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
JucnuruimHa "MeToabl TONyYeHHsT W XpaHeHWs Bojaopona" mpenHazHayeHa Uisi (OPMHPOBaHUS Yy
00yJaromuXcsl CHEUATU3UPOBAHHBIX MPEICTABICHUI O NpUHOMIAX pPabdOThl B OOJNACTH BOAOPOIHOM
SHEPreTHKU M BOAOPOAHOTO MarepuanoBeneHusa. Kypc BkimodaeT B ceOsl MOHATHS KOHLENIIMUM COCTaBHBIX
YJacTed BOIOPOAHON SHEPIeTUKH, OAXOABI K aKKYMYJIMPOBAHUIO SHEPTHH M3 BO30OHOBISIEMBIX HCTOUHHKOB C
UCTIONIb30BaHMEM BOAOPOJA KaK SHEPrOHOCHUTENS, PasZesbl BOJAOPOAHOTO MaTepHallOBEACHHsS, pa3paboTKy
MaTepHaoB I BOAOPOAHBIX YHEPrOTEXHOJIIOTUI B TEXHUKY 0€30M1acCHOCTH NP paboTe ¢ BOAOPOAOM.

1. leau u 3apauun

eap AUCUMNIMHBI
- (opmupoBaHHe Yy O0ydYaIONIMXCS CHEIMATM3UPOBAHHBIX MPEACTABICHUH O MPHHIWNAX paboOThHl B
001acTH BOIOPOAHON SHEPTETUKH U BOJIOPOIHOTO MarepuaioBeaeHus. Kypc Bkiodaer B ceOst MOHATHS
KOHIICTIIIMMH COCTABHBIX YacTel BOJOPOMHON DHEPTETHUKH, MOJXOAbl K aKKYMYITHPOBAaHUIO SHEPTUH U3
BO30OHOBIISIEMBIX HCTOYHUKOB C WCIOJIB30BAaHUEM BOAOPOJA KAaK JHEPTOHOCHUTENS, pa3lelibl
BOJIOPOJTHOTO MaTepUaOBEICHUS, pa3paboTKy MarepuajoB JUIS BOIOPOJHBIX JHEPrOTEXHOIOTUH W
TEXHUKY 0€30IaCHOCTH P padOTe C BOAOPOIOM.

33]13‘[1/[ JAUCHUIIINHBI

- yniybonenne 0a30BbIX M ()OPMHUPOBAHHE CIELHUAIM3HPOBAHHBIX 3HAHUH M TPEICTABICHUH 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 Ananuzupyer npoOIEMHYIO CUTYAIINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HpeABUIS PE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOM
JEATEIIbHOCTH U Ha B3aMMOOTHOLICHUS YYAaCTHMKOB JTOM
JesITeTbHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie papadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MareMaTHYeCKHe MOAEIM JJIS ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIH)
OKCIIEPUMEHTAIbHBIE METObI MCCICIOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

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



YMETB:

- 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 Pa3IMYHBIX CIIOCOOOB XpaHEHHs BOAOPOJA, XUMHUECKAX HCTOYHUKOB
BOAOPO/A;

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

- pa3nuyaTh OCHOBHBIE BU/IbI BOAOPOI-aKKYMYIHPYIOLIUX U BOAOPOI-TEHEPUPYIOIIHUX MaTepUaJIOB;
- OOBSCHATH MPUHLMIIEI PAOOTHI PAa3IUYHBIX BOJOPOAHBIX TOIUIMBHBIX 3JIEMEHTOB, BHIOMPATh METOABI
UX XapaKTEPUCTUKH, - AaHATU3UPOBATh PE3ysIbTaThl UCIIBITAHUI;

- palMOHAIBHO COYETaTh pPA3IMYHBIE METOMBl aTTECTAllMM W UCCIECJOBAHMS MAaTEpUanoB JUIsS
BOAOPOJIHOM DHEPTETUKH;

- OLICHMBATh 1I€JIECO00Pa3HOCTh MPUMEHEHHS BOIOPOA-aKKYMYIHPYIOIIUX U BOAOPOA-T€HEPUPYIOLINX
MaTepHalloB UCXOsl U3 CTPOEHUS], XUMUUECKUX U TEXHUUECKUX XapaKTePUCTHK;

- aHAJM3UPOBATh HAYYHYIO JIUTEPATypy C Lelbio BbIOOpa mHpoOpManmuu O paboTe, MEPCIEeKTUBAX H
XApaKTEpUCTUKAX pA3JIUYHbIX BOJOPOAHBIX TOIUIMBHBIX 3JIEMEHTOB, OLIGHUBATh I1E€PCIIEKTUBBI
BBEJICHUS B DKCIUTyaTallMIO HOBBIX BUJOB BOJOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB, BCTPANBaTh NU3BECTHBIC
HUCTOYHUKU 3HEPTUU B SHEPIeTUYECKUE TEXHOIOTNUECKHE CXEMBI.

BJIAJIETD:

- OCHOBHBIMH TEOPHSIMH M KOHIEHIMSIMH, ONHMCHIBAIOIIMMHM NPUHLIUIBI pabOThl BOXOPOAHBIX
TOIUIMBHBIX JJIEMEHTOB;

- OCHOBHBIMM METO/IaMU XapaKTePUCTUKU BOAOPOIHBIX TOIUIMBHBIX 2JIEMEHTOB;

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

- HaBbIKAMH K UHTEpIpeTanuu U OOCYKIEHHS pe3yJbTaroB IPOBEICHHOTO HCCIIeIOBaHMUS,
OCHOBBIBAsACh HA COBPEMEHHOW JUTEpPAType MO BOAOPOAHBIM TOIJIMBHBIM 3JIEMEHTAM U MaTephalaM
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 BomopomHast ~ oHepreTmka: — HCTOpHS, ) 6
KOHIIETIIIH, COCTaBHbIC YaCTH
) Bonopon: CBONCTBA, MOJIyYEHUE, ) 6
OYHCTKA, TPAHCIIOPTUPOBKA
3 XpaHeHHe BOIOpOIa B Ta3000pa3HOM, ) 6
KHUJKOM U aJICOpOMPOBAHHOM BHJIE
4 XpaHeHne BOAOpOJAa B XHMHUYECKH 4 6
CBSI3aHHOM COCTOSIHUU
5 Xpanenue BOZIOpOJA B BUJIC ) 6
METaJUIOTHIPUIIOB
Bonmoponnoe = marepuanoBeneHHE U
6 TeXHHKa  0e30macHOCTH  paboThl ¢ 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. Bomopo/iHasi 3HepreTHKa: UCTOPHSI, KOHIICTII[MH, COCTABHbIC YaCTH

Konnenmusi BOMOPOMHON HSHEPTETUKH, WCTOPUS BO3HUKHOBEHHS, COCTaBHBIC YaCTH, IPOOIIEMBI
peanu3anuu. BogopoaHbeie SHEPrOTEXHOIOTHH, BOIOPOAHbBIE TOIUIMBHBIE 3JleMeHThl. HanmoHnansHble
Y MEXTYHAPOIHBIE TIPOTPAMMBI.

2. Bogopon: cBoOHCTBa, NOTyYEHUE, OUUCTKA, TPAHCIIOPTHUPOBKA

PacnpocTtpaneHHocTs Bopopona Ha 3emie U B KocMoce. CTpoeHHe aTromMa M MOJIEKYJIbI, H30TOIIBI,
¢usnueckne M xuMmudeckue cpoiictBa. CriocoObl M MacimuTaObl TOJYYEHHS BOAOPOAA, METOJBI
BBIICJICHHUST W OYHUCTKH, CIIOCOOBI XpaHEHHS M TPAHCIOPTHUPOBKH, OOJACTH NPUMEHEHHUS.
[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 (LI€OJMTHI, KJIATpPaThl, METAJUI-OPraHMYECKHE KapKacHbIC
CTPYKTYPBI, yIJIEpPOIHbIC HAHOMATEPUANbI) U UX XapaKTEPUCTUKH.

4. XpaHeHI/IC BOAOpOAa B XUMHUYCCKH CBA3AHHOM COCTOSIHUU

XapakTepuCTHKU BOAOPOACOAEPKAIMUX coeAnHeHn. Kiaccudukamus mo XUMHUYECKOW CBS3M W
CTpyKType. BerecTBa, BbIAENAOMINE BOIOPON TMpPH TEPMHUECKOM paslokeHHH. Bemecrtsa,
TeHEPUPYIOIIUE BOIOPON IMPH B3aWMOJACWCTBUH C BOJHBIMH PACTBOpPaMHU. MeETOIBI OIPE/ICICHHUS
KOJIMYEeCTBAa M YHUCTOTHI BBIAENAIOIIErocs Bopopoaa. [IpenmmymecTBa M HETOCTATKH XUMHUYECKHX
HMCTOYHUKOB BOJIOPO/A.

5. XpaHeHI/IC BOJOpOAa B BUAC MCTAJUIOTUAPUIOB

Knaccuduranuss tuapuaos. ObGparumoe u HeoOparumoe TuapupoBanue. CTpPyKTypa THIPHIIOB.
Kunetnka W TepMOOMHAMHWKa  Tpolecca  TUAPUPOBaHMSA.  XWMHUYECKHH  aHaIM3 |
BOJIIOMOMETPUYECKOE H3MEpEHHE CONIEep)KaHMs BOAOpOIA B THAPUIAX. MeTauloruIpuaHbIe
YCTpPOMCTBA (aKKyMYJISTOPHl BOAOPOJA, KOMIIPECCOPHI BOJOPOIA, TEIUIOBBIE HACOCHI, NaTYHKH
JaBJICHUSI U TEMIIepaTyphl, TEINIOOOMEHHUKH). [IpenmylnecTBa 1 HETOCTAaTKU METaJUIOTHIPHUIHOTO
crnoco0a.

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

besonmacnHocte pabotel ¢ BomopomoM. BsaumoneiicTBue Bomopoda €  KOHCTPYKIHMOHHBIMHU
MarepuajlaMi U BOJIOPOAHOE OXpymunBaHue. Bomopomnas oOpaboTka MaTrepuanoB M THAPHUIHOE
JUCIEPTUPOBaHUE. MeTaIIOruApUAHbIE AKKYMYJISTOPhl BOAOPOAA MHOTOKpPaTHOTO JEHCTBHSL.
I'eneparops! BOJOpOAa TEPMOIM3HOIO U MMIPOIU3HOIO TUIA. BOOpOaHbIE 3HEPTrOTEXHOIOIUH.




7. Hukenp-MeTauioruapuasble repe3apsikaeMble HCTOUHUKY TOKa

[TpuHIMI paboThl HHUKENIb-METAUIOTUAPUAHBIX TIepe3apsiKaeMbIX HMCTOYHHKOB TOKa. YCTPOMCTBO,
TEXHHUKO-IKCILTyaTal[HOHHbIE XapaKTePUCTUKH. [IperMymecTBa W HEJOCTaTKA IO CPaBHEHHIO 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, GpyuiepeH, HAHOTPYOKH, HAHOBOJIOKHA, rpadeH): CHHTE3,
CBOHMCTBa, mNpUMeHEeHHe. [ padeHonmoqoOHbIe  HAHOCTPYKTYpHL. — MeTami-yriiepoaHbie U
METaJIOTUIPU/I-YIIICPOAHBIC KOMITO3HUTHI. [IpuMepbl NPaKTH4eCKOro HCIOIb30BaHUSL.

9. CoBpeMeHHbIE PUINKO-XUMHUECKHE METOJIbI ATTECTAIIUH U UCCIICIOBAHUS

Xumunuecknii u ¢a3oBblii aHanu3bl. llocTpoeHue amarpamMm COCTOSIHHS (M30TE€PMBI, M300aphbl,
n3oxopsl). OnpeneneHyue coctaBa U CTPYKTypbl ruIpuoB. MceienoBanue cocToSHUS TOBEPXHOCTH.
3HAKOMCTBO ¢ OCHOBHBIMHU NPUOOPaMu (PU3UKO-XUMHUUECKOTO aHATU3a.

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

Ananu3 coBpeMeHHOro coctosHus. JlocTikeHns u pa3paboTku B 00JACTH  BOJOPOIHBIX
SHEprorexHosorui.  Bomopoanble  aBromMoOWIM M 3ampaBouyHble  cTaHmMd.  [IpoGiembl
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, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
afrnaparoMm, a ¢ Apyroil CTOpOHbI, JOJKEH HayUUThCs IPUMEHATh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3yueHus: JUCUMIUIMHBI CTYACHT JOJDKEH 3HAaTh OCHOBHBIE ONPENENICHUS TUCLMILIMHBI,
yMETb IPUMEHSTh IIOJYUYCHHbIE 3HAHUA NPU PEILIEHUM 3aJaHUi TEKYyLIero KOHTPOJI YCIIEBaeMOCTH,
WCIOJb30BaTh MOJYYCHHbIC 3HAHHMS HAyYHBIX OCHOB BOAOPOIHOW 3HEPreTHMKH U BOJOPOIHOIO
MaTepHalOBEICHMUS.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

- IOCEUIEHUS BCEX JIEKLIUH, TPEAYCMOTPEHHBIX IPOIPaMMON;



- CaMOCTOSITEIBbHON pabOThI CTYJCHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

- YTeHHE PEKOMEHIOBaHHOW JINTEPaTyphI;

- TpopaboTKy yd4eOHOro Marepuayia, MOArOTOBKY OTBETOB Ha BONPOCHI, NPEeJHA3HAUYCHHBIX IS
CaMOCTOSITEIIbHOTO H3yUCHHUS;

- IOATOTOBKY K BBIIOJIHEHHIO 33JaHUH TEKYIICH U IPOMEKYTOYHOM aTTECTALIUH.

[TokazareneM BiaJieHHS MAaTEPHAJIOM CITy>)KUT YMEHHE O3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TEMaM
JHMCILUIIIHHBL

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MPEIo/IaBaTeto.

Bo3MOXeH MPOMEKYTOYHBIH KOHTPOJIb 3HAHUI CTYJACHTOB B BHJE PEIICHUS 33a]a4 B COOTBETCTBUH 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS 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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAUECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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

MaTepuasoB JIJIsl BOJOPOTHON SHEPTETHKH;

- HOCTOMHCTBA WU HCAOCTATKH PA3JIUYHBIX croco0oB XpaHCHUA BOAOpOAA, XUMHUYCCKUX HUCTOYHHUKOB

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,
- 00OBSACHSATH IIPUHIOUIIBL pa6OTbI Ppas3IMIHbIX BOAOPOAHBIX TOIUIMBHBIX 3JIEMCHTOB, BLI6I/IpaTL MCTOIbI
HX XapaKTCPUCTHUKHU, - AHATIU3UPOBATH PC3YJIbTATHI HCHLITaHHﬁ;

- palluOHAJIBHO COYCTAaTh Ppa3/IMdYHbIC METO/bI

BOAOPOJIHOM SHEPIETUKH;

arTeCTallui MW HUCCICAOBAHUA MATCpUAJIOB JIA

- OLIEHUBATH LIEIECO00PA3HOCTh MPUMEHEHHS BOJOPOA-aKKYMYIUPYIOLUIUX W BOJOPOI-TEHEPUPYIOIINX
MaTepUaoB UCXOS U3 CTPOEHMS, XUMUYECKUX H TEXHHUYECKUX XapaKTEPUCTHK;
- aHAJIN3UPOBATh HAYYHYIO JIUTEPATypy € LEJIbI0 BbIOOpa MHpOpManmuum o padoTe, MEpCHEeKTUBAX U

XapaKTCPUCTUKAX PaA3JIMYHBIX BOAOPOAHBIX TOIUIMBHBIX JJICMCHTOB,

OLCHUBATh IICPCIICKTUBLL

BBCIACHMS B OKCIINTyaTallui0 HOBBIX BUJOB BOAOPOAHBIX TOIUIMBHBIX 3JIEMEHTOB, BCTpanBaTbh U3BCCTHLIC
HUCTOYHUKHU SHCPIrvU B SHCPICTUUICCKUC TCXHOJIOTNUCCKUC CXCMBI.

BJIaJeTh:




- OCHOBHBIMH TEOPHSIMH M KOHIEHIMSIMHU, ONHMCHIBAIOIIMMH NPUHLIUIBI pabOThl BOXOPOAHBIX
TOIUIMBHBIX JJIEMEHTOB;

- OCHOBHBIMM METO/IaMHU XapaKTePUCTUKU BOAOPOIHBIX TOIUIMBHBIX 2JIEMEHTOB;

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

- HaBbIKAMH K UHTEpIpeTanuu U OOCYKIEHHS pe3yJbTaroB IPOBEICHHOTO HCCIIeIOBaHMUS,
OCHOBBIBAsACh HA COBPEMEHHOW JUTEpPAType MO BOAOPOAHBIM TOIJIMBHBIM 3JIEMEHTAM U MaTepHalaM
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. PacnpocTpaneHHOCTh Boopoza Ha 3emiie U B KocMoce. CTpoeHue atomMa M MOJICKYJIbI, H30TOIIBI.
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. XpaHeHue BOAOpPOAAa B XMMHYECKH CBSI3aHHOM COCTOSHHH. Bomoponconepkamume COeqUHEHMS,
KJIacCU(UKALS 10 XMMUUECKOH CBA3U U CTPYKTYPE.

12. Tunpuapt MeTamuioB. XUMHUYecKHe U (GU3NIECKIE CBOMCTBA.

13. MertamioruapuaHble akKyMyasSToOpsl Bomopona. IlpuHuun neiicTBus, BOAOPOA-aKKyMYJIHPYIOIIKE
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 U  LEMHBIE peakuuud. BzaumonelcTBue  Bogopoma €
KOHCTPYKIIMOHHBIMHA ~ MarepuajamMu. BoJopofgHOe OXpyM4MBaHUE M «BOAOPOMHAS  OONE3HBY.
Bomopognas o0paborka wmarepuanoB. ['mapuaHoe aucneprupoBaHue. TpeOoBaHUS TEXHUKH
0e30macHOCTH paboThI ¢ Ta3000pa3HbIM U KUJIKUM BOJIOPOJIOM.

19. Momudukanuu yriepona: rpadut, anmas, ¢yiiepeH, HaHOTPYOkH, rpadeH, ¢ymieper. CuHTes,
CBOWCTBA, IPUMEHEHHE.

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

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

22. MeTann-yriepoaHble U MeTaJUIOTUAPU-YIIIEPOAHBIE KOMIIO3HUTHI.

23.  Bopopon-akkyMyiaMpylOIIME — Marepuanbl Ui METAUIOTHAPHIHBIX  aKKyMYJSTOPOB.

BOILOpOZ[-FCHCpI/Ip}IIOH.II/IC MarCpualibl Ui TCHEPATOPOB BOAOPOAAa TCPMOJMU3HOTO U THUAPOJIU3HOTO
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, M300apbl, u30Xopbl. OmpeneneHne cocraBa W CTPYKTYyphl THAPHIOB.
UccnenoBanue coCTOSIHNS TIOBEPXHOCTH.

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



28. dyHpaMeHTaIbHbIE W MPHKIAJHBIE TPOOJIEMBbI peaM3allii BOJOPOAHBIX JHEPTOTEXHOIOTHH.
mpoOJieMbl  KoMMeprmanu3anud. llyTu JOCTIKEHUs TPOTHO3HBIX TMokasareneil. CoBpeMeHHbBIS
pocchiickne ¥ MEXKIyHAapOAHbIE MPOrpaMMbl M (JIOPOKHBIE KapThl» B 00JacTH BOJOPOIHBIX
SHEPrOTEXHOJOTUMH.

Kputepun onennBanus

Ouenka ommyno 10 OamoB - BBICTABIISICTCS ~ CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpamMMbl IUCHUIIMHBL, TPOSBISIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Ouenka omm4yHO 9 OajoB -  BBICTABISETCS  CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE NPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHAMN.

Ouenka ommmuHO &  0GanoB - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAHHE MPUHSATHIX
pelIeHn i, ¢ HEKOTOPBIMU HEI0UeTaMHu.

Ouenka xopouro 7 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSTh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Omenka xopomro 6 06ajoB - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, rPaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITy4eHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka xopomio 5 6ajioB - BBICTaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTaBISAETCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ynOBIETBOPUTENbHO 3 Oama - BBICTaBISAETCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM I10CIEeOBAaTENbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro O0ydeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEYIOBIETBOPUTENBHO 2 Oana - BBICTABIAETCS CTYICHTY, KOTOPBIH He 3HaeT OojblIel 4acTH
OCHOBHOTO COJEp)KaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJMyYCHHBIE 3HAHHS NP PEIICHUN
THUIIOBBIX 33/1a4.

OrneHka HEYHOBIECTBOPUTENBHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPHI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHmpoBaHHBINA 3a4€T MPOBOAUTCS MO OMIeTaM Ha YCTHOM KOJUIOKBHYME B KOHIIE CEMECTpa.
Ha noaroroBky k oTBeTy cyAeHTy Aaercs 60 MUHYT Ha IIOATOTOBKY.



