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Llenp caMOCTOSITENBHBIX 3aHATUH - 3aKpeIUIeHHe U yIIIyOJeHHe MOJYYeHHBIX
TEOPETUYECKUX 3HAHUN, pa3BUTUE HABBIKOB IIPAKTUYECKON pabOTHI.

TeopeTnueckoe H3ydyeHUE NPEIMETA MPOUCXOIUT Ha MPAKTUYECKUX 3AHATHSAX U IPU
CaMOCTOSITEJIbHOW paboTe CTYAEHTOB, COIVIACHO COJEPXKAHUIO PA3/ENoB JAUCHUILIUHBI,
npuBeAEHHOMY B paboueit mporpamme. [Ipn 00ydeHuu CTyIeHTOB HCIIONB3yeTcsl pa3paboTanHas
Ha Kadepe MoayIbHAs PEUTHHIOBasi CUCTEMA.

B nagane cemectpa oOyuarommecss MOMYYaroT 3aJa4d JUIsl BBINOJHEHHS JOMAIIHETO
3aJaHusl.

CamocrosTenbHas paboTa, €e OpraHu3alus UTPAIOT OOJIBIIYIO PO B O0YUSHHH, a TAKKE
B Hay4HOHM M TBOpYeckoi pabore crTyaeHTa By3a. OT TOro, HacKoJbKO OOy4aroUIuics
IOATOTOBJIEH U BKJIIOYEH B CAMOCTOSITEIbHYIO AESITENbHOCTb, 3aBUCIT €ro YCIIEXU B yuele,
Hay4YHOH U NMPpoeCCHOHATILHOMN padoTe.

PesynbraThl yuyeOHOH [eATENbHOCTH 3aBUCAT OT YPOBHS CaMOCTOSTEIBLHOW pPabOTHI
oOyuyaronierocs, KOTOPbIM ompeaensercd JUYHOM IOATOTOBICHHOCTBIO K 3TOMY TpYAY,
JKeJTaHUEM 3aHMMAaThCA CAMOCTOSTEIbHO U BO3MOXKHOCTSAMU PEaIN3alluy 3TOT0 JKEJIaHUsl.

CamocrosiTenpHast paboTa IpeAcTaBlIeHa TaKUMH ¢hopmamu yuedHo20 npoyecca, Kak
NPAaKTUYECKUE 3aHATHS, MOATOTOBKa K HUM. OOydaromIuiicsi TOJDKEH YMETh BECTH KpaTKHE
3aIllMCH, COCTABIIATh KOHCIIEKTHI, INIAHBI U T€3UCHI BBICTYIUICHUM, IOJOUPATh JINTEPATYPY U T.J.

CamocTrosTenpHas paboTa OCYLIECTBISETCS B BHJAE AyJUTOPHBIX U BHEAYJIUTOPHBIX
¢dopM no3HaBaTEIbHOMN AEATENBHOCTH 110 KaXKJ0N AUCIUILIMHE y4eOHOro IIIaHa.

CaMmocrosiTenbHas ~ paboTa  CTYAEHTOB  BO  BHEAyJUTOPHOE  BpeMS  MOXKET

IIpelyCMaTpUBATh:

- IIpopabotrky Mmatepuana, paboTy C Hay4dHO-TEXHHUYECKOM JIUTEpaTypoll Mpu H3y4YEHUU
pa3zenoB Kypca, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO IPOPabOTKY;

- BeInonHeHne MHANBUYaIbHBIX 3a/laHUH, IPEYyCMOTPEHHBIX YUEOHBIM IJIAHOM.

CamocrodrenbHas paboTa CTYACHTOB B ayJAMTOPHOE BpeMsi BecbMa MHOrooOpasHa U

MOJKET IPeyCMaTpPUBATh:
- BhInonHeHnue caMocToATENbHBIX PadoT;
- Pemenne 3amauy;
- Paboty co cnpaBouHOMN, METOIMYECKOI U HAYYHOH TUTEpaTypoii;
- 3amnuTy BBIIOJTHEHHBIX PaboT;
OnepaTHBHBIH (TEKYIIMIA) ONIPOC MO OTAEIbHBIM TeMaM U3y4aeMON AUCHUIUINHBL;
CobecenoBanue.
Bunamu 3aganuii Ui caMOCTOSTENbHOM pabOThl MOT'YT OBITh:
07151 0871A0€HUS SHAHUAMU.
- 4yTeHHe TeKcTa (yueOHUKa, IEPBOMCTOUYHUKA, TOTIOJHUTEILHON JIUTEPATYphl);
- COCTaBJICHME IIaHA TEKCTa;
- rpaduueckoe N300paKeHNe CTPYKTYpPhI TEKCTA;
KOHCIEKTHPOBAHUE TEKCTA;
BBIIIMCKHU U3 TEKCTA;
pabota co cilOBapsAMH U CIPAaBOYHMKAMH; O3HAKOMIIEHME C HOPMAaTHUBHBIMU
JIOKyMEHTaMU;
- Hay4YHO-HCCIIeIoBaTeNbcKas paboTa;
- UCMOJb30BaHHUE ay MO~ U BUI€03AINCENH, KOMIIBIOTEPHON TEXHUKHU U MIHTEepHETa U 1Ip.;
0711 3aKpenieHus U CUCIMeMamu3ayuy 3HAHUI.
- IOBTOpHast pabora Haa yduyeOHbIM MaTepuasioM (yueOHHMKA, IEpBOMCTOUYHHKA,
JIOTIOJIHUTENBHOM JIUTEPATyphl, ayAHO- U BHUI€03auceil);
- COCTaBJICHUE IJIAHA U TE€3UCOB OTBETA;
- cocTaBJieHUE TaOJIHII sl cUCTeMaTH3aluy y4eOHOro MaTepuana;
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;
MOJIrOTOBKA COOOIECHUH K BBICTYIIJICHUIO HA CEMUHApe, KOH(EpEeHIUH;
071 hopmMuposanus ymeHu.



- pelIeHue 33/1a4 U yrpakHEeHHH 1o o0pasity;

- pelleHre BapuaTUBHbIX 33a4y U yIpaKHEHUI];

- BBIIIOJIHEHUE JIOMAILIHETO 3aJaHusl.

Bunsl 3apanuii Juist caMOCTOSITEIbHOM PabOThl, X COAEPIKAHUE M XapaKTep MOI'YT UMETh
BapHATUBHBIN U AU(PPEpEeHIUPOBAHHBIA XapaKTep, YYUTHIBATH CHEHH(PHUKY CHEIHAIBHOCTH,
U3y4yaeMoH JUCIUILIMHBI, HHAUBUYaIbHbIE 0COOEHHOCTH 00YyJaroIuXCs.

B By3e Bce BUAbI CaMOCTOSITENBHOW padOThl CTYAEHTA MOAUYUHAIOTCS LENSIM yu4eOHOro
npolecca, OpraHu3yrTcsd Npu ero rnaseHcTBe. OpraHu3anus CaMOCTOSITEIbHON palbOThI
00yyaromuxcs JOJKHA COYETaTbCsl CO BCEMHM NPUMEHSEMBIMU B BY3€ METOAAMM OOYYEHUS U
BMECT€ C HHUMM IIPEJCTAaBIATh EIUHYI0 CHCTEMY CpPEICTB IO IPHOOPETEHHIO 3HAaHUN Hu
BbIpa0OTKE HABBIKOB.

CamocrosaTrenbHas paboTa HampaBiIeHAa Ha 3aKpeIUICHHE M YIriyOJeHHEe IOy4YeHHBIX
TEOPETHUYECKHUX U MPAKTUIECKUX 3HAHWUH, Pa3BUTHE HABBIKOB MIPAKTHUECKON pabOTHI.

PyxkoBonctBo mo CPC u BbINOJIHEHNI0 HHAMBUAYAJBHOI0 JOMALHEr0 3aJaHHS.
TpeGoBanus k opopMiIeHHI0O HHAUBUAYAJIBHOTO 3aJaHUS
NuuBuayanbHOE 3a7jaHKE PelaeTcsi B COOTBETCTBUM C HOMEPOM BapUaHTa.
BapuaHT BBINIOJIHEHUS HWHAMBHAYAJIBHOTO 33JaHMsl ONPEIENIeTCS IO NOPSAKOBOMY
HOMEpY B CIIUCKE IPYIIIHIL.
WupuBuayansHoe 3aanue opopMIIsOTCs Ha Jiuctax opmatoM A4 (¢ OAHOM CTOPOHBI
JUCTA).
Ha TuTysbHOM JIMCTE yKa3bIBAOTCS:
- TOJTHOE HAMMEHOBAaHUE 00PA30BATEIBHOTO YUPEKICHHUS U COOTBETCTBYIONIECH Kadeapsr;
- TeMa JIOMAILHETO 3a/JaHus;
- ®UO cryneHTa, HoMep TpyNIibl U PaKyabTeT (MHCTUTYT);
- HOMED BApUAaHTA,
- ®UO npenoxasarens.
O6pa3zen opopmiieHHs TUTYIBHOTO JIMCTa puBeaeH B [punoxenun 1.

IHopsinok opopmiieHus1 pelieHus 3a1a4

1. Tlocme mosHOro TeKcTa 3aJaHusl KpaTko O(OPMUTH YCIOBHUE 3a/JlaHUS: BBECTHU
0003HaueHMsI BCEX BEJIMYMH, KOTOpbIE OYAYyT UCIOJIb30BAHBI B MPOLECCE PEIIEHUS 33aJauu, U UX
YUCJIOBBIE 3HAaueHUsA. YWCIOBBIE 3HAYEHMs, HCKIIOYAs T€ Ciydaw, KOrJa OIpeAeIITCS
Oe3pa3MepHble OTHOILEHMs, CIeAyeT TyT ke nepeBecTH B cucremy CH, mpocraBuss psiom
COOTBETCTBYIOIIEE HANMEHOBaHUE. B KpaTKOW 3alMCH YCJIOBMS CIIEIYET TAKXKE BBINKMCATH BCE
VICKOMBIE BEJIMYMHBI (MJIM OTHOLIEHMS BEJIMYMH) CO 3HAKOM BOIIPOCA.

2. Yka3aTb Te OCHOBHBIE 3aKOHBI U ()OPMYJIbI, Ha KOTOPBIX Oa3upyeTcsl perieHne JaHHOU
3a1aud. Pa3bsacHUTH cMbICT OYKBEHHBIX 00O3HAYEHUH, BXOJAIIMX B UCXOAHYIO (popmyny. Ecnu
Takas (opmysa SIBISETCS YAaCTHBIM CllydyaeM (PYHIAMEHTAJIbHOIO 3aKOHA, TO €€ HEeOOXOJMMO
BBIBECTH U3 3TOT0 3aKOHA, UCII0JIb3Ysl TPAHUYHBIE YCIOBHSL.

3. Cnenatb uyepTex WM rpaduk, MOSCHSIOUINI coaepKaHue 3a7auu (B Te€X CiIydasx, Korjaa
3TO BO3MOJKHO). BBIMONHUTE €ro Hajgo akKypaTHO, MOJ00paB ONTUMAaNbHBINA pa3mep. Pucynox
MOJKET OBITh BBIIOJIHEH Ha KOMIIbIOTEPE WJIM MPH MOMOIIM KapaHJalia, MUpKyis, TuHeiiku. Ha
yepTexke WIM Tpapuke JODKHBI ObITh HaHEeCEeHbl O0O03HAUYEHUs BCEX OYKBEHHBIX BEIUYMH,
KOTOpPBIE UCIOJIb3YIOTCS B PACUETHBIX (JOPMYJIaX U MOTYT OBITh MOSICHEHBI YEPTEIKOM.

4. Kaxnplii sran pemeHus 3aJadd CONpPOBOXAATH KPAaTKUMH, HO HCYEPIBIBAIOIIMMHU
MOSICHEHUSIMH.

5. IlpomsBectn pacuerbl, 3amucarb B OTBETE€ YHCIOBOE 3HAUYEHUE WU COKPALIEHHOE
HAaUMEHOBAHME E€IVHMI] U3MEPEHUS HCKOMOW BEJIMYNHBI.
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6. IIpu nmoacranoBke B pabouyio ¢opmyiy, a TakKe NMPH BBIPAKEHUU OTBETA YUCIIOBBIC
3HAYEHUsl BEIMYUH CJIENyeT 3aluChlBaTh KaK IPOU3BEJEHHE NECITUYHOM ApoOM C OJHOHI
3HavaIen qudpoil mepen 3amnsaToil Ha AecATh B COOTBETCTBYIOUIEH creneHu. Hampumep, BMecTo

3520 Hamo 3ammcaThb 3,52-103 , BMecto 0,00129 3amucarn 1,29-10'3 u 1.1. Pexomenayemas
3aMiCh YHCIOBBIX 3HAYCHHWI OO0Jerdaer pacyeTHbIE MACWCTBHS C HUMH, SIBIsSeTCS Oolee
KOMIAKTHOU Y HATJISITHOM.

Obpa3zer; oopmiieHUs pellieHus 3a/1a4 UHAUBUYAIbHOTO 3a/laHusI IPUBEICH B
[Tpunoxxenuu 2.

ITopsinok odopmiieHust 1a60PATOPHBIX padoT

O6pa3zern opopmiieHus 1abopaTopHOr paboThl mpuBeaeH B [Ipunoxxenun 3.

O0bem CPC u pacnipesesieHue 1o BUAaM y4eOHbIX padoT B yacax

Ounas ¢gopma o0yueHust

KommuecTtBo wacon
Bug CPC CemecTphl
1 2 3
1. CamocTosTensHOE U3yUuCHHE
OTHEIbHBIX TEM AUCLHUININHEL, YTEHHUE 158 50 86
U U3ydYeHHe Yy4YeOHHKa U Yy4eOHBIX
IIOCOOHIA.
2. Iloaroroska K MPAKTHYCCKUM
3aHATHSIM 18 18 18
3. BrInonHeHne foMairHero 3agaHus 40 40 40
uToro 216 108 144
HUTOI'O no aucuumiInge 468

O6ocHoBanue TpymoeMKocTH (B yacax) Ha BoimoiHeHHe CPC: 00beM U pacmpesesieHne 4acoB Ha
BeimonHenue CPC mpousBeieHo Ha OCHOBAaHUM JIMYHOTO OMBITA TPENoaBaTes.




BapuaHTbl 10ManIHero 3ajaHus

Ilpu nposepke NOMANIHETO 3a[AHUA OUCHUGACMCA CNEOYIOULAA OesAmeTbHOCMY,
3HAHUA, YMEHUA U 671A0CHUACMYOEeHmA:

1. yMEeHHE TPUMEHSITh TEOPETUICCKIE 3HAHUS JIIsl PEIICHUS 33]1aY;

2. IOKa3bIBaeT BIIAJICHUE METOJIAMH PEIICHHS 33]1a4;

3. yMEHHE IPUMEHSTh MaTEMAaTHUECKUN anmapar JJisl OJy4eHUs pe3ybTara;

4. yMEHUE aHAIM3UPOBATh U OOBSICHSTH MOJYYCHHBIH PE3yIIbTaT;

5. IpaBWILHOCTH O(OPMIICHHSI PEACTABIICHHBIX 3a/1a4:

- 33]1a4a BBITIOJHAETCS COTJIACHO BApUAHTY

- YCIIOBHUE KaX/I0H 3a7a4u NEPENnucaTh MOJHOCTHIO, BCE YHCIIOBBIC 3HAYCHHUS JIOJDKHBI OBITH
npuBeneHsl B cucteme CU

- yKa3aH#e, Kakrue 3aKOHbBI HCCIIEAYIOTCS B IaHHOW 3aj1aue

- 00bscHeHue BbIOOpa (GOPMYIT AJIs PelIeHuUs

- JUIs TIOSICHEHMS 33]1a4, T/I€ 9TO HEOOXOIMMO JIeTAaeTCs YePTEexX

- TIOSICHCHHE MAaTeMAaTHYECKUX ONepaluii, ¢ MOMOINBI0 KOTOPBIX JENacTcs MEPexo] OT
oTHUX (HOPMYIT K JPYTUM

- JUTS TIOJIYYCHUS PacYeTHOU (OPMYIIBI JUTSl PEIICHUsT KOHKPETHOW 3aa4d IPUBOIUTCS €€
BBIBOJ|

- IEPBOHAYAIIBHO 3aj[a4a PeIaeTcsi B 00IeM BUJIE, 3aTeM MTPOBOISTCS BBIYUCICHUS

3aganus.
Moayas 1

1. HpOCKT «HonyquI/Ie TOHKHUX INUICHOK Pa3JIMYHOI'0 XUMHUYCCKOI'0 COCTAaBa». BapI/IaHT
BbIIACT MMPEroaaBaTeiib. Paccuurath CpC€AHCEC 3HAUCHUC TOJIIIUHBL HOJ'Iy‘IGHHOI\/'I IJICHKH C
YUYCTOM IIOTPCITHOCTHU I/I3MepeHI/II>’I.

Bapuant Marpuna IInenka
1 Cranb Al
2 DnacTomep Cu
3 Cranb Cu
4 DnacTomep Al
5 Craib Mo
6 DnacTomep Ag
7 Cranb Mo
8 DnacTtomep Ag
9 Cranb Ta
10 Dnactomep Ta




Mopnyas 2

2. Ilpaktuko-opueHTHpOBaHHOE 33jaHue «Tepmuueckoe mMoauduuIUpoBaHHE OMHAPHBIX

CHUCTEM»

Bapuant Marpuna Ilienka t, °C
1 Cranp Al 300
2 DnacTomep Cu 80
3 Craib Cu 400
4 DnacTomep Al 90
9) Craiip Mo 500
6 DnacTomep Ag 100
7 Craib Mo 600
8 DnacTomep Ag 110
9 Cranp Ta 700
10 DnacTomep Ta 120

Moayas 3

3. C momompl0 peHreHOCIEKTPAIbHOTO METO/1a MCCIISIOBATh AJIEMEHTHBIN XUMHUYSCKUAN
COCTaB IMOJIYYECHHBIX IJICHOK.




[Ipunoxenue 1

Oobpazey 6blNOJIHEHUS MUMYIbHO20 TUCMA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESIKIACHUE
5 BBICLLICTO 00pasoBaHus
«OMCKUUN I'OCYJAPCTBEHHbBIM TEXHUYECKWW YHUBEPCUTET»

Kadenpa puzuku

JIOMAIIHEE 3AJIAHUE
110 JUCIIUITJINHEC
((HpOI/IBBOI[CTBeHHaSI IIPAKTHKA — HAYIHO-HUCCIICAOBATCIIbCKAas pa60Ta»

Yacte 1
«HonyquHe TOHKHUX IIJICHOK pa3quH0r0 XUMHUNYCCKOI'O coCTtaBa»

Brimonnnn: UBanoB l1BaH IBanoBuY
rp. Hm-161, ®30uM
BapuanT Ne 10

[Iposepwr: Ilerpos II. I1.

Owmck - 2016
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[Ipunoxenue 2

Oopazey ohopmaenus pewtenuss RPAKMUKO-ODUECHIUPOGAHIBIX 3A0AHUTL

Ne ]
PaCC‘H/ITaTB cpe;[Hee 3HAYCHUEC TOJIIINHBI HOJIy‘-IGHHOfI IIJICHKHU C y‘ICTOM HOFpCIHHOCTI/I
HM3MEpPEHU.
Bapuant Marpuua IInenka
1 Crainb Al

1. Paccuurtarh cpeqHee 3HaUCHUE:

Li+L,+L;
<l>=———
5
39,1 + 39,2 + 39,2
<L>= = 39,16 Mm

5

2. Paccunratn IOTPCITHOCTD KAXKA0I'0 U3SMCPCHHA:
AL; = |<L>— L;|

AL, = 139,16 — 39,1| = 0,06 MM
AL, = 139,16 — 39,2| = 0,04 MM
ALs; = 139,16 — 39,2| = 0,04 MM

3. Paccuurarts CPCAHCKBAAPATHUYHYIO ITOIPCIIHOCTD!:

_|AL* +AL,” + ALy®
B 5(5—1)

= 0,0334MMm

0,06 2 + 0,042 + 0,042
33-1)

4. OrmpenenuTs CIy4aifHyr0 MOrPEeIHOCTb!
AL, = Styn

AL., = 0,0334-2,92 = 0,0911 mm

5. PaccuuTaTh a0COMIOTHYIO OTPELIHOCTD:

AL = \/ALCHZ + ALy,”

AL = \/0,09112 + 0,052 = 0,1160 MM

6. PaccuuTaTh OTHOCHTEIHHYIO MOTPEIIHOCTH:
AL
e=——100%
<L>
0,116

[ 0fy — 0,
€ 3916 100% = 0,296%




7. OTBeT:
L=(39,16+0,12) Mmm
x= 0,9
e=0,30%
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