MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

OOKYMEHT MNOANNCAH
QNEKTPOHHOW NOAMUCHIO

b1.0.27

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Mexanuka. /leTajim MaliuH ¥ OCHOBbI KOHCTPYMPOBAHUSA

(Haumenosanue OUCYUNIUHbL)

110 HalIpaBJICHUIO IOATOTOBKHU
13.03.03 DHepreTruueckoe MallIMHOCTPOEHHE

HaIpaBJIEHHOCTH (TIPOdUIIB)
JIBUraTenpHbIe YCTAHOBKU OCCIMIIOTHBIX MOOHMIIBHBIX CUCTEM

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2026
O6mras TpynoeMkocTsb: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 5
dopMa KOHTPOJISL | DK3aMEH HTroro

Bun 3ansiTuit
Jlekmn 4 4
JlaGopaTopHble
IIpakTHueckue
PykoBoacTBo
IIpomexxyTouHas arrectaus 0,35 0,35
KonraktHas pabota 4,35 4,35
CamocrosTenbHas pabora 203 203
KoHTpoan 8,65 8,65
Hroro 216 216




Pabouyto mporpammy coctaBui(u):
Crapmmii npenogasarens [Tyrees [1LA.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyTcTBYET

\% Penensent

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoOrOo 1ana
HAIpPaBIIEHUS OJITOTOBKU
13.03.03 DHepreTuyeckoe MaIMHOCTPOEHUE

Cpok neiicTBus padoueil nporpaMMsbl AUCUMILIMHBI 10 «31» aBrycra 2030 r.

COI'NTACOBAHO

3aBenyrouiuii kadeapoit
«MHCTUTYT OECTUIIOTHON aBUAIIMU U OECIIIOTHBIX MOOHMIIBHBIX CUCTEM)

« _» 20 T. A.A. llleBmoB
(noonucs) (A.0. ©amunus)

YTBEPXIEHO

Ha 3acemanuu xadeapsr
«[IpuknangHas MexaHuKa U HUH)KEHEpHas rpaduka

(mporokon 3acenanus Nel ot «4» centsiops 2025 r.).



1. LHeab ocBOeHUSI AUCHHUILINHBI

Lenp — rucxoas U3 3aJaHHBIX YCIIOBUH pa0OTHI JeTaiel U Y3JI0B MAaIlliH, YCBOUTH METO/IbI,
HOpPMBI U TIpaBWJIa UX MPOEKTHPOBaHUS, oOecreunBaronue BeIOOp MaTepuana, Gpopm, pasmepos,
CTENEHU TOYHOCTU U KauyeCTBA MOBEPXHOCTH, a TAKKE TEXHOJIOTUU U3TOTOBJICHHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICL[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6&3preTCSI JaHHasg JUCHHUIIIIMHA:
((I/IH}KeHepHaH l"pa(i)I/IKa», «Bricmras MareMaTtukay, (<(DI/I3I/IKa)), «MaTepI/IaJ'IOBeI[eHI/Ie 1 TCXHOJIOI'usA

KOHCTPYKLIMOHHBIX ~ MaTrepuanoBy, «MexaHuka. TeopeTudeckas MexaHuKa», «MexaHHKa.
ConpotuBneHue MarepuaioBy, «MexaHuka. Teopuss MEXaHU3MOB U MallIH.
JIMCUMIUINHBL, 11  KOTOPBIX OCBOEHME JaHHOM JUCHMIUIMHBI HEOOXOIMMO  Kak

npeamecTByromiee: «MoOmipHas poOOTOTeXHUKAY, «HKEeHepHas MOAroToBKa. becuioThey.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dDopmupyeMbie U HNuauxaropsl
KOHTPOJIUpYeMble AOCTHKEHUS Ilnanupyemsle pe3yJibTaThl
KOMIeTeHIHH KOMIeTeH Ui o0yueHus
(K01 1 HAUMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)

- CnocoOeH npUMEeHATh OIIK-3.2 [Ipumensier | 3Hath:
COOTBETCTBYIOIINH (PU3MKO- | MATEeMaTHYECKUN ammapar | e OCHOBHEIE KpUTEpUU
MaTeMaTHYeCKUH anmapar, | TeopHs (GyHKIUH | paboTOCHOCOOHOCTH JeTanei
METO/IbI aHAIN3a U HECKOJIbKHX IE€PEMEHHBIX, | MaluH  (IPOYHOCTh, IKECTKOCTD,
MOZJACINpPOBaHMA, TCOpUHN (GYHKUUH | ©3HOCOCTOMKOCTD, TEIIOCTOMKOCTD,
TEOPETUYECKOTO H KOMILIEKCHOTO BUOPOYCTONYNBOCTH) u
HKCIEPUMEHTATBHOTO MIEPEMEHHOTO, TEOPUHU | MATEMATHYECKUE MOJCIH I WX
UCCIIEIOBaHUS TTPH PSIOB, TEOPHH | OLICHKH;
peleHnn nuddepeHIranbHbIX .
npodecCHOHANBHBIX 33J]a4 | ypaBHEHUN ° METObI pactcta

(OTIK-3)

HampspkeHud u  nedopMauuii B
JEeTAIAX;

. Croco0bl pacyé€Ta TUITOBBIX
coeMHEHUI (OONTOBBIX, CBAPHBIX,
HIMOHOYHBIX, IITUIEBBIX) U MIepeaay
(3yOuathIX, YepBAYHBIX, PEMEHHBIX,
[EMHBIX) C MPUMEHEHUEM arapara
TEOPHUH YIOPYTOCTH "
MaTeMaTUUEeCKOro aHaIIM3a.

YMeTs:

. MPUMEHATh METOJbl TEOPUHU
(GYHKIIUH HECKOIBKHX TMEPEeMEHHBIX
IS a”anusa HANPSKEHHO-
ne(OpMUPOBAHHOTO COCTOSIHUS
JIeTaJIcH;

. HCIIOJIb30BaTh CTEIIEHHBIE U
TPUTOHOMETPUYECKUE PSAABI  TIPU
pelleHnn 3a7a4 CTaTH4YeCKOW |

YCTaHOCTHOﬁ IMPOYHOCTH;




dopmupyeMbie U HNuaukaTopsl
KOHTPOJINpyeMble AOCTHKEHUSI Ilnannpyemble pe3y/bTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0y4eHust
(K01 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)
o MOJIeJIPOBaTh

MEXaHUYECKUE CHCTEMbI JeTalieit
MalluH c MTOMOIIIbIO
muddepeHIaTbHBIX ypaBHEHUH
(manpumep, JUTS BAJIOB,

MOJIIIUITHUKOB, MY(T).

Bnanern:
) HaBBIKAMU BBIIIOJTHEHUS
MPOCKTHBIX u MIPOBEPOYHBIX

pacy€éToB  AC€TAJIEW U Y3JIOB
(pe3bOOBBIE  COCIMHEHHMS,  Ballbl,

HOJIIATTHUKA Ka4eHUs "
CKOJBKCHMSI) Ha TNPOYHOCTH U
KECTKOCTD AHATTUTUYECKUMU
METOJaMU;

o METOAaMU YHCJIEHHOTO
pelieHus g depeHIraIbHBIX
ypaBHEHUI pu pacuére
JTMHAMAYECKHX Harpy3ox B
MAaIIHHOCTPOHUTEIBHBIX
KOHCTPYKLUSX;

o npuémamu OLIEHKHU
CXO/IUMOCTH psioB npu

ONpPEACIICHUN 3alacoB MPOYHOCTH
JIeTaJIel CII0KHON T€OMETPUU.

- Crioco6eH paccuuThIBATh
HIIEMEHTHI YHEPTETUIECKUX
MaIlliH ¥ YCTaHOBOK C
Y4ETOM CBOWCTB
KOHCTPYKLIMOHHBIX
MaTepHasoB,
JUHAMUYECKHUX U TEIJIOBBIX
Harpy3ok (OITK-5)

OIIK-5.3. JlemoHCTpUpyeT
3HaHUE OCHOBHBIX TPYIIII
JeTanei 1 MEXaHU3MOB,
WCTIOJb3yEMBIX B
HHEPreTUYeCcKOM
MaIIMHOCTPOCHUH U
MIPOBOJIUT UX PacUeThl

3HaTh:

e KJaccuduKanuio u
Ha3HAuYEHHE OCHOBHBIX
IpynIn  JeTajed  MalllHH:
COEIMHEHMUS, nepeaadu
(bpukumoHHble, 3yOYaThie,
YEepBSYHBIE, PEMEHHBIE,

IEMHbIE), BaJIbl W  OCH,
MOIIITUITHUKHU, MY(THI,

e CBOHCTBa KOHCTPYKIITMOHHBIX
MaTepuasoB (CTaau, YyTyHbI,
IIBETHBIE CILJIaBBbI,
KOMIIO3UTBI) M WX BIIMSHHE
Ha HECYIIYI0 CIOCOOHOCTh
JeTalied TpPU  CTaTHYECKHUX,
NEPEMEHHBIX U  TEIJIOBBIX

Harpy3kax;
e  METOAbI pacuéra Ha
KOHTAKTHYIO MIPOYHOCTb,

I/I3TH6HYIO BBIHOCJINBOCTB,




dopmupyeMbie U
KOHTPOJINpYyeMble
KOMIETeHIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHUSI
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3y/bTaThl
o0y4eHust

M3HOCOCTOMKOCTH n
TEIIIOCTONKOCTh IS
neranei SHEPTeTHYCCKUX
MallInH.

YMmers:

e BbIOMpATh MaTepuabl
JeTaled ¢ y4€ToM yCIOBUH
paboTbI (Temmnepatypa,
arpeccuBHOCTb cpenpl,
LIUKJIMYHOCTb Harpy3KH);

e BBIIOJHATH  [POYHOCTHBIE
pacy€Tsl 3y0uaThIx 51
YEpPBAUYHBIX IIepenad, BaJloB,
INOJIIUIIHUKOB € y4€ETOM
JUHAMHYECKUX U TEIUIOBBIX
(daxTopoB;

e OIICHUBATH 3amac MPOYHOCTH
JeTald TP  COBMECTHOM
NeicTBUM U3rnbda, KpydeHus,
paCTsKEHUS-CKATHSL.

Bnaners:

e HaBBIKAMU pacuéra
OCHOBHEIX napaMeTpoB
IeTajlel  MamuH ~ OOIIero
Ha3HAYEHUS (Momyns
3alleIICHMS, MEKOCEBOr0
paccTosiHUS, JTUAMETPOB
BaJIOB, noabop
TIOIITUITHUKOB)
AHATUTUYECKUMU 51

YHUCJICHHBIMU METOdaMM;

e METOJAMH MPOBEPOYHOTO
pacuéra  COEIMHEHUW U
rnepeaad Ha CONPOTHUBIICHHE
YCTaJIOCTH U KECTKOCTH;

e Tpu€MaMu OLIEHKU
JIOJITOBEYHOCTH JIETAJIEU TPU
TIEPEMEHHBIX pexuMax
Harpy>keHus (IUKIOTPaMMBEI,
SKBUBAJICHTHBIE HATPY3KH).

- Crioco6eH mpoBOIUTH
U3MepeHus: GU3NYECKUX
BEJIMYHH, OTNPEIENIIONNX
paboTy PHEPTrEeTUIECKUX
MamuH 1 ycraHoBok (OITK-

OIIK-6.2 Beimonssier
n3MepeHus: GPU3NYECKUX
BEJIMYHUH, 00pabaThIBaeT
pe3yJIbTaThl U3MEPEHUN U
OLICHMBAET NOTPEIIHOCTb.

3HaTh:

e METOAbI HU3MepeHus
TEOMETPUUYECKUX
rapamMeTpoB neranei
(TuHelHbIe pa3Mepsl,




dopmupyeMbie U
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(KoJ1 1 HAMEHOBAHUE)

HNuaukaTopsl
JOCTHKEHHS
KOMIIeTeHIN i
(KoJ 1 HANMEHOBAHME)

Ilnannpyemble pe3y/bTaThl
o0y4eHust

6)

OTKJIOHEHHS  QOopMBI U

pacroioKeHus,
HIEpPOXOBATOCTh
IIOBEPXHOCTH);

e  CIOCOOBI U3MEpEHUS
MEXaHHUYECKUX BEJINYHMH
(TBEpIoOCTH, npenena
TEKy4YECTH, BSA3KOCTH
paspyienus, kodhduimenrta
TpPEHMUS);

e mpubopel U 000pyIOBaHHE
JUIsL  KOHTpOJIsl BHOpauuu,
TEMIEpaTypbl, 3a30pOB U
HATSATOB B y3JIaX MaIlIHH.

YMers:

e BBINOJHSTH U3MEpEHUs
MHUKPOMETpaMH,
IITAaHT€HIIUPKYIISIMH,
UH/IMKaTOpaMH 4acoBOI'0
TUIIA, npoHIOMETpaMH,
TBEPIOMEPAMU;

e 00pabaThiBaTh  pe3yJIbTATHI
MHOTOKPAaTHBIX ~ M3MEpEeHUi
(maxomute cpennee, CKO,
JIOBEpPUTENbHBIN  MHTEpBaJ,

HCKJIIOYaTh rpyobIe
IpOMaxHu);

e OLIEHUBATH MOTPEIIHOCTh
KOCBEHHBIX MU3MEpPEHUN
(mampumep, pu

OnpeIeTICHUN KpYTSLIETro
MOMEHTa 10 nedopmaiuu
Baja).

BmaneTs:

e HAaBBIKAMHM  HCIIOJIb30BAHMUS
W3MEpUTENBHON amnmaparypbl
(TaxoMeTphl, TEH30JaTYHMKH,
BUOpOMETpBI,  TEepMOIaphl)
JUIsL KOHTpOJIA TapaMETPOB
JeTane MalllnH;

e METOJaMM CTaTHCTUYECKOH
0o0paboTku pe3yJIbTaTOB
UCTIBITAHUN ~ O0pa3lioB |
HaTypHBIX JETAJICH;

e npuéMamu pacuéra




dopmupyeMbie U
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(KoJ1 1 HAMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHUSI
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3y/bTaThl
o0y4eHust

HOTPEIIHOCTEH npu
OTIpeNIeIeHu U

ko3 purmeHToB 3amaca
POYHOCTH o
IKCIEPUMEHTAIHHBIM
JTAaHHBIM.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

MpeI0XPaHUTENbHBIX My(]T

Bbamibl ®opMbI TEKYLIETO
N BPC/ KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3aean) . . Cemectp POC- | UHTepakTHB, 4. (HaMMeHOBaHMe
y4eOHoii padoThI (yueOHoli padoThI) 4.
JANC- OLICHOYHOI'0
TAHT cpeacrsa)
Monynbl Obmue | Jlex OO61re BOonpocsl MPOEKTUPOBAHUS 3 1
BOITPOCHI Cp neTaneu u y3noB MamuH. Kputepun 30
MPOEKTUPOBAHUS paboTOCIOCOOHOCTH
NeTaneu u y3JI0B
MalluH
Monyns 2. Jlex N3yueHne KOHCTPYKLIUU PeAYyKTOPOB. 3 0 Otuer 1o
MexaHndecKkue CP Pacuer nepenau: peMeHHOM!, IETTHOM, 30 maGopaTopHOi
nepeaavu LWJINHAPUYECKOH, KOHUYECKOH, pabote
YEpBAYHOU OTtuer 1o
[IPaKTUYECKOU
pabote
Monyns 3 Jlex Knaccugukarus Banos u oceif, 3 1 Oruer no
Bansl 1 ocu ITA KOHCTPYKTHUBHBIE Pa3HOBUIHOCTH, 0,35 MPaKTUYECKOM
CP MaTepHalbl, TepMooOpaboTKa. 30 pabote
Crnioco6s! ynmpouHeHusi. PacyeTs! Ha
MIPOYHOCTh
Monyis 4. Jlex Kpurepuu paborocrnocodHOCTH U 3 1
TToamumHUKH CP OCHOBHI pacuera. Pacuer 30
KayeHUs U MOJIIIMITHUKOB 110 TUHAMUYECKOH U
CKOJIB)KCHUSI. CTaTUYECKOH IPy30MOIbEMHOCTH.
MyhTsI HccnenoBanue paboThl




Cxema pacyera UTOroBoro 6ajia
Texyuuit pedTUHT (BCce 3aHATUS U MPOMEXYTOUHBIE TecThl) + Pe3ynbTaT uroroBoro tecra u Bee aenutcs Ha 2 + bb (eciu Bb npeagycmotpensr)

Bbaibl ®opMbI TEKYLIETO
N BPC/ KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3aean) . . Cemectp POC- | UHTepakTHB, 4. (HaMMeHOBaHMe
y4eOHoii padoThI (yueOHoIi paboThI) 4.
JANUC- OLICHOYHOI'0
TAHT cpeacrsa)
Monyns 5. Jlex OO0m1as XxapakTepUCTUKA U Ha3HAYEHUE 3 1
CoenuHeHue CP coequHeHni. CBapHble COEIMHEHUS. 29
neranen [TastHble coeuHeHMs. 3aKIICIOYHbIE
coequHeHus. Pe3p0oBble COeAMHEHMUS.
Kpenexubie getanu. CoenuHeHus
OosTaMy, BUHTAMH U IIHJIBKAMU.
Coenunenus c Hatsrom. LlInonounsle
coenuHenus. lInunessie coequHeHns.
Monyis 6. Jlex KoHcTpyrpoBanue npyxuH. 3 0
YcTpoiicTBa U1 CP Knaccuukanus npyxuH U ynpyrux 24
CMa3KU U aneMeHToB. HasHaueHue npyxuH u
YIIJIOTHEHHUS. YIPYTUX 3JIEMEHTOB U UX POJIb B
Ypyrue 3i1eMeHThI. KOHCTPYKLMHU MalvH. Marepuainsl.
KoHcTpynpoBanue KomnoHoBaHue cOOpOYHBIX €AUHUI]
KOPIIYCHBIX JeTaJIeh
Tecr W3y4yeHne KOHCIIEKTOB JIEKIIHIA, 3 30 0/100 Hrorosoe
Y4aeOHHuK MOJITOTOBKA K J1a00paTOpHBIM 0/0 TECTHPOBAaHUE
AHKETUpOBaHHE |3aHATHUSAM, BHIIIOJHEHHUE MPAKTHUYECKUX 0/0
[Tocemen. 3aH.  [3a7aHUM, TECTUPOBAHHE
Hroro:| 216 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

I[Ipu peamuzanuu  AucCHUIUIMHBL  (y4eOHOrO  Kypca) HCHOJB3YETCS  TEXHOJIOTHS
TPaAULIMOHHOTO OOydYeHHs — OpraHu3anus y4eOHOro mpolecca B By3e, BKIIIOYAIOIIAs JIEKINH,
NpaKkTUYEeCKHEe U 1JabopaTopHbIE paboThl, OCHOBaHHAS HA JIEKLIMOHHO-3a4€THOH (popmax oOyueHwus.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

3ansaTusa no aucuuiimHe «MexaHuka. Jletany MamMH U OCHOBBI KOHCTPYHUPOBAHUS IS
CTYJEHTOB BY30B IIPOBOJISITCSI B COOTBETCTBUU C YUEOHBIM IIIaHOM. AyauTopHasi paboTa CTyI€HTOB
[0/l PYKOBOJICTBOM IIpENojaBaTesiell OCYLIECTBIISIETCS B COOTBETCTBUM C PACIMCAHUEM B paMKax
JIEKIUHN U MPaKTUYECKUX 3aHATHI. B camocTosTensHy0 paboTy CTYAEHTOB BXOAUT Oojiee Tiy0oKoe
M3y4YEHUE TEOPETUYECKOr0 Marepuasia, MOJrOTOBKAa K IMPAKTHUUYECKUM 3aHATHSIM U BBINOJHEHUE
pacueTHBIX 3aJaHHi.

7. OneHoYHbBIE CPeACTBA

7.1. IIacopT OLEHOYHBIX CPECTB

Cenecr Koa koHTpOIMpYyeMoii KOMIIeTeHIM U HaumeHoBanme
P (WJIM ee 4acTH) OIIEHOYHOI0 Cpe/ICTBA
3 OIIK-13 Tecmosvie 3a0anus NeNe 1-549

Jlabopamopnwvie pabomuer NeNe [-2
Ipaxmuueckasn paboma NeNel-3
Bonpocuwl k sxzameny NoNe [-70

7.2.1. OtyeTsl N0 1a00pPaTOPHLIM padoTam
Tunosble NpuMepsbl 3a1aHUH

JlabopaTopnasi padora Nel «Onpenesienne ko3¢ puunenTa 1moJae3Horo AeiicTeus
HMJIMHIPUYECKOTr0 PeAyKTOpa

®opma otuera no 1adoparopHoii padore Nel
VcxonHble naHHBIE:

[Tapamerp Ne Bapuanra

Uwcino 3yOreB mectepHu 1-il crynenu 71

Yucno 3yobeB kojeca 1-if cTynenu 2

(v} *
Yucno 3yObeB 1mecTepHy 2-i CTYNEHU 71

(v} *
Yucno 3yObeB Kosieca 2-i CTyNeHU Z2

Me:xoceBo€e pacCTOSIHUE, MM

CTeneHb TOYHOCTH PEyKTOpa

Kunemarudeckas BA3KOCTb macijia, M2/C

HIupuna xoneca 1-it crynenu, mm by

Hlupuna xoneca 2-ii cryneHu, Mm by

O6opoTh! nBUTaTENs, 00/MUH

Twun ToAIMUITHUKOB

CrenuanbHbIA BOIIPOC:
UccnenoBats Bmusiaue Ha KI1J]




I{ens paboThr:
[Tpubops! 1 060pyAOBaHUE:
1. Pe3ynbTaThl 3KCIIEPUMEHTAILHOTO UCCIICTOBAHMS:
1.1. I'paduk «OxcnepumenTanbHas 3aBucuMocTsb KIIJ ot
TOPMO3HOTO MOMEHTa 72».
1.2. T'paduk «OxcnepumenTanbHas 3aBucuMocTsb KIIJ ot
4acTOTHI BpallleHUs JBUTATEN» IPU 3HAUEHUU TOPMO3HOT'O MOMEHTa 12
___Hwm.
1.3. I'paduk «IkcnepumenTanbHas 3apucuMocTh KIT/[ oT
TOPMO3HOI'O MOMEHTA 12 U (mapameTpa, yKka3aHHOTO B
CIEIIMAJIbHOM BOIIPOCE)».
2. AHaJIUTUYECKOE OIpe/IeTICHUE OPUEHTHPOBOUHOTO 3HaueHus K11/
peaykropa
n=mn;-n 1)
rae K — 4ucio 3arensieHuii B nepeaaue;
M — YUCIIO Map MOIIAITHIKOB B IIepeaye;
né‘ — KIIJI ogHOro 3anemieHus;
nﬁn — KII/I ogHO# mapsl MOAMIMITHUKOB.
KIIJ] penykTopa ¢ yueToM KOHKPETHBIX TapaMeTPOB:

n=n:-n-n-nkonl ®)

rae KII/] nepBoii 1 BTOpOil CTYIIEHEH:

I _ _ .Zl+ Zy .
m=1-02.252; ®
I_q1_qp.4%2%2
n=1-02-22 @

KII/I, ncnibIThIBarOIINI THIPABINYECKUE TIOTEPU B IEPBOM U BTOPOH CTYIEHSIX:

I 1 0,04‘dW1'bI . 2‘V1"V. 5
Nr=1-— T ’ ( )
1 Z1t 2,
n_ 1 0,04 -dy,q- by 2-Viv 6
nI‘ - - T* ’ * * " ( )
1 z1t 23

3/1ech KpYTAIIMEe MOMEHTHI Ha IECTEPHSIX:

*

* Z3 .
Tl - TTOpM ) Z_;, (7)
z
Tl = Tl* . _1 (8)
Z3
Ha‘-IaJ’IBHBIe I[I/IaMCTpBI meCTepeH:
2-a
dyyy = 20 9
wil Z1+ 2, ’ ( )
* 2 ay
= ) 10
wil ZI_'_ Z; ( )
OKPY)KHLIC CKOpOCTI/I B 3alICIIJICHUN:
T-Nni- dyq
V, = ——, 11
1 60 -1000 (11)
rac
* 2
Tl1 —_ Tll C . (12)

Z2
AHaJN3 MOJTYyYECHHBIX PE3YJbTATOB U BBIBOJIbI B BUJIE€ OTBETOB Ha CIEAYIOIIHE BOIIPOCHI:



1. Kak ornuuarorcs 3nauenus KIIJ[ peaykropa, mojiydeHHbIE aHATUTHYECKH 110

pasHbIM Gopmynam?

2. Kak 3aBucut KII/{ oT TOpMO3HOTO MOMEHTA MPH MOCTOSTHHBIX 000pOTax
IBUTATENS?

3. Kak 3aBucut KIIJ] oT uncia 060poTOB P MOCTOSHHOM TOPMO3HOM
MoMeHTe?

4, Kax 3aBucut KIIJ[ ot (mapamerpa, yKa3aHHOTO B

CIenuaJIbLHOM Bompoce Tao. 2)?

Jladoparopnas padora Ne2 «Onpenesnenune ko3(ppuuMeHTa NOJE3HOT0 AeHCTBUS YePBAYHOI0

peryKTopa»
®opma oTueTa o JadopaTopHoii padoTe Ne2

HMcxonnbpie faHHbIe

ITapamertp Ne BapuanTa

Yucio 3ax010B YCPBsKa

Koadduument nnamerpa yepssika

MexoceBoe PaCcCTOAHUC, MM

CreneHb TOYHOCTH PEYKTOpa

Kunemarnueckas BI3KOCTh Macia, M2/C

[[Tupuna yepBsIYHOTO KOJIeca, MM

OO06opoThI nBHUTATEINSA, 00/MUH

Tun nmoAMIUMITHUKOB YCPBAYHOI'O KOJIECCA

Tun MOAINHNITHUKOB YCPBsAKA

Pacnonoxenue YCPBsAKa

MowmeHnT Topmo3a, Hm

CrenuanbHbINA BOIIPOC:
Uccnenosats BnusHue Ha KI1/]

ens paboTsr:
[TpuGops! 1 060pyROBaHHE:
3. Pe3ynpTaThl 3KCIIEPUMEHTAILHOTO UCCIIET0BAHMS:
3.1. T'padux «IkcnepumeHTanbHas 3apucuMocts KITJ] ot

TOPMO3HOTO MOMEHTA 72».

3.2. T'padux «IkcnepumenTanbHas 3aBucuMoctb KIT/[ ot yacToTh

BpAILEHHs IBUTATEIs» MIPH 3HAYEHUH TOPMO3HOTO MOMeHTa 72 Hwm.
3.3. TI'paduxk «OxcnepumenTtanbHas 3aBucumoctb KI1J] ot
TOPMO3HOTO MOMEHTa 12 U (mapameTpa, yKa3aHHOTO B

CIICIUaJIbHOM BOHpOCC)».



4, AHaJIUTUYECKOE ONpEIETICHUE OPUEHTHPOBOYHOTO 3HaueHus K11/
peaykropa (1. 2).

Amnanus IMMOJIYYCHHBIX PC3YyJIbTATOB U BHIBOJIbI B BU/JIC OTBCTOB Ha CJIICAYIOIIHUC BOIIPOCHI:

1. Kak ornuuarorcs 3nauenus KIIJ[ peaykropa, mojiydeHHbIC aHATUTUYECKH U
SKCIIEPUMEHTAIILHO?

2. Kak 3aBucut KII1J] oT TOpMO3HOTO MOMEHTA MPH MOCTOSIHHBIX 000pOTax
nBurareis’?

3. Kak 3aBucut KIIJ] oT uncia 060poTOB IpH MOCTOSHHOM TOPMO3HOM
MoMeHTe?

4, Kak 3aBucut KII/] ot (mapamerpa, yKa3aHHOTO B

crienuagIbHOM Bompoce Tab. 2)?

TpeodoBannsi K 0(p)opMIIEHUIO
Odopmure O61aHK OTYETA, IPUKPEIUIEHHBINA B CHCTEME.

IIpoueaypa oueHuBaHUusA

OtueTsl 1O JabOpaTopHBIM paboTaM, OQGOPMIICHHBIE HAAJIESKAIIUM 00pa3oM, OIICHUBAIOTCS
npernoaaBaTeIeM MaKCUMaIbHBIM KOJIN4ecTBOM Oayuios 10.

Kpurepum ouenku:

— 10 6anioB BBICTABIIAETCS CTYEHTY, €CJIM OH BBIIIOJHUI Ja0OpaTopHyto padoTy, cienan
BBIBOJbI;

—  OIICHKA MEHbIIIE, €CITU CTYACHT JOMYCTHII OIIUOKH.

=  OTueTsl O MNPaAKTUHICCKUM pa60TaM

IIpakTuyeckas padora Nel «Pacuer nenHoii nepegaum»
®opma oTHeTA IO NPaKTHYecKoi padore Nel

Puc. 1.1. Cxema uenHoi nepeaauu:

1 — Benymmas 3Be3104Ka, 2 — BeioMast 3Be3104Ka
3aganue
BrimonHuTe NpOEKTHBIN U MTPOBEPOUYHBIE pacueThl HenHol nepenaun (puc. 1.1). Tum nenu —
NpUBO/HAs posimkoBas. OmnpenenuTe IIar ILEnd, BHIOEPUTE OJHOPSAHYIO Lenb M3 Tadbm. 1.5,

paccuuTaiiTe pazMepsl 3B€3104EK.



BrimonnuTe npoBepouHble pacyeThl. [Ipy HEBBIIOJHEHUWU YCIOBHM BhIOEpHUTE LIEMb IBYX-,

TpexpaaHyto (tadin. 1.11) u moBropuTe mpoBepouHble pacueTsl. CaenaiiTe BEIBOIBI.

PexoMenganuu K BLINOJTHEHUIO 3ananus 1

1. Onpenenuts HOMEp BapHaHTa corjacHo Tadi. 1.1 mo nepBoii OykBe hamunuu.

[Tepenarounoe otnomenue U = 2.4,

Tabmuma 1.1
Br16op BapuaHTa 3a1aHus
IlepBasn Bapua | IlepenaBaem | YUacrora Bun Pesxxum PacnoJioxen
OykBa HT asi BpallleHUs1 | HATPY3KU | paboThI He nepeaavyu
hamuanu MOIIHOCTH Beayen
N, kBTt 3Be3104YKH
N1, 06/MUH
A, M, U 1 0,5 600 CrooxkoitHas | OgqHocMeHHast | BeptukanbHa
s
B,H I |2 0,8 1200 JIByxcmenHas | ['opuzoHTans
Hast
B,O, [ |3 1 1640 Tpexcmennas | BeprukanbHa
s
I, 9 4 1,2 680 C tomukoMm | OgHocMenHasi | ['opu3oHTab
Hasl
I, P, IO 5 1,4 700 JlByxcmenHasi | BeptukanbHa
s
E,C A 6 1,6 720 Tpexcmennas | ['opu3oHTaNIb
Hast
KT 7 1,8 740 OpnocmenHas | BeptukanbHa
s
3, 8 2 75 CunpHele JIByxcmenHas | ['opusoHTans
yIapbl Hast
no 9 2,2 76 Tpexcmennast | BepTukanbHa
s
K, X 10 2,4 78 Onnocmennasi | 'opuzoHTANb
Hasi
JI, I 0 2,5 80 JlByxcmenHas | BeprukanpHa
s
2. BoImomHUTE HEOOXOAUMBIE PACUYETHI COTJIACHO METOAMYECKUM YKA3aHUSM.
3. OpopMuTh penieHne 3a1a9u ¢ MOSICHEHUSIMH XO0/a PEIICHUSI.
IIpakTuyeckas padora Ne2 «Pacuer umiaMHApUYecKOii nepegayn»
dopma oTHeTA N0 NPAKTHYeCKoil padote Ne2
3ananue
Paccuntate KOCO3yOyr0 NMIMHAPUYECKYIO 3y0daTyro Tmiepefadyy C CHUMMETPUYHBIM

PacCIoJIOKCHHUEM KOJIEC, ITPEACTABIICHHYIO Ha CXEMC (pI/IC 21)

HcxoaHble JaHHDBIE




Bbix

Puc. 2.1. Cxema penykropa

KoJieca X

T

I'i'lr?.l

;:FHGM

Puc. 2.2. [luknorpaMmma HarpyxeHust

3ybuatsie Kojeca BbIOJHEHBI 0e3 cMmemieHus. KoagduuueHTsl cMenieHus mecTepHu U

12=0.

Harpy3ska nocrosiHHas1, nepeiaya HepeBepCUBHasI.
U = 4 — nepeaaTouyHOE YHUCIIO.
Cpok cityx0bl 5 Jer.
KoadduumenT neperpysku onpeaensercs 1o muKJIorpaMMe HarpykeHus (puc. 2.2).

PexoMenaganyuu K BLINOJHEHHIO 3a]aHUSA 2

1. Onpenenuth HOMEp BapHaHTa coriacHo Tabi. 2.1 1o nepBoit OykBe hamMuiInu.

Tabmuma 2.1
Br16op BapuanTa 3a1aHus
IlepBass | Bapuan | MomHoCTh Yacrora Kosppuuue | Kospduumne | Koapduuue
OykBa T Ha BpallleHH | HT HT TO/I0BOIO | HT
hamuiau BBIXO/THOM | CYTOYHOT'0 HCIO0JIb30BAH | Meperpy3ku
" BaJy  Newy, | IeCTEPHU | HCNOIB30BAaH | M Krox Kuep =
kBT N1, 00/MuH | ust Keyr Tmax! Trom
A, MY |1 2,5 1200 1 0,8 1,7
b, H, I | 2 3,8 1500 0,6 1 1,75
B,O, I |3 5,6 800 0,8 0,8 1,8
ILILD |4 6,4 1100 0,6 0,8 1,7
JLP, IO |5 9,8 900 1 0,6 1,75
E,C,dd |6 10,2 1200 0,6 0,8 1,8
K, T 7 11,5 1500 0,8 1 1,7
3, 8 5,4 800 0,6 0,8 1,75
u, ® 9 16,1 1100 1 0,8 1,8
K, X 10 7,8 900 0,6 0,6 1,7
JI, 10 0 12,2 1200 0,8 0,8 1,75

2. BBITTOJIHATE HGO6X0}II/IMBIC PaCUCTBI COITIACHO METOJUYCCKHUM YKa3aHUSIM.

3. OpopMuTh penieHue 3a1a9u ¢ MOSICHEHUSIMH XO0/a PEIICHUSI.

IIpakTuyeckas padora Ne3 «MccienoBanue 3aBUCMMOCTH KPUTHYECKOH 4YaCTOTHI BpallleHU s
BaJIa OT BeJIMYMHBI MaCChl HACAKEHHOH NeTAJH M JKECTKOCTH BaJIa)
dopMa 0THeTA M0 NPaKTHYECKOoi padore Ne3
3amanue
Omnpenennre pacyeTHOE 3HAYEHHE KPUTUYECKOM YacTOThl BpalleHus Bana. Mccmenyiite
BIMSHUE HA BEJIWYMHY KPUTUYECKOM 4YacTOTHI BpPALIEHMs KECTKOCTH BaJla, MacChl HacCa)KEHHOM




neranu. [lo pe3yinpraTaM pacueToB cIeNaliTe M 3allMLIMTE BBIBOJbI, OTBETUB Ha CJEAYIOLIHE
BOIIPOCHI:
1. Kaxue napameTpsl BIUAIOT Ha KpUTHUECKYIO YaCTOTY BpalleHus?
2. Kak n3MeHUuTCs KpuTHUYeCcKasi 4acTOTa BpallleHHsI ITPY N3MEHEHUH MacChl HaCa)KEHHON
aeranu?
3. Kak u3mMeHunTCs KpuTHUecKasi 4acToTa BpallleHHs! IPH yBEJINYEHUU (YMEHBIIEHUN)
JKECTKOCTH Baja?

Howmep Bapuanta omnpenesnsercs corinacHo Tadi. 3.1 mo nepBbiM OykBaM (aMIIIUH.

Puc. 3.1. Bpamatouuiics Ban

Cxema Bpamaroierocst Bana (puc. 3.1) cocrout u3 Bana 1 quamerpom d ¢ HaCaXKESHHBIM
Ha Hero JUCKOM 2 Maccod My. [{nst yBennuyeHus: Macchl IMCKAa HA HETO MOT'YT HaBMHYMBATHCA J[Ba
JIOTIONTHUTEIBHBIX IPY3a 3, KaKIbIH MacCOU M.

Ban 1 Bpamaercs B AByX cpepUUYECKUX MOAIIMIIHUKAX, KOTOPbIE YCTAHABIMBAIOTCS B
onopax 4 (nmepenusis onopa) U 5 (3aauss omnopa). Ilepennss omopa HemoJABHXKHA. 3aHss OMOpPa
BBIMIOJIHEHA B BHJI€ TNHHOJIM, KOTOpas BBIJBUIAETCA C IIOMOIIbIO BHHTAa C MaXxOBUKOM 6 U
pykosiTkoii. Takum o0pa3om, JuIHHA Bajla MOXKET U3MeHAThes oT L 10 L.

Tabnuma 3.1
Br160p BapuanTa 3a1aHus
IHepBas Bapuan | [luamerp Macca Macca rpy3a | luimna Baga | [luimna Baga
OykBa T Bajla, MM | IMCKA My, KT | Mr, KT L, mm L1, MM
hamuianu
A, M, 4 1 8 1.5 0,4 500 550
b, H, I 2 9 1,7 0,4 400 450
B, O, 111 3 10 1,8 0,5 420 470
11,92 4 11 1,9 0,6 450 500
I, P, IO 5 12 2,0 0,7 600 650




E,C A 6 13 2,1 0,8 650 700
KT 7 14 2,2 0,8 430 480
3,¥ 8 15 2,3 0,9 620 670
n, o 9 16 2,4 0,9 680 730
K, X 10 17 2,5 0,9 700 750
JI, I 0 18 2,6 0,9 720 770

PexoMenganuy K BLINOJTHEHHUIO 3aaHUA 3

1. BoImoHUTh HEOOXOAMMBIEC PACYETHI COTIIACHO METOJMYECKUM YKa3aHUSIM.
2. ObopMuTh pereHre 3aa9u C MOSICHEHUSIMHU X0/a PEIICHNUs, 3alliCaTh BBIBOIBI.

TpeGoBanus k opopMiIeHUIO
1. Pacuets Beinonustorest B Word.
2. Cxewmsl, yeptexu BoimonHsoTcs B CAIIP ¢ cobmoaennem macmTabos.

IIpoueaypa oueHuBaHUusA

Otderbl MO mMpakTHUYECKUM paboTaMm, OQOPMIICHHBIE HAJICKAIIUM 00pa3oM, MPOBEPSIFOTCS
npernojaBaTesieM.

Kpurepun onenku:
— 35 GayuI0B BBICTABIIAETCS CTYJIEHTY, €CJIM OH 0e3 OIMOOK BBIIOIHUI paboTy, CAeNaB BbIBO/IbI,
— OueHka MeHblIIe, €CJIU CTYJEHT HE CZeJial BbIBOAbI WIIM JOITYCTUJI OLUMOKY 10 padoTe.

7.3. OueHo4Hble CpeACTBa IS NMPOMEKYTOYHOH ATTEeCTALMM IO MTOraM OCBOCHHS
JUCIHHMILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHO aTTeCTANNH

Cemectp 3

~
=

Bornpocsl k 3x3ameny

Kakue OIPECACIICHUC, HA3HAUCHUC 1 KJ'IaCCI/ICI)I/IKaI_[I/IH MCXAaHUYCCKHUX NTEpEaav BbI 3HaeTe?

HazoBuTe OCHOBHBIE KHHEMATHUECCKHE M CHIIOBEIC COOTHOIIICHHS B rnepeaadgax

B uem 3akimrodaeTcsa KWHEMaTHYEeCKUI pacyeT HpI/IBOI[a?

Knaccugukanus 3y0uaTsix nepenau?

Kaxue cymecTByroT mapaMeTpbl 3y0UaThIX nepeaad U uX TeOMETPUYECKHE COOTHOIICHUSI.

Pacckaxure ITPpO OCHOBLI TCOPUU 3Y6anOFO 3allCIIJICHHA.

Kax Brusier gncio 3yobeB Ha (HOpMy U MPOYHOCTH 3y0a.

PaCKpOﬁTC ITOHATHEC O 3YG‘-IaTBIX nepcaadax Co CMCIICHHUCM.

oo N|o|u|h|wiNk| g

Kaxkue cymecTByrOT BUIBI pa3pylIeHHs 3yObeB M KPUTEPHI pab0OTOCIIOCOOHOCTH 3y0UaThIX
nepenad.

[EY
o

PacckaxuTte mpo cuiibl, JEHCTBYIOLIME B 3allEIJICHUHM MNPSAMO3yOOl HHMIMHAPUYECKON
repenayn.

11

PacckaxuTe Mpo CWIbI, JCHCTBYIOIIUWE B 3allCIUICHUM IMJIMHAPHYECKOW KOCO3YOOit
nepeaaymn.

12

Pacckaxure IIpoO CUJIBI, ,[[eflCTBYIOH_II/IC B 3alICIIIICHU N HpHMO3Y60ﬁ KOHHYECKOM nepecaadn.

13

Kak onpenensitoTcsi KOHCTPYKIIUS M MaTepHalibl 3y0UaThIX KOJec.

14

M3 4ero cocTouT pacucr Hp}IMO3y'6OI71 I.[PIJ'IHHI[pH‘-ICCKOﬁ nepeaayn Ha KOHTAKTHYIO

MPOYHOCTD.




Ne i/t

Bomnpocsl k 3x3amMeny

15 M3 yero cocToWT pacyeT MNPsAMO3YOOH UMIMHAPUYECKON TIeperayd Ha W3THOHYIO
POYHOCTb.

16  [UTo Takoe HMIMHIPUYECKHE KOCO3YOble Mepejaun 1 SKBUBAJICHTHOE KOJIECO

17  Onummre depBsiUHblE Mepefauyd, oOLIMe CBEICHUSA, KIACCUPUKALUSA U I'€OMETPHs
YEePBSYHBIX [IMJIMHAPHUECKUX Nepeaay

18  [Kakue ObIBarOT CHJibI, JAECHCTBYIOLIME B 3allCIJICHUM YEPBAYHBIX IEpefady, U YTO TaKoe
K.IT.JI.

19  [Kakue ucnosp3yroTcs MaTepuallbl YepBSYHOM Mapbl

20  |Kakue OBIBArOT BUJIbI pa3pyIICHHS 3yObEB YEPBIYHBIX KOJIEC.

21  |PacueT Ha MPOYHOCTH YEPBSIYHBIX MEpeaay

22  Onumure OoOLIyI0 XapaKTEpUCTUKY PEMEHHBIX Iepeaay, UX OCHOBHbIE I'€OMETPUUYECKHUE
COOTHOIIICHUS

23 [Kakue ObIBarOT CUJIbI, JEMCTBYIOIIUE B BETBAX PEMHsI ITpHU paboTe nepeiayu BXOJIOCTYIO.

24  |[Kakue OBIBAIOT CHIIBI, JICHCTBYIOIIWE B BETBAX pEMHS MpU paboTe Mepenaddl o
Harpy3Kou.

25  [Kakwue ObIBarOT KpuTepuH paboOTOCTIOCOOHOCTH PEMEHHOW NepeaayH.

26  Uto Takoe TATOBas CHOCOOHOCTH PEMEHHOW MepeAayd M Kak MPOBOIUTCS pacyeT II0
KPUBBIM CKOJIBKECHUSI.

27 Hro Takoe MOJTOBEYHOCTh PEMHEH M KakK MPOBOJUTCS pPACUYeT IO MaKCHMAaJIbHBIM
HanpsHKEHUSIM

28  Pacckaxute mpo oOmme cBeneHus LlemHBIX mepenad, MPUBOIHBIC IIETIH, 3BE3I0YKH,
epeAaToOyHOe YHUCIIO M FeOMETPUYECKUE COOTHOLICHHUS

29  [Kakwue ObIBarOT CHIIBI, ICMCTBYIONINE B BETBSAX LICMH IETTHOW TIepeIadm.

30 |Kakue OBIBAIOT KpUTEpHU PaOOTOCIIOCOOHOCTH M IIEMHBIX Iepeaad M OCHOBBI pacyeTa
nepesayy poJuKoBOM (BTYJIOUHOI) LEMNbIO.

31  Onummurte olimue cBeIeHUs Mpo (PPUKLMOHHBIE Nepeaayn, MaTepralbl KaTKOB U yCIOBUE
paloThl epeaun

32  [Kakue ObIBarOT BUJbI pa3pylLIeHUs] pabOYMX MOBEPXHOCTEH (PPUKIIMOHHBIX KAaTKOB.

33 B ueM 3akirodaeTcs CyTh HMIMHAPUYECKON (PUKIIMOHHON nepenaye.

34  [lng gero npenHa3HA4YE€HBI BAPUATOPHI.

35  Yto Ha3bIBaeTCs pEAYKTOPOM, OMUIIUTE UX OOIIHME CBEIEHUS M KJIaCCU(UKALIUIO.

36  |OnmmuTte 3y04atble peyKTOPhl H MYJbTHILTUKATOPHI.

37  Kak mpoucxXoJuT cMa3blBaHHE PEAYKTOPOB U BHIOOP Macia.

38 B yem 3akir04ar0OTCs MPUHIIMITEI TPE0OPA30BAHNUS IBHIKEHHUSI.

39 [epeuncnure feTagu U y3ibl MAIIMH.

40  |Kakue npeapsBisitoTCsl TpeOOBaHUS, IPEABSIBIsIEMbIE K MAIIMHAM U UX JETAJISIM.

41  [Kakue ObIBAaIOT HArpy3KH, AEMCTBYIONINE B MAIlIMHAX.

42  Onumure KpUTEpUH paboTOCTIOCOOHOCTH.

43  |Kak ocymecTBisieTcss BBIOOpP MaTepHalOB W ONPEACICHHE JOIYCKAeMBIX pacueTHBIX
HaIPSKCHUN.

44 OnumuTe NPOEKTHBIA U IPOBEPOYHBIN pacyeT.

45  |PacckaxkuTe Mpo KJIACCH(PUKAINIO, HA3HAYEHUE U 001aCTH NPUMEHEHUS Pa3IUYHbIX BUIOB
COCIMHEHUH 1 TpeOOBaHUH, TPEIBSIBIIEMBIX K COCTHHCHHSIM.

46  |PacckaxkuTe TIpO CBapHBIE COCAMHEHWS, ONUIINTE WX OOIIYI0 XapaKTEePHUCTHKY,
ITOCTOMHCTBA U HEJJOCTAaTKH, 0071aCTh IPUMEHEHUSI.

47  |Kakue BbI 3HaeTE OCHOBHBIC THITHI M DJIEMEHTHI CBAPHBIX IIIBOB.

48  |B yem cOCTOUT pacyeT Ha MPOYHOCTh CTHIKOBBIX CBAPHBIX COEAMHEHHIH.

49  |B yem cocToWT pacdeTr Ha MPOYHOCTH HAXJIECTOUHBIX COCTUHEHHIA.

50 MHro Takoe 3aKiIeNnoyYHble COEIUMHEHMs, OO0JIACTHM NPUMEHEHHS M BUABl COCTUHEHHUH,

MaTCPpHAJIbI 3aKJICTIOK.




Ne i/t

Bomnpocsl k 3x3amMeny

51  |B ueM COCTOMT pacueT 3aKJIENOYHBIX COCTUHEHUH.

52  Uro Takoe MWIMOHOYHBIE COEAUHEHHs, OOIIME CBEACHHUS, PA3HOBHUIHOCTH IIMOHOYHBIX
COCIMHEHU.

53  |B ueM cOCTOHT pacuer COeTUHEHUS MPU3MATUYECKUMU IIMOHKaMHU.

54 B yeM COCTOUT pacyeT COeUHEHHUs CETMEHTHBIMU IIMOHKAMM.

55 [Uro Takoe NUIMIIEBBIE COEIWHEHUS, WX OOIIME CBEACHUS, PA3HOBUIHOCTH LUIMIIEBHIX
COCIMHEHU.

56  OmmmuTe pacyer NUTUIEBBIX COCTUHEHUI.

57  |B ueM cocTOHT Mpolecc KOHCTPYHPOBAHUS KOPITYCHBIX JIETaJICH.

58  OnwumuTte 00IMe TPUHIUITEI KOHCTPYUPOBAHUS JIMTHIX KOPITYCOB, HX OCHOBHBIE JJIEMEHTHI
JTUTHIX KOPITYCOB.

59 [Kakas cymectByer KkiaccuuKanMs —KOPIYCHBIX — JAeTaled, HX Marepuaisl |
KOHCTPYHPOBAHUE CBAPHBIX KOPITYCOB.

60  Onumure kIaccu(pUKANUIO MPYKUH U YIPYTHUX JIEMEHTOB, UX HAa3HAYCHHE U MX POJIb B
MaIIMHOCTPOCHUH, MaTEPHUAIBL.

61 |OcHOBHBIC Pa3IUYHsI MEKAY BalaMU U OCSIMH 110 ()YHKIIMOHAJILHOMY HAa3HAYCHHIO, BHJIAM
HArpy30K U KOHCTPYKTUBHOMY UcHofHeHuIo. [IpuBeanTe npumMepsl MPUMEHEHHS KaXKI0TO
DIIEMEHTA.

62 |Kakue BUJBI HArPy30K JIEHCTBYIOT HA BaJibl B POLIECCE dKCILTyaTanuu?

63  |CmocoObl kperieHus aeTaneit (Harmpumep, MOAIIUITHIKOB, IECTepEH) Ha BajlaX HauboJee
pactipoctpanenbl. CpaBHHTE NPEHMYIIECTBA W HEIOCTATKH IIMOHOYHBIX, NUIALEBBIX
COETMHEHUI U MOCA/IOK C HATATOM.

64 |[Kpurepum BpIOOpa MaTepuana JJis BaJoB M oceil. Kak TepmooOpaboTka BIUSET Ha UX
DKCIUTyaTaI[MOHHBIE XapaKTePUCTUKU?

65 [[loyemy mpu MPOEKTUPOBAHUH OBICTPOXOJHBIX BAJIOB HEOOXOIMMO YYHUTHIBATH SIBICHUE
pe3oHanca? Kakue MeTo/ibl 0aaHCUPOBKU BaJIOB MPUMEHSIOTCS JUIsl CHIKEHUs BHOpauui
M TIOBBIIIICHNS HAIEKHOCTH KOHCTPYKIIUU?

66 [Uem orTiMuaroTCs MOALIMITHUKYA Kau€HHsI OT MOIIMITHUKOB CKOJIBKEHHS 110 KOHCTPYKLIUH,
YCIOBUSM OKCIUTyaTallkd H OOCHyxuBaHHIO? B Kakux ciaydasx MpeanoYTHTEIHHO
Mcronb30BaHue Kaxkaoro tuna? IIpuBenuTe npuMepsl IPUMEHEHUSI.

67 |Pacuér pecypca mNOAMMITHUKOB KadeHus. Ha u€m ocHoBaHa ¢opmyna pacuéra
HOMUHAJIBHOTO pecypca nommunHuka? Kakue (akTtopbl BIMAIOT Ha JOJTOBEYHOCTD
MOJIIIATTHIKOB KaueHHsI?

68  [Kakue marepHaibl UCTIONB3YIOTCS IS BKJIAJBIIICH MOJIIUITHUKOB CKOJIBKEHHS U TodemMy?
OO0BsCHUTE, KaK PACCUUTHIBACTCS paO0OTOCTIOCOOHOCTH MOANIUITHAKA CKOJIBKCHHSI.

69 |HazoBure OCHOBHBIE THNBI MY(T U OOBSICHUTE MX Ha3HaueHUE. B Kakux cHUTyaunusx
NPUMEHSIOTCSI yIpyrie My(QThI ¢ TOPCHOHHBIM 31eMeHToM? [IpuBeanTe mpumepsl.

70  Bsibop u pacuér mydr. Kakne mapameTpsl YIUTHIBAIOTCS IPU BEIOOpPE MY(PTHI?

7.3.2. Kpurepuu U HOPMBbI OLlEHKH

®opma
Cemectp NIPOBELEHHH Kpurepun u HOpMBbI OLIEHKH
NMPOMeKYTOYHOMH
aTTecTaluu
3 9K3aMeH COTITUIHO 85-100 6amoB
«XOpOLIO» 70-84 6amioB
«YJIOBJICTBOPUTEIILHO 55-69 6amioB

«HEYJOBJICTBOPUTEIHHOY 0-54 6ayos




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Ne
/o

ABTOPBI, COCTABUTEH

3arsiaBue (3aroJi0BOK)

Tun (yueOHUK, yueOHOE
nocodoue, yueoHo-
MeToau4YecKoe mocooue,
NPaKTHKYM, JP.)

I'ox m3panus

KoaudecTBo B
HAY4YHOM
omomoTexe /
HaumenoBanue
9BC

SAnrynos, B. C.

Jleranu mamuH. BoHOBBIE 1 BHHTOBBIE
MEXaHHM3MBI U Mepeaayn : yaeOHoe mocooue
/ B. C. SlarynoB. — 2-e u3n. — Mocksa :
Aii [Tu Ap Menaua, 2024. — 183 ¢. — ISBN
978-5-4497-1242-4. — TexcT :
anekTpoHHbIH // Lnpposoii
oOpasoBarenbHblil pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/147250.html

yuebHoe rmocodue

2024

IPR SMART

Mensmenns, C. E.

Jletanu MaIrvH ¥ OCHOBBI
KoHCTpyupoBanwus. [IpoexTrpoBanne
MEXaHHUYECKUX Tepead : yuebHoe mocodue
/ C. E. Menbmenus. — 2-¢ u3z. — MockBa
: At [Iu Ap Menua, 2024. — 308 c. —
ISBN 978-5-4497-3324-5. — TekcT :
anekTpoHHbIH // Lnpposoii
oOpasoBarenbHbIil pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/141475.html

yuebHoe rnocobue

2024

IPR SMART

Heuemnaes, B. T

Heranu mamuH. [Ipuknagnas MexaHuKa.
OcHOBBI KOHCTpyHpOBaHUS. [{eTanm MarmH
Y OCHOBBI KOHCTPYHUPOBAHUS : yueOHOE
nocodue / B. I'. Heuenaes, M. 1O. Tkaues,
B. A. 'ongooun. — Mocksa, Boioraa :
Nudpa-Unmxenepus, 2023. — 320 ¢. —

yuebHoe rnocobue

2023

IPR SMART




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, yueOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

ISBN 978-5-9729-1472-2. — Tekcr :
anexTpoHHsli // LndpoBoit
obpazoBatenbHbIi pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/133224.html

H. A. Aptuiuesa, 4. C.
I'onuaposa, B. I'. MexoB [u

ap.].

Jleranu mamuH: paboure 4epTexu AeTaneit
MaIuH : yaebnoe nmocoodue / H. A.
Aptuniesa, f. C. 'onuaposa, B. I'. MexoB
[u op.]. — Kpacnosipck : Cubupckuit
roCyJapCTBEHHBIN YHUBEPCUTET HAYKU U
TEXHOJIOIuH nMeHH akagemuka M. D.
Pemernena, 2022. — 166 ¢. — Tekcr :
anexkTpoHHbIH // LluppoBoit
obpazoBatenbHbIi pecypc [IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/146508.html

yuebHoe mocodue

2022

IPR SMART

B. H. Ocuosumg, 1O. B.
Ponuownos, /1. B. Hukutus,
K. JI. Ceprees.

Jleranu mamuH : yuebHoe nocodue / B. H.
Ocnosun, 0. B. Poguonos, /1. B. Hukutus,
K. JI. CepreeB. — Tamb60B : TamOoBCKHit
rOCyJ1apCTBEHHBIN TEXHUYECKUI
yauBepcuret, 9bC ACB, 2021. — 81 c. —
ISBN 978-5-8265-2379-7. — Texkcr :
anexkTpoHHbIH // Lludposoit
obpazoBatenbHbIi pecypc [IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/122966.html

yuebHoe mocobue

2021

IPR SMART

Mynpos, A. T'.

Jletanu MamvH ¥ OCHOBBI KOHCTPYHUPOBAHHS
: yaeOHO-MeToauueckoe mocodue / A. T'.
Mynpos, A. A. MyapoBa. — MockBa,

y4e0HO-METOTMIECKOe
nocooue

2021

IPR SMART




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, yueOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

Bounorna : Undpa-Umxkenepus, 2021, —
236 c. — ISBN 978-5-9729-0614-7. —
Texct : anexTponnsiii // [{udposoit
obpazoBarensHblil pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/115120.html

Kynaii, B. A.

Jleranu mamuH : yaeOHoe nocodue / B. A.
Kymnait. — Mocksa : Al [Iu Ap Menua,
2021. — 237 c. — ISBN 978-5-4497-1106-
9. — TekcT : anexTponHslii // L{udposoit
oOpasoBarenbHblil pecypc IPR SMART :
[caitT]. —
URL:https://www.iprbookshop.ru/108292.ht
ml

yuebHoe rmocodue

2021

IPR SMART

Poaunonos, 0. B.

Heramu mammH. KypcoBoe npoexkTupoBaHue
: yuebHoe noco6ue / 1O. B. Ponnonos, /I. B.
Hukutun, A. A. bykun. — Tam00B :
TamO0BcKMii TOCYIapCTBEHHBIH
TexHuueckuit yauusepcutet, ObC ACB,
2020. — 81 c. — ISBN 978-5-8265-2265-3.
— Texct : anextponnsiii // I{udposoit
obpazoBatenbHbIi pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/115765.html

yuebHoe mocobue

2020

IPR SMART

8.2. lonotHuTEIBHAS IUTEPATYPA




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocodoue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

Trouses A. B.

Jleranu mamuH : yueOnuk / A. B. Tionses,
B. I1. 3Be3nakos, B. A. Baruep. - U3n.2-e,
uctp. u pomn. - Cankr-IlerepOypr : Jlans,
2022. - 736 c. : ui. - (Y4eOHUKH IS BY3OB.
CrneunansHas mutepatypa). - URL:
https://e.lanbook.com/book/211130 (nara
obpamenus: 13.12.2022). - Pexxum nocryma:
DNeKTPOHHO-OMOINOTEeYHAs CHCTEMa
"Jlamp". - ISBN 978-5-8114-1461-1. - Tekcr
: DJIEKTPOHHBIN.

y4eOHUK

2022

9BC «Jlaapy»

10

I'ymma, H. B.

Heranu mamus : yaueOnuk / H. B. T'ynua, B.
I'. Knoxkos, C. A. FOpkoB ; mojg o6m1. pen. H.
B. I'ynua. - Uzn. 3-e, ctep. - CaHkT-
ITetepOypr : Jlanp, 2022. - 416 c. : ui. -
(YueOnuku miisa By3oB. CrienuaibHast
mureparypa). - URL:
https://e.lanbook.com/book/211154 (nara
obpamenusi: 17.11.2022). - Pexxum nocrtyma:
DNeKTpOHHO-OMOIMOoTe Hasl CHCTEMa
"Jlanp". - ISBN 978-5-8114-1091-0. - Tekcr

: DJICKTPOHHBI.

y4eOHHK

2022

9BC «Jlaap»

11

Octaxkos [O. A.

IIpoekTupoBanue AeTallel U y3J10B
KOHKYPEHTOCIIOCOOHBIX MAIIIWH : y4e0.
nocooue / FO. A. Octsxos, U. B.
[eBuenko. - Cankt-IleTepOypr : Jlans,
2022. - 336 c. : . - (Y4eOHUKH IS BY3OB.
CnenuanpHas nurepatypa). - URL:
https://e.lanbook.com/book/211364 (nata
obpamenust: 13.12.2022). - Pexxum noctyma:

yuebHoe rnocobue

2022

9BC «Jlaaby»




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocodoue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

DNEeKTPOHHO-OMOIMOTeUHAs CHCTeMa
"Jlanp". - ISBN 978-5-8114-1432-1. - Tekct

: DJICKTPOHHBIM.

12

HBanos M. H.

Jleranu mamiuH : yueOHUK 17151 By30B / M. H.
HBanos, B. A. ®unoreHos. - U3x. 16-¢,
uchp. u gon. ; ['pudp MO. - Mocksa :
FOpaiir, 2020. - 408, [1] c. : un. - (Boicmee
oOpazoBanue). - [Ipeam. ykas.: c. 404-405. -
bubmmorp.: c. 402-403. - ISBN 978-5-534-
07341-6 : 849-00. - TekcrT :

HEINOCPEICTBEHHBIM.

y4eOHUK JIs BY30B

2020

13

I'ypesuu IO. E.

Pacuer 1 OCHOBBI KOHCTPYUPOBAHHUS
JeTaneil MalluH : y4eOHUK /1S By30B. B 2 T.
T. 1. Ucxonuble nonoxenus. CoeJMHEHUs
netaneit mamuH. [leranu nepenad / 1O. E.
I'ypeBuu, A. I'. Cxuptinanze. - Mocksa :
KYPC : UH®PA-M, 2020. - 239 c. : mi. -
URL:
https://new.znanium.com/catalog/product/10
73038 (nata obpamenus: 11.02.2020) . -
Pexxnm noctyma: DneKTpoHHO-
6ubnuoTeyHas cucrema
"ZNANIUM.COM". - ISBN 978-5-906923-
29-5. - TekcT : 3IeKTPOHHBIH.

YyeOHuK

2020

Znanium.com

14

I'ypesnu 1O. E.

I'ypesuy, 1O. E.

Pacuer u 0CHOBBI KOHCTPYHPOBAHUS
JIeTaNe MalvH | y9eOHHK 1t By30B. B 2 T.
T. 2. Mexanunueckue nepenaun / 1O. E.
I'ypeBuy, A. I'. Cxuptianze. - Mocksa :

VueOHUK

2020

Znanium.com




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoHYeCKoe Mmocodue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P » AP 9BC

KYPC : UHOPA-M, 2020. - 247 c. : umn. -

URL:

https://new.znanium.com/catalog/product/10

73039 (mara obpamenus: 12.02.2020) . -

Pexum nocrtyna: D1eKTpoHHO-

OMOIMOTEYHAs CHCTEMa

"ZNANIUM.COM". - ISBN 978-5-906923-

60-8. - TeKkcT : AICKTPOHHBIMN.
15 | Mosuun M. C. OCHOBBI TEXHUYECKON MEXaHUKH : YICOHUK | YUeOHHK 2020 IPRbooks

/ M. C. MoBHuH, A. b. U3paenur, A. T.
PyGamkun ; nox pen. I1. U. beryna. - 2-e
U31., (3MIEKTPOHHOE, CTEPEOTHUITHOE). -
Cankr-IlerepOypr : [Tonurexnuka, 2020. -
287 c. : mn. - URL:
https://www.iprbookshop.ru/94833.html
(mata obpamenus: 03.06.2021). - Pexxum
nocryna: [H{ludposoit o6pazoBatenbHbIN
pecypc IPR SMART. - ISBN 978-5-7325-
1087-4. - TexcrT : 3JIeKTPOHHBIN.




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

Jlanp [DneKkTpoHHBINA pecypc]: AmeKTpoHHO-OMOmMoTeyHas cucrema «Jlaupy. —3ari. c
Uty ’kpana. — URL: https://e.lanbook.com/

Hayunass osnektponHas Oubnmoreka eLIBRARY.RU [DnektponHbIii  pecypc]:
uHpopmannonnslii nopran / OO0 "PYHOB"; Cankr-IlerepOyprckuii rocyaapCTBEHHBIH
yHHBepcHTET. - M.: [0. u.], 2005. - 3aru. ¢ tutyi. skpana.- URL: www.eLibrary.ru

3. PykoHT [DaekTpoHHBI pecypc|: HamuoHanbHBIA 1UdpoBoii pecypc / OO0
«ArentctBo Kuwura-Cepuc». - M.: [06. u.], 2011. - 3arn. ¢ Tutyn. skpana. -URL:
http://www.rucont.ru

http://thescipub.com/journals/ajeas - perien3upyemsiii xypHan American Journal of
Engineering and Applied Sciences - my0iukyeT pe3ynbTaThl HCCIEIOBaHUN B 00JacTH
WH)KECHEPHBIX HayK (NMpUKIagHas GU3MKa M NPUKIAJAHAS MaTeMaTuka, aBTOMAaTU3aIHs 1
ylpaBlieHHe,  XUMHYECKas TEXHOJIOTHS, KOMIIBIOTEpHAs TEXHHKA, HH(POPMATHUKY,
WH)KCHEPHbIE JaHHbIE M pa3paboTKa MPOrpaMMHOTO OOECTeUeHHs], KOJIOTHYECKAs
WH)KCHEPHUs, DJIEKTPOTEXHUKA, IMPOMBIIUICHHAS WH)XXEHEpUs, HWH(POPMAIUOHHbIE
TEXHOJOTMM ¥ UWHPOPMATHKA, MaTepUajOBEACHUE, W3MEPEHHE M METPOJIOTHs,
MalIMHOCTPOEHUE, MEAUIMHCKas (U3UKa, DSHEpPreTuka, o0padoTKa CUTHAJIOB H
TEJIEKOMM yHUKAIIHH.

http://rsta.royalsocietypublishing.org/ - xypuan Philosophical Transactions A
MPEOCTABISIET CBOOOIHBIA JJOCTYN K HAYYHBIM IyOIHMKALMAM IO CIEAYIOINIMM TEMaM:
WH)KEHEPHbIE, PU3NYEeCKHe, MAaTeMaTHYEeCKUE HAyKH.
http://www.medwelljournals.com/archive.php?jid=1816-949x — xypuan Journal of
Engineering and Applied Sciences (Medwell Journals) mnpencraBnsier cratbu c
pe3ysibTaTaMi Hay4HBIX HCCIEIOBAaHUI B O0JACTH HMH)KEHEPHBIX HAayK (MaTeMaTuka,

DIIEKTPOTEXHHUKA, MaIIHHOCTPOECHHE, JHEPIeTHKA, aBTOMOOHJIECTPOCHUE,
OMOXHMHYECKAst HEKEHEPHs, CTPOUTEIbHAS HH)KEHEPHS U T.11.).
https://doaj.org/ - pecypc, KOTOpbIi oOOeCleYMBaeT JOCTYNl K TOJTHOTEKCTOBBIM

ANEKTPOHHBIM >KypHajaM IMpeAHa3HAueH JJI NOMCKa 0 HAa3BAaHUIO CTaThbU (KypHasa)
ni 1o teMe. DOAJ CcTaBUT LENIbI0O BCECTOPOHHEE OCBEIEHHWE HAy4YHOH NEPHOIMKH,
HaxoJsIIEUCss B OTKPBITOM JOCTYIIE M MCHOJB3YIOIIEH OIpPENEICHHBIE MEpHI,
rapaHTUPYIOLIUE JOCTONHOE KaYeCTBO UX COACPIKAHUS

8.4. IlepeueHb NpOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexBU3UTHI Aorosopa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | KOMITIAC-3D v 18 (IlpoextupoBanue u Horosop Ne 1198 ot 18.11.2019, cpox
KOHCTPYMPOBAaHUE B MAIIMHOCTPOECHHH) JeicTBUS - 6ECCPOUHO
2 | Windows: moroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JENCTBUS — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpoxk
JEHCTBUS — OECCPOUHO
3 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO

AcademicEdition

8.5. Onucanne MarepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM /ISl OCYLIECTBJICHHUS
00pa3oBaTeIbHOIO NMpouecca Mo JUCIUIIHHE


https://e.lanbook.com/
http://www.elibrary.ru/
http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/nm | NPpaKTHYeCKUX U J1a0opaTOPHbIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYyeOHast ayTuTOpus AJIsl IPOBEACHMUS Croubl Y4EHUYECKHE TPEXMECTHbBIE
3aHATUH JEKIMOHHOTO THIA. Y4yeOHas (MOHOOJIOK), MOHOOJIOKHM JBYXMECTHBIE,
ayTUTOPHS JIsl IPOBEACHUS 3aHATHIMA CTOJ MpenoaBaTeNbCKUiA, CTYIN
CEeMHUHAPCKOTo THIA. Y4yeOHas ayIuTOpHs U | IPENoAaBaTeIbCKUA, JOCKa ayIuTOpHAs

1 | KYPCOBOTO MPOEKTHPOBAHNS (BBITIOJTHEHUS (menoBas), kadeapa
KYpCOBBIX pa0oT). YueOHast ayIuTOpHs JUis
MIPOBEJICHUS TPYIIIOBBIX U MHIUBUIYaTbHBIX
KOHCYNbTalMi. YueOHast ayiuTopust 1Jis
MIPOBEJICHUS 3aHATUHN TEKYIIETO KOHTPOJIS U
NPOMEXKYTOUHOM arTectanuu (A-419)

JIaGoparopus "/leranu Mamun". CroJIbl y4EHUUYECKHUE , CTYJIbS

VYyeOHast ayuTOpus AJIs IPOBEACHUS YUEHUYECKUE , CTOJI IIPENoAaBaTes, 10CKa
3aHATUNA CEMUHAPCKOTO THIA. aynuTopHas (MesoBasi), mkad A
VYyebHas ay1uTopus i1 KypcOBOTO yaeOHBIX TTocoOuid, CToIbI Tab0paTOPHEIE,
MIPOEKTUPOBAHHUS (BBIIOTHEHUS KYPCOBBIX naboparopHas yctaHoBka - JIM-36,
pabor). naboparopHas ycranoBka /IM-28,

2 VYyeOHast ayTuTOpus AJisl IPOBEACHHUS naboparopHas ycranoBka /IM-40,
IPYIIIOBBIX U MHNBUAYaIbHBIX naboparopHas ycranoBka JI1-5K,
KOHCYJIbTAIINI naboparopHas ycraHoBka JIM-55A,
VYyebHas ayuTOpHs 1JIs1 TPOBEACHUS nabopatopHas ycrtanoBka J{I1-3K,
3aHATUNA TEKYIIEro KOHTPOJIS U naboparopHas ycranoBka JI1-4K,
NpOMEeXyYTOuHOH arTectanuu (A-416) YEPBSYHBIA PEAYKTOP, [IUINHAPUYECKHE

penykropa

3 [Tomemienue asi CaMOCTOSITENIBHOW PaOOTHI CToBl, CTYJbSI, KOMITBIOTEPHI

obyuarormxcs (I'-401)
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