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1. ITepeuens IIAHHPYeMBIX Pe3y.ILTATOB 06yYeHHs 10 JHCLHNIHHE
(Moaymo), cooTHeceHnBIX ¢ INIAHHPYeMBIMH pe3yIbTATAMH OCBOEHHSI obpa-
30BaTe/JIbHOH NPOrpaMmal.

L1. Henu n 3agaun AHCUHIJIHHBI

I[Ipenmerom usyuenus «I'HApOra3soIMHaMHKK» CIIyXkAaT 3aKOHbI PaBHOBeCHS
H ABHXCHHS! XHJKOCTEH U Ia30B H MX MPHMEHEHHE TS PeIIeHHs MHXEHEPHBIX 3a-
na4. Ipomeimnennas TCIIOSHEpreTHKa - obmupHas obnacts TEXHHUKH, U TIOYTH
AT BCEX €€ OoTpaciel THApOrasofMHAMHKA SBIISETCS 6a3oBoit HayuHON mUCHH-
ILTHHOM,

Lems usyvenns macuunmnn — TIpHOGpPETeHHE TeOpeTHYEeCKHX 3HAHHMH U
MPAKTHYECKHX HABBIKOB IS pacyeTa u [IPOCKTHPOBAHHSA MPOMBILLIEHHBIX TEIIO-
SHEPreTHYECKHX CHCTEM H TEILIO0OMEHHBIX almnaparoB, B KOTOPBIX MPOLECCH ne-
PCHOCA SHEPIHM M BEIECTBA OCYLIECTBIISIOTCH MOTOKAMH KHIKOCTH 4 rasza. Oc-
HOBHa 3a/1a4a U3y4EHHUS OUCIHUILUTHHEI COCTOMT B TOH, YTOOBI HAYYHTH CTYIEHTOB
ry6oKo MOHUMAaTh (u3HgecKue TIPOLECCE, NPOTEKAIOMIHe B TEIIO3HEPreTHYe-
CKHX CHCTEMaX, OCBOHTh METOALI pacyera TEIMIOSHEPTeTHYECKUX YCTaHOBOK.

Teopetuueckyro 6asy THApOra3oMHAMHKHM COCTaBIAIOT (H3MKa, BEICIIAS
MaTeMaTHKa H TeOpeTHYeCcKas MEXaHHKa.

1.2. Komnerenuun obyuaromerocs, ¢popmupyembie B pesyabTare
OCBOCHHS IHCUMILIHHBI (MOIY./I5)
B xone usyuenus qucruniuns: Y CTyAeHTa NOJDKHBI ObITh chOpMHpOBaHE!
3HaHMA, YMEHHS H HaBBIKH, COOTHECEHHBIE C [UIAHHPYEMBIMH pPe3yJIbTaATAMH OCBO-
CHHs 00pa3oBaTebHEIX IPOrpaMm

Komnerenunn, gpopmupyemsie [Tnasnpyembie pesynbrars: ocBoeHus JHCLHILTHHBI
pOIECCe H3YYEHHA JHCIMIUTHHBL
OK-15 3nars: |

FOTOBHOCTBIO [10B30BATHCA OCHOB- nepcoHasa,
HBIMH METONAMH 3aIlUTHI [IpoH3- | - ¢HBH‘ICCKH€ OCHOBBI ABHIKEHHS JKHJIKOCTH H I asa,
BOIOCTBEHHOIO [IEpCOHAIa M HAace- | - OCHOBHBIE 3aKOHBI THOpOrazoJfHHAMHKH;

- OCHOBHBIE NNIOHATHS METO/IbI 3aIHTHI IPOH3BOICTBEHHOI'O

JICHHA OT BO3MOXKHEIX NOCHEACTBHE | YMeTh:

aBapuH, KatacTpod, CTHXMHHBIX | - BRITONHSTE TH/IPOra3’0IMHAMHYECKHE PACYETh! B THITOBBIX

6encrauit CHTYaIHusX;
- BBINOJIHATE PACUETHI H IIPOEKTHPOBAHHKE 3JIEMEHTOB H

BHJ/IaX HAIPYKEHHS;

YCTPOHCTB PasNUIHbIX (PHIHYECKUX NPHHLHATIOB AeHcTBHS;
- BRIIONHATE PacyeThl HETHIOBBIX 3JIEMEHTOB IPH CIIOKHbIX

Baaners:

- OCHOBaMH pacyera, IPOEKTHPOBAHHSA M T0A60Da 3IEMEHTOR
H yCTPOMCTB rMAPOra3o{HHAMHKH Y 0BecTeyeHHy NepCoHa- |
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J12 H HACENEHHUA OT BO3MOXKHEIX ITOC/IEACTBHIH aBapHii, kara-
CTPOQ), CTHXMIHBIX Gencremii;

- OCHOBAaMH pacyeTa M MPOeKTHPOBAHHS HCTOUYHHKOB SHEPIrHH
B IHIPOra3oIMHaAMHKH C yYETOM 3AMTHI OT BO3MOKHBIX [10-
CII€/CTBHI aBapHit, KATACTPOD, CTHXHIMHBIX bencreui;

- OCHOBaMH pacyeTa H IPOEKTHPOBAHHUS JJIEMEHTOB M
YCTPOHCTB IIpH CIIOXKHBIX BHAAX HAIPAKACHHS C y4eToM 3a-
IIATE! IPOM3BOJICTBEHHOTO IIEPCOHANA H HACEIEHHS OT BO3-
MOZKHBIX IIOCIE/ICTBHI ABapHH, KaTaCTPO(, CTHXMUHBIX Gen-
CTBHH

MK-4

CIOCOGHOCTEIO HCIONB30BATE Me-
TOABI PacyeToB 3JIEMEHTOB TEXHO-
lloru4yeckoro  obopynosanus o
KpHTepHsM pabotocnocobHoCTH H
Ha/IeXXHOCTH

3Hars:
~ OCHOBHBIE THIPOra30MHAMHYECKHE SABICHHS METOIbI
PacteTOB 1IEMEHTOB TEXHOIOTHYECKOro 060pYI0BaHHMS 110
KPHTEPHAM paboTocnocobHOCTH 1 HaNeKHOCTH

— TPaHMUBl HX TIPUMEHHMOCTH, pHMe-
HEHHE 3aKOHOB B BaXXHEHIIMX PAKTHYECKHX NPUIIOKEHHSX:
~  OCHOBHEIC BE/IAYHHEI M KOHCTAHTBI THPOTA30IMHAMHKH,
HX OIPEZCNCHHE, CMBICI, CIIOCOGH! H €IMHHALE! HX H3MEPEHHST:
—  (QyHOamMeHTANILHEIE ONBITHL U HX POJIb B Pa3BHTHH HayKH;
—  HasHAuCHHE W NPHHLMIILI AeACTBUS BaXHEHIIHX (u3Hye-
CKHX NpHOOpOB.

VYmern:

—  OHOpeAesiiTh, KAKHE 3aKOHBI OMHCHIBAIOT JAHHOE SIBITe-
HHE Wi 3¢ dexr;

~  SallNChIBaTh YDABHEHHMS JUIsl BE/IHYHH HAPOra3pOIH-
HaMHKH B cucteme CU:;

- HPaBHIILHO HCTOJKOBBIBATH CMBICTI BE/IHYHH H [IOHSTHIL
THIPOra3poJHHAMHKH;

- HCIIOJIB30BATh METO/(I MATEMATHYECKOTO MOJIEITHPO-
BaHHA, IPUMEHATh METO/Ibl MATEMATHYECKOTO aHAIH3A K pe-
IIEHHIO KOHKPETHBIX €CTECTBEHHOHAYTHBIX M TEXHHUESCKHX
npobiiem;

- HCHONB30BaTh Pa3/IAYHBIE METOIMKH TEPMOMHAMMYE-
CKHX M3MEPEHHUH H pPa3paGOTKH KCIIePHMEHTAIBHBIX JaHHbIX.

Baagers:

~ HAaBRIKAMH HCIIO/L30BAHAS OCHOBHEIX THAPOIa3po/iH-
HAMHKH 3aKOHOB M IPHHIMIIOB B BaXHEHIIMX NPAKTHYECKHX
NPHJIOKEHHAX;

— OCHOBHBIMH METOJAMH MATEMATHYECKOI0 AHAIH3A
Anst PCLICHHS €CTECTBEHHOHAYYHBIX 3a71a4;

- HpHEMaMH HCTOIB30BaHHA METOIOB MAaTEMaTH-
HIECKOI0 MOJIETMPOBAHMS B IIPOH3BO/ICTBEHHOMN PAKTHKE:
- CIIOCOOHOCTBIO BOCIPHHHMATE W aHaH3UpOBaTh HH(pOpMa-
LHIO, & TAKKE BBIIONHATh PACYET BEMEHTOB TEXHOIOIHYECKO-
ro 06OpynOBaHHS 10 KpHTEpHSIM pabotocniocobHOCTH H
Ha/Ie)KHOCTH.




2. MecTo aucuunanub: (Moayas) B CTPYKTYpe o6pa3zoBaTeasHoii NporpaMmael

Yuebnas aucnumimmua l'unporasonnnamuxa oTHOCHTCS K AMCIUIIHEAM 6a-

30BOH 4acTH.
Kon HaumenoBanne qucuMminaLl I Koasr popmupyemprx |
AHCHUILTHHBI KOMMeTeHnnii
OcBanBaemas qHcnHnIARA
B1.B.13 J OK-15; TIK-4
I'maporazomunamuxa
1 HpenmecTeyiomue gucnunannb:
ABcuHNIHHEEL, ocBanBaeMbIe napajuiebHo
| B1.5.14 Temnodusuxa ITK-4
BLE.15 DnekTporuka u 3NMEKTPOTEXHHKA K4
b1.5.18 Mexanuka ITK-4
IMocaenywomue xucuuninab:
HanexwuocTs Texnmdeckux cucrem u TEXHO- OK-15; TIK-4 —‘
B1.B.22
T€HHBIN pHCK
B1.B.JIB.09.01 CHCTEMEI 3a1HTEI cpebl obuTanus ITK-4
. i | [IK-4
[El B.JIB.09.02 WnixenepHsie cHcTeMBI 3amaTh OKpyxatomie
cpesl
B1.B.09 @u3uonorus 4enopexa OK-15
Yuebnast npakTuka, mpakTuka no nonydennto | [IK-4, OK-15
B2.B.01(Y) NEPBHYHBIX MPO(ECCHORATBHBIX YMeHHH 1
HABBIKOB, B TOM YHCIIE [IEPBHYHBIX YMEHHUH U
HABRIKOB Hay4HO-HCCIIELOBATENLCKOH 1es-
TENBHOCTH
B2.B.02(IT) IIponssoncreennas npakruka, NIPaKTHKA 110 ITK-4
IOy 9EHHIO IPOYECCHOHAIBHBIX YMEHuH 1
ONBITA NPOGECCHOHATLHOM JIeSTebHOCTH
3ammra BEITYCKHO#M KBanHpukannonHoi pabo- | OK-15: [1K-4 Bl
B3.B.01 TBI, BKITIOYas NOArOTOBKY K IIPOLEIype 3aliiy-

L

ThI ¥ IIPOLIEAYPY 3alIATHL

3. O6bem AUCHHNIHAD (Moayns) B 3a49eTHBIX en
1eCTBA aKaJAeMHYECKHX 9aCoB,

HHHIAX C YKa3aHHEM KOJIH-
BBIJEISEMbIX HA KOHTAKTHYIO paboTy ofygaro-

IHAXCA ¢ mpenoaaBaTeem (110 BUAAM y4e0HBIX 3AHATHH) U HA CAMOCTOSATEILHYIO

pabory obyuaromuxca



3.1.Pacnpenenenue o6bema yueGHOi AMCHHIIHEBI HA KOHTAKTHY IO
paboTy ¢ npenogasareieM u CAMOCTONITe/IbHY10 paboTy 06yqaromuxcs

[ Bun yuebnoit paborul Beero uacos Kype
no yyebHo- 2
MY nIaHy
OO1as Tpy/10eMKOCTh AMCLUILIHHBL
- 4ACOB 108 108
- 3AYCTHBIX e/HMHHL] 3 3
Konrakrnan padora obyuaomuxes ¢ npenogasareiem (Bce- 12 12
| o), uacos
| u3 nee AVOUMOPHBIE 3AHAMUA, 6CE20 12 12
A B T.4. JIEKLIHH 4 4
[PAKTHYCCKHE 3aHATHSI 4 4
JabopatopHbie paboThl R 4
| Ipomexyrounan aTrecrauns, 4acoB no YuyebHOMY miany 4 4
| CamocTosiTeapnas padora 92 92
| BHutbl ipomeskyTouHoro KoHTposs 3au 3ay

| T €KY KOHTPOIIb (BH, KOIMYECTBO) | |

4. Conepanune InCuUnINNLL (MOIY.131), CTPYKTYPHPOBAHHOE 110 TeMaMm
(pasaesam) ¢ ykasaHHeM OTBEICHHOIO HA HHX KOJIHYECTBA aKaJeMH4eCKHX
4aCOB H BHI0B Y4eOHbBIX 3aHATHIl

4.1. Tembl u KpaTKOe CogepKaHHe Kypca

Bseneune. INpeaver nayku. Coneprkatne Kypca U poilb 'MApOrasoiuHaMH-
KH B [IPOMBILLITIEHHOH TEIJIOIHEPreTHKE.

Pasaen 1. OcHoBbl ruapocTaTHiy.

I.1. OcHoBHble (u3HYecKHe CBOMCTBA JKUAKOCTEH U ra3os. I'uppomexanu-
HECKOe [peACTaB/ICHHE O KHAKOCTAX Kak O CIJIOMIHOMN, IerKOnOABUKHON U IL10-
X0 cxxuMaeMoi cpene. I'a3, kak cxumaemas Kuakocts. [1IOTHOCTL H YIeJIbHbIH
00beM, HX 3aBUCHMOCTb OT TEMIIEPATYPHI H JABICHHS JUTS KAledbHBIX KHMJIKOCTeH
W ra3os. JKHIKOCTH OJHOPOIHBIE M HEOAHOPOIHBIE. BsskocTs xuakocteil. Bss-
KOCTb ra3oB. 3aKOH BA3KOCTHOro TpeHus Hborona. KoodduimenTs ¥ exuHuis:
H3MEPCHUS BA3KOCTH. 3aBUCHMOCTb BA3KOCTH OT TEMMEPATYphI U AaBIEHHUS.

1.2 'mapocratuka. Cuiibl, AefiCTBYIOLIHE B KHMAKOCTH: MACCOBBIE M IIO-
BEPXHOCTHbIC. YCJOBHS pPaBHOBECHS IKHAKOMO OObema. Huddepenuuansaoe
YPABHEHHE paBHOBECHS DHIepa M ero UHTErpupoBaHue Jis ClIydyaeB CIKUMaeMoi
1 HECKHMACMOH JKUAKOCTEH, OCHOBHAs (hOpMYyJIa MMAPOCTATHKH M Gapometpuue-
ckasi popmya. I'mapocratudeckoe gasienne. 3akon llackas. Crioco6bl u3mepe-
HUst J1aBiienHusi. CHIlbl MHAPOCTATHYECKOrO JaBIeHHs HA [UIOCKHE M KPHBOJIMHEH-
Hbie roBepxHocTH. LieHTp nasnenus. Cuna Apxumena. [lnaanue Tes.



Pame.u 2. OcHoBbI KHHEMATHKH H ITHHAMHKH KHIKOCTH H rasa.

2.1. OcHOBHI KHHEMaTHKH KUAKOCTH W rasa. O6muii xapakTep ABHXeHHs
KMIKHX 4aCTHIL [0 JaHHEIM Habmoenuit. MecTHas CKOPOCTb. YCcTaHOBUBILEECS U
HeycTaHOBHBIUeeCs ABMKeHHe. JlaMHHADPHBII 1 TYpOYIEHTHBIH peXHUMBI TedeHHS.
Iynecauus ckopocru B TypOyIeHTHOM HoToKe. Ocpennenne ckopocta mo BpeMe-
HH H 10 [IPOCTPAHCTBRY.

Metozs! Diinepa u Jlarpamxa onucanus qBmxkenus xuaxoctH. IMoxe ckopo-
CTeH, JIMHUH U TPYGKH TOKa. YpaBHeHHe crTOmHOCTH Teuenus B THApaBIIHye-
CKOH u nuddepeHnnansHolM dopmax. Vckopenme xumkoii 4acTHLLI B IIEpEMEH-
HBIX Diinepa. AHanu3 COCTABIAIOIIMX JBHKEHHS KHIKOH YaCTHIIBL. Teopema Ko-
i - [enbmronsna.

Buxpepoe nBmkenne u ocHOBHEIe XapaKkTEepUCTHKH OIS BUXpeil. Buxpepas
/IHHAS ¥ BUXpeBad Tpy6ka. CBOMCTBA BUXpEBBIX Tpy6ok. IToHsTHE O HpKy sy,

IToreHumansHoe Teyenue JUAKocTel | razos. [loustue o MOTEHIIHAJIE CKO-
POCTH H ero cpokcTBa. Cynepnosnims noTeHIHaTbHLX Te4eHHH. DYHKUHUA ToKa,
€€ rHApOANHAMHYeCKHH cMbIci. VenoBre Komy - Pumana. Kommnexcheiit noren-
ma. IIpuMeps! MIOCKHX MOTeHIMAaTbHEIX TeueHui. O6TeKaHHe KpPyrioro MUIHH-
Apa. Teopema JKykoBckoro o moabémuol cue. AspoanHamudeckue ko3dduLy-
eHTBI PO,

2.2. JluHaMuKa KHIKOCTH U rasa. Jnddepennmansisie ypasHenus apmke-
HUS UICAIBHOH JKuAKocTH  Diinepa. Ilepexox k ¢popme I'pomexn-JIsmba. Unre-
TPallbl 3THX ypaBHEHHH. YpaBHeHHe Beprynmu s upeansHolt HecxkuMmaeMoit
KAOKOCTH. YpaBHeHHne CeH-Benana mis H30TEPMUYECKOro M aguabaTHuecKoro
TCYCHHA WleanbHOro rasa. O6mas Gopma ypasHenus 3HEPTHH U1l yCTaHOBHBILE-
FOCA NIBHXKEHMs CHKHUMaeMoM xkuakocTH. O6mas ¢opma ypasuenus kommuectsa
ABHIKCHHA KHUIKOT0 00BeMa.

Bsiskas xuakocts. O606mennas rumotesa Heiotona o cBssu mexy
HaNPKCHUSIMH M CKOPOCTAMH Ae(opMarLiu. Ypasrenus Hapre-Crokca. VYpas-
HeHMe bepHymmm 115 cTpyiiku Ba3KON XKHIAKOCTH.

Typbynentnoe nBuxenue wu obmue ypaBHeHHs OCPEJHEHHOTO YCTaHO-
BHUBILIErOCs TypOy/IeHTHOro MmoToka (ypaBHeHHS Peiinonbaca). OcHoBHbIE rHmO-
Te3bl O TYPOYNEHTHBIX HAIIPSKEHHUSX.

[NonsTHEe 0 MomOGUU THApOMEeXaHW4eCKHX mpoueccoB. Kpurtepun mnonobus
AL TEYEHUH HECHKUMAEMBIX BA3KHX IKHIKOCTEH M rasoBbIX TedyeHHH. [ToHsiTue
00 aBTOMOIETHLHOCTH.

2.3.  OnHOMepHEIE TeYeHHUS BS3KOI HECKUMaeMo# xkuakocTd. OCHOBHEIE
TIOHATHS M CBOKCTBA OJTHOMEPHBIX TeueHwmit. [TnaBHoO H3MEHSAIOIIEECs ABIKEHHE H
34KOH paclpe/ielleHUs [aBIE€HHA 10 CEYESHHIO. Cpenusis ckopocts u  pacxon.
O6o6menue ypasnenns Bepuynnn na notox xoneunnrx pasMepoB.

I'eomeTpuueckas u sueprermueckas HHTeprpeTanus ypasHeHHs bepHymmu.
Hanopsr. Ipupona NIOTEPE SHEPrHH (Harnopa).

Paznen 3. Onnomepnoe aBucenne AKHIAKOCTEH W rasos.



3.1. Knaccupukauus THPAaBIHYECKHUX CONPOTHBIICHHH. Kos¢pduumenTs
TH/IpaBIIHYECKOTr0 TPEHHSI B MECTHOIO conpoTusierus. ®opmy.sr dapcu u Beiic-
6axa zuist BeIYHCIIEHHS FMIPaB/IMYECKHX MOTEPb.

OneITHBIE faHHEBIE O K03 dunuenTe FHAPaBIHYeCKOro TpeHus. Onbrtel Hu-
Kypanse. JlamuHapHoe TeueHHe B Tpy6ax. Hauanbuerii yuactok JTAMHHAPHOIO Te-
uenus. ®opmyna [yazeiins. TypGynenrtroe Teyenne B Tpybax. Kpurrueckoe guc-
no Pelnonbaca. DnemenHTs TOTYSMITMPHYECKON TE€OPHH TypOyJIeHTHOro corpo-
THBNIeHHs. ['1afgkocTenHOe Teuenue: paclipe/ie/iecHne CKOpocTed M 3aKOH COMpo-
THBNIeHMS. KBanparnunsiii 3akoH conporusienus.

OCHOBHBIE THITEI MeCTHBIX TH/PABIHYECKHX conpoTHBIeHui. [Totepu Ha
BHE3alTHOE pacuIMpeHue u BXox B Tpy6y. 3aBHCHMOCTS ko3 dunmenta MecrHo-
'O COnpoTHB/IeHHs OT uncna PeitHonsaca. Tevenus s KPHBOJIMHEHHBIX KaHajIaxX.

3.2. Tuaponuramueckuis TNOTpaHNYHBIA  croit. OCHOBHBIE (u3HYecKue
[IPEACTABIICHAS O MOrPaHHYHOM cioe. Tonmuna [OrpaHHUYHOrO CJIOS W TOJIHHA
BeITecHeHHA. [ludpdepenunansusie ypasuenus Hpanarns s namunapaoro mo-
F'PaHu4HOro cnosi. MuTerpansHoe cooTHomenue (YpaBHEeHHe KonMuYecTBa IBHKe-
HHSA) [ JTAMHHApHOTO M TypOyneHTHOro cnoes. Pacuer JIAMHHApHOIO Torpa-
HHYHOTO CJI0K Ha MUIACTHHKE C TIOMOLIBIO HHTErPATHHOTO COOTHOIIECHHS.

Ilepexon mamunapsroro TNOTPaHHTHOrO cilos B TypOyneHTHbIR. Kpuruye-
Ckoe gucio PeliHonbaca u monoxeHue Touku niepexona Ha nuactuHe. BiusHue
CTEIICHH TypOyJEeHTHOCTH BHEIIHEro MoToKa Ha KpHTHYecKoe 4Hcno PeitHonbaca.
[lorpanuynsiii cioit Ha HCKPHBJICHHBIX NMOBEPXHOCTAX. Biusiame mpomonsHoro
TPa/IHCHTA NaB/ICHHUS M OTPBIB MTOMPAHHYHOIO CJIO. Onpenenenne Touku otpsisa.
Merons! ynpasitenus morpanmameiM crioem.

3.3. OcHoBHbIe 3a1aun pacyera TPYGOIPOBOIHBIX CHCTEM. AHATHTHYECKHe
U TpaduyecKkHe MeToIsl pacuera. Ioctpoenne nbesomerpuueckux rpa¢HKoB.
Cunosoe Bo3zeiicTere HaIlOPHOTO MOTOKA.

3.4. Mcrevenne HeCKHMMAEMO# KHIKOCTH 3 OTBepCTHH H HacajgkoB. Cu-
JI0OBO€ BO3JICHCTBHE CBOGONHON HE3aTOMIEHHOM CTPyH. 3aTOIUIEHHBIE CTpPYH.
Knaccudukamms. Crpyn cBo6ogmsie. OcHoBHsre 3aKOHOMEPHOCTH pacnpocTpaHe-
HHSL CBOOOJHOH JTaMHHApHOM CTpyH. Crpy¥iubiii norpanuusbii cnoit. Verosus
Typbynmusamuu crpyn. Co6oxmas TypGynentuas ctpys. [Tpurmun paboThI Kek-
TOpa.

3.5. OpnomepHbie TeHEHHA HACAIbHBIX Tra30B. PazIHuHble hopmbi
ypaBHeHusi Cen-Benana s aaHabaTHIeCKOro TeYeHUs HWIeaTbHOIro raza. H-
TAIBIHUA Ta30BOro notoka. CKOPOCTh pacnpocTpaHeHus 3ByKa u yuciao M. 3ako-
HOMEPHOCTb U3MEHEHHs NapaMeTpOB ra3a BJOIb CTPYHKH TOKa. YClIOBUs Hermpe-
PBIBHOTO nepexozia yepes 3ByKOBOE 3HAYEHHE CKOPOCTH. Kpuruyeckas, maxcu-
MallbHast CKOPOCTH ra3a M NapaMeTphl TOPMOKEHHSI. be3spasmeprsie ckopocTy rasa.
OcHoBHbIe razoguaamMuyeckue GyHKIMH, HX HCTOTB30BaHMe B pacyerax.

H3mepenne ckopocTn rasosoro motoka c nomousio Tpy6ku Iuto - [Ipana-
TIISL

Hcreuenne rasa gepes cysxkatomeecs comno. Dopmyna s CKOPOCTH HCTe-
HEHHA K3 Comnuta. 3aKOHOMEPHOCTh M3MEHEHHS MACCOBOL0 pacxoza raza. Kpuruye-



CKOE oTHOwWeHKe naBnenmi. Comno Jlapans u PEXHUMEI ero paboTel. YpapHenue
obpalneHHbIX Bo3aeiicTRHiL.

3.6. IpaMoii ckadox yrioTHeHns. H3menenne napametpos rasa npH rnepe-
XOJl€ Yepe3 cKa4ok. YpaBHeHHe yaapHOit anuabaTs: I IOrOHHO, CpaBHEHHE C ajHa-
baroii Ilyaccona. Ctenens cxarus rasa s ckauke. PocT sHTponum B ckauke u He-
BO3MOXHOCTB CKaYKOB Pa3peeHHs.

4.2. Conepxanne AHCUHILTHHB], CTPYKTYPHPOBAHHOE 110 TeMam

Pasnenst u Temsr Bceero ua- Bunibt yue6HBIX 3aHSTHI
COB 110 Konrakrhas pa6ota CP¢
yaeOHOMY | (AymuropHas pabora)
IUTaHy
JIK JIB I13
BBegenue. 1 ) ) ) )
Pasnen 1. OcroBrr ruapocTaThiy. 31 1 - 1 29
Pasnen 2. OchoBml kumematnku u 37 2 3 1 3
AMHAMUKH XHIKOCTH H rasa.
Paspen 3. OnHoMepHOE IBHKEHHE 35 ] 1 2 31
JKHJIKOCTEH M rasos,
| 3auer 4
| Hroro 108 | 4 4 4 92 |
4.3. TemaTHka npaKTHYECKHX 3aHATHI
’—Ng Ne paspena Haumenoanue tem NpaKTHYeCKHuX paboT Yacer _‘
I/l | JHCUAILTHHEI
1 | Pasgen 1 1. P'aapocrarnyeckuit pacuer cuu. NeHCTBYIOIMX Ha 1
KPHBOTHHEHHYIO OIpaKAaloImyio [IOBEPXHOCTh,
2 | Pasgen?2 . Onpenenenns ocuoBHBIX KHHEMAaTHYECKHX 1
TIApaMETPOB KHAKOCTH, IBHKYIIEHCS 10 Tpy6omnpo-
BOJIY.
3 |Pasgen3 1. Pacder ocHoBHBIX napamerpos ucTeueHus HKHI- 2
KOCTH M rasa IBHKYIICHCS M3 OTBEPCTHS W Hacaj-
KOB.
L Bceero 4
4.4. Tematuka saboparopusix paGor
[ Ne Ne paznena Harnmenosanne na6oparopusix pabot Yacni
/I | JAWCHAIIHHEL
1 | Paspen 1 1. M3MepeHne ruipocTaTHYeckuX Jan e Huii. 1
2 | Pasgen?2 1. M3syuenne xapaktepa TeueHHs KHAKOCTH Ha MpH- 2

6ope Peltnonsaca.

2. OnbrTHas mumOCTpaius ypaBHeHHs beprysm,
TIOCTPOCHHE NbE30METPHYECKOH M HAIOPHOM JIHHHH,
3. Onpenenenne I'HAPABIHYECKOro Kosd¢uumenta
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TPeHHA B TpyOe.
4. Onpenenenne K03QOUUHEHTOB MECTHBIX conpo-
THBIIEHHIA,
5. Pacxomomep Bentypu.

6. TapupoBanue auadparmsr.

3 | Pasgen3 1.

CTH

Hcteuenne u3 oTBepeTHit u Hacamkos. |
3. TapupoBanue pacX0IOMEPOB CHHUMAEMON KHIKO-

4. UccneioBanne HeTeueHns BO3/yXa 4epe3 COIIo
5. MccrefioBanse [IBHKEHHS ras3a B TpY6OIPOBOAX.

Bcero

5.Yuebno-meroauueckoe obecnedenne AJIA CAMOCTONATEIbHOH paGoThl
00y4almHuXcs N0 AHCHHILTHHE (moay.ti0)
5.1. Pacnpenesenne 4acos no reMam u BHIam CaMOCTOATENBbHONH paGoThl

[ Pa3nensi u Temsr Bceero ua- Buj caMocTosrensHO#M paGoTst —‘
COB 10
yueOHOMY
mIany
o T CamocrosTesHOE H3yUeHHE OTIENLHEIX TeM
1 y4uebHoli muTeparypel. IToarotoska x npo-
MEXYTOYHOH aTTECTAIlHH H TEKYIIEMY KOH-
TPOJIK 3HAHKH.

Paszen 1. OcroBs ruapo- CamocroaTensHoe H3ydeHue OTIeTbHBIX TeM

CTaTHKH. yaebHoH muTeparypel. Iloaroroska k npo-
29 MEKYTOUHOH aTTECTALHH H TEKYIIEMY KOH-
TPOJIXO 3HAHHIA.

Pasmen 2. OcHoBwl kuHe- CaMocroaTensHOe U3ydenHe OTAENBHBIX TeM
MATHKH H JHHAMHKH JXHIKOCTH H yuebHol nuteparypel. [loaroroska k po-
G 31 MEXYTOYHOH aTTEeCTAllHH H TEKYIIEMY KOH-

TPOJIIO 3HAHUA,
Pasnen 3. Opnnomeproe CamocrosTensHoe H3Y4YEHHE OTJICJIBHBIX TEM
ABHXKEHHE XHIKOCTEH U razos. yqeﬁﬂoﬁ JIMTEPaTypBI. HOJ],TOTOBK& K Impo-
31 MEXYTOYHOH aTTECTALMH M TEKYIIEMY KOH-
TPOJIIO 3HAHHIA.
Uroro 92 |

5.2. llepeuenn y4ebHO-MeToaAHYecKoro obecnedenus AJISE CAMOCTOATE/ILHOM
PaGoThl CTYIeHTOB € yKa3aHHe MecTa HX HAXO0KICHHHA:
- y4eGHas nuTepatypa — 6ubioTexa bunmana
- METOAMYECKHE PEKOMEHAIIHY 110 CAMOCTOATEIBHOM pabore — caiT bunm-

ajna.




6. ®oHa OueHOYHBIX CPEACTB 1151 IPOBEJEHHS MPOMEKYTOHO arrecTanuu

00yuaAlOMHXCS M0 JHCUHNIHHEe

a) CocraB oHaa OLEeHOYHBIX CPeACTB IpeJCTaB/IeH B TabuLe

Bujt oteHouHBIX cpencTs f Konnuecrso
Texymmii konTpOH
PacueTHo-rpaduyeckas pabora - _'|_y'-{€'5HbIM TUIAHOM HE IPelyCMOTPEHO
Kypcosasi paGota (kypcosoi [IPOEKT) | YyeGHbIM n1aHOM He NpeyCMOTPEHO

lpomexyrounbiii koHTpoIb

3auer [ J
7. Ilepeyens ocHOBHOI 1 AONOJIHHTEILHOMN JIHTEPATYPbI
[ _ 7. 1. OcHoBuas anteparypa o B
T ABTOpEL, cocTaBH- | 3arnasue | Mznarenserso, | Konny-
| TEJH | roj BO
JI1.1 | Yyraes, P. P, Puppasnaka ; yuebnux M. 000 40
( "BACTET",
}7 | 2008. - 672 c.
J1.2 | Kysemunckuii P.A, | Punporasounamuka @ yueGuoe ro- M.: PTOTYTIC, 10
| | cooge 2010.
' S 7.2. Jlonoanureasnas Jureparypa
J12.1 —[lellmla, T.A. I"'napaBmuueckuii pacyer HANOPHBIX | M. : MMHMT, 1
| Tpy6oNpoBoIOB : yuebHoe nocoGue | 2008. - 214 c.
" J22 | VYxun,B. B. Punpasanka : yueGuuk M.: HH®PA- 23
‘ M, 2008. - 432
o &
JI2.3 | Konerantunosa | [lpumepsi ruspasinyeckux pacueros | M.: Tpascnopr, 3 j
| | HM. | yueGHoe nocobue [ 1987.-440¢. |

8. Ilepeuens pecypcos HHPOPMALHOHHO - TeIeKOMMY HHKALHOHHOI ceTH

"HuTtepHer'", HeoGX0aHMBIX AJIst OCBOGHHS THCLHIJTHHbBI

1.Oduumansubii caitr dunnana
2. DneKkTpotHas GubIHOTEeYHAS CHCTeMa

4. Ilouckosele cuctemsl «SlHmekey, «Google» s focTyna K TeMaTHYECKUM HH-

(hopMalMOHHBIM pecypcam.

0. M(‘TD;JH HECKHEe YKAa3aHud 119 oﬁyqammuxcn M0 OCBOCHHI AHCHHIIHHBI
B [poLecce OCBOEHUS THUCUMITIMHbI CTYAEHTBI NOJIKHBI MTOCETHTE JIEKIIHOH-
HBIC W [IpaKTHYeCKHe 3aHATHA, Y4aCcTBOBATh B AUCKYCCHSIX 110 YCTAHOBJIEHHBIM Te-

MaM, MpoOBOJHUTb C&MOCTOHTEJ’II:H}’I-O paﬁory, ClaThb 3a4erT.

Ykazanus AJ1A OCBOEHHS TEOPETUYECKOI'0 H [IPaKTHYECKOTro Marepuana
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I. O6s3atensHoe mocemenmye JICKUMOHHBIX W NpPaKTHYeCKHX 3aHATHH Mo
AUCLHILTMAE ¢ KOHCMIEKTHPOBAHHEM M31aTaeMoro NpernojasarenieM matepuana B
COOTBETCTBHM C PACITUCAHMEM 3AHATHUIL,

2. [onyuenne B GuGauorexe PCKOMCHIOBAHHOH y4yeGHON JuTepaTypsl u
SJICKTPOHHOE KONHpOBaHHe paboyeii NPOrpaMMbl ¢ METOAMYECKHMMH DeKOMeH/1a-
LHAMH, KOHCHEKTA JIeKIMH,

3. Ilpn noxgroroske k TMPaKTHYICCKHM 3aHATUSIM 10 JHCLMIUIHHE HEOOXOH-
MO H3YHHTb PEKOMEHIOBAHHBI JIEKTOPOM MaTepuail, UMeTh Npu cebe KOHCIEeKTHI
COOTBETCTBYIOLLMX TEM M HEOOXOAMMBIH CTIPaBOYHbIf MarepHaJ.

4.Iloaroroska k 3avery fnpearnonaraer:

- H3Y4CHHE PEKOMEHIYeMOH THTepaTyps;

= U3YHEHHE KOHCIIEKTOB JICKLIUii,

10.ITepevuens nnpopmaunonnpix TeXHOJIOrHH, MPOrPaMMHOro obecneyeHus u
HHPOPMALUHOHHBIX CIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX
IPH OCYIIECTB/IEHHH OﬁpaflOBaT(‘.‘JleOlT} npouecca mo AHCHHILIHHe

lIporpammuoe obecrieyenne AJISL TIPOBEICHHUS JIEKLUME, AeMOHCTpaLuu npe-
3eHTauuit: Microsoft Office 2010 u Beimre.

11. Onucanne MAaTEpPHAJILHO - TEXHHYECKOI 6a3bl, HeoOXoaAuMOil a1
OcylecTBIeHHs 00Pa30BATEILHOIO lipouecea no AHCUHNJIHHE

11.1. Tpeb6oBauus k AYAHTOPHSM (IOMELUEeHHAM, KabHHeTam)
AJISt MPOBECHHS! 3AHATHIT ¢ yKasanuem COOTBETCTBYIOLLEr0 OCHALICHHS

AYIUTOPHS JUISl POBEACHHS 3aHSITHI] JICKLIHOHHOTO THINA, ayJHTOPHA [iA
NPOBEACHHS 3aHATHH CeMUHAPCKOro THMa - ayautopus Ne 604 coorsercrByer
TPeDOBAHUAM T0KAPHOI GE30NaCHOCTH 1 OXpaHbl TPy aa 110 OCBELUEHHOCTH, KOJIH-
HecTBY  paboumx  (mocasounbix) Mect CTyAeHTOB. OcHalena HeoGXomu-
MBIM 000py/10BaHHeM, oGecreunBaoLmm TPOBE/ICHHE IIPE/lyCMOTPEHHBIX Yyuel-
HBIM [IIAHOM 3aHATHHA Mo aucuumiuze. OCBeleHHOCTE pabovmx MecT cooTBer-
CTBYeT neictByroumM CHulTam,

Ob6opynoBanue: cTonp yacHudeckue - 10 wr., crynbs yuenuueckue —20
LIT., 10CKa HaCTeHHas — | wr., cToa npenoaaarens — | LIT., CTYJI [penoiaBarens
— | wr. npoekrop, skpan ([ICpeHOCHbIE ).

11.2. lepeyensn snabopaTopHoro obopyaoBanus

AYIMTOPHS JUIsl NPOBEJCHUS 3aHATUI] CEMHHapcKoro tuna naGoparopus
«['uapasnukay (aynuropus Ne 303) COOTBETCTBYET TpeGOBAHUAM MOKapHOH Ges-
ONACHOCTH W OXpaHbl TPY.Aa MO OCBEIEHHOCTH. KonuvecrBy pabounx (nocamoy-
HbIX) MECT CTyAeHTOB. OCHALICHA HEOBXOMHMbIM obopynoBanueM, obecrneunsa-
IOLLHMM NPOBEACHHE [1PE/1yCMOTPEHHBIX Y4eOHbIM [LIAHOM MPaKTUYECKUX 3aHATHI
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o jucuurinbe. OCBEIIEHHOCTh pabounx mect COOTBETCTBYET /eHCTBYIOLIMM
CHulTam.

OGopynosanue: cToss! ydernyeckue - 10 mr., cryabs yuenuveckme — 20
LT., CTO/1 npenofasatens — | wr., cryn npenogasarens — 1 wr., CEKYHIOMeTp
JlaGoparopras ycranoBka mo ruapasiuke (2 wr.), creng «HopmanbHoe u kaBu-
TallMOHHOE HMCIbITAHHE LEHTPOOEKHOIO HACOCA», CTEH «lTapannensHoe u mo-
CICLOBATEILHOE COCNMHEHHE HACOCOBY, cTeHa «Onpenernenue napameTpoB MpH
HCTCUCHHH BOJBI M3 HAcaaKoB», cteH] «Onpenenenue NapaMeTpoB MpH ABHKe-
HHH BO/Ibl B OTKPBITBIX HCTEUECHUSIX», TPYOHBIH CTEH L.
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Ipunoxenne k paGoyeii nporpamme

®OH/I
OLEHOYHBIX CPE/ICTB

no y4eOHOM THCHHILTHHE

I'MAPOT'A30JIMHAMMKA



1. Ilepeuens komuerenumii ¢ YKa3aHHEM 3TanoB HX GOPMHPOBaAHHS B
Ipounecce 0cBOCHHS y4e0HOH AHCUHIIHHEL

1.1. Ilepeyens komnerenumii
- FOTOBHOCTBIO M0JIB30BAaTECA OCHOBHBIMH METONAMH 3alIMTEI IPOH3BOACTBEH-
HOTro mepcoHana M HacelleHHs OT BO3MOXKHBIX TIOCTIEICTBHH aBapwif, KaTacTpod,
CTHXHHHBIX GescTBuil (OK-15).

- CIIOCOOHOCTEIO HCIIOJIB30BaTh METONEI PacHeTOB 3JIEMEHTOB TEXHOJIOTMYECKOIo

06opyn0BaHHs 110 KpUTEPHAM PaboToCIIoCOGHOCTH U HalexHOCTH ( ITK-4).

1.2. Oransi popmuposanns KOMIeTeHUHH B npouecce

OCBOCHHN Y4eOHOM NHCUHIIHHBI

Jia

'_Haumeﬂona HHe >Tana Conepxanmne >Tana Koare! popmupyempix

(BHABI yuebHO# paGoThi) Ha Tame

‘ KOMNeTeHIHH
Oran 1. ®opmuposa- Jlexuun, camocrosTensuas pa- OK-15, ITIK-4
HHE  TeopeTH4eckoH | Gota CTymeHTOB ¢ TeopeTuye-
0asel 3HaHMIT CKO# 6a30if, mpakTHueckue 3a-
HATHSA, 1ab0paTOpHbIe 3aHATHS

Oran 2. ®opmuposa- | [IpakTHuecKHe 3aHATHS OK-15, IK-4
HHE YMEeHH |
Oran 3. ®opmuposa- JlabopatopHsie 3ausTHS OK-15, TK-4
HHE€ HaBBIKOB IIPaKTH-
YECKOT0  HCHO/b30Ba-
HHUA 3HAHUH U YMEHUH J
Oran 4. Tlposepka | 3auer OK-15, TTK-4 ‘
YCBOGHHOr0 Marepua-

2. Onucanue noka3sareneii u KPHTEPHEB OLleHHBAHHA KOMIeTeHIHH Ha

PA3THYHBIX 3Tanax ux GpopmupoBanus,

ONHCAHHE IIKAJ OlleHHBAHHUS

2.1. Ilokasarenn u KPHTEPHH OLleHHBAHHS KOMIIETeH Wi
Ha Pa3THYHBIX 3Tanax ux GopMHpoBaHHS

Otan popmu- | Koz kom- ITokasarenu Kpurepun Crnocobsr

POBaHHs KOM- | MeTEeHIUH OLIEHHBAHHSA OIIEHKH
/7 MNEeTEeHIUH KOMITETEHIMIA

Drtan 1. Dop- | OK-15, ITK- -[oceIeHue -HaJIH4ue KOH- {yqacme B
MHpPOBaHHe 4 JIEKLIHOHHBIX H‘ CIEKTa JICKIMH MO | JUCKYCCHH
TEOPETHYECKOM NPaKTHYeCKHX | BCEM TeMaMm, BbI-

623kl 3HAHMIT 3aHATHIA; HECEHHBIM Ha JIeK-

- BCICHME KOH-| LHOHHOE  06CYK-




CHEKTa JeKIHii;
- y4acTHe B 06-
CYXIEHHUH Teo-
PETHYECKHX BO-
MpOCOB TeM Ha
KaXXIoM  Mpak-
THYECKOM 3aHA-
THH,

JeHHue;
-aKTHUBHOE y4YacTHe
CTyieHTa B 06-
CYXIOEHUH Teope-
THYECKHX  BOIIpO-
COB;

Jran 2. @op- | OK-15, [IK- | - TIOCEIICHHC | -33/1a9H  pEINEHBI (-  pelieHHe

MHpPOBaHHe 4 MPaKTHYECKHX | BEPHO THIOBBIX 3a-

yMeHuH  (pe- 3aHATHA perme- a4 Ha Ipak-

HIEHHEe 3a1a4H HHE  THIIOBBIX THYECKHX 3a-

o o6pasiy) 3aay; HATHAX

Oran 3. ®op- | OK-15, [IK- | -Hanuume mpa- | - naGopatopHsie | 1aGopatop-

MHpOBaHHE 4 BHJIBHO BBITION- | paboThI HMEIOT | Hble paboTh

HaBBIKOB HEHHBIX  11a00- | MOJIOXKHUTENBHYIO

NPaKTHYECKOro PAaTOpPHBIX  pa- | peLEH3HIO H

HCIOJIE30BaHUA 6or. ycnemwHo  3amu-

3HaHUH H yMme- LIEHEI.

HUH

Jtan 4. Ilpo- | OK-15, [IK- | - 3ager - OTBETHI Ha BO- YCTHBIH OTBeT
4

BEpKa YCBOEH-

HOTO Martepua-
na

NPOCHI 3a4€Ta, OT-
BEThI Ha JI0TIOJIHH-
TeJIbHbIEe BOTIPOCKHI

2.2. Kpurepuu onenusanus KOMIeTeHuni
10 YPOBHIO HX C(POPMHPOBAHHOCTH

Kox xkomneren- YpOBHY cHOPMHPOBAHHOCTH KOMIETEHIAH
[HA 6azobIit CpeHuii J BBICOKHH
OK-15 3narn: 3HaTe: 3naTe:

- OCHOBHEIE [TOHATHS Me-

TOIBI 3aIHTHI NPOH3BOM-
CTBEHHOI'O nepcoHana,

VYmers:

- BRIIOJTHATB THAPOTa30-
JMHAMHYECKHE PaCYeTH]
B THIIOBBIX CHTYAILHSX,

Baagers:
- OCHOBaMH pac4era,

NPpOEKTHPOBAHHUSA H ITOJ-

Gopa s1emenTOR 1

YCTpOUCTB ruziporaso-
AHHAMHKH IIpH obecne-

YCHHH NepcoHana u

- hHu3HYECKHE OCHOBBI

- BBITTOJIHATE PACYETHI U
IPOEKTHPOBAHHE 3Te-
MEHTOB H YCTPOHCTB
PasIHIHEIX QH3HYe-
CKHX NPHHLHIIOB JIei-
CTBHSA;

Baanern:

- OCHOBAaMH pacdera
MPOEKTHPOBAHHA HC-
TOYHHKOB SHEPIUH B

- OCHOBHBIC 3aKOHEI I'HJI-

ABHIKCHHA )KHIKOCTH M | POra3’olMHaMHKH;
rasa; Ymern:
Ymers: - BBITOJIHATD PACYEThI

HETHIIOBBIX 3JIEMEHTOB
ITPH CIIOXKHBIX BHAAX
Harpy»eHus;

Baajers:

- OCHOBaMH pacHdeTa U
MPOSKTHPOBaHHA 3Ie-
MEHTOB H YCTPOHCTB pH
CJIOKHEIX BHIaX
HArpaK/ICHHUA C YIETOM
34IHTEI IPOH3BO/ICTBEH-




HAcCeNeHHs OT BO3MOK- THIPOra3oJHHAMHKH C | HOTO IIepCOHaNa H Hace-
HBIX ITOCIE/CTBHI aBa- YYETOM 3aLIUTEL OT JIEHHS OT BO3MOIKHEIX
pHi, KaracTpod, cTH- BO3MOMKHBIX I10CTIE/I- MOCIIEICTBHI aBapHii,
XHHHBIX OeICTBHIA; CTBHH aBapwii, kaTa- KaracTpod, CTUXHAHBIX
CTpOth, CTHXHIHBIX Gencrauit
GencrBuit;
TTK-4 3HaTh: 3nate: 3uaTh:
OCHOBHBIE  TMApOTa- | — TIpaHHLBl  HX —  (yHIameHTATEHEIE
30/JHHAMHYECKHE OCHOBHBIC BEJIHIMHBI H | OIIBITHI M HX POJIb B pa3-
SABIICHHS METOABI | KOHCTAHTHI THAPOra3o- | BHUTHH HAyKH;
PacyeTOB IEMEHTOB MAHAMAKHA, BX ONPENC- | ponpaver o
TEXHOJIOrHIecKoro 0bo- | jienme, CMBICH, CIIOCO- NPHHIANEL JIei-
PYAOBaHHA 110 KPHTEPH- | OBl H €AHHHIIEI HX W3- CTBHS BaKHEHIIHX
AM paboToCOCOOHOCTH | MepeHHs: dusmueckux;
H HAJEXHOCTHOCHOBHBIE | VMerh:
34KOHBI TEpMO- - OpPaBHIIBHO HC- VYmern:
AHHaMHKH H TEILIoNnepe- TOJIKOBRIBATH CMEICTT -  HCIIOJB30BaTh
Jaqu; BEJIHYHMH H MMOHSTHH Pa3IHIHBIE METOHKH
¥Ymern: THPOTa3spoIHHAMMKH, | TEPMOJHHAMHYECKHX
HCII0JIB30BATh METO/ sl | M3MEpEeHHit H paszpabor-
~  OHPCACIATE, Ka- | vavemaTHyeckoro Mo- | KH 9KCIEPHMEHTATbHEIX
KHE 3aKOHBI ONACKIBAIOT | nenypoBanms, npuMe- | AAHHEIX.
AaHHOE ABNEHHE HIIH HATb METOJBI MaTeMa- | BaageTs:
3(dexr; 3ammchBaTh THYECKOTO aHATTH3A K -  CHocoOHOCTBIO BOC-
YPaBHEHHS [UIsl BEMHIHE | pemenyo KOHKpeTHpx | MPHHHMATh H aHaIH3H-
TUAPOTaspO/MHAMUKH B | ecrecTBEHHOHAYYHBIX M E;;::‘{? :Sg:mﬁ;s
oncreate Clt: TEXHIHECKEX IpobieM; YET 3JIEMEHTOB TEXHOJIO-
Baaners: Baagers: THYECKOro  06opyHoBa-
- METOJaMH MaTeMaTH- | gHug o KPHTEPHAM paﬁo-
—  HABEIKAMH 9ECKOTO aHaIu3a IS TOCIOCOGHOCTH "
i — PEIlIeHHs ecTecTBeHHO- | HANEKHOCTH OCHOBHBIMH
HOBHEIX rHpo- Hay9HBIX 3a/1a9; MpHe-
ra3pOIMHAMHKH MaMH HCIOJIb30BaHUA
3aKOHOB W MpHEH- METOJOB MaTeMarHge-
IATIOB B BaHeH- CKOTO MOJIETHPOBaHUs
IIMX MPAKTHYECKUX B MIPOM3BOJICTBEHHOH
PHJIOKEHASX; TIpakTHKe;
2.3. Ilkanasl oneHHBaHHUA (opmupoBanus KoMneTeHUHi

a) llkana ouennBanus 3a4yeTa



IlIkana oneHuBaHUs

Kpurepuu ouennsanus

]

|

[BaHeT

- IPOYHO YCBOHJ MPENYCMOTPEHHOH MpOrpamMMmoil Mma-
TepHal;

- TIPAaBWJIBHO, apryMEHTHPOBAHO OTBETHJI HAa BCE BO-
OPOCHI.

- HOKa3al Iiybokue CHCTEMaTH3MPOBAHHBIE 3HaAHHA,
BIIAICET IPHEMaMH PAacCYXXIEHHS M COMOCTAaBJISeT Ma-
TepHal U3 pasHbIX MCTOYHHKOB: TEOPHIO CBA3BIBAET C
NPaKTHKOH, APYTHMH T€MaMH HIaHHOTO Kypca, OpyrHux
H3yYaeMBIX IIPEIMETOR

- 6e3 ommO0K BHITOIHHIT IIpaKTHYECKOE 3aaHHe.

Hesayer

BricTaBisercs CTyI€HTY, KOTOpBIA He CHpaBHICH C
50% Bompocos u 3anaHmif busera, B oTBeTaX Ha JpyrHue
BONPOCH! IONMYCTHII CylecTBeHHbIe omMHO6KH. He Moxer
OTBETHTb HA AONOIHUTENbHBIE BONPOCH], PEIIONKEH-
HBIE NPEMNojiaBaTeneM.

3. TunoBbIe KOHTPO/ILHBIE 32JAHAS H HHbIE MaTepHaJIbl, HeOOXOAHMBbIe
AJIS OUEHKH 3HAHHI, yMeHHH, HABBIKOB, XapaKTepPH3YHIMIHX 3TANBI
¢opmHpOBaHHA KoMNeTeHu A

Kox Oransl popMupoBanus Tunosele 3ananus
KOMITETEHLIHH KOMIIETEHLIUH (oueHOYHbIe cpe/cTBa)
OK - 15; [IK-4 | Dran 1. DopmHpOBaHHe | - IUCKYCCHS: BOIIPOCHI A7 06-
TEOpeTUYIECKOH Gassl | cyx/aeHHs (METOIHYECKHE pe-
3HaHHUH KOMEHAAIUH ]I IPOBENEHHUS

NPaKTHYECKUX 3aHATHIA).

Oran 2. @opmupoBanke
yMeHHui (peienue 3agaun
o obpasuy)

- PCLIECHHE TUIIOBEIX 3a/1a4 HA
NOPAKTHYECKHUX 3aHATHIX

Oran 3. ®opMmupoBanue
HaBbIKOB IPaKTHYECKOT0
HUCIOJIb30BAHUA 3HAHUN M
YMEHHUH

= BBIIIOJIHEHHE J1abopaToOpHBIX
pabor

Ortan 4. Ilposepka ycBo-
€HHOro MaTepuaia

- BOIIPOCHI K 3a4eTy (Impuiioxe- j

HHe 1)

4.Metoanueckne maTepnabl, onpeaeJsiiOIHe NpoUeIypbl OleHHBAHHSA
3HAHHH, YMEHHH H HABBLIKOB

Huckycens

Ilpu nposesenun aucKyccHu cryseHTam s oBCyX/IeHHsl TpeanararTes

BOTIPOCHI M 33/1a4H 110 TeMe, OTBEICHHOM Ha II
Boueit mporpamme yueGHoii AHCLMILIHHEI).

PaKTH4Y€CKOE 3aHATHE (COI‘J’!&CHO pa-



Jla6oparopnsie 3anaTus

JlaboparopHoe 3amsTie — oy u3 BHJIOB CaMOCTOATeIIbHOM paGoThl CTy1eH-
TOB, MHTEIPHPYIOIMH UX TeopeTHueckme 3HAHHA, YMCHHUS W HaBBIKM B €JHHOM
Tipouecce, AesTeNbHOCTH y4e6HO-HCCIIeA0BATENBCKOrO Xapakrepa.

B npouecce 11ab0paTOpHOro 3aHATHS 00y4aloImuecs BHIIOIHSIOT OHY WIIH
HECKOJIbKO J1abopaTopHEIX pabot (3axaHuii) mox PYKOBOJCTBOM IIperofaBaTes B
COOTBETCTBHH C H3Y4aeMBIM COZIEpKAHHEM y4eGHOro MaTtepuaa.

Beimonnenne naGoparopheix pabot conposoxnaercs 3amucho MOJTydaeMbIX
AAHHBIX W rpadudeckuM H3o6paskeHHeM H3y4aeMbIX SABJIEHHH W TNpoleccoB B
(opme oTyera o nposeaeHHOI pabore.

IpakTayeckue 3annTus

IlpakTiyeckue 3ansTHs — METOX penpoAayKTHBHOTO 00yueHHs, obecreun-
BAIOIMHA CBA3b TEOPHH M TMPaKTHKH, COACHCTBYIOMMH BEIpaboTKe Y CTYIEHTOB
YMEHHH U HaBBIKOB IIPHMEHEHHUS 3HaHWH, TIOYYEHHBIX Ha JIEKIHH U B XOJ€ CaMo-
CTOATENIBHOM paGoThIL.

IIpu npoBeaenny npaxrugeckux 3aHATHH CTYJIEHTaM Mpe/IararoTes BOIIPO-
CBL 4TSt 0OCY/IEHHS 10 TeMaM, OTBEeHHBIM Ha NPaKTHYeCKoe 3aHATHE (CoriacHo
pabovyeii nporpamme yae6Hoii MACLHUILTAHEI )

3aver

ITpoBonutcs B 3ananubIf CPOK, COrIacHo rpauky yue6Horo mpouecca. 3a-
9€T poxoauT B hopMme cobeceqoBaHus 110 Ouneram, B KOTOpbIE BKITIOYAIOTCS Teo-
peTHYeckue Bonpock!. [1py BhICTaBIEHMH OLEHOK YYHUTBIBAETCsl ypOBEHb PHOGpe-
TCHHBIX KOMIIETEHIMI CTyneHTa. AymuTopHOe BPEMSI, OTBEAEHHOE CTYHEHTY, Ha
noaAroToBKy — 20 MUH.



punoxenne 1
Bonpocei k 3ayery

Bonpocsr 115 nposepkn ypoBHs 06y4yernnoctn «3HATbD»
I. OcHOBHBIE CBOliCcTBa JKHUIOKOCTEH.

2. BreIBoag OCHOBHOrO YPaBHEHHUS THIPOCTATHKH.

3. Onpenenenue ropusoHTaTEHON 1 BEPTHKAJIBHOH COCTABJISIOMIHH CHJIIBI
AGBJICHHUS Ha KPUBONMHEHHYIO (LIMIMHAPHYECKYIO) TIOBEPXHOCTS.

4. Kax onpenenurs Hanpas/ieHUe H TOYKY IIPHIIOKEHUS PaBHOAEHCTBYrOLIEH
TI0JIHOIO CyMMapHOTI'0 NaBJIEHHS XHIKOCTH Ha KPHBOJIMHEAHYIO [IOBEPXHOCTE?

5. YpaBHeHHs Hepa3pBIBHOCTH MOTOKA?

6. YpaBsHeHue bepuymmu ans notoka HICaIbHOH JKHIKOCTH,

7. YpaBHeHue Bepuynnu qs notoka PeaIbHOM KHUIKOCTH.

8. Ousuyeckuit cmeicn ko3 dunienTa o B ypasHenuu Bepryn nns noro-
Ka peayibHOM JKHIKOCTH.

9. Ilopsanok onpenenenus TIOTeph  Hanopa NpH TypOyJeHTHOM TeYeHHM B

Tpybax.
10. IMopsnok onpenenenus NIOTEPL  Hamopa NpH JIaMMHAPHOM TE€YEHHWH B

Tpybax.

11. ®akTopsl, ot koTOpBIX 3aBHCHT KO3 QHULHMEHT rHapaBIHYECcKOro TPEHUs
TIpH IBHXXEHHH XHIKOCTH B Tpy6ax?

12. ®opwmyna lllesn ¢ moscuenuem eex napameTpos.

Bonpoce 115 npoBepkn YpoBHs o0y4yennocrn «YMETh»

1. Pacuet npocroro tpy6a npu PEIIEHHH TEXHUYECKHX 3a/1a4.

2. Onpenenuts auamerp TPYGONpPOBOLIOB B 3aBHCHMOCTH OT byHKIHOHANE-
HOTO Ha3Ha4YeHHs.

3. Onpepenuts XapaKTepHCTHKY TPYOONPOBO/IOB M €TI0 pacyer.

4. OnpenenuTs mapameTps! THIPABIHYECKOTO yapa.

5. Onpenenuts noBblNeHuWe naBieHus B TPyOOnpoBoae NpH H3BECTHOM
BPEMEHH 3aKpBIBAHHUS 3a]IBHIKKH?

6. Onpenenenne pacxona CKOPOCTH TIpH HCTEYEHHHM J>HIKOCTH yepe3
Hapy)XHbIA LUIHHAPHYECKHH HACAOK.

7. BriBectu $opmyaty mns ONpE/Ie/ICHAs BPEMEHH OTIOPOXHEHHs pe3epByapa
[IpH HCT€YEHMH U3 OTBEPCTHI H HACAIOK.

8. BeiBectn GopMyny mns cuisi BHYTPEHHEIO TPEHHs B XXHMAKOCTH (3aKOH
BA3KOCTH HeioTOHA). Packphith (usmueckmii cMbic Beex BETMYHH, BXOJSAIIMX B
3Ty opmyry.

9. Onpenenuts CHIbI KaBneHus Ha FOPH30HTANIBHYIO IIOCKYIO CTEHKY.

10. Onpenenuts pexxumsr aBwKeHus KHIKOCTH.

Bonpocel s nposepku YposHs o6y4ennoctn «BJIAJIETh»
1.Metonnka pacuera ocHOBHBIX NapaMeTpoB IpHU pelleHHH MUApOCTaTHYe-
CKHX 3a/ay.
2. Meroanka pacuera 0cHOBHBIX 11apaMeTpOB MpH onpeaeneHuH K03 Hiu-



