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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heab y4eOHOM QM CHUANINHbBI

Lenpro MUCHUIUINHGL sIBIIsIETCs (OpMUpOBaHUE (yHIaMEHTAIBHBIX 3HAHUN Y CTYJCHTOB
0 (U3UYECKON CYIIHOCTH SIBIEHUW W TPOIECCOB B YCTPOMCTBAX PAa3IMYHON (PU3NUECKON
OPHUPOJBI, TPUHIUIAX MPUMEHEHUS (U3MUECKUX MOJEIe ¥ METOJOB JJsi BhIOOpa
3¢ (}EeKTUBHBIX pEIIeHUH MpPU pPEIIeHUH OpPraHU3allMOHHO-TEXHUYECKUX 3aJad, a Takke
(GOPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHS, HABBIKOB BIIAJICHUS OCHOBHBIMU TMpUEMaMH U
METOJIJaMU PEIICHUs NPUKIATHBIX MPOOJIEeM, O3HAKOMIIEHHIO C HUCTOPHEHl W OCHOBHBIMU
HATPABICHUSMU U TCHICHITUSMU Pa3BUTHs (PU3UKU.

1.2. Ilnanupyemple pe3yJabTaThl H3Yy4YeHHUS TUCUUIIMHBI

B pe3ynbraTe ocBoeHMs yueOHOM NUCHUIUIMHBI CTYACHT JOJKEH

3HATH:

— OCHOBHBIE 3aKOHBI M TEOPHH KJIACCHUECKOW M COBPEMEHHOH (pu3nyeckod Haykw, a
TAKXKEC I'paHUIbl UX TPUMCHUMOCTH,

— METOJIbl U3MEPEHUS (PUBNYECKUX XapaKTEPUCTHK BEIIECTB U MOJIEH;

— ¢u3HYECKHEe OCHOBBI METO/IOB UCCIICJIOBAHUS BEIIIECTRA,;

— IPUHIIMIIBI SKCIEPUMEHTATBHOTO U TEOPETUUECKOT0 U3ydeHUs! (U3UUECKUX SBICHUM U
IIPOLIECCOB;

yMeThb:

— MIPUMEHATH 3aKOHBI (PU3UKH JUTS PEILICHHsI TPUKIIQIHBIX HHKEHEPHBIX 3a/1a4;

— HCIIOJIb30BAaTh OCHOBHBIE M3MEpPUTENbHBIE MPUOOPHI MPH HSKCIEPUMEHTAIHLHOM
U3Y4YeHUU (PU3NYECKHUX M TEXHOJIOTUYECKUX MPOIIECCOB;

— oOpabaTbIBaTh M aHANIM3MPOBATH PE3YJIbTAThl HKCIHEPUMEHTAJBHBIX W3MEPEHUN
(bU3UYECKUX BEIHYMH;

BJIA/I€Th:

— MeToJamMH (PU3NYECKOT0 MOACTUPOBAHNS TEXHUUECKUX MPOIIECCOB;

— MCTOAAMHU aHAJIM3a U PCIICHU A MPUKIIAAHBIX MHXKCHCPHBIX 3a1a4.

1.3. MecTo y4eOHOMi IMCHUIIIMHBI B CHCTeMe NOATOTOBKH CTY/IeHTA

JuctumimHa otHocuTes K 010ky 1 «/lucuummunasl (Moaynun) (obs3aTenbHas 9actb biioka
1).

[lepeyenp y4eOHBIX AMCIUIUINH, U3y4aeMbIX paHee, YCBOEHHE KOTOPBIX HEOOXOIMMO
JUTSL U3yYeHUS TaHHOM TUCIUTUINHBIL:

-MaTeMaTHKa.

[lepedyenpr y4eOHBIX AMCHMIUIMH (IIMKJIOB AWCIIUIUIMH), KOTOpPBbIE OYyAyT ONMUpaThCS Ha
JTaHHYIO TUCIUTUIHHY:

- TeopeTnueckass MEXaHHKA;

- [Ipuknagnast MexaHuKa poOOTOB;

- DNeKTpUYeCcKue MPUBOIBI MEXaTPOHHBIX U pOOOTOTEXHHUUECKUX YCTPONCTB;

- I'unpo- 1 mTHEBMONPUBOI MEXATPOHHBIX U POOOTOTEXHUYECKUX YCTPOMCTB.

Kpome Toro, pesynbrarhl, MOJY4YEHHbIE NMPU U3YUYEHUU AUCHMILIUHBI HA JIEKIIMOHHBIX,
7a00paTOPHBIX W TPAKTHYECKUX 3aHATUSAX OyIyT MNPUMEHEHBI TPHU MPOXOKICHHUH
TEXHOJIOTHYECKON (MPOEKTHO-TEXHOJIOIMUECKON) TMpaKkTUKHU, a TakkKe MpH MOATOTOBKE
BBIIMTYCKHON KBaTM(PUKALIMOHHOM paboThI U AaibHENIIeH TpodecCHOHATBHON AeATEIbHOCTH.



1.4 TpeOoBaHMsI K OCBOEHHMIO Y4eOHOM IUCIUIIHHBI
OcBoeHne JaHHOM y4yeOHOM IUCHMIUIMHBI JIOJDKHO o0ecreynBaTh (OpPMHUPOBAHUE
CIICIYIOINX KOMIETEHIHH:

Konapr
(hopMupyeMbIx HaumenoBanwus hopMUpyeMbIX KOMIICTCHIIUN
KOMIETEHIIHI

OIIK-1 CrocobeH mMpUMEeHSITh €CTECTBEHHOHAYYHBIE U O0IIEHHKEHEPHBIC 3HAHUS,

METO/Ibl MAaTEMaTHUYECKOTO aHaIN3a U MOJEIMPOBaHUS B MpodeccrnoHalbHOM
NEeSATEIbHOCTH

2 CTPYKTYPA U COAEPKXAHUE JUCHUITVINHBI

Bkrmag jguctumiuHel B (OpMHUpOBaHME  pe3ylIbTaTOB  OOYYEHHs — BBITYCKHHUKA
(KOMIIETeHIIN) W JOCTHXKEHHE OOOOIEHHBIX PEe3yIbTAaTOB OOYYECHHS MPOUCXOJUT ITYTEM
OCBOCHMUS COACPKAHUA 06yLI€HI/I$I " JOCTUKCHHUA YaCTHBIX PE3YyJILTATOB 06yquH51, OITMCAHHBIX
B JIaHHOM pa3Jiere.

2.1 Conep:xanue yyeOHON TUCUUNIMHBI

Howmep Konsl popmupyemsbix

HaunmenoBanue Tem Conep:xanne .
TEMBI KOMIETEHIHH

1 Bgenenwue. Onementsl | [Ipeamer (uzuky. Metonsr | OIIK-1
KMHEMAaTUKH TOCTYHAaTEeNbHOro | uccieqoBanus. @Puznyeckue MOJAEIH.
W BpAIIaTeNLHOrO JABIDKeHUs | Ponb QU3MKKM B CTAHOBICHHM HWH)KCHEPA.
MaTepHaaTbHOW TOYKH. OO0mass CcTpyKTypa ¥ 3aadd Kypca
(buzuky.

DneMeHThl KWHEMATHKH MaTepHaTbHOMN
touku. Crucrema orcuera. Pagnyc-BexTop
CkopocTh u YCKOpEeHHe KaK
MIPON3BOTHBIE paanyc-BeKTopa o
BpEMEHHU. YpaBHeHus JBHKECHUSL.
OnHoMepHOE JIBIDKEHHE.
KpuBonusneiinoe amxkenue. Hopmanbaoe
Y TaHTCHI[UAJILHOE YCKOPEHUSI.
DNeMEHTHl KWHEMATHUKU BPalaTeIbHOTO
JIBIDKCHUSI: YTIIOBasi CKOPOCTh U YTIIOBOE
YCKOpPEHHE, WX CBS3b C JUHEHHBIMH
CKOPOCTSIMH M YCKOPECHHUSIMH

2 Junamuka moctynatenbHoro | [lepseiii 3axkoH HeioroHa u monstue | OITK-1
IBIDKEHUS. 3aKOH COXPAaHEHWS | MHEpIWANbHOW W HEWHEePIHAIbHON
UMITyJIbCa CHCTEMBI OTCYeTa. Macca W WMITYJIEC.
IlonsiTue cocTOSIHMSL B KIIACCHUYECKOH
MeXaHUKe.

Bropoii 3axkon HeloToHa, kKak ypaBHEHUE
nBwkenns. Cwuila, Kak INPOW3BOJHAsS
umnynsca. Tpetuit 3akoH HeloToHa.
3aKOH COXpaHEHUs] UMITYJIbCA.
Mexanunueckas cucreMa. LleHTp uHepuuu
(Macc) MexaHudecKoi cucTemMbl. Teopema
0 TBIKEHUH [IEHTPa HHEPIINH.




PaGora wu
COXpaHCHHUS
MEXaHUKe

SHEprusi. 3aKoH
SHEPruu B

PaboTta cwibl M ee BBIpaXEHHE uepe3
KPHBOJIMHEHHBIH HHTErpal.
KoHcepBaTHBHBIE M HEKOHCEPBATHBHBIC
CHUTBL. Kunernueckas SHEPTHSL.
TlorenumanbHass 3HEPrUs MaTepHATbHOU
TOYKA BO BHEIIHEM CHJIOBOM TIOJE.
TlonsstTve 0 rpagWeHTe  CKaJSIPHOU
(hyHKIMH KOOPIUHAT.

3aKOH COXpaHEHHUS SHEPTHH B MEXaHHUKE.
OOmepusnueckuii  3aKOH COXPaHEHUs
SHEepruu. Yaap aOCOJIOTHO YNPYTHX H
HEYNpYTHX Tell.

OIIK-1

I[I/IHaMI/IKa BpalaTeJIbHOIO
JABWIKCHUA TBEPAOTO TEJIa

MoMeHT cuiibl ¥ MOMEHT HMITYJIbCA.
VYpaBHeHHE JAMHAMUKH BpallaTeIbHOTO
JIBIKEHUs] TBepAOro Tena. MOMEHT
WHEPLUHU MaTepUAIbHON TOYKH. MOMEHT
UMITyJIbca  MEXaHHYECKOM  CHCTEMEI.
MoMeHT WHepuuH Tela OTHOCUTEIHHO
HenoABWxKHOM ocu. Teopema ITeiinepa.
Kunernueckasi 3HEprusi Bpalaroierocs
Tema. 3aKkOH COXpaHEHHsS MOMEHTa
HMITyJIbca. [ MpOCKOTIbI

OIIK-1

DeMEeHTHI
MEXaHUKHU

PENSATUBUCTCKOM

IIpeobpazoBanue lamunes.
MexaHUYECKUH TMPHHIUN OTHOCHTENb-
Hoctu. [locTynarsl cnenuanbHOi Teopun
OTHOCHUTEJILHOCTH. [TpeobpazoBanus
Jlopenua. OTHOCHTENBHOCTH JUIMH U
MPOMEKYTKOB BPEeMEHU. PensaTHBHCTCKUI
3aKOH CJIOKEHUS CKOpOCTEH.
PensruBucTckuii mmmynsc. OcHOBHOMU
3aKOH  PENATUBUCTCKON  TUHAMUKU
MaTepuajbHOM  TOYKM.  B3aumocBs3b
Macchel U SHeprud. COOTHOIIEHHE MEXIY
MOJIHOW  BHEPrHe U HUMITYJIbCOM
YaCTUIBL. PENATUBUCTCKOE BBIPAKCHHE
JUTS. KHHCTHYCCKOU SHEPTHH.

OIIK-1

OCHOBEI
KHHETHYECKOI
HJIeaJIbHBIX Ta30B

MOJIEKYJISIPHO-
TeOpUu

CTaTUCTHYECKUN U TepMOJIMHAMUYECKUI
METONIbl  HcciefoBaHus.  Makpocko-
nuueckue napamerpsl. [laBieHue raza c
TOYKH 3pEeHUS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHUHU. IMpunun
JETaJbHOTO  PAaBHOBECHs. YpaBHEHHE
COCTOSHUSL HuAeanbHOro Traza. CpemHss
KHHETHYeCKas SHEprus MOJIEKYI.
MonexkynsipHO-KHHETHIECKOE TOJIKO-
BaHHUE a0COIIOTHOM TeMrepaTypsl. Uncio
CTeTIeHel cBOOOIbI. 3aKOH PAaBHOMEPHOTO
pacrmpeneneHuss dHEPruu IO CTENeHSIM
CBOOOJEBL.

OIIK-1




DIeMEHTBI

CTaTHUCTHKH.
Boabimana.
Makcsenna.

nepeHoca.

KJIaCCUYECKOH
Pacnpenenenue
Pacnpenenenue

SBnenus

Bapomerpuueckas tdhopmyna.
Pacnpenenenue Bonpumana.
BepositHocts u ¢uykryanus. DyHKuus
pacripenieieHusI BEpOSATHOCTEH.

3akoH MakcBemna A pacrpenesieHus
MOJIEKYJT HEaIbHOTO Ta3a MO CKOPOCTSIM
W DHEPTUSAM HUX TEIUIOBOTO JBIDKCHUS.
CpenHue CKOPOCTH TETIOBOTO JIBIKEHUS
yactul. Pacnpenenenue  Makcsesa-
Bonsimana

CpeaHee YUCIIO CTOJIKHOBEHUH U CpeaHsist
JUInHA CBOOOIHOIO TMpoOera MOJICKYIL
OnbITHBIE 3aKOHBI muddysun,
TEIUIONPOBOAHOCTH U BHYTPEHHETO
TPEHUsI. MornekynsipHO-KHHETHYCCKAsT
Teopus SIBJICHUH rnepeHoca B
HEpPaBHOBECHOU CHCTEME.

OIIK-1

Ilepoe

Ha4dajio

TECPMOJINHAMUKA

PaboTa raza nmpu u3MeHEHHH €ro 00beMa.
BryTpennss SHEprus
TEePMOANHAMHYECKON CHUCTEMBI.
KomuuectBo Temmotel. IlepBoe Hawano
TepMOAWHAMHKH. lIpuMeHeHne mepBoro
Hayajla K u3onporueccaMm. TermIoeMKOoCTb.
VaenbHas U MOJIIpHas TEIIOEMKOCTH.
3aBUCUMOCTD TEIJIOEMKOCTH HAEaTBbHOTO
rasa oT BHJA mpoliecca.
Henocrarounocts KilaccU4eckoil Teopuu
TEIJIOEMKOCTH. TemI0eMKOCTh TBEPIBIX
Tel

OIIK-1

AnnabaTHBIN

npotiecc.

Kpyrossie nporuecchbr

AnmabaTHBI ~ Tporiecc.  YpaBHEHHE
ITyaccona. OOpaTtumble W HeoOpaTUMbIE
TEIUIOBBIE TIPOIIECCHI. Kpyrossie
nponecchsl (mukien). [uxn Kapro u ero
KIII. TemnoBsie JIBUTATEIIN u
XOJIOAVMIIbHBIE MAITHHEL.

OIIK-1

10

Bropoe

Ha4dalio

TCPMOJANHAMUKU.
TepMO,HI/IHaMI/I'-IeCKaH

BECPOATHOCTD.

IIpuBencHuast TEIJIOoTA. DHTpOIHS.
IIpunimn BO3paCTaHUs SHTPOIUHU.
OHTponus UAea’JbHOro rasza. TpeTbe
Havyajio TEPMOJIUHAMUKHY.

Tepmoaunamuueckas BEPOSITHOCTD.
OrnpenienieHre SHTPONUU HEPABHOBECHOM
CHUCTEMBI dYepe3 TEePMOINHAMUYECCKYIO
BEPOSITHOCTh COCTOSTHHS.

OIIK-1

11

PeanbHble ra3sl

®da3oBbI€ MEPEX0Ibl

Cwiel ¥  TOTEHOMANbHAS  JHEPTHUS
MEKMOJIEKYJSIPHOTO  B3aMMOJICHCTBHS.
D pexTUBHBIH JHaMETP MOJIEKYJI.
YpaBuenue Ban-nep-Baanbca.
N3otepmbl  Ban-nep-Baanbca u  ux
aHanu3. MeracTaOWIbHBIE COCTOSHHSI.
Kputnueckas TOUKA. Buytpennsas
SHEprus peanbHbIX ra30B.

[onsiTue dasel, hazoBoro paBHOBecHs U
npeBpamenus. IlpaBuno ¢a3 I'mb6ca.
®aszoBble mepexoasl 1- U 2- poja.
Jwnarpammel coctosiHus. TpoitHast Touka

OIIK-1

12

DeMEeHTHI

JKHUIKOCTEH.

MCXaHUKU

JlaBneHne B JKHAKOCTH. Y paBHEHHE
HEpa3pBIBHOCTH I HEC)KHMaeMOi
JKUJIKOCTH. YpaBuenue bepnysnm.
BsizkocTs. JlamMunapHsbIit u
TypOyIeHTHBII PEKUMBI TEUYCHUS

OIIK-1




JKHIKOCTEH.

13

13 DmekTpocraTHdeckoe ToJie
B BaKyyMe.

OnexTpuuecKuit 3apsn. 3aKkoH
coxpaHeHMsa 3apsna. 3akoH Kymona.
OnexTpuueckoe noJe. OcHOBHBIE
XapaKTEPUCTHUKU JIEKTPUIECKOTO TIOJIS —
HaNpsKEHHOCTh M moTeHman. [IpuHnnn
CYNEPIO3UINU 3NEKTPOCTATHIECKUX
nosieli. PaboTa 1o mepemereHuio 3apsaa
B OJIeKTpocTatuueckoM mone. CBsi3b
MOTEHIMada C HaNpsHDKEHHOCTBIO IOJIS.
HanpsxenHocts KaK rpagueHT
HNOTEHIMaNA.

OIIK-1

14

OnekTpocraTudeckas Teopema
T"aycca.

IToTox BEKTOpa HaANPSKEHHOCTH
9JIEKTPUUYECKOTO TOJIAL.
DnekTpocraTuueckass Teopema ['aycca
JUIL BJIEKTPHYECKOTO TONISI B BaKyyMe.
IIpumenenne Teopemsl Ilaycca s
pacueTa 3JIeKTPOCTaTHIECKUX MOJEH.

OIIK-1

15

DneKkTpuuecKkoe noiie B
BelecTse. JusnexkTpuku.

CBOOO/MHBIE W CBS3aHHBIC 3apsjibl B
JaNeKTpuKkax. [TonspHble ¥ HENONSIPHbIC
MOJICKYJIBL. Turst JTU3JICEKTPUKOB.
DnekTpoHHast " OpHEHTALMOHHAS
nonspuzanus. Bekrop  monspu3anum.
HanpsbkeHHOCTh  MOJISI B IUDJICKTPHKE.
DneKTprudecKoe CMeIIeHHE.
JusnexkTpuueckas BOCIIPUHUMYHBOCTh
BEIIECTBA W €€  3aBUCHMOCTH  OT
TEeMIEpaTyphI. JusnexTpudeckas
npoHHIaeMocTh cpeabl. Teopema [aycca
JUTS ANEKTPHYECKOTO TOJISt B
JIDJICKTPHUKE.

OIIK-1

16

[IpOBOAHUKH B AIIEKTPUUECKOM
moJie. DIEeKTPOEMKOCTb.

[IpoBomHUKM B 3JEKTPUIECKOM IIOJE.
Ilome BHyTpHM TPOBOJHWKA U y €ro
TTOBEPXHOCTH. OnexTpocTaTHyecKast
3ammTa. DJIEKTPOEMKOCTh YEeAMHEHHOTO
NPOBOTHNKA. B3amMHas €MKOCTh IBYX
npoBOoTHUKOB. KoHmeHcaTopbel. DHeprus
3apsOKEHHBIX  YETMHEHHOIO TPOBOJHUKA
KOHJCHCATOpa M CUCTEMbI NMPOBOJIHUKOB.
DHeprus  3JIEeKTPOCTaTUUECKOTO  MOJISL.
O0wemHas IJIOTHOCTD SHEPTUu
9JIEKTPOCTATUYECKOTO MOJISL.

OIIK-1




17

ITocTostHHBIN ANEeKTpUYECKHUH
Tok. Knaccuueckas
SIEKTPOHHAs TEOPHs
MPOBOANMOCTH METAJUIOB

IToCTOSIHHBIN 2JIEKTPUYECKUI TOK, €ro
XaPaKTCPUCTUKH u YCIIOBHS
CYIICCTBOBAHHS. [InoTHOCTH  TOKA.
YpaBHeHHe HepaspbIBHOCTU. PaszHOCTH
MOTEHIINAJIOB, JEKTPOIBIKYIIAs CHIIA U
HanpspkeHne. O000meH kI 3akoH OMa B
WHTETpAIbHOH W nuddepeHmansHOM
topme. 'paHUIBI TPUMEHUMOCTH 3aKOHA
Owma. Pabota m MoOmHOCTH TOKa. 3aKOH
Jlxoyns-JleHna B MHTerpaidbHOM U
muddepenunansHOit  opme.  3aKOHBI
Kupxroda.

Knaccuueckas — 3J€KTpOHHAs — TeOpHUs
JJIEKTPOMIPOBOTHOCTH METANIOB W €¢
OMBITHOE 00OCHOBaHUWE. BBIBOA 3aKOHOB
Oma u JDxoymns-Jleanma B nuddepen-
muansHOH  opMe W3 3IEKTPOHHBIX
MpeACTaBICHUM.

OIIK-1

18

MarHuTHOE 10JI€ B BaKyyMe.

MaruutHoe mone. Bekrtop wmarHutHOU
nHayknun. 3akoH buo-Casapa-Jlammaca.
IIpumenenue 3aKOHa buo-Casapa-
Jlanmnaca j1st pacyera mosst MpOCTEHIINX
CHUCTEM: MarHUTHOE mmoJe
MPSIMOJIMHEMHOTO MPOBOJHUKA C TOKOM,
MarHuTHOE MOJIe KPYrOBOTO TOKa. 3aKOH
Awmnepa. Cuna Awmmnepa. OmnpezneneHue
€JIMHUILIBI CUJIBI TOKA - AMIIEp.
MaruutHelii MOMEHT BHTKa C TOKOM.
3aKOH TOJHOTO TOKa Uil MAarHUTHOTO
Mol B BaKyyMe€ M €ro INPHMEHEHHE K
pacueTy TONIA TPOCTEHIINX CHCTEM.
MarnutHssbiil notok. Teopema 'aycca mis
MarHuTHoro mousis. BuxpeBoit xapakrtep
MarHuTHOTO Toysd. PaboTa mepemerneHus
MIPOBOJHIKA C TOKOM B MAarHUTHOM IIOJIE.
Pamxka ¢ TOKOM B MarHUTHOM TIOJIE.

OIIK-1

19

I[BI/I)KGHI/IG 3apsPKCHHBIX
HaCTull B MAarHuTHOM I10JIC.

JBrkeHue  3apsOKEHHBIX — YacTUL B
maruutHoM moje. Cuna  JlopeHua.
OTKIIOHEHHE  JBUXKYLIUXCA  YacTHIL
SJIEKTPUUECKUMU u MarHUTHBIMU
MOJISIMH. Macc- CIIEKTPOMETPHI.
TIpunuun JeUCTBUS HUKITHYECKUX
YCKOpPHUTENEeH  3apsKEHHBIX  YacTHIL.
Dddext Xomra.

OIIK-1

20

SIBneHue  3JIEKTPOMArHUTHOM
UHAYKLHH. SIBnenue
CaMOWHIYKITHH

SIBieHME BIIEKTPOMATHUTHONW MHAYKLHUU.
ITpasuio Jlenma. 3akoH
3JIEKTPOMAarHUTHOM HMHAYKIUH. SIBneHue
CaMOUWHTYKITHH. NHIYyKTUBHOCTS.
NHaYyKTUBHOCTD [JIMHHOTO COJICHOMJA.
SIBnenue B3aMMHOM WHIYKLIWH.
B3aumuass WHAYKTHUBHOCTh. TOKH mpu
pa3MbIKAHUM M 3aMbIKAaHUW  ILIETIH.
OHeprust MarHuTHOro mois. OO0beMHas
MJIOTHOCTb YHEPTUU MAarHUTHOTO TIOJISL.

OIIK-1
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MarHuTHbIE MOMEHTBHI aTOMOB.
Juamaraetusm.
[TapamarueTusm.
deppomaraeTusm.

MarHuTHbIC MOMEHTBI aTOMOB.
Hamaranmuennocts. Tumsl MarHeTHUKOB.
DnemeHTapHas TEOpHUst nua- u
nmapaMarHeTH3Ma. MaruutHas
BOCTIPDHMMYHBOCTh ~ BEIIECTBA H €€
3aBHCHMOCTh oT TeMIepaTyphl.
MarauTHas IpOHUIIAEMOCTH CPEJIBI
HanpsokeHHOCTP ~ MAarHMTHOTO — TIOJISL.
3aKOH MOJHOTO TOKa sl MarHUTHOTO
TOJIsl B BELIECTBE.

®eppomarneTuku. OCHOBHBIE CBOICTBa
(heppOMarHeTHKOB. Kpusas
HaMarHW4YMBaHMSL. MaruutHslit
rucrepesuc. Touka Kropu. Jlomennas
cTpyktypa. I[lpupona deppomarnerusma.
Tox cmemenns. Cucrema ypaBHEHHI
MakcBela B WHTETpAIBHOH  (opMe.
DIIEKTPOMAarHUTHOE TIOJIE.

OIIK-1
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TapMonudeckue kojaebaHus

l'apmonndeckne  koiebaHMS W HX
xapaktepuctukd.  Jluddepennumanproe
ypaBHEHHE TapMOHUYECKHUX
MEXaHWYeCKUX  KojebaHuii u  ero
pewenue. [Ipy>XUHHBIN, MaTeMaTUYECKUI
" ¢busnyecknit MAasITHUKH.
KonebarenbHsbrii KOHTYD.
Juddepennnanbaoe ypaBHEHHE
rapMOHHYECKUX 3JICKTPOMATHUTHBIX
KoneOaHWH W ero pemeHue. ODHEPrHs
rapMOHHYeCKNX Koyiebanuii. CroxeHne
TapMOHMYECKHX  KoJieObaHWH  OJHOTO
HaIpaBJICHUS W OIWHAKOBOM YacCTOTHI.
Buenms. Crnoxenne B3aHMHO
MEePIEHINKYISIPHBIX KOJIeOaHMi.

OIIK-1
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3aryxaromue KoieOaHus

3aryxaromme KoJIeOaHus
Jduddepenunansaoe ypaBHEHUE
3aTyXalolMIUX MEXaHMYEeCKHUX KoyieOaHui
u ero pemenue. JJuddepennmanpaoe
ypaBHEHHE 3aTyXalonX
JJIEKTPOMArHUTHBIX KoJIeOaHUH W ero
pemenne. Koadunmenr 3aryxanus u
norapupMUIeCcKuit JIEKPEMEHT.
ATIeproIuIeCcKHii mporecc.

OIIK-1
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BeayxaeHHbIE KONeOaHNs

JuddepennmansHoe ypaBHEHHE
BBIHY’KJJCHHBIX MeXaHUIECKUX
KoneOaHu| W ero penieHue. AMIDIUTYIa
1 ¢aza npu BBIHYKIESHHBIX KOJICOAHHSIX.
Cuayuait pezonanca. JluddepenHunansHoe
ypaBHEHHE BBIHYKJICHHBIX
JJIEKTPOMArHUTHBIX KoJieOaHUH W ero
pewenue. IlepemenHblii TOk. Pe3zoHaHc
HanpsKEeHUH.

OIIK-1
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BomHoBbie MIPOLIECCHI
DNeKTpOMarHuTHas BOJIHA

Bonnosele mnpoueccsl. IIpogonsHele u
nonepe4yHsle  BOJHBL.  ['apMoHHueckue
BOJIHBL. YpaBHEHHE Oerymiedl BOJHBL
JmmHa BOJIHBI M BOJTHOBOE yncio. OpoHT
BonHBL. @a3oBas ckopocTs. OmHOMEpHOE
BOJTHOBOE ypaBHeHHE. CTOsS4YHME BOJIHEIL.
YpaBHEHHE CTOSIYEH BOJIHBI M €70 aHATHU3.
Ddodext omrepa.

YpaBHEeHHE 3JIEKTPOMArHUTHOW BOJIHBI.
BonnoBoe YpaBHEHHUE. OcHOBHbBIE
CBOMCTBA  DJEKTPOMArHUTHBIX  BOJIH.
OtpaxeHue u IIpeIOMIICHUE
SIEKTPOMArHUTHBIX ~ BOJNH.  OJHeprus
3IEKTPOMArHUTHBIX BOJIH. ITotoxk
sHepruu. Bextop Ymosa-IloiiHTHHTa

OIIK-1
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Wnrepdepenuns ceera

Wnrepdepenums cBeTa. Moso-
XPOMaTHYHOCTb u KOT'€PEHTHOCTh
CBETOBBIX BOJH. Bpemsas u mwimHa
KOTE€PEHTHOCTH. Pacuer
UHTEP()EPEHIIMOHHON KapTHHBI OT JBYX
KOT'€PEHTHBIX HCTOYHUKOB. OmnTHYecKas
Pa3HOCTB XOfa.

OIIK-1
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WaTepdepennus  cBera B
TOHKHX IUICHKaX

WntepdepeHunss B TOHKUX IUICHKaX.
[pakTryeckue MIPUMEHCHHS
UHTEP(ECPCHIINY. MHuoronydeBas
uaTepdepenims. MarepdepoMeTpsl.

OIIK-1
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Judpaxmus ceeta

Hdudpakuus cera. [Ipunnun [roiirenca-
Openens.  Meton 30 Dpenens.
Judpakumss  OPpenenst Ha  KpyryioMm
orBepctiM W aucke.  [udpakuus
®payHrodepa Ha OJTHOM MIEIH.
Hudpaxius ®paynrodepa Ha
IUPaKIIMOHHON pereTke. Pemrerka kak
CIIEKTpaJIbHBIN mpuOop. Paspemaromias
CIIOCOOHOCTh ~ ONTHYECKUX  MPHOOPOB.
Judpakmuss  Ha  OPOCTPaHCTBEHHON
pemwerke. Dopmyna Byneda-Bperros.
[lonsTve 0  peHrreHorpaduieckoMm
ananuze. [lonsTue o ronorpaduun

OIIK-1
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BsaunmoneiictBue cBeta  C
BEIICCTBOM

HopmanbeHass 1 aHOManbHast IHUCIIEPCHH.
ITonsiTue 00  DJIEKTPOHHOW  TEOpUHU
qucnepcud  cBeta.  [loryiomeHne U
paccesiHUE CBeTa.

EcrecTBeHHBIH U NOJSPU3OBAHHBIN CBET.
Ilonsipuzanus cBera NpU OTPAKEHUU.
3akon bBprocrepa. 3akon Matoca.
Onruueckass ~ aKTUBHOCTD. JIBotiHoe
JTy4ernpenoMIIeHue. OaHoocHBIE
KpucTaiibl. Tlonspu3alMOHHbIE MPU3MBL
7 TTOJISIPOUTBI. HckyccTBenHas
OTITHYECKAasT aHU30TPOITHSI.

OIIK-1
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TermnoBoe u3aydeHue

TeroBoe  m3mydeHue.  AOCOIIOTHO
gyepHoe  Temo. 3akoH  Kupxroda.
Pacnipeneneane SHEpruMm B CHEKTpE
a0COJIOTHO  YEpPHOTO  Tena.  3aKoH
Credana-bonbpiMana. 3akoH CMEIICHHS
Buna. KBantoBas rumoreza u ¢opmyia
[Tnanka. BeBox u3 dopmynsr Ilnanka
3akoHoB Credana-bonbiivana n Buna.

OIIK-1
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KopnyckynsipHO-BOJHOBOM

OHeprusi, Macca W HMMOYJIbC (QOTOHA.

OIIK-1
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AyaJiu3M CBE€Ta U MaTCpruu

Bunet  doroanexrpuueckoro s exra.
Bremwnu#t Gpotodddexkt u ero 3aKkoHBIL.
VYpaBHeHne OHHIUTEIIHA AN BHEIIHETO
dboTtorpdexra. OTBITHI Jlebenena.
JlaBnenue cBera. KBaHTOBOE M BOJIHOBOE
oObsicHeHUEe maBieHHus cBeTa. Jddexr

Komnrona u ero TEOopusl.
JlmanexTuaeckoe €IMHCTBO
KOPIYCKYJISIPHBIX M BOJHOBBIX CBOWCTB
9JIEKTPOMArHUTHOTO U3ITyYEeHUsL.

T'umoreza ne  bpoiina.  OmnbiTHBIE
000CHOBaHHUS KOPITYCKYJISIPHO-BOJIHOBOTO

Jlyanu3ma YACTHIT BEIIECTBA.
CooTHoueHHEe HEOMpPEACICHHOCTEH
Ieiizenbepra.

32

OCHOBBI KBaHTOBOI MEXaHHKH.
VYpasuenne Ulpéaunrepa.

BonHoBast pyHKIUS U €€ CTaTUCTUYECKUN
cMmpici. Obmee ypaBuenue [lIpenunrepa.
YpaBuenue [Ipenunrepa JUTST
CTaIlMOHAPHBIX cocTossHUi. CBOOOIHAS
yactuna. Yactuma B OJHOMEPHOMU
MOTEHIIUAJILHOM sIME. TyHHENbHBIN
a¢¢dexr. HIIBO kak onTuveckuil aHAIOT
TYHHEJIBHOTO 3 deKTa.

OIIK-1
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OneMeHThl  30HHOW  TEOpHH
KPHCTAJLIOB.
DIEKTPONPOBOTHOCTH
MeTamioB. [TomympoBoTHUKY.

OneMeHTH 30HHOH TEOpUH TBEPABIX Tedl.
PaspemenHass wu 3ampemieHHas 30HBL
3arosHeHHe 30H AIIEKTPOHAMH: METaJLIHI,
JIDJICKTPUKA u MTOJTYTIPOBOTHUKH.
ONeKTPONPOBOIHOCTh METaJUIOB.
SIBneHue cBepXmpoBOJUMOCTH.
CoOcTBeHHast u pUMECHAs
MPOBOJUMOCTb MOJYIIPOBOJIHUKOB.
DNEeKTPOHHBIH u JIBIPOYHBIN
MOJIyIPOBOIHUKU. YpoBeHb Depmu 1uist
MOJYTIPOBOJHUKOB. YPOBHH IIPHMECH.
MonynsanuoHHas CITEKTPOCKOIIHS
3JIEKTPOHHBIX COCTOSTHUH.
@DOTOMPOBOIUMOCTH ITOTYTIPOBOTHUKOB.
KoHTakT »31eKTpOHHOTO U JABIPOYHOTO
MOIYNPOBOJHUKOB, p-n TEPEXOJ MU €ro
BOJIbTAMITCPHAS XapaKTePUCTHKA.
DOTOAIEKTPUUECKHE SIBJICHUS B
noiaynpoBogHukax. Tepmosac. Dddekr
IlenbThe.

OIIK-1
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DOneMeHThl (DU3UKA aTOMHOTO
aapa

EcrecrBennas u
HCKYCCTBEHHAS
pannoaKkTUBHOCTE.  SlmepHBIE
peaknuu. DJIeMEHTHl (HU3UKH
3JIEMEHTAPHBIX YaCTHII.

CoctaB aToMHOTO sapa. 3apsn, pasmep,
Macca aroMHOro suapa. MaccoBoe u
3apsgoBoe uncina. CoMH sapa U €ro
MarHuTHbI MoMeHT. Hykionsl. [lonstus
0 TIpHUpone SIEpHBIX CHI. SnepHble
mozenu. JlehekT Macchl U SHEPTUs CBSA3U
ATOMHBIX SITIEP.

3aKOH paguoaKTUBHOTO pacnaza. [lepuon
nomypacnana. CpenHee BpeMs KH3HHU
PaAMOAKTUBHOIO  Aapa.  AKTHBHOCTb
HyKIUAa. 3aKOHOMEPHOCTH 0O-pacmaja.
3akoHomepHOcTH P-pacmana. Heitrpuno.

AHTHHENTPUHO. Y-U3IIy4eHUs
PaAMOAKTHBHBIX SiAEp M €ro CBOUCTBA.
Snepusie peakuuu u 3aKOHBI
COXpaHEHHSI.

Yetsipe THUIIA (hyHEaMEHTaIBHBIX
B3aUMOJIEWCTBHUIA. DieMeHTapHbIe

yactunpl. Kiaccudukanus n B3auMHas
IPEBPAILAEMOCTD IEMEHTapHBIX YaCTHIL.
Ksapku.  Ilonstme 00  OCHOBHBIX
npoOJieMax COBPEeMEHHON (DH3HKH.

OIIK-1
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2-ii CEMECTP
Moayasb 1
1 Tema 1. Bsenenue. JL.p.Nel IIp.Nel 4 3JIP 5
DIeMEHTBI Omnpenencare Knnemarnka Nel
KHHEMATHKH MOMEHTa HHEPIUHI 2 MOCTYTATEeNFHOTO | 2
MOCTYNATETFHOTO u poTOpa ITEKTPO- 1 BPAIIaTeIbHOTO
BpaIaTeIbHOTO 2 JIBUTATEIIS JIBIKCHUS
JIBIDKCHUS
MaTepUaIbHON TOUKH
2 Tema 2. Jlunamuka 4
MOCTYNaTebHOTO 2
JIBUIKEHMUS. 3aKoH
COXpaHCHHS UMITYJIbCA
3 Tema 3. PabGora u JLp.Ne2 IIp.Ne2 Tunamuxa 4 3JIP 5
DHEpPrus. 3aKoH | 2 Wzyuenue MOCTYNAaTeNbHOrO | 2 No2
COXpaHCHHS SHEPTHH B HEYTIPYTOro 2 JIBIDKCHUS.
MEXaHUKe B3aUMO/ICHCTBUS PaboTa u sHeprus.
3aKoHBI
COXpaHCHHS
UMIyJIbca U
SHEPTHUU
4 Tema 4. Junamuka 4
BpaIaTeIbHOrO
JBIDKGHUsT  TBepuoro | 2
Tena
5 Tema 5. DnemeHTHI JLp.Ne3 2 IIp.Ne 3 4 3JIP 5
PEeNATUBUCTCKOI Onpenenenue Junamuka 2 Ne3
MEXaHUKH 2 MOMEHTa  WHEPUIUH BpamaTeIbHOro
METOJIOM JIBIKCHUS
TpUPUITIPHOTO MOMEHTHI  CHIIBI,
mojBeca UMIyJIbCa,
HWHEPITUN
Mexanuka
TBEpPAOIO Tea.
6 4
Tema 6. OcHOBbI
MOJIEKYJISIPHO- >
KMHETUYECKOW Teopuu
U/IeaTbHBIX Ta30B
7 JL.p.Ned 2 IIp. Ne 4 4 3JIP 5
Tema 7. DneMeHTH
N OrnpeneneHue MomnexymsipHO- 2 Ne4 10
KJIACCHYIECKOI
2 BSI3KOCTH JKHUIKOCTH KAHETHYECKas KP Nel
CTaTHUCTHKH.
MetozoMm CTokca TEOpHs BEIIECTRA.
Pacnpenenenue
I"a3oBBIE 3aKOHBI
Bonbimana.
Pacnpenenenue
Makcpenna. SBneHus
nepeHoca.
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8 Tema 8. IlepBoe 2 > MKy 30
HaYaio
TEPMOJINHAMHUKHI

MopayJb 2
Tema 9. AnnaGarmbiii JL.p.Ne5 2 IIp. Ne 5 5 3JIP 5

9 OrnpenencHue [TepBoe Hagao 2 Ne5
IIpoLecc. Kpyroseie 2
npotteccs OTHOMICHHA TEPMOANHAMHUKH.

TEIUIOEMKOCTEH Ta3a TenmoeMKoCTh
Cou Cy

10 | Tema 10. Brtopoe | 2 5
Hadgaio
TEPMOIMHAMHUKH.

TepMouHaMudeckas
BEPOSITHOCTb.

11 | Tema 11. PeanbHsle JLp.Ne6 2 IIp. Ne6 3axon 5 3JIP 5
rasbl. ®dasoBble Onpenenenue Kynona. 2 Ne6
HepeXOIbI. 2 ko3 punmenra HanpsokeHHOCTD

TETUIONPOBOAHOCTH 11 iostst. [TpuHImn
BO3IyXa CYTIEPIIO3UIIHH
Teopema 'aycca

12 | Tema 12. DaemeHTsl | 2 5
MEXaHUKH KUIKOCTEH.

13 | Tema 13. JLp.Ne7 2 ITp. Ne 7 Pabora B 5 3JIP 5
DIEKTPOCTATHYECKOE Onpenenene 311 TOJIE, 2 Ne7
[0JIe B BaKyyMe. 2 €MKOCTH MTOTCHITHAT

KOHJICHCATOPOB c DJIeKTPOEMKOCTb.
TIOM. 9JI.CTaT. Konnencaropsl.
BOJITMETpa OHeprus AJ1. MO

14 | Tema 14. | 2 5
DnekTpocTaTuaeckast
teopema ["aycca.

15 | Tema 15. | 2 JLp.Ne8  Uzyuenme | 2 Ip.Ne 8 2 5 3JIP 5
DNeKTpUdecKoe 1oJie B 3aBHCUMOCTH DJEeKTPIUIECKHUIA TOK Neg 10
BEIIECTBE. JIUDJIEKTPUIECKOM KP No2
JuanexTpuKy. MPOHHUIIAEMOCTH

TUTaHata Oapus OT
TEMIIEPATYPHI
KOHJIeHCaTopa

16 | Tema 16. I[IpoBoguuku | 2 5
B 3JICKTPHIECKOM
nose.

DIEKTPOEMKOCTb.
17 | Tema 17. IlocTosiHubIil | 2 5 [IKY 30
INEKTPUYECKHH TOK.
Kunaccuueckast
JJIEKTPOHHASI TEOPUS
MPOBOIUMOCTH
METaJIOB.
18- 36 | ITA(3x3) | 40
21
HToro 3a cemecTp 34 16 16 | 114 100
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3-it CEMECTP

MoayJas 1

1 Tema 18. Marauraoe | 2 JL.p.Ne9 2 Ip.Ne 9 2 4 3JIP 2,5

DKCIepUMEHTAIbHAS MarHwuTHOE ToJie. Ne9
OJIE B BaKyyMe.
npoBepka 3akoHa buo- 3akon bro-
CaBapa-Jlarmmaca  ist Capapa-Jlarmnaca.
KpYTrOBOTO 3akoH Amrepa.
MIPOBOTHHUKA Cuna Jlopenra.
3aKoH MOIHOTO
TOKa IS
MarHUTHOTO
noJsis. MaruutHoe
TI0JIC B BEIICCTBE.
2 Tema 19 Jlsmwkenne | 2 JLp.Nel0 2 4 3JIP 2,5
Ormpenenenue NelO
3apsHKCHHBIX YaCTHIL B
YICIBHOTO 3apsia
MAarHUTHOM TIOJIE.
9JIEKTPOHA  METOJIOM
MarHeTpoHa
3 Tema 20. Segenne | 2 JL.p.Nell 2 IIp. Ne 10 2 4 3JIP 2,5
- OrnpeneneHue TapMoHudeckme Nell
3JIEKTPOMAarHUTHON
WHAYKTUBHOCTH u KONeOaHus W WX
UHOYKIUH.  SIBieHHe
E€MKOCTH XapaKTePUCTHKH.
CaMOWHIYKIIHH.
KOHJIeHCAaTopa DHeprus
TrapMOHHU-YECKUX
KoJieOaHui
4 Tema 21. Maruuthslie | 2 TLpNel2 2 4 3JIP 2,3
OrmpeneneHnue  TOUYKH Nel2
MOMCHTBI aTOMOB. Kiopm
Juamaruetusm. P
[MapamaraeTusm. (eppomarHuTHbIX
deppomarseTusm. MATEpHanon
5 Tema 2. |2 JL.p. Nel3 W3ydenue Tp.Nel 1 2 4 3JIP 2,5
3aKOHOB  KOJeOaHHA Nel3
I'apmoHnueckue (HBHUCCKOTO 2 3aryxaromme
Koe0aHus KoeOaHus
MasiTHAKA

6 Tema 23.| 2 | JI.p. Nel4 Hsydgenue 2 4 3JIP 2,5
3aryxarommue 3aTyXaroIHnX Nel4
KoJe0aHus ANIEKTPOMArHUTHBIX

KoJeOaHui

7 Tema 2. | 2 JLp. Nel5 WMsyuenue | 2 é‘[p. Ne 12 2 4 3J11P 21,5
BhiHysK/CHHbIC CBSI3aHHBIX BIHYXICHHbIE Nel5 0
conebans konebanuii. buenns KoJIeOaHuUsI. KP Ne3

one Peszonanc.

8 Tema 25. BosHosble | 2 JLp. Nel6 4 3JIP 2,5
TIPOLECCHI. OnpeneneHue AIMHBI Nel6 30
DNeKTpOMarHuTHAsI BOJIHBI ¥ YaCTOTHI IIKY
BOJTHA. 3BYKOBBIX BOJIH C

IIOMOIIBIO TOAYEH
BOJIHBI

MoayJb 2

9 2 JL.p.Nel7 2 TIp.Nel3 2 3 3JIP 2
Tema 26.

JI | Onpenenenue WuaTepdepennus Nel7
WHaTepdepennns cera
paanyca  KpHWBH3HEI BOJIH
JUH3BL C TIOMOIIBIO
kojen Herotona
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10 Tema 27 JL.p.Nel8 MH3mepenue 3 3JIP 2
TJTHHBI BOJIHEI Nel8
Wnrepdepenums
MOHOXPOMaTHYECKOTO
CBeTa.
WHuTtepdepenmns cBera ceera € TIOMOIIBIO
nHTepdepomeTpa
B TOHKUX TUICHKaX. N
MaiikenbcoHa
IT | Tema 28. Judpaxums 2 JL.p.Nel19 2 2 3 3JIP 2
CBETA Onpegnenenye  JUIMHBI IIp. Ne 14. Nel9
BOJHEI C  TOMOLIBIO Judpakuus ceera
T (hPaKIIMOHHOM
pelleTKH
12 Tem 29. 2 JLp.Ne20  TIposepxka 3 3JIP 2
. 3akoHa Mamoca Ne20
Bsanmopeiictue
CBETA C BEIECTBOM.
13 Tema 30. Temosoc 2 JLp.Ne 21 W3zyuenue | 2 IIp. Ne 15. 2 3 3JIP 2
3aKOHA Credana- [Monspuzanus Ne21
W3ITy4eHHe.
Boabmmana ceera. Crenenn
TTOJISIPU3AIIH.
3akon bprocrepa.
3axon Mairoca

14 | Tema 31. | 2 JLp.Ne22  Uzyuenme 3 3JIP 2,5
Kopmyckymsipro- BHEIITHETO No22
BOJIHOBOM  Iyanmusm ¢doroaddexrra
CBETa M MaTepHH

15 Tema 32. OCHOBHL 2 Ne23 OHpe,HeJ'IeHI/I? 2 Ip. Nel6 2 3 3JIP 2,5

. UIMPUHBI 3alpeleHHON Tennosoe Ne23 10
KBaHTOBOM MEXaHHKH.
30HBI U3IIy4eHue KP Ne4
YpaBHeHue
Moémimrena (hoTOMETPUYECKIM doTtorddexT.
peauHrepa. METOJIOM Dddexr
Komnrona.

16 2 | Ne24 3 3JIP 2,5
Tema ,33' OneMeHTHI Vsyuenne BAX Ne24
30HHOU TEOpUH HOAYTIPOBOJL. HOJta
KPUCTAIIJIOB. ’

DIEKTPONPOBOTHOCTH
METaIJIOB.
[MomynpoBoHHUKH.
17 Tema 34. DnemeHTHI 2 Ne25 2 4 3JIP 2,5
W3yuenne  B3aumon- Ne25 30
¢busuKH ATOMHOTO
TBUSL 7Y-U3JIY4CHUS C I[IKY
anpa. EcrectBennas u
BEIIECTBOM
HCKYCCTBEHHAs
PaloaKTHBHOCTD.
Snepurie peakiuu.
DneMEeHTHI (102370 N7
3JIEMEHTAPHBIX YaCTHUI]
18- 36 | ITA(3x3) | 40
20
34 34 16 | 96 100
HToro 3a cemecTp
68 50 32 | 210
Hroro

[IKY — npomexyTO4YHBIN KOHTPOJIb YCIIEBAEMOCTH

[TpunsaThie 0003HAYCHUS:
KP — xoHTpONbHas paboTa;
3JIP — 3ammra nabopaTopHbIX padoT;

[TA — mpoMmexyTOUHasi aTTeCTalUs.

b
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Hroropas oIleHKa OMpeCaACIIACTCA

aTTeéCTal U COOTBETCTBYET OaiaMm:

Kypca mpeJICTaBIeHO B TabIuIle.

KaK CymMMa TEKYIIEro KOHTPOJII M IPOMEXYTOUHOMN

DK3aMeH
Onenka OT1nu4HO Xopomo | YnosnersoputensHo | HeynoBaerBoputenbHO
Basnel 87-100 65-86 51-64 0-50

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipu u3yd4eHnn MUCHUIUIMHBI UCIIOIB3YETCS] MOIYJIbHO-PEUTHHTOBas CUCTEMA OIIEHKU 3HAHUM
cTyneHToB. I[IpuMenenne GopM M METOJIOB MPOBENCHUS 3aHATUU MPU U3YYCHHUH PA3THYHBIX TEM

Ne dopma npoBeIeHUs Bujg ayiMTOpHBIX 3aHATHIA Bcero yacosn
n/n 3aHATHSA Jlexkuuu IpakTuyeckue JlaGopaTopHbie
3aHATHUSA 3aHATHUSA
1 Tpa);[HHHOHHHe Tembr: NeNe 1-3, 5- | TIp. p. NeNe 2— | JLp. NeNe 1-25 134
12, 15-22, 25-34 11,13-15
2 MynbsTumeana Teme:  NeNe 4, 10
13,14, 23, 24
3 [Tpo6aemubIe / Mp.p. Ne 1,12,16 6
poOIeMHO-
OpPUEHTHUPOBAHHBIE
UTOIro 68 32 50 150

4 OUEHOYHBIE CPEACTBA
O1eHOYHBIE CPE/ICTBA KOHTPOJISl 3HAHUH CTYICHTOB BXOJAT B COCTaB Y4EOHO-METOAMYECKOTO
KOMIIJICKCA OUCHUIIJIMHBI H XpaHSITCH Ha Ka(beﬂpe. OLIGHO‘-IHLIC Cpel[CTBa 10 OUCIUIIJIINHEC
«PU3NKay BKIIOYAIOT:

Ne Bun onieHOYHBIX CpeACTB KonunuectBo
/T KOMIIIEKTOB
1 3ananus A KOHTPOJIBHBIX paboT 4
2 | Bonpocsl K A3K3aMeHaM 2
3 | bunersl K 3K3aMeHaM 2
4 | Borpocs 1151 321U THI JIAOOPATOPHBIX PaboT 25
S METOAUKA U KPUTEPUHU OLNEHKHA KOMHETEHHI/Iﬁ CTYJIAEHTOB
5.1 YpoBHu chopMUPOBAHHOCTH KOMIIETEHIIUI
Ne Yposuu chopmupoBaHHocTH | CoepkaTeIbHOE ONUCAaHUE YPOBHS PesynbTaTel 00ydeHus
/T | KOMIIETEHIINN

OIIK-1 Cnocoben NPpUMEHANTb ecmecmeeHHOHay4Yrnvle U 06M4€uH3f6‘eHeprl€ 3HAHUAL, Memoobl. Mamemamuiecko2o

aHanu3a u MoOeIUPOBAHUs 8 NPOPECCUOHATLHOU OesIMENbHOCIU

HOIIK-1.5 Bradeem oCHOBHbIMU NOHAMUAMY U 3AKOHAMU QUIUKU, NPUHYURAMU IKCNEPUMEHMATLHO20 U

meopemu4ecKoco U3y4eHusl ¢M3MW€CKMX SGNIeHUl U npoyeccoe

1 IToporoBslii ypoBEHb CryneHT TIOHMMaeT IpoiacHHBIN | Beimonnenue 3a/laHui Ha
Marte€puall, HO HC MOXET TCOPETUICCKU MPAKTUYECKUX 3aHATUAX.
000CHOBaTb ~ HEKOTOPBIE  BBIBOBL, | BpironHeHHe 71a00PaTOPHBIX
JIOITyCKaeT OIINOKH o0rmiero pabor.

Xapakrepa.

2 IIponBunyTHIl ypoBEeHb CryneHt riryboKo noHumaer | CaMoCTOSITEebHOE pelieHue

PO ICHHBIN Marepua, YMECT | (u3HIecKHX 3ama4 Ha

OLICHUBAThb (baKTI)I, CaMOCTOATCIIBHO
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paccyxaacer, OTJIMYACTCA | MPAKTUYCCKUX 3aHATHUAX. 3aH.IHTa
CII0OCOOHOCTBIO 00OCHOBATH BBIBOJBI U Ha60paTOpHBIX pa60T_

Pa3bACHATH nux B JIOTUYECCKOU
IIOCJICA0BATCIBHOCTH.

3 Bricokuit ypoBeHb CryneHt TIIyO0KO noHumaer | CaMOCTOSTENIbHOE pPELICHUE 3a1ad

NPOMICHHBIM ~ Marepuai, OTBEYAET | [OBBIIEHHONW  CJOKHOCTH  Ha

YETKO nu BCECTOPOHHE, ymeer NPaKTHYECKUX 3aHATHAX.

OILICHMBATH (haxTsl, UCIIOIB3YET
HAayYHYIO TEPMHHOJIOTHIO,
CaMOCTOSTENBHO paccyxkaer,
OTINYAETCS CIIOCOOHOCTBIO

000CHOBAThH BBIBOJIbI U PA3BACHATH UX
B JIOTHYCCKOM IIOCJICAOBATCIIbHOCTH.

5.2 MeToanka olleHKH 3HAHWI, YMEHHI U HABBIKOB CTYCHTOB

PesynbraTel 00y4yeHus | OreHovHbIe cpeacTBa™

OIIK-1  Cnocoben  npumensmo  eCmMeCMEEHHOHAYYHbIE U  OOWJEUHIICEHEPHbIe — 3HAHUS, — Memoobl
MAmemMamuyecKko20 aHanu3d U MOOeIUuposanus 8 npopeccUuoHaIbHOU 0esmenrbHOCU

BoimonHeHue — 3amaHuii Ha  npakThdeckux | KoHTposnbHas pa®oTa, OT4eT IO J1abopaTopHOi

3aHSTHUSX. pabote

Brimoaenne mabopaTopHEIX paboT.

CamocrosiTenpbHOE pemienne (usndeckux 3amad | KoHTposbHas pabora, yCTHas 3aInTa
Ha MPAKTHYECKUX 3aHSTHUSAX. 3amuTa | n1abopaTtopHO pabOTHI

na0opaTopHBIX padoT

CaMocTosTeNnbHOE pelieHne 3aaad moBeimeHHon | KontpoasHas pabota
CJIO)KHOCTH Ha PAKTUYIECKUX 3aHATHSIX.

5.3 Kpurepun oueHKH NPAKTUYECKUX PadoT

[IpakTudeckue 3aHATHS OICHUBAIOTCS 10 BHITIOJHEHUIO KOHTPOJIBHBIX padoT. Kaxkmas pabota
BKJIFOYAET BOMPOCHI IO TEOPUH | 3a71a4i. MakcUMallbHBIN 0asut 3a KOHTPOJIbHYIO paboTy paBeH 10.
KonTtponbHas paboTa olieHUBAeTCs B COOTBETCTBUH C KPUTEPHUAMHU:

1 0aJu1 — O0TKa3 OT OTBETA WJIM OTCYTCTBUE 3HAHUU

2 6a1a — pparMeHTapHbIC 3HAHMS, HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHUS 3aJaHHA.

3 6aaua — cnaboe BiaJieHHe HHCTpYMEHTapueM y4eOHOM AUCHMILTUHBI, HEKOMIIETEHTHOCTD B
peIIeHNH CTaHIAPTHBIX (THUIOBBIX) 3a]1a4; HU3KULL YPOBEHb KVIbMYPbl UCNOIHEHUs 3A0AHU.

4 Oama — WCIOJIB30BAHME HAYYHOW TEPMHUHOJIOTMH, CTUJIMCTUYECKOE M JIOTHYECKOE
U3JI0KEHNE OTBETA Ha BOIIPOCHI, YMeHUe Oelamb 6b1600bl Oe3 CYUWeCmB8eHHbIX OuUOOK; BIaCHUE
MHCTpYMEHTapueM yueOHOW NUCHUIUIMHBI, YMEHUE €ro HCIO0JIb30BaTh B PEUICHUHM CTaHJAPTHBIX
(TUMOBBIX) 3aJa4; yYMEHHE OPUEHTHUPOBATHCA B TEOPHUAX, KOHUEMIUAX W HaAIMpaBIEHUSAX IO
U3Yy4aeMOl TUCUUTUINHE; 00NYCMUMDbLLL YPOBEHb K)IbMYPbl UCHOTHEHUsL 3A0AHU.

5 6a/10B — UCTIOJIB30BAaHUE HAYYHOU TEPMHUHOJIOTUH, CTHIIMCTUUECKH TPAMOTHOE, JIOTHYECKU
IpaBWJIbBHOE U3JIO)KEHHWE OTBETa Ha  BOIPOCHI, YMeHue Oelamsv  Gbl60Obl;  BIAJCHUE
WHCTPYMEHTapUeM Y4eOHOW IUCIUIUIMHBI, YMEHUE €ro HCIOJIb30BaTh B PEUICHUH CTAHIAPTHBIX
(TUMOBBIX) 3a7lay; YMEHHE OPHUEHTUPOBATHCA B TEOPHUAX, KOHLEMIHUAX M HaIlpaBICHUAX IIO
M3Yy4aeMOH TUCLUIIINHE; 8bICOKUL YPOBEHb KYIbMYPbl UCHOIHEHUS 3A0AHUL.

6 0annoB — Jdocmamouno noimvie U CUCMEMAMUSUPOBAHHLIE 3HAHUSL 68 00beme YYyeOHOU
npocpammul, WUCTOJIb30BaHUE HAYYHOU TEPMHUHOJOTHUM, CTUIMCTUYECKH TPAMOTHOE, JIOTUYECKH
MPaBWJIBHOE M3JI0KEHHE OTBETa Ha BOIPOCHI, YMEHHUE JIelaThb 0OOCHOBAHHbIE 8bl80O0bL; BIAJICHHUE
WHCTPYMEHTapUeM Y4eOHOW IUCIUIUIMHBI, YMEHUE €ro HCIOJIb30BaTh B PEUICHUH CTAHIAPTHBIX
(TUIOBBIX) 3a7a4y; yYMEHHE OPHUEHTUPOBATHCA B TEOPHUAX, KOHLEMIHUSAX M HaIpaBICHUIX IIO
M3Yy4aeMOH TUCLUIUINHE; 8bICOKUL YPOBEHb K)IbMYypbl UCIIOIHEHUS 3aJaHUI.

7 6aJ10B — cucmemamusuposantule, 21yO0KUe U NOJHbIE 3HAHUSA NO 8CeM pa3oenam yuyeOHouU
npocpammul, WCTOIb30BaHUE HAYYHOM TEPMHUHOJOTHUU, CTUIMCTUYECKH TPAMOTHOE, JIOTUYECKH
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NPaBWIbHOE HM3JIOKEHHE OTBETa Ha BOIPOCHI, YMEHHE IENIaTh 0OOCHOBAHHbIE BbIBOObL; BIAJICHHE
WHCTPYMEHTapUeM Y4eOHOW IUCIUIUIMHBI, YMEHUE €ro HCIOJIb30BaTh B PEUICHUH CTAHIAPTHBIX
(TMTIOBBIX) 3a/a4; YMCHHE OPHEHTHUPOBATHCS B TEOPHSX, KOHIEMIUAX W HAMpaBJICHUSX IO
U3y4aeMOH TUCIUILTUHE; 8bICOKULL YPOBEHb KYIbMYpPbl UCTIONHEHHS 3aIaHHH.

8 6amn0B — cucmemamusuposantule, 21yOoKUe U NOJIHbIE 3HAHUS NO 8CEM PA30eNdM YYeOHOlL
npo2pammul, WCIIONB30BAHUE HAYYHOW TEPMHHOJIOTHH, CTHJIIMCTUYECKH TPAMOTHOE, JIOTHYECKH
NPaBUWIbHOE HM3JIOKEHHE OTBETa Ha BOIPOCHI, YMEHHE IENIaTh 0OOCHOBAHHbIE BbIBOObLL; BIAJICHHE
MHCTPYMEHTAapHEM yueOHOU TUCIMITIIMHBI, YMEHUE €0 UCIIOIb30BATh B peuleHul He CaHO0apmmblx
3a0au; yMEHUE OpPWUEHTHPOBATHCS B TEOPHUAX, KOHIEMIMSIX W HAMpPaBICHHUAX IO H3ydaeMoOi
TICIIATUTHHE; 8bICOKULL YPOBEHb KVIbMYPbl UCTIOTHEHUS 3aJaHUH.

9 0aJN10B — cucmeMamu3uposanHvle, 21yooKue U NOIHble 3HAHUS N0 8CeM PA30endm YYeOHOl
npocpamMmvl, MOYHOe WCIONB30BAaHUE HAYYHOH TEPMHHOJIOTUH, CTHWJIMCTHYECKH TPaMOTHOE,
JIOTMYECKHU TPAaBUIIBHOE M3JIOKEHHE OTBETA Ha BOMPOCHI, YMEHHE JeNIaTh 0O0CHOBAHHbIE 661800,
BJIaJICHUEC WHCTPYMCHTapueM YyYeOHOW JUCIUIUIMHBI, VMEHUe peuwiams meopuecKu He
cmanoapmuule 3aa4d; YMEHUE OPUEHTHPOBATHCS B TEOPUSX, KOHICHIHSIX U HAIMPABJICHUAX IO
U3y4aeMOU TUCIUIUTUHE; 8bICOKULL YPOBEHb KYIbNYPbl UCTIONTHEHUS 32 TaHHH.

10 6an10B — cucmemamu3uposaniwvie, 21yO0KUe U NOJHbIE 3HAHUSL NO 8CeM PA30endM YUeOHOU
NPOSPAMMbL, @ MAKINCEe NO OCHOBHBLIM BONPOCAM, BbIXOOSWUM 3d ee npedeivl, MOUHOe
UCIIOJIb30BaHNE HAYyYHOW TEPMUHOJOTUH, CTHIMCTUYECKH TPAMOTHOE, JIOTUYECKH TMPaBHILHOE
U3JI0KCHWE OTBETa Ha BONPOCH, YMEHHUE [eJIaTh 000CHOBaHHblE  6bIBOOLI; BIIAJICHHE
WHCTPYMEHTApUeM y4eOHOW IUCIMIUIAHBI, YMEHHE PEllaTh TBOPYECKHM HE CTAHIAPTHHIC 3a7auu;
YMEHUE OPHUEHTHUPOBATHCS B TCOPHSX, KOHIEHIIMIX W HAIPABJICHUSAX 110 U3y4aeMOH JHUCIUILINHE,
JIaBaTh UM KPUTHYECKYIO OLEHKY; 8bICOKULL YPOBEHb KYIbMYpbl UCTIONHEHHS 33 JaHHH.

5.4 Kpurtepuu oneHKH J1abopaTopHbIX padoT

Kaxxnast BeIMOSTHEHHAS ¥ 3allIMIIEHHAs JabopaTopHas padoTa OIIEHUBAIOTCS OT 210 5 0asioB.
[Tpu sTom 1 Gann HauucnsgeTcs 3a BHINOJIHEHUE paboThl M 2 —5 Gamna 3a odhopMileHHE OTYeTa U
3amuTy paboTel. Ecim mo okoHYaHMIO MOAYJs JlabopaTopHas paboTa BBINIONHEHa, HO HE
3aluIeHa, To 6aJuIbl 110 Hel He HAUMCIIAIOTCS U OHA MOTMAa aeT B pa3psi 3a10JKEHHOCTH.

5.5 Kpurepuu OneHKH 3K3aMeHa

MaxkcruManabHOE KOJMYECTBO OalljloB, KOTOpPO€ MOKET Ha0paTh CTYJEHT Ha DJK3aMeHe,
coctaBisier 40 OamoB. DK3aMeH NPOBOIUTCS B JABa dTama. IlepBblif sTanm BkitoyaeT B cels
MMCbMEHHBIA OTBET Ha BOIPOCHI, MPEICTABISIONIMX COOOW CIIy4ailHyr0 BBIOOPKY W3 BOMPOCOB,
BBIHOCHMBIX Ha 9K3aMEH W OJHY 3ajady. 3ajava oleHMBaeTcsi B 15 OamioB, KakIbli U3 JBYX
BorpocoB 1o 10 0amioB, OTBETHl Ha JOMOJIHUTEIBHBIE BOMPOCH - 5 OamioB. Bropoit stan
3aKJII0YaeTcsl B KPaTKoi Oeceqie co CTyIeHTOM 110 OCHOBOIOJIAraloiuM BOIIPocaM Kypca.

6 METOAUYECKHUE PEKOMEHJIAIIMA o OPIAHM3 AU H
BBIIIOJIHEHHUIO CAMOCTOSATEJABHOU PABOTHBI CTYJAEHTOB 110 YYEBHOMU
JAUCHUITJIMHE

[Tpu u3yueHNH JUCUUIUIMHBI HCTIOIB3YIOTCS ClieaAyIoIne (OpMBbl CAMOCTOSITEILHONW PabOTHI:
pelIeHne WHANBUAYATBHBIX 3a/1ad BO BpeMs MPOBEACHNUS NMPAKTUYECKUX 3aHATHH IOJI KOHTPOJIEM
IpernojiaBaTesnsi; MOArOTOBKA YCTHBIX BBICTYIUIGHMM 10 3aJaHHOM TeMaTHKe, Hay4HO-
Hccie0BaTeIbcKas paboTa; MOATOTOBKA K YCTHOM 3alUTe JTa0OPaTOPHBIX paboT M0 KOHTPOJIHHBIM
BOIIPOCAM.

[lepeueHb KOHTPOJIBHBIX BOMPOCOB M 3aJaHUN JJISI CAaMOCTOSITEIBHOW pPabOTHI CTYICHTOB
NpUBEJCH B MpUJIOXKEeHUH U XxpaHutcs Ha Kadeape. Jlns CPC pexkomeHmyercss HCIOIB30BaTh
WCTOYHHKH, TIPUBEICHHBIE B II. 7.

Kputepun onenku: 6amsl 3a paboty natorcst B pazmepe ot 0 1o 10 6amioB. MakcumanbHBIH
0an maercs 3a MPaBWIBHBIA XOJ pEIMICHHs 3a/1a4, MOAPOOHOCTh M TPAaBHIBHOCTH H3JI0KEHHS
TEOPETUYECKOTr0 MaTepuasa, HOArOTOBKY JIOKJIaJ0B Ha HayYHbIe KOH(epeHIINH.
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7 YYEBHO-METOIUYECKOE M HWH®OPMALIMOHHOE OBECHEYEHHUE
YYEBHOU JUCIIUITJIMHbI

7.1 OcHOBHas1 JUTEpPaTypa

Ne ABTOp, H%BaHEIe, MECTO W3JaHHsA, H3JATCILCTBO, TOJ Tpudp KomnaecTBo
/0 | u3naHu y9eOHOM IUTepaTyphl 9K3EMIUIIPOB
1 Cagennes, 1. B.Kypc o6mieit puzuku: yueob. PexoMennoBano 30
nocobue: B 3 T. T.2 DnekTpuyecTBO U MarHeTu3M. | MUHHUCTEPCTBOM
Bounnel. Onrtuka - CII06. ; M. ; Kpacrogap : Jlans, obpazoBanus PO B
2019. - 500c. KadecTBe y4eOHOTO
1ocoOust s CTyICHTOB
BY30B

7.2 lonoJTHUTE/IbHAS JIUTEpaTypa:

Ne KonuuectBo
o/ ABTOp, Ha3BaHI:Ie, MCCTO H3JaHusA, HU3OATCILCTBO, IO Fpn(i) K3EMILIAPO
U3gaHus y‘{e6HOI/I JIMTEpaTyphbl B
1 Tpodumosa, T.U. Kypc ¢pusuku: Yuebnoe nocodbue mia | Pekomennosano  Mun-Bom | 71
BTy30B / T.W. Tpodumosa — M.: U3n. «Beicias 1mkona», | oopazopanus CCCP B kau-Be
2007.— 560c. VII nyst BTY30B
2 Hetnad A.A, Asopckuii B.M. Kypc ¢usuku: YueOHoe | PekomennoBano  Mwun-Bom | 93
rocobue st BTy30B / [etnad A.A, SBopckmit b.M. — | o6pazoanus CCCP B kay-Be
M.: «Bricmas mkoma». 1989. — 607c. VII myist BTY30B
3 AcrtaxoB, A.B., lupokoB, IO.M. Kypc ¢msuxku T3. | PekomengoBano  MuH-BoM | 75
KBanrosas ¢usuka. - M.: Hayka, 1983.-360c. obpazoBanuss CCCP B kau-Be
VII nns BTy30B
4 UeptoB A.I'., Bopo6seB A.A. 3amaunuk mo ¢usuke. — | PekomeHnoBano  MwuH-BoM | 142
M.: Bercur. mk. 1981.—430c. o6pazoBanuss CCCP B kay-Be
VYII nns BTY30B
5 Cena, JILA. Emununel ¢u3wdeckux BenWduH W uX | PekomenmoBano  MwuH-BOM | 3
pasMmepHOCTE. — M.: Hayka, 1988.—432 c. obpazoBanns CCCP B kau-Be
VYII nns BTY30B
6 Tpodumona, T.N. Kypc dusuku. 3amaun u pemenus. | YMO mno obGpa3zoBanuio B | 15
VYuyebnoe mocobue aus Bry3os/T.M. Tpodumora, A.B. | obnactu mat. u und. MuH-Ba
®upcos.— M.: U3n. «Axkagemus», 2004.-592c. obpazoBanusi PO B xauecTBe
VII nns BTY30B
7 Hetmad A.A, Ssopckmit .M. Kypc ¢usuku. — M.: | PekomennoBano  Mun-Bom | 10
«Bricmras mkoma». 2001. — 718c. obpazoBanns PD B Kkad-Be
VYII nns BTY30B

7.3 llepeuennb pecypcoB ceTd UHTepHeT MO H3yYyaeMOl AMCHUIJINHE
http://cdo.bru.by/ext/campus/pages/resources/courses/bmas_b.php

7.4 IlepedyeHb HAIJISIAHBIX M JAPYIMX IOCOOMI, MeTOAUYECKHX PEKOMEHJAUMI 110
NPOBEACHUI0 KOHKPETHBIX BHAOB YU4eOHBIX 3aHATHI, a TaK:Ke METOANYECKHX MAaTEepPHAJIOB K
HCIO0JIb3yeMbIM B y4eOHOM Ipolecce TEXHHYECKHM CpeAcTBaM

7.4.1 MeTtoauyecKue peKOMeHAal UK

1. Xomuenko A.B., UYypakosckuii II.5., Kopueea WM.A. ®uszuka. Mertoauueckue
pPEKOMEHIAlUU K JTA0OpaTOPHBIM padoTaM JUIsi CTYACHTOB BCEX CIEIUAIBHOCTEH, U HANpaBICHUN
noAroToBKU. MonekymnsapHas ¢usnka u Tepmoaunamuka. Yacts 1. — Morunes: bPY. 2019, 32 crp.
(100 »k3.).

2. Xomuenko A.B., )Komo6osa JI.B., Kosanenko O.E. JIsmun A.U., ITuBoBaposa E.B. ®usuka.
MeTtonudeckue peKOMEeHIAIUY K JIa0OpaTOPHBIM paboTaM JJisi CTYJCHTOB BCEX CHEIHATbHOCTEH U
HaIpaBJIeHUH TOATOTOBKM JHEBHOW W 3a04HOM popm oOydeHus. Ontuka. Yacts 2. — Moruses:
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bPVY. 2019, 48 ctp. (115 7k3.).

3. Xomuenko A.B., Jlsnun A. U., Uynakosckuii I1.4., ITapamkos C.O., IluBoBaposa E.B.
Ouznka. Meroauueckue peKOMEHAAMU K JabopaTopHbIM paboTam [Uisi CTYIOEHTOB BCeX
CHeUMaTbHOCTEH U HAIIPABICHUN MOATOTOBKY JTHEBHOM U 3a04HON (hopM 00ydeHus. MonekynspHas
¢busuka u repmoauHamuka. — Mormies: bPY. 2019, 44 ctp. (115 sk3.).

4, Xomuenko A.B., Komanenko O. E., Jlanun A. MW., IluBoBapoa E.B. ®wusuka.
MeTtoauueckrie peKOMEH AU K 1abopaTopHbIM paboTaM JUIsl CTYJIEHTOB BCEX CIEUaIbHOCTEN U
HarpaBJIeHUH MOATOTOBKU OYHOU U 3a04HON (hopM 00ydeHHs. DIAEKTPOCTATHKA U MOCTOSHHBIHN TOK.
— Morunes: 2020, 40 ctp. (100 3k3.).

5. Xomuenko A.B.,MankeBuu H.C,Illynera A. B. Meroandeckne peKOMEHIAUN K
71a00paTOpHBIM paboTaM JJIsi CTYJEHTOB BCEX CIEUUAIBHOCTEH M HANpPaBICHUH MOATOTOBKH OYHON
1 3a049HOM popM 00ydeHusi. Mexanuka. Yacte 2. — Morunes: BPY. 2020, 42 ctp. (115 7k3.).

6. Koganenko O.E., JIsnun A.U., ITuBoBaposa E.B., Xomuenko A.B. ®uzuka. Merognueckue
peKOMeHIaluu K JabopaTopHbIM paboTaMm Ui CTYACHTOB BCEX CHELMalbHOCTEH M HaIpaBliEeHUH
MOJTOTOBKU JTHEBHOM U 3a0uHOU popm oOyuenus. Mexanuka. Yacts 1. — Morunes: bPY. 2021, 48
ctp. (36 7K3.).

7. Mankesuuy H.C., Xomuenko A.B., Uynakosckuit I1.SJ. Dusuxka. Merogunueckue
peKOMeHIaluu K J1ab0paTopHbIM padoTaMm Ui CTYACHTOB BCEX CHENMaTbHOCTEH M HaIpaBlIEeHUMN
MOJATOTOBKM OYHOW M 3a04HOM (popm oOyuenus. Mexanuka. Yacte 3. — Morunes: BPY. 2021, 48
ctp. (36 7K3.).

8. I'nymenko B.B., Mankesuu H.C., Jlanun A.U., [Tapamkos C.O., Xomuenko A.B. ®usuka.
MeTtoauueckrie peKOMEHIAauU K TabOpaTopHbIM paboTaM JUIsl CTYJIEHTOB BCEX CIENUaIbHOCTEN U
HarpaBJIeHUH MOATOTOBKM OYHOW M 3a04HOM (hopMm oOyuenus. KoneGanust u Boiubl. Yacts 1. —
Morunes: BPY. 2021, 48 ctp. (36 3k3.).

9. Mankesuu H.C., JIsnun A.U., IluBoBapoBa E.B., Xomuenko A.B. ®uzuka. Meroanueckue
peKOMeHIaluu K JabopaTopHbIM padoTaMm Ui CTYACHTOB BCEX CHEMalbHOCTEH M HalpaBliEeHUH
MOJATOTOBKM OYHOHM M 3a04HON (Gopm o0ydeHus. DnekTpocraThka. IlocTosHHbIA TOK. MarHutHoe
nosie. — Morunes: bBPY. 2021, 48 ctp. (36 7k3.).

10. [Tapamkos C.O., [IuBoBaposa E.B., Xomuenko A.B., llynsra A.B. ®uzuka. Meroanueckue
peKOMeHIaluu K JabopaTopHbIM padoTaMm Ui CTYACHTOB BCEX CHEMalbHOCTEH M HampaBlIeHUMN
MOJATOTOBKM OYHOHM M 3a0uHON Gopm oOyuenus. Ontuka. Yacte 3. — Morunes: bPY. 2021, 48 ctp.
(36 2K3.).

11. Xomuenko A.B., JIsnun A.U., I'mymenko B.B., Mankesuu H.C. ®usuka.JlabopaTopHsblii
MPAKTUKYM MO Kypcy (U3UKH 7Sl CTYJEHTOB BCEX CIELUAaIbHOCTEH M HAMpaBlIEHUH MOATOTOBKU
JTHEBHON W 3a04HOM (opMm oOyuenusi. Konebanus u Bonubsl. — Morunes: bPY. 2023,48 ctp. (36
9K3.).

12. JIsnun AWM., IluBoBapoBa E.B., Xomuenko A.B., lllynera A.B. ®usuka. JlaboparopHslit
MPAKTUKYM MO Kypcy (U3UMKH 7Sl CTYJEHTOB BCEX CIELHAIbHOCTEH M HAIMpaBJIEHUH MOATOTOBKU
JTHEBHOU 1 3a0uHOi (hopMm 00yuenus. Onruka. Yacts 1. — Morunes: BPY. 2023, 48 ctp. (36 3k3.).
13. Xomuenko A.B., Kosanenko O.E., IluBoBapoa E.B. ®wusuka. Mertoauueckue
pEeKOMEHAAUU MO Kypcy (U3MKH JUIs CTYACHTOB BCEX CHEIMAJbHOCTEW M HampaBJICHUN
MOATOTOBKU THEBHOM ¥ 3a04HOU opM o0yuenus. Onruka. Yacts 2. — ormies: bPY. 2023, 48 crp.
(36 7k3.).

14. MankeBny H.C., UYynakoBckuii I1.51. ®uszmka. Meroguueckue peKOMEHJAUN K
IPAKTUYECKUM 3aHATHAM IS CTYJIEHTOB BCEX CIIELUAIBHOCTEN M HAIPaBIEHUM MOATOTOBKM OYHOM
u 3a0uHON (popm 00yueHus. Mexanuka. OCHOBBI MOJICKYJIAPHON (DU3UKK W TEPMOJAMHAMHUKH. —
Moruines: bPY. 2023, 34 ctp. (66 3k3.).

15. Komanenko O.E., Jlsmun A.U., lynera A.B., [IuBoBapoBa E.B. ®uszuka. Metonnueckue
PEKOMEHIALNN K IPAKTUUECKUM 3aHATHUSAM Ui CTYJIEHTOB BCEX CHELMAIBHOCTEH M HaIlpaBICHUN
MOATOTOBKA OYHOW W 3a04HOW (opm oOyueHus. DnekrpoctaTuka. MarnermsMm. KomebGanus u
BOoJIHBL. — Morunes: BPY. 2023, 48 ctp. (66 3k3.).

16. Xomuenko A.B., Jlsmua A.U., IluBoBaposa E.B. ®wusuka. JlabopaTopHbIil MpakKTUKyM IO
Kypcy (U3MKH JUIs CTYACHTOB BCEX CIEIHAIbHOCTEH W HampaBlIeHUH MOATOTOBKH THEBHOH H
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3a04HOM opM 00yueHuss. MarautHoe mose. — Morunes: BPY. 2023,46 ctp. (36 3k3.).

17. Xomuenko A.B., llynera A.B., ITapamkos C.O. ®usuka. MeTouueckre peKOMEHIaIUuu K
MPAKTUYECKUM 3aHSATHUSAM JJIsl CTYJIEHTOB BCEX CIELUAIbHOCTEN U HaMpaBIeHUI MOArOTOBKU OYHOM
U 3a04HON QopMm oOyueHus. Ontuka. OCHOBBI (PU3UKK TBEPAOTO Tela, SJIEMEHTHl aTOMHOH H
snepHoi ¢uszuku. — Mormiies: bPY. 2023, 34 ctp. (66 3k3.).

7.4.2. Un(opManMOHHBIE TEXHOJIOTUHN
[TnaxaTsl o pa3aenam GU3HKH:
1. SIBnenus nepenoca
. Aucddyszus razon
. Anarpamma cocrostnusg CO>
. JInHaMu4ecKas BSI3KOCTh KMIKOCTEH U ra30B
. CxeMa MamHbl JIMHAE 171 C)KUKEHUS BO3yXa
. M30Tepmbl Ban-nep-Baanbca n oGnacv pa3nuyHbIX COCTOSIHHM BelecTBa Ha quarpamme P-V
. CKKeHue reiaus
. KoaddummeHT TermnoBoro pacumpeHnsi HEKOTOPBIX TBEPJIBIX TEJN MPH aTMOCHEPHOM JTaBICHUN
. TemmepaTypbl KUIIEHHUS], IJIABJICHNS U KPUTHUYECKHE ITApaMETPhl HEKOTOPBIX BEILIECTB
10. TpoliHble TOUYKH HEKOTOPBIX BEIECTB
11. Bsaskoctb razos
12. 1uddy31noHHO-KOHIEHCAITMOHHBIA HACOC
13. YaennHbIe ra30BEIE IOCTOSIHHEBIE
14. Ilytu o u B- gyactui B kamepe Bunbcona
15. PagnoakTrBHBIE PSIBI
16. ®0TO AMYIBCUOHHBIN METOJ PETUCTPALIMM HOHU3UPYIOLINX U3JIy4E€HUN
17. ITly3sipbKOBas kKamepa
18. PaguoakTuBHBIE MTPEBPAIICHHS OCKOJIKOB, BO3HUKAIOUIUX MU JACJICHHUH sJIpa ypaHa.
19. DHeprus cBsi3M aTOMHBIX SIAEP
20. 3aBUCUMOCTH M30BITKA MACCHl M YITAKOBOYHOTO KOAPPHUITUEHTA OT MaCCOBOTO YUCIIA
21. luksnotpoH
22. Cxema cocTaBa KOCMUYECKOTO U3Ty4ECHHUSI
23. Cxema GeraTpoHa

O 0 1N D B~ W

MynsTUMeaua:
4. JlunaMuKa BpaniaTeJIbHOTO JIBH>KEHHS TBEPIOTO TENa;
13. DnexTpocTaTuuecKoe MmoJjie B BAKyyMe.
14 DnektpocraTuyeckas Teopema [aycca;
23. 3aryxaromye KojaeoaHus;
24. BeIHYXJICHHBIE KOJICOaHMUS.

8 MATEPUAJIBHO - TEXHUYECKOE OBECHEYEHHUE YYEBHOM
JANCIHUITINHBI

MaTepI/IaJIBHO-TeXHI/I‘ICCKOe O6€CHC‘-I€HI/IC AUCHUIINIMHBL  COACPIKUTCA B IMACOpPTax
nabopaTtopuii, yrBepkaeHHbIX 23.02.2020 r., per. No:No:

—11YJI-4.103-303/2-22

—I1YJI-4.103-304/2-22;
—11VJI-4.103-305/2-22;
—1YJI4.103-310/2-22.
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JIOTIOJTHEHUSA Y USMEHEHU S K PABOYEHN TTPOI'PAMME JINCIATIJTMHBI

1o y4eOHON AUCITUTUIMHE dusuka

HalpaBJICHUC ITIOATOTOBKH

15.03.06 MexarpoHUKa U POOOTOTEXHUKA

HarpaBieHHOCTh (mpoduns)  PoboToTexHMKa M pOOOTOTEXHUYECKHUE CUCTEMBbI:

pa3paboTKa U IpUMEHEHHE

Ha 2024 / 2025 y4eOHbIi ro1

NeNe
. JloronHeHus: 1 U3SMEHEHUs OcHoBaHue
[TynkTr 7.4.1 «MeToauueckue peKOMEH Iallui» U3JI0KUTh B Ilepeusznanue
CJIEAYIOIIEH peaaKkIuu METOUYECKUX
yYKa3aHUi u
7.4.1 «Metoauueckue peKOMEH AU PEKOMEHIAITHi

1. Xomuenko A.B., I'mymenko B.B., Maukeuu H.C.,
[MuBoBapoBa E.B. ®usuka. Ilpaktukym mo Kypcy (GU3HKH.
[loarotoBka Kk uHTEpHET-9K3aMeHY. (OCHOBHBIE 3aKOHBI U
ypaBHeHus. — Morunes: bBPY. 2024, 46 ctp. (36 3k3.).

2. Xomuenko A.B., I'mymenko B.B., Mankesnu H.C.,
[MuBoBapoBa E.B. ®usuka. Ilpaktukym mo Kypcy (GHU3HKH.
[logrotoBka K MHTEpHET-IK3aMEeHy. BapHaHTBl TECTOBBIX
3amanuid. — Morwmiie: BPY. 2024, 36 ctp. (36 3k3.).

3. Xomuenko A.B., Uynakosckuii 11.51., Kopneera M.A.
®wusuka. JlabopaTopHBIl MPAKTUKYM MO Kypcy (U3MKHA IS
CTYJIEHTOB BCE€X CIELMAILHOCTEN M HANpaBIE€HUN MOATOTOBKH
JTHEBHOW U 3a049HON (hopm oOyuenus. MonekymnspHas (usnka
u tepmoauHamuka. Yacts 1. — Morunes: bPY. 2024, 32 ctp.
(36 9K3.).

4. Tnymenko B.B., Koamenko O.E., Mankesuu H.C.
®uszuka. JlabopaTopHBI TPAKTUKYM MO Kypcy GU3UKU IS
CTYJIEHTOB BCE€X CIIELIMAIILHOCTEN M HANPaBIECHUN MOATOTOBKHU
JTHEBHOW W 3a0uHONl (opMm oOydeHus. ATOMHas W siiepHas
¢usuka. — Morunes: BPY. 2024, 44 ctp. (36 3k3.).

5. Jlamun A.W., IluBoBapoBa E.B. Xomuenko A.B.
®wusuka. JlabopaTopHbBIil MPAKTUKYM MO Kypcy (U3MKHA IS
CTYJEHTOB BCE€X CIELMAIBLHOCTEN M HANpaBIE€HUN MOATOTOBKH
JTHEBHOW M 3a04HOi (GopM 0OydeHus. MarHutHoe moje. —
Morunes: BPY. 2023, 48 ctp. (36 3K3.).

6. Xomuenko A.B., Jlanun A.M., T'naymenko B.B.,
Mankesud H.C. ®usuka. JlabopaTopHbIN MPAKTHKYM IO KYpCy
(Gu3HKH U CTYJCHTOB BCEX CIEIHMAIBLHOCTEH M HANpPaBICHHIMA
MOJITOTOBKHU JTHEBHOW U 3a04HOM (hopm oOyueHus. Konebanus u
BosHBI — MorwuiieB: BPY. 2023, 48 ctp. (36 9k3.).

7. Jlasmua AWM., IluBoBapoBa E.B., Xomuenko A.B.,
[llynera A.B. ®usuka. JlabopaTopHblii MPAKTUKYM 1O KypCy
(GU3MKH Ul CTYJEHTOB BCEX CHENMAIbHOCTEH M HanpaBICHHM

CBOIHBIN IIaH

n3ganni Ha 2024 r.

np.Ned or 24.11.23
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MOJITOTOBKM JHEBHOM M 3a04HOU (hopm oOydeHus. OnTuka.
Yacte 1. — Morunes: BPY. 2023, 48 ctp. (36 3k3.).

8. Maunkesnu H.C., UYynakoBckuit IL.SJ. ®usuka.
Meronnueckne peKOMEHJalUK K TPAKTUYECKUM 3aHATUAM IS
CTYJIEHTOB BCE€X CIELMAILHOCTEN M HaNpaBIE€HUN MOATOTOBKH
ouyHOW M 3ao04yHON (opm oOyueHus. Mexanuka. OCHOBBI
MOJIEKYJISIpHOU (pU3HMKM U TepMoauHaMuku. — Morunes: BPVY.
2023, 34 ctp. (66 7K3.).

9. Kopanenko O.E., Jlanun A.UN., Ulynera A.B.,
IIuBoBapoBa E.B. ®usuka. Metoauueckue peKOMEHIANU K
MPaKTUYECKUM 3aHATHUSAM JJIs1 CTYJIEHTOB BCEX CHEIMAIbHOCTEN
M HampaBJICHUH TIOATOTOBKM OYHOW W 3a049HOW (opMm
oOyuenus. DnekrpocraTuka. Marauerusm. KoneGanust 1 BOJIHBI.
— Morunes: BPVY. 2023, 48 ctp. (66 3k3.).

10. Xomuenko A.B., Kosanenko O.E., IluBoBapoBa E.B.
®wusuka. JlabopaTopHbBIil MPAaKTUKYM MO Kypcy (GU3MKHA IS
CTYJIEHTOB BCE€X CIELMAILHOCTEN M HAaNpaBIE€HUN MOATOTOBKH
JTHEBHOW W 3a04HOM ¢opm oOyuenus. Onrtuka. Yacte 2. —
Morunes: BPY. 2023, 48 ctp. (36 3K3.).

11. I'nymenko B.B., Maunkesuu H.C., Jlanun A.U.,
[TapamkoB C.O., Xomuenko A.B. ®uzuka. Metoauueckue
pEKOMEHIAIH K JJa00paTOpHBIM paboTaM sl CTYJIEHTOB BCEX
crenuanbHOCTeH, OO0ydaromuxcsi 1o  OeJOpyCCKUM |
poccuiickuM oOpa3oBareibHBIM mporpammam. KonebGanus u
BostHBL. YacTe 1. — Morumnes: BPY. 2021, 48 ctp. (30 2k3.).

12. MankeBnu H.C., Jlsmma A.M., Iluomapora E.B.,
Xomuenko A.B. ®usuka. Metonuueckue peKoMeHAAIMU K
nabopaToOpHBIM paboTaM ISt CTYJICHTOB BCEX CIEIUAIbHOCTEH,
00 yJarommxcs o OenopyccKkuM u pOCCUCKUM
00pa3oBaTebHBIM porpamMmam. DNEeKTPOCTATHKA,
IIOCTOSIHHBIA TOK. MaruutHoe mone. — Moruies: bPY. 2021,
48 ctp. (30 3K3.).

13. Ilapamkos C.O., IIuBoBapoBa E.B., Xomuenko A.B.,
[lynera A.B. ®wusuka. MeTonuyeckue peKOMEHJAUUU K
nmabopaTOpHBIM paboTaM ISt CTYJICHTOB BCEX CIEIUAILHOCTEH,
o0yJarommxcs o OenopycckuM u pOCCUCKUM
oOpazoBarenbHbIM  mporpammam. Omnrtuka. Yacte 3. —
Morunes: BPY. 2021, 48 ctp. (30 3k3.).

14. Koanenko O.E., Jlamun A.U., TlusoBaposa E.B.,
Xomuenko A.B. ®usuka. Metonuueckue peKoMeHAAIMU K
1a00paToOpHBIM paboTaM Ui CTYJICHTOB BCEX CIEIMaIbHOCTEH,
o0Oy4Jarmuxcs o 0eJIOPYCCKUM u pOCCHICKUM
o0Opa3oBaTebHBIM TPOrpaMMaM, JHEBHOM W 3a04HONl (opm
oOyuenusi. Mexanuka. Yacts 1. — Morunes: BPY. 2021, 48
ctp. (30 7K3.).

15. Mankesnu H.C., Xomuenko A.B., Uymakosckuii I1.4.
®uzuka. Meroandecknue peKOMEHIAIMW K J1a0opaTOPHBIM
paboTaM JIJ1sl CTYZICHTOB BCEX CIENUAIbHOCTEH, 00y4Jaromuxcs

24




no  OEmopycCKMM M POCCHHCKMM  00pa3oBaTelbHBIM
nmporpammam, THEBHOU U 3a04HOM (hopm oOydeHusi. MexaHuKa.
Yacts 3. — Morunes: bPY. 2021, 48 ctp. (30 3k3.).

16. Xomuenko A.B., Mankesnu H.C., Ilynera A.B.,
Oduzuka Meronudyeckrue pPEeKOMEHAAUUA K Jab0paTOpHBIM
paboTam /sl CTYJIEHTOB BCEX CIIEIUATBHOCTEH, 00YJIarOIINUXCs
M0  POCCHMCKUM U  OelIOpycCKMM  00pa3oBaTelbHBIM
nporpammam. Mexanuka. Yacts 2. — Moruines: bPY. 2020, 40
ctp. (100 5k3.).

17. Xomuenko A.B., Kosaneuko O. E., Jlamuan A. H.,
[TuBoBapoBa E.B. ®usuka. Meroguyeckue peKoMeHAAIMU K
1a00paTOpHBIM paboTaM Ui CTYJCHTOB BCeX CHEIHUaIbHOCTEH,
oOy4Jarmmxcs o pOCCHIICKUM u 0eopyccKUM
oOpa3oBaTelbHBIM  MPOTPAMMaM. DneKkTpocTaTuka |
MoCcTOSIHHBIN TOK. — Morwmnes: 2020, 40 ctp. (100 3k3.).

Pabouas  mporpamMma — mepecMoTpeHa M onobpeHa  Ha  3acenaHu  Kadeapsl
Du3HYecKue METOIbLI KOHTPOJIS
(Haspanne kadenpbl-paspadboTHHKa NPOrpamMmbt)

(mpotokon Ned orvf 035, 2024)

3aseryroumii kademapoi

A-p (b.-M. HayK, JOLEHT
A.B. XoM4YeHKO

{YHEHAA CTEMEHL, YYCHOE 3BAHNE)

YTBEPX/JAIO

Jlekan MaiugocTpouTelibHoro  dhaKyiasTeTa
(HAa3BaAHHE (b{ll(_\_".-'[b'['ﬂﬂ. B IJI!'E}"CI\'EUOIH('.‘I'{) Mo 1aHHOH CHNELHANBHOCTH)

KaH/L. TEXH. HAYK., TOLEHT
//
: = HA.M. Cupena

(YueHAaA CTCNEHb. YUCHOE 3BAHHE) W
A9 D3 2024 2
COIJIACOBAHO:

3ag. ka(epoit ™
(HAa3BAHME BLINYCKAOIEH
Kkafeapsl 1aHHOI
CIEUHAILHOCTH)

B.M. [llemenkor

Beayumit Gubnnorexaps

0..C. {,(,Ugwé&

HauanbHuk yuebHO-MeTo[MuecKkoro

OT/ena O.E. Ileukosckas
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