MUHHUCTEPCTBO ITPOCBEHIEHUSI POCCUMCKOHN ® EJEPAIIMN
(deepajibHOE rocy1apcTBeHHOE OKO)KeTHOe 00pa3oBaTe IbHOE YUpesK/e Hue
. BbICILEr0 00pa30BaHusl .
KPACHOAPCKUU TOCYIAPCTBEHHBIN TIEJAT'OTMYECKHUU YHUBEPCUTET

um. B.II. AcradppeBa
(KTTIY um. B.IL. Acradbesa)

Kadenpa-pazpabotunk

Kadenpa rexnonoruu u npenpuHIMaTeIbCTBA

PABOYAS ITPOI'PAMMA JTUCIUITINHBI

MAIINMHOBEIEHHUE

HampaBieHnue moaroroBku:
44.03.01 Iegarornueckoe oOpazoBaHuE

HaIpaBJIEHHOCTH (Ipoduiib) 00pa3oBaTeabHON MPOrpaMMbl
TexHomnorus c oCHOBaMH IpeIIPUHIMATEILCTBA

KBaJTM (DU KaIlisl (CTETIEHb) BHITTYCKHUKA |
OakayiaBp

3aouyHas dopma 00ydeHus

Kpacnosipck 2020 r.

OOKYMEHT NOANMMCAH
ONEKTPOHHOW NOAMNUCHIO

CepTucukat: 4CD9ID374E2F69F6DB7FF82363E44AD3B
Bnapeneu: XonuHa Mapusi BanepbeBHa
OencteuteneH: ¢ 14.04.2023 go 07.07.2024




Pabouas nporpamma nuciuninHel «MallMHOBEIEHUE)» COCTaBICHA KaH[. Ie/. HayK, JOLEHTOM Kadeapsl
TEXHOJIOTUH U npeanpuHuMarenscTsa E.A.IleckoBckum

Pabouas nporpaMmMa AUCUUIUIMHBI OOCYKIEHA HA 3aCE€AaHUH BBITyCKAarOIeH Kadeapbl TEXHOIOTUHU U
MPEAINPUHUMATEIIBCTBA

«06 » 05 2020 r., mporokosr Ne _ 5

3aBenyronmii kadeapoit AP C.B. boprHOBCKHii

Ono6peno HMCC(H)
HucTuTyTa MatemMatuku, Gpu3nku 1 HHGOPMATUKA

«20» 05 2020 r., mpotokost Ne®

[Ipencenarens S C.B. bopTHOBCKHII1

Pabouas nporpamma JquCHUIUIMHBI «MallMHOBEIEHUE» aKT yalu3UpOBaHa KaH/l. e/, HayK, JOLEHTOM
Kaeapsl TEXHOJIOTHH U npeanpuHuMarenscTsa E.A. TleckoBckum

Pabouyas nporpaMMa AUCUUIIIMHBI IONOJIHEHA U CKOPPEKTUPOBaHA Ha 3acelaHuM Kadeapbl TEXHOJIIOTUU U
MPEAINPUHUMATEIIbCTBA

«12» 05 2021 r., mpotokon Ne _ 7

3aBenyroumii Kadeapoi A2 C.B. boptHOBCKH

Onmo6peno HMCC(H) MacTuTyra Mmarematnku, (pr3UKH ¥ HHPOPMATHKH
«21» 05 2021 r., mporokon Ne _ 7

[Ipencenarens A2 C.B. boptHOBCKHIiI1




Pabouas mporpamma JqUCHUILUIMHBI «MallMHOBEICHUE aKTyallu3upOBaHa KaH[. e/, HayK, JI0LIEHTOM
Kade Ipbl TEXHOJIOTUH U IpeanpuHumarenscTsa E.A. [leckoBckum

PaGouas nporpaMMa AMCHUIUIMHBI IONOJIHEHA U CKOPPEKTUPOBAHA Ha 3acelaHUM Ka(epbl TEXHOJIIOTUN U
pEAIPUHIMATEIBCTBA

«11» 05 2022 r., mporokon Ne _ 7

3aBenyroumii kadeapoi A7 C.B. bopTHoBCKI#

Ono6peno HMCC(H) Wucturyra mareMaTuku, QU3 KU U HHPOPMATUKA
«12» 05 2022 r., mporokon Ne _ 8

[Ipeacenarenp b C.B. boptHOBCKM

Pabouas nporpamMma aucuuninHb«MalMHOBEIEHUE» aKTyaTU3UPOBaHa KaH/I. Tell. HayK, JOIEHTOM
kade Ipbl TEXHOJIOTHH U TIpeanpuHIMarenscTBa E.A. TleckoBckum

Pabouas mporpamMma AMCHMILIMHBI IONOJHEHA M CKOPPEKTUPOBAHA Ha 3acelaHUU Kadeaphl TEXHOJIOTHH U
MpEAIPUHUMATEIBCTBA

«03» 05 2023 r., mpotokon Ne _ 8

3aBeayroumii kadeapoi A7 C.B. bopTHOBCKMI

Onmo6peno HMCC(H) Huctutyra MmaTemMaTu Ku, GU3U KU U HWHGHOPMATHKA
«17» 05 2023 r., mpoTokon Ne

[Ipencenarenp % E.A. Aéumua




HOACHUTEJIBbHAS 3ATIMCKA

PaGouas nporpamMmma JucIMINIMHBI «MalMHOBeAe HHe» pa3paboTaHa B COOTBETCTBUHU C (e/iepalbHbIM
rocyJapCTBEHHBIM 00pa30BaTeNbHbIM cTaHapTOM Bhiciiero oopazoBanus (GI'OC BO) no nanpasiieHuio
noarotoBku 44.03.01 Tlegarormueckoe oOpa3oBaHUe, YTBEPKICHHBIM MprKa3oM MwuHoOpHayku PO ot
22.02.2018 1. Ne 121; ®enepanbHbiM 3ak0oHOM «O06 obpasoBanuu B PO» ot 29.12.2012 1. Ne 273-D3;
npodeccHOHANBHBIM cTaHgapToM «llemarory, yTBEpKICHHBIM MpPHKa3oM MMUHHCTEpPCTBA Tpylna |
cornanbHol 3anmThl Poccuiickoit ®denepanuu ot 18.10.2013 1. Ne 544H.; HOpMaTHBHO-TIPaBOBBIMU
JOKYMEHTaMHM, perjlaMeHTUpYIoUmMHu obOpasoBarenbHblii mporecc B KITIY um. B.ILActagseBa mo
HampaBjJeHHOCTH  (mpodmiao)  oOpa3oBaTelNbHOW  mporpaMMbl  TexHoNoOrMss ¢ OCHOBaMH
MpEeANPUHIMATENLCTBA, 3a04UHON (OpMbI OO0ydeHHs Ha Kadeape TEXHOJIOTMH M IpearpuHUMATENIbCTBA
NMOU KITIY um. B.I1. AcradseBa, c mprucBoeHneM KBalupuKauu Oaxanasp.

1. MecTO IUCHMINIMHBI B CTPYKTY pe 00pa30BaTe IbHOI NPOr paMMBbl.

VYuebHblii kypc «MalmHoBeeHHe» OTHOCUTCS K BapHaTUBHOW YacTH Y4eOHOTO IUIaHA OCHOBHOM
00pa3oBaTeNbHON IMPOrpaMMbl M OCHOBBIBAETCSI HAa PaHEe M3YUYEHHBIX AMCLMUILUIMHAX HAIPABJICHUS
noarotoBku 44.03.01 «lemarornueckoe oOpazoBaHuey». WMHAEKC MUCHUIUIMHBI B ydeOHOM IJlaHE —
b1.B/1.01.04. IlpennogaBanue AMCIUILIMHBI BeAeTCs Ha 4 Kypce oOydeHus1, B 7 ceMecTpe.

2. TpyaoéMKocTh IMC HUIUIMHBI cocTaBiser 3 3.€. (108 yacon)

KonTakrHas pabota ¢ mpenogaBarenem — 26,33 yacoB. CamocTosTenbHas paboTa CTyAeHTOB — /3 Haca.
Jlexuuu — 8 (akaz. yac.)

IIpakTnyeckue (ceMuHapcKue) 3aHsATUs — 8 (aKaj. yac.)

JlabopaTtopusie 3ansTus — 10 (akaz. gac.)

Texynmii KOHTPOIIb U TPOMEXKYTOUHAS aTTecTanus — 8,67 4acos.

3. Ilesb ocBOE HUSI JUCITUIIJIMHDI.

OCHOBHOI TENBI0 TpENoJaBaHUs IUCHUILIUHBI «MallMHOBEICHNE» M OCBOCHHUS €€ CTyACHTaMH
TEXHOJIOTHYECKOTO TEearoTHYECKOTO MPOGIIIS MOATOTOBKH CIIEHUANNCTOB SBISETCS (OPMHUPOBAHUE
podecCHOHANBHO-TIEJATOTHYECKOTO TOTEHIIMANa CTYACHTOB B MPHKIAJHBIX BOMPOCAX TEXHUYECKOTO
UCIIOJIb30BaHMS  (PM3MKO-MaTeMaTHYEeCKUX 3HAHWM, pa3BUTHE HAYYHO-TEXHUYECKOTO, HH)KEHEPHOTO
AHAJTUTUYECKOTO M TBOPYECKOTO MBIIUICHHUS CTYICHTOB, TEOPETHUYECKas W IPAKTUYecKas IMOArOTOBKA
CTYJCHTOB JJIs1 pabOTHl B KAYECTBE COBPEMEHHBIX YUuTeNeil 001ieo0pa3oBaTe/ibHON yueOHbBIX 3aBEICHH
no o00pa30BaTeNbHOMY HAaINpPaBJICHUIO «TEXHOJOTHS», a TakKe s padoThl OpraHMU3aTOpaMH H
npernojaBaresiMd  00pa30BaTEIbHBIX KYpPCOB (IIpOTpaMM) B cpenax IOMOJHHUTEIBHOTO 0Opa30BaHUS
JIeTel, CBS3aHHBIX C PA3BUTHEM TBOPUYECKOTO TEXHUUECKOTO U MHKEHEPHOTO MBIIITICHUS YJa I XC 1.

4. TIlnanupyemble pe3yabTaTbl 00yueHHs.
B xoze nzyuenus aucuuniuabl «MaMHOBEICHIE) OC YIIECTBIISIETC S (JOPMUPOBAHNE KOMITETEHITU |

VYK-1: cnocobGeH oCyIIeCTBIATh MOUCK, KPUTHYECKUH aHadu3 W CUHTE3 HHGPOPMAIUH, NPUMEHSTH
CHUCTEMHBIN TOAXO] AJIsl peUICHUS TOCTaBJICHHBIX 3a/1a4;

[1IK-1: cmocoOeH opraHU30BHIBATh MHIMBUAYAJIHLHYIO U COBMECTHYIO y4€OHO-IPOEKTHYIO ACSITEIBHOCTh
00yJaro M XCsl B COOTBETCTBYIOILIEH MpeAMETHOM o0nacTu;

[TK-2: criocoOeH moiep>KuBaTh 00pa3ibl U EHHOCTH COIMAILHOTO MOBEACHHUS, HABBIKU MOBEICHUS B
MHUPE BUPTYAJTbHOM PEATBHOCTH M COIMAIBHBIX CETSIX;

[1K-4: o6nanaet nHQopmalueit 0 COCTOSIHUM U TIEPCIEKTUBAX Pa3BUTHUS «T€XHOC (PephI»;

[TK-5: cnocoOeH opraHn30BaTh MPOEKTH VIO JIEATEIBHOCTD 10 PEIICHUIO TEXHOJIOTHYECKUX 3a/1a4.



MnaHupyembie pe3ynbTaTbl 06yueHus

MnaHupyembie pe3ynbTaTbl 06yyeH ua no AucuunanHe

Kopg pesynbTtaTa

3a4a4n 0CBOEHUS ANCLMUNIUHDI (neckpunTopsl) obyyeHusn
ASCKP P (komneteHunn)
3uatb Pa3Hble coBpeMeHHbIe ClTOCOOBI U TEXHOIOTHH
DOPMUPOBAHHE U PA3BHTHE MOJTy4eHU s, 00paOOTKN U aHAIM3a HHPOPMAIUH U
CIIoCOBHOCTEl CTyIeHTa CHCTEMHBIC TTOIXO0/IbI K PEIICHUIO PA3IMYHBIX 33714
OCYIIECTBJISITH ITOUCK
zmqecmﬁ aHaJ'II/IB’I/I CHHTES YMmetsb [I[puMeHATh MOMCKOBO-UCCIIEIOBATENBCKIE U
P AQHAJIMTUYECKUE NHCTPYMEHTBI Ha MPAKTUKE VK-1
nHpOpMAIUU, TPUMEHSTh
CHCTEMHBIC ITOAXOMBL UL PCTICHUA | Bianiets [IpakTuueckuMy HaBBIKAMU TTOMCKOBO-
MOCTaBJICHHBIX 3a]1a4 . .
. U CCIIEIOBATENbCKON, aHATUTHYECKOH U
pa3paboTueCcKOil AeATEIbHOCTH Ha OCHOBE CUCTEMHBIX
MOJIX0/IOB K PEIICHUTO TTOCTaBJICHHBIX 33124
3HaTh 1 TOHUMaTh CMBICITBI, TPUHIATIBI 1 MEXaHU3MBI
DOPMUPOBAHNE U PA3BUTHE Y MPOEKTHOM EATENIbHOCTH M MPOEKTHBIX TEXHOIOTH I
CTYZIEHTa CIIOCOOHOCTEH o
o }Il*ﬂaﬁmaunn MBI TYATBHOR 1 Ymerts Mcnonp30BaTh TEXHOJIOTUH MPOEKTHON
p . % . NESITETTHHOCTH B KAYECTBE YICOHBIX, TUIAKTHICCKUX
COBMECTHOU y4eOHO-TIPOEKTHOM [K-1
UHCTPYMEHTOB Il pa0OTHI C yHalldMHUCS
JESTeTbHOCTU 00ydato X Csl B
IPEJMETHOM KOHTEKCTE Y4eOHOM Bnanets [IpakrnueckuMu HaBBIKAMH OpTaHHU3aIlMT
AU CHHUILIMHBI y4e0HO-TTPOEKTHON JEATEIbHOCTH 00yJaro I XCs B
Pa3HBIX MPEIMETHO-TEMAaTUUECKUX KOHTEKCTaX
3naTth Ha npoABUHYTOM MMOJIE30BATEICKOM YPOBHE
COBPEMEHHBIC KOMIIBIOTEPHO-MYJIBTUMEIUITHBIS
CpelCTBa, MHCTPYMEHTHI, IPOTPAMMHBIE CPE/IbI U UHBIE
O3HakoOMJICHUE CTYJICHTA C IT‘pecprBI, B T.4. pE€CYPChI CCTCBLIX KOMMYHI/IKaHI/If/'I
coBpemenHou IT-cereBoit
« HET off 1 (opMHUPOBAHHC VYmets Ha nipaktuke 1mosiab30BaThCsi OCHOBHBIMU
YABTYP POPMHP TUMOBBIMU | T-UHCTpYyMEHTaMH U pecypcaMu, BKITFOYast
CHOCOOHOCTEN OAIePKUBATD
O6Da3LIB! 1 LEHHOCTH COMATBHOTO CETeBbIE KOMM YHUKAIIMOHHBIE PECYPCHI, COOIIOIaTh [1K-2
p OCHOBHBIE MIOJIUTUKA U HOPMBI CETEBBIX
TOBE/ICHU S, HABBIKK TTOBEACHUS B KoMM yHHKaLii
MHUpE BUPTYAJIbHON PEANIbHOCTU U
COLUAJIBHBIX CCTAX Bnanerr HaBbikamu ¢cBOOOHOTO MOJIB30BAHUS
KOMIIBIOTEPHO-MYJIbTUMEIMMHBIMU PECYpPCAMH,
HaBbIKaMH Mcnoyib30Banus | T-ceTeBbIx
KOMM YHHU KAl i
3HaTh AKTyaJlbHbIE COBPEMEHHbBIE HCTOUHUKHN U
TEXHOJIOTHYECKUE PECYPChI, CTOCOOHBIE TOBBICUTH
JUYHOCTHBIA YPOBEHBb HH(GOPMUPOBAHHOCTH O
. COCTOSIHMU U MEPCIEKTUBAX Pa3BUTHUS «T€XHOC (Pephl»
Co3znanue ycioBUM /1715l TOBBIILICHHS
MHQOPMUPOBAHHOCTHU CTyACHTAa 0 | YMeTh CaMOCTOSTENbHO AOOBIBATh HEOOXOAUM YIO K-4

COCTOSIHUU U IEPCIEKTUBAX
Pa3BUTHS «TEXHOCEpPbI»

MH(OPMAIMIO O TEKYILEM COCTOSIHUU U MEPCIeKTUBAX
Pa3BUTHUS «T€XHOC PP »

Bnagets [IpakrnueckuMu HaBbIKAMU MOJTYYECHU S
HEe0oOXo Mo HHGOPMAITUH O «TeXHOC hepe» B
KOHTEKCTE MTOCTAHOBKU U PEIICHUS HAyIHO-




HCCICIOBATCIIbCKU X U IT€JAarort4eCKmuXx 3aaaqd

dopmupoBaHuE U pa3BUTHE
CIIOCOOHOCTEH CTyJIeHTa
OpraHN30BaTh MPOEKTHYIO
IEATEIBHOCTH 110 PEIICHUIO
TEXHOJIOTHYECKHX 3aa4

3HaTh U MOHUMAaTh HpI/IHIII/I]'[I)I 1 TCXHOJIOTMH
HpOGKTHOI‘/‘I ACATCIIBHOCTU KaK UHCTP YMCHTBI
IMOCTAaHOBKU U PCUHICHUSA HAYYHO-UCCICA0BATCIIbCKUX,
TCXHUYCCKN X U COIIUAJIBHO-TCXHOJIOTHYCCKUX 3a1a4

VYmMerts [IpakTuuecku OpraHu30BbIBaTh JEATENBHOCTD
IIPOEKTHBIX KOMAHJI AJISl PEIIECHUs TEXHUYECKU X U
COLIMAJIBHO-TEXHOJIOTUYECKUX 3124

Bnagers HaBbikamu MpakTHYECKOW OpraHu3aluu
JIEATETbHOCTH TPOEKTHBIX KOMaH /I JUIsl pEIIEHUS
TEXHUYECKU X U COLIMOKYJIBTYPHBIX 3a7a4




5. KoHTpoJib pe3y/1bTaToB 0CBOEHUS AUCHUIIIHHBI.
B xauecTBe METOJIOB TEKYILETO KOHTPOJIS YCIIEBAEMOCTH M CIIOJIB3YIOTCS

— KOMILIEKT pa3HOyPOBHEBHIX 33/1a4;
—cobecenoBanue (YCTHBIN OMPOC);

— Habmro/IeHne O0IIEeTP yNTOBBIX PEIICHUH U 00CY)K/IeHH I y4eOHBIX 3a/1a4 y IOCKH M Ha MECTaXx;
— KOHTPOJIbHBIC 33/1aHus (pPabOThI) M MX ITYOJIMYHAs 3a1MTa TIEPE]] ayTUTOPUEH YdeOHOM Ip YIIIIbI;

— KOMILIEKTBI OMJIETOB TS DK3aM EHA.

cDOpMOI\/’I HpOMC)KyTO‘lHOfI aTTeCTallvuU 110 OKOHYaHUU KypCa JUCHUILIIMHBI ABJIACTCA SK3aMCH.

O1leHOUHBIE CPENICTBA PE3YTBTATOB OCBOCHUS TUCIUIIJIMHBI U KPUTEPUU OIICHKH BBHITIOJHEHUS 3aaHUA
MpeACTaBJIEHBI B pazzene «DOoH/Ibl OLIEHOUHBIX CPEACTB JJI POBEACHUS MPOMEKYTOUHON aTTECTALIUM.

6. Hepe'-leHL 06p330BaTeJ'IbHLIX TeXHOHOFHﬁ, HCIOJIb3yEMBIX MPA OCBOCHUU TUCHUILIUHBI.

CoBpeMeHHOE TpaJUIIMOHHOE O0ydeHue (JeKIIMOHHO-CEMIUHAPCKasi-3a4eTHAs CHCTEMA).
TeXHOJIOTMM MHIMBUTyalIn3alui O0y4EeHHUSL.

TexHosmoruu HHTErpanuu B 00pa3oBaHuH.

TexHOoI0rMU NPOIYKTHUBHOTO 00pa30BaHU.

Texnonoruu 9BPUCTHYCCKOTO O6p330BaHI/I$I.



. OPTAHU3ALHNOHHO-METOANYECKHUE JTOKYMEHTbBI
I.1. TEXHOJIOI'HYECKAS KAPTA OCBOEHUA JUCHUIIVIMHBI

(o61mas TpymoéMKkocTh 3 3.€.)

AyaWUTOpPHbIX YacoB
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Pa3pen 1. OcHoBbI PU3NKO-TEXHUYECKUX NPeaCTaBAEHUM O
MeXaHM3Max u mawimHax. 06w erexHmyeckue BONPoOChbI
KOHCTPYMPOBAHMA MEXaHU3MOB U MaLLUH.
OCHOBHBIE TEXHHYECKHE TIOHSATHS W TEPMHUHBI TEOPHHU
MexaHu3MoB U ManmH (TMM). TumnoBbie KOHCTPYKIIMOHHBIE .
- cobecenoBanue (YCTHBII OMpoOcC)
3JIEMEHTHI MEXaHU3MOB, ux KI1accH puxanuu u| 17 2 2 15
npeaHasHadyeHus. OCHOBHblE TpeOOBaHMUS K HM3TOTOBJIEHUIO
MeXaHU3MOB. TeXHUYeCcKue peraaMeHThl U CTaHAapThl.
Pa3pen 2. CTpyKTypHOe YCTPOMCTBO MEXaHM3MOB, BOMPOChHI
CTPYKTYPHOrO U KWNHEMATUYECKOro aHa/In3a U CUHTe3a.
CTpyKTypHBIE U KHHEMATUUYECKHE XapaKTePUCTUKA MEXaHU3Ma. .
PYKTYP P p - cobecenoBanue (YCTHBIN OMPOC);
Kunematnueckue mapsl W WX CTEEHU MOJBHIKHOCTH.
- HaOmoneHwe OOIIEeTPYIIIOBOTO
Kunemarnueckue nenu. MexaHu3M Kak KHHEMaTHYECKasl LIEMb.
pemeHus U OOCYKIEHUS yIeOHBIX
CrerneHp MOJBMKHOCTH MeXaHH3Ma. [lmockue MexaHu3Mbl, UX
3a7a4 y IOCKU U Ha MECTax;
pasHoBuAHOCTH. OCHOBBI pacyera creneHd mojBixHOcTH| 30 10 2 4 4 20
- MHIMBHIyaJIbHOE JIOMAIIHEe
JI0cKoro Mexanusma. OcoOble KOHCTPYKIIMOHHBIE CIIydau ISt
. KOHTPOJIHOE 3a/IaHUE U €ro
HAXOXJEHUs CTEMEHeW MOABUKHOCTH TIJIOCKUX MEXaHU3MOB.
. nyOoNIMYHas 3a1MTa B ayIUTOPUH
CTpyKTypHBIi ~aHaNU3 M CHHTE3 IUJIOCKMX PBIYaXHBIX - .
(crepxHEBBIX) MEXaHU3MOB. Teopust rpynn Accypa. ¥ Py
[IpocTpancTBeHHble KMHeMaTHdeckue Iernu. OCHOBbI TEOPUU .
- cobecemoBanme (YCTHBIN OIIPOC);
MaHUMYNIATOpoB. CTENeHH TMOJIBUKHOCTU MaHHUIYISITOPOB.
- HaOI0IeHNE OOITIETP YIITIOBOTO
Bormpockl npuMeHeHN s MAHUITYISTOPOB.
. 24 6 2 2 2 18 |pemreHus u 0OCYyXIEeHUST YICOHBIX
3yOuarsie nepenaun. CTpYKTYpHBIN aHaIN3 MIIOCKUX 3y0UaThiX
3a7la4d y JOCKH M Ha MecTax
MEXaHU3MOB. DJIEMEHThl KWHEMATHYECKOTO aHalln3a 3y04aThiX
MEXaHHU3MOB.




Paspen 3. dnemeHTbl TEOPUU KUHEMATMYECKOro aHanusa
MeXaHM3MOB B 0606LLeHHbIX KOOpAUHATaX.

[onsiTe 0000MEHHBIX KOOpAMHAT. Mcronb30BaHNEe METO0B
O00OOIIEHHBIX KOOPJAMHAT JUISi HWCCICNOBAHUS  JBHIKCHUS

- HaOmozneHue OOIIETPYNIOBOTO
pemeHnss U OOCY)KIAEHUs ydeOHBIX
3a7a4 y JOCKH ¥ Ha MeCTax;

25 8 4 20 |- uHOMBHMIyaJIbHOE  JIOMallHEe
MEXaHU3MOB. AHATMTHYECKUE METOJAbl KHMHEMaTH4YeCKOTO
. KOHTPOJIBHOE  33JlaHue H  €ro
aHaJIN3a PHIYKHBIX MEXaHN3MOB B 0000 IIEHHBIX KOOPANHATAX.
nyOnu4Has 3aIMTa B ayAUTOPHH
y4eOHOMN TP yIIIbI
Bcero yacos 99 26 10 73
Texynmii KOHTPOJIb 8.67
®opMa HTOTOBOT0 KOHTPOJISI N0 Y4e OHOMY IUIaHy 0.33
(3K3aMeH) '
UTOro 108




1.2. COAEP/ KAHUE OCHOBHBIX PA3JIEJIOB U TEM JUCHUIIIUHBI

1. Beeaenue

I[I/ICI_II/IHJ'II/IHa OTHOCHUTCA K BapHaTHBHOﬁ qaCT yqe6Horo I1Jj1a”Ha. ]_II/ICHI/IHJ'II/IHa OCHOBBIBACTCA Ha
SHAHUAX U YMCHUAX, HpI/IO6peTCHHBIX B XOAC U3YUCHU MPCAMICCTBYIO U X TUCHUTIIIUH, ITPOXOXKACHUA
IMPAaKTUK U B3aMMOCBA3aHa C paHCC N3YyYaCMbIMU JUCHUITIIMHAMUA

Anre0Opa ¥ reoMeTpus
MaremaTuuecKknil aHaJIn3
Teopernueckast MeXaHUKA
I'padmra

[TpuknagHast MeXaHUKa
OCHOBBI pOOOTOTEXHUKH

OcBoeHne TUCIUILIMHBI HE0OXOAMMO KaK MPEeIIeCTBYIOIee Ut AMCUUILINH U TTPAKTHK:
MeXIUCIUIUIMHAPHBIA TPAKTUKYM
TexHuueckoe MOJEIUPOBAHUE

2. OcHOBHOE co/lepKaAHUE JUCIHUILIU HbI

Paznea 1. OcHOBBI (QHU3HKO-TEXHHYECKHX TMpeACTABJICHHH O MeXaHM3Max H MAaIlIMHaXx.
OO0 meTeXHMYeCKHE BONPOCHI KOHCTPYH POBAHUS MeXaHM3MOB M Ma ILIMH.

1. OcHOBHbIE TEXHUYECKHE IMOHITHS U TEPMUHBI TEOPUM MeXaHHW3MOB M MaumH (TMM).
TunoBble  KOHCTPYKUMOHHBIE  3JIEMEHTBl  MEXaHM3MOB, MX KIaCCUQUKALMM U
npenHazHaueHus. OCHOBHbIE TpeOOBaHUS K H3TOTOBJICHUIO MEXaHM3MOB. TeXHHUYECKHe
pEerIaMeHThbl U CTaHIapThI.

OOmerexHu4Yeckie BOMPOCHl YCTPOWCTBA M KOHCTPYMPOBAHUS MEXaHU3MOB M ManmMH. OCHOBHBIE
TEXHUYECKUE MOHATUSA U TEPMHUHBI MAIMHOBEAEHHUS, TEOPHUM MEXaHW3MOB U MAllMH: JIETallb, 3BEHO,
cOopoyHas €IMHMIIA, Y3€], arperar, MeXaHW3M, MallMHa, aBToMaTr, poOOoT u T.n. TunoBbie
KOHCTPYKIIMOHHBIE 3JIEMEHThl MEXaHU3MOB, UX Pa3HOBUJHOCTU M INpemHasHauyeHus. Kmaccudukanus
y310B M JeTajed MEeXaHHW3MOB MO (YHKIHMOHAJIBHOMY HAa3HAYEHHI0 UM KOHCTPYKIHMOHHBIM
XapaKTepUCTUKaM : COEIMHEHMUS, Tepeaauu, 0a3upyrope 3JeMEeHTHI U JIp. TpeOoBaHus K U3rOTOBJIEHUIO
TEXHUYECKU X U3AETIHNH (IeTanell u y3/10B MEXaHU3MOB U MallH). OCHOBHbBIE TEXHUYECKHE PETJIAMEHTHI
U CTaHJapTHI IS pa3paboTKU U HKCILTyaTallid MEXaHU3MOB U MallliH.

Paznea 2. CTpyKTypHOE YCTPOMCTBO MEXaHM3MOB, BONPOCHI CTPYKTYPHOI0 W KHHEMATHYECKOIO
aHAIN3a M CHHTEe3a.

1. CrpykrypHble U KHUHEMaTUUYECKUE XapaKTEpPUCTUKA MeXaHu3Ma. KnHemarnueckue napel v
UX CTeNeHH NoABMXKHOCTU. KnHematnueckue nenu. Mexanus3m Kak KWHeMaThuyecKas 1elb.
CreneHb NOABUKHOCTU MexaHU3Ma. [Inockue MmexaHn3mbl, X pa3HOBUIHOCTH. OCHOBBI
pacuera CTeneHu MOJIBHYKHOCTH IJIOCKOT0 MexaHn3Ma. OcoOble KOHCTP YKIIMOHHBIE CITydau
JUIS HAXOXKACHUS CTeNeHel MOABMUKHOCTH IIJIOCKUX MeXaHNU3MOB. CTPYKTYpHBIHN aHAIINU3 U
CHHTE3 MJIOCKUX PhIYaKHBIX (CTEpKHEBBIX) MeXaHNU3MOB. Teopus rpynn Accypa..

l'eomeTpuueckie U KMHEMAaTUUECKUE XapaKTEPUCTUKH MEXaHU3MOB: JUHEWHBIEC U YIJIOBBIE pa3Mephl,
JMHEWHBbIE U YIJIOBbIE CKOPOCTH M ycKOpeHUs. [loHsTre kunemarnuecku x nap. CTeneHu nOoABUKHOCTU
KuHemaTndeckux nap. Kiaccel kuHemaTuyeckux map. Beicle M HHM31IME KMHEMaTU4YeCKUuEe Maphl.
[lonstne xuHeMaTnueckux uened. Pa3HOBUIHOCTM KHHEMATUYECKUX Lener. MexaHusM Kak
KuHematndeckass 1enb. CTerneHb MOABMKHOCTH MEXaHU3Ma. TEeXHUYECKUH CMBICI CTENEHU
MOABM)KHOCTM ~ MexaHu3Ma. [IpMHOMIBI  NPAaKTUYECKOro  pacyé€ra CTENEHEeH  IMOABUYKHOCTH
MPOCTPAHCTBEHHOTO MeXxaHu3Mma (oO0umi cinydair wmexanu3MoB). @opmyna IL.W.ComoBa —
A.JLManeimeBa. Ilnockue ppluakHbie (CTepKHEBbIE) MeXaHU3Mbl. HekoTopble pa3HOBUIHOCTU
MJIOCKUX PBIUYQKHBIX MEXaHW3MOB : IIApPHUPHBIC, MON3YHHBIE, KynadukoBblie. @opmyna [1.JI.UeOniiera
JUISL CTETIEHU MOJBMYKHOCTH IJI0cKOro MexaHu3ma. Ilnockas dgepma. OcoOble KOHCTPYKIIMOHHBIE CITydan



OTIpeNeNieHUs] CTeTIeHEH MOABUXKHOCTH MEXaHM3MOB: M30BITOUHBIEC CBSI3M M MECTHBIE TOJIBUKHOCTH.
CpaBHeHHE pacdy€TOB CTEMEHEH MOJBM)KHOCTH IJIOCKMX MeXaHu3MoB mo (opmynam I1.M.ComoBa —
A.IlLManeimeBa u [1.JI.YeOpimeBa, MHTEpHpETalNsl PE3yIbTATOB U MOsSCHEHUS K HUM. OCHOBHBIC
MOHATHS CTPYKTYPHOTO aHAIN3a MIOCKUX PHIYAKHBIX MEXaHU3MOB. TeopeThuecKue mpeICTaBICHUS O
rpynmnax Accypa. WUcropuueckas crpaBka o JI.B.Accype. Knaccudukanus rpynn Accypa (TOpSIOK,
ki1acc) mo .M. AproboneBckoMmy. KOHCTpyKIIMOHHBIE Pa3HOBUIHOCTH TPYNI Accypa B MEXaHU3Max.
[IpaBuna M aarOpuTMBI COCTaBIEHUSI CTPYKTYPHBIX (popMyn MexaHu3mMoB. HauyanbHBIH MeXaHU3M.
OcobeHHocTn aHanmu3a 1Mo AcCCypy MJIOCKAX MEXaHU3MOB C BBICIIMMH KHHEMAaTHUYECKUMHU IapaMu:
3aMeHa KWHeMaThuyeckux map 4 wiacca mapamu 5 knacca. [IpaBuia 3aMeHbl: (M KTHBHBIE 3BEHDS,
3aMEHSIIO M MEXaHU3M.

2. IlpoctpaHcTBeHHbIE KuHeMaThuyeckue nenu. OCHOBBI TEOPUU MaHUMYIATOPOB. CTerneHu
MOJBIKHOCTH MaHMITYISATOPOB. BOmpocsl NpUMEHEHWs MaHHITYISATOPOB. 3yOuaTbie
nepenaur. CTPYKTYypHBIH aHaIM3 IUIOCKUX 3YOYaThIX MEXaHU3MOB. JIEMEHTHI
KHHEMaTHYeCKOTO aHajn3a 3y0yaThlX MEXaHU3MOB.

[IpocTpancTBeHHBIE KUHEMaTHYecKWe Ienu (MPOCTPAaHCTBEHHbIE MEXaHU3MbI) — MaHUIYISTOPBHI.
MaHuUIySTOphl Kak OCHOBA poOOTOTEXHUYECKHX cucTeM. OOliee mpegHa3Hau€HUEe MaHHUIIYJISATOPOB.
OCHOBHBIE MOHATHUS U TEPMUHBI TEOPUU MaHUTTYJIATOPOB (pabouee MPOCTPaHCTBO, 30HA OOCTYKUBaHUS,
MaHEBPEHHOCTb U Jp.). OCHOBHBIE KOHCTPYKIIMOHHBIE CXEMbl MAHHUIYJISITOPOB, UX CPaBHUTEIbHBIE
XapakTepucTuku. CTPYKTypHBIE CXeMbl MaHUIYIATOPOB. CTENEHM MOABUKHOCTH MaHHUIIYJIATOPOB.
Onpenenenue (pacuéT) CTENEHUM MOJBMKHOCTM MAHMMYIATOpa M MaHEBPEHHOCTU. Bompocsl
NPUMEHEHUS] MAaHMUMIYISATOPOB [UIsl pa3HbIX LeJeil, 0COOEHHOCTH TEXHOJIOTHYECKOTO NPUMEHEHUS
MaHHUIYJIATOPOB HAa IPOU3BOCTBE, B CTPOUTEIBCTBE, MEIULIMHE U JIP.

OcCHOBHBIE TpEACTaBICHUS O 3yOuaThIX Iepenadax. Pa3sHOBHAHOCTH 3yOuaThIX —Iepenad
(UMIMHIpUYECKUu e, KOHUYECKIE, BUHTOBBIC, YCPBSIYHBIC, PECUHBIC U Jp.). 3yOUaThie MEXaHU3MBbI, 0011Ice
YCTpOHCTBO. PsAfHbIE U CTyleHuaTble 3youaTble MeXaHu3Mbl. [I1anerapubie MexaHu3Mbl. OcoGeHHOCTH
KOHCTPYKUMM M IPUHOUNBI pabOThl IJIAHETApHBIX MeXaHU3MOB. (OCHOBHBIE pPa3HOBUAHOCTU
IUTAHETApPHBIX MEXaHU3MOB. [IpMHIUIBI M aNrOPUTMBI CTPYKTYPHOIO aHANIM3a IUIOCKUX 3yOUaThIX
MEXaHU3MOB, UX CTPYKTYPHBIE CXeMbl. DJIEMEHTbl KWHEMaTHUECKOTO aHaIu3a 3yOuaThlX MEXaHU3MOB
nepeaToyHble YKciia U NepelaTouHble OTHOLEHU. [IpUHIIUITBI HAX0KIEHUSI U pacyeTHbIE (OPM YIIbI
JUIs TIepeIaTOYHBIX OTHOICHUH U MepelaTOYHbIX YU CEll.

Paznen 3. DjeMeHTHI TeopuHM KHHEMATHYECKOT0 AaHAJIM3a MEXAaHHU3MOB B 0000IIEHHBIX
KOOpPIAMHATAX.

1. Tlonsarue 00OOmMEHHBIX KoOpaWHAT. Vcmonb3oBaHWe OOOOIEHHBIX KOOPAWMHAT IS
HCCIEOOBAHUSA MEXaHU3MOB. AHAJIUTHYECKHE METOAbI KHMHEMATHYECKOTO aHajln3a
PBIYAXKHBIX MEXaHU3MOB B 000OIIEHHBIX KOOPAUHATAX.

OOume MOHATUIHBIE MPEACTABICHUS M TEPMUHOJIOTUS MPOOIEMATUKM OOOOIIEHHBIX KOOPIMHAT.
Oco0ble BO3MOXKHOCTH HCIHOJIB30BaHMS OOOOIIEHHBIX KOOPAMHAT I MCCICIOBAHMS JBHKECHUS
MexaHu3MoB. Knnemartudeckue nepeaarodnbie GyHKIIUH, aHATIOTH CKOPOCTEH U yeckopeHu. [[puHIumbI
KAHEMaTHYEeCKOTO aHaIM3a MEXaHU3MOB C UCIOJIb30BaHUEM 0000IIEHHBIX KOOPAUHAT. AHATUTUYECKUE
MCTOJIbI KMHEMATUYCCKOIO aHalin3a PbIYa’XKHBIX MCXaHU3MOB B OGOGH.IéHHLIX KOOpAWH aTax. MeTO,Z[
3aMKHYThIX BEKTOPHBIX KOHTYpoB (MeTon B.A.3mHOBBEeBa). Pacuer MexaHH3MOB € MOMOIIBIO ITOTO
METOo/1a.



1.3. METOANMYECKHUE PEKOMEHJIAIIUU 110 OCBOEHUIO U CIUIIJIUHbI

B opranu3zaiimoHHO-METOAUUYECKYIO CTPYKTYPY Kypca AUCHUILINHBI «MalMHOBEICHNE» BKIIOYEHBI
CIIeAyIOIIMe ayqUTOpHbIE (KOHTaKkTHbIE) (OpMbI OpraHU3allMy y4eOHBIX 3aHATUN CTYJEHTOB: JICKIIHUH,
[IPaKTUYECKUE 3aHATHS (CEMHHApbl - JJs MPAKTUYECKOTO OCBOEHHUS M 3aKpENJIeHHUs JIEKIHOHHOIO
Marepuana) W JabopaTOpHBIC MPAKTUKYMBI (U1 BBIIOJHEHUSI CaAMOCTOSTENBHBIX YUEOHBIX 3aJaHUU
oOyuatronmmucs ). ITockonbky oOpazoBaHHMe OCYLIECTBIISIETCS B 3a04HON (popme, TO B 0Opa3oBaTeNbHOI
IporpaMMe IperyCMOTPEH 3HAYUTENIbHBIA 00bEM YacOB Ha BHEAYIUTOPHYIO CAMOCTOSTENIbHYIO paboTy
CTY/IEHTOB.

B koHTakTHOH dacT 00pa30BaTEIbHOrO Kypca JIEKIHMH SBISIOTCA OCHOBHBIM (popMaToM
MPEJCTaBIICHUS] HAyYHO-TEOPETUUYECKOW HH(popManuu B OOOOIEHHOM BHJE IO JAaHHOW HCITUTUTHHE.
[locemenue nekuii ABJISETCS BaXKHBIM KOMIIOHEHTOM 3HAHUEBO-TIOHSATUHHONW MOJTOTOBKH CTYIEHTOB B
npeaMeTHO obmactu auciMIumMHBL. [IpenonaBanue JeKUUi MO JaHHOW JMCHMIUIMHE OPTaHM30BaHO Ha
INpPUHIUIAX 00sg3aTeIbHO MOMEHTaJIbHOW OOpaTHOM CBS3M 10 KOMMYHHMKALIMOHHOW JIMHUM
npenojiaBarenb-cTyaeHT. [Ipu 3ToM mocemieHuEe CTYIEHTOM JIEKIUUA M (UKCAUs UM JIEKIMOHHOTO
Marepuaia He SBJSETCS JOCTaTOYHBIM YCIOBHEM Ui (OpMHUpOBaHUS Yy OOYYAIOIIETOCS ITOJTHBIX
TEOPETUYECKUX  TIOHATUHHBIX  TPEICTABJICHHH,  MPAKTUKONMPUMEHUTENBHBIX  MOHUMaHUW |
KOMITETEHTHOCTEH Il CAMOCTOSATENIEHOTO CIOIb30BAHUSI yUeOHO-HAyqYHOT0 MaTeprasa A1 CLUTIITUHBI.

Jus  gopMupoBaHHMS y CTYAEHTOB CIIOCOOHOCTEH M HAaBBIKOB MPAKTUYECKOTO TMPUMEHEHHS
TEOPETUYECKUX 3HAHWUM Hcmoyb3yeTcss (opMa CeMHHApCKUX 3aHATHH, Ha KOTOPBIX MpernojaBaTelb
yIIyOJI€HHO NpPEACTaBIsieT U OOBSICHSAET HEKOTOphle YacTHBIE BOINPOCHI U3 COJEp)KaHUS Kypca
JUCHUIIIMHBI, I€TAJIbHO PacCMaTpUBAET U OOBACHAET HEKOTOPbIE XapaKTEpUCTUUECKUE MPUMEPHI, MPU
3TOM 00s3aTeNBFHO MO ICPKUBACTCS MHTEPAKTUBHBIN (C OOpaTHOM CBS3bI0) KOHTAKT IMpENoaBaTeis co
CTYICHUECKOM aynuTopuei, yToObl 00eCIeynTh MaKCHUMalIbHYIO 3(Q(EeKTHBHOCTH 00pa30BaTENbHOIO
IpoIecca ¢ y4eTOM WHIUBUAYATbHO-JTHYHOCTHBIX 00pa30BaTENbHBIX OCOOCHHOCTEH KaXKIIOTO CTYICHTA.
[lpakTnyeckue  ceMHUHApCKUE  3aHATHS [0  JAHHOM  JUCUMIUIMHE  SIBJSIOTCS ~ OCHOBHBIM
OpraHu3aIMOHHO-AEATEIbHOCTHBIM (POPMATOM U151 BOSHUKHOBEHHUS y CTYJICHTa OCO3HAHHOI'O TOHUMAaHU
MaTtepuaia JUCHUIUIMHBL U U1 POPMUPOBAHUSA Y HEro 0a30BOTO YPOBHSI CTOCOOHOCTEH MPAKT HYECKOTO
MPUMEHEHHS TOJYYEHHBIX HAaYUYHBIX 3HaHUN. B 3TOM 3awimiouaercs BaXKHOCTb MOCEIICHHS CTYACHTOM
CeMHUHApCKUX 3aHATHH. CeMHHapCKUe 3aHATUS SBISIOTCS JIOTHYECKMM IPOJOJIKEHHUEM JIeKIMOHHOM
paboThl CTyJIEHTa, a TaKKE €ro MOCTIEKIMOHHON CaMOCTOATENbHONW MOArOTOBKH, BKIIOYas paboTy c
y4eOHOI TUTepaTypoil, HAyYHBIMH HCTOYHHUKAMHU.

Jlis HapaOOTKH MPAaKTUYECKUX HABBIKOB NMPUMEHEHHS MPUOOPETEHHBIX TEOPETUUECKUX 3HAHHUH 1O
JUCHUIUIMHE, Ui (OPMUPOBAHUS KOMIIETEHTHOCTHOTO YpPOBHSI CTYyAEHTa B IpeIMETHOW o006jacTu
TUCHUIUIMHBI B MPOrpaMMy JaHHOTO OO0pa3oBaTENIbHOTO Kypca BXOAST YydeOHBIE J1abopaTOpHBIE
MPAKTUKYMBI, Ha KOTOPBIX OCHOBHBIM JHMJAKTUUECKAM MOJXOJOM SBJISETCS OOIIECTPYNIIOBOK pa3bop u
CaMOCTOSITEIbHOE PELICHUE CTYJIECHTaMH OIpEAEICHHBIX Y4EOHBIX 3a/1ad, BBINOJIHEHUE TUIAKTUYECKHX
3aJlaHU M0/1 KOHCY/IBTAallMOHHBIM KOHTPOJIEM IIPEI01aBaTelisl, BBICTYIAIOILETO 3/1€Ch, INIABHBIM 00pa3oM,
B POJH DKCIIEPTa-KOHCYJAbTAaHTA B INPEIMETHOM OOJIACTH, KOOPAMHUPYIOLIETO M KOPPEKTUPYIOIIETO
CaMOCTOSITEIbHYIO PabOTy CTYAEHTOB. 37IeCh TOXE PEaTU3YIOTCS MPUHIUIBI KOMM YHUKAI[MOHHON
MHTEPAaKTUBHOCTH 00pa30BaTENbHBIX MPOIECCOB KaK MO JIMHUM CTYAEHT — IpernojaBarelb, Tak U IO
JUHUSIM CTYIEHT — CTYAEHT. BaXHOCTh NOCEIEHHS CTYAEHTOM JIabOpaTOPHBIX NPAaKTHKyMOB
ONpeneNnseTcss TeM, 4YTO JTH MPAKTUKYMbl SBISIOTCS MECTaMM W CHUTYalUHMsIMH COOCTBEHHOM
y4eOHO- ISITeIbHOCTHON TPAaKTHKH CTYAEHTAa B KOHTEKCTE OCBOCHHMS y4eOHOM AMCLUMILIMHBI, 0€3 Yero
CTaHOBUTCSL MPOOJIEMHBIM JIOCTHKEHUE OO0YJaloMMMHUCS KOMIIETEHTHOCTHOTO YPOBHSI B OCBaMBaE€MOM
HayqHO-TIPEIMETHON 00IacTH.

JUis mpolyKTUBHOM paboThI CTy/IeHTa Ha MPAKTUYECKUX CeMHHapax U J1JabOpaTOPHBIX MPAKTUKyMax
00s3aTeIbHO HeoOXoJMMa €ro CaMOCTOATENIbHAs BHeayAUTOpHas paboTa ¢ ydyeOHOM, HaydyHOU
JUTEPATypOH, IO MEHbIIIEH Mepe TOM, KOTopasi pEeKOMEHI0BaHa Ui OCBOeHHUs Kypca. [[i1s1 6osee monHoro
Y Pa3BEPHYTOr0 HOHMMAHUS Pa3HbIX HAYYHO-TEOPETUYECKUX aCTI€KTOB TUCIIUIUIMHBI Ba)KHO HCTIOIB30BAThH
HHpOpMAIINI0, HAyYHbIE MHTEPIPETAMH, TPAKTOBKHU, MOSICHEHUSI HE U3 OJHOI0, a U3 pa3HbIX Y4eOHbIX
MOCOOMH U HAYYHBIX UCTOYHUKOB, TaK KaK B KAKH X-TO OJJHUX HUCTOUHHUKAX MOKET ObITh 00Jiee MOHSITHO IS
KOHKPETHOTO CTy/eHTa U 0ojiee JAETallbHO PacCMOTPEHBI KaKHe-TO OJHU HaydHbIE BOIPOCHI M3 Kypca
JUCHUIUIMHBI, @ B APYTUX — JApyrue. J{Jis 3Toro COBpeMeHHbIN CTYAEHT JOJKEH MOJIb30BaThCs HE TOJIHKO
MEeYaTHbIMU Y4EOHBIMU UM METOJUYECKUMH MOCOOUSIMU, HO U JOJKEH OCBOUTH TEXHOJOTHH DPAOOTHI C
AJIEKTPOHHBIMU OMOIMOTEUHBIME PECYPCAMH, IOCTYI K KOTOPBIM 00ECTIeYMBaETCS BCEM CTY/IEHTaM BY3a.



I1. KOMIIOHEHTBI MOHUTOPHUHT A Y4 EBHBIX TOCTHK EHUI

11.1. ®OHJI OHEHOYHbIX CPEACTB 1O JUCHUIIJIMHE (® OC)

MUHHUCTEPC TBO ITPOCBEILEHHNS POCCUNCKOM ®EEP ALTUA
(e nepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEK JCHIE
BBICIIIETO 00pa3oBaHUs
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CocraBurens: [leckoBckuii E.A., kana. nen. Hayk,

JOLCHT Ka(l)eﬂpbl TEXHOJIOTHHU U MPCAIIPUHUMATEIIBCTBA



1. Ha3znayeHnue (poHIa OLIE HOUYHBIX CPeICTB.

1.1. Iensto cozmanuss ®OC aucuummHel «MalMHOBEIEHUE) SIBJISCTCS YCTAaHOBJIEHUE COOTBETCTBHS
y4eOHBIX JOCTH)KEHUN CTYJCHTOB 3aIlUIAHMPOBAHHBIM pe3ylibTaTaM 00ydeHUs: U TpeOOBaHUSM OCHOBHOU
npodeccroHanbHONW 00pa30BaTEIbHON TPOrpaMMbl, paboueil mporpaMMbl JUCIUTLIAHBL.

1.2. ®OC pa3paboTaH Ha OCHOBAaHUHM HOPMATUBHBIX JOKYMEHTOB:

— (enepa’dbHOTO TOCYZAPCTBEHHOTO O00pa30BaTENbHOTO CTaHAApTa BBICIIETO 00pa3oBaHUs IO
HanpasieHuto mnoarotopku  44.03.01 Ilemarornueckoe oOpa3oBaHue (ypoBeHb OakajiaBpuarta),
YTBEPKAECHHOTO MpHrKkazoM Munobpaayku PO ot 22.02.2018 r. Ne 1215,

— oOpazoBarenbHOM mporpammbl  «Te€XHOJIOTHST C OCHOBaMM MpEANPUHUMATEIbCTBA»  BBICILIETO
obOpaszoBaHus 3a0uHOW (opmbl OOydeHHs 1O HampapjieHuio moarotoBku 44.03.01 Ilemarorudeckoe
oOpa3oBaHue.

— Ionoxenus o gopmupoBanuu (OHAA OIEHOUYHBIX CPEACTB JUISl TEKYLIETO KOHTPOJS YCIIEBAaEMOCTH,
MPOMEXYTOYHOM M UTOTOBOM aTTecTalMu OO0y4aroUMXCs MO 00pa30BaTeIbHBIM MPOTPaMMaM BBICIIETO
o0Opa3zoBaHus - MporpamMmaM OakalaBpuaTa, IporpaMMaM CIEHHATUTETa, IPOrpaMMaM MarkucTparyphl,
nporpaMmaM IOJTOTOBKM HAYYHO-TIEJarOTHYECKUX KagpoB B acmupaHType - B (eaepalbHOM
rOCYJapCTBEHHOM OIO/DKETHOM 00pa30BaTeNbHOM YUpEKIEHUU BhICIIEro oOpaszoBanus «KpacHospckuii
rOCY/IapCTBEHHBIN Tmefarorndeckuii yaupepcuter uM. B.IL. AcTtadweBa», YTBepKISHHOTO MPHKA30M
pekropa Ne 297 () ot 28.04.2018.

2. IlepeyeHb KOMIIeTe HIMIA, OJI€KAIMX ()OPMHUPOBAHUIO B PaM KaX TUCLHHUIIJIHHBI .
2.1. Ilepeuenpb komMneTeHIIUN, POPMUPYEMBIX B NMPOIIECCE U B CBSA3U C U3YUEHUEM JAUCLUILINHBI.

VK-1: crnocoGeH OCyIeCTBIATh IMOUCK, KPUTHYECKHI aHadu3 M CHHTE3 WH(OpPMaluu, HTPUMEHSThH
CHCTEMHBIH TTOJIXO VTSI PEIICHUS ITOCTABJICHHBIX 33/1a4;

[1K-1: cnocoGeH opraHHW30BBIBaTh MHAMBUAYAIBHYIO U COBMECTHYIO y4eOHO-IIPOCKTHYIO JESTeNbHOCTh
00y4JaroIM XCs B COOTBETCTBYIOIIEH MTPeIMETHOI 0bnacTu;

[1K-2: ciocoGeH moyiepKuBaTh 00pa3ibl U IIEHHOCTH CONMAILHOTO MOBEACHUS, HABBIKU MOBEICHUS B
MHpE BUPTYaJIbHOW PEATbHOCTH U COMATBHBIX CETSX;

[1K-4: obnanaer nHpopManei 0 COCTOSHUY U TEePCIEKTUBAX Pa3BUTHS «TEXHOC (hepbl»;

[1K-5: crocobeH opraHn30BaTh MPOEKTH YIO EITENBHOCTH 110 PEIICHUIO TEXHOIOTHIECKUX 33/1a4.

2.2. OueHOYHbIE CPEACTBA.

KomrmereHnumu, oTMEYeHHBIE B TIEpEYHE KOMIIETCHIIUM, GOPMUPOBAHNE KOTOPHIX TOJKHO MPOUCXOIUTH B
MpOIeCCe M3YYEHUS NUCIUIIINHBI, HE SIBJISIFOTCS MPSMBIMH PE3YIbTATUBHBIMHU CIICJICTBUSAMU H3ydCHUS
CTYACHTOM JUCUUIUIMHBI «MallMHOBEAEHNE». DTH KOMIETEHLIMHM MOIYT JUIIb B TOM WJIM UHOW Mepe
dopMUpOBAaThCS W/WIM Pa3BUBATHCS B KOHTEKCTE OOPa30BATENbHBIX MPAKTUK, BBICTPAUBAEMBIX
MpernojaBarejIeM M MPOXOJAUMBIX CTYACHTOM TIPH OCBOCHUM Kypca IMCHUIUMHBEL. [losTomy mipum
peanu3aluy JaHHOM JUCLUMUIUIMHBI HE TMPOBOIATCS JACUCTBHUS MO NPSAMOMY Pe3ylIbTaTUBHO -OLIEHOYHOMY
COMNOCTABJICHUIO KAKWX-TO 3JIEMEHTOB HAyYHOTO COJIEpPKaHMS Kypca JUCHUUIUIMHBI C BbILIECYKa3aHHBIMU
KoMIleTeHIUsIMU. JItoOble COMOCTaBJIEHHS Takoro poja B JAHHOM CJy4ae MOTYT ObITh TOJBKO
YCIOBHBIMH, KOCBEHHBIMHM, WHTEPIPETAUMOHHBIMU W HE MOTYT UCIOJb30BATbCA B  KAayeCTBE
MPAKTUYECKOTO OLIEHOYHOTO HMHCTPYMEHTapHs MpernojaBaress JUisi OLEHKH 3THUX KOMIIETEHIIMM Kak
PEe3yABTaTUBHBIX (JAKTOPOB U3YICHUS JUCIUTIIHHEI.

B ocHoBe cHuCTeMBI OLIEHMBAHUS YCIEIHOCTA CTYAEHTOB IPH NPOXOXKACHUU Kypca AMCLHUTIIMHBI
«ManmHOBEACHNUEY JICKHUT HE (POpMATbHO-3HAHUEBAS, OOBEMHO-UCIIOTHUTEIBCKAS,, a AKTUBHOCTHAs
MTOHSITUIHO-MBICIIUTENIPHAS U TI03HABATEIBHO-PACCYAUTEIbHAS UCOJIOTHS, UCKIIOUUTEIIFHO BaXKHAs KaK
ocHOBa Jnsi J(PQPEKTUBHON TMENarori4eckoil JesTeNbHOCTH, K KOTOPOH TOTOBSTCS CTYACHTHI
neAarornyeckoro Bysa. [1o3ToMy OHMM M3 KIIOYEBBIX (PAKTOPOB OLICHKU 3JIECH SIBISIETCS HE CTOJBKO
YMEHHUE CTYACHTA BBINOJIHATD, peliaTh ydeOHbIe 3aJaHusl, CKOJIbKO MyOJIMYHO OCO3HAHHO OOBSICHSTH 3TH
pelIeHus.

B mporecce mpoxokaeHUsT Kypca AUCHUILUINHBI «MalnmHOBEICHUE» HUKAKUX (HOpPMaTbHBIX OAJUTBHBIX
OIICHOK IperoAaBaTesieM CTYIEHTY 3a TEeKYIIylo padoTy He cTaBUTCS. DopMaibHYIO OIEHKY (110 cxeme
«3aUTEHO» / «HE 3a4TEHO») MOIYYal0T TOJhKO KOHTPOIBHBIE 3aJaHusl (paObOoThl), KOTOPHIE BKIIOYCHBI B
MpOrpamMMy JUCIUILIUHBI JIJISI CAMOCTOSTEIIBHOTO BBIMIOJIHEHUS M 3alUTHI CTYyACHTOM. [[7s1 mosydeHus
JIOTTyCKa MpernoAaBaTes K 9K3aMeH y [0 KypCy IUCHUILIMHBI CTYJEHTY HEOO0XOIMMO MO YUYUTh 3a4€ThI 110



BCEM KOHTPOJBHBIM padoTam. B ciaydae oTcyrcTBHS y CTy/IeHTa 3a4eTa XOTs ObI 10 OJHON KOHTPOJIGHOH
paboTe OH He JI0JKEH ObITh JOIYILEH J0 Cau dK3aMeHa.

HroroBas omeHka 3a Kypc (OLIEHKAa NPOMEXKYTOYHOH aTTecTallud — 3K3aMEHA) OTpakaeT He 00beM
BBITMIOJIHEHHON CTY/ICHTOM Y4eOHOI paboThl, a ypOBEHb C(OPMUPOBAHHOCTH €0 HAyYHBIX IOHUMAHUH U
crocoOHOCTEH OOBACHEHHUS ONpPENeNCHHBIX TeM W BOHpOcOB. WTOoroBas sK3aMEeHAllMOHHAs OLEHKa
CTYJICHTA SIBJISIETCSl SKCIIEPTHOW OIEHKOH, KOTOPYIO JIaeT MpenoiaBaTellb-dKCIepT padoTe CTyAeHTa Ha
sK3ameHe. [Ipu mpoBeaeHUM 3TOH HKCIIEPTHOW OIEHKH INPEToAaBaTellb MOXKET YYUTBHIBATH YCIEIHOCTD
CTYIEHTa, KOTOPYIO TOT JIEMOHCTPHPOBAI B MPOLIECCE OCBOCHHS Kypca JUCHHUIUIMHBI «MaIIMHOBEICHHE.

3. ®oH/I Ol HOYHBIX CPeJICTB /ISl TEKYIEr0 KOHTPOJISl ycleBaeMOCTH MO TUCIUILINHE.

q)OHI[ OLCHOYHBIX CPpCACTB JId TCKYLICIO KOHTPOJIA BKIIIOYACT OLOCHOYHBIC HWHCTPYMCHTBI IIO BCEM
COACPIKATCIIbHBIM pa3aciaM AUCHUIIJINHBI:

— KOMILJICKTBI Pa3HOYPOBHEBBIX 33134
— cobecenoBanus (YCTHBIC OITPOCHI);

— HaOIroAeHNE OOIIETP YIITOBBIX PEIICHUN U 0OCYKACHHUI ydeOHBIX 3a71a4 Y TIOCKH U Ha MECTaX;

— KOHTPOJIbHBIE 331aHu (paOOThI) M MX I YOJIMYHbIE 3aIUTHI IIepe ayIuTOpHel ydeOHOU TP yIIIIbI.

KoHTposbHOe 3aaaHue 1.

CTPYKTYPHDbI aHann3 mexaHusmos no Accypy.
MopAfOK CTPYKTYPHOrO aHa/M3a  NJIOCKOro MexaHu3ma (nocnefoBaTelbHOCTb — AENCTBUIUA  Npu
nccaefoBaHUM CTPYKTYPbI NJOCKOrO MEXaHW3Ma U onpeaeneHnm ero Kaacca):
1. MpoHymepoBaTb BCE 3BEHbA MeXaHM3Ma. HenoaBuKHOMY 3BeHY (CToMKe) OB6blMHO NpPMCBaMBAOT
Homep O.
2. O603HauMTb 3ar/faBHbIMWU BYKBAMW NAaTUHCKOrO afidpaBMTa BCE KMHEMATMYECKME Nnapbl U B CKOOKax
BO3/1e OYKB yKa3aTb HOMepa 3BeHbEB, 06 PA3YIOLLMX KWUHEMATUYECKME Napbl.
3. PaccunTaTb cTeneHb MOABUMKHOCTU MexaHu3ma W, NpoaHann3mpoBaTb NOAYYEHHbIN pe3ynbtaT. Mpu
Ha/IMYNN MECTHbIX NMOABUKHOCTEN U (MIM) NACCMBHDBIX CBA3EN M36ABUTLCA OT HMX U NOBTOPUTL pacueT W
— B pe3ynbTaTe AO/KHA MONAY4UTbCA (aKTUYecKas CcTeneHb MOABMMKHOCTM MexaHudma (6e3 yyeTa
BMAHWUA HA ee pacyeT MeCTHbIX NOABUKHOCTEN UM NACCUBHbIX CBA3EN).
4. Mpoun3BeCTN 3aMeHY BCEX BbICLUIMX KUHEMATUYECKMX Nap (€C/IM OHM MMEIDTCA B UCXOAHOM MEXaHU3MeE)
OUKTMBHBIMM 3BEHBAMM N HU3LWMMM NAapamMn. NOCTPOUTbL CXeMy 3aMeHALWero mexaHmsama. [lononHuTb
HOMepaMun U ByKBEHHbIMW OBO3HAYEHMAMM HOBble 3aMeHAKWME 3BEHbA U KMHEMATHMYecKkne napbl V
Knacca, cooTBeTCTBEHHO. [lpoBepuTb pacyeTtom BenundmHy W nocne 3ameHbl — OHa [0MXHa OCTaTbCA
NpeXHen.
5. Y Ka)KAoro mexaHu3ma B KOHTPO/SIbHOM 3aaHuW BeAywMMU MOryT BbiTb aNbTepPHATUBHO 3aAaHbl
pa3sHble 3BeHbA. [pu pasnoKeHUn MexaHuM3ma Ha rpynnbl  Accypa HeobxoguMmo BbIMOAHUTL
aHANUTUYECKMEe OeNCTBUA ONA KaXKA0ro BapuaHTa E%umx 3BEHbEB MexaHM3Ma. (BapuaHTbl BeAyLLmx

3BEHbEB B Ka)KA0OM 3a4aHMK YKa3aHbl CUMBONAMM nnm N CTPEIKAMM -yKa3aTeNaAMM).

6. OT KOHUA MexaHu3ma, Hambonee yaanéHHOro OT BeAYLETO 3BeHA (B MexaHM3Me MoXKeT bHbiTb
HECKONbKO HEe3aBUCMMbIX BETBEM, T.e. HECKO/IbKO YCNOBHbIX KOHL,OB), nooyepesHO OTAENNTb
CTPYKTYpPHble rpynnbl Accypa Tak, 4TOObl OCTAlOLWLAACA YacTb KMHEMATMYECKOM Lenu ocTaBasacb
paboTocnocobHbIM MeXxaHM3MOM — [0 MOMEHTA, MOKa He OCTaHeTcA MmexaHusm 1-ro knacca —
HaYanbHbI MexaHu3m (B obwem cnayyae MX MOXKeT OblTb HECKONbKO, KOAMYECTBO Haya/bHbIX
MEXaHM3MOB PaBHO BeandMHe W —cTeneHun nogsuKHOCTH).

7. Coctagutb ¢Gopmyny CTpoeHMA mexaHuM3ma. Kaxkaomy BapuaHTy BblbOpa BeaylWwMX 3BEHbEB
COOTBETCTBYET €4ANHCTBEHHbIN BapuMaHT Takon ¢Gopmynbl. Mo Knaccy HamBbICWIEN CTPYKTYPHOM rpynnbl
onpeaennTb U YKa3aTb KNAcC MexaHM3Ma.









KoHTponbHOe 3agaHue 2.

KnuHematunueckuii aHaniu3 MHOTr03BeHHbIX PblYayKHbIX MEXAaHU3MOB
No MeToAy 3aMKHYTbIX BEKTOPHbIX KOHTYpOB (meToay B.A.3uHoBbeBa).
PacyeT KWUHEMATUUYECKMX XapaKTe PUCTUK MeXaHU3MOB C NOMOLLbIO 0606LL,E HHbIX KOOPAUHAT.

[na mMexaHM3moB, AaHHbIX B COOTBETCTBYIOWEM BapWaHTe KOHTPOAbHOMO 3adaHuA (BapuaHTbl 0603HaYeHb!
undpamm NOPAAKOBLIX HOMEPOB), BbIMOAHUTL KMHEMATUYECKMIA aHaIN3 MO MeTOAY 3aMKHYTbIX BEKTOPHbIX
KOHTYPOB, A/1A Yero OCyLLEeCTBUTb Cleaylollee:

1)

2)

3)

4)

5)

6)

7)

8)

N306pa3utb NpUHLUNUANBHYIO CXeMY AaHHOrO B COOTBETCTBYIOLLEM BapuaHTe 3a4aHMA MmeXxaHusma bes
cobNI04EHNA FeOMETPUYECKUX pPa3MepoB, HO C NOBTOpPeHMem obLLero reomeTpUYEcKOro KOHTypa
mexaHusma. (Heobxogumble Ans pacyeToB reomeTpudeckue pasmepbl KOHCTPYKLUMOHHbIX 3/1€MEeHTOB
(8NVHbI 3BeHbEB M OP. HEM3MEHHble PacCTOAHWUA) cuuMTaThb 3afJaHHLIMM M Ha xeme obosHauath |, (i —
YC/10BHbI NOPAAKOBbIN HOMEP 3/1eMeHTa NPY PeLLeHUI, NMPON3BOJIbHO YCTaHaBAMBaeMblId 06ydalommces).

HaiiTn cTeneHb NOABUKHOCTU MeXaHU3Ma C Lie/Iblo onpeaeneHUs KonnyecTBa 06061WEHHbIX KOOpANHAT
(He3aBUCMMbIX NepemeHHbIX), TPebyIoLWMXCA ANA KUHE MATUYECKOFO aHaIn3a MeXaHu3ma.

BbINONHUTL Ha CXeme NOCTPOEHUE BEKTOPHbIX KOHTYPOB MeXaHM3Ma, HeobXoauMbIX ANA pelleHus B
COOTBETCTBUU C MOJIONKEHUAMMU METOAA 3aMKHYTbIX BEKTOPHbIX KOHTYpOB. (HanpassneHus eekmopos
MOXCHO 8bI6UPAMb  MPOU3BOSLHO, MPU 3MOM M0AHAA COBOKYMHOCMb (CyMMa) 8eKmopos OOnHcHa
06pa3zosams 3aMKHYMbIli KOHMYP).

CnpoeuupoBaTb NOCTPOEHHbIE 3aMKHYTble BEKTOPHble KOHTYpbl Ha BblibpaHHble Oocu KoopguHat. (Ocu
8800AMCA NPOU360/1bHO, UCX00A U3 y0obcmea 019 HaxXoxOeHuUA peweHul).

Monyuntb B pesynbTaTe MNPOEUUPOBAHMA CKaNApPHbIe YpaBHEHUsA, BKAKOYalOWMe yraosbie u/mam
NMHENHble KOOPAWHATbl, KOTOpble MOoA/ieXkaT onpeaeneHulo AnA BceX 3BeHbeB mexaHusma. ([1a
0603HaYeHUs 060bWEHHBIX KOOPOUHAM 8 pelieHUU MOMXCHO UCM0A6308aMb eOUHble 074 8Cex nepemeHHbIX

(koopduHam) cumeosel g nubo 01 yenoseix kKoopouHam — P; g daa aureliHbix — S (ecnu HeussecmHoli

A18/19€mcs Mo/bKO 00HA AUHEHAA KoopoOuHAMA, Mo MOXCHO MpPocmo S, 6es yughposoeo uHoekca). Bce
yenoeble KoopOuHamsl (yanbl) HEOBXO0UMO OMCYUMbIBAMb OM HANpPaeneHuUs eduHol 0na ecex yarno8bix
KoopduHam Ha4vanbHol (Hyneeoli) KoopOuHamHol AuHUU — AUHUU ocu X, Komopas eblbupaemcs
Mpou380s1bHO, Ucxo05 U3 ydobcmea ebibopa 018 peweHus).

PewunTtb cuctembl ypaBHEHUA ANA HAXOXAEHWA BblpaKeHUA 3aBUCMMOCTU (PYHKUMNA) HeusBeCTHbIX
JIMHEMHbIX N/UNN YrNOBbIX KOOPAWHAT OT U3BECTHbIX 0606LEHHBIX KOOPAWHAT B ABHOM BUAe, ANA BCEX
3BeHbeB MexaHu3Mma. (Bedyuwjue 38eHbsA Ha PUCYHKAX MEXAHU3MO8 MoMeYeHbl Cmpenoukamu 0y2086iMu UU
NPAMbIMU, 8 3d8UCUMOCMU 0mM 8UOA O08UMEHUSA eedyuie20 38eHa. B obwem sude abipaxceHue (hyHKUUS)

usmeHeHuUa 0606WEHHbIX (U3secmHbIx) KoopduHam 3anucsbisaemca kak 4 = (; ( t) ).

Monyuntb uyepe3 0606WEHHbIE KOOPAWHATbI aHANOMM  JIMHEWHBIX W YIOBbIX  CKOpPOCTEW
qjl dqj /dql ( j/’ dS /dS// jI, dS /d(PI (pjl - d(Pj/dS,', (pji,: d(pj/d(pi) "
yckopenmii Gj;' = dZQj/in (S;i''=d Sj/dsi , Si''=d Sj/d(Piz, Q;i''= dZ(Pj/dSiz, @;i''=
d’p;/dep!

MNonyuntb BblpaxKeHUA AJNA [EeUCTBUTENbHbIX (He aHaNoros) /AMHEMHbIX M YrNOBbIX CKOPOCTEN U
yckopeHui guddepeHuMpoBaHMEM MO BpeMEHU KOOPAUHATHDBIX YPaBHEHUM UAWN UX peLleHn (V,: dS,-
/dt, w;= de;/dt, a;= d25 /Cﬁf2 E = dch,-/dtz) WM HaliTU AelicTBUTENbHbIE NUHENHbIe W
yrnosbie cxopocmuycuopel-mn yepes UX aHanoru (V]= Sj, wi, W;= cpj, w;aj= j,'”' w; +

€, €= @ji' " “wi+ Qji'* €m.n).
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4. ®oH/ OLIEHOYHBIX CPEe/ICTB A5l POMEKYTOYHOI aTTe CTALMM.

@DOH/1 OIICHOYHBIX CPECTB 7Sl TPOMEKYTOYHOM aTTECTAIlMU BKIIOUAET KOMILIEKT OMJIETOB Ui DK3aMeHa
(KOHTPOJIBHO-U3MEPUTEIbHBIX MATEPHATIOB).

dK3ameHaUuMOHHble BuaeTbl N0 Kypcy AucumnanHbl « MalwmHoBsegeHue».
bunetr Ne 1

1. basoBble TEPMWHbI M MOHATUA Kypca TEOPUM MaALLUMH U MEXAaHM3MOB — AeTalb, 3BEHO, Y3e/1, MEXaHWU3M,
MawwnHa. TMoHATME MEeXaHWYeCKWX CcoeluHeHUn. Knaccudukauma (Buabl) coefuHeHWR (NOABWKHblE —
HEeMnoABMXKHble, PasbEMHble — HepasbeéMmHble). MpUMepbl MeXaHWMYeCKUX COeAMHEHWI pasHbiX BUOOB WU
bYHKUMOHaNbHOMO NpeAHasHaveHMs (WapHUpb! (BUAbl WAPHMPOB), KECTKan (Myxan) 3a4e/Ka, NoA3yHHble,
Ky/1lauKoBble, pe3bboBble, 3ybuaTtbie, PPUKLNOHHbIE COeANHEHUA U AP.).

2. On penenntb cteneHb NOABUXKHOCTU U MAaHEBPEHHOCTb MaHUNYNATOPA

N oﬁ

bunet Ne 2

1. lMoHATME KMHEMATUKM KakK HayyHo-npegmeTHON obnacty, pasgena o¢usmku. OCHOBHble @U3NYECKue
BE/IMYMHBI, W3yYEHMEM, WCCNeAOBAHMEM W HaxOMKAEHWEM KOTOPbIX 3aHMMAOTCA MNpPU  peLleHun
KMHEMaTUYeCcKMX 33afad. [lpeAacTaBneHWe paauyc-BEKTOPa, CKOPOCTW, YCKOPEHUA U MNPOMAEHHOTo
MaTepPUaIbHOM TOYKOW NyTU B AEKAPTOBOM CUCTEME KOOpAMHaT. MaTemaTnieCKMi CMbIC1 CKOPOCTMU.

2. OnpegenuTb cTeneHb NOABUMKHOCTU MEXaHU3MA
75 é_JL_Z Z4'
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bunet Ne 3

1. EctectBeHHbI cnocob 3agaHua AsuxeHuA. [yroBas KoopauHaTa. EcTecTBeHHbIN TpexrpaHHMK U ero ocu.
HaxoxaeHue CKOPOCTH, YCKOPEHUA M MPOMAEHHOO NYTU NPUM ecTecTBEHHOM cnocobe 3aAaHnA ABUMKEHUA —
06WMI1 BbIBOL YPaBHEHWA CKOPOCTU, YCKOPEHUA W MPOWAEHHOro MyTW. TaHreHumanbHOE W HOPMAasnbHOe
yCKOpeHus.

2. On penenntb CteneHb NOABUXKHOCTU U MaHEBPEHHOCTb MaHUNYIATOPA.

- T



bunet Ne 4

1. ®dusnueckne mogenn matepuanbHo Toukn M (abcontoTHo) TBepaoro Tena. MNoHsaTne creneHein csobobl B
MeXaHUKe. AHaIMTUYECKUI (pacyeTHbI) cmbicn cTeneHen cBoboabl. CBoboaHble Tena. NoHATME cBs3eil.
Peakummn cesaseir. OnpeaeneHne (obocHOBaHWE) KoamyecTBa cTerneHel cBob6oabl MaTepuUanbHOM TOUYKU B
npoctpaHcree. OnpegeneHune (obocHOBaHWE) KOaMYeCTBa cTeneHelt cBoboapl cBob6oAHOMO TBEPAOro Tesa B
NpPoCTPaHCTBe.

2. Ol'lpe,ﬂ,e}'IVITb cTeneHb NoABUXKHOCTU N MaHEBPEHHOCTb MaHUMYNATOPA.

-
T /

bunetr Ne 5

1. KuHemaTuyeckoe MOHATME 3BEHLEB MeXaHM3ma. MexaHM3M KaK cucTemMa 3BeHbeB. BxoaHble (Beayuive;
HayanbHble), MPOMEKYTOUYHble (coeAMHUTENbHbIE), BbIXOAHble (BeJOMble; WCMONHUTENbHbIE; paboune)
3BeHbA. TUNOAOrMA HAMMEHOBaHMIA 3BEHbEB B MeXaHM3MaX (OCHOBHbIE TMMOBblE Ha3BaHMA B 3aBUCMMOCTU OT
npeaHasHaYe HUA, KOHCTPYKLMOHHBIX U GYHKUMOHANbHbIX 0cobeHHocTel). ToHATUE KMHEeMaTUYeCKKUX nap.

2. OnpeaenuTtb nepefiaTOMHOE OTHOLLEHME B 3yB4YaTOM MexaHusme. Yucno 3ybbes n-ro 3ybuyaToro Koneca
0603Ha4YNTb CUMBONIOM Zp, .

Bx.

1

buner Ne 6

1. MMoHATMe cTeneHW NOABWMKHOCTM KMHEMATMUYECKOW napbl. OHATME Knacca KMHemaTuyeckol napbl. CBAsb
ME Iy CTeNeHbO NOABUMKHOCTM M KNAaCCOM KMHEMATUYe CKOM napbl. Knaccndumkaums KWNHEMATMYECKMX Nap Mo
cTeneHAM MNOABUMHOCTM (KNaccam KMHEMATMUYECKMX nap). Bbiclume M HM3WIME KWHE MAaTMYECKMe napbl.
Mpumepbl KUHEMATUUYECKUX Nap Pa3HbIX KN1accoB U BUAOB.

2. CocTaBuUTb CTPYKTypHble dopmybl MexaHM3mMa (no rpynnam Accypa) AnA ABYX C/y4aeB BeAylMX 3BEHbLEB
(BeayLMe 3BeHbA AN1A Kax4oro cy4yas yKasaHbl unopamu —1um 2)




bunet Ne 7

1. MNoHATME KWHemaTuuyeckux uUeneil. MexaHU3M KaK KuHemaTudeckas uenb. KnaccuduKauum Buaos
KMHEeMaTUUYeCKUX Lenel (Npoctas — CNoMKHas, 3aMKHyTasa — He3aMKHYTas, N0CKas — NPOCTPaHCTBEHHan).
MpaKTUYeckne NpumMepbl PasHbIX BUA0B KMHEMATUYECKMX Lienei mexaHM3MOoB.

2. Orlpep,en UTb CTEMNEHb NOABUNXKHOCTU U MAHEBPEHHOCTb MAaHUNYNATOPA.

JR

buner Ne 8

1. CTpyKrypHaa cxema mexaHu3ma. MNoHATME cTeneHn NOoABUMMKHOCTM MexaHu3ma. MpaKTUYeCcKuii (TeXHUYE CKUIA)
CMbICN CTEeMeHW MOABMMKHOCTM MexaHu3ma. [MpuHUMNbI M MeToAbl pacyeTa cTeneHei noABUNKHOCTU
NPOCTPAHCTBEHHbIX W MAOCKUX MexaHu3moB — ¢opmyabl ComoBa-Manbiwesa M YebbiweBa. MN36bToUHbIE
(naccuBHble) cBA3N. MecCTHble NOABUKHOCTW.

2. Onpegenutb nepefatoyHoOe OTHOWeEHWe B 3ybyaTom mexaHusme. Yucno 3ybbeB n-ro 3ybuyaToro Koneca
0603Ha4YnTb CUMBONOM Zp, .

Bx.
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bunetr Ne 9

1. CTpyKTypHbI1 aHann3 MexaHW3MOB. AHaIM3 MJIOCKMX PblYaKHbIX MexaHuM3moB. lMoHATue rpynn Accypa.
CteneHb noaukHOCTM rpynn Accypa. Ycnosus (aHanntuueckue TpebosaHus) ana BblaeneHUs (HaxoxKaeHus)
rpynn Accypa B mexaHu3me. XapaKkTepuctmyeckme Gopmysbl, ycTaHaBAMBAKOLIME COOTHOLLIEHUA 318 MEHTOB
rpynn Accypa mexxay cobol (on5 CTPYKTYpHOro aHanunsa).

2. OnpeaenvTtb nepefaToOYHOE OTHOLLEHME B 3yByaToM MexaHusme. Yucno 3ybbes n-ro 3ybuyaToro Koneca
0603Ha4YNTb CUMBONIOM Zp, .

Bx.




Bbunet Ne 10

Knaccndukauma (cuctematmsaums) rpynn  Accypa. [oHATMA KnaccoB, nNopsaakoB rpynn  Accypa no
Knaccnopukaumm J1.B.Accypa-U.M.Aptobonesckoro. Mpumepbl rpynn Accypa pasHbIX KAaccoB M MOPSAKOB,
COoAe prHALLUX KUHEeMATUYEeCKMe Napbl pasHbIX BUAOB.

OnpefennTb nepegaToyHoe OTHOWeEHWe B 3ybyaTom mexaHusme. Yucno 3ybbes n-ro 3ybyaTtoro Koneca
0603HaYnTb CUMBOIOM Z, .
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buner Ne 11

MoHATME KNacca MexaHM3ma B CTPYKTYpHOM aHanuse no Accypy. [OHATME HadanbHOro (McXxoaHoro)
mMexaHusma 1-ro Knacca. MpuHUMNBI, NPaBwIa, aaropUTMbl CTPYKTYPHOTO aHanu3a, COCTaBNeHUA U 3anncu
CTPYKTYpHOW GOpPMY /bl CTPOEHUA MeXaHU3Ma.

OnpefennTb nepegaToyHoe OTHOWeEHWe B 3ybyaTom mexaHusme. Yucno 3ybbeB n-ro 3ybyaTtoro Koneca
0603HaYnTb CUMBOIOM Z, .
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Buner Ne 12

MnocKkMe mexaHn3mbl C BbICLUMMM KMHEMATUYE CKUMM NAapamMK, MPUMEPBI TAKMX MEXaHM3MOB. 3aMeHa BbICLUMX
KMHEMATUYECKMX Map HUSWKMMM B CTPYKTYPHOM aHanuse no Accypy — MPWMHUMNbI, MPaBMaa, aaropurmbl
3amMeHbl. Mpumepbl MIOCKMX MEXAHM3MOB C BbICLUMMW KMHEMATMYECKMMU Napamu U 3aMeHbl B HMX BbICLUMX
nap HU3LWMUMM,

On penenntb cteneHb NOABUXKHOCTU U MAaHEBPEHHOCTb MaHUNYNATOpPA.

O}—u—l—c



1.

2.

Bbuner Ne 13

®PPUKUMOHHbIE Nepedayn. PemeHHble nepedaun. 3ybuatble nepedaun (mexaHusmbl). PasHOBMAHOCTU
3ybuaTbiXx MexaHW3MoB. MnaHeTapHble mMexaHu3mbl. OnpegeneHve (HaxoXKaeHue) cTeneHel MoABUMKHOCTU

3y64YaTbiX MEXaHWU3MOB.

CocTaBuUTb CTPYKTYPHYIO dopmyny mexaHnsma (no rpynnam Accypa). Beayliee 38eHO yYKa3aHO CTPENKOIA.

S

bunet Ne 14

KnHemaTtuka 3ybyaTbix MexaHM3mOB. [lepeAaToyHble OTHOLWEHWA M NepeaaToyHble 4ucia 3ybyaTbix
MeXaHM3MOoB. KMHEeMaTMuyecKnin aHanM3 MexXaHM3MOB C HEMOABWMKHbIMM OCSMW, aHanuM3 PAOHbIX WU
CTyNeHYyaTbiX 3ybyaTbiX MeXaHM3MOB. KMHEMATMUECKUIA aHanu3 MiaHeTapHbIX MexaHusmoB. MeTog,
obpaleHus asuxkeHus (metoa Bunnuca).

On penenntb cteneHb NOABUXKHOCTU M MAaHEBPEHHOCTb MaHUNYNATOpPA.

%

Bunet Ne 15

MaHunynatopbl. KMHemaTuyeckue uUenu mMaHunynatopoB. OCHOBHble KOHCTPYKLMOHHbIE Pa3HOBMAHOCTU
MaHUMNYNALUMOHHBIX MEXaHU3MOB M MX CTPYKTYPHble 31eMeHTbl. CTPYKTYPHbIA aHanu3 MaHMUNynATOpPOB.
OnpeaeneHune (HaxoXaeHWe) cTeneHn NOABUMKHOCTN U MaHEeBPEHHOCTN MaHUNyAATopa.

OnpeaenuTb nepenaToyHoe OTHOWEHME B 3y6yaTomM MexaHuU3Me (BbIMONHUTL NOAPObHLIM pacyeT). Yncno
3ybbeB n-ro 3ybuyatoro Koneca 0603HaYUTb CUMBOIOM Zj, .
T L]

= b ]
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Bbunet Ne 16

1. 3nemeHTbl O06O0OLWIEHHOIO KUHEMATMYECKOTrO aHaiu3a mexaHumamoB. CrteneHu cBoboabl M CBA3KM B
MHOT03BEHHbIX MexaHn3max. MoHATMe 0606WEHHbIX KoopAuHaT. Buapbl 06061LEHHLIX KoopAUHaT. MPUHLMMbI
BblOOpPa 0606LWEHHBIX KOOPAMHAET ANA aHA/IN3a U PACcYETOB MexaHN3MOB. OnpeaeneHme Yncia o 6o6LWEHHbIX
KOOpAMHAT, HEOBXOAMMBIX 018 PacyéTa KMHEMATMYECKUX M FEOMETPUYECKMX XapaKTEPMUCTUK MexaHU3Ma.
DYHKUMKN NOSIOXKEHMA MEXAHN3MA.

2. OnpeaennTb CTeNeHb NOABUMHOCTA MeXaHM3Ma.

£ LL£ ]

Bbuner Ne 17

1. KuHemaTudeckue nepeaarouyHble GYHKLMWM, aHANOMM CKOPOCTEN M YCKOPEHUI B MEeXaHUKe MHOr03BeHHbIX
mexaHu3moB. COOTHOLWIEHMS ONA  UX pacdéTa B 3aBUCMMOCTM OT JIMHEWHbIX WAW YINOBbIX MepemeHHbIX
(0606WEHHBbIX KoopanHaT). CBA3b aHA/IOTOB CKOPOCTEN U YCKOPEHUI C UCTUHHBIMW BETMMUHAMM.

2. On peaennTb CteneHb NOABUXKHOCTU U MaHEBPEHHOCTb MaHUNYNATOPA.

Buner Ne 18

1. OnpegeneHne reoMeTPUYECKMX UM KMHEMATMYECKUX XapPaKTEPUCTUK ABUMNKEHMUA MHOTO3BEHHbIX PblYaXKHbIX
MEXaHM3MOB, aHanuTUieckne meTtoabl. MeTos 3MHOBbEBA (3aMKHYTbIX BEKTOPHbLIX KOHTYPOB) A/A
onpeaeneHNs MecCT NMONOMKEHUA, HAXOMXKAEHMA aHa/l0rOB CKOPOCTEN M YCKOPEHUIA U UCTUHHbLIX CKOPOCTEN U
YCKOPEHMIA 3/1€ MEHTOB MHOTO3BEHHOIO MeXaHN3Ma: OCHOBHbIE NONOXKEHUA MeTo4a.

2. On penenntb cteneHb NOABUXKHOCTU M MAHEBPEHHOCTb MaHUNYNATOPA.

N\
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JIncr BHeceHMS M3MeHeHUI

JlonoTHeHUs ¥ IBMEHEHUs1 B pab04yIo MPOrpaMMy JTUCIIMIUTAHBI
Ha 2021/2022 y4eOHblIii rox

B nporpammy BHOCSTCS ClIeAyOIINE M3MEHEHHS :

1. O6noBnena u comacoBana ¢ Hayunoit OmbGnuorexoit KITIY um. B.UII AcradeeBa «Kapra
JUTEpaTypHOro oOecriedeHust (BKIIOYAsi DIEKTPOHHBIE PECYPCHI)», COAEp)Kaliasi OCHOBHYIO H
JONOJTHUTENBHYIO JIUTEParypy, COBpeMeHHbIEe MpodeccrnoHanbHble 0a3bl TAHHBIX W HMH(GOPMAIMOHHBIC
CIIPaBOYHbIE CHCTEMBI.

2. O6noByeHa «KapTra MaTepraIbHO-TEXHUYECKON 0a3bl AMCHUILIMHBD), BKIIOYAIOIAS ayTuTOPUU
JUISL TPOBE/ICHUS 3aHSTHH JICKIIMOHHOTO TUTIA, 3aHITHH CEMHHAPCKOTO TUIIA, KypPCOBOTO MPOSKTHPOBAHUS
(BBITTOJIHEHUST KYPCOBBIX paloT), TPYNIOBBIX M MHAWBUIYAJIbHBIX KOHCYIbTALUN, TEKYLIEr0 KOHTPOJIS
YCIIEBAEMOCTH W  INPOMEXKYTOYHOW  aTTECTAllMd, TOMENEHUS JUIi CaMOCTOSITENIBHOW  PabOTHI
obyuatonmmxcsi B KITIY wum. B.IL AcradwseBa) u KOMIUJIEKC JIMIIEH3UOHHOTO W CBOOOJHO
pacIpocTpaHsIeMOro MporpaMMHOTO 00eCIeYEeHHUS.

[Tporpamma nepecMoTpeHa u o100peHa Ha 3acenanuu Kadeapbr Tull
«12» 05 2021 r., mporokon Ne _ 7

BHeceHHbIEC H3MEHEHU YTBCPIKAAKO:

3aBenyroumii kadeapoi A C.B. bopTHoBCKI#

Ono6peno HMCC(H) MWucTtuTyra MaTeMaTHKd, (PU3UKH 1 UHPOPMATUKA
«21» 05 2021 r., mporokon Ne __ 7

[Ipeacenarenp i C.B. bopTHOBCKHi1




JIncr BHeceHMS M3MeHeHUI

JloronHeHUs 1 U3MEHEHUs B pabovyI0 MPOrpaMMy JIUCLMILTNHBI

Ha 2022/2023 y4eOHblit roj

B nporpammy BHOCSTCS CIIEAYIOIINE H3MCHEHI :

1. O6noBneHa u comracoBana ¢ Hayunoit 6mGmmorexoir KITIY um. B.IL AcradneBa «Kapta
JUTEepaTypHOro obecriedeHust (BKIIOYAsh DSJICKTPOHHBIE PECYpChl)», COJAEp)Kaliasi OCHOBHYIO H
JIOTIOJTHUTENBHYIO JTUTEPATypy, COBPEMEHHBIC MPOQECCHOHATBHBIC 0a3bl JaHHBIX M HWH(OPMAIMOHHBIC
CIIPaBOYHBIC CHCTEMBI.

2. O6noByieHa «KapTa MaTepHaIbHO-TEXHUUECKON 0a3bl AUCLUUILIMHB), BKIIOYAIOIAS ayluTOPUU
JUISL TIPOBENICHUS 3aHSATHH JIEKIIMOHHOTO THIIA, 3aHITUA CEMHHAPCKOTO THIA, KypCOBOTO MPOEKTHPOBAHUS
(BBITIOJIHEHHSI KYPCOBBIX palOT), TPYMIOBBIX M WHAWBUIYAJIbHBIX KOHCYIBTAIUN, TEKYIIETO KOHTPOJIS
YCHEBAEMOCTH W  INPOMEXKYTOYHOM  aTTeCTallud, MOMENEHUs JJIi CaMOCTOSTENbHOM  PaboOThI
oOyqaronmxcsi B KITIY wum. B.IL AcradpreBa) U KOMIUIEKC JIMIIEH3MOHHOTO U CBOOOJHO
pacIpoCcTpaHsIeMOro MporpaMMHOTO 00eCIIeUCHHSI.

[Iporpamma nepecmoTpeHa u o100peHa Ha 3acenannu kadeapsr Tull
«11» 05 2022 r., npotokon Ne 7

BHeceHHbIE N3MEHEHU S YTBEPKIALO

3aBeayroumii kadeapoi A7 C.B. bopTHOBCKMI

Ono6peno HMCC(H) WucTuTyra MaTemMaTtuku, QU3MKUA U HHPOPMATHKI
«12» 05 2022 r., mpotokon Ne __ 8

&)

[Ipeacenarenp g C.B. BoptHOBCKI#




Jluer BHece HUSA M3Me He HUIA
JlononHeHUs ¥ U3MEHEHUS B pabodyro MporpaMMy AU CIHUIITHHBI
Ha 2023/2024 y4ebublii O

B nporpammy BHOCSTCS e IyIOIIME U3MEHEHUS:

1. Ob6HoBneHa u comacoBaHa ¢ Hayunoit 6ubmmorexoit KITIY um. B.IL ActadbeBa «Kapra
JUTEepaTypHOTO olecreueHus (BKIIOUasi AJICKTPOHHBIC PECYpPCHI)», COAEpXkalas OCHOBHYIO H
JOMOJIHUTENIBHYIO ~ JIUTEpATypy, COBPEMEHHBbIC MPOQECCHOHATIbHBIE 0a3bl  JTaHHBIX W
nH(OpMaIMOHHbBIE CIPABOYHBIE CHCTEMBI.

2. Oo"oBieHa «KapTa MarepraJIbHO-TEXHNYECKON 0a3bl MUCIUILIMHEDY, BKIIOUAO A ayIUTOPUNA
IV TIPOBEACHUS 3aHSATHH JIGKIIMOHHOTO THIA, 3aHSATHA CEMHHApPCKOTO THIA, KypCOBOTO
MPOCKTUPOBAHUS  (BBIMIOJHECHHS KYPCOBBIX  DPA0OT), TPVIIOBBIX W  WHIAWBUIYAIBHBIX
KOHCYJTBTAIMH, TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEXYTOYHOH aTTEeCTAllMH, TTIOMEIICHHUS
s camocToATeNibHOM paboTel oOydaroumxcss B KITIY wum. B.II. AcradbeBa) u KomIuiekc
JUIIEH3UOHHOTO ¥ CBOOOTHO PaCIpOCTPaHSIEMOTO MPOTPAMMHOT0 00eCTIeUeHUsI.

[Iporpamma nepecmoTpeHa u ogo0peHa Ha 3acenanuu kadeapst Tull
«03» 05 2023 r., mpotokos Ne 8

BHeceHHbIE U3MEHEHNU S YTBEPKIAKO

3aBenyroumii kadeapoi 5 CB. bopTHOBCKHIT

Ono6peno HMCC(H)
HNucTuTyra MaTeMaTu ki, PU3MKA U UHPOPMATHKA

«17» 05 2023 ., mpotokosn Ne 8

-
[Ipencenarens W E.A. Aéumua




I1l. YHEBHBIE PECYPCBbI

111.1. KAPTA JIMTEPATYPHOI'O OBECIIEY EHUSA JUCHUIIJIMHBI (BKi1104Yasi 3JIeKTPOHHBIE pecypchl)

HaumenoBanue

Mecto xpaneHus/
AJIEKTPOHHBIN aapec

Kon-Bo sx3emmisipoB /
TOYEK JJOCTYIa

OcHOBHas JMTEpaTypa

CusyxuH, [[.B. O0umii kypc ¢usukm : yaebd. mocodbue aisaBy3oB. B51. T. 1:Mexanuxka/ J[.B. CuByxuH.

- 4-e uzp, crepeorut. - M. : DUSMATIIUT : MOTH, 2005. - 560 c. Hayunas Oubnuoteka 21
Cwmensrun, A. W. Teopust MexaHH3MOB U MallmH : yueOHoe mocobue / A. U. Cmensarus. - M. : Havanas Gu6morexa 30
WNH®PA-M ; HosocuGupek : HI'TY, 2008. - 263 c. i
3amanmes, A.I'. KpaTkuii kypc Teopun MeXaHU3MOB U MaIMH : yaeOHoe mocooue / A.I'. 3amanues, B. A. .
: o . . WNunuBuayansHbIi
WBaHnoB ; Ka3aHckuii rocyqapcTBEHHbIN TEXHOJIOTHYECKU I YHuBepcurerckas HEOIDAR I YCHHAL
yauBepcutet. - Kazanp : KI'TY, 2008. - 158 c. : wi.,tabi., cxem. ; To ke [DnekrponHsiit pecypc]. -|oubmuoreka ONLINE P oCT
URL.: http://biblioclub.ru/index.php?page=book &id=258931 AOCTYH
JlonoiHMTEJIbHASA JIUTEPATypa
EBnoxumos, FO.U. Teopus mexaHu3moB u ManmH : kypc gexuuii / FO.M. EBnokumos. - HoBocuoupek : .
o o o Wu By yanbHbIN
HoBocubupckuii rocynapcTBeHHbBIN arpapHblii yauBepcuteT, 2013, - U. 1. Ctpykrypa, KWHEMaTHKa U | YHUBEPCUTETCKAs .
KAHETOCTaTHUKa MexaHu3mMoB. - 136 c. ; To xe [Onekrponnsiii pecypc]. - URL:|6mbGmmorexka ONLINE HeOFpa(I)-ICI/:IeHHBII/I
http://biblioclub.ru/index.php?page=book&id=230467 octyn
KypcoBoe npoekTupoBanue mo TEOpUM MEXaHU3MOB M MallMH B MpUMeEpax : yueOHO-METOIHYECKOe .
) . . . Wn By yanbHbIM
nocobue / coct. FO.M. EBnokumoB. - HoBocuOupck : HoBocuOupcKuii rocyiapcTBEHHBIN arpapHblii| YHHBEPCUTETCKas .
yauBepcuter, 2011. - 177 ¢ ; To ke [DnekrponHsii pecypc]. -  URL:|[6ubmmoreka ONLINE HeOIpa:cPi%HHBM
http://biblioclub.ru/index.php?page=book&id=230472 octyn
Kparkuii cnmoBaph OCHOBHBIX TEPMHUHOB U MOHSTHI MO TEOPUH MEXaHH3MOB W ManmH / cocT. FO.J. WNunuBuyanbHbIA
) o . . YHuBepcuTeTcKas N
EBnmoxnmoB. - HoBocn6upck : HoBocuOupckuii rocynap CTBEHHBIN arpapHbIi yauBepenteT, 2011, - 23 616 ONLINE | HEOTPaHnyeHH b
c. ; To e [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book &id=230471 HbIoTeRa JIOCTYII
I'mnera, B.IIl. Teopuss mexanu3moB u MammH. Y. 1. CTpyKTYpHBIM M KHHEMATHYECKHH aHAIN3 " N
pbryakHbIX Mexanu3moB / B.IL. I'mnera, H.A. UycoButun, b.B. FOqun. - HoBocubupck : HI'TY, 2013. -| VYHuBepcuTeTckas HI;(I)[HB;II[/I};T;EEI;I
108 «c¢c. - ISBN 978-5-7782-2267-0 ; To xe [Dnekrponnsii pecypc]. - URL:|6ubmuorexka ONLINE P ocT
http://biblioclub.ru/index.php?page=book&id=258632 AOCTYH
Pszannesa, M.JI. Ilpuknaanas MeXaHuKa: CXeMHBIH aHaIM3 U CUHTE3 MEXaHU3MOB U MalllMH : yueOHOe
nocooue / WM.JI. PszanmneBa ; MunoOpnayku Poccun, OMCKH TOCYTapCTBEHHBIH TEXHHUYECKHI WunuBuyanbHbIN
) ) i VYHuBepcurTerckas .
yHuBepcuteT. - OMmck : M3natensctBo OMI'TY, 2017. - 184 c. : Tabmn., cxem. - bubauorp.: c. 104. - ISBN 6u6miorexa ONLINE | HEOTPaHHUCHHDIH
978-5-8149-2556-5; To xKe [DmexTpoHHBII pecypc]. - URL.: JIOCTYT

http://biblioclub.ru/index.php?page=book&id=493434



http://biblioclub.ru/index.php?page=book&id=258632
http://biblioclub.ru/index.php?page=book&id=493434

HNudopmannoHHbie cipaBoYHbIe CHCTEMbI M NPode cCCHOHAIBHBIE 0a3bl JAHHBIX

Ennnas xonnekmus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

http://school-collectio
n.edu.ru/

CB0OOIHBII

I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHLIC CUCTEMbBI " l'lpO(l)eCCI/IOHa.]'IbHLIe 0a3bl JAHHBIX

[apanT [DnekTpoHHBIN pecypc]: H GopMallnOHHO-TIPABOBOE 0OeCIIeYeHre : CIIpaBOYHas TpaBoOBast
cucrema. — Mocksa, 1992— .

Hayunas 6ubnuoteka

JIOKaJIbHas CCThb

By3a
Atunnaruar. Bys https://k rasspu.antip la| WuauBuayanbHbIi
giat.ru/ JOCTYI

Elibrary.ru [DnexrpoHHbIii pecypc] : 3JeKTpOHHAs OMOTHOTEYHAs CHCTEMa : 0a3a JaHHBIX COACPKUT
CBCACHUA 06 OTCYCCTBCHHBIX KHHUTaX U MMCPUOANICCKUX U3NAHUAX 110 HAYKC, TCXHOJIOTHH, MCAUTTUHC U
obpazoBanuto / Poc. madopm. mopran. — Mocksa, 2000— . — Pexxum noctyna: http://elibrary.ru.

http://elibrary.ru

CB0OOHBII 1OCTYN

East View : yauBepcanbHbie 0a3bl JaHHBIX [ DJICKTPOHHBIH pecypc] meproanka Poccun, Ykpaunsl u | https:/dlib.eastview.c 223“11@23;3;?
crpan CHT . — Dexrpon.nan. — 000 UBHUC. — 2011 - . om P
JOCTYII
P WumBu tyansHbI
MexBy30BCKast 3JIeKTpoHHast Oubnuoreka (MOb) https '”ICd}Ib' nspu.Tu HEOTpaHUYCHHBIN
JOCTYI

I'naBHBIM OMOIMOTEKADD /

CormmacoBaHo:

v

J ot / ®doprosa A.A.

(TOJKHOCTB CTPYKTYPHOTO TOoAApasieieHus) (TOAIKChH)

(Pamumus N.0)



https://dlib.eastview.com/
https://dlib.eastview.com/

I11.2. KAPTA MATEPUAJIbHO-TEXHUY ECKOM BA3bI JVCIUILTAHBI

Homep
(HaumeHoBaHuUE)
ayauTopum

Ob6opyaoBaHue (HarnsgHble Nnocobums, makeTbl, Moaenu, nabopaTopHoe
obopyoBaHME, KOMNbIOTEPbI, UHTEPAKTUBHbIE LOCKN, MPOEKTOPbI,
MHOPMaLLMOHHbIE TEXHONOrMK, NPOrpammHoe obecnedeHne n ap.)

Yue6Hble ayauTopumn gna nposeaeHUA 3aHATUI NIEKLMOHHOTO TUNa, 3aHATMA CEMUHAPCKOro TMNa,
KYpPCOBOTO NPOEKTUPOBaHUA (BbINOJIHEHUA KypCOBbIX paboT), rpynnoBbiX U UHAUBUAYANBbHbIX
KOHCY/IbTaLMii, TEKYLL,Ero KOHTPO/IA yCNeBaeMoCTU U NPOMENKYTOUHOM aTTecTauum

Komnerotep — 2 mrr., MapkepHasi Jocka — 1 IT., HHTepakTUBHasA gocka — 1 mr. T10:

YuTaapHbIN 3211

3-309 Linux Mint — (Co6. mum. GPL).
4-211 VYyebOnas nocka — 1 mir., npoekrop — 1 mr., KoMmnboTep — 1 mIT., MapKepHas 10cKa —
1 mr., aeMoHcTparuonsbii ctoi — 1 mr., I10: Linux Mint — (CB06. nui. GPL)
WnTepaktuBHas nocka — 1 mir., A0CKa MarHUTHO-MapKepHas — 2 IT., KOMIboTep — 1
4-213 IIT., NPOEKTOp — | INT., CTONMK NEpeABUNKHOW NpoeKuuoHHbl PTS — 1 mmr,
BobT™METp — | 1T, ammepmetp — 1 mr., [TO: Linux Mint — (CB06. 1. GPL)
4-303 Mapxkepnas mocka — 1 mmir.
Ayautopumn ana camocTtoaTeibHOM paboTbl
4-101
OrpacneBas | Konup. — 1 mrr.
O6ubnmoreka
4-102 Kommnsrotep — 10 mrr., mpunatep — 1 ., [10: Ansr O6pazoBanue 8 (suir. Ne

AAO.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

1-105

LlenTp
CaMOCTOSTEIbHON
paboTHI

Kommerorep- 15 mr., MOY-5 ., HoyrOyk-10 wrr. I10: Microsoft® Windows®
Home 10 Russian OLP NL AcademicEdition Legalization GetGenuine (OEM muii.,
kouTpakt Ne Tr000058029 ot 27.11.2015); Kaspersky Endpoint Security — JTuir.
ceprudukar Nel B08-190415-050007-883-951; 7-Zip - (CBo6. nmui. GPL); Adobe
Acrobat Reader — (CBo6. juir.); Google Chrome — (CBo0. nui.); Mozilla Firefox —
(CB00. mu.); LibreOffice — (CBo6. mum. GPL); XnView — (CBo6. jwir.); Java —
(CB00. yui.); VLC — (CB06. nuit.). ['apant - (1-op Ne KPC000772 ot 21.09.2018),
KoncynprantlLitoc (q-op Ne 20087400211 ot 30.06.2016). Anbt O6pazoBanue 8
(mumen3us Ne AAO.0006.00, morosop Ne JIC 14-2017 ot 27.12.2017

3 — xox koprnyca Texunonapka KI'TIY um. B.IL. Actadsea (r. Kpacuosipck, yi. Kapia Mapxkca, 100)
4 — xon kopriyca UM® U KT'TTY um. B.I1. Actadwera (r. Kpacuosipck, yi. Ilepencona, 7)
1 — xox rmaBHoro kopryca KI'TITY um. B.I1.Acradnesa (r. Kpacnospck, yin. Aner JiebeneBoii, 89)
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