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JAucuuniauubl (Moayan) uzydawrtces B pamkax ocsoeHusi QI BO no nanpasiennio 03.03.02 «®usuka»

HaumeHnoBanmne TUCIHUILINHDI

Pdusnueckass KUHETHKA

O0BbEM TUCHUILIMHBI,
3E/ak.u,

3 3E (108 yaca)

Kp

aTKoe Cco/ieprKaHue IMCUUIITHHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeioB (TeM) AMCHHUIIAHBI:

OcHoBBI pu3NKH
CTOJIKHOBHUTEJIbHBIX
NPOLeCCOB B ra30BOM
paspse

Apeii¢p n nudppys3us
3apssKeHHBIX YaCTHUI IJ1a3Mbl

Oopa3oBanue u rudesib
3apsisKeHHBbIX YACTHIL

DddexTrBHOE ceueHme B3auMoieicTBUs YacTull. CpemHsis
JUTMHA CBOOOHOTO Mpo0era YacTUIl U 4acTOTa CTOJTKHOBEHUH.
Yrupyrue u Heyrpyrue CTOJIKHOBEHUS.

JuddepenunanbHoe cedeHne U YIII0BOE paccessHue YacTull.
TpancriopTHOE cedeHre U oTeps KOJINYECTBA IBIKEHUS TPU
CTOJIKHOBCHUSX.

[TonmapHu3allnOHHOE CEUYEHHUE B3aUMOJICHCTBUS HOHOB C
HEHUTPaTbHBIMU YaCTHUIIAMHU.

B3anmonencTBue HOHOB € JUITOJIBHBIMHA MOJIEKYJIaMHU.
Pe3onancHas nepesapsiaka.

KynoHoBckHe CTONKHOBEHUS 3apsKEHHBIX YaCTHIL.

OOMeH 3Hepruei u penakcanus YHEPTu MPH CTOJIKHOBEHUU
YACTHII.

Heymnpyrue cTONKHOBEHUS 3JIEKTPOHOB C aTOMaMH U
MoJIeKyaMu. THUITBI HOHU3AIMH YacTull. [{ucconmarms
MOJIEKYIT.

Ckopoctb apetiha 2IeKTpOHOB.

[Mpuniun noxoous.

[TpoBOAMMOCTS HOHM30BAHHOTO Ta3a.

PaboTa 31eKTprUuecKoro moJis.

Juddy3nonnsrit notok. CooTHOMIEHNE DUHINITEHHA.
ITpononbHas u nonepeunas 1upy3us JMEKTPOHOB U HOHOB B
AIIEKTPUYECKOM TOJIE.

CBoboaHas 1 ambumnossspHas U y3uu.

Jlpeiid 31eKTPOHOB B CKPEIICHHBIX JEKTPUUIECKOM H
MarHUTHOM TOJISIX.

[IpoTekaHue 3NIEKTPUYECKOTO TOKA B TUIa3Me B MPUCYTCTBUU
I'PaJMEHTOB IUIOTHOCTH 3apPsHKEHHBIX YacTHII.

Poxxnenue u rubens 3apsKeHHBIX YaCTHUIL B IJIa3Me.
WNonuzarus 31eKTpOHHBIM yJIapOM.

DUTOUOHU3ALIHS.

Wonuzanus npu CTOJIKHOBEHUHU BO30YKIEHHOTO aTroMa C
aTOMOM WJIM MOJIEKYJIOM.

PexoMOMHAIIMOHHBIE MTPOIIECCHI B TA30BOM paspsie.
doTopekoMOHHAIHSI.

PekoMOuHaIs B TPOMHBIX CTOJIKHOBEHUSIX.

Y napHO-peKOMOMHAIIMOHHAS PEKOMOMHAIIHS

C y4acCTHUEM aTOMOB.

JIM3MeKTpOHHAs peKOMOWHAIIHSL.

JlucconnaTuBHas peKOMOWHAITHS.

[Ipununanue MeKTPOHOB K aTOMaM U MOJIEKYJIaM.
OcB000XkIeHNE DIIEKTPOHOB U3 OTPHUIIATEIBHBIX TOHOB. MOH-

MOHHAs! PEKOMOWHAIIHSL




Tepmoannamuyeckune u
TPAHCIOPTHHIE CBOHCTBA
PAaBHOBECHOM IJIa3Mbl

XUMHUYECKUN U MOHU3ALMOHHBIN COCTAB IUIA3MBI.
TepmoaunamMuyeckue QyHKINH.

DNEeKTPONPOBOIHOCTb.

TennonpoBoAHOCTH, TEMIIEPATYPAIIPOBOAHOCTD U «IUDDy3usi»

TCI1J1a.

PeakTuBHas TEIIONPOBOIHOCTD.
DNEeKTpOHHAas TEMIONPOBOIHOCTD.
[ToreHnman noToka Teruia.
Juddys3us u BI3KOCTS.

HaumeHnoBanmne TUCIHUILINHDI

AJITOPUTMBI H SI3bIKM IPOrPAMMHMPOBAHHUS

O0béM qucouiminnbl, 3E/ak.u

3 3E (108 uac.)

Kparkoe coae

JKaHUE TUCIUIIJIMHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILVINHBI:

1. BBegenue B aropuTMu3aluio u 1.

IPOrpaMMHUPOBAHUE

CuHTaKcHMC M CEMaHTHKa BBICOKOYPOBHEBBIX
S3BIKOB IPOTPaMMHUPOBAHUS: angasur,
UACHTU(PUKATOPBI, KOHCTAHTHI, IEPEMEHHbIE,
OCHOBHBIC  CTaHJApPTHBIE THIIBI  JAaHHBIX,
BBIpQXKCHHUS,  ONEpalid  HajJ  JaHHBIMH,
OPUOPUTETHI U TIOPAJOK  BBIMOJIHEHUS
ornepauui, pyHKIHH.

2. Omnepatopsl. [TonsiTrst 0 mpocTeHmux crocodax
BBOJIa-BbIBOJIA, O (hailyiax.
3. Ilpou3BoaHble THUNBI JaHHBIX: MAacCHBBI,
CTPOKH, CTPYKTYPBI. VYkazarenu, ux
Ha3HAuY€HWE, OIepalMd HaJl yKa3aTeJsMH.
VYkaszaTenu 1 MaCCHUBBI.
2. CTpyKTYpHBI MOAX01 K 1. Hcnonp3oBaHWE THUIIOBBIX AJITOPUTMOB JJis
IIPOrpaMMHUPOBAHHIO pELIEHNS BBIYMCIUTENBHBIX 3aau.
2. Meroasl COpPTUpPOBKM JaHHBIX. PemieHue
anreOpanvyeckux ypaBHEHHI.
3. PemieHne cucTeMbl JIMHEHHBIX YPABHEHU.

3. OOBEKTHO-OPUEHTUPOBAHHBIN MOAXOT K | 1.

IPOrPaMMUPOBAHUIO

Knaccel n 00bekThI kitacca. [IpaBuia nocrymna k
KOMIIOHEHTaM KJacca.

Ileperpyska omnepanuin JUIsL KJ1acca.
Jlpy*XecTBEHHBIE KIacChl U (hyHKLIUH.

Pemenne 3amau  BEKTOpHOW  anreOpbl ¢
HCIIOJb30BAHUEM  KJIACCOB  «BEKTOP» U
«MaTpuLay.




HaumeHnoBanmne TUCIHUILINHDI

DJIEKTPOANHAMHKA

0O0béM qucouiinnel, 3E/ak.u

7 3E (252 yaca)

Kpatkoe

COACPNKAHUEC TUCHUITTHHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

YpaBHeHnuss MakcBe/l1a B BaKyyme
KaK CJIeICTBHE ONBITHLIX (hpaKTOB

VYpaBHeHHss MakcBemia B BakyyMe Kak CIEACTBUE
OIIBITHBIX (dakToB. Bexkrop ANEKTPUYECKON
noJisspu3anuu. [IoTHOCTH CBSI3aHHBIX 3apsA0B. Bekrop
HAaMarHW4eHHOCTH. I[DIOTHOCTH TOKA HaMarHUYECHUS.
VYpaBHeHuss Makcsemia B cpene. I'paHudHbIe yCIIOBHUS.
Cunel, pelcTBylOIlME Ha 3apsAgsl M TOKA B
JIEKTPOMArHUTHOM I10JI€. DHEPrUs AIEKTPOMATHUTHOTO
OJIsl.

JIEKTPOCTATHKA

IToTeHnMan 3JIE€KTPOCTAaTUYECKOTO IOJIA, CO34aBaEMOI0
3aJaHHBIM paclpeeICHHEM 3apsa0oB. MylIbTUIIONBHOE
pasiioxkeHue NIEKTPOCTATUYECKOTO MOTEHIIMANA.
[Torenuman nBoKHOro 3yekTpuyeckoro ciuos. Ilone
CBSI3aHHBIX 3aps/iOB. DHEPrusi CUCTEMBbI 3apsLKEHHBIX
MPOBOJHUKOB. [loreHumaneHple U E€MKOCTHBIE
ko3 uureHTsl. Cuitbl, IeHCTBYIOIINE HA TPOBOIHUKH U
JIMAJIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.

MaraurocraTuka

MarunurtHoe rnoJie, cO3/7aBacMo¢e 3aJIaHHBIM
pacrpeneneHueM TOKOB. MAarHMTHOE MYJbTHUIIOJIBHOE
pasznoxenue. Ilone MOCTOSIHHBIX MarHuToB. Teopema
SKBUBAJIEHTHOCTH AmMrepa. MarHutHele CBOHCTBa
CBEpPXIPOBOJHUKOB.  DJHEPrHsi MarHUTHOTO  MOJIS
MOCTOSIHHBIX TOKOB. WHIyKTHBHBIE KOA(D(OUIIUEHTHI.
Cunbl, JAEWUCTBYIOIIME HAa  CBEPXIPOBOJHUKH U
MarHeTUKH B MOCTOSIHHOM MarHUTHOM TIOJI€.

CrannoHapHBbIi 3JIeKTPHYECKUH
TOK

[lone UMIMHAPUYECKOTO IMPOBOJHUKA C IOCTOSHHBIM
TokoM. Mogens Jlpyae OMHYECKOrO CONPOTHBICHHUS
IIPOBOJHUKOB.

IlepeMeHHOE 21EKTPOMATHUTHOE
noJje

[1nockue 3nexkTpoMarHuTHbIE BOTHBL. OTpaxkeHUe U
MPETOMIIEHHUE JIEKTPOMArHUTHBIX BOJIH Ha MJIOCKOU
rpaHuIle pa3zesia IBYyX Cpell. 3ana3/IbIBalolIne
ANEKTPOMAarHUTHbIE NOTEHUHAIIBL. [lomns
ANIEKTPUYECKOTO ¥ MAarHUTHOTO BUOpaTopoB ['epia.
MynbTUIIONBHOE PA3I0KEHUE 3aMa3/IbIBAKOLINX
MoTeHIManoB. M3nyyenue nuHeitHoM aHTeHHbL. [lone
MPOU3BOJIBHO ABHKYILETOCS IEKTPUUYECKOTO 3apsiia.
Cuna peakuuu uznydenus. Paccesnue
AJIEKTPOMATrHUTHBIX BOJIH CBOOOJHBIMU 3apsIaMHU.

KBa3HCTaIII/IOHaprIe TOKH H IIOJIA

YpaBHeHuss MakcBeiia B KBa3UCTallMIOHAPHOM
npubimxennn. KBazucrannoHapHble TOKU B TMHEHHBIX
Lensax. DiIeKkTpoMexanndeckas aHajgorus. CKuH -
saddekr. nunnsie nuann. [IpubnuxkeHrne MarHUTHON
ruApoAnHaMuKy. BonHbl AnbBeeHa.

DJIEKTPOHHAS TEOPHUS CpeJl

VpaBHenus Makcsemnna - JIopeHna u
MaKpOCKONHMYECKHE ypaBHEeHUs1 MakcBeia.
DNEKTpPOHHAs TEOPUS AUAIEKTPUKOB B MOCTOSIHHOM
IEKTPUYECKOM I10J1€. DIEKTPOHHAs TEOPUS
HamarHu4eHus (craboMarauTHbie cpenbl). Teopus
beppomaraerusma no Beiiccy. DnekrpoHHas Teopus
JMCIIEPCUH U NOTJIONIEHUS AIEKTPOMATrHUTHBIX BOJIH.




N3nyuenue BaBunosa - YepeHkoBa. DJIEKTpOHHAS
Teopus ontrueckoro apdexra Keppa. DnexrpoHHas
TEOpUSI MArHUTHOTO BPAIlEHUs MJIOCKOCTH
noJisipuzanuu ceera (3¢ pexra Dapanes).

HpHHIIHl'I OTHOCHUTCJIBbHOCTH

CkopocTh pacnpocTpaHEHUs1 B3aUMOICUCTBUH.
Nureppan. CobctBennoe Bpems. [IpeobpazoBanue
Jlopenua, ero ciaenctBusa. OTHOCUTENBHOCTh
oJTHOBpeMeHHOCTH. [IpeoOpazoBaHme CKOPOCTH.
UYeTblpexmepHbIe BEKTOPBL. YeTbIpexmepHas CKOPOCTb.

PeiTUBHCTCKAA MEXaHUKA U
JABUKEHHe 3apsi/ia B
3JIEKTPOMATHUTHOM MOJIe

[IpyHIMT HaMMEHBIIETO AEHCTBUSA. DHEPrus U UMITYJIbC
yacTulbl. MIHBapuaHTHas Macca. DJI€MEHTapHbIE
YaCTHULbl B TEOPUU OTHOCUTEILHOCTH. UeThIpeXMEPHBIN
MIOTEHIMAJ MOJIs. Y PaBHEHUs JBUKECHHUS 3apsiaa BO
BHEIIIHEM 3JICKTPOMarHUTHOM rmoJie. KanubpoBounas
MHBApUAHTHOCTB. [I0CTOSTHHOE 3IIEKTPOMArHUTHOE
nosie. TeH30p EKTPOMATHUTHOTO ITOJIA.
[IpeobpazoBanue Jlopenua s nons. HBapuaHThl
OJIsl.

YpaBHeHUA 3J1eKTPOMArHUTHOI'O
10JIS B KOBAPUAHTHOM (popMe

IlepBas mapa ypaBHeHU MakcBeia B BaKkyyMe.
JelicTBue 1Sl 31EKTPOMArHUTHOTO TTOJIS.
UYeTblpexMepHbIN BEKTOP TOKA. Y paBHEHUE
HEIpepsIBHOCTU. BTOpas napa ypasHeHuii Makcsesuia.
[110THOCTB SHEPrUM U INIOTHOCTH IIOTOKA SHEPTUM.
Ten3op 3HEpruu - UMIyJIbCa MIEKTPOMATHUTHOIO MOJIS.
KoBapuanTtHas ¢opma ypaBHeHHi MakcBena B cpefe.

HaumeHnoBanmne TUCIUILINHDI

JAud¢epennuaibubie ypaBHEHUS

O0béMm qucouiuinnbl, 3E/ak.u

4 3E (144 4yaca)

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem) aucuuiiinabl | KpaTkoe cogep:kanmne pasaesioB (TeM)

AUCHUIIJIMHBI

BBenenue

Ponmey muddepeHnmanbHbBIX  ypaBHEHHH B HM3y4YeHUH
ABNCHUH Tpuponsl. IlpuMepbl MeXaHWYEeCKMX U
(u3NIecKX 3a1a4, MPUBOIAIINX K JuddepeHnansHbpIM
ypaBHeHUsIM. OCHOBHBIE MOHATHS W KiIaccHpHUKaLUsI
mddepeHInaIbHBIX ypaBHEHUH.

YpaBHeHHs IepBOro NOPSIAKA,

pa3peniéHHbIe OTHOCUTEILHO MPOU3BOAHON | M30KIMH.JMIHTErpupyemMble TUIBI YpaBHEHHUH MEpBOro

FeOMe’I‘pI/I‘-IeCKaH HUHTCpHIpCTAl . MCTOI[
nopgaaka. ypaBHeHI/IH (¢ Ppa3aciIArOInMHUCH
NEPEMCHHBIMU. OZ[HOpOI[HLIe YpaBHCHUMA nu

NpUBOAsIIKecs K HUM. JIuHelHble ypaBHEHHS MEPBOTO
nopsnaka. Meron BapualMM IMOCTOSHHOM. YpaBHEHHS
bepuynnmn u  Pukkarn. VYpaBHeHHS B IOJHBIX
middepennmanax. VHTErpUpyOmMii MHOXUTENL |
METOBI €70 HAXOXKICHUS.

CyuiecTBoBaHMe U €IUHCTBEHHOCTH
peuieHust

Omnpenenenne MeTpudeckoro mnpocrpaHcrsa. IlpuHiun
CKaThIX OToOpaxkeHWil. Teopema o CyIIecTBOBaHHH H
€IMHCTBEHHOCTH pEIIEeHUs Ha4yalbHOH 3aauM.

JAuddepenunanbHble ypaBHEeHUS IEPBOTO Oco0ble pemieHuss ©W  METOABI WX  HAXOXKIICHHS.
NOpsiJKa, He pa3pelleHHbIe OTHOCUTEILHO Orubaromasi ceMelicTBA KPHBBIX M METOABI &
NPOU3BOAHOMI HaxoxaeHus. Orubaromas, Kak 0co0oe pelieHue.

VYpasnenusa Knepo n Jlarpanxa.




OO0mas Teopus JMHEHHBIX CHCTEM €

nepeMeHHbIMH K03 dHuIueHTaMu

JInnelHbIE OHOPOAHBIE CUCTEMBI C IEPEMEHHBIMU
koo punmentamu. yHgamMeHTanbHas CUCTEMA
pemenuii. /lerepmunant BpoHckoro.
dynpaMeHTanbHas MaTpula pemenuii. opmyna
JInyBunnst. Meron Bapuanyiyl NOCTOSIHHBIX JUIS

JInneitnbie nuddepeHnuanbHbIE
YPABHEHUS BBICIIHUX MOPAIKOB C
nepeMeHHbIMH K03 dHuIiueHTaMu

Jluneitnoe nuddepeHnnanbHoe ypaBHEHHE 1-20
nopsaka. @opmyna Octporpanckoro-JInysusida. Meron
BapHaly NOCTOSHHBIX. [loHMXKeHne nopsika
JMHEeHHoro g depeHunatbHOr0 YpaBHEHHS.

JInHeliHBIEe CHCTEMBI ¢ TOCTOIHHBIMH

K03 puneHTAMH

Jluneitnbie cuctemsl aAuddepeHInanbHBIX YpaBHEHUH C
MOCTOSHHBIMH KO3 punmenTamu. JInHelHbIe
muddepeHaNbHBIE YPAaBHEHHUS N-TO TOPSIKA C
MOCTOSHHBIMH KO3 pHULIeHTaMH. YpaBHEHUE Diepa.

Kpaesble 3a1auu

[ousTre kKpaeBoit 3amaun. CyliecTBOBaHUE U
€IMUHCTBEHHOCTh PYHKIMK ['pruHa KpaeBoii 3a1a4m.
[pencrasieHne pemeHns KPaeBoi 3a1a4H ¢ ITIOMOIIBEO
¢yukun ['puna.

Y CcTOMYNBOCTD ABMKEHHS

YcroitunBocts peuienus. Meroa ¢yukuuit JismyHosa.
Teopema o HeycTroiunBocTH. [ToBeneHnEe TpaeKTOpUi B
OKpECTHOCTH TOYKH NOKos. MiccnenoBanue Ha
YCTOWYIHMBOCTS IO TIEpBOMY IpuOImkeHuro. [TpuzHak
I'ypeura. CBoOOAHBIE U BEIHYKACHHBIE KOJICOAHUS
MaTepHalbHON TOYKU. Pe3oHaHC.

JInneiinbie nudpepeHnnanbHbIC YPABHEHHS B
YaCTHBIX POU3BOJHBIX NIEPBOI0 NMOPSAKA

Jlunelinbie omHOpOAHBIC MU (dEepeHIINANTBHBIE YPaBHEHUS
B YAaCTHBIX MTPOU3BOAHBIX MEepBOro nopsiaka. Hauansnas
3anava. KBasuinHeliHoe ypaBHEHHUE.

HaumeHnoBanmne TUCIUILINHDI

Ontuka

O0BbEM TUCHUILIMHBI,
3E/ak.u

4 3E (144 yacoB)

Kp

aTKoe Cco/ieprKaHue TMCUUITHHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pazaeoB (TeM) AMCOUIIAHBI:

OcHoBHBIE CBOIiCTBA
3JIEKTPOMArHUTHBIX (3/M) BOJIH

Cucrema ypaBHeHui MakcBenna. OnekTpomaraetusM. Msmyuenue.
CoiicTa 3/M BonH. [lonepedHocTh 3/M BOIH. DHEpPrus, NepeHoCHMas
3/M BOJIHAMH

HNuaTepdepennuns BoJH

Korepentaocts. OcymiecTBieHNE KOTePEHTHBIX KOJEOaHNH.
BosmoxkHOCTH HaOMIOIeHNST HHTEP(EPEHIINH BOJTH.
WnTepdepenius BoiH OT NPOTHKEHHOT0 HCTOYHKKA. Jlokanu3anus
UHTEPPEPEHIIMOHHBIX MOJIOC U IBETA TOHKUX IUIEHOK.
WnTepdepomerpsl.

JAudpaknus cBera

Hudpakuus ceera no @penento. [punnun [roitrenca-dpenens.
3onHas miactuHKa. [Ipocreiimme nudpakunoHHbIe TPOOIEMBI.
OcCHOBHBIE MOJOKEHUS TeOMETpHUEcKor onTHKH. udpakuus cBera
Opaynrodepa. BausiHue mupHHbI Mean Ha TUPPaKITHOHHYIO
KapTuHy. J{ndpakuus cBera oT NpsIMOYTrOJIbHOTO U KPYTJIOoro
orBepcTuid. HaknonHoe nagenue myueil Ha pemerky. @a3oBbie
pewerkd. OCHOBHBIE CBOMCTBA CHEKTPAIBHBIX MPUOOPOB.
Hucnepcus cnekrpanpHoro anmnapara. ®opmyna Jlays. Yenaosue

I'eomeTpuyeckas (JiyueBasi)
ONTHKA

OCHOBHBIE MTOJIOKEHUS TEOMETPUUECKON ONTHUKU. Y paBHEHUE
Olikonana. BeiBog ®opMyiel TOHKOH JIMH3BL. LleHTprpoBaHHas
onrtuyeckas cucteMa. ONTHYECKUE MHCTPYMEHTBI, MX TOTPEIIHOCTH
U paspemiaroniasi CiocOOHOCTb.




PacnipocTpanenne cBera yepes

TPAHHULY ABYX Cpes

OtpakeHre 1 mpeaoMIICHHE 3/M BOJIH Ha TPaHUIIE JBYX
maekTpukoB. @opmyinsl Openens. [lonHoe BHyTpeHHee
orpaxxenue. [lonsgpuzanus ceera.

OCHOBBI MOJIEKYJIAPHOI
ONTUKH

Hucnepcus u abcopOuus cBeta. PaccessHue cBera. Bpamienue
IockocTy nossipuzauu. Jpdext Dapanes. SApnenus 3eemana u
[lIrapka

OnTHKa aHU30TPONHBIX CpeJ

OCHOBEI KPpHUCTAJIJIOOIITHKH. I/ICKYCCTBCHHaSI AHU30TPOITHA.

JeiictBus cBera.

doroaddext. OcHOBHI KBaHTOBOI Teopun (horordpdexra. Komnron-
a¢dexr. JlaBnenus ceera. XUMUYECKHE JCHCTBUS CBETA.

TenJioBoe u3nyyeHue

TennoBoe n3nyuenne u npasuio [peso. 3akon Kupxroda.
AbcomoTHO uepHoe Teno. 3akonbl Credana-bonbimana, Buna u
¢dopmyna [Inanka.

CkopocThb cBeTa

Ckopocth cBera. CriocoObl u3MepeHus. ['pynmnoBasi CKOpocTh
SBnenne Jlomepa B akycTuKe U onTuke. OCHOBBI ONTHKH
IBIDKYIIMXCS cpell. OnTHYecKrue KBaHTOBBIE IeHEPAaTOPHI

HaumeHnoBanmne TUCIUILINHDI

PanmnosjiekTpoHuKa

O0BbEM TUCHUILIMHBI,
3E/ak.u

3 3E (108 gacos)

Kpatkoe conep:xanue THCHMILINHBI

Ha3Banue pa3nenoB
(TeM) IMCUMTJIMHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

CurHajsl 1 UX CBOHCTBA

Omnpenencaus. Kinaccubukamus CHrHAJIOB: BUACOCUTHAIIBI U
paIuOCUTHAJIBI, IETEPMUHUPOBAHHBIC M CITy4aliHbIe, HETPEPhIBHBIC U
JIMCKPETHBIE, TEPHOANIECKHIE U HEMEPUOINYECKHES, TAPMOHUYECKHU
curHaibl. KommekcHpie aMnTyIbl. CBOMCTBA CUTHAJIOB.
DHepreTUYecKue XapaKTepUCTUKN CUTHAJIOB - SHEPTHS U MOIIIHOCTb.
MrHoBeHHas U CpeaHsis MOITHOCTh. PU3UYECKUNA CMBIC]T aKTUBHOM U
peakTuBHOM MoltHOCTH. KommuiekcHas MomHocTh. [lojiHas MOIIIHOCTS.
ITonstne o  cmekrpe  curHaiga.  IlepwomuWueckue  CHUTHAJBL.
Tpuronomerpudeckas U KoMiuiekcHas ¢opma psga Pypee. IIpumepsl.
Henepuonuueckue curnanel. HUuterpan @ypre. [Ipumepsl. DyHkums
Hupaka (5-pynkius). @Dyakmus XeBucaiia (SIMHUYHBIA CKayoK).
OcHoBHEIE CBO¥CTBa MpeodpazoBanHus DPypoe.




JInHelnbIe
PATHOTEXHHYECKHE IEIH C
coCpea0TOYEeHHBIMH
napamMeTpamu

Pagrocuraanpel. AMIITATYIHO-MOAYIUPOBAHHBIC CUTHAIIBI (AM-
CUTHAJIBI) K UX CIEKTPHI IPH MOAYJISIIUU TAPMOHUYECKIM KOJICOaHUEM,
HETapMOHUYCCKUM MEPHOIUUCCKUM KOJICOAHHEM U HEEPHOIUICCKUM
konebanueM. BektopHas quarpamma AM-curaana. Pasnmuune ciekTpos
BHUJICOCUTHAJIOB M PaJIMOCUTHAJIOB.

Pagurocuraain npu yrioBoid Mogy/Isaiuu - yactotHoi (UM) u da3zoBoi
(®M). CnekTp curHaja npy 4aCTOTHON Momysinuu. BekropHas
JuarpaMma.

Jluneitnsie nenu. Onpenenenue. Mx cBoiictBa. MaTemaTruueckoe
ONKMCaHUE KOJeOAHUH B TMHEHHBIX HeMaxX. JIMHeHHBII
YETBIPEXITONMIOCHUK, ero KO3 (DHITUSHT mepeaayn, aMIUTHTYIHO-
yacToTHAsA M (pa30-4acTOTHAS XapaKTePUCTUKH. [IpHHITUI CYITepPIO3HITTI
(«Hamoxkenus»). CreKTpalbHBIA METOJT aHATN3a JIMHCHHBIX LIeTei.
MeTton BpeMeHHOro HHTerpupoBanus (nurerpai Jroamens). Ilepexomuas
U UMIYJIbCHAS XapaKTePUCTHUKHU JUHEHHOM 11enu. CBS3b YaCTOTHBIX U
BPEMEHHBIX XapaKTEPUCTHK.

RC-nermu: qudpdepernmpyromas U HHTErPUPYIONIAs, UX CTAIHOHAPHBIC U
MEePEXOIHBIC XapaKTEPUCTHKH.

KonebarenpHblit KOHTYp. CBOOOAHEBIC M BEIHYKICHHBIC KOICOAHMS.
[TapamtenbHBIA 1 TTOCIEA0BATEIbHBIN KOJIeOaTENbHBIA KOHTYp. VX
napamerpsl (Ko UIUEHT 3aTyXaHus, TOOPOTHOCTh, pE30HAHCHAS
4acToTa U Jp.). AMIUIUTYTHO-9aCTOTHBIE U (Da30-4aCTOTHBIC
XapaKTEPUCTHUKH.

Ces3aHHBIC KoJIeOaTeNbHBIC KOHTYPBL. KoadduiuenT csa3u. YacToTel
CBSI3U. AMIUTMTYAHO-9aCTOTHBIC XapakTepHCTUKH. CBOOOIHBIC
KOJICOaHHS B CHCTEME CBSI3aHHBIX KOHTYPOB (OMTapMOHHUYCCKHIA PEKHM).
Kosddurment nepenaun. HacToTHBIC 2iIekTpudeckre GUIbTpeL. LlemHoe
COCIMHEHUE YCTBIPEXITOIIOCHUKOB. T-00pa3ubie 1 [1-00pa3HbIc 3BEHBL.
XapaKTepruCcTUUeCKOE CONMPOTUBIICHUE. AMIUIUTYTHO-4aCTOTHBIE
XapaKTePUCTUKH (PUITBTPOB HIKHUX YaCTOT, BEPXHHX YaCTOT,
3arpaguTeabHOrO U OJI0COBOTO.

ITorvIIDOBOIHNKOBHIE H
3JIEKTPOBAKYyMHbIE
npuodopHkI

[MomynpoBogauKOBEIE TPUOOPEI. CTPYKTYpa SHEPTETUUECKUX
YPOBHEHIUAIEKTPUKOB, MOTYITPOBOJHUKOB U METAJIOB HA OCHOBE
30HHOH Teopuu. [lomympoBoHUKH COOCTBEHHBIC U IPUMECHEIE (P-THUNA U
n-tuna). ['eHepanus u pekoMOWHAIINS HOCUTENEH 3apsiaa - SJIEKTPOHOB H
JIBIPOK. YPOBHHU SHEPruu. Y poBeHb DepMu.

p-n-niepexon. [lorennuaneHeni 6apbep. O0eTHEHHAS 001aCTh.
Bonbsramnepnas xapakrepuctuka. TemnepaTypHblil pexxum. bapbepHas u
muddy3nonHas eMkocTd. [lomympoBoHIUKOBEIH aroa. bumonspHbIi
Tpan3uctop. CTpyKTypHas cxeMma ¥ MPUHIUI padoThl. BxoaHbIe 1
BBIXOJHBIC XapakTepucTuku. Cucrema i-napamerpoB. CxeMbl
BKJIIOYCHHUSI. BUNIONSAPHBINA TPaH3UCTOP KaK 3JIEMEHT CXEMBbI
YCHIINTEIBHOr0 Kackaja ¢ oormmM smuTtTepoM (09).

[ToneBoti Tpanzucrop. [IpunIiwn pabotel. Poas p-n-mepexona B
VIOpaBJICHUH TOKOM MOJEBOTO TpaH3UCTOpa. BoapTaMmepHsie
XapaKTEPUCTUKHU. Y CUIIUTENb HAMIPSHKCHUST HA OCHOBE TOJIEBOTO
TPaH3UCTOPA.

[Tpubopsl Ha OCHOBE MOTYITPOBOTHIKOB: TEPMOPE3UCTOP, (HOTOPE3UCTOP,
(hoToanoa, CBETOAMO/, ONTPOH, MOTYITPOBOTHUKOBBIN JIa3ep U Jp.
DnexTpoBaKyyMHBIC IpuOopsl. Jlnon, Tpuon, Terpoa u nenro. [Tpuaiun
paboThl. PoNb MPOCTPaHCTBEHHOIO 3apsiia. Y IpaBlicHHe TOKOM aHO/a.
BonbTamnepHbie XxapakTepucTUKU U mapamerpsl. [Ipumep
YCUJIUTEIBHOTO KaCKaJla Ha AJIEKTPOBAKYYMHOM TPHO/IC.




YcujieHue CUTHAJIOB
(TUHeHHBbII peskuM)

[TpunIMI PabOTHI PE3UCTUBHOTO YCHIIUTEILHOTO KacKaia Ha
OHMIIOIIPHOM TPAH3UCTOPE 0 cXeMe ¢ O0IIMM SMHUTTEpoM (OD).
Koaddurment ycuneHus mo HanpsbkeHuto. Ero cBs3p ¢ mapamerpaMu
CXEMBI. AMIUTUTYIHASA U aMIUIMTYIHO-9aCTOTHAS XapaKTePUCTHKU
YCHIINTENSA. I paHUYHBIC YacTOTHI. JIMHCHHBIC U HETMHEHHBIC HCKAKEHUS
CUTHAJIa U UX IPUIHHEL

OOpaTHas cBsI3b B YCHIIMTENIEHOM Kackajie. Ko dumument ycuneHnus u
XapaKTEePHCTUKH YCUIUTEIS C TOJOKHUTEILHOW H OTPHIIATCIBLHOM
oOpaTHOM CBSI3bI0. BiusiHIEe 00paTHOM CBS3M Ha CTAOMIIBHOCTH PaOOTHI
ycrinuTens. IIpuMep cXeMbl YCHITUTENS ¢ «BHYTPEHHEH» OTPHIIATSIbHON
00paTHO# cBs3bI0. ['paHnuHbIe yacTOTHI. [Ipon3Benenue ko3dduirenta
YCUJICHHSI Ha TI0JIOCY YacTOT YCHITUTEIIS.

Pe3oHaHCHBIN YCHIIUTENb B IMHEHHOM pexxuMe (cxema ¢ OD Ha
ournonspHoM TpaH3zucrope). KoapuimenT ycuneHus u aMImmTyaHO-
YaCTOTHAs XapaKTePUCTUKA PE30HAHCHOTO YCHIIUTENs. BrusHue
Harpy3Kky Ha Ka4eCTBO YCUJICHHS CUTHAJA.

Heauneiinbie
Paano03J1eKTPOHHbIE e

Mertobl aHaIM3a HEMUHEHMHBIX LeTed. AMITPOKCUMAITUS XapaKTePUCTHK
HEJTHMHEHHBIX dJIeMeHTOB. Merop yriia orceuku. Koaddunuentsr A 1.
Bepra. Pezonancuslil ycunurens B HelnMHEHHOM pexume. Koaddunment
ycuneHus ¥ KO3 OUIMESHT TOJIE3HOT0 JCHCTBUS.

Bo3znelicTBre cyMMBI IByX TapMOHMUYECKUX CUTHAJIOB HA HEMMHEHHYIO
nenb. KoMOMHaIMOHHBIE YaCTOTHI KOJIEOaHMI TOKa HETMHEHHOTO
JJIEMEHTA.

AmmutynHas Mmoaysauus. [IpuMep cXeMbl aMITUTYIHOT'O MOJYJISITOpA.
CriekTpallbHBIN COCTaB KOJICOAHHI TOKA M BRIXOTHOT'O HAIIPSDKEHUS MPU
MOIYJISIIUN TAPMOHUYECCKHM KOJIeOaHUEM OJHOH YacTOTEL
[IpeoOpazoBanue yacToThl. CIEKTPAIBbHBIN COCTAaB KOJICOAHMI TOKA U
HanpsbKeHUs. 3epKanbHbIl kKaHal [IpeoOpa3oBaHue 4acTOTHI HA
rapMOHHKaX reTepoIuHa.

JleTeKTUpOBaHUE aMILIUTYIHO-MOIYINPOBAaHHBIX KOICOAHHMIA.
Hasnauenue u npuHIMNI paboTHl TMOTHOTO JeTekTopa. CrekTp
KOJIeOaHHUI TOKA IETEKTOpPa U BEIXOAHOT'O HAMIPSHKCHU.

I'eHepanus rapMOHHUYECKUX KoieOanui. ITpuMep cxeMbl
aBTOreHepaTopa. Y paBHEHUE KoieOaHu. Y CJI0BUE CaMOBO30YKICHUSI.
CrarnuoHapHbBIH peXUM KoJIeOaHuid aBToreHepaTopa. bamanc ammuryn u
Oamanc (a3. Msrkuii u xectkuii pexumsbl. KonebatenbpHbie
XapaKTEePUCTUKHU M JIMHUN 00OPaTHOM CBSI3H.

[IpuHumMn cyneprerepoIMHHOrO mpreMa curuaioB. biok-cxema
CYIEepreTepoAMHHOrO nmpueMHuka. CneKTpalbHbBIN COCTAB CUTHANA B
Kackajax OJOK- CXeMBI M Ha3HaUCHUE OCHOBHBIX KacCKaoB.
Ocy1ecTBIeHUE HACTPOUKH MIPUEMHUKA JUIsl IPUEMa CUTHAJIOB OT
Pa3HBIX TEPEAAIONINX CTAHLIUH.

HanmeHnoBanue nucuMIIMHbl | MogiekyasapHas gu3suka

O0BbEM TUCHUILIMHBI,
3E/ak.u

5 3E (180 uacos)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)

JUCHHUIINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCHHUIIAHBI:

BBenenue

[IpeaMer MonekyasapHoOil hu3nku. Pa3BuTHE MPEACTABICHHI O
TEIJIOBBIX Tporieccax. Ousnueckre BETUIUHBI )1 OTIMCAHUS
TEIJIOBBIX MTPOIIECCOB M METOABI UX U3MepeHus. EnuHuIb!
M3MEpPEHUS TEPMOJUHAMUYECKUX TaPaMETPOB.




HneaanHble ra3nl

OMIUPUYECKUE 3aKOHBI UCabHBIX ra30B. Yucio ABoraapo u
MousgpHas macca. Y paBHenue Knaneitpona-Menneneesa.
[Nocrostrras Bonbiimana., AOcomOTHAS IIKala TeMIlepaTyp. 3aKoH
JanbToHa JUIsl CMECH UJCAIbHBIX Ta30B.

MoJiekyJIsIpHO-KHHETHYECKasT
Teopust

OCHOBHOE YpaBHEHHE MOJICKYIIIPHO-KHHECTHIYCCKOU TEOPUHU
WJICANIbHBIX Ta30B. 3aKOH PaBHOMEPHOI'O PACIpECIeHHs SHEPTUH 110
cTerneHsaM cBoOoAbL. CBsA3b CpeAHEH KHHETHUECKON SHEPTHH
TEIUIOBOTO JIBUKCHUS MOJICKYJI ¢ a0COMIOTHON TeMITepaTypoi.
BpoyHoBCKO€E nBUXKEHHE.

IlepBoe Hayalo
TePMOAUHAMUKH

[ToHATHSA TEIIOTEI, BHYTPEHHEH YHEPTHH U PaOOTHI B
TepMoauHamuKe. [lepBoe Hayamo kak ogHa u3 (OpM 3aKOHA
coxpaHeHHMs sHepruu. KBasucraTudeckue TerI0BbIe MPOIIECCHI.
[louarue TemnoeMKocTH. Tena0eMKOCTb WilealIbHOTO Ta3a.

TenjioBble MPOLECCHI €
HACAJBbHBIM I'a30M

HpI/IMeHeHI/Ie IICpBOIro Havdajla TCPMOAMHAMUKHU K U30IIpoLeccaM C
nacaibHBIM I'a30M. ypaBHeHI/Ie HyaCCOHa JJIA a)_'[I/Ia6aTI/I‘-IeCKOF0
opornecca. 3BYKOBa$I BOJIHA B UCAJIbBHOM TI'a3e€. HOHI/ITI)OHI/I‘IGCKI/IIZ
aponecce. PaCH.II/IDeHI/Ie HACAJIBHOT'O I'a3a B BAKYYM.

CraTtucruueckue
pacnpeaejieHust

WneanbHbIi ra3 Bo BHeITHeM nojie. @opmyna bonbsiiMana.
BepoSTHOCTHBIN CMBICT (PYHKIIUH pacIpeAeICHUS MOIEKY 10
CKOpOCTSAM. TeopeMbl CIIOKEHHUS U YMHOKEHHUS BEPOSTHOCTEH.
VYcnosue HopMupoBKkH. Pacnipenenenne Makcsemna. Cpegnsis
apuMeTHUeCcKas, CpeaHss KBaApaTHIHAs U HAaUBEPOsSTHENIIIAS
CKOPOCTH. DKCIIEpUMEHTAIbHBIC MMOATBEPKACHUS paclpeeicHus
Makcgemna. Atmocdepsr mnaner. Pacnpenenenue Makcsernna-
BonsMmana.

CTOJIKHOBEHNS U ABJICHUA
nepeHoca

Cpennss amuHa cBOOOJHOr0 Mpodera MoJeKyl B rase.

Db dekTuBHOE ceueHne cTonkHoBeHUM. uddy3us
TEIJIONPOBOJHOCTD U BA3KOE TpeHue. HecTannonapHble sSIBIEHUS
nepenoca. [lepenoc B paspexxeHHbIX razax. dpdy3us u spdexr

Ir

Bropoe nayano
TePMOAUHAMUKH

TertoBbie MamHbI 1 TeopeMbl KapHo. OOpaTuMbIe M HEOOpATUMBIC
nporiecckl B TepmoanHaMmuike. HepaBenctro Knaysuyca.
TepMoanHaMHYECKOE OIpeeieHHu e SHTPONuU. Pazmmynbie
(hOopMyIHPOBKU BTOPOrO Hauajaa TepMoauHaMuku.HeoOpaTumeie
MIPOLIECCHI ¢ MaeaabHbIM ra3oM. [lapagoke ['m60ca. CTaTHCTHUICCKHIA
cMbIch sHTponuu. @opmyna bonbliMaHa. DHTponus Kak Mepa
Oecropsika

OcHOBHBIE IOHATUSA
CTaTHCTHYeCKOH (pu3nKu

OnykTyauuu GU3NYECKUX BEIUYMH B CHCTEMaX U3 OONBLIOTO YKhcia
gacTHI. MUKpPOCOCTOSHUSA U MakpococTOsIHUA. CTaTUCTUYECKUH BeC.
Cratuctrueckuii ancam6ib cucteM. CIMH U CTaTUCTUKA.
Pacnipenenenus ®@epmu-/upaka u bose- Olinmreiina. boze-
KOHJIEHCaT.

PeanbHEBIE ra3nl

Cuiibl B3aUMOJISHCTBHS MEXKy MOJIEKYJIaMH B peabHbIX ra3ax.
VYpaBuenue Ban- nep-Baanbca. DxcniepuMeHTaIbHbIE U30TEPMbI
peanbHOro raza. ®asoBble nepexo/ipl. Kputndeckas Todka.
Baytpennss sneprus peanabHoro raza. Oddekr Ixoynsa- Tomcona.
MeTtonpl CKUKESHUS ra30B.

BemecTBO mpu HU3KHX
TeMmepaTypax

Tperbe Havamo TepMOJUHAMUKH. TeMI0eMKOCTh M BHYTPEHHSS
SHEPrus BellecTBa BOIN3H aOCOMIOTHOrO HyIs. CBepXTEeKydecTh
skuakoro reaus. Oneitel Kanunpl. TepMoMexaHHUYECKU U
MexaHoTepMudecKkuii 3dekTrl. TeopHus CBEpXTEKYUECTH KHIKOTO
renus Jlangay. [onsiTie oTpunaTenbHON a0COTIOTHOM

CBoiicTBa :KUAKOCTEH

CKMMaeMOCTh U TEIIOBOE PACIIMPEHUE KUAKOCTEH. [[BrKeHnE
MOJIEKYT kuaAKocTd. Monens @penkens. SIBiaeHue epeHoca B
*Kuakoctsx. [loBepxHOCTHOE HATsKeHUE. PaBHOBecHE sKUAKOCTH Ha
rpanuiie 1Byx cpea. @opmyna Jlamnaca. Kanunnsapasie sBneHus.
['paBUTAIMIOHHO-KATUJUISIPHBIC BOJHEI.




CpoiicTBa TBepABIX TeJ

Kpucramnudeckre pemerku 1 CHMMETPUU B KpucTamie. Permerka
Bpage. JledekTsl KpuCTAIUTMUECKON PEIISTKY M UX BIUSHUC HA
yIOpyTHe CBOMCTBA TBEPABIX Tel. TemnoBoe pacumpeHue.
Knaccuueckas Teopus TEII0EMKOCTH TBEPABIX Tel. 3akoH [lroinoHra
u [Itu. KBanToBas Teopus TEI0EMKOCTH DWHIITEHHA. SIBIeHUS
MepeHoca B TBEPABIX TeNax.

®a3oBble MEPexXoaAbl

Hcnapenue xxuakocteil. CKpbITas TEII0Ta UCHapeHus. 3aBUCUMOCTD
YIPYT'OCTH HACBIIIEHHOI'O I1apa OT TeMIepaTyphl. JlaBneHue
HACBIIICHHOTO Mapa HaJ UCKPUBIICHHON MOBEPXHOCTHIO JKHIKOCTH.
Kunenue xxunkocteil. Ypapuenue Knanelipona-Knaysuyca.
®da3zoBbIe Mepexoapl mepBoro poaa. [lepexon B TBEPA0E COCTOSHUE.
JmarpamMmbl cocTOSTHUS U TpoliHas Todka. [lomumopdHbie

nepexoanbl. ®a3oBEIC MMepexoabl BTOPOro poaa.

HaumeHnoBanmne TUCIHUILINHDI

Pusocopus

O0bEM TUCIUILIMHBI,
3E/ak.u

3 3E (108 gacos)

Kp

aTKoe co/ieprKaHue TMCUNITHHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

dunocodus, ee npeamer u
MeCTO B KYJIbType

dunocodckre BONPOCH B )KU3HU COBPEMEHHOTO YEIOBEKA.
[Ipenmer ¢punocoduu. Punocodus kak popma TyXOBHOM
KynbTypbl. OCHOBHBIE XapaKTEPUCTHKH (HIO0COPCKOTO
3HaHus. OyHkuuu ¢punocopuu.

Hcropuyeckue TunbI
¢punocopun. Puiocodcekue
TPaAULIUM ¥ COBPEMEHHbIEe
AUCKYCCHH

BozuuknoBenue puminocopun @unocopus IpeBHETO MUpA.
CpennesexoBas punocodus. Punocodus XVII-XIX Bekos.
Cospemennas ¢unocodus. Tpaauun oTeyecTBEHHOM
¢mnocopun.

dusocodcekast OHTOIOTUSA

britre kak nmpobnema ¢punocoduu. MoHHCTHUECKUE U
TUTIOPAIMCTHYECKUE KOHLENIIMU ObITHs. MarepuanbHOe U
uaeanbHoe ObiTue. Criennguka 4eIoBe4ecKoro ObITHS.
[TpocTpaHCTBEHHO-BPEMEHHBIE XapAKTEPUCTUKU OBITHSL.
[TpoGnema Ku3HU, €€ KOHEYHOCTH U OECKOHEYHOCTH,
YHUKaJIbHOCTH 1 MHOXXECTBEHHOCTH BO BceneHHOM.

Wnes pa3sutus B punocoduu. beitie u cosnanue.
[Tpo6nema co3nanus B ¢puinocopun. 3HaHuE, CO3HAHNUE,
camoco3Hanue. [Ipupona mpleHus. 361K U MBILIIIEHUE.

Teopus no3Hanus

[To3nanue kak npeamer ¢punocopekoro ananuza. CyobekT u
00bexT no3Hanud. [lozHanue u TBopuecTBO. OCHOBHBIE (POPMBI
1 MeTobl no3Hanud. [Ipobiema uctunel B punocopun u
Hayke. MHOTOOOpasue (opM MO3HAHUS U THITBI

pauroHanbHOCTH. MlcTHHA, OLIEHKA, LIEHHOCTh. [1l03HaHue u




dunocohus 1 METO0JI0rUs @unocodus u Hayka. CTpyKTypa HAYYHOTO 3HAHMS.

HAYKHU [Tpo6nema 060cHOBaHUS HaydHOTO 3HaHU. Bepudukanus u
danscudpukanus. [Ipobnema nnaykiuu. Poct HaydHoro
3HaHUs U pobiema HaydHoro Meroaa. Cnenuduka
COLIMAIBHO-TYMaHUTApHOTO no3HaHus. [lo3utuBucrckue u
MOCTIIO3UTUBUCTCKUE KOHIEMIIUU B METOJI0JIOTHHI
Hayku.ParoHanbHble peKOHCTPYKLIMU UCTOPUN HAYKH.
Hay4Hble peBOJIOIUHN U CMEHA THIIOB PAI[MOHAIBHOCTH.
CB0060/1a HAYYHOTO MOUCKA U COLMANIbHAS OTBETCTBEHHOCTh

YYEHOTO.
ConunanbHas puiocodus u dunocodckoe NOHUMaHKUE 00IIECTBA U €r0 HCTOPHH.
¢punocodus ucropuu OO11ecTBO Kak cCaMOpa3BUBAIOILIASCS cUCTeMa. ['paxaaHckoe

o0rmiecTBo, HalMs U rocynapcTBo. KynpTypa u nuBmiIn3anus.
MHOTroBapHaHTHOCTh HCTOPUYECKOTO Pa3BUTHSL.
Heo0xoauMocCTh U co3HaTeNnbHast AeSITeIbHOCTD JIF0/ICH B
HCTOPHUYECKOM TIpoliecce. JIMHaMuKa u TUIOJIOTUs
UCTOPHUYECKOTO pa3BUTHsA. OOIIeCTBEHHO-TIOIUTHIECKUE
ujeanbl ¥ UX UCTOPUYECKas cyab0a (MapKCUCTCKas TEOpuUs
KJIacCOBOTO 00111ecTBa; «0TKphIToe 001mecTBo» K. Iomnmepa;
«cB0OOAHOE 001IecTBOY . Xaiieka; HeolmbepaabHast TEOPHs
riobanu3anun) Hacunue u Henacunue. VIcTouyHMKY 1
CyOBEKTHI HCTOpHUECKOTO Mporecca. OCHOBHBIE KOHIEIIUN
¢mnocopun ucropun.

dunocodekas anTponosorusi | Yenosek u Mup B coBpeMeHHO (unocopuu. [IpupoaHoe
(buonoruueckoe) u 0OIIECTBEHHOE (COIMATBHOE) B UEITOBEKE.
AHTpPOIIOCOIIMOTEHE3 U €r0 KOMIUIEKCHBIN XapakTep. CMBICT
KU3HU: CMEPTh U OeccMepTre. YenoBek, cB0001a, TBOPYECTBO.
UYenoBek B cUCTEME KOMMYHHMKALIMI: OT KIIACCUYECKOM 3TUKH K
ITHKE AUCKYpCa.

®uiocodckue npodieMbl [Ipo6nema npenMeTa U pealbHOCTH B MaTeMaTHKe. XapakTep
MATEeMATHKHU U €CTECTBEHHBIX | MATEMaTUYECKON JESITEIbHOCTH U IPUPOIa MATEMATUYECKOTO
HayK 3HaHus. [loHsATHE MaTeMaTH4YeCKOTrO JOKa3aTeIbCTBA.

[Tpo6nema HCTUHHOCTH MAaTEMaTHYECKOTO 3HAHUS.
3aKOHOMEPHOCTH Pa3BUTH MATEMAaTHYECKOTO 3HAHUSI.
OHnronoruyeckas CTpyKTypa (pU3N4eCcKOi pealbHOCTH.
dunocodcekre mpodIeMbl TEOPUU OTHOCUTEIEHOCTH U
KBaHTOBOH ¢u3uku. Puiocodckue mpoOieMpl HHTEPIPETALUN
XMMHUYECKON PeaIbHOCTH. MeCTO XUMHH B CUCTEME HayK.
Nneansl 1 HOPMBI UCCIEA0BAHUS B XMMUYECKON HayKe.
dunocodcekre mpodbIeMbl XUMUYECKOM IBOJTIOLUH.
XuMU4ecKue SBJICHUs KaK pyHaaMeHT ku3Hu. [Ipobnema
3aD0XKIEHUS JKUBOTQ U3 HEKUROTOQ

HaumeHoBaHHe IMCHUIINHBI du3uyeckas KyJbTypa

O0bém qucuumiannel, 3E/ak.u 2 3E (72 4aca)

Kpatkoe conep:xaHue THCHHILINHBI

HaszBanue pasznenos
Conepxxanue pasjiena (TeMbl)
JTUCIUTUTUHBI

Ayoumopmnuie 3anuamusn

MeTOAMKO-TIPAKTHICCKHIT Tema 1. CamOKOHTpOJIb 3aHMMAIOIUXCS  (PU3HUECKUMU
paszen YIPaKHEHUSMH U CLIOPTOM.




Tema 2. [Tokazarenu pu3nygeckoro pa3BUTUS

Tema 3. [lokazarenu GyHKIMOHATBHOTO COCTOSIHUSI.

Tema 4. [lokazarenu pu3nIecKoil MOATOTOBICHHOCTH
Tema 5. [Nokazarenu ¢usnyeckoit paboTocrnocodHoCTH
Tema 6. [Tokazarenu ncuxoPpu3NOIOrHYECKOTO COCTOSHUS

Tema 7. @usuueckas KyJbTypa B  IIPOU3BOJCTBEHHOU
NEeATeNbHOCTH OaKajaBpa U CIEeUAINCTA.

KoHTpomnbHbli pa3aen

TecTtupoBaHue TEOPETUYECKUX 3HAHUN
3aueTHoe 3a/laHne

Camocmoamenvuan paboma cmyoeHmos

Teopernueckuil pasaen

Tema 1. ®usnyeckas KyabTypa B OOIIEKYJIbTYPHOH H
npoheccuoHaTbHON OArOTOBKE CTY/IEHTOB.

Tema 2. CounanbHO-OHOJIOTHUECKUE OCHOBBI (PU3NUECKOM
KYJIBTYPHI.

Tema 3. OcHOBBI 310pOBOTO 00pa3a >KU3HU CTY/IEHTA.
dusnueckas KyiabTypa B 00€CIIeYeHUHN 37J0POBBSI.

Tema 4. Ilcuxodusnonornyeckre 0OCHOBBI Y4eOHOTO Tpy/a U
WHTEJUIEKTYaTbHOU nesTenbHoCTH. CpeacTBa GU3NIECKOi
KYJIBTYPBI B PETYIUPOBAHUN pabOTOCHOCOOHOCTH

Tema 5. [lenarornyeckrie OCHOBBI (PU3NUECKOTO BOCITUTAHUSI.
[TpodeccuonansHO-puKIagHast pU3nUecKas MoAroTOBKa
CTYZIEHTOB U (pu3MUecKasi KyJabTypa B MpohecCuOHATbHON
JEATeIbHOCTH OYAYIIEro CreluaiucTa.

Tema 6. OcHOBBI 0011IeH U crieUaTbHON (PU3NYECKOI
noarotoBku. CriopTUBHAS MOArOTOBKA. HIMBUAyaIbHBIN
BBIOOD BUIOB CIIOPTA MU CUCTEMBI (PU3UUECKUX YIPasKHEHHIH.

Tema 7. OCHOBBI METOIUKH CaMOCTOATEIBHBIX 3aHATUN
(bU3NIECKUMU YIPAKHEHUSIMHU.

Tema 8. CaMOKOHTpOJNb 3aHUMAIOIIUXCA  (PUBHMUYECKUMHU
YIPAKHEHUSIMHU U CIIOPTOM.

MeTroauKo-npakTU4eCKUun
pasnen

1. Metoaukun >(PQPEeKTUBHBIX © SKOHOMHYHBIX CIOCOOOB
OBJIQJICHUS )KU3HEHHOBAXHBIMU YMEHUSIMHU U HAaBBIKaAMHU.

2. Ilpocreiimme METOIUKH CaMOOLEHKH paboTOCIOCOOHOCTH,
YCTaJIOCTH, YTOMJIGHHUSI W TPUMEHEHHS CPEICTB (U3NYECKOI
KYJIBTYPBI AJIs1 UX HaIlPaBJICHHON KOPPEKLUHU.

3. Meronuka COCTaBJIE€HHUS WHIUBUAYAIBHBIX IPOTpamMM
(U3NYECKOTO CAMOBOCIIUTAHUSA W 3aHATHHA 0310POBHUTEIHHOM,
PEKpEaMOHHON U BOCCTAHOBUTEJILHOM HAIIPABJICHHOCTH.

4. OcHOBBI METOJIUKH CaMOMacCaxka.

5. Meroauka KOppErupyroei TiMHACTUKHY JUIs [1a3.

6. MeTtoauka COCTaBJIE€HHS U IPOBEIEHUS MPOCTEHIINX
CAMOCTOSITEJIBHBIX ~ 3aHATUH  (PU3HUECKUMH  YIPaKHEHUSIMH
TUTMEHUYECKON WIM TPEHUPOBOYHOM HAIPABICHHOCTH.

7. MeTosl OLIEHKU U KOPPEKLIMHA OCAHKU U TEJIOCIIOKEHUS.
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8. MeTo1bl CAaMOKOHTPOJISI COCTOSIHUS 370POBBS U (PU3HUECKOTO
pa3BUTHSL.

9. Metoapl CaMOKOHTPOJII 3a (YHKIIMOHAIBHBIM COCTOSIHUEM
OopraHusma.

10 MeTouka npoBeieHHs y4eOHO-TPEHUPOBOYHOTO 3aHATHSL.

11. ¢usnueckoit u
CTIIOPTUBHOM MOJrOTOBJICHHOCTH IO N30paHHOMY BUY CIIOPTA.

Meroasl CaMOOLICHKM — CIELUAJIbHOU
12. Mertonuka WHIMBUIYaJIbHOTO MOAXOAA M IPUMEHEHUs
CPEACTB Ul HalPaBICHHOTO Pa3BUTHUS OTIACIBHBIX (PU3HMUECKUX
KayecTB.

13. MeTtozp! peryaupoBaHus IICUXO3MOLIMOHAIBHOIO COCTOSHUS
Ha 3aHATUAX PU3MUECKUMH YIIPAKHEHUSIMH U CTIOPTOM.

14. CpencTBa 1 METOBI MBILLIEYHON PENIaKCALlUU B CIIOPTE.

15.

9JICMCHTOB

MCTO,Z[I/IKa CaMOCTOATCIBHOI'O OCBOCHHA OTACJIbHBIX

npodeccnoHaTbHO-TIPUKIaTHON ¢du3nueckoit
MOJITOTOBKH.

16. Meroauka NpoBEeAEHUS IPOU3BOJICTBEHHOW T'MMHACTUKH C

Y4ETOM 3a/IaHHBIX YCIOBUHU U XapakTepa TpyJa.

HaumeHnoBanmne TUCIUILINHDI

YpaBHeHUs1 MATEMATHUYECKON (PU3UKHU

O0bEM TUCIUILIMHBI,
3E/ak.u

4 3E (144 yaca)

Kp

aTKoe CcojieprKaHue T CUNIIITHHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOHUIIAHBI:

Knaccndgukanusa ypapHennii

BrIBO/T OCHOBHBIX YpaBHEHHUH Kypca MaTeMaTH4ecKoi (hU3UKH.
INocTaHOBKA HaYaNbHBIX U TPAHUYHBIX YCIOBHI A ypaBHEHUM
MaTeMaTnieckoil (pu3nku. BeiBoa ypaBHEHUs! TEIIIONPOBOIHOCTH.
[Nonepeunsie konebaHust HATPYKEHHOH CTPYHBI, MEMOpaHbl. BeiBox
ypaBHenus anam6epa. Kiraccudukarys TiHeWHBIX U KBa3WIMHEWHBIX
YpaBHEHHI BTOPOrO MOPSIKA.

Knaccudukanms kBa3nIMHEHHBIX ypaBHEHHI BTOPOTo MOPsI/IKa B TOUKE.
I'mnepOonnyecknii, mapaboIMYecKuil U JUTMIITHYECKUIN THITBI.

3agaua Komm 1y ypaBHeHUi u
CHCTEM YPABHEHH C YACTHBIMU
NPOU3BOAHBIMH IIPOU3BOJIBLHOI0
NopsiAKa. JJIeMeHTbl TCOPUH
00001eHHBIX (PyHKIMIT

3amaua Komm y1st cucreM ypaBHEHHH IIPOU3BOIBHOTO TIOPSIKA.
Onpenenenre HopManbHOH cucteMsl. Teopema KoBaneBckoit s
cHcTeMbl HopMasbHOro THa (0e3 mokaszarenbscTa). IIpumep k Teopeme
KoBaneckoii 6e3 yciioBus HopMansHOCTH. 3anada Ko ¢ HauaibHBIMU
JTAaHHBIMH Ha IIPOM3BOJILHOM THITEPIIOBEPXHOCTH. BO3MOXKHOCTE ee
cBesieHns K 3a1a4e Komm ¢ HaganbHBIMU TaHHBIMH Ha THITEPIIOCKOCTH.
XapaKTepUCTHKY M XapaKTePUCTUUECKUE HAITPABIICHUS IS
muddepeHnmansHOro ypaBHEHHS IPOU3BOJIBHOTO MOPSIKA.
OcobeHHOCTH MTOCTaHOBKH 3a1auy Ko ¢ JaHHBIMH Ha
XapaKTePUCTHKAX.

DJeMeHTHI TeOPUH 0000IIEHHBIX (YHKINH.

[Monsitne o6obmenno ¢pynkuu. Onpenenenue pyHKIHoHana Jupaka.
[IpocTpaHCcTBO OCHOBHBIX (DYHKIMH M MIPOCTPAHCTBO 0OOOIIIEHHBIX
¢ynxmii. OnpeneneHne MPoCTpaHcTBa 0000IIEHHbBIX (YHKINH
yMmepeHHOTOo pocta. [IpeodpazoBanne @ypre 000OIICHHBIX (YHKITHIA
MeuIeHHOro pocra. Ceptka ¢yHKumii n3 npocrpanctsa lllBapma u
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Pemenne ypaBHenuii
MaTeMATHYeCKOH (PM3MKHU METOA0M
®ypse. ( Paabl ®ypne n
npeodpazosanue Oypne)

3anava Komm 17151 ypaBHEHUS TEIIOMPOBOJHOCTH.

IIpuMeHeHne TeopeMsl 0 CBEPTKE K pelleHuto 3a1auu Komm ans ypaBHeHMs
TEIUIONPOBOAHOCTHU. Brruncnenue sapa Ilyaccona. CBolicTBa siipa
ITyaccona. Pemenue 3agaun Komm i1t ypaBHEHMs TEIUIONPOBOAHOCTH C
HENPEPHIBHOM OrpaHMYCHHON HaYambHOH pyHkImelt. 3amada Komm s
HEOJHOPOAHOr0 YpaBHEHHUs TemnonpoBogHocTH. [IpuHiun Jroamens.
ITpuHIMI MakcuMyMa AJIS pEIIeHNs YPaBHEHUS TEIIONPOBOJIHOCTH.
3anava Komm 17151 BOJTHOBOTO ypaBHEHHS B IPOCTPAHCTBAX PA3IMYHON
Pa3MepHOCTH.

BeBon popmynst Kupxroda ams penienus s penienus 3agagn Komm s
BOJIHOBOT'O YpaBHEHHUsI B IIpocTpaHcTBe. BeiBoa popmymnsl [Tyaccona ms
pemenus 3aaa4uu Koy 1y BOJIHOBOrO ypaBHEHHS Ha IJIOCKOCTU. MeTox
cnycka. @opmyna JJanambepa. Pemenne 3amaun Ko amst HeogHOPOIHOTO
BOJIHOBOT'O ypaBHeHHsI. DyHaaMeHTanbHoe petnenue (pyHkums ['pruHa)
3anauu Koy BOIHOBOrO ypaBHEHUS.

Meron ®@ypbe (pa3neneHne MmepeMeHHbIX) Ul ypaBHEHUH MaTeMaTHIecKoi
¢msukn (popmanbsHas cxema). [Ipumep obocHoBanust Merona Dypee.
Meron @ypbe A CMEUIaHHOW 3a/1a4y JJIs1 BOTHOBOI'O OAHOPOAHOTO
ypaBHeHus (popmanpHas cxema). Meron @ypbe Uil CMEIIaHHON 3aa4uu
JUIsl BOJITHOBOT'O HEOTHOPOIHOTO ypaBHeHHs (popManbHas cxema). Merox
®dypre 1151 cMeIaHHON 331241 JUTsl TapaOoINIecKoro ypaBHEHUsI
(popmanbHas cxema). Meron @ypre [T CMEIIAHHON 3a1a4d IS
IUIMNTHYECKOr0 YpaBHEeHUs ((hopMaibHas cxema).

Ob6ocnoBanue Merona Oypbe i1 CMEIaHHOMN 3a/1a4H IS OAHOPOIHOTO
BOJIHOBOT'O YPaBHEHUSI C OJJHOPOAHBIMU I'PAaHUYHBIMU YCIIOBUSAMU.

DIMnTHYecKHe YpaBHEHUs.
Teopus noreHuunana. OCHOBHbIE
(pyHk1HMOHANBbHBIE IPOCTPAHCTBA

OyHKIMOHAIBHBIE IPOCTPAHCTBA. JIMHEIHbIE OnepaTOpkI B
0OECKOHEYHOMEPHBIX IPOCTPAHCTBAX.

JIunelinble onepaTopsl B IPOCTPAHCTBE KBAIPATUYHO UHTETPUPYEMBIX
¢GyHKIMHA. DpMHUTOBEI ortepaTopsl. JInHelHbIe ypaBHeHUs. VIHTErpagpHbIe
OIIEepaTOPHI B PA3IMYHBIX (PYHKIIMOHAILHBIX IPOCTPAHCTBAX.

Merto rocneaoBaTenbHbIX TPUONKEHUH JJIs1 THTETPaJIbHBIX YpaBHEHUH
@®pearonsMa BTOPOro pojia C HEMPEPBIBHBIM U MOJSIPHBIM SAPOM B
00J1acTsIX MPOCTPAHCTBA U HA MOBEPXHOCTSX. Teopembl dpearonsma Juis
HHTErpalbHbIX YPABHEHUH C HEMPEPBIBHBIM U MOJISIPHBIM SAPOM.
CBoiicTBa rapMOHNYECKUX (YHKIUI B MPOCTPAHCTBAX IPOM3BOIHHON
pasmeproctH. [lepBast u Bropas ¢popmyssl ['puna. @opmyna 'puna s
¢uHUTHOM THankol yHKuuu. Teopema o cperHeM apu(PMETHIECKOM IS
rapMOHMYECKUX QyHKuui. [IpuHIMI MakcuMyMa JUTsS TapMOHHYECKUX
¢ynxmii. CTupanue ocoOeHHOCTEeH Y TapMOHNYECKUX (QYHKIHA.
[ToBenenne rapMoHnueckoil GyHKIMK U €€ IPOU3BOAHBIX Ha
6eckoneyHocTr. DyHIaMeHTaIbHbIE peleHns oneparopa Jlaruaca Ha
IUIOCKOCTH U B IIPOCTPAHCTBE.

[MoTenmas mpocToro ciosi, TBOHHOTO ciios. OOBEMHBIHN MOTEHIIHAI.
Pemenue 3anau Qupuxie u Helimana mig ypasaenuit Jlannaca u Ilyaccona
B IIPOCTPAHCTBE.

Kpaessle 3anaun 111 ypasHenuit Jlamnaca u Ilyaccona B mpocTpaHCTBe.
Teopema enuHcTBeHHOCTH. CBEIEHHE KPAEBBIX 33]a4 K HHTErPaJIbHBIM
YpaBHEHMSM Ha MOBEPXHOCTAX. MccienoBaHle NHTErpalbHBIX YPAaBHEHUI.
CBoiicTBa COOCTBEHHBIX (DYHKITHH M COOCTBEHHBIX 3HAUCHHUIH
HHTErpanbHbIX onepaTopoB. Pemenne 3agau Jupuxie u Helimana s
napa.




HaumeHnoBanmne TUCIHUILINHDI

Teopusi pyHKIMIH KOMILIEKCHOI0 IIEPEMEHHOI 0

O0BbEM TUCHUILIMHBI,

2 3E (72 yaca)

3E/ak.u
Kpatkoe conep:xanue THCHMILUINHBI
Ha3Banmue pa3saenos (Tem) Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:
JUCHMIIIMHBI
BBenenue Onpenenenrie KOMIUIEKCHOTO uncia. Anredpandeckas Gopma

KOMIUIEKCHOT 0 uncna. Onepanuy HaJl KOMIIJIEKCHBIMHU YHCIAMH.
CsoiicTtBa onepanuii. ['eomerpudeckas HHTEpIIpeTalus
KOMIUIEKCHOT 0 uncna. TpuroHoMeTprudeckas ¥ okazaTelbHas
(hopMBI KOMIIJIEKCHOTO yKcia. M3Bneuenne KopHs U3
KOMIUIEKCHOT'O YHCIA.

OYyHKIUHM KOMIIJIEKCHOT O
TepeMeHHOr o

[TocnenoBaTenbHOCTH U PSAABI KOMIUIEKCHBIX uKcel. PacmupenHas
KOMILIEKCHas TI0cKocTh. Crepeorpadudeckas mpoekius. Chepa
Pumana. KpuBblie u 001acTi Ha KOMIUIEKCHOM TIOCKOCTH.
HenpepriBHBIC KOMIUIEKCHO3HAYHBIE PYHKIIUU ACHCTBUTEIHHOTO
nepeMeHHoro. HenpepbiBHBIC ()YHKIME KOMIUIEKCHOTO
nepemenHoro. [TokasaTenbHble, TPUTOHOMETPUUECKHUE

JAuddepennupoBanue u
HHTEerpupoBanue GpyHKIuii
KOMILJIEKCHOT0 TIepeMeHHOr0

WnTerpupoBanre QyHKIHI KOMIUIEKCHOT'O TIEPEMEHHOTO.
Onpenenenne naTerpana. CoiicTBa nHTErpanoB. OLEHKU
unTerpanos. Auddepennupoanue GyHKINN KOMIUIEKCHOTO
nepeMenHoro. Onpeaenenue npousBoaHoi. Ilpasuna
muddepentupoBanus. Y cnosust Komm-Prumana.
Huddepenuupyembie GyHKINHN B TOUKE U B 00JIaCTH.
Heob6xoaumele u moctaTodHbie yCIoBus TUdGepeHIupyeMoCcTH
¢yHKUIMYU B Touke. [ 'eoMeTpruecKuii cMbICT TPOU3BOAHOM.
[ousTre koH(popMHOCTH 0TOOpaxeHus. Teopema 00 oOpaTHOH
¢ynkunu. MHOro3HauHble QyHKIMHK “KOpeHb” U Jorapum.
WnTerpanenas Teopema Kommu. Teopema o cocTaBHOM KOHTYDE.
[lepBoobpasnas. @opmyna Heiotona —JleitOnuma n

Peryasipubie pynknmun

Perynspubie pynkuun. CreneHHsie psabl. AOCONIOTHAS U
paBHOMEPHAs CXOIUMOCTD CTeNeHHOTro psifa. Teopema AGens.
WnTterpuposanue u quddepeHpoBanue CTENEHHBIX PAIOB.
WnTterpansnas popmyna Komu. CBoiicTBa peryaspHbIX B 00JIacTu
¢ynkuuit. ['apmonnueckue pyHkun. TeopeMbl 0 cpeHeM.
JlocTaTo4HbIE YCIOBUS PEryaspHOCTH (PYHKIIMH B 00JIaCTH.
Teopema Mopepa. IlepBas u BTopas Teopemsl Beliepmpacca.
TeopeMa eAMHCTBEHHOCTH. AHAITMTUUYECKOE TIPOTOJIKEHUE
peryisipabix pyHkumii. M3omupoBaHHbIe 0COObIE TOUKU
OJTHO3HAYHOT'O XapakTepa.

Psan Jlopana

Paznoxenue perymisipHoit pyHkuuu B pan Jlopana. EauacTBeHHOCTD
pasnoxenns. MccinegoBanue ocoObIX TOUEK ¢ TOMOLIBIO PSIOB
Jlopana. Kputepuu cymecTBoBaHUS yCTPaHUMOH 0COOOM TOUKH,
MOJI0Ca, CYIIECTBEHHO 0c000# Touku. [loBenenne pyHKUINY B
OKPECTHOCTH CYILECTBEHHO 0c000l Touku. Teopemsl Coxoukoro u
[Mukapa. Lensie pynkunu. Teopema JlnyBumins. OcHoBHaAsA Teopema
anredphl.

Teopnst BbI4eTOB U eé
NpUMeHeHus

Teopust BeIYeTOB U €€ nprMeHeHne. OCHOBHas TEOpeMa TEOpUHU
BBIYETOB. BhIuMCcIEHNE HHTErPaIoB ¢ TOMOIIBIO BEIYETOB.
WnTerpainsl mo 3aMKHYTOMY KOHTYpY. Beruncnenne HecoOCTBEHHBIX
WMHTErpaJioB OT JeiicTBUTENbHOrO epeMenHoro. Jlemma Xopnana.




HaumMmenoBanue
JTUCHHUILTNHBI

Teopus BeposiTHOCTEH U MaTeMaTUYeCKAasl CTATHCTUKA

O0BbEM TUCUMILIUHBI,
3E/ak.4u

2 3E (72 uaca)

Kparkoe coaepxxanue 11 CUMILINHBI

Ha3zpanue pa3nenoB (Tem)

Kparkoe conep:kanue pasnenon (TeM) JMCHHILIHHBI:

AU CHUILIMHBI
BeposiTHOCcTHOE [IpocTpancTBO 2neMeHTapHBIX MCX0A0B. COOBITHA, ACHCTBHA Hal HUMHU.
NMPOCTPAHCTBO Curma-anredpa coObITHIH. AKCHOMaTHYECKOE ONpeAesieHIE BEPOITHOCTH.

Bep OATHOCTHOC NPOCTPAHCTBO.

Kinaccuueckas n
reoMeTpuvecKue
BEPOSATHOCTH

Knaccudeckoe onpeeneHre BEpoITHOCTH. DIEMEHTHl KOMOMHATOPHKHY.
l'unepreomerpuueckoe pacipenenenue. ['eomerpudeckoe onpeneneHue
BeposTHOCTH. 3a7a4a o Berpede. 3anaya broddona (Gpocanue uriebr).

Ycii0BHASA BEPOATHOCT.
He3aBucuMocTb cOOBITHI.
®opmyia NOIHOMI
BeposiTHOCTH M Baiieca

VYcnoBHas BepoaTHOCT. POpMYyIIa YMHOKEHHS BEPOSATHOCTEN.
HeszaBucumocTts coObITHII TOMapHO U B COBOKYIMHOCTH. [IprmMep
Bepuireiina coOBITHIA, HE3aBUCUMBIX TIONIAPHO, HO 3aBUCUMBIX B
coBOKynHocTH. Popmyna nonHoi BeposTHocTH. PopMyna baiieca.

Cxema Bepnyiim

Cxema bepnymnn, popmyna bepuynnu. Teopema Ilyaccona. JlokanbHas
Teopema MyaBpa-Jlannaca. aTerpansHas Teopema Myaspa-Jlamnaca.
Teopema beprymnu.

Cay4yaiiHble BeJMYNHBI U
HX pacrnpenejaeHus

Crnyyaitnas BennunHa. OyHKIMS paclpeneneHns U ee CBOMCTBA.
JuckperHas ciydyaiiHas Benmu4uHA. P pacnpenenenus. bunoMuansHoe,
IIyaCCOHOBCKOE, TEOMETPUYECKOE PACIIPENEICHUS.

MHoromMepHsble cy4aiHbIe
BeJIMYMHBI M MX CBOIiCTBA

MHoroMmepHas city4yaiiHas Beln4rHa (Ha MpuMepe 2-MepHOi ).
CoBmecTHas (QyHKUUS pacrpeesieHns U ee CBoicTBa. J{uckpernas
JIByMEpHas ciaydailHasi BETUYHHA.

Yucji0BbIe XapAKTePUCTUKH
CJIy4aiiHbIX BeJTUYHH

MaremaTuyeckoe OXKUAAHUE CTy4yallHON BEIUUYKHEI, €r0 CBOMCTBA.
Jucnepcus ciiy4aiiHOM BETUYMHEL, ee cBoicTBa. KoBapuanus n
KO3(UITUESHT KOPPENSAIUHU CITyYailHBIX BETMYHH, UX CBOMCTBa. MaTpuia
KoBapuanuil. MOMEHTHI BBICIIUX MOPSAIKOB. Mennana, KBaHTWIb, MOJIA,
SHTPOIHSL.

Cx0IuMOCTh CJIy4YaiiHBIX
BeJINYUH

CxonuMOoCTh City4ailHeIX BenuuuH. Tunsl cxogumoctu. HepaBeHCcTBO
YeObrena. (Calplit) 3aK0H OONBIIMX YUCENT I HE3aBUCUMBIX
OJIMHAKOBO PACIPEIEIICHHBIX CIIyYallHbIX BEIMYHH, €r0 0000IICHMS.
dopMynHupoBKa YCHIIEHHOTO 3aKoHa OonbIux yrcen Konmoroposa asis
HE3aBHCHUMBIX OJJMHAKOBO PACIPEIACIICHHBIX CITyYailHbIX BEIIHYHH.

HenTpanbHas npenejbHast
TeopeMa

Xapakrepuctuueckas GyHKuus, ee cBoiictBa. Cradas cXOAUMOCTh
¢ynkuuii pactnpenenenus. Gopmyna odparienus (6e3 J0Ka3aTeIbCTBA).
Teopema HenpepsiBHOCTH (0€3 MoKa3aTenbcTBa). LleHTpanpHas
npeaenbHas TeopeMa Uil He3aBUCUMBIX OJJMHAKOBO PacrpeeIeHHbIX
CIyJalHbIX BEJTHYHH.

OO0mmue cBeneHns
MaTeMaTHYeCKOM
CTATHCTUKH

3agaun MaTeMaTUYECKONW CTATUCTUKH: OLEHKA HEU3BECTHBIX MTapaMeTpoB
Y TIPOBEPKA CTATHCTUYCCKUX TUIIOTE3; OalleCOBCKU 1 HeOalleCOBCKUI
MOAXO/IbI; TapaMETPUUYECKUE U HenapaMeTpuueckue Moienu. OCHOBHbBIC
MOHSTUSL MATEMAaTUUECKONW CTATUCTUKU: TeHEPalIbHAsl COBOKYITHOCTb;
TeopeTrdeckas (ZYHKIUS pacnpeaeTeH s, BRBIOOPKA; BApUAIMOHHBIA U
CTATUCTUYECKUM PSJIBI.

OneHKH Hen3BEeCTHBIX
napaMeTpoB

CraTucTHuyecKHE OIIEHKH M UX CBOMCTBA: COCTOSTENBHOCTE;
HECMEIIEHHOCTh; HepaBeHcTBO Pao-Kpamepa; 3¢ pekTHBHOCTD.
Meroa MOMEHTOB: OIMCAaHUE METO/a; CBOMCTBA OLleHKH. O1ieHKa
HEHM3BECTHOTO ITapaMeTpa OMHOMHUAIBHOTO pacnpeneneHus. Meroxn
MOMEHTOB: OI[€HKa HEU3BECTHOTO MATEMaTHUECKOr O OXKHUIaHUS
HOPMAaJILHOTO pactpezeneHus (2 ciaydas). Merox MOMEHTOB: OLIEHKa
HEHM3BECTHOM JMCIEPCHU HOPMAJIBHOTO pachpeneneHus (2 ciyyasi).
Meroa MOMEHTOB: OLlEHKa HEM3BECTHBIX MapaMETPOB FaMMa-
pacnpenencHus..

Meron MakCHMaIbHOTO TPaBAOIOI00NS: ONMICaHNE METO/Ia; CBOMCTBA
onieHKH. O1eHKa HeM3BECTHOT O MapaMerpa OMHOMHAIBHOTO




pacnpenenenus. MeToa MaKCUMaJIbHOTO MTPaBAONOJ00MS: OLIEHKA
HEHM3BECTHOI'O0 MaTEMaTHYECKOT0 0KHAAHUSI HOPMAJIBHOTO
pacnpenenenus (2 cnydas). Meroa MakCUMaIbHOTO IPaBIONOA00NS :
OLIGHKAa HEM3BECTHOW AMCIEPCHH HOPMAJBHOTO pacnpeaeneHus (2
ciydqast).

HoBepuTtenbHble HHTEpBabl. [locTpoeHne JOBEpUTEIHHOTO HHTEPBAIIA
IUIs TapaMeTpa OMHOMHUANBHOTO pacnpenenenus. [loctpoenne
JIOBEPUTEIBHBIX HHTEPBAJIOB IS TAPaMETPOB HOPMAaJIbHOTO
pacnpeeneHus.

IIpoBepka cTaTHCTHYECKUX
THI0Te3

CratuctHueckas THIIOTE3a; OCHOBHAS M KOHKYpHpYIOLIas, mpocTad,
CJIOKHad, TapaMeTpudecKasi U HemapaMeTpruieckas TUIOTE3BI.
Kputepuit, nonyctumast ¥ KpuTHUueckas 00J1acTH, CTATHCTHKA KPUTEPHS,
OIIMOKH TEPBOro U BTOPOTO POAa, YPOBEHb 3HAYMMOCTH, pa3Mmep,
OllepaTHBHAsI XapaKTEPUCTHKA U MOIIHOCTb KPUTEPHSI.

[IpocTeie TuMOTE3BI, KpUTEPH OTHOLIEHUS TpaBaononoous (HelimaHa-
[Tupcona).

Kpurepnii cornacus Konmoroposa. Kputepuii cornacus oMmera-kBaapar.
Kputepuii cormacusi Xxu-kKBaapar.

HaunmeHoBaHue AToMmHas puzuka
AUCHHUILINHBI

O0béM TMCUMIUINHBI, 3 3E (108 uacoB)
3E/ak.u

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

Mopgeau atoma

Snepuas monens Pezepdopaa. KomOuHAIMOHHBIN TPUHIIKIL
Cnektp aroma Bogopoaa. Atom bopa. IIpuniun
cooTBercTBUA. OnbIThl Ppanka u ['epna.

Kopnyckyasipao-
BOJIHOBOM 1yaJIu3M

I'unotesa e bpoitna. Oneitel [{3Buccona-/xepmepa u
Tomcona. Craructudeckass MHTepIIpeTanus BoJH Ae bpoiins.
CootHomuieHus HeonpeaeneHHocTel. [lpunnun
JOTIOJIHUTEIIbHOCTH

Ypasuenue llIpeaunrepa

KBanToBanue kak mpobiemMa cOOCTBEHHBIX 3HAUCHUH.
Omneparopsl puznyeckux BenuunH. CpeHre 3HAUCHUS.
[TorenumaneHbie “AMbI” U “Oapbepsl”’. JIMHEHHBIIH
rapMOHMYECKUHN OCLIIIISTOP

MoMmeHT uMIyJibca

KBanTOBBIl1 poTarop. MaruuTHele cBOMCTBA aTOMOB. OIIBIT
Ilrepna u I'epnaxa. Cnun.

Hpuauun IHayim.

KBaHTOBBIE UKcIa 3MEKTPOHOB B arome. [IpuHiun
TOXJAECCTBEHHOCTH OJIMHAKOBBIX YACTHII.

CHnoHTaHHBIE U
BbIHY K/I€HHbIE TlepeXo/bl

CrnioHTaHHBIE U BBIHYK/JCHHBIE nepexobl. KoahduimeHTo
Onnmreitna. [1paBuna or6opa. upuna u popma
CTIEKTPAJIbHBIX TUHHUHA. OO1IMe TPUHITUIIBI HHTYITIPOBAHHOTO
YCUJICHUS SIIEKTPOMArHUTHOTO M3iIydeHus. Masepsl u
Ja3ephl.

AToM BoAOpOaa

BeIpoxieHue ypoBHei 3Hepruu. ToHKas CTpyKTypa TEPMOB.
JI>MOOBCKHIA CHBHT.

MHOro03J1eKTpOHHbIE
aToOMBbI

CrnoxeHrne MOMEHTOB UMITYJIbca. TUIBI CBA3EH 2JIEKTPOHHBIX
MOMEHTOB. DJIEKTPOHHBIE 000JI0YKH aTOMOB. Pu3nyeckoe
00BsICHEHUE MTEPUOANIECKON CUCTEMBI 3JIEMEHTOB
MenneneeBa. YpOBHU 3HEPTUU U CIIEKTPHI aTOMOB LIETOYHBIX
MeTajuoB. AToM renusi. CHEKTpbl aTOMOB BTOPOW I'PYIIIBI.




Pentrenosckoe

Topmo3zHoe u xapakrepuctuueckoe PU. Paccesnue u

n3nydenue (PH) atomos MOTJIOIIEHUE PEHTI€HOBCKOTO U3IydeHus. DPPeKT

Kowmnrona. Oxe-3ddexr.

ATOM B MArHUTHOM U

IJNCKTPHUYECCKOM IOJIAX

ITpocToit u cinoxubIif 3¢ ekt 3eemana. Dpdext [lamena-
baka. MarauTHbli pe30HaHC. DJIEKTPOHHBIN TapaMarHUTHBII
pesonanc (OIIP). Dddexr IllTapka.

Bo30y:k1eHHbIe aTOMBI

PunGeprosckue atombl. Heynpyrue yaapsl BTOporo poja.
[Ipoueccsl XeMOMOHHU3ALUHI

CTtpoeHue u cBOliCTBa
MOJIEKYJI

Anmnabaruyeckoe npubimkenue. Bpamenue u koyebaHus
anep. [lonocaTeie CIEKTPHI MOJIEKYI. DIEKTPOHHBIE CIIEKTPHI
Mouekyi. [Ipunnun ®panka-Konnona.
KoMOunarmonHoe paccesiuie cBeta. THITBI XUMUYECKOU CBSI3U
Mouiekyn. onHas u koBaneHTHas cBsizu. Cuisl Ban-nep-
Baassca.

DJieMeHThbI TeopuH TBepAbIX | OCHOBHBIE THITHI CBsI3€il B TBEpbIX Tenax. Konebanus atoMoB

TEJ

Kpuctannnueckoi pemerku. ®oHonsl. OCHOBHBIE
IIPEACTABJICHUS 30HHON Teopuu. MeTaiuisl, TUIIEKTPUKH,
MOJIyITPOBOAHUKH. JleekT

DJIeMeHThI TeOpHH
CBepXTeKY4ecTH U

Kputnueckast reMrepaTrypa CBEpXIpOBOISIIEIO epexoa.
Dddexr Meiicuepa. Kantoast skuakocTb. XKuakuii remmii

CBEPXIPOBOAUMOCTH

HanmeHoBaHue HNHocTpaHHBIN A3BIK
AUCHHILIMHBI

O0bém qucunmiunbl, | 10 3E (360 yacos)
3E/ak.u

Kpatkoe conep:xanue THCHHILINHBI

Ha3Banue pa3aenoB
(TeM) M CUMITHHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCHUIIAHBI:

doneruka

Crenn¢uka apTHKYIISILINN 3BYKOB, HHTOHALIMH, aKLIEHTYallu! 1 PUTMa
HEUTPaIbHON peu B U3y4aeMOM SI3bIKE; OCHOBHBIE OCOOCHHOCTH MOJTHOTO
CTWJISl IPOU3HOIICHHS, XapaKTepHbIe A7 chepbl OBITOBOW KOMMYHHKAIINY;
YTEHUE TPAHCKPHUIILIHH.

Koppexkius u coBepiieHCTBOBaHNE CITyXONPOU3HOCHTEIBHBIX HABBIKOB,
TEXHUKH YTEHUS, TEMIIa PEYH, HHTOHAIMOHHOTO O()OpMIICHUS
¢dpas/mpennoxennii, opdosnuu 1 TpaHcKkpunuui. CoBepIIeHCTBOBAHNE
HABBIKOB YTECHUSI PO ceOst

Jlekcnka

[ousTre nuddepennmannu TeKcuku mo chepam npuMeHeHus (ObIToBas,
ob1eHayuHasi, opunnanbHas u apyras). [lonsaTie o cBOOOAHBIX
YCTOWYMBBIX CIIOBOCOYETAHMAX, (hpaseonornueckux enuHunax. [lonstue
00 OCHOBHBIX CIIOCO0ax CJI0BOOOPa30BaHUS

Koppekuus u pazBuTHE JIEKCHYECKUX HABBIKOB, TPHOOPETEHHBIX B
cpenHeil mkone. Pa3BuTre penenTUBHBIX U MPOAYKTHBHBIX HABBIKOB
cII0BOOOpa3oBaHus: apPHUKCcaIbHOE CI0BOOOPA30BaHHE, KOHBEPCHS.
Pa3BuTue HaBBIKOB ONEpUPOBaHUS HAHOOJIEe YIOTPEONTEIbHOM
JIEKCUKOM, OTHOCSAIIEHCS K 0011eynoTpeOUTENbHOMY B O0LICHAYIHOMY
CIIOSIM JINTEPATYPHOT'O SI3bIKA, YCTOMYNBBIMU CIIOBOCOUYCTAHUSMH,
HanboJee 4acTo BCTPEYAIOIUMICS B IIPOLIECCE YCTHOTO U MUCbMEHHOTO
obmmenus. CHATHE MEXbBA3BIKOBOM M BHYTPUSA3BIKOBOW MHTEP(EpEHINH.
dopMHpOBaHKE U COBEPLICHCTBOBAHNE HABBIKOB OIIEPHUPOBAHUS
CIIOBApSIMH U CTIPABOYHUKAMH.

Jlexcnaeckuiit MuHUMYM B 00beMe 2000 y4eOHBIX JTIEKCHUSCKUX SAUHUIL
ob1ero xapakrepa, u3 Hux 1000 — penpoayKTUBHO; AajbHEHIIee
pacurpeHre NOTEHIIMAIBHOrO CIoBaps




I'pammaTuka

I'pamMmaTHdecKue SBIICHUS, 00CCIICUMBAIOIINE KOMMYHHUKAIINIO O0IIEro
xapakrepa 0e3 MCKaKEHUs CMBICIIA MTPH MUCbMEHHOM M YCTHOM
obmienny. OCHOBHBIC TPAMMATHUYECKHE SBIICHUS, XapaKTEePHBIC JUIs
OBITOBOI1 pevn.

PaszBuTHE 1 COBEpIICHCTBOBAHUE TPAMMATHICCKAX HABBIKOB
pacno3HaHUs ¥ MOHUMaHUS TpaMMaTHIECKUX (DOPM U KOHCTPYKITUH B
orope Ha (popMallbHbIC IPU3HAKH YWICHOB MPEIUIOKESHHS U YacTel pedn.
dopMHUpPOBaHKE U COBEPIIICHCTBOBAHNE HABBIKOB YIIOTPEOICHUS
rpaMMaTHYeCKUX (POPM U KOHCTPYKIIHIA B COCTaBE (Ppa3bl/IPeIOKEHUS,
MPEUIOKEHUN PA3ITUYHBIX CTPYKTYPHBIX THIOB. CHATHE MEKbSI3BIKOBOH
Y BHYTPUSA3BIKOBOM MHTEp(EpeHITNH

IIpakTnka o0menns

Crunuctryeckas nuddepeHnnanys a3pka;

[ousiTre 00 OOMXOAHO-TUTEPATYPHOM, OUIINATIEHO-AETOBOM CTHIIE, CTHIIE
XYZIOXKECTBEHHOH JINTEPATYPHI.

Bungs! peueBoil nedarenbHOCTH:

I'oBopenue. [Auanornyeckas 1 MOHOJIOTHUYECKAs PeUb C UCTIOJIB30BAHUEM
Haunbojee ynoTpeOUTENbHBIX 1 OTHOCUTENBHO MPOCTHIX JEKCHKO-
IrpaMMaTHYECKHX CPEICTB B OCHOBHBIX KOMMYHUKATHBHBIX CUTYaLlUsX
HeounmuanbHOro 00meHuss. OCHOBBI MyOMYHON pedn (YCTHOE
coo01IeHuE).

AynaupoBanue. [loHuMaHue 1UanOruyecKo 1 MOHOJIIOTMUYECKON peuu B
cepe OBITOBON KOMMYHHUKAITUH.

Urenne. Buapl TEKCTOB: HECIOXKHBIE TPArMaTUYECKUE TEKCTHI M TEKCTHI MO
HIMPOKOMY NMPOQHITIO CHIEHUATBHOCTH.

[Tucemo. Buzpl peueBbIx MPOU3BENCHU: aHHOTALMS, COOOIIECHHS, YaCTHOE
MMUCHMO, Ororpadus.

TemaTuka:

[TepBriit cemectp:

OOuxonHo-ObITOBas TeMaTuKa: PeueBoil 3TUKET: MpUBETCTBUE, OOpalleHue,
3HAaKOMCTBO, BBOJHBIC BBIPAXKCHHUS Hayaja BEICKAa3bIBaHUS, I03APaBICHHE,
NoXeJaHue, MpoIIaHue, Ipockda, mepecnpoc, N3BUHEHNE, pa3pelleHHe,
3arpelieHue, coriacue, ogo0peHue, pasocTb, 0J1IarofapHOCTb, COXKAJICHHE,
YIUBJIEHUE, COMHEHUE, YKIIOHYUBBIN OTBET, BEPOSTHOCTD, COUYBCTBUE,
oraceHue, OTpUIaTeNbHas OLIeHKa, 0TKa3, Hecorjacue, MpUIJalieHue.
Astobuorpadus. Cemps. Pabouwnii nerp. Yueba B YHHUBEpCHTETE.
CoOoanoe Bpemst. OTabIX (Ipa3OHHUKH, IyTEIIECTBHSL, KU3Hb 32 TOPOIOM,
JIeTHUE KaHUKyJbl). Bpemena roga, noroza. Jlrobumoe Bpems roza.
WuTepecsl. YBiedeHns u pa3BiedeHus (Xo000u, CIIOpT, YTEHHUE KHUT,
HCKYCCTBO H T.1I.)

CounokynbTypHas TeMaTHKa: Mctopudeckue u reorpaduueckue CBeeHus
0 CTpaHe/cTpaHaxX U3y4aeMoro s3bIKa.

OOmenay4Hast TEMaTHKA: B COOTBETCTBUH C MPOQUIIEM CIEIHAIEHOCTH.
Bropoii cemectp:

ConmokynbTypHas TeMatnka: CBeleHHs O CTpaHe/cTpaHaX N3ydaeMoro
nHocTpaHHOro: ITpupona, pacTuTenbHbIN U )KUBOTHBIN Mup. Kimumar.
lNocynapcTBeHHOE M oIUTHYECKOE yeTpoiicTBO. ['opoaa,
nocronpuMedatenbHocTd. [Ipazaanku. O6pas xxu3an. Hpassl 11 oObrdan.
Briparomuecs monm.

OOmenay4yHas TeMaTHKa: B COOTBETCTBUU C MPOQHIEM CIENNATbHOCTH.




HaumeHnoBanmne TUCIUILINHDI

BekTOpHBIil 1 TEH30PHBI aHATN3

O0béM TUCUMIUINHBI, 3 3E (108 uacoB)
3E/ak.u
KpaTkoe conep:kanue 1uCHUILINHBI
Ha3Banmue pa3saenos (Tem) Kparkoe conep:kanue pa3aeoB (TeM) AMCOHUIIAHBI:
AUCHHUILINHBI
Tenzopsni: Jluneiinoe mpocTpaHcTBo. JInHelHbIEe (PYHKIIMOHAIBI,

ajre0panvecKuii acrmexKT

Ten3opHbIe m0JIA Ha
MHOT000pa3usx

COIIPSKEHHOE MPOCTPAHCTBO. ba3uc JIMHEMHOTO
MPOCTPAHCTBA U €TO CONPSIKEHHOT0, B3aUMHBIH 0asuc.
Ten3opHOE NPOU3BEACHNUE IPOCTPAHCTB, IIPOCTPAHCTBO
nomuinHeHbIX popM. Tenzopsl. IIpeoOpazoBanue
KOOpJIMHAT TEH30pa MpH

3ameHe Oa3uca. JInHelHbIN omepaTop Kak TEH30P.
TenzopHOE

IIpou3BeAcHNE TeH30poB. CBEpTKa TEH30pa.
CuMMeTpHYecKHne TEH30Pbl, KOCOCUMMETPUYECKUE TEH30PBI.
bununeiinsie GopmeI.

[IceBnoTeH30pbl. MeTpruuecKuii TEH30P MOHATHE U
OIycKaHue UHAEKCcOoB. KpuBoinHelHbIE cUCTEMBI
KOOpJUHAT. 3aMEHbI KOOPAUHAT.

[ToBepxHocTu U MHOT0OOpa3us. KacarensHoe
IIPOCTPAHCTBO. ba3uc B KacaTeIbHOM IIPOCTPAHCTBE.
Ckansipuble (yHKINHU, BEKTOPHBIE 110JIs, TEH30PHBIE TOJIS.
KoxkacarenpHoe mpoctpanctBo. Juddepenmnman pyHkimm.
[TpocTpancTBo nonmumuHeRHBIX GopM. KoopauHatel TeH30pa.
[IpeobpazoBaHre KOOPIAUHAT TEH30pa IPU 3aMEHE CUCTEMBI
KOOPJAMHAT.

IIpousBonnas JIu BektopHOro nosisa. Kommyrartop
BEKTOPHBIX

noneit. [IponsBoaHas JIu mponu3BOIBHOIO TEH30pA.
Merpuueckuii TeH3op. Ilonaarue u onyckaHue HHIEKCOB.
KoBapuanTtHoe nuddepeHipoBanme, CBI3HOCTh, CAMBOJIBI
Kpucrogdens. IIpeodpazoBanue cumsoinoB Kpucroddens
IIpH 3aMeHe KoopauHaT. CUMMETPUUYECKUE U
HECHUMMETPUYECKHUE CBA3ZHOCTU. TE€H30p KpyUYEHUs.
CBsI3HOCTD, COTJIaCOBAaHHAs C METPUKON. BripaxkeHue
cuMBoJIoB Kprctoddens uepe3 KOMIOHEHTH METPUYECKOTO
TeH3o0pa. [lapaienbHblil IEPEHOC BEKTOPHBIX ITOJIECH.
I'eone3nueckue. YpaBHeHnue reoaesndeckux. [Ipumep:
reometpus JlobaueBckoro. TeHsop kpuBu3Hel Pumana,
CUMMeETpUHU TeH30pa KpuBHU3HbI Pumana. Tensop Puuun,
CKaJIsIpHasi KpUBU3HA.




HaunmenoBanue
JTUCIHHUIIINHDBI

IIpakTHYeCKHH Kypc HHOCTPAHHOIO AA3bIKA

O0BbEM TUCHUILIMHBI,
3E/ak.u

4 3E (144 yaca)

Kpatkoe conep:xkaHue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

[IepeBog kak OCHOBHOW BHUJ
SI3bIKOBOTO MTOCPEIHUYECTBA

CymHocTts nepeBoaa. Bunel nepesona. IlepeBoasl,
BBITIOJIHAEMBIE 110 TUITY IIEPEBOIYECKON CErMEHTAL[UU TEKCTA U
10 UCHOJIB3yEMBIM €AMHUIIAM TTEPEeBOAA: TOMOP(HEMHBIN
MIePEBO/I, TIOCIOBHEIN MepeBoI, TO(PPA30BLI MEPEBOI,
a03anHO-(pa3oBbIil IepeBO/I, HEIbHOTEKCTHBIN TIEPEBO/I.
IlepeBo b1, BELACISEMBIE 110 IIPU3HAKY KAHPOBOU
IIPUHAUICKHOCTU NIEPEBOAUMOIO MaTepUalla:Hay4HO-
TEeXHUYECKUH TIepeBOI, OOIECTBEHHO-TIOTUTHUECKHH MEPEBO,
XYyJI0’)KECTBEHHBIN MEPEBO, BOEHHBIN NIEPEBO/I, FOPUIUYECKUN
nepeBo, ObITOBOM nepeBo. [lepeBobl, BEIAETSIEMBIE 110
MpU3HAKAM TMOJHOTHI U crIoco0a nepeaays CMbICIOBOTO
COJIep’KaHUsl OPUTMHAJIA: TIOJHBIN (CIUIOIIHOI) MEPEBOL,
HETIOJIHBIH MEePEeBO: COKpPAICHHBIN TIepeBO/l, pparMeHTapHBIN
IIEPEBO/L, ACIIEKTHBIN MEPEBOJI, aHHOTAL[UOHHBIN [IEPEBO,
pedepaTuBHBII EPEBO.

IlepeBoibl, BbIAETISAEMBIE 110 IPU3HAKY XapaKTepa U KauecTBa
COOTBETCTBUS TEKCTA IIEPEBOIA TEKCTY OpUTHMHAJIA:
aJIeKBaTHBIN NIepeBo1, OyKBaJBbHBIN (JIOCIOBHBII) IEPEBO/,
BOJIbHBIN (CBOOO/IHBII) epeBo1. BykBanu3Mm, ero mpuyuHbI 1
criocoObl ipeogoieHus. [IoHsATHE TOYHOCTH TepeBoIa.
«[loTepu» u UX KOMIIEHCALUs NIPH NIEPEBOJIE

OCHOBHBIE THIIBI
MEPEBOTYECKUX
TpaHchopMaruii

Tpanckpubuposanue. Tpanciaurepauus. Kanpkuposanue.

JIekcuKO-CeMaHTUYECKUE 3aMEHBl: KOHKPETU3allts,
reHepau3alys, 3aMeHa CJIeICTBUS PUUYNHON 1 HAa000pOT;
n00aBJICHUs, OMYIIEHUs, KOMIICHCALIUSI.

IlepeBon TepMHUHOB

Ponb TepMHHOB ¥ TEPMUHOJIOTUYECKUX CUCTEM B HAYUHBIX,
HAYYHO-TEXHHYECKUX M HAYYHO-TIOMYISPHBIX TEKCTaX C TOYKH
3penust nepeBoia. COOTBETCTBHE HOPMaM TEPMHUHOJIOTUH B
SI3bIKE TIEPEBOA.

TepmuHOIOrHYECKHE 3HAYCHUS 00IIEYTOTPEOUTEIEHOM
nexkcuku. [lepeBo HOBBIX TEPMUHOB, HE UMEIOIINX
COOTBETCTBUS B SI3bIKE NIEPEBOJIA.

Bugel  Hay4HO-TEXHUYECKOTO
repeBoaa

Bupl Hay4HO-TEXHUYECKOTOIIEPEeBOIa B 3aBUCIMOCTH OT (hopM
(ctoco60B) 00pabOTKH UCXOTHOTO TEKCTA: MOJIHBIH
IUCbMEHHBIN NIepeBoJ1 (OCHOBHAS (OpMa TEXHUUIECKOTO
nepeBosa), peepaTuBHbIN epeBO/I, AHHOTALMOHHBIN EPEBO/,
IIEPEBOJ 3ar0JIOBKOB, YCTHBIM TEXHUYECKUN IIEPEBOL.

[lepenaya kiuIIe peyeBOro STUKETa HAYYHOTO CTHIISL PEUH.
HaxosxeHne S5KBUBAJICHTOB 3ar0JIOBKOB HAYYHBIX TEKCTOB.
[lepenaua u pacmmdpoBka abOpeBUATyp M YCIOBHBIX 0003Ha-
YEHUH, ClleUabHbIX 3HaKOB. TpaHciauTepanus,
TPAHCKPHILIHNSA, KAIbKUPOBAHUE, TpaHCHOpMAIIHS,
ONHCATENBHBIN MEPEeBOI-UHTEPIPETAIHS

VYcTHBINM EPEBOL

Oco0eHHOCTH YCTHOTO EPEBOA IO CPABHEHHIO C
nucbMeHHBIM. Bujiel yctHoro nepesoja. Ilonstue komnpeccuu



http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%BD%D0%BE%D1%82%D0%B0%D1%86%D0%B8%D1%8F

peun. CTunucTUyecKkas 1 KOHBEpCHas TpaHchopMalus B
YCTHOM IIEPEBOJIE.

Paznuuus MCXKAY NOCICAOBATCIIBHBIM U CHHXPOHHBIM
ePEBOJIOM

HaunmenoBanue
JTUCIHHUIIINHBI

IIpakTHYeckni Kypc npogecCHOHAIBHOIO NepeBoaa
(pycckmii I3bIK KaK HHOCTPAHHBIN)

O0BbEM TUCIUILIMHBI,
3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIHHBI:

Bugpl  HaydHO-TEXHUYECKOTO
repeBojia

Buipl HayqHO-TEXHUYECKOTO IEPEBOAA B 3aBUCUMOCTH OT
dopM (ctoco6oB) 0OPaOOTKH HCXOTHOTO TEKCTA: MOHBIH
MUCHMEHHBIN NIepeBo]l (OCHOBHAS (pOopMa TEXHUYECKOTO
nepeBojia), pepepaTuBHBIN MEPeBO, AaHHOTALIMOHHBINA NIEPEBO/I,
IIEPEBOJ] 3ar0JIOBKOB, YCTHBIM TEXHUYECKHUU IEPEBOI.
IIepenaya kiuie pe4eBOro 3TUKETa HAYYHOIO CTUJISL PEYH.
HaxoxaeHue S5KBUBaJIEHTOB 3ar0JIOBKOB HAyYHBIX TEKCTOB.
[lepenaua u pacmnppoBka abOpeBUaTyp M YCIOBHBIX
0003Ha4YeHNUH, CTIeIMaIbHBIX 3HAKOB. TpaHcauTepanus,
TPAHCKPUIIIHS, KAIbKUPOBAHUE, TpaHChopmarys,
ONMCcaTeNbHbIN NEPEBOA-UHTEPIIPETALINS

AHanmu3 1 CHHTE3 B paboTe HaJl TEKCTOM. YUEeT pe3ylnbTaToB
COIIOCTABUTEILHOIO aHAJIN3a SI3BIKOBOU U PEYEBOU CUCTEM
s3bIKa OPUTMHAJIA U NIEpeBOIA (CXOACTBO M pa3Inyue).

CermenTarus Tekcta. OCOOCHHOCTH YCTHOTO MEPEBO/IA TI0
CpaBHCHHIO C IMCbMCHHBIM. BI/I,Z[BI YCTHOTO IICPCBOAA. IlonsTue
KoMIipeccuu peud. CTUiIMcTUYecKas 1 KOHBEpCHast
TpaHcGopMaIys B yCTHOM NIEPEBOJIE.

IlepeBon TepMHUHOB

Ponb TepMHHOB ¥ TEPMUHOJIOTUYECKUX CUCTEM B HAYUHBIX,
HAYYHO-TEXHHYECKUX M HAYYHO-TIOMYISPHBIX TEKCTaX C TOYKH
3penust nepeBojia. CoOTBETCTBHE HOPMaM TEPMHUHOJIOTUH B
SI3bIKE TIEPEBOA.

TepmuHOIOrHYECKHE 3HAYCHUS 00IIEYTOTPEOUTEIEHOM
nexcukd. [lepeBo HOBBIX TEPMUHOB, HE UMEIOIINX
COOTBETCTBUS B SI3bIKE NIEPEBOJIA.

Buael  Hay4HO-TEXHUYECKOTO
repeBoaa

Bunbl HaydHO-TEXHUYECKOTO IIEPEBO/IA B 3aBUCUMOCTH OT
¢dopM (crioco60B) 06pabOTKH UCXOTHOTO TEKCTA: MOJIHBII
MUCHMEHHBIN NIepeBoT (0CHOBHAS (OpMa TEXHUUIECKOTO
nepeBosa), peepaTuBHbIN epeBO/I, AHHOTALMOHHBIN IEPEBO/,
IIEPEBOJ 3ar0JIOBKOB, YCTHBIM TEXHUYECKUN ITIEPEBOL.

[lepenaya kuIIe peyeBOro TUKETa HAYYHOTO CTHIISL PEUH.
HaxosxeHne S5KBUBAJICHTOB 3ar0JIOBKOB HAYYHBIX TEKCTOB.
[lepenaua u pacmmdpoBka abOpeBUATyp M YCIOBHBIX 0003Ha-
YEHUH, ClleUabHbIX 3HaKOB. TpaHcauTepanus,
TPAHCKPHILINSA, KAIbKUPOBAHUE, TpaHCHOpMAIHS,
ONHCATENBHBIN MEPEeBOI-UHTEPIPETAIHS

VYcTHBINM EPEBOL

OcoOeHHOCTH YCTHOTO TIepeBO/Ia 10 CPAaBHEHHUIO C
UCbMEHHBIM. Bujipl yctHoro nepesoja. [lonstiue komnpeccuu
peun. CTunucTUyecKas 1 KOHBEpCHas TpaHchopMalus B
YCTHOM IIEPEBOJIE.



http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%BD%D0%BE%D1%82%D0%B0%D1%86%D0%B8%D1%8F

HaumeHnoBanmne TUCIUILINHDI

Pyccknii si3bIk (Kak HHOCTPAHHbIN)

0O0béMm qucouiinnel, 3E/ak.u

10 3E (360 yaca)

Kpatkoe conep:xkanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

AUCHHILIMHBI

Mopyas 1 Omnpenenenne 4acTu peuu, K KOTOPOH OTHOCUTCSI CJIOBO;
Hay4Hblii cTHIB pedn BOCCTAHOBJICHHE UCXOIHOM (hOPMBI CIIOBA; OTpEeTICHHUE
Yactu peun CEMaHTHUYECKOU I'PYIIIBI UMEH CYLIECTBUTEIBHBIX

(mpenMer, IUI0, MPOIIECC, CBOMCTBO, OTHOLIEHUE);
BO3MOYHOCTB BBIPaXEHHSI IPOIIECCa/CHUCTBYS/ COCTOSIHHS
TJIaroJIOM, CYIIECTBUTEILHBIM, IPUYACTHEM,
JICCTPUIACTUEM, TTPHIIIAraTeIbHBIM.

Moaenp npeanoxeHus

Mogenb npemioxenus Onpeaesnenne MO IPeI0KEeHHs
U €€ TUMIOBOE 3HAYEHUE: MPEAMET U €r0 XapaKTePUCTUKA;
JIMLIO U €r0 ACUCTBUE; MPEAMET U €TI0 CBOMCTBO; NIPEAMET U
€ro TPOIECCYAbHBIN MPU3HAK; HAIUYNE/OTCYTCTBHE
npeaMeTa B JAHHOM MECTE; B3aUMOOOYCIOBICHHOCT (hopM
BBIpAXKECHUS CyOBEKTa U MpeaukaTa. aentuduxanms
CHHOHHUMUYHEIX MOJICIICH.

Moaudukanuy 1 CHAHOHUIMUYHbIE BAPHAHTBI MOJIeNei
npeiokennil. Moaudukanys BpeMeH! U BUJIBL, (pa3HCHbIE
MOAU(UKAIIIH, MOJAIbHBIE MO (HUKALINH, TACCUBHBIC
KOHCTPYKIIMH, CHHOHUMUYHbIC BAPHAHTHI.

BropuuHsie criocoOsl 0003HAYCHUS CUTYAIIUU.
TexcTooOpasyrorue GyHKIIUA BTOPHYHBIX 0003HAUYCHUH
CUTYAIlUU KaK CPEJICTBO COCTUHEHUS MPEIOKECHHUIA;
WCIO0JIb30BaHNE BTOPUYHBIX CIIOCOOOB 0003HAUCHUS
CUTYaIU1

Pacnipoctpanurenu moenu npempioxeHus. CloxHble
IIPEIOKEHU. 3HAYEHUsI IPUAATOUYHBIX IPEI0KEHUII;
0COOEHHOCTH UCIIOIB30BAHNS TACCUBHBIX KOHCTPYKIUH B
MIPEAIOKEHUAX, IJ1€ OTHOLIEHUS IIPUYMHBI U CIEACTBUSA
MOL'YT

ITIOHUMATHCS] HEOJHO3HAYHO; HAX0XKJICHUE KIIOYEBBIX CIIOB.

THIIBI TEKCTOB.

Texcrsl 0 npeamerax. TekcTsl 0 npoueccax. TekcTel 0
cBoiicTBax. Onpenesenne NoATeM BHYTPH TEKCTA;
OTIpeieNIeHue TPaHuUI] CyOTEKCTOB; COCTABJICHUE CIIOKHOTO
IJIaHa TEKCTa; COCTABJIEHUE HA OCHOBE JaHHOMU
uH(OpMAIIUU JIEMEHTAPHOTO TUIIOBOTO TEKCTa (T.€.
BbIpa)KCHUE TaHHON MH()OPMAIIUHU ¢ TOMOIIBIO THITOBBIX
Mo JIeTIei )

Mopayas 2 13yueHne 0CHOBHBIX
KOHCTPYKLUH ITPEAJIOKEHUN C
Hay4nblii cTHIB pedn
(peepupoBanme)
[Ipennoxenus c

pa3IMYHBIMU

pedeparuBHbIME hopMamMu

N3yuyenne 0CHOBHBIX KOHCTPYKIUH IIPEAIIOKEHUH C
pedeparuBHbIMU opMmamu: Boaa Kak KUIKOCTH;
[Ipo3paunocts Boasl; Micriapenue Boabl;
Hanuune/oTcyTcTBUE B 3TOM paiiOHE BOJBI.
dopMupoBaHUE HABBIKOB U YMEHUH OCMBICIATH (IIPH
YTEHUH U

ayIMpOBAaHMUHN) U MPOAYLIUPOBATH (IIpU TOBOPEHUU U
MMUCHME)

OCHOBHBIE U BTOPUYHBIEC CIIOCOOBI 0003HAYCHUS KAXKIOM
CUTYaIUH.




OTHoleHne aBTOpa CTaThu
K nH(popMaIu

[IpencraBiaeHne 0 BOZMOKHOCTH JIBYX CIIOCOOOB IMOJIaun
uHpopMalnu: 00bEKTUBHOTO U aBTOPH30BAHHOTO;
cooO1eHue

00 ucTouHUKEe HH(POPMAIIUH; OIIEHKa WH(pOpMAIUN
aBTOPOM.

Casizu MeXy
MPEAJIOKEHUSIMH TEKCTA

TexcrooOpasyromas GyHKIUS TOBTOPSIOLINXCS CIIOB,
BTOPUYHBIX 0003HAYEHUN CUTYaIlUH, MECTOUMEHHBIX
MIOBTOPOB H JIp.; aBTOPU3ALIUS CBSI3EH MEXITY
MPEJUI0KEHUSIMH TEKCTA.

Mopyas 3

Pycckmiiid A3bIK /151
MOBCEHEBHOI'0 00ILIEHHS
IToroaa u xaumar

[lepenaua cooOrienuii o moroje ¢ U3MEHEHUEM BPEMEHHOTO
IJIaHa; COCTABJIEHHUE IIPOTHO3a MOTO/IbI C OTIOPOM Ha TEKCT.
OO6pa3oBaHue NMpuiIaraTeIbHbIX U HAPEUUH COCTOSIHUS OT
CYIICCTBUTCIIbHBIX, 0603HaanOH_II/IX SIBJICHHA IIOI'OAbI U
npuposl. OOpa3oBaHUe OTIIIArOJIBHBIX CYIIECTBUTEIBHBIX.

Hom. Cemps.
Berpeun u mpuémel

Paccka3s o cBoeii ceMbe. Onicanue JoMa ¢ ONOpoi Ha
IIPEJI0KEHHBIE KOHCTPYKIUH C MCIIOJIb30BAaHUEM JIEKCUKU
TEMBI.

[TpunaratensHble, 0603Havarone 11BeTa. CTpyKTypa
auaora.

Ilepenaua copep>kaHus TEKCTA OT JIMLA Pa3HbIX
JNEUCTBYIOLIUX

mui. [Mpuyactus (kpatkas u nmonHas gpopma). Hapeuws.
BeIpaxxeHue XxapakTepuCTUKU IEHCTBUS.

Buemnuit o6nuk. Opexna.
[Ipa3qHUKM ¥ TIONApKU

Jlexcuueckue cuHOHUMUS, aHTOHUMUSA. CTpyKTypa
MOHOJIOTa,

ero Tpanchopmarys B quanor. CHHTaKCHYecKast
CUHOHUMUS,;

CTPYKTYypa olnpeaesneHus. BeipaxkeHne BO3MOKHOCTH,
NOJDKEHCTBOBaHUA. 1Ipsimast 1 KOCBEHHast peub.
JIeNCTBUTENIbHBIC TPUYACTHSL.

Tpancnoprt B ropoae

[Torumanwue 1 u3BIeYCHUE HEOOX0IUMOM HH(pOPMALIUY U3
TEKCTa; COCTABJICHUE TEKCTA C OMOPON Ha HOMHUHATHBHbIE
KOHCTpYKLUH. [IporHo3upoBanue pa3BUTHs BHICKA3bIBAHHS,
XapaKTepUCTUKA YYACTHUKOB COOBITUS M MECTa JCUCTBUSI.
Mo3roBo#i IITypM: IYTH peLIeHHUs TPOOIEeMBbI IPOOOK.

3110pOoBBIit 00pa3 )KU3HU.
310pOBO€E MUTAHUE

Onucanue xapakTepHBIX 0COOCHHOCTEH Pa3TUYHbIX BUIOB
criopra. BelpakeHne cpaBHEHHS, CONIOCTaBJICHUS. JIeKus ¢
3apaHee 3aIulaHupOBAaHHBIMU omnOkaMu. KosiekTuBHoe
ucrpaBieHue. BoruieHeHne U3 TeKcTa eIMHULL CMBICIIOBOM
uHpopMmanuu. Buspl riarosios, mooyuTensHbIe
MPEUI0KEHUSI.

HaumeHnoBanmne TUCIHUILINHDI

dusnueckue MeToabl HCCICAOBAHUM

0O0béM qucouiinnbl, 3E/ak.u

3 3E (108uacoB)

Kpatkoe conep:xanue THCHUILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI Kpatkoe conep:xanue pa3uenoB (Tem)

AUCHUIIJIMHBI




BBenenne

30H/10BbIC M3MeEPEHHS TAPAMETPOB IJIA3MbI

MHuKpPOBOJHOBbIE METO/AbI ANATHOCTUKH
napaMeTpoB IJa3Mbl

.JIa3epHaﬂ AUATrHOCTHKA IIJIa3Mbl

CrnekTpockonus miasMbl

Croco0Obl CO37aHus ra30pa3psAHON TUIa3Mbl U
o01acTu ee NpUMEHEHUS

OnuHOYHBIN U ABOMHON 3JEKTPUUECKUE
30H/1bI. MeTob1 00paboTKH pe3yabTaToB
U3MEPEHUN.

KoHcTpykiuu 30H10B.

30H/I0BbIE UBMEPEHUS B CMECSIX Ta30B.
Meroauka onpeeiaeHus MOTEeHIMaNa Mia3Mbl.
30H/ C OXpaHHBIM KOJIBIIOM.

CeTyatrslii 30H,.

Pe3onancHbIM 30H.

BBICOKOYACTOTHBIN 30H/I.

MarHuTHBIA 30H/I.

PacnpocTpaneHre MUKPOBOJIH B INIAMEHHBIX
cpenax.

BinusHue TENNOBOro IBUKEHUS AIEKTPOHOB HA
BY-cBoiicTBa miaa3Mel.

YcnoBue ¢1aboro BO3MYIICHUS TapaMeTPOB
mia3mbel BU-momsiMu.

Pe3oHaropHas nuarHocTrka napameTpoB
MI1a3MBI.

JInarHocTHka rnmapaMeTpoB IIa3Mbl €
HMCIOJIb30BAaHUEM BOJIHOBOJIOB.
30HAMPOBAHKE TJIA3Mbl TyYKAMH MUKPOBOJIH.

JIByxiyuyeBasi uHTEphepoMeTpusi.
[Inmupen meroxn.

Meton TeHeBoit poTorpadum.
HuTepdepomeTpusi ¢ UCTIONb30BaHUEM
(OTOANEKTPUUECKON pPEerucTparuu.
Wuteppepomerp Maxa-PoxaecTBEHCKOTO
Wutepdepomerp MaiikenbcoHa.
Tpex-3epkanbHble HHTEPPEPOMETPEI.
HuTepdepomerpsl ¢ nmpeodpazoBaHHEM
YaCTOTBHI.

HuTepdepomMeTpsl ¢ reTepoIMHHBIM
peoOpa3oBaHUEM YaCTOTHI.
HuTepdepomerpsl ¢
TOMOJIMHHBIMIIPEOOPa30BaHUEM YaCTOTHI.
Komnencanmonusie THTEpPEepOMETpEI.
JIMarHoCcTHKa IMapaMeTpoB IUIa3MBbI 10
MOBOPOTY INIOCKOCTH TOJIIPU3AIIUU CBETA
PaccesiHue >1eKTpOMarHUTHBIX BOJIH B IIJIa3Me.
MeToabl ¥ TEXHUKA SKCIIEPUMEHTA T10
MCCIICZIOBAaHUIO PACCESHUS CBETA B TUIA3MeE.
[Tapk 3G eKT B MOCTOSHHOM U
MUKPOBOJIHOBOM TIOJISIX.

JlOTITIIIEpOBCKOE U APYTHe MEXaHU3MBbI
YIIUPEHHSI CTIEKTPATbHBIX JIUHUH.

CBs13b npoustst CieKTpaibHbBIX JIUHUH ¢
napamMeTpamHu IJIa3Mbl.




Kopnyckyasipaasi [MarHocTuka

napaMeTpoB IJIa3Mbl

N3mepenue 31eKTpOHHOM TeMIIepaTyphl 110
MHTCHCUBHOCTH CIIEKTPAJIBHBIX JTHHUH.

HccnepoBanusi MOTOKOB S3HEPTUU U3 MJIA3MBbI.
N3mepenus moyHbIX MOTOKOB YacTHII.
DNEeKTPOCTATUYECKUN aHATU3aTOP SHEPTUU
HMOHOB U 3JIEKTPOHOB.

Macc-aHann3 HOHOB ITIJIa3MBbI.

AHanu3 HeUTpaNbHbBIX YACTHIL.

AHanu3 NpoyKTOB SIACPHBIX PEAKIIHi.
HccnenoBaHust TOTOKOB OBICTPBIX 3JIEKTPOHOB
W3 IJ1a3MBI.

30HAMPOBAHUE IJIA3Mbl AaTOMHBIMH ITyYKaAMH.
UccnepoBanue »reKTpUUECKUX MOJIeH B
IJ1a3M€ C MOMOIIBIO MTYYKOB 3aPSKEHHBIX
YaCTHII.

HaumeHoBaHNe TUCIHHUIJIAHBI

PDu3nyecKHil NPAKTUKYM 110 ATOMHOM pU3HKe

O0béMm qucouiminnbl, 3E/ak.u

4 3E (144 yaca)

Kpatkoe conep:xanue THCHMILINHBI

Ha3zBanmue pa3aesioB (Tem)

JUCHHUIINHDBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHMIIHHBI:

Bsenenue.

Texuuka 0€30MaCHOCTH.

Atomuble mozenu. Teopust bopa.

OmnseiT ®@panka u ['epua

Bounsb! ne bpoins.

Omnpenenenue nocrosinHoi [1nanka

@u3nyecKue IPUHLIMIIBI KBAHTOBOM

MCXaHUKHN

KomOuHanmonHoe paccesiHue cBeTa
OmeraTpoHHBII Macc-CIIEKTPOMETP

AtoM BoJiOpoOJa.

CoCTOSIHUS PIEKTPOHOB B aTOME.

N3ydenue criekrpa BOIOPOAAa U H30TONTUYECKOTO
cIBUTrA.

Pentrenosckoe usnyueHue

HaumenoBanue MareMaTHYeCKHH aHAIN3
JUCHHUILINHBI

O0béM TMCUMIUINHBI, 15 3E (540 yacoB)
3E/ak.u

Kparkoe copepxanue 11 CUMILINHBI

Ha3zpanue pa3nenoB (Tem)

Kparkoe conep:kanue pasnesnos (TeM) JMCHHIIIHHBI:

AUCHUIIJINHBI
JJ1eMeHTbI TEOpuHn IloHsATHE MHOMXECTBA. OnepauHH Haa MHOXCCTBaMH. OTO6pa)KCHI/I$I
MHOKECTB MHOXKecTB. CUCTHEIC MHOXKECTBA. MOH_IHOCTI) MHOXECTBaA.

Teopus neiicTBUTEJILHOIO
qncaa

MHOXeCTBO HeﬁCTBHTeHBHLIX YHCCII. OI‘paHI/I‘leHHLIC CBCPXY
MHOXCCTBA. Ol"paHI/I"IeHHLIC CHH3Yy MHOXXCCTBA. OI‘paHH‘ICHHLIG
MHOXCCTBA. BerHI/Ie 1 HWKHUC I'PaHU. Tounas BCPXHAA U TOUHAA
HWXXHAIA TPaHU.

Teopust npenenos
YHCJIOBBIX
MoCJIeI0BATEILHOCTEH

UYucnoBast mocinenoBaTeNbHOCTh U ee Ipeen. CBONCTBAa CXOAIINXCS
YHCIIOBBIX MOceaoBaTenpHocTe. [lpenensbHblil nepexon B
HepaBeHCTBaX. ApupMeTHUECKHE AeHCTBHS HaJ CXOISIIUMUCS
MOCIIE0BATENBHOCTAMU. MOHOTOHHEBIE NTOCIIEA0BATENBHOCTH U UX
npenensl. Yucno e. Kpurepuit Komu cxonumoctu
MOCIIEI0BATENBHOCTH. YacTHUHBIE IPEAETBI.




Teopust npenenos
pynxumii

[penen pyakuu B Touke. [penen no Kommu u no I'efine; nx
SKBUBAJCHTHOCTE. [IepBBIl U BTOPOIl 3aMeyaTeNbHBIC TIPECIbI.

o0
MOHOTOHHBIX (byHKLH/Iﬁ CpaBHCHI/Ie OCCKOHEUHO MAJIBIX.
DKBHBAaJICHTHbIE OCCKOHEUHO Majlbic. 3aMeHa OECKOHEYHO MAJbIX B
OTHOIICHHAX.

0 o »
Heompenenennoctu Buna 6,—,00 —0,17,0°,00°. Mpexnen

Teopust HenmpepbIBHBIX
pynxumii

HenpepriBHOCTh QyHKIINH B Touke. CBOMCTBA HENPEPHIBHBIX
¢ynkuuii. HempeprIBHOCTD 31eMeHTapHbBIX (QyHKUUH. OTHOCTOPOHHSIS
HenpeprIBHOCTE. Kitaccudukanust paspeiBoB. Cynepno3nuius
HenpepbIBHBIX QyHKIMHA. CyliecTBoBaHUE 00paTHON (YHKIHH.
[Tonstue paBHOMepHOH HenpepbiBHOCTU. Teopema KanTopa.

JAuddepenunanbHoe
HCYHCIIeHHE

[MpousBonHas u ec cBoiicTBa. Ee reomerpuyeckuii cmbici. Tabnuma
npou3BoAHbIX. [Ipon3BonHas oOpatHoit pyHkiuu. [IponsBoaHas
CYMMBI, TPOU3BEIeHHS, YacTHOTO. [Ipon3BoHAS CIOXKHON (QYHKIIHY.
Onnocroponnue npousBoaHsie. Juddepennuan. lHBaprnaHTHOCTH
¢hopmer rieporo auddepenipana. OCHOBHBIC TEOPEMBI

g depeHIuanbHOr0 HCUHCIeH s : TeopeMbl Depma, Poms,
Jlarpanxa, Kommm. [IponsBoanbie u quddepeHInaibl BRICIIAX
nopsnkoB. @opmyna Telnopa. UccnenoBanue xoga u3MeHeHUs
(GyHKINH.

IlepBooOpa3nas u
Heonpe/eJIeHHbIii
HHTErpaJ

Heonpenenennsiit UHTErpal, onpeneicHue U IpocTenIlue CBOMCTRA.
Tabmura OCHOBHBIX MHTErpaioB. [IpaBuiia HHTErprupOBaHHMSL.
WNuTterpupoBanue nyTeM 3aMeHbI IepeMeHHbIX. IHTerpupoBanue mo
yacTsaM. HTerpupoBanue paluOHAIbHBIX U UPPAlMOHATBHBIX
¢yskmit. UaTerprpoBanne TpUroHOMETPUYECKUX (DYHKITUH.

OnpenesieHHbII HHTETPaJ

Onpenenenne, HEOOXOAUMOE YCIOBUE CYILIECTBOBAHHS
onpeznenenHoro uaTerpana. Kpurepuit lapOy. Knaccer
HUHTErpupyeMbIx QyHKIHA. CBOWCTBA ONMpeeeHHBIX HHTErPajloB.
OcHoBHas TeopeMa MHTETPATILHOIO UCUHUCIIEHUS. 3aMeHa EPEMEHHBIX
B onpeneneHHoM uHrerpaie. [Ipunoxenus narerpana Pumana.
HecobcTBeHHBIE HHTErpabI.

DOYHKIUH MHOTHX

Hpez[en 1 HCIIPCPBIBHOCTH (bYHKLH/II/I HCECKOJIbKUX NMCPCMCHHBIX.

NepeMeHHbIX Yacraslie npousBoansie. Audpdepenunpyemocts. [lonnbriii
muddepennuan. [Iponssoanas ot cnoxuoi Gpyakuuu. [IponsBogusie u
muddepenmast Beicimx nopsiakos. Gopmyna Teitnopa.
OKCTPEMYMBI.

Yucnosnie Yucnoslie psabl. YacTuuable cymMmmbl. OOIIuil uiieH psiza.

1 GYHKIMOHATIBHBIE PSIBI

Heob6xoaumoe ycinoBre cXoquMocCTH psiaa. Psapl ¢
HEOTpULIaTeNbHBIMU WieHaMu. [Ipu3Haku cpaBHeHus. [Ipusnaku Komu
u Jlanam6epa. MHTerpanbHblii npu3Hak. 3HaKOYEepe Iy IOUIHecs psAabL:
npusHak Jlefionumna. CXonuMoCTb TPOU3BONBHBIX PAA0B. AOCOMIOTHAS
U yCIOBHAsA CXOAUMOCTb. OYHKIIMOHAIBHBIE IOCIE0BATENBHOCTH U
psaasl. PaBHOMepHas cxonuMocTh. [lowieHHOENHTErpupoBaHue U
muddepennupobanne psigoB. CTeneHHON ps.

KpaTHble nnTerpans

WnTterpan Pumana na n-mepaom npomexytke. Kputepuu Jlebera u
HapOy unTerpupyeMoctd QyHKIHH. JomycTHMBIE MHOKECTBA U
uHTerpansl Ha HUX. O0mme cBoiicTBa uHTerpana Pumana. Ceenenue
KpaTHOTo UHTErpasia K moBTopHoMy. Teopema Oyounu. J[BoiiHoi
WHTErpaJl: IpUBEICHNUE K TIOBTOPHOMY, 3aMEHa NEPEMEHHBIX,
NpHIOKeHUs. TpoHHONW UHTETPAI U €r0 BBIYUCIIEHHE. 3aMEHa
MepEeMEHHBIX B TPOIHOM HHTerpane. HecoOcTBEHHBIE HHTErpabI.

KpuBonuHnelinele
MHTETpabl

KpuBonuneiinble HHTErpansl IEPBOro poja M X CBOMCTBA.
KpuBonuneiinsie nHTErpans! BToporo poaa. CBoiicTBa HHTETPATIOB
BTOpOro poaa. dusnueckas narepnperanud. HezaBucumocTs
KpPUBOJIMHEIHOr0 MHTErpaia OT IyTH HHTErpupoBanus. Popmyna
I'puna.




IToBepxHOCTHBIE
UHTETPaJIbl

[ToBepxHOCTHBIE HHTErPAJIBI IEPBOTO POAA U UX CBOMCTBA.
[ToBepxHOCTHBIE HHTErpalibl BTOPOro pona. CyliecTBOBaHUE U
Boluncienue. CoiictBa. dusnueckoe UCTOIKOBaHUE. DOpMyITbI
Crokca u Octporpanackoro-I'aycca.

Teopus nosus

CkansapHsle 1 BeKTOpHBIE mofisl. [loBepxHOCTH ypoBHS. BekTopHbIE
nuaun. Bekropusie TpyOku. I'panuent. [lotok BekTopa uepes
noBepxHocTb. JuBeprenuns. Hupkymsanus sekropa. Buxps (poTop).
[TorennmansHoe none. ConenoupanpHoe nosue. ['apMoHHUecKoe noe.

HanmeHoBaHue Teoperuyeckass MeXaHHKa
AUCHHILIMHBI

O0béM TMCUMIUINHBI, 4 3E (144 yaca)

3E/ak.u

Kpatkoe conep:xanue THCHHIUINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

OO0mas yactb. OCHOBHBIE
MOHATHS MEXAHUKH.

OOBEKTHI H3YUCHUS TEOPETUUCSCKON MeXaHUKH., MartepuanbHas
Touka. MexaHnueckas cucrema. Henzmensemasi MexaHuueckas
cucrema. AdcomoTHO TBeproe Teno. Crura. MOMEHT CHITHIL.
OKBUBAJICHTHBIC U YPABHOBEIIEHHBIC CUCTEMBI CHII. AKCHOMBI O
cunax. Crnencrsue. Knaccudukanus cuin. CBoicTBa BHyTPEHHUX CHIT
HEU3MEHIEMON MeXaHWYeCKoU cucTeMbl. CBSI3U U UX
KIaccuguKanus. AKCHOMBI 0 CBsA3sX. OCHOBHBIC THIIBI CBSI3CH U UX
peakruu. [ToHsiTHe 00 MICATBHBIX CBS3SX.

Kunematuka

Cucremnl orcuera. KuaemMaTudyeckue 31eMEHThI JBUKCHUA.
OCHOBHEIE 3aga4d KMHEMAaTUKH. Kunemartrka Touku. CiocoObl
3agaHuA IBUKCHHA TOYKH. KpHBOHHHCﬁHLIC KOOpAWHATLI TOYKH.
OpTOFOHaJ’IBHLIe CHUCTCMbI KOOPpAWHAT. HpI/IMCpLI KpHBOHHHCﬁHLIX
CHUCTCM KOOpJAUHAT. EcrecTBeHHEI cr1oco0 3aJaHuA IBUKCHUA
TOYKH. CKOpOCTB " YCKOPCHHEC TOYKHU. OHpC,Z[CJ'ICHI/IC HX 1npu
PA3JINIHBIX crmocobax 3aJaHuA IBYOKCHUSA TOYKH.

Kunemarnka TBEpAOro Tena

Crenens cB0OOIBI TBEpAOro Tena. Onpenenenne moioKeH s
TBeporo tena. Yisl Oinepa. [locTynaTensHoe ABMKEHHE TBEPAOTO
Tena. 3aKOH JBIMKEHUS. TeopeMbl O TPaeKTOpHUAX, CKOPOCTAX U
YCKOPEHHSX TOYEK Tena. J[BukKeHre TBEpAOro Tena OKoJIo
HEMOJBUKHON TOUYKH M HENOABMKHOM ocu. KunemaTuueckue
xapaxktepucTuku tBepaoro tena. Ilapamerper Konu-Kneitna. CBszp
Mex 1y napamerpamu Kamu-Knelina u yrinamu Oiinepa.

Toukd. Bekrop yrnosoii ckopoctu. Onpeenenne MTrHOBEHHOM
YIJII0BOM CKOPOCTH TBEPAOIO Tea C OMHOM HEMOIBUKHON TOUKOM.
CxopocTH B ycKopeHHs Touek Tena. Kunematnueckue ypaBHEHUS
Oiinepa. I'eomerpudeckas natepnperanud. [logBrxHbI 1
HEMOABWXHBIN akcoupl. [IBikeHrne cB0OOAHOI0 TBEPAOTO TeNa.
Teopema Diinepa 0 MTHOBEHHOM ABM>KEHUH. CKOPOCTH M YCKOPEHHS
Touek Tena. I'eoMerpuueckas nHTepnpeTanys. BUHTOBOE NBHKEHHE.
[Inockoe nBUXkEHHUE TBEPAOTO TeNa. 3aKOH ABMKEeHHUS. CKOPOCTH U
YCKOpEHHsI ToYeK Terna MrHOBEHHBIH LEHTP CKOpOCTeH 1
MTHOBEHHBIA LIEHTP yCKOpeHui. [1oaBUKHBIM U HEMOIBUKHBIN
LIEHTPOUIBL.

Ci10:KHO€ IBHKEHHE TOYKH

OcHOBHAas U OJBUKHASA CUCTEMBI OoTcueTa. OTHOCUTEIBHOE,
MEPEHOCHOE U a0CONIOTHOE IBIKEHHE TOUKU. TeopeMbl CIIOXKCHUS
cKopocTelt u yckopenuit Touku. Y ckopenne Kopuonuca. [IBuxenue
TOYKH OTHOCUTEIBHO CUCTEMBbI KOOPJIMHAT, CBI3aHHOU ¢ 3eMIieil.
OOBsicHeHHE a0eppallMOHHOTO cMelieHns 38371, 3akoH bapa.

CiokHO€e IBHIKEHHEe TBEepAOro
TeJIAa

CrnoxeHnue MOCTYIATCIBbHBIX Z[BI/DKCHI/If/’I TBCPAOTro TCia. CrnoxeHue
BpallaTCIIbHbIX I[BI/I)KCHI/If/’I BOKPYT IIEPECCKAIOIMNXCS, MapaJlJICIbHBIX

KBaTepHI/IOHLI. 3aKoH JABWIKCHU TBEPAOro TCjia OKOJIO0 HCHOI[BI/I)KHOfI




u ckpenBaronmxcs oceil. [lapa Bpamennii. Cnoxxenue
MOCTYNATENbHBIX U BpalllaTENbHBIX ABHKEHUH Tena. ClnokeHue
BHHTOBBIX JIBUKCHHH.

Craruka. I'eomeTpuyeckas
CTaTHKa.

OcHoBHBIE 3aa4X cTaTUKN. CHcTEMa CXOMSIINXCS CUI. Y CIIOBHSA
paBHOBecHUs cUCTeMBbI cxonsaumxcs cuil. [lapannensusie cuinel. LienTp
napauienbHbIX crl. [lapa cun. MomeHT napsl cuit. Teopemsl 00
SKBUBAJICHTHOCTH Nap cuil. CiroxeHue nap cuil. Y cloBus
paBHoBecus nap cui. [IpousBonbHas cucrema cui. [IpuBenenue
MIPOU3BOJIBHOM CHUCTEMBI CUJI K TJIABHOMY BEKTOPY U TJIABHOMY
MoMeHTy. HBapuaHThl npuBeneHus. JluHaMu4eckuil BUHT. Y CIOBUS
paBHOBeCHUs MPOU3BOJIBHOM cUCTeMbI cuil. CucTeMa TBEpbIX TeEll.
YcnoBusi paBHOBECHS CUCTEMBI Tell.

AHaJINTHYeCKas CTaTHKA

JlelicTBUTENBHBIE, BO3MOKHBIE U BUPTYaJIbHBIE IEPEMEIIEHUS TOUKH.
Pabota cunbl Ha JEHCTBUTEIEHOM U BUPTYAIbHOM TepeMEIIEHHUIX
TouKkH. MneanbHble cBs3u. PaboTa cuitbl Ha KOHEYHOM TNEepEMEILCHHH.
[one cuin. [orenumanbusie cunbl. Cunosast GyHkuus. [IpuHimn
BO3MOKHBIX IIEpEMEILIEHUI ISl CHCTEM, CTECHEHHBIX U/I€aTbHBIMU
CBSI3SIMH. Y CIIOBHSI pABHOBECHUSI HEM3MEHSEMBIX CUCTEM. Y PaBHEHUS
paBHOBECHSI MEXaHNYECKOI CHCTEMBI B IPSIMOYTOIBHBIX
KoopauHatax. Merox MHOxuTenel Jlarpanxka. O6001meHHbIE
koopauHaTel. O000IIEHHbIE CHITBL. Y paBHEHUSI pAaBHOBECHS
MeXaHHUYECKOH cHCTeMBI B 0000IIEHHBIX KoopAnHaTax. PaBHOBecue
MEXaHWYECKON CUCTEMBI B MOTEHIIMAIBHOM CHUIIOBOM Moiie. LleHTp
TSKECTU U IIEHTP MacC MEXaHUYECKOH CHCTEMBI.

Junamuka

OCHOBHBIE IIOHATHS U OIpCACIICHUSA JUHAMHKU. I/IHepLH/IaJ'ILHLIC
CUCTEMBI OTCUCTA.

JAuHamMuKka TOYKHU

3akonsl HetoToHa. YpaBHEHUS ABMXKCHUSI MaTEpUATIbLHON TOUKH.
[psamas u oOparHas 3agaun AuHaMUKA. OCHOBHBIC JHHAMUYCCKUC
MOKa3aTeNu JBUKEHUSI MaTepUabHOM TOUKU U MEXaHUYECKON
CHCTEMEBI: KOJIMYECTBO IBYIKCHHUS, MOMCHT KOJIMYECTBA JBUKCHHS,
KHHETUYECKUI MOMEHT, KHHeTH4YecKas sHeprus. HeceoboaHoe
JBIKEHUE MaTepUaIbHON TOUKU. Y paBHEHUS IBUXKEHUS TOUYKU 110
KpHBOH 1 moBepxHOCTH. Ceprueckuii MassTHUK. J|BH)KEHHE TOUKH
MO/ JEHCTBUEM LEHTPAIbHON CHIIbL. Y paBHEHHUSI IBUKEHUSL.
®opmyna buns. /[BrkeHue mianeT. 3aKOH BCEMUPHOTO TSATOTEHUS
Hetorona. 3amava nByx Ten. /[BmkeHne HCKYCCTBEHHBIX HEOECHBIX
TEIL.

OTHOCHTEIbHOE IBHKEHHE
TOYKH

I/IHepuHaanaﬁ 1 HCUHCpLUAJIbHAA CUCTCMbBI OTCUCTA. ypaBHGHI/IH
JBHXKXCHHA TOYKHU B HeHHCpHHaHLHOfI cucrteme orcuera. Cuibl
HUHCPpUHUU. O6H.[I/IC TCOPEMblI JTMHAMUKH OTHOCUTCIIbHOTI'O ABUIKCHUA
Touku. OTKIIOHCHUE nagaromux TSI OT BEPTUKAIIN. MasTHuK qDYKO

JAuHaMHKa TOYKH IepeMeHHOoH
MAaccChl

Touka nepemMeHHOI Macchl. YpaBHeHHE Melepckoro. 3agayda
YIPaBIEHUS IBMKEHNEM TOUKH C TOMOILBIO PEAKTUBHBIX CHIL.

JAuHaMmuka MexaHUu4ecKou
CHUCTEMBI

MOoOMEHT MHEpPIIUH TBEPIOTO TENa OTHOCUTENBHO OcH. Pamuyc
unepun. Llentpobekabie MomenThl. Teopema [olirenca. Teopema
Kénura. Kunerndeckast sHEpTHs TBEPOTO TeNa. DIUTHIICOUT]
uHepuy. [ naBHbIe ocu nHepuu. OOMmKe TeopeMbl JUHAMUKA
MeXaHHUECKOH cucTeMbl. TeopeMbl 00 H3MEHEHNH KOIHYEeCTBa
JBUKEHUA U O ABM)KEHUM LIEHTpa Macc. TeopeMa 0 KHHETHYECKOM
MOMEHTE MEXaHUYECKOM cucTeMbl. TeopeMa 0 KHHETHUECKOM
9HEpPruM MeXaHH4yecKol cucteMsl. [lepBble MHTErpabl.

JAuHaMuKka TBepaoro teja

[TocrynarensHOe IBM)KEHHE TBEPIOro Tena. Bpamenue tBepaoro
TeNa BOKPYT HEMOABHKHONW ocH. DU3NYECKUI MasiTHUK. [IBI)KEHUE
TBEPJOro Tejla OKOJIO HEMOABMKHON TOUKH. J(nHamMuueckue
ypaBHeHUs Dinepa. Tsokenoe TBepAoe TENO ¢ OJHON HEMOJBUAKHON
TOuKOl. YpaBHeHHs Jiinepa-Ilyaccona. IlepBbie HHTErpabL.
Krnaccudeckue ciryyan MHTErpUPYEMOCTH YPaBHEHUH TUHAMUKH
TBEPOro Tela ¢ OJHONW HeNmoABIKHOU Toukod. Ciydail Ditnepa.




TBCPAOTo TCiIaA.

Cryuait Jlarpanxka. Cnydaii C.B. KoBanesckoii. J[Bmxkenue
cBOOOAHOTO TBepAoro tena. [lnockonapaniensHoe ABUKEHNE

HpI/IHIII/III])I MEXAaHUKH

[Mpunmun Hanam6Gepa. [TpuHIMI BUPTYaNIbHBIX MEpeMELIeHuI
Hanambepa-Jlarpanxa. [punnun XKypnena. [punnun "aycca.
[Ipunuun crarmonapuoro neicteus ['amunbTona. [punimmn
Ocrtporpanckoro. [IpuHumn cranroHapHoro aewctsud Jlarpanxka.
[Mpuntun Moneption. [lpuHnun cranronapHoro aedcTBus Skoou.
OnTHKO-MeXaHWYecKasi aHaJIOTHsl.

YpaBHeHuS ABUKEHUSI
MeXaHUYeCKOH CHCTeMbI

VYpaBHEHNS OBM)KEHUS MEXaHUYECKOW CUCTEMBI B IPSIMOYTOJbHBIX
KoopanHaTax. Muoxutenu Jlarpanxa. MaTerpan sueprum.
VYpaBHEHHS IBHKEHUS MEXaHUYECKOW CHCTEMBI B 0000IEHHBIX
koopauHatax. O6o6mennsie cuinbl. Oynkuus Jlarpanxa.
Huknuyeckue koopanHaTel. L{ukinnueckne nHTErpaisl. Y paBHEHUS
Payca. YpaBHeHUs ABIKEHMS MEXaHUYECKOW CUCTEMBI B
KaHoHHMYeckol ¢opme. KaHoHMUeckne nepeMeHHble. DyHKIUS
I'amunerona. Ilepsrlie uHTErpansl. YpasHenus Anmnend. [IpuHnnn
CTallMoHapHoro feicteud ['amMuinbTOHa M ypaBHeHUs Jlarpanxa
BTOpOro poja. BeiBoa ypaBHeHu# Jlarpanka u3 npuHIuna
Octporpanckoro. YpaBHeHus Jlarpanska v IpUHLIKI CTALIMOHAPHOTO
neiicreus Jlarpamka. Merox ['ammiberona-Skoou. Teopema SAxobu o
MIEPBBIX HHTETpaslaX YpaBHEHUH TNHAMUKA B KAHOHUYECKUX
nepemeHHbIX. [IpuMenenne merona I'amunpToHa-AK00ON ATIs
CTallMOHApHBIX cucTteM. [Ipumenenue merona ['aMunbroHa-Akobu
JUISL CUCTEM € UKIMYECKUMH KoopauHaTaMmu. [IpuMeHneHne merona
I'amunbrona-Skobu Ui cucTeM ¢ pa3fensaOUIMMUCS TepEeMEHHBIMH.
MogenupoBaHnue TMHAMUKA MEXaHUYECKHX CHCTEM CO CBSI3SIMH.
Onpenenenne BoipaxkeHuit MHOxuTener Jlarpanxa. Ctabunuzanys
CBSI3€H TP YMCIICHHOM PELIEHUH ypaBHEHUH TUHAMUKH.
HccnenoBanne TMHAMUKNA MaTeMaTHYECKOI'O MasITHUKA.
IuknonganbHbI MasTHUK. DnekTpomexannka. Oynknus Jlarpanxka
3JIEKTPOMEXaHN4IecKoi cuctemMbl. Crila AMnepa 1 MOMEHT CHJIBI
Amnepa. MarHuTHBI MOMEHT POBOAHMKA C TOKOM.

JIBU:KeHMe MeXaHH4YeCKOi
CHCTEMbI 0KO0JI0 IMOJI0KEHUS
PaBHOBeCUA

Knaccudukanus cuin. [loreHunanbHble, THPOCKOIMYECKHE U
nuccunatuBHele cuiibl. @yHkuus Penes. YpaBHeHUs ABHKEHUS
MEXaHUYECKON CHUCTEMBI B CPEJIE C COMPOTHUBICHUEM. Y CIIOBHS
paBHOBecHsA. Y CTOMYHUBOCTH MOJIOKEHUS paBHOBecHsL. MccnenoBanue
YCTOMUNBOCTY MOJIOXKEHHS pABHOBECHS MEXaHUYECKON CHUCTEMBI
MerogoM Jlarpanxka. Teopema Jlarpanxka-Jlexen Hupuxie.

Y CTONYMBOCTD MOJIOKEHUST PABHOBECHS] MEXaHUYECKOW CHCTEMBI B
ogHopoaHOM none TskecTH. [Ipuauun Toppuyenn.

Y CcToOHYNBOCTL IBIJKEHUS

OcCHOBHBIE OnpeeNeHHs TEOPUN YCTOHUUBOCTH 110 JISImyHOBY.
Teopemsl 00 ycroitunBoct. Metox ¢ynkuuit JIsmyHoBa.
Y CTONYMBOCTD IMHEHHBIX CUCTEM.

HaumeHnoBanmne TUCIUILINHLI

TepmoanHamMuKa U craTucTHYecKas pusuka

0O0béM qucouiinnel, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

OcHOBBI TEPMOANHAMUYECCKOI0 OIIMCAHUSA.
CBs3b €O CTATUCTHYECKHM OIMHCAHHEM.

[Ipenmer u MeTO1 TEPMOJUHAMUKU U
craructuueckoi ¢usuku. [lonarue o Mukpo-
Y MaKpOOIMCAaHUAX (PU3NUECKOTO 00BEKTa
(®O). TepmoanHAMUYECKUE TAPAMETPBI U UX
KJaccuukaiusa. Buipl TermoBoro KOHTaKkTa
Mexty @O 1 BHEIIHUM OKPY)KCHUEM.




CaoiicTBO TpaH3uTUBHOCTH. DU3nueckue
ycioBud s Tepmocrara. Hynesoe Havano
TEPMOJIMHAMUKHU.

Hepnoe HavYaJ10 TCpMOAMHAMUKH.

BHyTpeHHss sHEprus, padoTa 1 KOJIMIECTBO
TEIUIOTHI KaK Mepbl ee u3MeHeHus. O0bem u
JaBJICHHUE, SHTPOIHUS U
temnepaTypa. () (HEeKTUBHOCTD TETIOBBIX
MAIlKH (B TOM YHCJIe, C KOHEYHBIM BPEMEHEM
JEUCTBUS) B PA3IMYHBIX PEXKUMAX U
cyOpexxumax.

TepMounHaanecmle NMOTCHUHAJBI U CBA3HU
MEKIAY HUMM.

BHyTpenHss sHeprus, cBOOOHAS SHEPTHs,
sHTaANBIUsA, HoTeHIMan ['uooca. /Ipa
IIPEICTaBICHHS TEPMOINHAMUYECKUX
IIOTEHIMAJIOB: SJHEPreTUYECKOE U
suTponuitHoe. IlpeoOpazoBanus Jlexxanapa u
UX MaTeMaTudeckas 1 pusnuecKkas
UHTEpIpETAIHS.

TepmoguHamMu4ecKue ypaBHeHHA
COCTOSIHUSI H TEPMOAMHAMHYECKHE
BOCIIPUMMYHBOCTH.

TepMuueckoe, KaTOpUYECKOE U
0apOoKaJIOPUUECKOE YPAaBHEHUS COCTOSTHHSL.
HuddepeHunanbabie CBA3H MEXTY
HUMU. Y HUBEPCAIbHBIE B3aUMOCBSI3H MEXKY
TEPMOAMHAMHYECKUMH BOCIPUUMYHUBOCTIMU
(TETI0EMKOCTSIMU M CKUMAEMOCTSIMU).

BTopoe u TpeThe HAYAIO TEPMOANHAMHUKH.

DOKBHUBAJICHTHOCTb PA3JIMYHBIX (POPMYIHPOBOK
BTOPOTO Hayaja. Buabl sHTponus u ee
MH(POPMAIIMOHHO-CTATHCTUIECKUN
cmblcit.OcHoBHOE cocTostHre @O u ero
SHTponus (OTIIMYHAS OT HYJIS).

®da3oBble mepexoAbl MEPBOr0 M BTOPOro
pona. IlousiTue o mapaMerpax mHopsiika H
KPUTHYEeCKMX HHIEKCaX.

PeanbHbie ra3sl B npubamkennn Ban-uaep-
Baansca. Kputnueckas touka. Touka boitns.
IIpaBuno Maxkcseina.llapamerp nopsiaka npu
nepexoje ras — xxkujakocrts. Ilapamerp nopsiaka
TBepaoro tena. TpoiiHas Touka.lloTenman
tuna Jlennapnaa — Jlxonca u ¢azpl.IIpasuio
¢a3 ['mb6ca st MEHOroKOMIOHEHTHBIX DO.

Tepmoagunamuyeckas ycroiunsoctb PO.
Ipunnunel JelllaTrense — bpayna u
Omnzarepa.

YcnoBus MEXaHUYECKOHN U TEIUIOBOM
ycroiunoctu PO.IIponeccs! penakcauu
nHteHcuBHbIX T/l-mapamerpos.IIponecchr
nepeHoca 3kcreHcuBHbIX T/l-mapameTpos.

IlonsiTHe 0 HEPABHOBECHOM
(peHOMEHOIOrNYEeCKOH TepMOANHAMHKE
(¢popmysmpoBka OH3arepa).

Iloasatue o TCPMOJUHAMHUYCCKUX CHJIaX U

notokax.[Tonsarue 0 KUHETHYECKHX
kodpdunmentax U ux cummeTpun.CBs3b
KMHETUYECKUX K03 pUIIHEeHTOB C

MHUKPOCKOIIMYECKUMH XapaKTEPUCTUKAMH.

CraTncTnyecKkuii WJIM BePOSITHOCTHBIH
XapakKTep TelJI0BOro KOHTAKTA.

[ToHsiTHE O CIOHTAHHBIX (PIYKTyaUAX
SKCTEHCUBHBIX 1 HHTEHCUBHBIX
TEPMOAMHAMHUYECKUX
napametpax.06001eHHas
MaKpOdIProJuecKasi THIoTe3a.

Kanonuyeckoe pacnpenesenne I'mo0ca.
Cas3b c NPUHLIMIIOM (ycs10BHOTO0)
MAKCUMYyMa JHTPONHHU. PU3NYECKHI CMBICII
JAONOJIHUTEIbHBIX YCJIOBHH.

CraTuctuueckuii HHTErpal (Ccymma) u
cratucTuyeckuil Bec.CBsI3b CTATUCTUYECKOTO
MHTErpaia ¢ TepMOAMHAMUKON. CBS3b
CTaTHUCTUYECKOTO BECA C SHTPONHEN




Bonbumana. OuTponus bosbliMana kak
CBSI3YIOILIEE 3BEHO MEXY MaKpo- U
MUKPOONHUCAHUSIMH (TEPMOAUHAMUKON U
(a30BBIM MPOCTPAHCTBOM).

MeTtoapl BBIYHMCIEHHSI CTaTHCTHYecKoro | MneanpHblil U ci1ab0 HeueaabHbIH
HHTerpaJja (cymmal) s KOHKpeTHbIX @O. | kimaccuyeckui ras.MneansHbli ras ¢

BHYTPEHHUMU CTENEHIMU
cB00o 161 VIeanbHBIN KBAaHTOBBIN Ta3 B C1a00-
U CHJIBHO BBIPOKJIEHHOM
cocTosiHusAX./[ByXypoBHEBBI KBaHTOBBIN DO
(CIMHOBBII MapaMarHeTUK) U OTPULIATEIbHbBIE
a0COJIIOTHBIE TEMIIEPATYPBHI.

DayKTyanuun " KoppeJasauun B | [loHsATHE O CTAalIMOHAPHOM CIIy4aiiHOM

TepmoanHamuieckom ®O.

nporecce.CirydaiiHble myMmsl 1 Gpopmyra
HaiikBucra.

HaumeHnoBanmne TUCIUILINHDI

HNuTerpanbHbie ypaBHEeHUS] U BAPHALIMOHHOE
HCYMCICHHE

0O0béM qucnuiinnel, 3E/ak.u

2 3E (72 yaca)

Kpatkoe conep:xanue THCHHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

Kparkue cBenenust us
(pYHKIMOHAIBLHOI0 aHAJIN3A

Kpartkoe BBeZieHHE B (DYHKIIMOHAIBHBIN aHAIN3.
I'uns6epToBo mpocTpancTBo. OnpeneneHe rmmoepToBa
npoctpaHcTBa. CkansgpHoe npousBeaeHue. HepaBeHcTBO
Kommu-bynsikosckoro. CrucreMbl OpTOHOPMUPOBAHHBIX
¢bynkuuit. Meton oproronanuzamuu I'pamma-IImunra.
basuc B runs0epoBoM mpocTtpancTse. HepaBeHCTBO
beccensa. Pasencrso IlapceBans. Teopema @umepa-
Pucca./lenpra-pynkuus dupaka. Onpenenenue.
CoiicTBa nenbTa-hyHkuuu. Pasnoxxenue nenpra-
¢ynkuuu B uaTerpasn ®ypre. ®opmyssl CoXO1KOro.

BBenenne

Wuterpanbuble ypaBHeHus. Knaccupukanus JTUHEHHBIX
MHTETrpalbHbIX ypaBHEHUI.YpaBHEHUS C BBIPOKJICHHBIM
AJIPOM

Ypasaenuss @penrosanma 2 poaa

VYpasuenus Opearoabsma BTOporo poaa. Meron
MoCIeI0BaTeIbHBIX MpUOImKkeHnit. CaMoCOnpsHKEHHbIE
anpa. TeopeMsl 0 CIIEKTpax CaMOCONPSKEHHBIX slIEp.
Teopema ['mnbOepra-1lIMuara. AnbTepHaTruBa
@pearonsma. 3anada llIrypma-JInysumns. @yHkius
I'puna. Teopema CrekiioBa

YpaBHeHUs TUIIA CBEPTKH

VYpaBuenus tuna cBépTtku 1o dypne. [IpeodbpazoBanue
®ypre. YpaBHeHus BosbTreppa Tva CBEPTKHU.
[Tpeo6pazoBanwne Jlamaca

HNuTerpanbubie ypaBHenus 1 pona

VYpaBuenue Abens. Teopema [Tukapa. Onpenenenue
KOPPEKTHOCTH IIOCTAHOBKM MaTEMaTUYECKOM 3a1a4H 110
Anamapy. Meros HanMeHbIIMX KBaJapaToB. MeTo
peryisipu3zanuu TUXOHOBA

9J1eMeHTBI BapUHallMOHHOI'0
HCYHUCTICHUSA

[Ipocreiias 3a1a4ya BapuaiMOHHOTO UCUUCIICHUS.
OcHoOBHas JieMMa BapUAlIMOHHOTO MCYUCIICHUSI.
VYpaBuenue Disiepa. YacTHble ci1ydyan ypaBHEHHUS




Olinepa. @yHKIHNOHAJI OT HECKOJIBKUX TPACKTOPHIl.
N3onepumerpruueckas 3agaya

HaumeHnoBanmne TUCIUILINHDI

JInHeiiHas aaredpa M aHAJIMTHYECKasi reoMeTpHusi

O0béMm qucouiinnel, 3E/ak.u

2 3E (72 yaca)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

IToysa u JMHelHLIE
NMPOCTPAHCTBA HAJ MOJIEM.

Onpenenenue nons. OCHOBHBIE CBOWCTBA MoJel. XapaKTepuUCTHKA
noneii. Koneunsle n 6eckoHedHbIe mofist. [IpuMepsh! monei: momis
paLMOHANBHBIX, NEHCTBUTENBHBIX U KOMILIEKCHBIX uncen. [lone
BBIYETOB 110 MOJYJIIO MPOCTOro yucna. OnpeneneHue IMHEHHOTo
npoctpaHcTBa Haj noneM. DyHaamMeHTanbHbIC CBOMCTBA JIMHEHHBIX
npoctpaHcTB. [IpuMepsl TUHEHHBIX TPOCTPAHCTB: N-MEPHOE
apudMeTHIecKoe MPOCTPAHCTBO; MPOCTPAHCTBO MATPHIL,
MPOCTPAHCTBA 3aJJaHHBIX HA HEKOTOPOM MHOXECTBE (DYHKITHI CO
3HAYCHUSMHU B IIOJIC.

HoanpocTpancTBa JINHEHHOT0
NMPOCTPAHCTBA.

Onpez{eneHI/Ie nmoAnpoCTpaHCTBA JIMHEHHOr O MMpOCTpaHCTBA.
HOI{HpOCTpaHCTBO JIMHEHHOr 0 MMPpOCTPAaHCTBA KaK JIMHEHHOE
MMPOCTPAaHCTBO. TpI/IBI/IaHBHBIe noAnpoCTpaHCTBA. HpI/IMepBI
moANPOCTPAHCTB. HepecequI/Ie MOoANPOCTPAaHCTB U CyMMa
noANPOCTPAHCTB.

JInHeliHas 3aBHCHMOCTD T
JMHelHasl He3aBHCHMOCTD
CHCTEM DJIEMEHTOB JMHEIHHOTr0
MPOCTPAHCTBA.

ITonsiTHE KOHEYHOH JIMHEMHON KOMOMHAIIMN YJIEMEHTOB JINHEHHOIO
npocTpaHcTBa. JInHelHas 000109Ka TOJMHOXKECTBA PIIEMEHTOB
JMHEHHOro npocTpancTBa. OnpeaeneHue JMHEUHON 3aBUCUMOCTHU U
HE3aBUCUMOCTH ISl CUCTEM SJIEMEHTOB JIMHEHHOT 0 MPOCTPAHCTBA.
OyHIaMeHTaIbHbIe CBOMCTBA TUHEHHO 3aBUCUMBIX U JIMHEHHO
HE3aBUCUMBIX CUCTEM BEKTOpPOB. [I0oMHOTa CUCTEMBI AJIEMEHTOB
JIMHEHHOr 0 MPOCTpaHCTBA. TeopeMa 0 COOTHOUICHUH KOMYECTBA
9JIEMEHTOB B MOJTHOM M TUHEHHO HE3aBUCHMOM CHCTEMAaX DJIEMEHTOB
JIMHEWHOT0 MPOCTPAHCTBA.

Ba3uchbl B TUHEHHBIX
NMPOCTPAHCTBAX.
KoneunoMepHbIe JTHHeliHBbIE
NMPOCTPAHCTBA.

Onpenenenrie 6a3zuca JIMHEHHOTO pocTpaHcTBa. [Ipumeps! 6a3ucoB
JUTS KOHKPETHBIX JIMHEHHBIX MPOCTPaHCTB. Kputepuii 6azucHoCTH
CUCTEMBI PJIEMEHTOB JTUHEHHOr0 npocTpancTBa. KoneanomepHoe
TUHEHHOE npocTpancTBo. CyliecTBoBaHe Oa3uca THHEHHOTO
MPOCTpaHCTBA. PaBHOMOIITHOCTH JTOOBIX 0a3MCOB KOHEYHOMEPHOTO
JIMHEHHOT 0 MPOCTPAHCTBA U KOPPEKTHOCTh OMPEICICHUS
pa3MepHOCTH JMHEHHOTOo MpocTpaHcTBa. Jlonmonnenue no 6aszuca
MTPOU3BOJIBHOM JIMHEIHO HE3aBUCUMOM cHCTeMbl. Brienenue 0asuca
13 TPOU3BOIBHOM MOITHON CUCTEMBI.

IIpsiMble cyMMBI JIMHEHHBIX
MOANPOCTPAHCTB.

CymMMa MoAnpOoCTPaHCTB JIMHEIHOTO IPOCTPaHCTBA KaK JIMHEHHAs
obomnouka nx o0beauHeHus. Teopema 0 pa3MEpHOCTH CYMMBI IBYX
nmoxnpocTpaHcTB. [IpsMas cymMmMa KOHEYHOr O 4ucia
noxnpocTpaHcTB. Kpurepuii pasnoskeHus JIMHEHHOrO IpoCcTpaHCTBa
B NIPSIMYIO CYMMY CBOMX MOANPOCTPaHCTB. IIpuMeps! paznoxeHns
KOHKPETHBIX JIMHEHHBIX MPOCTPAHCTB B MPSIMYI0 CYMMY CBOMX
MOANPOCTPAaHCTB. AnredpandecKkoe TOMOMTHEHNE TOANPOCTPAHCTBA
JIMHEHHOT O MPOCTPAHCTBA.

JInHeiiHbIe onepaTopsl B
JINHEHHBIX MPOCTPAHCTBAX.

Omnpenenenne TMHEHHOTO onepaTtopa. ApupMeTHIecKue AeHCTBUSL
HaJ| IMHEWHBIMU oniepaTopaMH. JINHEITHOe MPOCTPaHCTBO JIMHEHHBIX
OIIEpaTOpOB U3 OJHOIO JIMHEHHOr0 IPOCTPAHCTBA B APYTOE.
[Tpumeps! muHeiHBIX onepatopoB. OOpa3 u AAPO TUHEHHOTO
onepatopa. JInHeliHpie MOHOMOP(QHU3MBI, STUMOPPUMBI 1
nzomopdusmbl. KoMmnosuuus nuHelHbIX onepaTopoB. OOpaTHBIHA
orneparop. [TpunoxeHust k pemeHnto 0OJHOPOIHBIX U HEOJHOPOIHBIX
CHCTeM JHHEHHBIX ypaBHeHUH. Kpurepuii nzomoppHocTH
KOHEYHOMEPHBIX JTMHEHHBIX MpocTpaHCTB. COOCTBEHHBIE BEKTOPHI U
coOCTBEHHBIE 3HAaYeHUs. [IMaroHaIM3UPyeMOCTh JTMHEHHBIX




onepaTopoB. COOCTBEHHBIN 6a3uC AUaroHATU3UPYEMOr0 JINHEHHOTO
omepaTopa.

IIpocTpancTBa CO CKANSIPHBIM
NMPoU3BeIeHNEM.

EBKIMA0BO 1 5pMHUTOBO CKaIsIpHOE Ipou3BeacHue. [IpumMepsl
CKaJISIPHOTO MPOU3BEICHHS B KOHKPETHBIX TMHEWHBIX
npocTtpaHcTBax. Hopma, mopoxaéHHas CKalsipHBIM TPOM3BEICHUEM.
HepasencrBo Komm-bynsikosckoro. Teopema ¢on Holimana-
Mopnana. OpToroHansHOCTs. [THHBI H YIIIBl BEKTOPOB.
OpToroHanbHOE JONOTHEHHUE K TOJIMHOKECTBY JTMHEWHOTO
MpocTpaHcTBa. Pa3no)kenue npocTpaHcTBa CO CKaISPHBIM
MIPOU3BEJCHUEM B MIPSIMYIO CYMMY CBOETO IMOANPOCTPAHCTBA U €T0
OpPTOTOHAJIBHOI'0 1ONONHEHNA. OPTOHOPMHUPOBAHHBIE CUCTEMBI
BekTOpoB. [Iponecc oproronanusanuu I'pama-IlImunara. Kpurepuii
M30MOP(GHOCTH MPOCTPAHCTB CO CKAJISIPHBIM MPOU3BEICHUEM.

bunuHeiinble,
NMOJIyTOpATHHeliHbIe U
KBaJpaTH4Hble GyHKINH B
€BKJIM/IOBBIX H 3PMHTOBBIX
NMPOCTPAHCTBAX.

Omnpenenenrie OUIMHENHHOM, MOTYTOpaTHHEHHOMN, KBaIpaTUIHON
(GyHKUIUH B 5)PMUTOBOM IpocTpaHcTBe. KaHOHMUYECKUi BUI
KBaJpaTHYHOH (YHKIMH U KaHOHWYecKuil Oasuc. [IpuBenenue
KBaJpaTHYHON PYHKIMH K KAHOHHYECKOMY BUAY METOAOM
Jlarpamxa. IlonoxxurensHo onpenenéHHble KBaipaTHUHbIC
¢ynkunu. MHAeKCH 1 curHaTypa KBapaTHYHOH (QyHKUNU.
Kpurepuit CunsBecTpa 3HaKOONPEAETEHHOCTH KBAPAaTUIHOM
¢ynkuuu. OpToroHanbHbIE TPeoOpa3oBaHUs TUHEHHOTO
npocTtpaHcTBa. Kpurepuii opTOroHaIbHOCTH JTMHEHHOTO
peodpa3oBaHus JIMHEHHOTO IPOCTPAHCTBA B TEPMHUHAX 0A3HCOB.
ANropuT™M NpUBENEHNUS KBaIPaTHUYHOH QPYHKIMHA K KAHOHHYECKOMY
BHJY OPTOTOHAJIBHBIM Npe0Opa3oBaHUEM.

OCHOBBI BEeKTOPHOI1 aJIredpbl

IToHATHE €BKIMAOBA IPOCTPAHCTBA. Y PABHCHUS
TUIEPIIOBEPXHOCTEN (MPSMBIX HA INIOCKOCTH U IUNIOCKOCTEN B
€BKJIUJ0BOM IIPOCTPAHCTBE).

Bekropsl. CkansipHO€, BEKTOPHOE U CMELIIaHHOE
IIPOU3BEICHUE. YTIUIBI U JUIMHBI U UX CBS3b CO CKAJSIPHBIM U
BEKTOPHBIM ITPOU3BEICHUSMM.

VYpaBHEHHUs NPAMBIX U IUIOCKOCTEN. PaccTosiHUE OT TOYKHU 110
IIPSIMOM Ha IUIOCKOCTH, B TPEXMEPHOM IIPOCTPAHCTBE;
pPacCTOsIHUE OT TOYKHU JI0 INIOCKOCTU B TPEXMEPHOM
IIPOCTPAHCTBE.

OpToronanbHas u
MeTpHuYecKasi
KJacCH(UKANNA KPUBBIX
BTOPOT0 MOPSIAKA

Onnunc, runepbona u napadoina. x reomerpuueckue u
¢du3nveckrue CBONWCTRA.

Mertpuueckas KJ1acCU(pHUKAIMI KPUBBIX BTOPOTO MOPSIKA
MOCPEICTBOM MO00Pa COOTBETCTBYIOIIETO YIiIa OBOPOTA.
['pynma opToroHaabHbIX IPeoOpa30BaHUi BTOPOTO MOPSIKA U
TpeTbero nopsiaka. OpToroHanbHbIe TPYNIBI U OPTOTOHAJIBHBIE
npeoOpa3oBaHusl.

OpTroroHanbHbIe MpeoOpa3oBaHusl, Hayaa MPOEKTUBHOM
KJIaccu(UKaIMM U UX CBA3b C 3a7[a4aMH Pacrio3HaBaHUS
o0Opa3os.

Brruncrnenue coOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HadeHuil. [IpuBeneHre CMMMETPUYHON KBaJAPAaTUIHOMN
(OpMBI OPTOrOHAILHBIMHU TPE0OPA30BAHUSAMH K
JIMaroHaJIbHOMY BUAY.

HaumeHnoBanmne TUCIUILINHDI

NuocTpanHblii A3bIK (I0NMOJHUTEIbHBIE Pa3/ie/ibl)

O0béM qucouiminnel, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCHUIIAHBI:




JoxJaa u cooduenue Kak
JKaHPBI YCTHOTO HAYYHOTO
001 eHus

Bunb! noknagoB: miieHapHBIN, CEKIMOHHBIN, CTEHIOBBIN, JOKIA Ha
3alIUTe AUCCEPTAMOHHOrO nccaenoBanus. Kommno3uims goknanga u
CTPYKTYpa Hay49HOTO JUCKYypca: CIIOCO0bl 0)OpMIICHHS TEMbI YCTHOTO
BBICKa3bIBaHUS, PA3BUTHE TEMbI, CMEHA TEMBI, 0)OPMIICHHE UTOTOB
BBICKa3bIBaHMs. PeueBbie MO U MIA0IOHBI, UCIOIb3yEMbIC B YCTHBIX
JOKIaax: o) OpMIICHHE IPUBETCTBUS, CIIOCOOBI (hOPMYITUPOBAHUS
TEeMbl, METOJIOJIOTUH, LieNel uccaenoBanus. PeueBbie Mmoaenu, ciayxamme
JUTSI IPUBJICUCHUS] BHUMAHUSI CAYLIATENs K OTACIbHBIM YaCTsIM
BBICKa3bIBaHUs. PeueBbie 00pasiibl, UCMOIb3yeMbIE IS
(hopMyIHpOBaHUS BHIBOAOB JOKIaAa. THITBI peuu, HCIIONb3yEMbIC B
YCTHOM BBICKA3bIBAHUHU HA HAYYHYIO TEMATUKY: OMKCAHUE,
MOBECTBOBAHUE, paccyxaeHue. JIoruka nocTpoeHus: yCTHOTO
BBICKA3bIBaHUS U COYETAHNE PA3HBIX TUNIOB peul. PeueBrie 00pasipl,
WCIIONb3yeMbIe TS YTOYHEHUS (DOPMYIMPOBOK, KOPPEKTHPOBAHUS
BBICKA3bIBaHU S, BBE/ICHIE MAPATMHT BUCTUIECKUX 3JIEMEHTOB ((popmyit,
WKOHOTpa(hMUeCKNX CUMBOJIOB U T.11.). CTPYKTYpa HaydHOU
npe3eHTanuu. TpeboBaHus K 0hOPMIIEHUIO MTPE3SHTAIINH, OTBEYAIOIIeH
CTaHIapTaM akaJeMudeckoro oomieHus. JIekcnaeckue KInie,
WCIONb3yeMbIe JUTS COPOBOXKICHUS TTpe3eHTanun. Jlekcuko-
CHHTAKCHYECKNE KOHCTPYKIIUH, HCIIONB3YEMbIE B TEKCTE HAyIHOH
Mpe3eHTalUH.

Juckyccust npeHnst KaKk
JKaHP
YCTHOTO HAYYHOI'0 O0LIEeHHUsI

Crioco0b! (hopMyIHpOBKH Borpoca. Turbl oTBeTa Ha Borpoc. PedeBbie
00pas3Iibl, HCIIONIb3YEMbIC B UAJIOTOBBIX KOHCTPYKIHIX. CITOCcOOBI
repeaady YMOIMOHAIILHON OIEHKH COOOIICHHMSI: peueBbie 00pasIbl It
BBIPXKCHHSI COTJIACHS WJIH HECOTJIACH S, 000peH s/ Heoq00peHus,
YIUBIICHUS, HEOBOILCTBA U T.I. POib MHTOHALIMU U KecTa B
BBIPAYKCHUH YMOIMOHAIILHON OIICHKU BBICKA3bIBAHMSI.

3KCTpa.III/IHFBI/ICTI/I'-IeCKI/Ie
3JIEMEHTHI AOKJIaaa

OKCTPATMHTBUCTUYECKHE IEMEHTHI JIOKJIa/1a U UCIIONIb3YeMbIE CPECTBA
BH3yaJIM3alMK: CTSHI, CIIAl b, IPE3CHTANNS, MYIbTHMEIHITHOS
conpoBoxeHue. CriocoOb! opopMiIeHHsI Mpe3eHTany. MeToTbI
KOMIIPECCHOHHOTO H3JIOKEHUS MH(POPMAIIUH B MYJIbTHMEAMIHHOM
COITPOBOXK/ICHHH JTOKJIAJIA.

CTpykTypa HayYHOH TpeboBanus k opopmIIeHHIO MTPE3EHTALNH, OTBEYAIOLIEH CTaHAaApTaM

Nnpe3cHTaAluu AKaJCMHUYCCKOI'O 06H_ICHI/I$I. Jlexcnueckue KIIMIIC, UCITOJIB3YCMBIC I
COIIPOBOXKACHUA ITPE3CHTAIIUHU. JIeKkCMKO-CHHTaKCHUYECKHE KOHCTPYKIIUH,
HCIIOJIB3YEMBIC B TCKCTC Haquoﬁ MMpe3CHTAlu.

HanmenoBanme Kiaccuueckasi 1 KBAaHTOBasi TeOpUS MOJIsI

AUCHHUILINHBI

O0béM TMCUMIUINHBI, 3 3E (108 uacoB)

3E/ak.u

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

IIpocTpancTBeHHO-BpeMeHHbIE

CUMMETPHHU M ITOJIA

['eometpust mpocTpaHcTBa - BpeMeH MUHKOBCKOTO.
Koopaunatel, MmeTpuka, 4- ckanspsbl, 4-BekTopsl U T.11. CBeTOBOMH
KOHYC, 3JIEMEHTBI Teopuu noBepxHocteil. ['pynna Jlopenma:
OCHOBHBIE IIPEJCTABIICHUS, T€HEPATOPHL, TPeOOpa3OBaHUs
KOOPJMHAT U TOJEH.

Mexannka 1 Teopus MOJS

JlarpamxkeB GopmManu3M 1T KOMILIEKCHOTO CKAJSIPHOT'O TTOJIA.
CnonTanHoe HapylieHue cumMmeTpun. Teopema ["onacToyHa.
SBnenune Xurrca. [Ipeamer Teopun mosis, CBsI3b C MEXaHUKOU
CILJIOIIHBIX CPE, MEPBUYHO KBAHTOBAHHOU MEXaHUKOM.
Penaruucrckre ocHOBEL. JlarpankeB ¢hopMamusm Jis
MaCCHBHOT'0 BEKTOpHOTO ToJisA. [IpobiaemMbl ¢ kamnOpoBKOiA.




BapunanuoHHBbIi moaxox K
TeOPUH MOJIA

BapuanunoHHbII IPUHLIMI B TEOPUH HOJS. AHAJIOTHS C
KJIaCCMUYECKOM MexaHuKoM. JlarpanxeB (opMannu3M U OCHOBHBIE
TpeOoBaHMs K JarpamkuanaM. CiuH BEKTOPHOTO MOJIS B
MMITYJIBCHOM MPEJICTaBICHUU.

VYpaBHeHHUs 110JI U UX OCHOBHBIE CBOWCTBA. Jlarpanxken
(dbopManu3M B TEOPUH AIIEKTPOMArHUTHOr O nosist MakcBelia,
BO3MOJKHBIE KaTMOpoBKHU noTeHuuanoB. Teopema Hérep:
(hopMyIMpOBKa U TOKa3aTeNbCTBO (00IIast cxema). 3aKOHBI
COXpaHEHUS U OCHOBHBIE COXPaHSIONINECS JUHAMUYECKUE
BEJIMYMHBI (IIEPEUUCICHUE CUMMETPHUIA).

Teopust cIUHOPHOTO MOJIA

CrnuHopHBIe oIS U anredpa -Matpull. YpaBHeHue Jupaka u ero
TpaHcpopmaloHHbIe CBoWCTBA. CIMHOPHBINA «KOHCTPYKTOP.
JlarpanxeB popmanu3M A CIUHOPHOTO 1mMojsi. TeH30p MOMEHTa
KOJINYECTBA JIBYKEHUS M CIIMHOBBIA MOMEHT CIIMHOPHOTO TOJISL.

KanmnopoBouHnbie mouas

3apsn u BekTop Toka. CoxpaHeHue 3apsiia U riaodajibHoe
KanuOpoBoUyHOE Mpeodpa3oBanue. [ odanbHas U JOKaIbHAs
KaJTMOpOBOYHASI NHBAPUAHTHOCTH B TEOPUHU B3aUMOIEHCTBYIOIIUX
noneil. HeabeneBa kannOpoBoYHAs HHBAPUAHTHOCTD: II100aIbHAs
U JoKanbHasg. IMnyabcHOE IpeCTaBIeHHE A1l CKAISIPHOTO MOJIA.
[IpencraBienue u HHTEPIPETALUS OCHOBHBIX TUHAMUYECKUX
nHBapuaHToB. HeabGeneBsbl kanubOpoBounble noss Anra - Muica.

HaumeHnoBanmne TUCIUILINHLI

OcHoOBBI (pU3NKH NJIA3MBI

O0béM qucouiinnbl, 3E/ak.u

4 3E (144 yaca)

Kpatkoe conep:xanue THCHHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOHUIIAHBI:

OO0mue cBegeHusd 0 IJasMe

Omnpenenenue mia3mbl. KBa3nHeRTpaabHOCTD MJ1a3MBI.
JleGaeBckuii paguyc.

IlmazMeHHEBIE KOJI€0AHUA

JlenrmiopoBckue konebanus. JucrnepcuoHHOe ypaBHEHUE IS
JICHTMIOPOBCKUX KosneOanuil. 3atyxanus Jlanaay. JlekpemeHT
3aTyXaHusl.

Kaaccnpuxanusa BUI0B M1a3MBbI

PaspexeHHbIE U TUIOTHBIE, KJIIACCUYECKHUE U KBAHTOBBIE BUBI
ma3M. KBanToBele u cratuctuyeckue Beca. @opmyna Caxa.
Yacrora cronkHoBeHuil. @opmyna Pesepdopna. Jnuna
cBoOoaHOoro npobera. KyinoHoBckoe paccestHue 3J1eKTPOHOB
Ha MoHax. PaccesHne 371eKTpPOHOB Ha 3JEKTPOHAX.

CTOJIKHOBEHHE YACTHI] B
mjiazme

Paccessaue nonoB Ha nonax. Kymonosckwuii jorapudm. Odmen
TETJIOBOU DHEPTHEH MKy 3apsDKCHHBIMU YaCTHIIAMHU.

JyleKTPpUYECKHIi TOK B MJIa3Me

SBnenus nEepcHOCa B I1J1a3Me. 3axon Oma JJIs 11J1a3MBI.
BHCKTpOHpOBOI[HOCTB mra3Mel. CocTosHIE HETIPCPBIBHOT'O
YCKOPCHHA I 3JICKTPOHOB. BO36y>KI[CHI/IC " paCKa4rMBaHUC
B IIJIa3ME pa3JIMIHbIX KOJIEOAHUH U BOJIH.

Il;1a3Ma B BBICOKOYACTOTHOM
moJie

ypaBHeHI/IC JABUKCHU . CoOcTBeHHAas HEMarHUTHas
UHAYKTHBHOCTD. I[I/IZ)J'ICKTpI/I‘ICCKI/IC CBOICTBA IIJIa3MHEI.
I[I/ICHepCI/IOHHaH KpuBas 9/M BOJIH B IIJIa3Me. HpOHI/IKHOBCHI/IC /M
BOJIH B IIJIa3MYy. BricokouacToTHOE JaBJICHHUC.

TeHJIOHI)OBOI[HOCTb IJ1a3Mbl

Koaddumuent TermmonpoBoanocTH Maa3Mel. 3akoH Bugemana
®panna a1 1a3Mel. YpaBHeHus Ditnepa. YpaBHEeHUE
OJTHOXKUJIKOCTHOW THMAPOJMHAMUKY TLIa3MBbI.

I'maponmHamMu4yeckoe onucanue
TIA3MBI

Ypasuenne nudPysuii. beccronkHoBUTENBHBIN 3BYK. DazoBas u
TEIJIoBasi CKOPOCT.

3ByK B I1a3Me

KB a3n4yacCTulbI-BOJIHBI.




Kunernveckoe ypaBHeHHe 1J1s1
MJIa3MbI

DyHKIUS pacupeieneHus, Ga3zoBoe MPOCTPAHCTBO. Y pPaBHEHHE
[Tyaccona. JlucnepcroHHOE ypaBHEHHE KOJeOaHWH T1a3Mbl Oe3
MarHuTHOro noJiga. MyHKIUS pacpeieNIeHUus] pe30HaHCHBIX
yactull. HeycroliunBocth byHeMaHa, aHOMaabHOE
conpotuBieHre. KolnekTUBHBIN METOJT yCKOPEHUS.

HN3ny4venue niiazmbl

Heymnpyroe B3aumoneiictBue yactuil. TopMO3HOE U3TyUCHHUE.
YacToTHBIN CHIEKTp U3Ty4EHHUS 1a3Mbl. UTHTEHCHBHOCTH
m3nyuenus. KomroH-ahpext Ha CBOOOAHBIX 3JICKTPOHAX.
KoaddumuenT myanctolt TermionpoBoIHOCTH.

HeycroiiunBocTu B miiasme

[IyukoBas HeycToHUMBOCTh. [lapaMeTpuyeckas HEyCTOUUNBOCTb.
MonynsuuoHHasi HEyCTOMYMBOCTD M KOJUIAIC JISHTMIOPOBCKHX
BoyH. JKenmoOkoBast HeycToHYMBOCTh. MI'J| HEYCTOMYMBOCTD.
Tupunr-mozsl. [peiigoBas MUKpOHEYCTONYUBOCTD.

JIBI/DKCHI/IC 3apAKEHHBIX YaCTHIL
B
MAarHUTHBIX ITOJISIX

Dnextpuueckuil apeid. ['paguentuslii qperid.
HenTtpobexusiit apeitd. [TonspuzaunoHusiit apeitd.
I'paBuTanmonnslii npeiid. Tok HaMarHUYUBaHUSL.

AnnadaTHyecKkre HHBAPHAHTHI
ABWKEHHUS YACTHI B MATHUTHOM
noJjie

3aKoH coXpaHeHHUs aauadaTH4ecKoro nHBapuanta. [lepBsiii
aguabaTtnyeckuii HHBapuaHT. BTopoli aguabdaTudeckuit
MHBapHuaHT. Tperuil anuabatuyeckuii UHBapuaHT. [{BrkeHue
YacTHUILl B paIMallMOHHBIX TOsACaX 3eMIIH.

I'mapoauHaMuKa MiIa3Mel B
MATHHUTHOM I10J1€

VYpaBHeHus Ditnepa. YpaBHeHUE HenpepbIBHOCTU. OO0OIICHHBIN
3akoH Oma. Koadunuent maruutHo Ba3kocTu. I ekt
Xonna.

PaBHoBecHe 1mLj1a3Mbl B
MArHUTHOM I10JI€e

Wnepuus nna3mel. YpaBHenue aud@y3uu mia3mol B
MarHuTHOM 1oie. TeraonpoBoJHOCTh MJIa3Mbl B MATHUTHOM
nosie. HeycToMYMBOCTH THIIA «3MEN», KIIEPETKKNY», «U3TH0a».
OO6pazoBaHre MarHUTHON MOBEPXHOCTH.

Course Title

The basics of plasma physics

Course Workload Credits and academic hours
4 credits (144 h)
Course contents
Course Module Title Brief Description of the Module Content

Introduction. General

information

Occurrence of Plasmas in Nature. Definition of Plasma. Concept of
Temperature. Debye Shielding. The Plasma Parameters. Criteria for
Plasmas. Applications of Plasma Physics.

Single-Particle Motion

Introduction Uniform E and B Fields. E = 0. Finite E. Gravitational
Field. Nonuniform B Field. VBL1B: Grad-B Drift. Curved B:
Curvature Drift. VB II B: Nonuniform E Field. Time-Varying E and
B Fields.

Adiabatic Invariants ..

The First Adiabatic Invariant, p.
The Second Adiabatic Invariant, J .
The Third Adiabatic Invariant, ®

The Fluid Equation of Motion

The Convective Derivative Collisions. Comparison with Ordinary
Hydrodynamics Equation of Continuity Equation of State

Waves in Plasmas

Representation of Waves Group Velocity Plasma Oscillations.
Electron Plasma Waves Sound Waves. Ion Waves. Validity of the
Plasma Approximation. Ordinary Wave, El " B0 Extraordinary
Wave, E1 L B0 Cutoffs and Resonances Hydromagnetic Waves .
Magnetosonic Waves.




Diffusion and Resistivity

Diffusion and Mobility in Weakly lonized Gases Decay of a Plasma
by Diffusion. Steady State Solutions Recombination Diffusion
Across a Magnetic Field Collisions in Fully Ionized Plasmas. The
Single-Fluid MHD Equations. Diffusion of Fully lonized Plasmas

Equilibrium and Stability

Hydromagnetic Equilibrium T Diffusion of Magnetic Field into a
Plasma. he Concept of B Classification of Instabilities. Two-Stream
Instability. The “Gravitational” Instability The Weibel Instability

Kinetic Theory

The Meaning of f(v) Equations of Kinetic Theory Derivation of the
Fluid Equations. Plasma Oscillations and Landau Damping. The
Meaning of Landau Damping. A Physical Derivation of Landau
Damping. BGK and Van Kampen Kinetic Effects in a Magnetic
Field Modes .

Nonlinear Effects

Sheaths. The Necessity for Sheaths. The Planar Sheath Equation.
The Bohm Sheath Criterion. Ion Acoustic Shock Waves. The
Sagdiyev Potential The Critical Mach Numbers. The
Ponderomotive Force. Parametric Instabilities.

HaumeHnoBanmne TUCIUILINHDI

JonoJsHuTE/IBbHBIE [VIaBbI TEOPeTHYeCKON GU3NKH

O0béMm qucouiuinnbl, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCHUIIAHBI:

OcHOBHBIC IPUHIMIIBI
ONUCAHHUSA AU CIIEPCHOHHBIX
sIBJICHM I

[TpuHITMTT HAUMEHBIIIETO NEUCTBUS IS SIEKTPOMArHUTHOTO
nonsi. Mukpockonudeckue ypapHeHus Makcsemnna — Jlopenia u
150.4

ycpeHeHre. 3aKOHbI COXPaHEHUS KaK CJICICTBHS
BapHUAaIMOHHOTO

npuHnumna (Teopema Hérep). dusnuecknii MexaHU3M H3ITyICHUS
Basunosa — Uepenkoa. [loTepu sHEprun 3M€KTPUUECKUM
3aps0M, pABHOMEPHO JABUKYIIUMCS B OJTHOPOHOU Cpe/Ie.
OCHOBHBIE YpaBHEHHS, OMMCHIBAIONIUE JIBMYKCHUE MPOBOASIICH
JKUJIKOCTH B MAarHUTHOM 110Jie. BMOpOKEHHOCTh MArHUTHOT'O
noJist B BenecTBo. MarautHas auddysus. Y 1apHeie BOJHBI B
MarHuTHOM

ruJipoivHaMuKe. MarHuTHO-TUAPOANHAMUYECKHE BOJHEI.

CraTucTnuecKkue METO/bI

BriBon nienouku ypaBHeHuit boromo6oBa i KOppeasIIuOHHBIX
byHKIMI. YpaBHEHHE COCTOSIHUS B (OpME BUPUAIBHOTO psJia.
Oproaunyeckas rumnoresa. Teopemsl ¢pon Helimana u bupkroda.
CBOMCTBO 3ProJUYHOCTH. DProAMYHOCTh MUKPOKAHOHUYECKHX
cucteM. Meron A.A. Mapkosa. YpaBHeHus JlaHxeBeHa.
YpaBuenue @okkepa — [1nanka.

HaumeHnoBanmne TUCIUILINHLI

Cunenyiadboparopus

O0béM qucouiinnbl, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

Beenenmne.

Texauka 6€30MaCHOCTH.

Moaean 1 MeTOabI
BBIYHCJINTETIHLHOIO
IKCIEPUMEHTA

MeTton «BOASHOIO MelIkay; MeTtod JacTull B ssuciike; MeTos
Mownte-Kapio.




CucTeMbI 1 METObI
AHAJIUTHYECKHX
BBIYHCJICHUH

Cucrembl ¥ aITOPUTMbI CUMBOJIBHOM (aHATUTHYECKOH )
MaTemMaTtuku (CHCTEeMbl CHMBOJIBHOM MaTeMaTHKU 1

SI3BIKH ITPOTPaMMUPOBAHUS BHICOKOT0 ypoBHs Maple, MatLab
u MathCad, Simulink); MeTtos! pemieHust 00bIKHOBEHHBIX
g depeHnanbHbIX YpaBHEHUN, HHTETPaJIbHBIX YPAaBHEHUH.

HaumeHnoBanmne TUCIUILINHDI

MexaHuka

0O0béM qucouiinnel, 3E/ak.u

6 3E (216 yacoB)

Kpatkoe conep:xanue THCHUILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILINHBI:

Beenenue. Ilpeamer ¢puzuxku

KunemaTnka MaTepuajbHONH TOYKH

JAuHaMKuKa MaTepraIbHOH TOYKH

Pabora, 3Heprusi, MOIIHOCTH

MexaHnka aGCOJIIOTHO TBEPIOTO Teja

JABHiKeHUe 1O 1eiicTBMEM Pa3jIMYHbIX CHJL.

MexaHuKa ynpyrux reJ

KoaedaTeanbHoe ABHKEeHHE

Mexann4deckue BOJHBI

CucteMbl equHHL GU3NIECKUX BEITUYNH.
IIpocTpancTBo 1 BpeMs B MexaHuke HproToHa.
CucteMbl KOOPJMHAT U UX MPeoOpa3oBaHusl.

CrniocoObl onrcaHus ABUKEHHS. 3aKOH
JBUKEHHUs. JIMHEHHBIE U YIIIOBBIE CKOPOCTH U
yckopenus. Cucrtema MaTepralbHbIX TOUYEK.

IToHsATHS Macchl, UMITYJIbCA U CHIIBL. 3aKOHBI
HreroToHa. 3aKk0H COXpaHEeHUS! UMITYJIbCA.
Teopema o0 ABMKEHUU LIEHTpa Macc. /IBrkeHue
T€Jl C IEPEMEHHON MACCOH.

3aMKHYTBIE CHCTEMBI OTCYETA.
KoHcepBaTuBHBIE CHIIBL. 3aKOH COXPaHEHUS
MEXaHHYECKOM SHEPruH CUCTEMBL. AOCOIOTHO

YIPYTUM U HEYIIPYTUN YAAPHI.

MowmeHT cuitbl. MOMEHT uMITynbCa Tena.
MowmenT unepuuu. Teopema [toiirenca. 3akoH
COXpaHEHUS MOMEHTA UMITylIbCa Tena. TeopeMa
Olinepa. I'mpockomnsl. [Ipeneccus rupockona.

Harsxenue Huten u peakuus TBEpAbIX OIOP.
Cunsl Tpenus. [IBuxeHne B BA3KON Cpefe.
Bunpr nedopmarmii TBepaoro tena. 3akoH
I'yka. Moayns FOHra. Oueprus ynpyrux
nedopMmaruii.

I'apmonnueckue konedanus. CroxeHue
rapMOHUYECKUX KoJieOaHMi. 3aTyxaromiue
Kosie0aHus. BeiHyK1eHHbIe KoJeOaHMs.
Pe3onanc. [Tapamerpuueckoe Bo30yx1eHHE
koseGanuii. Konebanue cucrem ¢ qByMs
CTETIEHSIMH CBOOO/IBI.

IIponosibHBIE U IOTIEPEYHBIE BOJIHBI.
VYpaBHenue Oeryiiei BoHbl. BomHOBOE
ypaBHEHHUE. BOIHBI HA CTPYHE, B CTEPIKHE,
ra3zax. Crosiune BosHbL. BexTop YmoBga.




OcCHOBBI CIENMAJIBHOI TEOPUH
OTHOCHTEJBbHOCTH.

Hennepunanbﬂme CHCTEMBI 0TCUYCTA

I[Blfl)l(eﬂlfle B rPABUTALNUOHHOM I10J1€

MexaHHnKa ;KHAKOCTEH U ra3oB

D¢ dext Jomnepa.

[TpuHUIEI OTHOCUTENBHOCTH ['anuies u
OliHmreitHa. [locTynar o nocrostHcTBE
ckopoctu cBera. [IpeobpazoBanus JlopeHna.
®dopmyna DHHIITENHA.

Cuunbl naepuuu. LlenTpobexnas cuna
nnepuun. @opmyna Kopuomnuca.

3akoH BceMUpHOro taroreHus HproToHa.
OCHOBHBIE 3aKOHBI ABUKCHUA IIJIAHCT.
Kocmuueckue ckopoctu.

3akoH Ilackans. OCHOBHOE ypaBHEHUE
rupocTaTuki. bapomerpuueckas Gopmyna.
3akoH Apxumena. CTaluoHapHOE TeUEHUE
KUIKOCTH. YpaBHeHUE bepHyiu. BsazkocTs
xuakoctu. Gopmyna Ilyasenns. JlamunapHoe
u TypOynenTHoe TeueHue. Dpdexr Marnyca.

HaumeHnoBanmne TUCIUILINHDI

3J16KTpI/l‘leCTBO N MAarHeTusm

O0béMm qucouiuinnbl, 3E/ak.u

4 3E (144 yacoB)

Kpatkoe conep:xanue THCHHILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

JIEKTPOCTATHKA

3akoH Kynona. DnekTpocTaTuueckoe mnosie.
Teopema ['aycca. [loTeHIIMa IIEKTPUUECKOTO
noJis. MeTo n300pakeHni B 3JIEKTPOCTATHKE.

3HeKTpI/l‘leCK06 ImoJie B BEIECTBE

[Tonspuzanusa nuanexkrpukos. Teopema ['aycca s
TUBJIEKTPUKOB. EMKOCTh TPOBOJHUKOB. DHEPIHs
TOYEYHBIX 3aPSAJ0B U 3aPsSLKCHHBIX TEIl

DJIeKTPUYECKUH TOK

3axon Oma u 3akoH Jlxoyisi-
Jlenna.Onexrpuueckue nenu. [Ipasuna Kupxroda.
3apsia ¥ pa3psij KOHJIEHCATOPOB.

MarnauTHoe moJie

3axonsl Amnepa u buo-Casapa-Jlaniaca. Butok ¢
TOKOM B MarHuTHoM Imosie. Teopema ["aycca s
MAarHUTHBIX [10JI€. MarHUTHOE 10JIE B BEILIECTBE.
Teopema 0 HUPKyJIALMH.

DJIEKTPOMATHUTHAS HHAYKIHSA

O/1C camounaykuuu. [IpaBuno Jlenna. 3akoH
@apanesd. THIyKTUBHOCTH IPOBOJHUKOB.
VYpaBHeHust MakcBeiia. DJIeKTpOMarHuTHbIE
BOJIHBI.

I[Blfl)l(eﬂlfle 3aPAKCHHBIX YaCTHUII B
IJICKTPOMATHUTHBIX MOJAX

Cuna Jlopenna. [IpefioBoe 1BHKEHNUE YACTHIL.
Omnpenenenne yaenbHOTo 3apsja 3JIEKTPOoHa.
OnbITel MUsUIMKEHA.

IlepeMeHHBIN YJIEKTPUYECKHN TOK

Konebarenbublit kouTyp. Pezonanc B LC koHTYype.
JloGpoTHOCTH KOHTYpa. 3akoH Oma it
NEPEMEHHOT0 TOKa. BekTopHas auarpamma.

JIeKTpHYecKHe TOKH B MeTaJl1ax,
NOJIYNPOBOJHUKAX M BAKyyMe

SABnenne Xoisna. KoHTakTHas pa3HOCTh
noteHuuanoB. TepmoD/IC. SBnenue IlenpThe.
DNEKTPOHHBIN TOK B BaKyyMe. Y paBHEHUE
Jlenrmropa.




DJIeKTPUYECKNH TOK B razax

[Tpo6oii razoBoro mpomexxyrka. 3akoH [lameHa.
Bupl razoBbIx paspsaos.

HanmenoBanme ®u3uKa AaTOMHOIO /IPa M YJIEMEHTAPHBIX YaCTHII
AUCHHUILINHBI

O0béM TMCUMIUINHBI, 3 3E (108 uacoB)

3E/ak.u

Kp

aTKoe Co/ieprKaHue TMCUNIITHHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOHUIIAHBI:

CraTtucruyeckKkue CBOMCTBA

aTOMHOIO sIIpa

OcCHOBHBIE XapaKTEPUCTUKH, 3€pPKATIBHBIE AIpa, MarHuecKue
quClia, BUABI SAEp, B3aUMOAECHCTBUS YaCcTHUII B IApe

JHeprus CBSI3U sApa

®opmyia Beinzekepa, yaenbHas 3HEprus CBsI3U U ee
3aBUCHUMOCTb OT aTOMHOT'O YMCJIa, HACBIILIEHUE SACPHBIX CHJI,
nedekt macc, ynakoBOUHbIA K03 duiineHt, 3neprun
CUMMETPHH U CIIAPUBAHUS, BO3MOYKHBIE PEAKLIUU AT MaJIbIX
1 OOJIBIIMX aTOMHBIX YHCEll

Pa3mepsl aaep

OcHoBHBIE (HOPMYIIBI, XapaKTepHBIE Pa3Mephl U CEUCHUS
1P, PACIIPENCIICHUE DIIEKTPUYECKOrO 3apsiaa B spe,
METO/Ibl OIIPEEIICHUs PA3MEPOB sJIEP.

Cnun saapa

Bo3MoxHBIE CITUHBI SEP, BIUSHUAE CIIMHA g/1pa Ha
CBEPXTOHKYIO CTPYKTYPY CIEKTPAJIbHBIX JIUHUN, METObI
OIIPENEICHUS CIIMHOB sJI€P, MATHUTHBIA MOMEHT SIpa U €ro
CBsI3b CO CIIMHOM, JINHUS BOAOPOJa C JUIMHOM BOJIHBI 21 cM B
KOCMMYECKOM M3J1y4CHUMU.

PagnoakTuBHOCTH si1ep

Bunbl paio0akTUBHOCTH SA€EP, 3aKOHBI PATMOAKTUBHOTO
pacnaja, XapakTepHbIE SHEPIUU PaAMOAKTUBHOTO U3Jy4EHUs

SAnepubie Moaenu

KamnenpHas 1 o6onouedHass MOAETH sSAep, 00IacTH
MPUMEHUMOCTH, PU3UYIECKHE CIEeICTBUS

Biusinue cimHa AApa HA
3¢ ekt 3eemana

Bnusiaue cnivHa siapa Ha XapakTepucTuku dgdexra 3eemana,
BBIBO/JIbI U3 000JI0YEUHON MOJIEINH siApa

YerHOCTH YeTHOCTSH sA€p, POJIb CIA0BIX B3aUMOICHCTBHI, COXpaHEHUE
YETHOCTHU
MyabTHIO/IBHBIE B3aumoencTere Anep ¢ JIEKTPUYECKUM I10JIEM,

IJCKTPUYECCKHEC MOMEHTBI

OIIPENIETICHUE MYJIBTUIIOJIBHBIX JJIEKTPUYECKUX MOMEHTOB,
XapaKTEpHbIE [TApaMETPhl, 3aBUCUMOCTH OT 3apsI0BOrO
YHCIIA, BIMSHUE HA CBEPXTOHKYIO CTPYKTYPY
SHEPreTHUYECKUX YPOBHEM spa

HanmenoBanme KBanToBasi Teopust
AUCHHMILINHBI

O0béM TMCUMIUINHBI, 6 3E (216 yacoB)
3E/ak.u

Kpatkoe conep:xanue THCHMILUINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHHUILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

CaMOCTOSITEIIbHBIE U HECAMOCTOSTCIIHLHEIC paspAaabl.




IIpeaMer KBAHTOBOM TEOPUH

[IpenMer 1 MeCTO KBAaHTOBOW MEXAHUKH B CTPYKTYpPE
TeopeTnueckor ¢puznku. Kimaccuueckue 1 KBaHTOBBIE
3aKOHOMEPHOCTU. [[pMHIMI IPUYMHHOCTU B KBAHTOBOM
oOmactu. JlnanekThKa HeMpepbIBHOTO U TUCKPETHOTO B
KBaHTOBOM TEOPHUH (KOPILYCKYJIIPHO-BOJHOBBIE CBOMCTBA
MHUKPOOOBEKTOB).

OCHOBHBIE N0JIOKEHUA
KBAHTOBOM TEOPUH

AHanorus Mexay KJIacCUYeCKON MEXaHUKOW U ONTHKOM.
Bonnossle nmaketsl. ['pynmoBas u ¢a3oBast CKOPOCTH.
[Tocrosinnas [lnanka. Ypasuenue Illpenunrepa (oOmuit u
CTallMOHAPHBIN ciaydan). IHTepipeTayst BOJTHOBON (YHKIIUU
U COCTOsIHUS (pu3nueckux cucreM. [Ipocreiiime onHoMepHbIE
3a1auu. JIMHENHBIN OCHUIUIATOP C TOYKH 3PEHUS YPaBHEHUS
penunrepa. Jluneitabie onepatopbl. CoOCTBEHHbIE (PYHKIH
orneparopa ['aMHIIbTOHA ¥ UX OPTOTrOHAIBHOCTh. OO0Iast Teopus
JTUHEHWHBIX onepaTopoB. COOCTBEHHBIE 3HAYCHUS U
cOOCTBEHHBIE (DYHKLIUU S)PMHUTOBBIX O1epaTopoB. Oneparopsl
MaTepUAIbHOU TOUKH (KOOpAMHATA, UMITYJIbC, MOMEHT
uMmIynbsca). KBazuknaccuueckoe mpubimkenue. Meron
Benrtuens—Kpamepca—bpumntosna. KBanroBanue no bopy—
3ommMepdenbay.

CooTHomeHue
HeolnpeIeJeHHOCTeH U
3ajxa4ya o0 aTome Bogopoaa

CooTHollleHHE HeolpeaeaeHHoCcTel. Pa3nnyuHbie myTH BbIBOAA
COOTHOILIEHUSI HEOTIPEIETEHHOCTEN ISl KOOPAUHATBI U
UMITYJIbCa, JUTS BpeMeHH U dHeprun. OObeKTUBHBIN XapakTep
OTPaHUYEHUH, HAKIIAIbIBAEMbIX COOTHOIIIEHUEM
HEOTIPEICIICHHOCTH, U MX UHTEPIIpETaus B (pU3uKe.
Hcnonb3oBaHme COOTHOLIEHUS HEOTIPEIETEHHOCTEN IS
KaueCTBEHHBIX OLICHOK B KBAHTOBOM Te€opuu. MaTpuuHoe
IpEeJCTaBICHUE ONEepaTopoB. Anredpa MaTpULl. DPMHUTOBBI
MaTpHIbl. 3a7a491 0 COOCTBEHHBIX 3HAUCHUSIX. Y HUTAPHBIC
MaTpHIlbl ¥ mpeoOpazoBanus. HaGmronaembie BETUIHHBI U
MAaTPUYHOE MPEACTABIEHUE COOTBETCTBYIOLUX OIEPATOPOB.
MowmenT umnynsca. [lepecTaHOBOYHBIE COOTHOLLIEHHS ISt
KOMITOHEHT MOMeHTa.COOCTBEHHBIC 3HAYCHHSI MOMEHTA U
coOctBeHHbIe (pyHKIUU. CBSA3b MEXy OpOUTATBHBIM U
MAarHUTHBIM KBaHTOBBIMU YUCIAMU. DJIEKTPOH B LICHTPAILHOM
nosie. Chepuueckue pynkiuu. OO ciryyail IIEHTPaATbHBIX
CiI. ATOM BOJIOpOJIa M KJIacCU(UKALIUS YPOBHEH.

KBaHTOBasi THHAMHUKA

3aBHCUMOCTD HAOII0IaeMBbIX BETMYUH OT BPEMEHH.
penuHrepoBCcKOe U Ted3eHOeproBCKOE MPEACTABICHHUS.
KBanToBsie ckoOku Ilyaccona. KBantoBble ypaBHEHUS
I"amunpTOHA. 3aKOHBI COXPAaHEHUS U COXPAHSIOLIUECS
BennuuHbL. [IpeoOpazoBanus cummerpun. KBaHTOBBINM aciekT
TeopeMbl Hetep. 3akoHBI COXpaHEHUH SHEPTUH, UMITYJIbCA,
MOMEHTA, YETHOCTH

Teopus Bo3MyIlIeHHH

CranuoHnapHas TeopHs BO3MyIIeHUH. JIMHENHBIN oCIMILIATOp,
BO3MYIICHHBIH MOCTOSIHHOM cuioil. Dddekt 3eemana 6e3 yuera
cnuHa. Merton Putna u Nanepkuna. Pemenne 3agaun 06
ocumusTope 1o merony Putna. Ciryuail BEIpOXKAEHUS.

D¢ ¢ext Ulrapka amst Bogopoaa. Hecranmonapuas Teopust
Bo3MylleHui. KBaHTOBBIE Iepexonbl. BopHOBCKOE
npuOIIMKEeHHE U 3a/1auu 0 paccesiHuu. Mcmyckanue u
noryoienue paauaui. Meron ko3dduimentoB DifHTeHA.
ITpaBuna oTO0pa 1 cBOICTBa COOCTBEHHBIX (DYHKITHIA.




CnuH ¥ Teopusi MHOTHX
YacTHI

Teopus cnuna [laynu. Marpuus! [Taynu. CiuH 1 MarHUTHBIN
MOMEHT. DJIEKTPOH B IEHTPAJIbHOM I10JI€ (CIIMHOBBIE
HEPEISATUBUCTCKUE TOTPABKU U PEIIITUBUCTCKUE OECCITMHOBBIC
nonpasku). HopmaneHbIi 1 aHOMaIbHBIHN 3¢ ekt 3eeMaHa.
CrnosxeHne BEKTOpOB MOMEHTa. BekTopHast MoieIb aToMa.
[Tepuonnueckas cucrema 3neMeHTOB MeHneneeBa. ToHkast
CTPYKTYypa CIEKTPaIbHBIX JIUHUNA. ATOMHBIE MYJIbTHUIIIETHI.
Cucrema ToxaectBeHHbIX yacTull. [Tpunnun [aymnu.
Craructuku boasnmana, ctatuctuka bo3e — DiHIITEHHA U
cratuctuka ®epmu — [Jupaka. Cratuctuueckue Beca. 3agada
MHOI'MX T€Jl B KBAHTOBOM MeXaHuKe. Teopus atoma reiaus.
Oprorenuii u naparenuii. Monekyna Bogopoaa. OpToBo10poa
Y 1IapaBOJOPOJI. DKCIIEPUMEHTAILHOE NTOATBEPKACHNE
npuHimna [laynu

OCHOBBI KBAaHTOBOH TeOPpUH
paccesiHus

OcHoBbl Teopuu cToKHOBeHUH. Da30BbIi aHanu3. PaccesHue
TBEpI0 chepoil, KyTOHOBCKUM MOJIEM, SIBJICHUE TCHH.
Marpuna paccesnus. [laprnuansHoe pas3iioKeHUE MaTPULIbI
paccesiHust. bOpHOBCKUH psiA.

OCHOBBI PeJIITHBHCTCKOM
KBAHTOBOM TEOPUH

PensruBucrckuii anekrpon Jupaka. Teopust cBoOOJHOTO
anekTpoHa Jupaka. Marpuus! /[upaka u ux CBOMCTBa.
I'amunsroHnan. HeonpeneneHHOCTh 3HaKa SHEPTUU U
HCTOJIKOBAHUE OTPHULIATEIbHBIX YpOBHEN s3HEprun. CriH
AJIEKTpOHA. DJIEKTPOH Jlpaka B 3JI€KTPOMAarHUTHOM I10J1€
(o6mmas Teopust). Teopust aroma BOJOpO/ia B IOCTIENOBATEINBHON
PENSATUBUCTCKOM (popme. 3aKOH MpeoOpazoBaHUs JUPAKOBCKUX
CIIMHOPOB U KOHCTPYMPOBAHUE TEH30POB U3 CIIMHOPHBIX
BOJIHOBBIX (DyHKIMH U MaTpul upaka.

OcHoBHBIE NIpeCcTaBJICHUS
KBAHTOBOM TEOPUH MOJIA U
¢u3uku yacTuu

PacnpocTpaneHnne KBaHTOBOM MEXaHUKH Ha Cllydal
IIEPEMEHHOT0 YHciIa YacTull (BTOpUUHOE KBaHTOBaHue). [lone
KaK COBOKYITHOCTH OCHHIUIATOPOB. O6001IeHNe KaHOHUYECKUX
MEPECTAHOBOYHBIX COOTHOIIEHUI Ha Clydail 1mojs. YacTuisl
Kak Bo30yxieHus 1osist. OCHOBHBIE OHATHS 00 AJIEeMEHTapHBIX
YacTHUIlaX, TAOIUI[A SIIEMEHTAPHBIX YaCTUI[. 3aKOHBI
COXpaHEHUs1 B MUKpOMUpE. bapHOHHBIN U JIENITOHHBIN 3apsibl.
Knaccugukarus 371eMeHTapHbIX YaCTHIL: TPUOIMKEHHBIE
CUMMETPHHU U NPUOIMKEHHbBIE 3aKOHBI COXPAaHEHHS
(M30TONMYECKUM CIIMH U CTPAHHOCTb, G -UETHOCTh, YHUTAPHBII
CIIUH).

OcHoBBI pu3NKH
3J1eMEeHTAPHBIX YACTHII

Hepapxust B3aMMOIEHCTBUI 3JIEMEHTAPHBIX YaCTHULL: CUJIbHBIE,
AIIEKTPOMArHUTHBIE U C1a0ble B3aUMOJICHCTBUS, UX
ocobenHocTH. COCTaBHbBIE MOJICNHN AJIEMEHTAPHBIX YaCTHII
(BocbMepUYHBIN MyTh, KBapKH). KBaHTOBast XpoMoIMHAMUKa
(TIIO0OHBI KaK IEPEHOCUYUKH B3auMozencTsyst). [lpuniun
KaTMOpPOBOYHOM CUMMETPUHU. DIEKTPOCIadas TEOpHsL.
PensTuBucTckoe onucaHue 31€MEHTAPHBIX YACTHUL]: OCHOBHBIE
THUIIBI NTOJIEH(CKATISIPHOE, BEKTOPHOE, CIMHOPHOE) U YPaBHEHHUS
1t HuX. CBA3b CIIMHA CO CTaTUCTUKOM. OCHOBHLBIE
JUCKPETHbIE CHMMETPHUU: OTPayKEHUS IIPOCTPAHCTBA U
BpeMEHH, 3apaoBoe conpsbkenue. CPT-teopema.
KocMmuueckue s1yun, ux coctaB U cnekrp. Teopuun
MHO>KECTBEHHOTO 00pa30BaHuUs HJIEMEHTAPHBIX YACTHIL.
Kackannbie npouecchl. Teopun NpoucxokaeHus: KOCMUYECKHX
JIy4en.




HaumeHnoBanmne TUCIUILINHDI

PDu3nyecKHil NPAKTHKYM 10 MEeXaHUKe

O0béM qucouiinnbl, 3E/ak.u

6 3E (216 yacoB)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILINHBI:

OCHOBBI (PU3UYECKOTO IKCTIEPUMEHTA.

N3yuenne MeTo10B 00pabOTKM Pe3ylIbTaToOB.

Kunemaruka n AWUHAMHUKa NOCTyHaTCJIbHOT'O I/ICCJIC,Z[OBaHI/IC 3aKOHOB JBMKCHUS HAa MallITMHEC

JIBHKCHHUS.

ATByna.

BpamarensHoe nBuKeHUE.

Omnpenenenre MOMEHTOB WHEpIHMH Tel. V3ydeHnue
JIBHKEHUs MasiTHHKAa Makcsemuia. M3yuenue
BpamareabHoro nBrkeHus (MasTHuK O0epOeka).

3aKOHBI COXPAaHEHUS.

N3mepenune CKOpOCTH Tena METOJIOM KPYTHILHOTO
OAJUTMCTUYECKOTO MASTHUKA.

MexaHuueckue KOJICOaHUs.

N3ydenne MareMaTuyeCcKOTrO MasiTHUKA U
¢buznueckoro mastTHuka. OnpeaeneHue
YCKOPEHHUS CUJIBI TSIKECTH C UX ITIOMOUIBIO.
N3yuenue siBieHUs pe30HaHCa C IIOMOLIBIO
mastauka Ilos.

Mexanuka ynpyrux tei. BoaHsl.

N3mepenue ko3 duirieHTa KECTKOCTH MPYKUHBI
npu ee ynpyroi nedhopmanuu. Mccnenopanme
KOJICOaHUH CTPYHBI.

I'mpponnnamuka.

OHpe,Z[eJIeHI/IC BSIBKOCTHU )XUAKOCTHU 110 MCTO,Z[y
Crokca.

HaumeHnoBanmne TUCIUILINHDI

PDu3nyecKHil MPAKTUKYM 10 MOJIEKYJISIDHON pu3UKe

0O0béM qucouiinnbl, 3E/ak.u

5 3E (180 yacoB)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)

Kparkoe conep:kanue pa3aeoB (TeM) IMCHUIIAHBI:

JTUCIHHUIIINHBI
Bsenenue. Texuuka 0€30MaCHOCTH.
I'maponnnamuxka. Ornpeznenenre KHUHEMAaTUYECKON BSI3KOCTU KA PHBIM

METOAOM.

Kunernueckas TCOpUA UACAIBHBIX

ra3oB.

O3HaKOMJIEHHE CO CTATUCTUYECKUMH 3aKOHOMEPHOCTSIMU
Ha MEXaHU4ECKON MOJEIIH.

IIepBoe Ha4yaJI0 TEPMOAUHAMUKHU.

Ornpenenenre MOJISIPHOM ra30BOM MOCTOSIHHOW METOJIOM
oTkayku. OrpesesieHre OTHOIIEHUS YISIbHBIX
TEIJIOEMKOCTEH Ta30B METOI0OM aInabaTHIeCKOTO
pacmupenusi. OnpeneneHue CKOpOCTH 3ByKa B razax u
OTHOIIEHUS YAEIbHBIX TEIUIOEMKOCTEN METOAOM CTOSTUEN
BOJIHBL.

Bropoe Hauano TepMOAMHAMUKH.

HccenenoBanue U3MEHEHUS SHTPOIIUU B U30JIMPOBAHHOMN
CUCTEME.

SIBnenus nepexoca B rasax.

Omnpenenenre ko3hGUIUEHTA TEIIOMPOBOTHOCTH
Bo3ayxa. Onpenenenue ko3hHuIenTa BHyTpeHHETo
TPEHUS T'a3a KAWUIIPHBIM BUCKO3UMETPOM.

CBolicTBa TBEPBIX TEIL.

OHpe,Z[eJICHI/IC TCIINIOCMKOCTHU METOAOM OXJIAXKACHUA.




IIoBEpXHOCTHOE HATSHKEHUE.

Ornpenenenre MOBEpXHOCTHOTO HATSKEHUS KUIKOCTH 110
METOY MAaKCUMAJIbHOTO JTaBJICHUS B ITY3bIPBKE.
Ornpezenenre MOBEpXHOCTHOTO HATSKEHUS KUIKOCTH T10
METO 1y MOJHATHS B KaWJLUISIPHOH TpyOKe.

HaumeHnoBanmne TUCIUILINHDI

Du3uYecKHil MPAKTUKYM 110 JIEKTPHYECTBY U
MArHeTU3My

O0béMm qucouminnbl, 3E/ak.u

4 3E (144 yaca)

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)

Kparkoe conep:kanue pasaesioB (Tem)

JTUCIHHUIIINHDBI JTUCIHHUIJINHDBI:
Bsenenue. Texuuka 0€30MaCHOCTH.
DNEeKTpOCTaTHKA. DKCHEepUMEHTATBHOE U3yUEHUE ANEKTPOHHBIX MOJIEH

C IIOMOIIIBIO 30HAA. OHpCZ[CJICHI/IC CMKOCTH
KOHACHCATOPa 0aJNIMCTUYCCKUM METOJ0M.

TlocTOSHHBIN TOK.

["asibBaHOMETD B Ka4eCTBE aMIlepMerpa u
BOJIbTMETpa. 3MepeHue ConpoTUBIECHUN IPU
oMo1uu Mocra. M3ydyenue npuHnuna
IEKTPUYECKUX KOMIICHCALIHOHHBIX U3MEPEHUM.

Maruerusm.

HSMCpCHI/IC HWHIAYKIIMU MAaraiuTHOI'O ITOJIA Ha OCHU
CoJICHOH AA.

DNEKTPOMAarHUTHBIE KOJICOAHMUS.

N3yueHne pe3oHaHca HAMPSDKEHUH U TOKOB B
K0J1Ie0aTeIbHOM KOHTYpE.

Tox B pa3nu4HBIX Cpelax u
MIOJIYIIPOBOJHUKAX.

W3yuenue snekTpoHHoro ocuusuiorpada. M3yuenue
BOJIbT-aMIIEPHON XapaKTEPUCTUKH TMO/A.

M3yueHre MarHUTHBIX CBOMCTB (heppOMAarHeTHKOB.

HaumeHnoBanmne TUCIUILINHDI

PDu3nyecKHil MNPAKTUKYM 110 ONTHKE

0O0béM qucouiinnel, 3E/ak.u

4 3E (144 yaca)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHHILINHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILVINHBI:

Bsenenue.

Texuuka 0€30MaCHOCTH.

['eomerpuueckas onruka.

Omnpenenenne (OKYCHOTO PacCTOSTHUS TOHKHX JIMH3.
Ornpenenenre yBeIMYEHUS] MUKPOCKOIIA.

B3auMoencTBre 311€KTPOMAarHUTHBIX
BOJIH C BELIECTBOM.

Omnpenenenne nokasareis NPETOMIEHHS U JUCTIEPCUHI
IIPU3MBL.

WuTepdepeniys ceera.

Omnpenenenne paauyca KpUBU3HBI JTMH3BI C IOMOIIBIO
kozen HetotoHa. OnpeneneHue 1IMHBI CBETOBOM
BOJIHBI C TIOMOIIBIO Outpu3Mbl OpeHerns.

Hudpaxius ceera.

N3yuenne qudpakiimOHHOMN PEIETKH U OTIpe/IeIeHNE
JUIMH CBETOBBIX BOJIH C €€ IIOMOILBIO.

ITonspuzanus ceera.

KauectBenHoe uccienoBanue noysipu30BaHHOTO
ceera. OmpezeneHue caxapa B pacTBOpe
CaXxapuMETPOM.

KBanrToBag ontuka.

Nzydenue BHemHero Gotorddekra. M3mepenne
BBICOKUX TEMIIEPATYP C TIOMOIIBIO ONTHYECKOTO
MUPOMeETpA.




HaunMeHoBaHHe JTUCHUILIMHBI | XHUMHSA

O0bém qucunmiunbl, 3E/ak.y | 3 3E (108 yacoB)

Kpatkoe conep:xanue THCHHILINHBI

Ha3Banue pa3aenoB
(TEM) TMCUMIJIMHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCHUIIAHBI:

BBenenne

XUMHS KaK CUCTEMA 3HAHUM O BEILIECTBAX U UX MPEBPALLICHUAX.
B3anmocBs3b xumun 1 GU3NKUA. AKTyaJIbHbIE TIPOOIEMBI
COBPEMEHHOM XuMuu. OCHOBHBIE LIEJH, 3314l U METO/Ibl XUMUH.
Conepxanue U 1enH Kypca «XUMUsI».

OcCHOBHbIC MOHATUA U
3aKOHBI XUMHUH

AtoMm. Xumnueckuii anement. Monekyna. [Ipocroe BemecTso,
CJIOXkHOE BemecTBo. Ayutotponus. M30Tomnsl.

3aKOH COXpaHEHHUsI MAacChl U SHEPTUU MTPU XUMHUECKHUX PEaKIUsX.
3aKOH MOCTOSIHCTBA COCTaBa XMMHUECKUX COECAUHEHUN
(6epTomMHIBI U JATBTOHUIBI). 3aKOH PKBUBAJICHTOB. 3aKOH
KpaTHBIX OTHOLIEHUH. OCHOBHBIE ra30BbI€ 3aKOHBI. 3aKOH
ABorazipo. O6beM Moutst raza. MoJb BemecTBa. Yucino ABoraapo.

CTtpoeHue aTOMOB.
Iepuoguveckuii 3aK0H
JI.LA. MenaesieeBa u
Iepuoauyeckas cucrema
3JIEMEHTOB

Tema 1. PazButue npencrabiieHnii 0 CTPOEHUN aTOMOB. 3HaU€HUE
M3YUYEHHsI CTPOSHUS aToMa sl XUMHUHM U ¢pu3uku. KBaHTOBO-
MEXaHU4eCKas MOJIeIb CTPOEHUs aTOMOB. BostHOBast ipupoaa
EKTPOHA. XapaKTEPUCTUKA SJHEPIreTUYECKOTO COCTOSIHUSA
JIEKTPOHA CUCTEMOU KBAHTOBBIX YUCENL. MHOIO3JIEKTPOHHBIE
aToMbl. COCTOSTHUE JIEKTPOHOB B MHOTOUIEKTPOHHBIX aTOMaXx.
Pacnipenenenue 371€KTpOHOB 110 S3HEPreTUYECKUM YPOBHIM U
noaypoBHAM. [Tpunumne! 3anonHenus AO anexktponamu. [IpuHimn
HauMmeHbl1el sHeprun. [Ipasuna B.M. Kneukosckoro. [Tpunnun
3anpera [Taynu.

Tema 2. CoBpemennas hopmynupoka Ileprouueckoro 3akoHa.
Ilepnoarueckuil 3aKOH KaK OJUH U3 OCHOBHBIX 3aKOHOB IIPUPOIBI.
[lepuoanyeckas cucrema Kak ¢opma BeipaxkeHus [lepuoguueckoro
3akoHa. Knaccudukarus snementoB. [lepruoAM4HOCT N3MEHEHUS
CBOMCTB XapaKTEPHBIX COCIUHEHUN DJIEMEHTOB.

XumMHu4eckas cBA3L U
CTPOCHHUE MOJIEKY.JI

Xumuueckas cBsA3b U €€ npupoa. OCHOBHBIE XapaKTEPUCTUKU
XMUMHMUYECKOH CBS3M: JUIMHA, SHEPTHUs (IPOYHOCTH) CBSI3H,
BaJICHTHBIE YTJIbl, HOJSPHOCTh. MeXaHu3Mbl 00pa3oBaHus
KoBasleHTHbIX XuMuueckux cBsizer (KXC).Monnas cBs3b Kak
IIpeeNbHBIN CiTydail OJIIPHOM KOBAJIEHTHOM CBsA3U. CTENeHb
MOHHOCTH CBSI3U. MEXMOIEKYISIpHOE B3aUMOAECHCTBHE. DHEPIUs
MEXMOJIEKYJIIPHOTO B3auMoieicTBUsA. DaKkTOphl, BIUSIOMINE HA
SHEPTHUI0 MEXMOJIEKYIISIPHOTO B3aUMOACHCTBUS.

OCHOBBI XUMHYECKOM
TEPMOAMHAMUKY H
XHMHU4YeCKOe paBHOBeCHE

Tema 1. IlepBblil 3ak0H TepMOIMHAMUKU. BHYTpeHHS S3HEPTUs U €€
M3MEHEHHE IPU XUMUYECKUX U (a30BbIX MpeBpaleHusx. Termiora
U paboTa. DHTANBIUS. DK30- U SHAOTEPMUUECKUE PEaKIIH.
TepMmoxuMuueckue ypaBHeHHs. 3akoH I'ecca M TEPMOXUMHUYECKHE
pacyeTsl, OCHOBAHHBIE HA TOM 3aKOHE.

Bropoii 3aKk0H TEpMOAMHAMUKH. DHTPOIHS. Y PaBHEHHUE COCTOSTHUS
(paBHOBecus1). Dueprust ' uo66ca. Crannapraas sueprus ' mooca
o0pa3oBaHusl XUMHUECKOTO coequHeHus. Kpurepun
CaMOITPOU3BOJIBHOTO MPOTEKAHMS IIPOLIECCOB.

Tema 2. O6paTUMOCTh XUMHUYECKUX MTPOLIECCOB. XUMUYECKOE
paBHOBecHue. KOHCTaHTa XMMUYECKOTO paBHOBECHS KaK Mepa
rIIyOMHBI IpoTeKaHus npouecco. CBs3b sHeprun ' nbdca ¢
KOHCTaHTOU paBHOBecus. [Ipuniun JlelllaTense.




PacrBopsI

Tema 1. lucniepcHble cucreMsl. [lucnepcHas cpefa U JucnepcHas
¢aza. /lucniepcuble cucteMsl U uX Kiaccudukaius. B3secu,
CYCIIEH3UH, IMYJIbCUH, KOJUIOUHBIE PACTBOPHI, UCTUHHBIE
pacTBOpBHL.

Tema 2. OcoGeHHOCTH PACTBOPOB IEKTPOJIUTOB.
DnexTpoauTHueckas quccouuanus. Teopus d1eKTpOIUTHYECKON
mucconranuu Appenuyca. Kuciaotel, ocHoBaHus, aMmpoTepHbIe
TUAPOKCUABI U COJIM C TOUKH 3PEHUS DIEKTPOIUTHUECKOMN
mucconranuu. CUiIbHBIC U C1a0ble JIEKTPOJIUTHL. PacTBOpHI c1adbix
aneKTpouToB. CTEneHb MUCCOManuu (MIOHU3AINN) CIIa00To
ANIeKTposInTa. VIOHHBIE peakiiuy ¥ MIOHHBIE YPAaBHEHUSI XUMHUECKUX
peaKkuuu.

Tema 3. I'maposin3 cosel Kak 4acTHBIN Cilydall KHCIOTHO-
OCHOBHOTO paBHOBecus. Paznuunble ciaydyan rugponnsa. CTeneHb
IUApOJIN3a. 3aBUCUMOCTh CTETIEHU THPOJIN3a OT KOHIIEHTPALUHU U
teMieparypsl. IlonaBinenue (yMeHbLIEHUE) THAPOIIN3A.

OKucInTeNLHO-
BOCCTAHOBHUTEJIbHBIE U
JIEKTPOXHUMHYECKHUE
npouecchl

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIEC peaklinu. CTeeHb OKUCICHUSI.
Oxucmurenu. BoccranoBurenu. OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PeAKIIUU U X TUIbl. COCTaBICHUE YPaBHEHUI
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX peakuuii. Meron
AIIEKTPOHHOTO OaslaHca. DIEKTPOTHbBIE TIOTEHITUAIIBI.
DNEKTPOXUMHUYECKHUE CBOMCTBA pacTBOPOB. J{BOIHOM
AIEKTPUYECKUI CIIOW, SJIEKTPO/IbI, TAJIbBAHUYECKUE STYCHKHU.

XuMHud 3JIeMEeHTOB

Tewma 1. Bonopon. Bogna. Ilepokcun Bogopoaa.

Tema 2. Onementsl Iu II A rpynn. p-3J1eMeHTHI.

Tema 3. d-niieMeHTHI.

HauMeHoBaHHNe JUCHHUIIINHBI BolunciaurejabHas Gpu3nNKa

00bém nucunminnbl, 3E/ak.u 4 3E (144 yaca)

Kpatkoe conep:xanue THCHMILUINHBI

Ha3zBanmue pa3aesioB (Tem)

Kparkoe conep:kanue pa3aesioB (Tem)

AU CHHUININHBI JAUCHHUINJINHBIL:
BeruncanreasHas puznka [Ipeamer BeruMCIUTENBHON QU3NKHA. YHUCTCHHBINH
9KCIIEPUMEHT.

Mexannueckoe IBUKEHHE

KOMHBIOTepHOG MOACIUPOBAHNUC B (1)I/ISI/IKC: YHCIICHHBIN
OKCIICPUMCHT B 3a/la4aX MCXaHUKU

3JIeKTp0[[I/IHaMI/I'-IeCKI/Ie 3aJaumn KOMHBIOTepHOG MOACIUPOBAHNUC B (1)I/ISI/IKC: YHCIICHHBIN
OKCIICPUMCHT B 3aJla4aXx 3JICKTPUUICCTBA

Tumnosnie 3aJavumn BBLIYHCJIUTEIbHOM Tunossle 3aa4u U IMMPUCMbl BBIYMCIUTEIBHOMN (1)I/IBI/IKI/I

(i)I/I3I/IKI/I ()_'[BI/DKCHI/IG B HCHTPAJIbHOM I10JIC, aHTAPMOHHWYCCKUEC

KOHe6aHI/I${, (baBOBBIe MOPTPCThI, BU3yaJIU3alUA moJjei
CHUCTCMBI DJICKTPUYCCKUX 3ap$1z[013).

MM/ [IpencraBnenue o MeToaax MONEKYISPHON TUHAMUKY.

HaumeHoBaHue QM CUUNIMHBI YuciaeHHble METOAbI U MAaTeMaTHYeCKOe
MOJEJIMPOBAHUE

O0bém qucunminnbl, 3E/ak.u 6 3E (216 yacoB)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)

JUCHHUIINHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:




MareMaTu4ecKoe MOAeJTUPOBAHKE.
OCHOBBI IPOrPAMMHUPOBAHUS HA
s3bike Fortran

MareMatuueckoe MOJEIMPOBAHUE U €r0 POJIb B
coBpeMeHHOI Hayke. OCHOBHBIE 3Tallbl IOCTPOCHHE
MaTeMaTH4YeCKOM MoJeNU. TOUHOCTh pacueToB Ha
OBM. OcHoBBI IporpaMMupoBaHus Ha si3bike Fortran
—90, -95. Intel Visual Fortran.

YuciieHHBbIe METOAbI PeLIeHUs
aJre0pan4ecKux ypaBHeHUH M 3a1a4
JINHEHOM are0pbl, HHTEPNOJISILHUS
U ANNPOKCUMALIUS.

YucneHHbIe METObI HETMHEHHBIX alredpanyecKux
ypaBHEHUN. UHCIEHHBIE METO/IbI PELIEHUS CUCTEM
anreOpandyeckux ypaBHeHui. Onepanuu ¢ MaTpUIIAMU.
3aiauy MHTEPHOJSIUHU U alllIPOKCHUMALIHH.

MeToabl HHTETPHPOBAHUSA U
penieHnsi 00bIKHOBEHHBIX
AU epeHHAIbHBIX YPABHEHU I

Brruncrienue onpeeneHHbIX HHTETPaJIoB.
YucaeHHbIe METO bl HHTEIPUPOBaHUS OOBIKHOBEHHBIX
middepeHnnanbHbIX YpaBHEHUH.

YucaeHHbIe METOAbI PeLIeHH s
YPaBHEHH# B YACTHBIX MPOM3BOAHBIX

Merton cetok st auddepeHnanbHbIX YpaBHEHHUH B
YaCTHBIX MPOU3BOHBIX. YPaBHEHUS
TUIEepO0IMYECKOTO THUIA. Y PaBHEHUS
napaboIMYECKOTO TUMA. Y PaBHEHUS ITUIITHIECKOTO
tuna. Pemenune ypasuenus nudpoys3uu. Pemenue
YpaBHEHHUE TEIUIONPOBOAHOCTH. Pemenus ypaBHEHUI
Ilyaccona u Jlamnaca

MeTtoabl pelieHUus1 ypaBHEeHHUH
ABHKeHHA B (pU3HKe IJIa3MBbI U
(pusuke yckopureJiei 3apszKeHHBIX
4yacTul,.

CxeMBI «C nepcuiaruBaHueM» i pCliCHUA
PCIITUBUCTCKUX ypaBHeHI/Iﬁ ABHUIKCHUS 3aPAKCHHBIX
YaCTHUIl 1 UX IPUMCHCHUC IJIA CITy4acCB 3JICKTPOHHOTO
HUKJIOTPOHHOI'O pE30HAHCA U CHHXPOTPOHHOT'O
THPOMArHuTHOIO aBTOPC30HAHCA

HaumeHoBaHue IMpakTuyeckuii Kypc npoeccHoOHAJILHOIO NepeBoaa
AMCUUIINHBI

O0béM TMCUMIUINHBI, 3 3E (108 uacoB)

3E/ak.u

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeioB (TeM) AMCHUIIAHBI:

[IepeBog kak OCHOBHOW BHUJ
SI3bIKOBOTO MTOCPEIHUYECTBA

CymHocts nepeBoaa. Bunel nepesona. IlepeBoasl,
BBITIOJIHAEMBIE 110 TUITY IIEPEBOIYECKON CErMEHTAL[UU TEKCTA U
10 UCHOJIB3YyEMBIM €AMHUIIAM TTEPEeBOAA: TOMOP(HEMHBIN
MIePEBO/I, TIOCIOBHEIN MepeBoI, TO(PPA30BLI MEPEBOI,
a03anHO-(pa3oBbIil IEpeBO/I, EIbHOTEKCTHBIN TIEPEBO/I.
IlepeBo b1, BELAEISEMBIE 110 IPU3HAKY KAHPOBOU
IIPUHAJUICKHOCTU NIEPEBOAUMOIO MaTepHUalIa: HAy4YHO-
TEXHUYECKUH TIepeBOI, OOIIECTBEHHO-TIOTUTHUECKHH MEPEBO,
XyJI0’)KECTBEHHBIN NEPEBO, BOEHHBIN NIEPEBO/I, FOPUIUYECKUI
nepeBo, ObITOBOM nepeBo. IlepeBobl, BEIAETSIEMBIE 110
MpU3HAKAM TMOJHOTHI U crIoco0a nepeaays CMbICIOBOTO
COJIep’KaHUsl OPUTMHAJIA: TIOJHBIN (CIUIOIIHOI) EPEBOL,
HETIOJIHBIH MepPEeBO: COKpPAICHHBIN TIepeBO/l, pparMeHTapHBIN
IIEPEBO/L, ACIIEKTHBIN MIEPEBOJI, aHHOTAL[UOHHBIN [IEPEBOJ,
pedepaTuBHBII EPEBO.

IlepeBoibl, BbIAETISAEMBIE 110 IPU3HAKY XapaKTepa U KauecTBa
COOTBETCTBUS TEKCTA I1EPEBOIA TEKCTY OpUTHMHAJIA:
aJIeKBaTHBIN NIepeBo1, OyKBAJBbHBIN (JIOCIOBHBIH) EPEBO/,
BOJIbHBIN (CBOOOIHBII) epeBo1. BykBanu3m, ero mpu4yuHbI 1
criocoObl ipeogoieHus. [IoHATHE TOYHOCTH TTepeBoaa.
«[ToTepu» 1 UX KOMIIEHCALUs [IPU NIEPEBOJIE




OCHOBHBIE THIIBI
MEPEBOTYECKUX
TpaHchopMaruii

Tpanckpubuposanue. Tpanciaurepauus. Kanpkuposanue.

JIekcHKO-CeMaHTUYECKHE 3aMEHBl: KOHKPETU3allKs,
reHepau3alys, 3aMeHa CJIeICTBUS MPHUYMHON U HA000POT;
n00aBJIeHUs], OMYIIEHUs, KOMIICHCALIUSI.

IlepeBon TepMHUHOB

Ponb TepMHHOB ¥ TEPMUHOJIOTUYECKUX CUCTEM B HAYYHBIX,
HAYYHO-TEXHHYECKUX M HAYYHO-TIOMYISPHBIX TEKCTaX C TOYKU
3penust nepeBoia. COOTBETCTBHE HOPMaM TEPMHUHOJIOTUH B
SI3bIKE TIEPEBOA.

TepmuHOIOrHYECKHE 3HAYCHUS 00IIEYTOTPEOUTEIEHOM
nexkcuku. [lepeBo HOBBIX TEPMUHOB, HE UMEIOIINX
COOTBETCTBUS B SI3bIKE NIEPEBOJIA.

Bugel  Hay4HO-TEXHUYECKOTO
repeBoaa

Byl HaydHO-TEXHUYECKOTO IIEPEBO/IA B 3aBUCUMOCTH OT
¢dopM (crioco60B) 06pabOTKH UCXOTHOTO TEKCTA: MOJIHBII
IUCbMEHHBIN NepeBoJi (0OCHOBHAS (OpMa TEXHUUIECKOTO
nepeBosa), peepaTuBHbIN epeBO/I, AaHHOTALMOHHBIN IEPEBO/,
IIEPEBO/I 3ar0JIOBKOB, YCTHBIM TEXHUYECKUN ITIEPEBOL.

[lepenaya kiuIIe peyeBOro STUKETAa HAYYHOTO CTHIISL PEUH.
HaxosxeHne S5KBUBAJICHTOB 3ar0JIOBKOB HAYYHBIX TEKCTOB.
[lepenaua u pacmmdpoBka abOpeBUATYp M YCIOBHBIX 0003Ha-
YEHUH, ClleUalbHbIX 3HaKOB. TpaHcauTepanus,
TPAHCKPHILINSA, KAIbKUPOBAHUE, TpaHCHOpMAIHS,
ONMCATENBHBIN MEPEBOI-UHTEPIPETAIHS

VYcTHBINM EPEBOL

OcoOeHHOCTH YCTHOTO TIepeBO/Ia 10 CPAaBHEHHUIO C
UCcbMEHHBIM. Bujipl yctHoro nepesoja. [lonstiue komnpeccuun
peun. CTunucTUYecKas 1 KOHBEpCHas TpaHchopMalus B
YCTHOM IIEPEBOJE.

Paznuuus MCXKAY NOCICAOBATCIIBHBIM U CHHXPOHHBIM
ePEBOJIOM

HaumeHnoBanmne TUCIUILINHDI

Teopus koJie0aHUil U BOJIH

O0béM qucouminnbl, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xaHue THCHHUILINHBI
Ha3zBanmue pa3aesioB (Tem) Kpatkoe conep:xanue pa3iesnoB (TeM) TUCHUNIMHBI:
AUCHHILINHBI
JIMHeHbIN 1 HeJTMHeNHbI| DddexTrBHBIC MOTEHIHAIBI, ()a30Bast MIIOCKOCTh, THUITBI
OCHHJLJISITOPBI 0COOBIX TOYEK, aTTPAKTOP, YACTOTA U IMEPUO]T KOJICOAHHIA,

BO30YKJICHHE BHEIIHEH CHIION, MOJIOKUTETHHOE U
OTPULIATEIILHOE TPEHUE, CUCTEMA XUIITHUKH-KEPTBBI.
OcmunsaTop ¢ HEMMHENHOW Auccunanuel - ypaBHeHue Ban-
nep-llons, pemenue 1uisi HETMHEWMHOTO YpaBHEHUS

Hroddunra.

AKycTHYeCKHe U

OcHoBHEBIC YpaBHCHUSA, JUCIICPCUOHHOC COOTHOIIICHUC,

IOBEPXHOCTHBIE (azoBas U TPyIIoOBas CKOPOCTH, PACIIPOCTPAHEHUE TTPU
rPaBUTALIMOHHBIE BOJIHbBI W3MEHEHHUHU TITyOUHBI, YUET CHII TOBEPXHOCTHOTO

(IIT'B), BHYTpeHHUE HaTSDKEHUsI, B3aUMOJICICTBUE ¢ ToOTOKamu, ypaBHeHue KJIB,
rpaBuTanmoHHbie BoJIHBI (BI'B) | ypaBHenue broprepca, ananor BI'B B miasme.
ITapamerpuyeckasn Teopema dDioke, ypaBHEHHUs 111 MEUICHHO-MEHSIOIINXCS
HEYCTOMYMBOCTH aAMIUIUTY/l, ”HKPEMEHT HEYCTOMYMBOCTH, TOUHBIE PELICHHUS,

30HbI MaTbe. BiusiHue quccunanuy, napaMmerpudeckas

HCyCTOﬁ‘IHBOCTL B MOJICJIN Y3KHX TOJIYKOB.



http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%BD%D0%BE%D1%82%D0%B0%D1%86%D0%B8%D1%8F

YpasHenue Ban-aep-Ilousn

Crpykrypa (a30Boii MIOCKOCTH, MPEACTHHBINA ITUKI,
YCTOMYHUBOCTb PAaBHOBECHBIX COCTOSIHUN, MATKOE U KECTKOE
BO30YXJICHHE KOJIEOaHU, TUCTEPE3UC NTPH MEJICHHOM
M3MEHEHHH YIIPaBIISIIOIIETO MapaMeTpa

Heonnopoanas BY-cuia,
BJIMSIHNE HA HEPABHOBECHOE
COCTOSTHHE

MasitHuk Kanuiibl, BIBOJ OCHOBHOTO YPaBHEHHS,
COCTOSIHHSI YCTOMYHMBOTO PABHOBECHS, YCIOBUE peau3aliu.

BinsiHue HeJIMHEHHOCTH HA
Pe30HaHCHOe BO30Y KIeHHe
KOJIe0aHMi OCHHILIATOPA
BHEIIHEH CHJI0i#

Pe3onancHas kpuBasi, yCTOMYMBOCTb HEIMHEWHOIO PEXUMA,
rucrepesuc. [lapamerprueckas HEYCTOMYUBOCTD, BIIMSIHUAE
HEJIMHEMHOCTH HA HACBILLIEHUE HEYCTOMYUBOCTH.

A0COJIOTHAA U KOHBEKTHBHAA
HEYCTOMYHMBOCTH

Xapakrep MOBEIECHUs IPOU3BOIBLHOIO BO3MYILCHUS, CBA3b C
JUCIIEPCUOHHBIMY KPUBBIMH 4aCTOTA-BOJIHOBOM BEKTOP,
ITy4KOBBIE MO/IBI B II71a3Me (OJMH My4YOK, ABA BCTPEUHBIX
I1y4Ka), YCUJIIEHHE - HENPOIYCKAHHUE BOJIH.

AO0COJIIOTHASI HEYCTOMYHUBOCTD
JKuHCa, HEYCTOMYHBOCTH
I'eapbMroJabnTa

AbconoTHas HeycToHUnBOCTh [KuHCa B
CaMOI'PAaBUTHUPYIOLIEM Ia3e, XapaKTEpHBIE IIapaMETPhI
HEYCTOWYMBOCTH. AOCOIIOTHAS-KOHBEKTUBHAS
HEYCTOWYMBOCTH JJIsl 3BYKOBBIX BOJIH. HeycTOMUMBOCTD
I'enbMronpTia HA TpaHULIE pa3ena ABUKYIIUXCS
KHUJIKOCTEH, 00pa3oBaHKe CTPYKTYp THIIA KOIIAYbUX IJ1a3.

CrnekTpbl KoJ1e0aHui
OCHHJLJISITOPOB

CrnexTp MOIIHOCTH, TPUMEPBI, CHEKTP KOJIeOaHui
OCLMJIIATOPA C 3aTyXaHUEM, CIIEKTP IIPU BO30YKIACHUN
BHEIIHEW CUJION, IPUMEPBI CWJI U UX CIEKTPBL.

HeauneiiHoe B3auMoaeiicTBue
TpeX CBA3AHHBIX OCHMJLISITOPOB

HopmanbsHbie koneOanusi, HEMMHEHHBIC CBS3H, CTaHIapTHBIC
YPaBHEHUS, PE30HAHCHOE B3aUMO/JICHCTBUE, IOHATHE
CHHXpPOHU3MA KOJIEOAHHUI 110 4aCTOTC, MHTCIpaJibl
ABHUIKCHUSA, KAUCCTBCHHOC MMOBCACHUC aMIJIUTY, (ba30131>1171
SJIJIUIICON A, THUIIbI 0COOBIX TOYCK, COOTHOIIICHUA MbHunu-
Poy.

HesqunneliHasi reHepanust
BTOPOil TADMOHUKH B
HeJIMHeNHbIX cpeaax

OcHOBHBIE ypaBHEHUS!, HIHTETPAJIbI JBUKEHUS, PELLICHUE TIPU
TOYHOM CUHXpPOHM3MeE. B3pbIBHAs HEYCTONYUBOCT,
¢du3nuecknue cooOpaXkeHusl, ypaBHEHUS TPeX BOJH,
ABTOMOJICJIBHOE PEILICHHUE.

HeauHeiliHasi AMHAMHKA BOJIH
NpH KyOM4ecKoi HeJIJMHEHHOCTH

HenuneitHoe 3aTyxaHue BOJH MpH KyOU4ecKoi
HEJIMHENHOCTH, YPaBHEHHUE, ero peuieHue. Henuuelnoe
MIPOCBETIIEHHE, MOJIENb C KyOU4eCKOH HEIMHEHHOCTHIO, ee
pELICHHUE.

Henunneiinoe napadonuyeckoe
ypaBHenue IlIpexunrepa

VY3KOHanpaBJeHHbIE BOJHOBBIE IAKETHI B HEJIMHENHOU
cpene. Henuneiinas pedpaxums, caMmo()oKyCHpOBKa.
WNurerpainsl 11, I, ypaBHEHUE U1 XapaKTEpHOTO
MIONIEPEYHOI0 pa3Mepa BOIHOBOTO mydka. Kputnueckas
MOIITHOCTb, JUIMHA CaMO(OKYCUPOBKH, COOTHOIICHHUE C
JTUIMHOM nudpakiuu. Y CTOHIHBOCTD TUIOCKOM BOJHBI.

HanmeHoBaHue N3mepenus n 00padoTka JaHHBIX
AUCHHUILINHBI

O0béM TMCUMIUINHBI, 3 3E (108 uacoB)

3E/ak.u

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:




OO0mmue BONPOCHI H3MEpPEeHHUH.

Knaccupukanus uzmepennit. [lonsarue Gusnyeckoil BETMYHHEL.
Ennnune n3mepennst pu3nyeckux BETUYUH U CUCTEMBI €IUHHUII.
OTaNoHBI.

OmudKku u3MepeHmnil.

Knaccugukanus ommbok uzmepennid. BeposTHOCTHBIE
XapaKTePUCTUKHU CIy4aiiHbIX omuOok. Koppensaunonnsiid anamms
9KCIEPUMEHTANIBHBIX JaHHBIX.

IIpencraBienue
IKCIEePUMEHTAIBHBIX JAHHBIX.

[IpaBmia 3anucu pe3yabTaToB SKCIepUMeHTa. ['paduku U cucTeMsbl
koopauHat. Cria)XuBaHHE KCIIEPUMEHTATIBHBIX KPUBBIX.
I'ucrorpammel.

HN3mepenne nocTOSIHHBIX U
HHM3KO0YACTOTHBIX TOKOB U
HANIPSIKeHU .

Crpenounsie H3MEpHUTENbHBIE TPUOOPHL. THEPLIHOHHOCTD
WU3MEpPUTENBHOr 0 Mproopa. JeTekTopsl aMIIUTYIHOTO,
CPEIHEBBITPSIMIIEHHOTO ¥ CPEIHEKBAIPATUYHOIO 3HAUCHHH.
Hudpossie BonmpT™MeTphl. 3Mepenne TokoB. Mi3MepeHre MOIHOCTH.
BricokO4acTOTHBIE U3MEPEHMUSL.

OcHoBHbBIE NU3MEPUTEIbHbIC
CXE€MBbI.

HpHMBIe HU3MCPCHUA. MoctoBbIe U KOMIICHCAIITMOHHBIC METOAbI
I/IBMepeHI/If/i. 3HCpFCTI/I‘ICCKOC 1 AaHBHCPICTUYCCKOC COI'JIaCOBAHUC.

H3mepenne nmmnenanca.

[onsTre nmnenanca. PacnpeneneHye TOKOB M HAPSHDKEHUN B TIETISX
KOMITJICKCHBIX COMPOTUBICHUH. AMIITUTYIHO- B ()a30-4aCTOTHBIE
xapakrepucTiuku. JJo6poTHOCTE. Q-MeTp.

H3mepennst Bo BpeMeHHOH
o0sacTH.

OcuunmnnorpadupoBaHue U NpeACTaBICHNE CUTHAJIOB BO BPEMEHHON
obnactu. Metoapl ocuuyTorpauIecKiuX N3MepeHni. DIeKTPOHHO-
nmyueBoit ocumimiorpad. LHudposoit ocuumiorpad.

HN3mepennsi B 4acTOTHO
o0JacTh.

[Ipsamoe npeodpazoBanne ypre u cekTp curHana. [IpuHnun
JEeWCTBHS aHAIN3ATOpa CIEKTpa. AHAIOTOBBIE U U(POBLIE
CIEKTPOAHAIN3ATOPBI.

H3mepenne nMIyIbCHBIX
TOKOB W HANPSI’KEHMIA.

OcobenHocTu HU3MCPCHHA IUPOKOIIOJIOCHBIX UMITYJILCOB. [TukoBbIe
ACTCKTOPHI. beckonTakTHBIC HWHAYKIIMOHHBIC npeo6pa3OBaTenH TOKa.

MarauTomMeTpus.

Mer OJIbl CO3JaHUA CTAllMOHAPHBIX MArHUTHBIX moneii. [Tone
MMPOBOAHUKOB C TOKOM. KaTy'H.IKI/I FGHI:MFOHI:L[a. COHCHOI/II[LI C
IIOCTOSSHHOM IJIOTHOCTBIO TOKA. BHCKTPOMEIFHI/ITBI. IlocTostHHEBIC
MarHuThl. TOKOBBIC MAarHUTHBIC KOHq)I/IpraL[I/II/I. MCTO,Z[LI U CIIOCOOBI
I/IBMepeHI/If/i MarHuTOCTaTHYCCKHUX I10jIcii. MarauTHoe
OKpaHHWPOBAHMC.

I/IMIIyJIbCHLIe MAardHuTHbIC
moJId.

OKcnepuMeHTaIbHbIe METOABI TeHEePaLlii HMITYJIbCHBIX MAarHUTHBIX
nosieil. CXeMBI U y3J1bl IOCTPOEHUS TEHEPATOPOB TOJSL.
OneKkTpudecKue, N30JIALNOHHBIE, MEXaHUUYECKHE U TEMJIOBBIE
OrpaHMYCHHS PA3IUUHBIX cXeM renepann. CKuH-3dexT u
9KpaHUPOBAHNE MAarHUTHBIX TOJIEH HU3KOH yacToThl. VIMmynbCcHbIE
MarHUTOMETpUYECKHE peodpa3oBaTelu.

MoJiekyJIsIpHO-KHHeTHYeCKast
MO/IeJIb BaKyyMa.

HJ’II/IHa CB060Z[H01"0 np06era. Pacnpe):[eneHHe MOJICKYJI I1O
CKOpPOCTAM. BaKYYMHI:Ie YCiI1oBus. Hpoueccm IEepCHOCa B YCIIOBUAX
BaKyyMa. ITotok ra3a. PexxuMbl TeueHUS Ta30B B BAaKyyYMHBIX
CUCTEMax. HpOBOI{I/IMOCTB OTBCPCTHA, KaHAJa. SlBneHus u IMPOLICCChI
Ha I'paHUIIC BAKYYM-TITIOBCPXHOCTb.

BakyymHas TexHuKa

Bakyymurie maTepuansl. BakyyMHbIe HAcOChl. MeToABI U3MEpEHUs
MOJIHOTO U MapLUANIbHEIX aBieHui. BakyyMHbIE CUCTEMBI,
0co0eHHOCTH TIoCTpocHwMiA. Teuenckanue.

OCHOBBI OIITHYECKOI'0
CIEKTPAIBLHOI0 AHAJIU3A.

OO1mmue BOpockl ONTHYECKOH CHEKTpocKonuu. OnTHYecKue
MaTepuainbl. CriekTpaibHbIi aHamu3. Pabounii criekTpanbHbId
IMana3oH npubopa. AnnaparHas Gynkuus. CBerocuia u
OTHOCHTENBHOE OTBEpcTHE. Jlucnepcus u pazpenaromas
cocoOHOCTh. THIIBI CTIEKTpaNbHBIX MTPUOOPOB. ONTHYECKHUE CXEMbI
CIIEKTPaJIbHBIX ITPHOOPOB.

M cTOYHNKH ONITHYECKOTO
U3JIYYEeHHs].

UYepnoe Teno. ICTOYHUKH TEMIOBOro H3iydeHus. ['azopa3psaaHbie
WCTOYHMKH M3TydeHus. KOHTyp M ymmpeHre CieKTpaibHOM JIMHUY.




IIpreMHUKH ONITHYECKOTO0
W3JIy4YeHusl.

OCHOBHBIE XapaKTEPUCTUKN TPUEMHUKOB M3TydeHus. [IpuemMHnku
TEIUIOBOT'O ONTHYECKOr0 U3TyueHus. OuiabTparys ONTHYECKOT O
nu3nydeHus. Marpuunsie (OTONPHEMHHKH.

HaumeHnoBanmne TUCIHUILINHDI

Pagnogusuka

O00béM qucouiinnel, 3E/ak.u

3 3E (108 uacoB)

KpaTkoe conep:kaHue 1uCHUILINHBI
Ha3Banmue pa3saenos (Tem) Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:
AUCHHUILINHBI
Pa3nea 1. CurnaJsl u ux Onpenenenus. Kinaccudukanust CMrHAIOB: BUACOCUTHAIIBI U
cBOlicTBa PaguOCUTHAJIBI, IETEPMUHUPOBAHHBIC U CIIydalHBIE,

HENPEPBIBHBIE U IUCKPETHBIE, IEPUOAUYECKUE U
HENEepUONUECKHUE, TApMOHUYECKUE CUTHAJBL. KoMIIeKCHbIE
aMrIuTyibl. CBOMCTBA CUTHATIOB. DHEPIreTUYECKUE
XapaKTEPUCTUKU CUTHAJIOB — SHEPTUS U MOIIHOCTb.
MrHaoBeHHas U cpeaHsis MOIHOCTb. PU3HUECKUIM CMBICIT
AKTUBHOM M peakTHUBHOU MolIHOCTH. KoMmIuekcHas
MOIIHOCTb. [l0oTHast MOIIHOCT®.

IIoHATHE O CIIEKTpE CUTHAJIA.

IIepnoauueckue curnansl. TpuroHomerpuyeckas u
KoMIutekcHas popma psia Oypre. [Ipumepsr.

Henepuoanueckue curnanst. UaTerpan Oypsoe.
IIpumepsl.

Oynkius Jupaka (o-pynxnus). Oynkius XeBucaiina
(emMHUYHBIN cKauoK). OCHOBHBIE CBOWCTBA MPEOOPA30BAHUS
Dypre.

Pagnocurnansl. AMIIIUTYHO-MOAYIMPOBAHHBIE CUTHAJIBI
(AM-cursanel) ¥ X CIEKTPBI IPU MOAYIIALIUU
rapMOHUYECKUM KOJIeOaHHUEM, HErapMOHUYECKUM
NEPUOANYECKUM KOJIEOAHUEM U HETIEPHOJMUECKUM
KosebanueM. BektopHas quarpamma AM-curtana.
Pa3nnune crieKTpoB BUAEOCUTHAIIOB U PaJIMOCUTHAJIOB.
Panuocurnan npu yrinosoit moynsinuu — yactotHou (UM) u
¢azoBoii (PM). CniekTp CUTHaia Ipy 4aCTOTHOU
MoAaynsauuu. BekropHas nuarpamma.

Paznen 2. J/InHeiinbie
paauoTeXHNYEeCKHUe enu ¢
COCpeI0TOYeHHBIMH
napaMeTpamMu

JIuneitnsie nenu. Onpexnenenue. Mx cBolicTaa.
MaremaTHueckoe onucaHue KojaeOaHui B IMHEHHBIX 1ETIX.
JIuHEeHBINA YeTHIPEXTOIIOCHUK, ero K03 QuIreHT
nepeaayn, aMIUIMTYHO-4acTOTHAs U (a30-4acTOTHAs
XapaKTepUCTUKH. [IpuHIMN Cyneprno3uunn («HAI0KEHUS).
CrniekTpasIbHBIN METO]] aHAIN3a JIMHEWHBIX Leneil. MeTton
BPEMEHHOT0 UHTErpupoBanHus (MHTerpan roamens).
IlepexoaHas U UMITYJIbCHAS XapaKTEPUCTUKU JIMHENHOMN
tenu. CBsA3b YaCTOTHBIX U BPEMEHHBIX XapaKTEPUCTHUK.
RC-nenu: muddepeniupyromniasi 1 MHTETPUPYIOIIas,
UX CTallMOHAPHBIE U NIEPEXOIHBIE XapaKTEPUCTHKH.
Konebarenbublit kouTyp. CBOOOAHBIE U
BBIHY)K/JICHHbIEe KoJieOanus. [lapannensHpiii u
MoCIeI0BaTebHbIN Koje0aTeabHbIN KOHTYp. VX mapameTpsl
(ko3 durrieHT 3aTyxanus, JOOPOTHOCTh, pe30HAHCHAS
4acToTa U JIp.). AMIUIUTYJHO-4aCTOTHBIC U (Pa30-4aCTOTHBIE

XapaKTEPUCTUKH.




Cesi3anHbIe KOJIeOaTenbHbIe KOHTYpBI. Koaddunment

cBsi3u. YacToThl CBSI3H. AMIUTUTYAHO-4YaCTOTHBIE
xapakTepucTuku. CBOOOHbIE KOIeOaHHs B CUCTEME
CBSI3aHHBIX KOHTYPOB (OUTapMOHUYECKUN PEXHUM).
Koadduuuent nepenaun.

YacrotHble anekTpuyeckue GpuibTpsl. LlemHoe

COEJIMHEHUE YEThIPEXITONIOCHUKOB. T-00pa3ubie u [1-
oOpa3HbIc 3BEHbS.

XapakTepUCTUYECKOE COITPOTUBIIECHUE. AMIUIUTYIHO-

YaCTOTHBIE XapaKTEPUCTUKU (PUIIBTPOB HIKHUX YaCTOT,
BEPXHHUX YaCTOT, 3arPaJUTEIBHOIO U IOJIOCOBOTO.

HaumeHnoBanmne TUCIUILINHDI

I'paduyeckoe nporpaMMHpOBaHue

O0béM qucouiuinnbl, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

Oomue ceenenus o LabVIEW.

[Iporpammuas cpena LabVIEW. BupTtyansHsie mpuoopst
(BID). ITocnenoBatensHOCTH OOPaOOTKH TAHHBIX.
Opranun3zamnus nporpaMmMmHoi cpeast LabVIEW.
Bcerpoennas [Tomoms cpenst LabVIEW 1 pykoBoacTBo
nonb3oBaTensi. Komnonentsl BIl. Co3nanue BII.

HNHcTpyMeHTBI 11l IOCTPOEHUSI
AJITOPUTMOB.

Tunel 1 npoBoAHKUKY NaHHBIX. Penaktuposanue BII.
Otnagxa BII. Tloanporpammer BII. Ukonka BII u
COEIMHUTENBHAs MaHenb. Mcnonp3oBanne NoAnporpaMm
BII. IIpeobpaszoBanue sxcnpecc-Bll B monnporpammy BII.
[IpeBparieHre BBIICIEHHON CEKITUU OJIOK-TrarpaMmmsbl BIT
B moanporpammy BIL. [Tuxkn While (o ycnosuto). Lukn
For (c ¢ukcupoBanHbIM uncioM utepanuii). Opranuzanus
JIOCTYTIa K 3HAYEHHSIM MPEABIIYIINX UTEpAlil IUKIIA.
Oynkuus Select n npuHATHE penieHuil. Mcnonb3oBanue
cTpykrypsl Case. Mcnonp3oBanue yzna ©opMyibl.

I'pynnupoBanue naHHBIX H rpaguyeckoe
oTo0paxeHnue.

Co3nanne MaccuBOB ¢ IOMOIIBIO [TUKIA. Mcmonbp3oBanue
¢ynkuuit pabotsl ¢ MmaccuBamu. [Tomumopdusm. Knactepsr.
HcnonezoBanue GyHKIUH pabOTHI C KIIACTEPaMHU.
Knacrepsr ommbok. VcnonezoBanue rpaduka Auarpamm
JUIs1 OTOOpaXkeHHsI TOTOKa JaHHbIX. Vcnone3oBanue
rpa¢uka OcouiuIorpaMM U JBYXKOOPIMHATHOTO TpaduKa
Ocuunmnorpamm [yt oToOpakeHus NaHHbIX. [ padux
WHTCHCHBHOCTH.

PaboTa co cTpOKOBHIMU JAHHBIMU U
paiiiamn.

Crpoxku. @yHKIMH paboTHI co cTpokamu. Vcmons3oBanne
¢yHKuni QaiiaoBoro BBoAa/BEIBOJA BEICOKOI'O YPOBHSI.

Hacrpoiika BII.

Hacrpolika BHemHero Buja JUIEBON MaHeNu.
OtoOpakenne MuIeBbIX naneneil moxnporpamm BIT Bo
Bpemst paboTel. HaznaveHue u ncnonb3oBaHue "ropsanx”
knasuil Pegaktuposanue BII ¢ HeKOTOpBIMU CBONCTBAMH.

CO0p 1aHHBIX U yIIpaBJieHHE B
LabVIEW.

Beenenue u kondurypanus. Coop nanubsix B LabVIEW.
BrimonHenne onepanuii aHaJIoroBOro BBOAA:
OJIHOKPATHBIN, KOHEYHAsI BEIOOPKA, HEMPEPBHIBHBIN BBOI.
3anuch MoMy4YeHHBIX JaHHBIX B (aiin. Beimonnenune
olepanuii aHaJIOrOBOI'0 BBIBOJIA: OJHOKPATHBIN, KOHEUHAS
BBIOOPKA, HEMPEPBIBHBIM BBIBOJ. 3aKCh MOMTYYEHHBIX
naHHBIX B (paiin. MHdopmanns o nudpoBeIX TMHHUIX BBOJA-
BBIBOAA. PEXKUMBI pabOThI CHETUYHMKOB: U3MEPEHUE U
reHepanus TH(POBBIX CUTHAJIOB.




Pabora ¢ n3mepuTeabHbBIM

VYnpasnenue B LabVIEW n3meputensHeIME TpUOOpaMu.

o0opynoBanneM. HUcnonezoBanue Instrument I/O Assistant. Apxutektypa
MPOrpaMMHOT0 0OecrieueHNs BUPTyaJbHbBIX HTEp(eicoB
(VISA). HpaiiBepsl n3meputenbHbix mpudopos. GPIB-
uHTepdeiic u ero Hactpoiika. [locienoBarenbHast CBA3b.
Hactpoiika nocnenosarensHoro nopra. bunapusnii n ASCII
¢dopmatsl nepenaun gaHHBIX. [lepenaua curHambHBIX
JTAHHBIX.

HanmeHoBaHue BBenenue B acTpopusuky

JMCHMILINHBI

O0béM TMCUMIUINHBI, 3 3E (108 uacoB)

3E/ak.4

Kpatkoe conep:xanue THCHHIUINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

OcHOBHBIE NIPEACTABJICHHS 0
HA0JII0IATEJILHOH ACTPOHOMUH

Bunumeie nemxenus 3s8e3n, Connna, JIyael u maner. CucteMsl
KOOpJUHAT. DKIMUITHUKA U SKIUITHYECKAs] CUCTEMa KOOPAUHAT.
OCHOBBI U3MEPEHUS BPEMEHHU. 3BE3HBIC CYTKU. 3BE3THOC BPEMSI.
UcrtunHble U cpenne CoNHeYHble CyTKU. CBA3b CPEAHETO
COJTHEYHOT'0 BPEMEHHU €O 3Be3AHbIM. CHCTEMBI cueTa BPEMEHH U
kaneHgapu. OCHOBHBIC ACTPOHOMUYECKUE UHCTPYMEHTHI.
WucTpyMeHTHI U1 onpeieneHnsl reorpauueckux KOOpAUHAT.
Teneckonbl. ACTPOHOMHYECKHUE YaChl 1 XPOHOMETPHI.

3aKO0HDLI IBM:KEHUSA He0EeCHBIX
Tea

Bunumeie npmxenus mianer. Cucrema mupa [Itonomes. Cucrema
mupa KomnepHrka u 00bsICHEHUE BUIUMBIX JBMKCHUH TIIaHET.
Bopr06a cui peakniuu ¢ peBOTIOIMOHHBIM yaeHHeM KorepHuka.
3akonsl Kennepa. 3akoHbI MEXaHUKHU U 3aKOH BCEMUPHOI'O TATOTEHUS
Heiotona. 3agaua nByx ten. O0o0mennbie 3akonbl Kemepa. Obmme
MpeACTaBIeHU O 3a1a4e Oojiee ABYX TEI U O BO3MYILICHHOM
JBIKEHUU. J[BH)KEHHE UCKYCCTBEHHBIX CITyTHUKOB U KOCMUYECKUX
kopabneii. Onpenenenne paanyca 3emiu. OnpeneneHue pacCToOTHUR
70 HeOecHBIX Tell. M3MepeHne cyTouHOro ¥ roAMYHOr0 NapajliiakcoB.
Onpenenenre aCTPOHOMUYECKON EIMHUIIBI PACCTOSHUS (TIapaliiake
Connua). CTpoeHre coTHEUHON cucTeMbl. [IBiKeHne 3eMiIu BOKPYT
Comnnna. Bpamenne 3emnn BOKpyr coocTBeHHOM ocu. [Iporeccus u
HyTanus 3eMHON ocu. HepaBHOMEPHOCTh BpallieHHs 3EMIIH.
Ddemepunnoe Bpems. Bumumoe apmkenue Jlynsr. @azer JIyHbI.
Bpamenue u BuOparmu JIyasl. CoTHEUHBIC U JIVHHBIC 3aTMECHUSL.

CHeKTpoCKoNus U3JIy4eHus OT
HeOeCHBIX TeJl

DNeKTpOMarHUTHBIE U3ITyYEHHUS, HCCIEAyeMble aCTPO(U3UKOM.
CrexTpanbHbie mpudopsl. ActpodoTorpadus. DoTosaeKTpruecKre
npueMHHKH. Pannonokanus HeOecHbIX 00bekToB. CBOWCTBA
M3ITy4eHUs 1 OCHOBBI CIIEKTPAIbHOIO aHaINu3a. MeTobl
ompezeneHus TeMiepaTypsl HebecHbIX Ten. OnpeneneHue
XMMHYECKOr0 COCTaBa KOCMUYECKUX 00BEKTOB.

CoJaHue

Nznyuenne Connua. ConHeunas nocrosHHad. CIeKTp U XMMHUYECKUM
coctaB Connna. Temneparypa BHemHux cioeB Connna. dortocdepa.
I'panynsamus u conHeuHsle NATHA. BHEHNE clion comHEeYHON
atMocepsl. Xpomocdepa. Kopona. Pagnonsnyuenne Connua.
®akenbl u mporydepanibl. ConHednbldd BetTep. LUk conmHeuHon
aKTUBHOCTU. BO3MOXHOE BHYTPEHHEE CTPOECHHUE

HaumeHnoBanmne TUCIUILINHLI

Du3uyecKHil NPAKTUKYM 10 (pU3UKe aTOMHOI'0 A/Apa U
3JIEMEHTAPHBIX YaCTHI]

0O0béM qucouiinnbl, 3E/ak.u

3 3E (108 uacoB)

Kpartkoe conep:xanue THCHHILINHBI




Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeioB (TeM) AMCHHUIIAHBI:

IlepBHYHOE KOCMHYECKOE
H3JIyYeHue

BropunuyHoe kocMuyeckoe
H3JIyYeHue

MeToabl perucTpanuy 4acTHIl

CraTucrnyeckas oopadorka
AAHHBIX U3MEPEHU

OTKpbITHE PATUOAKTUBHOCTH, OTKPBITHE HEUTPOHA,
HYKJIOHBI, COCTaB aTOMHBIX SIJIEP, CTATUCTUYECKUE CBOMCTBA
aTOMHOTO s7pa

Tumbl B3aMMOIEHCTBYS YaCTHULL B sIpe, CTATUCTUYECKUE
XApaKTEPUCTUKU aTOMHBIX sJ1€p, YETHOCTb, BUJIBI
JJIEMEHTaPHBIX YaCTHUIL

CrarucTuyeckue XapakKTepUCTUKU aTOMHBIX sIJIep, pa3Mephbl
1 3(ppeKkTuBHBIC ceUeHUs sAep, YHEPrus CBI3M spa,
YCTOMYUBOCTS SAEP, KBAPKOBAsi MOJAEIb

CnuH siipa, CBEPXTOHKAs CTPYKTYpa CIIEKTPaIbHBIX JIUHUH,
BIIMSIHME CTIMHA sifipa Ha 3dekT 3eemana, IeKTpHUECKHe
cBoiicTBa szep, 3pdext Meccbayrpa

PaanoakTHBHOCTB, XapaKTepHBIC BpeMeHa U BUIbI PaclaiosB,
palmoaKTUBHbIE CEMEICTBA, 3aKOHBI PaJIMOAKTUBHOTO
pacmiaza, anbda-pacnas, OeTa-pacnaabl, CIEKTPbI, POJb
opOUTANTBHOTO MOMEHTA, 3aKoH [ eiirepa-Hatomna
SInepHble MOJIEH, OJTHOYACTUYHBIE U KOJUIEKTUBHBIC
MOJIENIH, HEUTPUHO, JIEITOHHBIN 3apsii U €ro COXpPaHEHHUE,
ramMMa u3JIyueHue, BHYTPEHHSS KOHBEPCHUS HIIEKTPOHOB,
MeTacTaOUJIbHBIC S1Ipa, SAePHAT U30MEPHS

IIpoxoxaeHue 3apsKEHHBIX YaCTUL] U TaMMa-KBaHTOB 4e€pe3
BeliecTBo, (hopmyna bopa, mpober yactuipl, 3¢ ekt
KomMmnitoHa, poxaeHne 3JIeKTpOHHO-TIO3UTPOHHBIX T1ap,
BO3HUKHOBEHME JINBHEH, U3ilydeHHe BaBuiioBa-UepeHkosa
SnepHble peakuuu, BUIbI 1 OCHOBHBIE OIIPEICIICHMUS,
3aKOHBI COXPaHEHHs], IOPOT PEAKLUH, COCTaBHBIE S/1pa,
JNETEKTOPBI YaCTULl, ICTOYHUKU HEUTPOHOB

SnepHble peakuuu, NEIEHUE aTOMHBIX lep, LenHast
peakuysi, BTOPUYHBIEC U 3a1a3/(bIBAIOILNE HEUTPOHBI,
TPAHCYPAaHOBBIE YIEMEHTBI, MArH4ECKUE APA, IOTYICHUE
TPAHCYPAHOBBIX DJIEMEHTOB

SnepHble peakTopsl, AACPHOE TOIUIMBO, aKTUBHAS 30HA
peakropa, oboramieHue ypana, TB3JIbI, BUIIbI peakTOpPOB
[Ipuponnsiit peaktop B Ocio, yCIIOBHS €0 BOSHUKHOBEHUS,
HEOO0XOAUMOCTh PA3BUTHUS SACPHOM SHEPreTUKH
Tepmosinepuble peakiuu cuntesa, Y TC, ycnoBus
peanu3anuu, 1eUTepU U TPUTUH, YCTOMYUBOCTD U
yIeprKaHUe IJIa3Mbl B TEPMOSIZICPHOM PEAKTOPE, TOKAMAKU
YckopuTenu 3apsKEHHBIX YaCTHUL, BUIbI YCKOPUTEIIEH,
yckopurens Ban aep I'pacda, OetatpoH, npakTuyeckue
MIPUJIOKEHUS YCKOPUTENEH

[TpuHIMTBI PaOOTH YCKOPUTEIIEH, XapaKTepHbIe YHEPTUN
YCKOPEHHBIX YAaCTHII, UCII0Jb30BaHUE BCTPEUHBIX ITYYKOB
3apsKEHHBIX YaCTHUIL

OcHOBHBIE TapaMeTPbl YCKOPEHHBIX YaCTUIl B KOCMUYECKUX
Jly4ax, BIUSHUE KOCMUYECKOU MTOTOJIbI.

HaumeHnoBanmne TUCIUILINHDI

be3onacHOCTD KU3HeAeITEIbHOCTH

O0béM qucouiinnbl, 3E/ak.u

3 3E (108 uacoB)




Kpatkoe conep:xanue THCHHIUINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

TeopeTnyeckue 0CHOBBI
0€30MaCHOCTH KH3HeAeITeJILHOCTH

XapakTepHble CHCTEMBI «UEIOBEK — cpela OOUTaHWSY.
[IpousBoacTBEHHAs, TOpPOJCKasi, OBITOBas, MPUPOAHAS Cpera.
BzaumopetictBue dyenmoBeka co cpemoit obutaHus. OCHOBBI
ONTUMAJIbHOI'0 B3aNMOJICHCTBHS.

Puck

Onenka pucka. Yep6. Konnenmus pucka.

Ype3BbIyaiiHble CUTyanuu
NMPUPOTHOI0 XapaKTepa v 3alIUTa
HAceJICHUs OT X MOCJeACTBHH

I'eodusnueckue, TCOJIOTHYECKUE, METEOPOIOr HIECKHUE,
arpoMeTeopPONIOTHYCCKUE, MOPCKHE THAPOIOTHUCCKUE OMAaCHBIC
SIBJICHUS; TIPUPOJIHBIC TIOKAPHI. XapaKTEPUCTHKA TTOPAKAFOIIHX
(haKTOPOB MCTOYHHMKOB YPE3BBIYAWHBIX CHTYAIlUH MPHPOIHOTO
Xapakrepa.

Ype3BbIyaiiHbIe CHTYALIHH
TeXHOTeHHOTI0 XapaKkTepa W 3allUTa
HAceJICHUS OT X MOCJeACTBHH

[Toxapel, B3pBIBBI, YIrpo3a B3pbIBOB; aBapud C BBIOpOCOM
(yrpozoii BbIOpOCca) aBapWMilHO XMMHYECKH OIMACHBIX BEIECTB

(AXOB); aBapum c BbeIOpOocOM  (yrpo3oii  BBIOpoOca)
paanoakTuBHBIX BemiectB (PB); aBapuu ¢ BeIOpocoM (yrpo3oii
BbIOpoca)  Oumomormyeckn  omacHeix — BemectB  (BOB).

[Nopaskaromue pakTopsl HCTOUHUKOB YPE3BBIYAWHBIX CUTYalMi
TEXHOT€HHOro xapaktepa. @a3pl pa3BUTHA YPE3BBIYANHBIX
CUTyaluil.

Oxpy:xawmuii Mup. Onacsocru,
BO3HUKAKIHMeE B OBCEHEBHOM
JKU3HU, U 0e30MacHoe NMoBeAeHne

Oxpyxaromuidi MUp MU 4YelIOBEK, XapaKTep MX B3aUMOJCHCTBHSL.
YenoBexk kak 00BEKT W CyObekT OezomacHocTH. CHTyanuw,
BO3HUKAIOIIME B TPOLECCE KUZHEAEATENBHOCTH YEIOBEKA.
OcobenHocTy roposa Kak cpeabl 0OuTaHus. 30HBI MOBBIIIEHHON
OIACHOCTH B TOPOJIE.

YnpasJienne 6e30aCHOCTBIO
JKHU3HEACATECJIbHOCTHIO

Opranmnzanuonnsle  ocHOBBI ympasieHus bXKJ[. IlpaBoBeie
OCHOBBI ~ YNpaBJIEHUS KadeCTBOM OKpYXaloIled  Cpemsl.
VYmpaBieHne KauyecTBOM OKpyxkarouied cpensl. HopmupoBaHnue
KauecTBa OKpYKarollen cpeapl.

MoOHHMTOPHHT KaK OCHOBA
ynpasjeHHs 0e30I1aCHOCTBIO
JKH3HeIesATeIbHOCTH YeJIOBeKa

BI/IZ[I:I MOHUTOpPHHTIA: 3KOHOFI/I‘ICCKI/Iﬁ, 6HOC(1)€pHLII7[, CconuaJIbHO-
rurueHudueckuii.  Mcmonbs3oBaHue JAaHHBIX OKOJIOTHYCCKOI'O
MOHHUTOPHWHTA B YIPABJICHUH Ka9YCCTBOM Oprmammeﬁ CpCabl.

BpeI[HbIe 3AaBHUCHUMOCTH U UX
COIHAJIBHBIC MMOCJTEeACTBUSA

KOMHBIOTepHaH 3aBUCHMOCTh. BiHsiHHE ankorois Ha OpraHmusm
YCJIOBCKA. HapKOMaHI/IH 1 TOKCHUKOMAaHMUA. KprHI/IC n €ro
BJIMAHUC HA 3J0POBLC YCIIOBCKA.

HaumeHnoBanmne TUCIUILINHDI

OcHoBsl puszukun CBYU

O0béM qucouiinnbl, 3E/ak.u

4 3E (144 gaca)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

Beenenue B npeamer

I'enepanusa CBUY-uziy4denus ¢ nomombio POII.

I[narﬂocrmca mapamMmeTpoB MOIIHBIX OAMHOYHBIX

CBY-umnyibcoB.

ddpdext ykopouenusi aaureabHoctu CBU-

UMITyJIbCA

IInasmennas
3JIEKTPOHUKA

PEJIATHBUCTCKAsA

UYepenkoBckue CBU-uctoynnky: tammna Oerymeil BOIHbI
(JIBB) u nammna obpatHoii BonHbI (JIOB, xapcuHOTpPOH).
Maruerpon. Bupkarop. MILO. I'mporpon

Meroasl m3Mmepenus ummrensHoctd CBU-nmnynbca,
SHEPTHH, TUIOTHOCTH MOIIHOCTH, THUIA BOJHBI (MOBI),

CHeKTpa
OcobeHHocTn  reHepanud — HaHoceKyHAHBIX — CBU-
HUMITYJIbCOB CyO- M THraBaTTHOW MOIIHOCTH. [IpnanHbBI
OTrPaHUYEHUS JUINTEIIEHOCTU HMMITYNbCA, IIyTH
IIPEOIOTIEHHUS

Bzaumoneiicteue POIl ¢ MeaneHHbIMU IJIa3MEHHBIMU
BOJHaMH. [lna3MeHHBIM PEISTUBUCTCKUIA Te€HEpaTop
CBY-umnynscos (ITPT') — mtazmennstit Mazep. Mcrounnk

CBUY-




IIna3mennas PeJATUBUCTCKAA CBU-

3JIEKTPOHUKA (TIPOJOJIKeHH )

mrasmsl Ui TIPT. VYnpaBnenue 4acToTON H3ITydeHUs
ITPT".

IIpononbHbIE MOABI, Y3KOMOJIOCHBIM U IIHMPOKOMOIOCHBIN
pexumbl reHepauun CBY-umnynbcoB. Ilna3meHHbII
penstuBuctekuit  yewiurens CBUY-ummynscos  (ITPY),
ero oriunuus ot [1PT.

HaumeHnoBanmne TUCIHUILINHDI

BBenenne B pagno3j1eKTPOHUKY

O0BbEM TUCHUILIMHBI,

4 3E (144 yaca)

3E/ak.u

KpaTkoe conep:kanue 1uCHUILVINHBI
Ha3Banmue pa3saenos (Tem) Kparkoe conep:kanue pa3aeioB (TeM) AMCHHUIIAHBI:
AUCHHUILINHBI
Oﬁume CBeJACHUA O O6nactu HAayYKU U TEXHUKH, B KOTOPBIX PAANOIJICKTPOHUKA HAXOAUT
Paano03JIeKTPOHUKE MPAaKTUYCCKOC NPUIIOXKCHUC.

OcHOBHBIE NOHSATHSA U 3aKOHBI
TECOPUH IJTECKTPHUYECCKHUX nenen

OCHOBHBIE DJICMCHTHI PaAOTCXHUYCCKUX I.IeHefII PE3UCTOPHI,
KOHJACHCATOPHI, KAaTyHIKU HWHAYKTHBHOCTH. EI[I/IHI/II_ILI HU3MCPCHHUA.
Toku un HaIlpsAKCHUA B DJICKTPUYCCKUX LCHAX. BHGKTpI/I‘leCKaH
MOIIHOCTbD.

3akon OMa U1l y9acTKa Henu

[ToctrosiHubIN TOK. 3akoH OMa IS y4acTKa IpOBOASILEH
uenu.Pacuér compoTuBieHus MPoBOAA C 3aJaHHOU JTMHON U C
3a1aHHBIM ceueHueM. [IpoBoIuMOCTD, eqUHUIIA U3MEPEHUS

Ilenu MOCTOSIHHOTO TOKA,
cojiep:KaiIne HCTOYHHUKH
3JIEKTPONUTAHUS U PE3UCTOPHI

OJ1C ucTouyHHKa HaNpsHKeHUs. BHyTpeHHee conpoTuBieHne
ncToyHuKa. Mcrounnk Hanpskenus. Victounnk Toka. Homunanst
pe3ucTopos. liBeToBas KOTUPOBKA PE3UCTOPOB.

H3mepuTenbHbIe TPHOOPHI

Mynbtumerp — npuOop I U3MEPEHUs HaNPsDKEHUH, TOKOB,
conportuBieHui. [lpaBuna n3mepennii. Pacuér momnocTu
MTOCTOSIHHOT'O TOKA, KOTOpasl BBIAENSETCS HAa COPOTUBIICHUH.

Ci0KHbBIE IJEKTPUYECKHUE LI

Pacuér cimoxHBIX OJICKTPHUYCCKUX ueneﬁ. HOCHCI[OB&TCHLHOC nu
napajjieibHOC COCAUHCHUEC PE3NCTOPOB. I[CHI/ITCJ'IL HanpsAKCHUS.

HUcrounukn HaIPAKECHUA U
TOKa

WneanbHplil HCTOUHUK HanpsKkeHUs. neanbHbI HCTOYHUK TOKA.
Pacuérsl nemnei, conep:kamyx UCTOYHUKY HATIPSIKCHUS U
pesucropsl. Teopema Tepenuna. Pacuér cinoxxHol ienu METo10M
KOHTYPHBIX TOKOB.

3axonsl Kupxroga

[eparrit 3akon Kupxrodga. Bropoii 3akon Kupxroda. [Ipaktuueckuii
pacuér BHYTPEHHEr0 CONPOTUBIICHUS OaTaperKu.

IIpeoOpa3oBanue mapaMeTpoB
JIEKTPUYECKHUX Lienei

[IpeoOpazoBaHue IASKTPUIECCKOH TSI TUIIA KTPEYTOIBLHUKY» B IIEITh
THUIIA «3BE3/1a», U B 00PaTHYIO CTOPOHY.

3aKOoHBI epeMEHHOr0 TOKA

Hpe[{CTaBHeHI/Ie MEPEMCHHBIX BCJINYNH B KOMIIJICKCHOM BU/IC.
Komrtekcusie urcna. CBOMCTBA KOMIICKCHBIX YHCEIL.

EMKoCTbL M MHAYKTHBHOCTD B
JIEKTPUYECKOI Lenu.

Toku n Harps>KCHUA B 1ICIIH, coz[epxcameﬁ E€MKOCTb U
HUHAYKTUBHOCTD. PeakTuBHOC COIMPOTHUBJICHUC LICTIN. CTpOGHI/Ie
KOHJACHCATOpAa U KaTyHIKN MHAYKTUBHOCTH.

OcHoBBI pacueTa nenei
nepeMeHHOr0 TOKa

Pacuér LICHCI;’I, coz[epmameﬁ AKTUBHOC COIIPOTUBJICHUC U

peaKTI/IBHBIf/’I OJICMCHT.




HaumeHnoBanmne TUCIHUILINHDI

Ba3oBble nmakersl

O0BbEM TUCHUILIMHBI,

5 3E (180 uacoB)

3E/ak.4

KpaTkoe conep:kanue 1uCHUILVINHBI
Ha3Banmue pa3saenos (Tem) Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:
JMCHMILINHBI
Odopmiienne HayqYHO- 1.0¢opmieHne Hay4HO-HCCIENOBATENBCKOW PAaOOThI: OCHOBHBIC
HCCJIeI0BATENILCKUX TpeboBaHus opopMIIEHUS AUILIOMHBIX U KYPCOBBIX PabOT; MpHUEMBI

MATEPHAJIOB: HAYYHBIN TEKCT,
Ta0JIMIBI U TPaQUKH,
Npe3eHTA U

(opMaTUpoOBaHUsT HAYYHO-HUCCIEA0BATENBLCKOIO TEKCTa B peJaKTope
Word

2. V3MepeHns W TMOTPENIHOCTH M3MEPEHUH: MpsAMBbIE U KOCBEHHBIC
W3MepEeHHST; TOrPELIHOCTH U3MEPEHHH; MpUpo/ia OIIHOOK H3MEPEHUS;
MpaBuja OLEHKH MOTPEIIHOCTH NPSMBIX U KOCBEHHBIX HU3MEPEHHU;
npaBujia OKpYIJeHus; o¢opMIIeHHE pe3yldbTaToB; paboTa B
penakrope 3neKTpoHHbIX Tabnui Excel

3. DI'paduueckas 00paboTKa OKCIEPUMEHTAIBHBIX PE3yJIbTaTOB:
MoCTpoeHue rpaukoB B MakeTax 3JeKTpoHHbIX Tabmuu Excel n
HayyHoi rpaduku Origin; anmpokcUManus, HHTEPIONALUS H
SKCTPaTOJISALUS; CTIIaKHBaHUE; WHTErpUPOBaHHE u
mddepenupoBanne

4. IlpeseHTanus HayYHO-HUCCIEAOBATEIbCKAX PAaOOT: OCHOBHBIC
TpeOOBaHUSI K MPE3CHTAlMM HAyYHO-HUCCIENOBATEIbCKUX padoT;
9Tambl CO3AAaHUS BBICTYIUICHUS; ONpEIeleHUuE LETd U MOCTAaHOBKA
3aJad BBICTYIUICHHS, aHAIU3 MpENNoiIaraeMod ayAuTopuu Hu eé
MOTHBAIMH; TOAOOP apryMEHTAINH; pacyeT BPEMEHH BBICTYIUICHHS;
MUCEMEHHBII BapUaHT TEKCTa.

CucreMbl KOMIIBIOTEPHOI
ajnre0psbl

1.DnemenTapHable mpeoOpa3oBaHUsl MaTEMAaTHYECKUX BBIPAKCHUN:
olepaliy OLICHUBAHUS, PEllICHNE YPaBHEHHI U HEPAaBEHCTB

2. Iloctpoenne rpaduKoB: OBYMEpHBIE M TpeXMeEpHBIE TpaduKH,
aHUMAaIs

3. Marematnuecknii ananus: auddepeHnranbHOe U WHTErPaNIbHOE
ucuuciieHne GYHKIUH OITHON TepeMeHHOM

4. Jluneiinas anredpa

5. Muddepenunanpubie ypaBHeHHs. CyMMUPOBaHUE PSIOB.

IIpumenenne cucrem
KOMIIBIOTEPHOH anredpsl NpH
pemieHnu Gpu3NIECKHX 32024

Kunematnka: mpuMeHeHNE CHCTEMBI KOMITBIOTEPHON anreOphl s
petenns 6a30BBIX 3a1a4 pasaena; OalucTHIecKas 3aqada

2. lunamuKa: IpUMEHEHHE CHCTEMbl KOMIIBIOTEPHOU anreOphl s
petenrs 6a30BBIX 3a1a4 pasaena; OaumMcTHIecKas 3aada ¢ y1eToM
TPEHHUs O BO3AYX

3. [lepronnyeckue mpoueccs: IPUMEHEHHE CUCTEMBI
KOMITBIOTEPHOM anreOphl IS pelleHns 0a30BbIX 3a/1a4 pasena;
KoNeOaHus ¥ BOJIHBI: CJIOKEHHUE, TOCTPOCHUE, aHUMALIHS

HaunmenoBanue
JTUCIHHUIIINHDBI

IIpuxknagnas ¢pusuyeckas KyJabTypa

O0BbEM TUCHUILIMHBI,
3E/ak.u

328 yacoB (0 3a4eTHBIX eTUHMII)

Kpatkoe conep:xaHue THCHHILINHBI

Ha3Banue pa3aenoB
AMCUUIINHBI

Conepxxanue pasjiena (TeMbl)

Paspgen 1. Meroguko-

TCOp €THYCCKHI pasaci

Tema 1.1. Metoab! 5 heKTUBHBIX B PKOHOMHUYHBIX CITIOCOOOB OBJaICHHS
KU3HEHHO BaYKHBIMH YMEHHMSIMH U HaBBIKAMU.



https://esystem.rudn.ru/mod/page/view.php?id=16047
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Tema 1.2. Meroapl caMOOLEHKH (U3NYECKOH M  YMCTBEHHOU
pabotocniocobHoCTH. [Iporiecchl yToMiIeHHS 1 BOCCTAHOBIICHMSL.

Tema 1.3. Merogsl cOCTaBIE€HUS HHIUBUAYAJIBHBIX IpOrpamMm
(PU3NIECKOTO CaMOCOBEPILICHCTBOBAHUS U 3aHATHH O370pOBUTEIBHOM,
PEKpEalMOHHON ¥ BOCCTAHOBUTENBHON HANPaBIECHHOCTH.

Tema 1.4. Meronbl COCTaBICHHUS M TPOBEACHUS CaMOCTOATEIbHBIX
3aHATHH  (PU3UYECKUMHU  YIPaXKHCHHUSMH O3JIOPOBHTEIBHON  W/HIH
TPEHUPOBOYHON HAMPaBICHHOCTH.

Tema 1.5. Opranmzanus ¥ TpPOBENEHHE YYEOHO-TPEHUPOBOYHOTO
3aHATHUSL.

Tema 1.6. Merogsl CcaMOOLEHKH CIENHATBHOH (QHU3NYECKOH W
CIIOPTHUBHOM MOATOTOBICHHOCTH MO U30paHHOMY BHJLy CIIOpTa

Tema 1.7. Meroauka MHAUBUAYAIBHOT'O MOAX0AA U MPUMEHEHUS CPEICTB
JUTS. HAITPaBIICHHOTO Pa3BUTHS OT/ICIBHBIX (DU3MUECKUX KaueCTB

Tema 1.8. Metonsl perynupoBaHus NCUXO3IMOLMOHATIBHOTO COCTOSHUSA
Ha 3aHATUAX (PU3UUYECKUMH YIIPAXKHESHUSIMH U CIIOPTOM

Tema 1.9. CpenctBa 1 METOIBI MBIILIEUHON peNaKkcalliy B CIIOPTE

Tema 1.10. MeToapl caMOCTOSTEILHOIO OCBOEHUS OTAEILHEIX DJIEMEHTOB
poheCCHOHATHHO-TIPUKIIAHON (PU3UUECKON MOTOTOBKU

Tema 1.11. Meroauka nmpoBeneHuss MPOM3BOACTBEHHONW TMMHACTHUKU C
Y4€TOM 3aJJaHHBIX YCIIOBHH M XapaKTepa TpyAa

Pasnen 2. Ilpaktuueckuit
pazzgen

W30pannblil BuI GrU3n4ecKoi akTHBHOCTH:

- CIIOPTUBHBIE UTPBI;

- O®II ¢ smeMeHTaMHU CUIIOBOM IOATOTOBKH,
- 037J0POBUTEINIBHBIE BU/IbI THMHACTUKH;

- CIIOPTUBHOE OPHUEHTHPOBAHUE;

- (l)I/IBKy.TIBTypHO- 0310POBUTCIBHBIC CUCTEMBI ()_'[J'IH CTYACHTOB
CIICMaJIbHOTO MCIUIIMHCKOI'O OTI[CJ'ICHI/ISI)

- CHUCTEMBI KOpPpEKLUUM U peaOuiuTanuu CpeacTBaMu  (U3NUECKON
KYJIBTYPBI.

- CTPOCBBIC IPUCMBI U JIBUIKCHUA 0e3 OpYyKHu4.

Pasnen 3. KonTponbHbIil

OcHoBBI 0011Ie# U crienraibHON (puzndeckor moAroroBKy. CriopTHBHAS
NoAroToBKa. VHAWBUAYadbHBIM BHIOOD BHAOB CIOpTa WA CHUCTEMBI
(U3NIECKUX YIpaKHEHUH

OCHOBBI ~ METOAMKH  CAMOCTOATENBHBIX  3aHATHH  (U3MUECKUMHU
yIIpa>KHEHUAMHU

CaMOKOHTPOJIb  3aHUMAIONIUXCS  (PUIMUCCKUMHU  YIPOKHCHUAMH U
CIIOPTOM

TectupoBanue obuIeH, crequanabHOi 1 MpodeccHOHaTBLHO-TPUKIATHON
MOJIrOTOBJIEHHOCTH

HanmeHoBaHue QM CHUIIIMHBI

IIpakTHyecknii KYpc pycCKoro si3bika (KaKk HHOCTPAHHOI0)

O0BbEM TUCUMILIUHBI,
3E/ak.u

4 3E (144 yaca)

Kparkoe coaepxxanue 11 CUMILINHBI
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Ha3zpanue pa3aesioB (Tem)

Kparkoe conep:kanue pasnesnos (TeM) JMCHHIIIHHBI:

AUCIIUIIJIMHBI:

[ToroBopum o [ToBTOpEHUE JEKCHMYECKHX E€IWHULl M TEPMHHOB, CBSI3aHHBIX C

npodeccuu. npodeccueit. Pabota ¢ Tekcramu u3 mpoheCCHOHATBHBIX KYPHAIOB U
CalToB, TEeKCTaMHU-UHPOPMALIUIMHI KaJpOBBIX areHTCTB.
Odopmiienne aBroOuorpadguu u pe3rome. SI3BIKOBBIE CpeNCTBa
CaMOITpE3eHTAIHH.
Temaruueckuit marepuan: IlpecTixHble UM BOCTpEeOOBaHHBIE
npodeccu COBpeMEHHOCTH. UTO OTIMYAeT MpENCTaBUTENs Ballel
npodeccun? PoneBoit ypok: cobecemoBaHHMe TpU YCTPOWCTBE Ha
pabory.

T'oToBuMCH Kk | KomMyHuKaTuBHBIE CpeIcTBa JOCTIKCHUS neneu

npodeccuoHaTbHOMY npoeccHOHaNBHOrO Auanora: oOMEH NMPHUBETCTBUSMH, BBEICHUE B

IMajory:  CTpaTerdd W | TEMY JMAajora, BONPOCH! K YYaCTHUKY AMAIOra, 3alpoc €ro MHEHHUs,

MIOBEJEHUE B JIEJIOBOM
Oecene, CTPYKTypa JI€I0OBOTO
aMasnora.

oOCyX/IeHHe U COTJIaCOBAHME aJbTEPHATUBHBIX MHEHUH, MPHHATHE
peleHusl WiIM IUTaHUpOBaHME Oyaymux oOCyXJeHHH. SI3bIKOBBIE
CpeacTBa Havaa nquanora. Temarnueckuid Mmarepuai: KomnbroTepsl 1
oKpyxaromuii Mup. Jluanor Ha TeMy: Kak Ucnoibp3yeTcs KOMIbIOTED
B Baieil yuebe (pabore)

[TonsTue IHACKYCCHH.
IIpaBuna BeneHUs HAy4HOU
JUCKYCCHUHU.

KoMMyHUKaTUBHO-CMBICIIOBBIE OJIOKH, XapaKTE€PHBIE ISl MOJIAIIOTa-
JUCKYCCUU. SI3BIKOBBIE CPENCTBA IUCKYCCHHU. YPOK-IUCKYCCHS Ha
temy: Jluckyccus-3To crnop nmpodecCHOHaIOB WM MOUCK PEHICHUs
KOHKPETHOM 1po0sieMbl?

SI3b1KOBBIE cpeacTsa
KOMMYHHKATHBHO-
CMBICJIOBEIX 0JIOKOB
JICKYCCHUU.

Bxirouenue B Oeceny, cooOIIeHHE nH(popManumy,
NpeJHa3HAYCHHOH JUTs 00CYKACHUSI.
Temaruueckuit wmarepuan: AKTyaJbHBIE HPOOIEMBI

ABTOMOOWIIHN U 3KOJIOTHYECKAd 0€30IaCHOCTb.

OKOJIOTHUH.

W3noxeHne cOOCTBEHHOM TOYKU 3pEHUS, IPUBEJICHUE COOCTBEHHBIX
apryMeHToB. Temaruueckuil Mmarepuai: AKTyaJbHbIE MPOOIEMBI
Pa3BUTHUS KOMITBIOTEPHBIX TeXHOJNOTUN. Kakum OyJner KOMIbIOTEp B
Oymymiem?

IIpuBneuenue BHUMAaHUsA cobeceTHUKa; CTUMYJIUPOBAHUE
co0eceJHUKa K BBIPAXEHHUIO CBOEH MO3MIIMU; 3a1poc HHPOPMALIUHU O
MHEHHHM  coOeceHHKa. TemMaTHyeckuii MaTtepuai: AKTyalbHbIC
npoOsieMbl pa3BUTHA KOMIBIOTEPHBIX TexHosoruil. Kommbiorep u
OKPYXKAIOLUH MUD.

PoneBoii ypok: ITonroroBka u rnpencraBieHHe COOOLIEHHUS 00 OJJTHOM
U3 BHJIOB KOMIIbIOTEpa OyIyIIero MO MpeIOKEHHOMY IUIaHy.
IToroTOBKa HHTEPBBIO C ABTOPAMU COOOIIECHUIA.

YTOo4YHEeHHE aJeKBaTHOCTU BOCHPUATHS HHPOpMaruu (mepecrpoc,
npockba K  BBICTYHAIOMIEMY OOBSCHUTH CBOIO  IO3UIIMIO).
Temaruueckuit Marepuan: AKTyaJbHbIE TPOOJIEMBI  Pa3BUTHSA
KOMIBIOTEPHBIX TexHoJorui. KomnbroTeps! Oynymiero.

BripaxkeHne coriacHs/Hecoriacusi C MHEHHEM COOeCeIHHKa, C
BBICKa3aHHOM TOYKOM  3pEHHs, OINPOBEP)KEHHE  KaKOro-Imoo
OTZACIIBHOTO IIOJIOKECHMS, MHEHUs, NPUBEICHUE KOHTPAPIYMEHTOB.
Temaruueckuit Marepuan: AKTyaJbHbIE TNPOOJNEMBI  Pa3BUTHS
KOMIIBIOTEPHBIX ~ TeXHoJOorMil.  KBaHTOBBIE, = MOJEKYISIPHBIE,
ONTHUYECKHE U OMOKOMIIBIOTEPHI.

Ypok-guckyccuss Ha TeMmy: MoKeT M KOMIBIOTEp 3aMEHUTH
YEJIOBEKA.

CriocoObI BEIpa)KEHUSI COMHEHUS B TIPABUIIBHOCTH BBICKA3bIBAHUS.
TeMarnueckuili MaTepual:




AKXTyasnbHBIE MPOOJIEMBI PAa3BUTUS KOMITBIOTEPHBIX TEXHOJOTHH. 3a
KaKMMHU KOMITbIOTepaMHu Oynyiiee?

YpOK- OJITOTOBKA M MPEJCTABICHUE COOOIEHUs (BBICTYIUICHHUS) HA
KOH(EpeHIMH, TOCBAIMIEHHONH  OyaymemMy  HH(GOPMAalMOHHBIX
TEXHOJIOTUH.

S3bIKOBBIE CpENCTBA, XapaKTEpHbIE MJIs Hadaja BbICKA3bIBaHUS,
BBIJICJIEHUS OCHOBHOM MBICHM, JUI 3aKIOYUTEIBHOM  4YacTH
BBICKA3bIBAHUS.

Temaruueckuit Marepuan: AKTyaJbHbIE TPOOJIEMBI  Pa3BUTHSA
KOMITBIOTEPHBIX TEXHOJIOTHUH.

PouneBoii ypok-muckyccust Ha oaHy U3 TeM: CocoOeH 11 KOMIBIOTEp
U3MEHUTh Hamly *U3Hb? 2. CMOXKET JM KOMIIBIOTEpP MBICIUTH Kak
4eJI0BEK?

Peuesoii OTUKET B | ConepkaHue MOHATUS «pedyeBOl 3TUKET». OCHOBHBIE CTaHIAPTHI
npoeccuoHaIbHON peueBoro 3tukeTa. OCOOEHHOCTH JETI0BOTO TeIe(POHHOTO Pa3roBopa,
JIESITEIBHOCTH. CTaHJApTHBIE peueBbie (POPMYIIBL.

HaumeHoBaHue Pycckuii si3bIK (Kak HHOCTPAHHBIN) (10MOJHUTEIbLHbIE
AUCHHILINHBI paszaenl)

O0BbEM TUCHUILIMHBI, 3 3E (108 gacos)

3E/ak.u

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHHUILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

bonbime ropona

CTpyKkTypa HpOCTOTO U CIIOKHOTO TPEATIOKEHUS; CIIOCOOBI
BBIpAKEHUS CPAaBHEHUS ®pazeosoru3MBbl co CIIOBOM
«IepKaTby»; MPUCTABOYHBIE TJIATOJIbI.

[TocTpoenne pauamora Ha 3aJaHHYI0 TeMy; CpaBHEHHUE
MOJIOKUTENBHBIX U OTPULIATENBHBIX CTOPOH SIBJICHUSI.

OOpaboTka TEKCTa, BBIMHMCHIBAHWE M3 HEro HWH(POPMaLUH,
3aJaHHOU B HESIBHOM BHJIE.

IIpoexm: I'opoo moeii meumoi

Merpononurex

CpenctBa cBA3M B TEKCTax pas3HbIX THUNOB. IIpucraBouHble
IJIaroJibl; CUHOHMMUS, AHTOHMMHS, CJIOBA, BBIPAKAIOIINE
SMOLUU. Ob6cyxnenue TEKCTa «Kax MOSIBUJICA
METPOIOJIUTEH». OTBETHI HAa BOIPOCHI.

N3noxxeHue colepKaHus MPOCIyIIAHHOTO MeKCcma ¢ Onopoul Ha
80NPOCHDLU NIAH.

My3bIKH YapyOIIKUE 3BYKH

Bunel rnarosna, rinaronsl ABwkeHus. JIekcuka, — CBA3aHHas ¢
MY3BIKOH. CocTaBiieHHE CpPaBHUTEIIBHON XapaKTEpUCTUKU
JBYX MY3BIKAHTOB.

AynnotekcT «OnepHoe HCKYCCTBOY.

Paccka3 00 M3BECTHOM MY3BIKaHTE CBOEH CTpaHBI.

Buneoypoxk: pok-onepa «KOHoHa 1 ABOCBY.

[IpecTymnnenue U HaKa3zaHue

Ceepx¢pazoBbie  enuHCcTBa.  CTPYKTYpHBIE  OCOOEHHOCTH.
Jlexcuka, oOcCIyXHBaroIIasi TeEMy; JOTHUECKHE U POJOBUIOBBIC
nenoyku. TonkoBanue NOHATUH. [locTpoeHrE MOHOJIOTHUECKOTO
BBICKa3bIBaHUS C OMOPOH Ha MH(OPMAIUIO, MPEACTABICHHYIO B
HOMHUHATHBHOU (hopMme.

CocraBieHHE 3aMETOK O KPUMHHAJIBHBIX IPOUCIHIECTBUIX C
MCIOJIb30BaHNUEM JTAHHON HH(DOPMAIIH.

Huckyccus ¢ ucnonvzosanuem memoouxk scmaghemsi u 1aOUpunm:
HY)KHA JI1 CMEpTHasi Ka3Hb?




TexHuka u )KU3HLb

CuHTakcuyeckass CUHOHMMHS. AKTUBHBIE U  IaCCUBHBIE
KoHCTpyKuuu. O6pazoBaHue CYLIECTBUTEIILHBIX OT
[IpUIaraTelbHblX W IIarojioB. POpa3eosorusmbl €O  CIOBOM
«CBET»; OIpENCICHUE 3HA4YCHUS CJI0Ba M3  KOHTEKCTA.
CpaBHeHHE pa3IM4HBIX YCTPOMCTB 1O  3aJaHHBIM
napameTpam. Aynuotekct «lItnuka Ha Gatapeikaxy.
CocraBneHne TeKCTa ¢ ONOPON Ha TaOIHILy.
IInceMO  1pyry ¢ pEeKOMEHJALUSMH U COOTBETCTBYIOLIEH
apryMeHTalueH.
IIpoexm: 1IpoBOAMM PEKIIAMHYIO KaMIIAHUI0 HOBUHOK TEXHUKH.
CouMHsIEM pEKIaMHBIE CIIOTaHBI.

Cucrema oOpa3oBaHus

AHanu3 JIOTUKO-CMBICIOBOH CTPYKTYpPbl TEKCTOBBIX OTPBIBKOB.
CpenctBa cBsi3M MeXAy ab3amamMu, MepexogHble MPeIoKeHNUs,
PUTOPHUYECKHUE BOIIPOCHL. [ 71aros «yd4uTh) ¢ IPUCTaBKAMM.

CuHOHUMMUS; AHTOHUMMSI, YCTOMYUBBIE BBIPAKECHUS,
WCIOJIb3YEMBIE  JIJIi  BBIPAXKEHUSI pEeajui, CBS3aHHBIX C
oOpa3oBaHUEM. CocraBneHnue MOHOJIOTHYECKOTO

BBICKa3bIBaHUS 11O MPEIIOKEHHON MOJIEIIN.

Counnenue: JIOCTOMHCTBA M HEAOCTATKUA OYHOM M 3204HON (hopM
oOyuenus (c onopoit Ha TabnuILy).

[ToBTOpEHHE TMOBENUTENBHOTO HAaKJIOHEHHUs. Mcronap30BaHue
M3y4yaeMOM JIGKCUKM B KOHTEKCTe. AyAHOTeKCT «Busl
3aIIOMUHAHUSI.

CounHEHHE O 3HAUYEHUU BBICIIIEr0 0Opa30BaHMUS.

Jucnym ¢ yyacmuem xomano-onnonenmos: HyXHO 1 BceMm
10JIy4aTh BbIcuiee 0Opa3zoBaHue?

3arajouyHas pycckas Jylia:
Hcroku. Taiieel  pycckoit

JLyIu

PaGota Haj NEeKCHKOW C y4eTOM €€ CHUCTEMHOCTH, CMBICIOBBIX
OTHOILIEHUMN, XapaKTepa CBSI3aHHOCTU U B3aUMOJACUCTBUS;
OCO3HAHUE JIOTUKO-CMBICIIOBOM CTPYKTYPBI TEKCTa;

JeTanbHOE MOHUMaHue HH(OpPMAIIUHU, COAEPIKaIIEHCs B TEKCTE, U
KPUTHUYECKOE €€ OCMBICIICHHUE;

pa3BUTHE ACCOLMATUBHOIO U JIOTUYECKOTO MBIILICHUS

HaI_[I/IOHaJII:HaH IICUXOJIOTHUA B
BUPTyaJIbHOM MHupe. Pycckue
rjra3aMuv MHOCTPAHIICB

Pacmupenue s3bIKOBOM 0a3bl ¢ YUETOM CHCTEMHOCTH JIEKCHUKH,
CMBICJIOBBIX ~ OTHOLIEHUM,  Xapakrepa  CBSI3aHHOCTH U
B3aHUMO/JICHCTBHUS,

U3BJICYEHUE HOBOW MH(OPMALUU MPU MPOCMOTPOBO-TIOUCKOBOM
YTCHUU TEKCTOB, IIPU CONOCTABJICHUM HOBOI'O TEKCTa C
IIPOYUTAHHBIM paHee;

MOCTPOEHHE COOCTBEHHBIX PEUYEBHIX TPOU3BEACHUN;
AKTUBU3ALMS AHAIUTUYECKUX BO3MOKHOCTEH ydallUXCsl.
Buxmopuna-npezenmayus ~ pasublx — Hayuti  HA ~ OCHOGE
CMepeomunHulX NPeocmagieHull 0 Hux.

HanmeHoBaHue QM CHUIIIMHBI

IIpaBoBenenue

O0BbEM TUCUMILIUHBI,
3E/ak.u

2 3E (72 yaca)

Kparkoe coaepxxanue 11 CUMILINHBI

Ha3zpanue pa3aesioB (Tem)
JHCIUILIMHBI:

Kparkoe conep:kanue pasnesnon (TeM) JMCHHIIHHBI:




Tema Ne 1 [lonsitue n
MPU3HAKH TOCYapCTBa.
OcHOBHBIE  TEOpUHU
BO3HUKHOBEHUS
rocyaapcTaa

Bitacts 1 conpanbHbie HOPMBI 10IOCYAapCTBEHHOTO IIEPUOIA
ITonsTHE M TPU3HAKU rOCyaapcTBa

CooTHoleHHE roCyaAapcTBa ¢ 00IECTBOM

CooTHolIeHNE U B3aUMOCBSI3b FOCYIapCcTBa U IpaBa

[Tpuunsb! 1 GopMBI BOZHUKHOBEHUS rocyaapcTBa. OCHOBHBIE TEOPUU
BO3HHMKHOBEHHS IOCy1apcTBa

Tema Ne 2 CymHoCTSb,
(GYHKIMU 1 MEXaHU3M
(anmapat) rocynapcTaa

I'ocynapcTBeHHas BJIacTh Kak Pa3HOBUAHOCTH COLIMAIIBHOM BIacTH
[TonsTue u knaccuukanus GyHKIUN rocyapcTaa

OcHOBHBIEC BHYTPEHHHE U BHEIIHKE (PYHKIIMH rOCY1apCTBA
MexaHu3Mm rocynapcraa

[TonsiTHe , MPU3HAKU U BHUJIBI OPIaHOB rOCY1apCTBA

Tema Ne 3 Tuns! 1 popMmer
rocygapcrsa. IIpaBoBoe
rocynapcTBo

@®opma rocygapcrna: NOHATUE U JIEMEHTBI

@®opma rocyjapCTBEHHO.I'0 IIPaBJICHUS

dopma rocyJapCTBEMIOro yCTpOKUCTBa

[TonuT4ecKui peKUM: IIOHATHE, IPU3HAKU, BUJIBI
IIoHATHE CYIIHOCTH IPABOBOIO rOCyAAapCTBa

[IpuHIHUIIBEI TPAaBOBOTO TOCYIapPCTBA

I'pask1aHCcKOE OOIECTBO: MOHATHE, CTPYKTYPa, IPU3HAKU

Tema Ne 4 CymHoCTb,
MPUHIIAE U QYHKIIAH
npasa

IloHATHE M NIPU3HAKY ITpaBa

[TonsiTue nmpaBa B 00EKTUBHOM M CYObEKTHUBHOM CMBICIIE
OcHoOBHBIE y4EHMS O ITpaBe

[TpuHIMTIBI TIpaBa: MOHATHE U BUJIBI

[TonsiTue u BUaB! GyHKIMH npaBa

Tema Ne 5 CounanbHble U
IIpaBOBbIE HOPMBL.
IIpaBoco3HaHue U NpaBoOBas
KYJIbTypa

ConmanbHbIe U TEXHUUYECKUE HOPMBI, UX OCOOEHHOCTH U
B3aUMOCBSI3b

CooTHolIEHHE HOPM TIpaBa U MOPAIU

ITonsTHE M TPU3HAKU HOPMBI ITpaBa

CrpykTypa HOpMBI IIpaBa

CooTHoIIEHHE HOPMBI ITpaBa U CTaThl HOPMATUBHOI'O aKTa
Bunbl mpaBoBbIX HOPM

IloHATHE , CTPYKTYpPA U BUBI IPABOCO3HAHUS

IIpaBoBas KynIbTypa

Tema Ne 6 Tumer u
UCTOYHUKA
npasa

Tunsl npaBa: pa3aIu4HbIE OIXO0AbI

[TpaBoBas cucrema 001IeCTBA: IOHATHE U CTPYKTYypa
OcHOBHBIE IIPaBOBbIE CEMbU COBPEMEHHOCTH
@DOopMBI(MCTOYHUKHN) TIPaBa: MOHATHE U BUJBI
ITonsTHE M BUIBI HOPMATUBHBIX aKTOB

IToHsiTHE, TPU3HAKU U BUbI 3aKOHOB

Tema Ne 7 IIpaBomepHOe
[IOBECHHUE,

IloHATHE M BUBI IPABOMEPHOI'O MTOBEICHUS
IloHATHE, TPU3HAKYU U BU/BI IPABOHAPYLICHUN

MpaBOHapyLIEHHUE, FOpunnueckuii coctaB nmpaBoHApYLIEHUS

FOpUINYECKas [TonsTHE, TPU3HAKYU U BUJIBI FOPUINYECKON OTBETCTBEHHOCTH
OTBETCTBEHHOCTH

Tema Ne 8 [IpaBoBble IIpaBoBbIEC OTHOLIEHUS: IIOHATHE, IPU3HAKY, BUbI

OTHOILICHUS [Ipennocelnky BOSHUKHOBEHUS IIPABOOTHOLICHUI. B3auMOCBsI3b

HOPM IIpaBa U NPaBOOTHOLICHUN

ITonsatue u BUJBl CYOBEKTOB  MPABOOTHOLICHUH.
[TpaBocOCOOHOCTH U 1€ECIIOCOOHOCTH CYOBEKTOB MpaBa
CyObeKTHBHBIE MpaBa U IOPUINIECKUE 00SI3aHHOCTU: TIOHATHE U
CTpYKTYypa

IIpaBOBOM cTaTyC TUYHOCTH: IIOHATHE, CTPYKTYpa, BUJBI
OOBEKTH TPaBOOTHOLICHUN: TIOHATHE U BU/IBI

[TonsiTue u KIaccuuKaus PUIMIECKUX PaKTOB




Tema Ne 9 I'paxnanckoe
IIpaBo

IloHdaTHE W mpeaMeT IpakJaHCKOro IpaBa. MeToa rpa)kIaHCKO-
[IPAaBOBOI'O PETYIMPOBAHMS. MICTOUHUKY IpaskIaHCKOTO IIpaBa
[TonsiTne M copep)kaHuE TPaKAAHCKUX MPaBOOTHOIIEHUH. CyOBeKT
TPaKJaHCKUX MPaBOOTHOILICHUM. Bungr TPaKTaHCKUX
IIPaBOOTHOLLICHUH

[TonsiTue u comep)kanue rpaxIaHCKoN mpaBocrnocobHocTu. [lonsTue
U COoZIep)KaHue TPAXKAAHCKOM 1eecrIOCOOHOCTH.

IloHATHE WM TpPU3HAKU OPUAMYECKOrO JMINA . BO3HUKHOBEHHE U
IIpEKpaLICHUE NEATEIbHOCTH IOPUINYECKUX JTUL. BUABI IOpUANYECKUX
JIULL

[TonsiTue 1 BUIBI OOBEKTOB TPAXKAAHCKUX IMpaB. Bemu kak 0OBEKTHI
IpaXIaHCKHUX MPaB U UX Kiaccuukanus

Ocyl1ecTBieHne TPAXIAHCKUX MpPaB M HCIOJHEHHE O0O0SI3aHHOCTEH.
3amuTa rpax/J IaHCKUX MpaB

Ilomatue wu  Buasl  cpenok.  dopma  CHEIKH. Ycnosus
JNEUCTBUTEIIBHOCTU  CHEJIOK. Oomme MIOCJICICTBUS
HEJICUCTBUTEIBHOCTHU CJHICIIOK.

IToHATHE pencTaBUTENLCTBA. JlIOBEPEHHOCTD.

HckoBas 7aBHOCTD.

[IpaBo u coneprkanue mpaBa cOOCTBEeHHOCTH B PD: acTHas,
roCyJapCTBeHHass COOCTBEHHOCTH. [IproOpeTeHne u npekpaieHmue
npaBa coocTBeHHOCTH. OO0ImIas coOCTBeHHOCTh. OrpaHUYeHHbIC
BEIIHbIE ITpaBa. 3aliTa MpaBa COOCTBEHHOCTH U UHBIX BEIIHBIX
IIpas.

[Tonsartue o6s3atenbcTBa. Buabl o6sa3arenscts. [lonsaTre n
MPUHLUIBI KCTIOJIHEHUS 00s13aTenbeTB. [Ipekpaiienne 00s3aTenbCTB.
OTBETCTBEHHOCTD 32 HEUCIIOJHEHUE UM HEHAJIEkKAIIlEe

HUCIOJIHEHUE 0043aTENbCTB.

HaumeHnoBaHMe TUCHUIITHHBI OCHOBBI JKOHOMHMKH M MEHEIKMEHTA
O0bém qucuumiannbl, 3E/ak.u 2 3E (72 yaca)

Kparkoe conep:kanue 1uCHUIINHBI
Ha3panue pa3aenoB 1uCHUIINHBI Kparkoe conep:kanue pa3aejioB IHCIUIIIHHBI
JKOHOMHUYECKasi TEOPHs: NpeaMeT U [Ipenmer U (QYHKIUM SKOHOMHYECKOW TEOPHUH.
METO/ Muxkpo- u MaKpOSKOHOMHKA. MeTto bl

SKOHOMMUYECKUX MCCIEA0BAHUNA. DKOHOMHYECKAS
HayKa M IIOJIMUTHKA. PBIHOK M BMeELIaTEIbCTBO
rocyJaapcTBa B 3KOHOMHUKY. OOliee paBHOBeCUE U
SKOHOMHYECKas PPEeKTUBHOCTh. ['0cynapcTBO H
IIPaBOBBIE OCHOBBI SKOHOMHUYECKOH JIEATEIBHOCTH.
DKOHOMHYECKAs TEeopHUs u COLIMAJIbHO-
SKOHOMHUYECKAsl CUTYyallus B COBpeMeHHOoU Poccun.

OcCHOBBI TEOpHH CIIPOCA U MpeaioKeHus1 | PoiHOUHBIN MexaHu3M. CIBUIM KPHUBBIX cIpoca U

NPEUIOKEHUST TOJI BO3JCHCTBHEM DPBIHOYHBIX WU
HEPBIHOYHBIX (haKTOPOB.

OcHOBHbBIE PBIHOYHBIE CTPYKTYPHI IlonsiTie oOTpaciu M OTPacieBOrO  pbIHKA.
PriHouHas BJIACTh. CosepiieHHas u
HECOBEpPLICHHAs KOHKYpEHIUS. OcHoBHbIE

PBIHOYHBIE CTPYKTYpbl. OrpaHMYeHHE PBIHOYHOMN
BJIACTU: aHTUTPECTOBCKOE 3aKOHOAATENIBCTBO. ['0C.
peryiaupoBaHue €CTECTBEHHBIX MOHOIIOJINH.




HannonaanHasi JKOHOMHKA: IEJIU U
NPHOPUTETHI

HannonameHas skoHomuka. IlonsaTus cekropa,
OTpaciu u cepsl SKOHOMHMKH.
MakpoSKOHOMUYECKHE LEIU U  I[PUOPUTETHL.
OcCHOBHBIE MaKpOAPKOHOMHUYECKHE II0Ka3aTelu H
MeTo/bl UX m3MepeHus. CucreMa HallMOHAJIbHBIX
CUETOB.

Makpo3koHOMUYeCKAsSI HECTAOMJIBLHOCTb.
Nudasuus u 6e3padboruna

Makpo3KoHOMHYECKasi HECTaOMIBHOCTh U €
nposiBjicHus. WHQAAIMI, €¢ NPUYUHBL, THIIbI,
nocnencTBus. bespabotuiia, ee MpUUUHBI, BUIBI U
MOCHEACTBUSA.  B3auMMOCBsA3p  WMHQUIALUMU |
0e3paboTHIIBI.

IKoHOMHYECKHE HMUKJbI 1 KPU3UCHI

[MuknuyHOCTE Kak  (opMa  SKOHOMHYECKOTO
pa3BuTHs. [IpUYMHBI HUKIMYECKUX KOJICOAHUH.
BosgeiictBue rocymapctBa Ha OKOHOMMYECKHM
LUKJI.

IIpuHUMNIBI COBPEeMEHHBIX
HAIMOHAJIBHBIX CHCTEM MeHeKMeHTa

CopepxaHue M  JIOTMKAa DPa3BUTUS  CHCTEM
yrnpasieHus.  D(QeKkTuBHOE  ympaBlieHHE B
yCIOBHUAX HMH(OPMAIMOHHOW 3KOHOMHUKH U €ro
cneunpuka. Buabl ynpaBIeHUECKHMX HABBIKOB,
HEOOXOJUMBIX ~ COBPEMEHHOMY  MEHEIXKepy.
[IpuHIUIIBI COBPEMEHHBIX HALMOHAIBHBIX CUCTEM
YIPABJICHHUS. ConocraBUTENbHBIN aHaIu3
MOJIXOJIOB TPEX IIKOJA (aMEPUKAHCKOH, SITTOHCKOM,
KUTaNlCKOM) Hu POOIIeMBI OIITUMHU3AILMH
YIPAaBJICHWs OpraHu3aluerd U €€ pecypcaMmi.
Poccuiickas Mofens ynpaBieHus, ee cnenuduka B
YCIIOBHSIX IIEPEXOJHON SIKOHOMUKH U IIEPCIIEKTUBBI
pa3BUTHSL.

Ynpasienue 4e10Be4eCKHUMH pecypcaMu

VYnpasiieHue 4eI0BEYECKUMH PECYpCaMHu — SIIPO
CHCTEMBl COBPEMEHHOro MeHemkMeHTa. OOmue
MOAXOAbl M  MEXaHM3Mbl MX  pealu3aluu.
[TapTHEpCKHE OTHOLIEHUS U MAPTHEPCKUM ITOAXOL
KaK IIEepPCIEKTUBHAs OCHOBA pa3BUTHUSA CHCTEM
yIpaBJIeHUs 1 OM3HEca.

CymHocTs 1 00111as XapaKTepuCcTUKa MOTUBALIHH.
MoTuBaMoHHbIH mporecce. 3apaboTHas maTa u eé
¢ynkuuu. [Ipon3BoAUTENFHOCT TPYIa U YPOBEHb
oryathl. 3pQEKTUBHOCTH TPYya.

HaumeHoBanmne Bropoii vHOCTPaHHBIN A3BIK (IPAKTHYECKUH KYPC)
JUCHUIIINHBI
OO0BEM TUCIATIIINHEL 4 3E (144 4ac.)

Kpatkoe conep:xaHue THCHHILINHBI




Hassanmue pasaeiioB Kparkoe conep:kanue pa3aeoB (TeM) IMCHUIIAHBI:
(TeM) AUCHMIINHBI:
1. ®doneruka, nekcuka, | 1. BKP
rpaMMaTHKa, 2. S uwmos yueba
npakTtuka oomenuss | 3. S u Mos cembs
4. Moii 1oM, MO# TOpOJT
5. Mos xomHara, MOst KBapTupa
6. BrixomHoii u pabouunii JeHb
7. Ilucemo IM4HOE U AET0BOE, TeIe(OHHBIN Pa3roBop, Ha IMOYTE.
8. Ilokymnkwu, pazieuenus. Kanukymnsl, Poxxnectso
9. Kuuru. YreHue u nucbMo
10. 3aBTtpak, oben u yxuH. B pecropane
HaumenoBanme Pycckmii sI3bIK M KyJbTYpa peyn
AU CIHUITIJIIMHBI

OO0BEM IUCLIUTUINHBI

2 3E (72 gac.)

Kparkoe coaepxxanue 11 CUMILINHBI

Ha3zpanue pa3aeJioB
JUCHMILIMHBI:

Kparkoe conep:kanue pasnesnos (TeM) JMCHUIIHHBI:

OcCHOBHBIE TOHATHS Kypca:
SI3BIK KaK OCHOBHOE CPEICTBO
oOLIeH s, JUTEpaTYPHBIN
S3BIK, HeUTepaTypHbIE
Pa3HOBUIHOCTH SI3bIKA, PEUb,
KynpTypa  peun.  OOmas
XapaKkTepUCTUKA
COBPEMEHHOT0 pyccKoro
JUTEPATYPHOT'O A3bIKA.

Henu n 3amaun, conepkaHue W OpraHU3alMs AUCHUIUIMHBEI «Pycckuii
S3BIK U KyJNbTypa peum». S3bIk Kak cpenactBo oOmeHus. OOmas
XapaKTepUCTUKAa COBPEMEHHOTO pPYCCKOrO JINTEPAaTypHOrO S3BIKA.
JlutepaTypHBIHA S3BIK M HETUTEPAaTypHBIE Pa3HOBUIHOCTHU S3bIKA. Pedb
KaK peann3anus S3bIKOBOM CUCTEMBI B KOHKPETHON KOMMYHHMKaTHBHOMN
cutyauuu. OmnpeneneHne MOHATHH «pedeBoe OOIIEHHE», «pedeBas
CUTyalus», «pedeBas KyibTypay». KynbpTypa peun Kak HEOoOXOIUMBIi
KOMITIOHEHT PUTOPHYECKOro oOpa3zoBaHMs crnenuandcra. Hopma kax
OCHOBa PEUYEBON KYJbTYpPbI, HCKYCCTBa OOIIEHUS.

Op¢osnuueckrie HOPMBI ¥ UHTOHALIUSL KaK OCHOBA KYJIBTYpBI YCTHOW
(3Byuamiet) peum.

Hopmsl coBpemenHnoro

PYCCKOro JIUTEpaTypHOT O
SI3BIKA.

Mopdonoruueckue HOPMBI: TpPYyIOHBIE CiIy4an oOpa3oBaHUS W
ynoTpeOIeHus] rpaMMaTHIecKuX OpM CIIoBa.
CuHTakcudeckue HOpMBL. TpyaHbIE CilIydaH COIJIACOBaHUS M

yIIpaBJICHUA B CJIOBOCOYCTAHUAX. Hpe):[ynpexq:[eHHe OIIMOOK B
IOCTPOCHHUHU IMPOCTOI'0 M CIIOKHOI'O Hpe,I[HO)KCHHfI.

Jlekcudeckne HOPMBI:  MPaBUIBHOCTE  CIOBOYIOTPEOJICHUS
He00X0oaUMOe ycIioBre 3P PEKTUBHON peueBOl KOMMYHUKAIIHH,

Kak

OcCHOBHBIC TIOHSTHS CTHIUCTUKU. CTHIIEBOE MHOr000pa3ne PyCcCKOro
SI3BIKA.

OOmas xapakTepHCTHKA, JKaHPbl M S3BIKOBBIC CPEICTBA HAYYHOTO
ctussi. OCHOBHBIE JKaHPBI Y4eOHO-HAYYHOH JTUTEPaTyphl.

Crunuctudeckue pecypehbl
SI3BIKA.

[MucrmeHHass KOMMYHUKAIS B yuyeOHO-HaydHOU chepe. CTpyKTypHO-
SI3BIKOBBIC OCOOCHHOCTH IUIaHA, KOHCIEKTa W aHHOTAalud. PedeBbie
CTEPEOTHUIIBI, TIepepaboTKa HH(OPMAITUU U MTPABHIIA COCTABJICHUSI.

[MucrMeHHast KOMMYHUKANUA B 1E0BOH cdepe. CTPyKTYPHO-SI3bIKOBBIC
0co0EHHOCTH U TpeOoBaHUS K 0(hOPMIICHUIO JOKYMEHTOB.,

DTHUYECKUE HOPMBI J1enoBOM nepenucku. CTpyKTypa AEIOBOro muchMa
U S3BIKOBBIC KiHIlIe. PeueBoit aTHKET B ToKyMeHTe. [lenoBas nepenucka
no Untepuery.

OCHOBBI OPaTOPCKOT0

Ponpl u Bugsl opaTopckoro uckyccrBa. I1oaroroBka k BEICTYIUICHUIO!
kommosunust u miaaH. OcobeHHocTH yOexparomeil peun. Buabl
apryMEHTOB U CIOCOOBI apryMeHTaluH

HCKYyCCTBa

Opatop u ero ayautopus. YCTaHOBIICHUE KOHTaKTa U MOJICpKaHUE
BHUMaHUs ciymareneil. CoBeThl HAUMHAIOIIEMY OpaTopy.

WToroBslit KOHTPOIb.
[IpoBepka ymenuii u

Crynendeckas  KoHGepeHIMsT  (BBICTYIUIGHHS  CTYIEHTOB IO

NpEIJIOKCHHBIM TEMAM U UX 06CY)KI[CHI/IC)

3auérHasi KOHTPOJIbHASI padoTa.




HAaBBIKOB, MOJTy4YCHHBIX B
pe3yabTaTe 00ydeHus

HaumeHnoBanmne TUCIUILINHDI

«Hcropus Poccuny»

O0bém qucuunannel, 3E/ak. 4.
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COJAEPKAHME JUCHHUIIJIMHBI

Paspnennt Tembl
I. TEOPUS n Tema 1.1. UcTopus kak Hayka
METOJ0JIOI'us
UCTOPUYECKOW HAYKH
II. PYCH B IIEPHO/] Tema 2.1. [lpeBHss Pyco
CPEJIHEBEKOBbA Tema 2.2. ®eonanbHast pa3apoOIeHHOCT U 60ph0a 3a

HE3aBUCHUMOCTDH
Tema 2.3. O6pazoBaHre PYCCKOTO €IMHOTO rOCYAapCTBa

III. POCCH HA ITIOPOT'E
HOBOI'O BPEMEHU U B
HOBOE BPEM#

Tema 3.1. Poccust B XVI B. IBan I'po3Hblit

Tema 3.2. Cmyta u Bpems nepBbix PoMaHOBBIX

Tema 3.3. Iletp I u ero snoxa

Tema 3.4. Dnoxa ABOPLOBBIX IEPEBOPOTOB

Tema 3.5. Poccuiickast uMnepusi BO BTOpOi IIOJIOBUHE
XVIII Beka

Tema 3.6. Poccus B nepsoii uerBeptu XIX B. Ilasen 1.
Anexcanap I. OreuecTBeHHas BOWHa.

Tema 3.7. Boccranue nexaOpucToB. Dmoxa MpaBiIeHUs
Huxounas 1.

Tema 3.8. Anekcanap II u snoxa pedopm

Tema 3.9. Poccuiickast uMnepus B 30Xy IpaBJIeHUs
Anekcangpa 11

Tema 3.10. OcobenHOoCTH pa3BUTHs KanuTanuzMa B Poccun
(mocnenusis yerBepth XIX B.)

IV. POCCHSI u CCCP B
HOBEMIIEE BPEMS

Tema 4.1. Poccuiickast umnepus B Hadane XX B. Hukomnaii
II

Tema 4.2. Pesomonnu B Poccun

Tema 4.3. Buyrpennss nonutuka Coserckoit Poccun n
CCCP B nipeIBOCHHBIN MEPUO]

Tema 4.4. CCCP B roas! Benukoit OTeuecTBEHHON BOMHBI
(1941-1945 rr.)

Tema 4.5. IlocneBoennsle roasl. Hauano npasienus
Xpy1iuesa.

Tema 4.6. Ottenens kak ocoOblit aTan pazsutus CCCP.
Tema 4.7. CCCP B snoxy JI.W. bpexnesa

Tema 4.8. CCCP B 1985-1991 rr. Ilepectpoiika.

Tema 4.9. Pacnag CCCP u cozganue CHI'

Tewma 4.10. Poccuiickas @enepauus B 1990-e rr.

Tema 4.11. Poccuiickas @enepanus B XXI B. B.B. I1yrun.
Tema 4.12. Posiis PYJIH kak «msrko#t cusiei» B MO

PYKOBOJIUTEJIb OII BO:

Jupextop UOUT

Jlo3a O.T.

Homxnocts, BYTI

TTonnuce damvunug 1.0.







