degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MCTO,I[BI MOJIYYCHUA U XPAHCHUS BOAOPOJaa
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadenpa GU3MKA OPraHU30BAHHBIX CTPYKTYP MU XUMHUYECKUX TPOLIECCOB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: B.I1. Tapacos, kaHII. XUM. HayK

ITporpamma oGcysxaeHa Ha 3aceqaHny Kadeaps! PU3UKKU OPraHU30BAHHBIX CTPYKTYP U XUMHUYECKUX TPOLIECCOB
12.02.2024



AHHOTANMA
JucuuruimHa "MeToabl TONyYeHUss W XpaHeHWs Boxopoja" TmpeqHaszHadeHa Uit (QOpPMUPOBaHUS Y
00yJaromuXcsl CHEUATU3UPOBAHHBIX MPEICTABICHUI O NpUHOMIAX pPabdOThl B OOJNACTH BOAOPOIHOM
SHEPreTHKN U BOXOPOAHOTO MarepuanoBefeHus. Kypc BkiouaeT B ceOsi MOHATHS KOHLEMIMUU COCTABHBIX
yacTedl BOAOPOAHOMN YHEPTETHKH, TOAXOIbl K aKKYMYJIMPOBAHUIO SHEPTUU U3 BO30OOHOBIISIEMBIX HCTOUHUKOB C
UCTIONIb30BaHUEM BOJIOPOAA KaK 3HEPrOHOCHTEINS, paszieibl BOJOPOIHOTO MaTepHalIoOBENCHHUS, pa3paboTKy
MaTepHaoB I BOAOPOAHBIX YHEPrOTEXHOJIIOTUI B TEXHUKY 0€30M1acCHOCTH NP paboTe ¢ BOAOPOAOM.

1. leau u 3apauun

eap AUCUMNIMHBI
- (dopmHupoBaHHE Yy OOydYarONIMXCS CIEIUATM3UPOBAHHBIX IMPEACTABICHUH O MPUHIMIAX PaOOTHI B
001acT BOJIOPOAHON YHEPTETUKH U BOIOPOIHOTO MarepuanoBeaeHus. Kypc BkirouaeT B ce0s HOHATHS
KOHIICTIIIMMH COCTaBHBIX YacTel BOAOPOMHOW YHEPTETHKH, MOJAXOABI K aKKYMYJIUPOBAHUIO SHEPTHH U3
BO30OHOBJISIEMBIX HCTOYHHKOB C WCIIONB30BAHMEM BOJIOPO/la KaK DJHEPTOHOCHUTENS, pa3Jelibl
BOJIOPOJTHOTO MaTepUANIOBEICHUS, pa3pabOTKy MaTepualoB Jisi BOJOPOJHBIX JHEPTOTEXHOJIOTUH H
TEXHUKY 0€30IaCHOCTH P padOTe C BOAOPOIOM.

33]13‘[1/[ JAUCHUIIINHBI

- yrniybnenne 0a30BbIX W (OPMHPOBAHUE CIEHHAIM3MPOBAHHBIX 3HAHUH M TPEACTABICHUH O
MpUHLMIAX PabOThl, OCHOBHBIX MPOLIECCAX U UX MEXaHM3MaxX U TEOPETHUECKOM OIMCAHUH, JICKAIIUX B
OCHOBE COBPEMEHHON BOJJOPOAHOM 3HEPreTUKH, O MaTepuasax UCIOIb3yeMbIX AJIS UX U3TOTOBICHMUS.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisieT MOUCK BapUaHTOB PELICHUSA
. |mocraBneHHOW  HpPOONEMHOM  CHUTyalluM Ha  OCHOBE
YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
. JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

CHCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh

CTpATernio HeﬁCTBHﬁ INOCTABJICHHOMW HCJIIM KaK IIOCJICAOBATCIbHOCTh IIIAIroB,

MpenBUIA pe3ylbTaT KakIOT0 M3 HHUX W OILEHHWBas HX

BIIMAHHUC Ha BHCIIHECC OKPYKCHUC HJIaHI/IpyeMOﬁ
ACATCIIbHOCTU W Ha B3aMMOOTHOLICHHSA YYAaCTHUKOB ITOU
JACATCIIBHOCTHU

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

JACATCIIBHOCTHU

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:



- 3aKOHBI, JIS)KAIHe B OCHOBE paOOTHI BOJAOPOIHBIX TOTUTUBHBIX AIEMEHTOB;

- MIOAXOMBI K pa3pabOTKe BOAOPOA-aKKyMYIUPYIOIIUX W BOIOPOA-TCHEPUPYIOIUX MaTEPHUAJIOB;

- TEOPETUYECKHE OCHOBBI COBPEMEHHBIX (PU3UKO-XUMHUYECKHX METO/IOB aTTeCTallMd U UCCIICIOBAHUS
MaTepHaoB JIJIs BOJOPOTHON SHEPTETHKY;

- JIOCTOMHCTBA M HEJOCTAaTKH Pa3jIMYHBIX CIIOCOOOB XpaHEHHsI BOIOPOJA, XMMHUYECKUX HCTOYHHUKOB
BOAOPO/A;

- OCHOBHBIC TIOUCKOBBIE CHCTEMBI, 0a3bl JAHHBIX U BEYyIIHE TIEPUOMUECKHUE H3IAHUS 10 BOJOPOIHOM
SHEPIeTHKE.

YMETB:

- pa3nuyaTh OCHOBHBIE BU/IbI BOAOPOI-aKKYMYIHPYIOLIUX U BOAOPOI-TEHEPUPYIOIIHUX MaTepUaJIOB;

- OOBSICHATH NMPUHLHUIBI PaOOThI Pa3IMYHBIX BOAOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB, BHIOMPATh METOIbI
UX XapaKTEPUCTUKH, - AaHATU3UPOBATh PE3ysIbTaThl UCIIBITAHUI;

- palMOHAJIBHO COYETaThb pA3JM4YHbIE METOABl AaTTECTAlMM W HCCIENOBAaHUSA MATEepHANIOB s
BOAOPOJIHOM DHEPTETUKH;

- OLICHMBATh LI€JIeCO00Pa3HOCTh MPUMEHEHHSI BOAOPOA-aKKYMYJIUPYIOIINX M BOIOPOA-TEHEPUPYIOIINX
MaTepHalloB UCXOsl U3 CTPOEHUS], XUMUUECKUX U TEXHUUECKUX XapaKTePUCTHK;

- aHAJM3UPOBAaTh HAYYHYIO JIUTEPATYpy C LeNbio BbIOOpa MHpopManuu O paboTe, MEPCIEeKTUBAX H
XApaKTEpUCTUKAX PpAa3JIUYHbIX BOJOPOAHBIX TOIUIMBHBIX 3JIEMEHTOB, OLIEHUBATh IEPCHEKTUBBI
BBEJICHUS B DKCIUTyaTallli0 HOBBIX BUOB BOJOPOJHBIX TOIJIMBHBIX JJIEMEHTOB, BCTPauBaTh U3BECTHHIE
HUCTOYHUKU 3HEPTUU B SHEPIeTUYECKUE TEXHOIOTNUECKHE CXEMBI.

BJIAJIETD:

- OCHOBHBIMH TEOPHSIMH M KOHLEMIMSAMH, ONHCHIBAIOIIMMU TNPUHLIUIBI PabOThl BOXOPOAHBIX
TOIUIMBHBIX JJIEMEHTOB;

- OCHOBHBIMM METO/IaMU XapaKTePUCTUKU BOAOPOIHBIX TOIUIMBHBIX 2JIEMEHTOB;

- HaBBIKAMH MOJICTIMPOBAHUS IPOLECCOB, MPOUCXOASIINX B BOAOPOAHBIX TOIUIMBHBIX 2JIEMEHTAX;

- HaBbIKAMH K UHTEpIpeTalMd U OOCYKAEHHUS pe3ylbTaToOB MPOBEICHHOIO HCCIIEAO0BAHNUA,
OCHOBBIBAsACh Ha COBPEMEHHOW JIMTEpaAType MO BOIOPOAHBIM TOIUIMBHBIM 3JEMEHTaM M MaTepuajiam
JUIsl HUX.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 BomoponHast ~ oHepreTmka: — UCTOpUS, ) 6
KOHIIETIIIH, COCTaBHbIC YaCTH
) Bonopon: CBONCTBA, MOJIyYEHUE, ) 6
OYHCTKA, TPAHCIIOPTUPOBKA
3 XpaHeHHe BOIOpOIa B Ta3000pa3HOM, ) 6
KHUJKOM U aJICOpOMPOBAHHOM BHJIE
4 XpaHeHHe BOAOpPOAA B  XUMHYECKH 4 6
CBSI3aHHOM COCTOSIHUU
5 Xpanenue BOZIOpOJA B BUJIC ) 6
METaJUIOTHIPUIIOB
Bonmoponnoe = marepuanoBeneHHE U
6 TeXHHKa 0Oe30macHOCTH  paboTel ¢ 2 6
BOZIOPOJIOM
7 Huxkenb-MeTamioruipuHele 4 6
nepesapsKaeMble HCTOUHHKH TOKa
3 Vrnepoz[HHve HaHOMAaTepUaJIbI TSt 4 6
BOJIOPOTHOM SHEPTETHKH




9 CoBpeMeHHbBIE (UBUKO-XUMUYECKHUE 4 6
METOJIBI aTTECTAIIMH U UCCIICIOBAHUS

10 Bopopognast sHepreTuka: mpoOiemMbl U 4 6
MEPCIIEKTUBBI KOMMEPIIUATH3AINN

Hroro wacos 30 60

[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. BogopozHas 3HepreTHKa: UCTOPHsI, KOHIIEIIIMH, COCTABHbIE YaCTH

Konnenmusi BOMOPOMHON HSHEPTETHKH, WCTOPUS BO3HHKHOBEHWS, COCTABHBIC YaCTH, IMPOOIIEMEI
peanu3anuu. BogoponHbeie SHEPrOTEXHOIOTHH, BOIOPOAHBIE TOIUIMBHBIE dJleMeHThl. HarmoHnansHele
Y MEXTYHAPOIHBIE TIPOTPAMMBI.

2. Bogopon: cBoOHCTBa, NOTyYEHUE, OUUCTKA, TPAHCIIOPTHUPOBKA

PacnpocTpaneHHocTs Bopopona Ha 3emiie U B kocMoce. CTpoeHHE aroMa M MOJIEKYJIbl, H30TOIIbI,
¢usnueckne M xuMudeckue cpoiictBa. CrnocoObl M MacmTaObl MOMYYEHUS BOIOPOJAA, METOIbI
BBIICJICHUST W OYHCTKH, CIOCOOBI XpaHEHHWS W TPAHCIOPTHPOBKH, 00JaCTH NPHUMEHEHHS.
[Ipumenenue BoIOpoAa Kak SJHEProHOCUTENS. BOJOPOIHO-BO3AYIIHBINA TOIUIMBHBIN 3JIEMEHT.

3. XpaHeHue BoIopoaa B ra3000pa3HOM, )KUIKOM U acOPOMPOBAaHHOM BHJIE

OcHOBHBIE TOHATHS aAcopOuuu. MeToAbl ONpeAeNieHHUs YAEIbHON IMOBEPXHOCTH W KOJUYECTBA
ancopOupoBanHoro rasza. CopOeHThl (LEONHTHI, KIIATpaTbl, METAJUI-OPraHWYEeCKHE KapKacHbIE
CTPYKTYPBI, yIJIEpPOIHbIC HAHOMATEPUANbI) U UX XapaKTEPUCTUKH.

4. XpaHeHI/IC BOAOpOAa B XUMHUYCCKH CBA3AHHOM COCTOSIHUU

XapakTepuCTHKU BOAOPOACOAEPKAIMUX coeanHeHnid. Knaccudukanus 1mo XUMHUYECKOW CBSI3M U
CTpyKType. BerecTBa, BblAeNndOmue BOIOPON NpPH TEPMHUECKOM pasioxeHHH. Bemecrtsa,
TeHEPUPYIOIIUE BOJOPOJ TIPH B3aUMOJICHCTBUU C BOJHBIMH PacTBOpaMU. METObI OIpPE/EICHHUS
KOJIMYEeCTBA M YHUCTOTHI BBIACNAONIErocs Bopopoxaa. [IpenmyiecTBa M HEJOCTATKHM XUMUYECKHUX
HMCTOYHUKOB BOJIOPO/A.

5. XpaHeHI/IC BOJOpOAa B BUAC MCTAJUIOTUAPUIOB

Knaccuduranuss ruapumos. O6patumoe u HeoOpatumoe ruapupoBanue. CTpyKTypa THAPHUIOB.
Kunetnka W TepMOOMHAMHKa  Tpolecca  TUAPHPOBaHMSA.  XMMHUYECKHH  aHaU3 |
BOJIIOMOMETPUYECKOE H3MEpEHHE COJIEep)KaHHs BOAOpOIA B THApPUIAX. MeTauloruIpuIHbie
YCTpPOMCTBA (QKKyMYJISITOPHI BOJOPOAA, KOMIIPECCOPBI BOAOPOAA, TEIUIOBBIE HACOCHI, JATYHKH
JaBJICHUSI U TEMIIepaTyphl, TEINIOOOMEHHUKH). [IpenmylnecTBa 1 HETOCTAaTKU METaJUIOTHIPHUIHOTO
crnoco0a.

6. BO,I[OpOI[HOG MaTCpruaJIOBCACHUC U TCXHUKA Oe3omacHOCTH paGOTLI C BOAOPOAOM

besonmacHocte paboTel ¢ BomopomoM. BsammopneiicTBue BomopoAa € KOHCTPYKLHOHHBIMH
MarepuajlaMi M BOJIOPOAHOE oXpynuuBaHue. Bomoponmnas oOpaboTka MarepualioB W THAPHIHOE
JUCIEPTUPOBaHUE. MeTaloOruApUAHbIE aKKyMYJISATOPBl BOXOPOJAa MHOTOKPATHOIO JIEHCTBUS.
I'eneparops! BOJOpOAa TEPMOIM3HOIO U MMIPOIU3HOIO TUIA. BOOpOaHbIE 3HEPTrOTEXHOIOIUH.




7. Hukenp-MeTauioruapuasble repe3apsikaeMble HCTOUHUKY TOKa

[TpuHIMI paboOThl HHUKENb-METAUIOTUAPUIHBIX TIepe3apsiKaeMbIX HMCTOYHHKOB TOKa. YCTPOMCTBO,
TEXHHKO-IKCILTyaTal[HOHHbIE XapaKTePHCTHKH. [IperMyiiecTBa M HEZOCTATKH IO CPAaBHEHUIO C
JPYyTUMH TUIaMH 3JeKTpoxuMmuueckux Oartaped. [logxompl k cozmanmio Ni-MH Oarapeili HOBOTrO
TIOKOJICHUS.

8. yFJICPOZ[HLIG HaHOMAaTCpHUaJbl IJIsd BO):[OpO,Z[HOﬁ OHCPICTUKU

Monudukanuu yriepoaa (rpadut, anmas, QyuiepeH, HAaHOTPYyOKH, HAHOBOJIOKHA, TpadeH): CUHTE3,
CBOHMCTBa, mpuUMeHeHHe. [ padeHonoqo0HbIe  HAHOCTPYKTYphl.  MeTaul-yriepoiHble |
METaJIOTUIPU/I-YIIICPOAHBIC KOMITO3HUTHI. [IpuMepbl NPaKTH4eCKOro HCIOIb30BaHUSL.

9. CoBpeMeHHbIE PUINKO-XUMHUECKHE METOJIbI ATTECTAIIUH U UCCIICIOBAHUS

Xumunuecknit u ¢a3oBblii aHanu3bl. llocTpoeHue auarpaMm COCTOSHHUSL (M30TEPMBI, H300aphl,
n3oxopsl). OnpenesieHrue cocTaBa U CTPYKTyphl THIpUIoB. MccnenoBanue coCcTOsSHUS TOBEPXHOCTH.
3HAKOMCTBO ¢ OCHOBHBIMHU NPUOOPaMu (PU3UKO-XUMHUUECKOTO aHATU3a.

10. BOI[OpOI[HaSI OHCPICTUKA!: HpO6J'ICMI:I " NCPCIICKTHBBI KOMMEPpIHUAINU3aAllUA

AHanu3 COBpPEMEHHOro cocTosHHs. JIOCTHXKEHHS U pa3pabOTKM B 00JacTH  BOAOPOAHBIX
SHEproTexHosorui.  Bomopoanble  aBromMoOWiaM M 3ampaBodyHble  cTaHUuW.  [Ipobrembl
koMMepuuanuzanuu. CyliecTByolue NpoeKThl U nporpamMmMsl. [Iporuos passurus B Poccuu u mupe.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAILICHHAS! MAPKEPHOU JJOCKOM, MYIBTUMEIUIHHBIM IIPOSKTOPOM U SKPAHOM.
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nepcrekTuBsl npuMeHenus” (o pea. B.d. Pazymosa, M.B. Kitoesa). — Banoso: UBIL'Y, 2015, 676 c.
11. KopoBun H.B. TormnuBHbIe 371eMEHTHI U 2JIEKTPOXUMHUYECKHE yCTaHOBKU. MockBa. U3n-Bo MOU,
2005.

12. baronxkuii B.C., Ckynnun A.M. XuMuueckre HCTOYHUKY Toka. M.: Oueprousnart, 1981. 360c.

13. Oparo P. ®usuueckue metoasl B xumuu. M.: M3a-Bo Mup, T.1,2, 1981.

14. A. na Po3za. Bo3oOHOBNsieMble HCTOYHUKH dHEPTHH. DU3HKO-XUMHUYECKHE OCHOBHI,
Mocksa.l3n-s0MDU, 2010.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

ITpu MOJATOTOBKE M YTECHHUH JICKIMIH MOXET MOTPEOOBATRLCS CCIYIOIEE MPOrpaMMHOE 00eCTICUCHHE:
MS Word, MS Power Point.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arraparoM, a ¢ pyroil CTOpOHbI, JOJIKEH HAyYUThCS IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.
B pesynbrare u3ydeHusi JUCHMIUIMHBI CTYACHT JOJDKEH 3HAaTh OCHOBHBIE ONpPEIENICHUs AUCLUILIUHBI,
yMETb IPUMEHSTh IOJYUYEHHbIE 3HAHUS NPU PEILEHUM 33aJaHUM TEKYLIEro KOHTPOJs YCIEBAaeMOCTH,
WCIOJb30BaTh MOJYYCHHBIE 3HAHHMS HAayYHBIX OCHOB BOAOPONHOW 3SHEPreTHMKH M BOJOPOAHOTO
MaTepHalOBEICHMUS.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

- IOCEUIEHUS BCEX JIEKLIUH, TPEAYCMOTPEHHBIX IPOIPaMMON;



- CaMOCTOSITEIBbHON pabOThI CTYJCHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

- YTeHHE PEKOMEHIOBaHHOW JINTEPaTyphI;

- NpopaboTKy yueOHOro Marepuana, MOArOTOBKY OTBETOB Ha BONPOCHI, IMPEAHA3HAYECHHBIX JUIA
CaMOCTOSITEIIbHOTO H3yUCHHUS;

- IOATOTOBKY K BBIIOJIHEHHIO 33JaHUH TEKYIICH U IPOMEKYTOYHOM aTTECTALIUH.

[TokazareneM BiIaJeHHs MaTEPHAJIOM CIIy)KHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TEMaM
JHMCILUIIIHHBL

BaxHo 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MPEIo/IaBaTeto.

Bo3MOXeH MPOMEXYTOUHBIH KOHTPOJIb 3HAaHUH CTYICHTOB B BHJE PEIICHHS 33]a4 B COOTBETCTBHH C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa GU3MKH OPraHU30BAHHBIX CTPYKTYP M XUMHUYECKUX IPOLIECCOB
Kypc: 1
KBau(pukanus: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: b.II. TapacoB, KaHZ. XMM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «MCTOI[BI MOJIYYCHUA U XPAHCHUSA BOAOPOAA» OGy‘IaIOH_H/II\/’ICH JOJIKCH:

3HAThb:

- 3aKOHBI, JISKAIME B OCHOBE PabOTHI BOJOPOIHBIX TOIUIMBHBIX DJIEMEHTOB;

- IOAXO/BI K pa3paboTKe BOAOPOI-aKKyMYIHPYIOIINX U BOIOPOA-TEHEPHPYIOIINX MaTepHalIOB;

- TEOPETUYECKHE OCHOBBI COBPEMEHHBIX (DPM3UKO-XMMHUYECKHX METOIOB aTTECTALMH M HMCCIICIOBAHUS
MaTrepuaJioB Uil BOLOPOAHON IHEPTeTUKY;

- JOCTOMHCTBA M HEJOCTaTKU PA3IMYHBIX CIIOCOOOB XPaHEHHs BOAOPOAA, XUMHUYECKHX HCTOYHUKOB

BOZIOPO/a;

- OCHOBHBIC ITOMCKOBBIC CUCTCMBI, 0a3nl JAaHHBIX WU BSAYIIHUC IICPUOANYCCKUC U3NAHUS T10 BOI[OpOI[HOI\/’I

JHEPreTUKE.
yMeThb:

- pa3jin4arb OCHOBHBIC BU/Ibl BOAOPOA-aKKYMYIIUPYIOIIUX U BOAOPOA-TCHCPUPYIOIIUX MATCPUATIOB,
- 00BSACHATH IIPUHIMUIIBI pa6OTbI Pa3JIMIHbIX BOAOPOAHBIX TOIUIMBHBIX 3JIEMCHTOB, BBI6I/IpaTB MCTOIbI
HX XapaKTCPUCTHUKHU, - AHATIU3UPOBATH PC3YJIbTATHI HCHLITaHHﬁ;

- PpaluOHAJIBHO COYCTATh PA3JIMYHBIC MCETOABI

BOAOPOJIHOM SHEPIETUKH;

arTeCTallui MW HCCJICAOBAaHUA MATCpUAJIOB JId

- OLIEHMBATH L[EJIECO00OPA3HOCTh NPUMEHEHHS BOAOPO-aKKyMYIHPYIOIIUX U BOJOPOA-TEHEPUPYIOIINX
MaTepUaoB UCXOS U3 CTPOEHMS, XUMUYECKUX H TEXHHUYECKUX XapaKTEPUCTHK;
- aHAJIN3UPOBATh HAYYHYIO JIUTEPaTypy € LENbl0 BbIOOpa MH(pOpManuu o paboTe, NEepCleKTHUBAX H

XapaKTCPUCTUKAX PA3JIMYHBIX BOAOPOAHBLIX TOIUIMBHBIX 3JICMCHTOB,

OIICHUBATb TICPCIICKTUBLL

BBCICHUS B OKCIUTyaTallul0 HOBBIX BUAOB BOAOPOAHBIX TOIIJIMBHBIX 2JIECMCHTOB, BCTPAUBATh U3BCCTHLIC
HUCTOYHUKHU SHCPIrvU B SHCPICTUUICCKUC TCXHOJIOTNUCCKUC CXCMBI.

BJIaJeTh:




- OCHOBHBIMH TEOPHSIMH M KOHIEMIMSAMH, ONHUCHIBAIOIIMMU TNPUHLIUIBI PabOThl BOXOPOAHBIX
TOIUIMBHBIX JJIEMEHTOB;

- OCHOBHBIMM METO/IaMHU XapaKTePUCTUKU BOAOPOIHBIX TOIUIMBHBIX 2JIEMEHTOB;

- HaBBIKAMH MOJICTIMPOBAHUS IPOLECCOB, MPOUCXOASIINX B BOAOPOAHBIX TOIUIMBHBIX 2JIEMEHTAX;

- HaBbIKAMH K UHTEpIpeTalMd U OOCYKAEHHUS pe3ylbTaToB MPOBEICHHOIO HCCIIEAOBAHNA,
OCHOBBIBAsACh Ha COBPEMEHHOW JIMTEpAType MO BOIOPOAHBIM TOIUIMBHBIM 3JIEMEHTaM M MaTepuajiam
JUIsl HUX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
B Havane xax 0¥ JIEKIIMU MPOBOAUTCS KPATKUM OIPOC MO TEME MPEAbIIYIIEH JEKIUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1. UcTopusi, KOHLENLUs, COCTaBHbIE YaCTH BOIOPOJHON 3HEPIETUKHU.

2. [IpoGnembl BOTOPOIHOM SHEPTETUKU U UX PEIICHHUS.

3. BoopoaHble 3HEProTEXHOIOI MU, BOAOPOIHbIE TOIUIUBHBIE JIEMEHTHI.

4. BogopoaHoe akKyMyJIHMpOBaHHE SHEPIHH U3 BO30OHOBIIIEMBIX HCTOYHHUKOB.

5. PacnpocTpaHeHHOCTh BoJoOpona Ha 3emiie U B kKocMoce. CTpoeHne aroMa M MOJICKYJIbl, N30TOIIBL.
dusnveckne 1 XUMUYECKUE CBOWCTBA Bogopoaa. CriocoObl M MacTadbl MOTyYeHUSI.

6. MeTonpl BBIICTICHUS ¥ OYUCTKH Boiopoaa. O0IacTi mpuMeHeHusl.

7. Cioco0Obl XpaHEeHUs M TPAHCIIOPTUPOBKH BOAOpoAa. JlOCTOMHCTBA 1 HEJOCTATKH.

8. 'a3000pa3HEbIil BOXOPOA: CBOWCTBA, INIOTHOCTD MPH PA3IUYHBIX JIABICHUIX, yPABHEHHUE COCTOSHUSI.
9. )Kunkuii 1 TBEpABIA BOAOPO/I: JUATPAMMBI COCTOSIHUSA, CBOMCTBA, IPUMEHECHHUE.

10. AncopOupoBaHHBI BOJOPO. XapaKTEPUCTHKU COPOSHTOB, COPOIMOHHAS €MKOCTb.

11. XpaHeHne BOAOpPOAA B XMMHYECKH CBSI3aHHOM COCTOSHUU. Bomoponconepskaniue COEAVHEHHS,
KJIacCU(UKALS 10 XMMUUECKOH CBA3U U CTPYKTYPE.

12. Tunpuapt MeTamuioB. XUMHUYecKHe U (GU3NIECKIE CBOMCTBA.

13. MetamioruapuaHble aKKyMyIsTOpsl Bogopoaa. [IpuHIun nelcTBus, BOIOPOA-aKKyMYIHPYIOIIHe
MaTepHalbl, IPUMEPhI HCITOJIb30BaHUs. J|OCTOMHCTBA U HEAOCTATKH.

14. MeTtamioruapuanbie KoMIpeccopsl Bogopoaa. IIpuHiun aeicTBUsL, TOCTOMHCTBA U HEAOCTATKU.

15. MeTamioruApuHbIe TETUIOBEIC HACOCHI, TATYUKH JABJICHHS U TEMIIEPATYPhI, TETUIOOOMEHHUKH.

16. NiMH-niepe3apskaeMble ICTOYHUKY TOKA. [[puHIMI EeHCTBYUS, TOCTOMHCTBA U HETOCTaTKU.

17. BonoponHoe pe3epBUpPOBaHUE U aKKyMYJINPOBAHNE YHEPTUU.

18. B3spblBoOmacHOCTh BOIOpPOAAa W  LEMHBIE peakuuu. BzaumopnelictBue Bogopona C
KOHCTPYKIIMOHHBIMHA ~ Marepuajamu. BoJOpojHOe OXpymuuMBaHUE U «BOJIOpPOJHAs OOJE3HBY.
Bomopognas o0pabGorka wMarepuanoB. [wumgpumHoe nmucrieprupoBanme. TpeOOBaHUS TEXHUKH
0e30macHOCTH paboThI ¢ Ta3000pa3HbIM U KUJIKUM BOJIOPOJIOM.

19. Momudukanuu yriepona: rpadur, anmas, QyuiepeH, HaHOTpyOku, rpaden, dymiepen. Cunres,
CBOWCTBA, IPUMEHEHHE.

20. YrnepoaHble HAHOTPYOKH M HaHOBOJIOKHA. CHHTE3, CBOMCTBA, IPUMEHEHHE.

21. I'padpen. CunTe3, CBOICTBA, IPUMEHEHUE.

22. MeTann-yriepoaHble U MeTaJUIOTUAPU-YIIIEPOAHBIE KOMIIO3HUTHI.

23.  Bopmopon-akkyMyiqMpyIOIIME — MaTepuaibl Uil METAJUIOTHAPUIHBIX  AKKyMYJISTOPOB.

BOILOpOZ[-FCHCpI/Ip}IIOH.II/IC Marcepuaibl I TCHEPATOPOB BOAOPOJAA TCPMOJIM3HOIO UM TUAPOIIU3HOIO
THIIA.

24. DnekTponbl U AIEKTPOJIUTHL AJIsl HUKEIb-METaNIOTUAPUIHBIX IIEpe3apsKaeMblX HCTOUHUKOB TOKA.
25. Marepuaibl Uil METAJIIOTMIPUIHBIX CUCTEM PE3EPBUPOBAHUS U aKKYMYJIUPOBAHUS SHEPTUH.

26. ArtrecranMs HMCXOAHBIX MAaTEpPHAIOB IJI1 BONOPOAHOM »HepreTHkH. llocTpoeHuwe nnuarpamMm
COCTOSIHMS: M30TE€pMBI, H300apbl, u30Xopbl. OmpenereHue cocraBa M CTPYKTYPbl THIPHUJIOB.
UccnenoBanue coCTOSIHNS TIOBEPXHOCTH.

27. OcHOBHBIE TPUOOPHI PUUKO-XUMHUUECKOTO aHanu3a. [[puHIKITEI paboThl OCHOBHBIX IPUOOPOB.



28. dynpaMeHTalbHBIE W TPUKIQJAHBIE MPOOJIEMBI Pearu3aniyl BOAOPOJHBIX JHEPTOTEXHOJIOTHH.
mpoOJieMbl  KoMMeprmanu3anud. llyTu JOCTIKEHUs TPOTHO3HBIX TMokasareneil. CoBpeMeHHbBIS
poccuiickne W MEXIYHapOJHbIE NPOTPaMMBl M <«JIOPOXKHBIE KapTh» B OOJACTH BOJOPOIHBIX
SHEPrOTEXHOJOTUMH.

Kpurepuu onieHuBanus
Ouenka ommuno 10 OamoB - BBICTABIISICTCS ~ CTY/ICHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MNpOorpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00NACTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYECCKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Ouenka ommyHO 9 OaloB -  BBICTABISCTCS  CTYIEHTY, NOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHAMN.
Ouenka ommmuHO &  0GanoB - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MpPOrpaMMbl TUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pelIeHn i, ¢ HEKOTOPBIMU HEI0UeTaMHu.
Ouenka xoporio 7 6aj0B - BBICTABISETCS CTYAEHTY, €CIIM OH TBEPIO 3HAET MaTepuall, 'paMOTHO H TI0
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha ITPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
OtmeHka xopomro 6 0ajoB - BEICTABISICTCS CTYACHTY, €CJIM OH TBEPIO 3HAET Marepuall, IPaMOTHO H 110
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
Ouenka xopouro 5 6anoB - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAeT Marepual, rpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.
OueHka yIOBIETBOPUTENbHO 4 0anma - BBICTABIAETCS CTYAEHTY, NOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapyLIEHUs JOTHYECKON MOCIEeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaina, HO IPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JaJIbHEWIIEro OOydeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 0ana - BBICTABIAETCS CTYAEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBaTeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU pasziejiaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS albHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEYJIOBJIETBOPUTENBHO 2 0alla - BBICTABISACTCS CTYAEHTY, KOTOPBIM HE 3HaeT OoJblIel 4acTH
OCHOBHOTO cOJepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.
OreHka HEyHOBIECTBOPUTENHHO | Oan - BBICTABIACTCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHmpoBaHHBIA 3a4€T MTPOBOAUTCA M0 OWJIETaM HAa YCTHOM KOJUIOKBUYME B KOHIIE CEMECTpa.
Ha noaroroBky k oTBeTy cyAeHTy Aaercs 60 MUHYT Ha IIOATOTOBKY.



