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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1

JucuniuHa

«Ilopa3emHasn

T'HAPOMEXdHUKA»

obecrieunBaer (opmMupoBaHUE

C/IeAYIOIIUX KOMIIeTeHINH C y4éTOM UHAMKATOPOB UX AOCTHIKEeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OIIK-7 CriocobeH o1jeHUBaTh pe3yJbTaThl HAyUHO-
TeXHUUYEeCKUX Pa3paboTOK, HayYHBIX UCC/IeJOBAaHUM U
000CHOBBIBaTh COOCTBEHHBIN BHIOOD, CUCTEMATU3UPYS U
00001118t OCTKEeHUs B 00/1aCTU (PU3MUECKUX TTPOLIeCCOB
TOPHOTO U He)Tera3oBOro MpOM3BO/ICTBA.

OIIK-7.7

1.2 B pe3yibTaTe 0CBOeHHS JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
CopepxaHue HHAMKATOPA Pe3ynbTar 00yueHus
HHAUKaTopa
CriocobeH mo/ib30BaThCst 3HaTh OCHOBHbIE ypaBHEHUS
MeTO/IlaMH MCC/Ie[JOBaHUMN MO/;3eMHOM TU/IPOMEeXaHUKU;
CKBa)XWH; 00pabOoTKH, aHanmM3a U | THPOMEeXaHHKY CUCTeMBbI I1J1acT-
CUHTe3a T0/1eBOi 1 1ab0paTOPHOM | CKBa)XKMHA
TUIPOre0I0TNYeCcKon YMertb peltiaTh NpsiMble ¥ 0OpaTHbIe
vHbopmalmu. Periaer 3a/lauy MO/I3€MHOM T'M/JPOMEXaHUKU B
OIIK-7.7 CTaH/apTHbIE 33/lauy Hay4YHO- CTallMOHAPHBIX U HECTAaLlMOHAPHBIX

HCCIIeIOBaTe/TbCKUE 3a/1aun
rpogeccruoHa/bHOM JiesiTeTbHOCTU
Ha OCHOBE COBPEMEHHBIX MMaKeTOB

MpOrpaMM, MO/IeTUPYIOIIUX

TMIPOIIeCChI B TOPHBIX TIOPO/AX,

JleTasIsIX TeXHOJIOTHUEeCKOro

000opy1oBaHust

yC10BUsIX GuibTpauuu Grona;
oripe/ieNiATh PeXXUMbI paboThbl
He(TerasoBbIX I/1aCTOB;

Bnapers MeToziamu 06paboTKH,
aHa/M3a v CHMHTe3a M0JIeBOM U
nabopaTOPHOM I'M/IpOreosIornyecKoi
vHbopMaLu.

2 MecTo auciMIuiuHbI B cTpyKType OOII

W3yuenune aucuurivHel «Ilof3emMHasi rujipoMexaHuKa» 0a3supyeTcs Ha pe3yJbTaTax

0CBOeHUuAd

CnefyoIMUX — AUCLUIIAH/TIPAKTUK:

«MaTemaTHuKa»,

«®Du3rKa», «XUMUI»,

«['eonorus», «'mapaBnuka», «MexaHMKa CIIOLIHOW cpefbl», «TeopeTnueckass M MpUK/IaJHas
MeXaHUKa», « YueOHast MPaKTHKa: 03HaKOMHTe/IbHasi TPAKTHUKa»

[OucuunivHa siB/isieTCs NpefIecTBYIOLeN /s AUCLUMIUIMH/TPAKTUK: «Pr3uKa miacta»,
«Pa3paboTka u 3KcrTyaTalys He(TSHBIX U Ta30BbIX MECTOPOXKJeHUN», «['uapoguHaMUyecKue

HCC/IeJOBAaHUST  CKBa)KHH»,

SKCIIyaTdallMOHHAaA MPaKTUKa»

3 O0beM AUCIUILUITHHBI

O0beM AUCHMIITHHBI cocTaBysieT — 3 3ET

«IIpoekTHass [eATeNbHOCTbY,

«[Ipon3BofCcTBeHHAsl TNpaKTHKa:

Bup yue6Ho# paboThI

TPpya0eMKOCTh B aKafileMHYeCKHX Yacax
(OpuH akaZieMMUeCKUii yac COOTBETCTBYeT 45 MUHYTaM
aCTPOHOMHYECKOT0 yaca)

Bcero

YuebH
bI TOJ,

YueOHbIi rog Ne 3




OO0111ast TPYZ0€MKOCTh
JTUCLIATITUHEI

108 36

72

Ay,[[I/ITOpHI:Ie 3dHATHA, B TOM
qucsie:

14

12

JIEKLIUU

(o))

nabopaTopHble pPabOThI

MpakTUyecKue/ceMuHapCcKue
3aHATUS

CamocrosiTenbHasi pabora (B
T.4. KypCOBOe
TPOEKTHUPOBAHUE)

85 34

51

TpynoeMKoCTb
TIPOMEXXYTOYHOM aTTeCcTaluu

Bu npome)xyTouHOM
aTTecTalyy (UTOroBOro
KOHTPOJISI TI0 JUCLIUTIIUHE)

, JK3aMeH

JK3aMeH

4 CTpyKTypa U cojiepKaHue JUCLUII/IMHbI

4.1 CBojHbIe JaHHBbIE 110 COAEPKaHHUI0 AUCLIUII/IUHBI

YueousbIii rog Ne 2

Bujbl KOHTAaKTHOH padoThI

HaumeHoBaHue

Ne Jlekiu JIP

T13(CEM)

CPC dopma

pa3jejia U TeMbI

n/n
JUACIUTIMHBI No

Ko Ko Kom.

Ne Ne

Yac. Yac. Yac.

Kon | TeKymero

Ne KOHTPOJIsl
Yac. P

1 2 3

4 5 6 7 8

9 10 11

Bsepienue, njenu u
3a7lauy Kypca,
MeTOo/ibl
WCC/IeJOBaHMSI.

YcTHBIN

1,2 34
orpoc

IIpomexxyTouHas
aTTecTalys

Bcero

34

YueOHbIi roj Ne 3

Bujbl KOHTAaKTHOH paboThI

HanmeHoBaHHe

Ne Jlekunn JIP

T13(CEM)

CPC dopma

pa3jejia 1 TeMbl

n/n
JMCLUILIMHBI Ne

Ko Kos. Kon.

Ne Ne

Yac. Yac. Yac.

TeKYILero
Ko y

Ne KOHTPOJIf
Yac. P

1 2 3

4 5 6 7 8

9 10 11

ITopucras u 1
TpeLLHHAas CpeJbl.

2 2 2

17

OpHoMepHoe
yCTaHOBUBILIEeCs U
HeyCTaHOBUBIIIeeC
1 JBIDKEHNe
HeCKAMaeMOoi
JKUJIKOCTH

1, 2, 17 Y CTHBIN
3,4 onpoc

I'mppaBavueckuii
3 pacuer 3
TPyOOMIpPOBOZIOB

1, 2, 17 Y CTHBIHI
3,4 onpoc

IIpomesxyTOuHas

9 OK3aMeH




daTTeCTalusa

Bcero 6

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

YueousbIii rog Ne 2

Ne

Tema

KpaTKOE coaepKaHue

Bsenenue, e u
3a/lauu Kypca, MeTO/bl
YCC/Ie[IOBaHUS.

Hedrerazoas rufipoiriHaMyKa: OCHOBHbIE TIOHATHS,
L[e/TH, 3a[jaui JUCLUIIMHEBL VicTopust pa3BUTHS.
Teopusi dunbTparuu. CruioiiiHasi cpefia. 3akoH Jlapcu.
OcHoBHbIe (pU3HMYeCcKre XapaKTePUCTUKUA U MOJIeU
KOJIJIeKTOpa U (hJrona.

YueOHsbIli rog Ne 3

Ne

Tema

Kpatkoe copepxaHue

ITopucTas v TpelUHHasA
cpezpbl.

[TopucTble ¥ TpeLHHBIE CPe/ibl: TeOMeTpUUEeCKHe U
MexaHUuecKre MOZesii U UX CBOWCTBaA.
Vieanu3upoBaHHble MO/IE/IN TTIOPUCTHIX CPeZ:
(UKTUBHBIN TPYHT, UZieabHbIN IPYHT.
Veanv3upoBaHHble MO/IE/TN TPELMHHbBIX Cpel.
Vpean3upoBaHHbIe MO/Ie/IM TPEILMHOBATO -
NopucThIX cpei. OCHOBBI MO/Ie/TMPOBaHUS TIPOLIECCOB
¢bubTpaLuu QUIroKI0B.

OpHOMepHOoe
yCTaHOBUBLLIeeCs 1
HeyCTaHOBUBLLIeeCs
JIBI)KEeHUe HeC)KMMaeMou
JKAJKOCTH

I'uapoavHamMuuecKasi ceTKa: u300aphl U JIMHUM TOKa.
OCHOBHbIe MO/IeJT! TJIOCKHX TTOTOKOB:
TMIPSIMOJTMHEMHO-T1apaslie/TbHbIM, M/I0CKOPaAuabHbIH,
paauanbHo-chepuueckuii. [IpakTrueckre IpUMephbl U
rpaduueckre MOJesu.

[ToHsTHE HEYCTAaHOBUBIIIETOCS peXKuMa (PUIbTPALIUU.
[MoHsATHSI 06 yIpyrom pexkume riacta. Teopust
ynpyroro pexxuma. [ToHsiITHe HeyCTaHOBUBILIEHCS
dunbTparus dbroua. Pexxumel riacta. OCHOBHbIE
rapaMeTphbl TEOPUU YIIPYTOro pexkumMa: Ko3hhuiueHT
00BEMHOM yTIPYTOCTH KUAKOCTH, KO3 duiimeHT
00BbEMHOM yripyrocTH racra. [ToHsTHe yripyroro
3anaca. Kos@duimeHT ynpyroéMKoOCTH 1jacTa.
KosdduieHTOM Mbe30npoBoJHOCTH I/1aCTa.
YpaBHeHue Ibe30IPOBOJHOCTH.

'uapaBIMUeCcKuii pacueT
TPyOOTIPOBO/IOB

[IpocTble u cokHbIe TpyboMpoBoAbl. OripesesieHue
JlaBjieHus pl npu 3ajaHHbBIX pacxoe XUAKOCTU Q u
Jasyienuu p2. Onpepesnenue pacxoza Q npu 3ajaHHbIX
JasiyieHusax pl u p2. Onpepenenue guamerpa
Tpy6orpoBoza d rpu 3a/jaHHbIX pacxoze Q u
JasyieHusix pl u p2 .

4.3 IlepeueHb j1a60paTOpPHBIX padoT

4.4 TlepeueHb NPAKTHYECKUX 3aHATHA

JIabopaTopHbIX paboT He TIPeyCMOTPEHO




YueOusbIii rog Ne 3

. Ko-Bo akajeMu4ecKHx
Ne Tembl NpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
4acoB

1 Pacyet npoHuijaeMocTH, KO3QpULeHTa ’

dbunbTpali, CKOPOCTH MOTOKA

OrnpeziesieHrie HEOAHOPOAHOCTHU U 3¢ (HEKTUBHOTO
2 JiameTpa IMopo/bI 110 'PaHy/IOMeTPHUYeCKOMY 2

COCTaBy
3 PacueT npocToro Tpy6onpoBoza 2

4.5 CamocrosiTesibHas padoTa

YueOusbIii rog Ne 2

Ne Buj CPC Ko/1-Bo akageMnuyeckux
4acoB
1 Hanucanue pedepara 14
2 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 20

YueOHsbIli rog Ne 3

Ne Buj CPC Ko/i-Bo akafjeMuueckux
4acoB
1 IToaroroBka K KOHTPOJIbHBIM paboTam 12
2 IToAroToBKa K C/laye M 3all[UTe OTYETOB 6
3 ITogroroBka K 3K3aMeHy 9
4 ITpopaboTKa pa3/ie/ioB TeOPeTUYECKOr0 MaTepHasa 24

B xo[ie npoBeieHNs 3aHSITUM 110 JUCLUIUIMHE UCTIOJIb3YIOTCS C/IeyIolIie UHTePaKTUBHbIe
MeToZbl 00yUeHusi: AUCKyCCcUst, paboTa B KOMaH e, KerC-TeXHOIOT U

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI
5.1 MeToanuecKHe yKa3aHHs /I 00yUaIOMUXCA M0 OCBOEHHIO JUCIHUILTHHBI
5.1.1 Meroauueckue yKa3aHus /i 00yUJarOIUXCA M0 MPAKTHYECKHUM 3aHSITHAM

Ay3uHa, Jlapuca VBaHoBHa. HedprerazoBas ruZipoMexaHyKa [371eKTPOHHBINA pecypc 6ubmuoTeku
NPHUTY: //elib.istu.edu. er-16592]: MeTtoanueckrie yka3aHusi 110 BBITIOJTHEHUIO PaKTUUECKHX
3a/laHUM ¥ CaMOCTOSITeNIbHBIX paboT /71T CTYA€HTOB 3a04HON (OPMBI 00yUYeHusI CTYZeHTOB 110
HanpassieHuto 21.03.01 «Hedrerasosoe geno». Vpkyrck: UPHUTY, 2018r.

5.1.2 MeTtoauueckue yKa3aHHus /i 00yUJaroIUXCA 10 CaMOCTOATeTbLHOM padoTe:

Ay3uHa, Jlapuca ViBaHoBHa. HedTeraszoBast rujpoMexaHuKa [371eKTPOHHBIN pecypc 6ubamoTeku
VPHUTY: //elib.istu.edu. er-16592]: MeTtoauueckue yKa3aHusi 110 BbIIIOJTHEHHIO TIPAaKTUYECKUX
3a/laHUM ¥ CaMOCTOSITeIbHBIX paboT /711 CTYA€HTOB 3a04HON (OpPMBI 00yUYeHusI CTYZIeHTOB 110
HanpaBrienuto 21.03.01 «Hedreraszosoe peno». Upkyrck: UPHUTY, 2018r.

6 @DoHJ OLEHOUHBIX CPeACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTM U TPOBe/eHUsl
MPOMEe)XyTOUHOM aTTeCcTaliu M0 AUCI{UIIIUHE

6.1 OreHouHbIe CpeCTBA A/ NPOBeAeHUsA TeKyILero KOHTPOJIsA
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6.1.1 yueOHbI# rog 2 | Y cTHBIH onpoc
OnucaHue npoueaypsbl.

Omnpoc ¢ UcCroib30BaHeM MHTePAKTUBHBIX METO/I0B: pab0oThl B KOMaH/ie U IUCKYCCUN
Boripocs! A1 KOHTPOJIS:

- OCHOBHbIE TTOHATUS: KOJ/UIEKTOP, MOKPBILLIKA,

- BU/ibl JIOBYLLIEK Y B,

- IOHSITHE TU/POIMHAMHUYECKOW CHCTEMBI,

- Ipe/iCTaB/IeHHe O CXeMaTH3aLuH,

- CTallMOHapHbIe U HecTalMoHapHbIe Mojieny (GUIbTpaLyu (UIFOW0B B TIO/3€MHbIX
TUAPOAUHAMUYECKHUX CUCTeMaX,

- TIOHSITHE CILIOLLHOW CpeJibl,

- MO/le/I KOJIJIEKTOPOB: reOMeTpruYecKre, MexaHuJecKue.

- OCHOBHbIe (pM3MUeCKre XapaKTePUCTUKHU KOJIIEKTOPOB.

KpuTepuu onieHUBaHM.

- aKTMBHOE yuacTHe B KOMaH/HOUW paboTe W AUCKYCCUM TIpU 00Cy>KaeHur TeMbl 10 6asios,
- He aKTUBHOEe yJacTHe B KOMaHJHOUW paboTe U AUCKYCCHU TIPY 00CYKI€HUH TeMbl 5 0asIIoB,
- HeyJacTre B KOMaH/IHOM paboTe U JUCKYCCUH TTPH 00CYyKaeHnu TeMbl 0 6asioB.

6.1.2 yueOHbIii roj 3 | Y CTHBIN onpoc
Omnucanue nponeaypel.

Ompoc ¢ UCI0/Ib30BaHUEM UHTEPAKTUBHBIX METO/IOB: paboTa B KOMaH/Ie ¥ IUCKYCCHUST
Boripocs! A1 KOHTPOJIS:

- TIPOCTBIE U CJIOXKHBIE TPYOOTIPOBO/PI,

- noTepy Hanopa. [IpuHIMNBI pacueTa, (hakTopbl, BAUSIOIYE Ha BeTUUMHY hT,

- KO3 GULIMEHT 111epOX0BATOCTH, YUNC/I€HHBIE 3HAUEHUS [I/IsI PA3/INYHbIX TPYO, e TUHUIIBI
V3MepeHus,

- IPUHLIUIIBI PellieHus 3a/iau ONTUMU3aLIvY,

- ompeJiesieHye JiaBieHurs p1 TIpy 3aJaHHOM pacxoge XXUAKOCTA Q U KOHeUYHOM /IaBJIeHHH P2,
- oTipe/iesieHre JlaByieHusl P2 TIPU 3a/JaHHOM pacxofie UAKOCTH Q U KOHeUHOM JiaBjieHuu pl,
- BHYTPeHHUH ¥ BHeIIHUM Auametp TpybomnpoBoza, 'OCT P 56403-2015 «MaructpanbHbIi
TPyOOTIPOBOHBIN TPAHCIIOPT He(TH U HePTENPOAYKTOB. TpyObl CTa/lbHbIE CBapHBIE.
TexHUUECKHEe YCIIOBUS»,

- oripeiesieHre JuaMeTpa TpybonpoBoza d rnpu 3afaHHbIX pacxo/e Q U AaBieHusIX.

KpuTtepun oneHUBaHus.

- aKTUBHOE y4yacTHhe B KOMaHJHOU paboTe U JUCKYCCUM TIpH 00Cy>KAeHnu TeMbl 10 6asios,
- He aKTUBHOEe yuacTHe B KOMaH/IHOW paboTe ¥ MCKYCCHH TTPU 00CY>KIeHUH TeMbl 5 6asiioB,
- HeyJyacTHe B KOMaH/IHOM paboTe U JUCKYCCHU TP 06Cy>kaeHnr TeMbl 0 6aiios.

6.2 O1jeHOYHBbIe Cpe/JCTBA J/Is1 NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCcTaliu

6.2.1 Kpurepun u cpeacrBa (MeTojbl) OLEHMBAHUA WHJUKATOPOB /[OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMe)XyTOUHOM aTTecTanuu

NuaukKaTop AOCTHHKeHUs CpeactBa
Kpurepumu onjeHuBaHus
KOMIIeTeHI| MU (MmeToABI)
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OLIeHUBaHHSA
MPOMEeXYTOYHOM
aTTecTanuu

OIIK-7.7

[Toka3biBaeT yMeHHWe CTaBUTh 3a/lauu
WCceloBaHUsT U TJIAaHUPOBATh  3Tarlbl
WCCIIeIoBaHus, XapaKTepHu3yolye
METO/IUKY JKCIIepUMeHTaIbHOM paboThI C
obbektamMyd  HedTerasoBoil  OTpacy,
WCI0/Ib3ysl TIpOrpaMMHbIE  CpeJCTBa

OO6yuaromuiicsi eMOHCTPUPYeT Ha/lnure
ryly0OKUX W MCUEpITbIBAIOIIUX 3HAHUM B
o0beMe TIPOMIEHHOTO TPOTrPAaMMHOTO
MaTepuasna, TpaBUIbHble U YyBepeHHbIe
JIeNCTBUS TI0 TIPUMEHEHUI0 TIOTy4eHHBIX
3HaHWM Ha TIpaKTUKe, TpaMOTHOe W

JIOTUYeCKU CTpOlHOe H3/10KeHne
MaTepydasia  TIpU  OTBeTe,  3HaHUe
JIOTIOJIHUTETHO pPeKOMeH,I0BaHHOM!
JUTepaTyphbl

ITokasbiBaeT yBepeHHble 3HaHMS COCTaBa
U TIpUHOWITEI paboTbl B TPUK/IAJHBIX

MPOrpaMMHBIX MPOAYKTaXx, 1o
MPOEKTHPOBAHUIO OypeHUss He(TSHBIX U
ra3oBbIX CKBa)KUH, paboTHI
aBTOMAaTHU3UPOBAHHbBIX

MH(OPMAaLIMOHHBIX  CUCTEM,  CpeJCTB
MO/le/TMPOBaHUs TeXHOJIOTUYeCKUX
TIpPOLIeCCOB COTIPOBOXKAeMbIX
CTPOMTEJILCTBO CKBaKVH.

HeMoHCTpUpYeT yMeHMsS B  UacCTH
1o/[00pa MPOTPAMMHBIX TIPOAYKTOB [IJIst
Lesiell  pellleHWs] TIPUK/JIAJHBIX — 3ajad
He(TerasoBoro  IpOM3BO/CTBA.
[Toka3piBaeT  yCTONUMBBIE  HaBBIKU
B/a/ieHUss ~ TIpUeMaMd  TpUMeHeHust
CTaHJAPTHBIX MTPOTPAMMHBIX KOMITJIEKCOB
JI7IT MaTeMaTUueCKOro MO/ie/TMpPOBaHus
TpOLIecCcoB B HedTerazoBoM
TIPOM3BO/ICTRe.

YCTHBIM orpoc 110
KOHTPOJ/IbHBIM
BOIIpOCam,
TectupoBanue

6.2.2 TumnoBble O1|eHOUYHBbIE CPeACTBA NPOMEe)XXYTOYHOMN aTTecTaniu

6.2.2.1 Yue6HbIii rog 3, TunoBbie olleHOYHBbIE CPe/ICTBA /1A MPOBe/JeHHs IK3aMeHa I10

AUCHHMITUHE

6.2.2.1.1 OnucaHue npoueaypsbl

OK3aMeH MMPOBOJUTCS B BU/le OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI, TECTOBbIE 3a/IaHUS U
00CyX/IeHUs pe3y/IbTaTOB BBITIOJTHEHUS KOHTPOIbHOM paboThI, BLITIOTHAEMOM T10

«MeTouecKkuM peKoMeHAalusM. ..» (1.5.1.1)
1. st coaum 5K3aMeHa 10 JUCLUMIUIIHE CTY/IeHT I0/DKeH UMeThb TIpu cebe: a) 3a4eTKy, 0)
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BBITIOJTHEHHBIE KOHTPOJIbHYIO PaboTy 1 pedepaT, B) PyUKy U [Ba JIMCTA YACTOM Oymarw, T)

coOCTBeHHbIe JIEKLIMH, KOTOPBIMU TIPH MO/ATOTOBKE B ayJUTOPUU TIPYU HEOOXOJUMOCTH OH

CMO>KeT BOCIT0/Tb30BaThCsl, NX HA/IMUKe U TIOHOTa OyyT YUUTHIBATHCS TIPU BHIHECEHUH

pellleHUs MperojaBaresieM.

Bpems noAroToBKY OTBETOB Ha 3K3aMeHALJMOHHbIe BOIIPOCHI COCTAaB/IsAeT 6 MUH.

3. Ipu npaBuwibHOM OTBeTe Ha 1 Bompoc 6usieta cTyzeHT nonaydaet 10 6asnos, 2 Boripoca — 20

6ansoB, 2 Bonpoca u 3aava - 30 6annoB. BeimosiHeHHasi KOHTPO/IbHas paboTa OLleHUBAeTCS

MakcuMyM B 25 6asnnoB. Pedepar olieHrnBaeTcss MakCumMyM B 15 6asiioB

OTBeThI Ha BOMPOCHI 3K3aMeHal[uoHHOro ousteta - 10*3=30 6asioB;

pedepar - 15 6asos;

KOHTpOJTbHast pabora - 20 6anios;

TecTHpoBaHue (3 Borpoca Tecrta) - 15 6asios.

[TepeueHs BONPOCOB K 3K3aMeHY:

. [ToHsiTHe CrIIOLIHOM Cpe/ibl B MeXaHUKe.

. MeTtozp! onucanus rporiecca ABWKeHUs CIUIOIIHOW cpeibl. MeToabl Jlarpanxka, Jiepa.

. YpaBHeHUs Hepa3pbIBHOCTH, COCTOSIHUSL, COXPaHEeHUsI MaCChbl ¥ SHEePIUM.

. ’KupkocTtr KarnesibHbIe, Ta3000pa3Hble, peasbHbIe U H/easbHbIe.

. ['a3bl uzieanbHbIe U peasibHble. YHUBepCabHas ra3oBasi IOCTOSTHHAS.

. YpaBHeHune MenpeneeBa-Knanepona. Kpussle [I.bpayHa.

. 'panynometpuyeckuii coctaB rpyHTa. KosuieHT HeoJHOPOAHOCTH.

. @aKTOpBI, BAUSIOIIYE Ha ITOTEPH JiaB/ieHus 10 JyivHe HedrenpoBoga. [IpUHIMNIbI pacyeTa.
. [IpyHIMN onTUMU3aLMK MaMeTpa He(TenpoBoia

10. Hedreotnaua nnacta (KMH). MeTozb! OLIeHKU.

11. InHamMuuecKkasi 1 KuHemMaThuecKast BA3KOCTb.

12. OcHoBHbIe (hr3UUeCcKre CBOMCTBA XKUAKOCTel U ra3oB. MeTozbl ux onpefeseHus. ®a3oBbie

repexo/pl.

13. Peosiornueckuie CBOMCTBA )XUAKOCTH.

14. OnipegeneHuvs ruipoCTaTAUECKOrO JaBJIeHUs .

15. YpaBHenue rugpocratuku JI.Ounepa.

16. YpaBnenue borins-Mapuorra.

17. MeTo/ib1 OTIpe/iesieHrsi TUAPOCTaTHUECKOTO JIaB/IeHuUs CTO/0a ra3a.

18. IIbe3oMeTpuyeckast TIOBePXHOCTb.

19. YpaBHeHue bepHynnu u ero rpaguyeckoe rnpejcTaBieHue.

20. CriocobsblI oripefiesieHusi pacxofa (aebuTa) >KuKocTeit 1 ra3os.

21. YpaBHeHue JBWKEHUS UeanbHOU )XUJKOCTH

Oinepa.

22. IIpumepbl TeXHUYECKOr'o NpUIoKeHus ypasHeHus [I. bepHysu.

23. Turbl pe>XMMOB [IBHXKEeHHSI )KUAKOCTel B TpyOax.

24. Yucno PeiiHonbzca. MeTo/ibl onipesienieHus], prsnueckasi CyTb.

25. TypOynieHTHOe [IBHMKeHHe >KUJKOCTel B TpyOax.

26. YcraHOBUBILIeeCSl U HeyCTaHOBUBLLIeeCs JBUKeHHe TI0TOKOB.

27. OcobeHHOCTHU ABWKeHUs (PIFOMI0B B OPUCTOM Cpefie, B TPELL{MHHOM cpejie, B IOPUCTO-

TpelrHHOU cpefie. [11acT «IBOMHOM MOPUCTOCTH».

28. Kaxy11asicsi CKOpOCTb (PUIbTpaLivu, AeiCTBUTeIbHasi CKOPOCTh JIBU)KeHUs (hiror/ia B

TIOPUCTOU Cpefie.

29. 3akoH [lapcu, ripejiesibl €ro puMeHeHus.

30. IMonsitve MmozenupoBanus. [IpsiMbie 1 oOpaTHBIe 3a7iaun. AKTHBHBIE U TIACCHBHBIE 3a/IauH.

31. Tunbl Mmogeneli. OCHOBHBIe HarpaB/IeHUs MO/le/TMPOBaHUs: TeOMEeTpUUYEeCcKoe, MeXaHUUeCcKoe

Y CBSI3aHHOE C Ha/IMureM XKUJKOCTH.

32. MaTeMaTHuecKoe (UMCIeHHOe) MO/Ie/TMPOBaHKe — OCHOBHOM CIriocob ucciieioBaHUs

N0/;3eMHOM rrpoMexaHrku. HecoBeplieHCTBa, CBSI3aHHbIe C U/leaTM3UPOBaHHbIM

LONOTUTA, WN =

8



Tpe/iCTaB/IeHHeM peaJbHOTO MeCTOPOXK/IeHHSI.
33. OCHOBBI aHaMM3a pa3MepHOCTe|, Teopus 1o00usi, T-Teopema.
34. IlpumeHeHne TeOpUX pa3MepHOCTeN [i/1s1 pellleHrst TPaKTUYeCKUX 3a7,a4 IMIPOMeXaHUKU.
35. XapakTepucTHKa MpOCTeUINX (PUIbTPALMOHHBIX IOTOKOB: MPSIMOJIMHENHO -
rapa’suie/IbHOro, T/IOCKO — PaJjuaibHOTrO, pajihajbHO — C(hepruuecKoro.
36. Buzibl HecoBeplLeHCTBa CKBaKUH, KO3 duireHThI HecoBepiueHcTBa (C1, C2, C3) u MeToAbI
VX orpejiesieHus], CKUH — 3¢ (eKT, pUBe/jeHHbIN pailyC CKBa)KUHBI.
37. Criocobbl 3a/laHus1 HaYa/IbHBIX KPaeBbIX YCIOBHM.
38. ®usuueckure cBoiicTBa HeTH. [110THOCTB, BSI3KOCTh. Knaccudukarys 1o rnioTHOCTU
(poccuiickas, API).
39. dusnyeckre CBOWCTBA KO/IIEKTOPOB. [10prCTOCTh, IPOHMIIaeMOCTh (abComroTHas,
3¢ deKTrBHasl, OTHOCUTE/IbHAS, K-T (PUIbTPaLMH, Mbe30MPOBOJHOCTb, I'PaH.COCTaB,
Kap6oHaTHOCTE). OCHOBHBIE THITBI TOPHBIX TIOPO/], -KOJIZIEKTOPOB YT/IEBOZOPO/IOB.
40. ®usnyeckue CBOMCTBA ra3os. [110THOCTb, paCTBOPUMOCTB, PeasibHbli 1 UieabHbIN ra3bl.
OcHOBHBIe COCTaB/IAIOIIMe IPUPOJHOTrO ras3a. Y paBHeHre MeHzeneeBa-KalnepoHa.
41. 3aBUCHMOCTb (PU3NUYECKMX CBOMCTB HeITU OT JjaBjaeHus. Buapl faBnenus. [laBneHve
HaCBIL|eHUs.
42. TInacToBble BOABI.
43. KosddurieHTs! HeTe-, BOAO- U Ta30HACHILLEHHOCTH.
44. OCHOBOII0J/IOXKHUKU He(pTera3oBou ruJjpoMeXaHuKH.
45. I'nnoTessl IPOUCXOXKAEHNS yTIeBOJOPO/IOB B 3eMHOM KOpe.
46. Bupl JI0BYILIEK yT/IeBOJOPOOB.
47. Ilonsitve MofenvpoBanusi. Buzibl MogenvpoBaHus. CxeMaTusarusl.
48. Tunbl Mogenel (CTaLlMOHApHbIe, HeCTallMOHAPHbIE; OJJHO, - IBYX- U TPeXMEpHbIe —
TIpUMepBI).
49. Teopus punbTpauuu. 3akoH A.Jlapcu.
50. Mogenu ¢uronsoB (10 CTeleHd CKMMaeMOCTH, FeMO- U reTepOoreHHble, HbIOTOHOBCKYE U
HEeHbIOTOHOBCKHeE).
51. Mopenu KoJIJIeKTOpOB (reoMeTpUUeCKre peasibHble: TIOPOBbIe, TPELMHHbIe, CMelllaHHbIe;
W/ieav3vupoBaHHble: (MKTHBHBIN U W/€a/IbHbIN TPYHT).
52. YpaBHeHue HepaspblBHOCTH H.Dunepa.
53. I'panuipl npuMeHUMocCTH 3akoHa JJapcu. KBaspaTnunelii 3akoH KpacHononbsckoro. Ynciio
PeitHoBACA.
54. CkopocTtsb ¢unbTpauu. [Topucras cpesa. [ToTeHiuansHoe qBvkeHue. OrnepaTop Jlamniaca.
55. TpelyHHas cpejia U ee XapakTepucTHKa uepe3 (popmyny Byccrnecka.
56. XapakTepHble 0COOeHHOCTH TPeLUHHO-TIOPUCTON Cpe/ibl.
57. Nedhopmupyemble U HeflehepMUpyeMble KOJIIEKTOPHI.
58. OCHOBHbIE MaTeMaTUUeCKHe ypaBHeHHS], ONMChIBAIOLIMe MPOLIeCChl B cUcTeMe «(JTron-
rOpHasi Iopoga»:
1) 3aKOH COXpaHeHHsI MacChl
2) ypaBHEHUE [ABWKEHUS
3) coxpaHeHHs1 SHEPrUM (MepBbIi 3aKOH TEPMOJMHAMUKM )
KomuecTBo TernioTel QQ, o/IlyyeHHOe CUCTEMOU, U/leT Ha U3MeHEeHHe ee BHYTPeHHelN SHeprun
AU u coBepiiieHHe pabOThI Ha/l BHEIIIHUMU TellaMu A.
Q=AU+A
4) ypaBHeHUs1 ABWKeHUs—3aKoH Jlapcu
5)ypaBHeHUs COCTOSTHUS:
59. Kpaessle ycoBusi. HauasibHble ¥ TpaHUUHBIE YC/I0BUSI.
60. I'paHuLibl BHelIHME U BHyTpeHHUe. ['paHnuHbIe yc1oBUs 1-0ro U 2-0oro poga.
61. Teopust MHOroa3HOM MHOTOKOMITOHEHTHOM (UIbTPALIUU
62. 'omoreHHble 1 retTeporeHHsle cucTeMbl. [ToHATHe (a3bl.
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63. UuceHHble MeTO/bI pellleHUs] TUAPOJUHAMUYeCKUX

3ajau. Llesnu MogenupoBaHus.

64.Cy1IHOCTb MO/IeTMPOBaHUs MPoLecCoB (UIbTPALMK (UIFOK0B B M/1acTax.

65. IIpsiMble akTHUBHBIE U [TACCUBHBIE 3a/jauM.

66. ObOpaTHbIe aKTHUBHBIE U ITaCCUBHBIE 33/]auu.

67. Ilonsitue cucteMsl. CaMopasBHBarOLeCs] CUCTEMBI.

68. CructeMHbIM NOAXOZA K pellieHUr0 3aja4. CxemaTtusauus. Buibl MozgenvpoBaHusl.

69. 'eomeTprueckre Moziesid, MexaHU4YecKre MOZiesId, MO/Ie/Iy, CBSI3aHHble C Ha/lnuueM
JKUKOCTH.

70. TIpupozHbie peXKuMbI 3aiexxeit HeTy U ra3a. OCHOBHBIE TIOKa3aTe/d pa3paboTKy B
rpaduuecKoM IpeJCTaB/lIeHUH.

71. PexxuMbl He(pTSIHBIX 3a/1€XKeli: BOJOHAINOPHBIN, yIIPyTroBOJOHANIOPHbBIN, Ta30HANIOPHBIM,
Pe’XM PacTBOPEHHOI0 ra3a, FPaBUTALMOHHBIN PeXXUM.

72. Pe)KMbl ra30BbIX M ra30KOH/EHCATHBIX 3a/1e)Kel: ra3oBbli, YIIPYroBOJ0ra30HaroOpHbIH,
CMellleHHbIe [TPUPO/IHbIE PEeXKUMBI.

73. VicKkyccTBeHHbIe MeTO/[bl BO3/IeHCTBUs Ha HepTsIHbIe TI1aCThl U MPU3aboiHy0 30HY:

- MeTO/Ibl IO/lepyKaHus IJIaCTOBOTO /laB/leHus (3aBO/IHeHNe, 3aKayka ra3a B ra30ByH0 IIAIKy
T/1acTa);

- METO/Ibl, TTOBBIIIAIOIIYE TPOHULIAEMOCTB T1JIacTa ¥ PH3ab0iHOM 30HBI (COISTHOKUC/IOTHBIE
06paboTky npr3aboiiHOM 30HbI 1171aCTa, TUAPOPAa3PhIB I11acTa U Jp.);

- MeTO/ibl MOBBILLIEHUS He(TeoT/Aauu 1 ra300TJauu 1/1acToB.

74. TpeboBanus K Boge st TTT1/]

75. Mepsl, HarpaB/ieHHbIE Ha MTOBBILIEHUS KauecTBa BOZbl, MCI0ab3yemon B cucteme [1T1/1:
MIPUPO/IHOM BOJIbl, CTOYHBIX BO[,.

IIpumMep 3agaHud:

[Tpumep 3K3aMeHallMOHHOTO OuieTa

1. [ToHsiTHE CTIIOIIHOM Cpe/ibl B MeXaHUKe.
2. YpaBHeHue bepHysiu v ero rpaduyeckoe Tmpe/iCTaBIeHuUe.
3. 3ajava:

Ormpefie/TUTh CKOPOCTD XXKUAKOCTU B TPYOONPOBO/ie 1 PEXXUM eé 1BIKeHHs. Hapy)KHbIl frameTp
250 u TomumHa cre”Hky 10 mM. Pacxop cocrasisier 140M3 /4ac.

[TprMepbI TeCTOBBIX 3a/laHUI:

1. CrinoriHast cpesia — 3to (6osee 1-oro oTeeta):

a. MexaHWJecKasi cucteMa, o0siaziaroriasi 6eCKOHEUHBIM UMC/IOM BHYTPEHHHUX CTeTIeHe
CBOOO/IBI.

. CUCTeMa, B KOTOPOU BCe 3/IeMeHThl UMEIOT OZJMHAKOBbIe CBOMCTBA
. I30TPOITHasi paBHOMEPHO MOPUCTas cpejia.

. CraTuueckoe faByieHue — 370 (1 oTBeT):

. laBneHue, hopMHUpYtollieecs: B POLiecce SKCILTyaTaluu

. IepBOHAava/IbHOe JlaB/ieHHe B I11acTe

. TIPaBUJILHOTO OTBETa HeT.

. BecoBoti (MaccoBbIi) 1 00beMHBIH pacxobl CBs3aHbI (1 0TBET):

. BA3KOCTBIO

. TIJIOTHOCTBIO

. TUIPOTIPOBO/THOCTHIO.

. PexxuMbl ZIBM>KEHUSI TTIOTOKOB (6onee 1 oTBeTa):

. TaMUHaPHBIN, TYpOY/IeHTHBIN, BS3KOTIACTUUHBIN

. JaMUHapHbBIN, TYypOY/IeHTHBIN, KalWUISIPHbIN

. CTallIOHAPHBIM, HeCTallMOHAPHBIN

N W o NP WNH WD NN W
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. @opmyna I1ya3elins no3BossieT onpesfenuTs (1 oTBeT):

. CKOPOCTb JIBW)KEHHsI TTIOTOKa

. KO3(p(pULIMEeHT yrpyroeMKOCTH T/1acTa

. KO3((ULIMeHT rMpaB/IuyecKoro COpOTUBIIEHHUS.

. @aKTOopHI, BAUSIOLIME Ha TIOTEPH Hariopa B TpybonpoBose (6osiee 1 oTBeTa):
JUVIMHa, AMaMeTp, pacxo/, XMMUUeCcKUl coctaB Y B, kiumat

. CWJIa TPeHWs], TUaMeTp, PacXoZ, aMOPTH3aLs TPYObI

JUVIVHA, IMaMeTp, pacxo/i, Pe>KUM JIBM>KeHHUs [T0TOKa

. YciioBust, Heobxoaumble st popmupoBanus HI'KM (1 oter):
T/71aCT-KOJIJIEKTOP 0CaZI0UHBIX MOPO/; € YKIOHOM He MeHee 300, MOKpHILLKa
. TIybuHa Kosekropa He meHee 1200 m

. TIJIaCT-KOJI/IEKTOP, TTOKPBILIIKA,

. Kakast cxema rjiockoro moToka n3obpakeHa Ha pucyHke (1 otser):

. IJTOCKOIapasule/ibHast

. TIJIOCKOpaipanbHast

. pasivaabHO-c(hepuueckas._

NWENNWLOANE®»ONE U

6.2.2.1.2 Kputepum oleHUBaHUSA

O11u4HO Xopomo YAOBHeT]ZopHTem)H HeypoBiieTBopuTe/1IbHO
6onee 80 GanoB 60-80 6an1oB 40-60 6asioB MeHee 40 6anioB

7 OcHOBHas y4yeOHas MTepaTrypa

1. bacuues K. C. [Tog3eMHas ruipoMexaHuKa [ D/1eKTpoHHbIN pecypc] : yueOHoe rocobue / K.
C. bacnues, . H. Kouuna, B. M. Makcumosg, 1993. - 416.

2. ImutpueB H. M. BBefieHre B TIO3eMHYIO TUPOMEXAHUKY : yueOHOe mocobue st
MO/ITOTOBKY OaKaslaBpOB M MarvMcTpoB 110 HarpaeyieHuto 553600 "HedTerazosoe geno”
cneransHocT 090800 "BypeHue He(TSHBIX U ra30BbIX MeCTOpoxaeHuit" ... / H. M. [IMuTpues,
B. B. Kagert, 2009. - 269.

8 lonostHUTE/TbHAs yueOHasi IUTepaTypa U CipaBoOYHast

1. l'mmarygunoB I1I. K. ®usnka HedTSHOTO 1 Ta30BOr0 M/1acTa : yueOHUK [/isl By30B I10
crieLaabHOCTH "TeXHO/IOTHs U KOMIUIEKCHAsi MeXaHU3alusl pa3pab0TKH HePTSHBIX U Ta30BbIX
Mectopoxxgenun" / 1. K. I'mmatygunos, A. U. IlIupkosckui, 2014. - 310.

2. OnnaHckuid. InkeHepust Hedrera3oBoii 3anexu. T. 1 : Hedrerasosas 3aexs U ee 3yueHue
10 CKBayKUHHBLIM JlaHHBIM, 2001. - 287.

3. IoazemHast rupoMexaHuKa : yueb. asisi crierjuanbHocTH 130603 "Papab. u skcrutyararust
He(TAHBIX U ra3oBbix MecTopoxkaeHuii"... / K. C. bacuues [u fp.], 2006. - 488.

9 Pecypcol cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuonanbHbIe 6a3bl JAHHBIX

11



1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTHUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHeIlHaTU3MPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. CBobozHO pacripocTpaHsieMoe TTporpaMMHoe obecrteueHre Microsoft Office
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIUIUITHHBI
1. TIpoektop EPSON EB-X31

2. I0CKa ayAUTOpHast
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