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1. HEJIX OCBOEHUSA JUCIHHAITIINHBI

1.1 |Lenplo MUCHUIUIMHBI SIBISETCS TIIyOOKas CIEUHAIM3UPOBAaHHAsI MOJArOTOBKA B BHIOPAHHOM HANpPAaBJICHHHU, BIAICHUS
HaBBIKAMHU COBPEMEHHBIX METOJOB HCCIeNOBaHMs; GpopMHupoBaHue y 00yJalOmUXCsl YMEHHE HAXOMUTh M aHAJIU3UPOBAThH
COBPEMCHHYIO Hay4yHyl WHpopManuio B oOnactd Ouodusmku; (HOPMHUPOBAHHE W COBEPIICHCTBOBAHHE HABBIKOB
CaMOCTOSTEIbHON HAyYHO-HCCIIEA0BATENBCKOM paOoThl. JJUCIUIIMHA HAaIpaBjieHa Ha MMOArOTOBKY K cAadye KaHIUJaTCKOro
9K3aMeHa 110 Hay4HOH crenuanbHocty 1.5.2. buodusuka.

2. MECTO JUCHUIIIUHBI B CTPYKTYPE OOII

2.1 |[penmecTBYIOMMME 1J1s1 M3yUeHHs] AUCUMILIMHBI SIBJISIIOTCS:

2.1.1 |pe3ynbTaThl OCBOCHHS AUCIUILIUH, HANIPABJICHHBIX Ha MOJTOTOBKY K C/laue KaHAUAATCKUX dK3aMeHOB, «VcTopus u
dunocodust Haykn», «VTHOCTpaHHBIH S3BIKY;

2.1.2 |pe3ynbTaThl HAyYHO# (HAYYHO-HCCIIEIOBATENBCKOM) ICATEILHOCTH aCIUPAHTOB, HAMIPABICHHOW HA MOJITOTOBKY
JIICCEePTAINU K 3aIIUTE;

2.1.3 |pe3ynbTaThl HAYYHOH (HAYYHO-HCCIEIOBATENBCKOMN) ACATEILHOCTH ACIUPAHTOB, HAMIPABICHHON Ha MOJTOTOBKY
My OJIMKAIHIA.

2.2 |HociaenyommMy K U3y4eHHIO TUCHUIIHHBI SABJISIOTCS] 3HAHUS, YMEHUS U HABBIKH, HCIOJIb3yeMble aCIUPAHTAMU:
2.2.1 |npu OCBOCHHH CIICIMATIBHON AUCIUILIHHBL "brodu3uka", HapaBIeHHOW Ha TIOATOTOBKY K C/Iaue KaHIUIATCKOTO SK3aMeHa;
2.2.2 |B Hay4HOIl (Hay4YHO-HCCIICIOBATEIILCKOM) NISATEIBHOCTH aCIIUPAHTOB, HAMIPABJICHHON Ha MOATOTOBKY AHUCCEPTALlUH K

3aIuTe;
2.2.3 |B Hay4HOI (Hay9HO-UCCIIEIOBATEIILCKON) NSSATEIBHOCTH aCITHPAHTOB, HAITPABJICHHON HA MOATOTOBKY ITyOJIMKAIHI;
2.2.4 |npu NpOX0XkIECHUU HAYYHO-UCCIIECIOBATEILCKOW MPAKTHKHY,
2.2.5 |npu npox0XkIESHUH UTOTOBOI aTTECTAIINH.

3. PE3YJIBTATE OCBOEHUS JUCIUIIJINHBI (MOAYJIS)

B pe3yabTaTe ocBOEeHUS TUCHUILTUHBI 00yYaIOLIUIiCS q0KeH

3.1 |3Hars:
3.1.1 |TeopeTHYecKre OCHOBBI, COBpEMEHHbIE IPOOIEMBI M AOCTIKEHNS OMOPH3HKY;
3.1.2 |3aKOHBI IETEPMHUHUCTCKO-CTOXACTHUECKOTO TOIX0/1a M METO/IbI pacueTa [yl OMMUCaHuUsI CIOKHBIX (complexity) meauko-
OHMOJIOTHYECKUX TPOLIECCOB ¥ 00BheKTOB ¢ no3uiit TXC;
3.1.3 |Meroxsl OnMCaHUs HEPABHOBECHBIX MIPOLIECCOB HA OCHOBE CTATUCTUUECKON (U3UKU (KHHETHYECKUE MOJEIIH,
3aKOHOMEPHOCTH MEPEX0/ia B COCTOSTHHE PABHOBECHS).
3.2 |¥Ymerb:
3.21 |reHepupoOBaTh HOBBIE UICHU MPH PEHICHUH UCCIICI0BATELCKUX M PAKTHUECKHX 3a]a4 B 00s1acTi OMO(U3UKH, B TOM YHCIIC B
MEXIUCIUILTHHAPHBIX 001acTsX;
3.2.2  |camMOCTOSTENBHO OCYILECTBISTh HAYYHO-HCCIIEA0BATEIbCKYIO IEATEILHOCTh B COOTBETCTBYIOIIEH TPOeCCHOHANBHON
o0J1acTH, -KpUTHYECKH aHATU3UPOBATh M OLICHUBATh COBPEMEHHbIE HayIHbIE TOCTIKEHHS B 00JacTH OMO(DU3HKH;
3.2.3 |BBINOJHATH pacyueT ¥ MOCTPOSHUE MATPHI] MEKATTPAKTOPHBIX PACCTOSHHUI 1Sl pa3HBIX TPYIHII (TI0 TIOJTY HITH BO3PAcCTy)
HaceJIeHUs (TPYIIBI CIIOPTCMEHOB, TPYIIIBI B YCIOBUSAX CAHOT€HE3a M AaTOTeHE3a);
3.24 | mpOBOAUTH QHAIN3 MONYYEHHBIX SKCIIEPUMEHTAIbHBIX JaHHBIX, a TAKOKE JeIaTh KAYeCTBEHHbIE BHIBOIBI O COCTOSIHUH
Pa3IMYHBIX (PYHKIIMOHAIBHBIX CHCTEM OpPTaHW3Ma YeIOBeKa C y4ETOM BO3PACTHBIX M MIOJIOBBIX Pa3IIHYHi.
3.3 Biaaners:
3.3.1 | coBpeMEHHBIMH METOJAMH UCCIIEIOBAHUS U HH)OPMAIIHOHHO-KOMMYHHUKAIIMOHHBIMH TEXHOJOTUSMU B 00JIACTH
O61o(M3NKK U CHHEPTeTHKH OHOCHCTEM;
3.3.2 | HaBBIKAMH MCIOJIb30BaHUS MH(POPMATHBHBIX HEHPODU3NOIOrHUECKUX TT0Ka3aTeNe CEHCOPHBIX PEaKLUi, BHUMAHUS,
TIAMSTH ¥ PEYH JUTS -CBOCBPEMEHHOM peaOnIInTaluu;
3.3.3 | MeTomamu HOCHTH(UKALNY CTAMOHAPHBIX PEKUMOB U pacdeTa CKOPOCTH IBOJIOLUH OHocHcTeM B (pazoBoM
npoctpanctse coctosuuit (PIIC).
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJTUHbBI (MOLYJIS)
Koa 3ansitus HaunmenoBanue Kypc Yacos JlutepaTtypa [pumeuanue
pa3/eJioB U TeM /BUJL
Pazgen 1.
11 MounekynspHas 4 2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5 JI1.6 JI2.1
onodusuxa /JIex/ J12.2 J12.3 J12.4 J12.5
01 32 33 B4 35 56 O7
1.2 MonekynsapHas 4 4 JI1.1J11.2 J11.3 J11.4 J11.5 JI1.6 JI2.1
onodusuxa /T1p/ J12.2 J12.3 J12.4 J12.5
3013233 24 35 56 07




1.3

MonekynsapHas
ounodusuka /Cp/

JI1.1J11.2 J11.3 J11.4 J11.5 JI1.6 JI2.1
J12.2J12.3 J12.4 JI2.5
3013233 24 35 56 D7

14 DHTPOIHUKHHBIN MOIXO/ B JI1.1J11.2 J11.3 JI1.4 J11.5 JI1.6 J12.1
OIICHKE MTapaMeTPOB J2.2J12.3 J12.4 J12.5
6uocucreM /Jlex/ 313233 54 35 56 D7

15 DHTPOIHUHHBIN MOIXO/ B JI1.1J11.2 J11.3 JI1.4 J11.5 JI1.6 J12.1
OIICHKE MTapaMeTPOB JI2.2J12.3 J12.4 J12.5
6uocucrem /IIp/ 313233 54 35 56 D7

1.6 OHTPONUIHBIN MOIX0] B JIT.1J11.2 J11.3 JI1.4 J11.5 JI1.6 J12.1
OIICHKE ITapaMeTpPOB J12.2 J12.3 J12.4 J12.5
o6uocucrem /Cp/ 010233 34 35 D56 27

1.7 buo¢usuka KI1eTouHbIX JI1.1J11.2 J11.3 J11.4 J11.5 JI1.6 JI2.1
niporieccos /JIex/ J12.2J12.3 J12.4 J12.5

310233 34 3526 27

1.8 buo¢usuka KI1eTouHbIX JI1.1J11.2 J11.3 J11.4 J11.5 JI1.6 JI2.1

nporeccos /TIp/ J12.2J12.3 J12.4 J12.5
3102 33 34 35 56 37

1.9 buo¢usnka KIeToUHbIX JI1.1J11.2 J11.3 J11.4 JI11.5 J11.6 JI2.1

nporieccos /Cp/ J12.2 J12.3 J12.4 J12.5
012233 34 3526 27

1.10 Beenenue B 6uoduzuxy JI1.1J11.2 J11.3 J11.4 J11.5 J11.6 JI2.1
CJIO’KHBIX CUCTEM. JI2.2J12.3 J12.4 J12.5
CrnoxHbIe MPOLIECCHI B 312233 34 3526 27
npupoze /Jlex/

111 Beenenue B 6H0GU3UKY JIL.1J11.2 J11.3 JI1.4 J11.5 JI1.6 J12.1
CJIOXKHBIX CUCTEM. JI2.2J12.3 J12.4 J12.5
CI10’KHBIE TIPOIIECCHI B 2132323343536 27
npupone /TTo/

1.12 Beenenue B 6H0GU3UKY JIL.1J11.2 J11.3 JI1.4 J11.5 JI1.6 J12.1
CJIOXHBIX CUCTEM. J12.2 J12.3 J12.4 J12.5
CII0’KHBIE TIPOIIECCHI B D1 52 D3 B4 35 56 D7
npupoje /Cp/

1.13 I'panuIel CTOXaCTUKK U JI1.1J11.2 J11.3 JI1.4 JI1.5 JI1.6 JI2.1
BO3MOYXHOCTH OTIHICAHUS J12.2 J12.3 J12.4 J12.5
Xaoca B MEeJIMKO- 013233 324 3526 27
OHMOJIOTHYECKUX
cucremax /Jlex/

1.14 I'panuIel CTOXaCTUKH U JI1.1J11.2 J11.3 JI11.4 JI1.5 JI1.6 JI2.1
BO3MOYXHOCTH OTIHICAHUS J12.2 J12.3 J12.4 J12.5
Xaoca B MEeJIMKO- 313233 24 35 56 D7
OHMOJIOTHYECKUX
cucremax /IIp/

1.15 ['panumpe! cTOXacTUKY U JI1.1 J11.2 J11.3 J11.4 J11.5 JI1.6 J12.1
BO3MOYKHOCTH OIUCAHMS J12.2 J12.3 J12.4 J12.5
Xa0ca B MEJIUKO- 3102333435326 27
OMOJIOTHYECKIX

1.16 OCHOBHBIE TIOHSTHUS 1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5 JI1.6 JI2.1
METO/Ibl TEOPUU JI2.2J12.3 J12.4 J12.5
Xaoca-caMOoOpraHu3aluu 3102333435326 27
(TXC) Jlex/

1.17 OCHOBHBIE TIOHSTHUS 1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5 JI1.6 JI2.1
METO/Ibl TEOPUU JI2.2J12.3 J12.4 J12.5
Xaoca-caMOoOpraHu3aluu 3102333435326 27
(TXC) Mp/

1.18 OCHOBHBIE TIOHSTHUS 1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5 JI1.6 JI2.1
METO/Ibl TEOPUU JI2.2J12.3 J12.4 J12.5
Xaoca-caMOOpraHu3aluu 310233343526 27
(TXC) /Cp/

1.19 DBOJIIOLIUS TTIOHSTHUS JIT.1 J11.2 JI1.3 JI1.4 JI1.5 J11.6 JI2.1
romeocrtasa. Ot JI2.2J12.3 J12.4 J12.5
JeTepMUHHU3MA K 213223343536 27
CTOXACTHKE U Xa0Cy-
camoopranuzanuu /Jlex/

1.20 DBOJIOIUS TIOHSTHUS JIT.1 JI1.2 JI1.3 JI1.4 JI1.5 JI1.6 JI2.1

romeocrasa. Or
JeTepMHUHUI3MA K
CTOXACTHKE M Xa0Cy-
camoopranusauu /IIp/

J12.2J12.3 J12.4 JI2.5
012233 54 25 56 37




1.21 DBOJIIOLMS TOHITHUS 4 8 JI1.1 J11.2 J11.3 J11.4 J11.5 J11.6 JI2.1
romeoctasa. Ot JI2.2J12.3 J12.4 J12.5
JeTepMHUHUI3MA K 3013233 24 35 56 D7
CTOXACTHKE U Xa0Cy-
camoopranuzanuu /Cp/

1.22 I'mnotesza H.A. 4 2 JI1.1J11.2 J11.3 J11.4 J11.5 JI1.6 JI2.1
BepHuureiina o J2.2J12.3 J12.4 J12.5
«IOBTOpEHUU 0€e3 3013233 24 35 56 D7

TTOBTOPEHUID 1
complexity W. Weaver

[Jlex/

1.23 I'unotesza H.A. 4 4 JI1.1J11.2 J11.3 J11.4 J11.5 JI1.6 J12.1
BepHuureiina o J2.2J12.3 12.4 J12.5
«IOBTOpEHUU 0e3 3013233 24 35 56 D7

TTOBTOPEHUID 1
complexity W. Weaver

Mp/

1.24 I'unotesa H.A. 4 8 JI1.1J11.2 J11.3 J11.4 J11.5 JI1.6 JI2.1
BepHuureiina o J2.2J12.3 2.4 12.5
«IIOBTOpEHHU 0e3 313233 24 35 56 D7

TIOBTOPEHUI» U
complexity W. Weaver
/Cp/

1.25 /Ox3amen/ 4 36 JI1.1J11.2 J11.3 J11.4 JI11.5 J11.6 JI12.1
J2.2J12.3 J12.4 JI2.5
0122 33 B4 25 56 07

5. OEHOYHBIE CPEJCTBA

5.1. KontposabHbie BONPOCHI M 3aJaHHSA

IIpoBeneHne TEKYLIEr0 KOHTPOJISI yCIIeBAeMOCTH

Tema 1. MonexyssipHast Onopusuka

Bomnpocs! 11 yctHOTO Ompoca:

1.{aiiTe onpenenenne Onopu3nku kak Hayku. Llenu, 3anaun u cTpykrypa Onopu3HKH.

2.Ha3oBute oCHOBHBIE pa3aeibl OMOPH3NKH, KPaTKO HX OXapaKTepU3yHTe.

3.Meronosorudeckie BOIPOCHl MOJICKYIIpHONH OHOGH3UKY.

4. MexnpeqMeTHbIE CBs3U OMOPH3UKU ¢ MEIUKO-OHOIOTMIECKUMH H KIIMHHYECKUMH JTUCHUTUTHHAMHE.

5.Yro siBisiercss MoHOMepoM Oenka? Kakumu CBA3SIMU MOAEPKUBACTCS IEPBUYHAS CTPYKTypa Oenka?

6. B ueM cocTonT MexaHnU3M AEHCTBHS BOJbI HA CTPYKTYpPY OHOMOIIEeKyn?

7. ®dusnyeckue U QPU3NKO-XUMUYECKHE CBOMCTBA OMOTOTHUECKUX MEMOpPaH.

8. dyHkMHU OGHoIornYeckux MeMOpaH. Mojienn OHOJIOrHYeCKUX MeMOpaH.

9. UckyccTBeHHBIE MEMOpPaHBbI U UX 3HAUCHUE B MEJUIIIHE.

10. YpaBuenus auddy3un, KOHCTaHTa MPOHHIaeMOCTH. Tunbl And Gy3uid.

11. IIpoHuItaeMoCTh OHOIOTUUECKUX MEMOpPAH I HOHOB.

12. IToHsTHE O MONYNPOHUIIAEMOCTH, CETIEKTUBHOCTH U HECTIEIIM(DHUIHOCTH OHOMeMOpaH.

13. I'unote3a 0 HaTpUEBOM Hacoce.

IIpaxkTuueckas pabora: «MonekynsipHas OMOpH3UKaY.

3agaHue U1 CaMOCTOSITENBbHOM paboThI:

1. Yro npexacrasisier co0oii yeTBepTHYHAsA CTpyKTypa Oenka? Yem arperatsl (acconuaTsl) Oesika OTIIMYAIOTCS OT YeTBEPTUYHON
CTPYKTYpBI?

2. Onummre BTOPUYHYIO CTPYKTYpY Oenka. KTo BriepBble Hcciie1oBall BTOPUYHYIO CTPYKTYpY Oenka?

3. OxapakTepusyiiTe TUIBI BTOPUYHOH CTPYKTYphI Oenka. Kakumu cBsI3sIMH OHA MOAEPKHUBACTCS?

4. OnummTe MEXaHu3M BOSHUKHOBEHHUS BOJIOPOAHON CBSI3U M BaH/IEPBaaIbCOBBIX B3aUMoAecTBUI. UeMy paBHa JJIMHA U SHEPTHA
ITHUX CBsI3eH?

5. OxapakTepu3yiiTe TPETHUHYIO CTPYKTYpY Oeinka. Uto npeacrasiseT coboii nomen? Yem qOMEHHAs CTPYKTYpa OTIMYAETCS OT
YEeTBEPTUYHOU CTPYKTYpBHI?

6. Uto sBIIIETCS MOHOMEPOM HYKJICHHOBOW KUCIOTHI? Kakumu CBA3SIMU MOANEPKHUBACTCS IEPBUYHAS CTPYKTYPa HYKJIEHHOBBIX
KUCJIOT?

7. Yto coboii nmpeacrasiser BropuuHas crpykrypa JJHK? Oxapakrepusyiite ee.

8. OnuuuTe MEXaHU3M BOSHUKHOBEHUS I'HAPO(OOHBIX B3aUMOIEHCTBU.

9. IIpoucxoxxaeHue E-MoTeHNNANIa U XapaKTePUCTUKA OCHOBHBIX ITapaMeTPOB, OIIPEACIISIONINX €TI0 BENUINHY.

10. ITaccuBHBIE 3NEKTPUUECKUE SIBIECHUS B OUOCTPYKTYpax.

11. Tunsl nonsipusanuu. 30HbI JUCTICPCHH AIEKTPUICCKUX MAPAMETPOB OHOIIOTHUECKIX 0OBEKTOB.

12. PaBHOBECHBIH 3JIEKTPOXUMUYECKHI TOTEHIUAL.

13. PaBHOBecue JloHHaHa.

14. CoOoHBIE pauKajbl IPU LEMIHBIX PEAKIMAX OKUCICHUS JUIUI0B B MeMOpaHax U JPYrUX KIETOUHBIX CTPYKTYpax.

15. O6pa3oBanue cBOOOIHBIX PAUKAJIOB B TKAHSX B HOPME U MPH NMATOJIOTHYECKUX MPOIIecCcax.

16. Ponb akTUBHBIX (pOPM KUCIOPOA.

17. EcTecTBeHHBIC aHTHOKCHAAHTHI TKAHEH M UX OMOJIOTHYECKAs! POJIb.

Tema 2. DHTponuilHbIi M0AX0/ B OLEHKE IapaMeTPOB OHMOCUCTEM




Bomnpocs! i yctHOrO omnpoca:

1.OcHOBHBIE HOHATHS TEPMOANHAMUKH.

2.IlepBoe HayaO TEPMOANHAMUKH. BTOpoe Hauano TepMOJHHAMHUKA. DHTPOIIHSL.

3.Teopema WN.P. Ipuroxuna. [Toctynars I'. Xakena.

4.BTOpOoii 3aKOH TepMOJUHAMHKH JUIs OTKPBITHIX crcTeM. HeoOpaTuMocTh B OMocHcTEMAaX.
5.I1oHsATHE SHTPONUU AJISI KUBBIX CUCTEM.

6.ITepBoe 1 BTOpoe Hayaao TEPMOJMHAMUKH JJIS JKUBBIX CHCTEM.

7.CTaTUCTUYECKUI CMBICIT SHTPOIHUU.

8.KonmyecTBeHHbIE XapaKTEPUCTUKU Xa0THUECKUX CHUTHAIOB B OMOCHCTEMAaX

9.Teopema IpuroxiHa B M3y4eHUHN CTAIIMOHAPHBIX COCTOSHHIH

10.M3MeHeHre SHTPONUH B OTKPHITHIX cucTeMax. [loctynat [Ipuroxuna.

11.I'omeocTaTHYECKUE CUCTEMBL HE MOTYT OIMCBIBATLCS CTOXACTUUECKU UM ACTEPMUHUPOBAHHBIM Xa0COM?
[Ipaktudeckas pabora: « DHTPONMUIHHBIHN MMOIXO/ B OLIEHKE apaMETPOB OHOCHCTEM.

3agaHus 11 CaMOCTOSATENbHON paboThI:

1.YT0 Takoe NpoCTPaHCTBO COCTOSIHUIA U (Pa30BbIN OPTPET CHCTEMBI?

2.IloueMy N3MEHEHHE JBUTATEIBHBIX ATTEPHOB JBIKCHHUSI OTHOCST K CAMOOPTaHH3YIOIIUMCS Iporieccam?
3.KonmyecTBeHHbIE XapaKTEPUCTHKN XaOTHUECKUX CUTHAJIOB B OMOCHCTEMaX.

4.B 4em oTau4ue €1a00 HEPABHOBECHBIX U CUJIBHO HEPAaBHOBECHBIX YCJIOBUIl?

5.BTopoii 3aK0H TepMOIMHAMHKH JIJIs1 OTKPBITBIX cucTteM. HeoOpatumocTts B Ouocuctemax. Pacuer sntponuu [llenHona Ha OBM.
KonrponbHas paboTa (TecTupoBaHUE) IO TeMe « DHTPOIUIHBIN OAX0/] B OLICHKE [TapaMeTPOB OHOCUCTEM»
1. DuTponus — pusnyeckas BeINIHHA.

a) OHa UMECT CMBICI JJIs1 (PU3HUCCKUX CUCTEM;

0) ee MOXXHO HaOOAaTh U poTOrpadupoBaTh;

B) €€ MOYKHO U3MEPATH U BHIUUCIISTE;

T') OHa XapaKTepH3yeT MpeBpalleHne SHEPTUH.

2. 2-e Ha4YaJI0 TEPMOJAUHAMUKH:

a) He IpuMeHUMO K Tuddy3un

0) pabotaer B Teopeme HepHcra

B) IpuMeHHMa K 11 dy3un Ha MeMOpaHe

3. Tepmoaunamuka [Ipurokuna tpeOyet mpu 3pomtonuu CTT:

a) MakcuMyMa 3HTpornuu E

0) U3MEeHeHHe CKOpOCTH TprpocTa suTpormu P=dE/dt

B) Heu3MeHHocTH P=dE/dt

4. IlepBoe HaYaIO TEPMOAMHAMUKH YTBEPKIAAET, UTO ...

a) BHYTPEHHSIS] SHEPTUs 3aMKHYTOW CHCTEMBI H3MEHSETCS 32 CYET COOOLICHHUS el KOJMYEeCTBa TEIUIOTHl M COBEPIICHUS HAJl HEl
paboThI;

0) KONMMYEeCTBO MOABEACHHON K CUCTEME TEIUIOThI TPATUTCS HA YBEIMUCHUE €€ BHYTPEHHEH SHEpIui;
B) MEXaHUYECKasl SHEPIUs 3aMKHYTOH CHCTEMBI HE U3MEHSIETCS;

T) SHEprus He UcUe3aeT U He BO3HUKAET, a IEPEXOIMUT OT OJJHOTO Teja K JPYroMY M M3 OJHOTO BHJIA B IPYTOM.
5. Bo Bropoii nonosuxe XX Beka B HAYYHOM MHUPOBO33PEHHUHU IOSBUIACH WSS caMOOpraHu3anuy Marepun. Oouiue
3aKOHOMEPHOCTH CaMOOPTaHU3aLUH U3YYaloT ...

a) paBHOBECHas TEPMOJIMHAMUKA;

0) HepaBHOBECHAsI TEPMOTUHAMHKA;

B) XUMHYECKasi KUHETHUKA;

T') CHHEpTeTHKa.

6. 2-11 3aKOH TePMOANHAMHKHU TPeOYeT AJIsSL SHTPONUH S:

a) 94To0bI S_—Mmax

6) murumyma P=ds/dt

B) MUHHUMYyMa S

7. Teopema I'nencnopda-IIpuroxkuna Tpedyer:

a) min sHTpOIMH

6) muaumyma P=ds/dt

B) MakcuMyma P=ds/dt

8. DHTponus B bnocucTeMax:

a) Hy’)KHa JJIsl aHaIM3a TUHAMHKA

0) Hy>XHa JIJ1s1 pacyeTa yCTOHUYNBOCTH

B) JUIS BBISIBJICHHS CTAl[HOHAPHOCTH

9. C noMoUIbI0 SHTPOITUH MBI:

a) uaeHTHdGUIUpyeM 0coOeHHOCTH OMoCUCTEM

0) BeisiBisieM u3Mmenenus B CTT

B) y3HaeM 00 ycroiuusoctu CTT

10. BuemHne BO3MyLICHHUS:

a) U3MEHSIoT napamerpsl KA

6) U3MEHSIOT mapaMeTpsl pyHKIHH pacipenenerus F(X)

B) HAPYIIAIOT 3HAYCHUS SHTpONUH E

11. .B npouecce KpucTajuIM3aluy BEIECTBA U3 PacIliaBa SHTPOIUSL

a) He U3MeHsieTcs; 0) yBeNMYMBaeTCa;  B) yMEHbBIIAETCS;

T). CHayajla yBeININBAETCS, a 3aT€M YMEHBLIASTCS.

12. JIro6ast 3aMKHYTast CHCTEMA B COOTBETCTBUU CO BTOPHIM HAuaJIOM TEPMOAUHAMUKH ...

a) Pa3BUBAETCA 3BOJIOLMOHHBIM IIYTEM OT Xa0THUECKOIO COCTOSHUS K YIOPSAAOUEHHOMY;

0) HE UMEET CBOETO COCTOSIHUS;




B)
r)

Pa3BUBACTCA YEPE3 MOCICAOBATCIBHOCTDh CKAYKOB;
MPUXOOUT B COCTOSAHUC XaOTUICCKOI0O PaBHOBECHA.

13. bronoreHIaabl BOSHUKAIOT:

a)

IIpHA BO3BHUKHOBCHHUH I'PAIUCHTOB KOHHCHTpaHI/Iﬁ

0) npu muddy3uu

B)

3a CYET DHCPIruu U3BHE

14. B nponecce cybiaumaruu fofa (epexo U3 TBEpAOTrO COCTOSIHUS B Ta3000pa3HOe) SHTPOIIHS . ..

a)
r)

BO3pacTaET; 0) HE U3MCHSCTCS, B) YMEHbBIIAETCS;
CHayaJla yBEJINYUBACTCS, a 34TEM YMEHBIIIACTCS.

15. ITpu 5K30T€pMHUYECKUX PEAKLUAX SHEPIHS BBLACIACTCS 3a CUET........

a)

YCII0>KHEHUsI CTPYKTYPhI MOJIEKY;

0) ynpoleHue CTpyKTypbl MOJIEKYII;

B)
r)

YBEINYCHUC CyMMapHOﬁ OHEPruu CBA3U aTOMOB B KOHCUHBIX MOJICKYJIaX;
YMCHBIICHUEC CyMMapHOﬁ OHEPruu CBA3H aTOMOB B KOHCUHBIX MOJICKYJIaX;

1) YMEHBIIEHHSI MAaCChl KOHEUHBIX MOJIEKYJI B CPABHEHHUHU C UCXO/HBIMH.
Tema 3. Brogu3snka KIETOYHBIX MPOLECCOB
Bomnpocs! 1 yeTHOTO onpoca:

RBRBoo~NooOMwhE

=
n

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

0.
1

®duznyeckre BONPOCH CTPOEHHS M HYHKIIHOHUPOBAaHHS MEMOpaH.

TpancropT BeuiecTB uepe3 MeMOpaHsbl. [TacCHBHBIH TpaHCTIOPT.

TIpocras u obneruyennas auddysus. Maremarnveckoe onucaHue MAaCCUBHOTO TPAHCIIOPTA.
AKTUBHBIN TPAHCIIOPT HOHOB.

MexaHu3M aKTUBHOT'O TPAHCIIOPTA Ha IIpUMeEpe HATPUH-KaIMEeBOr0 Hacoca.

MemOpaHHBIE TOTEHIMAIIBI K UX UOHHAS TPUPO/A.

ITorennman mokos. [lorernman neiicteus. Ypasanenane Heprera.

Ypaeuenue ["onpamana-XopkkuHa-Karna i MeMOpaHHOTO MTOTEHIUATIA.

MexaHu3M reHepanuy NoTeHnHaNa AeHCTBYA.

PacnpoctpaneHue noTeHnuana 1eicTBUS 10 MUSIIMHOBBIM U O€3MHUEITMHOBBIM HEPBHBIM BOJIOKHAM.
MexaHnueckre CBOHCTBA KHUBBIX TKaHEH.

MexaHnueckre CBOHCTBA KHKOCTH.

MexaHnueckre CBOWCTBA TBEPBIX TEII.

T apmonunueckue xonedanus.

3aryxaromue KojaeOaHHs.

BoHOBBIE 1 KBaHTOBBIE CBOMCTBA cBeTa. 3akoH Ammnepa. Cuina Jlopenua.

3aK0H OTpaKEHUs U MPEJIOMJICHUS CBETa.

T'na3 xak HEHTpUPOBaHHAS ONTHYECKAsl CHCTEMA.

CrpoeHne CBETOIPOBOIIIETO ammapara ria3a. Onrndeckue GyHkuuu. [Ipenomisiomas cuia riasa.
ITonsTHs paccTOsIHUE HAMTYYIIETO 3pEeHHs, ONMDKHSA TOUKA TJ1a3a, yrojl 3peHHs.
Henocrarku onTuyeckoil cucTeMsl ri1a3a 4yeloBeKa U UX KOMIIEHCAIHS.
®doTompeBpaleHns poJIOIICUHA U UX POJIb B 3pUTEJILHON PELETLIUH.

Ipaxtuueckas pabota: «brodu3nka KIETOUHBIX TPOIIECCOBY.
3agaHus 1 IPaKTU4ECKOi paboThI:

1.

N

&

© ® N

10.

11.

Onpenesnenue MeKTPOEeMKOCTh OnoMeMOpaH. OnpeaeeHne 3JIeKTPOEMKOCTH KOHIEHCATOPOB. DKCIIEPUMEHTAIIbHOE
olIpesieNIeHne MEKTPOEMKOCTH Pa3IMIHBIX TEll; IPOBEPKA 3aKOHOB ITOCNICIOBATEIFHOTO U MAPAIIIENFHOTO COSIIMHCHUS
KOHJIEHCATOPOB.

MonenupoBaHue OHOAIEKTPHUYECKOI aKTUBHOCTH (hPOPMAIBHOTO HEHPOHA.

CmopenupoBats Ha OBM nuHaMuKy M3MEHEHHS MOTeHIMaNa Ha MeMOpane npu E<h u E>h. M3ydenne BnusiHus mapamMeTpoB
MoJien (HelpoHa) Ha FeHepaIuio

3agaHus I8 CaMOCTOSTENbHON PadoThI:

JlaTb XapaKTepHCTUKY MEMOPAHHBIX OENKOB. XapaKTepHCTHKAa MEMOPAHHBIX JINMIIOB. TpaHCHOPT MEKTPOIUTOB.
DneKTpoXUMHUUYECKUi ToTeHIan. PapHoBecue JlonHana.

INaccuBHEIH TpaHCTIOPT. J[BIDKYIIHE CHITEI IEpeHOCAa HOHOB. DnekTpoauddy3nonaoe ypasHeHne Heprera-Ilnanka. YpaBHeHue
T"onpaMaHa 171 MOTEHIMAIa 1 MIOHHOTO TOKa.

AKTUBHBII TPaHCTIOPT. DIEKTPOTCHHBIH TPAHCIIOPT HOHOB. SIBJICHHUE MOSPHU3ANNH B MEMOpaHax

KonebarensHble npolieccsl B 0M0a0THU. ABTOKOJICOaTENbHBIE TPOLIECCHL.

Kaxkxum mapamerpoM xapakTepusyercs OBICTpOTa 3aTyXaHHs KOJIeOaHHI, i KaKue MPOIECCHl B XKHUBOIT IPHPOJIE UMEIOT
KoJe0aTeNbHbIH XapakTep?

OCo0OEHHOCTH NTPOCTPAHCTBEHHON OpraHM3aiy OEIKOB U HYKJICHHOBBIX KHCIOT. Moxeny (GUOPHIIATOPHEIX U III00YIApPHBIX
6enxoB. KauecTBeHHast CTPYKTYpHast TeOpHs Oenka.

o xakuM HU3NUECKUM ITapaMeTpaM KIACCUPUIMPYIOTCS ONOIOTEHIIHANIBI U KaKHe TPeOOBaHNS PEIBIBIAIOTCS K YCHIUTEISIM
OMOIIOTEHINAIOB B 3TOU CBA3U?

12. ﬂaﬁTe ONpeACIICHUEC CICAYIONIUM NOHATUAM:

1
2
3
4
5
6
7
8
9
1

CKOpOCTb CBETA B BAKyyMe
CKOPOCTb CBETA B Cpesie
MI0Ka3aTellb PEIOMIIEHUS CPEJIbl
BOJIHOBas IIOBEPXHOCTh
KOT€PEHTHbIE HCTOUHUKH BOJIH
TOMOLIEHTPHYECKUE IYUKHU JIydei
aCTMIMaTUYeCKUE MyUYKH JTyden
napakcUalbHbIE JIy4H
OINTHYECKas OCh

0. mostoc 3epkana




13. TIpoaokuTe BBICKAa3bIBAHHE:

1. B pagyxxHOl 000J104Ke TJ1a3a UMEETCSl OTBEPCTHE - ...

2. B ceruatke ria3a pacioyoxKeHO OKOJIO .... alIOUYeK U ... KOIOOoYeK.

3. N300paxeHue B pe3ysbTaTe NpeoMICHHS ONTHYECKON CUCTEMBI IJ1a3a IOJIy4aeTcsl. ..

4. 3pUTenbHBIN MUTMEHT POIOTICHH COCTOUT U3...

5. B aHanu3aTopax BBIIEIAIOT CIEAYIOIIUE OTIEINBL:. ..

14. aiiTe OTBETHI HA CIIEYIOIINE BOIIPOCHL:

1. Kakumu ynbTpaMHKPOCKOIMYECKHMMHU OCOOCHHOCTSAMH XapaKTepU3yIOTCs (poTopenenTopHble KIeTKH CeTYaTKU?

2. KakoBsl cTpoenue U QyHKIMH 3pUTENBHOTO aHaIu3aTopa?

3. Kpatko omumure AeficTBIE MOCTOSHHOTO U MEPEMEHHOTO TOKA Ha TKAaHH OPraHU3M YeJIOBEKa U MX HCIIOJIb30BaHHUE B METUIINHE.

15. Maiite onpeesieHUEe CIEAYIOIINM TOHATHSIM:

. HatypanbHbiii mokazaTens MOTIoMmeHus

. OnTuyeckas IIOTHOCTh

. MemOpaHHBIi1 MOTeHIHaI

. T'uneprnonsipusammst

. JIuneitnslii ko3¢ duiuent ocnabneHus

. CrabunbHebIe sapa

. [NocrosHHas pacnana

. Y — U3Iy4eHue

. Bo30Oyxnenue

10. OxBHUBaNIEeHTHAs 71032

TeMbl 10KIaJ0B ¢ IPE3EeHTALUEH!

1.CtpykTypa U QyHKIIMOHHPOBaHHE OHOJIOTHUECKUX MeMOpaH. MeMOpaHa Kak YHUBEPCAIbHBIM KOMIIOHEHT OHOJIOTHYECKUX

CHCTEM.

2.Pa3BuTHE NpECTaBICHUH O CTPYKTYPHOH OpraHU3aluy MeMOpaH.

3.XapakTepucTiUKa MEMOPAHHbBIX OEIKOB M MEMOPAHHBIX JIUIUAOB.

4.TTacCUBHBIN U aKTUBHBIN TPAHCIIOPT BEIIECCTB Yepe3 OMOMeMOpaHBbI.

5. ITpoHHIIaEMOCTB ¥ MTPOBOJUMOCTD OHOJIOTHYECKHX MEMOpaH.

6.MornexynspHble MEXaHU3MBbI ITOIBUKHOCTH OEJIKOBBIX KOMIIOHEHTOB COKPATHTEIBHOTO aliapaTa MbIIIIII.

7.DYHKIIMOHHPOBAHHUE MOTIEPEYHOTIONOCATONH MBIIIIBI TO3BOHOYHBIX.

8.MonekynsapHble MEXaHU3MBI HEMBIIIETHON TIOIBUKHOCTH.

9.buosnexTpuueckue SBICHUS B )KHUBOM opranu3Me. OCHOBBI KjacCU(pHUKAUU OUO3IEKTPUYECKUX SIBJICHUH U METO/bI UX

perucTpanum.

10.Perucrpamus 6monorentmanos (BII). [Torenmuan mokos. [Torennnan neiicteus. Ypasuenne HepHera.

11.Ypasuenue 'onpamana-XoxkkuHa-Karia 11t MeMOpaHHOTO IOTEHIUANA.

12.PacripocTpaHeHue OTeHIMaIa JeHCTBUS [0 MUEINHOBBIM 1 0€3MUEITMHOBEIM HEPBHBIM BOJIOKHAM.

13.KpoBb Kak HEHbIOTOHOBCKasl JKUIKOCTb. Pe:KMMBI T€4eHHs KPOBH.

14.OcHOBHBIE TEMOJMHAMUYECKHUE MTOKA3ATEIH.

15.I1lynbcoBas BonHa.

16.9ddexr dorepa.

Tema 4. Beenenue B Ouopusuky cioxHbix cucteM. CI0KHbIE TIPOLIECCH B TPUPOAE

Bomnpocs! i yctHOTO Ompoca:

1. [ToHsiTHE CIOXHBIX CUCTEM, HEOTIPEIEICHHOCTH U HEMPECKAa3yeMOCTH.

2. Ompenenenue, Ki1acCHUKALUS U ONIMCAHUE TUHAMHUUECKHX CHCTEM

3. Camoopranuzanys B GU3NKO-XUMUYECKHX cucTeMaX. CII0XKHOCTh B IJIAHETAPHOM U KOCMUYECKOM MacIITadax.

4. uccunatuBHBIE cucTeMbl. HeoOpaTnMOCTh 1 Auccumnanys B pU3nKe, XAMHU U OUOJIOTHH.

5. duccunaTtuBHasg GyHkuus. JluccunatuBHble CTPYKTYphl. CTallMOHAPHOE COCTOSHHE.

6. HeonpeienneHHOCTh B OMOJIOTHYECKUX CHCTEMAX.

7.JleTepMHUHHM3M, CTOXAaCTHKA M Xaoca B OMOCHCTEMaX.

8.IToHsTHE YCTOWYNBOCTH M HETMHEWHOCTH OHOCHCTEM.

9.IloHsATHE AETEPMUHUPOBAHHOTO Xaoca B OMOCHUCTEMaX.

10.Camoopranusyromuncs xaoc — GyHIaMEHT SMEPAKEHTHOCTH OHOCHCTEM — OCOOBII THII Xaoca B IPUPOJIE.

11.B03MOKHOCTH CTOXaCTHYECKOI 00pabOTKH MapaMeTPOB CHCTEM C XaOTHUECKOH TMHAMUKOM.

TeMbl TOKIIa0B C Mpe3eHTauen:

1.0mnpenenenre U XxapakTepHbIe IPU3HAKHU CIIOKHBIX CUCTEM.

2.CaMoopranu3aius 1 CJI0O)KHOCTb B OMOJIOTHUECKUX CHCTEMaX.

3.JleTepMUHHUCTCKHUH, CTOXaCTHYECKUH M XaOTHYECKHUI TOAXOIbl B OMTMCAHHUH OMOCHUCTEM.

4.ApceHan CTOXaCTHKU B U3Y4E€HUH CI0KHBIX CUCTEM.

5.BeposTHOCTHBIN XapakTep MeIUKO-OHOIOTHYECKUX IPOLIECCOB. DIEMEHTHI TEOPUH BEPOSITHOCTEH.

6.MaremaTH4yeckre OCHOBBI ITI00aJIbHON HECTaOMIIBHOCTH OMOCHCTEM.

3amaHus 17151 CAMOCTOSTENILHON paboThI:

1. BBINOJIHUTH aHAJIN3 BIXSHUS CTATUCTHYECKON HArpy3KH MBILII HAa TapaMeTPhl SHTPOIHUHU 3JIEKTPOMUOTPAMM.

2. OUeHUTh BO3MOXKHOCTH CTOXACTHKH M TEOPUH Xa0ca B 00pabOTKEe MHOTPaMM.

3. Cnenath Ka4eCTBEHHBIE BBIBOJBI O HEBO3MOXKHOCTH HCIIOIb30BAHMUSI CTOXaCTHYECKOTO TIOAX0/1a B ONTMCAaHUN OMOMEXaHHYECKUX
CHCTEM.

4. Hanumwmre Beayliee MecTo B HAbope OTIHYHi (M MPOTHBOPEUHI) MEXY IETEPMHUHUCTCKO-CTOXaCTHYECKOMN MapagurMon 1
TEOpHUEe Xaoca-caMOOPraHu3aIUH.

5. Kaknmu cBoiicTBamMu 00ycnoBieHa NIPUHIMIHATbHAS HETIPEACKAa3yeMOCTh 1 HETIOBTOPUMOCTD TMHAMUKH TIOBEACHHUS CIIOKHBIX

JUHAMHUYECKUX cucTeM?
. Ilepeuncnure 8-Mu 6a30BBIX MOCTYIATOB KOMIAPTMEHTHO - KIIACTEPHOM TEOPUH OHOCUCTEM.
7. Yto moxHO n3Mepats B TXC u Kak Takue BEJIMUMHBI HHTEPIPETUPOBATH?

O 0NN AW~

(o]




IIpaxTuyeckas pabota: «BBenenue B Onodusuky cioxubix cucteM. CII0)KHbIE TIPOLIECCHI B IPUPOAECY.
3anaHus 17151 CAaMOCTOSATENLHOM paboThI

1.IToyemy romeoctaruunsie cucteMbl (CTT) He ABIAIOTCS 0OBEKTOM COBPEMEHHOM HayKu?

2.Yem 3aKOHUYMIIACH JUCKYyCCHS Mex 1y complexity u cunepreTukoii?

3.UTo MBI BCe-TaKH M3y4yaeM B CAMOM roMeocTase (B )KUBBIX CHCTEMax)?

4.Ecnu MbI HE MOKEM JIaTh OIpe/IeIeHHe CUCTeMaM TPEThEro THUIIA, TO, YTO TaKOe romeocras?

5.1aTh onpezaeneHne 5-TH MPUHLIUIIAM OPTaHU3AI[MU CHCTEM TPEThEro THIA.

Tema 5. ' paHuUILIBI CTOXACTUKH 1 BOSMO>KHOCTH OIMCAHHUS Xa0Ca B MEIMKO-OMOJIOTYECKIX CUCTEMAaX

Bomnpocs! 1uist ycTHOTO ompoca:

1.IonstTHEe O cuCTeMax TPETHEro THUIIA.

2.0nmcath METOJUKY U3MEPEHHUS CTETICHH OJM30CTH K Xa0Cy WJIM K CTOXAaCTHKE B AMHAMUKe moseaenus BCOY.
3.ITonsATHE Xa0ca B Onocucremax.

4.Ananor npunnuna I'efizeHOepra B TEOpUH Xaoca-caMOOPraHU3aIMK: HEOTPEACICHHOCTH 1-r0 U 2-r0 THIA B OHOJIOTHH U
ME/IUIIHE.

5.Iloyemy cToxacTuka HEMPUMEHNMA K CHCTEMaM TPEThEero Thma?

6.Kunemarnka OMOCHCTEM Kak 3BOJIIOLHS - OCHOBA COBPEMEHHOH OMO(U3UKH U aHaJIoT MeXaHUKH HpioToHa.
7 .TIpvHIMITBI TOCTPOCHHUS MOJIEJICH CIIOXKHBIX OnocucTeM TpeThero Tuma B paMkax KKTB.

8.Meron “yepHOro SIMKa” MPHU UCCIEJOBAHUH CIOKHBIX CUCTEM.

9.MojenupoBaHue MeAUKO-OHOIOTMIECKHUX MPOIIECCOB € MOMOIIBI0 A hepeHInanbHbIX YpaBHEHUH (pa3BUTHE SIIHICMHUH,
W3MEHEHHUE CO BpeMEHEM KOHLIEHTPALMH JICKAPCTBEHHBIX BEIIECTB B OPraHM3Me, HAKOIUICHHE U BBIBEJICHUE PAMOHYKIIUIOB U JIp.).
10. dusnueckue ocHOBHI AnekTporpaduu (OKT, D3T', OMI, OPT'). OcHOBHBIE 3a7]aul KITHHUYSCKON THATHOCTHKH.
IIpakTuyeckas paboTa: «[paHHIIBI CTOXACTHKY X BO3MOXKHOCTH OIMCAHHUS Xa0Ca B MEIIMKO-OMOJIOTMUECKUX CUCTEMAX).
KonTponbHas paboTa (TecTHpOBaHKE) 110 TEME

«["paHuIIBI CTOXACTHKU U BO3MOXKHOCTH OIHCAHMS Xa0Ca B MEIMKO-OHOJIOTHUECKUX CUCTEMAX)

Bapwant 1

1. TpexkiacTepHble MOJEIH:

a) OIMCHIBAIOT CJIOXKHBIE YKOCHUCTEMBI

0) OTIKCHIBAIOT OUOIICHO3

B) ONMCHIBAIOT MBIIILIBI

2. Mogens auddy3un BeuecTsa:

a) dM/dt=aS dC

6) dM/dt=aS Vc

B) dM/dt=f{(c)

3. AnddepennmansHple ypaBHEHUS ONUCHIBAIOT:

a) IMHAMUKY Ouorpolecca

6) ckopocTh namenenus X(t)

B) 3aBHCUMOCTb CKOPOCTH M3MEHEHHS IEPEMEHOM OT CaMOii epeMEeHOi

4.YpaBHeHHe MOTEHIMAa HAa MEMOpaHe BKIFOYaeT:

a) E=RT/ZF*In(ai/a,)

6) E=Z0*Inas*a;

B) E=f(c1,C2)

5. Metonsl cuctemMHo# Ononoruu 6a3upyroTes Ha:

a) oustre auHaMuku X(t)

0) Ha TIOHSATUU CHCTEMBI

B) Ha MOJEJISIX

6. 2-i1 3aKOH TePMOJANHAMUKHU TPEOYET JJIsl SHTPOITHH S:

a) MUHUMYyMa

6) munumyma P=ds/dt

B) S 4TOOBI S_—Max

7.KoMnapTMeHTHO-KIIaCTEPHBIE CHCTEMBI OXBATHIBAIOT:

a) moxenu complexity

0) MoJIeH SKOCUCTEM

B) Mozienu onochepbl 3emitu

8. Membpana conepxuT OesKoB:

a) menbe 50%

6) oxono 70%

B) 6o1ee 90%

9. AKTUH-MHO3HHOBBIN KOMILIEKC TPeOYeT SJHEPreTHIECKUX 3aTpaT:

a) He TpeOyeT 3arpar

0) y4acTus KMCIOT

B) yuactuss AT®10.MHOTOBHIOBBIC CHCTEMBI B UTOTE HMEIOT:

a) TPU YPOBHS HEPaPXUH

0) nepapxu4eckuii BUJ

B) KJIACTEPHYIO CTPYKTYpPY

11.YcToW4MBOCTD CHCTEMBI C HACBHIILIEHHEM 00YCIIOBIICHA:

a) CKOPOCTb IIPUPOCTa YUCIACHHOCTH

0) oOpaTHOI1 CBA3BIO

B) BuoM pyrkuuu f(X)

12. Complexity siBisirorest:

a) AUCKPETHBIMH CHCTEMaMH

0) KyCOUHBIMH CUCTEMaMHU




B) HENPEPHIBHBIMHU Xa0THUYECKUMH CUCTEMaMHU
13. IIpoHuaeMoCcTh MEMOpaH 3aBHCHUT:

a) ot Temrneparypsl T

6) ot konuenTpaimu C(X)

B) OT MapLHUaJIbHOTO JaBieHus P

14. Iuddyzus Ha MeMOpaHax TpeOyeT:

a) pacxoja MHOTJIO0HHA

0) pacxona ATD

B) pacxo/ia TII0KO3bI

15.Knaccudukanus moneneit 6azupyercs Ha:
a) IMHAMHKE Ipoliecca

0) Ha 0a3e MaHHBIX

B) Ha ammapare JUIs MOJISIIUPOBAHUS

16. Hykneorunst B Mmonekyne JHK coeqUHSIOTCS CIEAYIOLIMM TUIIOB CBSI3EH:
a) Bomoponnoit

0) KoBasnenrHoi

B) [lentuaHoit

T) IPUCYTCTBYIOT BCE BUIIbI CBA3EH

17. YcTOHYHUBOCTD BUIOB 3aBUCHT OT:

a) TUIIOB B3aUMOJAEHCTBUS

0) kputepus JIsmyHOBa

B) KOHKYPEHILIUU

18. Mopens 31IU300THH 3TO:

a) dx/dt=(a-bx)dx

0) dx/dt=Ax

B) dx/dt=bxy, dy/dt=bxy

19. XaoTudeckne mporeccs B MPUPOIE TO:
a) IpOBepKa NHBAPHAHTHOCTU MEp

6) pacuet aBTokoppermsuu A(t)

B) pacueT KOHCTaHT JIamyHoBa

20. CnoxHble OHOCHCTEMBI:

a) 7151 KOTOPBIX HET IIPOrHo3a Oyry1iero

6) x(t) Haxoautcs BHyTpH KA

B) HET MIOBTOPEHUIT TMHAMUK

KonrponbHas paboTa (TecTUpOBaHUE) IO TEME
«["paHMIIBI CTOXACTHKA H BOMOYKHOCTH OIMCAHHSI Xa0ca B MEIHKO-OMOJIOTHYECKUX CHCTEMAX)
Bapmuant 2

1.Kunemartuka ypaBHeHHUs Oa3upyeTcs Ha:
a) cBs13u ckopoctu dx/dt  mporecca U HepeMeHHBIX
0) Ha pynkuuyu usmenenus  X(t)

B) Ha AnHAMuKe pocta X(t)

2.Meronbl cucTeMHON 6HOIOTHN OA3UPYIOTCS HA:
a) mousitun 1uHaMuKH X(t)

0) Ha TIOHSATUU CHCTEMBI

B) Ha MOJEJISIX

3.Kiaccuduxanus Mmozaeneit 6a3upyercs Ha:
a) IMHAMHKE Ipoliecca

0) Ha 0a3ze MaHHBIX

B) Ha ammapare Ui MOJCIUPOBAHUS
4.Ilpocreiinias fuHAMUYECKAs MOJEIb 3TO:
a) MOZENb MOMYJISIIUOHHOTO B3bIPa

6) ®epxtonbera-ITupna

B) Mozenb [anumnes

5.Mognens ®epxronbcra-Ilupia no3somuset:
a) OIMCHIBAaTh AMHAMUKY POCTa

6) Haxomuth Max ckopoctu mpupocra X(t)
B) HAXOAWUTH ACUMIITOTHI POCTa

6.Mopgens "ay3e:

a) OIMCHIBACT AUHAMUKY BHIOB

0) HACBIIIICHVE TTOMYJISIIII

B) HEYCTOWYMBOCTB ABYX BHAOB BO BPEMEHHU
7.Mogens Jlorku-Bonsreppa ABnsgercs:

a) HeyCTOHUUBOI MOJIENBIO

0) yCTOWYHMBOM MOJIECIIBIO

B) HEYCTOMYMBOM HU3-3a MUTPALUU
8.Mogenu B KKTb onucsiBarot:

a) UepapXU4eCKUe CUCTEMBI

0) B3aUMOZCHCTBHE KOMIITAPTMEHTOB

B) MpeJIeJIbHBIE IIUKIIbI

9.Merton JIssmyHOBa TTO3BOJISIET:

a) OIpe/IeNIUTh IUHAMUKY IIpoliecca




6) acuMIToTY IpoLecca

B) HAXOINUTH TOYKH YCTOMYMBOTO COCTOSIHUS ONOCUCTEMBI

10. HeonpeeneHHOCTh 2-ro TUIA 3TO:

a) KOTJIa HeMPEPBIBHO U3MeHstoTes cratuctiudeckue f(X)

6) Kor/Ia HeompeeIeHHbI HadalbHbIe mapameTpsl X(to)

B) KOT'Jla BCE HEONPEIEICHHO

11.KomMnapTMEHTHO-KITaCTEPHBIE CHCTEMBI OXBATHIBAIOT:

a) MOJIENT SKOCHCTEM

6) momemu complexity

B) MoJieu Ouocdepsl 3emnu

12 . Complexity sBistroTest:

a) IUCKPETHBIMU CUCTEMaMH

0) KyCOUYHBIMH CHCTEMaMHu

B) HENPEPbIBHBIMHU Xa0THYECKUMH CUCTEMaMHU

13. XaoTuueckue mporeccs B MPUPOIE TO:

a) MpoBepKa MHBAPUAHTHOCTU Mep

6) pacuet aBrokoppesuu A(t)

B) pacueT KoHcTaHT JlamyHoBa

14. CnoxHble OHOCHCTEMBI:

a) 7151 KOTOPBIX HET IPOrHo3a Oy ryIiero

6) X(t) mHaxomurcst BHyTpH KA

B) HET MOBTOPEHHH AUHAMHK

15.Knaccudukanus Mojieneit 6a3upyercs Ha:

a) IMHAMHUKe Ipoliecca

0) Ha 0Oa3e JaHHBIX

B) Ha amnmapare Jyisi MOACIHPOBAHUS

16.Matpurisl napHBIX CpaBHEHUH:

a) o0ecreynBaroT peanu3aluo ctoxactiuky B oueHke CTT

6) peammsyer pacuer f(X)

B) peali3yeT TPETHIO Mapaurmy

17. ®a3zoBoe mpoctpanctBo B KKTB MoxeT ObITh:

a) AByMEpPHBIM

6) MHOTOMEPHBIM

B) HEpapXUIHBIM

18.MesxkacTepHble B3aUMOEHCTBHS ONMCHIBAIOTCSI:

a) KOMIIaPTMEHTOM

0) kacrepom

B) GJIOUHO-TPEYrOJIBHOM MaTpHIlei A

19.TToHsTHE CUCTEMBI BKIIFOUAET B ceOsi:

a) opraHu3anuio (CTpyKTypy) U B3aNMOJEHCTBHE

0) COBOKYITHOCTb JJIEMEHTOB

B) IMHAMHUKA CUCTEMEBI 3aBHCHUT OT €€ DJIEMEHTOB

20.Matpurpl Ajj ObIBAIOT:

a) GYHKIMOHATHHBIMU

0) HoNoXUTENbHBIE (OKOHYATENIBLHO) U OTPULIATEIbHBIC

B) OJIOUHBIC

Tema 6. OCHOBHBIC TIOHSTHS U METOJIbI TEOpUH Xaoca-camoopranuzanuu (TXC).
TlepeueHp BONPOCOB /IS YCTHOTO ONpOca:

. Jlaiite onpenenenue noHsTus «ppakran»? Camononodue Gppaxrasos.
. IlpuBeuTe IpUMepBl caMOOPraHn3alny B (ha30BbIX Mepexoiax.
[aiite onpeneneHne MOHIATHUS « AMHAMUYECKasi CHCTEMAY.

. JaiiTe ompeneneHue MOHATHIO «CaMOOPTaHHU3AIHSD).

B yem oTimMyme caMoOpraHU3aluy OT OpraHu3anuu?

. Uro Takoe JeTepMHHHPOBAHHBIIN Xa0c?

. KakoBbI XxapakTepHble CBOICTBA XAaOTUUECKUX CHCTEM?

. Uto Takoe cTpaHHbIH aTTpaKTOp?

ITonsitue romeocrasa. Vcropust Tepmuna.

T'omeocras, ero GpuIocodckue aceKThl ¢ MO3UIUIA TPETheH apaJurMbl.
T'omeocTas B MHAUBUAYATU3UPOBAaHHON MEIUIIUHE.

Y CIOBHOCTB CTAIIMOHAPHOTO COCTOSIHUSI TOMEO0CTa3a OTACIIBHOTO YeTIOBeKa.
Mertoap! HAEHTU(HUKALIMH 3BOJIIOIMN TOMEOCTa3a YeI0BeKa IIPH MaTOJIOTHH.
Bekrop cocrosiHus B nepcoHudupoBanHol MenuiuHe. KBasuarrpakropsi.
®dunocodckrue 0OCHOBBI HHIUBULYATU3UPOBAHHON MEIULIMHBI C ITO3ULIUU TEOPHH T'OMEOCTa3a.
ITaTomnorus u BBEI3IOPOBIEHNE C TIO3UIIMH YBOIOLIH TOMEOCTa3a.
Tematuka pedeparoB npeacrasieHa B paszaene 5.2.:

[epeveHb BONPOCOB IS CAMOCTOSTEIIBHOM PabOThI:

1.ITpumepsl Xxaoca-caMOOPraHU3alMK B COLUOIOTHH.
2.HeonpeneneHHOCTh COLMANBHBIX CHCTEM, HX OCOOCHHOCTH 1 OTJIMYHS OT (PU3HUECKHUX CHCTEM.
3.IloHsiTHE MapaJurMbl B IUTEPATYPE, COLMOJIOT MY, HAYKeE.

4. JTluHaMuKa pa3BUTHs COIUYMOB C MO3UIMH 3-i mapaaurmel, poib BYBoB (opaHkeBbie peBOIOLNH).
5.3HaueHUe mapagurM sl Pa3BUTHS KYJIbTYPbl U HAYKH.

ONOUTAWN R




6.[aiiTe onpeeneHue TOHATHIO «CAMOOPTaHH3AIIHS».

7.0OCHOBHBIE 32/1a41 CHHEPTeTUKU. POJIb HeonpeaeIeHHOCTH.

8.Tumbl CTPYKTYp B CHHEPTeTHKE.

9.0TnHM4Ke caMOOPraHU3alUK OT OPraHH3aLHH.

10. TToHsATHE «YCTOMYMBOCTBY, THITBI YCTOHYUBOCTH B cToxacTuke U TXC.

11. 3Bomonyu cucrem ¢ nozunuii TXC.

12. Teopema 0 MEHIMYyM€ ITPOM3BOJICTBA SHTPOIHH, €€ TPAHUIIbl TPUMEHUMOCTH.

13. Yro Takoe AUCCUTIATHBHBIC CTPYKTYPHI?

14. TIpuHIMIT YPOBHEBOTO PACCMOTPEHUS CUCTEM B CHHEPTETHKE.

15. IIpuHUMIT TOAYMHEHUS B CHHEpTeTHKe. [lapamMeTpbl mopsiika, JKOKepHI.

16. ITpuBeanTe MpUMEPHI apaMeTpoB Nopsiaka cucteMbl B Teopun OCO.

[Ipaktuueckas padora: «OCHOBHBIE IIOHATHS K METO/BI TeOpHH Xaoca-camoopranuzanuu (TXC)».

KonrposbHas paboTa (TeCTHpOBaHKE) IO TEME

«OCHOBHBIE TIOHATHS M METOBI TeOpUH Xaoca-camoopranuzanuu (TXC)»

Bapwant 1

1. CrartucTuyeckas TEOpUsl ONUCHIBALT. ..

@) HempeAcKa3yeMoe MOBEICHUE CHCTEM;

6) BEpOSTHOCTHOE IIOBEJEHUE CUCTEM, COCTOSIIIUX U3 OTPOMHOTO YHCTIa 3JEMEHTOB;

B) CTPOTO JETEPMHHUPOBAHHOE ITOBEIECHIE CHCTEM OT 33IaHHOT'0 HAYAILHOTO COCTOSIHUS 10 OECKOHEYHOCTH.

2. AeKBaTHOCTh MaTeMaTUUECKOM MOIeNU U 00BEKTa 3TO...

a) MPaBUJIBHOCTh OTOOPAKEHHSI B MOJICITH CBOMCTB 00BEKTa B TOW Mepe, KOTOpasi HEOOXO0AuMa ISt JOCTUKCHUS 1IEITH
MOJIETUPOBAHUS;

6) KonruectBo nH(pOpMannu 06 00bEKTe, MOJydaeMoe B IPOLIECCEe MOJICTUPOBAHNUS;

B) OOBEKTUBHOCTH PE3y/IbTaTa MOJICIIUPOBAHUSI.

3. Kpurepunii pa3nuans Ha3bIBAIOT MApaMETPHIECKUAM €CITH OH:

a) OCHOBAH Ha KOHKPETHOM THUIIE paclpeieeHus TeHepalbHONH COBOKYIIHOCTH HJIM UCIIOJIb3YeT HapaMeTphl 3TOH COBOKYITHOCTH;
0) He Oa3upyeTCs Ha MPEIIONI0KEHUH O TUIIC PACIPE/ICIICHUs TeHepabHOM COBOKYITHOCTH M HE MCIIOJIB3YeT MapaMeTphl 3TOM
COBOKYITHOCTH;

B) IIO3BOJIAET BBIIBUTH HE TOJILKO HAIIPABICHHOCTh M3MEHEHHUH, HO M MX BBIPAKEHHOCTb, T. €. OH IIO3BOJIIET YCTAaHOBUTD, HACKOJIBKO
C/IBUT IIOKa3aTeliel B KAKOM-TO OJHOM HAallpaBJIeHUU SIBJISIETCS 00Jiee HHTEHCHUBHBIM, Y€M B APYTOM.

4. BeIOOpKY HA3BIBAIOT HE3aBUCHMBIMHU:

a) ecau 3a(UKCUPOBaHHBIC B HKCIICPUMEHTE U3MEHEHHS He CIIy4aifHbl U 3HauuMbl Ha 1% ypoBHe;

6) eciu poleypa KCIEPUMEHTA U IIOTy4eHHbIE Pe3YJIbTaThl U3MEPEHHS HEKOTOPOTO CBOKUCTBA, IIPOBEICHHBIC 10 OJJHOH BEIOOPKE,
OKa3bIBAIOT HEKOTOPOE BIMSHHUE HA JIPYTYIO;

B) €CJIM IIPOLIEypa SKCIIEPUMEHTA U MOJIY4YEHHbBIE PE3YJIbTaThl U3MEPEHHSI HEKOTOPOT'O CBOMCTBA Y UCIIBITYEMbIX OJIHOW BEIOOPKH HE
OKAa3bIBaIOT BIMSHHE Ha OCOOCHHOCTH NPOTEKAHUS ATOTO JK€ IKCIIEPUMEHTA B PE3YJIbTAaThl H3MEPEHUSI ATOTO K€ CBOWCTBA Y
UCIIBITYEMBIX JPYroil BBIOOPKU.

5. Henapamerpuyeckuii napHeiii kpurepuid T — BUikokcoHa mpuMeHseTcs JuIst:

a) OLEHKHU Pa3INYMi 3KCIIEPUMEHTAIBHBIX JaHHBIX, TOJYYEHHBIX B IByX PAa3HBIX YCIOBHAX Ha OJJHOM U TOH Xke BHIOOpKE
UCTIBITYEMBIX;

0) OLICHKH pa3IU4IMil SKCIIEPUMEHTAIBHBIX JAHHBIX, HOTYYSHHBIX B OIMHAKOBBIX YCIOBHUIX Ha OJHOH U TOM ke BEIOOPKE
UCTIBITYEMBIX;

B) OLICHKH pasnnqnﬁ OKCIIEPUMCHTAJIbHBIX JAaHHBIX, IMMOJYYCHHBIX B ABYX Pa3HbIX YCJIOBUAX Ha pa3HbIX Bbl60pKaX HCTIBITYEMBIX.
6. HecBs3aHHbIE MM HE3aBUCUMBIE BBIOOPKH 00pa3yroTCs, KOT/Aa B LEJSX SKCIIEPUMEHTA JIUIsl CPABHEHHSI IPUBJIEKAIOTCS JTaHHbIE:
a) AByX unu 6osiee BEIOOPOK, KOTOPBIE B3SThI U3 PAa3HBIX T€HEPAIbHBIX COBOKYITHOCTEI];

0) Tpex u Goee BEIOOPOK, KOTOPBIE B3STHI U3 Pa3HbIX FeHEPABHBIX COBOKYITHOCTEMH;

B) JIBYX WM 00Jiee BHIOOPOK, KOTOPBIE B3SITH M3 OJHOM I'eHepaIbHBIX COBOKYITHOCTEH.

7. JInst OLIEHKU TOCTOBEPHOCTH Pa3IMYMid MEXIY HECBA3HBIMU (HE3aBUCHUMbIMHU) BEIOOPKaMU HCIIOIB3YETCS PSiT
HenapaMeTpuueckux kputepueB. OTHUM U3 HauboJee pacpoCTpaHEHHBIX sABIseTCs: kputepuit Manna-Yutau (U). DTOT KpuTepuii
MIPUMEHSIOT JJISL:

a) OLICHKH pa3IM4Mii TI0 YPOBHIO BBIPAKECHHOCTH KaKOTO-JTMOO0 MMPHU3HAKA JIJIsl TPEX HE3aBUCHMBIX (HECBS3HBIX) BBIOOPOK. [Ipu aTOM
BBIOOPKH MOTYT pa3inyaThCs 110 YUCITY BXOAALIMX B HUX HCIIBITYEMBIX;

0) OLIEHKH Pa3IN4Mii 0 YPOBHIO BEIPAKEHHOCTH KaKOTO-MH00 MPU3HAKa JUIsl IBYX HE3aBUCUMBIX (HECBSA3HBIX) BEIOOPOK. IIpu aTOM
BBIOOPKH MOTYT Pa3iHyaThCs 110 YUCIY BXOASIINX B HUX UCIBITYEMBIX;

B) OLICHKH PA3INYUil IO YPOBHIO BEIPRKEHHOCTH KaKOT0-IM00 MpHU3HaKa AJIs TPEX He3aBHCUMBIX (HECBSI3HBIX) BBIOOPOK. I1pH aTOM
BBIOOPKH HE MOTYT Pa3IMuaThCs MO YUCITY BXOJAIINX B HUX HCIIBITYEMbIX.

8. OT™MeTbTe KPUTEPUH, KOTOPBIE HCIIOIb3YIOTCS NP MapaMETPUUECKOM paclpeielIeHMH 3HaYeHHM:

a) kpurepuii T — Bunkokcona;

6) F - kpurepmii @umepa, t - kpurepuit CThroeHTa;

B) kpurepuii Manua-Yurau (U).

9. KoppensiunoHHBIH aHATN3 ITO:

a) 9TO OTHOIICHHUE CPEHEro KBaAPaTHYECKOT0 OTKIIOHEHHS K CpeHel apudMeTHUeCcKol, BbIpakeHHoe B npouenrax. O
MIPUMEHSETCS Ul CPaBHEHUH KOJIe0IEMOCTH OJTHOTO M TOTO JK€ IPU3HAKA B HECKOJIBKUX COBOKYITHOCTSIX C PA3IMYHbIM CPEIHUM
apu(pMETUICCKUM;

0) CTaTUCTUYECKUI METOJ| UCCIICA0BAHNUS BIMSHUS OJTHON MJIM HECKOJIBKMX HE3aBUCUMBIX IIEPEMEHHBIX Ha 3aBUCUMYIO
[IEPEMEHHYIO;

B) CTaTUCTUYECKAs B3aUMOCBS3b ABYX WU OoJiee CIydaiHbIX BEIUYMH (1100 BEIUYUH, KOTOPbIE MOKHO ¢ HEKOTOPOH JOIIyCTUMOM
CTENEHbIO TOUHOCTH CUUTATh TAKOBBIMHU).

10. HenmapameTpuueckuM aHajoraM cTaHaapTHoro ko3 gunuenrta koppensiuu [lupcona ssisercs:

a) koppensiuuuns CriupmeHa R;

6) xoad¢punuent 'amma;



https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0

B) Koppesiiuu Tay Kennanna;

T') BCE BApPHUAHTHI BEPHBI.

11. Otr™erbTe ypaBHEHHE, KOTOPOE ONMKCHIBAET MPOLECC 3aIIOMUHAHUS HEJIOTHYECKOH HHPOpMaiy (MEXaHHIeCKOe WIn
HETOCPE/ICTBEHHOE 3alIOMUHAHNE) U OCHOBAHO Ha allpOKCUMAaluU KpuBoi I'. D00uHray3a u uMeeT BUL;

a) dl/dt = -al;

6) S=kinW;

B) Dm/dt=-DS(dC/dx).

12. Vkaxure ypaBHeHHE pacueTra o0bema [N -MepHOTO Mapasiesenumneaa:

2 1
2 AV, =VZ -Vl

V. =1ID
6 =1l D;
Mg Tim
8) (AV, V) *100%.

13. Pacuer n3MeHeHHs1 00bEMOB KBa3UATTPAKTOPOB B a0COFOTHBIX M OTHOCHTEJBHBIX BEJIMYMHAX, KOTOPHIC SIBISIOTCS
MHTETPAaTHBHBIMH T0KA3aTENSIMH CTETICHH U3MEHEHUS YPOBHSI (DIIYKTYaIllK BEKTOPA COCTOSHUS MICHUXO(PHU3UOTOTUUSCKUX (HYHKIHH
B ()a30BOM MPOCTPAHCTBE COCTOSIHUI MPOU3BOIUTCS TI0 GOpMYJIam:

a) AV, =V7Z -V} u (AV, V])*100%;

6) (AV, /V;)*100%u 1=

B) AVg =Vg2 —Vgln Xi(J; = X.

6) xic — (ximax -’z_ximin) :

8) (AV, V) *100%.

15. Benyiiee MecTo B HabOpe OTIMYMH (M IPOTUBOPEUNIT) MEKAY IETEPMUHUCTCKO-CTOXAaCTUYECKOM MapaurMoil U Teopueit
Xa0ca-CaMOOPraHU3aluH ABISETCS:

a) OTCYTCTBHE BO3MOKHOCTH IPOM3BOJIBHOTO IIOBTOPEHHUS HAYaIbHbIX 3HaYeHHH X(to) BEKTOpPa COCTOSHUSI CUCTEMBI X=(X1,
X2,...,Xm)' (a TOr;a Het 3anaun Komiu) u 0coObIil Xa0C CHCTEM TPETHETO THIIA, KOTOPBIIT HE ABJISETCSA JIETEPMUHUPOBAHHBIM Xa0COM,
a 3HAYUT U CUCTEM TPETHETO THIIAa He 00BEKT JeTEPMHHUCTCKO-CTOXaCTHIECKOHN MapaIurMel;

0) OTCYTCTBHE BO3MOKHOCTH HENPOM3BOJIBEHOTO MMOBTOPEHHUs HAYAJIBHBIX 3HaueHUH X(lg) BEKTOpa COCTOSIHUS CUCTEMBI X=(X1,
X2,....Xm)" (a Torna Het 3amaun Komm) 1 0coOBIH Xa0C CHCTEM TPEThEro THIIA, KOTOPKIi He ABJIAETCS ATEPMHUHUPOBAHHBIM Xa0COM,
a 3HAUUT U CUCTEM TPEThEro THIIAa He 00BEKT JeTePMUHHCTCKO-cToXacTudeckoi napaaurmsl JICII;

B) OTCYTCTBHE BO3MOXHOCTH [IPOU3BOJIBHOTO [TOBTOPEHHS HAaualbHBIX 3HaueHui X(fo) BEKTOpa COCTOSHUS CHCTEMBI X=(X1,
X2,...,Xm)| M OCOOBIH Xa0C CHCTEM TPETHETO THIIA, KOTOPBIH SBJIAETCS I€TEPMUHAPOBAHHBIM Xa0COM, @ 3HAUMT M CHCTEM TPETHETO
THIIa He 00BEKT NETEPMUHUCTCKO-CTOXaCTHYESCKON MapaJuTMBl.

KonrponbHas padoTa (TecTUpoBaHUE) IO TEME

«OCHOBHBIE IOHATHS 1 METOBI TEOpUH Xaoca-camoopranuzanuu (TXC)»

Bapmuant 2

1. B kakoM TepMuHe 3a10’keHa KOMOWHAIMS ABYX IPOTUBOPEUMil: «110100HBIN HE €CTh OJJUHAKOBBIN» U «COCTOSHHUE HE
00513aTEeNIBHO SIBISAETCS HEIOABIKHBIMY:

a) BMEPKEHTHOCTb;

0) romMeocTas;

B) TEJIEOJIOTHYHOCTb.

2. IlpuHnMnuanbHas HepeIcKa3yeMOCTh U HEIIOBTOPUMOCTh ANHAMUKH [TOBEACHHS CIIOKHBIX INHAMHYECKUX CUCTEM 00yCIIOBICHA
0CcOOBIMU CBOMCTBAaMH CJIOKHBIX OMOCHCTEM, KOTOPBIE Cceifuac OnpeneNstoTCsl KaK CUCTEMBL:

a) IIepBOTO THIIA;

0) BTOpOTO THIIA,;

B) TPETHEro THIIA.

3. TlepBble MOIBITKA BBECTH HEKOTOPBIEC MIOHSTHS B TEOPUH COMIeXity ObLin BBITOIHEHBI:

a) W. Weaver;

6) A. Hill;

B) H. Haken.

4. KorHuTHBHAS AEATENBHOCTD, U IICUXUYECKUE, Icnxodu3nonornueckrne GyHKIIH YeI0BEKA MOTYT OBITH BO MHOTHX CITyJasX
OIMCaHbl B PAMKaX KOMIIAPTMEHTHO-KJIACTEPHBIX NMPOCTEHUIINX MaTeMaTHUECKIX MojeseH (T.e. B paMKax
KoMmapTMeHTHO-KIactepHoro noaxona (KKIT)) suna:

a)dx/dt=-Ax+ud.

6) dA/dt=r-Ay-e™

B) dx/dt=Ax-Bxy

5. ®opmyna anst HASHTUPHUKAIMN CTOXaCTHYECKOT0 [IEHTPA KBa3HaTTPaKTOpa:




o m
6. YKaXuTe KOJMYECTBO IPHHIUINATIBHBIX PA3IHYUi B OPraHM3aL[MH CHCTEM TPETHErO THIIA:
a)3
6)5
B) 7

7. IlepBble MONBITKH MAaTEMaTHUECKOTO M (PU3NYECKOTO ONMKCAHHs CHHEPTH3Ma B OMOCHCTEMAX MPEIIPHHSIIN:

a) I'. Xaken;

6) 1.P. Ilpuroxun;

B) B. D6enuHr.

8. KoMmapTMeHTHO - KJiacTepHasi TeopHsi OMOCHCTEM OCHOBBIBAeTCS Ha 8-MU 0a30BbIX IOCTYJATaX (MIOJIOKEHUSX ), KOTOPbIE MOTYT
OBITH IPUMEHNUMBI:

a) K NCUX0()U3NOJIOTHYECKUM CHCTEMAaM;

0) K OHOMEXaHUYECKUM CHCTEMAaM,;

B) KO BCEM OMOJIOTHUECKUM JHHAMUYECKUM CUCTEMaM.

9. CuHepruyeckue B3aMMOOTHOIICHNS MEXIY OJIOKaMH (KOMITApTMEHTaMH) MOTYT OTIMCHIBATHCSI HEOTPHLATEIFHBIMHU dIIEMEHTaMHU
Matpull A komnaptMeHTHbIX Mojeneit BJIC, KoTopble HACHTHPHUIUPYIOTCS B paMKax:

a) OMXEBHOPUCTHYECKOTO MOIX0/1a;

0) CHHEpreTH4eCcKOro MoIX0/1a;

B) JIETEPMUHHUCTCKOTO MOX0/1A.

10. B peanbHOIi cUTyaluu MU UCIOIb30BaHIMH KOMIAPTMEHTHO-KJIACTEPHOTo Noaxo/1a U uneHTudukanuu matpun A moaeneit BIC
Bcer/a (WM TIOYTH BCEr/ia) BOSHUKAOT:

a) OTPHUIIATEIbHBIC AIEMEHTHI &j U1 HEKOTOPBIX | U |;

6) MOJIOXKUTENBHBIC SIIEMEHTHI &jj IUIsI HEKOTOPBIX | U ;

B) OTpHIIATENILHBIC JIEMEHTHI &jj A7 BCeX | 1 J.

11. Paspaborannas Cypryrckoii U TyabCKON HaydHOH IIKOJIOW aBTOMAaTH3WPOBaHHAS Mpoleaypa ¢ momoiipio 9BM no3sosnser
OTpeeIIsATh UHTEPBAJIBI YCTOWYHBOCTH OMOJIOTMYECKUX TUHAMUYECKUX CHCTEM:

a) 3a cueT U3MEHEeHMs ITapaMeTPOB BHELTHUX CUTHAJIOB,

0) 3a cuer “apebesra” BEJIMYHMH BBIXOJIHBIX CUTHAJIOB,;

B) 3a c4eT MapKOBCKHX NapamMeTpoB, uccienyemsix b/IC.

12. ToHnueckasi MOTOpHas CUCTEMa BBICTYIAET B KOMILICKCE C ITApACUMITATUHYECKUM OTJICJIOM BEr€TaTUBHOW CHCTEMBI, a
(asmyeckas MOTOpHAs CUCTeMa 00pa3yeT KOMILIEKC C CHMIATHUSCKUM OTIEIIOM BEereTaTHBHON cucteMbl. O0e 3T CHCTEMbI
00pa3yroT HepapXHUUuEeCcKyIo CHCTEMY, KOTOpas Ha3bIBaeTCs:

a) ®azaToH mMo3ra.

0) ®a30BBIN TOPTPET;

B) ®a3nuexuil KOMIUIEKC.

13. PeanpHble 00BEKTHI HE MOT'YT MTHOBEHHO H3MEHSTH CBOE COCTOSIHHE, T0OITOMY BMECTO CTATHIECKHX MOJEIEH ISl HX
UCCIIEIOBAHUS HCIIONB3YIOT AMHAMHYECKHE MOJICIIH, KOTOPHIE OMUCHIBAKOTCS

a) lnddepeHunarb-HbIMU ypaBHEHHIMH;

0) Pa3HOCTHBIMH ypaBHEHUSIMH;

B) HenmnHetHBIMU ypaBHEHHSIMU

14. T'oBOps 0 BHYTpeHHEH YCTOMUMBOCTH, paCCMaTPUBAIOT HE TOJIBKO BBIXOJI, HO U BCE IEPEMEHHBIE, ONUCHIBAIOIINE COCTOSIHUE
cruCTeMbl. B MaTeMaTHYeCcKo# TeOpUH CHCTEM BEKTODP COCTOSIHUsE 0003HauatoT yepe3 X(t) , a ypaBHEeHHE IBIKEHUS CHCTEMBbI
3aMUCHIBAIOT B BUJIE:

X(f)=x, +x i+ x5t o+ x,

a)

dx(t) _

6) dr - _f(l,r)
dav(t)
——=k-x(r

o x(1)

15. OCHOBHBIM KpHTEpHEM OIICHKH YCTOHYHUBOCTH HEIMHEHHOM CHCTEMBI SIBISICTCS aHAJIN3:

a) Ecnu mpu 1octaToyHO MaibIX BO3MYIIAIOUINX BO3JEHCTBUAX AMHAMUYECKAsi CHCTEMa BO3BPAIIAeTCs B UCXOIHOE COCTOSIHUE (B
TOYKY IIOKOSI);

6) Ecuu npu npou3BoJIbHOM, HO OTPaHHYEHHOM HayaJbHOM BO3MYIIEHHN M PA3IUYHBIX BHIaX HEIMHEHHOCTH CUCTEMBI CHCTEMA
BO3BPAIIAETCs B UICXOJJHOE COCTOSIHUE,

B) Bce aBmkeHus X(t) , KOTOpbIe HAYMHAIOTCS OJIM3KO OT MMOJIOKEHUS paBHOBECHS X* , IpH BCeX t OCTAIOTCS B HEKOTOPOI
OKpPECTHOCTH X*

Tema 7. DBomonust HOHATHS ToMeocTaza. OT neTepMHUHU3MA K CTOXACTHKE U Xa0Cy-CaMOOPTaHU3aIlul

Bonpocs! i1 yctHOro omnpoca:

1.ITouemy romeocrarnunsie cucreMbl (CTT) He sABISIFOTCS 0OBEKTOM COBPEMEHHOMN HayKu?

2.YeM 3aKOHYMIACH AUCKYCCHS MEKIy complexity u cuHepreTHKoiA?

3.YTo MBI BCE-TaKH M3y4yaeM B CAMOM roMeocTase (B )KUBBIX CUCTEMax)?

4.Ecnu MblI He MOKEM J1aTh ONPE/IETIEHHE CUCTEMaM TPEThEro TUMA, TO YTO TAKOE roMeocTas?




5.J1aTh onpeseneHne 5-TH IPHHIMIIAM OPTaHU3AIMU CUCTEM TPEThEro THIIA.

IMpakTrdeckas padboTa: « DBOMIOLYS HOHITHS ToMeocTa3a. OT JeTepMHHH3MA K CTOXACTHUKE U Xa0Cy-CaMOOPTaHU3aum».
3agaHus 171 CAMOCTOSTEIbHON PaboThI:

1. KuHemaruka B cliy4ae JETEPMHHUCTCKOTO U CTOXACTHYECKOTO OTIUCAHUS IBHKCHHS
2. Ananor npuHnumna ['eii3eHOepra B TeOpUK Xaoca-caMOOpPTraHU3aluH: HEONPEICICHHOCTH 1-T0 U 2-T0 THIA B OMOJIOTHH U

MeUIIHE

3. Ha mpumepax o0bscHUTE HEONPEAETEHHOCTH 1-T0 B 2-TO THIIOB P U3YYEHHUHN CI0KHBIX OMOCHCTEM.
4. TIaTonoTHs ¥ BBI3NOPOBICHUE C TIO3UIIUH IBOJTIOIIMU FOMEOCTasa.

5. Tlo xakuM (PU3NYECKUM MapaMeTpaM KJIaCCU(UIMPYIOTCS OMOTIOTEHIMANBI U KaKue TPeOOBAaHUS MPEIBSBISIOTCS K YCHINTEISIM

OMOTIOTEHIIMAJIOB B 3TOH CBA3U?

6. Brodunznueckue MoIenH MAaTOIOTUIECKOTO U MOCTYPAIBEHOTO TPEMOpa.

Temartuka pedepaToB mpeacTaBieHa B pasuene 5.2.:

Tewma 8. T'umore3a H.A. BepHiureiina o «mmoBTopeHnn 6e3 moBTopenuii» u complexity W. Weaver.

[epedens BONpOCOB U1 YyCTHOTO ONpOCa:

1. CgoiictBa cucteM 1-ro u 2-ro tuma mo  W. Weaver

2. TTovyeMy TepMOAVHAMIKA HEPABHOBECHBIX CUCTEM HE MOXKET ONMUCHIBATH )KUBBIE CUCTEMBbI?

3. OmummTe Kax bl yPOBEHB MOCTpOeHus ABrkeHus o H.A. beprinretiny (py6pocnuHanbHbIH (A), TansMonautuaapHerii (B),
nupamugHocTpuansHbli (C), koprukansHbli (D), uneatopusiii yposus (E)).

1.Uccnenosanus H.A. Bepumrreiina, W. Weaver u |.R. Prigogine, kak mepBbie TIOTBITKA H3YYEHUS Xa0Ca JKHBBIX CHCTEM
2.TToHsATHE MPOM3BOJIBHOCTH M HEIPOU3BOJILHOCTH B OMOMEXaHUKE.

3.9¢dekr «moBroperue 6e3 nosropenuit» H.A. bepHiTeiiHa B OI[EHKE POU3BOJILHBIX U HETIPOU3BOJIBHBIX JIBHKCHHUH.
4.TloHsiTHE CaHOTEHE3a U ero ONKcaHue B (a30BOM MPOCTPAHCTBE COCTOSIHUH.

5.Teopems! K. 'exenst u akcnoMaTHka TpeThell mapaJIurMbl WIK II0YEMY TPEThs apaJurMa OTINIAeTCs OT APYTUX ITapagurMm
€CTEeCTBO3HAHMSI?

Tematuka pedeparoB mpeacrasieHa B pasaene 5.2.:

IlepeueHs BOIpOCOB A1 CAMOCTOSTENBHON PabOThI:

1.HepsHo-mbrmeunas cuctema (HMC) kak HCTOYHUK CaMOOPTaHU3YIOIIETOCS Xa0Cca B OPraHU3alliy JBIKEHHH (110 TaHHBIM
anexkTpomMuorpamMm — OMI)

2.0011He npecTaBIeHUs 0 TOMEOCTa3e U 3BONOLUH. JHTponus u TeopeMa [Ipuroxuna-I'nencnopda 8 TXC

3.DOBouonus roMeocTasa B BOCCTAHOBUTEIBHOI MEAUIIMHE

4 KomnaptMmeHTHO-KiactepHas Teopust ouocucrem (KKTh) B TXC

5.Mopnenu BOMIOIUY B U3y4EHUH HEPBHBIX Oosie3HEH

6./luHamMKKa U3MEHEHUS TapaMeTpOB OHOAIEKTPUYECKOM aKTUBHOCTH MBIIII B OTBET HAa Pa3HOE CTATUYECKOE yCUIIKE.
7.AHann3 MUOTpaMM ¢ TIO3ULUI CTOXACTUKH U TEOPHUH Xa0Ca-CaMOOPTaHU3aLUH.

8.buodusndeckue MoaeNu NaTOJIOrHIECKOr0 U IOCTYpaIbHOIO TPEMOPA.

9.Croxactuueckast 00padoTKa pe3yIbTaTOB JHHAMUKN OMOMEXaHHYECKHUX MapaMeTPOB YEIOBEK.

10.B03MOKHOCTH CTOXaCTUKH U TEOPUH Xaoca B 00pabOTKe MHOTPAMM.

IpakTrdeckas padota: «'umoreza H.A. Bepumreitna o «moBropennn 6e3 mosropenuitn» u complexity W. Weavery.

IIpoBenenue npoMeKyToO4HOM aTTecTalMy MO JUCLUIIIINHE

IepeueHp MpUMEPHBIX BOMPOCOB IS CAaYHM KaHIUIATCKOTO SK3aMeHa 0 AUCUHUTLIIHE
Ipenmer 6uodusuku, ee MECTO B €CTECTBO3HAHHH.

2. Paznensl u MeTo b1 OMO(U3HKH.

3. OOmas xapakTepuCTUKa peakiyii B Onojornyeckux cucremax. OnrcaHnue TMHAMUAKNA OUOJIOTHYECKHX MPOLECCOB HA SI3bIKE
XAMHYECKOH KUHETHKH.

4. TlomsaTue MaTeMaTHYECKONH MOJENIH. 3a1a4l ¥ BOBMOXHOCTH MaTeMaTHYECKOTO MOJICIUPOBAHNUS B OUOTIOTUHL.

5. Merons! kauecTBeHHOU Teopuu nuddhepeHINaIbHBIX YPaBHEHUH B aHATN3E THHAMUYECKIX CBOWCTB OMOIOTHYECKUX
nporieccoB. [TousiTHe (a30BO IMIIOCKOCTH.

6. CranuoHapHBIE COCTOSHHS OMOIOTHYECKAX CHCTEM. Y CTOWYMBOCTD CTAIIHOHAPHBIX COCTOSTHHH.

7. Kuneruka gepMeHTaTHBHBIX peakiuii. OcoOeHHOCTH MeXaHn3Ma (PepMEHTATHBHBIX IPOLIECCOB.

8. CraunonapHas KHHEeTHKa ()epPMEHTATHBHBIX peakiuil. YpaBHeHHe Muxasmnca-MeHTeH. BinsiHue pa3nndaHbIX (HakTopoB Ha
KUHETHKY (pepMEHTaTHBHBIX peakLui (HHTHOUTOPHI, aKTUBATOPHL, pH Cpesibl, HOHBI METAILIOB).

9. Mopueny 9KOJOTHUECKAX CHCTEM.

10. Kuaccudukarms TepMOJMHAMUYECKUX CUCTeM. [IepBhIii 3aKOH TEPMOANHAMHKH U €0 IPUMEHEHHE K OMOJIOTHIECKUM
CHCTEMaM.

11. Bropoii 3aK0H TePMOIUHAMUKY B Onosoruu. IIoHATHE TEPMOIMHAMUYECKOTO PaBHOBECHS. PacueThl CTaHIapTHBIX DHEPTUH
peakuii B OMOJIOTMYECKUX CUCTEMaX.

12. V3MeHeHHE 3HTPOIMHU B OTKPBITHIX cUcTeMaX. TepMOANHAMUYECKUE YCIOBHS OCYIIECTBICHHS CTAIMOHAPHOTO COCTOSHHUSI.

13. TlonsTHe 00OOIICHHBIX CHJI U MIOTOKOB. JINHEHHbIE COOTHOIIEHHUS U COOTHOLICHHS B3anMHOCTH OH3arepa.

14. CranuoHapHOE COCTOSIHUE M YCJIOBHE MUHHUMYMa CKOPOCTH MpUpOcTa dHTponuu. Teopema [Tpuroxuna.

15. OOmye moHsATHs CTaOHIBHOCTH KOH(PUTYPAIIMU MOJICKYII, SHEPTHUs CBA3U. MaKkpoMoJIeKylIa Kak OCHOBA OpraHH3aIuH
ouoctpyktyp. CBOcoOpa3re MaKpoOMOJIEKYJ KaK (PU3HYECKOT0 0ObEKTa.

16. BzammopeicTBHE MaKpPOMOJIEKYI ¢ pacTBopuTeneM. COCTOSHHE BOJBI ¥ THAPO(OOHBIE B3aUMOACHCTBUS B OHOCTPYKTYpPax.
Iepexonasl cnupanb-KiyOoK.

17. OcoOeHHOCTH MPOCTPAHCTBEHHOI OpraHU3aliy OEIKOB U HYKJIEMHOBBIX KHCIOT. Mojenu GuOpHILIAPHBIX U MO0 YISPHBIX
O€NKOB.

18. [unamuueckas CTPYKTypa rIoOyIsSpHBIX O€JIKOB; KOH(OPMAIMOHHAS MTOJIBUKHOCTb.

19. Metoxs! n3y4eHns: KOHGDOPMAITHOHHOH ITOJBIXHOCTH: H30TOIHEIH 00OMEH, IFOMHHECIICHTHBIC METOMBI, CIIMHOBAs METKa,
raMma-pe3oHaHcHast MeTKa, SIMP Bricokoro pa3pemeHust, UMITyIbCHbIE MeTOABI IMP.

20. MembOpaHa Kak YHUBEPCAIbHBII KOMIIOHSHT Ononorndeckux cucreM. CTpyKTypHast opraHu3amis MeMOpaH. JIumus!.

21. Xapakrepuctrka MeMOpaHHBIX OenkoB. Bosia Kak cocTaBHOM 3J1eMEHT OMoMeMOpaH.
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MopenbHble MEMOpaHHBIE cUCTEMbL. MOHOCIIOHHBIE MEMOpaHbl Ha TpaHuLe pa3jena ¢a3. bucnoiinble MeMOpaHbL.
[IpoTeonumnocomsr.

DU3MKO-XUMHYECKHE MEXaHU3MBbI cTabmin3anuu MmeMOpaH. Pa3oBbie nepexo/ibl B MeMOpaHHbIX cucTeMax. BpamarenbHas,
TPaHCISILIMOHHAS MOJBIXKHOCTS Ppochomununos, Gpaun-daon nepexoasl. IToaBUKHOCTE MEMOPaHHBIX OEIKOB.
Besnok-nmunuaHoe B3aUMOICHCTBHE B MEMOpaHax.

IToBepXHOCTHBIH 3apsii MEMOPaHHBIX CUCTEM; IIPOUCXOXKIICHUE A3€Ta-NOTEHIMAaNa U XapaKTepUCTUKA OCHOBHBIX (haKTOPOB,
OTIPEEIAIOINX €0 BETHIHHY.

[TaccuBHBIE 3JIEKTpUYECKUE SBJICHUS B OMOCTPYKTYpax. THITbI IOJSpU3aLHY.

[Ipob6nema TpaHcIopTa BelIeCTB yepe3 OnoMeMOpansl. [IpoHuiaeMocTs OuoMeMOpaH. JIBIKyIIHe CHITBI TIpoliecca epeHoca
BEIllECTBa Yepe3 MeMOpaHy.

DNIEeKTPOXUMIYECKUN TOTEHIHAl. AKTUBHBINA U MTACCUBHBIA TPaHCTIOPT. TepMoauHAMIYECKHE YPaBHEHHS U KPUTEPHH
IIPOLIECCOB ACCUBHOIO U aKTUBHOT'O TpaHCHOpTa. YpaBHeHUs U dy3un, KOHCTaHTa IPOHUIIAEMOCTH.

TpancnopT HedIEeKTPOoaUTOB. CBSI3b MPOHUIIAEMOCTH MEMOPAH ¢ PACTBOPHUMOCTHIO MPOHHUKAIOIINX BELIECTB B JINMUAAX.
IMpocras auddys3us HU3KOMONEKYISIPHBIX BellecTB. OrpanuucHHas Aupy3us.

[TpoHHUIIaeMOCTh OHOJIOTHUECKUX MEMOPaH ISl BOJIBI.

Oo6neruenHas auddysus. TpaHCIOPT caxapoB U AMUHOKHCIIOT 4epe3 OUOIOTMIECKYI0O MEMOpaHy C y4acTHEM NIEPEHOCUUKOB.
[Muno1MTO3.

ITponunaemMocTs 6HOIOrHYECKUX MeMOpaH A1 HOHOB. M36upaTenbHOCTh. IIoHATHE O HONTYIIPOHUIIAEMOCTH, CEIEKTUBHOCTH U
HecTeUPpHUIHOCTH OMoMeMOpaH. PoJb MepeHOCYMKOB B MPOHHIIAEMOCTH OMOJIOTHUECKUX MEMOpaH it HOHOB. [Ipumepsl
(BaJIMHOMMHITUH, TPAMULUINH).

[IpuurHbBI BO3HUKHOBEHHS OMOTIOTeHITHaN0B. KoHleHTpannonHbie, nuddy3nonubie, (ha3oBble © MEMOpPaHHBIC TTOTCHIIHAIBL.
PaBHOBeCHBIN 211EKTpOXUMHUYECKUH oTeHIKa. IloTeHnuan nokos 1 ero cBsA3b C paclpeseeHUEM HOHOB.

Poxp kanmus B reHepanyy MOTEHINANA TTOKOsL. [ nmore3a o HaTpreBoM Hacoce. Y paBHeHHe ToJs [ opamana.

Mewmb6pannas Teopus X0 UKKHHa-Xakcnu-Karma. DxcriepiMeHTallbHbIe J0Ka3aTeIbCTBA HATMYHS TPAHCIIOPTa HOHOB HATPHSL.
Tpaucnoptabie AT®a3p1. Moaenu napaieabHO QYHKIIHOHUPYIOIIMX MACCHMBHBIX M aKTHBHBIX KaHAJIOB TPAHCIIOPTa HOHOB
yepe3 MeMOpaHy.

IMorenmman aeiictBust. Posib HATPHA M KaJusl B TeHEPAINH MOTEHIIMANa JeHCTBUS B HEPBax W MBIIIIAX. Poib Kanbus 1 Xjaopa
B T€Hepaliy oTeHIuala IeHCTBUS Y APYTUX OOBEKTOB.

CBsI3b TPAHCIIOPTA HOHOB U MPOILIECCOB MIEPEHOCA MIEKTPOHA B XJIOPOIUIACTAX H MUTOXOHIPHSX.

ITpoTeoaunocoMsl Kak MOJEIb JUIS U3YUCHUS MEXaHU3Ma SHEPreTHUECKOro CONPsKEHUsL. BakTepHopoaoICHH Kak
MOJIEKYJISIPHBIA (hOTOAIEKTPUIECKHI TeHepaTop. Pu3ndecKue acreKThl U MOJETH SHEPTeTHIESCKOTO COTPSKEHUSL.
OCHOBHBIE THUIIBI COKPATUTENILHBIX U MOJBIKHBIX CUCTEM. MOJIEKyIIpHbIe MEXaHU3MBI ITOJIBIXKHOCTU OEIIKOBBIX
KOMITOHCHTOB COKPATUTCIIBHOT'O armapaTa MBbIIIII.

OYHKIMOHUPOBAHKE MTONEPEYHOIIOIOCATOMN MBIl TO3BOHOYHBIX. Monenn Xakcenu, [lemepeBckoro, Xua.
MOJ'ICKyJ'IﬂpH])IC MEXaHH3MbI HEMBIIIICYHOM TIOABHUXHOCTH.

CencopHnast peruenuus. [IpobieMa conpspkeHHss MeX Iy TEPBHYHBIM B3aUMOAEHCTBIEM BHEITHETO CTUMYJIA C PELENTOPHBIM
cyOCTpaToM U reHepalueil perenTopHoro (reHepaTopHOro) MOTCHIHANIA.

OO01mue mpeACTaBIeHNs O CTPYKTYpe U QYHKIMH PELENTOPHBIX KIETOK. MeCTO pelenTOPHBIX MPOLECCOB B pabOTe CEHCOPHBIX
CHCTEM.

doropenennust. CTpoeHHe 3pUTEIFHOM KIETKH. MoJNeKyIsipHast opranu3anus GoropenentopHoil MeMOpaHbl; THHAMHKA
MOJICKYJIBI 3pUTCJIBHOTO ITMI'MEHTA B MeM6paHe. 3pI/ITCJ'l]>HbIC IIUI'MCHTHI: KHaCCI/I(l)I/IKa]_II/Iﬂ, CTPOCHUE, CIICKTPAJIbHbIC
XapakTepucTHKH; DOoTOXMMIYECKHE PEBpaIeHHs] POJIOIICHHA. PaHHIE 1 O3IHUE peenTOPHbIE MOTEHINAIbI. MeXaHH3MBI
reHepanuy HO3HET0 PELEeNTOPHOro MOTeHIUANA.

MexaHopenenius. PerentopHsle OKOHYaHUS KOXKH, TPOIIPUOPELENITOPEL. MeXaHOpeenTOPhl OPraHOB YYBCTB: OPraHbl
OOKOBOH JIMHUY, BECTUOYJIIPHBIH amnmnapaT, KOPTUEB OpraH BHyTpeHHero yxa. O0ue mpeacTaBieHus o paboTe opraHa ciyxa.
CoBpeMeHHBIE TPEACTABICHUS 0 MEXaHU3MaX MEXaHOPELETILIH; TeHePaTOPHBIN MOTEHIHANL.  DIIEKTPOPELETIIHS.

OO1mas xapakTepucTuka GOTOXMMHYECKUX PEaKnuil U UX THIIBL.

OCHOBHBIE cTaiH (POTOOMOIOTHUECKOTO TIpoIecca: BO30YKIeHUE (hOTOPELENTOpa, MUTPALHs SHEPTUH BO30YKICHNUS,
NIEPBUYHBIA (OTOXUMUYECKHH aKT, CONpsHKEHHE ¢ (PepMEHTaTUBHBIMH CTaAUsAMH, pusnonornueckuii 3¢ dext. OCHOBBI
MOJIEKYJSIpHO# opranu3anuu Goropenentopa. JIrOMUHeCIeHINs OHOOTHIECKH BaXKHBIX MOJIEKYIL.

[poneccer pacTpaT s3Hepruu U GOTOXUMHUYECKHU aKT. DOTOXUMHUYECKHUE MPOLIECChI, KBAHTOBBIN BBIXOJ M CEUCHHE
(doTopeaxiuu.

Kunernka ¢poToOHOIOTHUECKUX MPOLIECCOB U 3aBUCUMOCTE OT HHTEHCUBHOCTH cBeTa. PoToCeHCHOnIM3aIus.

dotocunTe3. CrieKTp JeHCTBUSI, OTJIOMEHUE U MUTPAIHS SHEPTUH B (POTOCHHTETHYECKON eqrHuUIIe. MeXaHU3MBI pa3JeeHUs
3apsa0B B PEaKIMOHHOM LieHTpe. ['eHeparus noTeHnuanos. Poib, MeMOpaHHBIX CTPYKTYP. DIEKTPOHTPAHCIOPTHAS LIEIb U
IBe (POTOXUMHUIECKHIE PEaKIUH.

Oco0eHHOCTH ¥ MEXaHU3MBI (POTOIHEPTETUIECKHUX PEeaKIMi OaKTepHOPOAONCHHA U 3PUTEIBHOIO MUTMEHTA POIOIICHHA.
Ionstue hazaroHa Mo3ra u IBIKeHUe kBazuarTpakropa BCOY B (a30BOM MpoCTpaHCTBE C BO3PACTOM YEIOBEKA.

Onucats METOAUKY pacueTa oObeMa KBa3HaTTpakTopa B ()a30BOM NMPOCTPAHCTBE COCTOSHUI.

Orenka k03¢ dHIHeHTa aCHHEPTU3MA ¥, C TIOMOIIBIO MAaTPHIIHI A B paMKaX KOMITAPTMEHTHO-KIACTEPHOTO TOIXO0/a.
CgoiicTBa cucteM 1-ro u 2-ro Tuma o W. Weaver

IToyemy TepMOAMHAMUKA HEPABHOBECHBIX CUCTEM HE MOXKET ONUCHIBATH XKUBbIE CUCTEMBI?

OnuiuuTe KaXAbli ypoBeHb HocTpoeHns aABwkenus no H.A. BepHuireiiny (pydpocnunanbHeli (A), TamsMonamaapHsii (B),
nupamunHoctpuanbHbii (C), koptukanshbii (D), naeatopusiit ypoHs (E)).

IMonstue cucreMsl 3-ro tTuma B paborax W.P. Ilpuroxuna (“The die is not cast” u «Punocodus HeCcTaGUIBHOCTHY).
[TonsTHe opranuzoBanHo# crnoxxHoct no W. Weaver.

Y CI0BHOCT CTALIMOHAPHOI'O COCTOSIHUSI TOMEOCTa3a.

MeTtop! nASHTU(UKAIIMN SBOJIIONUI FTOMEOCTa3a.

I'omeoctaszuc ¥Y.P. Dmbu.

HeompeneneHHocTy 2-ro THNA B OpraHU3aIuK KOOI MPOM3BOJIBHBIX JIBWKCHUH (Ha MPUMEPE TEIITUHTA).

Pacuér dpyukumii pacnpenenenust f(X) a1st tpeMopa u tenmnunra — pasmuaus o K.
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OrpaHu4eHHOCTh CTOXaCTUYECKOr0 MOX0/1a B OIIMCAHUH JIFOOBIX JBIDKCHUH.

Juuamuku A(t) — aBTOKOpPETSIIHOHHBIX QyHKIHH 1 AUX (aMIUTUTYHO-9aCTOTHBIX XapaKTEPUCTHK) UIsI TPEMOPA U TETITHHTA,
OIIEHKA IPOU3BOJIbHBIX U HEIIPOU3BOJIbHBIX IBUKEHUI B PAMKaX CTOXACTHKH.

OTCyTCTBHE NETEPMUHUPOBAHHOIO Xa0Ca B IMHAMUKE TPEMOPA U TEIIHHTA.

AHaJyior npuHIHKIIa HeonpeaeaenHocTu ['eiizenbepra mis 6uocucteM — complexity.

Kunemaruka B ciry4ae 1€TEpMHUHUCTCKOTO U CTOXAaCTHYECKOTO OMHCAHUS JIBHKCHUS

[TaTonorus u BeI310POBIIEHNE C TO3ULIUH IBOJIIOIMH TOMEOCTa3a.

CoBpeMeHHasl TpaKTOBKa TOMEOCTa3a B paMKax TPETbel napaaurmol.

Wnentudukarys napaMeTpoB MOpsiIKa Kak OCHOBAa CHCTEMHOTO CHHTE3a.

[Ipumeps! HeonpeeeHHOCTeH 1-Tr0 THIIA B OIIEHKE IPOU3BOJIBHBIX U HENPOU3BOJILHBIX ABKEHUH. Pazpemenne
HeolIpe/ieJIeHHOCTeH 1-ro THIa B OIIeHKE IPOU3BOJIBHBIX U HETIPOU3BOJIBHBIX ABHKECHHUH.

[ToHATHE CIOXHBIX CUCTEM, HEOTIPEISICHHOCTH M HENPEICKa3yeMOCTH

Kunemartnka OHMocHCTeM Kak 3BOJIIONUS - OCHOBA COBPEMEHHOM OMOo(U3NKH 1 aHAJIOT MeXaHUKH HpioToHa.
Bruoduznueckre MoeIH MaToJIOrHYEeCKOro U MOCTypalIbHOTO TPEMOopa.

Heompenenennoctd 1-ro u 2-ro THUIOB MPH U3YYEHHUU CIIOKHBIX OMOCHCTEM.

HeB03MO0XXHOCTB HCIIOIB30BaHMUS CTOXACTUYECKOTO MOX0/1a B ONIMCAHUN OMOMEXaHHUYECKHX CHCTEM.

Amnaror npunina ['eifizeHOepra B TeOpUU Xaoca-caMOOPraHU3aIMU: HEOTPEICIEHHOCTH 1-r0 ¥ 2-r0 THIa B OMOJIOTHH U
MeIUIHE

W3meneHne >HTpONINHU B OTKPHITEIX cucteMax. [loctymnars! [lpuroxuna.

IMowstTHE O CHCTEeMAaX TPETHETO THIIA

[Touemy croxacTuka HEIIPUMEHUMA K CHCTEMaM TPEThero Tuna?

Tumsl oOecTBa B peacTaBiaeHusX A. ToiHOU.

JlnHamMuKa pa3BUTHS COLMYMOB C IO3UIHN 3-i MapaaIurMel.

[Tpumeps! napaaurM, UX 3HAUYCHHUE /IS PA3BUTUS KYJIbTYPhI U HAYKH.

5.2. Tembl NHCLMEHHBIX PadoT

Tematuka pedeparos 1o Teme 6:

COoNTOMLNE

10

JleTepMUHUPOBAHHBIN Xa0C ¥ OCHOBHBIC IPUHIIMIIBI er0 uacHTudukanuu B TXC.

CaoiicTBa xaoTHueckux cucteM B pamkax TXC. CTT-complexity.

Uro Takoe ctpanusiii arTpaktop? Ero mpusnaku B Teopun JlsmyHoBa.

Camornonnobue (hpakranoB, pa3MepHOCTb (hpaKTaia.

MexaHu3MBI poXKAeHUs Xaoca B cuctemax. Heipocetn mo3ra.

CamoopraHu3zalys B CHJIbHO HEPaBHOBECHBIX YCIIOBUSIX U HelpoceTsx Mo3ra — 1-it tun Heonpenenennoctu B TXC.
Tapamurmel B Hayke ¥ 3ak0H cMeHbI apagurM 1. KyHa B ¢punocodun.

Teopus xaoca-camoopranuzanuu (TXC) — pyHnamMeHT TpeTbel mapagiurmbl B COIIMOJIOTHH.

Heonpenenennocts n camoopraam3zanus B TXC.

ITapagurmel B HayKe, TPEThs MapajurMa.

Tematuka pedeparos o Teme 7:

N

JlerepMHHHPOBaHHBII Xaoca B OMOCHCTEMAaX.

Xaoc cucrem tperbero tuna (CTT).

HerepmunnpoBansstit xaoc ([X) Jlopenma-ApHonsaa.

Ipuznaku nerepmunuposaHHoro xaoca (J1X) u ux orcyrcrBue y cucteM tperbero tumna (CTT).
Ocobennoctr xaoca cucteM Tperbero tuna (CTT) ¢ mo3unuii Teopun Xaoca-caMo0OpraHH3aIHH.

Temamxa pedepatoB no teme §:

1. bromexaHHKa - MOCTHK MeX Iy (pU3NKOH U Teopuelt Xaoca - CaMOOPTaHH3aIInH
2. buomexaHuKa MPOU3BOJIBHBIX JIBHKCHUHN
3. Peakruu 6nocucTeM Ha BHEITHHE BO3MYIIAIOIIHE BO3IeHCTBUS. [IpiMepst.
4. Hossle MeToab! u3ydenus ycroitunBoctu BJIC.
5. HWnentndukanus naronornu B GIIC MeTogaMu KBa3HaTTPaKTOPOB.
6. Mnentuduxanust CKOPOCTH BEI3IOPOBIICHUS NMALIMEHTA C TIO3ULUH KHOSPHETUKH.
7. 3abonesanus kak dBoonus opranusma B GOI1C.
8. M3meHeHus 00bEMa M KOOpAMHAT LIeHTpa kBazuarrpakTopopa B PIIC mpu pa3BUTHM MAaTONOTHH.
9. Pacuér MaTpHIl MapHBIX CPABHEHHIT BBIOOPOK TEIIIHHTPAMM.
10. CpaBHeHHE MaTPHILl TPEMOPOTPAMM U TEIITUHIPAMM.
11. Ornuuue Dpou3BOJIbHBIX ABUKEHUN OT HEIIPOU3BOIbHOCTH.
12. KunemaTtrika GHMOCHCTEM KaK BOJIFOLIHS: CTALHOHAPHBIC PEXKUMBI i CKOPOCTB [IBIKEHHS CIIOXKHBIX cHcTeM— complexity
13. XaoTnueckas OIleHKa JUHAMUKH TPEMOpa B YCIOBUSX (DH3HIECKOH HATPy3KH
14. TepmoauHaMUUECKHUH U XaOTHYECKUH ITOAXO/B! B OIICHKE apaMeTPOB TPEMOPA IPH OXJIAXKICHUHU UCTIBITYEMBbIX.
6. YHEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OGECIHEYEHUE JTUCHUIIJIMHBI (MO Y JISA)
6.1. Pekomenayemas JinTepatypa
6.1.1. OcHOBHAs1 IUTEPATYpa
ABTOpHI, 3arnaBue H3narenscTBO, IO Komuu-Bo
COCTAaBUTENIN
J1.1 | Pybun A. b. buo¢usyka KI€TOUHBIX IPOLECCOB M.: U3narenscTBO 31
MOCKOBCKOTO YHUBEpPCHUTETA,
2004
JI1.2 | Bonbkenmreitn M. B. | buodusuka: yue6Hoe mocodue CII6. [u ap.]: JTans, 2008 10
JI1.3 | EcbkoB B. M. Tpetbs napaaurma: [MoHorpadus] Camapa: Ocoprt, 2011 6




J1.4 | Kynpsamwos 10.B., Papuanuonnas 6uodusuka: paguouacrorHsle | Mocksa: @usmarnut, 2008, 1
ITepos 10.D., Y MHKPOBOJTHOBBIE DJIEKTPOMArHATHBIE http://www.studentl
Py6un A.b. U3ITy4eHUS: YICOHHK ibrary.ru/book/ISB
N9785922108485.html
JI1.5 | Aptroxos B.T. Buodusuka: yueOHUK MockBa: AkaJleMHYECKHIA 2
IIpoexr, 2020,
https://www.student
library.ru/book/ISB
N9785829130275.html
JI1.6 | Jlamko, C. U., ITocTHEKIaccuUeckast mapaaurma HayKu v Kpacuonap: FOxHbIi1 HHCTUTYT 1
Casnuna, 1. A. COBPEMEHHOCTb: MOHOTpadus MeHemxMeHTa, 2007,
http://www.iprbook
shop.ru/8440.html
6.1.2. JlononHuTeIbHAS IUTEPATYpPa
ABTODHI, 3ariaBue WznarenscTBoO, roj Konuu-Bo
COCTAaBUTENU
J12.1 IIpuroxun Y. OT CymIecTBYIOMEro K BOSHUKAIOIIEMY: M.: KomKnwura, 2006 5
BpEeMsI U CIIOKHOCTh B (PU3MUECKUX HAyKax
JI12.2 | Tpuroxun U., CoBpemenHas TepmoguHamuka. OT TerioBsix | M.: Mup, 2002 11
Konpenynu [I. JBUTaTenel 10 AUCCUMIATUBHBIX CTPYKTYP:
[YVue6Hoe mocobue]
J12.3 | IIpuroxun U. P., IMopsinok U3 xaoca: HOBBIH quanor yenoseka ¢ | M.: KomKnura, 2005 9
Crenrepc U. TIPUPOI0I
J12.4 Antonos B. @., ®dusuka u 6uodusnka: s MEAUIUHCKIX Mocksa: I'90TAP- Menua, 1
Kosmosa E. K., BY30B 2015
UYepnpmm A. M.
JI2.5 D6emunr B., Xaoc u kocmoc. CHHEpTeTHKa YBOTIOIHH Mocksa, Mxesck: Perynsiprast n 1
®aiicrens P. XaoTHUeCcKasi JMHAMUKA,
WxeBckuii MHCTUTYT
KOMIIBIOTEPHBIX HCCIICI0OBAaHUH,
2005, http://www.iprbook
shop.ru/16658.html
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"
€)! basa nanneix BUHUTU PAH. http://www.viniti.ru
22 EnmrHOe OKHO 0oCTyIa K 00pa3oBaTelbHBIM pecypcaM - HHdpopMalontas ciuctema.  http://window.edu.ru
23 KubGepJlennnka - Hay4dHas oJ1eKTpoHHas oubnmmoreka. http://cyberleninka.ru
24 DnexTpoHHbIe KOJUTeKIMH Ha mopTtaie [Ipe3naenrckoit 6ubmuoteku um. b. H. Ensruna. http://www.prlib.ru/collections
25 bubnroTeka 3IeKTPOHHBIX KypHAIOB B T. Perencoypr (Iepmanus) http://www.bibliothek.uni-regensburg.de/ezeit/
26 OdunuanbHeiii caiT MUHHCTEPCTBA HAYKH U BBICIIET0 00pa3oBaHus Poccuiickoit deneparum.
37 OdurmansHblil caiiT Boiciieit aTTecTalMOHHON KOMUCCHU ITPYU MUHUCTEPCTBE HAyKU U BBICILIETO 00pa30BaHuUs
Poccwmiickoit ®enepannmn. https://vak.minobrnauki.gov.ru/
6.3.1 Ilepeyens mporpaMMHOro odecrne4eHHs
6.3.1.1 | EcexoB B.M., EcrroB B.B., Koznosa B.B., ®mrato M.A. Criocod KOppeKTHPOBKH J1e4eOHOT0 HITH (QU3KYIBTYyPHO-
CIIOPTUBHOTO BO3ACHCTBHUS Ha OPraHU3M YeJIoBeKa B ()a30BOM IPOCTPAHCTBE COCTOSHUI C IOMOIIBIO MATPHIL PACCTOSHUH
/ marent Ha nu3obperenne RUS 2432895 ot 09.03.2010 .
6.3.1.2 | EcekoB B.M., EcbkoB B.B., ®unarora O.E. Crioco6 KOppeKTHPOBKH JIe4EOHOTO HITH JIe4eOHO-030pOBUTEIBHOTO
BO3/ICHCTBHS Ha MalMeHTa / mareHT Ha uzooperenne RUS 2433788 ot 01.02.2010 1.
6.3.1.3 | IIporpamma pacuéra NepcOHU(PHUIIMPOBAHHBIX MATPHUL] MEKATTPAKTOPHBIX PACCTOSHUIN MPU BHYTPUTPYIIIIOBOM aHAITN3E
(mporpamma DBM) // CBuaerenscTBo 00 oduIransHoi peructpanuy nporpamMmsl Ha OBM Ne 2014663080 ot 15
nexadps 2014 r., POCITATEHT. — Mockga, 2014.
6.3.1.4 | Iporpammusii mpoaykt «ExcelMSOffice-2016» u «Statistica 10.0» mst craTucTHyeckoil 00pabOTKU JaHHBIX.
6.3.1.5 | IIporpamma pacuéra HepcOHUGUIMPOBAHHBIX MATPUL] MEKATTPAKTOPHBIX PACCTOSHUI IPU BHYTPUTPYNIIOBOM aHAIN3E
(mporpamma DBM) // CBunerenscTBo 00 opumansHoil peructpanun nporpamMmel Ha 9BM Ne 2014663080 ot 15
nexabps 2014 r., POCITATEHT. — Mocksa, 2014;
6.3.1.6 | EcpkoB, B. M., I'aBpunenko, T. B., EcbkoB, B. B., ®unatosa, O. E., lasnosa, J[.JI. [Iporpamma uneHTndukamum
Ba)KHEHIIUX JUAarHOCTHYECKUX IIPU3HAKOB (MIapaMeTpOB IMOPs/IKa) ¢ HOMOLIbIO HEHpoIMyIsTopoB (mporpamma OBM). //
CBuzeTenbCTBO 00 0pUIMANBHOM perucTpaiu nporpammbl Ha 9BM Ne 2014663077 ot 15 nexadpst 2014 r.,
POCIIATEHT. — Mockga, 2014.
6.3.1.7 | EcekoB B.M., EcbkoB B.B., Koznosa B.B., ®unaroB M.A. Criocod KOppeKTUPOBKH JieueOHOTO WITH (HDU3KYIBTYPHO-
CIIOPTHBHOTO BO3/IEIHCTBHS Ha OPTaHU3M YeJI0BeKa B (pa30BOM IMPOCTPAHCTBE COCTOSHHUMN C IOMOIIBIO MaTPHIL
paccrosnuii. // ITarent Ne 2432895(13) C1 /14 or 10.11.2011.
6.3.2 IlepeyeHb HH(POPMALHUOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1. | DnEeKTPOHHO-OUOINOTEYHBIE CHCTEMBI:




DnekTpoHHO-0ubIMoTeuHas cucrema Znanium. (basosast koyuteknust).  WWW.znanium.com

DekTpOHHO-0MOIHOTeYHAs CHCTeMa u3aaTenbeTBa «Jlansy. http://e.lanbook.com/

DnextponHo-6ubinoTeunas cucrema IPRbooks (basosas xosutexumst). http://iprbookshop.ru

OnekrponHas oubnuoreunas cucrema «FOpaiit» https://biblio-online.ru/

6.3.2.2. | CoBpeMeHHBIE IPO(eCCHOHANBHEIC 0a3bl JaHHBIX:

Hayunas snexrponnas 6ubmroreka eLIBRARY.RU (http://www.elibrary.ru)

EBpaswuiickas matenTHas uapopmarnmonnas cucrema (EAITATUC) (http://www.eapatis.com)

HanuonanbsHas anextponnas 6udaorexka (HOB) (H30.pd)

6.3.2.3. | MexayHapoHEIe pedepaTHBHBIC 0a3bl JAHHBIX HAYYHBIX W3IaHUMH:

Web of Science Core Collection http://webofknowledge.com (WoS)

Apxus HayuHbIx xkypHaioB (NEICON). http://archive.neicon.ru

Onexrponusle kHUrH Springer Nature https://link.springer.com/

Springer Journals — moyHOTEKCTOBAsI KOJUIEKIHS SIEeKTPOHHBIX XKYyPHAIOB n3zaresctsa. https://rgub.ru/resource/ebs/

6.3.2.4. | UadopmMalMoHHbIE CIIPABOYHBIC CUHCTEMBI:

TapanTt — nadopmaonHo-paBoBoit moprain (http://www.garant.ru)

KoncynprantlLioc — HagexHas nmpaBoas mozaep:kka (http://www.consultant.ru)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)

7.2 VuebOnas aynuropust Ne 310 1s1 mpoBeeHusI 3aHITHIA JISKIMOHHOTO THIA, 3aHATHH CEMUHAPCKOTO THUIA, TPYIIMOBBIX U
MHUBUAYAJBHBIX KOHCYIBTAllH, TEKYIIEro KOHTPOJISA U MPOMEXYTOUHOM aTTeCTallni OCHAIIeHA CIeHaTH3UPOBaHHOM
yueOHOI Me0eIblo, MEJIOBOH JOCKOW, KOMIUIEKTOM IIEPEHOCHOTO MYJIbTUMEAUHHOTO 000PYIOBaHHUS - KOMIIBIOTED,
MPOEKTOP, MPOEKINOHHBINA SKpaH, KOMITBIOTEP C BO3MOKHOCTEIO BBIX0a B VIHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO
UH()OPMAIIIOHHO-00Pa30BaTEIbHYIO CPENY.

JIekoHHas ayJIUTOPHST YHUBEPCUTETA OCHAIIICHA CIICIIMATH3MPOBAHHON MEOEITBIO M TEXHUUECKUMHE CPEICTBAMHU
00yUeHHs: METOBast 10CKa, MOOMIILHBIN TIPOEKIIMOHHBIHM 3KpaH, MOPTATUBHBIHM IIPOEKTOP, HOYTOYK, Touka mocTyma Wi-Fi.

7.4 JlaGopaTopust kadeapsl 3KOIOTUU U OHOGHU3UKH YHUBEPCUTETa OCHAILEHA CIICIUATN3UPOBAaHHON MEOebIo U
TEeXHAYECKIMH CPEJICTBAMH O0yUEHHS: MEJIOBasl JOCKA, MOOMIIBHBIIN MPOSKIIHOHHBIH 3KPaH, TIOPTATUBHBII IPOEKTOP,
HOYTOYK, Touka moctyna Wi-Fi.

7.7 Tomemenust 11sl caMOCTOSATENBHON pabOTHI OCHAIIEHBI KOMITBIOTEPHON TEXHHKOH C BO3MOKHOCTBIO IMOJKITIOUEHHS K
cetu «HTEepHET» U 0OecreueHneM J0CTyIa B 3JIEKTPOHHYI0 HH(OPMAIIMOHHYIO 00pa3zoBaTtenbhyto cpeny Cypl'V:

7.9 1.539, 541, 542 3an MeaAuKO-OMOIOTUUECKOM INTEPATYPHI M TUTEPATYpPhI [0 GU3UYECKOH KYJIBTYPE U CIIOPTY

2.441 3an HHOCTPaHHOU JIUTEPATYPHI

3.442 3an ecTecTBEHHO-HAYYHOU U TEXHHUECKOM TUTEPaTypHI

8. METOAUYECKHE YKA3AHMUS IO OCBOEHHUIO JUCHHUIIJIMHBI (MOYJIST)

le/l HU3YUCHUU TUCHUIUIMHBI HCIIOJIB3YIOTCA CICAYIOINE OCHOBHBIC METOABI U CPEACTBA 06y‘lCHI/I$I, HarpaBJICHHBIC Ha MOBBIICHUEC
Ka4ecTBa MOATOTOBKY aCIUPAHTOB MyTEM Pa3BHUTHSA Y aCIIHPAHTOB TBOPUECKHUX CIIOCOOHOCTEH M CAMOCTOSATENHHOCTH:
- KontekcTHOoe 00yueHHME — MOTHMBAIMS ACIUPAHTOB K YCBOCHHIO 3HAHUHM IIyT€M BBISBICHHS CBA3EH MEXAYy KOHKPETHBIMHU
3HAHMUAMMU U €r0 IPUMEHECHUEM.
- IIpobiaemHOe 0OydeHHE — CTUMYJIUPOBAHHE ACIIHUPAHTOB K CaMOCTOSITEIILHOMY NPHOOPETEHHIO 3HAHWH, HEOOXOIMMBIX IS
pelIeHNs] KOHKPETHOU NPOOIeMBI.
- OGyueHHe Ha OCHOBE OIBITA — AKTHBU3AIHA TTO3HABATENbHOH AEATEIBHOCTH aCUPAHTa 33 CUET aCCOLHAIMU U COOCTBEHHOTO
OIIBITA C NIPEAMETOM U3Y4EHHUS.
- HnpuBunyanesHoe oOydeHHE — BBICTpAaMBaHHE ACIUPAHTAMH COOCTBEHHON OOpa30BaTENbHOH TPAeKTOPUM Ha OCHOBE
(hopMupoBaHHs MHAUBULYaIbHON IPOrPaMMBbl C yYETOM MHTEPECOB ACIIUPAHTOB.
MexaucuurinHapHoe o0ydeHrne — UCIOJIb30BaHUE 3HAHUH U3 pa3HbIX 00JIaCTeH, X TPYNIUPOBKA U KOHICHTPAIUS B KOHTEKCTE
pemaemMoii 3agaqn.
Ienbro MpakTUYECKUX 3aHATHH SIBIISIETCSL:
- 3aKpeIuieHHe TeOPEeTUYECKOro MaTepraa, paCCMOTPEHHOTO acIUPAaHTaMH CaMOCTOSITENTBHO;
- MpPOBEpKa ypOBHs NOHMMAHHUS aCUPaHTAMU BOIPOCOB, PACCMOTPEHHBIX CAMOCTOSATENBHO 110 YU4eOHOH IUTepaType, CTENEeHU U
KauecTBa YCBOCHUS MaTepHaja acllupaHTaMy;
- BOCIIOJHEHUE IIPOOEIIOB B IPOHIEHHON TEOPETUUECKON YacTH Kypca U OKa3aHUE IOMOIIU B €70 YCBOSHUU.
B Hawane odepesHOTo 3aHATHA HEOOXOIUMO CHOPMYINPOBATH LEb, MOCTABUTD 3a[a49i. ACIUPAHTHI BBITOTHSIOT MPAKTHIECKUE
3aJjaHusl, PELIaloT CUTYallMOHHBIE 3a/laull, a NIPENoaBaTelb KOHTPOIUPYET X0/, UX BBIIOJIHEHMS IIyTEM YCTHOIO OIPOCa, OLEHKU
pedepaToB, IPOBEPKU TECTOB, IPOBEPKHU MPAKTHUECKHUX 3aJaHAH M CUTYaI[MOHHBIX 33/1a4.

Meroauyeckue peKOMEH ALK 0 OPTraHU3alUK CAMOCTOSTENbHON PaboThl aCIUPaHTOB
Llenbro caMOCTOATENHHON pabOTHI ACHHPAHTOB ABISAETCS (POPMHUPOBAHUE CTIOCOOHOCTEH K CAMOCTOATEIEHOMY TTIO3HAHUIO U
00y4eHHIO, IOUCKY JIUTEPaTyphl, 0000IIEHUIO0, 0)OPMIIEHHIO U IIPEACTABICHUIO IOIYyYEHHbIX PE3yIbTaTOB, UX KPUTUUECKOMY
aHAIIN3Y MONCKY HOBBIX HEOPAMHAPHBIX PELICHHH, apTyMEHTHPOBAHHOMY OTCTAHBAHUIO CBOUX MPENIOKEHUH, yMEHUH MOATOTOBKH
BBICTYILJICHUH U BEACHUS TUCKYCCUil.
Meronndeckre peKOMEHIANNY IPU3BAHBI IIOMOYb ACIUPAHTaM OPraHW30BATh CAMOCTOATENBHYIO pabOTy MPH M3ydEeHHH Kypca: C
MaTepuagaMu JeKUUH, TPaKTUYECKUX 3aHATHH U JIUTEPaTypBL.




CamocrosrenbHas paboTa aCUPAHTOB OCYLIECTBIIETCS B CIEAYIOIUX (hopMax:
- HOATOTOBKA K NPAaKTUYECKUM 3aHATHAM,
- U3y4eHHe JONOIHUTENbHON JUTEPaTyphl U IIOArOTOBKA OTBETOB HAa BOIPOCHI ISl CAMOCTOSATENBHOIO U3yUECHUS,
- HOATOTOBKA K TECTUPOBAHUIO,
- HaniMcaHue pedepara.
1) ITonroToBka K CEMUHAPCKUM U IPAKTUUECKUM 3aHATHAM.
IIpn moOATOTOBKE K CEMHHApPCKMM 3aHATHSIM AaclHpaHTaM HEoOXOAWMO OPHUEHTHPOBAThCS HAa BOINPOCH], BBIHECEHHBIC HA
obcyxnenue. Ha ceMMHAapCcKMX 3aHATHUAX INPOBOAATCS OIPOCHI, pa3d0p KOHKPETHBIX CHUTyallul, NMPaKTUUECKUX 3aJaHuid, c
aKTUBHBIM OOCYXKJICHHEM BOIPOCOB, B TOM YHCIE IO TPYyNIaM, C Ienblo 3((EKTHBHOTO YCBOSHHS MaTepHana B paMKax
IPeUI0KEHHON TEMBbI, BBIPaOOTKU
YMEHHH ¥ HaBBIKOB B MPO(ECCHOHAIBHOW MAEATeNBHOCTH, a TakKe B O0JAacCTH BeICHHUsS MEepPeroBOpoB, ANUCKYCCHH, OOMeHa
uH(opMalel, rpaMOTHOI MOCTAaHOBKU 3ajay, (GOpMyIHpPOBaHUSA NMPoOIeM, OOOCHOBAHHBIX IPEUIOKEHUHM IO HX PELICHUIO U
apryMeHTUPOBAaHHBIX BBIBOJIOB.
2) W3yueHre OCHOBHOM U JIONIOJIHUTENBHON JIUTEPATyphl IPU MOATOTOBKE K CEMUHAPCKUM U IPAKTUYECKUM 3aHATUSAM.
B nemsax 3¢ ¢exTHBHOrO U MOIHONEHHOTO MPOBEICHHS TAKUX MEPOIPHUATHH aCHMPaHTHI JODKHBI TIIATETHHO IOITOTOBHTHCS K
BOIIPOCAM CEMUHAPCKOro 3aHATHA. OCOOEHHO HOOWIPSETCS U IOJIOXKHUTEIBHO OLIEHUBAETCS, €CIM AaCHUPAHT CaMOCTOSATEIbHO
OpraHu3yeT MOHCK HeoOX0AMMOoil HH(OPMAIMU C UCIIONB30BAaHUEM MEPHOIWIECKUX M3IAaHHUH, HHPOPMAIMOHHBIX PECypCOB CETH
UHTEpHET U 0a3 JaHHBIX CIIEIUAIbHBIX IPOIPAMMHBIX IIPOYKTOB.
CamocTosTenbHas paboTa acIPAaHTOB JOIDKHA OMHPATHCS Ha C(HOPMHPOBAHHBIC HABBIKM M YMEHHUS, IPHOOPETCHHBIE BO BpeMs
OCBOEHMS NPEIBbIAYIUX KOMIOHEHTOB IPOrpaMMbl aclHHpaHTyphbl. COCTAaBIAIOMIMM KOMIIOHEHTOM €ro paboThl JIOJDKHO CTaTh
TBOPYECTBO. B CBSA3M € 93TUM pEKOMEHyeTCsA:
1. HauunaTh HOATOTOBKY K 3aHATHUIO CO 3HAKOMCTBA C PEKOMEHAOBAHHBIMM M HHBIMU OIyOJIMKOBAaHHBIMH HayYHBIMU
MyOJIMKAIMSIMU.
2. OOpatuTe BHUMaHUE HAa CTPYKTYPY, KOMIIO3ULIUIO, SI3bIK ITyOIUKAlUK, BpeMsI U UCTOPHIO €T0 IOSBICHUSL.
3. Onpeznenute OCHOBHBIC HJICH, IPUHITUIIBI, TE3HCHI, 3aJI0)KCHHBIE B ITyOINKAIUIO.
4. BeIsicHUTE, KaKOH CIOXKET, 4acTh U3y4aeMoil poOIIeMbl I03BOJISIET OCBETHTh IPOAHAIN3UPOBAHHBIN HCTOUHHUK.
5. IIpoBenute paboTy ¢ HE3HAKOMBIMH MEANIMHCKIMHI TEPMUHAMH U HOHATHAMH, JUIS YeTO HCIONB3YHTEe CIOBAPH MEIUIMHCKUX
TEPMHHOB, SHIUKJIONEANYECKHE CIOBAPH, CIOBAPH HHOCTPAHHBIX CJIOB U JP.
3areM HEO0OXOIUMO O3HAKOMHUTHCS ¢ Oubarorpadueit TeMbl M BONpoca, BRIOpaTh JOCTYIHbIC BaM M3aHus U3 CIIUCKA OCHOBHO#
JUTEpaTyphl, CHENUAIbHON JIUTEpaTyphl, PEKOMEHIOBAHHON K JEKLUSIM U CeMUHapaM. PekoMeH/I0BaHHbIE CIIMCKU MOTYT OBITH
JIOIOJIHEHBL.
Hcnonp3yiiTe cipaBouHyto auTeparypy. IIoMCK MOXXKHO HPOJOJKUTH, U3YyYHMB IPHUMEUAHUs M CHOCKH B yXe HMeromuxcs y Bac
MOHOTpausIX, CTaThsX.
Paboras ¢ muTepaTypoil mo TemMe ceMHHApa, IDeNaiTe BBIMICKH TEKCTa, COJEPIKAIIETO XapaKTePHCTHKY MM KOMMEHTapHH yxe
3HaKoMoro Bam uctounuka. ITocie uero BepHUTECH K TEKCTY HOKYMEHTa (KeNaTeIbHO MIOJHOMY) U IIPOBEIUTE €ro aHalU3 Y)Ke B
KOHTEKCTE U3y4EHHOM UCCIIeI0BaTENbCKOM JIUTEPATYPBL.
BosHukaromye Ha KaXxI0M 3Tane padoThl MBICIH CIEAyeT 3alMChIBaTh. AHANIN3 JOKYMEHTa CIEAyeT CAeNaTh COCTABHOM YacTbhIO
npopabOTKH BOIPOCOB CEMHMHApa W BBICTYIUICHHS acnupaHTa Ha 3aHATuH. OOImee 3HaHHWE INPOOIEMBI, 00CyXITaeMoH Ha
CEMUHAPCKOM 3aHSATHH, JOJKHO COYETAThCS C INIyOOKHM 3HAHHEM HCTOYHHKOB
IIpoBeneHe NPOMEKYTOUHOM aTTECTALMU 110 AUCLUILIMHE
DopMoil NPOMEKYTOUHOM aTTECTALIMM OCBOEHHSI AUCLIUIIIIMHBI SIBJIIETCS 3K3aMeH. Pe3ysbTaTsl IpOMEKYTOYHOTO KOHTPOJIS 3HAaHU I
OIIEHUBAIOTCS 110 4-0aJUThHOM MIKAJE C OIEHKAMHU: «OTINYHO»; «XOPOIIOY; KyTOBIECTBOPHTEIBHOY; KHEYHIOBICTBOPUTEIEHON.
CamocrosTenbHast padoTa acUPaHTOB HOJDKHA ONMPAThci Ha C(HOPMUPOBAHHBIE HABBIKM U YMEHHUS, IPUOOPETEHHbIE BO BpeMs
HNPOXOXKIECHUA ApYruX KypcoB. COCTaBIAIOIIMM KOMIIOHEHTOM €ro paboThl JOJDKHO CTaTb TBOPYECTBO. B cBsA3u ¢ 3THM
PEKOMEHIyeTCs:
1. HaunHaTh NOATOTOBKY K 3aHATHIO CO 3HAKOMCTBA C OITyOIMKOBAHHBIMH HOPMATHBHBIMH JIOKYMEHTAMH.
2. O0patuTe BHUMaHUE Ha CTPYKTYPY, KOMIIO3ULIHUIO, S3bIK JOKYMEHTA, BPEMS U HCTOPHIO €TI0 NMOSBICHHS.
3. Ompenenute OCHOBHbIE UJIEU, IPUHLUIIBL, TE3UCHI, 3AJI0KEHHBIE B IOKYMEHT.
4. BeIsiIcCHUTE, KaKOH CIOXKET, YacTh U3y4aeMOoi IPOOIeMbI TI03BOJISIET OCBETHTH [TPOAHATM3UPOBAHHBIN HCTOYHUK.
5. IIpoBenute paboTy C HE3HAKOMBIMHM MEAULMHCKUMU TEPMUHAMH U MOHATHUAMM, IJIS YETO MCHONb3yHTE CIOBapH MEIAUIMHCKHX
TEPMHHOB, SHIUKIONEANIECKHE CIOBAPH, CIOBAPH HHOCTPAHHBIX CJIOB U Ap.
3aTeM HEOOXOAMMO O3HAKOMHTHCS ¢ OMOIMOrpadmeil TeMbI M BOIpOca, BEIOPATh JOCTYIHBIE BaM m3maHns U3 crmcka OCHOBHOH
JIUTEepaTyphl, CHEUATIbHON JIUTEPATYphl, PEKOMEHAOBAHHOM K JIEKIUSAM U NMPAKTHYECKUM 3aHATHAM. PeKOMEHIOBaHHBIC CIIMCKU
MOT'YT OBITh JOIOJHEHBL.
Hcnonp3yiiTe cripaBouHylo JuTeparypy. IIouck MOXHO NPOAOILKUTH, H3YyIUB MIPUMEUYAaHUs M CHOCKU B YK€ UMeromuxcs y Bac B
pykax MoHorpausx, CTaThsx.
Pabotas ¢ nurepaTypoil MO TeMe MPAaKTHYECKOTO 3aHATHS, JeJalTe BBIMMCKUA TEKCTa, COAEPIKAILIETo XapaKTePUCTHKY WU
KOMMEHTapHil y>xe 3HakoMoro Bam ucrounuka. ITocie uero BepHUTECH K TEKCTY JOKYMEHTa (PKEJIaTeNbHO IIOJHOMY, 0€3 KYIIop) U
MPOBEAUTE €TO aHAIU3 YK€ B KOHTEKCTE N3y4EHHOH HCCIeN0BaTENILCKOM INTEPaTyphIL.
BosHukaronye Ha KaxaoM 3Tane paboTbl MBICIH CIELYET 3alUChIBaTh. AHANIN3 JOKYMEHTa CIeAyeT CHAeNaTh COCTABHON YacCThIO
popabOTKH BOMPOCOB MPAKTHYECKOTO 3aHATHS M BBICTYIIIICHHS aclupaHTa Ha 3aHATHH. Obmee 3HaHKE MPOOIEMBI, 00CyKIaeMoi
HA CEMUHAPCKOM 3aHATHU, JOJDKHO COUYETAaThCs C IIIyOOKUM 3HAHUEM UCTOUHHKOB.
Crenyer cocTaBUTh CIIOXKHBIH IJIaH, CXEMY OTBETa Ha KaXKAbli BOIPOC IJIaHA NPAKTUYECKOTrO 3aHATUS.
ITpoBepuTh cebs MOXKHO, BBITIOTHUB TECTHI.

Meroaudeckue peKOMEHJALUH IO IPOBEICHUIO TECTUPOBAHHUS

Llenbio TECTOBBIX 33IaHUM SIBISIETCS KOHTPOJIb M CAMOKOHTPOJb 3HAHHUH IO mpeaMeTy. Kpome Toro, TecTsl OpHEHTHPOBAHBI U Ha
3aKpeIvieHue U3y4YeHHOro MaTepuaja. TecToBble 3aJlaHHsl COCTABIISIOTCS TaKUM 00pa3oM, 4TOOBI NPOBEPUTH 3HAHUA IO Pa3HBIM
paszenaM ITUCLUILUINH, a TAKKe CTUMYJINPOBATh O3HABAaTEIbHbIE CIOCOOHOCTH acIMPaHTOB. bojplias yacTs BOIIPocoB O6azupyeTcs
Ha COJIEPXKAHUU Kypca 110 OCHOBHBIM pa3zesiaM OMOQHU3UKH U CMEXHBIX TUCIUILINH.

Ilpu pemieHHH TECTOBBIX 3aJaHUI BBHINUIINTE IPABUIIBHBIE OTBETHl uyepe3 MX OykBeHHOe oOo3HaueHue. Hekoropwle 3amaHus
MPENNOoJIaraloT TBOPUECKUIM NOIX0 A 1 dpyaunuio. KomnmyecTBo BapraHTOB OTBETOB HA KaX bl Bonpoc — oT 1 o 3. Ecim Bonpoc He




MMEeT BapHaHTOB OTBETA, 3TO O3HAYAET, YTO OTBET COAEPIKUTCS B caMoil (HOpMyIMPOBKE BOIIpoca (HaJ0 HANTH KIFOUEBOE CIIOBO).
BrimonHeHne TECTOBHIX 33aHUN YBEIMYMBAECT OBICTPOTY YCBOEHMS MaTepualia, pa3BHBAaeT YETKOCTb M SICHOCTH MBIIIICHUS,
BHUMATE/IbHOCTb.

Meroanyeckue peKOMEHIalUK [0 HAIIMCaHUIo pedepaTa

Pedepar — Gpopma nucbMeHHOH pabOThl, KOTOPYIO PEKOMEHAYETCs UCIIOIb30BaTh aclIUPAaHTaM B X0Jie 3aHATUI. OH IpeacTaBIsieT
co00M KpaTKoe M3JI0KEHUE COACPKAaHHUS HAYYHBIX TPY/JOB, y4eOHOW U CIIPaBOYHOM JIMTEPATYPHI 0 ONPEICICHHOW HAYYHOH TEMeE.
O0beM pedepara, kak ImpaBUiIo, cocTaBisieT 18—20 cTpaHMI] KOMIBIOTEpHOTO Tekcra. IloaroroBka pedepara MOApa3yMeBacT
CaMOCTOSITETIbHOE U3yUYESHHUE acIPAHTOM OINPEIEIeHHOTO KOJINYECTBA NCTOUYHHUKOB (TIEPBONCTOYHHUKOB, HAYYHBIX MOHOTpaduil U
cTaTedl U T.IL.) IO ONpEJEIeHHON TeMe, He pacCMaTpUBaeMOi MOJAPOOHO Ha JIEKIMH, CUCTEMATU3aLUI0 MaTepuala U KpaTKoe ero
U3JIOKEHHE.

Llens Hanmucanus pedepaTa — MPUBUTHE HABBIKOB KPATKOTO M JJAKOHUYHOTO MPEICTABICHUS COOPAHHBIX MaTepPHaloB U (akTOB B
COOTBETCTBUU C OOLIMM TPeOOBAHUSIMU 10 HATUCAHUIO pedepaToB:

— WleHeHHe MaTepuaa 10 IJaBaM WU pa3JiellaM; BbIAEICHHE BBEJCHUS U 3aKIIOUUTENILHON 4acTH;

— JTAKOHUYHOE M CHCTEMAaTHU3UPOBAaHHOE M3JI0KEHHE MaTepHana;

— BBIJICJICHUE TTIABHBIX, CYIIECTBEHHBIX TIOJIOKEHHU, MOMEHTOB TEMBI;

— JIOTHYECKas CBSI3b MEXK/y OTAEIbHBIMU YaCTSIMU;

— BBIBOABI M 0000IIEHNS IO CYIIECTBY pacCMaTpUBAEMBIX BOIPOCOB;

— Hay4HBIH CTHJIb U3JIOKEHUS: UCTIONIb30BaHNE METUIMHCKUX HAyYHBIX TSPMHHOB M CTaHIAPTHHIX pedeBEIX 000poToB. He cnenyer
yIoTpeOISITh PUTOPHUECKUE BOIIPOCHI U 0OpaIleHUs!, OOBIACHHYIO U XKAPTOHHYIO JIEKCUKY, [TyOIUIIUCTUUECKHUE BEIPAXKEHUS;

— CIIUCOK UCIIOJIb30BaHHOH JuTepaTypsl (10—15 HCTOUHUKOB).

KagectBo paboTHI OIEHHBAETCS MO CIECIYIOUINM KPUTEPHUSM: CAaMOCTOSATENHEHOCTh BBHINONHEHHS;, YPOBEHb dPYIUPOBAHHOCTH
aBTOpa 10 H3ydaeMOH TeMe; BBIJENICHHEe HanOolee CYNIECTBEHHBIX CTOPDOH HAay4YHOHW IPOOJIEMBI; CIIOCOOHOCTH
apryMeHTHPOBaTh IIOJIOXKEHUSI U OOOCHOBBIBATH BBIBOJBI; YETKOCTb U JIAKOHMYHOCTh B M3JIOKEHUM MaTepHala,
JIOTIOJIHUTENIbHbIE 3HAHUS, MOJYdYeHHbIE NPU M3YUYEHUHU JIMTEPaTyphl, BHIXOASILIEH 3a paMKu 00pa3oBaTeIbHOI MPOrpaMMEL.
OdeHpb BaKHO UMETH COOCTBEHHYIO IOKa3aTeIbHYIO IO3UIHUI0 H TOHWMaHHe 3HAYNMOCTH aHATH3UPYEeMOH MpoOIeMBbl.
TIpakTHyeckue 3aHATHSA SBISIFOTCS aKTUBHOM (opmoit yueOHoTo mporecca. [Ipu MOAroTOBKE K MPAKTHYSCKUM 3aHATHIM CTYICHTY
HEOOXOIUMO H3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAaKOMHTCS C JONOJHUTENBbHOH JIMTEpaTypod, ydecTb PEKOMEHIAlUu
Tperro1aBaTesl.

IIpu npoBeaeHUN MPaKTUYECKOTr0 MPAKTUKyMa 10 JUCIUIUINHE UCTIONB3YIOTCA METOAUUECKHE YKa3aHUs 10 IPAKTHYECKUM paboTam
U CBEICHUS, IPUBOANMEIE B CIIFICKE JTOTIOTHUTEIBHON JuTepatypsl B Paboueit mporpamme. Kpome BBITTOTHEHVS] aHATUTHYECKUAX
u3MepeHuii, oopMIIeHHs OTYeTa IO MpaKTU4eCKol paboTe, MpeaycMaTpuBaeTcsi codecejoBaHue ¢ 00YJalOIMMUCS 110 BOIPOCaM
CaMOKOHTPOJIS IO KaXKIOH NMPaKTHIECKOi paboTe.

[Inanpl nNpaxkTUYECKUX 3aHATHM, UX TeMaTHKa, PEKOMEHJIyeMasl JuTeparypa, Leidb M 3aJadd €€ WU3y4eHHs COOOIIalTcs
npernoIaBaTeseM Ha BBOIHBIX 3aHATHSX WA B METOIMUYECKUX YKa3aHHAX 10 JTAHHOH JTUCHUIIHHE.

Otuer mo mpakTU4decKod paboTe MOJDKEH COAEpKaTh Ha3BaHUE, 11eb, NEpeueHb 00OpYyIOBaHUS, MAaTEPUATIOB U PEAKTUBOB,
OITMCaHHe METOIUKH ITPOBEICHUS pabOThI, X0 PabOThI, MPOMEKYTOUHBIE Pe3yIbTaThl HF3MEPEHHUH, MAaTEMaTHUECKHE PACUETHL, IPU
HEOOXOIUMOCTH — IOCTPOCHUE TrpadUyecKuX AMArpaMM, B KOHIE pabOThl 00S3aTENbHO MAENAETCSl 3aKIIOUCHHE C OLEHKOH
MIOJTyYEHHBIX PE3yJIbTaToB.

HpeﬂCTaBJ’leHl/le U 3a1uTa MHAMBUAYAJIBHOI'O OTYETA O BBIINOJHCHUU MPAKTUUCCKUX pa60T SIBJISIETCS 00513aTENbHBIM yCJIOBUEM
JIONyCKa CTyAeHTa K dk3aMeHy. [loaroToBka ordera TpeOyeT OT aclMpaHTa MPOSBICHUE TaKHX KadecTB, KaK CIIOCOOHOCTh K
aHanu3y, 0000IIEHUIO, CUCTEMAaTH3alM yueOHOro Matepuana. OTueT NpecTaBIseTCs IPenoaBaTelio Ha IPOBEPKY MO0 B KOHIIE
TEKYIIEro 3aHsTHsL, JINOO He TOo3/IHee, YeM 3a 7 THel Jo Havasa SK3aMeHAI[HIOHHON CEeCCHM.

3amuTa OTYETA MPOXOAMT B (opMe COOECEOBaHUS — CPEACTBO KOHTPOJS Ha IPAKTUYECKOM 3aHATUM, OPraHM30BAHHOE KaK
crienuanbHas Oecela TMpenoaBaTelst ¢ OOYJAIOIIMMCS Ha TEMBI, CBSI3aHHBIE C W3y4aeMOH IHCIMIUIMHOW, W, PACCUYMTAHHOE HA
BBISICHEHHE 00beMa 3HaHUI 00yJaroIerocs Mo ONpeesIeHHOH TeMe.

OT4erT Mo MpakTHIeCKO paboTe TOIDKEH COIepIKaTh:

1.Ha3Banue 1abopaTopHOii paboThL.

2.1ens.

3.060pynoBanue, MaTepHaIbl, PEaKTHBEL

4 MetoamKa IpoBe/ICHHUS IKCIICPUMEHTA.

5.Ilomy4eHHble pe3ynbTaThl U MX MaTeMaTHdeckast 00paboTka.

6.3axITFOUeHIE 110 TIOTYIEHHBIM Pe3yIIbTaTaM.

MCTOJII/I'{GCKI/IG PCKOMEHIAAIUH 110 TMTOATOTOBKE K KAHAUAATCKOMY 3K3aMEHY

OpraHu3zanys 1 IpoBeJeHNe KaHIUIATCKUX 3k3aMeHoB B Cypl'Y pernameHTHpyeTCs ClelyIONUMH JOKYMEHTaMU:

— Ilocranosnenuem IlpaButenscrBa Poccuiickoit ®enepaunu ot 24.09.2013 r. Ne842 «O mnopsiake NPUCYKIEHUU YUEHBIX
CTCIICHEH»,

— Ilpuxasom MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepannn ot 28.03.2014 1. Ne247 «Ilopsaok NpHUKperieHus
JIML U1 CAavi KaHAUAATCKHUX O9K3aMCHOB, CAa4u KaHANJATCKHUX 5K3aMCHOB U UX NIEPEUYCHBY,

= CTO-2.12.11 «Ilopsnok npoBeaeHUs KAaHIUIATCKUX SK3aMEHOBY.

Kanmunarckue sx3aMeHb! SIBISIOTCS (GOpMOil MPOMEKYTOYHOM aTTeCTallMy aCIIMPAHTOB, UX clada o0s3aTenbHa IS IPUCYKICHUS
YUEHOH CTENeHU KaHIU/1aTa HayK.

[enp KaHAMIATCKOTO K3aMEHa 110 HAYYHOM crierraibHocTh 1.5.2. buodusnka cocTout B mpoBepKe NPUOOPETEHHBIX aCTIUPAHTAMH,
KacaroluXcsi BaXHEHIIMX mpoOieM pa3BUTUS OMOJOTMYECKONW HayKd. DK3aMEH TakKKe CTaBUT LENbl0 YCTAaHOBUTH INIyOUHY
npodeccHoHaNbHBIX 3HAHUM COHMCKATeNs YYCHOH CTeleHW KaHAWAATa XUMHYECKHX HayK, yPOBEHb MOATOTOBIEHHOCTH K
CaMOCTOATEIbHON Hay4HO-UCCIIEA0BATENbCKOM paboTe.

K sK3aMeHy JOIMyCKalOTCS aCIUPAHTHI M COUCKATEINH, He UMEIOIIHE 3310JDKCHHOCTH 110 TUCHUIUIMHAM Y4eOHOTO ITaHa HA MOMEHT
ca4yM HK3aMeHa.

AcTnpaHT, He CAABIINI KaHIUIATCKUH K3aMeH 110 CTIeIUAILHOCTH, HE CUUTACTCS 3aBEPIIMBIINM 00YUEHHE B aCIIUPAHTYpE.
OK3aMeH [0 CIELUAIbHOCTU BKIIOUAET 0OCYXJEHUE TEOPETUUECKUAX BOIPOCOB U cOOECEeJOBAHUE 110 TeMe AUcCepTaluu (TpeTuit
BOIPOC) B COOTBETCTBHH C MTPOrPAMMOi KaHAWIATCKOTO 3K3aMEHa, YTBEpPKAEHHOU npopekTopom o YMP Cypl'V,.




Jlis ycrenHo# cjauu 9K3aMeHa aclMpaHTy HE0OXOIMMO BBIIIOJIHUTH HECKOJIBKO TPEOOBaHHIMA:
1) peryaspHO moceniaTh ayJUTOPHBIC 3aHITH 10 AUCUUIUIMHE; IPOIYCK 3aHATHI HE TOMyCKaeTCst 0€3 YBaXKUTEIbHON PHUUYHHGI,
2) B cilydae MpOIYCKAa 3aHSTUs ACMUPAHT JOJDKEH OBITh TOTOB OTBETUTH HA SK3aMEHE HA BOIPOCHI IPENOABATENsl, B3SThIE M3

MPOIYILIEHHOM TEMBI;
3) acmupaHT JOJDKSH TOYHO B CPOK COaBaTh MMHCHMEHHBIC PA0OTHI Ha IIPOBEPKY U K CIIEAYIOIIEMY 3aHATHIO YIOCTOBEPUTHCS, YTO

OHH 3a4TEHBI;
4) TOTOBSICH K OYEPEIHOMY 3aHSITHIO 110 JAUCLHILUIIHE, aCIUPAHT IOJDKCH MPOYHUTATH COOTBETCTBYIOIIHE PA3Cibl B yIeOHHUKAX,
Y4eOHBIX HOCOOMSX, MOHOTpauix M Ip., PEKOMEHJOBAaHHBIX NpEINOJaBaTelieM B IPOrpaMMe TUCLHUIUIMHBI, U OBITh TOTOBBIM

MPOJEMOHCTPUPOBATEH CBOHM 3HAHUS; KXKI0€ yJacTHE aClIUpaHTa B 00CYKACHHN MaTepraja Ha IPAKTHIECKHUX 3aHATHAX OTMEYACTCS
MIPernojaBaTesieM U yYUTHIBACTCS IIPH OTBETE HA SK3aMEHe.




