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Conep:xkanue

[lepeyeHb KOMMETEHIIMM C yKa3aHHUEM OSTaroB UX (OPMUPOBAHUS B MpOLIEcCe
OCBOCHUS OIIOIT ... e,
OnucaHue oKa3aTeyiel 1 KpUTEpHUeB OIEHUBAHUS KOMIIETCHIIUM HA Pa3IMYHBIX
sTanax ux GOpMUPOBAHUS, ONTUCAHUE IIKAT OLICHUBAHMS ....uvveeneeeennnennnnes

TumnoBble KOHTPOJBHBIC 3aJaHUs WM WHBIE MaTepuasbl, HEOOXOAUMBIC IS
OIICHKM 3HAHWW, YMEHHUH, HaBBIKOB M (WJIM) ONBITA JAEATEILHOCTU, XapaKTEPH-
3YIOIIUX ATaIbl OPMHUPOBAHUS KOMIIETCHIIUN B MPOIECCEe OCBOCHUs 00pa3oBa-
TEITBHOM TIPOTPAMMDBL. ...t e et teeeetttteeeeeeeeeeeeaaaaenaeeeeeeeeaeeeeanannnnnns

Mertoauueckue MaTepualibl, OMPEACISIONINe MPOIEAYPhl OLICHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB U (WJIM) OMbITA ACATEILHOCTH, XapaKTEPU3YIOIIUX ITAIbl UX
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1. IlepevyeHb KOMIETEHIIMI ¢ YKa3aHUEM 3TANOB UX ()OPMHPOBAHUS B MpoIecce
ocsoenus OITOII

B pesynbraTe n3yueHus IUCHUIUIMHBI «JleTanu mMamue» o0ydJaromuecs, B COOT-

BerctBuU ¢ ®I'OC BO no cnenuansuoctu 20.05.01 Iloxkapnast 6e30macHOCTb, YTBEp-
AKJACHHOTO TpUKazoM MuHHcTepcTBa 0oOpa3oBaHuss U Hayku PO ot 17.08.2015 r.

Ne 851, hopmupyroT ciaeayronryto KOMIETEHIINIO, YKa3aHHYIo B Tabuiie 1.

Tabmumna 1

®opMHUpOBaHHUE KOMIIETCHIUI B MIpolecce U3y4YeHH sl AU CIUTITUHbI
«JleTasnm MamuH»

Komnerenuums CrpykrypHble 351eMeHTsl  (JTansl Gopmu-| Buasl 3a- OneHouHbIE
Kon | Haumenona- KOMIIETEHIMH (B pe3yJibTaTe | pOBaHUS KOM- | HATUH JUIsl | CpeAcTBa AJs
HUe OCBOCHHS AMCUUIUINHBI 00y- | TETEeHIHH B | (OPMHUPO- | OLIEHKU YPOB-
YaOLIUI JOJDKEH 3HATh, npoiiecce oc- BaHUs Hs1 chopmupo-
YMETb, BIIAJIETh) BoeHus OIIOII| komme- BaHHOCTHU
(cemectp) TEHIUU KOMIIETEHIINHU
1 2 3 4 5 6
I1IK-11| CiocoGHOCTb | 3HAaeT: OCHOBHBIE KpPUTEPHUU 4 JIEKIIHH, TUIIOBOM pac-
WCTIOJB30BaTh | pabOTOCTIOCOOHOCTH JeTaleit NpaKkTU4e- | 4eT /TeCTOBBIE
WH)XEHEpHbIE | MallMH U MEXaHU3MOB U BU- CKHE 3aHs- | 3a7jaHus/ co-
3HAHUS JUISL | Ibl X OTKAa30B; TUIIOBBIE Jie- TUS OecenoBa-
OpraHu3aly | TJX U Y3Jbl MAIlIMH U MeXa- Hue/pedepar
palMOHAIBHOW | HU3MOB ITOKApPHOM M aBapHii-
SKCIUTyaTallil | HO - CIacaTebHOW TEXHHKH,
MOKapHOW U | TEOPHUIO UX PabOTHI U OCHOBBI
aBapuitHO - | pacueTa, 00JaCTb HpPUMEHE-
cracaTejlbHOW | HUSA, CHOCOOBI COE€OUHEHMS
TEeXHUKH JeTanel B KOHCTPYKLIMAX H

MannHax, Tpedosanus ECK/I
K O(OpMIIEHHI0O KOHCTPYK-
TOPCKOM JIOKYMEHTALIMHU

yMeeT: BBITIONHSTh PacyeThl
Ha TIPOYHOCTb, KECTKOCTh U
JIPYTUM KPUTEPUSM pabOTO-
CIIOCOOHOCTHU U HAJIEKHOCTH
0a30BBIX AeTajieil U 000CHO-
BBIBaTh WX TTapaMETPhI; BEIOH-
patb HanboJiee COOTBETCT-
BYIOIIME MaTEePHAIIBI JTS JIe-
TaJyiell MallvH; MOI0MPaTh MO
3aJJaHHBIM Harpy3KaM U Xa-
PaKTEPUCTUKAM THIIOBBIC JIC-
TAIH IS MEXAQHU3MOB MaIlIiH

BJIa/Ie€T: OCHOBHBIMU METO-
JlaMU MCCIIEZIOBAHHUs, pacueTa
U IPOEKTUPOBAHMS JeTanei
MallMH ¥ MEXaHWU3MOB; Ha-
Bbikamu pabotel ¢ I'OCT u
JIpyroii HOPMAaTHBHO - TEXHU-
YECKOU TOKYyMEHTalUeN




[Ipnmeuanue:

Komnerenuust IIK-11 — rtakxke dopmupyercs B XOA€ OCBOEHHUS IUCLMIUIMH:
«Teopetnueckas mexanukay», «ConpoTHUBIEHHE MaTepHaIoB», «MaTepualoBeeHue U
TEXHOJIOTUSI MATEPUAIIOB)», «DJIEKTPOTEXHUKA U AIIEKTPOHUKa», «l[loxkapHas TexHUKay,
«ba3oBbIe 1IacCH MOKAPHBIX aBTOMOOWJIEH M cracarelbHOW TexHUKu», «IloaroroBka
ra3oabIMO3allUTHUKaY «lloxkapHO-CcTpoeBas MOArOTOBKaY», a TAKXKE B XOJ€ IPOXOXKIE-
HUS: IPAKTUKU IO TOJYUYEHUIO MPOPECCUOHATIbHBIX YMEHUM U OIBITa IPOPECCUOHAb-
HOW JEATENIbHOCTH (CTaXXKUPOBKA B JOJDKHOCTH); NMPEAJUIUIOMHON NMPAKTUKU U IIPU 3a-
IIUTE BBITYCKHOM KBaJMM(UKALMOHHONW pabOoThl, BKIIIOUYAs MOATOTOBKY K IpoLEaype 3a-

IIMATHI U TPOLEAYPY 3ALIUTHI.

2. OnucaHue noKa3areJieid 1 KpUTEepHeB OLCHUBAHUS KOMIIETEHIIM A
Ha Pa3JIMYHBIX dTanax ux GopMupoOBaHHs, ONIUCAHHUE KA OLlCHUBAHUS

Hepeqenb OLCHOYHBIX MaT€pPHAJIOB

Tabumnna 2
Ne HaunmenoBanue one- | Kparkas xapakrepuctuka oneHod- | IIpencraBieHne olleHOYHOTO
/11 HOYHOT'O MaTepuaia HOI'0 MaTepuasia cpeactea B OM

1 TUIIOBOM pacyer CpPEeACTBO, HAIIPABJICHHOE HA yI- TUIIOBBIC PACUETHI
TyOJieHre HAyYHO-TEOPETHICCKUX
3HAHWUN U BBIPAOOTKY Tpodeccro-
HAJITbHBIX HaBBIKOB PabOTHI, OBJIA-

ACHUC OMIPCACIICHHBIMU MCTOJaMHA
CaMOCTOSITEIbHOU PaOOTHI.

2 TECTUPOBAHUE METO/, KOTOPBIN MO3BOJISIET BbI- 0aHK TECTOBBIX 3a/IaHUI
SIBUTh YPOBEHb 3HAHUI, YMEHUN U
HABBIKOB, CITOCOOHOCTEH M IPYTUX
KauyecTB JINYHOCTH, a TAK)Ke UX CO-
OTBETCTBUE ONPEICTECHHBIM HOP-
MaM IyTeM aHaJlh3a CIIoCO0O0B BbI-
MOJTHEHUST 00YYaIOIUMUCS psia
CIIEIIMANbHBIX 3aJaHuN

3. cobecenoBaHue CPEICTBO KOHTPOJIS, OPTaHU30BaH- | BOMPOCHI IO TEMaM JHCITUII-
HOC Kak crieluanbHas 6ece/ia e~ | quHbl: [epedeHb BOIPOCOB
TOrMYECKOro paboTHUKA C 00y4aro-
IIMMUCS Ha TEMBI, CBA3aHHBIE C U3Y-
4aeMOH NUCLMIUIMHON U PACCUUTAH-
HOM Ha BbISICHEHHE 00beMa 3HaHUI
00yyJaromerocs 1o onpeaeIeHHOMY
paszeny, TeMe npobsemMe U T.11.

JUTsS yCTHOTO OTIpoca

4. pedepar MPOJIYKT CAMOCTOSITEIbHOU paboThl | TeMBI peepaToB
00y4aromerocs, MpeCTaBIIOIINAN
c000M KpaTKOe U3JI0KEHUE B TTUCH-
MEHHOM BH/I€ TIOJTYUYEHHBIX PE3yIib-
TaTOB TEOPETUYECKOTO aHAIN3A OTI-
peneneHHON Hay4yHOM (yueOHO-
UCCJIEIOBATENBCKOM ) TEMBI, I/I€ aB-
TOP PACKPBIBAET CYTh HCCIIEIyEeMOM
po0JIeMbl, TPUBOAUT Pa3TUUHBIC
TOYKH 3pEHUs, a TaKKe COOCTBEH-
HbIC B3IJISBI HA HEe
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IIporpamma oneHMBaHUSI KOHTPOJIUPYEMOii TN CHUTITUHBI

Tadauna 3
Kon xonTpomnu-
Ne KonTponupyemblie pas3aeibl preM(Fﬁ Hamvenoanne
/o (TEMBI TUCITUTIIIUHBI ) KOMIIETEHIINU OTICHOHOTO
(uu ee yacTH) cpeactsa
1 2 3 4
1 | O61ue Bonpocsl KOHCTPYUPOBAHUS JI€TaleH U y3/10B K-11 CobecenoBanue,
Br16op nomyckaeMbIX HalpsHKEHUH. pedepar
3 | MexaHu4eckue nepeaadn. K-11 Tectupopanue,
pedepar
4 | Kunemarnyeckue napaMeTpsl IpUBOAA. K-11 TumnoBoii pacuer,
TECTUPOBaHUE
5 | 3yOuarsle nepegauu. TunoBoii pacuer,
[K-11 TECTUPOBAHUE
cobecenoBaHue
6 | Konnueckue nepenayu. Tunosoii pacuer,
IK-11 TECTUPOBAHHE,
cobecenoBanne
7 | UepBsiuHbIe MIEpeaavH. TumnoBoii pacuer,
[K-11 TECTUPOBAHHUE,
cobeceoBanue
8 | Pemennsle nepenaun. Tunosoii pacuer,
[K-11 TECTUPOBAHHE,
cobecenoBanme
9 | LlenHble nepenayu. K-11 TumnoBoii pacuer,
TECTUPOBaHUE
10 | Jeranu noaaepuBaroliue BpalieHue. K-11 Tunooii pacuer,
TECTUPOBAHUE
11 | Pacuér oceii u BajioB TurnoBoii pacuer,
[K-11 TECTUPOBAHHUE,
cobecenoBanme
12 | IloamMOHUKY KaueHus. [K-11 TumnoBoii pacuer,
} cobeceoBanue
13 | IToAmMMUITHUKY CKOJIbKEHHS. K-11 Co0OecenoBanue,
i TECTUPOBAHUE
13 | KopriycHbie neranu K-11 CobecenoBanue,
pedepar
14 | MydTsr. K-11 CobecenoBanue,
TECTUPOBAHUE
15 | Pasnemunie COCIMHEHMS IeTajae MaIlIrH. K-11 TectupoBanmue,
i cobecenoBanne
16 Hepaszbemubie coeAMHEHUS AETATIEH. IK-11 Tecruposanue,
cobecenoBanme
17 | OpopmieHne KOHCTPYKTOPCKON JOKYMEHTAITHH. K-11 Pedepar, cobe-

celoBaHHe




Onucanue nmokaszarejied U KPpUTEpUeB OLCHUBAHUSA KOMIICTCHIIUN 10 AMCUMUIIJINHE
«/leTaJ i1 MAIIMH» HA PA3JIHYHBIX 3TANax UX POpMUPOBaAHUS, ONTMCAHUE IKAJI

OlICHUBaHUuA
Taoauna 4
Kox kommne- | Ilnanupyemsie [Toka3zaTenu ¥ KPUTEPHU OLICHUBAHHS PE3YIbTATOB O0YUEHUS
TEHIIUH, dTa- pe3yJIbTaThl HUKE MOPOTOBO- MOPOTOBBIA | MPOJBUHYTHIN BBICOKHM
bl OCBOCHHS o0yueHHs IO YPOBHS YPOBEHb YPOBEHb (X0- | ypOBEHb (OT-
KOMITETCHITH (HEYTOBIETBO- (ymoBieTBo- potio) JIMYHO)
PHUTEIBHO) PHUTEIBHO)

1 2 3 4 5 6
IK-11, 3HAeT: OCHOB- | OOyUaroIUKCA oOyuaromuii- | oOydaromuii- | oOyJaromui-
4 cemecTp | Hble KpUTEpHH | HE 3HAET 3HA4YW- | I JEMOHCT- | I JEMOHCT- | ¢ JIEMOHCT-

paboTocnoco0- | TEeNBHOW  4YacTH | pUpyeT 3Ha- | pUpyeT 3Ha- | pUpyeT 3Ha-
HOCTU JIeTajei | MporpaMMHOIO HUSL  TOJBKO | HUE MaTepua- | HUe KpPUTEpHU-
MallliH W MeXa- | MaTepuaja, IUIO- | OCHOBHOTO Ja, HE Jomyc- | eB  paboTo-
HU3MOB M BHUIBI | XO OPUEHTHPYET- | MaTepHana, KaeT CyIIeCT- | CIOCOOHOCTH
X OTKa30B; TH- | CSI B THUIOBBIX | HO HE 3HAET | BEHHBIX  He- | JeTaje Ma-
MOBBIC JIETAIM U | KOHCTPYKIIMSIX JeTanen, JM0- | TOUHOCTEH HIMH ¥ MeXa-
y3JIbl MAllMH W | TUTIOBBIX  JIeTa- | yCKaeT He- HU3MOB, TEO-
MEXaHHU3MOB 7eil MamuH (CO- | TOUHOCTH, puto ux pado-
HOXKapHOU U | eIMHEHHS, MeXa- | JOMyCKaeT Tl U OCHOBBI
aBapHifHO - Cra- | HUYECKUEe TIepe- | HETOYHOCTU B pacuera; TH-
caTelbHOM TeX- | Jayw, Baytbl, | popmynupos- MIOBBIX KOHCT-
HUK{, TEOPHIO | MOAIIUITHUKHY, Kax, HapyIia- pyKIuii neta-
uxX paboTel U | My(QTHI U Ap.), HE | €T  JIOTHUYe- Jed  MAalllWH;
OCHOBBI pacye- | 3Ha€T OCHOBHBIC | CKYIO TIOCIe- MIPAKTUKU
Ta, o0nacTh | kpuTepun pado- | JOBATENb- MIPUMEHEHUS
MPUMEHEHUS, TOCTIOCOOHOCTH | HOCTb B W3- MaTepuarna,
CrocoObl CO- | AeTajnel, TEOPHIO | JIOXKEHUU MCYEPIIbI-
eANHEHUs JeTa- | uX paboThl U OC- | MPOTrPAMMHO- Balolle U TO-
Jeii B KOHCT- | HOBBI  pacdera, | ro MaTepuasia ClIe10BaTelb-
PYKIHMSIX M Ma- | IOMycKaeT  Cy- HO, YETKO U
MIMHAX, TpeOo- | IMEeCTBEHHbIE JOTHYHO W3-
Banuss ECKJl x | ommOku jlaraeT Marte-
odopmieHHIO puajl, Xopouio
KOHCTPYKTOp- OpUEHTHPYET-
CKOH JTOKyMEH- cd B Marepua-
Taluu Je, He 3a-
TPyAHSETCS C
OTBETOM TMpH
BUJIOU3MEHE-
HUM 3aJJaHUNA
yMeeT: BBINOJN- | HE YMEET BHINIOJI- | B IIEJIOM yC- | B IIEJIOM yC- chopMHUpOBaH-
HSATh  pacueThl | HATh pacueThl HA | MEIIHOe, HO | MEeUIHoe, HO HOE YMEHHE
Ha MPOYHOCTH, | IPOYHOCTH, KECT- | HE CHCTEMHOE | COAEpIKAIMe | BHITOIHATH
KECTKOCTh U | KOCTh M IPYTUM | YMEHHE  TIO | OTJEIbHbBIE pacueTsl Ha
JOpYyTUM  KpuUTe- | KpUTEepHsiM pabo- | BEIOOpY  TH- | IpOOEIbI, yMe- | IPOYHOCTH,
pusiM  paboTO- | TOCOCOOHOCTH | | MOBBIX JI€Ta- | HUE MO BHIOOPY| KECTKOCTH U
CHOCOOHOCTH U | HAJIG)KHOCTH 0a- | JIe MEXaHW3- | THIOBBIX Jie- | IPyr'MM KpHTe-
HAJIC)KHOCTH 30BBIX J€Talieil; | MOB  MAaIllMH | TaJlel Mexa- | pusiM paboTo-
0a30BBIX JeTa- | JOMYCKaeT cylle- | MpU  3ajJaH- | HU3MOB MAIllWH| CIIOCOOHOCTH U
Jeil u 00OCHO- | CTBEHHBIE OUINO- | HBIX Harpys- | Mpu 3aJaHHbIX | HAJIEKHOCTH
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60Ty, OOBIINH-
CTBO NPEAYCMOT-
PEHHBIX MPO-
rpaMMOM TACLIHII-
JIMHBI HE BBITOJI-

HCHO

KaM# paboThI C
I'OCT u npy-
rol HOpMaTUB-
HO - TEXHUYe-
CKOM JIOKyMEH-
Tanueun

BBIBATh MX IIa- | KM, HEYBEPEHHO, C| KaX; BBINOJ- | HAIPY3Kax; 0a30BbIX J€Ta-
pameTphl;  BbI- | OOJIBIIUMU 3a- HEHUSl pacye- | BBIMOJHEHHs | Jiei 1 000CHO-
Oupath HaubO- | TPYIHEHUSIMU TOB Ha IPOY- | pacueToB Ha | BBIBATh UX Ma-
Jee COOTBETCT- | BBIIOJHSIET CaMO- | HOCTh, JKECT- | IPOYHOCTb, paMeTphl; BbI-
BYIOIIME MaTe- | CTOSTENBHYIO pa- | KOCThb M JPY- | )KECTKOCTh M | OMpaTh Hanobo-
puanbl s ae- | 60Ty, OONBIIMH- | TUM KPHUTEPH- | IO APYTUM Jiee COOTBETCT-
TaJlel  MalluH; | CTBO 3aJaHU, M paboTo- | KpUTEPHSIM pa- | BYIOIIUE MaTe-
nox0upaTth MO | MPEAYCMOTPEH- | CIIOCOOHOCTU | OOTOCHOCO0O- | pUabl AJs Jie-
3aJJaHHBIM ~ Ha- | HBIX IPOTPAMMOM | U HAJEXKHO- | HOCTHU U Ha- Tajnei; noadu-
rpy3kaM H Xa- | IUCUUIUIMHBL, He | cTU 0a30BBIX | IeXKHOCTH Oa- | paTh MO 3aJaH-
PAKTEpPUCTUKAM | BBIIIOJIHEHO Jeranein Y | 30BBIX JCTAJICH | HBIM XapaKTe-
TUIIOBBIE JI€TaU 000CHOBaHUS | U OOOCHOBAHUS| PUCTUKAM TH-
UL MEXaHW3- UX TapaMeT- | UX apaMeTpoB| MOBbIE IE€TAIN
MOB MallluH poB MEXaHU3MOB
BJIa/I€eT: oc- | oOydaromuiics HE | B LIEJIOM YC- | B IIEJIOM YC- | YCIIEIHOE U
HOBHBIMU METO- | BIQJICET OCHOB- | MEIIHOE, HO | MEIIHOE, HO | CUCTEMHOE
JaMH HCCIENO- | HBIMM METOJAMHM | HE CUCTEMHOE | COZEpJKallee | BIAJCHHE Ha-
BaHMs, pacyeTa | pacueTa U MPOEK- | BIAJICHUE Ha- | OTHAEIbHbIE BBIKAMM  HC-
U TPOCKTHPOBA- | TAPOBAHUS JIETa- | BBIKAMH pac- | MPOOEIbl WIIK | CIIeIOBaHHMA,
HUSA JeTaneu | Jei MallluH U Me- | YeTa U MPOEK- | COMPOBOXK- pacueta u
MalluH M Me€Xa- | XaHU3MOB; HAaBbl- | TAPOBAHHUS Jaroneecs IIPOEKTUPO-
HU3MOB; HAaBbI- | KAMU pabOTHI C Jerajgeil  Ma- | OTHEIbHBIMU | BaHMS  JeTa-
KaMHl paboOThl € | HOPMATHUBHO - IIMH U MeXa- | OmMuOKaMu Jeil MallvH U
I'OCT u npyro#l | TEXHUYECKOM 10- | HUI3MOB;  Ha- | BJIaJICHUE Ha- | MEXaHU3MOB;
HOPMAaTHUBHO - | KyMEHTaluel, BBIKAMM  pa- | BBIKAMH UC- | HAaBBIKAMH
TEXHUYECKOMN nomyckaet cyiie- | 6otel ¢ 'OCT | cnenoBanusi, | pabOTHI c
JOKYMEHTallMell | CTBEHHbIE OLINO- | U npyro#t [pacuera u ipo- | 'OCT u npy-
KU, C OONBIIMMU | HODMATUBHO - | EKTUPOBAHUS | TOH  HOpMa-
3aTPYIHCHUSIMH | TEXHUYECKOM | JeTajed Ma- | TUBHO - TeX-
BBITIOJIHSIET CAMO- | IOKYMEHTa- IIMH U M€Xa- | HUYECKOM J0-
CTOATENIBHYIO pa- | [UEH HHU3MOB; HaBbl- | KyMEHTalen

SNk W=

3. TunoBble KOHTPOJILHBbIE 32]aHUS UJIH HHbIE MATEPHUAJIbI, HEOOX0AUMBbIE ISl
OlleHKH 3HAHW I, yMeHUI, HABBIKOB U (MJIH) ONbITA 1eATEJIbHOCTH,
XapaKTepu3yKIIMUX ITanbl (JOPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOEHUS
0o0pa3oBaTe/IbHOI MPOTPAMMBI

[IpuBenute hopmymy s ONpeAesICHUs IEPUMETPa IPSIMOYTOJIbHUKA.

3.1 BxoaHo#l KOHTPOJIb

Bonpocsl BXOIHOro KOHTPOJISA
[IpuBenute popmymy uIsl ONPEAEIICHHS IUIOMIAAN KpyTa.
[TpuBenute popmyy ISl ONPEAEIICHHS IUIOIIANA TPEYTOJIbHHKA.
[IpuBenute hopmymy sl ONPEAECICHUS ITUHbBI OKPYKHOCTH.

JlaliTe nmousaTue ko3duiimenHTa nojae3Horo AeUcTBUs.
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[Iepeunciure BUIIbI 3arOTOBOK J€TaNIEH.

Kakwue BuibI TepM0o0OpaOOTKH BBl 3HAETE?

Kakwue Bunpl neopmannii Bol 3HaeTe?

Pacumudpyiite mapky marepuana Ct3; crans 45; CH 15, 30XT°C.

. IlpuBenute hopmyiy ajst onpeaeaeHus MOMEHTa U3ruoa.

. IlpuBenure hopmyiy ais onpeneacHus JaBiaeHUs.

. [IpuBeaure popmyity 1Jis ONpEesICHUs CUIIBI TPEHUSI.

. [IpuBeaure popmyiay aJis onpeseseHus padoThl.

. Jlante onpeiesieHrue MOIIHOCTH.

. [lepeuncnuTs OCHOBHBIE MEXaHUYECKUE CBOMCTBA MAaTEPUAIIOB.

. [IpuBenuTe npuMep Xpynkoro Marepuaia.

. [IpuBenuTe mpuMep IIIACTUYHOIO MaTepraa.

. Kak cBsA3aHa cnita n KpyTAIKAN MOMEHT?

. Kak cBs3aHbI nMHENHAs U YIJ10Bas CKOPOCTH?

. Kak cBs13aHa yrioBasi CKOPOCTb U YAaCTOTA BpaleHUs?

. Kak cBsi3aHa MOIIIHOCTb U KPY TSI MOMEHT?

. [IpuBeuTe OCHOBHOE ypaBHEHUE IPOYHOCTH.

. [TosicHuTe, 4YTO O3HAYAET TBEPAOCTh MAaTEpPUaia, B YEM OHA U3MEPSIETCH.
. Kakue reomeTprueckne XxapakTepUCTUKHA CEUEHHM BbI 3HAETE?

. Pactmudpyiite mapky matepuana Ct. 40XH, Ct. 40X2H2, 18XTI'T.

3.2 TunoBble pac4eTsbl
TeMaTnka TUMIOBBIX PACUETOB YCTAHABIMBAETCA B COOTBETCTBUU C pabouei mpo-

rpaMMoOi AUCHUILIMHBIL. TUNOBBIE pacueThl BHITIONHAIOTCS 10 30 BapuaHTaMm, cojepxka-
UM pa3IMYHbIC UCXO/IHbIC NaHHbIe. Kaxk bl BapuaHT BKJIIOYACT WHIUBUAYAIBHOE 3a-
JTaHW€ B COOTBETCTBUU C HOMEPOM 00YUaAIOIIETOCS B )KypHaJIE MO CIIUCKY TPYMIIbI.

IIpumep THIIOBOIO pacyeTra
Pacuer xiimHOpEMEHHOM TTepeiaun

3ananue: PaccunTaTh U CIPOEKTUPOBATH KJIMHOPEMEHHYIO Mepeiady (pUCYHOK 1).

Hcxoanbie J1aHHBIE:

— MOIIHOCTb U KPYTSIIHMI MOMEHT Ha BEyILIEM Bally KIMHOPEMEHHON nepenauu P, =
6,82 kBt; T} =45,09HMm;

— YIJIOBas CKOPOCT Ha BeyleM Bany o; = 151,24 ¢’';

— IMEpeNaTOYHOE OTHOIICHMUE PEMEHHOMU nepeaauu i; = 2,7.

— 000pOoTHI BeayIero mkuBa n; = 1455 MUH

Pucynok 1 - Cxema KIMHOpEMEHHOU Tlepe1aun
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Pacyer KIIMHOpeMEeHHOU NepeIayu:
[IpunsaTas uHAEKCaMs MapaMeTpoB: 1- Bemymui (Maijblil) MKUB; 2 — BEIOMBIN
IIKHUB.
Tun peMHs ONpenenstoT M0 HOMOIPAMME C YYETOM YacTOThl BPAlIEHUs BEAYILETO
IIKMBA U MIEpeaBaeMoi nepeaadeit MOIHOCTH (puc. 2).
Tur peMHs 10 HOMOrpaMme IpuHUMaem «by.
JnameTp Beaymiero (MEHBIIETO) MKUBA d}, MM:

d\= (38...42)3/T, = (38...42)3/45,09 135,28...149,52 mMm

OxonvatenpHO BeiOUpaeMd;= 140 mm u3 crangaptaoro psiaa mo FOCT 1284.3-80, Ho He
MEHee MUHUMAJLHOTO, YKa3aHHOTO B TaOy. 1. HomMuHaiapHAs MOIIMHOCTH TEpenaBacMast
oJHUM pemHeM cocTaBuT Py=3,21 kBr.

Oxpy>kHast CKOPOCTb PEMHS L, M/C:

v =:d)/2:10°< [v]; v=151,21-140/2000= 10,59 m/c <20 m/c

rjae [v] — nomyckaemas OKpyxHas CKOPOCTbh peMHsl (OMpeIeatoT o TadI. 2).
Jlnst pemust Tuna «by nmonmyckaemast ckopocTs peMHs [v] = 20 m/c.

500 .
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Pucynok 2 - Homorpamma onpeneneHust TpeOyeMoro Ce4eHus! peMHsI

Tabmuma 1
Hopmaabnasa momHocTh Py, KBT nepenaBaeMasi 0fHUM KJIHMHOBBIM PeMHeEM
(mo I'OCT 1284.3-80, Bb10OpKA)

Ceuenne YacToTa BPAIICHUS /1), MUH |
pemus (- | d, .
HaL,, MM) MM L 400 800 950 1200 1450 1600 2000
1 2 3 4 5 6 7 8 9 10
0 (1320) 1,2 | 0,22 0,39 0,45 0,54 0,63 0,69 0,82
(400...2500) | 71 | 1,5 | 0,23 0,40 0,46 0,56 0,66 0,71 0,84
>3 0,23 0,42 0,48 0,58 0,68 0,73 0,87




1,2 | 026 0,47 0,55 0,66 0,77 0,84 1,0
80 | 1,5 | 027 0,49 0,56 0,68 0,30 0,36 1,03
>3 | 0,28 0,50 0,58 0,71 0,82 0,89 1,06
1,2 | 036 0,65 0,75 0,92 1,07 1,16 1,39
100 | 1,5 | 037 0,67 0,78 0,95 1,11 1,20 1,43
>3 | 0,38 0,70 0,80 0,98 1,14 1,24 1,48
1,2 | 042 0,76 0,88 1,07 1,25 1,35 1,61
112 | 1,5 | 043 0,78 0,91 1,10 1,29 1,40 1,66
>3 | 0,44 0,81 0,94 1,14 1,33 1,44 1,72
A (1700) 1,2 | 0,50 0,88 1,01 1,22 1,41 1,52 1,65
(560...4000) | 100 | 1,5 | 0,52 0,91 1,05 1,25 1,45 1,57 1,71
>3 | 0,53 0,94 1,08 1,30 1,50 1,62 1,76
1,2 | 0,71 1,28 1,47 1,77 2,06 2,22 2,42
125 | 1,5 | 0,74 1,32 1,52 1,83 2,13 2,29 2,50
>3 | 0,76 1,36 1,57 1,89 2,19 2,36 2,58
A (1700) 1,2 1,0 1,81 2,09 2,52 2,92 3,14 3,61
(560...4000) | 160 | 1,5 | 1,03 1,87 2,15 2,60 3,02 3,24 3,53
>3 | 1,07 1,93 2,22 2,69 3,11 3,35 3,64
1,2 | 1,16 2,10 2,43 2,93 3,38 3,63 3,94
180 | 1,5 | 1,20 2,17 2,51 3,03 3,50 3,75 4,07
>3 | 1,24 2,24 2,59 3,12 3,61 3,87 4,19
B (2240) 12| 1,12 1,95 2,22 2,64 3,01 3,21 3,66
(800...6300) | 140 | 1,5 | 1,16 2,01 2,30 2,72 3,10 3,32 3,78
>3 | 1,20 2,08 2,37 2,82 3,21 3,42 3,90
1,2 | 1,70 3,01 3,45 4,11 4,70 5,01 5,67
180 | 1,5 | 1,76 3,11 3,56 4725 4,85 5,17 5,86
>3 | 1,81 3,21 3,67 4,38 5,01 5,34 6,05
1,2 | 2,32 4,13 4,73 5,63 6,39 6,77 7,55
224 | 1,5 | 2,40 4727 4.89 5,81 6,60 7,00 7,80
>3 | 247 4,40 5,04 6,00 6,81 7,22 8,05
1,2 | 3,09 5,49 6,26 7,42 8,30 8,69 9,20
280 | 1,5 | 3,19 5,67 6,47 7,66 8,57 8,97 9,50
>3 | 3,29 5,85 6,67 7,91 8,84 9,26 9,80
B (3750) 1,2 | 3,20 5,47 6,18 7,18 7,97 - -
(1800... 224 | 1,5 | 3,31 5,65 6,38 7,45 8,23
10000) >3 | 341 5,83 6,58 7,69 8,49
1,2 | 4,63 8,04 9,08 10,49 | 11,47 - -
280 | 1,5 | 4,78 8,30 9,37 | 10,83 | 11,84
>3 | 4,93 8,57 9,67 | 11,17 | 12,22
1,2 | 647 | 11,19 | 12,55 | 14,23 | 15,10 - -
355 [ 1,5 | 6,69 | 11,56 | 12,95 | 14,70 | 15,59
>3 | 6,90 | 11,92 | 13,36 | 15,16 | 16,09
1,2 | 877 | 14,76 | 1629 | 17,75 - - -
450 | 1,5 | 9,05 1524 | 16,82 | 18,33
>3 | 934 | 1572 | 17,35 | 18,91
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T (6000) 400 | 1,2 | 12,25 | 19,75 | 21,46 | 22,68 — — —
(3150... 1,5 | 12,64 | 20,40 | 22,16 | 23,42
15000) >3 | 13,04 | 21,04 | 22,86 | 24,16
1,2 | 20,27 | 31,62 | 33,21 - - - -
560 | 1,5 | 20,93 | 32,65 | 34,30
>3 | 21,59 | 33,68 | 35,38
1,2 | 2723 | 39,44 | 38,90 - - - -
710 | 1,5 | 28,12 | 40,73 | 40,17
>3 | 29,01 | 42,02 | 41,44

11 (7100) 1,2 | 24,07 | 31,62 | 33,21 - - — —
(4500... 560 | 1,5 | 24,85 | 32,65 | 34,30
18000) >3 | 25,64 | 33,68 | 35,38

1,2 | 34,05 | 39,44 | 38,90 — — - _
710 | 1,5 | 35,17 | 40,73 | 40,17
>3 | 36,28 | 42,02 | 41,44

Tabmua 2
XapaKkTepuCTHKHN KJIWHOBBIX peMHel

Haumensmuii Jonyckaemas
Ceuenne |MomeHT Ha OBICTpO-
Tun pemus IUaMETp IIKMBA | CKOPOCTH [V],
pemHst  xogHoM Baity 71, H-m
d1min, MM m/c
KnunoBoii HOp- O <30 63 20
MaJbHOI'O CEUEHHUS A 15...60 90 20
b 50...150 125 20
B 120...600 200 20
r 450...2400 355 30
il 1600...6000 500 30
E 4000< 800 30
KnuHoBo# y3kuit YO <150 63 35
YA 90...400 90 35
Vb 300...2000 140 35
VB 1500< 224 35

JlmameTp BEIOMOTO IIKKUBA d,, MM:
d=i,di(1 —¢),
dr=2,7-140(1-0,02)=370,44 Mmm
rae € — kodpounuenT ckommxkenus, € = 0,01...0,02; nmma mepemau ¢ peryiu-
pyembiM HaTskeHueM € = 0,01.
[Tpunumaem d>= 2,7-140(1-0,02)=370 mm.
MeskoceBoe paccTosiHue a (MM) pEKOMEHAYETCS ONpeesaTh no Gopmyre:
a = cd,,
rjae ¢ — Ko3(pULUUEHT, 3aBUCSIINI OT NEPeAATOYHOr0 OTHOIIECHHUS i (Tad. 3).
a=1,17-370=433,41

Tabauma 3
Koy puumeHT neperaTo4yHoro OTHOMEHHUs
1 2 3 4 5
c 1,5 1,2 1 0,95 0,9
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2
3HauyeHHsI BBICOTHI KIIMHOBOI'O peMHs 7 W IJIOMIAAu cedeHus peMHsa A (MMm")
NpUBENIEHBI B Ta0JI. 4 B 3aBUCHUMOCTH OT THIIA CEYCHHS PEMHSI.

Tabnuma 4
I'eomeTpuyeckne napamMeTpbl KJIMHOBBIX peMHel
Ceuenue pemHs O A b B r | E
Bricota pemus Ty, MM 6 8 10,5 13,5 19,0 | 23,5 30,0
Tlnomas ceueHus peMusid, My~ 47 81 138 230 475 695 | 1170

Pacuernas nyimHa pemHs L, MM:

d,—d)
L=2a+0,57(d, +alz)+M
L =433,41-2+0,5-3,14-(140+370)+[(370-140)2/4-433] =
= 866,82+1,57-:510,44+[53102,59/1733,64] =
= 866,82+801,39+30,62=1698,84 mMm

OxoHuaTenbHyt0 1uHYy peMHs yTounseM 1o I'OCT 1284.1-89 u3 ctangapTHOTrO
psana umH: 400, 450, 500, 630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800, 2000,
2240, 2500, 2800, 3150, 3550, 4000, 4500, 5000, 5600, 6300, 7100, 8000, 9000, 10000,
11200, 14000, 16000, 18000. JlnvHa peMHs A0JKHA UMETh 3HaueHue, onuskoe k 'OCT.
ITpuanmaem o 'OCT L=1600 mm.

YTOYHEHHOE MEKOCEBOE PACCTOSIHUE d C YYETOM CTaHAAPTHOU JUIMHHBINA PEMHS,
MM:

2 - n(d, +d,) +[2 - 2(d, +d,)] —-8(d, —d,)>
a= 3 N
21600 — 3,14(140 + 370) + y/[2 - 1600 — 3,14(140 + 370)|* — 8(370 — 140)?
- 8
©3200-1602,78 +/[1597,22] —8-53107,59
8

a

=381,93 mm

[IpuHuMaeM MeK0CeBOE pacCTOSTHUE PeMEHHOM nepefaun a = 382 mwm.

Yacrora npobera pemus B 1 c:
Y v-10° _ 10,59 -10°
L 1600
Eci pacdeTHoe 3HadeHue 6obiue gomyckaemoro (v > [v] = 10...20 ¢ ), To Heob-

XO0OAUMO YBCIIMYUTL IUAMCTPbI IIKWUBOB WJIN AJIMHY PCMHA. B namem ClIy4dac yCJIOBUC BbI-
ITOJIHACTCA.

Vroi o0xBaTa MEHBIIIETO IIKUBA PEMHCM:

=6,6c¢""

57- (dz — dl)
a
579(370 — 140)
381.93
Yucno peMHeﬁ HEO00X0aUMOEC JIJIs Inepeaauun 3aJITaHHOM MOUIIHOCTH:
12
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PC

p

z=——
FC,C,C.

rae Py — gomyckaeMasi MOITHOCTh JUIs Tiepeauu ogHuM pemHeM kBT, (cm. Tabu. 1); Cp
— K02 (QUIMEHT BIMAHUA JIUHBI peMHs (cM. Tabm. 5); C, — K03 GUIHMEHT pexxnMa pa-
60TbI (cM. TabI. 6); C, - kK03 dunmMeHT yria ooxsara (cM. Tabi. 7); C, — koapbuumeHrT,
3aBUCAIINKN OT KOJWYECTBAa peMHEH B repenaye (Tadir. 8).

Tabmuma 5

3HavyeHus kodpduunenTa BIUSHUSA AJIUHBI peMHs Cy, 1J151 KIMHOBBIX peMHeil

Jnuna CeueHue pemMHs
pemHs L, 0] A b B r i

400 0,79

500 0,81

560 0,82 0,79

710 0,86 0,83

900 0,92 0,87 0,82

1000 0,95 0,90 0,85

1250 0,98 0,93 0,88

1500 1,03 0,98 0,92

1800 1,06 1,01 0,95 0,86

2000 1,08 1,03 0,98 0,88

2240 1,10 1,06 1,00 0,91

2500 1,30 1,09 1,03 0,93

2800 1,11 1,05 0,95

3150 1,13 1,07 0,97 0,86

4000 1,17 1,13 1,02 0,91

4750 1,17 1,06 0,95 0,91

5300 1,19 1,08 0,97 0,94

6300 1,23 1,12 1,01 0,97

7500 1,16 1,05 1,01

9000 1,21 1,09 1,05

10000 1,23 1,11 1,07
Tabnuma 6
3nayenust kodpduuuenrta peskuma padorsl C,

XapakTep Harpy3Ku Tun MmanmuHel b
CnokoliHas, neperpyska npu  |BeHTUIATOpbI, BO3IyXOAYBKH, LIEH- 1,0
nmycke <120% TPOOEKHBIE HACOCHI U KOMIIPECCOPHI, JICH-

[TOYHBIE TPAHCTIOPTEPHI
YMmepeHHsle KojeOaHusl, me- Hacocbl 1 KoMIIpeccopsl OPLIHEBBIE, 0.9
perpy3ka npu nmycke <150% | LeMHbIC TPAHCTIOPTEPhI 1,1
3HauUTENbHBIE KOJIeOaHusl, 1e- | BUHTOBBIC U CKPEeOKOBBIE TPAHCTIOPTEPHI 0.8
perpyska npu nycke <200% 1,2
HepaBHoMepHasi, yaapHas ¢ MomnoTsl, TpOOUIIKH, ITAPOBBIE MEIHHUIIBI, 0.7
PE3KMMHU KOJIeOaHUSIMHU, TIe- MOJBEMHHKH, SKCKABATOPBI 1,3

perpyska npu nycke <300%

[Ipumeuanue: B3HameHarene npuBeeHbl 3HAUCHUS 17151 KIMHOPEMEHHOM Nepenadn

13




Tabmuna 7
3Havenus ko3¢ PuumenTta yria o6xpata pemHeM Beayuiero mxkusa Cy

T Vrox obxBara o
80° 120° 140° 150° 160° | 170° | 180° | 200° | 220°
ITinockue - 0,82 0,88 0,91 094 | 097 | 1,00 | 1,10 | 1,20
KnunoBsie 0,62 0,83 0,89 0,92 0,95 | 0,98 | 1,00 - -

Tabmuia 8

3HavyeHns k03P GuIMEHTa, 3aBUCAIIECI0 0T KOJIU4YeCTBa peMHel B nepegayde C,

z 2...3 4...6 >6

G, 0,95 0,90 0,85

Ha npakrtuke uncino pemHen orpannuuBator z< 8. Ecnu uncno peMHeil B pacuere
MPEBBINIAET JOMYCTUMOE, TO HEOOXOIUMO YBEIUYUTh AUAMETPhI IIKUBOB WJIU BHIOPATH
0oJIbIlIee CeUeHNE PEMHS.

z= (6,82-1,2)/(3,21-:0,92:0,92-:0,95) = 8,184/2,58 = 3,16= 4 1.

Cuiia npeBapuTEIIbHOTO HATSXKEHUS] PEMHS:
F,=z-4-0,,
rne o,=1,2...1,5 MIla — HauanbHOE HampsDKEHHE B peMue; A= 138 MM*— ruiomas ce-
YyeHus peMHs (Tadi. 4).
F,=3-138-1.5=621H
Cuna aelcTByIOIIas HA Bal:
Q=2F, -sin(ar/2)=2-6218 -sin 73° =1192.32H

QmaX: 155Q
Omax=1788,48H

IIpoexTHpOBaHUE HIKMBOB KJIUNHOPEMEHHOH Mepeaayn.

[IIkMBBI NIIOCKOPEMEHHBIX MEPeAayd BBINOIHAIOT U3 yyryHa CHU15-32, CY12-28
IpU OKPYXHBIX ckopocTsax 10 30 m/c, nmureie u3 cramu 25J1 (30-50 m/c) u u3 anomu-
HUEBBIX CIUIABOB M JICTUPOBAHHOM cTaiu Uil ObICTpOXOAHBIX mepenad no 100 wm/c.
[IIxuBbl tuamerpoM A0 300 MM BBIMOJIHSIOT CIUIOMIHBIMU, JrameTpoM a0 500 mm — ¢ 4
criiamu, auamerpom 6osee 500 MM — ¢ 6 CIUIIaMH.

Pacuer reoMeTrpruueckux napaMeTpoB BEAYILETO U BEAOMOTO HIKUBOB MPOBEIEM
o ¢popmysiaMm ykazaHHbIM B Tabauie 10. OCHOBHBIE pa3Mepbl IIKUBOB KIMHOPEMEHHBIX
nepenay npuaumaem o 'OCT 20889-80 u 'OCT 20898-80 (Tabu1. 9).

Tabnuua 9
OcHoBHbIe pa3mepbl KIHHOpeMeHHbIX IIKUBOB (I'OCT 20889-80, T'OCT 20898-80)

Ceuenue peMHs
o | A | B | B [ r | &

[Tapametpsl (cM. puc. 1)
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[ar p, Mmm 12 16 20 26 37,5 44,5
Pasmep 7, MM 8 10 12,5 17 24 29
BricoTa e, MM 10 12,5 16 21 28,5 34
Pa3zmep ey, MM 2,5 3,5 5 6 8,5 10
Tommuua 06oaa S, MM 5,5 6 7.5 10 12 15
Pacuetnas mmpuna by, MM 8,5 11 14 19 - -
VYron npoduiis KaHaBKA .
PacueTHbIil IuaMETp MEHBIIETO IIIKUBA, MM
@, Tpaj.

34 63...71 90...112 | 125...160 200 - -

36 80...100 | 125...160 | 180...224 | 224...315 |315...450|500...560

38 112...116| 180...400 | 250...500 | 355...360 |500...900 [630...1120

40 >180 >450 >560 >710 >1000 >1250

B
K7
-——F+-——-|
b, v
\ & % I
Qy
)
Z F_
E 7 g
L] i 5
(A
Puc.3 [Ipoduip mkuBa KIMHOPEMEHHOMN TIepeaaun
Taobmnuma 10

Pacuer KJIMHOPEMEHHBIX IIKUBOB

Pacuetnas popmymna
[Tapametpsr (puc. 3) WY YKa3aHUs Benymmii mku | Bemomblii mkuB
K BbIOOpY pa3zmepa
Pacuernbie quameTpsl d, MM d;d> dy = 140 mm d>» =370 Mmm
Pa3mepsl npoduiis kaHaBOK, MM
P Tabi. 9 20 MM 20 MM
r TabI. 9 12,5 MM 12,5 mMm
e Tabi. 9 16 mm 16 mm
€o Tabmn. 9 5 MM 5 MM
JuameTrpsl, MM
HapY>KHBIE d, d,=d+2e da1= 172 MM dap =402 MM
BHYTpEHHUE df di=d —2e dr1= 108 Mm dr2=338 Mm
[[IupuHa mKUBOBB, MM B=(z1)p+2r B=92 mm B=92 mm
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BriBoa mo padore: B pe3ysibTaTe MPOBEICHHOTO pacuera Mo 3aJaHHbIM KMHEMAaTH-
YECKHUM IapaMeTpaM ObllIa pacCcurTaHa KIMHOPEMEHHAs Mepeaaya, mo 3aJlaHHOM HarpysKe
BEIOpaH TH peMHs «by», IpoBeIeHa MpoBEpKa mepeaavyn Mo JOIMyCKaeMOW CKOPOCTH, Jac-
TOTE Mpodera peMHs U yriiy 00XBaTa IKUBA PEMHEM.

beimn paccunTaHbl OCHOBHBIE KOHCTPYKTHUBHBIE MapaMeTpbl PEMEHHOHN Meperayu:
nuameTpbl KUBOB d; = 140 MM ud,= 382MM, MexkoceBoe paccTosiHue a = 382 MM, JIJIMHA
pemusi L = 1600 MM, onipeaeneHo KOIM4ecTBO peMHel z = 4 mt. CipoeKTUpOBaHa KOHCT-
pykuus mKkuBoB. Heobxoaumbie mapaMeTpsl B X0Jle pacyeTa COrjacoBbIBAIU ¢ TpeOoBa-
HUsIMUA HOpMaTUBHBIX JOKyMeHTOB — ['OCT 20889-80, 'OCT 20898-80, I'OCT 1284.3-
80.

3.3. Pedepartnl

Pedepar o6vemom 10 — 30 cTpanuir coctout u3 0GOPMIICHHBIX MO yCTaHOBJICH-
HbIM nipaBuiiaMm 1 HopMatuBaM ['OCT 2-105-95 cienyromux CTpyKTYpPHBIX 3JIEMEHTOB:

* TUTYJILHOTO JIUCTA;

* OIJIABJICHMUS;

* BBEJICHUS;

* OCHOBHOI'O TEKCTa;

* 3aKJIFOUEHHUS;

" KJIFOUEBBIX MMOHATHII;

" TECTA;

» OubMorpaduuecKoro CImcKa;

» IPUITOKCHHS .

[Tpu popmMupoBaHUM CTPYKTYPHBIX JIEMEHTOB pedepara He0OOXO0AUMO COOIIOATh
clenyolue nmpaBuia.

Ha tutyiabHOM JUCTE, HApsAAy € OOLIENPUHATHIMU PEKBU3UTAMU, YKa3bIBACTCS Ha-
3BaHUE JUCUUIUIMHBI, a TAaK’K€ HOMEP U HAMMEHOBAaHUE pa3fiena, ONPEAeIISIIOIIEro TeMy
pedeparta. OrnaBieHue NMOMEIIAETCS HA BTOPOM JIMCTE U (HOPMHUPYETCS B TEKCTOBOM
penakrope Word komanoit menro: BeraBka — Cebuika — OriaBiieHHE U yKa3aTelu. . 2

Bo BBeneHMN 0TMEYaEeTCsl aKTYalbHOCTh TEMBI, (DOpMyJIUpyeTcs Leb padoThl, Me-

PEUUCIAOTC 3aaa49r, pCIICHUC KOTOPBIX IMMO3BOJISICT JOCTUTHYThH YKa3aHHOﬁ Oeau.

OCHOBHOM TEKCT OQOpMIISIETCS KaK COCTaBHAs 4acTh pa3zesia JUCUUIUIMHBL U CO-
CTOMT W3 IOAPA3JEJOB, IIYHKTOB M IOANYHKTOB, Ha3BaHUsA KOTOPBIX MUMEKT MHOIO-
YPOBHEBYIO HYMEpALHUIO.

KirroueBble MOHATHS, paCKPHIBAIOIIME CMBICI OCHOBHOI'O TEKCTa M HCIOJIb3yEMbIE
JUIs 3aKpEIICHUS] MaTepralla ¥ CaMOIIPOBEPKHU, IEPEUUCIIAIOTCA B al1(paBUTHOM MOPSIKE.

3aKII0ueHUe COJIEP>KUT BBIBOJIBI M UTOTOBBIE PE3YJIbTAThI 110 TeMe paboThl. B aToM
YacTH M3J1ararTcs MOJyYeHHbIE UTOTM U UX COOTHOIIEHHE C OOIIEH 1eJIbI0 U KOHKPET-
HBIMU 33J]Ja4aMM, TOCTABJIEHHBIMU U C(OPMYJIMPOBAHHBIMHU BO BBEJICHUU.

bubmuorpadudeckuii ciucok cocTouT u3 5 — 10 HaMMEHOBaHMI U BKJIIOYAET HOP-
MAaTHBHBIE aKThl, KHUTH, [IEPUONYECKUE U3NaHUsA, IHTEpHET — HCTOYHUKH, HA KOTOPBIE
B TEKCTE pedepara UMEIOTCS CChUIKMA B BHJE HOMEpPA MCTOYHWKA B KBAaJAPATHBIX CKOO-

1 o
HpI/IJ'IO)KeHI/Ie COACPKUT AOIOJIHUTCIIbHBIC MAaTCpHaAJIbl, 3arpOMOXKAAOIINEC OCHOBHOU
TCKCT, 1 HC ABJISICTCA 00s13aTENILHBIM.

2 .
Bce npuBeeHHbIE KOMaH/IbI IEUCTBUTEIBHBI 1J11 TEKCTOBOTO peaakTopa Word 2007.
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kax. Mcnone3yroTcs clieytonue crocoObl MOCTpOeHUs Onbmorpadmaeckux CIHUCKOB:
an(aBUTHBIN, XPOHOJIOTHUYECKHM, CHCTEMAaTUIECKUI WM MOCIEA0BATEIbHBIN (B IOPSI-
K€ MIEpBOT0 YIIOMHUHAHMS MyOJIMKALUU B TEKCTE).

Tabmura 2
Tembl pedepaToB, peKkOMeHyeMble K HATTMCAHUIO ITPH U3YyYeHUH U CUHUTLINHBI
«Jlerasiu MalIuK

Ne n/n Tewms! pedepaToB
1 2

1. KiemMoBBIE cOeTUHEHMUS.

2. KiieeBble 1 nasiHbIE COETMHEHMS.

3. Bapuatopsl.

4. [{uknonganpHbIE IEpEIAYN.

5. OPUKIIMOHHBIE IEPEAYH.

6. [InanerapHsble IIepeauH.

7. HanpsikeHus B 3y0UaThIX nepegavax.

8. YnnoTHeHus..

9. KopmycHeie neTanu peayKTopoB, OCHOBAHHUS U PAMBI.
10. | Texuuueckue TpeOOBaHMsI K UEpPTEKaM JeTajeil.

11. | CoupousHble nepenayu.

12. | PexyxTops! (BUIBI 1 KOMIIOHOBOYHBIEC CXEMBI)

13. | BonHoBbIE nepenaun

14. | TexHuka 6€300aCHOCTH MpHU padOTE C MPUBOJOM

15. | [lepemaun HoBukoBa.

16. | Dcku3Hasg KOMIIOHOBKA

17. OBOJILBEHTHOE 3alICIJIEHUE CO CMEIIIEHUEM

18. | M3roToBieHue 3y0UaThIxX KoJec.

19. | OcobeHHOCTH KOPPUTUPOBAHHBIX 3y0UaThIX KOJIEC.

20. | llleBpoHHBIE 3yOUaThIe MEPAAYH.

21. | MammHOCTpOUTENbHbIE MaTepHAIIbl U OCHOBBI HX BbIOOpa
22. | llepenaun «BUHT-TaiiKa»

23. | IIpoexTrpoBaHue NOAMNUITHUKOBBIX Y3JI0B.

24. | Bapuaropsl

25. | Enunas cucreMa KOHCTPYKTOPCKOM TOKYMEHTALUU

26. | Cnenudukaiuy K COOPOYHBIM YEPTEIKAM.

27. Pa3mepsl, TONyCKH M MOCAIKK HA YEepTEkKaX.

28. | Paboune yepTeku TUMOBBIX JIETaJIel: 3y0UaThbie KoJeca, Bajibl, KPBIIIKU MOIIITHUITHUKOB.
29. | TpeGoBaHusi K MAaIIMHOCTPOUTENbHBIM YEPTEKAM.

30. | Yeptex obero Bujaa, coopounslii ueprex. Ilopsiiok BeIOTHEHNS, OCHOBHbIE TPEOOBaHUSI.

dopmanbHbie TpeOOBaHUS K TEKCTY pedepaTa OnmpenesstoTcs: 3HAaUCHUsIMU Tapa-

METPOB, YCTaHABIMBAeMbIX B mporpamme Word.

IlapameTpsl cTpanuubl. //o14: BepxHee —2 cM, HUKHEE —2 CM, JIEBOE —3 CM, Mpa-

Boe — 1,5 cM. Pasmep 6ymaeu — A4, mmpuna — 21 cm, Beicota — 29,7 cM.

®opmar. lpugm — TimesNewRoman, kerns' — 14.
A03au. Buipasnusanue — o mmupune. Omemyn: cineba — 0 cm, cripaBa — 0 cm, nep-

sasi cmpoka Ha 1 cM. Uumepean: nepen — 0 0., nociie — 0 1T., MEXTyCTPOUHBIN — OJIU-
HapHBIN.

'Kermb— BbicoTa mpudta B myHKTax. IIyHKT paBen0,375 M.
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Cnucok MapKUpOBaHHBIM, HYMEpPOBaHHBIM WM MHOTOYPOBHEBBIU. [lonooiceHue
mapkepa unu Homepa: Mo JeBoMy Kpato Ha 1 cm. [lonoocenue mexcma: TaOymsIUS TO-
cie — 1 cm, orctyn — 1,4 cm.

Homepa crpanuu. //onodxcenue — BHU3Y CTPAaHMIbL, 8blpaGHUBAHUE — OT LIEHTPA,
kernb — 13. Ha tutynsHOM nucTe HOMeEp He npocTasisiercs. Hymepanus HaumHaeTcs co
CTPAHMIIBI OTJIABJIEHUS C HOMeEpa 2.

3aroJIOBKH T€YaTarOTCs MO LEHTPY MNOMYXUPHBIM mIpupTOM O€3 MEepeHOCOB U
TOYKHM Ha KoHLe. HazBanue pasznena — Bce nponucHele. Hazpanus nogpasaena, MyHKTOB
U MOJIIYHKTOB — CTpO4YHbIe. OTCTYIBI CBEPXY M CHHU3Y Ha3BaHUS 3arojIOBKa — 2 UHTEP-
Basia. Jlsi u3BMEHEeHUs YpOBHEW 3aroJIOBKOB UCIIOJb3yeTcs komanaa Bun — Ctpykrypa u
BBITNIOJIHSAIOTCSl YCTAHOBKU: Ha38anue pazoena — ypOBEHb l; mazeamue noodpazoena —
YPOBEHb 2; Ha36aHue NyHKmMa — YpOBEHb 3; HazeaHue noonynkma — ypoBeHb 4. Hyme-
panus 3aroJIoBKOB MHOIOYpOBHEBasI.

Nnumroctpanun. PucyHku B TekcTe pa3meriaroTcst 0jmxke K nepoi cepuike. [loa-
PUCYHOUHBIE IOANUCH HabuparoTcs kerjem 13, 6e3 Touku Ha KoHIle noanucu. Hymepa-
1S WUTFOCTPALIMI MOpa3/ieibHas U COCTOUT U3 HOMEpA pa3ziesia U MOPSIAKOBOrO HOMEpa
WUTIOCTPALUY, pa3JIeJeHHbIX TOUYKOM (Hanpumep, Pucynok - 2.11). Iloanuce k winmoct-
paru MOXET COJIepKaTh IKCnauKkayuro (paciiupoBKy YCIOBHBIX 0003HAUCHMUIA).

[Ipumep.

Pucynok 2.11 - IIpumepsl KIIEMMOBBIX COETMHEHUI

Tabauubl. 3arojioBKM U TEKCT TabnuI — Keriab 12.HyMmepalimoHHbIN 3arojioBOK ¢
nopasieNibHON HyMepanuei (Hampumep, Tabmuma 1.2) pacmosaraeTcsi 1Mo mpaBoOMy
Kpato. TemaTtuueckuil 3arojioBok (Ha3BaHHUEe TaOJMIIbI) pa3MEIaeTCs o]l HyMEPalMOHHBIM
3aroJIOBKOM, MOJY>KUPHBIM, IO LEHTPY. 3aroJ0BKU Ipad MeyaTatoTcsi TOPU30HTAIBHO U
NUILIYTCS B UMEHUTEILHOM Ma/IekKe €IUHCTBEHHOIO Yuciia 0€3 COKpAIlEHHs CJIOB, KpOME
OOIIENPUHATHIX. MHOKECTBEHHOE YHCIIO HCIIOIb3YETCsl TOJIBKO TOTAa, KOTAa CPEeau TeK-
CTOBBIX IOKa3aTesNeil rpadbl eCTh CTOSIIIME BO MHOXKECTBEHHOM yHcie. B pabore Bce Tad-
JMLBI TOJKHBI UMETh Ha3BaHMUE WK Bce ObITh Oe3 HazBaHMs. CHOCKM U IpUMEUYaHUs K
Ta0IuIEe pacnoyiararoT moa TabIuLeH.

@opmyabl HaOUPAIOT KypcHUBOM. PexkoMeHayeTcs HMCIoJIb30BaHUE pelaKTopa
dbopmyn Microsoft Equation 3.0, 3arpyxaemoro komanaoir Word: BctaBka — OOBEKT. ..
— Coznanue — Microsoft Equation 3.0. Hymepanus ¢opmyn nopasaenpHasi, o IpaBoMy
Kpato, B KpyrJiblx ckoOkax. [locnenoBarenbHOCTh pacimu@poBKu 0003HAYECHUN BETUINH
JI0JDKHA COOTBETCTBOBATH IOCIIEOBATEIbHOCTH PACIIONIOKEHUS 3TUX 0003HAYEHHH B
dbopmye.

[Ipumep

2
F, = (%Tj +F, 2.1)

rae 7— KpyTAIUid MOMEHT TepeiaBaeMblil coeguHenuem, HM; d — nuamMeTp KOHTaKTHOM
IIOBEPXHOCTH, M; [,—OCeBas cuja, JEUCTBYIOLIAsA HAa KJIEMMOBOE coenuHenue, H.
Hecnoxubie (hopmyiibl MOXKHO pacrosaratb BHyTpU TEKCTa, Habupasi Apoou uepes
Kocyto ipooHyto yepty (P;.=1/N).
JInteparypa. [lepeuenb UCTOYHUKOB, NIEpBasi CTPOKA € a03aIHBIM OTCTYNOM 1 cM,
nocieayromnme — 6e3 ab3ara.
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3.4. CobecenoBanue
Tembl 1 BOTIPOCHI AJ1s1 cOOECEIOBAHUS YCTAHABIUBAIOTCS B COOTBETCTBUU C paboyeit mpo-
rPaMMON TUCITUTIIMHBI U TPOTPAMMOM OICHUBAHUS TUCIIUTLIAHEI.
Bomnpock! ais cobecenoBanus.

1. HazoBure u nosiciute nmapameTpsl B BEIPAXKEHUU:
F o6M

T'=——+ - < [z']

L4kl 1,4kl

2. Hepqu/ICHI/ITe AOCTOMHCTBA CBAPHBIX COGHKHCHHﬁ.
3. I/I306pa3HTe COCAUHCHUC, TJIs1 KOTOPOIr'0O UMECT MECTO BbIPAKCHUC!:
Mp
' _ max ’
z-Cmax - I < [Tc]
P
4. HazoBure napaMeTpbl U YKAKUTC UX pa3MCPHOCTDb B BBIPAKCHUN (H_[HOHOLIHOG COeI[I/IHeHI/Ie):
2T
7. =——=<[z]
dl b
P
5. I/I306p331/ITe pe3B6OBoe COCIUHCHUEC, JIsI KOTOPOIro UMECT MECTO BBIPAKCHUC!
4F
dy = ;
iz, ]
6. Ilosacuure napaMeTpbl B BBIPAKCHUN U HA30BUTC UX PA3MCPHOCTD:

d,
T=T,+T, =0,5Fd, d—f +1g(y + @)

2

7. HazoBuTe 10CTOMHCTBA M HENOCTATKU COEAVMHEHNH C TapaHTUPOBAHHBIM HATSTOM.
8. [lepeuncnure HEAOCTATKH IIMOHOYHBIX COCTMHEHUM.
9. HazoBuTe napaMeTpsl M YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU!
d, =
10.  Hanmmwute Bolpaxkenus i onpenenenus kodpouipentos C; u C, B COGAMHEHUH C TapaHTH-
POBAHHBIM HATATOM.
11.  Ha3zoBuTe mapamMeTpbl U yKaXXUTE UX Pa3MEPHOCTb B BBIPAKCHUU:
4F
O_P = P2 < [O-P]
7-d,
12.  Hanumure BbIpak€HUE JAJISl ONIPENIEICHMsI JaBI€HHs Ha [10CaJI0YHON MOBEPXHOCTH B COEUHE-
HUU C TapaHTUPOBAHHBIM HATSATOM..
13.  Ha3zoBuTe mapameTpbl U YKaXXUTE UX Pa3MEPHOCTb B BBIPAKECHUIX:

27 2 S[Gp];daxe zzips[sp]

Owe =" 2 2
IO
d, d

14. Jaiite kmaccuuKalnio CTHIKOBBIX CBAPHBIX IIBOB IO (JOPME MOATOTOBIEHHBIX KPOMOK.
15.  IpuBenute kmaccudukanuio mmoHoK no ¢popme. M306pasute ux.

16. [lepeuncnure TOCTOMHCTBA U HETOCTATKU CBAPHBIX COECUHEHUM.

17. [TosicauTe, MOYEMy B BUHTOBBIX JJOMKpaTaxX MPUMEHSICTCS YIOPHBIA TPO(UIH pe3b0bI?
18.  Pacmmudpyiite mapameTpsl B BEIpAKECHUH:

r_E ’
Tc_blS[TC]

19.  Pacumm¢pyiite mapaMeTpbl B BEIpaXKESHUU:
N,=N,+12(R_+R_)

20.  Ilepeuncnute HEAOCTATKU PE3bOOBBIX COCTUHEHUH.

21. N3o0pasute cBapHOE COCTMHEHHE BCTHIK C IBYMsI HAKJIAKAMHU.
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22.
23.

24.

25.
26.
27.

28.
29.

30.
31.

32.
33.
34.

35.
36.
37.

38.

39.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

N300pa3urte mpope3Hbie CBAPHBIC IIBHI.
Pacummdpyiite mapameTpsl B BHIpaKEHUU:
__ gy
gy +9)
[TosicHuTe 3a cueT KakuX CWJI BOCIIPUHMMAETCS Harpy3ka B COCAMHEHUU C TapaHTUPOBAHHBIM
HaTATIOM.
N3006pa3urte TaBpoBOE CBAPHOE COESAMHEHHE CTHIKOBBIMU M YTIJIOBBIMH LIBAMHU.
Ha3zoBure, pa3HOBHIHOCTH IMIMHIPUIECKUX COSAUHEHHH C HATATOM I10 CIIOCO0Y COOpKH.
Pacmmdpyiite mapameTpbl B BEIPOXKCHHUH:

<[]

T,=——=<
nd ,nK ; p

c

JlaiiTe KIIacCU(PHUKAIHMIO YTIOBBIX IIBOB IO (POPME MOMEPEYHOTO CECUCHHS.

Hanummre BblpaxkeHue Juist pacueTa 00JTa, HArpy>KEHHOTO OCEBOM CHUJIOH, C yY4eTOM CKpy4H-
BaHUs IIPU 3aTSIKKE.

Hanwummre ycnoBue, onpeensomniee caMOTOPMOKEHNUE Pe3bObl.

HazoBuTe 1 nosicHuTe napameTpbl B BbIpaKEHUU:

rl=—<[r]
1,46

JIiist KakuX 1esed Py COeIMHEHHUH JeTalel BHAXJIECT IMPUMEHSIOT KOChIE CBAPHBIE IIBbI?

N3o6pasure nmpodunu pe3pd, MPUMEHSIEMbIX B MAIITHHOCTPOCHHH.

Omnpenenure AMaMETP MOCAIOYHON MOBEPXHOCTH Baja CTYIHUIIbI, €CIU YCHIIUE 3alPECCOBKH
F=30000H, ynenbHOE naBiieHWE HA MOCAA0YHON MOBEPXHOCTH p=15MIla, nnvHa mocanoy-
Horo mecta L=100mm, xoopbunuent tpeuus f=0,1, .

JlaiiTe onpesienieHe mpeesia TeKy4eCTH IIIAaCTUYHOTO MaTepuania.

N300pa3ute 0TOOPTOBAHHOE CBAPHOE COCMHEHUE.

HanummTe BhIpakeHHe Ui ONpPEeSieHHs JuameTpa 0oJiTa B HEHANPSHKCHHOM OOJITOBOM CO-
€/IMHEHUH, HArPY>KCHHOM OCEBOI pacTATHUBAIOIICH CHIION.

Pacum¢pyiiTe mapameTpsl B BRIpaXKSHUU:
2

d
T=f-7r-0-p-—
frl-p 5

Kak noapasnenstorcs COeAMHEHUs ¢ TapaHTUPOBAHHBIM HATATOM 110 crocoly coopku? Kakoit
BUI COOPKH MPENNOYTHTEIbHEE U ToUeMy?

Ha xaxoii Bua jeopmManiuy pacCUuTHIBAIOT YIJIOBbIE CBAPHbBIE IIBbI?

Hammmure Beipaskenue s onpenenenus KIIJ BUHTOBOM mapsl.

HazoBuTe 10CTOMHCTBA M HEOCTATKHU KJIIMHOBBIX COCIUHEHU.

[TpuBenuTe KIaccu(HUKaUIO KIMHOBBIX COCTUHEHUN 10 HA3HAYCHHIO.

[IpuBenure knaccuuKalUo KIMHOBBIX COETUHEHUH 110 C110CO0y COOPKH.

Knaccudukanus mTuTOBBIX COSTUHEHHIA.

Knaccugukanus mMnoHOYHBIX COeIMHEHUH TI0 KOHCTPYKLIUH.

Knaccudukanus nummieBsIx COeIMHEHH 0 KOHCTPYKIIHH.

HazoBuTe 1O0CTOMHCTBA M HENOCTATKY LIUIMILIEBBIX COEAMHEHNI 110 CPABHEHUIO CO IIMIOHOYHBIMH.

Ha3zoBute 00acTh NpUMEHEHUS 3aKJICTIOYHBIX COCTUHEHUH.

HazoBuTe npenMyinecTsa 3aKkJIE€NOYHbIX COCIUHEHU.

Ha3oBute HEnOCTaTKM 3aKIICIIOYHBIX COCIUHEHHMN.

HazoBuTe BBl 3aKIJIENIOK 110 KOHCTPYKIIHH.

Kak knmaccuuuupyroTcst py»XUHBI 110 BHLy BOCTIPUHIMAEMOW Harpy3Ku?

HavepruTe 3cKM3 CIUIOMIHOM MATHI C NOANATHUKOM.

Haueprtute 5cku3 mmuma ¢ ycTpoicTBOM, (PMKCUPYIOIIMM BaJl B OCEBOM HAIPABJICHUH.

Kakue npeumyniectsa uMeeT GpUKLMOHHAS CLENHas My(dTa [0 CPABHEHHUIO C KyJIaYKOBON?

Kakoii napamerp u3MeHseTcsl NpONOPILHUOHATbHO U3MEHEHHUIO NHAEKCA NPY>KUHBI?

Kak Ha3pIBaroTCs ONOpPHBIE YaCTH Baia?

Haueprute 3cku3 Npy>KUHbBI paCTSKEHHUSL.
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60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.

71.
72.
73.
74.
75.

76.
T7.
78.
79.

80.
81.

82.
83.
&4.

85.
86.
87.

88.
89.
90.
91.

92.
93.
94.
95.
96.
97.
98.
99.
100.
101.

C xakoii nenpro Bo uaHIeBOi My(Te MPUMEHSIOT TPOMEKYTOUHBIE TIOTYKOJIbIIA?

Haveprute 5cku3 mpoMexxyTOYHOTO Bajia 2-X CTyIEHYaTOro PeayKTopa.

Kak ycrpoena u paboraet 3youaras mydra?

HazoBuTe pa3sHOBUIHOCTH CHEMHBIX MY(]T.

Kakwue Basbl Ha3bIBAIOT KOPEHHBIMHU?

Kakoii jomken ObITh ypOBEHb Maciia, €Cli MOIIUITHAK KaueHUsI CMa3bIBAETCS B MACIISTHOM
BaHHE?

UTo Takoe «KEeCTKOCTh MPYKUHBD)?

Haueptute 3cku3 Basia ¢ Hape3aHHONM KOHUYECKOM LIECTEPHEH.

[lepeuncnure pa3HOBUAHOCTH PECCOP.

Haueprure 3cku3 4eTBEpTHOU PECCOPBI.

HauepruTe smtopsl pacnpesiesieHns THIPOJUHAMUYECKOTO JaBJICHUS B IOIIITUITHUKE CKOJIbXKe-
HUS TI0 OKPY’KHOCTH.

UTo Takoe «KEeCTKOCTh MPYKUHBD)?

JJis 9ero enaroT KaHaBKH Ha pa00uYuX MOBEPXHOCTSIX BKIIAIBIIICH?

Hayeprute 3cku3 momys1enTUYECKOil peCCOpHI.

Kakne ¢pyHKIMY BBITOTHSET MPYKUHA B MALTHHAX.

MO’KHO 11 IPUMEHSATH IIAPUKOBBIE PaJuaibHble MOUIUITHUKY /111 BOCIPUSATHS KOMOUHUPO-
BaHHBIX Harpy3ok?

[lepeuncnute KOHCTPYKTUBHBIE PA3HOBUAHOCTH MPSMBIX BaJIOB.

Kak Ha3pIBalOT MOJIIMITHUKY B 3aBUCUMOCTH OT HANpaBJICHUS BOCIPUHUMAEMOM Harpy3Ku?

Haueprute B pazpese 3cku3 pajinaibHOro HIAPUKOBOTO MOIIIMITHUKA.

Hanummre hopmyiy ass onpeneneHus JoAroBeYHOCTH MOAIUITHUKA B MIIH. 0OOPOTOB U TO-
SCHUTE TapaMeTpBhl.

Ha3zoBute pa3HOBUIHOCTH KOMIIEHCHUPYIOIIUX MY(]T.

Onpenenure AUaMeTp Bajia pelyKTopa, €Clid B OIACHOM CEYEHUH 07 KOJIECOM JEHCTBYET U3-
rubatormmii MoMeHT 260 HM 1 kpyTsmmii MomenT 180 Hm. lonmycTiumoe HampsbkeHHe Ha U3-
ru6 nys ctanu 45 mpu HarpeccoBaHHOM Ha Baj kosece 50 MIla.

UYro 03HAyYaIOT TPEThs LU(pa crpaBa B HOMEpE MOAUIHUKA?

Hanummure dhopmyiy ans pacyeToB quameTpa Bajia Ha U3rub U NOSICHUTE apaMeTphl.

[IpoBepbTe ycinoBus paboThl MOAMITHUKA CKOJIbXEHUS Oe3 upe3MepHoro Harpesa. Harpyska
Ha moamuHuk 60 kH, muamerp Bana 100 MM, mupuHa 6a060uTOBOTO BKIIabIMIA 120 MM, Yac-
tota Bpauienus Bana 500 muH -1. [pV] =20 MIla m/c.

Kpurepuu paboTocriocoOHOCTH 1 pacyeTa BajioB.

Kakue npeumyniecTBa UMEIOT NOJIIUITHUKN CKOJIBKEHHS TIePe]] MOAIIMITHUKAMU KaueHus?

PacueTHblit cpok cityKObI 17151 MOAIIUITHUKOB KaueHUs! OBICTPOXOAHOIO Bajla peAyKTopa co-
crasisieT 5600 yacoB npu yactore BpaieHus Bana 940 mun-1. Onpeaenure 10JIr0BEYHOCTb
MOJIUIMITHUKOB B MJIH. 00OPOTOB.

Kakumu nokasarensiMu OLIeHUBAIOTCS IPOYHOCTD U KECTKOCTh BaJIOB?

Krnaccudukanus noAIMIHUKOB Ka4€HUS 110 BU1Y BOCIIPUHUMAEMON Harpy3Ku.

Haueprure 3cKH3 KOJIBLEBOM IATHI C MOAIATHUKOM.

Hanummure dhopmyiy ams onpeaeneHus 5KBUBaJICHTHON TMHAMUYECKOM HAarpy3KH JIsl pOJIUKO-
HO/IINITHUKOB U TIOSICHUTE apaMETPBI.

Kakue nonyuienust HEOOX0AUMBI IPU COCTABICHUH PACUETHOM cXeMbl Bajia?

Hageprute B pazpese 3CKU3 KOHUYECKOTO paJuajbHO-yIIOPHOIO MOAIINITHHUKA.

Uro BrimrovaeT B cebst Ennnas cuctema KOHCTPYKTOPCKOM JOKYMEHTAIUH ?

[Topsimok 3anonHeHus crieunGUKaui K COOPOYHBIM YEPTEKAM.

Bunel pasMepoB Ha ueprexax,

JIOMYCKH U TIOCA/IKU Ha YePTEXKaX.

PaGoune uyepTexu TUMOBBIX JeTalieil: 3yOuaThle Kojeca, Bajibl, KPBIIIKU MOIIUITHUKOB.

TpeboBaHMs K MAIIMHOCTPOUTEILHBIM YEPTEKAM.

Ueprex ob1iero Buaa, COOPOYHBIA YEPTEIK.

[Topsi10K BBINOJIHEHMSI, OCHOBHBIE TPeOOBaHUS K PAOOYNM YepTEKaM.
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3.5. TecToBBIC 3a1aHUA

IIo JUCHUITIINHC «I[GT&JII/I MalIvuH» MpeaAyCMOTPCHO IMPOBCACHUC CIICAYIOINX BU-
A0B TCCTUPOBAHUA: IMCbMCHHOC.

ITucbMeHnHoOE TeCTUPOBAHME.
IIncpMeHHOE TECTUPOBAHME PACCMATPUBAETCS KAaK TEKYyUIMHA KOHTPOJIb YCIEBae-
MOCTH M IIPOBOJHUTCS IOCIIE€ U3YUYEHHS ONPEICICHHOTO pa3zena JUCHUIIMHBL. Pe3yb-

TaTbl TCCTUPOBAHHA HC YUUTBIBAIOTCS ITPH ITPOBCACHNN HpOMC)KYTO‘—IHOfI aTTeCTanuu.

TecT coCcTOUT U3 TECTOBBIX 33JaHU, KOTOPbIE MOTYT OBITh PA3TUYHON (POPMBI:
* 3a/1aHUE 3aKPBITON (OPMBI, COACPKHUT BapUAHTHI TOTOBBIX OTBETOB, U3 KOTOPBIX
HY>KHO BbIOpATh OJIHO MJIM HECKOJIBKO MPABUIIbHBIX;

* 33JlaHUE OTKPBITON (OPMBI KOHCTPYUPYETCS B BUJIE YTBEPKIACHUSA, PAJOM C KO-
TOPBIM TOTOBBIE OTBETHI C BLIOOPOM HE PUBOJATCS;
*3a/laHU€ HA YCTAHOBJIEHME COOTBETCTBUS TpeOyeT MOCTaBUTh B COOTBETCTBHE
3JIEMEHTaM OJIHOI'0 MHOKECTBA JJIEMEHTHI IPYroro MHOXKECTBA,
* 33/I1aHAE HA YCTAHOBJICHUE IIPAaBUIIBHOU 110CIIEA0BATEIBHOCTH IEUCTBUN UIIU CIIOB
B OIIPECCIICHUSAX.
TectoBble 3a1aHus TOJKHBI OBITH COJEPKATEIBHBIMU, JOJKHBI OXBAaThIBATH BECh
MaTrepual ¥ I03BOJIATh POU3BOAUTE IIPOBEPKY CTEIIEHU €TI0 YCBOCHHS.

Ipumep 3aganus

Bomnpocsl

OTBeThBI

O06o001IeHHas MOCIeI0BaTEILHOCTh MTPOCK-
TUPOBAHUS

pacueThl, MaTepUalIbl, pacYeTHAs CXeMa

MaTepHalibl, PaCUEThl, pacueTHas CXeMa

pacuCTHAA CXEMa, PACUCThI, MATCPUAJIbL

pacucTHasa CxeMa, MaTCpualibl, paCUCTbI

COopoYHOI1 €TUHUIICH SIBISIECTCS

Ball

PELYKTOp

ramka

IIPYKUHA

KecTkocTb:

CBOMCTBO ACTallu, HW3rOTOBJICHHOM W3
marcpuaia, € BBICOKOM IJIOTHOCTBIO

— S|V W N[~

BO3MOXHOCTh  J€Tald  [epe/laBaTh
OoJbLIIHE TTOTIEPEYHBIC HATPY3KH

CIIOCOOHOCTh JIETalHM COXPAaHITh pa3Me-
pol U popMy IO IPUIIOKEHHON HArpy3-
KON

CBOWMCTBO JI€Tald COXPaHATH paboTo-
CIIOCOOHOCTH B TEYECHUE

B ycnoBHoM 0603Hauenun "3akienka § x
20.01 'OCT 10299 - 80” mudpa 8 ykassbl-

BacT HaA ...

JJINHY 3aKJICTIKH

JIMaMeTp OTBEPCTUs

AUaMCETp I'OJIOBKU

JUaMETP 3aKJICTIKH

Mertpudeckas pe3pda uMmeeT yroi npodu-
JIsA:

45°

559

60°

65°

AIWIN|—=BD (W[~
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6 | PexoMeHayeMblii MaTepyrai st KpEIeK- C10, C12, C13 1
HBIX KJIMHBECB Cq 15, €4 20 2
Ct4, C15, Crans 35, Crans 40, Cranb 45 3
Cranp 38XMIOA 4
7 | Haumenbmmm nrymom mpu pabote oba- TPEYTOJIbHBIM |
JTAI0T KOHUYECKUE Mepeiaduul C IPSIMBIM 2
3yOoM. KOCBIM 3
KPYTOBBIM 4
8 | dns cOopku mepenaun n300pakeHHOTO pe- | pa3beM Kopryca 1
NYKTOpa UCIIONIb3YETCA ... OTBEpPCTHUE B JIHE 2
OOKOBOE OKHO (OTBEPCTHE) 3
CMOTPOBOE OKHO 4
9 | PaGoTocrocoOHOCTh YEPBIYHOU TTepeaun | YepBsK 1
JTUMHUTHPYET: YEPBSYHOE KOJIECO 2
YEPBSIK U YEPBSIYHOE KOJIECO B PAaBHOM 3
CTEIIEHU
WJIM YEPBSIK WIH KOJEeCcO B 3aBUCUMOCTH | 4
OT KOHCTPYKIIMH Tepejadn
10 ) OcHOBHOI 0COOEHHOCTBIO | HEBO3MOXKHOCTH pabOTHI ¢ OCeBbIMH Ha- | 1
. ﬂ,r:“l M300paKEHHOTO Ha PUCYHKE | Tpy3KaMu
h @53_;'4',1 MOAIIUITHUKA KAU€HUS SIB- BO3MOYXHOCTh pa0OThI CO 3HAYUTENHHBI- | 2
asieTcst MU OCEBBIMHU HArpy3KamMu
HEBO3MO>KHOCTb paboThI ¢ iepekocamu | 3
KOJIell
BO3MO>KHOCTh PaOOThI CO 3HAYUTEIBHBIM | 4
MIEPEKOCOM KOJIeIT
11 | Yopyrum snemMeHToM n300pakeHHOM Ha TOPCHUOH 1
PUCYHKE KOMIICHCUPYIOLLEH aJIbLEBON OJIMHAPHBIN TOJICTHIM METAIIINYECKUN 2
MyQThI ¢ METAUIMYECKUMHU JJUCKAMU SIBJIS- | IHUCK
eres ... peccopsl 3
MaKeT TOHKUX JUCKOB 4
12 MOHWKEHHAsl KHHEMaTU4ecKast TOYHOCTb | 1
K oCHOBHBIM HeOCTaTKaM 4EpBAYHOMU IIe- | MaJible IepeIaTOUHbIC YUCIIa 2
peladu OTHOCUTCS (-ATCs) ... HIyMHOCTb pabOTBI 3
au3kui K11/ 4
13 | IIpu nepenayn MOIIHOCTH OT BEAYILETO YBEJIMYMTCS B 3 pa3a 1
BaJla K BEJOMOMY IIOCPEJCTBOM ILIaHeTap- | ymeHsImuTcs B 3 pasa 2
HOU Iepe/lavn ¢ TpeMsl caTeUIMTaMu Ha- ymeHbuTcs B 1,44 pasza 3
Irpy3Ka Ha 3y6L$I KOJIeC YMEHBIIIUTCS B 9 pas3 4
14 _ ¢ _ 7 MWsrortoBieHHoe Oe3 cMe- 1.5 mm 1
_!  menus npsamosyboe 1u- 3.75 MM 2
WA | JHHIPUYECKOE KOJIECOo 3.00 MM 3
67527 M300paXeHHOE Ha PUCYHKE | 6.75 MM 4

HUMECT MOYJIb:
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15 | HomuHaneHbIM KpYTSIIMIA MOMEHT Ha Bainy | He meHee 250 Hm 1
peaykropa 500 Hm. Ecnu penykrop pa6o- | ne menee 1000 Hm 2
TaeT ¢ yJAapHBIMH Harpy3kamu U kod3pdu- | me 6omee 1000 Hm 3
IMECHT JTUHAMHWYHOCTHU PaBCH 2, TO ycTa- 500 Hm 4

HaBlMBaemasi MydTa A0/ KHA 001a1aTh J10-
HyCTI/IMBIM KPYTHH_II/IM MOMCHTOM:

3.6 IIpomexkyTOouHasi aTTECTAIIMS

rpamme crnenpanurera 20.05.01 [oxxapHas 6€3011acHOCTh — HK3aMEH.

BOCIIPHATHS y4eOHOTO MaTepuara.

BI/I,II HpOMG)I(YTO‘{HOﬁ aTTeCrailuid B COOTBCTCTBUH C y‘{C6HBIM IIJIaHOM IIO IIPO-

[lens mpoBeneHUsT MPOMEKYTOYHOW ATTECTAIMU — OLICHUTh CTENEHb U TIIyOUHY

Kaxxaplii 2K3aMEHAIIMOHHBIN OMJIET COASPYKUT 5 TEOPETUUYSCKUX BOIIPOCOB U 3a-

nady. Borpocsl HampaBiieHbl Ha MPOBEPKY KaK OOIIMX MOHSTHI M MOJIOKEHHUM ornuca-

TEJBHOTO XapakTepa, Tak 3HaHUsS (POPMYI U BRIpAKCHH, TPEOYIOMNX 3HAHUS W TOHU-
MaHUs IPUHLMIOB JUCUUIUIMHBL. 3aJa4l HOCAT MPUKIIAJTHON XapaKTep U MPUOIHKEHbI

K IPONU3BOJACTBCHHBIM YCJIIOBUAM.

N —

4

9.

Bonpochl BIXOAHOT0 KOHTPOJIAA (3K3aMeH)
KaKa;[ JCTaJIb HA3bIBACTCS BAJIOM.
HaHI/IH_II/ITe ypaBHeHI/Ie JJIA onpe,ueneHHﬁ YCI/IJII/ISI, HepeﬂaBaeMoro COCIMHCHUEM
/em.puc./

Lt
o | [IITTIIT <
'3 ' £ £
- | sl e S g ok
- = P e
| TITIIII /
o, K,K,
Ha3OBI/ITe HapaMeTpLI B Bpra>KeHI/II/I: [O'] =
K, S
. ?7-F,
[lepenuuuTe BbIpa)keHUE, BCTABUB HEJOCTAIOIINI apaMeTp: ¢ = ﬁ
+
T

N3obpasure numuHaprdeckoe 3youaToe Kojieco U mpocTaBbTe pasmepsl: d, d, ,ds, h, h, ,h
.p.

YeMm xapakTepu3yeTcsi IPOYHOE COCTOSTHUE JIETAITH.

Hanummure ypaBHeHue AJis onpeAeNieHus AuaMeTpa pe3bObl B COeTUHEHUH / CM. pHC./

Vs

== — &=

HazoBurte napameTpbl B BbIPAXKEHHUH:
utl [10°T,K KKy (u1)

= [GH]

N3006pa3ute pa3sHOBUAHOCTH TeJl KAUEHUS MOAIIUITHUKOB 1O (hopMe.

O,=ZyZyZz, 5 3
aWWba

10. Kak paznuyaroTcsi NOAIMIMITHUKY Ka4eHUs 110 HAMPABJICHUIO BOCIIPUHUMAEMON HArpy3KHu.
11. HanumuTe mpoBEepOYHOE BRIPAXKEHHUE TPOYHOCTH JJIs Bajia, paboTaroIIero Ha KpyueHHe.

12. Ha3zoBuTe nmapamMeTpsl B BBIDAKCHUU: T, =

" <r]

z
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13.
14.
15.
16.

17.
18.

19.

20.

21.

22.
23.

24.

25.
26.
27.

28.

29.

30.

31.
32.

33.
34.

35.

36.

37.

38.
39.

[NokaxxuTe, KAKUMU KOHCTPYKTHBHBIMH PELICHUSMHU oOecrieunBaeTcs Oosee parroHalb-
HOE pacrpe/esieHne Harpy3Ky M0 BUTKaM Pe3bObl.

N306pa3ute rpadmk KPUBBIX CKOJBXKEHHUS PEMEHHOW Nepefaydl U yKaKuTe 30Hy ee Oll-
TUMAJIbHON pabOTHI.

JaiiTe K1accu(UKAIUIO CBAPHBIX IIBOB TI0 PACHOJIOXKEHUIO OTHOCUTEIBHO CHIIBI, ACUCT-
BYIOIIEH Ha COeTUHEHHE.

[TosicHuTe mapameTpsl B BeIpakeHUu: ;= ¢/*F,

N3o0pasure HeHaNpsHKEHHOE OOJITOBOE COSTUHEHNE.

Kakue TpeboBaHus NPeIbABIAIOTCS K COBPEMEHHBIM MaIllMHAM.

HasoBute napamerpsl B Beipaxkenun: a =K (u=x1)3

VYkaxwure, oT Kakux (paKTOPOB 3aBUCUT BeIUYMHA KOY(PPUIIMEHTA HATPY3KHU IICTTHOM T1e-

penaumu.

N306pa3ute cBapHOE coelMHEHUE, JIIsl KOTOPOTO CIPABEIMBO PACUETHOE BBIPAYKEHUE!
F , ]

O'p = ﬁ < Up

Jaiite onpeneneHue A0IyCKaeMOro HalpsyKEHHUS.

Hanummre BbipaxkeHne 1 OnpeieeHusl IepelaTOuHOro Yncia B YepBsIYHOM nepeaaye.

F-
Ha3zoBute napameTpsl B BEIPRXKEHUU: pL = 2—;) < [pu]

N306pa3zute npodpmin pe3b0, IPUMEHAEMbIX B MAIIMHOCTPOCHHH.

JaiiTe onpesenieHre OKPY>KHOTO 11ara ¥ MOJyJisi 3yObeB.

Hanumure BbIpaXkeHue Ui ONpPEAEIeHUs NepeaTOuHOro Yyucia B KOHMYECKOM 3yOua-
TOM 3aleIUICHUH.

2

4F d, ,
Ha3zoBute mapamerpsl B BeIpaxkenuu: o, =—— [1+12 d—tg(l// +¢")
1 1
o . 9 cl CZ
[TepenummTe BoIpaXkeHNe, BCTABUB HEOCTAIOMINI Tapamerp: N, = p -7 A + A
1 2

N3o0pasurte >mropy M3MEHEHHS HANPsHKEHUN 10 TIEPUMETPY INIOCKOPEMEHHOM Tepea-
qH.

Jaiite 0011y10 XapaKTEPUCTUKY PEKUMOB TPEHHS B MOIIUITHUKAX CKOJIbKEHUSI.
Hammumure YPAaBHCHUC NPOYHOCTH IJIA CBAPHOI'O COCAMHCHUS BHAXJICCTKY, IIPOBAPCHHO-
ro (¢naHroBeiMu mBamMu. [IpuBeauTe pacueTHyIO CXEMY.

[lepeuncnure cpeacTBa MPOTUB CAMOOTBOPAUYMBAHUS TACK.

N300pa3ure cxemMaTHYHO CMEIEHUE OCEW U BaJiOB, MPU COECIMHEHUH KOTOPBIX MpUMe-
HSIIOTCSI KOMIICHCUPYIOLIHE MY (THI.

HazoBute napamerpsl B BEIpaKEHHUHU:

120 |(z,/g+1Y

ZZ /q qw
Jlaiite onpeneneHue peMEeHHbIX Iepenay

'{& P

N3o6pa3ute rpa@uky U3MEHEHUsT HAMIPSDKEHUH 10 MyJIbCUPYIOIIEMY /OTHYJIEBOMY/ ITUK-
y.

N3noxuTe nops10K NPOSKTUPOBAHUS MALLIUH.

Hanummre BbhipaXkeHue 11 ONpeeIeHUs] OCEBOM CUJIbI, IEPEAAaBAEMON COCTMHEHNEM C ra-
PaHTUPOBAHHBIM HATSITOM Ball — BTYJIKA.

KKy T, < [GH]

H
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40. HazoBute napamerpsl B Belpaxkenun: O, =K, (¢, —t,)A
41. Yxkaxwure, kakue pakropsl yauTsiBator koodduumentst K, K, K, B pacderax miockope-

MEHHBIX Tiepeiay?
42. N300pasute pe3p00BOE COCTMHEHHUE, TSl KOTOPOTO CIPABEJIMBO YpaBHCHHUE:
13-4-K-F

4 = 7Z"f'|O'p|

43. Hanuiunre BeIpaXkKeHUE Ul ONPEEIICHNS YKBUBAJICHTHOW JUHAMMYECKON HArpy3KH Ila-
PHKOBOIO pagualbHOIO MOJIIUIIHUKA, IPU ACUCTBUU HA HETO PaJAMAIBHON U OCEBOU CH-
JIBL.

44. HazoBuTe napamMeTpbl B BBIpaXKEHUU

B L5y p, KKy, CosyT,

r d.d,m >l ]

45. Tlokaxkure, KAKUMHU KOHCTPYKTUBHBIMU PELICHUSIMU JOCTUTAETCsI PABHOIPOYHOCTH OOJITOB 110
JUTMHE CTepXKHs?

46. N3o0pasute, Kak MOATOTaBIMBACTCS KPOMKA CBAPUBAEMBIX JI€TAJICH?

47. Ha30BuTE OCHOBHBIE IOCTOMHCTBA PE3bOOBBIX COCTUHEHUH.

48. HazoBuTe napamMeTpbl B BBIPa)KEHUU: C=PyL
49. Kako#t u3 mapaMeTpoB: AMaMeTp Bajivka d, mupuHa 1enu b, mar p siBiaseTcs: 0a30BbIM IS 11e-
nu?

50. Jlaiite xmaccudukamnuio namnd cKoJbKeHus 1mo hopme.
51. Hanummre BeIpakxeHue I pacyeTa ocu, paboTaromeii Ha u3ruod.
b-Sino
z

53. VkaxwuTe, I 4ero JASNar0T TalKu IEPEeMEHHOM )KECTKOCTH T10 BbIcOTE?
54. N300pa3ute rpaduK N3MEHEHUS! HArPY3KU 10 OTHYJICBOMY LIUKITY.
55. Jlalite onpeeneHnue yCTalOCTH.
56. Hannmre ypaBHeHHE IPOYHOCTH JUIsl 3y0a KoJjieca ¢ y4eTOM CyMMapHOTo JACHCTBUS HOP-

MaJIbHBIX HaNpsDKEHUH /cM.puc./

52. HazoBure napamMeTpbl B BIPAXKECHUH: m_=m

m e

Frose

re
9 F Sins F

s

F-d d
57. HazoBute napaMerpsl B BolpaxkeHuu: 1 = TZ tg(w+o+ f d—c
2

58. N300pasute miockopeMeHHbIE TIepeJaul ¢ OeCCTyIeHUaThIM U CTYIIEHYAThIM PEryJIupOBaHUEM
CKOpPOCTEH.

59. Kak pa3nn4arot 4epBsiku 1o (opMe Hape3aHHOM YacTu U 1o (popme ceueHust BUTKa?
60. HanuiuTe BbIpakeHWE MPOYHOCTH IITUIA Ha U3rH0 /cM.puc./
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61.

62.
63.
64.

65.

66.
67.

68.
69.

70.
71.

72.
73.

74.

75.
76.

77.
78.

79.

80.

81.

82.

83.

84.

R e R PN
gl

F
HazoBute napameTpbl B BEIPAKEHUU: T, = Ed , g+ @)

JlaiiTe KinacCupUKAIMIO LENei Mo KOHCTPYKIIHH.
IIpu KakuX yCIOBUSX 3aKJICMIOYHbIE COEAUHEHUS TIPEANOYTUTENBHEN CBapHbIX?
Hanwummre BbipakeHue JUIst OnpeaeaeHns He00X0IMMOT0 YHCIa 3aKJIETOK B COSMHEHUH.

A
Haszosure napamerpel B BeIpakenuu: [, < [Q]
K K,K,K,K.K,
Jaiite kmaccupuKauio COSTMHCHUHN C TApAaHTUPOBAHHBIM HATSTOM I10 CTIOCO0Y COOpPKH.

N300pasute cxemy, IPOCTaBUB 0003HAUCHHMS, K pacyeTy Ha U3ruO 3y0a mpsmMo3y0oro IHIHHI-
PHUYECKOro KoJeca.

[epeuncnure JOCTOMHCTBA M HEJOCTATKH 3y04aThIX Mepead.

Hanwmmre ypaBHeHHE IPOYHOCTH HA U3rHO B 00IIEM BHIE JUTSI 3y0a IECTEPHHU.

e
HasoBute napameTpsl B BEIPAKEHUH: F=F—-
1 2 ef“ -1
N306pa3ute HeHANPsHDKEHHOE O0JITOBOE COEIMHEHHE C TIONEPEYHO MPHII0KEHHON HAarpy3KOM

OTHOCHUTEILHO 0O0ITA.
HepeqﬂanTe JOCTOMHCTBA LCITHBIX Hepe,uaq.
Hammmvre BeipaskeHue 7151 oTpeiesieHus JuameTpa 001Ta B COSIMHEHNUN /CM. puc./

£ 1]
l'\
7%~
| {
|
2
T KypNu® +1
2
0,859/, '[UH] u
Kaxk n3mensieTcss KOHCTPYKIHUS MOIIMITHIKA CKOJBXEHHUS B 3aBUCUMOCTH OT //d?
N3o06pasute rpaduk n3MeHEHNs HAMPSHKCHUIA 10 3HAKOTIEPEMEHHOMY HECUMMETPUIHOMY
LUKITY.
[Tokaxure Ha TMarpaMMme U JanuTe ONPENEIEHUE TEKYYECTH.

HanurimTe BhipaskeHue JUTsE ONPEICICHUS SKBUBATICHTHOM JMHAMUYECKOW HATPY3KH MOIIINTI-
HUKa /cM. puc./

HazoBute napameTpbl B BEIPAKEHUH: d, =770

N\

HasoBute napaMeTpsl B BBIDAKEHUN:  Z, = ﬁ

7]
YKaKuTe Kakue U3 MPUBEACHHBIX YKIOHOB i1=1/4, 1/6, 1/10, 1/40, 1/100 xapakTepHbI 1)1 yC-
TAHOBOYHBIX KIIMHBEB, & KaKHe JJIsl CAMOTOPMO3SIIHX ?
Hanumwure 0603Ha4eHNE CTaHAAPTU3UPOBAHHBIX MPO(HIICH MOMIEPEUHBIX CEUCHUN HOPMaITh-
HBIX KJIMHOBBIX PEMHEH.
Hanummwre BeIpakeHUE IS POBEPOYHOTO pacyeTa JeTaiel, padoTalomuX Ha Pa3phIB.

3
HazoBure napaMerpsl B BBIpQXXCHUU: O, = 2127/0(] % ;q *l KKy T, < [O'H]
w

Ha3zoBute OCHOBHOM r€OMETPUYECKUI TTapaMeTp ISl ETHOM MepeaaydH.
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85. Ilepeunciaute 1OCTOMHCTBA CBAPHBIX COETUHEHUI.
86. [lepeuncaure npeuMylIiecTBa CBAPHBIX COEIMHEHUN B CONIOCTABIEHUH UX C 3aKJICIIOYHBIMH.
99. HazoBute napameTpbl B BIpa)KEHUU

2:10°T,

v 0,85-z-p, -m

Op = YFKF,BKF

3
m

100. Iosicuute kakue BUIBI AeopMaluii UCIIBITHIBAET Basl?
101. N3obpazure npoduinu pe3rd, MPUMEHIEMBIX B MAITHHOCTPOSHHUH.
102. [Tepeuucnure 3tamnbl CO3AaHUS MALIUH.

L5y KpsKp,CosyT,

‘]'Zz[GFz]

103. Ha3zoBuTe nmapaMeTpbl B BBIPAKEHUU: m=3

t-z-?

60-1000
105. Ilepeuncnaure pa3HOBUIHOCTHA MATEPUATIOB U KOHCTPYKIUHU IIJIOCKUX PEMHEH.
106. Onpenenute AuamMeTp cBapHbIX IpoOok /cM. puc.2/, eciu F=100 kH, [1.]=75 MIla, B=80 mm

104. IlepenuiuuTte BhIpa)K€HUE, BCTABUB HEJOCTAIOIIUNA MapamMeTp: U =

)

TTTTTTT

Y
.

=

[-?—H?E ‘o.}—

+O00 |

107. Tlosicaute, kakue GaKkTOPhI BIUAIOT HA YCTATIOCTHYIO MPOYHOCTH JIeTanei?
108. Hanuiiure BeIpaskeHHE 7151 OMPEICTICHUS IEPEAATOYHOT0 YHUCiia B IUIUHAPUIECKOM 3y0Ua-
TOH mepenaye.

i |

=

109. HazoBuTte napameTpbl B BBIPaKEHUU: T=F, -%tg(y/ + @)

110. N3006pa3ute cBapHOE COSAMHEHHE, BBITIOTHEHHOE CTHIKOBBIMH U YTIIOBBIMU IIIBAMH.
111. B kakoMm cityyae npu onpeaeieHuy J0MyCKaeMOro Hanpsb>KeHUs UCIOJIb3YIOT Mpeiell TeKyde-
ctu?

170
112. HazoBuTe napaMeTpsl B BBIDAKEHUH: @, = (Z—2 +1) KK Ty
q z,/q- [O-H ]
113. [To xakoMy IUKITYy MEHSFOTCSI HAITPsHKEHUST M3rn0a BpallaroIieics: ocu /u300pa3ute nua-

rpammy/?
114. [Tepeuncnure pa3sHOBUIHOCTHU TIepeaad 1o ¢Gopme MmornepeyHoro CEYeHUs PEMHS.
115. HanumunTe ypaBHEHHE POYHOCTH JUIsl pacueTa Bajla Ha KpyueHHUeE.

zy -z [NOTK,p(u” +1)
d, -m, 0,85-b, -u

117. Kakum yciaoBrEeM OrpaHUYMBAETCS JUTMHA (PIIAHTOBOTO II1Ba?

118. N3006pa3ute B pa3pese MIapUKOBbI, paauaibHbli, YIOPHBIN U palaabHO-YIIOPHBIN MOA-
LIMITHUKY.

119. Ilepeuncnute OCHOBHBIE KPUTEPUU PaOOTOCIIOCOOHOCTH JIeTalICH.

116. HazoBute mapaMeTpbl B BBIDAKCHUH o, =

120. HazoBuTe mapaMeTpbl ¥ OKaXHUTE UX PA3MEPHOCTH B BHIDAXKEHUHU:  pp = Fo_ [pv]
20

121. N3o0pasute pa3HOBUIHOCTH IIMIIOB 1O (hopme

122. Kakue TpeGoBaHuUs NMPEABABISAIOTCA K MaTepuasiaM, UIYIIMM Ha U3TOTOBJICHUE BEHIIOB Yep-
BSIYHBIX Kosiec?

123. HanumuTe ypaBHEHHE IPOYHOCTHU JJIS 3aKJIETIOK 10 ceueHuto 1-2 /cM. puc./.

28



LA L7 4
Vo7 4
R NEEN
B
Ka'Pl

124. Ha3oBuTe napameTpbl B BIPAXKEHUU: Z = ————————
Po ’ Ka K[ Kz

125. Ykaxure, OT 4ero 3aBUCUT JOMyCKaeMasl Harpy3Ka COeIMHEHUI C rapaHTUPOBAHHBIM HATATOM?
126. N3006pa3ute rpadvk n3MEHEHHS HANPSHKEHUH 110 3HAKOTIEPEMEHHOMY CHMMETPUYHOMY ITHK-

ay.
127. llpuBenute nmpuMep pabOTHI IE€TaT Ha CMATHE U HAITUIIUTE YpaBHEHUE TPOYHOCTH.
128. HazoBuTte napameTpbl B BBIPAKEHUU: ) S < -
U[KO ]Ka KUKB
129. Tlepenuiunte BoIpaXeHNE, BCTABUB HEAOCTAIOLINMA [IAPaMETp: ) _ F
)=

14-9 [z”

130. N3o0pasurte HaNpsHKEHHOE KIIMHOBOE COSIMHEHUE C YyIIOPOM OYpPTHKA CTEPXKHS B TOPEIl BTYJIKH.

131. daiiTe onpenenenue npeaeia NpOYHOCTH.

132. Ha3oBute napameTpsl U yKaXkXMTE UX pa3MEPHOCTH B BelpaxkeHuu: O, = (1—-7) - P

133. Omnpenenute npeaBapUTENIbHOE HATSKEHUE PEMHSI , €CJIM U3BECTHBI: KO3(DPULUEHT TiAru
¢ = 0,6, IoImycKaeMoe moje3Hoe Hanpsvkenne pemus [Ko = 2,4 H/ MM® , II0maas IOMEpedHOro
ceuenns pemas A= 150 mm’.

134. PaccuuTaiite TemMnepaTypHbIi pekUM padOThl YEPBSIYHON MEpenadyu, €clid MOIIHOCTh
nepegaun P=2,8 kBr, KIIJI nepenaun 1 = 0,85, moBepxHOCTh TerwooTaaun A= 1 m*, koaddu-
LHUEHT TerIonpoBoaHocTH K; =8 KKaJ/M” 9ac rpaja, TeMnepaTypa OKpyKaromen cpeibl toy= 18°.

135. Yron npu BepuIHHE JENUTEIBHOr0 KOHyca BegoMoro komeca &, =60° . Yrom mexy
OCSIMH KOHHYECKHX Konec &) + 8, = 90° . Ompenenure nepesaToqHoe YHCIo KOHHYECKOH 3y0ua-
TOM Taphl.

136. OnpenenuTh MpeaesibHy0 BEIMYMHY CHIIBI, IEHCTBYIOLIEH B cOeqUHEHUH, eciu b = 80
MM, 8 =5 mm, d = 15 mm, [1c] = 80 H/mm? /em.prc./
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137. Onpenenute OPUEHTUPOBOYHO TOJIIMHY IMJIOCKOTO PEMHS, €CJIM U3BECTHBI: MOIIHOCTh
nepenaun P=4,5 kBT, yactoTa BpaiieHus Beaymero mkua n =562,5 muH. OTHOIIIEHUE TOJIIIN-
HBI PEMHS K AMaMeTpy Beayliero mkusa 6/d=1/40.
138. Ompenenure auameTp OOATOB, Kpermsamux Mty K ¢GyHnamenty. CoeqMHEHHE Harpy-
KEHO MOMEHTOM T B IJIOCKOCTH CThIKA. 3a[]a4y pPEeUIUTh B OYKBEHHOM BHJIE.
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139. Onpenenure guamerp d Bana, HarpyxenHoro M=40 am u T=30 uwm, [6,]=80 MIIa.
140. Cnenaiite MPOBEPKY MEMH MO U3HOCOCTOMKOCTH, €CJIM U3BECTHO: OKPY)KHOE YCHITHE F=850

H, xoaddunuent sxcryaranuu K= 1,95, miomans onopHol moBepxHocTH mapHupa A=203 MM3, JI0-

IycKaemoe JaBjeHue B mapHupax [q]=8,5 MlIla.
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141. OnpenenuTh MOIIHOCTh, KOTOPYIO MOXKET IepeiaTh 3y0uaTas nepeaada ¢ NIHHIPUISCKUMU
KOJIECAMU, E€CIIM OKPYKHasl CHJIA ICUCTBYIOIIAS B 3aLEIJICHUN Ft:2000 H, 21230, 22290, m=>5 MM,

®=10 pan/c, n=0,98.

142. Onpenenure MOIHOCTb KIIMHOPEMEHHON epeiauu, €CIM U3BECTHBI: KOJIMYECTBO PEMHEM
7Z=4, nomyckaeMas MOIIIHOCTb Ha 0JIuH peMeHb P=1,5 kBT, koadpuinent auHaMuyeckoil Harpy3ku
KI[ZI,I, K03 GUINCHT, yIUThIBAIOMKIT BIusiHHe yria 00xBaTa K =0,94, xoodduiment, yanTsiBaro-

wuit JuuHy pemast K,=0,95, koodduuueHt, yauThBaronii HOpaBHOMEPHOCTb PaCIPE/IC/ICHIS Ha-
rpy3k# 1o pemusim K =0,9.

143. Onpenenute IIUHY IIBOB B COSMHEHUHU yTOJKa ¢ KOChIHKOH, ecyim :P=50000 H, b=100 mm,
Z0=27,1 mm, [‘Ecp]=70 Mlla, K=7 mm. /eMm.puc./
144. Onpenenure quaMeTp IIKMA ITUHOIO =100 MM, HUCIBITHIBAIOIIETO JEHCTBUE PaguaIbHON

Harpy3ku F=100000 H. [lomyckaemoe HanpsikeHue Ha u3rud [o,]=50 MlIla. /cM.puc./
£
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145. [IpoBepbTe Ha MPOYHOCTD JUCTHI 3AKJICTIOYHOTO COSTUHEHNS /CM. puc./ TIo ceueHuto 1-1, ec-

m F=24xH, nomyckaemoe HanpspKeHUE Ha pa3phlB Ul MaTepUalla JIMCTOB [Gp]=140 MlI]a.
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146. OnpenenuTb MEKOCEBOE PACCTOSHUE a U YUCIIO 3yObeB Kojeca z) 3yOuaroil nepenaydu, eciiu
IUaMeTp aenuTenbHoi okpyxnoctd d1=100 My, uncio 3yObeB mecrepHu z]=10, nepegarouyHoe yuc-
JI0 niepeaum u=3.

147. Onpenenuthb CUiIBI, ICHCTBYIONINE B 3alCIUICHUH 3y0UuaTol KOCO3y0Ool niepenadn, ecim mnepe-
naBaeMas MoiiHocTh P=10 kBT, ®1=100 pan/c, nepenatounoe uncio U=4, cymmapHoe 4uciio 3yObeB
Z.=100, moxgyns m=4 mm, yroia HaknoHa 3y6a 3=8°0"6" (cosp=0,99).

148. Omnpenenure auaMeTrp 00JiTa B COEAMHEHUH, MIOKa3aHHOM Ha puc., ecnu F=8000 H, ko3¢ u-
LIUEHT BHeIIHeH Harpy3ku X=0,5, koaddunment 3atsxku K=0,5, [csp]=140 MITa.

149. Onpenenute OKpYy>XKHOE YCHIIME JJIS IIETTHOM Mepeiauu, eCliv I0MyCKaeMoe yIeTbHOE JIaBiie-
Hue B mapHupax uenu [q]=20 MIla, nuamerp Basniuka d=7,95 MM, anuna BTynku 1=22,6 mm, k03 du-
HUeHT Harpysku Ky=2.

150. Onpenenute HATSKEHUE BEAYIICH BETBH PEMEHHOM TMepeaaydu, €clid U3BECTHHI: Kod(duim-
€HT TATU peMeHHoM nepenauyn ¢=0,5 u npenpapurenbHoe HaTskeHue pemus Fo=400 H.

151. Onpenenute nuaMeTp BEIYIIETO IIKMBA INIOCKOPEMEHHOM Mepeiauu, €CJIM OKPYKHOE YCUITHE
F=1200 H, mupuna pemus b=80 mm, nosesHoe jpomyckaemoe HanpspkeHue [Kg]=2Mna, ko3 puim-
eHT Harpy3ku K =1, oTHOIIeHHE TONIIMHBI peMHs K AuameTpy mkusa 6/D=1/40.

152. Onpenenure MOITHOCTH YepBsiUHOM nepeaayuu /m=0,8/, Beiaenstomeit 775 KIUIOKATOPHiA Ter-
Ja B 4ac paboTHhl.

153. Ha BTynku XoA0BbIX Kojiec kpaHa aeiicTByeT Harpy3ka F=40 kH. CxopocTb nepenBuxeHus

kpana V=80 m/muH nipu nuamerpe kosiaec D=500 mm. Onpeaennure HeOOXOAUMYIO JUTMHY BTYJIOK, €CITN
[pv]=15 MlIla m/c.
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154. OnpenenuTh CUIbl, IEHCTBYIOMINE B KOHWYECKOH MPsIMO3Yy0O0ii mepeade, eCiii MOIIHOCTh
P=11 kBr, yacrora BpameHnus Bana mectepHu n1=240 muH, z1=25, cpeIHUN MOLYJIb Mpy=8 MM,

z1=50.
155. Onpenenure MOUTHOCTD, IEPEJABAEMYIO LICMTHOW Mepeaadeii, €ciu A0MyCKaeMoe yAEIbHOE

nasiieHue B mapHupax nenu [q]=20 Mlla, ckopocts nenu U=10 m/c, momans mapuupa A=180 MM2,
ko3¢ unment Harpysku K4y=1,5.

156. OnpenenuTe YUCiIo 3yObEeB YEPBAYHOTO KOJIECA IPU MEKIIEHTPOBOM paccTostHun d=235 MM,
Mopyse 3aneruieHust m=10 MM, OTHOCUTEIBHOW TONIIMHE YepBsIKa =8, YUCIIO 3aX0JI0B YEpBsIKa Zy=2.

157. Onpenenum okpyxHoe ycuinue 3youatoit nepepaun / Z,=24, m=4 MM/, nepeaaromieit Mor-

Hocth P=10 kBT, npu n=1000 mun- L,
158. Onpenenutsh OKpY)HYIO CHITY B LIETTHOM TIepeade ¢ POJTUKOBOM IIETbIO, €CIIU TIepeaaBaeMast

MorHocTh P=7 kBT, yacTora Bpaienus Beayieit 3se3109ku n;=730 MI/IH‘l, 9HCIIO 3yObeB BeayIICH
3BE3104KHU Z;=25, war uenu p=19,05 mm.

159. Omnpenenuth cuibl, IEHCTBYIOIINE B UEPBIUHON Niepeaaye, ecnu ko3 duuuent quamerpa
yepBsika =8, Unci0 3yObeB UEePBIYHOTO Koseca zZ,=42, MoayJib 3aneruienus m=10 MM, nepegaBaemast
MmomrHocTs P=7 kBT, yrnosas ckopocts @1=100 pag/c.

160. OmpenenuTh YuCIIo 3yOheB MIECTEPHU U KOJIeca B IMITMHIPHYECKON KOCO3y0oil mepenaye,
eci MexxoceBoe pacctostauea=100 MM, MoysTh 3yObeB M=2 MM, YTroJl HakJIoHa 3yObeB f=8°06""
(Cosp=0,99).

161. Onpenenute BeMUMHY CyMMapHOTo Ko3(duiimenTa cura s KOpPUTrHpOBAHHOHN TIPSIMO-
3y00ii IUIMHIPUYECKOH Tepeaadu, eciid u3BectHo: a=171,3 mm, m=6 mm, z,=19, z,=38.

162. Onpenenure nuaMeTp OOJITOB B COCTMHEHHUH /CM. PUC./, €CITH KOJIMYECTBO UX Z, MOMEHT, TIe-
penaBaemblii coequHeHreM T, O0NTHI MOCTaBIeHHI 0e3 3a30pa. Pemienue npoaenaTts B 00IIeM BU/IE.

163. OnpenenuTh MUHUMAIBHBIN HATST B COSMHEHNN BEHIIA YEPBIYHOTO Kosieca u3 OpoH3bl bP
O®10-1 ¢ uyryHHoii ctynuuei, eciu nocagounsiid auametp d=0,25 M, yaenbHOe 1aBiIeHHE Ha COTIPsi-
raemoit mosepxnoctu P=1,5 Mlla, d,=0,21,d,=0,28,11,=0,25,11,=0,32, MO1y/1h YIIPYTOCTH YyT'yHA
E;=1,3-105 MIla, moxaysns ynpyroctu 6ponssl E,=1,1-105 MI]a.

164. HazoBute 0CHOBHBIE (DaKTOPHI, BIUSIONINE HA YCTATIOCTHYIO MPOYHOCTD JICTaJIH.

167. Kakue Bompocsl HEOOXOIUMO pelIaTh NPy KOHCTPYUPOBAHUHU JAETAIN?

168. Tlo xakuMm mpenenbHBIM HANPsHKCHUSM BEACTCS OmpenesieHne (pacdeT) JOMyCKaeMbIX Ha-

MPSDKEHUN TIPU CTAaTHYECKUX U IIEPEMEHHBIX Harpy3Kax.
169. Ins Kakux MaTtepualioB W YCJIOBHM Harpy>XeHus AETald HCHOJb3YIOT MpeAea MPOYHOCTH
(0,0,) NpH ONpPEAEICHUN AOIYCKaeMOr0 HalpsKEHUs?

170. Tlokaxwure Ha Trpaduke U AaiTe (HU3MIECKOE OINPEICTICHIE MpeIeia TeKYYeCTH (O'T).

171. Ilepeuucnure OCHOBHBIE KPUTEPUU PAOOTOCIIOCOOHOCTH AETAIH.

172. JaiiTe onpeneneHue npejena BbIHOCIMBOCTH MaTepurala JeTaju.

173. TlosicHuTe poJsib KOHCTPYKTOpPA, TEXHOJIOTAa U SKCIUTyaTallUOHHUKA B MPOLECCE CO3/JaHUsI MAILIUH.

174. HazoBute mopsiioK (3Tarbl) MPOSKTUPOBAHUS MaIITHH.

175. Hanumure BbIpakxeHUE JJIs1 IPOBEPOUYHOr0 pacueTa JAeTanu, padoTalonel Mo HanpsHKEHUSIM:

pa3pbiBa, U3rubda, cpesa, KpyueHus.

176. Ha3oBute 1 nosCHUTE apaMeTpsl B BelpaxkeHuu: S =S, - S, - S,

177. [aiite onpenenaeHue N3HOCOCTOUKOCTH JI€Talu.
178. JlaiiTe onpeneneHne MUKIOB U3MEHEHHs HANIPSHKEHHUI IPUBEJCHHBIX HA TpaduKax:
. 1 '
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179. JIns Kakux YCIOBHi HATPY)KEHHUs JETaIH MCIOJb3yeTcsa npenen yeranoctr (©-1) mpu omnpe-
JIEJICHUHU JI0ITyCKAeMOT0 HAIPSIKESHHUS.
180. HazoBute ocHOBHBIE ()aKTOPBI, OT KOTOPBIX 3aBUCHT IPOYHOCTH JI€TAIIH.
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181.

182.
183.
184.
185.

186.

187.

188.
189.

190.
191.
192.
193.
194.
195.

196.

197.
198.

199.
200.

201.

202.

203.
204.

205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.

N300pa3ute rpadukn u3MEHEHUS! HANPSHKCHUHN 10 MyJIbCUPYIOUIEMY, CAMMETPUIHOMY H HE-
CUMMETPUYHOMY LIUKJIaM.
N300pa3ute Ha rpaduke u naiite Gpuzndeckoe orpeaesieHue mpeaesia NpoOYHOCTH U TEKYUYECTH.
[TosicHuTe, Kakue TpU OCHOBHBIE 33J]a4l PELIAIOT IPU KOHCTPYUPOBAHUU JAETANH.
HazoBuTe OCHOBHBIC KpUTEpHUU PAOOTOCTIOCOOHOCTH JICTAIH.
JUis KakuX MaTepuajoB M yCIOBUH Harpy>KEHUsS UCHOJb3YIOT Mpeaea TeKy4ecTH, pH OIpe-
JIEJICHUH JIOITy CKAeMOTO HaPSHKEHHS?
c_,-k, k,
ko -[5]
Hanwummre ocHOBHBIE ypaBHEHHsSI TPOYHOCTH /IS IETaJCH, pabOTAIOMINX MO0 HATPSIKCHUSM:
cpe3a, pa3phbiBa, U3ruda, KpyueHuUs.
[lepeuncnuTe OCHOBHBIE STAIbI MPOLIECCA CO3AAHUS MAIITUH.
Jaiite ompenenenue LMKIA HAMPSDKEHUHM, aMIUTUTYbl M CpelHero HarpspkeHus uukia. [lo-
KaXHTe UX Ha rpaduke IUKiIa B 00IIeM ciryJae.
Ha3zoBute ocHOBHBIE (DAKTOPBI, OT KOTOPHIX 3aBUCUT IIPOYHOCTD JAETANH.
[lepeuncnuTe OCHOBHBIE TEHICHIIUH B COBPEMEHHOM MAITHHOCTPOCHUH.
Jaiite onpenesneHue J0ITyCKaeMOro HaIpsKeHMs..
N300pa3ute K13 KOHCTPYKIUH BTYJIOUHOW IETIH.
N300pa3ute cxeMy rUIOUIHON Nepesayu.
N300pa3ute cxemy peMEHHOH mepenavyn ¢ pa3ABHKHBIMH KOHYCHBIMH IIKMBAaMH (KIMHOPE-
MEHHBII BapHaTop).
Ornpenenure 1uaMeTp OKPY>KHOCTEH BBICTYIIOB W BIAJIMH JIJIsl KoJieca, eciu: m= 4 mm, z= 16,
h*,= 10, x =+0,3.
VYkaxwure, B KAKUX CIIydasx MPeIIOYTUTEIBHO TPUMEHEHHE IEBPOHHBIX Tepeiay.
Onpenenure MUHUMAJIbHOE YHUCIO 3yObeB LIECTEPHHU, NMPH KO3(PPULIMEHTE BBICOTHI TOJIOBKU
h*,= 0,8 u yrue 3anemnenns o= 20".
[Tepeuncaure nocronHcTBa 3yOUarhix nepenady HoBukosa.
BripaszuTe cMeneHne MHCTpYMEHTa PU U3TOTOBICHUH KOPPUTHPOBAHHBIX 3yOUaThIX KOJIEC
yepe3 MOAYIIb.
Hanummre BbipakeHue JUIsl onpeaeneHns yria o0XBara Ha BeIyIIeM IIKWBE PEMEHHOH Iie-
penayu.
Onpenenute 4ncio 3yObeB MIECTEPHH, MOAYJIb 3alCTUICHUS KOTOPO m= 4 MM, JTHaMeTp OK-
PY>XKHOCTH BBICTYIIOB d, = 86,4MM, k03 puLIeHT BbICOTHI rojoBKHU h’,= 0,8.
N300pa3ute nonepeyHoe ceyeHne KOPATKAHEBOTO KIIMHOBOTO PEMHSI.
Onpenenure AuaMeTp 3aroTOBKU JUIsI KOCO3yOOro LMJIMHIPUYECKOIO Kojeca, eciu: my,= 4
MM, z= 16, p = 8°06°34" (Cos 8°06°34°* = 0,99).
BeipazuTe oKpyKHy0 CKOPOCTb 3B€3/I0YKHU Yepe3 LIar LeMH.
Kak knmaccuuuupyroTcst mpy»XHHBI 110 BUy BOCTIPUHIMAEMOW Harpy3Ku?
HaueptuTe 5cKH3 CIUIOMHON HATHI C MOAMATHUKOM.
HaueprtuTe 5cKkn3 mmma ¢ ycTpoicTBOM, (PUKCUPYIOIINM BaJl B OCEBOM HAIPaBJICHUH.
Kakue Basibl Ha3bIBatOT KOPEHHBIMU?
Kakue npenmymiectsa nmMeeT GpUKIMOHHAS CIIETTHAS My(Ta [0 CPABHEHUIO C KYJIauKOBOW?
Kakoii mapamerp n3MeHsieTcs NponopLUUOHAIbHO U3MEHEHUIO UH/IEKCA TIPYKUHBI?
Kak Ha3pIBarOTCS OMOpPHBIC YaCTH Baja?
Haueprtute 3cKn3 NpyKUHBI pacTSKEHHUS.
C xakoii uenpo Bo (GaHIeBOi My(Te MPUMEHSIOT TPOMEXKYTOUHBIE TIOITYKOJIbIA?
HauepTtute 3cK13 MPOMEXYTOUHOTO Bajia 2-X CTYIEHYATOTr0 peayKTopa.
Kak ycrpoena u paboraet 3youaras mydra?
Ha3zoBuTe pa3HOBUIHOCTHU CLEMHBIX My(T.
Haueptute 3cku3 Bajia ¢ Hape3aHHOM KOHUYECKOM IIECTEPHEH.
[Tepeuncanre pa3HOBUIHOCTH PECCOP.
Haueprure 3ckn3 4eTBEPTHON PECCOPBHI.
YTto Takoe «TOPCUOH»?

HazoBute napaMeETpbl B BhIPAXKCHUU: [G] =
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222. HauepruTe 3110pbl pacupeaeeHus IMAPOIMHAMUYECKOTO JaBICHUS B ITOAILIUITHUKE CKOJIb-
KEHUS 10 OKPYKHOCTH.

223. Yto TaKoe «GKECTKOCTb MPYKUHBI»?

224. Jlnd 4yero AenaroT KaHaBKHU Ha Pa0OUYMX MOBEPXHOCTSIX BKIIABIIICH?

225. HavepTtuTe 3CKHU3 MOy ICITUYECKOU PECCOPHI.

226. Kakue QpyHKIMH BBITIONHSET NPY>KMHA B MAIIMHAX.

227. MOHO ¥ IPUMEHSTH MIAPUKOBBIC PaIHabHbIC TIOAMIUITHUKH 111 BOCTIPHATHS KOMOMHHPO-
BaHHBIX Harpy3ok?

228. Huametp 601Ta, yCTAHOBJICHHOTO 0€3 3a30pa, B COCTUHCHHH C TIOTIEPEYHON HATrPYy3KOH yBe-
JUYUIIU B J1Ba pa3a. Bo CKOJIbKO pa3 yBEIMUUTCS HArpy304Hasi ClioCOOHOCTh COeTUHEHUS?

229. TlpuBeaute KIaCCUPHUKAIMIO YTIOBBIX CBAPHBIX IIBOB 110 PACTIONOKEHUIO OTHOCUTEIILHO
JIEUCTBYIOILIEH CUJIBI.

230. M3o6pa3ure pe3bO0BOE COeNMHEHHE C SKCIIEHTPUYHBIM HArpyKeHHeM OouITa.

231. Hamummre BbIpa)keHUE [ ONPeIeIeHHs] TuaMeTpa BUHTOB B COSMHEHUHU:

g dm&

232. Hanumute BbIpaskeHUE JUIs ONIPEENICHUS 1uaMeTpa 00ITa B COEIUHEHUH, €CIU y = d,
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233. TlosicHuTe, MOYEMY OTPAHUYHMBAIOT JIMHY (DIAHTOBBIX IIBOB?

234. bonToBoe coeMHEHUE HArpy>KeHo cuilon I = 80xH, DKCUEHTPUCUTET NPUIIOKEHHS HArpy3-
KH y =d,, NOIyCKacMoe HaIpsDKeHHE Ha paspelB [0, ] =160MIla, onpenenure auamerp

ooJrra. )
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e |
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235. Hamummre BbIpa)keHUE JJIS ONpeIeIeHHs TuaMeTpa mTudra.
236. 1300pa3ute coenuHeHne, Jjisi KOTOPOTO UMEET MECTO BhIPAKEHHUE:

4F 8
= 2 (Hdﬂlfj <o ]

237. N3o006pa3ute mpoOOYHBIC CBAPHBIC IIIBHI.

238. U3ob6pa3ute mTH(TOBBIE COEAUHEHUS C OCEBBIM IITU(TOM.

239. Hanummre BbIpaxe€HUE JUIs ONIPEIEICHHS BETMYMHBI HAXJIECTKH B KIIEEBOM COEIUHEHUH.

240. Ha xakue Buasl aedopmanuii paccuutbiBatoTcs kpenexHbie mtudTel? [IpuBenure ypaBHe-
HUS IPOYHOCTH.

241. Yro npeactapistoT co00i MTUDTHI U IJI YETO OHU CITyKaT.

242. V300pa3ute 3MI0py pacrpeieieHrs HanpsHKeHUH B JIOOOBOM M (DIAHTOBOM IIIBAX CBAPHOTO
COEJIMHEHUS.

243. Kaxoe coelMHEHUE HAa3bIBAIOT Pa3bEMHBIM U KaKO€ HEPAa3bEMHbIM?

244. V300pa3ure MIIOHOYHOE COSMHEHUE U IOCTaBbTE OCHOBHBIE MTApaMETPBhI.

245. Hanumwure ypaBHEHHE IPOYHOCTH ISl CTBIKOBOI'O CBAPHOTO 1IBA.

246. Kak pa3nuyaroT pe3bObl 110 Ha3HAYECHUIO?
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Oo6pa3zen 3x3aMeHALIMOHHOTO OUJIeTa:

MHWHHUCTEPCTBO CEJILCKOTI'O XO3SIIICTBA POCCUIICKOM ®EJEPALINN
®enepajibHOE TOCyIapCTBEHHOE 010/sKeTHOE 00pa3oBaTe/IbHOE YUpe:KIeHue
BbICIIEro 00pa3oBaHuA
"CapaToBCKHii rocyapcTBeHHbIN arpapHblii yanBepcuteT nmenn H.W. BaBuiioBa”

Kadenpa MaTemaruka, MeXaHUKa ¥ MHXCHEpHas rpaduka

9K3AMEHAILIMOHHBIN BUJIET Ne 18

IO JUCHUIIINHE «ACTATIW MAIllWuH)»

1. Tlepeuncnute JOCTOMHCTBA LEMHBIX NEpeay.
2. Hammmure BeIpakeHHE 7151 OTpeIeTIeHUs JuameTpa 001Ta B COeTMHEHNUHN /CM. puc./
i
r g
RN \ HIN .
/I/ N7 7%
T K Nu® +1

3. HasoBute napameTpsl B BBIPAKEHUU: d, =770

0,850/, - [GH ]2 u

4. Kak n3meHsieTcss KOHCTPYKIHUS IMOIIMITHIKA CKOJIBXEHHUS B 3aBUCUMOCTH OT coOoTHomeHus //d?
5. H3oOpas3ute rpaduk U3MEHEHUS HAPSHKEHUH 110 3HAKOIIEPEMEHHOMY HECUMMETPUYHOMY ITHUKITY.

6. 3anaya. OnpenenuTh MEKOCEBOE PACCTOSIHUE @ U YUCII0 3yObeB Kosleca Z,3y0uaroi nepeiayu, ec-
1M IMaMETP JIENUTENbHOM OKpYxkHOCTH d =100 MM, ynciio 3yobes wecrepun z =10, nepenarovxoe
YHCII0 epeaayu i=3.

27.08.2019

3aB. kadenpoii /Kamprmosa I".H./

4. MeToanueckne MaTepuaJibl, ONpeae/saoinne Npoueaypbl OleHUBAHNS 3HAHUH,
YMeHHIi, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH,
XapaKTepU3yLUX 3Tanbl GopMHUPOBAHUSA KOMIIETCHLUM

4.1 Ilpouexypnl OllcHUBAHUSA 3HAHUI, yMEHH i, HABBIKOB
U (WIH) ONBITA IeSATEeJbHOCTH

KoHTponb pe3ynbTaToB 00ydeHus: 00y4arouxcs, TaloB U YPOBHS (GOPMUPOBa-
HUSI KOMITETEHITMH TI0 AUCHUTUINHE «/[eTann MamuH» OoCyIIecTBIsSETCS Yepe3 mpoBe/e-
HUE BXOJIHOTO, TEKYIIET0, BEIXOIHOTO KOHTPOJIEH U KOHTPOJISI CAMOCTOSITENIbHOM PaOOTHI.

@DopMBI TEKYIIETO, MTPOMEKYTOYHOTO M UTOTOBOTO KOHTPOJIA M (HOHIABI KOHTPOIb-
HBIX 3aJaHUH JUIsl TEKYIIET0 KOHTPOJIS pa3padarsiBaroTCst kadeapoi ucxos u3 crenudu-
KW TUCIUTIIMHBI, U YTBEPKIAIOTCS Ha 3aceAaHNH KadeIphl.
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4.2 Kpurepuu ouleHKM 3HAHNH, YMEHUI, HABBIKOB U (WJIH) ONBITA 1eATEIbHOCTH,
XapaKTepU3yKUUX 3Tanbl (opMHUPOBAHHUS KOMIIETCHIUI B IIpoLecce 0CBOCHUSA
o0pa3oBaTeIbHOM MPOTrPaMMBbI

OrnucaHue Kbl OIEHUBAHKS JOCTHKCHHSI KOMITIETCHIIMHA TI0 AUCITUTUTMHE TIPH-
BeJIeHO B TadiuIe 6.

Tabauua 6

YpoBeHb
OCBOCHUS
KOMIICTCH-
02071

OtmeTKa no NATUOAJUIBHON CUCTEME
(mpomesxyTouHas aTTecTarus)*

Onucaunne

8bICOKUIL

«OTIIUYHO»

«3a4TCHO»

«3a4TECHO
(OTIIUYHO)»

OOyuaromuiicss 0OHapy»X ujil BCECTOPOHHEE,
CUCTEeMaTHUYeCKOE U IITy0oKoe 3HaHue y4el-
HOTO MaTrepuana, yMeeT CBOOOIHO BBIMOJ-
HATh 3aJlaHusl, MPEILyCMOTPEHHbIE MPO-
IpaMMOM, YCBOMJI OCHOBHYIO JINTEPATYpy U
3HAKOM C JIOMOJIHUTEIBHON JHUTEepaTypoid,
PEKOMEHI0BaHHOU Iporpammon. Kak mpa-
BUJIO, OOYy4Yalomuiicss MPOSBISET TBOpYE-
CKHE CIIOCOOHOCTH B IIOHMMAHHUHU, U3JIOXKE-
HUU U UCIIOJIb30BAHUU MaTepuasa

oaszoevti

«XOpouIo»

«3a4TCHO»

«3a4TECHO
(xopo1110)»

OO0yuaromuiics 0OHAPY W TIOJTHOE 3HAHUE
y4eOHOTr0 MaTepHalia, YCHEIIHO BBIOIHSICT
HPEeNYyCMOTPEHHBIE B IIPOTpaMMe 3aJaHusd,
YCBOWJI OCHOBHYIO JIMTEPATypy, PEKOMEH-
JIOBAHHYIO B IIpOrpaMMe

nopozoeulii

«ylOBJIETBO-
PUTEIBHO»

«3a4TCHO»

«3a4TEHO
(ymomie-
TBOPHUTEIb-
HO)»

OOyuarommiics oOHapyXUJ 3HAHHUSI OCHOB-
HOTO y4eOHOTro Marepuajia B oO0beme, He-
0o0XoaMMOM JJsl JajbHeWme y4eObl u
npejacrosmerd  paborel 1o  mpodeccuw,
CIpPABJIAETCA C BBIIOJIHEHUEM IIpPaKTHYe-
CKUX 3a/laHuil, NPenyCMOTPEHHBIX IpO-
IrPaMMOi, 3HAKOM C OCHOBHOM JINTEpaTypOH,
PEKOMEHI0BAaHHOM IPOrPAMMOM, IOITYCTHI
HOrPEIIHOCTH B OTBETE HA K3aMEHE U IpHU
BBINIOJIHEHUH 3K3aMEHAI[MOHHBIX 3aJlaHuM,
HO 00J1a/1aeT HEOOXOIUMBIMH 3HAHUSAMU IS
UX YCTpaHEHHUs NOJl PYKOBOACTBOM IIpEro-
JlaBatesst

«HEYI0B-
JIETBOPHU-
TEIBHOY

«HEC 3a4TC-
HO»

«HE 3a4TEHO
(HeyIOBIIET-
BOPHUTEIIHHO)»

OO0yuaromuiics 0OHapy» uil MpoOesbl B 3HA-
HUSIX OCHOBHOTO y4eOHOTO MaTepuaina, J0-
MyCTHJ NPUHIWIIHNAIbHbIE OUIMOKH B BBI-
NOJTHEHUU TPETyCMOTPEHHBIX MPOrpaMMOin
NPAaKTHYECKUX 3aJlaHUH, HE MOXKET MPOI0JI-
KHUTb 00y4YEeHHE WIHM MPUCTYIHTH K Mpodec-
CHOHAJIBHOM [JESITEbHOCTH 0 OKOHYAHUH
o0Opa3oBaTeNbHON OpraHu3anuu 0e3 J0moI-
HUTEJIBHBIX 3aHITHI

* - ¢opMa MPOMEKYTOYHOM aTTECTAI[MU B CEMECTPE OMPEEISAETCS B COOTBETCTBUU C
Tabsmiiei 2 pabodeit mporpaMMbl TUCIUIUIAHBI (MOTYJIS)
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4.2.1 KpuTepuu OleHKH YCTHOTO OTBETA NMPHU MPOMEKYTOYHOM aTTeCcTAlluN

[Ipu oTBeTE HA BOIIPOC 00YYAKOIIUKCA JEMOHCTPUPYET:

3HAHMA: OCHOBHBIE KPUTEPUHU pabOTOCIOCOOHOCTH JeTajleld MAIllMH U MEXaHU3-
MOB M BHUJbl MX OTKa30B; TUIOBBIE AETAIW W y3JIbl MAIIMH U MEXaHU3MOB MOXKAPHOU U
aBapuiiHO - cracaTelibHOM TEXHUKH, TEOPHUIO0 MX pabOThl U OCHOBBI pacuera, 00JacTh
IPUMEHEHUS, CITIOCOOBI COSAMHEHUS JeTale B KOHCTPYKIUAX U MalIMHaX, TPEOOBaHUS
ECK/I x opopMiieHHI0 KOHCTPYKTOPCKOM JIOKYMEHTAIIUH;

YMEHMSI: BBINOJHATh PACUYE€Thl HA MPOYHOCTh, )KECTKOCTh U APYTUM KPUTEPUSIM
paboTOCIIOCOOHOCTH M HAAEKHOCTH 0a30BbIX JeTajieil U 00OCHOBBIBATh UX MapaMeETphl;
BBIOMpATh HanbOJIee COOTBETCTBYIOIINE MAaTepUaIbl IJIs IeTajell MallMH; 0I0UPaTh 1O
3aJJaHHBIM Harpy3KaM U XapakTepUCTUKAM THUIIOBBIE JETAJN JIJI1 MEXaHU3MOB MAIlIWH;

BJIaJIcHHE HABBIKAMM: OCHOBHBIMM METOJIAMM HCCIIEIOBAHMS, pacyeTa U IPOEK-
TUPOBAHMUS JieTajel MalluH U MeXaHu3MOB; HaBbikaMu padoTel ¢ I'OCT u apyroit HOp-
MAaTHUBHO - TEXHHYECKON JOKYMEHTALMEN.

Kpurepuu ouenku

OTJIMYHO 00yyYaroIuiCs 1EMOHCTPUPYET:

- 3HaHUE OCHOBHBIE KpUTEpUEB pabOTOCHOCOOHOCTH NeTajel MalluH U
MEXaHU3MOB U BHJIbl X OTKA30B; TUIIOBBIX J€TaJIel U Y3JIOB MAIlUH U Me-
XaHU3MOB II0KapPHOU U aBaApPUMHO - CIIACAaTEIbHOM TEXHUKH, TEOPUU UX pa-
OOTBI M OCHOBBI pacyeTa M MPOEKTUPOBAHMS; CIIOCOOOB COEIUHEHUS JeTa-
Jei B KOHCTpYKUUAX M MamuHax; Tpedosanuii ECKJI x opopmieHno KoH-
CTPYKTOPCKOH JOKYMEHTALlMH; NCUEPIBIBAIOIIE U IIOCIE0BATENBHO, YETKO
U JIOTUYHO M3JIaraeT MaTepuaj, XOpoUlo OPUEHTUPYETCS B Marepualie, He
3aTPyAHAETCS ¢ OTBETOM IIPU BUAOU3MEHEHNH 3a/1aHUM;

- YMEHHE BBIIOJIHATh PacyeTbl Ha IPOYHOCTh, )KECTKOCTb U IO APYIUM
KpUTEpHUsIM pabOTOCIIOCOOHOCTH M HAJIEKHOCTH 0a30BBIX AeTayied u 000C-
HOBBIBaTh MX IapaMeTpbl; BIOMpaTh HanOoJiee COOTBETCTBYIOIUE MaTe-
pHaisl Ul AeTalell MalluH; MoAOUpaTh 10 33JaHHBIM Harpy3KaM U Xapak-
TEPUCTUKAM THIIOBBIE JI€TAIM JUIsl MEXaHW3MOB MallWH, UCIIOJIb3Ys COBpE-
MEHHBIE METO/Ibl U NTOKA3aTeINH;

- YCIIELIHOE U CHUCTEMHOE BJIaJICHUE HAaBbIKAMH OCHOBHBIX METOJIOB HCCIIe-
JIOBaHMs, pacuera U MPOEKTUPOBaHUS AETajell MallluH U MEXaHU3MOB; Ha-
Bbikamu paboTel ¢ 'OCT 1 HOpMAaTUBHO - TEXHUYECKOM JOKYMEHTalLueH

X0po1Io 00yyYaroIuiCs 1EMOHCTPUPYET:

- 3HaHME MaTepHaja, pacuera U MPOSKTUPOBAHUS JIeTallell MallluH U MeXa-
HU3MOB, HE JIONyCKAeT CYLIECTBEHHBIX HETOYHOCTEH;

- B LIEJIOM YCIICITHOE, HO COZAEpIKallle OTJeNIbHbIe MPOOebl, yMEHHUE BbI-
HOJIHATh pacueTsl Ha MPOYHOCTh, JKECTKOCTh U MO APYTUM KPUTEPHUSM pa-
00TOCIIOCOOHOCTH M HAJIEKHOCTH 0a30BBIX JIeTalieil; 000CHOBBIBATh UX I1a-
pameTpsl; BEIOMpPATh HauboJIee COOTBETCTBYIOIINE MAaTepUallbl s JAeTanen
MaIllMH; MO0UpaTh MO 33JJaHHBIM HAarpy3KaM U XapaKTEpPUCTHKAM THIIOBbIE
JeTaliy JUlsi MEXaHU3MOB MallliH, MCIIOJIb3ysl COBPEMEHHBIE METO/bl U IO-
Ka3aTeu;

- B LIEJIOM YCIIEIIHOE, HO COJepIKallee OTAEIbHbIE TPOOEIBl UIH COIPOBO-
XKJaroieecs OTACIbHBIMU OIIMOKaMU BIIaJICHUE HABBIKAMH HMCCIIEIOBaHMUSA,
pacueTa ¥ MPOEKTUPOBAHU AeTalell MAlllMH U MEXaHU3MOB; HaBbIKAMU Pa-
6016l ¢ 'OCT u apyroif HOpMaTUBHO - TEXHUYECKOM JTIOKYMEHTaluen
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YA0BJIETBOPUTEIBLHO

00yJaromIuics: JIEMOHCTPUPYET:

- 3HaHMS TOJILKO OCHOBHOTO MaTepHualia, HO He 3HaeT JeTalied, TOMyCcKaeT
HETOYHOCTH, JOMYCKAaeT HETOYHOCTH B (HOPMYITHPOBKAX, HAPYIIAET JIOTH-
YECKYI0 MOCJIEI0BATEIbHOCTh B U3JI0)KEHUU MTPOrPaMMHOT0 MaTepUaa;

- B LIEJIOM YCIICIIHOE, HO HE CHCTEMHOE YMEHHE BBITIOIHATH pacueThl Ha
MIPOYHOCTh, KECTKOCTh U MO IPYTHUM KPUTEpPUSM pabOTOCIIOCOOHOCTH U
HAJC)KHOCTH 0a30BBIX JIeTaield 1 00OOCHOBAHMSI TTAPAMETPOB; BHIOMPATH CO-
OTBETCTBYIOIINE MaTepHalbl Ui AeTaliell MalluH; nmoAOupaTh Mo 3aJaH-
HBIM Harpy3kaMm M XapaKTepPHCTUKaM THUIIOBBIC JETATH JJIsI MEXaHH3MOB
MalINH, UCTIOJIB3YSl COBPEMEHHBIE METO/IbI U MTOKA3aTeIH TAKO! OLICHKH;

- B IIEJIOM YCIICIIHOE, HO HE CUCTEMHOE BIIaJICHUE HABBIKAMH HCCIIEI0BA-
HUSl, pacueTa U MPOEeKTUPOBAHUS JAeTajeil MalllMH U MEXaHW3MOB; HaBbIKa-
MU paboTsl ¢ [OCT 1 HOpMAaTUBHO - TEXHUYECKOH IOKYMEHTaIUeH

HEYAOBJIETBOPUTEC/IBbHO

oOy4aromuncs:

- HE 3HAeT 3HAYUTEJIbHOM YacTH MpOrpaMMHOI0 MaTepuasa, IJI0X0 OpUEH-
TUPYETCS B KPUTEPHUSIX PabOTOCIIOCOOHOCTH AeTanel MallliH 1 MEXaHU3MOB
U BUJIaX UX OTKA30B; TUIIOBBIX JETANIAX U y3JlaX MAIIUH U MEXaHU3MOB IO-
’KApHOU M aBapUMHO - CIacaTeIbHOW TEXHUKHU, TEOPUU UX pabOThI M OCHOB-
HBIX METOJIaX pacyera M MPOEKTUPOBAHMS; CIOCO0aX COCTUHEHUS JeTasieit
B KOHCTPYKLUAX U MamuHax, TpedoBaHusx ECKJ[ Kk KOHCTpYKTOpPCKOH J10-
KyMEHTAIUH, HE 3HAeT MPaKTUKy NMPUMEHEHMsI MaTepuaia, J0IMyCKaeT Cy-
IIECTBEHHbIE OIINOKU

- HE yMEET UCIIOJIb30BaTh METO/IbI U ITPUEMBI 1T0100pa 110 33JaHHBIM Xapak-
TEPUCTUKAM THIIOBBIX 3JIEMEHTOB MEXaHU3MOB MallluH; BEIOUPATh COOTBET-
CTBYIOIIIME MaTepuaibl s JIeTaled MalluH; PACCUUTHIBATH HAa MMPOYHOCTb,
KECTKOCTb U JIPYT'MM KpUTEpUsAM pabOTOCIIOCOOHOCTH M HAJEKHOCTU 0a30-
BBIC JICTAJIH; IOITyCKAET CYIIECTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJIBIINMU
3aTPYAHEHUSMH BBINOJHAET CAMOCTOSTEIbHYIO pPaboTy, OOJIBLIMHCTBO 3a-
JaHWH, IPelyCMOTPEHHBIX IPOrPAMMOM AUCLHUILINHBI, HE BHIIIOJHEHO;

- HE BJIaJIceT HaBbIKaMU pacyeTa U NPOEKTUPOBAHUS JETAJIEH MAIlIUH U Me-
XxaHU3MOB; HaBbIKaM# paboTel ¢ 'OCT u npyroit HOpMaTHUBHO - TEXHUYE-
CKOM JOKYMEHTAaIMEH.

4.2.2 KpuTepuu OLleHKH BBHINOJHEHUS] TUIIOBBIX PACYETOB

[Ipu BBINOJHEHUU TUIIOBBIX PACUE€TOB O0YyYAOUIUICS JEMOHCTPUPYET:

SHaAHUSI: OCHOBHLBEIX KPUTCPUCB pa6OTOCHOCO6HOCTI/I I[CT&J'IGIZ MalllMH W MCXa-

HU3MOB M BHJbI UX OTKA30B, THUIIOBBLIX ﬂeTaHeﬁ M y3JIOB MalllMH 1 MCXAaHHU3MOB I10Kap-

HOW U aBapuHO - cracaTeIbHOW TEXHHUKHU, TEOPUIO WX PAa0OTHI M OCHOBBI pacuera, 00-

JAaCTb IIPUMCHCHUA, CITOCOOBI COCIUHCHU I[GT&J'ICFI B KOHCTPYKIHMAX W MalllMHAX, TPC-

6oBanus ECKJ] k opopmieHnio KOHCTPYKTOPCKOM JOKYMEHTAIUH;

YMEHMs: BBIIOJIHATH PACUETHl Ha MPOYHOCTH, JKECTKOCTh U MO APYTUM KPUTEPH-

AM pabOTOCIIOCOOHOCTH M HAJI€AKHOCTH 0a30BbIX JIeTaneil; 000CHOBBIBATh UX MapaMeT-

PBI; BBI6I/IpaTL HauoOosce COOTBCTCTBYHOIMC MATCpHUAJIbI IJIA HGTaHCﬁ MalllMH, HOI[6I/I-

PaTh 110 3alaHHBIM XaPAKTCPUCTUKAM THUIIOBBIC ACTAIIN OJIA MCXAHNU3MOB MAIlIWH,

BJAJICHUEC HABbIKAMM: BJIaJCCT OCHOBHBIMH MCTOJaMM HMCCICAOBAHUA, pacucTa

U MIPOCKTUPOBAHUS JIeTale MallluH U MeXaHu3MoB; HaBbikaMu padbotel ¢ ['OCT u npy-

IOl HOPMATUBHO - TEXHUYECKON JOKYMEHTALMEN.
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KpHTepnn OL€CHKH BBINNOJHCHUA THIIOBBIX PACYECTOB

OTJINYHO

00yYarOLIUICS IEMOHCTPUPYET:

MIPABUIILHO BBIMOJHEHHBIN U aKKypaTHO O()OPMIIEHHBINA THUIIOBOW pacyeT Mo
CBOEMY BapHaHTYy;

MOJIHBIN 00bEM 3HAHM JIEKIIMOHHOTO MaTepuaa o COOTBETCTBYIOIIUM
pazzenaM JUCHMILIMHBL «JleTanu MalmH»;

CBOOOJTHO OPUEHTUPYETCS B HEOOXOIMMOM J1JIsl pacueTa CIIpaBOYHOM HOpMa-
TUBHO-TEXHUYECKON JOKyMEHTAIHH;

IIPaBUJIbHbBIE OTBETHI HA JIONOJIHUTENIbHBIE BONPOCHI MTPEIO1aBaTellsl.

XOpoI1o

00yyJaromuncs 1eMOHCTPUPYET:

MIPAaBUIILHO BBIITOJHEHHBIM U aKKypaTHO O()OPMIICHHBIN THIIOBOW pacyeT Mo
CBOEMY BapHaHTy, COACPKAILUUN OTEIbHbIE HECYLICCTBEHHBIC HETOYHOCTH;
3HaHUA JICKLIUOHHOIO MaTepHalla 10 COOTBETCTBYIOIIMM pa3jeiiaM JUCLUII-
JuHBI «/leTanm mammny;

HeOoJIbLINEe 3aTPYyAHEHUS B IOMCKE HEOOXOAUMOM ISl BBIIOJIHEHHS pacyeTa
MH(pOpMALUU B CIIPAaBOYHON HOPMAaTUBHO-TEXHUUECKON JOKYMEHTALUH;

B 11€JIOM IIPaBUJIbHBIE, HO C HECYILIECTBEHHBIMU IIpOOeIaMH OTBETHI Ha J10-
IIOJIHUTEJIBHBIEC BOIIPOCHI IPENOABATEIIS.

YI0BJIETBOPHUTEJ/Ib-
HO

00yYaroMMNCs IEMOHCTPUPYET:

B LI€JIOM IIPABWJIBHO BBIITOJIHEHHBIA TUIIOBOM pacyeT IO CBOEMY BapHUaHTY C
HETOYHOCTSIMH, HE BIHSIOIIUMU CYIIECTBEHHBIM 00pa30M Ha Pe3yJIbTaT;
He0OXOIUMBI MUHUMYM 3HaHUH JIEKLMOHHOTO MaTepuasa 1o COOTBETCT-
BYIOILIUM pa3jiesiaM JUCHUIUIHHBI «JleTanu Malmny;

3aTpyIHEHUS B IOUCKE HEOOXOIMMOI1 JIJIsl BBIIIOJIHEHUS pacueTa uHpopma-
LMY B CTIPABOYHON HOPMATUBHO-TEXHUYECKOU JIOKYMEHTALIUH;

OTBETHI HA JJONOJIHUTEIbHBIE BOMPOCH! IPENOAABATENS C OLIMOKAMHU.

Hey/10BJIeTBOPH-
TeJbHO

oOy4arommuics:

HEMPaBUJIBHO BBIITOJIHWI TUIIOBOM pacyeT 10 CBOEMY BAPUAHTY WM HE
MpEeACTaBUI paCUET;

JEMOHCTPUPYET OTCYTCTBUE HEOOXOAMMOI0 MUHUMYMa 3HAHUMN JIEKIIMOHHOTO
Marepuaia o COOTBETCTBYIOLIUM pa3jieiaM JUCLHMIUIMHGI «/leTanu Mammny;
3aTpyIHSAETCS HAlTH HeoOX0IMMYI0 HH(OPMAIIHIO B CIIPABOYHON HOpMa-
TUBHO-TEXHUYECKOHN TOKYMEHTAalINUH;

JTAeT HE MPAaBWJIbHBIE OTBETHI HA JIONOJHUTENIbHBIE BOIIPOCHI PENOIaBaTENsL.

4.2.3 Kpurtepuu olleHKH BbINOJIHeHUs pedepara

[Ipu BeIOIHEHUU pedepara 00yUaromunics 1eMOHCTPUPYET:

3HAHMA: OCHOBHBIX MOHATUN IpoOiembl pedepaTa, TEOPUIO PabOThl U OCHOBBI

pacdeTra pacCMaTpUBAEMbIX JETAIEH, ONPEAECIEHUN U 3aBUCUMOCTEN;

YMEHUA: CUCTCMATU3UPOBATh U CTPYKTYPHUPOBATh MAaTCpHrall; ACJIaTh BbIBOJLI I10
pacCMaTpuBacMOMYy BOIIPOCY, 000CHOBBIBATh mapaMcCTpPhbl HGTaHCﬁ MalllMH Ha OCHOBAa-

HUH U3YYECHHOTO MaTepuaa;

BJAICHUEC HABBIKAMHM: OCHOBHBIX MCTOJO0B HCCIICJOBAHUA, pacu€Ta U IIPOCKTU-

poBaHus JeTaned MallMH U MexaHu3moB; padotel ¢ 'OCT u apyroii HOpMaTHBHO -

TEXHUYECKOU JOKYMEHTALIUEH.

Kpurtepun ouenku BoinoJiHenus pegepara
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OTJINYHO

00yJaroIIUiCs JIEMOHCTPUPYET:

- TPaBUJIILHO BBIMIOJIHEHHBIM U aKKypaTHO odopmileHHBINH pedepar Ha 3aaaH-
HYIO TeMy, BKIIIOYAIOIIUN BBEJIEHHE, OCHOBHOM TEKCT, BBIBOJBI, CIICOK HC-
MOJIb30BaHHBIX UCTOYHUKOB;

- pedepat, comepKalmuil aKTyadbHBIA TCOPETHUYCCKHIA MaTepHall M YCICIIHOE
pelieHre 3a/1a4 ¢ HeOOXOIUMBIMH MOSCHEHUSIMU, KOPPEKTHAsE POPMYITUPOBKA
MOHATHH ¥ 3aBUCUMOCTEH;

- pedepat, cogepxKammii HEOOXOAUMBIE JUISI PACKPBITHS MaTepuaia CXeMbl, pU-
CyHKH, ¢ororpaduu, pacueTHbie GOpMyIIbI;

- CcBOOOJIHO OPHEHTUPYETCS B TeMe pedepara U peaCTaBICHHOM MaTepuae;

- TPaBWJIbHBIC OTBETHI HA JOMOJHHUTEIBHBIE BOIPOCHI MPETIOAaBATEIIS.

XOpo1Io

00yyaroImuics: 1€MOHCTPUPYET:

- TPaBWJIBHO BBHIMIOJHEHHBIH M aKKypaTHO O(OpMIICHHBIH pedepaT Ha 3a1aH-
HYIO TeMy, BKJIIOYAIOIIMN BBEJIEHHE, OCHOBHOM TEKCT, BBIBOJBI, CIIMCOK HC-
M10JIb30BaHHBIX UCTOYHUKOB;

- pedepat, coepKalluil aKTyaJlIbHbI PACKPBITBIA TEOPETUUYECKUN MaTepual U
YCHEIIHOE peUIeHHE 3a/1a4, HO HEJOCTAaTOYHBIE JUIsl MOJIHOIO PacKpbITUS Ma-
Tepuaa CXeMbl, PUCYHKH, poTorpaduu, pacueTHble GOpPMYIIb;

- HeOoJbIINe 3aTPyAHEHHUs B TeMaTHKe pedepara u MpeacTaBIeHHOM MaTepha-
7e;

- B LIEJIOM IIpaBWJIbHBIE, HO C HECYIIECTBEHHBIMH HETOYHOCTSIMU OTBETHI Ha J0-
MIOJIHUTENbHbIE BOIPOCHI MPENOAABATEISL.

Y10BJIETBOPH-
TeJIbHO

00yJaroIIUiCs JIEMOHCTPUPYET:

- BBIMOJHEHHBIH OQOpMIIEHHBIH pedepaT Ha 3aaHHYI0 TEMY, BKIOYAIOIINI
BBCJCHUC, OCHOBHOH TCKCT, BBIBOAbI, CITMCOK JIMTCPATYPbI U CCBIIIOK;

- pedepar, coaepikaIinii pacKpbIThIi TCOPETHUSCKHI MaTeprall M PElIeHHe 3a-
Jad OJHAKO BBIITOJIHEH C HETOYHOCTAMMU, a TaK K€ UMECT HEAOCTATOUYHOC IJIA
PACKpPBITHS MaTepralia KOJMIECTBO CXEM U JIPyroro rpaguyeckoro Marepuaia;

- 3aTpyaHCHUS B TeMaTHKe pedepara v MpeCTaBICHHOM MaTepuae;

- OTBETHI Ha JIOTIOJHHUTENIbHBIC BOIPOCHI MPEMOAaBaTE sl C OIMIMOKAMHU.

HEYIOBJIETBOpPU-
TEJIBbHO

oOyyJaronumcs:

- TpelcTaBui pedepar C OCHOBHBIM MAaT€pHajOM HE COOTBETCTBYIOIIUM TEME;

- TpeAcTaBwiI pedepar, He COOTBETCTBYIOMINI HEOOXOIUMOM CTPYKTYPE;

- mpenctaBui pedepar 6e3 HeoOXOAMMBIX AJISi PACKPBITHS TEMbl PHCYHKOB,
cxeM, gortorpaduit 1 pacyeTHBIX (POPMYII, OTCYTCTBYIOT BBIBOJIBI;

- 3aTpyJHSETCs 1aTh OTBETHI HA JIOMIOJHHUTENILHBIE BOIPOCHI MPETIOIaBATEIIS.

4.2.4 Kputepuu olleHKHU codece10BaHMSI

[Ipu cobecenoBannn 00yJaArOUTUNACS IEMOHCTPUPYET:

3HAHMSI: OCHOBHbBIC KPUTEPUU PaOOTOCIOCOOHOCTH ACTaleil MalllMH U MEXaHU3-
MOB U BUJIbI X OTKA30B; TUIIOBBIC JETaIU U Y3Jibl MAIlIMH U MEXaHU3MOB MOXKAPHOU U
aBapuiHO - cracaTelibHOM TEXHUKH, TEOPHUI0 MX pabOThl U OCHOBBI pacuera, 00JacTh
IpPUMEHEHUS, CIIOCOOBI COSAMHEHUS JeTale B KOHCTPYKIUAX U MalIMHaX, TPEOOBaHUS
ECK/I x opopmiieHn0 KOHCTPYKTOPCKOM IOKYMEHTAIIUH;

YMEHMSI: BBINOJHATh PAcyeThl Ha MPOYHOCTh, )KECTKOCTh U APYTUM KPUTEPUSIM
paboTOCTIOCOOHOCTH M HAJACKHOCTH 0a30BBIX JieTajeil U 00OCHOBBIBATH WX MapaMeTphI;
BBIOMpATh HanbOJIee COOTBETCTBYIOIINE MAaTepUaIbl IJis IeTajei MaIluH; 00U PaTh 1O
3a/IaHHBIM Harpy3KaMm M XapaKTepUCTUKAM TUIIOBbIE AETAIH J1JI1 MEXaHU3MOB MAallluH;

BJIaJleHHE HABBIKAMM: OCHOBHBIMU METOJIaMH HCCJIC/IOBAHUS, pacueTa U MpoeK-
TUPOBAHMUS JIeTajel MalluH U MeXaHu3MOB; HaBbikaMu padoTel ¢ ['OCT u apyroit HOp-
MAaTHUBHO - TEXHUYECKOMN JOKYMEHTaIHE.
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Kpurtepuu oueHkun

OTJIMYHO

00yyJaromuncs 1eMOHCTPUPYET:

- 3HAaHHE OCHOBHBIE KpUTEpUEB pabOTOCTIOCOOHOCTH AeTanel MalluH U Me-
XaHU3MOB M BUJbl UX OTKA30B; TUIIOBBIX JETajeil U y3JI0B MalllMH U MeXa-
HU3MOB MOKapHOW M aBapHIfHO - criacaTeNbHON TEXHHUKH, TEOPUU HX pado-
Thl 1 OCHOBBI pacyeTa v MPOEKTUPOBAHUS; CIIOCOOOB COETUHEHHUS IeTajeil B
KOHCTPYKUHMAX U MamuHax; TpeboBanuit ECKJ] k opopmiieHHIO KOHCTPYK-
TOPCKOM JIOKyMEHTAIMH; UCUYEPIIbIBAIOIIEC U MOCIEI0BaTENbHO, YETKO U JIO-
TMYHO H3JIaraeT MaTepHajl, XOpOILIO OPUEHTHPYETCs B MaTepuaie, He 3a-
TPYIHSIETCS C OTBETOM IIPHU BUJIOM3MEHEHUH 33/1aHUI;

- YMEHHUE BBINOJHATh PacyeThl HA MPOYHOCTb, JKECTKOCTh U IO JPYTUM
KpUTEpHusM paboTOCTIOCOOHOCTH W HAJACKHOCTH 0a30BBIX JeTalied U 000cC-
HOBBIBaTh MX MapaMETPhl; BHIOUPATh COOTBETCTBYIOIINE MaTepHalIbl IS Jie-
Taje MalluH; MoAOUPATh M0 3aJaHHBIM XapaKTepUCTUKAM TUIIOBBIE JeTalll
JUISL MEXaHU3MOB MAIIIMH, HCIIONb3Ysl COBPEMEHHBIE METO/IbI U TIOKA3aTeIH;

- YCIIEIIHOE U CUCTEMHOE BJIa/ICHHE HaBbIKAMU OCHOBHBIX METOJIOB HCClle-
JIOBaHUS, pacyera U MPOCKTUPOBAHUS JETaje MAlIMH U MEXaHU3MOB; Ha-
BbeIKamM# paboThl ¢ ['OCT 1 HOpMATUBHO - TEXHUYECKOW IOKYMEHTaIUeH

X0poIIo

00yYaroUNACs IEMOHCTPUPYET:

- 3HaHUE MaTepuala, pacueTa U MPOEKTUPOBAHUS JETaleil MallluH U MeXa-
HU3MOB, HE JIONyCKAaeT CYLIECTBEHHBIX HETOYHOCTEH;

- B LIEJIOM YCIIEIIHOE, HO COJIeprKalllue OTIeNbHbIe POOEsbl, YMEHUE BbI-
MOJIHATH pacueThl Ha MPOYHOCTH, )KECTKOCTh U MO IPYTUM KPUTEPHUSIM pado-
TOCIIOCOOHOCTH W HAJIeKHOCTH 0a30BBIX JieTajiei; 000CHOBBIBATh MX Tapa-
METpBI; BBIOMPATh COOTBETCTBYIOLIME MAaTepualibl Ui JAeTaleld MalluH;
noa0MpaTh MO 3aJaHHBIM Harpy3kam M XapaKTepUCTHUKaM THUIIOBbIE JETaIH
JUIS. MEXaHU3MOB MAIIIMH, UCIIONB3YsI COBPEMEHHBIE METO/IbI U TIOKA3aTeIH;

- B 1IEJIOM YCIICIIHOE, HO COZIEpIKalllee OTAEIbHbIE TPOOEIbl W COMPOBO-
JKarolieecs OTACTbHBIMU OIIMOKaMH BJaJleHHME HaBBIKAMU HMCCJIEIOBAHUS,
pacueTa U MPOEKTUPOBAHUA AeTajlell MallMH U MEXaHU3MOB; HaBbIKAMU pa-
60161 ¢ 'OCT u 1pyroif HOpMaTUBHO - TEXHUYECKOH TOKYMEHTaluen

YAOBJIETBOPUTEIHHO

00yYaroNIUIACS IEMOHCTPUPYET:

- 3HaHUS TOJBKO OCHOBHOTO MaTepuayia, HO HE 3HAeT JIeTaJCH, JOMyCKaeT
HETOYHOCTH, JIOITyCKAeT HETOYHOCTH B (POPMYJIIMPOBKAX, HAPYIIACT JIOTH-
YECKYIO MOCIIEI0OBATEILHOCTh B U3JI0KEHUU TPOrPAMMHOTO MaTepHaia;

- B IIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE YMEHHE BBITIOJIHATH pacdeThl Ha
MPOYHOCTH, )KECTKOCTh U MO JPYTUM KPUTEPHSIM paboTOCTIOCOOHOCTH U Ha-
JIEKHOCTH 0a30BBIX JieTajiell U 00OCHOBAaHMS IMapaMeTPOB; BHIOMpPATh HaM-
OoJiee COOTBETCTBYIOIIME MaTEpUabl JUIsl JeTajeil MalluH; Noa0upaTh 1o
3aJJaHHBIM Harpy3KaMm M XapaKTepUCTHKAM THUIIOBBIC JETaIH U MEXaHU3-
MOB MallliH, UCTI0JIb3Ys COBPEMCHHBIC MCTOJbI U ITOKA3aTCIIN,

- B IIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE BIIaJICHUEC HAaBBIKAMHU HCCIICIOBA-
HUs, pacdCTa U MMPOCKTUPOBAHUA I[eTaJ’Ieﬁ MalllMH U MCXAaHU3MOB, HaBbIKa-
mu pabotel ¢ 'OCT u npyroit HOpMaTHBHO - TEXHUYECKOM TOKyMEHTaIUEen

Hey/10BJIETBOPUTEIb-
HO

00y4JaroIuics:

- HE 3HAeT 3HAYUTEJIbHOM YacTU MPOrpaMMHOIO MaTepuala, II0XO OpHUEH-
TUPYETCS B KPUTEPHUAX PaOOTOCIIOCOOHOCTH JIeTalieii MalliH U MEXaHU3MOB
Y BUJIAX MX OTKA30B; TUIIOBBIX JETAJAX M y3jaX MallMH U MEXaHU3MOB I10-
JKApHOW M aBapHITHO - CIIAcaTeNbHOW TEXHHUKH, TEOPUU UX pabOTHI U OCHOB-
HBIX METOJIaX pacueTa U IPOEKTUPOBAHUS; CIIOCO0AX COEIMHEHUS JeTajel B
KOHCTPYKLHMAX U MammHax, TpeboBanusx ECKJ] k KOHCTpYKTOpCKO# TOKY-
MEHTAlMM, HE 3HACT NPAKTUKY NPUMEHEHHUs] MaTepHaja, JOIYyCKaeT Cylle-
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CTBEHHBIE OIIUOKH

- HE YMEEeT MCII0JIb30BaTh METO/IbI M IPUEMBI [10100pa MO 33JaHHbIM Xapak-
TEPUCTHKAM TUTIOBBIX 3JIEMEHTOB MEXaHW3MOB MAIllMH; BEIOUPATh COOTBET-
CTBYIOIL[ME MaTepuabl JUIsl JleTalleil MalliH; pacCYMThIBaTh HA MPOYHOCTH,
KECTKOCTh U JIPYTMM KPHUTEPHUSIM pabOTOCIIOCOOHOCTH M HAJICKHOCTH 0a30-
BbI€ JIETAJIM; JIOMYCKAET CYLIECTBEHHbIE OIINOKY;

- HE BJIaJIeeT HABBIKAMH pacyeTa M MPOCKTHPOBAHUS JI€TalIeii MAIllMH U Me-
XaHU3MOB; HaBblkaMu paboTsl ¢ 'OCT u apyroil HOpMaTUBHO - TEXHUYeE-
CKOM JIOKYMEHTAIUEN.

4.2.5 Kputepuu olleHKH BHINOJIHEHUS TECTa

[Tpu BBITIOTHEHNH TeCTa O0YJAOITUHCS IEMOHCTPHUPYET:

3HAHUS: OCHOBHBIX KpUTEpHUEB PabOTOCIIOCOOHOCTH JeTajed MallMH U Mexa-
HU3MOB M BUJBI UX OTKA30B; TUIIOBBIX JETAJIEH U y3J0B MAIMH U MEXaHU3MOB IOXKap-
HOW M aBapuiHO - cracaTeIbHOW TEXHUKHU, TEOPUIO UX PAa0dOThI U OCHOBBI pacuera, 00-
JacTh NPUMEHEHUS, CIIOCOOBI COEAMHEHUS JeTaled B KOHCTPYKLUMIX U MAIlMHAX, TPe-
6oBanus ECKJI x opopmieHnio KOHCTPYKTOPCKOM JOKYMEHTAIUH;

YMEHHUsI: BBINOJHATh PACUEThl HA IPOYHOCTb, KECTKOCTh U MO JIPYTUM KPUTEPH-
AM pabOTOCIIOCOOHOCTH M HAJEAKHOCTH 0A30BBIX JleTaneil; 000CHOBBIBATh UX MapaMeT-
pbI; BbIOMpaTh HanOoJiee COOTBETCTBYIOIIME MaTepUalbl JJis JIeTajell MalluH; Moaou-
paTh MO 3aJJaHHBIM Harpy3KaMm M XapaKTEpPUCTHKaM THUIIOBbIE AETANU ISl MEXaHU3MOB
MalluH;

BJIa/ICHHEe HABBIKAMM: BJIAJICET OCHOBHBIMH METOJAMHU HCCIIENOBaHUs, pacyera
U IPOEKTUPOBAHMS JI€Tale MallliH U MeXaHU3MOB; HaBblkaMu paboTel ¢ I'OCT u apy-
rOM HOPMAaTUBHO - TEXHUYECKOU TOKYMEHTALUEU.

KpuTtepumn onieHKH BbINOJHEHHS TECTA

OTJIMYHO 00yJaromuics: JIEMOHCTPUPYET:

- o1 86% 10 100% npaBHJIbHBIX OTBETOB;
XO0po1Io 00yJaroNIuiCs: JIEMOHCTPUPYET:

- o1 73% 1o 85% npaBuIIbHBIX OTBETOB;
Y0BJI€TBOPUTEIbHO 00yJaromuics: JIeMOHCTPUPYET:

- o1 60% 10 72% npaBUIbHBIX OTBETOB;

HEY/I0BJIETBOPHUTEIBHO | 00yYaromuiics:
- JaJ IpaBUJIbHBIX OTBETOB MeHee 60%.

Paszpadoomuux: npogheccop, Ilasnoe I1.U. (/?M

(moxnuck)
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