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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AETAJIN MAIIINMH 1 OCHOBbI KOHCTPYNPOBAHUA
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA "
POBOTOTEXHUKA
OcurnoB Bnagumup MBaHoBUY, K.T.H., OLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel U8 CUCTEMBI ITIPUBOZIOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBenytomuii kKadenpoii CtaxkkoB C.M., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A5 ITMHAMMKA U1 YITPABJIEHUME ITOJIETOM JIETATEJ/IBHBIX AIIITIAPATOB

3aBepytomumii kKadenpoit Tonmervx O.A., A.T.H., Tpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AETAJIM MAIIINH 1 OCHOBBI KOHCTPYNPOBAHUA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-3 — crnoco6HOCTh pa3pabarTbiBaTe HOPMATHBHO-TEXHUUYECKYIO JOKYMEHTAlMo, CBSI3aHHYI0 C

ripoecCOHANBHON JesiTe/IbHOCThIO

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

OIIK-3

3HAHUA:
CUCTEeMHOro I1oaxoga K pa3pa60TKe TeXHHUYeCKHUX YCJIOBI/Iﬁ U TeXHUUYECKUX OINMCAHMMI MPpUHLUIIOB

,E[eﬁCTBHH n YCTpOﬁCTBa MPOEKTUPYEMBIX KOMIIJIEKCOB, UX CUCTEM U 3JIEMEHTOB C 0bocHOBaHUEM MPUHATBIX

TeXHUYeCKuXx pEMEHHﬁ;

YMeHUs:
pa3paboTKH HOPMAaTUBHO-TEXHWYECKOW [IOKYMEHTAI[UM, CBS3aHHOHW C TIPOEKTHPOBAHWEM CHUCTEM

yIipaBJ/ieHUs JieTaTe/IbHbIMU allllapaTaMu,

HABbIKU:
pa3paboTKa TeXHHUeCKYI0 JOKYMEHTAL[HIO Ha IPOeKTUPYEeMYIO CHCTeMY YIpaB/IeHHs [T0JIETOM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa JETAJIA MAIIIMH 1 OCHOBBI KOHCTPYWUPOBAHWUSI sBrsieTcst JUCLUIUIMHON
o0s13aTeIbHOM yacTu 6;10Ka 1 MporpaMMbI IOATOTOBKY 110 HanpasieHuto 24.05.06 Cucmembl ynpaeneHus
JlemamesibHbIMU annapamamul.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
MATEPUAJIOBEJEHUE W TEXHO/JIOI'MW KOHCTPYKIIMOHHBIX MATEPHAJIOB,
COIIPOTUBJ/IEHUE MATEPHUAJIOB.

Cojiep)kaHue AUCLMIUIUHBI SIB/ISIETCST OCHOBOM /i1 ocBoeHus auciuiuivH: BAJIJIMCTUYECKOE
ITPOEKTNPOBAHME JIETATEJ/IBHBIX AIIITAPATOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTH4yeCKOro aHaiu3a U MOJie/TMPOBaHUs, TeOPeTUUeCKOTO U IKCTIepUMeHTaIbHOT0 MCC/IeJ0BaHus
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu
3aHATUA

BCEI'O
CamocrosTe/bHas

pabora cTyaeHToB

IlpakTHyeckue

®dopmupyemast
KoMmmereHus, %

OIIK-3

Paszpen 1. O0ume NpHHUMIBI KOHCTPYHpoBaHusl. 1.1. BBesieHne — nocraHoBka 3azad. 1.2.
OO61pe cBefeHust 0 eTansx MaiH. TpeGoBaHus K JeTansm MaiuH. 1.3.

5 PaboTocrocobHOCTE U HaZieXKHOCTh u3Aenuit. 1.4.IIpoekTrpoBaHue U COCTaB
KOHCTPYKTOPCKO# JoKyMeHTaluu. 1.5.CTpyKrypHble rpymbl. Kilaccudukanmuym MexaH3MOoB.
AIrOpUTMBI CTPYKTYPHOI'O aHa/Ii3a ¥ CHHTe3a.

11 6 4 2 5

HOI‘peLUHOCTeﬁ U3rOoTOB/IEHUSA.

Paspen 2. OcHOBBI pacyeTa U NPOEKTHPOBAHHUS JieTasiell M y3/10B MaluH. 2.1.
TeXHOIOrMYHOCTb JieTaneii MaivH. 2.2.ConpsbkeHHbIe TIOBePXHOCTH, YCIOBHS X PaboThl K

5 BU/IbI M3HAIIKMBAHHMS. 2.3. CMas3Ka U TeryioBoi pacuer. 2.4. ®aKTopbl BAUSIOLME Ha IPOYHOCTh
[ieTasieit, pacueT Ha MMPOYHOCTB NIPH TTepeMeHHbIX Harpyskax. 2.5.BimsHue gedopmariii u

13 6 4 2 7

Pazpgen 3. Coegunenust Aetasneii MammH. Pa3pemubie coeuaenus. 3.1. Pe3s6oBble
coezHenust. O6iue cBefieHns. 3.2. Kiaccudukarys pe3bb U X OCHOBHBIE MTapaMeTpbl.

5 3.3.KpenesHble JieTanu, UX KOHCTPYKLMs U MatepHasbl. 3.4.Coe/iiHeHUst Bas (OCh)-CTYMHLA.
IIInoHouHble coeanHenws. 3.8.3ybuarsle (1iKLeBble) coefuHeHus. 3.9.1IpodunbHbIe
(6ecruroHouHbIe) coenyHenust. COeIMHEHHs C HATATOM.

12 4 2 2 8

10

Pa3pen 4. Coegqunenusi Aetaneii mammH. HepassemHble coegunenus. 4.1,
5 Knaccudukanust. CapHble coeiutenus. 4.2, [asiHble 1 K/ieeBble coejHeHust. 4.3.
3akJieroyHble coenHeHust. Coe/JMHeHNsT BBICOKOTIPOUHBIMU GONTaMH.

10 2 2 0 8

Paszpen 5. Mexanuyeckue nepejaun. 3yGuarbie MexaHu3msl. 5.1. Knaccudukarps. 5.2.
Lununzprveckue nepesaud. OCHOBHOM 3aKOH 3aljerieHus. 5.3.OB0/IbBEHTHOE 3alLierl/IeHHe.
5 OCHOBHbIe TlapaMeTpbl 3yGuatoro koseca u 3y6uaroro 3aerienus . 5.4.Cuiibl, JeficTByroLpe
B 3al{eT/IeHUH LITMHAPUYeCKHX repesiad. 5.5. KoHnueckue 3y6uatble nepesiaun. 5.6.
T1naneTapHble nepegaun. 5.7. YepBsuHble riepejjadu.

17 9 6 3 8

13

THIaX BapUaTOpPOB.

Paszpen 6. PpUKIMOHHBIE NTepe/jlaud U BapHaTopkl. 6.1. O61ue nonoxeHus. 6.2.
5 CKoJ/lb)XeHHe B KOHTaKTe M pacyeT Ha BBIHOC/IMBOCTb. 6.3. KpaTKue cBezieHHsl O HEKOTOPBIX

12 4 2 2 8

Paspen 7. PemeHHble nepefaun. 7.1. O61iue nonoxkeHusi. [leomeTprueckue 3aBUCHMOCTH.

5 7.2. YIIpyroe CKo/b)XeHHe B KOHTaKTe U pacyeT Ha BbIHOCIUBOCTD. 7.3.IIIKUBbI peMeHHBIX 9 2 2 0 7

riepeziad.

HM3HOCOCTOMKOCTb.

Paspen 8. Llenubie nepepaun. 8.1. O61yue cBezeHust. [IpHMBOAHBIE LieNy U 3Be30UKH.
T'eomerpuueckuii pacuer. 8.2. HepaBHOMEePHOCTb /IBIKEHMS U YCUIUS B L{eITHOM Tepesjade.
8.3. Kpurepuii paboTocrnoco6HOCTH LIEMHbIX Mepe/iad, MarepyaJibl UX JeTaseil 1 pacueT Ha

11 4 2 2 7

5 Pazpaen 9. ITepegaun BunT-raika. 9.1. O6uue ceegenust. 9.2. PacueT rnepeziau CKOJIbXXEHHUSI. 9 2 2 0 7

9.3. Oco6eHHOCTH pacyeTa repezay KaueHusl.

5 Paszpen 10. Bassl 1 ocu. 10.1. O61pie cBefieHust. PacueT BasioB Ha MPOYHOCTb. 10.2.
JKecTkocTb ¥ KosiebaHust BasioB. IIprMepbl KOHCTPYKLMIA.

12 4 2 2 8

IPy30I10//bEMHOCTb.

Paspen 11. OnopHble ycrpoiicTBa. 11.1. O61ume cBezieHusi. KOHCTPYKLIMS OTIOP CKOJIbXKEHHSI.
5 11.2. PacueT NOAIIMITHAKOB CKO/bXeHust. 11.3. TToammnuuky KaueHusi. KoHcTpykuus u
knaccudukanys. 11.4. PacueT noAMUMHUKOB KaueHHs Ha JI0/ITOBEYHOCTb U CTAaTUYECKYIO

10 2 2 0 8

Paszpen 12. Ynpyrue snementsl. MydTel. 12.1. O6ume cBegenus. 12.2. Linmaapuyeckue
5 BUHTOBBIE NMPY>KUHBL. 12.3. TapenbuaThie U KosbLieBble MPYKUHBL. 12.4 [myxue Mydrol. 12.5.
Komnencupytorpe mydTol. 12.6. TToBrkHble 1 yIpyrue MyQrbl.

18 6 4 2 12

Bcero 3a 5 cemecTp

144 51 34 17 93

100

Bcero no gucuminHe

144 51 34 17 93

100

3.2. Ay[UTOPHBIN IPAKTUKYM

Homep u HaiMeHOBaHue
pa3jesia JUCHUNIUHBI

Tema MNPAKTHYECKOI'0 3dHATUA

Oonem,

ayp.
JacoB

Pazpen 1. O6mue
TIPUHLIUITBI
KOHCTPYHPOBaHHUSI.

OCHOBHbBIE TIPUHITUIIBI U 3TAllbl Pa3pad0TKY MallliH.,
TpeboBaHMs K MallliHaM U KPUTEPUU UX KauecTBa. CocTaB
TIPOEKTHOMN AOKYMeHTalNH, TeEXHUUeCKoe 3a/laHue.

Pa3pen 2. OcHOBBI pacueTa
Y IPOEKTHPOBaHUs JieTaneit
Y y3/10B MallluH.

ITapaMeTpbI, XapakTepHU3YIOIIHe YCIOBUS PabOThI COMPSHKEHHBIX
TOBEPXHOCTeMN. PellleHre 3a/iau 10 MPOYHOCTHOMY pacueTy
JeTanei.

Pazpen 3. Coepgunenus
JleTasiei MalllyH.
Pa3beMHBIe COeIMHEHMS.

CoequHeHUs AeTanei MallivH. Pa3beMHble coeJUHEHMS.

Pazgen 5. MexaHnuueckue
nepefaun. 3ybuarsie
MeXaHU3MBI.

Perienue 3a/1au o MpoOeKTUPOBOYHOMY U [IPOBEPOYHOMY
pacueTy LAIMHAPUYECKUX U KOHUUECKUX 3y0OuaThIX
3ariervieHui. [IprMepbl KOHCTPYKTUBHBIX PeIeHUH.

6
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5 |Pa3gen 6. ®pukunoHHble  |PereHue 3a7ad 1o IpOEKTUPOBOYHOMY M IIPOBEPOUYHOMY 2
repejiauy ¥ BapUaTopkl. pacyueTy LUAMUHAPUYECKUX U KOHUYEeCKUX 3yOuaThix
3atjerieHuit. [IprMepbl KOHCTPYKTUBHBIX pelleHuH.
Perienue 3a1a4 1o ornpefie/ieHUI0 OCHOBHBIX TeOMEeTPUYECKUX
Paspen 8. Llennsle
6 TeDe AU rapameTpoB LielHbIX Nepead. [IpyuMepsl KOHCTPYKTUBHBIX 2
PeAatH. pelLeHUi.
PelieHue 3a/1au 10 PacyeTy ¥ BLIOOPY FreOMeTPUYEe CKUX
7  |Pa3gen 10. Bansl u ocu. A paciery Py p . 2
pa3MepoB BaJioB U oceld. [IprMepbl KOHCTPYKTUBHBIX peLleHUi.
8 Pazpen 12. Yripyrue PernieHve 3a/1au 1o OMpe/ie/ieHHI0 pacueTy NpyKuH. Beibop Tvma 7
snemMeHThbl. MydThI. MydT. [IprMepbl KOHCTPYKTUBHBIX PellieHUH.
Bcero 3a 5 cemectp 17
3.3. CamocrosiTennbHas padora crygenrta (CPC)
No Homep 1 HaumeHOBaHHe pasjiesa Oomem,
Copep)xaHue yueOHOro 3aaHus
n/n JUCIUIL/INHBI 4acoB
1 Pazgen 1. O61ve IPUHIUTIBL [ToaroroBka K mpakTA4yeCcKOMy 3aHATHIO. [logroToBka 5
KOHCTPYUPOBaHUS. OTBETOB Ha BOIPOCSHI T10 pasfesiaM.
Pasgen 2. OcHOBEI pacyera U
. [ToagroroBka K rpakThueckoMy 3aHaTuto. [logroroBka
2  |OpOeKTHPOBaHMUS JeTajled U y3J/I0B 7
OTBETOB Ha BOIPOCHI T10 pa3zesiaM.
MallVH.
3 Pazpen 3. CoenviHeHus petanei IToaroroBka K mpakTAyeCcKOMy 3aHATHIO. [loaroToBka 8
MallvH. Pa3beMHbIe COeJUHEHHS. OTBETOB Ha BOIPOCHI I10 pasfesiaM.
4 Pazpnen 4. CoequHenus getanei IToaroroBka K mpakTiyeCckomy 3aHATHIO. [logroToBka 8
MamvH. HepasbeMHble coeJuHEHUs. |OTBETOB Ha BOMPOCHI M0 pa3zesam.
5 Pasgen 5. Mexanuueckue niepesauu. (I[IoAroroBka K rnpakThueCckoMy 3aHaTuro. [logroroBka 8
3ybuarbie MEXaHU3MBI. OTBETOB Ha BOIPOCHI O paszenaM. PelieHve 3agau
6 Pazpen 6. ®pukimoHHbIe nepegaud v |[logroToBka K npakTuueckoMy 3aHATURO. [1oAroToBKa 8
Bapuarophl. OTBETOB Ha BOIPOCHI T10 pa3zesiaM.
[ToaroroBka K mpakTAuYeCcKoMy 3aHATHIO. [logroToBKa
7  |Pasgen 7. PemeHHble nepefauu. A P y 2 7
OTBETOB Ha BOIPOCHI T10 pa3zesiaM.
[ToaroroBka K MpakTA4YeCcKOMY 3aHATHIO. [logroToBka
8 |Pazzen 8. LlenHble nepezauu. A p y A 7
OTBETOB Ha BOMPOCHI 110 pa3zesiaM.
. [ToaroToBKa K nmpakThyeckoMy 3aHsaTuO. [logroroBka
9 |Pa3gen 9. Ilepegaun BUHT-ramka. A p y 2 7
OTBETOB Ha BOMPOCHI T0 pa3zesiaM.
[ToaroroBka K mpakTA4yeCKOMy 3aHATHIO. [logroToBka
10 |Pa3pmen 10. Banb! u ocu. A p y 2 8
OTBETOB Ha BOMNPOCHI IO pa3zesiaM.
o IToaroroBka K mpakTiyeCckomy 3aHATHIO. [logroroBka
11 |Pa3spen 11. OnopHbIe yCTPOMCTBA. A P y A 8
OTBETOB Ha BOIPOCHI TI0 pa3zesiaM.
12 Pazpen 12. Ynpyrue snemeHThI. [TogroroBka K rpakTUueCcKoMy 3aHATUr0. [logroroBka 1
MydThI. OTBETOB Ha BOIPOCHI T10 pa3zesiaMm.
Bcero 3a 5 cemectp 93

3.4. KypcoBoii mpoeKkT

INEPUO[,
NCITIO/THEHUSA IIVIAHUPYEMOE
COAEPKAHHE STAIA (egenu BPEMHI (uac)
ceMecTpa)
Jrtan 1. Pacuer KII[I pegykTopa, BbiOOp gBuraresns. Kunemaruueckuii 2.4 4
pacueT pefyKropa.
Jran 2. TIpouHocTHO# pacueT 3ybuatsix Kojec. IIpoekTrpoBaHue 5.8 9
KOHUUEeCKOU 3y0Ouaroii nmepegaun
Otan 3. TIpOUHOCTHO pacueT [UIMHAPUUECKHUX 3y0UaThIX Komec. 9-12 9
ITpoekTHpOBaHMe JBYXCTYIIEHYaTOW 3yOuaroi nepeauu.
Ortan 4. Pa3paboTka cOOPOUHOTO UepTeXKa, CrielhrKaIIH. 13-16 14
[TogroroBka JOKyMEHTOB K 3alljuTe.
Bcero 3a 5 cemecTp 36
7 24085




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1|23 45[6] 7 8 [ 9 [10] 1| 12 13 [1415/16] 17
5 TexK|TexK| |BP3/I|KIT|JIP|Kontp.P.BP3/]| TekK|JIP|TekK|Koutp.P.Koutp.P. JIP| Borp. k3

YcnoBHble 0003HaueHUSI:

P — nuarHocTUueckasi paboTa;

TekK — BOIPOCHI [/151 TEKYILIET0 KOHTPOJIS;
BP3/] — Borpockl mo paszeny;

KII — KypCoBOi IPOEKT;

Kontp.P. — KOHTpO/bHast paboTa;

Borip. DK3 — BOIPOCH! K 9K3aMeHY.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
clefyroumx popmax:
[TMarHocTuyeckasi pabora;
BOIIPOCHI /I/Is TEKYIIIEr0 KOHTPOJIS;
BOTIPOCHI TI0 pa3zeny;
KYPCOBOI1 TIPOEKT;
KOHTpO/IbHAs1 paboTa;
BOIPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTanus POBOAUTCS B popMax:
e 93K3aMeH.

8 24085




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

. . JleTany MalllvH ¥ OCHOBBI KOHCTpyUpoBaHHUs. Mockga: FOpaiit, 2021, sm1. pec.
. A. B. Trwonsies, B. I1. 3Be3nakoB, B. A. Baruep. . [letanu mamuH. CaHkt-IletepOypr: Jlans, 2021, 371.
pec.
. A. B. Tionsies, B. II. 3Be31akoB, B. A. Baruep. . Jetanu mamud. CII6.: JIanb, 2018, 10 3k3.
. B. H. Kynpsisues. . [JeTtanu MaiuH. JI.: MaiivHoctpoeHue. JIeHUHTp. ot-Hue, 1980, 1104 3ks.
. JI. A. AuppueHko, b. A. Batikos, W. K. 'anymmu. . [letamu mammH. M.: V3g-so MI'TY um. H. 3.
baymana, 2014, s51. pec.
. JI. A. Auppuenko, b. A. Baiikos, U. K. N'anynnu. . Jetanu maums. M.: U3g-80 MI'TY um. H. D.
Baymana, 2004, 50 k3.
. M. H. BaHoB, B. A. ®uHoreHoB. . [leTanu MamH. Mocksa: FOpaiit, 2022, 311. pec.
. M. H. UBaHoB, B. A. ®uHoreHoB. . [letanu MaivH. M.: Beicii. k., 2007, 20 3k3.
9. H. A. bunbgiok, I. /. Manbines, B. H. Paxukos. . Jetanu Mamud. CI16. 5T TY "BOEHMEX" um. 1. @.
YcrtunHoBa, 2013, 3. pec.
10. H. A. Bunpatok, C. Y. Kaparymwus, I. []. Manbiues. . [Jetamu mamms. CI16.: TTonmurexuuka, 2015, 200
3K3.
11. I1. H. Yuaes. . [letanu MalllvH B ipuMepax U 3ajauax. Crapsiii Ockon: THT, 2021, 351. pec.
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5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He TpebyeTcsi.
5.3. Ilepuoguyeckue U3gaHust:
1. EcTecTBeHHbBIe U TEXHUYECKHUE HAYKU.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIUTUINHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;
2. https://urait.ru/ — O6pa3oBarenbHas miardopma «FOpaiiT». [/ By30B U CCy30B.;
3. https:/library.voenmeh.ru — ®ynnamenTansHas oubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHUHOBA.

CoBpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaroTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMbl, paBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantIintoc- nH$opMalioHHbI# 1TOpTa IpaBoBoM MHPOPMALUH.
5.5. TIporpaMMHoe obecrieueHue:
He TpebyeTcsl.

5.6. H(dopmalioHHbIe TeXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrumucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcsl.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JETAJIN MAIIVH 1 OCHOBBI KOHCTPYHPOBAHUSI

AnHoTanusa paboueii nporpaMMsl

HOuctuninaa JETAJIN MAIIIMH 1 OCHOBBI KOHCTPYUPOBAHMUS sBnisieTcst AUCLUUATIIMHON
o0sA3arelbHON yacTu O10Ka 1 mporpaMMbl MOATOTOBKM IO HampasieHuto 24.05.06 Cucmembl ynpaeneHus
femamenbHbIMU annapamamu. JWACUWTIIMHA peanu3yeTcss Ha ¢akynerete M MHbOpMaI[MOHHBIX U
ynpasmstoufux cuctem BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadenpoit 18 CUCTEMBI TTPMIBOOB,
MEXATPOHUKA N POBOTOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-3 criocobHOCTh  pa3pabarbiBaTb  HOPMATUBHO-TEXHUUYECKYIO  JTOKYMEHTAI[UI0, CB3aHHYIO C
ripoche CCHOHATLHOM [1esITe/TbHOCTHIO.

CofepkaHre JWUCOWITUIMHBL  OXBaThbIBaeT KpPYr BOTMPOCOB, CBSI3aHHBIX C  pa3paboTkod, pacueTom,
KOHCTPYMPOBAaHHEM U BBITYCKOM KOHCTPYKTOPCKOM JOKYMEHTAl[iH JeTajiel, y3/0B, MEXaHH3MOB U Iepejau
TIPUMEHSIEMBIX B MEXaTPOHHBIX U POOOTOTEXHUUECKUX YCTPOHCTBAX.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOAWTCS B IUCKPETHbIE BpeMeHHbIe MHTepPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOIMPOCHI /ISl TEKYIIIETO KOHTPOJIS;
¢ BOMPOCHI TI0 pa3fieny;
e KypCOBOW IPOEKT;
e KOHTpOJbHas pabora;
e BOMPOCHI K 9K3aMEHY.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TpeyCMOTPeHbI JIeK[IMOHHbIe 3aHATHs (34 4.), mpaktudeckue 3aHsaThs (17 4.), camocTositenbHast paborta
ctyzeHta (93 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
JETAJIN MAIIIH 1 OCHOBBI KOHCTPYUPOBAHUS

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboTbI Pexkomenjyemas 1ureparypa prg(::v;xocm,
Paspen 1. O6uue NpUHIMIIBI KOHCTPYHPOBaHHUS.
H. A. bunpgrok, C. . Kaparywwum, I 1.
IMToaroToBKa K npakTU4deckoMy 3aHaTHIO. | Masbimes. . Jetanu mawua: CI16.: TTonuTtexHuka,
[ToaroToBKa OTBETOB Ha BOMPOCHI T10 2015 (I'masa 1) 5
paszenam. M. H. WBaHoB, B. A. ®uHoreHos. . [leTani MallvH:
Mockga: FOpaiit, 2022 (I'naBa 2)
Wtoro no pazzeny 1 5
Pa3pen 2. OcHOBBI pacuera ¥ IPOEKTUPOBAHUA AeTasieill M y3/10B MalllMH.
. JeTany MaIlvH ¥ 0CHOBBI KOHCTPYHMPOBAHMUS:
IToaroroBkKa K NpakTU4YeCKOMY 3aHSTHIO. Mocksa: FOpaiit, 2021 (I'nasa 2)
[ToproroBka OTBETOB Ha BOINPOCHI 10 H. A. bunsgrok, C. W. Kaparywun, I 1. 7
paszenam. Mauspimes. . Jetanu mawwua: CIT6.: TTonutexHuKa,
2015 (I'masa 3.2)
Wroro no pa3geny 2 7
Paszgen 3. CoeguiHeHUsA JeTajied MalliH. Pa3beMHbIe coefHHeHH.
H. A. bunpgtok, C. W. Kaparywun, I .
Maurpiies. . Jetanu Mamua: CIT6.: TTonmuTexHuKa,
[ToproroBka K NpakTU4YeCKOMY 3aHSITHIO.
2015 (I'naBa 4)

[TogroroBka 0TBETOB Ha BOIIPOCHI IO 8

JI. A. Anppuenko, b. A. Baiikos, 1. K. I'anynuu. .

PASACTIAM. Heram mammn: M.: U3p-80 MI'TY um. H. 3.
baymana, 2014 (I'naBa 5.2)
Wrtoro no pasgeny 3 8
Pa3pen 4. CoepuHeHus perasied mamuH. Hepa3nemHbIe coefuHeHHs.
M. H. VBaHoB, B. A. ®uHoreHoB. . [JeTanyd MallvH:
[ToaroToBKa K NpakTH4YeCKOMY 3aHSITHIO. M.: Beici. mik., 2007 (I'maBa 4)
IToaroroBka 0TBETOB Ha BOIIPOCHI 110 H. A. bunsgrok, C. W. Kaparyuun, I 1. 8
paszesnam. Manbiues. . Tetanu Maumn: CII6.: TTommMTexHuKa,
2015 (I'naBa 7)
Wrtoro no paspeny 4 8

Pa3gen 5. MexaHnueckue nepegaun. 3y0uarbie MeXaHU3MbL.

H. A. bunsgrok, C. W. Kaparywun, I 1.
Marbiiies. . [leranu marud: CIT06.: TTonurexHuKa,
2015 (I'masa 5)

HO/:[FOTOBKH K ITPAKTHYEeCKOMY 3aHATHIO.

TTo/roTOBKA OTBETOB HA BOMPOCEI 110 A. B. Tronses, B. I1. 3Be3gakos, B. A. Baruep. . 8
pasenam. Perienue 3apay Heram marmH: CaHkr-IletepOypr: Jlans, 2021
(I'naBa4)
Wroro no pasgeny 5 8
Pazgen 6. ®puknyioHHbIe Nepejayd U BapuaTophbl.
[ToproroBka K rpakthueckomy 3aHsATvio. | A. B. Tronses, B. I1. 3Be3nakos, B. A. Barnep. . 8
[ToaroroBka 0TBETOB Ha BOTPOCHI MO Hetanu matus: CII6.: Jlanb, 2018 (Pa3gen3.2)
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paszenam. H. A. Bunparok, C. W. Kaparymws, I [1.
Manbiues. . Tetanu Maumn: CI16.: TTommTexHuKa,
2015 (I'naBa 7)
Wrtoro no paspeny 6 8
Paspen 7. PemeHHbIe nepejayn.
H. A. bunparok, I. 1. Maneiues, B. H. Paxxukos. .
Heramu maumna: CI16.BT'TY "BOEHMEX" um. .
[logroroBka K MpakTU4YeCKOMY 3aHATHIO.
IToaroroBka OTBETOB Ha BOIMPOCHI MO . Yerurosa, 2013 (I'iasa 8) 7
JI. A. Auppuenko, b. A. Baiikos, 1. K. T'anymmu. .
PASACIIAM. Heram mammn: M.: U3a-s80 MI'TY um. H. 3.
Baymana, 2004 (I'naBa 6)
Wroro mno pasgeny 7 7
Pazpgen 8. Ilennbie nepegaun.
M. H. UBaHoB, B. A. ®uHoreHoB. . [lerany MallvH:
[ToproroBka K NpakTU4YeCKOMY 3aHSITHIO. M.: Boiciu. uik., 2007 (I'naBa 6)
IToaroroska 0TBeTOB Ha BOIIPOCHI 10 H. A. bunprok, C. W. Kaparywun, I 1. 7
paszenam. Marbiiies. . [etanu Mamud: CIT0.: TTonurexHuKa,
2015 (I'masa 4)
Wroro no pasgeny 8 7
Pa3zpen 9. Ilepegaun BUHT-ravka.
M. H. BaHoB, B. A. ®uHoreHos. . [lerany MalluH:
IToaroroBka K rpakThueCKOMYy 3aHATHUIO. M.: Beiciu. wik., 2007 (I'naBa 8)
[ToaroroBka OTBETOB Ha BOIMPOCHI MO B. H. Kygpssues. . [leranu MamuH: J1.: 7
paszesam. MamvHocTpoeHue. JleHuHrp. ota-Hue, 1980 (I'nas
11)
Wroro no pa3geny 9 7
Pa3zgen 10. Baabl 1 ocu.
I1. H. Yyaes. . [leranu mMalllvH B IpuMepax U
[MoaroroBka K rpakThyeckomy 3aHsaTuro. | 3afauax: Crapeiii Ockon: THT, 2021 (I'naBa 5)
IToaroroska 0TBETOB Ha BOIIPOCHI 110 H. A. bunearok, C. 1. Kaparymwun, I [1. 8
pasfenam. Manbiues. . Tetanu MaumH: CII6.: TTommTexHuKa,
2015 (I'masa 12)
Wroro no pasgeny 10 8
Pa3pen 11. OnopHbIe yCTpPoOMCTBa.
. JeTanu MaIllvH ¥ 0CHOBBI KOHCTPYHPOBAaHUS:
[ToaroroBka K rpakThueCKOMY 3aHSATHUIO. Mockga: FOpaiit, 2021 (I'1aBa 10)
IToaroroBka 0TBETOB Ha BOIPOCHI MO JI. A. Auapuenko, b. A. Batikos, U. K. I'anynmuu. . 8
paszenam. Heramu mawmn: M.: U3g-80 MI'TY um. H. 3.
Bbaymana, 2014 (I'naBa 11)
Wroro no pa3geny 11 8
Pazpen 12. Ynpyrue ssiemeHTbl. My ThI
H. A. bunsgrok, C. W. Kaparyuun, I 1.
IMoAroToBKa K MPAaKTHUeCKOMY 3aHATHIO. | MasbimeB. . letamu mamyH: CI16.: [TonuTtexHuKa,
[ToproroBka OTBETOB Ha BONPOCHI 10 2015 (I'naBa 13) 12
paszenam. I1. H. Yuaes. . [letasu MalllvH B [IpyMepax 1
3agauax: Crapeiit Ockon: THT, 2021 (I'maBa 8)
Wroro no pasgeny 12 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JETAJIN MAIIIH 1 OCHOBBI KOHCTPYUPOBAHUS

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e BOMPOCHI 10 paszieny;

e KypCOBOM ITPOEKT;

e KOHTpOJ/bHast paborTa;

¢ BOMPOCHI K 3K3aMEHY;

* 9K3aMeH.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

Bonpocsl Ans TeKyiero KOHTpPOoJist
Cemecrtp 5, Pazgen 1, Cemectp 5, pasgen 4, Cemectp 5, pasgen7.
* [IpuBenensl B YMK AUCLUTIIMHBI

Bomnpocs! o pasgeny
Cemecrtp 5,pa3gen 2, CemecTp 5, pa3zen 5
* [IpuBenensl B YMK AUCLUTIIMHBI

KypcoBoii npoekT

(Cemectp5 pasgen 3, Cemectp 5 pasgen 8, Cemectp 5 pa3fen 10, Cemectp 5 pazgen 12):
* TeMbI KypCOBBIX POEKTOB:
[IpoekTHpOBaHKe 37eKTpOMeXaHUueCKOro MPUBO/A C KOHUUeCKO- LIUIMHPUUYECKUM pelyKTOpoM (110
BapuaHTaMm); [IpoekTrpoBaHue 3/1eKTpOMexXaHuueCKOro IPUBO/a C UePBSIUHO- LIWJTMHIPUUECKHUM peiyKTOPOM
(o BapuaHTaMm).
Odopmnenne KII- B cootBercTBUM C [TonoxkeHreM 0 KypcoBbIX mpoekTax B BI'TY. TpeboBanwus,
nipebsIB/IsieMble K 00yYaroLMMCs B X0/ie 3all{UThl: 3HaHKsI TEOPETHUYEeCKOT0 MaTeprasa, yMeHHe TPaMOTHO |
SICHO C(hOpMy/IMpPOBaTh U3/1araeMblii MaTepyas ¥ OTBEThI Ha BOPOCHI.

KouTponbHas pabora

Cewmectp 5,pasgein 5, Cemectp 5, pasgen 9.
* [lepBas koHTpO/BHAsI paboTa (110 BapMaHTaM) COCTOUT B POYHOCTHOM pacueTe 3aZlaHHON KOHCTPYKLIH.
Bropast KoHTposibHast paboTa (1o BapyaHTaM) COCTOUT B OTIpeZie/ieHre reOMeTprUyieCKUX TTapaMeTpoB
nepefaun. ITosHOe pellieHure 3a/jauu oljeHrBaeTcs B 5 6asios. OrjeHka cHwkKaeTcs Ha 0,5 basiia rpu
Hebpe>kHoM odopmieHny; Ha 0,5 6ana mpy OTCYyTCTBHM MOSICHEHUH K I1araM peliieHusi; Ha 1 6ani npu
peIIeHrH € OIIMOKON B BEIUMCIEHUH.
VToroBas orieHKa 3a KOHTPOJIbHYIO PaboTy - OTJIMUHO-TIPU CyMMe 6aioB He MeHbllle 5, XopoIio- oT 4 1o 4,5,
Y[ OBIETBOPUTEJILHO- HE MeHee 3,5.

Bompocsl K 3K3aMeHy
Cewmectp 5, pasgen 12.
* [lepeueHb BOMIPOCOB K 3K3aMeHy IpuBeZieH B Y MK aucuuninHel

JK3aMeH

Cemectp 5.
* JK3aMeH MPOBOJUTCS B YCTHOM WJ/IM MUCEMEeHHOM (opMe 10 OustieTaM, CoZiepsKalux 2 BOIpoca, Bpemst Ha
MIOArOTOBKY OTBeTOB- 20 MUHYT. I1py NIpaBU/IbHBIX Y NIO/IHBIX OTBETax OLleHKa OVIMYHO. Eciiv oTBeT
HeTIO/HBIH, TIperojaBaresib 3alaéT AOMOMHUTe/IbHbIe BOMPOChl. [1py paBUIBHBIX OTBETaX Ha BCe BOMPOCHI-
OL|eHKa OTVINYHO, B IPOTUBHOM CJIyuae, eC/v NPaBUIbHBIX 0TBeTOB Oos1ee 80%- orjeHKa xopoto. [Is
TIO/Ty4€eHUs] y/I0B/IETBOPUTEbHOM OL|eHKH HY>KHO IIPaBUWJIbHO OTBETUThL He MeHee ueM Ha 60% BOMpOCOB.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Bormpocs!
3 5 Pazgen 1. O0uiye NPUHIUIIBI 1 6 4 2 5 6 ISt
KOHCTPYMPOBaHMSI. TeKyI1lero
KOHTPOJISA
Paspen 2. OcHoOBBI pacuera 1
. Bormpocs! o
3 5 |mpoekTUpoBaHMSA JeTa/ied U y3/I0B 13 6 4 2 7 8
pasgeny
MaIlliH.
3 5 Pazpen 3. CoeguiHeHHs JjeTasiei 12 4 2 2 8 10 Kypcosou
mamuH. Pa3seMHbIe coeiHeHMSI. MPOEKT
Bormpocsl
3 5 Pazpen 4. CoegriHeHUs JjeTasiei 10 2 2 0 8 9 ISt
mamuH. Hepa3semHbIe coeiHHEHMSI. TeKyIllero
KOHTPOJISL
KontposnbHas
3 5 Pazgen 5. MexaHuueckue nepefadu. 17 9 6 3 8 13 pabora,
3y0uarble MeXaHU3MbL. Bonpocs! o
pasgeny
3 5 Pazgen 6. ®pukiyioHHbIe niepejavyu 12 4 2 2 8 8 Bomnpocs! o
Y BapuaTopsbl. paszeny
Bornpocsl
LIS
3 5 |Pa3gen 7. PemeHnHble nepeaaun. 9 2 2 0 7 8
TeKyI1lero
KOHTPOJISL
Kypcogoii
3 5 |Paspgen 8. Ilennble nepegaun. 11 4 2 2 7 8 TIDOEKT
3 5 |Pa3pen 9. Ilepegaun BUHT-raika. 9 2 2 0 7 7 KourporHas
pabora
3 5 |Pa3pgen 10. Banbl 1 ocH. 12 4 2 2 8 7 Kypcogoit
TPOEKT
3 5 |Pa3pen 11. OnopHbIe YCTPOMCTRA. 10 2 2 0 8 9 Boripocet 1o
paszeiny
Kypcosoii
3 5 Paspen 12. Ynpyrue sjieMeHTEL. 18 6 4 7 12 7 IIPOEKT,
Myd¢TbL. Bomnpoce! K
9K3aMeHy
Bcero 3a 5 cemectp 144 | 51 | 34 17 93 100
Bcero mo AuCIUILIHHE 144 | 51 | 34 17 93 100
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Kputepuu oneHuBaHus

OIIK-3

Nel
Ne 2

Ne 3

No 4

Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omKkpbimoz2o muna:

['nmyOuHa MIMTOHOYHOTO Ta3a Ha Bajly BBINOHSAETCST PaBHOM....

OnpezennTe BeJTMYUHY MOZY/IS 3allell/IeHUsT M Tapbl [UWINHAPUYEeCKUX 3BOJIbBEHTHBIX
3y6uaThIX KOMEC, eCc/Ti MEXKOCeBoe paccTosHue A paBHO 45MM. Hamvcars hopmyny st
pacueta 1 oTBeT (umdpoii). Uncsa 3yobeB konéc Z1=30, Z2=60.

OnpegennTe NepefaToTHO: OTHOMEHNE U YepPEAUHOH Depegawr. UHCI0 SYOBSE
Eomeca £y =73, uHeao saxogos 9epEira £1=2. Hanmcats dopuyay 401 pacuseIa H
OTEST (OEGpoH).

OnpegennTs NepeJaTouHOE OTHOMEHHE ), PEIVETOPA, KHEEMATHUECES CXeMa
KOTOpOTD NpedcTabieHa Ha pucyake. Hammcats dopuyTy oma pacdera H OTEET
(mrdpol, oEpyTIRTE g0 gecaThx). Z1=13, Z=30, Z;=28, Z4= 36, Z; =12, 2; =

12
BXon T %
——n

—_,— ¥

TZ —
— BERIXO/T
- £ T z; —
' —
BuHTOBasA TUHUS IWJTUHPUYECKOH pe3n0bl TIpe/ICTaB/IseT COO0M pu

pa3BepTKe eé Ha MockocTy. (Hamuimmre npomnyiieHHbIe C/I0Ba)

[ITrdhTOBBIE COETUHEHUS TTPeAHA3HAYEHBI [IJI...

[MoxBwkHOCTE AuddepeHIHaIbHOrO MexaHH3Ma paBHa (1[udpoii)

B IIMOHOYHBIX COeIMHEHUSX INTOHKA UMEET BU[, ....

CeapHble coeiiHeHus (11BbI) 110 B3aUMHOMY PaCIIO/IOXKEHUIO COeUHSIEMBIX JleTaei
JeJIITCS Ha CJIe/TyTOLIHe TPYTIIbI:

Inst obecrieyenus: COOPKU TIaHeTapHBIX Tlepejad Heo0X0AMMO COOJTFOATE CeAYOIHe
yCJIOBUS;

Bonpocbl 3akpbimoeo muna:

ITpOEKTUPOBOUHBIN PACUET BBITOTHSAETCS,

KOT/Ia 110 OKK/IaeMbIM Harpy3KaM C YU4eTOM /IOy CKaeMbIX HarpshkeHUH BHIOMpaeTcs
Marepuai JeTajeu.

KOT/[a 10 O>KHUJaeMbIM Harpy3Kam Orpe/ie/isiFoTCs TeoMeTpUUeCKre rlapaMeTphl ieTaei.

KOrja U3BeCTHAa BCA "FEOMETPI/IH" AeTa/iM U MaKCHUMaJ/IbHbIE€ Harpy3kKH, a C yqéTOM
CBOICTB MaTepHaJ/ia OIpene/sdstoTCad MdKCHMMaJ/IbHbI€ HallPps>KeHK A, KOTOPbIE€ AO/DKHBI
OBITh MEHbIIIe [0ITyCKaeMbIX

KOTJja 110 O’KMZ,aeMbIM Harpy3kam, C yU6TOM CBOIMCTB MaTepHasia OIpeZesisitoTCs
reoMeTpUuecKre rapameTphl eTasnei.

ITpu onpesenieHNH 0MyCKaeMBIX HAaMPsDKeHU, n - k03¢ HULMeHT 3armaca 00bIYHO
TIPUHUMAETCsI

1,2< n<2,5
2<n<3
1< n<2

25<n<35
B mrudToBOM coefuHeHNH IITU(T PaCCUUTHIBAETCS HA

cpes
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Ne 4

Ne 5

Ne 8

Ne 9

pacTshKeHHe
cMsATHe

©KaTus
Kaxkoe 13 niepeunic/ieHHBIX COeAMHEHHH SIB/SIeTCST pa3bEMHBIM?

CoefiiHeHe C HaTSITOM
InuueBoe
[TastHHOE

KnenanHoe
B 3ybuaTo-pemMeHHOI niepeziaue

MMeeT MeCTO YTIPYToe CKOJIbKeHHe
HUMeeT MeCTO YIPYTroe, TeOMETPHUUECKOe CKOJIbXXEHHUE U OYKCOBaHUE
“MeeT MeCTO YIIpYyroe ¥ reoMeTprUUecKoe CKOIbKeHUe

CKOJIb)KeHHe 1 OyKCOBaHHe OTCYTCTBYET
B Kakux ciyJasix B 3y0UaThIX repefavyax MCHOJIB3YIOT MPSIMO3yOble Kosieca?

Ipy HEBLICOKMX M CPEHUX CKOPOCTSIX, KOT/la AUHAMIUe CKHe HarPy3KH OT HETOUHOCTH
W3TOTOBJIEHUS HEBEJTUKH, B MJIAHETAPHBIX, OTKPBITHIX Tlepe/jadax, a Takxke TIpH
HE0OXO/IMMOCTH 0CEBOTO MepeMelleHus KOJIEC.

KOF,Z[EI HEO6XO,E[I/IMO obecrneunTsb 6OJILLHy1-O I/IaBHOCTBb XO/a repeaadn.
Kor/:[a HGO6XO,£[I/IMO 00eCITeynThb MOCTOSTHCTBO repeaaTouyHoro yuciia repeaadyu.

ITpu BBICOKUX YTJIOBBIX CKOPOCTSIX BpalljeHUsl.

B oropax ckosbKeHusl, TIPU KUJIKOCTHOM TPEHHH, C yBeJTMdeHHeM CKOPOCTH B3aMMHOTO
riepeMelieHus Aetaseii Ko3hOUITMeHT TpeHUs

3HaUUTE/IbHO YMEHbBIIIAETCH
He3HAUYUTe/JIbHO YMeHbIIaeTC s
HE3HaUUTEe/IbHO YBe/IMUHNBACTCsA

OCTaéTCs TTI0CTOSIHHBIM
ITyist uero HeoOXOAUM CemapaTop B MOAIIUITHUKAX KaueHUs ?

[J151 CHYDKEHUSI CUJT TPEHUsI MeXXy Te/laMu KaueHMsl M KoJIbLiaMM IOAIIIUITHUKA
(Hapy>KHBIM ¥ BHYTPEHHUM).

[JId CHW)KeHUS BU 6p0&lKTI/IBHOCTI/I

AJis n30e)KaHUg HEHY>XKHOT'O KOHTAKTd TeJI KaueHUsd APYT C APYyTr'OM U PABHOMEPHOI'O
pacripefie/;ieHrs UX 110 OKPY>KHOCTH.

[J151 OXJIKeHUsl TIOAIINITHAKA
B kaxoM noAIMIHYKe KaueHus: JelicTByeT BHYTPEHHSIS 0ceBast Cuila S IIpu

pazvanbHOM Harpy3ke Fr?

PonvkoBOM KOHMUECKOM

PonrKoBOM C KOPOTKUMU LIM/IMH/IpPUYeCKUMU POHKaMU
CBOEHHOM POJIMKOBOM C(hepruyieCcKoM

[ITapuKoBOM pajjiajibHOM OZHOPSIAHOM
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Ne 10 Kakue mydTh! siBrsitorcst 3ppeKTHBHBIMI Hepa3pyLlaroMMUCS TIPeA0XPAHUTESMU JI7Is
3aIUThI MAIIWHBI OT AMHAMUUeCKUX Teperpy3ok?

KomrnieHcupytoripie My@TbI
OPUKIMOHHBIE MY(PTHI
[TogBusKHBIE MYy(DTHI

Ynpyrue MyQTbl
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