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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 TMCUUITHHBI

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.

JuddepennnanbHoe cedeHre U YIII0BOE paccessHue YacTull.
TpancriopTHOE cedeHre U OoTeps KOJIMYEeCTBA IBIKEHUS PU
CTOJIKHOBCHUSX.

[TonmapHu3allnOHHOE CEUYEHHUE B3aUMOJICHCTBUS HOHOB C
HEHUTPaTbHBIMU YaCTHUIIAMHU.

B3anmonencTBue HOHOB € JUITOJIBHBIMHA MOJIEKYJIaMHU.
Pe3onancHas nepesapsiaka.

KynoHoBckHe CTONKHOBEHUS 3apsKEHHBIX YaCTHIL.

OOMeH sHepruei u penakcanus YHEPTUM MPH CTOJIKHOBEHUN
YACTHII.

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

Ckopoctb apetiha 2IeKTpOHOB.

[Mpuniun noxoous.

[TpoBOAMMOCTH MOHM30BAHHOTO Ta3a.

PaboTa 31eKTprUIecKoro moJis.

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

CBoboHas 1 ambumnossspHas U y3uu.

Jlpeiid 31eKTPOHOB B CKPEIICHHBIX JEKTPUUYECKOM H
MarHUTHOM TOJISIX.

[IpoTekaHue 3NIEKTPUYECKOTO TOKA B TUIa3Me B MIPUCYTCTBUU
I'PaJAUEHTOB IUIOTHOCTH 3apsDKEHHBIX YacTHUI.

Poxxnenune u rubens 3apsKeHHBIX YaCTHIL B IJIa3Me.
WNonuzarus 31eKTpOHHBIM yJIapOM.

DUTOUOHU3ALIHS.

Wonuzarus npu CTOJIKHOBEHUHU BO30YKIEHHOTO aTroMa C
aTOMOM HJIM MOJIEKYJIOMN.

PekoMOMHAIIMOHHBIE MTPOIIECCHI B TA30BOM paspsie.
doTopexkoMOHHAITHSI.

PexoMOuHaIMs B TPOMHBIX CTOJIKHOBEHUSIX.

Y napHO-peKOMOMHAIIMOHHAS PEKOMOMHAIIHS

C y4aCTHEM aTOMOB.

JIM3MeKTpOHHAs peKOMOMHAIIHSL.

JlucconnaTuBHas peKOMOWHAIHS.

[Ipununanue MeKTPOHOB K aTOMaM U MOJIEKYJIaM.
OcB000kIeHNE DIIEKTPOHOB U3 OTPHUIATEIBHBIX 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.
DNEeKTpOHHAs TEMIONPOBOIHOCTD.
[ToreHnman noToka Teruia.
Juddys3us u BI3KOCTS.

HaumeHnoBanmne TUCIHUILINHDI

AJITOPUTMBI H SI3bIKM IPOrPAMMHMPOBAHHUS

O0béM qucouiminnbl, 3E/ak.u

4 3E (144 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€KTPOCTaTUYECKOTO 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 TPOBOIHUKHI 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€.

CrannoHapHBIN 3J1eKTPHYECKUH
TOK

Ilone HWIMHAPUYECKOTO IMPOBOJHUKA C IHMOCTOSHHBIM
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 TOTEHUUAIIBL. [lomns
ANIEKTPUYECKOTO ¥ MAarHUTHOTO BUOpaTopoB ['epia.
MynbTUIIONBHOE PA3I0KEHUE 3aMa3/IbIBAKOLINX
MoTeHIManoB. M3nyyenue nuHeitHoM aHTeHHbL. [lone
MPOU3BOJIBHO ABHKYILETOCS IEKTPUUYECKOTO 3apsiia.
Cuna peakuuu uznydenus. Paccesnue
AJIEKTPOMATrHUTHBIX BOJIH CBOOOIHBIMU 3apsIaMH.

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.
DNEeKTpOHHAs TEOPUS AUAIEKTPUKOB B TOCTOSIHHOM
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 pacnpocTpaHEHUs: B3aUMOICUCTBUH.
Nureppan. CobctBennoe Bpems. [IpeobpazoBanue
Jlopenua, ero cinenctBusa. OTHOCUTENBHOCTh
oJTHOBpeMeHHOCTH. [IpeoOpazoBaHme CKOPOCTH.
UYeTblpexmepHbIe BEKTOPBL. YeTbIpexmepHas CKOPOCTb.

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

[IpyHIMT HaMMEHBIIETO AEHCTBUSA. DHEPrus U UMITYJIbC
yacTulbl. FIHBapuaHTHas 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.
[IpeobpaszoBanue Jlopenua s nons. aBapuaHThl
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 3HEPrUM U INIOTHOCTH IIOTOKA SHEPTUMU.
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
aBeHUH Tpuponsl. IlpuMmepbl MeXaHHYEeCKHX U
(u3NIecKX 3a1a4, MPUBOIAIINX K JuddepeHnansHbpIM
ypaBHeHUsIM. OCHOBHBIE MOHATHS W KiIacCH(pHUKALUI
mddepeHInaIbHBIX ypaBHEHUH.

YpaBHeHHs IepBOro NOPSIAKA,

pa3peniéHHbIe OTHOCUTEILHO MPOU3BOAHON | M30KIMH.JMIHTErpupyemMble TUIBI YpaBHEHHUH NEpBOro

FeOMe’I‘pI/I‘-IeCKaH HUHTCpHIpCTAl . MCTOI[
nopdaaka. ypaBHeHI/ISI C Ppa3aciIArOInMHUCH
NMEPEMCHHBIMU. OI[HOpOI[HLIe YpaBHCHUSA u

npuBOAsIIKecs K HUM. JIuHeliHbIe ypaBHEHUs MEPBOTO
nopsnka. Meron BapualMM IOCTOSHHOM. YpaBHEHHS
bepuynmnmn u  Pukkaru. VYpaBHeHHS B IOJHBIX
muddepenimanax. VHTErpUpyONMI MHOXUTENL |
METOMBI €70 HAXOXKICHHS.

CyuiecTBoBaHMe U €IUHCTBEHHOCTH
peuieHust

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

JAuddepenunanbHble ypaBHeHUS IEPBOIo 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 BBICIIUX 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 kKpaeBoii 3amaun. CyliecTBOBaHUE U
€IMUHCTBEHHOCTh PYHKIMHK ['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 NOKosl. MiccnenoBanue Ha
YCTOWYIHMBOCTS IO TIEpBOMY IpuOImkeHuro. [TpuzHak
I'ypeura. CBoOOAHBIE U BEIHYKACHHBIE KOJICOAHUS
MaTepHalbHON TOYKU. Pe3oHaHC.

JInneiinbie nudpepeHnnanbHbIC YPABHEHHS B
YaCTHBIX POU3BOJHBIX NIEPBOI0 NMOPSAKA

Jlunelinsie omHOpOAHBIE MU (dEepeHIINANTBHBIE YPaBHEHUS
B YAaCTHBIX MTPOU3BOAHBIX MepBOro nopsaka. Hauanenas
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 pa3aeoB (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 Openento. [punnun [roiirenca-dpenens.
3onHas miactuHKa. [Ipocreiimme nudppakunoHHbIEe TPOOIEMBI.
OcCHOBHBIE MOJOKEHUS TeOMETpHUEcKor onTHKH. udpakuus cBera
Opaynrodepa. BiausiHue mupHHbI Mean Ha TUPPaKITHOHHYIO
KapTuHy. J{ndpakuus cBera oT NpsIMOYrOJIbHOTO U KPYTJIoro
orBepcTuid. HaknonHoe nagenue myueil Ha pemerky. @a3oBbie
pewerkd. OCHOBHBIE CBOMCTBA CHEKTPAIbHBIX TPUOOPOB.
Hucnepcus cnekrpanpHoro anmnapara. ®opmyna Jlays. Yenaosue

I'eomeTpuyeckas (JiyueBasi)
ONTHKA

OCHOBHBIE MTOJIOKEHUS TEOMETPUUECKON ONTHUKU. Y paBHEHUE
Olikonana. BeiBog ®@opMyibel TOHKOH JIMH3BL. LleHTpupoBaHHas
onrtuyeckas cucreMa. ONTHYECKHE HHCTPYMEHTBI, UX 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 (poroddpdexra. 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 THCHHUILINHBI

Ha3Banue pa3nenoB
(TeM) IMCUMTJIMHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

CurHajsl 1 UX CBOHCTBA

Omnpenencaus. Kinaccubukamus CHrHAJIOB: BUACOCUTHAIIBI U
paIuOCUTHAJIBI, IETEPMUHUPOBAHHBIC M CITy4aliHbIe, HEITPEPHIBHBIC U
JIMCKPETHBIE, TEPHOANIECKIE U HEMEPUOINYECKHEe, TAPMOHUYECKHU
curHaibl. KommekcHpie aMnTyIbl. CBOMCTBA CUTHAJIOB.
DHepreTUYecKue XapaKTepUCTUKN CUTHAJIOB - SHEPTHS U MOIIIHOCTb.
MrHoBeHHas U CpeaHsis MOITHOCTh. PU3UYECKUNA CMBIC]T aKTUBHOM U
peakTuBHOM MoiHOCTH. KommuiekcHas MomHocTh. [lojiHas MOIIHOCTS.
ITonstne o  cmekrpe  curHaiga.  IlepwomuWueckue  CHUTHAJBL.
Tpuronomerpudeckas U KoMiuiekcHas ¢opma psga Pypee. IIpumepsl.
Henepuonuueckue curnanel. HUuterpan @ypre. [Ipumepsl. DyHkums
Hupaka (5-pynkius). @Dyakmus XeBucaiia (SAUMHUYHBIA CKayoK).
OcHoBHEIE CBO¥CTBA MpeodpazoBanHust DPypbe.




JInHelnbIe
PATHOTEXHHYECKHE IEIH C
coCpea0TOYEeHHBIMH
napamMeTpamu

Pagrocuraanpel. AMIITATYIHO-MOAYIUPOBAHHBIC CUTHAIIBI (AM-
CUTHAJIBI) K UX CIEKTPHI IPH MOAYJISIIUU TAPMOHUYECKIM KOJICOaHUEM,
HETapMOHUYCCKUM MEPHOIUICCKUM KOJICOAHHEM U HEEPHOINICCKIM
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.

Jluneinsie nenu. Onpenenenne. Mx cBoiictBa. MaTemaTuueckoe
ONKMCaHUE KOJeOAHUH B TMHEHHBIX HeMaxX. JIMHeHHBII
YETBIPEXITONMIOCHUK, ero KO3 (DHITUSHT mepeaayn, aMIUTHTYIHO-
yacToTHAsA M (pa30-4acTOTHAS XapaKTePUCTUKH. [IpHHITUI CYITepPIO3HITTI
(«Hamoxkenus»). CreKTpabHBIA METOJI aHAIN3a JIMHCHHBIX LIeTIe.
MeTton BpeMeHHOro HHTerpupoBanus (nurerpai Jroamens). Ilepexomuas
U UMIYJIbCHAS XapaKTePUCTHUKHU JUHEHHOM 11enu. CBS3b YaCTOTHBIX U
BPEMEHHBIX XapaKTEPUCTHK.

RC-nermu: qudpdepernmpyromas U HHTErPUPYIONIAs, UX CTAIHOHAPHBIC U
MepEeXO/IHbIC XapaKTEPUCTHKH.

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

CBs3aHHBIC KoJIeOaTebHBIC KOHTYPBL. KoadduiueHT 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-iepexon. [lorennmaneHeni 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 HAMPSHKCHUSI 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 IpaBlIeHHE TOKOM aHOa.
BonbTamnepHbie XxapakTepucTUKU U mapamerpsl. [Ipumep
YCUJIUTEIBHOTO KaCKaJla Ha AJIEKTPOBAKYYMHOM TPHO/IC.




YcujieHue CUTHAJIOB
(TUHeHHBbII peskuM)

[TpunIMI PabOTHI PE3UCTUBHOTO YCHIIUTEILHOTO KacKaia Ha
OHMIIOIPHOM TPAH3UCTOPE IO CXeMe ¢ OOIIHM SMHTTEpOoM (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 YCHIIMTEIEHOM Kackazie. Koaddumument ycunenus u
XapaKTEePHCTUKH YCUIUTEIS C TOJOKHUTEILHOW H OTPHIIATCIBLHOM
oOpaTHOM CBSI3bI0. BiusiHIEe 00paTHOM CBS3M Ha CTAOMIIBHOCTH PaOOTHI
ycrinuTens. IIpuMep cXeMbl YCHITUTENS ¢ «BHYTPEHHEH» OTPHIIATSIbHON
00paTHO# cBs3bI0. ['paHnunbie yacToTh. [Ipon3Benenue ko3 duirenta
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 CUTHAJIA.

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 (QUIMESHT TIOJIE3HOT0 JCHCTBUS.

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

AmmutynHas Mmoaysauus. [IpuMep cXeMbl aMITUTYIHOT'O MOJYJISITOpA.
CriekTpallbHBIN cOCTaB KOJICOAHHM TOKA M BRIXOTHOT'O HAIIPSDKEHUS ITPU
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 TMOMHOTO AeTekTopa. CrekTp
KOJIeOaHHUI TOKA IETEKTOpPa U BEIXOAHOT'O HAMIPSHKCHU.

I'eHepanus rapMOHHUYECKUX KoieOanui. ITpuMep cxeMbl
aBTOreHepaTopa. Y paBHEHUE KoieOaHu. Y CJI0BUE CaMOBO30YKICHUSI.
CrarnuoHapHbBIH peXUM KoJleOaHuid aBToreHepaTopa. bamanc ammmmryn n
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 OJ0K- CXeMBI M Ha3HaUCHHUE OCHOBHBIX KacKaoB.
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 TEPMOIUHAMHUYECKUX 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-KHHECTHYCCKOM 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 TepmoanHaMmuke. HepaBenctro Knaysuyca.
TepMoanHaMHYECKOE OIpeeieHHu e SHTPONuU. Pazmmynbie
(hOopMyIHPOBKU BTOPOrO Hauajaa TepMoauHaMuku.HeoOpaTumeie
MIPOLIECCHI ¢ MaeadbHbIM ra3zoM. Ilapamokc I'md6ca. CtaTHCTHYCCKUH
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 B CTaTUCTHKA.
Pacnipenenenus ®epmu-/upaka u bose- Olinmreiina. bose-
KOHJIEHCaT.

PeanbHEBIE ra3nl

Cuiibl B3aUMOJISHCTBHS MEXKy MOJIEKYJIaMH B peabHbIX ra3ax.
VYpaBuenue Ban- nep-Baanbca. DxcniepuMeHTaIbHbIE U30TEPMbI
peanbHOro raza. ®azoBble 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
skpakoro reausa. OneiTel Kanunpl. TepMoMeXxaHHUYECKU U
MexaHoTepMudecKkuii 3(dekTrl. Teopus CBEpXTEKyUECTH KHIKOTO
renus Jlangay. [onsiTie oTpunaTenbHON a0COTIOTHOM

CBoiicTBa :KUAKOCTEH

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




CpoiicTBa TBepABIX TeJ

Kpucramnudeckre pemerku 1 CUMMETPUU 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.
JumarpamMmbl 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 BcenieHHO.

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 ananusza. CyObeKT u
00bexT no3Hanud. Ilo3nanue 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 yaca)

Kpatkoe conep:xaHue THCHHUILINHBI

HaszBanue pasznenos
Conepxxanue pasjiena (TeMbl)
JTUCIUTUTUHBI

Ayoumopmnuie 3auamusn

MeTOAMKO-TIPAKTHICCKHIT Tema 1. CaMOKOHTpOJIb 3aHMMAlOLMXCA  (PU3HUECKUMH
paszen YIPaKHEHUAMHU U CIOPTOM.




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,

3 3E (108 gacos)

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 ()YHKIMH 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, TUIJIEKTPUKH,
MOJIyITPOBOAHUKH. JleekT

DJIeMeHThI TeOpHH
CBepXTeKY4ecTH U

Kputnueckast reMrepaTypa CBEpXIpOBOISIILTIO TIEpexoa.
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 MaTepHUalIa: HAy4YHO-
TEXHUYECKUH TIepeBOI, OOIECTBEHHO-TIOJTUTHUECKHH MEPEBO,
XYyJI0’)KECTBEHHBIN MEPEBO, BOEHHBIN NIEPEBO/I, FOPUIUYECKUN
nepeBo, ObITOBOM nepeBo. [lepeBobl, BEIAETSIEMBIE 110
MpPU3HAKAM TMOJHOTHI U crIoco0a nepeaays CMbICIOBOTO
COJIep’KaHUsl OPUTMHAJIA: TIOJHBIN (CIUIOIIHOI) EPEBOL,
HETIOJIHBIH MEePEeBO: COKpPAIICHHBIN 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, OyKBaJbHBIN (JIOCIIOBHBII) IEPEBO/,
BOJIbHBIN (CBOOO/IHBII) epeBo1. BykBanu3Mm, ero mpuyuHbI 1
criocoObl ipeogoieHus. [IoHsATHE TOYHOCTH TepeBoIa.
«IloTepu» u UX KOMIEHCALUs 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 HAYUYHO-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) 0OpabOTKH UCXOTHOTO TEKCTA: MMOJIHBII
MUCHMEHHBIN nIepeBoT (0OCHOBHAS (OpMa TEXHUUIECKOTO
nepeBosa), peepaTuBHbIN epeBO/I, AHHOTALMOHHBIN IEPEBO/,
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. TpaHcauTepanus,
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. CTunucTUyecKas 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 THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

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,
IIEPEBOJL 3ar0JIOBKOB, YCTHBIM TEXHUYECKUH niepeBo. Ilepenada
KJIMIIIE PEYEBOI0 3TUKETA HAy4yHOro cTuis peud. Haxoxnenue
SKBHUBAJICHTOB 3aroJIOBKOB Hay4HbIX TeKCTOB. [lepenaua u
pacmudpoBka abOpeBUaTyp U YCIOBHBIX 0003HAYEHUH,
CIeIMaJIbHBIX 3HAKOB. TpaHcauTepalus, TpaHCKPUIILHS,
KaJIbKUpPOBaHUE, TpaHCPOPMAITHs, OIMCATENBHBIN TEPEBO/I-
UHTEpIpeTanus

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 IICPECBOIA. 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 TEXHUUYECKOTO
nepeBosa), peepaTuBHbIN epeBO/I, AHHOTALMOHHBIN IEPEBO/,
IIEPEBOJ 3ar0JIOBKOB, YCTHBIM TEXHUYECKUN ITIEPEBOL.

[lepenaya kiuIIe peyeBOro STUKETa 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)

O00béM qucouiuinnbl, 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, TTPHIIATaTeIbHBIM.

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; B3aUMOOOYCIOBICHHOCTE (hopM
BBIpXKECHUS CyOBEKTa U MpeaukaTa. aentudukanms
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

Pycckmii s3bIK 11
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 qucouiinnel, 3E/ak.u

3 3E (108uacoB)

Kpatkoe conep:xanue THCHHUILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILVINHBI:

BBenenne

30H/10BbIC M3MePEHHS APAMETPOB IJIA3MbI

MHuKpOBOJHOBbIE METO/AbI ANATHOCTUKH
napaMeTpoB IJa3Mbl

.JIa3epHaﬂ AUATrHOCTHKA IIJIa3Mbl

CnekTpockonusi mjiasMbl

Croco0bl CO37aHus ra30pa3psAHON TUIa3Mbl U
o0acTu ee NpUMEHEHUS

OuHOYHBIN U ABOMHON JEKTPUUECKUE
30H/1b1. MeTob1 00paboTKH pe3yabTaToB
U3MEPEHUN.

KoHcTpykiuu 30H10B.

30H/I0BbIE UBMEPEHUS B CMECSIX Ta30B.
Meroauka onpeeiaeHus MOTEHIMaNa MIa3Mbl.
30H/ C OXpaHHBIM KOJIBIIOM.

CeTyarslii 30H/,.

Pe3onancHbIM 30H.

BBICOKOYACTOTHBIN 30H/I.

MarHuTHBIA 30H/I.

PacnipocTpaneHre MUKPOBOJIH B INIAMEHHBIX
cpenax.

BinusiHue TENNOBOro IBUKEHUS AIEKTPOHOB HA
BY-cBoiicTBa miaa3Mebl.

YcnoBue ¢1aboro BO3MYIICHUS TapaMeTPOB
mia3mbel BU-iomsiMu.

Pe3oHaropHas nuarHocTrka napameTpoB
MI1a3MBL.

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

JIByxiryuyeBasi uHTEphepoMeTpusi.
[Inmupen meron.

Meton TeHeBoit poTorpadum.
WuTepdepomeTpusi ¢ UCTIONb30BaHUEM
(OTOANEKTPUUECKON PEerucTparuu.
Wutepdpepomerp Maxa-PoxaecTBEHCKOTO
Wutepdpepomerp MaiikenbcoHa.
Tpex-3epkanbHble HHTEPPEPOMETPEI.
HuTepdepomerpsl ¢ mpeodpazoBaHHEM
Y4aCTOTBHI.

HuTepdepomMeTpsl ¢ reTepoIMHHBIM
peoOpa3oBaHUEM YacTOTHI.
HuTepdepomMeTpsl ¢ TOMOAUHHBIM
peoOpa3oBaHUEM YaCTOTHI.
KomnencanmonHbsie THTEpPEpOMETPEI.
JIMarHoCcTHKa MapaMeTpoB IUIa3MBI 10
MOBOPOTY INIOCKOCTH TOJIIPH3AIIUU CBETA
PaccestHue 31eKTpOMarHUTHBIX BOJIH B IIJIa3Me.
MeToabl ¥ TEXHUKA SKCIIEPUMEHTA T10
MCCIICZIOBAaHUIO PACCESHUS CBETA B TUIA3MeE.
[Tapk 3G ¢eKT B MOCTOSHHOM U
MHUKPOBOJIHOBOM TOJISIX.




Kopnyckyasipaasi [MarHocTuka
napaMeTpoB IJa3Mbl

JIONIUIEpOBCKOE U JPYTHE MEXAaHU3MBI
YILIUPEHUSI CIEKTPAIbHBIX JIUHUM.

CBs13b npoustst CeKTpatbHbBIX JIUHUH ¢
napaMeTpamu IU1a3MBbl.

N3mepeHue 3JIeKTpOHHOM TeMIIepaTypsl 110
MHTEHCUBHOCTHU CIEKTPAJIbHBIX JIMHUM.

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

Macc-aHann3 HOHOB TIJIa3MBI.

AHanu3 HEUTpaNbHbBIX YACTHIL.

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

30HAMPOBAHKE IJIA3Mbl AaTOMHBIMH ITyYKaAMH.
UccnepoBanue »reKTpUUECKUX MOJeH B
IJ1a3M€ C MOMOIIBIO MTYYKOB 3aPsKEHHBIX
YaCTHII.

HaumeHoBaHNe TUCIHHUIIJIAHBI

PDu3nyecKHil NPAKTUKYM 110 ATOMHOM pU3HKe

O0béM qucouiminnbl, 3E/ak.u

4 3E (144 yaca)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AMCUUTINHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHMIIHHBI:

Bsenenue.

Texuuka 0€30MaCHOCTH.

Atomuble mozenu. Teopust bopa.

OmneiT @panka u ['epua

Bouns! ne bpoins.

Omnpenenenue nocrosinHoi [1nanka

®u3nyecKue IPUHLIMIIBI KBAHTOBOM
MEXaHUKH

KomOuHanmonHoe paccesiHue cBeTa
OmeraTpoHHBII Macc-CIIEKTPOMETP

AToM BoJIOpOJa.
CoCTOSIHUSI 2IIEKTPOHOB B aTOME.

N3ydenue criekTpa BOIOPOAa U H30TONTUYECKOTO
CIBHUTrA.
Pentrenosckoe usiyueHue

HaumenoBanue MareMaTHYeCKHH aHAIN3
JUCHHUILINHBI

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

Kparkoe coaep:xanue 11 CUMILINHBI

HasBanmue pasnenon (Tem) Kparkoe conep:kanue pasnesnon (TeM) JMCHUIIHHBI:

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

Teopust aeiictBuTeNbHOTO | MHOXECTBO IEHCTBUTENBHBIX Uncell. OTpaHHUUYEHHBIE CBEPXY
qHCcaa MHOecTBa. OrpaHnYeHHbIE CHU3Y MHOKeCTBA. OTrpaHUYEeHHbIE
MHOXecTBa. BepxHue u HrxHUE rpaHu. TouHas BepXHsSA U TOYHAS
HWOKHSS TPaHU.




Teopust npenenos
YHCJIOBBIX
MocJIeI0BATEILHOCTEH

UYucnoast mocinenoBaTeNbHOCTh U ee Ipeen. CBONCTBA CXOAIINXCS
YHCIIOBBIX MOceaoBaTenpHocTel. [IpenensbHblil nepexon B
HepaBeHCTBaX. ApupMeTHUECKIE AeHCTBHSI HaJ CXOISIIUMUCS
MOCIIEI0BATENBHOCTAMU. MOHOTOHHBIE NTOCIEA0BATENBHOCTH U X
npenensl. Yucno e. Kpurepuit Komu cxonumoctu
MOCIIEI0BATENBHOCTH. YacTHUHBIE IPEAETBI.

Teopust npenenos
pynxumii

[penen pyakuu B Touke. [penen no Komwu u no I'efine; nx
SKBUBAJCHTHOCTH. [1epBBIl U BTOPOIl 3aMeyaTeNbHBIC TIPECIbI.

0 o »
Heonpenenennoctu Buaa 6,—,00 —0,17,0°,00°. Tpenen
[00]

MOHOTOHHBIX (byHKLH/Iﬁ CpaBHeHI/Ie OCCKOHEUHO MAJIBIX.
DOKBHBAaJICHTHBIE OCCKOHEYHO MaJjibic. 3aMeHa OECKOHEYHO MAjbIX B
OTHOIICHHUAX.

Teopust HenpepbIBHBIX
pynxumii

HenpepriBHOCTh QyHKIINH B Touke. CBOMCTBA HENPEPHIBHBIX
¢ynkuuii. HempepriBHOCTD 31eMeHTapHbBIX (GyHKUIUH. OTHOCTOPOHHSIA
HenpeprIBHOCTE. Kitaccudukanwst paspeiBoB. Cyneprno3nuius
HenpepbIBHBIX QyHKIMHA. CyliecTBoBaHUE 00paTHON (QYHKIHH.
[lonstre paBHOMepHOH HenpepbiBHOCTU. Teopema KanTopa.

JAuddepenunanbHoe
HCYHCIIeHHE

[MpousBonHas u ee cBoiicTBa. Ee reomerpuyeckuii cmbici. Tabnuma
npou3BoAHbIX. [Ipon3BonHas oOparHoit pyHkiuu. [IponsBoaHas
CYMMBI, TPOU3BEeHUS, YacTHOTO. [Ipon3BoHAS CIOXKHON (QyHKIIHY.
Onnocroponnue npousBoaHsie. Juddepennuan. HBaprnaHTHOCTH

¢ opmer rieporo auddepenirana. OCHOBHBIC TEOPEMBI

g depeHIuanbHOro HCUHCIeHus: TeopeMbl Depma, Poms,
Jlarpanxa, Kommm. I[IponsBoanblie u quddepeHInabl BRICIIAX
nopsnkoB. ®opmyna Telnopa. UccnenoBanue xona u3MeHeHUs
GyHKIUH.

IlepBooOpa3nas u
Heonpe/eJIeHHbIii
HHTErpaJ

Heonpenenennsiit UHTErpa, onpeneicHue U IpocTenIue CBOMCTRA.
Tabmura OCHOBHBIX MHTErpaioB. [IpaBuiia HHTErprupOBaHHMSL.
WNuterpupoBanue nyTeM 3aMeHbl IepeMeHHbIX. IHTerpupoBanue mo
yacTsaM. HTerpupoBanue paluoOHAIbHBIX U UPPAlMOHAIBHBIX
¢yskmit. UaTerprpoBanne TpUroHOMETPUYECKUX (DYHKITUH.

OmnpenesieHHbII HHTETPAJ

Onpenenenre, HEOOXOAUMOE YCIOBUE CYILIECTBOBAHHS
onpeznenenHoro uaTerpana. Kpurepuit lapOy. Knaccer
UHTErpupyeMbIx QyHKIMA. CBOKWCTBA ONpeeeHHBIX HHTErPajloB.
OcHoOBHas TeopeMa MHTETPAIILHOIO UCUHUCIIEHUS. 3aMEHa TEPEMEHHBIX
B onpeneneHHoM uHrerpaie. [Ipunoxenns narerpana Pumana.
HecobcTBeHHBIE HHTErpabI.

DOYHKIUH MHOTHX

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

NepeMeHHbIX Yacraslie npousBoansle. Audpdepenunpyemocts. [lonnbriii
muddepennman. [Iponssoanas ot cnoxuoi Gpyakuuu. IIponssogusie n
middepenmanst Beicmx nopsiakos. Popmyna Teitnopa.
OKCTpPEMYMBI.

Yucnosnie Yucnosslie psabl. YacTuuable cyMmmbl. OOIIuil uiieH psza.

1 GYHKIMOHATIBHBIE PSAIIBI

Heobxoaumoe ycinoBre cXoquMocCTH psiaa. Psaapl ¢
HEOTpULIaTeNbHBIMU WieHaMu. [Ipu3Haku cpaBHeHus. [Ipusnaku Komu
u Jlanam6epa. MHTErpanbHblil npu3Hak. 3HaKOYepeyIOUIHecs psabl:
npusHak Jlefionumna. CXonuMoCTb TPOU3BONBHBIX PA0B. AOCOMIOTHAS
U yCIOBHAsA CXOAUMOCTh. DYHKIMOHAIBHBIE IOCIE0BATENBHOCTH U
psasl. PaBHOMepHas cxonuMocTh. [lowieHHOEnHTErpupoBaHUE U
muddepennupobanne psigoB. CTeneHHON ps.

KpaTHble nnTerpansl

WnTterpan Pumana na n-mepaom npomexytke. Kputepuu Jlebera u
HapOy unTerpupyeMoctd QyHKIHH. JJomycTHMBIE MHOKECTBA U
uHTerpansl Ha HUX. O0me cBoiicTBa uHTerpana Pumana. Ceenenue
KpaTHOTo UHTErpaia K moBTopHoMy. Teopema Oyounu. [[BoiiHoi
WHTErpaJl: IpUBEIEHNUE K TIOBTOPHOMY, 3aM€Ha NEPEMEHHBIX,
MpHIOKEHUs. TpOHHON MHTETPAI U €r0 BBIYUCIIEHHE. 3aMEHa
MepEeMEHHBIX B TPOIHOM HHTerpane. HecoOcTBEHHBIE HHTErpabI.




Kpuonmneiinbie KpuBonuHeitHbie HHTErpajibl MEPBOTO poAa U UX CBOMCTBA.

HHTErpaIbI KpuBonuneitnsie nuTErpanssl BToporo pojaa. CBoiicTBa HHTErPajIoB
BTOpOro poja. dusnyeckas nutepnperanusi. HezaBucumocts
KpUBOJIMHEHHOr0 UHTErpalia OT MMyTH UHTErpupoBanus. Gopmyna
I'puna.

[ToBepxHOCTHBIE [ToBepxHOCTHBIE HHTErPAJIBI IEPBOTO POAA U UX CBOMCTBA.

UHTETPAIbI [ToBepxHOCTHBIE HHTErPalbl BTOpOro pona. CyliecTBOBaHUE U

BoluncieHue. CoiictBa. dusnueckoe UCTOIKOBaHUE. DOpMYITbI
Crokca u Octporpaackoro-I'aycca.

Teopus nosus

CkansapHsle U BeKTOpHBIe mofis. [loBepxHOCTH ypoBHS. BekTopHbIE
nuaun. Bekropusie TpyOku. I'panuent. [loTok BekTopa uepes
noBepxHocTh. uBeprenuns. Hupkymsanus sekropa. Buxps (poTop).
[TorennmansHoe none. ConeHoupanpHoe nosue. ['apMoHHUYECcKOe ToTIe.

HaunmeHoBaHue Teopernyeckass MeXaHHKa
AUCHHILIMHBI

O0béM TMCUMIUINHBI, 4 3E (144 yaca)

3E/ak.u

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

OO0mas yactb. OCHOBHBIE
MOHATHS MEXAHUKH.

OOBEKTHI H3ydeHHs TEOPETHUECKONH MeXaHUKH. MaTtepuaibHast
Touka. MexaHndeckas cucteMa. HensmensieMas MexaHnueckas
cucrema. AdcomroTHO TBeproe Teno. Cua. MOMEHT CHITHI.
OKBUBAJIEHTHBIE U YPABHOBEIIEHHBIE CUCTEMBI CUJI. AKCHOMEI O
cunax. Crnencrsue. Knaccudukanus cuin. CBoiicTBa BHyTPEHHUX CHIT
HEU3MEHIEMON MeXaHW4YeCKor cucTeMbl. CBSI3U U UX
kiaccupukanus. AKCHOMBI 0 cBA3sIX. OCHOBHBIE THITHI CBSI3EH U MX
peakuuu. [TorsaTue 00 nueambHBIX CBA3SX.

Kunemaruka

Cucremnl orcueTta. KuHemMaTudyeckue 3J1eMEHThI JBUXKCHUA.
OCHOBHEIE 3aga4d KMHEMAaTUKH. Kunemartrka Touku. CiocoObl
3agaHuA IBUKCHHA TOYKH. KpHBOHHHCﬁHLIC KOOpAWHATLI TOYKHU.
OpTOFOHaJ’IBHLIe CHUCTCMbI KOOPpAWHAT. HpI/IMCpLI KpHBOHHHCﬁHLIX
CHUCTCM KOOpJAUHAT. EcrecTBeHHEI cr1oco0 3aJaHuA IBUKCHUA
TOYKH. CKOpOCTB " YCKOPCHHEC TOYKHU. Onpez[eneHI/Ie uX npu
PA3JINYIHBIX crmocobax 3aJaHuA IBYOKCHUSA TOYKH.

Kunemarnka TBEpAOro Tena

Crenens cB0OOIBI TBEpAOro Tena. Onpenenenne mooKeH s
TBeporo tena. Yisl Oinepa. [locTynaTensHoe ABMKEHHE TBEPAOTO
Tena. 3aKOH JBIM)KEHUS. TeopeMbl O TPaeKTOpHUAX, CKOPOCTAX U
YCKOPEHHSX TOYEK Tena. J[BukKeHre TBEpAOro Tena OKoJlo
HEMOJBUKHON TOUYKH M HENOABMXKHOM ocu. KunemaTuueckue
xapaxkTtepucTuku tBepaoro tena. Ilapamerprr Konu-Kneitna. CBsazp
Mex 1y napamerpamu Kamu-Kinelina u yrinamu Oiinepa.

Toukd. Bekrop yrnosoii ckopoctu. OnpeeneHne MrHOBEHHOM
YIJI0BOM CKOPOCTH TBEPAOIO TeNa C OJHOM HEMOIBUKHON TOUKOM.
CxopocTy B ycKopeHHs Touek Tena. KuHematnueckue ypaBHEHUS
Oiinepa. I'eomerpuueckas natepnperanud. [logBuxHbI 1
HEMOABWXHBIN akcoupl. [IBikeHne cBOOOAHOr0 TBEPAOTO TeNa.
Teopema Diinepa 0 MTHOBEHHOM ABM>KEHUH. CKOPOCTH M YCKOPEHHS
Touek Tena. I'eoMerpuueckas HHTepIpeTanys. BUHTOBOe IBHKEHHE.
[I1nockoe nBUXkEHHME TBEPAOTO TeNa. 3aKOH ABMKEeHUS. CKOPOCTH U
YCKOpEHHsI ToYeK Teja MrHOBEHHBIH LIEHTP CKOpOCTell 1
MTHOBEHHBIA LIEHTP yCKOpeHui. [1oaBUKHBIM U HEMOIBUKHBIN
LIEHTPOUIBL.

KBaTepHI/IOHLI. 3aKoH JABWIKCHUS TBEPAOro TCjia OKOJI0 HeHOZ[BI/I)KHOﬁ




Ci10:KHO€ IBHKEHHE TOYKH

OcHOBHAas U OJBUKHAS CUCTEMBI OoTcueTa. OTHOCUTEIBHOE,
MEPEHOCHOE U a0CONIOTHOE IBIKEHHE TOUKU. TeopeMbl CIIOXKCHUS
cKopocTelt u yckopenuit Touku. Y ckopenne Kopuonuca. [IBmxenue
TOYKH OTHOCUTEIBHO CUCTEMBbI KOOPJIMHAT, CBI3aHHOM ¢ 3eMIieil.
OOBsicHeHHE a0eppallMOHHOTO cMeleHns 3831, 3akoH bapa.

CiokHO€e IBHKEeHHEe TBEepAOro
TeJIAa

CrnoxeHHe MoCTyNaTeNnbHbIX IBUKEHUH TBepaoro Tena. CioxeHue
BpAaIlaTeNbHBIX ABMKEHUI BOKPYT MEpECceKaroNXCs, MapaleaIbHbIX
u ckpeuBaronmxcs oceil. [Tapa Bpamennii. Cnoxxenue
MOCTYNATENbHBIX U BpalllaTENbHBIX ABHKEHUH Tena. ClnokeHne
BHHTOBBIX JIBUKCHHH.

Craruka. I'eomeTrpuyeckas
CTaTHKa.

OcHoBHBIE 3a7a4l cTaTHKN. CHCTEMa CXOMSIINXCS CUI. Y CIIOBHSA
paBHOBecHUs cUcTeMBbI cxonsaiuxcs cui. [lapannensasie cubl. LeHTp
napayieabHbIX cul. [lapa cuin. MomenT napsl cuit. Teopemsl 00
SKBUBAJICHTHOCTH nap cuil. CiaoxeHue nap cuil. Y cIoBuUs
paBHoBecus nap cui. [IpousBonbHas cucrema cui. [IpuBenenue
MIPOU3BOJIBHON CUCTEMBI CUJI K TJIABHOMY BEKTOPY U TJIABHOMY
MoMeHTy. HBapuanThl npuBeneHus. JluHaMuueckuil BUHT. Y CIIOBUS
paBHOBECHUS MPOU3BOJIBHOM cUCTeMbI cuil. CucTeMa TBEpbIX Tell.
YcnoBusi paBHOBECHS CUCTEMBI Tell.

AHaJINTHYeCKas CTaTHKA

JlelicTBUTENBHBIE, BO3MOYKHBIE U BUPTYaJIbHBIE IEPEMEIIEHUS TOUKH.
Pabota cunbl Ha IEHCTBUTENEHOM M BUPTYAIbHOM TEpeMEIIEHHUX
TouKH. MneanbHble cBs3u. PaboTa cuibl Ha KOHEYHOM TMEepEMEILCHHH.
[one cun. [orenuuansusie cunbl. Cunosast GyHkuus. [IpuHimn
BO3MOKHBIX IIEpEMEILEHUI ISl CHCTEM, CTECHEHHBIX UI€aTbHBIMU
CBSI3SIMH. Y CIIOBHSI pAaBHOBECHUSI HEM3MEHSEMBIX CUCTEM. Y PaBHEHUS
paBHOBECHSI MEXaHUYECKOI CHCTEMBI B IPSIMOYTOIBHBIX
KoopauHatax. Merox MHOxuTenel Jlarpanxka. O6001meHHbIE
koopauHaTel. O000IIEHHbIE CHITBL. Y paBHEHHUSI pAaBHOBECHS
MeXaHHUYECKOH CHCTEMBI B 0000IIEHHBIX KoopAnHaTax. PaBHOBecue
MEXaHNYECKON CUCTEMBI B MOTEHIIMAIBHOM CHUIIOBOM Moiie. LleHTp
TSKECTU U IIEHTP MacC MEXaHUYECKOH CHCTEMBI.

Junamuka

OCHOBHBIE IIOHATHS U OIPCACIICHUSA TUHAMUKU. I/IHep]_[I/IaJ'ILHLIC
CUCTEMBI OTCUCTA.

JAuHamMuKka TOYKHU

3akonsl HetoToHa. YpaBHEHUS ABMXKCHUSI MaTEpUATIbLHON TOUKH.
[psamas u oOpatHas 3agaun AuHaMUKA. OCHOBHBIC THHAMUYCCKHC
MOKa3aTelu JBUKEHUS MaTepUabHON TOUKU U MEXaHUYECKOM
CHCTEMEBI: KOJIMYECTBO JBIIKCHHUS, MOMCHT KOJIMYECTBA JBUKCHHS,
KHHETUYECKUI MOMEHT, KHHeTH4YecKas 3Heprus. HeceoboaHOE
JBIKEHUE MaTepUaIbHON TOUKU. Y paBHEHUS IBUXKEHUS TOUKU 110
KpHuBOH 1 moBepxHOCcTH. Ceprueckuii MasTHUK. J|BHIKEHHE TOUKH
MO/ JEHCTBUEM LEHTPAIbHON CHIIbL. Y paBHEHHUSI IBUKEHUSL.
®opmyna buns. /[BrkeHue mianeT. 3aKOH BCEMUPHOTO TATOTEHUS
Hetorona. 3amava nqByx Ten. /[BmkeHne HCKYCCTBEHHBIX HEOECHBIX
TEIL.

OTHOCHTEIbHOE IBHKEHHE
TOYKH

I/IHepuHaanaﬁ 1 HCUHCpLUAaJIbHAsA CUCTCMbBI OTCUCTA. ypaBHCHI/ISI
JBHXXCHHA TOYKHU B HeHHCpHHaHLHOfI cucrteme orcuera. Cuibl
HUHCPpUHUU. O6H.[I/IC TCOPEMbl JTMHAMUKH OTHOCUTCIIbHOTI'O JABUKCHUA
Touku. OTKIIOHCHUE nagaromux TSI OT BEPTUKAJIN. MasTHuK qDYKO

JAuHaMH KA TOYKH IepeMeHHOoH
MAaccChl

Touka nepemeHHOI Macchl. YpaBHeHHe Memepckoro. 3agayda
YIPaBIEHUS IBMKEHNEM TOUKH C TOMOILBIO PEAKTUBHBIX CHIL.

JAuHaMmuka MexaHUu4ecKou
CHUCTEMBI

MOoOMEHT MHEpPIIUH TBEPIOTO TENa OTHOCUTENBHO OcH. Pamuyc
uHepun. LlenTpo6ekabie MomeHThl. Teopema [olirenca. Teopema
Kénura. Kunerndeckast sHEpTHs TBEPIOTO TeNa. DIUTHIICOUT
uHepuy. [ maBHbIe ocu nHepuu. OOImKe TeopeMbl JUHAMUKA
MeXaHHUEeCKOH cucTeMbl. TeopeMbl 00 H3MEHEHUH KOIUYEeCTBa
JBUKEHUA U O ABM)KEHUH LIEHTpa Macc. TeopeMa 0 KHHETHYECKOM
MOMEHTE MEXaHNYECKOH cucTeMbl. TeopeMa 0 KHHETHYECKOH
9HEpPruM MeXaHH4yecKol cucteMsl. [lepBble HHTErpabl.




JAuHaMuKka TBepaoro teja

[TocrynarensHOE IBU)KEHHE TBEPIOro Tena. Bpamienue TBepaoro
TeNa BOKPYT HEMOABHKHONW ocH. DU3NYECKUI MasiTHUK. [[BI>KEHUE
TBEPJOro Tejda OKOJIO HEMOABUKHON TOUKH. J(nHamMuueckue
ypaBHeHUs Dinepa. Tsxenoe TBEpAoe TENO ¢ OMHOW HEMOABUKHON
TOuKOl. YpaBHeHHs Diinepa-Ilyaccona. IlepBbie HHTETpabL.
Krnaccudeckue cimyyan MHTErpUPYEMOCTH YPaBHEHHH TUHAMUKH
TBEPOro Tela ¢ OJHON HemoABMXHOU Toukod. Ciydait Ditnepa.
Cryuait Jlarpanxka. Cnydaii C.B. KoBanesckoii. J[Bmxkenue
cBOOOAHOTrO TBepAoro tena. [lnockonapaniensHoe ABUKEHNE
TBEPJOrO TeNa.

HpI/IHIII/IIIbI MEXAaHUKH

[Mpunmun Hanam6Gepa. [TpuHIMI BUPTYaNIbHBIX MEpeMELIeHUI
Hanambepa-Jlarpanxa. [Ipunnun XKypnena. [punnun "aycca.
[Ipunuun crarmonapHoro neictBud ['amunbTona. [punimmn
Octporpanckoro. [IpuHuun ctanroHapHoro aewctsud Jlarpanxa.
[Mpunuun Moneption. [lpuHuun cranoHapHoro aedcTBus Skoou.
OnTHKO-MeXaHWYecKasi aHaJIOTHsl.

YpaBHeHuS ABUKEHUSI
MeXaHUYeCKOH CHCTEeMbI

VYpaBHEHNS OBM)KEHUS MEXaHUYECKOW CHCTEMBI B IPSIMOYTOJIBHBIX
KoopanHatax. Muoxutenu Jlarpanxa. MaTerpan sueprum.
VYpaBHEHHS IBUKEHUS MEXaHUYECKOW CHCTEMBI B 0000IEHHBIX
koopauHatax. O6o6mennsie cunbl. Oynkuus Jlarpamxa.
Huknuueckue koopanHaTel. L{ukinnueckue nHTErpaisl. Y paBHEHUS
Payca. YpaBHeHUS ABIKEHMS MEXaHUUECKONW CUCTEMBI B
KaHoHHWYeckor ¢opme. KaHoHMueckune nepemeHHble. DyHKIUS
I'amuneTona. Ilepsrie uHTErpansl. YpasHenus Anmnend. [IpuHnnn
CTalMoHapHoro nectsud ['amMuinbTOHa M ypaBHeHUs Jlarpanxa
BTOpOro poja. BeiBoa ypaBHeHu# Jlarpanka u3 npuHIuna
Octporpasnckoro. YpaBHeHus Jlarpanska v IpUHLIKI CTAlMOHAPHOTO
neiicreus Jlarpamka. Merox ['ammnberona-Skoou. Teopema SAxobu o
MIEPBBIX HHTETpaslaX YpaBHEHUH TNHAMUKA B KAHOHUYECKUX
nepemeHHbIX. [IpuMenenne merona I'amunpToHa-AKOON ATIs
CTallMOHApHBIX cucTteM. [Ipumenenue merona ['aMmunbrona-Axobu
JUISL CUCTEM € UKIMYECKUMH KoopauHaTamu. [IlpuMenenne metona
I'amunbrona-SAkobu Ui cucTeM ¢ pa3aensaOUIMMUCS TepeMEHHBIMH.
MogenupoBaHue TUHAMUKH MEXaHUYECKUX CHCTEM CO CBSI3SIMH.
Onpenenenne BoipaxkeHui MHOxHTeNel Jlarpanxa. Ctabunuzanys
CBSI3€H NP YMCIICHHOM PELICHUH ypaBHEHUH TUHAMUKH.
HccnenoBanne TMHAMUKA MaTeMaTHYECKOI'0 MasITHUKA.
IuknonganbHbI MasTHUK. DnekTpomexannka. Oynknus Jlarpanxka
3JIEKTPOMEXaHNIeCKOi cuctemMbl. Crila AMnepa 1 MOMEHT CHJIBI
Amnepa. MarHUTHBI MOMEHT POBOAHHKA C TOKOM.

JIBU:KeHMe MeXaHH4YeCKOoi
CHCTEMbI 0KO0JI0 IMOJI0KEHUS
PaBHOBeCUA

Knaccudukanus cuin. [loreHunanbHble, THPOCKOMMYECKHE U
nuccunatuBHele cuiibl. @yHknus Penes. YpaBHeHUs ABHKEHUS
MEXaHUYECKON CHUCTEMBI B CPEJIE C COMPOTHUBICHUEM. Y CIIOBHS
paBHOBecHsA. Y CTONYHMBOCTH MOJIOKEHUS paBHOBecHsL. MccnenoBanue
YCTOMUYNBOCTH MOJIOXKEHHS pABHOBECHS MEXaHUYECKOH CHUCTEMBI
MerogoM Jlarpanka. Teopema Jlarpanka-Jlexen Hupuxie.

Y CTONYMBOCTH MOJIOKEHUST PABHOBECHS] MEXaHMUECKOH CHCTEMBI B
ofHopoHOM none TskecTH. [Ipuanun Toppuyenn.

Y CcToHYNBOCTDL IBIKEHUS

OcCHOBHEIE Onpe/eNeHHs TEOPUN YCTOHUUBOCTH 110 JISImyHOBY.
Teopemsl 00 ycroitunBoct. Meroa ¢ynkuumii JIsmyHoBa.
Y CTONYMBOCTH IMHEHHBIX CUCTEM.




HaumeHnoBanmne TUCIHUILINHDI

TepmoanHamMuKka U craTucTHYecKas pusuka

0O0béM qucouiinnel, 3E/ak.u

4 3E (144 yaca)

Kpatkoe conep:xanue THCHHUILINHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILVINHBI:

OcHOBBI TCPMOANHAMUYECCKOI0 OIIMCAHUSA.
CBs3b CO CTATUCTHYECKHM OIMHCAHHEM.

[Ipenmer u MeTO1 TEPMOJUHAMUKU U
cratuctTuueckoi pusuku. IloHsATHE O MUKPO-
Y MaKpOOIMCAaHUAX (PU3NUECKOTO 0OBEKTa
(®O). TepmoanHAMUYECKUE TAPAMETPBI U UX
KJaccuukaus. Buipl TermoBoro KOHTaKkTa
Mexty @O U BHEIIHUM OKPY)KCHUEM.
CBOMCTBO TPaH3UTUBHOCTH. DPU3NYECKUE
ycioBus Ui TepmocraTa. HyneBoe Hagano
TEPMOIMHAMUKH.

Hepnoe HavYaJ10 TCPpMOAMHAMUKH.

BHyTpeHHss sHEprus, padoTa U KOJIMYECTBO
TEIUIOTHI KaK Mephl ee u3MeHeHnus. OobeM u
JaBJICHHUE, SHTPOIHUS U
temnepaTypa. () (HEeKTUBHOCTD TETIOBBIX
MaIllvH (B TOM YHCJe, C KOHEYHBIM BPEMEHEM
JEUCTBUS) B Pa3IMYHBIX PEXKUMAX U
cyOpexumax.

TepMounHaanecmle MMOTCHUHAJBI U CBA3HU
MEKAY HUMM.

BHyTpenHss sHeprus, cBOOOHAS SHEPTHs,
SHTaANBIUsA, HoTeHIMan ['nooca. /Ipa
IIPEICTaBICHHS TEPMOINHAMUYECKUX
IIOTEHIUAJIOB: SJHEPreTUYECKOE U
sHTponuitHoe. IlpeoOpazoBanus Jlexxanapa u
UX MaTeMaTudeckas 1 pusnuecKkas
UHTEpIpETALHS.

TepmoguHamMu4ecKue ypaBHeHHA
COCTOSIHUSI H TEPMOAMHAMHYECKHE
BOCIIPUMMYHBOCTH.

TepMuueckoe, KaTOpUYECKOE U
0apOoKaJIOPUUECKOE YPABHEHUS COCTOSIHHSL.
JuddepeHunanbHbie CBA3H MEXTY
HUMHU. Y HUBEPCAIbHBIE B3aUMOCBSI3H MEXKY
TEPMOAMHAMUYECKUMH BOCIPUUMYHUBOCTIMU
(TETI0EMKOCTSIMU M C)KUMAEMOCTSIMHU).

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 HYJS).

@da3oBble MmepexoAbl MEPBOr0 M BTOPOro
poaa. IlousiTue o mapaMeTpax NHopsiAka M
KPUTHYEeCKMX HHIeKCaX.

PeanbHbie ra3sl B npubamkennn Ban-uep-
Baansca. Kputnueckas touka. Touka boitns.
IIpaBuno Maxkcseina.llapamerp nopsiaxa npu
nepexoje ras — xxkujakocrts. Ilapamerp nopsiaka
TBepAoro Tena. TpoiiHas Touka.lloTenman
tuna Jlennapnaa — Jlonca u ¢azpr.IIpasuio
¢a3 ['mb6ca st MEHOrOKOMIIOHEHTHBIX DO.

Tepmoagunamuyeckast ycroiunsoctb ©O.
Ipunnunel JelllaTrense — bpayna u
Omnzarepa.

VYcnoBus MEXaHUYECKOHN U TEIUIOBON
ycroiunoctu PO.IIponeccs! penakcauu
nHteHcuBHbIX T/l-mapamerpos.IIponecchr
repeHoca 3KcTeHcuBHbIX T/[-nmapamerpos.

IlonsiTHe 0 HEPABHOBECHOM
(peHOMEHOIOrNYeCKOM TepMOANHAMHKE
(¢popmysmmpoBka OH3arepa).

[ToHsiTHE O TEPMOIMHAMUYECKHX CHIIAX U
noTtokax.[lonsarue 0 KHMHETUYECKHIX
kodpdunmenTax u ux cummeTpun.CBs3b




KMHETUYECKUX K03 pUIIHEeHTOB C
MUKPOCKOTTMUECKUMH XapaKTEPUCTUKAMHU.

CraTncTnyecKkuii WJIM BepOSITHOCTHBIH [ToHsiTHE O CIIOHTAHHBIX (PIYKTyaUAX

XapaKTep TEIJIOBOIo KOHTAKTA.

SKCTEHCUBHBIX 1 HHTEHCUBHBIX
TEPMOIMHAMHUYECKUX
napametpax.06001eHHAas
MaKpOdIProJiyuecKasi THnoTes3a.

Kanonunueckoe pacnpeneineHue

I'u66ca. | CratucTuueckuii HHTErpal (Cymma) u

Cas3b c NPUHLIMIIOM (ycj0BHOr0) | cTaTUcTHUECKUI BeC.CBSI3b CTaTUCTUUYECKOTO
MaKcUMyMa HTponuu. Pu3nyecKuii cMbIcJ | HHTErpana ¢ TepMOAUMHAMUKON. CBS3b

JAONMOJHUTECIbHBIX yC.J'IOBHﬁ.

CTaTUCTUYECKOTO BECA C SHTPOIUEHN
Bonbumana. OuTponus bosbliMana kak
CBSI3YIOILIEE 3BEHO MEXY MaKpo- U
MUKPOONHUCAHUSIMH (TEPMOAUHAMUKON U
(ha30BBIM POCTPAHCTBOM).

MeTtoapl BBIYHMCIEHHSI CTaTHCTHYecKoro | MneanpHblil U ci1abo HeueaabHbIH
HHTerpaJja (cymmal) Ajs KOHKpeTHbIX @O. | kimaccuyeckui ras.MneansHbli ras ¢

BHYTPEHHUMU CTENECHIMU
cB000 161 VIeanbHBIN KBAaHTOBBIN Ta3 B C1a00-
U CHJIBHO BBIPOKJIEHHOM
cocTosiHusAX./[ByXypoBHEBBI kKBaHTOBBIN DO
(CIMHOBBII MapaMarHeTuK) U OTPULIATEIbHbBIE
a0COJIIOTHBIE TEMITIEPATYPHI.

DayKTyanuun " KoppeJasauun B | [loHsATHE O CTAalIMOHAPHOM CIIy4aiiHOM

TepmoanHamuieckom ®O.

nporecce.CirydaiitHble myMsl 1 Gpopmyra
HaiikBucra.

HaumeHnoBanmne TUCIUILINHDI

HNHTerpanbHbie ypaBHEeHUS] U BAPHALIMOHHOE
HCYHCICHHE

0O0béM qucouiinnbl, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

Kparkue cBenenust us
(GYHKIMOHAIBLHOI0 aHAJIN3A

Kpartkoe BBeZieHHE B (DYHKIIMOHAIBHBIN aHAIN3.
I'uns6epToBo mpocTpancTBo. OnpeneneHne rmmboepToBa
npocrpancTBa. CkansgpHoe npousBeaeHue. HepaBeHcTBO
Kommu-bynsikosckoro. CructeMbl OpTOHOPMUPOBAHHBIX
¢bynkuuit. Meton oproronanuzamuu I'pamma-IImuara.
basuc B runs0epoBoM mpocTpancTse. HepaBeHCTBO
beccens. Pasencrso IlapceBans. Teopema @umepa-
Pucca./lenpra-pynkuus dupaka. Onpenenenue.
CoiicTBa nenbTa-hyHkuuu. Pasnoxxenue nenpra-
¢ynkuuu B uaTerpas ®ypre. @opmyssl CoXO1KOro.

BBenenune

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

Ypasaenuss @penrosanma 2 poaa

VYpasHenus Opearoabsma BTOporo poaa. Meron
MOCIIeI0BaTEIbHBIX TpUOImKkeHnit. CaMoCOnpsHKEHHbIE
anpa. TeopeMsl 0 CIIEKTpax CaMOCONPSKEHHBIX lIEp.
Teopema ['mnbOepra-1llMunra. AnbTepHaruBa




@pearonsma. 3anada [lrypma-JInysumns. OyHkius
I'puna. Teopema CrekiioBa

YpaBHeHUs TUIIA CBEPTKH

VYpaBuenus tuna cBépTtku 1o dypoe. [IpeodbpazoBanue
@ypre. YpaBHeHus BosbTreppa Tva CBEPTKHU.
[TpeoOpazoBanwne Jlamaca

HNuTerpanbHbie ypaBHenus 1 pona

VYpaBuenue Abens. Teopema [Tukapa. Onpenenenue
KOPPEKTHOCTH IIOCTAHOBKU MaTEMaTUYECKOM 3a1a4M 110
Anamapy. Meros HanMeHbIIMX KBapaToB. MeTon
peryisipu3anuu TUXoHOBA

9J1eMeHTBI BapUualMOHHOI0
HCYHUCTICHUSA

IIpocrenmas 3aga4a BapualMOHHOIO UCYUCIICHUS.
OcHoBHast leMMa BapHallMOHHOTO HCYHUCIICHUSI.
VYpaBHeHnue Ditsiepa. YacTHble cilyd4an ypaBHEHHUS
Olinepa. @yHKINOHAJ OT HECKOJIBKUX TPACKTOPHIl.
W3onepumerpruueckas 3agada

HaumeHnoBanmne TUCIHUILINHDI

JInHeiiHas aaredpa M aHAJIMTHYECKasi reoMeTpHust

0O0béM qucouiuinnel, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHHUILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

IToysa u JMHelHLIE
NMPOCTPAHCTBA HAJ MOJIEM.

Onpenenenue nons. OCHOBHBIE CBOWCTBA MoJel. XapaKTepuUCTHKA
noneii. Koneunsle n GeckoHevHbIe mofisl. [IpuMeps! monei: momis
paLMOHANBHBIX, NEHCTBUTENBHBIX U KOMILIEKCHBIX uncen. [lone
BBIYETOB 110 MOJYJIIO MPOCTOro yucna. OnpeneneHue IMHEHHOTo
npoctpaHcTBa Haj noneM. DyHaamMeHTanbHbIC CBOMCTBA JIMHEHHBIX
npoctpaHcTB. [IpuMepsl TMHEHHBIX TPOCTPAHCTB: N-MEPHOE
apu(dMeTHIecKoe MPOCTPAHCTBO; MPOCTPAHCTBO MATPHIL,
MPOCTPAHCTBA 3aJJaHHBIX HA HEKOTOPOM MHOXECTBE (DYHKITUI CO
3HAYCHUSMH B IIOJIC.

HoanpocTpancTBa JINHEHHOT0
NPOCTPAHCTBA.

Onpez{eneHI/Ie nmoAnpoCTpaHCTBA JIMHEHHOr 0 IMpOCTpaHCTBA.
HOI{HpOCTpaHCTBO JIMHEHHOr O MMPpOCTPaHCTBA KaK JIMHEHHOE
MMPpOCTPaHCTBO. TpI/IBI/IaHBHBIe noanpoCTpaHCTBA. HpI/IMepBI
moANpPOCTPAHCTB. HepecequI/Ie moAINpoOCTPaHCTB U CyMMa
noANPOCTPAHCTB.

JInHeliHas 3aBHCHMOCTD T
JIMHelHasl He3aBHCHMOCTD
CHCTEM DJIEMEHTOB JIMHEIHHOTr0
NMPOCTPAHCTBA.

ITonsiTHE KOHEUYHOM JIMHEMHON KOMOMHAIIMN DJIEMEHTOB JINHEHHOIO
npocTpaHcTBa. JInHelHas 000109Ka TOJMHOXKECTBA PIIEMEHTOB
JUHEHHOro npocTpancTBa. OnpeaeneHue JMHEUHON 3aBUCUMOCTHU U
HE3aBUCUMOCTH ISl CUCTEM SJIEMEHTOB JIMHEHHOT O MPOCTPAHCTBA.
dyHJaMeHTaIbHbIe CBOMCTBA TUHEHHO 3aBUCUMBIX U JIMHEHHO
HE3aBUCUMBIX CUCTEM BEKTOpPOB. [I0MHOTa CUCTEMBI 3JIEMEHTOB
JIMHEHHOr 0 MPOCTpaHCTBa. TeopeMa 0 COOTHOUICHUH KOTMYECTBA
9JIEMEHTOB B MOJTHOM M TUHEHHO HE3aBUCHMOM CHCTEMAaX JIEMEHTOB
JIMHEHHOT 0 MPOCTPAHCTBA.

Ba3uchbl B TUHEHHBIX
NMPOCTPAHCTBAX.
KoneunomepHsble JTHHeliHbIE
NMPOCTPAHCTBA.

Onpenenenrie 6a3uca JMHEHHOTO pocTpaHcTBa. [Ipumeps! 6a3ucoB
JUTS KOHKPETHBIX JIMHEHHBIX MPOCTPaHCTB. Kpurepuii 6azucHoCTH
CUCTEMBI PJIEMEHTOB JTUHEHHOr0 npocTpancTBa. KoneanomepHoe
TUHEHHOe npocTpancTBo. CyliecTBoBaHue Oa3uca THHEHHOTO
MPOCTpaHCTBA. PaBHOMOIITHOCTH JTFOOBIX 0a3MCOB KOHEYHOMEPHOTO
JIMHEHHOr 0 MPOCTPAHCTBA U KOPPEKTHOCTD OMPEIECICHUS
pa3MepHOCTH JTMHEHHOTOo MpocTpaHcTBa. JlomonHenue 1o 6asuca
MTPOM3BOJIBHOM JIMHEIHO HE3aBUCHUMOM CHCTeMbI. Brinenenue 6asuca
13 TPOU3BOIBHOM MOITHON CUCTEMBI.

IIpsiMble cyMMBI JIMHEHHBIX
MOANPOCTPAHCTB.

CymMMa MoAnpoCTpaHCTB JIMHEIHOTO IPOCTPaHCTBA KaK JIMHEHHAs
obomnouka ux o0beauHeHus. Teopema 0 pa3MEpHOCTH CYMMBI IBYX
nmoxnpocTpaHcTB. [IpsMas cymMmMa KOHEYHOT O YucIia
noxnpocTpaHcTB. Kpurepuii pasnoskeHus JIMHEHHOTO MpOoCTpaHCTBa
B NIPSIMYIO CYMMY CBOMX MOANIPOCTpaHCTB. IIpuMepsl paznoxeHus




KOHKPCTHBIX JIMHEHHBIX MMPOCTPAHCTB B IIPAMYIO CYMMY CBOMX
oANPOCTPAHCTB. Aﬂre6panquKoe AOIMOJHCHUC IMOATIPOCTPAHCTBA
JIMHEHHOr 0 IMPOCTPAaHCTBA.

JInHeiiHbIe onepaTopsl B
JINHEHHBIX MPOCTPAHCTBAX.

Omnpenenenne TMHEHHOTO onepaTtopa. ApupMeTHIecKue AeHCTBUSL
HaJ| IMHEWHBIMU oniepaTopaMH. JINHETHOe MPOCTPaHCTBO JIMHEHHBIX
OIIEpaTOpOB U3 OJHOIO JIMHEHHOr0 IPOCTPAHCTBA B APYTOE.
[Ipumeps! muHeiHBIX onepatopoB. OOpa3 u AAPO TUHEHHOTO
onepatopa. JInHeliHbie MOHOMOP(HU3MBI, STUMOPPUMBI 1
nzomopdusmbl. Komnosuuus muHeiHbIX onepaTopoB. OOpaTHbIHI
omneparop. [IpunoxeHnust k pemeHnto 0OJHOPOIHBIX U HEOJHOPOIHBIX
CHCTeM JHHEHHBIX ypaBHeHUH. Kpurepuii nzomoppHoCTH
KOHEYHOMEPHBIX JTMHEHHBIX MpocTpaHCTB. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHbIE 3HAYEeHUS. [JMaroHaIM3upyeMOCTb TMHEHHBIX
onepaTopoB. CoOCTBEHHBIN 6a3uC AUAaroHATU3UPYEMOT0 JIMHEHHOTO
oreparopa.

IIpocTpancTBa CO CKANSIPHBIM
NMpPou3BeIeHNEM.

EBKIMA0BO 1 5pMHUTOBO CKaIsipHOE Mpou3BeacHue. [IpumMepst
CKaJISIPHOTO MPOU3BEICHHS B KOHKPETHBIX TMHEWHBIX
npocTtpaHcTBax. Hopma, mopoxaéHHas CKaasipHbIM TPOM3BEICHUEM.
HepasencrBo Komm-bynsikosckoro. Teopema ¢on Holimana-
Mopnana. OpToroHansHOCTs. [THHBI H YIIIB BEKTOPOB.
OpToroHanpHOE AONOIHEHHE K TOJIMHOKECTBY JTMHEWHOTO
MpOoCTpaHcTBa. Pa3no)kenue npocTpaHcTBa CO CKaISPHBIM
MIPOU3BEJEHUEM B MIPSIMYIO CYMMY CBOETO MOANPOCTPAHCTBA U €T0
OpPTOTOHAJIBHOI'0 1ONONHEHNA. OPTOHOPMHUPOBAHHBIE CUCTEMBI
BekTopoB. [Iponecc oproronanusanuu ['pama-IlImunara. Kpurepuii
M30MOP(GHOCTH MPOCTPAHCTB CO CKAJISIPHBIM MPOU3BEICHUEM.

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

Omnpenenenrie OUIMHENHOM, TOTYTOpaTHHEHHOMN, KBaIpaTUIHON
($yHKUIUH B 5)PMUTOBOM IpocTpaHcTBe. KaHOHMUYECKUi BUI
KBaJpaTHYHON (YHKIMH U KaHOHWYecKuil Oa3uc. [IpuBenenue
KBaJpaTHYHON PYHKIMH K KAHOHHYECKOMY BUAY METOAOM
Jlarpanxa. IlonoxxurensHo onpenenéHHble KBaipaTHUHbIC
¢ynkunu. MHAeKcs 1 curHaTypa KBaApaTHYHOH QyHKUKU.
Kpurepuit CunbBecTpa 3HaKOONPEAETEHHOCTH KBAPAaTUIHOM
¢ynkuuu. OpToroHaIbHbIE TPE0OPa30BaHUS JTMHEHHOTO
npocTtpaHcTBa. Kpurepuii opTOroHaIbHOCTH JTMHEHHOTO
npeodpa3oBaHus JIMHEHHOTO IPOCTPAHCTBA B TEPMHUHAX 0A3HCOB.
ANTopUTM NpUBENEHNUS KBaIPaTHUYHOH QPYHKIMH K KAHOHHYECKOMY
BHJY OPTOTOHAJIBHBIM IpeoOpa3oBaHUEM.

OCHOBBI BEeKTOPHOI1 aJIredpbl

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

Bekropsl. CkansipHO€, BEKTOPHOE U CMELIIaHHOE
IIPOU3BEICHUE. YIUIbI 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 K1acCU(pHUKAIMI KPUBBIX BTOPOTO MOPSIKA
HOCPEJCTBOM HOA00pa COOTBETCTBYIOLIETO yIila IOBOPOTA.
['pynna opToroHaabHbIX IPeoOpa3o0BaHUI BTOPOTO MOPSIKA U
TpeTbero nopsiaka. OpToroHanbHbIe TPYNIBI U OPTOTOHAJIBHBIE
npeoOpa3oBaHusl.




OproroHanbHble MpeoOpa3zoBaHusl, Hayaa MPOEKTUBHOM
KJIaccu(UKaIMM U UX CBA3b C 3a7ja4aMH Paclio3HaBaHUS
o0pa3os.

Brruucnenue coOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HadeHuil. [IpuBeneHre CMMMETPUYHON KBaJAPaTUIHOMN
(hOpMBI OPTOTOHATHHBIMU TIPEOOPA30BAHUSIMU K
JIMaroHaJIbHOMY BUY.

HaumenoBanue qucuuminabl | MHOCTpaHHBIH A3BIK (JIOMOJHUTEIbHbIE Pa3/ieibl)

00bém nucunmiunbl, 3E/ak.u | 3 3E (108 yacoB)

Kpatkoe conep:xanue THCHHUILINHBI

Ha3Banmue pasgenosn (tem) | KpaTkoe cogep:xxanne pasnenos (TeM) IMCHUIINHBI:
AUCHHUILINHBI

JoxJaa u cooduenue Kak Bunbl noknagoB: miieHapHBIN, CEKIMOHHBIN, CTEHIOBBIN, JOKIA Ha
JKaHPBI YCTHOTO HAYYHOTO 3alIUTe AUCCEPTAMOHHOr0 uccaenopanus. Kommno3uims goknanga u
001IeHus CTPYKTYpa Hay49HOTO JUCKYypca: CIIOCO0bI 0()OpPMIICHHS TEMbI YCTHOTO

BBICKa3bIBaHHS, PA3BUTHE TEMBI, CMEHA TeMbI, O)OPMJIICHHE UTOTOB
BbICKa3bIBaHHA. PeyeBbie MOen 1 Ma0NIOHbI, HCTIONb3yEMbIE B YCTHBIX
JoKnagax: opopMiIeHHE IPUBETCTBHSL, CIOCOOB! (GOPMYITUPOBAHUS
TEMBI, METOJOJIOTHH, LieNel ccaenoBanus. PedeBslie Mogeny, cioyxalye
JUISl TIPUBJICUEHHS] BHUMAHHS CITYLIATENs K OTAENbHBIM YacTsIM
BbICKa3bIBaHHA. PeueBbie 00pasibl, HCHONb3yeMble s
(dhopMynupoBaHUs BEIBOAOB JOKJIaAa. THUIIBI peuu, UCHOJIb3YEMbIE B
YCTHOM BBICKA3bIBAHMHM HA HAYYHYIO TEMATHKY: OIHCAHUE,
MTOBECTBOBAHUE, paccykeHue. JIornka mocTpoeHusl yCTHOrO
BBICKa3bIBaHHA M COUETAHUE PAa3HBIX THIIOB peul. PedeBbie oOpasisl,
WCTIOJIb3yeMBbI€ TSl YTOUHEHHSI (POPMYIUPOBOK, KOPPEKTHPOBAHUS
BBICKa3bIBaHHS, BBEICHHUE TAPATMHTBUCTUYECKUX JIEMEHTOB ((popMy,
WKOHOTpa(h)UIeCKUX CUMBOJIOB U T.11.). CTpyKTypa Hay4HOH
npe3eHTanuu. TpedoBanusa K 0pOPMIICHHIO MTPE3EHTALNH, OTBEYAIOIICH
CTaHJapTaM aKkaJeMHUYecKoro obueHus. Jlekcuueckue Kiuiie,
WCTIOJIb3YyEeMBIE TSl COMMPOBOXKICHUS Mpe3eHTalH. JIeKCHKo-
CHHTAaKCHYECKHE KOHCTPYKIHMH, UCIIOJb3yEMbIE B TEKCTE HAYYHOU

Mpe3eHTAlUH.
Jduckyccusi npeHus KaK Crioco0b! hopMyIHpOBKH Borpoca. Twrbl oTBeTa Ha Borpoc. PedeBbie
JKaHP 00pas3Iibl, KCIIONIb3YEMbIC B TUAJIOTOBBIX KOHCTPYKIHIX. CITOCOOBI

YCTHOTO HAYYHOr0 O0IeHUsl | Tiepefadn 3MOLMOHAIBHON OLIEHKH COOOLIEHUS: pedeBble 00pasLbl IS
BBIPKEHHSI COTTIACHSI MIIM HECOTJIACHsI, 0JJ00peHH/He0J00p eHHS,
YIUBIICHNS, HENOBOJILCTBA H T.II. POJNb HHTOHALIMY U )KecTa B
BBIpQ)KEHHH YMOIIMOHAIBHON OIIEHKH BBICKA3bIBAHUSI.

DKCTPAIMHTBUCTHYECKHTE OKCTPATMHTBUCTUYECKHE IEMEHTHI JIOKJIa/1a U UCIIONIb3YeMbIe CPECTBA
3JIEMEHThI TOKJIaaa BH3yaJIM3allMK: CTSH]I, CIIAl b, IPE3CHTAINS, MYTbTHMEIHITHOS
conpoBoxeHue. CiocoOb! opopMiIeHHsI Mpe3eHTanU. MeToTbI
KOMIIPECCHOHHOTO H3JIOKEHUS MH(POPMAIIMH B MYIbTHMEIUIHHOM
COITPOBOXK/ICHHUH JTOKJIAJIA.

CtpykTypa HAy4YHOH’ TpeboBanus k opopMIIEHHIO TPE3EHTALNH, OTBEYAIOLIEH CTaHAApTaM
Npe3eHTA U aKaJeMHUYecKoro oomenus. JIekcuueckue KIniie, HCTIoIb3yeMble IS
COIIPOBOXKJEHM Mpe3eHTaluH. JIeKCHKO-CUHTaKCHUECKNE KOHCTPYKIUHY,
WCIOJIb3yEMBIE B TEKCTE HAYYHOM Mpe3eHTaINH.




HanmenoBanme Kiaccuueckasi 1 KBAaHTOBasi TeOpUS MOJIsI
AUCHHILINHBI

O0béM TMCUMIUINHBI, 3 3E (108 uacoB)

3E/ak.u

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

IIpocTpaHcTBEHHO-BpPEMEHHbIE
CHMMETPHH U IOJIS

reOMeTpI/IH MPOCTPAHCTBA - BPEMCHU MUHKOBCKOTO. KOOpHI/IHaTBI,
MCTpHKa, 4- CKaJIAPBI, 4-B€KTOpI)I nT.Ao. CaeToBoOi KOHYC, 3JICMCHTBI TCOPpUHN
HOBerHOCTGﬁ. prrma J'IopeHua: OCHOBHBIC ITPEACTABJICHUS, TCHCPATOPLI,
HpeO6pa3OBaHI/IH KOOpJAWHAT U TOJICH.

Mexannka 1 Teopus MOJIf

JlarpamxkeB GpopMai3M 1t KOMIUIEKCHOTO CKaJIsipHOro 1ojisi. CIIOHTaHHOE
Hapywenue cumMmerpuu. Teopema ['onacroyna. SAsnenue Xurrca. Ipeamer
TEOPHUH OIS, CBA3b C MEXAHUKOH CIUIOIIHBIX CPell, HEPBUYHO
KBaHTOBAHHOW MeXaHUKOU. PensTuBrucTCKUE OCHOBBL. JlarpaHikes
(hopManm3M st MACCMBHOT'O BEKTOPHOTr0 nosisl. [IpobieMbl ¢ KanrOpOBKOH.

BapuaunuoHHblil 10AX0 K TeOpUHU
noJist

BapuanuuoHHbI IpUHIMI B TEOPUHU MOJISI. AHAJIOTHS € KJIACCUUECKON
MexaHuKoi. Jlarpamkes (opMau3M U OCHOBHEIC TPEOOBAHUS K
narparkuaHaM. CIMH BEKTOPHOI'O NOJISl B UMITYJILCHOM IPEACTABICHHUH.
YpaBHEHUS TTOJIS 1 KX OCHOBHEIE CBOMCTBA. JlarpamkeB (popMaism B
TEOPHUH AIEKTPOMATHUTHOTO ITOJIsT MaKcBeIa, BO3MOXKHBIC KaTHOPOBKU
moreHnmanoB. Teopema Hérep: dhopMynupoBKka U T0Ka3aTeIbCTBO (00MIast
cxeMa). 3aKOHBI COXPAHCHHUS U OCHOBHBIC COXPAHSIONINECS JUHAMUICCKUE
BEJIMYUHEI (TIEPEYHCICHUE CHMMETPHIA).

Teopus CIUHOPHOIO MOJISI

CrimHopHble ois 1 anredpa -mMaTpu. Y paBHenue Jlupaka u ero
TpaHcdopMannoHHble cBoicTBa. CIIMHOPHBIN «KOHCTPYKTOp». Jlarpamxkes
(hopMann3M s CIMHOPHOTO 1oJIsl. TeH30p MOMEHTA KOJIMYECTBA JBHKCHUS
U CIIMHOBBII MOMEHT CIMHOPHOI'O MOJIS.

Kanun6posounbie noJis

3apsin u BekTop Toka. CoxpaHEHHUE 3apsia U TI00aIbHOe KaTOPOBOYHOE
npeoOpa3oBanue. ['mobanbHas ¥ TOKAIBHAS KATHOPOBOYHAS
WHBApPHUAHTHOCTH B TCOPUH B3aUMOCHCTBYIOMMX moneii. Heabenera
KaTMOpOBOYHASI MHBAPUAHTHOCTE: TJI00ANIbHAS U JIOKAIbHAs. VIMITyThCHOE
npeacTaBiieHue Juisl ckayspHoro nois. [IpencraBneHue u uHTEpIpeTauus
OCHOBHEBIX JHHAMHUYCCKUX WHBapUAHTOB. HeaOeneBrl KamnOpOBOYHBIC OIS
SIara - Mumica.

HaumeHnoBanmne TUCIUILINHLI

OcHoBBI (pu3NKH NMJIA3MBI

0O0béM qucnuiinnel, 3E/ak.u

4 3E (144 yaca)

Kpatkoe conep:xanue THCHHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

OO0mue cBeIeHUS 0 TJIa3Me

Omnpenenenue mia3mbl. KBa3nHeRTpaaIbHOCTD MJ1a3MBbI.
JleGaeBckuii paguyc.

I11a3mMeHHbBIE KOJI€0aHUS

JlenrmiopoBckue konedanus. JucrnepcuoHHOE ypaBHEHUE IS
JICHTMIOPOBCKUX KoneOanuil. 3aTyxanus Jlanaay. JlekpeMeHT
3aTyXaHusl.

Kuaccudukanusi BUI0B NJIa3Mbl

PaspexeHHbIE U TUIOTHBIE, KJIIACCUYECKHUE U KBAHTOBBIE BUBI
mia3M. KBanToBble u cratuctuyeckue Beca. @opmyna Caxa.
Yacrora cronkHoBeHuil. @opmyna Pesepdopna. Jnuna
cBoOoaHOoro npobera. KynoHoBckoe paccestHue 3J1€KTPOHOB
Ha MoHax. PaccesHue 371eKTpPOHOB Ha 3JIEKTPOHAX.

CTOoJIKHOBEHHE YACTHI B IJIa3Me

Paccessaure nonoB Ha nonax. Kymonosckwuii jorapudm. Odmen
TETJIOBOW DHEPTHEH MKy 3apsDKCHHBIMU YaCTHIIAMHU.

DJIeKTPUYECKUI TOK B IJIa3Me

SBnenus nEepcHOCa B I1J1a3Me. 3axon Oma JJIs 11J1a3MBI.
BHCKTpOHpOBOI[HOCTB mra3Mel. CocTosTHIE HETIPCPBIBHOT'O
YCKOPCHHA I 3JICKTPOHOB. BO36y>KI[CHI/IC " paCKa4rMBaHUC
B IIJIa3ME pa3IMYHbIX KOJIEOAHUH U BOJIH.




I1;1a3mMa B BLICOKOYACTOTHOM I10JI€

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

TeHJIOHPOBOIlHOCTb IJ1a3Mbl

Koaddumnuent TermmonpoBoanocTH Maa3Mel. 3akoH Bugemana
®panna a1 1a3Mel. YpaBHeHus Ditnepa. YpaBHEeHUE
OJTHOXKUJIKOCTHOW TMAPOJMHAMUKY TLIIa3MBI.

I'maponmnaMunyeckoe onucaHue
IJIa3MBI

VYpasuenue quddysuii. beccronknoBuTenbHbIM 3ByK. DazoBas u
TEIJIOBasi CKOPOCTb.

3ByK B IL1a3Me

KB a3n4aCTulbI-BOJIHBI.

Kunernueckoe ypaBHeHHe 11
MJ1a3Mbl

DyHKIUS pacupeeneHus, Ga3zoBoe MPOCTPAHCTBO. Y PaBHEHHE
[Tyaccona. JlucnepcroHHOE ypaBHEHHE KoJeOaHWH T1a3Mbl Oe3
MarHuTHOro nosig. OyHKIUS pacnpeieNeHus] pe30HAHCHBIX
yactull. HeycroliunBocth byHeMaHa, aHoMaabHOE
conpotuBieHre. KolneKTUBHBIN METO]T yCKOPEHUS.

HN3nyyeHue miaa3zmbl

Heymnpyroe B3aumoneiictBue yactuil. TopMO3HOE U3TyUCHHUE.
YacToTHBIN CIEKTp U3Ty4eHHUS T1a3Mbl. UTHTEHCHBHOCTH
m3nyuenusi. KomroH-ahpext Ha CBOOOAHBIX BJICKTPOHAX.
KoaddumuenT myanctolt TermmonpoBoIHOCTH.

HeycroiiuuBocTH B IJ1a3me

[IyukoBas HeycToHuuBOCTh. [lapaMeTpuyeckas HEyCTOUUNBOCTb.
MonynsuuoHHasi HEyCTOMYMBOCTD M KOJUIAIC JISHTMIOPOBCKHX
BoyH. JKemoOkoBast HeycToHYMBOCTh. MI' [l HEYCTOMYHBOCTD.
Tupunr-mozsl. [peiigoBas MUKpOHEYCTONYUBOCTb.

JBr:KeHMe 3apsisKeHHBIX YacTHII B
MAarHUTHBIX MOJIAX

Dnextpuueckuil npeid. ['paguentuslitl nperid.
HenTtpobexusiit apeitd. [TonspuzaunoHubiit apeitd.
I'paBuTanmonnslii npeiid. Tok HaMarHUYUBaHUSL.

AnuadaTuyeckue HHBAPUAHTHI
JBHKEHHUS YACTHII B MATHUTHOM
noje

3aKoH CoXpaHeHHUs aauadaTH4ecKoro nHBapuanta. [lepBsiii
agnabaTnyeckuii HBapuaHT. BTopoli aguadaTudeckuit
WHBapHuaHT. Tperuil anuabatuyeckuii ”HBapuaHT. [{BrkeHue
YacTHUILl B paJIMaIlMOHHBIX TOscaX 3eMIIu.

I'uapoamHamMuka mwia3Msel B
MATHUTHOM I10JI€e

VYpaBHeHust Ditnepa. YpaBHeHUE HenpepbIBHOCTU. OO0OIICHHBIN
3akoH Oma. Koadduunent maruutHo Ba3kocTu. I ekt
Xomnna.

PaBHOBecHe m1a3MBI B
MArHUTHOM IOJI€

Wnepuus nna3mel. YpaBHenue aud@y3uu mia3mol B
MarHuTHOM 1oie. TeraonpoBoJHOCTh MJIa3Mbl B MATHUTHOM
nosie. HeycToMuMBOCTH THIIA «3MEN», IIEPETKKNY», «U3TH0a».
O06pazoBaHre MarHUTHON MOBEPXHOCTH.

HaumeHnoBanmne TUCIUILINHLI

JonoJHuTE/IbHBIE [VIaBbI TEOPeTHYeCKON PU3NKH

0O0béM qucouiinnbl, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

OcHOBHBIC IPUHIMIIBI
ONUCAHUSA AU CTIEPCHOHHBIX
sIBJICHM I

[IpuHUIKIT HAMMEHBLIETO AEUCTBUA ISl JIEKTPOMAarHUTHOTO
nosist. MuKpockonuyeckue ypaBHeHus Makcsemia — JlopeHna u
ux

ycpeaHeHue. 3aKOHbI COXPAHEHHUS KaK CJIeICTBUS
BapUaLMOHHOT O

npuHiumna (Teopema Hérep). @usnyeckunii MexaHU3M U3ITy4eHUS
Basunosa — Uepenkosa. [lorepu sHEprUM 3JIEKTPUUECKUM
3apsA10M, pPABHOMEPHO JIBHXKYIIMMCS B OHOPOJIHOM cpene.
OcCHOBHbIE YpaBHEHUS, OMUCHIBAIOIINE ABUKEHHUE TPOBOISIICH
YKUJKOCTH B MArHUTHOM I10JIe. BMOpPO’KEHHOCTh MarHUTHOT'O




moJist B BenecTBo. MarautHas auddysus. Y qapHble BOJIHBI B
MarduTHOHN
ruJipoiiHaMuKke. MarHuTHO-TUAPOANHAMUYECKHE BOJHEI.

CraTucTnuecKkue METO/bI BBIBO,I[ OCIIOYKH ypaBHeHI/Iﬁ Boromo6oBa AT KOPPEIHUOHHBIX

byHKIMI. YpaBHEHHE COCTOSIHUS B (JOpME BUPUAIBHOTO psJia.

Oproaunyeckas rumnoresa. Teopemsl ¢pon Helimana u bupkroda.
CBOMCTBO AProgU4HOCTH. DProAMYHOCTh MUKPOKAHOHUYECKHX
cucteM. Meron A.A. Mapkosa. YpaBHeHus JlanxkeBeHa.

YpaBuenue @okkepa — [1nanka.

HaumeHnoBanmne TUCIHUILINHDI

Cunenyiadboparopus

O0béMm qucouiuinnbl, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

Beenenmne.

Texauka 6€30MaCHOCTH.

Mopgeau 1 MeTOALI
BBIYHCJINTEILHOIO
IKCIEPUMEHTA

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

CucTeMbI 1 METObI
AHAJIUTHYECKHX
BBIYHCJICHUH

Cucrembl ¥ aITOPUTMbI CUMBOJIBLHOM (aHATUTHYECKOH )
MaTemMatuku (CHCcTEeMbl CHMBOJIBHOM MaTeMaTHKU 1

SI3BIKH ITPOTPaMMUPOBaHUS BEICOKOT0 ypoBHs Maple, MatLab

u MathCad, Simulink); MeTtos! pemeHust 00bIKHOBEHHBIX
g depeHnanbHbIX YpaBHEHUN, HHTETPaJIbHBIX YPAaBHEHUH.

HanmeHoBanue QM CHHIIIHHBI

«HcTropus»

O0bém qucumianabl, 3E/ak.4.

3/108

COJAEPXKXAHUE JUCHUITJINMHBI

Paznesnl Tembl
I. TEOPUS u METOJOJIOI'US | Tema 1.1. Mctopus Kak Hayka
UCTOPUYECKOMN HAYKHA
II. PYCh B IEPUO/ Tema 2.1. [lpeBHss Pyco
CPEJHEBEKOBbBSI Tema 2.2. ®eonanbHast pa3apoOIeHHOCT U 6oph0a 3a

HE3aBUCUMOCTD
Tema 2.3. O6pa3oBaHHE PYCCKOTO SIMHOTO TOCYIapCTBa

1. POCCHUS HA TIOPOT'E
HOBOT'O BPEMEHU U B
HOBOE BPEMA

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

Tema 3.2. CmyTta 1 Bpems nepBbix PoMaHOBBIX

Tema 3.3. Iletp I u ero snoxa

Tema 3.4. Onoxa ABOPLIOBBIX IEPEBOPOTOB

Tema 3.5. Poccuiickast umnepus Bo BTopoii nojosune X VIII
BEKa

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

Tema 3.7. Boccranue nexaOpucToB. Dmoxa MpaBiIeHUs
Huxounas 1.

Tema 3.8. Anekcanap Il u snoxa pedopm

Tema 3.9. Poccuiickast umMnepus B 3M0XY IPaBJIE€HUs
Anekcangpa 11

Tema 3.10. OcobenHoCTH pa3BUTHA KanuTaiuiMa B Poccuu
(mocnenuss yerBepTh XIX B.)




HanmeHoBanue QM CHUIIIHHBI

«HcTropus»

O0bém qucumianabl, 3E/ak.4.

3/108

COJAEPXKXAHMUE JUCHUITJINMHBI

Paznennl TeMbl
IV. POCCHSA u CCCP B Tema 4.1. Poccuiickast umnepus B Hauane XX B. Hukomnaii 11
HOBEWIIEE BPEMSI Tema 4.2. Pesomonuu B Poccun

Tema 4.3. Buyrpennss nonutuka Coserckoit Poccun u CCCP
B IIPEIBOCHHBIN IIEPUOL

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

Tema 4.5. IlocneBoennsle roasl. Hauano npasienus
Xpy1uesa.

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

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

Tema 4.9. Pacnag CCCP u co3zganue CHI'

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

P® B nauane XXI 8. B.B. IIyrun.

Tema 4.11. Pons PYIH kak «msirkoit cuiib»y B MO

HaumeHnoBanmne TUCIUILINHDI

MexaHuka

O0béMm qucouiuinnbl, 3E/ak.u

5 3E (180 uacos)

Kpatkoe conep:xanue THCHHUILINHBI

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

AUCHUIIJIMHBI

Beenenue. Ilpeamer ¢puzuxku

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

KunemaTnka MaTepuajbHONH TOYKH CrniocoObl onrcaHus ABHKEHHS. 3aKOH

JBUKEHHUs. JIMHEHHBIE U YIIIOBBIE CKOPOCTH U
yckopenus. Cucrtema MaTepralbHbIX TOUEK.

JAuHaMuKa MaTepHaIbHOH TOYKH IToHsATHS Macchl, UMITYJIbCA U CHIIBL. 3aKOHBI

Pa6ora, 3Heprusi, MOIIHOCTH

HeroToHa. 3aKk0H COXpaHEeHUs! UMITYJIbCA.
Teopema o0 ABMKEHUU LIEeHTpa Macc. [[BrkeHue
T€Jl C IEPEMEHHON MAaCCOH.

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

YIPYTUM U HEYIIPYTUN YAAPHI.

Mexanuka a0COTIOTHO TBEPAOIO TeJia MowmeHT cuitbl. MOMEHT umITynbCa Tena.

MowmenT unepuuu. Teopema [toiirenca. 3akoH
COXpaHEHUSI MOMEHTA UMITylbCa Tena. TeopeMa
Olinepa. I'mpockomnsl. [Ipeneccus rupockona.

Harsxenue Huten u peakuus TBEpABIX OIOP.

JIBU:KeHMeE MO IeiicTBHEM Pa3juyHbIX cuil. | Cuiibl TpeHus. J[BUKeHHUE B BSI3KOU cpelie.

MexaHuKa ynpyrux rej

Bunsr nedopmarmii TBepaoro tena. 3akoH
I'yka. Moayns FOHra. Dueprus ynpyrux
nedopMmaruii.




KoaebdaTeanbHoe ABHKEeHHE

Mexann4deckue BOJHBI

OcCHOBBI CIENMAJIBHOI TEOPUH
OTHOCHTEJBbHOCTH.

Hennepunanbﬂme CHCTEMBI 0TCUYCTA

I[Blfl)l(eﬂlfle B rPABUTALNUOHHOM I10J1€

MexaHHnKa ;KHAKOCTEH U ra3oB

I'apmonnueckue xonedanus. Croxenue
rapMOHUYECKUX KoJieOaHMil. 3aTyxaromniue
Kosie0anus. BeiHyK1eHHbIe KoJeOaHMs.
Pezonanc. [Tapamerpuueckoe Bo30yx1eHHE
kosneGanuii. Konebanue cucrem ¢ qByMs
CTETIEHSIMH CBOOO/IBI.

IIponosibHBIE U IOTIEPEYHBIE BOJIHBI.
VYpaBHenue Oeryiiei BoiHbl. BomHOBOE
ypaBHEHHUE. BOIHBI HA CTPYHE, B CTEPIKHE,
ra3zax. Crosiune BoHbL. BexTop YmoBga.
D¢ dext Jomnepa.

[TpunHUIIEI OTHOCUTENBHOCTH ["anuies u
OlinmreiHa. [locTynar o nocrostHcTBE
ckopoctu cBeta. [IpeobpazoBanus Jlopenna.
dopmyna DUHIITENHA.

Cuunbl naepumu. LlenTpobexHas cuna
nnepuun. @opmyna Kopuomnuca.

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

3akoH Ilackans. OCHOBHOE ypaBHEHUE
ruIpocTaTuku. bapomerpuueckas Gopmya.
3akoH Apxumena. CTaluoHapHOE TeYEHUE
KUJKOCTH. YpaBHeHUE bepHyiu. Bsa3zkocTs
xuakoctu. Gopmyna Ilyasenns. JlamunapHoe
u TypOynenTHoe teuenue. dpdexkr Marnyca.

HaumeHnoBanmne TUCIUILINHLI

3J16KTpI/l‘leCTBO N MAarHeTusm

0O0béM qucouiinnel, 3E/ak.u

4 3E (144 yacoB)

Kpatkoe conep:xanue THCHHILINHBI

HasBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

JIEKTPOCTATHKA

3akoH KynoHna. DnekTpocTaTuueckoe mnosie.
Teopema I'aycca. [loTeHIIMa IIEKTPUUECKOTO
noJis. MeTo 1 n300pakeHni B 3JIEKTPOCTATHKE.

3.J1eKTpnqec1c0e ImoJie B BEIECTBE

[Tonspuzanusa nuanexkrpukos. Teopema ['aycca st
JIUBJIEKTPUKOB. EMKOCTh TPOBOJHUKOB. DHEPIHs
TOYEYHBIX 3aPSAJ0B U 3aPsUKCHHBIX TEIl

DJIeKTPUYECKUH TOK

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

MarnauTHoe moJie

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

DJIEKTPOMATHUTHAS HHAYKIHSA

O/1C camounaykuuu. [IpaBuno Jlenna. 3akoH
@apanesd. IHIyKTUBHOCTH IPOBOJHUKOB.




VYpaBHeHust MakcBeiia. DJIeKTpOMarHuTHbIE
BOJIHBI.

I[Blfl)l(eﬂlfle 3aPAKECHHBIX YaCTHUIl B

IJCKTPOMATHUTHBIX MOJAX

Cuna Jlopenna. [IpefioBoe 1BHKEHNUE YACTHIL.
Omnpenenenue yaenbHOTo 3apsja 3JI€KTPOHa.
OnbITel MUJIIHKEHA.

IlepeMeHHBIN YJIEKTPUYECKHN TOK

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

JIeKTpHYecKHe TOKH B MeTaJl1ax,
NOJIYNPOBOJHUKAX M BAKyyMe

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

DJIeKTPUYECKNH TOK B razax

CaMocCTOATENBHBIE U HECAMOCTOSTEIbHBIE PA3PSIIBL.
ITpo6oii razoBoro mpomexxyrka. 3akoH [lamrena.
Bu bl razoBbIX pa3psaos.

HaumenoBanue ®u3NKa aTOMHOIO S/1pa M 3J1eMEeHTAPHBIX YaCTHI]
AUCHHUILINHBI
O0béM TMCUMIUINHBI, 4 3E (144 yaca)
3E/ak.u

KpaTkoe conep:kanue 1uCHHUILINHBI
Ha3Banmue pa3saenon (Tem) Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:
AUCHHUILINHBI

Crarucruyeckue CBOMCTBA
aTOMHOIO f/Ipa

OcCHOBHBIE XapaKTEPUCTUKH, 3€pPKAIBHBIE AIpa, MarHueCKue
quClla, BUBI SAEp, B3aUMOAECHCTBUS YacTHII B ipe

JHeprus CBSI3U sApa

®opmyia Beinzekepa, yaenbHas 3HEprus CBsI3U U ee
3aBUCHUMOCTb OT aTOMHOT'O YHCJIa, HACBIILIEHUE SACPHBIX CUJI,
nedekt macc, ynakoBOUHbINA K03 duiimeHt, 3neprun
CUMMETPHH U CIIAPUBAHUS, BO3MOYKHBIE PEAKLIUU JJIs1 MaJIbIX
1 OOJIBIIMX aTOMHBIX YHCEll

Pasmepsl aaep

OcHoBHBIE (HOPMYIIBI, XapaKTepHBIE Pa3Mephl U CEUCHUS
A2IEp, PACIIPEICIICHUE DIIEKTPUYECKOr0 3apsiaa B spe,
METO/Ibl OIIPENEIICHUS PAa3MEPOB sJIEP.

Cnun saapa

Bo3MoxHBIE CITUHBI €D, BIUSHUAE CIIMHA A/Ipa Ha
CBEPXTOHKYIO CTPYKTYPY CIEKTPAJIbHBIX JIUHUN, METObI
OIIPENEICHUS CIIMHOB sJI€P, MATHUTHBIA MOMEHT SIpa U €ro
CBSI3b CO CIIMHOM, JIMHUS BOAOPOJa C JUIMHOM BOJIHBI 21 cM B
KOCMMYECKOM M3J1y4CHUHU.

PagnoakTuBHOCTH siiep

Bunb!l paio0akKTUBHOCTH SA€EP, 3aKOHBI PATMOAKTUBHOTO
pacnaja, XapakTepHbIE SHEPIUU PaAMOAKTUBHOTO U3Jy4EHUs

SAnepubie Moaenu

KamnenpHas u o6onouedHass MOAETH sSAep, 00IaCTH
MPUMEHUMOCTH, PU3UYECKHE CIEeICTBUS

Biusinue cnimHa AApa HA
3¢ ekt 3eemana

Bnusiaue cnivHa siapa Ha XapakTepucTuku agdexra 3eemana,
BBIBO/JIBI U3 000JI0YEYHON MOJIEN siipa

YerHOCTH YeTHOCTH s€p, POJIb CIa0bIX B3aUMOICHCTBHI, COXpaHEHUE
YETHOCTHU
MyabTHIO/IBHBbIE B3aumMoencTBre Anep ¢ 3JIEKTPUYECKUM I10JIEM,

IJCKTPUYECCKHEC MOMEHTBI

OIIPEEICHUE MYJIBTUIIOJIBHBIX JIIEKTPUYECKUX MOMEHTOB,
XapaKTEpHBbIE NTapaMEeTPhl, 3aBUCUMOCTH OT 3apsI0BOrO
YHCIIA, BIMSHUE HA CBEPXTOHKYIO CTPYKTYPY
JHEPreTHYECKUX YPOBHEM sapa




HaumeHnoBanue KBanToBas Teopus

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

KpaTkoe conep:kaHue 1uCHHUILINHBI
Ha3Banmue pa3saenos (Tem) Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:
AUCHHUILINHBI

IIpeamer kBaHTOBOM Teopum | [Ipeamer U MECTO KBaHTOBOM MEXAHUKU B CTPYKType
TeopeTnuecko ¢puznku. Kimaccuueckue u KBaHTOBBIE
3aKOHOMEPHOCTU. [[pMHIMI IPUYMHHOCTU B KBAHTOBOM
oOmactu. JlnanekThKa HeMpepbIBHOTO U TUCKPETHOTO B
KBaHTOBOM TEOPHH (KOPILYCKYJIIPHO-BOJHOBBIE CBOMCTBA

MHUKPOOOBEKTOB).
OcCHOBHBIE 110JI0KEeHHSA AHanorust MexJ1y KJIacCU4eCKOW MEXaHUKOM U ONTHUKOM.
KBAHTOBOM TEOPUH Bonnossle nmaketsl. ['pynmoBas u ¢a3oBast CKOPOCTH.

[Tocrostnnas Ilnanka. Ypasuenue Illpenunrepa (oOmuit u
CTallMOHAPHBIN ciaydan). IHTeppeTays BOJTHOBON (YHKIIUU
U cocTosiHUS pu3nueckux cucreM. [Ipocreiime onHoMepHbIE
3a1auu. JIMHENHBIN OCHUIUIATOP C TOYKH 3PEHUS YPaBHEHUS
penunrepa. Jluneitabie onepatopbl. CoOCTBEHHbIE (PYHKIHH
orneparopa ['aMHIIbTOHA ¥ UX OPTOrOHANBHOCTh. OO0Iast Teopus
JTUHEWHBIX onepaTtopoB. COOCTBEHHbIE 3HAYCHUS U
cOOCTBEHHBIE (DYHKLIUU S)PMHUTOBBIX OTepaTopoB. Oneparopsl
MaTepUAIbHOU TOUKH (KOOpAMHATA, UMITYJIbC, MOMEHT
uMmiynsca). KBazuknaccuueckoe mpubimkenue. Meron
Benrtuens—Kpamepca—bpunntosna. KBanroBanue no bopy—

3ommMepdenbay.
CooTHollIeHHE CooTHollleHHE HeolpeaeaeHHOoCTel. Pa3nnyuHbie myTH BbIBOAA
HeolnpeIeJeHHOCTeH U COOTHOILIEHUSI HEONIPEIETEHHOCTEN ISl KOOPAUHATBI U
3aja4a 00 aTome BOJAOpoOAa UMITYJbCa, JUIS BpeMeHH U dHeprun. OObeKTUBHBINA XapakTep

OTPaHUYEHUH, HAKIIAbIBAEMbIX COOTHOIIIEHUEM
HEOTPEICIICHHOCTH, U MX UHTEpPIIpETaus B (pU3uKe.
Hcnonb3oBaHne COOTHOLIEHUS HEOTIPEIETEHHOCTEN IS
KaueCTBEHHBIX OLICHOK B KBAHTOBOU Te€opuu. MaTpuuHoe
MpEJCTaBICHUE ONEepaToOpoB. Anredpa MaTpULl. DPMHUTOBBI
MaTpHIbl. 3a7a491 O COOCTBEHHBIX 3HAUCHUSIX. Y HUTAPHBIC
MaTpHIlbl ¥ mpeoOpazoBanus. HalGmronaembie BETUIHHBI U
MAaTpPUYHOE MPEJCTABICHUE COOTBETCTBYIOIIUX OTIEPATOPOB.
MomenT umnynsca. [lepecTaHOBOYHBIE COOTHOLLIEHUS ISt
KOMITOHEHT MOMeHTa. COOCTBEHHbBIC 3HAUCHHSI MOMEHTA U
coOctBeHHbIe (yHKIUU. CBSA3b MEXy OpOUTATBHBIM U
MAarHUTHBIM KBaHTOBBIMU YUCIAMU. DJIEKTPOH B LICHTPATILHOM
noste. Chepuueckue Gynkiuu. OOmui ciryyail IIEHTPaTbHBIX
CiI. ATOM BOJIOpOJIa M KiIacCU(UKAIUs YPOBHEH.

KBaHTOBasi THHAMHKA 3aBUCUMOCTD HAOIIOJAEMBIX BEIMYMH OT BPEMEHH.
[IpenuHrepOoBCKOE U TeU3eHOEPTrOBCKOE MPEACTABICHUS.
KBanToBsie ckoOku Ilyaccona. KBantoBble ypaBHEHUS
MamunbpTOHA. 3aKOHBI COXPAHEHUS U COXPAHSIOLIUECS
BenuuuHEL. [IpeoOpa3oBanus cumMeTprn. KBaHTOBEIH acmiekT
Teopembl Hetep. 3aKoHbI COXpaHEHUH SHEPTHH, UMITYJIbCA,
MOMEHTA, YSTHOCTH




Teopus Bo3MyILIeHHH

CranuoHnapHas TeopHs BO3MyIIeHUH. JIMHENHBIN ocIMILIATOp,
BO3MYIIICHHBIN MOCTOSIHHOH cuioil. D dekT 3eemana 6e3 yuera
cnnHa. Merton Putna u Nanepkuna. Pemenne 3agaun 06
ocumusitope 1o meroxy Putna. Ciryuail BEIpOXKIAEHUS.

D¢ ¢ext Ulrapka ans Bogopoaa. Hecranmonapuas Teopust
Bo3MylleHu. KBaHTOBBIE Iepexonbl. BopHOBCKOE
npuOIIMKEeHHE U 3a/1auu 0 paccesiHuu. Mcmyckanue u
noryolenHue paauanuu. Meron ko3¢ duimentoB DifHITeHA.
ITpaBuna oTOopa 1 cBOICTBa COOCTBEHHBIX (DYHKITHIA.

CnuH ¥ Teopusi MHOTHX
YacTHI

Teopus cnuna [laynu. Martpuns! [Taynu. CiuH 1 MarHUTHBIN
MOMEHT. DJIEKTPOH B LEHTPAJIBLHOM I10JI€ (CIIMHOBBIE
HEPEISATUBUCTCKUE TIOTPABKU U PENIITUBUCTCKUE OECCITMHOBBIC
nonpasku). HopmaneHbIi 1 aHOMaIbHBIH 3¢ ekt 3eeMaHa.
CrnosxeHne BEKTOpOB MOMEHTa. BekTopHast MoieIb aToMa.
[Tepuonnueckas cucreMa 3neMeHTOB Meneneesa. ToHkast
CTPYKTYypa CIEKTPaJIbHBIX JIUHUNA. ATOMHBIE MYJIbTHUIIETHI.
Cucrema ToxzaectBeHHbIX yacTull. [Tpunnun [aymnu.
Craructuku boasnmana, ctatuctuka bo3e — DiHIITEHHA U
craructuka @epmu — upaka. Cratuctuueckue Beca. 3agada
MHOI'MX T€Jl B KBAHTOBOM MeXaHuKe. Teopus atoma reiaus.
Oprorenuii u naparenuii. Monekyna Bogopoaa. OpToBo1opoa
Y 1IapaBOJOPOJI. DKCIIEPUMEHTAILHOE NTOATBEPKACHNE
npuHimna [laynu

OCHOBBI KBAaHTOBOH TeOPpUH
paccesiHus

OcHoBbl Teopuu cTonKHOBeHUH. Da30BbIi aHanu3. PaccesHue
TBEPIOH chepoil, KyTOHOBCKUM TOJIEM, SIBJICHUE TCHH.
Marpuna paccesnus. [lapnuansHoe pas3iioKeHUE MaTPULIbI
paccesiHus. bopHOBCKUM psia.

OCHOBBI PeJIITHBHCTCKOM
KBAHTOBOM TEOPUH

PensruBuctckuii anekrpon Jupaka. Teopust cBoOOJHOTO
anekTpoHa Jupaka. Marpuue! /[upaka u ux CBOMCTBa.
I'amunsroHnan. HeonpeneneHHOCTh 3HaKa SHEPTUU U
HCTOJIKOBAHUE OTPHULIATEIbHBIX YpOBHEN s3HEpruu. CrivH
AJIEKTpOHA. DJIEKTPOH Jlupaka B 31I€KTPOMarHUTHOM I10J1€
(o6mmas Teopust). Teopust aroma BOJOpO/ia B IOCTIENOBATEIBHON
PENATUBUCTCKOM (popme. 3aKOH MpeoOpazoBaHUs JUPAKOBCKUX
CIIMHOPOB U KOHCTPYMPOBAHUE TEH30POB U3 CIIMHOPHBIX
BOJIHOBBIX (DYHKIMH U MaTpul Jupaka.

OcHoBHbBIE NpeCcTaBJICHUS
KBAHTOBOM TEOPUH MOJIA U
¢usuku yacTuu

PacnpocTpaneHnne KBaHTOBOM MEXaHUKH Ha Cllydal
IIEPEMEHHOT0 YHciIa YacTull (BTOpUUHOE KBaHTOBaHue). [lone
KaK COBOKYITHOCTb OCIHIUIATOPOB. O6001IeHNe KaHOHUYECKUX
MEPECTAHOBOYHBIX COOTHOIIEHUH Ha ClIydail 1mojs. YacTuiesl
Kak Bo30yxieHus 1oist. OCHOBHBIE MOHATHS 00 AIIEeMEHTapHBIX
YacTHUIlaX, TAOIUI[A SIIEMEHTAPHBIX YaCTUIl. 3aKOHBI
COXpaHEHUs1 B MUKpOMUpE. bapHOHHBIN U JIENITOHHBIN 3apsibl.
Knaccugukarus 37eMeHTapHbIX YaCTHIL: TPUOIMKECHHBIC
CUMMETPHHU U MPUOIMKEHHbBIE 3aKOHBI COXPAaHEHHS
(M30TONMYECKUM CIIMH U CTPaHHOCTb, G -4ETHOCTh, YHUTAPHBII
CIIUH).

OcHoBBI pu3NKH
3J1eMEeHTAPHBIX YACTHI

Hepapxust B3aMMOAEHCTBUI 3JIEMEHTAPHBIX YaCTHULL: CUJIBHBIE,
AIIEKTPOMArHUTHBIE U CI1a0ble B3aUMOJICHCTBUS, UX
ocobeHHocTH. COCTaBHbBIE MOJICNN AJIEMEHTAPHBIX YaCTHII
(BocbMepUYHBIHN MyTh, KBapKu). KBaHTOBast XpoMoIMHAMUKa
(TII00HBI KaK IEPEHOCUYUKH B3auMozencTsyst). [Ipuniun
KaTMOpPOBOYHOM CUMMETPUHU. DIEKTPOCIadas TEOPHsL.
PensTuBucTCcKOE oOnMcaHue 3IEMEHTAPHBIX YACTHI]: OCHOBHBIE




THUIIBI TT0JIEN (CKAJISIPHOE, BEKTOPHOE, CIMHOPHOE) U ypaBHEHUS
1t HuX. CBA3b CIIMHA CO CTaTUCTUKOM. OCHOBHLBIE
JUCKPETHbIE CHMMETPHUM: OTPayKEHUS IIPOCTPAHCTBA U
BpeMEHH, 3apaoBoe conpsbkenue. CPT-teopema.
KocMuueckue s1yun, ux coctaB U cnekrp. Teopun
MHO>KECTBEHHOTO 00pa30BaHuUs JIEMEHTAPHBIX YACTHII.
Kackannbie npouecchl. Teopun Npoucxoxk1eHus: KOCMUYECKHX
JIy4en.

HanmeHnoBanue IUCHUIIINHBI Du3nYeCKN NPAKTUKYM 10 MEXaHUKeE

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

Kpatkoe conep:xaHue THCHHILINHBI

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

OCHOBBI (PU3UYECKOTO IKCIIEPUMEHTA. N3yuenne MeTo10B 06pabOTKM pe3ylbTaToOB.

KunemaTtuka u nuHamuka nocrynatenbHoro | MccienoBanue 3akOHOB JBMKEHUS HA MAITUHE
JIIBIDKCHUSL. ATByna.

BpamarensHoe qBUXKEHHE. Omnpenenenre MOMEHTOB WHEpIMK Tei. V3ydeHue
JNBHKEHUs MasiTHHMKAa Makcsemuia. M3yuenue
BpaliaTeabHoro aBrkeHus (MasTHUK O0epOeka).

3aKOHBI COXPAHEHUSI. N3mepenune CKOpOCTH Telna METOJIOM KPYTHILHOTO
OAJUTMCTUYECKOTO MASITHUKA.

Mexanunueckue KojaeOaHus. N3yyeHne MaTeMaTu4ecKoro MasiTHUKa U
¢usnueckoro mastHuka. OnpeneneHue
YCKOPEHMS CUJIBI TSKECTU C UX IIOMOILBIO.
N3yuyenue sBIICeHHS pEe30HAHCA C IOMOILBIO
MasaTHUKa [loss.

Mexanuka ynpyrux tei. BoaHsl. N3mepenne ko3 puimenTa )xecTKOCTU NPy KUHbBI
npu ee ynpyroi nepopmannu. Mccnenosanue
KoJIeOaHUH CTPYHBI.

IM'uppoaunamuka. Ornpenenenue BI3KOCTH KUJIKOCTH [0 METOTY
Croxca.
HaumeHoBaHue 1M CUUIIMHBI Du3rYeCKH NPAKTUKYM 10 MOJICKYJISIPHOM (PU3HKe
00bém qucunminnbl, 3E/ak.u 5 3E (180 uacoB)
Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem) Kpatkoe conep:xanue pa3iesnoB (TeM) TUCHUNIMHBI:

AUCHHILINHBI

Beenenue. Texnuka 6€30TIaCHOCTH.

IM'uppoaunamuka. Ornpenenenre KHUHEMAaTUYECKON BSI3KOCTU KA PHBIM
METOJOM.

Kunernueckast Teopust uaeanbHbIX O3HaKOMJIEHHE CO CTATUCTUYECKUMH 3aKOHOMEPHOCTSIMU

ras3os. Ha MEXAHUYECKOU MOJEIIH.

IIepBoe Ha4yaJI0 TEPMOAUHAMUKHU. Onpenenenne MOJISIPHONM ra30BOH MOCTOSIHHOM METOI0M
oTkayku. OrnpeesieHne OTHOIIEHUS YISIbHBIX
TEIJIOEMKOCTEH Ta30B METOI0OM aInabaTHIeCKOTO
pacmupenusi. OnpeneneHue CKOpOCTH 3ByKa B razax u
OTHOILEHUS YAECTbHBIX TEINIOEMKOCTEW METOJOM CTOSTUEH




BOJIHBI.

Bropoe Hauano TepMOAMHAMUKH.

HccenenoBanue U3MEHEHUS SHTPOIIUU B U30JIMPOBAHHOM
CUCTEME.

SIBnenus nepeHoca B rasax.

Omnpenenenne koG UIUEHTA TEIIIOMPOBOTHOCTH
Bo3ayxa. Onpenenenue ko3 HuImenTa BHyTpeHHETo
TPEHUS T'a3a KAWUIIPHBIM BUCKO3UMETPOM.

CBolicTBa TBEPBIX TEIL.

OHpe,Z[eJICHI/IC TCIINIOCMKOCTHU METOAOM OXJIAXKACHHA.

IIoBEpXHOCTHOE HATSKEHUE.

Ornpezenenre MOBEPXHOCTHOTO HATSKEHUS KUIKOCTH 110
METOYy MAaKCUMAJIbHOTO JTaBJICHUS B ITY3bIPBKE.
Ornpezenenre MOBEpPXHOCTHOTO HATSKEHUS KUIKOCTH 110
METO 1y MOJHATHS B KaWJLUISIPHOH TpyOKe.

HaumeHnoBanmne TUCIHUILINHDI

Du3uyecKHil MPAKTUKYM 110 JIEKTPHYECTBY U
MArHeTU3My

O0béMm qucouiminnbl, 3E/ak.u

5 3E (180 uacoB)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)

Kparkoe conep:kanue pasaesioB (Tem)

JTUCIHHUIIINHBI JMUCIHHUIJINHDI:
Bsenenue. Texuuka 0€30MaCHOCTH.
DNEeKTpOCTaTHKA. DKCHEPUMEHTAITBHOE U3yUEHUE ANEKTPOHHBIX MOJIEH

C IIOMOIIIBIO 30HAA. OHpCZ[CJICHI/IC CMKOCTH
KOHACHCATOPAa OaNTMCTUYCCKUM METOJ0M.

TlocTOSHHBIN TOK.

["asibBaHOMETD B Ka4eCTBE aMIlepMerpa u
BOJIbTMETpa. M3MepeHue conpoTUBIECHUN IPU
omMo1nu Mocra. M3ydyenue npuHnuna
WIEKTPUYECKUX KOMIICHCALIMOHHBIX U3MEPEHUM.

Maruerusm.

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

DNEKTPOMAarHUTHBIE KOJICOAHMUS.

N3yueHne pe3oHaHca HAMPSDKEHUH U TOKOB B
K0JIe0aTeIbHOM KOHTYpE.

Tox B pa3nu4HBIX Cpelax u
MIOJIYIIPOBOJHUKAX.

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

V3yueHre MarHUTHBIX CBOMCTB (heppOMAarHeTHKOB.

HaumeHnoBanmne TUCIUILINHLI

PDu3nyecKHil NPAKTUKYM 110 ONTHKE

O0béM qucouiminnbl, 3E/ak.u

4 3E (144 yaca)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHHUILVINHBI:

Bsenenue.

Texuuka 0€30MaCHOCTH.

['eomerpuueckas onruka.

Omnpenenenne (OKYCHOTO PacCTOSHUS TOHKHX JIMH3.
Ornpenenenre yBeIMYeHUS] MUKPOCKOIIA.

B3auMoeiicTBre 311€KTPOMAarHUTHBIX
BOJIH C BELIECTBOM.

Omnpenenenne nokasareis NPETOMIEHHS U JUCTIEPCUHT
IIPU3MBL.

WuTepdepeniys ceera.

Omnpenenenne paauyca KpUBU3HBI JTMH3BI C IOMOIIBIO
kozen HetotoHa. OnpeneneHue 1IMHBI CBETOBOM




BOJIHBI C TIOMOIIBIO OUTIprU3Mbl DpeHens.

Hudpaxius ceera.

N3yuenne qudpakiimoOHHOMN PEIIETKH U OTIpeIeIeHNE
JUIMH CBETOBBIX BOJIH C €€ IIOMOILIBIO.

ITonspuzanus ceera.

KauectBenHoe uccienoBanue noysipu30BaHHOTO
ceera. OmpeneneHue caxapa B pacTBOpe
CaXxapuMETPOM.

KBanrToBag ontuka.

Nzydenue BHemHero Gotorddekra. M3mepenne
BBICOKHUX TEMIIEPATYP C TIOMOIIBIO ONMTHYECKOTO
MUpPOMeETpA.

HaunMeHoBaHHe JTUCHUILIMHBI | XHUMHSA

00bém nucunmiunbl, 3E/ak.u | 3 3E (108 yacoB)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3Banue pa3nenoB
(TeM) IMCUMTJIMHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCOUIIAHBI:

BBenenne

XUMHS KaK CUCTEMa 3HAHUM O BEILIECTBAX U UX MPEBPALLICHUAX.
B3anmocBs3p xumun 1 GU3NKUA. AKTyajabHbIE TIPOOIEMBI
COBPEMEHHOM XuMuu. OCHOBHBIE LIEJH, 3314l U METO/Ibl XUMUH.
CopepxaHue U enu Kypca «XUMU.

OcCHOBHbBIC MOHATHA U
3aKOHBI XUMHUH

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

3aKOH COXpaHEHHUs MAaCChl U PHEPTUU MTPU XUMHUECKHUX PEaKIUsX.
3aKOH MOCTOSIHCTBA COCTaBa XMMHUECKUX COECAUHEHUN
(6epTomHIBI U JATBTOHUIBI). 3aKOH YKBUBAJICHTOB. 3aKOH
KpaTHBIX OTHOIIEHUH. OCHOBHBIE ra30BbI€ 3aKOHBI. 3aKOH
ABorazapo. O6bpem Moutst raza. Monb BemectBa. Yucno ABoraapo.

CTtpoeHue aTOMOB.
Iepuoguveckuii 3aK0H
JI.LA. MennesieeBa u
Ilepuoauyeckas cucrema
3JIEMEHTOB

Tema 1. PazButue npencrabiieHnii 0 CTPOEHUN aTOMOB. 3HaU€HUE
M3YUYEHHsI CTPOSHUS aToMa sl XUMHUH U ¢u3uku. KBaHTOBO-
MEXaHU4eCKas MOJIEIb CTPOEHUs aTOMOB. BostHOBast ipupoaa
EKTPOHA. XapaKTEPUCTUKA SJHEPIreTUYECKOTO COCTOSIHUSA
JIEKTPOHA CUCTEMOU KBAaHTOBBIX YUCENL. MHOIO3JIEKTPOHHBIE
aToMbl. COCTOSIHUE JIEKTPOHOB B MHOTOJIEKTPOHHBIX aTOMaXx.
Pacnipenenenue 351€KTpOHOB 110 S3HEPreTUYECKUM YPOBHIM U
noaypoBHAM. [Tpunumne! 3anonsenus AO anektponamu. [IpuHimn
HauMmeHbliel sHeprun. [Ipasuna B.M. Kneukosckoro. [Tpunnmn
3anpera [Taynu.

Tema 2. CoBpemennas popmynupoka I[leproauueckoro 3akoHa.
Ilepnoarueckuil 3aKOH KaK OJUH U3 OCHOBHBIX 3aKOHOB IIPUPOIBI.
[lepuoanyeckas cucrema Kak ¢popma Boipaxkenus [lepuoauaeckoro
3akoHa. Knaccudukarus snemenToB. [lepruoAM4HOCT N3MEHEHHS
CBOMCTB XapaKTEPHBIX COCIUHEHUN DJIEMEHTOB.

XumMu4eckas cBA3L U
CTPOCHHUE MOJIEKY.JI

Xumuueckas cBsA3b U €€ npupoa. OCHOBHBIE XapaKTEPUCTUKU
XMUMHMUYECKOH CBS3U: JUIMHA, SHEPTUS (IPOYHOCTH) CBSI3H,
BaJICHTHBIE YTJIbI, HOJSIPHOCTh. MeXxaHu3Mbl 00pa3oBaHus
KoBasieHTHbIX XuMuueckux cBsizer (KXC). Monnas cBs3b Kak
IIpeeNbHBIN CiTydail OJIIPHOM KOBAJIEHTHOM CBsA3U. CTENEHb
MOHHOCTH CBSI3U. MEXMONIEKYIISIpHOE B3aUMOAECHCTBHE. DHEPIUs
MEXMOJIEKYJIIPHOTO B3auMoieicTBUs. DaKkTOphl, BIUSIOMINE HA
SHEPIHUI0 MEXMOJIEKYJISIPHOTO B3aUMOACHCTBUSL.




OCHOBBI XUMHYECKOM
TEPMOAMHAMUKY H
XHMHU4YeCKOe paBHOBeCHE

Tema 1. IlepBblil 3ak0H TepMOIMHAMUKU. BHYTpeHHS 3HEPTUs U €€
M3MEHEHHE P XUMUYECKUX U (a30BbIX MpeBpaleHusx. Termiora
U paboTa. DHTANBNUS. DK30- U SHAOTEPMUYECKUE PEaKIIH.
TepMmoxuMuueckue ypaBHeHHs. 3akoH I'ecca M TEpPMOXUMHUYECKHE
pacyeTsl, OCHOBAHHBIE HA OTOM 3aKOHE.

Bropoii 3ak0H TeEpMOAMHAMUKH. DHTPOIHS. Y PaBHEHHUE COCTOSHUS
(paBHOBecus1). Dueprust ' m66ca. Crannapraas sueprus ' uooca
o0pa3oBaHusl XUMHUECKOTO coequHeHus. Kpurepun
CaMOITPOU3BOJIBHOTO MPOTEKAHMS IPOLIECCOB.

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
pacTBOPHL.

Tema 2. Oco6eHHOCTH PACTBOPOB IEKTPOJIUTOB.
DnexTpoauTHueckas quccouuanus. Teopus a1eKTpOIUTUYECKON
mucconranuu Appenuyca. Kuciaotel, ocHoBaHus, aMmoTepHbIe
TUAPOKCUABI U COJIM C TOUKH 3PEHUS DIEKTPOIUTHUECKOMN
muccorranuu. CUiIbHBIC U C1a0ble JIEKTPOJIUTHL. PacTBOpHI c1adbix
aneKkTpouToB. CTeneHb MUCConManuu (MIOHU3AINN) CIIa00To
NIeKTposInTa. VIOHHBIE peakiiuy ¥ MIOHHBIE YPAaBHEHUSI XUMHUECKUX
peaKuui.

Tema 3. I'maposin3 cosiel Kak 4acTHBIN Cilydall KHCIOTHO-
OCHOBHOTO paBHOBecus. Paznuunble ciaydyaun rugponnsa. CTeneHb
IUAPOJIN3a. 3aBUCUMOCTh CTETIEHU THPOJIN3a OT KOHIIEHTPALUHU U
teMneparypsl. IlonaBnenne (yMeHbIIEHNE) THAPOIN3A.

OKucInTENLHO-
BOCCTAHOBHUTEJIbHBIE T
JIEKTPOXHUMHYECKHUE
npouecchl

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIEC peakliny. CTeeHb OKUCICHUSI.
Oxucmurenu. BoccranoBurenu. OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUU U UX TUIbl. COCTaBICHUE YPaBHEHUI
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX peakuuii. Meron
AIIEKTPOHHOTO OaslaHca. DIEKTPOTHbBIE TIOTECHITUAIIBI.
DNEKTPOXUMHUUYECKHUE CBOMCTBA pacTBOPOB. J{BOIHOM
AIEKTPUYECKUI CIIOW, SJIEKTPO/IbI, TAJIbBAHUYECKUE SYCHKHU.

XuMud 3JIeMEeHTOB

Tewma 1. Bonopon. Bona. Ilepokcun Bogopoaa.

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

Tema 3. d-nieMeHTHI.

HauMeHoBaHHNe JUCHHUIIINHBI BeruncaureabHas Gpu3nka

O0bém qucunminnbl, 3E/ak.u 4 3E (144 yaca)

Kpatkoe conep:xanue THCHUILUINHBI

Ha3zBanmue pa3aesioB (Tem)

Kparkoe conep:kanue pa3aesioB (Tem)

JAUCHHUININHBI JAUCHUINIINHBIL:
BeruncaunreasHas puznka [Ipeamer BeruMCIUTENBHON QU3NKHA. YHUCTCHHBINH
9KCIIEPUMEHT.

Mexannueckoe IBUKEHHE

KOMHBIOTepHOG MOACIUPOBAHNUC B (1)1/131/11(6: YHCIICHHBIN
OKCIICPUMCHT B 3aJla4aX MCXaHUKU

3JIeKTp0I[I/IHaMI/I'-IeCKI/Ie 3aJavumn KOMHBIOTepHOG MOACIUPOBAHNUC B (1)1/131/11(6: YHCIICHHBIN

OKCIICPUMCHT B 3aJla4aXx 3JICKTPUUICCTBA




Tunosble 321241 BbIYHCIUTEILHOMI
$puzukn

TunoBsle 3a1a41 ¥ IPUEMBI BBIYUCIUTEIEHON (PU3UKH
(IBM>KEeHME B LIEHTPAJIbHOM I10JI€, aHTAPMOHUYECKHE
KonebaHus, pazoBble MOPTPETHI, BU3yalu3alys Honei
CHCTEMBI DJICKTPHYECKUX 3apsI0B).

MM

HpeHCTaBHeHI/Ie O METOoaax MOHCKYHHpHOI;'I JUHaMUKU.

HaumeHnoBanmne TUCIHUILINHDI

YuciaeHHBbIE METOABI M MATEMAaTHYECKOE
MOJICJIUPOBAHUC

O0béM qucouiuinnbl, 3E/ak.u

6 3E (216 yacoB)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

MareMaTu4ecKkoe MOAeJTUPOBaHKE.
OCHOBBI IPOrPAMMHUPOBAHUS HA
s3bike Fortran

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

YuciieHHBbIe METOAbI PeLlIeHUs
ajre0pan4ecKux ypaBHeHUH M 3a1a4
JINHEHOH aire0pbl, HHTEPNOJISILHUS
U ANNPOKCUMALIUS.

YucneHHbIe METObI HETMHEHHBIX alreOpanyecKux
ypaBHEHUN. UHUCIEHHBIE METO/IbI PELIEHUS CUCTEM
anreOpandyeckux ypaBHeHui. Onepanuu ¢ MaTpUIlAMU.
3aiauy MHTEPHOJSIUYU U alllTPOKCUMALIHH.

MeToabl HHTETPHPOBAHUSA U
penieHnsi 00bIKHOBEHHBIX
au¢p¢epeHHAIbHBIX YPABHEHU

Brruncrienue onpeeneHHbIX HHTETPaIoB.
YucaeHHbIe METO bl HHTEIPUPOBaHUS OOBIKHOBEHHBIX
middepeHnnanbHbIX ypaBHEHUH.

YucaeHHbIe METOAbI PeLIeHH s
YPaBHEHH# B YACTHBIX MPOM3BOAHBIX

Merton cetok st auddepeHnanbHbIX YpaBHEHUH B
YaCTHBIX MPOU3BOHBIX. YPaBHEHUS
TUIEepO0IMYEeCKOTO THUMA. Y PaBHEHUS
napaboIMYECKOTO TUMA. Y PaBHEHUS ITUIITHIECKOTO
tuna. Pemenune ypasuenus nudp¢ysuu. Pemenue
YpaBHEHHUE TEIUIONPOBOAHOCTH. Pemenus ypaBHEHUN
Ilyaccona u Jlamaca

MeTtoabl pelieHUus1 ypaBHEeHHUH
ABHKeHHA B (pU3HKe IIa3MBbI U
(pusuke yckopureJiei 3apszKeHHBIX
4yacTul,.

CxeMBI «C nepeuiaruBaHueM» IJisd pCliCHUA
PCIITUBUCTCKUX ypaBHeHI/Iﬁ ABHUIKCHUS 3aPAKCHHBIX
YaCTHULl 1 UX IPUMCHCHUC JIA CITy4acCB 3JICKTPOHHOTO
HUKJIOTPOHHOI'O pE30HAHCA U CHHXPOTPOHHOT'O
THPOMArHuTHOIO aBTOPC30HAHCA

HaumeHoBaHue IpakTHyeckuii Kypc npopeccHoOHAJILHOIO NepeBoaa
AMCUUILINHBI

O0béM TMCUMIUINHBI, 3 3E (108 uacoB)

3E/ak.u

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:

[IepeBog kak OCHOBHOW BHUJ
SI3bIKOBOTO MTOCPEIHUYECTBA

CymHocts 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,
a03a1HO-(pa3oBbIil IepeBO/I, HEIbHOTEKCTHBIN TIEPEBO/I.
IlepeBo b1, BELAEISEMBIE 110 IPU3HAKY KAHPOBOU
IIPUHAJUICKHOCTU NIEPEBOAUMOI0 MaTEpHUalIa: HAy4YHO-
TEXHUYECKUH TIepeBOJI, OOIECTBEHHO-TIOJUTHUECKIH MEPEBOJ,




XYyJI0’)KECTBEHHBIN MEPEBO, BOEHHBIN NIEPEBO/I, FOPUIUYECKUN
nepeBo, ObITOBOM nepeBo. IlepeBobl, BEIAETSIEMBIE 110
MpU3HAKAM TOJHOTHI U crIoco0a nepeaayr CMbICIOBOTO
COJIep’KaHUsl OPUTMHAJIA: TIOJHBIN (CIUIOIIHOI) EPEBOL,
HETIOJIHBIH MEepPEeBO: COKpPAICHHBIN TIepeBO/l, pparMeHTapHBIN
IIEPEBO/L, ACIIEKTHBIN MIEPEBOJI, aHHOTAL[UOHHBIN [IEPEBOJ,
pedepaTuBHBII EPEBO.

IlepeBoibl, BbIAETISAEMBIE 110 IPU3HAKY XapaKTepa U KauecTBa
COOTBETCTBUS TEKCTA IIEPEBOIA TEKCTY OpUTHMHAJIA!
aJIeKBaTHBIN NepeBo1, OyKBaIbHBIN (JIOCTIOBHBIH) EPEBO/,
BOJIbHBIN (CBOOOIHBII) epeBo1. BykBanu3m, ero mpuyuHbI 1
criocoObl ipeogoieHus. [IoHsATHE TOUHOCTH TTepeBoaa.
«[loTepu» 1 UX KOMIIEHCALUs NTPH NIEPEBOJIE

OCHOBHBIE THIIBI
MEPEBOTYECKUX
TpaHchopMaruii

Tpanckpubuposanue. Tpancnaurepauus. Kanpkuposanue.

JIekcuKO-CeMaHTUYECKUE 3aMEHBl: KOHKPETU3allts,
reHepau3alys, 3aMeHa CJIeICTBUS MPUUYNHON 1 HA000POT;
n00aBJICHUs, OMYIIEHUs, KOMIICHCALIUSI.

IlepeBon TepMHUHOB

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

TepmuHONIOrHYECKHE 3HAYSHUS 00IIEYTOTPEOUTENIEHOM
nexkcuku. [lepeBo HOBBIX TEPMUHOB, HE UMEIOIINX
COOTBETCTBUS B SI3bIKE NIEPEBOJIA.

Buael  Hay4HO-TEXHUYECKOTO
repeBoaa

Buzbl HaydHO-TEXHUYECKOTO IIEPEBO/IA B 3aBUCUMOCTH OT
dopM (crioco60B) 0OpabOTKH UCXOTHOTO TEKCTA: MOJIHBII
MUCHMEHHBIN nIepeBoT (0CHOBHAs (OpMa TEXHUUIECKOTO
nepeBosa), peepaTuBHbIN epeBO/I, AaHHOTALMOHHBIN IEPEBO/,
IIEPEBOJ 3ar0JIOBKOB, YCTHBIM TEXHUYECKUN IIEPEBOL.

[lepenaya kuIIe peyeBOro STUKETa HAYYHOTO CTHIISL PEUH.
HaxosxeHne S5KBUBAJIEHTOB 3ar0JIOBKOB HAYYHBIX TEKCTOB.
[lepenaua u pacmmdpoBka abOpeBUATyp M YCIOBHBIX 0003Ha-
YEHUH, Clle[UalbHbIX 3HaKOB. TpaHciuTepanus,
TPAHCKPHIILIHNSA, KAIbKUPOBAHUE, TpaHCHOpMAIIHS,
ONHKCATENBHBIN MEePEeBO-UHTEPIPETAIIHS

VYcTHBINM EPEBOL

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

Paznuuus MCXKAY NOCICAOBATCIIBHBIM U CHHXPOHHBIM
epeBOJIOM

HaumeHnoBanmne TUCIUILINHLI

Teopus koJsie6aHUil U BOJH

0O0béM qucouiinnbl, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHUILINHBI

Ha3zBanmue pa3aesioB (Tem)

Kparkoe conep:kanue pa3aeoB (TeM) AMCOHUIIAHBI:

AMCUUIINHBI
JIMHeHbIN 1 HeJITMHeNHbI| DddexTrBHBIC MOTEHIHAIBI, ()a30Bast MIIOCKOCTH, THITBI
OCUMJLISITOPBI 0COOBIX TOYEK, aTTPAKTOP, YACTOTA U IMEPUO]T KOJICOaHHIA,

BO30YKJICHHE BHEIIHEH CHUIION, MMOJIOKHUTEIHHOE U
OTPULIATEIILHOE TPEHUE, CUCTEMA XUIITHUKH-KEPTBBI.
OciusaTop ¢ HEMMHENHON Auccunanuen - ypaBHeHue Ban-



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

nep-llons, pemenue 1uisi HETMHEWMHOTO YpaBHEHUS

Jroddunra.

AKycTHYeCKHe U
NOBEPXHOCTHBbIE
rPaBUTALIMOHHbIE BOJIHBI
(IIT'B), BHyTpeHHHE
rpaBuTanMoHHbIe BOJHBI (BI'B)

OcHOBHbIE ypaBHEHHUSI, TUCTIEPCUOHHOE COOTHOILIEHHUE,
(azoBas U TPyIIOBas CKOPOCTH, PACIIPOCTPAHEHHUE TTPU
W3MEHEHHUH TITyOUHBI, YUET CHJI TIOBEPXHOCTHOTO
HaTSDKEHUsI, B3aUMOJICICTBUE ¢ ToOTOKamu, ypaBHeHue KJIB,
ypaBHeHue broprepca, ananor BI'B B maszme.

ITapamerpuyeckasn
HEYCTOMYMBOCTH

Teopema dDioke, ypaBHEHHUs 111 MEUICHHO-MEHSIOIINXCS
aMILIUTYl, UHKPEMEHT HEYCTOMYMBOCTH, TOYHBIE PEILICHHUS,
30HbI MaTbe. BiusiHue quccunanuy, napaMmerpudeckas
HEYCTOWYHMBOCTb B MOJIETIN Y3KUX TOJIYKOB.

YpasHenue Ban-aep-Ilousn

Crpykrypa (a30Boii MIOCKOCTH, MIPEACTHHBINA UK,
YCTOMYMBOCTb PAaBHOBECHBIX COCTOSIHUN, MATKOE U KECTKOE
BO30YXJICHHE KOJIeOaHU, THCTEPE3UC MTPH MEJICHHOM
M3MEHEHHUH YIIPaBIISIIOIIETO TapaMeTpa

Heonnopoanas BU-cuia,
BJIMSIHNE HA HEPABHOBECHOE
COCTOSTHHE

MasitHuk Kanuiibl, BIBOJ OCHOBHOTO YPaBHEHHS,
COCTOSIHHSI YCTOMUYHMBOTO PABHOBECHS, YCIOBUE peaInu3aliu.

BinsiHue HeJIMHEHHOCTH HA
Pe30HaHCHOe BO30Y KIeHUe
KOJIe0aHN OCHMILIATOPA
BHEIIHEH CHJI0#

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

A0COJIOTHAA U KOHBEKTHBHAA
HEYCTOMYMBOCTH

Xapakrep MOBEIECHHUs IPOU3BOIBLHOIO BO3MYILCHUS, CBA3b C
JUCIIEPCUOHHBIMY KPUBBIMH 4aCTOTA-BOJIHOBOM BEKTOP,
ITy4KOBBIE MO/IBI B IIJ1a3Me (OJMH My4YOK, ABA BCTPEUHBIX
I1y4Ka), YCUJIIEHHE - HENPOIYCKAHHUE BOJIH.

AO0COJIIOTHASI HEYCTOMYHUBOCTD
JKuHCa, HEYCTOMYHBOCTH
I'eapbMroJabTa

AbconroTHas HeycToHUnBOCTh [KuHCa B
CaMOI'PAaBUTHUPYIOLIEM Ia3e, XapaKTEpHBIEC IIapaMETPhI
HEYCTOWYMBOCTH. AOCOIIOTHAS-KOHBEKTUBHAS
HEYCTOMYMBOCTH JJIsl 3BYKOBBIX BOJIH. HeycTOMYMBOCTD
I'enbMronpTia HA TpaHULIE pa3ena ABUKYIIUXCS
KHUJIKOCTEH, 00pa3oBaHKe CTPYKTYp THIA KOIIAYbUX IJ1a3.

CrnekTpbl KoJie0aHui
OCHHJLJISITOPOB

CrnexTp MOIITHOCTH, TPUMEPBI, CHEKTP KoJIeOaHui
OCLIJIIATOPA C 3aTyXaHUEM, CIIEKTP IPU BO30YKIACHUN
BHEILHEHW CUJION, IPUMEPBI CWJI U UX CHEKTPBL.

HeauneiiHoe B3auMoaeiicTBue
TpeX CBA3AHHBIX OCUMJLISITOPOB

HopmanbsHbie koneOanusi, HETMHEHHBIC CBS3H, CTaHIapTHBIC
YPaBHEHUS, PE30HAHCHOE B3aUMOJICHCTBUE, IOHATHE
CHHXpPOHU3MA KOJIEOAHHUI 110 4aCTOTC, MHTCTpaJibl
ABHUIKCHUSA, KAUCCTBCHHOC MMOBCACHUC aMIJIUTY, (ba30131>1171
SJIJIUIICOU A, THUIIbI 0COOBIX TOYCK, COOTHOIIICHUA MbHnu-
Poy.

HesqunneliHasi renepanus
BTOPOil TADMOHUKH B
HeJIMHeNHbIX cpeaax

OcHOBHBIE ypaBHEHUS!, HIHTETPAJIbl JBUKEHUSI, PELLICHUE TIPU
TOYHOM CUHXpPOHM3MeE. B3pbIBHAs HEYCTONYUBOCT,
¢du3nveckne cooOpakeHusl, ypaBHEHUS TpeX BOJH,
aBTOMOJICJIBHOE PEILCHHUE.

HeauHeiliHasi AMHAMHKA BOJIH
NpH KyOM4ecKoi HeJIJMHEHHOCTH

HenuneitHoe 3aTyxaHue BOJH MpH KyOU4ecKoit
HEJIMHENHOCTH, YpaBHEHHUE, ero peuieHue. Henuuelnoe
MIPOCBETIIEHHE, MOJIENb C KyOU4eCKOH HEIMHEHHOCTHIO, ee
pEIICHHUE.

Henunneiinoe napadonuyeckoe
ypaBHenue IlIpexunrepa

VY3KkOHanpaBJe€HHbIE BOJHOBBIE IAKETHI B HEJIMHENHOU
cpene. Henuneiinas pedpaxuus, caMmo()oKyCHpOBKa.
WNurerpainsl 11, I, ypaBHEHUE U1 XapaKTepHOTO
IIONEPEYHOr0 pazMepa BOIHOBOTO nydka. Kputnueckas




MOIIHOCTb, [UTHHA CaMO(OKYCHUPOBKH, COOTHOIIICHHUE C
UIMHOM nudpakiuu. Y CTOHIHBOCTh TUIOCKOM BOJHBI.

HaunmeHoBaHue N3mepenus n 00padoTka JaHHBIX
AUCHUILINHBI

O0béM TMCUMIUINHBI, 3 3E (108 uacoB)

3E/ak.u

Kpatkoe conep:xaHue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCHUIIAHBI:

OO0mmue BONPOCHI H3MEpPEeHHUH.

Knaccupukanus nuzmepennit. [lonsarue Gusnyeckoil BeTMYMHEL.
Ennnunne n3mepennst pu3nyeckux BETUYUH U CUCTEMBI €IUHHUII.
OTaNoHBI.

OmudKku u3MepeHmnil.

Knaccugukanus ommbok uzmepennid. BeposTHOCTHBIE
XapaKTePUCTUKHU CIy4ailHbIX omuOok. Koppensaunonnsiid anamms
9KCIEpPUMEHTAIBHBIX JaHHBIX.

IIpencraBienue
IKCIEePUMEHTAIBHBIX JAHHBIX.

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

HN3mepenne nocTOSIHHBIX U
HHM3KOYACTOTHBIX TOKOB U
HANIPSIKeHU .

Crpenounsie U3MepHUTENbHbBIE TPUOOPHL. THEPLHOHHOCTD
WU3MEpPUTENBHOr0 proopa. JeTeKTopsl aMIUIUTYIHOTO,
CPEIHEBBITPSIMIIEHHOTO ¥ CPEIHEKBAIPATUUHOIO 3HAUCHHH.
Hudpossie BonmsT™MeTphl. 3Mepenne TokoB. Mi3MepeHre MOIIHOCTH.
BricokO4acTOTHBIE U3MEPEHMUSL.

OcHoBHbBIE NU3MEPUTEIbHbIC
CXE€MBbI.

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

H3mepenne nmmnenanca.

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

H3mepennst Bo BpeMeHHOH
o0sacTH.

OcuunmnnorpadupoBaHue U NpeICTaBICHNE CUTHAJIOB BO BPEMEHHON
obnactu. Metoapl ocunorpaduIecKiuX N3MepeHnui. DIEeKTPOHHO-
nmy4eBoit ocumimiorpad. LHudposoit ocuumiorpad.

HN3mepennsi B 4acTOTHOM
o0JacTh.

[Ipsamoe npeodpazoBanne ypre u cekTp curHana. [IpuHnun
JEeWCTBHS aHAJIN3aTOpa CIEKTpa. AHAIOTOBBIE U U(POBLIE
CIEKTPOAHAIN3ATOPHI.

H3mepenne nMIyIbCHBIX H
TOKOB W HANPSI’KEHMIA.

OcobennocTu HU3MCPCHHA IIUPOKOIIOJIOCHBIX UMITYJILCOB. [TukoBbIe
ACTCKTOPHI. beckonTakTHBIC WHAYKIIMOHHBIC npeo6pa3OBaTenH TOKa.

MarauTomMeTpus.

Mert OJIbl CO3JaHUA CTAllMOHAPHBIX MArHUTHBIX moneii. [Tone
MMPOBOAHHUKOB C TOKOM. KaTy'H.IKI/I FCHBMFOHBLIEI. COHCHOI/I,Z[BI (¢
IIOCTOSIHHOM MJIOTHOCTBIO TOKA. BHCKTpOMaFHI/ITLI. IlocTostHHEIC
MarHuThl. TOKOBBIC MAarHUTHBIC KOHq)I/IpraL[I/II/I. MCTO,Z[LI U CIIOCOOBI
I/IBMepeHI/If/i MarHuTOCTaTHYCCKUX IT10jIcii. MarauTHoe
OKpaHWPOBAHMC.

I/IMIIyJIbCHLIe MAarHuTHbIC
moJid.

OKcnepuMeHTaIbHbIe METOABI TeHEePaLlii HMITYJIbCHBIX MAarHUTHBIX
nosieil. CXeMBI U y3J1bl IOCTPOEHUS TEHEPATOPOB TOJSL.
OneKkTpudecKue, N30JIALNOHHBIE, MEXaHHUUYECKHE U TEIJIOBBIE
OrpaHMYCHHS PA3IUYHBIX cXeM renepann. CKuH-3QdeKT u
9KpaHUPOBAHNE MAarHUTHBIX TOJIEH HU3KOH yacToThl. VIMmynbCcHbIE
MarHUTOMETpUYEeCcKHEe peodpa3oBaTelu.

MoJiekyJIsIpHO-KHHeTHYeCKast
MO/IeJIb BaKyyMa.

HJ’II/IHa CB060Z[H01"0 np06era. Pacnpe):[eneHHe MOJICKYJI I1O
CKOpPOCTAM. BaKYYMHI:Ie YyCioBus. Hpoueccm MEepCHOCa B YCIIOBUAX
BaKyyMa. Ilotok ra3a. PexxuMbl TeueHUS Ta30B B BAaKyyYMHBIX
CUCTCMax. HpOBOI{I/IMOCTB OTBCPCTHA, KaHaJa. SlBneHus u IMPOLICCChI
Ha I'paHUIIC BAKYYM-TTIOBCPXHOCTb.




BakyymHas TexHuKa

Bakyymurie maTepuansl. BakyyMHbIe HACOChl. MeToABI U3MEpEHUs
MOJIHOTO ¥ MapLUANIbHEIX aBieHUi. BakyyMHbIE CUCTEMBI,
0co0EHHOCTH TIoCTpocHwMiA. Teuenckanue.

OCHOBBI OIITHYECKOI'0
CIEKTPAIBLHOI0 AHAJIU3A.

OO1mmue BOpockl ONTHYECKOH CHEKTpocKonuu. OnTHYecKue
MaTepuainbl. CriekTpaibHbIN aHamu3. Pabounii criekTpanbHbIi
IMana3oH npubopa. Annaparsas ynkuus. CBerocuia u
OTHOCHUTENBHOE OTBEpcTHE. Jucnepcus u pazpenaromas
cocoOHOCTh. THIIBI CTIEKTpaNTbHBIX MPUOOPOB. ONTHYECKHUE CXEMBI
CIIEKTPaJIbHBIX IPHOOPOB.

N cTOYHNKH ONITHYECKOTO
U3JIYYEeHHs].

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

IIpreMHUKH ONITHYECKOTO0
W3JIy4YeHusl.

OCHOBHBIE XapaKTEPUCTUKN TPUEMHUKOB M3TydeHus. [IpuemMunku
TEIUIOBOT'O ONTHYECKOr0 U3ydeHus. OuiabTparys ONTHYECKOT O
nu3nydeHus. Matpuunbsie (OTONPHEMHHKH.

HaumeHnoBanmne TUCIUILINHDI

Pagnogusuka

O0béMm qucouimnnbl, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xaHue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AMCHHUIIAHBI:

Pa3zgen 1. Curnajasl u ux
CBOiicTBa

Onpenenenus. Knaccudukanust CUrHAJIOB: BUACOCUTHAIBI U
pasroCUrHaibl, JETEPMUHUPOBAHHBIE U CIIydaliHbIE,
HENPEPBIBHBIE U IUCKPETHBIE, IEPUOAUYECKUE U
HENEepUONIECKHUE, TApMOHUYECKUE CUTHAJBIL. KoMIIeKCHbIE
aMrIuTy1bl. CBOMCTBA CUTHATIOB. DHEPTreTUYECKUE
XapaKTEPUCTUKU CUTHAJIOB — 3HEPTUS U MOIIHOCTb.
MrHaoBeHHas U cpeaHsis MOIHOCTb. PU3HUECKUIM CMBICIT
AKTUBHOM M peakTHUBHOM MoIHOCTH. KoMmIuiekcHas
MOIIHOCTb. [lo1HAast MOIIHOCT®.

[IoHATHE O CIEKTpE CUTHAJIA.

Ilepnoanueckue curnansl. Tpuronomerpudeckas u
KoMIutekcHas popma psina Oypre. [Ipumepsr.

Henepuoanueckue curnanst. MaTerpan Oypsoe.
IIpumepsl.

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

Pagnocurnansl. AMIIIMTYHO-MOAYIMPOBAHHBIE CUTHAJIBI
(AM-cursanel) ¥ X CIEKTPBI IPU MOAYIIALIUU
rapMOHUYECKUM KOJIeOaHHWEM, HErapMOHUYECKUM
NEPUOINYECKUM KOJIEOAHUEM U HETIEPUOJMUECKUM
KosebanueM. BektopHas quarpamma AM-curtana.
Pa3nnune crieKTpoB BUIAEOCUTHAIIOB U PaJMOCUTHAJIOB.
Pannocurnan npu yrinosoit moynsiiuu — yactotHou (UM) u
¢azoBoii (PM). CniekTp CUTHaia Ipy 9aCTOTHOU
Monaynsauuu. BekropHas nuarpamma.

Paznen 2. J/InHeiinbie
paauoTeXHNYEeCKHUE enu ¢
COCpeI0TOYeHHBIMH
napaMeTpamMu

JIuneitnsie nenu. Onpexnenenue. Mx cBolicTaa.
MaremaTHueckoe onucaHue KojaeOaHui B IMHEHHBIX IETIX.
JIuHEeHBINA YeTHIPEXTOIIOCHUK, ero K03 QuIreHTt
nepeaayn, aMIUIMTYHO-4acTOTHAS U (a30-4acTOTHAs
XapaKTepUCTUKH. [IpuHIMT Cyneprno3uinn («HATO0KEHUS).
CrniekTpasIbHBIN METO]] aHaIM3a JIMHEWHBIX Leneil. MeTon
BPEMEHHOT0 MHTErpupoBanus (nHaTerpan roamens).




IlepexoaHas 1 UMITYJIbCHAS XapaKTEPUCTUKHU JIMHEHHOMN
nenu. CBsA3b YaCTOTHBIX U BPEMEHHBIX XapaKTEPUCTHUK.

RC-nenu: muddepenmupyromniasi 1 MHTETpUPYIOIIas,
UX CTallMOHApPHBIE U NIEPEXOIHBIE XapaKTEPUCTHKHU.

Konebarenbublit kouTyp. CBOOOAHBIE U
BBIHY)K/JICHHbIEe KoJieOanust. [lapannensHpiii u
MoCcIeI0BaTebHbIN Koje0aTeabHbIN KOHTYp. VX mapameTpsl
(ko3 durreHT 3aryxanus, JOOPOTHOCTh, pe30HAHCHAS
4acToTa U JIp.). AMIUIUTYJHO-4aCTOTHBIC U (Pa30-4aCTOTHBIE
XapaKTEPUCTHUKHU.

Cesi3anHbIe KOJeOaTenbHbIe KOHTYpBI. Koaddunment
cBs3U. YacTOThI CBA3U. AMIUIUTYIHO-4aCTOTHBIE
xapakTepucTuku. CBOOOHbIE KOIeOaHHs B CUCTEME
CBSI3aHHBIX KOHTYPOB (OUTapMOHUYECKUN PEXHUM).
Koadduuuent nepenaun.

YacrotHsle anekTpuyeckue GuibTpsl. LlemHoe
COEJIMHEHUE YEThIPEXITONIOCHUKOB. T-00pa3ubie u I1-
oOpa3HbIc 3BEHbS.

XapakTepUCTUYECKOE COITPOTUBIICHUE. AMIUIUTYIHO-
YaCTOTHBIE XapaKTEPUCTUKU (PUIIBTPOB HIDKHUX YaCTOT,
BEPXHHUX YaCTOT, 3arpaIUTEIILHOTO U M0J0COBOTO.

HaumeHnoBanmne TUCIUILINHDI

I'pa¢guueckoe nporpaMMHpOBaHHUe

0O0béM qucouiinnel, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILINHBI:

Oomue ceenenus o LabVIEW.

[Iporpammuas cpena LabVIEW. BupTtyansnsie mpubopst
(BID). ITocnenoBatensHOCTH OOPaOOTKU TAHHBIX.
Opranun3zanus nporpaMmHoi cpeast LabVIEW.
Bcerpoennas [Tomoms cpenst LabVIEW 1 pykoBoacTBo
nonb3oBaTensi. Komnonentsl BIl. Co3nanue BII.

HNHcTpyMeHTBI 11l IOCTPOEHUSI
AJITOPUTMOB.

Tunel 1 npoBoAHKMKY NaHHBIX. Penaktuposanue BII.
Otnagxa BII. Tloanporpammer BII. Ukonka BII u
COEIMHMTENBHAs MaHenb. Mcnonbs3oBanne NoAnporpaMm
BII. IIpeobpaszoBanue sxcnpecc-Bll B monnporpammy BII.
[IpeBparieHre BeIICIEHHON CEKIUU OJIOK-TrarpaMmmsbl BIT
B moanporpammy BIL. [Tuxn While (o ycnosuto). Lukn
For (c ¢pukcupoBanHbIM uncioM urepanuii). Opranuzanus
JIOCTYTIa K 3HAUEHHSIM MPEABIIYIINX UTEpail IUKIIA.
Oynkuus Select n npuHATHE penieHuii. Mcnonb3oBanue
cTpykrypsl Case. Mcnonp3oBanue y3na ©opMyibl.

I'pynnupoBanne nanHbIxX u rpagudeckoe | CozgaHne MacCUBOB C ITOMOIIBIO IIUKIA. Vcrione30Banue

oTo0pakeHue.

¢ynkuuit pabotsl ¢ MmaccuBamu. [Tomumopdusm. Knactepsr.
HcnonezoBanue GyHKIUH pabOTHI C KIIACTEPaMHU.
Knacrepsr ommbok. McnonezoBanue rpaduka Auarpamm
JUIsl OTOOpaXkeHHsI TOTOKA JaHHbIX. Vcnone3oBanue
rpa¢uka OcouuIorpaMM U JBYXKOOPIMHATHOTO TpaduKa
Ocuumnorpamm i oToOpakeHus naHHbIX. [ padux
WHTCHCHBHOCTH.

PaboTa co cTpOKOBBHIMU JAHHBIMU U
painamu.

Crpoxu. @yHKIMH paboTHI co cTpokamu. Vcmons3oBanne
¢yHKUM# QaiioBoro BBOAA/BEIBOJA BEICOKOI'O YPOBHSI.




Hacrpoiika BII.

Hactpolika BHemHero Buaa JUIEBON MaHeNu.
OtoOpakenne MuieBbIX naneneil moxnporpamm BIT Bo
Bpemst pa0boTel. HaznaueHue u ncnonb3oBaHue "ropsanx”
knasuil Pegaktuposanue BII ¢ HeKOTOpBIMU CBONCTBAMH.

CO0p 1aHHBIX U yIIpaBJieHHE B
LabVIEW.

Beenenue u koudurypanus. Coop nannsix B LabVIEW.
BrimonHenue onepanuii aHaIoroBOro BBOAA:
OJIHOKPATHBIN, KOHEYHAsI BEIOOPKA, HEMPEPBIBHBIN BBOI.
3anuch MOMy4YeHHBIX JaHHBIX B (aiin. Beimonnenune
olepaluii aHaJIOrOBOI'0 BBIBOJIA: OJHOKPATHBIN, KOHEUHAS
BBIOOPKA, HEMPEPBIBHBIA BBIBOJ. 3alKCh MOIYYEHHBIX
naHHBIX B (paiin. MHdopmanrs o nudpoBeIX TMHHUIX BBOJA-
BBIBOAA. PeXKUMBI pabOThI CHETUYHMKOB: U3MEPEHUE U
reHepanus TH(POBBIX CUTHAJIOB.

Pabora ¢ nm3mepuTeabHbIM

VYnpasnenue B LabVIEW n3meputensHpIME TpHOOpaMu.

o0opynoBaHneM. HUcnonezoBanue Instrument I/O Assistant. Apxutektypa
MPOrpaMMHOT0 0OecrieueHNsT BUPTYabHbIX HTep(eicoB
(VISA). [dpatiBepsl n3mMeputenbHbix npudopos. GPIB-
uHTepdeiic u ero Hactpoiika. [locienoBarenbHast CBA3b.
Hactpoiika nocnenosarensHoro nopra. bunapusnii u ASCII
¢dopmatsl nepenaun gaHHBIX. [lepenaua curHambHBIX
JTAHHBIX.

HaunmeHoBaHue BBenenue B acTpopusuky

JMCHMILINHBI

O0béM TMCUMIUINHBI, 3 3E (108 uacoB)

3E/ak.4

Kpatkoe conep:xanue THCHHUILINHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) AU CHUIIAHBI:

OcHOBHBIE IPEACTABJICHHS 0
HA0JII0IATEJILHOH ACTPOHOMUH

Bunumeie npmxenus 38e3n, Connna, JIlyasl u mianer. CucteMsl
KOOpJUHAT. DKIMUITHUKA U SKIUIITHYECKAs! CUCTEMa KOOPAUHAT.
OCHOBBI U3MEPEHUS BPEMEHHU. 3BE3HBIC CYTKU. 3BE3THOE BPEMSI.
Ucrtunnble u cpeanne conHeyHble CyTKA. CBA3b CPEAHETO
COJTHEYHOT'0 BPEMEHHU €O 3Be3AHbIM. CHCTEMBI cueTa BPEMEHH U
kanengapu. OCHOBHBIC ACTPOHOMUYECKUE UHCTPYMEHTHI.
WucTpymMeHTH Ui onpenenenns reorpaduueckinx KOOpAUHAT.
Teneckonbl. ACTpPOHOMHYECKHUE YaChl U XPOHOMETPHI.

3aKO0HDLI IBM:KEHUSA He0EeCHBIX
TEa

Bunumeie npmxenus mianer. Cucrema mupa [Itonomes. Cucrema
mupa KomnepHrka u 00bsICHEHUE BUIMMBIX JBMKCHUH TIIaHET.
Bopr06a cuit peakiiuu ¢ 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 M KOCMUYECKUX
kopabneii. Onpenenenne paanyca 3emiau. OnpeneneHue pacCToOTHUR
70 HeOecHBIX Tell. M3MepeHne cyTouHOro M roAUYHOr0 NapaliiakcoB.
Onpeznenenrie aCTPOHOMUYECKON EIMHUIIBI PACCTOSHUS (TIapaliiake
Connua). CTpoeHre coTHEUHON cucTeMbl. [IBrKeHne 3eMiIi BOKpYT
Comnnna. Bpamenne 3emnn BOKpyr coOcTBeHHOM ocu. [Iporeccus u
HyTanus 3eMHON ocu. HepaBHOMEPHOCTh BpalLieHHs 3EMIIN.
Ddemepunnoe Bpems. Bunmumoe apmkenue Jlynsr. @azer JIyHsbl.
Bpamenue u BubOparmu JIyasl. CoTHEUHBIC U JIVHHBIC 3aTMECHUSL.

CHeKTpoCKOoNus U3JIy4eHus OT
HeOeCHBIX TeJl

DNeKTpOMarHUTHBIE U3ITyYEHHUS, HCCIEAyeMble acCTPO(U3UKOM.
Crextpanbubie mpudopsl. ActpodoTorpadus. oTosaeKTpruecKue
npueMHHKH. Pannonokanus HebecHbIX 00bekToB. CBOWCTBA
W3JTy4EHMs] ¥ OCHOBBI CIIEKTPaIbHOI0 aHaIHu3a. MeTonbl




ONpeCACICHUSA TEMIICPATYPhI HEOECHBIX TEl. Onpez{ene}me
XUMHYECKOTO COCTaBa KOCMHYECKHUX 00HEKTOB.

CoJaHue

Nznyuyenne Connua. ConHeunas nocrosHHad. CIeKTp U XMMHUYECKUM
coctaB Connna. Temneparypa BHemHux ciaoeB Connna. dortocdepa.
I'panynsamus u conHeunsle NATHA. BHEHNE clion coHeYHON
atMocepsl. Xpomocdepa. Kopona. Pagnonsnyuenne Connua.
®akensl u mporydepanbl. ConHednbldd BetTep. LUk comHeuHon
aKTUBHOCTH. BO3MOXKHOE BHYTPEHHEE CTPOEHUE

HaumeHnoBanmne TUCIUILINHDI

Du3uYecKHil MPAKTUKYM 10 (pU3UKe aTOMHOI'0 A/Apa U
3JIEMEHTAPHBIX YaCTHIL

0O0béM qucouiinnel, 3E/ak.u

3 3E (108 uacoB)

Kpartkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHHILINHBI

Kparkoe conep:kanue pa3aeaoB (TeM) AMCOUIIAHBI:

IlepBHYyHOE KOCMHYECKOE
H3JIyYeHue

BropnuyHoe kocMHuyeckoe
H3JIyYeHue

MeToabl perucTpanuy 4acTHIl

OTKpbITHE PATUOAKTUBHOCTHU, OTKPBITHE HEUTPOHA,
HYKJIOHBI, COCTaB aTOMHBIX SIJIEP, CTATUCTUYECKHUE CBOMCTBA
aTOMHOTO s7pa

Turbl B3aMMOIEHCTBYS YaCTHULL B sIpE, CTATUCTUYECKUE
XApaKTEPUCTUKU aTOMHBIX sJ1€p, YETHOCTh, BUJIBI
JJIEMEHTaPHBIX YaCTHUIL

CrarucTuyeckue XapaKTepUCTUKU aTOMHBIX sIJIep, pa3Mephbl
1 3(ppeKkTuBHBIE cCeUeHUs sAep, YHEPrus CBA3M spa,
YCTOMYUBOCTS SAEP, KBAPKOBAsi MOJAECIb

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

PaanoakTHBHOCTB, XapaKTepHBIC BpeMeHa U BUIbI PacraioB,
palmoaKTUBHbIE CEMEICTBA, 3aKOHBI PaIMOAKTUBHOTO
pacmiaza, anbda-pacnaj, OeTa-pacnaabl, CIEKTPbI, POJb
opOUTANTBHOTO MOMEHTA, 3aKoH [ eiirepa-Hatomna
SInepHble MO/IENH, OJTHOYACTUYHBIE U KOJUIEKTUBHBIC
MOJIENIH, HEUTPUHO, JICITOHHBIN 3apsii U €r0 COXpPaHEHHUE,
raMMa u3JIyueHHe, BHYTPEHHSS KOHBEPCHUS HIIEKTPOHOB,
MeTacTaOUJIbHBIE SIpa, SAepHAT U30MEPHS

IIpoxoxaeHue 3apsKEHHBIX YaCTUL] U TaMMa-KBaHTOB 4e€pe3
BeliecTBo, (hopmyna bopa, mpober yactunpl, 3¢ ekt
KomMmnitoHna, poxaeHne 3JIeKTPOHHO-TIO3UTPOHHBIX T1ap,
BO3HUKHOBEHME JINBHEH, U3ilydeHre BaBuiioBa-UepeHkosa
SnepHble peakuuu, BUIbI 1 OCHOBHBIE OIIPEIEIICHMS,
3aKOHBI COXPaHEHHUs], IIOPOT PEAKLUK, COCTaBHBIE S/Ipa,
JNETEKTOPBI YAaCTULl, ICTOYHUKU HEUTPOHOB

SnepHble peakuuu, NEIEHUE AaTOMHBIX sep, LenHast
peakuysi, BTOPUYHBIC U 3a1a3/(bIBAIOIINE HEUTPOHBI,
TPAHCYPAHOBBIE 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,
HE00XOAMMOCTh PA3BUTHUS SACPHON SHEPreTUKH




CraTucrnyeckas oopadorka
AAHHBIX U3MEPEeHHU I

Tepmosinepuble peakiuu cuntesa, Y TC, ycnoBus
peanu3anuu, 1eUTEpU U TPUTUH, YCTOMYUBOCTD U
yIepKaHUe IJIa3Mbl B TEPMOSIZICPHOM PEAKTOPE, TOKAMAKU
YckopuTenu 3apsKEHHBIX YaCTHUL, BUIbI YCKOPUTEIIEH,
yckopurens Ban aep I'pacda, OetatpoH, npakTuyeckue
IIPUJIOKEHUS YCKOPUTENEH

[TpuHIMTBI PaOOTH YCKOPUTEINEH, XapaKTepHbIe YHEPTUN
YCKOPEHHBIX YaCTHII, UCII0JIb30BaHUE BCTPEUHBIX ITYYKOB
3apsKEHHBIX YaCTHUIL

OcHOBHBIE TapaMeTPbl YCKOPEHHBIX YaCTUIl B KOCMUYECKUX
Jly4ax, BIUSHUE KOCMUYECKON MTOTOJIBI.

HaumeHnoBanmne TUCIHUILINHDI

be3onacHOCTD KU3HeAeITEIbHOCTH

O0béM qucouiminnbl, 3E/ak.u

3 3E (108 uacoB)

Kpatkoe conep:xanue THCHHMILINHBI

Ha3zBanmue pa3aesioB (Tem)
TUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

TeopeTnyeckue 0CHOBBI
0€30MaCHOCTH KH3HEeAeITeILHOCTH

XapakTepHble CHCTEMBI «UEIOBEK — cpela OOWTaHWSY.
[IpousBoacTBEHHAs, TOPOJCKasi, OBITOBAas, MPUPOAHAS Cpera.
BiaumopetictBue denmoBeka co cpemoit obutaHusa. OCHOBBI
OITUMAJIbHOI'0 B3aNMOJICHCTBHS.

Puck

Onenka pucka. Yep6. Konnenmus pucka.

Ype3BbIyaiiHble CHTyanuu
NMPUPOTHOI0 XapaKTepa v 3alIUTa
HaceJICHUs OT X MOCJeACTBHH

I'eodusnueckue, TCOJIOTHYECKUE, METEOPOIOr HIECKHUE,
arpoMeTeopPONIOTHICCKUE, MOPCKHE THAPOIOTHUCCKUE OMaCHBIC
SIBJICHUS; TIPUPOJIHBIC TIOXKAPHI. XapPaKTEPUCTHKA TTOPAKAFOIIIX
(haKTOPOB MCTOYHHMKOB YPE3BBIYAMHBIX CHTYAIU MPHPOIHOTO
Xapakrepa.

Ype3BbIyaiiHbIe CHTYALIHH
TeXHOTeHHOT0 XapaKkTepa W 3allUTa
HAceJICHUs OT X MOCJeACTBHH

[Toxapel, B3pBIBBI, Yrpo3a B3pbIBOB; aBapud C BBIOpOCOM
(yrpozoii BbIOpOCca) aBapWMilHO XUMHYECKH OIACHBIX BEIECTB

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

[Nopaskaromue pakTopsl HCTOUHUKOB YPE3BBIYAHHBIX CUTYalUi
TEXHOT'€HHOro xapakrepa. @a3pl pa3BUTHA YpE3BBIYANHBIX
CUTyaluil.

Oxpy:xawmuii Mup. Onacsocru,
BO3HUKAKIIHMeE B NOBCEIHEBHOM
JKU3HU, U 0e30MacHoe MoBeAeHne

Oxpyxaromuid MUp MU 4YelOBEK, XapaKTep MX B3aUMOJCHCTBHSL.
YenoBexk kak 00BEKT W CyOBekT OezomacHocTH. CHTyauuw,
BO3HUKAIOIIME B TPOLECCE KUZHEACATENBHOCTH YEIOBEKA.
OcobenHoctu roposa Kak cpeabl 0OuTaHHus. 30HBI MOBBIILIEHHON
OIACHOCTHU B TOPOJIE.

YnpasJienne 6e30aCHOCTBIO
JKHU3HEACATECJIbHOCTHIO

Opranmnzanuonnsle  ocHOBBl ympasieHus bXKJ[. IlpaBoBeie
OCHOBBI ~ YNpaBJICHUS KadeCTBOM  OKpYXaloIled  Cpemsl.
VYmpaBieHHe KauecTBOM OKpyxkarouied cpensl. HopmupoBaHnue
KauecTBa OKpYKaloIleH cpeapl.

MoOHHMTOPHHT KaK OCHOBA
ynpaBjeHHs 0€30I1aCHOCTBIO
JKH3HeIesATeTbHOCTH YeJIOBeKa

BI/IZ[I:I MOHUTOPHHTIA: 3KOHOFI/I‘ICCKI/Iﬁ, 6HOC(1)€pHLII7[, CconraJIbHO-
rurueHudueckuii.  Mcmonbs3oBaHue JAaHHBIX OKOJIOTHYCCKOI'O
MOHHUTOPHHTA B YOPABJICHUH Ka9YCCTBOM Oprmammeﬁ CpCabl.

BpeI[HbIe 3AaBHUCHUMOCTH U UX
COIMHAJIBHBIC MMOCTEeACTBUSA

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




HaumeHnoBanmne TUCIHUILINHDI

OcHoBbl puznkun CBY

O0béMm qucouminnbl, 3E/ak.u

4 3E (144 gaca)

Kp

aTKoe co/ieprKaHue TMCUUIITHHBI

Ha3zBanmue pa3aesioB (TeM) AU CHUNITHHBI

Kparkoe conep:kanue pa3aesioB (Tem)
AUCHHUILVINHBI:

Beenenue B npeamer

I'enepanusa CBUY-uziny4yenus: ¢ nomombsro POIIL.

I[narﬂocrmca nmapamMmeTpoB MOIIHBIX OAMHOYHBIX

CBY-umMmy1bCoB.

UYepenkoBckue CBU-uctoynnky: tammna Oerymei BoIHbI
(JIBB) u nammna obpaTtHoii BonHbI (JIOB, xapcuHOTpOH).
Maruerpon. Bupkarop. MILO. I'mporpon

Meroasl m3Mepenust umrensHoctd CBU-nmnynbca,
SHEPrHH, TUIOTHOCTH MOIIHOCTH, THUIA BOJHBI (MOBI),

CIEKTpa
OcobeHHoctn  reHepauuy — HaHoceKyHAHBIX — CBU-

Iddexr ykopouenuss mauteabHocTH CBY- | yynynpcos cy6- u ruraBarTHON MowmmHocTH. TTpranHEI

HMITyJIbCa OrpaHUYEHUS JUTUTEITBHOCTH HMITYIIbCA, IIyTH
MPEOOIeHUs

Inazmennasn PpeJATUBUCTCKASA CBY- | Bzaumoneiicteue POIl ¢ MeUIEHHBIMH IUIA3MEHHBIMU

JIEKTPOHUKA BoMHaMU. [InmasMeHHBII pPENSTUBUCTCKUNA TIeHepaTop
CBY-umnynscos (ITPT") — mtazmennstit Mazep. Mcrounnk
mrasmsl st TIPT. VnpaBnenue 4dacToTOM H3IydeHHUs
I1PT.

IInazmennas PeJIATUBUCTCKAA CBY-

3JIEKTPOHUKA (POAOJIKEHHE)

IIpononbHbIE MOABI, Y3KOMOJIOCHBIM U ITMPOKOMOIOCHBIN
pexumbl reHepauun CBY-umnynbcoB. Ilna3meHHbII
penstuBuctckuit  yewiurens CBUY-ummynscos (ITPY),
ero orinuus ot [1PT.

HaumeHnoBanmne TUCIUILINHLI

BBegenne B pagno3j1eKTPOHUKY

O0BbEM TUCHUILIMHBI,

4 3E (144 yaca)

3E/ak.u

KpaTkoe conep:kanue 1uCHUILVINHBI
Ha3Banmue pa3saenos (Tem) Kparkoe conep:kanue pa3aeoB (TeM) IMCHUIIAHBI:
AUCHHUILINHBI
Oﬁume CBeJACHUA O O6nactu HAayYKU U TEXHUKH, B KOTOPBIX PAANOIJICKTPOHUKA HAXOAUT
Paano3JIeKTPOHUKE MPAaKTUYCCKOC NPUIIOXKCHUC.

OcHOBHBIE NOHSATHSA U 3aKOHBI
TECOPUHU IJTCKTPHUECCKHUX nenen

OCHOBHBIE DJICMCHTHI PaAOTECXHUYCCKUX I.IeHefII PE3UCTOPHI,
KOHJACHCATOPHI, KAaTyHIIKWU HWHAYKTHBHOCTH. EI[I/IHI/II_ILI HU3MCpPCHHUA.
Toku un HaIlpsAKCHUA B DJICKTPUYCCKUX LCHAX. BHCKTpI/I‘IeCKaH
MOIIHOCTb.

3akon OMa Ul y9acTKa Henu

[ToctrosiHubIM TOK. 3akoH OMa ISl y4acTKa IpOBOASILEH
uenu.Pacuér compoTuBieHus MPOBOAA C 3aJaHHOU JTMHON U C
3a1aHHBIM ceueHueM. [IpoBoIuMOCTb, eqUHUIIA U3MEPEHUS

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

OJ1C ucTovyHHKa HaNpsbKeHUs. BHyTpeHHee conpoTuBieHne
ncToyHuKa. Mcrounnk Hanpskenus. Victounnk Toka. HomuHanst
pe3ucTopos. liBeToBas KOTUPOBKA PE3UCTOPOB.

H3mepuTenbHbIe TPHOOPHI

Mynbtumerp — npulop I U3MEPEHUs HaNPSDKEHUH, TOKOB,
conportusieHui. [lpaBuna namepennii. Pacuér momuocTu
MTOCTOSIHHOT'O TOKa, KOTOpas BBIAENSETCS HAa COPOTUBIICHUU.

Ci0KHbBIE IJEKTPUYECKHUE LN

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

HUcrounukn HaIPAKCHUA U
TOKa

WneanbHblil HCTOUHUK HanpspKkeHUs. neanbHbI UCTOYHUK TOKA.
Pacuérsl nemnei, conep:kamyx UCTOYHUKH HATIPSIKCHUS U
pesucrtopsl. Teopema Tepenuna. Pacuér cinoxHol 1enu METo10M
KOHTYPHBIX TOKOB.

3akonsl Kupxroga

Ieparrit 3akon Kupxrodga. Bropoii 3akon Kupxroda. [Ipakrnueckuii
pacuér BHYTPEHHEr0 CONPOTUBIICHUS OaTaperKu.




IIpeoOpa3oBanue mapaMeTpoB
JIEKTPUYECKUX Lienei

[IpeoOpazoBaHue FASKTPUICCKO IICTIHA TUTIA «TPEYTOIBLHUK)» B IIEITh
THUIIA «3BE3/1a», U B 00PaTHYIO CTOPOHY.

3aKOoHBI NepeMEHHOr0 TOKA

Hpe[{CTaBHeHI/Ie MEPEMCHHBIX BCJINYHNH B KOMIIJICKCHOM BU/IC.
Komriekcusie urncna. CBOMCTBA KOMIICKCHBIX YHCEIL.

EMKoCTb 1 MHIYKTHBHOCTD B
JIEKTPUYECKOI Lenu.

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

OcHoBBI pacueTa nenei
nepeMeHHOr0 TOKa

Pacuér ueneﬁ, coz[epmameﬁ AKTUBHOC COIIPOTUBJICHUC U
peaKTHBHBIﬁ OJICMCHT.

HaumeHnoBanmne TUCIUILINHDI

Ba3oBble nmakersl

O0BbEM TUCHUILIMHBI,

5 3E (180 uacos)

3E/ak.4

KpaTkoe conep:kanue 1uCHUILVINHBI
Ha3Banmue pa3saenon (Tem) Kparkoe conep:kanue pa3aeoB (TeM) AMCHUIIAHBI:
JMCHMILJINHBI
Odopmiienne HayqYHO- 1.0¢opmneHne Hay4HO-HCCIENOBATENBCKOH PaOOThl: OCHOBHBIC
HCCIIeI0BATENILCKUX TpeboBaHus opopMIIeHUs AUILIOMHBIX U KYPCOBBIX Pa0OT; MpHUEMBI

MATEPHAJIOB: HAYYHBIN TEKCT,
Ta0JIMIBI U TPaQUKH,
Npe3eHTA Ul

(opMaTUpOBaHUsT HAYYHO-HUCCIEAOBATENBLCKOI0 TEKCTa B peaaKTope
Word

2. V3MepeHns W TMOTPENIHOCTH M3MEPEHUH: MpSAMBbIE U KOCBEHHBIC
W3MepEeHHST; IOrPELIHOCTH U3MEPEHHH; IpUpo/ia OIIHOOK H3MEPEHUS;
MpaBuja OLEHKH MOTPEIIHOCTH NPSMBIX U KOCBEHHBIX HU3MEPEHHU;
npaBuja OKpyIJeHus; odopMIIeHHE pe3ylbTaToB; paboTa B
penakrope 3neKTpoHHbIX Tabnui Excel

3. I'paduueckas 00paboTKa BKCIEPUMEHTANBHBIX PE3yJIbTaTOB:
MocTpoeHue rpadukoB B MakeTax 3JeKTpoHHbIX Tabmuu Excel n
HayyHoi rpaduku Origin; anmpokcUManus, HHTEPIONALUS H
SKCTPaNOJISALUS; CTIIaKHBaHUE; WHTErpUPOBaHHE u
muddepenupoBanne

4. IlpeseHTanus HayYHO-HUCCIENOBATEIbCKAX PAa0OOT: OCHOBHBIC
TpeOOBaHUSI K MPE3CHTAlMM HAyYHO-MCCIENOBATEIbCKUX pPadoT;
9Tambl CO3AAaHUS BBICTYIUICHUS; ONpEIeleHHuE LETd U MOCTAaHOBKA
3aJad BBICTYIUICHHS, aHAIU3 MpPENNoiIaraeMod ayAuToOpuu Hu eé
MOTHBAIMH; TOAOOP apryMEHTAINH; pacyeT BPEMEHH BBICTYIUICHHS;
MUCEMEHHBII BapUAaHT TEKCTa.

CucreMbl KOMIIBIOTEPHOI
ajare0psbl

1.DnemenTapHable mpeoOpa3oBaHUsl MaTEMAaTHYECKUX BBIPaKCHUN:
olepaliy OLICHUBAHUS, PEllICHNE YPaBHEHHI U HEPaBEHCTB

2. Iloctpoenne rpaduKoB: OBYMEpHBIE M TpeXMeEpHBIE TpaduKH,
aHUMAaIs

3. Marematnuecknii ananus: auddepeHnuanbHOoe U WHTErPaNIbHOE
ucuuciieHne GyHKIUH OITHON TepeMeHHOM

4. Jluneiinas anredpa

5. Muddepenunanpubie ypaBHeHHs. CyMMUpPOBaHUE PSIOB.

IIpumenenne cucrem
KOMIIBIOTEPHOH anredpsl NpH
pemieHnu Gpu3NIECKHX 32024

KunemaTtuka: npruMeHEHHE CHCTEMbI KOMITLIOTCPHOU anTeOphl Jis
pelieHust 6a30BbIX 3a7a4 pa3zena; OaTucTHIecKas 3a1a4a

2. JIlunamuka: MpUMEHEHUE CUCTEMBI KOMITBIOTEPHOHN alreOphl I
penieHus 6a30BbIX 3a7a4 pa3zena; OaTucTHIeCKas 3a1a4a ¢ y4eToM
TPEHUS O BO3IYX

3. Ilepuoauyeckue IpoLecchl: MPUMEHEHUE CUCTEMBI
KOMIIBIOTEPHOM anreOphl Tt pemieHus 0a30BbIX 33124 pa3Jiena;
KoJIeOaHUs ¥ BOJIHBL: CIIOXKEHHE, TTIOCTPOSHHE, aHUMAIIHS




HaunmenoBanue
JTUCIHUIIINHDBI

IIpuxknagnas ¢pusuyeckas KyJabTypa

O0BbEM TUCHUILIMHBI,
3E/ak.u

328 yacoB (0 3a4eTHBIX eTUHMI)

Kpatkoe conep:xaHue THCHHILINHBI

Ha3Banue pa3aenoB
AMCUUIINHBI

Conepxxanue pasjiena (TeMbl)

[IpaxTrueckuii pa3aen

Jlerkas atneruka

CriopTUBHBIE UTPBI

I'mmuacTuka

JIBDKHAsT HOATOTOBKA
CamocrostenbHas paboTa CTyIeHTOB™®

*3aHaTHs BO BHEY4eOHOE BpEeMs

HanmeHoBaHue QM CHUIIIHHBI

IIpakTHyecknii KYpc pycCKoOro si3blka (KaKk HHOCTPAHHOI0)

O0BbEM TUCUMILIUHBI,
3E/ak.u

4 3E (144 yaca)

Kparkoe coaepxxanue 11 CUMILINHBI

Ha3zpanue pa3aesioB (Tem)

Kparkoe conep:kanue pasnesnon (TeM) JMCHHIIHHBI:

AUCIIUIIJIMHBI:

[ToroBopum o [ToBTOpEHUE JEKCHMYECKHX E€IMHUIl M TEPMHHOB, CBS3aHHBIX C

npodeccuu. npodeccueit. Pabota ¢ Tekcramu u3 mpoheCCHOHATBHBIX KYPHAIOB U
CalTOB, TEeKCTaMHU-UH(POPMALUIMHU KaJ[pOBBIX areHTCTB.
Odopmiienne aBtoOmorpaduu u pe3tome. SI3BIKOBBIE CpENCTBa
CaMOITpE3eHTAIHH.
Temaruueckuit marepuan: IlpecTikHble UM BOCTpEeOOBaHHBIE
npodeccun COBpeMEHHOCTH. UTO OTIMYAeT MpENCTaBUTENs Ballel
npodeccun? PoneBoil ypok: cobecemoBaHHMe TpU YCTPOWCTBE Ha
pabory.

T'oToBuMCH Kk | KomMyHuKaTuBHBIE CpeIcTBa JOCTIDKCHUS neneu

npodeccuoHaTEHOMY npoeccHOHaNBHOTO Auanora: oOMEH NMPHUBETCTBUSMH, BBEICHUE B

IUajory:  CTpaTerdd W | TEMY JMajora, BONPOCH! K YYaCTHUKY AMAIOra, 3alpoc €ro MHEHUs,

MOBEJICHWE B  JITIOBOHM | OOCY)XKJICHHE U COTJIaCOBAaHUE aJbTEPHATUBHBIX MHEHHH, MPUHSATHE

Oecele, CTPYKTypa JEIOBOTO
Juanora.

peleHusl WiIM IUTaHUpOBaHME Oyayumux oOCyXJeHHH. SI3bIKOBBIE
cpeacTBa Hadasa quanora. Temarnueckuil Mmarepuai: KomnsroTepsl 1
oKpyxaromui Mup. Jluanor Ha TeMy: Kak UCnonbp3yeTcs KOMIBIOTED
B Baieil yuebe (pabore)

[TonsiTue IHACKYCCHH.
IIpaBuna BeneHUs HAy4HOU
JUCKYCCHUHU.

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

SI3b1KOBBIE cpeacTaa
KOMMYHHKATHBHO-
CMBICJIOBEIX 0JIOKOB
TIICKYCCHUHU.

Brxurouenue B 6eceny, cooOmenne nHGopMaIuy, npeaHa3HaueHHO N
TUTSE OOCYKICHUSI.

Temaruueckuit wmarepuan: AKTyaJbHBIE HPOOIEMBI
ABTOMOOUIHN ¥ IKOJIOTHYECKast 0€30MacCHOCTb.

OKOJIOTHUH.

W3noxeHne cOOCTBEHHOM TOYKM 3pEHUS, IPUBEJICHUE COOCTBEHHBIX
apryMeHToB. Temaruueckuil Marepuain: AKTyaJbHbIE MPOOIEMBI
Pa3BUTHUS KOMITBIOTEPHBIX TeXHOJOTUN. Kakum Oyner KoMIbIoTep B

Oymymiem?




IIpuBneuenue BHUMAaHUs cobeceTHUKa; CTUMYJIUPOBAHUE
co0eceJHMKa K BBIPAXEHHUIO CBOEH MO3MIIMU; 3a1poc HHPOPMALIUHU O
MHEHHHM coOeceqHHKa. TeMaTHYecKHil MaTrepual: AKTyalbHbIE
npoOsieMbl Pa3BUTHA KOMIBIOTEPHBIX TexHosorui. Kommbiorep u
OKPYXKAIOLIUKA MUD.

PoneBoii ypok: ITonroroBka u npencraBieHHe COOOLIEHHUS 00 OJJTHOM
U3 BHJIOB KOMIIbIOTEpa OyIyIIero MO MpeIOKEHHOMY IUIaHy.
[TonroTOBKa HHTEPBBIO C ABTOPAMHU COOOIIECHHH.

YTO4YHEHHE aJeKBaTHOCTU BOCHPUATHS HHPOpMaruu (mepecrpoc,
npockba K  BBICTYHAIOMIEMY OOBSCHUTH CBOIO  IO3UIIMIO).
Temaruueckuit Marepuan: AKTyaJbHbIE TPOOJIEMBI  Pa3BUTHS
KOMIBIOTEPHBIX TexHOoJorui. KomnbroTeps! Oynymiero.

BeipaxkeHne cornacHs/Hecoriacusi C MHEHHEM COOeCeIHMKa, C
BBICKa3aHHOM TOYKOM  3pEHHs, OINPOBEP)KEHHE  KaKOro-Imbo
OTZACIBHOTO IIOJIOKECHMS, MHEHUs, NPUBEICHUE KOHTPAPIYMEHTOB.
Temaruueckuit Marepuan: AKTyaJbHbIE TPOOJIEMBI  Pa3BUTHS
KOMIIBIOTEPHBIX ~ TeXHOJOrMil.  KBaHTOBBIE, = MOJEKYISIPHBIE,
ONTUYECKHE U OMOKOMIBIOTEPHI.

Ypok-guckyccuss Ha TeMy: MoOKeT 1M KOMIBIOTEp 3aMEHUTH
YEJIOBEKA.

CrniocoObl BEIpaKEHHSI COMHEHHSI B TPABUIILHOCTH BBICKA3bIBAHUSI.
Temarnueckuii MaTepualt:

AKXTyasbHBIE MPOOJIEMBI PAa3BUTUSI KOMITBIOTEPHBIX TEXHOJOTHH. 3a
KaKMMHU KOMITbIOTepaMu Oynyiiee?

YpOK- OJIrOTOBKA M MPEJCTABICHUE COOOIEHUs (BBICTYIUICHHUS) HA
KOH(EpeHIMH, TMOCBAMIEHHONH  OyaymemMy  HH(GOPMAMOHHBIX
TEXHOJIOTUH.

S3pIKOBBIE CpENCTBA, XapaKTEpHbIE MJIs Hadaja BbICKA3bIBaHUS,
BBIJICJIEHUS OCHOBHOM MBICHM, JUI 3aKIOYUTEIBHOM  4YacTH
BBICKa3bIBAHUS.

Temaruueckuit Marepuan: AKTyaJbHBIE TPOOJIEMBI  Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHUH.

PouneBoii ypok-muckyccust Ha oaHy U3 TeM: CocoOeH 11 KOMIBIOTEp
U3MEHUTh Hamly kHU3Hb? 2. CMOXET JM KOMIIBIOTEpP MBICIUTH Kak
4eJI0BEeK?

Peuesoii OTUKET CopnepxaHue MOHATHUS «pedyeBOW ATHKET». OCHOBHBIE CTaHAAPTHI
npoeccuoHaITbHON peueBoro 3tukeTa. OCOOEHHOCTH JETI0BOTO TeIe(POHHOTO Pa3roBopa,
JIESITEIBHOCTH. CTaHJApTHBIE peueBbie (POPMYIIBL.

HaumeHoBaHue Pycckuii si3bIK (Kak HHOCTPAHHBIN) (10NMOJHUTEIbLHbIE
AUCHHMILINHBI paszaenl)

O0BbEM TUCHUILIMHBI, 3 3E (108 gacos)

3E/ak.u

Kpartkoe conep:xanue THCHHILINHBI

Ha3zBanmue pa3aesioB (Tem)
AUCIHILINHBI

Kparkoe conep:kanue pa3aeoB (TeM) IMCOUIIAHBI:

bonbime ropona

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

[TocTpoenne pauanora Ha 3aJaHHYI0 TeMy; CpaBHEHHUE
MOJIOKUTENBHBIX U OTPULIATENIBHBIX CTOPOH SIBJICHUSI.

OOpaboTka TEKCTa, BBIMHMCHIBAHWE K3 HEro HWH(POpPMaLUH,
3aJaHHOU B HESIBHOM BHJIE.

IIpoexm: I'opod moeii meymoi




MerpononureH

CpenctBa cBsi3M B TEKCTax pa3HbIX THUNOB. IIpucraBouHble
[JIAaroJibl; CUHOHMMMS, AHTOHUMUs, CIIOBA, BbIpaXkarolue
SMOLUU. Ob6cyxnenue TEKCTa «Kax MOSIBUIICA
METPOIOJIUTEH». OTBETHI HAa BOIPOCHI.

N3noxxeHne coliepKaHus MPOCIyLIAHHOTO MeKCcma ¢ Onopoul Ha
B0NPOCHDLU NAH.

My3bIKH YapyOIIKE 3BYKH

Bunel rnarosna, rinaronsl ABwkeHus. JIekcuka, — CBA3aHHas ¢
MY3BIKOH. CocTaBiieHHE CpPaBHUTEIIBHON XapaKTEpUCTUKU
JBYX MY3BIKaHTOB.

AynnotekcT «OnepHoe HCKYCCTBOY.

Paccka3 00 U3BECTHOM MY3BIKaHTE CBOEH CTpaHBI.

Buneoypok: pok-onepa «KOHoHa 1 ABOCBY.

[IpecTymnnenue U Haka3zaHue

Ceepx¢pazoBbie  enuHCcTBa.  CTPYKTYpHBIE  OCOOEHHOCTH.
Jlexcuka, oOcCIyXHBaroIIasi TeEMy; JOTHUECKHE U POJOBUIOBBIC
nenoyku. TonkoBaHue NOHATUH. [locTpoeHrE MOHOJIOTHUECKOTO
BBICKa3bIBaHUS C OTMOPOIl Ha MH(OPMAIUIO, TPEACTABICHHYIO B
HOMUHATHBHOU (hopMme.

CocraBieHHE 3aMETOK O KPUMHHAJIBHBIX IPOUCIHIECTBUIX C
UCTIOJIb30BaHUEM JIAaHHON HH(DOPMAIIH.

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

TexHuka 1 )KU3HLb

CuHTakcuyeckass CUHOHMMHS. AKTUBHBIE U  IaCCUBHBIE
KoHCTpyKuuu. OOpazoBanue CYLIECTBUTEIIBHBIX OT
[IpUIAaraTelbHbIX W IIarojioB. POpa3eosorusmbl €O CIOBOM
«CBET»; OIpENCIICHUE 3HA4YCHUS CJI0Ba M3  KOHTEKCTA.
CpaBHeHHE pa3IM4HBIX YCTPOMCTB 1O  3aJaHHBIM
napamerpam. AyanorekcT «IItrnuka Ha Gatapeikaxy.
CocraBneHue TeKCTa ¢ ONOPON Ha TaOIHILy.
IInceMO  1pyry ¢ pEeKOMEHJALUsSMH U COOTBETCTBYIOLIEH
apryMeHTalHeH.
IIpoexm: 1IpoBOAMM PEKIAMHYIO KaMIIAHUI0 HOBUHOK TEXHUKH.
CouMHsieM peKIaMHbIE CIIOTaHBI.

Cucrema oOpa3oBaHus

AHanu3 JIOTUKO-CMBICIOBOH CTPYKTYpPbl TEKCTOBBIX OTPBIBKOB.
CpenctBa cBsi3M MeXAy ab3amamMu, MepexogHble MPeIoKeHNUs,
PUTOPHUYECKHUE BOIIPOCHL. [ 71aros «y4uTh) ¢ IPUCTaBKAMM.

CuHOHUMMUS; AHTOHUMMSI, YCTOMYUBBIE BBIPAKECHUS,
WCIOJIb3YEMBIE  JUJII  BBIPAXKEHUSI pEeajui, CBSA3aHHBIX C
oOpa3oBaHUEM. CocraBneHnue MOHOJIOTHYECKOTO

BBICKa3bIBaHUS 110 MPEIIOKEHHON MOJIEIIN.

Counnenue: JIOCTOMHCTBA M HEAOCTATKU OYHOM M 3204HON (hopM
oOy4enus (c onopoit Ha TabnuILy).

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

CounHEHHE O 3HAUYEHUU BBICIIIEr0 00Opa30BaHMUS.

Jucnym ¢ yyacmuem xomauno-onnonenmos: HyXHO I BceMm
10JIy4aTh BhIcIIee oOpa3zoBaHue?

3arajouyHas pycckas Jylia:
Hcroku. Taiieel  pycckoit

JLyIiu

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

JeTanbHOE MOHNMaHue HH(OpPMAIIUHU, COAEPIKaIIEHCs B TEKCTE, U
KPUTHYECKOE €€ OCMBICIICHHUE;

pa3BUTHE ACCOLMATUBHOIO U JIOTUYECKOTO MBIILICHUS




I{aHHOHaHBHaH IICUXOJIOTHUA B
BUPTyaJIbHOM MHupe. Pycckue
rjra3aMy MHOCTPAHIICB

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

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

MOCTPOEHHE COOCTBEHHBIX PEUEBHIX TPOU3BEACHUN;
AKTUBU3ALMS AHAIUTUYECKUX BO3MOKHOCTEH ydallUXCsl.
Buxmopuna-npezenmayus ~ pasueix — Hayuti  Ha
CMepeomunHulX NPeocmasieHuil 0 HuXx.

OCHoe6e

HanmeHoBaHue QM CHUIIIHHBI

IIpaBoBeneHue

O0BbEM TUCUMILIUHBI,
3E/ak.u

2 3E (72 yaca)

Kparkoe copepxxanue 11 CUMILINHBI

Ha3zpanue pa3aesioB (Tem)
JHCIHILIMHBI:

Kparkoe conep:kanue pasnenon (TeM) JMCHHIIHHBI:

Tema Ne 1 [lonstue n
MPU3HAKH TOCYJapCTBa.
OcHOBHBIE  TEOpUHU
BO3HUKHOBEHUS
rocyaapcTna

Bitactbs 1 conpanbHbie HOPMBI 10TOCYAapCTBEHHOTO IIEPUOIA
ITonsTHE M IPU3HAKU rOCyIapcTBa

CooTHolIeHHE rOCyAapcTBa ¢ 00IIECTBOM

CooTHolIeHNE U B3aUMOCBSI3b FOCYIapCcTBa U IpaBa

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

Tema Ne 2 CymHoCTb,
(GYHKIMU 1 MEXaHU3M
(anmmapat) rocynapcTaa

I'ocynapcTBeHHas BJIacTh Kak Pa3HOBUAHOCTH COLIMAIIBHOM BIacTH
[Tonstue u knaccupukanus GyHKIUN rocyiapcTaa

OcHOBHBIEC BHYTPEHHHE U BHEIIHKE (PYHKIIMH rOCY1apCTBA
MexaHu3Mm rocynapcraa

[TonsiTHe , MPU3HAKU U BHUJIBI OPTaHOB rOCy1apCTBA

Tema Ne 3 Tuns! 1 popMmer
rocygapcrsa. IIpaBoBoe
rocynapcTBo

@®opma rocygapcrna: NOHATUE U JIEMEHTBI

®opMa rocyapCTBEHHOTO IIPABICHUS

dopma rocyJapCTBEHHOTO YCTPOMCTBA

[TonuT4ecKui peKUM: IIOHATHE, IPU3HAKU, BUJIBI
IIoHATHE CYIIHOCTBH PABOBOIO rOCyAAapCTBa

[IpuHIHUIIBEI TPAaBOBOTO TOCYIapCTBA

I'pask1aHCcKOE OOIIECTBO: MOHATHE, CTPYKTYPA, MPU3HAKU

Tema Ne 4 CymHocCTb,
MPUHIIAE U QYHKIIAH
npasa

IloHATHE M TPU3HAKY ITpaBa

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

[TpuHIMTBI TIpaBa: TMOHSATHE U BHUJIBI

[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 M CTaTbl HOPMATUBHOTO aKTa
Bunbl mpaBoBBIX HOPM

IlonATHE, CTPYKTYpa U BUJIbI IPABOCO3HAHUSA

IIpaBoBas KynbTypa

Tema Ne 6 Turmer u
UCTOYHUKA

Tuns! npaBa: pa3Iu4HbIE 0IXO0AbI
[TpaBoBas cucrema o01IeCTBA: OHATHE U CTPYKTypa




npaBa

OcHOBHBIE TPABOBBIE CEMbU COBPEMEHHOCTHU
@OopMbI(MCTOUYHUKH) MPaBa: MOHITHE U BUJIbI
[TonsaTue U BUIBI HOPMATUBHBIX AKTOB
[TonsaTue, Npu3HAKU U BUJIbI 3aKOHOB

Tema Ne 7 IIpaBomepHOe
[IOBECHHUE,

IloHATHE U BUBI IPABOMEPHOIO MTOBEICHUS
IloHATHE, IPU3HAKYU U BU/BI IPABOHAPYILICHUN

MpaBOHApyLIEHHUE, FOpunnueckuii coctaB nmpaBoHApYyLIEHUS

FOpHUINYECKas [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.
[TpaBoCcOCOOHOCTH U I€ECIIOCOOHOCTh CYOBEKTOB MpaBa
CyOBbeKTHBHBIE MpaBa U IOPUINUECKUE 00SI3aHHOCTU: TIOHATHE U
CTpYKTYypa

IIpaBOBOM cTaTyC TUYHOCTH: IIOHATHUE, CTPYKTYpa, BUJBI
OOBEKTH TPaBOOTHOIICHUN: TIOHSATHE U BU/IBI

[TonsiTue u knaccuuKanus PUIMIECKUX PaKTOB

Tema Ne 9 I'paxxnanckoe
IIpaBo

IloHdaTHE W mpeaMeT TpakJaHCKOro IpaBa. MeToa rpa)IaHCKO-
IIPaBOBOI'O PETYIUPOBAHMS. MICTOUHUKY IpaskIaHCKOTO IIpaBa
[TonsiTne M copep)kaHuE TPaKAAHCKUX MPaBOOTHOIIEHUH. CyOBeKT
TPaXJaHCKUX MPaBOOTHOLLICHUM. Bungr TPaKTaHCKUX
IIPaBOOTHOLLICHUN

[TonsiTue u comep)kanue rpaxaaHCKoN mpaBocrnocobHoctu. [lonsTue
U COoZIep)KaHue TPaXKAAHCKOM 1eecrtOCOOHOCTH.

IloHATHE W NpPU3HAKK IOPUAWYECKOrO JMIA. BO3HMKHOBEHHE U
IIpEKpaLICHUE NEATEIbHOCTH OPUINYECKUX JTUL. BUABI IOpUANYECKUX
JIULL

[TonsiTue u BUIBI OOBEKTOB TPAXKAAHCKUX IMpaB. Bemu kak 0OBbEeKTHI
IpakIaHCKHUX MPaB U UX Kiaccupukanus

Ocy1ecTBieHne TPaXIAHCKUX MpPaB M HCIOJHEHHE O0O0SI3aHHOCTEH.
3amuTa rpax/J1aHCKUX MpaB
Ilomatue wu  Buasl  caenok.  dopma  CHEIKH. Ycnosus
JNEHUCTBUTEIIBHOCTU  CHEJIOK. Oomme MIOCJIEICTBUS
HEJICUCTBUTEIBHOCTHU CJHICIIOK.

IloHsATHE IpencTaBUTENLCTBA. JIOBEPEHHOCTD.

HckoBast 1aBHOCTD.

[IpaBo u conepkanue mpaBa coOCTBeHHOCTH B PD: yacTHas,
rocyJIapCTBeHHasi COOCTBEHHOCTh. [IpnoOpeTeHne u npexpamienue
npaBa coocTBeHHOCTH. OO01Ias coOCcTBeHHOCTh. OrpaHUYeHHbIE
BEIIHbIE ITpaBa. 3aluTa MpaBa COOCTBEHHOCTH U MHBIX BEIIHBIX
Ipas.

[Tonsartue ob6s3aTenbcTBa. Buabl o6a3arenscts. [lonsaTe n
MPUHLUIBI KCTIOJIHEHUS 00s13aTenbeTB. [Ipekpaiienne 00s3aTenbCTB.
OTBETCTBEHHOCTD 32 HEUCIIOJHEHUE UM HEHAJIEXkKAIIlEe
WCTIOJITHEHUE 00513aTEeNbCTB.




HaumeHnoBanmne TUCIHUILINHDI

OCHOBBI ’)KOHOMHKH U MCHECIKMCHTA

O0béM qucouiminnbl, 3E/ak.u

3 3E (108 uac.)

Kpatkoe conep:xaHue THCHHILINHBI

HasBanue pa3aeioB AMCHUIIJIHHBI

Kpatkoe conep:xanue pa3iesoB THCHUILINHBI

JKOHOMHYECKasi TEOPHs: NpeaMeT U
METO/

[Ipenmer U (QYHKIUM SKOHOMHYECKOW TEOPHUHU.
Muxkpo- u MAaKpOSKOHOMHKA. MeTto bl
SKOHOMMUYECKUX MCCIEA0BAHUNA. DKOHOMHYECKAS
HayKa W IIOJIUTUKA. PBIHOK M BMEIIATEILCTBO
rocyJaapcTBa B 3KOHOMHUKY. OOliee paBHOBECUE U
SKOHOMHYECKas PPEKTUBHOCTh. ['0cynapcTBO H
IIPaBOBbIE OCHOBBI JKOHOMUYECKOM EATEIbHOCTH.
DKOHOMHYECKas Teopus u COLIMAJIBHO-
SKOHOMHUYECKAsl CUTYyallusi B COBpeMeHHoU Poccun.

OCHOBBI TEOPHH CIIPOCA U NPEII0KEHHS

PerHOuHBI MexaHu3M. CIOBUTH KPHUBBIX CIIpoca U
MPEAJIOKEHUs II0J BO3IACUCTBUEM PBIHOYHBIX U
HEPBIHOYHBIX (haKTOPOB.

OcHOBHbBIE PBIHOYHBIE CTPYKTYPHI

IlonsTie oOTpaciu M OTPacieBOrO  phIHKA.
PeiHouHas BJIACTh. CosepiieHHas u
HECOBEpPLIECHHAs KOHKYpEHIUS. OcHoBHbIE

PBIHOYHBIE CTPYKTYphl. OrpaHMYeHUE PBIHOYHOM
BJIACTU: aHTUTPECTOBCKOE 3aKOHOAATENBCTBO. ['0C.
peryiaupoBaHue €CTECTBEHHBIX MOHOIIOJINH.

HannonaanHasi JKOHOMHKA: IEJIU U
NPHOPUTETHI

HanmonameHas skoHomuka. IloHsaTus cekropa,
OTpaciu u cepsl SKOHOMHMKH.
MakposKOHOMUYECKHE LEIU U  NPUOPUTETHL.
OcCHOBHBIE MaKpOAPKOHOMUYECKHUE IIOKa3aTelu H
MeTo/bl UX m3MepeHus. CucreMa HallMOHAJIbHBIX
CUETOB.

Makpo3koHOMUYeCKAsSI HECTAOMJIBLHOCTb.
Nudasuus u 6e3padboruna

MaxkposkoHOMHUYECKass HECTaOMIBHOCTh H €€
nposiBiieHus. MWHGusmus, ee NpPUYUHBI, THIIHI,
nociencTeus. bespadoruiia, ee MpUUUHBI, BUABI U

MOCHEACTBUSA.  B3auMMOCBsA3p  WMHQUIALUMH |
0e3paldoTHIIBI.
IKOHOMHUYECKHE IUKJIBI H KPU3UCHI [MuknuuHocTh  Kak — (opMa  SKOHOMHYECKOTO

pa3BuTHs. [IpUYMHBI LIUKIMYECKUX KOJICOAHUH.
BosnelictBue rocymapcrBa Ha 3KOHOMHUYECKUU
LUKJI.

IpuHIMNBI COBPEeMEHHBIX
HAIMOHAJIBHBIX CHCTEM MeHeKMeHTa

Conmepxanue W JIOTHKAa pa3BUTHS  CHUCTEM
yrnpasieHus.  DQQeKkTuBHOE  ympaBlieHHE B
YCIOBHUAX HMH(OPMAIMOHHOW 3KOHOMHUKH U €ro
cneunpuka. Buabl ynpaBIeHUECKHMX HABBIKOB,

HEOOXO/JUMBIX ~ COBPEMEHHOMY  MEHEIXKepy.
[IpuHIHUIIBI COBPEMEHHBIX HAIMOHAIBHBIX CUCTEM
YIPABJICHHUS. ConocraBUTENbHBIN aHaIn3

MOJIXOJIOB TPEX IIKOA (aMEPUKAHCKOH, SITOHCKOM,
KUTaNlCKOM) Hu PO OIIeMBI OIITUMHU3ALMU
YIOpaBJICHUS OpraHu3alMed MU €€ PpeCcypcamu.
Poccuiickast MoJienp yrpaBieHusl, ee cnenuduka B




YCIOBUSAX IEPEXOJHON SKOHOMUKH U IIEPCIICKTUBBI
pa3BUTHA.

YnpaBieHue 4e10Be4eCKUMU pecypcaMu | YIIPaBICHUE YEIOBEUECKUMHU peECypcaMu — PO
CHCTEMBl COBPEMEHHOro MeHemkMeHTa. OOmue
MOAXOAbl M  MEXaHM3Mbl MX  pealu3aluu.
[TapTHEpCKHE OTHOLIEHUS U APTHEPCKUU ITOIXOL
KaK IEepPCHEKTUBHAs OCHOBA pa3BUTHUSA CHCTEM
yIpaBJIeHUs U OM3HEca.

CymHocTs 1 00111as XapaKTepuCcTUKa MOTUBALIHH.
MoTuBaoHHbI# mporecc. 3apaboTHas miaTa u eé
¢ynkuuu. [Ipon3BoAUTENFHOCT TPYIa U YPOBEHb
oryathl. 3pQEKTUBHOCTH TPYya.

PYKOBOJIUTEJIb OII BO:

s S Jlo3a O.T.
Mupextop HOUT %

Homxunocts, BYTI [onmnuce ®amunus 1.0.



