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1 HOSACHUTEJIBHAS 3AIIMCKA
1.1 Hesapb y4yeOHOI M CHUNITHHBI

OCHOBHOM 1I€NbI0 W3Y4YEHUS JUCLUMIUIMHBI «Du3ukay sBISETCS CO3JaHUE Hay4HO-
TEOPETUIECKOH 0a3bl, HEOOXOMMOM ISl H3YUSHHUST OOIETEXHMYESCKUX U CIICIHAITBHBIX JUCIUTUIAH
HeO6XOI[I/IMBIX JJI1 OCBOCHUA OGH.IGHpO(l)eCCI/IOHa.HBHBIX AUCHUIUIMH T10 HAIIPaBJICHHUIO TIOATOTOBKH,
a Takke (OpMUPOBAHHE MHUPOBO33PEHUS KaK 0a3bl OOIIEro €CTECTBEHHO - HAYYHOTO 3HAHWA U
Pa3BUTHS COOTBETCTBYIOLIETO CIIOCO0A MBIIIICHUSL.

1.2 Tlinanupyemble pe3ybTaThl U3yYeHUSs THCHUIIMHbI

B pesynbrare ocBoeHUs y4eOHON NUCIUIUINHBI CTYACHT JOJKECH
3HATh:
- OCHOBHBIE (PU3UUECKUE 3aKOHBI,
- SBICHHS W TIPOLECCHl, HA KOTOPHIX OCHOBAaHbI NPHUHIUMBI JIEHCTBHSA OOBEKTOB
po(hecCHOHATLHOM JIEATEIILHOCTH U CPEJICTB KOHTPOJISI U U3MEPEHHUS;
yMeTh!
- HCTIOJIB30BATh [Tl PEIICHUS TPUKJIAIHBIX 33]]a4 OCHOBHBIE 3aKOHBI U TIOHSATHS;
BJIAJIETH!
- HaBBIKAMHU OTIMICAHUSI OCHOBHBIX (DM3MYECKUX SIBJICHHUM U PEIICHUS THITOBBIX 3a/1ad.

1.3 MecTo yueOHO# IMCUMILIUHBI B CHCTEMeE MOAT0TOBKH CTYAE€HTA

Hucnunmuua otHocutes K bioky 1 «/luctiummuaet (Moaynn) (0a3oBast 4acTh).

[lepeuenp y4eOHBIX AUCIMIUINH, H3y4aeMbIX paHee, YCBOCHHE KOTOPBIX HEOOXO0AUMO IS
U3y4YCHUS TAaHHOM AMCIUIIIMHBL:

— MareMmaTtuka (aHaJIUTHYeCKas reoMeTpus, auddepeHaIbHoe  HCUYHCIICHHUE,
MHTETpajibHOE NCUUCIICHNE, BEKTOPHAS anredpa, TeOpHsi BEPOSITHOCTEH).

[lepedyenp yueOHBIX AUCHUILINH, KOTOPbIE OyIyT OMUPATHCS HA JAHHYIO JUCHUTUIMHY:
- DIIEKTPOHHKA,;
- MaTEeMaTUYECKOE MO/ICTMPOBAHNE/UMUTALIMOHHOE MOJICIIMPOBAHIE CUCTEM.

Kpome Toro, pe3ynbTaTsl H3y4eHHs AUCIHUILIMHBI HCIOIB3YIOTCS B XO/€ MPAKTUKH U MIPH
MOJTrOTOBKE BBIMTYCKHON KBaTM(PUKAIMOHHOMN paboTHI.

1.4 TpeGoBaHusi K 0CBOCHHMIO Y4eOHOI JMCIUIITHHBI

OcBoenne JnaHHOM Yy4eOHOW JMCUMIUIMHBI JOJDKHO oOecrmeuuBaTh (hopMupoBaHHe
CIICIYIOIINX KOMIETEHIIHHA:

Konsl
dbopMupyeMbIx HaumenoBanust popmMupyemMbIx KOMIETEHIUN
KOMIETEHINH
CrnocoOeH  OCyImIeCTBJIATh TOWUCK, KPUTUYECKMH aHaau3 W  CHHTE3
YK'1 UHPOpPMALIUY, TPUMEHSATh CUCTEMHBIA MOAXOJ JUISl PEUICHUS MOCTaBICHHBIX
3ajad.




2 CTPYKTYPA U COAEPKXAHUE JUCHUITVINHBI

Bxnang

NUCHUIUIMHLEL B

¢dbopmupoBaHue

pe3yabTaToOB

2.1 Copep:xanue yueOHON TUCUUNIMHBI

o0y4yeHHs

BBIITYCKHHKA
(KOMTIIETEHIIUH) W JOCTH)KEHHE OOOOIIEHHBIX PE3yJbTaTOB OOYYEHUS] TPOUCXOJUT ITYTEM
OCBOCHMUS COACPKAHUA O6y‘-IGHI/I$I " JOCTUIKCHUA YaCTHBIX PC3YJIbTATOB O6y‘I€HI/ISI, OIIMCAaHHBIX B
JTAHHOM pasjiere.

Howmep
TeM

HaumenoBanue teM

Coneprxanue

Koapr

(opMHpyeMBIX
KOMIETEHINH

Paznen 1. dusnueckue OCHOBBI MEXaHUKU

O1eMeHTHI KHUHEMaTHKH
MOCTYNATEITFHOTO u
BpaIaTeIbHOTO JIBVKCHUS
MaTepuaIbHON TOYKH

OneMeHTHl KWHEMaTHKH MaTepHalTbHOU
toukd. Cuctema otcueTa. Pammyc-BexTop
CKOpOCTh U yCKOpEHHE KaK IPOU3BOJHBIC
pannyc-BeKTOpa IO BpEeMEHH. YpaBHEHHS
JIBIDKEHUSL. OmHOMEpHOE  JBWKEHHE.
Kpusonuneitnoe npmxenue. HopmanbsHoe u
TaHTeHIMAILHOE YCKOPEHHUSI.

DOneMeHThl KWHEMaTHKU BpalaTelbHOTO
JIBUKEHUSI: YIJIoBasi CKOPOCTh M YTIIOBOE
YCKOpEHHE, HUX CBSI3b C JIMHEHHBIMH
CKOPOCTSIMU M YCKOPEHUSIMH.

VK-1

Jnnamuka
JIBUKECHHUSI.
HMITyJIbCa

MOCTYIATEILHOTO
3aKOH  COXpaHEHUs

IIpencraBnenust 0 CBOMCTBAX MPOCTPAHCTBA
U BpEMEHH, Jiexallue B  OCHOBE
KJTaCCUYeCKOH (HBIOTOHOBCKOW) MEXaHHKH.
IlepBriii 3axkoH HpoTOHa u  TMOHATHE
WHEpIUaIbHON cHucTeMbl oTcuera. Bropoi
3aKOH Hpiotona, Kax YpaBHEHUE
IBIKeHUs. Macca u ummynsc. Cuma, Kak
MPOU3BOJHAS UMITYJIbCA. TpeTHil 3aKOH
HeroToHa. 3aKkOH JUHAMUKHA JIBYOKCHHS
MexaHuueckoil cucrtembl. lleHTp Macc
(ueHTp MHEPLUUU) MEXaHUYECKOH CHCTEMBbI
Y 3aKOH €T0 JBWKEHUs. 3aKOH COXPaHEHHs
HUMITYJIbCA U €ro CBA3b C OJHOPOIHOCTHIO
MIPOCTPAHCTBA.

VK-1

Pabota u DHEPTHSL. mpu
MOCTYMaTeIbHOM JIBIKCHUH. 3aKOH
COXpaHEHHsI SHEPI'UU B MEXaHUKE

PabGora cuimsl W ee BBIpaKEHHE Uepes3
KpUBOJIMHEWHBIH uHTerpan. KuHernueckas
SHEPTHAL. [otenmmansHas SHEPTHs
MaTepHalbHOH  TOYKM BO  BHEIIHEM
CHJIOBOM T10JI€. 3aKOH COXPaHEHHS SHEPTUH
B MexaHuke. OOmedu3ndeckuii 3aKoH
COXpaHEHHS SHEPTUU.

VK-1

Mexanunka TBEpAOTO TECa.
I[I/IHaMI/IKa BpalaTeJIbHOIO
JABWIKCHUA TBEPAOTO TEJIa

MoMeHT cuiabl U MOMEHT HMIIYJIbCA.
VYpaBHEHHE JAMHAMHMKHM  BpAIIaTEIbHOIO
JBIDKEHUsI  TBepAoro tema.  MoMeHT
UHEpPIUY MaTepUaIbHOW TOuku. MOMEHT
UMITyJIbCA MeXaHUUECKOU CHUCTEMBL.
MoMeHT WHEepUHMH Telda OTHOCHTEIBHO
HenoABWxkHOM ocu. Teopema IlTeiinepa.
Kunerndeckass »Heprusi BpaIIaroOUIETOCH
Tema. 3aKkOH  COXpaHCHHS  MOMEHTa
uMmnyJsca. 'mpockon
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Pazmen 2. OCHOBBI MOJIEKYJIIPHON (DU3UKH M TEPMOTMHAMUKA

OcHOBBI MOJIEKYJISIPHO-
KHHETUYECKOH TEOpHH HIeabHbIX
ra3oB

Makpocucrema i MakpomnapaMeTphl.
PaBHoBecHoe COCTOSIHHE. ITpuHnun
JleTallbHOTO paBHOBecHUsl. CTaTUCTUUECKUIt
METOJI HCCJICIOBAHM. YpaBHeHue
cocrosinusi. MpeanpHblil ras. YpaBHeHHE

VK-1




COCTOSTHUSI HJICAUTBHOTO Tasa. YpaBHEHHE
MKT nnist naBiIeHHS WAEAIBLHOTO Tra3a U ero
cpaBHeHHME C ypaBHeHueM Kianeiipona-
Mengeneea.  CpenHsii ~ KMHETHYECKast
SHEprus MOJIEKYJL. MonekynspHo-
KHHETHYECKOE TOJKOBAHHE aOCOIIOTHOMI
TeMneparypbl. UuCIIO cTeneHed CBOOOIBI.
BuyTpeHHsisi »Heprusi HIealbHOTO rasa.
3aKOH  PaBHOMEPHOrO  paclpeneiaeHus
SHEPTUU 10 CTETICHSIM CBOOOTBI.

DeMEeHTHI

KJIaCCUYECKOM
CTaTHCTHUKH. SIBJIICHUS TIEpeHOCa.

3akoH MakcBema Ui paclpeneNeHuUs
MOJICKYJI MJCAIBHOTO Ta3a IO CKOPOCTAM
UX  TeIUIOBOro  IBWXeHus. la3 B
NOTEHIMAJbHOM Tosie.  PacmpenencHue
Bonprmana. CpemHee 9UCIo CTOTKHOBEHUH
M cpenmHssl JUIMHa CcBOOOJHOTO Tpobera
Mojekys. Bakyym. SIBienusi mepeHoca B
TEPMOJAMHAMUYECKH HEpaBHOBECHOU
cucreMe. ONbITHBIE 3aKOHBI AUGQY3nH,
TEIJIONPOBOTHOCTH ¥ BHYTPEHHET0 TPEHHSI.
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HepBoe Ha4aJio TCPMOJANHAMUKHU

TepMomuHaMuveckass CHCTEMa H TEPMO-
JTUHAMUYECKHE apaMeTpsl. TepMoauHaMu-
YEeCKHH MeTO WCCIICTOBaHHUS.
PaBHOBecHBIT mpomecc. OOpaTuUMbBIE U
HeoOpaTuMBIH Tporiecchl. M3ompomecchl U
X M300pa)keHHe Ha TEPMOAMHAMHYECKUX
JirarpaMmmax. AnmumabaTHBII  Tporiecc.
ypaBHeHHe anuabarel. PaboTa rasza mpu
U3MEHeHHu ero obObema. KomudecTBo
TEIUIOTEHI. Crioco0b1 HU3MCHCHHS
BHYTpeHHeH o»Hepruu. IlepBoe Hayao
TEPMOJMHAMHUKM ¥ €ro NpPHUMEHCHHE K
u3omnpoueccaMm. TemI0eMKOCTb. Y eiabHast
W MOJSIpHAs TEIUIOEMKOCTH. 3aBHCHMOCTH
TEIUIOEMKOCTH HICAJbHOTO Ta3a OT BHIA
mporiecca.
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Kpyrosele  mpoueccsl.

Bropoe

Ha4vajl0o TCPpMOAMHAMUKH. TlonsTue

SHTPOIINH.

Kpyroseie mporeccsl (1ukibl). TemoBbie
JIBUTATENN M XOJIOMWIbHBIC MAaHBL. [{uKm
Kapno u ero KIIJI ana mpeansHOrO rasa.
HeszaBucumocts nukina Kapao ot mpupos
pabouero Tena. Btopoe Hayalo
TEPMOJAWHAMUKH. OHTporwus. [IpuHImm
BO3paCTaHUsI SHTPOIHUU.
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Peannurie rasbl.
Mepexoibl

dazoBrIe

Cwibl ®  TOTCHIMANbHAs  JHEPTHS
MEXMOJIEKYJIIPHOTO B3aUMO/JICICTBUSL.
VYpasuenue Ban-nep-Baansca. M3oTepMsl
Ban-nep-Baansca u ux aHau3.
Kputnueckasts touka. CpaBHEHHE H30TEpM
Ban-pep-Baanbca ¢ skcniepuMeHTaIBHBIMH.
TTonstue (azel u (Ha3o0BOTO MpEBpAIICHUSI.
®a30BbIe TEPEXONBI MEPBOTO H BTOPOTO
pona. [uarpamma coctosaus. TpoliHas
TOYKa. BHYTpEHHSE JHEPrusi peajbHBIX
ra3os.
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Pazgen 3. On

CKTPUUICCTBO U MAarHeTU3M

10.

DNeKTpoCcTaTHUECKOE
BaKyyMe

moJie

B

OnexTpudeckuil 3apsil. 3aKOH COXpaHEHUs
3apsaaa. 3akoH Kynona. DnexTpudeckoe moie.
HanpsokeHHOCTB  ANIEKTPUYECKOrO  HOJS.
PaGora mo nmepemelieHuro 3apsga B
3IEKTPOCTATUIECKOM noie. Cas13b
MOTEHIMAaIa c HaNpsKEHHOCTHIO
3JIEKTpOCTaTHIeCcKoro noisi. HanpspkeH-HOCTh

KaKk TpagueHT TOTeHIuaia.  [IpuHImI

VK-1




CYTIEPIIO3UIINH AIEKTPOCTATHI-X TOJEH.
Teopema Ocrtporpanckoro-I"aycca hinit
JJIEKTPOCTATHUECKOTO TOJII B BaKyyMe.
IIpumenenne  teopembl  OCTpOrpajacKoro-
T"aycca k pacuery moJsi.

11.

3HeKTpI/I‘{eCKOC I10JIC B BCUICCTBEC

CBoOOmHBIE W  CBsI3aHHBIC  3apsigsl B
JTU3JICKTpUKaX. [loNspHBIE W HEMOJSPHEIC
MOJICKYJTBI. Tunet JI3JICKTPUKOB.
DNeKTpOHHAs u OpHUEHTAIUOHHAS
TOJISIPU3AITHSL. Bekrop MOJISIPU3AIUH.
JwnexTpudaeckas BOCTIPHAMYHUBOCTH
BEILIECTBA. Teopema l'aycca TSt
JEKTPUYECKOTO  TONSI B JAWIJIEKTPHKE.
DneKTprudecKoe CMeIIeHue.
JaaexTpudeckas IpOHHIIAEMOCTh CPEJIBL.
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12.

[IpoBOIHUKH B  BIIEKTPUYECKOM
none. OIEKTPOEMKOCTb. OJHEprus
3IEKTPOCTATUYECKOTO MOJIS.

IIpoBognuku B anexrtpudeckoM modje. Ilose
BHYTPH TPOBOJHHKA M y €0 IOBCPXHOCTH.
DnekTpocTaTHyYecKas 3aluTa. DIECKTPOCM-
KOCThb YCIMHCHHOTO MPOBOJHWKA. B3amMHas
E€MKOCTh JIBYX MPOBOTHUKOB. KOHIEHCATOPHI.
OHeprus 3apsKCHHBIX YEIMHEHHOTO
MPOBOJHUKA KOHACHCATOpPA H  CHCTEMBI
MTPOBOHHUKOB. DHeprus 3JIEKTPO-
cratudyeckoro moysi. OObeMHast IIJIOTHOCTH
SHEPTUH DJIEKTPOCTATUICCKOTO TTOJIS.
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13.

TlocTOSIHHBIN  3IEKTPUYECKHA TOK.
3akomel Oma u JDxoyns-Jlemma B
M pepeHIMaATEHON  UHTETPATLHON
dbopmax. DnekTpuuecKHid TOK B
rase.

TlocrosinHbII BJIEKTPUYECKU I TOK.
Krnaccmueckass  Teopust  27€KTPONPOBOIH-
MOCTH METAJJIOB U €€ ONBITHOE 0O0CHOBaHHME.
3akousr Owma wu  [xoyms-Jlemma B
muddepennnanbHoil popme. OO0OIICHHBIN
3akoH OMa B MHTErpasbHON Qopme. ['paHuIb!
IPUMEHUMOCTH 3aKoHa OMa. DIeKTpUdecKui
Tok B Tra3ze, BAX razoBoro paspsna.
CaMOCTOSITENbHBI M HECaMOCTOATENIBHBIN
ra3oBble pa3psanbl. IloHsTHE 0 TIA3Me.
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14.

MaruutHoe ToJe B BaKyyMe.
3akonbl b-C-JI m Awmmepa. Cuma
JlopeHua. 3akOH TOJHOTO TOKA JUist
MarHuTHOTO TI0JIsI B BaKyyMe.

MarauTHOE TI0JIe, MAarHUTHAs WHIYKITHS.
3akon  buo-Camapa-Jlarmtaca u ero
IpUMEHEHHE K pacdeTy MarHUTHOTO OIS
MpOCTEUIINX cUucTeM. MarHUTHBI MOMEHT
BUTKa C TOKOM. [leficTBE€ MarHUTHOrO IOJIs
Ha TIPOBOJHUK C TOKOM, 3aKoH Awmrepa.
KoHnTyp ¢ TOoKkOM B MarHUTHOM TIOJIE.
JleficTBME MarHUTHOTO TMOJISI Ha ABIKYLIUICS
3apsan. Cuna Jlopenna. JBrxenue
3apsDKEHHBIX YaCTHI] B MArHUTHOM TOJIE.
BuxpeBoii xapakrep MarHUTHOTO  TOJIAL.
Hupkynsamust BEKTOpa MarHUTHOW WHIYKIIUH.
3aK0H TOJHOTO TOKAa JIi MAarHUTHOTO TOJIS B
BaKyyMe H €ro TIpHMEHEHHE K pacueTy
MarHUTHOTO TOJISL.

VK-1

15.

MarauTHbBIH MTOTOK.
DNeKTpOMarHuTHAsI HAHIYKITHSL.
DHeprus MarHuTHOTO TIOJIS.

MarnautHblii moTok. Teopema OcTporpaackorq
laycca nmns  wmarmuTHoro mois.  PaGor
MEpEeMEIIeHHsT  IPOBOAHMKA C  TOKOM
MarHuTHOM Iojie. SIBJIeHHE 3IEeKTPOMAarHUTHO]
unaykuun (omsitel ®apazes). [Ipasuno Jlenne
3aKOH 2JIEKTPOMarHUTHON UHIYKIHU.
WunyxTuBHOCTE.  SIBIEHME  CaMOMHAYKLUY
Toxu npu 3aMbIKaHUM U Pa3MBbIKaHUU LEIH.
OObeMHas TUNIOTHOCTh SHEPTUM MarHUTHOTO
TIOJIAL.

VK-1

16.

MarnuTHbIE CBOMCTBA BEIIECTBA.
3aKOH ITOJIHOTO TOKA IS
MAarHUTHOTO ITOJISI B BEIIECTBE.

MaruutHoe mosnie B BemectBe. MuUkpo- u
Makpo TOKA. MarHuTHbIE MOMEHTHI aTOMOB.
Tumer  marmetuxoB.  HamarHMdeHHOCTB.

VK-1




MarunutHas BOCIIPMUMYNBOCTH BECUICCTBA.
3aKOH IMOJHOTO TOKa JJI1 MAarHuTHOI'O I10JIA B
BCIIICCTBE. HaHpH)KCHHOCTB MarauTHOTI'O ITOJIA.
MarnautHas MMPOHUIIAEMOCTH CPCbI.

17.

®eppomarHetuzM. OCHOBBI TEOPUH
MakcBemia Uit 3JIEKTPOMAarHuT-
HOTO TOJISt

®DeppoMarHeTUK U UX OCHOBHBIE CBOMCTBA.
Onbitel  CroneroBa. OcHOBHasg — KpHBas
HaMarHUYMBAHUS (eppoMarneruka.
Maruutsbiii  ructepesuc. Touka Kropu.
JomeHHass  cTpyKkTypa  (eppOMarHEeTHKOB.
OcHOBBI TEOpHHU Makcsenna Juist
3JIEKTPOMAarHUTHOTO oM. TOK CMEIICHUsL.
3aKOH MOJIHOTO TOKA AJII MarHUTHOTO TOJIS IO
MaxkcBennny.  YpaBHeHuss ~ Makceemna B
MHTETpaIbHON (popMe AT 3JIEKTPOMarHUTHOTO
TOJISI.
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Pasnen 4.

Konebanust 1 BOIHEI

18.

lapmoHmdeckne komebaHus W HX
CIIO>KEHUE

lapmoHmdeckne KojebaHWs M WX Xapak-
TepucTuki. KuHemartndyeckoe ypaBHEHHE
rapMoHUYecKux kosiebanuii. Juddepenim-
ANBHOE ypaBHCHHE TapMOHHYECKHUX
KoneGaHuit M ero peureHue. [Ipy>KHUHHBIN,
MaTeMAaTHYCCKUI 1 (PU3MUCCKIIA MasSTHHKH.
DNEKTPUYCCKUN KOJICOATEIEHBIA KOHTYP.
DHeprus  TapMOHHMYECKHX  KoJieOaHUWH.
CrnoxxeHne TapMOHMYECKUX  KoyieOaHWi
OIHOTO HANpaBJIEHUS W  OJUHAKOBOU
4acToThl. bueHus. YpaBHeHue OWeHUU U
€ro aHaJIN3.
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19.

3aryxamue |
KoJIeOaHus

BBIHYKICHHBIC

3aryxaromue koiebanus. Juddepeniu-
albHOE YypaBHEHHE 3aTyXalollux Kojeba-
HUA w® ero pemenue. Koaddumuent
3aTyXaHus u JOrapupMIUYCCKUHA
JEKpEeMEHT. ATEepHOANYECKUI Iporecc.
Hduddepennnanbaoe YypaBHEHHE
BBIHYXJICHHBIX KOJICOAHUH U €r0 peleHue.
AMumatyma W ¢asa  BBIHY)KICHHBIX
KoJieOaHMIA. Crydait pe3oHaHca.
Pe3onancHeie KpUBBIE. Pe3onancHas
YacToTa.
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20.

Yupyrue BOJIHBI u
XapaKTePUCTHKHI

nux

BousHoBbIE
obOpa3zoBaHUS

MPOIECCHI. Mexanusm
MEXaHHYEeCKHX BOJIH B
yIpyrou cpene. IIpononbHbIe u
nomnepeunsie  BoJHBI  CuHycoupaiabHast
(rapmoHUUecKast) BOJIHA. YpaBueHue
Oeryrieii BOJHBL. JIJTHHA BOJHBI H BOJIHOBOE
yucno. BonnoBas mnoBepxHocTb. Ilnockast
BonmHa. a3oBas CKOPOCTh U JUCHEPCHS
BOJMH. OHeprus BoaHbl. OngHOMEpHOE
BOJTHOBOE YpaBHEHHE.
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21.

WuTepdepenims ynpyrux BOIH.
ONeKTPOMarHUTHBIC BOJTHEI.

[puHnun CYNEepIO3ULIHH BOJIH.
KorepeHTHOCTD. Hurepdepenmus
rapMoHHYecKuX BoJH. Cros4asg BOIHA.
YpaBHeHUE CTOAYEH BOJIHBI U €r0 aHAJIN3.
YpaBHeHUE 3JIEKTPOMArHUTHOM  BOJIHBI.
OcCHOBHBIE CBOICTBa 3JE€KTPOMArHUTHBIX
BOJIH. MonoxpomaTuueckas BOJIHA.
OHeprus 3MeKTPOMAarHUTHBIX BOJIH. IloTok
sHepruu. Bekrop YMmosa-IloiiHTuHra.

VK-1

Pazgen 5. Ontuka.

KBaHTOBast npupoa n3nydeHus

22.

Wnrepdepenuns ceera

MOHOXpOMAaTHYHOCT M KOTE€PEHTHOCTH
CBETOBBIX BOJNH. Bpems u  miuHa
KorepeHTHOCTH. UHTepdepeHIrs cBeTa.
Pacuer uHTEphEPCHIMOHHONW KApTHUHBI OT

VK-1




JBYX KOT'€PEHTHBIX HCTOYHUKOB.
Onrrnueckas pPa3HOCTH XO0Ja.
WutepdepeHst B  TOHKHX  IICHKAaX.
[IpakTryeckre TpPUMEHEHUS HHTEepQEepeH-
un. MaTepdepomerpsl.

23.

Judpaknus ceeta

Hdudpaknus ceera. [lpuammn Iioiirenca-
Openens. Meton 30H Openens.
Judpakouss  Openens Ha  KpyIJioM
OTBEPCTUUM U JIUCKE. Hdudpakuns
@®paynropepa Ha OIHOM mieaM W Ha
IUGPaKIIMOHHON perieTke. Pemrerka Kkak
CIeKTpaJIbHBIN  mpubop.  Paspemaromias
CIOCOOHOCTh  ONTHYECKUX  MPHOOPOB.
Hudpaxius Ha MPOCTPAHCTBEHHOM
pemetke. Popmymna  Bymeda-bperros.
ITonsitue 0 peHTreHorpaguIecKkoM
aHause.

VK-1

24.

BsaumoneiicrBue CBETa
BEIICCTBOM

Hucnepcust cBera. O6siacTH HOPMAIILHON U
aHOMaNbHOW mucnepcuu. EcTecTBeHHBIN U
nonspu3zoBaHHbI  cBeT.  Ilomapusanus
CBeTa IpHU OTpaxkeHuH. 3akoH bproctepa.
JBoiiHoe nyuenpenomieHue. OIHOOCHBIE
KpucTamisl. [lomspu3annoHHbIe TPU3MBI U
nosisipou il 3akoH Maimoca. Onrudeckast
aKTHBHOCTb. VICKyCCTBEHHasi ONTHYECKas
AHHU30TPOIHS

VK-1

25.

TeruoBoe u3iyuyeHue

TennoBoe HU3JyuyeHue u ero
XapaKTepUCTUKU. AOCOTIOTHO dYepHOoe
teno. 3akoHsl Kupxropa wm Credana-
Bonmbumana. Pacmpenenenue sHeprum B
CHEKTpEe aOCOJIOTHO YEPHOTO Tena. 3aKOH
cMmeniennss Buna. KBantoBas rwumore3a u
thopmyna [Tnanka. OnTuueckas
MTUPOMETPHSL.

VK-1

26.

KopnyckymnspHo-BOIHOBOM

Ayajn3m OJICKTPOMAarauTHOTO

N3JIYy4YCHUA

OHeprusi, Macca H UMIYJIbC (OTOHA.
Buemnnii  Gotodpdekt m ero 3aKoHBI
VpaBHeHue DOWHIITEHHA ISl BHEITHETO
dboTorpdexra. OMbITHI Jlebenena.
JlaBnenwne cBera. Dddexr Komnrona.

VYK-1

Pazmen 6. DneMeHThI KBAaHTOBOW (DU3UKH aTOMOB, MOJIKYJI, TBEPABIX TEJ

27.

DJIeMEHTBI KBAaHTOBOM MEXaHUKH

T'unoresa w  dopmyna  ne-bpoiins.
OnbITHOE 00OCHOBAaHHE KOPITYCKYJSIPHO-
BOJIHOBOTO JyajW3Ma CBOWCTB BEIIECTBA.
Hdudpakiust snekrpoHoB. CoOTHOLIEHUE
HEeOoNpeJeNIeHHOCTeH, KaK  IpOsIBICHHE
KOPITYCKYJISPHO-BOJIHOBOTO JTyain3Ma
CBOMCTB Marepun. BoyHOBast pyHKLMS U ee
crathucTHdeckuii cmbici. CrannoHapHBIE
cocrosiHus. YpasHeHnue llpenunrepa ans
CTallMOHApHBIX cocTossHui. CBoOOmHAS
JaCTHIIA.

VK-1

28.

[Ipumeps  pemeHHs — ypaBHEHHUS

[Ipenunrepa

YacTuua B OJHOMEPHOW MPSIMOYTOJbHOM
«mnoTeHUManbHOH  siMe».  KBantoBanue
SHEPTHH W WMITyJbCa YaCTHIBL. BrmsHue
(OopMBI  «TIIOTEHIWAIBFHOW  SIMBI»  Ha
KBaHTOBAaHUE SHEPTUM YACTHULIbI: TUHEHHBII
rapMOHUYECKUN OCLIMJLIISATOD, aToM
Bojopoaa. [naBHOe, opOuUTanbHOE W
MarHuTHoe KBaHTOBoe yucia. OnbIT
IMtepna u TIepraxa. CHoMH 2NEKTPOHA.
CrnrHOBOE KBaHTOBOE 4yHUCIO. DEepMHOHBI U
0030HBI.

VK-1

29.

Pacnipesienenne  31€KTPOHOB

110

TlpuHiun [Taynn. Pacnipenenenue

YK-1




YPOBHSIM 3Hepruu B aToMe. CHeKTpsI
aTOMOB U MoJiekyJ1. JIazep

SJIEKTPOHOB B aTOME II0 COCTOSHFISIM.
[TonsitTne 00 »HHEPreTHYECKUX YPOBHSIX
MosieKyd. CIeKTpBl aTOMOB M MOJEKYIL.
ITornouienue, CIOHTaHHOE U BBIHYXICHHOE
nznydeHust. [Ipunuun nercTBus nasepa.

30.

DeMEHTBI KBAHTOBOI CTAaTUCTHKHU

®a3zoBo€ MPOCTPAHCTBO. JEMEHTapHas
sueiika. [loHsiTHE O  BBIPOXKICHHOCTH
KBaHTOBOMEXAaHUYECKOM CHUCTEMBL.
ITonsitue o kBaHTOBOW cTarucTuke bo3ze-
Oiinmreiina. @oHOHBL. (DOHOHHBIA Ta3.
TemnoemMKoCTh KPUCTAJLNTUYECKOMN
pemIeTKM MpU  HHU3KAX H  BBICOKHUX
TeMIiepaTypax.

CBepXIpOBOIMMOCTb. MarHuTHbIE
CBOWCTBAa CBEpXIpoBOAHMKA. KBaHTOBO-
MeXaHIMYeCKOe OOBSCHEHNE CBEPXIIPOB-TH.
OnexTpoHHBI @DepMmMu-ra3 B MeTalllax.
IlonsiTue 0  KBAaHTOBOW  CTaTUCTHUKE
®epmu-/lupaxa. Pacnpenenenue
9JIEKTPOHOB MPOBOAMMOCTH B MeETajlie Mo
SHEprusM  Tpu  aOCONIOTHOM  HyJIe
TeMmreparypsl. YpoBeHb U sHeprusa dOepmu.

VK-1

31.

DeMEHTHI 30HHOM

KPHCTAIJIOB

TEOpHHU

DHepreTHyecKkue 30HBI B  KPHUCTAIIAX.
Pacnipenenenue AJIEKTPOHOB o
JHEPTreTUYEeCKUM 30HaM. BayieHTHas 30Ha U
30Ha MIPOBOJIUMOCTH. Mertamnsl,
JIMDIICKTPUKH u MTOJTYTIPOBOTHUKH.
CoOcTBeHHas MIPOBOIUMOCTH
MTOJTYTIPOBOTHUKOB. [TOHSITHE O «IBIPKax».

VK-1

32.

IIpumecHsrii [IOJIyIPOBOJHHUK.
KoHnrakTHbIE sIBIEHUS.

[IprmecHas MPOBOJMMOCTD HOTYIPOBOIHH-
KOB. ONEeKTPOHHBIN u JBIPOYHBIN
HNOIYIPOBOAHUKU. KOHTaKT 3JI€KTPOHHOrO
U JBIPOYHOrO MOJYNPOBOJHHUKOB, p-N-
nepexosn u ero BOJIbT-aMII€pHast
XapaKTepUCTHKA.

VK-1

Paznen 7. DnemenThl PU3UKH

ATOMHOT'O pa U 9JICMCHTAPHBIX YaCTUILL

33.

OneMeHTH (PU3MKN aTOMHOTO sfpa.
PangnoakTHBHOCTS.

3apsin, pasMep M Macca aTOMHOTO Spa.
MaccoBoe YHCIO U 3apsJOBOE  YHMCIIO.
CocraB sapa. Hyxmonsl. B3anmoneiicTsue
HYKJIIOHOB M IIOHATHE O CBOHCTBaX W
npupone sAepHbIX cuwil. JlehekT Maccel u
SHEPIHUs CBS3H spa.

PagnoakTuBHOCTh. 3aKOH paJHOAKTHB-
HOTO pacrnajga. 3aKOHOMEpPHOCTH U
IPOUCXOXKJEHNE anbda-, OeTa- U raMma-
U3JIy4CHHsI aTOMHBIX S,IEp.

VK-1

34.

Snepuble  peakuuu.
SHEpPreTuka. JIEeMEHTHI
SJIEMEHTAPHBIX YaCTHII.

Snepnas
¢busnKH

SlnepHble peakuyM M 3aKOHBI COXPaHCHHSI.
Peakims nenenus sinpa. Llemnas peakius
nenenus. [lonarue o aaepHON >HEpreTUke.
Snepusiit peaxtop. TepMosiiepHas peakius
CHHTE3a AaTOMHBIX  siaep. IIpobGiemsr
YNPaBISIEMOTO  TEPMOSACPHOTO CHHTE3a.
OnemeHTapHbIe YacTuIel. Kiaccuduxarus
u B3aUMHAas IPEeBPaAIacMOCTh
3JIeMeHTapHbIX Jactuil. KBapku.

YK-1




2.2 YyeOHO-MeTOAMYECKASA KAPTA y4eOHOM TUCHUIINHBI

Bropoii cemecTp
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Monyns 1
Nel Kunemaruka
Tema 1. DneMeHTBH KHHEMATUKU
MIOCTYTIATEIFHOTO 1
1 |mocTymaTenbHOrO U BpaIaTeIbHOTO 2 2 3
N BpAIaTENbHOTO
JIBIDKEHHS MaTePHAIBHOH TOUKU
JIBIKEHHS
Tewma 2. lunamuka noctynarensHoro |2 |Ne2 Jlunamuka 2 [Nel Usyuenue 3JIP 4
JBIDKEHHA. 3aKOH COXPaHEHHs MOCTYTNATEeILHOTO 3aKOHOB
2 |umnyibca JIBYKCHUS. MOCTYIATEIBHOIO 2 4
JIBIDKCHUS HA MAIlIMHE
AtByna
Tema 3. PaGora wu oHeprus mnpu|2 |Ne3 Paboraun 2
3 |mocTymaTeabHOM — JIBIKEHHH. 3aKOH SHEPTUsl. 3
COXPAHEHHsI JHEPTUH B MEXaHUKE
Tema 4. Jlunamuka BpamarensHoro|2 |Ned Jlunamuka 2 [Ne2 Usyuenue 2 3JIP 4
4 |MBIKCHW TBEPIOTO TeNa BpaIaTEIbHOIO KOHCEpPBAaTUBHON 4 KP 7
JIBIDKEHHS MEXaHN4YEeCKOH
CHCTEMBI
Tema 5. OcHOBbl MoueKyIspHO-|2 |Ne5 Momnekynspro- |2
5 |KHHETHYECKOM TEOPHMHU HAECATbHBIX KHHCTHYCCKas TCOPUS 3
ra30B BellecTBa. I'a3oBbIe
3aKOHBL..
Tema 6. DaeMeHTBI KIacCHUeCKoii|2 |Ne6 DiemeHTHI 2 |Ne3 Uzyuenue 3akoHa |2 3JIP 4
CTaTUCTHUKU. SIBIEeHUS ITepeHoca. KJIACCHYECKOH JAMHAMUKH
6 CTaTUCTUKU. SIBIeHUS BpalaTeILHOTO 4
nepeHoca. JIBIDKEHMS Ha
npubope ObepbOeka
Tema 7. IlepBoe Hauano 2 |Ne7 Ilepoe Hawano |2
7 TepMO,HI/IHaMI/IKI/I TEPMOJUHAMUKU. 3
TennoemkocTb
Tema 8. Kpyroeie mpomecchl.|2 |Ne8 Kpyrosbie 2 |Ne4 Omnpenenenue 2 3JIP 4
g [BTOpoe HadYamo TepMOIMHAMUKH. npoueccsl. Bropoe OTHOLLUECHHUS TEIIOEM- 4 KP 7
TIOHSITHE SHTPOIHH Hay4ajo xoctu Cp x Cv KV | 30
TEPMOANHAMUKHU.
Monyins 2
9 Tema 9. Peanpusie ra3pl. @azoBeie|2 |Ne9 Peasnbhble rassl |2 3
IIEPEXOBI.
Tema 10. D3nekrpocrarnyeckoe|2 |NelO 3akon Kynoma. |2 |NeS Omnpenenenue|2 3JIP 4
10JIE B BaKyyMe HOTCHHI/Iaﬂ. Pa60Ta EMKOCTHU KOHJICHCa-
10 TI0 TIePEMEILCHUI0 ToOpa C  TIOMOIIBIO 4
3apsja B IoJe. JIEKTPOCTATUIECKOTO
IMpumenenne Teope- BOJIETMETpA.
™Mbl ["aycca.
Tema 11. Dnekrpuueckoe moine B|2 |Nell. Dmextpocraru-|2
11 BelleCTBE YECKOC T10J1€ B 3
JI3NIEKTPHUKAX
Tema 12. TIpoBogHMKH B|2 |Nel2. Omextpoem- (2 |Ne6 Msmepenme D/1C|2 3JIP 4
BIEKTPHIECKOM oJte. kocTb. Konzencaro- METOI0M KP 7
12 DIEKTPOEMKOCTS. Dueprusi|  |PP! DHeprus most. KOMIICHCAIIIH 4
3JIEKTPOCTATUYECKOTO IOJIS.
Tema 13. 3axkonsl Oma u JDxoymsa-|2 |[Ne 13 Ocnosuble 2
13 _]-[eHHa B ﬂnq)q)epeHHHaanoﬁ u 3aKOHBI ITOCTOAHHOI'O 3
WHTETrpajb-HON dopmax.| |Toxa
OneKTpU4ecKUil TOK B rase.
14 Tema 14. MarautHoe moje B|2 |Ne 14 3akonsl b-C- |2 |Ne7 IIposepka 3akoHa|2 4 3JIP | 4
BakyyMme. 3akonbl b-C-JI u Amnepa.| |JI u Amnepa. Cuna b-C-JL.
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Cuna JlopeHma. 3akoH TIOJHOTO
TOKAa JUII MAaArHMTHOIO IIOJI1 B

Jlopenmnia. 3akoH
IIOJIHOTO TOKA ISt

BaKyyMe. MAarHUTHOTO MOJISI.
Tema 15. MarautHeld  1OTOK.|[2 |Nel5 Dnekrpomarnu- |2
15 DnekTpoMarHuTHas UHIYKIHS. THas UHAYKIHA. 3
DHeprusi MarHUTHOTO TIOJISL. OHEprHs MarHUTHOTO
T10JIA.
Tema 16. MarautHoe mone B|2 |Nel6 3akon mosmHoro |2 [Ne8 Ompenenenue 2 3JIP 4
16 BemiecTBe. 3aKOH ITOJHOTO TOKA IS TOKa 11 MAarHUTHOI'O Touku Kropu 4
MarHUTHOTO TIOJISI B BEILIECTBE. I10JIs1 B BEIICCTBE. (I)eppOMaFHCTI/IKa.
Tema 17. ®eppomaraerusm. OcHoBbI|2 |Nel7 OcHoBbI 2 KP 7
17 [Teopuu Maxkcgeiia UTs Teopun MakcBemia 4 IIKY | 30
37I€KTPOMATrHUTHOTO TIOJIS AL SJICKTPOMArHHT-
HOT'O ITI0JIsA
18- A | 40
20 36
HTtoro 3a 2-ii cemecTp 34 34 16| 96 100
Tpernii cemecTp
o 8 =
o) o T g
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Monyns 1
Tema 18. Ilapmonuyeckue|2 Ne9 H3zyuenue 2 3JIP | 2,5
1 KOJIeOaHUs U UX CIIOXKCHUE 3aKOHOB KOJIEOaHust 1
¢busnyeckoro
MasiTHHUKa
Tema 19. 3aryxarommue nl2 |Nel8. Tapmonu-|2 |NelO Hsyuenme 2 3]IP | 2,5
BBIHY’)KJICHHBIE KOJIeOaHUs geckue  Koneba-|  |3aTyXaroIMX
2 HUI U HUX CIOXKE- DJICKTPOMArHuTHBIX 1
uue. 3aryxaomme| —|KoaeOaHUH
U BbIHYXICHHBIC
KoJieOaHus
Tema 20. Ynpyrue BOJHBI M UX|2 Nell Ompenenenue |2 3JIP | 2,5
3 |XapaKkTepUCTUKU JUIMHBI BOJTHBI C 1
TOMOIIBIO CTOSTUCH
BOJIHBI.
Tema 21. Unrtepdepeniust ynpyrux|2 [Nel9. Yopyrue 2 |Nel2 Onpenenenme |2 37IP | 2,5
BOJIH. BOJIHBI U UX UHAYKTUBHOCTH U
4 IIeKTPOMATHUTHBIC BOJIHDL. XapaKTEePUCTHKH. €MKOCTH METOJIOM 2
Wurepdepenims amriepmerpa —
YIPYTUX BOJIH. BOJIBTMETpA
Tema 22. MaTepdepeHIys cBeta 2 Nel3 Dkcnepumenta- |2 3]IP | 2,5
5 JIbHOE H3y4YCHHE 1
nporecca OUCHUIA.
Tema 23. ludpakuus ceera 2 |Ne20 Bonmnoseie |2 |Nel4 Ompenenenme |2 3]IP | 2,5
CBOICTBA CBETA. paanyca KpUBU3HBI
6 JIMH3BI C TIOMOILBIO 2
konen HproToHa.
7 Tema 24. B3aumoeiictBue csera c|2 Nel5 Mudpakius 2 1 3]IP | 2,5
BEIIECTBOM CBETa Ha PEIICTKE
Tema 25. TennmoBoe u3my4yeHne 2 |Ne21  Temnosoe|2 |Nel6 IlpoBepxa 2 3JIP | 2,5
8 H3JIy4YCHHUE. 3akoHa Maitoca 2 KP 10
IIKY | 30

11



Mopayns 2

Tema 26. Kopnyckymnspro-|2 Nel7 Usyuenme 3ako-|2 3]IP | 2,5
9 |BONHOBOM Ayanu3M 3JEeKTpoMar- Ha Creana- 1
HUTHOTO H3JIyYCHUS bonbumana
Tema 27. DneMeHTbl KBAHTOBOU 2 |Ne22 ®dorordpderr|2 |Nel8 Uzyuenue 2 3JIP | 2,5
10 |Mexanuku OIeMEHTbl  KBaH- BHELIHETO 2
TOBOM MEXaHUKH. ¢dororddekra
1 Tema 28. Ilpumepsl perenus|2 Ne20 Uzyuenne 2 1 3]IP | 25
ypaBHeHus lpenunrepa CIICKTpa BOIOPOAA.
Tema 29. Pacipenenenue 3mekTpoHoB|2 (Ne23 Tlpumeper |2 |Nel2 HccnemoBanue |2 3JIP | 2,5
12 Mo ypOBHSIM DJHEPrMM B AaromMe. |PCUICHHS ypaBHE- XapaKTCPUCTHK 2
CIieKTpHI aTOMOB 1 MoJiekyiL. Jlazep nus Llpenunrepa. J1a3ePHOTO U3JIYYCHHS
Tema 30. DneMeHTBI KBaHTOBOWi|2 Ne21  Omnpenenenwue |2 3P | 2,5
13 |CTaTHCTHKH WMpHHBL 1
3aNpEeIeHHON  30HBI
HOJIYIIPOBOIHUKA
Tema 31. DnemenTsI 30HHOU Teopuu|2 |Ne24 Dnementbr |2 |Ne22 Ompenenenne |2 3JIP | 2,5
KpHUCTalJIOB KBAaHTOBOW IIHUPHUHBI 3alIpEIICH-
14 CTaTUCTUKH HOM 30HBI IOJIYIIPO- 2
BOJIHHKA IO CIIEKTPY
(hOoTONIPOBOMMOCTH.
15 Tema 32. IlpumecHslii momympo-|2 Ne23 Custne BAX |2 ] 3]IP | 2
BoAHUK. KOHTaKTHBIE SIBJICHUSI. HOJIYITPOBOIHHKA.
Tema 33. Omnementst ¢usuku|2 |[Ne25 2 |Ne24 HUsmepenue 2 3]IP | 2
aTOMHOTO si[pa. PagnoakTHBHOCTS. PannoakTuBHOCTD. 00BEeMHOM KP 10
16 Snepusie AKTUBHOCTHU LI€3U 2
peaxuuu. 137 u xanus 40 B
po0ax MOYBBI
Tema 34. Snepusle peaxkuuu. Snepnas|2 Ne25 lozumerpust |2 3JIP 1
17 |3Hepreruka. OneMeHThI ¢bm3ukn 1 I[IKY | 30
JIEMEHTAPHbIX YACTHIL.
18- ITA 40
21 36
HToro 3a 3-ii cemecTp 34 16 34| 60 100
HTtoro 68 50 50| 156

[TpunsATHIE 0003HAYEHUS:
Texywuti KOHMpOIL —

KP — xonTposnbpHas paboTa;
3JIP — 3amura 1a60paToOpHBIX padoT;
[TKY — nmpomexyTOYHBbI KOHTPOJIb YCIIEBAEMOCTH.
ITA - TIpomesxyTouyHas aTTecTanusl.

HtoroBasi oleHKa ONpeensercs Kak cymMma TEKYLIEro KOHTPOJS M IMPOMEXYTOUHOU
aTTeCTalluy U COOTBETCTBYET Oaliam:

DK3aMeH

OreHka

OTan4HO

Xoporo

YIIOBHCTBOPI/ITCHBHO

HeynosneTBopurensHo

Bamer

87-100

65-86

51-64

0-50
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3 OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

IIpy u3ydyeHUM IUCLMIUIMHBI HCHOJIb3YETCS MOIYJIbHO-PEUTHHIOBas CUCTEMA OLEHKU
3HaHUM cTyzneHToB. [IpumeHeHne ¢GopM M METOJOB MNPOBEACHMS 3aHATUH INPU H3YyYEHUU
pa3IMYHBIX TEM Kypca IMpeCTaBICHO B TaOIHIIE.

Ne ®opMa npoBeIeHUs Bua ay1iMTOpHBIX 3aHATHIA
n/n 3aHATHA Jleknuu IMpakTuyeckue JlaGopaTopHbie Bcero yacos
3aHATHSA 3aHATHSA
1 TpanunoHHbIE Temor 1, 2, 3,5, 7, | Temnr 1, 2, 3,4, 5, | Temnr 1, 2, 3, 4, 5, 124
10, 12, 13, 18, 20, | 6, 7, 8, 9, 10, 11, | 6, 7, 8, 9, 10, 11,
22, 23, 25, 29, 30, | 14, 15, 16, 17, 18, | 12, 13, 14, 15, 16,
31. 19, 20, 21, 22, 23, | 17, 18, 19, 20, 21,
24, 25. 22,23.
2 MyneTumeana Temni 4, 6, 8,9, 11, 26
14, 15, 16, 17, 19,
21,24, 34.
3 [pob6nemusie / Tewmsr 26, 27, 28. Temsl 24, 25. 10
poOIIEMHO-
OpUEHTHPOBAHHEIC
4 C UCIoabp30BaHUEM Tewmnr 32, 33 4
39BM
5 PacuerHsie Temer 12, 13. 4
UTOTrO 68 50 50 168

4 OHEHOYHBIE CPEJCTBA

HCHOHBByeMBIG OICHOYHLIC CPEACTBA IO y‘I66H0ﬁ JAUCHUIITIMHE MMPCACTABJICHLI B Ta6J'II/II_[e
U XpaHATcs Ha Kadenpe.

Ne Bun oneHOYHBIX cpeACcTB Konu4yectBo
n/n KOMILIEKTOB
1 3amaaus 1711 KOHTPOJIBHBIX padoT. 6
2 Bomnpocks k 3x3amMeHam 2
3 DK3aMeHaIMOHHBIC OUIICTHI 2

13




5 METOJIUKA U KPUTEPAU OIIEHKA KOMITIETEHIIUI CTYJIEHTOB

5.1 YpoBHuU c(hopMHUPOBAHHOCTH KOMIIETEHIIMI

Ne
n/n

YpoBHH chOpMUPOBAHHOCTH
KOMIIeTEeHIIHH

Conep:xaTe/ibHOe ONMCAHUE
YPOBHS

PesynbTarel 00ydeHus

Komnemenyus YK-1.

Cnocoben ocywecmesisinib  NOUCK, Kpumuuecmtﬁ anaiuz u cuHmes

uHopMayuu, NPUMEHIMb CUCTEMHBLI N00X00 OJis1 peuleHUsl ROCMABIEeHHbIX 3a0at.

Koo u Haumenosanue

UHOUKamopa

00CIMUIICEHUA

KomnemeHyuu

VK-1.3. Buwisensem

ecmecmeeHHOHAYUHYIO CYUHOCMb NPOOIeM, OSHUKAIOWUX 8 X00e NPOhecCUOHanbHOl 0esimeabHOCU U
VIOwull (huzuKo-mamemamuieckuti annapam

npuejexkaem 0515 ux PeULEeHUA COOmeencnie

1 YK-1.3. IToporoBslii ypOBEHB 3HaHWE OCHOBBHI MAaTEMAaTHKH, | BeImogHeHne 3amaHuii Ha
(PM3UKY U IPOTPAMMUPOBAHUS. | TPAKTHYCCKUX 3aHITHAX.

2 YK-1.3. IIponBUHYTHIH YPOBEHb YMeHnne pemath craHgaptHeie | CaMOCTOSITETbHOE
npoecCHOHABHBIC 3a/laud  C | pEIICHUC (u3nyecKkux

MNPpUMCHCHUCM CCTCCTBCHHOHA-

3aa4 Ha MMPAKTHYCCKUX

VUHBIX ©  OOIICHH)KCHEPHBIX | 3aHATHSX. 3ammra
3HAHUH, METOJIOB  MAaTeMaTHu- | JJaAOOPAaTOPHBIX pabor.
YECKOTO MOJICITHPOBAHMSL.

3 YK-1.3. Boicokuii ypoBeHb Brnanenue HaBbikaMHu TeopeTH- | PelieHue  3KcClepUMEH-
YECKOI'0 U SKCIEPUMEHTAIBHOTO | TAIBHBIX 3a1au Ha

HCCIEAOBaHMS OOBEKTOB TIPO-
(hecCHOHANBHON NIEATENEHOCTH.

J1a00OpaTOPHBIX 3aHATHSX,

OILICHKA pE3yJIbTATOB.

5.2 MeTtoauka oleHKH 3HAHUI, YMEHU M HABBIKOB CTY/I€HTOB

PesynbTarel 00ydeHus | O1ieHOYHBIE CPEJICTBA

Kommerenmmst YK-1. CriocoOHOCTh TIPUMEHSTh €CTECTBEHHOHAYYHBIC W OOICHH)KCHEPHBIC 3HAHUA,
METOJBI MaTEeMaTHYECKOTO aHajn3a ¥ MOJEIMPOBaHUS, TEOPETUYECKOIO0 W IKCIEPHUMEHTAITLHOTO
WCCJICJIOBAHNHN B TPO(PECCHOHATLHOM eI TETLHOCTH.

Brinonnenue SaﬂaHHﬁ Ha MMPAKTUYICCKUX VcTHBIN OIIPOC, KOHTPOJIb PE3YJIbTATOB

3aHATUAX.

BEINoNHeH e 1a60paTOPHEIX paboT TpeboBaHUs K OTUETY IO TAOOPATOPHBIM padoTaM

CaMocTosTeIbHOE PCHICHUC (1)PI3PI‘ICCKI/IX 3aga4 VcTHBIN OIIpoOC, KOHTPOJIbHAA pa60Ta
Ha INPaKTUYCCKUX 3aHATUAX.

3alyTa 1a60PATOPHBIX paboT. TpeboBanus K OTUETY 1O JJAOOPATOPHEIM paboTam

Pemenne  skcnepuMmeHTanmbHBIX  3afad  Ha | OOCyXIeHUE MOTyYEeHHBIX Pe3yIbTaTOB.

71ab0paTOPHBIX 3aHATHSX.

5.3 Kputepumn ouenku KP

Kaxxnprii mpaBuIbHBIA OTBET Ha TEOPETUUYECKHH Bompoc oreHuBaercs B 0,5 Oamwios.
Kaxxnas 3amaua oreHUBaeTCs OT HyJs 10 2 6a/UI0B B 3aBUCHMOCTH OT KaueCTBa €€ BBIMIOJTHCHHUS.
HToroBas olieHKa MOTy4YaeTcsl HPOCTHIM CYMMHPOBAHUEM C OKPYIJIEHHEM [0 1IeJIOT0 YKcia oT 7
10 10 6aiioB B MOJB3y CTYyIEHTA.

5.4 Kpurepumn oueHKH J1a00paTOPHbIX padoT

Kaxxnas BeIIOTHEHHAs! M 3alllUIICHHAs JTabopaTopHas padoTa OIEHUBAIOTCS B JHMAMAa30HE
ot 2,5 o 4 6amnos. [1pu aTom 1 6ann HauKcnsgeTcs 3a BBIMOJHEHUE paOboThl U 1,5 wm 3 Oaa 3a
oopMIICHHE OTYeTa W 3aIIUTy padOThl B 3aBHUCHMOCTH OT KadecTBa O(OPMIICHUS U YPOBHS
3HaHWH CTyJIeHTa MO0 TeMaTuke paboThl. Ecim mo okoHuaHuro momyns jabopatopHas pabora
BBHITIOJTHEHA, HO HE 3allMIIeHa, TO Oajulbl MO HEeWl He HAYMCISIFOTCS W OHA TOMAJacT B Pa3psil
3aJI0JIKEHHOCTH.
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5.5 Kpurepuu OneHKH 3K3aMeHa

DK3aMeH TPOBOJMTCS B JBa dTama. [lepBbIii 3Tam BKIIOYaeT B ce0s OTBET Ha TECT,
cozepxanii 18 BOMpocoB Mo TeOpuH, MPEACTABIAIOMUX co00i ciydaiiHylo BBHIOOpKY u3 247
BOIPOCOB, U OJIHY 3a/1a4y.

Kaxiplif paBUIIbHBIA OTBET Ha BOMpPOC OlleHHBaeTcs B 1 Oamr. 3amaya oLeHUBAaeTcs OT
HYJIS 10 2 6aJioB B 3aBUCUMOCTHU OT KaueCTBa €€ BBIITOJIHEHHUS.

Bropoit sTam 3akmroyaercs B KpaTkoil Oecele CO CTYIEHTOM IO OCHOBOIOJATAIOIIUM
BOIIPOCaM Kypca, o0beAMHEHHBIX B 4 Oioka. DTOoT 3Tam oneHuBaercs oT 0 g0 5 GamioB mo
KaX/10My OJIOKY B COOTBETCTBHH CO CJIEIYIOUIMMH TPEOOBAHUSMHU.

¢ 5 0aq0B — CTYJEHT TIyOOKO NMOHWUMAEeT MPONICHHBIM MaTepuaj, OTBEYaeT YETKO M
BCECTOPOHHE, YMEET OLEHUBaTh (aKThl, HCIOIb3YET HAYYHYIO TEPMHHOJIOTHIO,
CaMOCTOSITENIFHO PACCYXKIAeT, OTJIMUYAETCS CIIOCOOHOCTbIO OOOCHOBATh BBIBOJBI H
pa3bACHATHL HMX B JIOTMYECKOM IOCIENOBATEbHOCTH, JAaeT DPa3BEPHYTHIM OTBET Ha
MOCTABIICHHBINM BOIIPOC M YETKO OTBEYACT HA JIOMOJHUTEIBHBIE BOIIPOCHI.

¢ 4 0aya — CTYACHT TJIyOOKO TIOHMMAaeT MPOWJICHHBIH Marepuaj, OTBEYaeT YEeTKO M
BCECTOPOHHE, yMEET OIICHMBAaTh (DAKThI, CAMOCTOSITEILHO pacCyXkJaeT, OTIMYaAeTCs
CHOCOOHOCTBIO  O0OOCHOBaTh  BBIBOJBI U Pa3bsCHATH WX B JIOTHYECKOM
MOCIIEZI0BATEIbHOCTH, HO [OIYCKaeT OTAeNIbHble HETOYHOCTH, B TOM UHCJIE U Ha
JIOTIOTHATETTbHBIC BOIPOCHI.

¢ 3 0asuia — CTYJICHT MOHMMAET MPOUJEHHBIA MaTepHal, HO HE MOXKET TEOPETUYECKHU
000CHOBATh HEKOTOPBIE BHIBOJIBI, TOMTYCKAET OMMOKH OOIIET0 XapakTepa.

¢ 2 Gajuia — CTYACHT OTBEYaeT B OCHOBHOM NPABHWIILHO Ha TOCTaBICHHBIA BOMPOC, HO
YyBCTBYETCSl MEXAaHHYECKOE 3ayuyMBaHME MaTepuaia, OTCYTCTBYET JIOTMYECKas
MOCJIE0BATEIHHOCTh IPU U3JI0KEHUU OTBETA, HE MOXKET OTBETHTHh HA JOMOJHUTEIbHBIE
BOIIPOCBHI.

¢ 1 6aau — B OTBETE CTYyJIEHTAa UMEIOTCS CYIIECTBEHHbIE HEIOCTATKH, MaTephall OXBauyeH
«TIOJIOBUHYATO», B PACCYXACHUSX JOMYCKAIOTCS OUINOKHU

¢ 0 6ana0B — CTYACHT UMeeT o011iee MPeCTaBICHHE O BOIIPOCE, OTBET CTYJCHTA MTPABUIICH
JUIIb YacTHYHO, TMpPHU pPa3bsICHEHWH MaTepHuala JONMYyCKAalTCs CEephbe3HbIE OIINMOKH,
OTCYTCTBYET TEXHUYECKAsi TEPMUHOJIOTHS, HE MOXKET HCIPABUTh OIMMUOKUA C TIOMOIIBIO
HABOJSIIUX BOIIPOCOB;

HToroBasi omeHKa MOITy4YaeTcss MPOCTHIM CYMMHPOBAaHUEM OajIOB 3a OTBETHI HAa TECT U
OTBETHI 32 Oecey 10 BCeM paszesaM Kypca.

6 METOIMYECKHE PEKOMEHJAIIMA 11O OPTAHM3AIIMM U
BBIIIOJIHEHUIO CAMOCTOSATEJIBHOU PABOTBI CTYAEHTOB I10 YYHEBHOU
JAUCHUITJINHE

CamocrosarenbHas pabota crynentoB (CPC) HampaBieHa Ha 3aKpeIUIeHHE W YriayOlieHHe
OCBOCHHS yUeOHOTO MaTepHalia, pa3BUTHE MpakTHYeckux yMeHuii. CPC BKIIIOUaeT ciemyronme
BUJIBI CAMOCTOSITEIIBHON pabOTHI CTY/IEHTOB:

- IOATOTOBKA K ayAUTOPHBIM 3aHATHUSM;

- IOATOTOBKA OTYETA IO IPAKTHUKE;

- OTBETBI HAa KOHTPOJIBHBIE BOIIPOCHI,

- peleHue 3aja4d ¥ yIpakKHEeHUH 1o oopasiy;

- IOATOTOBKA K KOJZIOKBUYMY, 3a4€Ty, DK3aMEHY.

[lepeyeHb KOHTPOJIBHBIX BOMPOCOB W 3aJaHUM JJIsI CAMOCTOSITENIbHONW paboThl CTYIACHTOB
IPUBEJIEH B IPUJIOKEHNHU U XpaHUTCS Ha Kadenpe.

g CPC pekoMeHyeTcs NCI0JIb30BaTh UCTOYHUKY, IPUBECHHBIE B 1. 7.

KonTpoas camocTosiTeIbHOM padoThI CTYIEeHTOB

Kontpons  camocroaTenbHOi ~ paOoThl  sBIsIETCS  MOTHBHpYIOIUM  (hakTopom
00pa30BaTeNIbHON AEATENbHOCTH CTY/IEHTA.
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KoHTpOb BBINOIHEHHS] CAMOCTOSITEILHON Pa0OThI, OTYET 110 CAMOCTOSTENIbHOW paboTe TOIKHBI
OBbITb UHIAVBHyaIbHBIMH.
Kputepusimu o1ieHKH pe3ysIbTaTOB CaMOCTOSATEIIbHOM pabOThI CTYICHTA SBIISIFOTCS:

* YpOBEHb OCBOEHUS CTYJEHTOM y4eOHOr0 MaTepHara;

® YMCHHC CTYACHTA HUCIIOJIB30BaATh

NPaKTHYECKHUX, TBOPUSCKHX 3a[aHUH;
° 060CHOBaHHOCTB 1 YCTKOCTDb U3JI0KCHHUA OTBECTA,
* opopmIieHHE MUCHMEHHBIX PA0OT B COOTBETCTBUH C MPEIbSBISIEMbIMH B YHUBEPCHUTETE
TpeOOBaHUSMU;
* chOPMHUPOBAHHBIE KOMIICTCHIIMM B COOTBETCTBHM C LEISAMH M 3aJa4aMH HU3YydCHHS
JUCHUIIIIUHBI.

TCOPCTUYCCKHUC

3HaHWA IIpU

BBITNIOJTHECHHUHN

7 YYEBHO-METOIUYECKOE W HH®OPMAINMOHHOE OBECIEYEHHE
YYEBHOU JUCIIUITJIMHbI

7.1 OcHOBHasi 1MTEpPaTypa

IJI\}.;')I bubnunorpaduyeckoe onvcanue I'pud iggﬁﬁii;ii
1 Tpodumona, T.U. Kypc duzuku: YuebHOe PexomennoBano 90
noco6ue s Bry3os / T.W. Tpopumona — M. MunucrtepcTBOM
W3n. «Beicmas mxoma», 2017.— 560c¢ obpazoBanus PO B
KauecTBe y4eOHOTO
oCcOOUs ISl CTY/ICHTOB
BY30B
7.2 lonoaHUTEILHAS JIUTEpATypa
i}‘i bubnunorpaduyeckoe onvcanue I'pud iggﬁzi;;i(;
1 Cagennes, 1. B.Kypc o6mieit puzuku: yueo. PexomeHnmoBaHO 20
nmocobue: B 3 T. T. 1 : Mexanuka. MunHucTEpCTBOM
Monekynsipuas ¢pusuka / . B. CaBenbes. - 12- | obpazoBanus PO B
e u3., crep. - CII6. ; M. ; Kpacronap : Jlansb, KadecTBe y4eOHOTO
2016. - 432c. nocoOust 1715l CTyJICHTOB
BY30B
2 | Casennes, . B. Kypc obmeit ¢pusuku: yueo. PexomeHnnoBaHO 30
nocobue: B 3 T. T. 2 : DAEKTPUIECTBO U MuHucTEpCTBOM
maruetusM. Bonubl. Ontuka / U. B. CaBenbeB. | oOpa3oBanusi PO B
- 15-e m3x., crep. - CII6. ; M. ; Kpacnomap : KadecTBe y4eOHOTO
Jlanb, 2019. - 500c. OCOOWUsI IJISl CTY/ICHTOB
BY30B
3 Cagennes, U. B. Kypc o6meii pusmku: yueod. PexomeHnmoBaHO 30
nocobue: B 3 T. T. 3 : KBanToBas onruka. MunHucTEpCTBOM
AtomHas ¢usuka. Pu3nka TBEpAOro Tema. obpa3zoBanus PO B
®du3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX KayecTBe y4eOHOTo
yactull / U. B. Casenbes. - 13-e u3n., crep. - nocoOust 1715l CTyJICHTOB
CIIb. ; M. ; Kpacnonap : Jlans, 2019. - 320c¢ BY30B
4 | Tpopumosa, T.1. Kypc dpusuxu. 3agaun u YMO 1o 06pa3oBaHuio B 15
pemeHus. YueOnoe nocodue st BTy3o8/T.1. obyactu MaT. 1 HHO.
Tpodumona, A.B. dupcos.— M.: U3 n. MuHn-Ba o6pazoBanus PO
«Axagemus», 2004.—592c. B KauecTBe YII ma
BTY30B
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5 UYeptos A.I'., BopoOneB A.A. 3anayHuk 1o PexomengoBano Mus- 10
¢usuke. — M.: «AnpsaCy, 2019. - 640c. BOM oOpasoBanusi PO B
kau-Be YII s BTy30B
6 Bonwskenmreitn, B.C. COopHuK 3a1a4 Mo Pexomennosano MuH- 50
obmemy kypey ¢usukn.— M.: U3n. «Haykay, BOM oOpazoBanusi PO B
2003.—328c kau-Be YII myist BTy30B
7 Cena, JI.A. Enqunuiiel GU3NYecKuX BETHYUH U Pexomennosano MuH- 92
ux pasmepHocTh. — M.: Hayka, 1988.—432 c. BoM obpazoBanusi CCCP B
kau-Be YII s BTy30B

7.3 Ilepeuennb pecypcoB ceTu UHTepHeT 10 U3y4aeMOM JMCUMILIUHE

http://cdo.bru.by/ext/campus/pages/resources/courses/bmas_b.php
9bC www.znanium.com

7.4 IlepeyeHb HATVIAAHBIX U APYTUX MOCOOMIT, METOANYECKUX PEKOMEHAALUI 110
NPOBEACHUIO Y4eOHBIX 3aHATHH, 2 TAK/Ke METOAMYECKHX MAaTEPHAJIOB K HCII0JIb3YEeMbIM B
o0pa3oBaTe/IbHOM NpoLecce TEXHNYECKUM CpeACTBaM

7.4.1 Metoau4ecKkue peKOMEeHAalNHU K J1a0opaTOpHbIM padoTram

1. JIsnun A.W., TluBoBapoBa E.B., Xomuenko A.B., lllynera A.B. ®uzuka. Meroguueckue
pPEKOMEH/Ialluu K JJaOopaTOpHBIM paboTaM JijIsl CTYJEHTOB BCEX CIIELUATbHOCTEHN, 00yJaronmxcs
1o OeIopyCCKUM U POCCHMCKHM 00pa3oBaTelIbHBIM MpOrpaMMaM, THEBHOW W 3a04HON (opm
o0ydenusi. Mexanuka. Yacte 1. Meroguueckue ykasanus. — Morunes: bPY. 2016, 40 ctp. (115
9K3.).

2. Xomuenko A.B., Tepemko W.B., Uynakosckuii I1.51. ®uszuka. Meroauueckue peKOMEH1allnu
K CaMOCTOSITEIbHONH paboTe CTYAEHTOB TEXHHUYECKUX CIEUUATbHOCTEH, O0y4aromuxcs IO
POCCHICKUM U OelopycCKUM oOpa3oBaTelnbHBIM TporpammaM. Onrtuka. OCHOBBI  (DU3UKH
TBEPJIOTO TeJa, SJIEMEHThl aTOMHON U sinepHoil ¢usuku. — Morunes: BPY. 2016, 28 ctp. (56
9K3).

3. Xomuenko A.B., UYypaxosckuii II.5., Kopneea WM.A. ®usuka. Mertoauueckue
pEeKOMEHJalMu K JIabopaTopHbIM paboTaM Uil CTYIEHTOB BCEX CIEUHUaIbHOCTEH, U
HanpaBJIeHUH MOATrOTOBKU. MomnekynspHas ¢usuka u tepmoauHamuka. Yacte 1. — Morues:
bPVY. 2018, 32 ctp. (100 3k3.).

4. Xomuenko A.B., JIsnun A.U., [TuBoBaposa E.B. ®uszuka. Metoauueckue peKkoOMEHIAUU K
1a00paTOPHBIM paboTaM IS CTYJCHTOB BCEX CIEIMAIBHOCTEH, 00YUYaIOMUXCs 10 0EJTOPYCCKUM
U pPOCCUHCKHUM 00pa3oBaTeNbHBIM MporpamMmaM. MaruutHoe mone. — Moruie: BPY. 2018, 48
ctp. (100 7x3.).

5. Xomuenko A.B., Jlsnun A.U., T'nymenko B.B., MankeBnu H.C. ®usuka. Meroguueckue
pPEKOMEHIallMu K JJaOopaTOpHBIM paboTaMm JijIsl CTYJEHTOB BCEX CIIELUAIbHOCTEH, 00yJaronmxcs
no OeJOPYCCKUM U POCCHUHCKUM 00pa3oBaTelbHbIM mporpammaMm. KoneGaHus ¥ BOJHBL —
Morunes: BPY. 2018, 48 ctp. (100 5k3.).

6. Jlsnun A.U., IluBoBaposa E. B., Xomuenko A.B, Illynera A.B., Bacunenko A.H. ®u3suxka.
Metoauueckie  peKOMEHJAlMM K  JlabopaTOpHBIM  paboTam  Uisi  CTYAEHTOB  BCeX
CHEeLMATbHOCTEH, OO0yJalomuxcs MO0 OEJOPYCCKUM M POCCHMCKMM  00pa30BaTEIbHBIM
nporpammaM. Ontuka. Yacte.1. — Morunes: 2018, 48 ctp. (100 5k3.).

7. UynakoBckuit I1.5., Mankesuu H.C., XonomeeB B.®. ®uszuka. Meroaunueckue
PEKOMEHJAIMA K TMPAKTHYECKUM 3aHATHSAM I CTYJIEHTOB BCEX CIEHUAJIBbHOCTEH H
HanpaBJIeHUH MOAroTOBKH. MexaHuka. OCHOBBI MOJIEKYJISIPHOH (DPU3MKH M TEPMOJWHAMHKH. —
Morunes: BPY. 2018, 34 ctp. (50 3k3).
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8. Xomuenko A.B., Kosanenko O.E., lllynsra A.B., [luBoBapoBa E.B. ®uszuka. Metonuueckue
PEKOMEHIallMU K MPAKTUYECKUM 3aHATUSAM JUIsl CTY/JICHTOB BCEX CIELMaIbHOCTEH THEBHOW U
3a09HON GopM 00ydeHHs. Dnekrpocratuka. MarHetu3Mm. KoneGanus u BOJTHBL. — MOTHIIEB:
BPVY. 2018, 48 ctp. (50 3k3).

9. Tepemxo W.B., lllynera A.B., Xomuenko A.B., XonmomeeB B.®. ®uzuka. Meroguueckue
PEKOMEHIAllMK K MPAKTUYECKUM 3aHATUSAM JUIsl CTYJICHTOB BCEX CHELMaIbHOCTEH THEBHOW U
3a09HOi (opM oOyueHus. Onruka. OCHOBBI (U3HKU TBEPAOTO Tella, dJIEMEHTHl aTOMHOW U
snepHoit ¢pusuku. — Mormies: bPY. 2018, 32 ctp. (50 3k3).

10. I'nymenko B.B., Maunkesnu H.C., IluBoBapoBa E.B., Xomuenko A. B. Owusuxa.
MeTtoauueckie peKOMEHAAMHA K CaMOCTOSITENIbHOM palOThl CTYAEHTOB BCEX HaIlpaBICHUN
HOJATrOTOBKM JHEBHOW (Gopmbl 0O0ydenus Yacts 1. [Tonroroska k MaTepHeT-3k3ameny. Kparkuii
Kypc ¢usuku. OCHOBHBIE 3aKOHBI U ypaBHeHHs. — Morusie: BPY. 2018, 44 ctp. (36 3k3).

11. 'nymenko B.B., Mankesuu H.C., IluBoBapoBa E.B., Xomuenko A. B. ®wusuxa.
MeTtoauueckie peKOMEHAAUU K CaMOCTOSITENIbHOM palOThl CTYAEHTOB BCEX HaIlpaBICHUN
HOJTrOTOBKU JHEBHOW (opmbl 0O0yuenus Yacts 2. [Toaroroska k MHTepHET-3k3amMeny. Kpatkuii
Kypc ¢usuku. BapuanTel TekcToBbIX 3aaanuii. — Morunes: BPY. 2018, 36 ctp. (56 3k3).

12. Xomuenko A.B., Jlsmua A.U., IluBoBapoBa E.B., Xomob6osa JI.B., Bacunenko A.H.,
Ouzuka. MeToauueckne peKOMEHJAIMU K JIabopaTOpHBIM paboTaM [Uisl CTYJIEHTOB BCEX
CHelratbHOCTe JHEBHOM M 3a04HOM popm oOyuenus. Onrtuka. Yacte 2. — Morunes: BPVY.
2019, 48 ctp. (100 5k3.)

13. I'nmymenko B.B., KoBanenko O.E., MankeBuu H.C. ®uzuka. Meroanueckue peKoOMeHIaluu
K JabopaTopHbIM paboTaM JJisi CTYJASHTOB BCEX CHEIHATBHOCTEH THEBHOW W 3a04HON (GopMm
oOyuenus. ATomHas u siaepHas ¢pusuka. — Morunes: BPY. 2019, 48 ctp. (100 5k3.)

14. Xomuenko A.B., Jlanun A. W., Yynakockui I1.4., Ilapamkos C.O., IluBoBapoBa E.B.
Ouzuka. MeToaudeckne pPEKOMEHIAIMU K JIaopaTOpHBIM paboTaM JUIsi CTYIEHTOB BCEX
CHEeUMATbHOCTEH, M HAlpaBIEHUH MOATOTOBKM JHEBHOM W 3a0yHOM (opM 0oOy4yeHHS.
MonexynsapHas pusuka u TepmoanHamuka. — Moruies: BPY. 2019, 44 ctp. (115 ax3.).

15. Xomuenko A.B., Mankesuu H.C., lllynera A.B. ®usuka Metoguueckue peKOMEHIANH K
mabopaTOpHBIM paboTaM JUIsl CTYJASHTOB BCEX CHEIHATBHOCTEH, 00YJaIOMUXCs IO POCCUHCKIM
u OenmopycckuM oOpa3oBarenbHbIM MporpammaM. Mexanuka. Yacts 2. — Morunes: BPY. 2020,
40 ctp. (100 k3.).

16. Kosanenko O. E., JIsnun A. U., ITuBoBaposa E.B., Xomuenko A. B. ®usuka. Meroanueckue
pPEKOMEH/IallMu K JJaOopaToOpHBIM paboTaM JijIsl CTYJEHTOB BCEX CIIELUaIbHOCTEHN, 00yJaronmxcs
M0 POCCHUUCKUM U OCIOPYCCKMM OOpa30BaTEeNbHBIM MpOrpaMMaM. OJEKTPOCTaTHKA U
MOCTOSIHHBINA TOK. Metoanueckue ykazanus. — Morunes: 2020, 40 ctp. (100 3k3.).

7.4.2. UnopManiuOHHBbIE TEXHOJIOTHH

Jlexuu-npe3eHTauu ¥ MyJIbTUMEIUHHBIE JICKITUU 110 pa3jaenaM (pu3uKu:
Bropoii cemectp. Temsn1 4, 6, 8,9, 11, 14, 15, 16, 17, 19, 21, 24, 34.

8 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHME YUEBHOM
JANCIHUITINHBI

MaTepI/IaJIBHO-TeXHI/I‘ICCKOe O6€CHC‘-I€HI/IC AUCHUIINIMHBL COACPIKUTCA B IACTIOpTax
nabopaTtopuid, yrBepkaeHHbIX 25.10.2019 r., per. No:No:

—11YJI-4.103-303/2-19;

—11VJI-4.103-304/2-19;

—I1YJI-4.103-305/2-19;

—11VJI-4.103-310/2-19.
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JIOTIOJIHEHHUSI ¥ MBMEHEHUS K PABOYEN ITPOIPAMME JIUCLIMIUIHHBI
no yueGuoit ancunnnune DHINKA_

Hanpasnaennio noarotoskn  09.03.04 «lIporpamsias minkeHepus»
HanpasaeunocTs (npoduns) PaspaGorka nporpamMMio-sin IPMAaHONHLIX CHCTEM

na 2022-2023 yueOuwiii roj

JlononHeHns H HIMEHEH A OcHosawme

Jononnenuit u mamenennil Her

YueGHas nporpaMma nepecMoTpena U 0400pena Ha 3aceanim Kabeaps «Du3nkay
(mpotokon Ne_ 8 ot «_27 » 04 20227r.)

3 ]
’
3asenyiouuit kapeapoii ,j 'f;:' A. B. Xomuenko
YTBEPKJIAIO
Jlekan 3nextporexnmudeckoro dakysrera s
K. T. H., JOUEHT = C.B. Bonoros

«fr ___0f 2022 r.

COI'NTACOBAHO:
o ——

3as. kadenpoit [TOUT 2 B.B.Kyty3o0s
Beaywmit Gubauorexaps | eco F 1 Keetneeldp
Hayaneuuk yuebHo-MeToM9eckoro pd e
uTaena / « B.A. Kemosa

™

«n  pa 2022 ¢
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AOTIONIHEHUSA M U3MEHEHHS K PABOYEF [TPOIPAMME JUCLIMITJIMHBI
1o yuebrolt auciEnmHe DH3HKA_

nanpasaenuso nororosxw 09.03.01 «MudopmaTHka n BHIUHCIHTETHHAL TEXHHKE
HANPABACHHOCTE (HPOdMIL) ABTOMATHIRPOBARHLIE CHCTEME] o6paboTxu

Ha 2022-2023 yueburii rog

Jlononnesns u wmenenns Ocnopanne

Hononncanit # wimenenufl yer

PaGouas  nmporpamma nepecMotpeHa M onofpena  w®a  sacesanmn Kadeapr

7‘%
HATkAHm M2 TPOTPAM vent |

(mpotoxon Ne 8 ot «27» anpeas 2022 1)

Jaseyioundi kadeapoit ;

_ Ad-wmgouens J Yy A.B. Xomuenxo
[y4Eseis CTEnomm, YUERDE 1RaHIT)

YTBEPXJIAIO

Jekan __ snexrporexmmdeckoro b axyasrera

(HoBanne daxyniTers, sunycsncaero o AsmnoR CoeLRAHD TS

i ——
_b_mm_,__ C.B. bBonoros
YEHEA CTENEHL, YREHOE Shamme

« ﬁ» ﬁ 2022r.
COIr'JIACOBAHO:
3as. xapeapoi [TOHT B. Kyryos

(Hmsarne nanyckapoused

pedf Zd

COEUWMLTRHOCTH)
Benyumit 6ubnuorexaps &uﬂ £r tetéﬁttﬂy
Hauaneuux yueGuo-merommueckoro /// -
oTaena B.A. Kemona

«fdn _p& 2022 r.
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