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I.[e.m; npenogaBaHnd TUCHUIIIIMHBI

[Ipuobperenue CTyIEHTOM HEOOX0AUMOro oO0bEMa (yHIaMEHTAIbHBIX
3HAHUI B 00JaCTH MEXaHWYECKOTO B3aMMOACHUCTBUS U JBMKCHUSI MAaTEPUATbHBIX
Tes, (OPMUPOBAHHUE y CTYIEHTOB 3HAHWM, YMEHHH W HABBIKOB, HEOOXOIMMBIX
JUIS TIOCTIETYOIIET0 U3yUEeHHsI CTICUAIbHBIX TUCIUILINH, a TAKKe B JallbHEHIIeH
ero JesTeNLHOCTH B 00J1aCTH MEXAaTPOHUKH U POOOTEXHHKH.

3amauu u3yveHus JUCHHUILTHHBI

- U3y4YECHHUE MEXaHUYECKOU KOMITOHEHTBI COBPEMEHHOU
€CTECTBEHHOHAYYHON KapTUHBI MUPA, MOHSATHUN U 3aKOHOB MEXAHHKH;

- HU3YYECHHE METOJIOB IPHUMEHEHHUS 3aKOHOB TEOPETHYECKOWM MEXAHUKH K
PELICHUI0 KOHKPETHBIX 3aJa4 MO HMCCIEIOBAHUIO PA3JIMYHBIX BHUJIOB JBHKEHHUS
MaTepUaIbHBIX OOBEKTOB;

- OBJIQJICHUE BAXHECUIIMMH METOJAMHU PEUICHHUS HAYYHO-TEXHHUYECKHUX 3a7a4
B 00JacTH Kypca TEOPETHYECKOM MEXaHMKH, OCHOBHBIMHU aJITOPUTMaMU
MaTEMaTUYECKOTO MOJCIUPOBAHUS MEXAaHUYECKUX SIBIICHUM;

- paccMOTpeHHEe  OCOOCHHOCTEM  TPUJIOKEHHS  METOJIOB  CTaTHKH,
KUHEMATUKW, JIUHAMHUKHM W TEOPUA MEXAHU3MOB M MalIMH K YacCTHBIM
WH)KCHEPHBIM 3a7a49aM C Y4eTOM OyayIiel CreruaibHOCTH;

- (popmupoBanue YCTOMYMBBIX HaBBIKOB 1o MIPUMEHEHUIO
byHIaMEHTAIBHBIX TOJOKEHUN MEXaHWKHU MPU HAYYHOM aHAIU3€ CUTYyaIlui, C
KOTOPBIMHM CHEHUAIUCTY NPUXOAUTCA CTAJIKUBATBCA B MPOLIECCE CO3AaHUS H
HKCIUTyaTallM MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOUCTB.

HNuaukaTopsl KoMneTeHU U, GpopMupyeMbie B pe3yibTaTe 0CBOCHUSA
AUCHHUIIUHBI

OIIK-1. CriocoOeH mpuUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIEUHKEHEPHBIC
3HaHMS, METOAbl MAaTeMAaTHYeCKOrO0 aHalu3a W MOJCIHUPOBAaHUS B
npodeCCUOHATIBHON JIeITEIIbHOCTH

OIIK-1.1. Mcnonp3yeT MaTeMaTUYECKUI ammapar JJis ONMMCaHUs, aHaIn3a
¥ MOJICITUPOBAHUS MEXaTPOHHBIX U POOOTOTEXHHYCCKIX CHCTEM.

OIIK-1.3. Wcnosib3yeT 3aKOHBI U TOJIOKEHUS MEXaHUKH B CBOeH
npodeCCUOHANIBHON JEATEIbHOCTH.

OIIK-4. CnocobeH WHCMOIL30BaTh COBPEMEHHbIE HWH(GOPMAIIMOHHbBIE
TEXHOJIOTUM ¥ TIPOTPAMMHBIC CPEICTBA MPU MOJCITUPOBAHUH TEXHOJIOTHUECKUX
IPOLIECCOB.

OI1K-4.2. Ucnions3yeT nHGOPMAIIMOHHBIE TEXHOJIOTHHU TIPH
MOJIEIMPOBAHUH TEXHOJIOTHIECKUX MPOIECCOB.

OIIK-6. CriocobeH pemath CTaHIapTHBIE 3a/1a91 MTPOPECCHOHATIEHON
JESITEIbHOCTH Ha OCHOBE MH(POPMAITMOHHOMN 1 OMOIHMOrpaduueckoi KyJIbTyphl C
npUMEHEHUEM UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.



OIIK-6.3. CocTaBisieT OTYETHI MO0 IKCIEPUMEHTATHHBIM U TEOPETUYECKUM
UCCJIEIOBAHMUSM,  NPAKTUYECKOM  JEATENBbHOCTH B COOTBETCTBUM  C
YCTaHABJIMBAEMbIMU TPEOOBAHUSIMU.

OIIK-11. Cnocoben pa3pabaTbiBaTh M TOPUMEHATH AITOPUTMBI U
COBpEeMEHHbIE LH(POBBIE MPOTpaMMHBIE METOJBI PACUETOB M MPOEKTUPOBAHUS
OTJIEIBHBIX YCTPOWCTB M NOJCHCTEM MEXATPOHHBIX M pPOOOTOTEXHUYECKHUX
CUCTEM C HCIOJb30BAHUEM CTAaHIAAPTHBIX HCIOJIHUTENBHBIX W YIPABISIIOLIUX
YCTPOMCTB, CPEICTB AaBTOMATUKHU

OIIK-11.2 ITpousBoauT pacuetr ¥ MoAOO0p CTAaHIAPTHBIX MCIOJHUTEIBHBIX
U YIPABJISIIONIMX YCTPOUCTB, MEXaHU3MOB, CPEACTB aBTOMATUKH, U3MEPUTEIbHON
Y BBIYUCIUTEILHON TEXHUKH.

OIIK-11.3  Hcnome3dyeT aaropuTMbl M METOJbI  pAacyeTOB U
MPOCKTUPOBAHUS  OTJEIBHBIX YCTPOWCTB M TOJCHCTEM MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM.

Paszaenan! 1THCHMILINHEL

OCHOBHBIE ITOHATHS U ONPENEIICHUS] MEXaHUKHU:

- Cratuka (B paszjesne NpuBOASTCS OCHOBHBIC MOHSATHUS, aKCUOMBI (TIPUHIIUIIBI)
U TEOpEeMbl CTAaTHUKH, pAacCMAaTPHUBAIOTCS OIEpallMd C CHCTEMaMH CuJI,
JNEUCTBYIOIIUMHA Ha TBEPAOE TEJO; HU3JI0XKEHBI YCIOBUS JKBHUBAJICHTHOCTU H
YPAaBHOBELICHHOCTU CHUCTEMBI CHJI; NPUBEICHBI METOAbl HAXOXKJICHUS PEaKUUN
CBSI3U, CIOCOOBI ONpEIENIEHUS LEHTPOB TSKECTU TeN, 3aKOHbl TPEHUs
CKOJIbYKEHHS M KaUEHUS)

- Kunemaruka (B pazaesne paccMaTpUBAETCS JIBIXKCHUE MATEPHAIIBHBIX TEJ
0e3 yudera NMPUYMH, BBI3BIBAIOIIMX 3TO JABIKEHHE. M3ydaroTcsi aHaIuTHUYECKUE
CrocoObl 3a/JlaHMsl JIBUJKEHHSI MATE€pUaJIbHBIX TOYEK M Ted, T.€. YCJIOBHS HX
OmpeNesieHUs] B TMPOCTPAHCTBE B JIIO0ON 3aJaHHBIH MOMEHT BPEMEHHU.
Kunemartnka 1aét METOIBI ONPEAEIEHUS CKOPOCTEW U YCKOPEHUN MaTEPHAIBHBIX
TOYEK, YIJIOBBIX CKOPOCTEH U YCKOPEHUI TBEPBIX TEN MPH 3aJaHHOM CIOCco0e uX
JIBHDKCHMUS ).

-JIlnHamuka (B paszesne u3ydaroTcs 3aKOHbI JABM)KEHHUS MaT€pUAIbHBIX TEN
noa aercteueM cuil. OIHOM M3 IJIaBHBIX 33/1a4 JUHAMUKU ABJISIETCS BBIPa0OTKA y
CTYJICHTOB HAaBBIKOB COCTaBJIeHUS NU(PGEpPEHITNANTBHBIX yYPaBHCHHUHN JIBUKCHUS
TOYKH, TBEPAOTrO Tela TMpPH PA3IUYHBIX CiIy4yasX [BWKEHUS TOYKH U
MEXaHUYECKON CUCTEMBI).

- [Ipo4HOCTP ¥ HaIEKHOCTB JIEMEHTOB KOHCTPYKIMI. PaccmarpuBaroTcs
OCHOBHBIE 33/1a4¥, CBSA3aHHBIE C PACYETOM IEMEHTOB HA IIPOYHOCTh, JKECTKOCTH
U YCTOWYHUBOCT.
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oCTaBaeHa B CcOoOTBETCTBUUM ¢ DenepansHBIM  TOCYIAPCTBEHHBIM

BRICIIETO 00Pa30BaHUS HAMPABICHUSI [OATOTOBKH (CIELUAIFHOCTH)

OTEXHUKA ¥ Ha OCHOBAHUHU yucOHOTO TIIAHA HATIPABIIEHUS MOJITOTOBKH

exatpoHuka ¥ poboToTexHWKa, ONOOPEHHOr0 VYHYEHEIM COBETOM

27.03.2024 1.

OTpaMmMa oﬁcygcﬂeﬂ- ¥ PEeKOMEHJOBaHAa K IPUMEHEHHIO B y4eOHOM mporecce s
BIIEHUIO TIO)I[IU‘[OBKI/I 15 03. 06 MexaTDOHI/IRa u ponomIeXHHKa Ha

adheTpEl MEXAHUKU,
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AACOSIHUE NPOUIGOOUMCE C
QUMOCITIY pykogudumenﬂ MU

O/‘é?yﬁélaﬁ B.I". Makaposckas

MOTpeHa, OO0CyXIeHa M pEKOMEHIOBAHA K TPUMEHEHHWIO B
HuM ydeDHOro mjaHa HampaBlieHuss noarotosku  15.03.06
HOTO YUeHBIM COBETOM YHHBEPCHTETA NpoToKor Ne &
S P vt o7 29,08 2025
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Pabowas mporpamMMa IIEpecMOTpeHa, OO0CYXKIeHa M PEeKOMEHJOBaHa K IPUMEHEHHIO B
0fpa30BaTeNEHOM MpPOIECcce HA OCHOBaHUM ydyeOHOro Iutada HampapiieHus mnoxrotosku  15.03.06

EXATPCHYKA U DOOOTOTCKXHUKA OZIL‘ﬂDCHHOrL; VueHEIM COBETOM YBUBEPCUATETA ITPOTOKOTT Ne g
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Pafouas mnporpamMMa TepecMOTpeHa, O0O0CyXIeHa U pPEKOMEHIOBAaHA K TNPUMEHEHHIO B
OIIeCCE HAa OCHOB2HUM Y4eOHOrO IUTaHa HampapieHuss noarotoBku  15.03.06

XHUKA, 0JI00OPEHHOI0 YUEHEIM COBETOM YHUBEPCUTETA MPOTOKOT No

a 3acelaHun m«i:eﬂpm

Pafouag mporpaMMa TIepecMOTpEHa, obexueHa U PEKOMEHJOBaHA K NPHUMEHEHHIO B

o6pa3oRaTENPHOM HPOIECcce Ha OCHOBaHMM y4yeOHOTO ITaHa HampaBlicHHS NOArotoBku  15.03.06 06
Mexartponura v pofoToTeXHrKA, 00APEHHOr0 YUEHEIM COBETOM YHUBEPCUTETA IPOTOKOT No i
« » 20 r. Ha 3acefaHuu kadenps
@1'7.1.%::405 THIE K¢ Nj‘tHDH @mw? HOMED FIDOIMOKOT 7,?
3aB. xadeapoi




1 Ieas u 3agaum aucuumaunbl. Ilepedens NMIaHMpPYeMBbIX pe3yJbTATOB O0y4YeHHS IO
AUCHMILINHE, COOTHECEHHBIX C IUIAHMPYEMBIMH pe3yJbTaTaMH OCBOEHHUSI 00pa30oBaTeJbHOI
NMpOrpamMmblI

1.2 lleab AMCHUNIHHBI

[TpuoOperenue CTyAeHTOM HEOOXOAMMOro o0bEéMa (yHIAMEHTAIbHBIX 3HAHUH B 00JacTu
MEXaHWYECKOT'O B3aMMOJICHCTBHS U JIBIDKCHHSI MaTEPUAIBHBIX TeJ, (GOPMHUPOBAHHUE y CTYJECHTOB 3HAHUH,
YMEHHH U HaBBIKOB, HEOOXOAMMBIX IS TIOCIEAYIONIETO U3YYCHHSI CIICIIUAIBHBIX AUCIUILIINH, 4 TAKXKE B
JTanbHEHIICH ero NeITeIbHOCTH B 00JIACTH MEXAaTPOHUKHU U POOOTEXHUKH.

1.2 3agaun {UCHUILINHEI

-  H3y4YeHHWE MEXaHWYECKOW KOMITOHEHTHI COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHPA,
MOHSTHI U 3aKOHOB MEXAHUKH,;

- H3y4YeHHE METOJOB MPUMEHEHHUS 3aKOHOB TEOPETUYCCKON MEXaHUKH K PEIICHHUI0 KOHKPETHBIX
3a/1a4 10 MCCIICIOBAHUIO PA3JIMYHBIX BUJIOB JBMKEHUS MaTepUATbHBIX 00bEKTOB;

- OBJIQJICHWE BAXKHCUITMMHU METOJAMHU PEIICHUS HAyYHO-TEXHUYECKHX 3a/ad B 00JacTH Kypca
TEOPETHYECCKOM MEXaHUKH, OCHOBHBIMH JITOPUTMAMH MaTEMaTHYECKOTO0 MOJICTUPOBAHUS MEXaHUICCKUX
SIBIICHHI,

- PaccCMOTPEHHE OCOOEHHOCTEH MPHUIOKECHUS METOJIOB CTAaTUKH, KUHEMATHKH, NTUHAMHKU H
TEOPUU MEXAHU3MOB U MAIIMH K YaCTHBIM MH)KEHEPHBIM 3aJjauaM C y4eToM Oyaylel criennaibHOCTH;

- (OpMHPOBAHHE YCTOWYMBHIX HABBIKOB 10 MPHMEHCHUIO (YHIAMEHTAIBHBIX TOJIOKEHUH
MEXaHWKH TPHU HAYYHOM aHAJIMU3€ CHUTYaIUil, C KOTOPHIMU CIEIHUANINCTY MPUXOIUTCS CTAIKHBATHCS B
MIPOIIECCE CO3/IAaHUs U IKCIUTyaTallud MEXaTPOHHBIX U POOOTOTEXHUYECKHIX YCTPOUCTB.

1.3 IlepeyeHb MJIaHUPYeMBIX Pe3yJbTATOB O0y4YeHHMs] MO JAUCIHUIJIHHE, COOTHECEHHBIX C
IVIAHUPYEMbIMH  Pe3yJIbTATAMH OCBOCHUSI OCHOBHOH mpodeccuoHaJbHO 00pa3oBaTebHOM
NPorpamMmbl

IInanupyemvie pezyromamol Koo u Inanupyemvie pezyibmamol
0CB0EHUsL OCHOBHOU HAUMEHOBAHUE 00yueHUst No OUCYUNIUHE,
npogeccuonanvroll UHOUKamopa COOMHECeHHble C UHOUKAMOPAMU OOCHIUICEHUSL

06pazoeamenvHoll oocmudicenust KOoMnemenyutl
npocpammul KoMnemeHyuu,
(komnemenyuu, 3AKPENIeHHO20
3aKpenjienHvle 3d 30 OUCYUNTIUHOLL
OUCYUNTUHOTL)
KOO HAUMEHOBAHUE
Komneme KOoMnemenyuu
HYyuU
OIIK-1 Cnocoben OIIK-1.1 3Hamp: OCHOBHBIC MEXaHHUKO-MaTEMaTHIYCCKUE

MPUMCHSITH Hcnonb3yer METO/TIbI AaHATUTHYECKOTO ¥ KOMITBIOTEPHOTO

€CTECTBEHHOHAYY | MaTeMaTU4YECKUI pellIeHus 3a1a4 MOICTUPOBaHUS JUHAMHUKY U

HEIE U arnmapar Jiis KHHEMAaTHKH MEXaTPOHHBIX U

OOIIEMHKEHEPHBI | OMMCAHUsA, aHAIN3a | pOOOTOTEXHUYECKHUX CHCTEM.

€ 3HAHUs, METOBI | U MOJICITHPOBAHUS Ymems: hopMynupoBaTh U pemath 3a1a9u

MaTEeMaTHYECKOTO | MEXaTPOHHBIX U MEXaHHUKH 1 MMOCTPOCHHS MEXaHUKO—

aHajau3a u POOOTOTEXHHUYECKUX | MATEMATHUECKHUX MOJIEIICH, aJIeKBaTHO

MOJICTTUPOBAHUS B | CUCTEM OTHCHIBAIOIIUX PA3HOOOPa3HbIE MEXaHUYECKUE

npodecCHOHaNIbH SIBJICHHSI.

Ol JIeSITeIbHOCTH Bnaoemo (unu Hmemsb onvim oeamenvHOCMU):
HaBBIKAMM HCITOIL30BaHUS MATEMATHUYECKOTO
ammapara JijIsl ONMCaHUs, KHHEMaTHYeCKOTO 1
JTMHAMUYECKOTO aHaJIn3a U UCCIIEIOBAHMS




IInanupyemvie pezyromamoi

Koo u

IInanupyemvie pezyromamoi

0C80€HUsI OCHOBHOU HaumMeHo8aHue 00yyeHuss no Oucyuniune,
npogeccuonanvrol uUHOUKamopa COOMHeceHHble ¢ UHOUKAMOPAMU OO0CIUNCEHUSL
06pazoeamenvHol docmudiceHus KoMnemenyuti
npo2cpammul KOMNnemeHyuu,
(komnemenyuu, 3aKpenienHo20
3aKpenjienHvle 3d 3a OUCYUNIUHOU
OUCYUNTUHOTL)
KOO HaumMeHo8auue
Komneme |  KOMnemeHyuu
HYuu

MEXATPOHHBIX U POOOTOTEXHUUECKUX CUCTEM.

OIIK-1.3 3Hamb: TOHATUS U 3aKOHBI TEOPETUYECKOMN

Hcnonb3yeT 3aKkoHbl | MEXaHUKU, POJIb JUCIUTUIMHBI KaK

Y TIOJIO’KEHUS TEOpEeTU4ECKON 0a3bl €CTECTBEHHOHAYYHBIX U

MEXaHHKHU B CBOCH MPUKJIATHBIX JUCIUTLINH,;

npodeccnoHaNbHOM | METOJbl M IPUHIIUIIBI UCCIEIOBAHUS JIBHKEHUS

NeSTeTbHOCTH TEJ TIPU IEUCTBUH CHJI U MOMEHTOB;
Ymems: bopmynupoBath u pemiaTh 3a1a4u
MEXaHUKH, BOSHUKAIOIINE B MPOIECCE TPOCKTHO-
KOHCTPYKTOPCKOHM M MHOM NpodecCHOHaTbHON
JIeATETLHOCTH B 00JIACTH MEXaTPOHUKH U
POOOTOTEXHHKH.
Bnaoemov (unu Umemsv onvim oesamenvHocmu):
HABbIKAMU  MPAKTUYECKOTO  HWCIOJB30BaHUS
METOJIOB U MPHUHIUIIOB  TEOPETUUYECKOU
MEXaHUKH TIpU pEHIeHHH 3a/ay: CHUJIOBOTO
pacuera, onpeeneHus KHHEMAaTUIEeCKHIX
XapaKTePUCTHK TeN TNpPU Pa3TUYHBIX CHOCO0ax
3alaHusl  JIBMDKCHHS,  OMpPEJACNICHHUs]  3aKOoHa
JBUKEHHS] MaTePHAIBHBIX Tel M MEXaHUYEeCKHX
CUCTEM IIOJ JEUCTBHUEM CHUIIL.

OIIK-4 | Cnocoben OIIK-4.2 3namu: coBpeMeHHble HH()OPMalIMOHHbIE
HCII0JIb30BaTh Hcnonb3yer TEXHOJIOTHH U MPOrPaMMHBIE CPE/ICTBA
COBpPEMEHHBIC WH(QOpPMAIIMOHHBIE | MOJIETUPOBAHUS TEXHOJIOTUUECKHUX MTPOIIECCOB,
UH(OPMAIMOHHBI | TEXHOJIOTUU TIPH MEXaHUYECKUX SIBJICHUN, MAIlIMH U MEXaHU3MOB.
€ TEXHOJIOTUU U MOJICIIMPOBAHUM Ymems: vicnons3oBaTh COBpEMEHHBIE
MPOrpaMMHBIE TEXHOJOTHYECKHUX MPOrpaMMHBIE CPEJICTBA IS peau3alluy 3a1a4
CpencTBa npu MPOIIECCOB MOJICIUPOBAHUS, UCCIEAOBAHUS KUHEMATHKU U
MOJIETTUPOBAHUU JTUHAMHUKU POOOTOTEXHUYECKHX U MEXATPOHHBIX
TEXHOJIOTHYECKUX CHCTEM, a TaKXKe TEXHOJOTUUECKHUX MPOIIECCOB C
MPOLIECCOB WX IPUMEHEHHUEM.

Bnaoemo (unu Umems onvim oeamenbHoCmu):
HABBIKAMU HCIIOIH30BAHUS COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHUH M MMPOTPAMMHBIX
CPEIICTB IIPU MOJICTTUPOBAHUU U UCCIIEIOBAHUT
MEXaTPOHHBIX 1 POOOTOTEXHUUECKUX YCTPOUCTB,
CPEIICTB aBTOMATHU3AINH TEXHOJOTHIECKHIX
MIPOIIECCOB.




IInanupyemvie pezyromamoi

Koo u

IInanupyemvie pezyromamoi

0C80€HUsI OCHOBHOU HAuMeHO8aHue 00yyeHuss no Oucyuniune,
npogeccuonanvrol uUHOUKamopa COOMHeceHHble ¢ UHOUKAMOPAMU OO0CIUNCEHUSL
06pazoeamenvHol docmudiceHus KoMnemenyuti
npocpammol KoMnemeHyuu,
(komnemenyuu, 3aKpEeneHHo20
3aKpenienHvle 3a 3a OUCYUNIUHOU
OUCYUNTUHOTL)
KOO HaumeHo8aHue
Komneme | KoMnemeHyuu
HYUU

OIIK-6 | Cnocoben OIIK-6.3. 3namp:  coBpeMeHHbIE — WH(POPMALMOHHBIC
pemarb CocraBisieT OTYETHl | TEXHOJOTMM, HAIpaBJICHHbIE HA  PEIICHUE
CTaH/IapTHbIE 1o CTaH/IAapPTHBIX 33/1a4 MEXAHUKH
3a/1auu 9KCIIEPUMEHTAJIbHBI | JJIsl IPOEKTUPOBAHUS POOOTOTEXHUYECKUX
npoeCCHOHATIBH | M M TEOPETHYECKUM | CUCTEM M O(OPMIISATH OTYETHI IO Pe3ylIbTaTaM
Ol 1eATEeIbHOCTU | UCCIIEJOBAHUSAM, UCCIIEI0BAHMII.

Ha OCHOBE MPAaKTUYECKOM Ymemy:

MH()OPMALMOHHON | NEesITeJIbHOCTH B C UCIOJIb30BAaHUEM CIIPABOYHOM JIUTEPATYPHI U

u COOTBETCTBUH C HOPMAaTUBHBIX JOKYMEHTOB, BHIOMpPATh

OubmrorpadM4ec | ycraHaBIMBAEMBIMU | UCXOIHBIE JAHHBIE JJI COCTABJIECHUS PACYETHBIX

KOH KYJIBTYPHI C TpeOOBaHUSAMHU CXEM IpHU MPOEKTUPOBAHUS POOOTOTEXHUUECKUX

IMPUMCHCHHUECM CUCTEM,

MH(POPMAIIOHHO- Bnaoemo (unu Umems onvim oesmebHoCmU):

KOMMYHHUKAaIMOH HaBBIKAMH MCIOJIb30BAaHUSI BO3MOKHOCTEMN

HBIX TEXHOJIOTUI; COBPEMEHHBIX KOMIIBIOTEPOB U
MH(OPMALIMOHHBIX TEXHOJIOTHH MPU
AHAJIMTUYECKOM U (UJIM) YUCIIEHHOM
HCCIIE0BAHUN MaTEMaTUKO-MEXaHUYECKUX
MO/IeJIel AJIEMEHTOB POOOTOTEXHUYECKUX
CUCTEM Ha OCHOBE UCXOJHBIX TaHHBIX.

OIIK-11 | Cnocoben OIIK-11.2 3nampb: METOALI HCCIEIOBAHUS CHUCTEM CHIL,
pa3pabatbiBaTth U | [Ipon3BoAMT pacyeT | METOABbl  pelleHHs  3adady  JAMHAMUKA U
NPUMEHSITh 1 oj100p KMHEMAaTUKH MEXaHMYECKHUX, MEXaTPOHHBIX U
AJITOPUTMBI U CTaHJIapTHBIX POOOTOTEXHUYECKHX CHCTEM.

COBpPEMEHHbIE WCIIOJIHUTENIbHBIX U | Ymems: IPOU3BOIUTE PacyeT U M0100p

G poBsIe YIPaBISAIOIUX CTaH/IapPTHBIX UCIIOJIHUTENBHBIX YCTPOMCTB U
POrpaMMHbIE YCTpOICTB, MEXaHHU3MOB, UCIIOJIb3YEMBIX B MEXaTPOHHBIX U
METO/Ibl PaCUETOB | MEXAHU3MOB, POOOTOTEXHUYECKHX CHCTEMAX.

" CpEICTB Bnaoemso (unu Hmemov onvim OesmensvHocmu):
IIPOEKTUPOBAHMS | ABTOMATHKH, HaBbIKAMU pacyeTa MU NoJ00pa MeXaHMYECKHX
OTJIEIbHBIX MU3MEpUTENIbHON U KOMITOHEHTOB MEXaTPOHHBIX u
YCTPOWCTB U BBIYHUCITUTENBHON POOOTOTEXHUYECKHX CHCTEM.

MOJICUCTEM TEXHUKHU

MEXATPOHHBIX U

pobororexunueck | OITK-11.3 3namp: COBpeMEHHBIE MTOIXO/IbI U IIUPPOBHIS

UX CHUCTEM C Hcnonp3yer IIporpaMMHBIE METOIBI pacyeTa 1 BbiOopa
MCTIOJIb30BAHUEM | aJITOPUTMBI U OTJIEIbHBIX KOMIIOHEHTOB U y3JI0B MEXAaTPOHHBIX
CTaHAAPTHBIX METOIbl PaCUETOB U | M pOOOTOTEXHUUYECKHX YCTPOMCTB.
UCTIOJIHUTEIIBHBIX | IPOEKTUPOBAHHUS Ymems: paspabaTeiBaTh MEXaHUKO-

" ylIpaBJEIIOIINX OTACIBHBIX MaTeMaTHYECKHUE MOJIEIH, al€KBaTHO

YCTPOKCTB, YCTPOWCTB H OTpPa’KaroIlIHe OCHOBHBIE CBOMCTBA

CpCACTB NOJICUCTEM paccMaTpUBaEMBbIX SIBJICHUN B MEXaTPOHHBIX U
ABTOMATHUKH, POOOTOTEXHUYECKUX CUCTEMAX.

MCXAaTPOHHBIX U




IInanupyemvie pezyromamoi

Koo u

IInanupyemvie pezyromamoi

0C80€HUsI OCHOBHOU HaumMeHo8aHue 00yyeHuss no Oucyuniune,

npogeccuonanvrol uUHOUKamopa COOMHeceHHble ¢ UHOUKAMOPAMU OO0CIUNCEHUSL

06pazoeamenvHol docmudiceHus KoMnemenyuti

npo2cpammul KOMNnemeHyuu,
(komnemenyuu, 3aKpenienHo20
3aKpenjienHvle 3d 3a OUCYUNIUHOU
OUCYUNTUHOTL)
KOO HaumMeHo8auue
Komneme |  KOMnemeHyuu
HYuu

U3MEPUTEIIBHON U | pOOOTOTEXHUYECKUX | Brademw (unu Umems onvim deamenvhocmu):
BBIUMCIUTEIBLHON | CHCTEM HABbIKAMU pacyeTa U UCCIICJOBAHUS
TEXHUKHU B MaTeMaTHYECKUX MOJIEe MEeXaHNIECKUX
COOTBETCTBUHU C SBJICHUHN B OTJEJIBHBIX MEXaTPOHHBIX
TEXHUYECKUM YCTPOHCTBAX M POOOTOTEXHUYECKHIX
3aJJaHUEM, MOJICUCTEMAX C IPUMEHEHUEM COBPEMEHHBIX
pa3pabarbIBaTh MH(OPMALIMOHHBIX TEXHOJIOTHH.
udpoBbIe
QITOPUTMBI U
POrPaMMBI
yIIpaBJICHUS
POOOTOTEXHUYECK
UX CHCTEM

2 Yka3aHue MecTa TUCUUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMblI

JucuuiuimHa «MexaHuka» BXOJUT B 00s3aTelbHY0 4acTh Oyioka 1 JIucuMIUIMHBL (MOJYJIH)
OCHOBHOW TpOoQ)eCCHOHATBHON 00pa30BaTEIBHON NporpaMMbl — mporpamMmbl OakanaBparypsl 15.03.06
MexatpoHnuka # poOOTOTEXHHKA, HaMpaBiIeHHOCTh (mpodwunb, crenuanuzamnus) «CepBUcHas
poboToTexHukay. JlucuurumHa n3ydaercs Ha 1-m u 2-om Kypcax B 1, 2 u 3 cemecTpax.




3. O0beM AUCHUNJIMHBI B 324€THBIX ¢IMHUIIAX ¢ YKA3aHUEM KOJIUYeCTBA aKAIeMUYEeCKUX WIN ACTPOHOMHYECKUX YACOB, BbIIeJEHHBIX HA
KOHTAKTHYI0 padoTy 00y4arouuxcs ¢ npenojaanaresieM (10 BHAaM Y4eOHbIX 3aHATHI) U HA CAMOCTOSITEIbHYI0 Pa00Ty 00yYarOIMXcst

O6mast Tpy10EMKOCTh (00BEM) TUCIUTIMHBI COCTABIIACT 12 3a4eTHBIX eAUHMI] (3.€.), 432 akaleMUYeCKHX Jaca

Taomuma 3 — O0BEM IUCIUIUIAHBI

Bunbt yae6Hoii paboThI Bcero, yacos 1 cemectp 2 ceMecTp 3 cemecTp
OO6m1ast Tpy10EMKOCTh TUCITUTUTMHBI 468 216 144 108
KonTakTHas pabota oOydaromuxcs ¢
npernojaBaTenieM (1Mo BUAaM y4eOHBIX 3aHSATHI) 200,4 55,15 90,1 55,15
(Bcero)
B TOM YHCJIE:
JICKIIMH 72 18 36 18
71a00paTOPHBIE 3aHATHS 36 - 18 18
MPAKTUYECKHUE 3aHATHS 90 36 36 18
JK3aMeH 2,3 (1, 3 cemecTpbl) 1,15 - 1,15
3a4er 0,1 (2 cemectp) - 0,1 -
CamocrositenbHast paboTta o0ydaronuxcs (BCEro) 204,6 124,85 53,9 25,85
KoHTposb/3k3aMeH (HOAr0TOBKA K HK3aMEHY) 63 36 - 27
KonTakTHas paboTa 1o mpoMexyToOIHOH 2.4 115 0.1 115
arrecranuu (Bcero ATTKP)
B TOM YHUCJIC:
3a4er 0,1 HE MPETYCMOTPEH 0,1 HE MPEyCMOTPEH

3a4eT C OLEHKON

HE MPETYCMOTPEH

HE MPETYCMOTPEH

HE MPEyCMOTPEH

HE MPEyCMOTPEH

KypcoBasi paboTa (IpoeKT)

HE IPeyCMOTpEHa

HE IPeyCMOTpEHa

HE IPeyCMOTpeHa

HE NMPeayCMOTpeHa

9K3aMeH (BKJII0Yask KOHCYJIBTAIUIO TTepest
HK3aMEHOM)

2,3

1,15

HE MPEyCMOTPEH

1,15




4 Conep:xanue IUCUMIUVIMHBI, CTPYKTYPHMPOBAHHOEe IO TemMaM (pa3nejiam) ¢
YKa3aHHeM OTBEIEHHOI0 HA HHUX KOJINYECTBA aKAJAeMHUYECKMX 4YAaCOB M BHIOB Y4YeOHBIX
3aHATHI

4.1 ConepxxaHue TUCHUILIAHBI

Tabmuma 4.1.1 — ConeprkaHue AUCHUIUIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pasesiam)

/i

Paznen (Tema)
JCIATUTHHEI

Conepxanue

Craruka

OCHOBHbIE TOHATHUSI U AKCUOMBI CTaTUKHU. CBSI3M M HMX PEAKIUU.
Knaccudukanms cucremsr cwil. Meroa npoeknuii. PaBHOBecue cucTeMbl
cxonsamuxcs cuil. Teopema To Tpex cuiiax. MOMEHTBI CHIIbl OTHOCUTEIIBHO
Toukd M ocu. CliokeHue napauienbHbiX cuil. [lapa cun u ee cBoiicTBa.
Teopema o mapauieabHOM nepeHoce cuiibl. [IpuBeneHre cucTeMbl CUIl K
3aJlaHHOMY LEHTpYy. [J1aBHBII BEKTOp M TJIaBHbII MOMEHT. Teopema
BapunboHa. Y c¢ia0Bus paBHOBECHUS IIJIOCKOU U IIPOCTPAHCTBEHHOW CHCTEMBI
cui. TpeHue CKOJIbKeHUSI U TpeHue KadeHus. LIeHTp TspKecTu pa3iinyHbIX
TEN.

Kunematuka

Kunematuka TOYKHM: CIOCOOBI 3aJaHUs JABHXKEHUS;, TPACKTOPHUS
TOYKH, CKOPOCTh W YCKOPEHHE TOYKH TPU Pa3HBIX crocobax 3agaHus
nBukeHus. CBsI3b pa3iMuHBIX CIOCO0OB 3a1aHus aBrxkeHus. [IpocTeitmme
NBIDKEHUST TBepAoro tena. KuHemarnka aOCONMIOTHO TBEPIOTO Tea.
[locTtymarenbHOe U BpamareabHOe JBHXKEHHS Tena. OnpeneneHue
CKOPOCTEH M yCKOPEHMM TOYEK Bparmaromierocss tena. @opmyna Ditepa.
[Inockoe nBmxeHue TtBepaoro tena. OnpeneneHUe CKOPOCTH TOYKHU
IIJIOCKOM (DUTYpBI: TEOpEMa O MPOEKIUAX CKOPOCTEH; MIHOBEHHBIM IIEHTP
CKOpPOCTE#, ero CBOICTBa M OcoOble ciydau OTbicKaHus. OmpeneneHue
YCKOPEHHSI TOYKH IUIOCKOW Qurypsl. CroXHOE JIBHMKEHHUE TOUKH.
AOGCONIIOTHOE U OTHOCUTEIBHOE ABMKEHHE TOUKU. [lepeHocHOe BUkKEHNE.
TeopeMsbl C0KEeHHMSI CKOPOCTEN M yCKOpeHui. BennunHa U HarpaBieHue
yckopenusi Kopuonuca, ero ¢pu3ndeckuii CMbICI.

JluHamuka

JuddepeHnnanbHble ypaBHEHUS IBUKEHHUS MaTepUAIbHON TOUYKH.
3axkoHbl MexaHuku ['anunes — Herorona. MHepuuanbHas cucrema oTcuera.
3ajgaun TUHAMUKH.

Juddepenunanbable ypaBHEHUs ABMXKEHHSI MaTepHaATbHOU TOUKH
B JIGKapTOBBIX KOoOpJauHaTaX. EcTecTBeHHblE ypaBHEHUS JIBUYKEHUS
MaTepHUaIbHOM TOUKH. JIBE€ OCHOBHBIE 3aJaud JUHAMHKU  JUIS
MAaTepHaTbHON TOYKH.

Bropas 3anaua nuHamuku. MHTerpupoBanue nudgepeHuanibHbIX
YPAaBHEHUN JBHJKCHMS MaTEPUAIBHOW TOYKM B IPOCTEUIIHX CIydasx.
IlocTosiHHBIE MHTErpPUPOBAHHUS M MX ONPEICIIEHUE 110 HadalbHBIM
YCIIOBUSIM.

VYciioBHsl BOSHUKHOBEHHUSI KOJIeOaTeIbHOro JBMKEeHUs. CBOOOHBIE
KoJiebanusi 0e3 yudera cuii comportuBiieHus. CBOOOMHBIE KoJieOaHUsS TP
CONPOTHUBIIEHUH,  IPONOPLHUOHAIBHOM  CKOPOCTH.  BBIHYyX7JeHHbIE
kojeOanus. SIBneHue pe3onanca. [lapameTpsl, XapakTepH3yrollne
Kosie0aTenbHOE TBUKEHUE.

OTtHocuTeNnbHOE JBUKECHHE MaTepUaIbHOM TOYKH.
Huddepennunanbuble yYpaBHEHUS OTHOCHUTEIILHOTO JIBUKECHUS
MatepuagbHOo TOukd. [lepeHocHass M KOPHOJIKMCOBAa CHJIBI HHEPIHU.




[IpyHIMII ~ OTHOCHUTENBHOCTM  KJaccMueckodM  MexaHuku.  Coywait
OTHOCHUTEJILHOT'O ITOKOSI.

Jlunamuka mexanuueckou cucmemul

Mexanunueckass cuctema. Macca cucremsl. JuddepeHunaabHbie
YpaBHEHUSI MEXAHUYECKOM CUCTEeMBI. Teopema O JBHKEHHH LIEHTpa Macc
MEXaHUYECKON CUCTEMBI.

J/IBe Mepbl MEXaHWYECKOrO ABMKECHMS: KOJMYECTBO JIBUKEHHS M
kuHeTuyeckass sHeprus. Wmmynee cunel. Teopema 00 u3MeHEHUU
KOJINYECTBA JBH)KCHUS MATEPHAIbHOM TOUYKU. KoJnMuecTBO NBUKEHHUS
MEXaHUYEeCKOM cuctembl. Teopema 00 M3MEHEHHM KOJIMYECTBA JABUKCHUS
MEeXaHHUYeCKOl cucTteMbl B TudepeHInaibHoi 1 KOHEUHOH opMax.

MOMEHT KOJIMYECTBA JIBUKEHUSI MATEPHUAIBHOM TOYKH B CiIydae
LEHTPAIbHOM CWJBL. [J1aBHBII MOMEHT KOJIMYECTBA JIBMXKCHHUS WIIU
KMHETUYECKUI MOMEHT MEXAHUYECKOM CHUCTEMBbI OTHOCHUTEJIBHO LIEHTpa U
ocu. Teopema 00 W3MEHEHHWHM KHUHETHUYECKOTO MOMEHTa MEXaHHYECKOM
CUCTEMBI.

PaGora cunbl. MomHocts. Teopema 00 H3MEHEHHUHM KHHETHUYECKOM
SHEPIMM MaTepualibHOM TOYKM. KuHeTnueckas SHEpruss MEXaHHYECKOU
cuctembl. Teopema 00 W3MEHEHUH KHHETUYECKOW SHEPrUU TOYKU U
MEXAHUYECKOW CHCTEMBI.

Ananumuyeckasn mexaHuka

Knaccudpukanus cpszeid. [lpuanun [lamamOepa s MaTepuanbHON
TOYKM M MEXaHUYECKOH cucTteMbl. [[pUHIIMI BO3MOMKHBIX NIEPEMEILICHHUII.
[IpuMeHeHne npUHLIMIA BO3MOXHBIX MEPEMELICHUN K ONpPENeNCHUIO
peaKkLuil CBA3M U K IPOCTEHIIUM MallMHaM.

Ob6mee ypaBHeHue AuHaMuku. OOO0OIIEHHBIE KOOPAMHATHI CUCTEMBI.
OO600611eHHbIe cUTBl U COCOOBI MX BbluMcieHus. Ciydail Cuil, UMEIOLIUX
MOTEHIIUAN. Y CJIOBHSI PABHOBECHS CUCTEMBI B 0000IIIEHHBIX KOOPIMHATAX.

Huddepennmanbaple  ypaBHEHHUS JBMKCHUS MEXAaHUYECKOW CHCTEMBI B
000011eHHBIX KoopauHaTax. YpaBHeHue Jlarpawxka Il poma. Ilpumenenue
VpaBuenust Jlarpanxa llpoga x ompegeneHuto cuil U MOMEHTOB,
o0ecreynBaroINX TPOrpaMMHOE TBHKEHIE MaHUIYIISATOPA.

[IpounocTs n
HaJIe’KHOCTh
JJIEMEHTOB
KOHCTPYKIUH

BBenenve B NpPOYHOCTh U HAJAEKHOCTh JJIEMEHTOB KOHCTPYKIIM,
OCHOBHBIE MOHATHS M OIPEACICHUS: BHEIIHWE M BHYTPEHHHE CHJIBI,
KOHCTPYKTUBHBIE 3JIEMEHTHl MEXaHU3MOB U MalllMH, OCHOBHBIE TMIIOTE3bI U
JIOTIYILIEHHUS.

Pactskenue u cxkarue: BHYTPEHHUE YCWIMS, HAPsDKEHUs; nedopManuu
U nepeMenieHus. MexaHnuecKne XapakTepUCTHKM M CBOMCTBA MaTEpUAJIOB;
WCIBITaHUSI MaTepUaJOB; JOMYCKaeMble HAIIPSKEHUS U 3aI1achl IPOYHOCTH.

CoBur um  KpydeHHE: IIOCTPOCHHME DJIIOp KPYTSAIIUX MOMEHTOB;
ornpejiefieHue HANpsUKEHUH B CTEP)KHAX KPYIVIOrO cedyeHus; aedopmanuu u
NepEMELIEHMS IPU KPYYEHUH BaJIOB.

[Inockuil momepeuHbIii KM3rMO MNpSAMBIX OpycheB: OOLIUE MOHATHS O
negopmanuu u3ruba; TUMBI OMOp OaloK; ONpeAeseHHe OMOPHBIX PEeaKIIHii;
onpejieiecHue BHYTPEHHUX YCUJIMH TpU U3rHOe; MOCTPOCHHUE HIIOP
M3rH0AIONIMX MOMEHTOB U MOTIEPEYHBIX CHIL.

HanpsokenHoe u  neopMHpOBaHHOE COCTOSSHUE B TOYKE U TEOPUH
IIPOYHOCTU: TOHATUS O HANPSOHKEHHOM COCTOSAHMH. IIpodHoCTh mpH
MEPEMEHHBIX HAIPSDKEHUSX.

DJeMeHThl TEOPUH TIACTUH M 000JI0UeK. Y CTOMYMBOCTh CTEPKHEH.




Tabmuna 4.1.2 — CoaepxaHve TUCIUIUIMHBI U €r0 METOJIMYECKOe 00eCIIeueHNe

Buner Dopmbl
JIEATEILHOCTHA
VYuebHo- TeKYIIero
KOHTPOJIA Komn
No Paznen (Tema) METOIUYECK
YCIIEBAaEMOCTH | €TCHI]
/I | JUCHUAIUIAHEL nue
(o Henensm 15071
MaTepHabl cemectpa)
JICK. No j1a0. | Ne mip.
yac
1 2 3 4 5 6 7 8
PP (2, 6 Henens) i
T(24,68 | KL
V-1-4 MVY- OIIK-4
1 CraTtuka 6 - 1,2 HEJICIH )
1,57 KO (2.4, 6 OIIK-6
T OIIK-11
HEJICIIH )
PP (10,14 OIK-1
HEJIEIsT) i
V-1-4 MVY- T (10, 13,17 OINK-4
2 12 - 3-6 OIIK-6
Kunemaruka 2,6,7 HEJICIH )
KO (10,13,17 OTK-11
HEJICIIH )
PP (4,8,12,16
He/Iens)
OIIK-1
V1-4 MY- 3JIP (3,5,9,13,17 OIK-4
3 JluHamuka 36 1-6 1-12 HEJICITH )
3,7,8 OIIK-6
KO, T OIK-11
(2,6,10,14,18
HEJICIIH )
PP (4,8,12,16
HEJIEIsN) i
[TpouHocTh U 3JIP (3,5,9,13,17 OINK-1
4 HAJIEKHOCTH 18 1-6 1-7 v-1,6 HEJICIH ) OIIK-4
MVY-4,8,9 OIIK-6
3JI€MEHTOB KO, T OIK-11
KOHCTPYKITUH (2,6,10,14,18
HEJIeIN)

Ilpumeuanue: KO — xoHTpompHBI ompoc, PP — pacuernas pabGora, 3JIP — 3ammura

nabopatopHoii pabotsl T-TecT




4.2 JlaboparopHblie U (MJ1M) NPAKTHYECKHE 3aHATHS

4.2.1 JlabopaTopHble 3aHATHSA

Tabnuna 4.2.1 - JlabopaTtopHbIe 3aHATHS

Noni/it

HanmenoBanmne na6opaTopHoro 3aHATUA

O0BéM, yac

2 cemecTp

HccnenoBanne JUHAMUKA U KHHEMATHKH ABMKeHUS MT,
OpOIIIEHHOM MO YIJIOM K TOPU30HTY C Y4€TOM CHJI
COTIPOTHUBIICHHUS C UCIIOIB30BAHUEM CPEICTB KOMITBIOTEPHOTO
MaTEeMaTUYeCKOr0 MOJICITUPOBAHMS.

I/ICCJ'IG,I[OBaHI/Ie JUHAMHUKHU IIPOCTPAHCTBEHHOI'O MAaHUITYJIATOPA C
HCIIOJIb30BAHUEM CPCIACTB KOMIIBFOTCPHOI'O MAaTEMATHUUICCKOI'O
MOJCIUPOBAHUS.

Hccnenoanne ocoOeHHOCTEH CBOOOIHBIX U BHIHYXIEHHBIX
KOJIeOaHUil JIMHEHHON KOJIE0aTEIbHOM CUCTEMBI C OTHON
CTENEHbIO CBOOO/IBI MPHU ACHCTBUN CHJI B3KOTO COMPOTUBIICHUS
C UCIIOJIb30BAHUEM CPEACTB KOMIIBIOTEPHOTO MAaTEMAaTHYECKOTO
MOJICTUPOBAHUSI. .

Hccnenoanue ocobeHHOCTEN CBOOOIHBIX U BBIHYXIEHHbIX
KoJieOaHUH yIIpyro HEIMHCWHOHN KOJIe0ATeTbHOM CUCTEMBI C
OJIHO} CTeTeHbI0 CBOOO/IBI C UCIOIB30BAHUEM CPEICTB
KOMIIBIOTEPHOT'0 MAaTEMAaTHYECKOTO MOJEIUPOBAHHSL.

Hroro 3a 2-ii cemecTp

18

3 cemectp

[Tpumenenue ypaBaenus Jlarpanxka |l pona x onpeneneHuto cui
¥ MOMEHTOB JUIsl IPOrPaMMHOTI'0 JIBUKEHUS MaHUITYJISTOpa €
MCIIOJIb30BAaHUEM CPEACTB KOMIIBIOTEPHOIO MaTEMAaTUYECKOTO
MOJIEJTMPOBaHUS.

Pacuer craTudecku HeOnpeIeTUMbIX CUCTEM Ha HETOYHOCTh
COOpKU: IPU CUMMETPUYHON U HECUMMETPUYHON Tr€OMETPUU
Harpy»XeHus crepkueit cpegcrsamu makera MathCAD.

WuterpupoBanue quddepeHInaIbHOro ypaBHeHUs Iporuoon
B cucteme MathCAD: onpesienenre npou3BOAHBIX OT QYHKIIUH
nporuboB, mnonydeHue qudepeHaIbHbIX 3aBUCUMOCTEH
(GyHKIUI YIII0OB IOBOPOTA, SMIOPHI U3THOAI0ONINX MOMEHTOB U
MONEPEYHON CHJIBI.

UccnenoBanus pacipeneneHus KacaTelIbHBIX HAPSKEHUH 110
BBICOTE CEUECHUI: MPSAMOYTOIBHOTO, IBYTaBPOBOTO.
WccnenoBanus BIUSHAS 3HAYCHUST KPUTHISCKOM CHITBI TIPH
Pa3IMYHBIX CIIOCcO0ax 3aKperieHus KOHIOB cTepxkHs. [Togbop
CeUeHHMsI CTEPXKHEH ¢ ucmoib3oBanueM cucremsl MathCAD.

Hroro 3a 3-ii cemecTp

18

Bcero:

36




4.2.2 TlpakTH4ecKue 3aHATUS

Tabnuma 4.2.2 - [IpakTrdeckue 3aHITHs

Ne
/i

HanmenoBanne IMPAKTUYCCKOI'0 3aHATHA

O0BéM,
yac.

2

3

4

1 cemectp

Craruka.

OCHOBHBIE IOHATHS U ONPEACIICHHS TEOPETUUECKON MeXaHUKU. CHIIbI U UX
BUJIbI B cTaThKe. CBOOOAHBIE M HECBOOOJHBIE Tesla. AKCUOMBI CTaTUKU. CBA3H U
UX peakuuu. MOMEHT CUIIbI OTHOCUTENBHO TOYKHU U ocH. [Iapa cuin. MoMeHT
napel. YpaBHEHUS PaBHOBECUS IPOU3BOJIBHOM IIJIOCKOM CUCTEMBI CHUII.

I'maBHBIN BEKTOP U IJIABHBIA MOMEHT CUCTEMBI CUJI. Y PABHEHUS PABHOBECHS
MIPOU3BOJILHON MPOCTPAHCTBEHHOM cUCcTeMBI cuil. Ciydaid mapajieIbHbIX CHJL.
PaBHOBecue cucrem Ter.

Tpenue. OOuMe cBeieHUs: 0 TpeHUU. TpeHne CKOJIbKEHUS. 3aKOHbI TPEHUS
cKoJibkeHus. Tpenue kaueHus. PaBHoBecue npu Hanmmuuu TpeHus. Tpenue
BEPUYCHHS.

Hentp Tsxectu Guryp u TBepabix Ten. CrocoOsl onpeaeneHus KOOpAUHAT
HEHTPOB TshkecTH 00bekTOoB. CTaTuueckre MOMEHTHI 00bEéMa u tuiomaau. Llentp
TSDKECTH TeJla U METOJIbI ONPEICTICHUS €r0 MOJI0KEHUS.

Kunemaruka.

[Ipenmer, nens u 3agauu, coaepKaHue U MeTo ibl KuHeMaTHKU. CriocoOsl
3aJaHus JABWKEHUS TOUkd. OnpeneneHne KHHEMaTHYECKUX XapaKTePUCTHUK IpU
pa3IMYHbIX croco0ax 3afaHus AkeHus. IlocTynaTenpHoe U BpalaTesbHOE

[Tnockoe nBmxeHue TBepaoro tena. OnpenenaeHne CKOpocTel U YCKOPEHUN pu
riockoM aBrkeHnu. MCL 1 criocoOslI ero onpeaeneHusl.

CrnoxxHoe nBHKeHUE TOUKH. [lepeHoCHOe, OTHOCUTENBHOE U a0COTIOTHOE
IBWKeHUs . OnpeeneHne CKOpoCTeN U YCKOPEHUN MPHU CII0KHOM JIBUKEHHH.
Teopema Kopuonuca. Yckopenue Kopuommuca.

HToro 3a 1-ii cemecTp

36

2 cemecTp

Jlnnamuka.

OcCHOBHBIE TIOHATHUSA U ONIPENETICHMs pa3aena «/nHaMuka». 3aKOHbl JUHAMUKH.
JuddepennnanbHble ypaBHEHUS ABMKeHN Touku. HecBoOoHoe 1
OTHOCHUTEJIbHOE ABMKEHHE TOUKU. HecBoOOIHOE M OTHOCUTENBHOE IBUKEHHE
TOUKH.

CB00OOHbIE U BBIHYX/IEHHBIE KOJICOAHUSI CUCTEMBI C OJTHOM CTENEHBIO CBOOOIBI.
BnusiHue cuit BA3KOTo M CyXOro KyJIOHOBA TPEHMsI Ha KoJeOaHusl.

O6H_[I/IC TCOPCMbI JTUHAMUKU MaTepI/IaJIBHOI‘;I TOYKHU: TCOpEMaA 00 M3MEHCHUHN
KOJIMYCCTBA JABUKCHHUA; TCOPEMaA 00 U3MEHEHUH MOMEHTA KOJIMYECTBA
JABHKCHUA. PaGora cunebl. MOIIHOCTB. TeopeMa 00 M3MCHEHHH KHHETUYECKOU
SHEpPTrUn MaTCpHaHBHOﬁ TOYKH.

[Tonsitue o mexannueckoi cucreme (MC). Macca cuctemsl. Llentp macc.
MoOMEHT MHEPIMH Tella OTHOCUTENBHO OcH. Teopema ['rolireHca.
HCHTp06e)KHBIe MOMCHTBI HHCPIWH. IToHsATHE O TIIaBHBIX OCAX HWHEPIUU TCIIA.




OOu1re TeopeMbl TMHAMUKH MEXaHUYECKOH CUCTEMBI: TeopeMa 00 N3MEHEHHH
KOJINYECTBA IBUKEHUS; TeopeMa 00 M3MEHEHUH MOMEHTa KOJINYeCTBa

> nsuxenust. Pabora cuibl. MomuocTs. Teopema 00 M3MEHEHUU KHHETHYECKON ®
SHEPIHUH.
[Tpuntun a'Anambepa. I maBHBIN BEKTOp U TJIABHBIH MOMEHT CHJI HHEPIIUH.
6 | AuHamuueckue peakuuu, JeHCTBYIOLIME HA OCh BPAIIAIOUIErOcs Tea. 4
[TpuHIIMIT BO3MOXKHBIX NTEpEMEIIEHUI 1 00111ee ypaBHEHUE TUHAMUKU.
7 | YpaBHEHUS paBHOBECHS M YPAaBHCHHS JIBM)KCHUS CUCTEMBI B 0000IIICHHBIX 4
KOOpJIMHATAX.
VYpasnenue Jlarpanxa II pona.
8 | Beenenue B Teoputo ynapa (coynapeHue) Tea: BUAbl yaapa, HEHTp yaapa, cuia 4
YIIPYroro yaapa.
Hroro 3a 2-ii cemectp. 36
IIpoYHOCTH U HAAEKHOCTH 3JIEMEHTOB KOHCTPYKIHUI.
1 | YpaBuenus Jlarpanxa |l pona x onpeneneHuto CUi ¥ MOMEHTOB, 2
00€eCTIeYNBAOIINX TPOTPAMMHOE JBMKEHUE MAaHUITYIIATOPA.
OcCHOBHbIE TIOHATHUS U ONPENIEICHUS. BHEIIHUE U BHYTPEHHUE CUJIBL,
2 | KOHCTPYKTHBHBIC 3JICMEHTHI MEXaHH3MOB M MAIllUH, OCHOBHBIC TMITOTE3bI U 4
nonyuieHus. Pacuer crep:kHel Ha HEHTPaIbHOE PACTKEHUE-CKATUE
CaBur 1 KpyueHue: IOCTPOEHUE 3MI0P KPYTALIUX MOMEHTOB; OIPEEIICHNE
3 | HanpsHKEHUIA B CTEPXKHSIX KPYTIIOrO CEYCHUS; NeOpPMAIH U ITEPEMEIICHHUS 2
% MIPU KPYYEHUU BAJIOB
% 4 [Tnockuii monepeunsIid U3rud MPsSMBIX OPYChEB: 0OIIME MOHATHS O
o nedopmaruu u3ruda; THUIBI OMOpP 0ANOK; OMpPEeIeIeHNEe OTIOPHBIX PEaKIUi; 4
onpe/ielieHue BHYTPEHHUX YCUINN MPpU U3ruoe. PacyeT KOHCOMBbHOM Oaliku Ha
TJIOCKHH U3THO.
5 Pacuer Ha u3rub O6pyca u onpeneneHue peakiuii onop. [londop ceuenuit u 9
IIpOBEpKa MPOYHOCTHU NP U3rUbe.
6 | Cnoxnoe conpotusiieHue. O6mue nonoxxenus. Teopuu NpoyHOCTH. 2
7 | DneMeHTHI TEOpUU IUIACTUH U 000JI04eK. Y CTOMUYUBOCTh CTEPKHEH. 2
Hroro 3a 3-it cemectp 18
Bcero: 90




4.3 CamocrositenbHas padora cryaentos (CPC)

Tabnuua 4.3 - CamoctosiTenbHast paboTa CTYASHTOB

Ne HaumenoBanue pazneina (Tembl) Cpok Bpewms,
paznena JUCIUILTAHBI BBIMOJIHEHHST | 3aTpayrBaeMoe
(Tembi) Ha BBITIOJTHEHUE
CPC, gac
1 2 3 4 5
1 YciaoBusi  paBHOBECHS  IUIOCKOM | 1-4 30
IPOCTPAHCTBEHHOW  CHUCTEMBI  CHIL HE/IeH
Omnpenenenue peakiyii onop TBEPAOTro
T€Ja, COCTABHON KOHCTPYKIUU.
2 TpaekTopusi  TOYKH, CKOPOCTh H 5-8 30
YCKOpPEHHE  TOYKH  TPH  Pa3HBIX HE/IeH
crocobax 3aJaHusl IBHXKEHUSL.
o 3 Onpenencane CKOpPOCTH TOYKH 9-12 30
5 IIOCKOH  (GUTyphl € MOMOUIBIO HeAenu
% MTHOBEHHOTO  LEHTpa  CKOPOCTEH.
o Omnpenenenue YCKOpEeHUs TOUYKH
TJIOCKOM (DUTYPBI.
4 CnoxxHoe nBmxkenne Toukn u  TT. 13- 16 34,85
CnoxeHne BpalmleHHH BOKPYT IBYX HE/IeH
MapaJuIeabHbIX OCeil. Cnoxenue
BpalllcHUH BOKPYI IEPECEKAFOIINXCS
ocefl. CrokeHue NOCTYNATEeIbHOIO U
BpAIlATEIbHOTO JBUKCHUM.
Hroro 3a 1-ii cemectp 124,85
1 Benmmuunsr, 3a/1a4u, aKCHOMBI, 1-4 10
TEOpEeMbI, 3aKOHbI W  TPUHIUIIBI HeAenu
JUHAMUKHU. JluHaMKMKa MaTepuaibHON
TOYKH.
2 Teopus  konebGaHuii  MaTepHaTbHOU 5-8 11,9
TOYKHA:  OCHOBHBIE  TIOJIOKEHUS O | HEACIH
KOJIEOAHUSAX CUCTEMBI C OJTHOU CTENEHbIO
o CBOOOJIBI; CBOOO/IHBIE WM BBIHYXICHHBIC
5 KoJIeOaHMSI.
% 3 Cuibl ¥ MOMEHTBI CUJT HTHEPIIUH. 9-12 16
2 ba3oBble TeopeMbl AMHAMUKH TOYKH W | HEAETH
MEXaHUYECKOH CHCTEMEI.
4 ITorenunansHOE cuinoBoe nose. [TpuHnmn 13-16 16
BO3MOYKHBIE TTEPEMEIICHUI WM TIPUHINI |  HEACTH
Jlarpanxa. [Tpunnun anam6epa. OOrmiee
ypaBHeHue auHaMuKdA. OOO0OIIeHHBIC
KOOPAWHATHI U 0000IIEHHBIE CHITBI.
Ypasuenus Jlarpanxa Il pona
Hroro 3a 2-it cemecTp 53,9




MexaHnueckue  XapakTepucTuku — u | 1-4 Hemenn 7
CBOWicTBa  marepuanoB.  McnbITaHus
MarepuaioB. Jlomyckaemble HaNpsKEHUS
U 3a11achl MPOYHOCTH.
Pactsokenne u cxarue. Hampspkennoe u | 5-8 7

§ neOpMUPOBAHHOE COCTOSIHUE B TOYKE | HEAETH

% YOPYroro Tena.

2 Cnpur u Kpy4YCHHE. [Tmockuii | 9-11 6
NOTIEPEYHBIN M3TU0 MPSIMBIX OPYCHEB. Heaenu
CioxHoe conpotuBieHue. | 12- 14 5,85
YcTounBOCTh CXKATBIX CTEpKHEU. | HEJEIn
ITpomonbHBIN H3rHO.

HTtoro 3a 3-ii cemecTp 25,85

Bcero: 168,6




5 Ilepevyenb yueOHO-METOAUYECKOT0 O0ecniedeHHs IJIsl CAMOCTOSITeIbLHOI
padoThI 00yYAOIIMXCS 1O AU CIHUIJINHE

CTyneHTbl MOTYT HpPH CaMOCTOSITEIbHOM H3Yy4YEHHH OTAEIbHBIX TEM M BOIPOCOB
JTUCIUIUIMH TIOJb30BaThCS y4EOHO-HATTISAHBIMU TOCOOHMSIMH, Y4eOHBIM 00OpyJOBaHHUEM U
METOJIMYeCKUMHU pa3paboTkamu Kadeapsl B pabouee Bpems, ycraHoBieHHoe IIpaBunmamu
BHYTPEHHETO pacropsika paboTHUKOB.

Y4eOHo-mMeTonuueckoe obOecreyeHrue sl CaMOCTOSTEIbHONH paboThl O0yYarommxcs
10 TAHHOW JUCIUTUIMHE OPTaHU3YeTCS:

OubIUOmMeKol yHugepcumema.

° Oubnuoreynpli  (HOHA  YKOMIUIGKTOBAaH  y4eOHOW, METOJWYECKOW, HAydHOM,
IIEPUOMYECKON, CIIPAaBOYHOM U XYJOKECTBEHHOM JIMTEpaTypod B coorBeTcTBUU ¢ YII m
nanHoi PIT;

. UMEETCSl JOCTYIl K OCHOBHBIM HH(OPMAIIMOHHBIM 00pa30BaTEIbHBIM pecypcam,
nH(popMalMOHHON 0a3ze NaHHBIX, B TOM uncie oubanorpaduueckoii, BO3MOXKHOCTBIO BBIXOA
B MHTepHeT

Kkagheopoii.
. myTeM o0ecnedeHus] JOCTYIMHOCTH BCEr0 HEOOXOIUMOro y4eOHO-METOJUYECKOTOo M
CIIPAaBOYHOI'0 MaTepuaa;
. MyTeM MpPEIOCTaBICHUSI CBEACHUA O HaJIMYUU Y4eOHO-METOIUYECKOW JHUTEpaTyphl,

COBPEMEHHBIX ITPOTPAMMHBIX CPEJICTB;

J yTeM pa3paboTKu:

- METOAMYECKIX PEKOMEH/IAINi, TOCOOHIA 10 OpPraHU3aluy CAMOCTOSTEILHON PabOTHI

CTY/ICHTOB;

- 3aIaHUH U1l CAMOCTOSITEIIbHOM PadOTHI CTY/ICHTOB;

- BOIIPOCOB K 3aueTaM;

- METOANYECCKUX y'I(aSaHI/H\/JI AT MPAKTHYCCKUX U CaMOCTOATCIIBHBIX pa60T UT.O.
munozpagueii ynugsepcumema:

. MOMOIIlb aBTOpPaM B IOATOTOBKE M HU3JaHUM HAy4YHOW, Y4eOHOH M METOIMYECKON
JIUTEPaTypBhl;
. YIOBJIETBOPEHUE NMOTPEOHOCTH B THPAKUPOBAHUM HAYUYHOH, yUeOHOW U METOAMYECKOMN
JIUTEpaTypHl.

6 Oopa3oBaTeIbHbIE TEXHOJIOTMH. TeXHOJOrHN HCTIOIB30BAHUS
BOCIIUTATEIbHOTO MOTEHIIAAJIA TUCIIUTLITMHBI

Peanu3aiuss ~ KOMIIETEHTHOCTHOTO  MOAXOAAa  MPEAyCMaTpUBAaeT  IIMPOKOE
WCIIOJIb30BaHWE B 00pa30BaTEIbHOM TMPOIECCE AaKTUBHBIX M HWHTEPAKTUBHBIX (PopM
MPOBEJICHUS 3aHATHI B COUETAaHUHM C BHEAYIUTOPHOW paboTol C 1enbio (HOPMUPOBAHUS
YHUBEPCATBHBIX, OOMENpO(ecCCHOHATBHBIX H  MPO(PECCHOHAIBHBIX  KOMITETCHITHI
oOydaromuxcsi. B paMkax AUCHMIITUHBI MPEIYCMOTPEHBI BCTPEYH C MPEACTABUTEISIMU
POCCHICKUX W 3apyOEKHBIX KOMITAHWW, MAacTep-KIACChl DKCIEPTOB M CIEIUATNCTOB B
obnmactu Mexarponuku u podororexHuku (OAO «ABmaBToMaruka uM. B.B. TapacoBay,

HUII (r. Kypck) ®I'VIIT «18 IHUU»MO PD, AO «kKDA3», OAO «Kypckxenm.py» u 1ip).

Tabnuna 6.1 — IHTepakTUBHBIE 00pa30BaTeIbHBIE TEXHOJIOTUHU, UCTIOIh3YyEeMbIE PH
MPOBEJICHUM ayIUTOPHBIX 3aHITUN

Ne HaunmenoBanue paznena (Jrlexunn, Hcnonbp3yemble
IPaKTUYECKOT 0 WIH 71a00paTOPHOTO MHTEPAKTUBHbBIE

O0BéM,
gac.
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3aHSTHS). o0Opa3oBaTenbH
bI€ TEXHOJIOTUU
1 2 3 4 5
1 VYpaBHeHUs paBHOBECHS TPOU3BOJILHOM MynbpTUMenuitHas 2
MIPOCTPAHCTBEHHOM CUCTEMBI CHUII. MIPE3CHTALIHSL.
o 2 OrnpeneneHne KHHEMAaTUYECKUX XAPaKTEPUCTUK MynbTumenuiitHas 2
5 IIPH Pa3IMYHBIX CIOCO0aX 3aJaHuMsI IBHIKECHUSI. MIPE3CHTALIHSL.
= Onpenenennue CKOpOCTeR U yCKOpPEHUH Ipu MynbsTrmMe nuiiHas
3 3 | mrockom aBwmwkenuu. MCIL] u crtocoOsI ero MIPE3CHTAIHS. 2
- OTIpe/IeNIeHus.
4 OnpeneneHre CKOPOCTEN U YCKOPEHUI TPH MynbTUMenuitHas 2
CJI0’KHOM JBHUKEHUHU. MIPE3CHTALIHSL.
Hroro 3a 1-ii cemecTp 8
1 | 3akonsl nuHamuku. Auddepenunanbusie MynbTme nuiiHas
YpaBHEHUS JBUKEHUS TOUKHU. MIPE3CHTALIMS. 2
§ 2 OO61ue TeopemMbl AMHAMUKH. MynbTumenuitHas 2
2 MIPE3CHTALIHS.
Q 3 [TpuHIMIT BO3MOXXHBIX ITEPEMEICHUH 1 0011Iee MynbsTUMenuitHas 5
N YpaBHEHUE JUHAMUKHU MIPE3CHTALIMSL.
4 Vpasuenue Jlarpanxa Il pona MynbpTUMenuitHas 2
MPE3CHTALIMS.
Hroro 3a 3-ii cemecTp 8
Bcero: | 16

[IpakTuyeckas MOArOTOBKAa OOyYarOIUMXCA IPH  pead3alud  JUCLUILIUHbI
OCYIIIECTBIISIETCS IIYTEM IPOBENEHUS MPAKTUUYECKUX 3aHITUM, MpeaycMaTpUBAIOIIUX Y4acTHe
0o0yyaromuxcsi B BBIIOJIHEHUH OTAEIBHBIX JJIEMEHTOB paboOT, CBA3aHHBIX C Oyxaymei
po(hecCHOHANBHOM J1eATENbHOCTRI0O W HaIpPaBIEHHBIX Ha (OpMHUpOBaHME, 3aKperieHUuE,
pa3sBUTHE TMPAKTMYECKHMX HABBIKOB M KOMIIETEHLMII 1O HampaBiIeHHOCTH (TPOQUIIIO)
porpaMMsl OakajgaBpHara.

[IpakTuyeckas TMOArOTOBKAa  OOyYalrOIUMXCS MpH  peain3aludl  JUCIUILTUHbI
OpraHM3yeTcss B MOJENbHBIX YCJIOBUAX (00OpPYAOBaHHBIX (TIOJHOCTBIO WJIM YAacCTUYHO) B
NOJpa3CIICHUSIX YHUBEPCUTETA.

CopepxaHue TUCUUIUIMHBI 00J1a1a€T 3HAUUTEIbHBIM BOCIIUTATENbHBIM TOTEHIIUAIIOM,
IIOCKOJIBKY B HEM AaKKyMYyJUPOBAaH MCTOPUYECKUH W COBPEMEHHBI HAy4YHBIM OIBIT
yesioBedYecTBa. Peanusanysi BOCIUTATENBHOTO IMOTEHIMANa AUCLHUIIMHBI OCYIIECTBISIETCS B
paMKax eJMHOro o00pa30BaTEJbHOTO U BOCIMTATENBHOIO Mpolecca M CHOCOOCTBYET
HENPEpPhIBHOMY Pa3BUTHUIO JIMYHOCTH KaXJaoro oOyvaromierocs. JIucuuminHa BHOCHUT
3HaYMMbI BKJIax B (QOpMHpOBaHHE NPOPECCHOHATBHONM  KYJIBTYphl OOYYarOLIMXCS.
CopepxaHue JUCHUIUIMHBI  CHOCOOCTBYET MPOQPECCHOHANBHO-TPYAOBOMY  BOCHHUTAHMIO
o0yJaromuxcs.

Peanu3zanus BocnuTaTebHOrO NOTEHIMANA JUCIUILIMHBI [T0/Ipa3yMEBAeT:

— IeJICHANPaBJICHHBIA 0TOOD MperoiaBaTesieM U BKIIIOYEHHE B JIGKLIMOHHBIM MaTepHa,
MaTtepuan Uil TNPaKTHUECKUX 3aHATUH COJEp)KaHHs, JAEMOHCTPUPYIOLIETO OO0YyYarouuMCs
00pasIpl HACTOSIIETO HAYYHOTO MOJBI)KHHYECTBA CO3JATENe W TpEICTaBUTENCH JTaHHOU
OTpaciy HayKH M NPOU3BOJACTBA, BBICOKOI'O MPO(ECCHOHATM3Ma YUYEHBIX M NpeAcTaBUTENeH
MIPOU3BOJICTBA, MX OTBETCTBEHHOCTH 3a pE3yNbTaThl M TMOCIEACTBUS JAEATEIbHOCTH JUIsS
YyeJoBeKa M 0OlIlecTBa; MpUMEpbl MNOUIMHHOW HPAaBCTBEHHOCTH JIIOJEH, MPHUYACTHBIX K
Pa3BUTHIO HAYKH U MPOU3BOJICTBA;
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— TIpUMEHEHHE TEXHONOrud, (GopM U METONOB MpPENoAaBaHUs JUCLMILUIMHBI,
MMEIOIIMX BBICOKUI BOCITUTATENBHBIN A((EKT 3a CYET CO3/1aHuUs YCIOBHUM I B3aUMOICHCTBUS
oOyyaromuxcst ¢  IpernojasaresieM, JIPYTMMH  OOYyYaroLIMMMCA,  MPEACTaBUTEISIMU
paboronareneii (komaHgHas paboTa, MPOEKTHOE oOydeHHe, pa3zdop KOHKPETHBIX CHTYalluH,
peleHe KeicoB, MacTep-KJIacchl U Jp.);

— JWYHBIA TpUMEp MpenojaBaTess, JAEMOHCTPALMI0O HM B  00pa30BaTEIbHOM
JESTeIbHOCTH M OOIIEHWH C OOydJalolmMMHUCS 3a paMKaMu 00pa3oBaTENbHOTO Mpolecca
BBICOKO# 00111e# ¥ po(hecCHOHATBHON KYJIbTYPHI.

Peanmzanusi BOCHHUTATENBHOTO MOTEHIMANA JUCHUIUIMHBI HAa YYEOHBIX 3aHATHAX
HalpaB/ieHa Ha IOJJIep)KaHUE B YHHUBEPCHUTETE €AMHOH pa3BuBarolleldl 00pa30BaTEJbHOM U
BOCIIMTATEIbHONW Cpelbl. Peamu3anus BOCHMTATENbHOIO NOTEHLHUANA AUCLUIIMHBI B XOJE
CaMOCTOSITENIbHOW ~ paboThl ~ OOydarolMXCsl ~ CIOCOOCTBYET — Pa3sBUTHIO B HHUX
LIEJIEYCTPEMIIEHHOCTH, WHUIMATUBHOCTH, KPEAaTUBHOCTH, OTBETCTBEHHOCTH 3a PE3YJbTaThl
cBOEH pabOThl — Ka4eCTB, HEOOXOAUMBIX JJIsl YCIEIIHON COLMAINU3aluu U NPo(ecCHOHATBHOTO

CTaHOBJICHHUA.

7. ®OHI OLEHOYHBLIX CPeICTB /i NPOBeJAeHHs] NPOMEXKYTOYHOH AaTTecTaAllUM
o0yyarommxcsi o JMCHUIINHE
7.1. Ilepeyenb KOMIIETEHUHMI ¢ YKa3aHUeM 3TanoB ux (opMHUpPOBaHMHU B Ipolecce
0CBOeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon u conepxanue

Oransl GopMUPOBAHUS KOMIIETCHIIUN M TUCITUTUIMHEI (MOTYIIN),
MIPU U3Yy4EHUH KOTOPBIX (hOPMUPYETCS JaHHA KOMIIETEHITHS

KOMIIETEHLINU HaYyaJIbHBIN OCHOBHOM 3aBEPIIAIOIINN
1 2 3 4

° OIIK-1. Crocoben | Beicmras Teopus CunoBbie
PUMEHSITh MaTeMaTHKa. ABTOMAaTUYECKOI0 JJIEKTPOHHBIE
ecTeCTBeHHOHayuHble  © | Mexanmuka; yIIpaBIICHHUS. YCTPOWCTBA B
OOLIEH)KEHEPHbIE Xumus. Pusuka. KomnbrotepHsie MKXaTPOHUKE.
3HAHHUS, MeToabl | TexHoyorus CUCTEMBI HckyccTBeHHBIN
MaTeMaTH4YeCKOro KOHCTPYKLIMOHHBIX | MAaTEMaTUYECKOTO UHTEJJIEKT B
aHaM3a U | MaTepuasos. MOJEIIMPOBAHUS. MEXaTPOHHUKE U
MOJIECJINPOBAHUS B | MarepuanoBeneHn | DneKTpoMexaHH4ecKue | poOOTOTEXHHKE.
npodeccuoHaIbHON e. Jleranu Y MEXaTPOHHBIE [IpoexTupoBanu
JIEATEITbHOCTH: MEXaTPOHHBIX CUCTEMBI. € MEXaTPOHHBIX
> OIIK-1.1. MOAyJiel, poOOTOB | DJIEKTPOHHBIE cuctem. YUPC.
Hcnons3yer U UX yCTpOWCTBA U
MaTeMaTUYECKU anmapar | KOHCTPYHPOBAHHUE. | CXEMOTEXHHKA B
JUISl ONACAHMS, aHaIu3a U MEXaTPOHHUKE.
MOJEIINPOBAHUS KommnsrorepHoe
MEXaTPOHHBIX u YIIPaBJICHUE
POOOTOTEXHUYECKUX MEXaTPOHHBIMU
CUCTEM; CUCTEMAMH U
> OIIK-1.3 poboramu. OCHOBBI
Hcnons3yer 3akoHBI U MEXaTPOHMKH U

MOJIOKEHUS MEXaHUKH B
cBoel mpodeccruoHanTbHON

POOOTOTEXHHKH.
MexaHnuka poOOTOB.
VYyeOHas mpakTHKa:
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JACATCIIbHOCTH.

Hay4HO-
MICCJICIOBATEIbCKAs
pabora (moyueHue
IIEPBUYHBIX HABHIKOB
HAY4HO-
FICCJIEIOBATEIIbCKON
paboThI).

OOBEKTHO-OPHEHTUPOBAHHOE

IPOrpaMMHPOBAHHE B MEXaTPOHUKE.

o OIIK-4. Crioco6en | Mexanuka. KomnbrotepHsbie HckyccTBeHHBIN
UCTIOJIb30BaTh KomnbrotepHas CHCTEMBI UHTEIJICKT B
COBpPEMCHHBIE rpaduKa ¥ OCHOBBI | MAaTEMaTHYECKOTO MEXaTPOHHKE U
UH(POPMALMOHHbIE CAIIP. MOJIEITMPOBaHUSL. POOOTOTEXHHUKE.
TEXHOJIOTUH u OcHoBbl MexaTpoHUKH | CHIOBBIE
NpOTPaMMHBIE  CPEICTBA U pOOOTOTEXHUKH. AJIEKTPOHHbBIE
npu MOZETHPOBAHUH Mexanuka poOOTOB. YCTPOKCTBA B
TEXHOJIOTUIECKUX MuxkponporeccopHast MEXaTPOHUKE.
IPOLIECCOB: TEXHUKA B [TporpammHuoe
> OIIK-4.2. MEXaTPOHUKE U obecnieucHue
Hcnonb3yer POOOTOTEXHHUKE. MeXaTPOHHBIX
UH(POPMALOHHEIE Cucremsl CUCTEM U
TEXHOJIOTUH npu aBTOMATH3MPOBAHHOTO | POOOTOB.
MO/JICIIMPOBAHUH IPOEKTUPOBAHUS OcHOBBI
TEXHOJOTUYECKUX AJIEKTPOHHBIX IPrOHOMHKH U
IPOIIECCOB. KOMITOHEHTOB POOOTOB. | An3aiiHa

VY4eOHast mpaKTHKa: po6OTOB.

Hay4HO-

HCCIIeI0BATENBCKAS

paboTa (omyueHue

MEPBUYHBIX HABBIKOB

Hay4HO-

HCCIIEN0BATENbCKON

paboThI).
o OIIK — 6. | MexaHuka. OcHoBbl MexaTponuku | YHUPC.
Cnocoben pemarh U pOOOTOTEXHUKH. IIponsBoacTeeH
CTaHJapTHBIC 3a7a4un Vuebnas Hast
npodeccuoHaTBHON O3HAKOMUTEbHAs TEXHOJIOTUYecKa
JIEITEIIbHOCTH Ha OCHOBE MpakThKa. YueOHas st (MPOEKTHO-
HMH()OPMAIIHOHHON u NpaKkTUKa: HAy4HO- TEXHOJIOTHYECKa
o6ubnmmorpaduueckont WCCIIeI0BATENBCKAs s1) TIPaKTHKA
KYJBTYPHI C IPUMEHEHUEM pabota (monyueHue
UH(POPMAIMOHHO- MIEPBUYHBIX HABBIKOB
KOMMYHHUKAIIMOHHBIX HaY4HO-
TEXHOJIOTHH. HCCIIEIOBATEILCKOU
o OITK-6.3. paboThI).

CocraBnseT OTYETHl IIO
AKCIIEPUMEHTAIbHBIM U
TEOPETHUECKUM
HCCICAOBAaHUSM,
IPaKTUYECKON
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JeSITeIbHOCTH B
COOTBETCTBUH c

yCTaHaBJIMBAEMBbIMHU

TpeOOBaHUSIMU

. OIIK-11. MexaHuka. Teopus [IporpammHuoe
Cnocoben pa3zpabarsiBats | Jeranu aBTOMaTHYECKOI0 obecrieyeHne

U IPUMEHSITh aJITOPUTMbI | MEXATPOHHBIX yIIpaBIICHUSL. MEXaTPOHHBIX

U COBPEMEHHbBIC MoOJynel, poOoToB | DIEKTpOMEXaHWYECKUE | CHCTEM U
(poBbIe TPOrpaMMHBIE | U UX U MEXaTpOHHEIE poOOTOB.
METO/IbI pacCueTOB U KOHCTPYUPOBAHHE. | CHUCTEMBI. [TpoexktupoBanu
IPOEKTUPOBAHUS ONeKTpOHHBIE € MEXaTPOHHBIX

OTJICTBHBIX YCTPOICTB H
MOJICUCTEM MEXaTPOHHBIX
U pOOOTOTEXHUIECKHIX
CHUCTEM C
UCTIOJIb30BaHUEM
CTaHapPTHBIX
UCTIOJTHUTEIILHBIX U
YIPaBISIONUUX YCTPOICTB,
CpEICTB aBTOMAaTHKH,
U3MEPUTENILHON U
BBIYMCIIATEIIBHOMN
TEXHHUKHU B COOTBETCTBHUHU
C TEXHHYECKUM 3aJIlaHHEM,
paspabaTbiBaTh HUGPOBHIC
QITOPUTMBI U TIPOTPAMMBI
yIpaBIeHUS
POOOTOTEXHHUECKUX
CHCTEM:

> OIlK-11.2
[TpousBoauT pacyer u
1o100p CTaHIapPTHHIX
UCTIOTHUTENbHBIX U
YIPABJSIIOLIUX YCTPOUCTB,
MEXaHHU3MOB, CPEJICTB
ABTOMATHKH,
U3MEPUTENBHON U
BBIYMCIIATEIIBHOMN
TEeXHHKHU;

> OIlK-11.3
Hcnons3yeT anropuTMsl U
METOABl ~ pacyeToB M
MPOEKTUPOBAHUS
OTZENBHBIX YCTPOWCTB M
MOJICUCTEM MEXaTPOHHBIX
u POOOTOTEXHUUECKHUX
CHCTEM.

YCTPOMCTBA U
CXEMOTEXHHUKA B
MEXaTPOHHKE.
MuxkponporeccopHas
TEXHUKA B
MEXaTPOHUKE U
pPOOOTOTEXHHUKE.
Kommberoreproe
yIpaBJICHUE
MEXaTPOHHBIMHU
CHCTEMaMHt 1
po6oramu. CucTembl
ABTOMATH3UPOBAHHOTO
IPOSKTUPOBAHHUS
AJIEKTPOHHBIX
KOMIIOHEHTOB POOOTOB.
VYyeOHast mpakTHKa:
Hay4HO-
UCCIIeJIOBaTEIbCKast
paboTa (omyueHue
TIEPBUYHBIX HABBIKOB
Hay4YHO-
HCCIIEN0BATENbCKON
paboThI).

CHCTEM.
HckyccTBeHHBIN
WHTEJJIEKT B
MEXaTPOHHKE H
pPOOOTOTEXHHUKE.

OOBEKTHO-OPHEHTUPOBAHHOE
MIPOrpaMMHPOBAHNUE B MEXaTPOHUKE
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*Branel 45 P Bcex ¢opm oby4eHuss ornpeaesnsoTcs 1o y4eOHOMy aaHy 04Hou @opmel 06yyYeHus

crieqy UMM 06pa3om:

Oran

VueOHbIi 1aH 04HO# HopMbI 00yueHMs/
CEeMEeCTp U3YUYCHHUS TUCITHIUTAHBI

Bakanaspuar Crenuanurer Maructparypa
Hayanvnouii 1-3 cemecTphl 1-3 cemecTphl 1 cemectp
OcHO8HOIL 4-6 cemecTpbl 4-6 cemecTphl 2 ceMecTp
3asepwarowyuti 7-8 cemecTphl 7-10 ceMecTpsI 3-4 cemecTp
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7.2 Onucanue nokas3arejed U KpuTepueB OLEHMBAHUS KOMIIETEHUMH HA Pa3JIMYHbIX
Tanax ux (popMupoBaHUsA, ONMCAHHUE KA OLIEHUBAHUSA

Kon ITokaszarenu Kpurepuu u nikana oneHUBaHUSA KOMIIETCHIIMN

KOMIIETEH | OLICHUBaHUS - _ _

el T — IToporoBslii ypoens | [IpoaBuHyTHIi Beicokuii ypoBeHb
(«yOBIETBOPUTENL | YPOBEHD («OTIMYHOY)
HBII1») («xoporioy)

1 2 3 4 5
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OIIK-1/
HavyaJIbHbBI

v

u

OIIK-1.1.
Hcnonb3yer
MaTeMaTH4ecK
Wi anmapar
JUTSL OTTIMCAHMS,
aHanu3a u
MOJIETUPOBAHU
s
MEXaTPOHHBIX
"
pOOOTOTEXHUY
€CKHUX CHUCTEM

«Y0BJIE€TBOPHUTEIb
HO» 3HATh:
OCHOBHBIC
MEXaHHUKO-
MaTeMaTHUYECKUe
METO/IbI
AQHAJIUTUYECKOTO U
KOMIIBIOTEPHOIO
pelieHus 3a1a4y
MOJIETTUPOBAHUS
JUHAMHUKU U
KHMHCEMAaTUKHU
MEXATPOHHBIX U
POOOTOTEXHUUECKUX
CHUCTEM.

«YI0BJIETBOPHUTEJIb
HO» YMeEThb:
dbopMynupoBath u

«Xopo1o» 3HATh:
OCHOBHBIE
MEXaHHUKO-
MaTeMaTHYECKUE
METOAbI
AQHAJINTUYECKOTO U
KOMIIBIOTEPHOT'O
pelieHns 3a1a4y
MOJEIIMPOBAHUS
JUWHAMUKHU U
KHMHEMAaTUKH
MCXAaTPOHHBIX U
POOOTOTEXHUUYECKUX
CUCTEM.

«Xopo1o» yMeThb:
(bopMynupoBaTh U
pelars 3a1a4u
MEXAHUKH U

«OTINYHO» 3HATH:
OCHOBHEIE
MEXaHUKO-
MaTeMaTU4eCKHE
METO/IBI
AHAJIMTUYECKOIO U
KOMITBIOTEPHOTO
perieHus 3a1a4y
MOJCIIUPOBAHUS
JTMUHAMUKHA U
KHHEMATUKHU
MEXaTPOHHBIX U
POOOTOTEXHHUYECKUX
CHCTEM.

«OTJIHYHO» YMETh:
(bopmMyupoBaTh U
peliaTh 3a1a4u

pelaTth 3a1a4uu HOCTPOEHHUS MEXaHUKH U
MEXAHUKH U MEXAHUKO— IIOCTPOCHHUS
IIOCTPOCHUS MaTeMaTUYECKUX MEXaHUKO—
MEXAHUKO— MOJIeNIeH, alcKBaTHO | MAaTEMATUYECKUX
MaTeMaTHYECKUX OIMCHIBAIOIIUX MoOJIeJIeH, aZleKBaTHO
MoJieIeH, aJlekBaTHO | pa3HOOOpa3Hble OIHCHIBAIOLINX
ONMCHIBAIOLIUX MEXaHUYECKUE pa3zHooOpa3HbIe
pa3sHooOpa3HbIe SIBJICHUS. MEXaHUYECKUE
MeXaHUYEeCKHe SIBJICHUS.
SIBJIICHUS. «Xopoio»
BJIaJI€Th: «OTINYHO»
«Y10BJICTBOPHUTE/Ib | HABBIKAMU BJIAJETh:
HO» BJIA/IeTh: HCIIOJIb30BAHUS HaBbIKaMU
HaBbIKaMU MaTEMaTHYECKOTO UCIIOJIb30BaHUs
MCIIOJIb30BaHUs anmnapara Jjs MaTeMaTH4eCKOTo
MaTEMaTHYECKOTO OINMCAaHU, anmnapara s
anmnapara JJs KMHEMAaTUYEeCKOT0o U | OIHMCAaHMUS,
OIMCAHHA, JUHAMHYECKOT O KMHEMAaTUYECKOTO U
KMHEMaTUYeCKOro U | aHalIM3a U JUHAMHYECKOTO
JUHAMHYECKOIO VICCIIEZIOBAHHUS aHaym3a u
aHayM3a u MEXaTPOHHBIX U UCCIIETOBaHMS
WCCIIEJOBAHMUS POOOTOTEXHUYECKHX | MEXaTPOHHBIX U
MEXaTPOHHBIX U CHUCTEM. POOOTOTEXHUYECKUX
POOOTOTEXHUYECKHUX CHCTEM.
CUCTEM.
OIIK-1.3 «Y10oBJIEeTBOPHUTENb | «XOpPOLIO» 3HATH: «OTIHYHO» 3HATH:
Ucnone3yer HO)» 3HATb: MOHATUS | TIOHATHUS U 3aKOHBI MOHSITHSI U 3aKOHBI
3aKOHBI U Y 3aKOHBI TEOPETUUECKON TEOPETUYECKON
MTOJIOKEHHUSI TEOPETUUECKON MEXaHHUKH, POJib MEXaHHKH, POJib
MEXaHHUKH B MEXAHHUKH, POJIb JUCLUIUINHBI KaK JTUCLMILIMHBI KaK
cBOEH MYCIIUIIIIMHEI KaK TEOPETUUECKON 0a3bl | TEOPETUUECKON 0a3bl
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npodeccronan
bHOM
NeSTeIbHOCTH

TEOPETUIECKON 0a3bI
€CTECTBEHHOHAYYHbI
X M IPUKJIATHBIX
JTUCIUILINH,

METOJIbI 1
MIPUHIIMIIBI
UCCJIEI0BAHUS
JBUKEHUS TeIl IpU
JIEUCTBUHU CHII U
MOMEHTOB.

«Y10BJIETBOPUTEJIb
HO» YMeTh:
dbopmynupoBaTh 1
pemarhb 3a1a4u
MEXaHHKH,
BO3HUKAIOIINE B
nporiecce MPOeKTHO-
KOHCTPYKTOPCKOM 1
WHOU
npoeCCUOHATBLHON
JIESITCIILHOCTH B
obnactu
MEXaTPOHHUKH H
POOOTOTEXHHKH.

«Y10BJICTBOPUTEJIb
HO» Buagers (W

Hmernb OIIBIT
AeSITeJIbHOCTH):
HaBBIKAMH
MPaKTUYECKOTO
HCIOIb30BaHUS
METOH0B i
MPUHIUIIOB
TEOPETUUYECKOUN
MEXaHUKH npu
peIIeHnn 3aJa4:
CHUJIOBOTO  pacuyera,
onpeeeHus
KUHEMAaTHYCCKUX
XapaKTePUCTUK  Tell
npu Pa3IUYHBIX
crocobax  3amaHus
JIBIDKCHUS,

OIMpCACIICHHA 3aKOHA
JBHXXCHUA
MaTCpHAJIBHBIX TCI U
MECXaHUYCCKUX

CHCTEM moa

€CTECTBEHHOHAYYHbI
X ¥ TIPUKJIQTHBIX
JHUCIHUILIINH,
METOABI U
TIPUHITUITBI
HCCIIENOBaHUSA
JBUKEHUSI TEJ IPU
JNIEUCTBUM CUI U
MOMEHTOB.

«Xopo1o» yMeThb:
(bopmMynHpoBaTh U
pelaTh 3a1a4n
MEXaHHKH,
BO3HUKAIOIINE B
npoIiecce MPOeKTHO-
KOHCTPYKTOPCKOM 1
WHOU
npodecCuOHATBHOMN
JeSITETbHOCTH B
obriactu
MEXAaTPOHHUKH H
POOOTOTEXHHKH.

«Xopomo» BJIAXETH

(vt MmeTh oMNBIT
JesATeJIbHOCTH):
HaBBIKAMH
PaKTUYIECKOTO
HCIIOJIE30BAHUS
METOJIOB u
MIPHUHITUTIOB
TEOPETUUYECKON
MEXaHUKH npu
pelieHUA 3aJau:
CWJIOBOTO  pacuera,
oTnpeaeNneHus
KHHEMATHYECKUX
XapaKTEPUCTHK  Tel
npu Pa3INnIHBIX
crocobax  3amaHus
JIBKEHNS,

ONPEACIICHUS 3aKOHA
JIBYKEHUS
MAaTepHAIbHBIX TEII U
MeXaHHYEeCKUX
CUCTEM
JIEUCTBUEM CHII.

non

€CTECTBEHHOHAYYHbI
X ¥ MIPUKJIQTHBIX
JUCLMILINH,
METOIBI U
TIPUHIIAITHI
HCCIIEI0BAHUS
JBUKEHUS TEJ TIPU
JNIEVCTBUU CUII U
MOMEHTOB.

«OTJINYHO» YyMETh:
(bopmynHupoBaTh 1
pemarhb 3a1a4n
MEXaHHKH,
BO3HUKAIOIINE B
nporiecce MPOEeKTHO-
KOHCTPYKTOPCKOM 1
WHOU
npodeCCUOHATLHON
JCSTEIILHOCTH B
obnactu
MEXaTPOHHKH H
POOOTOTEXHHKH.

«OTIanuHO»
BJIaJEeTh
Hmersn
JAesITeJIbHOCTH):
HaBBEIKAMH
MIPAKTUYECKOr 0
HCIIOJIb30BaHUS
METOJIOB n
MIPUHITUTIOB
TEOPETUYECKON
MEXaHUKH
peLeHnmn 3aJ1a4;
CUJIOBOTO  pacuera,
OIIPENCIICHUS
KHHEMaTHISCKHX
XapaKTEPUCTUK TN
npu Pa3IMYHBIX
crocobax  3agaHus
JIBUOKECHUS,
ONpPENCIICHUS 3aKOHA
NBIKEHUS
MaTepuaibHBIX TEN U
MEXaHUIECKUX
CHUCTEM
JIENCTBHEM CHIL.

(mmm
ONIBIT

pu

nmona
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NENCTBUEM CHUIL.

OIIK-4 /
HavyaJIbHbBI

v

u

OIlK-4.2
Hcnonb3yer
nH(pOPMAITOH
HbIE
TEXHOJIOTUH
npu
MOJIETUPOBAHU
u
TEXHOJIOTHYEeC
KHX IIPOIIECCOB

«Y10BJICTBOPUTEJIb
HO» 3HATh:
COBpPEMEHHBIE
nH(pOpMaIMOHHBIC
TEXHOJIOTHH U
MPOTrpaMMHBIE
CpeacTBa
MOJICTTUPOBAHUS
TEXHOJIOTHYSCKUX
MPOIECCOB,
MEXaHUUYECKUX
SIBJICHUM, MallliH U
MEXaHU3MOB.

«Y10BJIETBOPUTEID
HO» YMETh:
UCIIOJIb30BATh
COBPEMEHHBIE
[IpOrpaMMHBIE
CpeicTBa s
peanu3aiuu 3a1aq
MOJICTTUPOBAHHS,
UCCIICIOBAHHS
KHHEMATHKH 1
JUHAMUKU
POOOTOTEXHUYECKUX
N MCXAaTPOHHBIX
CHCTEM, a TAKXKE
TEXHOJIOTUYCCKUX
IPOIIECCOB C UX
[IPUMEHEHUEM.

«Y10BJIETBOPHUTEIb
HO» BJIaJieTh: (wiu
Hmemo onvim
oesameslbHOCHU):
HaBbIKAMU
HCIIOJTH30BaHUS
COBPEMEHHBIX
WH(pOpPMaAITMOHHBIX
TEXHOJIOTHI U
MIPOTPaMMHBIX
CPEACTB NpHU
MOJICIIUPOBAHUU U
UCCIIeI0BAaHUHT
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB, CPEJICTB

«Xopo110» 3HATh:
COBpPEMEHHbBIE
nH(pOpPMAaIMOHHbIE
TEXHOJIOTHH U
MpOrpaMMHBIE
cpeacTBa
MOJICIMPOBAHUS
TEXHOJIOTHYECKUX
MPOIIECCOB,
MEXaHUYECKHUX
SIBJICHUI, MallliH 1
MEXaHHU3MOB.

«XO0po110» yMeTh:
UCIIOJIB30BaTh
COBPEMEHHBIE
HpOorpaMMHBIE
CpeICTBa JUIs
pean3anyy 3anad
MOJIEIIMPOBaHUS,
UCCIICJOBAHUS
KMHEMAaTUKH U
JWHaMHUKH
POOOTOTEXHUYECKUX
1 MEXAaTPOHHBIX
CUCTEM, a TAKXKE
TEXHOJIOTMYCCKUX
IIPOLIECCOB € UX
IIPUMEHEHHUEM.

«Xopoio»
BJaaNeTh: (uiu
Hmemv onvim
deamenvHoCmu):
HaBBIKaMU
WCTIOIb30BAHMS
COBPEMEHHBIX
WH(POPMAITMOHHBIX
TEXHOJIOTHH U
MTPOrPaMMHBIX
CPEICTB MpHU
MOJICIMPOBAHUH U
HCCIE0BAHUH
MEXaTPOHHBIX
POOOTOTEXHUUECKUX
YCTPOMCTB, CPEACTB
aBTOMAaTH3AINH
TEXHOJIOTHYECKIX

«OTJIMYHO)» 3HATD:
COBPEMEHHBIE
MH(POPMALOHHBIE
TEXHOJIOTHH U
MporpaMMHbIE
cpeacTBa
MOJCIIUPOBAHUS
TEXHOJIOTHYCCKUX
MPOIIECCOB,
MEXaHUIECKUX
SIBIICHUI, MaIlIMH 1
MEXaHHU3MOB.

«OTIHYHO» yMETh:
HCIIOJIb30BaTh
COBPEMEHHBIE
IIPOrpaMMHBbIE
CpeacTBa JUist
peanu3anuy 3aaa4d
MOJIETIMPOBaHUs,
HCCIIEA0BAHUSA
KMHEMAaTUKU U
JUHAMHUKU
POOOTOTEXHUYECKHUX
1 MEXaTPOHHBIX
CHCTEM, a TAKXKE
TEXHOJIOTMYECKUX
IIPOLIECCOB C UX
MIPUMEHEHUEM.

«OTIAMIHO»
BJaajeTh: (uwiu
Hmemo onvim
0esAmenbHOCIUL):
HaBBIKAMH
HCIOJIL30BaHUS
COBpPEMEHHBIX
nH(pOpPMaAITMOHHBIX
TEXHOJIOTHI U
MIPOTPaMMHBIX
CPEJICTB MpHU
MOJICIIUPOBAHUH U
HCCIICIOBAHUN
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
YCTPOMCTB, CPEICTB
aBTOMAaTHU3aIuU
TEXHOJIOTHYECKHX
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aBTOMAaTHU3AINHU MPOIIECCOB. IIPOLIECCOB.
TEXHOJIOTMYECKUX
IIPOLIECCOB.
OIIK-6/ OIIK-6.3. YaoBieTBOpUTEJIBH | «X0POLIO» 3HATH: «OTIHYHO» 3HATH:
ocHoBHOU | CocraBisieT 0 3HaTh: -OIIpECIICHUS OIpeICIICHHS
OTYETHI MO onpeeaeHus MEXaHUYECKHUX MEXaHUYECKUX
SKCIIEPUMEHTA | OCHOBHBIX BEJIMYMH U UX BEJIMYMH, X
JILHBIM U MEXaHNYCCKUX 3HAYCHHEC MPHU 3HA4YCHHUEC, a TaK KC
TEOPETUYECKHA | BEJIMYWH, IOHUMAS MPOECKTUPOBAHUU METOBI
M UX CMBICI U COCTaBJICHUH MaTCMATHICCKOTO
UCCIIENOBAHNS | 3HAYEHHE IIPH OTYETOB TIO MOJICIMPOBaHHA
M, COCTaBIICHUU pe3ysbTaTaM 1o MEXATPOHHBIX
MIPAaKTUYECKOW | OTYETOB IO sKcrepuMeHTanpHer | CHCTCMs
- ME€TOIbI, CTPYKT
NESATEIBHOCTH | pe3yJbTaTaM 1o M U TEOPETUUYECKUM (be OJbL, CTPYKTYPY
u popm
B AKCIIEPUMEHTAJIbHBl | UCCIEAOBAHUAM, pMY
o IIPEICTABIICHUS
COOTBETCTBUH | M U TEOPETUUECKUM | MMPAKTHUYECKOU
MOJTYYEeHHBIX
c HCCJIEI0BAHMSM, JeATEIbHOCTH
. pE3yJIbTaToB B
YCTaHABIIMBAE | MPAKTHYECKOM - METO/JIbI
COOTBETCTBUU C
MBIMU JIeATEIBbHOCTH. odopmiieHus u
yCTaHABJIMBAEMBIMH
TpeOOBaHUSIMU MIPEICTABJICHUS
TpeOOBaAHUSIMU.
Y10BJIeTBOPUTEJIBH | II0OJTYy4YEHHBIX
0 YMeTh: €3yJIbTaTOB B
y pesy «OTINYHO)» yMeTh:
-I0JIb30BaThCS COOTBETCTBUU C
. - IOJIb30BATHCS
MPaBOYHOU TaHaBJIMBACMBIMHU .
CHPaBOTHON ye Z aBJIBac CTIpaBOYHOMH
JUTEPATypou U TpEOOBAHUSIMU. THTepaTYpOii I
HOPMATHBHBIMH HOPMAaTHUBHBIMU
JIOKYMEHTaMU IIpU «Xopo1o» yMeThb: JOKYMEHTaMH [IpH
BBIOODE -[10JIb30BAThCS BBIGOpE
JAHHBIX IS CIIpaBOYHOMU pALMOHABHBIX
MaTeMaTHYICCKOI'O HI/ITepaTypOfI n METOJ0B pacueTa
OIMUCaHUuA HOPMAaTUBHBIMHA MeEXaTPOHHBIX
MCXaTpPOHHBIX JOKYMECHTaMU IIpU CUCTEM U MOHyﬂeﬁ B
KOHCTpYKLII/Iﬁ " ux BI>I60pe HauOoIee COOTBETCTBHU C
AIIEMEHTOB paloOHaIBHBIX TEXHUYECKUMHU
METO/IOB pacyera YCIIOBHSIMU;
«Y10BJIETBOPHUTEIb | MEXaTPOHHBIX - BBITIOJTHSATH
HO» BJIaJieTh: (wiu | CHCTEM U MOAYJEH; | SKCIIepUMEHTAIbHbIE
Hmemp onvim - HHTEPIIPETUPOBATh | U
oeamenbHOCmU): MOJIyYeHHbIE TEOPETHYECKUE
- HaBBIKAaMU pe3yabTaThI, HCCJIEIOBAHMS,
HCIIOJIb30BaHUS COCTAaBJISITh U UHTEPIPETUPOBATH
COBPEMEHHBIX 3alMINATh OTYETHI. | MOJTyYEHHBIE
KOMITBIOTEPOB U pe3yabTaThI,
WH(pOPMAITMOHHBIX COCTaBJISATH H
TEXHOJIOTH npu «Xopoio» 3allMIIATh OTYETHI.
COCTaBJICHUH Biaaaerh: (wiu
OTYETOB 110 Hmems onvim
pe3yJpTatam deamenvHoCmu): «OTAIUYHO»
AKCIEPUMEHTAIIbHBIX | - HABBIKAMHU BJaajeTh: (wiu
1 TEOPETUUYECKHUX WICTIOJTb30BaHMS Hmems onvim
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HCCIIeIOBaHUIMA,
MPaKTUYECKOU
JIeATEIbHOCTH.

MH(POPMAIMOHHBIX
TEXHOJIOTUI TIPH
COCTaBJICHUU
OTYETOB I10
pe3ysibTaTam
9KCIIEPUMEHTAIBHBIX
U TEOPETUUECKUX
HCCJICTIOBaHUM,
MPAaKTUYECKOMN
JESATENbHOCTH

- HaBbIKaMU
MIPUMEHEHHE
TUTIOBBIX
AITOPUTMOB U
CTaH/IaPTHBIX
MPUKJIIATHBIX
POrPaMMHBIX
CPEICTB

B COOTBETCTBUH C
TEXHUYCCKUMU
YCIOBUSIMU U
IPEJICTaBIATh
HOJy4YeHHbIE
pe3yJIbTaThl ¢
MOMOIIbIO
COBPEMEHHBIX
CEPBHCOB CETH
HHtepHer.

OesAmenbHOCmU):
HCIIO0JIb30BaHUs
MH(POPMAIIMOHHBIX
TEXHOJIOTHI TIPHU
COCTaBJICHUU
OTYETOB 11O
pe3yibTaTam
SKCIIEPUMEHTAIIbHBIX
Y TEOPETUYECKHUX
HCCIICIOBAHUIA,
MPAKTUYECKOU
NEeSATEIbHOCTH

- HAaBBIKaMH
COCTaBIICHHS
AJITOPUTMOB
pacueToB u
HCCIIEJOBAHUN
0a30BbIX MMAPaMETPOB
B COOTBETCTBHU C
3aJJaHUEM H C
TIOMOIIIBIO
CTaHJapTHBIX
IMPUKIIaAHbIX
IPOTPaMMHBIX
CpeHCTB;

- IPECTABIATh
MOJTy4EeHHBIC
pe3ybTaThl
HCCIIeI0BaHMi C
MIOMOIIIBIO
COBPEMEHHBIX
CEpPBUCOB CETU
WurepHer.

- HHTEPIPETHPOBATH
MOJy4YEeHHBIC
pe3yibTaThl,
COCTaBIISITh U
3alMIATh OTYETHI.
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OIIK-11/
HavyaJIbHbBI

v

u

OIIK-11.2
[IpousBogut
pacyer u
oabop
CTaHJAPTHBIX
HCITOJIHUTEIBH
BIX U
YIPaBIISIOLINAX
YCTPOMCTB,
MCXaHHU3MOB,
CpEACTB
aBTOMATHKH,
HU3MEPUTEIBHO
Hu
BBIYHCIIMTENILH
OM TEXHUKHU

«YZIOB.]'ICTBOPHTCJILH
0» 3HATh:

METOAbI
UCCIICTIOBAHMSI
CHUCTEM CUJI, MCTOIbI
pelieHHs 3aa4
JUHAMHUKU n
KUHEMATHKH
MCXAaHHUYCCKHUX,
MeXaTPOHHBIX u
POOOTOTEXHUUECKUX
CHCTEM.

«Y10BJIETBOPUTEJIb
HO» YMETh:
MIPOU3BOJUTH PACUET
1 1oa0o0p
CTaHJAPTHBIX
WCIIOJTHUTEIIbHBIX
YCTPOUCTB U
MEXaHU3MOB,
HCIIOJIb3YEMBIX B

«Xopo1o» 3HATh:

METO/IbI
UCCIICIOBaAHHUSI
CHCTEM CHJI, METO/IbI
pereHus 3a7a4
JTMHAMHUKH u
KHNHEMAaTHUKHN
MEXaHUYIECKHUX,
MCXAaTPOHHBIX u
POOOTOTEXHHUECKUX
CHCTEM.

«Xopouio» yMeThb:
IIPOU3BOJIUTD
pacyeTt u moadoop
CTaHJapTHBIX
UCTIOJTHUTEIIbHBIX
YCTPOMCTB U
MEXAHU3MOB,
UCIIOJIb3YEMBIX B
MEXaTPOHHBIX U

«OTJIUYHO» 3HATDH:

METO/IbI
UCCIICIOBAHHS
CHCTEM CHJI, METO/IbI
pelIcHHsI 3aaa4
JTMHAMHUKH u
KHHEMAaTUKUu
MEXaHUYECKUX,
MCXAaTPOHHBIX n
POOOTOTEXHUUECKUX
CHCTEM.

«OTIHYHO» yMeTh:
IIPOU3BO/IUTH pacueT
1 10100
CTaHJApTHBIX
MCIIOJIHUTENIbHBIX
YCTPOWCTB U
MEXaHHU3MOB,
UCIOJIb3yEMbIX B
MEXaTPOHHBIX U

MEXaTPOHHBIX U POOOTOTEXHUYECKUX | POOOTOTEXHUUYECKHX
pPOOOTOTEXHUYECKHX | CHCTEMaX. CHCTEMAX.
CUCTEMaX.
«Xopoio» «OTINYHO»
«Yooenemeopumen | paagernb: BJIA1€Th:
bHo» énadems (unu | (uiu Hmemo onoim | (uru Hmemo onvim
Hmems onvim deamenvHoCmuU): desamenvHoCmuU):
oeamenbHOCmU): HaBBIKAMH pAacyeTa U | HaBbIKAMU pacyera u
HaBBIKAMHU pacdeTa M | moxbopa noxdopa
nonbopa MCXaHMYCCKHUX MCXaHMYCCKUX
MEXaHHYCCKUX KOMIIOHEHTOB KOMIIOHEHTOB
KOMITOHCHTOB MEXaTPOHHBIX U MEXaTPOHHBIX U
MEXaTPOHHBIX U POOOTOTEXHUYECKUX | POOOTOTEXHUUYECKHX
POOOTOTEXHUYECKUX | CHCTEM. CHCTEM.
CUCTEM.
OIIK-11.3 «Yooenemeopumen | «Xopowo» snamep: | «Omauuno» 3namo:
Wcnone3yer bHO)» 3HAMDb: COBPEMEHHBIE COBpEMEHHBIE
QITOPUTMBI U | COBPEMEHHBIE HOJIXOJBI U MOJIXOJIbI U
METOBI MOAXOMABI U uudposbie uupoBbIe
pacueToB U ¢ poBsIe IIpOrpaMMHBIE IpOrpaMMHBIE
MIPOEKTUPOBAH | IPOrpaMMHBIE METO/Ibl pacuera u METO/Ibl pacueTa U

Usl OTJEIIbHBIX
YCTPOICTB U

METO/bI pacueTa u
BbIOOpPA OTNIETBHBIX

BBIGOpa OTACIBbHBIX
KOMIIOHCHTOB "

BBI60pa OTACIBbHBIX
KOMIIOHCHTOB "

MIOJICUCTEM KOMIIOHEHTOB U y3JI0B MEXaTPOHHBIX | Y3JI0B MEXaTPOHHBIX
MEXaTPOHHBIX | Y3JIOB MEXAaTPOHHBIX | U u

u u POOOTOTEXHUYECKHX | pOOOTOTEXHUYECKHX
poOOTOTEXHUY | POOOTOTEXHUYECKUX | YCTPOMCTB. YCTPOMCTB.

€CKHX CHCTEM | YCTPOMCTB. «Xopouwion» ymemn: | «Omauuno» ymemas:
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«Yooenemeopumen
bHO» YMemb:
pa3zpabaThIBaTh
MEXaHHUKO-
MaTeMaTUYECKHe
MOJICIIH, aJICcKBaTHO
OTpaKaroIue
OCHOBHBIE CBOWCTBA
paccMaTpuBaeMbIX
SIBICHUH B
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
CHCTEMax.
«Yooenemeopumen
bHO» énadems (uiu
Hmemo onvim
0eaAmenbHOCMUL):
HaBBIKAMH pacyeTa 1
HCCJICIOBAHMS
MaTeMaTHYeCKUX
MoJeen
MEXaHUYECKHUX
SIBIICHUU B
OT/ACIBHBIX
MEXaTPOHHBIX
YCTPOMCTBAX U
POOOTOTEXHHYECKHUX
MOJICCTEMaX C
MIPUMEHEHUEM
COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTHH.

pa3pabaTbIBaTh
MEXaHUKO-
MaTeMaTHYeCKHE
MOJIEJH, aJIeKBaTHO
OTpakaroIue
OCHOBHBIE CBOMCTBA
paccMaTpruBaeMbIX
SIBJICHUH B
MEXaTPOHHBIX U
POOOTOTEXHHUECKUX
CUCTEMaX.

«Xopouwio» enademon
(unu Hmemo onvim
OeaAmenbHOCMU):
HaBBIKAMH pacueTa u
WCCIICIOBAHMS
MaTeMaTHIECKUX
MoJeiei
MEXaHHYECKUX
SIBJICHUM B
OT/ACIBHBIX
MeXaTPOHHBIX
YCTPOMCTBAX U
POOOTOTEXHUUECKHUX
MOJICUCTEMAX C
pUMEHEHUEM
COBPEMEHHBIX
UH(GOPMaIMOHHBIX
TEXHOJIOTUM.

pas3pabarbIBaTh
MEXaHUKO-
MaTEeMaTHYECKHE
MOJIEIH, aJICKBATHO
OTpaXkaroIue
OCHOBHBIE CBOMCTBA
paccMaTpuBaeMBbIX
SIBJICHUI B
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
cucTeMax.

«Omauynoy
eéaoems (unu
Hmemsb onvim
oesmeslbHOCmU):
HaBBIKaMH pacueTa 1
HCCIICIOBAHUS
MaTeMaTHYSCKHUX
MoJIeJIei
MEXaHUIECKUX
SIBJICHUM B
OTAEIbHBIX
MEXaTPOHHBIX
YCTPOWCTBAX U
POOOTOTEXHUYECKUX
IMOJICUCTEMAX C
MIpUMEHEHUEM
COBPEMEHHBIX
MH(pOpPMAITMOHHBIX
TEXHOJIOTHH.
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7.3 TunoBble KOHTPOJIbHbIE 32JaHUS WM MHbIE MATEPHAJIbI, He00X0AUMBbIE 1JIA OLEHKHU
3HAHMI, yMEHUIl, HABBIKOB U (HJIH) ONBITA AeATeJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
(opMupoBaHus KoOMIeTEeHIIUI B IIpoIecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

Ta6ymma 7.3 - [acmopT KOMIUIEKTa OLIEHOYHBIX CPEJICTB JIJIsl TEKYIIETO KOHTPOJIS

No | Paznen (Tema) Kon TexuHonorus Ouenounble cpeacTBa | Onucanue
/T | JUCIUIUTAHBI KOHTpOJA | popmupoBanus | HaumeHO | NeNe IKan
HpyeMoun BaHHC 3aaHui OLICHUBaH
KOMIIETE ust
130002071
(wm eé
YacTH)
1 2 3 4 5 6 7
1 OIIK-1 | Jlexunn, KO 1-48
ITpakTaeckn
Cratyxa ggi-i SESHTHH CCKHC, | pp MV 1,5 CornacHo
- ) vV 1-4 Ta071.7.2
Ork-11 | CPC TECTBI KOMILJIEKT
2 OTIK-1 Jlexmuuy, KO 1-23
KiieMaTika OIIK-4 ggs;g;:emﬂe PP MYV 2,6 CornachHo
OIIK-6 ’ V-1-4 Ta051.7.2
ork-11 | ¢PC TECTHI Habop
3 Jlexmun, KO 1-76
IIpakTrnueckue
OIIK-1 3aHATHS, PP MYV 3,7
,Z[I/IHaMI/IKa 8g§:g .Ha60paTOpHI)Ie Vi1 C;Zgia;}lzo
3aHATHS, JIP MY 3,8 -
OIIK-11 CPC
TECTBI Habop
4 Jlexmuu, KO 1-41
TIpo4HOCTS 1 OIIK-1 IIpakTHueckue P MY 7
HAJIEKHOCTh OIK-4 | sansrus, CornacHo
OIIK-6 JlaGopatopurie | PP MY 8.9.10
3JIEMEHTOB 7 Tab1.7.2
KOHCTpYKITHit OIK-11 | s3ausrus,
CPC
TECTHI Habop

VYcnosuele o6o03HaueHusa: KO — xoHTponsHEIN onpoc, PP — pacuérnas pabota, JIP — mabopaTtopHas pabora,
MY — MmeToauueckne yka3aHHs K pacueTHBIM WM JTaOOpaTOpHBIM paboTam, Y — ydeOHOe mocobue u3 mepeyHs

OCHOBHOH y4eOHOH TUTEepaTypHI.

[Iprimeppl TUITOBBIX KOHTPOJIBHBIX 3aJaHUM JUISl IIPOBEICHUS

TCKYHICTO KOHTPOJIA YCIICBACMOCTH

KoHTposnbHbIii onpoc no pazaeny (teme) 3: «IuHamukay:

=

ChopmynupyiiTe onpeaeneHne KOJIMIeCTBa IBHKEHUSI CUCTEMBI.

2. Kak cBsi3aHO KOJIUYECTBO JB)KEHHS CUCTEMBI C BEJIUYMHON U HaIlpaBJICHUEM

CKOpOCTH ILIeHTpa macc?

3. Hanummute u chopmynupyiite Teopemy 00 U3MEHEHUH KOJIMYECTBA JABHKEHHS
cUCTeMbI B U pepeHInanbHON U B HHTErpajdbHOU (hOpMax B BEKTOPHOM BH/IE.
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4. Kak onpeaesnstoTcss MOMEHTBI KOJINYECTB ABUKEHHS TEJIa OTHOCUTENIBHO
JIEKapTOBBIX OCEH MPH BpallaTeIbHOM JIBUKEHUU Teja?

5. Cdopmynupyiite TeopeMy 00 N3MEHEHUH IJITaBHOI'O MOMEHTA KOJIMYECTB JABHKEHHUSI
MaTepUaIbHOW CUCTEMBI OTHOCUTEIBHO TOYKH U OTHOCUTEJIBHO OCH.

6. Ilouemy riaBHbII MOMEHT KOJUYECTB JIBUKEHUS CUCTEMBbI HETIOCPEACTBEHHO

3aBUCHUT TOJIBKO OT BHELIHUX CHJI?

Cdhopmynupyiite TeopeMy 0 JBH)KEHUU LIEHTPA Macc.

8. TloyeMy OZHHMMH TOJBKO BHYTPEHHUMH CHJIAMH (B OTCYTCTBUE BHEUTHUX CHJI)
HEBO3MO>KHO U3MEHUTh JIBUKEHUE LIEHTpa Macc?

9. [laiiTe onpezaeneHne NOTCHIUATBHON SHEPTHH MEXaHUYECKOH CUCTEMBI.

10. IlpuBenuTe npuMepsl HOTEHIMAIBHBIX CHIL.

~

Pacuernas pabora o pasneny (treme) 2: « Kunematuka:

Teno Bpamaercs OTHOCUTEIBHO HEMOABM)KHOW OCH C IOCTOSSHHOM WJIM NEPEMEHHOU
YIJIOBOM  CKOPOCTBO  ®  TO  3aKOHY,

A M B TpUBEIEHHOMY Ha pUCYHKE (IIpU 3HAKE MMHYC

i * HaIlpaBJIeHUE  NIPOTUBOIIOJIOKHO OKA3aHHOMY
Ha puUCyHKe). OTHOCHUTEIBHO 3TOrO Tela W3
HOJIOKEHUS A B NOJOXKEHHE B JBUXKETCA TOUKa
M, 3akoH e€ oTHOCHTENbHOTO aBMKeHus S=f(t)

I
[ ? WY 3aKOH U3MEHEHMS OTHOCHUTEIbHOM CKOpPOCTH

3h

Vom=f(t) koTOpoit Takxke wu3BecTeH. [l
U300paKEHHOT0 HA PUCYHKE MOJOXKEHHSI TOYKH,
COOTBETCTBYIOLIIETO  33/JlaHHOMY  MOMEHTY
BpeMeHH 1, ompenenuth ee  aOCONIOTHBIC
CKOPOCTb U YCKOpPEHHE.

o=3c!
S =80(2t%- £3) - 48, cM

t=lc; b=8cMm Tect no pasgeny (teme) 1: «CraTukay:

3ananue 1. EnnHuIel n3MepeHus CUibl?

A) Ilackanb b) Hetoton B)Barr
I') metp ) Jxoynb
3aganue 2. HaiiTu MOMEHTEI CHJI OTHOCHUTEJILHO TOUKH A.
c_a B b A

E

L
DCI

A)-F, —F;sina b) Fra+F;,b B) —F;'sina-(a+b)

I F, (a+b) 1) —F1-cosa

3aganue 3. YPaBHeHI/ISI PaBHOBECHS TNIOCKOM CXOJISIIIECH CUCTEMBI CHJT?

ZFe 2.y (Fe) =0 ZFkx—O
b)
ZFJ—o > my(F,)=0 ZF =0

ZF’— ZF =0
ZFe ZF =0
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3aganue 4. Yemy paBHa IPOEKILMS CUJI HA OCh?

A) IIPOU3BCACHUIO MOAYJIA CHUJIbI HA CHUHYC YyIjla MCXXAY HAIIPAaBJICHUAMU OCH U CHUJIBI

b) npousBeneHuio Moy 3TON CUIIBI HA KOCHHYC YIJla MEK/y HaIllpaBIEHUSIMU OCH U
CUJIBI

B) orpesky, 3akI04EHHOMY MEXAy HauajloM KOOPJIMHAT U MPOEKIMH KOHLA CUJIbI Ha
3Ty OChb

I") mpou3BeaeHUIO ATOM CUJIBI HA PACCTOSIHUS OT 3TOM CHJIbI 1O TAHHOW OCH

J1) MOMEHTY 3TOM CHJIBI OTHOCUTEIIBHOW ITOW OCH

Tect mo pazneny (teme) 4: «[IpoyHOCTh U HAIEKHOCTD AIEMEHTOB KOHCTPYKIIHIT»
Samanue 1.
Crioco6HOCTh TBEPOTO Tela (KOHCTPYKIIMU) COXPAaHSITh CBOE COCTOSIHUE PAaBHOBECHUS

HJIN ABUKCHUA ITPU BHCIITHUX BO3JICHCTBUSIX Ha3bIBACTCS:

Bapuanmer omeema.
A — BeIHOCTTUBOCTBI0; b — ycToitunBocThio; C — 3KeCTKOCThIO; I — MPOYHOCTHIO

3aganue 2.

Jlis cTepikHs, cXeMa KOTOPOro n300pakeHa Ha PUCYHKE, I P
HopMmasibHOe ycuine N B ceuenun 1-1 Oyzer:

Bapuanmur omeema:
1 - pacTATUBAOIINM U CKUMAIOIIIUM ip
2 - paBHO HYJIO
3 - pacTATHBAIOIIAM
4 - COKUMAIOTIIUM

3ananue 3.
B ceuenuu 1-1 xpyTauiuit MOMEHT IO MOJYJIIO PaBEH ...

3

—(1C 0

S

Bapuanmvi omeema.
A. My,=3M; B. My,=M; C. My,= 4M; 1. M= 2M,

3ananue 4.
B Touke 1 nonepeunoro ceuenust A-A 6anku A
JEHCTBYIOT ...

Bapuanmur omeema: 4. Jg &
A. HET HanpsHKEHUI;

b. nelicTByeT HOpMaJIbHOE HANIPSKEHUS G;
C - 1eHCTBYIOT HOPMAJILHOE G KacaTelbHOe T
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HaIpsHKEHNUS,
J1 - neicTByeT KacaTeJIbHOE T HaNpsHKEHUE.

ITonHOCTBIO OLCHOYHBIC MAaTCPHAJIbI 1 OLICHOYHBIC CPECACTBA AJIA ITPOBCACHUA TCKYIICTO
KOHTPOJIA YCIIEBACMOCTH IIPCACTaBJICHbBI B YMM 1o JUCLHHMITIIINHE.

TuroBkle 3agaHus 1JIsd IPpOBCACHUSA HpOMe)KYTO‘lHOfI arrecrauuu o6yqa10m1/1xc51

IIpomedxxcymounas ammecmayus 0 TUCIHHUILIMHE IPOBOAUTCS B (hopMe Kk3aMeHa B 1-M
U 3-M ceMecTpax, 3ayeTa BO 2-M ceMecTpe. OK3aMEHbl M 3aueT NpoBoAasTcs B (opme
TeCTUpOBaHUs (0JIAHKOBOTO M/ KOMITBIOTEPHOTO).

Jlis TeCTUpOBaHUS MCIOJIB3YIOTCSI KOHTPOJIbHO-U3MepHUTeabHble MaTepuansl (KHUM) —
3aJaHus B TECTOBOM (opme, cocTaBisitonire 0aHK TecToBbIX 3ananuil (bT3) mo nucuurumae,
YTBEP)KJCHHBII B yCTAHOBJICHHOM B YHUBEPCUTETE MOPSIKE.

[TpoBepsieMbIMU Ha MPOMEXKYTOUHOM aTTECTAlMU SJIEMEHTAMHU COJEPKAHUS SIBIISIOTCS
TeMbl TUCLMILIMHBI, yKa3aHHbIE B pasjelie 4 HacToAlled nporpaMMel. Bce TeMbl TUCIMITIMHBI
orpakenbl B KM B paBubix noisx (%). BT3 Bxmrouaer B cebst ve menee 100 3amanmii u
MIOCTOSTHHO TTOTIOJTHSIETCS.

JU1st IpOBEPKU 3HaHuli UCTIOIb3YIOTCS BOIIPOCH! U 3a/1aHUS B pa3InYHbIX (popMax:

-3aKPBITOH (C BBIOOPOM OJTHOTO MJIM HECKOJIBKHX MPABHIIBHBIX OTBETOB),

- OTKPBITOH (HE00X01MMO BIIMCATh IPABUIIBHBII OTBET),

- Ha YCTaHOBJICHUE COOTBETCTBHSI.

- Ha YCTaHOBJIEHUE NPaBUIILHON MOCIEI0BATEIBHOCTH;

-Kelic-3a1auu (IPOU3BOICTBEHHBIE, CUTYAllUOHHBIE U JIP).

Ymenus, Hnasviku (unu onvim OesamenbHOCMU) U KoMnemeHyuu TIPOBEPSIIOTCS C
MOMOIIIBI0 KOMIIETEHTHOCTHO-OPHEHTHUPOBAHHBIX 3a7a4 (CUTYallMOHHBIX, IPOU3BOACTBEHHBIX
WIA KEHCOBOTO XapakTepa) U Pa3IU4yHOrO0 BHUJA KOHCTPYKTOPOB. Pe3ynbTaThl MpakTHYECKOil
MOATOTOBKU (YMEHUsl, HABLIKU (UNU ONbIM O0esmelbHOCMU) U KOMNemeHyuu) TpOBEPSIOTCS C
MOMOIII0 KOMIETEHTHOCTHO-OPUEHTHUPOBAHHBIX 3a7ay (CUTYallMOHHBIX, IPOU3BOACTBEHHBIX
WM KeMCOBOTO XapakTepa) U pa3IuyHOro BUa KOHCTPYKTOPOBY.

Bce 3agaun sBnsroTcs MHOroXo0BbIMH. HekoTopble 3aaun, IpOBEpSIOLINE YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, SIBIISTFOTCS. MHOTOBAPHAHTHBIMU. YacTh YMEHHI, HABBIKOB
¥ KOMITETEHIIUH MPsSMO He OTpaXkeHa B (POpMYIMPOBKAX 3a]a4, HO OHU MOTYT OBITh IIPOSIBJICHBI
00y4aroIUMUCs IpU UX PEIICHUN.

B kax b1t Bapuant KM BkiIt04aroTCs 331aHUS IO KaXX10MY IIPOBEPSIEMOMY DJIEMEHTY
COJIepKaHUsI BO BCEX IMEPEUUCICHHBIX BHIIIE (hopMax M Pa3sHOTO YPOBHS CIOXHOCTH. Takoif
dopmar KM mno3Bonser OOBEKTUBHO ONpPEIETUTh KadeCTBO OCBOCHMS OO0YYaroLUMMMCS
OCHOBHBIX  DJIEMEHTOB  COJCpKaHWS  TUCHHMIUIMHBI ¥ yYpOBEHb  C(HOPMHUPOBAHHOCTH
KOMIIETECHLIUM.

[TpuMepsl TUTIOBBIX 3a4aHUM JJI1 IPOBEICHUS
MPOMEKYTOUHON aTTeCTAIIMU 00YyYarOIINXCS

3ananue B 3aKpHITON (hopme:
JIBrokeHre TOYKW 3amaHo ypaBHeHusmu: X = — 10sin(nt/2); Y = 10cos(nt/2).
OnpenenuTb TPACKTOPHUIO IBUKCHUS U MOJIOKEHHE TOYKU M B MOMEHT BpeMeHH tp = 07

3amanue B OTKPHITON (hopme:
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VYKaxuTe COCTABIAIONIME YCKOPEHUS MPHU PABHOMEPHOM KPUBOJHMHEHHOM IBUKECHHH
TOYKH:
a) a,=0ma,=0;
b) a,=0wua,#0;
) a#0wma,=0;
d) a,#0mua, #0.

3aI[aHI/Ie Ha YCTaHOBJICHHC HpaBHHBHOﬁ IIOCJICA0BATCIIbHOCTH:

HuddepennmanibHoe ypaBHEHHE A ONMKMCHIBACT , ypaBHeHnue B - | ypaBuenue C -
AE+2bi+k’x=0, (upu b>KkK); 1) CaoGomuble KONEOaHuUS;
B.%+2bi+k2x =0 (upn b>k): 2) 3aryxaromue KoneOaHus;
B. & +k*=H sin (pt+f) 3) BoIHyXIEHHbBIC KOJICOaHUS;

4) AnepuoanuecKkoe JBHKCHHE.

3aI[aHI/Ie Ha YCTAaHOBJICHHNC COOTBCTCTBUA:

A. Cuna A. KonuyecTBeHHas Mepa B3aMOJICUCTBUS TEIT,

B. A6comotrHo TBepmoe | B. Temo, oGmanmaromiee maccoi, pa3MepaMyd KOTOPOHW MOXKHO

TEJ0 npeHeOpeys;

C. MarepuanbHasi TOUKa C. Temo, paccrossHue MEXAYy JIOOBIMH TOYKAMU KOTOPOTO
HEU3MEHHO.

KomneTeHTHOCTHO-OprEHTUPOBaHHAs 3a7a4a:

[Moabémusii kpan Becom Q=20 kH umeeT BbuteT =5 M, mKMpHHa ero ocHOBaHUS AB = a
= 4 M. Bec nporuBoBeca, umeromiero gopmy kyba ¢ pedpom b=2 M, pasen P=5«kH. Llentp
TSDKECTH KpaHa HAaXOJUTCSA Ha BEPTHUKAJM, MPOXOMSIIeH yepe3 cepeauny otpe3ka AB. Haittu
HanOonbImi Bec G rpy3a, HOJHIMAaEMOro KpaHOM 0e3 ONPOKHJIBIBAHUS BOKPYT TOUKH 4

G

I
|
l
|
I i

T 1T =
A — i B 'P I
3 /T NV ‘u"*']!: 7%'/7'/7(
1 == @ —fe

ITonHOCTEIO OIICHOYHBIC MAaTCpUaibl W OLOCHOYHBLIC CpCACTBA [JIs TIIPOBECACHUA
HpOMe)KYTOQHOﬁ aTTeCTalnuu o6yqa101u1/1xc;1 IpCACTABJICHBI B YMM 1o JUCIIMITIIMHE.
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7.4 MeroanuecKkue MaTepHAJIbl, ONpeAessiloNie NMpoueIypbl OLEHUBAHUSA
3HAHUI, YMEHHUH, HABHIKOB WU (HJIHM) ONBITA [AEATEJIbHOCTH, XapPaKTePU3YHOLIUX
Tanbl POPMHUPOBAHUSA KOMIIETEHIIMH

[Ipouienypsl OllEHWBAaHWS 3HAHWN, YMEHHM, HABBIKOB U (WMJIM) OMBITA JIEATEIHHOCTH,
XapaKTEePU3YIOUIUX JTanbl (OPMUPOBAHUS KOMIICTCHIIMM, PEryJIUPYIOTCS CICAYIOMUMH
HOPMATUBHBIMH aKTaMU YHUBEPCUTETA:

— mnonoxenne II 02.016-2018 O OamIbHO-PEUTUHTOBON CHUCTEME OIICHUBAHUS
pe3ynbTaToB OOyYeHHS 1O JUCHHUIIIUHAM (MOIYJSIM) H TpPAaKTHKaM TIPU  OCBOCHHH
o0yJarmuMucs 00pa3oBaTeIbHBIX IPOTPaMM;

— METOJIMYECKHE YKa3aHUs, UCIOJb3yeMble B 00pa30BaTeIbHOM Mpoliecce, YKa3aHHbIC
B CITUCKE JINTEPATYPHI.

Jnst mexyweeo konmpons ycnesaemocmu 1O ITUCIHMIUIMHE B paMKax JIEHCTBYIOMIEH B
YHHUBEpCUTETE OaJsIbHO-PEUTUHIOBOM  CHCTEMbl IPHUMEHSETCS  CIEAYIOLUUH  MOPSIIOK
HAYMCIECHHS OaJIJIOB:
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dopmMa KOHTPOJIA

MuHuManbHBIA Ol

MaxkcuMalIbHBINA 0aJul

Oaim | mpuMevyaHue Oamt MpUMEYaHue
1 2 3 4 5
1 cemecmp
IIpakTueckue 3aHsATHS
KonTponbHblii onipoc no teme 1. 2 Brmonnawnn, nons 4 Bremonnawnn, nons
Tect o Teme 1. MPaBUIIbHBIX OTBETOB MPaBUIIbHBIX OTBETOB
menee 50% ooiree 50%
KoHTposbHbIl 0npoc 110 TEME 2 Beimonnun, 1o 4 Beimonnun, 1o
2. MPaBUIILHBIX OTBETOB MPaBUIILHBIX OTBETOB
TecT o Teme 2. menee 50% ooitee 50%
KoHTposbHBIH onpoc 1o Teme 3 2 Brimoanmi, nomus 4 Brimoanm, nois
Tect 1o Teme 3. MPaBUIIbHBIX OTBETOB MPaBUIILHBIX OTBETOB
menee 50% 6omee 50%
KoHTpoibHBIN 0mpoC 110 TeMe 2 Brimoanmi, nomus 4 Brimoanm, nois
4, MPaBUIIbHBIX OTBETOB MPaBUIIbHBIX OTBETOB
Tect mo Teme 4. menee 50% 6omee 50%
KoHTposbHBIl Onpoc 110 TEME 2 Beimonnaun, nois 4 Beimonnun, nois
5. MPaBUIILHBIX OTBETOB MPaBUJIILHBIX OTBETOB
Tect 1o Teme 5. menee 50% 6oiree 50%
KoHTposbHBIH onpoc 1o Teme 6. 2 Breimoanmi, nomus 4 Brimoanm, nois
Tect 1o Teme 6. MPaBUIIbHBIX OTBETOB MPaBUIILHBIX OTBETOB
menee 50% 6omee 50%
KoHTponbHBIl 0npoc 110 TeMe 4 Beimonnaun, nois 8 Beimonnaunn, noins
7. MPaBUJIbHBIX OTBETOB MPaBUJIbHBIX OTBETOB
TecT o Teme 7. menee 50% ooiree 50%
16 32
CPC 8 Pabora BeINoIHEHA C 16 Pabora BeImosiHEHA
(pacuerHas pabota mo remam 1- OIIMOKAMH, OTYET IMOJIHOCTHIO, B
4) IOJITOTOBJICH U CIaH YCTaHOBJICHHBIC
ociie CPOKH MOJrOTOBIIEH
YCTaHOBJICHHBIX U CIaH OTYET
CPOKOB, HETIOJTHOE
opopmiieHre
pacUeTHBIX CXEM
Hroro 24 48
ITocemaemocTtb 0 He nmpucyrcrBoBan Ha 16 MIPUCYTCTBOBAJI
3aHATUSIX HIIHM MCHEE ooitee uem Ha 80%
yeM Ha 20% 3aHaTuii 3aHATHH
DK3aMeH 0 HE BBIIIOJHEHO HU 36 BEPHO BBIMOJIHEHBI
OJIHO 3aJaHHE BCE 3aJaHHs
Hroro 3a 1 cemectp: 24 100
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MuHuManbHBIA Ol

MaxkcuMabpHBIA 0aiut

dopmMa KOHTPOJIA
Oayn | mpuMeyaHue Oamt NIPUMEYaHne
1 2 3 4 5
2 cemecmp
IIpakTueckue 3aHsATHS
KonTposnbHblii onpoc. 2 Bremmonuun, gons 4 Brinmonnun, gons
Tect o Temam 1, 2 MPABUIBHBIX OTBETOB MPaBWILHBIX OTBETOB
MeHee 50% ooiee 50%
KoHTponbHbIi OIpoc. 2 Bemouamn, nons 4 Bsinonaun, gons
Tect o Teme 2,3. [IPaBUIIbHBIX OTBETOB IIPaBUJIbHBIX OTBETOB
Menee 50% 6omnee 50%
KonTposbHbIii o1ipoc 2 Brinonuwi, goig 4 Brimonuui, goius
Tect o Teme 4,5. MPaBUJIbHBIX OTBETOB MPaBWILHBIX OTBETOB
MeHee 50% ooiee 50%
KonTponbhblii omnpoc. 2 Brimoaum, gomns 4 Brimonuui, gomns
Tect o Teme 6,7 MPABUIIBHBIX OTBETOB MPaBUIIBHBIX OTBETOB
menee 50% 6omee 50%
8 16
JlaGopaTopHble 3aHITHS
3amuTa 1a60paTopHON pabOThI 2 Bermossu, nosst 4 Boimostu, nosst
No 1 MPABUIIBHBIX OTBETOB MPaBUIBHBIX OTBETOB
MeHee 50% ooiee 50%
3amuTa 1a60paTopHON pabOThI 2 Bermossu, posst 4 Boimostu, nosst
No 2 MIPaBUJIbHBIX OTBETOB MPaBWJILHBIX OTBETOB
MeHee 50% ooiee 50%
3amuTa 1a60paTOpHON pabOThI 2 Bermossm, nosst 4 Brimosam, nonst
Ne 3 MIPaBUJIbHBIX OTBETOB MPaBWIbHBIX OTBETOB
menee 50% 6omee 50%
3amuTa 1a60paTOpHON pabOTHI 2 Bormossm, nosst 4 Bomosam, nonst
No 4 MPABUIIBHBIX OTBETOB MPABUJIBHBIX OTBETOB
menee 50% 6omee 50%
8 16
HToro npaktuueckue u 16 32
71ab0paToOpHbIE 3aHATHS:
CPC 8 Pabora BeInosHEHA C 16 Pabora BrImoaHEHA
(pacquHaﬂ pa60Ta o TeMaMm 1-4) OIMOKaMH, OTYET IIOJIHOCTEBIO, B
MOATOTOBIIEH U CIaH YCTaHOBJICHHBIE CPOKH
MOCJIe YCTAaHOBJICHHBIX MTOATOTOBIIEH U CIaH
CPOKOB, HETIOJIHOE OTUeT
o opMIICHUE PACUETHBIX
CcXeM
Htoro 24 48
ITocemaemMocTn 0 He mpucyrcTBoBai Ha 16 MIPUCYTCTBOBAJ OoJiee
3aHATHUSAX WM MEHEE UYeM yeM Ha 80% 3aHATHI
Ha 20% 3aHITUH
3auer 0 HE BBLINIOJIHEHO HU OJTHO 36 BEPHO BBINOJHEHbI BCE
3a/1aHKe 3aIaHNs
Hroro: 24 100
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MuHuManbHBIA Ot

MaxkcuMabpHBIA 0aiut

dopmMa KOHTPOJIA
Oay | mpuMevyaHue oamn MPUMEYAHUE
1 2 3 4 5
3 cemecmp
IIpakTueckue 3aHsATHS
KoHTposnbHbIi onpoc. 2 Beimosnaun, gons 4 Beinonuun, nons
Tect o Temam 1, 2 MPaBUIIBHBIX OTBETOB MPaBUIIBHBIX OTBETOB
menee 50% 6oxee 50%
KoHTponbHbIi OIpoc. 2 Bemouamn, nons 4 Bsinonaun, gons
Tect mo Teme 2,3. NpPaBUIJILHBIX OTBETOB NpPaBUIILHBIX OTBETOB
Mmenee 50% oonee 50%
KonTposbHbIii o1ipoc 2 Brimonuwi, goig 4 Brimonuui, goius
Tect o Teme 4,5. MPaBUIIBHBIX OTBETOB MPaBUIBHBIX OTBETOB
menee 50% 6oxee 50%
KonTponbhbiii omnpoc. 2 Brimoaumi, gons 4 Brimonuui, gomns
Tect o Teme 6,7 MPaBUIIBHBIX OTBETOB MPaBUIIBHBIX OTBETOB
MmeHee 50% 6onee 50%
8 16
JlaGopaTopHble 3aHITHS
3amuTa 1a60paTopHON pabOThI 2 Bermossu, posst 4 Boimostu, nosst
Ne 1l MPaBUIIBHBIX OTBETOB MPaBUIBHBIX OTBETOB
meHee 50% 6oxee 50%
3amuTa 1a60paTopHON pabOThI 2 Bermossu, nosst 4 Boimostu, nosst
Ne 2 MPaBUIIBHBIX OTBETOB MPaBUIIBHBIX OTBETOB
menee 50% 6omee 50%
3amuTa 1a60paTOpHON pabOThI 2 Bermossm, nosst 4 Brimosam, nonst
Ne 3 MPaBUIIBHBIX OTBETOB MPaBUIBHBIX OTBETOB
MeHee 50% 6osee 50%
3amuTa 1a60paTOpHON pabOTHI 2 Bormossm, qosst 4 Brimosam, nonst
No 4 MPaBUIIBHBIX OTBETOB MPABUJIBHBIX OTBETOB
MeHee 50% 6osee 50%
8 16
HToro npaktuueckue u 16 32
1ab0paTOpHbIE 3aHATHUS:
CPC 8 Pabota BeINIONTHEHA C 16 PaboTa BeITONTHEHA
(pacquHaﬂ pa60Ta mo Temam 1- OmMOKaMH, OTYET IIOJIHOCTEBIO, B
4) TIOJITOTOBJIEH M C/IaH MOCTIE YCTaHOBJICHHBIE CPOKH
YCTAHOBJICHHBIX CPOKOB, ITOATOTOBJIEH U CIaH
HEMOJIHOE 0OpPMIICHUE OTYeT
PacCUYETHBIX CXEM
Hroro 24 48
ITocemaemocTh 0 He npucyrtcrBoBan Ha 16 MPUCYTCTBOBaN OoJiee
3aHATHIX WA MEHEE YeM gem Ha 80% 3aHATHIA
Ha 20% 3aHaTHil
DK3ameH 0 HE BBITIOJIHEHO HU OJTHO 36 | BepHO BBIMOJHEHBI BCE
3aJlaHue 3aaHNs
Uroro: 24 100
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na  npomesxxcymounoti  ammecmayuu  ob0yyarowuxcs, TPOBOAUMOW B  BHIE
TECTUPOBAHUS, UCTIONB3YETCS CIEAYIONAs METOIUKA OIICHUBAHUS 3HAHUH, YMEHUH, HABBIKOB U
(wm) ombiTa AesTenbHOCTH. B kaxkmom Bapuante KMIM —16 3aganuit (15 BompocoB U oaHa
3a/1a4a).

Kaxpiii BepHBIN OTBET OLICHUBAETCA CIIEIYIOIIUM 00pazoM:

— 3aJIaHue B 3aKphITON (hopme —2 Oara,

— 3aJaHue B OTKpBITON (hopme — 2 Oasia,

— 3a/laHue Ha YCTaHOBJICHHE NMPaBUILHON MOCIEI0BaTEIBHOCTH — 2 Oasa,

— 3a/laHye Ha YCTaHOBJICHHE COOTBETCTBUA — 2 Oallia,

— pelleHrne KOMIETEHTHOCTHO-OPUEHTHPOBAHHOM 3a1aun — 6 6aJioB.

MaxkcruManbHOE KOJIMYECTBO 0aJIOB 3a TECTUPOBaHUE —36 OasioB.

8 IlepeyeHbr OCHOBHOW M JONMOJHHMTEJILHOH Y4eOHOI JHMTEpaTypbl, HEOOX0AMMOM
AJIS1 OCBOCHHS JUCHHUIIHHBI

8.1 OcHoBHas y4yeOHas uTEpPaTypa

1. Cumnenko, E. I'. Mexanuka : yde6Hoe mocobue / E. I'. Cunenko, O. B. Konumesa. —
Kpacnosipck : Cubupckuii ¢enepansubiii yausepcurer (COY), 2015. — 236 ¢. —
URL.: https://biblioclub.ru/index.php?page=book&id=435839 (nara obpaleHus:
07.07.2023). — Pexxum oCTyIIA : 110 MOAMUCKE. - TEKCT : JIEKTPOHHBIN.

2. Tapr, Cemen MuxaitnoBuu. Kpatkuii kypc TeopeTnyeckoit MexaHuku : yueOHuk / C. M.
Tapr. - Usa. 20-e, crep. - MockBa : Breicmas mxona, 2010. - 416 c. - Teker :
HENOCPEICTBEHHBIH.

3. Memepckuii, M. B. 3agaun o TeopeTHYeCcKoi MeXaHuKe : ydeOHOe mocodue / o pe.
B. A. IlanbmoBa, JI. P. Mepkuna. - U3a. 51-e, crep. - Cankr-IlerepOypr : Jlans, 2012. -
448 c. - Tekcr : HEeMocpeACTBEHHBII.

4. Jloktuonoa, O. I'. Jlekiuu Mo TEOpEeTHUECKON MeXaHHKe : yueOHoe mocobue : [
CTYJICHTOB MH)KEHEPHO-TEXHUYECKUX CrenuaibHocTe Bcex (popm obOyuenusi] / O. I
Jloktnonoga, C. ®@. fAuysn, O. B. Emenssnona ; FO3I'Y. - Kypck : FO3T'Y, 2014. - 185,
[3] c. - TekcT : 2IeKTPOHHBIH.

8.2 lomotnuTebHAst ydeOHAs JTUTEPATypPa

5. COopHMK 3aJaHMi sl KypCOBBIX paOOT MO TEOPETHUYECKOW MeXaHHKe : ydeOHoe
nocobue / mox oour. pea. A. A. Somonckoro. - 18-¢ u3n., crep. - Mocksa : Kuopyc,
2011. - 392 c. - Tekct : HEMOCPEACTBEHHBIH.

6. Suyn, C. ®. Mexanuka : yuebnoe nocodue / C. @. dAmnyn, B. . Mumenko ;
MunucrepctBo oOpa3oBanus U Hayku P®, Kypckuii rocyjapcTBeHHbIN TeXHUYECKUNA
yausepcuteT. - Kypek : KI'TY, 2004. - B2 4. Y. 1. - 208 c. - TeKCT : 37IeKTpOHHBIII.

7. Suoyn, C. ®. Mexanuka : yyeObnoe mocobue / C. @. SAuyn, B. 5. Mwumenko ;
MunucrepctBo oOpa3oBanus U Hayku P®, Kypckuii rocynapcTBeHHbIH TEXHUYECKUN
yausepcuteT. - Kypek : KI'TY, 2004. - B 2 4. Y. 2. - 140 c. — TekcT : 2I€KTpOHHBIN.

8. Craruka : cOOPHUK TECTOBBIX 3ajau Mo TeopeTndeckoit mexanuke / FO3I'Y ; coct. O. T
Jloxtnonosa. — Kypck : FO3I'Y, 2011. — 36 ¢. — TekcCT : 37IeKTpOHHBII.

9. Kunemaruka : cOOpHHK TECTOBBIX 3ajlau M0 TeopeTuieckoil Mexanuke / FOro-3amnaanblii
rocynapcTBeHHbI yHUBepcutet, Kadenpa Teopernyeckoil MEXaHUKH U MEXaTPOHUKH ;
coct. O. I'. Jloktnonosa. — Kypck : FO3I'Y, 2013. - 40 c. - TekcT : 31eKTpOHHBIH.

32


https://biblioclub.ru/index.php?page=book&id=435839

33

8.3 IlepeyeHb MeTOANYECKUX YKA3AHUI

. Cratuka : MeTOAMYECKHME YKa3aHUs [UIsl CaMOCTOSITENBHBIX paboT Mo pasjaenam
muctmuinH  "Teopernyeckass mexanuka', «Mexanuka", "llpuxmagnas mexaHuka'/
IOro-3arm. roc. yu-t1; coct.: O. B. EmenssinoBa, C. ®@. Auyn. — Kypck : FO3I'Y, 2023. —
79 c. -3ariu. ¢ TUTYI. 3KpaHa. - TeKCT : 3JIeKTPOHHBIH.
. Kunematuka : meroguueckue yka3zaHUsi JJIS CaMOCTOSITENIBHBIX paboT MO pasnenam
muctmuinH - "Teopernyeckass mexanuka', «Mexanuka", "llpuxmagnas mexaHuka'/
IOro-3arm. roc. yu-t; coct.: O. B. EmenssinoBa, C. ®@. fAnyH. — Kypck : FO3I'Y, 2023. —
78 c. - -3ari. ¢ TUTYI. 3KpaHa. - TeKCT : JIEKTPOHHBIN.
. JluHaMuKa : METOAMYECKHE YKa3aHUs JUIsi CaMOCTOSATEIbHBIX padoT MO pasienam
mucturiuH  "Teopernueckas Mexanuka', «Mexanuka", "[lpukmamnas wmexaHuka'/
Oro-3amn. roc. yu-1; coct.: O. B. EmenbsanoBa, C. @. Auyn. — Kypck : FO31'Y, 2023. -
53 ¢. - -3ari. ¢ TUTYJ. 3KpaHa. - TeKCT : 3IEeKTPOHHBIH.
. TexHudeckass MEXaHHKa : METOJWYECKHUE YKA3aHHUS MO BBHIMOJHEHUIO JTAOOPATOPHBIX
paboT : [Ang CTyAeHTOB HampaBieHHs «MeXxaTpoHHKa W POOOTOTEXHHKA», a TaKkKe
JIPYTUX HaMpaBlIeHUH TeXHUYECKoro mpodumns mis Bcex Gopm obyuenus| / FOro-3arm.
roc. yH-T ; cocT.: E. H. [lonutos, A. H. PykaBuisin. - Kypck : FO3I'Y, 2015. - 48 c. —
TeKcT : 3JIeKTPOHHBIM.
. CraTuka : METOJUYECKHE yKa3aHus JUIs MPAKTUYECKUX padoT MO pa3jenaM JAUCHUILIINH
"Teopernueckas Mmexanuka"', «Mexanuka", «Mexannka pootoB", "IlpuknagHas
mexanmka'/ Oro-3am. roc. yH-T; coct.. O. B. EmenssnoBa, C. ®@. fuyn, E.B.
CaBenbeBa. — Kypck : IO3I'Y, 2024. — 48 c. - -3arn. ¢ TuTyid. 3KpaHa. - Tekcr :
JJIEKTPOHHBIN.
. Kunematnka : Meronudeckue ykasaHHS AN MPaKTHYECKHX pabOT Mo pasjaenam
muctmuine - "Teopernmueckas mexanumka', «Mexanuka", «Mexanuka poOOTOB",
"Ilpuknannas mexanuka"/ FOro-3am. roc. yH-T; coct.: O. B. EMenssHoBa, C. @. fuyH,
E.B. CagenneBa. — Kypck : FO3I'Y, 2024. — 38 c. - -3aru. ¢ TUTYN. 3KpaHa. - Tekcr :
JJIEKTPOHHBIN.
. MoaenupoBanue poOOTOB : METOIMYECKUE YKA3aHUS 110 BBHITOJHEHUIO MPAKTUYECKON U
CaMOCTOSITENIbHON paboThl Ay CTyAeHToB HampasiieHus 15.03.06 MexaTtpoHuka u
po6ororexnuka / FOro-3am. roc. yH-T ; cocT. b. B. Jlymnukos. - Kypck : FO3I'Y, 2017. -
22 c. - 3ari. ¢ TUTYJL. dKpaHa. - TeKCT : JIEeKTPOHHBIM.
. MonenupoBaHue MEXaTpPOHHBIX CHUCTEM : METOJIMYECKHE YKa3aHUsl MO BBITOJIHEHHUIO
nabopaTOpHBIX PpalbOT nsi  CcTyneHToB HampaBieHus 15.03.06 MexarpoHnuka u
po6ororexnuka / FOro-3am. roc. yH-T ; cocT. b. B. JIymnukos. - Kypck : FO3I'Y, 2017. -
104 c. - 3arq. ¢ TUTYI. 9KpaHa. - TEeKCT : AAEKTPOHHBIMN.
. Texunyeckass MexaHUKa : METOJWYECKHE YKa3aHWs MO BBINOTHEHHIO JaOOPAaTOPHBIX
paboT : [Ang CTyAEHTOB HampaBieHHs «MeXxaTpoHHKa U pOOOTOTEXHHMKA», a TaK¥Ke
JpYTUX HAMpaBICHUHA TEXHUYECKOro mpoduis it Bcex Gopm obydenusi] / FOro-3am.
roc. yH-T ; cocT.: E. H. ITonutoB, A. H. PykaBunein. - Kypck : FO3I'Y, 2015. - 48 ¢c. —
TekcT : ANeKTPOHHBIN.

[IpoYHOCTh M HANEKHOCTH JIEMEHTOB KOHCTPYKIIMWA: METOAMYECKUE YKa3aHUS
JUIS CaMOCTOSITENIbHBIX paboT mo pazaenam auciuiuinH «Mexanuka", "llpukiagHas
mexanuka'/ lOro-3an. roc. yH-T; coct.: O. B. EmenbsnoBa, C. ®. Auyn, E. B.
CasenbeBa. — Kypck: FO3I'Y, 2025. — 43 ¢. — TekcT : 27eKTPOHHBIH.
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8.4 /Ipyrue yueOHO-MeTOAUYECKHE MATEPHUAJIbI

OtpacrneBble HAyYHO-TEXHUUECKHE KYpPHAIIbl B OMOIMOTEKE YHUBEPCUTETA!
N3Bectust PAH. Teopus u cucTeMbl yIpaBJICHHUS;

MexaTpoHuKa, aBTOMAaTHU3alUs, YIIPABIICHUE;

N3Bectus Oro-3anaanoro rocynapcrBeHHoro yuusepcutera. Cepust Texnuka u
TEXHOJIOTHMU: HAyYHO-TEXHUYECKUH KypHaI.

9 Ilepeyenb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH
«HTepHET», HEOOXOAUMMBIX VIS OCBOCHU S JUCIHILIMHBI

http://www.biblioclub.ru - «YuuBepcuterckas 6ubnmuoreka on-line.
https://www.iprbookshop.ru/ - Dnekrponno-6ubnmroreynas cucrema IPRsmart;
https://biblio-online.ru/ DnekrponHo-61bIMOTEUHas cuctema FOpaidT;
http://www.mchs.gov.ru — OdunuansabiicalTMUC Poccun
http://www.rosmintrud.ru - Odunpanbhelii caiT MUHHCTEPCTBA TPYAA U
coraJbHON 3a1uThl PO.

T e

10 MeToauueckue YKazaHus 1Jis oﬁyqamumxcsl M0 OCBOCHHUIO TUCHHUIIIMHBI

OCHOBHBIMH BUJAMHU ayJUTOPHOH pabOThl CTYJAEHTAa NPU H3YYEHUH AUCLUILUIMHBI
«MexaHuKa» SBISIOTCA JIGKIMM M IpakTudeckue 3aHaTtud. CTyneHT He HuMeeT IpaBa
HPOIYCKaTh 3aHATUS 0€3 YBaKUTEIbHBIX IPUUHH.

Ha nexkumsix uznararorcs M pa3bsCHAIOTCS OCHOBHBIE MOHSTUS TEMBI, CBSI3aHHBIE C HEH
TEOpPETUYECKHE M NPAKTUYECKHUE MPOOJIEMBI, AIOTCS PEKOMEHAALMH JIi CaMOCTOATENIbHOM
paboTel. B Xoxe neKuuu CTYyIEHT [0JDKEH BHUMATENIbHO CIylIaTh U KOHCIEKTUPOBATh
MaTepual.

WN3ydyenne Haubonee BaXHBIX TEM WIM pPAa3AeIoB JUCIUIUIMHBI 3aBEpIIAIOT
NPaKTUYECKUE 3aHATHs, KOTOpble 00€CleurBalOT KOHTPOJb IMOATOTOBIEHHOCTH CTYIEHTA;
3aKperyieHue yueOHOro Marepuana; NpuoOpeTeHHE OMbITa YCTHBIX ITYOJUYHBIX BBICTYILICHUH,
BEJICHUS JUCKYCCHM, B TOM YHCJIE€ apryMEHTALMH U 3aIUUTHl BBIIBUTAEMBIX IOJOXKEHUH U
TE3HCOB.

[TpakTH4yeckoMy 3aHATHUIO MPEIIECTBYET CAMOCTOATENbHAs paboTa CTYJeHTa, CBA3aHHAas
C OCBOEHHEM MaTepuaia, MOJIy4YeHHOrO Ha JEKIUAX, U MaTepHalioB, U3JI0KEHHBIX B yUeOHUKAX
U Y4eOHBIX ITOCOOUSX, a TAKXKE JINTEpaType, PEKOMEHI0OBAaHHOM MperoiaBaTeNeM.

Ha naGoparopubix 3aHsaTHsX (BO 2-M W 3-M ceMecTpax) CTyIeHTaM Mpejiaraercs
3aKpENUTh II0JIydaeMbl€ 3HAHUS, YMEHUS W HaBbIKM B HM3YYEHHUU pa3[elioOB MEXAHHUKH C
MOMOIIbI0 KOMIBIOTEPHOIO MaTEeMaTUYECKOTO MOJIEIMPOBAaHUS M pacueTa B IaKeTax
MathCAD u MATLAB (n11 aHaTOrH4HBIX MATEMATHYECKUX MPOrpaMMax).

[lo cornmacoBaHuio ¢ TpenoAaBaTeleM WM IO €ro 3aJaHUuI0 CTYJEHThl TOTOBST
pedepatsl 10 OTAETBHBIM TEMaM JTUCIHUILIMHBI, BHICTYIAIOT HA 3aHATUAX C JoKJIagaMu. OCHOBY
JTOKJIaJIOB COCTABIISIET, KaK MPaBUJIO, COJEPKaHUE MOATOTOBIEHHBIX CTYIEHTaMHU pedepaTosB.

KayectBo yueOHOW pabOTHI CTYIEHTOB IpENojaBaTeNb OLIEHUBACT IO pe3ysibTaTaM
TECTUPOBaHUs, cOOeceI0BaHMs, pacCU€THBIM paboTam, a TakXkKe M0 pe3yabTaTaM JOKIa0B.

PacuerHast paboTa BBIMOJIHSAETCS COTJIACHO BapUaHTY, BBIAAHHOMY Ka)KJOMY CTYICHTY.
ITocne mnpaBWIBLHOTO BBHIMOJHEHHS Kaxaoil 3amaun PP mpoBomguTca ee 3ammra, KoTOpas
3aKJII0YAETCsl B PEIICHUM aHAJIOTWYHOM 3a7a4yM JIMOO B OTBETE HAa TEOPETUYECKUI BOMPOC IO
JTaHHOM TEME.

[IpenonaBaTens yke Ha NEPBbIX 3aHATUSAX OOBACHSAET CTyIEHTaM, Kakue (OpMbI
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https://checklink.mail.ru/proxy?es=0eIAoN%2BldwqE2fVUPJJ9J%2F1abDSFnWzOuhLt7Gpwfv0%3D&egid=xjawiTaJlqoQOCYsSGSeE2Wn3ZH53awejvcqpg5pwQ4%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fbiblio-online.ru%252F%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Dd1128978172ee443&uidl=16952122430946984173&from=&to=&email=newteormeh%40inbox.ru
http://www.mchs.gov.ru/
http://www.rosmintrud.ru/
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oOy4eHHsT CIeIyeT HCIOJb30BaTh IMPH  CAMOCTOSITEIBHOM  HM3YyYCHHH  JTUCIUTUIHHBI
«Teoperndeckass MeXaHWKa»: KOHCICKTUPOBAHWE YYEOHOW JIMTEpPaTypbl U  JICKIIHH,
COCTaBJICHUE CIIOBapEl MOHATUI U TEPMUHOB U T. TI.

B mporecce oOydeHus TpernogaBaTeld HCIOJIB3YIOT aKTHUBHBIE (OPMBI PabOTHI CO
CTYZICHTAMH: YTEHUE JICKIIUU, TPUBJICYCHUE CTYJCHTOB K TBOPYECKOMY TPOIIECCY Ha JICKIIUSX,
OTpabOTKy CTyIEHTaMH MPOMYIICHHBIX JICKIMA, y9acTUe B TPYIIOBBIX U WHIAWBUIYAIbHBIX
KOHCYJIbTaMsAX (coOeceoBaHuu). OTU (GOPMBI CIOCOOCTBYIOT BBIPAOOTKE Y CTYACHTOB
yMeHHsI PaboTaTh C Yy4EOHWKOM U JUTepaTypoi. M3ydeHWe muTepaTypbl COCTABIISET
3HAYHUTEIBHYIO YaCTh CaMOCTOSTEIBHON Pa0bOThI CTyIEeHTAa. DTO OOJBIION TPy, TPEOYIOUIHA
YCHIIMH U KellaHus CTyaeHTa. B camoM Havane paboThl HaJl KHUTON BaXKHO OMPEICIIUTh Melb U
HarpaBJIeHUe 3Toi paboThl. [IpounTanHoe cienyeT 3aKpenuTh B namsati. OTHUM U3 IPHUEMOB
3aKpeIUICHUs] OCBOCHHOTO MaTepHala sBIISIETCS KOHCIIEKTHPOBaHKE, 6€3 KOTOPOro HEMBICIHMA
ceppe3Hasi pabora Han JuTeparypoil. CHCTeMaTHYecKOoe KOHCIIEKTUPOBAHHE IOMOTAeT
HAYYUTHCS MPABUIBHO, KPATKO M YETKO M3JIaraTh CBOMMU CIIOBAMU MPOYUTAHHBIA MaTepHal.

CaMocTtosTenbHyl0 paboTy cieayeT HauyuHaTh C MEpPBbIX 3aHATHi. OT 3aHATUS K
3aHATHIO HY)XHO  PETyJspHO TPOYHMTHIBATH  KOHCICKT  JICKIMHA, 3HAKOMHUTBCS C
COOTBETCTBYIOIIIUMH pa3jeiiaMi Y4eOHHMKA, YHTaTh W KOHCIEKTUPOBATh JIMTEPATYpPy IO
KOKIOW TeMe muciuiuinHbl. CamocTtostenbHas paboTa JaeT CTyIeHTaM BO3MOXKHOCTH
PaBHOMEPHO pacCHpeleInTh Harpy3Ky, CIIOCOOCTByeT Ooiiee TITyOOKOMY M KadyeCTBEHHOMY
OCBOCHHMIO ydeOHOro Marepuana. B ciydae HEOOXOIMMOCTH CTYIEHTHI OOpaImarTcs 3a
KOHCYJIbTAIIMEH K MPEMOIaBaTelio M0 BOIPOCaM JUCHUILTUHBI «TeopeTndyeckas MEXaHUKay C
EJTBI0 OCBOCHUS M 3aKPEIUICHUSI KOMIICTCHIIUH.

OcHOBHas 1I€Jb CaMOCTOSITEJIbHOH pa0OThl CTYACHTA NPU HM3YyYCHHUU IMCUUIUIAHBI
«be30macHOCTh KU3HEACSITEILHOCTH» - 3aKPENUTh TEOPETUYCCKHE 3HAHUWs, MOJydYCHHBIC B
nporiecce JIGKIIMOHHBIX — 3aHATUH, a Takke CPOpPMHUPOBAaTh NPAKTUYECKHE HABBIKH
CaMOCTOSITENIFHOTO aHaJIn3a 0COOEHHOCTEH JUCIUTUINHBL.

11  IlepeyeHr  MH(POPMALMOHHBLIX  TEXHOJOIHH,  HCHOJb3YEeMBIX  MPH
OCYILIECTBJICHHMH O00pa30BaTeJbLHOI0 Ipouecca Mo AWCHHUINVIMHE, BKJIOYasi NepeYeHb
NpPOrpaMMHOro olecrieyeHusi W HH(OPMALMOHHBIX CIPABOYHBIX cHcTeM (NpH
HEe00X0AUMOCTH)

1. WmmoctpanuoHHble — Marepuanbsl  (IUTakaTel,  CHAWAbl,  MYJIbTHUMEIUNHBIE
MIpPEe3EHTAIINN)

2. Y4eOHbIe KUHO(DWIBMBI 10 TEOPETUYECKOH MeXaHHWKe - OecruiaTHas CBOOOHAs
BEPCHSI.

3. PTC Mathcad Express, https://www.ptc.com/en/products/mathcad/comparison-

chart, becrnatnas, Freeware.

Libreofficeonepanmonnas cucrema Windows

5. Anrusupyc Kacnepckoro (uu ESETNOD)

&

12 Onucanne MaTepUAJIbHO-TeXHUYECKOU 0a3ml, Heo0X0IuMOoH IS
ocylecTBJIeHHs 00Pa30BaATEILHOIO NPoIecca Mo TUCHUILINHE

VYuebHas ayauTopus s MPOBEACHUS 3aHATHH JIEKIMOHHOTO THUIIA M JabopaTopHH
Kaenpsl MEXaHUKHU, MEXAaTPOHUKU M POOOTOTEXHUKH, OCHALICHHbIE y4eOHOM MeOemnblo:
CTOJIBI, CTYJIbsI U 00YUaIOIIMXCS; CTOJ, CTYJI JUIsl IIPEToAaBaTelis; J0CKa.

PaGota cTyeHTOB OpraHu30BaHa B ayAUTOPHH B COOTBETCTBUHU C paCIIUCaHUEM.
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IlepcoHanbHble KOMIBIOTEPHI € AOCTYNOM B HMHTepHeT mis mnpenojaaBaTened |
CTYJICHTOB; ayJAHUTOPHH, OCHAIICHHBIC MYJIbTUMEINUHBIMU CPEICTBAMH OOyUYEHUS IJI YTCHUS
JICKIIHA, TIPOBEIICHHSI CEMUHAPCKUX 3aHATHIA, IPOBEPKU CAMOCTOSTEILHBIX paboT.

Harnsgaocts U 3 QeKTUBHOCTh JOKIAMOB (MPE3CHTALNN, JIGKIIMOHHOTO MaTepuaia)
JOCTUTaeTCs ¢ momomipio  Mynbrumenna nentpa: Hoyroyk Lenovo (G710) [59409835]
npoekrop BenQ MX505 m  uHTEpakTHBHOW CHUCTEM C KOPOTKO(OKYCHBIM IPOCKTOPOM
ActivBoard, mpoeknoHHbIH 5KpaH Ha IITaTHBE.

13 OcoOeHHOCTH peanu3alUM JUCUMIVIMHBI UISS MHBAJIMIAOB M JIHI C
OrpaHMYeHHBIMHU BO3MOKHOCTSMH 3710POBbSI

IIpu oOyueHuM JHI ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI YUUTBIBAIOTCS MX
UHIUBUYallbHBIE TIcuxodu3nueckue ocobeHHoctu. OO0ydeHHe MHBAIUIOB OCYILIECTBISCTCS
TaKXKe B COOTBETCTBMM C WHIMBHIYaJbHOM HpPOrpaMMoi peaOumnuTanuu HHBaIMAa (Ipu
HaJINYWH).

Mna nuy ¢ nHapywenuem ciyxa BO3MOXKHO NpEAOCTaBIeHHE yueOHOH uH(opmanuu B
BU3yaJIbHOM  (opme (KpaTKMi KOHCIIEKT JIGKIIM; TEKCThl 3aJaHui, Hare4YaTaHHbIe
YBEJIMYEHHBIM HIPU(TOM), HA AyAUTOPHBIX 3aHATHUAX JOMYCKAETCsl IPUCYTCTBUE ACCUCTEHTA, a
TaK)Ke CypAONEPEBOTUMKOB U THU(PIIOCYPAONEPEBOJUHUKOB. TEKyIINi KOHTPOJIb yCIIEBAEMOCTH
OCYILECTBIISICTCSI B NMUCBMEHHOH (hopme: 0OyyaromMicss MUCbMEHHO OTBEYAET Ha BOIPOCHI,
NUCHMEHHO BBINIOJHACT TpakTuueckue 3amanus. Jlokmax (pedepaT) Takke MOXKET OBITH
IpeJCTaBJIeH B MMCbMEHHOM Gopme, IIpu 3TOM TpeOOBAHHUS K COEPKAHHUIO OCTAIOTCS TEMHU XK€,
a TpeOOBaHMS K KadyeCTBY M3JIOXKEHHsS Marepuaia (TOHSATHOCTb, KadeCTBO peuH,
B3aUMOJICIICTBUE C ayAMTOpUEH U T. J.) 3aMEHSIOTCA Ha COOTBETCTBYIOIIME TpeOOBaHUS,
IpeIbsABIsEMble K NHUCbMEHHBIM paboTraM (KadecTBO O(OpMIIEHUS TEKCTa U CIHUCKa
JUTEPATyphl, IPAMOTHOCTh, HAJITMYUE UIUTIOCTPALMOHHBIX MaTepUaioB U T.1.). [IpomexyTouHas
aTTecTauus JUIsl JIMI C HapyLIEHUsSMU ClIyXxa MPOBOJAUTCSA B MHUCbMEHHOM (opme, mpH 3TOM
UCTIOJIB3YIOTCSl O0IMe KpUTEpUu OleHMBaHuA. [Ipy HeoOXOAMMOCTH BpeMs HMOJATOTOBKH K
OTBETY MOXET OBbITh YBEIMUYEHO.

na auy ¢ Hapywenuem 3peHusi JIOIyCKAaeTCd ayJualbHOE IIPENOCTaBICHUE
uH(pOpMallMK, a TaKXKe HCIIOJIb30BAHME Ha ayJAMTOPHBIX 3aHATUSAX  3BYKO3aIHCHIBAIOLIUX
YCTPOMCTB (IUKTOQOHOB M T.1.). Jlomyckaercss HpPUCYTCTBHE Ha 3aHATHSX AaCCUCTEHTa
(OMOIIIHMKA), OKa3bIBAIOLIETO OOYyYaOIKUMCA HEOOXOAMMYI TEXHHYECKYI0 IOMOIIb.
Texkymmii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBiseTcss B ycTHoW ¢opme. Ilpu mposeneHuu
MIPOMEXYTOUHOM aTTecTaluu AJs JIML C HAapylIIEHUEM 3pEHHs] TECTUPOBAHUE MOXKET ObITh
3aMEHEHO Ha YyCTHOE cOOEeceJOBaHUE 110 BOIIPOCAM.

Lnsa auy ¢ oepanuyeHHbIMU 803MONCHOCAMU 300P08b, UMEIOWUX HAPYULEHU ONOPHO-
08ucamenbHo20 annapama, Ha ayJIUTOPHBIX 3aHATHUAX, a TAaKXKe MPHU MPOBEIACHUU HPOLETYp
TEKYIIEr0 KOHTPOJS YCHEBAa€MOCTH U IPOMEXKYTOUHOM arTecTallii MOTYT  OBITh
IPEeJOCTaBlIeHbl HEO0OXOAMMBbIE TEXHUUECKUE CPECTBA (MIEPCOHANIBHBIA KOMITBIOTEP, HOYTOYK
WIM JPYroil rajer); NOIMYCKaeTcsl MPUCYTCTBUE aCCHCTEHTa (aCCUCTEHTOB), OKa3bIBAIOILETO
00yJaromuMcsi He0OOXOAUMYIO TEXHUUYECKYIO TIOMOIIb (3aHATh pabouee MECTO, NepeaBUTaThCs
10 ayIUTOPUH, IPOUUTATH 3aJjaHKe, OPOPMUTH OTBET, OOIIATHCS C MPENOIaBATENEM).
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14. JIuct nonoTHeHUii ¥ U3MeHEeHUIi, BHECEHHBIX B pa004yi0 NporpaMmy JUCIHUNINHBI

Ne Homepa cTpanunig Beero OcHoBanus s
usMme aHHYJIU U3MEHEHUS M MOJINUCH
HU3MeHe | 3aMeHeHH CTpPaHu Jara
HEHHU POBaHH | HOBBIX JINIA, IPOBOAMUBILET0
HHBIX bIX |
A bIX U3MEHEHUS
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