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1. HEJIU U 3AJJAYN JUCIHUTTJTINHBI
esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

L{enpro OCBOEHUS TUCIUILINHBI SBJISCTCS (OPMUPOBAHUE Y 00yJArOIINUXCS 0a30BhIX
MPEJICTaBICHUI O (PYHIAMCHTAJILHBIX OCHOBAaX MarHeTH3Ma, MPUPOABl MarHeTH3Ma pa3IudHbIX
MaTepUajoB, (PU3MYECCKUX XaPAKTESPUCTHUK U 3aKOHOB, OITUCHIBAFOIIMX MAarHUTHBIC COCTOSTHUS U
CBOMCTBA MarHETHKOB.

3agaun:

3a1ayaMy OCBOCHHMSI TUCITUTUTHHBI SIBJISIFOTCSI:

- H3YUYCHHUE KJIIACCHYCCKUX TeOpuil Geppo-, aHTHU(Eeppo-, peppuMarHeTusMa u
napaMarieTu3ma JlaHkeBeHa; H3yueHHEe OCHOBHBIX THIIOB B3aMMOJICHCTBHIA B MarHETHKaX
(0OMEHHOT0, MAarHUTOKPUCTAIINYCCKOT0, MArHUTOCTATHYECKOI0, MArHUTOYIIPYIOro, ¢ BHEIIHUM
MarHUTHBIM T0JIEM) U BIMSHUS Ka)KJI0TO U3 HUX HAa OCHOBHBIC MArHUTHBIC CBOMCTBA MAarHETHKOB;
MarHeTokajaopudeckoro s¢dekra, heppoOMarHuTHON aHOMAJIMK TEINIOEMKOCTH; U3YUCHHUE
(M3UYECKUX MPUHIIMIIOB, JCKAIIUX B OCHOBE TEPMOJUHAMUYECKH PABHOBECHOT'O PACIIPEACIICHHS
BEKTOPOB CIIOHTAaHHOM HAMAarHMYEHHOCTH B MarHETUKaX, 0COOCHHOCTEH (hOpMHUPOBAHUS
PaBHOBECHOM JOMEHHOM CTPYKTYPBI 1 OCHOBHBIX THIIaX JOMCHHBIX I'PaHHUII.

- OCBOCHHE METOJ/IOB aHAJIM3a U PelIeHUs 0a30BbIX M OPUTHHAIBHBIX 3a7a4 (PU3UKH
MAarHUTHBIX SIBIICHHH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
Hukn (pasznen) OIl: B1.B
TpeGoBanus K nMpeABaAPUTEIbLHON MOAT0OTOBKE 00y4al0Ierocs:

AHanuTHYecKas TeOMETPHSI U JIMHCHHAs anredpa
DNEeKTPUYECTBO U MarHETU3M
DNeKTpoAHAMUKA

KBaHTOBasi MexaHUKa

Jducuuniannabl (MOAYJIM) M MPAKTUKH, IJI51 KOTOPbIX OCBOCHUE TAHHOM IHCIUIIINHbI
(MoayJis) He00X0AMMO KaK MpealIecTBYOIIee:

Hayuno-uccienoBarenbckas padbora
MukpomMarseTusm

JIoMeHHasi CTPYKTYypa MarHeTHKOB
3. OFBEM JIUCHHUIIVINHBI

O0mas TpyA0eMKOCTh 33ET
Yacos 110 y4eOHOMY IUIaHY 108
B TOM 4HCJIE:

ayJUTOPHBIC 3aHATHS 56
CaMOCTOsTENIbHAs padoTa 19
4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[TK-2.2: Ananu3upyeT Gpu3ndecKue sIBICHUS U TIPOIECChl B 001acTh (PU3HKU
KOHJIEHCHUPOBAHHOTO COCTOSIHUSI M COCTAaBJISIET OTYET [0 TEME MCCIIEI0BAHUSI WK 110 pe3yJibTaTaM
MIPOBEICHHBIX YKCIIEPUMEHTOB

VK-1.1: Ananusupyer 3aady, BelJIeNss €€ 0a30Bble COCTABIIAIONINE

YK-1.2: Onpenensier, MHTEPIPETUPYET U PaHKUPYET HHDOPMAITHIO, TPEOYEMYIO ISt
peleHns TOCTaBJICHHOM 3a/1a4u



5. BUJAbI KOHTPOJIA

Buael koHTpOIJISI B cemecTpax:

OK3aMCHBI

| 6

6. A3BIK IIPEIIOJABAHUA

SI3BIK TIpenojaBaHusi: pyCCKU.

7. CTPYKTYPA U COAEPKAHUE JUCUUILIMHBI (MOLY.JIS)

Kon HaumenoBaHue pa3jieioB U Bun Cemectp | HacoB | Uctou- | [Ipumeuan-
3QHAT. Tem 3anaTus | / Kypc HUKH ue
Pasnen 1. ®usuka MarHeTUKOB
1.1 |Kparkuii wucropuyeckuid ouepk |JIek 6 1 JI1.1
Pa3BUTHS YUEHHUS O MAarHETU3ME. JI1.2J12.1
J12.2
1.2 |Pomp  pycckux  yuensix B|Cp 6 5 J1.1
Pa3BUTUU MarHeTU3Ma. JI1.2J12.1
J12.2
1.3 |OcHOBHBIC TIOHATUS W CHCTEMHI | JIek 6 1 J1.1
eIUHHI] B (PU3UKE MAarHUTHBIX JI1.2J12.1
SIBJICHUH J12.2
14 |Cucrembr enuaun B ¢usuke | [Ip 6 2 JI1.1 J11.2
MarHUTHBIX SIBJICHUN
15 |Buaer wMarmetukoB. Iloustue|Jlex 6 1 JI1.1
MarHUTHOM BOCIPUMMYHUBOCTU M JI1.2J12.1
MIPOHHUIIAEMOCTH JI2.2
1.6 |Ilerns rucrepesuca. | JIlex 6 1 JI1.1J11.2
Marsutomsirkue 5
MarHUTOTBEP IbIC MaTSPUAITBI
1.7 |Pacuer 13 napametpos | IIp 6 2 JI1.1J11.2
MarHMUTHOTO MaTepualia U3 MeTn
rucrepesuca B cucteme CI'C
1.8 |Pacuer 13 napametpos [ Cp 6 6 JIL.1J11.2
MarHMUTHOTO MaTepuala U3 MeTiu
rucrepesuca B MexayHapoaIHOU
cucreMe enunui C1U
1.9 |McTo4HUKY MAarHUTHO OIS Jlex 6 2 JIL.1J11.2
1.10 [Pacuer MarHuTHOTO nouis | [Ip 6 2 J1.1J11.2
COJICHOU 1A
1.11 [DnemenTapHbIe Hocuten | JIek 6 2 J1.1
MarHeTu3Ma JI1.2J12.1
J12.2
1.12 |Omnpenenenue cruHoBorO, | [1p 6 2 JI1.1 J11.2
OpOUTAILHOTO u MOJTHOTO
MarHUTHOTO MOMEHTOB
3d-merannos
1.13 |Omnpenenenue cruHoBorO, | [1p 6 4 JI1.1 J11.2
OpOUTAILHOTO u MOJTHOTO
MarHUTHOTO MOMEHTOB
Af-meraion
1.14 [MarHeTu3m aTOMHBIX S/IE€P Jlex 6 2 J1.1J11.2




1.15

JlnamMarneTusm

Jlex

JI1.1JI1.2

1.16

[TapamaraeTusm

Jlex

J1.1
JI1.2J12.2

1.17

MarueTusm QJICKTPOHHOI'O Ir'a3a

Jlex

JI1.1JI1.2

1.18

TepmonuHamuka MarHATHBIX
SIBJICHUU

Jlex

JI1.1JI1.2

1.19

deppoMarHeTusm. Teopus
MOJIEKYJIIpHOTO 110J1s1 Belicca.

JIek

J1.1
JI1.2J12.1

1.20

[Tonykiraccuueckoe OIIMCaHUe
0OMEHHOT0 B3aMMO/ICHCTBHSL.
OOmennast sHeprus. OOMEHHBIN
napamMmerp.

JIek

JI1.1JI1.2

1.21

OrneHka OOMEHHOW SHEpPruM, ee
00beMHOMU IJIOTHOCTHU u
0OMEHHBIN rapamerp o
temneparype Kropu mus 3d u 4f
METAJIJIOB

Ilp

JI1.1JI1.2

1.22

Teopus antudeppoMarserusma B
OpUOIKEHUH  MOJIEKYJISIPHOTO
OIS

Jlex

JI1.1JI1.2

1.23

Teopus dbeppumarueTusma
Heenst. MarHuTHbie NOAPEIIETKH.
OCHOBHBIE TUIIBI TEMIEPATYPHBIX
3aBUCHUMOCTEH HaMarHWYE€HHOCTH
(hepprUMarHeTHKOB. Touxa
KOMIICHCAIIVH.

Jlex

JI1.1JI1.2

1.24

SIBneHue
MarHUTOKPUCTALTMYECKOM
AHU30TPOIIHH. duznyeckas
npupoIa
MarHUTOKPUCTALTMYECKOM
AHU30TPOIINH.

Jlex

JI1.1JI1.2

1.25

[Tpupona MarHuTOYIpPYyroro
B3aUMO/ICHCTBUS.
Marnuroynpyras SHEPTHUSL.
MarHuToCTpUKIIHSL.

Jlex

JI1.1JI1.2

1.26

MarHurocTaTuyeckass — dHEPTHs.
CobOcTBEHHOE
pa3MarHMYMBaIoIIEe oJie
MAarHeTHKOB.

Ip

JI1.1JI1.2

1.27

Onpenenenne MMOBEPXHOCTHOM
IIJIOTHOCTHU M&FHHTOCT&TI/I‘-IGCKOIZ
E)Hepl"I/II/I MAarduTHBIX O6p33HOB
pa3Hoil (hopMbI

Ilp

JI1.1JI1.2

1.28

N3mepenue KPUBBIX
HaMarHWYUBaHUS
BBICOKOAQHU30TPOIHBIX
MarHeTUKOB BJIOJIb JIETKOW U
TPYIHOM OCEll HaMarHU4MBaHUs
Ha BUOPALIMOHHOM
MarHUTOMETpE.

JI1.1JI1.2

1.29

MarnuTHas JOMEHHas CTPYKTypa

Jlex

JI1.1JI1.2




1.30 |OxkcnepumenrtanbHble — MeTonsl |IIp 6 2 JI1.1JI1.2
HUCCIIEIOBAHUS JTOMEHHOU
CTPYKTYPBI dbeppo- u
(hepprMarHeTHKOB.
1.31 [(HaGmogenme wu  peructpanms |IIp 6 4 JIT.1 J11.2
JOMEHHOMN CTPYKTYPBI
MarHeTHKOB c MTOMOIIIBIO
METaJUIOTpaGuUIECKOro
MHUKPOCKOTIA.
1.32 [O6paboTka n3zoopaxenuii | Cp 6 8 JI1.1 J11.2
JIOMEHHON CTPYKTYPBI C LEIbIO
MOJTyICHUS KOJTMYECTBEHHBIX
MapaMeTpoB.
1.33 |Dx3amen Ok3ameH |6 27 JIT.1JI1.2
Cnncok 00pa3oBaTe/IbHbIX TEXHOJIOTHH
1 | AKTHUBHOE CilylIaHue

Mertoapl TpyIIIIOBOTO PEIICHHs TBOpUYECKHX 3a1au (meton Jenbdu, meton 6—6, meton
pa3BUBAIOIICH KOONEPAIIMH, MO3TOBOM MITYpM (METOJ TeHEpaIlMH UJICH ), HETBOPKHHT U T.1.)

8. OHEHOYHBIE MATEPHAJIbI JI5s1 ITPOBEJEHUWA TEKYIIEA U
INPOMEXKXYTOYHOU ATTECTALIUA

8.1. OueHo4YHbIe MaTepHaJIbI VISl IPOBeIeHUs TeKyIel aTTecTaluu
Cwm. [Ipunoxenue 1
8.2. OneHo4nbIie MaTepHAJIbI JJIs1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH
Cwm. [Ipunoxenue 1
8.3. TpeOoBaHus K peTHHI-KOHTPOJIIO

Cwm. [Ipunoxenue 1

9. YYEBHO-METOJINYECKOE U THPOPMALIMOHHOE OBECIIEYUEHUE
JUCHUILIMHBI (MOLYJIS)

9.1. PexomMeHnayemasi qureparypa

9.1.1. OcHoBHast IMTEpPaTypa

HIndp Jlutepartypa

J1.1

I'ydan, I'ydpan, ®usnka MarHuTHBIX siBieHui, PoctoB-Ha-/lony: U3natenscTBo FOxHOTO
denepanpHOro yHHBepcuTeTa (FODY), 2020, ISBN: 978-5-9275-3552-1,
URL.: https://znanium.com/catalog/document?id=415229

Jd1.2

boposuk E. C., Epemenko B. B., Munsnep A. C., JIekuuu no maraetusmy, Mockaa:
dusmatiaut, 2005, ISBN: 978-5-9221-0577-9,
URL.: https://biblioclub.ru/index.php?page=book&id=75475




9.1.2. JlonoJiHMTEILHAS JIUTEPATypa

Indgp Jlureparypa

JI2.1 |Kapnenkos, Kaprenkos, Jlynaesa, XoBaiino, KamnyHos, 30HHBIE heppo- 1
deppumaraeruku, TBeps: TBepckoit rocynapcTBeHHbIi yauBepcuret, 2021, ISBN:
URL.: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5277274

JI2.2 | Kapnenkos, Kapnenkos, PakynoB, XoBaiino, Karurynos, Teopust 30HHOT0 MarHeTusma.

URL: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5277273

9.3.1 IlepeyeHb MPOrpaMMHOTr0 oOdecneYeHus

1 Kaspersky Endpoint Security 10 gas Windows

2 |Google Chrome

3 Adobe Acrobat Reader

9.3.2 CoBpeMeHHbIe MPO(eccHoOHAIbHBbIE 0a3bI JaHHBIX U HHPOPMAIIHOHHBbIE CIIPABOYHbIE
CHCTEMBI

Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHAaIbI)

OBC Tel'Y

9BC IPRbooks

OBC «YHuBepcurTerckas OMOIMOTEKA OHJIANHY

9bC «IOPAUT»

9BC «ZNANIUM.COM»

~N| o o &l W] N -

9BC «JIlaap»

3oHHBIC MapamMaraeTuku, TBepb: TBepcKoii rocyaapcTBeHHbIN yHUBEpcuTeT, 2021, ISBN: |

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOY JIS)

AyauT- O6opynoBanue

3-40 KOMIUIEKT y4eOHO#l Me0enu, BOJIBbTMET, 3KpaH HaCTEHHBIN, KOHTPOJLIEP, CKAaHEPHI NI

BOJILTMETpA, ABYX(hasHble LOCK-IN ycninTenu, KOMIbIOTEpHI, ycTaHOBKA "MuIIeHb"

11. METOJANYECKUE MATEPHAJIBI VIS OBYYAIOLIIXCS IO OCBOEHUIO
TV CHMUIIAHBI

KoHTposbHBIE BOITPOCH! AJIs K3aMEHA

1. Kparkuii nCTOpHUYECKHI OYEPK PA3BUTHSI YUEHUS O MarHetusme. Poib pycckux
YYEHBIX B Pa3BUTUU MarHeTusma. ['nunoresa Ammepa o CylniecCTBOBAaHMM MUKPOCKOTTMYECKUX
KpPYTOBBIX TOKOB B aTOM€. MarHuTHBII MOMEHT KpyroBoro Toka. ['unoresa Beiicca o
CYILLIECTBOBaHHH JIOMEHOB B (heppOMarHeTukax.

2. CriuHOBBIM ¥ OpOUTAIBHBIA MAarHUTHBIE U MEXaHMYECKHE MOMEHTHI DJIEKTPOHOB B
atrome. CIMHOBBIN M OpOUTANBHBIN §-(haKTOpPbI, THPOMArHUTHAs AaHOMANUS CIIMHA. MarHeToH
bopa.

3. [TonmHbIif MATHUTHBI MOMEHT 3JIeKTpOHHOI 00onouku. [Tpunnumn [Taynu. [TpaBuna
Xynna. ®axrop Jlanze.

4. BexTopHas MoJiesib aTroMa Juts cirydaeB L-S u |-] cBs3u. [IpuHIUNT 3anmoaHeHust
AJIEKTPOHHBIX 000JI0UEK aTOMOB B IIEpUOInUecKoil cucteme. CTpoeHHE SJEKTPOHHBIX 000JI0YEeK
aToMOB 3d-TIEpEXOHBIX U PEKO3EMENbHBIX METAILIOB.

5. TepMoaMHAMKKa MAarHUTHBIX SIBJIEHUH. OCHOBHBIE TEPMOIMHAMUYECKHE
COOTHOULICHUS. Y PABHEHUE MarHUTHOI'O COCTOSIHUS.

6. Teopust monekymsipHoro noJisi Beiicca. JlocTouHCTBa M HEIOCTATKH KIACCUYECKOTO




MOIX0/1a TSl OOBSICHEHHSI PUPOBI (heppoOMarHeTu3Ma.

7. TepmoMHaAMUKa MarHUTHBIX ABJIEHUHU. TEIIOEMKOCTh ITPU MTOCTOSTHHOM
HAaMarHWYEHHOCTHU U MIOCTOSSHHOM MarHuTHOM mosie. deppoMaruuTHas aHOMaJIus TEIIOEMKOCTH.

8. MarHuTHple MOMEHTHI IPOTOHA U HEUTPOHA. AHOMAJIMH SIIEPHOTO MAarHeTU3Ma U ux
Ka4eCTBEHHOE 00bsCHEHHE. MarHUTHBI MOMEHT aTOMHOTO Apa. | MpOMarHUTHOE OTHOILCHHE ISt
anpa. [lomyamnupudeckue rnpasuia Jyis ONPEAEIICHNs CIIMHA PAa3InYHbIX siep. A nepHblit
MarHeToH.

9. DHeprus HaMarHMYeHHOTO Tena. Pabora HaMarHMYMBaHUsL. DHEPTUS U INIOTHOCTh
SHEPrUU MarHUTHOTO IOJIS.

10. SIBneHre MarHUTOKPUCTAIUIMYECKON aHU30Tpouu. DuzndecKkasi mpupojia
MarHUTOKPUCTAIUINYECKON aHu3oTponuu. [Ipeacrasnenue morHocty 3aeprun MKA s
KPUCTAJUIOB C Pa3JIMYHBIMH THUIIAMHU KPUCTAIUIMYECKUX pelieToK. KOHCTaHThI aHU30TpONUH.

11. ®eppomMarHeTuku, TMaMarHeTUKH, apamarieTUKu. OCHOBHBIE KPUTEPUH pa3Inyus
BEILECTB 10 CTENIEHU MarHUTHOT'O MOPSIKA.

12. ITonykitaccuueckoe onucanue 0OMEHHOTO B3auMoieicTBus. OOMEHHas SHEPTHsl.
OOMeHHBII Tapamerp.

13. IloHsiTHE MAarHUTHOTO IOMEHA U JOMEHHOU CTpYKTypbl. Ckauku bapkray3eHa, kak
3KCHEPUMEHTAIIBHOE JJOKA3aTENbCTBO CYIIECTBOBAaHUS JOMEHOB. Teopusi JOMEHHON CTPYKTYphI B
MarHuTOYINOPSAOYEHHbIX KpucTaiiax 1o Jlannay u Jlupmmiy.

14. Marautocratuueckas sHeprusi. CoOCTBEHHOE pa3MarHMUMBAIOIIIEe O
MarHeTukoB. PasmarnunuuBaromuii haxrop.

15. Teopus dheppumarnerusma Heensi. MaruutHbie ojpenieTku. OCHOBHbBIE THUIIBI
TEMIEPATyPHBIX 3aBUCUMOCTEl HAMarHUY€HHOCTH (pepprUMarHeTHKOB. Touka KOMIIEHCAIU Y.

16. DHeprus MarHeTrka BO BHEIIHEM MarHUTHOM noje. dusnyeckas npupoaa
M3MEHEHUSI MArHUTHOT'O COCTOSIHUS IPY U3MEHEHUU BHEUTHErO0 MarHUTHOTO MOJIS.
Pa3maranueHHOe COCTOSIHME M COCTOSIHUE MAarHUTHOTO HACBILLIEHHUS.

17. TlapamaraeTusm cucTeM claboB3aMMOJICHCTBYIOIKUX HOHOB (KJIACCHYECKasi TEOpUs
napamarHetusma Jlanxesena). 3akon Kropu.

18. IIpuponga MarHUTOYIpyroro B3auMoAeicTBUs. MarHuToynpyrasi 3Heprusi.
MarsuToCTpUKIUSA U KOHCTAHThl MATHUTOCTPUKIIUU.

19. Teopust anTudeppoMarseTusmMa B NpuOIMKEHUN MoJeKysipHoro nois. [Tonsrue
acumnrorndyeckoit Touku Kropu. 3akon Kropu-Beiicca 11 anTH()EppoMarHeTHKOB.

20. TemnepaTypHble 3aBUCUMOCTH MarHUTHOM BOCTIPUMMYHMBOCTH B (heppo-, heppu-,
aHTH(eppoMarHeTuKax U napaMarHeTHKax 1 uX oObsICHEHHE B paMKaX KJIacCUYECKUX TEOpHil.

21. Tlosie aHU30TPONMHU U CIIOCOOBI €r0 OIpeiesIeHus. DKCIIEPUMEHTANIbHbBIE METOIbI
OIpeeNIeHUsI KOHCTAHT MarHUTOKPUCTAJUIMYECKON aHU30TPOIIHH.

22. OCHOBHBIE THUIIBI MATHUTHOW aHU30TpOoNH. PU3NYECKUE IPUUMHBI,
00yCIIOBIMBAIOIIME UX CYIIECTBOBAHUE.

23. Buzbl MarHUTHBIX CTPYKTYP: KOJUTMHEapHbIE (PeppOMAarHeTUKH,
anTudeppomMarHeTuku, peppuMaraeTuku. [IpuMepsl BeleCTB ¢ yKa3aHHBIMU CTPYKTYpaMu. MeTtoJ
MarHUTHON HEUTpoHOTpaduu.

24. IIpuposia CBEpXTOHKOTO B3aUMOJEHCTBUS B aTOME. DHEPTHUsl CBEPXTOHKOIO
B3aMMOJIEHCTBHS. DKCIEPUMEHTATbHOE OITBEPKICHUE CYIIECTBOBAHUS CBEPXTOHKOTO
B3aMOJICUCTBUSL.

25. Y4er coOCTBEHHBIX pa3MarHMYMUBAIOIINX MOJIeH 00pa3iioB KOHEUHOM (POpPMBI TPH
MarHUTHBIX U3MepeHUsX. « CABUToBasi KOPPEKLKD» KPUBbIX HAMArHUYUBAHUS U NIETEIb
rUcTepesnca.

26. TepmoinHaMuKa MarHUTHBIX SBJIEHUH. MarneTokanopudeckuit 23QpQexr,
BbIpQXCHHBIN Yepe3 U3MEHEHNE HAMarHH4eHHOCTH U Yepe3 U3MEHEHHE BHEIITHET0 MarHUTHOTO
nostst. [IpakTrdeckoe UCIOIb30BaHIE MarHETOKAIOpUIecKoro ddekra.

27. IloHsATHE MarHUTHOTO JOMEHA U JOMEHHOM CTPYKTYpbI. Teopus TOMEHHOMN
CTPYKTYpbI B MATHUTOYIOPSAOUEHHBIX KpHucTauiax no Jlannay u JluBmuiy.

28. Jlomennsle rpanuilpl bioxa. D¢ dexkTuBHas muprHa U S3HEPrusi 0J0XOBCKUX
JIOMEHHBIX I'PaHUIl AJI1 OJTHOOCHOTO MarHeTHKa.



