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[lenb caMOCTOSITENBHBIX 3aHSATUH - 3aKpeIUIeHHE W YriyOJeHHe MONYYEeHHBIX TEOPETUYECKUX
3HAHUU, Pa3BUTHE HABBIKOB IPAKTHUECKON pabOTHI.

Teopernueckoe H3ydyeHHE TPEAMETa MPOUCXOAUT Ha JIEKIMOHHBIX 3aHATHSAX U TpU
CaMOCTOSITENIbHOM paboTe CTYIEHTOB, COTJIACHO COJEP>KAHUIO PA3/eNIOB AUCUUIUIMHBI, IPUBEAEHHOMY
B paboueii mporpamme. [IpakTudeckoe 03HAKOMIJICHHE C MPEIMETOM IMPOUCXOTUT TPU BHITOTHCHUH
JIOMaITHEro 3aaHus.

IIpu oOydyeHHUM CTYIACHTOB  HCIOJB3yeTCs pa3paboTaHHas  Ha Kadeape MOIyJIbHAs
pelTHHrOBas cucTeMa.

B nauaze cemectpa 00y4aromuecs moxydaroT 3a4a4u JUIsl BBIIOJIHEHUS PacYeTHO-TpaduIecKoil
paboTHI (JlIoManIHee 3aaHue).

CamocrosTenbHas padoTa, €e OpraHu3alys UTParoT OOJBIIYI0 POJIb B OOYyYEHHH, a TaKXKe B
HAY4YHOM U TBOpYecKoil pabore cTyaeHTa By3a. OT TOro, HaCKOJbKO OOyYaroluiics MOATOTOBJICH U
BKJIIOYEH B CaMOCTOSITEIbHYIO JI€ATEIbHOCTb, 3aBUCAT €ro YycClexu B ydebe, HaydHOH U
podeCCUOHATILHOM padoTe.

PesynpraThl yueOHOI NEATEILHOCTU 3aBUCAT OT YPOBHSI CAMOCTOSITENIbHOM palbOThl CTYJIEHTA,
KOTOPBII Ompesenserca JUYHONH IMOArOTOBIEHHOCTBIO K JTOMY TPYAY, >KE€JIaHUEM 3aHUMAThCS
CaMOCTOSITEJIBHO U BO3MOYKHOCTSMHU PEAIM3aLIUU 3TOTO KEJIaHUS.

CamocrosTenbHas paboTa mpeacTaBlieHa TAaKUMU hopmamu yuedHo20 npouecca, Kak JIEKIUs,
MoAroToBka K HUM. CTYyACHT JIOJHKEH YMETh BECTH KPaTKHUE 3alUCH JICKIIUM, COCTaBISATh KOHCTIEKTHI,
MIJIaHBI U T€3UCHI BBICTYIUICHUN, TOJOUPATh JINTEPATYPY U T.1.

CamocrosiTennbHass pad0Ta OCYIISCTBIISICTCS B BHJIC ayAUTOPHBIX M BHEAYIUTOPHBIX (GopM
MO3HABATENIBHON EATEIBHOCTH MO0 KON AUCHUIIIMHE Y4eOHOTO IMIaHa.

CamocrosiTenpHas paboTa CTyIEHTOB BO BHEAYTUTOPHOE BPEMsSI MOKET MPETyCMaTPUBATH:

- IIpopaboTKky JEKIIMOHHOTO MaTepuana, padoTy C HAyYHO-TEXHHUYECKOW IuTepaTypoil mpu
M3Y4YEHHUHU Pa3fielioB JIEKIIMOHHOTO Kypca, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPadOTKY;

- IloaroroBKy K TECTUPOBAHUIO,

- BrimonHenne UHIMBUIYAIBHBIX 33IaHUM, TPETYCMOTPEHHBIX YY€OHBIM TIIAHOM;

CamocTtosaTenbHas paboTa CTYACHTOB B ayJUTOPHOE BpeMsi BeCbMa MHOT0O0OpasHa M MOXKET

MpeayCMaTpUBaTh:
- BrimonHeHnne caMoCTOSITENBHBIX PadoT;
- BrinonHeHrne KOHTPOJIBHBIX padOT, UEPTEKEH, COCTABIICHNE CXEM, TUArpamMM;
- Pemenue 3amau;
Paboty co cipaBo4HOM, METOAMYECKOIN 1 Hay4YHOH JIMTEpaTypoOii;
3amuTy BBHIIOTHEHHBIX padoT;
OmnepaTUBHBIN (TEKYIINIA) OTPOC MO OTJAEITHHBIM TEMaM U3y4aeMON JUCITUTIIINHEI,
CobecenoBanue, AeMOBBIC UTPHI, TUCKYCCUU, KOHGEPEHIINH;
TectupoBanue u T.1.
Bunamu 3aganuii 15t caMOCTOSATENBHOM pabOThI MOTYT OBITH:
07151 0871a0C€HUSI SHAHUAMU.
- YTeHUe TeKCTa (yueOHHKa, TEPBOMCTOYHHKA, TOTIOTHUTEILHON JTUTEPaTyphl);
- COCTaBJICHHE IJIaHa TEKCTa;
- Tpaduveckoe u300paKeHNe CTPYKTYPHI TEKCTa;
- KOHCIIEKTUPOBAHHE TEKCTA,;
- BBIIIUCKH U3 TEKCTA;
- paboTa co cJ0BapsAMHU U CIIPAaBOYHHUKAMH; O3HAKOMJICHHE C HOPMAaTUBHBIMU JJOKYMEHTaMU;
- yueOHO-HccenoBareabckas padbora;
- WCIIOJB30BaHUE ayIMO- U BUJICO3aNUCEN, KOMIBIOTEPHOM TEXHUKHU U MHTEpHEeTa u ap.;
0J11 3aKpenieHUs U CUCMeMAamu3ayuy 3HAHUIL:
- paboTa C KOHCIIEKTOM JeKIuu (00paboTka TeKkcTa); MOBTOpHas padboTa HaA Y4eOHBIM
MaTepuaioM (yd4eOHHMKA, TIEPBOMCTOYHUKA, JOMOJHUTEIBHON IUTEpaTyphl, ayauo- |



BHJICO3AITHUCEH);
- COCTaBJICHHUE IUIAHA U TE3UCOB OTBETA,
COCTaBJIEHUE TAOIUIL I CUCTEMAaTH3aIMK y4eOHOro MaTepuaa;
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;
- TIOITOTOBKA COOOIIEHUH K BBICTYIUICHHUIO Ha CEMUHApe, KOHPEPEHIINH;
- TECTUPOBAHUE U JIp.:
071 hopmMuposanus ymeHul.

- peleHue 3a1a4 ¥ yIpaKHeHui mo o0pasiy;

- pelIeHre BapUaTUBHBIX 3a/1a4 U yIPaAXXKHEHUH;

- BBITNIOJIHEHHE YEPTEXKe, CXeM; BBIIIOJIHEHUE pacyeTHO-Tpaduiyeckux pador;

-IPOEKTUPOBAHME WU MOJCIMPOBAHME  Pa3HbIX  BHJAOB U KOMIIOHEHTOB
npodecCHOHANBHON AESITeIbHOCTH.

Buasl 3amanuii st caMoCTOATENbHON pabOThl, UX COJEPKAHME M XapaKTep MOTYT HMETh
BapUaTUBHBIH U Au(depeHIUPOBaHHBIA XapaKTep, YYUTHIBaTh CHEHUGUKY CIEHUaTbHOCTH,
M3y4aeMOU TUCIHUIUIMHBI, HHAUBUIYaIbHbIE OCOOCHHOCTH CTY/ICHTA.

B By3e Bce BUIBI CaMOCTOSTEIBHOM pabOTHl CTYyACHTA MOAYUHSIOTCS UEISIM Yy4eOHOTO
rpoiiecca, OPraHu3ylTCS MpHU €ro TaBeHCTBe. OpraHusanus caMOCTOATEIbHON pabOThI CTY/IEHTOB
JOJKHA COYETaThCAd CO BCEMHU INPUMEHSEMBIMH B By3€ METOJaMU OOy4YeHUss M BMECTE€ C HUMHU
MPEACTABIIATH CAMHYIO CUCTEMY CPEICTB MO MPUOOPETEHUIO 3HAHUN 1 BHIPAOOTKE HABBIKOB.

CamocrosTrenbHass paboTa HalpaBjl€Ha Ha 3aKpelyieHUe U YIUIyOJIeHHuEe TIO0JIY4YEHHbIX
TEOPETHUECKUX U MPAKTHYECKUX 3HAHHUH, Pa3BUTHE HABBIKOB IIPAKTUYECKONW PaOOTBHI.

PyxkoBonctBo o CPC u BbINOJHEHH IO HHAMBUAYAJBHOI0 JOMALHEr0 3a1aHMS.
TpebdoBanus k 0poOpMIICHHIO HHAUBHUAYATBHOI0 32/1aHUS
WNHauBuyabHOE 3a/1aHME PEHIAETCS B COOTBETCTBUN C HOMEPOM BAPUAHTA.
BapuaHT BBINOJIHEHMS] MHAMBUAYAIBHOTO 3a/JaHUS ONPEAEISAETCS MO MOPSAIKOBOMY HOMEDY B
CIIMCKE TPYIIIIHI.
WNunuBuayansHoe 3agaHue OQOPMIISIOTCS B OOBIYHOM TeTpaau (B KIETKY) WIM Ha JIUCTax
dbopmaTtom A4 (C OHOM CTOPOHBI JTUCTA).
Ha TutynbsHOM JMCTE yKa3bIBarOTCS:
- [I0JIHOE HAUMEHOBAaHUE 00Pa30BATEIBHOIO YUPEXKIEHUS U COOTBETCTBYIOLIEH Kadeapsl;
- TeMa JIOMAIIHETO 3a/1aHus;
- ®UO cryneHTa, Homep TpynIbl U GpaKyabTeT (MHCTUTYT);
- HOMEp BapHaHTa;
- ®U1O npenogaBarens.
Obpa3zer; oopmileHUS TUTYIBHOTO TUCTa puBeseH B [Ipunoxenun 1.

Iopsinok oopmiieHHs pelieHus 3a4a4

1. Tlocrme moiHOTO TEKCTa 3aJaHus KpaTKO OGOPMHTH yCIOBHE 3aJadd: BBECTH OOO3HAUCHUS
BCEX BEJIMYUH, KOTOpBIE OyIyT UCIOIBb30BaHBI B IIPOIECCE PEIICHHUs 3a7jaul, U UX YUCIIOBbIC 3HAUCHHUSL.
YucnoBbie 3HAYCHHS, UCKITIOYAs T€ CIIydau, KOT/Ia OMPEAeISIOTCs 0e3pa3MepHbIe OTHOIICHUS, CIICAYeT
TyT ke nepeBectu B cucreMy CU, mpocTaBiisisi psiioM COOTBETCTBYIOIIEe HauMEeHOBaHMe. B kpaTkoit
3aIHCH YCIIOBHS CIIEyeT TaKXKe BBIUCATh BCE MCKOMBIC BEJIMYMHBI (WM OTHOIICHHS BEIUYUH) CO
3HAaKOM BOIIpOCa.

2. YKa3aTh Te OCHOBHbIEC 3aKOHBI M (hOPMYIIbI, HA KOTOPBIX Oa3upyeTcs pelieHne JaHHOU 3a/1a4H.
PazpscHUTH cMBICT OYKBEHHBIX 0003HAYCHUH, BXOAALINX B UCXOIHYIO (hopmyny. Eciu Takas popmyna
SIBJSIETCS] YACTHBIM CIy4aeM (pyHIaMEHTaJIbHOTO 3aKOHA, TO €€ HEOOXOJMMO BBIBECTH M3 ITOTO 3aKOHA,
UCTOJIb3Ysl TPAHUYHBIE YCIIOBHSL.



3. Caenatp yepTexx Wiu rpaduk, MOSCHIIOMMUN colepikaHue 3a1aun (B T€X clydasx, KOrjaa 3To
BO3MO’KHO). BBINOIHUTE €ro HaJo akKypaTHO, [10100paB ONTHUMAaJIbHBIN pa3Mmep. PUCYHOK MOXKET OBITh
BBIIIOJTHEH HAa KOMIBIOTEPE WM IPU NOMOUIM KapaHjalla, LHUpKyis, JuHelku. Ha ueprexe win
rpaduke JOKHBI ObITH HaHECEHBI 0003HAUEHUS BCceX OYKBEHHBIX BEJIMYMH, KOTOPBIE HCIOIb3YIOTCS B
pacyeTHbIX (OpMYIIax U MOTYT OBITH MOSICHEHBI YEPTEIKOM.

4. Kaxnpli sTanm  pelieHHsl 3aJadyd  CONPOBOXKAATh KPAaTKUMHU, HO HMCUEPIBIBAIOIIMMHU
MOSICHEHUSIMH.

5. Ilpou3BecTu pacyersl, 3aIMCaTh B OTBETE YHCIOBOE 3HAUYECHUE U COKPAIICHHOE HAUMEHOBAHUE
€IMHULl U3MEPEHUS HICKOMOM BEJIINYUHBI.

6. IIpu noacranoBke B pabouyro Gopmyiy, a TakyKe IPU BHIPAKEHUU OTBETA YHCIOBBIE 3HAUCHUS
BEJIMYMH CIIEJyeT 3alKChIBaTh KaK MPOWM3BEACHHE JCCATUYHOW JpoOM ¢ OHOW 3Havamiedl nudpoit
nepesl 3amsaToil Ha JecATh B COOTBETCTBYoIEH creneHu. Hampumep, BMecto 3520 Hamo 3amucaTh

3,52-103 , BMecTto 0,00129 3ammcathb 1,29-10'3 U T.1. PexoMeHmyemas 3amuch YUCIIOBBIX 3HAYCHHIA
o0JIeryaeT pacyeTHbIE ACHCTBUS C HUMH, SIBISIECTCS 00OJiee KOMITAKTHOM U HATJISTHOM.

Oopaszen opopmiieHHs pellieHHs 3a]1a4 UHANBUIYAIbHOTO 33 JaHHsI IPUBE/ICH B
[Ipunoxxenun 2.

O0bem CPC u pacnipenesieHue 10 BUAaM y4eOHbIX padoT B yacax

Ounas ¢popma o0yueHust

KonmuectBo yacoB

Bup CPC CemecTphl
1
1. CamocTosTeNnbHOE U3YUEHUE OT/AETbHBIX TEM 62

JTUCIWIUTAHBL, YTCHUE U U3YYCHUE YUCOHHUKA U
y4eOHBIX OCOOUH.

2. BreIloJiHEHHE TOMAITHETO 3a1aHUS 20

NUTOI'O no aucuuminue 72

Ob6ocHoBanue TpynoeMkocTn (B uwacax) Ha BbemoiHeHne CPC: oObeM u pacmpenereHne 4acoB Ha
BoinonHenrne CPC mpousBeieHo Ha OCHOBAaHUH JIMYHOTO OMBITA MPEroaaBaTels.




BapuaHTBI 1oMAaLIIHEro 3aJaHUSA

Ilpu nposepke nOMalIHero 3aaHUSI OUEHUBACMCA CN1EOYIOWAA OeAMeNbHOCMb, 3HAHUS,
YMEHUA U 61A0CHUACHYOeHMA:

1. yMeHre IPUMEHSITh TEOPETUUECKUE 3HAHUS IS PELICHUS 3a/1ay;

2. IOKa3bIBACT BIIA/ICHUE METOJIAMH PEIICHHS 3a/1a4;

3. yMeHue MpUMEHSTh MaTeMaTHYECKHUI armapar ISl TOJTydeHUs pe3yibTaTa;

4. yMeHUE aHAIU3UPOBATh U OOBSICHATH MOITYYCHHBINA PE3yNIbTaT;

5. MpaBUIIBHOCTH OOPMIICHUS MTPEICTABICHHBIX 3a/1a4:

- 3aJ1a4a BBIMIOJIHSAETCS COTJIACHO BapUAHTY

- YCJIOBHE KaX/IOW 3a/laud IEpenrcaTh IMOJTHOCTHIO, BCE UYUCIOBBIC 3HAYCHUS JOJDKHBI OBITH
npuBeseHsl B cucteme CU

- yKa3aHue, KaKue 3aKOHbBI HCCIIEAYIOTCS B JAaHHOW 3a/1a4e

- 00BsicHeHHE BBIOOPA (hOPMYIT TSI peIICHHSI

- IUIS1 TIOSICHEHHMS 33/1a4, T€ ATO HEOOXOIMMO JeNIAaeTCs YePTEK

- MOSICHEHHWE MAaTEeMAaTUYECKHX OIEpaluii, ¢ TOMOIIBI0 KOTOPBHIX AETAaeTCsl MEepexoa OT OJHUX
bopMyI K Ipyrum

- JUIS IOJTYYEHUsI pacueTHOW (HOPMYIIBI ISl peIlIeHUs] KOHKPETHOM 3ajaui IPUBOIUTCS €€ BHIBOJT

- IEpPBOHAYAIIEHO 33/1a4a PEIIacTcsl B 0OIEM BHJIE, 3aTEM MPOBOASATCS BEIYMCICHUS

[TpakTHKO-OpHEHTHPOBAHHBIC 33/1aHHS JJIsl HAIIPABJICHHA:
28.04.02 HanounxeHepus».

1. Ilo pe3ynbraram W3MEpPEHUs] TOJIIUHBI HCCIEIYEeMOTro 00pa3lia MeIuW Ha Pa3IMYHBIX Yy4acTKax
IOBEPXHOCTH, ONPEACIUTh TOJIMHY IUIACTUHBI C YYETOM [OTPELIHOCTA HU3MEPEHUU C
HaJexHOoCThIO 0,9. BapuaHT 3a/1aHus BbIIAET IPENOIaBATENb.

Bapuant Ly, MM Ly, MM L3, MM L4, MM Ls, MM
1 39,1 39,2 39,2 39,5 39,4
2 51,2 51,3 51,4 51,1 51,0
3 12,5 12,5 12,6 12,7 12,8
4 18,0 18,0 18,1 18,2 18,2
5 17,3 17,4 17,6 17,6 17,8
6 43,2 43,2 43,4 43,4 43,5
7 65,7 65,8 65,9 65,9 65,8
8 77,3 77,3 77,1 77,1 77,0
9 78,4 78,5 78,5 78,6 78,3
10 94,6 94,7 94,8 94,7 94,9




2. Ilo pe3ynbpraraM H3MEpEHUS TOJIIMHBI METAUIMYECKUX IOKPBITUH Ha PE3MHOBOM IOUIOXKKE,
ONPEACIUTh TOJIIMHY HANbUICHUS C YYETOM IOTPEIIHOCTH JKCIIEPUMEHTA C JOBEPUTEIbHOU
BepossTHOCTHIO 90%. BapuaHnT 3a1anus BeIAACT MpernogaBaTeb.

Bapuant hy, aM hy, am hs, am

1 102,1 102,2 102,2
2 151,2 151,3 151,4
3 212,5 212,5 212,6
4 183,0 183,0 183,1
5 174,3 174,4 174,6
6 43,2 43,2 43,4
7 65,7 65,8 65,9
8 77,3 77,3 77,1
9 78,4 78,5 78,5
10 94,6 94,7 94,8




ITpunoxxenue 1

Obpazey 6blnoIHEHUS MUMYAbHO20 JUCMA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESIKIACHUE
5 BBICLLCTO 00pasoBaHus
«OMCKUUN I'OCYJAPCTBEHHbBIM TEXHUYECKUN YHUBEPCUTET»

Kadenpa puzuku

PACYHETHO-TPA®OHUYECKAS PABOTA
1o gucuuiuiiie «OCHOBBI HAyUHBIX UCCIIEIOBaHUI

«Yactp 1»

Brimonmnun: UBanos MiBan UBanoBuu
rp. HUm-161, DHU
Bapuant Ne 12

IIposepmur: [Ierpos II. I1.

Owmck - 2016



ITpunoxxenne 2
Oopazey ohopmaenus pewtenuss RPAKMUKO-ODUECHIUDPOGAHHBIX 3A0AHUTL

Ne ]
[To pesymbTaTaM H3MEpEHUs TONIIMHBI HUCCIEAYEMOTO o0pasla MeAW Ha pa3IUYHbIX y4acTKax

IMOBEPXHOCTHU, ONPCACINUTL TOJIIHWHY IIJIACTUHBI C YYETOM IOI'PCIIHOCTH I/I3MepeHI/II71 C HaJCKHOCTBIO
0,9.

Bapuant Ly, MM Ly, MM L3, MM L4, MM Ls, MM
1 39,1 39,2 39,2 39,5 39,4
1. Paccuurtarth cpenHee 3HaUCHUE:
Li+L,+L;+Ly+ Lsg
<L>=
5
39,1+39,2+ 39,2+ 395+ 394

<L>= c = 39,28 MM
2. Paccunratn MOrpCIIHOCTb KAXKAO0T'O UBMCPCHUSA:

ALi = |<L>— Lll

AL, = 139,28 —39,1| = 39,18 MM

AL, =139,28 — 39,2| = 39,08 MM

AL; =139,28 — 39,2| = 39,08 MM

AL, = 139,28 — 39,5| = 39,22 MM

ALs =139,28 — 39,4| = 39,12 MM
3. PaccunTaTh cpemHEKBaAPATHYHYIO IOTPEIIHOCTD:

o AL;? 4 AL, + AL;* + AL,* + AL?

B 56-1)
39,18 2 + 39,082 4 39,082 + 39,22 2 4 39,12;*
S= = 0,0334MM
55-1)

4. Omnpenenutsb CIy4aHyIO MOTPEIIHOCTb:
AL, = Styn

AL., = 0,0334-2,13 = 0,0711 MM

5. PaccuuTaTh a0COMIOTHYIO OTPEIIHOCTD:

AL = \/ALCHZ + ALy,?

AL =+/0,07112 + 0,052 = 0,0860 MM



. Paccuurartn OTHOCHUTCIIbBHYIO IOTPCIIHOCTD:

AL
e=——100%
<>
_ 0086 100% = 0,219%
¢ = 3928 0= DelIn
. OrtBer:

L = (39,28 + 0,09) mm
x=0,9
£=0,22%



