DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOe 00Pa308amMeNbHOE YUPeHCOeHUE BbLCULE20
obpaszosanus «Poccutickuii ynugepcumem opyicobi Hapooo8»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTAIIUSA YYEBHOM JUCIATLIUHBI

Oopa3oBartesibHAsI MIPOrpamMMa

03.03.02 «Duszuka»

HanmenoBanue JMCUUILIHHDBI

Pduznyeckas KHHETHKA

O0BEM TUCHUIIINHBI

2 3E (72 yaca)

Kpartkoe conep:xkanue TUCIHHIIMHBI

Ha3zBanmue pa3iesioB (Tem)

KpaTlcoe coaepikaHue pa3icjioB (TeM) AUCHHUIIIMHBI

JAMCIHUILIHHBI
OcHoBBI pu3NKH D¢ dexTrBHOE ceuenue B3anMoaeHcTBIS yacTull. CpeaHss
CTOJIKHOBHUTEJIbHBIX JUIMHA CBOOOAHOTrO NMpobera YacTHIl M YaCcTOTa CTOJIKHOBEHUH.

IMpouecCoB B ra3oBoM paspsaae

HApenid u nuddysus
3apsisKeHHbIX YACTHUIL IJ1a3Mbl

Oopa3oBanue u rudesib
3apsKeHHbIX YaCTHIL

Ypyrue u Heynpyrue CTOJIKHOBEHHUSI.

JuddepenunansHoe ceYeHHE U YIIIOBOE PACCESTHUE YACTHII.
TpaHcopTHOE CEUEHUE U TTOTEPS] KOJIMUECTBA JBUKECHUS TIPU
CTOJIKHOBEHHUSIX.

[Tonstpu3annoHHOE ceueHre B3auMOICUCTBUS HOHOB C
HEHTpaIbHBIMU YaCTHUIIAMHU.

B3auMopeiicTBHE HOHOB C TUITOIBHBIMH MOJIEKYJIaMH.
Pe3onancHas nepesapsiaka.

KynoHoBckue CTOJIKHOBEHUS 3apsyKEHHBIX YaCTHII.

OOMeH sHepruel U penakcalys SHepruu Ipyu CTOIKHOBEHUHU
YacTHULL.

Heynpyrue cTOITKHOBEHHS 3JIEKTPOHOB C aTOMaMH 1
MoJIeKyJiaMH. THIIBI HOHU3AIMU YacTHIl. J(uccornumanus
MOJIEKYJL.

CkopocTb apeiia 3JeKTPOHOB.

[Tpunumn nomodus.

ITpoBOAMMOCTS MOHN30BaHHOTO ra3a.

PaboTa snexkTpruyeckoro mosms.

Huddysuonnsiit norok. CooTHONIEHUE DUHIITEHHA.
[TpononpHas u nonepeyHas AuPpPy3ust 3IEKTPOHOB U HOHOB B
AIIEKTPUYECKOM IIOJIE.

CBobOonHas u amOunosnsgpHas 1udpPy3un.

Jpeiid 31eKTPOHOB B CKPEIIEHHBIX 3JEKTPUUIECKOM U
MarHUTHOM MOJISIX.

ITpoTekaHne 3JIEeKTPUYECKOrO TOKA B IJIa3M€E B IPUCYTCTBUU
IPaJUEHTOB IJIOTHOCTH 3aPSKEHHBIX YACTHII.

Poxnenue u rubenp 3apsHKEHHBIX YaCTHI] B TUTa3MeE.
WNonuzanus 371eKTPOHHBIM YJIaPOM.

duTOMOHU3AIIHUS.

Honwuzarms npu CTOJIKHOBEHHH BO30YKIEHHOTO aToma ¢
aTOMOM WJIA MOJIEKYJIOH.

PexoMOMHAIOHHBIE TTPOIIECCHI B TA30BOM pas3psiie.
doTopekoMONHAIIHSL.




TepMoguHaMuUyecKue U
TPaHCNOPTHbIE CBOMCTBA
PABHOBECHOI MJ1a3MblI

PexomOuHaIms B TPOWHBIX CTOJTKHOBEHUSX.

Y napHO-peKOMOMHAIIMOHHAS] PEKOMOMHAIIHS

C y4acTHEM aTOMOB.

JusnexTpoHHass peKoMOUHAIIHS.

JuccounatuBHas peKOMOUHAIUS.

[Ipununanue 3J1eKTPOHOB K aTOMaM U MOJIEKYJIaM.
OcB000k/IeHNE IIEKTPOHOB U3 OTPULIATENIbHBIX TOHOB. MOH-
MOHHAs1 peKOMOMHAIIHS.

XUMUYECKUI U HOHU3ALUOHHBIA COCTAB IJIa3MBbl.
Tepmoaunamuyeckue GyHKIUH.

DIIEKTPONPOBOIHOCTb.

TemnonpoBoAHOCTh, TEMIEPATYPATTPOBOAHOCTE U «AUPDY3U»
Teria.

PeakTuBHAs TEMIOMPOBOAHOCTD.

DNEeKTpOHHAas TEIUIONPOBOIHOCTD.

[Torenuuan moToka Tervia.

Juddy3us u BI3KOCTB.

PykoBoautens nHanpasienus 03.03.02 «Dduzuxay»

O.T. Jlo3za




DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOe 00Pa308amMeNbHOE YUPeHCOeHUE BbLCULE20
obpaszosanus «Poccutickuii ynugepcumem opyicobi Hapooo8»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHAsI MIPOrpamMMa
03.03.02 «Pusuka»

HanmeHoBaHMe IMCHUILIMHBI

A.]'Il"Op]/ITMbl U A3BIKU IIPpOrpaMMupoOBaHust

O0BLEéM THCHUILINHBI

3 3E (108 uac.)

Kpartkoe conep:xkanue TUCHHNINHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIUHBI

Kpartkoe conep:xanue pa3uenoB (TemM)
AUCHUILINHBI:

1. Benenue B alirOpUTMHU3ALUIO U 1.
MIpOrpaMMHUPOBaHUE

CUHTaKCUC U CEMaHTHKa BBICOKOYPOBHEBBIX
SI3BIKOB MIPOrpaMMHUPOBAHUSI: andasur,
UICHTU(UKATOPBI, KOHCTAHTBI, TEPEMEHHBIC,
OCHOBHBIC  CTaHJAPTHBIC  TUIBI  JIAHHBIX,
BBIDAKCHUS,  ONEpPAallMd  HaJ  JaHHBIMH,
HPUOPUTETHI U TIOPSIOK BBITOJHEHHSI OTICpPAIIHid,
GyHKIHN.

Omnepatopsbl. [ToHATHS 0 MPOCTEHUIIMX CIIOCOOAaX
BBOJ/Ia-BBIBOJIA, O (haiiiax.

[Tpou3BoiHbIC THUIIBI JAHHBIX: MACCHBBI, CTPOKH,
CTPYKTYpbl. ~ YKazaTeiad, UX Ha3Ha4YCHUE,
Olepalliu HaJl yKa3aTelsIMH. YKazareld |
MacCHBBI.

2. CTpYKTYpHBIN MOIXOM K 1.
IPOrPaMMHUPOBAHUIO

Hcnonb3oBaHuEe THUIIOBBIX aQJITOPUTMOB  JJIA
pELIECHNS BBIYMCIUTEIbHBIX 33/1a4.
Mertonbl  COPTUPOBKH  JTaHHBIX.
anredpanvyeckux ypaBHEHUH.
Pemenue cucremsel JIMHENHBIX YPABHEHUN.

Pemenue

3. OOBEKTHO-OPUEHTHUPOBAHHBIN MOAXO K 1.
IPOTPaMMHUPOBAHUIO

Knaccel 1 00BEKTHI Kilacca. HpaBI/IJ'Ia AOCTYIIa K
KOMIIOHCHTaM KJiacca.

2. Ileperpyska ornepanuin JUISt KJ1acca.
JpyxecTBeHHbIE KJIacChl U QYHKIUU.
3. Pemenne 3amau  BeKTOpHOH  amreOpsl ¢
UCIOJBb30BAHUEM  KJIACCOB  «BEKTOP» U
«MaTpHLa».
PyxoBonurens Hanpasienus 03.03.02 «Puzuka»
P —

O.T. Jlo3a




DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOe 00Pa308amMeNbHOE YUPeHCOeHUE BbLCULE20
obpaszosanus «Poccutickuii ynugepcumem opyicobi Hapooo8»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTAIIUSA YYEBHOM JUCIATLIUHBI

Oopa3oBaresibHAasi NpOrpaMmma
03.03.02 «Pusuka»

HanmenoBanue JMCUUILIHHDBI

DJIeKTPOAMHAMHUKA

O0BEM TUCHUIIINHBI

4 3E (144 gaca)

Kparkoe

coJiep:KaHue TUCIHIIMHBI

Ha3zBanmue pa3iesioB (Tem)
AUCHHUIJIMHBI

KpaTlcoe coaepiskaHMEe pa3icjioB (TeM) AUCHHUIIIMHBI

YpaBuenuss MakcBeJuia B BAKyyMe
KaK CJIeJACTBHE ONBITHBIX (DAKTOB

VYpaBHeHuss MakcBemia B BaKyyMe Kak CIEICTBUE
OMNBITHBIX (paKkTOB. BekTop 3neKkTpuyeckoil mospu3anuu.
IInoTHOCTH CBSI3aHHBIX 3apsa0B. Bexkrop
HaMarHu4eHHocTU. [[IOTHOCTP TOKa HaMarHUYeHWs.
VYpaBHeHuss Makcsemia B cpene. I'paHuYHBIE YCIIOBHS.
Cunpl, fgelcTByHOIIME Ha  3apsaapl U TOKM B
AIIEKTPOMAarHUTHOM I10JI€. DHEPrusi 3JIEKTPOMATHUTHOIO
OJIS.

DJIeKTPOCTATUKA

[ToreHnuan 3ME€KTPOCTATUYECKOIO IOJIA, CO34ABAEMOIO
3aJJaHHBIM pacIpe/ieIeHueM 3apsoB. MyJbTHIIONbBHOE
pasoxxeHue IIEKTPOCTATUYECKOTO NOTEHIMANIA.
[Torennuan aBoiHOrO 3nekrTpuueckoro ciuos. Ilome
CBS3aHHBIX 3apsiIoB. DHEPIUsl CHCTEMbI 3apsHKEHHBIX
IIPOBOJHUKOB. [ToreHunanbHbIE " E€MKOCTHBIE
ko3¢ ¢unmenTsl. Cuiibl, IEUCTBYIOIIME HAa TPOBOAHUKYU U
JMDJIEKTPUKH B AIEKTPOCTATUYECKOM I10JIE.

MarHuTocTaTuKa

MarnutHoe noie, CO3/1aBacMoe 3aJaHHBIM
pacnpeneeHueM TOKOB. MarHuTHoe MyJIbTHUIIOIBHOE
pasnoxxenue. [lome mnocTosHHBIX MarHUTOB. Teopema
SKBUBAJIEHTHOCTH  Amrepa. MarHuTHble  CBOMCTBa
CBEpXIIPOBOJHUKOB. ~ ODHEprusi  MarHUTHOTO  MOJIs
MOCTOSIHHBIX TOKOB. MHIYKTUBHBIE KO3(DPHUIIUEHTHI.
Cunpl, neiicTByIONME HA CBEPXITPOBOAHUKU U MarHeTUKU
B [IOCTOSIHHOM MarHUTHOM IOJI€.

CrannoHapHBIA JIEKTPHYECKHIA TOK

[lone UMAMHAPHUYECKOTO NPOBOJHUKA C MOCTOSHHBIM
ToKOoM. Mogens [lpyle OMHYECKOTO CONMPOTHUBIEHUS
MTPOBOJTHUKOB.

IlepemMeHHOE 3JIEKTPOMATrHUTHOE
noJje

[T;mockue aneKTpoMarHuTHbIE BOJIHBL. OTpakeHUe 1
MPEJOMIIEHUE JIEKTPOMArHUTHBIX BOJIH Ha TUIOCKOM
TpaHMLE pa3zelia IByX Cpell. 3ana3/IblBarolIIne
AJEKTPOMATHUTHBIE MOTEHUUAIBI. [1os aexkTpuyeckoro
U MarHutHoro BuOpatopos ['epria. MynbTumnonsHoe
Pa3JIOKEHHE 3aMa3IbIBAIOIIMX NOTEHIUAIOB. M3nyueHue
JIMHEHOM aHTeHHbI. [1o1€e MPOU3BOJIBHO JBUKYIIETOCS
ANEKTpUUECKOro 3apsaa. Cuia peakuu U3ydeHus..
PaccestHue 351eKTpOMarHUTHRIX BOJTH CBOOOJHBIMH
3apsiiaMu.




KBa3I/ICTaIII/IOHaprIe TOKH M ITOJIA

VYpaBHenus MakcBeria B KBa3UCTAllHOHAPHOM
npubmkenny. KBasucrannoHapHble TOKW B TMHEHHBIX
LeTsiX. DIeKTpoMeXaHndeckas ananorus. CKuH -
saddekr. nuaabie muand. [TpubnmkeHne MarHuTHOM
TUAPOIUHAMUKU. BomHbI AnbBeeHa.

DJIeKTPOHHAS TeOPHs CPeJl

VYpaBHeHust Makcseiuia - JIopeHIa 1 MakpOCKOIIMYECKHE
ypaBHeHUs1 MakcBesuia. DJIeKTpOHHAs TEOPUs
JIUAJIEKTPUKOB B MIOCTOSTHHOM 3JIEKTPUUECKOM I10JI€.
DNeKTpOHHas TEOpUsl HaMarHu4eHus (Ci1aboMarHUTHBIE
cpensi). Teopust peppomarnerusma o Beticey.
DJIEKTPOHHAs TEOPHsI IUCTIEPCUU U TOTJIOIIECHHUS
ANEKTPOMArHUTHBIX BOJIH. M3nyuenue BaBunosa -
YepenkoBa. DIEKTpOHHAs TEOpUs ONTHUECKOTo 3 dekTa
Keppa. DnexrponHast Teopusi MAarHUTHOTO BpaIICHUS
IJIOCKOCTH mojsipu3anuu cBera (dddexra Dapanes).

HpI/IHIIHH OTHOCUTCJIBHOCTH

CKopocTh pacpocTpaHEHUsI B3aUMOACHCTBUH.
NntepBas. CodctBenHoe Bpemst. [IpeoOpasoBanue
Jlopenna, ero cneactBusi. OTHOCUTENIBHOCTD
oJlHOBpeMeHHOcCTH. [IpeoOpazoBaHue CKOPOCTH.
YetsIpexMepHBbIE BEKTOPBL. YeTbIpeXMEpHasi CKOPOCTb.

PeassiTuBHCTCKAsA MEXaHUKA U
JABH)KeHHe 3apsiia B
3JIEKTPOMATHUTHOM I10JI€

[TpyHIMIT HAUMEHBIIETO AEHCTBUS. DHEPIHUs U UMITYJIbC
yacTuibl. IHBapuaHTHast Macca. DlIeMeHTapHble
JaCTHULbI B TCOPUU OTHOCUTCIIBHOCTHU. quI)IpeXMepHI)Iﬁ
IIOTCHOMAJI I10JI. ypaBHeHI/Iﬂ ABWIKCHUA 3apsaaa BO
BHEIIIHEM 3JIeKTpOMarHUTHOM moJjie. KanubpoBounas
MHBapUaHTHOCTb. [I0CTOSHHOE 3JIEKTPOMarHUTHOE IOJIE.
Tensop anekrpomaruutHoro nosis. [Ipeodbpasobanue
JlopeHua s nosia. IHBapuaHThI IOJIA.

YpaBHeHus1 3JIEKTPOMATHUTHOT O
1oJIsi B KOBAPUAHTHOM (popMme

IlepBas napa ypaBHeHM MakcBeilia B BAKyyMe.
JleiicTBue 1Sl 37EKTPOMarHuTHOTO MOJIS.
YeTtsIpexMEpHBIN BEKTOP TOKA. Y paBHEHUE
HenpepbeIBHOCTH. BTopas nmapa ypaBHeHuil Makcsena.
II1OTHOCTB SHEPIUH U ITIOTHOCTH ITOTOKA YHEPTUU.
TeH30p 3HEpruu - UMITyJIbCa JIEKTPOMArHUTHOTO IOJIS.
KoBapuantnas ¢popma ypaBHeHuit MakcBesuia B cpefie.

PykoBogutens Hanpasienus 03.03.02 «Duzukar

O.T. Jloza




DedepanbHoe 20cy0apcmeeHHoe a8MOHOMHOe 00PA308amMeNbHOE YUPEeHCOeHUe 8bICULe2O
obpaszosanus «Poccutickuii ynugepcumem opyicobi Hapooo8»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHAsI MIPOrpamMMa
03.03.02 «Pusuka»

HanmeHoBaHMe IMCHUILIMHBI

JuddepeHnnanbHbie YyPAaBHEHUA

O0BLEéM THCHUILINHBI

4 3E (144 yaca)

Kpartkoe conep:xkanue TUCHHNINHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIUHBI

Kpartkoe conep:xanue pa3uenoB (TemM)
AUCHUILINHBI:

BBenenue

Ponp muddepeHnnanbHBIX ypaBHEHHH B HW3YYCHHU
sBIieHUN  mpuponabl. [IpuMepbl  MEXaHUYECKHX U
(U3MYECKUX 3a7a4, TPUBOAAIIUX K MU dEepeHIIUATbHBIM
ypaBHeHUsM. OCHOBHBIC TOHSTHS W KIacCU(pHUKAIUSA
nmud hepeHInaNbHBIX ypaBHEHHIA.

YpaBHeHNs NepBOro NopsiaKa,
pa3peliéHHbIe OTHOCUTEIbHO NPOU3BOIHOM

I'eomeTpuueckas WHTEPIIPETALUS. Meton
M30KIMH.VIHTErpUpyeMBble THIBI ypaBHEHU IEPBOTO
MOpsiAKa. YPpaBHEHMS C pa3AeSIONIMMHCS TEPEMEHHBIMU.
OpnHOpoJHBIE YpaBHEHHS M MPHUBOJAIIMECS K HHUM.
Jlunelinple ypaBHEHHs OepBoro mnopsaka. Meron
BapUallUM MOCTOSHHOM. VYpaBHeHuss bepHymu wu
Pukkatu. VYpaBHeHus B TOdHBIX auddepenimanax.
WNHrerpupyromuii =~ MHOXHUTENb M METOABL  €r0
HaXO0XICHUS.

CyuiecTBoBaHMe M eAUHCTBEHHOCTh
peleHuUst

OnpeneneHre METPUUYECKOro MpocTpaHcTBa. [IpuHiun
cXKaTbIX oToOpakeHmil. TeopemMa O CymIeCTBOBaHMH U
€AMHCTBEHHOCTH PELLeHNs] Ha4allbHOM 3a/1auu.

JuddepenuuajbHble ypaBHeHUsI IEPBOTo
NMOPSA/AKA, He pa3pelieHHbIe 0THOCUTEJIBLHO
NPOU3BOAHOM

Oco0Oble  pelieHusT W METOAbl WX  HAXOXKICHUS.
Orubaromas ceMelCTBa KPUBBIX M METOIBI €€
HaxoxnaeHus. Orubaromias, Kak o0co0oe pelieHue.

VYpasuenus Knepo u Jlarpanxa.

O01as Teopusi JMHEIHBLIX CUCTEM €
nepeMeHHbIMHU K03 puuneHTamu

JIvHeHbIe OJTHOPOJIHBIE CUCTEMBI C IEPEMEHHBIMU

ko3 punmentamu. OyHnameHTanbHas CUCTEMa
pewenuil. lerepmunant Bpornckoro. @yHaameHTanbHast
Marpuua pemenuii. ®opmyna Jinysumia. Meron
BapHallM¥ NOCTOSIHHBIX JJIsl JINHEHHBIX HEOJTHOPOIHBIX

JIuneiinbie nuddepeHuaibHble YpaBHEHUS
BBICILIMX MOPSIIKOB C lepeMeHHbIMHU
k03 puumneHTamu

Jluneitnoe muddhepeHnnanpHOe ypaBHEHHE N-20 TTOPSIKA.
®opmyna Octporpaackoro-JInysmuis. MeTon Bapuamu
MOCTOSIHHBIX. [[oHMKEeHNE opsiAKa TMHEUHOTO
JuddhepeHINAIBHOrO YPaBHEHUS.

JInHeliHbIe cHCTEMBbI C MOCTOAHHBIMH
ko3 puumnenTamu

Jluneiinbie cucteMsl U hepeHaIbHbIX YPaBHEHHN C
NOCTOSHHBIMH KO3 duumenramu. JInHeliHbie
IuddepeHInanbHbe YpaBHEHUs N-TO MOPsAKa C
MOCTOSTHHBIMU K03 (prunreHTamu. YpaBHeHue Ditnepa.

Kpaesblie 3agaun

[Tonsitue xpaepoit 3anaun. CyliecTBOBaHUE U
€JIMHCTBEHHOCTh PYHKIIMHU ['prHa KpaeBoii 3amaun.
[IpencraBnenue pemeHnus KpaeBOM 3a/1a4v ¢ TOMOIIBIO
¢bynkpm ['puna.




YV CTOHYHBOCTD ABHKEHHST YcroitunBocTs pemenus. Meron ¢ynkiwmii JIsmyHosa.
Teopema o HeycTolunBOCTH. [oBEEHNE TpacKTOPUH B
OKpECTHOCTH TOUKHU MoKosl. MlccnenoBanre Ha yCTOMYHUBOCTh
1o nepsomMy npubmpkenuto. [Ipuznak I'ypsuna. CobonHbIE
U BBIHY)XKJICHHBIE KOJIe0aHUsl MaTepUaIbHOM TOUKH.
Pe3onanc.

JInneiinbie AnddepeHuaILHbIe yPABHEHUS B Jluneitabie oqHOpOIHBIE TU(QEpPCHIINATBHEIC YPaBHEHHS B

YACTHBIX IPOM3BOIHBIX MEPBOTO MOPS/IKA ACTHEIX MPOH3BOHEIX EPBOTO MOPAKA. Hauvanpnas
3afaua. KBazuinHelHOe ypaBHEHHUE.

PykoBoautens Hanpapienus 03.03.02 «Puszukar»

O.T. Jloza




DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOe 00Pa308amMeNbHOE YUPeHCOeHUE BbLCULE20
obpaszosanus «Poccutickuii ynugepcumem opyicovi Hapooos»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHAsI MIPOrpamMMa

03.03.02 «Dusukay

HanmeHoBaHMe IMCHUILIMHBI

OnTuka

O0BLEéM THCHUILINHBI

5 3E (180 uacoB)

Kpartkoe cogep:xkanue TUCHHNIMHBI

Ha3zBanmue pa3jiesio (Tem)
AUCIHHUIJIMHBI

KpaTlcoe coaepiskaHue pa3icjioB (TeM) AUCIHHUIIJIMHBI

OcHoOBHBbIE CBOlicTBa
3JIEKTPOMATHUTHBIX (3/M) BOJIH

Cucrema ypaBHeHHH MakcBemna. DIeKTpoMarHeTusMm. M3mydeHue.
CgoiicTBa 3/M BojH. [lonepeyHocTs 3/M BOIH. DHEprus, NepeHocuMast
3/M BOJIHAMH

HNuTepdepeHuns BoJIH

KorepentHoctb. OcyiiecTBICHNE KOTEPEHTHBIX KOJICOaHHH.
B03MO0XHOCTH Ha0JIIOIeHUS] HHTEP(EPESHITMH BOJIH.
WuTtepdepeniius BOIH OT NPOTSHKEHHOTO HCTOYHKKA. JIokanu3anus
MHTEPPEPEHLIMOHHBIX MTOJIOC U [[BETa TOHKUX IUIEHOK.
WutepdepomeTpsi.

JAudpakuus ceera

Hudpaxnus ceta no @penento. [punnun [oiirenca-Openes.
3oHHas miacTuHka. [Ipocreiimue nuppakMOHHBIC TTPOOJIEMBI.
OCHOBHBIE TTOJIOKEHUS TEOMETPUIEeCKON onTHKH. udpakius ceera
Opaynrodepa. BnusiHue mypUHBI MeTd HA THPPAKITHOHHYIO
kapTtuny. Judpakuus cBera OT NpSIMOYTOJILHOTO M KPYTIIOTO
oTtBepcTuil. HakionHoe nagexue nydeil Ha pemetky. @a3oBbie
pemretkd. OCHOBHBIE CBOMCTBA CHIEKTPaIbHBIX MPpHOOpOB. [ucmepcus
crieKkTpaipHoro annapara. ®opmyina Jlays. Yciosue bparra-Byinbda.

I'eomerpuueckas (;1ydyeBasi)
ONTHKA

OCHOBHBIE MTOJIOKEHHS TEOMETPUIECKON ONTUKU. Y paBHEHHE
Oiixonana. BeiBog ®opmMyibl ToHKOM JHH3BL. LleHTprpoBaHHas
onrtuyeckas cucrema. ONTHYECKHe WHCTPYMEHTBI, UX MOTPELTHOCTH U
pasperniaronias ClocCOOHOCTb.

PacnpocTpanenue cBera yepe3
rpaHuNy ABYX cpel

OTtpakeHHe U MPeTOMIIEHUE 3/M BOJIH Ha TPaHULIE JIBYX
TaIeKTpuKoB. Popmynsl Openens. [loaHoe BHyTpeHHEE OTpaKeHUE.
ITonsipusanus ceera.

OCHOBBI MOJIEKYJIAPHOI ONTHKHA

Hucniepcus u abcopOuus cBeta. Paccesinue ceta. Bpamienue
IUIOCKOCTH noJsipu3anuu. Ddext Dapanes. SApnenus 3eemana u
[Irapka

OnTuka AHU30TPOIHLIX CPEX

OCHOBBI KPUCTaJNTOONTHKHU. VICKyCCTBEHHAs aHU30TPOIIHSI.

JlelicTBUA cBeTA.

®Dotoaddext. OcHOBBI KBaHTOBOH TeopuH hotodddexra. Komnron-
addexr. JlaBneHus cBera. XUMHUYECKUE JICHCTBHSI CBETA.

TenJioBoe u3nyyenue

TemnoBoe n3nydenue u npasuio lpeso. 3akon Kupxroda.
AbcomotHo yepHoe Teno. 3akonbl Ctedana-bonbiimMana, Buna u
¢dopmyna ITnanka.

CkopocTthb cBeTa

Ckopoctb cBeta. CiocoOb! n3Mepenus. ['pynmnosas ckopocts fIBnenne
Homutepa B akycTuke u ontrke. OCHOBBI ONITUKY JIBIDKYIIIUXCS CPEI.
Onrryeckne KBaHTOBBIE TEHEPATOPHI

PykoBonutens Hanpasnenust 03.03.02 «Dusuka»

O.T. Jlo3a
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Kpartkoe conep:xkanue TUCHHNIMHBI

Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

Kparkoe cogepkanue pasnesoB (TeM) JMCHUIIHHBI:

Curaajsl ¥ X CBOIiCTBA

Omnpenenenns. Knaccnukanus CUTHAIOB: BUIACOCUTHAIBI 1
pPaguOCUTHANBL, IETCPMUHUPOBAHHBIC U CIIy4aiiHbIe, HEPEPHIBHBIC U
JIUCKPETHBIE, IEPUOIUUECKUC U HEEPHOTUIECCKUE, TAPMOHUYCCKHE
curHanbl. KommnekcHple aMuTyapl. CBOMCTBA CUTHAJIOB.
DHEpPreTUUEeCKUe XapaKTEPUCTUKU CUTHAJIOB - SHEPTUS U MOILHOCTb.
MrHoBeHHAas ¥ CpeAHSSI MOIITHOCTh. DU3MYECKUM CMBICT aKTUBHOM U
peakTuBHOU MoIIHOCTU. KomruiekcHast MoIHOCTb. [lonHast MOIIHOCT.
[Tonsitue 0 CIIEKTpe CUTHAaJa. [Tepuoauyeckue CHUTHAJIBI.
Tpuronomerpuueckas W KomiuiekcHas ¢opma psga Dypee. [Tpumepsl.
Henepuonuueckue curnanel. Hurterpan @ypoe. Ilpumepsl. DyHKUMSA
Hupaka (5-bymakoms). Pyaknms XeBucaiiga (eOWHAYHBIH —CKAvOK).
OcHOBHBIE CBOWCTBA NMpeoOpazoBanus Dvpee.

JInHeliHbIE
paaroTeXHHYECKHE EeIH C
CcOCpPeI0TOYEHHBIMHU
napamMeTpaMu

Panmprocuraanmel. AMITIUTYTHO-MOIYTUPOBAHHBIC CUTHAIBI (AM-CHUTHAITBI)
W UX CIIEKTPBI TPY MOAYJISAIUHA TAPMOHHUUECKUM KOJIeOaHUEM,
HETapMOHWYECKUM IIEPUOANYECKUM KOJIeOaHNEM U HETIEPUOIUIECKUM
konebanueM. Bektopras quarpamma AM-curHaia. Paznidane ciekTpoB
BUJICOCUTHAJIOB U PaUOCUTHAJIOB.

Pagunocurnan mpu yriioBoit Moxymnsiimu - yactotHoi (UM) u dazosoii
(®M). Cnextp cursana npy 4aCTOTHOW MOIymALMH. BekropHas
Juarpamma.

Jluneiinpie nenu. Onpenenenue. Mx cBoiicTBa. MatemaTHyecKoe OMMCaHne
KoJIeOaHMI B TMHEWHBIX 1enax. JINHEHHBIN 4eThIPEXTIONIOCHUK, €T0

ko3 uLmeHT nepenadn, aMINIUTYAHO-4acTOTHAS U (a30-4acTOTHAS
XapakTepucTuKy. [IpuHIMN cynepno3unny («HAI0XKESHU»).
CrexTpallbHbI METOJI aHAIM3a JIMHEWHBIX Lieneid. MeTol BpeMEHHOro
uHTerpupoBanus (naterpan droamens). [lepexonnas u uMimynbcHas
XapaKTEepPUCTUKU JTUHEHHOM 1ieny. CBsI3b YaCTOTHBIX M BPEMEHHBIX
XapaKTEePUCTUK.

RC-nenu: muddepeHnmpyronas 1 MHTETPUPYIOIIAs, KX CTAIMOHAPHBIC U
NePEXOIHbIEC XapaKTEPUCTHUKH.

KonebarenbHbiit KOHTYP. CBOOOHBIC ¥ BEIHYKJICHHBIC KOJICOaHus.
[NapamiensHBIN U TOCIIEAOBATENBHEIN KOIe0aTeNbHBIA KOHTYP. HX
napaMmeTpsl (Ko OUITUEHT 3aTyXaHUs, JOOPOTHOCTh, PE30HAHCHAS
4acToTa U JIp.). AMIDTHTYJTHO-4aCTOTHbIC U (pa30-4acTOTHBIE
XapaKTePUCTUKH.

Casa3anHble KonieOaTenbHble KOHTYpBL. Koaddunment cBsazu. YacToTs
CBSI3U. AMIUTUTYIHO-YaCTOTHBIE XapakTepucTuku. CBOOOHEBIE KOJleOaHus
B CUCTEME CBA3AHHBIX KOHTYPOB (OMTapMOHUYECKHH PEKIM).
Koaddpumument nepenaun. YactoTHsle anekrpudeckrue GuiabTpsl. LlenHoe
COEJIMHEHHE YeThIPEXIOMOCHUKOB. T-00pa3Hbie u [1-o0pa3Hble 3BeHbSI.
XapakTepruCTHIECKOe COMPOTURIEHNE. AMIUTUTYTHO-4YaCTOTHBIE
XapaKTePUCTUKHU (PUIBTPOB HIKHHUX YacTOT, BEPXHUX YACTOT,
3arpasiuTeNILHOTO U MOJIOCOBOTO.




IToaynIDOBOAHUKOBBIE U
3JIEKTPOBAKYyYMHbIE
npuodopsI

[MomynpoBogHKOBBIE TPUOOPHI. CTPYKTYpa SHEPTETHUECKUX
YPOBHEUINANEKTPUKOB, IOIYTIPOBOIHUKOB U METAJUIOB HA OCHOBE 30HHOM
Teopuu. [ToympoBOAHMKHE COOCTBEHHBIC U MPUMECHBIC (P-THUIA 1 N-THTIA).
I'eneparust 1 peKOMOMHAIINS HOCUTEINICH 3apsijia - SJICKTPOHOB U JILIPOK.
YpoBuU 3HEprun. YpoBenb Oepmu.

p-n-epexon. IlorernmansHbIi 0apsep. OOeTHEHHAS 00JIaCTh.
Bonwsramnepnas xapakrepuctuka. TemnepatrypHsiit pexxuM. baprepHas u
muddy3uonHas eMkocTd. [1onynpoBoIHUKOBBIN Ao, bumosspHbIi
Tpar3uctop. CTpyKTypHas cxeMa ¥ MPUHIAI padoThl. BXxogHbIe 1
BBIXOJIHBIC XapakTepucTuku. Cuctema i-napamerpoB. CXeMbl BKIIOUCHUS.
bunonsipablii TpaH3UCTOP KaK 3JIEMEHT CXEMbl YCUIIUTEIHHOTO KacKaja ¢
obmuM smutTepoM (03).

[Toneroii Tpanzucrop. [Ipunammm padotsl. Pons p-n-mepexona B
YIIPABJICHUH TOKOM IOJIEBOTO TpaH3UCTOpa. BonbrammnepHbie
XapaKTEPUCTUKU. Y CHIIUTENb HANPSYKEHUS HA OCHOBE IMTOJIEBOTO
TPaH3UCTOPA.

[TpuGopsl Ha OCHOBE MOIYTIPOBOTHUKOB: TEPMOPE3UCTOP, (HOTOPEIUCTOP,
(hoToaAMO, CBETONO/I, ONITPOH, TIOJIYITPOBOHUKOBEI J1a3ep U Ap.
DIeKTpoBaKyyMHBIe TPHOOPEL. Jlpon, Tpruoa, TeTpox u mentoA. [IpuHiun
paboThl. Pojb mpocTpaHCTBEHHOTO 3apsijia. YTpaBieHHE TOKOM aHOAA.
BosbramniepHble XapakTEPUCTUKU U napameTpsl. [IpuMep yecuamuTeapHoro
KacKajia Ha 3JIEKTPOBAKYYMHOM TPHOJE.

YcujieHue CUrHaJIOB
(IMHEHHBIN pesKuM)

[MpuHIHI paboTH PE3UCTUBHOIO YCHUIIMTEIBHOTO Kackaa Ha OUIOIAPHOM
TpaH3HUCTOPE MO cxeMe ¢ oomuM smMuTTepoM (O3). Koaddurment
yCHJIEHUS 110 HanpsikeHHto. Ero cBs3b ¢ mapamMeTpamu CXeMBbl.
AMIUIUTY/IHAS ¥ aMILTUTYAHO-4aCTOTHAS XapaKTePUCTHUKH YCUIIUTEIS.
I'pannuHble yacTOTHI. JIMHENHbBIE U HETMHENHBIE HCKAXKEHUSI CUTHAA U UX
MIPUYUHBL.

OO0partHas cBs3b B ycuinuTebHOM Kackaje. Koadduument ycunenus u
XapaKTEePUCTUKU YCUIIUTENS C MOJIOKUTENBHON U OTpHULIATEIbHOMN
00paTHO¥ CBA3bI0. BiustHIE 00paTHOM CBS3HM HAa CTA0MIBHOCTD PaOOTHI
ycunureds. [Ipumep cxemsl yCWIIATENS C «BHYTPEHHEW» OTpULIATEIbHOU
oOpatHo# cBsi3bto. ['pannunbie yacToThl. [Ipon3Benenune koadduiuenrta
YCHUIICHUS Ha MOJIOCY YaCTOT YCHUIIUTEIIS.

Pe3onaHcHbIN ycunuTenb B THHEHHOM pexxuMe (cxema ¢ OD Ha
ournonsipHoM TpaH3uctope). KoadpuimeHT ycuiaeHns 1 aMILTUTy THO-
YaCTOTHAs XapaKTePUCTUKA PE30HAHCHOTO yCUIUTENs. BinsiHue Harpy3ku
Ha Ka4eCTBO YCHJICHHUS CUTHAJIA.




Heaunneiinbie
Paauo031eKTPOHHBIE IeNnu

Mertoapl aHanu3a HEMMHEHHBIX LIETIeH. ANMPOKCUMAIUS XapAKTEPUCTUK
HEJTMHEHHBIX 2JIEeMEHTOB. MeTox yrira orcedku. Koaddummentrsr A.U.
Bepra. Pe3oHaHCHBIN yCUIUTENb B HETHHEHHOM peskumMe. Koaddumment
yCuIIeHUs ¥ KO3 (DUITUCHT MOJIC3HOTO JIEHCTBUSL.

BosgeiicTBue cyMMbl ABYX TAPMOHUYECKUX CUTHAJIOB HAa HEJIMHEHHYIO
renb. KoMOMHAaMOHHBIE YaCTOTHI KOJIEOAHHH TOKa HEJTHHEWHOTO
3JIEMEHTA.

Ammnutynnas MogyJsinus. [Ipumep cxeMbl aMILTUTYTHOTO MOIYJISITOPA.
CriekTpanbHbIA cOcTaB KOJIeOaHUH TOKa M BEIXOJHOTO HAIPSKEHUS TIPH
MOJIYJISALIUY TAPMOHUYECKUM KOJI€OaHUEM OTHOM Y4aCTOTHI.
[IpeoOpazoBanue yactoThl. CHEKTpaIbHBIN COCTaB KOJICOaHUH TOKA U
HaIpsDKeHUS. 3epKaabHbI kKaHal. [IpeoOpa3oBaHme 4acTOTH Ha
TapMOHHMKaX T€TePOINHA.

JleTeKTUpOBaHME aMILUTUTYTHO-MO Ty TUPOBAaHHbBIX KojeOanuii. HazHaueHue
Y TIPUHIIAT padOTH AHOAHOTO meTekTopa. CHeKTp KoleOaHuil ToKa
JIETEKTOPa W BBIXOIHOTO HAMPSDKEHUSI.

I'eneparus rapmMornueckux Konebanuii. [Ipumep cxemsl aBTOreHepaTopa.
YpaBHeHue KoneOanuil. Y ciaoBrue caMoBo30yxkaeHUs. CTallMOHAPHBIH
pexuM KoebaHuii aBToreHepaTopa. baganc ammutyn n 6amanc dhas.
Msirkuit 1 xecTkuil peskxumbl. KonebarenpHble XapakTepUCTUKA U TMHUU
00paTHOI CBS3H.

[IpuHIUT cynepreTepoIMHHOTO TpHeMa CUTHAIOB. biiok-cxema
CyTIepTreTepOANHHOTO MprueMHnKa. CIIeKTpaIbHBIA COCTAaB CUTHAJA B
KackaJiax OJIOK- cXeMbl U Ha3HaYeHHE OCHOBHBIX KaCKaJOB.
OcymiecTBlIeHHE HACTPOUKH MPUEMHHUKA JIJISl IPUEMa CUTHAIOB OT Pa3HbIX
MEepEeAAOIINX CTAHIUH.

PykoBoautens nHanpasnenus 03.03.02 «Dduzuxay»

O.T. Jlo3za




Dedepanvroe 20cy0apcmeeHHOe A8MOHOMHOE 00PA308aMENbHOE YUPEeHCOeHUE 8bICULECO
obpazosanus « Poccutickutl ynugepcumem Opyicovl HApOO08»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHAsI MIPOrpamMMa

03.03.02 «Dusukay

HanmeHoBaHMe IMCHUILIMHBI

MouJaekyasipuas pusnka
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Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

KpaTlcoe coaepiskaHue pa3icjioB (TeM) AUCIHHUIIJIMHBI

BBenenue

[IpeameT MoneKkyIsipHO# (GU3UKHU. PazBuTHE IIpeaCcTaBICHUH O
TEIIOBBIX Iporeccax. Ou3nueckue BeTUYUHBI ISl OMUCAHUS
TCIUIOBLIX MMPOLECCOB U METOALI UX U3MCPCHU. EI[I/IHI/ILII)I HU3MCPCHUA
TEPMOJMHAMHYECKUX MAPaMETPOB.

HpeaanHble ra3nl

DMIIMpHUYECKUE 3aKOHBI HJICaNIbHBIX Ta30B. UKHCIIO ABOrajapo u
MoJisipHag macca. YpaBHenue Knanelipona-Meneneesa. [loctosanas
Bonbimana. AGcosoTHas MIKaaa TeMiepatyp. 3akoH Jlaibrona s
CMECH HJICANTBbHBIX Ta30B.

MoJieKkyasIpHO-KHHETHY eCKAS
Teopus

OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU
U7eabHBIX ra30B. 3aKOH paBHOMEPHOT'O pacIpeesIeHUs] S3HEPTuu 1o
cTeneHsiM ¢cBo0obI. CBsI3b CpeHEH KHHETUYECCKON SHEPTUU
TEIUIOBOTO JIBIKEHHS MOJIEKYII C aO0COOTHON TEMITepaTypoi.
BpoyHOBCKOE IBHKEHUE.

IlepBoe Ha4Ya/10 TEPMOAUHAMUKH

[ToHATHSA TEIUIOTHI, BHYTPEHHEH SHEPTHH U PaObOTHI B TEPMOIHHAMHUKE.
IlepBoe Hayva10 Kak ojHA M3 POPM 3aKOHA COXPAHCHUS JHCPTHUU.
KBa3zucrarnueckue TeraoBbie mporecchl. [IoHATHE TEII0eMKOCTH.
TemmoeMKOCTh MIeaTbHOTO Ta3a. Y paBHeHHe Maliepa.

TenjioBbIe MPOLECCHI C
HAeaJTbHBIM ra3oM

[IpumeHeHue mepBoro Havyajga TEPMOJUHAMHUKH K M30IIPOIIECCaM C
ujeanbHBIM Ta3oM. YpaBHenue [lyaccoHa st aanabaTuaeckoro
mporecca. 3ByKOoBasl BOJIHA B HJeaIbHOM rase. [lomurponndeckuii
npoliecc. Paciupenue uieaibHOro raza B BAKYYM.

CraTHcTHYeCKHe pacnpeeeHus

WneanbHblii ra3 Bo BHemHeM nose. @opmyna boiapimana.
BeposTHOCTHBIN CMBICT QYHKIMH pacHpeaeIeHUs] MOJIEKYJI I10
CKOpOCTSIM. TeopeMBl CIIOKEHUS U YMHOKEHHSI BEPOSTHOCTEM.
VYcnosue HopmupoBku. Pacnipenenenne Maxkcsenna. Cpensss
apudMeTHyecKas, cpelHss KBaIpaTUuHas 1 HauBEpOsTHEHIas
CKOPOCTH. DKCIIEpUMEHTaIbHbIE TOATBEPKICHUS pacipeeeH s
Makcseruia. ATMocdeps iaHet. Paciipenenenne Makcsena-
Bonbimana.

CTOJIKHOBEHHS M SIBJICHHSI
nepeHoca

CpenHsist JyinHa CBOOOIHOTO MTpodera MoJIeKyJ1 B raze. D GhekTuBHOE
cedeHne cToNkHoBeHUH. [uddy3ust TermonpoBoIHOCTD U BSI3KOE
Tpenue. HecranmonapHsle siBenns nepeHoca. [lepeHoc B
paspexeHHbIX razax. Dddys3us u apdexr Knyncena.

BTOpOC HAavYajga0 TEpMOAMHAMUKHA

TemnoBsie MamuHb 1 TeopeMbl Kapro. O6paTumbie 1 HeoOpaTuMble
npouecchl B TepmoanHaMmuke. HepasenctBo Knaysuyca.
TepMoanHaMU4eCKOe OIpeIeeHne SHTponuu. Pasnnynsie
(bopMyIHpPOBKY BTOPOro Hadasia TepMoarHamMuku. Heobparumeie
MPOLIECCHI ¢ HcalbHbIM ra3oM. [lapagoke ['n60ca. CtaTrucTHUECKMIt
cMblcn 3HTponun. Popmyna bonsivMana. DHTponus Kak Mepa
Oecriopsiaka




OcCHOBHbIE OHATHS
CTATHUCTUYECKON (PU3UKHU

daykTyanun (GU3UIECKUX BEIUMYUH B CUCTEMaX 13 OOJIBIIOTO YHCia
9acTHUIl. MUKPOCOCTOSTHHSI I MaKpOCOCTOSTHHSI. CTaTHCTHUECKHM BEC.
Cratuctrueckuii ancam6ib cucteM. CIIHH M CTaTUCTHKA.
Pacnipenenenus ®epmu-Aupaka u bose- Oiinmrelina. bose-
KOHJICHCAT.

PeasbHbIE ra3bl

Cuibl B3aUMOJICHCTBUS MEXAY MOJICKYJIAMU B PEalIbHBIX ra3ax.
VYpasuenue Ban- nep-Baansca. DkciepuMeHTaIbHBIE U30TEPMBI
peanbHoro raza. ®azosbie nepexoapl. Kpurnueckas Touka.
Bayrpennss sneprus peansHoro raza. Iddext Jxoymsa- Tomcona.
MeToapl CKIKEHUS Ta30B.

BemniecTBo npu HU3KHX
TeMIepaTypax

TpeTbe HaUaI0 TEPMOAUHAMUKHU. TEMIOEMKOCTh U BHYTPEHHSIS
SHEPrusl BeleCTBa BOIM3M a0COMOTHOTO HYIs. CBEPXTEKY4YeCTh
skuakoro renus. Onertel Kanmumbl. TepMoMexaHnIecKuil 1
MexaHoTepMuieckuii 3¢ dekTrl. Teoprst CBepXTEeKyUeCTH KUIAKOTO
renus Jlangay. [ToHsTre oTpunarenbHON aOCOIFOTHOM TeMIIEPaTyPHI.

CBoHcTBA JKHAKOCTEH

CKMMaeMOCThb U TEIUIOBOE PACIIUPEHHE KUIKOCTEH. [[BrKeHne
MOJIEKYJ KUJAKOCTU. Monens @peHkens. SBieHue nepeHoca B
kuakocTsax. [loBepXxHOCTHOE HaTsbkeHue. PaBHOBeECHE AKUJKOCTH HA
rpanune 1Byx cpen. Popmyna Jlannaca. KanumispHsie sBieHus.
['paBUTalIMOHHO-KAUJUISIPHBIE BOJIHBL.

CBoiicTBa TBepAbIX Tel

Kpucrammueckue pemeTkn 1 CMMMETPUU B KpucTtasuie. PemeTka
Bpage. [lehekThl KPUCTALTHIECKON PEIICTKH M X BIUSHUEC Ha
YIPYTHE CBOMCTBA TBEP/IBIX TEIN. TEIIoBOE paciiupeHue.
Krnaccuueckast Teopust TEIIIOEMKOCTH TBEP/BIX Ted. 3akoH J[rooHra u
[Ttu. KBanToBas Teopus TEMIOEMKOCTU DHHINITEHHA. SBICHUA
MEPEeHOCca B TBEPBIX Tellax.

da3oBble Mepexoabl

Ucnapenue sxuakocreid. CKppITas TEIJI0Ta UCTIapeHUs. 3aBUCUMOCTh
YIOPYTOCTH HACBILIEHHOTO Iapa OT TeMIneparypsl. JlaBieHue
HaCBINICHHOT'O I1apa Hall I/ICKPI/IBHGHHOﬁ IMOBECPXHOCTBIO )KUAKOCTH.
Kunenwue xxunkocteii. Ypasuenue Knanelipona-Knaysuyca. ®a3oBbie
nepexozsl nepBoro poxa. [lepexon B TBepoe cocrosinue. JuarpaMmbl
cocTosHUS U TpoliHas Touka. [TomumopdHsie nepexosl. a3osbie
MePEex0/Il BTOPOTO poJia.

PyxoBonurens Hanpasienus 03.03.02 «Puzuka»

O.T. Jlo3a
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dusnocodus, ee npeaMerT U
MecTO B KYJIbType

dutocockue BOMPOCH B )KU3HU COBPEMEHHOTO YeIOBEKa.
[Ipeamet ¢punocodpun. Punocodus kak popma TyXOBHOM
KynbTypbl. OCHOBHBIE XapaKTePUCTUKU (HUITOCOPCKOTO
3HaHusg. OyHkuuu punocopuu.

HcTopuuyeckue TUNbI
bunocopun. dunocopckue
TPAAULMU U COBPEMEHHbIE
AUCKYCCUM

BosuaukHoBenue unocopuu Ounocodus ApeBHETO MUpA.
CpennesexoBas guinocodus. Punocodus XVII-XIX Bekos.
Cospemennas punocopust. Tpaauuu oTedecTBEHHOM
dbunocodum.

DuinocoPpcrasi OHTOJIOTHS

Britre kak npobaema ¢punocodpun. MoHUCTHYECKUE U
IUTIOPAIMCTUYECKUE KOHUENIUU ObITUS. MaTepuanbHoe U
uneansHoe ObiTre. Crieruuka 4eI0BeYeCKOro OBITHS.
IIpocTpaHCTBEHHO-BPEMEHHbBIE XapAKTEPUCTUKU OBITHS.
[Ipobnema xu3HH, €€ KOHEUHOCTH U OECKOHEUHOCTH,
YHUKaJIbHOCTH U MHOXECTBEHHOCTH BO BceneHHOM.

Wnes pazsutus B puiiocopuu. beitue u coznanue. [Ipodbiema
CO3HaHus B puiocopuu. 3HaHUE, CO3HAHUE, CAMOCO3HAHHUE.
[Ipupoa MelieHus. 361K U MBILIIICHUE.

Teopus nMo3HAHUA

[To3nanue xak npeamet guiocodcekoro aHanuza. CyobekT u
00bekT no3Hanus. [lo3Hanue u TBopuecTBO. OCHOBHBIE (HOPMBI
U MeTo/ibl o3HaHus. [Ipobiema ucTuHBI B puitocopuu U Hayke.
Mmuoroo6pa3ue ¢hopM MO3HAHUS U THITHI PAITAOHAIEHOCTH.
HcTuna, onieHka, IeHHOCTb. [lo3HaHue u mpakTuka

dunocopusi 1 METOA0JIOTHS
HAYKH

®dunocodus u Hayka. CTpyKTypa HAy4HOTO 3HAHHUS.
[Ipo6nema o0ocHOBaHMS Hay4yHOTO 3HaHUS. Bepuduxamnus u
¢danscudukanys. [Ipobnema naaykuuu. Poct HaydHoro
3HaHUA U IpobiieMa HayyHoro Metoja. Cnenuduka
COLMAJIbHO-TYMaHUTApHOT0 1o3HaHus. [lo3utuBucTckue u
MOCTMO3UTUBUCTCKUE KOHIICTIIINN B METOIOJIOTHHI
Hayku.ParyoHanbHble peKOHCTPYKIIMN UCTOPUHU HAYKH.
Hay4nble peBOTIOINH U CMEHA THUIIOB PAIlHOHATEHOCTH.
CB000/1a HAY4HOTO MMOKMCKA U COIMANIbHAsI OTBETCTBEHHOCTD
YYEHOTO.




CounanbHas puinocodpus u
¢puiocopus ucropuu

dunocodckoe MOHMMaHNUE 001IecTBa U ero ucTopuu. O0IIeCTBO
KaK caMOpa3BUBaroIascs cucrema. I paxkanckoe o01ecTBo,
Hanus u rocyzaapcerBo. Kynbrypa n nuBumm3anms.
MHOFOBapI/IaHTHOCTB HCTOPHUUYCCKOI'O PA3BUTHA.
Heo0xoauMocTh 1 coO3HATENbHAs JeSITENbHOCTD JIFO/ICH B
UCTOpUYECKOM Tporecce. InHaMuKa 1 TUIIOJIOTHS
HCTOPUYECKOTo pa3BUTHA. OOIIECTBEHHO-TTOIUTHIECKUE
ujieabl U UX UCTOpUYECKas cyp0a (MapKCUCTCKast TEOPHS
KJIaCCOBOTO 00IIECTBA; «OTKpBITOE odmecTBo» K. [Tommepa;
«cBobOOHOE 001IecTBOY» . Xaiieka; HeonubepaabHast TEOpHUs
rnobamm3anuy) Hacume n Henacunue. VICTOYHUKY U CyOBEKTHI
UCTOpHUYEcKOro npouecca. OCHOBHbIE KOHIETIUH (punocodun
UCTOPHH.

duiiocopckass aHTPONOJIOTUsA

Yenosek u Mup B coBpeMeHHOU (unocoduu. [IpupoaHoe
(buonornyeckoe) v 0OIMIECTBEHHOE (COIMAIBLHOE) B UETIOBEKE.
AHTpPONIOCOLIMOT€HE3 U €r0 KOMIUIEKCHBIN XapakTep. CMbICIT
JKU3HU: CMepTh U OeccmepTre. Yenosek, cB0001a, TBOPUECTBO.
UYenoBek B CUCTEME KOMMYHHUKAIMI: OT KJIACCUYECKOM 3THKHU K
ATHKE AUCKYpCa.

dunocopckne mpoodaIeMbl
MaTeMaTHKHU U €CTeCTBEHHbIX
HAYK

[Tpobnema npeamera U peaqbHOCTH B MaTeMaTUKE. XapaKkTep
MaTeMaTUYECKOH eATEIbHOCTU U MPUPOJIa MATEMAaTHYECKOTO
3HaHus. [loHaTue Matemarnyeckoro npokasatenscTBa. [Ipobaema
VMCTUHHOCTU MaTeMaTUYECKOro 3HaHHs. 3aKOHOMEPHOCTH
pa3BUTUSA MAaTEMaTHUYECKOT0 3HaHUsA. OHTONIOrHYECKas
CTpYKTYypa GU3HUECKOl peatbHOCTU. Duocodckre mpodIeMbl
TEOPHH OTHOCUTEIBHOCTU U KBAaHTOBOU (u3uku. dunocodcekue
po0JIeMbl UHTEPIPETALMU XUMUYECKON peanibHOCTU. MecTo
XMMHH B CUCTEME HayK. Meansl 1 HOpMBI HCClIeI0BaHUS B
XUMHYEeCKOU Hayke. Dmrocopckre mpooIeMbl XUMUIECKON
HBOJIOIMH. XMMHUYECKHE BJICHUS KaK (DyHIaMEHT KU3HH.
[TpoGiema 3apokaeHHsI )KUBOTO U3 HEKHUBOTO.

PyxoBogurens Hanpasienns 03.03.02 «Puzuxa»

O.T. Jloza




Dedepanvroe 20cy0apcmeeHHOe A8MOHOMHOE 00PA308aMENbHOE YUPEeHCOeHUE 8bICULECO
obpazosanus « Poccutickutl ynugepcumem Opyicovl HApOO08»
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Oopa3oBartesibHAsI MIPOrpamMMa
03.03.02 «Pusuka»

HanmeHoBaHMe IMCHUILIMHBI du3nueckas KYJbTYypa

O0BbEM THCHHILIHHDI 2 3E (72 4aca)
KpaTkoe cogepkaHue U CHUILIMHBI
Ha3zBanmue pa3iesioB (Tem) Kpatkoe cogep:xanue pa3aesioB (TeM) IUCHUNIHHBI:
AUCHUILIMHBI
dusnyeckas KyJbTypa B duzndeckas KyabTypa U CIIOPT KaK COIUATBHBIE ()EHOMEHBI
001EeKYJIbTYPHOI H obuiectBa. CoBpeMeHHOE COCTOsIHIE (PU3NUECKON KYIbTYphI U
npogdeccuoHaIbLHOM cniopta. OCHOBBI 3aKOHOAATEILCTBA Poccuiickoit deneparum
MO/ITOTOBKE CTY/1€HTOB o puzmueckoit kynbrype u cnopte. Llennoctu dusznueckoit

KynbTypbl. Du3ndeckast KyiabTypa Kak ydeOHasi TUCIUTIITNHA
BBICIIIETO TPO(EeCCHOHATEHOTO 00pa30BaHUS U LIEIIOCTHOTO
pa3BUTHS TUYHOCTH. [[EeHHOCTHBIE OPUEHTALIMY U OTHOILIEHUE
CTYJICHTOB K (pu3udeckoi KynbType u cropTy. Ponb
(u3HUECKOl KyIbTYphI U CIIOPTA B CTAHOBJICHUH JTMIHOCTH
Oynyuiero cnienuanucta. OCHOBHbBIE TIOJIOKEHUSI OPTaHU3aIHH
¢usmueckoro Bocriutanus B BY3e. dusndyeckoe BOCTUTaHHE

u cropt B PY/TH.
OcHoBBI 310poBOro odpasa 310pOBbE YeTIOBEKa KaK LIEHHOCTh U (haKTOPHI €To
JKU3HH CTY/JeHTA. omnpeaenstone. B3anMocBsa3b 0011ei KyIbTyphI CTYICHTA H
dusnyeckas KyJabTypa B ero oopaza xxu3Hu. CTpyKTypa KU3HEAEATEIIbHOCTH
o0ecrnieyeHuM 310POBbS CTYJICHTOB U €€ OTpakeHue B 00pase KU3HU. 3I0pOBLIi 00pa3

KHU3HH U €ro cocTapistomue. JInuHoe oTHOIEHHE K
3JI0POBBIO KaK yclioBHUE (POPMUPOBAHUS 3I0POBOTO 00pasa
KHU3HU. OU3HMUECKOE CAMOBOCIIUTAHUE U
CaMOCOBEpPILICHCTBOBAHHE B 3/I0POBOM 00pa3e KU3HH.
Kputepun 3¢ (exTHBHOCTH 310pOBOT0 00pa3a )KU3HH.

OCHOBBI METOAMKH MoTuBanusi, HalpPaBJIEHHOCTb CAMOCTOATENIBHBIX 3aHATHM.
CaMOCTOATEIbHBIX 3aHATHH OpraHuzanus caMOCTOSITENbHBIX 3aHATUH (PU3HUECKUMU
puznyeckumu YIPAKHEHUSMU PA3JIMYHON HAIIPABIEHHOCTH. XapaKTep
YHPaKHEHUAMHU coJiep KaHUs 3aHATUHI B 3aBUCUMOCTH OT BO3pacTa.

Oco0eHHOCTH CaMOCTOSITENIbHBIX 3aHATUN AJIs1 KEHILUH.
[InanupoBaHue U yIpaBIE€HUE CAMOCTOATEIbHBIMU
3aHATUSIMU. [ paHUIBI UHTEHCUBHOCTH Harpy30K B YCIIOBUSX
CaMOCTOSITEJIbHBIX 3aHATUHN Yy JIUI] pa3HOTO BO3pacTa.
B3anumocBsI3p MEXly HHTEHCUBHOCTBIO HATPY30K U YPOBHEM
(bu3nvecKoil MoAroToBIEHHOCTH. | HTHEHa CaMOCTOSTEIbHBIX
3aHATUH. Y4YacTHE B CIIOPTUBHBIX COPEBHOBAHUSX.




Oco0eHHOCTH 3aHATHI
H30paHHBIM BHOM CIIOPTA
WIH CUCTeMOH (PM3NIeCcKuX
yHpasKHEHUH

XapaKkTepucTuKa 0COOEHHOCTEH BO3CHCTBUS JAHHOTO BU/IA
criopta (cucTeMbl PU3MUECKUX YIPaKHEHHI) Ha (hru3ndecKoe
Pa3BUTHE U MOATOTOBJIEHHOCTD, ICUXUYECKUE Ka4eCTBA U
CBOMCTBA JIMYHOCTU. MOZIEIIbHBIE XapaKTEPUCTUKHU
CIIOPTCMEHA BBICOKOTO Ki1acca. Onpezenenue enu 1 3agad
CIIOPTUBHOM MOATOTOBKH (MJIM 3aHITUNA CUCTEMON
(dbuzmveckux yrnpaxHeHui) B ycinoBusax BY3a. Bo3zmoxHbie
¢dopmbl opranuzanuu TpeHupoBku B BY3e. [lepcnektuBHoe,
TEKYILEE U ONIEPaTUBHOE IUIAHUPOBAHKUE ITOATOTOBKH.
OCHOBHBIE TYTH JOCTH)KEHUSI HEOOXOJUMOM CTPYKTYPHI
MIOATOTOBJICHHOCTH 3aHUMAIOIIUXCS.

KonTpoms 3a 3 PeKTHBHOCTHIO TPEHUPOBOYHBIX 3aHSATHH.
CrenpanpHble 3a4eTHbIE TPEOOBaHUS U HOPMATHUBBI 110 TOAaM
(cemectpam) oOyueHwHs 110 U30paHHOMY BHy CIIOPTA WIIH
cucreMe (pusnueckux ynpaxkHeHui. Kanenaaps cryieHuecKux
COPEBHOBAHMI B M30paHHOM BUIE€ CIIOPTA.

IIpodeccnonanbHo-
NPUKJIAAHAsA Pu3ndeckas
NMOATOTOBKA

Onpenenenne nousitus [TIDII, ee uenu, 3anauu, cpeacTna.
Mecro IIIIPII B cucteme (pu3nuecKoro BOCIUTAHUS CTYJEHTOB.
®dakTopsl , onpeaenaone KoHKpeTHoe coaepxkanue [TTTDII.
Meroauka nondopa cpeacts [MIIDII. Opranuzanus, popmsr u
cpeacta IIII®DII ctynentos B BY3e. Kontposns 3a

s dexkruBaOCTRIO [TIIDII cTynenToB

CaMOKOHTpOJIb
3aHMMAKOIIUXCS
pusuyeckumu
yIpaKHEeHUSIMU U CTIOPTOM

JInarHocTuka ¥ CaMOJIMarHOCTUKA COCTOSIHUS OpraHu3Ma Ipu
PEryJSAPHBIX 3aHATUIX PU3MUECKUMH YIIPAKHEHUSIMHU C
cropToM. BpaueOHBbIi KOHTPOJIb U €ro CoJIepKaHue.
ITegarornyeckuii KOHTPOJIb, €r0 conepxkanue. CaMOKOHTPOIb,
€ro OCHOBHBIE METO/BI, IIOKA3aTEIIM U KPUTEPUH OLICHKH,
JHEBHUK CAMOKOHTpOJIA. Mcrionb3oBaHME METOIOB CTaHIapTOB,
AQHTPOTIOJIOTUIECKUX WHICKCOB, (YHKIIMOHAIBHBIX TPO0,
YNPa>KHEHUI-TECTOB /JIs1 OLEHKHU (PU3HUECKOTO Pa3BUTHA,
TEJIO0CIOXKEHUS, PYHKIIMOHAIBHOIO COCTOSIHUS OpraHu3Ma,
¢uznueckoil moarorosaeHHocTU. Koppekius coaepkanus 1
METOAMKH 3aHATUH PU3MUECKUMHU YTIPa)KHEHUSIMU U CTIOPTOM IO
pe3yJbTaTaM I0Ka3aTelss KOHTPOJIS

PyxoBogurens Hanpasienus 03.03.02 «Puzuka»

O.T. Jlo3a
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HaumeHoBaHMe TUCUMILIMHBI | YPaBHEHHMs] MaTeMaTH4YecKoil pusuku

O0BLEéM THCHUILINHBI 4 3E (144 yaca)
Kparkoe conepkanue 1uCuunJInHbI
Ha3zBanmue pa3aejioB (TeM) KpaTlcoe coaepiskaHue pa3icjioB (TeM) AUCHUIIJIMHBI:
JUCHUILINHBI
Kuaccudukanus ypaBHeHuUit BbIBo# OCHOBHBIX YpaBHEHHUH Kypca MaTeMaTHIecKOH (hU3uKH.

ITocTaHoBKa HayaJIbHBIX U TPAHUYHBIX YCIOBUH JIs1 ypaBHEHUI
MareMaTtndeckoi (pusnku. BeiBox ypaBHEHNS TEMIONPOBOAHOCTH.
[Tonepeunsle koaeGaHMs HAarpyKEHHON CTPYHBI, MeMOpaHbl. BeiBoJ
ypaBuenus J{amambepa. Knaccudukanus TMHSHHBIX 1 KBA3HIIHHEHHBIX
YPaBHEHHUI BTOPOTO MOPsAKA.

Knaccudukanms KBa3uIMHEHHBIX YpaBHEHUH BTOPOTO MOPSIKA B TOUKE.
I'unepOomnuecknii, napaboIMYECKUl U SIITUIITHYESCKAHN THITBL.

3agaya Komu nns ypaBHeHMil 1 3anava Komm 11 cucteM ypaBHEHUI TPOU3BOJIBHOTO TIOPSIIKA.

CHCTEeM YPaBHEHMIi ¢ YACTHBIMHU Omnpenenenne HopManbHOH cucteMsl. Teopema KopaneBckoit Uist cCUCTEMBI
NPON3BOIHBLIMH NPOU3BOJIBHOTO HOpManbHOro THIa (6e3 nokaszarenscTBa). [Ipumep k Teopeme

NnopsAaKa. JleMeHThbI TeOpHH KoganeBckoii 6e3 ycioBus HopManbHOCTH. 3a1aya Koy ¢ HayanbHBIMU
0000mIeHHbIX pyHKIMI JAHHBIMH Ha ITPOU3BOJILHON THIIEPIOBEPXHOCTU. Bo3MoOKHOCTS ee

cBeneHus K 3a7a4de Komm ¢ HauanbHBIMK JaHHBIMU Ha THUIIEPIUIOCKOCTH.
XapakTepUCTHKN M XapaKTePUCTHUECCKHUE HAIPABJICHHS IS

i pepeHnInanTbHOTO ypaBHEHHS IIPOU3BOIBHOTO opsiaka. OcoOeHHOCTH
TIOCTaHOBKH 3a/1a4n Kommn ¢ JaHHBIMK Ha XapaKTepHCTHKAX.

DJeMeHTHI TeOpUH 000OIICHHBIX (PYHKITHI.

INonsrtue o6o6meHHoM (yHkimu. Onpeneneuue GpyHkipoHana Jupaka.
IIpocTpaHCTBO OCHOBHBIX ()YHKIUI M IPOCTPAHCTBO OOOOIIIEHHBIX
¢byukuuii. OnpeeneHue NpoCTPaHCTBa 0000ICHHBIX (QYHKIMN
ymepeHHoro pocta. [IpeodpazoBanne @ypre 0000IIeHHBIX QyHKINN
MeaeHHoro pocTa. CBepTka ¢yHKuuit u3 npoctpanctsa llIBapma u
IIPOCTPAHCTBA HEMPEPBIBHBIX OrpPaHWYEHHBIX (PYHKIMIL.




Penienne ypaBHeHnii
MaTeMaTH4ecKoi (pu3uKkm MeToaom
®ypse. ( Pagbl @ypbe n
npeodpazoBanue Dypne)

3anaua Komm 1 ypaBHEHUS TEMIONPOBOJHOCTH.

ITpuMeHeHre TeopeMsl 0 CBEPTKE K pelieHuto 3aaaun Ko as ypaBHeHUS
TEIJIONPOBOAHOCTH. Brruucienue sapa [lyaccona. Coiictsa sigpa [Tyaccona.
Pemenne 3agaun Komm st ypaBHEHUS TEIJIOMPOBOJHOCTH C HEMPEPHIBHOM
OTpaHHYCHHON HavansHOU PyHKIHeH. 3agada Komm 11 HeOHOPOIHOTO
ypaBHEHHUs TeI1onpoBogHoCcTH. [Ipuniun Jqroamens. IlpuHinun Makcumyma
JUIS pETLICHUS] YPaBHEHUSI TETIIOIPOBOIHOCTH.

3agaga Komm a7t BOJTHOBOTO ypaBHEHHS B IPOCTPAHCTBAX PA3IHMYHOM
Pa3sMEepHOCTH.

BriBox dpopmyiel Kupxroda mis pernenus amst penenus 3agaun Komm aist
BOJIHOBOT'O YpaBHEHHUs B IpocTpaHcTBe. BriBox hopmyisr [lyaccona s
pemenus 3agauu Komm 111 BOIHOBOrO ypaBHEHHUs Ha IIOCKOCTU. MeTon
cnycka. ®opmyna [lanambepa. Pemenne 3aaaun Ko asist HEOTHOPOTHOTO
BOJIHOBOTO ypaBHeHUs. DyHaaMeHTanpHOe pemieHue (pyHkuus I'prHa)
3agaun Koy BOTHOBOTO ypaBHEHHUS.

Meton @ypse (pazaeneHre NepeMeHHBIX) U1 ypaBHEHUH MaTeMaTHIecKoit
¢uzukn (popmanpHas cxema). [Ipumep obocHOBaHMS MeTona Dypoe.
Meron @ypre a1 CMEIAaHHON 3a1a4M 1Sl BOTHOBOT'O OJTHOPOJHOTO
ypaBHeHH (popmanbHasg cxeMa). Meton @ypbe I cMeIIaHHOH 3a/1a9u A1
BOJIHOBOT'O HEOJHOPOJIHOTO ypaBHeHHs ((opmainbHas cxema). Meron dypbe
JUISl CMEILIaHHOMW 3a/1a4M JUIsl TapaboIniecKoro ypaBHeHus (popManbHas
cxeMma). Meron @ypbe a1t cMeIIaHHON 3a1a4M IS 3JUIMITHYECKOTO
ypaBHeHUs (popMalibHasi CXeMa).

O6ocHoBaHme MeTona Dypbe A CMEIIaHHON 3a7a4uH I OTHOPOIHOTO
BOJIHOBOT'O YpaBHCHUA C OJHOPOAHBIMU I'PaAHUYHBIMHU YCIIOBUAMU.

DJUTMNTHYECKHE YPABHEHHS.
Teopust norennuana. OCHoBHbIE
(pyHKIMOHAILHBIE POCTPAHCTBA

D yHKIMOHAJbHBIE IPOCTPAHCTBA. JIMHEHHBIE ONIEpaTOPHI B
6eCKOHEUHOMEPHBIX IPOCTPAHCTBAX.

JluneitHBIe OnepaTOpHI B IPOCTPAHCTBE KBAAPATUYHO HHTEIPUPYEMBIX
¢yHk1miA. DpMHUTOBEI oriepaTopsl. JInHeiHbIe ypaBHeHUs. HTEerpaibHble
OTIepaTOPHI B PA3IMUHBIX (YHKIIHOHAIBHBIX IPOCTPAHCTBAX.

Merto/ nocneaoBaTeNnbHbIX TPUOIKEHUN U HHTETPAIbHBIX YPaBHEHUH
®penronsma BTOPOro pojia ¢ HENPEPHIBHBIM U TIOJISIPHBIM SIPOM B 00TaCTsIX
MPOCTPAHCTBA U Ha MOBEPXHOCTAX. TeopeMbl Opearonpma s
UHTErPaNbHBIX YPaBHEHUI ¢ HENIPEPBIBHBIM U MOJIIPHBIM SIPOM.

CBoiicTBa TapMOHHYECKUX (DYHKIUH B IIPOCTPAHCTBAX MPOU3BOIBHON
pasmepHoctu. [lepBas u Bropas ¢popmynst ['puna. @opmyna ['puna mis
¢unHnTHOI TNagkor GpyHkuuu. Teopema o cpenHeM apupMeTHIECKOM JIIst
rapMoHndeckux GyHkuuit. [IpuHIMI MakcuMyMa it rapMOHHYECKUX
¢ynkumii. Ctupanue ocodeHHocTel y rapMoHndeckux GpyHkimid. [ToBenenue
rapMOHHUYECKON (PyHKINH U €€ TPOU3BO/IHBIX HAa OECKOHEYHOCTH.
DyHaMeHTaJIbHbIE pelleHNus oneparopa Jlammaca Ha MJIOCKOCTH U B
MIPOCTPAHCTBE.

[MoteHnmans! MPOCTOTO CIIOSI, ABOHHOTO ciios. OOBEMHBIH MOTESHITHAI.
Pewenue 3agau Jupuxine u Helimana ans ypaBaenuit Jlannaca u [lyaccona B
MPOCTPAHCTBE.

Kpaesble 3anaun nns ypaBHenuii Jlannaca u [lyaccona B mpocTpaHCTBe.
Teopema enuHcTBeHHOCTH. CBEEHHE KPAEBBIX 33/1a4 K HHTETPaIbHBIM
YPaBHEHHSIM Ha MOBEPXHOCTAX. McciienoBaHre HHTErpaNbHbIX YPaBHEHHH.
CBoiicTBa COOCTBEHHBIX (DYHKIHMI 1 COOCTBEHHBIX 3HAUE€HUH MHTErpalIbHBIX
onepatopoB. Pemenue 3anay upuxne u Heitmana s mapa.

PykoBonutens Hanpasnenus 03.03.02 «Dusuka»

O.T. Jloza
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HanmeHoBaHMe IMCHUILIMHBI TCOPI/IH (l)yHKIII/Iﬁ KOMIIJICKCHOT'0 IIEPEMECHHOI'0

O0BLEéM THCHUILINHBI 2 3E (72 uaca)
Kpartkoe cogep:kanue JUCHUILIMHBI
Ha3zBanmue pa3iesioB (Tem) Kpatkoe cogep:xanue pa3aesioB (TeM) IUCHUNIHHBI:
AMCUMILIMHBI
BBenenne Omnpenenenne KOMITIEKCHOTO yrcia. Anredpandeckas hopma

KOMIUIEKCHOT0 uncia. Onepanuy HajJi KOMIZIEKCHBIMU YHCIaMHU.
CsaoiicTBa onepanuii. ['eomeTpruyeckas HHTEpIpeTaLys
KOMIUIEKCHOTO 4ncia. TpuronoMeTpudeckas 1 MokazarenbHas
(hopMBI KOMIUIEKCHOTO uncia. V3BiaeueHne KOpHs U3 KOMIJIEKCHOTO

qucia.
DOYHKIUHM KOMIIJIEKCHOTO [TocnenoBaTenbHOCTH U pAIBI KOMIUIEKCHBIX uKcen. PacimmpenHas
1epeMeHHOr0 KOMILIEKCHas 1ockocTh. Ctepeorpaduueckas npoekuus. Chepa

Pumana. Kpusbie u 001acT Ha KOMITIEKCHON TUTOCKOCTH.
HenpepriBHbIE KOMITTIEKCHO3HAYHBIE (PYHKIMH ACHCTBUTEILHOTO
nepemeHHoro. HernpepsiBHbIE QYHKIIMHA KOMIIJIEKCHOTO
nepeMeHHoro. IlokazaTenbHble, TPUTOHOMETPUUYECKHE

JAudpdepenuupoBanue u WnTerpupoBanne QyHKINH KOMITIEKCHOTO [IEPEMEHHOTO.
UHTerpupoBanue GpyHKumii Onpenenenune naTerpana. CBolcTBa HHTErpasioB. OLCHKH
KOMILIEKCHOTO NTePpeMEHHOr0 unTerpayioB. uddepeniuporanue GyHKIUNH KOMIICKCHOTO

nepeMeHHoro. Onpeenenne npou3BogHou. [1pasnna
muddepennupoBanus. Yciosus Komu-Pumana.
Huddepennupyembie GyHKIUHN B TOUKE U B 00JIaCTH.
Heo6xonumele u goctaTounble yciaoBus TuddepeHunpyeMocTu
(hyHKIIMH B Touke. |'eomeTprueckuii cMbIcH Tpon3BoaHo. [loHsTre
KOH(POpPMHOCTH 0TOOpaskeHHs. Teopema 00 0OpaTHOM HYHKIIUH.
MHuoro3HauHble GYHKIUH “KOpeHp” u norapudm. MHTerpamsHas
teopema Komm. Teopema o coctaBHOM KoHTYpe. [lepBooOpazHast.
®opmyna Hetorona —JleiibHuna u runepdonudeckue GyHKIUU

Peryasipable pyHKumMu Perynspabie pynkunu. CreneHHsie psapl. AGCOMOTHAS U
paBHOMEpHast CXOJMMOCTh CTEHeHHOro psina. Teopema Abens.
Wnterpuposanue n quddepeHppopanue CTeNeHHbIX PSIOB.
WnTterpanshas opmyna Kommu. CoiicTBa peryispHbIX B 001acTu
¢dbynkuuii. ['apmonnyeckue GyHKIMH. TeopeMbl 0 cpeTHEM.
JocTaTtouHble yCIOBUS PEryIsPHOCTH (QYHKIMH B O0JIACTH.
Teopema Mopepa. IlepBas u BTopast Teopemsl Beliepmtpacca.
Teopema eJMHCTBEHHOCTU. AHAJTUTHYECKOE MTPOJOIKEHUE
perynsipHbIx QyHKIMNA. M30mmpoBaHHbIe 0cOObIE TOUKH
OJITHO3HAYHOI'0 XapakTepa.

Psix Jlopana Pasnosxxenue perynspHoii ¢pyHkmu B psin Jlopana. EMTUHCTBEHHOCTH
paznoxenns. McciegoBanne 0coObIX TOYEK C TOMOIIBIO PSAIOB
Jlopana. Kputepuu cymecTBoBaHts yCTPaHUMOM 0cO00 TOUKH,
TMIOJIOCa, CYIIECTBEHHO 0co00i ToukH. [loBenenune pyHKunM B
OKPECTHOCTH CYIIECTBEHHO 0c000i Touku. Teopempr COXONKOTO U
IMukapa. Lensie pynkunu. Teopema Jlnysmmis. OcCHOBHas Teopema
anreOpsbl.




Teopust BbI4ETOB M eé
NpHUMeHeHHs

Teopus BeIYeTOB U €€ npuMeHeHne. OCHOBHasA TEOpeEMa TEOPUHU
BBIUETOB. BrIuncienrne nHTerpaioB ¢ TOMOIIBIO BEIYeTOB. VIHTErpastsl
10 3aMKHYTOMY KOHTYpY. BpIuncienre HecOOCTBEHHBIX HHTETPAJIOB
OT JeiicTBUTENbHOrO epeMenHoro. Jlemma XKopaana.

PykoBoautens nanpasienus 03.03.02 «Dduzuxar»

O.T. Jloza




DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOe 00Pa308amMeNbHOE YUPeHCOeHUE BbLCULE20
obpaszosanus «Poccutickuii ynugepcumem opyicobi Hapooo8»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHAsI MIPOrpamMMa
03.03.02 «Pusuka»

HaumMmeHnoBaHnue
JUCIUILTHHBI

Teopusi BeposITHOCTEI M MaTeMAaTHYeCKAasi CTATUCTHKA

O0BEM TUCHUILINHBI

3 3E (108 yacoB)

Kpatkoe copep:kanue q1MCHMILIMHBI

Ha3Banue pa3neJioB (TeM)

Kparkoe cogep:xaHue pa3aesioB (TeM) QM CHUNJIMHBI:

AUCHHUILIMHBI
BepositHocTHOE [IpocTpaHCTBO 3MeMEHTapHBIX UCX0A0B. COOBITHS, AEHCTBHSA HaJ HHUMHU.
NMPOCTPAHCTBO Curma-anreOpa coObITHH. AKCHOMAaTHUECKOE OIpeeiieHHE BEPOSITHOCTH.

BeposTHOCTHOE TPOCTPAHCTBO.

Kaaccunueckas n
reoMeTpuyecKue
BEPOSITHOCTH

Krnaccuueckoe onpezeneHne BepOsTHOCTH. DIEMEHTH KOMOUHATOPHUKH.
I'nnepreomerpuyeckoe pacrnpeaeneHue. I'eomerpuueckoe onpeaeaeHne
BEpOsITHOCTH. 3asiada o BcTpeue. 3agada biroddona (Gpocanne uriesl).

YcinoBHasi BePOSITHOCTD.
He3aBucumocTs cOOBITHIA.
DopmyJia MOJTHOH
BeposiTHOcTH M Baiieca

VYcnoBHast BeposSITHOCTh. DopMyJia YMHOXKEHUST BEPOSITHOCTEH.
HezaBucumocTh coOBITHI TIOTTAPHO B B COBOKyITHOCTH. [Iprmep
Bepuirelina coOBITHIA, HE3aBUCUMBIX TIOMIAPHO, HO 3aBUCUMBIX B
coBoKynHoctd. @opMyia nmonHou BeposatHocTu. @opmyna balieca.

Cxema bepuynian

Cxema bepnymmm, hopmyna beprymmu. Teopema [lyaccona. JlokanpHas
TeopeMa MyaBpa-Jlannaca. MHterpansHad Teopema MyaBpa-Jlannaca.
Teopema bepnysnu.

CiyyaiiHble BeJIMYUHBI M HX
pacnpejaeeHus

CrnyuaiiHast BennunHa. OyHKIMS pacpeaesicHUs U €€ CBOMCTBa.
HuckperHas cinyyaiiHas BenuuuHa. Pan pacnpenenenus. bunoMuansHoe,
IIyaCCOHOBCKOE, T€OMETPUYECKOE PACIPEACICHU.

MHoroMepHbie cjiy4aiiHbIe
BEJHYHHLI H HX CBOHCTBA

MHuoromepHas ciay4aifHas BelnnuuHa (Ha npumepe 2-mepHoil). CoBMecTHas
(byHKLUS pacripeesieHus U ee CBOMCTBa. JluckpeTHas AByMepHas
ciydaiiHas BeJIMYMHA.

YucnoBble XapaKTepUCTUKH
CJIyYailHbIX BeJIMYMH

MareMaTnyecKkoe OXUIAAHUE CIIyYallHON BEIMYHHBI, €70 CBOKWCTBA.
Jucnepcust ciryqaifHON BEJTMYUHEI, €€ cBolicTBa. KoBapuarus u
KOA(PGUITUEHT KOPPEISALNY CITyJailHBIX BEJTMYHH, UX CBOKCTBA. MaTrpuia
KoBapualuidi. MOMEHTBI BBICIIUX MOPSAKOB. Melnana, KBaHTWIIb, MOJIa,
SHTPONHUSL.

CxoauMOCTh CJIyYalHbIX
BeJIHYNH

CxoauMocCTh Cay4yalHbIX BeTU4HH. Tumsl cxonuMmoctd. HepaBeHcTBO
YeOnimena. (Cnalblit) 3aK0H OONBITNX YHCEN JTSI HE3aBUCUMBIX
OJIMHAKOBO PaCIpeleICHHBIX CIIYIaHBIX BEIHMYKH, €Tr0 0000IEeHUS.
DopMyIHPOBKA YCUIIEHHOTO 3aK0HA 00ibInX yncen Kommoropona s
HE3aBHCHUMBIX OJJMHAKOBO PACIIPEIEIICHHBIX CITyYailHBIX BEJTMYMH.

HenTpanbHas npeaejbHast
TeopeMa

XapaxrepucTtudeckas QyHKIHs, ee cBorcTBa. Criadast CXOJUMOCTh
¢byHkmii pacnpenencHus. @opmyna odpaieHus (0e3 10Ka3aTeIbCTBa).
Teopema HenpepsIBHOCTH (0€3 Toka3aTenbcTBa). LleHTpanbHas npeaenbHas
TeopeMa JIJIsl He3aBUCHMBIX OJTMHAKOBO PACIIPEIEIICHHBIX CITyYalHBIX
BEJIMYHH.

Ooume cBeaeHus
MaTeMaTH4YecKoi
CTATHCTHKH

3agaun MaTeMaTUIECKON CTATUCTHUKH: OIEHKH HEU3BECTHBIX ITapaMeTPOB U
MPOBEPKa CTATUCTUYECKUX TUIOTE3; 0alieCOBCKUH 1 HeOAeCOBCKUH
MOAXO0/Ibl; TapAMETPUUYECKUE U HemapaMeTpuueckue Moieian. OCHOBHBIE
TTOHSTHUS MATEMATUIECKON CTATUCTUKH: TeHEPAIbHAS COBOKYITHOCTD;
TeopeTudeckas (yHKIUS pacipeiesieHus; BBIOOPKa; BapUAIlMOHHBIA U
CTATUCTUYECKUH PSIZIBL.

OneHKH HEeN3BEeCTHBIX
napaMeTpoB

CTaTHCTUYECKHE OILICHKHU U UX CBOMCTBA: COCTOATCIIBHOCTD,
HECMENIEHHOCTh; HepaBeHCcTBO Pao-Kpamepa; 3phekTHBHOCTD.




MeToa MOMEHTOB: ONTHUCaHNE METO/A; CBOWCTBA OLleHKH. OIeHKa
HEHM3BECTHOTO MapameTpa OMHOMHUAIBHOTO pactpeenaeHus. Metoxn
MOMEHTOB: OIICHKa HEH3BECTHOTO MATEMAaTHIECKOTO OXKUIaHHS
HOPMaJILHOTO pactpeneneHus (2 ciaydas). MeToa MOMEHTOB: OLICHKA
HEW3BECTHOW AVMCIIEPCHH HOPMAIIBHOTO pactpeaeneHus (2 ciaydas). Meton
MOMEHTOB: OIICHKA HEM3BECTHBIX ITapaMETPOB T'aMMa-pacIipeaeIeHHs.
MeToa MakCHMaJIbHOTO TIPaBAOIOA00MS: ONICaHUEe METO/Ia; CBOMCTBA
oueHku. OLeHKa HEM3BECTHOTO TTapamMeTpa ONHOMHUAIIBHOTO
pacnpenenenns. MeToa MaKCHMalIbHOTO TIPaBIOTIOA00MS: OIIEHKa
HEM3BECTHOI'O MaTEMAaTUYEeCKOTO OKUIAHHSI HOPMAJIBHOTO pacipeeeHus
(2 cnyvas). MeTox MakCHMalbHOTO MPaBAONOA00HS: OLIEHKA HEU3BECTHOM
JUCTIEPCUU HOPMAaJIFHOTO pacIipeieieHus (2 cirydas).

JoBepurensHble HHTEpBaibl. [locTpoeHNne TOBEPUTEIFHOTO HHTEPBAIA VIS
napameTpa OMHOMHANBHOTO pacnpeaesneHus. [loctpoenne ToBEpUTETBHBIX
MHTEPBAJIOB IS TAPAMETPOB HOPMAIIBHOTO pacIIpeaeIeHHs.

IIpoBepka cTaTHCTHYECKUX
TunoTe3

CraTucTHuecKas TUIIOTE3a; OCHOBHAS M KOHKYPUPYIOIIasi, IPOCTas,
CJIOXHasl, TapaMeTpuyeckas U HemapaMeTpuueckas runoresbl. Kputepuid,
JOITyCTUMAs U KpUTHYECKask 00JIACTH, CTATUCTUKA KPUTEPHs, OLTHOKH
MIEPBOTO ¥ BTOPOTO pOAA, YPOBEHb 3HAYMMOCTH, Pa3Mep, ONEpaTUBHASA
XapaKTePUCTHKA U MOITHOCTh KPUTEPHS.

[IpocThie runoTe3bl, KpUTEPUil OTHOLIEHHS ipaBaonoxoous (Helimana-
[Tupcona).

Kpurepuii cornacust Konmmoroposa. Kpurepuii cornacust omera-KBaapar.
Kputepuii cornacusi Xu-kBajapar.

PykoBoautens nHanpasienus 03.03.02 «Dduzuxay»

O.T. Jlo3za




DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOe 00Pa308amMeNbHOE YUPeHCOeHUE BbLCULE20
obpaszosanus «Poccutickuii ynugepcumem opyicobi Hapooo8»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHAsI MIPOrpamMMa
03.03.02 «Pusuka»

HaunmenoBanue
JTUCHUILINHBI

AToOMHas1 PU3HKA

O0béM TUCHMILTHHBI 3 3E (108 uacoB)

Kpatkoe cogep:xanue JUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AMCUUTIMHBI

Kparkoe conepskanue pas3aesioB (TeM) IMCHUILINHBI:

Mopaeau aToma

SAnepuas monens Pesepdopaa. KomOuHAIIMOHHBIN TIPUHITHII.
Crnextp atoma Bogopoaa. Atom bopa. [IpuHiiun coorBeTcTBUS.
OnbiTel @panka u ['epua.

KopnyckyasipHo-
BOJIHOBOM 1yaJIu3M

I'unoresa ne bpoiinsa. Onwitel 3Buccona-/>xepmepa u
Tomcona. CtaTucT4ecKas MHTEpIpeTalus BOJIH e bpoiiis.
CootHouieHus HeonpeaeneHHocTel. [punnun
JIOTIOJIHUTEJIbHOCTH

Ypasuenue Llpenunrepa

KBantoBanue kak npo0iema cOOCTBEHHBIX 3HAaYCHUI.
Omnepatops! Gpusnueckux BenuuuH. CpeHue 3HaYeHHUS.
[TorenunanbHble “Mbl” U “Oapbepbl”’. JIuHEHHBIN
rapMOHUYECKUN OCHMILIISITOP

MoMeHT uMIyJibca

KBanToBbIil porarop. MaruuTHsle cBoiicTBa aToMOB. ONBIT
IlIrepna u I'epnaxa. CnuH.

Hpunuun Iaymu.

KBaHTOBBIEC UnCia 351€KTPOHOB B aToMme. [IpnHImn
TOXJIECTBEHHOCTH OJMHAKOBBIX YaCTHII.

CHnoHTaHHBIE U
BbIHY K/I€eHHbIE MepexXo/Ibl

CrioHTaHHBIE U BBIHYXJIeHHBbIE nTepexo/ibl. KoaddurmeHTs
Oiinmreiina. [Ipasuna or6opa. lllupruna u popma
CHEKTPANbHBIX JUHUHA. OOLIMe TPUHIUIBI HHIYIIUPOBAHHOTO
YCUJIEHMS DJIEKTPOMAarHUTHOTO U3JydeHus. Mas3epsl U J1a3epsl.

AToOM BOOpOAA

Bripoxnenue ypoBHeit sHepruu. ToHKas CTpyKTypa TEPMOB.
JI>MOOBCKHHA CIBUT.

MHOro3/1eKTpOHHbIE
aToOMBbI

CrnosxeHne MOMEHTOB UMITYJIbCA. THUIIBI CBA3EH 2IEKTPOHHBIX
MOMEHTOB. DJIEKTPOHHBIE 000JI0UKH aTOMOB. PU3nNYeCcKoe
00BsICHEHUE NTEPHOANYECKON CUCTEMBI 3JIEMEHTOB MeH ieneena.
YPOBHI/I OHCPIHUU U CIICKTPbI aTOMOB IICJIOYHBIX MCTAJIJIOB.
Atom renust. CIeKTpbl aTOMOB BTOPOM I'PYIIIBI.

PeHTreHoBckoe u3jrydyeHue
(PHN) atomoB

Topmo3Hoe u xapakrepuctuueckoe PU. Paccessuue u
MOTJIONIEHHE PEHTTeHOBCKOTo n3nydeHus. Jpdext Komnrona.
Oxe-2¢hexrT.

ATOM B MATHUTHOM M
JIEKTPUYECKOM MOJIAX

[Tpocroii u cnoxuslii 3¢ dexT 3eemana. Dpdext [lamena-baxka.
MarsnuTHsIi pe30HaHC. DIEKTPOHHBIN MTapaMarHUTHBII
pesonanc (I1P). Dddexrt Llrapka.

Bo30yxaeHHbIe ATOMBI

PunGeprosckue atombl. Heynpyrue yaapsl BToporo poja.
IIponecchl XeMOMOHU3ALNN

Crtpoenue u cBoiicTBa
MOJIEKYJT

Annabatuyeckoe npubamxkeHue. Bpamenue u koneGaHus suep.
ITosocatblie CIEKTPBI MOJIEKYJI. DJIEKTPOHHBIE CIIEKTPHI
Mouekyil. [Ipunnun ®@panka-Konnona.

KomOuHnanuonHoe paccesHue csera. TUIbl XUMUYECKOM CBS3H




Monekyi. MoHnHas u koBasieHTHas cBsizu. Cuiibl Ban-nep-Baanbca.

DJieMeHThI TeOpHHU TBEePAbIX
Teq

OcHOBHBIE THIIBI CBSI3eH B TBEpbIX Tenax. Komebanus aToMoB
Kpuctaynuieckoi pemetku. @oHoHbl. OCHOBHBIE NTPEACTABICHUS
30HHOU Teopuu. MeTauibl, TUIIEKTPUKHU, TOTYIPOBOIHUKH.

Hedexr

JJIeMeHTbI TEOPHH
CBEpPXTEKY4YeCTH U
CBEpPXIIPOBOAUMOCTH

Kputudeckas TemiiepaTypa CBEpXIpOBOISIIECTO MePexo/a.
Dddext Meiicuepa. KBantoBas xuakocts. JKuakuii renuii

PykoBoautens nHanpasienus 03.03.02 «Dduzuxa»

O.T. Jloza




DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOe 00Pa308amMeNbHOE YUPeHCOeHUE BbLCULE20
obpaszosanus «Poccutickuii ynugepcumem opyicobi Hapooo8»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHAsI MIPOrpamMMa
03.03.02 «Pusuka»

HaunmenoBanue
JTUCHUILINHBI

HNHocTpaHHBI A3BIK

O0BEM TUCHUIIINHBI

10 3E (360 uacoB)

Kpatkoe cogep:xanue JTUCHHIIMHBI

Ha3Banue pa3nesnoB
(TeM) TUCHMTITHHBI

Kparkoe coaepskanue pas3aesioB (TeM) IMCHUILINHBI:

PoneTnka

Crierduka apTHKYIISIIAN 3BYKOB, HHTOHAIINH, aKIIEHTYAllMHd ¥ PUTMa
HEUTPAILHOM PEeYr B H3y4aeMOM SI3bIKE; OCHOBHBIC OCOOCHHOCTH TTOJITHOTO
CTHJISL TIPOU3HOIICHHS, XapaKTePHbIC s Chepbl OBITOBONH KOMMYHHUKAIIHH;
YTEHHE TPAHCKPHUIIIHH.

Koppekius 1 cOBepIIeHCTBOBAHNE CAYXOMPOU3HOCUTEFHBIX HABBIKOB,
TEXHHUKH YTCHUSI, TEMIIA PEYH, HHTOHAIIMOHHOTO O(hOpMIICHHUS
¢dpas/npeioxkenuit, opdosnuu u TpaHckpuniyi. COBEpIICHCTBOBAHHE
HABBIKOB YTCHHMS ITPO ceOs

Jlekcuka

[onstre nuddepenmanyy JeKCHKH 1Mo cepam npuMeHeHus (ObIToBas,
oOmenay4Has1, odumanbHas u npyras). [loHsaTiue o cBOOOIHBIX U
YCTOWYMBBIX CIIOBOCOUYETAHUSIX, (Ppaseonornueckux eanHunax. [lonstue
00 OCHOBHBIX CIIOcO0ax cI0BOOOpa3oBaHUs

Koppexkuus u pazBuTHE JIEKCUUECKUX HABBIKOB, IPUOOPETEHHBIX B CpeAHEN
mkoe. Pazsurue PECUCTUBHBIX U MPOAYKTHBHBIX HABBEIKOB
CJI0BOOOpa3zoBaHus: aQpuKcaIbHOE CI0BOOOPa30BaHUE, KOHBEPCHSL.
Pa3BuTHE HaBBIKOB OMIEpHUPOBAHUS HanOoJee YIOTPEOUTENTFHOM JTEKCHKOM,
OTHOCSIIEHCS K 0011eynoTpeOnTeNsHOMY 1 OOLIEHAYYHOMY CIIOSIM
JUTEPATypPHOTO SI3bIKA, YCTOMYMBBIMH CIIOBOCOYETAHUSIMU, HANOOJIee 9acTo
BCTPEYAIOLIMMUCS B MIPOLIECCE YCTHOTO U MUChbMEHHOT0 00meHus. CHsTre
MEXBbSI3bIKOBOM M BHYTPHSI3BIKOBON HMHTepdepeHnn. PopMupoBaHue u
COBCPIICHCTBOBAHMEC HABBIKOB OIICPUPOBAHMS CIIOBAPAMU U
CIIpaBOYHUKAMMU.

Jlexcuueckuiit MUHIMYM B 00beMe 2000 ydeOHBIX JISKCHYECKUX €AMHHUIL
o0Omiero xapakrepa, u3 Hux 1000 — penpoyKTHBHO; JajIbHEHIIIee
pacipeHne NOTSHIUAIILHOTO CI0Baps

I'pammarTuka

I'pammaTnueckue sBIeHUS, 00ECIeUMBAOLIIEe KOMMYHHUKALIUIO 00LIEeT0
xapakTepa 0e3 HCKa)XeHHUs CMBICIIA IPU MIMCbMEHHOM M YCTHOM OOILEHHH.
OCHOBHBIE TPaMMaTHYECKUE SBIICHHUSI, XapaKTepHbIE IS OBITOBOW PEUH.
Pa3ButHe u coBepiIeHCTBOBaHNE TPAaMMATHYECKIX HABBIKOB PACIIO3HAHMS
1 TIOHUMAaHUsI TpaMMaTH4ecKuX (OPM U KOHCTPYKIHUH B OIIOpE Ha
(dhopmalbHBIe TPU3HAKY YWICHOB MPEJIOKEHHS U YacTel pedH.
dopMupoBaHHE U COBEPILICHCTBOBAHNE HABBIKOB YIIOTPEOJICHHS
rpaMMaTH4eckux GopM U KOHCTPYKIHUH B cocTaBe (pas3bl/IpeaioxKeHus,
MPENTIOKEHUN PA3IUYHBIX CTPYKTYPHBIX THIIOB. CHATHE MEXbBA3BIKOBON 1
BHYTPHSA3BIKOBOW HHTEP(hEPEHITNU

IIpakTuKa 001IEeHUS

Crunmctrdeckas auddepeHmanys s3pka;

[TonsiTre 06 OOMXOAHO-TUTEPATYPHOM, OPULIHATIEHO-ICIIOBOM CTHIIE, CTHIIE
XYZO0XECTBEHHOM JTUTEPaTYpBHI.

Bubl peueBoii 1e4TeIbHOCTH:

I'oBopenue. [lnanorndeckas 1 MOHOJIOTHYECKas pe4b C UCIOIb30BAHUEM
HaunOoJiee ynoTpeOUTENbHBIX H OTHOCUTENBHO MPOCTHIX JIEKCUKO-
rpaMMaTHYECKUX CPEJICTB B OCHOBHBIX KOMMYHHKATHBHBIX CUTYAIHIX




HeodumaabHOro o01IeHus. OCHOBBI MyOIMYHOM peuu (YCTHOE COOOIICHNUE).
Aynuposanune. [ToHMMaHNe THATOTHYECKON M MOHOJIOTHYECKOU PeUr B
cthepe OBITOBOM KOMMYHHUKAITHH.

Urenue. Bunpl TeKCTOB: HECTOXKHBIE PAarMaTUYECKUE TEKCTHI U TEKCTHI 110
MIAPOKOMY MPOQIITIO CHIETIHATHHOCTH.

[Trcemo. Bumsl pedeBBIX IPOM3BEACHMIA: aHHOTAITUS, COOOIIEHHS, YaCTHOE
MUChMO, OuoTpadus.

Temaruka:

ITepBriit cemecTp:

O0uxoaHO-0BITOBAs TEMaTHKa: PeueBoii 3THKET: MPUBETCTBHE, OOpaIleHHE,
3HaKOMCTBO, BBOJHBIE BBIPAKEHUS Hayalla BEICKa3bIBaHUS, TO3]paBIEHHE,
MO’KeJIaHne, MPoIaHe, MPock0a, Iepecpoc, N3BUHEHUE, pa3penieHHe,
3ampernieHre, coraacue, 0JJ00peHne, pagocTh, OIaroJapHOCTb, COXKaJICHHUE,
yAUBIIEHUE, COMHEHUE, YKJIOHYUBBIN OTBET, BEPOSITHOCTh, COUYBCTBHE,
OTIaceHune, oTpuIaTeNbHas OIleHKa, OTKAa3, Hecorlacue, pUTIIalleHne.
Astobunorpadus. Cemps. Pabounii mens. Yueba B YauBepcutere. CBOOOIHOE
BpeMs. OTapIX (pa3aHUKY, MYTEIIECTBHS, )KU3HB 32 TOPOIOM, JICTHHE
KaHUKyJb1). Bpemena roga, morona. Jlrobumoe Bpems roga. MatepecsL.
YBnedeHus U pa3BiedeHus (xo00u, CIOPT, YTEHHE KHUT, UICKYyCCTBO H T.JI.)
ConnokyabpTypHast TeMatuka: Mcropuueckue u reorpaguueckie CBeISHHs O
CTpaHe/cTpaHaxX U3y4aeMoro SI3bIKa.

OO0meHayyHasi TEeMaTHKA: B COOTBETCTBUU C MPO(pUIIEM CIIEIHATEHOCTH.
Bropoii cemectp:

ConmokynbpTypHast Tematuka: CBeieHusI 0 cTpaHe/cTpaHaxX U3y4aeMoro
nHocTpaHHoro: [Ipupoza, pacTuTenbHbINH 1 )KUBOTHBIN Mup. Kinmar.
l'ocynapcTBeHHOE U OJIUTHYECKOE YCTpOHCTBO. ['opona,
nmocronpuMeydarenbHocTh. [Ipasnuuku. O0pa3 xu3au. Hpasel u 00bruau.
Berparomuecs nroau.

OO0meHayyHasi TEeMaTHKa: B COOTBETCTBUU C MPO(DUIIEM CIEINATEHOCTH.

PykoBoautens Hanpasienus 03.03.02 «Duszukan

O.T. Jlo3a




DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOe 00Pa308amMeNbHOE YUPeHCOeHUE BbLCULE20
obpaszosanus «Poccutickuii ynugepcumem opyicobi Hapooo8»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHAsI MIPOrpamMMa
03.03.02 «Pusuka»

HauMeHnoBaHue TMCHUILIMHLI | BeKTOPHDbII U TeH30pHBbIH aHAIU3

O0BLEéM THCHUILINHBI 2 3E (72 yaca)
Kpartkoe cogep:kanue AU CHHILIHHBI
Ha3Banmue pa3nenos (Tem) Kparkoe cogepkanue pasnesioB (TeM) IHCHUIIIHHBI:
JAUCHMILTHHBI
Tensopsr: JIuneiiHoe pocTpancTBO. JInHeHbIe PYHKIIMOHAIDI,
ajreOpanvecKui acnexkT COIIPSKEHHOEIIPOCTPAHCTBO. ba3uc JIMHEHHOro MpOoCcTpaHCTBa

U €r0 COIPSDKEHHOT0,B3auMHBIN 0azuc. TensopHoe
MPOM3BEICHNE TPOCTPAHCTB, IPOCTPAHCTBOIIOIMINHEHHBIX
¢dopm. Tensopsl. [IpeoOpazoBanre KOOPAMHAT TEH30PA TIPH
3amene Oasuca. JIuneliHblil oneparop kak TeH30p. TeH3opHoe
MIpOU3BeICHNE TeH30poB. CBEpTKa TEH30Dpa.
CumMeTpuiecKue TeH30pbl, KOCOCUMMETPUYECKUE TEH30PBbI.
bununelinsie GopMeI.

[IceBnoTen3opbl. MeTpudecKuii TEH30p NOAHATHE U
OIyCKaHHEHH/IeKCOB. KpUBOJIMHEHHbBIE CHCTEMbI KOOPIMHAT.
3aMeHBI KOOPIMHAT.

TensopHbie moss Ha IToBepxHocTH U MHOr0OOpa3us. KacarenbHoe mpocTpaHCTBO.
MHOTr000pa3usax basucs kacarenbHOM npocTpancTBe. CKansipHble (QyHKIHH,
BEKTOPHBIE 110J151, TEH30pHBIe IoJs1. KokacaTenbHoe
npoctpanctBo. uddepennnandyuakmuu. [IpoctpancTBo
nojwnHeHHbIX popM. KoopannaTs
teH3opa.lIpeoOpa3oBanne KOOpAUHAT TEH30pa MIPHU 3aMEHE
CUCTEMBI KOOPAMHAT.

[IpounzBoaHas JIu BekTopHOrO noisi. KoMMyTaTOop BEKTOPHBIX
noneii. [IponsBoaHas JIu mpor3BOIBHOIO TEH30pA.
Mertpuuecknii TeH3op.IlonHsATHE U OITyCKaHME HHIEKCOB.
KoBapuanTHoe nuddepeHipoBanme,cBsI3HOCTb, CHMBOJIbI
Kpucroddens. [Ipeodbpazopanue cumBonoBKpuctoddens npu
3aMeHe KoopAauHaT. CHMMETpUYECKHE HHECUMMETPUYECKUE
cBs3HOCTHU. TeH3op kpyueHus. CBA3HOCTb,COTTIAaCOBAHHAS C
MeTpuKkoil. Beipaxkenue cumonoB Kpuctoddens
YEpE3KOMIIOHEHTBI METPUYECKOro TeH30pa. [lapamiensHbIin
NIEPEHOC BEKTOPHBIXIIONIEH. ['eone3nueckue. Y paBHeHHE
reone3ndeckux. [Ipumep: reomerpusiodbaueBckoro. Tenzop
KpUBH3HBI PuUMaHa, ciMMeTpHUM T€H30pa KpuBHU3HbIPHMaHa.
Tenzop Puuun, ckansipHas KpUBU3HA.

PykoBonutens Hanpasnenust 03.03.02 «Dusuka»

O.T. Jlo3a
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IIpakTH4eckuii Kypc HHOCTPAHHOTO A3bIKA

O0BLEéM THCHUILINHBI

4 3E (144 yaca)

K

ATKO€ COACPKAHUEC TUCHHUIIJIINHBI

Ha3Banue pa3nenoB (Tem)
AMCHUTIMHBI

Kparkoe conepsxkanue pas3aesioB (TeM) IMCHUIIINHBI:

IlepeBoT Kak OCHOBHOM BH]I
S3bIKOBOT'0 TOCPEHUYECTBA

CyuHocTts nepeBoja. Bunpl nepeBona. IlepeBoasl,
BBIIIOJIHSIEMBIE 10 TUILY IIEPEBOAYECKON CETMEHTALMM TEKCTa U
0 UCIIOJIb3yEMbIM €UHUIIAM IepeBoia: MOMOP(PEMHBIN
MIEPEBO/I, IOCIIOBHBIN MTEPEBO/I, TO(YPA30BBIA TEPEBO/I, A03aIHO-
¢bpa3oBblii IEpeBO/, LIEILHOTEKCTHBIN nepeBo. [lepeBoasl,
BBIJICJISIEMBIC 110 IPU3HAKY KaHPOBOW ITPUHAJICKHOCTH
MEPEBOAMMOr0 MaTepuaa:HayqYHO-TEXHUUECKUN MTePEBO,
00LIECTBEHHO-TIOJUTHYECKUN MTEPEBO/I, Xy105KECTBEHHBIH
MIEPEBO/I, BOCHHBIH MEePEeBO/I, FOPUINYECKUI IepeBO/I, OBITOBON
nepeBoa. [lepeBopl, BeIAEISIEMBIE 110 IPU3HAKAM IIOJIHOTHI U
crocoba nepenayr CMBICIIOBOTO COZEpKAHMS OpUTHHANA:
MIOJIHBIN (CIUIOIIHOM) MEPEeBOI, HEMOIHBINA EPEBO;
COKpAIlEHHBIN NIEPeBO/I, (pparMeHTapHbIN NEPEBO, ACTIEKTHBIHI
NIepEeBO/I, AHHOTAIMOHHBIN 1epeBoj], peepaTUBHBIN MTEPEBOI.

[TepeBoibl, BEIIENIIEMBIC TIO IPU3HAKY XapaKTepa U KauecTBa
COOTBETCTBUS TEKCTa MEPEeBOJia TEKCTY OPUTHHAIA: a/IeKBATHBIN
nepeBo/], OyKBalIbHBIN (JI0CIIOBHBIN) IEPEBOJ], BOIbHBIN
(cBOOOAHBIN) epeBo. BykBanu3m, ero NpUYMHbI U CIIOCOOBI
npeononenus. [Touarue rounoctu nepeBoa. «Ilorepu» u ux
KOMIICHCAIHSI TIPH MIEPEBOJIC

OCHOBHBIE THIIBI
MEPEeBOYECKHUX
Tpanchopmanui

Tpanckpubuposanue. Tpancoutepanus. KanbkupoBanue.

Jlexcuko-ceMaHTHYECKUE 3aMEHBL: KOHKpETU3alus,
reHepaiu3anus, 3aMeHa cleJCTBHsI IPUYMHON 1 HA000POT;
J00aBJIeHUs], OMYIEHUs, KOMIICHCAITHUS.

IlepeBox TepMUHOB

Posib TEpMHHOB U TEPMUHOJIOTUYECKUX CUCTEM B HAYUHBIX,
HaYYHO-TEXHMYECKHX M HayYHO-TIOMYJISPHBIX TEKCTaX ¢ TOUKH
3peHus nepeBoaa. CooTBeTCTBHE HOPMaM TEPMUHOJIOTHUH B
A3BIKE N1EPEBOJIA.

TepMHHOHOFquCKHC 3HaA4YCHHUA 06H_[Cy1'IOTpe6I/ITCJ'IBHOI71
JICKCUKH. HepeBon HOBBIX TCPMHUHOB, HC UMCIOIIINX
COOTBCTCTBUSA B A3BIKC IICPCBO/JIA.

Bunbr
nepeBoia

HAaYYHO-TCXHHUYCCKOI'O

Bupl Hay4HO-TEXHUYECKOTONIepeBO/Ia B 3aBUCUMOCTHU OT (GopM
(ctoco60B) 00paOOTKM UCXOAHOTO TEKCTA: TTOJIHBIN MUCEMEHHBIN
nepeBoJi (OCHOBHAs (popMa TEXHUYECKOTO IepeBo/a),
pedepaTuBHbI epeBo/l, aHHOTALMOHHBIN MepeBO/I, NEPEBOJ]
3aroJIOBKOB, YCTHBIH TEXHUUYECKUI NIEPEBOJ.



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/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

[lepenaua KimIIe PEYEBOTO AITHKETA HAYIHOTO CTHIIS PEUH.
HaXO)KIICHI/Ie 9KBHUBAJICHTOB 3ar0JIOBKOB HAYy4YHBIX TCKCTOB.
[Tepenaua u pacumdpoBka abOpeBHaTyp U YCIOBHBIX 0003Ha-
YEHUH, CIEUAIbHBIX 3HAKOB. TpaHcauTepanys, TpPaHCKPHUIILIKS,
KaJbKUPOBaHKE, TPaHCHOpMAIIHs, OUCATESIBLHBIN TePEBO/I-
UHTEpHIpeTanus

VYcrHbI epeBo

OcCOo0eHHOCTH YCTHOIO IIEpeBO/ia 110 CPABHEHUIO C IUCbMEHHBIM.
Buns! yctHoro nepesoza. Ilonstue kommpeccuu peuu.
Crunuctryeckas ¥ KOHBEpCHas TpaHcopMaius B yCTHOM
epeBOJIE.

Paznuuust Mex 1y mociieoBaTeIbHbIM M CHHXPOHHBIM
IEPEBOIOM

PykoBoautens Hanpapienus 03.03.02 «Puszukar»

O.T. Jloza
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HepeBOH TEKCTOB 110 CICHHAJIBHOCTH

O0BLEéM THCHUILINHBI

3 3E (108 uacoB)

K

ATKO€ COACPKAHUEC TUCHHUIIJIINHBI

Ha3Banue pa3nenoB (Tem)
AMCHUTIMHBI

Kparkoe conepkanue pas3aesioB (TeM) IMCHUILIAHBI:

Bunbl  HaydHO-TEXHHYECKOTO
niepeBosa

Bupl HayqHO-TEXHUYECKOTO TIEpeBO/ia B 3aBUCUMOCTH OT (JopM
(crtoco00B) 00PaOOTKKM UCXOTHOTO TEKCTA: TOTHBIA TUCHMEHHBIN
nepeBos (ocHOBHas (hopMa TEXHUYECKOTO TIEpeBo/Ia),
pedepaTuBHEIIA MEPEeBO]], aHHOTAIIMOHHBIN ITEPEBOI, TIEPEBOA
3aroJOBKOB, YCTHBIN TeXHUYecKui nepeBol. [lepenaya ke
pEUeBOro ATUKETa Hay4yHOro cTuiIsl peun. HaxoxneHnue
HKBHMBAJICHTOB 3aroJIOBKOB Hay4HbIX TeKCTOB. [lepenaua u
pacmmdpoBka abOpeBHaTyp M YCIOBHBIX 0003HAYCHUH,
CHEIMAbHBIX 3HAKOB. TpaHcauTepanus, TpaHCKPHUIIIHS,
KaJIbKUPOBaHUE, TpaHC(OopMaIHs, ONUCaTeIbHBIA epeBOI-
MHTEPIIpETAIHS

AHanu3 ¥ CUHTE3 B paboTe HaJ TEKCTOM. YYeT pe3yJbTaroB
COTOCTAaBUTEIHHOTO aHANIN3a SI3BIKOBOM U PEYEBON CHUCTEM S3bIKA
OpUTHHAJIA U TIEpeBojia (CXOACTBO U pas3iinyue).

Cermenranus Tekcta. OCOOEHHOCTH YCTHOTO MEepPeBO/Ia MO
CPaBHEHMIO C MMUCbMEHHBIM. Bupl ycTHOro nepesona. [loustue
KOMITPECCHUHU pCUH. Crunucrtuyeckas 1 KOHBEpCHad
TpaHcdopmalysi B YCTHOM NIEPEBOJIE.

OCHOBHBIE THIIBI
MEPEBOUECKHIX
Tpanchopmanui

TpanckpubupoBanue. Tpancautepanus. KanbkupoBanue.

Jlexcuko-ceMaHTHYECKUE 3aMEHBL: KOHKpETU3alus,
reHepanu3aius, 3aMeHa CcJIeICTBUS IPUUUHON U Ha000POT;
J00aBJIeHUs], OMYIEHUs, KOMIICHCAIHSI.

IlepeBox TepMUHOB

Posib TEpMHHOB U TEPMUHOJIOTUYECKUX CUCTEM B HAYUHBIX,
HaYYHO-TEXHMUYECKHX M HayYHO-TIOMYJISPHBIX TEKCTaX ¢ TOUKH
3peHus nepeBojaa. CooTBeTCTBHE HOPMaM TEPMUHOJIOTHUH B
A3BIKE I1EPEBOJIA.

TepMHHOHOFquCKHC 3HaA4YCHUA 06H_[Cy1'IOTpe6I/ITCJ'IBHOI71
JICKCUKH. HepeBon HOBBIX TCPMHUHOB, HC UMCIOIITNX
COOTBCTCTBUSA B A3BIKC IICPCBO/JIA.

Bunabr
nepeBoia

HaYYHO-TCXHHUYCCKOI'O

Bupl HAy4HO-TEXHUYECKOT 0 IIEpeBO/ia B 3aBUCUMOCTH OT GopM
(ctoco60B) 00paOOTKM UCXOAHOTO TEKCTA: TTOJIHBIN MHCHMEHHBIN
nepeBoJl (OCHOBHAs (popMa TEXHUUYECKOTO IepeBo/a),
pedepaTuBHbI IepeBo/l, aHHOTALMOHHBII MepeBO/I, NEPEBOJ]
3aroJIOBKOB, YCTHBIM TEXHUUYECKUI TIEPEBOJ.

Hepenaqa KJIIMIIC pE€YCBOr0 9TUKETA HAYYHOI'O CTUJIA PCUH.
HaxoxxaeHne SKBHBaJI€HTOB 3ar0JI0BKOB HaYYHBIX TCKCTOB.



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/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

[Tepenaya u pacmmdpoBka abOpeBHaTyp U YCIOBHBIX 0003Ha-
YEHUH, CIEUAIbHBIX 3HAKOB. TpaHcauTepanys, TpPaHCKPHUIILIKS,
KaJbKUPOBaHKE, TPaHCHOpMAIIHs, OUCATEILHBIN TIEPEBO/I-
UHTEpHIpeTanus

VYcrHbIi epeBo

OCO0eHHOCTH YCTHOIO IIEpeBO/ia 110 CPABHEHUIO C IUCbMEHHBIM.
Buns! yctHoro nepesoza. Ilonstue kommpeccuu peuu.
Crunuctryeckas 1 KOHBEpCHasi TpaHc(opMalus B yCTHOM
epeBoOJIE.

Paznuuust Mex 1y mocieoBaTeIbHbIM M CHHXPOHHBIM
IEPEBOIOM

PykoBoautens Hanpapienus 03.03.02 «Puszukar»

O.T. Jloza
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Teopus ko1e0aHUii U BOJIH

O0BEM TUCHUIIINHBI

4 3E (144 gaca)

Kpartkoe cogep:xkanue TUCHHNINHBI

Ha3zBanmue pa3iesioB (Tem)

KpaTlcoe coaepiskaHue pa3icjioB (TeM) AUCHHUIIINHbI:

AUCHHUILIMHBI
JIuHeiHbIN ¥ HeJIUHeMHbINI DddexTuBHBIC MOTCHIMAIBI, ()a30Bask IIIOCKOCTh, THUITHI
OCHMJLIISATOPBI 0COOBIX TOYEK, ATTPAKTOP, YACTOTA U MEPUO]I KOJIeOaH i,

BO30YKJICHHE BHEIIIHEH CUJIOH, TOJIOKUTEIBHOE U
OTPULATENILHOE TPEHUE, CUCTEMA XUIIIHUKU-)KEPTBBI.
OcumaTop ¢ HeMMHEHON Auccunanuel - ypaBHeHnue Ban-
nep-Iloss, pemenue uist HETMHEHHOTO ypaBHEHUS

Hroddunra.

AKycTHYECKHE H
NMOBEPXHOCTHbIE
rpaButannonHbie BoJHbI (IIT'B),
BHYTPEeHHHE FPABUTAIMOHHbIE
BOJIHBI (BI'B)

OcHOBHBIE YpaBHEHUS, TUCIIEPCUOHHOE COOTHOLLEHUE,
(dazoBas ¥ rpyIIoBasi CKOPOCTH, PACIIPOCTPaAaHEHUE ITPU
U3MEHEHUHU TTTyOMHBI, yUeT CUJI TOBEPXHOCTHOTO HATSHKEHUS,
B3aUMOJICHCTBHUE C MOTOKaMH, ypaBHeHue K/IB, ypaBHeHne
broprepca, ananor BI'B B nazme.

ITapameTrpuyeckasn
HEYCTONYMBOCTH

Teopema ®@noke, ypaBHEHUS JJIs1 MEIJICHHO-MEHSIOIINXCS
aMIUIMTYl, UHKPEMEHT HEYCTOMYMBOCTH, TOYHbIE PELICHMS,
30HbI MaTbe. BausiHue quccunanuu, napameTpudeckas
HEYCTOMYHMBOCTh B MOJENIH Y3KUX TOJTYKOB.

Ypasuenue Ban-nep-Iloas

CrpykTypa (pa30Boii II0CKOCTH, MPEAETbHBIN LUK,
YCTOMYMBOCTh PABHOBECHBIX COCTOSIHUM, MSTKOE U JKECTKOE
BO30YXJIeHHE KOoJIeOaHU|, TUCTEPE3UC NTPH MEAJICHHOM
M3MEHEHUH YIPaBIISIIONIETO MapameTpa.

Heonnopoanas BU-cuia,
BJIMsIHME HA HEPABHOBECHOE
COCTOSTHHE

MastHuk Kanuisl, BBIBOJI OCHOBHOT'O YPaBHEHUS, COCTOSIHUS
YCTOMUYUBOIO PABHOBECHS, YCIOBUE pealn3alim.

Bausinue HeJJMHEHHOCTH HA
Pe30HAHCHOE BO30y KIeHHe
KoJIe0aHU# OCUMJLIIATOPA
BHEIIHEH CHJIOH

Pe3onancHas kpuBasi, yCTOMYMBOCTh HEJIMHEWHOTO PEXXKUMA,
ructepesuc. Ilapamerpruueckast HEyCTOMYUBOCTD, BIUSHUE
HEJIMHEHHOCTH Ha HACBIIIEHUE HEYCTOMYUBOCTH.

AO0COJIIOTHAs1 M KOHBEKTHBHASA
HEYCTOMYMBOCTH

XapakTtep MOBEAEHUS TPOU3BOJIBHOTO BO3MYIIEHUS, CBA3b C
JUCIIEPCUOHHBIMYA KPUBBIMH 4aCTOTa-BOJIHOBOM BEKTOP,
ITyYKOBbIE MOJIbI B TIa3Me (O/AMH MYUOK, JIBa BCTPEUHBIX
IIy4Ka), YCUJIEHHUE - HENPOIYCKAHNUE BOJIH.

AO0COIOTHASI HEYCTOHYHUBOCTh
JsKrHCca, HEYCTONYUBOCTH
I'eabMroanTHA

AOcomoTHas HeyCTOMUNBOCTh J)KuHCa B
CaMOIpaBUTHPYIOLIEM Ia3e, XapaKTepHble apaMeTphbl
HEYCTOWYMBOCTU. AOCOIOTHAsI-KOHBEKTHBHAS
HEYCTOHYMBOCTH JJIsl 3BYKOBBIX BOJIH. HeycToiunBocTh
['enpMrosbpTIa Ha TPAHULE pa3jiena IBUKYIIUXCS KUAKOCTEH,
0o0pa3oBaHUe CTPYKTYp THIA KOLIAYbUX IJIa3.

CrnekTpbl KoJIe0aHuii
OCHMJLJISITOPOB

CriekTp MOIIHOCTH, TPUMEPHI, CIIEKTP KojaeOaHui
OCLIJIISITOPA € 3aTyXaHUEM, CHEKTP IPU BO30YKJICHUU




BHEIIHEH CUJION, TPUMEPHI CUJT U UX CIIEKTPHI.

Henunneiinoe B3anMoaeiicresue
TpexX CBA3AHHBIX OCHULIATOPOB

HopmanbHble kosiebaHus1, HeTUHEHbIE CBSA3U, CTAaHIaPTHBIE
YpaBHEHHUS, PE30HAHCHOE B3aUMOJICHCTBUE, IOHATUE
CUHXPOHM3MA KOJICOaHUI [0 YaCTOTE, HHTETPAJIbl JBUKCHHUS,
Ka4eCTBEHHOE TMOBEACHNE aMILUTUTY/ I, (pa30BbIil SJTUIICOU,
THUIIBI OCOOBIX TOYEK, cOOTHOIIeHHsI Maunu-Poy.

HenuuneiiHas reHepanusi BTOpoit
TapMOHHMKH B HeJIMHEIHbIX
cpeaax

OcHOBHbIE ypaBHEHUS!, UHTErPajibl ABM)KEHHUS, PELLICHUE NTPU
TOYHOM CHUHXpPOHM3Me. B3pbIBHAs HEYCTONUNMBOCTS,
¢dusnueckre cooOpaKeHusl, ypaBHEHHUS TPEX BOJH,
ABTOMO/IEJIBHOE PELICHHE.

Henuneiinasg 1TMHAMHUKA BOJIH
NMpH KyOU4ecKoil HeJIMHEHHOCTH

Henunelinoe 3aTyxaHue BOJH MPU KyOUIECKOM
HEJIMHEMHOCTH, ypaBHEHUE, €ro peiieHue. Henmueitnoe
IPOCBETICHHUE, MOJETh C KyOU4eCKOH HETMHEWHOCTHIO, €€
pelieHue.

Heauneitnoe napadosinieckoe
ypaBHenue llpenunrepa

Y3KOHaIpaBICHHBIE BOJHOBBIC ITAKETHI B HEJIMHEWHOU CpeEIE.
Henunetinas pedpakuus, camodokycupoBka. MaTerpanst Iy,
lo, ypaBHEHUE I XapaKTEPHOIO MONEPEYHOI0 pa3mMepa
BOJIHOBOTO my4ka. Kputnueckass MOLIHOCTb, AJIMHA
caMOo()OKYCUPOBKH, COOTHOIIIEHHE C JTHMHOHN TU(PPaKIINH.

Y CTOWYMBOCTB IIJIOCKOW BOJIHBL.

PykoBoautens nHanpasienus 03.03.02 «Dduzuxar»

O.T. Jloza
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Pduznyeckne MeToabI MCCIeI0BAHNNA

O0BEM TUCHUIIINHBI

3 3E (108uacoB)

Kpartkoe cogep:xkanue TUCHHNIMHBI

Ha3sBanmue pa3iesioB (TeM) TMCHMILIUHBI

Kparkoe conepkanue pasaesioB (Tem)
AUCHHUILINHBI:

BBeaenue

30H/10BbIe N3MepPeHHs] TAPAMETPOB MJIA3Mbl

MuKpoBoOJTHOBBIE METO/IbI JUATHOCTHKH
napaMeTpoB MJa3Mbl

.JIa3epHaﬂ JAHATHOCTHKA IIJIa3MbI

Croco0b! co31aHusI ra30pa3psiIHON MIa3Mbl U
o01acTu ee NpUMEHEHUs

OnVHOYHBIN U TBOMHOM JIEKTPUYECKUE 30H/IbI.
MeTtop1 00pabOTKU pe3yabTaTOB U3MEPEHUI.
KoHcTpykuuu 30H10B.

30H/10BbIE U3MEPEHUS B CMECSIX Ta30B.
Mertoauka onpeaeseHus NoTeHIana mia3Mbl.
30H]1 C OXPaHHBIM KOJIBIIOM.

CeTyatsIil 30H/I.

Pe3onancHEIN 30H,

Bricoko4YacTOTHBIN 30H/I.

MarauTHBIN 30H]T.

PacnipocTpanenrne MUKpPOBOJIH B INTAMEHHBIX
cpenax.

BinsiHue TeminoBoro ABUKEHUS JIEKTPOHOB HA
BY-cBoiicTBa mia3mel.

VYcnoBue c1aboro BO3MyIEHUsI TapaMeTPOB
mia3Mel BU-nmonsmu.

Pe3oHaropHas 1MarHoCTHKA MapaMmeTpoB
MJ1a3MBl.

JlnarHocTrka napamMeTpoB IIa3Mbl €
HCIOJIb30BAaHUEM BOJIHOBOIOB.
30HIUpPOBAHUE TIIIA3MbI TyYKaMH MUKPOBOJIH.

JByxinydeBasi uHTephEepOMETpHS.
[nmupen meroxn.

Meton TeneBoit ¢poTorpaduu.
WnuTepdepomerpust ¢ UCTIONB30BAaHHEM
(OTO3IEKTPUUECKOIN pEerucTpari.
WnTtepdepomerp Maxa-PoxxaecTBeHCKOTo
Wutepdepomerp MaiikenbcoHa.
Tpex-3epKkabHbIE HHTEPPEPOMETPHI.
Wutepdepomerpsl ¢ mpeodpa3zoBaHueM
YacCTOTBHI.

HuTepdepomMeTpsl ¢ reTepOaMHHBIM
npeoOpa30BaHUEM YaCTOTHI.
Wutepdepomerpsl ¢




CnexkTpockonus mjiasMbl

KopnyckyasipHasi AMarHoCTUKA MapaMeTpoB
TJIa3MblI

TOMOJIMHHBIMITPEOOPa30BaHHEM YaCTOTHI.
KomrmieHcarmoHHbIe UHTEPPEPOMETPHI.
JlmarHocTrka mapaMeTpoB TUIa3MBbI IO TTOBOPOTY
IUIOCKOCTH TIOJIAPU3AIMH CBETA

PaccesiHue 37eKTPOMAarHUTHBIX BOJIH B TUIa3Me.
MeTo/IpI ¥ TEXHHUKA SKCIIEPUMEHTA T10
UCCIICIOBAaHHIO PACCESHUS CBETA B IIa3Me.
[tapk 3 dekT B TOCTOSTHHOM U
MUKPOBOJIHOBOM ITOJISIX.

JlomIiepoBcKoe U IPYrHe MEXaHU3MbI
VITUPEHUS CIIEKTPAIIbHBIX JTMHUH.

CBsi3b IPOGUIIS CIIEKTPATBHBIX JTUHUH C
napamMeTpamH IIa3Mbl.

W3mepenne 3eKTPOHHOM TeMITepaTyphl 0
WHTCHCUBHOCTH CIIEKTPAJIbHBIX JTHHUH.

HccnenoBanusi MOTOKOB SHEPTUHU U3 TIa3MBbl.
W3mepeHus NOIHBIX OTOKOB YaCTHII.
DNEeKTPOCTaTUYECKUI aHATN3aTOP SHEPTUU
MOHOB U 3JIEKTPOHOB.

Macc-aHann3 HOHOB TUIa3MBbl.

AHanu3 HeUTpanbHBIX YaCTHII.

AHanu3 TPOAYKTOB SIACPHBIX PEAKIIHIA.
HccnenoBanusi MOTOKOB OBICTPBIX 3JIEKTPOHOB
U3 IJ1a3MBlI.

30HIMPOBaHUE TIa3Mbl aTOMHBIMH ITyYKaMH.
UccnenoBanue sneKTpUYECKUX MOJIEN B IJIa3Me
C TIOMOIIIBIO MMYYKOB 3apsS’KEHHBIX YaCTHIL.

PykoBonurens Hanpasnenust 03.03.02 «Duzukar

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opystcovl HApoOosy»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HauMeHoBaHUE TUCHUILINHBI Du3nyecKuil NPAKTUKYM 110 aTOMHOM (pr3uKe
O0bEéM TUCHMILIUHBI 4 3E (144 uaca)

Kpartkoe cogep:xkaHue JTUCHHUILINHBI
Ha3zBanmue pa3iesioB (Tem) Kparkoe coaepxkanue pa3aesioB (TeM) IMCHUILINHBI:
AUCHHILIMHBI
BBenenue. TexHuunka 0€30I1aCHOCTH.
Aromuble Mosienu. Teopus bopa. OneiT @panka u ['epua
Boansl ne bpoins. Onpenenenne nocrosiHHou [1nanka
®u3nuecKue NPUHIMUIBI KBAHTOBOM Komb6unanmonHoe paccesiHie cBeta
MEXaHUKH OMeraTpOHHBIN Macc-CIIEKTPOMET]
AToM Bogopoa. N3yueHue criekTpa BOJOpoAa U U30TOMMHYECKOTO
CocTOosHUS 31IEKTPOHOB B aTOME. CABUra.

PenTtrenoBckoe usiydueHue

PykoBonutens nanpasnenust 03.03.02 «Dusuka»

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HauMmeHnoBanue MaTtemMaTH4YecKHA aHAJIN3
JTUCIHHUIIINHEI
O0BEéM TUCHUIIINHEI 15 3E (540 uacoB)

KpaTtkoe cogep:kanue IMCHHIIHHBI

Ha3Banue pa3nesioB (TeM) Kparkoe cogep:xaHue pa3aesioB (TeM) IMCUUILIMHBI:
JAMCHMILJIMHBI:

JJIeMeHTBI TEOpUHU IlonsTe MHOXECTBA. Or[epauml HaJ MHOXXCCTBaMH. OTO6pa)KeHI/I$I
MHOZKECTB MHOXecTB. CdeTHbIE MHOKECTBA. MOIITHOCTh MHOKECTBA.

Teopus neiictBUTeNbHOr0o | MHOXECTBO NEHCTBUTENBHBIX uncell. OrpaHHYEHHBIE CBEPXY
YucJIa MHOKecTBa. OrpaHUYeHHBIE CHU3Y MHOKECTBA. OrpaHUYEHHBIE
MHOX€CTBa. BepxHue u HukHUE rpaHy. To4Hast BEpXHSASA U TOYHAs
HIDKHSIS] TPAaHU.

Teopus npeneJio UuncnoBast MOCIEA0BAaTENBHOCTD U €€ npenen. CBONCTBA CXOIAIINXCS
YUCJTOBBIX YHUCJIOBBIX ITOCIIEN0BaTENbHOCTEN. [IpenenpHelil nepexo B
1ocJIe0BaTeIbLHOCT el HepaBeHCTBaX. ApUPMETHUECKUE JEHCTBUS HAJ CXOISIIMMUCS

M0CJIE0BAaTENbHOCTSIMA. MOHOTOHHBIE IOCIEA0BATEIBHOCTH U UX
npeaensl. Yucno e. Kpurepuit Kowmu cxonumoctu
[0CJIE0BATENbHOCTH. YacTUUHBIE IPEEbL.

Teopus npenenos [Ipenen dynkiuu B Touke. [penen nmo Komm u no [efine; ux
pynkumii 9KBHUBAJICHTHOCTb. I1epBBIil 1 BTOPOIl 3aMedaTeNbHbIE TPEIENbI.

o0 "
Heonpenenennoctu Buaa 6 ,—,00—00,1 ,00,000. IIpenen
0

MOHOTOHHBIX (yHKIHH. CpaBHEHHE OECKOHEYHO MAaJIBIX.
DKBUBaJEHTHBIE OECKOHEYHO Majible. 3aMeHa OECKOHEYHO MaJIbIX B

OTHOIIECHUSIX.
Teopust HenpepBIBHBIX HenpepriBHOCTH QyHKIINH B TOuKe. CBOMCTBA HENPEPHIBHBIX
byHxumi ¢ynkuuii. HempepsIBHOCTB 371eMeHTapHBIX (QyHKIUH. OTHOCTOPOHHSIS

HenpepbIBHOCTD. Kiaccuukanust pa3peiBoB. Cyneprno3uiys
HenpepbIBHBIX QyHKIMHA. CyliecTBOBaHHE 00paTHON (QYHKIHMH.
[Tonsitue paBHOMepHO HenpepriBHOCTU. Teopema KanTopa.

JAudpdepeHuuaibHoe IIpousBoanas u ee coiicTBa. Ee reomerpuueckuii cmpicn. Tabnuma
HCYHCIeHHe npou3BoAHbIX. [IponsBonHas obpatHol GyHKImH. [Ipon3BoaHas
CYMMBI, IPOU3BEACHUS, YacTHOTO. [Ipon3BoIHAS CIOXKHON (DYHKLIUH.
OnHocropoHHUe pou3BoHbIe. [ndpdepennman. IHBapuaHTHOCTD
¢dopmel ieporo muddepentnana. OCHOBHBIE TEOPEMBI
IuddepeHInansHOro ueurucienus: Teopemsl epma, Pors,
Jlarpamxa, Komm. [IpousBogusie u auddepeHnmansl BHICIIUX
nopsakos. @opmyna Teitnopa. MccnenoBanue xoaa U3MEHEHUS

GYHKIIUH.
IlepBooOpasnas n Heonpenenenuslii HHTErpa, oNpeaeiIeHne U MPOCTEHIINE CBOMCTBA.
HeonpeeJeHHbII Tabnuia ocCHOBHBIX HHTETpaioB. [IpaBuia HHTErpUPOBAHHSL.
HHTerpan WuTerpupoBanue myTeM 3aMeHbI IepeMeHHbIX. HTerprpoBanue mo

yacTsM. HTerpupoBanne pauroHaNbHBIX U UPPALMOHAIBHBIX
¢ynkuuii. MHTErppOoBaHne TPUTOHOMETPHUUECKUX (DYHKIHH.

OnpenesieHHblii uaTerpan | OnpezaeneHue, HEOOXOANMOE YCIOBUE CYIIECTBOBAHUSA
onpeneneHHoro uaTerpana. Kpurepuit Hap0Oy. Kiraccer
MHTErpUpyeMbIX (yHKIH. CBOHCTBA ONPEICIICHHBIX HHTETPAJIOB.




OcHOBHas TeoOpeMa UHTETPaJIbHOTO UCUHUCICHUS. 3aMEHa MEPEMEHHBIX
B olpeJieJieHHOM uHTterpane. [Ipunoxenust uaTerpana Pumana.
HecoOcTBeHHBIC HHTETPAIIBI.

DYyHKIUH MHOTHX

Hpe)len " HCIIPCPBIBHOCTH q)yHKHI/II/I HECKOJIbKUX NIEPCMCHHBIX.

1 (YHKIIMOHAJILHBIE PSIIbI

nepeMeHHbIX Yacrtaeie npousBoansie. uddepenmmpyemocts. [lomHbrii
muddepennuan. [IpouzBoanas ot cnoxunoit pynkuuu. [IponsBogHbe 1
nmuddepeHnuansl Beicux nopsakos. ®opmyna Teitmopa.
OKCTPEMYMBI.

YuciaoBbie Uwucnossle psansl. Yactuaasie cymmbl. OOMIuii 1ieH psa.

Heo0xoammoe ycioBre cxonuMocTH psina. Psmbl ¢
HEOTpUIIATEeIbHBIMU WwicHaMu. [Ipu3Haku cpaBaenus. [Ipuznaku Ko
u Jlanambepa. HTETpansHbIi Npru3HaK. 3HAKOYEPEAYIOIIHECS PSIIbL:
npu3Hak Jletioruma. CXoaquMOoCTh MPONU3BOIBHBIX PSIIOB. AOCOTIOTHAS
1 YCIIOBHAsI CXOIUMOCTh. DyHKIIMOHATIBHBIE MTOCIE0BATEILHOCTH U
psnbl. PaBHOMepHast cxonumocTs. [loueHHOEHHTErpUpOBaHHE |
nuddepennupoBanue psamaoB. CTEIEHHON Psi.

Kpartnble nunrTerpainsl

WuTerpan Pumana Ha N-mepHOoM npomexyTtke. Kpurepun Jlebera
HapOy unrterpupyemoctr GyHKIUH. J{OMyCTHUMBIE MHOKECTBA U
uHTerpassl Ha HuX. OOmme cBoiicTBa mHTErpana Pumana. Ceenenne
KpaTHOTO MHTETpaja K moBTopHOMY. Teopema @younu. [[BoitHO
HHTErpal: IpUBEIeHUE K IOBTOPHOMY, 3aMEHa IIEPEMEHHBIX,
npuiokeHus. TpoiHON MHTErpaj U ero BeIYUCIIeHHE. 3aMeHa
NIEPEMEHHBIX B TPOiiHOM uHTerpane. HecoGcTBeHHbBIE HHTEIPAIBI.

KpuBonunerinbie KpuBonrHeiHbIe HHTErpalibl IEPBOTO POJA M UX CBOKCTBA.

UHTErpabl Kpuponuneitnsie uHTErpaisl BTOporo poaa. CBoicTBa UHTETPATIOB
BTOpOro pona. duznyeckas natepnperauusa. HezaBucumoctsb
KPHBOJIMHEHHOT0 HHTErpasia OT IyTU UHTerpupoBaHus. @opmymna
I'puHa.

IToBepxHOCTHBIE [ToBepxHOCTHBIE MHTErPaAJIBI IEPBOTO POAA U UX CBOMCTBA.

HHTErpaibl IToBepxHOCTHBIE HHTErpaJIBl BTOpOro pofa. CyliecTBOBaHUE U

BbIuMciieHue. CBoiicTBa. PU3NUYECKOE UCTOIKOBaHHE. DOPMYIIbI
Crokca u Octporpajackoro-I'aycca.

Teopus nons

CkansgpHsle 1 BekTopHbIe nosid. [loBepxHocTr ypoBHs. BekTopHbIe
nuHuu. BekropHble TpyOku. I'paguent. [loTok BekTopa uepes
noBepxHocTh. JuBeprennus. Lupkymnsuusa Bekropa. Buxps (potop).
[ToTenmmansaoe nosie. ConeHonganpHOE mmoJie. ['apMoHIIecKoe moe.

PykoBonurens Hanpasnenust 03.03.02 «Duzukar

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaumenoBanue qucuumiaunbl | Teopernyeckasi MeXaHUKa

O0béM TUCHMILTUHBI 4 3E (144 uaca)

Kparkoe conepxkanue 1uCuunJInHbI
Ha3zBanmue pa3iesioB (Tem) Kpatkoe cogep:xanue pa3aesioB (TeM) IUCHUIIHHBI:
AUCUHUILIMHBI
Oo6mas yactb. OCHOBHBIE OOBEeKTHI H3y4YeHHsI TEOPETHIECKON MeXaHnKH. MaTepraibHas TOUKa.
MOHATHUSA MEXaHUKH. Mexannueckas cucrema. HensmeHsemas MexaHU4ecKast CHCTEMA.

AobcomoTtHO TBepoe Tenno. Cuita. MOMEHT CHITbI. DKBUBAJICHTHBIC U
YPaBHOBEIICHHBIE CUCTEMBI CHII. AKCHOMBI 0 cunax. Ciencraue.
Knaccuduxkarms crn. CBoiicTBa BHYTPEHHUX CHIJT HEU3MEHIEMOH
MeXaHHUYECKOH cucTeMbl. CBS3M M UX KiaccupuKanus. AKCHOMEI O
cBs3six. OCHOBHBIE TUTIBI CBsA3el M uX peakuuu. [lonstre 06
UACATbHBIX CBSI3SIX.

KunemaTuka Cucremsl orcueta. Kmamemarnueckue dj1eMeHTHI IBIKeHNS. OCHOBHBIE
3a1a4yu kuHeMaTuku. Kunematuka Touku. CriocoObl 3a1aHus
JBIDKEHUS TOUKU. KpuBOIMHEHHBIE KOOPAMHATH TOUKH.
OpTOoroHanbHbIE CUCTEMBI KOOpAUHAT. [IprMephl KpUBOIMHENHBIX
CUCTEM KOOpauHAT. EcTecTBeHHBIN CIIOCO0 3aaHUs ABHIKESHUS TOUYKH.
CkopocTh U yckopeHue Touku. OnpenencHue ux npu pasInaHbIX
crnoco0ax 3aJaHus IBUKEHHUS TOYKH.

KunemaTuka TBepaoro tejaa Crenenb cBOOOABI TBepAOTO Tena. OnpeneneHue MoJ0KEeHUS TBEPLOTO
Tena. Yriasl Oinepa. [locTynatensHoe ABM)KEHNE TBEPAOIO Tena.
3aKkoH IBMWKeHUs. TeopeMbl 0 TPaeKTOPHSIX, CKOPOCTSIX U YCKOPEHUAX
TOYEK Tena. J[BHKeHHe TBEPIOTO Tela OKOJIO HEMOABHKHON TOUKHU U
HEenoJABMKHOMN ocu. KuHemaTnieckne XxapakTepUCTHKH TBEPOTO Tela.
[Mapametpst Kanu-Kineitaa. Csa3p Mmex iy mapamerpamu Kanu-Kieitna
u yriiamu Ounepa. KBaTepHUOHBI. 3aKOH ABMKEHUS TBEPAOTO Tela
OKOJIO HEMOJIBMKHON TOUKH. BekTop yrimoBoit ckopoctu. OnpeneneHue
MTHOBEHHOW YIJIOBOM CKOPOCTH TBEPAOTO TeJIa C OJHON HEMOABUKHOMN
To4koi. CKOpOCTH M YCKOpeHus Touek Tena. Kunematnaeckue
ypaBHeHus Ounepa. ['eomeTpnyeckas nartepnpertanys. [logBmkHbI 1
HETOABMXHBINA aKCOUIBI. J[BIKeHIE CBOOOIHOTO TBEPIOTO TEA.
Teopema Diinepa 0 MTHOBEHHOM ABMXEHUU. CKOPOCTH M YCKOPEHUS
TOYeK Tena. ['eomeTpuueckas HHTepIpeTanus. BUHTOBOE IBHKEHHE.
IT1ockoe nBHXeHHEe TBEPIOro Teia. 3aKoH ABMKEHUs. CKOpOCTH U
YCKOPEHMS TOUYEK Tena MTrHOBEHHBIM LIEHTP CKOPOCTEN M MTHOBEHHBIM
HEHTp ycKopeHui. [1oBKHBIN U HEMOABMXKHBINA HEHTPOUBIL.

Cro:xHOe ABHKEHHE TOYKH OcHOBHasl U MOABWXHAS CUCTEMBI 0TcueTa. OTHOCUTEIBHOE,
MIEPEHOCHOE U a0COIIOTHOE IBIKEHNE TOUKH. TeopeMbl CIIOKEHHS
cKopocTel U yckopeHuit Touku. Yckopenue Kopuonuca. J[Buxenue
TOYKH OTHOCHTEJIBHO CUCTEMBI KOOPJHHAT, CBA3aHHOH ¢ 3eMIlei.
O06psicHeHne adeppalioHHOro cMemeHus 38E311. 3akoH boapa.

CJ0:kHO€ TBUKEHUE TBEPAOT0 CrioxeHue MOCTYMaTeIbHBIX IBKEHUN TBEpIoTO Tena. CloKeHwme
TeJsia BpalIaTeIbHbIX IBM)KEHUN BOKPYT MEPECEKAIOIINXCSA, TapaJUICIbHBIX U
ckpemuBaromuxca ocei. [lapa Bpamennii. Cnoxenne
MOCTYTATEIbHBIX M BpalaTelbHbIX IBIKEHUH Tena. ClokeHune
BUHTOBBIX JIBHIKEHHH.




CraTuka. I'eomeTpnueckasn
CTaTHKA.

OcHoBHBIE 33724t cTaTUKU. CHCTeMa CXOIAIIUXCS CUIL. Y CIIOBUA
paBHOBecHs CUCTeMBI cxosamuxcs cui. [lapamnensabie cuisl. LlenTp
napayuienbHBIX ciil. [lapa cui. MoMeHT nmapsl cui. TeopeMsl 00
SKBUBAJIEHTHOCTHU map cuil. CioxeHue nap cuil. Y CIIOBUSI paBHOBECHS
nap cui. [IpousBonbHas cuctemMa cuil. [IpuBesieHre nporu3BoIbHOM
CHCTEMBI CHJI K TTIABHOMY BEKTOPY U TJIaBHOMY MOMEHTY. VIHBapHaHTHI
npuBeAeHus. JJuHaMUuecKuii BUHT. Y CIIOBUSI pABHOBECHUS
MIPOU3BOJIBHON CUCTEMBI cril. CUCTEMAa TBEPIBIX Ted. Y CIOBHS
paBHOBECHS CUCTEMBI TEJ.

AHaJINTHYECKasa CTaTHKA

HelicTBUTENBHBIE, BOBMOXHBIE U BUPTYaJIbHbIE IEPEMELICHUS] TOUKH.
Pabora cuibl Ha IEHCTBUTEILHOM U BUPTYaJIbHOM MTEPEMEIICHHSIX
ToukHd. MneanmpHbIe cBsA3H. PaboTa CHiTbl HA KOHEYHOM ITepEeMEIICHIH.
[Tone cun. [lorennmansable cuibl. CrtoBast dyHkwst. [IpuHIun
BO3MOXHBIX MEPEMEIICHUN TSI CHCTEM, CTECHEHHBIX HICAIbHBIMU
CBSI3SIMU. Y CJIOBUSI PABHOBECHUSI HEU3MEHIEMBIX CUCTEM. Y paBHEHUS
PaBHOBECHS MEXaHUYECKON CUCTEMBI B IPSIMOYTOJIBHBIX KOOPAUHATAX.
Meton muOkuTenei Jlarpanxka. O000IIEHHBIE KOOPUHATHIL.
O0001ICHHBIC CUIIBL. Y PABHEHHUST PABHOBECHUSI MEXaHHUUECKON CUCTEMBI
B 00001IIeHHBIX KOOpAWHATaX. PaBHOBECHE MEXaHUIECKON CHCTEMBI B
MOTEHIIUAIIBHOM CHUJIOBOM HoJie. LIeHTp TSKEeCTH U LEHTp Macc
MEXaHHYECKOM CHUCTEMBI.

JAunnamuka

OCHOBHBIE TIOHATHS U OIpeACICHUA NTUHAMUKHU. I/IHepHI/IaHLHLIC
CHUCTEMBI OTCUCTA.

JAuHaMuKa TOYKH

3axoHbl HeioTOHa. YpaBHEHUS ABMKEHUS MaTepHabHOW TOYKU.
IIpsamas u oOpaTtHast 3agaun JUHaMUKH. OCHOBHBIE TUHAMUYECKUE
[IOKAa3aTelld ABUKEHUS MAaTEpPUAIIbHOM TOUKU U MEXaHUYECKOMN
CHUCTEMBI: KOJTMYECTBO JIBKEHHSI, MOMEHT KOJNYECTBa JABIKEHUS,
KUHETHYECKUH MOMEHT, KUHeTH4YecKas sHeprus. HecBoboanoe
JIBIKEHHE MaTEpUAIbHOM TOUKH. Y paBHEHUS IBHKEHHS TOUKH IO
KpHuBO# 1 oBepxHOocTH. Cepuiecknii MasTHUK. J|BH)KEHUE TOUKU
MOJ IEUCTBUEM LIEHTPAIIBHON CUIIBL. Y paBHEHUS IBMKeHU. Dopmyna
buns. JIBmkeHue miaHeT. 3aKOH BCEMUPHOTo TAroteHus: HproToHa.
3anaua nByX Ten. J|BUKEHUE HCKYCCTBEHHBIX HEOECHBIX TElL.

OTHocCHUTEILHOE ABUIKCHUC
TOYKH

NHepuuanbHas 1 HEMHEpLUAIbHAs CUCTEMBI OTCUETA. Y PABHEHHUS
JIBIKEHHS TOUKH B HEMHEPLIMAIILHON cucTeMe oTrcyeTa. CHitbl
uHepuy. O0IMe TeopeMbl JUHAMUKH OTHOCHUTEIIFHOTO JIBUYKEHUS
ToukH. OTKJIOHEHHE MaJaloIMKX Tel OT BepTHKaNIU. MasaTHuK PyKo.

JAuHaMuKa TOYKH NepeMeHHOM
MAacChl

Touka mepeMeHHO# Macchl. YpaBHeHHE Memepckoro. 3agada
yHpaBiIeHHs JBHKCHUEM TOYKH C IOMOIIBIO PEAaKTUBHBIX CHIL.

JIlnnaMuKka MexaHH4YeCKOH
CHCTEMBI

MoMeHT HHepIUH TBEPIOTO Tela OTHOCUTENBHO OCH. Pamuyc
nHepuuu. LleaTpodexxubie MomeHTHL. Teopema [roiireHca. Teopema
Kénnra. Kunerudeckas sHeprust TBEpAOTO Teja. DIUTUIICOU]] HHEPIUH.
I'naBuble ocu nHEpuKu. OOIIME TEOPEMBI AMHAMUKHA MEXaHHYECKON
cucteMbl. Teopembl 00 H3MEHEHUH KOJIMUECTBA ABMKEHUS U O
JIBIKEHHUHU IIeHTpa Macc. TeopeMa 0 KHHETHYECKOM MOMEHTE
MEXaHUYECKOU cucTeMbl. TeopemMa O KHHETUYECKOM IHEPTUU
MEXaHHYeCKOH cucTeMBI. [lepBble HHTErpabl.

JlnHaMHKa TBEpAOro TeJja

IloctynarensHOE ABMKEHUE TBEPAOTO Tena. BpamieHnue TBepaoro tena
BOKPYT HEMOABWXXHON OcH. PU3HUECKUN MASITHUK. J[BU)KEHHE
TBEP/IOT0 TeJa OKOJIO HEMTOABHKHON TOUKH. [[luHamuueckue
ypaBHeHUs Dinepa. Tshkenoe TBEpIoe TENO ¢ OJHOM HEMOIBUKHON
ToukoH. YpaBHeHus Diinepa-Ilyaccona. IlepBbie nHTETpabl.
Krnaccuueckune ciydan HHTETpUPYEMOCTH YPaBHEHUN JUHAMUKH
TBEPJOro Tejla C OJHOM HemoABMKHOM Toukoi. Cirydaid Ditnepa.
Ciryqaii Jlarpamxka. Cygait C.B. KoBaneBckoii. JIBuxenune
cB0OOTHOTO TBeporo Tena. [lockonapaienbHoe JBIKEHIE
TBEPJOTO TeNa.




HpHHIII/IIIbI MEXaHHUKHA

[Mpunnun Janam6epa. [IpuHunn BUPTyaqbHBIX EpeMELICHUR
Hanambepa-Jlarpamxka. [Tpuamumn XKXypaena. [punamun [aycca.
[Tpunnun cranmoHapHoro AeicTus I'amunbToHa. [TpuHIMI
Octporpanckoro. [Ipuniun cranpionapaoro neictsus Jlarpanxka.
[Tpuaun Moneption. [IpuHIMT cTaliMOHAPHOTO MEHCTBUS SIKOOH.
OnTHKO-MeXaHWYeCcKasi aHAIOTHsL.

YpaBHeHus ABMKCHUSA
MeXaHMYECKOI CHCTeMbI

VYpaBHEHHUS ABMKEHUS MEXaHUUECKOH CHCTEMBI B IPSAMOYTOJIBHBIX
koopauHarax. Muoxurenu Jlarpanka. HTErpan 3uepruu. Y paBHeHUs
JBIDKEHHUSI MEXaHMUECKON CHCTEMbI B 0000IIEHHBIX KOOPAMHATAX.
O0606mennsie cuibl. @ynknms Jlarpamka. L{ukmnyeckne KOOpAMHATHL.
[uxnnueckue nHTErpaisl. Y pasHeHus Payca. YpaBHeHUs JBUKEHUA
MEXaHUIECKOW CHCTEMBI B KaHOHMIeCcKor popme. Kanormaeckue
nepemeHHble. @yHkuus ['amunprona. [lepBbie HHTErpaibl. Y paBHEHUS
Amnmnens. [Ipuauun craunonapHoro Aeiicteusa ['aMuiabToHa U
ypaBHeHus Jlarpan:xa BToporo poaa. Beisog ypasaenuii Jlarpanxka us
npuHIuna OcTporpanackoro. YpaBHeHus Jlarpanka U IpHHITATT
craunoHapHoro aevictsus Jlarpamka. Meron ['amunbsrona-Skoou.
Teopema fxoOu 0 mepBBIX HHTETpaiax ypaBHEHHH AUHAMHUKH B
KaHOHMYECKUX NepeMeHHBIX. [Ipumenenne metona ['aMmunbpTOHa-
Slxkobu g cranmoHapHBIX cucteM. [Ipumenenne metona ["ammmsToHA-
SlkoOu 11 CUCTEM C IMKJIMYSCKUME KoopauHaTtamu. [IpuMenenue
Metoja ['amunbToHa-SIKOOH TSl CHCTEM C Pa3AeTSIONIMMUCS
MEpEMEHHBIMHA. MoAenupoBaHie TUHAMUKN MEXaHUUECKUX CUCTEM CO
cBa3smu. Onpenenenue BeIpakeHuil MHOXkUTenen Jlarpanxa.
Crabunmzanus cBsi3el Ipy YUCICHHOM PELICHUN YpaBHEHHN
nuHaMuku. MccnenoBanue AMHaAMAKA MaTEMATHYECKOTO MasTHHKA.
HuknonganbHbI MasiTHUK. DnekTpoMexanuka. @ynkuus Jlarpanxa
3JIEKTpOMEXaHUUYeCcKoi cuctembl. Cuiia Amriepa 1 MOMEHT CHJIBI
Amnepa. MarHUTHBI MOMEHT NIPOBOJTHUKA C TOKOM.

JIBHoKeHHEe MeXaHUYeCKOM
CHCTEMBI 0K0JI0 MOJIOKEHHUSA
paBHOBeCHS

Knaccudukauus cun. [loreHunanbHbie, THPOCKOIMYECKUE U
nuccunatuBHbie cuiibl. DyHKUUS Penes. YpaBHEHUS ABUKEHUS
MEXaHUYEeCKOW CUCTEMBI B CpeJie C COIPOTHUBIECHUEM. Y CIIOBUS
paBHOBeCHA. Y CTOMYMBOCTE MOJIOKEHUSI paBHOBecus. ccnenoBanue
YCTOMYHMBOCTH TOJIOKEHUSI PABHOBECHUS MEXaHUUECKOM CHCTEMBI
MeronoM Jlarpanxa. Teopema Jlarpanxa-Jlexen upuxie.

Y CTONYMBOCTD MONOXKEHHUS PABHOBECUS MEXaHUYECKOI CHCTEMBI B
oiHOpoAHOM nouie TspkecTu. [puanun Toppuyenn.

YcTolYnBOCTL IBHKEHUS

OcHOBHBIE ONPEENIEHUS TEOPUN YCTOWYMBOCTH 10 JIAITyHOBY.
Teopemsl 00 ycToiiunBocTd. Meton dhyHkwmii JIsmyHoBa.
VY cTONUHUBOCTD JTUHEHHBIX CUCTEM.

PykoBonutens Hanpasnenust 03.03.02 «Duzukar

O.T. Jloza
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HanmenoBanue JMCHUILIHHBI

TepmMoanHaMuKa U cTaTUCTHYECKast (PU3UKA

O0BEM TUCHUIIINHBI

4 3E (144 yaca)

Kpartkoe cogep:xkanue TUCHHNIMHBI

Ha3sBanmue pa3iesioB (TeM) TMCHMILIUHBI

Kparkoe conepkanue pasaesioB (Tem)
AUCHHUILINHBI:

OcHOBBI TEPMOAUMHAMHUYECCKOI0 OIMUCaHud.
CBsI3b €O CTATHCTHYECKHM OIHCAHHEM.

IIpenMeT u METOA TEPMOJUHAMUKHU U
cratuctuueckoil ¢usuku. [loHsTHE O MUKpPO-
¥ MaKpOOMHUCAHUAX (PU3MIECKOTO 0OBEKTa
(®O). TepmonuHaMUYECKUE TAPAMETPBI U UX
Kkiaccuukanus. Bujbl TeroBoro KOHTaKTa
Mexay @O 1 BHELIHUM OKPYKEHHEM.
CBOICTBO TpaH3UTUBHOCTH. DU3HYECKUE
ycnoBus s Tepmocrara. HyneBoe Hauano
TEPMOJMHAMUKHU.

ITepBoe HAYAI0 TEPMOAMHAMHUKH.

BHyTpenHsis sHeprus, pabota 1 KOTUYECTBO
TEIUIOTHI KaK Mepbl ee u3MeHeHus. OobeM u
JIaBJICHUE, YHTPOMHS U

temreparypa. dpPeKTUBHOCTH TEIIIOBBIX
MaIlIvH (B TOM YHCIe, C KOHEYHBIM BPEMEHEM
JEHCTBUS) B PA3JIMYHBIX PEKUMAX U
cyOpexuMax.

TepMonnHaMuqecm[e NOTCHUMAJDbI U CBHA3HU
MEKAY HUMMU.

BHyTpeHHsIs 9HEpTUsi, CBOOOIHAS DHEPTHS,
sHTaNbIUsA, noTeHnuan [ mooca. Jlpa
MIPEJICTABICHHS TEPMOTUTHAMHYIECKIX
MOTEHIINAJIOB: SHEPTeTUYECKOe U
suTponuitHoe. [IpeoOpazoBanus Jlexxanapa u ux
MaTemMaTtuueckas u puzndecKkas
WHTEPIIPETAIIHSL.

TepMozumaMuqecm[e YPaBHECHUSA COCTOSTHUSA
H TEPMOAUHAMHUYECCKUE BOCIPUUMYHNBOCTH.

TepMuueckoe, KaTOPUIECKOE U
0apoKaJIOpUUECKOE yPaBHEHUS COCTOSHUS.
JuddepeHumanbHble CBI3U MEXIY
HUMHU. Y HUBEPCAJIbHBIE B3aUMOCBSI3H MEXKIY
TEPMOJMHAMUYECKUMH BOCIIPUUMYUBOCTSIMHU
(TENI0EMKOCTSMU U C)KUMAEMOCTSMH).

Bropoe u TpeTbe HAYAI0 TEPMOJAMHAMMUKH.

OKBUBaJIEHTHOCTh PA3IMYHbIX (POPMYIHPOBOK
BTOpPOT0 Hauana. Bujel sHTponus u ee
MH(OPMaLIMOHHO-CTATUCTUYECKU I
cmblicit.OcHoBHOE cocTosgHue @O u ero
SHTponUs (OTJIIMYHAS OT HYJS).

®da3oBble Mepexo/bl MePBOro  BTOPOro poja.
IlonsaiTHe 0 mWapamMeTrpax mopsiAKa ©
KPUTHYECKHX HH/IEKCaX.

PeanbHble Ta3pl B mpubmmkennu Ban-aep-
Baansca. Kputnueckas touka. Touka boits.
IIpaBuno Makcsemnna.llapamerp nopsiaka nmpu
nepexoje ra3 — xxuakocte. Ilapamerp nopsaka
TBepaoro tena. TporHas Touka.lloTeHman




tumna Jlennapaa — Jl>xonca u dassl.IlpaBumno da3
I'n66ca mist MEHOrokoMroHeHTHBEIX DO.

Tepmoannamuyeckas ycroiunsocts ©O.
Hpunuunel Jelllatenbe — bpayna n
Omn3zarepa.

Y ci10BUS MEXaHUYECKOM U TEIUIOBOU

ycroruuBoctu DO.IIporiecchl penakcanuu
nHteHcuBHbBIX T/[-nnapamerpos.IIpoueccs
nepeHoca SKCTeHCUBHbIX T/[-nmapameTpos.

ITonsiTHe 0 HepaBHOBECHOI
(eHOMEHOIOTHYECKOH TEPMOAMHAMMKE
(¢popmyaupoBka OHn3arepa).

[TonsiTHE O TEPMOAMHAMUYECKUX CHUJAX U
norokax.Ilonstue 0 KHHETHYECKUX
kodpduimenTax U ux cuMMeTpuu.CBsi3b
KMHETHYECKUX K03 puImeHToB c
MUKPOCKOITMYECKUMU XaPaKTEPUCTUKAMH.

CrarucTH4ecKuil UM BEPOSITHOCTHBIN
XapakKTep TenJ0BOro KOHTAKTA.

[ToHsiTHe 0 CIIOHTaHHBIX (PIYKTyalUsIxX
OKCTEHCUBHBIX M HHTCHCUBHBIX
TepMOJUHAMHUECKUX NapameTpax.O0o01meHHas
MaKpO3proAnyecKas runoresa.

Kanonunueckoe  pacnpeneinenue I'md0ca.
Cas3b c NPUHIHUIIOM (ycji0BHOTO0)
MaKCcUMyMa JHTponuu. Pusuyeckuii cMbICT
JAONOJIHUTEIbHBIX YCIOBHH.

Crartuctuueckuii HHTErpan (cymma) u
cratucTrueckuii Bec.CBsI3b CTATUCTUYECKOTO
MHTETpaia ¢ TepMoInHaMUKON.CBsI3b
CTaTUCTUYECKOTO BECA C SHTPOIIHEH
bonbumana. Outponus bonbiimana kak
CBSI3YIOIIIEE 3BEHO MEKIY MaKpo- U
MUKPOOIUCAHUSIMU (TEPMOJIMHAMUKON U
(a30BbIM IPOCTPAHCTBOM).

Metoabl  BBIYHCJICHMS  CTATHCTHYECKOIO
HHTerpaJa (CymMmbl) 1Jisi KOHKpeTHbIX PO.

HneanpHblil 1 ci1ab0 HEUACATLHBIA
KJaccU4ecKui ra3.MmeanbHEIN ra3 ¢
BHYTPEHHUMHU CTETEHSIMU CBOOO/Ib1. VieanbHbIit
KBAHTOBBIN I'a3 B ¢1a00- U CHIILHO
BBIPOKJIEHHOM COCTOSIHUAX./|ByXypOBHEBBIIA
kBaHTOBbII PO (CIMHOBBIIN MapaMarHeTuk) u
OTpUIIATENIbHBIE A0COIIOTHBIE TEMIIEPATYPHI.

DaykTyanumn u KOppeJsiiun B
TepmoauHamuieckom DO.

[ToHsITHE O CTAalMOHAPHOM CIY4aiTHOM
nporecce.CinydaifHple yMbl U popmyna
HaiikBucra.

PyxoBonurens Hanpasienus 03.03.02 «Puzuka»

O.T. Jlo3a




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
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HanmeHoBaHMe MM CUHMILTHHBI HNHuTerpajbHble ypaBHeHHsI U BAPHAIIMOHHOE
HCYHCJIEHH e

O0bEM TUCHUILTHHBI 2 3E (72u4aca)

Kpatkoe conep:kanue TUCHUTINHBI
Ha3Banue pa3nenoB (Tem) Kparkoe conepxanue pas3aesioB (TeM) IMCHUIINHBI:
AUCIHILJIMHBI
Kpartkue cBenenus u3 Kpartkoe BBeeHE B )yHKIIMOHATBHBIN aHAIIN3.
(pYHKIIMOHAJIBHOT0 AaHAJM3A ['ue6epToBo nmpocTpancTBo. Onpeaesenne ruabL0epToBa

npoctpancTBa. CkansipHoe npousseneHue. HepaBeHcTBo
Kommu-bynsikoBckoro. CucreMbl OpTOHOPMUPOBAHHBIX
¢dbynkuii. Meron oproronanuzauuu ['pamma-IlImuara.
basuc B rune0epoBoM nipoctpancTse. HepaBeHcTBO
beccens. Pasenctso [1apceBans. Teopema @umiepa-
Pucca.[lenpra-pynkuus Jupaka. Onpenenenue. CBoiicTBa
nenbra-¢pyHkuu. Paznoxenue nenpra-QyHKIUN B
unterpan @ypne. opmynsl Coxonkoro.

BBenenue Wuterpanbubie ypaBHeHus. Kiaccudukamus TuHEHHBIX
WHTETPAJIbHBIX YPaBHEHUN.YPaBHEHUS C BBIPOKICHHBIM
AIPOM

YpaBuenuss ®pearoabma 2 poaa YpaBuenus @pearoiabma BTOporo poja. Meron

nocje10BaTeNbHbIX TpubamkeHuil. CaMmoconpsKeHHbIe
anpa. Teopemsl 0 CieKTpax caMOCOIPSKEHHBIX AJIEP.
Teopema 'mnb6epra-llIMuara. AnprepHaTrBa
®penaronsma. 3anava Llrypma-Jlnysumis. OyHkus
I'puna. Teopema CrekioBa

YpaBHeHHUS THIIA CBEPTKHU VYpaBuenus tuna cBéptku 1o dypne. [Ipeodpasopanue
@ypre. YpaBHeHus Bonpreppa Trma cBEPTKH.
ITpeoOpa3zoBanue Jlamaca

HNurerpanbubie ypaBHenus 1 pona | YpasHenue Abens. Teopema I[Tukapa. Onpenenenue
KOPPEKTHOCTH ITOCTAHOBKM MAaTeMaTHYECKON 3aJa4H 110
Anamapy. Meros1 HaUMEHBIIMX KBapaToB. Metoa
perysspuzanun TUxoHOBa

DJIeMeHThl BADHALIMOHHOT' 0 [Ipocreiimas 3a1a4a BapualmOHHOTO UCUHUCIICHHUSL.
HCYHCTICHUS OcHoBHas leMMa BapHallMOHHOTO NUCYUCIICHUS.
VYpaBHenue Dunepa. HacTHbIe cilydan ypaBHEHHS Diliepa.
@DYHKIMOHAI OT HECKOJIBKUX TPACKTOPHUI.
W3oneprnmerpuyeckas 3agada

PykoBoautens Hanpasiienus 03.03.02 «Duszukan

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaumenoBanue qucuunmiaunbl | Jiuneitnas ajareopa

O0béM TUCHMILTUHBI 3 3E (108 uacoB)

Kparkoe conepxkanue 1uCuunJInHbI
Ha3zBanmue pa3iesioB (Tem) Kpatkoe cogep:xanue pa3aesioB (TeM) JUCHUNIUHBI:
AUCUHUILIMHBI
IMosisi m TMHeliHbIE Omnpenenenne moist. OCHOBHBIE CBOMCTBA MOJIEH. XapaKTepruCTHKa
NMPOCTPAHCTBA HAJ MOJIEM. noneii. Koneunrle n 6eckonewnsle mosst. [IpuMeps! nonei: momns

palOHANbHBIX, NIEHCTBUTEIBHBIX U KOMIUIEKCHBIX unceln. [lone
BBIYETOB 110 MOAYIIO MPOCTOro uncia. OnpenencHre TMHEHHOTO
MpOCTpaHCTBa HaJ nojeM. OyHaaMeHTAbHbBIE CBOMCTBA IMHEHHBIX
IPOCTPaHCTB. IIpuMephl IMHEHHBIX IPOCTPAHCTB: N-MEPHOE
aprupMeTHYECKOe TPOCTPAHCTBO; TPOCTPAHCTBO MATPHII;
MIPOCTPAHCTBA 3aJaHHBIX HA HEKOTOPOM MHOXecTBe (pyHKIMI cO
3HAYEHUSAMH B IOJIE.

IloanmpocTpaHcTBa INHEHHOT O OnpezeneHue NOAIPOCTPAHCTBA JIUHEHHOTO IPOCTPAHCTBA.
NMPOCTPAHCTBA. IToampocTpaHCTBO TMHEWHOTO MPOCTPAHCTBA KaK JIMHEHHOE
IIPOCTPAHCTBO. TpuBHanbHbIEC NOANPOCTPaHCTBA. IIprMepbl
noarnpocTpancTs. [lepeceuenrie moAMPOCTPaHCTB U CyMMa

MOANPOCTPAHCTB.
JIuHeiiHas1 3aBHCHUMOCTD U INoHsTHE KOHEYHO JTMHEHHON KOMOMHAIIMN DJIEMEHTOB JIMHEHHOTO
JIMHelHAasl He3aBUCHUMOCTD npocTpaHcTBa. JIuHelHas 000J109Ka TOIMHOMXKECTBA AJIEMECHTOB
CHCTEM JIEMEHTOB JIMHEHOT 0 JTUHEHHOTO TIpocTpancTBa. OnpeseieHne TNHEHHOM 3aBUCUMOCTH U
NMPOCTPAHCTBA. HE3aBUCUMOCTH JIJISl CUCTEM 3JIEMEHTOB JINHEUMHOTO IPOCTPAHCTBA.

DyHIaMEHTAIIbHbIE CBOMCTBA JIMHENHO 3aBUCUMBIX U JIMHEWHO
HE3aBUCUMBIX CUCTEM BEKTOPOB. II0NMHOTA CUCTEMBI 37IEMEHTOB
JMHEWHOTO MpOCTpaHCcTBa. TeopeMa 0 COOTHOMIEHUH KOJIMYECTBA
JIEMEHTOB B MTOJIHOW W JINHEIHO HE3aBUCUMOM CHCTEMaX JIEMEHTOB
JIMHEHHOT O IPOCTPAHCTBA.

Ba3ucel B THHEHHBIX Omnpenenenve 0a3uca TMHEHHOTO pocTpaHcTBa. [Iprumeps! 6a3ucos
NPOCTPaHCTBAX. JUIS KOHKPETHBIX JIMHEWHBIX MpocTpancTB. Kpurepuii 6azucHocTH
KoneunomepHble TuHeiiHbIE CHCTEMBI 3JIEMEHTOB JINHEHHOTO TpocTpaHcTBa. KoHeuHoMepHoe
NPOCTPAHCTBA. auHelHoe npocTpaHcTBo. CymecTBoBaHHEe Oa3uca JINHEHHOTO

MPOCTpaHCTBa. PaBHOMOIITHOCTH ITFOOBIX 023MCOB KOHEYHOMEPHOTO
JUHEWHOTO MPOCTPAHCTBA U KOPPEKTHOCTH OTPEIEIICHUS pa3MEePHOCTH
JMHEHHOTO MpocTpaHcTBa. JlomonHenue 1o 6a3uca mponu3BOIBLHON
JIMHEMHO HE3aBUCUMOM CHCTeMbI. Brienenre 0a3uca us3
MIPOU3BOJIBHON MOJIHON CUCTEMBI.

IIpsiMble cyMMBI JIMHEHHBIX CymMMa MoAnpOoCTPaHCTB JIMHEHHOTO MTPOCTPAHCTBA KaK JIMHEHHAs
NOANPOCTPAHCTB. obosouka nx oobeanHEeHNs. TeopeMa 0 pa3MEpHOCTH CYMMBI ABYX
noanpocTpaHcTs. [Ipsmas cymMMa KOHEYHOTO YHCHA MOIPOCTPAHCTB.
Kputepuii paznoxeHus IMHENHOTO IPOCTPAHCTBA B MPSAMYIO CYMMY
CBOMX NOANpPOCTpaHCTB. [IprMeps! pa3noskeHns: KOHKPETHBIX
JIMHEWHBIX TPOCTPAHCTB B MIPSIMYIO CYMMY CBOUX ITOANIPOCTPAHCTB.
Anrebpandeckoe JOMOJHEHUE MTOANPOCTPAHCTBA JIMHEHHOTO
IIPOCTPAHCTBA.

JIuneiinble onepaTopsl B OnpeneneHne TMHEHHOTO onieparopa. AprudMeTHueckre AeHCTBUS
JIMHEHHBIX MPOCTPAHCTBAX. HaJ JTUHEWHBIMU oniepaTopaMH. JINHEHOE IPOCTPAHCTBO JIMHEHHBIX




OTIepaTOPOB U3 OJIHOTO JIMHEHHOTO MPOCTPAHCTBA B Apyroe. [Ipumepst
TUHEHHBIX omniepaTtopoB. O0pa3 u AIpo TUHEHHOTO oreparopa.
JIunetinpie MOHOMOP(MHU3MBI, STUMOP(OHU3MBI B H30MOP(PU3MEL.
Komno3unus nuHeWHbIX onepatopoB. OOpaTHEIA oniepaTop.
[TpuoxeHus K perIeHnto OMHOPOIHBIX M HEOJTHOPOIHBIX CUCTEM
JTUHEWHBIX ypaBHeHNH. Kpurepuit m3oMophHOCTH KOHEUHOMEPHBIX
JIMHEWHBIX TPOCTPaHCTB. COOCTBEHHBIC BEKTOPHI 1 COOCTBEHHBIC
3Ha4YeHUs. J[MaroHaIM3upyeMOCTh JIMHEHHBIX OTIEPaTOPOB.
CoOCTBEHHBIN 0a3uC THArOHAIM3UPYEMOTO JTMHEHHOTO OTeparopa.

IIpocTpancTBa co CKATSAPHBIM
NpOU3BeIEHHEM.

EBKIIMI0BO ¥ 3pMUTOBO CKaJIsipHOE ITpou3BeneHue. [Ipumepsl
CKaJIIPHOTO NMPOU3BEACHHUS B KOHKPETHBIX JIMHEHHBIX POCTPAHCTBAX.
Hopma, nopoxaéHHas ckansapHbIM IpousBeaeHueM. HepaBeHCTBO
Komm-bynskosckoro. Teopema dhon Hoiimana-Hopgana.
OptoronanbHOCTb. JJJTMHBI U yTII6I BEKTOPOB. OpTOroHANbHOE
JIOTIOTHEHHUE K TIOJMHOXKECTBY JIMHEMHOT 0 MpocTpaHcTBa. PaznoxeHue
MIPOCTPAHCTBA CO CKAISPHBIM POU3BEICHUEM B IPSIMYIO CYMMY
CBOET0 MOANPOCTPAHCTBA U €0 OPTOTOHATBHOTO TONOTHEHHUS.
OpToHOpMHUpOBaHHBIE CHCTEMBI BEKTOPOB. [Iporecc
oproronanmuzamyu [ pama-IlImunra. Kpurepuit m3omopdrOoCcTH
MTPOCTPAHCTB CO CKAISPHBIM PON3BEIACHHUEM.

buauHeiHbIe,
MOJIyTOpAJIMHEHHbIE U
KBa/IpaTH4YHbIC¢ PYHKIMHU B
€BKJIMI0BBIX U 9PMUTOBBIX
NPOCTPAHCTBAX.

OnpenesneHne OMITMHEHHOMN, TOTYyTOPATMHEWHOW, KBaIpaTHIHON
(GyHKLUI B 9pMUTOBOM TpocTpaHCcTBe. KaHOHMYEeCKHi BHT
KBaJIpaTuyHOU GYHKIMH 1 KaHOHWYecKui 6a3uc. [IpuBenenue
KBaJpaTHYHOH QPYHKIIMH K KAHOHMUECKOMY BUIY MeToZoM Jlarpanxa.
[MonoxwurenbHO onpeaenéHHble KBaapaTHyHble GyHKIUU. VHIEKCH U
CUTHaTypa KBaapaTudHoi pyHkiun. Kputepnit CunbBectpa
3HAKOOIPEeNEHHOCTH KBaAPaTHIHONW GyHKIUHU. OpTOroHaIBHBIE
npeoOpa3oBaHus JIMHEHHOTO pocTpancTBa. Kpurepuit
OpPTOTOHALHOCTH JIMHEWHOTO Pe00pa30BaHUsI IHHEHHOTO
MPOCTPAHCTBA B TEPMHUHAX 0a3UCOB. ANTOPUTM NPHUBEICHNUS
KBaJpaTHYHOH QPYHKIMH K KAHOHHYECKOMY BUIY OPTOTOHAILHBIM
npeoOpa3oBaHHUEM.

PyxoBoaurens Hanpasienus 03.03.02 «Puzuxa»

O.T. Jlo3a




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
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HanmenoBanue JMCHUILIHHBI

AHAJINTHYECKAS TeOMeTPUs

O0BEM TUCHUIIINHBI

3 3E (108 uacoB)

Kpartkoe conep:xkanue TUCHHNINHBI

Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

KpaTlcoe coaepiskaHue pa3icjioB (TeM) AUCIHHUIIJIMHBI

OcCHOBBI BEKTOPHOI1 aJredpol

IlonsiTHE €BKIMI0BA IPOCTPAHCTBA. Y pABHEHUS
TUIePIOBEPXHOCTEH (MPSAMBIX Ha MIIOCKOCTU U TIOCKOCTEN B
€BKJIMJIOBOM ITPOCTPAHCTBE).

BekTopsl. CkalisipHO€, BEKTOPHOE U CMEILIAHHOE IIPOU3BEACHUE.
VTIuIbl ¥ JUIMHBL U UX CBSI3b CO CKAJSIPHBIM U BEKTOPHBIM
MIPOU3BEICHUSAMH.

YpaBHEHHUS IPSAMBIX U IUNIOCKOCTEN. PaccTosiHue OT TOUKH 10
MPsIMOM Ha MJIOCKOCTHU, B TPEXMEPHOM IIPOCTPAHCTBE;
PAcCTOSIHUE OT TOYKH J0 IJIOCKOCTH B TPEXMEPHOM
MIPOCTPAHCTBE.

OproronajbHas u
MeTpHuYecKas
KjIaccupuKanusa KpuBbIX
BTOPOIoO MOPsiAKA

Onurc, runep6oia u napadona. Ix reomerpuyeckue u
¢du3nyeckue CBOMCTBA.

Metpuueckas kiaaccuukanus KpUBbIX BTOPOTo MOpsiiKa
HOCPEICTBOM OA00pa COOTBETCTBYIOLIETO yIila MOBOPOTA.
['pymnma opToroHaqbHbIX IPe0OpPa30BaHUI BTOPOrO MOPsIIKa U
TpeTbero nopsiika. OpToroHanbHbIE TPYIIIEI U OPTOTOHAJIBHBIE
npeoOpa3oBaHus.

OproroHanbHble IpeoOpa3zoBaHus, Hayala MPOEKTUBHOM
KJIaCCU(pUKALMU U UX CBA3b C 33JJa4aMU PacllO3HABAHUS
00pa3oB.

Brruncnenrie coOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAUEHUH.
[TpuBeneHre CUMMETPUYHOMN KBaJApaTUYHON (POPMBI
OpPTOTrOHAJILHBIMH NPE00Pa30BaHMUSIMU K IMAarOHAJIbHOMY BHUJY.

PyxoBogurens Hanpasienus 03.03.02 «Puzuka»

O.T. Jlo3a




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaumenoBanue qucuumiinnbl | MHOCTpaHHBIN A3bIK (0MOJHUTEIbHbIE Pa3/1e/ibl)

O0BEM TUCHUIIINHBI

3 3E (108 uacoB)

Kpartkoe cogep:xkanue TUCHHIINHBI

Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

KpaTlcoe coaepiskaHME pa3icjioB (TeM) AUCHHUIIIMHBI

Jokaaa u coobuIeHne KaK
JKAHPBI YCTHOT0 HAYYHOTO
00IIeHUs

Bunpl nokinanos: mieHapHbIA, CEKIIMOHHBIN, CTEHAOBBIN, T0KIIa]l Ha
3alUTe TUCCEPTAIIMOHHOTO MccienoBanus. KoMmo3urus qoxmana u
CTPYKTypa Hay4yHOTO IUCKypca: Coco0bl 0(hOpMIICHHS TEMBI YCTHOTO
BBICKA3bIBaHUSI, Pa3BUTHE TEMBI, CMEHA TEMBI, O(DOPMIICHHE UTOTOB
BBICKa3bIBaHUs. PedeBble Mojieny 1 mabIoHbI, HCIOIb3yEeMbIe B YCTHBIX
Joknanax: opopMieHue MpUBETCTBUS, ClIOCOOBI (HOPMYIUPOBAHHS TEMBI,
METO/I0JIOTHH, TIeJiel uccieoBanus. PeueBbie MOy, CITy Kallue Jis
MIPUBIICYCHNST BHUMAHUS CIYIIaTeNs K OTACIBHBIM YacTsIM BBICKa3bIBaHUSI.
PeueBbie 00pasiipl, HCONB3yeMble 151 (POPMYTUPOBAHHS BEIBOJIOB
noknana. TUmbel pedu, UCTOoNIb3yeMbIe B YCTHOM BBICKa3bIBaHUH Ha
HAy4YHYIO TEMaTHKY: OTFICaHNE, IIOBECTBOBAHKE, pacCyxaeHue. Jlornka
MMOCTPOCHUS YCTHOTO BBICKA3bIBAHUA M COUETAHNE PA3HBIX THIIOB PEUH.
PeueBbie 00pasiipl, HCIOJIB3YEMBbIE JIJIsl YTOUYHEHHSI (POPMYJIUPOBOK,
KOPPEKTHPOBaHHS BBICKAa3bIBaHMS, BBEJICHNE TAPATMHI BUCTUIECKUX
a5eMeHTOB ((hopMyIl, HKOHOTpaUIECKUX CUMBOJIOB U T.11.). CTpyKTypa
Hay4HO npe3eHTannu. TpeboBanus K 0hOpMIICHHIO TPE3CHTAIINH,
OTBEYAIOIIECH CTaHIApTaM aKaJleMuuecKoro oomenus. Jlekcuueckue
KITUIIIE, UCTIONB3yeMbIe JUIS COTIPOBOXKICHUS Tpe3eHTann. JIeKcuKo-
CHHTAKCUYECKHE KOHCTPYKIIUHU, UCTIONh3yEeMbIe B TEKCTE HAYIHOM
MPe3eHTAIINH.

Juckyccus NpeHns Kak
JKAHP
YCTHOT0 HAYYHOI'0 00LeHHA

Crnioco0sI (hopMyTMpOBKH Bompoca. THrbl oTBeTa Ha Bomnpoc. Pedyenbie
00pasIibl, UCTIONIL3YEMbIC B TMAIOTOBBIX KOHCTPYKIHAX. CrocoObI
nepenayi SMOIMOHABHOM OLCHKH COOOIICHHS: PeUeBbie 00pas3Iibl IIs
BBIPAYKCHHSI COTJIaCHS WIJIM HECOTJIACHS, 000peHus/Heo00peHus,
YIUBIICHUS, HEJIOBOJIBCTBA U T.II. POJIb MHTOHAIIMH H )KECTA B BHIPAXKCHUH
HMOIMOHAILHOM OIEHKH BBICKA3bIBAHUSI.

3KCTpaJ’[HHFBI/ICTI/I'leCKHe
JIEMEHTbBI J0KJIaJda

DKCTPATMHTBUCTUYCCKHE DIIEMEHTHI IOKJIaJa M UCIIOIh3yeMbIe CPEICTBA
BU3yaJIM3allUKU: CTEH/I, CIaiIbl, MPE3EHTallKs, MYJIbTUMEAUITHOE
compoBoxieHne. CriocoObl oopMITeHUS TIpe3eHTaui. MeTo bl
KOMITPECCHOHHOTO M3JIOKEHUS MH(DOPMAIIUU B MYJIbTHMEIUNHOM
COIPOBOXKICHUH JIOKJIaJa.

CTpyKTypa Hay4YHOMH
npe3eHTANNN

Tpe6OBaHI/I$I K O(l)OpM.]'IeHI/IIO MMpe3CHTAalUH, OTBG"IaIOH_Ieﬁ CTaHJapTaM
aKaJCMHUYCCKOI'O 06IJ_IGHI/I$I. Jlexcnueckue KJIMIIC, UCTIOJIB3YCMbIC JIA
COIIPOBOXIACHUA MPE3CHTAIINN. JIeKCHKO-CHHTaKCUUECKIE KOHCTPYKIIWH,
HCIIOJIb3YEMBIC B TCKCTE Haquoﬁ IMPE3CHTALN.

PykoBoautens Hanpasiienus 03.03.02 «duszukan

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaunmenoBanmue AUCIUITINHbI Kaaccnyeckasi 1 KBaHTOBas TCOpUs MOJIA

O0béM TUCHMILTUHBI 6 3E (216 1yacoB)

Kparkoe conepxkanue 1uCuunJInHbI
Ha3zBanmue pa3iesioB (Tem) Kparkoe conepkanue pas3aeioB (TeM) IMCHUILIMHBI:
JUCHUILIMHBI
IIpocTpaHcTBEeHHO-BpeMEeHHbIE I'eomeTpus npocTpaHncTBa - BpeMeHH MunkoBckoro. KoopauHaTel, MeTpuka,
CHUMMeTPHH U MOJIs 4- cxamnsipsl, 4-BeKTOpHI U T.1. CBETOBOM KOHYC, 3IEMEHTHI TEOPHU

noBepxHocTel. ['pynna JlopeHia: OCHOBHBIE NIPEICTaBICHHS, TCHEPATOPEI,
peoOpa30BaHKsl KOOPANHAT M TOJICH.

MexaHHUKa M TeOpHs MOJIS JlarpamykeB (opMann3M U KOMIUIEKCHOTO CKalsipHOTO 1oiisi. CIIOHTaHHOE
Hapylienue cummerpud. Teopema ['onacroyna. SIBnenune Xurrca. Ilpenmer
TEOPHH MOJIsI, CBA3b C MEXAHUKOH CIUIOIIHBIX Cpell, IEPBUYHO KBAaHTOBAHHOMN
MEXaHUKOU. PensaTuBrCTCKHE OCHOBEL. Jlarpamkes GpopMainu3m st
MAaCCHBHOTO BEKTOPHOT0 moJist. [Ipo0aeMbl ¢ KaTnOpOBKOI.

BapuanuoHHbI I0AX0J K TeOpHHU BapuannoHHBIH IPUHIMIT B TEOPUH N0JI. AHAJIOTHS C KJIAaCCUYECKON

noJs MexaHukoi. JlarparkeB (hopMaIn3M U OCHOBHBIE TPEOOBAHUS K
narpanxuadaM. CIIiH BEKTOPHOTO IOJIS B UMITYJILCHOM IIPECTAaBICHUU.
YpaBHEHHs NOJIS M UX OCHOBHBIE CBOMCTBA. Jlarpamkes (hopmMaIn3M B TECOPUU
3JIEKTPOMAarHUTHOTO 1ToJs1 MakcBeia, BO3MOXKHbIE KaJIMOPOBKH
noTteHmanoB. Teopema Hérep: popmynmpoBka n 1okazaTenbcTBo (00mmas
cxema). 3aKOHbI COXPaHEHHS M OCHOBHBIC COXPaHSIOLINECS THMHAMUIECKHUE
BEJINYMHBI (IEPEUNCICHIE CHMMETPHI).

Teopusi CHHHOPHOTO MO CrnimHOpHSBIE MO U anredpa -MaTpuil. Y paBHeHue Jupaka u ero
TpaHcdopmanmoHHbIe cBOMCcTBA. CITMHOPHBIN «KOHCTPYKTOpP». Jlarpamken
(hopManu3M AJIsl CIHHOPHOTO 1oJisl. TeH30p MOMEHTa KOJTMYECTBA JBIKEHI
1 CTIMHOBBII MOMEHT CIIHHOPHOTO IT0JIS.

KanuopoBouHble moJis 3apsan u BekTop Toka. CoxpaHeHHe 3apsa 1 rodalbHOe KAIHOPOBOYHOE
npeobpa3oBanue. I mo6anbHasA U TOKaIbHAs KATHOPOBOYHASI HHBAPUAHTHOCTh
B TEOPUU B3aUMOICUCTBYIONINX ToJieli. HeabeneBa kanuOpoBouHas
WHBAPUAHTHOCTb: TJI00aJIbHAs U JIOKaJbHas. IMITyJIbCHOE MpeICTaBIeHHe st
CKaJISIPHOT'O ITOJIA. HpeﬂCTaBﬂeHI/Ie 1 UHTEPIIpETAld OCHOBHBIX
TUHAMUYECKHX WHBAapUAHTOB. HeabeneBrl KamnOpoBOYHEIE Mo SHra -
Muica.

PYKOBOI[I/ITCJ'IL HaITpaBJICHUA

03.03.02 «Dusuka» : O.T. Jlo3a




Dedepanvhoe 20cydapcmeentoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma

03.03.02 «Dusukay

HanmenoBanue JMCHUILIHHBI

OcHOBBI (M3UKH MJIA3MBbI

O0BEM TUCHUIIINHBI

3 3E (108 uacoB)

Kpartkoe conep:xkanue TUCHHNINHBI

Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

KpaTlcoe coaepiskaHue pa3icjioB (TeM) AUCIHHUIIJIMHBI

OO01ue cBeIeHUs 0 MJIa3Me

Omnpenenenne wia3mel. KBasnHEHTpambHOCTH TUIa3Mbl. JlebaeBckuit
paauyc.

IInazmMeHHbIe KOJIEOAHUS

JlenrmropoBckue konedanus. JucnepcuoHHOe ypaBHEHHUE IS
JEHTMIOPOBCKUX KojeOanuil. 3aTryxanus Jlannay. JlekpemeHt
3aTyXaHusl.

Kaaccuduxauus BUAOB M1a3Mbl

Pa3pe:xeHHbIE U IUIOTHBIE, KJIACCUUECKHUE U KBAHTOBBIE BUIbI
wa3M. KBaHToBble u cratuctuueckue Beca. dopmyina Caxa.
Yacrora cronkHoBeHuil. @opmyna Pesepdopaa. lnuna
cBoOozHOrO npodera. KynoHoBckoe paccessHUuE JIEKTPOHOB
Ha uoHax. PaccesiHue 27€KTPOHOB Ha JIEKTPOHAX.

CTOJIKHOBEHHE YACTHII B IJIa3Me

Paccesnue nonoB Ha nonax. Kynonosckuii torapudm. O6men
TEIUIOBOM dHEPruei MeKIy 3apsKEHHBIMM YaCTHLIAMHU.

DJIeKTpHUYECKHil TOK B IIa3Me

SIBnenus IMEpCHOCA B IJIa3MC. 3akon Oma JJIA 11J1a3MBI.
3J'I€KTpOHpOBOI[HOCTb mra3Mbel. CocTossHIE HECTIPCPBIBHOT'O
YCKOPCHU:A OJIA 3JICKTPOHOB. BOSGY)KI[GHI/Ie " paCKa4uBaHHC
B IJIa3M€ PA3JIMYHBIX KOJIEOQHWH U BOJIH.

ILlnazma B BLICOKOYACTOTHOM II0JI€

VYpasHenue apwxenus. CoOCTBeHHas HEMarHUTHas
UHAYKTUBHOCTb. JIMIEKTPUUYECKUE CBOWCTBA IUIa3MBbl.
JucniepcuonHast KpuBas 3/M BOJIH B Iu1a3Me. [IpoHnkHOBEeHHE 3/M
BOJIH B I1a3My. BBICOKOYAaCTOTHOE J1aBJICHUE.

TelI.]'IOHPOBOZ[HOCTb IJIa3MbI

Koa¢ddumment TermnonpoBogHOCTH Mu1a3Mbl. 3akoH Bunemana
®paHua a1 wia3Mbl. YpaBHeHUs Diinepa. Y paBHEHUE
OJIHO’KUJIKOCTHOM TUAPOANHAMUKY TUIa3MBbl.

I'uapoamHaMuyeckoe onucaHue
I123MBbI

VYpasuenue quddysuii. beccronkHoBUTENBHBIHN 3BYK. Da30Bast U
TEIUI0Basi CKOPOCTb.

3ByK B I1a3Me

KBaSI/I‘IaCTI/IHLI-BOHHH.

Kuneruueckoe YpaBHeHu€ 1J1s1
IJj1asMbl

OyHKIWM pacnpenenenus, (ha30Boe IPOCTPAHCTBO. Y paBHEHUE
[Tyaccona. [lucnepcuoHHoe ypaBHeHUE KojaeOaHHi T1a3Mbl 6e3
MarHuTHOTO 1ojsi. GyHKIUS pacnpeeseHns: pe30HaHCHbBIX
gactull. HeycroiunBocTs byHemana, aHOMaIbHOE CONPOTHUBIICHHUE.
KOJIEKTUBHBIN METOJ YCKOPEHHUS.

HN3nyyenue mia3mbl

Heynpyroe B3aumoaeiicteue yactuil. TOpMO3HOE U3ITyUEHUE.
YacTOTHBIN CHEKTP U3Iy4YEHUs I1a3Mbl. THTEHCUBHOCTh
n3nydeHus. KomtoH-3¢ ekt Ha CBOOOIHBIX IEKTPOHAX.
KoadduimeHnt mydncToit TeronpoBogHOCTH.

HeycroituuBocTH B mi1asme

IlyaxoBas HeycTONYUBOCTE. IlapamMeTpryeckast HEYCTOMYHBOCTD.
MoaynsuuoHHasi HEYCTOMYMBOCTE M KOJIJIAIIC JIEHTMIOPOBCKHUX
BoJH. XKenmoOkoBast HeycTOHYMBOCTE. MI'J] HEYCTONYHMBOCTD.
Tupunr-monsl. JpeiidoBas MUKpOHEYCTOHYUBOCTb.




IIBI/I)KCHI/IC 3apSAKECHHBIX YaCTHIl B
MAarHuTHBIX IMOJISIX

Onextpuueckuit apeitd. ['paguenTHsIil npeiid.
LenTtpobexusiii apeid. [onspuzannonusiit apeiid.
['paBuTanmonnslii apeid. Tok HaMarHMYUBaHUS.

AnuadaTnyeckre HHBAPMAHTBI
JBHKEHHS] YACTHUI] B MATHUTHOM
moJie

3aK0H COXpaHEeHUs aarnadaTHIeCcKOro HHBapuaHTa. [lepBoiid
aanabaTHYecKuil MHBapuaHT. BTopoii agunadaTudeckuii ”HBapHUaHT.
TpeTuit annabaTuyeckuii ”HBapUaHT. J|BH>KeHHE YacTHIl B
paJUaliMOHHBIX MOsCcaX 3eMIIH.

I'uapoanHamMuka mjia3Msl B
MATrHUTHOM I10JIe

VYpasHenus Diinepa. YpaBHeHHe HenpepbIBHOCTH. OO00IIEHHBIHA
3akoH Oma. Koadhdunment marautao# Bsizkoctu. D dekt Xoira.

PaBHoBecHe m1a3Mbl B
MAardiuTHOM I10JI¢

Wnepuus mnasmel. YpaBaenue nuddysnu mia3msl B
MarHUTHOM I10Jie. TeTIonpoBOIHOCTH IJIa3Mbl B MArHUTHOM
noje. HeycToiiunBocTy THIA «3MEN», IEPETIKKNY, «U3THOa.
OO6pa3oBaHne MarHUTHOM MMOBEPXHOCTH.

PykoBoautens Hanpasienus 03.03.02 «duszukan

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaumenoBanue qucuumiinibl | MHOCTpaHHBIN SA3BIK VIS CIENNAJbHBIX HeJIel

O0BEM TUCHUIIINHBI

3 3E (108 uacoB)

Kpartkoe cogep:xkanue TUCHHIINHBI

Ha3zBanmue pa3iesioB (Tem)

Kparkoe cogepxanue pasnesioB (TeM) JMCHUIIHHBI:

AUCHHUILIHHBI
Jlekcuka 11t TOBCETHEBHOM KOMMYHUKAIIUU
Jlekcuka ITpodeccnonanbHas geKcHKa, COOTBETCTBYIOLIAs IPO(UITIO
O0JIr0TOBKU Oakanaspa. TepMuHsl (onpeneneHus)
[ToBTOpEHNE rpaMMaTUYECKUX U CJI0BOOOPA30BATEIbHBIX CTPYKTYD.
I'pammaruka N3yuyenne rpaMMaTH4eCKUX CTPYKTYP, CBOMCTBEHHBIX

aKaJeMUYeCKOH KOMMYHHUKAIMH (YCTHOM U MUCEMEHHO)

PeueBoii hTuKeT

ITpodeccuonanbHo-aeM0Bast chepa

IlepeBon

[TonHbll MUCbMEHHBIN NIEPEBOJL C AHIJIMICKOTO s13bIKa HA PYCCKUM
a3bIK. OOpaTHBII epeBol

Yrenue

O3HAaKOMHUTEIBHOE YTEHUE C LIETIbIO ONPEICIICHUS HCTUHHOCTH HIIN
JIO’)KHOCTH YTBEPKACHUS

[TorckoBoe UTeHHE C 1IEIIbI0 ONPESIICHUS HATMYUS UM OTCYTCTBUS,
a TaKKe U3BJICUEHUS 3alpalIuBaeMoi HH(OPMALIUU U3 HECKOIBKUX
HCTOYHUKOB OIPEEIEHHON TeMaTHKU

AHAIMTHYECKOE YTEHHUE C IIEIbI0 0TOOpa CYIIECTBEHHO 3HAYUMOHN H
BTOPOCTENEHHOM nH(popManuu

M3yuaroniee 4TeHHE C LEIbI0 U3BICUCHHS HAYYHO 3HAYUMON
UHpOPMAaILIUU U3 TEKCTOB LIMPOKOTO U Y3KOT0 NMpoduis u3y4aeMoro
npoduns

W3y4aroiiee 4TeHNE C BBIJIETICHUEM TNIABHBIX KOMIIOHEHTOB
COJIep’KaHusl TEKCTa Ha OCHOBE BBIAEIIEHUS €0 JIOTUKO-CMBICIIOBBIX
CTPYKTYP U MOCJIEAYIOUIUM CKaTueM MH(opMauu

ITucemo

CocraBieHue 3cce Ha aHTTIMICKOM S3BIKE K 110 TeMaM
npo¢ecCHOHATIBHOTO XapaKkTepa

AyaupoBanue

Omnpenenenne HaIM4uus UCKOMOW HH(OPMAIIMK B IPOCITYIIIAHHOM
Tekcre. OnpeeseHne 1 IOHUMaHUuE OCHOBHOTO CONEP KAHHUS
TEKCTOB IPOPECCHOHATBHOIO XapaKTepa, BbIICICHUE U U3BICUCHHE
npodecCHOHAIBHO 3HAaUMMON UHPOPMALIMHU U3 MTPOCITYILIAHHOTO
TEKCTa

I'oBopenmne

MoHnomnor-onucanue npoecCHOHAIBHOTO XapakTepa
Juanor-paccyxieHue ¢ 3JIeMeHTaMU apryMEHTUPOBAaHUS U
KPUTHYECKON OLIEHKH

PykoBonurens Hanpasnenus 03.03.02 «Duszuka»

O.T. Jlo3a




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTLINHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaumenoBanue TUCUMILIMHLI | JIOTIOJIHUTE/IbHBIE IJIaBbI TeOpeTHUYECKOH (pr3nKH

O0bEM TUCHUILIHHBI 3 3E (108 uacoB)

Kpatkoe cogep:xanue JTUCHHIIMHBI
Ha3Banue pa3nenoB (Tem) Kparkoe conepxanue pas3jaesioB (TeM) IMCHUILINHBI:
JUCIUTIMHBI
OcHOBHBbIE IPUHIHITBI [TpuHIMIT HAMMEHBIIETO ACHCTBHS JJIsl SJICKTPOMArHUTHOTO TTOJIS.
ONMMCAHUSA TUCTIEPCHOHHBIX Mukpockomnuueckue ypaBHeHus MakcBeiuia — JIopeHna u ux
sIBJICHMIi ycpenHeHne. 3aKOHbI COXPaHEHUsI KaK CIICICTBHSI BAPHAIMOHHOTO

npuHIna (reopema Hérep). duznyueckuii MEXaHU3M U3ITYUCHUS
BasunoBa — Uepenkosa. [loTepu sHEpruu 31eKTpUIeCKUM
3apsA70M, PABHOMEPHO JIBUKYILIUMCS B OJHOPOJHOMU Cpefe.
OCHOBHBIE YPaBHEHHUS, ONUCHIBAIOLINE JBUKEHUE IPOBOASILIEH
JKUJKOCTU B MarHUTHOM I10J1e. BMOpPO’X€HHOCTh MarHUTHOTO MOJIS
B BelecTBO. MaruuTtHast 1uddys3us. Y aapHble BOIHBI B MATHUTHOM
TMJIPOJUHAMUKE. MarHUTHO-TUAPOIMHAMUYECKHIE BOJIHBIL.

CraTucruyeckue MeTOAbI BeiBoj ienouku ypaBHeHui boroato60Ba 11st KOppeNsSIUOHHBIX
¢byHkuuil. YpaBHEeHHE COCTOSHUS B (hOpMe BUPHATIBHOTO psifa.
Oproaunueckas runote3a. Teopemsl hpon Heiimana u bupkroda.
CBOMHCTBO 3proAMYHOCTH. DProJUYHOCTh MUKPOKAHOHUYECKUX
cucteM. Meton A.A. MapkoBa. YpasHeHus JlanxkeBeHa.
YpaBHenne @okkepa — [nanka.

PykoBoautens Hanpasienus 03.03.02 «Duzukar»

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPENHCOeHUe
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaunmenoBpanue nucuuiuinabl | Cnemyiadoparopus
O0bEM TUCHUILIHHBI 6 3E (216 yacoB)
Kparkoe coaepkanue 1MCUUNIMHBI
Ha3Banue pa3nenoB (Tem) Kparkoe conepxanue pas3aesioB (TeM) QM CHUIINHBI:
AU CIMTITTMHbI
BBenenue. TexHuka 6€30MacHOCTH.
Mopenu 1 MeTOAbI MeTton «BOASHOTO MEIIKa»; MeTo 1 yacTull B siueiike; Metox
BbBIYHMCJIUTEIBLHOTO Momnre-Kapuio.
IKCMEepPUMEHTa
CucreMbl 1 METOIbI CucTeMsbl U aITOPUTMBI CUMBOJILHOM (aHATUTHYECKON )
AHAJIMTHYECKUX MaTemaTHky (CHCTeMbl CHMBOJIBHON MaTeMaTUKU U
BbIYMCJIEHUH SI3BIKH IIPOTPaMMHUPOBaHMUs BEICOKOTO ypoBHA Maple, MatLab
n MathCad, Simulink); MeTobl penieHus: 0OBIKHOBEHHBIX
b depeHIMaIbHBIX YPaBHCHUH, HHTETPAIbHBIX YPaBHECHUH.

PykoBoautens nHanpasienus 03.03.02 «Dduzuxar»

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opysircovl HApoO0osy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma

03.03.02 «Dusukay

HanmenoBanue JMCHUILIHHBI

Hctopus

O0BEM TUCHUIIINHBI

3 3E (108 yacoB)

K

aTKoe coJiepKaHue TUCIUILTHHBI

Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

KpaTlcoe coaepiskaHuEe pa3icjioB (TeM) AUCHHUIIJIMHBI

Hcropus kak Hayka, ee
(¢yHKkIUM ¥ 3HAYEHHE

[Ipenmer u 3amaun kypca. Mcropus kak Hayka, ee (yHKIHHA U
3HaueHue. llepronnsanys BCEMUPHO-UCTOPUUYECKOTO MpoLEcca.
Apxeosiornyeckuil, HMBUIN3ALMOHHBIN, KYJIbTYPOJIOTHYECKUHN U
(hopMaITMOHHBINA TIOJIXOABI K UICTOpHHU YenoBedecTBa. Mecto Poccuu
Cpeu IPYruX UUBWJIN3ALNN.

IpoucxoxaeHue BOCTOUHBIX
cJIaBsiH. JTanbl B HCTOPUM
PYCCKOro HApO/Aa, CTAHOBJIEHHUS
W Pa3BUTHS rOCyIapcTBa.

HpOI/ICXO)KI[CHI/IC BOCTOYHBIX CJIaBsH. HepBBIe IIMCBbMCHHBIC
CBHJETENILCTBA O caBsiHax. OOpa3oBaHHe €UHOTO CIABIHCKOIO
Hapona. Benukoe nepecenenue HapoaoB. Bocrounsle cnapsine. Cocenu
BOCTOYHBIX CJIABSH.

BHyTpeHHsIs1 U BHeIIHSASA
MOJIMTHKA MEePBbIX KHA3EH B
Kuesckoii Pycu. ®eonaJibHo-
TeppUTOpHAJILHAS
pa3apodjaeHHOCTh Ha Pycu.

OTaIbel B MCTOPUH rocynapcTBa. BHYTpeHHSIS U BHEIIHSS [TOJIMTHKA
MEPBBIX KUEBCKUX KHs3el. ConuanbHas CTPYKTypa IPEeBHEPYCCKOTO
obmectBa. PaciseT rocynapcra. [IpuHATHE XpHCTHAHCTBA,KaK
obmerocyaapcTeHHol penuruu. [Ipasienue SpociaBa. OCHOBHBIC
MOJIETH COIIMOKYJIFTYPHOTO Pa3BUTHSI PYCCKHUX 3€MEb.

Bopn6a Pycu 3a He3aBUCMMOCTD
B XIII Beke. BaccanbHasn
3aBHCHMOCTD OT 30J10TOii OpABI.
Oopa3oBanne pyccKoro
LEHTPAJU30BAHHOIO
rocyaapcraa.

Mouronst Ha pybesxe XII-XIII B.B. O6pa3oBanne MOHTOIBCKOTO
rocygapcra. Hauano Monrronsckux 3aBoeanuil. [lepBas Bctpeua
pycckux u MOHToJioB. [IoAr0TOBKa MOHIOJIOB K HOBOMY ITOXOAY Ha
3aman. /IBa moxozna xaHa barteis Ha Pycs. ['eponueckoe
COIIpOTHBIIEHHE pyccKoro Hapoaa. [loxon barteist na Espomy.
ITocneacTBrs MOHTOJIBCKOTO 3aBOEBAHUS U 30JI0TOOPABIHCKOIO HTra
s Pycu. BaccasibHast 3aBUCMMOCTh M MOHTOJIBCKOE BIIMSIHUE HA
nanpHelee passutre Pycu. boprba Anekcannpa Hesckoro ¢
HEMELIKMMH PBILAPSMH U IBEACKUMH 3axBaTuyukamMu. OcoOeHHOCTH
oOpa3zoBanus Pycckoro 1ieHTpaai30BaHHOTO rOCyIapCTBa.

Poccus B XVI Beke. CMyTa B
Pocuiickom rocynapcrse.

[Ipaenenue Enensl [nunckoit. Torn 60spcKoro npapiaeHus..
Benuanwne Ha mapctBo MBana VI. Peopmbr «M30pannoit Panbny.
INosBnenune 3emckoro Cobopa. OdopmieHne MpUKa3HOW CUCTEMBI.
Pedopma mectHoro ynpasienus. CKilabpIBaHHE COCIOBHO —
npencraBuTenbckoi MoHapxun. Cynebnuk 1550 r. lenexxHas
pedopma. Boennas pedopma. Ctornasslii codop. 3agauu BHEIIHEH
MOJIMTUKY. 3amaHOe HalpaBjeHHe BHEITHEH MOTUTHKH. JIMBOHCKas
BoitHa 1558 — 1583 rr. BRenenne onpuaHUHBI

Poccust B XVII Beke. Inoxa
«IleTpoBcKoii MOIEpPHU3ATMI» H
npasJjiennsa ExaTtepunsl
Besnkoii.

3emckuit cobop 1613 r. lestenbHOCTh NEpBEIX POMaHOBBIX 11O
npeoaoiernto CmyTsl. CTonO0BCKUN MUp co mBenamu 1617 .
Heynuackoe epemupue ¢ oisskamu B 1618 . OcHOBHEIE
HarpaBieHus aestenbHocTH [lerpa I. «Benukoe moconbCTBOY.
Boccranue ctpensunos. XVIII B. B eBponeickoil 1 MUPOBOI HCTOPUH.
[IpoGiema mepexoaa B «11apcTBO pasyMay. Boernas pedopma.
[IpeoOpaszoBaHus POCCHIICKON MTPOMBITIUICHHOCTH. [lonoxkenune
CeNbCKOro xo3siictra. Pazputue Toprosnu. [lonutuka
npotekimonm3Ma. Coruanbaas monutrka [erpa 1.




Poccus B nepBoii monoBune XIX
BeKa. Jnoxa BeJUKUX pedopm
Anexcanapa I1: utoru u
MocJe/ICTBHS.

Hauano napcrBoBanus Anekcanzapa l. JIuGepanbHbie HAUMHAHUS
Anekcangpa I. Yka3 «O BoibHBIX Xj1e0omariiax». PedhopMsl B
obmactu oOpa3zoBaHus. VI3MEHEHHsI B CHCTEME TOCYIapCTBEHHOTO
ynpasnenus. M.M.Cnepanckuil. «3amnucka o ApeBHEl 1 HOBOH
Poccuny». Hanpasnenne BuenHe# nomutuku Poccun. Co3ganme
aHTHUHAIIOJICOHOBCKOM Koaymuuu. Tunb3utckuii Mup 1807 T.
OteuectBeHHas BoitHa 1812 1. JIBmkenue nekadpuctos. Berynnenne
Huxonas I Ha mpecton. OTMeHa KkpenocTHOro npasa. JIubepanbHbie
pedopmsbr 1860-70-x IT., HX BIMSHHE Ha JaJIbHEUIIICE PA3BUTHE
ctpanbl. Kontppedopmsr Anekcanpa 1.

Poccus Ha pyoesxe XIX-XX
BekoB. ColuaabHO-
MOJUTHYECKUI KPU3HC

3HaueHUE U YPOKH JIBUKCHUS JCKAOpUCTOB. Pa3uuHbie HapaBICHHS
oOmiecTBeHHOTO MBKeHMs. Mneonorus nHapoganyectsa. Pyccko-
sITOHCKasl BovHA. IlepBas pycckasi peBOIHOLUS.

Pedopmbi I1. A. CToabinuna.
IlepBast MupoBas BoiiHa, ee
MOCJIe/ICTBUS

Arpapnas cronbsinmuHcKas peopma. Mtoru u 3HaueHue peopm.
[TepBas MupoBas BoitHa. E€ UTOrH 1 BIMSIHUE HA JaTbHEUILNE
cobrITHs B Poccuu m EBpore.

PeBosronun B 1917 rony.
CaepixeHHe MOHAPXMH.
JBoeBJIacTHE H YCTAHOBJICHHE
CoBeTCKOii BJIACTH.
I'paxxnanckas BoiiHa u
WHTEPBEHIIHsI.

[Nomutnaeckuit kpu3uc ocern 1916 r. Kpymenne morapxuu.
®opmuposanune Bpemennoro npasutenscTsa. Kinaccel u maptuu B
MapTe-oKTsI0pe. BHyTpeHHSS U BHEIIHSS TIOUTHKA OyPiKya3HOTO
npasurenabcTBa. CoBeTsl. [Ipobiemsl nBoeBIacTus. Y CTaHOBIICHHE
CoBeTckoii Bnactu Ha MecTax. [[pHuiHbI «TpHyM(aibHOTO MIECTBUS
Coserckoii Bnactuy. ['paxknanckas Bovina. Mutepsenmus. [lonutnka
«BOEHHOr0o KoMMyHH3Ma». Kpuzuc 1920-x rogos.

Coserckas Poccust B 1929-30-¢
roabl

O6pazoBanue CCCP. HarmoHanbHO — TOCyJapCTBEHHOE
ctpoutenscTBo. Koncruryuus CCCP 1924 r. Ilozunus U.B. Cranuna
10 IPEOJI0IECHUIO COLIMATIbHO-KOHOMHUYECKOI'0 KPU3UCA B CTPaHE.

CCCP nakaHyHe BOIHBI.
IIpu4uHbBI, OCHOBHBbIE COOBITHS
Ha nepsom 3tane IT Mupogsoi
BOWHBI

Hemn CCCP B 00macTv MEXToCy1apCTBEHHBIX OTHOIIIEHH.
Kongponramms mexny CCCP u BegymuMu KarmuTaInCTHYECKUMA
Jiep KaBaMHu.

Beaukas OteuecTBeHHAs1 BOHHA
1941-1945 rr.

Hananenue I'epmanuun Ha CCCP. Ilepuoauzanus Benukoit
OteuecTBeHHON BOMHBI. KOHTpHACTYIIIEHHE COBETCKHUX BOMCK MO
CranuarpanoM B Hosiope 1942 r. — Hadano KOPEeHHOTo IepesioMa B
Benukoii OteuecTBeHHO BoliHe. [loanucanue npeacTaBUTENIIMU
FEPMAHCKOro KoMaHAo0BaHus § Mast 1945 r. akTa 0 KanuTyJISALUH.
CoBerckuii ThUT B BOeHHBIC TOBI. [Ipuannbl 1 utoru nobeast CCCP B
Bemmkoit OTeuecTBEHHOM BOMHE.

Otrenens B CCCP. CoBerckoe
rocynapcrso B 1964-1988 rr.

Cwmepts U.B. Cranuna. bopb0a 3a Bnacts. DKOHOMUKA cTpaHbl B 1953-
1964 1. XIX cwve3n KIICC. Hogas nporpamma KIICC. Cmsiruenue
MexayHapoaHoi HanpsokeHHOCTH. CMenenne H. C. Xpyiea ¢
NapTHUHHBIX U TOCYAaPCTBEHHBIX IIOCTOB.

Pedopmbl B Poccun B 90-e roapbl.
Hx utoru u mocjieACTBHUS.

W3meHeHus B MOJUTHYECKOHN XKHU3HH CTPAHbI | YTBEPKACHUE [TPUHIUIIA
pazzenenus Bnacteil. JluGepanbHast KOHIEIIHS POCCUHCKUX pedopM:
MepPexo/1 K PhIHKY.

Poccus B XXI Bexe. HoBbIi
KYpC HA MOIePHU3ANHNI0
CTPaHbI.

IMonutnyeckue napTuu U oOLIECTBEHHbIE BIKeHUs Poccun Ha
coBpeMeHHOM stane. Poccus u CHI'.

PykoBonurens Hanpasnenus 03.03.02 «Duszuka»

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HanmenoBanue JMCHUILIHHBI

Mexanuka

O0BEM TUCHUIIINHBI

6 3E (216 1yacoB)

Kpartkoe cogep:xkanue TUCHHNIMHBI

Ha3sBanmue pa3iesioB (TeM) TMCHMILIUHBI

Kparkoe conepkanue pasaesioB (Tem)
AUCHHUILINHBI:

Beenenue. Ilpenmer ¢pusuku

Kunemaruka MarepuaJbHOM TOYKH

JAnHaMuKa MaTepUAJIbHON TOYKH

PaGora, 3Heprusi, MOIIIHOCTH

MexaHnka a0CoJIOTHO TBEPAOIo T€JIA

I[BI/I)KCHI/IC noa aeiicTBUeM PA3JIUYHBIX CHJI.

MexaHuka ynpyrux reJ

KoJsiedareanbHoe 1BuKeHnE

Mexann4ueckue BOJHBI

Cuctembl eqHAL PU3NIECKUX BETUUMH.
ITpoctpancTBO U Bpems B MexaHuke HbroToHa.
CucreMbl KOOpUHAT U UX NTPEoOpa30OBaHHUS.

CroocoObI OIUCcCaHus IBUKEHIS. 3aKOH
NBYOKeHUs. JIMHEeWHBIC U YTII0BbIE CKOPOCTU U
yckopenus. CucrteMa MaTepralibHBIX TOYEK.

[TonsiTHS Macchl, UMITYJIbCA U CUJIbL. 3aKOHBI
HeroToHa. 3aK0H cOXpaHEHHS UMITYJIbCA.
Teopema o ABUKEHUU IIeHTpa Macc. [|BukeHne
TeJ ¢ IEPEeMEHHOIN Maccoi.

3aMKHYTbIe cucTeMbl oTcueTa. KoHcepBaTuBHbIe
CUJIBL. 3aKOH COXPaHEHUS! MEXaHUYECKOU
SHEPIuu cucTeMbl. AOCOIIOTHO YIPYTUil U

HEYNPYIuil yaapsl.

MowmeHT cuiibl. MOMEHT UMITyJIbCa Tena.
MowmenT nnepiun. Teopema [tolirenca. 3akoH
COXpaHEHUsI MOMEHTA UMITyJIbCca Tena. Teopema
Onnepa. ['upockonsl. [Ipeneccus rupockona.

Harsxkenune HUTER U peakius TBEPABbIX OIOP.
Cunel Tpenust. [[Bikenne B BA3KoM cpeze. Busb
nedopmarnuii TBeporo Tena. 3akoH ['yka.
Mognyne FOHra. DHeprus ynpyrux aegopmaruii.

I"apmonnyeckue konebanus. CinoxeHue
rapMOHHUYECKUX KojebaHuil. 3aryxaromue
kosie0anus. BeiHyXIeHHbIE KOJIeOaHMsl.
Pe3onanc. [Tapamerpudeckoe Bo30yx1eHHE
konebanuii. Kojebanue cucreM ¢ 1Bymst
CTETIEHSIMH CBOOO/IBI.

IIpononbHbIE M TONEPEYHBIE BOJIHBI. YPaBHEHHE
Oeryuieil BoiHbl. BomHOBOE ypaBHeHue. BomHbl
Ha CTpYyHE, B CTEpXKHE, razax. CTosune BOJIHBI.
BekTop Ymora. Dddext Jlommepa.




OCHOBBI CIeHUATBHOH TEOpUH
OTHOCHTEJILHOCTH.

Hennepunaﬂbﬂme CHUCTEMBbI 0TCUECTA

,Z[BP[)KCHP[C B I'PABUTAIITMOHHOM I10JI€

MexaHHuKa JKHAKOCTEH U ra3oB

[Tpuniner oTHOCUTENBHOCTH ["anunes u
OitnmreriHa. [locTynar o mocTOsSHCTBE CKOPOCTH
cgeta. [IpeobOpazoBanust Jlopenma. @opmyna
OWHIITENHHA.

Cunbl uaepuuu. LlenTpoOexHas cuiia MHEpPLMH.
®opmyna Kopuosnuca.

3aKoH BCEMHUPHOTO TAroteHust HproToHa.
OCHOBHBIE 3aKOHBI IBHJKCHUS IUIAHET.
Kocmuueckue ckopocTu.

3axoH Ilackansa. OcCHOBHOE ypaBHEHUE
rujpocTatuku. bapomerpuueckas gpopmyina.
3akoH Apxumena. CTalluOHapHOE TEUEHUE
KUJKOCTHU. YpaBHeHHE bepHymnu. BszkocTh
skuaxoctu. ®opmyia [lyaseia. JlamunapHoe 1
TypOyneHTHOe TeueHue. Ddpdexr Marnyca.

PykoBoautens Hanpasienus 03.03.02 «duszukan

O.T. Jlo3a




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPENHCOeHUe
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma

03.03.02 «Dusukay

HanmenoBanue JMCHUILINHBI

3JI€KTpI/I'-IeCTBO U MAarHeTusm

O0BEM TUCHUIIINHBI

4 3E (144 yacoB)

Kpartkoe conep:xkanue TUCIHHIINHBI

Ha3sBanmue pa3iesioB (TeM) TMCHMILIUHBI

Kpartkoe conep:xanue pa3uenoB (TemM)
AUCHUILINHBI:

DJIeKTPOCTATUKA

3akon Kynona. Dnekrpocratuueckoe nojue. Teopema
l"aycca. [ToTeHuman ssnekTpudyeckoro noJis. Meton
M300paXEHUH B AJIEKTPOCTATHKE.

BHGKTpH'—IeCKOG 110oJI¢ B B€IIECTBE

[Tonspusanus nusnekTpukos. Teopema ['aycca ns
JIUAJICKTPUKOB. EMKOCTB TPOBOIHUKOB. DHEPTHUS
TOYEYHBIX 3aPSAI0B U 3apSIKEHHBIX TEJ

DJIeKTPUYECKUH TOK

3akoH OMa u 3akoH Jxoynsa-Jlenua.DnekTpuueckue
nenu. [IpaBuna Kupxroda. 3apsn u pa3psn
KOHJICHCATOPOB.

MarbuuTHoe 1moJjie

3akonbsl Amnepa u buo-Casapa-Jlannaca. Butok ¢
TOKOM B MarHuTHoM nosie. Teopema ["aycca nis
MarHUTHBIX I0JIe. MarauTHOE 10JI¢ B BEIICCTBE.
Teopema 0 HUPKYJISLMN.

DJIeKTPOMArHUTHASI MHAYKIUS

OJ1C camounnykuuu. [IpaBuino Jlenia. 3akon
®apaness. UHAYKTUBHOCTH IPOBOJHUKOB.
YpaBHeHuss Makcsensa. DIeKTpOMarHuTHBIE BOJIHBIL.

I[BI/I)KGHI/IE 3apPAKCHHBIX YaCTUIl B
IJNMEKTPOMAIrHUTHBIX IMOJAX

Cuna Jlopenua. [IpefidoBoe 1BUKEHNE YACTHII.
Omnpenenenue yneiabHoOro 3apsaaa 3jaeKTpoHa. OnbITh
MuvkeHa.

IlepeMeHHBIH JJIEKTPUYECKHUI TOK

Konebarenbublii koHTYp. Pezonanc B LC koHTYype.
Jlo6poTHOCTH KOHTYpa. 3akoH OMma Juis
NEPEMEHHOTO TOKa. BekTopHas auarpamma.

BJIGKTpI/I'—IeCKI/Ie TOKH B METaJj1ax,
IMOJYIIPOBOAHUKAX U BaAKyyMe

SBnenue Xonna. KoHTakTHas pa3HOCTh
noteHuuanos. TepmoDJIC. SBnenue [lenpThe.
DJEeKTPOHHBIN TOK B BaKyyMe. Y paBHEHHE
Jlenrmropa.

DJIeKTPUYECKUH TOK B ra3ax

CamocrosTenbHbIE U HECAMOCTOSITEIbHBIE Pa3psiIbl.
[Tpo6oii razoBoro npomexytka. 3akoH [lamena.
Buipl ra30BBIX pa3psiioB.

PykoBoautens Hanpasiienus 03.03.02 «duszukan

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaumenoBanue
JACHUATINHBI

®du3ukKa aTOMHOI0 AApPa U JJIEMCHTAPHBIX YaCTHUIL

O0BEéM THCHUILINHBI

4 3E (144 uaca)

Kp ATKO€ COACPKAHUEC NUCHUIIJINHBI

Ha3Banue pa3nenoB (Tem)
AMCUUTIMHBI

Kparkoe conep:kanue pa3aesioB (TeM) IUCHHUIUIUAHBI:

CrarucTuyecKue CBOCTBA
aTOMHOIO siipa

OcCHOBHEBIE XapaKTEPHUCTHUKH, 3CPKAJIIBHBIC sAApa, Marudc€CKue
qucia, BUJbl A1Cp, BBaI/IMOILGI\/JICTBI/ISI 4aCTHILl B AOpC

JHeprus CBS3M AApa

®opmyia Bennzekepa, yenbHas SHEPrus CBsI3U U €€
3aBUCUMOCTBH OT aTOMHOT'O YHCJIA, HACKHIIICHHE SIIEPHBIX CHII,
nedeKT Macc, yHaKoBOYHBIH KO3 (ULIMEHT, SHEPTUU
CUMMETPHUU U CIIaPUBAHUsI, BO3MOXKHBIE PEAKIUU JIJI MaJIbIX U
OOJIBIINX AaTOMHBIX YHCET

Pa3mepsl saep

OcHoBHbIe HOPMYIBI, XapaKTepHbIE Pa3MEPhI U CEYCHHUS sIIEP,
pacnpesesieHne 3JIEKTPUIECKOro 3apsa B s,Ipe, METOIbI
OTpesieNICHUs! pa3MepOB siIep.

Cnun sigpa

Bo3MOXHEIE CIIMHEL AACP, BIUAHUC CIIMHA AApa Ha
CBCPXTOHKYHO CTPYKTYPY CIICKTPAJIbHBIX JIHHI/Iﬁ, MCTOAbI
OIpeaciIiCHUs CIIMHOB AOCDP, MarHUTHBI MOMCHT AApa u €ro
CBA3b CO CIIMHOM, JIMHUA BOAOPOAA C ,HJII/IHOI>'I BOJHEI 21 cM B
KOCMHUYCCKOM M3JIYUCHHUH.

PagunoakTuBHOCTH siiep

Buael painoakTUBHOCTH SAEDP, 3aKOHBI PaIMOAKTUBHOTO
pacmnajia, XapaKTepHbIE SHEPTHHU PATHMOAKTUBHOTO U3JTYyYEHHUS

Snepubie Moaeu

KamnenbHas 1 060s0ueqHas MOJENH sijiep, 00J1acTH
MIPUMEHUMOCTH, (PU3NUECKHE CIEeICTBUS

Bausinue cnuHa sigpa Ha
ekt 3eemana

Brnusinue cnivHa sapa Ha xapaktepuctuku dddexra 3eemana,
BBIBOJIBI U3 000JIOYEHUHON MOJICIIHU s/Ipa

YerHOCTH YeTHOCTS si/1ep, POib CIa0bIX B3aMMOAECHCTBHIM, COXpaHEHHE
YETHOCTH
MyJ1bTHIIOJIbHBIE B3anMopencTaue saep ¢ dJIEKTPUYECKUM I10JIEM, ONIPEAEICHUE

INEKTPUICCKHUE MOMEHTDI

MYJIbTUIIOJIBHBIX DJIEKTPUYECKUX MOMEHTOB, XapaKTEPHBIE
IapaMeTpsl, 3aBUCUMOCTB OT 3apsAI0BOT0 YMCIIA, BIUSHUE HA
CBEPXTOHKYIO CTPYKTYPY SHEPIeTHUECKUX YPOBHEH sApa

PykoBonurens Hanpasnenus 03.03.02 «Dusuka»

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBaresbHas IporpaMmmMa
03.03.02 «Pusuka»

HaumenoBanue qucunminnbl | KBanTtoBasi reopust

O0béM TUCHMILTUHBI 4 3E (144 uaca)

KpaTkoe cogepkaHue U CHUILINHBI
Ha3zBanmue pa3iesioB (Tem) Kpatkoe cogep:xanue pa3aesioB (TeM) IUCHUIIHHBI:
AUCHUILIMHBI

IIpeamer kBaHTOBOM Teopum | IIpenmer u MecTO KBAHTOBOM MEXAHHUKU B CTPYKTYpeE
TeopeTnyeckoi Gpusuku. Kilaccuueckue nu KBaHTOBbIE
3aKOHOMEPHOCTH. [ [pMHIIMI IPUYNHHOCTH B KBAHTOBOU
oOmnacty. JlnanekTrka HEpepbIBHOTO U IUCKPETHOTO B
KBaHTOBOI TeopUHU (KOPILyCKYJIIPHO-BOJIHOBbIE CBOMCTBA

MHKPOOOBEKTOR).
OcCHOBHBIE MOJI0KEHUS AHaIOTHs MEXy KJIACCUYECKON MEXaHUKON U ONTUKOM.
KBaHTOBOM TeOpUH BonnoBble nmaketsl. ['pynnoBas u ga3zoBasi CKOPOCTH.

[Tocrosanas Ilnanka. Ypasuenue llpenunrepa (oOmmii u
CTallMOHAPHBIN ciydan). MHTeprperalyst BOJTHOBON (GYHKLIUU U
cocTosiHus pu3nveckux cucteM. [Ipocreiimme ogHOMEpHBIE
3a1a4d. JINHEWHBIN OCHMILIATOP C TOUYKHU 3PEHUS YPABHEHHUS
[penunrepa. JIunelinesie onepatopbl. CoOCTBEHHBIE (HYHKIIUU
oreparopa ['aMHIbTOHA M UX OPTOroHANBHOCTL. OO0I11ast Teopus
JMHEHHBIX oniepaTopoB. COOCTBEHHBIE 3HAYECHHUS 1 COOCTBEHHBIE
(GyHKLINU 5pMHUTOBBIX oniepaTopoB. OnepaTtopsl MaTepraTIbHON
TOUYKH (KOOpJAMHATA, UMITYJIbC, MOMEHT UMITYJIbCA).
KBa3uxiaccuueckoe npubnmxenue. Meton Benrtuens—
Kpamepca—bpumnosna. Ksanrosanne no bopy—3ommepdennay.

CoorHomenue CooTHomIeHHE HEoNpeAeneHHOCTEN. Pa3nuunble yTH BBIBOIA
Heomnpe/eIeHHOCTeH U 3a/1a4a | COOTHOILEHHS HEONPEIEIEHHOCTEH JUIsl KOOPAUHATBI U
00 aTome BoOpOaA UMITYJbCA, JUIsl BpeMEHHU U dHeprur. OObEeKTUBHBIN XapakTep

OTpaHUYEHUH, HAKJIaJIbIBAEMbIX COOTHOILIEHUEM
HEOIPEeeIEHHOCTH, U UX UHTEpIIpeTalus B pusuke.
Hcrnons30BaHne COOTHOIIEHUS HEOIIPEAECICHHOCTEN IS
KAauECTBEHHBIX OLIEHOK B KBAHTOBOW T€OpUU. MaTpuuHoe
IpeJicCTaBIeHUE OnepaTopoB. Anredpa MaTpull. DpMUTOBBI
MaTpHIbl. 331241 0 COOCTBEHHBIX 3HAYCHUAX. Y HUTApHbIE
MaTpHIlsl 1 peodpazoBanus. Habmtonaemple BETUYUHBI U
MaTpUYHOE MIPEICTAaBICHUE COOTBETCTBYIOIINUX ONEPATOPOB.
MowmenT umnyibca. [lepecTaHOBOUYHBIE COOTHOIIEHUS IS
KOMIOHEHT MoMeHTa.CoOCTBEHHbIE 3HAUEHHsI MOMEHTA U
coOcTBeHHbIe QyHKIUHU. CBA3b MEXKIY OpOUTAIBHBIM U
MarHMTHBIM KBaHTOBBIMU YHCJIAMU. DJIEKTPOH B LIEHTPAJIIEHOM
nosie. Chepuueckue pyakmun. OOmuUi cirydail IEHTPATBHBIX
CHJI. ATOM BOIOPO/ia M KJIaCCH(HUKAIIMsI YPOBHEH.




KBanroBass nmHaMukKa

3aBUCHUMOCTH HaOJII0JaeMbIX BEJIMYMH OT BPEMEHHU.
[IpenuHrepoBCKOE U Tei3eHOEPrOBCKOE MPEACTABICHUSI.
KsanToBsie ckoOku [Tyaccona. KBanToBbIC YypaBHEHHS
I'amuiibTOHA. 3aKOHBI COXPAaHCHUSA U COXPAHAIOIIUCCA
BennuuHebl. [IpeoOpasoBanust cummerpun. KBaHTOBBIHM acriekT
TeopeMbl Herep. 3akoHbI COXpaHEHUHU YHEPIUH, UMITYJIbCA,
MOMEHTa, YETHOCTH

Teopust Bo3MyILIeHUH

CraunonapHas Teopus Bo3MylLeHUH. JIMHEHHbIN ocLuIATop,
BO3MYIIEHHBIN TTOCTOSIHHOM cuiioi. D¢ ekt 3eemana 6e3 yuera
cniuHa. Merton Putna u [Nanepkuna. Pemenue 3agauu 06
ocruiaTope mo Meroay Purna. Ciyqaii BeipokaeHust. D dexr
[MITapka nns Bogopona. HecrauuonapHasi Teopusi BO3MYILICHUH.
KBanrtoBele nepexoasl. bopHoBCKOe MpuOINKEHHE U 3a]]a41 O
paccestuuu. Mcnyckanue U norjouieHue paauauud. Meron
koa(durmenton DitHmTeliHa. [IpaBuna orbopa u cBoricTBa
COOCTBEHHBIX (PYHKIHUH.

CnuH 1 Teopusi MHOTHX
4acTuIl

Teopus cninna [laynu. Matpuues! [laynu. CiiH 1 MarHUTHBINA
MOMEHT. DJIEKTPOH B LIEHTPAIbHOM I10JI€ (CIIMHOBBIE
HEPESATUBUCTCKUE TIOMPABKU U PENSTUBUCTCKUE OECCITMHOBBIC
norpasku ). HopmanbHbIil 1 aHOMaNbHBIH 3G deKTh 3eeMaHa.
CroxeHue BEeKTOpoB MOMeHTa. BekTopHas Mozienp aTroma.
Ilepnonnueckas cucrema 31eMeHTOB MenneneeBa. ToHkas
CTPYKTYpa CHEKTPAIbHBIX JTUHUN. ATOMHbIE MYJIbTHILIETHI.
Cuctema ToxaecTBeHHbIX yactull. [Ipunnun [aymu.
Craructukn bonsnmana, cratuctnka boze — DiHINITEHHA 1
cratuctuka ®epmu — [upaka. Crarucruyeckue Beca. 3ajaya
MHOT'MX T€J B KBAHTOBOW MeXaHUKe. Teopust aToMa renusl.
Optorenuit u naparenuii. Mosekyna Bogopoaa. OpToBogopoa u
apaBoA0PO. DKCIEPUMEHTAIBHOE MOATBEPKACHUE PUHIIUIIA
ITaynu

OCHOBBI KBAHTOBOH TEOPUH
paccessHUsA

OcHOBBI TeOpUU CcTONIKHOBEeHUH. Da30BbIil aHanu3. PaccesiHue
TBEpOH cepoli, KyJTOHOBCKUM I0JIEM, SIBJIEHHE TeHU. MaTtpuia
paccesus. [lapuuansHoe pa3iioKeHne MaTpULbI PACCESHUS.
bopHOBCKHI pI.

OCHOBBI PeIATHBUCTCKOMN
KBAaHTOBOIl TeOpUH

PenaruBuctckuii anexkrpon Jupaka. Teopust cBo60HOTrO
anektpoHa /Iupaka. Matpuusl /lupaka 1 X CBOMCTBA.
I"'amunproHnan. HeonpeneneHHOCTh 3HaKa SHEPTUU U
MCTOJIKOBAaHUE OTPUIIATEIbHBIX YpOBHEHN 3Heprun. CiuH
ANIEKTpOHA. DJIEKTPOH JlMupaka B 2JIEKTPOMAarHUTHOM I10JIE
(o6mras Teopust). Teopust aroma BOI0OPO/i1a B MOCIIEI0BATEILHON
pensATUBUCTCKOM popme. 3aKoH MpeoOpa3zoBaHus AUPAKOBCKUX
CIIMHOPOB M KOHCTPYMPOBAHKUE TEH30POB U3 CIIMHOPHBIX
BOJIHOBBIX (DyHKIMI U MaTpull Jlupaka.

OcHOBHBIE NPEACTABJICHUSA
KBAHTOBOM TEOPUH MOJIA U
(usukm yacTun

PacnipocTpanenne KBaHTOBOM MEXaHUKH Ha CITydai
NEPEMEHHOT0 YUCIIa YacTHIl (BTOpUYHOE KBaHTOBaHue). [lone
KaK COBOKYITHOCTh OCHMIUIATOPOB. O000IIEHNE KAHOHUYECKHIX
MIEPECTAaHOBOYHBIX COOTHOLIEHUH Ha citydai moJisd. YacTuIlpl Kak
B030Yy>kaeHUs 1101sl. OCHOBHBIE IOHSTHSI 00 37IEMEHTAPHBIX
YacTHUIaX, TAOIUIIA FIIEMEHTAPHBIX YacTUIl. 3aKOHbI COXPAHEHUS
B MUKpPOMHpE. baprnoOHHBIN U TENTOHHBINA 3apsi/Ibl.
Knaccugukarus 31eMeHTapHbIX YaCTULL TPUOIMKEHHbIE
CUMMETPUHU U IPUOIHKEHHBIE 3aKOHBI COXPAaHEHUS
(M30TONMUYECKUN CIIMH U CTPAHHOCTh, G -UE€THOCTH, YHUTAPHBIN
CIIUH).




OcHoOBBI pU3UKH
3JIeMEHTAPHBIX YACTHI

Uepapxus B3aMOACHCTBHI 3JIEMEHTAPHBIX YACTHIl: CHJIbHBIE,
AJIEKTPOMAarHUTHBIE U ClIa0ble B3aMMOACHCTBHS, UX
ocobeHHocTH. CocTaBHbIE MOJETHU 3JIEMEHTAPHBIX YaCTHUII
(BocbMeEpHUHBI ITyTh, KBapku). KBaHTOBas XpoMoIMHaMUKa
(TJIIOOHBI KaK MEePeHOCYUKH B3auMoaencTBus). [IpuHimn
KaTMOPOBOYHON CUMMETPUU. DIIEKTPOCIadast TEOPHsL.
PensiTuBUCTCKOE OMMCAaHKE AJIEMEHTAPHBIX YaCTHII: OCHOBHBIE
THUIIBI NTOJIEH(CKAISIPHOE, BEKTOPHOE, CHMHOPHOE) U YPABHEHHUS
Jutst HUX. CBS3b CIIMHA CO CTaTUCTUKOW. OCHOBHBIE IUCKPETHBIE
CUMMETPUU: OTPAXKEHUSI IPOCTPAHCTBA U BPEMEHH, 3aps10BOE
conpsbkenne. CPT-teopema. KocMuueckue mydu, MX COCTaB U
cnexTp. Teopun MHOKECTBEHHOTO 00pa30BaHuUsI HIIEMEHTAPHBIX
yactull. Kackagusie mpoueccel. Teopuu npoucxoxaeHUsS
KOCMHUYECKUX JIY4YEH.

PykoBoautens nHanpasienus 03.03.02 «Dduznuxay»

O.T. Jlo3za




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HanmenoBanue JMCHUILIHHBI

Du3nyeCKHil MPAKTUKYM 10 MeXaHHUKe

O0BEM TUCHUIIINHBI

6 3E (216 yacoB)

Kpartkoe cogep:xkanue JTUCHHNINHBI

Ha3sBanmue pa3iesioB (TeM) TMCHMILIUHBI

Kparkoe cogep:xkanue pasaesioB (Tem)
JAUCUMILIHHBI:

OCHOBBI (hU3HYECKOTO IKCTIEPUMEHTA.

W3yyeHne MeTo10B 00pabOTKU pe3yIbTaTOB.

Kunematnka u JAWMHAMHKa ITOCTYIIATCIIbHOI'O
JBHXKXCHHUA.

HccnenoBanue 3aKOHOB ABMIKEHUS HA MAIllMHE
ATByna.

BpaH_IaTeJ'IBHOG JABUIKCHUC.

Omnpenenenre MOMEHTOB WHepLUHU Tenl. M3ydeHnue
IBYOKCHHSI MassTHHKa MakcBeinia. 3ydenue
BpalarenabHoro aBuxkenus (MasTHuk O6epOeka).

3aKOHbBI COXPAaHEHUS.

H3mepeHune cKopoCTH Tejla METO0M KPYTUIBHOTO
0aJUIMCTUYECKOTO MasiTHUKA.

Mexannueckie KojicOaHms.

I/I3y‘-I€HI/I€ MaAaT€MaTU4YCCKOro MassTHMKa U
(1)I/I3I/I‘IeCKOFO MasTHHKaA. Onpe,ueneHI/Ie YCKOPCHUMA
CHJIBI TAXKECTHU C UX ITIOMOIIBIO. I/I3yquHe SABJICHUS
PE30HaHCa C TIOMOIIIBIO MAasATHHUKA ITons.

MexaHuka ynpyrux tei. BoiaHsl.

N3mepenue ko3 dummenTa )ecTKOCTH TPy KUHBI
npu ee ynpyroi aedopmaruu. Mccnenosanue
KoJ1e0aHUM CTPYHBI.

I'mppoavHamuka.

Onpenenenne BI3KOCTH KUIKOCTH IO METOTY
Crokca.

PykoBoautens Hanpasierus 03.03.02 «Duzukar

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opysircovl HApoO0osy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma

03.03.02 «Dusukay

HanmenoBanue JMCHUILIHHBI

Du3nyecKHil NPAKTUKYM 110 MOJIEKYJISAPHOH (pu3nKe

O0BEM TUCHUIIINHBI

5 3E (180 uacoB)

Kpartkoe conep:xkanue TUCIHHNIMHBI
Ha3zBanmue pa3iesioB (Tem) Kpartkoe conep:xanue pa3iesoB (TeM) TUCHUNIMHBI:
JUCHHUILIHHBI
BBenenue. TexHuunka 0€30I1aCHOCTH.
[M'uapoauHamuka. OrnpezenieHne KHHEMATHYECKON BA3KOCTH KA PHBIM

METOJ0M.

Kunernueckas TCOpHA NICATTIbHBIX
ra3oB.

O3HaKOMIICHHE CO CTATHCTHYCCKUMU 3aKOHOMCPHOCTAMU
Ha MEXaHHYECKOM MOJCIIH.

HepBoe Ha4daJI0 TCPpMOJHUHAMUKHU.

OmnpeneneHre MOJSIPHOM T'a30BOM MOCTOSIHHON METOIOM
otkauyku. OrnpeeneHue OTHOIICHUS YACTbHBIX
TEIJIOEMKOCTEH Ta30B METO/IOM a/1Ma0aTHYECKOTO
pactmpenus. OnpenesieHrne CKOpOCTH 3ByKa B ra3ax u
OTHOIICHHA YACIbHBIX TEIJIOEMKOCTEN METOAOM cTOsTIEN
BOJIHBI.

BTOpOG HavaJl0 TCPMOJHUHAMUKHU.

HccnenoBanue u3aMeHeHUs OHTPOIINU B I/I30J'II/Ip0BaHHOI71
CHUCTCMC.

SBneHus MEpCHOCA B ra3ax.

Onpenenenne ko3 GUIIMEeHTa TEIONPOBOTHOCTH
Bo3ayxa. Onpenenenue Kkod3huireHTa BHyTPEHHETO
TPEHHSI Ta3a KaAWJUIIPHBIM BUCKO3HUMETPOM.

CBoiicTBa TBEPABIX TEIL.

OnpeneneHI/Ie TCINIIOCMKOCTH METOAO0OM OXJIAKACHU .

HOBerHOCTHOG HaTsXKCHUC.

Ornpezenenne MOBEpXHOCTHOIO HATSKEHUS! )KUJIKOCTHU 10
METOJly MaKCUMAJIbHOTO JABJICHUS B ITY3bIPHKE.
OrnpezeneHne MOBEpXHOCTHOIO HATSKEHUS )KUJIKOCTHU 10
METOAY MOJHATHS B KAWLIIPHOU TpyOKe.

PykoBonurens Hanpasnenus 03.03.02 «Dusuka»

O.T. Jloza




Dedepanvhoe 20cy0apcmeenoe asmoHOMHOE 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HanmenoBanue JMCHUILIHHBI

DOu3nYeCKU NPAKTHKYM 110 3JIeKTPUYECTBY H
MATHETU3MY

O0BEéM THCHUILINHBI

4 3E (144 uaca)

Kpatkoe cogep:xanue JUCHHIIMHBI

Ha3Banue pa3nenoB (TeM) TUCHHILIHHBI

Kparkoe coneprxkanue pasaesioB (TeM)
AUCIHHUILIMHBI:

BBenenue.

TexHuka 6€30IaCHOCTH.

QHGKTpOCTaTI/IKa.

BKCHepI/IMeHTaHBHoe HU3YUCHUC IJICKTPOHHBIX oJieH ¢
IIOMOIIBIO 30H/A. OnpeﬂeneHme CMKOCTH
KOHJACHCATOpA 0aIUCTHYECKUM MCTOAOM.

ITocTossHHEII TOK.

["anbBaHOMETP B KaUECTBE aMIIEPMETPA U
BOoJIbTMETpa. M3MepeHue conpoTUBICHUN IpU
oMoy Mocrta. M3ydenue npuHuuna 3J1eKTpUIEeCKUuX
KOMIIEHCAILIMOHHBIX U3MEPEHUM.

Maruerusm.

HSMepeHI/Ie HHIAYKIOUW MAaroiuTHOI'O I10JIA Ha OCH
COJICHOn A.

QHGKTpOMaFHI/ITHbIe KoJIe0aHHsI.

W3ydyeHue pe3oHaHca HAPSHKEHUI U TOKOB B
KoJ1e0aTeIIbHOM KOHTYpE.

Tok B pa3IM4HbIX CpeAax u
MOJIYTIPOBOTHUKAX.

W3ydenue snekTpoHHOro ocumiuiorpada. M3yuenue
BOJIbT-aMIIEPHON XapaKTEPUCTUKU TUO/A.

M3ydyeHre MarHUTHBIX CBOMCTB (peppOMarHETHKOB.

PyxoBogurens Hanpasienus 03.03.02 «Puzuka»

O.T. Jlo3a




DedepanvHoe 20cy0apcmeeHHoe Ad8MOHOMHOe 00pa3zo8amenbHoe yupescoeHue
svicue2o oopazosanus « Poccutickutl ynusepcumem Opyrcovl HApoOos8y

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaumenoBanue 1ucuyIINHEI Du3nyecKHil NPAKTUKYM 10 ONITHKE
O0béM TUCHMILTUHBI 8 3E (288 uacoB)

Kpartkoe conep:xkanue TUCHHIINHBI
Ha3zBanmue pa3iesioB (Tem) Kpartkoe conep:xanue pa3iesnoB (TeM) JUCHUNIMHBI:
JMCIMILTHHBI
Baeaenue. TexHuka 6€30IaCHOCTH.
['eomeTpuyeckas onTuka. Onpenenenne HOKYCHOTO PACCTOSIHUS TOHKUX JIMH3.

OrnpezenieHne yBeITUYeHUST MUKPOCKOIIA.

B3auMopeicTBre 2IeKTPOMarHUTHBIX OrnpeneneHue moka3aTeis IPeJTOMICHHUS U TUCTICPCUN
BOJIH C BEILIECTBOM. MIPU3MBL.
WNurepdepennus ceera. Ornpenenenne paanyca KpUBU3HBI JTUH3bI C TOMOIIIBIO

kouier; Herotona. OnpezneneHue JIMHBI CBETOBOM
BOJTHBI C IIOMOIIBI0 OUTpr3Mbl DpeHetst.

Hudpakus cBeta. N3ydenue nudpakmOHHON pEIETKH U OMpeesieHue
JUIMH CBETOBBIX BOJIH C €€ IOMOIIbIO.

[Monsipuzanus ceera. KauecTBeHHOE HCcCie10BaHHE TOISPU30BAHHOTO CBETA.
OmnpeneneHne caxapa B pacTBOPE CaxapuMETPOM.

KBanrtoBas onrtuka. Nzyuenue BHemHero ¢pororddekra. M3mepenue
BBICOKHMX TEMIEPATYP C MOMOIIBIO ONTHYECKOTO

MUpOMETpA.

PyxoBogurens Hanpasienus 03.03.02 «Puzuka»

O.T. Jloza




DedepanvHoe 20cy0apcmeeHHoe Ad8MOHOMHOe 00pa3zo8amenbHoe yupescoeHue
svicue2o oopazosanus « Poccutickutl ynusepcumem Opyrcovl HApoOos8y

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HanmenoBanue JMCHUILIHHBI

Xumus

O0BEM TUCHUIIINHBI

2 3E (72 yaca)

Kpartkoe cogep:xkanue TUCHHIINHBI

Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

KpaTlcoe coaepisKkaHuE pa3icjioB (TeM) AUCHHUIIJIMHBI

BBeaenue

XUMUS KaK CUCTEMA 3HAHUM O BELIECTBAX U UX MPEBPALLCHUSX.
B3aumocBs3p xumuu U GU3UKH. AKTyalIbHbBIE TPOOIEMBI
coBpeMeHHOM xumun. OCHOBHBIE 1I€JIH, 337a9l U METOAbl XUMUH.
CoJepkaHue U 1eld Kypca «XHUMUS».

OcHOBHbIE IOHATHUS U
3aKOHbI XMMHUH

AtoMm. Xumuueckuii anement. Mounekyna. [Ipocroe BerecTso,
CJIO’KHOE BEIIECTBO. AJToTponus. M30TombI.

3aKOH COXpaHEHUsI MAaCChl M DHEPTUU ITPH XUMUUYECKUX PEaKIIUSX.
3aK0H IIOCTOSIHCTBA COCTaBa XUMUUYECKHUX COSAMHEHUH (OepTOILIUABI
Y JaJIbTOHUIBI). 3aKOH YKBUBAJICHTOB. 3aKOH KPAaTHBIX OTHOIIICHU.
OCHOBHBIE Ta30BbIC 3aKOHBI. 3akOH ABoraapo. O0beM MoJIs Tasa.
Mous BemectBa. Yncino ABoraapo.

CTpoeHue aToMOB.
IHepuoauveckuii 3aK0H
.. MenaejieeBa u
Ilepuoanyeckasi cucrema
3JIEMEHTOB

Tema 1. PazButue npeacraBieHnii 0 CTPOEHUU aTOMOB. 3Ha4E€HUE
W3YYEHHUS CTPOEHUS aToMa JJisi XUMHHU U ¢pu3uku. KBaHTOBO-
MEXaHUYEeCKasl MOJIeIb CTPOCHMsI aTOMOB. BonHoBas mpupona
JIIEKTPOHA. XapPAKTEPUCTUKA YHEPIrETUYECKOTO COCTOSIHUS DJICKTPOHA
CHUCTEMOM KBAaHTOBBIX YKCEIl. MHOTOAJIEKTPOHHBIE ATOMBI.
CocTosiHME AJIEKTPOHOB B MHOT'03JIEKTPOHHBIX aTOMax.
Pacnipenenenue 3J1€KTPOHOB 110 JHEPIE€TUYECKUM YPOBHSAM U
nonypoBHsAM. [Ipunnune! 3anonnenus AO anekrpoHamu. [Tpunnun
HauMmeHb1Ien sHeprun. [Ipasuna B.M. Kneukosckoro. [Tpuanun
3anpera [laynu.

Tema 2. CoBpemenHas ¢popmynupoBka [leproanueckoro 3akoHa.
Ilepponnueckuil 3aKOH KaK OJMH U3 OCHOBHBIX 3aKOHOB IIPUPOJIBI.
[Tepuoanueckas cuctema kak popma BbipaxkeHus [lepuonnyeckoro
3akoHa. Knaccugukanus snemenTos. [lepnoguunocTs U3MEHEHUS
CBOMCTB XapaKTEPHBIX COCTMHEHUN 2JIEMEHTOB.

XuMuuyeckasi CBA3b M
CTPOCHHE MOJICKYJI

Xumuueckas cBsizb U e€ npupoja. OCHOBHBIE XapaKTEPUCTHKU
XMMUYECKOH CBSI3U: JUTMHA, SHEPTHsl (IPOYHOCTH) CBSA3H, BAJIEHTHBIE
YTJIbl, HOJSPHOCTE. MeXaHU3MbI 00pa30BaHNs KOBAaJIEHTHBIX
xumudeckux cpszeit (KXC).MonHas cBs3b Kak MpeaebHbIN cllydail
MOJISIPHON KOBAJICHTHOM CBsI3U. CTENEHb HOHHOCTH CBSI3H.
MexMoneKkyaspHOe B3aUMOAECHCTBHE. DHEPTU MEKMOJIEKYJIIPHOTO
B3auMOAEeUCTBUA. PaKTOPBI, BIUSAIOIINE HA SHEPTHUIO
MEXMOJIEKYJIIPHOTO B3aUMOIECHCTBUS.




OcHOBELI XUMHYECKOM
TePMOJAMHAMUKY H
XHMHYecKOe paBHOBecHE

Tema 1. [1epBblii 3aKOH TEpMOAMHAMUKN. BHYTpeHHSs 3HEprUst U €€
U3MEHEHHE TIPU XUMHUYECKUX U (a30BbIX MpeBpaleHusX. Temora u
pabota. DHTAIBNH. DK30- U YHAOTCPMUUYECKHUE PEAKITHH.
TepMoxumuueckue ypaBHeHuUs. 3aKoH ['ecca U TEpMOXUMHUYECKHE
pacyeTbl, OCHOBAHHBIE HAa TOM 3aKOHE.

Bropoii 3aKk0H TepMOIMHAMUKU. DHTPOIUSA. Y paBHEHUE COCTOSIHUS
(paBHOBecwus). DHeprus ['u66ca. CranaaptHas sHeprus ['n66ca
0o0pa3oBaHMs XUMUYECKOro coenHeHus. Kpurepuu
CaMOIPOU3BOJIBHOTO MPOTEKAHUSI IPOLECCOB.

Tema 2. OOpaTUMOCTh XUMHYECKUX MPOIECCOB. XUMUYECKOE
paBHOBecHe. KOHCTaHTa XMMHUECKOIO paBHOBECHUS KaK Mepa
riyOuHBI MpoTekanus npoueccoB. CBs3b sHepruu ['nb6oeca ¢
KOHCTaHTOM paBHoBecus. [Tpunnun Jlelllarense.

PacTBopbI

Tema 1. lucniepcubie cucteMsbl. JlucnepcHas cpena u AucnepcHas
daza. JlucriepcHble cucTeMbl U ux Kiaccudukamms. B3secw,
CYCII€H3HH, SMYJIbCUH, KOJUIOUHBIE PACTBOPHI, HICTUHHBIE PACTBOPBI.

Tema 2. OcOOEHHOCTH paCTBOPOB JIEKTPOJIUTOB.
DJEKTPOIUTUYECKAS AUCCOIMAIM. Teopus AIeKTPOTUTHIECKON
mucconuanuu Appenuyca. Kuciorsl, ocHoBaHus, aMm(poTepHbIe
THJIPOKCHUJIBI M COJIA C TOUKHU 3PEHUS SIEKTPOTUTUYECKOM
mucconuanui. CUIbHBIE B c1a0bIe 3JICKTPOIUTHL. PacTBOPHI C1abbix
a5eKTpouToB. CTeNeHb JUCCOLMAMU (MOHU3AIuH) c1aboro
JIeKTposInTa. IOHHBIC PEaKIIUU ¥ HOHHBIC YPaBHEHUS XUMHUECKUX
pEeaKIuu.

Tema 3. I'mapoinn3 conel Kak 4aCTHBIN Cilydail KUCIOTHO-OCHOBHOTO
paBHOBecHs. Pasnnunsle citydan rugponunsa. CTeneHb ruposnsa.
3aBUCUMOCTH CTEIICHU TUAPOJIM3a OT KOHOCHTpAaO U TCMIICPATYPHI.
[TonaBienue (yMEHbIIEHUE) THIPOJIN3A.

OKHCIUTENBLHO-
BOCCTAHOBHTEJIbHbBIE H
IJIEKTPOXUMHYECKHEe
npoueccbl

OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE peakiuK. CTEeHb OKUCIEHHUS.
Oxucnurenu. BoccranoButenu. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
peaxkiuu 1 ux TUnbl. CocTaBieHNE YPaBHEHUH OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii. MeTox 3/eKTpoHHOTo OanaHca.
OneKTpOoHbIE NOTEHIUANBI. DIEKTPOXUMUYECKHE CBOWCTBA
pacTBOPOB. [IBOMHOMN 3JIEKTPUUECKUH CIIOH, DJIEKTPOABL,
raJbBaHUYECKHUE TYCHKHU.

XHUMHA DJIEMEHTOB

Tewma 1. Bonopon. Boxa. Ilepokcun Bogopoaa.

Tema 2. DnemenTs! Iu |l A rpynn. p-aneMeHTsI.

Tema 3. d-351eMEHTHI.

PykoBoautens Hanpasierus 03.03.02 «Duzukar

O.T. Jlo3a
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HanmenoBanue JMCHUILIHHBI

BoruncanrenbHas gpusnka

O0BEM TUCHUIIINHBI

4 3E (144 yaca)

Kpartkoe conep:xkanue THCHHNINHBI

Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

KpaTkoe coaepkaHue pa3aejaoB (TeM) AUCHHUIIINHbI:

BouruucaurenbHas pusnka

[IpeameT BEIMUCTUTENEHON Gu3nKu. UnCIIeHHBII
9KCIIEPHMEHT.

MexaHnn4yecKoe IBHKEHHE

KommbroTepHoe MOACTUPOBaHKE B (DU3HMKE: YUCIICHHBIN
SKCIIEPUMEHT B 3aj]adyaX MEXaHUKH

DJIeKTPOAMHAMMYECKHUE 321241

KommbroTepHoe MOACTUPOBaHKE B (DU3HMKE: YUCIICHHBIN
SKCIICPUMEHT B 3a/1a4aX JJICKTPUUSCTBA

Tunosble 337241 BEIYUCIHTEILHOKH
uszuxu

TurnoBsle 3a1a4 U IPUEMbI BEIYUCITATEIbHON (U3UKH
(IBYOKEHHUE B IIEHTPAIBHOM TI0JIC, AHTAPMOHHIECKHE
Kojie0aHus, pa3oBbIe MOPTPETHI, BU3yaTH3alHs ITOJICH
CHCTEMBI SJIEKTPUIECKHX 3apS/IOB).

MM/

[IpencraBnenue o METOAaX MOJIEKYJISIPHON TUHAMUKHU.

PyxoBoaurens Hanpasienns 03.03.02 «Puzuka»

O.T. Jloza




DedepanvHoe 20cy0apcmeeHHoe Ad8MOHOMHOe 00pa3zo8amenbHoe yupescoeHue
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OO0pa3zoBarenbHas mporpaMma
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HanmenoBanue JMCHUILIHHBI

YuciieHHbIE METOAbI U MATEMATHYIECKOE
MOAC/JIMPOBAHUE

O0BEéM THCHUILINHBI

9 3E (324 uaca)

Kpatkoe cogep:xanue JTUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AMCUUTIMHBI

Kparkoe conepskanue pas3aesioB (TeM) IMCHUILINHBI:

MaremaTudeckoe MOAeJIMPOBAHHE.
OcCHOBBI NPOrpaMMHPOBAHUSA HA
s3bike Fortran

MaremMaTHuecKkoe MOJCIIMPOBAHUE U €0 POJjb B
coBpeMeHHOM Hayke. OCHOBHBIE 3Talbl IOCTPOCHUE
MaTeMaTH4eckoi Mosienu. TouHOCTh pacyeToB Ha
OBM. OcHoBbI IporpaMMupoBaHus Ha si3bike Fortran —
90, -95. Intel Visual Fortran.

YucjieHHbIE METOAbI PELICHUs
aJiredOpanyecKuxX ypaBHeHUil U 3a1a4
JIMHEHHO aJre0pbl, THTEPHOJISALMA 1
annpoOKCHMAIHA.

YucneHHble METO/Ibl HEJTMHEMHBIX alre0panyecKux
ypaBHeHMH. YUCIEHHbIE METO/Ibl PEIICHUS CUCTEM
anredpandeckux ypaBHeHui. Onepanuu ¢ MaTpULIAMHU.
3ajauu MHTEPIOJIALUMYU U allPOKCUMAIUH.

MeToabl HHTETPUPOBAHMSA U PelIeHUs
00BIKHOBEHHBIX JU(depeHInaTbLHbIX
YpaBHEeHUI

Beluncrienue onpeneneHHbpIX HUHTErpasos.
YucraeHHble METO/Ibl UHTETPUPOBAHUS OOBIKHOBEHHBIX
i depeHranbHbIX ypaBHEHUH.

YuciieHHbIE METOAbI peuICcHUusA
ypaBHeHnﬁ B YACTHBIX ITPOU3BOAHBIX

Merton cetok st auddepeHnnanbHbIX YpaBHEHUH B
YaCTHBIX POU3BOAHBIX. Y PaBHEHUS THIIEPOOIMUECKOTO
TUTA. YpaBHEHUS MapadOINYECKOro TUIIA. Y paBHEHUS
AIIMNTHYECKOro Tuma. Penenne ypaBHenus nuddys3u.
Pemenue ypaBHeHME TEMIONPOBOAHOCTH. Permenus
ypaBHenul Ilyaccona u Jlamnaca

Mertoasbl pelieHUsl ypaBHEHU I
ABH2KEHHA B (PU3HMKe IJIa3Mbl U
(pu3nke yckopureiei 3apsisKeHHbIX
YacTHIl.

CXeMBI «C nepeurarunBaHueM» Jisd pCiCHus
PENATUBUCTCKUX YPaBHEHHI JIBMKEHUS 3apSKCHHBIX
YaCTUIl U UX IPUMCHCHUEC JIA CITy4acB 3JICKTPOHHOT'O
UKJIOTPOHHOTO PE30HAHCA U CHHXPOTPOHHOTO
TMPOMAarHUTHOTO aBTOPE30HAHCA

PykoBonurens Hanpasnenus 03.03.02 «Dusuka»

O.T. Jlo3a
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IpakTnyecknii Kypc npogecCuoHaAJIbLHOr0 MepeBoia

O0BEM TUCHUIIINHBI

3 3E (108 uacoB)

K

aTKoe coJiepKaHue TUCIUILTHHBI

Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

KpaTlcoe coaepiskaHuEe pa3icjioB (TeM) AUCHHUIIJIMHBI

IlepeBox Kak OCHOBHOW BH/[
SI3LIKOBOTO TIOCPETHUYECTBA

Cymnocts nepeBoaa. Bunel nepeBona. IlepeBoasl,
BBIIIOJIHSIEMBIE 110 TUITY IIE€PEBOAUYECKON CETMEHTALIMM TEKCTa U
I10 UCIIOJIb3YEMBIM €IMHULIAM IEpEBOIa: TOMOP(HEMHBIH
MIePEBO/I, MOCIOBHBIN MepeBo/l, Mo(pa3oBkIii epeBo/1, ad3aIHO-
(bpa3oBbIil IEPEBO/I, LIETLHOTEKCTHBIN niepeBo1. [lepeBopl,
BBIJICJISIEMbIE 110 IPU3HAKY KAaHPOBOW MTPUHA/JIEKHOCTH
IIEPEBOAMMOr0 MaTeprajla: HayqYHO-TEXHUYECKUI NIEPEBO,
0011ECTBEHHO-TIOTUTUYECKUI MTEPEBO/I, Xy105KECTBEHHBIH
IIEPEBO/], BOCHHBIN MEPEBO/I, FOPUINYECKUI IEPEBO/I, OBITOBOM
nepeBo. [lepeBosibl, BbIAEISIEMBIE 110 TPU3HAKAM IIOJIHOTHI U
crocoba repeiayl CMbICIIOBOTO COJIEpKaHUsI OpUTUHANA:
MTOJTHBIN (CTUTOLTHOM) IMepEBO, HETOIHBIN MEPEBO/I;
COKpAIICHHBIN MepeBo/], parMeHTapHBII MEPEeBO/I, aCTICKTHBIN
MIEPEBOJ], AHHOTAIIMOHHBIN NIEPEeBOJI, pedepaTUBHbBIN NEPEBOI.

IlepeBo/bl, BbIIEISIEMBIE IO IPU3HAKY XapaKTepa U KayecTBa
COOTBETCTBUS TEKCTa MEePeBO/ia TEKCTY OpUTHHANA: a/1eKBATHBIN
nepeBo/], OyKBaibHBIN (JI0CIIOBHBIN) IEPEBOJI, BOIbHBIN
(cBOOOAHBIN) epeBo. BykBanu3m, ero NpUYKUHBL U CIIOCOOBI
npeononenus. [lonstue rTounoctu nepesoaa. «Ilorepu» u ux
KOMIICH ALVl ITPH [IEPEBOJIE

OCHOBHBIE THIIBI
MEPEBOUECKHIX
Tpanchopmanui

Tpanckpubuposanue. Tpancautepanus. KanbkupoBanue.

Jlexcuko-ceMaHTHYECKUE 3aMEHBL: KOHKpETU3alus,
reHepanu3anus, 3aMeHa cJIe/ICTBUS IPUUUHON U Ha000pOT;
J00aBJIeHUs], OMYIEHUs, KOMIICHCAITHUSI.

IlepeBoa TepMUHOB

Poiib TEpPMUHOB ¥ TEPMUHOJIOTHUECKUX CUCTEM B HAYUHBIX,
HAaYYHO-TCXHUYCCKUX W HAYUHO-TIOMMYJIAPHBIX TEKCTAX C TOYKH
3penus nepeBoyia. COOTBETCTBHE HOpMaM TEPMUHOJIOTUH B
SI3BIKE MEPEBO/IA.

TepMuHOIOrMYECKHE 3HAYEHUSI 001EeyTTOTPEOUTENBHOMN
nekcuky. IlepeBo]] HOBBIX TEPMUHOB, HE UMEIOIINX
COOTBETCTBHUS B SI3bIKE NIEPEBOAA.

Bune:
nepeBoia

HAaYYHO-TCXHHUYCCKOI'O

Byl HAyIHO-TEXHUYECKOTO MTEPEBO/Ia B 3aBUCUMOCTH OT (hopM
(crtoco0oB) 06pabOTKH UCXOTHOTO TEKCTA: MOIHBIM MHUCHMEHHBIH
nepeBoj (0CHOBHAs (hopMa TEXHHUYECKOTO TIEPEBOIA),
pedepaTuBHEII epeBO/I, aHHOTAIIMOHHBIN TIEPEeBOJI, IEPEBOJ]
3aroJIOBKOB, YCTHBIN TEXHUYECKUI NIEPEBO/I.

Hepenaqa KJIMIIC peuUCBOr'0 3TUKETA HAYYHOI'O CTUJISA pCUH.
Hax0>1<)1eHHe OKBHUBAJICHTOB 3aroJIOBKOB HAYYHBIX TCKCTOB.



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/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

[Tepenada u pacmmdpoBka abOpeBHaTyp U YCIOBHBIX 0003Ha-
YEHUH, CIEUaIbHBIX 3HAKOB. TpaHcauTepanus, TpaHCKPUIILINS,
KaJbKUPOBaHKE, TPaHCHOpMAIIHs, OMCATEITLHBIN TePEeBO/-
UHTEpHpeTanus

VYcrHbIi epeBo

OCO0eHHOCTH YCTHOIO IIEpeBO/ia 110 CPABHEHUIO C IUCbMEHHBIM.
Buns! yctHoro nepesoza. Ilonstue kommpeccuu peuu.
Crunuctryeckas 1 KOHBEpCHasi TpaHc(opMalus B yCTHOM
epeBoOJIE.

Paznuuust Mex 1y mocieoBaTeIbHbIM M CHHXPOHHBIM
IEPEBOIOM

PykoBoautens Hanpapienus 03.03.02 «Puszukar»

O.T. Jloza
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Teopus koJieOaHuil U BOJIH

O0BEM TUCHUIIINHBI

4 3E (144 yaca)

Kpartkoe cogep:xkanue TUCHHNINHBI

Ha3zBanmue pa3iesioB (Tem)

KpaTlcoe coaepiskaHue pa3icjioB (TeM) JAUCHHUIIJINHBI:

AUCHHUILIMHBI
JIuHeiHbIN ¥ HeJIUHeMHbINI DddexTuBHBIC MOTCHIMAIBI, ()a30Bask IIIOCKOCTh, THUITHI
OCHMJLIISATOPBI 0COOBIX TOYEK, ATTPAKTOP, YACTOTA U MEPUO]I KOJIeOaH i,

BO30YKJICHHE BHEIIIHEH CUJIOH, TOJIOKUTEIBHOE U
OTPULATENILHOE TPEHUE, CUCTEMA XUIIIHUKU-)KEPTBBI.
OcumaTop ¢ HeMMHENHOU Auccunanyel - ypaBHenue Ban-
nep-Iloss, pemenue uist HETMHEHHOTO ypaBHEHUS

Iroddunra.

AKycTHYECKHE H
NMOBEPXHOCTHbIE
rpaButannonHbie BoJHbI (IIT'B),
BHYTPEeHHHE FPABUTAIMOHHbIE
BOJIHBI (BI'B)

OcHOBHBIE YpaBHEHUS, TUCIIEPCUOHHOE COOTHOLLEHUE,
(dazoBas ¥ rpyIIoBasi CKOPOCTH, PACIIPOCTPaAaHEHUE ITPU
U3MEHEHUHU TTTyOMHBI, yUeT CUJI TOBEPXHOCTHOTO HATSHKEHUS,
B3aUMOJICHCTBHUE C MOTOKaMH, ypaBHeHue K/IB, ypaBHeHne
broprepca, ananor BI'B B nazme.

ITapameTrpuyeckasn
HEYCTONYMBOCTH

Teopema ®@noke, ypaBHEHUS JJIs1 MEIJICHHO-MEHSIOIINXCS
aMIUIMTYl, UHKPEMEHT HEYCTOMYMBOCTH, TOYHbIE PELICHMS,
30HbI MaTbe. BausiHue quccunanuu, napameTpudeckas
HEYCTOMYHMBOCTh B MOJENIH Y3KUX TOJTYKOB.

Ypasuenue Ban-nep-Iloas

CrpykTypa (pa30Boil MI0CKOCTH, MpeAETbHBIN LUK,
YCTOMYMBOCTh PABHOBECHBIX COCTOSIHUM, MSTKOE U JKECTKOE
BO30YXJIeHHE KOoJIeOaHU|, TUCTEPE3UC NTPH MEAJICHHOM
M3MEHEHUH YIPaBIISIIONIETOo NapameTpa

Heonnopoanas BU-cuia,
BJIMsIHME HA HEPABHOBECHOE
COCTOSTHHE

Mastauk Kanuisl, BBIBOJI OCHOBHOT'O YPaBHEHUSI, COCTOSIHUS
YCTOMUYUBOIO PABHOBECHS, YCIOBUE pealn3alim.

Bausinue HeJJMHEHHOCTH HA
Pe30HAHCHOE BO30y KIeHHe
KoJIe0aHU# OCUMJLIIATOPA
BHEIIHEH CHJIOH

Pe3onancHas kpuBasi, yCTOMYMBOCTh HEJIMHEWHOTO PEXXKUMA,
rucrtepesuc. Ilapamerpuueckas HEyCTONYUBOCTD, BIUSHUE
HEJIMHEHHOCTH Ha HACBIIIEHUE HEYCTOMYUBOCTH.

AO0COJIIOTHAs1 M KOHBEKTHBHASA
HEYCTOMYMBOCTH

XapakTtep MOBEAEHUS TPOU3BOJIBHOTO BO3MYIIEHUS, CBA3b C
JUCIIEPCUOHHBIMY KPUBBIMH 4aCTOTa-BOJIHOBOM BEKTOP,
ITyYKOBbIE MOJIbI B TIa3Me (O/AMH MYUOK, JIBa BCTPEUHBIX
IIy4Ka), YCUJIEHHUE - HENPOIYCKAHNUE BOJIH.

AO0COIOTHASI HEYCTOHYHUBOCTh
JsKrHCca, HEYCTONYUBOCTH
I'eabMroanTHA

AOcomoTHas HeyCTOMUNBOCTh J)KuHCa B
CaMOTpaBUTHPYIOLIEM ras3e, XapaKTepHble TapaMeTphl
HEYCTOWYMBOCTU. AOCOIOTHAs-KOHBEKTHBHAS
HEYCTOHYMBOCTH JJIsl 3BYKOBBIX BOJIH. HeycToiunBocTh
['enpMrosbpTIa Ha TPAHULE pa3jiena IBUKYIIUXCS KUAKOCTEH,
0o0pa3oBaHUe CTPYKTYp THIA KOLIAYbUX IJIa3.

CrnekTpbl KoJIe0aHuii
OCHMJLJISITOPOB

CriekTp MOIIHOCTH, TPUMEPBI, CIIEKTP KoJeOaHun
OCLIJIISITOPA € 3aTyXaHUEM, CHEKTP IPU BO30YKJICHUU




BHEIIHEH CUJION, TPUMEPHI CUJT U UX CIIEKTPHI.

Henunneiinoe B3anMoaeiicresue
TpexX CBA3AHHBIX OCHULIATOPOB

HopmanbHble kosiebaHus1, HeTUHEHbIE CBSA3U, CTAaHIaPTHBIE
YPaBHEHHUS, PE30HAHCHOE B3aUMO/ICHCTBUE, [IOHATUE
CUHXPOHM3MA KOJICOaHUI [0 YaCTOTE, HHTETPAJIbl JBUKCHHUS,
Ka4eCTBEHHOE TMOBEACHNE aMILUTUTY/ I, (pa30BbIil SJTUIICOU,
THUIIBI OCOOBIX TOYEK, cOOTHOIIeHHsI Maunu-Poy.

HenuuneiiHas reHepanusi BTOpoit
TapMOHHMKH B HeJIMHEIHbIX
cpeaax

OcHOBHbIE ypaBHEHUS!, UHTErPajibl ABM)KEHHUS, PELLICHUE NTPU
TOYHOM CHUHXpPOHM3Me. B3pbIBHAs HEYCTONUNMBOCTS,
¢dusnueckre cooOpaKeHusl, ypaBHEHHUS TPEX BOJH,
ABTOMO/IEJIBHOE PELICHHE.

Henuneiinasg 1TMHAMHUKA BOJIH
NMpH KyOU4ecKoil HeJIMHEHHOCTH

Henunelinoe 3aTyxaHue BOJH MPU KyOUIECKOM
HEJIMHEMHOCTH, ypaBHEHUE, €ro peiieHue. Henmueitnoe
IPOCBETICHHUE, MOJETh C KyOU4eCKOH HETMHEWHOCTHIO, €€
pelieHue.

Heauneitnoe napadosinieckoe
ypaBHenue llpenunrepa

Y3KOHaIpaBICHHBIE BOJHOBBIC ITAKETHI B HEJIMHEWHOU CpeEIE.
Henunetinas pedpakuus, camodokycupoBka. MaTerpanst Iy,
lo, ypaBHEHUE I XapaKTEPHOIO MONEPEYHOI0 pa3mMepa
BOJIHOBOTO my4ka. Kputnueckass MOLIHOCTb, AJIMHA
caMOo()OKYCUPOBKH, COOTHOIIIEHHE C JTHMHOHN TU(PPaKIINH.

Y CTOWYMBOCTB IIJIOCKOW BOJIHBL.

PykoBoautens Hanpasnenus 03.03.02 «Dduznuxay»

O.T. Jlo3za




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
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HaumenoBanue qucuumiinnbl | U3mepennsi m 00padoTka JaHHBIX

O0béM TUCHMILTUHBI 3 3E (108 uacoB)
Kpartkoe cogep:kanue JUCHUILIMHBI

Ha3zBanmue pa3iesioB (Tem) Kpatkoe cogep:xanue pa3aesioB (TeM) IUCHUIIHHBI:

AU CIMIITTHHbBI

O0urue Bompochl H3MepeHHi. Knaccuduxamnms m3mepennii. [loastre puzndeckoil BETUINHEL.
Ennnnnel n3Mepenus Gu3n4eckux BEIMYUH U CUCTEMBI SANHMUIL.
OTaJOHBI.

OmndKu u3MepeHmid. Knaccudukanus ommbok n3mepeHuid. BepostHocTHbIE

XapaKTePUCTUKH cay4aiHbIX omrOok. KoppensiunonHslii ananms
JKCIIEPUMEHTANIbHBIX TaHHBIX.

IIpeacraBienue [IpaBuna 3anucu pe3yabTaToB SKCHepuMenTa. I'paduku u cuctemMsl

IKCIEPUMEHTAIBHBIX TAHHBIX. koopauHat. CriakuBaHHUE SKCIIEPUMEHTAIBHBIX KPUBBIX.
l'uctorpammeL.

H3mepenue nocTOTHHBIX U Crpeno4Hble n3MepUTeIbHbIE TPUOOPHL. THEpIIMOHHOCTH

HU3KOYACTOTHBIX TOKOB H U3MEPUTENHHOTO Mprbopa. JeTeKTOphl aMITUTYAHOTO,

HaNpsiKeHMii. CPEIHEBBINPSIMIIEHHOTO U CPEIHEKBAAPATUYHOTO 3HAUYCHUI.

udpossie BodbTMETPHI. M3Mepenue TokoB. M3MepeHre MOIIHOCTH.
BricokouacToTHBIE HN3MCPCHH.

OcHoBHBIE H3MEpPHUTeTbHbIE [Ipsimble n3mepenus. MocToBbIE U KOMIIEHCAIIMOHHBIE METOIbI
cXeMBbl. M3MEPEHNH. DHEPreTHUECKOEe ¥ aHIHEPreTUIEeCKOE COrTIaCOBaHHE.
HN3mepenue ummnenanca. Ionstre nmnenanca. Pactipenenenue TOKOB ¥ HANIPSDKEHUH B LEMAX

KOMIIJIEKCHBIX CONPOTUBICHUH. AMIUIUTYJHO- U (ha30-4aCTOTHbIE
xapakTepucTuku. JlobpoTHOCTB. Q-MeTp.

H3mepeHusi BO BpeMeHHOM OcuwmmnorpadupoBaHye u NpeICTaBIeHIEe CUTHAIOB BO BPEMEHHOH

obJiacTu. obnacti. MeTobl ocIMILIOrpadhUIeCKUX U3MEPEHUN. DIIEKTPOHHO-
mydeBoii ocumyutorpad. Ludporoit ocimmiorpad.

N3mepenusi B 4aCTOTHOM [Ipsimoe mpeobpazoBanne Oypbe U criekTp curnana. [Ipuaimmn

obJacTu. JIEHCTBUS aHAIN3aTOpa CIeKTpa. AHaJIOrOBbIC ¥ IU(PPOBEIE
CIIEKTPOAHAIN3ATOPHI.

H3mepeHne UMIyJIbCHBIX U Oco0EHHOCTH U3MEPEHHSI IIUPOKOTIONIOCHBIX HMITYJIbCOB. [TMKOBEIE

TOKOB M HANPSIZKEHMIA. JIETEKTOpBl. BeCKOHTAaKTHBIE MHAYKIIMOHHBIE MPeoOpa3oBaTeNn TOKA.

MarautomeTpusl. MeToapl co31aHHS CTALlMOHAPHBIX MAarHUTHBIX nonel. [lome

MpoBOAHUKOB ¢ TOKOM. Karymku I'enemronsna. ConeHonsl ¢
MTOCTOSTHHOM TNTOTHOCTBIO TOKA. DJIEKTpOMarauThl. IlocTostHHbIE
MarHuThl. TOKOBBIE MarHUTHBIE KOHPHUTYpauuu. MeToIbl ¥ criocoOb!
W3MEPEHNH MarHUTOCTaTUYECKHUX NOJNeH. MarHUTHOE SKpaHUpPOBaHUE.

HWMnyJibcHBbIE MATHUTHBIE MOJIsI. | DKCIIEpPUMEHTAbHBIE METOABI T€HEPAINH UMITYJIbCHBIX MarHUTHBIX
noieit. CXeMBI B Y3711 TIOCTPOEHHUS TEHEPATOPOB TTOJIA.
DIIEKTPUUYECKUE, U30JISIIIUOHHBIE, MEXaHUYECKUE U TEIUIOBBIE
OTpaHHYEHUS Pa3INYHBIX cxeM reHepanuu. CKuH-3GpdeKT u
3KpaHUPOBAHUE MArHUTHBIX MOJIEH HU3KOM 4acToThl. UMITynbCHBIE
MarHUTOMETPUUIECKUEC MTPeoOPa30BATEINH.




MOJIeKyJIHpHO-RI/IHeTH‘IeCKaﬂ
MO€J/]b BaKyyMa.

JnuHa cBoOOIHOTO TTpobera. PacnpeneneHre MOJIEKYIT IO CKOPOCTSIM.
Baxyywmnsie ycnosus. [Iporieccs! mepeHoca B yCIOBUSAX BaKyyMa.
IToToxk raza. Pexxumbl TeueHus ra30B B BAKyYMHBIX CHCTEMaX.
[IpoBoaUMOCTE OTBEpCTHS, KaHaja. SIBICHUS U MPOIECCH HA TPAHULIC
BaKyyM-TIOBEpPXHOCTb.

BaxkyymHas TexHuKa

Bakyymusle MaTepuaibl. Bakyymuble Hacocsl. MeTObI U3MEPEHHUS
MOJIHOTO Y apUUaNIbHBIX JAaBleHUH. BakyyMmHbIe cuctemsl,
0COOCHHOCTH MOCTpocHUH. Teuenckanue.

OCHOBBI OIITHYECKOI0
CNEKTPAJIBLHOT0 aHAJIM3A.

OO01Me BOMPOCHl ONTHYECKOM CrIeKTpOocKonuu. ONTHYECKUE
Martepuaibl. CrieKTpaabHBIA aHaau3. Pabouuii CrieKTpaIbHBIH
Juana3oH npubopa. AnmnaparHas pyHkius. CBeTocHiia u
OTHOCUTENBHOE OTBepcTHE. Jucnepcus U pazpemaromnasi CnocoOHOCTb.
THIBI CHEKTPATLHBIX TPUOOPOB. ONTHYESCKHE CXEMBI CIIEKTPATBHBIX
IpHUOOPOB.

M CTOYHHUKH ONITHYECKOTO
HM3JIyYCHUS.

‘-Iepﬂoe Te10. ICTOYHHMKH TEII0BOTO H3JIy4YCHUH. Fa30p33p$IHHI)Ie
HUCTOYHUKHU U3TTYUCHUS. KOHTyp " YIIUPCHUC CHeKTpaJIBHOﬁ JIMHHH.

IIpyeMHUKH ONITUYECKOTO
H3JTydeHUusl.

OcHOBHBIE XapaKTEPUCTHKH TPUEMHUKOB U3Ty4deHus. [[pueMHuKN
TEIJIOBOr0 ONTUYECKOro U3nydeHust. GuipTpanust ONTUYECKOro
n3IydeHus. Matpuyneie GOTONPUEMHUKH.

PykoBoautens Hanpasienus 03.03.02 «duszukan

O.T. Jloza




Dedepanvhoe 20cydapcmeenoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUEe
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaumenoBanue 1ucuyIINHEI Pagnodusuka
O0béM TUCHMILTUHBI 4 3E (144 yaca)

KpaTkoe cogepkaHue U CHMILINHBI
Ha3zBanmue pa3iesioB (Tem) Kpartkoe cogep:xanue pa3aesioB (TeM) IUCHUIIHHBI:
AUCHUILIMHBI
Pa3pnen 1. CurnaJusl u ux Omnpenenennst. Kiaccudukanus CUTHAIOB: BUICOCUTHAIBI U
cBoiicTBa PaaOCHUTHAJIbI, JETEPMUHUPOBAHHBIE U CITy4alHbIE,

HEIPEPBIBHBIC U JUCKPETHBIE, IEPUOAUYECKUE U
HENEPUOANYECKHE, TApMOHUYECKHE CUTHaNBI. KoMIIIekCcHbIe
amMIuuTyibl. CBOMCTBA CUTHAJIOB. DHEPreTHUECKUE
XapaKTEPUCTUKU CUTHAJIOB — SHEPIUs U MOLIHOCTb.
MrHaoBeHHas U CpeHsIs MOIHOCTh. PU3NYECKUM CMBICIT
AaKTUBHOM M peaKTUBHOMN MomHocTH. KomriekcHas
MOIIHOCTG. [loHas MOIIHOCTS.

ITonsiTe 0 cieKTpe CUTHAA.

IIepnonnueckue curnanel. TpuroHoMeTpudeckas u
KomIuiekcHast popma psaga @ypse. [Ipumepsl.

Henepuonnueckue curnansl. Uaterpan @ypsoe.
[Tpumepsr.

Oynxus Jupaka (5-pynkus). Oynxnus XeBucaiina
(enMHUYHBIN ckauok). OCHOBHBIE CBOMCTBA ITPpeoOpa3oBaHus
Dypre.

Panuocurnainsl. AMIIMTYAHO-MOIYJINPOBAHHBIE CUTHAJIBI
(AM-curHansl) ¥ MX CHEKTpPbI IPU MOIYJISALUN
rapMOHUYECKUM KOJIeOaHUEM, HErapMOHUUECKUM
NEepPUOANYECKUM KOoJeOaHuEeM U HeepUOINIECKUM
kosiebanueM. BekropHas nuarpamma AM-curnana. Paznuuue
CIIEKTPOB BHJICOCUTHAJIIOB U PaJMOCUTHAJIOB.

Panuocurnan npu yrioBoit Moaynsiuu — yactTotHoi (UM) u
¢dazoBoii (PM). CriekTp curHasia MpU YaCTOTHON MOTYJISIITUH.
BekTopHast tuarpamma.

Pa3nean 2. Jluneiinbie Jlunetinbie nienu. Onpenenenue. Mx cpoiicTaa.
paaIuOTEeXHUYeCKHe LenHu ¢ MaremaTtnueckoe onucaHue KoueOaHui B TMHEHHBIX LIETIsX.
COCPEA0TOYCHHBIMU JInHeHbIN YeThIpEeXNOIIOCHHK, ero K03 QUIMEeHT nepenayuu,
napamMeTpamMu aMIUTUTYAHO-YaCTOTHAA U (pa30-4aCTOTHAs XapaKTEPUCTHKH.

[Tpuntun cynepro3unuu («HaIoKeHus»). CreKTpaabHbIN
METO/I aHAJIN3a JIUHEHWHBIX Lenel. MeTox BpeMEHHOTO
uHTerpupoBanus (uarerpan Jroamens). [lepexoanas u
MMITYJIbCHAs! XapaKTePUCTUKH JIMHEHOU 1enu. CBs3b
YACTOTHBIX U BPEMEHHBIX XapaKTEPHUCTHK.

RC-uenu: nuddepenunpyromias u HHTErpUpyOIIas, UX
CTallMOHAPHBIE U NIEPEXOAHBIE XaPAKTEPUCTUKH.

KonebatenbHblit KOHTYp. CBOOOTHBIEC U BBIHYK/ICHHBIE
koneOanus. [lapanienpHbIi U TOCIEeT0BATEIbHBIN




KoJiebaTeNbHbI KOHTYp. X mapameTpsl (ko3 duiiueHt
3aTyxaHus, J0OPOTHOCTh, pe30HAHCHAS YacTOTa U JIp.).
AMITIUTYAHO-4aCTOTHBIE U (pa30-4aCTOTHBIE
XapaKTePUCTHKHU.

Ces3anHbIe KoJieOaTenbHbIe KOHTYPBI. Koadurment
cBsi3U. YacTOThI CBSI3H. AMIUTMTYIHO-4aCTOTHEIE
xapakTepucTuku. CBOOOAHbBIE KOJIEOaHHs B CCTEME
CBSI3aHHBIX KOHTYPOB (OMTapMOHUYECKUN PEKHIM).
Koaddumnument nepepaun.

YacrotHble anekTpudeckue GuiabTpel. LlemHoe
COEIMHEHUE YEThIPEXIOMIOCHUKOB. T-00pa3usbie u I1-
00pa3HbIC 3BEHBS.

XapakTepucTUYecKoe CONPOTUBICHNUE. AMIUIUTYIHO-
YaCTOTHBIC XapaKTEPUCTUKH (PUIILTPOB HUKHHUX YaCTOT,
BEPXHHUX YACTOT, 3arpaJUTEIbLHOTO U MOJIOCOBOTO.

PykoBoautens Hanpasienus 03.03.02 «duszukan

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTLIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HanmenoBanue JMCHUILIHHBI

I'padnueckoe nporpammupoBanue

O0BEM TUCHUIIINHBI

2 3E (72 yaca)

Kpartkoe conep:xkanue THCHHNINHBI

Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

KpaTkoe coaepkaHue pa3aejaoB (TeM) AUCHHUIIINHbI:

Oo61mue ceenenus 0 LabVIEW.

[Iporpammuas cpexa LabVIEW. Bupryansabie mpubopst
(BII). ITocmeqoBaTeIbHOCTE OOPAOOTKH JaHHBIX.
Opranusaius nporpamMmHuoii cpenst LabVIEW. Berpoennas
[Homoms cpenst LabVIEW 1 pyKoBOACTBO OTB30BaTES.
KomnonenTtsl BII. Coznanue BIIL

HNHCTpyMeHTBI 17151 TOCTPOEHHsI
AJITOPHTMOB.

Tumnbl 1 TpoBOAHUKHM JJaHHBIX. PenaktupoBanue BIL.
Otnanka BIIL. Ioanporpammer BIIL. Mkxonka BIT u
COEIMHUTENbHAS NaHeNb. Vcnons30BaHruEe TOAIPOrpaMm
BII. ITpeobpazoBanue sxcmpecc-BI1 B mogmporpammy BIL.
[IpeBpareHue BbIICICHHON ceKIMU OJI0K-nuarpammbl BIT B
noarnporpammy BIT. Iukia While (o ycnosuro). Iukn For (c
(bMKCHPOBaHHBIM YHCIIOM UTeparuii). OpraHu3amus JoCTyma
K 3HAYCHUSIM TPEIBIIYIINX UTepanuii nukia. OyHKIusI
Select u npunsTHE petnenuii. Mcrnons3oBanne CTpyKTYphI
Case. Mcnonb3oBanue y3na @opmyIsl.

I'pynnupoBanue JaHHBIX U rpaduyeckKoe
oTo0pakeHue.

Coznannie MacCMBOB ¢ IOMOILBIO IUKIa. Vcnons3oBaHue
¢yHkuuit pabotel ¢ maccuBamu. [Tomumopdusm. Kinacrepsr.
Hcnonws3oBanue GyHkIiuii paboTel ¢ knacrepamu. Kimacrepbl
omnOok. Mcnionb3oBanue rpaduka uarpamMm miist
oToOpakeHus TOTOKa IaHHBIX. Mcnonbp3oBaHue rpaduka
OcumiiorpaMm 1 IByXKOOPJIMHATHOTO Tpaduka
Ocuummorpamm i oToOpakeHus TaHHbIX. [ padux
HWHTEHCUBHOCTH.

Pa6oTa co cTPOKOBHIMH JAHHBIMH U
daiinamu.

Crpoxu. OyHKIMH paboThl co cTpokamu. Hcmons3oBanne
¢dbyHKIMH (aiinoBoro BBOJa/BHIBOJIA BEICOKOTO YPOBHSI.

Hacrpoiika BII.

Hacrpoiika BHemHero Buia uieBoi manenn. OtobpaxeHre
JUIIEBBIX MaHenel moanporpamMm BII Bo Bpemst paboThI.
Hasnauenue u ucnonp3oBaHue "ropsuux’ KjiaBuml.
PenaktupoBanue BII ¢ HeKOTOpbIMU CBOMCTBaMU.

Coop 1aHHBIX M ypaBJieHHe B
LabVIEW.

Beenenne u kondurypanus. Coop nanusix B LabVIEW.
BrinosiHeHue onepaiuii aHaJIoroBoro BBOJa: OJHOKPATHBIM,
KOHeYHasi BbIOOpKa, HEMPEPHIBHBIN BBOJI. 3alHCh
MOJTyYEeHHBIX JaHHBIX B (hails. BeimonHenue onepaunii
aHaJIOTOBOTO BHIBOJIA: OJJTHOKPATHBIN, KOHEUHAst BRIOOPKA,
HENPEPHIBHBIN BBIBOA. 3aIKCh MOIY4YEHHBIX JaHHBIX B (aiii.
Wndopmanus o undpoBbIX IMHUSAX BBOJIA-BBIBOJA. PEeXUMBI
paboThI CYETYHKOB: H3MEPEHUE U TeHEPAIHsl TUPPOBHIX
CHTHAJIOB.

Padota ¢ n3mMepuTeIbHBIM
00opy1oBaHMEM.

VYnpasnenue B LabVIEW n3mepurensHbiMu npuOopaMu.
Hcnons3oBanue Instrument 1/0 Assistant. ApxurekTypa
MPOTPaMMHOI0 00ecIieueH s BUPTYalbHBIX HTEepdelicoB
(VISA). paiiBepbl n3MeputenbHbix npudopos. GPIB-




nnTepdetic u ero HacTpoiika. [locnenoBaTenbHas CBA3b.
Hacrpoiika nocnegoBarensHoro nopra. bunapasiii u ASCII
(dopmartsl iepeiayn JaHHBIX. [lepenava CUrHATBHBIX
JTAHHBIX.

PykoBoautens nHanpasienus 03.03.02 «Dduzuxar»

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBeHHblX HayK

AHHOTALMS YYEBHOM JUCOUTLIVHBI

O0pa3zoBartenbHas mporpaMma
03.03.02 «Pusuka»

HanmenoBanue JMCHUILIHHBI

BBenenue B actpopusuky

O0BEM TUCHUIIINHBI

2 3E (72 yaca)

K

aTKoe coJiepKaHue TUCIUILTHHBI

Ha3zBanmue pa3iesioB (Tem)
AUCIHHUIJIMHBI

KpaTlcoe coaepiskaHuEe pa3icjioB (TeM) AUCHHUIIJIMHBI

OcHOBHbIE IPeCTABJIEHUS 0
HaOJII0ATEIbHON AaCTPOHOMHUH

Bunnmeie nswkenus 38e3n, Connna, JIynsl n maner. CucteMsl
KOOpAMHAT. DKJINNTHKA U SKJIUNTHYECKasi CHCTEMa KOOPANHAT.
OcCHOBBI U3MEPEHNUS BPEMEHU. 3BE3/IHbIE CYTKH. 3BE3HOE BpEMSI.
HctuHHBIE U CpEeAHUE CONTHEYHBbIE CYTKH. CBS3b CPEAHEr0 COIHEUHOIO
BpPEMEHH €O 3Be31HbIM. CHCTEMBI cUeTa BpEMEHHU U KaJTeHOapH.
OCHOBHBIE ACTPOHOMHUYECKHE HHCTPYMEHTbI. UHCTPpYMEHTHI JIs
olpezeneHus reorpaguyeckux KoopauHart. Teneckomnsl.
ACTpPOHOMHYECKHE Yachl U XPOHOMETPBHI.

3aKOHBI ABM:KEHUS HEOeCHbIX
TE

Bunumelie asmxenus mianer. Cucrema mupa IItonomes. Cuctema
mupa KomnepHuka u 00bsiCHEHHE BUIUMBIX ABIKEHHH 11aneT. bopboa
CHJI peaKIM C PEBONIOIMOHHBIM yueHneM KonepHuka. 3akoHbI
Kemutepa. 3akoHbI MEXaHUKH U 3aKOH BCEMUPHOTO TSATOTEHUS
HeroTona. 3agaua nByx ten. O6o0meHHbIe 3akoHbl Kerepa. O0mme
Ipe/CTaBIeHHs O 3a/1aue Oosee IBYX Tell U O BO3MYILIEHHOM
JBIDKEHUH. J{BI)KEHUE HCKYCCTBEHHBIX CITyTHUKOB M KOCMHUYECKUX
kopabneit. Onpenenenne paanyca 3eminu. OnpeneiaeHne pacCTOTHAN
1o HeOecHbIX Tel. M3MepeHne CyTOYHOT0 U TOIMYHOTO TTapaliakCoB.
OnpenesneHne acTpOHOMUYECKOH €AMHUIIBI PACCTOSIHUS (TIapajlIaKce
Connna). CTpoeHue COMHEYHOM cucTeMbl. [IBikeHne 3eMiin BOKPYT
Comnnna. Bpamenue 3emiu BOKpyr coocTBeHHOH ocu. [Iporeccust u
HyTalus 3eMHOU ocy. HepaBHOMEpPHOCTH BpallleHUs 3eMJTH.
Odemepunnoe Bpems. Bunumoe nemxenue Jlynsl. a3l JIyHbI
Bpamenne u BuOpanmu Jlynsl. CoTHeUHbIE U JIyHHBIC 3aTMEHHUSL.

CneKTpoCKONUA U3J1y4eHHUs OT
He0eCHBIX TeJl

DNeKTpOMarHuTHBIEC U3ITyYEHUsI, UcCIIeIyeMble aCTPOPHU3UKOH.
CriextpanbHeie npudopsl. Actpodororpadust. PoTorIEKTpUIECKUe
npueMHUKH. Panuonokamusa HeOecHbIX 00bekToB. CBOWCTBA
W3IYyYeHHs 1 OCHOBBI CIIEKTPAJIFHOTO aHaIM3a. MeToIbl OnpeIesieHus
TeMIiepaTypsl HeOecHbIX Tell. OnpeieNieHne XMMUYECKOT0 COCTaBa
KOCMHYECKHX 00OBEKTOB.

Coanne

N3nyuenne Connua. ConHeuHast noctossHHasg. COEKTp U XUMUYECKUN
cocraB Connna. Temmepatypa BHemHuX cioeB Connna. orocdepa.
I'panynsmus v conHeuHble ATHA. BHeNIHNE c10u coMHEeUHOU
atMocdepsl. Xpomocdepa. Kopona. Pannonsnyuenue Connna.
®daxkensl u potyoepanibl. ComHedHbINH BeTep. LIk comHednoi
aKTHBHOCTH. BO3MOKHOE BHYTPEHHEE CTPOCHHE

PykoBoautens Hanpasiienus 03.03.02 «Duszukan

O.T. Jloza




DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOe 00Pa308amMeNbHOE YUPeHCOeHUE BbLCULE20
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Du3nYecKUl NPAKTUKYM 10 (PpM3UKe ATOMHOI0 S1/IPa U
3JIeMEHTAPHBIX YACTHI

O0BEéM THCHUILINHBI

4 3E (144 uaca)

Kpatkoe cogep:xanue JUCHHIIMHBI

Ha3Banue pa3nenoB (Tem)
AMCUUTIMHBI

Kparkoe coneprkanue pasaesioB (TeM) TUCHHILUIAHBI:

IlepBuyHOE KOCMUYECKOE
U3JIyyeHHe

Bropu4Hoe kocMuYeckoe
H3JIy4YeHHe

MeToabl perucTpauuu 4acTUIl

CraTucruyeckasi 00padoTka
AAHHBIX M3MEPEHU

OTKpBITHE PAIMOAKTUBHOCTH, OTKPHITHE HEUTPOHA, HYKJIOHBI,
COCTaB aTOMHBIX SIZIEP, CTATUCTUYECKHUE CBOMCTBA ATOMHOT'O
snpa

Turbl B3aMMOJICHCTBUSI YACTHUIL B AJIPE, CTATUCTUYECKUE
XapaKTEPUCTUKUA aTOMHBIX sJI€P, YETHOCTh, BUIBI
AJIEMEHTAPHBIX YaCTHUII

CratucTruecKkue XapakKTepUCTUKU aTOMHBIX SIZIEpP, Pa3Mephl U
a¢deKkTUBHBIE CeUeHUs SAep, FHEPTUsI CBSI3U SApa,
YCTOMYUBOCTSD SJI€P, KBAPKOBAsi MOJIETb

CnuH siapa, CBEPXTOHKAS CTPYKTYypa CIIEKTPaIbHBIX JIMHUH,
BJIMSIHHE CTIMHA sijipa Ha 3 ekt 3eemana, aieKTpuyecKue
cBoiicTBa anep, abdexkt Meccbayspa

PannoakTuBHOCTD, XapakTEpHbIC BpEMEHA U BUJIbI PACIIaJIOB,
PaAMOAKTUBHBIE CEMENCTBA, 3aKOHBI PAAMOAKTUBHOIO
pacnaja, anbda-pacmnanu, 6era-pacnaibl, CIEKTPbI, POJIb
OopOUTAILHOTO MOMEHTa, 3aKoH [ eiirepa-Hoatomna

SnepHble MOIENTH, OTHOYACTUYHBIC U KOJUIEKTUBHBIE MOJIEIH,
HEUTPUHO, TENTOHHBIN 3apsA]l U €r0 COXpaHEHUE, raMma
W3IIyYeHHE, BHYTPEHHSSI KOHBEPCHS DJIEKTPOHOB,
MeTacTaOuIbHbBIC SApa, siAepHas H30MEpUs

[IpoxoxaeHue 3apsKEHHBIX YaCTULl U TaMMa-KBAaHTOB Yepe3
BelecTBo, popmyna bopa, mpober yactuipl, 3¢ dext
KomnToHa, poxieHne 3JIeKTPOHHO-TIO3UTPOHHBIX Map,
BO3HMKHOBEHHE JIMBHEW, N3ilyueHne BaBunosa-YepeHkoBa
SnepHble peakuuu, BUIbI 1 OCHOBHBIE ONPEEICHUS, 3aKOHbI
COXPAHEHHsI, TOPOT PEAKLUHU, COCTABHBIE /1pa, IETEKTOPbI
YacTHI], ICTOYHUKH HEUTPOHOB

SlnepHble peakiuu, JeJIeHne aTOMHBIX Siep, LeTHas peaKkius,
BTOPUYHBIE U 3aMa3/bIBAIOIINE HEUTPOHBI, TPAHCYPAHOBBIE
AIIEMEHTHI, MarMuecKue Apa, NoJy4yeHUE TPAHCYPAHOBBIX
JJIEMEHTOB

SlnepHble peakToOphl, SAEPHOE TOIINBO, AKTUBHAS 30HA
peakTopa, oboraimenue ypana, TBDJIbI, BUIbI peakToOpoB
[Tpupoansrit peaktop B Ocio, yCIOBHs €r0 BOZHUKHOBEHUS,
HE00XO0/IMMOCTh PAa3BUTHS SIIEPHOM SHEPreTUKU
TepmosinepHbie peakiuu cuuaTesa, Y TC, ycinoBus




peanuzanuu, IeUTepuil U TPUTUH, YCTOWUUBOCTh U
yZep>KaHHE I1a3Mbl B TEPMOSIZIEPHOM PEAaKTOpPEe, TOKaMaKu
Y ckopHTeH 3apsyKEHHBIX YaCTHL, BUJIbI YCKOPUTENEH,
yckopurenb Ban gep ['pacda, 6eTatpon, npakTuueckue
IIPWJIOKEHUS yCKOPUTEIEH

[TpuHIMIB pabOTH YCKOPUTEINEH, XapaKTEPHbIE YHEPTUN
YCKOPEHHBIX 4aCTHLI, UCIIOJIb30BAaHUE BCTPEUHBIX ITyYKOB
3apsYKEHHBIX YaCTHI]

OcHoBHBIE ITapaMeTPbl YCKOPEHHBIX YaCTHL] B KOCMUYECKUX
Jy4ax, BIUSTHUE KOCMUYECKOM IO ObI.

PykoBoautens nHanpasienus 03.03.02 «Dduzuxay»

O.T. Jloza




Dedepanvhoe 20cydapcmeennoe asmoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opyaicovl HApoOosy

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK
AHHOTALMS YYEBHO JUCOUTIIVHBI

OO0pa3zoBarenbHas mporpaMma
03.03.02 «Pusuka»

HaumeHoBaHMe JUCUMILIHMHBI be3onacHoCThb KM3HEeATETbHOCTH
O0béM TUCHMILTUHBI 3 3E (108 uacoB)
Kparkoe conepkanue 1uCuunJInHbI
Ha3zBanmue pa3iesioB (Tem) Kpartkoe cogep:xanue pa3aesioB (TeM) IUCHUNIHHBI:
AU CIMTITTMHBI
TeopeTnyeckne 0OCHOBBI XapakTepHble CHCTEMBl «4YEIOBEK — cpelJa OOWTaHU.
0e30MacHOCTH KU3HEAeSI TeTbHOCTH [IponsBoacTBeHHAs, TOPOACKas, OBITOBas, MPUPOAHAS Cpera.

B3anmopeiictBue uenoBeka co cpenoil oourtaHus. (OCHOBBI
ONTUMAJILHOTO B3aMMOJIEHCTBUSI.

Puck Onenka pucka. Ymep6. Konuenmus pucka.

Ype3BbluaiiHble CUTYallUH I'eodusnueckue, re0JIOTHYECKUE, METEOPOJIOrHUECKHE,

NPHMPOIHOr0 XapaKTepa v 3alluTa arpoMeTEeOpOJIOTMYECKHE, MOPCKUE T'HIPOJIOTHYECKHE OIIACHbBIE

HaceJeHHs OT UX MOoCJIeACTBUI SIBJICHUS; TPUPOAHBIE IMOXKAphl. XapaKTepUCTHKa IMOpPa)Karollux
(aKTOpPOB HMCTOYHHMKOB YPE3BBIYAHHBIX CHUTYyalUd MPUPOAHOTO
Xapakrepa.

Ype3BblyaiiHble CUTYalUU IToxapsl, B3pBIBBI, YIrpo3a B3PHIBOB; aBapHU C BBIOPOCOM

TeXHOTeHHOT0 XapaKTepa U 3alHuTa (yrposoit BBIOpOCA) aBapHiiHO XUMHYECKH OIACHBIX BEIIECTB

HacCeJeHUs 0T UX MOCJIeACTBHUIA (AXOB); aBapum ¢  BblOpocomM  (yrpo3oil  BbIOpOCa)

pamnoakTuBHBIX BemiecTB (PB); aBapum ¢ BeIOpocoM (yrpo3oii
BbIOpoca)  Owomornueckn  omacHeIXx  BemectB  (BOB).
[Mopaxkatomue (akTOPbl UCTOYHUKOB UYPE3BBIYAWHBIX CHTYAIHH
TEXHOTEHHOro xapakrepa. ®a3pl pa3BUTHA YpE3BBIYANHBIX

CUTyaluil.
Oxpy:xaommii Mup. OnacHocTH, Oxpy>KaroUuii MUp M YeJIOBEK, XapakTep MX B3aUMOJECHCTBHUSL.
BO3HHMKAIOIIHE B TOBCCAHEBHOM YenoBek kak 0O0BEKT M cyOBekT Oe3omacHocTH. CuTyanmy,
JKU3HH, U 0e30IacHOe NTOBeAeHHE BO3HMKAIOIIUE B IIPOLIECCE JKU3HEAEATEIIBHOCTH YEJIOBEKa.

Oco0eHHOCTH TOPOAa KaK Cpebl 0OMTaHUS. 30HBI TTOBBIIICHHOM
OIMAaCHOCTH B TOPOJIE.

Ynpagiienune 6e30MacHOCTbIO Opranuzanuonsele  ocHOBBl  ynpasneHuss bBXK]/I. IIpaBoBble
JKU3HeIeATeTbHOCThI0 OCHOBBl  YNPAaBIEHHS  KAYECTBOM  OKPYXKAalOIIEH  Cpensbl.
YnpaBneHue KauecTBOM OKpyxkarwomieil cpenbl. HopmupoBanue
Ka4yecTBa OKPY>KaIOLIEH CpeJibl.

MOHHUTOPHHI KaK OCHOBA Buapl MOHUTOpPHUHra: 3KOJIOTHYECKUH, OMOocdepHbIi, CoLMaabHO-
ynpasJieHHsl 0€30MaCHOCThIO THTHeHUYecKui.  Mcnosib3oBaHME  JaHHBIX  AKOJOTMYECKOTO
JKU3HEIeATeTbHOCTH YeJ0BEeKa MOHUTOPHHTA B YIIPaBJICHUH KaY€CTBOM OKPY’KaIOIIEH Cpeibl.

Bpennble 3aBUCUMOCTH U UX KommbrorepHas 3aBHCHMOCTb. BiHsiHHE ajmKorojsi Ha OpraHU3M
coumajbHble MOCJeACTBHUS yenoBeka. Hapkomanus u TokcukomaHus. Kypenwe u ero

BJIMAHNUEC HaA 3JOPOBHC YCIIOBEKA.

PykoBonutens Hanpasnenus 03.03.02 «Dusuka»

O.T. Jlo3a




DeodepanvHoe 20cyoapcmeeHHoe a8MOHOMHOE 00Pa308amMelbHOe YUpexcoeHue

gvicute2o oopasosanus « Poccutickuti ynueepcumem opyaicovl Hapo0oo8y

(Dakyﬂbmem qbus'uko-mamemamulteacux u ecmecmeeHHblX HAYK

AHHOTALMS YYEBHOM JMCOUTLIVHBI

Oopa3oBaresibHAsi MIPOrpamMMa
03.03.02 «Puzukan

(HaumeHoBaHUe 0OPA308AMENLHOU NPOSPAMMBL (NPOPUTL, CREYUATUZAYUL)

HanmenoBanue JMCUUILIHHDBI

OcHnogsl ¢puzukun CBY

O0BLEéM THCHUILINHBI

2 3E ( 72 gac.)

KpaTlcoe coaecpkaHue NUCHUITJIMHBI

Ha3Banue pa3nesnoB (TeM) TUCHHUILIHHBI

Kparkoe conepskanue pasaesioB (Tem)
AUCHHUIJIMHBI:

BBenenue B npeamer
I'enepanus CBY-usnyuyenus ¢ nomombio PIIL.

JlnarHocTuka mapaMeTpoB MOIIHBIX OJWHOYHBIX
CBY-umnyabcoB.

I¢pdexr ykopouenuss agaureabHoctu CBY-
HMIYJbca

Ilna3zmenHasn PeJIITUBUCTCKASA CBU-
3JeKTPOHUKA

IL1azmeHnHasn PeJATUBUCTCKAA CBY-

3JIEKTPOHUKA (IPOJOJIKEHME)

UepenkoBckue CBY-ucrounuku: jgamma OGerymieil BOJHBI
(JIBB) u nammna ob6patHoii BoiHbI (JIOB, xapcHHOTPOH).
MarnetpoH. Bupkatop. MILO. I'upotpon

Metonst  u3Mmepenus anutenbHocTH  CBY-ummynbca,
SHEPTUM, IJIOTHOCTH MOIIHOCTH, THMAa BOJHBI (MOJBI),
CIIeKTpa

OcoOeHHOCTH  TeHepamuu  HaHOCeKyHAHBIX  CBU-
UMIYJIBCOB Cy0- M THraBaTTHOW MOIMHOCTH. [IpmanHBI
OTrpaHUYCHUs JUTATCIBHOCTH HMMITYJIbCA, MyTH
MIPEOJOTICHUS

Bsaumopeiicteue POII ¢ MemIeHHBIMU ILIa3MEHHBIMU
BoMHaMH. [Ima3sMeHHBI pENATHBUCTCKMH TE€HEpaTop
CBUY-umnynscoB (ITPT) — ma3smenHsiit Mazep. McTounuk
miasmel juig IIPT. VYiopaeneHue 4acToOTON M3Iy4YeHUs
ITPT".

[IpononpHbIE MOJBI, Y3KOMIOJIOCHBIN M IIMPOKOIOJIOCHBIHN
pexumbl reHepaund CBY-umnynbcoB. [InasmeHHbIN
pemstuBucTckuit yeunurenb CBU-ummnynscos (I[TIPY), ero
otamuus ot [1PT.

PyxoBongurens Hanpasienus 03.03.02 «®Puzuka»

O.T. Jloza




DedepanbHoe 20cy0apcmeeHHoe A8MOHOMHOe 00PA308aAMENbHOE YUPeHCOeHUE BbICULE20
obpaszosanus «Poccutickuii ynugepcumem opyicobi Hapooo8»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHAsI MIPOrpamMMa

03.03.02 «Dusukay

HanmeHoBaHMe IMCHUILIMHBI

BBenenue B pain03JIeKTPOHUKY

O0BLEéM THCHUILINHBI

3 3E (108 yacoB)

Kpartkoe cogep:xkanue TUCHHNIMHBI

Ha3zBanmue pa3iesioB (Tem)

KpaTlcoe coaepiskaHue pa3icjioB (TeM) AUCIHHUIIJIMHBI

JUCHUILINHBI
OO01ue ceeneHus o OO6macTi HAyKW ¥ TEXHHWKH, B KOTOPBHIX PAJAUOdIEKTPOHHKA HAXOIUT
PaINOdIEKTPOHUKE MPaKTUYECKOE TMPUIIOKEHHUE.

OcHoOBHbIE IOHATHUS M 3aKOHBI
TeOPHUHM FNIEKTPUYECKUX Lenei

OCHOBHBIE  DIIEMEHTBl PAJUOTEXHHUYECKUX LEMEH: PE3UCTOPBI,
KOHACHCATOPBl, KAaTYHNIKA WHIYKTUBHOCTH. EJMHHIEI H3MEpeHUs.
Tokn ¥ HampspKeHUS B JIEKTPUYECKHX ILEMsIX. OJeKTpudecKas
MOIIHOCTb.

3akon OMa U151 y4acTKa nenu

[TocTostHubIM TOK. 3akoH OMa 11 y4acTKa OpoBoasiei renu.Pacuér
COIPOTUBJIEHHUS MPOBOJIA C 3aJITaHHOW JITTMHOM U C 33/IaHHBIM
ceueHueM. [IpoBoauMOCTh, €AMHUIIA U3MEPEHUS] IPOBOIUMOCTH.

I{enu MOCTOSIHHOTO TOKA,
coJepsKanue UCTOYHHKH
JIEKTPONUTAHUS U PE3UCTOPHI

OJ1C ucToyHuKa HanpsbKeHusl. BHyTpeHHee COpOTHBIICHHE
ucTouHuka. Mcrounuk Hanpspkenust. Mcrounuk Toka. HoMuHamsl
pesuctopoB. L{BeToBast KOMUPOBKA PEIUCTOPOB.

N3mepuTesnbHbIe TPUOOPHI

MynbTuMeTp — puOop I U3IMEPEHHS HANPSKEHUA, TOKOB,
conpoTtusneHuil. [Ipapuna uamepenuit. Pacuér momiHoctu
MTOCTOSTHHOTO TOKA, KOTOPAasl BBIAEIAETCS HAa CONTPOTHUBIICHUY.

CJ105kHbBI€E JIEKTPHYEeCKHUe Lenu

Pacuér cnoxubIx snmekrpudeckux neneil. [locnenosarensHoe u
napajjieabHOe COEJUHEHUE PE3UCTOPOB. JlenuTenb HalpsKeHus.

HcTounuku HAIIPAKCHUSA U TOKA

WneanbHbI HCTOUYHUK HAaNpsKeHUs. MneanbHbI HCTOYHUK TOKA.
Pacuérel nemneit, coneprkanux KICTOYHUKH HATPSOHKEHUS U PE3UCTOPHI.
Teopema TeBeHnHa. Pacy€r c10:KkHOM LIENU METOJOM KOHTYPHBIX
TOKOB.

3akonsl Kupxrodga

[epssrii 3akon Kupxroda. Bropoii 3akon Kupxroda. [Ipakrnueckuit
pacy€T BHYTPEHHETO COMPOTHRIICHUS OaTapEHKH.

IIpeoOpa3oBanue napamMeTpoB
JIEKTPUUYECKHX Henei

IIpeoOpa3zoBaHue MEKTPUICCKON IICTTH TUIIA KTPEYTOJBLHUKY» B LIEIh
THIIA «3B€3/1a», U B 0OPAaTHYIO CTOPOHY.

3aKOHBI NEPEMEHHOI0 TOKA

[IpencraBnenre nepeMeHHBIX BETMYNH B KOMITIEKCHOM BHUJIE.
Kommiekcusie yncia. CBoiicTBa KOMIUIEKCHBIX YHCE.

EMKocTh 1 HHAYKTHBHOCTD B
JJIEKTPUYECKOM LenMu.

Toku n HaIpsKCHUA B LCIIH, conepmameﬁ €MKOCTh U HUHAYKTUBHOCTD.
PeakTuBHOE COIMIPOTHUBJICHUC IICIIHN. CTpOGHI/Ie KOHACHCATOpA U
KaTYIIKW MHAYKTUBHOCTH.

OcHOBBI pacyera 1enei
nepeMeHHOr0 TOKa

Pacuér neneit, cogeprkanieil akTUBHOE CONPOTHUBIICHUE U PEAKTUBHBIN
3JIEMEHT.

PykoBogutens Hanpasienus 03.03.02 «dusnka»

O.T. Jloza




DedepanbHoe 20cy0apcmeeHHoe a8MOHOMHOe 00PA308amMeNbHOE YUPEeHCOeHUe 8bICULe2O
obpaszosanus «Poccutickuii ynugepcumem opyicobi Hapooo8»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecnBerHHblX HayK

AHHOTALMS YYEBHO JUCOUTIIVHBI

Oopa3oBartesibHAsI MIPOrpamMMa

03.03.02 «Dusukay

HanmeHoBaHMe IMCHUILIMHBI

ba3oBble nakeThbl

O0BLEéM THCHUILINHBI

4 3E (144 uaca)

Kpartkoe cogep:xkanue TUCHHNIMHBI

Ha3zBanmue pa3iesioB (Tem)

KpaTlcoe coaepiskaHue pa3icjioB (TeM) AUCIHHUIIJIMHBI

AU CIMTITTMHBI
Od¢opmiteHne Hay4HO- 1.0dopmieHne HaydIHO-HMCCIIENOBATEIBCKOW PabOTH:  OCHOBHBIE
HCCJIEN0BATEIbCKHX TpeOOoBaHUSA O(POPMIICHUS AMILUIOMHBIX M KYpPCOBBIX pa0OT; MPHUEMBI

MaTepHaJIOB: HAYYHBIN TEKCT,
Ta0Juubl U rpadguxu,
npe3eHTaluu

(dopMaTupoBaHUsT HAyYHO-HCCIENOBATENLCKOIO TEKCTa B PEIaKTOpe
Word

2. V3MepeHuss U MOTPEIIHOCTU W3MEPEHHI: MNpSMBIE U KOCBEHHBIE
W3MEpPEHHs; TOTPEIIHOCTH N3MEPEHUIT; PUPOAa OMIMOOK U3MEPEHHUS;
IpaBUiIa OLEHKH IOTPEIIHOCTH MPSMbBIX M KOCBEHHBIX W3MEpPEHHIA;
IpaBUiIa OKPYIJIeHUs; 0hOpMIIEHHE Pe3yIbTaToB; paboTa B peJakTope
AIIEKTPOHHBIX Tabmuil Excel

3. TIpaduyeckas 00pabOTKa SKCIEPUMEHTAIBHBIX PE3yJIbTATOB:
MoCTpoeHHe TpaduKOB B TMaKeTax DSIeKTPOHHBIX Tadmmi Excel u

HayuyHoi rpaduku Origin; anmpoKcUManus, WHTEPIONSAIHUI U
OKCTPATIOISLIHS; CTJIa)XUBaHUE; WHTETPUPOBaHUE 17§
nmud dhepeHnrpoBaHye

4. llpeseHtamusi Hay4YHO-HCCIEAOBAaTENbCKUX pabOT: OCHOBHBIE
TpeOOBaHUS K TIPE3CHTAMH HAYYHO-HCCIEAOBATEIBCKUX PadoT;
3Talbl CO3JAHMS BBICTYIUICHHS; ONpEAEICHUE LEeNd W IOCTAaHOBKA
3aJad BBICTYIUICHHS; AaHAIN3 IPEAINojaraeMoil ayAuTopuu M eé
MOTHUBAaIHH, HOIL60p ApryMeHTalUun; pacucT BPEMCHU BBICTYIIICHUA,
MUCHMEHHBIN BapHaHT TCKCTA.

CucteMbl KOMIbIOTEPHOI
ajaredpbl

1.OnemeHnTapubie npeoOpa3oBaHUS MATEMATHUYECKUX BBIPAYKCHUIMA:
oTiepanyy OlICHUBAHMUS, pellieHIe YPaBHEHU U HEPABEHCTB

2. Tloctpoenue rpaduKoB: IBYMEpHBIE M TpeXMepHble Tpaduky,
aAHUMaIus

3. MaremaTtnueckuii aHaim3: TUPQPEpEeHINATILHOS W WHTETPATbHOE
UCYHCIIeHNE (YHKIIMU OTHOM NepeMeHHOM

4. Jluneitnas anredpa

5. Inddepenunansusie ypapHeHus. CyMMUpPOBaHUE PSIOB.

IIpumeHnenue cucrem
KOMIIBIOTEPHOIi aJaredpnl NpH
pemiennu Gpu3NYecKuX 3a1a4

Kunemarunka: mpuMeHEHHE CHCTEMbI KOMITLIOTEPHOM aareOpbl st
pelieHus 0a30BbIX 3a7a4 pasjena; OaJTMcTHYecKas 3a1a4a

2. luHaMHKa: IPUMEHEHUE CUCTEMbI KOMIIBIOTEPHOM anreOpsl Jist
peleHus 0a30BBIX 33/1au paszienia; OaTHCTHYeCKas 3a7a4a ¢ yIYeTOM
TPEHUS O BO3IYX

3. Tleprioanyeckre TIPOIECCHI: TPUMEHEHNE CHCTEMbI KOMITBIOTEPHOM
anreOpbI IS pelieHus: 6a30BbIX 3a/1a4 pa3/iena; KojcOaHus U BOJIHBI:
CJIO)KEHHE, TIOCTPOCHHUE, aHUMAIIHS

PykoBonurens Hanpasnenus 03.03.02 «Pusukar

O.T. Jlo3a




