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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Kunernueckue ypaBHEHUS
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa aHaaM3a CUCTEM U PELICHUN

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocraBui: B.B. Benensinun, 1-p ¢us.-Mar. Hayk, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl ananusa cucreM u pemenuii 03.02.2025



AHHOTANMA

Kypc 3HakoMuT mnosb3oBaresieid ¢ OCHOBHBIMM KUHETHYECKHUMHU METOAAMHU MJis aHadu3a XUMUYECKUX U
(ha30BBIX TIpEBpaIlleHU B MaKpPOCKOIIMUYECKUX CUCTeMaxX. Ha OCHOBe MOJyYCHHBIX 3HAHUH OHM OCBAaWBaIOT
BO3MOXXHOCTh COCTaBIIATh KHHETUYECKHE MOJIEH IPOIECCOB B MHOTOKOMIIOHEHTHBIX, MHOTO(ha3HBIX
CHUCTeMax M pelllaTh COOTBETCTBYIOIIHME 33aJaul aHAIUTUYECKMMHU M YHCIEHHBIMH METOJaMH, PAacliO3HaBaTh
OCOOEHHOCTH KWHETHUKUA TEeTePOTCHHBIX TMPOIECCOB, OMpPENeiaTh JHMHTHPYIOIIUE cTagud. Hacrosmas
y4eOHasi TUCIUILTMHA JIaeT TOJb30BaTeNsiM 3HAHMsI B OOJIACTH OCHOBHBIX 3aKOHOB M IOHSITUH KHHETHKH,
3HAKOMUT C OCHOBHBIMH 3KCIEPUMEHTAIBHBIMUA U TEOPETUUCCKUMU MOIXOAAMHU K OMUCAHUI0 KUHETUYECKUX
MIPOLIECCOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- OCBOCHHE CTy/leHTaMH (pyH/ITaMEHTaIbHBIX 3HAHUH B 00IACTH ONTHUMAIILHOTO YIIPABICHUSI CIIOKHBIMU
JTUHAMUYECKUMHU CHCTEMaMU, IMOBEJCHIE KOTOPHIX OMHCHIBaeTCs nuddepeHmanbHpIMA YpaBHEHUSIMHU
C YaCTHBIMH MPOU3BOTHBIMH, a TAK)KE O3HAKOMIICHHE C 00JaCTAMHU MPAKTHUYECKOTO MPUMEHEHUS ITUX
3HAHUIL.

33]13‘[1/[ JAUCHUIIINHBI

- (I)OpMI/IPOBaHI/Ie Y CTYACHTOB 0a30BBLIX 3HAHUKW B OOJACTH ONTHUMAJIBHOTO YOpaBJICHUA CIIOXXHBIMU
JUHAMHWYCCKHUMHU CUCTCEMAaMU,

- TpUOOpeTeHHE CTYICHTAMH HABBIKOB ITOCTAHOBKM 3aJad ONTUMH3AIMH, BO3HUKAIONIUX B
MaTeMaTH4ecKkon (pusmke;

- OBJIQICHUC CTYACHTAMU AHAJIMTUYCCKUMHU U YUCIICHHBIMHU MCTOAAaMU PCHICHUA MPUKIAJIHBIX 3aaaq
OIITUMHU3AIIMU CIIOXKHBIX CUCTCM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-2.1 ®opmynupyer B pamMkKax 0003HAUEHHOH MPOOIEMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeTbHOCTH U IUIAHUPOBATh IMOCIICAOBATEIbHOCTh LIAroB
10 JOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IUIaH-TpapuK pealn3alud OpoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITTOJTHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CriocoOeH opraHu30BaTh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yJabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (OpMEe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-1.1 3Haer W cmocoOeH — HCIOJIL30BaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJBI
WCCIeOBaHUN B 007acTH TPUKIAAHOW MaTeMAaTUKH W
nHPOpPMATUKN

OIIK-1 Cnocob6en pemars akryanbhbie 3aqaqn  |OIIK-1.2 CrocobeH 0600mark ¥ KpUTHYECKH OIICHWUBATh
(yHIaMEHTAIBHON M MPUKIIAJHON MAaTeMaTHKH |OIMBIT M PE3yIbTaThl HAay4YHBIX HCCICIOBaHUA B 00IaCTH
npo(heCCHOHATBHOM e TEIbHOCTH




OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00NacTH
MPUKJIAAHON MaTeMaTHKH U MH()OPMATHKH M CIIOCOOCH HX
OPUMEHATh TPU  pEIIeHHH 3agad  MpodhecCHOHATIBHOM
JesITeIbHOCTH

OIIK-3 CriocobeH pa3pabaThiBaTh
MaTeMaTHYEeCKHE MOJICIH 1 TPOBOAUTH UX
aHAJIN3 MIPH PEILICHUH 33/1a4 B 00J1aCTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1a4dy, INIAHUPOBAThH MyTH
pelieHus, mpeiarath 1 KOMOMHHPOBATh CITOCOOBI pElICHUS

OIIK-3.2 Biazeer wuccieqoBarelibCKUMU METOJaMU U
CIIOCOOEH WCTONh30BaTh WX IPH PENICHWH HOBBIX 3a/ad,
NpUMEHSIST 3HAHWUS W3 pa3jIMYHBIX O0NacTeld Hayku
(TeXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKMMH U BBIYUCIUTEILHBIMHA
METOJaMHU pEIIEHHUs, 3aJlad, MOHMMAaeT W YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI TPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

OIIK-3.4 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHBaTh W TPUMEHATh MaTEMAaTHUECKUE 3HAHMS JUIS
pelIeHHs HeCTaHAapTHBIX 3371a4, B TOM YKCJIe B HOBOM WJIU
HE3HAKOMOM CpeJie ¥ B MEKINUCIMIUIMHAPHOM KOHTEKCTE

OIIK-4 CriocobeH KOMOMHUPOBATh U
alanTUPOBATh CYIIECTBYIOIINE
MH()OPMAaOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTUH ISl PEIICHHs 3a1a4 B 001aCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-4.1 Y™meer HIPUMEHSATh
MH(QOPMAIIMOHHO-KOMMYHUKAIIHOHHbIE ~ TEXHOJIOTHH UL
MOWCKa W aHaimm3a npodeccHoHaNFHONH HWH(pOpMAaIHy,
BBIJCNCHUS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHST W TIPEICTABICHUS B BHUJIE AHAIUTHYSCKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

OIIK-4.2 YMmeer HIPUMEHSTh 3HaHUE
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLIEHKU IOJIyYE€HHBIX PE3YJIbTaTOB

OIIK-4.3 CniocobeH aaanTupoBarh 3apy0eiKHbIE KOMILICKCHI
o0paboTkn  wHpOpPMALMKM U aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€UECTBCHHBIX MPEANPHUATHI

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEAOBAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOIOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH e TETFHOCTH

[IK-1.1 3HaeT ONpUHOUIBI MTOCTPOCHHA HAYYHQPROOTHI,
MeTrogsl cOopa W aHamm3a IOJMY4YEHHOTO MaTepuala,
CHocoObl apryMEeHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnjkampedeparoB  u
oubnuorpadgun’ Mo TeMaTHKE MPOBOAUMBIX HCCIEIO0BaHWUU
Ha PYyCCKOM M aHIVIMH CKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU MoJeneH
MPOrpaMMHOTO OOECHeYeHHss B CBA3H C MOCTaBICHHOM
IENBI0 U B COOTBETCTBUM C BEIOPAHHOW METOIUKOU

[IK-1.3 HMmeer mnpakTUYECKUBOIIBIT BBICTYIUICHUM
HAay4YHOHM apryMEHTAalWW HpU aHajlu3e 00beKTa HayuYHOH
npoQeccuoHaIbHOU JeSITeNbHOCTH

I1IK-3 Bnazneer HaBbIKaMH y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOICHUAMH U
JOKJIaIaMH, YCTHOTO, TUCbMEHHOTO U
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSIX) XapakKTepa,
MPECTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIICAOBAaHUH, TPOBEACHUS KOPPEKTYPHI,
penaktupoBanus, pepepupoBanus padoT

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU W
(hOopMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IMK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALMOHHO-KOMMYHHKAIMOHHBIX ~ TEXHOJOIUU U
MH(QOPMALIMOHHBIX CHUCTEM, 33JaBaTh BONPOCHI U OTBEYAThH
HAa ITOCTABJICHHBIC BOTIPOCHI 110 TEME HAYYHOU pabOThI

[IK-3.3 MMeeT mpakTUYECKHHONBIT y4acTHUs B HAy4YHBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSX Hay4YHbIX MpoOiieM B objactu
MH()OPMAIMOHHBIX TEXHOIOTUH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.




- MECTO U POJIb OOIIMX BOTIPOCOB HAyKH B HAYYHBIX HCCIICIOBAHUSIX;
- COBpEeMEHHbIE MTPOOJIEMBbI TEOPHH ONITUMHU3AIMH CIIOKHBIX TUHAMUYECKUX CHCTEM;
- OCHOBHBIC COBPEMEHHBIE METOABI PEHICHUS 3334 ONTUMAJIbHOTO YIPABICHHS CIOKHBIMHU
cHCTeMaMy;
- HOBEHIIINE OTKPBITHS B €CTECTBO3HAHMUMY;
- IOCTAHOBKY Ipo0iieM (pU3MKO-MaTeMaTHYeCKOTO U KOMITBIOTEPHOTO MOAETHPOBAHMS;
- 0 B3aUMOCBSI34X U (yHITaMEHTAJILHOM €MHCTBE €CTECTBCHHBIX HayK.
YMETb:

- 3((EeKTUBHO HCIOJIB30BATh HA MPAKTUKE TEOPETUYECKNE KOMIIOHEHTHI HAYKU: MOHATHSA, CY)KICHUS,
YMO3aKJIIOUYEHNs, 3aKOHBI;
- IPEJICTaBUTh [ITaHOPAMy YHUBEPCAIbHBIX METOIOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- HCTIOJIB30BATh COBPEMEHHYIO BBIUHUCIUTENBHYIO TEXHUKY;
- alcTparupoBaTbCs OT HECYIIECTBEHHBIX BIUSHUN IPHU MOJCIUPOBAHUM PEAIBHBIX (H3HMUECKUX
CUTYALIUii;
- IJIJAHUPOBAaTh ONTUMAJIBHOE IIPOBEJCHNUE BBIUYMCIUTEIbHOIO KCIIEPUMEHTA.
BJIaJIETh:
- IJJTAHUPOBAaHUEM, IOCTAaHOBKOH 1 00pabOTKOW PE3yabTaTOB BEIYUCIUTEILHOTO SKCTIEPUMEHTA;
- HAy4HOW KapTUHOU MUpa;
- METOJIJaMH MaTeMaTHYECKOTO MOJEIIMPOBAHMSI CIIOKHBIX CUCTEM M YIPABIEHUS 3THMH CUCTEMAaMHU.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 VYpaBHEHUS XUMHYECKOW KHHETUKUA H 6 6 1
H-reopema. Bo3pacranue s3HTpOnuu.
) JluckpeTHble MOzIeNn ypaBHEHUS 3 3 1
bonpumana.
3 KBaHnToBBIE KMHETHYECKHE YpPaBHEHUS U ] ] 1
KBaHTOBAsl SHTPOIHSL.
4 PeakTuBHBIE ~ KOHTPpEAKTHBHBIC U 3 3 12
XEMOPEaKTUBHBIC CHIIBI.
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 1 (Ocennuii)
1. ¥paBHeHUs xuMuueckol kuHeTHKU 1 H-Teopema. Bo3pactanue sHTponmn.
Knaccudukanuss ypaBHeHMH XHMHUYecKOM KuHETHUKW. JIuHeliHble ypaBHeHHs W MapKoBCKHE

MPOLIECCHI.

VYpaBHenue JInyBuwiuisd U dHTponusi. BpeMeHHble cpelHrEe COBIIAIAIOT C 3KCTpemMansiMu bonbprmMana.
®a3bl u ancam6au ['n66ca.




2. quckpeTHble MOJeNH ypaBHeHHs bonpiimana.

Paspexxennslii ra3. YpaBuenue bonbiiMana u po0iieMbl BEIBOIA Ta30IMHAMUYECKHX YPaBHEHUH.
JIvHeliHbIe NHBApHUAHTHI U paBHOBeCUE. Monenu [1sl CMecei ra3os.

3. KBaHTOBblE KNHETUUECKHUE YPABHEHUS U KBAHTOBAsI SHTPOIIMSL.

COOTBETCTBHE KBAaHTOBBIE TaMHIIFTOHHAHBI - KHHETHUYCCKHE YpaBHCHUS. HaHBHOHeﬁCTBHC )41
YPaBHCHUSA TUIIA Bnacoga. [Inasma u T'paBUTalys.

4. PeakTUBHBIC KOHTPPEAKTUBHBIC U XEMOPEAKTUBHBIEC CHIIBI.
dotodopes, anexTpodopes, ropeHne, KaTaau3aropsl U MarHUToQopes.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

HeobxoarMoe 00opyaoBaHue Ui MPAKTHYSCKUX 3aHATHIA: ayJIUTOPHUS, TOCKa, KOMIIBIOTEP U
MYJIBTUMEIUHHOE 000pyIOBaHUE (IIPOCKTOD).

ObecrieueHre CaMOCTOSITEIbHON paObOThl: PEKOMEH/IOBAaHHBIC B KA4€CTBE OCHOBHOM JINTEPATYPhI
y4eOHbIe TOCOOHs.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. JIexiiuu 0 KMHETUYECKOU TEOpUH Ta30B, yueOHoe mocooue/E. A. Jlopodees ,-Mocksa, MOTU,
2020
2. Jlexkumu nio Teopuu razoB [Tekcr] / JI. Bonbiman ; mep. ¢ Hem. niox pen. b. U. JlaBsinosa -
M.T'ocTrexuznart, 1956

JlononHuTeNbHAS TUTEPATypa
1. BBeneHne B COBpeMEHHYIO KUHETHUECKYI0 Teopuio [Tekct] : kypc nekuuit / P. O. 3aiiueB .— M. :
KomKmnura, 2006, 2007 .— 480 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxonumoe nporpammuoe obecniedenne: OC Windows, Microsoft Office.
9. MeTonnueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOSHHIO TMCHMILTHHBI (MOYJIsT)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yuyeHUs AUCUUIUIMHBI CTYACHT JOJKEH 3HATh OCHOBHBIE OMNPECICHUS, MHOHSTHS,
AKCHOMBI, AITOPUTMBI.

YcnemHOe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHONW caMOCTOSTELHOM padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAIBLHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyJeHTa HajJ TEMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOI\/’I JINTCPATypPbI;



— npopaboTKy ydeOHOro marepuaina (o yuyeOHOM M HaydyHOW JNHUTEpaType), MOArOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUsS, Jl0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— INOATOTOBKY K OK3aMCHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSITENBHON paboOTOM CTyIAeHTa OCYIIECTBISIETCS B Qopme
WHIUBUYAJIbHBIX KOHCYIBTALHH.

Jlureparypa J1st caMOCTOSTENTLHON paOOTHI:
1. Benensnun B. B. Kunetnueckue ypaBHeHusi boneiivana u Bnacosa. - M.: ®usmarinut. 2001.
2.Teopus onTUMaNbHBIX aspoaunHamudeckux ¢opm / [log pen. A. Muene. - M.: Mup, 1969. 508 c.

3. Hwmerrnesckuii FO. /1. Hexoropeie BapuannonHbie 3aga4uu razopor nuHamuku. - M.: BI[ AH CCCP,
1963. 142 c.

4. Kpaiiko A.H. Bapunanuonusie 3aauv ra3oBoil auHamuku. - M.: Hayka, 1979. 447 c.

5. Yepnoycbko ®.JI., bannuyk H.B. BapnannonHsle 3a1aun MEXaHUKH U ynpasieHus. - M.: Hay-ka,
1973.

6. HImerrnesckuii FO./l. Hexoropeie BapuannonHsie 3aga4uu razopor nuHamuku. - M.: BI[ AH CCCP,
1963. 142 c.

7. JI. boxsuman M36pannsie Tpynsl. M., Hayka, 1984.
8. B.B.Benensnun. Kunernueckas reopust no Maxkcsesuty, bonbumany u Biacosy. M.MI'OY.2005.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa aHaaM3a CUCTEM U PELICHUN

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: B.B. Benensinun, 1-p ¢us.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIIEeOBaHUN B 007acTH TPUKIAAHOW MaTEeMAaTUKH H
nH(POpPMATUKN

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH()OPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTD X
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHATLHOM IESTENbHOCTH

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1ady, JIaHUPOBATh MyTH
peleHus, mpeyiaratb 1 KOMOMHHPOBATH CIIOCOOBI PELICHNUS

OIIK-3.2 Bnazmeer wuccieqoBarejbCKUMU METONAMH U
CHocoOEH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,
MpUMEHSsT 3HaHWS W3 PA3IMYHBIX OO0JacTell  HayKd
(TeXHHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUYUCIUTEIHLHBIMUA
METOJIaMHU pEIICHUs, 3a/lad, MOHMMAeT W YYUTHhIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElICHUH

OIIK-3.4 CmocobeH  caMOCTOATENBHO  MPHOOpETaTh,
pa3BHMBaTh M TPHUMEHATh MAaTeMaTHYECKUE 3HAHUS IS
pelIeHns] HeCTaHIAPTHBIX 3a/1a4, B TOM YUCIIC B HOBOW WU
HE3HAKOMOM CpeJie U B MEeXIUCLUIUIMHAPHOM KOHTEKCTE

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlanTHPOBATH CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MoWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJIJAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.2 Ymeer MIPUMEHSTh 3HAHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
peleHns MOCTaBICHHON 3a/1aut, (OPMYITHPOBAHUS BHIBOZIOB
1 OLIEHKH TOJIY4YEHHBIX PE3YyNbTaToB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOCKTUPOBAHUS K HYXK/IaM OT€YECTBEHHBIX MPEATPHATHI




[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICOBAHUU
Ha PYCCKOM H aHIJIH CKOM SI3bIKE

IIK-1 I'oTOB K BKIIIOUYEHHIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOJCTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINUX METOIOB B KOHKPETHOU
o0mactu mpoeccruoHaTbHON e TEIIEHOCTH

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrPaMMHOTO 00eCHeyeHus: B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKHBIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAIMW TpU aHalu3e 00beKTa HayYHOH
po¢eCcCUOHANTBHOH ACATEIbHOCTH

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
I1K-3 BnajeeT HaBbIKAMH y4acTus B Hay4HpIX | (POPMBI yCTHOTO HayYHOTO BbICKA3bIBAHHSL

JIMCKYCCHSIX, BRICTYIUICHHS ¢ cooOmenusmu 1 |[1K-3.2 YMeer BecTH KOPpPEKTHYIO JHUCKYCCHIO B OO0JIaCTH

JIOKJIalaMH, YCTHOT'O, IUCbMEHHOIO U MH(POPMAMOHHO-KOMMYHUKAIIUOHHBIX ~ TEXHOJIOIMU U
BHUPTYaJILHOTO (pa3MeleHHE B WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
MH(QOPMALIMOHHBIX CETAX) XapakTepa, Ha [TOCTaBJIEHHbIE BONIPOCHI 110 TEME HAy4YHOU pabOoThI
IPE/ICTABICHUS] MATCPUAIIOB COOCTBEHHbIX [IK-3.3 MmMeeT npakTUYECKWUOIBIT y4yacTHs B Hay4HBIX
HCCIICJOBAHHH, TIPOBEACHHS KOPPEKTYPBHI, CTYOCHUECKUX KOH(EPEeHUMSIX, OYHBIX, BHUPTyaJbHbBIX,
peakTHPOBaHHUs, pedepUpOBaHKs pabOT 3a04YHBIX OOCYKICHHUSX HaydyHbIX IIpobneM B oOmactu

WH(POPMALIMOHHBIX TEXHOJIOTHH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiuiiabl « KuHeTHYeckne ypaBHEHHS 00YUYaIONIUIICS TOJDKEH:

3HATh:
- MECTO U POJIb OOIINX BONIPOCOB HAyKH B HAYYHBIX MCCIIEAOBAHUAX;
- COBpEMEHHbIE MPOOJIEMBI TEOPUH ONITUMHU3ALMH CIOKHBIX IUHAMHYECKHUX CHUCTEM;
- OCHOBHBIE COBPEMEHHBIE METOIbl pELICHUS 3aJad ONTUMAJIbHOIO YIPABJIECHUS CIOXKHBIMU
CUCTEMAMU;
- HOBEHIIME OTKPBITHS B €CTECTBO3HAHUY;
- IOCTAHOBKY MPo0JieM (PU3NKO-MaTEMaTHUYECKOTO M KOMITBIOTEPHOTO MOJEIIMPOBAHMS;
- 0 B3aUMOCBSA3X U (yHIaMEHTAJILHOM €IMHCTBE €CTECTBEHHBIX HayK.
YMeThb:
- 3(ppeKTUBHO UCTIONB30BaTh HA MPAKTUKE TEOPETHYECKUE KOMIIOHEHTHl HAyKW: MOHATHUS, CYKICHHUS,
YMO3aKJIFOUEHUs], 3aKOHBI;
- IPEACTABUTH MIAHOPAMY YHHBEPCAJIBHBIX METOAOB U 3aKOHOB COBPEMEHHOIO €CTECTBO3HAHUS;
- HCI0JIb30BaTh COBPEMEHHYIO BBIUHUCIUTENbHYIO TEXHUKY;
- abcTparupoBarbCs OT HECYLIECTBEHHBIX BIMSHUM NPU MOACIHPOBAHUU PEATBHBIX (PH3HUECKUX
CUTYaLUiI;
- IJTAHUPOBATh ONITUMAJIBHOE TPOBEIECHUE BEIUUCIUTEIBLHOTO SKCIIEPUMEHTA.
BJIaJeTh:
- IUTAaHUPOBAaHHUEM, ITOCTAHOBKON M 00pabOTKON pe3ynbTaTOB BHIYUCIUTEILHOTO IKCIIEPUMEHTA;
- HAyYHOU KapTUHOW MUpa;
- METOAAMHU MaTeMaTu4eCcKOro MOJEIMPOBaHUsI CJIOKHBIX CUCTEM U YIPABJIEHUS 3TUMU CUCTEMAMHU.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

1. YpaBHeHus xuMmudeckoi KMHETUKH 1 H-Teopema. Bo3pacranue sHTponuu.




2. Krnaccudukanus ypaBHEHUI XUMHUUECKOW KHHETHKH.
3. Jluneiinble ypaBHEHUS 1 MapKOBCKHE TPOIECCHI.

4. VYpasuenue JInyBuis u sHTponus. BpeMeHHbIe cpeHIE COBIAAAIOT C AKCTpeMaisiMu bompiimana.
®a3bl u ancam6au ['n66ca.

I[I/ICerTHBIe MOJCJIN YpPaBHCHUA BOHBHMaHa.
Pa3pe)K€HHBII>i ras. ypaBHeHI/Ie BOJ'ILLIMaHa nu HpO6J'IeMBI BbIBOJA I'a30JMHAMHYCCKHUX ypaBHeHHﬁ.
JluneinbIe HWHBApUAHTBI U paBHOBCCHUC.

N AHW

Mopgenu i cMecel ra3os.

9. KBaHTOBBIE KHHETHUYECKHE YPABHEHHS U KBAHTOBAS DHTPOIUS.

10. CooTBeTCTBHE KBAaHTOBBIEC TAMIIIBTOHHAHBI - KHHETUYECKUE YPaBHEHHUSI.
11. JansHOACHCTBYE U ypaBHEeHHA TuIa Bnacosa. [Tnasma u rpaButanms.

12. PeakTuBHBIE KOHTPPEAKTUBHBIE U XeMOpeakTuBHbIE cuiibl. Potodopes, anexTpodopes, ropeHue,
KaTaJn3aTopbl 1 MarauTodopes.

[TpumMepHbIil TIepeYeHb OUIIETOB:

buner 1
1. PaspexenHslii ra3. YpaBHenue bonbiiMana 1 mpo0ieMbl BBIBOJIA Ta30IMHAMHYECKUAX YPaBHEHHH.
2. JluHeiiHble MHBAPUAHTHI U PABHOBECHE.

buner 2
1. anbHonelcTBrE U ypaBHeHus Thna Bnacosa. [1nasma u rpaBuTanus.
2. PeakTuBHbBIE KOHTPPEAKTUBHBIE U XEMOPEAKTUBHBIE CHIIBI.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTABIIIETCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpUAJI, TPAMOTHO U I10
CylIeCTBY H3JIara€t €ro, yMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopo1o 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, FpaMOTHO U IO
CYILLECTBY M3JaraeT €ro, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

OHeHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraji, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.



OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKasaBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ymOBIETBOPUTENbHO 3 Oajia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTSI TajbHEUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBIECTBOPUTENHHO 2 Oajuia - BBICTABISCTCS CTYIEHTY, KOTOPBIIl He 3HaeT OoJblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

OreHKa HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesole NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeneHust 3k3amMeHa 00ydaroliyMecss MOTYT IOJIb30BaThCs MPOrPaMMON AMCLMUIUIMHBL, a
TAKXE CIPABOYHOM JIUTEPATYPOM, BBIYUCIUTEIIBHON TEXHUKOM.



