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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHUA 1O JUCHHUIIJIMHE
(MOAYJII0), COOTHECEHHBIE C IITAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMUSA OBPA30OBATEJIbBHOMU ITPOI'PAMMBbI

Hacrosmas pabodast mporpaMma JTUCIUIUIHHBI YCTAaHABIMBACT TPEOOBAHUS K 3HAHUSIM
U YMEHHUSAM CTYyJIEHTa, a TaKXe OIpelessieT CcoAepKaHHe U BUIbl yUEOHBIX 3aHATHH U
OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEIPHO YCTaHABIMBAaeMbIM 0Opa3zoBaTenbHbIM cTangapToM (CYOC 3++) mo
crienuaabHOCTH (YpoBeHb criennanurera): 23.05.01 «HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHUYECKHE
Cpe/CTBay;

* OCHOBHOM TNPOQECCHOHAIBHON 00pa30BaTEIbHONW MPOrpaMMON IO CHEIUATbHOCTH
23.05.01 «HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUUECKUE CPEJICTBA»;

* Yuyebnbim ianom MI'TY um. H.D. baymana no cnenuansnoctu 23.05.01 «Hazemusbie
TPAHCIIOPTHO-TEXHOJOTUYECKUE CPEICTBAY.

I[Ipy  OCBOGHWMM  IUCHUIUIMHBI  TUTAHUPYETCS  (OPMUPOBAHWE  KOMITCTEHITUH,
npeaycMmorpeHHbsix OIIOIT Ha ocHoBe CYOC 3++ mo cneumnansHoctu 23.05.01 «Hazemublie
TPAHCIIOPTHO-TEXHOJOTUIYECKUE CPEACTBAY (YPOBEHD CHCIIUATUTETA)

Kon xomMnerenuun DooM
10 CYOC 34+ PMYJIHPOBKA KOMIIETEeHIIUH
Oo6menpodeccuoHaTIbHbIE KOMIIETEHIIMU COOCTBEHHbIE
CriocobeH mpUMEeHATh MHCTPYMEHTapuil (hopMalIn3aliui MHKEHEPHBIX,
OIIKC-5 Hay4YHO-TEXHUYECKHUX 3a/]1a4, UCI0JIb30BaTh IIPUKIAJHOE IPOrPaMMHOE
(23.05.01) o0ecrieueHMe MpU pacyeTe, MOJCIUPOBAHMM U MPOEKTUPOBAHUHU
TEXHUYECKHX 00BEKTOB M TEXHOJOTHUECKUX MPOIIECCOB

Jlnst kaTeropuil «3HaTh, YMETh, BIAQJIETh» IUIAHUPYETCS JOCTHKEHHE DPE3yIbTaTOB
oOyuenust (PO), BHoOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (OpMHpPOBAHUE
KOMIIETEHIIUM,  MPEeAyCMOTPEHHBIX  OCHOBHOM  mpogeccHoHanbHOM  00pa3oBaTeNIbHOMN
nporpaMmoii (tadm. 1).



Tabauna 1. UHaukaTopsl JOCTHKEHUST KOMITETEHIIUN

1 2 3
KoMnerenuusi: koa no HNuaukaTopsl @opMbI U METOAbI 00yUeHMNSs,
CYOC 3++, popmyupoBka CIoco0CTBYOIIME
(opMHUpOBaAHUIO U PA3BUTHIO
KOMIIETEeHIIUH

OIIKC-5

(23.05.02)

CriocoGen

WHCTPYMEHTApUIl
(dopmanu3aluy HMHKEHEPHBIX,
HAy4YHO-TEXHUYECKUX  3ajad,
WCIIOJIb30BATh IIPUKJIAZHOE
nporpaMMHOe  obOecredyeHue
IIPA pacyere, MOJAEIMPOBAHNU
u IIPOEKTUPOBAHNUU
TEXHUYECKHUX  OOBEKTOB MU
TEXHOJIOTUYECKHX ITPOLIECCOB

IMPUMCHSATDb

3HATH

- MHCTPYMEHTapuil (opMalM3aliy HMHXEHEPHbIX, HAyYHO-TEXHUYECKUX 3a]ad,
NPUKIJIAJHOE TPOrpaMMHOE OOeclieyeHue, IpeIHa3HAueHHOe /U1 pacyera,
MOJIETMPOBAHUSI U ITPOEKTUPOBAHUS TEXHUUECKUX OOBEKTOB U TEXHOJIIOTHUECKUX
HPOLIECCOB

- S3bIKM M CHUCTEMbI MPOrpaMMHPOBAHUS, IPOrPAaMMHBIE CpEICTBA OOIIEro
Ha3HAYEHUs,, UHCTPYMEHTAJIbHBIE CPEJCTBA KOMIIBIOTEPHOTO MOJAEIMPOBAHMUS,
UCIIOJb3yeMble MPU Pa3pabOTKe U NMPOEKTUPOBAHMU HA3€MHBIX TPAHCIOPTHO-
TEXHOJIOTMYECKUX CPEICTB

YMETDH

-  TPUMEHATh MHCTPyMEHTapuil (QopmanmMszanuyu HWHXEHEPHBIX,
TEXHUUYECKHX 3a]1a4

- HUCIIONIb30BaTh INPHMKIATHOE MPOrpaMMHOE OOECHeYeHHe IIpU pacyere,
MOJIETMPOBAHUH U MIPOEKTUPOBAHUU TEXHUYECKUX O0BEKTOB U TEXHOJIOTHUECKUX

Hay4HO-

HPOIIECCOB
- ACIIOJIb30BATh S3bIKA U CHCTEMbI ITPOTPAMMHUPOBAHHSI, TIPOIPAMMHBIC CPEICTBA
06HICFO Ha3Ha4YCHUs, HHCTPYMCHTAJILHBIC cpeacrBa KOMIIBIOTECPHOT'O

MOJZIENIMPOBaHMS MPU pa3paboTKe M MPOEKTUPOBAHWU HA3EMHBIX TPAaHCIIOPTHO-
TEXHOJIOTUYECKUX CPELICTB

BJIAIETDH

- MIPUKJIAJAHBIM MPOrpPaMMHBIM O0ECHEYEHHEM NpPHU pacuere, MOJACIUPOBAHUH U
MPOEKTUPOBAHUYU TEXHUUECKUX O0BEKTOB U TEXHOJIOTHUECKHX ITPOLIECCOB

- A3bIKAMH M CHCTEMaMHU IPOrPaMMHPOBAHUSA, MPOIPAMMHBIMU CPEICTBAMHU
O0IIer0 Ha3HAYEHMS, WHCTPYMEHTAIBHBIMU CpEACTBAMU KOMIIBIOTEPHOI'O
MOJICTUPOBAHUS, HCIIOJIb3YEMBIMH TMPU  pa3pabOTKe U  MPOEKTUPOBAHUU
HA3eMHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEICTB

®opMbI 00yUeHHS:
OpoHTanbHas U TPYIIOBasi POPMBIL.
Mertoabl 00y4yeHus:

CrnoBecHplif  MeTox  OOydYeHHUs
(JIekrum)

Meronpl  MIPAaKTUUECKOW  PabOThI
(CemuHapsl)

Meron mpoOineMHOro  oOy4eHus

(CamocrositenpHas paboTa)
AKTHBHbIE M HMHTePAKTHBHbIE
MeTOAbI 00y4eHHUSI:

o0cyXeHne MIPAKTUYECKUX
NPUMEPOB Ha JIEKIUAX U CEeMUHAPAX




2. MECTO JUCHUIIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IMPOI'PAMMBbI

HucrunmmHaa BxomuT B 0ok bl «/lucummumeel  (Momynu)»  00pa3oBaTelbHON
nporpaMMmbl  cneumanurera 1no cnenuanbHocT  23.05.01  «HazemHble  TpaHCnopTHO-
TEXHOJIOTHYECKUE CPEIICTBAY.

N3yuenue AMCHUIUIMHBL TpeANoiaraeT IpeaBapUTEeIbHOE OCBOCHHUE CICAYIOIINX
JTUCIUTIINH y4eOHOTO TIIaHa:

— Teopus MexaHU3MOB U Malll¥H;
— TexHomnorus u 060py10BaHUE JIECOMPOMBITIICHHBIX TPEIIPUITUN.

OcBoeHre JaHHOM AUCIUIUTMHBI HEOOXOAUMO KaK IPEAIISCTBYIONMIES IS CIIeIYIOMNX
JTUCITUTIMNH 00pa30BaTeIbHOM MTPOrPAMMBI:

— CucremMbl aBTOMATH3WPOBAHHOTO IMPOCKTUPOBAHUS HA3EMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB;

— Tumnax u sKkcmTyaranus TEXHOJIOTHYECKOT0 000py10BaHUS;

— TexHon0rus MPOU3BOCTB JIECCHOIO0 KOMILICKCA.

OcBoenne y4eOHON NUCHUILTMHBI CBSI3aHO C (POPMHUPOBAHUEM KOMIETCHIUH C y4eTOM
matpuibl komrereHimit OIIOIT nns cmemumanbHOcTH (ypoBeHb croernmanutera): 23.05.01
HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEICTBA.



3. OBPBEM JUCHHUIIJIMHBI

OO0muit 00beM JUCHMIUIMHBI COCTaBIsCT 3 3adeTHble eAwHHIbl (3..), 108
akajeMudeckux 4acoB (81 actponomuueckwuii yac). B Tom uncne: 1 cemectp — 3 3.e. (108 ak.u.).

Ta6auna 2. O0bEM TUCIUIUIMHEI IO BHIaM yUEOHBIX 3aHATHH (B aKaIEMUYCCKUX Jacax)

O0bem 1o cemecTpaM, akal. 4.

N KosmuecTBo cemecTpoB
Buabl yueOHoii padoTsl
Bcero OCBOEHHS THCIUILIHHBI
1
O0beM IUCIHILTUHBI 108 108
AyautopHasi pagora* 54 54
Jlexuuu (JI) 18 18
Cemunapsl (C) 36 36
CamocrositesbHas padora (CP) 54 54
[TpopaboTka yueOHOro MaTepuaa JICKIHA 2.25 2.25
IToaroroBka Kk ceMuHapam 45 45
[ToxroToBka K pyOe:KHOMY KOHTPOJIIO 9 9
Jlpyrue BUbI CaMOCTOSTEILHON pabOThI 38.25 38.25
Bua npoMeKyTo4HOM aTTecTAlMU 3auér

*B TOM 4HCIe, B POpMe MPAKTHUECKOM MOATOTOBKU



4. COJEPXXAHUE JUCIHUILIUHBI, CTPYKTYPUPOBAHHOE IO MOAYJISIM YUYEBHOMW JUCIUILINHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKHUX YACOB 1 BUJOB YYEBHbIX

3AHATUI
Taoauna 3. CoaepkaHue JUCUUTUIUHBI
Buabl 3aHsTHIT*, Yyackl Komnerenuumu, Tekyuuii KOHTPOJIb Pe3yJ1bTATOB 00y4eHus!
Ne Tema (nasBanne) MoTys 3aKpenJieHHbIe C Banusl
n/n Y J C AP | CP | satewoii (von | pox ) ®opmbl (vun/
no CYOC 3++) Heaes MAaKc)
1 cemecTp
OCHOBBI IPOEKTUPOBAHUS TEXHUIECKUX CPEICTB. ) Py6exublit kontposs | 18/30
1 IIpoexTHpoBaHNE MUIBHBIX ANIIAPAaTOB 8 14 0 21 | OIKCS ! HUTOroO: 18/30
. PyGexHbIii kouTposib | 12/20
2 [IpoexTrpoBaHue 3aXBaTHBIX YCTPOICTB 2 6 0 9 OIIKC-5 10 ATOIO: 1220
. Py6exubiit kontposs | 30/50
3 [IpoexTupoBaHue BaJIOUHBIX U CYUYKOPE3HBIX YCTPOHUCTB 8 16 0 24 | OIIKC-5 18 HATOTO: 20/50
HUTOI'O 3a cemecTp 18 36 0 54 - - - 60/100

*B TOM uHcie, B GopMe NPAaKTHUECKON ITOATOTOBKH




Conep:kanue TUCHHUILUIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOXYJIsIM)

Ne
n/n

HauMeHnoBaHue MoayJisl, COAepKaHue

Yacewl

OcHoOBbBI MPOCKTUPOBAHUA TEXHUYECCKUX CPEACTB. HpOCKTHpOBaHI/Ie
NMWJIBbHBIX alIIIapaToB

Jleknun

11

OcCHOBHBIE 3TaIbl MPOECKTUPOBAHMS

Ha3naueHune MammHbl M ONpPEAETICHUE MCXOAHBIX TpeOOBaHMH K €€
npoeKTUpoBaHui0. CocTaB UCXOIHBIX TpeOoBaHMNA. TexHnUecKoe 3aJaHue U ero
comepkanue. TeXHWYecKoe TpEeMIOKeHHe. OCKH3HBIA TPOEKT, Habop
paccMaTpUBaeMbIX BapUAHTOB M BEIOOP ONTHMAJILHOTO BapHaHTa. TeXHUUECKHU
HPOEKT M paboyas JOKyMeHTauus. KoMnbloTepHble pOrpaMMHbIE Cpeibl JUls
BBINIOJIHEHUSI PACUETOB, YEPTeXKEH W HAIBITHOTO M300paxkeHHs. OCHOBHBIC
BUJIbl MEXaHU3MOB U TEXHOJIOTUYECKUX ONIEPALMi B JIECHOM ITPOMBIIIEHHOCTH.

12

IIpoexTupoBaHue U pacy€T UEHBIX NWIBHBIX AIIIapaToB.

Oranbel npoekTupoBaHus. [IpoekTHpoBaHHE TI'€OMETPUYECKHX IapaMeTpPOB
NWIBHOM IIMHBI, BEAyIIed M BEAOMOM 3BE310YEK, BHIOOp NMIBHOM LIEHH.
[TpoexTupoBanue Gpopmbl NHIBHON NIMHBL. Pacuér ycuust MOIIHOCTH MUJIEHUS
LENHBIM MWIBHBIM alIaparoM. YelbHas CWia U yjelbHas padora pe3aHusl.
Br16op npuBonHoro asuraresns. [ uapooObEMHBIN IPUBOA, MPUBOJL JABUTATEIEM
BHYTPEHHETO CTOPaHMs U NIEKTPOABUIaTENIEM.

13

IIpoexTupoBaHue U pacy€T MEXaHU3MOB HaIBUT'AHUS.

Bunpl  MexaHM3MOB — HAJBUraHus LENHBIX [NWIBHBIX  alllaparoB  Ha
JIECO3arOTOBUTENBHBIX MAalIMHAX. [IpMMeHseMble KOHCTPYKLIMM MEXaHHW3MOB
HazBuranus. PacrionokeHue rvIpOLMIMHIpa MPYUBOJA HAABUTAHUS ITHIBHOTO
anmapara. Pa3paboTka KOMIIOHOBOYHOM CX€Mbl MEXaHHW3Ma HaJIBUTaHUSL.
['mnpooOBEMHBIM MPUBOJ MEXAaHW3MAa HAJBUTAHUST M LEMHOIO MHJIBHOIO
anmapara. Pacu€r ycwinMsd HaIBUTaHUS LEINHONO IWJIBHOIO armapara Ipu
ITOBOPOTHOM JIBU>KEHUM.

14

IIpoexTrpoBaHue U pacy€T AUCKOBOIO MWIBHOIO allapara.

Buibl MEXaHN3MOB IO KOHCTPYKIMH U HA3HAYEHUIO C KPYIIBIMU IHJIAMH.

Tunel kpyrasix . OnpeneneHue pasMepoB TMCKOBOW IIWIIbI B COOTBETCTBUH C
Ha3HAYEHUEM BBINOJNHAEMbIX onepauuil. BbiOOp OCHOBHBIX MapaMeTpoB
NWIBHOTO JucKa. KHHeMaTHueckue COOTHOIIEHWsS IIpU NWIEHHU. Bunel
OrpaHMYEHMH Imara 3yObeB M CKOPOCTH Mojauu. Pacuér ycunus u MOIIHOCTH
MWICHUS ¥ TIOJIa4y JIJIsl pa3IMYHBIX BUJIOB M YCIIOBUH NTNJICHUSI.

Cemunapsbl

14

Cl.1

Pacuér reomerprueckux napaMeTpoB MUILHOTO anmnapara B Mathcad.

Co3nanue nporpaMMsbl pacyéTa TEXHUUECKHX MTapaMeTpoB MWIBHOIO arnmapara B
Mathcad. YcraHnoBieHre pasMepHOCTH ITepeMEeHHBIM. BhImmoHeHe pacyéToB mo
KOHKYPUPYIOIIMM BapHaHTaM: IIary MWJIBHOM IIeMH, KOJIUYECTBY 3yObeB
3B€3mouek W np. CozmaHuWe 3CKU30B 3BE3I0YEK B TPOTPAMMHOM cpene Ui
KOHKYPHUPYIOIINX BaAPUAHTOB.

Cl.2

Pazpabotka ¢hopMbI THUIIEHOM IITMHEI.

Br10op oOpazyromeit npoduins nuibHON mHHbL. Pacuér oOpasyromieit npodus
B cpene Mathcad B koopauHaTHOW (opme U mMmocTpoeHHe 3cku3a. Pacuér
HIMPUHBI IIMHBI B KJIIOYEBBIX MecTax. IlocTpoeHne 3axoqHOi 4acTu MUiIbHOM
IIMHBI B BUJE KyOWYecKoil mapaloibl B YepTEKHOM KOMIBIOTEPHOW cpefe.
Odopmitenne gepreka TUIHHON IITHHEL.

Cl1.3

Pacuér narpy3ok B muiibHOH Lenu B cpene Mathcad.

Pacuér Harpy30k B NMJIBHOM LIENW OT CHJI PE€3aHUs, TPEHUS NMWIBHOM LENU O
IIMHY, LEHTPOOSKHBIX M JUHAMUYECKHX CHJI, CHJIBl IIPEIBApUTEILHOIO
HaTsDKEHUs TIpU TIEPEMEHHOM CKOPOCTH NWJIEHUS B 3aJaHHOM JMana3oHE.
Cozmanne B cpeme Mathcad QyHkimii momb3oBarenss ¥ paHXMPOBAHHBIX
NepEeMEHHBIX Ul BBINOJHEHUs] pacuéra Harpy3ok. Iloctpoenue rpadukoB




Harpy30K.

Cl4

[IpoyHOCTHOH pacy€T NUIBHOM IIETH.

Marepuaiel, UCIIOIb3YEMBIE Ul 3BEHBEB M HIAPHUPOB IWIBHOM Lenu. Pacuér
paCTArMBAIOLIMX HAarpy30K B OOKOBBIX M CPEIHHMX 3BEHbSIX LETH, HAIPsHKEHUU
CMSATHS, CPE3a M KOHTAKTHOIO HANPSDKEHUS B IapHUpax 1enu B cpene Mathcad.
BeinonneHue pacuéra o KOHKypUpPYyIOIIMM BapHaHTaM TUIIOPa3MEPOB MUIIbHON
neny. Bei6op onTuMansHOro BapuaHTa Ipu 3aJaHHON CKOPOCTH pe3aHusl.

CL5

IIpoexTupoBaHre MEXaHU3Ma Ha/IBUTaHHUS.

CocraBneHue KHHEMATHMYECKHMX CXEM MEXAHW3Ma HAJBUTAHUS  LIEMHOIO
MWIBHOTO alapara Ipy UCIOIb30BAHUU [BYXIIOPLIHEBOIO U OJXHOIOPLIHEBOIO
TMIPOUMIMHAPOB  npuBoAa.  CXeMmbl  pa3sMELIEHUS  OIHOIOPIIHEBOIO
THJPOLJIMHAPA CO CTOPOHBI INMHBI M € IPOTHBOIOJIOKHOM CTOPOHBL. Pacuér
KOOPIMHAT ITOIBECKH I'MIPOLIMHAPA PUBOAA U YCUIIMS HAIBUTaHUS B Cpele

Mathcad.

Cl.6

I'eomeTpuueckuii ¥ CHIOBOM PACYET MEXAaHU3MOB C KPYIVION IHJION.

Pacuér reomerpuueckux pa3MepoB M BbIOOp ILIara 3yObeB KPYIIOW MWJIbI JUIs
NONEPEYHOr0 W MPONOJIBHOrO THJeHWs. Bpibop mara 3y0beB 1O
KMHEMaTHYeCKOMY COOTHOUICHHIO, O0BEMY MeX3yOOBOrO IPOCTPAHCTBA,
HPOYHOCTH 3y0a /U1l pacYETHOM TOJIIMHBI CTPYXKKH. Pacuér cuiibl 1 MOITHOCTH
nwieHuss.  Pacuér  ycwius  HajgBUraHus A MasTHMKOBOM — IHJIBIL,
KPYIJIOMWIBHOIO CTaHKa Uil MPOJIOJIBHOIO NUJeHus. BrinonHeHue pacuéros B
cpeae Mathcad.

Cl1.7

Onpenenenyie 1 NPOYHOCTHOM PacU€T BaJla KPYIVION MUJIBL

CocraBieHnue pacu€THOM CXEMbl CHJI, JACHCTBYIOLIMX HA Baj KPyIIOW MWIbI B
3aBUCUMOCTH OT B3aMMHOIO pPACIOJOXCHHA TIIWJIIBI W PaClHuINBacMOro
necomareprana. Pacu€r wu3ruOaromiero, KpyTSLIETO U AKBUBAJIEHTHOIO
MOMEHTOB Ha BaJly CO CTOPOHBI KPYyDJIOM NHJIbI M IPHUBOJHOIO IIKHBA.
Onpenenenrie MUHMMAJIBHOTO JUAMETPa Bajla U IUAMETPOB TOCAT0YHBIX MECT
JUI1 TIOAIIUITHUKOB. Bremonaenne paC‘IéTOB 1 COCTAaBJICHHUC J3CKH30B Bajia B
cpene Mathcad.

CamocTosiTeJibHasi padoTa

21

CPI.1

ITpopaboTka yueOHOro MaTepraia JICKIUH

CP1.2

IToaroroBka K ceMUHapam

1.75

CP1.3

[ToaroroBka K pyOeKHOMY KOHTPOJIIO

CP14

Jlpyrue BUIIbI cCaMOCTOSTEIILHON PabOThI

15.25

HpOEKTI/IpOBaHI/Ie 3aXBATHBIX yCTPOﬁCTB

Jlexnnn

21

3axBaTHbIE YCTPOMCTBA JIECO3arOTOBUTEIBHBIX MAIIIVH.

Jlyxpbl4akHble ¥ OJHOpPBIY@XKHBIE 3axBaTHblE YycTpoiicTBa. KommuecTso
3aXBaTOB B 3aXBarHOM YcTpoiicTBe. KOMIIOHOBOUHBIE CXEMbI 3aXBaTHBIX
ycTpoiictB.  OmpeneneHre TeOMETPUYECKHX pPa3MEpOB B 3aBUCHUMOCTH OT
pa3MepoB JiepeBa B MecTe 3axBara. Pexumbl paOoOThHI: ylepikaHue JepeBa B
BEPTUKAJIHLHOM IOJIOKEHUH, HAKJIOH JiepeBa sl cOpachlBaHMs, HAKJIOH JepeBa
JUI BaJIKH, MOATACKUBAaHHUE JiepeBa. Pacy€THbIE cXeMbl JEWCTBYIOIIMX CHJI Ha
pbluard 3axBaToB IPU pPa3HBIX pexxknMax padoTsl. CocTaBieHHE ypaBHEHUI
JEUCTBYIOIIMX CWJI M MOMEHTOB Ha 3axBaTHOE YCTpocTBO. OmnpeneneHue
YCWINN B THAPOLMJIMHAPAX phIYaros.

Cemunapbi

C2.1

Pacuér skcrmyaraliiOHHBIX TapaMeTPOB JIepeBa

Pacuér pasmepHbIX MapaMeTpoB 3JJIEMEHTOB JEpeBa IO YCTAaHOBJIECHHBIM
3aBUCHMOCTSIM OT IMaMeTpa Ha BbICOTe 1,3 M U BBICOTHI cTBONA. Pacuér oObéma
M BEca JIEpeBa M €ro 3JIeMEHTOB. Pacué€r BETpOBOM Harpy3ku M Beca OCaIKOB
(cuera). IlocTpoeHue pacu€THBIX 3aBUCHUMOCTEH T€OMETPUYECKHX U BECOBBIX
IapaMeTpoB JIepeBa OT auaMerpa Ha Beicote 1,3 M B cpeme Mathcad.

C2.2

[IpoekTrpoBaHKE 3aXBaTHOIO YCTPOWCTBA JUIsl  BaJOYHO-TAKETUPYIOLIEH
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MAIIIMHBI.

KoMIOHOBOYHBIE CX€MBl JBYXPBIYQKHBIX M OJHOPBIYAXKHBIX 3aXBAaTHBIX
ycrpoiicTB. OnpeneneHre yIiioB 0XBaTa U MECTa PACIIONIOAKEHUS OCEil IOBOPOTa
pbruaroB. Beibop mpoguis 3axBarHbIX perdaroB. OrpeneneHne MecT MOIBECKH
TUIPOLWIMHAPOB IMPUBOAA 3aXBaTHBIX PbIYaroB. Pacyér xona ruqpovInHIPOB.
Onpenenenyrie ONTUMAIBHOIO U KOMITAKTHOIO PACIIOJIOKEHUS THPOLIINHAPOB
Ha 3aXBaTHOM yCTPONCTBE.

C23

CunoBoil pacu€r 3axBarTHOTO YCTPOMCTBA JUIsl  BaJOYHO-TIAKETHPYIOIIEH
MAIIUHEIL.

Cocrapienue pacy€THBIX CXEM JEHCTBYIOIIMX CHJI U MOMEHTOB B 3aXBare MpH
BEPTUKAJILHOM YACPXKaHUH JIepeBa, NMPH HAKJIOHE JepeBa OT MAIIMHbI M K
MallliHe, MpU IOBOPOTE€ MAalIMHBI ¢ JepeBoM. (CocTapieHUE YypaBHEHHIA
JEUCTBYIOIIMX CHJI U MOMEHTOB JUIA pacu€THBIX ciydaeB B cpene Mathcad.
UucneHHoe U CUMBOJIBHOE pelieHre ypaBHeHU. OnpesesieHne JeHCTBYIOINX
YCWIIMIA Ha phIYare 3axXBara M B THAPOLIIHHAPE TPUBOJIA

CamocrosiTesibHasi padoTa

CP2.1

[TpopaboTka y4eOHOro MaTepralia JCKIUi

0.25

CP2.2

IToaroroBka k CCMHHapam

0.75

CP23

[ToaroroBka K pyOeKHOMY KOHTPOJIFO

CP24

Jpyrue BUIbI cCaMOCTOSITEIbHON paboThI

IIpoekTHpOBaHHE BAJIOYHBIX M CYYKOPE3HBIX YCTPOICTB

Jlexnun

31

JluHamuKa npouecca naJieHus Aepesa.

VYpaBHEHHE W3MEHEHUS KUHEMAarudyeCKOro MOMEHTAa WHEpLMU JiepeBa IIpH
nasicHuu. MOMEHTBI, IEHCTBYIOLIME Ha JEPEBO B IIpoLecce BAJIKK. MOMEHTHI OT
BECa CTBOJIA, KPOHBI, CHETOBOM M BETPOBOM Harpy3ku. Pacuér nencrByrommx
MOMEHTOB B 3aBUCHMOCTH OT yIJIa ITOBOPOTA JI€pPEBa OTHOCHUTEIILHO HEIOINIIA.
MowmenTt cinoma Hemommna. Popma HeoOMWIa MpH Bajke OEH30NMION H
MalMHHOW  Basikd.  OmpeziereHue  BaJOYHOTO MOMEHTa  MEXaHH3MOM
HanpasieHHOM Baiku. OnpeneneHne BEPTUKAIBHOM W TOPU30HTAIbHOU
peaKMii MEXaHU3Ma BaJIKU B 3aBUCUMOCTH OT YIVIa IIOBOPOTA AepeBa

32

KoHCcTpyKIust BaJIOYHBIX MEXAHU3MOB 3aXBaTHO-CPE3AIOIIUX YCTPOMCTB.

Turbl BalOYHBIX YCTPOMCTB JJI OAHO3aXBATHBIX U MHOTO3aXBaTHBIX YCTPOMCTB.
Hcnonb3oBanne BaJIOUHBIX PhIYAroB M BAJIOYHBIX ynopoB Ha 3CY BaJlouyHO-
TPENEBOYHOM MAIMHBI U XapBECTEPHBIX IoJ0BKax. [ [puMeHenre ManuyasTopa
JUIsl CO3JAHHME BaJOYHOrO MOMeHTa. Pacu€rHas cxema CWiI Ui CO3JaHus
BaJIOYHOTO MOMEHTA Ha OJHO3aXBATHOM YCTPOWCTBE BAJIOYHO-TPEIIEBOYHOMN
MalIMHbl U MHOI03aXBaTHOW XapBECTEPHOM ToJIOBKE. Pacyér Harpy3ok Ha
3axBarHbI€ pbryaru. OnpeaeneHnue Harpy30K B THAPOUMIMHAPE NPUBOJIA.

3.3

IIpoexTupoBaHUE U PaCYET HOXKEBBIX CYYKOPE3HBIX T'OJIOBOK.

Buapl KOHCTPYKIMIT CyYKOpPE3HBIX TOJOBOK. TpEXHOXKEBBIE, ABYXHOXKEBBIE U
OJHOHOXEBbIC TOJIOBKU. [IOBOpOTHBIEC, CTalMOHapHBIE HOXU U HOXH C
Kaqarolecs: MoaBecKoi. KOMIIOHOBOUHBIE CXEMBI CYYKOPE3HBIX TOJIOBOK JIJIS
HaJEKHOTO 00XBaTa JepeBa 33/IaHHOTO JMara3oHa JUaMeTpoB. BuiOOp 30HBI
JEUCTBHS CyYKOPE3HOTO HOXKa Ha IOBEPXHOCTH [I€PEBA, ONPEIECIICHHE TOYEK
BpalleHus HOXKa U ero npoduisd. Pacyér ycunus nprwkuMa CyuyKope3HOro Hoa
K JIEpEBY IS €r0 yACpKaHUs. YIVIBI PEKYILEH KPOMKH M 3aTOYKA CyUYKOPE3HBIX
HOXKEH.

3.4

MexaHu3Mbl IPOTACKUBAHUS CyUYKOPE3HBIX YCTPOMCTB.

BanbrioBble, TyceHHMYHBIE W KaHATO-OJIOYHBIE C KAPETKOH MEXaHU3MBI
MIPOTACKUBAHUSL. Koncrpykuus MIPOTACKUBAIOIINX MEXaHU3MOB.
[IpoekTrpoBaHre KOMIOHOBKHM BaJIbIIOBBIX MEXAaHU3MOB ITPOTACKUBAHUSA HA
XapBECTEPHBIX TOJIOBKaX. BasblioBble MEXaHHU3Mbl C TONEPEYHbIM U
NPOJOIEHBIM O0XKHUMOM. Pacu€r cui COmpOTHBIICHUS] TPOTACKHBAHHUIO: CHIIBI
pe3aHusl Cy4YbeB, CHJIBI TPEHHUSI HOXAa O MOBEPXHOCTh JEPEBA, COMPOTHUBICHUE
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NEPEMCUICHUIO CTBOJIa U KpPOHBbI ACPCBA, COINPOTUBICHUSA B MCXAHU3MC
IMPOTAaCKMBAaHWA W CHUJIbBI HHCPLHU. Pacuér MOIIHOCTH IIPUBOJa MCXaHU3Ma
IIPOTACKUMBAHHA U BI)I60p CKOPOCTH IIPOTACKHBAHUSI.

Cemunapbi

16

C3.1

Pacuét ycunust st Baniku epea B cpenie Mathcad.

Pacuér MOMEHTOB OT CHIIBI TSKECTH CTBOJIA, KPOHBI, CHEIOBOM HArpy3KH M
CJIOMa HEAONWIA B 3aBUCUMOCTU OT yIIa [IOBOPOTa JiepeBa B BUiE (DYHKIMU
nons3oBarenss B cpene Mathcad. Pacuér mMomeHTa BETpOBOW Harpy3ku B
3aBUCHUMOCTU OT CKOpPOCTH Berpa. OmpeneneHre MakCUMalbHOTO BaJIOYHOIO
MOMEHTA JUIs 33JaHHOTO yIila HAaKJIOHA JepeBa. Perienne ypaBHeHs H3MEHEHMs
KMHEMAaTH4eCKOr0 MOMEHTA UHEPLIUH JIEPEBA B 3aBUCUMOCTH OT JEUCTBYIOILIUX
MOMEHTOB CMMBOJIbHBIM U YUCIEHHBIM METOAOM. Pacu€r peakuuii cBs3u.

C32

Pacuér ycuinii Banku B OJHO3aXBaTHOM YCTPOMCTBE.

CocraBiieHue pacy€THOM CXeMbl CHJI W MOMEHTOB JUIsl BaJKM JepeBa
OJTHO3aXBATHBIM YCTPOMCTBOM C BAJOYHBIM PbIYArOM, JIECHCTBYIOIIMM HUXKE
IUIOCKOCTU TWIEHUSI, U JONOJHUTENbHBIM YCHUIMEM MOBOPOTa YCTPOWCTBA OT
MaHumyasTopa.  CocTaBieHHE ypaBHEHHs JCHCTBYIOIIMX MOMEHTOB B
3aXBaTHOM YCTPOMCTBE U €r0 PEUICHHE YUCIECHHBIM U CUMBOJIBHBIMU METOAAMU
B cpene Mathcad. Onpenenenune ycunuii peakiuii B 3aXBaTHBIX pblYarax H
TUAPOLIIIMHAPE TPUBOAA BaJIOYHOIO phlyara.

C33

Pacuér ycunmii BaJIku B XapBeCTEPHO TOJIOBKE.

CocraBneHue pacy€THOM CXeMbl CHJI M MOMEHTOB JUId BaJKM JepeBa
XapBeCTEpPHOM TOJOBKOM C BAJIOYHBIM YIOPOM U TIOBOPOTOM TOJIOBKH
OTHOCUTEIbHO pambl mnofBeckd. (CoOCTaBlI€HHME CUCTEMBl  ypaBHEHHUM
JEWCTBYIOIIMX MOMEHTOB M COOTHOLIEHHUSI PEAKLIMH Ha 3aXBaTHBIX pbluarax u
pbluarax BajblIOB. Pemienue cucremsl ypaBHeHmii B cpeae Mathcad uncneHHbIM
U CUMBOJIBHBIM MeTofaMu. OnpezeneHue yCWIMH peakiuid B 3aXBaTHBIX
pblyarax, Bajibliax ¥ MMJIPOLMJIMHAPAX IPUBOJIA TOBOPOTHOU PAMBI.

C34

IIpoekTupoBaHrEe KOMIIOHOBKHM TPEXHOKEBON CyUYKOPE3HOW TOJIOBKH.
®opmupoBaHue MPOPUIS CYYKOPE3HOTO HOXKa Uil 00XBara JIepEeBbEB B
3aJJaHHOM JMarna3oHe jJauaMeTpoB. BwiOop ymia obOxBara cTBona nepeBa Jis
Ka)KJIOTO CyYKOPE3HOIO HOXa IPU MUHUMAJIbHOM U MaKCHMAaJIbHOM JIMaMETpax.
Omnpenenenrie TOUEK BpalLIEHUs CyYKOPE3HBIX HOXKEH. Pacuer reomerpuyeckux
napamMeTpoB U CO3IaHUE ICKH3a CYYKOpe3HO royioBkH B cpene Mathcad.

C3.5

Pa3paboTka KOMITIOHOBKH ITPHUBO/IA CYYKOPE3HBIX HOXKEH.

Kunemarnyeckas cxema MHIMBHIyalbHOTO MPUBO/Ia TOBOPOTHBIX CYUYKOPE3HBIX
HOKEH OTHENBHBIMM T'MApouInHApaMy. OIpenencHue MON0KEHHUs MOABECKH
THIPOLIMJIMHAPOB K CYYKOPE3HBIM HOXKaM U KOpIycy rojoBku. Kunemarnueckas
CXeMa IIpHBOJA CYYKOPE3HBIX HOKEH OIHMM THIPOLMIMHIPOM M TATOU
cuHXpoHu3aropa. OmnpeneneHus: MeCT KpeIyieHWs TUAPOUWIMHApa H
CHUHXpOHHM3aTopa K Cydkope3HbIM HokaMm. Ormpenenenuss ycuiuii Ha
THPOLIMHAPAX.

C3.6

IIpoexkTupoBaHrEe BaJILIIOBOIO MEXaHNU3Ma ITPOTACKUBAHM.

Pa3paboTka KOMIOHOBOUHOM CXEMbI BaJbLIOBOIO MEXaHW3Ma MPOTACKHUBAHUS C
MOBOPOTOM  PBIYaroB B TOPU3OHTAILHOM TUIOCKOCTH. BpiOop  gopmsl
MOBEPXHOCTH BaJIbLIOB /IS HAZEKHOTO CLEIUIEHHs CO CTBOJIOM JiepeBa. Brioop
MECT KAacaHWs  BaJIbLOB JUII ~ MakCUMAJIBHOIO, MHUHUMAJIBHOTO U
IIPOMEKYTOYHOTO TUAaMETPOB CTBOJA JepeBa. OnpeneneHue JUIMH MOBOPOTHBIX
pbluaroB M oceil BpameHus. OnpeneneHue MeCT KpeIUIEHHs IPOYIINH
THJIPOLIWJIMHAPOB K pblYaraM BaJIbLIOB M KOPITYCY TOJIOBKH.

C3.7

Pacuér ycunus mpoTackuBaHuUs BaJIbIIOBOTO MeXaHu3Ma B cpezie Mathcad.

PacuéT cunm compoTHBICHMS MPOTACKUBAHUIO CTBOJIA Yepe3 J[Ba CYUKOPE3HBIX
3axBaTa XapBECTEPHOM TOJIOBKH B 3aBHCUMOCTU OT JHaMeTpa CTBOJA JIepeBa B
cpene Mathcad B Buzme d¢yHkuuu mons3oBarens. OmnpeneneHue TEKyIero
qMamerpa 1o BbeIOpaHHOM (opme oOpasyromieit crBona. OrmpeneneHue Ccui
TPEHHUs JUIsL 3aMKHYTOTO CHJIOBOTO KOHTYpa HOXKEH MpU HIKHEM PacloJIOKEHUU
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cTBoia jepeBa. OmpenesneHWE CUIBbI CLEIJICHHS BajbIIOB CO CTBOJIOM JUIA
obecrieuenust nporackuBanusi. OnpeneneHre MOIHOCTH IPUBO/A BaJIbLIOB IIPU
3a/IaHHOW CKOPOCTHU ITPOTACKUBAHHUSI.

['uaponpuBOI CyYKOPE3HOTO MEXaHU3MA.

@OyHKUMOHUPOBAaHUE OOBEMHOIO T'MIPOINPUBOIA C OTKPBITBIM KOHTYPOM.
[TonGop TUAPOMOTOPOB M TUAPOLMIMHAPOB Ui MPUBOIA MPOTACKUBAIOIINX
C3.8 | BasIbIIOB M IPMKMMA PhIYAroB BAJIBIIOB U CyUKOPE3HBIX HOKEH K CTBOIY JepeBa. 2
[TocTpoeHne cxembl THAPONPUBOAA JIsl YHPABICHUS TOAa4dedl >KUAKOCTH K
TUAPONBUraTessiM. Perynupyroias u ynpasisromas arnmnaparypa rIpornpruBO/Ia.
OnekTpoynpasieHre ruponpuBoaoM. Pacuér Ganmanca pacxoaa )KUAKOCTH.
CamocTosiTesibHAsA padoTa 24

CP3.1 | IlpopaboTtka y4eOHOro MaTepuana JCKIui 1
CP3.2 | TlogroroBka K ceMUHapam 2
CP3.3 | IlogroroBka K pyOeKHOMY KOHTPOJIIO 3
CP3.4 | JIpyrue BUJIbI CAMOCTOSITEIILHON PaOOTHI 18

5. YYEBHO-METOAUYECKOE OBECIIEYHEHHUE CAMOCTOSTEJbHOA
PABOTBI CTYJIEHTOB

CamocrodrenbHas paboTa CTyJIEHTOB IO AUCHUUILUIMHE OOECHEUUBACTCA CIELYIOIUMU
y4eOHO-METOIMYECKUMHU MaTepHUaIaMu:

1. PaOouas nmporpamMma AMCHUILIUHBL.

2. Ilepeyenp ydeOHOHN JMTEpaTypbl U JONOJIHMUTENBHBIX MaTepUalIOB, HEOOXOIMMBIX JUIs
OCBOCHHSA AUCUUIUTAHEI [Pa3nen 7 Paboueit mporpaMMbl IUCHUTUTAHBI |.

3. Ilepeuens pecypcos cetn «HTEpHET», PEKOMEHTYEMBbIX AJIsi CAMOCTOSTENIHONW PabOThI pU
ocBoeHuu aucuuIinHbl [Pa3gen 8 Paboueli mporpaMMbl JUCIUIUIMHBI].

4. Metoauueckue yka3zaHMs A8 OOyYarolMXCs IO OCBOCHMIO AucuumiuHbl [Paznen 9
PaGoueit mporpaMmBbl JUCIUIIMHBI].

5. Ilepeyenbp MHGPOPMALMOHHBIX TEXHOJOIMH, MCIOIB3YyEMbIX NpPU H3YYEHHUU AUCLUIUIUHBI,
BKJIIOUasi IEPEYEHb POTPaMMHOr0 oOecreueHus, THPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM U
npodeccuoHanbHbIX 0a3 naHHbIX [Pa3zaen 10 PaGovei mporpaMMbl TUCIMILIMHBI].

CryzneHThbl OMy4yaroT JOCTYI K yKa3aHHBIM MaTepuaiaM HauuHas C MEePBOTO 3aHSATUA

10 JucuUIuMHe, B coorsercteuu ¢ OITOIL.

6. ®OHJl OLEHOYHBIX CPEJICTB JUIi HPOBEJEHHMS TEKYLIETO
KOHTPOJISI U MNPOMEXYTOYHONH ATTECTALUA CTYJIEHTOB IO
TUCIHUATLITAHE

®onn  omeHouHbix cpenctB (®OC) nanms TpoBeneHHs] TEKYIIEro KOHTPOJS |
IPOMEXYTOUHOM aTTecTallMi OOy4YaloUMXCsl MO AUCHUIUIMHE Oaszupyercs Ha IepedHe
KOMIIETEHIIMH ¢ YKa3aHUEM 3TanoB UX (OPMUPOBaHUS B MPOIECCE OCBOCHUS 00pa3oBaTEeIbHOMN
nporpammbl (pazzen 1). @OC obecrieunBaeT OOBEKTUBHBIA KOHTPOJIb JIOCTHXKEHHMS BCEX
pe3yJIbTaTOB 00YUYEHUS, 3alNIAaHUPOBAHHBIX JJIs JUCIUILIINHBIL.
@®OC Bxitoyaer B ceosi:
— TIepeueHb KOMIIETEHLMH C yKa3aHHEM JTarnoB UX (OPMUPOBAHHMS B MPOIECCE OCBOCHUS
00pa30BaTeNbHOMN MPOrpaMMBl;
— OIHMCaHWE IOKAa3aTejael U KPUTEPHUEB OLICHWBAHMSA KOMIIETEHIMN Ha Pa3jIM4YHBIX dTamax MX
(opMHpOBaHNUs, ONIMCAHNE ILIKAJ OLICHUBAHUS;
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— THUNOBBIE KOHTPOJBHBIC 3aJaHUs WM WHBIC MaTepuaibl, HEOOXOAUMBIC ISl OIICHKH 3HAHMIA,
YMEHHH, BIaJIeHUI U (WJIK) OTbITa ACSITEILHOCTH, XapaKTePU3YIOIINE ITaIbl ()OPMUPOBAHUS
KOMIIETEHIIUH B IpoLiecce OCBOEHUS 00pa30BaTeIbHOM MPOrPaMMBl;

— METOJUYECKHe MaTepuajbl, ONpPEICNSIoNINe MPOIEeaypbl OICHUBAHHS 3HAHWUN, YMEHMI,
BIaJicHUd W (WIKM) OMNbBITa JEATEIHHOCTH, XapaKTEePHU3YIOIIUX 3Tarbl (OPMUPOBAHUS
KOMIIETCHIIAH.

Kontposb 0cBO€HMSI AMCIUIUIMHBI MPOU3BOJUTCA B COOTBETCTBUU C [lonoxenueM o
TEKYIIEM KOHTPOJIE YCIIEBAEMOCTU M MPOMEXYTOUHOM arrectanuu cryjaeHtoB MI'TY um. H.O.
baymana.

DOC sBisIeTCS TPUIIOKEHUEM K JAHHON pabodei mporpaMMe JUCITUTIITAHBI.

7. IEPEYEHb VYUYEBHOH JIMTEPATYPBI W  JOHNOJIHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJNUMBIX JJIs1 OCBOEHUSA JUCIUITIJIMHBbI
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URL: https://e.lanbook.com/book/168422 (nata obpamenus: 14.02.2022). — Pexum moctyma:
JUIS aBTOPH3. MOJIb30BaTENCH

6. Kucenes, b. P. Texanueckas mexanuka. [IpuBon TexHonornuecknx MammH / b. P. Kucenes.
— Cankr-IletepOypr : Jlanp, 2022. — 312 c¢. — ISBN 978-5-507-44317-8. — TekcT :
aMeKTpoHHbIH  //  JlaHb : AJIEKTPOHHO-0MOIMOTEYHAs cucreMma. — URL:
https://e.lanbook.com/book/255638 (mara oGpamenusi: 07.12.2022). — Pexum goctyma: Jyis
aBTOPH3. NIOJIb30BATEIICH.
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8. IIEPEYEHb PECYPCOB CETH HMHTEPHET, PEKOMEHIAYEMBIX JlJIs1
CAMOCTOATEJBHOU PABOTHI 1P OCBOEHUU JUCIUAITJIMHbI

Caiit yauBepeurera: http://bmstu.ru

Poccuiickas rocynapcrennas Ondanoreka. http://www.rd.ru.

['ocynapcTBeHHast IyOIMYHAs HaydHO-TeXHIYecKas Onoaroreka Poccuu. http://www.gpntb.ru.
bubmorexka MI'TY um. H.D. Baymana. http:/library.bmstu.ru.

. Hayuno-texuuueckas OuOmmoreka K® MITY wumm. H.D. Baymana. http://library.omstu-
kalugaru.

6. Hayunas snexrponnas oudamoreka http://eL IBRARY.RU.

7.  DiexkTpoHHO-OMOIIMOTEeYHAs cUCTeMa u3arebeTBa «Jlanby http://elanbook.com.

8. DneKTpoHHO-OMOIMOTEYHAs cucreMa «YHUBEpCUTETCKAs OounbroTeKa OHJIAH»
http://biblioclub.ru.

9. DrekrpoHHO-OMOIMoTeuHas cuctema «[IPRbooksy» http://www.iprbookshop.ru.

10. Dnexrponno-oMbMoTeuHas cucrema (DBC) «Opaiim» https:.//biblic-online.ru.

11. IlenTpanbHas 6ubIHOTEKa 0Opa30BaTEIBHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.

12. denepanbHblii IEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX pecypcoB. http:/fcior.edu.ru.

13. Caiir Uznarenscrea MI'TY um. H.3. baymana https://omstu.press/

aghrwWDdPE
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9. METOIUYECKHE YKA3AHHMSI JJs1 CTYJAEHTOB IO OCBOEHHIO
JUCHUIINHDBI

IIpuctynas k paboTe, KaXIbpli CTYyAE€HT JOJDKEH MpPUHMMATh BO BHHMMaHUE
HIDKECIIEAYIOIME TTOJI0KEHUS.

JlucuuiimHa nocTpoeHa M0 MOJYJBHOMY IPHUHIMITY, Ka)KIbI MOIYJb IPEICTaBIsAET
co00i1 IOTMYECKH 3aBEPILEHHBIN pa3en JUCHUILIMHEL. JIuCIUIIIMHA 1eIUTCA HAa TPU MOJYJIS.

Ha mepBoM 3aHSATHHM CTYyAEHT MoJy4yaeT HH(OPMAIHMIO I JOCTYNa K KOMILUIEKCY
METOJUYECKUX MAaTEPUAIIOB 110 AUCLUILINHE.

JleK1iMOHHBIE 3aHATHUS MTOCBSIEHBl PACCMOTPEHUIO KIIHOYEBBIX, 0a30BbIX MOJI0XKEHUN
Kypca 1 pa3bsICHEHUIO YUeOHBIX 3aJlaHUH, BBIHOCUMBIX Ha CAMOCTOSATENIbHYIO IPOPadOTKY.

CemuHapbl NPOBOJAATCS Ui 3aKPEIICHUs YCBOCHHOW HMH(OpMAIMM, MPHOOpPETeHUs
HABBIKOB €€ IPUMEHEHMsI [UIsl pElICHHs MpaKTUYEeCKUMX 3aJad B IPEAMETHOH 00sacTu
JUCLUIUINHBI.

IIpakTHyeckas MOArOTOBKA MPHU pealn3aluy y4eOHONW JUCLUIUIMHBI OPraHUu3yeTcs MyTeM
IPOBE/ICHUS] CEMUHApOB, MPAKTUUYECKUX 3aHATUH, NPaKTHUKYMOB, J1a0OpaTOpHbIX paboT u
WHAMBUAYAIbHBIX  M(WIM) TPYIIOBBIX KOHCYJbTAallMi, NpeayCcCMaTpUBAIOIIUX  ydacTue
0o0yJaromuxcsi B BBHIMOJHEHUH OTICIBHBIX JJIEMEHTOB pa0OT, CBA3aHHBIX C OyIymei
npodeccHoHaIbHON AEATETBHOCTHIO.

[IpakTryeckast MOATOTOBKA MOYKET BKJIIOYATh B ceOs OTHENbHbIE 3aHATUS JIEKIIMOHHOIO
TUIIA, KOTOpblE IPEAyCMAaTPUBAIOT IMepefady yuyeOHOH uHpopMmanuu oOydaromumcs,
HEOOXOIUMOW Ui IOCIENYIOIIEro  BBINOJHEHUs  paboT, CBS3aHHBIX C  Oyayuien
Ipo(ECCUOHATBHON J1EATEIbHOCTBIO.

CamocrosiTeibHast pabdoTa CTYJCHTOB BKIIIOYACT CIEAYIOIIME BHUIBI: IpopadoTKa
y4eOHOro MaTepuania JEeKIuil, HOJAr0TOBKa K CEMUHApaM, MOAT0TOBKA K PyOeKHOMY KOHTPOJIIO.
Pe3ynbTaThl BceX BUOB pabOThI CTYJICHTOB (DOPMUPYIOTCS B BUJE JIUYHOTO pEeHTUHIA, KOTOPBINA
YUUTBIBAETCSI HA TPOMEXKYTOUHOU aTTecTanuu. CamMocTosATeNIbHAs paboTa MpelycMaTpUBaeT He
TOJIBKO TIPOpabOTKy MaTepUaloB JIEKIHMH, HO U UX paclIMpeHHEe B pe3yibTaTe MOUCKa, aHAIIN3a,
CTPYKTYpPHUPOBAaHMSI U IPEJCTABICHNS B KOMIAKTHOM BHJI€ COBPEMEHHOM MH(}OpMaluu U3 BCex
BO3MOJKHBIX HCTOYHHUKOB.

Tekymuii KOHTPOJIb IPOBOJUTCS B TEYEHHE KaXKIOIO MOJIYJs, €ro HUTOTOBBLIC
pe3yabTaThl CKJIABIBAIOTCS U3 OLEHOK IO CIEAYIOLUIUM BUJaM KOHTPOJIBHBIX MEPOIIPUATHN:

- PyOexxHbIil KOHTPOIIb.

OcBoeHME AMCUMIUIMHBI M €€ YCIEIIHOE 3aBepIleHHWE Ha CTaJuU IPOMEXYTOUHOMN
aTTecTallid BO3MOXKHO TOJIBKO TNPHU PEryJsipHON paboTe BO BpeMs CEMECTpa U IUIAHOMEPHOM
IPOXOXKACHUN TEKyIIero KoHTposisi. HabpaTh pedTHHT MO BCeM MOAYJSIM B Ka)JIOM CEMECTpE,
OPOWTH IO KaXKAOMY MOIYIK IUIAHOBBIE KOHTPOJIBHBIE MEPOIPUATUS B  TEUYEHUE
HK3aMEHALMOHHON CECCUU HEBO3MOXKHO.

Jliia 3aBepiieHusi paboThl B CEMECTPE CTYAEHT JIOJKEH BBIMOJIHUTH BCE KOHTPOJIbHbBIE
MEPOIIPHUATHSL.

IIpomexyTouHas aTTrecTanms M0 JUCHUILIUHE IPOXOAUT B GopMe 3ayeTa.

MeToauKa OLEHKH 110 PEHTHHIY

CTyneHT, BBIOJIHUBIINN BCE MPEyCMOTPEHHbBIE YUEOHBIM TJIAHOM 3a[aHHsI U CAABIINMA
BCE€ KOHTPOJIbHBIE MEPOIPUATHUS, MOIYYaeT UTOTOBYIO OLIEHKY 10 IUCLHUILIMHE 3a CEMECTP B
COOTBETCTBUU CO LIKAJION:

PeliTMHT Onenka Ha 3a4eTe
85-100 3auTeHo
71-84 3auTeHo
60— 70 3a4TeHo
0-59 He 3aureno

OneHuBaHue IUCHUILUIUHBI BEAETCA B COOTBETCTBUM ¢ [lonoxeHueM o0 TeKyIiem
KOHTPOJIE€ YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectaunu ctyaeHToB MI'TY um. H.D. baymana.
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10. IEPEYEHb HMH®OPMAIIMOHHBIX TEXHOJIOTAM, HCIOJb3YEMBIX
IIPH N3YYEHUHU JAUCHUIIVINHBI, BKJUIIOYASA INEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMUA, NHO®OPMAIIMOHHbIX
CITPABOYHbBIX CUCTEM U TPOPECCHUOHAJIBHBIX BA3 JTAHHbIX

NudopManmoHHbIe TEXHOJIOTHH:

— DnekTpoHHas HWHpOpPMAIMOHHO-0Opa3zoBarenbHass cpega MITY  um. H.O. baymana
obecrieunBaeT JOCTYN K y4Ye€OHBIM IUIaHaM, pabO4YUM MporpaMmaM JIHUCHHMILIUH (MOIyJieH),
nporpaMMaM MPAKTHK, IEKTPOHHBIM yUEOHBIM H3IAHHUSIM M DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKazaHHBIM B pabo4uX MporpamMmax JHUCHUUIUIMH (MOAYJei), mporpaMmax MpakTHUK,
(dbopMUpOBaHKE TEKTPOHHOTO MOPT(HOINO 00YIAIOIIETOCs, B TOM YHCJIE COXpaHEHHE ero paboT
U OIEHOK 3a 3TH paboTel. [IpemycMoTrpeHa BO3MOXXHOCTh CHHXPOHHOTO U aCHHXPOHHOTO
B3aUMOJICHCTBUSA CTYJEHTOB M TIperojaBaTelell IOCPEACTBOM TEXHOJOTHA M CIyXO IO
MEPEChUIKE U TMOJYYECHHUIO AJIEKTPOHHBIX COOOIICHUN MEXKIY MOJIb30BATENSIMU KOMIIBIOTEPHOM
cetu MHTEpHET.

—  DiekTpoHHas rmouta rnpemnoaasaress: hitps://mail.bmstu.ru;

—  Cucrema BigBlueButton https://webinar.bmstu.ru;

IIporpammHoe obecnieueHmne:

— Mathcad
—  OpenOffice
— KOMIIAC-3D

I/IH(l)OpMaIII/IOHHbIe CIIpaBOYHbIEC CUCTEMbI:

—  Hudopmanmonno-npaBosas cuctema «["apant» http://www.garant.ru;
—  Hudopmanmonno-npasoas cuctema «Koncynbsrant [Tmoc» http://www.consultant.ru;
— HWudopmannonno-cnpaBoynas cucrema «Zentralblatt MATH» https://oai.zbmath.org/

IIpodeccuonasbHbie 6a3bl JAHHBIX:

—  Pecypc «Mammnoctpoerue» http://www.i-mash.ru.
—  Tlopran mammuocTpoeHus http://www.mashportal.ru.
— Tlopran o neco3aroToBkax u JaepeBonepepadoTku https.//forestcomplex.ruy.
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11. OIMCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOIUMOM
JJIAA U3YUYEHUSA JUCHUITVINHBI

Hepequb MaT€pruaIbHO-TEXHUYECKOI'O obecrneyeHus AU CHHUITIMHBI

. Bun 3ansaTuit Buja u HaumeHoBaHue 000py/A0BaHUS

1 | Jlexnum CHeIHaIbHO 000pyTI0OBaHHBIC Ay TUTOPHUA C
MYJIbTUMEINIHHBIMU CpeICTBaMH, CpeacTBaMu
3BYKOBOCIIPDOM3BEACHUS ¥ HMEIONIMMH BBIXOJl B CETh
WuTepHeT; TOMEMIEHUST IS TPOBEICHUS ayIUTOPHBIX
3aHATHH, 000PYyI0BaHHBIC YU4eOHOW MeOeINbI0; ayauTOpHUH,
OCHAII[EHHBIC KOMITBIOTEpaMU C JOCTYIOM K 06a3am JaHHBIX
U cetd VIHTepHET; CTY/IMU; KOMITBIOTEPHBIC KIIACCHI.

2 | CemuHapsI 1S11ENINE 000pyI0BaHHBIE ayAUTOPUH c
MYJIbTUMEIUIHHBIMU CpeICcTBaMH, CpeacTBaMu
3BYKOBOCIIPOM3BEACHUS W HMEIOIIMMHU BBIXOJI B CETh
WuTepHeT; moMelleHusl Uid TPOBEICHHUS ayIUTOPHBIX
3aHATHN, 000pYIOBaHHBIC YUeOHOW MeEOEbIO; ayAUTOPHH,
OCHAIIIEHHbIE KOMITBIOTEpaMH C JOCTYIOM K 06a3am JaHHBIX
u cetu IHTEpHET; CTYIMU; KOMIBIOTEPHBIE KJIACCHI.

3 | CamocrostensHas pabota | 6ubiamoTeka, MMerIlas padoune MecTa IJs CTYACHTOB;
BBICTABOYHBIE 3aJIbL; ayJIUTOPHH, OCHAII[CHHBIE
KOMIIIOTEpaMH € JIOCTYIIOM K ceth VHTepHerT.
COIMOKyYJIbTypHOE MIPOCTPAHCTBO YHUBEPCUTETA
MTO3BOJISICT CTYJICHTY KayeCTBEHHO BBIIIOJIHATH
CaMOCTOSITEJIbHYIO paloTy.
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YTBep)KaeHa Ha 3acefiaHuu Kadeapsl JIT4
«TexHonoruu v 000py/I0BaHKe J1eCOTIPOMBIIIIEHHOTO MPOX3BO/[CTBA»

ITpotokosn Ne 9 o1 24.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/IBHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ /I/I1 OCBOEHHSA JUCIUIIIAHBI, YATATD B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/IHHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Anekcanzpos, B. A. KoHcTpyrpoBaHue 1 pacdyeT MallliH ¥ 000pyA0BaHus A1Jisl IeCOCEUHBIX paboT U
HIDKHHMX CK/1aZIoB : yueOHUK / B. A. Anekcanzpos, H. P. [llosib. — 2-e u3z., nepepab. u gomn. — CaHKT-
[TetepOypr : Jlanb, 2022. — 256 c. — ISBN 978-5-8114-1191-7. — TeKcT : 371eKTPOHHBIM // JIaHb :
371eKTPOHHO-0nbmmoTeunast cucrema. — URL: https://e.lanbook.com/book/210839
2. AnekcanipoB, B. A. MojieiipoBaHue TeXHOJIOTMUeCKUX TIPOIIeCCOB JIeECHBIX MAIlMH : yueOHUK / B. A.
Anekcanzipos, A. B. AnekcanzipoB. — 3-e u3f., nepepad. — CankT-ITetepOypr : Jlanb, 2022. — 368 c.
— ISBN 978-5-8114-2048-3. — TeKcT : 31eKTpOHHBIH // JIaHb : 3/1eKTPOHHO-0MO/IMOTeUHast CUcTemMa. —
URL: https://e.lanbook.com/book/212282
3. Caduynnun, P. H. KoHCTpyKLMs, pacueT U KCIUlyaTalliOHHbIe CBOMCTBA TPAHCIIOPTHBIX U
TPaHCIIOPTHO-TEXHOJIOTHUeCKMX MamvH : yuebnuk / P. H. Cabuynmun, M. A. Kepumos, [1. X. Banees.
— Cankr-IletepOypr : Jlanb, 2022. — 484 c. — ISBN 978-5-8114-3671-2. — TeKcT : 27eKTPOHHBIH //
JlaHb : 35ekTpoHHO-0MbmmoTeunast cuctema. — URL: https://e.Janbook.com/book/206231

2). 11.10. IEPEUEHb MH®OPMAI[IOHHBIX TEXHOJIOT WA, ICIIO/Ib3YEMBIX
IIPY M3YYEHUY JUCIUIUIVNHGI, BK/TFOUAS ITEPEUYEHDB ITPOTPAMMHOTI'O
OBECIIEYEHISA 1 TH®OPMAIIMOHHBIX CITPABOUHBIX CUCTEM, YATATbH B
CJIEAYIOWIEN PEJAKIIVN:

10. ITepeueHsr HH(GOPMALMOHHBIX TEXHO/IOTHIA, HCII0/Ib3yeMbIX NPH W3yUeHHHU AUCHHUILINHBI,
BKJ/IIOUasi MepeyeHb MPOrpaMMHOIo odecrneueHus, HH()OPMALMOHHBIX CMIPABOYHBIX CHCTEM U
npodeccnoHaNbHBIX 0a3 JaHHBIX

IIporpaMmmHoe obecrnieueHmue:
- Mathcad

- OpenOffice

- KOMIIAC-3D

IIpenogaBarens Kadepobi:

MakapeHko A.B., foleHT (K.H.), KaHAWJAT TeXHUUeCKUX Hayk, Jo1ieHT, makarenko@bmstu.ru



YTBep)KaeHa Ha 3acefaHuu Kadeapsi JIT4
«TexHonoruu 1 000py/10BaHKe J1eCOTIPOMBIIIIEHHOTO MPOX3BO/[CTBA»

ITpotokos Ne 8 ot 23.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIMHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIUN:

7. IlepeueHb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Anekcanzpos, B. A. KoHcTpyrpoBaHue U pacyeT MallliH ¥ 000pyA0BaHus /1Jisl IeCOCEUHBIX paboT U
HIDKHMX CK/1aZIoB : yueOHUK / B. A. Anekcangpos, H. P. [1losib. — 2-e u3z., nepepab. u gomn. — CaHKT-
[TetepOypr : Jlaub, 2022. — 256 c. — ISBN 978-5-8114-1191-7. — TeKcT : 371eKTPOHHbIH // JIaHb :
371eKTPOHHO-0nbmmoTeunast cuctema. — URL: https://e.lanbook.com/book/210839
2. AnekcanipoB, B. A. MoieiipoBaHKe TeXHOJIOTMUYeCKUX TIPOIIeCCOB JIeCHBIX MAIlMH : yueOHUK / B. A.
Anekcanzipos, A. B. AnekcanzipoB. — 3-e u3., nepepad. — Cankt-ITeTepOypr : Jlanb, 2022. — 368 c.
— ISBN 978-5-8114-2048-3. — TeKcT : 31eKTPOHHBIH // JIaHb : 3/1IeKTPOHHO-0MO/IMOTeUHast CUcTemMa. —
URL: https://e.lanbook.com/book/212282
3. Caduynnun, P. H. KoHCTpyKLMs, pacueT U KCIUlyaTalliOHHbIe CBOMCTBA TPAHCIIOPTHBIX U
TPaHCIIOPTHO-TEXHO/IOTHUeCKMX MamvH : yuebnuk / P. H. Cabuynmun, M. A. Kepumos, [1. X. Banees.
— Cankr-IletepOypr : Jlanb, 2022. — 484 c. — ISBN 978-5-8114-3671-2. — TeKcT : 371€KTPOHHBIH //
JlaHb : 3;ekTpoHHO-0MbmmoTeunast cuctema. — URL: https://e.Janbook.com/book/206231

2). 11.10. IEPEUEHb MH®OPMAI[IOHHBIX TEXHOJIOT MiA, ICIIO/Tb3YEMBIX
IIPY M3YYEHUY JUCIIUIUINHGI, BK/TFOUAS] IEPEUEHD [TPOTPAMMHOTI'O
OBECIIEYEHISA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CUICTEM, YATATbH B
CJIEAYIOUIEN PEJAKIIVU:

10. ITepeueHs HH(GOPMALIMOHHBIX TEXHO/IOTH, HCII0/Ib3yeMbIX NPH W3yUeHHHU AUCHHUILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOI0 odecrneueHuss, HH()OPMAILMOHHBIX CMIPABOYHBIX CUCTEM U
npodeccnoHaMTbHBIX 0a3 JaHHBIX

IIporpaMmmHoe obecrnieueHme:
- LibreOffice

IIpenopaBarenb Kadepsbr:

Makapenko A.B., foueHT (K.H.), KaHAWJAT TeXHWUeCKUX HaykK, oLieHT, makarenko@bmstu.ru



YTBepKeHa Ha 3acefiaHuu Kadeaps JIT4
«TexHonoruu 1 000pyI0BaHKe J1eCOTIPOMBIIIIEHHOTO MPOX3BO/CTBA»

ITporokos Ne 09.04.04-04/2 ot 22.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHUSA JUCIAIIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Anekcanzpos, B. A. KoHcTpyrpoBaHue 1 pacyeT MallliH ¥ 000pyA0BaHus A/isl IeCOCEUHBIX paboT U
HIDKHHMX CK/1aZI0B : yueOHUK / B. A. Anekcanapos, H. P. [1losib. — 2-e u3z., nepepab. u gomn. — CaHKT-
[MetepOypr : Jlaub, 2022. — 256 c. — ISBN 978-5-8114-1191-7. — TeKcT : 371eKTPOHHbIH // JIaHb :
371eKTPOHHO-0nbmmoTeynast cuctema. — URL: https://e.lanbook.com/book/210839
2. AnekcanipoB, B. A. MojeiipoBaHue TeXHOJIOTMUECKUX TIPOIIeCCOB JIeECHBIX MAIlvH : yueOHUK / B. A.
Anekcanzipos, A. B. AnekcanipoB. — 3-e u3., nepepad. — CankTt-ITeTepOypr : Jlanb, 2022. — 368 c.
— ISBN 978-5-8114-2048-3. — TeKcT : 31eKTPOHHBIH // JIaHb : 3/1IeKTPOHHO-0MO/IMOTeUHast CUCTeMa. —
URL: https://e.lanbook.com/book/212282
3. Caduynnun, P. H. KoHCTpyKLYs, pacyeT U KCIUlyaTalliOHHbIe CBOMCTBA TPAHCIIOPTHBIX U
TPaHCIIOPTHO-TEXHOJIOTHUeCKMX MamvH : yuebnuk / P. H. Cabuynnmun, M. A. Kepumos, [1. X. Banees.
— Cankr-IletepOypr : Jlanb, 2022. — 484 c. — ISBN 978-5-8114-3671-2. — TeKcT : 37€KTPOHHBIH //
JlaHb : 35ekTpoHHO-0MbmoTeunast cuctema. — URL: https://e.lanbook.com/book/206231

2). 11.10. IEPEUEHb MH®OPMAI[IOHHBIX TEXHOJIOT MiA, ICIIO/Tb3YEMBIX
IIPY M3YYEHUY JUCIIUIUINHGI, BK/TFOUASI IEPEUEHD [TPOTPAMMHOT'O
OBECIIEYEHISA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CUCTEM, YATATbH B
CJIEAYIOUIEN PEJAKIIVU:

10. ITepeueHs HH(GOPMALIMOHHBIX TEXHOIOTHI, UCII0/Ib3yeMbIX P W3yUeHHHU AUCIHUILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOIo odecrneueHuss, HH()OPMAILHOHHBIX CIPABOYHBIX CHCTEM U
npodeccoHaTbHBIX 0a3 JaHHBIX

IIporpammHoe obecrieueHue:
- 7-Zip

- Arch Linux

- LibreOffice

- Mozilla Firefox

IIpenopaBarenb Kadepsbl:

MakapeHnko A.B., fo1eHT (K.H.), KaHAWJaT TeXHAUeCKUX HaykK, J01eHT, makarenko@bmstu.ru



