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CTpykTypa U coaepKaHue AU CIIHILTHHBI
1. Hean n 3aqa4u IUCUMILINHBI, €€ MECTO B y4e0HOM mpolecce
[ens m3ydeHHs] MUCIUIUIMHBI — OCBOEHHE OOIMX METOJO0B pacdera u
MIPOEKTUPOBAHMS JeTallel M y3J0B MaIlMH OOIIEro Ha3HauyeHUs (COCIUHEHUS,
nepcaadn, Bajbl, OIIOPLI U T.I{.) JJ1 IPUMCHCHUA UX TIPU PCHIICHUN KOMIIJIICKCHBIX
WHKEHEPHBIX 3aj1a4.
3agaum:

® M3y4YeHHE KOHCTPYKIWI MPHUHIIUIIOB pabOTHI IeTalell M y3JI0B MalllvH,
WH)XCHEPHBIX PAacdeToB MO KPUTEPUIM pabOTOCIIOCOOHOCTH, OCHOB
NPOEKTUPOBAHUS U KOHCTPYUPOBAHMUS;

e (GopMHUPOBaHUS YMEHUS MPUMEHATh METO/Ibl aHATIM3a M CTaHAAPTHBIE
METO/IbI pacyeTa Mpu MPOEKTUPOBAHUH JI€TaJIel y3JI0B U MaIllUH;

e (GopMHUpPOBaHHE HABHIKOB MH)KEHEPHBIX PACUETOB U MPOEKTUPOBAHUS
TUTOBBIX Y3JI0B MalIMHOCTPOMTELHBIX KOHCTPYKIIUH, pa3paboTKa
KOHCTPYKTOPCKOM JOKYMEHTAIUH.

2. MecTo nucuumiunbl B cTpykrype OOITI BO

Jucuumumza «/letanyn mammH 1 OCHOBBI KOHCTPYHUPOBAHUS» OTHOCHUTCS K
0a30BOM 4YacTh MNPOPECCHOHATLHOTO MHKIA AUCUHUILIMH. HeoOxoauMbiMu
YCIOBHUSIMU  JUJII  OCBOCHMSI JUCIUIUIMHBI  SIBIISIIOTCS: 3HAHUS  OCHOBHBIX
€CTECTBEHHOHAYUYHBIX 3aKOHOB M 3aKOHOMEPHOCTEH, MUCIOJb3YEMBIX B MPOIIECCE
U3TOTOBJICHUS TPOAYKIIMM M TPOU3BOJCTBA H3AENUNA TpeOyeMoro Ka4yecTa,
OCHOBHBIX TIOHSITUA W METOJIOB PEIIEHUS ONTUMHU3AIMOHHBIX 3a/1ad, YMEHUS
UCIIOJIb30BaTh  (PM3MKO-MATEMAaTHUECKU  ammapar JJsl  peleHus  3amaad,
BO3HUKAIONMX B X0Ji¢ MPOo(heCCHOHATLHON AESTEbHOCTH, HaBBIKM MPUMEHECHUS
COBPEMEHHOTO MAaTEMaTUYECKOTO HMHCTPYMEHTApUs A peIIeHus 3ajad B
npodeccuoHanbHOU JeATeIbHOCTH; YMEHUEM OLIEHUBATH PE3YJIbTaThl U3BMEP CHUM;
MaTeMaTUYeCKUMH METOJaMu MU TporpaMMHbIMU cpeactBamu. CoaepixaHue
JTUCIUIUIMHBI  SIBIIICTCS JIOTUYECKUM TIPOJJOJDKEHUEM COJICp>KaHUS JTUCIUATIIINH

«Maremaruka», «®Dusuka», «MHxeHepHass U KOMIIbIOTEpHas rpaduka,
«Teopetnueckas MEXAHHKAY, «ConpoTtusneHue MaTepHaIoBy,
«MarepuanoBeieHle» U CIYXKUT OCHOBOW JUII H3YYEHHs CIEUUAIbHBIX

JUCITUIUIMH KOHCTPYKTOPCKOTO PO ISl IO HAMPABJICHUSM ITOJITOTOBKH .

3. TpeﬁoBaHml K pe3yjabTaTaM 0CBOCHUA COACPKAHUA TUCIHTUITJINHBI

Kon n HanumeHoBanue

KOMIIETCHIIU U

WNHuKaTops! JOCTHKEHU N
KOMITETeHIINH (110
peanTn3yeMoi JUCIHUILINHE)

[lepeueHsb mIIaHUPYEMBIX
pE3yIbTaTOB

OIIK-3. Cmocoben BHeapsaTh | OIIK-3.1. Beioupaer HoBOE 3HaTh: METO/IUKY
u OCBauBaTh HOBOC | TeXHOJIOTHYECKOE POEKTUPOBAHUS

TEXHOJIOTUYECKOE 06OpY/IOBaHHE. TEXHOJIOTUYECKUX IPOIIECCOB;

obopynoBaHue MOPSIIIOK MIPOCKTUPOBAHUS

OIIK-3.2. Micrions3yer HOBoe | HOBOIO — 00OpyHOBaHHs U

MaIliH; METOJIOJIOTHIO

TEXHOJOIHYCCKOC

dbopMHpPOBaHUs COBPEMEHHOM
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KOI[ N HAMUMCHOBAHUC
KOMIICTCHIIUHN

WunukaTopbl TOCTUKEHU N
KOMIIETEHIINH (10
peaan3yeMOol IUCITUILINHE)

[lepeueHb mIaHUPYEMBIX
pe3ynbTaToB

o0opynoBaHHE.

OIIK-3.3. Buenpser u
OCBaMBaeT HOBOE
TEXHOJIOTHYECKOE
o0opynoBaHue.

TEXHOJIOTHYECKOMN 0a3bl
3HaHI/II71; oTalbl XWU3HCHHOI'O
MU KJIa MallliH.

YMeTh: TPUMEHSTh METOIBI
JUIST peIeHus 3a1a4
MPOCKTHPOBAHUS
COBPEMEHHOU TEXHOJIOTUU
MaIIMHOCTPOCHHS,
OpUEHTHUPOBATHCSI B CHCTEME
aHATM3UPOBATH
CYIIECTBYIOIIHEC 51
MIPOCKTHPOBATh HOBBIE
TEXHOJIOTH U
MalIMHOCTPOCHHUSL.

Brnanets: HaBbIKaMu BBIOOpA
TEXHOJIOTHYECKOTO
00opymoBaHUS; YMEHHEM
BBIOpAThH OIITHMAaJIbHBIHI
crnoco0 coennHEHUs AETallel;
COBPEMEHHBIMH METOdaMU
YIPABIICHUS Hay4HbIMU
OCHOBaMU COBPEMEHHOTO

MalllMHOCTPOCHUA; MCETOAAMU
pPeHICHHUA MHXCHCPHBIX 3aJa4.

OIIK-9. Cnocoben
y4acTBOBaTh B pa3paboTKe
MPOEKTOB U3JEINI

OIIK-9.1. 3naer ocHOBHBIE
3Tanbl pa3paboTKu POEKTOB
W31 MaIlIMHOCTPOCHHUSL.

3HaTh: dTambl  pa3pabOTKH
KU3HEHHOTO IMKIa MaliH U
W3CIHN.

MAIMHOCTPOCHHU S VMeTh: NPUMEHSATH METOJIBI
OIIK-9.2. ®opmynupyer uenu | Al peIICHHSA 3aj1a4
¥ 337129 IPOEKTOB m3fenuii | TPOCKTHPOBAHIA
MAIFHOCTPOCHHA. COBPEMEHHOW  TEXHOJIOTUH
MaIMHOCTPOCHUS;

OIIK-9.3. Vuactsyer B CIIOCOOHOCTh  NIPEJICTaBIIATH

pa3paGoTKe TPOCKTOB HAy4YHbIE PE3YIIBTATHI.

U3/IeTHI MAIMHOCTPOCHHSL Branete: HaBbIKaMH
dopmanuzanuu 3aa4
PasIMYHBIX 3TaroB
TEXHOJIOTUYECKOTO
NPOEKTUPOBAHUS  W3IIEIHIA;
yMETh UCIIOJIB30BATh
IIPOTPECCUBHBIE METO/IbI
paspaboTKu M3 IENHi
MaIMHOCTPOEHHUS.




4. CTpyKTYypa U coJep:KaHue T CUNILIHHbI

4.1. O06beM y4eOHOI TMCUUILJIMHBI M BUAbI Y4€0HO padoThl

Bux yaeGuoi paGoTnI O0beM yacoB (3a4. en.)
Ounas popma 3aounas popma
Oo0mas yyeOHasi Harpy3Ka (Bcero) 216 216
(6 3au. en) (6 3au. enx)
O0s13aTe1bHAsE KOHTAKTHasi padora (Bcero) B TOM 102 24
yHcie:
Jlexkuun 51 12
CeMHHaApCKUE 3aHATHS - -
ITpakTHyeckne 3aHATHS 34 8
JlabopaTtopHbie pabOThI 17 4
KypcoBas pabota (KypcoBOM IPOEKT) 36 36
Hpyrue  ¢dopMbl W METOIbI  OpTaHH3aIMHU - -
00pa3oBaTeapLHOTO Ipolecca
CamocTtosiTesibHasi paboTa cTyeHTa (BCero) 114 192
dopmMa arrecTanuu 9K3aMEH/KYPCOBOM | 3K3aMEH/KypCcOBOM
POCKT MIPOEKT

4.2. ConeprxaHue pa3ieJioB JUCIUILIHHBI

Tema 1. BBenenue.

OCHOBHBIC HamnpaBJCHUs pPa3BUTHS KOHCTPYKIMM MammH. [loHsaTus
«IeTanby M «y3em» (coopounas enuamia). OOIIME CBENEHUS O NETASIX U y3JIax.
OcHoBHbIE 3a71auM Kypca. CBs3b Kypca ¢ OOIIETEXHUYECKUMHU U CTICIIHATLHBIMU
JTUCUUTUTMHAMH.

Tema 2. O0Oume BOpochl NMPOEKTUPOBAHMS JeTajlell U y3J10B MallUH
0011ero Ha3HaAYEHUS.

OcHoBHble TpeOOBaHMS K JeTalaM U y3iam MammH. [loHsTus
paboTOCIOCOOHOCTH, TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH U IPTrOHOMHYHOCTH.
[loHdATHE HAIEKHOCTH, OCHOBHBIE IMOKa3aTend. MeTOIbl OLEHKH HAIEHKHOCTH
neraeri. Kputepun paboTOCIOCOOHOCTH JieTaleld W y3J0B MAaIlMH, METOJbI UX
oueHkd. IlpouHocte geramen wammH. Mogemn HarpyxeHus. Mogenu
paspyiieHusi. KOHCTPYKTHUBHBIE M TEXHOJIOTUYECKUE CIIOCOOBI TMOBBIIICHUS
MMPOYHOCTHU JETANECd MAIMH. TBEPAOCTh AETAlICH MAIIMH. Y TOYHEHHBIE MOJECIH U
pacuersl Aetaied MammH. OCHOBBI TPHUOOTEXHUKH JeTaleid. MeToabl OICHKH
U3HOCOCTOMKOCTH coenuHeHnN. KOHCTPYKTUBHBIEC M TEXHOJOTHYECKHUE CIIOCOOBI
MOBBIIICHHS] U3HOCOCTOMKOCTH COEAUHEHHUI.

Tema 3. Mexannuyeckuii NMPUBOJ M OCHOBHbIE THIBI MeXaHMYECKHX
nepeaad.

Haznauenue wu CTpykTypa MeXaHMYecKoro TmipuBoja. (OCHOBHBIC
XapakTepUCTUKU mNpuBoaa. HazHauenue u kimaccudukanus nepegad (mepemadu
3aleryieHueM H TpEHWeM, 3yOuaTrhbie, YepBSYHBbIC, IJIAHETApHBIC, BOJHOBHIC,
pEMeHHbIE, LIETTHbIE, (PPUKIIMOHHBIE).

Tema 4. 3y0uaTsie nepegayum, X XapaKTepUCTHKA.




OcHoBHbIE TapaMeTphl 3yOuaThIX nepeaad. Marepuaiisl U TepMoo0OpadoTKa.
[loHsiTHE O KOHTAaKTHBIX HANpPSDKEHUSX. Pacuer KOHTaKTHBIX HalpsKEHUM.
®opmynel  'epria. Buagbl moBpexaeHuit 3yOuarbix  mepenmad.  Kputepuwm
paboTocniocoOHoCTH. Pacyer 3y0beB NMIMHAPUYECKUX MPSIMO3YOBIX NIepeaad 1o
HanpspbkeHussM  u3ruba. Pacdernas monens u pacuerHele Gopmyinbl. Pacuer
3yOuarelX IWIMHAPUYECKUX Tepelad Ha KOHTAKTHYIO  BBIHOCIIUBOCTb.
OmnpeneneHue pacueTHOM Harpy3Kku B nepenadax. Koco3yosie 3y0uaTsie nepenadn.
O6nacte mpuMeHeHusi. ['eoMeTpuuecKue U HSKCIUTyaTallMOHHbIE OCOOEHHOCTH.
Crnennduka pacuera.

Tema 5. Konnueckue 3y0uaTpie nepeaadu.

Knaccudukammss nepenad. OO6nacte npuMeHeHus. ['eoMeTpuueckue u
JKCIUTyaTallMOHHbIE OcoOeHHocTH. Crnenuduka pacuera Ha KOHTAKTHYIO U
U3TMOHYIO0 BBIHOCIMBOCTH. CHMIIbI, KOTOPBIE JEHCTBYIOT B 3yOUaThIX Nepeaayax, u
UX pacyer.

Tema 6. UepBsauHbIe mepegadm.

XapakTepucTuka, 00JacTb NPUMEHEHHs] 4YEpBSAYHBIX Mepenad. Buabl
yepBsAKOoB. CTaHHapTHBIE TIapaMeTpbl YEPBIYHOM Imepenayu. Marepuaisl
yepBsYHbIX nepenay. Kpurepun paborocnocoOHOCTH U BUIBI oJoMOK. Pacuer
JTOMYCTUMbIX HanpsikeHuid. OnpeaeneHue Ko3pPuiienTa Harpy3Kku B 4epBIUHBIX
nepenadax. Pacder depBAYHBIX Iepefady Ha KOHTAKTHYKO BBIHOCJIMBOCTb M HA
COMNpPOTHUBIIEHUE ycTaliocTu Tpu u3rude. KoadduimeHt mnoJsie3HOTO JeUCTBUS
(KTIX) uepBaunbix nepemad u ero pacuer. Crnoco6s noseimeHus KIT/. Pacuer
YepBAYHBIX I€peAad Ha HarpeB. Pacuer Ha KeCTKOCTh Bajla depBsaka. CuHibl,
KOTOpPBIE JEUCTBYIOT B UEPBAYHBIX IEPEIaYax, UX pacyer.

Tema 7. Baabl 1 ocu.

OTanbl NpoeKTUpOBaHUA Basia. KOHIIEHTpaTOp bl HANp s KEHUH BaioB. PacueT
BaJla HA CONPOTHUBJIEHUE YCTAIOCTH. Pacder Ha CTAaTUYECKYHO MPOYHOCTH INPH
KpPAaTKOBPEMEHHBIX ITEPErpy3Kax.

Tema 8. IllognmnHukuU.

Knaccudukarms moammmnHukoB. [loaUMITHUKY KavyeHUS U CKOJIbKEHHUS.
OCHOBHBI€ THUIIBI TOANIMITHUKOB KaueHus. O003HaYeHUs MOAIIMITHUKOB KaueHHUS.
Kpurepuu padoTocnocoOHOCTH U pacuera. PacueT MOJIUMIHUKOB KAau€HHsS 110
JUHAMUYECKOM TIpy30MOABEMHOCTH. PacueT MNOMIIMIHMKOB KadeHUs IO
CTaTUYECKOU IrPy30M10BEMHOCTH.

Tema 9. PemenHbIe nepegaun.

Knaccudukanuss peMeHHbIX nepenad. KiaMHOpeMeHHHbIE TIepenavu.
['eomeTpus u kuHemaTtuka. CHUI0BbIE COOTHOILIEHHS B KIIMHOPEMEHHBIX Mepeaadax.
Hanpsoxenus B pemuae. Kpurepun pabotocnocobHocTn u pacuera. Harpyska Ha
BaJIbL. [IOpSATOK IPOEKTUPOBAHNS KIIMHOPEMEHHOM IEPEIavH.

Tema 10. Pe3b00BbIe COeAUHEHMS.

Knaccudukamms pe3p00BBIX COeaUHEHUN. ['€oMeTpHuecKrne M CHIOBBIC
COOTHOIIIEHHs. PacueT Ha MpOYHOCTD pe3b00BBIX coequHeHH. [[poUHOCTh BUTKOB
pe3b0bl. HenanpsixeHHOE 00ITOBOE COENMHEHUE, HATPYKEHHOE BHELIHENW 0CEBOM
cuinoi. HampsikeHHoe 0onToBO€ coeamHeHne 0e3 BHemHUX cwil. HampsixeHHoe
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0OJITOBOE COCAMHEHHWE C BHEIIHEH oceBOM cuiiod. boaToBoe coemguHeHwme,
Harpy>X€HHOE CHJIaMH B IUIOCKOCTH CTBhIKAa JeTaned. bonroBoe coeauHeHue ¢
AKCIICHTPUYHOW Harpy3koi. Pacduer pe3pOOBBIX COEAWHEHUN TPHU MEPEMEHHBIX
Harpy3kax. /lonyckaemble HaIps>)KEHUS B P€3bOOBBIX COCUHEHUSIX.

Tema 11. Llennuble nepexayu ¢ NPMBOAHOM POJTUKOBOM LIENBIO.

IIpoektHbii  pacuer. IIpoBepodHBIM pacyeT MO M3HOCOCTOWKOCTH.
[IpoBEpOYHBIN pacyeT O YUCITY yIapOB 3BEHbEB Lenu. [I[poBepoyHbIN pacyeT 1o
ko3¢ dunmeHTy 3amnaca npoyHocTu. ['eoMerpuueckuii pacuet. Harpyska Ha Baibl 1
HATSKEHUE LETH.

Tema 12. CBapHble coeHEHUS.

Tunel MIBOB M CBapHBIX COEIMHEHUH, yCIIOBHbIE 0OO3HaueHus. Pacuer
CTBIKOBBIX COEIMHEHUU. Pacyer HaxJIECTOYHBIX COEAMHEHM. Pacuer TaBpOBBIX
coenuHeHni. OrnpeneneHye 10MyCKaeMbIX HAIPSKEHUM.

Tema 13. IllnoHOYHBIE U IUTMLIEBbIE COEIMHEHUS.

Turbl MITOHOK W NIIMIIEB, OCOOEHHOCTU WX MpUMeHeHus. [IpouHocTHOU
pacuer WMNoHOK. [ [pOYHOCTHOM pacyeT HUIHIIEB.

Tema 14. My¢1bI1.

Be16op mydTe1. KoHCTpYKIIMK M pacdeT yrpyrux KOMICHCUPYIOIHUX MY(T.
KoncTpykumu u pacuer kecTKuX kommeHcupyomux mydpr. KoHcTpykius u
pacyeT NpeaoXpaHuTeNTbHON My(THI.

Tema 15. PazpadoTka KOHCTPYKIMH PeAYKTOPA.

[IpoekTpoBanue BajoB, 3yOuaThIX U YEPBIYHBIX KOJEC, BHIOOD
NOJIUMITHUKOB M CXEMbl HX YCTaHOBKM. OpHEHTUPOBOYHBIM pacyer u
KOHCTpyHpoBaHue BaoB. KoHCTpyHnpoBaHue 3y0UaThIX M UEPBSUHBIX KOJIEC, BaJIOB
IECTEPEH, YEPBSIKOB. BbIOOp MOAMMIIHUKOB Ka4€HHUS U CXEMbI UX YCTAaHOBKH.
PerynmpoBka 3a30p0oB B MOJUIMIHUKAX U nepenadax. [I[poektupoBanue Kopmyca
PEOYKTOpa, KPBIEK MOJIMIIHUKOB, CTAaKaHOB M KPENEXHBIX Jeraned. Pacuer
OCHOBHBIX 3JIEMEHTOB KOpIlyca peaykTopa. BeiOop Tuma u KOHCTpyHMpOBaHHE
KpbIIEK MOAUMIHUKOB. lIpoekrnpoBanue crtakaHoB. (Cwmaska, YIUIOTHEHMS,
oxnaxaenne. CMazka nepefad 3areruieHueM. CMas3ka NOANIMITHUKOB Kad €HUs.
YnotHuTenbHbIe ycTpohcTBa. OXJaxaeHue peaykTopoB. COOpOUHBIA YepTex
penaykropa.

Tema 16. Ueprex 0011er0 BU1a NPUBO/A.

Pambl u r1mrel. OmnopHble y37bl  OTKpBITBIX mnepenad. llopsaox
IIPOEKTUPOBAHU MEXAHUYECKOTO IPUBOIA.

4.3. Jlekuuu
Ne n/m Ha3BaHue TeMbl O0BbeM yacoB
Ounasn 3aounasn
¢popma ¢popma
1 Tema 1. BBenenue. 1 -
5 Tema 2. OOume BOIPOCHI IPOSKTUPOBAHMS JeTaICH 2 -
1 Y3JI0B MAIlH.
3 Tema 3. Mexanu4eCKUi MIPUBOJ ¥ OCHOBHBIC THITBI 2 2
MEXaHMYECKUX IMepeaay.
4 Tema 4. 3y0uaThie epenaun, UX XapakTepuCcTUKa. 6 4




Ha3Banue TeMbI

O0LeM yacoB

3) Tema 5. Konnueckue 3ybuaTble nepegayu. 6
6 Tema 6. UepBsiuHbie nepeavn. 6 -
7 Tema 7. Bansl u ocu. 4
8 Tewma 8. [TognmnHEUKA. 4
9 Tema 9. PemeHHbIC Iepeaum. 2 2
10 Tema 10. Pe3s00BbIC COCMHEHUSI. 6
11 Tema ll; Ilenusie mnepemaun C MTPUBOJHOMU 2
POJIMKOBOI LIETIHIO
12 Tema 12. CBapHbBIC COCTUHCHUS 2 -
13 Tema 13. I1ImoOHOYHEBIE U LIUTHI[EBBIE COETUHEHUS 2 -
14 Tema 14. Myt 2 -
15 Tema 15. Pa3paboTka KOHCTPYKIIHH pEAyKTOpa 2 2
16 Tema 16. Yeprex obmero Buaa npuBojaa 2 2
Hroro: 51 12
4.4. JlabopaTopHbIe padoThI
Ne i/ Ha3Banue TeMbl O0bem yacoB
Ounas 3aouHas
dopma dbopma
1 JlaGopaTtopHast padora 1. MccrnenoBanue 2 -
00JITOBOTO COeAMHEHH S, PA0OTAOINET0 Ha CABUT
2 JlaGoparopHas pabota 2. M3ydeHHe KOHCTPYKIHU 2 2
IIAJIMHIPHYECKOTO 3y0UaToro peaykropa
3 Jlaboparopuas pabora 3. HM3ydeHue KOHCTPYKIHU 2 -
YEPBSIHOTO PEIYKTOpa
4 JlaGopaTopHast padota 4. VM3ydeHHe KOHCTPYKIIHI 4 2
MOIIMITHHUKOB KaUeHUSI
5 JlaGopaTopHast paborta 5. KoHCTpYKIIMH OIMOPHBIX 3 -
Y3JI0B PEIYKTOPOB
JlabopaTopHast pabota 6. MccrienmoBanne MOMEHTOB 2 -
6 CONPOTHUBJICHUS BpAIICHUIO B  IOAMMITHUKAX
KauCHUSI
7 JlaGopaTopnast pa6ora 7. Omnpenenenue KIIJ] 2 -
YEpBSYHOM Nepeauun
Hroro: 17 4
4.5. [lpakTnyeckue (CeMUHAPCKHE) 3aHATHS
Ne ni/m Ha3Banue TeMbl O0bem yacoB
Ounas 3aouHnas
¢popma ¢popma
1 Kunemarndeckuii 1 CUI0OBOM pacdyeT MpruBO/Ia 2 2
2 Pacuer nepegau npuBoga 6 2
3 Pemenne 3anaud Ha temy: «lIpoekrupoBanue 18 -
repeaayd v 3JEMEHTOB ITPUBOJIOB)
4 DCKH3Hasg KOMIIOHOBKA PEIYKTOpa 2 2
5 IIpoekTpoBaHNE BAJIOB IPHUBOAA 6 2




Ne i/

Ha3Banue TeMbI

O0LeM yacoB

6 Bp100op moAnmMImHUKOB -
Hroro: 34 8
4.6. CamocTosiTe/IbHAsi pa00OTa CTY/IEHTOB
Ne i/ HazBanne TeMbl Bun CPC O0bem yacoB
Ounas 3aouHast
dopma dopma
1 Kunemaruueckuii u cuioBoi Brimonuenue ) 10
pacueT mpuBoJIa THUIIOBOTO pacyeTa
2 OmnpeneneHne T0MyCKaeMbIX Beimonnenue i 20
HanpspKEHU U TUIIOBOIO PacyueTa
. Brimonnenue 35
3 [IpoekTHbI pacdeT mepeaad -
TUIIOBOTO pacyeTa
. BeimonHenue 35
4 [TpoBepouHBIi pacueT mepenaq -
THUIIOBOTO pacueTa
5 I'eomerpuyeckuit pacuer Beimonnenue ) 16
nepenad THUITIOBOTO pacyeTa
. Boeinmonnenue 10
6 CuiloBoii pacuet -
THUIIOBOTO pacyeTa
JlabopaTopHast pabora 1. -
patop P IloaroroBka K
HccnenoBanue 00ITOBOTO
7 1ab0paTOHBIM 12
COeTMHEHU S, padOTAIOIIETO Ha
paboram
CIIBUT
JlabGopaTopHas abora 2. -
3 EHI/Iep EOHCT 15074 Hoxrorosia x
8 v pyKil 1a00paTOHBIM 12
MUJTUHIPUYECKOTO  3y04YaToro
paboTtam
peaykropa
JlaGopaTopHas pabora 3. | IlogroroBka k -
9 Nzyuenue KOHCTPYKIIUH | TaO0OpaTOHBIM 12
YEPBIYHOTO PEJIYKTOpa paboTam
JlaGoparopHas paborta 4. | [logroToBKa K 15
10 N3yuenue KOHCTPYKIUH | 1a00paToHBIM 12
MOIIMITHUKOB KAUCHUS paboTam
JlaGoparopHas pabora 5. | IloaroroBka K -
11 KoHcTpyKiMu  ONOpPHBIX Y3JI0B | 1a00OpaTOHBIM 12
PEAYKTOPOB paboram
JlaGopaTopHas abora 6. -
paTop p IloaroroBka k
UccnenoBanue MOMEHTOB
12 1a00paTOHBIM 12
COTMIPOTHUBJICHUSI BpAIICHUIO B
pabotam
MOIIMITHUKAX KAYCHHUS
JlaGoparopHas paborta 7. | IlonroroBka K 15
13 Omnpenenenne KIIJ[ uepBsunOli | 1aOOpaToOHBIM 6
nepeayn paboTam
14 [IpoexkrupoBanue Beimonnenue 36 36
MEXaHUYECKOTO MPUBOJIA KypCOBOTO TPOEKTa
HTroro: 114 192




4.7. KypcoBoii NpoeKT Mo AUCUUILIMHE «JleTajJilu MAIIMH M OCHOBBI
KOHCTPYMPOBAHUS.

KypcoBoil mpoeKT npeaHa3zHayeH I 3aKPEIUICHNUS] 3HAaHUM, TTOJTyYE€HHBIX Ha
JICKITMOHHBIX, TPAKTUYECKUX 3aHATHUAX IO JIAHHOW JUCIMIUIMHE M paHee
WU3YUYEHHBIX OOINETEXHUYECKUX TUCIUIUINH: TEOPETUYECKON MEXaHUKU, TEOPUH
MalllMH ¥ MEXaHU3MOB, COINPOTHBIICHUS MAaTEpPUAIOB, MAIIUMHOCTPOUTEIHHOTO
yepueHus, MaTepuanoBeneHus. [Ipu BBIMOJIHEHWH KypCOBOTO MPOEKTa CTYACHT
npruoOpeTaeT 6a30BbIe HABBIKM HHKEHEPHOT'O KOHCTPYHUPOBAHUS JICTAICH U Y3J10B
MaIliH 0011Iero Ha3HAYCHUS.

Tema TumoBoro kypcoBoro rmnpoekrta: «[IpoekTupoBaHre MEXaHUYECKOTO
npuBoga». B coctaB mpuBoga B oOImIEM cCiy4ae BXOIST JJIEKTPOJABUTATEINb,
pEeayKTOp, OTKpHITasA(bie) nepenada(u), Mydra.

Conepxanue KypcOBOIro IPOEKTa:

1. BbiOOp »nekTpoaBUTaressi, KHHEMAaTUYECKUM U CHUJIOBOM pacueT MNpuBOJa
(ompeneneHne OOIIETO MEPENATOYHOTO YHCJIA MPUBOJA W pa3OMBKa €ro 1o
CTYMEHSIM, HaXOXJICHHWE YacTOT BpPAIICHUS, KPYTAIIMX MOMEHTOB W MOIIHOCTEH
JIJISL BCEX BAJIOB).

2. TlosHbIil pacyeT Bcex MEXaHUIECKUX Tepead.

3. DcKku3Has KOMIIOHOBKA PEIyKTOPa:

3.1. KOHCTpyUPOBAHUE U PACUET BAJIOB;

3.2. BBIOOD U MPOBEPKA MOAIUITHUKOB;

3.3. KOHCTpyUpOBaHUE 3yOUaThIX (UEPBAUHBIX ) KOJIEC;

3.4. KOHCTPYUPOBaAHKE KOPIyca peayKTOPa,;

3.5. BEIOOD M MPOBEPKA IIIMOHOYHBIX (IIUTAIIEBBIX) COSTUHEHUI;

3.6. BbIOOp croco0a cMa3Ku M THUIIAa CMa304YHOTO MaTrepuana i nepenad u
MOJIIUITHUKOB.

Be160p u mpoBepka My .

Pacuer pyHmaMmeHTHBIX OOITOB.

. PazpaboTka KOHCTPYKIUM IJTUTHI WK PaMBI.

7 COOpOYHBIN YEPTEK PEAYKTOPA.

8. PabouwnedepTexu AeTaNeH niepeay, BaIoOB U JIp.

9. PaGouune yepTexku KOPITYCHBIX IeTaIeH peayKTopa.

10. YepTtex oOiero Buja npuBoaa.

11. Cneuundukanmu kK COOPOYHBIM UEPTEXKAM U K 0011IEMY BUAY IIPUBO/JIA.

oo~

5. O0pa3oBaTeIbHbIE TEXHOJIOTHH

[IpenonaBanue MUCIUITIMHBI BEACTCS C MPUMEHEHHEM CIIECAYIONMX BUIOB
00pa3oBaTEbHBIX TEXHOJOTHUH: OOBSICHUTENHHO -WUTFOCTPATUBHOTO OOYyJYeHUS
(TEXHOJIOTHUST TOAACP>KUBAIONIETO O0YUYEHUSI, TEXHOJIOTHS MPOBEACHUS y4eOHOU
TUCKycCcuH), HWHGOPMAIMOHHBIX  TEXHOJOTUH  (BU3yalu3alus, CO3JaHUE
DJIEKTPOHHBIX Y4EOHBIX MaTepUAIOB), Pa3BUBAIONMX W HWHHOBAIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH.
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[IpakTyeckue U J1aOOpaTOPHBIC 3aHSATUS MPOBOJSTCA C HUCIOJB30BAaHUEM
pPa3BUBAIOIINX, MPOOJEMHBIX, MPOEKTHBIX, MHPOPMAIIMOHHBIX (HCIOJIb30BaHUE
AIIEKTPOHHBIX ~ OOpa3oBaTeNbHBIX  PEeCypcOB  (AJNEKTPOHHBIM  KOHCIIEKT)
00pa30BaTebHBIX TEXHOJIOTHl.

6. YueOHO-MeTOAMYeckOoe M uHpopManMOHHOEe  olecnedyeHHue

AMCIUTTHHBI
a) OCHOBHAaA JIMTEpaTypa:

1. IlleBuenxo C.B. TecTsl o Aetansim MamuH: YdeOHoe mocobue. JIyranck:
u3a-so JIHY um. B. [lans, 2017. — 55 c. http://biblio.dahluniver.ru/

2. IleBuenko C.B. Jletanu mammH. Pacdersl, KOHCTpyMpOBaHHE, 3a7a4U:
YuebHoe nocobue — Jlyranck.: Uznarenscteo JIHY um. B. [dams, 2019. — 492 c.
http://biblio.dahluniver.ru/

3. llleBuenko C.B. Jleramm mamma. COopHUK 3a1a4: ydeOHOE mocooune. — 2-
e u3a./ C.B. llleBuenko, A.A. MyxoBarbiii. - JIyranck: uzn-so BHY um. B. [lans,
2011. — 156¢. http://biblio.dahluniver.ru/

4. Paxosckuit O.A., JlenukoB O.IL (pen.) Arnac KOHCTPYKIMI y3JI0B U

netayiedt mammH: Yue0. mocooue/ Yueb. mocoobue/ b. A. baiikos, u 1p. — 2-¢ u3 .,
nepepadb. u pon. — M.: M3n-8o MI'TY um. H. D. Baymana, 2009. — 400 c.
https://www.studmed.ru/ryahovskiy-o-a-lelikov-o-p-red-atlas-konstrukciy-uzlov-i-

detaley-mashin 20f66c9308a.html

0) 10MOJIHUTE/ILHAS IUTEepaTypa:

I. Kupkau H.®., banacansn P.A. Pacuer u mpoekTupoBaHHE [eTajieit
marH. — XapbkoB: OcHoBa, 1991. — 275 c. http://biblio.dahluniver.ru/

2. banacansan P.A. Atnac geramert mammH. — X.: OcHoBa, 1996. — 256 c.
http://biblio.dahluniver.ru/

3. lexnosuu JI.U., Tlerpuuenko WM.II. ATnac KOHCTpYKIMI pETyKTOPOB. —
K,: Beima mik.. , 1990. — 151 c. http://biblio.dahluniver.ru/

4. IBanoB M.H. [leranu mammn: YuyeOnuk s By30B / M.H. UBanos, B.A.
®unorenoB. — 12-e w3a. wucnp. — M.: Belcm. mk., 2008 — 408 c.
https://www.studmed.ru/ivanov-m-a-finogenov-v-a-detali-
mashin_25ce0453f28.html

5. T'opOartoxk C.M., [letanu mammmH 1 000OpyJ0OBaHKE: MPOECKTUPOBAHUE
npuBogoB / C.M. TI'opOGartiok, C.B. Anbyn - M. : MUCuC, 2013. - 94 c. - ISBN
2227-8397-2013-02 - Tekct : anekrponubiii / IBC "KoHcynbTaHT cTyneHTa" :
[caiiT]. - URL : http://www.studentlibrary.ru/book/2227-8397-2013-02.

B) MeTOAMYeCKHE PeKOMEHIAIMHU:

1. Meroanueckue ykazaHus K JJaOOparopHbIM padoTaM MO JUCUHUIUIIMHE
«Jleray MammMH W OCHOBBI KOHCTPYHUPOBAHHS» JUIA CTYACHTOB HaIlpaBJICHUS
noAarotoBku «MarmmmHoctpoenue»/ Coct. A.A. MyxoBarteiil. - Jlyranck: U3n-Bo
Jlyranckoro rocyaapctBeHHOTo yuTBepeureraum. B. lamst, 20 . —45c.
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http://biblio.dahluniver.ru/
http://biblio.dahluniver.ru/
http://biblio.dahluniver.ru/
https://www.studmed.ru/ryahovskiy-o-a-lelikov-o-p-red-atlas-konstrukciy-uzlov-i-detaley-mashin_20f66c9308a.html
https://www.studmed.ru/ryahovskiy-o-a-lelikov-o-p-red-atlas-konstrukciy-uzlov-i-detaley-mashin_20f66c9308a.html
http://biblio.dahluniver.ru/
http://biblio.dahluniver.ru/
http://biblio.dahluniver.ru/
https://www.studmed.ru/ivanov-m-a-finogenov-v-a-detali-mashin_25ce0453f28.html
https://www.studmed.ru/ivanov-m-a-finogenov-v-a-detali-mashin_25ce0453f28.html
http://www.studentlibrary.ru/book/2227-8397-2013-02

I') MHTePHET-PeCypChI:
MunuctepctBo oOpa3oBanusi U Hayku Pocculickoit ®@enepanuu
http://MmuHOOpHAYKHU.pd/

OenepanbHas ciry>k0a 1Mo Haa3opy B cdepe oOpa3zoBaHMs U HAyKU —
http://obrnadzor.qgov.ru/

[lopran ®DenepanbHBIX TOCYIAPCTBEHHBIX OOpa30BATEIBLHBIX CTAHIAPTOB

BBICIIICTO 0Opa3oBanus — http://fgosvo.ru

denepanbhblil mopTan « Poccuiickoe oopazoBanuey — http://mww.edu.ru/
Nudopmanmonnas cuctemMa «EnquHOe OKHO JOCTyma K 00Opa3oBaTeIbHBIM

pecypcam» — http://window.edu.ru/
@denepanbHbIl  1EHTp HUHDOPMAIMOHHO-00pa30BaTEIILHBIX PECYPCOB  —

http://fcior.edu.ru/

DJIeKTPOHHBbIE 0MOJIMOTEYHbIE CUCTEMbI U PeCypPChl
DIIEKTPOHHO-0NO MO TCUHAS
https://www.studmed.ru

NudopmanmonHbIil

OpPraHu3anuu

pecypc

CHUCTEMA

OMOJIMOTeKH

«StudMed.ruy»

Hayunas 6udmnorexa umenn A. H. Konsesa — http://biblio.dahluniver.ru/

7. MaTepuaJbHO-TeXHUYECKOe 00 ecnedeHue JUCIUITHHbI

B xauectBe

o0pa3oBaTeIbHOM

MaTCpUAIIbHO-TCXHUYCCKOTO O OecrieueHus JUCIUITIINHBI

UCIIOJIb3YIOTCSI MOJIENH, WIIIOCTPUPYIOIIME MEXaHU3MbI, 1e(OPMUPOBAHHOE U

HAaIMps>KCHHOC COCTOAHHUC TCI,

WDTIOCTPATUBHBIC MaTEPUAITBI.
JlabopaTopHbI€ pabOTHI TPOBOASATCS B Ay UTOPHUIX, OCHAIICHHBIX MAKETaM U

PBIUKHBIX MEXaHU3MOB M TMPUBOJAMH, PEAYKTOpPaMH; MIA0JIOHBI OTYETOB IO

J1a00paTOPHBIM pabOTaM.
[Iporpammuoe obecnieueHue:

KOMIIBIOTCPLI,

nporpaMMHOE oOecrieueHue,

D YHKIHOHAJIBHOE
Ha3HaAYeHHe

BecmiaTHoe
NMporpaMMHoe
of0ecmeyeHue

Cceblaku

OducHsrii nakeT

Libre Office 6.3.1

https://www. libreoffice.org/

https//ru.wikipedia.org/wiki/LibreOffice

OneparnuoHHas https://ubuntu.com/

cucrema UBUNTU 19.04 https//ru.wikipedia.org/wiki/Ubuntu
Bpayzep Firefox Mozilla http//www. mozilla.org/ru/firefox/fx
Bpaysep Opera http//www.opera.com

TToYTOBBIN KIIMEHT

Mozilla Thunderbird

http //www.mozilla.org/ru/thunderbird
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://www.studmed.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird

DYyHKIHOHATbHOE
Ha3HAYeHHe

BecmiaTHoe
NporpaMMHOe€
of0ecmeyeHue

Ccbliaku

dailn-MeHemKep

Far Manager

http //www. farmanager.com/download.php

ApxuBarop 7Zip http/Awww.7-zip.org/
Ipadueciii GIMP (GNU Image EEDZV\?V%W}(SE%\?VYQ; e.php?page id=8
pemaKTop Manipulation Program) PG, page.phpspage Ia=

http//ru.wikipedia.org/wiki/GIMP

Penakrop PDF

PDFCreator

http//www.pdfforge.org/pdfcreator

Aynuoruieiiep

VLC

http//www.videolan.org/vic/

8. OneHOYHBIE CpeICTBA MO JUCHUIJINHE

Hacnopr

OLICHOYHBIX CPE/ICTB M0 y4eOHO ! AUCIHHUILIINHE

«JleTanu MaIMH ¥ OCHOBBI KOHCTPYHPOBAHUS »
[lepeuenr kommereHIU (PIEMEHTOB KOMIIETEHIIMN), (POPMHUpPYEMBIX B
pe3yibTare OCBOEHUS y4eOHOM NUCIUIUIMHBI (MOYJIS ) WM TIPAKTUKH

Ne | Kon dopMyaupoOBKa HNuankaTopsl KonTtponupyemeie DTansl
1/ | KOHTPOJHPY | KOHTPOIHPYEMOH | HOCTHIKCHHI TEMBI dopMupoB
o | eMoH KOMIIETEHIIU U KOMITETeHLIMH (10 | yuyeOHOM aHUs
KOMIIETEHII peanuzyemon JTUCHUTLINHBL, (cemectp
uu JUCITUTLITUHE) MPaKTUKU W3y4eHUS)
1. | OIIK-3 OIIK-3. OIIK-3.1. 5,6
Tema 1. BBenenue.
Crocoben Bri6upaer HOBOE
BHEJIPATH 2 Tema 2. O6ume 56
OCBaWBaTb HOBOE 06OpYIOBAHIE. BOIIPOCHI
TEXHOJIOTHYECKOE MPOEKTUPOBAHUS
00opyIoBaHue OTIK-3.2. JeTalel v y3I0B
MaIlMH.
Hcnonbe3yer HOBOE Tora 3. 56
TEXHOJIOTHYECKOE MexaHnaeckuii
obopynoBaHue. IIPUBOJ U OCHOBHBIE
TUTBI MEXaHUYECKUX
OIIK-3.3. nepeaad.
Brenpser | Tema 4. 3y6uatrsie 5,6
OCBAHBACT  HOBOC | ponenauy px
TEXHOJIOTHYECKOE XapaKTEPHCTHEA.
obopynioBanue. Tema 5. Konnueckue 5,6
3y04arble mepeIayn.
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http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

Ne | Kon dopMyaupoOBKa HNuavkaTopsl Kontponupyemeie DTansl
1/ | KOHTPOJHPY | KOHTPOIHPYEMOH | JOCTHIKCHHUI TEMBI dopMupoB
n | emoi KOMIIETEHITN U KOMIIETeHIIUH (10 | yueOHO# aHUs
KOMIIETEHII peanusyeMoit IHACHMUILIHHEI, (cemectp
uu JCITUTIIINHE) MIPAKTH KA W3Y4EHUS)
Tema 6. UepBsiuHblie 56
nepeaayn.
T 56
ema 7. Banbl u ocH.
Tema 8. 56
IogmmnauKy.
Tema 9. Pemennnie 56
nepeaayn.
Tema 10. Pe3p0oBEIE 56
COCIUHCHUS.
Tema 11. Ilenubie 56
nepeaauu ¢
MIPUBOJIHOM
POJIMKOBOM IIETBIO
Tema 12. CBapHbie 56
COCIUHEHUS
Tema 13. 56
HnoHouHbBIC U
[UIAIEBBIE
COCIUHCHUS
Tema 14. Mydrs 56
Tema 15. 56
PazpaboTtka
KOHCTPYKIITUHU
peayKTOpa
Tema 16. Yeptex 5,6
oOmero Buga
MpUBOJA
OIIK-9. OIIK-9.1. 3naer 56
Cnocoben OCHOBHBIE 3Tambl Tema 1. Beenenue.
y4acCTBOBATh B| paspaboriu
paspaborke NIPOEKTOB U3JEIUHN
ITPOEKTOB p A Tema 2. O6ume 5,6
— MAIMHOCTPOCHHUSA. | BOIPOCH
- MIPOEKTUPOBAHUS
2 OIIK-9 MaIMHOCTPOCHUS OITK-9 2. JeTaneii 1 ya1os
dopMynupyer MalllMH.
LEJIN ¥ 3aa4u Tema 3. 56
MexaHndecKkuit

MIPOEKTOB U3JIEINI
MAaILMHOCTPOEHHUSL.

MNprUuBOA 1 OCHOBHBIC
THUITBI MEXaHUYECKUX
nepeaay.

14




Ne | Kon dopMyaupoOBKa HNuavkaTopsl Kontponupyemeie DTansl
1/ | KOHTPOJHPY | KOHTPOIHPYEMOH | JOCTHIKCHHUI TEMBI dopMupoB
n | emoi KOMIIETEHITN U KOMIIETeHIIUH (10 | yueOHO# aHUs
KOMITIETEHII peanusyeMoit TUCIUTLIAHBL, (cemectp
uu JCITUTIIINHE) MIPAKTH KA W3Y4EHUS)
OIIK-9.3. Tema 4. 3youatsie 56
YyacTByer B | mepenaun, Ux
paszpaboTke XapaKTepuCTHKA.
IIPOEKTOB U3JEIUN 56
ManmHocTpoenus. | lema 5. Konuueckue
3y0uaThie TIepeaayn.
5,6
Tema 6. UepBsiunble
nepeavu.
5,6
Tema 7. Banel 1 ocu.
5,6
Tema 8.
Iogmmmuanky.
56
Tema 9. Pemennrie
nepeaayn.
5,6
Tema 10. Pe3p0oBBIC
COCJIMHEHU L.
Tema 11. Ilenabie 56
nepeaauu ¢
MPUBOJIHOMN
POJIMKOBOI IIETBIO
5,6
Tema 12. CBapHble
COCTMHEHUS
Tema 13. 56
[IImoHouHBIE U
[IUTHI[EBBIC
COEJIMHEHUSI
56
Tema 14. Mydrot
Tema 15. 5,6
PazpaboTtka
KOHCTPYKIIUU
peaykropa
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Ne | Kon dopMyaupoOBKa HNuavkaTopsl Kontponupyemeie DTansl
1/ | KOHTPOJHPY | KOHTPOIHPYEMOH | JOCTHIKCHHUI TEMBI dopMupoB
n | emoi KOMIIETEHITN U KOMIIETeHIIUH (10 | yueOHO# aHUs
KOMITIETEHII peanusyeMoit TUCIUTLIAHBL, (cemectp
uu JCITUTIIINHE) MIPAKTH KA W3Y4EHUS)
Tema 16. YepTex 56
o01mero Buaa
MpUBOAA
Iloka3ateauu KPUTCPUH OLICHUBAHUSA KOMHETeHHI/Iﬁ, OonmucaHue 1KaJi
OICHUBAaHUA
No | Kon WuaukaTopbl [lepeuenb KonTponupyemsly HarmenoBa
KOHTPOJIMPYEMON | TOCTHKEHUH IIAHUPYEMBIX TeMbl  y4eOHOI HHE
/11
KOMITETEHITUU KOMICTCHIIMH (o pe3yNbTaToB TV CIIUTUTAHBI OILICHOYHOTO
peanu3yeMoit
cpencraa
JVCITATIIINHE)
1. | OIIK-3. OIIK-3.1. 3HaTh: METOJIUKY Tema 1, nabopaTopH
Criocoben BeiObupaer HOBoe | TPOEKTHPOBAHUS 5 bl paboThI;
Tema
BHCIPATH 1| TexHOIIOrHYECKOe | TEXHOJOTHYECKUX ’ samaqn K
OCBaMBaTh HOBOE 0GOpYIOBAHHE IpOIECCOB:; MPAKTUYECK
TEXHOJIOTUYECKOE ) ’ Tema 3, UM
obopyzroBaHue OIIK-3.2 TOpANIOK T 4 3aHATUSAM;
MIPOCKTUPOBAHHUS eMma 4, 3a7aHus K
Hcnons3yer HOBOIO
KypCOBOM
HOBOE Tema 5, "
00OpyAOBaHUS U IIPOEKTY;
TEXHOJIOTHYECKOE
5 MallliH; Tema 6, 3aaHuUsl K
o0opynoBaHue.
pYyA METOJIOJIOTHIO IfOHTgOHBHO
Tema 7 H PpaldoTe,
MUPOBAHUS )
OHK'?).S. qx)p p . TECTBI.
COBpPEMEHHOMU
Buenpsier u p § Tema 8,
OCBanBaeT HOBOE | TEXHOJOTUYECKON
TEXHOJIOTUYCCKOC | Ha3pl 3HAHUI; Tema 9,
obopynoBaHue. ATanbl )KU3HEHHOTO
[UKJIA MAIMH. Tema 10,
YMeTh: TPUMEHSTH Tema 11,
METOMBI IS
pelieHus 3a1a4 Tema 12,
MPOEKTUPOBAHUS
. Tema 13,
COBPEMEHHOM
TEXHOJIOTU U Tema 14,
MaIIMHOCTPOCHHUS,;
opueHTHpoBarbes B | Lema 15,
cucreMe
Tema 16
aHAIU3UPOBATH
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No | Kon WuaukaTopbl [lepeuenb KonTponupyemsly HarimenoBa
KOHTPOJMPYEMOH | JOCTHIKECHUI TUIAHUPYEMBIX TeMbl  y4eOHOY HHE

n/m KOMITETCHIT T KOMICTCHIIMH (o pe3yNbTaToB TV CIIUTUTAHBI OILICHOYHOTO

peanusyeMoit

cpencraa

JTUCITUTIIINHE)
CYIIECTBYIOIIME U
MIPOEKTUPOBATH
HOBBIE TEXHOJIOTHHU
MalMHOCTPOCHUSL.
Bnanerts:
HaBBbIKaMH BBIOOpA
TEXHOJIOTUYECKOTO
000pyIOBaHMUS;
YMEHUEM BbIOpaTh
ONTUMAJTBHBIN
croco0
COEIMHEHUS
JieTanei;
COBPEMEHHBIMU
MeTOoIaMHI
yIIpaBICHUS
HayIHBIMH
OCHOBaMH
COBPEMEHHOTO
MalMHOCTPOCHU S,
METOJIaMH peIICHUS
WHXKEHEPHBIX
3ajay.

2. | OIIK-9. OIIK-9.1. 3naer 3HaTh: ATaIbI Tema 1, nabopaTopH
Cnocoben OCHOBHBIE ATAIIbI pa3paboTku bI€ PabOTHI;
yHacTBOBATE B | haspaGoTku KU3HEHHOTO UK Tema 2, 3a/laqu K
paspadorie NPOEKTOB U3JENUH | MAIMH Y M3IEMHMH. | Teyma 3 NpaTHHeECK
MIPOEKTOB ' UM
waseuit MAaIMHOCTPOEHHUS. e p— I SAHATHAM;
raHMHOCTpoeHH OIIK-9.2. METOJBI JJIs s f(?;il;:g;y

D opMynupyeT pElleHus 33124 Tewma 5, IpoCKTY:
[eJH U 337a4u ) HpOCKTI/IpOBéiHI/IH Tena 6, TECTEL
MPOEKTOB U3JIENUN | COBPEMEHHOM
MalMHOCTPOCHUS. | TEXHOJOTHHU Tema 7,
MaIIMHOCTPOCHHS,;
OIIK-9.3. CIIOCOOHOCTh Tema 8,
VYyactByer B
pa3zpaboTke HpEACTaBIATS Tema 9,
IPOEKTOB m3enuii | HAyTHBIC
MAaIMHOCTPOEHHS. | PE3YIbTaThI. Tewma 10,
Bnaners: Tema 11,
HaBBIKAMU
(hopMaIu3au
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No | Kon WuaukaTopbl [lepeuenb KonTponupyemsly HarimenoBa

KOHTPOJMPYEMOH | JOCTHIKECHUI TUIAHUPYEMBIX TeMbl  y4eOHOY HHE
/1
KOMITETCHIT T KOMICTCHIIMH (o pe3yNbTaToB TV CIIUTUTAHBI OILICHOYHOTO
peanusyeMoit
cpencraa
JTUCITUTIIINHE)

3amay  pasnuuHbIX [ Tema 12,
3TAIoB
TexHonornueckoro | lema 13,
POEKTHPOBAHHS
W3JICITHIA; ymerp | Tema 14,
HCIIOJIb30BaTh
MIPOTPECCUBHBIE
METOTbI
pa3paboTku

15691 (017071
MaIlMHOCTPOCHUSI.

Tema 15,

Tema 16

D oH/bI OLIEHOYHBIX CPEJICTB M0 AUCHHUIUINHE « leTann MalluH 1 0CHOBBI
KOHCTPYHPOBAHMSI»

Tembl 1a00paTOPHBIX padoT

Jlabopatopnas pabota 1. MHccnemoBanume OOJITOBOTO COEIUHEHUS,
paboTAarIOIIEro Ha CIBUT

JlaGoparopHast pabota 2. V3yueHwe KOHCTPYKIMU IHIMHIPUIECKOTO
3y04aroro penykropa

JlaGoparopnas padota 3. M3yueHne KOHCTPYKIIMH YEPBIUHOTO PEAYKTOpa

Jlabopatopnas paboTa4. M3ydeHre KOHCTPYKIIMN MOIUITHUKOB Ka4SHUS

JlaGoparopnas paboTa 5. KOHCTpYKITNH OTIOPHBIX y3JI0B PETYKTOPOB

Jlabopatopnast pabora 6. lccinemoBanwme MOMEHTOB COIIPOTHUBIICHUS
BPAILICHUIO B MOIIIUITHUKAX Ka4CHHUSI

Jlaboparopnast pabota 7. Onpenenenue KII/1 yepBsunoii nepenauu

Bomnpocsl k1a00opaTopHbIM padoTam

1. YeM 00BsiCHSIETCA BO3MOXHOE HECOOTBETCTBUE PACUETHOM CUJIBI CJIBUTA U
CUJIBI, OTIPEIETICHHOM IKCTIEPUMEHTOM JJIl KaKOT0-JIM00 cirydasi?

2. Kakas Habmozaercs 3aKOHOMEPHOCTh MEXK]y CUJIaMU CABUTA U CHUJIaMU
3aTSKKU (M MOMEHTOM Ts,5)?

3. Uro He0OXOaUMO MPEANPHUHSITH C TPYIIMMUCS MOBEPXHOCTAMH, YTOOBI
IIPpU OJHOM U TOM K€ 3aTSKKE YBEJIMUUTh CUITY CIBUTra?

4. KakoBO Ha3HaY€HUE HMIUHAPUIECKOTO peyKTOpa?

5. JlyiA 4ero npeHa3HauYeHbl CKBO3HBIE KPBIIIKH IIOAIMITHUKOB PEAYKTOpa?

6. [IpousBecTH KJ1acCUPUKAINIO IUIMHIPUYECKHUX 3y0UaThIX KOJIEC.

7. Kakue OBIBAIOT CXEMBbl UYEPBSIYHBIX PEIYKTOPOB MO OTHOCUTEIHHOMY
PAaCIOJIOKEHUIO YepBsiKa?
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8. KakoBO yCcTpOMCTBO YEPBAYHOU ITEpEAaqn?

9. Kak u a1 yero npou3BOJUTCS CMa3Ka B UEPBIYHOM PEIYKTOPE?

10. Kakue maTepuanbl NPUMEHSIOT B YEPBSIYHOM peayKTOpE?

11. Kak npou3BOAUTCS OXJIAXKIEHUE B UEPBAUHBIX PEYKTOpax?

12. Kakue @QakTopsl SBISIOTCS OCHOBHBIMH TIpU BBIOOpPE CXEMBI
MO IIIMITHUKOBOTO y3Jja?

13. Kak oGecrnieunBaercs peryiupoBKa MOAIUITHUKOB?

14. Kakas u3 cxem obecriednBaeT 00JIbIIIYIO JKECTKOCTh Bayia?

15. [ate oueHky oaHOM wu3 cxeMm ([0 YKa3aHUIO MPErojaBaress)
NOAIIMITHUKOBOTO y3J1a.

16. Ilouemy mnpuBeneHHble KOADGUIUEHTHI TPEHUS IJIsl T1OJIIMITH UKOB
Ka4eHUs SIBJISIFOTCS BETMUMHAMMU?

17. Ilo xakuM SMIOUPUYECKUM 3aBUCUMOCTSIM MOYHO MOJCYUTATh MOMEHT
TPEHUS B MOJIIIMITHUKAX Ka4EeHUS ?

18. Kakue Tumbl MOAIIMITHUKOB XapaKTEPHU3YIOTCA OOJBIIMMU M KaKHe
MEHbUIMMH MOMEHTAMHU TPEHHUSI?

19. Kakue dakropsl BusatoT Ha KIIJ] yepBsiunoro peaykropa?

20. Tlouemy npu npouux paBHbIX ycyoBusix KIIJ[ uepBsiuHOoro pemykropa
YBEIMYHUBAETCS C POCTOM YaCTOThI BPAIICHUS YepBsIKa?

2]. KakoBbl TpUYMHBI HEKOTOPOro HecoBmageHus 3HadeHu KIIZ
YEPBAYHOTO PEIYKTOpPA, HAWACHHBIX SKCIEPUMEHTAIBHBIMU W PacyETHBIMU
MeToaMu?

Kpurepuu u mkana orieHUBaHUS IO OIIEHOYHOMY CpencTBY «JlaboparopHble
paboOTHI»

[IIxana oneHUBaHuA

Kpurepuii onenuBanus
(mHTEpBAJ OAIIIOB) PHTEP B

3a4TEHO OTBeT JaH Ha BHICOKOM ypOBHE (CTYACHT B TOJHOM OOBEME OCBETHII
paccMaTpuBaeMyr0 TpoOJIeMaTHKy, TPUBENI apryMEHTHl B TOJIb3Y CBOMX
CYyKIIeHU, BIageeT NPO(UILHBIM MOHSATUIHBIM (KaTEropuaIbHBIM)
arnmapaToMm M T.I1.)

HC3a4TCHO OTBeT JaH Ha HCYAOBJIICTBOPHUTCIBHOM YPOBHE HJIM HE IPCACTABJIICH
(CTy,[[eHT HC I'0TOB, HC BBIIIOJIHMWJI 3aJaHHUC 1 T.l'[.)

3anaqn KIIPAKTHI€CKHUM 3aHATUAM

3anaval.l
Ha ckonbko mpoIlieHTOB OOJIbIIe 3armac MPOYHOCTH IO BBIKPAIIMBAHUIO
uMeeT ObICTPOXOAHAd IIepeiaya COOCHOTO penyKTopa, puc. [14*, no cpaBHeHUIO C
TUXOXOJHOM?
TBepnoctn 3yObeB M KOd((uLMEHTH Harpy3ku B o00eux nepenadax
0J1MHaKOBbI. CPOK CITy:KObI peAyKTOpa HEOTpAaHUY EH.

*[esuenko C.B. Heramm mamma. COopHUK 3a/1a4: yaeOHOE Tocodne. — 2-¢
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u3n./ C.B. IlleBuenko, A.A. MyxoBartslil. - JIyranck: uza-so BHY um. B.[lans,
2011. — 156¢.

3anayal.2
ViydimieHHble  3yObs HMIMHApUYECKOW 1mectepHu, puc.Il7, wumeror
JBYKpATHBIA 3arac M3rUOHON MPOYHOCTH MPHU TPEXKPATHBIX KPATKOBPEMEHHBIX

neperpysKax.
O6nanator mu 3akaieHHbie TBY 3y0bs KOHMUECKOH IECTEPHU 1OCTATOYHON

U3TUOHON BBIHOCIUBOCTHIO MPU PEBEPCUBHOMN HArpy3Ke B JJIMTEIHLHOM PEKUME
AKCIUTyaTauuu’?
3agayal.3

Onpenenutb, Kakoil KpuUTepUd pabOTOCTIOCOOHOCTH - KOHTAKTHAs WA
U3ruOHasi BHIHOCIMBOCTh 3yObEB KOJIECA - IUMUTUPYET HArPy30YHYIO CLIOCOOHOCTh
HWIMHAPUYECKOM Koco3yboi nepenauu, puc. I11.

Pacuer BBINOJIHUTB JUJIS1 IBYX CJTy4acB:

1) mecTepHs ¥ KOJIECO YITyUIlICHB;

2) mectepHs U KoJieco 3akanensl TBY.

[Tpunste qos 1):

[O-F ]2 =250 Mlla; [GH 1= Z[GF ]2 '
[Tpunsate nis 2):

[0:],=370 Mlla; [0,]=24[c],.

Kosdpuuuments! Harpysku K, 1 K. cuuTath 0JJUHAKOBBIMH.

3agaual.4

3yObst mectepHu ObicTpoxomHo¥ crtymenu penyktopa KII, puc. 119,
PaBHOTIPOYHBI MO W3rMOHOM M KOHTAKTHOM BbIHOCHMBOCTH. [lpuuem, [o,] B

nosiropa pasa 6osbliie [o,].

JloctaToyHa M W3rMOHAs MPOYHOCTH YIIy4IIICHHBIX 3YyObeB KoJieca
TUXOXOJIHOH CTyIIEHH IPU KPaTKOBPEMEHHBIX neperpyskax ¢ K, =387

B pacuerax npunsate K. Ha 10% menpe K, .

3amaua l.5

[lepenaua B peaykrope Ha puc. 116 paboraer B TakoM pexume, KOTOPBIH
IPUBOJUT K IIPEBBILIEHUIO KOHTAKTHOM BBIHOCIMBOCTH Ha 3%.

Kakyio KparkoBpemeHHyro neperpysky (K,,,) Boiepkar 3y0bs Koseca o

u3rudy?

3y0bs 1IECTEpHU IIEMEHTOBAHBI, 3yObs Kojeca yiydiieHbl. KoaguimenTs
Harpy3Ku 110 KOHTaKTHOW ¥ U3TMOHOM BEIHOCIMBOCTH OTMHAKOBBL. CPOK CITyk OBl
peAyKTOpa HEOTPaHUY EH.
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3axaua 1.6

B 3y0bsix KoJleca TUXOXO/HO# cTyreHn peaykropa, puc.Il7, npu K =2,6

NEUCTBYIOT o, . , KOTOpbIE HAa 45% HIKE [0 ]

max *

HNmeercss 7 mpu 3TOM 3amac  KOHTAKTHOM BBIHOCIMBOCTH 3yObeB
OBICTPOXOIHOM CTyNEeHHU JJ1sl Tpedyemoro pecypcanepenadu 18000 u.?

B pacuerax npunsTh: 1) mectepHu oo6enx cryneHei 3akanensl TBY, koneca
- yayumensl; 2) K, =K. =14 (111 o0enx CTyneHen); 3) Harpy3Ka NOCTOSIHHas;
yIJ0Basi CKOPOCTh TUXOXOAHOTO Bayia 3,9 pan/c.

3agaual.7

TuxoxonHas crtynenb penaykropa KI[ ¢ 3akaneHHOM MIECTEpHEN W
yIy4YIIEHHbIM KoJiecoM, puc. II8, nMeer ceMu NMpOLEHTHBIN 3amac KOHTAKTHOM
BBIHOCJIMBOCTH IPH JJIUTEIBHOM CPOKE IKCILTyaTaluH.

OO6namaroT M IIEMEHTOBAHHBIC 3yObs MIECTEPHU OBICTPOXOIHOU CTYIEHHU
pEAyKTOpa HE MEHEE YeM JIBYKPATHBIM 3alacoM M3THOHOM BBIHOCIMBOCTH, €CIIU
JUIMTENbHOCTD SKCIUTyaTalluu peaykropa orpaHnyuTh 10 Thic. yacoB?

OKpyXHasi CKOPOCTb HA JCIMTEIBHOM OKPYXHOCTH KOJECa TUXOXOJHOMN
CTyneHu paBHa 15,3 M/mMuH.

3agaua 1.8

bricTtpoxoanas ctynens penykropa K1, puc. [19, BeinosiHeHHast ¢ 00JIb UM
nepernagoM TBEp10CTel 3yObeB IIECTEPHU U KoJjieca, uMeeT 10-IpolleHTHBIN 3amac
KOHTaKTHOW BBIHOCJIMBOCTH.

MoryT i1 npu 3TOM 3yObsi YIYYIIEHHOTO KOJieCa TUXOXOJHOM CTyINEeHU
PEIYKTOPa BBIAEPKATh TPEXKPATHYIO KPATKOBPEMEHHYIO MEPErpy3Ky npu u3ruoe?

3agaua 1.9

Jna penykropoB KL, puc. I17 u II8, cnenare 4yucieHHOE CpaBHEHHE: a)
3amacoB KOHTAKTHOW BBIHOCJIMBOCTH KOHMYECKHUX Mepeaad; 0) 3armacoB M3ruoHOM
BBIHOCJIMBOCTH 3yObEB KOHUYECKHX KOJIEC.

Jna  xoHMYeckux mepenad oOOUX PEIYyKTOPOB MNPHHSATH: 1) mIecTepHU
IIEMEHTOBAHHBI, KOJIeCa YJIYYIIEHbl; 2) CpPOK CIYXXObl HEOTpaHWYECH; 3)
K, =Kg=14; 4) KpyTsliue MOMEHTHl Ha BBIXOJAHBIX BalaX YKa3aHHBIX

PEIYKTOPOB OJTUHAKOBHI.

3agaua 1.10
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LlemenToBaHHbIE 3yObsi KOHUYECKOU miecTepHu peaykropa KL, puc. 118,
Harpy>KeHbI Ha TIpeJiesie CBOCH M3TrHOHOM BBIHOCIIMBOCTH.

O6mamatoT 1M 3amacoM  M3TMOHOM TPOYHOCTH TMPU  JBYKPATHBIX
KpPaTKOBPEMEHHBIX MEpPErpy3Kax 1EMEHTOBAHHbIC 3yObs IIECTEPHU U YIYUIIICHHbBIE
3yObsl KOJIeca THXOXOHOM CTYIICHH peayKTopa’?

3agaua 2.1

PaBronpounsl 1 nepemaun penykropa Y, puc. II15, mo rmaBHOMY
KpUTEPHIO pabOTOCTIOCOOHOCTH?

Benymmii Ban noJrydaer BpameHue ot asiekrpoasurarens 4A112M4V3.

3yObss  OBICTPOXOJHOW  CTyMeHH  TOJABEprHyThl  3akanke TBY.
Koaddunments! Harpy3ku asist 06enx CTyneHel CYUTaTh OJMHAKOBBIMHU.

3agaua 2.2

YepBaunblii penykrop, puc. II11, paboTtaer ¢ KpaTKOBpEMEHHBIMU
neperpys3kamu, K¢ = 2, IpU KOTOPBIX o B 3 pazaHuxe [o, ]

nmax max "

JocrarouyHa 1 momnepeyHas KECTKOCTh 4YEpBsIKa TMOCPEAUHE €ro
Hape3aHHOU yacTu?

PacueTrHoe paccTosiHHE MEX Ay ONIOpaMU Bajla YE€pBsKa IPUHATH paBHbIM 0,9
d, (d, - memuTenbHBIA TUaMeTp YEpBSYHOTO KoJjeca). YepBsiK MpUBOIUTCS BO

BpaieHue smekTpoasurarenem 4A112M2V3.
3agaua 2.3

Kakoit u3 kpurepueB pabOTOCIOCOOHOCTH - KOHTaKTHas BBIHOCIUBOCTD
3yOb€B WM TEIUIOCTOMKOCTb, JUMHUTHPYET HAarpy304Hyl CIOCOOHOCTb
YepBSYHOTO peaykTopa, puc. [110?

UYepBsik mpuBOAUTCS BO BpaieHue aekrpoasurarenem 4A160S2Y3 yepes
pEMEHHYIO Iepefady co mkusaMu: d, =125mm; d, =315mMm.

3agaua 2.4

UYepssak peaykropa UL, puc. [113, nmeer 80-pOLICHTHBIN 3anac )KECTKOCTH
10 MPOTru0y B CPEIMHE HAPE3aHHOM YacTH.

JloCcTaTOYyHO 71 COMPOTHBIIEHUE YCTATIOCTH TUXOXOIHOTO Bajia B CEYCHUH,
NPOXOJAIIEM IO Tranrenu, coenunstomein J95H7/r6 ¢ Oyprukom 110
(mocyienHUii Ha YepTEKE HE TPOCTABIIEH)?

B 3amannoM ceueHun mirubaronmii MoMeHT Ha 40% MeHbIIe KpyTSIIETo.
VYri0Bas CKOPOCTh TAXOXOIHOTO Bana 2,5pad/c. PacuerHoe paccTOSTHUE MEXKIY

OTIOpaMH Bajia YepBAKA MIPUHATH MO MPUOTMKEHHON PEKOMEHIAITIH.
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3agaua 2.5

3yObsi 4yepBsuHOW Tmepenaumn, puc. [110, WMEIOT TpexXKpaTHBIM 3arac
M3TMOHOM IPOYHOCTH TP KPaTKOBPeMeHHbIX meperpyskax ¢ K, =1.9.

BeinosiHsieTcss M OpW 3TUX  YCJIOBUSAX KPUTEPUH  TEIJIOCTOMKOCTH
(TErI00TBO YEpE3 Jarbl KOPIyca HE yUYUTHIBATh)?
Uepssik moryyaeT BpaiieHue ot anekTpoasuraresst 4A90L4Y3.

3agaua 2.6

Her mu meperpeBa penyktopa, puc. I111, ecnu nmporu® Bama yepBsika B
CpPEIMHE €ro HApE€3aHHOW YacTH COCTaBISIET 65% OT TOMYCTUMOTO 3HAYEHUS?

JIaHHBIN PENYKTOP ABIAETCS TUXOXOAHOU CTYIIEHBIO IIPUBOJA, KyJa BXOASAT
Takxke anekrpoasuraresis 4A112M2Y3 u pemeHHas nepenada ¢ MepesaTo YHbIM

uciaom U, =25 PaccrosiHue MeX1y ONOpamH Baja 4epBsiKa MPUHATH I10

MPUOIMKEHHO U PEKOMCH TAITHH.

3amaua 2.7

OceBas cuia B UWIMHAPUYECKOM 3yOuaToM 3aneruieHun pemykropa LY,
puc. I115, pasra 600 H, a okpyxHas ckopocts V =3Mm/c.

JlocTaTodeH I 3armac KOHTAKTHOW MPOYHOCTH 3yOhEB YEPBSIUHOTO KoJieca
IPH KPaTKOBPEeMEHHbIX neperpyskax ¢ K, -=2,87

3amauya 2.8

OxkpyxHasi CKOpOCTh B 3y0Ouarom 3aremieHuu pemxykropa YL, puc. 114,
pasHa 0,29 M/c. KpyTsimnmiit MOMEHT Ha TUXOXOJHOM Bally peaykropa paseH 1800
H-m.

YaoBneTBOpsieT JId Bal YEpBSIKa KPUTEPHUIO KECTKOCTU B CPEAMHE €ro
Hape3aHHOW dacTh mpu gomyctumoM mnporube [Y]=0,006-m u paccrosHuM

mexay omopamu 1=095-d, (M w d,- MOAynb W JCTUTENBHBIA JHAMETP
YEepBSYHOT0 KoJieca)?

3amaua 2.9
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Yepesak penykropa Ull, pwuc. II13, mnomywaer BpameHue OT
anekrpoaBurarens 4A160S4Y3. [Iporu6 Bana yepBsKa B CpeIUHE €r0 HAPE3aHHO U
gactn Y =[y]/3 mpu pacuerHoM paccTOsIHUHM MexXay onopamu | =0,95-d, (d,-
JIEeNUTENLHBIN JUAMETP YEPBSITHOTO KOJIECa).

Onpenenuts (B MpOIEHTAX) 3arac M3TMOHOW MPOYHOCTU 3yObEB YEPBIIHOTO
KoJIeca B PeXKMME KPAaTKOBPEMEHHBIX rieperpy3okc K, = =2,6.

3agaua2.10

Pacuernas Temneparypa Macnia B penykrope, puc. [110, yctaHoBiIeHHOM Ha
oerorHoM ¢dyHmamenTe, paBHa 80°C.

OOecneunBaeTcsi JM KOHTAKTHAS BBIHOCIMBOCTh 3yObEB UEPBSIYHOTO
KoJieca?

YepBsiK BpalaeTcsi OT aCUHXPOHHOTO JIEKTPOABUTATEIIS € 6-10 MOJIIOCaMU U
OTHOCHTEILHBIM CKOJIbKEeHHEM S = 5,5%.

3amgaua 3.1

beictpoxonnbiii Banm penykropa KL, puc. 118, mpuBoaurcss BO BpauieHHe
anekrpoasurarenem  4A132M6VY3, nenoucnosnb3ys 30% ero HOMUHAIBHON
MOIIHOCTH.

JlocTaro4yHa Jid IIPOYHOCTH Baja IO YCTAJIOCTH HA YYaCTKE TUXOXOIHOTO
Basia J55p6 B cedeHnH, MPOXOISIIEM 110 CPEeUHE CTYIMHIIBI 3y0UaToro Kojeca?

IlpuHATE B pacyeTHOM CE€YEeHMM HampsbkeHue usruda o, Ha 20% Humxe

HAIPSDKCHUS KPYYCHUS T, .

3agaua 3.2

ConocTtaBUTh YpPOBHM HArpy>KEHHOCTH ONOpP OBICTPOXOJHOI'O Baja
peaykropa, puc. 115, npu nByX cxemax yCTaHOBKHM HOJIIMITHUKOB — «BPactop»
(xak maHo Ha puc. [15) u «BpacTsHKKY».

PanuanbHble Harpy3ku B OMOpax CUUTATh OJMHAKOBBIMU B 00EMX cXemax
YCTAaHOBKM M TNPUHATH B JOJSIX OKPYXKHOM CHJIBI KOHHMUYECKOM mnepenauu F,: B
onopel (y koncomu Bana) - F, =0,63- F, ; Bonopell - F,,, =17 -F,.

Bpaiienue OBICTPOXOJHOTO Bajia OCYILECTBISIETCS OT AJIEKTPOABUTATENS
4A160S4Y3 npu ucnonas3oBaHuu 95% ero HOMUHAITLHOM MOIITHOCTH.

3agaua 3.3
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3yObs UepBIYHOTO KoJieca u3 0€30J10BIHHOM OpOoH3bL, peaykTopa UL, puc.
[113, wumeror 30-POLECHTHBIM  3amac  KOHTAKTHOM  MPOYHOCTH  NIPHU

KpaTKOBPEMEHHbIX eperpyskax ¢ K, =31.

Kak wu3MeHWTCS Harpy>KeHHOCTh TIOJIIMITHUKOB THUXOXOJHOTO Bajia
penykroparmocie pesepca?

PanmansHble Harpy3ku B moammmnHUKax | (y KOHIIEBOTO ydacTka Bama) u Il
COOTBETCTBEHHO PaBHBI:

F. Ha 20% Oousbmie F

F, ma 25% 6omeme F,”, a F ” B2,8 pasza6omsme F P - mocre pesepca.

a F B 3,7 pasa0Oonbwe F - 10 peBepca;

>

3agaua 3.4

Penyxrop, puc. 1110, paGoraer ¢ KpaTKOBPEMEHHBIMU MEPETPy3KaMH C
K,, =38. Ilpu 3TOM mnpaBas NOAIMIHUKOBAs MLICHKa OBICTPOXOIHOTO Bala

n
UCIIBITBIBAET HANIPsKEHKE, paBHOE 17% OT npenena TeKy4ecTH.
JlocTaTouHa JIu IPOYHOCTB 10 YCTATIOCTH Ha MIEHKe TUXOXOAHOTO Bajia Mo
JIEBBIM TOAIIMITHUKOM ?
[lonepeunple cwiIbl HAa KOHIEBBIX Yy4acTKaX BalOB OTCYTCTBYIOT.
brICcTpOXOIHBIN Ball Bpamaercs oT 3nekTpoasurarenst 4A90L4Y 3.

3agaua 3.5

B cpenneM ceyeHMM KOHIIEBOTO y4acTKa ObBICTPOXOJHOIO Baja peayKTopa,
puc. I111, ko3 uurenT 3anaca NpOYHOCTH IO yCTAIOCTH S_ = 3.

JloctatTouHa M cTaThU4YecKass TMPOYHOCTh TUXOXOJHOTO Bajga IIpHU
KpPaTKOBPEMEHHbIX eperpyskax ¢ K, =3,4 B cedeHnu, IPOXOAAMIEM MO CPETHEH
MJI0CKOCTH YEPBSYHOTO KoJjieca?

N3rubaronmiit MOMEHT B PacCuy€THOM CEYEHUHU Ha TPETh MEHBIIIE KPYTSIIETO
MoOMeHTa. Benynmii Bast peaykTopa Bpaiaer siektpoasurarens 44112 MB6Y3.

3amaua 3.6

Jns ceuenus tuxoxonHoro Baia penykropa LU, puc. 115, mpoxoasiuero

yepe3 J75H7/p6 mo ranremu Oyptrka, K03 UIIMEHT 3amaca MPOYHOCTH TIO
ycTamoctd S =2,6. Marepuan Bama — ctanmb 35. Jlmamerp Oyptuka 85 Mw,

paauyc ranremu F =15 mwm; (Ha yepTeKe OHU HE YKA3aHbl).
JlocTarouna M cTaTU4YecKas MPOYHOCTh B JIaHHOM CEUEHUHM TIpH
KPaTKOBPEMEHHBIX Neperpyskax ¢ koappunuentom K, =297

3agaua 3.7
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PaBHOTIPOYHBI M MO YCTAJIOCTU CPEIHUE CEUCHUSI KOHIIEBBIX YYAaCTKOB
BXOJHOTO Y BBIXOAHOTO BasioB penykropa K1, puc. I17?

Bxonnou Ban m3rorosiieH n3 ctaau 12XH3A, BeIxogHoM — w3 crtamu 45.
[ToBepXHOCTHOE YITPOYHEHHUE Ha 33/ITaHHBIX y4aCTKaX BaJIOB OTCYTCTBYET.

3axaua 3.8

Benynwii Ban penykropa ULl puc. 1114, Bpamaercs oT 3JIEKTPOIBUTATENS
4A132M6Y3. B pabouem pexume yepBAuHas nepenada umeer 10-mpoieHTHBIN
3arac 1m0 KOHTaKTHOM BHIHOCIUBOCTHU 3yObEB.

Kakoil 13 MOAUMIIHUKOB MPOMEXYTOYHOTO Baia 0oJjiee HarpyKeH Npu
CJIEAYIOUMX YCIOBUAX:

a) oceBas CHJIA 4EepBAYHOIO Koyeca F,, HampapieHa Ha noAwmnHuk I (Ha

yepTexe peAyKTopa y Hero mpocTaBiieHbI pazmepsl J50x6 u Y9I0H7T);

0) panuanbHbIe Harpy3ku B moammmankax [ u II:
F, Ha 29% 6ompme F_,; F,,, =25F,,?

a2’ r
IIpuBecTH pacuETHYIO CXEMY IS ITPOBEPSEMBIX IO IIIAITHUKOB.

3amauya 3.9

Yepesak penykropa UYL, puc. II14, npuBoaurcs BO BpalieHue

anektpoaBurareneM 4A132M2V3, notpebisasi Tpu YETBEPTH €r0 HOMHUHAIBHOM
mMomHocTy. OceBas cHuila Ha 4epBSKE F, HaIlpaBJICHAa HAa NOAMUIHUK | (y KOHCOIH
Basia). Paguaneueie Harpysku B noammnuukax [u IID F, B 2,4 pasa menbiie F,;;

F,,; Ha 45% Oounb1ue F,, .

Kak 1 Ha CKOJIbKO MPOLEHTOB U3MEHUTCS PACUETHAS 1OJTOBEYHOCTH OIIOP
BaJia YEpBsKa, ECIIM YKa3aHHbIEC MOAIMIHUKHA 7608 3ameHuTs Ha 462087
JlaTh pacdeTHyr0 cXemy ISl HOAIIMITHUKOB Bajla YepBsIKa.

3amaua 3.10

Benymmii Ban penykropa L2c, puc. 14, notpednser 75% HOMUHANbHOU
MOIIHOCTH 3nekTposuratens 4A160M2Y3. Ocesbie cumbl Ha konece (F, ) u

mectepre (F. ) nmpoMesxyTo4HOTO Bana HanpaBJeHbl HABCTPEUY APYT APYTY.

3agaua4.1

JBwxenue k penykropy KII, puc. 19, noaBoaurcss oT ABYXIIOIIOCHOTO
ACMHXPOHHOTO 3JIEKTPOJABUTATENII C OTHOCHUTENBHBIM CKOJbXeHUEM 3,6% uepe3

KIMHOpeMeHHyIo nepenady co mkusamu d , =100 mm (Bemymmit) u d , =200
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MM. B KaxzIoM u3 4-x peMHel ceyeHuss A MUHUMalIbHOE HarpshkeHue paBHoO 0,8
Ml]a.

CpaBHUTH HArpy>k€HHOCTh MOAMMIHUKOB I (y KOHIeBoro ydactka) u Il
TUXOXOJIHOTO BaJla, €CJIM paJualibHbIe Harpy3Kd B HUX COOTBETCTBEHHO PaBHBI:
F,=31F, ; F,=44F,.

OceBas cuia B IWIMHAPHUYECKOM KOJIECE F, HallpaBJieHa Ha MOAIIMITHUK .

3agaua 4.2

[llects GonTtoB M8x30.3.6 'OCT 7808-70 m3 ctamu 35, 3aKpETUITIONIHX
KPBILIKY MTOJIMITHUKA BEIOMOTO Bayia peaykropa, puc.I111, or npenBapurenbHO U
3aTSDKKM M TIOCTOSIHHOM BHEIIHEH Harpy3Kd HMMEIOT IIECTUKPATHBIA 3arac
npouHocTH. JKecTKoCTh (praniia KpbImky B 4 pasza 60JIbI11e 5KECTKOCTH OOJITOB.

JlocTaTouHO J1 P ATOM €CTECTBEHHOTO OXJIKICHUS 1JIs1 peayKTopa’?

YacToTa Bparenusi Be1oMoro Bajia 38 00/MHH.

3agaua4.3

OceBas cuia 4epBsika HampawjieHa Ha JEeBbIM noAmmnHuk, puc. II10.
UYetsipe Oosta M6-6gx25.5.6 TOCT 7808-70, 3akpemisiomue KPBIMIKY 3TOTO
NOJAIIMITHUKA HAa KOPIYCE PEAYKTOpa, MMEIOT JBYKPATHBIM 3amac MpPOYHOCTH.
[logaTmuBocTh OOJITOB B moJiTOpa pasza OOJIbIE MOJATIMBOCTH COCTUHSIEMBIX
JIeTajei.

Y 10BIETBOPAET JIM BAJl YEPBSIKA KPUTEPUIO KECTKOCTH MO YTy TOBOPOTA B
IO IITAITHUKAX ?

UepBsik Bpalaercsi OT 3JIEKTPOABUTATENS] C YETBHIPbMSI MOJIOCAMU U
OTHOCHTEILHBIM CKOJIbKEHUEM 2,6%.

3agaua4.4

B mnockopemenHo#t mepemadye Ha Bemomom mmikuBe J400mm peMeHb
ceueHueM O xb=39%x90 mm wucHBITHIBaCT HampspkeHHe u3ruba B 3,5 pasa

OoJbIIIe HAMPSKEHUSI Ha MPSMOJIMHEHMHOM Y4acTKEe BEJOMOU BETBU (IIeHCTBUEM
neHTpoOeKHOH critbl mpenedpeus). Ckopocts pemns V, =18,5u/c.

OuLeHUTh HAEKHOCTh MOJIIMITHUKOB TUXOXOJHOTO Baia, puc. I114, y
koTopbix C, =163xH, ecnu Tpedyemas noiaroBedHocTb i Hux 30000 u.

PanuanbHass Harpy3ka B KaxAOM H3 3THX NOANMIHUKOB Ha 20% OoJibiie
OKPYKHOM CUJIbI B TTOJTYILIEBPOHE.

3amaua 4.5
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Benowmpiit mkuB (J280mm ¢ OTHUM KIMHOBBIM peMHeM cedenus Z, ['OCT
1284.1-89, Bpamaer uepBsik peaykropa Y, puc.Il10. yron nyru ckoibXKeHUs Ha
MEHBIIIEM ILIKUBE MPEBBIIACT MUHUMAIBHO JOIMyCTUMBIN yroj oOxBara ¢, Ha

8%. Cxopocthbpemus 20,5u/ c.
JIOCTaTOYHO JIM €CTECTBEHHOT'O OXJIAKICHHS PEITyKTOpa?

3agaua 4.6

JloNTOBEUHOCTh MATH KIMHOBBIX peMHel cedeHus A pasHa 6500 4. mpu
ckopocTtu 15,5 M/c m auameTrpax BEAyIIero u BeAoMOro mkuBoB 160 u 450 Mm.
[locnenuuii 3akpernieH Ha Bany-mectepHe peaykropa [{Y, puc.I115.

JlocTaTouHa 7M1 MPOYHOCTH BUTKOB pe3bObI Taiiku M48« 1,5.6H45 'OCT
11871-88 (13 ctaynu 45) npu MOCTOSTHHOM Harpy3Ke?

3agaua 4.7

KimHopeMeHHas repejada ¢ TpeMsi PEMHSIMHM CeYeHHs B Ha IIKMBax c
d,=125u d , =315 (mm) Bpamaer Ban-mecrepnio penykropa LU, puc. IT15.

JleBas MOAIIMIIHUKOBAs IE€MKa THUXOXOJHOTO Bajga pPEIyKropa HMEET

MSATUKPATHBIA 3amac MPOYHOCTH IO YCTANOCTH IpHu m3ruoe. Kpyramuii MoMeHT

3aech Ha 20% BbIllle MOMEHTa U3THba. YTiioBas CKopocTh 3Toro Baia 1,0 paxn/c.
JlocTaroyHa i OJATOBEYHOCTh PEMHEN MPU JIETKOM pEKUME paboThI ?

3agaua4.8

Tuxoxonanas crynensb pemxykropa K1, puc. I8, paboTtaer ¢ 3-nmpomeHTHBEIM
MPEBBIINICHUEM KOHTAKTHOW BBIHOCIMBOCTH. 3yObsl IIECTEPHU 3aKaJ€Hbl C
HarpeBoM TBUY, 3yObs koJieca yaydIleHsl.

[IpoBepuTh TPOYHOCTH BUTKOB PE3bOBI KPYIJIOW NUTMIICBON TalKH Ha
BenymiemM  Bamy  M48x1,5-6H.05.05 T'OCT 11871-88 w3 cram 45
(mpenBapuUTETLHOM 3aTSIKKOU MpEeHeOpeYb ).

CpoxK city>KObI AJTUTEIbHBIHN, Harpy3Ka MOCTOSTHHAS.

3agaua4.9

[Tonwxaroniasi peMeHHasl nepenada ¢ JuaMeTpaMu IKUBOB 125 u 355 MM
NPUBOJUT BO BpallleHHe 4depBsiK penykTtopa, puc. [110. Hampsokenue msruba B
KaX/J0M U3 TPEX KIMHOBBIX peMHEW ceueHust B mpu orubanuu 0osbIlIero mkKuBa
Ha 60% OoJbIne moje3Horo HanpsikeHus. CKopocTb peMHer 14 m/c.

JlocTtaToyHa JIM NpHU 3TOM NPOYHOCTH BEIOMOIO Baja B CEUYEHHUU IOA
4EePBAYHBIM KOJIECOM ITPU KPATKOBP EMEHHBIX neperpyskax ¢ K,,, =3,57?

B pacuerHoM ceduennn uzrudaronmii MomeHT Ha 17% MeHbIIe KpYTSILEro.
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KpI/ITepI/II/I H IIKaJIa OOCHUBAHHWA 110 OOCHOYHOMY CPCIACTBY «HpaKTI/I‘IeCKI/IC

3aHATHA)

[IIxana oneHUBaHUA
(mHTEpBaT OAIIOB)

Kpurepnii onennBanus

3a4TCHO

OTBeT 1aH Ha BHICOKOM YypOBHE (CTYACHT B IOJHOM OOBEME PEIII
3aJjaHue, TMPHUBEJ AapryMEHTHl B TIOJIb3Y CBOETO pEIICHUS, BIIAJCET
pOGUIIEHBIM MTOHSITUHHBIM (KaTETOPUATIbHBIM) anmapaToM M T.11.)

HE3a4YTCHO

OTBeT JaH Ha HEYIOBJETBOPUTEIBHOM YPOBHE WM HE MPEICTaBIICH
(CTYIEHT HE TOTOB, HE BBIIIOJHUII 3aJJaHHE U T.11.)

3agaHus K KypcoBOMY IPOEKTY

Tema TMHOBOrO KypcoBoro mnpoekra: «IIpoexktupoBaHue MEXaHHUYECKOTO
npuBoJa». B cocTaB nmpuBoaa BXOAAT AIEKTPOABUIATENb, PEAYKTOP, OTKPHITAS

nepenada, my@dra.

KypcoBoii npoekr BeimoJiHsAeTCs B 6 cemecTtpe. B kauectse

UCXOJIHBIX JaHHBIX B 3aJaHUM TPEACTaBICHbI CcXeMa, TpaduK Harpyx eHwus,
YCHJIME, CKOPOCTh B LENH, JTUAMETP 3BE3L0YKHU WM KPYTALLIMA MOMEHT, 4acTOTa
BpAILCHUS BBIXOJHOTO Bajla, CPOK CITYKOBI.

Conepxannie KypCOBOIr0 IPOEKTA:

1. BeiOoOp nsnexTpoaBUTATEN, KMHEMAaTHUYECKUH W CWJIOBOM pacyeT MpHUBOJA
(ompexnenenre oOIIEro MEpeAaTOYHOIO YHCIAa MPUBOJA U pa3OMBKa €ro mo
CTyIIEHSAM, HaXO0XXICHWE YacTOT BpalleHUs, KpPYTALIMX MOMEHTOB H
MOIITHOCTEH /1Ji1 BCEX BAJIOB).

w

ITosmHBII pacyeT BCEX MEXaHUYECKUX TIepeiay.
DCKHU3Hasg KOMIIOHOBKA PEAYKTOpA:

3.1. KOHCTpYHUPOBAHUE U pacUET BAJIOB;

3.2. BBIOOD ¥ MPOBEPKA IMOAIIHITHUKOB;

3.3. KOHCTpYyUpOBaHUE 3y0OUaThIX (UEPBAUHBIX) KOJIEC;

3.4. KOHCTpYUPOBAHHUE KOPITyCa PEIYKTOPA;

3.5. BIOOD U MPOBEpPKA MIMOHOYHBIX (IIUTALIEBBIX) COETUHEHU;

3.6. BeIOOp crocoba cMa3Kyd W THIIA CMA30YHOTO MaTepuaja I mepeaad u

IO IIIAITHUKOB.
Br16op u mpoBepka MydrT.

Pacuer dyHnameHTHBIX OOJTOB.

. Pa3paboTka KOHCTP YK ITUTHI HJIA PaMBbl.

o o1 s

7 COOpouHbI YEPTEXK pEYKTOPA.

8. PabGouuneueprexu neranei epeaay, BajoB U Ip.

9. Paboumne yepTexu KOPIYCHBIX IeTalel peryKTopa.

10. Yeptex obirero Buaa mpuBOIA.

11. Cnemudukanuu K cOOpOYHBIM YepTeKaM U K 00I1eMy BUTY TIPUBO/IA.

TuroBsie CXEMBI K KypCOBOMY MPOEKTY
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BOIIPOCHI K3AIIUTE KYPCOBOI'OIMTPOEKTA IO
«AETAJAM MAIIIMH U OCHOBAM KOHCTPYHUPOBAHUS»

1. Ha ocHoBaHuMuM 4yero BbIOpaHbl YacTOTa BpAILECHHS W HOMUHAJIbHAs
MOIIIHOCTBb 3JIEKTPOABUATATEIIS !

2. U3 xakux cooOpakeHUi MpOU3BOJAUTCS pazOuBKa NEpeAaToyHOro yucia
PEAYKTOpaTO CTYNEHAM (KOMIAKTHOCTh, yCIIOBUS CMa3KH U T.J.)7

3. [Ins1 KakoW Lesn CIIyKaT peqyKTopbI?

4. Kakon KpuUTepuH M MOYEMY IIOJIOKEH B OCHOBY IPOEKTHOI'O pacuera
3y0UaTkIX Iepemaad peaykropa?

5. [lpeumymiecTBa 1 HepOCTATKH "MATKUX" 1 "TBepABIX" 3yOUaThIX nepeaay?

6. B kakux ciydasx u ¢ Kakoi LeJbI0 TBEPAOCTh 3yObEB IIECTEPHU U KOJieca
JIeNar0TCsl HEOIMHAKOBBIMHU, TJIe OHa O0JbIIIe?

7. IlpeumyiecTBa M HENOCTATKM KOCO3YOBIX HWIMHAPHYECKHUX Mepenad
nepes npsiMo3yobIMu?

8. [IpeumyiiecTBa U HEOCTATKH IIEBPOHHOM MEepeavyu nepes Koco3yooit?

9. llouemy mmpuHa 3y0YaTOro BEHLUA y LIECTEPHU J€1aeTCsl OOJIbIIE, YEM Y
Kojeca?
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10. Kakue cuibl JEHCTBYIOT B MPSIMO3YOBIX IWJIMHAPUYECKUX Iepeadax?
I'te Touka MX IPUIOKEHHS U KaK OHU HAIPaBJICHBI?

11. Kakue nmpenmMyiecTBa 1 HEAOCTATKA UMEIOT KOCO3YObI€ IIMITMHIPUYECKHE
nepenavyu nepen npsMo3yobmu?

12. Kakne npeumyinecTsa ¥ HEIOCTATKH UMEET IPUMEHEHUE OJJUHAKOBOTO U
Pa3IMYHOIO HAIpaBlieHUs] 3yObEB IIECTEPHHU U KOJeca Ha MPOMEXKYTOUYHOM Baly
JIBYXCTYIIEHYATOT'O peayKTopa’?

13. Kakue cuibl AEMCTBYIOT B KOCO3YObIX IMIMHApHUYECKUX niepenadax? [ e
TOYKA UX MPUJIOKEHUS U KAK OHU HAIlpaBJICHbI ?

14. Tlouemy yros HakjoOHa 3yObeB B IIEBPOHHOMN Iepenadye MPUHUMAETCS
3HAYUTEILHO O OJIBIIE, YeM B KOCO3YO00it?

15. Tlouemy BaJibl IEBPOHHOM NIEpEau HE HArPy>KEHbI OCEBBIMU CUIIAMU?

16. Kakumu cmoco0amMyu MOXKHO yMEHBIIUTH TabapuThl pemykTopa 0e3
WU3MEHEHUS UCXOIHBIX JaHHBIX HA TIPOEKT?

17. Kakue napaMerpbl 3y04aToi nepeaady B OCHOBHOM BIIMSIIOT:

- Ha KOHTaKTHYIO BBIHOCJIMBOCTh 3yOb€EB?
- Ha U3TUOHYIO BBIHOCIMBOCTH 3yOhEB?

18. B yem 3akimogaroTcsi 0cOOEHHOCTH pacyeTa OTKPBITHIX 3y0UaThIX nepeaad
Y Y€M OHHU BbI3BaHBI?

19. Kakue cuibl IEUCTBYIOT B MpsIMO3yOOi KOHMYecKOM mepenaue? [ne
TOYKA UX NMPUJIOKEHUS U KaK OHU HAIIPABJICHBI?

20. Kakoe HaripaBjieHUE OCEBOM CHIIbI B KOHUYECKOM IIECTEPHE C KPYTOBBIMU
3yObSIMU SIBJISIETCS IPEINOYTUTENIbHBIM U KaK €ro 00eCIeunTh?

21. O6ocHOBaTh BHIOOP YKCIIAa BATKOB (3aX0JTHOCTH ) YEPBAKA.

22. B Kakux ciry4dasx PUMEHSIOT YEPBAYHBIC [IEPEAAYH U [TOYEMY?

23. Tlepeuncauthb CrIOCOOBI MOBHIIICHHUS )KECTKOCTHU Bajla YEpBsKa.

24. Kakue mpeuMyllecTBa M HEIOCTaTKM MMEET 4YepBsYHAs Nepenada 1o
CpaBHEHMIO € 3y04aToii?

25. Kakue cuibl AEHUCTBYIOT B 4epBsYHOM mnepemadye? ['nme Touka ux
NPWIOKEHUS U KaK OHH HapaBJICHbI?

26. Ho kakum kputepusiM pab oTocrnocoOHOCTH PACCUUTHIBAIOT JOITYCKAaeMble
KOHTAKTHBIE HAIIPSIKEHUS B UEPBSIYHBIX ME€pPENaYax ¢ KOJIECAMU U3 OJIOBSIHHBIX U
0€30JI0BSTHHBIX OpOH3?

27. Kakue U3 Tpex COCTaBJSIONMX CWJI B 3y04aTOM WM YEPBIYHOM
3alleTJICHUU U3MEHST CBOE HalpaBJICHUE HAa IPOTUBOTMOJIOKHOE PU peBepce?

28. Kakumu MepaMy MOKHO YJIy4IIUTh TEIIOBOW PEXUM padOThI YEPBAY -

HOTO penykTopa?

29. B kakux ciydasx s 3yObeB UepBSIUHOI0 KOJieca IPUMEHSIOT OJI0BSIHHbIE
OpOH3bI ¥ CEPbIC UYTYHbI?

30. Bimsier u crioco0 yNpOYHEHHs YE€PBAKA Ha JIOMYCKAEMbIE HAPSIKEHUS
YepBSYHOTO KoJieca?

31. Kakue dakrops BustoT Ha KII1] uepBsiuHoro 3anenienus?

32. Kakue uepBsiUHBIE IEPEAAYH ABISIOTCS PEANOUYTUTEILHBIMU: C HUKHUM
PacIo0KEHUEM YEPBIKA WM C BEPXHUM, U IT0YeMy?
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33 Ecinm cumibl, NPUJIOKEHHBIE K YEPBAKY W3BECTHBI, KaK HAWTH CHJIBI,
IPWIOKEHHBIE K YEPBAYHOMY KOJIECY?

34. Ha xakoM Baiy - 4YepBsiKa WIH KOJIECA, M IOYEMY, YCTAHABIUBAECTCS
BEHTWJISITOP MPHU UCKYCCTBEHHOM BO3TYLIHOM OXJIAKICHUU PEAyKTOpa?

35. Kakue npeumymiectsa W HENOCTAaTKM MMEKT PEMEHHBIE NEepeNadu Io
CPaBHEHUIO C JPYTMMHU MEXaHUYECKUMH MepefadaMmu?

36. C Kxako# LeNnblo JeNaeTcsl HaTsKeHUe pEMHE B peMEHHBIX Tepenadax’?
Kakum o06pa3zom 3To ocymectsisiercs B Bamem npusoje?

37. Kakue napamerpsl (KIMHO)(TUIOCKO)pPEMEHHON TMepeaadyu BIUSIOT Ha
JIOJTOBEYHOCTh PEMHS?

38. IlouemMy B TOPU30HTAIILHO pACIIOJIOKEHHOW PEMEHHOM ITepeiade Beayuien
KEJaTeJIbHO UMETh HIXKHIOKO BETBb PEMHS?

39. Kak u moyemy HM3MEHUTCS JOJIOBEYHOCTh PEMHS, €CJIM MPU MPOUYUX
PaBHBIX YCJIOBUSAX YBEIMYUTH MEKOCEBOE PACCTOSIHUE PEMEHHOM epeaadn?

40. Ilpu yBeIMYEeHUN JUAMETPOB IIKUBOB:

- KaKk H3MEHSTCS HampsDKeHWsT HM3ruda peMHs Ha KpPHUBOJMHEHHBIX
ydacTKax?
- KaK U3MEHUTCS 1OJITOBEYHOCTh PEMHSI?

41. Iloyemy 111 TOCTHKEHUS OTMHAKOBOM TATOBOM CITOCOOHOCTH IJIOCKOTO U
KJIMHOBOTO pPEMHEW MoTpedyercsi 3HAUUTENbHO MEHbILIEE MPEABAPUTEIHHOE
HATSKEHUE TIOCJIETHETO.

42. Tlouemy npu OJMHAKOBBIX BHEIIHUX HArpy3Kax B 3y0UaThIX U PEMEHHBIX
nepeaayax nocyieHIe OKa3blBAIOT 3HAYUTENLHO O0JIbIIINE HATPY3KHU HA BaJIbI?

43. Tlouemy pemeHHbIE TEepeJayu MCIOJIb3YIOT B KauecTBE ObICTPOXOIHOU
CTYIIEHH NPUBOJA, a IENHBIE - TUXOXOIHOU?

44, Kakum 00pa3oM MO’KHO TMOJYYUTh MEHBIINE TUAMETPhl 3BE30YEK
LEMHOM Nepejauu MPU MPOYUX PABHBIX YCIOBUSIX?

45. IloueMy B TOpHU30OHTAIBHO PACIOJIOKEHHON LIENMHOM Mepenaye BeAylen
YKEJIATETIbHO UMETh BEPXHIOKO BETBb LIEH?

46. 1151 yero ciry>kKar BaJlbl U KaKUE HAPSIKEHUSI B HUX BO3HHUKAIOT?

47. Tlouemy OpPHUEHTUPOBOYHBIM (IIPOEKTHBIN) pacyeT Baja BEACTCS W3
YCJIOBHSI IPOYHOCTH HA KpydyeHUe?

48. Jlna yero nenmaeTcs MNPOBEPOUYHBINM pacyeT Bajla Ha COIPOTUBIICHHE
yCTajaocTu?

49. YTo yuuThIBAEeTCS NMPU BHIOOPE MPEATNOIIOKUTENLHO OMTACHBIX CEYEHUN Ha
BaJly JIJI1 pacyeTa ero Ha IpOYHOCTb?

50. IlepeunciuTh UMEWOIIMECS Ha Baly pPEAYKTOpa KOHIIEHTPATOPHI
HarpsHKEeHUN ?

51. Kakumu cioco6amMu MOYKHO TOBBICUTh MPOYHOCTH Baja MO YCTAJIOCTH B
PacYETHOM CECUECHUU?

52. JInst yero npenycMarpuBarOTCs KOJIbLIEBbIEC KAHABKH HA Bajax?

53. JlaTb CpaBHUTENBLHYIO OLIEHKY IBYX BAPUAHTOB U3TrOTOBJICHUS IIECTEPHU -
B BUJI€ OT/EIbHOM I€TalIi U B BUJI€ BAJI-IIIECTEPHHU.

54. Kaka BbIOMpaeTcs TUI ¥ pa3Mep MOIIUUITHUKA?
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55. Kakuwe xapakTepHble OCOOEHHOCTM TPUMEHEHHUS PaJAUaIbHBIX
POJIMKOTIOAIIMITHUKOB U C(hepUUECKHUX paauaIbHbIX MOAIINITHUKOB?

56. IloueMy Bajmbl KOHMYECKOW Iepeladyd  yCTaHABIMBAIOT  Ha
paguaIbHOYIOPHBIX POJIMKOTIOAIIUITHUKAX, a pagualibHO -yIIOPHBIE
IIapUKOIIOJUIUITHUKHA HE PEKOMEHAYIOTCS?

57. J1aTh CpaBHUTEIBHYIO OIIEHKY CXE€M YCTaHOBKHU MOUIMITHUKOB "Bpactop"

1 "BpacTsKKy'" I Bajla KOHUYECKOU IIECTEPHHU.

58. Tlouemy Bayl 4epBAYHOIO KOJiECca PEKOMEHJYETCS YCaHaBIMBaTh Ha
pPaanaIbHO-YIIOPBIX POJIMKOIIOJIIMITHUKAX, a HE IIAPUKOTIOIIIUITHUKAX ?

59. B kakoM cilyyae NOAIIMITHUKY BaJla YEPBsIKA YCTAaHABJIMBAIOTCS:

1) mo cxeme "Bpacmop"?
2) B pukcupyrolIeH U MyaBarolei onopax?

60. B kakux THmax MOIIMITHUKOB TpeOyercs oO0s3aTenbHas peryaupoBKa
3a30p0OB M Kak OHa ocyuectBisierca? IlpuBectn mpumep U3 3amMIaeMoro
IPOEKTA.

61. Kaka onpeznenstoTcst TOJNIMHA CTEHKUA KOPITyca pelyKTopa, pa3Mepbl ero
¢an1eB, Jar, CTIKHBIX U (YHIAMEHTHBIX 00JITOB?

62. Ha3Barb JOCTOMHCTBA W HENOCTATKM OOJTOBOTO U BHHTOBOTO
COEIMHEHUI YacTel pa3beMHOT0 Kopiryca?

63. Jlis 4yero M Ha KakoW CTaJuM M3TOTOBJIEHUS Pa3bEMHOTO KOpIlyca
pEAYKTOpa yCTaHABJIMBAOTCS IITU(DTHI?

64. Kakue mpeumyiecTBa M HEIOCTAaTKH HMEIOTCS TMPU IIEHTPUPOBAHUU
yacTel Kopyca c MOMOUIbIO IIMIMHAPUUECKUX U KO HHUECKUX ITU(HTOB?

65. Kakoe Ha3HAUEHNE OT)KUMHBIX BUHTOB?

66. Uem oOecmieunBaeTcsi TepMETUYHOCTb CThIKA (DIAHIEB PazbeMHOTO
Kopmycapeaykropa?

67. nsg yero npeaHa3HAYeHbl OTAYIIMHBI?  JlaTh KpaTkoe omnucaHue
HEKOTOPBIX KOHCTPYKTUBHBIX BAPUAHTOB OTIYILIHH.

68. Kakue criocoObl CMa3Ku NPUMEHSIOT JIJIs1 pEIYKTOPHBIX repeaay?

69. Kak BpIOHMpaeTcsi BA3KOCTh Macja JJsl cMa3ku (3y04aToil) (4epBSUHON)
nepenayu’?

70. Kakoil ypoBeHb Maciia JODKEH ObITh B pEIYKTOPE JJIsl CMa3Ku nepenay?
Kaka oH konTpOompyercs?

71. B Kakux cllydagX NOPUMEHSIOTCS KapTEPHbIM W LUPKYJIALHOHHBINA
CIoCcoObI cMa3Ku?

72. Kakue »dneMeHTbl KOpIlyca peayKropa NpPEeRyCMOTPEHbI ISl €ro
TpaHCTIOPTUPOBKU? J[aTh UX CPABHUTEIbHYIO OLICHKY.

73. Ho xakuM TnpuUYMHAM KOpIyca pPEIyKTOPOB OOIIET0 Ha3HAYCHUS
U3TrOTaBJIMBAIOT U3 CEPOTO UyryHa?

74. Kakue CymecTBYIOT CIOCOOBI CTONOPEHUSI pe3b0OBBIX COCOUHEHUN U
KaKHe U3 HUX UCNOJIb30BaHbl B Bamem mpoekre?

75. HaznaueHue IIMOHOK, UX OCHOBHBIC THUIIHI.

76. B 3aBUCUMOCTH OT YETrO BHIOMPAIOTCS:

- pa3Mepbl MONEPEYHOT0 CEYEHUS IIMOHKN?
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- JUTAHA IIITIOHKU?

77. UeM MO>KHO 3aMEHUTh IIMOHOYHOE COETMHEHHE BaJla CO CTYMHIICH?

78. Kakue mepbl HY)KHO NPEANPTHATH, €CIM IMOHOYHOE COEIUHEHUE HE
00J1a1aeT JOCTaTOYHOM TPOYHOCTHIO?

79. B deMm 3aKIO4arOTCs NPEUMYIIECTBA MU HEIOCTATKM KOHHYECKUX
COMpSIKEHUN "BasI-cTynUIa" IO CPaBHEHUIO C IUJIMHIPUIECKUMU?

80. Ilepeunciuth criocoObl oceBoM (uKkcaruu aetanel Ha Bamy. Kakue u3
HUX UCII0JIb30BaHbI B Baiiem npoekrte?

81. lnst yero mpuMmeHsiercst pama (TUMTa), KakuM TpeOOBaHUSIM OHA JOJDKHA

YIOBJIETBOPSATH?

82. B xakom ciydae (M moueMy) npernoyTeHre OTAACTCsl CBApHOM pame, a B
KAKOM - JINTOW TUIUTE?
83. Kakoii Tun Mmy(Thl peKOMEHAYeTCS:
- MEX]y ABUTATENIEM U PEAYKTOPOM?
- MEXIY PEIYKTOPOM U IPUBOIHBIM BaJIOM?
84. Kakoe HazHaueHUe pabovyuX yepTexel geTasieil 1 cOOpOUYHBIX YEPTEKENH?
85. Kakue pazmepsl mpoCTaBIAIOTCS Ha COOPOYHBIX UEPTEKAX?

Kpurepun u mikajia o1ieHMBaHMs IO OIIEHOYHOMY CPEJICTBY «3aJ]aHUs K KypCOBOMY

IIPOEKTY»

[lkana oueHuBaHUA
(uHTEpBAT OAIIIOB)

Kpurepuii oneHnBanus

5

B xypcoBoM mpoekTe coaep:KaHHE COOTBETCTBYET 3asBICHHON TEME;:
B TOJHOM O00BbEME pAacKpbITBl BONPOCHI TEOPETHYECKOM U
MPAKTUYECKOW YacTH MPOEKTa; OTCYTCTBYIOT OIIMOKH, HETOYHOCTH,
HECOOTBETCTBMS B U3JIOKEHUU PA3JIENIOB; CAEIaHbl BEPHBIE BHIBOADI;
BBICOKOE KauecTBO O(OpMIIEHUS; MpeJCTaBIeHNEe KypCOBOIO MPOEKTa
B YKa3aHHBIE CPOKH; YBEPEHHAs 3aILUTA.

B KypcoBOoM mpoekTe cojepikaHne COOTBETCTBYET 3asBJICHHOW TEMeE;
HaJIMYME HEOOJBIIMX HETOYHOCTEH B M3JIOKECHUHU TCOPSTHUECKOTO HIIH
MPAKTUYECKOTO PA3/eliOB; BEPHBIC BBIBOJBI; XOPOIEe KaueCTBO
oopMIICHHSI; TTPEICTABICHHE KYPCOBOTO MTPOEKTA B YKA3aHHBIE CPOKH.

B kypcoBoM mpoekre cojepikaHHe COOTBETCTBYET 3asBJICHHOW TEME;
HEJOCTaTOYHO TIOJHO PACKPBITBI BOMPOCHI TEOPETHUYECKOM WU
PAKTHYECKON YacTH; HAJIMYNE OMMOOK M HETOYHOCTEH B M3IIOKEHUH
TEOPETUYECKOTO  WJIM  IMPAKTUYECKOTO  pas3/iesioB; HEIOCTATOYHO
IyOOKMH — aHamu3  pe3ylbTaToB;  HEOpekHOoe  oopMIICHHE;
IpEeJCTaBIEHUE KypCOBOTO MPOEKTa B MO3JHHE CPOKU; OMIMOKA H
HETOYHOCTH B XOJI€ 3aILUTHI.

B kypcoBoMm TmpoekTe coiepkaHUE HE COOTBETCTBYET 3asBJICHHOM
TEME;, HE PACKPBITBI BOIPOCHI TEOPETUYECKOW WIU TPAKTHYCCKON
YacTH; HAIMYME TPYObIX OMMOOK B M3JI0KEHHU TEOPETHYECKOTO HIIU
MPAKTHYECKOTO Pa3/elioB; OTCYTCTBUE aHAM3a PEe3yIbTaTOB; HU3KOE
KauecTBEe OQOPMIICHHUS;, TIPEJICTABICHIE B TO3IHUE CPOKU; TPyObIe
OLIMOKU B XOJI€ 3aILUTHI.
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3agaHus K KOHTPOJIbHOM padoTe

Tema THITIOBO Y KOHTPOJIBHOM PaboThI: «Pacuer u mpoekTrpoBaHue epeaad
MEXaHHYECKOr0 IMpHBOAa». B cocTaB mnpuBOJa BXOIAT 3JIEKTPOJIBUIATEb,
penyKTOp, OTKpBITas mepenada, Mmyhta. KonTponsHas paboTa BHITIOJHSAETCS B 5
ceMecTpe. B kauecTBe HMCXOIHBIX JaHHBIX B 3aJaHUM MPEICTABJICHBI CXEMa,
rpaguK Harpy>keHusi, yCHWIHE, CKOpPOCTb B IEMH, JUAMETP 3BE3JI0YKH WJIH
KpPYTAIIMHA MOMEHT, 4acTOTa BPALICHUS BBIXOJHOTO Baja, CPOK CIykKObl. CXeMbl
3alaHUN TIPEJCTaBICHBI B (DOHJIE OIIEHOYHBIX CPEACTB «3alaHusl K KypCOBOMY
IIPOEKTY».

ConepxaHue KOHTPOJIbHOM pabOThI:

1. BeiOOp nsnekTpoaBuUTarens, KMHEMaTHUYECKUH U CWJIOBOW pacyeT MpHUBOJA
(ompenenenue oOILEro MepeaaToYHOro YMcia MPUBOJAA M pa3OUBKa €ro o
CTYNEHSIM, HaXxOXJAEHUE YacTOT BpAalICHUSA, KPYTAIIMX MOMEHTOB U
MOIITHOCTEH )11 BCEX BAJIOB).

2. TlosHbIil pacyeT Bcex MEXaHMYECKUX Mepeaay.

Kpurepun u 1mkana oueHUBaHUs MO OLIEGHOYHOMY CPEACTBY «3a/laHus K
KOHTPOJILHOM paboTey

[IIkxana oneHUBaHUA

Kpurepuii onneHnBanus
(MHTEpBAaJ 0AJIJIOB) PHTED 1

3a4TEHO 3anaHuie BBIMTOJIHEHO HAa BBICOKOM YPOBHE (CTYIEHT B TOJHOM 0O0beMe

MPOBEJI pacueT MO MPEITIOKEHHON cXeMe, TPUBE apTyMEHTHI B TOJIb3Y

CBOMX CY)KICHUH, BIIAJICET pOGUITBHBIM MOHATUHHBIM
(kaTeropuaiabHBIM) anmapaToM U T.I1.)

HE3a4TeHO 3amanve BBITIOJIHEHO HA HEYJIOBJICTBOPUTEIEHOM YPOBHE WM HE

opcacCTaBJICHO (CTy,I[eHT HC I'OTOB, HC BBIITOJHMUJ 3aJaHUC 1 T.H.)

TecTbl
1. Mexanuueckue npuBoabl. PeyKkTopbl

1. OT BX0AHOTO Bajia pEAYKTOpa K BEIXOTHOMY BaJly:
1) ysenuuuearom csa uacmomol 6pauieHu i
2) yeenuuuearomcsa Kpymsaujue MOMeHm bl;
3) yeenuuuesaromcsa ouamempul 6a106;
4) ymenvwaromcamouwnocmu Ha 6a1ax;
5) ymenvwarom cayenosvie cKkopocnu 6aoe.

Vka3zarbs ommOOYHbINA OTBET.

2. Kakoil u3 penykropoB OyneT HauMEHee palMOHAJIEH JJIsl IEPEJATOUYHOTO
yuciaa 20?

1) Y;
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2)KL;
3) L2;
4) 42,
5)KI]2.

3. B MexaHW4ecKoM MPHBOJIE TUXOXOJHOM CTYINEHbIO, PACIOJIOKEHHOMN
MOCJIE pEAYKTOPA, MOKET SIBJIITHCS Iepeaaya:
1) uennasn;
2) pemennasn;
3) 3youamasn Konuueckas;
4) 3ybuamasn yununopuueckas.

VYka3zare OmmMOOYHBIN OTBET.

4. 3aiaH pelyKTOp U €r0 BBIXOHBIE JaHHBIE.

K ueMmy mnpuBener 3amMeHa aCHHXPOHHOTO OJJIEKTpOJABHUTATENsT C 4-Ms
MOJIOCAMHM  JIBYXITOJIOCHBIM AJIGKTPOJIBUTATENIEM C TOM >K€ HOMHUHAIBHOMN
MOIIHOCTBHIO?

1) Kk ymenvuenuio 2adapumos p edykmopa;

2) K ymeHbuieHUu0 Maccol 371eKmMpoosuzamensi;

3) K yseiuuenuio nepeoan 04H020 Yucia peoyKkmopa;

4) K ysenuuenuro uacmomovl 6pauieHus 6X00H020 6414 PeOyKmopa;

5) K ymenbvuienu0 Kpymauie2o MOMEeHma Ha 6X00HOM 841y PeOyKm opa.

Vkazarb OO0 YHEBII OTBET.

5. Kakas u3 Myt HaumeHee 1ejaecooOpa3Ha Ha BEIXOTHOM BaTy IpUBO1a?
1) Ynpycasn;
2) Ilennas;
3) 3youamas;
4) Hlapnupnas;
5) Ilpeooxpanumensnas.

6. B xakom wu3 aByxcTymeHuatbix penykropoB  KIIJ  Oymer
HauMEHbIIUM ?

YacTtoTa BpareHus: ObICTPOXOJHBIX BAJIOB Y BCEX PEAYKTOPOB OJMHAKOBA.
1) 41i;
2) 42,
3) 12
4) KLI;
5)114.

7. Ilpy npoumx paBHBIX ycIOBUAX 3ameHa penykropa Ul va [{4 npusexner:
1) Kk ymenvwmenuio KIL/] pedykmopas
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2) K yMeHbUuleH U0 CI OUMOCHL U MAM ePUAIA 4ep8AYH 020 KoJlecd;
3) K yMeHbuleH U0 2a0apUun o6 YepeAYH Ol nepeoaiu;
4) K ymenbuenuIo 2adapumoe yuauUHOPUYECcKoil nepeoayu.

Vka3arb OmmOOYHBII OTBET.

8. YV Kkakoro W3 MNOPUBEACHHBIX PEAYKTOPOB NEPENATOYHBIE YHCIIA
OBICTPOXO/HON UM TUXOXOJHOW CTYNEHEH COOTBETCTBEHHO paBHbI 2,5 u 177

1) 41i;

2) KIi;

3) 12;

4) 04;

5) 42.

9. Vkazare HauboJjiee BEpOSTHBIM JHMaNa3oH MEPEAaTOYHbIX YHCEN
penykropa Y2.

1) 6...15;

2) 20...40;

3) 45...90;

4) 95...150;

5) 160...1000.

10. KakoMy U3 yKa3aHHbIX pEIYKTOPOB MPHUHAJIECKUT YCIOBHOE
o6o3Hauenue K127
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11. PacctaBuTh B Tabiuiue € YCJIOBHBIMU O0O3HAYEHUSIMU PEAYKTOPOB
COOTBETCTBYIOIIME IMOPSAAKOBBIE HOMEPA, CTOSIIME BO3JIE UX KHUHEMATUYECKHUX
CXEM:

YcnoBHOe 0003HaYCHHE il [I2 (Y4 |KIO|2c |4 | K

penykropa
Howmepa kunemarnueckux
CXEM PENYKTOPOB Ha PUCYHKE

Kunemarnueckue cXemMbl peIyKTOpOB

:/l—!\':
[ ] <[

7

12. TlepenatouHele 4YnciIa LMIMHApHYECKoH (U, ) M dyepBsuHOi (U, )

nepenad B penykropax | u Il onunakoBel. YacToThl BpalieHus 1 MOIIHOCTH Ha
BXOJIHBIX Bajax y penykropos | u Il Takxe oauHaKOBEI.
Bo ckoibKO pa3 OTIMYAOTCS KPYTAIIME MOMEHTHl Ha BBIXOJHBIX Bajax

penykropal (T, ) u pexykropall (T, ,)?

B pacuere npunHATh:

1) KIIJ] gepBsiunoit mepenauu B penykrope | Ha 15% Oosnbie, yem KIIJ
yepBsiuHOM nepenauu B peaykrope ll.

2) KII] upnuHapudecKux rnepenad B 000UX peAyKTOpax OJMHAKOBBI.
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1) T

sy 6 1,5 pazabonvue T

3(||);

2) T,,, 6 1,5 paza menvueT,, ;
3) T3(|) = 3(||);

4) T, nal5% oonvmeT, ;
5) T,,, nal5% menvweT,, .

13. CpaBHuTtenbHbIE XapakTepucTuku peaykropos | u |l BHecTu B Tabnuiy.

Bl x |
ih

s

K
*
>

1) 06abvwuii pazmep no onune;

2) 00nvuwuil pazmep no wiupune;

3) Heo0zpYIHCEHHOCH b ObICMPOXOOH O CIMYNEHU;

4) 603mo0xCcHOCH D MAKCUMATBHO20 UCHOIb306AHUA 00eUX CIyneHeil no
Kpum epuro KOHM aKmHol 6bIHOCUGOCHL U.

Penyxrop |

Penyxrop Il

2. [IunuHapuyeckue 3y0uaThie nmepesadu

1. Kakoli Buja paspylieHUs PEAyKTOPHBIX 3yOUarbIX INepenad siBIseTcs

TUITAYHBIM
MocJjie OTPadOTKU UMH 3aJIaHHOTO pecypca?

1) 3aeoanue;

2) usHnoc;

3) ycmanocmuasn noiomka 3yooee;

4) ycmanocmuoe 6bIKpauiuaHue padouux noeepxXHocm el 3y0bee;

5) nonomka3yobee om KpamKoepeMeEHHbIX nepecpy3oK.

2. Kakoe W3 COOTHOIICHHI MEXITY TBEpAOCTIMU 3yObeB mmectepun (H1) u
koJieca (Hz) mpu nepenatounom yuciie U >1 sBisiercst olmmO0YHbIM?
1) H=H,;
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2) Hi<H,,
3) H>H.

3. PeBepCUBHOCTh HATPY3KU YUUTHIBACTCS:
1) npu evidope meepoocm eii 3y0be6 uiecmepHu u Koneca;
2) npupacuemea,,
3) npupacuememooyisn 3ayenieHus;
4) npupacueme/c ];
5) npupacueme/o ).

4. Tlepexoa OT OOJBIIETO MOMYJS 3aleIUieHUusT K MeEHbIeMy (TIpU aw=
const, u = const) mpuBOAUT:
1) K cHuscenuto mpedosanuil K mouyHOCH U U320M 061eHUA NePeoayu;
2) K CHuceHu10 u3zudHol npoYHoCm U 3y0bee6;
3) K CHudceHuto wiyma u euopayuii;
4) K noevliuienuro mpyooemMKoCmu u32om 061eHus nepeoadu;
5) Kk yeenuuenuio yucna 3yoves.

Vka3zarb ommOOYHbINA OTBET.

5. Ilo cpaBHEHUIO C KOCO3Y0O0i HMIMHAPUYECKOU Iepeadeil (Ipu npoUYux
PaBHBIX YCJIOBUSIX) IIEBPOHHAS Mepe1ada UMEeT:
1) menvuiue ocesvie 2cadapumeul;
2) menvuiue ouamempanvHsle 2ad0apumol;
3) bonbuLylo Hazpy30uHYI0 CHOCOOHOCHL b
4) omcymcmeue ocesblx cul 6 3auenieHuu.

VYKka3zarh OIMOOYHBIN OTBET.

6. [lo cpaBHEHHIO C KOCO3Yy00M HIMIMHIAPUYECKOM repenayeit (Mpyu MpoUuux
PaBHBIX YCJIOBUAX) MpsIMO3y0asi epeaya MMeeT:
1) menvuwiuii ko3 ppuyuenm nepexpovimus;
2) menvutyro Hazpy304HYI0 CHOCOOHOCH b;
3) 00abuuil wiym u euobpayuu;
4) 60nvuyto ocegyro cuny 6 3ayenieHUU.

Vka3zare OmmMOOYHBIN OTBET.

7. Kakoii u3 kputrepueB padoTOCTIOCOOHOCTH UCTIOB3YETCS 111 IPOEKTHOT O
pacyera 3aKpbITOM 3yOuaroi nepenayn’?
1) uzcubnasn evitnociusocms 3y0be6;
2) uzzubnas npounocmos 3y06e6 nPU KPanmKoepeMEHHbIX nepezpy3Kax;
3) Konmaxkmuasa  RBPOYHOCMb  3)Y0b€8 Npu  KpPAmKO6PEeMEHHbIX
nepezpysKax;
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4) Konmakmmuas blHOCIUBOCHL b 3)0bEB;
5) 3aeoanue nosepxnocmeii 3yoves;
6) uznoc nogepxHocmeii 3y0bee.

8. PexomeHauu pu mpoeKTUpOBaHUH OTKPBITOM 3y0UuaTo nepeaayu:
1) 3y6bsa wecmepnu u Koneca umerom meepoocmsv >350 HB;
2) mun 3yobee — npamoil;
3) koappuyuenm Y ., < 0,25;
4) mooynv 3auennenun npunumaemcs 0onvuie, yem 6 3aKpblm ol
nepeoaue c memdce 3HaUeHUemM a,,.

Vka3zarb OMMOOYHbINA OTBET.

9. YBenuueHue yria HakJioHa 3yObeB MPUBOIUT:
1) K ymenvuienuio wiyma u euopayuii;
2) K ymeHbuieHUuo Hazpy304Hoi CNOCOOHOCM U nepedayu;
3) KYyeenuueHuio 0cegoil Cujibl 8 3aYen1eHuU;
4) K ysenuuenuio oce6020 Ko3Ippuyuenma nepexkpoimus.

Vka3zarb OMMOOYHbINA OTBET.

10. Yka3zaTb 3aBUCUMOCTB J1JIsl TPOBEPKHU 3yObEB HA U3TUOHYIO

BBIHOCJIMBOCTD:
Zp-Zy-Z
E'“H ‘¢ 3 :

2) op= <lor |

ay, by, -Mp U
3) oH max =oH | Knep <[o ]max :

4) OF max =°F 'Knep S[UF ]max ;

Ky To
5) a,2K_-(U+1)-3 : 5
¥pa U oy ]

11. Tlorpyxenue 3yObeB KoJieCa B MacISHYIO BaHHY PeAyKTOpa
CIIOCOOCTBYET:
1) ymenvuieHu0 nomepbs MOWLHOCHLb OM MPEHUSL;
2) ymeHbuieHUI0 UHMEHCUBHOCHL U U3HOCA 3Y0bes;
3) yMeHbuieHUI0 HANPAXNCEHUA U3UOA 8 HONHCKAX 3Y0bes;
4) ymenvuwienuro wiyma;
5) ymenvuwienuro menjogvloesieHus.

Vkazars ommMO0YHBIA OTBET



12. XapakTtepHble 0COOECHHOCTH “TBEpABIX TIEpeIay:
1) xopowas npupadamuvieaemocms 3yobees;
2) evicokasa Hazpy30uHas cnOCOOHOCHLb;
3) noevluieHHana mpPYooemMKOCH b U320N 06/ICHUS;
4) manvie cabapumeol;
5) noevluiennvie mpedosaHUA K HCECHIKOCH U 6AT106.

Vka3arb ommOOYHbBINA OTBET.

13.  Kakoil u3 npuBeNeHHBIX IUaNa3oHOB Ko3(d¢uinuenra y, =h, /a,

oepercs s “MATKONW® TIepedadd ¢ HECHMMETPHYHBIM PacIiOJOKCHHEM
OTHOCHTEIILHO OTIOP?

1) 0,125...0,160;
2) 0,20...0,25;
3) 0,315...0,400;
4) 0,40...0,50;
5) 0,63...1,25.

14. Ecimu yciioBHME KOHTAaKTHOW BBIHOCJIMBOCTH HE BBITIOJTHSIETCS,
HEOOX0ANUMO:
1) yeenruuumuv moodyns 3ayenieHus;
2) yeenuuumo wiupuny 3y0uam o020 3a4enieHusi;
3) yeenuuums Mexicocesoe paccm oanue;
4) yeenuuumuv meepoocmbo 3yoves;
5) noevicumus cmenens mounocmu nepeoayu.

Vka3zark ONMOOYHbBINA OTBET.

15. Kakoe n3 npuBeaeHHBIX COOTHOIEHUIA HEJOITYCTUMO ?
1) o, /lo,]=0,65
2) o, /o, ]=009;
3) o, /o, ]=1,02;
4) o, llo,]=12.

16. Kak u3MeHUTCSI KOHTAKTHOE HAIPSDKEHUE HAa TIOBEPXHOCTH 3yOhEB, €CITU
MIMPUHY 3yOuaToro 3auerieHus yseanduTs Ha 100%?
1) ymenvumumcana41% ;
2) ymenvuwumcana 50% ;
3) ymenvwumcsa e 1,5 paza;
4) ymenvuwumcsa ¢ 1,22 pasa.
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17. BenuunHa 0CE€BOM CUIIBI B KOCO3yOOM 3alleTIJICHUN 3aBUCHUT:
1) om yzna npogunsa ucxoonoi peitku;
2) om mooyna 3ayennenus;
3) om denrumenbHo20 Ouamempa Koneca (wecmepuu);
4) om yzna naxknona 3yones;
5) om cmenenu mounocmu nepedauu.

Vka3arh OIMOOYHBIN OTBET.

18. Ilpu peBepce U3MEHSIOTCS HAPaBJICHUS CUIL:
1) okpyscnoit u paouanvuoil;
2) oceesoit u paouanvHoil;
3) OKpY)CHOUL U 0ceeoil;
4) monvko okpyscHoil;
5) monvko ocesoii;
6) monavKopaouanbHoil.

19. B koco3y6oii nepenaye okpyxnas (Fi), paguanpras (F,) u oceBas
(Fa) cvutbl HanpaBJICHBL:

1) F,— napannenvno npooonvnoi tunuu 3yoa;

2) Fo— napannenvnoocu xoneca (wmwecmepnu);

3) F, — nopaouycy xoneca (wmwecmepnu);

4) F, —nepnenouxynapmo F;

5) F, — nepnenouxynapuoF;;

6) Fi— nepnenouxynapmnomexcocesomy paccmosauuio.

Vka3zarbs ommmOOYHbINA OTBET.

20. Jlmst mOBBIICHUS M3THOHOW BEIHOCIIMBOCTH 3y0ObEB HE0OXO0TUMO:
1) yeenuuumv mooyns 3ayennenusi;
2) yeeanuuumo yucno3yoves;
3) yeearuuums wmiupuny 3y04am 020 3a4enjieHust;
4) 3amenumuo npamosydoe 3ayenyieHue Ha KOco3yboe;
5) npumenums nonoxcumenvHoe cmeuieHue npu 3y00Hape3anuu.

Vka3arb OO0 YHbII OTBET.

21. TlepenaroyHOE YUCIIO OMPEAECISIETCSI COOTHOIIICHUEM:

49



1) o/ w,;
2) n/n,;
3) V,1V,;
4) d,/d;;
5) z,/z,.

Vka3arb OO0 YHbII OTBET.

22. YMeHbIIEHUE MOAYJS MPU HEM3MEHHOM JIEUTEIbHOM JHUaMeTpe
HIeCTEPHU MPUBOIUT:
1) K nosviuienuio n1aeHoCmu 3ayenieHus;
2) K yeenuuenuro uucia3yovees;
3) K yMeHbuieHUu10 u32udOH ol nPOYHOCH U 3Y0bes;
4) K ymenbvuieHu0 moauiuHsl 3y0be6;
5) KymenvbuieHuI0 61UAHUA NOZPEULHOCH €l U320 06/1eHUAL.

Vka3zarb OMMOOYHbINA OTBET.

23. Tlepexon or “msArkoi” mepenayu K “TBepaoil” (MpHU NpPOYMX PABHBIX
YCJOBUSIX) IPUBEJIET:
1) K ysenuueHnuro Hazpy3oK Ha 6anvl;
2) K ymeHbuwienuio 2adapumos;
3) K YMEHbUEeHUIO OKPYIHCHOU CKOPOCH U 6 3 eNnICHUU;
4) K nosvluieHur0 mpyooemMKOCH U U320 06IEHUA;
5) Kk ynyuwenuio npupabamovieaemocmu 3y0ues.

Vka3arb OmmOOYHBII OTBET.

3. Konnuyeckue 3y0uaTbie nepeaadu

1. Konnueckue nepeaaun MpuMEHSIOTCSI, KOT/1a OCH BaJIOB:
1) napannenvrul;
2) nepexpewusaomcs;
3) nepecexaomcsa;
4) pacnonazaromcsa npou3eonvHo.

2. Konudeckue mnepenayd ¢ KPYroBBIMU 3YObSIMH IO CPABHEHUIO C
KOHWYECKUMH MPSMO3YOBIMH:
1) ne menatom eenuvUNY 0Ce80Il CUIbL HA Wiecm epHe nPU pesepce;
2) umerom 601bULYI0 HAZPY3OUHYIO CHOCOOHOCHL b
3) umerom meHvuwiue 2adapumbl;
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4) menee uyecmeumenvHbvl K NOZPEUWIHOCHAM COOPKU;
5) cozoarom Gonvuiue cunvl 6 3auennenuu.

Vka3zarh OIMOOYHBIN OTBET.

3. B opToroHagbHOW KOHUYECKOW Tepefadye yroj JEIUTEIbHOTO KOHyca
miecTepHu paBeH 23°45 . Uemy paBeH yroJ ICIUTEIBHOTO KOHyca KoJieca?
1) 23045/,
2) 66°75/,
3) 46°15%/,
4) 51028/;
5) 7155

4. TlepenaToaHOE YHCIIO B KOHMYECKOH 3y0UaToii mepemade onmpeaesieTcs:
1) w1l w2;
2) nllnz;
3) de2 /del;
4) 2,171 ;
5) tg 52.

Kakoe 13 npuBeIeHHBIX COOTHOIIIEHUH CIPABEIJIMBO TOJIBKO JJIs
KOHMYECKOU 3y0uaroi mepeaadn?

5. Kakast u3 yka3zaHbIxX nepeiay co3/1aeT HauOoIbIIMH 1ryM?
1) Huaunopuueckasn kocozyoas;
2) Konuueckas npsamosyoasn;
3) Konuueckas c Kpyeogvimu 3y0bamu;
4) Konuueckas ¢ maH2eHyUATbHBIMU 3Y0bAMU;
5) Illeéponnas;
6) Hununopuueckas npamosyoas.

6. Kakoil u3 yka3zaHHBIX TUIIOB 3yOb€B Yallle IPUMEHSETCA B PEIYKTOPHBIX
KOHUYECKHUX nepenadax?
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Fm=0
F=0

1) 2) 3) 4)

4. YepBsiuHble nepeaayuu

1. Kakoe 13 npuBeIEHHBIX COOTHOILLIEHHU HE ABJISAETCS IEPEIATOYHBIM
YUCJIOM YEPBAYHOM NIepetaun’?

1)
2)
3)
4)

d,/dy;
w1l ]
2l 21 ;
N,/ n,.

2. C yBenMueHHWEM 4YHUCJIA 3aX0J0B 4YepBsika (IIPU NPOUMX PaBHBIX
napameTrpax):

1)
2)
3)
4)
5)

KIIT uepsaunoii nepedauu He usmeHsaemcs;

KIIT uepeaunoit nepeoauu ymeHbmumcs;
oenumenbHblil Y2071 R00bemMa 6UmKoO8 He USMEHUM CA;
O0elum eibHbli Y20l NOObEMA 6UNI KO8 YMEHbUIUM CA;
oenumenbHblil Y201 00bemMa 6UmKo6 y6eiu i um c.

3. Ilpu UCKYCCTBEHHOM BO3AYIIHOM OXJAXKJICHUU YEPBIUYHOTO PEIYKTOpaA
pEOpaKECTKOCTH PaACIIOIaratoTCs:

D)
2)
3)
4)
5)

6epMUKAIbHO;
20pU30HM ATbHO;

napannenbHo ocu 6ana 4epeAYHo20 Koaeca;
napannenvHo ocu 4epeaKa;

nPOU360IbHO.

Kako# oTBeT HanboJiee ToueH?
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4. B caMOTOpMO3sIIIel UepBAYHOM IIEpeaaye:
1) KIl/l paeéno70...80%;
2) eedyuium 36eHoM morcem Oblm b M OAbKO UepBakK;
3) 6edyuium 36eHoMm Modcem 0blmb M ONbKO YEPBAYHOE KO1eCO;
4) eedywgum 36enom morcem Oblmb KAK uepeéaK, mak U uepeauyHoe
Koneco;
5) uepeak donicen Gvim b Uem vlp €X3aAX00HbIM.

5. B cunoBoit uepBsiuHoi nepenade yepnsk () u uepBaunoe kosieco (UK)
M3TrOTABIMBAOTCH:
1) Y u YK — u3 meoHbvix cniagos;
2) Y —u3 meonoco cnnaea, YK — u3z cmanu,
3) U—u3cmanu, YK — u3 meonozo cnnasa;
4) 4Yu YK — u3 cmanu.

6. [Ins noseimenus KIIL yepBssuHOM neperayn MpUMEHSIIOT:
1) yeenuuenue uucna3zaxoooe uepeaka;
2) evlcOKONnPOUHYIO 1€e2upOBaAHHYIO CHLAJIb 071 YeP8AUH 020 Kolecd;
3) nonupoeanue umKos uepeaKa;
4) 6bICOK00108AHHYIO OPOH3Y 01 YEPBAUH 020 Koleca.

Vka3zarb OO0 YHbINA OTBET.

7. Ilo cpaBHEHUIO ¢ 3y0uaTol nepenaydeii uepBsiuHas nepeaadya o0Jiagacr:
1) menbuum mennogvioeeHuem;
2) meHbuwium wiymom u euodpayueil;
3) Oonee ebicoKUM nepedamouYHbIM YUCTIOM;
4) 0onee evicoKoll cedecm ouUMoOCmblO;
5) nosviuennvimu mpeodosaHUAMU K M OYHOCH U COOPKU.

VKa3zarbs ommOOYHbINA OTBET.

8. ITo CKOpOCTH CKOJIbKEHUS Yep BSIKA OTIPEIEISACTCS:
1) mamepuanuepesaka;
2) cnoco6 ynpouneHus 6UmMKOG 4epeaKda;
3) mooyns 3auennienus;
4) wacmomaepauienus uepeaka;
5) mamepuan3yoves uepeaunozo Koneca.

9. KoaddpumueHnt nuamerpa yepBsika HA3HAYAETCS B 3aBUCUMOCTH:
1) om mooyns 3auennenus;
2) om uucna 6umKoe uepeaKa;
3) om mexncoceso20 paccmoaHus;
4) om uucna3yoves uepeaunozo Koneca;
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5) om nepedoamounozo uucna.

10. Kaxoil Bua pa3pylieHus SBISETCS TUIIMYHBIM JJIs1 3yObEeB YEPBSIYHOTO
KOJieca U3 BBICOKOOJIOBSIHHOW OpOH3bI?
1) 3aeoanue;
2) usnoc;
3) yecmanocmuas nonomka;
4) ycmanocmmnoe 6vikpauiugaenue padouux nogepxuocmeil.

11. Kakoe u3 mpuBEICHHBIX COOTHOIICHWM CHJ Ha YEpBSKE SIBISIETCSA
MPaBWIbHBIM?
1) Fu<Fa<Fu;
2) I:rl < I:al< Ftl;
3) Fu<Fu<Fqu;
4) Fu<Fu<Fg;
5) Fu<Fu<Fa;
6) I:tl < |:rl < Fal-

12. Kakoii 13 npuBEICHHBIX OTBETOB SIBJIIETCS MTPABWIIbHBIM JIJIs1 IEPEAAYU C
MEXOCEBBIM paccTosiHuEM 180MM ?

1) zy=1; 2,=31; 9=12,5; m=8;

2) 7,=1; 2,=31; q=8; m=10;

3) 71,=2; 2,=62; q=20; m=4;

4) 2,=2; 2,=62; q=14; m=5;

Jlna Bcex BapuaHTOB nepenay a, =180.mm .

13. Ecii ipu €CTECTBEHHOM OXJIKICHUN YEPBIIHOTO PEAYKTOPA YCIOBUE

TEIIO CTOMKOCTH HE BBITIOJHSIETCS, HEOOXOIMMO:

1) uzmenumo mamepuan uepeaka;

2) uzmenumomamepuai 3y0bee uepeaAUHo20 Koeca;

3) yeearuuums 4ucno 3ax0008 4epeaKa;

4) npedycmompembs pedpa na kopnyce;

5) yeenuuumu merxncocesoe paccmoanue nepeoaiu;

6) npumenums ucKyccm 6eHHOE 6030YUIHOE OX1AXHCOCHUE.

Vka3zarh OIMOOYHBIN OTBET.

14. Kakoe 13 npuBeICHHBIX COOTHOIICHUM CKOPOCTEN B UEPBAYHOM
repeaayve ABJISETC S BEPHBIM?
1) Vi>VSV,;
2) Ve Vo> Vy;
3) V2>VS>V1;
4) V,> V>V
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5) Vo> V> V,.

15. Tlpu kosddurirente cmemieHus yepBsika X <—1 UMeeT MecTo:
1) 3aocmpenue éepuiun 3y0be6 uepeauno2o Koueca;
2) nodpezanue3ybdves uepeauHozo Koneca;
3) noopezanue umios uepsaKa;
4) 3a0cmpenue eepuiun UM KOM YePBAKA;
5) cruscenuencecmrkocmu uepeaka.

16. Tlpu kodddunrienTe cMmemeHus: 4epBsika X> + 1 uMmeer MecTo:
1) 3aocmpenue eepuiun 3y06e6 yepeaAUH 020 Koneca;
2) nodpezanue3ybdves uepeaunozo Koueca;
3) noope3anue 6umkKoe uepeaKa;
4) 3a0cmpenue sepuiuH UM KOM YePBAKA;
5) cuuscenuencecmrkocmu uepeaka.

17. Ilpu 3amene y 3yObeB uepBsiaHOT0 Kosieca Opon3sl bp A9XK3JI na 6pon3y

bp010®1 (mpu nmpouyux paBHBIX YCIOBUSIX):

1) ymenvuwiaemcsa npounocms 3y0vee;

2) yeenuuueaemcsa cmoumoChH b U320M 0611€HUSA UEPBAUHO20 KOJleca;

3) yxyowaemca anmuppuKkyuoHHble C6OUCH 64 UePBAUHOU NAPbl;

4) ymenvuwiaemca mennogvioenenue;

5) uzmensemca xapaxkmep paspyuienus 3y0be6 nocie ompadomku
mpeoyemozo cpoKa cyxcowvl.

Vka3zarb OmMOOYHbINA OTBET.

18. Jlyist nepenaroyHoro unciaa U=9 4uciio BUTKOB UYepBsiKa Z;
MPUHUMAETCS
1) z,=1;
2) ,=2;
3) z,=4;
4) n10o60e u3 ykazaHHviX 3HAUeHUN Z; .

19. J1ns yBenuueHust )KeCTKOCTHU YepBsiKa HEOOX0IUMO:
1) yeenuuumun mesxncocegoe paccmosanue nepeoaiu;
2) ymMeHbuium b paccm oaAHuEe Mexcoy Onopamu 4epeaKa;
3) ymeHbuiumo ouamemp 6naOuH uepeaKa;
4) yeenruuumuv moodyns 3auyenieHus.

20. [aHbl 4eThIpe Mepeavn ¢ mapaMmeTpamu:
a) 2,=32; q=8; m=8; x=0;
0) 2,=64; q=16; m=4; x=0;
B) 2,=64; q=14; m=4; x=+1I;
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r) 2,=64; q=18; m=4; x=-1.

1) naubonvuieemesxcocesoe paccmoanue a,, umeen nepeoavd a);
2) nHauobonvuiee mexcocesoe paccmoanue a, umeem nepeoaua 0);
3) Haubonvuiee medxzcocesoe pacchm oaHue a,, Umeem nepeoauda 8);
4) Haubonvuieemexcocesoe paccmoanue a, umeem nepeoaua 2);
5) 3nauenue a, 00uHaKoe6o 6o écex uemuvlpex nepeoayvax.

Kpurepun u mikana OLEeHUBAHMS 10 OUEHOYHOMY CPENCTBY «TECTHD)

[IIkxana oreHUBaHUA

Kputepuii onieHnBanus
(MHTEpBAT OAJIIOB) PHTEP b

3a4TEHO OTBeT 1aH Ha BBICOKOM YPOBHE (CTYAE€HT B IIOJHOM OOBEME pEIIMII
3aJjaHle, MpPUBEI AapryMeHThl B II0OJIb3Y CBOETO pEIIeHHS, BJAJEET
IpO(UIILHBIM MOHATUHHBIM (KaTETOpUAIbHBIM) allllapaToM U T.I1.)

HE3a4YTCHO OTBGT JaH Ha HCYAOBJICTBOPHUTCIIBHOM YPOBHC HJIM HC MPCACTABJICH
(CTYIEHT He TOTOB, HE BBIITOJIHUJI 33IaHUE U T.I1.)

OuneHovHbIE CpeICTBA 1JIM IPOMEKYTOYHOM aTTecTAlMU (IK3AMEH)
Teoperuueckue BONPOCHI

1. Knaccudukarus geraneil MaiiiH.

2. Kputepuum paboTocmnocoOHOCTH  JeTaiedl  MallMH: MPOYHOCTbD,
HN3HOCOCTOMKOCTD, )KECTKOCTh, TETIOCTOMKOCTH, BHOPOCTOUKOCTD.

3. Hamexsocts ¥ HOJMTOBEYHOCTH fAertaned MammH. OnruMaibHOE
MPOEKTUPOBAHUE IETAJICH MAIIIVH.

4. Buabl Harpy3ok, IEUCTBYIONIMX HAa JI€TAIM MaIllMH, pacueTHas Harpyska.
YpaBHEHUSI TIPOYHOCTH M NPUMEPBI HUX IPUMEHEHUS IPU pacyerax JeTalieu
MaIlIvH.

5. Bb16op 3amacoB MpOYHOCTH U JOMYCKAEMbIX HAMPSIKEHUN NPU AEHCTBUM
CTAaTHYECKUX HArpy3ok. Jlomyckaemblie HANpS)KEHUS IPU MEPEMEHHBIX HArpy3Kax,
KpUBasi BBIHOCJIMBOCTH.

6. [IpoekTHpPOBOUHBIE U POBEPOYHBIC pACUETHI IeTANEeH MaIlIKH.

7. Haznauenwue u poJib repeaad B MammHoCcTpoeHuu. O01ue SHEpTeTUYeCK1e
M KMHEMATHYECKHWE COOTHOIICHMS IJIs1 MEXaHMYECKUX Tepenad BpallaTeIbHOTO
JIBMKCHUS.

8. 'eomeTpusi 1 KMHEMAaTHKa PEMEHHBIX Tepenad. KoHCTpyKIUs MIOCKHUX U

KJIMHOBBIX PEMHEH.
9. Ynpyroe ckonbxenne u OykcoBanue. CUiIbl M HAITPSHKEHUS B PEMHSX.
10. Kpwutepum pabOTOCIIOCOOHOCTH TIepedad, pacder IUIOCKO - H

KJIMHOPEMEHHBIX Iepeay.
11. 3yOuareie mnepegaun, oOsacTH uxXx npumeHeHud. Kiaccudukanus

3y0UarkIX epeay.
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12. DnemeHTHI U MapaMeTphl 3yOuaThIX KoJiec. Y CHITUS B 3allCTIIICHUH.

13. Kpurepun paboTOCTIOCOOHOCTH U BUJBI MIOBPEKICHUHN 3yOUaThIX KOJIEC.
Marepwuansi, TepMo00OpadOTKa U JoMycKaeMble HanpsikeHnus. CUjbl B 3alleTVICHUH,
pacyeTHasi Harpy3Ka.

14. Pacuer mnpsMO3yObIX UWIMHAPUYECKHX TMepelad Ha COMPOTUBIICHHUE
YCTAJIOCTH MO KOHTaKTHBIM M M3THOHBIM HampspkeHusiM. OCOOEHHOCTH pacuera
KOCO3YOBIX IIMJIMHIPUYECKUX ITepeiad.

15. Konuveckue 3yOuarble TiepeAadyd € OPSIMOJIMHEWHBIMH |
KPUBOJIMHEHHBIMU 3YObsIMU.

16. Cunbl B 3a11eTUIEHUN KOHUYECKUX 3y0UaThIX KOJIEC.

17. OcobeHHocTH pacyera Tiepeady Ha KOHTaKTHYIO MPOYHOCT.
Oco0eHHoCTH pacuera3yObeB Ha U3THO.

18. Yepssiunbie nepenaun. Kunemaruku v reoMeTpusi 4YepBSIUHBIX Mepead.
Busr moBpexaeHnii, MaTepuabl, T0MyCKaeMble HAPSKEHUS.

19. Pacuer uepBsuHBIX Nepenad Ha 3aenaHue. Pacyer 3yObeB KoJieca Ha
u3THO.

20. Kos¢ddumument mnone3Horo [eHCTBUS Tiepenad, TEIIOBOM pacuer
YepBAYHOTO PEAYKTOpa.

21. llennsie nepenaun. Knaccudukanus npuBOIHBIX LEHEH.

22. Kputepuu paboTOCIOCOOHOCTH IIETHBIX Mepeaad. 3aBUCUMOCTH JUIs
NPOEKTHOTO pacyera.

23. KoncTpykums u HazHaueHue BaJioB M oceil. [IpenBapurenbHblid pacuer
BaJIOB.

24. Pacuer BaJlOB Ha COMPOTHUBIICHUE YCTATOCTH.

25. Knaccugukaryst 1 KOHCTPYKIHSA MO AIIMITHUKOB KaueHUsl.

26. OCcHOBHEBIE CBOICTBA HAMOOJIEE PACITPOCTPAHEHHBIX TUTIOB TIOIITUITHUKO B
KaueHUSI.

27. Kpurepuu paboToCIIOCOOHOCTH MO AIUITHUKOB.

28. Pacuer mNOAMMIIHUKOB IO CTAaTUYECKOM W JUHAMHYECKOM
IPY30I0hEMHOCTH.

29. OCHOBHBIC THIIBI TOJIIUITHUKOB CKOJBXEHUS. Pacyer MmoANmMITHUKOB
CKOJIbKEHUS B PEKHUME CMEIIAHHOTO U 5KUIKOCTHOTO TPEHHUSI.

30. CBapHbie coennHeHus1. Pacder Ha MpOYHOCTH CBAPHBIX IIIBOB.

31. IllnoHoYHBIE, NDIMIEBBIE COEAMHEHHUSA. PacueT COEIUHEHHH C
NpU3MaTHY€CKUMHU, KPYTJILIMU U CETMEHTHBIMH IIIMOHKAMH.

32. Pe3s0ObI U ux Kmaccudukamnms. Pactpeneneare oceBOi CUIIbI IO BUTKaM
pe3b0BI, pacueT AIIEMEHTOB PE3hOBI.

33. Koadbdumment mnome3HOro IEWCTBUS BHUHTOBOM Taphl, SBIICHUE
CaMOTOPMOKEHHUSL.

34. Pacuer pe3bOOBBIX COENMHEHHH NPH CTATUYECKUX U TEPEMEHHBIX
Harpy3kax. Pacuer rpynmsl 601TOB.

35. MydTh1, Ha3HaUYECHNE U KJIacCU(PHUKAITHUS.

36. Bei6op Myt 1o pacueTHOMY MOMEHTY.
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I[IpakTHueckue 3a1aHUs

3amaual

B ceuenun B-B, puc.45*, rae neiicTByeT TOJBKO KPYTAILIMIT MOMEHT, Ball
umeer 35%-HbIld 3amac MPOYHOCTU IPU KPATKOBPEMEHHBIX IEpErpy3Kax c
Kiep=2,9.

Byaer nu npu 3T0oM obOecnieueHa KOHTAKTHAsl BBIHOCIMBOCTh TUXOXOJIHOM
ctyneHn B TeyeHun 36000 yacoB, e€ciaM IIECTEpHS LEMEHTOBaHA, a KOJIECO

YIIy4YIIEHO?
Oxkpy>kHasi CKOPOCTB B IOJTIOCE OBICTPOXOHOM CTYTIEHU paBHa 5,8 M/c.

*exnosuu JI.I., Ilerpuuenko W.II. Atnac koHCTpyKuuii penykropos. - K.:
Buma mk., 1990.-151 c.

3amava2

Bpamenne k penykropy Ull, puc.72*, moaBOaUTCS OT AJIEKTPOIBUTATEISA
4A160S6Y3. Yepnsik umeer 60%-HbIl 3amac >KECTKOCTU IO YTy MOBOPOTA €ro
OCH B ONIOpax.

JloctarouHa M TOPOYHOCTh IO YCTAIOCTHA MMOJIIMITHUKOBOW IIECHKHU
TUXOXOJHOTO Bajia?

[lonepeunsie CUIbI W HM3rUOANOIMME MOMEHTHI Ha KOHIIEBOM YYacTKe
TUXOXOJIHOTO Bajla OTCYTCTBYIOT.

3agauya3
CpenHee ceyeHHe KOHIEBOTO y4yacTKa OBICTPOXOJIHOTO Bajia pelyKTopa,
puc.62*, umeeT TpeXKpaTHbIN 3a11ac MPOYHOCTHU IO YCTANO CTH, IpU4eM S, Ha 27%
MEHbUIE S:.
BeimonHsIeTCST M TIpM ATOM TJIABHBIM KPHUTEPUA PabOTOCTIOCOOHOCTH
nepefavyu ¢ yaydIeHHbIMU 3YObsIMU LIECTEPHU U KoJieca?
Cpok cityk0bI pelyKTOpa HEOTpaHUYEH.

3agaua 4
Yepsunblii penykTop, puc.70*, umeer 17%-HbIi 3amac TEMIOCTOUKOCTH B
pPEeXKHMME HMCKYCCTBEHHOTO oXjaxaeHus. OKpyXHas CKOPOCTh BEpIIMH 3yObeB
YepBSYHOT0 KoJieca paBHa 23,5M/MUH.
O6magaer M J[OCTATOYHOM MPOYHOCTHIO IO  YCTAJIOCTU IpaBas
MOIINUITHUKOBAS IIIeHKa TUXOXOJHOTO Baja, Tiae m3rudarommi (M) u KpyTsImii
(T) MmoMeHTHI cBsi3aHbI cOOTHOIIEHHEM : M/T=2,8/4,8?

3agauas
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[MoammmnHUKOBas IIEiiKa THXOXOIHOTO Bajla PEAYKTOPa, PACIOJIOKEeHHAs Y
€ro KOHIIEBOTO YYacTKa, PHC.65*, mMMeeT MATUKPATHBIM 3amac MPOYHOCTH IO
ycTanoctr. M3rubarommii MOMEHT 371ech Ha 42% MEHbBIIE KPYTSIIEro MOMEHTA.

Moryr nu yaydilieHHble 3yObs KOHMYECKOM IIECTEPHHU BBIJEPKATh
KpPaTKOBPEMEHHYIO Meperpy3Ky rno u3rudy npu Ke,=3,8?

3anaya 6
Uepasik penykropa YL, puc.72*, umeer 14%-Hblil 3amac keCTKOCTH 10 YLy
nporu0a B NOAIMITHUKAX.
JloctarouyHa JM NOPOYHOCTH IO YCTAJIOCTH NOJIMIIHUKOBOW IIEHKH
TUXOXOJHOTO BaJla Y KOHIEBOIO y4acTKa?
B 3amanHoMm cedyenun miruOaronmii MOMEeHT Ha 12% MeHble KpyTsIIero
MOMEHTa. YTJOBas CKOPOCTh ObICTpOX0HOTO Basia 141,4pan/c.

3anaya 7

[IpaBasi moammMNHUKOBas Ieika ObICcTpoxoaHOro Bana peaykropa KL,
puc.67*, umeer 35%-HbIi 3amac NPOYHOCTH ITPU KPATKOBPEMEHHBIX IEPETPY3KaX C
Kiep=4,8. Ilpu 3TOM, HampspkeHus u3ruba W KpydyeHHUs B pPacue€THOM CEUYEHUU
OJIMHAKOBBI.

JloctatouHa M W3rHMOHas  BBIHOCJIMBOCTH  YJIYYLIEHHBIX 3yObeB
HWIMHIPUYECKOW IIECTEPHU NPU PEBEPCUBHOM HArpy3ke B TedeHue 36 ThICAY
yacoB?

OkpyXHass CKOPOCTh Ha CPEJTHEM JICTUTEIILHOM IHaMeTpe MECTEPHN paBHA
4,9m/c.

3anaya 8

JleBass MOAIIMITHUKOBAs LIEWKa BEJOMOIO Balla pEayKTopa, puc. 68*, rae
U3ru0arolMii MOMEHT paBeH KpyTsauieMy MomeHty, umeeT 30%-Hblil 3amac
IPOYHOCTH 10 YCTATIOCTH.

byner nu mpu 3TOM mepekoc KoJiel NoAmunHukoB 7305 B mpepenax
HOPMBI?

YepBak Bpamaercss OT AaCHHXPOHHOI'O JJEKTPOJBHUraTenss ¢ JABYMs
MTOJTFOCAMH ¥ OTHOCHTENbHBIM CKOJIbKeHUEM 4,8%.

3anaya9
[MongumnHukoBas IeiKa yIydIIEHHOTO THUXOXOJHOTO Bajla PEIyKTOpa,
puc.63*, pacmnojio’)keHHass y KOHIIEBOTO YdacTKa, OOJaJaeT ueThIpEeXKpaTHbIM
3armacoM MPOYHOCTH 10 YCTAIOCTH IPU KP YU CHHH.
JlocTarouHa M MpU 3TOM U3THOHAs MPOYHOCTH 3akaieHHbIX TBY 3y0beB
HIECTEPHU MPU KPATKOBPEMEHHBIX eperpy3kax ¢ Kpep=3,97?

3agaua 10
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VYron nepekoca koJjel noammnHukoB 66408, puc.70*, Ha 48% wmeHble
JIOIYCTUMOTO 3HAUEHUSI. YepBsIK BpalllaeTCsl OT aCUHXPOHHOTO 3JIEKTPOABUT ATEIIS
C ABYMSI MOJIFOCAMH M OTHOCHUTEIIbHBIM CKOJIbKeHHUEeM 3,4%.

JlocTtarouyHa Jiu Mpu 3TOM CTaTUYECKasi MPOYHOCTh TUXOXOJHOTO Baja MpU
KpPaTKOBPEMEHHBIX neperpyskax ¢ Kuep=3,2 Ha paBol NOAIIMIIHUKOBOU IIEHKE,
re u3rudaromuii MoMeHT Ha 18% MEHbIIe KpYTSIIEro MOMeHTa?

3agauall

Tuxoxonnas ctynenb peayktopa LU, pu.76*, uMeer nmsaTHUKpaTHBIN 3amac
U3TUOHOM BEIHOCIMBOCTH.

OOecneunBaeTcsl JId MPU 3TOM CTaTUYECKasl MPOYHOCTh OBICTPOXOIHOTO
Bajia B JICBOM MOAIIMITHUKOBOM IIEWKE MPU KPATKOBPEMEHHBIX MEperpys3kax ¢
Kiep=4,5, T1e N3rudaronmii MOMEHT B 3 pa3a MpeBbIIaeT KPYTAIMNA MOMEHT?

Benymmii Bast peaykropa BpalmaeTcsi aCHHXPOHHBIM 3JIEKTPOABUTATENIEM C
OTHOCHTEIIbHBIM CKOJIbXKE€HUEM S=3,2% 1 ABYMsI MOJIFOCAMH.

3anaya 12

Yeppsak penykropa Y, puc.70*, Bocmpumammaer 83% TepMHUECKOM
MOIIHOCTH W BPAILAETCS] OT aCUHXPOHHOTO 3JIEKTPOIBUraTeNsl C OTHOCUTEIbHBIM
CKOJIbkeHHeM S=2,9% 1 ABYMsI TOJTFOCaMH.

O6nagaer Jm mpaBas MOJAIIMIHUKOBAs II€iKa TUXOXOJHOrO Baja
JOCTAaTOYHOM IPOUYHOCTHIO ITPU KPATKOBPEMEHHBIX Nleperpyskax ¢ Kep=3,77

B pacuetrHoM cedeHun uzrubaronmii MOMEHT Ha 19% MeHblle KpyTsIero
MOMEHTA.

3amaua 13
3anac KOHTaKTHOM BBIHOCJIMBOCTH YEPBAYHOM mepenauu penykropa LY,
puc.75*, coctamusier 6%.
JlocTatoueH nm 3amac MPOYHOCTA MO YCTAJOCTA B CPEOHEM CEUYEHUU
KOHIIEBOTO YJacTKa Bajia 4epBsKa, e OTCYTCTBYET M3TUOAIOITII MOMEHT?
Benymmii Ban Bpamaercss 0T aCUHXPOHHOTO JIEKTPOIBUTATENIS C YETHIP bM S
MOJIIOCAMM M OTHOCHUTENIBHBIM CKOJIbXKeHueM S=4,4%.

3anaua 14

beictpoxonueii  Ban  penykropa YL, pwuc.71*, Bpamaerca  oT
anekrponsurarens 4A180S2Y3 depe3 peMeHHyr Iniepenady Cco IIKMBAMHU
di=160mmMm, d,=355Mm. B cpenvne J1eBOI MOAIIMITHUKOBOM IICHKN BaJia YepBsKa,
rae u3rudaromuii MoMeHT Ha 15% MeHbIe KpyTsiero, umeercst 55% -Hbli 3amac
POYHOCTH MPHU KPATKOBPEMEHHBIX reperpy3kax ¢ Kyep=3,2.

JlocTaroyHa M MPOYHOCTh MO YCTAJIOCTU CPEAUMHBI KOHIIEBOTO Yy4acTKa
TUXOXOJHOTO Bajla, TJ€ OTCYTCTBYIOT IIONEPEYHBIC CHJIBI M HW3THOAOIINE
MOMEHTBI?

3axaua 15
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[lepekoc kosen noAIMIHUKOB 66410, BbI3BaHHBII MPOrnOOM Bajla YepBAKa,
puc.76*, Ha 75% meHbl1Ie TOMYCTUMOTO 3HAYCHHUS.

OO6namaer 1M KOHIIEBOW yJ4acTOK BEIOMOTO Bajla PEIYKTOpa JOCTATOUHOM
POYHOCTHIO IPU KPATKOBPEMEHHBIX reperpy3kax ¢ K,=3,4, ecim uzrudarommii
(M) u xkpyTsmii (T) MomMeHTHI cBS3aHbI cooTHOMIEHHEM M/T=2,5/2,97?

VYrioBas CKOpOCTh BEIOMOTO Bajla peAyKTOopa paBHa 2,7 paj/c.

3agaua 16

Pe3nba kpyrmod nwmreBoit raiku M48x1,5.6H.35 T'OCT 11871-88,
YCTAaHOBIIEHHOW Ha Baly uepBaka peaykropa I[Y, pwuc.76*, ummeer 63-x
MIPOIIEHTHBIH 3a11ac MPOYHOCTH IO CPE3Y.

JloctarouHa 1 JKECTKOCTh Baja 4YepBsika [0 yriy I[OBOpOTa B
MO INTAITHUKAX ?

BBICTpOXOHBIA Ball BpAalIAeTCsl ACHUHXPOHHBIM JJIEKTPOJBUTATEIEM C
OTHOCHUTENBHBIM CKOJIb)KEeHNEM 4,2% 1 1BYMS MTOJFOCAMM.

3agaua 17
Kako#i kputepuii pabOTOCIIOCOOHOCTH SBISICTCS JUMUTHPYIOIIAM IS
penykTopa, puc. 66*, — 3ruoHas IPOYHOCTH [IEMEHTOBAHHBIX 3yObEB KOHUYECKO i
IIECTEPHH B PEBEPCHBHOM pPEKHUME TMpU 4-X KpaTHBIX KPaTKOBPEMEHHBIX
neperpy3kax Wik IpOYHOCTh KOHIIEBOTO y4acTKa THXOXOJHOTO Baja MPH TEX Ke
neperpyskax?
3aTaHHBIN y9aCcTOK Bajla HE Harpy>keH H3TruOaroIM MOMEHTOM.

3agaua 18
Kakoit kputepuii pabOTOCIOCOOHOCTH SIBISIETCA JUMHUTHUPYIOIIUM IS
penykropa, puc. 63*, — ycrajocTHas MPOYHOCTh KOHIIEBOTO y4acTKa BEIYILErO
Bajla WJIM KOHTAKTHAasi BBIHOCJIMBOCTh IIEMEHTOBAaHHBIX 3yObEB Nepenadyu Mpu
JUTMTENBHOU SKCILTyaTaluu?

3anaya 19
CpenHee ceyeHUEe KOHIIEBOIO y4acTKa TUXOXOJHOTO Bana, puc. 71*, numeer
4-X KpaTHBIN 3arac MPOYHOCTH 10 YCTAIOCTH IPU KPYUCHUU.
JlocTaTouHa i ®KECTKOCTh Bajla YEPBIKA MO YTy Mporubda B onopax?
OKpy>kHasi CKOPOCTb B ITOJIIOCE 3y0uaToro 3aierienus pasHa 0,24 m/c.

3axaua 20
Uepssik motpednser 72% Tepmuueckoil mMomHOCTH penykropa YLl mpu
MCKYCCTBEHHOM  BO3AYIIHOM  OXJIAKJCHHH, puc.69*,  Bpamaisch  OT
anekrpoasurarens 4A180S2VY3.
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JloctaroyHa JiM MPOYHOCTH Bajia MO YCTAIOCTH MO CTYIHUIIEH YEpBAUYHOTO
KoJjeca?
B pacuyetHoM ceuennu u3rudaromuit MoMeHT Ha 36% MEHbIIe KPYTAIIETO.

3amaua 21

CpenvHa noAUMITHUKOBOW KN Y KOHCOJIM TUXOXOJHOTO Bajla peyKTopa
Ull, pwuc.72*, wumeer 30%-HBIM 3amac CTATHYECKOM MPOYHOCTH MPH
KpaTKOBpEMEHHBIX meperpy3kax ¢ Kiep=4,8. M3rudarommii MOMEHT B pacueTHOM
ceyeHuu Ha 12% MeHblle KpyTsIIero.

Onpenenuth NEPEKOC KOJEL MOJIIMIHUKOB Bajla 4YepBsiKa, KOTOPBIN
Bpaiaercsi ot a3iekrpoaBurarens 4A160S2Y3 dyepe3 peMeHHYIO mepenady ¢
nuraMmeTrpamu mKUBOB 160 u 355mMm?

3agaua 22
[lenbHOMETAIUIMYECKUN CTakaH B penykrope, puc. 67, 3amMeHeH Ha
CBApHOM (CM. pUC. HA 000POTE IK3aMEHAMOHHOTO Ousera). Ero yriioBble 1IBHI €
KaTe€TOM 5 MM, Harpy>K€HHbIE OCEBOM CWJION IIECTEPHU, UMEIOT JI BYKPATHBIM 3a11ac
IPOYHOCTH.
JlocTaroyHa M MPOYHOCTH MO YCTAIOCTH CPEIHETO CEYEHHSI KOHLIEBOTO
ydacTKa TUXOXOJIHOTO Baja, padOTarOIIEro Ha KpydyeHue?

3agaua 23

Benyumii Ban peaykropa, puc.68*, ~NOpuBOIUTCS BO  BpallCHUE
JBYXIIOJIFOCHBIM ~ aCMHXPOHHBIM  JJIEKTPOJIBUTATEIEM C  OTHOCUTEIbHBIM
CKOJIbKeHueM 3,7%.

JlocTaTouHa M MPOYHOCTH MO YCTAJOCTH BEIOMOTO Baja MOCPEIUHE
ydyactka ¢ ¥40p6, eciu Harpy3o4yHas CIOCOOHOCTh PEAYKTOpa JUMHUTHPYETCS
TEPMUYECKON MOITHOCTBIO?

B pacuetHOM ceuennu u3rubdaromuii MoMeHT Ha 22% MEHbIIe KPYTAIIETO.

3anaya 24

B cpenHeM cedyeHMrM Hape3aHHOW 4YacTU uepBska, puc.68*, wumeercs
JIBYKPATHBINA 3amac MPOYHOCTH MPHU KPATKOBPEMEHHBIX mHeperpyskax ¢ Ke,=2,6.
Marubatonmii (M) u kpytsmuii (T) MOMEHTBI 371eCh CBSI3aHBl COOTHOIICHUEM:
M/T=5,6/3,8.

JlocTato4HO M IPU 3TOM €CTECTBEHHOT'O OXJIAXKICHUS pELYKTOpa?

OkpyXHasg CKOPOCTh MOJIIMIIHUKOBBIX IIEEK BEIOMOr0 Baja paBHA
19,2M/MHH.

3axaua 25
ITIpu xparkoBpeMeHHbIX meperpy3kax ¢ Kue,=3,9 HampsbkeHue nsruba B
3yObSX LIEMEHTHUPOBAHHOMN LIECTEPHU OBICTPOXOJIHOU CTyIeHH, puc.65*, na 40%
HUKE JIOITyCTUMOTO.
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Nmeetcs i 3amac IPOYHOCTH 10 YCTAIOCTU B CEYEHUHM TUXOXOHOTO Baja €
D 120p6, rae nzrudarommii MOMEeHT Ha 15% OombIie KpyTAIIero MOMEHTa?

3agaga 26
B cpennem ceuenum ydacTka TUXOXOJHOTO Bajia ¢ Q75p6, puc.76*, 3amac
MIPOYHOCTH TI0 YCTAJOCTH B 2,2 pasa BhIIIE JOMyCTUMOTO0. V3T nOarommii MOMEHT
3aech Ha 35% MEHbIIIE KPYTSAILETO.
JloctaTouHa a1 M3ruOHasi BEIHOCIMBOCTh YIIYUIICHHBIX 3yObEB IIECTEPHHU,
€CJIM OKPY’KHasi CKOPOCTh Ha BepInHe 3yObeB paBHa 411 M/MuH?

Kputepuu u mikana omeHuBaHus MO OIEHOYHOMY CPEACTBY IPOMEKYTOUHBIN
KOHTPOJIb («3K3aMEH )

[IIxana oreHUBaHUA

Kpurepuit oneHnBanus
(wHTEpBAJ OAIIIOB)

OTINYHO (5) CTyaeHT miIyOOKO M B MOJHOM 00BEME BiaJieeT MPOrpaMMHBIM
MarepuaioM. [ paMOTHO, MCUEpPIIBIBAIONIE U JIOTHYHO €ro M3J1araeT B
nucbMeHHOH  ¢opme. [Ipm >TOM 3HaeT pPEKOMEHIOBAHHYIO
JUTEpaTypy, MPOSBISET TBOPUYECKUN MOAXOJ B OTBETAX HA BOIPOCHI
¥ TIPaBHJILHO OOOCHOBBIBAET MPUHSTHIE PEIICHHS, XOPOIIO BIJIAJCET
YMEHUSIMH 1 HaBBIKAMH ITPH BHITTOJHEHUH PAKTUIECKUX 3a/1a4.

xopo1uo (4) CryneHT 3HAeT NpOrpaMMHBIN MaTepuall, TPaMOTHO U IO CYTH
u3NaraeT ero B MUCBMEHHON ¢opMe, Jomyckass HE3HAuHWTEIbHBIE
HETOYHOCTH B YTBEpPXKJICHHUSX, TPAKTOBKAX, OIpPEACIECHUIX U
KaTEeropusX WM HE3HAYUTEIbHOE KONU4ecTBO ommbOok. Ilpu sTom
BJIa/Ie€T HEOOXOIMMBIMU YMEHUSMH M HAaBBIKAMM IPH BBIIIOJIHEHUU
IPaKTUYECKUX 3a4a4.

yaoBaeTBOpUTeNbHO | CTyIleHT 3HAeT TOJbKO OCHOBHOW MPOTPAaMMHBIN  Marepua,
(3) NOMYCKAaeT HETOYHOCTH, HEAOCTaTOYHO 4ETKHEe (POpPMYIHPOBKH,
HEIOCIEA0BATEIbHOCTh B OTBETAaX, M3JaraéMbIX B MHUCHMEHHOU
dopme. [Ipu >TOM HEIOCTATOYHO BIAJEET YMEHUSMU W HaBBIKAMH
IpH BBINOJTHEHUU TpakThueckux 3anad. Jomyckaer 1o 30% ommbok
B M3J1ara€MbIX OTBETAX.
HEYIOBJETBOPUTEIHHO | CTYyACHT HE 3HAET 3HAYMTEIBHOM YaCTH MPOTPAMMHOTO MaTepHaa.
(2) [Ipu >TOM momycKaeT MPUHIUNHAIBHBIE OIMIMOKU B I0KAa3aTEIbCTBAX,
B TPAKTOBKE IMOHSTHUN U KAaTETOpUil, MPOSBISIET HU3KYIO KYIbTYpY
3HaHWM, HE BIJIaJIe€T OCHOBHBIMM YMEHHUSIMU W HaBBIKAMHU MpHU
BBINIOJIHEHUU TMpPAaKTUUeCKuX 3anady. CTyIeHT OTKa3bIBaeTCs OT
OTBETOB Ha JIONOJIHUTEIbHbIE BOMPOCHI
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JInct n3MeHeHn 1 JOMOJIHEHUN

/o

Bunasl nononHenuit u
U3MEHEH U

Jlata 1 HOMEp NPOTOKOJIA
3aceiaHus Kaeapsl
(kadenp), Ha KOTOPOM OBLIH
PaccMOTpPEHBI U O00PEHBI
U3MEHEHUS U JIOTIOTHEH U

[Moanucs (¢
pacim(poBKOi)
3aBeMyronero kadenpoit
(3aBemyronmx Kadeapammu)
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