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AOepuvix peakmopos u mamepuanog
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1 IIEJIM ¥ 3AJJAYH OCBOEHUS JUCHMUIIIAHBI

Ilesm ocBOCHUS AUCHUIUIMHBL (hOPMUPOBAHHME 3HAHUI M YMEHUH B 00sacTH (pu3nyeckor Teopuu
IIEPEHOCa HEUTPOHOB.

3agaum: OCBOCHHUE CIEIUATNCTAMH TEOPETHUECKUX OCHOB SJCPHON U HEHTPOHHOM (PU3UKH, COCTA-
Ba U XapaKTEPUCTHK sAJIEP, 3aKOHOB U XapaKTEPUCTUK PaJUOAaKTUBHOIO paclaja, IACPHBIX PEaKIUN U UX
0c0OEHHOCTEH, CBOMCTB HEUTPOHOB, (POPMHUPOBAHUE TOHUMAHHUS UMH OCHOBHBIX MOHSTUN U TOJIOKEHHUH
TEOPUHU NIEPEHOCA HEUTPOHOB B PA3JIMYHBIX CPEaX.

2 MECTO JUCHOUIIJIMHBI B CTPYKTYPE OII BO

Hucuurumna _ Teopus nepenoca HeumpoHos  OTHOCUTCS K BapUATHUBHOM 4acTH
0J10Ka b1 podeCCHOHAIEHOTO MOy y4eOHOTO TIaHa.
Heo6xoaumbeivu YCIIOBUSIMHU IE OCBOCHUS JMCIUATUTHHBI SIBIISTFOTCSL:

3HaHHUA, OJYYaeMBbIE CTYAECHTAMM U3 KYPCOB MAaTEMAaTHUYECKOr0 aHaJK3a, oOlmel GU3MKU, aTOMHOW (hH-
3HKH, SICPHON (DU3WKHU, YPABHEHUN MaTeMaTU4eckoi hU3MKH, yMEHHS paboTaTh ¢ TUTEpaTypou, Biiaje-
HHE METOJAMM MaTEMATHYECKOI0 aHAJIM3a U BEPOATHOCTHON OIIEHKH, OCHOBAMMU SAEPHOM M aTOMHOM (u-
3MKH, 4 TaK )K€ OCHOBHOM TEPMHHOJIOTHEH.

Tabmuma 2.1 - [lepevyeHp NPEAMIECTBYIOMNX ¥ IMOCICAYIOMUX TACIUTUTHH, (POPMUPYIOIUX OOMIEKYITh-
TypHBIE U TPO(HECCUOHATLHBIE KOMIIETECHITHH

Kon

HaunMmeHoBaHHEe KOM-
NneTeHINHN

IIpeamecTBy0MMe TUCUMIIMHBI

Hocnenyromue IuCHMNINHBI
(rpynnbl AUCHMILJIMH)

OO1IEKyJIBTYpHBIC KOMIETCHIIUU

[IpodeccuonanbHble KOMIETEHIMH

[IK-1 | cmocoGHOCTRIO co3fa- | MareMaTHYecKuid aHau3 WHxxeHepHbIe pacyeThbl U MPOEKTHU-
BaTh TEOPETUYECKUE U | BEKTOPHBIN U TEH30PHBIN aHAIN3 poBaHnue Y
MaTeMaTHYeCKUE MO- | VIHTerpanbHble ypaBHEHUS Teopus nepeHoca U3Ny4eHUSA
nenn, oniceiBaromue | JInHeitHas anreOpa dusnueckas TEOpUsl pEakTOPOB
HEUTPOHHO- Oo6bikHOBeHHBIEe A depeHans- AcuMNTOTHYECKHE METOIBI B (u-
(u3nUecKue MpoIecch | Hble YpaBHEHHS 3HKe
B peakTopax, nmponec- | Teopus GyHKUIUI KOMIUIEKCHOTO Beicume TpaHcueHAEHTHbIE QYHK-
CBI THIPOJUHAMMKH U | TIEPEMEHHOTO UK B QU3NKE
TemioMaccorneperoca | TexHuueckas TepMOJIMHAMUKA Junamuika u 6e3omacHocTh S0V
B aKTUBHBIX 30HAX WK | ['mapoInHaMHUKa U TETUIOOOMEH Hanexuocts n 6e3omacHocts DY
BO3/I€ICTBHE NOHU3HU- MeTobpl TPOEKTUPOBAHUS
PYIOIIEro U3ITy4eHUs [IponsBoacTBEHHAs MPAaKTHKA
Ha MaTepHalbl, 4eIo-
BeKa U 00BEKTHI
OKpY>Karolllen cpefipl,
CUCTEMBI y4eTa, KOH-
TPOJIS SIIEPHBIX MaTe-
pHaoB

IIK-2 | roTOBHOCTHIO K co3ia- | TexHU4ecKkas TepMOJIMHAMHUKA WHeHepHBbIE pacyeThl U POEKTH-

HUIO HOBBIX METOJ10B
pacueTa COBpeMEHHbIX
pEaKTOpPHBIX YCTaHO-
BOK ¥ (PM3NIECKHX
YCTPOMCTB, METOJIOB
MCCIIEIOBaHUS TEIUIO-
(bu3nUecKuX mporec-
COB H CBOICTB peak-
TOPHBIX MaTEpPHUAIOB U
TEIIOHOCUTEJIEN; pa3-
pabOTKe HOBBIX CH-
CTEeM IpeoOpa3oBaHus

I'maponuHaMuKa M TETI000MEH

poBanue AY

Teopus nepeHoca U3Iy4eHUs
dusznyeckas TEOpUs pEaKTOPOB
ACUMNTOTHYECKHE METOABI B (PH-
3HUKE

MeTobpI TPOEKTUPOBAHUS




TEIUIOBOM U AAepHOU
SHEPIUU B NIEKTpUUE-
CKYIO, METO/IOB M M€-
TOJMK OLIEHKH KOJH-
YECTBEHHBIX XapaKTe-
PHUCTUK SIAEPHBIX Ma-
TEpHUAJIOB

IIK-3 | cmocoOHOCTBIO HC- Ouzuka WnxeHepHBIE pacyeThbl U POEKTH-
MOJIE30BaTh PyHIa- ATtomHas hu3mka poBanue Y
MEHTalbHbIC 3aKOHBI B | SlnepHas gusuka Teopus mepeHoca U3MydeHUs
oOmacty Gpu3MKN TexHnueckas TepMOJUHAMHIKA dusnueckas TEOpUsi PEaKTOPOB
aTOMHOTO s1Ipa U 4ya- I'uoponuHaMuka u TeI000MeH YyeOHast mpakTUKa
CTHII, SIIEPHBIX peaK- ITpousBoacTBeHHAS
TOPOB, TEPMOAUHAMH- [peanunnomuas
KU, TUAPOAUHAMUKH U HTorosas rocyiapcTBeHHas! aTTe-
TEeIIoMacconepeHoca cTauus
B 00bEME JT0CTATOU-
HOM JIJIsl CaMOCTOSI-
TEIHHOTO KOMOWHHUPO-
BaHUsI M CUHTE3a UJIEH,
TBOPYECKOTO CaMOBBI-
paskeHHs
[ICK- | crmoco6HOCTBIO pac- WNHxxeHepHbIe pacyeThbl U MPOECKTHU-
1.6 CUUTHIBATh OCHOBHBIC poBanue Y
XapaKTePUCTUKU Teopust mepeHoca U3ydeHUs
AJEPHBIX PEaKTOPOB U dusnueckast TCOpHUs PEaKTOPOB
SHEPreTUYECKUX yCTa- Jwunamuka u 6e3omacHocTh SA0Y
HOBOK [Ipennunnomuas
HTtorosas rocyapcTBeHHas! aTTe-
crauus
IICK- | cocoGHOCTBIO TTpoBO- | ['MapoanHamMuKa U TerooOMeH NnxeHepHble pacyeThl U MPOEKTHU-
1.7 JUTh HEUTPOHHO- poBanue AY

(u3MYEeCKHii U Terio-
THIPABINYECKHI pac-
4eT SAEPHBIX YCTaHO-
BOK

®du3nueckast TEOpUsl peaKTOPOB
KypcoBoii npoekT: npoekTupoBa-
HUE U BEIOOP 000pymoBanus S0V,
0€301acHOCTh U SKOHOMUYHOCTh
A0V

Junamuika u 6e3omacHocTh S10Y
[Ipennunnomuas

HUP

Hrorosas rocynapcTBeHHas aTTe-
cTarms

IIpusoosmcsa npedwecmsyowue u nocieoyioujue OUCYUNIUNBI, HANPAGIEHHblE HA POpMUPO8aHUe

yenegvlx KomnemeHyull ¢ coomgemcemeuu ¢ mampuyetl komnemenyuii OI1.

3 TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIJINHBI

[Ipouecc n3yueHus: AUCUUILIIMHBI HAIIPaBJIeH Ha (OPMUPOBAHUE DJIEMEHTOB KOMIIETEHIIUH B COOT-
BercTBuu ¢ OC HUAY MU®U u OI1 BO no naHHOMY HamnpaBIeHUIO TOATOTOBKHU (CIIEUATBEHOCTH).

Tabnuua 3.1 - [lepeueHp NIaHUPYEMBIX Pe3yIbTATOB 00YUEHUS MO AUCHUIIINHE

[Tnanupyemsle pe3ynbTatsl ocBoeHus Ol (komme- | IlepedeHsb muaHUpPyeMbIX pe3yibTaToOB o0yue-
TEHIIMHN ), TOCTH)KEHUE KOTOPBIX 00eCeunBaeT Juc- HUS 110 TUCIMITIIHHE ™™
muIInHa*
Kon komnerennnu | CopaeprkaHrue KOMIIETCHIIMN | 3HATH:
YMers:

BmaneTs:




IK-1 CIIOCOOHOCTEIO CO3/1aBaTh TeO- | 3HATh: OCHOBHBIC 3aKOHBI (PH3UKH U MaTeMa-
PETHYCCKHUE N MATEMATUIECKUE | TUKH, @ TAK)KE IPAHULIBI UX IIPUMEHUMOCTH;
MOZCITH, OMNCHIBAIOIIIE OCHOBHBIC YpaBHEHUS ITEpEHOCAa HEUTPOHOB U
HEHTPOHHO-GU3IECKHE MpO- 3aKOHBI PACIIpe/ICIICH s SHEPTOBBIICICHHS B
HECCH B PEAKTOPAX, MPOUECCEl | 4y i 30me peakTopa.
THAPOAMHAMHUKHN U TEIIJIOMACCO- .
HepeHOCa B AKTHBHBIX 30HaX YMeTh: IpUMEHATh 3HaHUS U1l COCTaBICHUS
WM BO3NCHCTBNE HORM3Apyio- | ¥ PEIICHNS I[H(b(bepevHuHaanblx 1 UHTe-
IIlero MTyueHns Ha MaTepapi, | TPAPHBIX YPABHEHNH, & TAKOKE CHCTEM YpaB-
4eJIoBeKa U 0OBEKThI OKPYXKa- HCHUH.
IOIEeN Cpenbl, CHCTEMBI yYera, BJIaI[eTBZ HaBBIKaAMH HCITIOJIB30BaHHA OCHOB-
KOHTPOJISI SIIEPHBIX MATEPUAIOB | HBIX (PU3MUYECKUX M MAaTEMATUYECKUX 3aKOHOB.
[1K-2 TOTOBHOCTBIO K CO3/IaHUIO HO- 3HaTh: OCHOBHBIE 3aKOHBI TEPMOAMHAMUKY U
BBIX METOZIOB pacdcTa COBpe- TEIJI000MeHa, TOHATHSI TETUIOBOM U DJICKTPHU-
MCHHbIX PCAKTOPHLIX yCTAHOBOK | yecKkOoi MOLIHOCTH, TEMIIEPATYPHI, HAPOIPO-
U (U3MMECKNX YCTPOHCTB, ME- | yiap o nyTe 1 HOCTH, IABJICHHS, TEMIIEPATYDEI,
TOOOB UCCICAOBAHUA TeHJ’IO\be/I— pacxoa TEMIOHOCHTEI.
;ﬁ:ﬁ;ﬁ;ﬁ;ﬁ ;I;ichfaﬁo?zﬂéf_ VYMeTb: yka3aTh, KaKMe 3aKOHbI OITUCBIBAIOT
JIOHOCHTEICH; PaspaBoTKe Ho- naHHOe (hu3HUecKoe siBIeHne Win 3 eKT,
BBIX CHCTEM TPeobpa3oBaHs OLIEHUBATh TEMIIEpaTypy, JaBJIE€HUE, PACXO]
TEIUI0BOM U s1epHOit sHepruu B | TCTUIOHOCHTEIIS H pabodero Tena.
NEKTPHYECKYIO, METOJIOB U Me- | BIIaeTh: HaBbIKAMU NPMMEHEHHS HU3UUECKHX
TOJIMK OLIEHKH KOJIMYECTBEHHBIX | 3aKOHOB U PA0OTHI ¢ PU3MUECKUMH BEITHYUH-
XapaKTEPUCTHK ANEPHBIX MaTe- | HAMH, METOJUKOM pacyera TeIuio- U THAPO.IU-
pHajos HAaMUYECKHUX IapaMETPOB.
[1K-3 CIIOCOOHOCTBIO UCIIOIB30BATh 3HaTh: OCHOBHbIE (PU3NYECKUE 3aKOHBI U Me-
q)yH)IaMCHTaHBHBIC 3aKOHBI B TObI pacqua.
0bsacT PU3MKH ATOMHOTO S/PA | VMeTh: yKa3aTh, KAKHE 3aKOHBI OMHCHIBAIOT
1 9aCTHL, AACPHBIX PCAKTOPOB, | nappoe Gusuueckoe spneHue wim >QQexT,
TCPMOIHAMHKH, THAPOAMHA- HPOBOJIUTH U3MEPEHUS, a TAKXKE PACCUUTHIBATD
MHUKH U TEIIIOMacconepeHoca B
00beMe 10CTaTOYHOM JJIsl CaMOo- MX TIOTPCIIHOCTH.
CTOATEIHHOTO KOMOHEMPOBAHHS Bnanets: HaBbIKaMK TpUMEHEHHsI (PU3NUECKUX
W CHHTE3a Weii, TBOPUECKOTO 3aKOHOB U pabOThI ¢ (HU3MUECKUMHU BEIUYU-
CaMOBBIPKCHUS HaMH.
IICK-1.6 CIIOCOOHOCTBIO PACCYUTBIBATH 3HaTh: 0COOEHHOCTU KOHCTPYKIUU TEIJIOBBI-
OCHOBHBIC XapaKTCPUCTUKHU JEAIONNX DJIEMEHTOB SIIEPHBIX PEAKTOPOB
A/ICPHBIX PCAKTOPOB M SHEPIC- [ pna3iyHBIX TUIIOB, OCHOBHBIE MaTepUabl, C-
THHCCKHIX YCTAHOBOK TOJIb3YEMbIC B PEAKTOPHOU TEXHUKE, TIOHATHUSI
TEIUIOBOU M 3JIEKTPUYECKOW MOIIHOCTH, TEM-
HepaTypsbl, NapOIPOU3BOIUTENBHOCTH, 1aBJIE-
HUS, TEMIIEPATyphl, PACX0/1a TETNIOHOCUTEIIS.
VYMeTb: paboTaTh ¢ TEXHUYECKOM JOKYMEHTa-
LMeH, BECTH MOMCK N0 6a3aM JIaHHBIX U CH-
CTEMaM YHUBEPCAIbHOW JECATUYHOMN KIIACCH-
¢bukammu.
Brnagets: MeToaMu OLIEHKH MOLTHOCTH, pac-
4YeTa OCHOBHBIX TEIUIOTEXHUYECKUX U
HEHTpOHHO-(U3MUeCcKUX mapameTpoB SDY.
IICK-1.7 CHIOCOOHOCTBIO TIPOBO/IUTH 3HaTh: OCHOBHBIE HEUTPOHHO-(U3NIECKHE

HEHTPOHHO-(PU3NIECKHUN U TeTl-
JIOTUAPABIMYECKUN pacyeT
SIIEPHBIX YCTAaHOBOK

MpOIIeCChl B aKTUBHOM 30HE peakTopa, pac-
TIpeIeIICHNE YHEPTOBBICICHUS, KO3 UITHECH-
Ta HEPAaBHOMEPHOCTH.

YMeTb: OLleHHBaTh CKOPOCTh MTPOXOISIIHAX
SIIEPHBIX PEaKIMil, TeMIepaTypy, AaBICHHE,
pacxoj TeIJIOHOCUTENS ¥ paboyero Tena.




Brnanets: MeToauKO#N pacyeTa TEMIOTEXHUYE-
CKUX M HEUTPOHHO-(PH3NYECKHUX TTapaMeTPOB
SIEPHBIX YCTAHOBOK.

4 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

4.1 CTpyKTypa M CUHMILIHHBI
OO6mas TpyI0eMKOCTh (00BhEM) AMCIUIUIMHBI COCTaBIISCT 3auetHbix eauuul] (3ET),
aKaJIeMUYECKHUX YacoB.

Tabnuna 4.1
O0bEM THCHMILIMHBI 0 BHAAM Y4eOHbIX 3aHATHIl (6 coomeemcmauu ¢ y4eOnbimM niaHom)
Bcero, Cemectp*
3a4€THBIX
€IMHHII
(axkaz. yacoB)

O0mas TPYI0eMKOCTh TUCIHHUIJIHHBI 4(144) 6
KonTakTHasi padoTa ¢ npenogaBartesiem:

3aHATHUS JIEKIIMOHHOTO THIIA 16
3aHATHUS] CEMUHAPCKOTO TUTIA
B TOM YHCJIE: CEMUHAPbI 16
MPAKTUYCCKHUE 3aHSATHSI
MPAKTUKYMBI
J1abopaTOpHBIC PAOOTHI
JPyTUe BUJIbI KOHTAKTHOM paboThI

Bun yueGHO# paboThI

B TOM YHCJIE: KyPCOBOE IPOCKTUPOBAHUE
IPYIIIOBBIE KOHCYJIBTALUN
WHJUBHIyAJIbHBIE KOHCYJIbTALIUN

MHBIE BU]Ibl BHEAYIUTOPHON KOHTAKTHON pabOThI

CamocTosiTe/IbHAs1 padoTa 00y4yaloummMxcs™*™: 76 76
M3y4eHHE TEOPETUIECKOTO Kypca 76 76
pacueTHO-rpadrUeCcKHe 3aaH¥sl, 331a491
pedepar, acce
KYpCOBOE IMPOESKTUPOBAHHE

Bujx npome:xyTouHOii aTTecTanuu (3auer™*™*,

JIK3aMeH)

Pacnpenenenue yueOHOii HATPY3KH 1O pa3iesaM JTUCHHUIIIAHBI
Tabmuua 4.2



Ne momysst 06pa3zoBaTesibHOM Mporpam-

MBI*

Ne paznena

HaumenoBanue pasnena
JUCTIATITIHBI

Bunpl yueOHOI HArpy3KH U UX TPYLOEMKOCTb,
aKaj. 4achl

Jlexiun
ITpakTnueckue 3a-
HATHSI
JlaboparopHsie pa-
0O0TEI
CamocTosTenpHas
paborta
Bcero wacos

dopMupyemsle
KOMIIETEHIINN

Beeoenue.

OCHOBHEIE TOHATHS TEOPHU IIEPEHO-
ca HeHTpoHOB. OCHOBHBIE IIPOLIECCHI
B3aUMO/ICHCTBHS HEUTPOHOB CO Cpe-
Jiou (¢ simpamu cpenpl). Paccmatpu-
BAaEMBIi DHEPreTUYECKHU Auarna3oH.
3aBHUCUMOCTD B3aUMOJEHCTBHS
HEUTPOHOB OT PHEPIHHU YACTHII.
Krnaccuduxarms HeHTpoHOB. OCHOB-
HBbIE IIPOLIECCHI B3aUMOAEHCTBHSA
HEHTPOHOB C BEIIECTBOM (B 00IacTH
snepruii 1o (10-15) M»aB). [lorsTne
ceyeHHMs Ipoliecca B3aUMOAEHCTBUA
HEUTPOHOB CO cpenoil. Buapl B3aun-
MOJIeiiCTBHS: paccesiHie HEHTPOHOB
ynpyroe (HOTEHIMAIBHOE), HEYIPY-
roe, MOIVIOLIEHUE, PaJUallHOHHBIH
3axBar, JelleHue. SIIepHble peakum.
IIpumepsl. MexaHu3M B3auMOIeH-
CTBHS HEUTPOHOB CO CPEJION Yepes
COCTaBHOE SI/IPO.

IK-1
I1K-3

OcHosHble XapaKmepucmuKu pac-
npeoenenus HeUMpoOHO8 6 cpedax.
Ilone nelirponos. VicTouHnkn
HEUTPOHOB. DYHKIMA HCTOYHHKA
HeUTpoHOB. IT0TOKOBBIE XapaKTepH-
CTHUKH OIS M3ITydeHns: uddepen-
LHalbHas INIOTHOCTh OTOKA
HEUTPOHOB — HHTEHCHBHOCTD; HHTE-
rpajibHasi INIOTHOCTb IOTOKA HEUTPO-
HOB. ®moeHc HeliTpoHoB. [TonsaTusa n
OIpeJieeH!s INIOTHOCTH MOTOKA U
TOKa HEUTpOHOB IIIOTHOCTB MOTOKA,
HHTErpajbHasi INIOTHOCTh IOTOKA
HEUTpoHOB. II0THOCTE TOKa
HEUTPOHOB. CBSI3b MEXY TIOTOKOM U
TOKOM HEHTpPOHOB. Pa3mepHOCTD.
IIpumepsl.

IK-1
IK-3
ICK-1.7
IICK-1.6

B3aumooeiicmeue neiimponoe ¢
seujecmeom.

Buzsl u cuitsl B3auMoaeicTBYsL.
XapakTep B3auMOJIEHCTBHS HEUTPO-
HOB ¢ siipaMHu cpeabl. JInneitnas
TeopHs NEPEHOCca HEUTPOHOB — OC-
HOBHEIE IpenooxkeHns. CedeHus
MIPOLIECCOB B3aUMOCHCTBHS: MHKDPO-
CKOIMYECKOE, MAKPOCKOIIMYECKOE.
PasmepnocTs. [IpumMepsl. Bussl B3a-
HUMOJICHCTBUS HEUTPOHOB C sApaMH
CpeJibl: paccessHUe — YIPYroe U He-
ynpyroe (MoTeHIUAIBHOE), TTOTJI0-
mieHue; siepHsie peakuu. Ilomnoe
MHKpOCKOITHYecKoe cedenue. ud-
(hepeHInaTEHOE MUKPOCKOIINYECKOE
ceueHne. MHnuKaTpuca paccesHus.
Kocunyc yrna paccesnus. ®usnue-
CKHI CMBICI HHIMKATPUCHI paccesi-
Hus. Pasmepnocts. [Ipumepst. Snep-
HBIE KOHIICHTPAI[U. MaKkpocKoIye-
CKHE CEUeHHs: HHTerpaIbHoe (oI
Hoe), nuddepeHunansHoe. MUKpo-
CKOIMYECKUE i MAKPOCKOIIMYECKUE

I1K-3
ICK-1.7
I1CK-1.6




CEYCHUS B3aMO/ICHCTBHS H31Yy4YCHUA
CO CMECBHIO BEIICCTB. HpI/IMepLI.

T'azokunemuueckan mooens meopuu
nepenoca HelimpoHO6 6 HEPA3MHO-
Jcarougux cpedax. banancosoe ypas-
HEHUE CKOPOCTeH HEUTPOHHO-
(hU3MYECKNX HPOLECCOB B Cpeax.
Unrerpo-nuddepenunansHoe ra3o-
KHHETHYEeCKOe ypaBHEHHe IepeHoca
HEUTPOHOB (0IHOYACTUYHOE Ia30KH-
HeTH4eckoe ypaBHeHHe bonbiiMana).
BBIBOJ Ta30KHHETHIECKOTO YpaBHe-
HHS IepeHoca HeHTpoHoB. OcobeH-
HOCTH NIEPEHOCa HEHTPOHOB B pa3-
MHOXAIOIHX Cpenax.

I'paHuIbI TPUMEHUMOCTH YPaBHEHUS
nepeHoca HEHTPOHOB. YCIIOBUS OJI-
HO3HAYHOT'O BBIOOpa peleHHi ra3o-
KHHETHYECKOT0 ypaBHEHHS HepeHoca
B (usnueckux 3amavax. [locraHoBka
KpaeBbIX yCIOBHI Ha IPaHUIIAX BbI-
IyKJIBIX M BOTHYTBIX Tell. ITocTaHoB-
Ka BHYTPEHHHUX KPAeBBIX yCIIOBUI Ha
TpaHHIax paszena cpex (yCIoBHs
COIIPSDKEHHS).

12

IK-2
IK-3
ICK-1.7

Ypasnenue nepenoca neiimponos 6
pasnuunvix 2eomempusnx. Coiicta
CHMMETPHH PEIICHUI ypaBHEHUS
nepenoca. Onepatop bonbimana.
Oneparop (MHTErpaj) CTOJIKHOBEHHH.
Oneparop nepenoca. OnepatopHas
(hopma JTMHEHHOTo ypaBHEHHS mepe-
Hoca. VIHBapHaHTHOCTE omeparopa
HEPEeHOCa OTHOCUTEIIBHO C/[BUTA H
HMHBAapUAHTHBIX NPE0Opa30BaHUI
(roBopoToB U BpateHuil). Crieru-
aJIbHbIE BUJIbI CHMMeTpHU. Buj
YPaBHEHHMS IEPEHOCA HEHTPOHOB B
IUIOCKOH TeoMeTpuH, chepuaeckoi u
LMIMHAPHYECKOI TeOMETPHUSIX.

10

IK-1
IK-3
ICK-1.7

Ceoiicimea nuneinnozo 2a30Kunemu-
ueckozo onepamopa nepenoca.
Coiicta oneparopa bonbimana:
CYILIECTBOBAHUE KOMIIAKTHOT'O 00-
paTHOro oneparopa — onepaTopa
¢yskimu I'prHa; cTpyKTypa criekTpa
— TOYEYHBII CHEKTP, HENPEPHIBHBIHN 1
cymecTBeHHbIi cnektp. CBolicTa
ornepaTopa (MHTerpasa) CTOJIKHOBE-
HHIA: OTpaHHYIEHHOCTH U MONHAS
HenpepsBHOCTE. CTPYKTypa CTieKTpa
oreparopa, pa3peruaoliero ypaBHe-
HHe nepeHoca. OnepaTopHoe Hpea-
CTaBJICHNE PEICHNH YpaBHEHHS
neperoca. CBoMCTBa pelieHnn
ypaBHEHHUS IlepeHoca: yCIOBHS Cy-
IIECTBOBAHMS BEITYIIET0 COOCTBEHHO-
T'O 3HaYEHUS U COOTBETCTBYIOMIEH
COOCTBEHHOU (PYHKILIMH.

12

IK-1
IK-3
ICK-1.7

M Obl p us ypaenenus ne-
penoca. OTHOCKOPOCTHOE Fa30KUHE-
THUYECKOE ypaBHEHHe nepenoca. Cxe-
Ma pelleHHs] ypaBHEHHs epeHoca
HEUTPOHOB B OJJHOPOJHBIX CPeiax.
OZHOKpAaTHO BBIPOXKICHHAS HHIUKA-
Tpuca paccestHus. Mertox Henkuna.
Pemenune ypaBuenus nepesoca B
HEOJHOPOIHBIX cpenax. [loctaHoBKa
3a/1a4M B MHOTO30HHBIX 00/1acTAX.
Pemenune ypaBuenus nepesoca B
TIJIOCKOM TeOMeTpuH.

Bup omeparopa mepesoca QV s
Pa3IHYHBIX IPOCTBIX TEOMETPHSIX:
IUIOCKO, c(hepruuecKoil U IHINHAPH-
YECKOH.

IK-1
IK-3
I1CK-1.6
ICK-1.7

Humezpanwvnoe ypaguenue Ilaitepn-
ca. VIaterpanbHas (GopMyIHpOBKa
Ta30KMHETHYECKOTO YPaBHEHUS T1e-
peHoca HEHTPOHOB. DKBHBAJICHT-
HOCTh MHTErpo-IuddepeHImaabHoin
1 UHTErpabHON (HOPMYITHPOBOK
ypaBHeHus nepeHoca. Perenue nu-

IK-1
I1K-3
IICK-1.7




TerpanbHOro ypasuenus Ilaiieprca
JUISL HEKOTOPBIX YACTHBIX CITy4acB.
YueT aHM30TPONUY PACCEeSTHUS OT
yrioB. JIuHeiHas 3aBUCUMOCTb MH-
JTUKATPHCHI PACCESTHUS OT YIJIOB.
OCHOBBI METO/1a BBIPOXKACHHBIX
HHIUKATPUC PACCESHHUSL.

OonocKkopocmHoe 2a30Kunemuye- IK-1
CKoe ypasHeHue nepenoca Heimpo- IK-2
Ho6. IK-3
ITocTaHOBKa HEKOTOPBIX 33724 OHO- IICK-1.7
CKOPOCTHOI Ta30KHHETHYECKOI Teo-
puH niepeHoca HeWTpOHOB. MeTo bl
ux pewenus. Ciyyaid IIIOCKON CUM-
METpHH IVIOTHOCTH HEUTPoHOB. O
HOCKOPOCTHAsI 3a1a4a MepeHoca
HEUTPOHOB /151 Pa3MHOXKAFOLLIMX
cpen. Metozp! pemeHns MpoCThIX
3a/1a4 TEOPHH TepeHoca (ILI0CKomna-
patenbHasi, chepudeckas, HUIMH-
npudeckas reoMmerpus). OqHOCKO-
pocTHas 3a/1a4a TEOPUHU HEepeHoca ¢
IUIOCKOH CUMMETpUeH 110J1st HeHTpo-
HOB U c()epHIeCKU CHMMETPUIHBIM
paccesHHEM Ha sipax cpezisl. MeTtox
Keiiza (006001meHHbIH METO]| pasjie-
JICHHSI IEPEMEHHBIX).

Ilocmanoeka Kpaeewix ycioeuil. [K-1
[po6aema Munna. [TocranoBka [K-2
1 (Yy3HOHHBIX YCIOBHI Ha BBITYK- I1K-3
JIOW TpaHMIIE CPelIbl C BAKYyMOM U Ha IICK-1.7
IpaHuLax pasjelia cpejj B MHOTO30H-
HBIX 3a71a4ax. Y4eT aHH30TPOIHU
paccesiHust Ha siapax cpepl. [Tonsitie

[ Pn - METO/Ie PEILCHHS 33124 TEO-

pHH TIepeHoca HEHTPOHOB (METOX
10
chepruuecKiux rapMOHHK). Pl -

METOJ{ PeLICHHUSI 3314 TCOPHH IIepe-
Hoca. [TocTaHOBKa IPAHUYHBIX YCIIO-

BUii B Pn ( Pl ) - MeTozIE pelieHust

3a/1a4 TEOPHH IIepeHOCa HEHTPOHOB.
Jucddy3noHHOE MPUOIIDKEHHE ra30-
KHHETHYECKOT0 ypaBHEHUs [IepeHOCca
HEHTPOHOB. YCIIOBUS IPUMEHUMOCTH
(P Py3HOHHOTO MPHOIMKEHNSL.

Yuem rsnepzemuueckoii 3a6ucumo- IK-1
cmu. I1K-2
ITpoGiema ydera sHEpPreTHIECKOH I1K-3
3aBHCUMOCTH C€YEHUI B3aUMOIEH- IICK-1.6
CTBHSI IPH PELICHUH YPaBHEHUI ICK-1.7
TEOPUH TIePEHOCa HEHTPOHOB B Cpe-
7ax. MHOrorpynnoBoii METoJ pertie-
HHS HHTETPO-1udhepeHnnatbHbIX
YpaBHEHHUI epeHoca HEUTPOHOB B

11 | cpemax. MHOTOrpynmoBoi Pn ( Pl ) 1 1 6 8

- METOJ| PeIleHus 3a/1a4 TeOPUH Ie-
penoca. I[TocTaHOBKa rpaHUYHBIX
YCIIOBUH B MHOTOTPYIIIOBOM

Pn ( Pl ) - MeTojie peleHust 3a1a4

TEOpUH NepeHoca HeHTPOHOB. MHO-
rorpymmosoe 1 py3noHHOE TpH-
OmDKeHue B 3a1a4axX TEOPUHU HEePeHo-
ca HEWTPOHOB B BELIECTBE.

HUTOI'O: 16 16 76 108

*yKa3bIBa€TCS HOMEp B CIIy4ae, €CIM €CTh MOIYJIbHbIN NPUHIUI TOCTPOSHHSI TUCHUIUIMH y4eOHOro Ijia-
Ha

4.2 Conep:xaHue THCHUTLIMHBI
VY nenbHbII BeC MPOBOJUMBIX B aKTUBHBIX M MHTEPAKTUBHBIX (pOpMax MpOBEICHHs ayAUTOPHBIX 3a-




HATUH 10 JUCHUILIUHE COCTABISAET 100 %.

JIeKUMOHHBIN KYypC

Tabmua 4.3

Ne
JIEKIIUNA

Howmep
paszzneina

Tewma neknuu U nepevyeHb Ju-
MAKTHYECKUX €IUHUIT*

pr&OCMKOCTB,aKaﬂ.qaCOB

BCETO

B TOM YHCJIE C UCIOJIb30BAHUEM
MHTEPAKTUBHBIX 00pa30BaTEIb-
HBIX TEXHOJIOTHUH

1

Beenenne.OCHOBHBIE TOHATHS
TEOpUH NepeHOCa HEUTPOHOB.
OCHOBHBIE NPOLIECCH B3aMO-
JICUCTBUSA HEUTPOHOB CO Cpeaoi
(c ssmpamu cpenwi). Pacemarpu-
BAE€MbIil JHEPT€TUUECKUN Jua-
Ma3oH. 3aBUCHMOCTH B3aHMO-
JICUCTBUA HEUTPOHOB OT SHEP-
TUH YaCTHII.

Knaccudukanus HEUTPOHOB.
OCHOBHBIE TIPOIECCH B3aMMO-
JICCTBUA HEWUTPOHOB C BElIE-
CTBOM (B 0OxacTu SHepruél mo
(10-15) MbB). IousTre ceueHus
nporuecca B3aUMOJICUCTBUS
HEUTPOHOB CO cCpenoil. Bujubl
B3aUMOJICUCTBHUS: paccesiHue
HEUTPOHOB ympyroe (MOTEHIIH-
ajgpbHOE), HEYIPYroe, IOTJIolIe-
HHUE, paJualMOHHBIA 3axBar,
neneHne. SlmepHble  peakinu.
IIpumepsl. MexaHu3M B3auMO-
JICHCTBHSL HEUTPOHOB CO CPEOi
4yepe3 COCTaBHOE SJIPO.

1

OcHoBHBIE XapaKTePUCTHKH
pacrpefiefieHds HEWTPOHOB B
cpenax. Ilone HelrtponoB. Hc-
TOYHUKUA HEUTPOHOB. DYyHKIMS
UCTOYHHUKA HelTpoHoB. Iloro-
KOBbI€ XapaKTEPUCTUKU  TIOJS
nsnyuyenus: nuddepeHmanpHas
IUIOTHOCTB TMOTOKA HEHTPOHOB —
WHTEHCUBHOCTb, HWHTETpajbHas
IJIOTHOCTh TOTOKA HEWTPOHOB.
®nroeHc HEUTpoHOB. [loHATHS U
onpezeNeHus] TIOTHOCTH MOTO-
Ka M TOKa HEWTpoHOB. IlioT-
HOCTb IIOTOKA, WHTErpajgbHas
IUIOTHOCTh TIOTOKa HEUTPOHOB.
IlnoTHOCTP TOKAa HEUTPOHOB.
CBs13p MEXIy IOTOKOM U TOKOM
HelTpoHoB. PazmepHocts. Ilpu-
MEpBI.

BzaumopeiicTBre HEHTPOHOB C
BeIeCTBOM. BU/IbI U CUJIBI B3a-
UMOJICHCTBUS. XapaKkTep B3au-
MOJIEUCTBUSI HEUTPOHOB C spa-
MU cpejibl. JInHelHas Teopus
MePEeHOCa HEUTPOHOB — OCHOB-
HBIe npeanonoxkenns. CeaeHus
MPOIECCOB B3aUMOJICUCTBUS:




MUKPOCKOITUYECKOE, MAKPOCKO-
nuueckoe. PazmepHocTts. [Tpu-
Mephl. Bunbl B3aumoaeiicTBust
HEUTPOHOB C SIPAMU CPEADIL:
paccesiHue — yrpyroe u Heymnpy-
roe (IMOTeHITHAIBHOE), TIOTJIO-
IICHUE; SIACPHBIC PEaKIUH.

[Tonnoe MUKPOCKOITUYECKOE
ceuenmne. Jluddepenmmamsnoe
MHKPOCKOIIMYECKOE  CEUCHHE.
Wnpuxatpuca paccesaus. Ko-
CUHYC yria paccesHus. Puznye-
CKUI CMBIC] WHAUKATPHUCHI pac-
cesHusd. PasmepHocTs. Ilpume-
pBl. SlnepHble KOHIEHTpPALUH.
Makpockonuueckue  CEUeHHUS:
UHTErpasnbHOe (MONHOE), Aud-
¢depennmanbHoe. MUKPOCKOIIH-
YECKHE€ M MaKpPOCKOIHUYECKHE
CeUeHMs B3aMMOJCHCTBUS U3IY-
YeHHsd CO CMEChIO BEIECTB.
IIpumepsl.

["a30KkuHETHYECKAs! MOJEINb TEO-
pHUM IepeHoca HEHTPOHOB B He-
pa3MHOXaroIMuUX cpenax. ba-
JIAHCOBOE YPaBHEHHE CKOPOCTEN
HEHUTPOHHO-(PU3NIECKHUX TIPO-
eccoB B cpenax. MHTterpo-
JuddepeHnInansHOe ra30KHHe-
THUYECKOE ypaBHEHHUE NepeHoca
HEHUTPOHOB (0JHOYACTUYIHOE
ra30KHHETHYECKOE ypaBHEHUE
BonwsiMana). BeiBon razokune-
THUYECKOT0 ypaBHEHUs ITepeHoca
HelTpoHOB. OCOOEHHOCTH TIie-
peHoca HEMTPOHOB B pa3MHO-
JKAIOIUX Cpeax.

I'paHuIBl TPUMEHUMOCTH YpaB-
HEHUsl IIepeHOoca HEUTPOHOB.
YciioBHsS 0JHO3HAYHOTO BBIOOpA
pelmeHnii  ra30KMHETHYECKOI0
ypaBHEHHUsI TepeHoca B Qu3H-
yeckux 3azadax. IlocraHoBka
KpaeBbIX YCJIOBHHM Ha IpaHULAX
BBIMTYKJIBIX ¥ BOTHYTHIX Tell. [1o-
CTaHOBKA BHYTPEHHHX KPaeBBIX
YCIOBUH Ha TpaHMLAX pasnerna
cpent (YCIIOBUS CONPSDKEHUS).

YpaBHEHHE TiepeHOcCa HEUTpo-
HOB B DPa3WYHBIX T€OMETPHUSX.
CBolicTBa CUMMETPUHN PEIICHUIN
ypaBHeHHS mepeHoca. Omneparop
Bonmpmana. Omnepatop (uHTe-
rpan) cTonkHoBeHuiH. Onepartop
nepeHoca. OneparopHas ¢opma
JIMHEHHOTO YpaBHEHUsI IEPEHO-
ca.

WHBapuaHTHOCTH omiepaTopa
MEPEeHOCca OTHOCUTEILHO CABHUTa
Y WHBApUAHTHBIX IIPeoOpa3oBa-




HUI (TOBOPOTOB U BpAILCHHIA).
CrienmanbHbBIE BBl CHMMET-
puu. Bun ypaBHeHus nepeHoca
HEUTPOHOB B IUIOCKOM I€OMET-
puH, chepruIecKOr 1 ITUITHH-
JIPUYECKOM TeOMETPHSIX.

CBoiicTBa TUHEHHOTO T'a30KUHE-
TUYECKOI0 OIlepaTopa InepeHoca.
CgoiictBa omeparopa bomibima-
Ha: CYLIECTBOBAHUE KOMIIAKTHO-
ro o0paTHOTO omeparopa — ore-
patopa pyukuuu I'puna; cTpyK-
Typa CIOEKTpa — TOYEYHBII
CIIEKTp, HEMPEPHIBHBIA U CYyIIIe-
CTBeHHBIN crekTp. CBolcTBa
omeparopa (WHTErpajia) CTOJIK-
HOBEHUH: OrpaHUYCHHOCTh U
MOJIHAS HEIMPEPHIBHOCTD.
CrpykTypa CIEKTpa omeparopa,
pa3penaroniero ypaBHEHUE Iie-
peHoca.

10

OmnepatopHoe IpecTaBlIeHUE
peleHnii ypaBHEHHS IIepeHoca.
CBoiicTBa penieHuil ypaBHEHUS
IIEpeHOCca: YCIOBUS CYILECTBO-
BaHMsI BEAYILEr0o COOCTBEHHOTO
3HA4YECHUS U COOTBETCTBYIOIIEH
CcOOCTBEHHOH (PYHKIIHH.

11

Meronp! pelieHus: ypaBHEHHUsI
nepeHoca. OTHOCKOPOCTHOE
ra30KMHETHYECKOE YPaBHCHHE
nepeHoca. Cxema pereHus
YpaBHEHUS IEPEHOCA HEUTPO-
HOB B OJJHOPOJAHBIX cpenax. On-
HOKPATHO BBIPOXKACHHAA UHAW-
KaTpuca paccestHus. Meron
Henkuna. Pemienue ypaBHeHuUs
TepeHoca B HEOTHOPOIHBIX cpe-
nax. ITocraHoBKka 3a1auu B MHO-
TO30HHBIX oOnacTax. Pemenne
YpaBHEHHS IIEPEHOCA B IUIOCKOI
reomeTpuun. Bua oneparopa ne-
peroca CQV B pasaH4HBIX
IMPOCTBIX TCOMETPUAX: HJ'IOCKOﬁ,
chepruvecKoi 1 NWINHAPHYE-
CKOH.

12

Wurerpansunoe ypaBHeHue [laii-
epica. UuterpanbHas Gpopmy-
JUPOBKA Ta30KHHETUIECKOTO
ypaBHEHUS NepeHoca HEUTpo-
HOB. DKBHUBAJIEHTHOCTh UHTE-
rpo-nuddhepeHnnaTbHON U HH-
TerpagbHON GPOPMYyITUPOBOK
ypaBHEHUs nepeHoca. Pemenue
WHTETPAIHOTO YPaBHEHUS
[Tafiepsca 17151 HEKOTOPBIX YacCT-
HBIX CITy4aeB. YYeT aHU30TpO-
MU paccesiHus OT yrioB. JIu-
HelHasl 3aBUCHMOCTh MHIUKA-




TPUCHI PACCESHUS OT YIJIOB.
OCHOBBI METO/Ia BRIPOXKICHHBIX
WHIUKATPUC PACCESIHUSL.

13

OOHOCKOPOCTHOE Ta30KUHETH-
YecKoe ypaBHEHHE MepeHoca
HeulTpoHoB. [TocTaHOBKa HEKO-
TOPBIX 33j[a4 OJTHOCKOPOCTHOM
ra30KMHETHYECKOH TEOPHH TIe-
peHoca HeUTPOHOB. MeToIbI X
pemrenus. Ciryqail TUTOCKOM
CUMMETPHUH TUIOTHOCTH HEUTPO-
HOB. OTHOCKOPOCTHAS 3a/1a4a
TepeHoca HeHTPOHOB IS pa3-
MHOXAIOIINX cpell. MeToabl
peLeHns TPOCTHIX 3a]a4 Teo-
pun neperoca (IIocKomapat-
JieNbHAs, chepruieckas, IUINH-
JpUvecKas TeOMETpHs]).

14

OnHOCKOpOCTHAS 3a/1a4a TEOPUH
MEPEHOCA € IIOCKOH CUMMETPH-
el mosist HeHTPOHOB M cepHue-
CKH1 CUMMCTPUYHBIM PACCCAHU-
€M Ha siapax cpenpl. Meron
Keiiza (0000IIEHHBIN METOT
paszjeneHus IepeMEeHHBIX ).

15

10

ITocTaHOBKa KpaeBbIX yCIOBUI.
[Tpo6iema MunHa. [loctanoBka
TP PY3MOHHBIX YCIOBUHN HA
BBIITYKJIOM I'PaHULIE CPENBI C
BAaKyyMOM M Ha IpaHULAX pa3-
Jena cpell B MHOTO30HHBIX 3a-
Jladyax. Y4eT aHU30TPOIUU pac-
cestHus Ha siapax cpensl. [lons-
tne o P, - MeToze permenus 3a-

Jla4d TEOpUH MepeHoca HeHTpo-
HOB (MeToJ cpeprueckux rap-

MoHHK). P, - Merox penrenus

3aa4 TCOpHHU NepeHOCa. Ilocra-
HOBKa I'PaHUYHBIX YCJ'IOBI/Iﬁ B

P. (P, ) - metonte pemenus

3aj]a4 TEOPUH MepeHoca
HelTpoHoB. Jluddysnonnoe
npuOIKEHHE Ta30KHHEeTHYe-
CKOT'0 ypaBHEHHUS IIepeHoca
HEHUTPOHOB. Y CJIIOBUS IPUMEHU-
MoCTH AUPPY3HOHHOTO TTPH-
OJIVKEeHMSL.

16

11

VYueT sHepreTHuecKon 3aBUCH-
MocTH. [Ipobiema ydera 3HEp-
reTUYeCKO 3aBUCUMOCTH Cceve-
HUU B3aUMOJIEHCTBUSA IIPH pe-
HICHUH YpaBHEHUH TEOPHH Tie-
peHoca HEUTPOHOB B Cpenax.
MHororpynnoBoi MeToA pele-
HUSI UHTETPO-
nuddepeHInaNbHbIX YpaBHEHHIA
MIEpeHoca HEUTPOHOB B Cpeaax.

Meuororpymmosoit P, (P, ) -




METOJI PEIICHHUS 3a/1a4 TCOPUH
nepeHoca. [loctaHoBKa rpaHy-
HBIX YCJIOBUH B MHOTOTPYIIITO-

BoM P (P, ) - merozne pemenus

3aJa4 TEOpUH NepeHoca
HEUTPOHOB. MHOrOrpymnmnoBoe
nmud dhy3noHHOE TPUOIIDKEHNE B
3aJa4ax TEOpUH IepeHoca
HEHUTPOHOB B BEILIECTBE.

Uroro: 16 16

IIpakTuyeckue 3aHATUS
Tabmua 4.4

TpynoeMKOCTb, aKajl. 4acoB
HaumenoBanue npaktuye-

Ne 3a- Howme
p CKOTO 3aHATHSA H TIEpeUeHb B TOM YHCJIE C UCIIOJIb30BaHUEM

HATHUS azjena -
pasn S — BCETO MHTEPAaKTUBHBIX O6p8,3(1B8.T€JIB
HBIX TEXHOJIOTUI

1 1 Beenenue. OCHOBHBIE OHS- 1 1
THS TEOPHH ITEPEHOCA
HelTpoHoB. OCHOBHBIE MPO-
L[ECChI B3aUMOACHCTBUSA
HEUTPOHOB CO Cpemoii (C sI-
pamu cpenbl). PaccmarpuBae-
MBIW SHEPreTUYECKUI Auana-
30H. 3aBUCUMOCTb B3aUMO-
JIEUCTBUSI HEUTPOHOB OT 3HEP-
TUH YaCTHIL.

Knaccudukaryss HeHTPOHOB.
OCHOBHBIE POLECCHI B3aUMO-
JICCTBUA HEUTPOHOB C BEIIe-
CTBOM (B 00J1aCTH 3HEPTUH 10
(10-15) MoB). [ousTHE Ceue-
HUS poliecca B3auMoIe-
CTBHSI HEUTPOHOB CO CPEIOM.
Buapl B3aumoelictBus: pac-
CesIHUE HEUTPOHOB yNpPyroe
(moTeHIMaNBHOE), HEYNIPYTOEL,
MOTJIOLIEHUE, PaJuallMOHHbBIN
3axBart, JejeHue. SAnepHeie
peaxkuuu. IIpumepsr. Mexa-
HU3M B3aUMOJIEHCTBUS
HEUTPOHOB CO CpeAo yepes
COCTaBHOE sIJIPO.

2 2 OCHOBHBIE XapaKTEPUCTHKH 1 1
pacrpeqieNieHds HEUTPOHOB B
cpenax. Ilone nelitponos. tc-
TOYHHMKHU HEUTPOHOB. DyHK-
1IMSI ICTOYHUKA HEUTPOHOB.
IloTOKOBBIE XapaKTEPUCTUKH
NOJIs U3y4eHus: tudepen-
[[HaTbHAS TUIOTHOCTH MIOTOKA
HEHUTPOHOB — NHTEHCUBHOCTB;
UHTETpaJibHas INIOTHOCTH I10-
TOKa HEUTPOHOB. DIIFOEHC
HeUTpoHOB. IToHsTHS U onpe-
JIJIEHUs TUIOTHOCTH MTOTOKA U
TOKa HEUTpoHOB IInoTHOCTH




MOTOKA, UHTETPaJIbHAS IIJI0T-
HOCTb IMOTOKa HEUTPOHOB.
IInoTHOCTH TOKA HEHTPOHOB.
CBs13b MEXTy IIOTOKOM H TO-
KOM HeHTpoHOB. Pasmep-
HOCTb. [Ipumepsl.

BzaumopeiicTBrue HEUTPOHOB C
BEIIECTBOM. Bunabl u cuibl
B3aMMOJICUCTBUS.  XapakTep
B3aMMOJICUCTBUSL HEUTPOHOB C
anpamu  cpeabl.  JIuneinHas
TEOpUsI IEPEHOCa HEUTPOHOB —
OCHOBHBIE  IIPEIOIOKECHUS.
CeueHnst TPOLIECCOB B3aUMO-
JIeUCTBHUS: MHUKPOCKOITHYE-
CKOg, MaKpOCKOIIUYECKOE.
Pasmepnocts. IIpumepsl. Bu-
JIbl B3aUMOJECHCTBUS HEUTPO-
HOB C sJIpaMu Cpelbl: pacces-
HUE — YNPYroe W HEYNpyroe
(moTeHnManbHOE),  TOTJIOIIE-
HUE; ICPHBIC PEAKIUU.

[lonHOE  MHKpPOCKOIUYECKOE
ceuenne. JuddepennmansHoe
MHUKPOCKOITUYECKOE CEUYEeHHE.
Wunukarpuca paccesnusa. Ko-
cuHyc yria paccesHusi. Ousu-
YEeCKHI CMBICT WHANKATPHUCHL
paccesHus. PasmepHOCTS.
IIpumepsl. SnepHble KOHUEH-
Tpauud. MakpoCKONUYEeCKue
CEUEHHUs: UHTerpajbHOe (T0JI-
HOE), g epeHIuantbpHoe.
MUKpPOCKOIIMYECKHE U MaKpO-
CKOITMYECKHUE CEYEHHs] B3au-
MOJCHCTBUSI W3JIy4EHHUs CO
cMmechio BemecTs. [Ipumepsl.

l'azokuHeTHueckas MOJEIIb
TEOpUU TEPEeHOCa HEWTPOHOB
B HEPa3MHOXAIOUUX Cpeaax.
banancoBoe ypaBHeHHE CKO-

pocrei HEUTPOHHO-
(¢U3NUECKUX  TIPOIIECCOB B
cpenax. WNurerpo-

muddepeHIManbHOE  Ta30KH-
HETHUYECKOe ypaBHEHHE Iepe-
HOCa HEWTpPOHOB (OAHOYA-
CTUYHOE  Ta30KMHETHYECKOe
ypaBHeHue bombsiiMana). Brl-
BOJ ra30KMHETHUYECKOTO
YpaBHEHUSI NEPEHOCa HEUTPO-
HOB. OCOOEHHOCTH TepeHoca
HEUTPOHOB B Pa3MHOXKAIOIIUX
cpenax.

['panuwer MPUMEHUMOCTH
YPAaBHEHUS NEPEHOCA HEUTPO-
HOB. YCIIOBUSI OJHO3HAYHOTO
BBIOOpa pelIeHHH Ta30KHUHe-
TUYECKOTO YypaBHEHHUS IIepe-
HOca B (pM3MYECKHX 3a/ayax.




ITocTaHOBKa KpaeBBIX YCIIO-
BUH Ha TPaHUIAX BBIMYKIBIX U
BOTHYTHIX Ten. [locraHoBKa
BHYTPEHHHX KPAaeBBIX YCJIO-
BUIl Ha TrpaHULAX paszjena
cpent (YCIOBUS COMPSDKEHUS).

YpaBHeHUe niepeHoca
HEHTPOHOB B pa3IMYHBIX T€0-
MeTpusx. CBOMCTBA CHMMET-
pUU peLIeHUH ypaBHEHHUS I1e-
peHoca. Oneparop bonbima-
Ha. Oneparop (HHTETpa)
cToyikHOBeHHH. OrepaTop Te-
penoca. OneparopHas ¢popma
JMHEHHOTO YpaBHEHHS Iepe-
Hoca. HBapuaHTHOCTH OTle-
paTopa rnepeHoca OTHOCH-
TEJIBHO C/IBUTAa U MHBAPHUAHT-
HBIX TIpeo0pa3oBaHuii (TIOBO-
poToB u Bpamiernui). Crienu-
AJIbHBIC BUbI CUMMETPHU.
Bua ypaBHeHus nepeHoca
HEUTPOHOB B IJIOCKOM reo-
METpUH, CPEPUICCKOHN U LHU-
JINHJIPUYECKOU r€OMETPHUsIX.

CBolicTBa JIMHEHHOTO Ta30KH-
HETHYECKOTO oIeparopa Iie-
penoca. CpolicTBa omneparopa
BonbiimaHna:  cyliecTBOBaHUE
KOMIIAaKTHOTO OOpaTHOTO OTIe-
paropa — omnepaTtopa (GyHKIUH
I'puHa; cTpykTypa crnekrpa —
TOYECUHBIH CHEKTP, HEIIPEpbIB-
HBII U CYILIECTBEHHBIN CIEKTP.
CgoiicTBa omepartopa (UHTE-
rpana) CTOJKHOBEHHI: orpa-
HUYEHHOCTb W TIOJIHAsI Hempe-
peIBHOCT. CTpyKTypa CIIeK-
Tpa oleparopa, pa3pellarole-
r0 ypaBHEHHE NepeHoca.

OmneparopHoe NpeAcTaBICHHE
pelIeHUil ypaBHEHMs IIEPEHO-
ca. CBolicTBa pelieHnil ypas-
HEHHS TIepeHoca:  YCIIOBHSA
CYIIECTBOBaHUSI BEYIIEr0o
COOCTBEHHOTO 3HAYCHUS H
COOTBETCTBYIOIIEH COOCTBEH-
HOW (DYHKITHH.

10

MeToipl pelieHUs] YpaBHEHUs
nepeHoca.  OIHOCKOPOCTHOE
ra30KMHETHUYECKOE YpaBHEHUE
nepeHoca. Cxema pemieHus
YPAaBHEHUSI NIEPEHOCA HEUTPO-
HOB B OJHOPOJHBIX Cpeaax.
OOHOKpAaTHO  BBIPOXKJICHHAS
WHAMKATpUCa paccesHusl.
Meton Henxnna. Pemenue
YpaBHEHUS MEpPEeHOca B HEOM-
HOPOJHBIX CpeJiax.




11

ITocTaHoBKa 3aa4n B MHOTO-
30HHBIX OOmacTsx. Pemenne
yYpaBHEHUS IepeHoca B IUI0C-
KO reoMerpuu. Buy onepa-
topa nepenoca AV B pas-
JIMYHBIX IPOCTHIX T€OMETPHU-
AX: TJIIOCKOM, cheprueckoit u
HAJIMHIPUYECKOM.

12

MaTerpanbHoe ypaBHEHUE
INaiiepica. HNurerpanbHas
(hopMyTUpOBKa Ta30KHHETH-
YECKOI'0 YpaBHEHHMS IepeHoca
HEHUTPOHOB. DKBHUBAJIEHTHOCTD
uHTerpo-and hepeHIraIbHON
W WHTETpalbHON (popMymHpo-
BOK YpaBHEHHA IlepeHoca.
Pemenne MHTErPaIbHOTO
ypaBHeHus Ilaitepica nns He-
KOTOPBIX YacTHBIX CIIy4YaesB.
VY4er aHU30TPOIINHU paccesiHUs
OT yrioB. JIluHelHas 3aBUCH-
MOCTb HMHIMKATPHUCHI pacces-
HUs OT yrioB. OCHOBBI Me-
TOJA BBIPOXKIAECHHBIX WHJUKAa-
TPUC paccesiHusl.

13

OIOHOCKOPOCTHOE  T'a30KUHE-
TUYECKOE YypaBHEHHE MEPEHO-
ca HeWTpoHOB. IlocTaHoBka
HEKOTOPBIX 3a7ady OJHOCKO-
POCTHOM  Ta30KWHETHYECKOMN
TEOpPUM IIEPEHOCA HEUTPOHOB.
Mertogp! ux pemenus. Cayyait
IUIOCKOM CUMMETpPUU IUIOTHO-
CTH HeHTpoHOB. OnmHOCKO-
pOCTHas 3ajada  IepeHoca
HEUTPOHOB Il Pa3MHOXKAaro-
mux cped. Meroabl pelieHus
MPOCTHIX 3324 TEOPHUU Tepe-
Hoca (mJIOCKomapasuieNnbHasl,
chepuueckas, IWINHApPHYE-
CKas reoMeTpus).

14

OMHOCKOpOCTHAsI 3a7ada Teo-
pUM IlepeHoca C  IUIOCKOM
CUMMETpPHUEN NOJS HEUTPOHOB
U cepuyeckn CUMMETPHY-
HBIM paccesHHeM Ha sapax
cpensl. Meton Keiiza (0000-
LHIEHHBIA METOJ Pa3JeIICHHUS
NEPEMEHHBIX).

15

10

IlocTaHoBKa KpaeBbIX ycCIIO-
Buil. IIpobmema Mumnna. Ilo-
CTaHOBKA ¢ Hy3nOHHBIX
YCIIOBUI Ha BBINYKJION T'paHU-
IIe Cpelasl ¢ BaKyyMOM M Ha
rpaHuLax pasjesa cpel B
MHOTO30HHBIX 3ajadax. Yder
AQHU30TPONMU PpACCESTHUS Ha

sapax cpenst. onsitue o P, -

MCTOJIC PCHICHUA 3aJad TCO-




puu  TepeHoca  HEHUTPOHOB
(MeTon cdepruyeckux Tapmo-

Huk). P, - meron pemenns

3aa4 TCOpHUU NEPCHOCA. IIo-
CTaHOBKaA I'paHUYHBIX yCJlOBI/Iﬁ

B P, (P, ) - Merozne pemenns

3aJad  TEOpHHM  IepeHoca
HeiTpoHoB. Juddysnonnoe
NpuOIMKEHNE Ta30KHHETHYe-
CKOTO ypaBHEHHUsS TepeHoca
HEUTPOHOB. YCJIOBUSl MpHUMeE-
HUMOCTH UG GHy3UOHHOTO
OpUOTVKEHUSL.

16

11

Vduer sHepreTHUecKoi 3aBH- 1
cumoctu. IlpoGmema yuera
SHEPreTHYECKON 3aBHCHMOCTH
CEYEHUI B3aUMOJEUCTBHUS IIPU
pEIICHUN YpaBHEHUN TEOpHUHU
nepeHoca HEWTPOHOB B cCpe-
Jlax. MHOrorpyImmoBoi MeToJ
peleHns WUHTETPO-
muddhepeHIranbHbIX  ypaBHE-
HUI IIEPEHOCAa HEUTPOHOB B

cpenax. Muororpynmnosoi P,

(P, ) - merox pewenus 3amaq

Teopun mnepeHoca. IloctaHoB-
Ka TpaHUYHBIX YCJIOBUH B

muororpynmosoM P. (P, ) -

METOJe pelICHus 3ajad Teo-
pUM  IIEpeHoca  HEWTPOHOB.
MmuororpynmoBoe  auddy3u-
OHHOE TIPUOIIDKEHHE B 3aja-
yax TEOpHUH nepeHoca
HEHTPOHOB B BEILIIECTBE.

Hroro: 16

16

JlabopaTopHbie padoThI

Tab6mmra 4.5

Ne 3a-
HATUSA

Howmep
paszaena

TpynoemMkocTsh, akaf.

qacoB

HaumenoBanue naboparop-
HOM paboThI U IEpEeUYEHb
JUAAKTUYECKHUX €IMHULL

B TOM YHCJIE C UCIIOJIL30BaHUEM
BCETO WHTEPaKTUBHBIX 00pa30BaTEIbHbIX
TEXHOJIOTUH

Yuebnvim  nanamom  ne
npeoycMompenbi.

Hroro:

CamocrositesibHasi padoTa cTyaeHTa

Tabmuua 4.6

Pa3nen
JTUCIIUTLIN-
HBbI

/1

Bun camocrositensHol paboTsl crynenta (CPC) u nepeueHs
JTUIAKTUYECKUX eTUHUIL

TpynoemMKocCTs,
4acoB

1

1.1

TMOHATHS TCOPUU IICPCHOCA HeﬁTpOHOB

1.2

CEYEHUs Mpollecca B3auMOJICHCTBUS HETPOHOB CO CPEION

2.1

110JI€ HEUTPOHOB

2.2

MNOHATHUA W OHNPCACIICHUA TIIJIOTHOCTU TIIOTOKA W TOKa

WlwWwlw|w




HEUTPOHOB
3 3.1 B3aMMOJIENCTBYE HEUTPOHOB C BELIECTBOM 3
3.2 CEYCHHS TPOIIECCOB B3aUMOJICHCTBHUS 3
3.3 WH/INKATPHUCA PACCESHUS 3
4 4.1 Tra30KMHETUYECKAs] MOJIENIb TEOPUH MIEPEHOCA HEUTPOHOB 3
4.2 BBIBOJ] TA30KMHETUYECKOTO YPaBHEHHUs TEOpPHH TMepeHoca | 3
HEUTPOHOB
4.3 MMOCTAaHOBKA KPAEBBIX yCIOBUH 3
5 5.1 UHTETpaJl CTOJKHOBEHUH 3
5.2 BUJBl YPAaBHEHHS IEPEHOCAa HEHUTPOHOB B pa3HBIX reoMmer- | 3
pHsiX
6 6.1 CTPYKTYpa CHEKTpa 3
6.2 OTIEPATOPHOE TPEACTABJICHUE PENICHUN ypaBHEHHs Iepe- | 3
HOCA HEUTPOHOB
6.3 CBOMCTBA ONEPATOPOB 3
7 7.1 METO/Ibl PEIICHHs YPaBHEHHUS TIEpEeHOCa 3
7.2 OJTHOKPATHO BBIPOXK/ICHHAS MHAWKATPHCA PACCESTHUS 3
7.3 meron Henkuna 3
7.4 pelieHne ypaBHEHUs IEPEHOCA B HEOJHOPOAHBIX Cpelax 3
8 8.1 uHTerpasibHoe ypapHenue Ilaiiepinca 3
8.2 SKBUBAJIEHTHOCTh HMHTETpo-nuddepeHImaIbHol U HHTE- | 3
rpaIbHOM (HOPMYITHPOBOK ypaBHEHHSI IEPEHOCA
8.3 y4eT aHW30TPOIUH PACCESHHSI, OCHOBBI METOIA BBIPOXK- | 3
JICHHBIX HHJIUKATPHC PACCESTHHUSI
9 9.1 meton Keiiza 3
10 10.1 P, - METOZ pelieHus 3a/[a4 TEOPUH [IEPEHOCA HEUTPOHOB 4
11 11.1 MHOTOTPYIIIOBOM METOJI perieHus HUHTErPO-
G depeHIMATBHBIX YPAaBHEHHH ITEPEHOCa HEUTPOHOB B Cpeiax
HUTOI'O: | 76

JlomaniHue 3a1aHusl, TUIIOBbIE pacyeThl U T.I. (1pu HATU4UY 8 y4eOHOM niaHe)
VY4eOHbIM IJTaHOM HE MPETYCMOTPEHbI

Pedepars! (npu nanuuuu 6 yuebrnom naame)

VY4eOHBIM IJTaHOM HE MPETYCMOTPEHbI

Kypcosbie padoTsI (IpoeKThbI) 10 JUCHMILVINHE (MpU HATUYUYU 8 Y4eOHOM NilaHe)
Y4eOHbIM IJIaHOM HE NPETyCMOTPEHBI

5 OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

B xone ocBoeHMs TUCHUIUIMHBI IPY IPOBEICHUH ayIUTOPHBIX 3aHITUNA UCTIOJB3YIOTCS CIEIYI0-
1mue o0pa3oBaTeNbHbIE TEXHOJIOTUHU: JIEKIIUH, TPAKTHUECKUE 3aHATHUS C UCTIOIb30BAHNEM aKTUBHBIX U UH-
TEPaKTUBHBIX (POPM MTPOBEACHUS 3aHATHIA.

WHTepakTHBHOE 00yUYeHHE peau3yeTcst Kak AUajJoroBoe o0yueHue B X0e JEKIIMOHHBIX U MpakK-
TUYECKUX 3aHITHH, YTO MO3BOJISIET OCYIECTBIISITh B3aUMOJIEHCTBUE MEKY CTYIEHTOM U IpernojaBaTe-
JIeM, a TaKXKe MEX/1y CAMUMH CTYJE€HTaMU.

[Tpu BbIMOIHEHUU MPAKTUYECKUX pabOT MpenojaBaTeslb 3aHUMAETCs JIMIIb O0IIeN opraHu3aIu-
eil 1 peryl1upoBaHUEM Ipolecca HHTEPAKTUBHOTO B3aUMOACHCTBUS CTY/IEHTOB B OpHUraaax, Ha KOTOpbIe
pa3zbuBaeTcs cryaeHuyecKkas rpynmna. [IpenogaBarens, KpoMe TOro, TOTOBUT 3apaHee HEOOXOAUMbIE 3a1a-
HUS 1 (HOPMYIIHPYET BOMPOCHI JJIsl YCHEIIHON peain3aluy 331aHui, 1aéT KOHCYJIbTallud, KOHTPOJIUPYET
BpEMS U MOPSIIOK BHITOJHEHHS] HAMEYEHHOT'O TUIaHa MPaKTHYecKoro 3anatus. [lpu pemenun 3amay




IIPAKTUYECKOI0 3aHATUSA, CTYIEHTaM IIPUXOJUTCSA BCTYIIaTh B KOMMYHHKAIUIO IPYT C APYTOM, COBMECT-
HO pelIaTh OCTaBJIEHHBIE 331a4M, IPE010JIeBaTh KOH(IMKTHI, HAXOAUTh OOIME TOUKH COTPHUKOCHOBE-
HUs, HATU HA KOMIIPOMUCCHL. B pe3ynbrare, IpakTUYECKUE 3aHATHS MO3BOJISIIOT HHTEIPUPOBATh TEOpE-
TUYECKUE 3HAHUSA U IPAKTUYECKUE YMEHUS.

JlocTrKeHMe IIaHUPYEMBIX PE3YJIBTaTOB OCBOCHUS JUCLUIIIIMHBI OCYIIECTBIIAECTCS 3a CUET UC-
I10JIb30BaHUS CIIEAYIOIIMX 00pa30BaTEeIbHBIX TEXHOJIOTHA:

1. WudopmanroHHble TEXHOJIOTUH — IPU IPUMEHEHHH KOMIIBIOTEPOB ISl UCTIOIb30BaHUS
3JIEKTPOHHBIX BEPCUN y4EOHUKOB, yU€OHBIX IOCOOMH, METOAMUYECKUX YKa3aHUM, )KypHAJIbHBIX CTaTe! U
HOPMAaTUBHOM JTOKYMEHTALUH;

2. PaboTa B kOMaH 1€ — COBMECTHAs AESATEIbHOCTb CTYJEHTOB B IPYIIIIE 110 PyKOBOACTBOM
JMiepa, HarpaBJieHHAst Ha pelieHne o01Iei 3aJaun MyTeM TBOPUYECKOTO CIIOKEHHS PE3y/IbTaTOB WHANBH-
IOyaJIbHOM paOOThl WIEHOB KOMaH/IBIIO.

3. Case-study - aHanmm3 peabHbIX POOJIEMHBIX CUTYAIlUH, UMEBIINX MECTO B SJCPHOU dHEP-
TETUKE W IIOMCK BAPUAHTOB JIyUYIINX PEIICHUM. .

Ha Bcex Buiax KOHTPOJIS CTYIEHT JOJDKEH MPOJIEMOHCTPUPOBATH CTAaHAAPTHBIE PO ECCHOHATB-
HbIE IEHCTBHS 3a CYET CAMOCTOSTENILHOIO J0ObIBaHHSI HEOOXOAUMBIX 3HAHUN, YMEHUNA U KOMIIETEHLUI
JUIsI KOHKPETHOM M paHee HEU3BECTHOM CHUTyallu, BOZHUKAIOLIEH IIPU SKCIUTyaTallul PEaKTOPHOU TeX-
HUKHIO

[TprMeHSIOTCSI BONPOCHI ¢ BETBIEHUEM JIOITYCTUMBIX PEIICHHH, 3a7a9i Ha ()OPMHUPOBAHUE TIPO-
rHO3a, T.€. IPeoIaraeMbIX U3MEHEHUH B HICXOJHOM 00beKkTe: «HYTo OyIeT, eciu caenaTh TO-T0?».

[Tpu opranu3ay cCaMOCTOATEIBHON PabOThI 3aHATHUI HCIIOIB3YIOTCS METOABI CAMOYIIPABIISIEMOI
Y CAMOKOHTPOJIMPYEMOM II03HABATEIIBHOM EATENBHOCTH YE€PE3 METOBI U TEXHOJIOTUHU PELIEHUS 3a1ad
TEOPHUH NIEPEHOCA HEUTPOHOB.

6 OHEHOYHbIE CPEACTBA JJI51 BXOAHOI'O U TEKYIIEI'O KOHTPOJIA,
IMPOMEXYTOYHOU U UTOI'OBOU ATTECTALIMU (AHHOTAIIUA)

Paszoen sxnouaem onucamue ghopm 6x00H020, mMeKyueco, NPOMENCYMOYHO20 U UMO208020 KOH-
mponsi no oucyuniune. Hanpumep:

Konmponv oceéoenus oucyuniunvl npousgooumcs ¢ coomsemcmeuu ¢ Ilonoscenuem o peumuneo-
601l cucmeme oyenku sHanuit cmyoenmos JJUTH HUAY MUDU.

Texkywiuii KonmpoJp cmyoeHmos npou3eoOUMcs 8 OUCKpemHble 8peMeHHble UHMEPBALbl IeKMOPOM
u npenooagameinem (Amu), 6e0yWUMU 1a60PAMOPHbLEe paOOMbl U NPAKMUYECKUe 3aHAMUSL N0 OUCYUNTIUHE
8 cledyiowux hopmax:

e mecmupoganue,

® NUCbMeHHble OOMAUHUe 3a0aHU;

®  GbINOJHEHUE 1AO0PAMOPHBIX pabom;

* 3awuma 1a6OpamopHwvIX pabom;

® yCmHble ONpPOChl;

* KOHMPOJbHbIE PAOOMbL

® 0MOENbHO OYEHUBAIOMCSL TUUHOCHbBLE KAYeCmEd CIyO0eHma (aKKypamHoCcmy, UCHOJHUMENb-

HOCMb, UHUYUAMUBHOCb) — paboma y 00CKU, CB0eBPEMeHHAs cOaia mecmos, 0m4emos K 1a0o-
PAMOPHLIM pabomam u NUCbMEHHbIX OOMAUHUX 3A0AHUIL.

Ilpomesricymounulii KOHMPOAL CMYOEHMO8 NPOU3BOOUNICIL 8 CEOVIOUUX POPMAX:

e mecmupoganue,

* KOHMPOJbHbIE pabOmbL;

e 3awuma 1a60pamopHuix pabom (mecmuposauue);

®  KOJLLOKGUYMb,

e Opyeue

Hmozoewlii Konmpoas no pesyibmamam cemecmpos no OUCYUNIUHe POXooum & popme nUCbMeH-
HO20 dK3aMeHa (8Kaouaem 6 cebsi omeen Ha meopemudeckue ONPoCcyl U/ Ui peueHust 3a0ay).



DOHObI OYEHOUHBIX CPeOCm8, BKII0YAarOWUe MUnossle 3a0anusl, KOHMpoabHble pabombl, mecmul U Me-
Moobl KOHMPOJIs, NO36ONAIOWUE OYEHUMb Pe3VIbmamsl 00VueHUss N0 OAHHOU OUCYUNIIUHE, Nepeducienbl 8
Tpunooicenuu.



7 VUEBHO-METOJNYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE
JTUCLHUTIJIMHBI

7.1 IlepeyeHb OCHOBHOM U JONOJHUTEIbLHOM Y4eOHOM JIUTEPATYPHI

Tabmuma 7.1 - ObecneyeHre TUCIUIUIMHBI OCHOBHOW M JIOTIOJTHUTEIBLHOM JIUTEPaTypOH 1Mo Juc-

[UTUTHHE
N ABTOp Hazsanue Mecrto n3nanus | Haumenosauue | I'ox usna- KonnuectBo
/1 W3/1aTeIhCTBA HUS IK3EMILISPOB
OcHoBHas JInTepaTypa
1 |Makun P.C. |Hecraunonapnas |dumutposrpan |AWUTU HUAY |2012 library.mephi.ru//
Teopus MepeHoca. «MHUDN»
2 |CwmenoB Jlekuuu no Teopuu | HoBocubupck | HI'Y 1970 library.mephi.ru//
B.B. MepeHoca HeUTpo-
HOB.
JlonoJHUTe/ILHAA JTUTEPATYpa
1 |[Makun P.C. |Henuneiinbie 3a- | Jumutposrpan | Yil'TY- 2008 library.mephi.ru//
Jlayul TEOPUU pe- JUTY 1
akTopoB. ['a30ku-
HETHUYECKOe ypaB-
HEHHUE.
2 |Yepuunssau | Teopus u npuio- | Mocksa M.: Mup 1978 library.mephi.ru//
K. KCHUS YPaBHCHHS
boapmmana.
3 |Keitz K., Jluneitnas Teopust | MockBa M.: Mup 1972 library.mephi.ru//
[Baiipens | EpeHOCA
IT.

7.2 llepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET»
1. http://www.ditud.ru:2525/( Dnexrponnas oubnauorexka JJMMUTPOBrpacKOro HHCTUTYTA TEXHO-
JIOTHH, YIIPABJICHUS U IU3aliHA)
2. library.mephi.ru// (9nexrponHo-0ubMOTeYHas cuctema HUSAY MUDN)
3. lanbook.com/ebs.php (DnekTpornHO-0MOIMOTEYHAS cHCTEMa U3AATeNbCTBA «JIaHb)

7.3 Ilepedyenb nHGOPMALMOHHBIX TEXHOJOTHH, HCIOJIB3yEeMBbIX IIPH OCYIIECTBJICHUH 00pa3oBa-
TeJIbHOI'0 Npouecca no JUCHHUIINHE
(npu neodxooumocmu)

UreHnue g€kl C UCIIOJIb30BAHUEM CIIAWI-TIPE3EHTALNNA U TpapuuecKkuX 00BbEKTOB, BBIBOAUMBIX Ha

9KpaH MpU NPOBEIEHUH 3aHATUH BceX GopM.




8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

1. JlekuoHHEBIE 3aHATHA.
*  KOMIUICKT 3JICKTPOHHBIX MPE3CHTAINIT/ClIaii10B;
* aymutopust YTL[, ocHamieHHass TPE3EHTAMOHHOW TEXHUKON (IIPOEKTOpP, IKpaH, KOMIIbIO-
Tep/HOYTOYK);
*  HArJsgHBIC TOCOOUS B BUAC OTACIBHBIX JICKTPOHHBIX U3JICTUH.
2. IlpakTuueckue 3aHATUS (CEMHUHAPCKOTO THIIA):
* aymutopust YTL[, ocHamieHHass TPE3EHTAMOHHOW TEXHUKON (IIPOEKTOpP, IKpaH, KOMIIbIO-
TEp/HOYTOYK);
* nakeTsl [10 00miero HazHaueHUs! (TEKCTOBBIC PEIAKTOPbI, rpaduuecKue pelakTophbl),
3. Ilpouee:
* pabouee MeCTO MpenoaaBaTeisi, OCHAIIEHHOE KOMIIBIOTEPOM ¢ A0CTynoM B MHTepHeT.



9 TEXHOJIOTTHYECKAS KAPTA JUCHUIIJINHBI

Hpomexyrod- | dopma
Hudopmanus Tekymmit KoHTpoIBL(<=25) (TK) HBI KOHTPOJIb | HTOroBO-
0 KOHTP. TOY- (<=30) (IIK) | ro koH-

Kax
TK1 TK2 TK3 TK4 TKs TKs TK7 | 1IK1 I1K> TpoJit

¢dbopma KoH-
TpoJIA 113 113 113 3 | 113 3 | 113 Tect | Tect
OK3aMeH
Henensd caayu 4 6 8 10 12 14 16 8 16

Makc. 0asn 5 6 4 5 2 6 2 15 15 40




JlomosiHeHnsI M U3MeHeHUs B padoueil mporpamMmme
AMCHMIUIMHBI HA 20 /20 ywu.r.

Buecennbie namenenust Ha 20 /20 yueOHBIHA roj

YTBEPXJIAIO

Hexan dakynbTeTa

(6 cocmas Komopo2o exooum Kagedpa-cocmasumers)

« » 20 T.

B paGouyro mporpammy BHOCATCS CIEIYIOIIUE U3MEHEHUS:

1) ;
)

1 J€J1ac€TCAa OTMECTKaA O HeHeHeCOO6p8.3HOCTI/I BHECEHHUS KaKMX-IU00 N3MEHEHHNH Ha ,Z[aHHLIﬁ y‘le6HLII>i
roa

Pabouas nporpaMma repecMoTpeHa Ha 3acelaHuU Kadeapbl

(Oama, HoMep RPOMOKOIA 3ace0anus Kapedpwl, NOONUCH 3a8. Kapedpoil).

COI'NTACOBAHO:
3aBenyrouuii BeITycKaromiei kapeapoit
HaumeHosaHue Kageopwvi JUYHASA NOONUCH pacuiugposka noonucu oama
Jlexan
Haumenosanue axyiomema, 20e npou3soOUmcs ooyuenue, aIUdHAs NOONUCH pacuugposka noonucu dama
Havansank YMY

JUYHAA NOONUCH pacuugposka noonucu dama



[Tpunoxenue 1
K pabodeii mporpaMMe JUCIUILTAHBI
«Teopus nepenoca Heumponos»

AHHOTanuA padoyeil MporpaMmmbl

Hucuumnuna «Teopust mepeHoca HEHUTPOHOBY» sBisieTcs 0a30BOM YAacTbIO MOAYISl TUCIUIUIMH
MOJrOTOBKU CTYAEHTOB IO HampapieHuto noarotoBku 14.05.01 SnepHble peakTopbl U MaTepHUabl.
JucuuiuinHa peanu3yercss Ha ¢usuko-rexundeckom (akynprere [JUTU HUAY MUDU xadenpoii
(xadenpamu) «SnepHpie peaKTOPHl U MaTEPHAIIBD.

JuctuniauHa HaneneHa Ha popmupoBanue npodeccrnonanbubix komnerenui [1K-1, T1IK-2, TTK-
3, [ICK-1.6, [ICK-1.7 BbITyCKHUKA.

ConeprxaHue JUCHUIUIMHBI OXBATBHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C OCHOBAMHU TEOPHUHU IIepeHoca
HEHUTPOHOB, HEUTPOHHO-(DU3UYECKHE B3AUMOJICHCTBHS B PA3IUYHBIX CPEIaX.

[IpenonaBanre NUCHUILIMHBI TpPEAyCMaTpUBaeT cleayromue (HOpMbl OpraHu3alMu y4eOHOTrO
mpolecca: JISKIIMH, TPaKTHIEeCKUE 3aHITHSI, CAMOCTOSITeNIbHAsA paboTa CTy/IeHTa, KOHCYJIbTALIUU.

[IporpaMMoil AMCUMILTUHBI MPEAYCMOTPEHBI CIEAYIOIIUE BUIbI KOHTPOJIS: TEKYIIMM KOHTPOJIb
yCIieBaeMOCTH B (hOpMe TECTUPOBAHUS, YCTHBIX U MUCHMEHHBIX BOIIPOCOB, IPOMEKYTOUHBIA KOHTPOJIb
B (hopMe TECTUPOBAHUSI M UTOTOBBIM KOHTPOJIb B OpME IK3aMeHa.

OO61as TpyI0eMKOCTh OCBOEHUS TUCIUIUIMHBI COCTaBIsAET 4 3aueTHhIX enuHull, 144 gacos. [Ipo-
rpaMMO THCIUILIHHBI PEIYyCMOTPEHBI JieKinoHHbIe (16), nmpaktuueckue (16) 3austus u (76) camo-
CTOSITENTHOW Pa0OTHI CTYACHTA.



[Tpunoxenue 2
K pabodeii mporpaMMe JUCIUILTAHBI
« Teopus nepenoca nHeiimponos»

MeToan4yeckne yKazaHus JJIs1 CAMOCTOSATEILHON padoThl 00yYaArO M XCSI

CamocrodrenbHas paboTa CTYJACHTOB OCHOBBIBAETCS HA KOHCIEKTaX JIEKLHMH, IPOYUTAaHHBIX IIPETo-
JaBaTeieM, OCHOBHOM M JIOTIOJIHUTENbHOU jmTepatype. [Ipu HeoOXOAMMOCTH CTYACHTHI MOTYT KOH-
CYJIbTUPOBAThCS C MPENOAaBaTeNIeM 110 TeMaTUKe AMCLUUIUINHBI, a TAKXKE 110 JPYTUM CMEXHBIM JAUCLU-
IUTMHAM.



[Tpunoxenue 3
K pabodeii mporpaMMe JUCIUILTAHBI
«(HaumeHoBaHUE OUCYUNTUHDBL)»
@oH/1 OLIEHOYHBIX CPEACTB THCIUIIIHHBI



[Ipunoxenue 4
K paboueil mporpamme JUCLUILIUHEI
«Teopus nepenoca HelUmpoHo8»

MeTozmqecmle YKazaHud 1JIsl CTYACHTOB 110 OCBOCHHIO JTHUCITUIIJINHBI

TpynoeMKOCTh OCBOCHHMS NUCHMILIMHBI cocTaBisgeT 144  dacoB, u3 HUX _ 32 4YacoB ayJUTOPHBIX
3aHATUN U 76 4acoB, OTBEJICHHBIX Ha CAMOCTOSATEIbHYIO PabOTy CTyIEHTA.

By yueOHbIX 3aHs- Opranuzanus 1esiTeIbHOCTH CTYEHTa
TUN
Jlekusa Hammcanne KoHCIIEKTa JIGKITUI: KPaTKO, CXeMAaTHYHO, TTOCIIeIOBATEIHHO (DUK-

CHpOBAaTh OCHOBHBIC TOJ0KEHUS, BBIBOJIBI, (HOPMYIHUPOBKH, 00OOILEHHS; T10-
MeudaTh BaXKHbIE MBICIIH, BBIIENATH KIIIOUEBBIE CJIOBa, TepMHUHBI. lIpoBepka
TEPMHUHOB, MOHATUN C TTIOMOUIBIO SHIUKIIONEINM, CIOBApPEN, CIIPABOYHHUKOB C
BBINHUCBIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAUUTH BOIPOCHI, TEPMUHBI, Ma-
Tepual, KOTOPbII BBI3BIBAET TPYAHOCTH, IOMETHTh W TMOIBITATHCSI HAUTH OT-
BET B pEKOMEHJyeMoi nureparype. Eciu caMoCTOsATEeNIbHO HE yAaeTcs: paso-
Opatbcsa B Marepuane, HeoOXoIuMo c(hOpPMYIHPOBATH BOIPOC U 33a1aTh Ipe-
110JIaBaTEJII0 Ha KOHCYJIbTAIIMH, HA TPAKTUYECKOM 3aHITHH.

ITpakTiueckue 3a- | [IpopaboTka pabodelt mporpamMMel, yaemsist o0co00e BHUMAaHUE LEJIAM U 3371a-
HATHS YaM CTPYKType U COJepKaHHIO AUCUUIUIMHBL. KOHCIEeKTHpOBaHUE UCTOYHU-

KOB. PaboTa ¢ KOHCIEKTOM JIEKIIH, IPOCMOTP PEKOMEHIYEMOMN JIUTEPATYPHI.

[IpocnymuBanue ayiuo- 1 BUJE03aucel 1o 3aJaHHOH TeMe.

[MonroroBka 3auery | [Ipu moaroroBke K 3adeTy HEOOXOJMMO OPHUEHTUPOBATHCS HAa KOHCIIEKTHI
(9K3aMeHy) JEKIMH, PEKOMEHIyEMYIO JIUTepaTypy.




