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1. HEJIX OCBOEHUSA JUCIHHAITIINHBI

1.1 |Lenplo OUCUMIUIAHBI SBISETCS TIyOOKas CHEHAIM3UPOBAHHAS MOJTOTOBKA B BHIOPAHHOM HAIpaBICHUH, BIaJCHUS
HaBBIKAMHU COBPEMEHHBIX METOJOB HCCIEeNOBaHMs; GopMHUpOBaHUE Y 0OydJalOMMXCs YMEHHE HaXOAWUTh U aHAIM3HPOBAThH
COBPEMCHHYIO Hay4yHyl0 uWHpopManuio B oOmactu Ouopusuku; (HOPMHUPOBaHHE W COBEPIICHCTBOBAHHE HABHIKOB
CaMOCTOSTEIIbHOM HAYYHO-HUCCIICA0BATEIbCKOM pabOTHI.

JIMcIMIUTMHA HAMpaBJieHa Ha MOJATOTOBKY K cllaue KaHJUJaTCKOTro dK3aMeHa [0 HayJIHOM crenuanbHoctH 1.5.2. Bruodusnka.
2. MECTO JUCHUIIIUHBI B CTPYKTYPE OOII

2.1 |[penmecTBYIOIMME 1151 U3yYeHUs] AUCUMILUIMHBI SIBISIOTCS:

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

2.1.2 |pe3ynbTaThl HAyYHOH (HAYYHO-HCCIIEIOBATENBCKOM) ICATEILHOCTH aCIMPAHTOB, HAMIPABICHHOW HA TIOATOTOBKY
JIICCEePTAINU K 3aIIUTE;

2.1.3 |pe3ynbTaThl HAYYHOH (HAYYHO-HCCICIOBATENBCKOMN) IEATEIbHOCTH ACTUPAHTOB, HAMIPABJICHHONW Ha MOATOTOBKY
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 Hay4HOM (HAy4HO-HMCCIIEIOBATENHCKOM) NeITENFHOCTH acIMPaHTOB, HANIPaBJISHHOHN Ha MOJATOTOBKY AMCCEPTAINH K

3aIIHTE;
2.2.3 |B Hay4HOI (HAy4HO-HCCIIEIOBATEIHCKOM) NEITSILHOCTH aCIUPAHTOB, HANIPABICHHOMN Ha MOJATOTOBKY MyOIHKAIH;
2.2.4 |mpu MpOXOXICHUH HAYYHO-HUCCISI0BATENbCKON MPAKTHKH;
2.2.5 |npu npox0XkISHUH UTOTOBO# aTTECTAIINH.

3. PE3YJIBTATE OCBOEHUS JUCIUIIJINHBI (MO Y JIS)

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI Oﬁy‘laloll_ll/lﬁcﬂ JOJIZKCH

3.1 |[3nats:
3.1.1 |reopeTmueckie OCHOBBI, COBPEMEHHEIE TPOOIEMBI U JOCTIDKECHHS OHO(PU3NKY;
3.1.2 [3aKOHBI AETEPMUHHUCTCKO-CTOXACTHYECKOTO MOIX0/a U METO/Ibl pacyeTa JUlsl OIMCAaHMsI CI0KHBIX (Complexity) meanko-
OGuoJI0rnUecKux mpoueccoB U 00bekToB ¢ nozunuit TXC;
3.1.3 |Meroxs! OnMCaHUsI HEPABHOBECHBIX MIPOLIECCOB HA OCHOBE CTATUCTUUECKON (U3UKU (KHHETHYECKUE MOJEIIH,
3aKOHOMEPHOCTH TIEPEX0/ia B COCTOSIHHE PaBHOBECHS).
3.2 |Ymerts:
3.2.1 |reHepHpOBaTH HOBBIC HIEH IIPH PEIICHAH HCCIIEA0BATEILCKUX U MPAKTHYECKUX 33]a4 B 007aCTH OHO(PU3NKH, B TOM YHCIIE B
MEXIUCLIUIIIMHAPHBIX 001acTaX;
3.2.2  |caMOCTOSTENIbHO OCYILECTBISTh HAYYHO-HCCIIEA0BATEIbCKYIO IEATEILHOCTh B COOTBETCTBYIOIIEH MTPOeCCHOHANBHON
00I1acTH, -KPUTHIECKH aHATU3UPOBAThH U OLICHUBATH COBPEMEHHBIE HayJHbIE JOCTIDKEHHS B 0011aCTH OHO(DI3HKY;
3.2.3 |BBIMONHATH pacyeT U MOCTPOCHUE MATPHUIl MEKATTPAKTOPHBIX PACCTOSHHUM JUIS Pa3HBIX TPYII (TI0 TIOJY MK BO3PACTY)
HaceJIeHUs (IPYIIBI CIIOPTCMEHOB, TPYIIIBI B YCIOBUSX CAHOT€HE3a U IATOTeHE3a);
3.2.4 |mpOBOAUTH aHAIN3 MOJIYYCHHBIX YKCIICPUMEHTANBHBIX JaHHBIX, & TAKXKe AeNaTh KaUeCTBEHHBIC BHIBOJBI O COCTOSHHU
pa3IMYHBIX (DYHKIHOHAIBHBIX CHCTEM OpraHN3Ma YeJIOBeKa C yUeTOM BO3PACTHBIX M MOJOBBIX PA3IIHUHIL.
3.3 |Biaagers:
3.3.1 |coBpeMEHHBIMH METOIAMH HUCCIEIOBaHUS U HHPOPMALMOHHO-KOMMYHHUKAIMOHHBIMU TEXHOJIOTHSIMH B 00J1aCTH
61o(U3UKY U CHHEPTeTHKH OHOCHCTEM;
3.3.2 |HaBBIKAMH HCMOJIB30BAHUS HHPOPMATUBHBIX HEHPODU3HONOTHIECKUX MTOKa3aTeNIeH CEHCOPHBIX PEaKIMii, BHUMAHHS,
HaMSATH U PEYH IJIs -CBOCBPEMEHHON peaOIIIHTalliHT;
3.3.3 |Meromamu MOEeHTH(UKAIIMN CTAIIHOHAPHBIX PEKUMOB U pacdeTa CKOPOCTH 3BOIIOIUN OHOCHCTEM B ()a30BOM IIPOCTPAHCTBE
cocrosnuii (PIIC).
4. CTPYKTYPA U COAEP)KAHUME JUCHUIIJIMHBI (MOYJIS)
Kon HaunmenoBaHnue pa3jesioB U TeM Kypc Yacos JlutepaTtypa IIpumeyanune
3aHATHS /BUA 3aHATHS/
Paznen 1.
1.1 MonekynsipHas 6Mopu3rKa 4 2 JI1.1J11.2 J11.3 J11.4 J11.5 J11.6 JI1.7
/Tex/ J2.1 J12.2 2.3 JI2.4 J12.5 J12.6
013233 324 3526 57
1.2 MonexynsipHas 6uopu3rKa 4 4 JI1.1 J11.2 J11.3 JI1.4 J11.5 J11.6 JI1.7
Mp/ JI2.1J12.2 J12.3 J12.4 J12.5 J12.6
013233 324 3526 57
1.3 MonekynsipHast OnopH3rKa 4 6 JI1.1 J11.2 J11.3 J11.4 J11.5 J11.6 JI1.7
/Cp/ J2.1J12.2J12.3 J12.4 J12.5 J12.6
01322 33 54 35 26 57




14 OHTPONUIHBII MOJIX0/ B OLIEHKE JI1.1 JI1.2 J11.3 JI1.4 JI1.5 JI1.6 JIL.7
napamMeTpoB OMOCUCTEM 2171227123 J12.4 712.5 J12.6
/Tex/ 5192 93 D4 95 D6 37

15 OHTPONUIAHBIH MMOJIX0/ B OLIEHKE JI1.1 J11.2 J11.3 JI1.4 J11.5 J11.6 JIL1.7
napamMeTpoB OMOCHUCTEM J12.1J12.2 J12.3 J12.4 J12.5 J12.6
Mp/ D132 23 54 35 26 37

1.6 OHTPONUIAHBII MMOJIXO/I B OLICHKE JI1.1 J11.2 J11.3 JI1.4 J11.5 J11.6 JI1.7
rapamMeTpoB OMOCHUCTEM J2.1J12.2J12.3 J12.4 J12.5 J12.6
/Cp/ 919233 24 35 96 37

1.7 buogusuka KIeTOYHBIX IPOLECCOB JI1.1J11.2 J11.3 JI1.4 JI1.5 JI1.6 JI1.7
/JIex/ JI2.1J12.2 J12.3 J12.4 J12.5 J12.6

3192 93 94 35 D6 37

1.8 buogusuka KIeTOYHBIX IPOLECCOB JI1.1J11.2 J11.3 JI1.4 JI1.5 JI1.6 JI1.7

Mp/ 2.1 712.2 12.3 JI2.4 J12.5 J12.6
D1 92 B3 54 B5 136 D7

1.9 Buodusnka KIeTOUHBIX MTPOIECCOB JI1.1 J11.2 J11.3 JI1.4 J11.5 J11.6 JI1.7

/Cp/ JI2.1J12.2 J12.3 J12.4 J12.5 J12.6
3192 93 94 95 D6 37

1.10 Beenenne B 6M0GH3UKY CIOKHBIX JI1.1J11.2 J11.3 JI1.4 J11.5 JI1.6 JI1.7
cucteM. CII0KHBIE TTPOLIECCHI B J2.1J12.2 J12.3 J12.4 J12.5 J12.6
npupoe /JTex/ 5192 93 D4 95 D6 37

111 Beenenne B 6M0GH3UKY CTOKHBIX JI1.1J11.2 J11.3 JI1.4 J11.5 JI1.6 JI1.7
cucteM. CII0KHBIE TTPOLIECCHI B J2.1J12.2 J12.3 J12.4 J12.5 J12.6

112 Beenenne B 6M0GH3UKY CIOKHBIX JI1.1J11.2 J11.3 JI1.4 J11.5 JI1.6 JI1.7
cucteM. CII0KHBIE TTPOLIECCHI B JI2.1 J12.2 J12.3 J12.4 J12.5 J12.6

1.13 I'paHuIBl CTOXACTHKH U JI1.1 J11.2 J11.3 JI1.4 JI1.5 J11.6 JI1.7
BO3MOKHOCTH OIIMCaHUs Xa0ca B J12.1 J12.2 J12.3 J12.4 J12.5 J12.6
MeE/INKO- GHOIOTHYECKHX CHCTEMAX 313233343536 57
Jlex/

1.14 I'panue! croxacTuku u JI1.1 J11.2 JI1.3 JI1.4 JI1.5 J11.6 J11.7
BO3MOXHOCTH OITHUCAHUS Xa0ca B JI2.1 J12.2 J12.3 J12.4 J12.5 J12.6
MEJNKO- OUOTOTHYECKHX CHCTEMAaX 9192333435036 57
Mp/

1.15 I'panuIe cTOXaCTHKY U JI1.1 J11.2 J11.3 JI1.4 JI1.5 J11.6 JI1.7
BO3MOKHOCTH OIMCaHUs Xa0ca B JI2.1 J12.2 J12.3 J12.4 J12.5 J12.6
MEIMKO- OMOJIOrHYECKUX CHCTEMAX 913233543596 57
/Cp/

1.16 OCHOBHBIE TTOHSTHS U METOJIbI JI1.1 J11.2 J11.3 JI1.4 J11.5 J11.6 JI1.7
TEOPHUH Xa0Ca-CaMOOPTaHH3aAIIHH J2.1J12.2J12.3 J12.4 J12.5 J12.6
(TXC) /Jlex/ 9192 93 34 95 76 37

1.17 OCHOBHBIE TTOHITHS U METOJIBI JI1.1 J11.2 J11.3 JI1.4 J11.5 J11.6 JI1.7
TEOPUH Xa0Ca-CaMOOPraHU3aLNH JI2.1J12.2J12.3 J12.4 J12.5 J12.6
(TXC) Mp/ D152 33324 3556 D7

1.18 OCHOBHEBIC TTOHSTHS U METOJIBI JI1.1 J11.2 J11.3 JI1.4 JI11.5 J11.6 JI1.7
TEOPHH Xa0Ca-CaMOOPraHU3ALNH JI2.1J12.2 12.3 J12.4 J12.5 J12.6
(TXC) /Cp/ 5192 93 D4 95 D6 37

1.19 DBOITIOIHS TOHATHS ToMeocTa3a. OT JI1.1J11.2 J11.3 J11.4 J11.5 J11.6 JI1.7
JeTepMHUHU3Ma K CTOXAaCTHUKE U JI2.1J12.2 J12.3 J12.4 J12.5 J12.6
Xaocy- caMoopranu3anuy /Jlex/ 913523354 55 56 37

1.20 DBOITIOIHS TOHATHS ToMeocTa3a. OT JI1.1J11.2 J11.3 J11.4 J11.5 J11.6 JI1.7
JIETEPMHUHU3MA K CTOXAaCTHKE U JI2.1 J12.2 J12.3 J12.4 J12.5 J12.6
xaocy- camooprarmsanus /Ip/ 913523354 55 56 37

1.21 DBOIIIOIMS TTOHATHS ToMeocTasa. OT JI1.1J11.2 J11.3 JI1.4 J11.5 J11.6 JI1.7
JETePMHUHU3Ma K CTOXaCTHUKE U J2.1J12.2 12.3 J12.4 J12.5 J12.6
xaocy- camooprasuzanuu /Cp/ 9132 33 54 55 36 37

1.22 T'unore3a H.A. bepHireiina o JI1.1J11.2 J11.3 JI1.4 J11.5 JI1.6 JI1.7
«THOBTOPEHUU 0€3 MOBTOPSHHUI» U JI2.1J12.2 J12.3 J12.4 J12.5 J12.6
complexity W. Weaver 913233343556 57
/JIex/

1.23 I'nmnoresa H.A. Bepumreiina o JI1.1J11.2 J11.3 J11.4 JI1.5 JI1.6 JI1.7
«THOBTOPEHUU 0€3 MOBTOPEHHUI» U JI2.1J12.2 J12.3 J12.4 J12.5 J12.6
complexity W. Weaver 913233343556 57
Mp/

1.24 I'mnoresa H.A. bepHiureiina o JI1.1 JI1.2 J11.3 JI1.4 JI1.5 JI1.6 JIL.7

«TOBTOPEHHH 0€3 MOBTOPEHHI» 1
complexity W. Weaver
/Cp/

J2.1J12.2J12.3 J12.4 J12.5 J12.6
013233 324 3526 57




1.25 /KonTtp.pab./ 4 0 JI1.1 J11.2 JI1.3 JI1.4 JI1.5 JI1.6 JI1.7 3amanue s
JI2.1J12.2 J12.3 J12.4 J12.5 J12.6 KOHTPOJIbHOM
D1 32 3354 35 26 57 paboThI
1.26 /Dx3amen/ 4 36 JI1.1J11.2 J11.3 JI1.4 JI1.5 JI1.6 JI1.7 Bomnpocs! st
JI2.1J12.2 J12.3 J12.4 J12.5 J12.6 MOJITOTOBKH K
D152 23 54 55 D6 D7 KaHIUJaTCKOMY
SK3aMeHy

5. OIEHOYHBIE CPEJICTBA

5.1. KoHTpo/IbHBIE BONIPOCHI H 3a/1aHNS

HpOBe}.IeHl/le TEKYIIEro KOHTPOJIA yCIIEBa€MOCTH

Tema 1. MonexynsapHas 6uodusuka

Bomnpocs! 11 ycTHOTO 0ompoca:

1. Jlaiite onpenenenue Ouohusuky kak Hayku. Llenu, 3aqauu ¥ CTpykTypa OHoGbH3UKY.

2.HazoBuTe 0CHOBHBIE pa3zeibl OMO(QU3NKH, KPATKO UX OXapaKTepH3yHTe.

3.Metononornueckue BOIPOCH MOJICKYIAPHOI OHODH3NKHL

4. MexnpeqMeTHbIe CBS3U OMODHU3UKN ¢ MEIUKO-OHOIOTMIECKIMU H KIMHUIECKUMH JUCIUTUTHHAMH.

5.Yto0 siBasteTca MOHOMepoM Oenka? Kakumu cBA3AMU NOAJICP)KUBAETCS IIEPBUYHASI CTPYKTYpa Oenka?

6. B ueM cocToNT MEXaHU3M JICHCTBHS BOJBI HA CTPYKTYpPY OHOMOJIEKyY?

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

8. dyHk1MU OGHOJIOrHYeckux MeMOpaH. Mojienu OHOIOTHYECKIX MeMOpaH.

9. HckyccTBeHHbIE MeMOpPaHbI U UX 3HAUCHUE B MEUIIIHE.

10. YpaBuenus audQy3un, KOHCTaHTa MPOHUIAeMOCTH. Tunbl Aud Gy3uid.

11. IIpoHutaeMoCcTbh OGHOIOTUUECKUX MEMOpPaH /I HOHOB.

12. TToHsATHE O TOTYNPOHUIIAEMOCTH, CEJICKTUBHOCTH U HecTelu(pUIHOCTH OHOMeMOpaH.

13. Turore3a 0 HATpUEBOM Hacoce.

TIpakTudeckas padota: «MomekyisipHast OHOPHU3HKAY.

3agaHue U1 CaMOCTOSITENIbHOM paboThI:

1. Yro npencraBnset co00i ueTBepTHYHAS CTPYKTypa Oenka? Uem arperartsl (acconuaThl) OeKa OTIHYAIOTCS OT YeTBEPTHUHOM
CTPYKTYpHI?

2. OnuiMTe BTOPUYHYIO CTPYKTYpY Oenka. KTo BepBbie HcclieioBall BTOPUYHYIO CTPYKTYpY Oenka?

3. OxapakTepusyiiTe TUIBI BTOPUYHOHN CTPYKTYpHI Oenka. KakuMu cBsI3sIMU OHA IOAJEPKUBAETCs?

4. OnummTe MeXaHu3M BOSHUKHOBEHUS BOJOPOAHON CBSI3M U BaH/IEPBaaIbCOBBIX B3aUMOAEHCTBUNA. UeMy paBHa JJIMHA U SHEPTUS
3TUX CBSA3EH?

5. OxapakTepu3yiTe TpeTHIHYIO CTPYKTYpY Oenka. Uto mpeacrasisier coboit nomeH? Yem noMeHHas CTPYKTYpa OTIHYAeTCs OT
4ETBEPTUYHOU CTPYKTYpBI?

6. Uto sBIII€TCS MOHOMEPOM HYKJICHHOBOW KHCIOTHI? KakuMu CBA3SMH MTOJIEP/KUBACTCS IEPBUYHASL CTPYKTYpPaA HYKIEHHOBBIX
KHCJIOT?

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

8. OnummTe MeXaHU3M BOSHUKHOBEHUS THAPO(OOHBIX B3aUMOISHCTBHH.

9. IlpoucxoxxaeHue E-MOTEHNMANIa U XapaKTePUCTUKA OCHOBHBIX I1apaMeTPOB, ONPEACIIAIONINX €r0 BEINUUHY.
10. [TaccuBHBIE 2TIEKTPUUECKHE ABJICHUSA B OMOCTPYKTYypax.

11. Tuns! nonsgpusanuu. 30HbI AUCTIEPCUH SIIEKTPUIECKUX TapaMEeTPOB OUOJIOTHUECKUX OOBEKTOB.

12. PaBHOBECHBII ANEKTPOXUMUIECKHIA TOTEHIIHAI.

13. PaBHOBecue /lonHaHa.

14. CBoOOHBIE PaMKAIBI TIPH LEMHBIX PEaKIUsIX OKUCICHUS JINIHIOB B MEMOpaHaX H APYTUX KIETOUYHBIX CTPYKTYpax.
15. O6pazoBaHue cBOOOAHBIX PAAUKAIOB B TKAHIX B HOPME U IIPU MATONOTHYECKUX TIPOIECCaX.

16. Ponb akTHBHBIX OPM KHCIIOpOJA.

17. EcTecTBeHHbIC aHTHOKCHAAHTHI TKAHEH M UX OMOJIOTHYECKAas! POJIb.

Tema 2. DHTPONUIHBIN TOAXO/]] B OLIEHKE ITapaMeTpoB OHOCHCTEM

Bomnpocs! 11t yctHOTO ompoca:

1.0cHOBHbIE MTOHATHS TEPMOIUHAMUKH.

2.IlepBoe Hauano TepMOAMHAMUKY. BTOpoe Havyano TepMOAMHAMHUKU. DHTPOIHSL.

3.Teopema U.P. Ilpuroxkuna. [Toctynarel I'. XakeHa.

4.BTopoii 3aKOH TePMOJAMHAMUKH AJIsl OTKPBITHIX ciucTeM. HeoOpaTnumocTs B OHocucTemMax.

5.IloHsATHE SHTPOITUY IS )KUBBIX CUCTEM.

6.ITepBoe u BTOpoe Hayaao TEPMOJMHAMUKH AJIS dKUBBIX CHCTEM.

7.CTaTUCTUYECKUI CMBICII SHTPOIHH.

8.KOJ’[H“IGCTBCHHBIG XapaKTCPUCTUKHN XaOTHICCKUX CUTHAJIOB B 6I/IOCI/ICTCMaX

9.Teopema [IpurokiHa B U3y4E€HHU CTALIMOHAPHBIX COCTOSHUM

10.M3MeHeHue SHTPONUH B OTKPHITHIX cucteMax. Iloctynar [Ipuroxxuna.

11.I'oMeocTaTHYECKUE CUCTEMBL HE MOTYT ONUCHIBATHCS CTOXACTUUECKU MM I€TEPMUHUPOBAHHBIM Xa0COM?
[MpakTudeckas pabora: « DHTPONMUIHHBIHN MOIXO/ B OLIEHKE MApaMETPOB OHOCHCTEM.

3agaHus A1 CAaMOCTOATEIbHON paboThI:

1.YTo Takoe NpoCTPaHCTBO COCTOSIHUIA U (Pa30BbIN OPTPET CHCTEMBbI?

2.IloueMy n3MEHEHHE JBUTATEIBHbIX IATTEPHOB ABIKEHHS OTHOCST K CAMOOPTaHU3YIOIUMCS IIporieccam?
3.KonmuecTBeHHbIE XapaKTEPUCTUKN XaOTHUECKUX CUTHAJIOB B OMOCHCTEMaX.

4.B 4em oTauyue c1ab0 HEPABHOBECHBIX U CUJIbHO HEPAaBHOBECHBIX YCIOBUM?

5.BTopoii 3aK0H TepMOAUHAMUKH JUI OTKPHITHIX cucTeM. HeoOpaTumocTs B Ouocuctemax. Pacuer sntponuu Illennona na OBM.
KontposbHas paboTta (TecTHpOBaHKE) IO TeMe « DHTPOIMUHBIN TOAXO0J B OILICHKE TTapaMeTPOB OHOCHCTEMY

1. DuTponus — ¢pusnyecKas BeIUUUHA.

a) OHA UMEET CMbICH AJIs1 PU3UUECKUX CUCTEM;




6) ee MOxxHO HabMOAaTh U GoTorpadupoBaTh;

B) €€ MOXKHO U3MEPATh U BHIYUCIISTH;
) OHa XapaKTepHU3yeT MPEeBpaIleHHE SHEPTUH.

2. 2-e Ha4YaJI0 TePMOJAUHAMUKH:

a) He IPUMEHUMO K TU(Py3un

6) paboraer B Teopeme HepHuera

B) IpuMeHHMa K i dy3un Ha MeMOpaHe

3. Tepmoaunamuka [Ipuroxxuna tpe6yet mpu 3omonuu CTT:

a) MakcuMyMma SHTporuu E

6) U3MeHeHre CKOpoCTH TpHupocTa suTpormu P=dE/dt

B) HemsmenHoctu P=dE/dt

4. IlepBoe Ha49aI0 TEPMOJMHAMUKH YTBEPXKIAET, UTO ...

a) BHYTPEHHSIS DHEPT U 3aMKHYTON CUCTEMbI U3MEHSIETCS 32 CYET COOOIICHHS el KOMIECTBa TEILUIOTHI U COBEPILCHUS HAJl Heil
paboThI,

0) KOJIMYECTBO MO/IBEACHHOM K CHCTEME TEIUIOTHI TPATUTCS HA YBEIMYCHUE €€ BHYTPCHHEH SHEPT UM,
B) MEXaHUYECKasl JHEPTUsl 3aMKHYTOH CHCTEMBI HE M3MEHSETCST;

T) SHEeprHs He Mc4e3aeT U He BO3HHUKACT, a IEPEXOJUT OT OJHOTO TeJla K IPYyroMy U U3 OJHOTO BHJA B IPYTOM.
5. Bo Bropoii nonoBrHe XX Beka B HAYYHOM MHPOBO33PEHHUH MOSBUIIACH HJIESl cCaMOOpraHu3aiuu marepuu. Oomrue
3aKOHOMEPHOCTH CaMOOPraHU3aluy U3yqaloT . ..

a) paBHOBECHAas TEPMOIMHAMHUKA;

0) HepaBHOBECHAsI TEPMOAMHAMHUKA;

B) XUMHYECKasi KHHETHKA;

T) CUHEpreTHKa.

6. 2-i 3aKOH TepMOANHAMUKHU TPEOYET JJIsl SHTPOITHH S:

a) 4To0BI S_—Mmax

6) muaumyma P=ds/dt

B) MUHUMYyMa S

7. Teopema I'nencnopda-TIpuroxkuna Tpedyer:

a) Min >HTpOIHN

6) muarmyma P=ds/dt

B) MakcuMyma P=ds/dt

8. DHTpomuUs B OHocHCTEMaX:

a) Hy)XKHa JJIsl aHAJIM3a INHAMUKH

0) HyXHa JUId pacyeTa yCTOWYHBOCTH

B) /TSI BBISIBJICHHSI CTAI[HOHAPHOCTH

9. C noMOMIBIO SHTPOIIMHU MBI:

a) uaeHTHGUIUpYyeM 0COOEHHOCTH OHOCHUCTEM

0) BeisiBIsieM u3Mmenenus B CTT

B) y3HaeM 00 ycroitunBoctu CTT

10. Buemnue Bo3MyLIeHUS:

a) MMeHsIIoT mapameTpsl KA

0) u3MeHsI0T napameTpsl HyHKumMi pacnpenenerns f(x)

B) HAPYIIAIOT 3HAYEHUS SHTponuH E

11..B mpouecce KpUCTAIUTU3ALUH BEIECTBA U3 pacIliaBa YHTPOIIHUS

a) He M3MeHsIeTCs; 0) YBETMUUBALCTCS; B) YMEHbBIIACTCS,

T). CHa4aja yBEJIMUUBACTCS, A 3aT€M YMEHBILIAETCSL.

12. JIrobast 3aMKHYTast CHCTEMa B COOTBETCTBHAH CO BTOPHIM HAYAJIOM TEPMOJAMHAMUKH ...
a) pa3BUBAETCS IBOJIONMOHHBIM IIyT€M OT XaOTHYECKOTO COCTOSHHSA K YHOPSI0UEHHOMY;
0) HE UMEEeT CBOETO COCTOSIHUS,

B) Pa3BUBAETCS Yepe3 MOCICIOBATENEHOCTE CKaYKOB;

T) IPUXOAUT B COCTOSIHHE XaOTHIECKOTO PABHOBECHSI.

13. buonoTeHnyatbl BO3HUKAIOT:

a) IpY BO3HUKHOBEHUH I'PaIMCHTOB KOHLICHTPAIINI

6) nmpu nuddysun

B) 3a CYET JHEPTUH U3BHE

14. B npornecce cydaumManuu ioja (epexo/] U3 TBEpAO0ro COCTOSHUS B Ta3000pa3HOe) SHTPOMHS ...
a) Bo3pacTaeT; 0) He U3MEHSETCS; B) YMEHBIIIAETCS;

T') CHayaJla YBeJIMYHBACTCS, a 3aTEM YMEHBILIACTCSL.

15. Ipu 5K30TepMHYECKUX PEAKLHSIX YHEPTHS BBIICISIETCS 32 CUET........

a) YCIIOKHEHHS CTPYKTYPBI MOJICKYIT;

6) ynpolueHue CTpyKTypbl MOJIEKYJL;

B) YBEJIMYECHHE CYMMapHOIl SHEPIHHU CBS3U aTOMOB B KOHEYHBIX MOJICKYJIaX;

I') YMCHBILICHUE CyMMapHOW SHEPTUH CBSA3M ATOMOB B KOHEUHBIX MOJICKYJIAX;

1) YMCHBIIICHHSI MACChl KOHEYHBIX MOJICKYJT B CDABHEHUH C HCXOTHBIMHU.

Tema 3. Brogusuka KIETOYHBIX MPOLECCOB

Bomnpocs! 11 yctHOro omnpoca:
®duznyeckre BONPOCH CTPOEHHS M HYHKIIMOHUPOBAHUS MEMOpPaH.
TpaHCIOPT BelecTB uepe3 MeMOpaHbl. [1acCHBHBINH TPAHCTIOPT.

IIpocras u obneruennas aupQy3us. MaTemaTHuecKkoe ONMCaHUEe MTACCUBHOTO TPAHCIIOPTA.
AKTHBHBIH TPaHCIIOPT HOHOB.
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5.  MexaHH3M aKTHBHOTO TPAHCHOPTA HA MPUMEPE HATPHUI-KaTMEBOr0 HACOCA.
6. MemOpaHHbBIC OTCHIIMAIIBI K UX HOHHASI TPUPOJA.
7. Tlorenuman nokos. [Torennuan neiicrus. YpasHenune Hepuera.
8. VYpasuenue I'onpamana-XomxkuHa-Karia aist MeMOpPaHHOTO MOTEHIHANA.
9. MexaHu3M reHepalnu MOTeHIMAaa JCHCTBUSL.
10. PacnpocTpaHeHHe MOTEHIINATA ASHCTBIS IO MUSITHHOBBIM M O€3MUEITHHOBBIM HEPBHBIM BOJIOKHAM.
11. MexaHHNYeCKHe CBOMCTBA )KUBBIX TKaHEH.
12. MexaHHYECKHE CBOMCTBA KUAKOCTH.
13. MexaHu4yecKre CBOMCTBA TBEPBIX TEIl.
14. TapMmoHuueckue KonedaHus.
15. 3aryxarorue KoneOaHusl.
16. BoJsHOBBIC M KBaHTOBBIC CBOMCTBa cBeTa. 3akoH Amrmepa. Cua JlopeHria.
17. 3akoH OTpa)XeHUs U MPEIIOMJICHHUS CBETa.
18. T';ma3 kak HEeHTPUPOBAHHAS ONTHYECKAs CUCTEMA.
19. Ctpoenue cBeTONPOBOALIETo anmapara riasa. Onruueckue GyHkuun. [Ipenomisronas cuia riasa.
20. TIoHsTHS pacCTOSIHUE HAMITYYIIETO 3PEHHs, OJIVIKHSIS TOUKA I1a3a, Yroll 3pSHHUsI.
21. HenocTaTKu ONITHYECKON CHCTEMBI I71a3a 4elI0oBeKa M MX KOMIICHCAIHSI.
22. ®oTtonpeBpalleHus POJONICHHA U UX POJIb B 3PUTENBHOMN PELICTIIIUH.
Ipakrryeckas padota: «bruodH3uKa KIETOUHBIX IPOIIECCOBY.
3anaHus 171 IPAKTUYECKOH paboThI:
1. Onpexenenue 3JIEKTPOEMKOCTs OHoMeMOpaH. OmnpeeneHne 3JIeKTPOEMKOCTH KOHACHCATOPOB. DKCIEPHMEHTAIBHOE
olpeieIeHHe JIEKTPOEMKOCTH Pa3IMUHbIX TeJl; IPOBEPKa 3aKOHOB MOCIIEI0BATEIBHOIO U apalIeIbHOTO COeIMHEHHUS
KOHJICHCATOPOB.
2. MonenupoBanue OHOAIEKTPUYECKON aKTUBHOCTH (DOPMAIILHOTO HEHpOHA.
3. CmogaenupoBats Ha DBM nuHAMHUKY H3MEHEHHUS MMOTEHITHATa Ha MeMOpane nipu E<h u E>h. M3ydenue BIussHUS TapaMeTPoOB
MoJienu (HeHpoHa) Ha TeHepaLuIo

. 3aaHus U1 CaMOCTOSITEIIbHON paboThI:

. aTh XapakTepUCTUKY MEMOpPaHHBIX OEIKOB. XapaKTepUCTHKA MEMOPAHHBIX JIUTHOB. TPaHCTIOPT MEKTPOIUTOB.
DnexkTpoxXxuMudeckuil moreHnuan. PasHoBecue JlonHaHa.

6. ITaccuBHbIii TpaHCTIOPT. [IBIKYIIHE CHIIBI IIEpeHOCAa HOHOB. DnekTpoauddy3snoHHoe ypaBHenue Hepaera-Ilnanka. YpaBHeHue
TonmpMaHa [UIs MOTEHIINATIA M HOHHOTO TOKA.

. AKTHBHBIH TPaHCIIOPT. DJIEKTPOTSHHBII TPAHCIIOPT HOHOB. SIBICHUE ONAPU3AIMU B MEMOpaHax

8. KonebarenpHble IpoLECcCH B OMOI0rUN. ABTOKOJIE0ATEIbHBIC IPOLIECCHL.

9. Kakum mapaMeTpoM XapakTepHu3yeTcsi ObICTpOTa 3aTyXaHHs KoJeOaHuid, 1 KaKue IPOLECCH B )KUBON MPUPOJIE UMEIOT
KoyieOaTeNbHbIN Xapakrep?

10.0cobeHHOCTH TPOCTPAHCTBEHHOW OpraHU3aliH OENKOB U HyKJIEHHOBBIX KUCIOT. Monenu GUOpHILIATOPHBIX U TIIOOYISPHBIX

6enkoB. KauecTBeHHast CTPYKTYpHast Teopust Oenka.

11.TTo xakuM pU3NUECKUM MapameTpaM KI1acCuPUIUPYIOTCS OMOMOTESHINANBI U KaKHe TPeOOBaHUS NPEIbIBISIOTCS K YCHIHTEISIM

OMOTIOTEHIIMAJIOB B 3TOi1 CBA3U?

12. JlaiiTe onpeaeneHne CIeAyIOIIM ITOHTHSIM:

. CKOPOCTh CBETa B BaKyyMe

. CKOPOCTB CBETa B Cpezie

. IOKa3aTellb NPEIOMIICHUS CPebl

. BOJITHOBAsI IIOBEPXHOCTh

. KOIT€pECHTHBIC HCTOYHHUKHU BOJIH

. TOMOIIEHTPHYECKHE TTYUKH Jydeit

. aCTUIMaTUYECKUE MyYKH JTyden

. TapaKCcUaJbHbIE Ty4YH

9. onTHueckas och

10. mostoc 3epkana

13. TIpomomkuTe BHICKa3bIBAHHE:

1. B panyxHO# 000JI04Ke IJ1a3a UMEETCs OTBEPCTHE - ...

2. B ceruarke riasza pacnosiokeHO OKOJIO ....MATOYEK H ... KOJIOOYeK.

3. 3o0paxeHne B pe3yabTaTe IPEIOMICHHUS ONTHYECKOW CHCTEMBI IJia3a MOoJTydaeTcs. . .

4. 3puTenbHBIA NUTMEHT POJOIICHH COCTOUT H3. ..

5. B aHanm3aTopax BBIIEISIOT CIETYIOMINE OTACNEL:. ..

14. [TaiiTe OTBETHI Ha CIIEYIOIINE BOMPOCHL:

1. Kakumu yapTpaMHKPOCKONHYECKUMU OCOOCHHOCTSIMU XapaKTepU3yIOTCs (GOTOPEIENTOPHBIE KIETKH CEeTYaTKH?

2. KaxoBsl cTpoenue 1 GyHKIMN 3pUTENFHOTO aHaIu3aTopa?

3. Kpatko omummre AeificTBIE MOCTOSHHOTO U MIEPEMEHHOTO TOKa Ha TKAHHW OPTaHM3M YeJIOBEKa M X HCIO0JIb30BaHHE B MEIUIIHHE.

15. aiiTe onpeesieHHEe CIEAYIOIINM TOHATHSIM:

1. HatypanbHbIi OKa3aTelb MOTJIONICHHS

2. OnTHyeckas IIOTHOCTh

3. MeMOpaHHBIi NOTEHIIAAI

4. Tunepnossipu3aus

5. JIuneiinpiid K03 GUIMEHT ocnabieHus

6. CrabuibHbIe spa

7

8

9

1
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TeMbl 10KIaJ0B C IPE3EHTALUEH:
1.CtpykTypa U pyHKIIMOHHPOBaHHE OHOJIOTHUECKUX MeMOpaH. MeMOpaHa Kak YHUBEPCAIbHbIM KOMIIOHEHT OHOJIOTUYECKUX
CHCTEM.
2.Pa3Butue npeacTaBiIeHuil 0 CTPYKTYPHOM OpraHu3anuyd MeMOpaH.
3.XapakTepucTrKa MeMOpaHHBIX OCJIKOB U MEMOPaHHBIX JIUITHIOB.
4.ITaccUBHBIH U aKTUBHBIN TPAHCHIOPT BEIIECTB Yepe3 OnoMeMOpaHsbL.
5.IIpoHHIIaEMOCTh U POBOIUMOCTH OHOJIOTHUECKUX MEMOpaH.
6.MonekynsapHble MEXaHU3MBbI TOJABHKHOCTH OEIKOBBIX KOMIIOHEHTOB COKPATHTEIBHOTO arapara MbIIII.
7. OYHKIIMOHUPOBAHUE TTONEPETHOIIOIOCATON MBIIIIIEI TT03BOHOYHBIX.
8.MonekynsipHbIe MEXaHU3MbI HEMBIIIEYHOM MOJBIKHOCTH.
9.buosnekTprvecKue SBICHUS B )KUBOM opraHu3Me. OCHOBBI KITaCCH(UKAUN ONOIIEKTPHIECKUX SBICHUH U METOABI UX
perucTpanum.
10.Perucrpanus 6uonorennuanos (bIT). [Torenuuan nokost. [Totenuunan aeictBus. Y papuenue HepHcra.
11.YpaBuenue I'onpamana-XomxkuHa-KaTna Juist MeMOpaHHOTO IIOTEHIMANIA.
12.PacnipocTpaHeHre NOTEHIIMAIA ICHCTBUS 110 MUCIMHOBBIM U O€3MHUEITMHOBBIM HEPBHBIM BOJIOKHAM.
13.KpoBb KaK HEHbIOTOHOBCKAS JKUAKOCTh. PEXXUMBI TEUCHUS KPOBH.
14.0OcHOBHBIE TEMOJMHAMUUECKHUE MTOKA3aTEH.
15.I1ynbcoBas BoJHA.
16.9ddexr domepa.
Tema 4. Beenenue B 0uo(hu3UKy ClOXKHBIX cucTeM. Cl0KHbIE IPOLECCH! B IPUPO/IE
Bomnpocs! uist ycTHOTO ormpoca:
1. IToHATHE CIOXKHBIX CUCTEM, HEONIPEJETICHHOCTU U HENPEICKa3yeMOCTH.
2. Ompenenenue, Ki1accHHUKALU U ONIMCAHUE TUHAMHUUECKHX CHCTEM
3. Camoopranuzanus B GU3MKO-XUMUYECKHUX cucTeMaX. CI0XKHOCTb B IJIAHETAPHOM U KOCMUYECKOM MaclITadax.
4. NMuccunatuBHble cucTeMbl. HeoOpatumMocTh U auccumnaiiys B GU3NKE, XUMUU U OUOJIOTHH.
5. QuccunaruBHas GyHkuus. JJuccunaTuBHble CTPYKTYphl. CTalMOHApHOE COCTOSHHUE.
6. HeonpeieieHHOCTh B OMOJIOTHYECKUX CHCTEMAX.
7.JleTepMUHU3M, CTOXACTUKA U Xaoca B OMOCUCTEMAX.
8.IToHsATHE YCTOWYNBOCTH M HEJIMHEHHOCTH OHOCHCTEM.
9.IloHsATHE AETEPMUHUPOBAHHOIO Xa0ca B OMocUCTEMaX.
10.CamoopraHu3yIOIIUICS Xa0C — GYHAaMEHT IMEPKEHTHOCTH OMOCUCTEM — OCOOBIH THIT Xaoca B IPHPO/IE.
11.BO3MOKHOCTH CTOXAaCTHYECKOH 00pabOTKH apaMeTPOB CHCTEM C XaOTUYECKOW AUHAMHKOM.
Tembl JOKIa0B C Mpe3eHTaINeH:
1.Onpenernenne u XxapakTepHbIe PH3HAKH CIIOYKHBIX CHCTEM.
2.CaMo0praHu3aiys 1 CJI0KHOCTb B OMOJIOTHYECKUX CUCTEMAX.
3. JleTepMUHHUCTCKUH, CTOXaCTHYECKUI M XaOTUUECKUHN MOXObI B OMTHCAHHU OHOCHCTEM.
4.ApceHan CTOXaCTUKH B U3YYEHHUHU CIIOXKHBIX CHCTEM.
5.BeposTHOCTHBIH XapakTep MeIUKO-OHOIOTHIECKUX IPOLIECCOB. DIEMEHTHI TEOPUH BEPOSITHOCTEH.
6.MartemMaTH4eCKHe OCHOBBI INI00AIbHON HECTAOUIBHOCTU OHOCHCTEM.
3agaHus 11 CAMOCTOSTEIEHON PadoTHI:
1. BBINOJIHUTH aHAJIN3 BIMSHUS CTATUCTHYECKON HArpy3KH MBILIIL HA ITapaMeTphbl SHTPOMHH AIIEKTPOMHOTPAMM.
2. OUeHUTh BO3MOXKHOCTH CTOXACTHKH M TEOPUH Xa0ca B 00pabOTKEe MHOTPaMM.
3. C,I[CJ'[aTb Ka4Y€CTBCHHBIC BBIBOJABI O HEBO3MOKHOCTH MCIIOJIB30BaHUS CTOXACTUYCCKOI'O IMOAX0Ja B OITMCAHU N 6I/IOMCX3HI/I‘{CCKI/IX
CHCTEM.
4. HanumuTte Bexyliee MECTO B HA0Ope OTIAMYUE (M MPOTUBOPEUUil) MEXIY JETEPMHHUCTCKO-CTOXaCTUIECKON MapaaurMon u
TEopHel Xaoca-caMOOpTraHH3aIH.
5. Kakumu cBoiicTBaMu o6ycn013neHa NpUHOUIIMAJIbHAsE HENIPEACKA3yEeMOCTb U HCIIOBTOPUMOCTD JUHAMUKHU MOBEACHUS CIIOKHBIX
JMHAMAYECKHUX CHCTEM?
6. Tlepeuncaure §-Mu 6a30BBIX MOCTYNATOB KOMIIAPTMEHTHO - KIIACTEPHON TEOPUU OHOCUCTEM.
7. Yto moxHO n3mMepats B TXC 1 Kak Takue BEIMYUHBI HHTEPIIPETUPOBATH?
IIpakTuyeckas paboTa: «BBenenne B 6M0Qu3NKy cI0XKHBIX cucTeM. CI0KHBIE IPOLECCH B IPUPOIELY.
3anaHus 171 CaMOCTOSATENLHOM paboThl
1.ITouemy romeocraruunble cucteMsl (CTT) He ABIAIOTCS 0OBEKTOM COBPEMEHHOM HayKu?
2.YeM 3aKOHUYMIIACH AUCKyCCHs Mexy complexity u cunepreTukoii?
3.UTo MBI BCe-TaKH M3y4yaeM B CAMOM roMeocTase (B )KUBBIX CUCTEMax)?
4.Ecnu MBI HE MOXEM JIaTh ONpeNeNICHue CHCTEMaM TPEThEro THIIA, TO, YTO TaKoe romeocTas?
5.lath onpeaeneHue 5-TH MPUHLUIIAM OPTaHU3AI[MU CUCTEM TPEThEro THa.
Tema 5. ' paHuIIBI CTOXaCTUKHM 1 BOSMO>KHOCTH OIMCAHUS Xa0Ca B MEIMKO-OMOJIOTYECKIX CUCTEMAax
Bomnpocs! st yetHoTrO ompoca:
1.Ionsttre 0 cuctemMax TPEThero THUIIA.
2.0nmcath METOJUKY U3MEPEHHUS CTETICHH OJIM30CTH K Xa0Cy WJIH K CTOXAaCTHKE B AMHAMUKe rmoseaeHus BCOY.
3.IlonsATHE Xa0ca B Onocucremax.
4.Ananor npunuuna I'efizendepra B TeOpun Xaoca-caMOOpPraHU3alMK: HEOIPEAEIEHHOCTH 1-r0 U 2-r0 THa B OHOJIOTHU U
MeIULUHE.
5.IIoueMy cTOXacTHKA HEIPUMEHUMA K CUCTEMaM TPEThEro TUma?
6.Kunemarnka OMOCHCTEM Kak 3BOJIIOLUS - OCHOBA COBPEMEHHOM OMO(U3UKHU U aHaJIoT MeXaHUKK HproToHa.
7 IIpuHIUIBI TOCTPOEHUS MOAENEH CII0XKHBIX O1ocucTeM TpeThero tumna B pamkax KKTb.
8.Meton “gepHOro SmmKa” MPH UCCIEIOBAHUN CIOXKHBIX CHCTEM.
9.MopnenupoBaHue MEAUKO-OUOIOTNUECKUX IPOLECCOB C NOMOIIBIO JudhepeHIanbHbIX ypaBHEHUH (pa3BUTUE NUAEMUH,
M3MEHEHHE CO BPEMEHEM KOHLICHTPALMH JIEKapCTBEHHBIX BEIIECTB B OpPraHU3Me, HAKOIUIEHHE U BHIBEJCHUE PAAUOHYKIUIOB U IP.).
10. ®usnueckue ocHOBHI antekrporpaduu (KL, 33T, OMI', OPT'). OcHOBHBIE 331aUl KIMHUYECKON THATHOCTHKH.




IIpaxTuyeckas paboTa: «I paHHIIBI CTOXaCTHKH 1 BO3MOYKHOCTH OIHCAHHUS Xa0Ca B MEIMKO-OHOJIOTMYECKUX CHCTEMAX).
KontposbHas paboTta (TeCTHpOBaHKE) IO TEME
«I"paHHMIIBI CTOXaCTHKN ¥ BO3MOXKHOCTH OITHICAHHS Xa0Ca B MEIMKO-OMOJIOTHHYECKHX CHCTEMAX)
Bapmuanr 1

1. TpexknacTepHble MOJEIHN:

a) OIHUCBHIBAIOT CJIOXKHBIE IKOCUCTEMBI

0) OIUCHIBAIOT OHOIICHO3

B) ONMHUCHIBAIOT MBIIIIIBI

2. Mogenb nuddy3un BerecTra:

a) dM/dt=aS dC

0) dM/dt=aS Vc

B) dM/dt=f{(c)

3. IuddepeHipanbHple ypaBHEHUS OMUCHIBAIOT:

a) IMHAMUKY Ouorporecca

6) ckopocTh nameneHus X(t)

B) 3aBHCUMOCTb CKOPOCTH U3MEHEHHUS IIEPEMEHON OT CaMOii IepeMEHOH
4.YpaBHeHHE TIOTEHIIMANIA HA MeMOpaHe BKITFOYACT:

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

6) E=Z0*Inas*a;

B) E=f(c1,C2)

5. MeTrobl CHCTEMHO# OHOJIOTHH Oa3HPYIOTCS Ha:

a) mousTHe AMHAMHUKH X(t)

0) Ha TIOHSATUU CHCTEMBI

B) Ha MOJEIIAX

6. 2-i1 3aKOH TePMOJANHAMUKH TPEOYET JJIsl SHTPOITHH S:
a) MUHUMYyMa

6) muarmyma P=ds/dt

B) S 4T00BI S_—Max

7.KoMnapTMeHTHO-KIaCTePHBIE CHCTEMBI OXBATHIBAIOT:
a) mojient complexity

0) MOJIeH SKOCUCTEM

B) Mozienu oruochepsl 3emiu

8. MemOpaHa conepKuT OENTKOB:

a) menbuie 50%

6) oxosio 70%

B) Oostee 90%

9. AKTUH-MHO3MHOBBIN KOMILIEKC TPeOyeT S3HEPreTHIEeCKUX 3aTpaT:
a) He TpeOyeT 3aTpar

0) y4acTusi KUCIOT

B) yuactusst AT®10.MHOTOBHIOBEIE CHCTEMBI B UTOT'€ UMEIOT:
a) TpU YPOBHS HEPAPXUU

0) nepapxudecKuii BU

B) KJIACTEPHYIO CIPYKTYPY

11.YCcTOWYHNBOCTD CHCTEMBI C HACHIILIEHUEM O0YCIIOBIICHA:
a) CKOpOCTh MPHPOCTA YHCICHHOCTH

0) 0OpaTHO¥ CBS3BIO

B) BHoM ¢yHkimu f(X)

12. Complexity siBisirorcst:

a) TUCKPETHBIMU CUCTEMaMH

0) KyCOUHBIMHU CUCTEMaMHU

B) HETIPEPHIBHBIMHU XaOTHYECKUMH CHCTEMaMU

13. IIponunaemMocTs MeMOpaH 3aBUCHT:

a) ot Temnepatypsl T

6) ot konuenTpauu C(X)

B) OT MapLUHUAIBHOTO JaBieHus P

14. Iuddysust Ha MeMOpaHax TpeOyeT:

a) pacxojaa MHOTJIO0HHA

0) pacxona ATD

B) pacxo/ia rI0KO3bI

15 Knaccudukanms Mmoneneid 6azupyercs Ha:

a) IMHAMHKE Ipoliecca

0) Ha 0a3ze MaHHBIX

B) Ha ammapare Ui MOJSITUPOBaHHS

16. Hykneotuzast B monekyne JJHK coennusoTcs ciieyromum THIIOB CBSI3EH:
a) Bonoponnoit

6) KoBaneHnTtHo#

B) [lentuaHoii

T') IPUCYTCTBYIOT BCE BUIBI CBS3EH

17. YcToiunBOCTh BUIIOB 3aBUCHT OT:

a) TUIOB B3aMMO/ICHCTBHUS

6) xpurepus JlsanyHosa




B) KOHKYPEHIIH

18. Mopens 31IU300THH 3TO:

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

6) dx/dt=Ax

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

19. Xaotnueckue npouecchl B IpUpo/e 3T0:

a) IPOBEPKa HHBAPHAHTHOCTH Mep

6) pacuer aBTokoppesinun A(t)

B) pacueT KOHCTaHT JIsamyHoBa

20. CnoxxHble OMOCUCTEMBI:

a) JUI KOTOPBIX HET MPOTHO3a OyayIero

6) X(t) Haxoaurcs BHyTpH KA

B) HET MOBTOPEHUI ANHAMUK

KontponbHas paboTa (TECTUPOBAHUE) 110 TEME
«["paHMIIBI CTOXACTHKN M BO3MOYKHOCTH OIMCAHHS Xa0ca B MEIMKO-OMOJIOTHYECKUX CHCTEMAX)
Bapuant 2

1.Kunemaruka ypaBHeHHs 0a3upyeTcs Ha:

a) cBs13u ckopoctH dx/dt nponecca u nepeMeHHbIX
6) Ha pyakuun usmenenus X(t)

B) Ha AuHaMuKe pocta X(t)

2.MeTobl CUCTEMHOM OHOIOTHH 6a3UpPYIOTCS Ha:
a) oHATHH nuHaMuKH X(t)

0) Ha TIOHSATUU CHCTEMBI

B) Ha MOJEIIAX

3.Knaccudukanus Mojenei 6a3upyercs Ha:

a) IMHAMHKe Ipoliecca

0) Ha 0a3e JaHHBIX

B) Ha anmapare JUls MOJEJIUPOBaHUS

4 Ilpocreiimas THHAMIYECKas MOJIEIb JTO:

a) MOJIeJb NONYJISIIUOHHOTO B3bIpa

0) ®epxronncra-Ilupna

B) Mozienb [anunes

5.Mogenb ®epxronbcra-Ilupia no3posser:

a) OIMCHIBATh AMHAMHUKY POCTa

6) HaxoUTh Max ckopoctu mpupocta X(t)

B) HAXOIWUTH ACHMIITOTHI POCTA

6.Mogens "ay3e:

a) OIMCHIBACT AMHAMUKY BHIOB

0) HacbIIIEHUE MOMYIAIIH

B) HEYCTOWYMBOCTb JABYX BHIOB BO BPEMEHH
7.Mogens Jlorku-Bonbreppa asnsercs:

a) HEyCTOHYHMBON MOJIEIBI0

0) yCTOWYMBOM MOJIEIBIO

B) HEYCTOWYMBOW M3-32 MUTPAIIUU

8.Monenu B KKTbB onucreiBaior:

a) MepapXu4ecKue CHCTEMBI

6) B3anMoOeHCTBHE KOMIAPTMEHTOB

B) Npe/IeNbHbIC [IHKIIBI

9.Merton JIsmyHOBa MTO3BOJISIET:

a) ONPE/ICNTUTh TUHAMUKY Mpoliecca

0) acuMnTOTY Mporecca

B) HAXOIWUTH TOYKH YCTOWIHBOTO COCTOSTHHSI OMOCHCTEMBI
10. HeompeaeneHHOCTh 2-T0 TUMA 3TO:

a) KOTJIa HelpepBIBHO U3MeHstoTes cratuctiudeckue f(X)
6) Kora Heonpe/eIeHHbI HadalbHbIe mapameTpsl X(to)
B) KOT/Ia BCE HEOIPEICIICHHO
11.KoMnapTMEHTHO-KJIaCTEPHBIE CUCTEMBI OXBATBIBAIOT:
a) MOJIENIN 9KOCUCTEM

6) momemu complexity

B) MoJie Ouocdeps 3eMin

12.Complexity siBastrorcest:

a) IUCKPETHBIMH CHCTEMaMHU

0) KyCOUHBIMH CUCTEMaMHU

B) HETIPEPHIBHBIMHI Xa0THYECKUMH CHCTEMaMU
13. XaoTuueckue npoueccs B IpUpoOIe 3TO:

a) IPOBEpKa HHBAPHAHTHOCTH MEp

6) pacuer aBTokoppesinun A(t)

B) pacdeT KOHCTAHT JIsmyHoBa

14. CrnoxxHble GHOCHCTEMBI:

a) JUIs KOTOPBIX HET MPOTHO3a OyayIero

6) X(t) Haxoaurcs BHyTpH KA




B) HET MOBTOPEHUH JUHAMHK

15.Knaccudukanus moeneit 6a3upyercs Ha:

a) IMHAMHKe Ipolecca

0) Ha 0a3ze MaHHBIX

B) Ha ammapare JUIs MOJISIUPOBAHUS

16.Matpulibl IapHBIX CPABHEHUI:

a) 00ecreYnBaroT peau3aluo ctoxacTiuku B oueHke CTT

6) peamsyer pacuer f(X)

B) peAN3yeT TPETHIO Mapagurmy

17. ®azoBoe npocrpanctBo B KKTB mMoxeT ObITh:

a) IByMEPHBIM

6) MHOTOMEPHBIM

B) HEPAPXUUHBIM

18.MeKKIacTepHBbIE B3aUMOJICHCTBYS OIIMCHIBAOTCSL:

a) KOMITAPTMEHTOM

6) xactepoM

B) OJIOUHO-TPEYTrOJIBHOM MaTpHIeld A

19.IloHsTHE CHCTEMBI BKIIIOYAET B ce0s:

a) opraHusaiuio (CTpPyKTypy) U B3aUMOJICHCTBHE

0) COBOKYITHOCTb AJIEMEHTOB

B) IMHAMUKA CUCTEMEI 3aBHCHUT OT €€ DJIEMEHTOB

20.Marpurps! Ajj ObIBaIOT:

a) QyHKIIMOHATBHBIMA

0) nonoXxuTeIbHbIE (OKOHYATEIbHO) U OTPULIATEIbHBIE

B) OJIOUHBIC

Tema 6. OCHOBHBIE TIOHSTHSA U METOJIbI TEOpUH Xaoca-camoopranuzanuu (TXC).
IlepeueHs BONpOCOB I YCTHOTO ONpoca:

. Jaiite onpenenenue nouatus «ppakram»? Camononodue Gppaxranos.

. [IpuBeuTe mpuMeps caMOOpraHnu3anuy B (a30BBIX MEepexoax.

. JlaiiTe onpeneneHue NOHATUS «AUHAMUUECKAS CUCTEMa.

. JaiiTe ompeneneHne MOHATHIO «CAMOOPTAaHU3ALIHSD).

B uem oTaMuMe caMOOpraHU3aluy OT OpraHu3auu?

. Uto Takoe neTepMHUHHPOBAHHBIN Xaoc?

. KakoBbI xapakTepHble CBOHCTBA Xa0TUUECKUX CHCTEM?

. UTo Takoe CcTpaHHBIH aTTpaKTop?

IonsTre romeocrasa. Mcropus TepmMuHa.

T'omeocras, ero ¢punocodckue acnexTs ¢ MO3ULUHA TPeThel apaJurMbl.
T'omeocTas B MHAMBUyaTN3UPOBAHHON MEIMIIMHE.

Y CI0BHOCTB CTalIMOHAPHOT'O COCTOSIHUSI TOMEOCTa3a OTAEJILHOTO YEI0BEKa.
Metoap! HASHTH(HUKALINH 3BOJIOIMU FOME0CTa3a YeIoBeKa IMPH MaTOJIOTHH.
Bekrop cocTosiHust B nepcoHU(pUIMPOBaHHON MeauLrHe. KBa3HaTTpakTophl.
dunocodckre 0OCHOBB HHANBUIYaTN3UPOBaHHON MEIHIIMHBI C IO3UIMU TEOPUH FOMEOCTasa.
ITaTonorus u BEI3HOPOBIECHHE C MO3UIMU SBOTIOLUHN TOMEOCTa3a.

Temaruka pedeparoB npeacTaBieHa B pasuene 5.2.:

Ilepeuens BOIpoCOB A1 CAMOCTOSTENBHOM PabOThI:

1.TlpumMepsl Xaoca-cCaMOOPTraHU3alH B COLIMOIIOTHH.

2.HeormpeneneHHOCTh COIMATIBHBIX CUCTEM, KX OCOOCHHOCTH U OTIIMYHS OT (PU3HUYECKHX CHCTEM.
3.IToHsiTHE MapagurMbl B IUTEPATYPE, COLMOJIOT Y, HAyKe.

4. JIluHaMuKa pa3BUTHS COIUYMOB C MO3UIMH 3-i1 mapaaurmel, poib BYBoB (opaHikeBble peBONIOLNH).
5.3HaueHne mapagurM sl Pa3BUTHS KYJIbTYPhl U HAYKH.

6./laiiTe onpeeseHUE MOHATHIO «CAMOOPTaHU3AIUS.

7.OCHOBHBIE 32/1a41 CHHEPreTUKU. Ponb HeonpeneaeHHOCTH.

8.THnbI CTPYKTYp B CHHEPTETHKE.

9.01nHM4Ke caMOOpraHU3aluy OT OPraHH3aLHH.

10. TTonsATHE «YCTOMYMBOCTHY, THIIBI YCTOMIMBOCTH B cToxacTuke u TXC.

11. OBomronuu cucrem ¢ no3uimii TXC.

12. Teopema 0 MEHMMYyM€ ITPOU3BOJICTBA SHTPOINH, €€ TPAHUIIBI HPUMEHUMOCTH.
13. Yro Takoe AUCCHUIIATHBHBIC CTPYKTYPHI?

14. TIpuHIMO ypOBHEBOTO PACCMOTPEHHUS CUCTEM B CHHEPTETHKE.

15. TlpuHIMT TOJYUHEHHS B CHHEpreTHKe. [lapaMeTphl TOpsaKa, HKOKEPHI.

16. IIpuBeanTe MpUMEPHI NApaMETPOB TOpsiIKa cucTeMbl B Teopuu @CO.
IIpakTuyeckas paboTa: «OCHOBHBIE IOHATUS U METO/bI TEOPUH Xaoca-camoopranuzanuu (TXC)».
KonrponbHas paboTa (TeCTUpOBaHUE) 110 TEME

«OCHOBHBIE TIOHSATHSL M METOIBI TEOpUH Xaoca-camoopranuzanuu (TXC)»
Bapmuanr 1

1. CraTucTrueckas T€OpHs OIMCHIBACT. ..

@) HelpeacKa3yeMoe OBEJICHUE CUCTEM;

0) BEpOATHOCTHOE TTOBEJCHHE CHCTEM, COCTOSIIMX U3 OTPOMHOTO YHCIIa 3JIEMEHTOB;
B) CTPOrO JETEPMUHUPOBAHHOE IIOBEIECHUE CUCTEM OT 3alaHHOI'0 HA4aJIbHOT'O COCTOSIHUS 110 OECKOHEUHOCTH.
2. AZeKBaTHOCTh MaTeMaTHUECKOM MOAENHN U 00BEKTa 3TO...

a) IPaBUIBHOCTb OTOOPAXKEHUsI B MOJIENIN CBOMCTB 00BEKTA B TOU Mepe, KOTOpas He00X0auMa JJIsl JOCTUKEHUS LIeJIU

O~NOUTAWN R




MOJIEIUPOBAHUS;
6) KonmuectBo nHpopMannu 06 00beKTe, MojiydaeMoe B MPOLIECCe MOICITUPOBAHNS;

B) OOBEKTUBHOCTb PE3YJIbTaTa MOJCIUPOBAHUSL.

3. Kpurepuil pazauuus Ha3pIBalOT HapaMeTPUUYECKUM €CIIH OH:

a) OCHOBaH Ha KOHKPETHOM THIIE pacrpee’eH s TeHepaIbHOH COBOKYITHOCTH WM HCIOJIB3YeT MapaMeTphl 3TOH COBOKYITHOCTH;
6) He Ga3upyeTcs Ha MIPEANOI0KEHUU O TUIIE PacIpe/IeNICHUs TeHepalbHON COBOKYIIHOCTH U HE UCIIOJIB3YeT HapaMeTphl 3TOMH
COBOKYITHOCTH;

B) II03BOJIET BBIIBUTH HE TOJIbKO HAIPABICHHOCTh U3MEHEHUH, HO U UX BBIPAXKEHHOCTb, T. €. OH I103BOJISIET YCTAHOBUTh, HACKOJIBKO
C/IBUT TTOKa3aTeiell B KAKOM-TO OJHOM HallpaBJICHHU SIBISIETCS OoJiee MHTEHCUBHBIM, YEM B JPYTOM.

4. BpIOOpKU Ha3bIBAIOT HE3aBUCUMBIMU:

a) ecr 3aUKCHPOBAHHBIE B OKCIIEPUMEHTE H3MEHEHHs He CITy4aliHbl U 3HaYUMBI Ha 1% ypoBHE;

6) eciu poleypa 3KCIEPUMEHTa U IIOJy4EHHbIE PE3YJIbTaThl U3MEPEHHS HEKOTOPOTO CBOUCTBA, IIPOBEICHHBIE 10 OJJHOM BEIOOPKE,
OKa3bIBaIOT HEKOTOPOE BIMAHHUE HA JIPYTYIO;

B) €CJIX IIPOLIElypa SKCIIEPUMEHTA U ITOJIY4YEHHBIE PE3yIbTaThl U3MEPEHUSI HEKOTOPOro CBOMCTBA Y UCHIBITYEMbIX OJIHOH BHIOOPKH HE
OKAa3bIBAIOT BIMSHHE HA OCOOCHHOCTH MPOTEKAHHS 3TOTO K€ IKCIIEPUMEHTa U Pe3yIbTaThl H3MEPEHHS 3TOT0 K€ CBOHCTBA Yy
UCIIBITYEMBIX JPYyroil BBIOOPKU.

5. Hemapamerpuueckuit mapusiid kputepuii T — BunkokcoHa mpumeHsieTcst 1uist:

a) OLIGHKHU pa3InYMi SKCIIEPUMEHTAJIBHBIX JaHHBIX, TOJIy4YEHHBIX B IBYX Pa3HbIX YCIOBHUIX HA OJTHON M TOM k€ BHIOOpPKE
UCTIBITYEMBIX;

0) OLICHKH pa3IU4IMil SKCIIEPUMEHTAIbHBIX JAHHBIX, IOTYYCHHBIX B OJIMHAKOBBIX YCIOBHSX Ha OJHOI U TOM ke BEIOOpKE
UCTIBITYEMBbIX;

B) OLIEHKH Pa3/IN4Uil SKCIIEpUMEHTAIbHBIX JaHHBIX, II0Jy4€HHBIX B ABYX Pa3HBIX YCIOBHUAX Ha PA3HBIX BHIOOPKAX UCIBITYEMbIX.

6. HecBsi3aHHBIEe MITH HE3aBUCHMBIE BEIOOPKH 00pa3yroTCsl, KOT/Ia B [EJISIX SKCIIEPUMEHTA JUIsl CPAaBHEHUSI IPUBIICKAIOTCS JaHHBIE:
a) ABYX uinu Oosiee BEIOOPOK, KOTOPBIE B3ATHI U3 PAa3HBIX I€HEPAIbHBIX COBOKYITHOCTEH;

0) Tpex u Ooee BEIOOPOK, KOTOPBIE B3STHI U3 Pa3HBIX FeHEPALHBIX COBOKYITHOCTEMH;

B) JIBYX WM 00Jiee BBIOOPOK, KOTOPBIE B3SIThI U3 OJJHOM IeHepalbHBIX COBOKYITHOCTEH.

7. 71 OLIEHKH JOCTOBEPHOCTH PA3NAINA MEXIY HECBSI3ZHBIMH (HE3aBUCUMBIMHU ) BEHIOOPKAMU HCIIONB3YETCS PST
HenapaMeTpuueckux kputepueB. OTHUM U3 HauboJiee pacpoCTpaHEHHBIX sBIseTcs kpurepuil Manna-Yutau (U). OToT kpuTepuii
MIPUMEHSIOT IS

a) OLICHKHU Pa3JIMuMii 0 YPOBHIO BEIPAXKEHHOCTU KAKOT0-1100 MPU3HAKa Ul TPEX He3aBUCHMBIX (HECBSI3HBIX) BBIOOpOK. IIpu 3TOM
BBIOOPKH MOTYT Pa3inyaThCs 110 YUCITY BXOAALIMX B HUX HCIIBITYEMBIX;

0) OLIEHKH pa3IU4uii 10 YPOBHIO BEIPAKEHHOCTH KaKOTO-IH00 MPU3HAKa JUIs IBYX HE3aBUCUMBIX (HECBS3HBIX) BEIOOPOK. IIpu sTOM
B])I60pKI/I MOTYT pa3JIM4aTbhCA 10 YHUCITY BXOAIIUX B HUX UCIIBITYEMBIX;

B) OLICHKH PA3JIMYMil IO YPOBHIO BEIPRKEHHOCTH KaKOT0-THOO NMPH3HAKA ISl TPEX HE3aBHCUMBIX (HECBSI3HBIX) BBIOOPOK. [1pH aTOM
B])I60pKI/I HE MOT'YT pa3In4aThbCs 110 YHUCITY BXOIAAIIUX B HUX UCTIBITYEMBIX.

8. OT™MeTbTe KpUTEpUH, KOTOPBIE HCIIONB3YIOTCS MPH MapaMeTPHUYECKOM paclpeieIeHMH 3HAaYCHHH:

a) xputepuii T — Bunkokcona;

0) F - kpurepwmii Oumepa, t - kpurepuii CTEIOIEHTA,

B) kpurepuit Manna-Yurau (U).

9. KoppensimnoHHBIH aHATN3 ITO:

a) ATO OTHOILCHUE CPEAHET0 KBaJIPaTUIECKOr0 OTKJIOHEHUS K cpeiHel apu(MeTHUECKOMH, BEIpaskeHHOE B IpolieHTax. OH
MIPUMEHSETCS Ul CPaBHEHUH KOJIe0IeMOCTH OJIHOTO M TOTO JK€ IPU3HAKa B HECKOJIBKUX COBOKYITHOCTSIX C PA3IMYHbIM CPEIHUM
apu(pMETUIECKUM;

0) CTaTUCTUYECKUI METOJ| UCCIICOBaHUS BIMAHUS OTHON MIIM HECKOJBKMX HE3aBUCUMBIX IIEPEMEHHBIX Ha 3aBHCUMYIO
HEPEMEHHYIO;

B) CTaTHCTHYECKas B3aMMOCBS3b JIBYX WIN O0Jiee CIIyJailHbIX BETMYHH (JTHO0 BETNYNH, KOTOPbIE MOKHO ¢ HEKOTOPOI AOITyCTHMON
CTCIICHBIO TOYHOCTH CUUTATH TaKOBLIMI/I).

10. HemapameTpuuecKuM aHaJoraM CTaHAApTHOTo Kod(hduirenTa koppensunn [TupcoHa siBsieTcst:

a) koppensuuuns CrupmeHa R;

0) ko3 purpent 'amma;

B) Koppesiiuu Tay Kennanna;

T') BCE BAPHAHTHI BEPHBI.

11. OT™eTbTe ypaBHEHHE, KOTOPOE OMHUCHIBACT MPOLECC 3aIOMHHAHUS HEJIOTHYECKONH HH(POpMaH (MEXaHMYECKOE HITH
HETOCPE/ICTBEHHOE 3alIOMUHAHNE) U OCHOBAHO Ha allpOKCUMAanuu KpuBoi I'. D00uHray3a u uMeeT BUL:

a) dI/dt = -al,

6) S=kinW;

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

12. Yxaxure ypaBHeHHe pacueTra o0bemMa [ -MepHOro napasiesnenumnesna:

a) AV, =V} -V
6) V
g
8) (AV, /V;)*100%.

13. Pacuer u3mMeHeHHs 00bEMOB KBa3HATTPAKTOPOB B a0COIIOTHBIX X OTHOCUTEJBHBIX BEJTMUYUHAX, KOTOPBIE SBISIOTCS
MHTETPATHBHBIMH TTOKA3aTENISIMH CTETIIEHH U3MEHEHUS YPOBHS (DIIyKTYalliM BEKTOPA COCTOSHUS MICUXO(PHU3NOTOTHIECKUX HYHKIMH
B (ha30BOM IIPOCTPAHCTBE COCTOSIHUIM MPOU3BOIUTCS MO (HOpMYyIIaM:

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

m
= 11 D;;
i=1



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

B) AVg :ng —VglI/I Xi(J; =X

+ D4/2.

i(min)

14. Pacuer noka3zareJsi ACHMMETPUH MPOU3BOIUTCS IO hopMyIIe:

6) xic — (ximax -’z_ximin) :

8) (AV, V) *100%.

15. Benyiiee MecTo B HabOpe OTIMYHN (M IPOTUBOPEUNIT) MEKAY IETEPMUHUCTCKO-CTOXACTUYECKOM MapaurMoit U Teopuei
Xa0ca-CaMOOPTaHU3alUH SBIISETCS:

a) OTCYTCTBHE BO3MOKHOCTH IPOM3BOJIBHOTO IIOBTOPEHHUS HAYalbHbIX 3Ha4eHHH X(to) BEKTOpa COCTOSHUSI CHCTEMBI X=(X1,
X2,...,Xm)" (a Tor;a Het 3aaun Koum) u 0co6bIi Xaoc CHCTEM TPETHETO THUIA, KOTOPBIN He ABJISETCS AeTEPMUHAPOBAHHBIM Xa0COM,
a 3HAUUT U CUCTEM TPETHETo THIIA He 00BEKT JeTePMHHICTCKO-CTOXaCTHIECKOH MapaIurMel;

0) OTCYTCTBHE BO3MOKHOCTH HEIPOM3BOJIEHOTO MOBTOPSHHUS HAYAJIBHBIX 3HaUCHUH X(lg) BEKTOpa COCTOSIHUS CUCTEMBI X=(X1,
X2,...,Xm)! (a Torna HeT 3agaun Komu) 1 0co6blit Xa0C CUCTEM TPETHENO THIIA, KOTOPLIil He ABISAETCS NeTEPMUHUPOBAHHBIM Xa0COM,
a 3HAUUT U CUCTEM TPEThEero THIa He 00BEKT JeTepMUHHCTCKO-cToXacTudecko napaaurmsl JICII;

B) OTCYTCTBHE BO3MOXXHOCTH [IPOU3BOJIBHOTO TOBTOPEHHS HayalbHBIX 3HaueHui X(fo) BEKTOpa COCTOSHUS CHCTEMBI X=(X1,
X2,...,Xm)" ¥ 0COOBII Xa0C CHCTEM TPETHETO TUIIA, KOTOPBIH ABJISETCS NETEPMUHUPOBAHHBIM Xa0COM, A 3HAUMT U CHCTEM TPETHETO
THITa He 00BEKT NETEPMUHUCTCKO-CTOXaCTHIECKON TTapaJuTMBl.

KonrponbHas paboTa (TecTUpOBaHUE) IO TEMe

«OCHOBHBIE TOHATHS U METOBI TeOpuH xaoca-camoopraamanuu (TXC)»

Bapuanr 2

1. B kakoM TepMHuHe 3aJ10)KeHa KOMOMHALUS IBYX IIPOTHBOPEUHIA: «II0OOOHBIH HE €CTh OTMHAKOBEI) M «COCTOSHHE HE
00513aTEeNILHO SIBJISAETCS HEIOABMKHBIMY:

a) DMEpPKEHTHOCTE;

0) romMeocTas;

B) TENECOIOTMIHOCTD.

2. HpI/IHLlI/IHI/IaJ'IbHaﬂ HETIPEACKA3yEeMOCTh U HCITIOBTOPUMOCTH IMHAMHUKU IMMOBCACHUS CJIOKHBIX TUHAMUYCCKUX CUCTEM 06yCHOBHCHa
0COOBIMH CBOMCTBAMH CJIOMKHBIX OMOCHCTEM, KOTOPBIE celiuac ONpeaeNsIoTCs KaKk CUCTEMBI:

a) TIepBOTO THIIA;

6) BTOpOro TUMa;

B) TPETHETO THIIA.

3. TlepBbIe MOIBITKY BBECTH HEKOTOPBIC MOHATHS B TEOPHUH COMIeXity ObIin BBIIIONTHEHBI:

a) W. Weaver;

6) A. Hill;

B) H. Haken.

4. KorHuTuBHas JACATCIIbHOCTD, U IICUXHYCCKUC, HCI/IXO(i)I/ISI/IOJ'IOFI/I‘ICCKI/Ie q)yHKLU/II/I YCJIOBCKa MOTYyT 6]>IT]> BO MHOTHUX CJIy4dasax
OITMCaHbI B paMKax KOMIIAPTMEHTHO-KJIACTEPHBIX MPOCTEHIIINX MAaTEMaTHUSCKUX MOJIeNei (T.e. B paMKax
KOMIIapTMeHTHO-k1acTepHoro noaxoxa (KKII)) suaa:

a) dx/dt=-Ax+ud.

6) dA/dt=r-Ay-e™

B) dx/dt=Ax-Bxy

5. ®opmyna At MASHTUGUKAILIMN CTOXaCTHYECKOTo LIEHTPa KBa3UaTTPaKTopa:

a) s 2
X = lek“ /n
=

0) Z =

n_xX

k ij

B) Xj, = Z—

L
6. YKa)kuTe KOJIMUECTBO NPUHLIUIHAIBHBIX Pa3IMYMi B OPraHU3allui CUCTEM TPETHEro THIIA!
a)3
6)5
B) 7

7. IlepBble MOMBITKM MaTEMAaTHYECKOTO M (GU3MYECKOTO ONMCAHUS CHHEPIH3Ma B OMOCHCTEMaX NpeIIPHHSIIN:

a) I'. Xaken;

0) U.P. Ilpuroxus;

B) B. D6enunr.

8. KommapTMeHTHO - Ki1acTepHasi Teopusi OMOCHCTEM OCHOBBIBAETCS Ha 8-MH 0a30BBIX MOCTYNATax (IIOJ0KEHHSX), KOTOPhIE MOTYT
OBITh IPUMECHUMBI:

a) K NCUX0()MU3UOJIOTHYECKUM CHCTEMAM;




0) K OMOMEXaHUYECKUM CHCTEMaM;

B) KO BCEM OMOJIOTMUECKUM TUHAMHYECKUM CHCTEMaM.

9. CuHepruieckue B3aMMOOTHOIICHHUS MEXy OJJOKaMH (KOMIIAPTMEHTAMH) MOTYT OIIMCHIBATHCSI HEOTPULIATEIIbHBIMU 3JIEMEHTaMHU
Mmatpull A komnaptMeHTHbIX Mogenei BJIC, koTopble HASHTHPUIUPYIOTCS B paMKax:

a) OMXEBHOPUCTHYECKOTO MOIX0/1a;

0) CHHEpreTH4eCcKOro MoIX0/1a;

B) IIETEPMHUHHICTCKOTO MOAXO0/a.

10. B peanbHOI1 cuTyaluy py UCIOJIb30BAHUU KOMIIAPTMEHTHO-KJIACTEPHOTO 1101X0/1a U uaeHTHuKanuu Matpun A moneneit B/1C
Bcer/a (MM MOYTH BCET/1a) BO3HUKAIOT:

a) OTpHIIATEIbHbIE SJIEMEHTHI &jj JUISl HEKOTOPBIX | U |;

0) MOJIOXKUTENBHBIC SIIEMEHTHI &ij VISl HEKOTOPBIX | U ;

B) OTPHIATEIIbHBIEC JIEMEHTHI &jj JUL BCEX | U .

11. Pa3zpaborannas Cypryrckoii U TyabCKON HaydHOU IIKOJIOW aBTOMAaTU3WPOBaHHAS Mpoleaypa ¢ nomoipio DBM nosponser
OTIpeIeIIsATh NUHTEPBAJIbl yCTOWYMBOCTH OUOJIOTHYECKUX TUHAMUYECKUX CHCTEM:

a) 3a cueT M3MEHEHHsI TapaMeTPOB BHEIITHUX CUTHAJIOB;

0) 3a cuer “npebesra” BEJIMYHUH BBIXOJHBIX CUTHAJIOB,;

B) 3a cyeT MapKOBCKHX MapaMeTpoB, uccienyembix bJIC.

12. ToHnueckass MOTOPHAsI CUCTEMa BBICTYNAET B KOMIUIEKCE C MAapaCUMITATHISCKUM OT/ACIOM BEreTaTHBHON CUCTEMBI, a
(hasmyeckas MOTOpHAs cUcTeMa 00pa3yeT KOMILIEKC C CHMIIaTHUECKAM OTIETIOM BereTaTHBHON cucTteMbl. O0e 3T CHCTEMBI
00pa3yloT uepapxXuuecKyro CHCTEMY, KOTOPask Ha3bIBAETCSL:

a) ®azatoH Mo3ra.

6) ®a30BBIil IOPTPET;

B) da3znueknii KOMILIEKC.

13. PeanbHble OOBEKTH HE MOT'YT MTHOBEHHO H3MEHSTh CBOE COCTOSIHUE, TIOATOMY BMECTO CTATUUECKUX MOJAEICH IS UX
WCCIIEIOBAHUS UCTIONB3YIOT THHAMUIECKHE MOJIEITH, KOTOPBIE OMMCHIBAIOTCS

a) luddepeHnnanbHbIMU ypaBHEHUAMH;

0) Pa3HOCTHBIMU ypaBHEHHUSIMU;

B) HenuHeiHbIMY ypaBHEHUSMU

14. T'oBOpst 0 BHyTpEHHEW YCTOHYMBOCTH, PACCMATPHUBAIOT HE TOJIBKO BBIXO, HO M BCE IEPEMEHHBIC, OTIMCHIBAIOIINE COCTOSHIE
CHCTeMbl. B MaTeMaTHYeCKOW TEOPHU CHCTEM BEKTOP COCTOSIHHS 0003Ha4atoT yepe3 X(t) , a ypaBHEHHE ABUKEHHS CHCTEMbI
3aIHCHIBAIOT B BUJIE:
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a)
ax(r) _

6 dr = J(x.1)
dy(r)
——s=k-x(

o an (1)

15. OCHOBHBIM KPUTEPHEM OLICHKH YCTOHUMBOCTU HETMHEIHON CUCTEMBI SBIISETCS aHANIU3!

a) Ecnu npu 1ocTaToyHO ManbIX BO3MYINAIOIIUX BO3AEHCTBUAX JUHAMUYECKas CUCTEMa BO3BPAIAeTCs B UCXOJHOE COCTOSIHUE (B
TOYKY TIOKOS);

6) Ecmu npu nmpou3BoIbHOM, HO OTPaHUUYEHHOM HAa4aJlbHOM BO3MYILEHUH U PA3IMYHBIX BUJAX HETMHEHHOCTH CUCTEMBI CUCTEMa
BO3BPAIIAETCs B UCXOJHOE COCTOSHUE;

B) Bce IBIKeHMs X(t) ,KOTOpbIe HAUMHAIOTCS OJIM3KO OT MOJIOKECHHS paBHOBECHS X* , TIPH BCeX T OCTAIOTCs B HEKOTOPOi
OKpecTHOCTH X*

Tema 7. DBomonus NoHATHA roMeocTaza. OT AeTEpMUHM3MA K CTOXAaCTUKE M Xa0Cy-CaMOOpPraHn3aluu

Bomnpocs! i ycTHOro omnpoca:

1.ITouemy romeocraruunbie cucteMsl (CTT) He ABIAIOTCS 0OBEKTOM COBPEMEHHOI HayKH?

2.Yem 3aKOHUMIIACH UCKYCCUsI MEX Ly complexity u cunepreTnkoii?

3.YT0 MBI BCE-TaKy U3y4aeM B CAMOM T'OMEOCTa3e (B KUBBIX CUCTEMax)?

4.Ecnu MBI HE MOXEM JIaTh OIPENEICHUE CUCTEMaM TPEThEro THIIA, TO YTO TaKOe TOMeocTas?

5.JlaTb onpeneneHye 5-Tu NpUHLMIAM OPTaHU3alMK CUCTEM TPETHETO THIIA.

IIpakTuyeckas paboTa: «OBOIIOLUs NOHATUS roMeocTa3a. OT JeTepMHHHU3Ma K CTOXAaCTUKE U Xa0Cy-CaMOOPraHUu3aLum».
3agaHus A1 CaMOCTOSTENbHON PadoThI:

1. Kunemaruka B clly4ae JETEPMHHUCTCKOIO U CTOXaCTUYECKOTO OIMUCAHUS ABHKEHUS

2. Amnanor npuniumna ['eiizen6epra B TEOpHH Xaoca-CaMOOPTaHU3AIMU: HEONPEIENCHHOCTH 1-T0 U 2-T0 THIa B OMOJIOTUH U

MeIULUHE

3. Ha npumepax 00bICHUTE HEONIPEAETIECHHOCTH 1-T0 U 2-TO THIIOB NP U3Y4YE€HHUHU CI0KHBIX OMOCHCTEM.
4. ITaTonorus U BeI3JOPOBICHUE C IIO3ULUH 3BOJIIOLIMY FOMEOCTa3a.

5. Tlo kakuM GU3HIECKUM IapaMeTpaM KIacCUPUIMPYIOTCs OHONMOTEHIMANBL U KaKUe TPeOOBaHUS IPEABABIAIOTCS K YCUIATEIIM

6GUOMOTEHINAIOB B 3TOU CBA3U?

6. bruodusnueckie Moenn MaTOJOTHIECKOTO H TIOCTYPAIbHOTO TPEMOpA.

Temartuka pedepaToB peAcTaBIeHa B pa3zene 5.2.:

Tema 8. I'umoresa H.A. Bepriureiina o «moBTopenun 6e3 osropenuii» u complexity W. Weaver.

ITepeyeHp BONPOCOB Ul YCTHOTO ONPOCa:

1. CpoiictBa cucreM 1-ro u 2-ro tuna no W. Weaver

2. IToueMy TEpMOJMHAMHKA HEPABHOBECHBIX CHCTEM HE MOKET OIIMCBIBATD JKUBBIE CHCTEMBI?

3. OnuiuuTe Kaxaplil ypoBeHb ocTpoeHust ABmwkenus no H.A. BepHireiiny (pyopocnunaipHbli (A), TansMmonammaapHsii (B),
nupamugHocTpuanbsHblil (C), koprukansHbii (D), upeatopusiii yposus (E)).

1.Mccnenosanus H.A. Bepumrreiina, W. Weaver u |.R. Prigogine, kak nepBble MOIBITKA H3YYSHHs Xa0Ca KUBBIX CHCTEM
2.IloHsATHE TPOM3BOIBHOCTH U HEIIPOU3BOIBHOCTH B OMOMEXaHHUKE.




3.9¢dexr «moroperne 6e3 mosroperuin» H.A. BepHiTeiiHa B OlleHKe MPOU3BOIBHEIX ¥ HEIPOU3BOJIBHBIX JBIDKCHHIL.
4.TlonsTHe caHOTEHE3a 1 €r0 ONMCaHue B (ha30BOM MIPOCTPAHCTBE COCTOSIHUM.

5.Teopemsl K. I'enenst 1 akcuoMaTHKa TpeThei HapaurMbl WM TIOYEMY TPEThsl apaJAurMa OTJIMYAeTCsl OT APYTHX MapajurM
€CTEeCTBO3HAHMS?

Tematuka pedeparos npeacrasieHa B pasaene 5.2.:

IlepeueHs BONPOCOB JUIs CAMOCTOSITENILHOM pabOThL:

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

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

3.DBoutronust roMeocTas3a B BOCCTAHOBUTEIIBHOM MEIHIHHE

4 KomnaptMmeHTHO-KiactepHas Teopust ouocucrem (KKTh) B TXC

5.Mopnenu 3BOMIOLUY B U3y4EHUH HEPBHBIX Oosie3HEH

6./lnHaMyKa U3MEHEHUS TapaMeTPOB ONOAIEKTPUIECKON aKTHBHOCTH MBIIIII B OTBET HA Pa3HOE CTATHYECKOE YCHUIIUE.
7.AHaM3 MUOTPAaMM C MO3HLUI CTOXaCTUKHU U TEOPUH Xa0ca-CaMOOPTraHU3aIHH.

8.buodmnyeckue MoeNN MaTOJIOTHIECKOT0 H IOCTYPaIbHOTO TPEMOpA.

9.Croxactuueckast 00paboTKa pe3yIbTaTOB JUHAMHKN OHOMEXaHHYECKHUX ITapaMeTPOB YEIOBEK.

10.B03MOKHOCTH CTOXAaCTHKH U TEOPUH Xa0ca B 00pabOTKE MHOTPAMM.

IMpakruueckas pabota: «'unoresa H.A. BepHuireiina o «moBTopeHnu 6e3 mosropenuin» u complexity W. Weaver.

IIpoBenenue mpoMeKyTOIHO aTTECTAIIMH MO TUCIUTLTNHE

IlepeueHp npUMEpPHBIX BOIPOCOB YIS CaYM KaHJUIATCKOr0 SK3aMeHa 10 AUCLUILINHE
IIpenmer 6uodusuku, €e MECTO B €CTECTBO3HAHHH.

2. Paznensl u MeTopl OMO(UUKH.

3. OOmas xapakTepHCTHKa peaKknii B OnoiIornueckux cucteMax. Onrucanue IMHAMUKH OHOJIOTHYECKHX TIPOIIECCOB Ha S3bIKE
XUMHYECKOH KHHETUKH.

4. TlonsaTne MareMaTHYeCKOW MOJENH. 3a1a4i 1 BO3MOKHOCTH MaTeMaTHYECKOTO MOISTUPOBAHNUS B OMOJIOTHHL.

5. Mertons! kauecTBeHHOU Teopuu MU hepeHInaIbHBIX YPABHEHUH B aHAIN3€ TUHAMUYECKUX CBOUCTB OMONIOTHYECKUX

npoueccoB. [TorsaTre Gpa3oBoil MIOCKOCTH.

CranuoHapHbIe COCTOSHHS OUOJIOTUUECKHUX CUCTEM. Y CTOMYHUBOCTD CTALMIOHAPHBIX COCTOSHHM.

Kunernka GpepMeHTaTHBHBIX peakunii. OcoOeHHOCTH MeXaHn3Ma (epMEHTATUBHBIX MTPOILIECCOB.

8. CraunuoHapHas KHHeTHKa ()epMEHTATUBHBIX peakluil. YpaBHeHue Muxasnuca-MeHTeH. BiusHue pa3nudHbIx GakTopoB Ha
KHHETHKY )epMEHTATHBHBIX peakiuil (MHTHOUTOPBI, aKTUBATOPBI, pH Cpeibl, HOHBI METAIIIOB).

9. Mopueny 5KOJOTHUECKUX CHCTEM.

10. Kunaccudukarys TepMOJMHAMUYECKUX CUCTeM. [1epBhIil 3aKOH TEPMOAMHAMUKYU U €0 IPUMEHEHHE K OHMOJIOTHYECKUM
CHCTEMaM.

11. Bropoii 3aK0H TepMOIUHAMUKY B Ouosoruu. IIoHATHE TEPMOIMHAMUYECKOTO PaBHOBECHS. PacueThl CTaHIapTHBIX SHEPTUi
peakuuii B OMOJIOTHIECKUX CUCTEMAX.

12. 3MeHeHHE SHTPOIHHU B OTKPBITHIX cUcTeMaX. TepMOANHAMUUECKUE YCIOBHS OCYIIECTBICHHS CTAI[MOHAPHOTO COCTOSHHUSL.

13. TlonsTHE 000OIIEHHBIX CHJI U IIOTOKOB. JINHEHHbIE COOTHOIIEHHUS U COOTHOLIEHHS B3anMHOCTH OH3arepa.

14. CranuonapHOoe cOCTOSHUE U YCIIOBUE MUHUMYMa CKOPOCTH IIPUPOCTa 3HTpornuu. Teopema I[Ipuroxxuna.

15. OOmme moHATHS CTaOMIIFHOCTH KOH(PUTYpaLuK MOJIEKYJI, SJHEPTHs CBsA3U. MaKkpoMoJleKyia Kak OCHOBA OpTraHU3alul
ouoctpyktyp. CBOCOOpa3ne MaKpOMOJIEKYI Kak (PU3MUECKOr0 OOBEKTa.

16. BsaummozelicTBue MakpoOMOJIeKya ¢ pactBoputenieM. CocTosiHIE BOABI U THAPO(OOHEIE B3aUMOCHCTBHUS B ONOCTPYKTYpax.
[epexoab! ciupalb-KIIyOOK.

17. OcoGeHHOCTH MPOCTPAaHCTBEHHON OpraHU3aliK OSIKOB U HYKJIEMHOBBIX KUCIOT. Monenu GUOPHUILIAPHBIX U TIIOOYISIPHBIX
0€eNKOB.

18. JIlunammdeckas CTPYKTypa MIOOYISIPHBIX O€NIKOB; KOH()OPMAIIMOHHAS IOABHKHOCTD.

19. Meroab! uzyueHus KOH(GOPMAIIMOHHOH MOJBMKHOCTH: U30TONHBIH 0OMEH, JIIOMUHECLEHTHBIE METO/IbI, CIIMHOBAsI METKA,
ramMma-pe3oHaHCHas MeTka, SIMP BbICOKOTrO pa3pemeHusi, IMIyJIbCHbIE METOBI SIMP.

20. MemOpaHa KaK YHHBEpCaJIbHBIH KOMIIOHEHT Ononornyeckux cucteM. CTpyKTypHas opranusanust MeMOpaH. JIMmuasl.

21. XapakrepucTHKa MeMOpaHHbBIX OenkoB. Bosa Kak cOCTaBHOIT dJieMeHT OnoMeMOpaH.

22. MonensHble MeMOpaHHbIe ccTeMbl. MOHOCIIOHBIE MeMOpaHbl Ha rpaHuie pasaena ¢as. bucioiiHeie MeMOpaHbI.
[IpoTeoMUImOCOMEI.

23. Du3uKO-XMMHUYECKUE MEXaHU3MbI cTabuIn3anuu Memopan. da3oBbie mepexopl B MEMOpPaHHBIX cUCTeMaX. BpararensHas,
TPaHCISIMOHHAS MTOIBIKHOCTE (pochonuminos, iaun-daon nepexosl. [IoABIKHOCTE MEMOPaHHBIX OEIKOB.
Benok-nmununHoe B3aUMOACHCTBHE B MEMOpaHax.

24. TIoBepXHOCTHBIH 3aps MEMOPAHHBIX CHCTEM; TPOUCXOXKACHHE I3eTa-TIOTEHIANA U XapaKTePUCTUKA OCHOBHBIX (DaKTOPOB,
OIPEEIAIOIINX €T0 BETHIHUHY.

25. TlaccuBHBIE AIEKTPUUYECKUE SBICHUS B OHOCTPYKTYpax. THITBI ITOJIPU3ALIUH.

26. TIpobGnema TpaHcmopTa BelecTB uepe3 onomeMOpansl. [IpoHuiaeMocTs OnomMemMOpaH. JBrkyliue CHIlbl poliecca rnepeHoca
BEILlECTBA Yepe3 MEMOpaHy.

27. DneKTpOXMMHYECKHUN MOTCHIMAI. AKTUBHBIN U TACCUBHBII TpaHCHOPT. TepMOIMHAMUYECKUE YPABHEHHS U KPUTEPHH
IIPOLIECCOB MTACCUBHOI'O M aKTUBHOT'O TPAHCIOPTA. YpaBHEHUs TU(Qy31n, KOHCTAaHTa IPOHUIIAEMOCTH.

28. TpaHCOpT HEANEKTPOIUTOB. CBS3b MPOHUIIAEMOCTH MEMOPaH C paCTBOPHMOCTBIO MPOHUKAIOUINX BEIICCTB B JIUMHUAAX.
[pocras nuddy3us HUI3KOMOJIEKYISPHBIX BeliecTB. OrpanndeHHas TudQy3us.

29. TIpoHHIAeMOCTh OMOJOTUUSCKUX MEMOpaH /Il BOIBI.

30. OoGneryennas nuddysus. TpaHCIOPT caxapoB U AMUHOKUCIIOT Yepe3 OMOJIOrHYecKyr0 MEMOpaHy ¢ y4acTHEM MEPEHOCUYUKOB.
IMunouuros.

31. TIpoHumaeMocTh OHONOTHYECKUX MeMOpaH Juist HOHOB. M30uparenbHOCTh. [ToOHATHE O TONYNPOHHUIIAEMOCTH, CEJICKTUBHOCTH U
HecrienupruuHOCTH OnomMeMOpaH. Poib mepeHOCYMKOB B MPOHUIIAEMOCTH OMOJIOTHUECKUX MeMOpaH i HOHOB. [Ipumepsl
(BaJIMHOMMHMITUH, TPAMUIUJINH).

No
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ITpuuuHbl BO3HUKHOBEHUs OHonoTeHuuanos. Konnentpauuonusle, 1uddy3uonnsle, dha3oBble 1 MeMOpaHHbIE IOTEHIUATIbL.
PaBHOBeCHBIN ANIEKTPOXUMHUUECKUN TOTeHIHal. [[0TeHIIal TOKOs ¥ €T0 CBSI3b C pacHpeeIEHUEM HOHOB.

Ponb kanus B reHepaluy NoTeHNIMana Nokos. I'unore3a o HaTpueBoM Hacoce. YpaBHeHue nojst ['onbamana.

MewmoOpanHas Teopusi X0 DKKHHA-Xakcnu-Karia. DkcrepiMeHTaIbHbIE 0Ka3aTeIbCTBA HATMYHS TPAHCIIOPTa HOHOB HATPHSL.
Tpaucnoptabie AT®a3e1. Moaenu napaienbHO QYHKIMOHUPYIOIIMX MACCHMBHBIX M AKTHBHBIX KaHAJIOB TPAHCIIOPTa HOHOB
yepe3 MeMOpaHy.

[Torennman neicTBus. Poiab HaTpus U Kayns B FeHepaluy MOTEHIMaa AeHCTBHS B HepBaxX U MbIlax. Poib kaneius u xnopa
B TeHepaluy oTeHIuaa 1eHCTBUS y APYTUX OOBEKTOB.

CBsI3b TPAHCTIOPTA MOHOB U MPOLIECCOB MIEPEHOCA MIEKTPOHA B XJIOPOIUIACTaX H MHUTOXOHIPHSX.

ITpoTeonunocoMsl Kak MOJENb UL U3yUEHUS] MEXaHU3Ma SHEPIeTHUECKOTO CONPSsKEHUsL. BakTepuopoaoICHH Kak
MOJIEKYJISIPHBIA (HOTORIEKTPUIECKHH TeHepaTop. PU3ndecKue aceKThl U MOJETH SHEPTeTHIECKOTO COMPSIKEHUSL.
OCHOBHBIE TUIIBI COKPATUTEINILHBIX U MOJBIKHBIX CUCTEM. MOJIEKYIIAPHbIE MEXaHU3MBI I1OIBIIKHOCTU OEIIKOBBIX
KOMITOHEHTOB COKPATHUTEIBHOTO allapaTa MBIIIII.

OyHKINOHUPOBAHNUE IOIEPEYHOINOI0CATON MBIIIIBI T03BOHOUHBIX. Moaenu Xakciny, JlemepeBckoro, Xuiia.
MornekyIspHbIe MEXaHU3Mbl HEMBIIIEUYHOH MOABMKHOCTH.

CeHcopHast penenuus. IIpobiema conpskeHUst MexX 1y NIEpBUYHBIM B3aUMOAEHCTBUEM BHEIIHETO CTUMYJIA C PELIEIITOPHBIM
cyOcTpaToM U reHepanuei perenTopHoro (reéHepaTOpPHOTro) HOTeHIHAA.

OO01mue mpeACTaBIeHUs O CTPYKTYpe U QYHKIUH PELENTOPHBIX KIETOK. MeCTO peLleNTOPHBIX [IPOLIECCOB B pabOTE CEHCOPHBIX
CHCTEM.

®otopenenuus. CTpoeHHe 3pUTENILHON KiIeTKH. MoJekyispHas opranusanus GoTopenentopHoi MeMOpaHbl; TUHAMUKA
MOJIEKYJIBI 3pUTENFHOTO MUTMEHTa B MeMOpaHe. 3pUTellbHbIe ITMTMEHTHI: KIacCU(HKAIHS, CTPOSHHE, CIIEKTPalbHbIe
xapakTepucTHkH; PoToXUMHYECKUE IPeBpalleHus pOAONICHHA. PaHHUE U [T03[HUE peLleNTOPHbIE IOTeHIUAbl. MeXaHU3MBbI
reHepanuy NO3IHETO PEHEeNTOPHOTO MOTeHIHAA.

Mexanopenenmus. PerientTopHble OKOHUaHUS KOXKHU, IPOIIPUOPELENITOPEl. MeXaHOpeLenTOPbl OPraHOB YyBCTB: OPraHbl
OOKOBO JTMHUH, BECTHOYJISIPHBIH armapar, KOpTHEB OpraH BHyTpeHHero yxa. OO0Iiue npeacTaBieHns o paboTe opraHa ciyxa.
CoBpeMeHHbIE NIPEACTABICHUS 0 MEXaHU3MaX MEXaHOPELCTIUY; TeHePaTOPHBII NOTEHIMAN.  DJIEKTPOPELEIIIHS.

OOmmas xapakTepucTuka GOTOXUMIYECKAX PEaKunil U X THITHL.

OcHOBHBIE cTaguU (POTOOUONIOrNUECKOro Ipolecca: Bo30yxIeHue (GOTOPELeNTOpa, MUTPALUS SHEPTUH BO30YKICHUS,
MIEPBUYHBIN (POTOXUMHUYECKHUI aKT, CONPSHKEHUE ¢ (PePMEHTATUBHBIMHU CTAIUAMH, (pusnonornyeckuii 3pPpext. OCHOBBI
MOJIEKYJSIpHOM opranuzanuu poropenentopa. JlroMuHecneHIUsS OHOJIOIHYECKH BaXKHBIX MOJIEKYIL.

Ipoueccel pacTpaT SHEPTHH 1 HOTOXUMHIECKHH akT. DOTOXUMHYECKUE POLIECCH], KBAHTOBBIM BBIXOJI H CEUECHHE
(doropeaxuy.

Kunernxa ¢poToOHOI0THUECKUX MPOLIECCOB U 3aBUCUMOCTb OT HHTEHCUBHOCTH cBeTa. PoToceHcHOnmm3anus.

dotocunre3. CrieKTp IeHCTBUSL, TOTIIOMEHNE M MUTPAIHs SHEPTUH B POTOCHHTETHYECKON eTMHNIIe. MeXaHU3MbI pa3JeNeHuUs
3apsa70B B PeaKIMOHHOM LieHTpe. ['eHeparus noTeHnuanos. Poib, MeMOpaHHBIX CTPYKTYP. DIEKTPOHTPAHCIOPTHAS LIEIb U
IBe POTOXUMHUIECKHIE PEaKIInH.

Oco0eHHOCTH ¥ MEXaHU3MBI (DOTOIHEPTETUUECKUX PEAKIUN OAKTEPUOPOAONICHHA U 3PUTENHFHOI0 IUTMEHTA POIOIICHHA.
[onstue azaroHa Mo3ra u IBIKeHUE kBazuarTpakropa BCOY B (a30BOM MpocTpaHCTBE ¢ BO3PACTOM YEIOBEKA.

Omnmcath METOJMKY pacueTa 00beMa KBa3uaTTpakTopa B (pasoBOM IMPOCTPAHCTBE COCTOSHHM.

Orenka k03 dHUIMEeHTa aCHHEPTU3MA ¥, C TIOMOIIBIO MAaTPHIIHI A B paMKax KOMITAPTMEHTHO-KIACTEPHOTO ITOIXO0/1a.
CsoiictBa cucrem 1-ro u 2-ro Tuna no W. Weaver

[Moyemy TepMoIHHAMUKA HEPABHOBECHBIX CUCTEM HE MOXKET OIUCHIBATH KHUBBIE CUCTEMBI?

OnuumTe Kax/bli ypoBEHb MOCTPOCHUs IBIKeHHs 110 H.A. BepHurreiiHy (pyOpocnuHaibHbIH (A), TamsiMonaunaapHsii (B),
nmpamugHocTpuanbHbIi (C), kopTukansHenii (D), naeatopustit yposas (E)).

IMonsTre cuctemsl 3-ro Tuna B paborax 1.P. Ilpuroxuna (“The die is not cast” u «®@unocopus HecTaOUIEHOCTHY).
[MonsTue oprannzoBaHHoi cioxuaoct o W. Weaver.

Y CI0BHOCT CTAIMOHAPHOTO COCTOSIHUSI TOMEOCTa3a.

MeTo/161 HACHTU(DHUKAIIMH 3BOJIOLNHI TOMEOCTa3a.

TI'omeoctazuc ¥Y.P. Dmbwu.

HeonpeneneHHOCTH 2-TO THTIA B OPTaHU3AIMHU SIKOOBI IPOU3BOJIBHBIX ABWKEHHN (Ha MPUMEpPE TEIIUHTA).

Pacuét ¢pynkuuii pacnpenenenust f(X) a1 Tpemopa u ternnuHra — pasauguns mno K.

OrpaHM4eHHOCTh CTOXaCTHIECKOTO IMOIX0/1a B OIIMCAHUH JTIOOBIX IBIKCHHUI.

HMuuamuku A(t) — aBToKOppesIHOHHBIX GyHKIHH 1 AUX (aMIUTHTYAHO-YaCTOTHBIX XapaKTEPHUCTHUK) [UIsl TPEMOpA M TETIINHIa,
OIIEHKA TIPOU3BOJIBHBIX M HENPOM3BOJIBHBIX IBIDKCHUH B pAMKaX CTOXACTHUKH.

OTCyTCTBI/Ie ACTCPMUHHUPOBAHHOI'O Xa0Ca B AIMHAMHUKE TpEMOpa U TCIIHUHIA.

AHaror nprHIHIA HeonpeaeneHHocTr [ eiizenbepra muist Guocuctem — complexity.

Kunematuka B cJiydac JETCPMHUHUCTCKOTO U CTOXAaCTHYECKOTO OIMMCaHUs IBHUIKCHUSA

[MaTonorus ¥ BBI3TOPOBJICHHE C O3UIIMHU YBOJIOLUHI TOMEOCTA3a.

CoBpeMeHHas TPaKTOBKa FOMeocTa3a B paMKax TPETheH MapaaurMel.

Wnentudukanys napaMeTpoB MopsiaKa Kak OCHOBAa CHCTEMHOTO CHHTE3a.

[Ipumeps! HeonpeaeneHHOCTEN 1-T0O THIIA B OIIEHKE MPOM3BOJIBHBIX M HEMPOM3BOJIBHBIX ABIKEHUH. Pa3pemnienne
HEOINpeJeIeHHOCTell 1-ro TUNa B OLIEHKE IPOU3BOJIBHBIX U HEIIPOU3BOJIBHBIX JBHKECHUM.

IToHsTUE CIIOXKHBIX CUCTEM, HEOIIPEAEIEHHOCTH U HETIPEICKA3yeMOCTH

Kunematnka 6rocucteM Kak 3BOJIIOLHNS - OCHOBA COBPEMEHHOM Onodu3NKK 1 aHATIOT MeXaHHKH HploTOHA.

buo¢usnueckue MoJenaM NaTOIOTUUECKOTO U HOCTYPAIbHOTO TPEMOPA.

Heompenenennoctu 1-ro u 2-ro THUIMOB MPH U3YYEHHUU CIIOKHBIX OMOCHCTEM.

HeB0o3MOXKHOCTB HCHONB30BAHUSI CTOXAaCTHYECKOrO IIOX0/1a B OMCAHUU OMOMEXaHUYECKUX CUCTEM.

Amnarnor npuniuna ['efizeHOepra B TeOpUM Xaoca-caMOOPraHU3aIMU: HEONPEACICHHOCTH 1-r0 1 2-r0 THIa B OHMOJIOTHH U
MeIULuHe

W3meneHne sHTPONINHU B OTKPHITHIX cucteMax. [loctymnars! [lpuroxuna.

IoHsTHE O CHCTEeMAaX TPEThEro TUIIA




82. Tlouemy cTOXacTUKa HEMPUMEHUMA K CUCTEMaM TPEThEero Thma’?

83. Tumnsl oOmiecTBa B peacrasieHusx A. ToiHOu.

84. JluHamuKa pa3BUTHS COLUYMOB C TIO3ULHUIA 3-i1 mapaaurMel.

85. IIpumepsl mapaaurM, UX 3HAYCHUE AJIsl PA3BUTHS KYJIBTYPhI U HAYKH.

5.2. Tembl NHCbLMEHHBIX PadoT

Temaruxa pedeparos 1o Teme 6:

JleTepMUHUPOBAHHBIN Xa0C ¥ OCHOBHBIE IPUHIIMIIBI er0 uacHTuuKanuu B TXC.

Caoticta xaotuueckux cucreM B pamkax TXC. CTT-complexity.

Uro Takoe ctpanusiii arTpakTop? Ero mpusnaku B Teopun JlsmyHosa.

Camononobue Gpaxranos, pasMEpHOCTb (hpakTaia.

Mexann3msl poxaeHus xaoca B cuctemax. Heiipoceru mo3ra.

CamoopraHu3anys B CUIbHO HEPAaBHOBECHBIX YCIOBUAX U HeHpoceTsax Mo3ra — 1-if Tun HeonpezaeneHHoctd B TXC.
IMapaaurmel B Hayke ¥ 3ak0H cMeHbl mapaaurMm T. Kyna B punocodum.

Teopus xaoca-camoopranuzanuu (TXC) — pyHaaMeHT TpeTbelt napaAurmMsl B COLMOIOIHU.
Heonpenenennocts n camoopranmnzamus B TXC.

[TapagurMel B HayKe, TPEThS IMapaurma.

Tematuka pedeparos mno teme 7:

JlerepMUHUPOBaHHBII Xaoca B OHocHCTEMaXx.

Xaoc cucrem tpetbero tuma (CTT).

JerepmunupoBanHblil xaoc (1X) JlopeHa-ApHonbaa.

IIpuznaku nerepmuarpoBanHoTo Xaoca ([X) u ux orcyrcreue y cuctem tpethero tuma (CTT).
OcobenHocTu xaoca cucteM Tperhero tuna (CTT) ¢ mo3unuii Teopuu Xaoca-caMo0OpraHU3aIHH.
Tematuka pedeparos mo teme 8:

BuomexaHuka - MOCTHK MexXly GU3UKON U TeopHell Xxaoca - CaMOOpraHU3aIuU

bromexanuka npon3BONIBHBIX JBIKEHUN

Peaxuuu 6uocucreM Ha BHELIHUE BO3MYIIAOIue Bo3eicTBu. [Ipumepsl.

Hoseie metoner nzyuenus ycroitanoctu BJ[C.

Wnentuduxanus natonoruu B @IIC meToaMu KBa3uaTTpakTOpOB.

WnenTndukanys CKOpoCTH BEI3IOPOBICHHUS NAUEHTA C TO3HIHNA KHOSPHETHKH.

3abosieBanys Kak 3Boionus opranuzma B OIIC.

N3menenns o0pEMa 1 KOopAMHAT IeHTpa kBazuaTTpakropopa B OIIC npu pa3BUTHH MATOIOTHH.
Pacuér Matpun napHeIX cpaBHEHUH BEIOOPOK TEHNNUHIPAMM.

0. CpaBHeHME MaTpHILl TPEMOPOTPAMM U TEMIIUHIPAMM.

. OTnume Mpou3BOJIBHBIX IBMKEHUH OT HEPOU3BOJIBLHOCTH.

12. Kunematrka OHOCHCTEM KaK BOJIOIHS: CTAIIMOHAPHBIC PEXKUMBI U CKOPOCTh JABMKEHHS CIIOXKHBIX cucTeM— complexity
13. Xaoruueckas OlieHKa JUHAMHUKH TPEMOpa B YCIOBHIX (GU3NUECKONH HArPY3KH

14. TepmoauHaMUUECKUI U XaOTHYECKUH IOAXO/BI B OLICHKE apaMeTPOB TPEMOpPA IPH OXJIAXKACHUH UCTIBITYEMBbIX.

BOo~NoOr~®WONE

©
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6. YAEBHO-METO/JMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYHEHHWE JUCHUIIJIMHBI (MO Y JIS)

6.1. PekxoMenayemas JiuTepaTypa

6.1.1. OcHoBHasi IMTEpPaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, rox Konnua-Bo
JI1.1 Py6un A.b. Buo¢usuka KI1eTouHbIX M.: U3natenscTBo MOCKOBCKOTO 31
TIPOIIECCOB yauBepcuteTa, 2004
JI1.2 Bonbkenmreitn M.B. Buoduzuka: yuebHoe ocobue CII6. [u ap.]: JTans, 2008 10
JI1.3 EcpkoB B.M. Tpetbsa mapagurma: Camapa: Ocoprt, 2011 6
[MoHOTpadus]
JI1.4 Kynpsimos 10.5., Paguanmonnas 6unodusmka: Mocksa: ®usmarnut, 2008, 1
Iepos 10.0., paaHoYacTOTHBIE U http://www.studentl
Py6un A.b. MHKPOBOJTHOBBIE ibrary.ru/book/1SB
3JIEKTPOMArHUTHBIC H3JTyUSHHUS: N9785922108485.html
y4eOHUK
JI1.5 Aprtioxos B.T'. Buodwusuka: yaeOHUK Mocksa: Akanemuueckuii ITpoexr, 2

2020, https://www.student
library.ru/book/ISB
N9785829130275.html

JI1.6 Jlamko, C.1., IoctHexnaccuyeckas napanurma | KpacHomap: FOxxHbII HHCTUTYT 1
Casnuna, 1L.A. HAyKU U COBPEMEHHOCTb! MeHeKMenTa, 2007,
MoHorpadus http://www.iprbook
shop.ru/8440.html
JI1.7 CenetkoB C.I". MeTtonpoorus Mockga: FOpaiir, 2023, 1
JIMCCEPTALIMOHHOTO https://urait.ru/bcod e/519669
HCCIEIOBaHUS: yUEOHNK IS
BY30B

6.1.2. JlonoiHuTeIbHAS JIUTEPATYpPa

ABTODBI, COCTaBUTEIHN 3arnaBue H3paTenbcTBO, IO Konnu-Bo



https://urait.ru/bcod%20e/519669

J2.1

IIpuroxun H. OT CcyLIeCTBYIOIETO K M.: KomKHnura, 2006 5
BO3HHKAIONIEMY: BpeMs
CJIOXHOCTb B (PH3MYECKUX
HayKax

J12.2

IIpuroxun H., CoBpeMeHHas TepMOIUHAMUKA. M.: Mup, 2002 11
Konpenynn . OT TemIoBBIX ABUTATENIEH 10
JUCCUIIATUBHBIX CTPYKTYp:
[Vuebroe mocobue]

J12.3

IIpuroxun U.P., Iopsimok U3 Xxaoca: HOBBIH M.: KomKnura, 2005 9
Crenrepc 1. JMAJIOT YeJOBEKA C IPUPOJIOH

J12.4

AnTOHOB B.®., ®usuka u 6uodusuka: st By3oB | Mocksa: [DOTAP- Menaua, 2015 1
Koznosa E.K., https://www.studentlibrary.ru/book
Yepusir A.M. /ISBN9785970435267.html

JI2.5

O6enuHr B., Xaoc 1 KocMoc. Mocksa, MxeBck: PerymsipHast u 1
®daiicrens P. CuHepreTka 3BOJIIOIIH XaoTHU4ecKas JUHaMMKa, VbkeBckuil
HHCTUTYT KOMITBIOTEPHBIX
ucciaenoanuii, 2005,
http://www.iprbook
shop.ru/16658.html

JI2.6

Baiiboponosa JI.B., Mertono0Tus U METOBI Mockga: FOpaiit, 2023, 1
Yepusickas A.IT. HAYYHOTO HUCCIIEIOBAHNU: https://urait.ru/bcod e/513258
yueOHoe ocoOue 11 By30B

6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHHKAUMOHHOI ceTn "MHTepHeT"

Ol

baza mannsix BUHUTHU PAH. http://www.viniti.ru

22

EnuHOe OKHO JIOCTyIa K 00pa3oBaTeNbHBIM pecypcaM - HHpopMalonHas cuctema.  http://window.edu.ru

33

KubepJlennnka - Hay4dHas 1eKTpoHHas oubnmmoreka. http://cyberleninka.ru

D4

DeKTpOHHbBIE KOJUIEKIINK Ha opTaie [Ipesnnentckoit 6ubmmotekn nm. b. H. Enpruna. http://www.prlib.ru/collections

95

bubioTeka 31eKTPOHHBIX JKypHAJIOB B I. PerencOypr (I'epmannst) http://www.bibliothek.uni-regensburg.de/ezeit/

96

OdurmansHblil caiT MUHUCTEpCTBA HAYKU U BhICIIEro oOpa3oBanust Poccuiickoit @eneparuu.

97

OodunuanbHeiii caiiT Bricieil aTTecTallMOHHOW KOMHCCHH TIPU MUHHCTEPCTBE HAYKH U BBICIIETO 00pa30BaHHs
Poccuiickoit ®enepanun. https://vak.minobrnauki.gov.ru/

6.3.1 [lepeyens MpOrpaMMHOro odecrevdeHust

6.3.1.1

EcbrxoB B.M., Ecskos B.B., Koznosa B.B., ®unaros M.A. Crioco0 KOppeKTUPOBKH JIUEOHOTO W PU3KYIBTYPHO-
CIIOPTHBHOTO BO3/ICHCTBHS Ha OPraHU3M YeJoBeKa B (pa30BOM IMPOCTPAHCTBE COCTOSIHUN C TIOMOIIBIO MaTPHI]
paccrosiHuii / mateHT Ha u3ooperenue RUS 2432895 ot 09.03.2010 r.

6.3.1.2

EcbkoB B.M., EcbkoB B.B., ®unarosa O.E. Crioco6 KOppeKTHPOBKH JI€4eOHOTO HITH JIe4eOHO-030pOBUTEIBHOTO
BO3/ICHCTBHS Ha ManueHTa / mareHT Ha nuzoOperenune RUS 2433788 ot 01.02.2010 .

6.3.1.3

IIporpamma pacuéra nepCOHUPHUIUPOBAHHBIX MATPHUI] MEXKATTPAKTOPHBIX PACCTOSHUH ITPU BHYTPUTPYIIIIOBOM aHAJIM3E
(mporpamma 3BM) // CBuaeTesibCcTBO 00 opHUIMaIbHON perucTparmu nporpammel Ha 9BM Ne 2014663080 ot 15
nexabpst 2014 r., POCITATEHT. — Mockga, 2014.

6.3.1.4

Tporpammusrit mpoaykT «ExcelMSOffice-2016» u «Statistica 10.0» mist craTucTHIecKoi 06pabOTKH TaHHBIX.

6.3.1.5

IIporpamma pacuéra nepCOHUPHUIUPOBAHHBIX MATPHUI] MEKATTPAKTOPHBIX PACCTOSIHUI NIPU BHYTPUTPYIIIOBOM aHAJIN3E
(mporpamma DBM) // CBuaetenscTBO 00 ouIranbHoi perucTpanuu nporpaMmsl Ha OBM Ne 2014663080 ot 15
nexabpst 2014 r., POCITATEHT. — Mockga, 2014;

6.3.1.6

Ecwros, B. M., I'aBpunenxo, T. B., Eceros, B. B., ®unarosa, O. E., lasaosa, JI.1. [IporpamMma nneHTHPUKATTIN
Ba)KHEHIIIUX JUArHOCTHYECKUX MPU3HAKOB (TIApaMETPOB MOPSIKA) C TOMOIIBIO HEHPOIMYIATOpOB (porpamma DBM).
// CBuIeTeNbCTBO 00 OQHIMaNbHON perrucTpanny mporpamMsl Ha DBM Ne 2014663077 ot 15 nexadps 2014 r.,
POCITATEHT. — Mockga, 2014.

6.3.1.7

EckkoB B.M., EcskoB B.B., Koznosa B.B., ®unaroB M.A. Ciocod KOppeKTUPOBKH JieueOHOTO WITH (DU3KYIBTYPHO-
CHIOPTHUBHOTO BO3JICHCTBUS HAa OPraHU3M 4YeJIoBeKa B (pa30BOM MPOCTPAHCTBE COCTOSIHUIA C TIOMOIIBIO MaTPHII
paccrosiauid. // Tlatent Ne 2432895(13) C1 /14 ot 10.11.2011.

6.3.2 Tlepeuenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1.

DNEeKTPOHHO-ONOIUOTEUHBIE CUCTEMBI:

DekTpoHHO-0nbMoTeHast cuctema Znanium. (basosast koyutekumst).  WWW.znanium.com

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

DnexTponHo-6ubnoTeunas cucrema IPRbooks (basosas xosutexuus). http://iprbookshop.ru

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

6.3.2.2.

CoBpemenHbIe podeccroHaIbHbIe 0a3bl TaHHBIX:

Hayunast snexrpornas 6ubanoreka eLIBRARY.RU (http://www.elibrary.ru)

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

HanuonanbHas anexktponHas oudnuorexka (HOB) (H36.pd)

6.3.2.3.

MexyHapoJHble pedepaTuBHbIe 6a3bl JaHHBIX HAYUHBIX U31aHUI:

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



https://www.studentlibrary.ru/book

Apxu HayuHsix xypHanoB (NEICON). http://archive.neicon.ru

Onexrponnsie kauru Springer Nature https://link.springer.com/

Springer Journals — noyHOTEKCTOBAsT KOJUIEKIIUSE JIEKTPOHHBIX JKypHAJIOB u3narenbcTsa. https://rgub.ru/resource/ebs/

6.3.2.4. | NudpopmaoHHbIE CIIPABOYHBIC CUCTEMBI:

I'apanT — nHbOpMarmoHHO-paBoBoii moptai (http://www.garant.ru)

Koncymnerantllinroc — HagexHas npaBoBas noaaepskka (http://www.consultant.ru)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

7.1 YuebHnas ayauropust Ne 310 1 npoBeieHus 3aHATHH JIEKIIMOHHOTO TUIA, 3aHATUH CEMUHAPCKOTrO TUIIA, TPYIIIOBBIX U
MHIMBUYaJIbHBIX KOHCYJIbTALIUH, TEKYIIEr0o KOHTPOJIA U IPOMEKYTOYHOH aTTecTallui OCHAIeHa
CIEHUANIN3UPOBAHHON yueOHON MeOenblo, MEJIOBOM TOCKOM, KOMILIEKTOM NIEPEHOCHOI0 MYIbTUMEAUNHHOTO
000pyIOBaHHUS - KOMIBIOTEP, MPOEKTOP, MPOSKIMOHHBIN SKpaH, KOMITBIOTEP C BO3MOYKHOCTBIO BEIX0/1a B IHTepHET U
JOCTYIIOM B 3JIEKTPOHHYIO UH(OPMALMOHHO-00pa30BaTEIbHYIO CPELY.

JlekmoHHas ayIUTOPUSL YHUBEPCUTETA OCHAIIlEHA CIIENUAIN3UPOBAaHHON MEOEIIbI0 U TEXHUUECKUMU CPEICTBAMU
00y4YeHHsI: MEOBast T0CKA, MOOWIEHBIH MPOEKIIMOHHBIN SKpaH, HOPTAaTUBHEINA IPOEKTOP, HOYTOYK, TOUKA JOCTYIa
Wi-Fi.

7.2 Jla6opaTopust kadeapsl 3KOJIOrUU U OHOGHU3UKY YHUBEPCUTETa OCHAILEHA CIIeIUAIU3UPOBAaHHON MeOeIbIo U
TEeXHAYECKIMH CPEJCTBAMH O0yUCHHS: MENIOBas JOCKA, MOOMIIBHBIN MPOSKIIHOHHBIH 3KPaH, TIOPTATUBHBII IPOEKTOP,
HOYTOYK, Touka mpoctyna Wi-Fi.

7.3 IMomenieHus JUIsl CAMOCTOSTENBHON PabOThI OCHAIIEHBI KOMITBIOTEPHON TEXHUKOI C BO3MOXKHOCTBIO MOKIIFOYCHHUS K
cetH «HTepHET» M 0OecIedeHHeM IOCTYyIIa B SJISKTPOHHYI0 HH(GOPMAILMOHHYIO0 00pa3zoBaTensHyo cpeny Cypl'V:
7.4 539, 541, 542 3an MenuKO-OHOIOTMUECKON JINTEPATYPHI U JTUTEPATyphl 0 (HU3UUECKON KYIbTYpe U CIOPTY
441 3aJ1 HHOCTPAaHHOM JIUTEPATyPhI
442 3aJ1 ecTeCTBEHHO-HAYYHON M TEXHHYECKOH JTUTEepaTyphl

8. METOAUYECKHE YKA3AHUS 110 OCBOEHHIO JUCHHUIIJIMHBI (MOY JIS)

IIpu u3yueHuy AUCLMILIMHBI UCTIONIb3YIOTCS CIEAYIOLIME OCHOBHBIE METOIbI U CPEACTBa 00YUEHHUS, HAIIPAaBICHHbIE HA IIOBLIIIICHUE
Ka4ecTBa MOATOTOBKY aCIUPAHTOB MyTeM Pa3BHTHSA Yy aCITHPAHTOB TBOPUECKHUX CIIOCOOHOCTEH M CAMOCTOSATENHOCTH:
- KontekctHoe 00yueHHME — MOTHMBAlIUS ACIUPAHTOB K YCBOGHHIO 3HAHUM IIyTE€M BBISBICHMS CBA3€Hl MeXIy KOHKPETHBIMU
3HAHHUSAMH H €TO IPUMCHCHUEM.
- IIpo6iaemHOEe 0OydueHHE — CTUMYJIUPOBAHHME ACIUPAHTOB K CaMOCTOSITEILHOMY NPUOOPETEHHIO 3HAHWUN, HEOOXOAMMBIX IS
peIIeHUsI KOHKPETHOH IIPOOIIEMBI.
- OOy4yeHue Ha OCHOBE OIbITA — aKTUBHM3ALMs O3HABATEIBHON AESATENBHOCTH aCHHMPAHTA 3a CUET acCOLUALMM M COOCTBEHHOIO
OIIBITA C TTPEAMETOM H3YUCHHS.
- MupuBunyanpHoe oOyueHHME — BBICTpAaUBaHHME aCIUPAHTAaMH COOCTBEHHON OOpa30BaTENbHON TPAeKTOPUUM Ha OCHOBE
(opMHUpOBaHKA HHAWBUIYaIbHON IPOrPaMMBI C YUETOM HHTEPECOB ACITHPAHTOB.
MexaucuuniaHapHoe 00ydeHne — UCIONb30BaHIe 3HAaHUN U3 Pa3HbIX 00JacTed, UX IPYNNUPOBKA U KOHLEHTPAIUS B KOHTEKCTE
pelaeMoit 3a1aqm.
Lenbio MpaKTUYECKUX 3aHATHH SBIIACTCS:
- 3aKpeIUICHHuE TEOPEeTHYECKOro MaTepuaa, paCCMOTPEHHOTO aCIIUPaHTaMH CaMOCTOSITENIBHO;
- TpOBepKa ypOBHS MOHMMAHHS acIHPaHTaMHU BOIIPOCOB, PACCMOTPEHHBIX CAMOCTOSATENEHO IO y4eOHOH IUTepaType, CTETICHH H
KauecTBa YCBOCHUSI MaTepuaja acllupaHTaMHy;
- BOCIIOJHEHHUE NIPOOEIIOB B IPOHJEHHOI TEOPETUUECKON YacTH Kypca U OKa3aHUE IOMOIIU B €r0 YCBOSHHU.
B Hauane ouepeaHoro 3aHATHs HEOOXOAUMO CHOPMYIUPOBATH 1IEJb, IIOCTABUTH 337a4l. ACIUPAHTHI BHIMOIHSIIOT PAKTHUECKUE
3aJjaHusl, PELIaloT CUTYallMOHHBIE 3aJlaull, a MIPENoAaBaTelb KOHTPOIUPYET X0/, UX BBIIOJIHEHMS IIyTEM YCTHOIO OIPOCa, OLEHKU
pedepaToB, mpoBEPKU TECTOB, MPOBEPKH MPAKTUIECKHUX 3aJaHUH 1 CUTYaI[IOHHBIX 3aad.

Meroauyeckue peKOMEH ALY 10 OPTraHU3aLUH CAMOCTOSTENbHON PaboThI aCIUPaHTOB
Ienbro camocTOATENbHON PabOTHI ACTIUPAHTOB SABIISETCS GOPMHUPOBAHUE CIIOCOOHOCTEH K CaMOCTOSTENFHOMY MO3HAHHUIO U
00y4eHHIO, IOUCKY JINTEPATyphl, 0000IEHUIO0, 0)OPMIIECHHIO U IIPEACTABICHUIO IOTYYSHHBIX PE3yIbTaTOB, UX KPUTUUECKOMY
AHAJIM3Y IMMOUCKY HOBBIX HCOPAMHAPHBIX pCLLICHPIﬁ, APryMEHTHPOBAHHOMY OTCTaUBAHUIO CBOUX npeanome}mﬁ, yMeHI/Iﬁ TIOATOTOBKH
BBICTYIUICHHH U BEACHUS TUCKYCCHH.
Meroauyeckue peKOMEHAAMH IPU3BAHBI IOMOYb aCMPaHTaM OPraHU30BaTh CAMOCTOSTENbHYIO PaboTy IpH U3y4EeHHH Kypca: C
MaTepHaIaMHy JICKIUH, TPaKTHYeCKUX 3aHATHI U IUTePaTypPhIL.
CamocrosrenbHas padoTa acCIMPAHTOB OCYILECTBIISAETCS B CIENYIOMuX hopMax:
- HOATOTOBKA K IPAKTUYECKUM 3aHATHSM,
- UBYYCHHC HOHOHHHTGJ’[BHOI\/II JINTEPATYPhI U ITOATOTOBKA OTBETOB Ha BOIIPOCHI AJIs1 CAMOCTOATCIIBHOI'O U3YYCHUA,
- HOATOTOBKA K TECTUPOBAHUIO,
- HaniucaHue pedepara.
1) IToAroroBka K CEMUHAPCKUM U IPAKTUYECKUM 3aHATHAM.
IIpn moAroTOBKE K CEMHHApPCKMM 3aHATHSIM AaclHpaHTaM HEoOXOAWMO OPHUEHTHPOBATHCS HAa BONPOCH], BBIHECEHHBIC HA
obcyxnenue. Ha ceMMHAapCKUX 3aHATHUSAX INPOBOAATCA ONPOCHI, pa3doOp KOHKPETHBIX CHUTyalull, NMPaKTUYECKUX 3aJaHuil, C
aKTUBHBIM OOCYKJIEHHEM BOIPOCOB, B TOM YHCIE IO TPYyNIaM, C Ienblo 3()(EKTHBHOTO YCBOSHMS MaTepHana B paMKax
HpeI0KEHHON TEMBbI, BBIPAOOTKU
YMEHHH W HaBBIKOB B MPO(ECCHOHAIBHON MAEATENBHOCTH, a TakKe B 00JAacCTH BEeICHHUS MEepPeroBOpoB, ANUCKYCCHH, OOMeHa
uH(popMale, rpaMOTHOI MOCTAHOBKU 3ajad, (GOpMyIHUpOBaHUSA NPOOIeM, OOOCHOBAHHBIX IPEIUIOKEHUNM IO MX PELICHUIO U
apTyMEHTHUPOBAHHBIX BBIBOJIOB.
2) V3yueHne OCHOBHOM U IONOJHUTEIbHON JIUTEPATyphl IPU MOATOTOBKE K CEMUHAPCKUM U IPAKTUUECKUM 3aHATUSAM.




B nensix 3¢ @peKTUBHOrO U MOJHOLEHHOIO HMPOBEACHUS TaKUMX MEPOIPHUATHH acIUpPaHThbl JOKHBI THIATEIbHO MOJTOTOBUTHCS K
BOIIPOCAaM CEMUHAPCKOro 3aHATHA. OCOOEHHO MOOMIPSETCS M IOJIOKHTEIBHO OLIEHWBAETCS, €CIHM aCIHPaHT CaMOCTOSATEIBHO
OpraHu3yeT MOUCK HeoOXxonuMoil uH(OpMaIMK C UCHOIb30BAHUEM NEPUOJUUECKUX U3JaHUM, HHOPMALMOHHBIX PECYPCOB CETU
UHTEpHET U 0a3 JaHHBIX CIEIHUAIbHBIX IPOIPAMMHBIX IPOYKTOB.
CamocrosTenbHas padoTa acUPaHTOB JOJDKHA ONHMPAThcs Ha cHOPMHUPOBAHHBIE HABBIKM M YMEHHS, IPHOOPETEHHBIE BO BpeMs
OCBOEHMS NPEIbIIYIUX KOMIOHEHTOB IPOrpaMMbl acHUpaHTypbl. COCTAaBIAIOMIMM KOMIIOHEHTOM €ro paboThl IOJDKHO CTaTh
TBOPUYECTBO. B CBS3M C 3THM peKOMeHIyeTCs:
1. HayuHaTe NOATOTOBKY K 3aHATHIO CO 3HAKOMCTBA C PEKOMEHJOBAaHHBIMM M HUHBIMU OIyOJIMKOBAaHHBIMH Hay4HBIMU
MyOJIMKAIHSIMU.
2. O0OpaTuTe BHUMAaHUE HAa CTPYKTYPY, KOMIIO3UIIUIO, S3bIK IIyOIMKAIUY, BPEMs U UCTOPHUIO €0 MOSBJICHHUS.
3. Ompexnenute OCHOBHBIE HJEH, TPUHIUIIBI, TE3UCHI, 3AJI0KEHHBIE B ITyOINKAIINIO.
4. BelsicHUTE, KaKOH CIOXKET, 4acTh U3ydaeMoil poOIIeMbl I03BOJISIET OCBETHTh IPOAHAIN3UPOBAHHBIN HCTOUHUK.
5. [IpoBeaute paboTy ¢ HE3HAKOMBIMH MEAUIMHCKAMH TEPMUHAMH U TOHATHSAMH, IJISl 9€T0 MCHONB3YHTE CIOBApH MEIMIIMHCKHX
TE€PMHHOB, SHIUKJIONEANUECKHUE CIOBAPH, CIOBAPH HHOCTPAHHBIX CIIOB U JP.
3areM HE0OXOIUMO O3HAKOMHUThCS ¢ OubIMorpadueit TeMbl M BONpoca, BIOpaTh JOCTYIHbIC BaM M3aHus M3 CITUCKA OCHOBHO#
JUTEPaTypbl, CHENUAIBHON JIUTEpaTyphl, PEKOMEHIOBAHHON K JEKLUSIM U ceMUHapaM. PekoMeHI0BaHHbIE CIMCKU MOTYT OBIThH
JIOTIOJTHEHBI.
Hcnonb3yiite crpaBodHyto auTeparypy. IIouck MOXKHO NPOAOJDKUTL, U3YYUB NIPUMEUYAHUs U CHOCKU B YK€ HMeromuxcs y Bac
MOHOTpausX, CTAThsIX.
PabGotas c nurepaTypoil o TeMe ceMHHapa, JejaiTe BBINUCKU TEKCTa, COJEPIKAIEro XapaKTepUCTUKY WIM KOMMEHTapUil yxe
3HaKoMoro Bam ncrounmka. [Tocie yero BepHUTECH K TEKCTY TOKYMEHTa (3KeNaTeNIbHO TIOJIHOMY) M ITPOBEHUTE €T0 aHAIN3 yXKe B
KOHTEKCTE U3y4EeHHOM HCCIe0BaTeIbCKOM IUTEPaTypEL.
BosHukaromye Ha KaXI0M dTare padOThl MBICIH CIeIyeT 3alHChIBaTh. AHANIN3 TOKYMEHTa CIeAyeT COelaTh COCTaBHON YacThIO
IpopabOTKH BOIIPOCOB CEMMHAapa U BBICTYIUIEHMs aclupaHTa Ha 3aHsatud. OOmee 3HaHME NpoOIeMbl, 0oOCyXJaeMOH Ha
CEeMUHAPCKOM 3aHSTHH, JJOJDKHO COYETATHCS C TIIYOOKHM 3HAHHEM HCTOYHHKOB
IIpoBeneHue NPOMEXKYTOUHOM aTTECTALUU 110 AUCIUILIIHE
DopMoit TPOMEKYTOUHOH aTTeCTalluK OCBOCHNUS AUCIUIUIMHEIL SIBIISIETCS 9K3aMeH. Pe3yIbTaThl MPOMEKYTOUHOTO KOHTPOJIS 3HAHHH
OLICHUBAIOTCS 110 4-0aJIbHOH HIKaJe C OLCHKAMU: «OTIMYHO»; «XOPOIIO»; KyIOBIECTBOPUTENILHO; KHEYIOBIETBOPUTEILHOY.
CamocrosrenbHas padoTa acUPaHTOB TOJDKHA ONHMPAThCs Ha c(HOPMUPOBAHHBIE HABBIKM W YMEHHS, IPHOOPETEHHBIE BO BPEMs
OPOXOXKICHUS ApYruX KypcoB. COCTaBISIOIMM KOMIIOHEHTOM €ro paboThl JOJDKHO CTaTb TBOPYECTBO. B cBsf3u ¢ 3TuM
PEKOMEHTyeTCs:
1. HaunHaTh NOATOTOBKY K 3aHATHIO CO 3HAKOMCTBA € OIIYOJIMKOBAHHBIMU HOPMATHUBHBIMH JJOKYMEHTaMU.
2. O0patuTe BHUMaHUE HA CTPYKTYPY, KOMIIO3UIUIO, S3bIK JIOKYMEHTA, BPEMSI U HCTOPHIO €0 MOSBIICHHUS.
3. Ompexnenute OCHOBHBIE HJIEH, TPUHIIUIIBI, TE3UCHI, 3AJI0KCHHBIE B IOKYMEHT.
4. BeIsicHUTE, KaKOM CIOXKET, 4acTh U3y4aeMOoi IPOOIEeMbI TI03BOJISIET OCBETUTH [IPOAHATIM3UPOBAHHBIN HCTOYHUK.
5. [lpoBeaute paboTy ¢ HE3HAKOMBIMU MEIWIIMHCKIMHU TEPMUHAMH H TIOHATHAMH, JUIS Y€r0 UCIOIB3YHTE CIOBApH MEIHIIITHCKIX
TEPMHHOB, SHIUKJIONEANIECKHE CIOBAPH, CIOBAPH HHOCTPAHHBIX CJIOB U JP.
3areM HEOOXOIMMO O3HAKOMHTHCS ¢ Onbimorpaduei TeMbl B BoIpoca, BEIOpaTh JOCTyNMHbIe BaM M3naHus W3 CMCKa OCHOBHOM
JIMTCPATYypPHI, CHCHHaHbHOﬁ JINTCPATyphbl, peKOMCH}lOBaHHOﬁ K JICKIUAM U NPAKTHICCKUM 3aHATUAM. PCKOMCHZ{OBaHHbIC CIIMCKH
MOTYT OBITh JONIOJTHEHBI.
Ucnone3yiite crpaBounyto auTeparypy. Ilonck MoXHO MPOJOIKUTE, U3YUHMB IPUMEUYaHUsl U CHOCKU B YK€ MMeromuxcs y Bac B
pykax MOHOTpadHsX, CTaThsX.
PaGotas ¢ nurepaTypoil MO TeMe MpPAaKTHYECKOrO 3aHATHS, JeJaiTe BBIMMCKUA TEKCTa, COAEPXKAILIEro XapaKTEPUCTHUKY WU
KOMMEHTapHi y)xe 3HakoMoro Bam mcrounuka. [Tocie yero BepHUTECH K TEKCTY JTOKyMeHTa (SKeJIaTeNbHO IOJTHOMY, 0€3 KyITop) U
MPOBEAUTE €T0 AHAIU3 YK€ B KOHTEKCTE U3y4EHHOM UCCIIeN0BaTENILCKOM TNTEPaTyphL.
BosHukaromye Ha KaXI0M dTare padOThl MBICIH CIIeAyeT 3alHChIBaTh. AHANIN3 TOKYMEHTa CIEAyeT COeNaTh COCTABHON YacThIO
MPOPadOTKH BONIPOCOB NMPAKTHYECKOTO 3aHATHS U BBICTYIUICHHS aclIMpaHTa Ha 3aHATHU. O0Liee 3HaHHE NpoOIeMbl, 00Cyk1aeMon
Ha CEMHUHAPCKOM 3aHSTHH, JOJDKHO COYETAThCS C TITYOOKHM 3HAHUEM HCTOYHHKOB.
CrenyeT coCTaBUTH CIIOXKHBIN TJIaH, CXEMY OTBETa Ha KXKAbIH BONPOC IJIaHa NPAKTUYECKOTO 3aHATHS.
IIpoBepuTh ce0st MOYKHO, BBITIOIHUB TECTHI.

Meroaudyeckie peKOMEHIAUH 10 TIPOBEICHUIO TECTUPOBAHNUS

[enbro TECTOBBIX 3aaHUi SBISIETCSI KOHTPOJIb U CAMOKOHTPOJIb 3HAHUH 1o mpeameTy. Kpome Toro, TeCTbl OpUeHTHPOBAHbI U HA
3aKpeIUIeHUEe M3YYEHHOrO MaTepuana. TeCcTOBblE 3a[JaHusl COCTABIAIOTCS TAKUM 00pa3oM, 4TOObI POBEPUTH 3HAHUS IO Pa3HbIM
paszenaM IUCLUILIMH, a TaKKe CTUMYJINPOBATh O3HAaBAaTEIbHbIE CIOCOOHOCTH acCIMPAaHTOB. boJblnas yacTs BOIIPocoB OazupyeTcs
Ha COJIep>KaHUU Kypca [0 OCHOBHEIM pasfienaM OHO(GH3UKH H CMEKHBIX JUCITHILTHH.

IIpu pemieHMu TECTOBBIX 3aJaHUM BBINUINIUTE IpPaBUIbHbIE OTBETHI uepe3 UX OyKkBeHHOe o0Oo3HaueHue. HekoTopble 3aiaHus
MpeIoaraloT TBOPUECKU Moaxoa 1 apyaunuio. KonnyecTBo BapraHTOB OTBETOB Ha Kax bl Borpoc — oT 1 1o 3. Ecnu Bonpoc He
MMeeT BapHaHTOB OTBETA, 3TO 03HAYAET, YTO OTBET COACPIKUTCS B caMoi (OpMyIUpOBKe BONpoca (HaJo HAWTH KITIOYEBOE CIIOBO).
BrimonHeHne TECTOBHIX 33aHUN YBEIMYMBAET OBICTPOTY YCBOEHMS MaTepualla, pa3BHBAeT YETKOCTb M SICHOCTb MBIIIICHUS,
BHUMATEJIbHOCTb.

Meroandeckue peKOMEHIAUK [0 HaIlMCaHUIo pedepaTa

Pedepar — Gpopma nucbMeHHON pabOThl, KOTOPYIO PEKOMEHAYETCS HCIO/Ib30BaTh ACIMPAHTaM B X0J€ 3aHATUH. OH IpeacTaBisieT
co00¥ KpaTKoe M3JI0KEHUE COACPIKAaHHUS HAYYHBIX TPYJOB, y4eOHOW U CIIPABOYHOM JMTEPATYPHI 0 ONPEICICHHOW HAYYHOH TeMeE.
O0beM pedepara, Kak IpaBuIo, cocTaBisieT 18—20 cTpaHMl] KOMIBIOTEpHOro Tekcra. IloaroroBka pedepaTra Hmoapa3yMmeBacT
CaMOCTOSITETbHOE H3yUYECHHUE acIMPAHTOM OINPEIETICHHOTO KOJINYECTBA UCTOUYHHUKOB (TIEPBONCTOYHHUKOB, HAYYHBIX MOHOTrpaduil u
cTaTed U T.IL.) IO ONpPEJEIEHHON TeMe, He pacCMaTpUBaeMOM MOJAPOOHO Ha JIEKIMY, CUCTEMATU3ALUI0 MaTepuana U KpaTKoe ero
U3JI0KEHHE.

Llens nHanmucanus pedepaTa — MPUBUTHE HABBIKOB KPATKOTO M JJAKOHUYHOTO MPEICTABICHUS COOPAHHBIX MaTepPHanoB U (akToOB B
COOTBETCTBUU C OOLIMM TPeOOBAHUSIMU 10 HATUCAHUIO pedepaToB:

— wleHeHHe MaTepuaa 10 IJaBaM WU pa3jiellaM; BbACICHUE BBECHUS U 3aKII0UUTENIbHON 4acTH;

— JJAKOHWYHOE U CUCTEMaTU3UPOBAHHOE U3JI0’KEHHE MaTepuana;




— BBIICJICHUE TJIABHBIX, CYLIECTBEHHBIX IOJIOKECHUH, MOMEHTOB TEMBI;

— JIOTHYECKasl CBA3b MEX/TY OTACIBHBIMH YacTsIMH;

— BBIBOABI M 0000IIEHNS IO CYIIECTBY pacCMaTPUBAEMBIX BOIIPOCOB;

— Hay4HBIH CTHJIb U3JIOKEHUS: UCTIOIb30BAHNE MEIUIMHCKIX HAYYHBIX TSPMHUHOB M CTAaHIAPTHHIX pedeBbIX 000poToB. He cnenyer
yIoTpeOIITh PUTOPHUECKUE BOIIPOCHI U 0OpaIlieHUs, OOBIACHHYIO U XKAPTOHHYIO JIEKCUKY, TyOIUIIUCTUUECKHUE BEIPAXKEHUS;

— CIIUCOK UCIOJIb30BaHHOM uTepaTypsl (10—15 HCTOUHUKOB).

KadecTBO paboOTHl OLICHUBACTCS IO CIEAYIOIMIMM KPUTEPHUSIM: CAMOCTOSTEIBLHOCTh BBINMOJHEHUS; YPOBEHb 3PYIHUPOBAHHOCTH
aBTOpa IO H3y4aeMOH TeMe; BBIJENICHHEe HanOolee CYNIECTBEHHBIX CTOPDOH HAaydYHOH MpPOOJIEMBI; CIIOCOOHOCTH
apryMEHTHPOBATh IIOJIOKECHUS W OOOCHOBBIBATH BBIBOJBI, YETKOCTh M JIAKOHWYHOCTh B H3JIOKCHHH MaTepuala,
JIOIIOJTHUTENIBHBIC 3HAHMSA, MTOJYYCHHBIC NPU HU3YyYCHUH JIUTEPATYpPHl, BRIXOIAIICH 3a paMKH 0Opa30BaTeNbHON MPOTPAMMEL.
OueHb Ba)KHO UMETH COOCTBEHHYIO JOKa3aTeIbHYIO IO3UIHUIO U TOHUMaHHe 3HAYNMOCTH aHATH3UPYEeMOH PoOIeMBbl.
ITpakTHyeckue 3aHATUSA SBISIIOTCS aKTUBHOH (hopMoii yueOHoro npouecca. I[Ipu NOAroToBKe K NPAKTUUECKUM 3aHATUSIM aclIUpPaHTy
HEOOXOJUMO U3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAaKOMHTCSI C JONOJIHUTENbHOH JIMTEpaTypod, ydecTb PEKOMEHIAluu
IperoaBaTens.

ITpu npoBeieHUH IPAKTUUECKOT0 IPAKTUKYMa 110 AUCLUILTIHE UCTIONb3YOTCS METOJUYECKUE YKA3aHUS 10 IPaKTHYEeCKUM paboTaM
U CBEJICHHUS, IPUBOAMMBIE B CIIUCKE JOTOIHUTEIBHON uTepaTypsl B Paboueil mporpamme. KpoMe BEIMOTHEHMST aHATUTHYECKHX
u3MepeHuii, oopMIIEHHs OTYETa 0 IPaKTUUECKOo! paboTe, MpeaycMaTpuBacTcsl codeceioBaHue ¢ 00Y4alOIMMUCS 110 BOIPOCaM
CaMOKOHTPOJIS IO KaXKJJOH MpaKTHYeCcKoi padore.

IInanpl NpakTUYECKUX 3aHATHM, UX TeMaTHKa, PEKOMEHJyeMas JuTeparypa, Ieidb M 3aJadd €€ WU3ydeHHUs COOOIIalTcs
IperoaBaTeneM Ha BBOIHBIX 3aHATHSX WA B METOIMUYECKNX YKa3aHMAX 0 JTaHHON JTUCIUIIIMHE.

Otuer mo mpakTUdecKod paboTe MOJDKEH COAepKaTh Ha3BaHUE, 11eNb, NepeueHb 00OpYyIOBaHUS, MAaTepUaIOB U PEaKTUBOB,
OIMCaHue METOAUKH MPOBEICHUS PaOOTHI, X0 PaOOTHI, IPOMEKYTOYHbIE Pe3yIbTaThl N3MEPEHH, MaTEMaTHUECKHE pacyeThl, IPH
HEOOXOIUMOCTH — IOCTPOCHUE rpadUyecKuX AMarpaMM, B KOHIE pabOThl 00S3aTENIbHO MENAETCsl 3aKIIOUCHHE C OLEHKOH
MIOJTyYEHHBIX Pe3yJIbTaToB.

IIpeactaBneHye U 3amura UHIUBUAYAIbHOTO OTUETA O BBINOJHEHUM IPAKTUUECKUX PabOT SBISETCS 00s3aTENbHBIM YCIOBHEM
JIOIyCKa aclpaHTa K dk3aMeHy. [loaroroBka ordera TpeOyeT OT acHHMpaHTa INPOSBICHHE TaKUX KauecTB, KaK CIIOCOOHOCTH K
aHanu3y, 0000IeHUIO, CUCTEMAaTH3aluy yueOHOro Matepuana. OTueT npecTaBisieTCs IPernojaBaTelio Ha IPOBEpKY MO0 B KOHIE
TEKYIIEeTOo 3aHATHS, THOO HE MO3/JHee, YeM 3a 7 JHel 10 Havaia SK3aMEHAI[HOHHOM CEeCCHU.

3amuTa OoT4eTa NPOXOAUT B dopMe cobecefoBaHUS — CPEACTBO KOHTPOJIS Ha INPAKTUUECKOM 3aHSITUH, OPraHU30BaHHOE Kak
crienuanbHas Oecela MpenojaBaTels ¢ OOYJAIOIIMMCS Ha TEMBI, CBS3aHHBIE C W3y4aeMOM AMCUMIUTMHOW, W, PacCUMTaHHOE Ha
BBIICHEHHE 00beMa 3HaHUH 00yJarolerocs o OrpeesIeHHOH TeMe.

Otuer o nmpakTHIecKoi paboTe JOIDKEH COAepKaTh:

1.Ha3Banue 1abopaTopHOii paboThL.

2.1enb.

3.060pynoBanue, MaTepHabl, PEaKTHBbL.

4. Metoayka MpoBEAEHHUs SKCIIEPUMEHTA.

5.IlomyueHHble pe3yabTaThl U UX MaTeMaTH4eckas 00paboTka.

6.3aKmoueHre 10 TOTYYEHHBIM Pe3yibTaTaM.

MCTOI[I/I‘{CCKI/IC PEKOMCHOAUH 110 MOATOTOBKE K KAaHAUAATCKOMY OK3aMECHY

OpraHu3zanys 1 IpoBeJeHne KaHIUIAaTCKUX 3k3aMeHoB B Cypl'Y pernameHTUpyeTCs ClelyonUMH JOKYMEHTaMU:

— IlocranoBnenuem IlpaButensctBa Poccuiickoit @eneparuu ot 24.09.2013 1. Ne842 «O mopsimke TPHUCYKISHUH YUEHBIX
CTEIICHEW,

— Ilpuxa3zom MunucrepctBa obpazoBanus u Hayku Poccuiickort @enepannu ot 28.03.2014 1. Ne247 «[lopsamox mpHUKperIeHst
JIMIL IS cauy KaHIUJATCKUX 9K3aMEHOB, Cauy KaHIUJATCKUX 9K3aMEHOB U UX IEepPEeUEHbY;

— CTO-2.12.11 «Ilopsiiok IpOBECHUS KAHAUAATCKUAX DK3aMEHOB.

Kannunarckue sxK3aMeHsbl ABISIOTCA HOPMON IPOMEKYTOUHOH aTTEeCTAlluU aCIUPAHTOB, UX Cada 00s3aTeIbHa Il IPUCYXKACHUS
YU€HOH CTENeHU KaH[U/1aTa HayK.

Iens KaHAMIATCKOTO K3aMeHa 110 HayIHOM crennanbHocTH 1.5.2. Brodusnka COCTOUT B TpoBEepKe NPHOOPETEHHBIX aCIIUPaHTaMHU,
Kacaroluxcs BaXHEHIMX mpoOieM pa3BUTUS OHMOJOTMYECKONW HayKd. DK3aMEH TakKKe CTaBUT LENbl0 YCTAaHOBUTH INIyOUHY
npodeccuoHaNbHBIX 3HAHUHM COHMCKATeNs YYCHOH CTemeHW KaHAMAAaTa XUMHMYECKHX HAyK, YPOBEHb IOATrOTOBIEHHOCTH K
CaMOCTOSTENIbHOI HayYHO-HUCCIIE0BATENbCKOM padoTe.

K sKk3aMeHy OITyCKaroTCsl aCIUPAHThI U COMCKATEN!, He HMEIOIINE 330JDKEHHOCTH [0 AUCHUILIMHAM y4eOHOTO IJIaHa HA MOMEHT
ca4yM HK3aMeHa.

AcniupaHT, He CIABIINH KaHAUJATCKUH 3K3aMeH 10 CIIeNUalIbHOCTH, HE CUMTAETCS 3aBEPIIUBIINM O0yUeHUE B aCIIUPAHTYPE.
OK3aMeH 10 CIENHUAIbHOCTH BKIIIOYAET 00CYX/IEHHE TEOPETHUECKHX BOIPOCOB M coOeceoBaHue 10 TeMe JUcCepTaluu (TpeTHii
BOIPOC) B COOTBETCTBHH C MPOrPAMMO KaHAUAATCKOTO IK3aMEHa, YTBepKAEHHOU TipopekTopoM o YMP CypI'VY,.

Jliis ycnenHoit cjauu SK3aMeHa acliMpaHTy He0OXOMMO BBIIIOJHUTH HECKOJIBKO TPeOOBaHMUIA:

1) perysaspHO mocemaTh ayJUTOPHBIC 3aHATH 10 AUCHUIUIMHE; IPOIYCK 3aHATHI HE TOMyCKaeTCst 0€3 YBaXKUTEIIbHON MPHYKHbI,
2) B ciydae MpOIYCKa 3aHSTHs aCIHPAHT JODKEH OBITh TOTOB OTBETUTh HA SK3aMEHE HA BOIIPOCHI IPENOIABATEINs, B3ATHIC M3
MIPOITYIIEHHON TeMBI;

3) acmupaHT JOJDKEH TOYHO B CPOK CIaBaTh IIMChbMEHHbIE pabOTHI HA IPOBEPKY M K CIEIYIOLIEMY 3aHATHIO YIOCTOBEPHUTHCS, YTO
OHH 3a4TEHBI;

4) TOTOBSICH K OYEPEIHOMY 3aHSTHIO 10 JUCIHILIMHE, aCIIUPAHT JOJDKEH IPOYUTATH COOTBETCTBYIOIIUE pa3/eibl B yU4eOHUKAX,
y4eOHBIX MOCOOMSIX, MOHOTpadusAX U Ip., PEKOMEHAOBAHHBIX NPENOJAaBaTeNIeM B MPOrpaMMe AWUCLUUIUIMHBL, U OBITH TOTOBBIM
MIPOIEMOHCTPUPOBATH CBOM 3HAHUS; KaXKJI0€ YUaCTHE aCIIMPaHTa B 00CY)KACHUH MaTepraa Ha PaKTHYECKUX 3aHATHUAX OTMEYaeTcs
[IPEnoJjaBaTesieM U yUYUThIBAETCS IIPU OTBETE HA DK3aMEHE.




