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Pabovas nporpaMma cocraBieHa B COOTBETCTBUH C (DeJepalnbHbIM TOCYIapCTBEHHBIM 00pa-
30BATENILHBIM CTAHAAPTOM BbICHIETO 11POPECCHOHAILHOIO 00pa3oBaHKs 110 HANPABJICHUIO NOAIOTOB-
ki 150700 «Mamunoctpocuue» Ne 538. yroepxiiennbiv 09.11.2009 r., yueGHbIM 11aHoMm per. No
150-700/62-1, yrBepaxaeHHbiM 28.04.2011 1. ¢ yyeroM peKoMeHIauni npuMepHOH OCHOBHOH 0Opa-

30BaTEIIbHOHN IIpOrpaMMhbl BbICHIETO HpOCI)CCCMOH&TbHOFO O6paZOBaHI/Iﬂ [10 HAHpaBJICHUIO TTIOATOTOB-
KH <<MaLHI/IHOCTpOGHH€>>.
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1 HOSACHUTEJIbHAS 3ATIMCKA

1.1 llests yueOHO#H AMCUMITMHBI
Lienpro yueOHOM AUCUMIINMHBL sABsIeTCS GOPMUPOBAHHE CHEHHANHCTOB, YMEIOIIMX OOOCHO-
BaHHO H PE3YNbTATHBHO IIPUMEHSTH CYUIECTBYIOIIWE U OCBAKBaTh HOBBbIE CIIOCOOBI pacyeToB U pe-

maTh 3a1a4H, CBA3AaHHBIX € 3KCHHyaTaHM€ﬁ F’MAPABIIMYCCKUX U ITHEBMATHYCCKUX CHCTEM, UCIIOJIB3Y-
€MbIX B CBAPOYHOM IIPOH3BO/CTBE.

1.2 Il.1anupyeMbIe pe3yabTaThl H3yYeHHs AMCIUILIHHbI

B pesynbrate ocBoeHuUs yueOHOM JHCIMIIHHBI CTYIEHT J0JKEH
3HATh!

— (u3nyecKre CBOWCTBA XU/IKOCTEH U ra3os:

— OCHOBHBIC 3aKOHBI, KOTOPbIM NOJYHHAKOTCS JKUAKOCTH U I'a3bl B COCTOAHUU TTOKOS, ABUXKE-
HHUsl, B3AUMOACHCTBHS ¢ TBCPAbIMHK TCJIIAMH,

— METOJIMKH pacucTOB CHCTCM Tp}’6OHpOBOIlOB:
— OCHOBHBIC TEXHUYECKHE NMOKA3ATCIH U XapAKTCPUCTHKH I'MIPOHACOCOB.

— OHOPEACIATH CHIY JABJICHUA HKUAKOCTH HA ILUIOCKHE U KPUBOJIMHEHHBIC MOBEPXHOCTH;
—  BBINOJIHATH PACYEThi M'M/APABIHYCCKUX TPYOONIPOBOIOB U ra30IpoOBOIOB;
— peuIarsb 3a7a4M 1o ONpeAC/ICHHIO XapaKTePUCTHK UCTEUEHHS Yepes OTBEPCTUSE U HACAJIKH;
— OUpPEAENATh BEJIMYUHY [10BbILICHHUS JABJICHUS IPU THIPOYIape;
— peuIarhb 3ajja4M 1o BeIOOPY r'MJIpOHACOCOB
BJIA/1€Th:

— HHXXCHECPHBIMHU MCTOJHKAMH HPOCKTHPOBAHUA. WCIIbITAHUH H JKCIUTyaTallHi TrujpaBlinyc-
CKHX H IMHCBMAaTHYECKUX CUCTEM, HCIIOJIB3YCMbBIX B CBApOYHOM ITPOU3BOJICTBE.

1.3 Mecto y4eOHOIi IHCHMIIMHBI B CHCTEME MOATOTOBKH CTY/€HTA

JUcuunmmua oTHOCHTCS K UKy npodeccHoHalibHbIX AUCLUILINH (DasoBas (oOmenpodeccu-
OHAajIbHAsl) YacTh).

llepevennb yueOHBIX THCLUMILIMH, U3YHYAEMbIX PAHEE, YCBOCHHE KOTOPBIX HEOOXOUMO Jis M3Y-
YCHHS JIaHHOH JIMCHHUTLINHbI:

- MaTeMaTHKa (pelleHre CHCTeM ajredOpauyeckux ypaBHEeHu; AuddepeHinaabHOe HCURCICHHE, Me-
TO/Ibl HHTEIPUPOBAHHS ),

- TCOPETHUYCCKAsA MEXaHHKa (OCHOBHbIG 3dKOHbI MCXAHUKH, TECOpEMaA 00 U3MEeHEeHHH KOJIMYECTBA JBH-
JKEHUS, KHHCTHYCCKAS U NOTCHUHAIbHAs '3H€pl"l/lﬂ).

[lepeuenb y4eOHBIX TUCLHMIINH (LMKIOB AMCUMILIMH), KOTOPbIE OyIyT ONMPAThC HA JAHHYIO
JUCLHUIUIMHY:

- «lIpon3BOACTBO CBAPHBIX KOHCTPYKIIHI»:
- «ABTOMATH3aIUs CBAPOYHOTO [IPOU3BOJICTBAY

KpoMme Toro, pesysnbTarhl W3yueHus JAMCUMIUIMHBI HCTIONB3YIOTCS TIPU MOATOTOBKE BBITYCK-
HOH KBaJIMPUKALHOHHON paboThI.

1.4 TpeboBaHusi K 0CBOEHHMIO Y4€OHOM AHCIUNIHHDI

OcBoenue naHHOM y4eOHON NUCLUIUIMHBI J0JDKHO 00eCneunBarh (dhopMHUpOBaHKE CCAYIOIIMX
KOMIIETCHLIUMN:

Konsl hopmu-
PYEMBIX KOM- HanMeHOBaHUSt GOPMUPYEMBIX KOMITCTEHLIMH
NEeTEHIHH
OK-6 CrnocoOHOCTh Ha HAyYHOH OCHOBE OPraHU30BbLIBATH CBOM TPY/I, OLIEHUBATH C

OOJIBILON CTENCHBIO CAMOCTOSTENIBHOCTH PEC3YIbTAThI CBOEH JIEATENBHOCTH,
BJIAJETh HABbIKAMU CAMOCTOSTEIILHOM pa60TbI




PYEMBIX KOM-
MIeTEHIIUA

Kons! popmu-

HanmeHoBanust GopMUPYEMbIX KOMIETEHIIUMA

OK-10

YMEHUE HUCTIOJL30BaTh OCHOBHBIE 3aKOHbI CCTCCTBCHHOHAYYHBIX JUCLUIIIMH B
HpO(l)CCCPIOH&HbHOﬁ JACATCIILHOCTH, NPHUMECHATbL METOJbl MATEMAaTHYECKOIO

AHAJIN3a U MOACTIMPOBAHUI. TCOPETUUCCKOTIO U IKCIICPUMCHTAJILHOTO HCCJIC-
J0OBaHUs

[1K- 18

YMeHHE 00€eCleynBaTh MOICIHPOBAHUE TEXHUUCCKHX OOBEKTOB M TEXHOJIO-
THYECKHUX [POLECCOB € UCIONb30BAaHUEM CTAHJAPTHBIX MAaKETOB W CPEJCTB
ABTOMATH3MPOBAHHOIO MPOCKTUPOBAHUSA, NPOBOJUTH IKCIICPUMEHTHI IO 3a-
JIAaHHBIM METOJMKAM ¢ 00pabOTKOH M aHATH30M PEe3yJIbTATOB

[1K- 21

YmMeHue HPUMCHATL CTAHJAPTHBIC METO/1bl pacyeTa I1pU NPOCKTHPOBAHHHA JiE-
Talel 1 Y3J10B WU3IENun MAITHHOCTPOCHHU A

2 CTPYKTYPA H COAEP)KAHUE JUCLUMUILIUHBI

2.1 I'paduk ob6pazoBaTebHOrO Hpouecca, GopMbl TEKYIEro KOHTPOJS H 1POMEKYTOY-
HOM ATTeCTANMM, Pacnpe/ieeHHe PeHTHHI-0A/I0B 110 y4eOHBIM MOY.ISM H BHAAM 3aHATHIA

1 2] 3 Ja4] s Je 7 8 9 [1o] 11 [2[3l1a] 15 J16 17
Moayns 1 2
MKY 30
Jlekumn, KP KP
bl 3 10
J6]an6n - 10 |AKY 30 s 5 MA (auer) 40
ab.3aH., Gabl
3P S| {3JIPS| |3JIPS| |3JIP3 5 3J1P 5 10
[Ipnusthie 0603HaYeHUS:
KP — kontponsuas padora
3JIP — 3amuta naboparopHbix paboT
IIKY — 1poMexkyTOUYHBIH KOHTPO/b YCIIEBAEMOCTH
YO — ycTHblI# onpoc
[TA — npomexyTo4Has aTTecTalus
2.2 Copep:xanue y4eOHOM JHCUMILIHHbI
= Ipax- Camo-
5 Jlekunn < [TMYec-| 3
= 2 3] - | Cros-
@ & | Kue | & \JlabopaTopHbie 3aHATHA| 3
E Tema. OcHoBHbIe BONPOCHI - 3aHA- - g retbhas
-, : p = | pabora
THA
Moayas 1
1 |Tema 1. Beenenue. [lpeamer n meroa aucumnaunsl. Kpatkas ucto-|2 JLP. Ne |, ®usnyeckue|2 8
puyeckas CnpaBKa 0 pasBUTHH MEXAHHKH JKMAKOCTY W raszos. Jlocto- CBONCTBA XUIKOCTCH M
MHCTBA M HEIOCTATKH IMAPO- W IIHEBMONPHBOAOB, HX MCCTO B MeXa- rasos.
HU3aUHU M aBTOMATH3ALIMK NPOLECCOB B CBAPOUYHOM NPOMU3BOICTBC.
Tema 2. CpoiicTBa paGounX KNAKOCTEH U 12308,
[1noTHOCTE, ynenbHbIi Bec, CKUMAEMOCTD, TEMNEPATYPHOE PaCILin-
peHHE, BA3KOCTh., Bausnue pacTBOPEHHOro BO3AYXa HA CHUMAEMOCTD
xkuakocteit. Kapurauns. Cunbl, I1eACTBYIOUIME B KUIKOCTSX M razax.
TpeboBanus kK pabounm KUAKOCTAM H ra3am.
3 |Tema 3. M'uapocraTnka 2 JLLP. Ne 2. U3mepenne | 2 8
OcHOBHOE ypaBHEHHE TMMAPOCTATHKW. ABCONIOTHOE W W3BBITOUHOE HaBJI€HUA K pacxoa,
AaBAEHHE, BaKyyM. Pacnpesenenue naBinenus B KUIKOCTH, SMHOPbI ONPEACACHHC peRUMA
NABICHS, TeYEHUS KHUIKOCTH.
[TpuGopel ¥ enMHNUbL H3MepeHus aaBieHMa. Cuna ruapocTaTuye-
CKOro aaBjieHHA Ha MJIOCKYHO U KpMBO.ﬂHHeﬁHyK) CTCHKH.
5 |3akon Apxumena. IlpsaMonumueiiHoe (paBHOYCKOpeHHOE) M Bpalla-|2 JL.P. Ne 3. TocTtpoenue | 2 10
TENbHOE (PAaBHOMEPHOE) IBUIKEHHE COCYN0B € KUAKOCTBIO. HAllOpPHOW 1 NbE30MET-
puuecKo# TMHUH Tpy-




= Jlekunn = gﬁiaelz- =3 Cavo-
s 2 2 , _| cros-
B 5| wme | JlaGopaTophbie 3ansTus Z | renbnas
S Tema. OcHoBHbIE BONPOCHI 3aHs- ; paora
THHA
Tema 4. I'napoannamuka 6onposoja.
OcHoBHble noHsTHs. MneanbHas »HIAKOCTb, YCTAHOBUBLLEECS M
HCYCTAHOBHBLLEECS TCUEHHE, KHBOE CEYEHUE, THAPABIMYCCKUI paiu-
yC ¥ AMaMETD, CPEOHASI CKOPOCT.
Pacxon u ero uamepeHune. YpasHeHue pacxoaa (CIUIOWHOCTH).
PexnMbl 1BHKEHNS KUAKOCTEN 1 ra30B. BiiaHNE PexUMa ABHKEHNS
HA MOTEPH SHEPruy.
7 Vpaeueune BepHyinu, ero dusndecknii cmbics. 2 JLP. Ne 4. Onipenene- |2 10
Tlocrpoenue HanopHoii 1 nbe3OMETPUUECKO NHHUK TPYGONpo- Hie KOIQOHLMEHTOB
BOJA. MECTHBIX THApaBJIHe-
Onpenenenne noteph B rUAPABANYECKMX CONPOTHBICHUAX. Ypas- CKUX COTIPOTHBICHAN
Henus Beiicbaxa n Beiicbaxa-Jlapcu
Moayan 2
9 Onpenenenne kodpduuneHTa ruapaBIuueckoro Tpenus (ko3¢-|2 JLP. Ne 5 Onpenene- | 2 10
$uienta Jlapcn) u ko3HOUUMEHTOB MECTHBIX MHAPABINYECKUX CO- Hue koddduumenta
POTHBAEH MU, TUAPABAMYECKOFO Tpe-
Onpenenenve ko3QGUUMEHTOB MECTHOTO CONPOTUBICHUS S HuA
BHE3AIMHOTO PAaCLUMPEHUst H THAPOAPOCCENs.
11 HcTeuenme ®uaKkocTd Yepes manoe OTBEPCTHE B TOHKOM CTEH-|2 JLP. Ne 6. Uccnenora- | 2 10
K€ NPH MOCTOSIHHOM W NEPEMEHHOM Hanopax. McreueHnne xHIKOCTH HNE HECTAUMOHAPHbBIX
4epes HacaKH. POLECCOB UCTEUEHUS
I'unpoynap. ®usuveckas kaptuma, knaccupukauus. Pacuer KHAKOCTH HEPE3 THAL-
YAApHOro NOBbIlUEHUs AaBheHUd. Popmyna XKykosckoro. CnocoOb! poapoceeny
Jokanusauun u ocnabnenus ruapoynapa. BzaumonelcTeue cTpyu
KHIKOCTH C TBEPAbIM TEJIOM.
13 Tema 5. M'napaBanueckuii pacuyer Tpy6onpoBoaoB 2 JLLP. Ne 7. UzyueHue 2 10
Buner tpy6onpoBonos v ux coenunenuit. OCHOBHBIC TUnbI 38124 YCTpoiicTBa 1 onpene-
110 pacueTy NpocToro TpYHOMPOBOLOB H ANTOPHTMbI UX PELLEHHS. Jlenme paboUmX u Ka-
BMTALHMOHHBIX Xapak-
TEPUCTHUK LUECTEPEH-
HOT'O Hacoca.
15 |Tema 6. McTOUHHKH TUTAHKMSA THAPONPHBOAOB 2 JLLP. Ne 7. U3yuenue 2 10
Knaccnduxauns ruapasnuueckux HacocoB. OCHOBHbIE TEXHHYE- YCTpoiicTBa U onpene-
CKHE [OKa3aTeNM U XapakTEPUCTHKH OOBEMHBIX M JIMHAMHYECKHX flenne padoumx U Ka-
HACOCOB. BUTALHMOHHbIX Xapak-
. TEPUCTHK LIECTEPEH-
YCTPOHCTBO LIECTEPEHHBIX M ILUIACTUHUYATBIX HAcOCOB. Omnpee- HO¥I)‘O HacoCa. P
JIEHHE NOJa4u Hacoca.
HUroro 3a cemecTp 16 16/ 76

WUtorosas OLCHKA ONPENCIISICTCI Kak cCyMMa TCKYUWICr0 KOHTPOJISI U HpOMG)KYTO'—IHOﬁ arrecra-
AU U COOTBETCTBYET Oaniam:

3auer

Ouexka 3a4yTeHo

He 3auteHo

Bastb 51-100

0-50

3 OBPA3OBATEJILHBIE TEXHOJIOTUHA

HpI/I H3YUCHUH JTUCUMIIIHHDbI HCIHOJIB3YCTCH MOHyHbHO-pCﬁTHHFOBaﬂ CUCTEMA OIICHKH 3HAHUH

crynentos. llpuvenenne GopM H METO/I0B NPoBeleHHs 3aHSTHH NPH H3yYeHHH pasNIMYHBIX TEM
Kypca 1pe/ICTaBiIeHo B Tabauue.

No Dopma nposeieHus By ayutopHbIX 3aHATHI Bceero yacor
n/n 3aHATHA Jlexiun JlaboparopHbie 3aHATUSs

1 Tpagunuonnsie Tembi 1,2.4.5 Jlp. Ne1-Jlp. 4. JIp. 7 12 Gexrt12 (na6)
2 IIpo6uemHble / npo- Tewmsi 3, 6 4 (ex)




Hcnonbzyemsple OLleHOUHBIC CPEACTBA 110 YHEOHOM JUCLMIUIMHE TPEACTABIEHbDI

Xpansrcst Ha kadeape.

OJ1eMHO-
OpPHUEHTUPOBAHHbBIE
3 PacueTHbie - JLp. No 5, JI.p. Ne 6 4 (ya0)
Hroro 16 16 32
4 OUEHOYHBIE CPEACTBA

B TaOnulle U

Ne Bui oueHouHbIX cpeacTB Hanuuue Kon-Bo
n/n (+/-) KOMILL. |
1 Bompochl k 3auery + |
2 KOHTpOIbHbIE 33/1aHKS LIS TPOBEACHHS TEKYILEFO PERTHUHI-KOHTPOISI + 2
3 KoHTposibHble 3aaaHHMs /15 NPOBEACHHS MTOIOBOIO PEUTHHI-KOHTPOJIA + 1
4 Bonpocbsl k 3awiure adboparopHsix pabor + 1
S METOAUKA U KPUTEPUU OHHEHKH KOMINETEHLUUA CTYJIEHTOB
5.1 Yposun chpopMHPOBAHHOCTH KOMIIETEHUH
No YposHH chOpMHUPOBAHHOCTH ConepkaTesnHoe onuca- Pe3yabTaThl 06y4eHHs
n/n KOMIIETEHLUHH HHE YPOBHA
1 2 ] 3 4
OK-6: CnocobHOCTb Ha Hay4HOW OCHOBE OPraHM3OBLIBATL CBOM TPy, OLEHMBATh C OONBLLIOH CTene-
HbEO CAMOCTOSTE/ILHOCTH PE3YJILTATHI CBOEH JEATEIbHOCTH, BJa/AeTh HABbIKAMMU CAMOCTOATE/ILHONH pa-
60ThbI
1 | Tloporoebi#i ypoBeHb CnocobeH noa pykosoj- | YMEHHE NOJI PYyKOBOJICTBOM IIpEIIO-
CTBOM npenojasarens | JlaBareid peuiarb 3a/1a4u 110 onpeje-
peliath 3ajJa4u B 001acTH | JEHHIO PU3HYECKUX CBOMCTB MM/IKO-
MEXaHUKH HKMAKOCTH M | CTE M ra30B, PEKUMOB TCUCHUS
rasa KUJKOCTH, pacyery TpyOOIPOBOIOB.
UCCJIE/I0BAHUIO TUAPABIHYECKOI0
yjapa
2 | llpoaBHHYTHIH ypOREHD YMeeT  OpraHM3oBbIBaTb | YMEHHE  COBMECTHO C  NPEHO-
CBOH Tpya, oOpabarbiBaTh | JaBaTelieM MPOBOJMUTL aHAIU3  pe-
MOJy4eHHble  Pe3y/bTaThl | 3yJIBTATOB  MCCNEOBaHUH  (usHue-
M COBMECTHO C MpEnoaa- | CKUX CBOMCTB XUJKOCTEH U Tras3os,
BaTe/eM aenath 00o0uie- | PEKUMOB TEHEHHS WU/IKOCTH, Xapak-
HUs TEPUCTUK  TUAPOyAapa, pacyeroB
TpyOOIIpOBOJOB
3 | Bolcokuit yposeHb CrocobeH caMocTosITeb- | YMEHHE CaMOCTOSTENILHO aHalu3upo-
HO OpPraHW30BbLIBATH CBOM | BaTb PE3yJbTaThbl HCCIIEAOBAHHMN (t)I/l—
TPpyd U peulaTtb AOCTATOY- | 3UHECKUX CBOUCTB XHUJIKOCTCH W ra-
HO CJIOXHDBIE HHIKEHEPHbIe | 30B, PEXUMOB TEYEHHUS KUIKOCTH,
3a/1a4uu XapaKTepUCTUK TUIpoYy/apa, pacue-
TOB TpyOOIPOBOIOB
OK-10: YmMeHue Mcnosb3oBaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYHHbIX JMCLMILUIMH B NPO(eccHo-
HAJIbHOH NEATENBHOCTH, MPUMEHATL METO/Ibl MATEMATHYECKOrO aHAIM3a W MOJICJIMPOBAHHS, TEOPETH-
YECKOrO M BKCNEPUMEHTAILHOTO UCCIE0BAHMNS
I | IloporoBblii ypoBeHb HemoncTtpupyer ymenwue | 3nanue 3akoHoB [lackasis, coxpateHus
UCIOJIBL30OBATL  OCHOBHbIE | PHCPIrHH U KOJTH4YCCTBA BCLUCCTBA
3dKOHbl  €CTECTBEHHOHA-
YUHBIX JHCUMIUIMH  TpU
peleHrH 3a1a4 B 001acTH
MEXAHHUKH IKHAKOCTH H
rasa
2 | NpoaBuHyThIH yposeHb

3HaeT U yMeeT HCMOJL30-

3HaHue u YMEHHUE 110 PYKOBOACTBOM

fnpenojasarciis HCITOJIb30BATH

npu

6



2 3

4

BaTb OCHOBHLIC 3aKOHbI
€CTECTBEHHOHAY YHbIX
JAUCLUMIUIMH, 110/l  PYKO-
BOACTBOM T[1peno/aBaress
YMEET MPOBO/IMTbL TEOpe-
THYECKUE W IKCIECPUMEH-
TaJIbHbIE UCCIICOBAHHNS

peLIEHUH MHXECHEPHBIX 3a1a4 3aKOHbI
[Tackans, coxpaHeHusl HEPrUU MU KO-
JM4ecTBa BELEeCTBa

98]

Beicokuit ypoBeHb YmMeeT npoBoauTh Teope-
THYECKHE U IKCMEepHMEH-
TajIbHbIC MCCIENOBAHUS U
C [103MUHH OCHOBHbIX 3a-
KOHOB €CTECTBEHHbIX
HayK d4HaJIUu3upoBaTh TNO-
JYYEHHbIE pe3yJIbTaThl

VYMeTb caMOCTOSTE/IbHO peuars 3aaa-
UM C UcroJib30BaHUEM 3akoHOB [lacka-
J, COXPAHCHUSI BSHCPrHd MU KOJHUUC-
CTBa BCLICCTBA

IIK-18: Ymenue obecneunsarh MOACIMPOBAHHE TEXHHUECKMX OOBEKTOB M TEXHOIOIMHUECKHMX TpoLiec-
COB C HCMOJb30BAHUEM CTAHJAPTHLIX NAKETOB U CPEACTB ABTOMATH3IWPOBAHHOrO TMPOEKTHPOBAHUS,
MPOBOAMTL IKCHIEPUMEHTDI 10 33/JdHHBIM METOIMKaM ¢ 00pabOTKOH M aHAJIW30M PE3YJIbTATOB

[Toporoebiit ypoBenb Bnaneer metonamu dusu-
YECKOr0  MOAENHUPOBAHUS
NPOCTENLIUX  TFHAPABIU-
YECKMX M NHeBMaTHYe-
CKHX MOJACHCTEM

YMmeHue noa pyKoOBOACTBOM npenona-
BaTe1s MPOBOJAMTH HCCAEAOBAaHHUA [0
ONpeAe/IEeHUI0 XapaKTEPUCTUK OCHOB-
HbIX FMAPABJINYECKUX CONPOTUBIEHHUH

2 | IlpoaBuHyThIii ypoBeHb Bnageer meronamu Teo- | YMEHHE MPoBOAMTL W 000011aTh Nojg
PETHUYCCKUX U DKChepu- | PYKOBOACTBOM ﬂpCﬂOﬂ%BaTeﬂﬂ pe-
MEHTANbHBIX MCCHEN0Ba- | 3YbTaTbl  HMCCAEAOBAHMHA  OCHOBHBIX
HUii, ymeeT 06pabatbipaty | THAPABIMHYECKHX CONPOTUBICHHH
NOJYUYEHHbIE PE3yJIbTaThbl
M 1NI0A  PYKOBOJACTBOM
npenojasaresisi  Bbiflo-
HATb  MHOTI'OBAPWAHTHbLIH
aHalin3
3 | Beicokwii yposetb Ymeer pazpabarbiBars | YMEHHE CAMOCTOATENBHO NPOBOANTD M
METOAMKH, npoBoAuThL | 0000WATL PE3yNbTaThl HCCAEN0BAHMI
MceneoBanus 1 oGpaba- | OCHOBHBIX  FMADABIMHECKHX  CONPO-
ThIBATH [10Jy4eHHble pe- | THBICHHH
3YJbTATHI
HK-21: YmeHne npuMeHATL CTaHAapTHblE METO/bI pacueTa Np NPOeKTUPOBAHWH jeTaneil u y3ioB
M31€Hi MAlLHHOCTPOEHHS
1 | IloporoBblit ypoeeHb Vmeer pewath 3asauu B | BeinosHenue  noa  pykoBoACT-BOM
001acTH THAPOCTATHKHU WU npenojaBareiis pacyeToB Nno ofpeje-
PHAPOJMHAMUKH JICHUIO CHJl JiaBlieHus HA NAOCKME U
KPUBOJIMHENHbIE MOBEPXHOCTH, OIfpe-
JENEHUIO OCHOBHBIX NapaMeTpoB M-
PaBJIMYECKUX M [THEBMATHUYECKUX
YCTPOMUCTB
2 | llpoaBuHyTbIN ypoBeHs Buajeer Mertopamu  uc- | Beinonnende pacueroB  ruapasiidue-
Ci1C/10BaHUN crauuoHap- CKHX H NHEBMATHYCCKHUX YCTPOUCTB M
HBIX M HecTamonaphbix | 0000IICHHE M0/l PYKOBOACTBOM npe-
NPOLECCOR NOAABATESS MOAYUYEHHBIX PE3YJIbTATOB
3 | Boicokuii yposeHb Brnageer ocHoBamu pac- | CaMOCTOATENIbHOE BBIMOJIHEHHE W dHa-

HETOB I'MAPABIHYECCKHUX H
IMTHEBMATHUCCKHUX CUCTEM

JIM3 pe3yJIbTaTOB PacueToB 'MAPaBIU-
YECKHX M MHEBMATUUYECKHX MOACHUCTEM




5.2 MeToaMKa O1IeHKH 3HAHWIi, YMEHHIi H HABBIKOB CTY/1eHTOB

PesynbTarsl 06yueHus

OueHouHbIE CpeIcTBa

OK-6: CrniocobHOCTL Ha HAay4YHOM OCHOBE OPraHW3OBLIBATL CBOH TPY/, OLEHHUBATb C GOJBIION CTENEHBIO
CaMOCTOSATENBHOCTH PE3YIbTATbI CBOCH JICATEIbHOCTH, BJIAAETh HABbIKAMU CAMOCTOATENLHOM paboThl

YMeHHUE N0 PyKOBOACTBOM NPENoaBaTe/s PeLiaTh 3a1aun
110 ONPEE/IEHHIO PUHUECKMX CBOMCTB JKMIKOCTEH W 1a30B,
PEXMMOB  TEHEHHsl XMAKOCTH, pacueTy TpyOOnpoBoios,
MCCIEIOBAHMIO MHAPABJIMYECKOTO yapa

YeTHbIA onpoc, 3auuTa naboparopbix pabor

VYMeHHE COBMECTHO ¢ MpenojasareemM npoBOAWTL aHa-
JIM3 Pe3yNbTaTOB WCCAEAOBAHMHE (HU3MUECKHX CBOMCTB
KHJIKOCTEH W ra3oB, PEIKMUMOB TEUEHHS KHIKOCTH, Xa-
PaKTEPUCTHK I'MAPOYAapa, pacueTos TPyOONPOBOJIOB

VYcTHbli onpoc, 3auiura nadoparopHbix pabor

YMeHHE CaMOCTOSTE/IbHO aHANW3MPOBATL PE3YJILTATDI
MCCICNOBAHUN PHU3MHECKHX CBOWCTB KMAKOCTEH W ra-
30B, PEKUMOB TCUEHHS HKHAKOCTH, XaPaKTCPUCTHK I'M1-
poyaapa, pac4eToB TpyOONpoBO10B

Y¢THbIH onpoc, 3aiuMTa JadbopaTtopHeix padoT

OK-10: YMeHue ncnonb30BaTh OCHOBHbBIE 3aKOHbI €CTECTBEHHOHAYUHBIX AMCLMILIMH B TPOdECCHOHAb-
HOH AESTEILHOCTH, MPUMEHATL METO/Ibl MATEMATHUECKOTO aHATW3a U MOEMPOBAHHS, TEOPETHUECKOIO U

IKCINECPUMCHTAIbHOTO UCCIIEIOBAHUS

3HaHHe 3aKOHOB ﬂacxaﬂﬂ, COXPAHEHHs SHEPIUH H KO-

Bonpocsl Kk 3adery, 3awdTta 1a00paTOPHBIX

JMYECTBA BELIECTBA pabor
3HaHHE W yMeHUe NOJA PYKOBOACTBOM Mpenoaasatens | Bonpochl k 3aueTy, s3aluirta n1abopaTopHbiX
MCNOJIB30BATL MPH PELIEHHUH HHXKEHEPHbIX 3ajay 3ako- | paGor

HbI ﬂacxaﬂﬂ, COXPAHEHUd 3HEPIHK U KOJIMYECTBA BeLle-
CTBa

YMeTh caMoCTOSITENILHO peluaTh 3apayvd ¢ UCIOJb30Ba-
HHUEM 3aKOHOB ﬂacxaﬂﬂ, COXPAHEHHUA DHEPIrUu U KOJIH-
HCCTBA BCLIECTBA

Bonpocel k 3auery,
pabort

3alMTa  1adopaTOPHBIX

ITK-18: Ymenue obecneunBats MOAETHPOBAHUE TEXHUUYECKHX OOBEKTOB H TEXHOJOTHUECKHX NpPOLIECCOB €
MCNONIb30BAHWEM CTAHAAPTHBIX MAKETOB U CPEJCTB aBTOMATHU3HPOBAHHOIO NPOCKTHPOBAHMS, TTPOBOAUTS
IKCNIEPUMEHTBI 110 3a1aHHbIM METOIMKAM ¢ 00paboTKON M aHAIM30M Pe3yJIbTaToB

Ymenue oA PYKOBOACTBOM MNpetiogaBaTtesin INpoOBOAUTL
HCCJICAOBAHUA IO ONPEACICHULD XAPAKTEPUCTUK OCHOB-
HbIX THAPABJIHYCCKHUX COl’IpOTMBJ’leHHﬁ

3awMta siaboparopHbix paboT. Bonpochkt k 3a-
uery

YmeHne npoBoAMTb M 06o0wIaTh MO PYKOBOACTBOM
MPenoNaBaTe/Isl PE3YNbTaThl MUCCIENOBAHMH OCHOBHbBIX
FH/IPABIHYECKHX CONPOTUBICHUH

3awmra nadopaTtopHbix paboT. Borpock! k 3a-
uerty

Ywmenue camoCTOsITENbHO NPOBOAUTL M 060OIWIATL pe-

3yJIbTaThl WCCJIEIOBAHUNH OCHOBHBIX TMAPABIHYECKHX
CONPOTHBIIEHU

3amura naboparopHbix paboT. Bonpocsk! k 3a-
yeTy

TIK-21: YMeHHe NpUMEHATH CTaHapTHbIE METOAbI pacyeTa NPU NPOEeKTHPOBAHUM 1ETAICH H Y308 H3je-

JIMA MaLIMHOCTPOEHMUS

Beinontenne noa pykosoacteom npenoaasarteiis pacue-
TOB [10 ONPENIENICHUO CHJl aBEHHS Ha MJIOCKHE W KPH-
BO.TMHEUHbBIE TOBEPXHOCTH, OMNPENEIEHUIO OCHOBHBIX

NapaMeTpoB  TMAPABIUYECKUX H
YCTPOHCTB

[MHEBMATHUYECCKHUX

Bonpocsi k 3auety, KOHTpOJIbHBIE PadOTHI,

Bbinonnenne pacuetoB 1'MapaBaMuyeckux U MHEBMATH-
YECKUX YCTPOMCTB v 00O00LIEHHE M0/t PYKOBOACTBOM
NPETMOAABATE/IS MOJYHYEHHbIX PE3YJIbTATOR

Bonpocei k 3aueTy, KOHTPOJIbHBIE PadOThI,

CamocrostenbHoe BBIMOJIHCHHUEC W aHaIU3 PEe3yNbTATOB

pacHeTOB THAPABIUYCCKHUX U MHEBMATUYECKUX MOACH-
CTCM

Borpocht k 3aueTy, KOHTPOJIbHBIC PabOThI,




5.3 Kpurepun oueHku 1a6oparopubix pador

Crynent 00s3aH CaMOCTOSATEILHO B MOJHOM OOBEME BBINOIHUTL 1aB0PaTOpHbIE paboThl CO-
r1acHo y4eOHOH paboueit nporpamme.

3ananune Ha pabOTHI BbIIACT BeLY M 3aHATUS IPENOAABATENb.

3a npucyTcTBHE Ha s1aboparopHoii paboTe Hauucnsercs 1 Gal.

Ilo pesynbrataM BbINOJHEHHMs paboT CTyACHT 00s3aH O(GOPMHUTL OTYET 110 J1a0OPATOPHOH pa-
0oTe B COOTBETCTBUH C JACHCTBYIOIIMMH B YHUBEPCHTETE TPeOOBAHUAMHU 1O 0POPMIICHHIO OTYETOB.

OTcyTCTBHE OTYETA SBISETCS IPUUMHOMN He JI0NYCKA K 3aluTe 1ab0opaTopHOi paboThI.

3a HaJIMuKMe NPaBUILHO OPOPMIIEHHOrO OTYETa HAUUCIseTes | Oas.

3ammTa oTYeTa IPOBOAUTCS YCTHO, MYTEM OTBETOB HA KOHTPOJIbHBIE BOIPOCH! K padoTe U je-
MOHCTPALMH HABLIKOB, [10JYYE€HHBIX PU BbINTOIHEHUH PAOOThI.

[pu 3ammre mabopaTopHoil paGoThl CTYAEHT HMEET NPaBO M0Jb30BAThC COOCTBEHHOPYYHO
Oo(pOpPMIIEHHBIM OTYETOM.

Ilpu oTCyTCTBHM OTBETOB Ha 3a[daHHbIC NIPENOIaBaTeieM BOIPOCHl OTYET HE 3aCUMTBIBAETCS
OaJIbl He BBICTABJIAIOTCS.

[IpaBusIbHBIE OTBETHI OLEHMBAKOTCS COINIACHO OIICHOUHBIM YPOBHSM C(POPMUPOBAHHOCTH KOM-
IETEHUUH 110 U3y4aeMoi TeMe.

Hanuume obuiero npeacrapienus no u3yyacMoit Temaruke oleHupaercs B 1 6an.

CYMMapHaSI OHCHKa 3a CHaBacMyro na60paTopHyio pa60Ty Ha4YUCHIACTCSA B COOTBCTCTBUH C
[IPCACTABIICHHBIMA KPHUTCPHSIMU.

5.4 Kputepum oneHku 3adera

3auer caaercs B yCTHOH opMe COrIACHO CIUCKY BOMPOCOB K 3a4eTy 110 JIMCHHUILTHHEE. 3ajaHne
oopmIIeHO B Buzie OHleTa, coiepKaliero sa Bolpoca. Ha oTane Bbibopa CTYAEHT He 3HaeT cojep-
KaHus Ouieta. [lpy 3HaHUK MaTepHalia CorIacHO OLEHOUHBIM KPUTEPUSIM, CTY/IEHT MOAyUaeT OLeH-
Ky «3a4TeHO». [Ipu OTCYTCTBHM 10CTATOUHBIX 3HAHUI CTYJICHT MOJIyYaET OLUEHKY «HE 3aUTEHOY.

6 METOJANYECKUE PEKOMEHAALIUU 11O OPFAHMSA!IMH H BbBINTOJIHEHUIO
CAMOCTOSITEJBLHON PABOTbI CTYJIEHTOB 110 YUEBHOW JAUCHUIIVIMHE

Camocrostenbias pabora cryjientos (CPC) Hanpasnena Ha 3akpernseHume W yriuyGnerue
OCBOCHHUSI Y4EeOHOro MaTepuana, pasBUTHe PaKTHUecKuX ymenuit. CPC BKmIOUaeT ciieytolme BUbl
CaMOCTOATENIbHON paboThl CTYACHTOB:

— MOJrOTOBKA K Ay IMTOPHBIM (JJaDOPATOPHBIM) 3aHATHAM:

— PCUICHHUE 3a/1a4 W YIIPaXXHEHUH no odpasity:

— paboTa ¢ MaTepHanaMu Kypea, BLIHECCHHBIMU Ha CaMOCTOSTENBHOE U3YUCHHE;

— HOArOTOBKA K 3aueTy.

KonTpouis camocrositeibHoii paGorTbl CTYAEHTOB OCYIIECTBISETCS I1IPM [IPOBEPKE KOH-
TPOJILHEIX PAbOT, 3alMTE OTYETOB 10 J1aGOPATOPHBIM PaboTaM, OIEHKE TPABMILHOCTH OTBETOB B
XOJIe CauH 3a4eTa.

Kputepusimu oleHKH pesy/ibTaToB caMOCTOSTENLHOM paboThl CTYACHTA SIBISIOTCS:

* YPOBEHb yCBOEHMsI yueOHOro Marepuala;

* YMCHHE HCINOJbL30BATH TCOPETHUECKUE 3HAHMS TIPH PEIICHUH 3a4a4 110 MEXAHUKE KUJKOCTH |
rasa;

* 000CHOBAHHOCTH U YCTKOCTDL U3JTIOXKECHUA OTBETA;

* C(I)OpMI/IpOBaHHbIC KOMIICTCHIHH B COOTBCTCTBUHU C LCAAMU U 3ajadyaMu H3YHYCHHUA OUCLH-
TIIJITUHBI.



7  YYEBHO-METOJIMYECKOE W HWH®OPMAIIMOHHOE OBECTEYEHHUE
YUYEBHOMN TUCHMITJIMHbI

7.1 OcHoBHas JUTEpPATYp2

rl:/ﬁ; bubauorpaduueckoe onucanue ['pud 322;31

1 ['napapiuka : yueOuuk: B 2 1. T. | 1 OcHoBbl Mexanu- | Jlon. YMO AM B kauecTse 11
KH KHAKOCTEH U ra3os / B. U. MBanos [u ap.|. — M. : yueOHKKa 119 CTYI€HTOB BY30B
Axanemus, 2012. — 192 c. - (bakanaspuar).

2 Wetinak, A. A. ['napaBnika v ruaponHeBMONPHBOA © | Pek. Hayy.-MeTo/1. COBETOM [10 11
Yued. nocobue. U.1. OCHOBbI MEXaHHKHM KHMAKOCTH W | ruapasiuke MO Pd
rasa. 2-e w3j., nepepad. v gon. — M.: MI'MY, 2003. —
192 c.

3 ['mapasanka, rugpomaiinsel M ruapontesmonpueon : | Jlon. YMO sy3os Pd no o6pa- 50
Yueb. nocobue ans By3os / [loa pea. C. I1. Crecuna. - | 30BaHMIO B 061.TpaHc-MopT. Ma-
3-e u3a., crep. - M. : Axkanemus, 2007. — 336 c. LLIHH K TPAHCMOPT.-TeXHOJIOT.

KOMILJIEKCOB

4 ['napasiivka B MalWMHOCTPOEHHU: yueOnuk: B 2 Y./ Honymeno YMO P® no agro- 10
AT Cxuprnanse, B.W. Ueanos, B.H. Kapees [1 ap.|. | MaTtusauuu MaliMHOCTPOEHUS
— Crapeiii Ockos: THT, 2011, - 4.1, - 392 ¢.

|5 ['napasnuka B MaumHocrpoennu: yucOnuk: 8 2 Y./ Honyweno YMO P® no aBTto- 10
: A.I'. Cxuprnanze, B.M. Mranos. B.H. Kapees [u ap.]. | MaTu3aliMu MaimHOCTpoOeHUS

— Crapoiii Ockon: THT, 2011, - Y.2. — 496 c.
7.2 Jlono/IHMTEIbHAS JIHTEPaTypa

é\/ﬁ; bubnuorpaduueckoe onncanune ['pud )li;)g;;(;

1 Hukurun, O. @. Tuapasiauka u ruapoliHeBMo- Jon. YMO B 064. TpaHCHOPTHBIX 20
npuBoj : yued. nocobue ang Byzon / O. @. Huku- MAlUUH K TPAHCH.-TEXHOJOTHY. KOM-
TUH. - M. : MU3a-80 MI'TY um. H. 3. baymana, IJIEKCOB B Kau. yued. nocodus s
2010.— 414 c. CTYJ. BY30B

2 CnipaBounoe nocobMe Mo rujpasiuke, ruapoMa- bes rpudga 33
uiMHaM 1 ruaponpusodam / .M. Bunbuep, S.T.
Kosanesa, b.b. Hekpacos u np. - Munck
Boiur.wik., 1985. - 382 c. 7

3 Metpesenu, B. H. CGophuk 3anau 1o Kypcy ruj- bes rpuda 5
PaBIMKK C pelwieHUsMH : ydebd. nocodue / B. H.
MeTpesenu. - M. : Beicut. wk., 2007. — 192 ¢. : un.

4 I'wapaeivka M ruipoOnHEBMONPUBOA. 3aaUHUK Hon. YMO sy30B P® no obpazosa- 5
yue6. nocobue s By308 / 10. A. besenkos [u HMIO B 00J1. TPAHCMOPT. MaLKH H
ap.] : loa pea. 0. A. benenkosa. — M. : Dk3amen, TPAHCIOPT.-TEXHOJIOT. KOMILJIEKCOB
2009. - 286 c.

S ['mapaBauka, ruapomainMHbl M THAPOTIPHBOILI Jon. M-BoM BbicLU. U Cpe.-cnew,. 308
YueOHMK 118 MALUMHOCTPOUTESbHBIX BY30B / T.M. obpazosanus CCCP
bawra, C.C.Pyaues, b.5. Hekpacos u ap. — M.
Mauwnuoctpoenue, 1982. ~ 423 c.

6 Mensenes, B.®. l'wapasnanka v rujpasnuueckue | JIon.MuH-BOM 0Opa3zoBaHus M HayKu 100
MalluHb:  y4eb.nocobue / B.D. Measeaes. — | Pb B kau.yue6. nocoGus ans cTy.
Munck : Benw.uik., 1998.-311 c¢. HHX.-TexH. cneu.BY3os

7 Kyannos, A. A, TexHuueckas ruapoMexaHmKa Hon. YMO no obpazosaHuto B 06ii. 2
yueb. nocobue / A. A. Kyaunos. - M. : Mawuuno- YHEPIETHKU U 3NIEKTPOTEXHUKH
crpoenue, 2008. — 368 ¢.

L
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Cazanos, U. 1. ['uaparnuka. KoHenekT nekumii :
yueb. nocobue ans sysos / U. HU. CazaHos. - M. :
MI'TY "Crankun" : Snyc-K, 2005. - 192¢. - (Tex-
HOJIOTWS , 000PY10BAHHUE W ABTOMATH3ALIMS Ma-
XHOCTP. NPOH3BOICTR).

Honyuweno YMO ry30B no odpazo-
BaHHIO B o0nacTu aBTOMATHU3HUPOBAH-
HOTO MallHHOCTPOEHUS

Cxuprnanse, A. I'.  JlabGoparopubiii npakTHKYym
no kypey "I'mapasnuka” : yued. nocodue / A. T,
Cxuprnaaze, M. M. Kopoas, [1. A. JlaBbiacHko. —
2-¢ m3x, nepepad. u non. — M. : Carypn-C, 2005. —
64 c.

JonylueHo YuebHo-MeToAR YECKUM
nocoduem no o4pazoBaHHO B 0ONA-
CTH aBTOMATH3UP. MALIAHO-CTPOEHUS
(YMO AM)

10

Vxuu, b. B.  T'uapaeiauueckue mamnnbl. Hacocol,
BEHTHJIATOPDI, KOMIIPECCOPbI U THAPONPUBOL :
yue0. nocobue aist By308 / b. B. Vxun. - M. : ®o-
pym : Undpa-M, 2011. - 320 c.

Pek. YMO By3zo08 P® no obpazora-

HHIO B 00J1. CTPOMUTEJILCTBA B Kaye-

crtBe yued. rnocobus st CTYACHTOB
BY30B

Vxun, b. B. T'napaenuka : yue6. nocobue / 5. B.
Yxun. - M. : ®opym : Uudpa-M, 2010. — 464 c.

Pek. YMO P® no obpazoeranuio B
00J1. CTPOUTENILCTRA B KauecTse yued.
1ocoOUs A3l CTY/L. BY30B

20

CTaHOoYHbIE rMIpaBIUYECKHE CUCTEMBI © yued. No-
cobue ns By308 / A. I'. Cxupinanse [m ap.]. - 2-¢
u3a., nepepad. u aon. — Crapwtit Ockos : THT |
2010.-276 c.

Jon. YMO By308B no 00pazoBaHHiO B
00J1. aBTOMATU3UPOBAHHOTO Malliy-
HOCTPOEHHUS B KauecTse yueb. noco-

Ous A5 CTYAEHTOB BY30B

Jlanwes, H. H. I'mapasnuka : yuebuuk / H. H.

Jlanwes. - 4-e u3n., crepeorun. - M. : Akajemus,
2012. -272c¢.

Pex. YMO no o6pazopanuio B 001
CTPOUTENBbCTRA B KaYeCTBE YueOHUKA
QU181 CTYJICHTOB BY30B

20

['unpasnuka : yueOHuk: B2 1. T. 2 : ['wapas-
JM4ecKue MaMHbl ¥ npuBoabl / B. . Msanos [u
ap.]. — M. : Akagemus, 2012, — 288 c.

Jon. YMO AM B kauecTBe yueOHH-
Ka /18 CTY/EHTOB BY30B

ITHeBMAaTHUECKHE CHCTEMbI M YCTPOMCTBA TEXHO-
JI0-rHY€CKOro 0bopyaoBaHus : yued. nocodue / A.
I". Cxuprnaaze [1 ap.]. - Crapwiii Ockon : THT,
2014. - 128 c.

Hon. YMO AM B kauecrse yue0.
nocodust 18 CTY/ICHTOB BY30B

7.3 llepeuenn pecypeos cetu UHTepHET M0 H3y4uaeMoil AMCHHIINHE

http://cdo.bru.by/ext/bak/obweprofessional nve i special nye/otspr/Mehanjidk i gaza QiTSP

R/index htm!

PI115.03.01.doc
MIXKT"_snexuun.doc

bata T.M., Pynnes C.C., Hekpacos B.B. - I'nipasnuka, ruipoMaiivsbl B FHIPONPHBOILI[C|

y4eOHHK s By.djv

JIa6Pab 1.doc

JIabPab 2 - 6.doc
JIa6Pab 7.doc
Bompocsl k 3a4ery.doc
3a/1a4u K 3adety.doc
Moaynu_ tecr.doc
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7.4 IlepeveHb HArJISIAHBIX M APYTHX MOCOOMil, MeTOJUYECKHX PeKOMeHIAIHIi N0 IPoBe/e-

HHIO y‘leﬁﬂblx 3aHﬂTlflﬁ, a4 TAKKe¢ METOAHYCCKHX MaATEepHAJT0B K HCIOJL3YEMBLIM B y‘lCGHOM
npouecce TCXHUYECKHM CpeaACTBaM

7.4.1 Meroqu1eckue peKoOMeH/IalHU

1 Mpouek B.M. ®uznuueckue cBoiicTBa )XUAKOCTEH U ra3oB. Meroaudeckue ykazaHus.— Mo-
ruies: bemopyc.-Poc. yu-1, 2011. — 10 c. (5a kadeape 10 3x3. + 37eKTp.BapUaHT).

2 Mpouek B.W. I'ugpaBnuka. Mexanuka XHAKOCTH M raza. MeToJMUeCKHEe yKa3aHHs K BbI-
IIOJIHEHUIO TabOpaTOPHBIX padoT Ui CTYyIEHTOB TEXHUYECKUX CHELHaIbHOCTEH THEBHON U 320YHOHN
dopm obyuenus. — Moruses : benopyc.-Poc. yH-1, 2011. — 46 ¢. (1a xad. 50 3k3. + 251eKTp. Bap-T).

3 Mpouek B.U., Mpouek T.B. I'unpomamussl ¥ ruaponpuBonsl. Metoandeckue ykasaHus K
BBITIOJTHEHUIO JIA0OPATOPHBIX paboT [l CTYJEHTOB TEXHUYECKUX CIECIMATBHOCTEW NHEBHON U 3a04-

Hoit hopM obyuenus. — Morues : Benopyc.-Poc. yu-T, 2010. — 44 c. (5a xad. 50 3k3. + snexTp. Bap-
T).

7.4.2 Ilnakarpl, MyJbTHMeHITHbIC PE3CHTALIHH

[Tpu poBeACHUHU 3aHATUH UCIIOJIB3YIOTCS IUIaKaThL:
— dusnueckue CBOHCTBA KUIKOCTER U ra3oB (Tema 2);
~I'uapocrartuyeckoe naBjieHHE U ero CBOUCTBa (TeMa 3);
— OnpeeneHne Cuibl JaBeHUs Ha IIOCKHE U KPHBOJIMHEHHBIE II0BEPXHOCTH (TeMa 3);
—HamopHas u nmee3oMeTpuyeckas TUHUM TpyOOIIpoBOJa NEPEMEHHOT0 ceueHus (Tema 4);
— Bub! u xapakTepUCTHKH MECTHBIX COPOTUBIICHUH (TeMa 4);
— ANTOpUTMEI OMIpeie/ieHus Ko QHIHeHTa THAPABIMUECKOT0 TpeHus (TeMa 4);
—WcTeyenye XUAKOCTH Yepe3 Majioe OTBEpCTHe B TOHKOI creHke (Tema 4);
~ Knaccudukaiys rugpasnnyeckux Hacocos (Tema 6).
ITo neKIMOHHBIM 3aHSTHUSAM TIOATOTOBJIECHBI MYJIBTUMEIUHHBIE IIPE3EHTAlUH !
—I'uapocratuka (Tema 3);
—HWCTOYHKMKY TTUTAHUS TUAPOIPUBOAOB (TeMa 6).

8 MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHHE YUYEBHOM
JUCHHUITVIMHBI

MatepuansHo-TeXHHYecKoe ofecneueHne JUCIUIIIHAR COAEPKUTCA B Hacnopte abopaTopuu
«T'unpasiaukay, per. Homep Ne [1YJ1-4.239-08/1-14.
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