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1 MNepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yYyeHUs no gucumnnuHe "vapomexaHuka", COOTHECEHHbIX
C NNaHupyeMbiMM pe3yribTaTaMn OCBOeHUsi obpa3oBaTenbHON NporpaMmmbl

OcBoeHMe AnCUMnUHBLI HanpaBreHo Ha hopMUPOBaHUE:

obLenpodeccnoHanbHbIX KOMAETEHLMWIA:

OlK-18 - CnocobeH yyacTBoBaTb B MCCreaoBaHUAX OOBLEKTOB npodheccMoHanbHOW AeATenbHOCTU U KX
CTPYKTYPHbIX 3MTEMEHTOB.

Pe3ynbTaThl 06y4yeHUs No AUCUUNIIMHE ONpeaensioTCA MHANKaTOpaMy AOCTMXKEHUA KOMMNEeTeHLUN

UHaukaTop(bl) MOCTUXKEHUSA:

YyacTByeT B UCCNEAOBaHUSX MalUUH, MEXAHW3MOB, YCTPOMCTB U UX 3MIEMEHTOB, @ TaK K€ MacCUBOB FOPHbIX
nopog.

Pe3ynbTaTtbl 06y4eHus No AUCLUMUNINHE:

3HaeT: NopsiAoK pacyeTa xapakTepucTuk ceTu 1 Boibopa Hacoca.

YMeeT: onpefensTe pexum OBWKEHUS XUOKOCTU; pacCyuUTbiBaTb MOTEPU Haropa Mnpu ABWKEHUWU XKUOKOCTU;
onpenensiTb NapameTpbl UCTEYEHUS KUAKOCTU Yepes OTBEPCTUS U HACaaKu.

BnageeT: HaBblkamMy onpefeneHnsi OCHOBHbIX NapamMeTpOB rMOPaBIMHYECKON CUCTEMbBI: pacxoda >XUAKOCTU U
Hanopa.

2 MecTto gucumnnuHsbl "TugpomexaHuka” B cTpyktype OMOI cneunanuteTta

[nsi ocBOEHWUs OWCUMNIVHBI HEOBXOAMMbI 3HAHWS YMEHUSl, HaBblKM U (MNK) ONbIT NPOGECCUOHANbLHOWN
OEeATENbHOCTW, MONyYeHHble B paMKkax MW3yvyeHus cneaywowmx gucumnnuH: «UMHdopmatuka», «MaTematukay,
«TeopeTuyeckasn mexaHuka», «Puankar.

OvcumnnuHa Bxogut B bBrnok 1 «Oucumnnuubl (mogynu)» OFOM. LUenb AvcuvnnuHel - nonydYeHune
06y4aloLWUMNCS 3HAHUIW, YMEHUI, HaBbIKOB U (MNK) onbiTa NpodeccroHanbHON AeATeNbHOCTU, HeOOXoAMMBIX ANS
dHOpMUPOBaHMA KOMMETEHLMIN, YKa3aHHbIX B MyHKTE 1.

3 06bem paucumnnuHbl "I'mppomexaHuka" B 3a4yeTHbIX eAMHMLAX C YyKa3aHMeM KomnuyecTtsa

aKafieMM4ecKuUx 4acoB, BbiAerNeHHbIX Ha KOHTaKTHYI pab6oTy oGy4atowmxcs ¢ npenogaBaTtenem (no Buaam
3aHATUN) N Ha camocTosATeNbHYH paboTy obyvarowmxcs

Ob6wasa TpyaoeMKoCTb AncumnnuHbl "MapomexaHnka" coctaBnseT 4 3a4eTHbIX eguHnubl, 144 yaca.

KonuuectBO 4acos
®dopma o6yyeHus oo 30 030
Kypc 3/CemecTtp 6
Bcero yacos 144
KoHTakTHas pa6oTta o6yyvalowmxcs ¢ npenogasaTtenem (no BMAam y4eGHbIX
3aHATUN):
AyauTopHas pabota
Jlekuyuu 8
JlabopamopHbie 3aHamusi 10
lpakmuyeckue 3aHIMUs
BHeayautopHas pabota
WHAusudyanbHas paboma c npenodasamenem:
KoHcynbmauusi u uHble gudbi y4ebHoUl dessmensHocmu
CamocTtosiTenbHas paborta 90
dopma NpomMeKyTOHYHON aTTecTauum 9K3aMeH

4 CopepxxaHue gucumnnuHbl "MmapomexaHuka", CTpyKTypupoBaHHoe no pasagenam (temam)

4.1. JleKUMOHHbIe 3aHATUA

Pasgen aucumnnuHbl, TeMbl NEKLUA U X coaepxaHue TpyaoeMKocTb B Yacax

(0]0) 3¢ | 03¢

1. OcHoBHbIe hu3nyecKkme CBOMCTBA XUAKOCTEN U ra3oB. 1
OTnnunTeneHble 0COBEHHOCTU PasnnYHbIX COCTOSHWIA BeluecTB. Cunbl, AeNCTBYOLWME Ha
XungkocTtb. laBnenHve B xngkoctu. OCHOBHbIE CBOMCTBA XWAKOCTEN W rasos.




2. 'mapocTaTumKa. 1
mopoctatnyeckoe paBneHne wn ero cBouncTBa. OCHOBHOE YypaBHEHME TMAPOCTaTUKU.
OuncbdepeHumnanHble ypaBHEHUS PaBHOBHCUSA XUAKOCTWU. PelueHne auddepeHumanbHbiX
YpaBHEHWI paBHOBECUS XXUOKOCTM AN psifa YaCTHbIX Cryyaes.

3. KuHemaTtuka XugKkocTu. 0,5
Obwue nonoxeHus un onpegenexHvs. Pacxon. YpaBHeHue pacxoga [BuKeHue XuAKow
yacTuubl. [OHATME O BMXPEBOM U NOTEHUMAnbHOM [ABWXKEHUU. YCKOPEHWE >KUOKON
YyacTuubl.

4. OnHamMunka HeBSI3KOW XXUAKOCTH. 0,5
YpaBHeHne  bBepHynnu  Ona 3nNemMeHTapHOW  CTPYWMKM  mnaeanbHOW  KUOKOCTW.
OunddepeHumansHble ypaBHEHNS ABUXEHUS HEBA3KOWN XXMAKOCTU.

5. AMHaMKKa BA3KOMW XUOKOCTH. 1
HanpsieHns B ABVXYLLENCA BA3KOM XNAKOCTW. YpaBHeHue bepHynnu ans notoka. Obwne
CBeeHUs O rapaBINYECKUX MOTEPSX.

6. PeXMbl ABMXEHUS XKNWOKOCTHU. 1
Teopus nogobusa rmapomexaHn4eckmx NpPoLeccoB. Pexunmbl Te4eHns Xunakocten B Tpybax.
OnbiTel PeliHonbaca. llamnHapHoe 1 TypOyneHTHOe TeYeHue.

7. HanopHoe Te4yeHue B TpybGax. 1
Teopusi naMUHapHOro TeYeHus B Kpyrnbix Tpybax. [ByxcrnoviHasi Mogenb U OCHOBbI TEOpUX
TypOyneHTHOro pexuma aswxeHus. TypOyneHTHoe TeYEHME B LLEPOXOBaTbIX Tpybax.

8. WUcteuyeHue xuakocTn yepes oTBepcTUS WM Hacagku lVicteveHve 4vepes Mmanoe 1
OTBEPCTME B TOHKOW CTEHKE NPV MOCTOSIHHOM Harmope. VcTeyeHue yepes Hacagku npu
nocTosHHOM Hanope. CBoboAHbIe rMapaBnMyeckne CTpywm.

9. 'mpgpaBnuyeckumn pacyeT TpyoonpoBoaoB. 1
MpocTon TpybonpoBoA MNOCTOSIHHOrO ceyeHus. CoeaMHEHWs MpoCTbIX TPyGoMpoBOAOB.
TpybonpoBoaHblE CUCTEMBI C HACOCHOWN NOAaYemn XXMOKOCTU.

WTtoro 8

4.2. labopaTopHble 3aHATUA

HanmeHoBaHue paboTbl TpyaoemKkocTb B
yacax

(0]0) 39 (OX]0)

JNaGopatopHas pa6oTa 1. OnpegeneHve BA3KOCTM Macen 1 Ux MaeHTUgMKaums.

JlabopaTopHas pabota 2. ViccnegoBaHue ypaBHeHust bepHynnu.

JNlaGopatopHas pa6ota 3. MiccnegoBaHue pexxMMoB ABWKEHMS! KUOKOCTY.

NN NN

JlabopaTopHasa paboTta 4. QkcnepvMeHTanbHOe oNpeaeneHne NoTepb Hanopa Ha MeCTHbIX
conpoTmnBeHNAXx.

JlabopatopHasa paboTta 5. OkcnepumeHTanbHOe OnpederieHne noTepb Hanopa Mo AnvHe 2
TpybonpoBoaa, onpegenexve koacdpduumeHTta dapcu.

JlabopatopHasa paboTta 6. V3yyeHne CMMOBOro B3avMOAEWCTBUSI HE3ATOMSIEHHOW CTpywu -
Yyepes Hacagok Ha MexaHUYeckKyto nperpagay.

JNaGopatopHas pa6oTa 7. MccnegosaHue pexkxumoB paboTbl HACOCHOW YCTaHOBKM. -

NaGopatopHass pabGoTa 8. W3ydyeHue ruapaBnMYECKUX COMPOTUBIIEHMA MNOTEpb B -
NPOMbILLSIEHHbIX 3NeMeHTaX BOAONPOBOAHbIX CUCTEM TPOWHWMK, OTBOA.

WToro 10

4.3 CamoctositenbHaa paboTa CcTyAeHTa U nepevYeHb Yy4yebOHO-MeToaM4vecKoro obGecneyeHus AnNA
camMocCTosiITeNIbHOM paboThbl 06y4YaroWKUXCA N0 ANCLUNIIUHE

Bug CPC TpyaooemMKocTb B Yacax

(0] 3¢ 039
M3y4yeHne nutepaTtypbl COrnacHo Temam pasgenoB AMCLUUMIUHBI 64
OdhopmrieHne 0TYETOB MO MPAKTUYECKUM U(Mnn) nabopaTopHbIM paboTam 6
lMoarotoBka K 3aLiMTe OTYETOB NO NPAKTUYECKUM M(Mn) nabopaTopHbIM. 20
Utoro 90




5 ®OoHA OLEHOYHbIX CpeacTB ANA NpPoBeAeHUA MNPOMEXYTOYHOWM aTTrecTauuu oby4yarwmxcsa mno
AucuunnuHe "I'mgpomMexaHuka"

5.1 MacnopT ¢hoHaa oLleHOYHbIX CpeacTB

dopma TekyLLero KomneTeHuuw, NHavkaTop(bl) PesynbTtatbl 06y4yeHns no YpoBeHb
KOHTPONSA 3HaHWi,| opMUpyeMbIE B OOCTUXEHUS ancuunnuHe(moayns)
YMEHWUI, HaBbIKOB, | pe3ynbTaTe 0CBOEHUS KoOMneTeHuun

HeobXoaAMMbIX  |AMCUMNNUHBI (MOAayNns)

ansi
dopMmnpoBaHus
COOTBETCTBYIOLLEN
KOMNeTeHLUn
Onpoc no| OrK-18 YyacTeyeT B| 3HaeT: nopsaokK pacyeTa|BblCOKMI nnm
KOHTPOMbHbIM nccnefoBaHnAX XapakTepuUCTUK CeTM M BblGopa/CPeaHui
BOnpocam mnn MalLLWH, Hacoca.
TECTVpOBaHVe, MEXaH13MOB, YMeeT: onpefenstb  pexum
noaroToska YCTPOWCTB U UXOBWXEHUS XKNOKOCTY;
0T4YeTOB no
MPAKTMYECKMM 3NeMeHTOB, a TaKpaccuuTblBaTb NOTEpWM Hanopa
(NabopaTopHbIM xe MaccuBOB|Npu OBUXEHUN XKNOKOCTY;
pa6otam). rOpHbIX NOpoS. onpenensTtb napameTpsbl

UCTEYEHUS  XWOKOCTM  4epe3
OTBEPCTMS N HAacaOKu.

Bnapeer: HaBblKaMu
onpeneneHusi OCHOBHbIX
napameTpoB rmgpaBnmMyeckon
CUCTEMbI: pacxoda >XWAKOCTU U
Hanopa.

BbiCOKMIA ypoBeHb AOCTUXEHUSA KOMMETeHUUU - KOMMEeTEeHUUs chHOpMMPOBaHa, PEKOMEHAOBAHHbIE OLIEHKU:
OTIMYHO, XOPOLUO, 3a4TEHO.

CpefHuini ypoBeHb AOCTWXEHWUS KOMMETEeHLMU - KOMMNEeTeHUMs COopMUpOBaHa, PEKOMEHOOBAHHbIE OLEHKMU:
XOPOLUO, YAOBMNETBOPUTESBHO, 3a4TEHO.

Hu3kuii ypoBeHb [OCTMXKEHUA KOMNEeTeHUuM - KOMMeTeHuuss He cdopMuMpoBaHa, OLeHMBaeTcst
Hey[4oBNeTBOPUTENBHO UIN HE 3a4TEHO.

5.2. TunoBble KOHTPOJIbHbIE 3aA4aHNA UNTU UHbIe MaTepuanbl

TeKyu_w||7| KOHTPOIb yCcneBaeMoCTu N aTTeCTauMoHHbIe UCNbITaHNA 06yanOUJ,I/IXCF| MoryT ObITb opraHmn3oBaHbl C
ucnons3oBaHuem pecypcos ANOC dunmnana Kysl'TY.

5.2.1.0ueHo4HbIe cpeacTBa NpU TeKyLLeM KOHTpore

TekyLMI KOHTPONb NO TEMaM OUCUMMIUHBI 3aKMNoyYaeTcs B onpoce oby4yatoLmnxcsi No KOHTPOIbHbIM BONMpocam,
3alMTe OTYETOB MO NabopaTopHbIM U(MNKN) NpakTUYeCcKnM paboTam.

Onpoc no KOHMPOJIbHbLIM 80MPOCaM:

[Mpu npoBeaeHnn TekyLero KOHTpons obyyatowmmesa 6yaeT nucbmeHHo, NMbBo yCTHO 3ag4aHo ABa Bonpoca, Ha
KOTOpbl€ OHW AOIMKHBI AaTb OTBETHI.

Hanpumep:

1. B 4yem 3aknoyvaeTcs runotesa CroLHOCTM XUAKOCTU?

2. KakoBa cBA3b AMHAMWYECKOTO U KNHEMATUYECKOTO KOS (ULIMEHTOB BS3KOCTU U UX €OUHULbI U3MEPEHNS?

Kputepumn oueHnBaHus:

- 85-100 6annoB — nNpu NpaBUIIbHOM 1 MONIHOM OTBETE Ha [Ba BOMNpPOCa;

- 65-84 6annos — npu NpaBUIIBHOM W MOMIHOM OTBETE Ha OAMH M3 BOMPOCOB W NPaBWULHOM, HO HE MOJSTHOM
OTBeTe Ha ApYyron U3 BOMpOCOB;

- 25-64 6annoB — npv NpaBuIIbHOM M HEMOJTHOM OTBETE TONbKO HA OAUH M3 BOMPOCOB;

- 0-24 6annoB — Npu OTCYTCTBUM NPaBUIIbHbIX OTBETOB HA BOMPOCHI.

KonnyecTtBo 6annos 0-24 | 25-64 65-84 85-100
LLIkana oueHnBaHmns Heyd | yooBn | xopowo OTNNYHO

lMpumepHbIl NepedeHb KOHMPOJSIbHbIX 60MPOCOE:

Tema 1. OCHOBHbIE (hn3M4eckue CBOMNCTBA XUAKOCTEN U ra3os.

1. B yem 3akntoyaeTcs runoTtesa CnnowHOCTU XUAKOCTN?

2. Yto Takoe NNOTHOCTb XMOKOCTM, OT YEero oHa 3aBUCUT U KaKMMUK eguHULaMK n3mepsieTca?
3. Kakue cunbl OTHOCATCS K MACCOBbIM Y NOBEPXHOCTHLIM?

4. Kakue BMAbl HANPSXXEHUA AEACTBYIOT B XXNOKOCTU?



5. Yto xapakTepHO ANsi CXKMMaeMOCTU >XWOKOCTEW, Kak CBs3aHbl MOAYMb YMNPYroctM u KoachbduumneHT
00BbEMHOro CXXaTus XNaKocTn?

6. YTo Takoe BA3KOCTb XMUAOKOCTU?

7. 3anuwuTe COrnmacHO 3aKOHY BHYTPEHHEro TPeHWsi, OTKPbITOMY HbIOTOHOM, BblpaXKeHue Ans kacaTerbHOro
HanpsPKeHus.

8. KakoBa CBsi3b OMHAMWYECKOr0 W KUHEMATUYECKOro KO3(P(PULUUEHTOB BHA3KOCTWU, KAKOBbl WX €OUHULbI
namepeHuna? Noyemy ykasaHHble BENUYMHBI UIMEKOT UMEHHO Takue Ha3BaHua?

9. MoxXeT nn B NOKOALWENCS XUAKOCTU NPOSIBNATLCA KacaTenbHoe HanpshkeHne? KakoBo OCHOBHOE pasnuuve
TaK Ha3blBaeMbIX HBFOTOHOBCKOM M HEHBLIOTOHOBCKOW XXUAKOCTEN?

10. Yem oTnmyatoTCcsa BA3KOCTHbIE CBOMCTBA XXUOKOCTEN U ra3oB?

11. YT0 Takoe kaBuTauusa? Korga aTo siBNeHNE MOXET BO3HUKHYTb?

Tema 2. M'vgpocTaTtumka.

1. KakoBbl 0COBEHHOCTM HaNPSKEHHOrO COCTOSTHUSA MOKOSILLENCS XXUOKOCTU?

2. KakoBbl OCHOBHble OTNUYUTENbHbIE CBOMCTBA HOPMAarnbHOIO HanpshKeHWs MOBEPXHOCTHbIX Cun B
MOKOSILLIENCSH XXMOKOCTN?

3. TvaopoctaTnyeckoe AaBMNeEHWE - BEKTOPHas UMK cKanspHasi BenuunHa?

4. B Kaknx egnHuuax namepsietca gasneHune? Yemy paBHAeTca aTMocdepHOe aaBreHme?

5. Uto Takoe abcontoTHoe, U3ObLITOYHOE, BaKyymMMeTpuyeckoe aaBrieHve? MoxeT num BaKyyMMeTpuyeckoe
AasneHue ObITb bonblue aTMOCHEePHOro AaBneHns; Unm 6biTb MEHbLLE HYMS; UM PaBHO HYMO?

6. OTnmyaeTcs nu Nbe3omeTpuyeckas BblcoTa OT BaKyyMMETPUYECKOWN BbICOTbI?

7. B Kkakumx cnyyasx nNnocKoCcTb Mbe30METPUYECKOro Hamopa pacrnonaraeTcs Bbllle W Huwke cBo6OAHOMN
NMOBEPXHOCTU MOKOSILLIENCS XNAKOCTU? MoXeT Ny NNOCKOCTb Nbe30METPUYECKOro Hamnopa coBnagatb co cBOOOOHOM
NOBEPXHOCTLIO?

Tema 3. KuHemaTtuka XuakocTu.

1. B yem 3akntovatoTcs 0CO6EHHOCTM CNOCOBOB ONUCcaHUA XXMOKOCTH no JlarpaHxy u no unepy?

2. Yto Takoe nNuHUA TOKa, KAaKOBO €€ ypaBHeHne?

3. Uro Takoe Tpybka TOKa 1 anemMeHTapHas CTpyWKa XuaKoctn?

4. MoryT N1 coBnacTb NMHUSA TOKa U TPAEKTOPUSA OBMXKEHUS YacTuy?

5. [avite onpedeneHne XWBOMO CEYEHWs CTPYWMKW, pacxofa XMOKOCTU U CpedHEen MO XMBOMY CEYEHWIO
CKOPOCTU.

6. B Bumae kako CyMMbl MOXHO NPEACTaBUTb ABWXEHME XMOKOW YacTuubl? KakoBbl pasnuuns BUXPEBOro U
6e3BuxpeBoro (NOTEHLMANbLHOIO) ABMKEHUSA?

7. 3anvwmTe BbIpaXXeHWe Ans YrioBOW CKOPOCTU U ANS €e KOMMOHEHTOB. YUTO xapakTepusyloT NokanbHoe 1
KOHBEKTMBHOE YCKOpPEHUA?

8. Hanvnwwute ypaBHeHMe HepaspbiBHOCTU AN YCTAHOBUBLLUEroCS OBWXXEHUSA HECKMMaeMOoOn U CXUMaeMoun
XNOKOCTU.

9. UYT0 Takoe CMOYEHHbIV NepUMeTP, rmapaBnnyeckuin pagnyc?

10. Kakvne Buabl YCKOPEHWIN COCTaBMSIIOT MOMHOE YCKOPEHUE XMAKOW YacTuubl? HasoBuTe criyyaum, Koraa oauvH
13 BUOB YCKOPEHWUI PaBEH HYIIO.

Tema 4. lnHaMmunka HEBA3KOW KUAKOCTU.

1. Y70 NogpasymeBatoT NOA NMOHATUEM «HEBA3KAS XNOKOCTb»?

2. Kak 3ambikaeTcs cuctema ypaBHeHWU Jinepa Ansd ABMKEHUS HEBA3KOW XMUAKOCTM? Kakue BENUYUHBLI B HUX
W3BECTHbI, a Kakve HeT?

3. KakoB oCHOBHOW cMbICn Npeobpa3oBaHuii ypaBHEHUIN duinepa, BbINOMHEHHbIX [poMekon, n npeacTaBneHns
3TUX ypaBHeHu B hopme, AaHHon pomekon? 3anuwnte ypaBHeHus dunepa — pomekn.

4. Kakon Bua umeeT ypaBHEHUE OABUXKEHUSA HEBSI3KOW XMAKOCTM BAOSb MUHUK Toka?

5. Kak 3anucbiBaeTcs ypaBHeHVWe BepHynnu Ans anemeHTapHOW CTPYMKU HEBSAZKON HECKUMAEeMOW XUOKOCTY,
€CNn N3 MacCOBbIX CUN AeNCTBYET TOMbKO CUNa TSHXKeCTn?

6. Kak usmeHsietcs ypaBHeHne BepHynnu no cpaBHeHWIO C NpeablayLLUMM CriydaeM, ecrv Ha XUOKOCTb MOMUMO
CWIbl TAXKECTN AENCTBYIOT U CUIbl MHEPLMN?

7. Yto Takoe ygenbHas aHeprua?

8. Kakon hmsnyecknin 3akoH BbipaxaeT ypaBHeHve bepHynnu?

9. Yto Takoe nbe3oMeTpUYECKWI, CKOPOCTHOW U MOMHbIM Hanop? Kak oHu M3MeHsATCA no AnvHe (BOofMb
HanpasneHus ABWKEHUA)?

10. CnpaBeanueo nv ypaBHeHue BepHynnu Ha NnHUSX Toka?

Tema 5. InHaMunka BA3KOW KUOKOCTH.

1. KakoBO HanpspkeHHOE COCTOsIHME OBWXKYLLIENCS BSA3KOW XXMAKOCTU? B yem ero otnuume OT HanpspkeHHOro
COCTOSIHUST ABWXKYLLIEACS HEBA3KOMN XNOKOCTN?

2. CnpaBennueo N CBOMCTBO MAPHOCTM KacaTernbHbIX HANPSKeHUA ANt ABVXKYLLENCA BA3KOMW XUOKOCTU?

3. BanuwuTe ypaBHEHWs1 ABWKEHUS BA3KOW XNOKOCTU B HANPsHKEHNAX. 3aMKHyTa N CUCTEMA 3TUX

YpaBHEHUN, CKOMbKO B HEW HEN3BECTHbIX?

4. Kak 3anucbiBaloTCsli HOpMarbHble W KacaTerbHble HAaMnpshKEHUst B OBWKYLLENCS BSI3KOM HECXKMMaeMOMN
Xnakoctn? Yemy oHM NnponopumoHanbHbI?

5. 3anvwmTe ypaBHEHMUS OBWMXEHUS BSA3KOW XXMOKOCTU B HAMNPSKEHWUsIX, BbIAENVB BCE YNEHbI, 3aBUCALLME OT
BSA3KOCTU.

6. [pwu kakmMx ycnoBusax cuctemMa ypaBHeHuin HaBbe — CTOkCa cunTaeTcs 3aMKHYTOM?



7. lepeuncnute rpaHUYHbIE W HavamnbHble YCMOBUS, HeobxoAuMMble ANs MOSyYEHUS YaCTHbIX PeLleHUn
ypaBHeHuli HaBbe — CTokca.

8. 3anuwute ypaBHeHue BepHynnu Ans SneMeHTapHOM CTPYWKW (AN FIMHUKM TOKa) BA3KOM >KWAKOCTW Npu
yCTaHoBMBLUEMCA ABWKXEHUN. Tpyn KakMx YCrOBMAX MOXHO PacnpoCTPaHUTb 3anucb YAENbHOW MOTeHuMarnbHOW
SHEeprun, caenaHHylo Ans aremMeHTapHOW CTPYWKN BA3KOM XUAKOCTM, Ha MOTOK TOWN Xe XNAKOCTU?

9. Kak ocyliecTBnseTca nepexof oT 3anucu yaernbHON KUHETUYECKOW SHepryu AN SrieMeHTapHON CTPYMKU
KyAernbHON KNHETUYECKOW SHEPrMn NPUMEHUTENBHO K paccMaTpMBaeMoMy ABUKEHNIO?

10. MoxeT nn koadpuumneHT Kopuomnuca (KO3dhULNEHT KMHETUYECKOW SHEprnv) ObiTb MEHbLUE eOUHMLbI;
paBeH eauHuue? 3anuwunTe ypaBHeHWe bepHynnu Ans noTtoka npu YCTaHOBMBLUEMCS MIABHO W3MEHSOLWEMCS
ABVDKEHUN BA3KOMN XMOKOCTU.

11. Y70 Takoe rmapaBNNYECKUI YKIOH AN NoToka? 3anvwmnTe BbIPaXeHUs ANS rTMAPaBAMYeckoro yKIoHa.

12. NameHsieTca N yaenbHas SHeprust notoka Mo ANWHE NpU YCTaHOBMBLLEMCH MMaBHO WU3MEHSoLEeMCs
ABWKEHNN BA3KOWN XMAKOCTU (YBENMYMBAETCS, YMEHbLUAETCHA UK OCTAeTCA NOCTOSAHHOW)?

13.B paccmatpvBaeMoM ABWXEHWM MOFyT NU  HanopHas nNWHUA (MWHWS  YOENbHOW  SHepruv) wu
nbesoMeTpuyeckass nuHWA NO  ANIMHE MOTOKa pacnonaratbCa napannensHo Apyr Apyry? Moxetr nnu
nbe3oMeTpuyeckas NMMHUSA GbiTb TOPU3OHTANBLHOW?

Tema 6. Pexxumbl ABMKEHUS XKNOKOCTH.

. N3 kaknx coctaBnsatoLLMX COCTOUT Teopusi NOA0OUSA rMapoMexaHUYeCcKMX NpPoLLeccoB?
. Kakne pasmepbl Ha3biBaOT CXO4CTBEHHLIMU?

. Kakum o6pasom onuceiBaeTcs knHemaTnyeckoe nogobue?

. Uto Takoe anHamnyeckoe nogobune? Kaknmu KputepusiMm oHO BbipaxkaeTca?

. B yem npobnema nonyyeHuns abconTHOrO AUHAMNYECKOro Nogoomsa?

. Cchopmynupyinte p-teopemy.

. Kakvne pexxumbl BMKEHUS XUOKOCTU CYLLECTBYIOT; YEM OHU OTNNYaTCa Apyr oT apyra?
. OnuwmTe onbiThbl PertHonbaca.

. UTo onpegensioT kputnyeckme vmcna PenHonbaca?

10. Kakom u3 pexxMMoB ABWKEHNSA XKNOKOCTU BCTPEYaeTCs Yalle B NpMpoae u TeXHUKe?
11. B yeM 3akntoyaeTcst husmdeckmin cMbicn Yicna PenHonbaca?

OCOoONOODWN =

Tema 7. HanopHoe TedeHune B Tpybax.

1. CornacHo kakol MaTeMaTW4YecKoW 3aBUCUMOCTU OMUCLIBAETCst pacnpeferieHne MeCTHOW CKOpOCTU Mo
CEYEHUNI0 LUNMHOPUYECcKon TpyObl Mpu paBHOMEPHOM FTaMUHAPHOM OBMXKEHUN?

2. Kak cooTHOCATCS MakcumanbHas M CpPefHsAsi CKOPOCTU MpU pPaBHOMEPHOM IaMWHAPHOM [BWXEHWU B
uunuHgpuyeckon Tpybe?

3. Kak pacnpefnenstoTca KacaTerbHbIE HarpshKeHWst Mo cevYeHunto Tpybbl NMpu namuHapHOM paBHOMEPHOM
OBVXXEHUN?

4. KakoBbl 3Ha4eHus1 kKoadhcumumeHTa Kopuonuca (KUHETUYECKOW SHEpPrum) nNpu naMmmMHapHOM U TypOyrneHTHOM
pexmmax ABWKEHWUs B LMNUHApuyeckon Tpybe?

5. OT Kakux BenuuYuH 3aBUcCUT KO3 puumeHT [apcu npu paBHOMEPHOM IaMWHAPHOM [ABWXEHWW B
uunuHgpuyeckon Tpybe?

6. Yto Takoe nynbCcauMOHHbIE CKOPOCTU U MyNbCaUMOHHbIE HanpsbkeHusa? Yemy paBHbl MX OCpeOHEHHbIE BO
BpEMEHM 3Ha4YeHna?

7. B yem paznuuyme ocpeJHEHHOW MECTHOM CKOPOCTM U cpeaHen B JAaHHOM XMBOM CEYEHUM CKOPOCTU?

8. Kakvmu BenmumHamu OObIYHO XapakTepu3ylT MynbCaUMOHHbIE COCTaBMSAIOWMNE MECTHbIX CKOPOCTEn
naBneHnsa?

9. Uemy paBHa OUHaMmMyeckasi CKOpoCTb?

10. B 4eM OCHOBHbIE xapaKkTepHble YepTbl ABYXCIOMHOW MoAenu TypOyneHTHOro notoka?

11. Kak paccunTbiBaeTCs TOMLMHA BA3KOro Noacnosi? 3aBMCUT N TOMLWMUHA BA3KOrO MOACHOS B AaHHOW Tpybe
OT TemnepaTypbl XWOKOCTU? B 3aBUCUMOCTM OT KakuMX OpYrUX BEMUYMH MOXET WUSMEHSATLCS TOrMLIMHA BA3KOro
noacnosa?

12. MNosicHUTe NOHATUSI «TMAPABNNYECKN MMagKas» U «rmapaBnmMyecku Lwepoxosartas» Tpyoda.

13. Kakue 30HbI CONMPOTMBMNEHNS NPU PaBHOMEPHOM TypOyneHTHOM ABWXeHun B Tpybax MOXHO ykasaTb? B vem
pasnuuua Buaa KpUBbIX 3aBUCMMOCTM KoadpdumumeHta [Oapcu ot uucna PenHombaca M OT OTHOCUTENBHON
LLIepOXoBaToCTM B Tpybax C paBHO3EPHUCTOM LUEPOXOBATOCTbIO M B Tpybax NPOMBILLNIEHHOrO W3roTOBMEHUS C
€CTECTBEHHOM LLIEPOXOBaTOCTbIO?

Tema 8. VcTeyeHue xunakocTu Yepes OTBEPCTUS U HACaOKW.

1. 3anuwunTte copmynbl ANS CPeAHEe CKOPOCTU B CXKaTOM CeYeHUWM U ANs pacxoda Mnpu UCTeYeHun Yepes
Marioe He3aTomnsIEHHOe OTBEPCTUE C OCTPOW KPOMKOM.

2. MoxeT nu ko3 PULMEHT CKOPOCTU ObITb MEHbLLE EANHWLbI, PaBEH eAnHULE UK Bonblue eaAnHULBI?

3. NameHsitoTca Ny 3HadeHus KoadhdumumeHTa pacxoda npu UCTEYEHUM Yepes 3aTonsfieHHble OTBEpPCTUst Mo
CpPaBHEHMIO C HE3ATOMMEHHBIMU?

4. Y10 HasbiBaeTCs BHELIHUMM UUIMHAPUYECKMM HacagkoM? Kakve sBneHusi oObACHAT ero MoBbILEHHYH
NPOMYCKHYI0 CNOCOBHOCTL MO CPaBHEHWIO C MarbiM OTBEPCTUEM C TOHKOW KPOMKON?

5. Kak 3aBuUCAT pacyeTHble KOAULNEHTLI NPU NCTEYEHNN Yepes pasnnyHble Hacagku oT ymcna PenHonbaca?

6. Kakue gonyLieHus NpuHSATLI NPy PacCMOTPEHUN UCTEYEHUST XKUAKOCTM NPU NepeMeHHOM Hanope?

7. BnusiloT N reomeTpuyeckMe napamMeTpbl COCYAOB Ha KOHEYHble pe3ynbTaTtbl pacyeta? Ecnv BnusioT, To
Kakne UMEHHO 1 Kakmm obpa3om?

8. YT0 HasbIBalOT CBOOOAHON MMOpaBIIMYECKON CTPyen?



9. KakoBa CTpykTypa He3aToMneHHoM CBOGOAHOM CTpyn?
10. Kak onpegenseTcs cuna AeNCcTBUsi MOTOKA CTPYU Ha CTEHKY?

Tema 9. M'mapasnuyeckuii pacyeT TpybonpoBaoB.

1. Yto Takoe npocton Tpybonposoa? B uem pasnuuve mexagy rmapaBriMY4eckM AMWHHBIM U KOPOTKUM
Tpybonposogamun?

2. Kakve oCHOBHble 3ajauyv peLlarTCs Mpu pacyeTax YCTaHOBMBLUErOCS HamoOpHOro ABWXEHUS B NPOCTbIX
TpybonpoBogax?

3. Ha ocHoBe Kkaknx ypaBHEHWI peLuatoTcs yka3aHHbIe OCHOBHbIE 3ada4vmn?

4. B kakom Buae 3anvcbiBaeTca hopmyra Ans pacxoga npy pacyetax rmapasnnyeckv AnnHHoro Tpybonposoaa
npy yCTaHOBUBLLEMCS HAMOPHOM ABMKEHUM? Kak yuuTbiBalOTCA NPy 3TOM MECTHble NOTEpPU Hanopa WU CKOPOCTHbIE
HanopbI?

5. B cBs3n ¢ yem B hopMynbl ANA pacxoda M ANA Hanopa BBOAATCHA NOMpPaBoOYHble KOIdUUMEHTbI? Kak
onpefennTb, HYXXHO N NPUMEHATb YKa3aHHble KOA(PDULIMEHTLI?

6. Kak 3aBMCUT M3MeHEeHWe NoTepb Harnopa B kBagpaTU4HOM 06nacT CoOnpoTUBMEHNS OT U3MEHEHNS AnameTpa
Tpybonposoga npu ocTasnbHbIX HEM3MEHHbIX MapameTpax?

7. B yem rmgpaenuyeckne ocobeHHocTu paboTbl TpyboNpoBOoAOB M3 MOCeAOoBaTeNbHO UM M3 napannenbHO
coeanHeHHbIX TPy6? Kak yunTbiBatoTCA Npu pacyete 3aTux Tpybonposoaos obnactu conpotnsneHnn?

8. Uem xapaktepeH rngpasnuueckuin yaap? Kakve OCHOBHbIE MPUYMHBI MOTYT MPUBECTU K BO3HWKHOBEHWIO
rmapasnuyeckoro yaapa?

9. Kakve ponyweHus npuHMMaroTca nNpu pacCMOTPEHUN MMAPaBMYECcKOro yaapa npyv MrHOBEHHOM 3aKpbiTuM
3aTBOpa B Tpybonposoae?

10. Kak npumeHseTca TeopemMa 06 M3MEHEHMM KOnu4ecTBa [ABWXEHWUS MNpu BbIBOAE 3aBMCMMOCTW Ans
onpegeneHns NoBblLLEHNS AaBMNeHNs

B TpybGonpoBsoae npu rmapasBnnyeckom yaape n MrHOBEHHOM 3akpbiTiM 3aTBopa?

11. Kak n3meHsieTcs AaBneHne B pasfuyHble MOMEHTbl BPEMEHW M B PasfUYHbIX CEYEeHUSX MO AfuHe
TpybonpoBoga npu MrHOBEHHOM 3aKpbITUM 3aTBOPA, KaK B 9TOM Crlydae U3MEHSIIOTCA CpegHUe CKOPOCTM MO XMBOMY
ceyeHno?

12. KakoBbl 0CO6EHHOCTU AnarpaMmMbl U3MEHEHUSA AABMEHUIA B pas3nNunyHbIX CeYeHnsix Tpybonposoaa no AnvHe,
€CInK 3aKpbITMe 3aTBOpPa NPOM3OLLIIO MIHOBEHHO?

13. OT kakuMx (pakTOpOB 3aBUCUT MOBbILWEHWE [AaBfieHNA NpuM MIHOBEHHOM 3aKkpbiTun 3aTeBopa (npu
rmapasnvM4yeckoM yaoape)?

14. OT Kaknx pakTOpOB 3aBUCUT CKOPOCTb pPacnpoCTpaHeHWst BOMNHbI r’MapaBnnyeckoro yaapa B Tpybonposoae?
3anuwwnte dopmyny AN yKasaHHOW CKOPOCTU.

15. OpuHakoBa nM MpW NPOYMX PaBHbIX YCMOBUSAX CKOPOCTb PacnpOCTPaHeHWs YAapHOW BOMHbI B
TpybonpoBoae, M3roTOBIEHHOM W13 CTanu u U3 xenesobetoHa?

16. Kak BnusieT Ha CKOPOCTb pacnpoCTpaHeHUs yaapHOW BOMHbI Hanuyne Bo3gyxa B Boge (Mnv B XUAKOCTU) U
Hanu4ve TBepAbIX YacTuUL, B XXUAKOCTU?

Omyemsi no 1abopamopHbLIM U (unu) npakmu4vyeckum pabomam (Gasee emecme - pabombl):

Mo kaxpon paboTe obyvarwmecs camocTOSATENbHO OOPMIAT OTYETbl B TeTpagsdx WM Ha B BuAE
OTAEeNbHOro AOKyMeHTa Ha nuctax A4 CoaepxaHue oTyeTa:

1.Tema paboTbl.

2. 3apgaun paboTbl.

3. Kpatkoe onucaHue xoaa BbINONHEHNs paboThbl.

4. OTBeTbl Ha 3a4aHnsa WU NOoMyYeHHble pe3yrnbTaTbl N0 OKOHYaHUW BLIMONHEHUS paboThl (B 3aBMCUMOCTU OT
3a4a4, NOCTaBMEHHbIX B M. 2).

5. BbiBoabl

Kputepumn oueHnBaHus:

75 — 100 6annoB — Npu packpbITUK BCEX pa3denoB B NONHOM obbeme

0 — 74 6annoB — Npu pacKkpbITUK He BCeX pa3aenos, nMbo npy oopmreHnm pasgernos B HEMOMHOM o6beMe.

KonnyecTtBo 6annos 0-74 75-100

LLikana oueHnBaHus He 3a4yteHo | 3ayteHo

Mpoueaypa 3awmTbl 0OTYETOB MO paboTe:

OueHOYHbIMM cpeacTBaMy Anst TEKYLLEero KOHTPOMsS MO 3aluTe OTYETOB SABMSAKOTCS KOHTPOSbHbIE BOMPOCHI.
Obyuatowmmesa 0yaeT yCTHO 3a4aH0 [Ba BOMPOCA, HA KOTOPbIE OHU AOSMKHbI AaTh OTBETHI.

Hanpumep:

1. Kakue pexvmbl ABWKEHMS KUAKOCTU CYLLIECTBYIOT; YEM OHU OTNMYaKOTCS ApYyr OT Apyra?

2. Onuwwute onbiTbl PeHonbaca.

Kputepum oueHnBaHums:

- 85-100 6annoB — npu NpaBMiLHOM 1 NMOSIHOM OTBETE Ha ABa BOMPOCa;

- 65-84 6annoB — npu NpaBuUiILHOM U NMOSIHOM OTBETE HA OAMH U3 BOMPOCOB M NPaBUIIbHOM, HO HE MOSIHOM
OoTBeTe Ha ApYyron nu3 BOMpoCoB.;

- 25-64 6annoB — Npu NpaBuUiIbHOM U HEMOSIHOM OTBETE TOMbKO Ha OAMH U3 BOMPOCOB;

- 0-24 6annoB — Npu OTCYTCTBUM NPaBWITbHbIX OTBETOB Ha BOMPOCHI.



KonnyecTtBo 6annos|0-74|75-100| 65-84 | 85-100

LLikana oueHnBaHuA |Heya| yaoBM [XOPOLLO|OTIMYHO

5.2.2 OueHoO4Hble cpeACcTBa NPU NPOMEXYTOUYHON aTTecTauum

dopmoMi  NPOMEXYTOYHOW aTTecTauuer SBMASETCA 3K3aMeH, B Mpouecce KOTOPOro onpefensercs
chOopMMPOBAHHOCTL 0603HaYeHHbIX B paboyern nporpamme KOMneTeHLUMIA.

lMpn npoBedeHnn nNpOMEXYTOYHOW artTecTtauum obydaowmmcs Oyaet B3AT OGunet, B koTopoMm OyayT
npeacTaBneHbl ABa BONpoca Ha KOTopble CTYAEHT AOMKEH AaTb OTBEThI.

Kputepumn oueHnBaHusA npy oTBETE Ha BOMNPOCHI:

- 85-100 6annos — nNpu nNpaBubHOM 1 NONHOM OTBETE Ha ABa BOMNpOCa;

- 65-84 6annos — Npu NpaBUIbLHOM W MOMHOM OTBETE Ha OAWH U3 BOMPOCOB W MPaBUIIbHOM, HO HE MOSTHOM
OTBETE Ha [pYrov U3 BOMPOCOB;

- 50-64 6annos — npv NpaBuIIbHOM U HEMOSTHOM OTBETE TOMBbKO Ha OAUH M3 BOMPOCOB;

- 0-49 6annoB — Npun OTCYTCTBUM NPaBUIbHbIX OTBETOB Ha BOMPOCHI.

KonnuecTtBo 6annos | 0-49 |50-64| 65-84 | 85-100
LLkana oueHnBaHus |Heyn [yOOBM|XOPOLLO| OTAUYHO

OK3amMeHaLMOHHbIe BONPOCHI:

OCHOBHbIE hn3n4eckme CBOMCTBA XUAKOCTEN 1 ra3os.

Cwvnbl, AENCTBYHOLLME HA XUOKOCTb. [TNOTHOCTU pacnpeneneHnst HanpsbKeHUI B XKUAKOCTHU.
'mapocTaTnyeckoe AaBNeHNE B XXMOKOCTU U €r0 CBONCTBO.

OcHoBHOE ypaBHeHMe rmgpocTaTtukun. 3akoH Mackans.

OnddepeHunanbHbie ypaBHEHNSI PABHOBECUS XXMOKOCTU U UX PELLEHNS ANS pPsiia YaCTHbIX Cry4Yaes.
KnHematuka xunagkoctn. MeTtog dunepa onucaHust ABMXKEHUS XuakocTu. Pacxoa. YpaBHeHne pacxoga.
[vHamvika HEBA3KOM XNAKOCTW. YpaBHeHne bepHynnu ans anemMmeHTapHOW CTPYWKN naeanbHON XUAKOCTY.
eomeTpuyeckmin n aHepreTYecknii CMbIiCn ypasHeHus bepHynnu.

OnddepeHumansbHble ypaBHEHNS OBMKEHNSA HEBA3KOMW XUAKOCTU.

10. AndbpbepeHumansbHbie ypaBHEHNS OBWKEHNSA HEBA3KOW XUAKOCTU B hopMe ['pomeku.

11. YpaBHeHue bepHynnu ans anemMeHTapHon CTPYNKM HEBA3KOro rasa.

12. InHaMunKa BA3KOM XMAKOCTU. HanpskeHus B ABUXKYLLENCS BA3KOMW XXUOKOCTU.

13. AndpepeHumanbHble ypaBHEHUS OBUXEHUS BA3KOW XUOKOCTU B HAMPS>KEHNSIX.

14. YpaBHeHus HaBbe-CTokca.

15. YpaBHeHue bepHynnu ans anemMmeHTapHOW CTPYWKN BA3KON XUAKOCTU NPU YCTaHOBUBLLEMCS OBUKEHUN.
16. YoenbHasa sHeprus NoToka Bs3KoM xuakoctu. KoagdumumeHT Kopuronuca.

17. YpaBHeHue bepHynnu anst notoka npu yCTaHOBUBLLEMCS ABUXEHUMN BSA3KOW XMOKOCTU.

18. O6wume cBegeHNs O rMAPaBIINYECKUX NOTEPSX.

19. Teopusi nogobusi rMApPOMEXaHNYECKNX MPOLLECCOB TEYEHMWS XKUOKOCTU.

20. Pexxumbl apmxkeHuns xugkocTtn. Yucno PenHonbaca.

21. TypbyneHTHOEe Te4YeHNEe B LLEPOXOBATLIX TPyHax.

22./cTeyeHune xunaKkocTn Yepes oTBEPCTUS U Hacagku. dopmyna pacxoaa.

23.0cHoBbI Teopuu unbTpaumm.

24 .'pyHTOBBIE BOAbI 1 NX ABWXKEHWEe. 3akoH Japcu.

25.[iIndbbepeHumanbHble ypaBHEHNUS OBUKEHUS TPYHTOBbLIX BOA.

26.B3anmopencteue Ten ¢ NOTOKOM XUAKOCTU

27. T'wapaBnu4yecknii pacyeT Tpy6onpoBoaoB.

28.TpybonpoBogHas cuctema C HACOCHOW NoJaYen XXUaKocTu. XapakTepucTuka ceTu.

29. N'pgpaenuyeckun yaap B Tpybax. ®opmyna »KykoBcKoro.

30. BeicoTa BcacbkiBaHus Hacoca. KaBuTaums.

N~ wWN PR

5.2.3. MeToanyeckue maTtepmansl, onpeensiowme npoueaypbl OLleHUBaHUA 3HAHUW, YMEHUI, HaBbIKOB
1 (unn) onbiTa AEATENLHOCTU, XapaKTepusyrLue 3tanbl GOPMMPOBaAHUSA KOMMNETEHLMN

Mpy npoBegeHNM TekyLLero KOHTPOSSi N0 TeMaM B KOHLe 3aHsTUsA oby4atomecs youpatoT BCce NUYHbIE BELy C
y4ebHOM mebenu, OoCTalT NUCTOK YMcTonm Bymarn u pyyky. Ha nuctke Gymaru sanucbiBatotcss ®amunus, s,
OTy4ecTBO, HOMEP PNkl 1 AaTa npoBedeHns onpoca. [lanee npenopgasBaTens 3agaeT ABa BONPOCa, KOTOpPble MOryT
ObITb, KaK 3anncaHbl Ha NUCTke Bymarun, Tak U HeT. B TeyeHne nNaTv MUHYT oByvaroLmecs JOMKHbI AaTb OTBETHI Ha
3aaHHble BOMPOCHI, NPV 3TOM WCMONb30BaTb NOOYK MeyvaTHYl0 M PYKOMUCHYI MNpOAYyKUMI0, a Takke nobble
TeXHMYeckue cpeacTtBa He ponyckaeTcd. 1o uMcTeyeHuM yKa3aHHOrO BpEMEHVM NUCTbl C OTBETaMW CAakTCs
npenofaesaTento Ha MpoBepKy. PesynbTaTbl OUeHMBaHMA OTBETOB Ha BOMPOCHI [OBOAATCA [0 CBeAeHUs
obyyarLwmxca He no3aHee Tpex y4ebHbIx AHel nocne aatbl MPOBEAEHNUs onpoca.

Ecnn obyvarowminca Bocnonb3oancs nobor neyaTtHOW MMM PYKOMMCHOWM MnpodyKumen, a Takke nobbiMu
TEXHUYECKMMM CpeaCcTBaMu, TO ero OTBETbI Ha BOMPOCH! HE NPMHMMAalOTCS 1 eMy BbicTaBnseTcs 0 6annos.

Mpn npoBedeHWM TeKyLlero KOHTPOMS MO MPakTUY4eCKUM wunvM nabopaTopHbiM 3aHATUSM obydatolmecs
npeacTaBnsIoT OTYET Mo NpakTM4eckow unm nabopatopHon paboTe npenogasaTento.

3awmTa oT4ETOB NO NPAKTUHECKUM N nabopaTopHbIM paboTam MOXeT NPOBOANTLCS Kak B MUCbMEHHOW, Tak 1
B yCTHOM c¢opme. [Npy npoBedeHUn TeKyLlero KOHTPONSA MO 3aliuTe oT4yeTa B KOHLE CMeAyloLlero 3aHATUS Mo
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npakTudyeckomy unu nabopaTtopHomy 3agaHuio. [Mpenogasatens 3agaeT ABa BOMpoca, KOTopble MOryT ObiTb, Kak
3anuncaHbl, Tak u HeT. B TeyeHne nATM MUHYT obyyarowmecs AOMKHbI AaTb OTBETHI HA 3a4aHHble BOMPOChHI, NPU 3TOM
ucnosnb3oBaTb NOOYI0 MevaTHyl W PYKOMUCHYIO MNPOAYKUMIO, a Takke nobble TexHWveckne cpencrtea He
ponyckaeTtca. Mo ncTevyeHnn ykasaHHOro BPEMEHW NUCTbl C OTBETaMu CAAlTCHA npernofaBaTento Ha MNpPOBEpKY.
PesynbTaThl OLleHVBaHMA OTBETOB Ha BOMPOCHI Cpasy AOBOAATCA A0 CBeAeHMs obyyatomxcs.

O6y4yatowmncs, KOTOpbIn He MpoLlen TeKyWwuin KOHTporb, 06s3aH nNpeacTaBuUTb Ha  MPOMEXYTOYHYIO
aTTecTauMio BCe 3aJO0IDKEHHOCTM MO TEeKyLleMy KOHTPOMIO M MPOWTU NPOMEXYTOYHYIO aTTecTaumio Ha obLymx
ocHoBaHusx. MNpoueaypa NpoBeAeHNs NPOMEXYTOYHON aTTecTaLMmn aHanormyHa npoBeAeHUI0 TEKYLLLEro KOHTPOSS.

6 Yye6GHO-MeTOAMYECKoe obecneyeHne
6.1 OcHoBHas nuTepaTtypa

1. KysHeuos, B. B. l'mapomexaHvka n OCHOBbI rmapaBnvku (TeopeTUdecknii Kypc ¢ npumepamm npakTu4eckmx
pac4yeToB: y4ebHOe nocobue Ansa CTyaeHTOB BY30B, OOy4aloLLMXCs NO HanpaBneHNsaM NoAroToBKM (CneumanbHOCTSM)
"TopHoe geno" n "®uanyeckne npoLeccbl ropHoro unu Hedterazosoro npoumssogctea” / B. B. KysHeuos, K. A.
AHanbeB; ®I'BOY BIMO "Kysbac. roc. TexH. yH-T um. T. ®. lopbayesa". — Kemeposo : Usgatenbcteo Kyal' TY, 2013. —
266 c. — (YuebHukn Kyal'TY). — URL: http://library.kuzstu.ru/meto.php?n=91200&type=utchposob:common. — TekcT:
HEenoCcpeaCTBEHHbIV + 3MEKTPOHHBIN.

2. TwopomexaHuvka, rmapaBrivMka, MexaHuKka >XWUOKOCTM W rasa: nabopaTopHbI MPakTUKyM AONs CTYAEHTOB
TexHuyeckmx cneymnansHocTen / B. B. Ky3sHeuos, K. A. AHaHbeB, A. H. Epmakos, 0. B. [lpo3geHko; MuHuctepcTteo
Hayku u Bbicluero obpasoBanus Poccuinckon ®egepaumm, Kysbacckmin rocyfapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
um. T. ®. lNopbayesa, Kadegpa ropHbix mawmH n komnnekcos. — Kemeposo : Kysl'TY, 2019. — 108 c. — URL:
http://library.kuzstu.ru/meto.php?n=9709. — TeKCT: 3NEKTPOHHbIN.

6.2 [lononHuTenbHasa nuTepaTtypa

1. Ywakos, K.3. M'mppaenuka: yuyebHuk / K.3. Ywakos, B.A. ManawkuHa. — M.: U3pgaTtenbctBo «Mup ropHom
KHurny, N3patenscteo MITY, nsgatenscteo «lopHas kHuray, 2009. — 414 c.

2. T'vppaenuka: y4ebHuK 1 npakTukym Ansa akagemudeckoro 6akanaspuara / B. A. KyanHos, 3. M. KapTawos,
A. . Koeanenko, . B. KyanHos; nog pea. B. A. KyanHoBa. — 4-e u3g., nepepab. n gon. — M.: MsgaTenbcTBo
KOpanT, 2016. — 386 c.

3. TvgpaBnuka: y4ebHUK 1 NpakTUKym Anst akagemudeckoro 6akanaspuata / B. A. KyanHos, 3. M. KapTawos,
A.T. Koeanenko, W.B. KyanHoB; noa pepakumeinn B. A. KyonHoBa. — 4-e u3g., nepepab. u pon. — Mocksa :
M3patenscTteo KOpaiit, 2019. — 386 c. — (bakanaBp. Akagemunyeckuii kypc). — ISBN 978-5-534-01120-3. — TekcT :
anekTpoHHkIn // ABC KOpawT [canT]. — URL: https://urait.ru/bcode/432989.

4. Tyces, A. A. MexaHuka XngkoctTn u rasa: y4ebHuk ansa sysos / A. A. lN'yceB. — 3-e usg., ucnp. n gon. —
Mocksa: MspatenbctBo KOpant, 2020. — 232 c. — (Bbicluee obpasoBaHue). — ISBN 978-5-534-05485-9. — TekcT :
anekTpoHHbIv // OBC KOpanT [canTt]. — URL: https://urait.ru/bcode/449821.

6.3 MeToauyeckasa nutepartypa

1. T'mopomexaHuKa: MeToaMYECKNE ykasaHust k nabopaTopHbiM paboTam Anst obydaromxcsa cneumanbHOCTU
21.05.04 "TopHoe geno" Bcex popM 06y4veHus / coctasutenu: B. B. Kyareuos, K. A. AHaHbeB; MMHUCTEPCTBO Hayku
n BbiCcLero obpasoBaHusa Poccuiickon Pepepauun, Kysbacckuin rocyaapCTBEHHbIN TEXHUYECKUMI YHUBEPCUTET UM. T.
®. lopbaueBa, Kadegpa ropHbix MawumH u komnnekcoB. — Kemeposo: Kyal'TY, 2020. — 58 c. — URL:
http://library.kuzstu.ru/meto.php?n=9926

6.4 NMpodreccroHanbHble 6a3bl AaHHbIX U UHPOPMALIMOHHbIE CNpPaBOYHbIe CUCTEMBbI

1. OnekTtpoHHas 6ubnuoteka Kysl'TY https://elib.kuzstu.ru/

2. OnekTpoHHas bubnunotevHas cuctema «JlaHb» http://e.lanbook.com

3. OnekTpoHHas 6GubnunotevHaa cmuctema HOBOCUMOUPCKOrO rocyaapCTBEHHOIO TEXHWYECKOrO YHMBEpcuTeTa
https://library.kuzstu.ru/method/ngtu_metho.html

4. OnekTpoHHasa 6ubnuoteyHasa cuctema «HOpawT» https://urait.ru/

5. WHdopmaumoHHo-cnpaBoyHasa cuctema « TexHopmatuey»: https://www.technormativ.ru/

6.5 Nepuogunyeckue n3gaHmna

1. BectHuk KysGacckoro rocynapCTBEHHOTO TEXHUYECKOrO YHMBEPCUTETa: Hay4YHO-TEXHWYECKU >KypHan
(3neKTpoHHbIN) https://vestnik.kuzstu.ru/

7 Mepe4veHb pecypcoB MHHOPMaALUOHHO-TENIEKOMMYHUKaUMOHHOW ceTn «HTepHeT»

1. OdwmumanbHbIii caiT Kysbacckoro rocyapCTBEHHOrO TEXHUYECKOrO yHUBepcuTeTa umern T.®0. Mopbayesa.
Pexwum poctyna: https://kuzstu.ru/.

2. OdwmumanbHbii canT punmana Kyal'TY B r. benoso. Pexxum goctyna: http://belovokyzgty.ru/.

3. OnekTpoHHasi nHpopmaLmMoHHO-06pa3oBaTenbHas cpega dunuana Kyal'TY B r. Benoso. Pexum goctyna:
http://eos.belovokyzgty.ru/

4. Hay4yHas anekTpoHHasi bubnumoTteka eLIBRARY.RU https://elibrary.ru/defaultx.asp?
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8 MeTtogunyeckune ykasaHUA Ans o6y4yaroLwmxcs No 0OCBOEHUIO AUCLUUNIUHBI "MapomMexaHuka”

CamocTosiTenbHass pabota ofOyvatollerocss £BMsSeTCA YacTbilo ero y4dyebHoW geaTenbHocTH, o6beMbl
camMmocToaTenbHON paboTbl NO Kaxaon aucumnimHe (MOAYN0) NPaKkTUKe, rocyaapCTBEHHON MTOroBOWN

aTTecTaumu, ycTaHaBnuBaloTCcsa B y4ebHOM nnaHe. CamocTosTenbHad pabota no gucumnnuHe (MOAYIH),
npakTuke opraHu3yeTcs crnegytoLmm obpasom:

1. [o Hayanma OCBOEHWS AUCUMMNUHBI 0ByyatowemMycs HeobxoaMmMO O3HAKOMUTLCS C codepaHuem pabouyen
nporpaMMbl AUCLUMMAUHLI (MOAYNs), MPOrpamMmel MPAKTUKK B CrieAyoLeM nopsake:

1.1 cogepxaHue 3HaHUi, YMEHWI, HaBbIKOB ¥ (MMK) onbiTa NPOdeCCMOHaNbLHOW AeATENbHOCTU, KOTopble ByayT
ChOpMMPOBaHbI B MPOLECCE OCBOESHUSA ANCLMMANHBI (MOAYNS), MPAKTUKK;

1.2 cogepxaHue KOHCMEKTOB MeKuU, pasMEeLLEeHHbIX B 3MEeKTPOHHOW WHGOPMaUMOHHOW cpefde unuana
Kysl'TY B nopsiake 0CBOEHWS AUCLIMNIMHBI, yKadaHHOM B paboyer nporpaMmMme ANCUMNnHLI (MOAYNS), NPaKTUKK;

1.3 cogepxaHne OCHOBHOWN W AOMNOMHUTENBHOW NUTEpaTypsl.

2. B nepvog ocBoeHusi AncumniMHbl 06yyaroLwuncsa ocyLLecTBNAeT CaMOCTOATENbHY0 paboTy B cneayoLlem
nopsgke:

2.1 BbINONHEHWE NpPaKTUYeCcKMX 1 (Mn) nabopaTopHbIX paboTel 1 (MK) OTYETOB B MOpsAKE, YCTAaHOBIEHHOM B
paboyen nporpamme QUCLUMMNNHBI (MOAYNS), MPAKTUKK;

2.2 nogrotoska K onpocam M (Mnun) TeCTUPOBaHUIO B COOTBETCTBMU C MOPSAKOM, YCTAHOBINEHHOM B paboyen
nporpaMmme ANCUMNNnHbI (MOAYns), NPaKTUKK;

2.3 nogrotoBka K MPOMEXYTOYHOW aTtTecTtaumyM B COOTBETCTBMM C MNOPSAKOM, YCTaHOBMEHHOM B pabouyen
nporpaMmme AUCUMNIvHbI (MOAYNS), NPaKTUKK.

B cny4ae 3aTpyaHeHWI, BO3HUKLLMX NPW BbINOMHEHWN CAMOCTOSATENBHON paboTkl, obyyatoemycs HeobxoaMmMo
obpatuTbCsl 3a KOHCynbTauMem K negarorndyeckomy paboTHuKy. [lepvodbl npoBedeHWs  KOHCyMbTauun
yCTaHaBNMBAOTCA B PacnMCaHNW KOHCYMbTaLWNA.

9 MNepeyveHb MH(OPMALMOHHbIX TEXHONMOMUIA, UCMONb3yeMbIX NPU ocyLlecTBNeHMn obpa3oBaTeNibHOro
npouecca no AucuvnnuHe "lmapomexaHuka", BKMOYas nepevyeHb MNPOrpaMMHOro obecnevyeHus wu
MH(OPMaLMOHHBbIX CNIPABOYHbIX CUCTEM

[na nsyyeHms gucunnivHbl MOXET UCNONb30BaThC creaylee nporpammHoe obecneyeHuve:
1. Libre Office

Autodesk AutoCAD 2018

Mozilla Firefox

Google Chrome

Opera

7-zip

Microsoft Windows

ESET NOD32 Smart Security Business Edition

CnyTHUK

©CEeNoarWN

10 OnucaHue maTepuanbHO-TeXHUYeCKOU 6a3bl, HeOGXxoAMMON AN OcyLecTBeHUs o6pa3oBaTeNnbHOro
npouecca no gvcumnnuHe "N'mpgpomexaHuka"

Ona ocyuwectBneHms obpas3oBaTenbHOrO npouecca Mo AaHHOW AWCUMMIMHE MpeaycMOTpeHa creayowas
mMaTepuanbHo-TexHu4eckas 6asa:

1. YyebHaa ayantopusa Ne 118 pgnsa npoBefeHwst 3aHATUIA NEKUMOHHOIO TUNa, 3aHATUA CEMMHAPCKOro Tmna,
rpynnoBbIX N UHANBUAYAIbHbLIX KOHCYNbTALWA, TEKYLLEro KOHTPOMS U MPOMEXYTOYHOW aTTecTaumn, OCHaLLEHHas:

- MynbTUMeauiHbIM 06opynoBaHueM: MNepeHocHow HoyTOyk Lenovo B590 15.6 pgtovimoBbIn akpaH, 2.2 Ty
TakToBas 4yactota , 4 6 O3Y, 512 M6 BugeonamsaTb, npoektop Acer S1212 ¢ MakcumanbHbIM paspeLleHneM
1024x768; nporpammHoe obecnedeHue: onepaumoHHast cuctema Microsoft Windows7, nakeTbl MporpammHbIX
npopyktos Office 2007 n 2010;

- cneumanmManpoBaHHbIM BUPTYaribHbIM KOMMIIEKCOM NabopaTopHbiX paboT Mo Kypcy rmapoMexaHuka, ydebHo-
VMH(POPMALMOHHBIMU CTEHAAMU-NINTAHLLIETaMWN, YCTAHOBKOW ANSA BbINOMHEHUs nabopaTopHbix paboT no rugpasnuke,
obpasuamm 3NeMEHTOB MMOPaBIMYECKON CUCTEMbI MEXAHW3MPOBAHHbLIX KPEnem OYMCTHOro 3abosi M NPOXOAYECKUX
KomOalHoB.

2. NomeleHne ans xpaHeHust U npodunakTnieckoro obcnyxmeaHust y4e6Horo o6opyoBaHus.

3.CneumnansHoe nomelleHne Ne 219 (HayyHo-TexHMYeckas GubnuoTeka), komnbioTepHbIA knacc Ne 207 gns
caMoCTOoATeNbHON paboTbl 0Oy4alLMXCS, OCHALLEHHbIE KOMMbIOTEPHON TEXHWKOW C MOAKMIOYEHNEM K CEeTU
«MHTEpHET» 1M JOCTYNOM B 3MEKTPOHHY MHOpMaLMOoHHO-06pa3oBaTenbHyto cpeay dunuana.

11 UHble cBeaeHus 1 (Mnu) maTtepmansbi

1. ObpasoBaTenbHbIN NPOLIECC OCYLLECTBISETCA C UCMOMNb30BAHNEM KaK TPaAMUMOHHBIX Tak U COBPEMEHHbIX
WHTEPaKTUBHbLIX TEXHOSOTIA.

B pamkax ayauMTOpHbIX 3aHSTUI MPUMEHSIOTCS crieaytolime MHTePakTMBHbIE MeToAbI:

- pa3Gop KOHKPETHLIX NPUMEPOB;

- MynbTUMeaniiHas npe3eHTaums.
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2. TllpoBegeHue rpynnoBbIX W WHOMBUAYamNbHbIX KOHCYNbTauUWMA OCYLLECTBASETCAS B COOTBETCTBUM C
pacnucaHvemM KOHCynbTauuMi no Temam, 3asiBfieHHbIM B pa60qel7| nporpamMmmMme gucuuniinHbl, B nepunon OCBOEHUA
ancunninunHbl N nepen npomemyTquon atTectaumen ¢ Y4HE€TOM pe3yribTaToOB TEKYLLEro KOHTPONA.
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