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Choucox JOKYMCEHTOB U MaT€PHUAJIOB

. HepequL INIAaHUPYEMBIX PE3YJIIbTATOB O6y‘leHI/I${ 110 JUCHUIINIMHE, COOTHCCCHHBIX C

TUTAHUPYEMBIMH  PE3YJIbTaTaMU OCBOEHUSI 00Pa30BaTEIbHOM MPOTPAMMBbI

. Llenms 1 MECTO TUCIUILTMHEI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

. Copepxanuie paboueit mporpamMmbl (00BEM IUCHUIUIMHBI, THUIBl M BUIbl Y4EOHBIX
3aHATUH,  y4eOHO-METOAMYecKoe  OOecreueHue  CaMOCTOATENIbHOW  paboThl

00y4Jaroumxcs)

. DOH/T OIIEHOYHBIX CPEJICTB IO JUCIUILUINHE

4.1. IlepeyeHp KOMIIETEHIIMHA C yKa3aHWEM 3TarnoB HMX (OPMHUPOBAHHS B IIpoliecce
OCBOGHHUsI 00pa3oBaTenbHOW Tporpammbl. OmmcaHue ToOKa3aTelied U KPUTEPHEB
OIICHUBAHMSI KOMITCTESHITMI HA PAa3IMYHBIX dTarax MX()OpMHUpPOBAHUS, ONMMCAHUE IIKAJ

OLICHHUBAaHUA

4.2. TunoBble KOHTPOJIbHBIC 3aJaHHsl WM WHBIE MaTepHalibl, HEOOXOIUMBIEC s
OIICHKM 3HAHWM, YMEHHUH, HABBIKOB U OTBITA JCSITEILHOCTH, XapaKTEPU3YIOIIUX 3TAITbI
(dbopMHUpOBaHMST KOMIIETCHIIMM B IMPOIIECCE OCBOCHHUS 0OpPa30BATEIbLHOW MPOTPAMMBEI.
MeTtoauueckie MaTepuaibl, OINPEACSIONIMe MPOLEAyphl OLICHUBAHUS 3HAHUU,
YMEHH, HaBBIKOB U OIbITA JIEATEIbHOCTH, XapaKTePU3YIOUINX 3Tanbl (GopMUpOBaAHUS

KOMIIETEHIIUN

4.3. Petimune-naan oucyuniunsl (npu Heobxooumocmu,)

. yqe6HO'MCTO,I[I/I‘{CCKOG u I/IH(I)OpMaI_II/IOHHOG obecrnieucHue JAHUCIHUITIIMHBI

5.1. IlepedyeHb OCHOBHOM M IOMOJIHUTENBLHON YUeOHOM TUTEpaTyphl, HEOOXOIUMON JIs

OCBOCHUA NUCLIUITIINHBI

5.2. Ilepeuens pecypcoB HH(GOPMAIIMOHHO-TEIEKOMMYHUKALMOHHON ceT «HTepHeT»

" IpOTrpaMMHOTO O6CCHC‘-ICHI/IH, HCO6XOI[I/IMLIX HJ11 OCBOCHUSA OUCITUITIINHBI

6. MarepuaibHO-TEXHUYIECKAs Oaza, HeoOXxoauMast ISt OCYIIECTBJICHUS

00pa3oBaTeNbHOTO MPOoIecca MO JUCIUILITHHE




1. IlepeyeHb MJIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHH S M0 JUCHUIINHE, COOTHECEHHBIX €
IVIAHUPYEMbIMU pe3yJIbTaTaMU 0CBOEHHs 00pa3oBaTe/IbHOM NMPOrpaMmbl (¢ opuenmauueil
Ha Kapmol KoMnemeHnyuii)

B pesynbrare ocBoeHUs 00pa3oBaTeIbHON MPOrpaMMbl 00yUYaAIOIIUKCS TOJIKEH OBIIA/ICTh
CIIEAYIOIIMMU pe3yJbTaTaMi 00ydeHHs [0 JUCLUIUTUHE:

OK-1 - cnocoGHOCTBIO K a0CTPAaKTHOMY MBIIUICHUIO, aHAJU3Y, CHHTE3Y;
IIK-1 crnocoGHOCThIO IUIAHUPOBATh M MPOBOJAUTH HAYYHBIE HSKCIEPUMEHTHI (B M30paHHON

npeaMeTHo  oOmactd) W (WIM) TeopeTHyeckhe (aHaJUTUYeCKHe U HMMUTAlMOHHBIC)
UCCIIEI0BaHMS

Tabn. 1
Pe3ynbrarel oOydeHus ®opmupyema | [lpumeua
s HUE
KOMIETECHIIUS
(c ykazanuem
KOJIa)
3HaHus 1. CoBpeMeHHBbIE MPEACTABICHHS O TIPOLIecCax U OK-1
SIBJICHUSIX B 00JIACTU KUHEMATUKH U IMHAMUKHU
KHUJKOCTEH U Ta30B, THIPOMEXAHHUKH.
2.0OcHOBHBIE MPUHIHTIBI npoeaenus | [TK - 1
AKCIIEPUMEHTAJIbHBIX U TEOPETHUUECKUX HCCIIeTOBAHUMN
B 00J1aCTH TUAPOUHAMUKH
YMenus 1. IToHuMAaTs KIIFOYEBEIE ACIIEKTHI M KOHIIEIIIUN B OK-1
COBPEMEHHOM Pa3BUTHUU THJIPOTUHAMUKU
2.I1naHnpoBaTh HayyHbIE HCCIEIOBAHUS B 00JIACTH K -1
TUAPOOTUHAMUKHU
1.DnemeHTaMK TEOPETHIECKOTO aHANN3a U BO3MOXKXHOCTH OK-1
BitaseHus | €ro npuiioXeHus B 001aCTH THAPOIMHAMUKI
HaBBIKA
E)HE;)IT / 2.Meronamu TeopeTHueckoro u skcnepumentansioro | [1K-1
JIeATEIbH | UCCIIEIOBAHUS B THAPOra30lMHaMHUKE
OCTH)

2. llenb 1 MeCTO AMCUMIIMHBI B CTPYKTYPe 00pa30oBaTeIbHOM MPOrpaMMbl

JucuumunHa «30paHHble r1aBbl THIPOAMHAMUKNY» OTHOCUTCS K 8apuamueHoti YacTH.

JucnumumHa m3ydaeTcsi Ha 1 xypce(ax) B 2 ceMecTpe(ax).

Lenu n3yyeHus JUCIUTUINHBIL:

Lenpto y4eOHOM MAUCUMIUIMHBI SBJISETCS (POPMHpPOBAHUE Y CTYACHTOB CIIOCOOHOCTHU
CHOCOOHOCTBIO TOHUMATh KIIIOYEBBIE AacleKThl M KOHIENUUMH B OOJIACTH COBPEMEHHOMN
TUAPOJIMHAMUKH; CIHOCOOHOCTBIO IUIAHUPOBATh M TPOBOJUTH HAy4YHbIE HKCIEPUMEHTH U
TEOpEeTUYECKHE UCCIIEIOBAaHMs B JAHHOM 00JacTu.

Jlyis OCBOCHMSI JAUCUMIUIMHBI HEOOXOJUMBI KOMIIETEHIIUH, COPMHUPOBAHHBIE B paMKax
U3YYEHHUS CIeAYIOUMX NucuuIuinH: «MonekynspHas gusuka», «l'eonorus», «llerpopusnkay,
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«DPusuka

He(TerazoBoro

TEIJIOMACCOIIEPEHOCA.
3HaHUE OCHOB, MOJYYEHHBIX NMPH M3YYEHUH AUCHUIUIMHBI «COBpPEMEHHBIE MPOOJIEMBI

TUAPOJUHAMHKN,

OakanaBpcKoil paboTHI.

IJ1aCTay,

«Ilon3zemHuas

HeO6XO,Z[I/IMO JJIA  BBIIIOJIHCHHUA H YCHeHIHOﬁ

TUAPOIMHAMUKAY,

«Teopus

3allIUThI BBIHYCKHOﬁ

3.Coaep:xanue padoyeii mnporpaMmbl (00beM AUCHUNIMHBI, TUNIBI H BUIbI Y4eOHBIX
3aHATHI, yUeOHO-MeToAnYecKoe o0ecneyeHue CaMoOCTOSTeIbHOM PadoThl 00yYAKOINXCS)

Coneprxanne paboueli mporpamMmsl npeactasieHo B [Ipmioxenun Ne 1.

4. DoHJ OLIEHOYHBIX CpPpEaACTB IO TUCHUIIJINHE

4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uxX (popMUPOBaHNS B Ipolecce
0CBOeHHs1 00pa3oBaTe/ibHOI MporpaMmbl. OnMcanue MoKa3zareJieid 1 KpUTEepueB
OLIEHUBAHNS KOMIIETEHIIMI HA Pa3JIMYHBIX 3Tanax uX (JOpMUPOBAHUS, ONTHUCAHUE IIKAJ

OICHUBaAHUA

Kon u popmynupoBka KOMIETEHIINHN:

OK-1 - crtocoOHOCTBIO K a0CTPAaKTHOMY MBIIIJICHUIO, aHATIU3Y, CHHTE3Y,;

Oran [Tnanupyembie Kpurepuu oniennBanusi pe3ysibTaToB 00y4eHUs
(ypoBeHb) pe3yibTaThl 00y4YeHUs
ocBoeHHUsl | (MTOKazaTeiH JTOCTHXKEHUS
KOMIIETEHIIH 3a/1aHHOTO YPOBHS He saureno 3aureno
u OCBOEHUSI KOMIIETECHIINIA)
IlepBbIit 3HaTh: Cospemennsbie | OtcyrcTBue 3Hanmii i | ChopMupOBaHHBIC
aTan MPEICTaBICHUS 0 | pparMeHTapHbIC 3HAHUS | (BO3MOKHO  HEIOJIHBIC)
(YpoBeHb) IIPOLIECCAX U SIBICHUSAX B | O COBPEMEHHBIX 3HaHUSA O COBPEMEHHBIX
00J1acTH KUHEMAaTUKU U | MPEJCTABICHUSIX O IIPEICTABJICHUSIX 0
JUHAMHUKU KUAKOCTEH M | Ipolieccax U SBJICHUSIX B | Mpolieccax U SIBICHUSX B
ra3oB, THAPOMEXAHUKH. 0o0nacTv KHHEMAaTUKU U | 00JacTH KUHEMAaTUKU U
JUHAMHUKU SKUJIKOCTEH M | AMHAMMUKH >KUIKOCTEH U
ra3oB, THIPOMEXAHUKH. ra3oB, THAPOMEXAHUKH.
Bropoit YwMmers:Ilonnmars OrcyrcTtBue ymenuit o6 | B meirom  ycmemHoe
JTan KIIIOUEBBIE  ACNEKTBHl U | MCIIOJIb30BAHUU YMEHHME  HCIOJb30BaTh
(ypoBeHb) KOHIIEIIIUH B | COBPEMEHHBIX COBpPEMEHHBIE
COBPEMEHHOM  Pa3BUTHH | IPEACTABICHUN 0 | IpeACTaBIECHUS 0
TUAPOIMHAMUKH Ipoleccax M ABJIEHUSX B | IMpOILeccax U SBJICHUAX B
001acTH KHMHEMAaTHKM M | 00JaCT KUHEMAaTUKU U
JUHAMHUKU KMJIKOCTEH U | AMHAMHUKH >KUIKOCTEH U
ra3oB, THIPOMEXAHUKH. ra3oB, THAPOMEXAHUKH.
Tperuii Bnaners:OnemenramMu OrcyrcTBue BianeHuss o | B menom  ycnemiHoe
JTan TEOPETHYECKOTO aHANIN3a U | COBPEMEHHBIMU BJIaJICHUE
(ypoBeHb) BO3MOKHOCTH €ro | MpeACTaBICHUSIMHI 0 | COBPEMEHHBIMHU
NPWIOKEHUS B  00JacTH | mpolleccax W SIBJICHUSX B | MPEICTABICHUIMHU 0

ra30JUHaAMUKHN

00J1aCTH KWHEMATHKU W
IUHAMUKHA KUAOKOCTEH U
ra30B, THAPOMEXaHUKH.

nmpoucccax u ABJIICHUAX B
007aCTH KHHEMATHKH H
JUHAMUKHN )KI/I)IKOCTGfI n
ra3soB, THAPOMCXAHUKU.




[IK-1 crocoOHOCTRIO IUIAHUPOBATHL W OPOBOJIWTH HAVYHBIE DSKCIEPUMEHTHI (B KW30paHHON

OpeaIMETHOU

obOmactu) w  (wim)

TCOPETHYCCKHE

(aHAIMTHYECKHE

A HMMHUTAIMOHHEIE)

HCCICAO0BaHUA

Oran [Inanupyemsblie pe3ybTaThl Kputepuu onieHnBaHus pe3ynbTaToOB 00yUeHHUs
(ypoBeHb) oOyueHus
OCBOEHUS (mokazaTenu AOCTHXKEHUS
KOMIIETEHIIU 3a/1aHHOT'O YPOBHS He saureno 3aureno
u OCBOEHUSI KOMIIETECHIINIA)
ITepBblii 3HaTh:OCHOBHBIE OtcyrctBue 3Hanuii 00 | ChopMupoBaHHBIE
JTan MIPUHLMUIIBI IPOBEJCHUS | OCHOBHBIX  MPUHIUIAX | 3HAHUS 00 OCHOBHBIX
(ypoBeHb) AKCIEPUMEHTAIbHBIX U | IpOBEJCHUS MIPUHIUTIAX
TEOPETHUYECKUX SKCIEPUMEHTAIBHBIX U | IPOBEACHUS
UCCIICIOBAaHU B 0O0JIACTH | TEOPETHUECKUX SKCIEPUMEHTAIIbHBIX U
TUAPOJUHAMUKHI WCCIIEIOBaHHM B 00JIACTH | TEOPETUUECKUX
TUIPOJIMHAMUKH HCCIeI0BaHUI B
obriactu
TUAPOINHAMUKHI
Bropon YwMmers: [nanupoBars OtcyrcTBUE ymeHuil | B memom  ycnemHoe
JTan Hay4yHbIE UCCIIEJOBAHMS B | IPOBEJCHUS YMEHHE  MPOBEACHUS
(YpoBeHb) 00JacT rUAPOIMHAMUKU SKCIEPUMEHTAIBHBIX U | SKCIIEPUMEHTAIIbHBIX U
TEOPETUUECKUX TEOPETUUECKUX
WCCIIeIOBaHMI B 00JIaCTH | UCCIIEIOBAHMIA B
TUAPOIUHAMUKHI oOJactu
TUAPOJUHAMUKHI
Tperuii Bnaners:Metonamu OrcyrctBue  BiazeHus | B memom  ycmemnoe
JTan TEOPETHYECKOrO U | METOJAMU  TPOBEACHUS | BIAJICHUE  METOAAMH
(YpoBeHb) 9KCIIEPUMEH- 9KCIIEPUMEHTAJIBHBIX U | IPOBEICHUS
TaJIbHOTOMCCIIEIOBAHUS B | TEOPETUUYECKUX SKCIEPUMEHTAIIbHBIX U
TU/IPOTa30iUHAMUKE HCCIIEIOBaHUM B 00JIACTH | TEOPETUUECKUX
TUAPOINHAMUKHI UCCIEeI0BAHUI B
oOnactu
TUAPOJUHAMUKHI




4.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS WM NHbIE MATePHAJIbl, HeOOXOANMbIE [JIl OLeHKHU
3HAHUI, YMEHUIi, HABLIKOB M OINBITA AeATEJIbHOCTH, XaPAKTEPHU3YIOIIHUX ITANbI
(opMmupoBaHus KOMIETEeHIN B MpoLecce 0CBOeHHs 00pa30BaTeIbLHOM NPOrpaMMBbl.
MeToanueckne MaTepuaJibl, ONpeaeJsioye Npoueaypbl ONeHUBAHUS 3HAHUI, YMEHM,
HABBIKOB M ONBITA 1eITEJIbLHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOPpMUPOBAHNS

KOMIIEeTeHIN i
PesynbTaTel 00ydeHus Kommerenims O1LeHOYHbBIE
CpeJicTBa
1-i1 aran 1. CoBpemenHbie OK-1 Pedepar,
TpeICTaBJIeH s O IPOLIeccax HIPE3CHTAINA,
JTUCKYCCHS
3HaHus U SIBJICHUSAX B 00JIACTU
KHHEMATUKH ¥ THHAMUKU
JKUJIKOCTEH 1 ra3osB,
THJIPOMEXaHHUKH.
2.OCHOBHBIE TPUHLIMIIBI K -1 Pedepar,
MIPOBEICHUS MPE3CHTAIINS,
OKCIIEPUMEHTAIBHBIX TCKYCCHS
TEOPETHYCCKHUX
HCCIIEIOBaHMUI B 001aCTH
TUAPOAMHAMUKH
2-1 oTam 2. IToHMMaTh KIIIOYEBBIC OK-1 Pedepar,
aCIIEKTHI U KOHIICIIIUH B [PE3CHTALIA,
JTUCKYCCUS
Ymenus COBPEMEHHOM Pa3BUTHH
TUAPOAMHAMUKH
2.IlnaHupoBaTh Hay4YHbIE K -1 Pedepar,
HCCIIEN0BaHUA B 00JIaCTH MPE3CHTAIINS,
THJIPOTUHAMUKHI JTUCKYCCUS
1.Onementamu Teopetnueckoro | OK-1 Pedepar,
3-i1 5Tan AHAJM32 ¥ BO3MOKHOCTH €r0 HPE3CHTALA,
JTUCKYCCUS
TPUIIOKEHHS B 001IaCTH
BJ‘IaI[eHI/Iﬂ (HaBLIKI/I / TUAPOAMHAMUKH
OIBIT ACATECILHOCTH
) 2.Metonamu Teopernueckoro | IIK-1 Pedepar,
1 DKCTIEPUMEHTATLHOTO MpEe3eHTaINS,
HCCIICJOBaHHS B TUCKYCCHUS
TUPOTa30inHAMUKe

Tembl f0KI210B
no aucturuinae CoBpeMeHHBIE MPOOJIEeMbI THIPOIMHAMUKHU
(HaMMEeHOBaHUE TUCITUTIIINHBI )
MopnenupoBaHHe paccIOEHUs TUCIEPCHBIX CHCTEM
BnusiHue 37eKTpOMarHuTHOTO TOJISl HA PEOJIOTHYECKUe CBOMcTBA HeTeH
DKCTepUMeHTaIbHOE M YUCIEHHOE N3yUeHHe mpoiiecca o0pazoBanus kojer Jluzeranra
DKcIepuMeHTANTBHOE UCCIIeJOBAHUE METOI0B HHTCHCU(UKAIIMN TOOBIYM HEQTH JIJIsl YCIIOBUH
KapOOHATHBIX MECTOPOXKICHUN
5. MopenupoBaHre TEPMOYIPYTUX HAMPSDKEHUH MPU HarpeBe HACHIIIIEHHOM MOPUCTON Cpebl
3JEKTPOMArHUTHBIM ITOJIEM
Bo3znelicTBue akyCTHUECKHX MOJIEN Ha My3BIPEK B )KMIKOCTH OKOJIO TBEPIOM MOBEPXHOCTH
7. BozpgeiicrBue CBY 31ekTpoMarHUTHOTO NOJSI HA BOAOHE(TAHBIE SMYIbCHN

7

poODNDE
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8. JIBmKeHHE Iy3BIPHKOB B CHCTEME MUKPOKaHAIOB
Kpurepuu ouenku (B 6ajjiax):

- 25-30 6annos svicmasnsemcs cmyoenmy, eciu packpblma Cymv paccmMampusaemozo adcnekma
U NpUYUHA e20 PACCMOMPEHUs; ONUCAHUEe CYWeCmBYIowUx 015 OAHHO20 ACheKma npoorem u
npeonazaemvle Nymu Ux peuwieHusl; 00KIA0 umeem Npe3eHmayuio, coON00eH peclameHm npu
npeocmasieHuu  00KNaoa, npeocmaesieHue, a He UmMeHue Mamepuand; UCHOIb30BAHbBL
HOpMamueHvle, MoHocpaguueckue U nepuoouyecKue UCMOYHUKU JUMEPAMYpbl, YEemKOCHb
OUKYUU, NPABUTLHOCMb U CE0E8PEMEHHOCHb OMEEemo8 HA B0NPOCyHl, OgopmieHue 00KIA0ad 6
coomeemcmeaul ¢ mpebo8anusMu coada e2o npenooasamento;

-17-24 6annos evicmasnsemcst CmyoeHmy, eciiu He GblNOJHeHbl 1H00ble 08a U3 8blULEYKA3AHHBIX
VCaosul;

- 10-16 6annos evicmasniemcs cmyoewmy, eciu He GbINOIHEHbl JH00ble uYemvlpe U3
8bIULEYKAZAHHBIX YCI0BULL,

- 1-10 6annoe evicmasnsemcs cmyoenmy, eciu He GbINOIHEHbl JIOOLIX UWLECb U3 YKAZAHHbIX
yeaosuu

5. Y4eOHO-MeTOANYecKOEe M HHGOPMALIMOHHOE 0O0ecTiedeHue
JTUCIHUIIINHEI

5.1. IlepeyeHb OCHOBHOI U J0IOJHUTEIbHON y4eOHOM JINTepaTypbl, HeO0OX0AMMOM 1151
OCBOEHMS JUCIHIIIMHBI

OcHoBHasi u [lonotHUTeILHAS JTUTEpPaTypa:

1. MognenupoBanue TypOyleHTHbIX TedeHui: YueObHoe mocobue / W.A. benos, C.A.
HUcaes, banrt. roc. texn. yu-1. CII6., 2001. 108 c.
2. TypOynentnocts: Moaenu u noaxonabl. Kype nekmuii. Yacts 1. / IL.T. @puk, [lepm. roc.

TexH. yH-T. [lepmb, 1998. 108 c.

3. 3uranmmHa  A.C. MakpokMHETHKa  HMOHHO-KOOPJIMHAIMOHHON  MOJUMEpU3alUU
OyTajrieHa Ha TUTAHOBOM KaTaJIUTUYECKOH cucTemMe npu GOpMUPOBAHUN PEAKIIMOHHON CMECH B
TypOyJeHTHBIX ToToKax — Yda 2017 — 136 c.

4. Fast liquid-phase processes in turbulent flows / K.S. Minsker [et al.]. — Koninklijke Brill
NV, Leiden, The Netherlands.: VSP. —2004. — 179 p.

5. NN KarapmanoB. J[lo6prua nedtu u raza. — Tomck, Llentp mpodeccnonanbHoi
NEePenoAroTOBKU crenuanucTos Hedrerazonoro aena TITY, 2010. — c.6-22.

6. Kamaptaunos M.P., [llesenes [1.B., CoBpeMeHHbIN aHaIN3 TaHHBIX [0 A00BIYE HEDTHU U
ra3a. — Tomck, LlenTp npodeccroHanbHON MepenoAroTOBKY CIEMATMCTOB HEPTEra30BOro Aesa
TITY, 2009. — 177 c.

7. Hawkins M.F. A Note on the Skin Effect // J.Petrol. Technol.; Trans. AIME, 207, Dec.
1956. — p.65, 356 — 357.

8. Aram Amin Well Test Analysis of Infrequent Flow Behaviour of Fractured Wells in Qil
and Gas Reservoirs: A Dissertation Submitted in Fulfilment of the Requirements for the Degree
of Doctor of Philosophy of the University of London and the Diploma of Imperial College
London, 2012, 182 p.

9. Gringarten, A.C. Well Test Analysis Notes// MSc Petroleum Engineering Course Note,
Imperial College London, 2012, 182 p.



10.  Bmagumupor B.C. YpaBHeHHsI MaTeMaTHYeCKONW KOHCTPYKIIMH - Y UE€OHUK /I By30B. M.
OU3MATIIUT. 2004.- 400 c.

11. Opnarep. ['maponnHamuueckue wuccienoBanus ckBaxuH/ P.Opmarep, A.B.IlleGetosa.
Mocksa .2004.-469 c.

12. Kapnayxos M.JI., Kazannes ILIO., IlpsukoBa E.M. MoaenupoBaHue IBUKEHUS
JKUJKOCTU K CKBRXMHE MPU HAJMYKME TPEIIMHBI, TOJYyYSHHOU MpU rupopaspeiBe riacta, 2003,
TromeHsb.

13. Mydazanos P.II. I'mapomexanuka noObran HedTH: YueOHOE mocoOue s BY30B. -M.:
N3n-Bo «I'opHas kauray, 20035, - 328c.

14.  Devpractice, «Jupyter Notebook, Python: ypoxu (1 uzganue) ». — devpractice.ru, 2017.

15.  bacumeBK.C., JImutpuesH.M., PoszenGeprl.JI. «Hedrerazopasruapomexanuka». -
MockBa, Uxesck, 2005. — c. 544.

16. bacuue K.C., Koumna WM.H., MakcumoB B.M., «llogzemHas rugpomexaHuka». —
MockBa,1993. —c. 414.
17. [TonounkuH E.C. «Teopust GyHKIME KOMIUIEKCHOTO IIEpEeMEHHOTO: yueOHuK. M3aanue

TpeThe, UCIPABICHHOE U JIOTOIHEHHOeY. - 2014. — c. 253.

18. baxsanos H.C., XKugkos H.II., Kooenskos I'.M. Uuciennsie Mmetonsl — 4-¢ uzn. — M.:
BMHOM. Jla6opatopus 31anui, 2006. — 636 c.

19. byxmacroa C.B., Mycun A.A., Kosanesa JLLA. Maremaruueckas MoOJENb
BBICOKOYACTOTHOTO JJICKTPOMAarHWTHOTO HarpeBa pe3epByapa ¢ HepTsHbM mmamom // V
mexnyHapoanas konpepenus «NANOTECHOILGAS-2016» — Mocksa. — 2016. — C. 341-346.
20.  Konanesa JI. A., Kupees B. H., Mycun A. A. UncineHHOe MOAETMPOBAHUE TEILIOBOTO
BO3/CHUCTBUS Ha BBICOKOBSI3KHME YIiIeBOAOpoaHble cuctembl // Tpynasl MHCTUTyTa MeXaHUKH
Yumckoro Hayanoro nenrpa PAH. Beimn. 5 / Ilog pen. M. A. Uneramosa, C. ®@. Ypmanueesa,
C. B. Xabuposa. — Yda: I'nnem. — 2007. — C. 221-226.

21.  Koganena JI. A., Kupeer B. H., Mycun A. A., HaceipoB H. M. DkcniepuMeHTanbHOe U
MaTeMaTHYECKOE MOJIEIMPOBAHNE TEIJIOBOIO BO3AECHUCTBUS Ha BBICOKOBSA3KHE YIJIEBOJOPOIHbBIE
cucteMbl // @u3nka U pusmueckoe 0Opa3oBaHME: NOCTHIKECHUS M TIEPCIIEKTHBBI Pa3BUTHSA. —
bumkek: KHY um. XK. banacarsina. — 2006. — C. 64.

22. Kosanesa JI. A., Mycun A. A., 3unnatyuinH P. P. ®uszndeckoe u maremMaTH4ecKoe
MOJICIUPOBAHNE BBICOKOYACTOTHOTO 3JEKTPOMAarHUTHOTO BO3JIEHCTBUS Ha YIJIEBOJOPOJIHBIE
cpensl // [lpuknanaHas MexaHuka v Texanueckas pusuka. — 2015, — T. 56. — Ne 3. — C. 7-13.

23. KononoB O.B. Anamu3 u kiaccudukanus CyLIIECTBYIOIIUX CHOCO00B OOpbOBI €
OTJIOXKEHUAMU B HE(PTAHBIX eMKocTsx // Mctopus Hayku u TexHUKH. — 2010. — Ne 6. — C.60-68.

24.  Mycun A. A. UccrnenoBanue KOHBEKTUBHBIX TEUEHHUH B yIIIEBOIOPOIHON KUAKOCTH MPU
AJIIEKTPOMArHUTHOM Harpese: Jluc. kana. ¢pus.- mat. Hayk — Yda: baml'V, 2010. — 135 c.
25. CasxoB @.JI., CydppsaaoB P.P. Hcnonb3oBaHue 5SHEPrud  BBICOKOYACTOTHOI'O

AJIEKTPOMAarHUTHOTO ToJiA JJi nepepaboTku HepTsAHBIX 1uIamoB // COOpHUK craTeil HaydHOI
KOH(EepeHIIMHU 110 HayYHO TEXHUYECKUM IporpaMmamM MuHoOpa3zoBanus Poccun. — Ya. — 1999.
—C. 127-130.

26. OniBazoBa A. I'. Hedrsnoit nutam u Bo3MokHBIE o0nacTtu ero ucrnoib3zoBanus // XVIII
MexnayHapoaHass — HaydHO-TIpakTHyeckas  KoH(epeHmus  «CoBpeMeHHBIE  TEXHHKAa H
TexHojorum». — Tomck. — 2012, — C. 147-148.

27.  Appleton T.J., ColderR.I.,KingmanS.W., Lowndesl.S., ReadA.G. Microwave technology

for energy - efficient processing of waste // Applied Energy. — 2005. — P. 85-113.

28.  Hwurmarymun P.U., Casxo ®.JI., KoBaneBa JI.A. [lepekpecTHbIC SBIICHUS TIEpeHOCA B
JUCIICPCHBIX CUCTEMAX, B3aI/IMOI[eI\/’ICTByIOH_[I/IX C BBICOKOYAaCTOTHBIM J3JICKTPOMArHUTHBIM ITOJIEM
// PAH. 2001. T. 377, Bemm. 3. C. 340-343.

29. Kosanesa JI.A., 3unnatymiun P.P., Munnuranumos P. 3. VccnenoBanue paspyiieHus
BOJIOHE(TAHBIX SMYJIbCUHBBHICOKOYACTOTHBIM DJIEKTPOMArHUTHBIM mosieM. //Tpynbl MHCTUTYTa
mexanuku PAH. Ya, 2008.



30.  Fatkhullina Y.I., Musin A.A., Kovaleva L.A., Akhatov I.S. Mathematical Modeling of a
Water-in-Oil Emulsion Droplet Behavior under the Microwave Impact // Journal of Physics
Conference Series. 2015. Ne 574 (1). P.

31. KoBameBa JI. A. u ap. DBOJIOIUS MHUKPOCTPYKTYPbI BOJOHE(PTAHBIX SMYJIbCHHA B
BBICOKOYACTOTHBIX M CBEPXBBICOKOYACTOTHBIX 3JEKTPOMAarHUTHBIX moisax //Temnogpusnka
BbICOKUX Temmeparyp. — 2013. — T. 51. — Ne. 6. — C. 952-955; 3unnarymiun P. P., MynnasHos
A. W., Awmekaue P. M. HccnegoBanme o0COOCHHOCTEH KOAryiIslMud H KOAJECIEHIIUN
SMYJBCUOHHBIX Kallelb B AJIEKTPOMAarHuTHOM mojie //BecTHUK bamkupckoro yHuBepcuTeTa. —
2015. - T. 20. — Ne. 3]

32. Ky3ssmun B.U., I'agzaoB A.®., Tertuk [.JI., bycer C.A., PeBuna A.A., Beicoukuii B.B.
Kunernka oOpa3oBanus konen, Jluzeranra. // XKypuan crpykrypHoit xumuu 2013, T.54,
npuioxenne Ne2 C.368-382.

33.  MamokoB B.I1. O6pa3oBanue kouier Jlu3eranra B KaMeHHOM COJIM ¢ HaHOYacTUIaMu. //
["opHbIil HHGOpMaMOHHO-aHANMUTHYEeCKUH OrouteTenb 2016, Nel0 C.242-248.

34.  Ileuenkun A.A. McTopuyeckasi SIMCTEMOJIOTUSI HAYKU M TeXHUKH. // Ounocodus HaAyKu
u texuuku 2016. T. 21. Ne 1. C. 118-131.

35. IlonexaeB A.A. Teopus crpyktyp Jluzeranra. / MaTemaruueckoe MOJEIHpPOBAaHUE U
BBIUUCIUTENbHBIN 3kcriepumenT 2002, MKO-10_ C. 307-317.

36.  IstvanLagzi, AndrasVolford, AndrasBuki Effect of geometry on the time law of
Liesegang patterning. // Chemical Physics Letters 2004_P. 97-101.

37. Kpacnosckuii C.C. HccnenoBanue B3auMOJEHCTBUS 3JIEKTPOMArHUTHBIX nojeid BY u
CBUY c ropHeiMu opogamu Jyist pa3paboTKU CIOCOO0B U CPEICTB UX paspylieHus, 1999
38. Menxymun M.I'.,; CokonoBa H.B., IlIumos A.H., Xomunckuii B.A. HccnenoBanue

IIPOLIECCOB TPELIMHOOOPA30BaHUS B CKaJbHBIX MOPOJAX IOJ AEMCTBHEM 3JIEKTPOMArHUTHBIX
noneit // Tpynasl MexnyHapogHoro HayyHoro Cummnosuyma «Henens ropsska-98», r. Mocksa,
HUTY MUCuC, 2-6 pespans 1998 r.-C. 164-165;

39. Jlomatun B.B., MaprempsnoB C.M., Bbyxapkun A.A. Iloazemnas nupoiuTuyeckas

KOHBEPCHS CJIAHIIEB C IIOMOMIBIO AJIEKTPO(PHU3MIECKOTO HAarpeBa IacTa.

40. 0. B. Mapanynen, A. O. Illep6buna. MeToasl uccleIOBaHUS MPOCTPAHCTBEHHOU
AHU3OTPONHUH TE€0aKyCTUUYECKON IMHCCHU.[DNEKTPOHHBIH pecypc]| //TexHuyeckass akycTUKa. —
OnekT. xxypH. —2008. — 14.Pexxum goctyma :http://ejta.org, cBOOOAHBII.

4]. I'.A. Makcumos, A. B. Paguenko. MojenupoBanie nHTeHCH(DUKAITMK HeDTEeT00BIYU TIPH
aKyCTMUECKOM BO3JIEHCTBUU Ha IJIACT M3 CKBAXXMUHBI. [DNeKTpoHHBIM pecypc] //Texnuueckas
akyctuka. — 97ekT. )KypH. — 2003. — 10. Pexxum moctymna :http://ejta.org, cBOOOHBIN.

42. 0.U. T'opGaues, H.N. BaHoga, A.A. Hukutus, T.B. KonecHukos,
D.U.OpentnuxepmMad /AKycTHYeCKME€ METOJbI IOBBIIICHUS HEPTEOTAaYM IUIACTOB U
uHTeHcuukanuu 1006uu HepTH//Hedranoe xo3siictBo: — M. :Hedranoe xozsiictBo— 2002, —
5.

43. JI. Jlanpay, E.Jludmmurn /MexaHuka CIUIOMIHBIX cpeA. [HWIpoauHamMuKa W TEOpUs
ynpyroctu.-M., 1944.-623 c.

44.  Carlos Perez-Arancibia, Eduardo Godoy, Mario Duran. Modeling and simulation of an
acoustic well stimulation method. DepartmentofMathematics,
MassachusettsinstituteofTechnology, 2017.

45.  TD'y6aiinymmun A.A., I'y6kun A.C. HccrnenoBanue TuHaAMUKHU y3bIPHKOBOTO Kilactepa //
Bectauk TromeHckoro rocynapcTBeHHOro yausepcutera. - 2013. - Ne 7. - P. 91-97.

10



46.  T'ybaiigymmun A.A., I'yoxun A.C. [ToBenenue my3sIpbKOB B KJIacTepe MPU aKyCTUIECKOM
Bo3nelicTBuM // CoBpeMeHHas HayKa: UJIed, UCCIICA0BAaHMS, pe3yabTaThl, TexHomoruu. - 2013. -
Ne 1. - P. 363-367.

47.  Konoanosa C.U. TpaucasimonHsie 3pGEKTh U CTPYKTYpOOOpa3oBaHUE TIPH
aKyCTHUYECKOU KaBuTaiuu // Jluccepranus Ha COUCKaHUE yueHOU cTerneHu K. ¢.-M. H. Ya. -
2006. - 120 p.

48. Maprynuc U.M., Maprynuc M.A. Jlunamuka B3auMoACCTBUS My3bIPbKOB B
KaBUTAIMOHHOM oOake // ypuan ¢puzudeckoit xumuu. 2004. T. 78, Ne 7. P. 1326-1337.

49, D. F. Gaitan, R. A. Tessien, R. A. Hiller, J. Gutierrez, C. Scott, H. Tardif, B. Callahan, T.
J. Matula, L. A. Crum, R. G. Holt, C. C. Church, and J. L. Raymond. Transient cavitation in
high-quality-factor resonators at high static pressures //J. Acoust. Soc. Am. — 2010. - Vol. 127 -
P. 3456-3465.

50.  Doinikov A.A. Mathematical model for collective bubble dynamics in strong ultrasound
fields // J. Acoust. Soc. Am. - 2004. - Vol. 116, - No. 2. - P. 821-827.

51.  Lauterborn W., Kurz T. Physics of bubble oscillations // Rep. Prog. Phys. — 2010. — Vol.
73.—106501. - P. 88.

52.  Pelekasis N.A., Gaki A., Doinikov A. and Tsamopoulos J.A. Secondary Bjerknes forces
between two bubbles and the phenomenon of acoustic streamers // J. Fluid Mech. - 2004. - Vol.
500. - P. 313-347.

53.  Prabowo F., Ohl C.-D. Surfaceoscillationand jetting from surfaceattachedacoustic driven
bubbles // UltrasonicsSonochemistry. — 2011. — Vol. 18. — P. 431-435.

54.  R. Mettin, P.E. Frommbhold, X. Xi, F. Cegla, H. Okorn-Schmidt, A. Lippert, F. Holsteyns.
Acoustic Bubbles: Control and Interaction with Particles Adhered to a Solid Substrate // Ultra
Clean Processing of Semiconductor Surfaces X1 - Solid State Phenomena, Switzerland. — 2013. -
Vol. 195. - P. 161-164.

55.  Reddy A.J. and Szeri A.J. Shape stability of unsteadily translating bubbles // Phys. Fluids.
2002. Vol. 14, No. 7. P. 2216-2224.

56.  Xi X., Cegla F., Mettin R., Holsteyns F., Lippert A. Collective bubble dynamics near a
surface in a weak acousticstanding wave field// J. Acoust. Soc. Am. — 2012. — Vol. 132. — P. 37—
47,
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1. denepansublii mopran «Poccuiickoe obpasosanue» http://www.edu.ru/

2. QenepanbHoe xpaHunume «EanHas Komekus MUQpoBbIX 00pa30oBaTeIbHBIX PECYPCOBY

http://school-collection.edu.ru/

3. Poccuiickuit mopran «OTkpIToro obpasosanus» Nttp://www.openet.edu.ru
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6.MaTtepuanbHO-TexHU4YecKasi 0a3a, He0OX0AUMAasI 1JIsl OCYLEeCTBICHUSA
00pa30BaTe/IbHOIO NpoLecca Mo JUCHHILJIMHE.

Buo 3anamuii Haumenoeanue Haumenoesanue ooopyoosanus,
cneuyuaiu3npoeannblx npoOCpaAMMHO2O obecneuenusn
ayoumopuil, KaOUHemog,
nabopamopuii
1 2 3
1. Yueonas Aynuropust Ne 421 1. Windows 8 Russian. Windows
ayIuToOpus aas | YueOHass  mebemb,  yueOHO-Harmsimubie | Professional 8 Russian Upgrade. Jlorosop Ne
npoBeaeHust nocobusi, I'padmueckne crannmum DEPO | 104 or 17.06.2013 r. JInnensun d6eccpounsie
3aHATHT Race 535/ Mouutopst AOC23 - 11 mir. 2. MicrosoftOfficeStandard 2013 Russian.
JIEKIIMOHHOT0 THIIA: Horosop Ne 114 ot 12.11.2014 r. JIuueH3uu
aynutopust No 218 Aynutopusi Ne 218 OeccpovHbIe
(puzmat kKopmoyc- | YueOHass  meOenb,  y4eOHO-HArJIsiHbIC
y4eOHoe). nocoOusi, KOHAMIUOHEP (CILUTUT-CUCTEMA)
2.Yyeonasi Haier HSU-24HEK203/R2- HSU-
ayauTopus nas | 24HUNO3/R2, »3kpaH  HAacTEHHBIA ¢
npoBeaeHust anektponpuBogom ClassicLyra 203x203
3aHATHI (E195x195/1 MW-L8/W), HOYTOYK
CeMUHAPCKOro HPMini 110-3609er Atom
Tuna: aynuropust Ne | N455/2/250/WiFi/BT/Win7St/10.1"/1.29xr,
421 (¢usmar | mpoextop BenQ MX520 (9H.J6V7TT.
Kopmyc-y4eOHoe). 13E/9H.J6V77.13F).
3.Yueonasn Yuranbusli 321 Nel
ayauTopus aas | Haydnwlit u  ydeOHbIH  QoHI, HaydHas
NpPOBeACHUsA nepuoauka, I[TK (MonoGmok) - 3 mwr, Wi-
TPyIIOBLIX u | Fitoctyn 18 MOGHIBHBIX — YCTPOMCTB,
MHAMBUAYAJBHBIX HeorpannueHHslil goctyn k OBC u BJ;
KOHCYJIbTALHUIA: KOJIMYECTBO MOCAJOYHBIX MecT — 76.
aymuropust Ne 218 YuraabHbli 3aj Ne2
(¢pm3mar Koprryc- | Hayunerit u  y4eOHBIH (QOHO, HaydHAs
yaeOHoe). nepuomuka, Wi-Fi moctym MOOMIBHBIX
4. YuebHasi | yCTPONCTB, HEOTPAaHUYEHHBIA JOCTYH K
ayauTOopHus st | ObC u BJl; konudecTBO MOCaJOYHBIX MECT
TeKyIero -50
KOHTPOJISA " Ayautopus Ne406
NMPOMeKYTOUHOMH YueOHas MebOenb, IOOCTYN B HWHTEPHET,
aTTeCTAluu: KommeioTep B cocraBe Asus — 4 mT.;
aymuropuss Ne 218 | Konaunmonep(criuT-cuctema) Haier,
(pu3mar Kopnyc- | MOY Kyocera; IlepcoHanbHbIi
y4eOHoe). kommbroTep B komrutekte Ne 1 iRUCorp — 6
5. IomemeHus aJIs | IIT.
CaMOCTOSITEJbLHOM Aynutopusi Ne610r
padoThI:

Uuranpabiid 3am Nel
(rmaBHBIN Kopmyc, 1
9Tax), YuTanbHBII
3am Ne2  (xopmyc
¢uszmata, 2 3Tax),
aymuropuss Ne 406
KOMITBIOTEPHBIN

KJacc (puzmar
KopITyc-y4eOHOe).

12




[Tpunoxenue Ne 1

MHWHOBPHAYKH POCCHUHN
OI'bOY BO «bAIIKNPCKUU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»
®U3UKO-TEXHUYECKWI UHCTUTYT

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

TUCIIUIUTNHBI «V130paHHbIC TIaBBITHIPOIUHAMUKH » HA 2 CEMECTP
(HauMEeHOBaHWE JUCITUTIIIMHBI)
0YHO-3a04HAas

opma oGyueHus
Oo0bem
Buna padorsl
AUCHUTLTUHBI

Oo6mas TpynoemkocTs nuctutuiuabl (3ET / gacoB) 2172
Y4eOHbIX YacOB HAa KOHTAKTHYIO PabOTy C MpenoiaBaTeiem: 32,2
JIEKIIUI 16
MIPAKTUICCKUX/ CEMUHAPCKHUX 16
J1a00paTOPHBIX -
JOpyrux (TpynmnoBasi, UHAUBUAYyaIbHasl KOHCYJIbTALMS U MHBIC BUIbI
y4e0HOM e TEIIbHOCTH, ITPETyCMAaTPUBAIOIIUE Pa0OTy 00yUIarOIIHXCsI
¢ npenogaBarenem) (OKP) 0,2
VY4eOHbIX 4acOB Ha CAaMOCTOSTENbHYIO paboTy oOyuatommxcs (CP) 39,8
Y4eOHBIX 9acOB Ha IMOJATOTOBKY K
sk3aMeny/3auety/nuddepennupoBannomy 3adety (KonTposs) -

dopMa KOHTPOJIA:
3a4er 8 ceMecT

13




dopMa n3ydeHus MaTepuasos:

dopma TEKyIIEero

JICKIMH, IPAKTUICCKUE 3aHITHS, KOHTPOJIS
OcHoBHas u
CEMHUHAPCKHE 3aHSATHUS, 3amanus 1o yCIIeBaEMOCTH
JIOTIOJTHUTEIIbHAS .
Ne nabopatopHbie paboThI, CaMOCTOSITEIILHOM (KOJUTOKBUYMBI,
Tema u conepkanue JTUTEparypa,
n/n caMmocTosiTenbHast paboTa u pabote KOHTPOJIbHBIE
peKoMeHIyeMas CTyACHTaM
TPYAOEMKOCTh (B yacax) CTYJICHTOB paboThL,
(HOMeEpa U3 CIHCKa)
ITP/C KOMIIBIOTEPHBIE
JIK JIP CP
EM TECTHI U T.I1.)
2 3 4 5 6 7 8 9
1. | IlucnepcHbie CHCTEMBI. 2 2 4 1-3 1-3 Y CTHBIN Ompoc.
JlMCriepCHOCTh M TETEPOreHHOCTb.
JleneHue AUCIEPCHBIX CUCTEM TI0
arperaTHOMY cocTosiHuIO. JInohoOHbIe
u muoduibHbIe cucTeMbl. CBOOOTHO-
TMCTIEPCHBIE ¥ CBS3HO-IUCIIEPCHBIC
cuctemsbl. Kimaccudukanms HedTei.
Hed1n U He(TeNnpoayKTHI.
HuzkomonekyssipHbie u
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHHUS
HeTH. [TapacuHnoBble,
Ha(TeHonapapuHOBbIE,
apoMaTH4ecKHe YTJI€BOAOPO/IBI,
CMOJIBI, achanpTeHbl,  KapOOWJHI,
KapOEeHBI.
IMoaroroBka HeTH K
TPAHCNOPTHPOBKE U NepepadoTKe.
[TepBudHBIC METOIBI IEPEPAOOTKH
HeTH.
2 | Tect Nel 2 2 4 VYcTHbI onpoc
0 MaTepuaam JIeKui 1-3
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23

MeToabl onpeaesieHust
aucnepcaoctu HIC (mipsimble
KOCBEHHBIE METO/IbI).
CenuMEHTaHIIMOHHBIN METOJ,
yIbTpaneHTpadyrupoBaHue,
KOHJIYKTOMETPUYECKUN METOI.
Xpomotorpadus (rein-
MIPOHUKAOIIASIXPOMOTOTrpadus).
DNeKTpOHHAs: MUKPOCKOIHUS
PeHnreHoBckoe paccesHue.

YcrHblit onpoc

Metoabl aHAIM3a JUCIIEPCHOCTH
HJC ocHoBaHHBbIE HA H3yYeHUM UX
MOJICKYJISIPHO-KHHETHYEeCKHX
cBoiicTB. DOTOKOPPEIALMOHHAS
CIIEKTPOCKONU, TypOOAUMeTpus,
SMP, BpeMeHHas TUINeKTpUIeCKas
cnekrpockonus, 1P

YcTHbIi onpoc

Mopaenu KOJJIOUIHO-TMCIIEPCHOTO
CTPOCHHSA HE(PTAHBIX CHCTEM.
@pakTanbHble CTPYKTYphl. Kpupas
Koxa, Tpeyronsank CepnuHCKOro.
Pasmepnocts Xaycnopda. Kimacrepsr.
Monenu o6pa3oBaHMs KIIaCTEPOB.
CnoHble CTPYKTYpPHBIE €IUHULIBI
(CCE). OcuoBnsble Tunsl CCE.

o7

S-7

VYcTHBIN omnpoc.

MexmoJiekyJasipHbIe
B3aNMMOEHCTBUA.
JanpHOaEHCTBYIOIINE
(opueHTalMOHHbIE, UHTYKIIMOHHEIE,
JUCTIIEPCUOHHBIE) U
KOPOTKOJICHCTBYIOIIHE

8,9

8,9

YcTHBII onpoc

OcHOBBI peosioruu. Ynpyroe, Bi3Koe,
noBegeHue [1macTHYHOCTS.

7,9

10,11

10,11

YceTHBII onpoc
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Mopemn Maxkcsemna, KenpBuHa,
bunrama- IlIBemoBa.

Monenu Makcseiuia u KeapBruHa B
AIEKTPUUECKUX IIETSX.

Peojiornueckue cBoiicTBa
AMCIIEPCHBIX cucTeM. HbIOTOHOBCKHE
1 HEeHBIOTOHOBCKHE JKHJIKOCTH.
HenuneliHo-Bs3KUeE KUIKOCTU
(BSI3KOILUTACTHYHBIE CPE/IbI,
TICEBIOINIACTHUKH, JUIAaTaHTHBIC
KHUIKOCTH) M KX PEOJIOTUUECKHE
MOJICIIH.

7,9

12

12

YcrHblit onpoc

Bcero uyacos:

16

16-

39,8
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