUS MAIIIUH OTPACIII.
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3. CTpykTypa U cojep:KaHue QU CHUNINHbI

OO01mmast TpyA0eMKOCTh TUCIUTUTHHBI COCTaBIsET 3 3a4eTHRIX equHUIbI (108 gacos).

3.1 Buabl yueOHOii padoThI H TPYA0EMKOCTD

3.1.1. O4no-3a04Has popma 0OydeHUs

Ne . KoaunuecTBo CemecTpbl
Bun yueOHo# padoThI
n/n 4acoB 6
1 | AyauTopHble 3aHITHS 54 54
B tom uncie:
1.1 | Jexuuu 18 18
1.2 | CemuHapCcKHe/IPAKTHUECKUE 3aHITUS 18 18
1.3 | JIabopaTopHbIe 3aHITH 18 18
2 | CamocTosiTesIbHas1 paboTa 54 54
B tom umncie:
2.1 | Jloxian, coobOuieHue
3 | IlpomexkyTouHAasi aTTecTANMS
3auet/aud.3auer/IK3aMeH 3a4yer 3a4yer
Hroro 108 108
3.2 TeMaTnuecKkni IJIAH U3YyYeHUS TN CITUTLTHHBI
3.2.1. OuHas-3a04Has popma 00ydeHUs
TpyroeMkocTsb, yac
AynuTopHas padora
C
Ne Pazneanl/Tembl eMUHap 1 amocr
n/n AUCHHUILTAHBI | 1 cxue/ abopar| pakTu | OsATe]
cero | exknu OpHBIC | YCCKas | bHasA
u MpaKTHH | o bsrrur noaro | pador
eCKHe
3aHATHUS 7 ToBKa a
1.1 | Beenenue. 12 2 2 2 6
CTpykTypa MaTeMaTHYECKOW MOJIENH
pacueTa MOMEHTa HWHEPIMH CEUeHUS
OaKu.
1.2 | CoGcTBeHHBIE u BBIHYKJICHHbIE 12 2 2 2 6
KosieOaHus 0aJIOK
1.3 | Marematudeckass  MOJAeNb  pacyera 12 2 2 2 6
COOCTBEHHBIX KOJIEOaHMH
JIBYXMAacCOBBIX CHCTEM Ha VIPYTUX
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ornopax. Pacuer  nmnumHapuyeckoi
pr)KI/IHBI cXatusa " OIITUMHU3AIINU €€

apameTpoB.

1.4 | AnroputM  mporpammsl pacuera | 12 2 2 2 6
reOMETPUH Macc TeJl BpaIllCHHS.

15 | Pacuer w  anHanu3  KkpuTuueckux | 12 2 2 2 6

CKOpOCTefI CTYIICHYATBIX BaJIOB C
HCCKOJBKHMHU JHUCKAMH.

1.6 | MaremaTtuueckass MOJENIb pacueTa u 12 2 2 2 6
aHaJlM3a JHWHAMHUKH ITyCKa-OCTaHOBA
MAalIMHHOTO arperara

1.7 | Anroput™M mporpamMMmbl onTuMuzanuu | 12 2 2 2 6
pa3MepoB IIeKH APOOHIIKH U €€ KopITyca.
Pacyer  MomHocTM  jgBWTaTens WU
MOMEHTa MHEPIUH MaxOBUKa IEKOBOW

JTPOOHMIIKH.
1.8 | Marematuyeckass MOJAENb H MOJIYJIb 12 2 2 2 6
MpOrpaMMbl  pacyeTa  KPYTHUIIBHBIX
KoJIeOaHMI BaJIOB MAaIuHHBIX
arperaros.
1.9 | OG30pHas jekuusi Mo NPUOJIMKEHHBIM | 12 2 2 2 6

METOJaM pacueTa KojaeOaHui

Hroro | 108 18 18 18 54

3.3  Conepxanue TUCHUININHBI

Tema 1. BBenenne. CTpykTypa MaTeMaTH4eCKOl MO/e/IN PacyeTa MOMEHTA HHEePUHH
ceyeHMs OaIKM.

Hcnonb3oBanue OBM s pemienuss 3agad  aHanu3a (YHKUMOHHPOBAHHMS MallUH |
ONTUMHU3AIMU HX ITapaMETPOB. MaremaTudeckue MOACIIN W HNpPOrpaMMHBIC MOAYJIM IJid 3aJad
pa3INYHbIX UepapXUUecKuX ypoBHel. Opranuzamnus paboTsl M0 AUCHUIIIHHE.

FGOMeTqueCKﬂe XapaKTCPUCTHUKU TLIOCKHUX CEYeHUM: MOMEHTBI HHCPLOWH, TJIAaBHBIC H
LEeHTpalbHble OCU. IIporpamMMmHBI MOIY/Ib pacuera IIOJOKEHHUsS LIEHTPAa TKECTH, IJIaBHBIX
OCHTPAJIbHBIX MOMCHTOB HHCPLHUMHU W MOMCHTOB COIIPOTHUBIICHUA CequHfI, COCTOsAIIIUX U3
CTaHJAPTHBIX MPOKATHBIX MPO(pUIeH U HECTAaHIAPTHBIX 3JIEMEHTOB.

Tema 2. CoOcTBeHHBIC U BBIHYKICHHbIC K0JIe0aHUs 0AJI0K.

Mexanndeckue konebanms. Kimaccudukamnms konedatenbHbIX mporieccoB. CoOCTBEHHBIE U
BBIHYXKJICHHbIE KoyieOaHusi Oanku. KoneGaHus ¢ BSI3KHUM CONPOTHUBICHHEM. AHAIU3 YacTOT
COOCTBEHHBIX M BBIHYKJICHHBIX KOJIEOAHWN OANKHM C OJTHOM 3aKperuieHHOW Maccoil. CTaTH4ecKue u
JTUHAMHUYECKHE HAPSHKCHHUS.

Tema 3. MaTtemaTudeckass MoAe/b pacdera COOCTBEHHBIX KOJeOaHMH JIBYXMAaCCOBBIX
CHCTEM Ha ynpyrux omopax. Pacuer mmiIMHAPUYECKOH NMPYKUHbI CXKATUS M ONTUMU3AIUN ee
MmapamMeTpoB.

Bubpannonnas 3amura. Koaddumuent nepenayuun cumsl. J[ByXxMaccoBbIe CHCTEMBI U CHCTEMBI
C pacmpeneneHHOW Maccoil. Moaynb pacdera 4acTOT COOCTBEHHBIX KOJIEOAHUN MHOTOMAacCCOBBIX
cructeM. AHanu3 BIUSHUS YIPYTUX ONOP U METOJIMKA UX pacyeTa.
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Monynp pacdyera LHIMHAPUYECKUX BUHTOBBIX INPYKHH II0 YCJIOBUIO MHHMMM3ALMM HX
Macchbl. BEIOOp CTaHIapTHBIX MPYKHH.

Tema 4. AIropuT™M NporpaMMsbl pacdeTra reoMeTpHUHM Macc TeJl BPalleHHs.

MeTopl HAXOKAEHUS KOOPAMHAT LIEHTpa Macc. XapaKTEPUCTUKH PACIPENEICHHs Mace pu
BpauicHUu. MOMEHTBI MHEpLUMH Tell BpauieHus. Moaylsib pacyera MOMEHTOB MHEPLMHU POTOPOB
LHEHTPU(YT, NAIBLEBBIX U3MEIbUUTENIEH U IIP.

Tema 5. PacyeT u aHAJIN3 KPUTHYECKUX CKOPOCTEH CTYNIEHYATHIX BAJIOB C HECKOJIbKUMH
AUCKAMM.

Kputnueckue ckopoctu BanoB. XKecTkue u rubkue Bayibl. PacyeT KpUTHUECKHX CKOPOCTEH
CTYIICHYATBHIX BaJIOB C 3aKPCINICHHBIMHW Ha HHUX JHUCKaMMH. FI/IpOCKOHI/I‘ICCKI/Iﬁ MOMCHT. HpﬂMaH nu
oOpartHas mpeneccuu. Pacyer KpuTHUECKHX CKOPOCTEH BAJIOB C Y4ETOM T'MPOCKOIMUYECKOT0 MOMEHTA
" aHaJIu3 BJIUAHUA MCTPUUCCKHUX ITAPaMETPOB HA JUHAMUYCCKHUC HAIIPSIKCHUS.

Tema 6. MaTremaTnueckasi MOJieJib pacyera M AHAJIHM3a JUHAMHKH IIyCKa-OCTaHOBA
MAIIMHHOI'O arperara.

Knaccupukanmss mpuBogoB  MammH u  anmapatoB.  CTpykTypa  0003HaueHUs
anekTpoasurareneil. J[unamuka snexkrponpusoaa. Pacuer u aHaiu3 nepuoaoB IyCcKa MAIlIMHHOIO
arperara ¢ y4eTOM XapaKTepUCTHKU aCHHXPOHHOTO JBUraress. Pacuer BpeMeHu ocTaHoBa (BbiOera)
MalluHbl. PacyeT MOIHOCTH ABUATATEIIA.

Tema 7. AropuT™M nporpaMmsl ONITUMM3ALUH PA3MepPOB HIeKH APOONJIKH U ee KOpILyca.
Pacyer MOIIHOCTH ABMIaTe/isi ¥ MOMEHTA MHEPUMU MAXOBUKA IIEKOBOM IPOOUJIKH.

Crenenb wu3MenbueHUs. PermieHne ONTUMHU3ALMOHHOM 33Jaud MO  ONpPEACIICHUIO
MaKCUMaJIbHOTO MOMeHTa. Pacuer mapaMeTpoB IIEKOBOW JPOOMIIKM M ONTUMHU3AIUS Pa3MEpPOB €€
KOpIyca [0 KpUTEPUI0 MUHUMHU3AIMU €r0 Macchl. PacueT MOITHOCTH ABUTATENE U MOMEHTA UHEPLIMU
MaxOBHUKa MEKOBOU TPOOUITKHU.

Tema 8. MaremaTuyeckass MojeJb M MOAYJb NPOrpaMMbl pacyeTa KpPYTHJIbHBIX
KoJIeOaHNH BAJIOB MAIIMHHBIX arperaTos.

BubpoycToitunBocts BanoB. IIpuBoabl MallMH C OJHO- W JBYXCTYNEHYATOH mepenayei.
Pacuyer xecTtkocrell yuacTkoB. [IpuBeeHHbIE JKECTKOCTH U MOMEHTHI HHepuMH Macc. [IporpamMmsl
pacuera KpyTUIIbHBIX KOJI€OaHUH BaJIOB MAIIMHHBIX arperaTos.

Tema 9.0030pHas Jeknys M0 NPUOIHKEHHBIM METOJAM pacyera KoJaeOaHui

3.4  TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/nmpakTHYeCKHE 3AHATHS

IIpakTnueckoe 3anatue 1.MaTemaTnueckrue MOJIEIH , TPOrPaMMHBIE MOAYJIH JUIs 3a/1a4
Pa3INYHBIX UEPAPXUYECKUX YPOBHEH.

[IpakTryeckoe 3aHsATHE 2. AHATU3 YaCTOT COOCTBEHHBIX M BBIHYKJICHHBIX KOJICOaHUH Oanku
C OJTHOM 3aKpEIJIEHHON MaCCOM.

[TpakTruyeckoe 3anstue 3.BubpanuonHnas 3amnmra.

[IpakTnueckoe 3ansaTue 4..Moayip pacueTra MOMEHTOB HHEPLIUU POTOPOB JUIS PA3ITMYHBIX
THUIIOB alIapaToB.

IIpakTrnueckoe 3aHsaTue S.Pacuer KpUTHYECKUX CKOPOCTEN BAJIOB C yYETOM
TUPOCKOIMYECKOr0 MOMEHTA U aHAJIN3 BIMSHUSA METPUUECKUX [1APaMETPOB HA IMHAMUYECKUE
HaIPSKEHUS.
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[IpakTuueckoe 3anaTue 6.Pacuer u aHany3 NepuoAoB MyCKa MAIlIMHHOIO arperata ¢ y4eTom
XapaKTEPUCTUKU ACUHXPOHHOT'O IBUTaTEIIs.

[IpakTuueckoe 3anarue 7.Pemenre onTUMU3AMOHHOM 33/1a4U 110 ONPEeSICHUIO
MaKCHMaJIbHOTO MOMEHTA.

[IpakTrueckoe 3ansaTue 8.BUOpOYCTOMUNBOCTH BaJIOB.

[TpakTryeckoe 3ansTue 9. PaccMoTpenne npuOIMKEHHBIX METOJIOB pacueTa KoJeOaHuu.

3.4.2. JlabopaTopHble 3aHATHS

JIaboparopHoe 3aHsaTHE 1. MOMEHTBI HHEPIIMH CEYCHUS OAJIOK.

JlaGopaTopHoe 3ansTHe 2. COOCTBEHHBIE M BRIHYXICHHBIC KOJIeOaHUs OalKH.

JIaGoparophoe 3anstue 3. Pacuer u ncciegoBanue ynpyrux ornop MariuHbl.

JlaboparopHoe 3aHsTHe 4. PacueT MOMeHTa HHEPIIUU Tella BpalleHusl.

JIaGoparophoe 3ansTue 5. Kputnueckast CKOpoCTh Baja ¢ pOTOPOM.

JlaGopaTopHoe 3ansaTue 6. J[nHaMuKa rnepruoja mycka poTOpHON MallIHHBI.

JlaboparopHoe 3aHsTHe 7. KpyTuibHbBIE KOIeOaHUS BAJIOB.

JIaboparopHoe 3aHsaTHe §. ONTUMU3ALNS TAPAMETPOB LIEKH.

JlaGoparopHoe 3ansTHe 9. OnTHMU3aLMS TApaMETPOB KOpITyca EKOBOU IPOOHIIKH.

3.5 TeMaTuka KypcoOBBIX NPOEKTOB (KYPCOBBIX padoT)
He npenycmoTpensl

4, YueOHO-MeTOAMYeCKOEe U HHPOPMALIHOHHOE o0ecriedyeHue
4.1  OcHoBHasi IuTEpaTypa

1. MamuHsl ¥ anmnapaTsl XUMUYECKUX MPOU3BOACTB: YueOHOE Tocodue i By30B/
A.C.Tumonun, H.B.Jlanunenko, H.C. TpyTHeB u ap./moxa obuieit penakiueit
A.C.Tumonuna.— Kamyra: U3natensctBo H.®. boukapesoii. 2008.- 872 c.

4.2  JlonmoJIHUTEJbHAS JUTEpaTypa

1. PacueTsl MammH W  anmapaToB  XWMHYECKUX  TPOHM3BOJACTB |
HedTerazonepepaboTku (mpuMepsl U 3anaum): YdeO. mocobue nans By3os/ [loHukapos
.. ITonukapos C.U.,PaukoBckuii C.B. - M.:Anbda-M. 2008. - 720 c.

2. TlonukapoB M.M. Mammubl M anmapaTbl XUMHYECKMX MPOU3BOJICTB U
Hegrerazonepepabotrkn/ M.:Anbspa-M. 2006. - 608 c.

4.3  DJeKTpoHHbIe 00pa3oBaTe/ibHbIE pecypchl

He npenycmorpeno

44  JluneH3UOHHOe M  CBODOJHO  pacmpocTpaHsieMoe MPOrPaMMHOe
ol0ecrnieueHue

1. Microsoft Office Crangaptusiii 2007 (Word, Excel, Power Point)
2.Ilporpammuoe obecnieuenue: nporpammubiil komruieke AKM-2000.
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45 CoBpemennbie npodeccuoHalbHble 0a3bl JAHHBIX U UHGOPMAIMOHHbIE
CIIPAaBOYHbIEC CUCTEMbI
HuTepHeT-pecypchl BKIOYAIOT yUeOHO-METOJUYECKHE MaTepuaibl B DJIEKTPOHHOM BHJIE,
MpeACTaBICHHBIC Ha caiiTe http://mospolytech.ru B paznene «bubmuorekay.

5. MartepuaJIbHO-TeXHHYECKOe o0ecneyeHue

Aynutopusa Uil JICKIMOHHBIX W TpakThudeckux 3aHsATuid Ne4407-4410: cTombl, CTysbd,
ayJIUTOpHAsl JOCKAa, HaCTEHHBIH MPOEKLMOHHBIA 3KpaH, MYJIbTUMEIUNWHBIN KOMIUIEKC (IIPOEKTOp,
KoMmmbioTep). Pabouee mecto mpenonaBarens: cToi, CTyJ. (Y4eOHBIM KOPITYC, pacloIOKEHHBIH 10
anpecy: 115280, r. Mocksa, yi. ABTo3aBojckas, 1.16, ctp. 5)

Kommnbrorepnsiit kmacc Ne4408: mepcoHanbHbIE KOMITBIOTEPHI, CTOJBI, CTYJIbS, ayAUTOPHAs
JIOCKa, HACTEHHBIN MPOEKIHUOHHBINA SKpaH, MyJIbTUMEAUMHBIN KOMIUIEKC (TIPOEKTOP, KOMITBIOTED).
Pabouee mecTo npenogasatens: CTo, CTyJ. (YyueOHBIN KOPIYC, pacloiIoKeHHbIH 1Mo anpecy: 115280,
r. MockBa, yn. ABTo3aBojcKas, 1.16, cTp. 5).

6. MeTozmqecnme PEKOMEHIAIIUN

6.1 Meroauueckue peKOMeHIAIUH sl MPeNnoAaBaTe/isi M0 OPraHu3anuu
00y4eHus1
OCHOBHBIM TpeOOBaHHEM K MPETIOaBAHUIO JUCIUTIINHBI SBISETCS TBOPUCCKHIA, TPOOIEMHO-
JTUAJIOTOBBIH MMOAX0/1, TO3BOJISIONINI MTOBBICUTH MHTEPEC CTYJIEHTOB K COJEPKAHUIO Y4eOHOTO
MaTepuaia.
Teopernueckoe U3yuyeHUe OCHOBHBIX BOIIPOCOB Pa3/I€iOB IUCHUILIMHBI JOHKHO 3aBEPIIATHCS
MpaKkTUYeCKOr paboToil (BBIMOIHEHUEM JTA0OPATOPHBIX PabOT, KypCOBOM pabOTHI).
Jlns akTUBH3aIMU Y4eOHOTO mpoliecca MpHU U3YYSHHH TUCIUILTMHBI () ()EKTUBHO TPUMEHEHNE
MPE3EHTALIUM 110 PA3TMYHBIM TEMaM JICKIIUN U JabopaTOPHBIX padoT.
Jlnst mpoBeieHus 3aHATUH 1O JUCLMIIMHE CIIEAYeT UCIOIb30BaTh CPEACTBA OOYUECHHUS:
yueOHUKH, HTHPOPMAIIMOHHbIE pecypchl HTepHeTa;
CITPaBOYHbBIC MAaTEPHAIBI U HOPMATUBHO-TEXHUYECKYIO TOKYMEHTAIINIO;
MIPOBOAMTH IPYNIIOBBIE M MHIUBUYaTbHbIe KOHCYIBTAI[MH CTYACHTOB 10 BOIPOCaM,
BO3HHKAIOIIUM Y CTYJICHTOB B X0JI€ WX MOJITOTOBKH K TEKYIIEH U TPOMEKYTOUYHOM aTTECTAIMH 110
y4eOHOM TUCIUIIMHE, PEKOMEHI0BAaTh B IOMOIIb YY€OHBIE U APyTHUe MaTepuabl, a TAKKe
CIIPABOYHYIO JTUTEPATYPY.

6.2 MeToanuyeckne yKa3aHus sl 00y4arIIMXCS M0 OCBOECHHIO TUCHMILIMHBI

CamocrosarenbHass paboTa sBIsSETCS OJHUM W3 BHJOB yuyeOHbIX 3aHsaTuid. Llensb
CaMOCTOSITENIbHOM paboThl — MPAKTHUYECKOE YCBOEHHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMAaTPUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCLUIUIMHBI.

AynuropHas caMoCTOsITeNIbHAsE paboTa MO JUCHMILIUHE BHITOIHIETCA Ha yUYEOHbBIX 3aHATHIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

BueayautopHass camocrosiTenibHas paboTa BBIOJIHAETCS CTYACHTOM [0  3aJIaHUIO0
IpernoJiaBaTessi, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHSL.
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3ajaun caMOCTOSITEIFHOU pabOTHI CTYICHTA:

- pa3BUTHE HaBBIKOB CAMOCTOSTENbHON YydeOHOW paboTel.  CTYAEHT MHOJDKEH cam
IUTAHUPOBATh CBOIO CAMOCTOSITENIbHYIO pabOTy, UCXO/s U3 CBOMX BO3MOXKHOCTEH M MPHOPHUTETOB.
DTO CTUMYIUPYET BBIMOJIHEHUE PabOThI, cO3/MaeT OoJiee CIOKOMHYI OOCTAaHOBKY, YTO B UTOTE
MOJIOKUTEIBHO CKa3bIBAETCSl HA YCBOCHUM MaTepHara;

- OCBOGHHE COJICPKAHUS JUCLIUIUINHBL;

- yriyOseHue coiep>KaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIMILIIUHBL

- IICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYSCHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
1Utst 5 (PEeKTUBHOM MOATOTOBKU K SK3aMEHY.

Bubl BHEAyAUTOPHOI CaMOCTOSITENILHOM paOOTHI:

- BBINIOJIHEHUE KYypCOBOM pabOThI;

- CAMOCTOATENBHOE YTIyOJIeHHOE H3yYeHHUE OTACIbHBIX TEM TUCIHUILINHEI,

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOATOTOBKA K JIA0OPaTOPHBIM paboTaM.

J1J1 BBIMOTHEHMSI TF0O0TO BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETyIOIINE
ITaIbI:

- OIpe/IeIeHHE [IEIH CaMOCTOSTEIbHON PadOTHI;

- KOHKpETH3alusl TI03HABATEeILHON 3a/1auu;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a IEHCTBHSI, BEAYIIETO K PEUICHUIO 33/1auu;

- OCYIIECTBIIEHHE B TMPOIIECCE BBIMOIHEHUS CAMOCTOATEIbHOM pPabOThl CaMOKOHTPOIS
(IpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB pabOThl U KOPPEKTUPOBKA BBINOJIHEHUS PaOOTHI.

1. DoH/1 OLIECHOYHBIX CPECTB
7.1  Metoabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00yUeHUs

IIpomexyTounas arrectanus oOydaromuxcs B opMe 3a4é€Ta NpOBOJUTCA MO pe3yIbTaTaM
BBITTOJIHEHHUSI BCEX BUIOB YYEOHOH pPabOTHI, MPEIYCMOTPEHHBIX y4YEOHBIM IUIAHOM MO JAHHON
JUCHHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENEHH JOCTIDKEHHS OOYyYaloNIMMHCS TUIAHUPYEMBIX DPE3yJIbTaTOB
o0yuyeHMs] 1O JAUCUUIUIMHE (MOJYJI0) IPOBOAUTCS TpernojaBareieM, BeAyIIUM 3aHATHS 110
TUCIUATUTHHE (MOJIYIII0) METOAOM IKCIIEPTHOM OlleHKH. [10 uToramMm mpoMexyTO4HOM aTTecTaluu 1Mo
JUCLHUIUIMHE (MOJYJII0) BBICTABIISETCS OLIEHKA «3aUTEHO» WM «HE 3a4TEHO»

OO0s13aTenbHBIMH YCIOBUSMH ITOATOTOBKH CTY/ICHTA K TPOMEKYTOYHOM aTTECTAINH SIBIISETCS
BBITOJIHEHHE CTYA€HTOM BCEX BUJIOB yueOHOM pabOThI, PelyCMOTPEHHBIX pabodel mporpaMMoi 1o
mucuuruinHe «KOMIBIOTEpHBIN aHATM3 W ONTUMH3AINS JIE€MEHTOB KOHCTPYKIMID (BBITIOJHWIHA U
3aLIUTUIN Ja00paTOPHBIE U KypCOBYIO pabOTHI).

Bunx pabotsl dopma OTYETHOCTH U TEKYILIETO KOHTPOJIS
[IpakTnueckue Odopmnennsie oTueThI(1a00paTOpHBIE PaOOTHI) MPEAYCMOTPEHHBIX
paboThI pabodyeil mporpaMMoOil UCHUIUIMHBI C OTMETKOW MpernojaBaTens

«3a4TCHO», €CJIN BBIIIOJITHCHBI U O(I)OpM.HCHBI BCC paGOTLL

Tect Cucrema 3amaHui, TMO3BOJSIONIAS ABTOMATU3UPOBATH MPOUELYPY
M3MEpEeHUs YPOBHI 3HAHUM U YMEHHI 00yJaroIerocs.
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7.2  lllkana u KpUTEPHH OLIEHNBAHUS Pe3YJIbTATOB 00yUeHH

7.2.1 Illkaja oneHUBAHHUSI MPAKTHYECKUX PadoT

Ikama oneHUBaHUA

Onucanue

3aureHo

CTy/eHT BBITIOJTHIII BCE 3aJaHMs Ta0OpaTOPHOU paboThI; ohopMILI
OyMaXXHBIH OTYET; UMEET MPEICTaBICHNE 00 OCHOBHBIX MOAXO0aX K
U3JIaraeMoMy MaTepHaiy; JeMOHCTPUPYET TOTOBHOCTh IPUMEHSTh
TEOPETHYECKHE 3HAHUS B IPAKTUUECKOMN JIESATEIBHOCTH U OCBOCHHE
OOJIBIIMHCTBA MOKa3aTesel (OPMHUPYEMBIX KOMITETCHIIUH.

He 3auteno

CtyzeHT He BBIIOJIHUI BCEX 3aJjaHui 1abopaTopHOI paboThI; HE
MOJIrOTOBUJ OyMaXKHBII OTUYET; HE OPHEHTUPYETCS B TEOPETHUECKOM
Marepuale; He 3HaeT OCHOBHBIX NOHSATUHN U3JIaraéMou TeMbl, HE YMEET
MIPUMEHSTh TEOPETUUECKUE CBEICHUS /JIsl aHAJIN3A TPAKTUYECKOIO
Marepuania, He JEMOHCTPUPYET TOTOBHOCTh IPUMEHSTh
TEOPETUUECKHE 3HAHUSI B IPAKTUYECKON JESITEIbHOCT U OCBOEHUE
nokasaresueil GopMupyemMbIX KOMIIETEHIUH.

7.2.1 IlIkana oueHMBAHUA TECTA
Pe3yanaT TeCTI/IpOBaHI/IH OLICHUBACTCA 110 HpOHeHTHOﬁ IIKaJI€ OOCHKU.

[Ikana orteHnBanus

Onucaunue

3auTeHo

Tectbl mpoitaeHsl Ha 60 % U BbIIIE

He 3aureno

Tectsl npoiiieHbl Ha MeHee yeM 60%

7.3  OueHo4YHbIE CpeCcTBA

7.3.1. Texkymmii KOHTPOJIb

7.3.1.1 TecTol o gucuuILInHe «TexHHYecKas JHATHOCTHKA)

TecToBbIi KOHTPOJIb MPOBOMATCS HAa KOMIBIOTEPE IMEpe/a BBIMOIHEHHEM JIa0OpaTOPHBIX
pabort. Llens TeCTOBOTO KOHTPOJIS - TPOBEPKA YPOBHS TEOPETUUECKUX 3HAHUM CTY/IEHTOB U CTEIIEHU
WX MOATOTOBKH K BBITOJIHEHUIO TaOOpaTOPHBIX PadoT.

JlabopaTopnasi paGora Nel

1. Kakoil U3 npuBeIeHHBIX TapaMETPOB MOMEPEYHOI0 CEUSHHS OalTKK UCTIONb3YeTCs Ul pacyera
HOpPMAaJIbHBIX HAIPSKEHUN MTPU MPSIMOM U3ruode?
1) Ilnomanp ceuenus F
2) MowmenT conpoTuBicHus Wy
3) MowmenTt unepuun Ix

2. OceBoii MOMEHT HUHCPpUUHN CCUCHUA Ixmo OMPCACIICHUIO — UHTCIPAJI OT BBIPAKCHUA BU/JA. ..

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro odecreueHns o0pa3oBaTesIbHOTO Ipolecca
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1) ydF
2) yidF
3) Fdy

3. Benuumna Ix —3TO MOMEHT MHEPIIMH MTONEPEYHOTO CEUCHHS OAKH OTHOCHTEIILHO OCH. ..
1) cnenma nepecedeHuUs MIOCKOCTH MOMEPEYHOTO CEUCHHSI OAKH C TIIOCKOCTHIO, B KOTOPOM
HPOUCXOAUT AedopMarius
2) Oy — ceueHus
3) Ox — ceueHus

4. Kakyo pa3MepHOCTh HMEET OCEBON MOMEHT WHEPIMHU TTONIEPEUHOr0 CeueHHs OanKu?
1) w*
2) o
3) xr-m?

5. Kaxkoe u3 NpUBEIEHHBIX ONPEAEIEHUIN «IIEHTPaAIbHAS OCh CEYEHUS» HEKOPPEKTHO?
1) Ocb, OTHOCHTEIILHO KOTOPOH CTAaTUYECKUl MOMEHT paBeH 0
2) JIrobas ock, MPOXOASIIAs Yepe3 CHTP TKECTH CCUCHHUS
3) Ocp, coBmaaaroIas ¢ HEUTPATbHOW OCHIO CEUECHHS IIPU TPSMOM MOTIEPEIYHOM U3rHOEe

6. Kakoe u3 npuBeqeHHBIX BBIPAXKEHUH ClIeyeT UCIOIB30BaTh AJIs IEpecyeTa OCEBOro
MOMEHTa UHEPLHUH CEUEHUS OT UEHTPAJIbHON OCH K JAPYroi, NapajuieIbHOU €, €CJIM NU3BECTHO
PacCTOSIHUE a@ MEXKIY OCAMM U IUIOIIAa/Ibto ceueHus: F?

1) Ix=lyx+a®F
2) Ix=ly+F?
3) Ix= I]_[T + 614

7. Kakas reomerprueckasi XapakKTepHCTHKA CEUYSHHST OAJTKX UCTIONB3YETCS TP PACYETe YaCTOTHI
ee COOCTBEHHBIX KOJIeOaHUI?
1) Tlnomans ceuenus F
2) MowmeHnT conporuBieHust Wy
3) OceBoii MOMEHT HHEPIHH Ix

8. Uro co0oii mpeacTaBiIsieT MOMEHT CONMPOTHUBIICHHS CEUEHUS OAJIKH MpH U3ruoe?
1) Wy = Ix/ Ymax
2) Wx = |y/ Ymax
3) Wx=3,140%/ 32
9. Kakas reomerprueckasi XapakKTepHCTHKa TIONIEPEYHO CEYCHHUsT OATIKU MCIIONIB3YETCS IPU pacdeTe
ee nedopmanuu?
1) Ix - oceBOit MOMEHT UHEPIIUU
2) Wy - MOMEHT COTIPOTHBIICHUS
3) F - miormians ceueHus
10. KakoBa pa3MepHOCTh MOMEHTA CONPOTUBIIEHUS cedeHuss Wx?
1) wm?
2) M
3) v

JladopaTopnasi padora Ne6

1. ®usuyeckuii CMBICI MOMEHTA HHCPLUH MACCHI TCJIa — MEpa UHCPIUH. ..
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1) B moOCTymaTenbHOM JBHXKCHHH Tela
2) BO BpAIIaTESIHLHOM JBIKCHHUU TEja
3) B CIIOKHOM BpAI[CHUH TeJa
2. MOMEHT MHEepILUH Tella BXOAUT KakK MapamMeTp Npu pelIeHUH 3a1ad. . .
1) cratuku
2) KHHEMaTHUKH
3) AMHAMUKH
3. Ecmu dm —3memMeHT Macchbl Tenna, a T — €ro pacCTOsHHUE 70 OCH Z, TO MOMEHT WHEpLuH J;
OTHOCHUTEJBHO YIIOMSHYTOH OCH — HHTETPaJl 10 BCE MACCE Tella OT BBIPAKCHHUS. . .
l) I"dm
2) I’Z'dm
3) rg‘dm
4. Pa3mMepHOCTh MOMEHTA MHEPIIMH MacChl Tea. ..
1)
2) Kr'm
3) kr'm
5. Ecnum X,y,z — KOOpAMHATHI 3JIEMEHTA Tella, UMEIoIero Maccy dm, TO MOMEHT HHEPLUH Tea Jx —
MHTETPa 110 BCEH Macce Tea OT BEIPAKEHUS. ..
1) (¢ +y?)-dm
2) (y*+2z?%)dm
3) (2%+x%-dm
6. MHepuuaibHBIM MOMEHTOM Ha3bIBACTCS MOMEHT MHEPIIMH MACChl T€Ia OTHOCHTENBHO. . .
1) ocwu, npoxosiieii Yepe3 LEHTP Macc Tela
2) ocH BpalleHUs Tela
3) ocu, BAOJIb KOTOPOH TEJI0 MOXKET IePEMELIaThCs
7. Ecmu X,y,zZ — KOOpIMHATHI SJIEMEHTA Tella, UMEIoNIero Maccy dm, TO MOMEHT HHEpIHH Tena Jy —
MHTErpall 1o BCeil Macce Tea OT BBIPAKEHHS. . .
1) (2 +y?)-dm
2) (y?+2%)dm
3) (22 + XZ)'dm
8. Jc — MOMEHT MHEPLUH TeJla C MACCOH M OTHOCHTEIIFHO €T IEHTPAIbHON OCH, J — MOMEHT
MHEPLUU TOT'O K€ TeJla OTHOCUTEIBHO OCH, NTapaJJIENIbHON LIEHTPAJIbHOM, HO OTCTOSIIEN OT HEe
Ha paccrosiaue a. Kakas cBsi3b Mexnay Je u J?
1) J=J+a*m
2) Jo=J+d> m
3) Jk=J+am
9. TlonoxeHue meHTpa Macc Tena Zc OTHOCHTEIEHO MPOU3BOIIEHON OCH MOYKHO HAMTH pacuyeTHBIM
MyTEM C TIOMOIIBIO. . .
1) ypaBHEHHS CTATHYECKUX MOMEHTOB MAacC
2) 3akoHa HeroToHa
3) ypaBHEHHs KHHETHUECKHX dHEPTUi
10. Kakoe coOoTHOIIIEHUE XapaKTePHO JIIsl pOTOPOB (WK BpalieHus ¢ ocbio Oz) ?

2

1) I=dy
2) 3=,
3) Jz:Jx

7.3.1.2 Tembl npakTHYeCKUX PadOT M0 qucuuIUInHe « TexHuveckasi AMATHOCTUKA)

Temartuka npakTuyeckux paboT U310kKeHa B MyHKTE 3.4.
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7.3.2. [IpoMekyTOUHASI ATTECTAIUSA

7.3.2.1. Bonipocsl K 3a4eTy 1o Aucuumnjinte « TexHnueckass 1MarHoCTUKA»

1. T'eomerpuueckre XapaKTEpUCTUKH INIOCKUX CEYEHUH.

2. OceBoi, IIEHTPOOESKHBIN U MOJSIPHBIA MOMEHTHI HHEPIIUHU TIIOIIAIA CEYCHUSI.
3. TlonsTHe NpoU3BOJIBHBIX, [TIABHBIX U INIABHBIX LIEHTPAIbHBIX OCEH MHEPLUU.
4. Mexanudeckue kojaebanus. Bubparusi.

5. Knaccudukanus xonedaTebHBIX MPOLIECCOB.

6. CoOcTBeHHBIC (CBOOOIHBIC) N3THOHBIC KOJICOAHUS.

7. XecTKkoCTh U NOJATIUBOCTD.

8. BbiHyXeHHBIE KOJeOaHUs. AMIUINAYHO-4AaCTOTHAsL XapaKTepUCTUKA

9. Yactora coOCTBEHHBIX KOJIeOaHNI MHOTOMaccoBoi cucrembl. Dopmyna Jlonkepu.
10. Koo pummeHT nepenauu CHUIbL..

11. [locnenoBarenbHOE U NApaLIEIbHOE COCTUHEHUE YIIPYTUX AJIEMEHTOB.

12. Yupyrue snemeHTsl. Buibl MeTamunyeckux ynpyrux 3JeMeHTOB.

13. MOMEeHTbI MHEPLUH TeJ BpallleHHsl.

14. MoMeHTBI HHEPIH TeJla OTHOCUTENIBHO NapayuieabHbIX oceil. Teopema [oiirenca -
Ireiinepa.

15. HenTpobexHble MOMEHTHI HHEPLUMHU. [ TaBHBIE OCH MHEPIIUH Tea.
16. Onpenenenre MOMEHTOB HHEPITHH.

17. TloHsATHE KPUTHUECKON YaCTOThI BPALICHHUS.

18. Koa(ppuimeHT TMHAMUYHOCTH AJIs1 BPALIAIOIIETO Baja.

19. XKecrtkue u ruOKHE BaIbl MaIIHH.

20. KputHueckue 4acTOThI BpallleHUs Bajia ¢ ABYMSI TUCKAMHU.

21. Knaccuukanus mpuBOIOB MAIlIMH | aIllapaToB.

22. PacueT BpeMeHH ITycKa U OCTaHOBA.
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