MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit dexepannu
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA BBICIIEX MATEMATUKA

OIAOBPEHO YMC UADOUT

[Iporoxon Ne 01/08/24-573.1

ot 30.08.2024 .
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
JUOOEPEHIIMAJIBHBIE U UHTET'PAJIBHBIE YPABHEHUA
Hanpasnenne moarotoBku [1] 14.05.02 AToMHBIE CTaHIIMH: TPOEKTUPOBAHUE,
(criennaabHOCTD) SKCIUTyaTalus 1 MH)KUHUPUHT
[2] 14.05.04 DnexTpoHUKa U aBTOMAaTHKa (PU3HUECKUX
YCTaHOBOK
[3] 14.05.01 SAnepHble peakTOpbl U MaTEPHAIIBI
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AHHOTANIUA

B nanHoM yuyeOHOM Kypce H3y4yaroTCs TEOPETUYECKHE W NPAKTUYECKHE BOIPOCHI U3
CIIEAYIOIUX Pa3/JeNIOB: YCTOMUMBOCTH 110 JIANyHOBY, ypaBHEHHUS B YAaCTHBIX IPOMU3BOJHBIX IEPBOIO
nopsiika, psaasl U uHTerpansl Oypbe, UHTErpaibHble ypaBHeHus Boabreppa u denrosibma, 3amava
[Irypma-JInyBuiis.

OcBoeHMe 3TOM TUCHUIUIMHBI SIBIsIeTCA 0a30il 711 M3ydeHUs MaTEeMaTHUYeCKUX M (PU3NYECKUX
KYPCOB, TaKUX Kak "YpaBHEHUS] MATEMAaTHIYECKON PU3HKH".

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

IlenssmMu ocBOeHMsI y4eOHOW IUCLMILIIMHBI COCTOUT B TOM, YTOOBI BBECTU CTYIEHTOB B KpPYyT
MOHATUH, MPEICTaBICHUA W METOJOB, MCIONB3YEeMBIX B 3a/a4ax HEUTPOHHON (u3uku U GU3UKU
peakTopoB, IMOATOTOBUTh MX K M3y4yeHUIO (U3MYECKOM TEOpuu peakTopoB, METOJOB
SKCIIEPUMEHTAIIBHOIO U PACYETHOI'O UCCIIEA0BAaHUS HEUTPOHHBIX IOJIEN U UX XapaKTEPUCTHUK.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

Pe3ynbrarhl ocBOEHUS JaHHOW y4eOHON JUCIHUILIMHBI TECHO CBSI3aHBI CO BCEMHU M3YYaeMbIMU B
JanbHeWIeM Kypcamu MareMaTuku. J[ns e€ u3ydeHus: HeOOXOAMMO BIAJETh pas[eiaMU BbICIIEH
MaTeMaThku «Marematudeckuil ananus (auddepeHranTbHoe U HHTETPaIbHOE HCUUCICHNE; PYHKIIUN
HECKOJIbKUX TIEPEMEHHBIX, PSAbl, KpaTHbIe WHTErpajbl, BEKTOPHBIA M TEH3OPHBIA aHAIU3)»,
«OOBIKHOBEeHHBIE TH(PepeHIInaTbHbIe ypaBHEeHUsD». OCBOCHHE Kypca SBIISICTCS HEOOXOIUMBIM IS
BCEX MOCIEAYIOINX (PU3NKO-MAaTEMAaTHYECKUX U TEXHUUECKUX KypcoB. JlaHHAsI IUCHUIUIMHA SIBJISIETCS
OCHOBOOOpa3yrolIel il HHXEHEPHO-TEXHUYECKOTO (€CTECTBEHHO-HAyYHOr0) 00pa30oBaHusl.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

Koa n HaumeHoBaHue Kon n HaumeHoBaHue HHAUKATOPA 10CTHKECHUS
KOMIIETEeHI[M U KOMIIETEHI[MH

VK-1[1, 2, 3] — Criocoben 3-VK-1[1, 2, 3] — 3HaTh: METO/IbI CHCTEMHOTO H
OCYILIECTBJISATh KPUTUUECKUN aHAIIN3 KPUTHYECKOTO aHAIN3a; METOJIUKH pa3pabOTKU CTpaTeruu
MPOOJIEMHBIX CUTYaIluii HA OCHOBE JIEHCTBUI JIJ1s BBISBIICHUS U PEIICHUSI TPOOJIEMHOMN CUTYaI[ul
CHCTEMHOTO TI0/1X0/1a, BeipabatbiBath | Y-YK-1[1, 2, 3] — YMeTh: NpUMEHSATH METOIBI CUCTEMHOTO
CTPATETuI0 IeUCTBUI MOJIX0JIa M KPUTUYECKOTO aHaIH3a MPOOIEMHBIX CUTYAIIHIA,

paszpabaThIBaTh CTPATETHIO IEHCTBUM, TPUHUMATD
KOHKPETHBIE PELICHHUs [l €€ peaau3aun

B-VK-1[1, 2, 3] — BnageTts: MeTOI0JIOTHEN CHCTEMHOTO U
KPUTUYECKOTO aHaJIM3a MPOOJIEMHBIX CUTYAIIH; METOJUKAMH
MIOCTaHOBKH LIEJIH, OTIPEJIeNIEHHUsI CIOCOO0B €€ TOCTHKEHHUS,
pa3paboTKu CTpaTeruii JecTBuit

YKE-1[1, 2, 3] — Ciocoben 3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHBIC 3aKOHBI
MCIIOJIb30BATh 3HAHHUS €CTECTBCHHOHAYYHBIX JUCITUILIHH, METO/IbI




C€CTCCTBCHHOHAYYHBIX JUCHUIIINH,
MNPUMCHATH MCTOJbI
MaATEMAaTHYCCKOI'O aHajIn3a u
MOZACIIMPOBAHUSA, TCOPETUUCCKOI'O U
OKCIICPUMCHTAJIBHOI'O UCCIICIOBAHUSA
B ITOCTABJICHHBIX 3aJJadax

MaTeMaTHYECKOTO aHAJIN3a U MOACTHPOBAHHUS,
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO HCCIIEeIOBAHNUS
V-VKE-1[1, 2, 3] — yMeTh: HCHOIB30BATH MATEMATHYCCKHUE
METO/bI B TEXHUYECKHUX MPUIIOKEHUSIX, PACCUUTHIBATD
OCHOBHBIC YHCIIOBBIE XapaKTEPUCTUKHU CITyYaHHBIX BEIIMYHH,
pemaTh OCHOBHBIC 33/1a4M MaTEMAaTUYECKON CTaTUCTUKH;
pemaTh TUIIOBBIC PACUCTHBIC 3a/1a41

B-YKE-1[1, 2, 3] — BnageTh: MeToJaMi MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICTIMPOBAHUS; METO/IaMU PEIICHUS 3a/1a4
aHaJM3a M pacyeTa XapakTepUCTUK (PU3MUECKUX CHCTEM,
OCHOBHBIMH IIPHEMaMHU 00pabOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX, METOJIaMH pabOThI ¢ MPUKIIATHBIMH TPOTPAMMHBIMA
POAYKTaMH

4. BOCIIMTATEJIbHBINA MIOTEHITAAJ JUCITATLIAHBI

HanpagJieHus/ueju BOCIMTAHUS

3anauu BocnuTaHus (KoOx)

HHTCJ’IJ’ICKTy&J’IBHOC BOCIIMTAaHUC

Co3znanue ycioBuii, o0ecreuynBaroIux,
(dbopMUpOBaHUE KYJIBTYpbl YMCTBEHHOr0 Tpyaa (B11)

HpO(l)eCCI/IOHaHBHOG U TPyAOBOC BOCIIUTAHUC COSI[aHI/Ie YCJIOBI/Iﬁ, 06CCHC‘II/IB8.IOH_[I/IX,

(dbopMupoBaHHE TITyOOKOTO TTOHUMAaHUS COMATBLHON
poiu npodeccuu, MO3UTUBHON U AKTUBHON YCTaHOBKHU
Ha [IEHHOCTH M30paHHON CIeUaIbHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHUS K MPO(HeCcCHOHATBHOM
JesiTeNIbHOCTH, TpyAy (B14)

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHHUIIJINHBI

Pa3nensl yueOHON AUCHMITIIMHBL, UX 00BEM, CPOKU U3y4eHUsS U (OPMBI KOHTPOJIS:
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4 Cemecmp
1 Yacts 1 1-8 16/24/0 25 K.p-8 3-VK-1,
V-VK-1,
B-YK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1
2 Yacts 2 9-15 | 14/21/0 25 K.p-15 3-VK-1,
V-VK-1,




B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

Umoeo 3a 4 Cemecmp 30/45/0 50

KonTtpoJbHbie 50 C) 3-VK-1,
Meponpusitust  3a 4 V-VK-1,
CemecTtp B-VK-1,
3-YKE-1,
V-VKE-1,
B-VKE-1

* — COKpallleHHOe HAaUMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MakcUMaJbHBIX OamioB qoikHa ObITh paBHa 100 3a cemecTp, BKIIOUas 3a4eT U

(wn) sx3ameH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3ACJIOB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

K.p KonTponbnas pabota

2 DK3aMeH

KAJIEHIAPHBIN IIAH

Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.

4 Cemecmp 30 45 0

1-8 Yacrs 1 16 24 0

1-4 Oco0ble TOYKH U MOJI0KEHUS PaBeoBecusi. Y CTOHYUBOCTh. | Bcero ayiuTopHbIX 4acoB

ITonsiTHe yCTONYMBOCTHU 1O JISAITyHOBY M aCUMITOTUYECKOU 8 | 12 [0

YCTOMYMBOCTH PELIEHUI CUCTEM OOBIKHOBEHHBIX Omnnaiin

nudepeHIMaTbHBIX YPaBHEHUH. Y CTOMYMBOCTD TIMHEWHON 0 0 0
crcTeMbl OOBIKHOBEHHBIX AU(PepeHInaTbHbIX YpaBHEHUH C
MOCTOSIHHBIMU KO3 dunnentamu. Kinaccudukanus touek
MTOKOSI OJTHOPOTHOM JTMHEMHON CHUCTEMBI IByX OOBIKHOBEHHBIX
Qg depeHInanbHbIX YPaBHEHUH ¢ TOCTOSIHHBIMU
kod(purnmentamu. McciaenoBanre Ha yCTOMUUBOCTD 110
nepomy npubnmwxkenuto. dynkuus JlsmyHosa. Mccnenoanue
Ha YCTOMYMBOCTH C MOMOIIBI0 (hyHKIIMU JIsmyHOBA.

5-8 IIpocreiimme ypaBHeHHsI B YACTHBIX IPOU3BOJIHBIX. Bcero aynuTopHBIX 4acoB

IlepBble HHTETpaJIBl CUCTEMBI OOBIKHOBEHHBIX 8 ’ 12 ’ 0

middepeHnanbHbIX ypaBHeHni. Kputepuil nepsoro Omnaiin

uHTerpaia. Oouwmii naTerpan. CymecTBoBaHHE 00IIETo 0 0 0
UHTErpana.

VYpaBHEHMSI B UaCTHBIX IPOU3BOIHBIX IEPBOIO MOPSIKA.
Jluneitnoe ogHopoaHOE MU depeHImanbHOe YpaBHEHUE B
YAaCTHBIX ITPOU3BOJIHBIX IIEPBOTO MOPSAKA U COOTBETCTBYIOLIAS
cucTeMa OObIKHOBEHHBIX T PepeHInanbHbIX YpaBHEHUN
xapakTepucTtuk. Ob1ee pemenue u 3aaa4a Kommn ams
JIMHEMTHOTO OJHOPOJIHOTO M KBa3WJIMHEHOTO

Qg QepeHIHaTbHOT0 YpaBHEHHs! B YACTHBIX MPOU3BOTHBIX




TNICPBOro nopsgaKa.

9-15

Yacte 2

14 21 0

9-11

HNuTerpanbubie ypaBHenus @pearosbsma u Bouabsteppsbl.
JIuHeitHbIe onepaTopsl B JTUHEMHOM HOPMUPOBAHHOM
npoctpancTBe. OrpaHndeHHbI oneparop. HenpepbslBHOCT
OrpaHUYEHHOro orneparopa. OLueHKa HOPMbI HHTETPAIbHOTO
oneparopa. JIuHelHbIe onepaTophl B €BKIMI0BOM
npoctpancTBe. CONpsKEHHBIN ONEpaTop B €BKINJOBOM
npoctpancTBe. CaMOCONPsKEHHBIE ONIEPATOPHI.
CyuiecTBoBaHHE ONIEPATOPA, CONMPSIKEHHOTO K NHTETPAITILHOMY
oreparopy ¢ HerpepbIBHBIM siapoM.Knaccudukanms
JIMHEHHBIX UHTETPAJIbHBIX YPABHEHUH. Y paBHEHUS
O®pearoasma 1 BonsTeppa nepBoro u BToporo poja. [lonarue
0 KOPPEKTHO U HEKOPPEKTHO IMOCTABJICHHBIX 33/1a4ax.
WrepupoBannsie sapa. CylecTBOBaHUE U €MHCTBEHHOCTh
peLIeHUsI UHTErPAIbHOTO ypaBHEHUsT PperojibMa BTOPOro
poJia Ipy MasbIX 3HAUYEHUSAX MapaMeTpa U UHTETPAJILHOTO
ypaBHeHUs BonbTeppa mpu m00bIX 3HAYSHUSIX TapaMeTpa.
[Ipunuun cxatsix oToOpaykeHuil. IHTerpanbHble ypaBHEHUS
@®penrosibMa BTOPOro poja C BIPOKIEHHBIM SPOM,
SKBHUBAJIEHTHOCTb TAKOT'O MHTETPAJILHOTO YPAaBHEHUSI CUCTEME
TUHENHBIX anreOpanyecKux ypaBHEHHH. AJbTepHATHBA
O®penronbma. 3agaua Lltypma-JlnyBuimis. DKBUBAJICHTHOCTD
3anaun Ltypma-JInyBuUiias ofHOPOIHOMY UHTETPAIIbHOMY
ypaBHeHH0. CBOHCTBAa COOCTBEHHBIX YMCET M COOCTBEHHBIX
¢bynkuunit 3agaun Ltypma - JInysuuis. Teopema CtexnoBa o
Pa3I0KUMOCTHU IO COOCTBEHHBIM QyHKIMIM 3a1a4u [ITypma-
JInyBusis. Y cioBre NOJIOKUTENBHOCTH CIIEKTPa 3a7a4n
[Itypma-JInyBuiis.

Bcero ayuTopHBIX 4acoB

6 |9 [0

Ownnaiig

0 0 0

12-14

Pansl n unrerpan ®@ypoe.

Mertpudeckue 1 TMHENHbIE HOPMUPOBAHHBIEC TPOCTPAHCTBA.
[TomHOE MeTpHuueckoe 1 OaHaxoBO mpocTpaHcTBO. [ToaHOTA
npoctpaHcTa . [[pumMepsl HENOIHBIX JTUHEUHBIX
HOPMHUPOBAHHBIX ITPOCTPAHCTB. 3AMKHYTBIE CUCTEMBI B
JIMHEWHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX. EBKIMI0BO
IIPOCTPAHCTBO U TMILOEPTOBO MPOCTPAHCTBO. Psyibl Dypbe 1o
OPTOTOHAJILHBIM U OPTOHOPMHUPOBAHHBIM CHCTEMAM.
Optoronanuzanus no HIMuary. MuHuMaibHOE CBOHCTBO
koa¢ppunnentoB ypre. Hepasencrro beccens. PaBenctso
ITapceBans. Kpurepuii moaHOTH 1 0a3UCHOCTH
OPTOHOPMHUPOBAHHOM CUCTEMBI. MeTOJ CpeaHUX
apupmernueckux (meron deiiepa) cymmupyeMocTi
TpuroHoMerpuueckux psaaoB @ypee. Teopema Deliepa.
Teopema Beiiepiutpacca 0 paBHOMEPHOM NPHUOIMKEHUH
HENPEepBIBHBIX PYHKIMU alNreOpandecKuMu 1
TPUTOHOMETPUYECKUMH MHOIOYJIEHAaMU. ba3uCHOCTL CUCTEMBI
U CUCTEeMbI B npocTpaHcTBe . KoMruiekcHas ¢popma
TpUTOHOMETpUYECKOro psna Oypbe. ba3uCHOCTL CUCTEMBI B
npoctpancTBe . CBOMCTBA COOCTBEHHBIX YHCEIL,
XapaKTePUCTHUUYECKUX YHCENl M COOCTBEHHBIX (DYHKIIHMA
CaMOCOIIPSKEHHOTO MHTErPAIILHOTO OIEPATOpA.
MaxkcuMasbHasi CHCTEMA XapaKTEPUCTHUUECKUX YUCEN U

Bcero AYJAUTOPHBIX YaCOB

6 |9 |0
Ownnaitg
0 0 0




COOTBETCTBYIOIAs OPTOHOPMHUPOBAHHAS CHCTEMA
cobctBeHHBIX (QyHKIMH. MHTerpan @ypee. JocTtaTounbie
yCJI0BHA npeAcTaBieHus GyHKIuu uHTerpanom dypoe.

15

IIpeoOpa3oBanne dypne. Bcero aynutopHsIx 4acoB
[IpeoOpazoBanue Dyphe U €ro MPOCTEHIIINE CBOMCTBA. 2 |3 |0
Kocunyc-npeodpazoanue Oypre u cuHyc-npeoOpa3oBaHue Omnnaitn

®ypre. Juddepennmanbabie CBONCTBA OpUTHHANA U 0 0 0

n300paxkeHus i npeodpasoBanus Oypre. DeMEHThI TEOPUU
0000ménHbIX QyHKIME. HeoaHOpoaHbIE HHTETPATbHBIC
ypaBHeHus Ppenroabma BTOPOro poJa ¢ HEPEPhIBHBIM
CUMMETPUYHBIM siipoM. Teopema ['mnsbepra-IlImuara o
pasnoxxeHuu ucTokooOpasHoi Gpynkuuu. @opmyisl lMuara
JUIsl peLIEHUs] HEOAHOPOAHOIO HHTETPAJIBHOTO YPABHEHUS
@pearonbsma BTOPOro poAa ¢ CUMMETPUYHBIM SIPOM.
Kpaessle 3anaun. @ynkuus ['puHa 1TuHEHHON KpaeBoy 3a1a4H,
e€ CylLleCTBOBaHHUE U eIMHCTBEHHOCTh. Teopema ['unpbepTa o
pelIeHNH KpaeBoi 3a1auu ¢ nomolpio GyHkuu I'puna.

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMU

BM Buneo-marepraisl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUabl
ncC MHTEepaKTUBHBIN CAUT

TEMBI [TPAKTUYECKUX 3AHATUI

Heneau

Tembl 3ansaTuii / Conepxxanue

4 Cemecmp

1-3

DJIeMEeHTbI TEOPUH YCTOHYNBOCTH
Oco6sie Touku cuctem OIY. YcroitunBocTs Touek mokost cucrem OJ1Y. YcroitunBocTh
pewmeHnii cucrem OJ1Y.

YpaBHeHHsI B YACTHBIX IIPOU3BOJIHBIX IIEPBOr0 MOPsAKA
Henunelinble cucremel O/1Y. [lepBble HHTETpaIbI.

Pans1 dypobe

Paznoxenue ¢pyHkuuii B TpuroHomerpudeckue psaasl dypre. Paznoxenue GyHKUUN B bl
@ypbe Ha TPOU3BOIBHOM MHTEPBAJIE.

Henonnsie psaael @ypoe. B kaxa0M puMepe UCCIIeI0BaTh XapakTep CXOAUMOCTH psija
®ypoe. CpoiicTBa psanoB Dypee.

KomnniekcHas gpopma psga Dypoe.

HNurerpaa ®@ypoe
Wnterpan @ypse. [Ipeodpazosanue Dypee.

10-13

HNHTerpajbHble ypaBHEHUSs
WHTerpanbHble ypaBHEHUS C BBIPOXKIECHHBIM s1poM. CBeJIeHNE UHTETPAILHOTO YPaBHEHUS
Kk 3agaude [lIrypma - JInyBusis.




CBs3b MeX 1y TUHEHHBIMU AU epeHInanbHBIMUA YPAaBHEHUSMU U HHTETPATbHBIMH
ypaBHeHHAMH. [TocTpoeHnE PEe30IbBEHTEI

JUIsL UHTETPAJIbHOTO YpaBHEHMs. Pelllenre HHTErpaibHOr0 YpaBHEHHUS C IOMOILBIO
pe3osbBeHTHl. HeoqHOpogHbIE CUMMETPUYHBIE

ypaBHeHus. AnbrepHaTiBa @pearonsma. [Ipumenenne npeodpasoBanust Pypre K peleHuto
MHTETrPaJIbHBIX YPABHEHUM.

14-15 | ®yukuus 'puna

IToctpoenue ¢pynkuuu I'puHa 1151 0OBIKHOBEHHBIX 1M (depeHIaIbHbIX YPABHEHUI.
[Tpumenenne ¢pynkuuu I'prHa K peLICHNIO KPaeBbIX

3agad. 3agaya [llrypma JlnyBumis.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipu peanuzanuu nporpaMMmbl JUCHUIUIMHBI HCHOJB3YIOTCS pa3jiMuHble 00pa3oBaTeIbHbIC
TEXHOJIOTUM — BO BpeMs ayJUTOPHBIX 3aHATHHA OHU NMPOBOAATCSA B (hopMe JIeKUUH U MPaKTHYECKUX
(cemuHapckux) 3aHATHH. [l KOHTPOJIS YCBOEHMS CTYJIEHTOM pa3JelioB JJTAHHOI'O Kypca ILIHUPOKO
HCHOJIb3YIOTCS TECTOBBIE TEXHOJIOIMH KOTOPBIE MO3BOJISIOT CYAUTh 00 YCBOCHUU CTYIEHTOM JaHHOI'O
Kkypca. CamocTosiTenpHas paboTa CTYyJEHTOB HOApPa3yMeBaeT MOJ coOoi MpopaboTKy JEKIIMOHHOIO
MaTepuanga ¢ HCHOJb30BAHUEM PEKOMEHIYEMOW JIMTEPAaTypbl AJIA NMOATrOTOBKH. lIpeanonaraercs
HCIIOJIb30BAaHNE COBPEMEHHBIX OOpa30BaTENbHBIX TEXHOJOTUN: KOMIbIOTEpHAs pacChLIKa 3aJaHuid
JeKUUi U pa300p OMOPHBIX MPAKTUYECKUX 3a/1ad.

7. ®OHJI OHEHOYHbIX CPEIACTB

DoHJ OLIEHOYHBIX CpeACTB IO JUCHUIIIINHC obecreynBaeT IMPOBEPKY OCBOCHUS IIAHUPYCMbBIX
pPE3YyIbTAaTOB o6yquI/151 (KOMHGTGHHHI’I n Hux I/IHI[I/IKaTOpOB) MmoCcpeaACTBOM MepOHpHHTI/Iﬁ TEKYLICTO,
pY6e)I(HOFO U MIPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHEC.

CBs3b MCKOAY CI)OpMI/IpyeMLIMI/I KOMIICTCHIIUAMHA U Q)OpMaMI/I KOHTpPOJIA HUX OCBOCHHUA
MMpeaACTaBJICHA B CJ'ICIIYIOIJ_Ieﬁ Ta6n1/1ue:

Komnerenuus NHaukaTopbl 0CBOEHHUS ATTeCTallMOHHOE MEepPONpHUsiTHE
(KIl 1)
YK-1 3-VK-1 9, k.p-8, k.p-15
V-VK-1 3, k.p-8, k.p-15
B-VK-1 9, k.p-8, k.p-15
YKE-1 3-VKE-1 3, k.p-8, k.p-15
Y-VKE-1 3, k.p-8, k.p-15
B-YKE-1 9, K.p-8, k.p-15

Ikaabl oeHKU 00pa30BaTeIbHBIX JOCTHKEHH

[IIkama KaXA0ro KOHTPOJIBHOI'O MEPOIPHUATHS JIEXKHUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIOYMTENIbHO. MToroBast arrectanus o AMCUUIUIMHE oleHuBaercs no 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co0oil cymmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILEro ¥ MpOMEKYTOYHOTO KOHTPOJIS.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOMIEH IIKATIOM:




Cymma OneHnka no 4-x 0a/VILHOH IIKaJIe OT1MeTKa 0 3a4eTe Onenka
0aJ1J10B ECTS
90-100 5 — «omauuno» A
85-89 B
75-84 4 — «xopouio C
70-74 «3aumenoy
D
65-69 3 — «yooenemeo
60-64 y DPUMETLHOY E
Hike 60 2 — «Hey0081emeopUmebHO» «He 3aUMeHO) F

OrneHka «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY M ITPOYHOMY OCBOCHMIO MaTepualla IporpaMMsl
00y4aroImumMcsi, KOTOPbI MOCIEI0BATENIbHO, YeTKO M JIOTHYECKH CTPOMHO H3JIaraeT CBOU OTBETHI,
YMEET TECHO YBSA3BIBATh TEOPHIO C MPAKTHUKOW, HCIOIB3YET B OTBETAX MaTepHalibl MOHOTpaduyecKon
JIUTEPaTypHl.

OneHka «XOpolIo» COOTBETCTBYET TBEPAbIM 3HAHHUSAM MarepHuaja O0y4arolMMcsl, KOTOPBIN
I'PaMOTHO U, 110 CYIIECTBY, U3J1aracT CBOU OTBETHI, HE JONYCKas CYLIECTBEHHBIX HETOYHOCTEM.

OneHka «yJIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHUS MaTepuaa
o0yJaromuMmcsi, Tpu KOTOPOM OCBOEH OCHOBHOW MarepHaj, HO HE YCBOEHBI €ro JETald, B OTBETAX
MPUCYTCTBYIOT HETOYHOCTH, HEIOCTaTOYHO NpPaBWIbHBIE (DOPMYTHUPOBKH, HAPYIICHHUS JIOTUYECKON
MIOCJIE/I0BATEIbHOCTH.

OTMeTKa «3a4T€HO» COOTBETCTBYET, KAK MUHHMYM, 0a30BOMY YPOBHIO OCBOCHHS MaTepHalia
IpOrpaMMbl, TpPU KOTOPOM OOyYarOMMKCS BIIAAEET HEOOXOJUMBIMH 3HAHUSAMH, YMEHHSIMH U
HAaBBIKAMM, YMEET NPUMEHATh TEOPETHUYECKUE ITOJIOKEHUS JUIS PEIICHUS TUIIOBBIX NPAKTHYECKUX
3a7ad4.

OlLIeHKY «HEYIOBJIETBOPUTEIHHO» / OTMETKY «HE 3aUTE€HO» MOJy4aeT O0YyJarOIIHIICs, KOTOPBIi
He 3HaeT 3HAYUTEILHON YacTH Marcpuraia nporpaMmabl, JOITYCKACT B OTBECTAX CYIICCTBCHHLIC OHII/I6KI/I,
HE BBIMOJHUI BCE O0s3aTeNbHbIE 3aJaHMs], MPEIyCMOTPEeHHbIe mporpamMmoir. Kak mpaBuiio, Takue
oOydJaroruecs: He MOTYT IIPOJIOJDKUTE 00ydeHHe 0€3 TOTOTHUTEIBHBIX 3aHATHM.

8.  YUEBHO-METOJIMYECKOE M TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUTIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. D1 C89 MnurerpanpHble ypaBHeHuss Openronsma u Bonbreppa, kpaeBble 3a1au U METObI X
peuienus : yuebHo-meToauueckoe nocooue, llepcriokona O.B., Cymun E.B., [llepctiokos B.b.,
Mocksa: HUSY MUDU, 2016

2.517.9 MO91 Jlunelinbple HHTErpaIbHBIE YPABHEHMS | METOAMUECKHE peKoMeHaauu, ['opsues A 1,
Myctana C.B., Mocksa: HUAY MU®U, 2010

3. DU O-75 OcuoBbl MaTematnueckoro againusa Y. II OcHOBBEI MaTeMaTHUYECKOTO aHaau3a: B 2-x 4.
Yacte 11, , : , 2022



4. 91 C18 COopHUK JOMANTHUX 3aJaHUHN TI0 TEOPUH YCTOMYMBOCTH 110 JISTTYHOBY pelIeHHi
0OBIKHOBEHHBIX AU depeHnnanbubIx ypaBHeHui u cucreM : , CannakoB E.b., T'opaees FO.H.,
Mocksa: HUSTY MUDU, 2017

JNOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 517 C18 Meroapl peiienus 3aaad 1no teme "MHTerpajibHble YpaBHEHUSI, KPA€BbIC U CIIEKTPaIbHbIC
3amaun” : yueOHo-Meroamdeckoe nocoodue, Canmakon E.b., [Ipoctokumun B.M., I'opaees 10.H.,
Mocksa: HUSAY MUDU, 2012

2. DU U 15 Ipaktuueckuit kypc nudpepeHIralIbHBIX YpaBHEHUH U MaTeMaTHIECKOTO
MonenupoBanus. Kinaccuueckue u HoBble MeTO/1bl. HenmuHeitHble MaTeMaTHuyecKue MOJIEIH.
CumMMeTpHs ¥ IPUHIIUITEI HHBAPUAHTHOCTH : yuyebHoe nocodbue, Moparumos H. X., Mocksa:
®usmataut, 2012

[MTPOI'PAMMHOE OBECITEYEHUE:

CrenmanpHOE porpaMMHOE oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCHUIINHDBI

CrennanbHOE MaTepUATbHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JIUIA CTYAEHTOB

1. MeToauueckne peKOMEHIalluU AJIs1 yCBOEHUSI TEOPETUUECKOTO Kypca

1.1. OcHoBHOIl 1enpl0 OOyuYeHHs] CTYAEHTOB MaTeMaTWYeCKHM JUCLMIUIMHAM SBISETCS
pa3BUTHE JIOTHYECKOIO W AJITOPUTMUYECKOTO MBILIUICHUS, MOBBILIEHHE YPOBHS MAaTeMaTU4YeCKOU
KYJIBTYpBbl, PA3BUTHE HaBBIKOB CAMOCTOSATEIbHOM pabOTHI.

Jns noctumxeHus 1enel oOydeHHsl mporpaMMa Kypca M CEMECTpPOBBIM KaJleHJIApHBIM IUlaH
COCTAaBJICHBI TaK, YTO TCMbI IMPAKTUYCCKUX 3aHATHI CIICOYIOT 3a TEMaMH J'I@KI.[I/IfI, N OHU JOCTYITHBI
KaKJIOMY CTYyJIEHTy Ha caiTe yHuBepcuTera. UTOOBI XOPOIIO MOATOTOBHTHCS K CEMHUHAPCKOMY
3aHATHIO, HEOOXOAUMO, IIPEXKIE BCEro, MpopadboTaTh JEKIMOHHbIN MaTepuai. [ sToro o0s3aTeabHO
HaJ0 KOHCIIEKTHPOBAaTh YYEOHHK, HEMOHSTHBIE BOMPOCHl HY)KHO pa3bsACHATH Yy IpenojaBatend. [Ipu
popaboTKe MaTepHasa MoJIe3HO IMOJIb30BaThC PA3HBIMH YU€OHMKAMHU, M €CJIM KOHCIIEKT BEAETCS 10
BCEM TEeMaM [JUCHMIUIMHBI, TO TPU IOJATOTOBKE K HTOIOBOMY KOHTPOJIO JOCTaTO4YHO Oyner
COOCTBEHHOT'O KOHCIIEKTA.

[Tocne Toro, kak Bbl Hayuuiauch AaBaTh ompesencHus, GOpMyIHpOBaTh aKCUOMBI, JIEMMBI U
TeOpeMbl (MaTEMaTHUYECKU MPAaBWIBHO U IPaMMAaTHYECKH BEPHO), MOKHO CUMTATh W3Y4YEHHE JaHHOTO
paznena 3akoH4YeHHbIM. Huuero, BkITtouyas BakKHeHIIMe BBIBOJIBI, ONpeneiaeHus] 1 GOPMYITUPOBKH, HE



HaJ0 Y4YUTh HAW3YyCTh, TeM OoOJiee JOoKa3aTelbCTBAa pPa3HbIX YyTBepxkAeHuil. [Ipu HeoOxomumocTu
MOHSATHIN U 3aKPEIJICHHBIM MaTepral Bbl CMOXETE JIETKO BCIIOMHHT.

1.2. MeTonnueckre peKOMEH IalluU JIJIsl TOJITOTOBKHU K MPAKTUYECKUM 3aHATUSIM

Ha cemmnapax, kak IpaBHJIO, pacCMAaTPUBAIOTCS BOIPOCH U 33Jau, JAIOIINE BO3MOKHOCTb
6oee ri1y0oKo MOCTUYb U3ydaeMblil pazzen Kypca. Bo BpeMsi ceMUHapCKuX 3aHATUI ydaT MPaBHIIbHO
CTaBUTH M pellaTh 33Ja4u, a TAaK)Ke aHATM3UpOBaTh UX peuieHusd. [1lo Teme, nmpoliieHHON Ha ceMUHape,
JAloTCs 3a7aud I CaMOCTOSITENIbHOM paboThl. YCBOGHHE TEMbl BO MHOIOM 3aBHCHUT OT
OCMBICIIEHHOTO BBIITOJIHEHUSI CAMOCTOSITENIbHOM pabOThI.

[Tpu pemeHnn 3a1a4 MPEX]IE BCETO HEOOXOIMMO XOPOIIO BHUKHYTh B CYTh 3aJlaHHsI, 3aIIACaTh
KpaTko ee ycioBue. Eciau mo3Bossier xapakTep 3aaa4um, 00s3aTeNbHO ClIENaTh PUCYHOK, MOSICHSIOIIUI
ee CyIIHOCTh. 3a pelKUM HCKIIOUCHHEM, KaKJas 3a/ada JOoJDKHA OBbITh CHayaja pelieHa B oOuiem
BUJIC, T.€. B OyKBEHHBIX 0003HAYCHHSIX.

Pemenne 3amaun npuHeceT HAaHOONBIIYIO MOJIB3Y TOJIBKO B TOM CiIydae, KOTJa 00yJaromuiics
PELINUT ee caMOCTOATeNbHO. PemnTh 3amauy 0e3 MOMOIIM YacTo He BCerja yAaercs, HO TeM He MEHee
MIOTIBITKY HAWTH pelIeHNne Pa3BUBAIOT MBIIIJICHHE U YKPEIUJISIOT BOJIIO.

2. [IpaBa 1 00s13aHHOCTH CTYACHTA YHHUBEPCUTETA:

2.1. CTyneHT uMeer Ipaso:

1) Ha moJlydYeHUE OTBETOB HAa WHTEPECYIOIIME €ro BOIPOCHI 10 W3y4aeMOH JHCIHILINHE OT
MperoaaBaTelis, BEAYIIETO 3aHATHS;

2) Ha KOHCYJBTAIMIO 1O TEOPUM HW3Yy4aeMOHN JHMCUMUIUIMHBI B TEYCHUE CEMECTpa U Tepes
IK3aMEHOM.

2.2. CtyneHT o6s13aH:

1) perymspHo mocemath JEKIMH WM CEMHUHAphl, paboTaTh Ha MPAKTHUYECKUX 3aHATHUSX,
BBITIONTHSATH BCE TEKYIIHE CAMOCTOSATEIbHBIE pa0OTHI MO U3y4aeMOil TUCIUTUIMHE;

2) NPOMTH aTTECTAILMIO TIO BCEM pa3ziesiaM JaHHOMW JUCIUIUINHBL

3) B KOHIIE CceMecTpa CJaTh TEOPETUYCCKUH DK3aMEH WM 3a4eT 10 COOTBETCTBYIOIIECH
JTUCITUTUTAHE.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUA JIJIS1 TPENTIOJABATEJIENA

1. OcHOBHBIE PUHIMIIBI 00yUEHHS] MAaTEMATHYECKUM AUCHUILIMHAM

1.1. OcHOBHas 1enb OOY4YEHHUs — HAyYUTh CTYJEHTOB JIOTUYECKH MBICIUTD; MMO3HAKOMHUTH C
aKCMOMaMM B MaTe€MaTHKe U METOJaMHU JI0Ka3aTEeNIbCTBA PA3jIU4YHOIO POJA YTBEPXKIACHUHN; HAYYUTh
IPUMEHSTH MOJyYeHHbIE TEOPETUYECKHE 3HAHUS K PEIICHUI0 MaTeMaTUYecKuX M (pu3nyeckux 3amad.
Takxe cTyAeHTBI JOJDKHBI OBJIA/IETh METOJAMHU PEUICHUS, IUIAHUPOBAHMS, MOJEIUPOBAHMS, aHAJIN3A,
CHHTE3a B MaTeMaTHKe Ul UCIIOJIb30BAHUS UX B JalbHEWIeH NpopecCHOHaIbHON AesITENbHOCTH.

1.2. BocnurarenbHas 1enb oOydeHus — (opMupoBaHHE HANpaBICHHOCTH M HHTEpeca K
MOCTHXKEHUIO y4yeOHoro matepuana. HeoOxomumo pa3BuBaTh B CTyJIEHTaxX BOJIEBbIE KadecTBa U
TpyAomo0ue, CTpeMIIEHHE K CaMOCOBEPIIEHCTBOBAHHUIO.

1.3. O0yuenue He T0JKHO ObITh MaccuBHBIM. [IpenosaBaTens T0MKEH MHTEPECOBATHCSA, KaK y
CTY/IGHTOB MPOJBHUTaeTCs pElICHHE IOCTABICHHBIX 3a7ay, U, IpU HEOOXOIUMOCTH, OPraHHU30BaTh
pa3bop Hanbosiee TPYAHBIX U3 HUX.



1.4. Heo6xoaumo cTtpouth oOydeHHE TakK, 4TOOBI B OBJQJICHHH MaTEpHAJIOM OCHOBHYIO POJb
urpajia namsTh JIOTHUECKasi, a He (hopManbHas. 3alOMUHAHKUE JTOJDKHO JIOCTUTATHCS depe3 TIyOokoe
IIOHUMAaHUE, a HE YePe3 «3YOPExKKy».

1.5. Baxknslii (pakTop yCIEMIHOCTH 00Y4YeHHUsI — B3aUMOOTHOILICHHS MEX/y MPENoaBaTeieM
CTY/ICHTaMH Ha OCHOBE YBXXCHHS U T0OpOXKenaTeIbHON TpeOOBATEIbHOCTH.

1.6. HeoOxoauM peryssipHbIii KOHTPOJIb 32 pabOTOM CTYJACHTOB, MPOBEPKA KOHCIICKTA JICKITUH.

2. Meroauyeckue peKOMEeHIalUH IPEToJaBaTessIM, YUTAIOLINM JICKLIIUH

2.1. Jlekuusi — yCTHOE MOCIIEAOBATEIBHOE M3JIOKEHHE U3y4aeMOro MaTepHaia, COCTOsIIee U3
CBSI3aHHBIX MEX]y COOOI 4acTel: BCTYIJICHUE, BBOIHASL YaCTh, OCHOBHASI YaCTh, 3aKJIFOUCHHE.

[pu ureHnn JeKUUil HEOOXOAUMO MPUACPKUBATHCS KAJICHIAPHOTO TUIaHa, pa3paboTaHHOTO Ha
Kadeape Mo JaHHOW AUCIUTUINHE.

2.2. JlekTop IOJIKEH OTCIIEKUBATh XOJ IPOBENCHUS IPAKTUUYECKUX 3aHATUN IO JIaHHOU
JAUCLHUILTIHE, TPOBOJUTH KOPPEKIIHUIO IJIaHA CEMUHAPCKUX 3aHATHI MO YUTAEMOMY KypCY, YTOOBI T
HPEroIaBaTed, KOTOPbIe BEAYT MPAaKTHYCCKUE 3aHATHsS B IPYIIAX JAHHOIO MOTOKA 3HAIM, KaKHe
TEMbI IIPOYUTAHBI, & KAKUE Sl HEeT.

3. MeTOZII/IqGCKI/IC PEKOMCHAAH MMPCTIOAABATCIIAM, YU TAOIIUM JICKIIMU BIICPBLIC

3.1. Ilpomecc MOATOTOBKY JIEKIIMU CIIEyeT HayaTh C IMOJ00pa MaTepuana, aajee HeoOX0auMO
MOATOTOBUTh IUJIAH M KOHCHEKT JIEKIMH, a 3aTeéM CaMOCTOSTEIbHO TpojaeNaTh HeoOXO0IuMbIe
MaTEMAaTHUYCCKHUC BBIKJIAAKH. HaKaHYHe JHSA 3aHSATUN HaaoO IMOBTOPUTH HOIIFOTOBHGHHLIﬁ J'IGKIIHOHHI)IIZ
MaTepHall, a Cpasy Moclie 3aBEpIICHUS 3aHATHS — HA4aTh TOTOBUTHCS K CIICAYIOIIEMY.

3.2. XKenarenbHO MPHUICPKHUBATHCS CICHYIOIICH TEXHUKHU YTCHHS JICKIMU. B Havane JeKiuu
HAJI0 aKTyaJIM3upOBaTh B MaMSTH CIylIaTeJed MPOHJICHHBIA MaTepual, 3aTeM JaTh KpaTKhii 0030p
MaTepuasa IpeaCTOAIETO 3aHITUs. UnTas NeKIni0, HY>KHO Bce BpeMs 3a00TUTHCS O TOM, YTOOBI peub
ObUTa BBIPA3UTENILHOMN, BBIAEPKAHHOW B JWHAMHUYHOM TEMIIE, HO TMPH 3TOM COJeprKaia May3bl H
aKIICHTHl HAa BaXHBIX acmekTtax Tembl. [IpW wu3M0KeHHH y4eOHOro Marepuansa HeoOXO0IUMO
HCIIOJIB30BATh MPUHIUIT HATJIAAHOCTH JIA oOJreryeHust BOCIIpHUATUA I/IH(bOpMaHI/II/I CTyYACHTaMMU.

3.3. Jlekuuu OJKHBI OBITH 3MOLMOHANIBHO OKpalleHHbIMU. Hano craparbcs moauepkuBaTh
JIOTUKY paCCY)K)IeHI/Iﬁ IIpru AJ0Ka3aTCJIbCTBAX TEX WM HHBIX YTBep)K)ICHI/If/'I, npuydas CTYACHTOB K
JIOTUYECKOMY MBINUIeHHUO. JIGKTOp JOJDKEeH M3maraTh y4yeOHbBIH MaTepual MociefoBaTelbHO, CTPOro
MIPHUAEPKUBASICH TJIAHA.

3.4. HeobGxoaumo pa3bsCHUTH CTYACHTaM, YTO JIEKIUS MU Y4eOHUK He IyOIupyroT, a
JOMONHSAIOT Apyr napyra. CTyneHTaM HEOOXOAMMO IIOJNb30BAaThCcsl yYEOHMKAMU TMPH OCBOCHUH
y4eOHOTr0 MaTepuasa JUCIUILUIUHEIL.

4. Mertoanyeckne peKOMEHJAllMY ITPENO01aBaTelsAM, BEAYIIUM PAKTUYECKNE 3aHATUS

4.1. CemunHapsl — rpynnoBas (popma 3aHsATHI IPU aKTUBHOM Y4aCTUU CTYAEHTOB Ul TPOBEPKU
3HaHUM.

4.2. CemuHapcKue 3aHATHSI IPOBOJATCS COIVIACHO IIJIaHY AUCLMUIUINHEI.

4.3. OcHOBHasg 3ajaya IPeNoAaBaTesii COCTOMT B TOM, YTOOBI CTYJICHT pETyJspHO H
MHTEHCUBHO padoTal Ha/l TeOpHel U BBIIOIHSII CAMOCTOSITEIbHBIE paOOTHI.

4.4. B Havasne 3aHATHS HaJ0 OCYILECTBISATh KOHTPOJb BBHIIOJHEHHUS! CAMOCTOSTENBHON paboThI
CTYIEHTaMHM, 4TOObI MOHITh, HACKOJIBKO TPYIHON OHa OblJa M KaK YCBOEH MpPEIbIAyIIUi MaTepuall.
ITpu HEOOXOAMMOCTH HYKHO pa300paTh HauOOJIEE TPYIHBIE 33a4l COBMECTHO.



4.5. Kaxnaplii mnpenogaBaresib JOJDKEH COTJIACOBBIBATH C JIEKTOPOM JaTy MPOBEICHUS
HUTOIr'OBOI'O KOHTpOHSI. Pe3y.HBTaTBI BBITIOJTHCHU A KOHTpOJIBHBIX pa60T JOJIPDKHBI 6BITL O6’b$IBJIeHLI
CTy,Z[eHTaM, a TaKXKEC ITIOKa3aHbl CaMU paGOTbI nu OGBHCHGHBI TC OIJ_II/I6KI/I, KOTOprG OHHU ,Z[OHyCTI/IJII/I.

4.6. Kaxnplii mpenojaBatesib 00s13aH CBOEBPEMEHHO IOJIaBaTh CBEACHHUS O IMOCEIIAeMOCTH
IIPAKTUYECKUX 3aHATUM M O pe3ynbTaTax IIPOBOJMMOIO KOHTPOJIA 3HAHUM B CHCTEME Ha CalTe
eis.mephi.ru.

ABTOpP(BI):

NBanoBa TarbsiHa MuxaiiioBHa, K.(.-M.H., JOLIEHT

JleonoB Anekcannp CepreeBud, 1.¢.-M.H., mpodeccop



