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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: dusnyeckas KUHETHKA
110 HANPABJICHUIO: SnepHble pU3MKa U TEXHOJIOTHH
NpopuJIb NOArOTOBKHU: SAnepnas puznka, YTC n KoMIbloTepHbIe METOBI B (prznke

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocTaBui: N.A. lomumyxk, n-p ¢us.-Mart. HayK, mpodeccop, npodeccop

[Iporpamma obcyxieHa Ha 3acefannu Kadenpsl Teopetudeckoii pusuku um. J1.J1. Jlannmay 17.05.2025



AHHOTANMA
B kypce wusznaraioTcsi TeopeTHuecKHe OCHOBBI (u3ndeckodl KuHeTUKH. Ocoboe BHUMAHUE YIeNseTcs
¢u3MuecKoil HMHTEpIpeTaluu MOJYYEeHHBIX pe3ynbTatoB. [Ipeamonaraercs, 9TO YCHENIHO OCBOWBINNE
MaTepuai Kypca, Ioiay4ar JOCTaTOYHYI0 MOATOTOBKY JUIS YTEHUS CIEUAIBHON U OPUTHHAIBHOW JTUTEPATYPHI,
JUIE TIOHUMaHWs KOTOpPOM HEOOXOAWMO BIaJeTh MeTolaMu (PH3MUECKOW KWUHETUKH. JIEKIMOHHBIA W
CEMHUHAPCKUI MaTepuall peIHa3HAYeH KaK JJIs TEOPETUKOB, TaK U AJI SKCIIEPUMEHTATOPOB

B ocHOBe Kypca JIS)KUT METOA KMHETHUECKOTO YPaBHEHHs, KOTOPOE BHauyalle MPUMEHSETCS JUIS BA3KOCTH U
TETUIONIPOBOHOCTH B PAa3pEKEHHBIX HEUTPAJIBbHBIX Ta3ax. B 3Tol yacTu Kypca BUA MHTETpaja CTOIKHOBEHHUI
YCTaHABIMBAETCS HAa OCHOBE THMIIOTE3bI O MOJEKYISIpHOM xaoce (Stosszahlansatz). [lanee wusyuaercs
ypaBHeHne CMOITyXOBCKOTO, ypaBHeHHe JlamkeBeHa, ypaBHeHHe Dokkepa-IlmaHka m MX NpUMEHEHHE IS
pacueTa pasNUYHBIX KHHETHYECKHX Kod(dduimeHToB. 3areM wu3naraercs (Qu3MUecKas KHHETHKA
KPHCTAIUTMYECKUX CUCTEM, KaK JHAICKTPUKOB, TaK M METAJUIOB. [Ipy 5TOM M3y4aroTcsi pa3inyHbIe MEXaHU3MbI
paccesiHusI 2JIeKTPOHOB M (oHOHOB. [lanee u3naraercs Teopusi IMHEWHOIO OTKIIMKA C IPHUBICUYCHUEM METOJa
nByxBpeMeHHbIX (yHkumii ['puna. Ha mnpocreiimmx npumepax mokasbiBaeTcsi d(QEKTUBHOCTh TaKOTO
noxxozna. Y, HakoHel, paccMmarpuBaeTcsi (u3nuecKas KUHETHKAa HU3KOTEMIIEPATypHOW HEBBIPOXKICHHON
TUIA3MBI.

1. leau u 3apauun

eap AUCUMNIIMHBI
JIaTh CTyJACHTaM 3HaHUS 00 OCHOBAX (YM3MUECKON KUHETUKU. DTO MpeAronaraeT (eHOMEHOIOTHYECKIA
BBIBOJI Ha (PM3UYECKOM YPOBHE CTPOTOCTH KWHETHUYECKOTO YPaBHEHUS JUISl Pa3IMuHBIX (DU3HUECKUX
CUCTEM, UMEIONINX OOJIBIIIOE PUKIIATHOE 3HaYeHne. B KauecTBe 00BEKTOB, KOTOPHIE OyIyT U3yYCHEI B
mporecce Kypca, BbIOpaHbl HEHTpalbHBIC Ta3bl, KPUCTALUTUYECKHE CHUCTEMbI, MHOTOKOMIIOHEHTHEIC
CUCTEMBI, pa3peKeHHass HU3KOTEMIIepaTypHas Iia3ma.

33]13‘[]([ JAUCHUIIINHBI

- IPUMEHUTh METOJ KMHETHYECKOTO YPaBHEHUS Ul BHIBOJA OCHOBHBIX YPAaBHEHUM TUAPOJUHAMUKH H
paccMOTpPEHHS YaCTHOTO CITydast IPUOIMKESHUS UICaTbHOM KHUIKOCTH;

- HAy4yuThCS B OOINEM BHUAE TONydYaTh BBIPAKEHHS, JUIS pacuyeTa OCHOBHBIX KHHETHYECKHX
K09(D(DUITUEHTOB: BSI3KOCTH, TETLIONPOBOMHOCTH, MTUPdYy3un, TepMonudy3un, IMEKTPOIIPOBOTHOCTH,
tepmo-OJIC u T.11.;

- H3JIOXKHTh TIOAXOI «Tay —TIPHOIMKEHHS», OCHOBAHHOTO HA THUIIOTE3€ JIOKAJIbHO-PAaBHOBECHOTO
pacrpenesneHus], sl pacyeTa KHHETHYSCKHX KOA((HUIMEHTOB B Pa3UYHBIX Cpelax: HeHTpalbHBIX
rasax, JUIJICKTPHKaX, MeTaJlax;

- N3JIO’KEHHE METO/1a IByXBPEMEHHBIX TeMIIepaTypHbIX (yHKIMH [ prHa;
- IPUMEHUTH MeTo] PpyHKIMiA [ prHa 17151 TEOPUHM TUHEHHOTO OTKITHKA;

- METOIOM KHMHETMYECKOTO YypaBHEHHUS B MpPEHEOPEKEHHHM CTOJIKHOBEHUSMH M3YyYUTh OCHOBHBIC
KHHETHYECKHe siBjeHUs B umasme. C 3Toil menpro OyfeT M3ydeHa cucrema ypaBHeHWH BmacoBa u
MOJIY4€HO €ro JIMHEAapU30BaHHOE PEIIeHHs. DTO MO3BOJIMT MPOAHATU3UPOBATh CIIEKTP COOCTBEHHBIX
KoJieOaHMi M1a3Mbl U3YUHTh 3aTyxaHue Jlannay, my4koByIO HEYCTOWYHBOCTE;

- 1aTb (1)I/I3I/ILICCKyIO HUHTCPIPCTALUIO ITOTYHAaCMbIX aHAJIMTUICCKUX PCIYJIbTATOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[HﬁI

Kon 1 HamMeHOBaHWE KOMITETEHITUN WHIuKaTopsl JOCTIKEHUST KOMITETEHITUI
OIIK-2 CriocoOeH npuMEeHSTh COBPEMEHHEIE OIIK-2.1 CnocobeH NpUMEHATH 3HAHWS W HAaBBIKK TIO
METOJIbI HCCIIEJIOBAaHUS, OIICHUBATD U HCIOJIH30BaHUIO WH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
MIPENICTABIATE PE3YJIBTAThl BHITIOTHECHHON TEXHOJIOTHH IIJIsl TIOWCKA W U3yYEHUs HAyYHOU JINTEpaTyphl,
paboThI MPUMEHEHMSI TPUKJIATHBIX TPOTPAMMHBIX IPOTYKTOB




OIIK-3 CriocobeH opopMIISTh Pe3yIIbTaThI
Hay4YHO-HCCIICIOBATEILCKOM ACATEITLHOCTH B
BUJIE CTAaTeH, JOKJIAI0B, HAYYHBIX OTYETOB U
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM
KOMITBIOTEPHOM BEPCTKH M AKETOB O(PUCHBIX
nporpaMmm

OIIK-3.1 Bmageer mnpodeccHOHANBHON TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-1 CriocobeH K cO31aHuI0 TEOPETHIECKUX U
MaTeMaTH4ecKuX Mojieliel B 001acTu siAepHOI
(DUBKKH U TEXHOJIOTUH

[IK-1.1 3HaeT ¢pu3uveckoe ONMUcaHue SBICHUA U MPOIECCOB
B 00J1aCTH SIEPHOM (PU3MKH U TEXHOIOTHIA

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHUSA
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3MYECKUX YCTAaHOBKAaX U
yCTpoicTBax B 001acTH sIepHOH pU3HKY 1
TEXHOJIOTHH

[TK-2.1 3naeT METOABI UCCIIENOBAHUS U pacueTa MpoIeCcCoB,
MPOUCXOASAIINX B COBPEMEHHBIX (PU3MUYECKUX YCTAaHOBKAX W
YCTPOUCTBAX B OOJIACTH SACPHON (PU3UKU U TEXHOJIOTUN

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH
npearaeMoe pelieHrue Win MPOEKT 110
OTHOIICHHIO K COBPEMECHHOMY MHUPOBOMY
YPOBHIO, TOJITOTOBUTH IKCIIEPTHOE 3aKIIFOUCHHE

[IK-3.1 3Haer coBpeMEHHBII YpOBEHb Pa3BUTHSI HayKH W
TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMbl B  CBOEH
MpEeIMETHOM 0bacTu

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUSs JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb:

(U3NYIECKO KHHETUKY;

OCHOBHBIC q)yHI[aMeHTaIIBHLIe U  HOPUKIIAJHBIC ACICKThI

OCHOBHBIX CTAHAAPTHBIX MCTOJ0B

- KJIOUEBBIE MTOJIOKEHUS U 00J1aCTh MPUMEHUMOCTH METOJ]a KHHETUYECKOTO yPaBHEHHS,
- OCHOBBI METO/Ia IBYXBpeMeHHbBIX (hyHKIui [puna;

- pa3IUYHbIE TOAXOABI B TEOPUH JIMHEWHOTO OTKIINKA;

- KJIFOYEBbIC MOJIOKCHNSI KHHETHUECKO TeOpHH, JIeKallle B OCHOBE (DM3UKH ILIa3MBl.

YMETb:

- BBIYHCIISITh OCHOBHBIE KHHETHYECKUE KOAPPHUIIMEHTH B HEUTPAIIbHOM OOJIBLIMAHOBCKOM T'a3€;

- BBIYHMCIISTh OCHOBHBIE KHHETHUECKUE KO3 (GUIHUEHTHI B KPUCTAIUIMYECKUX JTUAIETPUKAX;

- BBIYHCIISITH OCHOBHBIE KHHETHUYECKHE KOA(PDUIIMECHTH B METAILIAX;

- MHTEPIIPETUPOBATh OCHOBHbIC (U3MUECKUE PE3YJbTAaThl, MOJyYCHHBIE TEOPETUUYECKH, Pa3INYHBIMU

IoAXodJaMu,

- HCIIOJIB30BATH IIOJYYCHHBIC 3HAHUA IJId YTCHUA crnenraabHON M OpHFHHaHbHOﬁ JIMTEpaTyphl, B
KOTOpOfI TCOPCTUYCCKU U DKCIICPUMCHTAJIBHO UCCICAYIOTCA ABJICHUA IICPCHOCA.

BJIAJIETh:

- OCHOBHBIMH METOJIaMU pacyeTa KHHETUYECKUX CBOMCTB PAa3peKEHHBIX U KOHACHCUPOBAHHBIX CPEN;
- MaTEMaTUUYECKUM allllapaToM, CBA3aHHbBIM C TEOPUEN KHHETUYECKUX YPaBHEHUIH;

- MaTeMaTHYECKUM ariapaTtoM TEOPUH JIMHEHHOTO OTKIIMKA B €T0 PAa3IUYHbIX peaTn3ausix;

- OCHOBaMU TE€OPUH CIydaiiHbIX IIPOLIECCOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OOmmast Teopusi KHHETUYECKUX SIBJICHUH B 4 4 6
HEWUTpaJIbHBIX ra3ax
) OcHOBHbIE NPUOTMKEHHBIC METOIBI B ) ’ 6
TEOPHU KUHETUUECKUX YPaBHEHHI




3 Kunernueckue siBleHus B JUIEKTPUKAX 4 4 5
4 Kunernueckue siBieHus B MeTauIax 4 4 6
5 Juddysnonnoe npubinmkeHne 4 4 5
6 Kunernueckue siBeHus B I1a3me 4 4 6
7 Kunernka aMmop(dHBIX crucTeM 4 4 5
8 Teopust TMHEHHOTO OTKJIMKA 4 4 6
Uroro wacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. OGmmas Teopyst KHHETUYECKUX SIBICHUH B HEUTPAIbHBIX ra3ax

@OyHKuMsA pacnpenesieHHs B KBa3HMKIACCHMUECKoil Teopuu. CBs3b (QYHKIMU paclpeneseHus ¢
OCHOBHBIMH MaKpOCKOIIMYECKHMH NapaMmeTpaMu. YpaBHeHue JInyBuiuist. Kunernueckoe ypaBHEHHE
bonpuMana Juisi HEUTpPaJIbHBIX OJHOATOMHBIX ra3oB. I'UIore3a «MoJeKyJsIpHOro xaoca». MHTerpan
cTosikHOBeHH B ¢opme bonmpimana. CpoiicTBa MHTETpajia CTOJKHOBEHUH B (popme bonbumana.
H-teopema bonpumana. XapakTepHble NapaMeTpbl B KHUHETHKE HEWTPAJbHBIX Ta30B. [paHUIbI
NPUMEHUMOCTH YypaBHEHUS bonbpimana [iss MOJEKYJISPHBIX Ta30B. 3akoH YHHTAapHOCTH
CTOJIKHOBEHUM M IPUHLUI JETAJbHOIO PaBHOBECUS. YPAaBHEHUS TIUAPOJAMHAMUKU: YpaBHEHUE
HenpepbIBHOCTH, YpaBHeHne HaBbe-CTokca, ypaBHEHHE IEPEHOCA SJHEPTUH.

2. OCHOBHEIE HpI/I6J'II/I)KeHHLIe MCTOAbI B TCOPHUU KUHCTUICCKUX ypaBHCHI/Iﬁ

I'mmore3a o J0KaIbHO-paBHOBECHOM pactpesienicHin. CBsi3b HCTUHHON (DYyHKIIMEH pacrpeneneHus u
JIOKaJbHO-paBHOBecHON (yHkumed pacmpenenenus. "llapasutneie" pemenus. ['mapogunamuka
UICalbHOW  KUJAKOCTU:  ypaBHeHHE  Oilepa,  ypaBHEHHE  IIepeHOca  JHEprud  Jyis
JIOKaJIbHO-PaBHOBECHOTO  pacmpeaeneHusa. OTCyTCTBHE  JOUCCHUINATUBHBIX  MPOLECCOB IS
JIOKAJIbHO-PaBHOBECHOTO pacmpenesieHus. [IpuOnmkeHne BpeMeHH pelakcaluu: T- NpUOIIKeHNUE.
OcHOBHBIE CBOICTBa HHTErpajia CTOJKHOBEHHH B T-IpUOMIKEHUH. PeleHne KHHETHYECKOTO
YpaBHEHHUSI C Y4ETOM JMCCUIIATUBHBIX IIpolieccoB. JluHeapu3alus HHTErpajga CTOJIKHOBEHUH.
ObocHoBaHue T-NpUOIIDKEHHs. TemIonpOBOJHOCTh OJHOATOMHBIX T'a30B. BA3KOCTh OZHOATOMHBIX
razoB. BnusHue BHYTpEeHHHX CTemneHed CBOOOABI MOJEKyJd Ha IIOBEIEHHE KHHETHYECKHX
k03 punmentoB. OueHkr Ko3pPUIMEHTOB NEPEHOCA B PA3IUYHBIX MPHOIMKECHUSX.

3. Kunetuueckue SIBIICHUS B JAUDJICKTPHUKAX

Kunernueckoe ypaBHeHne it HOHOHOB. AHFapMOHHM3M M MHTETPajl CTOJIKHOBEHUH MPH PAaCCEesTHUU
¢oHoHOB npyr Ha gapyre. Pasnuunble MexaHHU3MBbI paccessHUs (OHOHOB. TerIonpoOBOJHOCTH
IaIeKTpuKoB. Poib iporieccoB nepedpoca (napagoke Ilaiteprnca).

4. Kunetnyeckue sIBJICHUS B METaJLIax

Oco0eHHOCTH KMHETHYECKOTO YPaBHEHHUS JUIS SJIEKTPOHOB B METaJUIaX. DIEKTPUYECKUN TOK, IIOTOK
SHEPTHH U MOTOK Teria. DIEKTPONPOBOAHOCTE, 3 dext Xomna, adpdekr 3eedeka, adhdekr [lenbThe u
TEIUIONPOBOAHOCTE B T-ipuOmmkeHnu. CooTtHomenne Tomcona. MHTerpan CTONKHOBEHH NpH
paccesHHMM OJIGKTPOHOB MeTaula Ha mpuMmecsix U H-teopema. BplumcieHne 0CTaTOYHOTO
CONpOTHUBIICHHA. VIHTErpas CTOJIKHOBEHUI MPU PAacCESTHUH AIICKTPOHOB MeTayula Ha ()OHOHAX, POJIb
HPOLIECCOB NIepedpoca M 3aBUCUMOCTB JIEKTPOCOIPOTHBIICHHS OT TEMIIEPaTyPBL.

5. uddy3nonHoe npubmmkeHue



VYpaBuenue CmomyxoBckoro. YpaBHenue JlamxeBena. YpaBHeHue Doxkepa-Ilnanka. Ilpumenenue
ypaBHeHus: @oxkepa-Ilnanka gt usydeHus ko3((UIMEHTOB IEPEHOCa JIETKOTO ra3a B TSKEIOM H
TsDKETIoro rasa B jierkoM. [logsmwkHocTs. CooTHOLIEHNsT DWHIITEHHA.

6. Kuneruueckue SBJICHUS B IJI1a3Me

OcCHOBHBIE TapaMeTpPbl M TEPMOAWHAMUYECKHE CBOMCTBA HHM3KOTEMIIEPATYPHOW  IUIA3MBI.
ITpocTpaHcTBeHHass ¥ BpEeMEHHas IuCTepcus Iia3mbl. Judnekrpudeckas MPOHULAEMOCTD IIa3MBl.
Huddysnonnoe npubmmkeHnn. [IpomonbHas u momnepeyHas AMAICKTPUYECKas MPOHHIAEMOCTb.
Cucrema ypaBHeHuN BracoBa Uisi SMEKTPOHHOW HEBBIPOXKIEHHOM IJIa3Mbl B «MOJEIH IKEIIey.
PaBHOBecHOe pemeHue ypaBHeHHid BiacoBa. Pemienue nmHeapm3oBaHHOTO ypaBHEHHUs Biacosa.
CobcrBennble kojeOaHUs TUIa3Mbl. DU3MUECKUH CMBICT COOCTBEHHBIX KOJNECOAHWH IIIa3MBbl.
3aryxanue Jlangay. YcioBue NPHUMEHHMMOCTH JIMHEAPU30BaHHOTO ypaBHeHHs Bnacosa. [lyukoBas
HEYCTOWYHMBOCTH Ma3Mbl. AMOuTIosipHas Tuddy3us.

7. KuneTtrnka aMopHBIX CHCTEM

TynuensHast Monenb. BsaumoneiictBue aByxypoBHeBbix cucreM (AYC) ¢ ¢ononamu.
Onnodononnast penakcanms JYC. Penakcanus ¢ononoB Ha J[YC. HuskoremneparypHas
TEIUIONPOBOAHOCTh aMOP(HBIX CHCTEM. 3aBHCHMOCTb TEIUIOEMKOCTH aMOpP(HBIX CHCTEM OT
BpeMeHH. HacblleHne pe3oHaHCHOTO MOIIOIIeHHs. J{MaeKTpuueckasl IPOHUIIAEMOCTh aMOP(HBIX
cucreM. llpepKkoBas — mpoBogMMOCTb.  3akoH  Mortra.  KymoHoBckas — mienb.  3akoH
[IknoBckoro-Ddpoca.

8. Teopust TMHEITHOTO OTKIJIMKA

Marpuna miorHoctd. OTKIMK Ha MEXaHW4ecKOoe BO3MyIleHHE. JIByXBpEMEHHbIE 3alla3/blBaloliue
¢ynkuun ['puHa u QuykTyaluoHHO-AMCCUNAUIMOHHAA TeopeMa. OTKIMK Ha SJIEKTPUUYECKOE TIOJIe.
DeKTpoIpoBOAHOCTh. bpoyHOBCKOE NBMKeHUE. YpaBHEeHHE bioxa v 3JeKTpOHHBIN apaMarHUTHBINA
pe3onanc (OI1P).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrannapTHas ydeOHas ayTUTOpHsl, )KeIaTeIbHO ¢ MyJIbTUMEIUHHBIM 000pyI0BaHHEM (TIPOEKTOP).
6.IlepeuyeHnb pexoMeHYeMO JIMTEPATYPHI

OcHoBHas 1uTeparypa
1. Jleknuu o ¢pusnveckoit kuaeruke / JI. A. Makcumos, U. S. [Monumyk. — Mocksa: MITHMO,2024

2. Jlexuuu o cratuctudeckoit ¢pusuke [Tekcer] : yue6. mocodue mis By3os / JI. A. Makcumos, A. B.
MuxeenkoB, W. . [Tonmumyk ; M-Bo oOpa3zoBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc. YH-T) .—
2-e n3n., ucnp. — M. : MOTH, 2015 .— 320 c.

3. ®usnueckas kuHetnka [ Tekcr] : yue0. mocodue mis By30B / E. M. JIudmmmn, JI. I1. [TutaeBckuit .—
M. : Hayka, 1979 .— 528 c.

JlononHuTenbHas TUTEpaTypa
1. 3agaun no puzmueckoii kunetuke / C. H. Bypmucrpos. — Jonronpyaustii: Matennext, 2016.
2. OcHoBbI Teopun MetaioB [Tekcr] / A. A. AbpukocoB, M., ®uzmariur, 2009, 2010

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



[Iporpammuoe obecnieueHre 1 HHHOPMAIIMOHHBIE TEXHOJIOTUH HE TPEOYIOTCSL.
9. MeTonnueckue yKa3anus /s 00y4al0IUXCs 10 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

CryneHT, M3y4arollui IUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTC HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMIHbIX 3a4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— NpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAgaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay

Kypc: 1

KBaJU(PUKAHA: MarucTp

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

Pa3paborunk: W.A. lomumyxk, n-p ¢us.-Mart. HayK, mpodeccop, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BBEINOIHEHHON
pabotbl

OIIK-2.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-3 CriocobeH opopMIISITh Pe3yJIbTaThl
HayYHO-HMCCIIC/IOBATEIILCKON JICSITEIbHOCTH B
BUJIE CTATEH, TOKJIAIOB, HAYYHBIX OTUYETOB U
NPE3eHTALNI C UCIIOJI30BAaHUEM CHCTEM
KOMITBIOTEPHON BEPCTKU M MAKETOB O(PHCHBIX
nporpamMm

OIIK-3.1 Bmageer npodeccCHOHAIBHON TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MareMaTH4ecKuX Mojielieli B 001acT sIepHON
(U3UKH U TEXHOJIOTUI

[IK-1.1 3naet uzndeckoe onuvcaHue SBICHHUA U TPOIECCOB
B 00JIaCTH SJIEpHOH (PU3MKH U TEXHOJIOTHIA

[IK-2 T'0TOB pUMEeHSTh METO/IbI HCCIIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIIEPHOH pU3HKH U
TEXHOJIOTUHI

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacueTa MpoLEecCoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAX M
yCTpoicTBaxX B 00IaCTH SIEPHOHN (PU3MKH U TEXHOIOTHIA

[MK-3 CriocobeH 00beKTHBHO OICHUTD [IK-3.1 3HaeT coBpeMEHHBIH YpPOBEHb Pa3BUTHA HAyKH U
MpeyIaraeMoe peleHue Uik MpoeKT 1o TEXHOJIOTUH, MpodecCHOHaNbHbIE MPOOJeMBl B  CBOEH
OTHOILIEHUIO K COBPEMEHHOMY MUPOBOMY IpeIMETHON o0acTu
YPOBHIO, MIOATOTOBUTH SKCIIEPTHOE 3aKIIIOUEHHE
2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare usydenus AucuuIuinHbl «Duznyeckas KHHETUKA) 00yYaroUNHCs TOJKEH:
3HATh:
- OCHOBHBIE (yHIAMEHTAJbHBbIE W MPUKIAJHBIC aCMEKThl OCHOBHBIX CTAHJAPTHBIX METOJOB

(hM3HUECKO KHHETHKY;

- KJIFOYEBbIE MOJOKEHUS M 00JIaCTh IPUMEHUMOCTH METO/]a KHHETHYECKOTO YPaBHEHNUS;
- OCHOBBI M€TOZIa IBYXBpeMeHHbIX (yHKuui [ puna;

- pa3MyHble 10XO0/bl B TEOPUU JIMHEHHOIO OTKIIMKA;

- KJIIOUEBBIE MTOJIOKCHUSI KHHETHYECKON TEOPHUH, JISKALIHE B OCHOBE (PU3UKH IIA3MBI.

yMeTh:

- BBIYHMCIISITh OCHOBHBIE KHHETHUECKUE KO3((GHUINEHTHI B HEUTPaIbHOM OOJIBIIMAHOBCKOM I'a3e;

- BBIYHCIISITH OCHOBHBIE KHHETHUYECKUE KOA(PHUIIMEHTHI B KPUCTAJUIMIECKUX AUIIECTPHUKAX;

- BBIYHMCIISITh OCHOBHBIE KHHETHUECKUE KO GHUINEHTH B MeTalIax;

- WHTEpIpPEeTUPOBaTh OCHOBHBIC (PU3NUECKHE PE3YJIbTAThl, HOITYYECHHBIE TEOPETUUYECKH, PA3IUIHBIMH

MOJIX0JIaMU;

- WCTOJIb30BaTh IOJTYYCHHBIC 3HAHUS Ui YTCHHS CICUUAIBLHON M OPUTHHAJIBHOW JHTEpaTyphl, B
KOTOPOM TEOPETHYECKH 1 3KCHEPUMEHTAIBHO HCCIEAYIOTCS SIBICHUS TIEpeHoca.

BJA€Th:

- OCHOBHBIMH METOJaMHU pacy€Ta KUHECTUYICCKUX CBOMCTB Pa3peKECHHBIX U KOHACHCUPOBAHHLIX CPEI;
- MaTCMAaTUYCCKUM aIraparomM, CBA3aHHbIM C TeOpI/Ieﬁ KHHECTHYCCKUX ypaBHeHHi/'I;

- MaTEMATU4YCCKUM aIlliaparoM TCOpUuun JIMTHEWHOI'0 OTKJIMKA B €T0 Pa3JIMYHbIX peain3aluiax;

- OCHOBAMHU TCOpHUU CJ'Iy‘lafIHBIX MpoLECCCOB.

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

1. OcHoOBHBIE UJEH B TEOPUH KHUHETUYECKUX YPaBHEHUH.

2. VYpasuenue JlnyBumis
3. WuTerpan cTOITKHOBEHUH




[Tpubnmxenue BpeMeHH peaKcariu
Kunernueckue ko3 OUITMEHTHI
Juddysznonnoe npudmmkeHne
VYpaBuenue CMOITyXOBCKOTO
YpaBuenue @okkepa-Ilnanka

9. VYpasuenne Brnacosa

N R

10. Marpuna mioTHOCTH
11. 3anazapiBatonias ¢hysakmnus [ puHa
12. JIusnextpruyeckas MpOHUIIAEMOCTh TJIa3Mbl

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Jlokasarb, 4TO JIOKAILHO-PABHOBECHOE pacmpezelicHne MakcBeiia oOpariaer B HyJIb MHTETpall
CTOIKHOBEHU.

2. loxa3ats H-Teopemy bosnbpliMaHa 115 Ta3a CTAIKMBAIOIINXCS MOJIEKYJI.

3. BriBectu ypaBHeHue Ditnepa u3 ypaBHeHus HaBpe—CroKkca.

4. Jloxa3arhb, 4TO MU JIOKAJIbHO-PABHOBECHOM pPaclpeelICHUH OTCYTCTBYET TEIIONPOBOJHOCTD.

5. Jloka3zarb, uto H-Teopema bomnbiimana cripaBeyiniBa B IpUOIMKEHUN BPEMEHH PeIaKCaIlHy.

6. Beraucinth k03¢ GUIHEHT BI3KOCTH OHOATOMHOTIO I'a3a B IPUOIMKEHNH BPEMEHH PeTaKCalluu.

7. Bbraucnuth kK03()(HUIMEHT TEIIONPOBOJHOCTH OJHOATOMHOTO ra3a B NMPUOIMKEHUH BPEMEHU
pellaKkcaum.

8. BBIYHCIHUT ¥ CPaBHUTH KOI(PPHUIUCHTHI TEMIIEPATYPOIIPOBOJHOCTH U KUHEMAaTHYECKOH BSI3KOCTH
B IIPUOIMKEHUH BPEMEHHU PellaKcalyu.

9.Beruncinth kodddument nuddy3un 1erkoro raza B TSHKEIOM.

10 Borumcnauth Ko3PPUIHEHT TepMO-TUPQPY3UH JIETKOTO Tra3za B TSDKEJIOM (CUMTas HM3BECTHBIM
CEueHHE CTOIKHOBEHHUS).

10. Borumcaute ko3¢p¢unuent aud@dy3uu TSHKEIOro rasa B JIETKOM, HCHOJIB3YS COOTHOLICHHE
OWHITeHHA (CYUTast U3BECTHBIM CEUCHUE CTOJIKHOBEHUS )

11. Ouenuth kodhdumenT TuPQy3un B CMECH JBYX Ta3oB JIETKOTO W TSDKEIIOTO, paccMaTphBast
YaCcTUIIBI KaK TBEpABIE YIIPYrue mapuku auamerpom D1 u D2.

12. B mnpuOmmwkeHHH BpPEMEHH peNaKcallid HAaWTH JIEKTPOIPOBOAHOCTh, TEILIONPOBOIHOCTS,
koddurment qudQy3nu HEBBIPOKICHHOTO AIIEKTPOHHOTO ra3a M Joka3arh 3akoH Bunemana-Dpania.

13. Haiitu pacnpeneneHue KOHIEHTPALMH JIETKOTO T'a3a B TSDKEJIIOM B HEPABHOMEPHO HArpeToM
TSKEJIOM Ta3e B OTCYTCTBUE MU (Y3HOHHOTO ITOTOKA.

Kpurepun oneHuBaHus
Onenka ommmuno 10 OamioB - BBICTABJISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MNporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PELIEHUM.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoo 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araeT ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 3a/1a49 HEKOTOPBIE HETOYHOCTH.



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

OneHka yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHKka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABIISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYHOBICTBOPUTEIHHO 2 Oajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaia - BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT TrpyOeiiniie ommoku B (GOpPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

ITpu BBICTABICHUH NTOTOBOM OLIEHKH 3a HK3aMEH YUMTBIBAaeTCsA paboTa B CEMECTpeE, YTO MOJpa3yMeBaeT
AaKTUBHOCTh Ha TIPAKTHUYECKUX 3aHATUSAX, B YACTHOCTH pELICHHE 3a4a4 M3 3ajaHus. YToObl
CTUMYJIUPOBAaTh IOJOOHYI0 AaKTHBHOCTh CTyAEHTaM MpeAjaraercs 3apaHee, B IIpolecce
CaMOCTOATENBbHOM paboThl, TOTOBUTH PEIICHHUE 3a[1a4 M PaccKa3aTh UX Ha OJHOM M3 CEMHUHAPOB.
CTyneHThl, AOMyIIEHHbIE K HK3aMEHY, OTBEYAIOT Ha BONPOCHI Ouiera, MMes BO3MOXKHOCTb Ha
MoAroToBKy He MeHee 1 yaca. OTBETHI PEACTABIAIOTCS B TUCBbMEHHOM BHJIE, [0 KOTOPHIM MTPOBOJUTCS
YCTHOE cobece/loBaHueE.

DK3aMeH OIICHHUBAETCs, B 3aBUCMOCTH OT IOJHOTHI OTBETA M IIyOMHBI IOHUMAaHUS Marepuaia, mo 50
OanpHOM 1IKaze: 1-i Bonpoc - makcumym 50 6asuios,

2-i Bompoc)— MakcumyM 20 6asioB, 3-i Bonpoc Mmakcumym 30 6ayuioB

Bo Bpems mpoBeaeHus 3K3aMEHa CTYAEHTbl MOIYT II0Jb30BAaThCSl IMPOrpaMMON JUCLMILIMHBI U
cOOpHMKaMU [OMAIIHUX 3aJaHul, a Takke Yy4eOHOH, yueOHO-METOAMYECKOW M CIpPaBOYHOMN
JINTEpaTypou

Ilepen HagaiOM 3K3aMEHALIMOHHOW CECCHUHU CTYAEHTHI IOJY4YaroT IEPEYEHb BOINPOCOB, OTBETHI Ha
KOTOpble HEOOXOAMMO 3HATh AJIsl YCIEIIHOW clauu dk3aMeHa. DopMyaupoBKH BOIPOCOB B Omierax
CTYICHTBI Y3HAIOT Mepe]] 3K3aMEHOM Y JIEKTOpa WK Ha caifTe Kadeapsl.



