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Pabouas nporpamma nuciunianHel «MalMHOBEIEHUE» COCTaBICHA KaH . Me. HayK, JOLEHTOM Kadeapsl
TEXHOJIOTUU U NpeanpunuMarenscTBa E.A.lleckoBckum

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

«06 » 05 2020 r., mpotokor Ne 5

3aBemyronmii kadeapoi e C.B. BopTHOBCKI#

Ono6peno HMCC(H)
HHcTuTyTa Matematu kv, GU3UKA 1 HHPOPMATUKA

«20» 05 2020 r., mpotokos No8

[Ipeacenarenp e C.B. bopTHOBCKHi1

Pabouas mporpamma qUCHUIUIMHBI «MallMHOBEIEHU ) aKTyalu3UpOBaHa KaH/l. Me. HayK, JOLEHTOM
kaeapsl TEXHONOTHH U IpeanpuHuMarenseTBa E.A. TleckoBckum

Pabouas nporpamMma JUCHUIIJIMHBI JOIMMOJHCHA U CKOPPCKTUPOBAHA HA 3aCCAAHUN Kaq)el[pbl TCXHOJIOTUH U

MPEAIPUHIMATEIBCTBA

«12»__ 05 2021 r., mpotokon Ne __ 7

3aBenyroumii kadeapoi A2 C.B. bopTHoBCKI#

Ono6peno HMCC(H) Uuctutyra marematuku, Gu3nKu U WHQOPMATHKH
«21»_ 05 2021 r., npotokon Ne . 7

[Ipeacenarenp e C.B. bopTHOBCKHi1




Pabouas nporpaMma aucuunianHbl «MalmHOBEIEHUE» aKT yallu3UPOBaHA KaH/I. MeJl. HayK, JOLEHTOM
kade Ipbl TEXHOJIOTUH U mpeanpuHuMarenabcTBa E.A. TleckoBckum

Pabouas nmporpamMmma AMCHMILINHBI IONOJHEHA M CKOPPEKTHPOBAHA Ha 3acelaHU U Ka(eapbl TEXHOJIOTHH U
peanpUHIMATEIbCTBA

«11» 05 2022 r., mpotokon Ne 7

3aBemyronmii Kadeapoi L C.B. bopTHOBCKHif

Ono6peno HMCC(H) MHWucTtutyra MaTteMaTHKd, (pU3UKH 1 UHPOPMATUKA
«12» 05 2022 r., mpotokon Ne . 8

IIpencenarens L C.B. bopTHOBCKI I

Pabouas nporpamMmMa aucuuIUIMHBL «MalllMHOBEIEHUE» aKT yallu3UpOBaHa KaH/l. MeJl. HayK, JOLEHTOM
Kaeapsl TEXHOJIOTHH U npeanpuHumMarenscTsa E.A. IleckoBckum

PaGouas nporpaMmMa AMCUUIUIMHBI IONOJIHEHA U CKOPPEKTUPOBAHA Ha 3acelaHUM Ka(epbl TEXHOJIIOTUHN U
MpEAIPUHIMATEIBCTBA

«03» 05 2023 r., mpotokon Ne 8

3aBemyronmii Kadeapoi A7 C.B. bopTHOBCKHif

Ono6peno HMCC(H) MHWuctutyra MmateMaTHKu, (pU3UKH 1 UHPOPMATUKA
«17» 05 2023 r., mpotokoa Ne 8

[Ipencenarens "/Z/%_— E.A. Aéumna




NHOACHHUTEJIBHAS 3AIIMCKA

PaGouas nporpamma qucuuniuabl «ManmHoBeeHue» pa3paboTaHa B COOTBETCTBUH C (peiepaibHbIM
roCyJapCTBEHHBIM 00pa3oBaTeNbHBIM cTaHapTOM Bhicero oopazoBanus (GI'OC BO) no namnpapiieHuio
noarotoBku 44.03.01 Ilemarornyeckoe oOpa3oBaHKe, YTBEPKIACHHBIM NMpHKa3oM MuHoOpHayku PO ot
22.02.2018 1. Ne 121; ®enepanbHbiM 3akoHOM «O0 oOpazoBanwu B PD» ot 29.12.2012 1. Ne 273-D3;
npodeccuoHanbHbiM cTangapToM «llemarory», yrBepAeHHBIM MpHUKa3oM MUHHCTEPCTBA Tpyda U
counanbHoi 3anmThl Poccuiickoit @enepanuu ot 18.10.2013 1. Ne 544H.; HOpMaTHBHO-TIPABOBBIMH
JIOKYMEHTAMH, pPETIAMCHTHPYIOIIMMHU oOpazoBaTenbHblii mporiecc B KITIY um. B.ILAcradwseBa mo
HampaBleHHOCTH  (mpoduuiro)  oOpazoBaTenbHOW — mporpaMMbl  TexXHONOTHsT C  OCHOBaMH
NpeaIpPUHAMATEIBCTBA, OYHON (GOpMBI 00ydeHUss Ha Kadenpe TEXHOJOTHH W IpeIlpHHAMATEIhCTBA
NUMO®U KTTIY um. B.I1. ActadbeBa, c mprucBoeHHEM KBaIu PrKaruu OaxkagaBp.

1. MecTo AuCHMILIMHBI B CTPYKTY pe 00pa3oBaTe/IbHOI I POr paMMbI.

VYueOHblil kKypc «MalMHOBeJeHHMe» OTHOCUTCS K BapUaTUBHOM yacTW y4eOHOro IJJaHa OCHOBHOM
00pa3oBaTeNbHON IMPOTpaMMbl M OCHOBBIBAETCSI HAa paHee M3YUYCHHBIX AMCHMUILIMHAX HAIpPaBJICHUS
noarotoBku 44.03.01 «llemarornueckoe oOpazoBaHue». MHIEKC AUCHUTUIMHBI B y4eOHOM IUTaHE —
b1.B/1.01.04. TIpenosaBanye AMCUUIIMHBI BeJleTcs Ha 3 Kypce o0ydeHHs, B 5 cemecTpe.

2. TpynoéMKocTh IMC UMMM HBI cocTaBiisieT 4 3.e. (144 gaca)

KonTakrHas pabora ¢ npenogasarenem —48 yacoB. CamocTosTenbHas pabota cTyneHToB — 60 gacos.
Jlexium — 16 (akaz. yac.).

[IpakTiyeckue (ceMmuHapckue) 3ansatus — 16 (akaz. gac.)

JlaGopatopHsble 3ansTus — 16 (akan. yac.)

Texkynmii KOHTPOJIb U MPOMEKYTOUHAS arTecTanus — 36 4acos.

3. Ileab ocBOE HUSI TUCIUTLIHHBI.

OCHOBHOWM TIENBIO TPENoJaBaHUs JUCHUILIMHBI «MalMHOBEICHUE» W OCBOCHHS €€ CTyICHTaMH
TEXHOJOTUYECKOTO IMEeNaroru4eckoro MpoQuIs MOATOTOBKU CIEHUATMCTOB SBISETCS (OPMHPOBAHUE
npodecCroHaTbHO-TIEaTOTHYECKOTO TTOTCHIIHAIA CTYJACHTOB B MPHUKIATHBIX BOMPOCAX TEXHUUYECKOTO
UCIOJIL30BaHMS  (PM3MKO-MAaTEeMaTHYECKMX 3HAHWM, pa3BUTHE HAYYHO-TEXHUYECKOTO, HHIKEHEPHOTO
AHAIIUTUYCCKOIO W TBOPUYCCKOTIO MBINUICHUA CTYACHTOB, TCOPCTHUUCCKASA W IMPAKTHYCCKAsA IOATOTOBKa
CTYICHTOB JJIs pabOThl B KAYECTBE COBPEMEHHBIX YUUTeNIed 001e00pa3oBaTeIbHON yIeOHBIX 3aBEICH UM
no 00pa30BaTeIbHOMY HAIPABJICHUIO «TEXHOJOTHS», a TakkKe s paboThl OpraHu3aTopaMu |
npernojaBaresiMu  00pa3oBaTEIbHBIX KYpCOB (IpOTpaMM) B Cpeaax JOMOJHUTEIBHOIO 00pa3oBaHUS
JIeTeH, CBSI3AHHBIX C Pa3BUTHEM TBOPUYECKOTO TEXHUYECKOTO U MHIKCHEPHOTO MBITIIICHUS Yda Iy XC 1.

4. Ilnanupyemble pe3yabTaTbl 00y4eHHs.

B xone n3yuenus auciumimHbl «MamHOBEICHUE) OCYIIECTBIIACTC S (POPMUPOBAHNE KOMITCTCHITHN :

VK-1: crnoco0eH oCyIecTBIATh IMOUCK, KPUTHUYECKUN aHalu3 U CHUHTE3 HHGOpMalHuH, HPUMEHSTh
CHUCTEMHBIH IOJIXO U1 pEILeHHS TOCTABJIEHHBIX 33/ay;

[TK-1: crtocoOeH opraHM30BBIBATh HHIMBUAYATBHYIO U COBMECTHYIO Y4€OHO-TIPOEKTHYIO JESITeIbHOCTh
00y4Jaro M XCs1 B COOTBETCTBYIOIIEH MPEIMETHON 001acTu;

I1IK-2: cnocobeH moaepkuBaTh 00pasibl U IIEHHOCTH COIMAIBHOTO MOBEICHUS, HABBIKK MOBEACHUS B
MHpE BUPTYAJIbHON PEANIbHOCTU U COLIUATBHBIX CETSIX;

[1K-4: o6mamaeT nHPOpMAIIUEt O COCTOSIHUU U TMEPCHEKTUBAX PA3BUTHS «T€XHOCHEPHI»;

IIK-5: criocobeHn OpPTaHU30BATh ITPOCKTH YIO ACATCIIbBHOCTD IO PCHICHUIO TCXHOJIOTHYCCKUX 3a/1ay.



MnaHupyembie pe3ynbTaTbl 06yueHus

MnaHupyemble pe3ynbTaTbl 06yYeH s NO AUCLUMNANHE

Kopg pesynbTtaTa

3a/1a4M OCBOEHUA AUCUMUNINHDI (necKkpunTOpbI) obyyeHusn
(komneTeHUMSA)
3HaTh PazHble COBpeMEHHBIE CITOCOOBI M TEXHOJIOTHH
DOPMUPOBAHNE U PA3BUTHE MOJIy4eHUs, 00pabOTKU U aHanKu3a UHGOPMAIUK U
CIIOCOBHOCTEH CTyeHTa CHCTEMHBIEC MOIXO0/IbI K PEIICHUIO PA3IMYHBIX 3374
OCYILIECTBIATH ITIOMCK
lelnqecmﬁ aHaﬂm’H CHHTES YmMmers [IpumMeHATh MOMCKOBO-UCCIIEIOBATENBCKUE U
p AHAJMTUYECKNE WHCTPYMEHTHI Ha MPAKTUKE YVK-1
uHpopMaIUU, TPUMEHSThH
CHUCTCMHBIC ITOAXOMBI 11 PCIICHUA | BiranieTh [IpaKTHUYECKMMU HaBBIKAMH TTOMCKOBO-
TTOCTaBJICHHBIX 3a/1aq HCCIIEI0BATEIbCKOM, aHATUTHYSCKON 1
pa3paboTYeCcKOi NeATEIBHOCTH Ha OCHOBE CHCTEMHBIX
MOJIXOJIOB K PEUICHUIO MOCTABJICHHBIX 3a/1a4
3HaTh U TOHUMATh CMBICITBI, TPUHIMITBI U MEXaHU3MbI
dOpMUPOBAHNE U PA3BUTHE Y MPOEKTHOM JACSITEIIbHOCTH U MPOEKTHBIX TEXHOJIOTUI
CTYIAEHTAa CIIOCOOHOCTEN N
o }l]"HaHI/BaI_[I/II/I M IMBHIVATBHOM H YmMmetb Mcnionb30BaTh TEXHOIOTUH TPOEKTHOM
P N Y N NEeSITeTbHOCTU B KaYeCTBE YUEOHBIX, TUIAKTHIECKUX
COBMECTHOW y4eOHO-IPOSKTHOMN IK-1
WHCTPYMEHTOB JIJIs1 pa0OTHI C yJalllAMUCS
JESTETbHOCTU 00ydato IMXCsl B
IPEJAMETHOM KOHTEKCTE Y4eOHOH Bnagers [IpakrnueckuMu HaBbIKAMUA OpraHHU3alUuU
AU CUUIIIAHBI y4eOHO-TIPOCKTHON JIEATETPHOCTH O0yJar0 M XCSI B
Pa3HBIX IPEIMETHO-TEMATUUECKUX KOHTEKCTaX
3naTth Ha npoABUHYTOM MOJIb30BATEILCKOM YPOBHE
COBpPEMEHHBIE KOMIIBIOTEPHO-MYJIbTUMEIUITHBIE
CpelcTBa, MHCTPYMEHTHI, TPOTPAMMHBIE CPE/IbI U HHBIE
O3HAKOMJICHHE CTY/ICHTA C IT-pecypchl, B T.4. pecypchl CeTeBbIX KOMM yHUKAIUA
coBpeMeHHoM IT-ceteBoil
< HET oif 1 (opMHUpOBaHHC YMmets Ha npakruke 1moiab30BaThCsi OCHOBHBIMU
Y }ép POpMHP TUIOBBIMU | T-MHCTpYMEHTaMU U pecypcamu, BKIIIOYas
CII0COOHOCTEN MOIIEPKUBATE
S I_[eHHOCTI/IIZ)OLII/IaJ'ILHOFO CETEBbIC KOMM YHUKAITHOHHBIE PECypPChI, COOJI01aTh [1K-2
P OCHOBHBIE IOJIUTUKUA U HOPMBI CETEBBIX
MOBEJICHN S, HABBIKU ITOBEJACHUS B o AL
N KOMM YHUKAITUIA
MHUPE BUPTYAJIbHON PEATBHOCTH H yHuKan
CONMATBbHBIX CCTAX Bianers HaBeikamu ¢cBOOOIHOIO ITOIE30BAHUS
KOMITBIOTEPHO-MYJIbTUMEIMMHBIMU PECypPCaMH,
HaBBIKAaMH UCIIONL30BaHus | T-ceTeBbIX
KOMM YHHU KAl i
3HaTh AKTyalbHbIE COBPEMEHHBIC HCTOUYHUKHU U
TEXHOJIOTHYECKHE PECYPCHI, CITIOCOOHBIE TTOBBICUTD
JUYHOCTHBIA YPOBEHBb HH(MOPMUPOBAHHOCTH O
COCTOSIHMH U MEPCIIEKTHBAX PA3BUTHUS «TEXHOC PepPhI»
Coé)iaHHe YCIOBHH [ HOBBILCHUSA | v/ or CamMoCTOSTENBHO n00BIBaTh HEOOXOIUM VIO
HHGOPMUPOBAHHOCTH CTYIEHTA O
PMHP YA UHQOPMAIINIO O TEKYIIEM COCTOSHUU U MEePCIEeKTUBAX IIK-4

COCTOSIHUU U IEPCIEKTUBAX
pasBUTHUS «TEXHOC (PepbI»

Pa3BUTHUS «TEXHOC (PepbI»

Brnagners [IpakrnueckuMy HaBbIKaMU I1OJYy4CHUS
HeoOxomuMon nHGopMaIuu o «rexaocdepe» B
KOHTEKCTE MIOCTAaHOBKU U PELICHUS HAyYHO-

HCCICOOBATCIIbCKU X U IICAAI'OTHYCCKM X 3a/1a4




dopmupoBaHuE U pa3BUTHE
CIIOCOOHOCTEH CTy/IeHTa
OpraHN30BaTh MPOEKTHYIO
JEATEeIbHOCTD 110 PEIICHUI0
TEXHOJIOTHUECKUX 3a1a4

3HaTh U NOHUMATh HpI/IHIII/IHBI 1 TCXHOJIOTMH
HpOCKTHOﬁ ACATCIIBHOCTU KaK WHCTP YMCHTBI
IMOCTAHOBKU U PCHICHH A HAYYHO-UCCIICAOBATCIIbCKUX,
TEXHUYCCKN X U COLNUAJIBHO-TCXHOJIOTHYCCKUX 3a1a4

VYmerts [IpakTnyecku OpraHu30BbIBaTh JEATENBHOCTD
IIPOEKTHBIX KOMAHJI JJISl PEIECHUs TEXHUYECKU X U
COLIMAJIbHO-TEXHOJIOTMYECKHUX 32 1a4

Bnagers HaBblkaMu pakTuyecKOW OpraHU3aluu
JESATEIIBHOCTHU MPOEKTHBIX KOMaH T I PEILEHU S
TEXHUYECKU X U COLIMOKYJIBTYPHBIX 3aa4

I1K-5




5. KoHTpoJIb pe3yJibTaTOB 0CBOEHUS AUCHMILIHHBI.
B xauecTBe METOJIOB TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH HUCIIOJIb3YIOTCS

- KOMILTCKT Pa3HOYPOBHEBBIX 3a/1a4;
- cobecemoBanme (YCTHBIN OIPOC);

- HaOIIOIeHNE OOIeTP YIITIOBBIX PEIICHUH U 00CYKIEHU I yIeOHBIX 33/]a4 Y JOCKU M Ha MECTaX;

- KOHTPOJIbHBIE 3a/1aHus (pabOoThl) M UX T yOJIMYHAS 321U Ta TIEpeT ayAUTOPUEH ydeOHOM TP YITIIbI;

- KOMILJIEKT OMJIETOB JJIA OK3aMCHaA.

D opMOIl MPOMEKYTOUHOM aTTECTALIUH SIBJISIETCS SK3aAMEH.

OLIGHO‘-IHBIG CpCACTBA PC3YJIbTATOB OCBOCHUA AUCHUIINIMHBI 1 KPUTCPHUU OLICHKU BBIIIOJTHCHUSA 3aJaHui
MNpCACTaBJICHBI B pa3aciic <<(DOHJII)I OLCHOYHBIX CPEACTB IJId IPOBCACHUA HpOMe)KYTO‘IHOfI aTTCCTallun».

6. Ilepeyenb 00pa3oBaTeIbLHBIX T€XHOJOTHIA, HCIIOJIb3YyeMbIX MPH OCBOEHUM JUCIUILI UHBI.

CoBpeMeHHOE TPaTUIIMOHHOE 00ydYeHE (JIEKIIMOHHO-CEMHUHAPCKAsA-3aueTHAsI CHCTEMA).
VHTEepaKTUBHBIC TEXHOJIOTHH.

TeXxHOoIOrMM MHMBUyalln3alui 00y4EeHHUSL.

TexHomOrMM MHTETpAIlMU B 00pa30BaHUH.

TeXHOJIOTHH TTPOyKTUBHOTO 00pa30BaHUS.

Texnonoruu 9BPUCTHYCCKOTO O6pa30BaHI/I}I.



. OPTAHU3ALHNOHHO-METOANYECKHUE JOKYMEHTbI

I.1. TEXHOJIOI'MYECKAS KAPTA OCBOEHUSA JUCHUIIVIMHBI

(oOmast TpymoéMKOCTh 4 3.€.)

AyOUTOPHbIX YacoB
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Paspgen 1. OcHOBbI GU3NKO-TEXHUUYECKUX NPEACTABNEHUIN O
MeXaHM3MaXx U MmalKnHax. ObLieTexHuYeckne BonNpochl
KOHCTPYMPOBaHUA MEXaHM3MOB U MALLMUH.
OCHOBHBIC TEXHUYECKME TIOHSATUS U TEPMHUHBI TEOPUH
MexaHu3MoB U MaumH (TMM). TunoBbie KOHCTPYKIIMOHHBIE .
- cobecenoBanue (YCTHBIH OMPOC)
SJIEMEHTHI MEXaHHU3MOB, 50,4 K1accu UKaluu u 7 2 2 5
npenHasHadeHus. OCHOBHbIE TpeOOBaHHUS K HM3TOTOBJICHHUIO
MEXaHU3MOB. TeXHUYECKUE PETIIaMEHThI U CTaHAapPTHI.
- cobecenoBanue (YCTHBIHA OIPOC);
MexanusM Kak MexaHuueckas ((Qusmyeckas) cucrema. A (v poc);
- HaOmoneHue OOIIerpymIoBOTO
Kunemarndeckue xapakrepuctukun mexanusma. Ocobennoctu| 11 6 2 2 2 5
i pemieHust U 0OCYXAEHUS Y4eOHBIX
pacdy€ToB KMHEMATUUECKUX XapaKTePUCTHUK B MEXaHU3MaX.
3a7la4d y JOCKH M Ha MecTax
Pasgen 2. CTpyKTypHOe YCTPOMCTBO MEXaHM3MOB, BOMPOCbHI
CTPYKTYPHOro aHanM3a U CMHTe3a.
- cobecenoBanue (YCTHBIN OMPOC);
Kunemarnyeckne mapsl W WX CTENEHH IOIBHXHOCTH.
- HaOmozneHwe OOIIEeTPYIIOBOTO
Kunemarnyeckue nenu. MexaHu3M Kak KHHEMaTU4eCKasl 11eMb. 9 4 2 2 5
pemeHnss 1 OOCYKACHUsSI Y4eOHBIX
CTteneHpb MOABUKHOCTA MEXaHH3Ma.
3a7a4 y JOCKH U Ha MECTax
IInockue MexaHu3Mbl, X pasHoBUAHOCTH. OCHOBEBI pacueTa - cobecenoBanue (YCTHBINA OIIPOC);
2 2
CTEIIEHW TOABMIKHOCTH IUIOCKOTO MeXaHu3ma. (OcoOble 11 6 2 9 5 5 - Ha0mozeHwe OOIIEeTPYIIOBOTO
KOHCTPYKIIMOHHBIC ~CJIydaW JUISl HAXOXJICHHS CTereHel pemieHus ¥ OOCYXKICHUS YIeOHBIX
IMOJIBMIKHOCTH IUIOCKMX MEXaHU3MOB. 3a7la4d y JOCKH M Ha MecTax




Teopus rpynnm Accypa. CTpyKTypHBIH aHaJIM3 W CHHTE3

- HTHAUBHUAYAJIbHOC TOMAIIIHCEC
KOHTPOJIBHOC 3aaHUC U €T0

23 8 2 4 2 15
MJIOCKUX PHIYQKHBIX (CTEPKHEBBIX) MEXAaHU3MOB. nyOJIMYHasA 3alTa B ay IMTOPUU
y4eOHOMN TP yIIIBI
. - co0eceioBaHue€ (YCTHBIN OMPOC);
3yOuarsle nepenaun. CTpYKTYpHBIN aHaIN3 MIIOCKUX 3y0UaThiX a &y poc);
- HaOJIrOZICHUE OOIIETP yIITOBOTO
MEXaHHU3MOB. DJIEMEHTbl KWHEMaTHUeCKOro aHanusa 3youareix | 11 6 2 2 2 5
peleHus u o0CyKAeHUs ydeOHbIX
MEXaHU3MOB.
3a7a4 y IOCKH M Ha MECTax
- cobecemoBanme (YCTHBIN OIIPOC);
[IpocTpancTBeHHBIE KMHeMaTHdeckue Iernu. OCHOBBI TEOPUN
- HaOmro/ieHr e o0ILeTp yIIoBOro
MaHUNynATopoB. CTeneHW MOJBM)KHOCTH MaHUMYIsITopoB.| 11 6 2 2 2 5
peteHus 1 00CYKICHHS yIeOHBIX
Bormpockl npuMeHeHnsI MAaHHITYIISITOPOB.
3a7lad y JOCKH ¥ Ha MecTax
Pasgen 3. dnemeHTbl TeOpUM KUHEMATUUYECKOro aHaau3a
MeXaHM3MoB B 0606L1eHHbIX KOOpAMHaTax.
- HaOmo/ieHne OOIIeTPYNIOBOrO
, eIICHUS] M OOCYXJECHUS Y4eOHBIX
ITonsiTe 006001EHHBIX KOOpAUHAT. Mcnonb3oBaHNEe METOI0B P YHA Y
, 3a7a4y y IOCKH M Ha MECTax;
O00OOIEHHBIX KOOPAWHAT JUIS WCCIICIOBAHUS JIBUMIKCHHS
25 10 2 4 4 15 |- wuHOUBMIOyaldbHOE  JIOMAIlHEE
MEXaHU3MOB. AHAJIUTUYECKHE METOAbl KHHEMaTHYECKOTO
; KOHTPOJIBHOE  33JlaHue€ U €ro
aHaJIM3a PHIYAKHBIX MEXaHNU3MOB B 0000 IEHHBIX KOOPANHATAX.
nyonMYHas 3alMTa B ayIUTOPUU
Y4EOHOM TP YIIIBI
Bcero yacos 108 48 16 16 16 60
Tekyumii KOHTPOJIb 35.67
®opMa UTOTOBOI0 KOHTPOJIsi M0 y4eOHOMY IUIAHYy 033
(3x3ameH) '
UTOIo 144




1.2. COAEP)KAHUE OCHOBHBIX PA3JEJIOB U TEM JUCHUIIJIUHBI

1. Beeaenue

JlucuunirHa OTHOCUTCS K BApUAaTUBHOM YacTH y4eOHOTro MIIaHa.
JlucuumninHa OCHOBBIBAGTCS Ha 3HAHUSAX W YMEHUSX, NPUOOPETEHHBIX B XOJe H3Yy4YCHUS
NpCAUNICCTBYIOIIM X JUCHUILIIMNH, HIPOXOXKACHUA MPAKTUK W B3aUMOCBA3aHA C MapalICIIbHO
M3y4aeMbIMU T CLUIIJIMHAMU :

AnreOpa 1 TeoMeTpus

Teopernueckast MeXaHUKA

[TpuknagHas MexaHuKa

Marepuanosencnue

I'paduxa

OcBoeHME U CIUIIITNHBI HE0OX0IMMO KaK MPEIISCTBYIOIIEe TSl TUCIUTLIAH U/UITH MPAKTUK:
TexHuyeckoe MOAEIMPOBAHNUE
MexauciummHapHbld TPAKTUKYM

2. OCHOBHOE co/lepKaHUe JUCIHUILTU HbI

Paznen 1. OcHOBbI (PU3UKO-TEXHHMYECKHUX MPeJACTABJIEHUH 0 MeXaHM3MaxX M MallHHAX.
OO0 e TeXHMYECKHE BOMPOCHI KOHCTPYHPOBAHUSI MeXaHU3MOB U M IlIMH.

1. OcHoOBHBIE TEXHUYECKHE TOHITHS U TEPMUHBI TCOPUH MCXaHU3MOB U MalllMH (TMM)
Tunosrie KOHCTPYKOMOHHBIC 3JICMCHTBI MCXaHU3MOB, X KIIACCH (I)I/I Kalnu 1
npeaHasHa4YCHH . OcHOBHEIE Tpe6OBaHI/IH K M3TOTOBJICHUIO MEXaHU3MOB. TeXHHuUeCcKue
PEIIIaMCHTBI 1 CTaH1aPThI.

OO0meTeXHUYEeCKE BOMPOCH! YCTPOMCTBA M KOHCTPYHPOBAHHS MEXaHM3MOB U MammH. OCHOBHBIE
TEXHUYECKUE MOHATHS U TePMUHBI MAIIMHOBEACHHUS, TEOPUH MEXaHMU3MOB U MAlllMH: JIeTajb, 3BE€HO,
cOopouHas eAMHMIIA, y3eN, arperar, MEXaHW3M, MallMHa, aBTOMAar, poOOT U T.1. TumoBkIe
KOHCTPYKIIMOHHBIE 3JIEMEHTHI MEXaHU3MOB, MX Pa3HOBHIHOCTH M MTpeAHa3HaueHus. Kinaccudukanus
y310B U JleTalel MeXaHU3MOB IO (yHKIMOHAJIbHOMY HA3HAYEHUI0 M KOHCTPYKUHOHHBIM
XapaKTepUCTUKAM: COCIMHEHHUs, Iepeaud, Oasupyloume »3jeMeHTsl U jap. TpeGoBaHus K
U3TOTOBJICHUIO TEXHUYECKMX M3AENUN (AeTaned M y37I0B MEXaHM3MOB M MalmH). OCHOBHbBIE
TEXHUYECKHE PETIAMEHTBI U CTaHJapThl Ul pa3pabOTKU U HKCILTyaTallid MEXaHU3MOB U MalMH.

2. Mexanu3M Kak Mexanndeckas ((usudeckas) cucrema. Knunematudeckue
XapaKkTepucTuku Mexanu3ma. OCoOEHHOCTH PacYETOB KUHEMATHYECKUX XapaKTePUCTHK B
MEXaHU3MaX.

MexaHu3M Kak MexaHu4deckas ((u3udeckas) IBIKYIAsCS cucTeMa (cucreMa TBEPBIX Tel). 3BEHbS
MEXaHM3MOB KaK HOCUTENHU U TEepeJaTdyuKu JBIOKeHHS. ECTeCTBEHHBIH U KOOPAUHATHBIE CIIOCOOBI
3alaHus IBUKeHUA. KuHeMaTndeckne XapakTepUCTUKU MEeXaHU3Ma. JINHEHHBIE U YITIOBBIE CKOPOCTH
U YCKOPEHHUS 3BEHBEB M TOYEK MeXaHW3Ma. MTHOBEHHBIE COCTOSIHUS (ITOJIOKEHUS) MEXaHU3Ma.
OcobeHHOCTH PacYETOB (HAXOXKACHHS) KHHEMATHYECKUX XapaKTePUCTHK B MEXaHU3MaX.

Paszneq 2. CTpyKTypHOe yCTPOHCTBO MEeXaHU3MOB, BOIPOCHI CTPYKTYPHOIO AHAJIN3a M CHHTE3a.

1. KunHemarudeckue mapbl 1 UX CTCTICHU MMOJABUKHOCTH. Kunemaruueckue ICIIN. Mexanu3m
KaK KWHEMaTH4YCCKada I CIIb. CreneHn IIOABMXKHOCTH MCXaHHU3Ma.

[lonarue xkuHematuyeckux mnap. CTeneHW TOABUKHOCTHM KuUHeMmaThueckux mnap. Kiaccel
KAHEMaTHYECKUX Map. Beiclme u HUu31mMe KuHeMaTu4ecKue rnapsl. [IoHATHE KWHEMATUYECKU X LIETIEH.
Pa3HOBUJHOCTH KHMHEMATHYSCKHMX Iienell. MexaHu3M Kak KuHeMmaTthdeckasd 1ienb. CTeleHb
MOJIBUKHOCTH MeXaHHU3Ma. TeXHUYECKUM CMBICI CTENEHU MOJABUKHOCTU MexaHu3ma. [IpuHuuImbI
NPAKTHYECKOTO pacuéra CTENeHel MOABUKHOCTH MPOCTPAHCTBEHHOTO MEXaHU3Ma (0OImid ciydaii
mexanu3MoB). ®opmymna [1.1.Comoa — A.Il. MansleBa.

2. TInockue MexaHU3MBI, X pa3HOBUIHOCTH. OCHOBBI pacyeTa CTETIEHH MOABUXKHOCTH
TTOCKOTO MeXaHu3Ma. OcoOble KOHCTPYKITMOHHBIC CITyJan NIl HAXOXKIEHUS CTETICHEH



IOABHXKHOCTH ITJIOCKHMX MCXaHHN3MOB.

[Inockue poryakHble (CTEp:KHEBBIE) MeXaHU3Mbl. HeKoTOpble pasHOBUAHOCTU IJIOCKUX PbhIYAKHBIX
MEXaHU3MOB: MIAPHHUPHbIE, MOJ3YyHHbIE, KyidaukoBble. Popmyna I[LJI.UeOblieBa [isi cTeneHU
HNOJBMXKHOCTH IIOCKOTO MexaHusMma. Ilimockas d¢epma. OcoOble KOHCTPYKIMOHHBIE CIydau
OIIPENENICHUSI CTETIEHEeN MOABMKHOCTH MEXaHU3MOB: U30BITOUHBIE CBSI3U U MECTHBIE MOJABUKHOCTH.
CpaBHEHHE Pacu€TOB CTEMEHEH MOJBHUKHOCTU TIOCKMX MexaHu3MOB 1o (opmynam I1.1.ComoBa —
A.ILMansimea u [1.JI.YeObleBa, MHTEpIIPETAUS PE3Y/ILTATOB U TOSICHEHUS K HUM.

3. Teopus rpymnm Accypa. CTpyKTYpHBIH aHAIH3 U CHHTE3 TUIOCKUX PHIYaKHBI X MEXaHHU3MOB.

OCHOBHBIC TOHSTHSI CTPYKTYPHOTO aHalM3a IUIOCKUX PBIYAXKHBIX MEXaHHU3MOB. TeopeTHduecKue
npeacrasieHus o rpynmnax Accypa. Mcropudeckas cnpaska o JI.B.Accype. Knaceu ¢pukanus rpynn
Accypa (mopsinok, kinacc) no M.M.AproOGoneBckomy. KOHCTpYKIMOHHBIE Pa3HOBUIHOCTU TPYII
Accypa B MexaHu3Max. [IpaBuia W anropuTMbl COCTAaBICHHS CTPYKTYPHBIX (OPMYI MEXaHU3MOB.
Hauaneneiii mexanusm. OcoOeHHOCTH aHamm3a Mo AcCypy IJIOCKUX MEXaHHM3MOB C BBICIIMMU
KMHEMaTHYEeCKIMH TapaMH: 3aMeHa KMHEMAaTH4ecKuX map 4 wiacca mapamu 5 kiacca. [IpaBuia
3aMEHBI: (M KTUBHBIE 3BEHBS, 3aMEHSIO M MEXaHU3M.

4. 3y6uatsie nepenadn. CTpYKTYpHBIN aHAIN3 TJIOCKUX 3yOUaThl X MEXaHU3MOB. DJIEMEHTHI
KAHEMAaTUYEeCKOTO aHaIM3a 3y04aThlX MEXaHU3MOB.

OCHOBHBIE TpEACTaBJICHUS O 3YyO4aThIX Tepemadax. PazHOBHIHOCTH 3yO4aThiX mepenay
(LMIMHApPUYECKNE, KOHUYECKUE, BUHTOBBIE, YEPBSIUHbIC, peeUHble U 1p.). 3yOuaTble MEXaHU3MBI,
oO1ee ycTpoicTBO. PsinHble M cTymeHuaThle 3yOuaTble MeXaHU3MBbl. IlmaHeTapHbIC MEXaHU3MBI.
OcoOeHHOCTH KOHCTPYKIMM U HPHUHLUUIIBI PAa0OThl IUIAHETAPHBIX MeXaHW3MOB. (OCHOBHBIE
Pa3sHOBUJIHOCTU IIJIAHETAPHBIX MEXaHWU3MOB. [IpMHLMNBI W aNrOpUTMBl CTPYKTYPHOIO aHa/IN3a
IJIOCKUX 3y0YaThIX MEXaHHU3MOB, UX CTPYKTYPHBIE CXEMbl. DJIEMEHTbl KWHEMAaTHYECKOrO0 aHaliu3a
3yOuaThlX MEXaHU3MOB: IIepelaTOYHble uYuciaa U IMepeJaTodyHble OTHOIIeHUs. [lpuHuumnel
HaXO0XJIEHUS U pacyeTHbIE (GOPMYIIbI JUIsl epeIaTOYHBIX OTHOIIEHUH U epeaaTOuYHbIX YU CE.

5. TlpocrpancTBeHHble KMHeMaTHueckue 1enu. OCHOBBI TEOpUN MaHUIYIATOpoB. CTeneHu
MOABUXKHOCTH MaHUNYASTOPOB. Bompockl mpuMeHeHUs MAaH UM YIS TOPOB.

[IpocTpancTBEHHBIE KMHEMaTHYeCKUE IeNu (MPOCTPAHCTBEHHBIE MEXaHU3MbI) — MaHHUIYJSTOPBI.
MaHunynsATOpHI KaK OCHOBA POOOTOTEXHUUECKU X cucTeM. OOliee npeHa3HaueHue MAHUITYISTOPOB.
OcCHOBHBIE TMOHSTUS M TEPMHUHBI TEOPHUM MAHHIYIATOPOB (paboyee MPOCTPAHCTBO, 30HA
oOcity’)kuBaHusl, MaHEBPEHHOCTh U Jp.). OCHOBHBIE KOHCTPYKI[MOHHBIE CXEMbl MAHHUIYJISITOPOB, UX
CPaBHUTENbHBIE XapaKTepUCTUKUA. CTPYKTYpHBIE CXeMbl MaHUMYJIATOPOB. CTENEHH NMOABUKHOCTU
MaHUIyIATOpoB. OnpeneneHue (pacuéT) CTENEHH MOABUKHOCTH MAHUITYISTOPAa U MaHEBPEHHOCTH.
Bonpocel mpuMeHeHHS MaHUIYJISATOPOB Ul Pa3HBIX Iieeld, O0COOEHHOCTH TEXHOJOTHYECKOTO
IIPUMEHEHNS] MAHUI YJISTOPOB Ha IPOM3BOJCTBE, B CTPOUTENBCTBE, MEAULIMHE U JP.

Paznen 3. DieMeHTBHI TeopMHM KHHEMATHYECKOI0 AaHAJIHM3a MEXAHM3MOB B 0000 IEeHHBIX
KOOPAUHATAX.

1. Tlonste 0000MEHHBIX KOOpAUHAT. Mcrionp30BaHne 0000IMEHHBIX KOOPAMHAT IS
MCCIIEIOBAHN S MEXaHN3MOB. AHATUTHYECKIE METOAbI KWHEMAaTHYECKOTO aHaIN3a
PBIYaKHBIX MEXaHU3MOB B OOOOIIEHHBIX KOOpAWHATAX.

O0ume MOHATHIHBIC MPEACTABICHUS U TEPMHHOJOTUS MPoOIeMaTHKH OOOOIMEHHBIX KOOPIMHAT.
Oco0ble BO3MOYKHOCTH MCIIOJIb30BAaHUS OOOOLIEHHBIX KOOPAMHAT JUIsl MCCIEJOBAHMS JIBHIKEHHS
MexaHn3MOB. KuHemaTnyeckue mnepenaTouHble (QYHKIMH, AHAJIOTH CKOPOCTEH M YCKOpEHUH.
[IpuHIUIB KWHEMATUYECKOTO aHaJIM3a MEXaHU3MOB C HCIIOJIb30BaHMEM OOOOLIEHHBIX KOOpPAMHAT.
AHanmuTHYEeCKMe METOJbl KMHEMAaTHYECKOI0 aHalM3a PBIYaKHBIX MEXaHU3MOB B O0OOMIEHHBIX
KOOpAMHaTaXx. MeToJ 3aMKHYTHIX BEKTOPHBIX KOHTYpoB (Meron B.A.3uHoBweBa). Pacuer
MEXaHU3MOB C IIOMOIIBIO TOI0 METOAA.



1.3. METOANMYECKHUE PEKOMEHJIAIIUU 110 OCBOEHUIO U CIUIIJIUHbI

B opranu3zaiimoHHO-METOAUUYECKYIO CTPYKTYPY Kypca AUCHUILINHBI «MalMHOBEICHNE» BKIIOYEHBI
CIEYIOIME ayIUTOPHbIE (KOHTAKTHBIE) (OPMBI OpraHU3AUU YUYEOHBIX 3aHATUN CTYIEHTOB: JICKIUH,
[IPaKTUYECKUE 3aHATHS (CEeMUHapbl — JUIsl MPAKTUYECKOIO OCBOEHMSI M 3aKpENJIeHHUs JIEKIHOHHOIO
Marepuana) W JabopaTOpHBIC MPAKTUKYMBI (U1 BBIIOJHEHUSI CaAMOCTOSTENBHBIX YUEOHBIX 3aJaHUU
oOyvatonmmucsi). Kpome 3Toro BblgeNneHbl 4Yachl Ha BHEAYIUTOPHYIO CAMOCTOSITENBHYIO paboTy
CTY/IEHTOB.

B koHTakTHOW wYacTu 00pa30BaTENBHOTO Kypca JIEKIUH SIBISIIOTCS OCHOBHBIM  (HOpMaToOM
MpEJCTaBICHUSI HAay4HO-TEOpPETUUYECKOM HH(popManuu B 00OOIIEHHOM BHJE MO JAaHHOW JHCHHILIMHE.
[Tocemenne neKuUil SBIASETCS BAKHBIM KOMIIOHEHTOM 3HAHHEBO-TIOHATUNHON MOATOTOBKHU CTYJIECHTOB B
npeaMeTHO obnactu aucuuimHbl. [IpernogaBanue Jekuii M0 AaHHOW AMCIUILUIMHE OPTraHU30BaHO Ha
OpUHLIMNAX 0053aTeJIbHOM MOMEHTAJIBHOM 00paTHOM CBsI3M 1O KOMMYHHMKALMOHHOW  JIMHUM
npenojaBarenb-cTyeHT. [lpu 3ToM moceuieHue CTYIEHTOM JIEKIUH M (UKCAUs UM JIEKIMOHHOIO
MaTepuanga HeE SBISETCS JOCTATOYHBIM YCIOBUEM g (OpMUpOBaHUS y OOYydarOIIEerocs IOJHBIX
TEOPETHUYECKUX  TMOHATUMHBIX  TMPEJCTAaBICHUH,  MPAKTUKONPUMEHHUTENIbHbIX  MOHHUMaHUH U
KOMITIETEHTHOCTEH /1711 CAMOCTOSTENIbHOTO UCII0Ib30BaHUs YUeOHO-HAYyYHOI0 MaTepraia JUCIUIIITHUHBI.

Jnst  dopMmupoBaHusi y CTYIEHTOB CHOCOOHOCTEH W HAaBBIKOB MPAKTUUYECKOTO MPUMEHEHUS
TEOPETUYECKUX 3HAHHMM HCIONb3yeTcss (opMa CEeMHUHAPCKUX 3aHATUH, HAa KOTOPHIX IPerojaBareib
YIIYyOJIEHHO TMPEACTaBIseT M OOBICHSIET HEKOTOpble YacTHBIE BOIPOCH M3 COJEpXKaHUA Kypca
JTUCHUTLIMHBI, IETAIbHO PAacCMAaTPUBAECT M OOBSICHSET HEKOTOPHIE XapaKTePUCTHUECKUE MPHUMEPHI, MPH
3TOM 00S3aTENBHO MOACPKUBACTCS HMHTEPAKTUBHBIN (C 00paTHOM CBS3bI0O) KOHTAKT IPEMOAABATEINS CO
CTYICHYECKON ayauTOpuel, 4ToObl 00eCeYnTh MaKCUMadbHYIO0 3()(eKTHBHOCTH 00pa30oBaTEILHOTO
IpoIecca ¢ y4eTOM WHIUBUAYaTbHO-JTMYHOCTHBIX 00pa30BaTEbHBIX OCOOCHHOCTEH KaXJIOTO CTYACHTA.
[lpakTnyeckue  ceMUHApCKUe  3aHATHS [0 JAHHOM  JUCLUMIUIMHE  SBJISIOTCS ~ OCHOBHBIM
OpraHHU3alMOHHO- IEITETLHOCTHBIM (POPMATOM J151 BOBHUKHOBEHHS Y CTYJIEHTa OCO3HAHHOTO TOHUMaHHS
Marepuaia JUCUUIUIMHBL U U1 (GOPMUPOBAHUS Y HETO 0a30BOT0 YpOBHSI CIIOCOOHOCTEH MPaKTHYECKOTO
MPUMEHEHHS MOJYYEHHBIX HAaYUHbIX 3HaHUN. B 3TOM 3awimiouaercs BaXKHOCTb MOCEIIEHHS CTYAEHTOM
ceMHHapCcKuX 3aHATUM. CeMHHapCKue 3aHSTUS SIBJISIOTCS JOTUYECKUM MPOJOHKEHHEM JIEKI[MOHHON
paboThl CTYJIEHTa, a TAKKE €ro MOCTICKIMOHHOM CaMOCTOATENbHOM MOATOTOBKU, BKIIOYAs paboTy C
y4eOHOH TUTepaTypoil, HAyYHBIMH HCTOYHHUKAMHU.

Jnst HapaOOTKM MPAKTUYECKH X HABBIKOB MPUMEHEHHS! TPHUOOPETEHHBIX TEOPETUUECKU X 3HAHUHN T10
TUCHUTUIMHE, Ui (GOPMHUPOBAHUS KOMIIETEHTHOCTHOTO YpPOBHSI CTYIE€HTa B MPEIMETHOW O0OIacTH
JUCHUIUIMHBI B MpPOrpaMMy JaHHOTO 0O0pa3oBaTeIbHOrO Kypca BXOJIAT YdeOHble J1abopaTopHbIe
MPAKTUKYMbI, Ha KOTOPBIX OCHOBHBIM TUIAKTUYECKHUM MOAXOAOM SIBISieTCS OOIIETPYIIOBOW pa3zdop u
CaMOCTOSITEIbHOE PELICHUE CTYJIEHTaMH OIpPEACICHHBIX YJ4EOHBIX 3a/1a4, BBINOJIHEHUE TUIAKTUUYECKHX
3a7laHUH 110/1 KOHCYJBTAllMOHHBIM KOHTPOJIEM IIPE01aBaTeNsl, BHICTYHNAIOLIETO 3/1€Ch, [NIABHBIM 00pa3oM,
B POJM DJKCIEpPTa-KOHCYJAbTAHTAa B IMPEAMETHOM 00JIacCTH, KOOPIAMHHUPYIOLETO U KOPPEKTHUPYIOIIETO
CaMOCTOSITEIbHYIO pabOTy CTYAEHTOB. 31€Chb TOXE PEATU3YIOTCS MPUHIUIBI KOMMYHUKAI[MOHHON
MHTEPAKTUBHOCTU OOpPa30BATENIbHBIX MPOLECCOB KaK MO JUHUU CTYJEHT — IpernoAaBaTellb, Tak U IO
JUHUSIM CTYIEHT — CTYAEHT. BaXHOCTb MOCEUeHUs CTYACHTOM JIaOOpPaTOPHBIX MPAKTHKYMOB
ONpeneNnseTcss TeM, YTO OTH MPAKTUKYMbl SBJSIOTCS MECTaMM W CHUTYaUMsIMH COOCTBEHHOM
y4eOHO-IeSITeIbHOCTHON MPAaKTUKA CTYACHTa B KOHTEKCTE OCBOCHMS Y4EOHOW IUCIUILIMHBI, O€3 4uero
CTaHOBUTCS MPOOJIEMHBIM JIOCTHXEHHE OO0y4aloMMMUCS KOMIIETEHTHOCTHOTO YPOBHSI B OCBaMBaeMOU
Hay4qHO-TIIPEIMETHONU 00JIacTH.

st mpoayKTUBHOM pabOThl CTyJIEHTa Ha MPAKTUYECKUX CEMHHApax U J1ab0paTOPHBIX MPAKTUKyMaxX
00s13aTeNbHO HEOOXOJMMa €ro CaMoCTOsITeNbHas BHeayauTOpHas paboTra ¢ yueOHOH, HaydHOH
JUTEPATypOH, 110 MEHbIIEH Mepe TOM, KOTopasi peKOMEHA0BaHa Jisi OCBOeHHS Kypca. J{iis Gojiee moaHoro
Y pa3BEpHYTOrO MOHUMAaHHUS Pa3HbIX HAYYHO-TEOPETUUECKUX aCTIEKTOB TUCIUTIIMHBI BaXKHO UCIIOJIB30BATh
nH(pOpMAIIUIO, HAYYHbIE MHTEPIPETAIMH, TPAKTOBKHU, MOSICHEHUSI HE U3 OJHOTO, a U3 Pa3HbIX yueOHBIX
IOCOOMHM U HAYYHBIX UCTOYHUKOB, TaK KaK B KAKH X-TO OJJHUX UCTOUHUKAX MOKET ObITh 00Jiee MOHSITHO IS
KOHKPETHOTO CTYJCHTa U OoJiee JETaIbHO PACCMOTPEHBI KaKHe-TO OJIHM HaydyHbIE BOMPOCHI M3 Kypca
JUCLUIIMHBI, & B IPYTUX — Jpyrue. Jas 3Toro COBpeMEHHbIN CTYJEHT JODKEH I0JIb30BATHCSI HE TOJIBKO
MeYaTHbIMU Y4EOHBIMU U METOJUYECKUMH MOCOOUSIMU, HO U JOJKEH OCBOUTH TEXHOJOTHH DPAOOTHI C
ANEKTPOHHBIMU OMOIMOTEUHBIMU PECYPCAMHU, TOCTYI K KOTOPHIM 00ECTIEUnBAETCSI BCEM CTY/IEHTaM BY3a.



I1. KOMIIOHEHTBI MOHUTOPHUHT A Y4 EBHBIX TOCTHK EHUI
11.1. ®OHJ1 OHEHOYHbIX CPEACTB 1O JUCIUIIVIMHE (®OC)

MUMHUCTEPC TBO ITPOCBEILEHUS POCCUNCKOI ®EJIEP ALTUN
(deaepaapHOE TOCYAAPCTBEHHOE OO PKETHOE 00pa30BaTEIbHOE YUPEK ICHUE
BBICIIIET0 00pa3oBaHus
Kpacnosipckuii rocyniapcTBEHHBIA IEAATOTHYECKUI YHUBEPCUTET

um. B.I1. AcradreBa

WNucTtuTyT MaTeMaTu ke, GU3NKU U MHOPOPMATUKA

Kadenpa-pazpaborunx
Kadenpa texHonornu u mpeanpruHIMATEIbCTBA

YTBEPXJIEHO O OBPEHO
Ha 3acelaHuu Kaeapsl Ha 3acenanun Hay4HO-METOINYECKOTO COBETA
ITpotokomn Ne 5 CMEeNMAIbHOCTH (HarpaBJIeHUs MOATOTOBKH )
ot 06 mas 2020 r. IpoToxkosr Ne 8

ot 20 mas 2020 r.
3aB.kadeapoi ’ [Ipencenarens HMCC
C.B. boptHOBCKUii et bopraosckuii C.B.

®OH/I OHEHOYHBIX CPEACTB
JUIS IPOBEICHUS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEXYTOYHOM aTTeCTalluy 00yJaro I XCs 10 JUCIUTIIINHE

«MAIINMHOBEJIAEHMUE»
Hampasnenne noaroroBku: 44.03.01 Ilegarormueckoe oOpa3oBaHue

Hamnpasnennocts (mpoduiib) 00pa3oBaTeabHON TPOTPaMMBbI
TexHonorus ¢ ocHOBaMH NPEANPUHUMATEIBCTBA

KBaNu (pu Kalus (CTETeHb) BHITYCKHUKA |
OakayaBp

CocraButens: IleckoBckuitl E.A., kanm. mea. Hayk,
JIOLICHT KadeApbl TEXHOJOTHH U MPEAPUHUMATEIIHCTBA



1. Ha3znayeHnue (poHIa OLIE HOUYHBIX CPeICTB.

1.1. Tensto cozganus ®POC mucnumuivHbl «MalnMHOBEAEHUE) SABISETCS yCTaHOBIEHUE COOTBETCTBUSA
y4eOHBIX JOCTH)KEHUN CTYJEHTOB 3aIlUIAaHUPOBAHHBIM pe3ylibTaTaM 00ydeHUs U TpeOOBaHUSAM OCHOBHOU
npogeccuoHaNnbHOM 00pa3oBaTenbHOI MporpaMmbl, padboueii TporpaMmbl AUCHUILIMHBL.

1.2. ®OC pazpaboran Ha OCHOBAaHWH HOPMATUBHBIX JOKYMEHTOB

— deaepadbHOTO TOCYIAPCTBEHHOTO OOpa30BaTENbHOTO CTaHAApTa BBICIIETO O0pa3oBaHUS IO
HanpasieHuto mnoarotoBkd  44.03.01 Ilemarornueckoe oOpaszoBaHue (YpoBeHb OakallaBpHarta),
YTBEP)KACHHOTO MprKkazoM Munoopraayku P® ot 22.02.2018 r. Ne 121;

— oOpa3zoBatenbHOW mporpamMmbl  «TeXHOJIOTHS C OCHOBAMH MPEANPUHUMATEIBCTBA» BBICIIETO
oOpazoBaHuss o4HOW (opmbl 0O0yueHus 1o HampaBieHUto moarotoBku 44.03.01 Ilemarormyeckoe
obpazoBaHue.

— Tlonoxxenuss o GopMupoBaHUU (POHAA OLIEHOUHBIX CPEACTB AJS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH,
MPOMEKYTOYHOH M UTOTOBOHM aTTeCTallMy OOyJaroImMXCs MO 00pa3oBaTENbHBIM MPOTPAaMMaM BBICILETO
oOpa3oBaHus - IporpamMmmam OakajiaBpuara, IporpaMmaM CHelUaIuTeTa, IporpaMmMaM MarucTpaTyphl,
nporpaMMaM IMOJATOTOBKM Hay4HO-IEJarori4eckuX KaJpoB B acHUpaHType - B (eaepalbHOM
rOCYy/IapCTBEHHOM OOJDKETHOM 00pa30BaTEIbHOM YUPEXKJICHHH BbICIEro oOpa3oBaHus «KpacHOSPCKH i
roCyJapCcTBEHHBIM meaarornueckuii ynusepcutrer um. B.II. AcradbeBay», yTBEpKIEHHOTO NpPUKA30M
pekropa Ne 297 (1) ot 28.04.2018.

2. HepequL KOMHETCHIII/Iﬁ, noaJie Kalmx q)OpMI/IpOBaHI/IIO B paMKax ITMCUHUIJIMHBI.

2.1. Ilepeuenpb koMmIeTeHIIUN, POPMHUPYEMBIX B MPOIIECCE U B CBA3U C U3YYCHUEM JAUCLHUILINHBI.

VK-1: cnocobGeH ocCyLeCTBIATh MOUCK, KPUTHYECKUN aHadu3 W CUHTE3 HHGOpPMAlUH, NPUMEHSTH
CUCTEMHBIHM OJIXO Ul pelleHHs TOCTaBJIEHHBIX 33/1a4;

[1K-1: crmocoGeH opraHW30BBIBATh HHIMBUAYATBHYIO U COBMECTHYIO Y4€OHO-TIPOEKTHYIO JESITeIbHOCTh
00yJaro M XCs1 B COOTBETCTBYIOIIICH IMPEIMETHON 00J1acTH;

I1IK-2: cmocobeH moanepXxuBaTh 00pasibl M IIEHHOCTH COIMAIBHOTO TOBEICHUS, HABBIKK MOBEACHUS B
MHUpE BUPTYAJIbHON PEAIbHOCTU U COLIUATBHBIX CETSIX;

[1K-4: o6mamaeT nHPOpMAIIUEH O COCTOSIHUN U TEPCHEKTUBAX PA3BUTHS «T€XHOCHEPHI»;

IIK-5: ciocoben OpPTaHU30BAaTh ITPOCKTH YIO ACATCIIBHOCTD IO PCIICHHUIO TCXHOJOTHYCCKUX 3a0a4.

2.2. O1ieHOYHbIE CPEICTBA.

Kommerenumu, oTMEUeHHBIE B IEPEYHE KOMITETEHIUI, (GOPMUPOBAHHUE KOTOPBIX JOJKHO IPOUCXOAUTH B
[IpOLEeCCe U3YYEHHUS NUCLUIUIMHBI, HE SABIIAIOTCS NPSIMBIMU PE3yJIbTaTUBHBIMU CIEACTBUSAMHU H3Yy4EHUS
CTYIEHTOM JUCUMIUIMHBI «MalMHOBEAEHUEY». DTU KOMIIETEHIIMM MOTYT JIMIIb B TOM WJIM WHOU Mepe
dopMUpOBaThCS M/MIM  pPa3BUBATBCS B KOHTEKCTE OOPAa30BaTEIbHBIX IIPAKTUK, BBICTPABAEMBIX
IpernojaBareaeM M MPOXOAUMBIX CTYACHTOM IIpU OCBOCHMH Kypca aucuuiumnbl. [lostomy npu
peanu3alyy JaHHOM JUCLUILIMHBI HE IIPOBOIATCS JCUCTBUS 110 IPSAMOMY pPe3ylbTaTUBHO-OLEHOYHOMY
CONOCTABJICHUIO KAKUX-TO 3JIEMEHTOB HAYYHOTO COJEPKAaHMS Kypca TUCHMILJIMHBI C BbIIICYKa3aHHBIMU
KOMIETeHIUAMU. JItoOble COMOCTaBIEHUs] TAaKOTO poja B JAHHOM cllydae MOTYT OBITh TOJIBKO
YCIOBHBIMHM, KOCBEHHBIMHM, WHTEPIPETALMOHHBIMM M HE MOIYT HCIOJIB30BaTbCS B  KadyecTBE
IIPAKTUYECKOTO OLIEHOYHOIO HMHCTPYMEHTApHs IPENoJaBareiss s OLEHKA ITHUX KOMIETEHIHMH Kak
pe3yabTaTUBHBIX (JAKTOPOB U3YUCHU S AU CLIUTIIIUHBI.

B ocHOBe cuCTEMBI OLCHUBAHUs YCHEIHOCTH CTYJIECHTOB IIpU INPOXOXKICHUM Kypca AMCLUIUIMHBI
«MalmMHOBEACHHUE» JIEKUT HE (POpMalbHO-3HAHHMEBAs, OOBEMHO-UCIIOIHUTEIbCKAS, @ AKTUBHOCTHAs
ITOHATUMHO-MBICIIUTENIbHAS U II03HABATEIbHO-PACCYAUTENIBHAS UIECOJIOTUs, UCKIIOUUTEIBHO BaXKHasl KaK
ocHOBa sl 9((EeKTUBHONW TENArOTHYECKOH AEATENBHOCTH, K KOTOPOH TOTOBSTCA CTYHACHTHI
nejarornyeckoro Bysa. I1o3ToMy oJHUM U3 KIIOYEBBIX (PAKTOPOB OLICHKH 3/1€Ch SBISETCS HE CTOJIBKO
YMEHHE CTYACHTA BBINOJIHATh, peliaTh ydeOHbIC 3aJaHHs, CKOJIBKO MyOJUYHO OCO3HAHHO OOBSCHSATH 3TH
peuIeHus.

B npouecce npoxoxaeHus Kypca AMCUMUILUIMHBI «MallMHOBEIEHUE» HUKAKUX (POPMaNbHBIX OaUIbHBIX
OLICHOK IIPEeIo/IaBaTelieM CTYIACHTY 3a TeKYIIylo paboTy He craBuTcsi. DopMallbHYIO OLIEHKY (110 cxeme



«3AYTCHOY» / «HE 3a4TEHO») MOJIY4YaroT TOJbKO KOHTPOJIbHBIC 3aMaHus (paOoThl), KOTOPBIC BKIIOUCHBI B
MpOrpaMMy IUCUUIUIMHBI JJII CAMOCTOSTEIBHOTO BBIMIOTHEHUS U 3aUMTHI CTYIACHTOM. i MOIydeHus
JIOITyCKa IpPeroAaBaTelis K 9K3aMeHY 10 KypCy JUCIUILINHBI CTYJACHTY HE0OXOJMMO MO YIUTh 3a4eThI 110
BCEM KOHTPOJIBHBIM paboTaM. B cirydae OTCYTCTBUS y CTYICHTA 3aueTa XOTs ObI IO OJJHOW KOHTPOJIBHON
paboTe OH He TOJDKEH OBITh TOMYIIEH J0 CIaYH dK3aMeHa.

HrtoroBast oreHka 3a Kypc (OI€HKA MPOMEXYTOUHOM aTTeCTallMM — 3K3aMeHa) OTpakaeT He 00beM
BBIMTOJIHEHHOW CTY/ICHTOM y4eOHOM paboThI, a yPOBEHb C(POPMUPOBAHHOCTH €r0 HAYYHBIX TOHUMAHUHA H
CIOCOOHOCTEH OOBSICHEHHS OINpEACNCHHBIX TeM W BOIMPOCOB. WTOroBas 3K3aMeHAIllMOHHAs OIlCHKa
CTY/ICHTa SIBJISICTCS DKCIICPTHON OIEHKOM, KOTOPYIO JIaeT MperoaBaTellb-dKCIepT paboTe CTyICHTa Ha
sk3ameHe. [Ipu mpoBeeHUH 3TOM IKCIIEPTHON OICHKH MPENOAaBaTelb MOKET YUYUTHIBATh YCICIIHOCTD
CTYZIEHTa, KOTOPYIO TOT JJIEMOHCTPHPOBAJ B IIPOIIECCE OCBOCHUS Kypca AUCITUTIIUHBI «MalmHOBEICHUC.

3. DoHJ OLle HOYHBIX CPEACTB 1Jd TCKYIIEIr0 KOHTPOJIA YCII€BA€MOCTH MO JUCIHUIIJINHE.

@®oHJ OIEHOYHBIX CPEACTB JJIsi TEKYIIEro KOHTPOJsS BKIIOYACT OLIEHOYHBIE HHCTPYMEHTHI 1O BCEM
COJIepKaTeNIbHBIM pa3/ieiaM I CIIUTIITUHBI:

— KOMILIEKTBI Pa3HOYPOBHEBBIX 3a/a4;
— cobecegoBanus (YCTHBIE OIIPOCH]);

— Ha0IrI0AcHHE OOILErp YIITOBBIX PEIICHUHN U 00CYKICHUH yueOHbIX 3a/1a4 Y JOCKA U Ha MECTax;

— KOHTPOJIbHBIE 331aHus (paOOoThl) U UX MYOJMYHBIE 3aLUTHI IEpe] ayIuTOpUei yueOHOH Ip Y.

KoHTpoabHoe 3agaHue 1.

CTPYKTYpPHDIA aHan3 mexaHM3moB no Accypy.
MopsaAOK CTPYKTYPHOrO aHa/AM3a  MJOCKOT0 MexaHu3Ma  (nocnefoBaTesibHOCTb — AENCTBUN  Npu
nccaefoBaHUM CTPYKTYPbI N1OCKOrO MeXaHW3Ma U onpeaeneHnmn ero Kaacca):
1. MpoHymepoBaTb BCE 3BEHbA MeXaHM3Ma. HenoaBuKHOMY 3BeHY (CTOMKe) Ob6blMHO MpMCBaMBAOT
Homep O.
2. O603HauMTb 3ar/iaBHbIMKU ByKBaMW NATUHCKOro andasBuTa BCE KMHEMATUYECKME Mapbl U B CKOOKax
BO3/1e HYKB yKa3aTb HOMepa 3BeHbeB, 06 Pa3YHLLMX KWUHEMATUUYECKME Napbl.
3. PaccunTaTb cTeneHb MOABUMKHOCTU MexaHu3ma W, NnpoaHann3mpoBaTb NOAYYEHHbIN pe3ynbtaT. Mpu
Ha/IMYMN MECTHbIX NOABUKHOCTEN U (M/IM) NACCUBHDBIX CBA3EM M36aBUTLCA OT HUX U NOBTOPUTL pacdyeT W
— B pe3ynbTaTe AO/KHA MONAY4UTbCA (aKTUYecKas cTeneHb MOABMMKHOCTM MexaHu3dma (6e3 yyeTa
BIMAHWUA HA ee pacyeT MeCTHbIX NOABUXKHOCTEN MU NACCUBHbIX CBA3EN).
4. Mpoun3BeCTN 3aMeHY BCEX BbICLUIMX KUHEMATUYECKMX NAp (€CIM OHU UMEIOTCA B UCXOAHOM MeXaHU3Me)
OUKTMBHBIMM 3BEHBAMM N HU3LWIMMM Napamn. NOCTPOUTbL CXeMy 3aMeHALWero mexaHmsama. [lononHuTb
Homepamu N ByKBEHHbIMWU 0HO3HAYEHUAMM HOBblE 3aMEHAOLME 3BEHbA U KMHEMATUYECKMe Mapbl V
Knacca, cooTBeTCTBeHHO. [lpoBepuTb pacyetom BeanumHy W nocne 3ameHbl — OHa [OMKHA OCTaTbCA
npexHen.
5. Y Kaaoro mexaHu3ma B KOHTPO/JIbHOM 3afaHuUW BeAywMMU MOryT ObiTb afbTepPHATUBHO 3aAaHbl
pa3sHble 3BeHbA. [lpn pa3NoKeHWMM MexaHM3Ma Ha rpynnbl Accypa HeobxoAumo BbINOJHUTL
aHANUTUYECKME OeNCTBUA ONA KaXKAO0ro BapuaHTa E%umx 3BeHbeB MexaHW3ma. (BapmaHTbl BeayLmx

3BEHbEB B KaXXA0M 3aaHNM yKa3aHbl CUMBOMAMM nnm N CTPENIKAMMN -YKa3aTeNAMM).

6. OT KOHUA MexaHu3ma, Hambonee yaanéHHoOro OT BeAYyLWEro 3BeHa (B MexaHM3Me MOoXKeT ObiTb
HECKONbKO HE3aBUCUMbIX BETBEM, T.e. HECKO/IbKO YCNOBHbIX KOHLOB), MOOYEPEAHO OTAENUTb
CTPYKTypHble rpynnbl Accypa TakK, 4ToObl OCTAlOWEAACA 4acTb KMHEMATMYEeCKOM Uuenn ocTaBasacb
pPaboTocnocob6HbIM MEXaHM3MOM — [0 MOMEHTA, MOKAa He OCTaHeTCA MexXaHu3sm 1-ro Knacca —
Haya/NbHbI MexaHM3M (B obwem cnydae MX MoXKeT OblTb HECKO/IbKO, KOAMYECTBO HayasibHbIX
MEXaHM3MOB PaBHO BeandmMHe W —cTeneHun NogBuUMKHOCTH).

7. CoctaButb Qopmyny CTpoeHMA MexaHM3ma. Kaxkaomy BapuaHTy Bblbopa BeaywMx 3BEHbeB
COOTBETCTBYET €4MHCTBEHHbIN BapMaHT Takon popmynbl. 1o Knaccy HauMBbICLIEN CTPYKTYPHOM Fpynmbl
onpesenvTb M YKa3aTb KAAacC MexaHu3ma.









KoHTponbHoe 3apaHue 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, JaHHbIX B COOTBETCTBYIOWEM BapWaHTe KOHTPOAbHOMO 3afdaHuA (BapuaHTbl 0603HaYeHbI
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 COOTBETCTBYIOLEM BapuaHTe 3agaHua mexaHusma 6es
cobNI04EHNA FeOMETPUYECKUX pPa3MepoB, HO C NOBTOpPeHMem obLLero reomeTpUYEcKOro KOHTypa
mexaHusma. (Heobxogumble Ans pacyeToB reomeTpudeckue pasmepbl KOHCTPYKLUMOHHbIX 3/1€MEeHTOB
(8NVHbI 3BeHbEB M OP. HEM3MEHHble PacCTOAHWA) cuuTaTbh 3aJaHHbIMKM U Ha cxeme obosHavatb |, (i —
YC/10BHbI NOPAAKOBbIN HOMEP 3/1eMeHTa NPY PeLLeHUI, NMPON3BOJIbHO YCTaHaBAMBaeMblId 06ydalommces).

HaiiTn cTeneHb NOABUKHOCTU MeXaHU3Ma C Lie/Iblo onpeaeneHUs KonnyecTBa 06061WEHHbIX KOOpANHAT
(He3aBUCUMbIX NepemeHHbIX), TpebyoLWmMXCcA ANA KWHEMATUYECKOTrO aHaIn3a MeXaHU3ma.

BbINONHUTL Ha CXeme NOCTPOEHUE BEKTOPHbIX KOHTYPOB MeXaHM3Ma, HeobXoauMbIX ANA pelleHus B
COOTBETCTBUU C MOJIONKEHUAMMU METOAA 3aMKHYTbIX BEKTOPHbIX KOHTYpOB. (HanpassneHus eekmopos
MOXCHO 8bI6UPAMbL  MPOU3BO/ILHO, PU 3MOM [OSIHAA COBOKYNHOCMb (CyMMa) 8eKmopos OO0 HA
06pa3zosams 3aMKHYMbIli KOHMYP).

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

Monyuntb B pesysnbTaTe MNPOEUMPOBAHUA CKaNspHble YpaBHEHWA, BKAOYaOWMe Yrnosble u/unm
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 — Qj 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 (Hyneeoll 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 YINOBbIX KOOPAUHAT OT U3BECTHbIX 0606 EHHLIX KOOPAUHAT 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) KoopOuHam 3anucsieaemcs 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/ OLIEeHOYHBIX CPe/ICTB VIS MPOMEsKYTOYHOM aTTeCTALUM.

@DOoHJ1 OIIEHOYHBIX CPEJCTB Ul IPOMEKYTOUHOM aTTecTalliy BKIIOYAET KOMIUJIEKT OMIJIETOB JUIS HK3aMeHa
(KOHTPOJIBHO-U3MEPUTEIBHBIX MaTEPUAIIOB ).

dK3ameHaUuMUOHHble 6uaeTbl No Kypcy AucumnamHbl « MawmHoBegeHue».
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, .

Ea T Tk
. § pm—
A - -+ 2
Leod ) (-l_ 24 Boix.
Bx. A _] |PAal [
o
buner Ne 11

MoHATME Knacca MexaHM3ma B CTPYKTYpHOM aHanm3e no Accypy. [oHATME HayanbHOMO (MXOAHOTO)
MexaHusma 1-ro Knacca. MpuHWNBI, NpaBuia, anropuUTMbl CTPYKTYPHOTO aHanuM3a, COCTaBAeHUA U 3anncu
CTPYKTYpHOW GOpPMY /bl CTPOEHUA MeXaHU3Ma.

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

A E | = Bbix.
=% [ [
BX. sy = :_“-_
A T 18
. T—_F
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 KMHEMATMYECKUMU Napamu M 3aMe Hbl B HUX BbICLUMX
nap HU3LWMUMM,

On penenntb cteneHb NOABUXKHOCTU U MAaHEBPEHHOCTb MaHUNYNATOpPA.

O}—u—l—c
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Bbuner Ne 13

®PPUKUMOHHbIE Nepedayn. PemeHHble nepedaun. 3ybuatble nepedaun (mexaHusmbl). PasHOBMAHOCTU
3ybuaTbiXx MexaHW3MoB. [naHeTapHble mMexaHu3mbl. OnpegeneHre (HaxoXKAeHWe) cTeneHen NOABUMKHOCTM

3y64YaTbiX MEXaHWU3MOB.

CocCTaBUTb CTPYKTYPHYIO dopmyny mexaHnsma (no rpynnam Accypa). Beayluee 38eHO yKa3aHO CTPE/KOM.

S

bunet Ne 14

KnHemaTtuka 3ybyaTbix MexaHM3mOB. [lepeAaToyHble OTHOLWEHWA M NepeaaToyHble 4ucia 3ybyaTbix
MEXaHM3MOB. KWUHEeMaTMyeCKMin aHaNn3 MeXaHW3MOB C HEMOABMMKHbIMM OCAMM, aAHANU3 PAAHbLIX W
CTyneHYyaTbiXx 3ybyaTbiX MexaHM3MOB. KMHEMATMYECKMI aHa/NM3 MNNaHeTapHbIX 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 MaHMUMNynATOpPOB.
OnpeaeneHune (HaxoXaeHWe) cTeneHn NOABUMKHOCTU U MaHEBPEHHOCTU MaHUNYAATOPa.

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

= b ]
o = ==




Bbunet Ne 16

dnemeHTbl 00O0OWEHHOr0 KMHEMATMYEeCKOro aHanamM3a mexaHusmoB. CreneHu cBoboapl M CBA3M 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.

On peaennTb CteneHb NOABUXKHOCTU MEXaHU3Ma.

£ LL£ ]

— a1

—/ T_

buner Ne 17

KnHemaTtuyeckme nepepatoyHble GyHKUUKM, aHANOM CKOPOCTEM U YCKOPEHUI B MEXaHMKE MHOTrO3BEHHbIX
MmexaHu3amoB. COOTHOWEHMA 417 MX PacyéTa B 3aBMCMMOCTM OT JIMHEMHbIX WU YINIOBbIX MepeMeHHbIX
(0606WEHHBbIX KoopauHaT). CBA3b aHA/IOrOB CKOPOCTEW U YCKOPEHUI C UCTUHHBIMU BEIMYMHAMM.

Ol'lpep,el'IMTb creneHb NoABUXHOCTU N MaHEBPEHHOCTb MaHUNYNATOPA.

Buner Ne 18

OnpeaeneHve reomMeTPUYECKUX W KMHEMATUUYECKUX XapaKTEPUCTUK ABUMKEHWUSA MHOTO3BEHHbIX PblYayKHbIX
MEXaHM3MOB, aHanuTUieckne meTtoabl. MeTos 3MHOBbEBA (3aMKHYTbIX BEKTOPHbLIX KOHTYPOB) A/A
onpeaesnieHNs MecCT MOMOXKEHUS, HAaXOMKAEeHMA aHa/I0OTOB CKOPOCTEM U YCKOPEHWUIA U UCTUHHBIX CKOPOCTEN U
YCKOPEHMIN 3/1€ MEHTOB MHOTO3BEHHOIO MeXaHN3Ma: OCHOBHbIE NONOXKEHUA MeTo4a.

On penenntb cteneHb NOABUXKHOCTU M MAaHEBPEHHOCTb 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 MTPOMEXKYTOYHON aTTECTAIINH, TIOMEIICHHUS ISl CAMOCTOSATEIILHON PadOThI 00yJaro IMXC st
B KITIY wum. B.IIl. AcradpreBa) W KOMIUIEKC JUIICH3MOHHOTO M CBOOOJHO pPacIpoCTPaHsIEMOTO
MPOTPaMMHOTO 00ECTIEUCHMSI.

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

BHeceHHbIEC H3MEHEHU YTBCPIKAAKO:

3aBenyroumii kadeapoi A C.B. bopTHoBCKI#

Ono6peno HMCC(H) Wnctutyra mareMaTH K, GU3M KU U UHPOPMATUKI
«21» 05 2021 r., mpotokosn Ne _ 7

[Ipeacenarenp i C.B. boptHOBCKM




JIncr BHeceHMS M3MeHeHUI
JlononueHUs ¥ IBMEHEHUSI B pa00vYI0 IPOTpaMMY JTHUCIUTUTAHBI

Ha 2022/2023 y4eOHblit roj

B nporpammy BHOCATCS CIIEAYIOIIHE H3MEHEHHS :

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
YCIEBAEMOCTH U MTPOMEXKYTOUHON aTTECTaIlNHU, TTOMEIIEHUS IS CAMOCTOSATENIbHON PaboThl 00ydaro IIMXC st
B KITIY wum. B.Il. AcradpeBa) W KOMIUIEKC JUIIEH3MOHHOTO M CBOOOJHO pPacIpoOCTPaHsIEMOTO
MPOrPaMMHOTO 00ECTICUCHHSL.

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

BHeceHnHble U3MEHEHU s YTBEPIK A0

3aBeayroumii kadeapoi e C.B. bopTHOBCKMI

Omobpeno HMCC(H) Huctutyra MmatemaTu ki, (U3 K 1 WHOOPMATHKA
«12» 05 2022 r., mpotokon Ne _ 8

[Ipencenarens A C.B. bopTHOBCKHi1




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
MIPOCKTUPOBAHUS (BBITIOJHEHU S KYPCOBBIX pa0OT), TP YITIOBBIX U MHIUBHU TYAJIbHBIX KOHC YIIbTAIUH,
TEKYIIeTO KOHTPOJII YCHEBAEMOCTH M IIPOMEXKYTOYHOH aTTecTallud, IOMEIICHUS JUIS
camocTosTenbHoil  pabotel  obywaronmxcs B KITIY wum. B.IL  AcradgseBa) M KOMILIEKC
JUIIEH3UOHHOTO ¥ CBOOOTHO PaCIpOCTPaHSIEMOTO MPOTPAMMHOT0 00eCTIeUeHUsI.

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

BHeceHHbIE U3MEHEHNU S YTBEPKIAKO

3aBenyroumii kadeapoi 5 CB. bopTHOBCKHIT

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

«17» 05 2023 r., mpotokon Ne 8

-
[Ipencenarenp 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, [1.B. O6umii kypc usuku : yued. mocoodue s By30B. B 5T. T. 1: Mexanuka/ J[.B. CuByxuH.

- 4-e uzp, crepeorut. - M. : DUSMATIIUT : MOTH, 2005. - 560 c. Hayunas Oubnuoteka 21
CwmensruH, A. WM. Teopust MexaHU3MOB U MallH : ydeOHoe ocooue / A. . 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
NBanos ; Kazanckuii rocyapcTBEHHbIA TEXHOIOTUYECKU I YHuBepcurterckas 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 rocynapcTBeHHBIN arpapHblii yauBepcuteT, 2013. - Y. 1. Ctpykrypa, KHHEMaTHKa ¥ | YHHBEPCUTETCKAs .
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.W. EBnokumoB. - HoBocuOupck : HoBocuOupckuii rocynapcTBEHHBIN arpapHblii| YHUBEpPCUTETCKas .
yauBepcuter, 2011. - 177 ¢ ; To ke [DnekrponHsii pecypc]. -  URL:|[6ubmmoreka ONLINE HeOIpa;ICP;quHBM
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
EBnoxumoB. - HoBocubOupck : HoBocuOupckuit Tocyaap CTBEHHBIN arpapHblii yauBepentert, 2011. - 23 616 ONLINE | HEOTPaHnyeHH b
c. ; To e [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book &id=230471 nbmoTera JIOCTYII
I'mnera, B.IIl. Teopuss mexanu3moB u MammH. Y. 1. CTpyKTYpHBIM M KHHEMATHYECKHH aHAIN3 " N
peruaxabix Mexanu3MoB / B.IL I'mnera, H.A. UycoButuH, b.B. FOnuH. - HoBocubupck : HI'TY, 2013. -| VYHuBepcutetckas HI;(I)II/IBaI;III/I};a;II:EE;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. [lpuknaanas MexaHuKa: CXeMHBIH aHaIM3 U CHHTE3 MEXaHW3MOB U MAIlMH : y4eOHOe
nocooue / WM.JI. PszanmneBa ; MunoOpnayku Poccun, OMCKH TOCYTapCTBEHHBIH TEXHHUYECKHI WunuBuyanbHbIN
. ) i VYHuBepcurTerckas .
yHuBepcuteT. - Omck : M3narensctBo OMI TY, 2017. - 184 c. : Tabm., cxem. - bubnuorp.: 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




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

IapanT [DnekTpoHHBIN pecypc]: nH GopMaMOHHO-TIPAaBOBOE 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 : ynuBepcaibHbie 0a3bl JaHHBIX [DJIEKTPOHHBIN pecypc] mepuoanka Poccuu, Yrpaunsr u | https://dlib.eastview.c 223“2;@23;5;?
crpar CHT . — Drekrpon.an. — 000 UBUC. — 2011 - . om/ P
JOCTYII
P WumBu tyansHbI
MexBy30BCKast 3JIeKTpoHHast Oubnuoreka (MOb) https '”ICd}Ib' nspu.Tu HEOTpaHUYCHHBIN
JOCTYII

['maBHBIN OMOIMOTEKADE

CornnacoBaHo:

| ) o / ®doproBa A.A.

(IOMKHOCTH CTPYKTYPHOTO MOJpa3aeseHust) (TMOIImuch)

(Pamunus 1.0)




I11.2. KAPTA MATEPUAJIbHO-TEXHUY ECKOM BA3bI JVCIUILTAHBI

Homep
(HanmeHoBaHuUE)
ayauTopum

Ob6opyaoBaHue (HarnsaaHble nocobumsa, makeTbl, moaenu, nabopaTopHoe
060pyaoBaHME, KOMNbIOTEPLI, NHTEPAKTUBHbIE AOCKU, MPOEKTOPbI,
MHGOPMALMOHHbIE TEXHOMOTUK, MPOrPaMMHOe obecrnedeHme 1 gp.)

YuyebHble ayauTopun ans nposeaeHUa 3aHATUN NEKLMOHHOTO TUMa, 3aHATUIN CEMMHAPCKOTo TUNa,
KYpPCOBOTIO NPOEKTUPOBaHUA (BbINOJIHEHUA KypCOBbIX paboT), rpynnoBbiX U UHAUBUAYANBHbIX
KOHCY/IbTaL M, TEKYLL,Ero KOHTPO/IA yCNEBaeMOCTU U NPOMEKYTOUHOM aTTecTaumum

Komnsrotep — 2 mr., MapkepHasi focka — | 1mT., uHTepakTuBHas focka — 1 mr. T10:

YuTaabHbIN 3201

3-309 Linux Mint — (Co6. mum. GPL).
4-211 VYyebnas nocka — 1 ., mpoektop — 1 mr., KoMmnboTep — 1 1., MapKepHas 10cKa —
1 mrr., aemoHcTpauuoHHsli cton — 1 mrr., [10: Linux Mint — (CBo0. nuu. GPL)
HNuTepaktuBHAas qocka — 1 1IT., TOCKa MAaTHUTHO-MapKepHas — 2 IIIT., KOMITbIOTEp — 1
4-213 IIT., NPOEKTOp — | INT., CTOJMK MEpeABUKHOW NpoeKuHoHHbII PTS — 1 mmr,
BOJIbTMETD — | mrr., ammepmerp — 1 mr., [1O: Linux Mint — (CBo0. nuir. GPL)
4-303 Mapxkepnas mocka — 1 .
Ayautopumn ana camocToAaTeIbHOM paboTbl
4-101
OrpacneBas | Konup. — 1 mr.
OoubnmoTeka
4-102 Komnetotep — 10 wr., mpuntep — 1 ., [10: Ansr O6pazoBanue 8 (yiui. Ne

AAO0.0006.00, noroop Ne JIC 14-2017 ot 27.12.2017

1-105
LlenTp

CaMOCTOSTEIbHON
paboTHI

Kommprorep- 15 mr., MOVY-5 ., HoyrOyk-10 wrr. I[10: Microsoft® Windows®
Home 10 Russian OLP NL AcademicEdition Legalization GetGenuine (OEM umuir.,
kouTpakt Ne Tr000058029 ot 27.11.2015); Kaspersky Endpoint Security — Juir.
ceprudukar Nel B08-190415-050007-883-951; 7-Zip - (CBo6. nmui. GPL); Adobe
Acrobat Reader — (CBo6. mwir.); Google Chrome — (CBo6. nmui.); Mozilla Firefox —
(CB06. muit.); LibreOffice — (CB06. mum. GPL); XnView — (CB06. nui.); Java —
(CB006. nuir.); VLC — (CB00. nui.). ['apanT - (1-op Ne KPC000772 ot 21.09.2018),
Koncynerantllntoc (1-op Ne 20087400211 ot 30.06.2016). Anet O6pazoBanue 8
(muuensust Ne AAO.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

3 — Kog Kopnyca TexHonapka KIMY um. B.M.ActadbeBa (r. KpacHoapck, yn. Kapna Mapkca, 100)
4 — kopg, Kopriyca MM®U KIMNY um. B.M.Actadbesa (r. KpacHosapck, yn. MepeHcoHa, 7)
1 — kopg rnasHoro Kopnyca KIMY um. B.M.ActadbeBa (r. KpacHospck, yn. Aabl Jlebenesoit, 89)




		2023-12-12T10:19:28+0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КРАСНОЯРСКИЙ ГОСУДАРСТВЕННЫЙ ПЕДАГОГИЧЕСКИЙ УНИВЕРСИТЕТ ИМ. В.П. АСТАФЬЕВА"




