Dedepanvroe 20cy0apcmeeHHoe asmoHOMHOe 00paA308amMeNbHOe

yupedxcoeHue gvicuieco oopazosanus « Poccutickuii ynusepcumem opyorcowl

Hapooo8y

(Dakyﬂbmem qbu3ul<o-mamemamultec1<ux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma
03.04.02 «Duszuka» cnenmnanuianvsg «OyHIaMeHTAIbHAS U IPUKIAIHAS DU3HKAY)

(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

CrnenrayibHbIN (PU3UYECKUN TTPAKTUKYM

O0BLEM THCHUILINHBI

11 3E ( 396 gac.)

Kpartkoe conep:xkanue 1HCHUILINHBI

Ha3Banue pa3aenoB (TeM) TUCUMILTHHBI

Kparkoe conepxkanue pasaesioB (Tem)
AUCHUILINHBI:

IIpubopbl, TexHMka H MeTOAbI (U3NYECKOrO

IKCIIEPUMEHTAa U JUATHOCTHK.

MOI[e.TII/I H METOAbI BbIYUC/IUTECJIBHOTO

IKCIIepUMEHTA.

CucreMbl " METOAbI
BBIYNCJICHUH

AHAJIUTHYECCKHUX

AKTHBHBIEC ¥ TTACCUBHBIE METOJbI TUATHOCTUKH (30HIBI,
SHEPreTHUECKUE AaHANIN3aTOPhl 3apsOHKEHHBIX YacTHI);
CBY  puarHocTudeckue  MeTOAbl  (pe3oHaTopHas,
nHTEp(HEPOMETPHS, CIIEKTPAIBHBIA COCTAB HM3JIY4CHHS);
OnTuyeckast CHEKTpoMeTpus (MOIETH paBHOBECHS,
pajuaIoHHbIe MpPOIECChl B IUIA3MEHHBIX CHCTEMax);
HmnenancHas CHEKTPOCKOIHS (m3mepeHus
aAMIUTUTYAHO-4YaCTOTHBIX u (ha30-4acTOTHBIX
XapaKTEPUCTUK 00pa3moB); OIIP-cniektpomeTpust
(MeTompl  aHANM3Aa, aHam3  (POTOOHOIIOTHIECKUX
MPOLIECCOB, ~ OMPEJCIICHHE BEIMYMH M KOHCTaHT
00MEHHOTO B3aUMO/ICHCTBUS HOHOB); Macc-
CHeKTpoMeTpHsl (METOABl aHallu3a, BPEMS-TIPOJIETHHIC,
KBaJPYNOJIbHBIE ¥ MarHUTHBIE  aHAINM3ATOPBI);
PentreHoBckas cmexktpoMeTpus ( METOIBl aHAJH3a,
CIUTOITHON M TMHEHYAThIN CIIEKTP)

MeToa «BOASIHOrO MeEIIKa»; MeTod 4acTull B SUYCHKeE;
Meton MonTe-Kapio.

CHCTeMBI W alTOPUTMBI CHMBOJIGHOW (aHAJTHUTHYIECKOI)
MaTeMaTHKd (CHCTEMBI CHMBOJBHOH MaTeMaTHKH H
SI3BIKA  TIPOTPaMMHPOBAaHUS BBICOKOTO YpoBHS Maple,
MatLab m MathCad, Simulink); MeTonsl pemeHus
OOBIKHOBEHHBIX  Iu(depeHInanbHbIX  YpaBHEHUH,
HHTErPaIbHBIX YPABHCHUI

PYKOBOJII/ITCJ'II) HaIrpaBJICHUA

03.04.02 «Dduzukay

—

O.T. Jlo3a




Dedepanvroe 20cy0apcmeeHHoe asmoHOMHOe 00paA308amMeNbHOe

yupedxcoeHue gvicuieco oopazosanus « Poccutickuii ynusepcumem opyorcowl

Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma
03.04.02 «Duszuka» cnenmanuzamus «PyHIaMeHTAILHAS ¥ TPUKIAIHAS QU3UKAY

(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

KoMImbroTepHbIe TEXHOJIOTUU B HAYKE U
o0pazoBaHUU

O0BEM TUCHUIIINHBI

8 3E (288 uac.)

Kpartkoe conep:xkaHue THCHHIINHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIUHBI

Kparkoe conepkanue pasaesioB (Tem)
AUCHUILINHBI:

YucjieHHO-aHAJIUTHYECKHE MMaKeThl

Mpumepni NMPOrpaMMHpPOBAHMA c
HCII0JIb30BAHHEM YHJIEHHO-AHAJTUTHYECKHX
NaKeTOB

BBenenne B WEB-1u3aiin

TekcToBbIE POLECCOPBI

Hepapxuueckas OpraHu3anus ceTeBbIX
NMPOTOKOJIOB M  PacNpoCTpaHeHHbIe CTeKH
NMPOTOKOJIOB

CTanaapTbl W TeXHOJOTMH MHO:KECTBEHHOI0
JA0CTYNA JOKAJIbHBIX ceTeil

[lorsTne 0 4YHCICHHO-aHAMUTHYECKHX IIaKeTax.

IMaketsr Maple, Mathematica u MathLab,
IIPUHIUIILI IMOCTPOCHM, I10JIb30BAaTCIILCKHE
OCOOEHHOCTH.

[TpuMmepsl IpOrpaMMHUPOBaHUS C UCHOIH30BAHHUEM
YHJICHHO-aHAJTMTHYECKUX IIaKeTOB Maple,
Mathematica u MathLab. Meron MonTte-Kapuo.
MopenupoBaHue CIIy4alHBIX OJTy>KTaHU.
Perymsippoe ¥ cTOXacTW4yeckoe JBHXKCHHE B
ACHMMETPUYHOM BHXpE.

IIpuembr u nporpammel s WEB-nu3zaiina,
npumepsl. Co3aHue 3EeKTPOHHBIX YU€OHUKOB.

[IporpammupoBanue B TeX u LaTeX. [Ipunuumsi,
KOMIIOHOBKa TeKcTa, Habop Qopmyn, Tabmum u
PHCYHKOB.

Mopenbs ypOBHEBBIX TMPOTOKOJIOB B3aMMOCBS3U
OTKPBITBIX cHUCTeM. I[IpoOieMbl MpOeKTHPOBaHUS
cereil. Ha3HaueHHWe ypOBHEBHIX IPOTOKOJIOB.
Ces3b Mex 1y ypoBHsMU. Kitaccudukaius ceTeBbIx

¢buznuecKux u JIOTHYECKHUX TOTIOJIOTHH.
Wnrtepdeiicel  ¢usmueckoro  ypoBHsA.  Bunaw
MOJYJIALIMK,  TNPUMEHSeMble B  IPOTOKOIAX

¢usugeckoro ypoBHs. MeToabl OOHapyXeHHs U
WCTIpaBJICHUs] OIIMOOK aHAJIOTOBBIX W IHU(PPOBBIX
curHanoB. CuHXpoHHOE ympasieHue. [IpoTokomst
YPOBHS 3B€HA TaHHBIX.

O030p cranmaproB IEEE  802.x. Cucrema
agpecanuu, WCHoiab3yemas B craHgaptax I|EEE
802.3-802.11. O6paborka komwmsuii B Ethernet.




Opranuzanmusi Me:KCeTeBOro B3aumMOoelcTBUs
Ha ocHoBe TexHoJoruii TCP/IP

CeTH HHTErpajIbHOr0 00C/IYKUBAHMA

CeTn nNoABUKHOM LM (PPOBO CBA3U

KOMnmeepHoe MOAECJIUPOBAHUE IIPOUECCOB MU
CHUCTEM

OreHka mpomyckHOM crocobHocTr cetu Ethernet
MPU WCIIONB30BAHUU KaJPOB Pa3IUYHOW JIJTMHEI.
Orpannyenus, HaknajbpiBaeMbie Ha ceTh Ethernet
pa3auuHbiMA TUOAMH  cpeabl. CraHmapTel U
texuomoruu Fast Ethernet, Gigabit Ethernet.
OrpaHu4eHus] JIOKAIBHBIX CETEBBIX TEXHOJOTHH
KaHaJIbHOTO YPOBHSI.

KiaccoBas cucrema ampecammm B IPv4, eé
OCHOBHBIEC JIOCTOMHCTBA u HEJIOCTATKH.
TexHomoruss ~ OGECKIIACCOBOTO  paclpeieseHus

anpecoB (CIDR). IIpotokomr ARP. [Iporokonx DNS.
®opmar makera [Pv4. O6mas cTpykTypa TaOIHIIBI
MapIIpyTH3aLUH. AnroputMel  paboOTEHI c
MapmpyTHOH TaONUIe TpPH  HCIIOJBb30BaHUU
kimaccoBoit  ampecarmm M CIDR.  IIpoTokossr
TpancnoptHoro yposHst UDP u TCP.

Kommnonentsl ISDN. Yposens 1 ISDN. Yposens 2
ISDN.

Cetn mnoaBwxHOM cBs3u B crangapre GSM.
Apxutektypa cetu GSM. CpaBHeHHE HArPY30YHOMI
CIIOCOOHOCTH ~ METOJIOB  MYJIbTUIUICKCUPOBAHHUS
cucteM B coToBoil Temedornmn FDMA (AMPS),
TDMA (GSM), CDMA.

OcCHOBHBIE TOHSATHS TEOPUU MOJEINPOBAHUS,
COBPEMEHHOE COCTOSIHUE M 0011ast XapaKTepUCTHKA
npoOJeMbl  MOJETHPOBAaHUS  WHPOPMAMOHHBIX
IIPOLIECCOB. Metononorudeckas OCHOBA
MozenrpoBanys. Vcnonp3oBaHNE MOAECITUPOBAHUS
pH WCCIIEJOBAHUN u MIPOEKTUPOBAHUU
WH(POPMAITMOHHBIX CHCTEM.

PYKOBOI[I/ITCJ'IL HaITpaBJICHU A

03.04.02 «Duszuka»

O.T. Jlo3a
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Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesibHasi MPpOrpaMma
03.04.02 «Duszuka» cnenmanuzamus «PyHIaMeHTAILHAS ¥ TPUKIAIHAS QU3UKAY

(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

WHocTpaHHBIN SA3BIK B TPO(GECCHOHATEHON
JeSITEIIBHOCTH MarucTpa

O0BEM TUCHUIIINHBI

6 3E ( 216 yac.)

Kpartkoe conep:xkaHue THCHHIINHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIUHBI

Kparkoe conepkanue pasnesioB (Tem)
AUCHUILINHBI:

I'pammartuka

CTHIHCTHKA aHIVIMHCKOI0 A3LIKA

Teopus U MpakTHKA HHPOPMALMOHHOM
00padoTKM TeKCcTa

OCHOBHBIE TPAMMAaTHYECKHE CIIOCOOBI TTOCTPOSHUS
aHrnuickoro s3bika: affixation, word order.
I'pammarnueckue kateropuu: tense-forms of a
verb, passive and active voice, finite and non-finite
forms of a verb, modal verbs, conditionals (0, 1, 2
and 3), comparison.

Yactu peun: nouns, pronouns, adjectives, adverbs,
determiners, prepositions.

[Mpennoxenne: simple, compound, complex
sentences.

BeipasurensHble cpeAcTBa aHTTIUICKOTO A3bIKA.
CrunucTuyeckue NpuéMBI.
DOyHKINOHAIBHBIE CTUIIH

COBepIHeHCTBOBaHI/Ie HaBbIKOB OIMpEaACIICHUA
CTPYKTYPBI U OCHOBHOM HJICH OpUTHHATIA.
CoOBEpIIICHCTBOBAHHE  HABBIKOB  OMPEICICHHUS
KOMMYHUKATHUBHOW HAIIPpaBI€HHOCTA OPUTHMHAJA.
CoBepIIICHCTBOBAHHE HABBIKOB CEMAHTHYCCKOW
KOMIIPECCHU ~ OpUTHHAllA  JUIS  COCTaBIICHHUS
BTOPUYHOTO OpHUrHHaja (pedepara WK
AHHOTAIUH).

CoBepIIICHCTBOBAHWE  HABBIKOB  Omepanuid ¢
OCHOBHBIMH CMBICIIOBEIMH OJIOKaMH.

CoBepITIeHCTBOBAHNE HaBBIKOB YETKOI0
COONIO/ICHHsI ~ aNrOpUTMa  AHHOTUPOBAaHHA U
pedepupoBaHusl.

[IpakTnka Hamucanus pedepaTHBHON CBOIKH Ha
OCHOBE HECKOIBKMX OpPUIMHAJIOB, CBSI3aHHBIX
MEXIy CO00H TeMaTn4ecKu.

CoBepIIeHCTBOBAaHNE yMEHHW JIeNaTh  BBIBOJ,
3aKJIIOYEHHE Ha OCHOBE OTpedepupoBaHHBIX
OpUIMHAJIOB.




IIpakTuka BeeHHs JUCKYCCHH B 1€JI0BOM
o01IeHUuHU

Teopusi U NpaKTUKA Pa3BUTHS HABBIKOB
NHCbMEHHON KOMMYHHKAILIUU

arowpdPE

NookrwdE

Developing a Delivery Style.
Exchanging Opinions.
Examine ldeas.

Dealing with Facts.

Using Visual Aids.
Comparing.

Persuading.

Punctuation.

Introductions. Conclusions.
Abbreviations.

Background to Writing.
Selecting Key Points.

PYKOBO,I[I/ITCJ'IL HaIlpaBJICHUS

03.04.02 «Dusukay

O.T. Jloza
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Hapooo8y

(Dakyﬂbmem qbu3ul<o-mamemamultec1<ux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma
03.04.02 «Pusuka» cuenuanuzanusa «PyHIaMeHTAIbHAS U OIPUKIAAHAS QU3UKAY

(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

CoBpeMeHHbIE TPOOJIEMBbl (HU3UKH

O0BEM TUCHUIIINHBI

2 3E (72 gac.)

Kpartkoe conep:xkaHue THCHHIINHBI

Ha3Banue pa3nenoB (TeM) TUCHHUILIHHBI

Kparkoe conepskanue pasnaesioB (Tem)
AUCHHUIJIMHBI:

JJleKTpOHHAsA Teopusi mpoBoauMocTH. Teopus
CBEePXIPOBOIMMOCTH

Teopml CBEPXTEKY1€CTH

IIpo0aemMsbl ni1a3MeHHOI acTpopU3NKH

KBanToBas TEOpUusi MarHeTusMa

Krnaccudeckast teopust mpoBomumoctu pyne u eé
HezocTaTKu. Teopus BBIPOXKACHHOTO AJIEKTPOHHOTO Ta3a

®epmu. Teopuss kBazuuactul, broxa. PaccesHue
KBa3myacTull B Kpuctamre. IloBepxHocts Depmu.
DHepreTuyeckue  30HBI  bpuuitosHa. Mertamisl,

MOJTYPOBOJHUKN M JUIJIEKTPUKH: 3aIPEIICHHBIEC 30HBI.
O¢ddexr Xomra. Ipdpexr Meiiccaepa. Teopema Jlannay:
CBEPXIPOBOJIHMK ~ KaK  MJCaJbHBIH  JHaMarHeTHK.
VpaBuenue JlonnonoB (1935). Teopus ['mu3Oypra —
Jlanpay. CBepXIpOBOAHUKHU TEPBOTO U BTOPOTO POJIOB.
Buxpu AGpukocoBa. KBaHTOBaHHE MarHMUTHOTO MOTOKa
B cBepxmpoBogHuKax. KymepoBckue mnapel (Teopus
bapauna — Kynepa — Illpuddepa — DBboromobosa).
Kpurnueckass Temmeparypa, BBICOKOTEMIIEPATYPHBIE
CBEPXIPOBOIHHUKH. TyHHEbHBIE KOHTaKThI
cBepxXmIpoBOAHUKOB: 3 dektsr Ixo3edcona. CKBU /I

Omeiter T1JI. Kamumer ¢ xuakum  readem  (1938).
®azoBass nuarpamma coctosHud st He. OmnbiThl
AnpponukamBuiid. DoHTaHUPOBaHKE, TEMIIEPAaTyPHBII
Hacoc. bo3e — KoHAeHcalusi, TEOPUSI CBEPXTEKYyUECTH
Jlannay. Bropoit 3Byk. Buxpesbie coctosinus B He II
(omeITEI BaiiHena).

3Be3pl Kak IUIa3MeHHbIE 00pa3oBaHUsl. MarHuUTHbBIE
TOJIS 3BE3/ U TranakTuk. [Ipobiema muHAMO. AKKpEIHS.
Marauro-poTauroHHast HEYCTONYHUBOCTD. JxeTsl.
Kocmuyeckue myqn CBepXBBICOKHX SHEPTHIA.

[TapamarneTusm u guamarHetusMm. 3akoH Kiopu u ero
o0bsicHenue mo JlamkeBeHy. DeppoMarHeTHU3M: 3aKOH

Kiopu — Beiicca. Teopus  ¢eppomarHeTnsma
Ieitzenbepra. deppomarHuTHbE J0MeHBI. CHUHOBBIE
BOJIHBI B MarHeTWKax B  KBa3HKJIACCHYECKOM
npubmmkenun: ypaBHenwe Jlanmay — Jludmuma.
MarHuTHblE ~ TOAPENIETKH,  aHTH(EPPOMArHETH3M.
Temneparypa Heena. Tomnonorndeckue COJUTOHBI
HaMarHuueHHocTH. LlmnmHzapudeckue  Bo30yXICHHSA

benasuna — Ilonskosa.




IK30THUYECKHE COCTOSIHUSA BelllecTBa

>KI/II[KI/I€ KpUCTaJLJIbI. Cel"HeTO3J’I€KTpI/IKI/I u

CETrHETOMArHEeTHKH. Komno3zurtHsle MaTepHabl
(beppodrIeKTpUKr, MaHTAaHHUTHI).  DJIEKTPOIMHAMUKA
MaTepHaoB c OTpHULATEIbHBIM HoKa3areneM

nperomieHus (JieBele cpenbl). MapTeHCHUTHI, MaMsITh
¢dopmsl. KBaszukpucramisl. @OTOHHBIE KPUCTAILTHL.

PyKOBOI[I/ITCJIB HaITpaBJICHUA

03.04.02 «duzuxay»

O.T. Jlo3a
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Hapooo8y
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AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma
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HanMmeHnoBaHMe IHMCHUILIMHbI

:‘)J'ICKTpOI[I/IHaMI/IKa CIIJIOIIHBIX CPEO

O0BLEM THCHUILINHBI

2 3E (72 gac.)

Kpartkoe conep:xkanue 1HCHUILINHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIUHBI

Kparkoe conepxkanue pasaesioB (Tem)
AUCHUILINHBI:

OcHoBHbIE npeacraBjaeHust 3JeKTPOAMHAMUKHU
CIUIOIIHBIX Cpea

DJ1eKTPOMATHUTHBIE
cpene.

BOJIHbBI B I/I30TI_)0HHO]7[

OHeprusi 3JIeKTPOMATHUTHOIO 1OJIS B cpeje.

DyHKIMA pacnpeneaeHust YyacTHul.
Kunernueckue YPaBHEHUs! BouabuMmana,
Baacosa, Jlangay

YpaBHeHus MArHUTHOWM THAPOAMHAMUKH
(MIm

YcaoBust papHoBecust B MI'J]

CTaIH/IOHapHOC TCUYCHHUC FapTMaHa.

Jluneiinpie MI'/l kosie0anus.

VYpaBHeHuss MakcBemna. MarepuaibHble YpaBHEHHUS.
I'paHuYHBIE yCTIOBUSL.

TeH30p KOMIUIEKCHOW MPOBOAUMOCTH U TEH30D
JIURJIEKTPUIECKOi MIPOHUIIAEMOCTH B ciaydae
OJHOPOJHOM U CTallMOHapHOM cpenbl. JIUCIepCUOHHOE
YpaBHCHUC JJid OJICKTPOMArHUTHBIX BOJIH. BeKTOp
noJjapusali  BOJIHBI. Hpoz[om)ﬁme U TOONCPCUHBIC
BosHBL. HavanbHas W rpaHudHas 3ajadyu. 3aTyXaHHE H
HapacTaHUE BOJH.

Tenzop osHepruu-umnyiasca. Bekrop IlolHTuHra.
VYpaBHEHHE COXpaHEHMS OJHEPrud. YKOPOUCHHBIE
YpaBHEHHS JIsl KBA3UMOHOXPOMAaTH4ECKON BOJIHBI.

MomeHTsl QYHKIUH pacnpeneneHus. LleHTpanbHble
MoMeHTHl. IlmotHocTes wactui. CpemHss CKOPOCTb
yacTull. Ten3op HanpskeHuil. TeH30p NOTOKOB TeIlIa.
YpaBHEHMs 1151 MOMEHTOB.

VYpaBHeHHE COXpaHEeHHs MaccChl. YpaBHEHUA
COXpaHEHHMsS WMITyJbca. YpaBHEHHE COXPaHCHHMS
SHEPTHH. VYpaBHeHHs JUIi  MarHUTHOTO  IIOJIS.
bespasmepubie mapamerpsl B MI'JI. MarautHoe yucio
Peiinonbaca.  Uneansnas MIZI.  BMoOpoxeHHOCTh

MarHUTHBIX CWJIOBBIX JHHUH. [uddy3us marHuTHOrO
THOJIA.

MarHuTHbIE MTOBEPXHOCTH. beccunossle
KOHQHUTypanud  MarHUTHOrO  mons.  PaBHOBecwe
WIMHAPHYECKOTO IIa3MEHHOTo ImHypa. Tera- u 3er-
MUHYH. AKCHAIBHO-CUMMETPHYHBIE KOH(PUTYpaIHH.

VYpasuenue lladpanosa-I'pana.
MI'JI - reHepaTOpHI TOKA.

VpaBaenus Mansix MIJl koneGaHuid. AnbBeHOBCKas
BOJIHa. Maruuro3BykoBass BoJHAa. VOHHBIH 3BYK.
YckopeHHas U 3aMeJICHHAss MarHUTO3BYKOBBIE BOJTHBI.




MI'J1 ycToiiuMBOCTDH MJIA3MBbI

MarnutHast THAPOAMHAMHUKA
pa3peKeHHoI MIa3Mbl.

CHJIBHO

Merog, COOCTBEHHBIX 3HAYCHUH. OHEPreTUUECKHN
npuHUui. HeycToWYMBOCTh TMOBEPXHOCTH IjIa3Ma -
MarautHoe mnone. HeycroitunBocts Panes-Tainopa.
’KenoOkoBasi HEYCTOWYMBOCTH IUIOCKOH MOBEPXHOCTH
IUTa3Ma - MarHWTHOE IOJie B MOAETH C 3(PQPEKTHBHOM
CHJIOH  TSKECTH. HeycroiiunBoctn  3eT-nuHYa.
HeycroitunBocTr Tima melku u 3Meiku. Ctabuim3amnus
HEYCTOMYHMBOCTEN.

VpaBuenus Yy-T'onenbeprepa-Jloy. HeycroitunBocts
IJ1a3MBbl C aHU30TPOIHBIM JaBJICHUEM.

PYKOBOIH/ITCJII) HaIlTpaBJICHUA

03.04.02 «duzuxa»

O.T. Jlo3a




Dedepanvroe 20cy0apcmeeHHoe asmoHOMHOe 00paA308amMeNbHOe

yupedxcoeHue gvicuieco oopazosanus « Poccutickuii ynusepcumem opyorcowl

Hapooo8y

(Dakyﬂbmem qbu3ul<o-mamemamultec1<ux u ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma
03.04.02 «Duszuka» cnenmanuzamus «PyHIaMeHTAILHAS ¥ TPUKIAIHAS QU3UKAY

(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

HcTopust u MeToaoa0rus GuU3nuKu

O0BLEM THCHUILINHBI

2 3E (72 gac.)

Kpartkoe conep:xkanue 1HCHUILINHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIUHBI

Kparkoe conepxkanue pasaesioB (Tem)
AUCHUILINHBI:

O0wuii 0030p pazButus puznku

I/ICTOPHH MECXAaHUKH

I/ICTOPI{IH IJICKTPOMArHeTusma

HcTopus onTuku

HcTopus Tennorsl

OcHOBHEIE TIepHoOIbl B pa3BuTun $usuku. [Ipensicropus
¢msuku. Ilepron craHOBIEHHsS (U3UKH KaK HAayKH.
[Mepuon xnaccuueckoii pusuku. CoBpeMeHHas HU3MKa

Hctoxkn wmexaHuku. OTKpbITHE 3aKOHOB JBMXCHHSA
mnaneT. Ilpeamectsennuku Hprotona. Opa HproToHa.
Tpuymd HeOecHoit MexaHuku. HbroTOHOBa cucTema
mupa. PasBurue mexanuku nocie HetotoHa. [TpoGnemsr
MEXaHUKU CILTOIIHBIX cpen. CoBpemeHHas
KJIacCH4ecKasi MEXaHUKa

PazButne mpencraBieHuid 00  DNEKTPUYECKUX U
MarHuTHeIX sBileHUsX. OrtkpeiTHe 3akoHa Kynona.
OTKpBITHE 3aKOHOB MOCTOSIHHOT'O 3JIEKTPHUYECKOTO TOKA
U 3aKOHOB 3JIeKTpoMmarHeTu3Ma. OTKpBITHE ypaBHEHHH
MakcBemna.  OTKpBITHE  «aTOMOB  3JIEKTPHUYECTBA.
Pa3Butue 3JIEKTPOANHAMUKH. ITpobnemst
9JIEKTPOJAMHAMUKH.

KoprmyckynspHast 1 BoHOBasi TUIIOTe3BI cBeTa. [lobOena
BOJIHOBOH Teopuu cBeTa. [‘eomerpmyecKkas ONTHKA.
Untepdpepentms wu  audpaxmus.  KopryckymnspHo—
BOJIHOBOM nyanu3m cBeta. CkopocThb cBera. [loncku

3(1)1/Ipa. COSI[aHI/Ie TEOpUU OTHOCHUTCJIBHOCTH.
«Hapaﬂoxcm » TEOpUHn OTHOCHUTCJIBHOCTH.
PenaruBucrckas MCXaHHKa. Paccesinue CBCTA.

Henuneitnas ontuka. HekoTopsie mpo6aeMbl ONTHKH

BceoOmmuii 3ak0H cOXpaHEHUs M MPEBPAIICHUS SHEPTHH.
MonexyasipHO—KHHETHIEeCKHe MPeACTaBICHUS.
Co3maHne TepMOIWHAMHKH. MHTepmpeTranus BTOPOTO
Havyama  TepMoIuHaMuKH.  «TemsoBas — cMepTh»
Bcenennoit. «YnsTpaduonerosas KaTacTpoda.
Bo3HHMKHOBEHHME KBaHTOBBIX IpejcTaBieHHd. PazBurne
TEPMOAUHAMHUKH. CoBpemeHHas CTaTHCTHYECKast
¢msuka. [Ipobrema HeOOpaTUMOCTH.




HcTopust aTtoma

CoBpemenHas ¢pu3uueckasi KapTHHA MHPa

BosHnukHOBeHUe mpencTaBieHuii 00 arome. AToMHas
TUII0TE32 B MHOTOBEKOBOHM mepuoj roHenuit. Haydnas
OCHOBa aTOMHOM rurote3bl. Mosenun atoma. Atom bopa.
OTKpBITHA, TPEAMICCTBOBABIINE CO3JAHHIO KBAHTOBOM
MexaHUKH. «BonHpl mMarepum». OHU3MKa MaIbUUIICK».
BonnoBas  mexaHuka.  «[lapamokcel»  KBaHTOBOM
MexaHuKH. COBpEMEHHBIC IIPENCTABICHUA 00 aTroMme.
AToMHOE A7po.

«DOJeMEeHTapHbIE»  YaCTHIIBIL. dyHnameHTaNbHBIC
nocTosiHHble  (u3uku.  Bceenennas.  'paBuranus.
3aBepuieHa 1M Gu3MYecKasi KapTHHa MUpa

PYKOBO,I[I/ITGJ'IB HaIlpaBJICHUS

03.04.02 «duzuxa»

O.T. Jloz3a




DedepanbHoe 20cy0apcmeeHHoe A8MOHOMHOE 00PA308ameNbHOe
yupeoicOeHue gvicute2o oopazosanus « Poccutickuil ynusepcumem opyicovi
Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHasi MporpaMmma

03.04.02 «Puzuka» cnenmanuzanus «PyHIaMeHTaIbHAS U IPUKIaAHAs HU3NKaY»
(HaumeHnoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPOpunsb, cneyuarusayus)

HaumeHoBaHue AUCHUITIIMHBI du3nka HeJIMHEHHBIX IMpoueccoB
O0béM TMCHMILINHBI 2 3E (72 gac.)
Kparkoe conepkanue 11 CIUANINHbBI
Ha3Banmue pa3esioB (TeM) AU CHUIIIHHBI KpaTtkoe conep:kanue pa3aesioB (Tem)
JTUCHUILINHBI:
BBeaenue Poms m wmecro HemmHeWHBIX S¢¢ekroB. JInHeWHbBIE

JNIEKTPOMAarHUTHBIE BOJIHBL.
I'mapoaunamMmuyeckue BOJIHBI .
- w MI'AT - Bonasl. HenuneillHocTh B
TUIPOANHAMUYECKHX MOJAECTISIX.

IIpocThie BOTHEL IIpocTbie  HenuHelHble  BOJHBI  (ONPOKHUIBIBAHHE,
(ha3oBoOE MepeMeIInBaHue).

YcTOHYIMBOCTE CHEKTpanbHasi, JTHHEHHas, (GopManbHas,

HNepapxus noHATHIT yCTOHYMBOCTH 110 JIsTyHOBY.
Teopembl JIsnyHoBa 1-ast u 2-ast Teopemsl JIsmyHOBA.
CnekTpaabHasi Teopusi Cnextp konebanuii, nuHeapuzauuss MI'Jl ypaBHEHU.

Ponps HeopHOpOAHOCTH.

oautonbl KopreBera — ne Bpuza (KnB .
C P ae Bp (KaB) Hucnepcus, ypaBHenne KnB. CpoiicTBa cONMTOHOB
KnB.

Kpazununeiinas Teopust KBasununeiinas Teopus.

JIeHrMIOpOBCKHii KoJlI1aNC JIeHrMrOpOBCKUIT KOJLIAIIC.
TpexBoIHOBOE B3aNMo/IeiicTBUE TpexBoIHOBOE B3aMMOACHCTBHE.
Pe30HaHCHI Pe3oHaHCH B c11a00OHETMHEIHBIX CHCTEMAX.

KaHI/IJ'IJ'IS{pHO-FpaBI/ITaHI/IOHHHe BOJIHBI.
KaHI/IJIJIHpH0'rpaBHTaIII/IOHHLIe BOJIHBI

PykoBoauTens HanpaBiIeHUs O.T. JIo3a

03.04.02 «dusuxa»




Dedepanvroe 20cy0apcmeeHHoe asmoHOMHOe 00paA308amMeNbHOe

yupedxcoeHue gvicuieco oopazosanus « Poccutickuii ynusepcumem opyorcowl

Hapooo8y

(Dakyﬂbmem qbusuxo-mamemamutwcxux u ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma
03.04.02 «Duszuka» cnenmanuzamus «PyHIaMeHTAILHAS ¥ TPUKIAIHAS QU3UKAY

(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

BbruncnuTenbHbli 9KCIEpUMEHT B (PU3HKE
CJIOXHBIX CHCTEM

O0BEM TUCHUIIINHBI

4 3E ( 144 4gac.)

Kpartkoe conep:xkaHue THCHHIINHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIUHBI

Kparkoe conepkanue pasaesioB (Tem)

AUCHUIIJIMHBI:
MaremaTnueckoe MOJeJTHPOBaHMUE u | CraHoBieHHe TIOHATHUA BBIYUCIIUTCIILHOT O
BBIYUCJIUTEIbHBIN IKCIIEPUMEHT OKCIICpUMEHTA B  XOAC pa3BUTHA  HU3MCPHUTCIIBHO-
BBIYHCIUTECIBHBIX KOMIIJICKCOB. PasBurne

MeToabl Moe TUPOBAHNS OTHOMEPHBIX CHCTEM

MeToabl MOACTUPOBAHUS
TPEXMEPHBIX CUCTEM

JABYMEPHBIX

)41

BBIYUCIUTCIBHOIO 3KCICPUMCHTA B (1)1/131/11(6 CJIOKHBIX
CUCTEM.

Bri6op ¢usnueckoii MOJEIHN. ITocTpoenue
MaTeMaTHYeCKOn MOJIETIH. Pa3paboTtka
BBIUHCIIUTEILHOTO aIropUTMA. PaspaboTka

MPUKJIAJHOTO MPOTPAMMHOTO 00ECTIeYEeHHUS.
[TpoBenenne BBIMUCINTEIBHOTO SKCIICPUMEHTA. AHAIN3

peE3yJIbTaTOB YHUCJICHHBIX OKCIICPUMECHTOB,
COITIOCTaBJICHUEC C pe3yabTaTaMu HATYPHBIX
SKCIICPUMCEHTOB.

Kunernueckoe ommcaHue KOJUIEKTUBHBIX SIBICHHH B
0OecCcTONKHOBUTENIFHON TITa3Me. YpaBHeHHe Biacosa.
Pemenue KMHETUYECKUX yYpaBHEHUNI METOZOM
npeoOpa3oBanuil. UYuCIeHHOE pelIeHHe YpaBHEHHS
BiiacoBa. MeTozl «BOJSHOTO MEIIKa.

MGTOI[ qacTul AJist OAHOMEPHBIX JJICKTPOCTATUUYCCKUX
MPOLIECCOB B INIa3Me.

Obmas cxema Meroxa yactun. DopMupoBaHHe
HAu4albHOTO  paclpeleNieHuss  4acTull.  AJTOpUTM
OIHOMEPHOTO0 MOJEIMPOBAHUS METOAOM YacTHL[ B
sueiike. IIpuMepsl  MOAETMPOBAHUS  OJHOMEPHBIX
IIa3MEHHBIX CUCTEM.

O)IHOMepHaH QJICKTPOMAarHuTHas MOACIIb IIJIa3MBI.
YucneHnoe peuicHue ypaBHeHI/Iﬁ JBHKCHHUA YaCTHI] B
3NIEKTPOMArHUTHOM IIOJIE.

KomnekTnBHOE yCKOpEHHE WOHOB PEISTHBHCTCKOTO
IUTa3MEHHOTO CTYCTKA.

Mertoj yacTull B sTYeiKe Ul ABYMEPHBIX M TPEXMEPHBIX
NIEKTPOCTATUUECKUX MPOLECCOB.

Orarsl pa3pabOTKH CIOKHBIX nporpamMM. OOmias cxema
MeToJla dacTul] B s4Yeiike JUIs JIByMEpHBIX U
TPEXMEPHBIX AJIEKTPOCTATHUECKUX Mojieneid. [Ipumepsr




Hccnenopanne  mapaMeTpoB  INIa3MEHHBIX
CHCTEM M YCKOpHTeJeH 3apsKeHHBIX YaCTHIX
NOCPEACTBOM BbIYMCJIMTEIBHOI0 IKCIIEPUMEHTA

Mogenu reHepalMy MHOr03apsiiHbIX HOHOB B
IIIP ncroynnkax

Bricokonpou3BoauTenbHbIe METOIBI
BBIYUCJICHUH.

Metoabl BU3YyaJu3anuu MO/IeJINPyeMbIX
NMPOLECCOB.

MOACIUPOBAHUA TPEXMEPHDBIX IUNIA3MCHHBIX CUCTEM.

[TocTaHOBKa BBIYUCIUTEILHOIO 3KCIICPUMEHTA.
[MpoBenenue BBIYUCIIUTEIBHOTO JKCIIEPUMEHTA
«Yaep)KaHue W HarpeB IIa3Mbl B OTKPBITHIX MarHUTHBIX
JIOBYIIKAX B YCJIOBHUSIX PE30HAHCOB M aBTOPE30HAHCOBY.
O0mras cxema HYKCIIePIMEHTA.

JIMarHOCTHKY B BEIYUCIIUTECILHOM IKCIIEPUMEHTE.

OneMeHTapHBle IIpolecchl, Imporekatomue B OLP
miasme. Bpems sku3Hu HMOHOB. UucCleHHBIE MOJEIU
resepanuu M31.

Pacuer 3apsanoBoro cocrosaus M3U B OIP mna3zme.

[MapammensHble  BBIYUCICHHWS B~ MOJCIMPOBAHHUH
IUIA3MEHHBIX IIPOLIECCOB METOIOM YACTHII B sTUCHKE.
Busyanusanus OBIDKCHHS 3apsKCHHBIX YacTHI[ B
NEKTPUYECKUX M MAarHWTHBIX IOJSIX  Pas3IIMYHBIX
MPOCTPAaHCTBEHHBIX U BPEMEHHBIX KOHQHUTYPaIIH.

PYKOBO,I[I/ITCJ'IL HaIlpaBJICHUS

03.04.02 «DPusukay

O.T. Jloza




DedepanbHoe 20cyO0apcmeeHHoe A8MOHOMHOe 00pa308amenbHoe

yupedxcoeHue gvicuieco oopazosanus « Poccutickuii ynusepcumem opyorcowl

Hapooo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma
03.04.02 «Duszuka» crnenmanuzanus «OyHIaMeHTAIbHAS U IPpUKIAaHAA HU3UKAY)

(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

PensituBuctckas u CBY anexkTpoHuka

O0BLEM THCHUILINHBI

6 3E (216 uac.)

Kpartkoe conep:xkanue 1HCHUILINHBI

Ha3zBanmue pa3iesioB (TeM) IMCUUILTHHBI

Kparkoe conepxkanue pasaesioB (Tem)

JUCHHUILTHHBI
BBeI[eHI/[e B HPEZ[MET [Tousarue «CHJIBHOTOYHAA PEIATUBUCTCKAA
3JICKTPOHHKA». KOMMyTaL[I/Iﬂ 60J'ILH.II/IX TOKOB.

HMcToyHUKH  BBICOKOr0  HANpPSKEHHUS IS
CWJIBHOTOYHBIX YCKOPHUTeJIel 3JIeKTPOHOB.
@®opMUpOBaHME  HMMIYJbCOB  HaIPsIKeHUS

CHJIBHOTOYHBIX ycxopnTeﬂeifl 3JICKTPOHOB.

I'enepauusi 1 TPAHCMOPTHPOBKA CHJIBHOTOYHBIX
PeJATUBUCTCKHUX JIEKTPOHHBIX My4KkoB (PIII).

I'enepauusi 1 TPAHCMOPTHPOBKA CHJILHOTOYHBIX
P3II (mpoposxenue).

Juarnoctuxa napamerpos PIII

IIpooaemsl reHepamuu PIII MukpocekyHIHOM
AJUTEJbHOCTH CO CTAOM/ILHBIMHU NapaMeTPaMHu.

I'enepanust CBU-n3inydenus ¢ nomombio PIII.

CUIIbHOTOYHBIE BBICOKOBOJIBTHBIE KOMMYTaTOphl —
Pa3psIHUKY.

CWIbHOTOYHBIE YCKOPUTEIH JJIEKTPOHOB, MX THUIBI U
rnapaMeTphl.

JlnuHHBIE JIAHUU. OmnunouHas u JBOMHAas
¢dopmupyronie muHUN. KoakcuanbHbIC JIMHUH.

B3psIBHas sMHCCHS 3IEKTPOHOB. B3pBIBOIMUCCHOHHBIN
kaTox. IIpenenbHbIA TOK TPAaHCIIOPTUPOBKH aKCHAIBHO-
cummMmeTpuyHoro Tpyodatoro POII B BakyymHOI TpyOe

KoakchanbHBIE OHOL €  MAarHUTHOM  W3OJISIIIHEM.
[IpenenbHBIM TOK BaKyyMHOTO AHOJA. YCTOMYHMBOCTH
TOKa  TPaHCIIOPTHUPOBKHU. BupryanpHblii  KaTOZ.

JIMOKOTpOHHAs HEYCTONYHUBOCTD.

MeTop! THArHOCTUKHM 3HEPTHH 3JIEKTPOHOB, IOJHOTO
TOKa, NPO(MIIS IUIOTHOCTH TOKA, MTUTY-YTJa TPAeKTOPUi
3JIEKTPOHOB

BpeMeHHass ¥ mpoCTpaHCTBEHHasl JUHAMHMKA HpOQmIIs
wioTHocTH Toka POII, mpwamael. [lytn crabunmsammm:
MHOTOOCTPUHMHBIA KaTOA, MarHUTHas IpoOKa, METOx

ObICTpOli  MarHMTHOM  kommpeccuu.  Ilomepeuno-
JIE3BUMHBII B3pbIBOOMUCCUOHHBIN KATOJ.

UYepenkoBckne CBUY-uctounmkm: namma  Oerymei
Bonsl (JIBB) m nmamma ob6patHoit BomHBl (JIOB,
KapCUHOTpOH).  MarsnerpoH.  Bupkarop.  MILO.
I'mpotpon

JIlmarmocruka napamMeTpoB MOIIHBIX | MeTtoasl wu3Mmepenus utensHoctd CBY-ummnynsca,

onuHouHbLIX CBU-uMNy/aLcoB. SHEPIUH, IUIOTHOCTH MOIIHOCTH, THIIA BOJHBI (MOJIBI),
CIEKTpa

D¢ dexr ykopouyenus: maurenanHoctn CBY- OCo0eHHOCTH — TeHepalun HAHOCEKYH/IHbIX CBY-
HMIIYJIbCOB CyO- M THTraBaTTHOW MOIIHOCTH. IIpHYHMHBI

HMmyapea OTpaHUYCHUS JUTHTEIILHOCTH HMITYJIbCA, nyTH




Ilna3mennas PeISAITHBHCTCKAS
JJ1eKTPOHUKA
IMna3mennas PeISITHBHCTCKAS

3JIEKTPOHUKA (TIPOI0JIKEHUE)

CBY-

CBY-

MIPEOJOTCHUS
Bzaumopericteue POIl ¢ MeaIeHHBIMHU IJIa3MEHHBIMH
BOJIHaMHU. [lna3MeHHBIN pENATUBUCTCKUI TeHepaTop
CBY-umnynecoB (IIPI)) — mmasMeHHBI  Masep.
Ucrounuk mnasmel g IIPT. YmopaBnenune uactoroit
n3nyuenus 11PT.

IIponoinbHbIE MOJIBI, Y3KOTIOJIOCHBIH u
LHIMPOKOIOJIOCHBIM  PEXHUMBI reHepanuu CBU-
UMIynbcoB. Ilna3MeHHBIN PEeNSITUBUCTCKUI yCHUIHUTENb
CBUY-umnynscos (IIPY), ero otnuuus ot IIPT.

PyKOBOI[I/ITCJIB HaITpaBJICHUA

03.04.02 «duzuxay»

O.T. Jlo3a




Dedepanvroe 20cy0apcmeeHHoe asmoHOMHOe 00paA308amMeNbHOe

yupedxcoeHue gvicuieco oopazosanus « Poccutickuii ynusepcumem opyorcowl

Hapooo8y

(Dakyﬂbmem qbu3ul<o-mamemamultec1<ux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma
03.04.02 «Pusuka» cuenuanuzanusa «PyHIaMeHTAIbHAS U OIPUKIAAHAS QU3UKAY

(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

duznyeckue NPUHIUIBI YCKOPEHUS
3apsKEHHBIX YaCTHII

O0BEM TUCHUIIINHBI

4 3E ( 144 4gac.)

Kpartkoe conep:xaHue THCHMIIAHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIUHBI

Kparkoe conepkanue pasaesioB (Tem)
AUCHUILINHBI:

BBeaenne

OCHOBHbBIE MECXaHU3MBbI
3APSAKEHHBIX YaCTHUIL

ycKOpeHust

Onucanue YCKOPAECMBIX YaCTHIL

JInHeiiHbIC YCKOPHUTEIH

Hukauyeckue yCKOpUTEIU

BCTpe‘ll—lBle NYYKH YaCTHI U HAKOMUTECJIBbHLIC
KOJIbIA.

VYckopuTenu 3apsyKEHHBIX YacTHIL KaK MHCTPYMEHT
U3y4eHHs 3aKOHOB IPUPOABL. PasnnuuHble MpUMEHEHHS
YCKOpPHUTENEH 3apsDKEHHBIX 4YacTUL. OHepreThudecKas
mKajga sBIeHUH MuKpomupa. OOmas xapakTepHCTHKa
YCKOpHUTENEH: YCKOPUTENN HU3KOM SHEpruu, cpegHei
SHEPTUU U YCKOPHUTEIH BBICOKHX 3Hepruil. OCHOBHBIE
TUIBl  YCKOPUTENEW: JIMHEWHblE U  LUKIMYECKUE
yckoputend. OCHOBHbIE XapaKTEPUCTUKHU YCKOPSEMBIX
gactull. CoBpeMeHHbIE YCKOPHUTEIIH.

BricokoBONIBTHOE YCKOPEHHE. WnpyxnuoHnHOE
yckopeHue. IIpuHIMI — pe30HAHCHOTO  yCKOPEHUs.
ABtodazmpoBka. YcnoBue Bexkcmepa. LukimoTpoHHBIH
ABTOPE30HAHC. I'mpoMarauTHbIN ABTOPE30HAHC.
JlazepHbie MeToAbl yckopeHus. KonnekTHBHbIE METOMBI
yckopeHus. JlazepHo-IasMEHHbIE MeETOAbl. MeTron
BCTPEYHBIX IIyIKOB.
®a3oBoe  MPOCTPAHCTBO.
YCKOPSIEMBIX ~ YACTHIL.
DoxycHupoBKa YacCTHLL.
(hoxycHupoBKa.

OcHOBHBIE THIIBI JIMHEWHBIX YCKOpUTEIeH.
YcroiunBocTh OpOUT ycKOpsieMbIx uacTull. Pa3oBble
KosieOaHMs B TMHEHHOM PE30HAHCHOM YCKOPHTEIIE.

dazoBrIe
Cemapatpuca.
CunbpHas

TPaeKTOpUHU
AxcenraHc.
(>xecTkast)

Huxnotpon. berarpon. bBerarpoHnbie koneOaHUS.
MukpoTpoH. CHHXPOTpOH. CuaxpohazoTpoH.
®dazoTpoH. /JIBWKEHHME YacTHIl B MNEPHOANYECKUX

cTpykTypax. Pe3onHaHcel. CHHXPOTPOHHOE H3IIyUEHHE.
KBanToBBIE (myKTyanun wu3ny4deHus. Brusame mons
MIPOCTPAHCTBEHHOTO 3aps/a.

CBeTHMOCTb. Meronbl 3JIEKTPOHHOTO 51
croxacTuueckoro oxiaxzaeHus. Komnainepsl. boibiioi
aJIpOHHBIN KOJUTaiep.

PykoBoIuTEb HATIPABIICHUS
03.04.02 «Dusuxa»

O.T. Jlo3a




Dedepanvroe 20cy0apcmeeHHoe asmoHOMHOe 00paA308amMeNbHOe

yupedxcoeHue gvicuieco oopazosanus « Poccutickuii ynusepcumem opyorcowl

Hapooo8y

(Dakyﬂbmem qbu3ul<o-mamemamultec1<ux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesibHasi MPpOrpaMma
03.04.02 «Duszuka» cnenmanuzamus «PyHIaMeHTAILHAS ¥ TPUKIAIHAS QU3UKAY

(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

dusnyeckue METOAbI ATMarHOCTHUKU

O0BLEM THCHUILINHBI

3 3E (108 uac.)

Kpartkoe conep:xaHue TMCHMILIUHBI

Ha3Banue pa3nenoB (TeM) TUCHHUILIHHBI

Kparkoe conepskanue pasnaesioB (Tem)
AUCHHUIIMHBI:

3oH10Bass AUATHOCTHKA.

MuxkpoBoJIHOBasi AUATHOCTHKA.

Metoabl AMAarHOCTHUKU (Gu3MYEeCKUX TMapamMeTpoB.
OAMHOYHBIA JMEKTPUYECKUH 30HIA. OJeMeHTapHas
TEOpUs ANEKTPOHHOW U MOHHOM YacTeil BOJIbT-aMIEpPHOU
XapaKTepUCTUKM  30HJa B OTCYTCTBUM MArHUTHOTO
HOJIA.

JBoitHoi ~ snexTpuyeckuid  30HA.  KoHcTpykuuum
JNEKTPUYECKUX 30HA0B. CXEMBI 30HAOBBIX U3MEPEHUIL.
DOMUTHPYIOIUHN 3JIEKTPOHBI 30HI.

Onpenenenne  TeMmepaTypsl M KOHLEHTpalLHH
JJIEKTPOHHOM  KOMIIOHEHTHl  IJIa3Mbl.  30HAOBBIE
U3MEPEHUs B CMECAX Ia30B U B AIIEKTPOOTPULATEIbHBIX
ra3ax. 3O0HJOBBIE H3MEPEHHUS MapaMEeTPOB IUIA3MBI,
HaxoJsllelcs B MarHuTHoM 1none. BuusHue
HampaBIEHHBIX [OTOKOB 3apsDKEHHBIX YacTHIl Ha
pe3yIbTaThl 30HIOBBIX U3MEPEHUH.

W3mMepenne mnoTeHIMana IMjIa3Mbl MO TJIa3MEHHBIM
mymMaM W C  UCIOJb30BAaHUEM  TEPMO30HJA.
«Pe3oHaHCHBIN» 30HA. ABTOMAaTH3alMs 30HIOBBIX
U3MepeHuil. MarHuTHBIN 30HA: KpaTKas TEOPHsl, CXEMBI,
TOYHOCTh U3MEPEHHS IAPAMETPOB ILIA3MBI.

[IpoBoguMoOcTs W JUAJIEKTPUYECKAsT NPOHHUIAEMOCTh
IJ1a3Mbl B BHICOKOYACTOTHOM ToJie. BiusiHue temioBoro
JIBOKEHUSI 3JEeKTpoHOB Ha BY-cBolicTBa mia3Mmbl.
VYcnosue cnaboro BozaeiictBus BY snexrprueckoro
I1I0JIA Ha TTapaMETPhI IJIa3MbI.

DNEeKTpOIMHAMUYECKHE  CBOMCTBA TUTa3MBlI,
Haxojsmmelics B MarHutHoMm Tone. OOopypoBaHue,
HCIOJIb3YEMOE Uil AMArHOCTUKHU MapaMeTpoB IJIa3Mbl
MHUKpPOBOJHOBBIMU NOJIsSIMU. CBOICTBa pe30HATOPOB
colepKalluX IUIa3MEHHYI0  cpeny. Pe3oHaTopHas
JIMarHOCTUKU MapaMeTPOB IUIa3Mbl.

Pacnpoctpanenne =~ MHKpPOBOJIH B IJIa3MEHHBIX
BOJIHOBO/IaX. BOJIHOBOJHAS JMAarHOCTHKA MapaMeTpoB
I1a3MBI. 3OHIII/IpOBaHI/Ie IJ1a3Mbl ITyYKaMH MHKPOBOJIH.
Pacnpoctpanenue MHUKPOBOJTH B I1a3Me.
HUcnonp3oBanue MMPOXOAAINX U OTPAXCHHBIX BOJH JJIA




JlazepHasi AMarHOCTHUKA.

KopnyckysipHasi AMaraocTuka.

JIUaTHOCTHKYU MapaMeTpoB mia3Mbl. OTcedka BOJH Kak
CPEACTBO IMATHOCTUKH. MMUKPOBOIHOBAS
HHTEpPEPOMETPHSI.

Mertop! HCCIEIOBAaHNS APAMETPOB PA3INIHBIX CPEX C
BU3yanIu3anuei TIOJISL. WnaTepdpepomerpus c
Bu3yanm3anueid moisi. TeHeBoe (oTorpadupoBaHue.
Wntepdpepomerpus c (hoTORNIEKTPHUIECKOM
peructpanueil. Tunsl naTepdepomerpos. JuarHoctuka
10 OBOPOTY MJIOCKOCTH TONSPU3ALMU CBETA.

MeToabl JUarHOCTUKH MO paccesiHUio cBeta. PaccesHue
NIEKTPOMAarHUTHEIX  BOMH B muasMme.  Croektp
(GuryKTyalu  IUIOTHOCTM ~ YacTHIl B IUIa3Me
(m30TepMuyeckass M HEM30TEpMHUYECKass  IIIa3MBI).
Henuneiinple mnpoueccel. TeXHHKa 3KCHEPUMEHTa IO
HCCIIEJOBAaHHIO PACCESHHS CBETA B TUIA3MeE.

tapk >(p¢exT B MOCTOSSHHOM W MHKPOBOJIHOBOM
nonax. JlonmnepoBckoe W APYTME  MEXAHU3MBI
VIIUPEHUS CIEKTPadbHBIX JHHUH. CBA3p mpoduist
CHEKTPaNbHBIX JIMHHA C TapaMeTpaMd  IUIa3MBL
OnpezneneHue  JIEKTPOHHOM  TeMIEpaTypel IO
MHTCHCUBHOCTU CIIEKTPajbHBIX JUHUU. TOpMO3HOU U
PEKOMOMHAIIMOHHBIN KOHTUHYYMBI. Juarnoctuxa
MapamMeTpoB IUIa3Mbl 110 HENPEPBLIBHOMY H3IyYEHHUIO.
Onruueckast XpoHOTpadus MmiIa3Msl.

MeTtoapl UcCleOBaHNUS MOTOKOB SHEPTUM U3 IUIA3MBI.
W3mepeHuss NOJHBIX MOTOKOB YacTUL. MarHuTHbIE
aHaIU3aTOPhI IIOTOKOB 3apsPKEHHBIX YACTHIIL.
DNIEeKTPOCTaTUUECKUE aHAJIU3aTOPbl SHEPTUU HOHOB M
3JEKTPOHOB. Macc-aHalu3 HMOHOB IUIa3Mbl. AHaIU3
rnapaMeTpoB MOTOKOB HEWTpalbHBIX 4YacTHLl. MeTozsl
perucTpalu  KECTKOrO0  U3MY4YeHHS U3  IUIa3MBL.
3oHaUpOBaHUE ILIa3MBI aTOMHBIMU MTyYKaMH.
UccnenoBaHue »3JIEKTpUUECKUX TMOJE€H B IIa3Me C
MOMOIIIBIO MyYKOB 3apsHKEHHBIX YaCTHIL.
DIIEeKTPOCTAaTUUECKHE aHAIM3ATOPhl SHEPTUHM HOHOB U
3JEKTPOHOB. Macc-aHallu3 HMOHOB IUIa3Mbl. AHaIU3
[apamMeTpoB MOTOKOB HEUTPAJIBLHBIX YaCTHUI]

MeTo bl perucTpanum KeCTKOro U3J1y4eHUs. U3 T1a3Mbl.
30HIUpOBaHUE IUIa3MBI aTOMHBIMHU My4KamH.
UccnenoBanue osieKTpUYeCKUX TOJ€H B Iula3Me C
MTOMOITBIO MyYKOB 3apsHKEHHBIX YaCTHIIL.

PykoBouTeNnb HampaBieHUs
03.04.02 «Duszuka»

O.T. Jloza




Dedepanvroe 20cy0apcmeeHHoe a8MOHOMHOe 00paA308amMebHOe

yupedxcoerue gvicuieco oopazosanus « Poccuiickuii ynusepcumem opyorcovl

Hapooo8y

(Dakyﬂbmem qbu3ul<o-mamemamultec1<ux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHasi MporpaMmma
03.04.02 «Pusuka» cuenuanuzannsa «PyHIaMeHTAIbHAS U OIPUKIAAHAS QU3UKAY

(HaumeHnoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPOpunsb, cneyuarusayus)

HanmeHnoBaHMe IMCHUILIMHDBI

®du3uka ra3oBbIX paspsaaoB

O0BLEM THCHUILINHBI

4 3E (144 gac.)

Kpartkoe conep:xkanue THCHHIINHBI

Ha3zBanue pa3aenoB (TeM) TUCUMILTHHBI

Kparkoe conepkanue pasaesioB (Tem)
AUCHUILINHBI:

Beenenue. CamocTosiTe1bHBIH pa3psii.

Taewomuii pa3psa.

Jdyrosoii pa3psan

Hckposoii pa3psan

Koponnslii pa3psa.

Bricok04YaCTOTHBIN pa3psn

OnTnyeckuii pa3psan

CBY-pa3zpsn

[TpoGoif m 3aXWraHue CaMOCTOATEIBHOTO pas3psaa B
MOCTOSIHHOM, ~ OJHOPOJHOM  3JEKTPUYECKOM  IIOJIE.
H3meHeHnue Toka paspsga BO BpeMeHH. lloTeHuman
3a)KUTaHUSL.

Pacnpenenenne mapaMeTpoB  paspsga IO JUIMHE
paspsaHoro mpoMexytka. BAX Tieromero paspsaa.
OrnpenesneHne yCIOBUN 3aKUTaHUS TICIOIIET0 pa3psiaa u
ero noajaepxanud. Katoguelid cioil ¥ MOJIOKUTENbHBIN
ctonb Tieromero paspsma. IlepexomHble oOmacTw,
U Py3nOHHEIE TIPOIIECCHI, KOHTpaKITHS,
cTpaTH(GUINPOBAHHE U T.1.

JyroBele paspsasl U OCHOBHBIE IIPOLIECCHI B HHX.
OO6pa3oBaHue U AMHAMHUKA Pa3BUTHS JaBHH.

HckpoBoit paspsn (1aBuHA, CTpUMEp), KPUTEPHH
BO3HHKHOBEHHs. MoJHUS

Koponnsiit  paspsan. Kpurepuit 3axuranms. BAX
KOPOHHOTO  paspsza. Koponnblii  paspsg B
BBICOKOBOJIBTHBIX JINHUSX TIepeaad.

BricokouacToTHBIN paspsag

BY - emxoctHo# paspsan. Kpurepuii 3axxuranus. BAX -
BYE pa3spsna. Hse ¢opmer 2BYUE. BY -
WHAYKIUOHHBIN pa3pan. Kpurepmit 3akuranms. BAX
paspsizaa.

OnTrueckuii pa3psaa. Kpurepuii 3axxuranus.

CBUY - npo6otii, npeaensHble pd 1u1st mpodost. Y paBHEHHE
kuHeTHKM — noHm3zauuu  CBY-pazpsma.  Dynxnud
pacnpenenenus yactun no sHeprusim B CBU paspsine.

CBU-paspsn B pe3oHaTOpE.

[TpuHIUIEI TOT00US pa3psIoB.




O0mme cBoOlCTBAa M NPHHIMIBI COOTBETCTBHSA
ra3oBbIX pa3psaoB

II1azMeHHBbIE TEXHOJIOTHH. 3aK/II0YEeHHE

[Inasmenneple  TexHonoruu. Paspanel B nasepax
HenpepblBHOrO neiictBus.I'azoBeie nazepnl. [IpunHnun
TeHEpallly, OCHOBHBIC mporecchl. [IpakTmueckas
peanu3aiys ra30BbIX JA3€POB - IBE MOICTH.

PykoBonuTeNnb HarpaBiIeHUS
03.04.02 «Dusuxa»

——

O.T. Jlo3a




DedepanvHoe cocydapcmeeHnoe a86MOHOMHOe 00pa308amenbHoe
yupeoicOeHue gvicute2o oopazosanus « Poccutickuii ynusepcumem opyicovi
Hapooo8y

(Dakyﬂbmem qbusuxo-mamemamutwcxux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma

03.04.02 «Puzukay cnenmanuzanys «DyHaaMeHTanbHas U NPUKIaIHas QU3NKa»
(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI MartemMaTudeckue MCTOJblI B (bmm(e

O0BéM IMCHUIIIHHBI 2 3E (72 yac.)

Kpartkoe conep:xkanue 1HCHMIINHBI

HasBanue pa3aenos (Tem) nucuuiviuabl | Kparkoe conep:kanue pasaenos (Tem)

JTUCIHUILINHBI:
TeH30pbI B TPEXMEPHOM €BKJINI0BOM TeH30pBI IEPBOTO U BTOPOTO PaHroB. TeH30p BTOPOTro
MPOCTPAHCTBE panra kak a¢¢punop. OnpeneneHue TeH30pa IPOU3BOIBHOTO

paHra. 3aKoH IpeoOpa3oBaHUs KOMIIOHEHT TeH30pa
IPOU3BOJILHOTO paHra. TeH3opHas anreopa.
AHTHCUMMETpPUYHBIC TeH30PHL. [loTydeHre HHBAPHAHTOB C
MOMOIIBI0 AaHTHCUMMETPHYHBIX TeH30pOB. CHMMETPHYHBII
ap¢unOp. Paznoxenne ahhrHOpa HA CHMMETPUIHYIO H
AQHTHCUMMETPUYHYIO YacTH.

Tenzopnsle nomns. JuddepenmpoBanne TeH30pa mos.

JInHeiiHbIe IPOCTPAHCTBA AKCHOMBI TMHEWHOT'0 IPOCTpaHCTBA. B3anMHbIe 6a3HCH.
KonTtpaBapuaHTHBIE U KOBapHaHTHBIE BEKTOPHL. TeH30pHOE
MPOU3BEACHUE TMHEWHBIX IPOCTPAHCTB. ba3zuc B TeH30pHOM
npousseneHu. KoopauHatel TeH30pa.

AddunHoe npocTpaHCcTBO N H3MepeHMit ToueuHo - BeKTOpHAas akcHoMaTHKa ad(pHHHOTO
npocrpancTBa. AQdrHHAS KOOpANHATHAS CHCTEMA.
[IpeobpazoBanue adpuraHOTO penepa. OdIIEe MOHATHE O
TeH30pe. 3ajJada TeH30pHOro ncunciaeHns. OCHOBHbIE
olepalu TeH30PHOU alnreOphl: CI0KEHNUE TEH30POB,
YMHOKEHHE TEH30pOB, CBEPTHIBAHUE TEH30pa, ONepanus
MOJICTAHOBKH MHAEKCOB. OpHEeHTAIMs B N-MEPHOM
adpUHHOM MPOCTPAHCTBE.

EBKJINI0OBO MPOCTPAHCTBO N M3MepeHMit IToHsiTHE 00 EBKIMIOBOM MPOCTpaHCcTBe. TeH30pHas
anreOpa B €BKIMI0BOM NPOCTpaHCTBE. TeH30pHas anredpa
B EBKJIMI0BOM MpocTpancTBe. OpTOHOPMHUPOBAHHBIN perep.
CoOCTBEHHO €BKIUAOBHI MPOCTPaHCTBA. [1CEeBI0CBKINIOBBI
MpocTpaHcTBa. [IByMepHOE MICEBIOCBKIHI0BO
MPOCTPAHCTBO. BpallieHre OpTOHOPMHUPOBAHHOTO pernepa B
TICEBIOCBKIIMAOBOM TUIOCKOCTH. VI3MepeHue miomanei u
YTJIOB Ha MICEBAOCBKIHIOBOI IIOCKOCTH. TpexmMepHOe
TICEBIOCBKIIMAOBO MIPOCTPAHCTBO HHACKCA 1. N-MepHOE

TICEBIOEBKIIMIOBO MMPOCTPAHCTBO MHAEKCA 1.




OpToroHaNIbHBIE U TICEBI0-OPTOTOHAITBHBIE
npeoOpazoBanus. KBaznapdhunuas u appuHHAS TPYIIEI
npeobpa3oBanuii. [ pyrnma KBa3sUABIWKECHAHN U TPyIIIa
JIBUYKEHUI B €BKJIMIIOBOM IIpocTpaHcTBe. M3mMepenue
00BEMOB B BEIIECTBEHHOM €BKJIHOBOM IIPOCTPAHCTBE.
[TonsiTue o reomerpuueckoM oOwvekTe. JInHeitHbIe
TCOMETPUYCCKUE OOBEKTHI B a(UHHOM U CBKJIUIOBOM
MIPOCTPAHCTBAX.

Juddepennupyembie MHOT000pa3us H TEH30PbI

Omnpenenenne MHOrooOpasust. TeH30pbl Ha MHOT0OOpa3uH.
Mertpuueckuii TEH30p B BEKTOPHOM NpocTpaHcTBe. [lomne
METPHYECKOr0 TeH30pa Ha MHOTooOpa3uu. KacarensHoe
adpUHHOE TPOCTPAHCTBO.

PuMaHOBBI IPOCTPAHCTBA U IIPOCTPAHCTBA
adguHHOI CBSI3HOCTH

PumanoBo npocrpanctBo. EBkinaoBo npoctpancTBo R, kak
YaCTHBIN CIy4ail puMaHoBa IpocTpaHcTBa. HeeBKIuI0BbI
npocrpaHcTBa. M3mMepenue 00beMOB B pUMaHOBOM
npoctparctse V,. [IpocTpanctBo addurHOM CBIZHOCTH.

Amnmapat abcooTHOr0 1udepeHIUPOBAHNSA

[TapaiienbHblil IEPEHOC BEKTOPA B IPOCTPAHCTBE
ap¢uHHOM cBA3HOCTH. AOCOTMIOTHEIN Auddepernnan u
a0coIOTHAs IPOU3BOIHAS. AOCOIIOTHOE
mudepeHIIpOBaHNE B PUMaHOBOM MPOCTpaHCTBE V.
Kpussle B pumaHoBOM npoctpancTse V. ['eonesndeckre B
PHMaHOBOM IpOCTpaHCTBe V.

TeH30p KPUBH3HBI

TeH30p KPUBU3HBI, €70 CBOWCTBA ¥ T€OMETPHUYECKIM
cmbici. KpuBH3HA puMaHOBa IPOCTPAHCTBA B JAHHOM TOUYKE
B JAaHHOM JABYMEPHOM HalpaBieHUH. TeH30p KPUBHU3HBI B
cllydae IByMEpHOTO pUMaHOBa MPOCTpaHCTBa V.
[TpocTpaHcTBO NOCTOSIHHON KpuBHU3HBEL. KoH(pOpMHOE
COOTBETCTBUE PUMAHOBBIX IPOCTPAHCTB.

PYKOBOI[I/ITCJ'IL HaITpaBJICHU

03.04.02 «Duszuka»




Dedepanvroe 20cy0apcmeeHHoe asmoHOMHOe 00paA308amMeNbHOe

yupedxcoeHue gvicuieco obpazosanus « Poccutickuii ynusepcumem opyacouvl

Hapooo8y

(Dakyﬂbmem qbusuxo-mamemamutwcxux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma

03.04.02 «Duszuka» cnenmanuzamus «PyHIaMeHTAILHAS ¥ TPUKIAIHAS QU3UKAY

(HaumenoB8aHue 0Opa308amMenbHOU NPOSPAMMYL (NPOPuL, cneyuanusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

Teopust aromHoro siapa

O0BLEM THCHUILINHBI

3 3E (108 uac.)

Kpartkoe conep:xanue 1HCHUIINHBI

Ha3zBanmue pa3nesio
(TeM) TUCUMILJINHDBI

Kpartkoe cogep:xanue pa3iesoB (TeM) JUCHUILIMHBI:

Tunsl B3aumoaeicTBui
YacTHII U siiep

OrneMeHTapHbie B (yHIAMEHTAIbHBIC YacTHIlbl. OOIas XapaKTepUCTUKA 4 THUIIOB
B3aMMOJICHCTBHSA AJIEMEHTAPHBIX YAaCTUIL! CHJIBHOTO, 3JIEKTPOMarHuTHOT0, ¢1aboro
U rpaBUTAlMOHHOTO. Macimtadbl (GU3MYECKUX BENINYUH (JHEPTHH, PACCTOSIHUIT) B
sinepHoit ¢pusuke U Gusnke sneMeHTapHbIX YacTull. CTaOUIIbHbIE HECTaOHMIIbHBIC
siapa. Marudeckune sapa. M3oTomns! 1 u3oMepsl. DHEPTHs CBSI3H saep. Pasmeps! n
¢dopma siep. MeTobl HX ONpeieTICHUS.

SlnepHbie Moaeu.
IIpupoaa siiepHBIX CHIIL.

JeidTpon

Knaccudukarus simepHsix mogeneii. KanensHas momens siapa. Gopmyia
Baiizekkepa. O6onodeqnas Moaens sapa. O0o0ImeHHas Moaemb sapa. Moens
KBapKOBBIX MEIIKOB s siep. Kopotkoaeticteue. KBaHTOBBIE OOMEHHBIC
BUpTYyasbHbIe Ipouecchl. [Tnonnas teopust FOkaBbl. Bkittouenue npyrux
CKAJSIPHBIX ¥ BEKTOPHBIX Me30HOB. COBpEMEHHBIH TIOJXO0.T K OOBSICHEHHIO
MeXaHu3Ma SIIEPHOTO (CHIBHOTO) B3aMMOICHCTBHS. [ TF0OHBI U KBapKu. [ledTpoH
B IPUOJIIDKEHUH [IEHTPAIBHBIX CHIL. JIeHTpOH B MpHOIIKEeHUN TPEXMEPHOH
MepHoii ceprueckoii simbl. [Ipobema neHTpoHa ¢ yUEeTOM HELEHTPAJIbHOTO
XapakTepa sIIePHBIX CHIL.

SlnepHble peakuuu.

3apsiioBasi cCMMMeTpHS
CHJIbHBIX B3aMMO/IeliCTBHIA

OcHoBHbIE TIOHATHUS U onpenenenus. O0IMe CBONCTBA AIEPHBIX PEaKIni.
VYnpyrue u Heynpyrue sjepHsle peakuun. [Iporeccs! qeneHns u cuHTesa aaep.
[IpsiMble, pe30HaHCHBIE M HEPE30HAHCHBIE peakiuy. Peakiuu cpbiBa, OIXBaTa,
3axBata u Jip. oTosAAepHBIE, INEKTPOAICPHBIE PEaKIiH U JIp. 3aKOHBI
COXpaHEeHHMs B ANECPHBIX peakuusax. Anbda - pacnaa. OcodeHHOCTH anbda -
pacmazia. I[IpoxoxkaeHne 4acTuIl yepe3 MOTeHINAIbHBIN Oapbep (TyHHETbHBIH
a¢dexr). bera - pacnag. DHepreTHUECKHii CIIEKTp 3JIEKTPOHOB B ITpolecce OeTa -
pacmazia. MeTtozpl onpeniesieHnst Macchl HeTpruHo. Pepmuenckue u ['amos -
Temneposckue nepexosl. ['amma - pacnan. Snepaas usomepus. dpdexr
Méccbhayspa. 3MepeHre KpacHOTO CMEIEHHS.

YpaBHenue Iupaka.

HoaspuzaumoHHas MaTpuua
IJIOTHOCTH

Mertpuka [Taynu u meTpuka br€pkena B npoctpaHcTBe MUHKOBCKOr0. YpaBHEHHE
Jupaka 11t GepMHOHOB B PEIATHBUCTCKOM KBAHTOBOM MexaHHKe. Pasmiunbie
npeacrasieHus (Gopmel 3amncu) ypaBaenus Jupaka. CBOHWCTBa o-MaTpHIL
Hupaxa u y-matpurl pon Hefimana. CivH Kak HUPKYJIALINS TIOTOKA SHEPTUH B
I10JI€ BOJIHBI AJIeKTpoHA. CIIUpaIbHOCTh U KUPAIBHOCTD. JIByXKOMIIOHEHTHAS
(dopmynrpoBka ypaBHeHuUs [lupaka.




PeasituBucTCKANA TEeoOpus
KBaHTOBBIX IIEPEX0A0B.

MeToabl BLIYMCIEHHUS
MATPUYHBIX 3JIECMEHTOB

PensatuBucTCKast KBaHTOBas TEOPHs BO3MYILIEHHH Ul YacTHI] cO ciiHOM. O0mas
(bopMmyIa 1u1st BEpOATHOCTH IIEPexXoa MOIIPU30BaHHOTO (hepMHOHA U3
Ha4yaJbHOTO COCTOSHHS B KOHEYHOE COCTOSHUE B PE3yJIbTAaTe B3aUMOACHCTBUS. S—
Matpura. Jnarpammel @eitamana. O0mue GopMyITsl A BEpOSITHOCTEH pacmana
MOJIIPU30BaHHBIX (PEPMHOHOB M CEYEHHI PACCESHUS MOIIPU30BAHHBIX U
HEToJISIPU30BaHHbIX (EPMUOHOB Ha APYI'HMX YacTHLAX U siipax. Ousnueckue n
HepH3NYEeCKUE PACXOIUMOCTH.

PensruBucrckas Teopus
paccesnus. ®opmyiia
Motra. ®opmyaa
Pozenéirora

PenstuBucTckas KMHEMaTHKa MPOIIECCOB paccesHUs. MeTobl yueTa SHepTuu U
HMIIyJbca OTAAYH YacTHUI U sep MulleHH. JlabopaTopHas cuctema, cucreMa
LIEHTpa Macc U Npou3BOJbHAsA cucTeMa oTcueta. Dopmyna ans
JuhepeHInaTbHOTO U TOJTHOTO CeUSHUH PacCestHUS PESITUBUCTCKIX
(hepMHOHOB Ha ITPOU3BOJILHOM IMOTeHIMAle. PaccessHue HeNMoNsIpu30BaHHBIX
PEIMSATHBUCTCKUX TOYCUHBIX 3JIEKTPOHOB HETIOABHXHBIM KYJIOHOBCKHM IIEHTPOM.
®opmyna Motta 1151 ceueHus paccesHus. [IpenenbHelil nepexona k
HEPENITHBUCTCKOMY CIIy4aro U noiydeHue popmynsl Pesepdopna. Paccesaue
PENSATHBUCTCKUX TOYCUHBIX 3JIEKTPOHOB Ha MMPOTOHAX C YIE€TOM HUX CTPYKTYPHL.
DJeKTpUUecKuil 1 MarHUTHEIHA hopM-pakTopsl. @opmyna PozenOmora.

I'pynnosoii moaxon k
KJIAacCU(PUKALUM YACTHUII.

MyJbTHILIETHI YACTHI[ B
rpynmax SU(2), SU(3), SU(4)

CrabunbHbIe ¥ HecTaOWIbHBIE YacTHIBI. Pe3oHaHChl. IlepBble MOMBITKH
KIIaccU(UKaIK 3JIEMEHTapHBIX YaCTHUI] IT0 MX MaccaM 1 ciiuHaM. COBpeMEHHBII
TIOJXO K KIacCH()UKAIIMN YaCTHUI, OCHOBAaHHBIN Ha X B3aUMOACHCTBUIX.
OnemeHTapHbIe U QyHJaMEHTaIbHbIE YacTHIBL. AJreOpa reHepaTopoB YHUTapHBIX
rpyrn SU(N). ®yrnaMeHTa bHbIC, CONPSKECHHBIC, TIPUBOMMbBIC U HETIPHUBOIUMBIC
npencrasnenust rpymi SU(N). Cxembr FOHra. MynbTHIUICTBI HYKIIOHOB,
CKJISIPHBIX ¥ BEKTOPHBIX ME30HOB, 0ApPHOHOB M OAPHOHHBIX PE30HAHCOB.
MaccoBsle cooTHomeHHA. Moaens Pepmu - SIHra u moaens Cakatsl.

Cnaboe B3anMoaelicTBHe.

Teopust ®epmu. IIpaBuiio
oroopa ®epmu u 'amoBa -
Tenuepa

[TombITKM 00BSACHEHUS HEMPEPBIBHOTO SHEPTETUYECKOT0 CHEKTPa AIIEKTPOHOB,

¥
HCIYCKaeMBIX B TIporeccax 3 - pacmana simep. Pa3nndanabie HHTEPIpPETauy TOTO
siBieHus. ['unotesa [laynu. AHaNOrus ¢ 3JIEKTPOAUHAMUKON. ['aMUiIbTOHNAH

o T
crmaboro B3aumopericTeus. OcHoBel Teopun @epmu (V - BapuanT) - - pacmaga
saep.

Hecoxpanenue P-ueTHocTH.
V - A4 B3aumoaeicTBme.
JAuckpeTHble CHMMeTPUM

O06o0muieHne Teopuu Ha cirydaii cymeprnosummn S, V, A, T, P - BapuanToB mpu
coxpaHeHHH P - yeTHocTH. HecoxpaHeHue NpocTpaHCTBEHHON YETHOCTH.
[penckazanus Jlu u Axra u skcnepumerT By. [lepBbie TOMBITKH 00BSICHEHUS
HECOXpaHEeHUs! P -4eTHOCTH JIByXKOMIIOHEHTHOCTBIO 0€3MacCcCOBOT0 HEHTPHHO.

Tok - TOkOBasi TeOpUs
¢cJ1a00T0 B3aNMOIeHCTBHS.

®u3uka HelTpuHo. Macca
HeTPHHO U HEHTPUHHbIE
ocuuJLIanuu. Mojaean
Baiin6epra - Canama

O0o6menne Ha Bce yacTUIbL. JlnaroHanbHbIe M HelMaroHaJIbHbIE IPOLECChl. YTOI
Ka6u660. YHUBEpCcaTbHOCTS KOHCTAHTHI ¢1a00ro B3auMmoeicTus Ge.
HupaxoBckue, BelineBckue u MailopaHOBCKHE HEUTPUHO. DIIEKTPOHHEIE,
MIOOHHBIE ¥ TayOHHBIE HEUTpHHO. JlenToOHHBIE Yncia. Pa3myHble 3aKOHBI UX
COXpaHEHHS.

[TpoGnema maccs! HeHTpHHO. CIIOCOOBI €€ HKCTIEPUMEHTAIBHOTO OTIPECTICHUS.
HeliTpuHHbIE OCHMIUISINN U UX KiIaccuukanus. TeopeTndyeckue cieCTBUS 1
CpaBHEHHE C SKCIIEPUMEHTATIbHBIMH JaHHBIMHA. ATMOC(EpHBIe, COTHEYHEIE,
rajJakTHYeCKHe U KOCMUYEeCKHEe HEUTPHUHO.

P YKOBOAUTCIIb HAITPABJICHUSA

03.04.02 «Duzukay

O.T. Jlo3a




DedepanvHoe cocydapcmeeHnoe a86MOHOMHOe 00pa308amenbHoe
yupeoicOeHue gvicute2o oopazosanus « Poccutickuii ynusepcumem opyicovi
Hapooo8y

(Dakyﬂbmem qbusuxo-mamemamutwcxux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTLIVHBI

Oopa3oBaTtesbHasi MporpaMmma

03.04.02 «Puzuka» cnenmanuzanus «PyHIaMeHTaNIbHAs U NPUKIAAHAs HU3NKaY»
(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HaunmeHnoBanue JMCUUILINHbBI Kitaccuueckast 1 KBaHTOBasi TEOPHS TOJIS
O0BLEM THCHUILINHBI 6 3E ( 216 yac.)

Kpatkoe cogep:kaHue TUCHUTIINHBI
Ha3Banmue pa3nesion Kpatkoe cogep:kaHue pa3aeioB (TeM) THCIHNIHHBI:

(TeM) TUCUMILJINHDBI

OcHoBHBIE npeaAcTaBiienns 0 | Heo6XoquMoCTh IpUMEHEHH CIIEIUAIBHBIX METOJIOB B KBAHTOBO TeopHu
KOTePEeHTHBIX COCTOSTHUSIX pacnpesielIeHHBIX CUCTEM B CBSI3U C HEIPUMEHHUMOCTBIO TEOPUU BO3MYILCHUH
(oTcyTCcTBHEM MaJbIX TapaMeTpoB). MmmrocTpanus yka3aHHONW CUTyallud Ha
IIpUMepax: JIOKAJN30BaHHBIE BO30YKICHUS B CpE/laX, CBETOBBIE IIYUKH (JI1a3ephl),
COJINTOHBI B KBAHTOBOH XpPOMOJHHAMHKE (HU3KOIHEPTeTHIECKOE IPHOIIIKCHHIE).
KBasukiaccuuaeckoe npubmmxenue u 1/N-pasnoskeHne Kak criocoObl BBEACHHS
KOTEPEHTHBIX COCTOSIHUH, pacCMaTPHBaEMbIX Kak 3((PEKTUBHOE MIPUOIIDKCHUE
TIPY OTIIMCaHWH KBAHTOBBIX MPOTSHKEHHBIX 00BEKTOB. KOrepeHTHbIE COCTOSHUS U
BEHBJIET-aHAIN3.

KorepenTHrbie cocTossHUSA B T'ayccoBckue BosHOBBIE nakeThl LlpeauHrepa kak cCOCTOSIHUSL, MUHUMU3HPYIOIINE
HEPeJATUBUCTCKOI MIPOU3BEICHUE HEONPEIEIEHHOCTEN KOOPANHAT U UMITyJIbCOB. KorepeHTHsle
KBAaHTOBOW MeXaHHKe COCTOSIHUS KaK COOCTBEHHBIC (DYHKIIH OTIepaTopa YHUUTOXKCHUS. Y HUTaPHBIH
onepatop cmemeHus Beins. ['onomopdHoe npencrasinenne baprmana — Curana —
®oka. [TonHoTa KOrepeHTHBIX cocTosiHUiL. Ilepexon oT N-npeacTaBiIeHus K Z-
npezacTaBieHnio. HopManbHO-TOPOKAAONINE OepaToOphl B TOIOMOP(-HOM
IIPEJICTAaBICHUU U UX IPUMEHEHUE JJIS PELIEHUS ONEPATOPHBIX YPABHEHUN.
KorepeHTHBIE COCTOSHUS JJIs CITy4dasi MHOTUX CTETIeHeH CBOOOIBI.

MeToa KOrepeHTHBIX KBaHTOBas TeOpHs JIEKTPOMArHUTHOTO IOJIS B IIONIEPEUHON KanHOpPOBKE.
COCTOSIHMIA B KBAHTOBOM I'aMuIbTOHMAH 3JIEKTPOMArHUTHOTO OIS € 33JaHHBIM BHELITHUM UCTOYHUKOM.
onTHKe VYpasuenus Sura — denpamana. KorepeHTHbIE cOCTOSHUS 1151 (OTOHOB M MX

MIPUMEHEHHUE JUIsl pellleHns ypaBHeHuH SIHra — denpaMana B ciydae 3aJaHHOTO
HCTOYHHKA (ITyaCCOHOBCKOE pacIpeeIeHIe Yncel pacipeiesieHus] JOTOHOB).
®opmyna S.b. 3enproBuya s BakyyMHON aMIDIHTYIBI (hOTOHOB. Onrcanue
JeTeKTOpa OTOHOB M YCIIOBHE KOI'€PEHTHOCTH B ONTHKE. MoJenb neTeKTopa
I'mayGepa — Apexku. CTpyKTypa MaTpHbl IIIOTHOCTH 1o ['mayGepy.
[MapumaneHas MaTpuIia IIOTHOCTH JETEKTOpa B MPHOIMKEHUN HETIPEPHIBHOTO
crnextpa Baiickonidpa — Burnepa (teopust 3aryxanus). Y paBraenue [aiitiepa s
BPEMEHH JKU3HU BO30YKAEHHOTO aTOMa M C/IBUTA CHEKTPANbHBIX JTUHUNA. Moiemb
nasepa no 'may6epy. @opmyna ['maybepa amst ckopocTr cdeTa (POTOHOB.

O0o001IeHHbIE KOTEPEeHTHBIEe | IpynmoBas HWHTEpHIpeTanuss KOTEPEHTHBIX COCTOSHHM Ha MpUMepe TPYIIBI
COCTOSTHUS I'eitizenOepra — Beiins. YcimoBue MOTHOTHI KOTEPEHTHBIX COCTOSTHHM KaK CIIEJICTBUE




nemmbl [lypa. O606menHbie korepeHTHbIe coctosiHu (OKC) i mpon3BOIbHON
rpynnel JIn. Teomerpuueckas wHTepnpetanuss OKC Ha s3bIKe paccioeHUH.
Heiictue omepartopa npencrasinerns Ha OKC. Iomaotra OKC. MakcumansHas
cTannoHapHas momanredbpa m ycmoBue Omm3octH OKC K KBasHKIACCHUECKOMY
COCTOSIHUIO (BBIOOp MIIAZIIETO BEKTOpa B KadecTBE Bakyyma). Meron opOur A.
Kupunnnosa n KorepeHTHbIE COCTOSHUSI.

CnuHoBBI€ KOIr¢peHTHbIC
COCTOSAHUSA

OOoO1eHHble  KOrepeHTHbIe cocTostHust it rpynnel  SU(2).  Peanusanms
HENpUBOAUMBIX MpercTaBieHuil rpynmsl SU(2) Ha HpOCTpaHCTBE IMOJMHOMOB.
Bri0op BakyyMHOTro BEKTOpa M HOPMHPOBKA CIIMHOBBIX KOTEPEHTHBIX COCTOSHHH
JUISL TIPOM3BOJIBHOTO Beca. BhIUMCIeHME CpeHNX MO KOT€PEHTHOMY COCTOSHHUIO
JUISL OCHOBHBIX CITHHOBBIX OIIEPATOPOB.

[IpyMeHeHHe CTTMHOBBIX KOTEPEHTHBIX COCTOSIHUI TSl OIIMCAHUS JIOKAIM30BAHHBIX
BO30yXKaeHHH B (Qeppomarnerukax. [amumnsroHnan monenu [eizenOepra u ero
YCpEeIHEHHE MO CIIMHOBOMY KOTEPEHTHOMY COCTOSTHHIO B NPHONMKCHUH Ci1aboi
ann3zorponuu. HemnpepsiBHbIM npenen u ypaBHeHue Jlanmay — Jludmmna.
Homennbie crenku binoxa — Heens. [IByxmepHble MarHuTHble Buxpu benaBunHa —
[lonskoBa ¥ TONOJNOTMYECKHH 3apsA. Y4eT CIHMHOBOTO OOMEHa 4YeTBEpTOro
Mopsiika B MOJIENIM M30TpOnHOro ¢eppomarsHeruka leizenbepra — TsaOnukosa.
Tomonornueckue Bo30OYKACHHUS B TPEXMEPHOM MarHeTHKE HErei3eHOEeproBCKOTO
tuna (Mozmens PanneeBa - OHia). OueHka SHEPTUH BO3OYKACHUS Yepe3 MHIECKC
Xomda.

PykoBoauTens HampaBiaeHuUs

03.04.02 «Dusuxa»




Dedepanvroe 20cy0apcmeeHHoe asmoHOMHOe 00paA308amMeNbHOe

yupedxcoeHue gvicuie2o obpazosanus « Poccutickuii ynusepcumem opycouvl

Hapooo8y

(Dakyﬂbmem qbusuxo-mamemamutwcxux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBaTtesbHasi MporpaMmma

03.04.02 «Duszuka» cnenmanuzamus «PyHIaMeHTAILHAS ¥ TPUKIAIHAS QU3UKAY

(HaumenoBaHue 06pa308amenbHOU NPOSPAMMYL (MPOPUIL, CneyUaIU3ayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

Teopm{ OJIEMCHTAPHBIX 4YaCTHIl U KBAPKOB

O0BLEM THCHUILINHBI

4 3E (144 uac.)

Kpartkoe conep:xanue 1HCHUIINHBI

Ha3zBanmue pa3nesio
(TeM) TUCUMILJINHDBI

Kpartkoe cogep:xanue pa3iesoB (TeM) JUCHUILIMHBI:

BBenenmue B Kypc.
IIpocreiilmue KBAaHTOBBIE
MOJIeJIU CTPYKTYPbI
aTOMHBIX f/1ep

IlepBbie mpencraBiaeHus 0 CTpyKType yacTull. CoctaBHbIe MOJENU. OTBITHI
Pesepdopna. [lnanerapHas Mmozaens atoma. Mogens MBanenko -I'elizenbepra as
ATOMHBIX S7Iep, COCTOSIIUX U3 HEUTPOHOB U MPOTOHOB. OTHCaHNe CTPYKTYPHI
sep B paMKax HEPEJIATUBHCTCKON KBaHTOBON MeXaHHUKH. SnepHble hopm-
¢daxropsl. CTpykTypa snep /p-0007109Kku. PenaTuBucTCKas Teopus paccessHus
AJIEKTPOHOB Ha spax /p-000JI0YKU U IKCTIEPUMEHTAIILHOE OTIPEICIICHIE
pacupenenenus sAepHON MaTepu.

dDeHoMeHoJIorHYecKoe
ONMHUCaHNe CTPYKTYPBI
3JIeMEHTAPHBIX YACTHUIL

BrIcokosHEpreTHUECKOE paccestHue HIICKTPOHOB HA TOUEYHBIX IPOTOHAX.
®opmyna Motta. [IpoToH Kak npoTsKeHHast yacTHLa. J{MpakoBCKUNA U
[TayneBckuii popm-daxtopsl. X CBS3b C MIIOTHOCTHIO paclpeIeICHHS
3EKTPUUYECKOro 3apsjia U MarHUTHOro MomeHnTta. ®opmyia Posenbmora. OnbITh
Xodmranrepa no 3KCIepUMEHTAIBHOMY OIPEAEICHHIO CTPYKTYPBI IPOTOHA.
DJeKTpUYeCKHid 1 MarHUTHBIH (hopM-(hakTophl IPOTOHA U HeHTpoHA. X
(U3MYECKUI CMBICI M SKCIIEPUMEHTaJIbHOE onpeaeneHue. OnicaHue CTpyKTyphbl
ME30HOB ¥ THIIEPOHOB.

Heauneiinble Mogenn
TeopHH MoJieil U YaCTHIL.
CocTaBHbBIE MOJIEJIH YACTHIL

Omnucanue XapaKTepPUCTHUK YaCTHUI] B paMKaxX HEJTMHEHHBIX TEOPHI.
Yacrurenono0HbIE pelIeHus] HEJITMHEHHBIX ypaBHEHMH KaK 00pa3bl MPOTSHKEHHBIX
yacTull. JlOCTUTHYThIE pe3yJIbTaThl B ONMMCAHUH CBOWCTB YaCTHIL U MOJIEH,
TPYAHOCTU HelMHEHHBIX Teopuil. Monenu @epmu - Anra u OkyHs - Cakatsl.
ATtomusie Mozenu ["onnxabepa n @punra. Onrcanne BHYTPEHHEH CTPYKTYPHI
Y4acTHI] ¢ TOMOIIBI0 HOBOTO ypaBHeHMs Jupaka (1971). KBapkoBsie Moaemu.
VYuwurapueie cummerpun. Cummerpust SU(3). Beenenue cinna. CuMMeTpust
SU(6). MaccoBslie cooTHomIeHus. [ TyG0K0-HEYIPpyroe 3IeKTPOH - IPOTOHHOE
paccesnue. CkeWnuHT 1 ero HapymeHue. [lapronHas monens. KBapku B ponn
mapToHoB. L[BeTHEIe kBapku. Benmukoe o0pequHEeHNE.

PykoBoauTens HampaBieHUsS
03.04.02 «Dusukay

O.T. Jloza




Dedepanvroe 20cy0apcmeeHHoe asmoHOMHOe 00paA308amMeNbHOe

yupedxcoeHue gvicuieco oopazosanus « Poccutickuii ynusepcumem opyorcowl

Hapooo8y

(Dakyﬂbmem qbu3ul<o-mamemamultec1<ux U ecmecmeeHHblX HAYK

AHHOTALMS YYEBHO JUCOUTLIVHBI

Oopa3oBaTtesbHasi MporpaMmma
03.04.02 «Duszuka» cnenmanuzamus «PyHIaMeHTAILHAS ¥ TPUKIAIHAS QU3UKAY

(HaumenoB8aHue 06pa308amenbHOU NPOSPAMMYL (NPodunsb, cneyuarusayus)

HanMmeHnoBaHMe IHMCHUILIMHbI

Crieryiabopatopus o UHTETPAIbHON U
BOJIOKOHHOM ONTHKE

O0BEM TUCHUIIINHBI

3 3E (108 4ac.)

Kpartkoe conep:xkaHue THCHHIINHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIUHBI

Kparkoe conepkanue pasaesioB (Tem)
AUCHUILINHBI:

BBenenue.

BosiokoHHO-ONTHYECKHUE KaDeIH.

Onruveckue MOAYJ/JATOPbI.

Onruueckue MYJbTHUILJICKCOPLI BBO/1a-BbIBOJAA.

®uabTPhI HA 0CHOBE ONTOBOJIOKOHHBIX
audpakuMoHHbIX pemieTok bparra, pesonaropa
Dadpu-Ilepo.

HNHurepdepeHunonnbie GUIBTPbI HA TOHKHUX
mieHkax. IoasipuzaunoHubie GUIBTPBI HA KUAKUX

KpHCcTaJLIax.

)IuanelchuquKﬂe ONITUYECKHE BOJIHOBO/bI.

YacToTHAasi 3aBHCHMOCTD IOKA3aTeJIs MPeJTOMJICHUSA
AHJICKTPHUKA.

OCHOBEI MOCTPOCHHUS JIOKAJIbHBIX FI/I6pI/I,Z[HLIX OIITHKO-
KOaKCHaJIbHBIX CETEH KaOeIbHOIr0 TCICBUACHUA.

Ilepenaua cBera 1Mo ONTHYECKOMY BOJOKHY. THITBI H
XapaKTePUCTUKU ONTUYECKUX BOJOKOH. CTpyKTypa
BOJIOKOHHO-OIITHYECKOTO Kabes. CoeauHeHnne
ontuyeckux BojgokoH. [laccuBubie koMmnoneuTsl BOJIC.

Mertobl MOIYJIALIUA ONTUYECKOI Hecylen
(HenocpenCTBeHHas, BHEMIHASA). THIBI ONTHYECKUX
MOJyJISITOPOB - aKyCTOONTHYECKHE,
JNIEKTPOONITHUECKHE. OnTHueckue BOJIHOBBIE
KOHBEPTOPBl. TUNBl WM  OPUHIMUIBL  MOCTPOCHHSA
BOJIHOBBIX KOHBEPTOPOB. OnTOo’NEKTPOHHEIE
KOHBEPTOPBI, KOHBEPTOPHI HAa OCHOBE ONTHYECKOU

MEPEKPECTHON MOJYJSAIMH, KOHBEPTOPHI HA OCHOBE
s dexTa YeTHIPEXBONHOBOTO cMmemeHus. Onrtuyeckue
YCHJIUTEIH.

CTpyKTypa ONTHYECKHUX MYJIBTUIIEKCOPOB TIEPBOTO U
BTOpOro MokojJeHuid. ONTHUYeCKne TEXHOJOTUU BBOJA-
BBIBOJIA HECYIIMX. OcHOBHBIE TpeboBaHusI,
TpeabsBIseMble K QHIbTpaM BBOJA-BBIBOJA.

OunbTpEI Ha OCHOBE OTITOBOJIOKOHHBIX
mudpaxkunonHeIX pemretok bparra, pesonaropa ®adpu-
[epo.

WnatepdepeHnonable GUIBTPHI Ha TOHKHX IUIEHKAX.
[MonspuzanuoHHbIe QUIBTPHI HA KUAKUX KPHUCTAJUIAX.

IInanapHslii JIUJIEKTPUYECKUI BOJIHOBOJI.
Hampasnsgemble BOJHBIL. J{MCIIEPCHOHHOE ypaBHEHUE
IJIAHAPHOT'O BOJIHOBOAA.

JIuHeNHBIN 1 KBaJPaTUUHBINA JIEKTPOONTHYECKHE
s¢dexrtsl. Hennnelino-ontuueckue 3¢hexTs! B
0e3rpaHUYHOM AMAJIEKTPHKE. Y CIOBHS IPOSIBICHHS




Henuneiino-onTuyeckue 3ppekThbl B BOJTOKOHHBIX
CBETOBO/IaX, 3J1eMEeHThI H YCTPOHCTBA € UX
HCI0JIb30BaAHHEM

HEJTMHEHHO-ONTHYECKUX CBOMCTB AUIICKTPHUECKUX
cpen.

D¢ PexTsr KOMOMHAIIMOHHOTO M BEIHYKICHHOTO
KOMOWHAIIMOHHOTO pacCesiHUsl B BOJIOKOHHBIX
ceeroBosiax. BKP naszepsl u ycunurenu, OCHOBHBIE
CXEeMBI ¥ 00JIaCTH IPUMEHEHHS.

OcHoBHBIE TIPUHLIUTIBL MOCTPOCHHMS
MOHHUTOPHHI'a BOJIOKOHHO-ONTHYECKUX CETEH.

CHCTCMBI

PykoBomuTens HanpaBaeHUs
03.04.02 «Pusuka»

O.T. Jloza




