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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II) JUCIHUILINHBL «TeopeTI/IquKaa (bmm(a» COCTOMUT B 06y‘IeHI/II/I OCHOBaM TeOpeTH‘IeCKOfI (1)I/ISI/IKI/I.

OCHOBHBIE 33J1a4U JUCITUTUTHHBI:

- I3yYCeHHE OCHOB TEOPETHYECKON MEXaHUKH, OCHOBHBIX TIOHSTHH, 3aKOHOB M MOJEJIEH TEOPETUIECKON MEXaHUKH;

- U3yYCHHE OCHOB KJIACCHUUECKOM (HE KBAHTOBOW) TEOPHHU HJICKTPOMATHUTHOTO TIOJIS;

- U3Y4YCHHC OCHOB KBaHTOBOH (1)I/I3I/IKI/I, OCHOBHBIX HOH?{TI/II71, 3aKOHOB 1 Moz[enei/i KBaHTOBOM (bPI3I/IKI/I;

- U3Y4YCHHUC MAaTCMAaTUYCCKOTO aIlrapara KBaHTOBOM (1)I/ISI/IKI/I;

- UI3Y4YCHUHA (byH,I[aMeHTaJ'H)HBIX OCHOB OITMCAaHHSA PAaBHOBECHBIX U HCPABHOBECCHBIX TCPMOJUHAMUYCCKHUX CUCTEM HAa OCHOBE 06I.I.II/IX
METOAO0B TEPMOAUHAMUKU U CTaTUCTUYECKOMN (1)I/ISI/IKI/I; 3HAaKOMCTBO € HEKOTOPBIMU NPUIIOKECHUSIMU TCPMOJUHAMUKH;

- IOJTyYeHHE HaBBIKOB PELICHUS 331a4 B 00JIaCTH TEOPETHUECKOH (HH3HKH.

PeSyJ'[I)TaTI;I O6y’{eHI/I$[ 110 JUCHUIUIMHE HAIIPAaBJICHbI HA JOCTHXXCHUE MHAUKATOPOB!

VK-1.1. BemonHseT mouck HHGOpManum, onpenenseT KpUTepUH CHCTEMHOTO aHaJIu3a IIOCTaBIeHHBIX 3a/1ay;

VYK-1.2. cnonb3yeT KpUTHYESCKUI aHAIHM3, CHCTEMATH3aIHI0 U 00001eHre HHQOPMAIIUH [T PEIICHUS TIOCTABICHHBIX 3a]1a4;

[IK-1.1. 3HaeT ocHOBHBIE TPEOOBAHUS K IOCTHIKEHHIO TEXHUYECKOTO YPOBHS M3JIENINI U3 HAHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX
MaTEepHAaJIOB C YUETOM OIIbITa BEAYIIUX OPraHU3alU;

[IK-1.2. Ymeer: aHaM3UpOBATh UMEIOIINECS JTUTEPATYPHBIE TaHHBIE IO B3aMMOCBSI3H JUCTIEPCHOTO COCTaBa U CBOWMCTB
HAaHOCTPYKTYPHUPOBAHHBIX MaTepPHAJIOB; 00ECIIeYNBaTh COOII0IeHHE TPEOOBAaHUI CTAaHIAPTOB, TEXHUYECKUX YCIOBUI U HOPMATUBHOMN
JIOKYMEHTAIIM! Ha BCEX CTaIUX MPOEKTUPOBAHMUS H3/ICTHI U3 HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHAaJIOB;

[IK-1.3. Bnageer HaBbikaMu ()OPMHUPOBAHHS TEXHMYECKHX 3aIaHUI Ha MPUOOPETEHHE ChIPhs 1 BCIIOMOTaTENIbHBIX MaTepPHaIOB ISt
IIPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPUAIIOB.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazngen) OITOIT: b1.B.02

2.1 TpeOoBanus K NpeABapUTEIbHOI NOATOTOBKE 00y4Yalomierocs:

duzuka

MaremaTrudecKnil aHaIu3

JuddepennunanbHbie ypaBHCHHS

2.2 JIncuuMnIuHbI U MPAKTHKH, 1JIs1 KOTOPHIX OCBOEHHE TAHHOH TUCIMIIMHBI (MOAYJIs1) HE0OX0AMMO KaK NMpeAlecTBYyIolee:

IMoaroToBka k mpoLexype 3alUThl ¥ 3aIUTA BHITYCKHON KBaIH()UKAIMOHHON paboTh

dusuka MIPOYHOCTU U MEXaHUYECCKUC CBOMCTBa MaTepuajioB

duznueckre CBOMCTBa TBEPABIX TEJI

3. KOMIETEHIIUY OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHM S JUCLIUTLTAHBI
(MOJYJIS)

IIK-1: Cnoco0eH aHAIM3UPOBATH ONBIT BeAYLIUX OPraHu3anmii, opranu3oBbiBaTh nposeaenne HUP no npoextupoBanuio u
pa3patoTke HAHOCTPYKTYPHPOBAHHBIX KOMIO3HIIMOHHBIX MATEPHAJIOB H BHEAPATH Pe3YJIbLTATHI HCCJIEI0BAHUIT B HOBbIE
TeXHOJIOTUHU

3HaTh:

Jnsa noctrxenus [1K-1.1: TeopeTnyeckne OCHOBBI, OCHOBHBIE ITOHSTHUS, 3aKOHBI K MOJIENIM TEOPETUIECKOI MEXaHUKH,
AJIEKTPOAMHAMHKHY, KBAHTOBOW TEOPUH, TEPMOJUHAMHUKY U CTATUCTUYECKOH (DU3UKHU; HaYasa TEPMOJTUHAMUKH, OCHOBHBIC
pacrpeesieHust CTaTUCTUYECKOH (pr3nkn

YMmern:

Jst noctmkenus [1K-1.2: monp3oBaThes TEOpETUYECKUMH OCHOBAaMH, OCHOBHBIMU MOHSITHSIMH, 3aKOHAMU M MOJENISIMUA TE€OPETUIECKON
(bU3UKY [T TPOBEICHHS KOMITJICKCHBIX HCCIICI0BAHHUIA CTPYKTYPBI U CBOMCTB HAHOCTPYKTYPHUPOBAHHBIX KOMITO3HIIMOHHBIX
MaTepuasoB

Baanern:
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Jns noctroxenus ITK-1.3: HaBbIKOM pellIeHUs] KOHKPETHBIX 3a/]1a4 B 00JIaCTU TEOpeTUIeCKON (Ppu3uKu

YK-1: Cnoco0eH ocyliecTBJSITh NOMCK, KpUTHYECKUI aHAJIM3 U CHHTe3 HH(POPMaLNU, IPUMEHATh CHCTeMHbII MOAX0 1JIsl
peleHus MOCTABJIEHHBIX 3a71a4

3HaTh:

IIJ'I?{ JOCTHXKCHUA VK-1.1: TCOPETUYCCKNEC OCHOBBI, OCHOBHBIC ITOHATHSA, 3aKOHBI 1 MOJCIN TeOpeTH‘{ecKOﬁ (1)I/I3I/IKI/I

YMeThb:

Jns noctmxenust YK-1.2: nucnonb30BaTh NOUCK, KPUTHYESCKUN aHAJIHM3, CHCTEMATU3AIHIO U 00001eHre HHQOpMAIIMY /TSl PeIICHUS
MIOCTAaBJICHHBIX 33/1a4, UCIIOJIb3Ys TEOPETUYECKHUE OCHOBBI, OCHOBHBIE ITOHSTHUS, 3aKOHBI M MOJIEJIM TEOPETHYECKOH (Hr3nKu

Baagers:

Jns noctmxenuss YK-1.2: pusndyeckumu 1 MaTeMaTHIeCKUMHU METOJaMU 00pabOTKH U aHann3a HH(opMaIliu B 00acTu
TEOPETHUECKON (PU3UKU

B pe3ysabTaTe ocBOEeHNS JMCHUILTHHBI 00yYAIOLIUICS T0JIKEH

3.1|3unarth:

3.1.1|TeopeTnueckre OCHOBBI, OCHOBHBIE TIOHATHS, 3aKOHBI U MOJIEIIH TEOPETUIECKON MEXaHUKH, dJIEKTPOIUHAMHUKHY,
KBaHTOBOH TEOpPHUHU, TEPMOJIMHAMUKHU M CTATUCTUYECKOH (DU3MKHU; HaYala TEPMOJIMHAMUKHI, OCHOBHBIE pacIpeeIeHUs
CTaTUCTHYECKOW (DH3UKU

3.2|Ymertn:

3.2.1|mo1p30BaTHCS TEOPETUICCKAMH OCHOBAMH, OCHOBHBIMH ITOHSTHSIMH, 3aKOHAMH U MOJEIISIMU TEOPETHYECCKON (HH3UKH
JUTSL IPOBEICHHSI KOMIUICKCHBIX UCCIIE0BAHUI CTPYKTYPBI i CBOHCTB HAHOCTPYKTYPHPOBAHHBIX KOMIO3HUIIMOHHBIX
MaTepHaIOB; UCIIONIB30BaTh TOUCK,KPUTHICSCKHUI aHaIN3, CHCTEMATH3AIUI0 U 0000IIeHHe HHPOPMALMH AJISI PELICHHS
MOCTABJICHHBIX 33][a4, UCIONb3YsI TEOPETUIECKIE OCHOBBI, OCHOBHBIE MOHSATHS, 3aKOHbBI U MOJICIH TEOPETUIECKO
buzuku

3.3|Baagern:

3.3.1|HaBBIKOM pelIeHHs] KOHKPETHBIX 33/1a4 B 00JIaCTH TEOPETHUECKOH (PH3NKH; PU3NIECKIMHU U MaTEMAaTHIECKUMHU
MeToZaMu 00paboTKH U aHaIM3a MH(QOpPMAIMK B 00JIACTH TEOPETUYECKOH (PU3HUKU

4. OFBEM JJUCIIMITJIMHBI (MOAY JISI)

O6wasn TpygoemMKocTb 12 3ET

YacoB o yueOHOMY Tany : 432 Busel KOHTPOIS B ceMecTpax:
B TOM YHCIIE :
aynutopHsbie 3aHaTus : 208 9K3aMeHsbl 4, 5, 6, 7
camocTosTeNbHas paboTa : 78,4
4acoB Ha KOHTponb : 108
KOHTaKTHas pabora: 245,6

UKP: 37,6

5. CTPYKTYPA U COIEP’)KAHME JUCILUIIIMHBI (MOLY.JIST)

Kon HaumeHnoBaHue pa3jieioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlntepatypa
3aHATHS [ Kvpe

Pa3nen 1. Teopernueckasi MexaHnKa

1.1 VYpasuenwus qermxerns: O000IIeHAbIE KOOPIUHATEHI. [IpUHIHIT HANMEHBIIIETO 4 10 JI1.1 JI1.6 JI1.8
neiictBus. [Tpuniun otHocuTensHOCTH. DyHKIMS Jlarpamka cBoO0AHOMH JI1.12J12.3
gactunsl. OyHkuus Jlarpanxka cucTeMsl yacTu. /Jlex/ 010523334035

1.2 VYpauenwus qemxenns: O000IIeHABIE KOOPIUHATEHI. [[pUHITHIT HANMEHBIIIETO 4 5 JI1.1 JI1.6 JI1.8
neiicteus. [Ipuniun otHocuTensHOCTH. DyHKIMS Jlarpamka cBoOOAHOMH JI1.12J12.3
gactunsl. Oynkuus Jlarpamxka cuctemsl yactu. /Ip/ 010523334035
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1.3 VYpaBuenus apmwxenus: O000IeHHbIe KOOPAUHATHL. [[pUHIINT HAUMEHBLIETO 4 JI1.1J11.6 JI1.8
neticrBus. [Ipuniun otHocuTenpHOCTH. DyHKIMS Jlarpamxka cBOOOIHOIM JI1.12J12.3
yactupl. @ynkuus Jlarpamxka cucremsl yactutl. /Cp/ 010523334035

1.4 3akoHbl coxpaHeHus: DHeprus. mnyisc. LienTp nnepuuyn. MOMEHT UMITYJIbCA. 6 JI1.1J11.6 JI1.8
VYpaBuenus ['amunbToHa. /JIek/ JI1.12J12.3

013233 54 055

1.5 3akoHbl coxpaHeHus: DHeprus. mmysbe. L{entp nnepiuu. MoMeHT UMITyIbCa. 3 JI1.1J11.6 JI1.8

VYpasuenus I'amunbToHa. /TIp/ JI1.12J12.3
D132 33 54 55

1.6 3akoHbl coxpaHeHus: Dueprus. Umnynbc. LleHTp nHepunun. MOMEHT UMIyJbCa. 2,6 JI1.1J11.6 JI1.8

VYpasuenus I'amunbToHa. /Cp/ JI1.12J12.3
0132335455

1.7 JBr>keHue B IEHTpaJIbHOM Hone: OqHoMepHoe aBixeHue. [Ipusenénnas 10 JI1.1J11.6 JI1.8
macca. /[Bmkenne B ieHTpaabHOM ToJe. 3amada Kemepa. Paccesaue gactu. JI1.12J12.3
/JTex/ 013233 54 55

1.8 JBr>keHMe B IEHTpaJIbHOM Hone: OqHoMepHoe aBixeHue. [Ipusenénnas 5 JI1.1J11.6 JI11.8
Macca. [[Bmkenne B ieHTpaabHOM ToJe. 3amada Kemnepa. Paccesaue wactu. JI1.12J12.3
Mp/ 013233 54 55

1.9 JBikenue B neHTpasibHOM Tone: OnHoMepHoe aBwkenue. [IpuBenénnas 2 JI1.1 J11.6 JI1.8
Macca. J[BmkeHue B 1ieHTpaiabHOM Mojie. 3anaua Kemnepa. PaccesHue yacTu. JI1.12J12.3
/Cp/ 2132335455

1.10 [KoneGanus: CBoOomHbIe KONeOanus. BoiHyxneHHbIe Konebanus. Konebanus 8 JI1.1 J11.6 JI1.8
MOJIEKYJ1. 3aTyxaromye Koyebanus. AHrapMoHn4eckue koiebanus. /JIex/ JI1.12J12.3
0132335455
1.11 [KoneGanus: CBoOomHbIe KOeOanus. BoiHyxneHHbIe kKonebanus. Konebanus 5 JI1.1 J11.6 JI1.8
MOJIEKYJ1. 3aTyxarolye Koyiebanus. AHrapMoHndeckue koaebanus. /TIp/ JI1.12J12.3
213233 5455
1.12 |Kone6anus: CBoGoanble koneOanus. Beinyxaennsle konebanus. Konebanus 2 JI1.1J11.6 JI11.8
MOJIEKYJI. 3aTyxarolie koiebanus. AHrapMoHnueckue konebanus. /Cp/ JI1.12J12.3
013233 354 55
Paznen 2. DaekTpoguHaMuka

2.1 Omnpenenenue >IeKTpOANHAMUKH. McTopuueckas cipaBka. Pa3einst 2 JI1.5 J11.11
aneKTpoarnHaMUKU. KiTFoueBble MOHSATHS: SJIEKTPOMArHUTHOE TOJIE, TEOMETPHS JI1.13J12.4 J12.7
IIPOCTPAHCTBA-BPEMEHH, IPUHIIUIT OTHOCUTEIBHOCTH, JIEKTPUYECKUI 3aps, 013233 354 55
ANIEKTPUYECKOE TI0JIe, MArHUTHOE 1oJie. [IprMeHeHne 21eKTpoJuHaMuKy. /JIex/

2.2 IToBTOpEHHE BeKTOpHOTO aHamu3a. IIoBTOpeHne 3aKOHOB ANEKTPUYECTBA U 2 JIL.5 JI1.11
Marterusma: Tabiuia (Ha3BaHue, pUCYHOK, popmyina B CU, popmyna B CI'C). JI1.13J12.4 J12.7
Mp/ 013233 54 55

2.3 IToBTrOopeHnue BekTOpHOTO aHanu3a. [IoBTOpeHNe 3aKOHOB IEKTPUUYECTBA U 4 JI1.5 J11.11
MarHeTusma: aopabotka tadmuisl. /Cp/ JI1.13J12.4 J12.7

013233 354 55

2.4 DJeMEeHTHI TEOPHH OTHOCUTEIBHOCTU: Bexu uctopuu, nocTyaaTsl TEOPUU 4 JI1.5 JI1.11
oTHOcuTenbHOCTH. MHTepBai. BeiBox u ananus npeobpazoBanuii Jlopenua. JI1.13J12.4 J12.7
ITpeob6paszoBanue ckopoctu. /JIex/ 013233 5455

2.5 [ToBTOpEHHE 3aKOHOB JIEKTPUYECTBA M MArHETH3MA. 3alHCh ypaBHEHUH 2 JI1.2 J11.3 J11.4 JI1.5
Makcsenna B Buze Tekcrta. [IpeobpasoBanus Jlopenua. /T1p/ JI1.11 JI1.13J12.4

2.7
013233 54 55

2.6 3anuch ypaBHeHHI MakcBeia B Buzie Tekcra. [1osicHsIomume pucyHKy. 4 JIT.5 JI1.11

ITpeob6pasoBanus Jlopenua. /Cp/ JI1.13J12.4 J12.7
01323354055
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2.7 JIBI>KEHME YacTHll B 3JIeKTpOMarHuTHoOM nosne: Mmmyinse yactunsl. Cuia. 8 JI1.5J11.11
Oueprus u ['amunbroHnan cBo0o1HON yacTuilsl. [{enTp nHepunu. CraaspHbIi JI1.13J12.4 J12.7
U BEKTOPHBII OTEHIUAJb] 3JIEKTPOMArHUTHOTO TOJIS. Y PaBHEHUE JBHKCHUS 013233 54055
YaCTHUIIBI B 3JIEKTPOMAarHUTHOM nosie. IlocTossHHOe nin 0JJHOpOIHOE
3JIEKTPOMArHUTHOE 10JI€. JIBIKEHUE B IOCTOSHHOM OJIHOPOJAHOM
3NIEKTPUYIECKOM H/UiIU MarHuToM noie. IlpeobpazoBanus JlopeHna amst nons.

WuBapuantsl nons. /Jlex/

2.8 Nmnynec yactuipl. entp nnepuun. Cuia JlopeHiia. DHeprus 4acTHIbI B 4 JIL.S J11.11
3JIEKTPUYECKOM MOJ€. JIBUKEHNE B TOCTOSHHOM OJHOPOIHOM DJIEKTPHUECKOM JI1.13J12.4 J12.7
u/unu marauTom mnosne. IIpeodpaszosanns Jloperna amst nons. MaEBapraHThI 010233 54 55
nons.  /Ip/

2.9 Nmnynec yactuipl. Cuina JIopeHia. DHeprus YaCTHIIBI B JJIEKTPUYECKOM IIOJIE. 4,6 JIL.S JI1.11
JlBrKeHHE B IOCTOSIHHOM OJJHOPOJHOM 3JIEKTPUUECKOM M/ MarHUTOM HOJIE. JI1.13J12.4 J12.7
TIpeobpaszoBanus Jlopenta s moss. /Cp/ 21523334035

2.10 |YpaBHeHHUs 3JIEKTPOMArHUTHOTO I0JIs B BakyyMme: [lepBast mapa ypaBHEHHUN 4 JI1.5 J11.11
Makcgeiia. YpaBHeHUe HeIpeppIBHOCTU. BTropast napa ypaBHeHuit Makcaeia. JI1.13J12.4 J12.7
IInotHOCTH M NOTOK 3Heprud. /Jlex/ 013233 54 55

2.11 |IlepBas napa ypaBHeHuil Makcseiuia. Bropas napa ypaBHeHuii Maxcsesna. 2 JI1.5 J11.11
TToTHOCTD M MOTOK 3Hepruu. /TIp/ JI1.13J12.4 J12.7

013233 54 55

2.12 |IlepBas napa ypaBHeHuil Makcseiuia. Bropas napa ypaBHeHuii Maxcsesna. 4 JI1.5 J11.11

TInoTHOCTH M TOTOK 3HEprun. /Cp/ JI1.13J12.4 J12.7
013233 54 35

2.13  |TlocrosiHHOE 3NMEKTpOMarHuTHOE noJie: Boioj 3akoHa Kymona. 10 JIL.5 JI1.11
DNEeKTPOCTaTUYECKasi SHEPTHs CUCTEMBI 3apsA0B. JIUIoNbHbII MOMEHT. 3aKOH JI1.13J12.4 J12.7
Buo-Casapa-Jlanmaca. MarHUTHBIM MOMEHT. DIEKTPOCTATHIECKOE TIOJIE 21320235435
IPOBOJHUKOB U JUJIEKTPUKOB. JIU3IeKTpUUecKasi IPOHULAEMOCTh CPEMbL.

ITocrostaubIi TOK. HamarHmueHHOCTD Tenla 1 MarHUTHas! IPOHULIAEMOCTh
cpensl. /JIex/

2.14 |DnexrpocraTHUuecKas SHEPrusi CUCTEMBI 3apsAA0B. JJUMoIbHBIN MOMEHT. 3aKoH 4 JI1.5 J11.11
Buo-Casapa-Jlanmaca. MarHUTHBIH MOMEHT. DIEKTPOCTATHIECKOE TIOJIE JI1.13J12.4 J12.7
MIPOBOJHUKOB U AUINIEKTPUKOB. JIM3IeKTprUuecKas IPOHULIAEMOCTb CPEIbI. 013233 54 55
ITocrostHHbIN TOK. HamarHnueHHOCTD Tena 1 MarHUTHas IPOHULIAEMOCTh
cpenst. /Tp/

2.15 |DnexrpocraTuueckas SHEPrusi CUCTEMBI 3apsAA0B. JJUMOIbHEIN MOMEHT. 3aKoH 6 JI1.5 J11.11
Buo-Casapa-Jlanmaca. MarHUTHBI MOMEHT. DJIEKTPOCTATHYECKOE TIOJIE JI1.13J12.4 J12.7
MIPOBOJHUKOB U AUINIEKTPUKOB. [lM3neKTpuyeckas IPOHULAEMOCTD CPEbI. 013233 54 55
ITocrostHHBbIN TOK. HamarHnueHHOCTD Tena 1 MarHUTHas IPOHULIAEMOCTh
cpenpt. /Cp/

2.16 |IlepemeHHOE 3IE€KTpOMarHuTHOE noje: KBasucranuonapHoe NpuOIIKeHUE. 6 JI1.5 J11.11
TIpubnmkeHne MarHUTHOM ra30MHAMHKH. DJIEKTPOMArHUTHBIC BOJIHBI B JI1.13J12.4 J12.7
BaKyyMe. DJIEeKTPOMarHuTHbIEC BOJIHBI B JUAJIEKTpUKax. /JIex/ 013233 54 55

2.17 |KsasucraunonapHoe npuommxenue. [IpubmmxeHre MarHuTHOH 4 JI1.5 J11.11
ra30JMHaMHUKH. DJIEKTPOMArHUTHbIE BOJIHBI B BAKyyMe. DJIEKTPOMarHUTHbIC JI1.13J12.4 J12.7
BOJIHBI B TuaneKTpukax. /I1p/ 013923334055

2.18 |KBasucraunonapHoe npuommkenue. [TpudnmkeHne MarHuTHON 6 JI1.5 JI1.11
ra30JMHaMHUKH. DJIEKTPOMArHUTHbIE BOJIHBI B BAKyyMe. DJIEKTPOMarHUTHbIE JI1.13J12.4 J12.7
BOJIHBI B TU3NIeKTpuKax. /Cp/ 013923334055
Paznen 3. KBantoBasi Teopusi

3.1 O0nacTs npuMeHeHHs KBaHTOBOH Teopuu. [lepexon OT KBaHTOBOH K 4 JI1.7 J11.9 JI1.10J12.1
KJaccuueckoi MmexaHuke. OObEKThI, KOTOPbIE H3ydaeT KBaHTOBast Teopus. Mx J12.5
XapaKTePUCTHKHU. SIBICHUS, KOTOPbIE HE OOBSICHAIOTCS C IIOMOIIBIO 013223334055
Kiaccmaeckor pusuku. Judpaxums snexrponos. ['unoresa e bpoiis.

BonnoBoii nmakert. [lyanusm: BojHa — yactuua. /Jlex/
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3.2

O0nacTb NpUMeHeHHs KBaHTOBOM Teopuu. Ilepexos oT KBaHTOBOM K
Kiaccuueckoid Mexanuke. OObEKThI, KOTOPBIE H3y4YaeT KBaHTOBas Teopus. Mx
XapaKTEePUCTUKU. SIBIICHUS, KOTOPbIE HE OOBSACHSAIOTCS C IIOMOILBIO
knaccuueckoi ¢pusuku. udpakuus snexkTpoHoB. ['unoresa ne bpoiis.
BounHoBoit naker. [yanu3m: BonHa — yactuua. /Cp/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54055

3.3

MaremMaTHYeCKHil anmapaTr KBaHTOBOH TeopHH: [IpUHIMI HEOTPEICICHHOCTH.
INepuoauueckre rpaHUYHbBIC YCIOBUS IS CBOOOTHOM yacTuipl. [locTpoeHne
orepaTopoB (pU3NYECKUX BennunH. BonHoBas QyHkius. CTaTHCTHYSCKAs
TPaKTOBKA BOJMHOBOH (yHKINH. KoMMyTannoHHbIE COOTHOILEHUS IS
orepaTopoB (pu3NUeCKUX BennunH. CBOHCTBA OMepaTopoB HU3HIECKUX
BenmunH. CoOCTBEHHBIE (DYHKIIMK M COOCTBEHHBIC 3HAYCHHUS ONIEPATOPOB
¢dusnyeckux BenudrH. OnepaTopbl KOOPAMHATHI, UMITYIbCa, SHepruu. /JIek/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54055

3.4

MaremaTH4YecKuit anmapaTr KBaHTOBOH Teopuu: [IPUHIIUIT HEOPEISICHHOCTH.
Tlepuonuyeckue rpaHUYHbBIE YCIOBUS sl cCBOOOIHOM yacTuilsl. [locTpoeHue
orepaTopoB pU3NIECKHX BennunH. BonHoBas dyHkiws. CTaTHCTHISCKAsI
TPaKTOBKa BOJHOBOH (hyHKIHH. KOMMyTalmoHHbIE COOTHOIICHUS IS
orepaTopoB GU3NIECKHX BeMnInH. CBOHCTBA OIIEepaTopoB HU3HIECKUX
BennuuH. COOCTBEHHbIC (DYHKIIMU U COOCTBEHHBIC 3HAUEHHS OMIEPaTOPOB
(usndeckux BenuurH. OnepaTopbl KOOPIAMHATHI, UMITYJIbca, dHepruu. /T1p/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54 55

3.5

MaremaTtruaeckuii anmapaT KBaHTOBOHU Teopun: [[puHIMIT HEeoTIpe1eIeHHOCTH.
Tlepuoanyeckue rpaHUYHbIC YCIOBUSI s CBOOOAHOM YacTuIisl. [locTpoeHue
orepaTopoB GpU3NYECKHX BenuanH. BoiHoBas QyHkmus. CtaTiucTHdeckas
TPaKTOBKa BOJHOBOH (hyHKIMH. KOMMyTalmoOHHbIE COOTHOIICHUS IS
orepaTopoB (pU3NIECKHX BennanH. CBOHCTBA OIEpaTOpOB HU3MUECKUX
BennuuH. COOCTBEHHbIC (DYHKIIMU U COOCTBEHHBIC 3HAUEHHS OMIEPaTOPOB
(usndeckux BenuurH. OnepaTopsl KOOPAMHATHI, UMITYJIbca, SHepTrun. /Cp/

JI1.7 J11.9 JI1.10J12.1
J12.5
01030233 54 55

3.6

IIpocreiimue 3agaun kBaHTOBOM Teopuu: Y paBHenue Llpenunrepa, 3aBucsuiee
oT BpemeHH. CraunonapHoe ypaBHenue lllpeaunrepa. Yactuua B
MPOCTPAHCTBE, CBOOOIHOM OT ciJl. YacTHia B siMe ¢ OECKOHEYHO BEICOKHMH
cTeHKkaMu. YacTula B IpsAMOYTOJIbHON TOTEHIUAIBLHOH AMe. JIucKpeTHbIH
crekTp. Yactuia B psAMOYTOJIbHOM MOTEHIUAIbHOM siMe. HenpepbIBHbII
crektp. [IpsMoyronpHbIA NOTEHIMANBHBIH 0apbep (TYHHEIUPOBAHUE).
OnHOMEpHBIN TapMOHUYECKHUHA OCIIFILISITOD. Y CIIOBUSI OJTHOBPEMEHHON
U3MEPUMOCTH (PU3NUECKHUX BENUYUH. YPABHEHUE HETIPEPHIBHOCTH AJIS
IUIOTHOCTH BEPOATHOCTH HaXOX/IECHHs YacTHUIIbI B 3aJaHHBIX KOOpAMHATAX.
Ksasuknaccuueckoe npmxenue. /JIex/

10

JI1.7 J11.9 JI1.10J12.1
JI2.5
010323354055

3.7

IIpocreiimue 3anaun kBanToBOM Teopun: ¥YpasHenue lllpeaunrepa, 3aBucsimiee
ot BpemeHnu. Crannonaproe ypasaenue lllpenunrepa. Yactuna B
MPOCTPAHCTBE, CBOOOJHOM OT ciJl. YacTuia B siMe ¢ 6ECKOHEUHO BBICOKHMHU
creHKamu. YacTuna B IpsMOYroJIbHOM NOTEHIUAIBHOU siMe. JIuCKpeTHBI
cnekTp. YacTuna B mpsiMOyrosibHOM MoTeHIMaabHoU sime. HenpepbIBHbIIH
cnextp. [IpsMoyroybHBII NOTEHIMAIBHBINH Oapbep (TYHHETUPOBAHUE).
OpnHOMEpHBIM rapMOHMUYECKUH OCLMILIATOP. Y CIIOBHSI OTHOBPEMEHHOMN
U3MEPUMOCTH (PU3NUECKUX BEIUYHMH. Y pPaBHEHHE HETPEPBIBHOCTH JUIS
TUIOTHOCTHU BEPOSTHOCTH HAXOKICHUS YaCTULIBI B 3aIaHHBIX KOOPAWHATAX.
Kgasuknaccuueckoe aemwxenue. /TIp/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54 55
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3.8 IIpocreiimne 3anaun KBaHTOBOM Teopuu: YpasHenue llpennnrepa, 3aBucamniee 4,6 |JI11.7J11.9 JI1.10J12.1
ot BpeMenn. CrannonapHoe ypaBuenue lllpenunarepa. Yactuma B JI2.5
IPOCTPAHCTBE, CBOOOAHOM OT cuil. HacTula B siMe ¢ OECKOHEYHO BEICOKUMHU 013233 54055
creHkamu. Yactuma B mpsiMOYTrOJIbHON MOTEHIIMATBHOU siMe. J{nCKpeTHbII
cnekTp. YacTuna B mpsAMOYroJIbHOM OTEHIUAIbHOH AMe. HenpepbIBHbIH
cnextp. [IpsMoyroyibHBIN NOTEHIMAIBHBIH Oapbep (TyHHEIUPOBAHUE).

OnHOMEpHBIN rapMOHUYECKHUA OCIIFILISITOD. Y CIIOBUSI OJHOBPEMEHHON
U3MEPUMOCTH (PU3NUECKUX BEIUYHMH. Y paBHEHHE HENPEPBIBHOCTH JUIS
IUIOTHOCTH BEPOATHOCTH HAXOX/IE€HHs YaCTHUIIbI B 3aJaHHBIX KOOPAUHATAX.
KBasuknaccuueckoe apmwxenue. /Cp/

3.9 JIBrKeHHe 4acTHUIIBI B MTOJIEe IEHTPAITBHBIX CHII: 3a/1ada JBHKESHHS JBYX Tell. 6 JIT.7 J11.9 JI1.10J12.1
CaezieHue K 3a1a4e TpeX epeMEHHBIX. Pa3enenue nepeMeHHbIX B JI2.5
cepruIecKux KOOpIUHATaX. 3aBHCUMOCTh BOJIHOBBIX (DYHKIIUIT OT YIJIOB. 2132235435
PannanbHoe ypaBHeHrE. ACUMITOTHKA pauaabHON 4acTH BOJHOBOM
¢ynkuu. J[BrkeHne B KyJOHOBCKOM moje. Knaccudukanus ypoBHeit
sHepruil. Teopus oneparopa MOMeHTa UMIynbca. CBOHCTBa omepaTopa
MOMEHTa uMItyJbca. /Jlex/

3.10 |[dBwxeHue YaCTUIBI B MOJIE IIEHTPAIBHBIX CUIL: 3aJa4a IBM)KCHUS IBYX Tell. 5 JI1.7 J11.9 J11.10J12.1
Caenenue K 3a7aue TpeX MePeMEeHHBIX. Pa3nenenue nmepeMeHHbIX B JI2.5
cdhepudecKux KOOpIUHATaX. 3aBUCUMOCTb BOJHOBBIX (DYHKIUI OT YIJIOB. 013233 54 55
PannanscHoe ypaBHeHHE. ACHMIITOTHKA pagWaIbHON 9acTH BOTHOBON
(yHkunu. JIBmxeHne B KyJIoHOBCKOM moje. Kitaccudukanus ypoBHei
sHepruii. Teopus omeparopa MoMeHTa UMITyJIbca. CBOHCTBA oriepaTopa
MoMeHTa umiyisca. /T1p/

3.11 |[dBwxeHHe YaCTHUIIBI B MOJIC IICHTPAIBHBIX CHIL: 3a/aua TBHKCHUS IBYX TEIL. 4 JI1.7 J11.9 J11.10J12.1
CaezieHHe K 331a4e TpeX [IepeMeHHBIX. Pa3fieneHue nepeMeHHbIX B J12.5
cepruIecKux KOOpIUHATaX. 3aBHCUMOCTh BOJIHOBBIX (DYHKIIUIT OT YIJIOB. 2132235435
PannanbHoe ypaBHeHrEe. ACUMNITOTHKA paAuaIbHON 4aCcTH BOJHOBOMN
¢ynkmu. J[BrkeHne B KyJOHOBCKOM moje. Knaccudukanus ypoBHeit
sHepruil. Teopus oneparopa MOMeHTa UMITyjIbca. CBONCTBA omepaTopa
MOMeHTa umyisca. /Cp/

3.12  |IIpubnmxeHHBIC METOBI KBAHTOBOM Teopuu: Teopus Bo3MyIeHHs O3 4 JI1.7 J11.9 JI1.10J12.1
BBIPOK/I€HHs ypOBHEH sHepruil. Teopus BO3MYILEHHs IPU HATUYUU JI2.5
BEIPOXKJIEHUS YpOBHEH sHepruid. BapnanmonHsiii mpuHIun. MeTton D1320235435
KaHOHHYECKHX IpeoOpa3oBaHuii. MexaToMHble B3auMozencTBus. /JIex/

3.13  |IIpubnmxeHHBIC METOBI KBAHTOBOM Teopuu: Teopus Bo3MyieHHs O3 5 JI1.2 J11.3 JI1.4 JI1.7
BBIPOXK/I€HHsl ypOBHEH sHepruil. Teopus BO3MYILEHUs IPU HAJIUYUU JI1.9 J11.10J12.1 J12.2
BBIPOJKJICHUS YpOBHEN sHepruil. Bapuauronssiil npunuun. Metoxn JI2.5J12.6
KaHOHMYECKHX Ipeodpa3oBaHuii. Mexaromuble B3aumozencTaus. /I1p/ 013233 35455

3.14  |IIpubnmxeHHbIE METOABI KBAHTOBOM Teopuu: Teopust Bo3MyIeHus 03 4 JIT.7 J11.9 JI1.10J12.1
BBIPOXkK/I€HUs ypOBHEH sHepruil. Teopus BO3MYILEHHs IPU HATUYUU JI2.5
BEIPOXKIIEHUS YpOBHEH 3Hepruil. Bapuannonnsrii mpuHImn. MeTox D1320235435
KaHOHWYECKHX NpeoOpa3oBanuii. MexaTomuble B3aumoaeictaus. /Cp/

3.15 |Teopwus npencrasnenuii: KoopnuHatHOE MpeacTaBieHue. DHEPreTHYECKOES 4 JI1.7 J11.9 JI1.10J12.1
npezacraienue. mmnynscHoe npenacrasienue. CKoOOUHbIE 0003HAUCHHS JI2.5
Jupaxa. [Tonstre o6 yHuTapHbix npeodbpasoBanusx. [Ipencrasnenne 010523334035
HIpenunrepa. [Ipencrasnenue I'eitsendepra. [Ipeacrasnenue Jupaka
(ITpencraBnenue B3aumoaeicTus). [IpencraBieHne yuces 3arnoHeHN .

OmnepaTopsl POXKACHHUS, YHUUTOXKEHHUS, Ynuciia yacTull. Haxoxaenue
SHEPreTUYECKOro CIEeKTpa rApMOHMYECKOTO OCIMIIIATOPA B IIPEICTABICHUN
qucen 3anonHeHus. HaxoxxaeHnue BOTHOBBIX (QyHKIMH rapMOHHYIECKOTO
OCLWIIATOpA B MPEICTAaBICHUH YUceN 3arnoyiHeHus. Haxoxaenne
9HEPreTUYECKOro CIEeKTPa aHrapMOHHYECKOTO OCLMILIATOPA B IPEACTABICHUN
qucen 3anonHeHus. /JIex/
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3.16

Teopus npencrapnenuii: KoopaunaTHoe npescraBieHue. JHEpreTHIecKoe
npexcrasienue. VimmynascHoe mpeacrasienne. CkoOouHbIe 0003HAYECHUS
Jupaxa. [Tonstie o6 yHuTapHbix npeodpasoBanusx. [Ipencrapnenne
Ipenunrepa. [peacrasnenue I'eiizenbepra. [Ipeacrasnenue Jupaka
(ITpencraBnenue B3aumoaeicTus). [IpencraBienue yrcen 3arogHEHNUS.
Onepartopbl poXKJICHHs, YHHYTOXKEHUS, YuciIa yacTil. HaxoxneHue
9HEPreTHYECKOro CIIEKTPa FapMOHUYECKOTO OCLIIUIATOPA B IPEICTABICHUI
ymcen 3anoiHeHus. HaxoxxaeHne BOHOBBIX (yHKIUI rapMOHHUYECKOTO
OCILIIJIIATOpA B TIPEJCTABICHUH YHceN 3anoiHeHns. Haxoxaenue
SHEPreTHYECKOT0 CIIEKTPa aHIAPMOHHUYECKOTO OCHIIUIATOPA B PEACTaBICHIH
ymcen 3anoiHenus. /Cp/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54055

Pa3znen 4. TepmoagnHaMuKa M cCTATUCTUYeCKAsA Pu3nka

4.1

Beenenue, Hauana TepMoJUHAMUKHY: TepMOTMHAMUKA U CTATUCTHYECKAs
(u3HKa KaK pa3THYHble METOMIbI U3yYeHHS 3aKOHOMEPHOCTEH TETUIOBOTO
JIBIDKEHHSI B PABHOBECHBIX U HEPABHOBECHBIX MAKPOCKOIIMYECKUX CUCTEMAX.
MakpocKonm4eckoe 1 MEKPOCKOITYECKOe OMICaHne GU3NIECKHX CHCTEM.
OCHOBHBIC MTOHATHUS U UCXOTHBIC MOJIOKEHHUS TEPMOIMHAMHKH.
TepMOJMHAMHYECKHE CUCTEMBI M TEPMOJIMHAMUYECKUE NTaPaMETPHI;
M30JIMPOBAHHBIE CUCTEMBI. TepMorMHaMHYeCcKOe paBHOBECHE, TEMIIEpaTypa
tena. [ToHATHS 0 KBa3UCTaTHUECKMX M HECTaTHYECKHX Ipoueccax. /Jlex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54 55

4.2

Beenenue, Hauana TepMoJUHAMUKHY: TepMOJTMHAMUKA U CTATUCTHYECKAs
(u3HKa KaK pa3NHIHbIe METOMBI H3YIeHHS 3aKOHOMEPHOCTEH TEeTUIOBOTO
JIBIJKEHHSI B PABHOBECHBIX U HEPABHOBECHBIX MaKPOCKOIIMYECKUX CUCTEMAX.
MakpocKonIeckoe 1 MEKPOCKOITYECKOE OMICaHne GU3HIECKHX CHCTEM.
OCHOBHBIC MTOHATHUS U UCXOTHBIC MOJIOKEHHUS TEPMOAMHAMHKH.
TepMoauHaAMIYECKHE CUCTEMBI M TEPMOIMHAMUYECKUE [TapaMETPHI;
W30JIUPOBAHHBIC CUCTEMBI. TepMOJMHAMHYECKOE paBHOBECHE, TEMIIEpaTypa
Tena. [IOHATHS 0 KBa3UCTAaTUUECKUX U HECTATHYECKHX Ipoueccax. /Cp/

1,6

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54 55

4.3

BaeneHue, HaYana TepMOJUHAMHUKN: BHYTpPEHHSS1 9HEPT sl CUCTEMBI; paboTa 1
TEIUIoTa. Y paBHEHHE IEPBOro Havyalla TePMOANHAMHKH; TEIIOEMKOCTb.
TepMuveckre U KaIOPUISCKUE YPABHCHHUS COCTOSHHUS CHCTEMBL. Y paBHEHHUE
COCTOSIHMS HJICATBHOTO U PeabHOro ra3oB. OCHOBHBIE TEPMOMHAMUYECKHE
IpoLecchl U UX ypaBHeHHs. /JIex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 354 55

4.4

Bsezienue, Havana TepMOJMHAMUKK: [1epBOE HAYAIIO TEPMONHAMHKH.
Temnora u pabota, NepBoe Ha4aIo0 TEPMOJUHAMUKHU. TEMIOEMKOCTb.
VpaBHEHHS TEPMOJIMHAMUYECKHIX TIPOLECCOB.

Mp/

JI1.2 J11.3 J11.4J712.2
JI2.6 JI2.8J13.1
010323354055

45

BBCI[CHI/IC, HavaJia TCpMOJAVHAMUKH: BTOpOC HavgaJi0o TECpMOANHAMUKH.
OOpaTuMble 1 HEOOpaTUMBIE TIPOLIECCH; TPUHINT aAnadaTHIeCKOH
HeoCTHXUMOCTH. [ToHsATHS 00 SHTpONHHU U a0COJTIOTHOM TeMIeparype.
YpaBHeHHe 2-T0 Havaa TEPMOJMHAMUKH U1l PABHOBECHBIX IIPOIIECCOB.
OcHoOBHOE YpaBHECHUEC TCPMOJUHAMUKHU JIsI KBA3UCTATUYCCKUX IPOLIECCOB,
CBSI3b MEX/Y TEPMUYECKUM U KAJTOPUUYECKUM YPABHEHUSMH COCTOSIHUS.
Brranciaenue OHTPOIINH. BTOpOC HavdajJ10 TCpMOJAVHAMUKHA [JI HECTaTUYCCKUX
MIPOIIECCOB. 3aKOH BO3PACTAHUS SHTPOINUH B aANa0aTHUECKU 3aMKHYTOH
cucteMe; HepaBeHCTBO Kiay3uyca. OCHOBHOE ypaBHEHHE U OCHOBHOE
HepaBeHCTBO TepMoarHamuku. Llukn Kaprao u teopemsr Kapho. /Jlex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013223334055

© ®I'bOY BO «Yenl 'Yy




MHWHOBPHAYKHN POCCHUA

\)} ®denepanpHOE rocyjapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuuminasl "Teopetndeckast Gusnka" Mo HapaBICHUIO IOATOTOBKH (crenuanbaocTi) 22.03.01

"MarepuanoBe/ieHre ¥ TEXHOJIOTHH MaTeprajoB"” HalpaBIeHHOCTH (Ipodiro) PH3HKo-XUMUS IPOIIECCOB U MATEPHAIIOB ctp. 10
OI'BOY BO «Henl'V»
4.6 Bsenenne, Havyana TepMogMHAMUKK: BTopoe Haualo TepMOJMHAMHKH. JI1.2 J11.3 J11.4J12.2

Outpomnus. CioBecHble POPMYITUPOBKH BTOPOTO Havyasia. DMIUpUIECKas 1
abcomoTHas 3HTponHs. CBs3b MEXKY IMIUPHUECKOH 1 aOCOIIOTHOM
TeMiiepatypoil. OCHOBHOE ypaBHEHHE TEPMOAHMHAMUKY. Brrancnenne
suTponuu. Teopema I'nb6ca. Bropoe Hauano i HepaBHOBECHBIX IIPOLIECCOB,
3aKoH Bo3pacTanus 3uTponuu. Iukn KapHo. Teopemsr Kapho. /ITp/

J12.6 J12.8]13.1
013233 54055

4.7

Beezenue, Hauana TepMOANHAMUKH: TpeThe HayaI0 TEPMOUHAMUKU U €ro
crencTBrs. HemocTmXuMOoCTh aOCOTIOTHOTO HYIIS TeMiepaTypsl. [loBenenue
TEPMHUYECKUX KOA()(GUIHEHTOB U TEINIOEMKOCTEH IPH HU3KUX TeMIepaTypax;
BBIPOXKJICHUE UJIeaIbHOrO rasa. /JIex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
010233 54 55

4.8

BBenenue, Hauana TepMOANHAMIKN: BHYTpEeHHSS SHEPIUs CUCTEMBI;, paboTa 1
TEIJI0Ta. Y paBHEHHE IEPBOr0 Hadana TePMOJUHAMUKY; TEIIOEMKOCTH.
TepMuueckre 1 KaJlOpHIeCKHe YpaBHEHHUS COCTOSHUS CUCTEMEL. Y paBHEHHUE
COCTOSIHUSI U/I€aJILHOTO U PeallbHOro ra3oB. OCHOBHbIE TEPMOIUHAMUYECKHE
MpOLIECCHl 1 UX  ypaBHeHHs. Bropoe Hauano TepmoguHamMuk. OOpaTuMBble U
HeoOpaTHMBbIe IIPOLECCHI; IPUHIUIL aJHa0aTHIECKOH HEAOCTIXKUMOCTH.
TTonsTHs 00 SPHTPOIHK U a0CONIOTHOW TeMIiepaType. Y paBHEHHE 2-T0 Havyaa
TEepPMOAMHAMUKHU AJI1 PABHOBECHBIX IpolrieccoB. OCHOBHOE ypaBHEHUE
TEPMOAMHAMUKH JJIsI KBA3UCTATHIECKHUX MPOLIECCOB; CBSI3b MEKITY
TePMHUYECKUM U KaJTOPUUECKUM YPaBHEHUSIMU COCTOSIHUSL. Bbruucinenue
SHTpONHH. BTOpoe Havyano TepMOANHAMUKH U HECTATHYECKUX IIPOLIECCOB.
3aKOH BO3pACTaHMs SHTPOINHU B aiuabaTHUECKH 3aMKHYTOH CUCTEME;
HepaBeHcTBO Kitaysznyca. OCHOBHOE ypaBHEHHE U OCHOBHOE HEPABEHCTBO
tepmoauHamukn. L{ukn Kapro u reopemsr Kapuo. Tpetse nagano
TEepPMOAMHAMUKHU U €ro cieACTBUSA. HeTOCTHKUMOCTE aOCOIIOTHOTO HYJIS
Temmeparypsl. [loBenenne TepMuaeckux Kod3GHUIMEHTOB U TEIIOEMKOCTEH
IIPU HU3KHUX TeMIIepaTypax; BEIPOXKIEHUE HaeanbHoro rasa. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
01030233 54 55

4.9

Mertons TepmoauHaMukn: MeTo1 KpyTroBEIX MPOIECCOB (ITUKIOB) M METO.
TepMOJUHAMMYECKUX MTOTEHLIUAJIOB. TepMoiMHAMIUYECKHE TOTEHIUANBI IS
MPOCTOM CUCTEMEBI M CBS3b MKy HUMH. TepMOAMHAMUYECKHE TTOTSHIIAATBI
CHUCTEM C EPEMEHHBIM YHCIIOM YacTHLl. bosbiiol TepMoAMHAMUYECKHUMA
norenuai. /Jlex/

JI1.2J11.3 J11.4J12.2
JI2.6 JI2.8J13.1
013233 54055

4.10

Meronpl TepmoguHaMuKK: MeTol TEpMOAMHAMUYECKUX TOTEHIHAIIOB.
TepMoqrHAMHYECKHE MOTEHIMAIBI IPOCTHIX cucTeM. MeTo nukioB. /TIp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 354 55

411

MeToabl TepMOTMHAMUKHI: MeTO | KPYrOBBIX MPOLECCOB (IIMKJIOB) M METOJ,
TEPMOJUHAMHIECKHX IOTCHIHAIOB. TepMOANHAMUYCCKUE TIOTCHIHAIIBI IS
HpOCTOﬁ CUCTEMBI U CBA3b MCKIY HUMU. TCpMOI[I/IHaMI/I‘{CCKI/IC IIOTCHIIUAJIbI
CHCTEM C ePEMEHHBIM YHCIOM YacTHIl. BOJbIIOi TepMoquHaMIIecKuit
noreHuuan. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 354 55

412

VYcaoBus paBHOBECHS M YCTOWIMBOCTH TEPMOIMHAMHUUECKUX cucTeM. DazoBbie
nepexoipl: OOmIMe yCIoBUs TEPMOIMHAMUYECKOTO PABHOBECHUS U
YCTOHYMBOCTH Pa3IMYHBIX CUCTEM. Y CIIOBUS paBHOBECHS ABYX(ha3HOH
OJIHOKOMITOHEHTHOH CUCTEMBI. Y CJIOBUS YCTOHYMBOCTH PaBHOBECHUS
onHopoaHoi cucremsl. [Tpunnun Jle lllatense-bpayna. Xumuueckoe
paBHOBECHE B OJTHOPOJHOI cucTeMe. Y CIIOBHSI paBHOBECHS B Ie€TEPOT€HHbBIX
cucremax. [IpaBuno a3 'n66ca. @a3oBbie mepexopl EPBOTO U BTOPOTO POa;
ypaBHeHus1 Knanepona - Knaysuyca u Opendecra. /Jlex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013923334055

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHN POCCHUA

\)} ®denepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuumuasl "TeopeTndeckas Gusnka" M0 HalpaBIEHUIO MOATOTOBKY (cnenuanbaocTn) 22.03.01

"MarepuanoBe/ieHre ¥ TEXHOJIOTHH MaTeprajoB" HalpaBIeHHOCTH (Ipodio) PH3HKo-XUMUS IPOIIECCOB U MATEPHAIIOB ctp. 11
OI'BOY BO «Henl'V»
4.13 |YcnoBus paBHOBECHS M YCTOHYHBOCTH TEPMOAUHAMUYECKUX cHcTeM. Dda3oBbIe JI1.2 J11.3 J11.4J12.2

nepexoapl: O0IIHe yCIoBUs TEPMOJUHAMUYECKOTO PABHOBECHUS U
yCTOMYMBOCTH. PaBHOBECHE M yCTOMYMBOCTh TOMOT€HHBIX cucTeM. ITpuHimn
Jle-1llarenne-bpayna. Xummaeckoe paBHOBECHE B TOMOTEHHOM CHCTEME.
PaBHoBecue rereporennsix cucreM. [IpaBuio ¢a3 ['u6oca.

DazoBble Iepexo/ibl IepBOro poja. YpasHenue Knaneiipona- Knaysuyca. /ITp/

J12.6 J12.8]13.1
013233 54055

4.14

VcaoBus paBHOBECHS M YCTOWIMBOCTH TEPMOIMHAMHUUECKUX cucTeM. DazoBbie
nepexopl: OOIMe yCIoBUs TEPMOIMHAMUYECKOTO PABHOBECUS U
YCTOWMYMBOCTH PA3JIMUHBIX CUCTEM. Y CIIOBHSI paBHOBECHS IBYX(ha3zHOM
OJIHOKOMITOHEHTHOH CUCTEMBI. Y CJIOBUS YCTOHYMBOCTH PaBHOBECHUS
omHopoxanoii cucremsl. [Ipunmun Jle Hlatense-bpayna. Xumnaeckoe
paBHOBECHE B OJIHOPOJHOM cUCTEeMe. Y CIIOBHS PABHOBECHS B Ie€T€POr€HHBIX
cucremax. [IpaBuno (a3 I'n66ca. da3oBbie mepexopl IEPBOTO U BTOPOTO POJIa;
ypaBHenus: Kianepona - Knaysuyca u Opengecra. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
010233 54 55

4.15

OO111ie METO/Ibl PABHOBECHOW CTATUCTUYECKOW MexaHuKu: CTaTHCTHYEeCKAs
¢usuka kak pusuueckas reopus. [Ipeamer u 3anauu. OCHOBHBIE TOCTYJIATHI
KJIACCHYECKOU cTaTHCcTHUeCKON pusuku. CTaTHCTHUECKUE aHCaMOH U (ha3oBast
IUIOTHOCTH BeposiTHOcTU. Teopema JInysmiis. Ypasaenue JInyBus.
OCHOBHBIC MTOCTYJIATHl KBAHTOBOM CTATHCTHUYECKON Qu3uku. Matpuiia
wioTHocTu. YpasHeHue Helimana. /JIex/

JI1.2J11.3 J11.4J12.2
JI12.6 J12.8J13.1
01030233 54 055

4.16

OO01u11ie MeTO/Ibl PABHOBECHOW CTaTUCTUYECKOW MexaHUKH: CTaTHCcTHYeCKas
¢msuka xax pusnueckas reopus. [Ipeamer u 3agaun. OCHOBHBIE TOCTYNATHI
KJIaCCUYECKOW cTaTrcTHuecKor pusuku. CtaTucTudeckue aHcaMOiu U (azoBas
IUIOTHOCTH BepositHocTU. Teopema Jlnysmmns. Ypasaenne JImyBums.
OCHOBHBIE MOCTYJIATHl KBAHTOBOM CTaTHCTHYECKOH Qu3uku. Matpuia
wioTHOCTH. YpaBHeHue Helimana. /TIp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54 55

4.17

OO01u11e MeTO/Ibl PABHOBECHOW CTaTUCTUYECKOW MexaHUKH: CTaTHCcTHYeCKas
¢usuka xak pusnueckas reopus. [Ipeamer u 3agaun. OCHOBHBIE MTOCTYNATHI
KJIaCCUYECKOH cTaTucTHYecKor (usuku. CrtaTuctuueckue ancamonu u dasonast
IJIOTHOCTh BeposATHOCTU. Teopema JlnyBumis. YpaBaenue JlnyBuinis.
OCHOBHBIC ITOCTYJIATHl KBAHTOBOM cTaTHCTHYEeCKON pu3uky. Martpuia
wiotHocTu. YpasHenue Heiimana. /Cp/

JI1.2 J11.3 JI1.4J12.2
J12.6 J12.8]13.1
013233 35455

4.18

PaBHoBecHbIe ancambiu. Kanonnyeckue pacnpenenenus: Knaccuueckoe
MHKPOKaHOHHYECKOe pacnpeniesneHne. KBaHTOBOe MUKPOKaHOHUYECKOE
pacripenenenne. Kanonndeckuit ancamo6:p. Kitaccuueckoe kaHOHHUECKOE
pacnpenenenue. Ctatuctuyeckuil unTerpan. KsanroBoe kaHoHHYECKOE
pacripenenenue. Crarucrnyeckas cymma. TepMoAnHAMUYECKUN CMbICTT
HapaMeTpoB KAaHOHHYECKOTO pacnpeaenenus. Pacnpenenenne Makcseria.
Teopema 0 paBHOMEPHOM pacHpeieIeHUH CPeHEH KHHETHYECKON 3HEPTHH IO
cTeneHsaM cBoboabl. Teopema o Bupuane. boiblioe kKaHOHUYECKOE
pacnipenenenue. bonpias cratuctuyeckas cymma. TepMoanHaMU4ecKuit
CMBICT HapaMeTPOB OOJIBIIOT0 KAHOHNYECKOTO PACHIPECIICHHUSI.
TepMonHAMUYECKas SKBUBAIEHTHOCTh CTATHCTHIECKUX aHcaMOJIel. /JIex/

JI1.2J11.3 J11.4J12.2
JI2.6 JI2.8J13.1
010323354055

4.19

PaBHOBecHbIe ancamMOnu. Kanonnueckue pacnpeaenenus: Kiaccuueckoe
MHUKPOKaHOHHYECKOe pacrpeesneHre. KBaHToBoe MUKpOKaHOHHYECKOE
pacnpenenenue. Kanonndeckuii ancamo6ip. Kitaccuueckoe kaHOHHUYECKOE
pacnpenenenue. CtaTucTuuecKuil nHTerpan. KBanropoe kKaHoHHYECKOE
pacnpenenenue. CratuctTuueckas cymMma. TepMoInHAMHUYECKUHA CMBICTT
rapaMeTpoB KaHOHMYECKOTo pactpeneseHus. Pacnpenenenue Makcsesia.
Teopema 0 paBHOMEPHOM pacnpeAeNeHIH CpeiHell KHHETHUECKOM SHEPTUH 110
crenensM cBoboabl. Teopema o Bupuae. /I1p/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013223334055

© ®I'BOY BO «Henl'V»




MHHOBPHAYKH POCCHUU

\,} denepanbHOE rocyJapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma aucuuminasl "Teopetndeckast Gusnka" Mo HapaBICHUIO IOATOTOBKH (crenuanbaocTi) 22.03.01

"MarepuanoBe/ieHre U TEXHOJIOTHH MaTeprasoB"” HalpaBiIeHHOCTH (podiro) PH3HKo-XUMUS IPOIIECCOB U MATEPHAIIOB crp. 12
OI'BOY BO «Henl'V»

4.20 |PaBHOBecHbIe aHcamOnH. KaHoHM4eckue pacnpeneneHus: Kiaccuaeckoe 2 JI1.2 J11.3 J11.4J12.2
MHUKPOKaHOHUYECKOe pactipeneienre. KBaHToBoe MUKPOKaHOHIHYECKOE JI2.6 J12.8J13.1
pacnpenenenue. Kanonuueckuit ancam6ib. Kiaccuueckoe kaHoHH4ECKoe 013233 54055
pacupenenenue. Craructuaeckuii mHTErpai. KBaHToBOE KaHOHUYECKOE
pacnpenenenue. Ctatuctuyeckas cymma. TepMOAUHAMUUECKUN CMBICI
[apaMeTpoB KAaHOHHYECKOTO pacnpesaeneHus. Pacnpenenenue Makcsesa.

Teopema 0 paBHOMEPHOM pacpeeeHUH CpeIHEl KUHETUYECKOH SHEPIHH 110
cTeneHsaM cBo6oabl. Teopema o Bupuane. boiblioe KaHOHUYECKOE
pacnpenenenue. bonplas craTucTuueckas cymma. TepMoaMHaMUYeCKHH
CMBICJI IApaMeTPOB OOJIBIIOr0 KAHOHUYECKOT'O PACIPEIEICHUS.
TepmoanHaMuUYecKast 5KBUBAJIEHTHOCTh CTATHCTHUECKUX aHcamOneit. /Cp/
4.21 |Pacnpenenenue Maxkcsemna — bonbimana. TermoemkocTts razoB /Cp/ 2 JI1.2 J11.3 J11.4J12.2
JI12.6 J12.8]13.1
01023334035
Pa3znen 5. Inasi koHTaKTHas padoTa
5.1 WunuBunyanbHble KOHCYJIBTALUU, TEKYIUH KOHTpois /MKP/ 94 [JI1.1J11.2J11.3J11.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 JI1.13J12.1
JI2.2J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8J13.1
01023334035
5.2 WunuBunyanbHble KOHCYIBTAMU, TeKYIUH KOHTpois /MTKP/ 94 [JI1.1J11.2J11.3JI1.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 JI1.13J12.1
JI2.2J12.3 J12.4 J12.5
J12.6 J12.7 J12.8J13.1
010223334035
5.3 WunuBunyanbHble KOHCYJIBTALUH, TeKYIUH KOHTpois /TKP/ 9,4 [JI1.1J11.2J11.3J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
JI2.2J12.3 J12.4 J12.5
J12.6 J12.7 J12.8J13.1
01023334035
5.4 MHuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpoIb /VIKP/ 9,4 [JI1.1J11.21.3J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 JI1.13J12.1
JI2.2J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8J13.1
01032335405
6. POHJ1 OHEHOYHBIX CPEJICTB
6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB
Tect

© ®I'bOY BO «Henl 'V




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«Uensabunckuii rocynapcrseHHbiil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma gucruruinael "Teopernyeckas (pu3mka" o HAMPaBISHUIO MOArOTOBKY (crennanbHocTn) 22.03.01
"MatepuasioBeIeHE U TEXHOJIOTHH MaTepHaioB" HalpaBIeHHOCTH (podmio) OU3nKo-XIUMUS IPOIIECCOB U ctp. 13
Mmarepuanos ®I'bOY BO «Henl'V»

OTueTsl 110 3a/1a4aM (110 NPAKTUYECKUM 3aHATHIM)
KontponbHas pabora
Bomnpocs! k sx3ameHam

6.2. TunoBbie KOHTPOJIbHBIE 32JaHHSI M HHbIE MAaTePHAJIbI JUISl TEKYLIEeH aTTecTaluu

3aja4y K NPaKTUUECKUM 3aHSATUSAM U [IPUMEP BapUaHTa KOHTPOIbHON paboThl pecTaBieHbl B DOHJIE OLIEHOUHBIX CPE/ICTB
MIPOMEKYTOYHOH aTTecTaluu o aucuuiuinHe "Teoperndeckas Gpusuka'; 3a1a4u K IPAKTHUSCKUM 3aHATHIM pasjelia
"TepMoJMHAMUKA U CTATUCTUUECKAs (PU3MKA" - B IPUIIOXKEHUU 1.

3aja4y K NPaKTUUECKUAM 3aHATUAM (4 ceMecTp)

1. PemnTs 3a1aqy 0 cBOOOJHOM MaJ€HHUH TeJla B OJHOPOIHOM II0JI€ TSDKECTH B Pa3HBIX HHEPIIHATIBHBIX CHCTEMAax OTCUETA: B IEPBOM —
HavansHas koopaunara z(0)=0, ckopocts V(0)=0, Bo Bropoii — z(0)=h, v(0)=vO0.

2. Beruucnuts Jlopenu-gakrop anekrpona (m=9.1-10"-31 kr, e=1.6-10"-19 K1) B kuneckone ¢ yckopstomum Hanpsbkenuem 10 kB. B
KaKHX 3aJlauaX MOXHO OIKCHIBATH JIBUKEHUE TAKOTO 3JIEKTPOHA C MOMOIBIO HEPEISITUBUCTCKOI MEXaHUKH?

3. BeIuMCINTH JICHCTBHE YaCTHUIIBI, CBOOOIHO MANAIOIICH B OJTHOPOTHOM IOJIE TSKECTH.

4. Haiitn ¢ynxiuro JlarpaHka 0JJHOMEPHOTO ITOJIBECHOTO MasITHUKA.

5. Haiitu ¢ynkumto Jlarpanka oJHOMEPHOTO MPY>KUHHOTO MasiTHUKA.

6. BriBecTu H3MeHeHHe pa3MepoB Tena U3 npeodpazoBanuii JIopeHa B ciiyyae 0JJHOMEPHOTO JBUKEHHUS.

7. HaiiTn n3MeHeHne CKOpOCTH YacTHIIbI TIPH NEPECEeUEeHNH TUIOCKOCTH Pa3pbiBa MOTEHIHMAIbHOI SHEPTUH.

8. JlBa 4yenoBeka, HaXOUBIINECS HAa IPOTHBOINOJIOXKHBIX KOHIIAX JOAKHU, IOMEHIUCh MecTaMu. Hackonbko cmecTHTCs J0aKa?

9. BeiBecTH npeoOpa3oBaHKe SHEPTHH YaCTHIBI U3 TIpeoOpazoBanuii ["amunes.

10. OueHuTh OTHOIIEHHE MOMEHTOB MMITyJIbca 3emuid 1 Mapca oTHocutensHO ConHila, eciin Mapce Haxonutes B 1.5 pa3za nansiie u
nerde B 9 paz, uem 3emirs.

11. Haiitu ¢pynkuuro ['aMuiibTOHa 4aCTHIBI B IEKAPTOBBIX U HWJIMHAPUUECKHX KOOPHHATAX.

12. Vkaxure o0macTi GUHATHOTO W HHOUHUTHOTO JBIKEHUS YaCTUIBI IPH CHHYCOUAATbHON 3aBUCHMOCTH ITOTEHINATBHON SHEPTUH
OT KOOPJIUHATHI.

13. BRIUMCIHTE IPUBEIEHHYIO MacCy ISl CACTEMBI IPOTOH-2JIEKTPOH.

14. PaccunTath 3 pekTHBHYIO OTCHIHATBHYIO 3HeprHio i cucteMbl Conaie-3emits (M3=6-10724 kr, Mc=333000 M3, 1 a.e. =150
MJIH. KM, V3=30 KM/C).

15. Kakum OyzeT yron paccessHus YacTHII Ha 1Iape, eClM MPHUIIETIbHBII apaMeTp paBeH a) HyJIr0, 0) MOJIOBUHE pajuyca mapa?

16. OnuimuTe aaropuTMbl TEOPETUUECKON U SKCIIEPUMEHTAIBHON OLIEHOK KOG (UIMEHTa 3aTyXaHUsI MaJIbIX KOJIe0aHUH MasTHUKA.
17. Tlpunymaiite npuMep ypaBHEHUSI aHTAPMOHHUECKUX KOJICOAHHIA.

18. Hapucyiite cxemaTudeckue rpaguku NepuOJHYECKOrO U allepHOIMYECKOT0 3aTyXaHUs KOJICOaHHIA.

19. Haiftu konmm4ecTBO cTenenelr cBoO0bI IByXaTOMHOM MoJeKybl. CKOJIBKO ypaBHeHUH JlarpaHka OmiChIBAIOT €€ IBIKEHHE?

IMpumep BapuaHTa KOHTPOIBHOH paboThI (4 cemecTp)

1. OnHOpOHAS HUTH JUTMHEI L, 9aCTh KOTOPOM JISKHT Ha TJIAJKOM FOPH30HTAIEHOM CTOJIE, ABIDKETCS IO IEHCTBHEM CHITHI TSKECTH
JIpyToil 4acTH, KOTOpasi CBEIIMBACTCS cO cToa. OnpeaenuTb IPOMEKYTOK BpEMEHH T, 0 UCTEUEHHIO KOTOPOTr0 HUTh MIOKUHET CTOJ,
€CJIM MU3BECTHO, YTO B HayaJbHBIH MOMEHT IJIMHA CBELIMBAOLICiCS YacTH paBHa |, a HayanpHasi CKOPOCTH paBHA HYJIIO.

2. Tpu rpy3a Maccsl M KaXkIbIif cCoeIMHEHBI HEPACTHKIMOI HUTBIO, TepeOpOoIIeHHOH Yepe3 HeTOABIKHEIH O1oK. J[Ba Tpy3a mexar Ha
IJIaJKON TOPU30HTANBHOM INIOCKOCTH, @ TPETUi — MOJIBEIIEH BepTHKAIBbHO. ONpeeauTh YCKOPEHHE CUCTEMbI U HATSDKEHUE HUTH METY
HEepBEIM U BTOPBIM Ipy3aMu. Maccoi HuTu u 6J10ka nIpeHeOpeds.

3. PemuTs npensiaymnyto 3agady ¢ y46ToM Macchl OJ10Ka, CUMTAasl, 4TO IPH ABMKEHUU IPY30B OJIOK BPAILAeTCsl BOKPYT HEMOBIDKHOM
ocu. Macca 6110ka — CIIOITHOTO OJHOPOIHOTO JHcKa — paBHA 2M.

ITpumepsl BOIPOCOB IS TECTUPOBAHHUS (5 cemecTp)

1. OnHo w3 ypaBHEeHNH MaKkcBelIa TIacuT:

@) MarHuTHBI MOMEHT KOHTYpa ¢ TOKOM PaBEH MPOU3BEACHUIO CHIIBI TOKA Ha IJIOMIAb TOBEPXHOCTH, OMUPAIOIICHCS Ha KOHTYD;
b) Hupxyssiiys HAOPsHKEHHOCTH IEKTPHYECKOrO MOJISt B KOHTYPE MPOIOPLHOHAIBHA TEMITy H3MEHEHHSI MarHUTHOTO MOTOKa Yepes3
MOBEPXHOCTB, OMUPAIOIILYIOCS HAa KOHTY;

€) PoTop anekTpudeckoii HHIYKIIMK PaBeH INIOTHOCTH TOKA IJTFOC TEMIT U3MEHEHUS HANPSHKEHHOCTH JIEKTPHYECKOTO OIS,

2. OnHoO W3 ypaBHEHUH MaKkcBelIa TIacuT:
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a) [luBepreHuys MarHUTHOW MHYKIIMU paBHA NPOU3BEICHHUIO CHIIBI TOKA Ha TUIOIIA/Ib IIOBEPXHOCTH, OIHPAIOIIEiCsS Ha KOHTYD;
b) LupkysIsius HHIAYKIMA SICKTPUYESCKOTO OIS IPOMOPLMOHATIEHA TEMITY H3MCHEHUS TOKA;

¢) PoTop anexTpuueckoii HaNpsKEHHOCTH POTIOPIHOHAJIEH TEMITY H3MEHEHUS! MATHUTHON MHYKLIUH.

3. Oxno u3 ypaBHeHH MakcBeia rilacuT:

a) [luBepreHuus MarHUTHOW MHIYKIIMU paBHA HYJIIO;

b) InoTHOCTH MOTOKA 3IEKTPOMATHUTHOM SHEPIHH MIPOIOPIHOHAIEHA BEKTOPHOMY [POM3BEICHUIO HAIPSKEHHOCTEN
IIEKTPHYECKOTO ¥ MATHUTHOTO TIOJIS;

¢) PoTop HanpsxeHHs paBeH cujie TOKa IUTIOC CKOPOCTh M3MEHEHUs] MArHUTHOTO MTOTOKA.

4. OmHo n3 ypaBHeHUI MakcBela I1acur:

a) [ToTox MarHUTHO!N MHAYKIMH Yepe3 3aMKHYTYIO IOBEPXHOCTh PABEH HYIIIO;

b) Cxopocts m3MeHeHus 3apsiga B 001acTy IPOCTPAHCTBA PaBHA MOTOKY 3apsi/ia Yepe3 MOBEPXHOCTh ITON 00IacTH;

€) UHayKIyst MarHUTHOTO MOJIst BUTKA C TOKOM MaKCHUMallbHa B IIGHTPE BUTKA.

5. Oxno U3 ypaBHeHH MakcBeia IJ1acur:

a) [luBepreHuus BEKTOPHOTO MMOTEHIIMAIA 3JICKTPOMAarHUTHOTO TOJISl paBHA HYIIIO;

b) IoTok amekTprUecKoit HANPSHKEHHOCTH Yepe3 MOBEPXHOCTh HEKOTOPO 00IaCTH TIPOIIOPITHOHAIIEH 3apsAy 3To# 00acTH;

€) 'pazueHT 31eKTpOoCTaTUUECKOTo NOTEHIMAIa PaBeH HANPSLKEHHOCTH 3JIEKTPUUECKOT0 MO CO 3HAKOM MUHYC.

6. OgHo U3 ypaBHeHH MakcBellTa TIIacuT:

a) ['pasiueHT BEKTOPHOTO MOTEHIMANA PaBEH TEMITY H3MEHEHHS HANpPsHKEHHOCTH MarHUTHOTO TIOJIS;

b) Lupkysasiius cKaIsIpHOTO MOTEHIMATA MATHUTHOTO OISl PABHA CKOPOCTH H3MEHEHMS TIOTOKA AIIEKTPHYECKON HHIYKIIUH;

C) AuBepreHuus HaNpsHLKEHHOCTH HIIEKTPUUECKOTO TIOJIS MPOIIOPLIHOHANIBHA UIOTHOCTH 3apsa.

7. OnHo U3 ypaBHeHH MakcBeIlia TIIacuT:

a) PoTop Hanpsk€HHOCTH MarHUTHOTO OIS PaBeH JIMHEHHONH KOMOMHAIMY TUIOTHOCTH TOKA U TeMIIa H3MEHEHUS HANPSHKEHHOCTH
ANIEKTPHYECKOTO TI0JIS;

b) I'pamuenT HanmpPsHKEHHOCTH MarHUTHOTO TIOJIST PAaBEH CYyMME CHJIBI TOKA i CKOPOCTH N3MEHEHHUS MEKTPUUECKOTO TIOJIS;

C) [luBepreHuus MHIYKIUH MarHUTHOTO TIOJISI paBHA Pa3HOCTH CHIIBI TOKA U TEMITA H3MEHEHHsI MAarHUTHOTO TTOTOKA.

8. OnHo U3 ypaBHeHUH MakcBela IJacur:

a) [ToTox MarHUTHOM MHIYKIMH B KOHTYPE PaBEeH CyMMe CHJIBI TOKA U TEMITa H3MEHEHHS IIUPKYJISIIAH JIEKTPHYECKOTO TIOJIS Yyepe3
IUIOIA/Ab TOBEPXHOCTH ONUPAIOLICHCS Ha KOHTYD;

b) Lupkysisiius HanpsHKEHHOCTH MATHUTHOTO TIOJISL B KOHTYPE PaBHA JIMHEHHOW KOMOMHALMK CHITBI TOKA U TeMIIa H3MEHCHHSI IOTOKA
NIEKTPUYECKOTO MOJIS Yepe3 IUIOMaab IOBEPXHOCTU ONUPAIOIIEHCS Ha KOHTYD;

) Porop anekrprdeckoil HHIYKIUK NPOIIOPLMOHATIEH CyMMe IUIOTHOCTH TOKA M TeMITIa H3MEHEHHUS HANPSDKEHHOCTH JIEKTPUIECKOTO
HOJIS.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 3a/1aHUS 1JIsl IPOMEKYTOUHOMH aTTecTaluu

Bomnpocs! k sx3ameny (4 cemectp)

1. * IIpenqMeT 1 0COOCHHOCTH TEOPETHIECKOH MEXaHUKH. Pa3/iensl: KBaHTOBAS 1 KIIACCHYECKas TEOPHHU, HEPEIATUBUCTCKAS H
PEJIATUBUCTCKAs TEOPHH.

2. * MartepuanpHas Touka. Crerern cBoooas1. OO00MIEHHBIE KOOPAHHATHI, CKOPOCTH, YCKOpeHHs. DyHKIINI KOOPAWHAT U CKOPOCTEH.
3. * @ynxuus Jlarpanxa u gefictBue cucteMsl. YpaBHeHus Jlarpamka. ColicTBa ¢ynkiun Jlarpamka. OKCTpeMalibHbIe TPHHIUIIBI
busuku.

4. * MnepryasbHble CUCTEMBI OTCUETA U CBOMCTBA MPOCTpaHCTBa-BpeMeHu. [IpeobpasoBanus ["anunes u Jlopenna. [TpuHnumnst
oTHOcuTeNbHOCTH ["anuies u OiHIITeiHAa.

5. @dynknus Jlarpamka cBoO6oHOH yacTuipl. E€ BUA B AekapTOBOH, IMIMHAPHIECKON U ChepUIecKOl cHcTeMaX KOOpANHAT.

6. * ®ynxuus Jlarpanxa cucremsl yactul. OOpaTuMOCTh JBUKeHUs. YpaBHeHUs HproTona. HopMupoBKa MOTEHIUAIBHON SHEPIULL.
CucrteMa BO BHEILIIHEM TI0JIE.

7. * Muterpanbl ABMKEHHS. 3aKOH COXPAHEHUS SHEPIHHU KaK CJIEACTBHE OJAHOPOJIHOCTU BPEMEHH.

8. * 3aK0H COXpaHEeHUsI UMITYJIbCA KaK CIEACTBHE OAHOPOIHOCTH NPOCTpaHCcTBa. Binsuue BHenrHero nosst. O600LUIEHHbIE UMITYIIBCHI U
CHIIBL. PesITUBUCTCKUI UMITYJIBC.

9. * YcnoBue nokos cucteMsl yactuil. L{enTp unepimun. Bayrpennss sHeprus. IIpeoOpazoBaHue SHEPTUH.

10. * 3aKoH cOXpaHEeHHs MOMEHTA UMILYJIbCa KaK CIeICTBHE U30TPOIHHU NPOCTpaHCTBA. CeMb aIUTUBHBIX UHTEIPAIOB IBHKECHHS.
ITpeobpa3oBaHue MOMEHTa UMITYJIbCA.

11. * @ynkuusa 'amunbToHa cucteMsl. KaHOHMYECKUE ypaBHEHUS U YCIOBUE COXPAHEHUS SHEPIUU. PelsITUBHCTCKAs KUHETUYECKAs]
SHEprusl.

12. BeIBOJ 1 HESBHOE PEIIECHUE YPABHEHHSI OJHOMEPHOTO ABMKEHHs. OUHUTHOE U MHOUHUTHOE JBUXKEHUS. TOYKM OCTaHOBKHU.
[Tepron mpou3BOIBHBIX KOJIEOAHUH.
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13. 3apmaua nByx ten. Ux ¢pynkuus Jlarpanxka oTHOCHTENbHO IeHTpa nHepuun. [IpuBenénHas macca.

14. LlearpanbHoe none. CoxpaHeHrne MOMeHTa UMITylbca. CekTopuanbHasi CKkopocTh. HesiBHOe pemienre ypaBHEHUS IBIKEHUSI.
IentpoGexHas sHeprust. Touku pa3BopoTa.

15. 3amaua Kemnepa. ®opma Tpaekropuu tena. [lapamerp U 3KCLUEHTpUCUTET opOuTHI. [lepuo ABMKEHUS.

16. Paccestnue uactun. IpunensHoe paccrosuue. DPdexkTUBHOE ceueHUe PacCesHusL.

17. * CBobozHble KoneOaHus. BeiBoJ 1 pellieHue ypaBHEHUS MallbIX KojleOaHui. AMIUIUTY 4, (a3a, 4acToTa, KOMILIEKCHAs
aMIUTUTYAA.

18. Beinyx7ieHHbIe KoaeOanus. BeiBoa U pelieHye ypaBHeHHs Maiblx konebanuil. Ciryuyait rapmoHudeckoil cuiibl. Pezonanc. buenus.
19. Kone6anus monekyin. [Toncuér creneneit cBo0oibl. MckiroueHe NOCTYNaTe IbHOTO U BPaIlaTeIbHOTO IBHKEHHMA. THITBI
KOJIOaHUH TUIOCKUX M JIMHEHHBIX MOJIEKYIL.

20. * 3aryxaromue konedanus. Cuna tpenus. [locTynupoBaHue U pellicHUEe YpaBHEHHS MaJIbIX KoeOaHui. Aniepuoauyeckoe
3aTyXaHHUE.

21. AHrapmonunueckue konedanus. [IpumMmepsl MOACTBHBIX CUCTEM U YPaBHEHH.

IMpumeuanue: *0TMeUEHBI BOIPOCHI, BXOJAIIHE B CIIMCOK BOIPOCOB «TEOPETUIECKOI0 MUHIMYMa).

Bomnpock! k 5k3ameny (5 cemectp)

. Iloctynatsl Teopuu oTHOCUTENIbLHOCTH. IIpocTpancTBo MunkoBckoro. Murepsai. *
. BoiBog n ananu3z npeo6pazoBanuii Jlopenua.

. [IpeobpazoBanue ckopoctu. [IpenenbHbie cayvau.

. Immynsc gactunel. Cuna. *

. OHeprus u ['aMUIbTOHHAH CBOOOIHON YaCTHIIBL. *

. CKaJsIpHBIH U BEKTOPHBIH NOTEHIMAIIBI JJIEKTPOMArHUTHOTO TIOJIS.

. YpaBHeHHE IBIKEHHS YaCTUIIBI B 2JIEKTPOMAarHUTHOM M1oje. *

. IlocTosIHHOE MK OJTHOPOJHOE HIEKTPOMArHUTHOE IOJIE.

. JIBIKeHne B IOCTOSIHHOM OJHOPOJIHOM 3JIEKTPUYECKOM WIIM MAarHUTOM IIoJie. *
10. /IBm>xeHHE B IIOCTOSHHBIX OJHOPOIHBIX AJIEKTPUYECKOM U MArHUTOM TOJISX.
11. TIpeodOpazoBanus JlopeHiia s moss. *

12. luBapuaHThl MO, *

13. TlepBas napa ypaBHeHuit Makcsemia. *

14. Bropas napa ypasHenuit Maxcenna. *

15. TITOTHOCTP U MOTOK 3JIEKTPOMArHUTHOM SHepruu. *

16. BeiBop 3akona Kynona.

17. DnexTpocraTudeckas 3HEPrsi CUCTEMBI 3aps/I0B.

18. IunoyibHBI MOMEHT.

19. 3akon buo-Cagapa-Jlamiaca. *

20. MarHuTHBIN MOMEHT.

21. DnexTpocTaTudecKoe MoJjie MPOBOJHUKOB U JUIIEKTPUKOB.

22. JIudnexkrpuueckasi IpOHULAEMOCTb Cpebl. *

23. ITocTOSsIHHBIH TOK.

24. HamarHMueHHOCTD TeJla U MarHUTHAs IPOHULIAEMOCTb Cpefbl. *

25. KBasucraunoHapHoe IpUOIKEHHE.

26. [TpubnmxeHne MarHUTHOM ra30JHHAMHUKH.

277. DOnexTpoMarHuTHEIE BOJIHBI B BaKyyMme. *

28. DIeKTpOMarHUTHbIEC BOJIHBI B JUIJIEKTPUKAX

[Mpumeuanue: *oTMeUYEeHBI BOIPOCHI, BXOJSIIHE B CIHCOK BOIPOCOB «TEOPETHIECKOTO MUHUMYMa).
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Bomnpocs! k 5x3ameny (6 cemectp)

1. OGnacTs MpUMeHEeHUs KBaHTOBOH (hu3ukH. [lepexo oT KBaHTOBOM K KJIAaCCHUYECKON (H3HKe.

2. OOBEKTHI, KOTOpbIE N3y4yaeT KBaHTOBas (pu3nka. FIX XapaKTepUCTHKH.

. SIBneHus1, KOTOpbIE HE OOBACHSIOTCS C IOMOIIBIO Kilaccudeckoil pusuku. SAsnenue porodddexra. @oToOHHAS TEOPHs CBETA.
. SIBneHwms1, KOTOpBIE He OOBICHSIOTCS C MOMOIIBIO Kilaccuueckoi ¢pmsuku. Dddexr Komnrona.

. SIBneHus1, KOTOpbIE He OOBACHSIOTCS ¢ TOMOIIBIO Kilaccudeckor Gusuku. Onbir @panka-I'epia.
. Andpaxuus smmextponos. ['unoresa ae bpoitsa. BonHoBoit maker.

. Qyanusm: BoaHa — yactuna. [IpuHImn HeonpeaeaeHHOCTH.

. [lepunoanueckuie rpaHUYHbIE YCIOBUS JUI CBOOOJHOM YacTHUIIBI.

. [Moctpoenue oneparopoB HPU3NIECKUX BEIUUHH.

10. BomnoBast ¢pyHKims. CTaTHCTHYECKas TPAKTOBKA BOJTHOBOW (DYHKIIWH.

O 003N N b~ W
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11. KoMMyTaIlMOHHBIE COOTHOLIEHUS /I OEPATOPOB (PU3UUECKUX BEJIUUUH.

12. CBoiicTBa onepaTopoB GU3HMUECKUX BEITHYHH.

13. CoGcTBeHHBIE (DYHKIIMU U COOCTBEHHbIE 3HAUEHUSI ONEPaTOPOB (HU3UUECKUX BEIUYUH.

14. OnepaTopsl KOOPAMHATHI, UMITYJIbCA, YHEPTHH.

15. IlpocTelimue 3ana4n KBaHTOBOM MeXaHUKHU. Y paBHeHue llIpenunrepa, 3aBucsinee OT BpEMEHH.

16. Ipocteiimue 3anauu kBaHTOBOI Mexanuku. CranuoHnapHoe ypaBHeHue llIpeaunrepa.

17. TIpocTetitiue 3a1a4n KBAHTOBOW MeXaHUKHU. YacTHiia B MPOCTPAHCTBE, CBOOOJHOM OT CHIL.

18. IpocTeiimue 3a1auu KBaHTOBOI MeXaHUKH. HacTula B iMe ¢ OECKOHEUHO BHICOKMMU CTEHKAMU.

19. IlpocrTeiinne 3a1a4n KBAHTOBOIM MexaHHUKH. YacTuiia B MpsSIMOYTOJIbHON MOTEHIINAIBEHON siMe. J{NCKPETHBIN CTIEKTP.
20. IpocTeiimue 3a1auu KBaHTOBOM MeXaHUKH. YacTula B IPsIMOYTOJIbHON MOTEHIUAIBHOMN siMe. HenpepbIBHBII CHEKTP.
21. TIpocTeiinme 3a1a4i KBaHTOBOW MEXaHUKU. [IpsSIMOYTOJIbHBIH OTCHIHAILHBIN Oapbep.

22. OnHOMEpPHBIH rapMOHUYECKUH OCLIAIIATOP.

23. JIBrKeHUE YaCTHIIBI B IT0JI€ IEHTPAJIbHBIX CHJI. 3a/1adya IBHKEeHHS ABYX Tell. CBeeHne K 3a/1aue TPEeX MepEMEHHBIX.
24. JIBr>keHHe JacTHILBI B [10JI€ IIEHTPaIbHBIX CUII. Pa3zenenue nepeMeHHbIX B ChepHUIeCKUX KOOPAUHATAX.

25. JIBW>KEHHE YaCTHIIBI B TIOJIC ICHTPAJIBHBIX CHJI. 3aBUCHMOCTD BOJHOBBIX (DYHKIIMI OT YIJIOB.

26. JIBr>keHHe JacTHIBI B [10JI€ LIEHTPaIbHBIX CHIL. PaguansHoe ypaBHEHHME.

27. JIBW>KEHHE YaCTHIIBI B TIOJIC IICHTPAJIBHBIX CHJI. ACUMITOTHKA PaJMalIbHON YaCTH BOJTHOBOW (DYHKITUH.

28. JIBr>keHHe YacTHIIbI B [10JI€ LIEHTPaJIbHBIX CUIL. J|BIJKEHUE B KYJIOHOBCKOM IIOJIE.

29. JIB>KEHHE YaCTHIIBI B TIOJIEC EHTPATIbHBIX cril. Kitaccudukanus ypoBHEH SHEPTHil.

30. Teopust onepaTopa MOMEHTA UMITYJIbCA.

31. CpoiicTBa onepaTopa MOMEHTa UMITYJIbCA.

32. YcnoBus OAHOBPEMEHHON U3MEPUMOCTH (HU3UIECKUX BETUUIHH.

33. YpaBHeHHE HENPEPHIBHOCTHU IS IJIOTHOCTH BEPOSITHOCTH HAXOKJICHUS YaCTHUIIBI B 3alaHHBIX KOOPIHUHATAX.

34. IlpuGiKeHHbIE METO/Ibl KBAHTOBOM MeXaHUKU. Teopus Bo3MyIeHUs 0€3 BHIPOXKJICHUS YPOBHE SHEPrUid.

35. [IpubnmxeHHbIE METOBI KBAHTOBON MeXaHUKH. Teopusi BOSMYIICHHS TIPH HATMYHH BBIPOXKICHHS YPOBHEH SHEPTHUi.
36. IIpuGikeHHbIE METO bl KBAHTOBON MEXaHUKU. BapualuoHHbIN IPUHIIKIL.

37. IpubnmxeHHbIE METOBI KBAHTOBON MEXaHUKH. MeTol KaHOHHUECKHX IPeoOpa3oBaHuii.

38. Teopus npencrasnenuii. KoopnunatHoe npejcraBieHue.

39. Teopus npeacTaBieHnil. DHEPreTHIECKOE MPEICTABICHNE.

40. Teopus npeacrasieHUH. IMITyIbCHOE NpeACTaBIEHHE.

41. Teopus npexacrarnenuit. CkobouHble 0003HaueHus Jupaka.

42. Teopus npencrasiaeHuil. [lonarie 06 yHUTapHBIX IpeoOpa3OBaHUSIX.

43. Teopus npencraBiennil. [Ipencrasnenue llpequnarepa.

44. Teopus npexacrasnenuid. [Ipeacrasnenne ['eitzendepra.

45. Teopus npencrasienuit. [Ipencrasnenue Jdupaka (IlpencraBnenne B3anMonedCcTBu).

46. IIpencraBnenue yncen 3anoyiHeHus. OnepaTopsl pOKICHUS, YHUUTOKEHHS, YUCIIA YaCTHUI.

47. HaxoxJeHue 3HepreTUIeCKOro CIEKTPa FapMOHMYECKOT0 OCHMILIATOPA B IIPEACTABICHUM YUCEN 3aII0JIHEHUS.

48. HaxoxxJeHre BOJIHOBBIX (DYHKIMH rapMOHHYECKOTO OCHMILIATOPA B MPEACTABICHUN YHCEI 3aII0THEHHS.

49. HaxoxJeHue 3HepreTUIECKOro CIIeKTPa aHrApMOHUUECKOTO OCHUIUILITOPA B IPEACTaBICHUH YHCET 3alI0THEHHUSL.

Bormpocsr k sx3ameny (7 cemectp)
[penmer u 3anaun TJ] u ctatucTHyeckoit puznku™®.
HyneBoe nauano T/I*. YpaBHEHHS COCTOSHUS ™.
IepBoe nauano TI*.
TemnoeMKoCTH*, TEpMUYECKHE KOIPPHUIIUCHTHI.
OcHosuble T/ nponecchl U UX ypaBHEHUS ™.
CnoBecHble hopmyanpoBku 2-ro Havyana TJ[.*
DHTponHsA*, Mepexo]] 0T IMIUPHIESCKON SHTPOIHHU K aOCOIIOTHOH.
Temnepatypa*, cBA3b SMIMPHIECKON U aOCOIIOTHON TeMIIepaTyp.
OcHoBHoOe ypaBHeHHe T/ 1 CIIeACTBUS U3 HETO*.
. Beraucnenue surponun*. Teopema ['n66ca.
. Bropoe navano T/l 11t HEOOpaTUMBIX POLIECCOB™.
. Tpetwse Hauano T/[*n cneacTBUs U3 HETO.
. Huka Kapuo*. Teopembr KapHo*.
. Tl moTeHMasl IPOCTOM CUCTEMBI*.
. T/] moTeHuanbl CUCTEM C IIEPEMEHHBIM YHCIIOM YacTHII.
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16. MeTtoz KpyroBbIX IIPOLIECCOB.

17. O6mue ycnosust T paBHOBecHs™.

18. YcnoBus paBHOBecHs ABYX(ha3HOH OJHOKOMIIOHEHTHOH CHCTEMBIL.

19. YcnoBus ycTOWIHBOCTH paBHOBECHS 0HOpoAHOM cuctemsl. [Ipunnun Jle -lllatense bpayna.
20. XuMuuecKkoe paBHOBECUE B OJHOPOAHON cUCTEME.

21. PaBHoBecue rereporeHHbIx cucreM. [TpaBuio ¢as ['m6oca.

22. Knaccudukanus (pazoBbIX mepexonoB*.

23. Vpasuenue Knaneiipona-Knaysuyca.

24. YpaBHeHus JpeHpecra.

25. OCHOBHBIE TIOCTYJIATHI KJIIACCHYECKON CTaTHCTHKH™.

26. YpaBuenue JInyBusis*.

27. OCHOBHBIE TIOCTYJIATHl KBAHTOBOW CTaTHCTUYECKOW (U3HKH. MaTpula MiI0THOCTH.

28. YpaBuenue Helimana.

29. MuKpoKaHOHHYECKOE pacrpeneneHue™.

30. TepmoguHAMHYECKUI CMBICT MTAPAMETPOB MUKPOKAHOHUIECKOTO PACTIPEICTICHHUS.

31. Kanonuueckoe pacnpezaeiaeHue™.

32. TepmoaguHAMHYECKUI CMBICT MTaPaMeTPOB KAHOHHUECKOTO PacIpeeIeHusI.

33. Pacnpenenenne Maxkcseiia u MakcBesuia-bonbiiMaHa.

34. TeopeMa 0 paBHOpACIPEACTICHUH CPEHE KHHETHUCCKOW YHEPTHH TI0 CTETICHSIM CBOOO/IBI.
35. Teopema o BupHase.

36. Bosblioe KAHOHUYECKOE pachpeieiieHue*.

37. TepmoauHaMUUECKUI CMBICI TApaMETPOB OOJIBIION0 KAHOHUYECKOTO paclpe/iesICHHUS.

38. Tepmoguaamuyeckas sxBuBaieHTHOCTs MKP 1 KP.

39. Tepmoaunamuueckas s5kBuBaieHTHOCTs KP u BKP.

[Mpumeuanue: *0TMeUEeHBI BOIPOCHI, BXOJSIIHME B CIHCOK BOMPOCOB «TEOPETHIECKOTO MUHUMYMa).

6.4. Kpurepuu oneHnBaHus

Kpurepun onennBanus (4 cemectp):

3ajanys K IPaKTUUECKUM 3aHATHUSAM CTYAEHTHI BHIIOJIHSIOT B TCUEHHE CEMECTPa Ha IMPAKTUUECKUX 3aHATUSIX U I0Ma. 3a1adu
CTPYIINPOBAaHKI 110 TEMaM MPAKTHYECKHIX 3aHATHI. B TeueHHe ceMecTpa CTyIEHT OIDKEH CaTh OTYET 110 Kaxkaoit Teme. OTder mo
TeMe CUMTAETCs CAAHHBIM BOBPEMs, €CJIU OH C/IaH B TEUEHHE MECSLA [10C/IE U3YUSHUS TeMbl Ha IPAaKTUIeCKOM 3aHsATuH. OT4er
HOJIpa3yMeBaeT PellIeHUE 3a1a4 U3 MIPEATI0KEHHOTO CIIUCKA 3a/1ad U yMEHUE O0BICHUTH X0 peleHus 1-2 3a1a4 u3 TeMbl.
MaxkcumanbpHbIH 6ait 3a cxady BeexX TeM — 42 0amtoB. MakcuManbsHBIH 6aii 3a MOCeIIeHne ISKINOHHBIX 3aHATHI — 6 6aloB, 3a
MOCEIeHNEe IPAKTUUECKUX 3aHATUil — 3 Oama.

Kpurtepun onieHuBaHusI:

XapakTepucTHKHU oTBeTa banst

Pemeno > 80% 3amad, Tema caana BoBpeMs. 6-7
Pemeno >80% 3amau, Tema ciana He BoBpemst. 3-5
Perreno <80% 3amau, TeMa ciana He BoBpems. 1-3
3aga4u He pemeHs O

Tarxoke B Te4eHUE ceMecTpa MPOBOAUTCS OJIHA KOHTPOJIbHAS paboTa Mo pasaesiaM «YpaBHEHUS JBIKEHUS» U «3aKOHBI COXPAHCHUS.
Ha koHTpOoNBbHON paboTe CTyIeHTY IpeiaraeTcsi peluTh 3 3a1a4i. MakCUMalbHBIH 0ail 3a KOHTPOJIBEHYIO paboTy — 9 Oaios.

Kpurepun onenuBanus:

XapakTepucTHKHU OoTBeTa banst

[IpaBuibHO U C MOSACHEHUAMU pEIIEHBI TPH 3a7a4u 9
Permiens! Tpy 3a1a4u, HO €CTh OIIMOKH 8-7
[IpaBuibHO U C MOSACHEHUSMH PEIISHBI JIBE 3a/1a4u 6
Pemrens! aBe 3a1a4m, HO €CTh OIINOKK 5-4
[IpaBunbHO pemeHa ojHa 3a1a4a 3

YacTuuHO permeHa oaHa 3anayda 2-1

Taxum 00pa3zom, 3a paboTy B CEMECTPE CTYACHT MOXKET MOTYyYUTh MakcuMyM 60 Gasuios.
DK3aMeH IPOXOAUT B MICHMEHHO-YCTHOH (popme o Gmineram. B Gmrere 1Ba TeopeTndeckux Bompoca (OAUH U3 6a30BOTO YPOBHS,
BTOPOi — U3 IPOJBHUHYTOTO YPOBHS) U OJ(HA 3a1a4a. MaKkCHUMaNbHBIH 0ai 3a 0TBETH 1o ounety — 40 6amnos.
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Kputepuu orieHUBaHYS:

XapakTeprucTHKU O0TBeTa bams

OtBetun Ha 00a Borpoca OmiieTa, BOCIIPOU3BE/s COOTBETCTBYIOINE MATEMATHICCKUE BBIKIIAIKHU U JIOTHICCKHE PACCyXKICHHS, 3a1a4a
MOJTHOCTBIO PEIICHA, CTYJICHT MPABIILHO 00OOCHOBBIBACT MPUHSATHIC pellieHHs. Bo3MOKHBI HecyliecTBeHHbIE OmuOku. 35-40
CTyIeHT TBEpAO 3HACT MaTepual, IPAMOTHO H 110 CYIIECTBY H3JIaraeT ero, Ho PH 3TOM JOITYCKAIOTCs HerpyOble OIMOKY ITPpU BEIBOZIE
(opMyI U pelIeHNH 3aJa491 WIN OTCYTCTBHE HEKOTOPBIX 3JIEMEHTOB BBIBOJA. 25-35

3HAeT «TEOPETUIECKUH MUHUMYM», T.€. OTBEYaeT Ha BOIPOC 0a30BOT0 YPOBHS M 3HAET OCHOBHBIE MOHATHUS, COOTHOIIEHHS (03
BBIBOJIA), Ha3BaHHC U (DU3HUCCKUIT CMBICII BEJIMYHH I10 IPYrHM BOIpPOcoB Omiera. 10-20

He MoxeT 0TBeTUTH Ha BONpOC 0a30Boro ypoBHs 0

Ecnu crynent 3a Bpems paboThl B cemecTpe HaOpai 55-60 6amioB, OH 0CBOOOXKAAETCs OT PEeLICHUs 3a/1aui Ha SK3aMeHe.

Ecnu ctynenT 3a Bpems paboTHI B ceMecTpe Habpasl MeHee 25 0aioB, A7l HeTo 9K3aMeH MPOXOIUT B [iBa dTara.

Ha nepBom stamne cryzneHt BeimonHsier Tect U3 10 Bonpocos. IIpogomkurensuocts — 20 munyt. CofepkaHue TecTa onpeaessieTcs
cuenyrommmM o0pa3om:

Ne i/t KonTtponupyemsie pasaenst Koi-Bo BOIIPOCOB TIOPOTOBOTO YPOBHSI
1 YpaBHeHus ABHKEHUS 6

2 3akoHBI coxpaneus 3

3 Kounebanms 1

Kpurepuu onieHuBaHMs: KaKAbIH IpaBUIbHBIN 0TBET — 3 Oanna. MakcumanbHoe KonudecTBo 6aimioB — 30. UToOb! TecT ObLI 3auTeH,
CTYZIEHT IOJDKEH JaTh MMPaBWIIbHEIE OTBETHI IO KpaiftHel Mepe Ha 6 Bompocos u3 10.

HWrorosslii 6amn paccunteiBaetes mo popmyrne S=S1+S2, rae S1, — 6aisl, B TeUeHHE ceMecTpa, S2 — OauIbl, MOJyYeHHBIC Ha
9K3aMEeHe, S — UTOTOBBIH OaJlI.

Kpurepun oneHnBaHus SK3aMeHa:

[0-50] 6amtoB — HeynoBieTBOpUTEIbHO; [51-70] — ynoBnerBopurensHo; [71— 90] — xoporo; [91-100] — oTiaudHO.

Kpurepun onennBanus (5 cemectp):

TCKyHLI/Iﬁ KOHTPOJIb TCOPETUICCKUX 3HAHUH U MPaKTUYCCKHUX HABBIKOB IMTPOMU3BOAUTCA HAa MPAKTUYICCKUX 3aHATUAX B BUIC
KOHTPOJILHOW Pa0OTHI, a TAK)KE B BU/IE OTYETOB 10 TEMaM NPAKTUIECKHUX 3aHATHI, KOTOPBIE CAeT CTYCHT B TeueHue cemectpa. Oruer
MOJIpa3yMeBaeT CaMOCTOSATENIFHOE pEelIeHHE 3a1a4 1Mo qucuuruinie. KoHTposibHas paboTa MpoBOIUTCS HA PAKTHUECKOM 3aHITHU B
TeueHne 45 MUHYT, 10 HECKOJIBKHM TeMaM NPaKTHIeCKUX 3aHATHi. Ha KOHTpoIbHOW paboTe CTYyAeHTY NpeiaraeTcsl pelnuTh IBe-TPH
MIPOCTHIX 33/1a4H 1O NpeaplaymuM TeMaM. HoMmep BapuaHTa KOHTPOJIBHBIX 33JJaHUi Ha3HAYaeTCs MPENojaBaTeseM.

ATTecTallMOHHAs OIICHKA CTaBUTCS HA OCHOBE OaJIIbHO-PEUTHHIOBOI CHCTEMBI:

1. IMocemenwue snekiuu: 0.5 6ayta, B cymme 10 8 GaJlios;

2. Koncnexr nexiuu: 1 6ami, B cymme J1o 16 6anios;

3. Iocemenue npakTuyeckoro 3ansrus: 0.5 6anna, B cymme 10 4 0aios;

4. CaMocCTOATEIIFHOE BBITIOJIHEHHUE JOMAITHET0 3aaanHus: 1-3 6anna, B cymme 10 31 Gamna;

5. Perrenue 3ana4 KOHTpOJIBHOM paboTel: 1-3 Oaita, B cymMe 0 9 6ajuioB 3a ceMecTp;

6. M3ydeHue eKIMOHHOro MaTepuaia: 2-8 6ayuioB 3a rinaBy (paszein) B 3aBUCUMOCTH OT 00bEMa 1 CII0KHOCTH, B CyMMe 710 32 0aioB.

CymMa 0aJlJIoB COOTBETCTBYET CIICIYIOIMM OLCHKAM M YPOBHSIM OCBOCHHS IIPOBEPSEMBIX KOMIICTCHIIHIA:
0-39 — HeyOBIETBOPUTEINIBLHO (HEIOCTATOYHBII YPOBEHB),

40-59 — ynosierBopuTebHO (0a30BBI yPOBEHB),

60-79 — xopomio (cpenHHil YpPOBEHB),

80-100 — oTnu4HO (BBICOKHH YPOBEHD).

Kpurepun orieHuBaHNsS KOHTPOIBLHOH pabOTHI:

1. IIpaBIIbHO ¥ ¢ TIOSICHEHUSIMH PELeHbI BCe 3a/1aun — 3 Oasuia (BBICOKUI ypOBEHb KOMITIETEHIIHI),

2. 3ajauu penieHsl ¢ HeOOIBIIUMH OInOKamMu — 2 6ania (CpeAHUH ypOBEeHb KOMIICTEHIINI),

3. Pemrena nosioBuHA 33724 WM 3aJa4yl pelIeHbl HAoJIOBUHY — | 6asut (6a30BbIi ypOBEHb KOMIIETEHIIH),
4. Pewrenwuii Het — 0 6ayu10B (HEIOCTATOYHBIA YPOBEHb KOMIICTCHIIUH ).

Kpurepun oneHrBaHus 0TBETa HA DK3aMEHE:
1. OrBetun Ha 06a Borpoca 6u1eTa, BOCIPOU3BEs COOTBETCTBYIOLINE MATEMAaTUUECKHIE BBIKIAAKH H JIOTUUECKUE
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pacCyXICHUsI, peIIKJI 33/1a4y MOJTHOCTHIO, MOXKET MOSICHATH PEIICHHE; BO3MOXHBI HECYIIIECTBEHHbIE OMHOKH — 25-32 Oata (BBICOKHI
YPOBEHb KOMIETEHIINH ).

2. TBépmo 3HAET MaTepHall, FPAMOTHO ¥ IO CYIIECTBY U3JIAraeT ero, HO MPH 3TOM JIOMYCKAIOTCS HErpyOble OMIMOKH WITH MPOOeIb Mpu
BEIBOZIC ()OPMYIT U pelieHnH 3aaa4uu — 15-24 Gamna (cpeiHuid ypoBeHb KOMIIETCHIIUN).

3. 3HaeT «TeOpeTHICCKU MUHIMYM», T.€. OTBEYaeT Ha BOMPOC 0a30BOTO YPOBHS U 3HAET OCHOBHBIC MOHSATHS, COOTHOMICHUs (Oe3
BBIBO/IA), HA3BaHKE U (PU3MYECKHUN CMBICT BETHYUH — 5-14 6aytoB (6a30BbIH YpOBEHb KOMITETCHIIUH ).

4. He MOKeT OTBETUTDH Ha OOJIBIIMHCTBO BOMPOCOB 0a30Boro ypoBHs — 0-4 Gaia (HeoCTaTOUYHBIH YPOBEHb KOMIICTCHIIH ).

BOHpOCLI «TEOPCTUICCKOI0O MUHUMYMa» HUCIIOJIb3YIOTCA Ha CAa4C WK IIEpecaade dK3aMeHa, €CJIU CTYACHT HE NPECTCHAYCT Ha OLICHKY
BBIIIC, YEM «YOOBJICTBOPUTCIBHO.

Kpurepun oneHuBanus (6 cemectp):

TekyIuii KOHTPOJIb TEOPETHUSCKUX 3HAHUM M MPAKTHISCKUX HABBIKOB MPOU3BOJIUTCS HA MPAKTHUSCKUX 3aHATHSAX B BUJIC
KOHTPOJIBHBIX paboT, a TaKXkKe B BHUJIC pabOYHX TEeTpajel Mo TeMaM MIPAKTUYECKUX 3aHATHH, KOTOPBIE CIAeT CTY/ICHT B TCUCHUE
cemecTpa. HoMep BapraHTa BBINOJHEHHST KOHTPOJIBHBIX 3aJaHNil HA3HAYACTCS MTPETIOIaBaTeNIeM.

CTyIeHT AOIyCKaeTcs K cllaue 3K3aMeHa B KOHIIE CEMeCTpa MPH YCIICITHOM BBIITOJHEHUH MPAKTHYCCKUX 33JaHNi. DK3aMeHAI[HOHHAS
OIICHKA CTABUTCS HA OCHOBAHUHU MUCHMEHHOTO U YCTHOTO OTBETOB IO 3K3aMEHAIIMOHHOMY OUIeTy. DK3aMEeHAIUOHHBIN OUITeT
COJICPKHT JIBa TEOPETHUYECKHUX BOMpoca U 3aauy. CTYICHTBI, KOTOPbIE YCIEIIHO OTYUTAIUCH B TCUCHHE CEMECTPa O PEIICHHBIX
3aj1avax 1Mo TeMaM MPAKTHUECKHUX 3aHATHI U3 MPEIOKESHHOTO CITUCKA 3a/1a4 B METOANYECKHUX YKa3aHHUAX K KYPCY, OCBOOOKAAIOTCS OT
3-ro Bompoca B Oouere (T.e. peIICHHs 3a1a4H).

Ha sK3aMeHe CTYIeHT MOJIy4aeT OICHKY «YIOBICTBOPUTEIHHO» B CIIydae YCIEIIHOM CIauu «TeOPETUUECKOTO MUHIMYMay, KOTOPBIi
BKJIFOYACT: 3HAHUE OCHOBHBIX TIOHATHI, HA3BaHUE U (PU3MUYCCKHIA CMBICI BEJTMUMH, BUJ OCHOBHBIX PACIIPEICIICHHI U COOTHOIICHUH
(Ge3 BBIBOIA), OIIpEIEISIEMbIX BOIIPOCOM OMIIeTa.

O1eHKa «XOPOIIO» — CTYJACHT TBEPO 3HAET YUeOHO-TIPOrPAaMMHBIH MaTepHall, TPAMOTHO U 10 CYIIECTBY M3JIaraeT €ro, HO IPH 3TOM
JTOTTYCKAIOTCSI HeTpyOble OMIMOKH MPH BBIBOIE (HOPMYJIT HITH OTCYTCTBHUE HEKOTOPBIX AIEMEHTOB BBIBOJA.

O1eHKa «OTIUYHO» — CTYACHT JIOJDKEH MPOJAEMOHCTPUPOBATh OTIIMYHOE 3HAHHE MaTepHalia, Kak JICKIIMOHHBIX 3aHATHIMA, TaK U TEM,
BBIHOCHMBIX Ha CAMOCTOSTEIbHOE 00yUIeHHe, OTBETHB Ha 00a Bompoca OuiieTa, BOCIPOU3BE/sl COOTBETCTBYIOINIIE MATEMATHIECKHE
BBIKJIAJIKH U JIOTHUECKUE PACCYIKACHHS; 3a/1a4a TOJDKHO OBITh MOJHOCTBIO PEIICHA, CTYICHT MPaBHILHO 0OOCHOBBIBACT IPUHSTHIC
pEIICHUsL.

Kpurepuu onienusanus (7 ceMecTp):
Texyumit KOHTPOJIb TEOPETHIECKUX 3HAHUH M IPAKTHYECKUX HABBIKOB IIPON3BOIUTCS HA MPAKTUYECKUX 3aHATHSX B BHIIE
KOHTpOJ’leOﬁ pa6OTbl, a TaK¥XX€ B BUAC OTYETOB I10 TEMaM MNPAKTHUICCKUX SaHﬂTl/Iﬁ, KOTOPBIC CTYACHT CAACT B TCUCHUEC CEMECTPA.

1. [ToceuieHue JIEKIUOHHBIX 3aHATHA. MaKCUMaIbHBII PEUTHHIOBBIH 0aT=6.

2. Ilpaktuyeckue 3aganus

2.1 INocenienne NpakTUUECKUX 3aHATHH. MaKkcUMalbHbINA PEHTHHIOBBIM Oann=3.

2.2 Cpaua 3amad o teMe «IlepBoe Hauano TepMoarHaMUKH. TerIoeMKOCTh». MaKkCUMaNbHbIN peHTHHTOBBIN Oamr=7.

2.3 Cpauva 3azau o Teme «BTopoe Havano TepMOIUHAMUKU. Beraucnenue suTponun». MakcuManbHbIi peHTHHIOBBIN Oain=7.
2.4 Cnaua 3a1a4 1mo teMe «MeTo/Ibl TePMOTUHAMHUKIY. MaKCUMaJbHbIH PeUTHHIOBBIH 0ami=7.

2.5 Cnaua 3aa4 1o teme «PaBHOBecHe U yCTOWYHMBOCTh TEPMOAMHAMUYECKUX cucTeM. Pa3oBble nepexoabl». MakcHUManbHbINA
peHTHHTOBBIN OamT=7.

2.6 Cnaua 3ana4 1o teme «O0IIue METOAbl PABHOBECHOM CTATUCTHYECKOI MEXaHUKI». MaKCUMaJbHbIH PEeUTHHIOBBIN 0an=7.
2.7 Cnaua 3ama4 o teme «PaBHOBecHbIe aHcamOn. KaHoHnueckue pacnpeescHus». MakcuMallbHbIN peHTHHTOBBIH Oaii=7.
3. KonrponsHas pabota no reme «Havana u MeTobl TepMOIUHAMUKI». MaKCUMaIbHBIA peHTHHIOBBIN 6ami=9.

Uroro: 60 Gamios

OTuer 1o 3a7a4aM Mopa3yMeBaeT pelieHre 3a1a4 U3 MPeJI0KEHHOro CIMCKa 33/1a4 K AUCIUIUIHHE H YMEHUE OOBSCHUTD X0
pemenus 1-2 3aia4 U3 TEMBI.

CTyAeHT noiyJaer:

7—6 O6annoB B TOM ciy4dae, ecnu perieHo >80% 3amad, cTyeHT 00BsICHSET PEeLICHUE 3a/1a4, TeMa CJJaHa BOBPEMS;

5-3 Gamnos, eciu pemieno >80% 3anad, CTYAEHT 0OBSCHACT pellleHHe 33/1a4, TeMa CJaHa He BOBPEMS;

3-1 Gaun, ecnu pemeno <80% 3amadv, CTYACHT OOBSCHSET pEllICHHE 33/1a4, TEMa C/IaHa HE BOBPEMSI.

Ha xoHTponbHOMN paboTe CTyAeHTY NpeasaraeTcst peluTh Tpy 3a1aud. KoHTposibHas paboTa, BHIIOJHEHHAS CTYEHTOM, OLIEHHBACTCS
110 9-Tu GanbHOM IIKaJe, PYyKOBOJCTBYSACH IIPH 3TOM CJIEIYIOIIUMU KPUTEPUAMHU:
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CrynieHT nojy4aer:

9 6aIoB, €CITU MPABUJIBHO U C MOSICHEHUSIMU PEIICHBI TPH 3a]1a4H;
8-7 0ayIoB, eciu pelIeHbl TPH 33/1a9H, HO €CTh OLIMOKH;

6 6ayuIOB, €CITU MPABUJIBHO U C MOSICHEHUSIMU PEIICHBI JIBE 33/1a4H;
5—4 Gana, eciu peleHsl J1Be 33/1a41, HO €CTh OIINOKHY;

3 Gasua, eciiu pelieHa oJlHa 3a/1aya;

2—1 Gan, eciy YaCTHYHO pellicHa OJIHA 33/a4a.

Ecnu crynent 3a Bpemsi paboThl B cemecTpe Habpai 55—60 6anioB, OH 0CBOOOXKIAaeTCs OT pelIeHHs 3a1a4H Ha SK3aMeHe.

Ecnu cryneHt 3a Bpemsi paboThI B ceMecTpe Habpalsl MeHee 25 0asuioB, s HEero 9K3aMeH MPOXOAUT B JBa dTana. Ha mepBom 3rarne
CTYZIEHT BBIMONHsIET TecT 13 10 BompocoB. Kak/plil mpaBuiibHBII OTBET OlleHMBaeTcs B 3 Gayuia. UTOOBI TeCT ObUT 3a4TEH, CTYJCHT
JIOJDKEH JaTh MpaBUIIbHBIE OTBETHI IO KpaiftHei Mepe Ha 6 Bompocos 3 10. Ha BTopoM 3Tame cTyaeHT oTBedaeT Ha BOIPOCH
9K3aMEHallMOHHOTO OMeTa.

DK3aMEeHAIIMOHHBII OMIIET COJEPIKUT JIBA TEOPETHIECKUX BOIIPOCa U 3a1ady.

3a OTBET 110 9K3aMEHALIMOHHOMY OHMJIETY CTYJEHT HOJIy4aeT:

40-35 GanioB, eClli OH IEMOHCTPUPYET OTIINYHOE 3HAHHE MaTepHalia, Kak JJeKIMOHHBIX 3aHATHH, TaK ¥ TeM, BHIHOCUMBIX Ha
CaMOCTOsTeNIbHOE 00y4eHHE, OTBETUII Ha 00a BoIipoca Ouiiera, BOCIIPOU3BE/S COOTBETCTBYIOUINE MATEMATUYECKUE BBIKIAIKU 1
JIOTHYECKHE PACCYXKIIEHHs, 33/1a4a MOJHOCTHIO PEUICHA, CTYCHT NPaBHILHO OOOCHOBBIBAET PEILICHHUE.

35-25 6amoB, eciy CTYACHT TBEPJIO 3HACT yueOHO-IIPOTPaMMHBIN MaTeprall, F[PaMOTHO H IO CYIIECTBY U3JIaraeT ero, HO MPH 3TOM
JIOMTYCKAIOTCSl HErpyOble OMIMOKY ITPH BBIBOJIE (POPMYJT M PELICHUH 3a/1a41 HIIH OTCYTCTBYIOT HEKOTOPBIX JIEMEHTOB BHIBOJIA.
25-10 6aIoB, eciy 3HAeT «TEOPETUISCKII MUHIMYMY, T.€. OTBE€YaeT Ha 0a30BBIi BOIIPOC U 3HAET OCHOBHBIE MOHSTHS, COOTHOILICHUS
(Ge3 BBIBOJIA), HA3BAHUE U CMBICI (PM3HMUECKUX BEJIMYMH I10 JPYTUM BOIIpOcaM OuiieTa.

ABTOMaTHuecKas OlleHKa "yIOBICTBOPUTENHHO" BhIcTaBIsgeTcs 3a 51-60 6ayuioB (0asisl TEKyIIeH aTTeCTaI|n).

Hrorosas onenka "otiauyno" BeicTaBisgercs 3a 91-100 6amnos;

Urorosas onenka "xopouro" BeicTaBisiercs 3a 71-90 6amos;

Urorosas oreHka "ymnoBiaeTBOpuTensHO" BeICTaBisieTcs 3a 51-70 6amios;
HToropas oleHKa "HEYAOBIETBOPUTENILHO" BbIcTaBisieTcs 3a 0-50 6anios.

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi Jintepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Jlanpay JI. [. Kpatkuii kype obuieit ¢puszuku. Mexanuka u MonekyispHas ¢usuka: [Mocksa : Hayka, OBC
MoHorpadus 1969
(https://biblioclub.ru/index.php?page=book&id=474071)
JI1.2 [Pymep 1O. b., PeiBkun | TepMmonunamuka, cTaTUCTHUECKas (pu3UKa U KMHETHKA: ydeOHOe Mocksa : Hayxka, OBC
M. 1I. nocobne 1977
(https://biblioclub.ru/index.php?page=book&id=482845)
JI1.3 |Tepneuknii 4. IT. Crartucrudeckas pusuka: yueOHOe ocobue Mockaa : Beicmas 9BC
(https://biblioclub.ru/index.php?page=book&id=482849) mkona, 1973
JI1.4 |bazapos U. I1. TepmoauHamMuKa: yueOHUK JJIS CTYJICHTOB By3a Mocksa: Beicmast
mkoia, 1983
JI1.5 |bareirun B. B., COOpHHUK 3a/1a4 110 3JIEKTPOJUHAMUKE: yueOHoe ocobue At By30B |MockBa :
Tonteirun U. H., duzmarruz, 1962
Bpenos M. M.
JI1.6 |JTannay JI. A., JIudmun [Teopernueckas pusuka. T. 1 : Mexanuka: B 10 Tomax : yueOHOe Mockasa : Hayka,
E.M. nocobwue Ui PU3NIECKUX CIEeNUaTbHOCTEH YHUBEPCHTETOB 1988
JI1.7 |Tamuuxkuit B. M., 3amauu 1Mo KBaHTOBOI MexaHHKe: yueOHoe nocodue aist pusznueckux [Mocksa : Hayka,
Kaprakos b. M., Koran |cnenmansHoCTelH By30B 1981
B. 1.
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ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI1.8 |Jlanmay JI. JI., Axuesep |Kypc obmieit pusuku. MexaHuka 1 MoseKynspHas (Gu3uka: Kypc Mocksa : MI'Y, OBC
A. ., JTupuma K. M. |nekunmit 1962
(https://biblioclub.ru/index.php?page=book&id=494677)
JI1.9 (dasbinoB A. C. KBaHTOBast MexaHMKa: MOHOTpadus Mocksa : Hayka, OBC
(https://biblioclub.ru/index.php?page=book&id=499379) 1973
JI1.10 |JTanmay JI. [., Tudummn | Teopernueckas ¢pusuka. Tom 3. KBaHToBas MexaHuka Mockaa : 9BC
E. M., Iluraesckuit JL.IT.|(HepenasTUBUCTCKas Teopus): yueOHOE TocoOue Wznarensckas
(https://znanium.com/catalog/document?id=369173) ¢dupma "duznko-
MaTeMaTH4ecKas
nureparypa" (OU
3MATIJIUT), 2016
JI1.11 |JTanpay JI. ., JTuduun [ Teopernueckas ¢pusuka. Tom 2. Teopus noist: yueOHoe nocodue Mockaa : 3BC
E. M., Iuraesckwuii JI.IT.| (https://znanium.com/catalog/document?id=369175) Wznatenbckas
¢dupma "duznko-
MaTeMaTH4YecKast
mureparypa” (OU
3MATIJINT), 2018
JI1.12 |JTanpay JI. ., JTudumn | Teopernueckas dpusuka. Tom 1. Mexanuka: yueOHOe TocoOHe Mockaa : 9BC
E. M., ITuraesckuii JLIT. | (https://znanium.com/catalog/document?id=369177) W3naresbckas
¢dupma "duzuko-
MaTeMaTH4IecKast
nureparypa” (OU
3MATIJINUT), 2018
JI1.13 |baterus B. B., COopHHUK 3a/1a4 110 STEKTPOINHAMUKE U CTIEIIHATLHOU TEOPUHN Camnkr- [Terepoypr | 3BC
Tonteirun Y. H. OTHOCUTEIBLHOCTHU : Jlanp, 2022
(https://e.lanbook.com/book/210440)
7.1.2. JlonoaHuTeIbHAS TUTEPATYPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI2.1 |CokomoB A. A. BBeeHre B KBAHTOBYIO MEXaHUKY: MOHOTpadus Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=257427) @usmarrus, 1958
J12.2 3aja4uy o TepMOAUHAMUKE U CTATUCTHYECKON (U3MKe: HaydHast Mocksa : Mup, OBC
JUTeparypa 1974
(https://biblioclub.ru/index.php?page=book&id=482853)
JI2.3 |OnbxoBckuit U. 1. Kypc Teopernyeckoit MexaHUKH i GU3UKOB: y4eOHHK U1t By30B  |Mocksa :
W3 maTenscTBO
MI'Y, 1978
JI2.4 |Tepneuxwit . I1., DNeKTpOJUHAMHKA: YIeOHOe TTocoOme Mocksa : Beicmmas 9BC
Pri6akos IO. I1. (https://biblioclub.ru/index.php?page=book&id=492478) ikona, 1980
JI2.5 |bnoxunues /1. W. OCHOBBI KBaHTOBOW MEXaHHUKH: ydeOHOe rocobne Mocksa : Hayka, OBC
(https://biblioclub.ru/index.php?page=book&id=495577) 1976
JI2.6 |CuByxuH /1. B. OO0muii kypc ¢pusuku: yuedHoe nocodue Mockaa : OBC
(https://biblioclub.ru/index.php?page=book&id=82995) ®usmariut, 2006
JI2.7 |Bpenos M. M., Knaccudeckast 3J1eKTpoArHAMUKA Camnkr- Ilerepbypr | OBC
Pymsiares B. B, (https://e.lanbook.com/book/210194) : Jlans, 2022
Tonterun 1. H.
JI2.8 |AncensMm A. 1. OCHOBBI CTATUCTUYECKOH (PUZUKU U TEPMOJHMHAMHUKH Cankr- [TerepOypr 9BC
(https://e.lanbook.com/book/210215) : Jlanb, 2022
7.1.3. Metoauueckue pa3padoTku
ABTOpBI, COCTaBUTENN | 3arnaBue WznarensctBo, ron| Pecypc
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ABTOpBI, COCTaBUTEIH 3arnaBue W3narensctBo, ron| Pecypce
JI3.1 |3ape3una A. C., Jlanna |Pacnpenenenus ['u66ca, Makcseiia, boiasimMana: Mmetoguyeckue  |YensaOuHCK :
A.B. YKa3aHUs YenstOuHCKHi
roCyJapCTBEHHBIN

yauBepcutet, 2009

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIINOHHOM ceTd ""UHTepHeT"

D1 |Jlanb [DnekTpoHHbI pecypc] : anekTpoHHO-0uOMoTeuHas cuctema (OBC) / uznarenscro Jlans. — URL:
http://e.lanbook.com/

02 |VHuBepcuterckas OubauoTexa oHIalH [DIeKTPOHHBIN pecypce] : aIeKTpoHHO-0ubamoTedHas cuctema (O5C) / OO0
Jupexrmenua [Tabmummnr. — URL: http://biblioclub.ru/

93 |IOpaiiT [DneKkTpoHHbII pecypc] : anekTpoHHO-0uOmoTeuHas cuctema (OBC) / uznarenscrBo FOpaiit. — URL:
https://biblio-online.ru

34 |Znanium.com [DJeKTpoHHbIH pecypc] : 371eKTpoHHO-0ubmnoTeunas cucrema (ObC) / HayuHo-u31aTenbCKUil IIEHTP
HNH®PA-M. — URL.: http://znanium.com/

35 |eLIBRARY.RU [DnexrponHslil pecypce] : anekTpoHHas 6udinuorexa / Hayd. snexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 IlepeyeHb HHGOPMALMOHHBIX TeXHOJIOTHii

7.3.1 [IporpaMmmHoOe oGecnieueHue

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 lIpodeccuonaibHbie 62361 JTAHHBIX U HHGOPMALHOHHO-CIPABOYHbIE CHCTEMBI

1. DrexkTpoHHbI KaTanor HayuyHoi OubauoTeku Yenl'Y [DnekTponHsId pecypce] : 6a3a qanubix / Yenso. roc. yu-T. — URL:
http://library.csu.ru/ru/ - Yensibunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : »xypHaist
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri. — Pesxxim q0CTyma: TONBKO U3 CETH YHUBEPCHUTETA. —
TekcT : 2neKTPOHHBIN.

3. Web of Science : mynsriaucuunirsaptas pedeparupHas 06a3a gaHHbIX / KoMmanus Thomson Reuters. — Pexxum mocryma: s
3apeructpup. nonb3osareneit Uenl'yY. — TekcT : 31MeKTpOHHBIH.

4. Scopus : pedepaTuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. aurit. — Pexxwum goctyma: st
3apeructpup. nonb3osareneit Uenl'yY. — TekcT : 3MeKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. anrs. — Pesxxum ocTyma: [uist 3aperiucTpup. mojb3oBareneit Yenl'y. —
TekcT : 2neKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

ILJ'I?I pceam3ali AUCHUTUIMHBI UCTIOJIB3YIOTCS yqe61-u>le ayAUTOPUU Il TPOBECACHUA 3aHATUI JICKHUOHHOTO THUIIa, CCMUHApPCKOI'0
THIA, TPYIIIOBEIX ¥ HHAWBHIYaJIbHBIX KOHCYIBTANH, TEKYIIET0 KOHTPOJISA U IPOMEXKYTOTHOH aTTECTAIUH, a TAKXKEe TOMEIICHHUS IS
CaMOCTOSTEIbHON padOTHI.

V4eOHble ayIUTOPUH YKOMIUIEKTOBAHBI CIICHHAIN3UPOBAHHON MEOEIIBI0 U TEXHUYECKHMHU CPEICTBAME 00YUCHUS - MYJIbTUMEIUIHBIM
000pyn0BaHHEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).

JInst mpoBeieHUs 3aHATHH JIEKIIMOHHOTO TUIIA TIPEAJIaratoTcss Habopbl AEMOHCTPAIIHOHHOTO 000pYJ0BaHUs U y4eOHO- HATJISIHBIX
rocoOuii (MynbTUMEIUIHbBIE TPE3EHTALUN).

Ucnone3ytores ayauropust Ne205 - ynranbhbiid 3a51 Ne3 (yueOHbIi koprye Nel) u aynutopus Ne206 - 37eKTpOHHBIN YUTAIBHBIN 321
(crienanu3upoBaHHbIil MeanaleHTp) (yueOHbIi kopyc Nel) 1st caMOCTOSTEIbHOM paboThl CTYACHTA, OCHAILIEHHBIE TIEPCOHAIBHBIMU
KOMITbIOTEPaMH, MYJIbTUMEIMIHOM anmapatypoil. B aynutopusax obecrniedeH JOCTYN K pa3JIMuHON CIIPaBOYHOM JIUTepaType,
SHIUKIIONIETUSIM, OHOINOrpadUIecKHM 1 TIOJTHOTEKCTOBBIM 0a3aM JTaHHBIX, HHPOPMAIMOHHEIM pecypcaM «HTepHEeT».

9. METOANYECKHUE YKA3AHUA 1)1 OBYYAIOIHNXCA IO OCBOEHUIO TUCHUTIJIMHBI (MOY JIS)

OcBoeHue CoACpIKaHUA y‘IC6HOﬁ JUCITUTITIIIMHBI <(T60p€TI/I‘{€CKa$[ (1)1/131/11(3)) OCYHICCTBJIAICTCA Ha JICKIUAX, MIPAKTUICCKUX 3aHATUAX U B
mponecce CaMOCTOSITEIILHOU lee6H0171 ACATCIIbBHOCTU CTYA€HTOB.
HCKL[I/IOHHBIG 3aHATHSA 00€CIIEUYNBAIOT TCOPETHUYCCKOC U3YYCHUEC NUCHUIIIINHBI. OCHOBHBIMU MCTOJaMH O6y‘{CHI/IH ABJIAKOTCA
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MHPOPMALMOHHO-00bSCHUTENbHBIN 1 TPOoOJIeMHbINA. Ha ekiusax usnaraercst OCHOBHOE COJIEpKAHUE TEM IPOrpaMMbl, IPOBOAUTCS
aHaJIu3 OCHOBHBIX MTOHATHH U paccMaTpUBAIOTCS IIPUMEPBHI.

Jlex1MOHHBIH MaTepua SBJISEeTCS BaKHBIM, HO HE €MHCTBEHHBIM JJIsl YCBOSHHS y4eOHOU auciuIuinHbl. Ero o6s3aTensHo
HEOOXOIUMO JOTIOJIHUTh MAaTePHAIOM OCHOBHOH M IOTIOJHUTEIBHON JIUTEPATyPHI 110 TEME.

[IpakTruyeckue 3aHATHS CIIYKaT JUIA 3aKPEIJICHUS] TEOPETHYECKUX OCHOB, U3J1araeMbIX B JIEKIMAX. Ha mpakTH4ecKux 3aHATHAX
oOyyaeMble OBJIa/IEBAIOT OCHOBHBIMH METO/IaMH U IIPUEMaMU peleHus 3a1a4. s npoBeeHrs TEKYIEro 1 NpOMeXyTOYHOTO
KOHTPOJISI IPOBOIUTECS KOHTPOJIbHAS Pad0Ta M 3aIUTHI 33/1a4 110 KaXKI0H TeMe MPaKTHUSCKUX 3aHATHH. 3aluTa 3a1ad TO TeMe
10JIpa3yMeBaeT pelieHre 3a/1a4 U3 IMPeI0KEHHOT0 CIIMCKA 33/1a4 U YMEHHE 00BSCHUTH X0/ pemieHus 1-2 3anau u3 reMsl. Cucrema
KOHTPOJIbHBIX MEPOIPHSTHI JOJDKHA 00ecieYnBaTh OObEKTHBHYIO OLICHKY 3HAHUH U HAaBBIKOB CTYJEHTOB, CIIOCOOCTBOBATH
MOBBIILIEHUIO 3 PEKTUBHOCTH BCEX BUJIOB YUEOHBIX 3aHATHUH, BKJIIOYAs U CAMOCTOATENIFHYIO padoTy.

Ba)kHBIM MOMEHTOM IIPH U3YYSHUH JTIOO0H JUCIUIIIMHBI ABISIETCSI OPTaHU3alUsI CaMOCTOATENbHON padoThl. [Ipn ocBoeHNH
MaTepHaja He CleqyeT CTPEMUThCA K MEXaHHYECKOMY 3alIOMHUHAHUIO IPUBEJICHHBIX ONpe/IeIeHU, (POPMYINPOBOK U TIOJIOKEHHH,
ecnu TpeboBaHMs K Bam mpsmMo He yka3pIBaloT Ha 3T0. BriosiHe 3 heKTHBHOM MOXKET 0Ka3aThesl MOMBITKA MOHSTE CYTh SIBICHUS,
BbIpabOTaTh CBOE OTHOILIEHHE K HEMY, OITUPAsCh HA MaTepuall, CO/ICPIKaILlUiicsS B pEKOMEH/I0BaHHOM tuTepaTtype. Takxke
PEKOMEH/TyeTcsl PABHOMEPHO PacCIIpeIeNATh Harpy3Ky CaMOCTOSTENFHOTO 0O0YUEHHS B TEUSHHUE CEMECTpa.

B ciyuae nmpuMeHeHuUs pu 00y4eHUH AUCHUILIHHBL JJIEKTPOHHOTO 00y4YeHHUsI, TUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH
oOuieHue 00yJaromuXxcs ¥ NperojaBaTeis OCYIECTBISETCS B PEXKUME PeabHOro BpeMeHH (OHIaiH-JIeKIuH (BeOUHApHI), YaThl,
BH/IE0-KOH(EPEHIINH 1 JIP.) WK OTIO0KEHHOTO BpEMEHH (CHCTeMa TUcTaHInoHHOro 00yuenus Moodle, MS Office365, dopymsr,
JIEKTPOHHAS [10YTa U Jp.).

[pu 0Oy4eHun JIuI ¢ OTpaHHIEHHBIMU BO3MOKHOCTSIMH 3I0POBbBS DJIEKTPOHHOE 00YUEeHHUE, TUCTAaHIMOHHBIE 00pa30BaTebHbIC
TEXHOJIOTHH NPEAYyCMaTPUBAIOT BO3MOKHOCTh ITpHEMa-Tiepeadyi HHPOPMAaLuH B JOCTYIHBIX JJIs1 HUX (opMax.

Peanm3zanust JUCUUILTUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHI (1anee — D0,
JOT) ocyriecTBisieTcs Ha OCHOBaHUH «I10I0KEHHS O peaii3aiid OCHOBHBIX U JIOTIOHUTEIBHBIX 00pa30BaTEeIbHBIX IPOTPAMM C
MIPUMEHEHUEM DIIEKTPOHHOTO 00yUYEeHHs M JUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH B (peaepabHOM rocy1apCTBEHHOM
OrO/KETHOM 00pa30BaTEIbHOM YUPEKICHUN BBICIIETO 00pa3oBaHus «UensaOUHCKUIT TOCYIapCTBEHHBINH YHUBEPCUTET, «I10I0KEHHS
0 MOpsAKE 3a4eTa 00YJaIOMIUMHUCS [0 OCHOBHBIM NPO()ECCHOHANIBHBIM 00pa30BaTeIbHBIM IPOrpaMMaM BBICHIETO 00pa30BaHUs B
OI'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUSIX, OCYIIECTBIISIOMIUX 00pa30BaTeIbHYIO IEATEIBHOCTD, YICOHBIX
MPEMETOB, KypCOB, TUCHUIUIMH (MOIYJIeH), MPAKTHK, TOMIOJHUTEIBLHBIX 00pa30BaTEIbHBIX MPOTPAMM)» MOCPEICTBOM JIEKTPOHHOI
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxkop | T.I1.) MpH
peanu3zanuu 00pa3oBaTesibHOU AesTenbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOISIINE B IEPEYCHb
ANIEKTPOHHON MH(POPMAIIHOHHO- 00pa30BaTEeIbHON CPEIbl.

10. CHIEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HTHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHUE NUCLUIIMHBL HHBAJIUJAMHU U JIUIAMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBsSI OCYILECTBIISETCS ¢ UCIOIb30BaHUEM
CHEUHATIbHBIX TEXHWYECKHX CPEICTB M HH(POPMAIMOHHBIX TEXHOJOTHWH, MpeIoCTaBIsieMbIX PecypCHBIM y4eOHO-METOANYECKHM
LEHTPOM N0 OOYYEHHIO HMHBAIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3110poBbs Yenl'Y mo 3ampocy oOywaroierocs
(MOOMIBHBIE CHiEeNMANbHBIE TEXHUYECKHE CpEACTBA IS JIMI C HAPYLICHUSMH 3pEHHs M C HapylIEHHEM CiIyXa, acCHCTHBHBIC
nH(OPMAILIIOHHBIE TEXHOJIOTHH).

[Ipu nHeoOxomumocTH it OOYYalOUIMXCS C HApPYUIEHUSMHM 3pEeHHs Ha pabouuMx MecTax Uil NPOBEACHUS NPAKTHUECKUX WIH
Ja0OPaTOPHBIX 3aHATUI YCTAHABIMBACTCS CIIELHMANbHOE MpOrpaMMHOE obOecredeHue (ImporpaMma peueBOil HaBUTallUH, PeyeBLIC
CUHTE3aTOPbI, SKPAHHbIE JYIIbI).

B yueGHble ayautopuu obecrieunBaeTcsi OECIpensTCTBEHHBIN AOCTYN AJsi O0YYaIOUIMXCS C WHBAJIHIHOCTHIO U C OTPaHUYCHHBIMH
BO3MOXHOCTSIMHU 3JI0pOBbS. B Kaknoi aynuropu, rae o0ydJaroTcss HHBAJIUABI U JIMIA ¢ OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3/J0POBBS,
IpeyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOTUIECTBO MECT VISl OOYUAIOMIUXCS ¢ YI€TOM HapyIIEHUH UX 30POBbS.

Jlns ocBOEHMS TUCUMIUIMHBI HHBAJIU/AAM U JIULIAM C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS IPEAOCTABISIETCS JOCTYI K IEYaTHBIM
HCTOYHMKAM, UMEIOIINMCS B HayuyHOH Oubmnorexe Yenl'Y, ¢ moMOLIbIO CHIEIMANBHBIX TEXHHYECKUX CPENCTB; AOCTYI € IOMOIIBIO
CHEUHATbHBIX TEXHHYECKUX WM MPOTPAMMHBIX CPEICTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (DOpMe SJIEKTPOHHOTO
JIOKyMeHTa B (oHze HayyHoi Oubnuortexu YenlY umm »1eKTpOHHO-OMOIMOTEUHBIX CUCTEMAX.

VYueOHO-MeToANYECKHEe MaTepHaibl Ul 00yJaroNUXCs U3 YKCJIa MHBAJIUIOB U JIUIl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSMH 310POBBSI
MPEIOCTABISIIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUYSHHUSIM UX 3I0POBbSI U OCOOCHHOCTSIM BOCIIPUSATHS HHPOPMALIUH.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma auctuminasl "Teopernueckas ¢pusnka" Mo HapaBICHUIO MOATOTOBKY (crnenuanbHocT) 22.03.01
"MarepuanoBe/ieHre ¥ TEXHOJIOTHH MaTepHajoB" HAaNPaBIeHHOCTH (Tpo¢miro) OU3NKO-XHUMUS IIPOIIECCOB H MATEPUAIOB cTp. 24
OI'BOY BO «Henl'V»

J11s MHBAJIMIOB U JIMI]| C OTPaHHUYEHHBIMHU BO3MOKHOCTSIMH 370POBbSI OCBOSHHE JIUCIUIIIIMHBI MOKET OBITh YACTUYHO WJIU TOJHOCTBIO
OCYIIECTBIICHO C UCTIOIb30BaHNEM AUCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

[Ipu mnpoBepeHNHM NPOMEXKYTOUYHOHW aTTECTAllMM IO JUCHUIUIMHE OOYYaIOUIMMCS C WHBAJIWAHOCTBIO M C OrpaHMYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBBSI O0ECIIEUMBAETCSl 10 HX 3asABJICHUIO MPEIOCTaBICHHE B JOCTYHHOW (opMe B 3aBUCHMOCTH OT HX
WH/IUBUYAIBHBIX OCOOCHHOCTEH WHCTPYKUIMH O TOpPSIKE IPOBEICHUS IPOMEKYTOUHOH aTTecTalld, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHMs (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHUChbMEHHO wmpupToM bpaiins, c
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeaeHUN NpoUEaYPbl OLIEHUBAHUS PE3YJIbTATOB O0YYEHHs] MHBAJIMIOB U JIML C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS
IpeycMaTprBaeTCs HCIOIb30BaHue IpeaocTaBiIeHHBIX Yenl Y uin coOCTBEHHBIX TEXHUYECKHX CPEICTB, HEOOXOAUMBIX UM B CBSI3U C
WX WHAMBUAYAIBHBIMU 0cOOCHHOCTAMU. [Ipy HEOOXOIMMOCTH MHBAIUAAM U JIMLAM C OIPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
MIPEIOCTABISIETCS TOTOIHUTEIbHOE BpeMsl JUIsl MOATOTOBKU OTBETa Ha 3aJlaHus, IPOLeypa OLeHHBAHUS PE3yIbTaTOB O0OyUEeHUs 0
JUCLUIUINHE MOKET MPOBOJUTHCS B HECKOJIBLKO ATAIIOB.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1

33)13'1]/] K NPAKTUIE€CKUM 3aHATUAM

[IpakTuueckoe 3ansarue 1. PaGora u Tensiora. YpaBHeHHsI COCTOSTHUIA

Ouenutsb padoty ucnapenus 1 Mosst Boabl pu nepexoze e€ B map npu t=100°C u HopmaabHOM
JTaBJICHUU.

Haiitu pa®oTy ueanbHOTO Ta3a npu aauadarnyeckoM pacpeHun oT Vi 10 V. Jlanbl Takke
HavyaspHas Temneparypa T u mokasarenb agualdarsl.

Haiitu paboTy npu n30TepMHUECcKOM paciupeHuu raza Ban—nep—Baannsca.

[Tokazare, 4to nuddepeHraaIb-HOe BRIpaXKEHUE I JIeMEeHTapHOH paboTel OW = ZA,dai

1

HC ABIACTCA IIOJIHBIM ,Z[I/I(l)(bepeHHI/IaJ'IOM OT COBOKYITHOCTH HE3aBHCHMBLIX IIapaME€TpPOB,
OIpeaAcCIArOIMnX COCTOAHUC CUCTCMBIL.
YCTaHOBI/ITI), YTO AJIA HpOCTOﬁ CHUCTEMBI CIIPAaBCAJIMBBI TOXKACCTBA:

2)(2)- ()2 2) -
da )\ o4), ~\o4)\éa)\oT), ’

1 (oV
IToka3zarp, 4TO CBS3b MEXAY TEPMUUECKUMU KO3 PUIIMEHTAMH paCTSHKEHUST X = 7 8_T
0 p
1({oV 1 (op
cxarusl, S =——| — | W yOpyroctu ¥ =—| —— | MOXXHO INPEIACTaBUTh KaK & = poﬁy.
K) ap T pO aT vV

ITomyuuTs IpUBENEHHOE ypaBHEHUE COCTOSIHUS ra3a Ban-nep—Baanbca u rasa beptio.

[Ipaktueckoe 3austue 2. [lepoe Hauao TepmonnHamuku. OnpeaeneHue TenJa0eMKoOCTel

1.

p—

IPH Pa3JIHYHBIX MpoLeccax

JlokazaTb, 4TO TEMI0BOH 3 PeKT XUMUUECKONH peakluy, MpoTekatomeld npu V= const, win
IIpU p=const, HE 3aBUCHUT OT ITPOMEKYTOUHBIX PEAKIIUN, a ONIPEAEIIAETCS TOJIBKO Ha4yaIbHbIM U
KOHEUHBIM COCTOSHUSIMU PEarupyrollnuX BELIECTB.

Haiitu C b C, 15 uaeanbHOro rasa.
Haitn C, — C,, nnst rasa Ban-nep-Baasbca.

Haiitn ynenbsHy0 TEIUIOTY H30TEPMUYECKOTO paclIMpeHus ra3a Ban — nep — Baansca.
OnpesieuTh TEMIOEMKOCTh HMIEalbHOTO rasa B CIEIyIOUX Mpoleccax: a)plV’ = const,

0) sz = const, B) pP_ const.
V
UzBectHO, uto C, = a(V)T 3 . Kakoe KOJIMUECTBO TEIIOTHI HYXXHO TIepeaTh CUCTEME, YTOObI

Harpets e€ nzoxopuuecku ot 1, 1o 7, ?

SBnsgercs mu mponecc peiiakCallui KBa3UCTaTUICCKUM U HO‘{CMy?

[IpakTueckue 3ansaTus 3, 4. Bropoe Haua10 TepMoAMHAMUKHU. BhrunciieHue SJHTponum\

Moryrt 1 aguabatsl iepeceKarbes U moyemy?
TepmMuyeckoe W KaJOpUUECKOE YpPaBHEHHUS COCTOSHHS DJIEKTPOHHOTO Tasza CBS3aHbBI

2
cooTHoueHuem: pV = EU . Haiitu ypaBHeHue aguabarel B IepeMEHHbBIX pP-V.
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b

B wu3obapuueckoMm mporecce TeMmIeparypa HJI€allbHOTO rasa yBenuumiach BiBoe. Kax
W3MEHWUJIACh SHTPONHUS?
Haiitn usmenenue saTponuu raza Ban—naep-Baansca npu nepexone 7.V, — 71,.V,.

Tepmuueckuit K03(GUIMEHT paclIMpeHust « Ui BoAbl B mHTepBaje temmneparyp ot 0°C 1o
4°C sgBnsercs BEJIWYMHOW oOTpuuareinbHoW. HarpeBaercs wiaM oxjaxkJaeTcss BOAa IIpH
a711abaTHYeCcKoM C)KaTUX B 3TOM MHTEpBaJie TeMIeparyp?

Haiitu pabGoty naeanpHoro rasa B nuxie KapHo. M3BecTHbI TeMieparypa XOJIOJWJIbHUKA U
Harpesaress 1 MHTEpBaJlbl U3MEHEHHs 00beMa.

Cocyn ¢ uaeanbHbIM Ta30M pas3/ielieH NEeperopoiKoil Ha JABE PaBHbIE YacTH, B KaXKAOH W3
KOTOPBIX B 00beMe V HaxoAuTCs MO vV MoJiel rasa mpu temmeparype T. Ilokazars, 4yTo mocine
yAaJeHUs NePEeropoJKy U3MEHEHHUS SHTPOIIMH HE POU30HIEeT.

[Toxa3zarb, uto eciu TemnoeMkocTs Cy ~ T% TO SHTpOIUS CUCTEMBI UMEET TOT XKE XapaKTep
3aBUCUMOCTHU OT TEMIIEPATYPHI.

[IpakTnueckoe 3ansatue 5. MeToabl TEPMOAUHAMUKH

Haiitu cBoGoanyto sHepruto raza Ban — nep — Baaunbca.

Wssectna suranemus: H= H (S,p). Haiitu S, = _Lfov

vier )’
3
N3BecTHa cBOOOIHAS SHEPTHsI HEKOTOPOH CUCTEMBI: F' = _ERT hl[a(V)T ] Haiitu C), .

N3Becten norenuuan ['nb06ca HEKOTOPOH CUCTEMBI:

G=al(-InT)+RTIn P-TS, +U,. (a.S,,R,U, — const).
Haiitu TepMudeckoe U KaJopHuecKkoe ypaBHEHUs cocTOosiHUS. Kakoll cucteme cOOTBETCTBYET
naHHbIi noreHnuan? Kakos ¢pu3ndeckuit CMbICI TOCTOSIHHOM a?

[TonyuuTs BelpaskeHHE Ui SHTAIBIMU | MOJIS UI€alIbHOTO Ta3a.

3anucarb cooTHoUIeHHe MakcBeiuia Jiisl TEpPMOAMHAMUYECKOrO NIOTEHIUaNa, COOCTBEHHBIMU
IIEPEMEHHBIMH KOTOPOTO SABJISIIOTCS 3HTansnus H u naBnenue p.

MeToa0M HUKIIOB YCTAHOBUTH 3aBUCUMOCTh JIaBJICHHUS HACBHIIIEHHOTO 11apa OT TEMIIEpaTyphl.
[TomyuuTs sHEpruto [enpMronbiia cMecH HieaabHbIX T'a30B, COCTOSALINX U3 V, MOJIEH OTHOTO

U v, Jpyroro komnoHeHra. Haiitu usmeHnenue sHepruu [enbmronbna npu M30T€pMHYECKON

muddy3uu raza.
[lpn HU3KOH TeMIepaType SHTPOMUS SJIEKTPOHHOTO Ta3a B MeTajulaX IMpOMOpIHOHAIbHA

Temneparype. HallTu TemMneparypHyro 3aBUCHMOCTb pasHOCTH Temoémkocted C, - C,, .

Ykazanue: He 3a6b18a12me, umo e6ce e6blpassiceHus ons mepmoduHaMuquKux nomeryuanloes

1.

HeoOX00UMO 3aNUCHIBAMb 8 COOCMBEHHBIX NEePEeMeHHbIX.

[Ipaktruueckoe 3ansatre 6. PaBHoBecue U ycTOHYUBOCTH. Pa30BbIe nmepexoabl

Onpenenuth yCIOBHUS PABHOBECHs] HW30JIMPOBAHHOW JIByX(pa3HOH JIBYXKOMIIOHEHTHOM
CHCTEMBI, KOTJIa KaXIblii KOMIIOHEHT BXOJIUT B COCTAB TOJIBKO OJTHOM (pa3bl.

Hunmueap, pas3mesieHHBIM JIETKO CKOJB3SIIIEN IEPEropoAKO Ha JBAa OTCEKa, B KOTOPBIX
HaxomdATCs Vv, U V, MOJEH HACAIBHOIO ras3a, IOMEIIEH B TepMmocrar. Haitu ycnoBus
paBHOBECHS.

Haittu umcno monein nomucroro Bomopoxna HI mpu paBHOBECMM B XMMHUYECKOW pEAKLHHU
H, +1, =2HI . VI3BecTHBI NOCTOSAHHAA peakuuu K, M Ha4aabHOE YUCIIO MOJIEH BOJOpOAA U

Hona.



4. B xakoil MPOMOPILHUHU CIEAYET CMEMIaTh a30T W BOAOPO, YTOOBI MOTYYUTH HAWOOIBIIHUN
PAaBHOBECHBIN BBIXOJl aMMHUaKa?

5. Jlns NBYXKOMIIOHEHTHOM CHCTEMbI (HalpuMep, BOAA W IOBApEHHAs COJb) OIPEIEIIUTH,
CKOJIbKO (pa3 MOTYT OJHOBPEMEHHO HAXOAUTHCS B PABHOBECHH M KAKOBO OYJIET IIPU ATOM YHCIIO
cTeneHeit cBo0ob1?

6. U3ecTHbl TemnoeMKkoCTh mapa C, yaenbHas TEIIOTA WCIApeHus, Temmneparypa. Haitu

TEIJIOEMKOCTh HACBIIIEHHOTO Tapa.
7. HaiiTu 3aBUCHUMOCTb OT TeMIIepaTypbl YAEJIbHON TEIJIOTHl UCHApEeHUsl Ha KPUBOW HCTIapEHUS

oA
ar) >

H

(T.e.

Ykazanue: 3aoauu na onpedenenue ycnosuil pasHogecus KOHKPEMHIX CUCMEM HeoOX00UMO
peuams, Ucxoos U3 0OWUX YC08ULL MEPMOOUHAMULECKO20 PABHOBECUSL U YCINOUYUBOCHIU.

[TpakTuueckue 3ansaTtus 7,8. TepMoaMHAMHKa Pa3JIMYHBIX CHCTEM

1. Bemuucmurs C, —-C, npus MOJSIPHOTO W HEMOJSPHOTO JUAJIEKTPUKOB. 3aech E-
HaIPSKEHHOCTH 3JIEKTPUUYECKOTO MOJIsl, P-monsapu3anusi AU3IeKTPUKOB.
Haiitu renmoemkocts C, u C;, paBHOBECHOT'O U3JIy4EHUS.

3. HOK@B&TB, 4TO y NapaMarH€TuKkoOB, IMOAUYUHAOINNUXCA 3aKOHY KI-OpI/I, BHYTPCHHSS SHCPTHUA HE
3aBUCUT OT HAMAarHn4C¢HHOCTH IIpH IMOCTOSTHHOM TEMIICPATypC.

4. Haiitm wu3MeHEHHE TEMIICPATypbl IIpHU aI[I/Ia6aTI/I‘ICCKOM HU3MCHCHHUHU HAIIPAXKCHHOCTH
QJICKTPUYCCKOI'O ITOJIA AJIA MOJIAPHOro U HCIIOJAPHOIO ANIJICKTPUKOB.

5. Honaraﬂ, 4YTO HaBJICHUC PABHOBCCHOI'O DJJICKTPOMAHUTHOTO H3JIYUYCHUSA p PABHO TPETU

U
IUIOTHOCTH €T0 SGHCPIruu U = V , [IOJIY4YUTh TEMIICPATYPHYIO 3aBUCUMOCTD u=u(T)

6. Haiitu TeruioBoii 3 (HeKT N30TepPMUIESCKOTO BO3pACTAHUS HAPSKCHHOCTH MATHUTHOTO TTOJIS
ot 0 1o H g naeanbHOro napaMarseTHka.
7. Haiitu remneparypy uaBepcuu 3pdexra [Ixoyns — Tomcona st raza Ban-nep-Baanbca 6e3
TeX NPUOIIKEHHUH, KOTOpbIe ObUIN C/IETaHbl Ha JIEKLIUU.
8. HaiitTu u3meHeHne Temneparypsl pe3MHOBOTO JKI'yTa MPH €ro anabaTHIecKoOM pacTsHKEHUU
otT [, 1o [,. YpaBHEeHHE COCTOSHUS KIyTa
1Y (1, Y

f=AT ETERE rae A= const >0, f- cuna, c KOTOpOH pPacTATUBaeTCs XKIYT.
0

Ykazanue: Ilpu pewenuu 3a0ay no 0aHHou meme camoe 21asHoe — ONPeOelUumsy, KaAKoll
napamemp 051 OGHHOU cucmemvl 6y0em GHEWHUM, d KAKOU - 6HYMPEHHUM. [l 9Moe0 HYICHO
3anucame Gvipaxcerue 0 pabomsi, co8epulaemol OAHHOU CUCMEMOU U CPABHUMb C OOWUM
svipadicenuem onsa pabomvi OA=Ada. A 3amem 6ce mepmoouHamuyecKue ypagHeHust MONCHO
RUCATND 8 HYIHCHBIX NePEMEHHBIX.



22.03.01 MarepuanoBeeHHe W TEXHOJIOTHH MAaTEPHAJIOB, HANPABJIEHHOCTH (ITPO(MIIb)
«DPU3NKO-XUMHS MPOIECCOB U MaTepuanoBy», PI1J] mo mucunminne «Teopernyeckast pusukar, 2025
roja Haéopa, ouHasi popma odyueHust

[IpopexTop o yuebHoit paboTe yTrBepxaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM (PU3UYECKOTO (PaKymbpTeTa

[Iporokon 3acemanus Ne 05 ot 06.02.2025

[Ipencenarens YueHoro cosera
¢usnyeckoro QakympTera COTJIACOBaHO M.A. 3arpebun

3acenanuem kadenpsl odeil u Teoperudeckoii puzuKu

[potokon 3aceqanust Ne 04 ot 30.01.2025

3asenyromuii kadeapoit COIJIaCOBaHO A.E. Maitep

ABTOpBI (COCTaBUTEIH) 0O.B. EpetHoBa
C.H. 3amo3apa
ML.JI. Mumnnep

Crpykrypa paGoueii nporpammbl cooTBercTBYeT npukasy pekropa ®I'bOY BO «Heal V» ot «13»
anpes 2021 r. Ne 247-1



