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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Ienbto ocBOeHUS AUCHUILIUHBI «I HapaBiIyuKa U HeTerazoBasi 'MIPOMEXaHUKA SIBJIIETCS
dopmupoBaHUEe Yy 00Yy4arOIMXCs KOMIUJIEKCA 3HAHUH B 0OJACTH THIPABIUKUA U HePTErazoBoi
THJIPOMEXAaHUKH, HAIPaBJICHHBIX HAa MPUOOpPETEHHWE YMEHMH U HAaBBIKOB Ul COOPYKEHHs U
pEeMOHTa 00BEKTOB CHCTEM TPYOOIIPOBOIHOTO TPAHCIIOPTA HEPTH, HEPTENPOAYKTOB U rasa.

JUist 1OCTHXKEHUS TOCTaBJIEHHON 11eJIM HEOOXOMMO PEIUTh CICAYIOIUe 3a/1a41:

- OBJIAZICTh 3HAHHUEM OCHOBHBIX 3aKOHOB I'MJIPABIMKHU U HE(PTETa30BON THPOMEXaHHKH;

- YMETb COPMYIUPOBATH, IOCTABUTH U PELIUTh KOHKPETHYIO I'MJIPABINYECKYIO 3a/1a4y;

- OBJIAJIETh PSIOM METOJMK PEIICHUS MHKEHEPHBIX 3a/1a4, TAKUX KaK, TMAPABINYECKUN
pacyeT NpOCThIX U CIOXKHBIX TPYOOIPOBOOB, OIIpee/IeHIE eOnuTa CKBaKUH;

- OBJIQJIETh METOJMKAMHU pacueTa YCTPOHCTB U COOPYXEHHH TpPyOOIPOBOJHOTO
TPAHCIOPTA, HEQTAHBIX M Ta30BbIX CKBOXKWH, pPa0OTAIOIIMX HAa 3aKOHAX CHKUMAeMbIX H
HEC)KUMAEMBIX JKUJIKOCTEH;

- YMETb BbIOpaTh 0OOCHOBAHHBIN M ONTUMAJIbHBIM METO/ PELICHUs HHXXEHEPHOM 3a1auu C
HCIIOJIb30BAHNEM TEXHUYECKOM, HAYYHOM U CIIPaBOYHOM JINTEPATYPHI.

[TnanupyembIMH pe3ysibTaTaMyi 00Y4EHUS MO JAUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,
yMEHMsI, HaBbIKU. [lepeueHp MmaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IIJJAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa3oBaTeIbHOM MPOTrpaMMBl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3y4eHUS TUCIUTUIMHBI (MOIYIIS)

Pe3ynbTaThl 00y4eHUs MO TUCIUITIMHE

Konu Kon
HazBanue hopMmyIrpoBKa
OIIOII BO, opmynuposxka HHIUKaTOpa Koxn
COKpaIIeHHOe KOMITETEHITAH JOCTHKCHMS pe3ynb DopMynupOBKa pe3ybTaTa
KOMITETCHITHH
Tara
21.03.01 OIIK-1 : CriocobeH OIIK-1.2xk : PJI1 3HaHHWE | OCHOB MAaTEMaTUYECKOTO
«HedrerazoBoe | pemrats 3agaum, UCTIONIB3YET n ¢usnueckoro
JICIIO OTHOCSIIIHECS K €CTeCTBCHHOHAYYHBIC MOJICITUPOBAHHS
(b-HJT) npogecCHOHANTBHOMI METOIBI U MOJEIIH B TUIPaBIMYECKUX

JISATCIIBHOCTH, TEXHHYECKUX MIPOIIECCOB TBM)KCHUS

MIPUMEHSS. METOTBI TIPUJIOKCHHUSAX, JKUJIKOCTH B TpyOax u

MOJICITUPOBAHHS, BBIZICIISACT OTKPBITHIX ITOTOKAX;

MaTeMaTH4YeCKOro KOHKPETHOE BOIMPOCOB 00OCHOBAHUS

aHanu3a, co/iep’KaHue B moxeneit DU IA nnst

€CTECTBEHHOHAYYHBIEC | MPUKIAJHBIX 3a/1a4ax JIBYXMEPHBIX

1 O0ILIIEHHKECHEPHBIE MpOGUIBHBIX U

3HAHUS IJIAHOBBIX TOTOKOB;
YpPaBHEHUM COCTOSTHUSA
CXKUMAEMOM YKHJIKOCTH,
001I1ero ypaBHeHHUS
YCTaHOBUBILETOCS
JIBHDKEHUS COKUMAEMBIX
SKHIKOCTEH

P12 VYMenue | co3maBaTh MOJCITH

HCCIIElyeEMOT0
TUIPABIMYECKOTO
mporiecca JuIs
KOHKPETHBIX
TEXHOJIOTHIECKHUX
YCJIOBUH; yCTaHABIUBATh
(YHKITMOHATIBHYIO CBSI3b
MeXIy (haKTOpamH,
00yCIOBIMBAOIUMH
M3y4yaeMbli Ipoliecc;




pemaTh MpaKkTHIEeCKHe
3a1a49u (PrIIbTPAIHH,
CBSsI3aHHBIE C
KOJNYECTBCHHOM
OIIeHKOI (puipTpanun
KHUJIKOCTH; OMIPEICIIATH
MacCCOBYIO CKOPOCTb U
MAacCOBBIA Pacxo[
JKHUJIKOCTH

PI3 HaBbik | mpuMeHeHUs ypaBHEHUU
MaTeMaTH4eCKOro
MOJEIUPOBaHUS,
yCIIOBUH, IapaMETPOB U
KpHUTEpHEB 000N
¢u3mIecKoro
MOJIEINPOBAHHS;
METOJIOB y4eTa
THIPOAUHAMHYECKOTO
HECOBEPIIEHCTBA
CKBaYKMH U TPAHUI]
NUTaHUs; METOJOB
pacuera
HEYCTaHOBHUBILIEHCS
GbuIbTpaLUK yrpyrou
(cxxnMaeMoif)

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

Hucuumumaa «['mapaBiuka u HedTerazoBas THUAPOJAMHAMUKA» BXOIUT B CTPYKTYPY
0a3oBoii yactu yuebHoro miaana Hampasiaenus 21.03.01 Hedrerazosoe neno.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0pveM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX EAMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, MPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JTUCITUTITUHBI

Tpyno- O0BbeM KOHTAKTHOM paboThI (Yac)
€MKOCTb
Cemectp
Haspanne g)(? p'::—i Hacrs I/IE'I?/I?;O)C AynurtopHas Breayu- CpC ?I?II::?
OIIOIT BO y vII yp YAHTOP TopHas
HUS (3P0, GE) Beero TaIHA
0300) o
nek. | mpak. | ma6. | ITA | KCP
21.03.01
Hedrerazosoe 0®0 bl.B 4 4 73 36 18 18 1 0 71 3
N0

4 CTpyKTypa U cojiepKaHue TUCUUILTHHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias OP@O

TemaTudeckuii miiaH, OTpaKAOIIMK COAEpKAHWE TUCHIUIUIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPUPOBAHHOE 0 BUJaM YI€OHBIX 3aHITHI C YKa3aHUEM X 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIaHOM, IpHUBeACH B Tabmuie 3.1



Tabnuua 3.1 — Pa3aensl JUCUUTUTMHBL (MOIYJIs), BUIBI Y4€OHOU NEATENTbHOCTH U (POPMBI
Teky1ero KouTpos st OO

Konx pe- Kou-Bo "acoB, oTBeJeHHOE Ha
dopma
Ne HazBanue Temsl 3yJbTaTa
Jlex [Ipaxt J1a6 CPC TEKYILEro KOHTPOJIA
00yueHus
Pl CobecenoBanue,
1 | I'uppaenuka ¢ 18 9 9 53 IpaKTHYeckas pabora,
P12, P13
nabopaTopHast paboTa
CobecenoBanue,
2 ieq)ze;:i(;iiia P szﬂlla’)B 18 9 9 18 mpakTr4eckas paborta,
/P ? naboparopHas paboTa
Htoro no radiauue 36 18 18 71

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas ODO

Tema 1 I'uopasnuxa.

Copepxanue Tembl: Tema 1.1. BBenenue B rugpaBiuky u rugpomexanuky. Llenu u 3agaun
mucuuiuiueel -« 'mapaBiauka W HedTerazoBas TMApOMEXaHHKa». Poib  ruapaBIuku U
THJIPOMEXAaHUKU B HE()TETra30BOW MPOMBIIUIEHHOCTH O0BEKTOB TPYOOIPOBOJHOIO TPAHCIIOPTA.
Tema 1.2. OcHoBHblE (U3MUYECKHE CBOWCTBA XMIKOCTEH U Ta30B. IIIOTHOCTH KHUIKOCTH,
00OBEMHBIM BEC, YIPYIOCTb, TEMIEPATypHOE paciiupeHue. BsA3KocTb XKuAkocTH. 3aKoH
xunkoctHoro tpenuss W. Herorona. KacarenbHble HampspkeHus. [IpuOopsl ans u3MmepeHus
BSI3KOCTH JKHJIKOCTH. HBIOTOHOBCKME M HEHBIOTOHOBCKHE JKHMJIKOCTH. Peosiormueckue 3aKOoHbI
HEHBIOTOHOBCKHMX BSI3KHX HEC)KUMaeMbIX >kuaKocTei. Tema 1.3. 3akoHBI M ypaBHEHUS CTaTHKHU
JKUJIKOCTEM W Tra3oB. ['mapocraTMdyeckoe JaBJICHME M €ro CBOWCTBA. EAMHULIBI U3MEpPEHHS
THJIPOCTAaTUYECKOro aBieHus. Juddepennmanbabie ypaBHEHUS PABHOBECHS XKHUIKOCTH B popMe
Diinepa. Pemenne nuddhepeHnmansHpIX ypaBHEHUH Didiepa 1J1s1 )KUAKOCTH, HAXOSIIUICS B ITOJIe
cwibl  TspkecTH. OCHOBHOE ypaBHEHHME THAPOCTATHKU. Buabl 1aBieHus: aOCONIOTHOE,
MaHOMETPHUYECKOE, BakyymmeTpuueckoe. [Ipubopsl /Ui n3MepeHus: JaBleHUs B KUIKOCTIX U
ra3ax. 3akoH [lackaisg u mpuMepsl €ro NpakTU4eckoro npuMeHeHus. Cuila 1aBiaeHUs KUAKOCTU
Ha noBepxHocTH. Cuila JaBieHus KUAKOCTH Ha TBEP/IbIE MJIOCKKUE MOBepXHOCTU. Cuiia 1aBieHus
KUAKOCTH Ha KPHUBOJIMHEIHBIE NOBepxHOCTU. Cuia [aBiICHMSI JKUIKOCTH Ha 3aMKHYTYIO
MOBEPXHOCTh (3aK0H Apxumena). Cuiia aBlIeHUS KUJIKOCTH Ha CTEHKU Kpyriiol TpyOwl. Cuma
JTABJICHUS KHUJIKOCTH, OTpbIBaromas oTBoj Tpyosl. Tema 1.4. OCHOBBI KHHEMATUKHU JKUAKOCTH U
ra3za. OcHOBHbIE OHTUS Teopuu noJs. [lone ckopocreld U naBaeHU B KUAKOCTU. JIMHUS TOKa,
TPAaEKTOPUs >KUJKOM YacTUIbl, TpyOKa TOKa, 3JeMEeHTapHas cTpyiika u ee cBoiictBa. CTpyiiHas
MOJIeNIb TIOTOKa. MeToAbl HM3yYeHHUsl IBWIKEHUs >KHAKOCTH (MeTon Ounepa u Jlarpamixka).
JIBM)KEHHE KUIKOCTU YCTAaHOBHBILIEECS HEYCTAaHOBUBILIEECS, PAaBHOMEPHOE, HEPAaBHOMEPHOE,
cTpyiiHoe, BuxpeBoe. Tema 1.5. OcHOBHbBIE 3aKOHBI THAPOAUHAMHUKUA. OCHOBHBIE TOHSTUS U
onpezneneHuss rufpoauHaMuku. Pacxon xunkoctu. CpenHss CKOPOCTb JIBHKEHUS JKUIKOCTH.
YpaBHEHUs] HEPA3PHIBHOCTH /I CKUMAEMON M HEC)KUMaeMon KuakocTu. JuddepeHnmanpabie
YPaBHEHHUs [IBWKEHHUS HEBA3KOM kuuakoctu Ounepa. WMurerpan bepnymmm. YpaBrenus /l.
bepHyim 11 CTpyHKH M MOTOKA UACATBHON U pealbHOM )XuaKocTU. IHTEpnipeTanys ypaBHEHUS
bepnymu. Tema 1.6. I'mapaBnnueckue conpoTuBiaeHus. Buabl rupaBandeckux CONpOTUBICHNN
U noTeph Hanopa. Pexxumsbl qBuxenust sxkugkocti. OneiThl PeitHonbpaca. OCHOBHBIE 0COOEHHOCTH
U 3aKOHOMEPHOCTH JJAMMHAPHOTO U TypOYJIE€HTHOTO PEXHMOB JBMXKEHUS KHUIKOCTU. [ paduku
Hukypanze u MypuHa. MecTHbIE T'HAPABIMYECKUE CONPOTUBIEHUA. Buasl MecTHBIX
conporuBinenuil. Teopema bopna-Kapno. DxcnepuMenTanbHoe onpesaeneHne KodpPpUIneHToB
MECTHBIX CONPOTUBIECHUM. B3aumMHOe BiIHsAHME MECTHBIX comnporusieHuil. Tema 1.7.
['mapaBianueckuii  pacuer TpyOompoBonoB. Hasnauenwe TpyOOmpoBOJOB Kiaccupukanus
TpyOorpoBooB. OCHOBHBIE 3a/1a4yM, pelIaeMble MPU TUAPABINYECKOM pacdyeTe TpyOOoIpoBOIOB.
Metoapl pacuera TpyOompoBoaoB. Pacuer mpoctoro TpyOomposoaa. IlocienoBarenbHoe u
napajuleJIbHOe  COeUMHeHHe TpyOompoBoaoB. [mapaBiauueckuil pacder TpyOONpPOBOJIOB,
paboTtarouMx TMOJ BakyyMoM. PacueT clOXHBIX TpyOompoBoJoB. Pacuer MarucrpaibHBIX



HedTenpoBogoB. (OCOOCHHOCTH pacdera Tra3ompoBOAOB. HeycTaHOBUBIIEeCsS JBIKECHUE
KHUIKOCTH B TpyOax. SBienune ruapasmuudeckoro ymapa. @opmyma H. E. XXykosckoro. Mepsl
CHW)KEHMs ynapHoro paasieHus. Tema 1.8. McreueHue XUAKOCTH U3 OTBEPCTHM M HacaJoK.
VYcraHoBuBIIEECS HCTEUEHHUE JKUJIKOCTH W3 MaJIOr0 OTBEPCTUSL B  «TOHKOW» CTEHKE.
KoadduimenTsl cxxaTs, CKOPOCTH, pacxoia Majoro orBepcTusi. Bumael Hacamok. McreueHue
KUJKOCTH W3 BHEIIHEro UWIMHIApUYecKoro Hacajaka. Hasznauenwe nacagok. KoadduuumeHTs
CKOpOCTH M pacxoga Hacaaok. McredueHue >KMAKOCTH M3 KOHMYECKHX Hacalok. Mcreuenue
JKUJKOCTU U3 OTBEPCTUHM U HACAJ0K MPU IEPEMEHHOM HaIope.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUU, IPAKTUYECKUE 3aHATHS, JIabopaTOpHbIEe pPaOOTHI.

Buael camocTOATENBHON NOATOTOBKU CTYJEHTOB 10 TEME: M3YYEHUE KOHCIIEKTA JIEKIIUH,
MOJrOTOBKA K MPAKTUYECKUM 3aHATHAM U JJAOOPaTOPHBIM paboTaM.

Tema 2 Hegpmezazoeasn euopomexanuxa.

Conepxxanne tembl: Tema 2.1. HedrerazoBas ruapomexaHuka Kak HayKa, OCHOBHBIC
noHATUS W onpeaeneHus. HedrerazoBas ruapomexaHuka Kak Hayka. 3ajaud, peliacmble
MOJ3€MHON THAPOMEXAaHUKOH (TOA3EMHON THIIPABIUKOM) B 001acTH pa3pabOTKu HEPTAHBIX U
ra3oBbIX MeCTOpOXXIeHHH. OCHOBHBIE NpEACTaBICHUA HEPTErazoBod TI'MIPOMEXAHUKH.
XapaktepucTuka HE(TEera3oBOJOHOCHBIX CHCTEM, YCIOBHS uX (opmupoBanus. OCHOBHBIC
HOHATUS U 3aKOHbl (UIbTpaLUU HePTH, raza ¥ BoJbl. OCOOEHHOCTH IBMXKEHUS (IIOMIOB B
nopucteix cpenax. Ilopucras cpema um e€ QuubTpanuoHHble XapakTepucTHKU. CKOpPOCTh
¢mibTpanun. 3akoH Jlapcu — ITUHEHHBIH 3aKOH QUiIbTpanuy. I'paHuIbl IPUMEHUMOCTH 3aKOHA
Hapcu. @unbTpannoHHbiid kputepuid Pelinonbsaca. HenuHeitable 3akoHbI GrutbTparmn. Tema 2.2.
VYcraHoBHBIIEECS JIBM)KEHHE HEC)KMMAaeMOM JKMIKOCTM B mopucrod cpene. CrpykTypa
(UIbTPALIMOHHBIX TOTOKOB. Y CTAaHOBUBILIEECS IBUJKEHUE HECKUMAEMOMN KHMJIKOCTU B ITOPUCTOU
cpezie 1o JMHEHHOMY (HeTMHEHHOMY) 3aKOHY (punbTpanuu (0JHOMEPHOE U IIOCKOPAHAIbHOE).
Omnpenenenue pacxoja, pacipeieieHe 1aBJIeHUs B OJHOMEPHOM U IUIOCKOPAIUalbHOM ITOTOKAX.
JIBIKEHUE JKUAKOCTH K THAPOJMHAMUYECKM HECOBEPIIEHHBIM CKBaxkMHaM. CrocoObl ydera
TUIPOIMHAMUYECKOTO0 HECOBEPUICHCTBA CKBaXMH. Tema 2.3. 3ajaun MOJ3eMHOM TUIpaBIuKU B
pELICHUH BOMPOCOB BOJOMOHM)XEHUS NPH COOPYKEHHUH OOBEKTOB CHCTEM TPYOOIPOBOIHOIO
TpaHcnopTa. THIBI M CXEMBbI pa3MEIICHUs APECHAXKHBIX COOpyXKeHuu. Pacuer pacxoma u
MIbE30METPUYECKOI0 HAIIOPa CTALIMOHAPHBIX ITOTOKOB IOJ3EMHBIX BOJ B €CTECTBEHHBIX YCIOBUAX
IIPU OJHOPOJHBIX M 3aKOHOMEPHO HEOJHOPOJHBIX CTPOEHUAX Iiacta. Pacuer pacxoma u
MIbE30METPUYECKOIO0 HAlopa CTAallMOHAPHBIX IIOTOKOB IOJ3EMHBIX BOJ K OIWHOYHBIM U
B3aUMOJICVCTBYIOIIMM CKBAa)KMHAM, PACIIOJIOKEHHBIM B HEOTPAHMYEHHBIX U ITOJIyOTPaHUYEHHBIX
iactax. Mcnonap3oBaHue METO/1a CYNEPIO3ULIMN U METOa 3epKAIbHBIX OTOOpaKeHUH JUIs yueTa
B3aMMOBJIMSIHUSL CKBaXUH W BIUSHUS TrpaHull Iuiacta. [loHsATue HamopHOM (QYHKIHNH, ee
UCMOJb30BaHUE NpU pemeHuH 3amad  ¢uiabrpauuu. Tema 2.4. OCHOBBI MOJEIMPOBAHUS
¢ubTpauM K IpeHAKHBIM COOpPYKEHUAM. Bunubl MonenupoBaHus GUIbTpalMU U €ro 3ajauu.
HauanbHble ¥ rpaHMuHble yciaoBUsA. MeTop aieKTporuapoanHamuueckux ananoruit (OI'/1A).
Xapakrepuctuka Marepuana wmoaenend OI'JIA. OmnpeneneHue yAeNbHOTO CONPOTUBIICHUS
AIIEKTPONPOBOJHON OymMarn M MoJenu. THUMBl 3JEKTPONPOBOAHBIX IIMH M YCIOBHUSA HX
npuMeHeHus. MonenupoBaHue rpanuil miacta Ha moaensax O JIA. Macutabsl MoienpoBaHus,
UX ompeAeseHue ii NPOQMIBHBIX M IUIAHOBBIX MOTOKOB. OCOOCHHOCTH MOJEIMPOBAHUS
NpO(UIBHBIX U IJIAHOBBIX MOTOKOB. [IOHATHS JeiicTByIOLIEro Hamopa, MPUBEACHHOIO Hallopa u
IIPUBEICHHOTO MOTEHIMAJIA, X UCIIOJIB30BAHKE NIPU MOAEIMpPOoBaHnU. OnpeiesieHne 0J0KEHUs
KpUBOIl jAenpeccuu Oe3HANmoOpHOro MPOPHIbHOrO MoToka. [locTpoeHue TuIpoauHaAMHYECKON
CeTKM TOTOKa >KUIKOCTH. PacueT Mo THIpOAMHAMHUYECKOH CeTKe CKOpPOCTH (MIbTpaluu U
pacxojia TIOTOKa TMOJA3eMHBIX BoA. Tema 2.5. OcoOGHHOCTH TIPOBEACHUS WCCIIECIOBAHUMA
(GMIBTPallMOHHBIX TOTOKOB Ha Mosiensax DI'JIA. MccnenoBanue npouiabHOro HaOPHOT'O MOTOKA
MOA3EMHBIX BOJI IOCTOSHHOW MOIIHOCTH. MccnenoBaHue IUIAHOBOTO HAIMOPHOTO ITOTOKA
MOA3EMHBIX BOJ K CKBAXXHMHE, PACIOJIOKEHHOM Y TUIAPABIMYECKH COBEPIICHHOW TI'PAHUIIBI



nutanus. MccnepoBanue NpoQUIBHOrO  OE3HANOPHOTO IMOTOKAa TPYHTOBBIX BOJ HaA
TOPU30HTAJILHOM BoJloynope. MccnenoBanue niaHoBOro 0€3HaropHOro NoToKa rpyHTOBBIX BOJ K
CKBA)KMHAM, PAaCIOJIO)KEHHBIM Yy T'MAPABIMYECKH COBEPILIEHHOH rpaHulbl nuTaHus. Tema 2.6.
JIBmwkeHue cxuMaeMou (ynmpyrow) S>KHMIKOCTH, Ta3a M HMX CMECed B TIOPUCTOH cCpeje.
VYcraHoBuBILIEECS JBUKEHHE CKUMAeMOW (ynpyroi) >KHIKOCTH B IOPUCTOMN cpene. YpaBHEHUE
COCTOSIHUS CoKUMaeMOM sxukocTu. O011ee ypaBHEHHE YCTAHOBUBIIETOCS IBUKEHUS CKUMAEMBbIX
xunkocter, ¢ynkmus Jleitbenzona. MaccoBas CKOPOCTh M MAacCCOBBIM pPacxoj JKUAKOCTH.
VYcTaHoBHBIIEECS ABM)KCHHE MICAIIBHOTO Ia3a B IIOPUCTOM Cpele. Y CTAaHOBUBLIECECS IBHIKEHUE
HEOJHOPOAHBIX JKUAKOCTEH B MOPHUCTOH cpere. JByxdasnas ¢uiabTpanms HeCMEIINBAIOIIMXCS
KHUJIKOCTEH;  OCHOBHBIE  IIOJIOKEHMsI  TEOpPUHM  MHOro(a3HbIX  IUIACTOBBIX  CHUCTEM.
HeycranoBuBmieecss IBHXKEHHE YIPYrol (CKUMaeMOW) KareldbHON KHIKOCTH Tpu pabdote
CKBaXMH C IIOCTOSIHHBIM J1€0MTOM.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIIUH, IPAKTUYECKHUE 3aHATHS, JJaDOpaTOpHbIE PaOOTHI.

Buapl camocToSTENBHON NOATOTOBKU CTYJIEHTOB 10 TEME: U3YYEHUE KOHCIIEKTA JIEKIIUM,
HOJTrOTOBKA K MPAKTUYECKUM 3aHATHUAM U J1a00OpaTOpHBIM paboTaMm.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M PpPeau3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH M0 M3YYeHUI0 [IUCUMIUIMHBI M 10
o0ecrneYeHUI0 CAMOCTOAITEILHOM PadoThl

B xome u3ydeHHWs] MAHHOTO Kypca CTYACHT CIYIIAeT JICKIHH [0 OCHOBHBIM TEMaM,
HOCEI[aeT TMPAKTHYECKUE 3aHATHS, 3aHHUMAETCS WHIMBUIYaIbHO. [IpakTHYECKHE 3aHATHS
IPEIIONIATa0T, KaK WHIMBHAYaJIbHOE, TAK M TPYIIOBOE BBIIOJHCHUE MOCTABICHHBIX 337ad,
KOJUIGKTHBHOE 00CY)KICHHE MOTYyYEHHBIX PE3YIIHTATOB.

Ocoboe MecTo B OBJQJICHUH JaHHBIM KypCOM OTBOJHMTCS CAaMOCTOSTENbHON paboTe 1mo
U3YYCHHIO JIUTEPATYphl, DIICKTPOHHBIX H3JaHHH, pabdoTe ¢ OMOIMOTECYHBIMH M TOHCKOBBIMHU
CHCTEMaMH.

Haunnast u3yveHue TUCHUIUIMHBI, CTYICHTY HEOOXOJUMO:

- O3HAKOMHTKCS C IPOTPAMMO¥, U3y9IHUTh CIIUCOK PEKOMEHIYEMOM JTUTepaTyphl;

- BHUMATEIbHO pa3o0parhCs B CTPYKTYype Kypca, B CHCTEME PaclpeieieHHs y4eOHOro
MaTtepHaa 1o BUIaM 3aHsTHii, HOpMaM KOHTPOJISL, ITOOBI KMETh MPE/ICTABICHHE O KyPCe B IETIOM;

- uaopmarmonnsie Texuonoruu: Microsoft Office Professional Plus 2013 Russian.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYEHHBIMH BO3MOKHOCTSMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOOXOAMMOCTH 00YJAIONTUMCS U3 YHUCIIA JTUI] C OTPAHUYCHHBIMA BO3MOKHOCTSIMHU
3JI0POBbBSI U MHBAIUIOB (I10 3asBIICHHIO O0YYAIOIIErocs) MPEI0CTaBIsSeTCs yueOHas
uH(popMalus B JOCTYNHBIX (POpMax € y4ETOM MX UHAUBUAYAJIbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:

- JUIS JIUIL C HApYLIEHUSIMU 3pEHUS: B Ie4aTHOM popme yBennyeHHbIM IpupTOM; B hopme
NIEKTPOHHOIO  JOKYMEHTAa;  WHAUBUAYalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNS, KOHCYIbTAIIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popmMe 3IeKTPOHHOTO IOKYMEHTA;
WHAMBUAyaJIbHbIE KOHCYJNbTAlUM C TPUBJICUYEHHUEM CYpIONEPEeBOIUNKA; WHIUBUIAYAIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OMIOPHO-JIBUTATEIILHOTO arnmapara: B ne4atHoit opme; B popme
JIEKTPOHHOI'O JJOKYMEHTA; MHINBUyaJIbHBIE 3aJIJaHUs, KOHCYJIBTALlUU U JIp.



6 ®OoH OLIEHOYHBIX CPEICTB JIfl MPOBeJIeHUs TEKYNIero KOHTPOJIA U MPOMEKYTOYHOM
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) cO37aHbl (POH/IBI OLICHOYHBIX CPEACTB. THUMOBBIE KOHTPOJIbHBIC 3a/1aHMs,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHMA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKHU 3HAHHUH, YMEHUH, HABHIKOB
M XapaKTepusymomme odTanbl  (OpMHpOBaHHS KOMIICTCHIMH B  IPOIECCe OCBOCHUS
00pa3oBaresibHON MpOrpamMMmBbl, ripeacTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecnevyeHne TUCIUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. T'yces, A. A. OCHOBBI THIPOMEXAHHUKH : yaeOHOe mocooue st By30B / A. A. 'yceB. —
Mockaa : M3parensctBo FOpaiit, 2023. — 56 c. — (Bsiciee o6pazoBanue). — ISBN 978-5-534-
15854-0. — Tekct : anekTponHb // Obpa3zoBatenbHas iardgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/509882 (marta oopamenus: 24.01.2024).

2. HedrerazoBas ruapomexanuka : yaeonoe nocodue / A. A. Bonsd, JI. M. Kagounukosa,
A. U. Uennsesa [u ap.]. — Tromens : TUY, 2022. — 83 c. — ISBN 978-5-9961-2715-3. —
Tekct : onekTpoHHsli / Jlamb @  2JIEKTpOHHO-OMONmMoOTewHas cuctema. —  URL:
https://e.lanbook.com/book/304091 (mata obOpamenns:22.01.2024). — Pexum goctyma: s
aBTOPU3. IIOJI30BATEIICH.

3. Cazanos, U. U. I'unpasnuka : yue6nuk / 1. U. Cazanos, A. I'. Cxuprnanze, B. U.
HBanoB. — Mocksa : KYPC : UH®PA-M, 2019. - 320 c. — (bakamaBpuar). - ISBN 978-5-
906818-77-5. - Tekcr : snekrponnsiii. - URL: https://znanium.com/catalog/product/1015048
(mata obpamenus: 01.03.2023). — PesxuM gocTyrmia: mo morcKe.

7.2  Jlonoanumenvhas tumepamypa

1. T'unpasnuka : meroguueckue ykazanus / Jlenucos C.B., Mumanun A.JI., Kupos 10.A.,
byxanos I'.C. — Kwunenp : PUO Caml'AY, 2020 .— 123 c¢. — URL:
https://lib.rucont.ru/efd/718737 (nata obpamenus: 18.01.2024)

2. ComnoraeB, B. W. 3agaun no ruapaBinvke (MeXaHHMKa >KUIKOCTH WM rasa) : yuyeOHOe
noco6ue / B. U. ConoraeB. — Omck : CubAJIN, 2020. — 24 c. — Texkcr : anekTpoHHbIi // JlaHb
. 2JeKTpoHHO-OmOnmuoreyHas cucrema. — URL: https://e.lanbook.com/book/163729 (nara
obparenusi:22.01.2024). — PexxuMm goctyna: st aBTOPHU3. MOJIb30BaTENEH.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu '""Humepnem',
6KNI0uan npogheccuonanvuvlie 06a3vl OAHHBIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmemsl (npu HeoOX00UMOCmUL):

1. O6pasoparenbHas miarhopma "FOPANT"

2. DnexTtpoHHO-OMOMoTeuHass cuctema "ZNANIUM.COM" - Pexum pgoctyna:
https://znanium.com/

3. DnextpoHHO-OMbMMOTEeyHas cucrema "JIAHB"

4. DnextpoHHO-OnOMMOTEeuHas cuctema "PYKOHT"

5. Open Academic Journals Index (OAJI). IIpodeccuonanbhas 6a3a AaHHBIX - Pexxum
noctyma: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/



7. WundopmannonHo-crpaBounas cucrema "Koncymbrant Ilmioc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHH, UCIOJIb3yeMbIX MPH OCYLIeCTBJIEHUH 00Pa30BATEILHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e KoMnbroTEPHI

e [Ipoektop

e Dkpan Ha TpeHore MediumStandart
[IporpaMMHoOe obecrieueHue:

e AutoCAD
e Acrobat
e Microsoft Office Professional Plus 2013 Russian
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@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTALIMH [0 TUCHUIUIUHE (MOIYJIIO)
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1 Ilepedennb (popMHUpyeMbIX KOMIIETEHM I

Kon u popmynupoBka KoMHeTeHIN

Hazpanue OIIOII BO, Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS
COKpAILCHHOE u KOMIETCHIINH

21.03.01 OIIK-1 : Cnocoben pemrats 3amgagn, | OIIK-1.2x : ucmomp3yeT ecTecTBeHHOHAYYHBIE

«Hedrerazooe neno» | oTHocsmmMecs k npodecCHOHATBHOM | METOJIBI U MOJIETH B TEXHHUYECKUX TPUIOKEHHSX,

(b-HA) JIeSITEIbHOCTH, NPUMEHSST METOJBI | BBIAEISIET ~ KOHKPETHOE  COJAEep)KaHHe B

MOACJIMPOBAHUA, MATEMATUICCKOT' O
aHalin3a, CCTCCTBCHHOHAYYHbLIC U
OGIHCI/IH)KCHepHLIe 3HaHUuA

MPUKIIAJHBIX 3aJa4ax

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCiIM MOoTy4YeHHbIE
pe3ynbTaThl OOy4YEeHHS [0 JUCHUIUIMHE OICHEHBI IIOJIOKHUTENBHO (JIUara3oH KpUTEpHUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIOY», KOTIUIHOY).
B ciiygae oTCyTCTBHS IMOJIOXKHTEIBFHON ONEHKM KOMIIETCHIMSI Ha JaHHOM JTale CUYUTAaeTCs
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus OIIK-1 «CniocobeH pemate 3a/1a4u, OTHOCAIIMECS K MPOodhecCUOHATBHOM
NEeSTEIIbHOCTH, IPUMEHSISI METO/IbI MOJICIUPOBAHMS, MATEMAaTHUYECKOTO aHAIN3a,
€CTECTBEHHOHAYYHbIC U OOILIEHHKEHEPHBIC 3HAHUS»

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PesynbraThl 00y4eHHUs IO TUCIUTIIIHE
Kon u dpopmynupoBka
Kpurepuu oneHnBaHus
HMHIMKATOPa TOCTHKEHUS ” = peAYIETATOB 06y IeHHA
KOMIIETCHITUU On HII pe3- Pesynbrar
pes3-Ta Ta
OIIK-1.2k UCIIOJIb3YET OCHOB
€CTEeCTBEHHOHAYYHbBIC MaTeMaTHYECKOTO u | Chopmuporagieecs
METONBl U MOJeNH B ¢usnveckoro CHUCTEMAaTHYECKOE 3HaHUE
TEXHUYECKUX MPHUIIOKEHUSX, MOJICTTUPOBAHUS OCHOB MaTeMaTH4eCKOro U
BBIACIISET KOHKpETHOE TUAPABIMYECKHUX ¢$u3nIecKoro
coiepKaHWE B TPUKJIAIHBIX MPOLIECCOB  JIBMXKEHUS | MOAETUPOBAHUS
3aayax KUIKOCTH B TpyOaX ¥ | TMAPABIMYECKHX IPOIECCOB
OTKPBITBIX MOTOKAX; | OBMKEHUS  KUJAKOCTH B
BOIIPOCOB OOOCHOBaHUSA | TpyOax M OTKPHITHIX TIOTOKAX;
PI1 3HaHue mozenedt OI'JIA  ans | BompocoB 000CHOBaHUS
JIBYXMEPHBIX MoOJeIeH OI'J1A ISt
npOQHIBHBIX U | IBYXMEPHBIX NPODUIBHBIX U
TUTAHOBBIX MOTOKOB; | MJIaHOBBIX MOTOKOB;
YpaBHEHUW COCTOSIHUS | ypaBHEHUH COCTOSIHUSA
C)KMMAEMOM JKUJIKOCTH, | CKMMaeMOM J)KUJIKOCTH,
o0mrero ypaBHeHHs | o0riero YpaBHEHHSA
YCTaHOBUBILIETOCS YCTaHOBMBILETOCS JBUKECHHSI
JBUXKEHHUSI C)KUMAEMBIX | CKUMAEMbIX JKUIKOCTEH
SKUAKOCTEH
co3/aBaThb monemu | Chopmupoapmieecs
HCCIIEyeMOro CHUCTEMaTHYECKOe yMEHHE
TUIPABINYECKOTO co3/71aBaTh MoOJeNIu
npoiecca Ul | UcciieayeMoro
PJ12 Ymenue KOHKPETHBIX TUIPABIMYECKOrO0  IIpoLEcca
TEXHOJIOTHUECKHUX TSt KOHKPETHBIX
YCIIOBUH; TEXHOJIOTHYECKHUX  YCJIOBHIA;
YCTaHaBJINBATh YCTaHaBJIMBATh
(YHKIIMOHATIBHYIO (YHKIIMOHATBHYIO CBA3b




CBSI3b MEXAY | MEXIy (dakTopamu,
(daxTopamu, 00yCIJIOBITBAIOIINMH
00YCIIOBIMBAOIINMH n3y4aeMblil IIPOIECC; PerIaTh
HN3y4aeMblil  IIpolecc; | MPaKTHIECKUE 3aJa9u
pemiath NpakTH4ecKue | GUIbTpanuy, CBSI3aHHBIE C
3amaud  (QUIBTpaNMM, | KOMMYECTBEHHOW  OIICHKOH
CBSI3aHHBIC ¢ | bwrsTpannn JKUJIKOCTH;
KOJINYECTBEHHOH OTIPECTATh MacCOBYIO
OLICHKON  (UIBTpALMH | CKOPOCTh M MacCOBBIH pacxoj
KHUJKOCTH; OHPENeNsATh | KUAKOCTH
MaccOBYIO CKOPOCTb H
MacCOBBIH pacxon
KHJKOCTH
MIPUMEHEHHUS
aBHEHUU
P Cdopmuposagsieecs
MaTeMaTH4ecKOro
CHCTEMaTHYECKOE BIAJICHUC
MOJIETTHPOBAHH, .
M NPUMECHCHHEM  ypaBHEHHUH
YCIIOBHH, TapaMeTPOB U
MaTeMaTHIeCcKOTro
KpHUTEpHEB nogoous .
MOJICTIMPOBaHUS,  YCJIOBHH,
¢uznIecKoro
IapaMeTpoB M KPHUTCPHUEB
MOJIETTMPOBAHNS;
nogoous (huzmgeckoro
P13 Haspix METOJ0B ydera
MOJICTIMPOBAHUS;  METOJIOB
THIPOJMHAMHYECKOTO
ydeTra THAPOJANHAMHYECKOTO
HECOBEpPLICHCTBA
HECOBEPILECHCTBA CKBKUH U
CKBAKUH M  T'PaHHIl
TpaHUI] THUTAHUS, METO/IOB
MUTaHHMS; METOJIOB .
pacdyera HEyCTaHOBHUBILEHCS
pacuera .
. ¢bubTpanun yIpyroi
HEYCTaHOBHUBILICHCS .
. | (cxmmaemoir)
¢bunbTpanK  ynpyrou
(cxIMaeMoin)

3 IlepeyeHb OLICHOYHBIX CPEICTB

Tabnuua 3anosHseTCs B COOTBETCTBHH ¢ paszesioM 1 PaGodeli mporpaMmbl JUCIUATUTHHBL
(Mofyist).

Tab6muma 3 — [lepeyeHpb OIIEHOUHBIX CPEACTB MO AUCIUILIAHE (MOIYITIO)

KonTponupyemsle miianupyeMbie

KoHTponupyembie TeMbl

HammeHoBaHME OIEHOYHOTO CPENCTBA U
npeacrasieHue ero B @OC

pe3yIbTaThl O0yUCHHS JVCTIATUTAHBI } TIpoMeskyTouHas
Texymmmuii KOHTPOJIb
aTTeCTalus
Ounas popma 00ydeHUS
PAI1 3HaHue : OCHOB JlaGopaTopHas DK3aMEH B
MaTeMaTHCCKOTO 1 pabora NHUCEMEHHON (opMe
¢dusngeckoro
[IpakTrueckas DK3aMeH B
MOJCpOBAHHA 1.1. T'uapasivka P .
THIPABIMYECKUX pabora MUCbMEHHOH (hopme
MIPOLIECCOB JBIKEHUS
DK3aMeH B
JKUAKOCTHU B TpyOax u CobecenoBanue N
MUCBMEHHOHU (popme
OTKPBITBHIX MOTOKAX;
BOMPOCOB 0OOCHOBAHHS Jlaboparopnas OK3aMeH B
mozeneit SI'JIA nst pabora IICbMEHHOH (opme
JIBYXMEPHBIX
npodunbHbIX 1 rianoBsix | 1.2. Hedrerasosas [IpakTuaeckas OK3aMeH B
MOTOKOB,; ypaBHeHHﬁ TUAPOMEXaHUKA pa6OTa MUCBMEHHOM (bOpMe
COCTOSTHHSI CKMMAeMOi
OK3aMeH B
JKUJIKOCTH, OOIIEro CobecenoBanne .
MMCbMEHHON (hopme




ypaBHEHUS
YCTaHOBUBILETOCS
JBHOKEHHS COKUMAEMBIX
JKHIKOCTCH

P12

YMeHue : co3naBaTh
MOJIENN HCCIIETyEeMOTO
THIPaBIMYECKOTO
mporiecca ISt
KOHKPETHBIX

1.1. I'uapasiuxa

JlabopartopHas
pabota

DK3aMeH B
MUCBMEHHOU (opme

[IpakTnueckas
pabota

DK3aMeH B
MUCBMEHHOU (opme

TEXHOJIOTHIECKUX
YCIIOBHI; YCTAHABIMBATh
(YHKIIMOHATBHYIO CBSI3b

DK3aMeH B
MMUCBMEHHOHU opme

JlabopaTopuas
pabota

Mexay hakropamu,
00yCTIOBITHUBAOIUMH
H3y4aeMblil IIPOLECC;
pearh NpakTHUECKHe
3amauu QUIBTPAIAH,
CBSI3aHHBIC C
KOJINYECTBEHHOU
OILIeHKOH (puiIbTparyn
XKHUIKOCTH; ONPEACIATH
MacCOBYIO CKOPOCTh U
MAacCCOBBIA pacxo[
KHJKOCTH

1.2. Hedrerasosas

TUApOMEXaHUKa OK3aMeH B

MUCBMEHHOHU (opme

[IpakTuueckas
pabota

PII3 HaBbIk : npuMeHeHuUs
YpaBHEHUU
MaTeMaTHYeCKOTo

JK3aMeH B
MUCBMEHHOHU (opme

JlabopaTopuas
pabota

1.1. T'unpaBnuka
JK3aM€eH B

IIICEMEHHOH (hopme

[IpakTuueckas
pabota

MOJICNIUPOBAHHUA,
YCIIOBUH, IapaMETPOB U

KPHUTEpUEB NOA00HS
(u3MIeCcKOro
MOZEIUPOBAHU; METOIOB

DK3aM€eH B
MUCbMEHHOH (hopme

JlabopartopHas
pabota

ydeTa
THAPOJMHAMHIECKOTO

HECOBEPIICHCTBA
CKBQ)KUH U IPaHMIL
MTUTaHUs; METOJIOB
pacuera
HEYCTaHOBHUBILIEHCS
GbuIbTpaLUK yIpyrou
(cKUMaeMoit)

1.2. Hedrerazopas

TUAPOMCXaHUKa DK3aMeEH B

MUChMEHHON (hopme

[IpakTnueckas
pabora

4 OnucaHue Npoueaypbl OLeHUBAHUS

KauectBo copmMupoBaHHOCTH KOMIIETCHIIMA Ha JaHHOM JTare OICHUBACTCS 110
pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU MOMOIIN KOJMYECTBEHHOUW OIEHKH,
BBIp@XCHHOW B Oayutax. MakcuMaibHas cymMma OaJioB MO JUCIUIUIMHE (Moaynro) paBHa 100
Oammam.

. OLIEHOYHOE CPEJCTBO

Bun yueOHoM

[Tpaktuueckue | JlaboparopHast
NeATeTbHOCTH Ox3amen | Hroro

3aHSITHUSI paboTta
Jlexnn 10 10
[IpakTrueckue 20 20
3aHITHUS
JlaboparopHas 20 20
pabota
CamocrosiTenbHas 10 10
pabora
[IpomexyTouHas 40 40
aTTecTanus
Hroro 40 20 40 100




Cymma 6astoB, HAOpaHHBIX CTYACHTOM IO BCEM BHIaM y4eOHOU AEATEIbHOCTH B paMKax
JUCLUIUIMHBL, IEPEBOUTCA B OLIEHKY B COOTBETCTBUU C TAOJIULIEH.

CymMa 6ayioB OueHka 1o
o HPOMEKYTOTHOH XapaxkTepucTika KadyecTBa chOpMUPOBAHHOCTH KOMITETEHIINT
JUCIUTUTHHE aTTecTalluH
CryneHr JEMOHCTPUpPYET chopMHPOBAHHOCTH JTUCIUTUTHHAPHBIX
KOMIIETEHI[H, OOHApyXKUBaeT BCECTOPOHHEE, CUCTEMATHYECKOe U TiIyOokoe
/ 3HaHWE Y4eOHOTO MaTepHana, YCBOMJI OCHOBHYIO IJIUTEpaTypy M 3HAaKOM C
o1 91 o 100 (GATTCHO» JOTIOJTHUTENIBHOM  JIUTepaTypod, pPEeKOMEHIOBAaHHOH MNpOrpaMMOH, yMeeT
(OTTHAHOY CBOOO/THO BBINTOJHATH IPAKTHIECKHE 3aJaHHUs, ITPELyCMOTPEHHBIE IPOrPaMMOii,
CBOOOTHO OTIEpHpPYET NPHOOPETEHHBIMH 3HAHMSAMH, YMEHUSIMH, TIPUMEHSIET UX
B CHTYaIlUsIX MOBBIIICHHON CII0’KHOCTH.
CryneHr JEMOHCTPUPYET chopMHPOBAHHOCTH JUCIUTUTHHAPHBIX
ot 76 110 90 «3auTeHO» / KOMIIETEHI[MH: OCHOBHbIE 3HAHMS, YMEHHMS OCBOEHBI, HO JOIyCKAalTCS
«XOpOLIO» HE3HAUUTENbHbIC OINMOKH, HETOYHOCTH, 3aTPyJHEHHS INPH aHATHUTHYECKUX
onepanusix, HepeHoce 3HaHUH 1 YMEHHUH Ha HOBbIe, HECTAHAAPTHbIE CUTYAILlUH.
CryneHr JEMOHCTPUpPYET chopMHPOBaHHOCTH JUCIHATUTHHAPHBIX
KOMIIETEHIIMH: B  XOA€ KOHTPOJBHBIX  MEpOIPHWITUH  JIOIMYCKAIOTCS
61 11075 «3a4TeHO» / 3HAYUTEINILHBIC ONIMOKH, MPOSBISICTCS] OTCYTCTBUE OT/ACNIBHBIX 3HAHUH, YMCHHUI,
or oL ao «yIIOBJIETBOPUTEIFHO» | HAaBBIKOB 110 HEKOTOPHIM JHMCUUIUIMHAPHBIM  KOMIIETCHIMSM, CTYIEHT
HCTIBITHIBACT 3HAYUTENBHBIC 3aTPYAHEHUS] NPU ONECPHPOBAHUM 3HAHUSIMH H
YMEHHSIMHU IIPH UX HepeHOCe Ha HOBBIE CUTYAIUH.
o1 0 10 60 «HE 3a4TeHO» / JucuuninrHapHbIe KOMIETCHITUN HE C(I)OE)MPIpOBaI;ILI. [IposBiseTcs monHOe WK
«HEYIOBJICTBOPUTENBHO» | MPaKTHYECKH MOJHOE OTCYTCTBHE 3HAHUH, YMCHUH, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 Ilpumep 3axaHuii Ha 1a6GOPaTOPHYIO PadoOTy

Jlabopamopuas paboma Nel. Hccrnedosanue guivmpayuu 6 0OHOPOOHOM HANOPHOM
niacme ¢ nepemMeHHol MOWHOCMbIO.

1. Ob6ocHoBaHMe pacueTHOU
MIOJI3€MHBIX BO/I.

2. OG0CHOBaHUE PACYETHOM 3aBUCHUMOCTH M pacueT MbE30METPUUYECKHX HAIOpOB JUIS
BBIOPaHHBIX CTBOPOB BOJJIOHOCHOTO IJIacTa.

3. IlocTpoenue rpaduka U3MEHEHUs TbE30METPUUYECKOT0 HAaropa AJs 33JaHHOT0 yJacTKa
MOTOKA TO/I3EMHBIX BOJI.

Jlabopamopnasa paboma Ne2. Hccnedosanue unvmpayuu 6 00HOpOOHOM Oe3HanopHom
niacme Ha 20PU30HMAILHOM 8000YHODeE.

1. OO6ocHOBaHME pacyeTHOW 3aBHUCUMOCTH M pacyeT YAEIbHOIO pacxoja IMOTOKa
MIOJI3€MHBIX BO/I.

2. OG0oCHOBaHUE PACYETHOM 3aBUCHUMOCTH M pacueT MbE30METPUUYECKHX HAMOpOB JUIS
BBIOPaHHBIX CTBOPOB BOJJOHOCHOTO IJIacTa.

3. IlocTpoenue rpaduka U3MEHEHHUS TbE30METPUUECKOT0 Haropa /il 3alaHHOrO yyacTKa
MOTOKA TTO/I3EMHBIX BO/I.

Kpamxue memoouueckue ykazanus

PesynbTarhl, momydeHHBIE B XOJI€ BBITIOJHEHHUS JIAOOPATOPHBIX PAOOT TOJDKHBI OBITH
odopmiens! B Buje otyera. CTyI€HTOM JOJKHBI OBITH MOJTOTOBJICHBI OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI MO TeMaM J1abopaTopHbIX paboT. B mabopaTtopHbIX paboTax OCBaMBAIOTCS HABBIKH,
KOTOpPbIE HEOOXOAUMBI, YUTOOBI KAUECTBEHHO BBHITIOJIHHUTD KEHC U 3aT€M HCII0JIb30BaTh 3TH HaBBIKU
IIPU BBIMIOJIHEHUH CTY/I€HUYECKUX paboT, a 3aTeM U B Ipo(heCCHOHATIBLHON e TEIbHOCTH.

3aBUCUMOCTH U PpacydeT YACIbHOI'O pacxolJa II0TOKa



IlIxana oyenku

Bansl mo
OreHka PESyILTATAM Onucaxne
UTOTOBOH
OLICHKH
J— 20 OO0yuaromuiics NOKa3bIBaeT BEICOKUI YPOBEHb 3HAHHUI IPH BHITIOJIHEHUT
11a00paTOpHBIX PaboOT
18 OO0yuaromuiics NOKa3bIBaeT XOPOIIUI yPOBEHb 3HAHUN TIPH
xoporo BBIIOJHEHUH JIa0OPaTOPHBIX paboT
VIORICTBOPHTEIEHO 15 OO0y4Jaromuiics MoKa3pIBaeT CPEAHUN YPOBEHb 3HAHUH TIPH
BBIIOJIHEHUH JIa0OPaTOpHBIX paboT
OO0yuaromuiics NOKa3bIBaeT HU3KUI YPOBEHb 3HAHUH MTpU
HEYIOBIETBOPUTEIHHO 0-12 BBIMOJTHEHUH JIA00PAaTOPHBIX PabOT WIIH HE MPOJEMOHCTPUPOBAI 3HAHUIT
10 TEME TIPH BBITIOITHEHHUH 3aJaHHUH.

5.2 Ilpumepsl 3a1aHUI 1J151 BHINOJHEHHS MPAKTHYECKHX PadoT

3anamue 1. Qusuueckue ceoticmea dHcuoKocmeti U 2a308.

1. 3HaKOMCTBO C BeJIMYMHAMH, XapAKTEPU3YIOUIMMH (PU3HMUECKUE CBOMCTBA KUAKOCTEH U
ra3oB: IUIOTHOCTh, TEMIIEPATYPHOE PACHIMPEHHE, CKUMAEMOCTD U BSI3KOCTH KHUIKOCTH.

2. Pemenue 3amady 1o ONPEAETICHHUIO IUIOTHOCTH CMECH HECKOJBKUX JKUAKOCTEH,
YBEIMYCHUIO 00bEMa JKUAKOCTH IPH €€ HarpeBaHWH, YMEHBIICHHIO OO0BeMa XHUIKOCTH MpU
YBEJIMYEHUH JIaBJICHUS, ONPEACICHUE BEIUYMHbI CUJIbI )KUIKOCTHOI'O TPEHHSL.

2.1. Onpenenuth MIIOTHOCTh CMECH JKUJKOCTEH, UMEIOLLEH CIIeIyIOIINI MacCOBBI COCTaB:
kepocuHa — 30 %, Ma3yTa — 70%, el IIIOTHOCTH KepocHHa p=790 kr/m°, a MasyTa py=900 kr/m°.

3anamue 2. I'uopocmamuueckoe oasnenue. Cuna 0asieHus HCUOKOCMU HA NIOCKUe U
KPUBOIUHELHbLE NOBEPXHOCTIU.

1. 3HaKOMCTBO € ypaBHEHHSIMHU IS OTIPEACIICHUS CHIIbI IaBJICHUS KUIKOCTH Ha IJIOCKUE
U KPUBOJIMHEHHbIE CTEHKH PE3EPBYapOB, C MOHATHEM TeJla JaBJICHUS.

2. PemieHue 3ajady 1O OIpPENEICHUIO CWIIbl JaBJIECHUS JKUJIKOCTH Ha IUIOCKUE U
KPUBOJIMHENHHBIE TOBEPXHOCTH.

2.1. OnpenenuTh CHITY TaBJICHUS BOBI HA JIETAIh, UMEIONIYI0 ()OPMY YETBEPTH KPYTrOBOTO
mmHApa paguyca =0,5 M. Haiitu yro, mosx KoTopoM 3Ta cujla HarpaBiieHa K TOpu30oHTY. Pacuer
BECTH HA €JMHUILY IIUPUHBI KOHCTPYKIMHU. BeicoTa koHCcTpyKmn H=5 M.

3anamue 3. Ypaenenue nepaspvienocmu. Ypasuenue J{. bepnyniu ons nomoka 6a3kou
HeCICUMAeMOU HCUOKOCMU.

1. 3HaKOMCTBO C 3aKOHAMHU HEPA3PHIBHOCTM M COXPAHEHUs SHEPIMM JBHXKYIIEHCS
KHUJIKOCTH TIPHA YCTAHOBUBIIEMCS €€ JIBH)KCHUH.

2. Pemienue 3a/1a4 1o onpeieNe U0 OIHOM SHEPTHH TOTOKA U €€ COCTABIISIOIINX.

2.1. OmpenenuTh HampaBlieHHE [BWKCHUS pPEATbHON JKUIKOCTH M BHJ MECTHOTO
CONPOTHBIIEHUS B HAKIOHHOM TpYOONpPOBOJAE MpPHU CIEAYIOIIUX HCXOAHBIX JaHHBIX:
reoie3nvecKas OTMETKa ceueHui z1= 2 M, Z;= 6 M; MaHoMeTpuueckoe gasienue p1= 0,1 MIla, p2=
0,05 MIla; nuametpsi Tpy6omposoaa di= 200 mm, do= 120 mMm; pacxon sxuakoctn Q=3*10° m*/c;
KMHEMATHUECKUH Kod(puImenT Ba3kocTH sxuakoctu 10%10° m?/c.

3anamue 4. Pescumbl 08udceHUs HCUOKOCTIU.

1. 3HaKOMCTBO C JaMHHapHBIM W TYpPOYJICHTHBIM PEKUMAMH JBIKEHHS IKHIKOCTH.
MeTtoaamu orpeiesieHUs] peXKUMOB JIBUKEHUS JKUIKOCTH.

2. Pemenue 3a1a4 1o onpeeneHuto yncia PeiiHonpaca, KpUTHYECKON CKOPOCTH U PEXMMa
JIBYDKEHUS JKUIKOCTH.

2.1. OnpenenuTe npeneabHOE 3HaYEHHE CKOPOCTH BOJIbI B TPYOOIPOBOIaX TEIJIOBON CETH
nipu Temnepatype 150 °C, abcomoTHas mepoXoBaTocTh Tpyd k =5 - 107 m.

3anamue 5. Pacuem nomeps Hanopa u 0aenenus Ha npeoo0oaeHue CUil mpeHus.

1. 3HakoMCcTBO ¢ ypaBHeHHEM Jlapcu i oripeiesieHus MoTeph Haropa o JJIuHe TpyOsl 1
MOTEPh JaBIICHUS, COOTBETCTBYIOIIUX MOTEPSIM HAIIOPA.

2. Pemienue 3a/1a4 Ha onpeziesieHre NoTepb HAalopa U IaBJeHUs 1o JJIMHE TpyOOIpoBoa.



2.1. Haiitn nmorepu Hamopa 1o JUIMHE NpU JBWXKEHUHU BoAbl ¢ Temreparypoil t=50°C B
[IEeJTbHOCBAPHOM CTAJIbHOM TpyOe, ObIBIIEH B yNOTpeOJICHUH, C BHYTpeHHUM auameTpom d=0,5 m.
Pacxon Bomer Q=0,60 m3/c. ynmna Tpyosr 1=500 M.

3auamue 6. Pacuem nomepvb Hanopa u 0aglenus HA NPeoooeHUe MeCHHbIX
2UOPABTULECKUX CONPOMUBTLEHUI.

1. 3HaKOMCTBO C MECTHBIMU THUIPABINYECKUMHU COMPOTUBICHUSIMU M YpaBHEHHUEM
Beiicbaxa sl ompeneneHus IOTEPh HANopa HAa Y4acTKaxX MECTHBIX TIUAPABIMYECKHX
COIPOTHUBJICHMUIA.

2. PemieHue 3a1a4 AJis ONpeieeHNs IOTEPh HANlopa U JaBJIEHUs B KpaHeE, B KOJIEHE, IpU
PE3KOM PACHUIMPEHUHN U PE3KOM CYKEHHUHU MOTOKA.

2.1. OmnpepenuTh NOTEPU HANopa M THAPABIMYECKUN YKIOH IpU IMOJade BOJBI CO
ckopocThio v = 0,2 M/c uepe3 yMepeHHO 3apKaBIEHHYIO CTANIbHYIO TpYOKy nuamerpom d = 50 Mmm
u auHoi 1 = 60 M ipu Temnepatype Bobl 10 °C.

3anamue 7. I'uopasnuueckuii pacuem npocmsix mpyoonpoooos.

1. 3HaKOMCTBO C OCHOBHBIMU 33Ja4aM{ [0 TUAPABIMYECKOMY pacdeTy I[pOCTOrO
TpyOOIIpOBOA.

2. Pemenume 3amad4 1O ONPENEICHUIO MPOIMYCKHOM CIOCOOHOCTH TpyOOIpoBo/a,
NOTPEOHOr0 HATopa U MoA0OpYy AuaMeTpa TPyOBbI.

2.1. Haiitn Hanop H (mampumep, Beicory H Bomonamopnoii OamrHu), eciu mo TpyOe
muametpoM d =50 MM u umHOM 1=75 M HeoOxoaumo nepenats pacxoxa Boasl Q=3,5 ii/c. TpyOsl
HOBEBIE, CTaJbHBIE, K, = 0,06 MM, cymma Bcex K0(h(HUIIMEHTOB MECTHBIX COIPOTHBIICHUH paBHA
3.8, T.e Z{=3.,8.

3anamue 8. Pacuem 6enuuunvl NOGblUEHUS OABIEHUS NPU SUOPABIUYECKOM Yyoape 6
mpyo6ax.

1. 3HaKOMCTBO C SIBJIEHMEM THJpPABIMYECKOro yaapa B TpyOax, ypaBHeHuem H.E.
KykoBckoro namsi omnpeneneHus: CKOPOCTH PACIPOCTPAHEHHsI YAApHOW BOJHBI M BEITUYHHBI
MOBBILICHUS IaBJICHUS PU TUIPABINYECKOM yape

2. Pemenue 3a1a4 no onpeAeseHuIo CKOPOCTH pacIPOCTPaHEHUs yIapHON BOJIHBI.

3. Pacyer BeMUMHBI MOBBIILIEHUS JaBJIE€HUS IPU THAPABINUYECKOM yIape.

3.1. LlentpanbpHblii Hacoc mepekaunBaeT HePTh C KMHEMAaTHYECKUM KO03((HUIIMEHTOM
BA3KocTH 3,5%107° M?%/c 10 ropu3oHTaTEHOMY Tpy6OTpoBOAY MTHHOM 100 M, nramerpom 200 MM
u pacxogoM 10 n/c. [Tociae BBIKITIOYEHUS LIEHTPOOEKHOTO HAacoca JAaBJIEHHs Ha BXOJE B HACOC U
Ha BBIXOJE M3 TpyOompoBoaa ymaio a0 arMocdepHoro. Ilorepsmu Hamopa B Hacoce U
CKMMaeMoCcTblo He(pTH mnpeHeOpeub. HailiTw 3akoH HM3MEHEHHS CKOPOCTU JKHAKOCTH B
TpyOOIIpOBOJIE.

3auamue 9. Pacuem omeepcmutl u HAcadoxk npu NOCMOSIHHOM HAnope.

1. 3HaKOMCTBO ¢ BUJaMH Haca/J0K U UX Ha3HAUEHUEM, C PACUETHBIMHU YpaBHEHUSIMHU JJIS
OIpEEIIEHUS PACX0/1a )KUIKOCTH, BBITEKAIOIIEH Yepe3 OTBEPCTHE WU HACAIOK.

2. Pemienue 3amad 1o ONpeAENEHUIO pacxoda U CKOPOCTU HCTEUEHUs KUAKOCTU W3
OTBEPCTHUS M HACaJIKa U 1O OINpPEeNICHUIO BaKyyMa BHYTPH HacaJKa.

2.1. Onpenennuts BpeMs ONMIOPOKHEHMS LIUCTEPHBI C MAa3yTOM IPH CIEAYIOUIUX JTaHHBIX:
o6beM MasyTa B ructepHe V = 50 M%; nuameTp nuctepHsl D = 2,8 M; AuaMeTp CIMBHOTO NaTpyOKa
d =0,1 M; KHHeMaTHYecKas BI3KOcTh MasyTa v = 0,69-10* m?/c.

Kpamxue memoouueckue ykazanus

g Toro, 4roObl TMOATOTOBUTHCA K TMPAKTUYECKOMY 3aHSATHIO, CHayala Ccleayer
03HAKOMUTBCSI C COOTBETCTBYIOIIUM TEKCTOM yueOHHKa (JiekiuH). [IoAroToBka K MpakTHYECKOMY
3aHATHUIO HAUYMHAETCS MOJIe W3Y4YeHMs 3aJaHusl U 0A00pa COOTBETCTBYIOUIMX JIUTEPATYpPhl U
HOPMAaTHUBHBIX UCTOUYHUKOB. PaboTa ¢ nuTeparypoil MOKET COCTOSTh U3 TPEX JTAINOB - YTEHUE,
KOHCIIEKTUPOBAaHUE U 3aKIIOYHUTEIbHOE 0000IIeHne CyTH u3ydaeMoil pabOotsl. [loaroroBka k
NPAaKTUYECKUM 3aHATHSIM, MOApa3yMeBaeT aKTUBHOE HCIIOJIb30BaHUE CIPABOYHON JINTEPATYypPhI
(PHIMKJIOTIE U, CJIOBaped, aJlbOOMOB CXE€M MW Jp.) W TNEPHOIWYECKHX H3TaHui. Branenwe
HNOHSATUIHBIM armnapaToM U3y4aeMoro Kypca siBsieTcss He00X0IMMOCTBIO.



IlIxana oyenku

Bannst 1o
e3yIbTaTaM
Ne pesybTal Onucaxne
HUTOrOBOMU
OLIEHKHU
OOy4Jaromuiicsi TMOKa3bIBaeT BBICOKUI YPOBEHb 3HAHUN MPH BHINOIHEHUU
OTIMYHO 20 yHarom yp P
3amaHuit
XODOLLIO 18 OO0yuaromuiics MOKa3bIBaeT XOPOIIMH YPOBEHb 3HAHUII MpPU BBHIOJHEHHU
P 3aJaHIH
OOyyJaromuiicss MOKa3bIBaeT CPEJHUI YpOBEHb 3HAHHWH IPH BHITOJHEHHH
YIIOBJIETBOPUTEIHHO 15 YHaIo pea P p
3aJaHui
OOyuaromuiics MOKa3bIBaeT HU3KUH YpPOBEHb 3HAHMWN NPU BBHITOJHEHUH
HEYIOBIETBOPUTEIHHO 0-12 3aaHuil WM HE MPOJEMOHCTPUPOBAN 3HAHMHM MO TeMe NPH BHINOIHEHUH
3aJaHUI.

5.3 IlpumepHbIii IepedeHb BOMPOCOB MO0 TeMaM

o o~

© o~

11.
12.

13.
14.

15.
16.
17.

18.
19.
20.

KakoBbI OCHOBHBIE (PH3UUECKUE CBOMCTBA KHUIKOCTU?

Yro HaxOAUTCS IO OCHOBHOMY YPABHEHUIO THIPOCTATHUKHU?

Kakyto ¢popmy nmpruHHMaeT NOBEPXHOCTH PABHOTO JABJICHUS ITPH BPALICHUHN KUJAKOCTH
BMECTE C COCYJIOM BOKPYT BEPTUKAJIBHON OCH C IOCTOSHHOM yIJIOBOH CKOPOCTHIO?
Kak Bnusier poct ckopocTH 1oToka Ha unucio Pelinonbaca?

Kakum npubopom omnpenensercst HayaabHOE HallpsDKEHUE CABUra?

Mexay KaKuMH BeJIMYMHAMH yCTaHABIUBAIOT CBS3b MU (epeHInaTbHbIC YPaBHEHHS
JBYKCHMSI UIICAJIBHOM JKUJKOCTH Jitsiepa?

OT 4ero 3aBHCHT YHCIIEHHOE 3HaueHue ko3 durmenta Kopuomnmca?

[Torepu naBneHust, 3aBUCAIINE OT TPEHHS KTIAKOCTH O CTEHKH TPYOOIpOBOJA.

Kaxkoe naBnenne uzmepsier MaHOMETp?

. HpI/I KaKOM PCXKUMCE JIBUKXCHHA KUAKOCTU B pr60r1p0BoI[e HYJ'IBC&HI/Iﬁ I[aBJ'IeHI/Iﬁ n

CKOpPOCTEH HE IPOUCXOIAUT?

Uem xapaKTepu3yrOTCsi HEPTEra30HOCHBIE CHCTEMBbI?

Kakas BennunHa BBIpa)kaeT OTHOIIEHHWE 00BbEMa mMop oOpasma K 00BEMY camoro
obpasua?

Kaxkue 3akoHb! (pUIBTpALIUH CYIIECTBYIOT?

Ilo xakomy 3akoHy pacopezensieTcs JAaBlIeHHe Npu (QUIbTpAlUU CKUMAEMOU
KHUJKOCTHU?

Knaccudukanus GuabTparimoOHHBIX MTOTOKOB.

OT yero 3aBUCHUT I1eOUT?

ITo kakoMy 3akoHy pacmpenensercss AaBieHHe Npu (UIbTpAlUU HECKHUMAEMOU
KHUJKOCTHU?

KakoBa pa3zMepHOCTb MOPUCTOCTU?

Bup! TITOCKHUX IBYMEPHBIX TIOTOKOB.

Urto noHMMaeTcs MOoJ] TEPMUHOM «TPEIINHOBATas cpeaay?

Kpamxue memoouueckue yxkazanus

DK3aMeH B MUCbMEHHOU (popMe IPOBOAUTCSA KaK CHEIHalibHas Oece/ia MPenojaBaTels co
CTYAEHTOM Ha TEMBbI, CBSI3aHHBIE C W3y4aeMOW IHUCIUIUIMHOW, pacCCUYMTAHHAs Ha BbIACHEHHUE
o0bemMa 3HaHUH CTY/ICHTA 110 ONPECIICHHOMY pa3Jieny, TeMe, TpodiieMe U T.11. Y POBEHb YCBOSHUS
TEOPETHYECKOT0 MaTrepuajga IMPOBEPSIETCS MOCPEACTBOM BBIOOPOYHOTO OMpOca MO pas3iesiaMm
JIUCIUTIITUHBL.

LIxana oyenku

Ne bamnst Omnmcanne
OTIHYHO 40 CTyzfeHT NpaBWIBHO, TOJHO M YEeTKO OTBEYaeT Ha MOCTABICHHBIH BOIPOC,
HCHOJIb3Ysl TPO(ECCHOHATIBHYIO TEPMHUHOJIOTHIO
<ODOLLIO 32 CTyzieHT NpaBHJIBHO, TIOJIHO M YETKO OTBEYaeT Ha IOCTAaBJICHHBIH BONPOC, HO
P 3aTpyaHsiercs B popMynupoBKe npodecCHOHATBHBIX TEPMUHOB
CTyzieHT NpaBUIIBHO, HO HETIOJHO M HEYETKO OTBEYAET Ha MMOCTABJICHHBIN BOIIPOC
YIIOBJIETBOPUTEIHHO 24
U 3aTpyaHsieTcs B HOpMyIHpOBKe HpOdecCHOHATbHBIX TEPMHHOB




CTy,E[eHT HETIPaBUJIBHO OTBEYACT Ha MMOCTaBJICHHBIN BOIIPOC WJIM HE OTBEYACT HA

HEYJIOBJIETBOPUTEIILHO 0-16 o
MOCTaBJICHHBII1 BOITPOC

KJIIOYHU K OHEHOYHBIM MATEPHUAJIAM 110 JUCHUIIJIMHE

«TUAPABJIMKA U HE®TEI'A3OBAS T'HIPOMEXAHUKA»

5.1 OTBeTrbl Ha 3a1aHus JJa00PaTOPHON PadoThI

Jlabopamopnas paboma Nel. Hccnedosanue gpunompayuu 6 00HOPOOHOM HANOPHOM NAACME C
nepemMeHHOU MOWHOCMBIO.

Xon paboThI:

1. Ilepen HauanoM MPOBEACHHS OMBITOB HEOOXOIMMO HAJTUTh BOAY B cocya Mapuotra.

2. Beraucnsercs miomaab GuibTpanuu mno Gopmyse:

pomd”
4

rue d — muameTp TpyOBbI, M;

3. Ilpu 3axpbITOM KpaHuke /1 BO BCEX NbE30METPAaX yCTaHABIMBACTCS OAMHAKOBBIN
(cratuueckuii) ypoBeHs 1-1.

OtkpeITHEM KpaHHKa | ycTaHAaBIMBAETCS ONPENEICHHBINA PEKUM YCTaHOBUBILEHCS
¢unbTpanuu. PexxuMm paboThl CUNTAETCSl YCTAaHOBUBILIEMCS, I0CJIE TOTO KaK MOJI0KEHUE YPOBHS
AKHUJIKOCTH B TPyOKax — Mbe30MeTpax MepecTaHyT U3MEHAThCS.

4. B MepHBIii MWINHAP OTOUPAETCs ONPEaesICHHBIN 00bEeM JKUIKOCTH TPH YCTaHOBHUBILIEHCS
¢buibTpanum, BpeMs 0roopa GUKCUPYETCsl CEKYHIOMEPOM.

5. OnbITHI IPOU3BOAATCA JUI TPEX PEKUMOB. Pe3ypTaThl ONBITOB 3aHOCATCS B TAOJIUILY.

Ne BricoTa cTonba KUJIKOCTH B ME30METpax, M
- V, M t,c
OIBITA hy h, hs ha hs he h7
1.
2.
3.
6. PaccuuThIBatoTCSs AaBIEHUS B TbE30METPaX 1Mo popmyIe:
P, = gph,

rae P1 — naBnenue B mee3ometpe, Mlla;

g — yckopeHHe cBoboaHOTO0 MageHus, M/c? (§=9,81 m/c?);

p - TNIOTHOCTB KUAKOCTH, Kr/M° (1 Bozsl p=1000 kr/m’);

h1 — BbIcOTa cTOI0A JKUAKOCTH B ITBE3OMETPE, M.
7. Ctpoutcs rpaduk pacrnpesiesieHus AaBJIeHuUs.
Ha rpaduke Toukamu HaHOCATCS 3HAUEHUS JTABJICHUH JUISI U3BECTHBIX PACCTOSIHUI OT BXOJa B
MOJIEIT IS KQKJIOTO TThe30MeTpa.
Ecnu nopuctas cpena uaeaabHO OJJHOPOJHA U PEXKUM (QUIIBTPALIMU YCTAHOBHUBILIEHCS, TO BCE
IKCTIEPUMEHTATBHBIE TOUYKH TIPOMEXYTOYHBIX 3HAYCHUH JaBICHUN TIOMIAAYT Ha TPSMYIO.
['padux cTpouTCs U1 BCEX PEKUMOB.
8. OmpenernsieTcs TpaleHT AaBICHHUS HA BCEM yJacTKE U aHAJOTHYHO OTIPEEISIOTCS
I'PaJAMEHTHI AaBJICHUN Ha KaXKJIOM Y4acTKe MEXIY Ibe3oMeTpaMu. Eciin BBITOTHAIOTCS YCIOBUS
MyHKTa 7, TO TPAUCHT AAaBIICHHUS OyJeT BEIMYMHOMN MTOCTOSTHHOM JIJIsl TAHHOTO PEXHUMAa.
9. Onpenensiercst 1eOUT KUJIKOCTU JJISl KAXKIOTO U3 TPEX PEKUMOB.



10. OnpenensieTcst CKOpOCTh (GUIBTPALIMU IS KAKJOTO U3 TPEX PEKUMOB.
11. CtpouTcs rpaduK 3aBUCIMOCTH CKOPOCTH (QUIBTPAIIMH OT TPAUEHTa JaBICHUS:

AP
= f(—).
.f{LJ

Kaxxnast Touka Ha rpaduke COOTBETCTBYET OJHOMY YCTAaHOBHBIIEMYCS PEeXUMY (DUIBTPALIUU.
12. Onpenensercs KO3PPUIUEHT MPOHULIAEMOCTH MOPUCTON cpelibl (MOJIEH IJIAcTa) MO
JAHHBIM Ka)KI0TO OMBITA M CPEHEE 3HAUCHUE €T MO pe3yibTaTaM Tpex onbiToB. Koadduunent
npoHunaeMoctu onpeaennts B CH u cmenianHoi cucreme.

Jlabopamopnas paboma Ne2. Hccnedosanue ghunvmpayuu 8 00HOPOOHOM Oe3HANOPHOM NiAcme
Ha 20pU30HMAILHOM 8000YNOpPe.

Xox paboTsl:

1. Ilepen HauaIOM MPOBEICHUS OMBITOB HEOOXOIMMO HAJIUTh BOY B cocya Mapuortra. [Ipu
3aKpBITOM KpaHuke /| yCTaHAaBIMBAETCS CTATUUECKUN YPOBEHB KUIAKOCTH BO BCEX CKBAXKUHAX
(he).

2. OtkpeiTieM KpaHuka Jl u3 ckBaxkunbl C1 oTOMpaeTCst )KUIAKOCTD MPU YETHIPEX Pa3IMUHbIX
YCTaHOBUBIIUXCS peXUMax. Ha KakJJoM yCTaHOBUBIIIEMCS PEeKUME 3aMEPSIOTCS 00beM
OTOOPaHHOM KUJKOCTU V, BpEMSsI €ro UCTEUEHUs t C TOMOIIbIO eMKOCTH (MepHOro nuiunapa) L
U CEeKyHJIOMEpa; ONpeAeIA0TCS JUHAMUYECKHE YPOBHU hy ®KUAKOCTH B JOOBIBAIOIIEH CKBAKUHE
C1 ckBaxunax npezomerpax 12, I13...117.

[TepBblii ycTaHOBUBIIHMICS PEXUM O0TOOPA KUAKOCTH MTPOUZBOJUTCS MPU HAUOOJIEe BBICOKOM
JMHAMUYECKOM YPOBHE U, CJIEI0OBATEIbHO, HAUMEHbIeM neoure. [Ipu mocnenyromux Tpex
YCTaHOBUBIIUXCS PEXKUMAX JMHAMUYECKUN YPOBEHb KX/ pa3 MOHMWKACTCS MTyTeM
JIOTIOJTHUTEIBHOTO KpaHuka Jl.

JlanHble U3MEpEHH 3aHOCATCS B TAOIHILY.

3a HayaJio OTCYETa YPOBHS B IIbE30METPAX MPUHSATO MOJOKEHNUE CTATUYECKOTO YPOBHS B HUX.
[ToaTomy (hakTHUECKOE 3HAUCHHE JUHAMUYECKOTO YPOBHS PACCUUTHIBACTCS 1O (hopMyIie:

hy,=h +h,

rae Ngi - moka3aHus Mbe30MeTpa, M.
3. Onpenensiercsa nedut Q ckBaxuHbl Cl Ha KaXXJI0M peXMME U BBIUUCISIETCS Hatop (BbIcOTa
cTonba *KuAKocTH) hj B KaKI0M CKBayKUHE:

h; = H-hy;

rae H — rimybuna 3aneranus niacra, m;

hgi — TMHAMUYECKU YPOBEHB B -0 CKBOKUHE, M.
PaccuuTbiBatoTcs (pakTHyecKre 3HaYeHUs JaBJICHUN B TOUKAX IUIACTa, TJ€ PaclioyIOKEHbI
CKBA)KUHBI.
TeopeTnueckne 3HaUEHUS 1aBIECHUHN B TE€X )K€ TOUKAX BBIUUCIAIOTCS. [lonydeHHbIE TaHHBIE
3aHOCSITCS B TAOJIUILY.
4. ITo pe3ysibTaTam pacueToB CTpouTcs rpaduk pacnpenenenus aasiaerus P=P(r) B kpyrosom
r1acTe AJis KaKI0ro U3 4 yCTaHOBUBILUXCS PEKUMOB (PUIBTpALIUU.
Heo6xoanmMo cienaTh BHIBOJIBI O XapaKTepe pacipeaeeHus JaBlIeHHs B IUIaCTe, a TAKXKE B
COOTBETCTBUM (PAKTUUYECKHX M TEOPETUUYECKUX 3HAUCHHH JJaBIICHUS B Tb€30METPAX.
5. B nensix uccrnenoBanusi CKBaXXKHHbBI IIPY YCTAHOBUBLIEMCSI peXUME (METOIOM
YCTaHOBUBIIHUXCS OTOOPOB MJIM MPOOHBIX OTKAu€K), CyTh KOTOPOT'O CBOAMTCS K YCTAHOBJICHHUIO
3aBUCUMOCTH MEXY JeOUTOM CKBAKUHBI Q M BETMYUHOM ero 3a00itHOr0 naBieHus P. nmun
BEJIMUMHOM Nepenaja:

AP=P, - P,

MEX/y TUIACTOBBIM U 3a00MHBIM JIaBJICHHUEM NPH YCTAHOBHUBILUXCS PEKUMAX SKCILTyaTalllH,
CTpPOSITCS MHAUKATOPHbIE TuarpaMMel — rpaduku 3asucumocteil. Q=f(Pc) miu Q = f (AP).



6. Onpenensiercsi TMAPONIPOBOAHOCTD IUIACTA U 3HAUEHUE CPeTHEr0 Kod(pPUIeHTa
IPOHUIIAEMOCTH IUIACTa ABYMS CIIOCO0aMU: 10 KO3 PHUIIMEHTY POIYKTHBHOCTH CKBAKHHBI U 13
dopmynsl [Jromton. [TonmydeHHbIe pe3yabTaThl 3aHOCATCS B TaOIHILY.

Pe3ynbraThl Hcce1oBaHUS CKBAXHHBI IPU YCTAHOBUBIIUXCS PSKUMAX IKCILTyaTaIlUH.

5.2 OTBeThI Ha 3a/1aHUsI VIS BBINOJHEHHUS MPAKTHYECKHX PadoT

3anamue 1. Quzuueckue ceoticmea HeUOKOCmell U 2a308.

Orset: 863,9 kr/™m>.

3anamue 2. I'uopocmamuueckoe oasnenue. Cuna 0asieHus HHCuoKOCmu Ha niocKue u
KPUBOIUHELIHbIE NOBEPXHOCTIU.

Orser: P=3,31*10* H; 0=44°7"

3anamue 3. Ypasnenue nepaspwignocmu. Ypasnenue /{. bepnynnu ons nomoka 8:13Koti
HeCHCUMAEMOU HCUOKOCTU.

OrtsBer: Tak xak E1>E»>, macio aBmkercs ot ceueHus 1-1 x ceueHmio 2-2, a MECTHOE
COTMPOTHUBIICHUE HA3bIBACTCS BHE3AIMHBIM CYKEHHEM MOTOKA.

3anamue 4. Pescumbvi 08udCeHUsL HCUOKOCTIU.

Otsert: 0,23 M/c

3anamue 5. Pacuem nomepv Hanopa u 0asieHus Ha npeoooieHue CUl MpPeHus.

Ortser: 69,4 klla.

3anamue 6. Pacuem nomepv Hanopa u 0asnenus Ha nPeoooieHue MeCmHubIX UOPABIULECKUX
CONPOMUBIEHULL.

Otset: 0,00138 m/Mm.

3auamue 7. 'uopasnuueckuil pacuem npocmsix mpyoonposooos.

OTBeT: 6,4 M.

3auamue 8. Pacuem éenuuunvl nogvludeHus 0agieHus npu 2Uuopasiuieckom yoape ¢ mpyoax.
Otser: 0,318[29%™ y/c.

3auamue 9. Pacuem omeepcmuil u HAcAdoK Npu NOCMOAHHOM HANope.

Otsert: 2180 c.

5.3 OTBeTHI Ha BONPOCHI K IK3aMEHY

Teky4ecTb U BA3KOCTb.

[aBienue.

[TapaGosons BpaiieHus.
YBenuuuBaet yncio PeiiHonbca.
U-o0pa3HbIM.

CxopocThb, KOOPJIMHATA, TIIIOTHOCTb.
Pexxum Teuenns.

IToTepu o umHe.

S S A R R

H36bITOYHOE.

[EN
o

. JJamuHapHBINA pexuM.

[EEY
[EEY

. I'myOuHoO# ckBa)kuHbI, He(TEOTAYEH.

[EEN
N

. IlopucTocTs.

[EEN
w

. JINHEeWHBIN 1 HETUHENHEBIN.

[EEN
SN

. HennHuenHbIi 3aK0H.



15. OnHOMepHBIE, TBYXMEPHBIC, TPEXMEPHEIE.
16. Bpemenu, kom4ecTBa MPOyKTa.

17. JluneiiHbIN 3aKO0H.

18. bespasmepHasi.

19. IInanoBbIf U TPOPHITBHBIN.

20. TBépmoe Teno, comepkaiiee TPEIIHHbL.



