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He.]'ll(l OCBOCHHUSA TUCHUIIJIMHBI

1.IenssMu OCBOCHUS JUCIUILIMHBI "®u3nka" SIBISIOTCS:

- OBJIQACHUC (I)yH,E[aMeHTaHBHLIMI/I IIOHATHUAMH, 3aKOHAMH H TeOpI/ISIMI/I COBpeMeHHOP’I (bI/ISI/IKI/I, a TAaKXXe MEeToaaMu
(1)H3H'ICCKOFO HUCCIICIOBAHMUA,

- (OpMHUpOBaHHE y CTYICHTOB CHCTEMATHYECKMX 3HAHMN O METOIAX PEIICHUS MPAKTHYCCKUX 3a1ad
(U3MKKM HA OCHOBE COBPEMEHHBIX MaTEMAaTHYECKUX MOJIENeH onucanus Gu3niecKux o0bEKTOB;

- o0y4yeHHe HaBbIKAM M YMEHHSM IIOCTAHOBKH PEalbHBIX M KOMIIBIOTEPHBIX JKCIEPHMEHTOB U aHAIU3a
MOJYYCHHBIX PE3yJIbTATOB

- pa3BHTHC HAYYHOTO MBINUICHUS M CO3JaHHe (DYHIAMCHTANIBbHOW Oa3bl JJIs YCICIIHOW NanbHeHIei
npo¢heCCUOHANBHON JCSITeIBHOCTH.

2. MecTo qucuumiunsl B crpykrype OOII BITO

HuctummHa " @usuxa" otHocutes K 6a3oBoit wactu OIl m popmupyer y OakamaBpoB IO HAIPaBICHUIO
noarotoBku 15.03.02.8 Habop 3HaHUI, yMEHUI, HABBIKOB M KOMIICTEHITHIA.

s yCTenmrHOTO OCBOCHHS IUCIUIUINHEL "¢usuxa” OakanmaBp 1o HampasieHnto moarotoku 15.03.02
JOJDKEH OCBOMTH MaTepHal AUCIUIUINH:

a) "Mamemamuueckuti anaiu3", KOTOPBIH OCHOBBIBACTCS Ha 3HAHHMSIX BCErO ammapara BbICIICH
MaTeMaTHUKH, OCBOCHHOTO IIPH €ro U3yYEeHHUH.

0) «Pemrenne nuddepeHranbHbIX YpaBHEHHUI», KOTOPBIH OCHOBBIBAETCS HA 3HAHHMAX BCEro arapara
BBICILICI MAaTEMaTHUKH, OCBOCHHOTO NP €ro H3yYEeHHUH.

JucturuinHa  «pu3uKa» SBISETCS MNpPEALIeCTBYIOME W HeoOXomuma JUis YCIEIIHOTO HW3y4YEeHUs
MOCJIEYIOUIUX JTUCIUILINH:

a) TEOPETHYECKOH MEXaHHKH;

0) SNMEKTPOTEXHUKH

3HaHWs, TOJNyYeHHBIC NPH W3YYCHHH IUCLMIUIMHA «(pH3UKa» MOTYT OBITH HCIOJB30BAaHBI B HAy4YHO-
MCCIIeIOBATENIBCKOM ACSTEIILHOCTH 110 HAIIPABICHHUIO IIOATOTOBKH.

3. Komnerenunu ody4yaromerocsi, GpopMupyeMblie B pe3yJibTaTe 0CBOCHHUS AUCHUAILINHBI " puszuka'
IMpouecc u3ydeHus aucuuiuiiebl " Qusuka" HampapieH Ha (OPMHUPOBAHME 3IIEMEHTOB CIEAYIOIIUX
kommeteHnuii B coorBercTBur ¢ ®I'OC BO u OOIT BO 1o naHHBIM HalpaBJIeHUSM MOJITOTOBKHU:

npodeccuonanbubix (IMK)
CnocoOHOCTh K CHCTEMaTHYECKOMY M3YUEHHMIO HAyYHO-TEXHHYECKOW HMH(MOpPMAIMHM, OTEYECTBEHHOTO U
3apy0eIKHOTO OIBITA IO COOTBETCTBYIOIIEMY MPODIIIIO OATOTOBKH (ITK-1).
YMeHre MOJeNupoBaTh TEXHUYECKHE OOBEKTH M TEXHOJOTHYECKHE IMPOIECCH ¢ HCIOIh30BAHUEM CTaHAAPTHBIX
MAaKEeTOB M CPEJICTB aBTOMAaTH3UPOBAHHOTO MIPOSKTUPOBAHUS, TOTOBHOCTh MPOBOJINTH 3KCIIEPUMEHTHI 1O 3aJJaHHBIM
METOAMKaM ¢ 00pabOTKOM 1 aHATM30M PEe3yJIbTATOB (IK-2)
B pesynbrate ocBOoeHUs qUCHHIUTAHBL " Qu3uka" 00yJarOMIHNACS TOJKEH:
1. 3nars:
- COBpPEMEHHBIE IIPEACTABIICHUS O NMPUPOJIE OCHOBHBIX (PM3MYECKUX SBJICHMH, O NMPUYMHAX MX BO3HHUKHOBEHUS U
B3aUMOCBSI3H;
- OCHOBHBIE TOHSTHS M TEOPUH, OMKCBHIBAIOIIUE COCTOSHHE (U3NYECKHMX OOBEKTOB W IPOTEKAIOIIWE B HHX
(huzMueckue MpoIeccHI;
- MaTeMaTHYeCKHe METO/IbI, MO3BOJISIOIIUE aJIeKBATHO OIUCATh U OOBSICHUTH NPOTEKaHHE JH0Oro KOHKPETHOTO
(hu3MUECKOTO0 Npoliecca HilH SIBICHHUS;
2. YMeTb:
- IPUMEHATH (yHAaMEeHTaIbHbIC 3HAHUS JUIS PEICHHUS 3a/1a4 IIPUMEHHUTENHHO K PETBHBIM IIPOLeccaM
- IPUMEHATH (PyHAaMEeHTaIbHbIE (PU3NUECKHE 3aKOHBI M MOJIENH JUIS PEIICHHs] HHXEHEPHBIX 3a/1a4;
-IJJAHUPOBATh U CTABUTH HAYYHBIH SKCIEPHUMEHT; 00pabaThIBaTh pe3ybTaThl H3MEPEHNU;
- BBINOJIHATH YMCJICHHbBIC OLICHKH MOPSIKOB BEJIMYMH, XapaKTEPHBIX JUISl Pa3JINUHbIX Pa3eoB €CTECTBO3HAHUS.
3. Baagers:
- AQHATUTHYECKIMH M YHCICHHBIMH METOIAMH peIIeHus anreOpandecknx W TudQepeHInaIbHbIX YpaBHEHHH,
ypaBHEHHI MaTeMaTHYECKON (PM3UKH; METOJAMH CTATHCTHIECKOW 00paObOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.
- HaBBIKAMH MNPUMCHEHHS CHUCTEM (HM3MUYECKHX EOWHHUI[ MPH HHTEPIPETAIlNHA PE3yIbTATOB (PUIUICCKUX
9KCIEPUMEHTOB,
- HaBBIKAMH pPabOTHl C HW3MEPUTECIHLHBIMH TIPUOOpaAaMHU W MaTEeMAaTHYECKUMU METOJaMHu o0paboTKu
9KCIEPUMEHTAIBHBIX PE3yIbTaTOB



4, CTpyKTYypa M cojiepKaHue THCHUILTHHBI «DU3HKay

OO0mast TPyZOEMKOCTh TUCIUIDIMHBI COCTaBIsIeT 12 3aueTHBIX equnni, 432 gaca.

Ne Busst yueOHoOIt Hndopmarg OueHoYHBIE CpeCTBA
n/ Paznen paboTst HOHHBIE U JUTSL IPOBEACHUS
i JycuuminHb (B yacax) npyrue MIPOMEXYTOYHON
obpaszoBate | aTTeCTAIMH MO pa3IenaMm
JIbHBIC
TEXHOJIOTH
u,
e HCIIONB3Ye
3 MBI€E TIPH
g OCYIECTBI
o CHUH
obpasoBare
JIBHOTO
mporecca
Jlex- CemuHap Jlaboparop CPC
Huun (npakTuueckue HbIE
3aHATHUA, PaboTsl
1 Dduzndeck 1 10 20 27 2 Konnoksuym,
ue oLleHKa pedepara,
OCHOBBI oueHKa caauun
MCXaHUKH nabopaTopHbIX pabot
2 CrartucTuueckas 1 8 16 27 Konnoksuym,
(usmka u OLLeHKa pedepaTa,
TEPMOJUHAMHUKA oueHKa caauun
nabopaTopHbIX paboTt
3 DJIeKTPOCTaTHKA 2 8 10 8 8 8 KoHTponbHas  pabora,
KOJLIOKBUYM,
oLleHKa coauu
nabopaTopHbIx pabor,
oLeHKa pedepaTa
4 DJeKTPUIECKUiT TOK 2 8 6 8 18 2 KoHTposnibHas  pabora,
oLleHKa coauu
nabopatopHbix  pabor,
oLeHKa pedepaTa
KONIOKBUYM
5 DJeKTpOMarHuTHOE 2 20 14 8 64 10 KoHTposnbHaa  paboTa,
roie oLeHKa caaun
nabopatopHbix  pabor,
oLeHKa pedepaTa
Konnoksnym
6 Bonnosas ontuka 3 6 6 6 2 KoHTposibHas  pabora,
oLleHKa pedepata
KONIOKBUYM
7 KganroBas 3 6 6 20 8 KomokBuym,
Odusnka KOHTpOJIbHass  pabora,
oueHKa pedepaTa
8 Ddusnka aToma 3 4 6 19 KomokBuym,
u siapa KOHTpONIbHast ~ pabora,
oLeHKa pedepaTa
9 CoBpemenHast 3 2 - - - KomnokBuym, oueHKa
usnueckas pedepata M
KapTHHa MHpa
Bcero 72 48 60 189 32

®dopma aTrecranuu

DK3aMeH, 3a4eT,
9K3aMEH




5. Coz[epmalme JIEKIMOHHBIX 3aHSITHH M0 TeMaM

Ne | Pazgen Yacel | Tema Kpatkoe conep:kanmne ®opmupyembie
n/n | JIncnunJInesl JIEKIIHOHHOT0 3aHSITHS KOMIIeTeHIHU
1 Dusuueckue 10 | 1.D1emeHTHI du3nyecKue MOJENU: MaTepHalbHas TOYKa, CHCTeMa | nk-1
0CHOBbL KHHEMaTHKI MaTepHAIIBHBIX TOYEK, a0COTIOTHO TBEPAOE TEJIO, CILUIOIIHAS
MexaHuku (1 vac) cpezia. IPOCTPAHCTBO U BpeMs. KHHEMATHYECKOE OIMCAHHE
JBIDKEHUS. CKOPOCTb M YCKOPEHHE IIPU KPHBOIMHEHHOM
JBIKEHUH. HOPMaJIbHOE U KacaTelbHOe YCKOPEHHE. YIIIOBast
CKOPOCTb U YIJIOBOE YCKOpPEHME. BEKTOP YIJIOBOH CKOPOCTH.
CBSI3b YIIOBOM CKOPOCTH U YIJIOBOTO YCKOPEHHUS C
JIMHEWHBIMH CKOPOCTSIMH U YCKOPEHUSMH.
2.JlnHaMuKa IBYDKCHHS COBpeMEeHHasi TPakKTOBKa 3akoHOB Hbroroma. Ilepsslii | nx-1, nk-2
MarepuanbHol ToukH (1) | 3akoH HbIOTOHa M NOHATHE MHEPLMAIBHOH CHCTEMbI
orcuera. Bropoil 3akoH HbtoTOHA. Cmila Kak IpOM3BOJHAS
uMIynsca. TpeTuil 3akOH HBIOTOHA. HEHHEPIHAIbHBIC
CHCTEMBI OTCUETa, CHIIbI HHEPLHH.
3. 3aKoHBI COXpaHEHHs 3akoH COXpaHEHHUs HMITyJIbCa Kak | nx-1,nk-2
UMITyJIbca W DJHEpPrud | QyHIAMEHTAIbHBI  3aKOH  HPHPOJBL PeaktuBHOE
(2uaca) JBIDKEHUE, ILIEHTP MHEpIMH, 3aKOH JBW)KEHHS ILIEHTpa
nHepimy. Teopema o IBIKEHNH LIEHTpa HHepuuH. Padora n
KuHeTHdeckass dHeprus. Momuocts. KoHcepBaTuBHBIE U
HEKOHCEPBAaTUBHBIE CHIIBL. MOTEHLHAIbHAS JHEPrHs. 3aKOH
COXpaHEHHs JHEPTHH B MEXaHUKE
4. Tsepmoe Teno B|MOMEHT CHIBI, MOMEHT UMIIYJIbCa, MOMEHT MHEpIHH Tena. | nk-1,nk-2
MeXaHUKe YpaBHeHHs JBU)KEHHs U PaBHOBECUs TBEPIOTo Tela. 3aKOH
(3 gaca) COXpaHEHHs] MOMEHTA HMITyJIbCa.
5.051eMeHTBI [IpUHIMI OTHOCUTENBPHOCTH, HMHEPLMAIbHBIE CUCTEMBI H | nx-1
PETATHBUCTCKOM NPUHIMI  OTHOCHTENBHOCTH. IIpeoOpasoBanms ["ammies.
JIMHAMUKH VIHBapraHThI npeobpa3oBaHus, abCoMOTHBIE u
(1 vaca) OTHOCHUTEINIbHBIE CKOPOCTM M yckopeHus. [loctynatsl
CIIEIMAJILHOI TEeOpHH OTHOcUTeNnbHOCTH. IIpeoOpa3oBaHms
Jlopenma, cuencTBHs W3 TIpeoOpa3OBaHUS  JIOPEHIA:
COKpaIlleHHEe IBIDKYIIUXCS MAacIITaboB AJIMHBI, 3aMeIeHue
IOBIDKYIIUXCS —~ 9YacoB, 3aKOH  CIIOKEHHS  CKOpPOCTEH.
PEIATHBUCTCKAA  WMIyJIbC.  YPaBHEHHE  JBHKCHUS
pPeNSATUBUCTCKOM 4YacTuipl. PaGota u dHeprusi, 3aKoH
COXpaHEHHs! SHSPTHH.
6. Konebauust u BOIHBI T'apmoHnueckne KomeGaHWS U HX XapaKTEPHUCTHUKH. | nk-1, nk-2
(2uaca) Juddepennmanbasie ypaBHEHHMS COOCTBEHHBIX
He3aTyXaIOIINX, 3aTyXaIOIIX W BEIHYKICHHBIX KOIeOaHMH.
Pemenne ypaBHEeHHH. aMIUIMTyZa MW (a3za BEIHYKICHHBIX
KosieOaHMH. pe30HaHC.
BoiHOBOI! MIporiece. BOIHOBOE ypaBHEHHE.
VYupyrue BonHBI, TpymIa BoJH, HHTepdepeHIUs BOIH.
2 Cmamucmuueckas 8 |7. Makpockonuyeckue JuHamudeckue u cratucTudeckue | nx-1,nx-2
Qusuxa u COCTOSTHUS 3aKOHOMEpHOCTH B (U3WKe,  CTAaTUCTHYECKUIl U
MepMOOUHAMUKA (1 gac) TEPMOAMHAMUYECKUI METOJIBI. Makpockonuueckue
COCTOSIHHMS, TEIUIOBOE  JBIDKEHHE, MAaKpPOCKOIHUYECKHE
rapaMeTpsl. YpaBHEHHE COCTOSHHMS, BHYTPEHHSS SHEpTHS.
WHTCHCHBHBIE M OKCTCHCHUBHBIC IapaMeTphl, ypaBHEHHE
COCTOSIHHMS U/I€aNbHOTO ra3a. JlaBieHne raza ¢ TOUKU 3pEeHUs
MOJIEKYJSIDHO-KHHETHYECKOIl  TEOpHH. MOJIEKYJISIPHO-
KHHETHYECKUH CMBICI TeMIEepaTypBbl.
8. Craructuueckue | BepostHocts u daykryauun. Pacnpenenenne Makcsemna. | nk-1,
pacripeznenenus Pacnipenennene  dacTHIl 1O  aOCONIOTHBIM — 3HAYEHHSM | nK-2
(2 vaca) CKOPOCTH, CpEIHSSl KHHETHUYECKas OSHEPrus YacTHUIIbL.
CpenHue CKOpOCTH  TEIUIOBOTO  JABIDKGHHS — YACTHIL.
Bapomerpuueckas ¢opmyna. Pacnpenenenue Bonbivana.
Tonsitue o pacnpenenennu I'uboca.
9. OcHogsl | [TepBoe Hay4aio TEPMOAVHAMUKH. TemnoeMkocTs || nk-1,
TEPMOJINHAMHKHI MHOTOATOMHBIX Ta30B. HEJIOCTaTOYHOCTH KJIACCHYECKOH | nk-2
(2 vaca) Teopuu TemnoeMkocteil. OOpaTuMble M HeoOpaTHMBbIE
TemoBele mponecchl. [ukn KapHo, MakcHMManbHBIA KO
Ourponwus. [lpuHIMI BO3pacTaHWsi OSHTPOIMH, BTOPOE
HaJauao TEPMOJIUHAMHKH. TepmonunamMuueckue
MOTEHIUANBEl U YCIIOBHS PaBHOBECHS, TEPMOJHMHAMUUICCKHE
peoOpa3oBaHusL.
10. SBnenus mepeHoca. | [ToHsaTne 0 (Qu3MUECKOil KUHETHKE, BpeMs penakcaiuy, | nk-1,nx-2

11. ®azoBoe paBHOBeECHE
u (azoBbie
[pEBpaILCHHS

(2 yaca)

addexTuBHOEC ceyeHue paccestHus, b dy3us,
KOG PUIHEHT i dysun, TEIUIONPOBOAHOCTb,
K02 (GUINECHT TEIUIONPOBOAHOCTH, BSI3KOCTH, KOd(HIIEHT
BA3KOCTH kHAKOocTed m rasoB. @a3el u  (asoBoe
NpeBpalleHne, YCIOBHS  paBHOBecust (a3,  a3oBbie
JMarpaMmel. YpaBHeHHE Knaneiipona-Knaysuyca,

KpuTHYecKasi Touka. M3orepmsl Ban-nep-Baansca, da3oBbie




TICPEX0Abl IIEPBOI0 MU BTOPOr'o poaa.

12. Ocobennoctu | CTpykTypa TBEpAbIX Tel, TEIUIOBOE JBIDKCHHE B | nk-1
TBEPJIOTO COCTOSIHHS | KPHCTAUIAX, TEIUIOEMKOCTh KpucTamioB. [lomstue o
BEIIECTBA (OHOHAX. TEIUIOEMKOCTh ~ KPHCTA/UIOB  HPH  HU3KHX

(1 yac) TEeMIIepaTypax U HPU BBICOKHX TeMIIEpaTypax.

DnekTpocTaTHKa 9 |13 Ipenmer | Uness  OnuskomecTBUs.  DNeKTpUYeCKHd  3apsiy | || nk-1
KIIaCCHYECKOIt HaNpsDKEHHOCTh  JJISKTPUYECKOrO0  IONs, JAUCKPETHOCTH
JJIEKTPOJUHAMUKH (2 |3apsma. 3akoH Kynona, [pUHIMO — CYNEpIIO3UIMH.
yaca) Onekrpuueckuid aunonb. IToTok BekTopa, 3JIeKTpUYecKas

Teopema [aycc,. rycrora CuIOBBIX JMHHHA. Pabora
INEKTPOCTATHIECKOTO oIS, LUPKYJISLHS
3JIEKTPOCTATHYECKOTO T0JIS, TIOTCHIMAN, CBs3b MOTEHIIUANA
C HaNPsDKEHHOCTBIO YIEKTPOCTATHIECKOTO HOJISL.
14. TlpoBomuuku u B | fIBneHHe snekTpocTaTHueckoil nHAykuuu. IloBepxHocTHas || nk-1
3JIEKTPOCTATHIECKOM IUIOTHOCTh  3apsifia. [paHMuYHBIC YCIOBMS Ha TIpaHULE
nosie "IpOBOAHUK-BaKyyM".  DIEKTPOCTATHYECKOE  IIOIE€ B
(2 gaca) MOJIOCTU. DIEKTPOCTaTHYeCKas 3aIlUTa. DIEKTPOEeMKOCTh
YEIMHEHHOTO  IPOBOJHMKA, E€MKOCTh  KOHJCHCATOPOB
Pa3INIHON reOMEeTPHUYECKOIl KOH(PUTYpaLUH.
IloBenenne naWMONS BO BHENIHEM JJIEKTPOCTATHUECKOM | nx-1
15. Tonspuzanus | moje. MNoNPU30BaHHBIE 3apsabl. BBekTop mnonspusaimu.
JIUDIIEKTPUKOB HEOZHOPOIHAs OJISIPU30BAHHOCTb. DnekTpuyeckoe
(4qaca) CMEIICHHe, OCHOBHBIC YPaBHEHHS OJJIEKTPOCTATHKUA B
JMAJIeKTpUKaX. ['paHMYHbIC YCIOBHMS HA TpaHMIE pasjena
" IUBJIEKTPUK-TUAIEKTPUK" U "TIPOBOJHUK-IUIJIEKTPUK'.
16. OHeprus | DHEpPrus CUCTEMbl 3apsDKCHHBIX IPOBOJHHMKOB. JHeprus | nk-1
9JIEKTPUYECKOr0  IOJI | KOHJEHcaTopa. IIIOTHOCTE 3HEPrUH SIEKTPOCTATHYECKOTO
(1gac) T10JIs1 B IUDJIEKTPUKE.

Onextpuueckuid Tok | 7 | 17. TocrosHubI | Paspsiaxa KoHgeHCAaTOPa, IPOBOAHUKHI U H30JISITOPEL. nx-1,
onektpudeckuil  Tok (3 | Ycenosus cymiecTBoBaHUs ToKa. 3akoHbI OMa u Jkoyis- nx-2
Jaca) Jlenua B muddepenipansuoit hopme. CTOPOHHHE CHIIBL

D1c Ta’TpBaHMYECKOTO 3IeMeHTa. 3akoH OMa [ ydacTka
LIeNH C TaJIbBaHUMIeCKUM d1eMeHToM. [IpaBuna Kupxroga.
DIEeKTPUYECKHH TOK B CIUIONIHOM cpefe.
18. DmeMeHTHI 30HHOH | DIEKTPONPOBOJHOCTE  METAIOB, HOCHUTENH TOKa B [ nk-1,
TEOPHHU NIPOBOAUMOCTH | METaUIaX, HEJOCTATOYHOCTh KIIACCHUECKOH JIIEKTPOHHOMH | nk-2
(4 vaca) TEOpUU. DIJIEKTPOHHBIA Ta3 B MeTaJlle, 3JIEMEHTHl 30HHOI
TEOPHH KPHCTAJUIOB. 30HHASI CTPYKTypa JHEPreTHYEeCKOro
CHEKTpa 3JeKTPOHOB. YpoBeHb Depmu. 3anojHEHHE 30H:
METAJUIBI,  JUAJICKTPUKH, HOIYyHPOBOAHUKW.  IloHsTHE
IBIPOYHOH mpoBoanMocTH. COOCTBEHHBIE U TPHMECHBIS
MIOTYIPOBOAHUKH,  «P-N» --  mepexox. SlBienue
CBEPXIPOBOANMOCTH.
MarsutHoe none 20 |19 OcHoBsl | MaranTHOe mone. BekTop MarHmTHOW WHIyKIwH. 3aKoH | nk-1,
MAarHUTOCTaTHKU Awmriepa. MarHuTHoe Tmone TOKa, 3akoH buo-Casapa- | nk-2
(4 gaca) Jlarunaca ¥ ero NPUMEHEHUE K PacdyeTy MAarHUTHOTO MOJIS.
MarHuTHOE 1oJIe NMPSMOJHMHEHHOTO MIPOBOJHHUKA C TOKOM,
MarHUTHOE IOJIe KPYroBoro Toka. OCHOBHbIC ypaBHEHHMS
MarHUTOCTATHKH B BaKyyMe. 3aKOH IIOJHOTO TOKa.
OmnpeneneHne eqUHALBI CHIIBI TOKA. JIBIKEHNE 3apsDKeHHON
YaCcTHIIBl B MarHUTHOM 1oje. Cra JlopeHiia.

20. Butok ¢ TOkOM B |PamKa ¢ TOKOM B OJZHOPOJHOM MAarHHTHOM IIOJIC, MOMEHT | nk-1,

MarHuTHOM ToJie. | CHJI, ACHCTBYIOIIMX HA paMKy, MArHHTHBIH IHIIONBHBIN | nk-2,

(2uaca) MOMeHT. [loTeHuuanbHasi SHEPrHs BHUTKA C TOKOM BO
BHEIIIHEM MarHUTHOM IIOJIE.

21. MarHeTHKH. HamarHnueHHOCTh BEIECTBA. HANPSHKEHHOCTH MAarHUTHOTO

(4 gyaca) nons. HanpspkeHHOCTP  MarHUTHOTO — OJIST  JJIMHHOTO
coneHonyia. I1oTOK BekTOpa MarHWUTHOW HMHIYKIMH dYepe3
cedeHue coneHornaa. MHIYKTHBHOCTD [UIMHHOTO COJICHOHA.
OCHOBHBIE ypaBHEHHs MAarHHTOCTaTHKH B  BEIIECTBeE.
I'pannunble ycnoBus. TeXHHYECKHE NPHIOKEHUS 3aKOHOB
MarHUTOCTATHKH. MarueTnku: apaMarHeTHKH,
JMaMarHeTHKY, (eppoMarHeTHKu, aHTH(EPPOMAarHETHUKH.
CoBpeMeHHBIE NPEeICTaBIICHUS 0 IpupoJie
(heppoMarHeTusma, MoHsATHE 00 OOMEHHOM B3aUMOJICHCTBUI
KaKk IPUYMHE MOJEKYJIIPHOTo mois. JJOMeHHas CTpyKTypa
(beppomarneTnkoB. TexHUYeckas KpUBas HaMarHUYMBaHMS,
THCTEPE3UC, MOIEKYIIpPHOE II0Je B aHTH(EeppOMarHeTHKaX.
Depputht

22. SIBnenue | SIBnenue snektpoMarHutTHoW MHAyKIMH. [IpaBuio Jlenna. | nx-1,

3JIEKTPOMAarHUTHOH CaMoMHIyKIHsA, KO3()(GUINCHT CaMOMHIYKIMU. MaruutHas | nk-2

HUHIYKIUH JHeprust ToKa, 00beMHasl IUIOTHOCTh YHEPIHH MAarHHTHOTO

(4 yaca) nons. B3auMHasg HMHIYKTHBHOCTH CHCTEMBI HPOBOJHHKOB,
UX SHEPIHUSL.

23. VYpasuenus | Cuctema ypaBHeHuii MakcBemna B quddepeHuansaon u || nk-1

Makcpeia uHTerpanbHoil Gpopme. Tok cMmemeHus. DIEeKTPOMAarHUTHBIC




( 2 yaca)

BOJIHBI.

24. [MpuHuun
OTHOCHTEIBEHOCTH B
3JIEKTPOANHAMHKE

(1yac)

VHBapraHTHOCTh ypaBHeHHH MakcBenia OTHOCUTEIbHO
npeobpa3zoBanuii Jlopenna. Pensrusucrckoe
peobpa3oBaHue MOJCH, 3apsAI0B U TOKOB.
OTHOCHUTENBHOCTh MATHUTHBIX H 2JIEKTPUUECKUX MOJIEH.
CyIHOCTH CTenuanbHOH TeOPUH OTHOCUTEIIBHOCTH.

nk-1

25. DnexTpoMarHuTHEIE
koJsieOaHus U BOJHBI (3)

DnekTprdecKuil KoneOaTenbHbI KOHTYp. ['apMoHHYecKre
9JIEKTPOMArHUTHBIE KOJIEOaHHS U UX XapaKTEPUCTHKH.
JuddepeninanbHoe ypaBHEHHE 3aTYXAIOLINX
9JIEKTPOMATHUTHBIX KOJICOAHHUH U €ro PeLICHNE, aMILTUTYa
1 (pa3pl BRIHYXKIEHHBIX Konebanuii. Cirydaii pe3oHaHca,
HPOLIECC YCTAHOBJICHHS KOJIeOaHUil. BpeMsl peaKcalu 1
€ro CBSI3b C JOOPOTHOCTBI0. MeTo/] KOMILIEKCHBIX
AMIUIATY.

JuddepenimanbHoe ypaBHEHHE dIEKTPOMATHUTHBIX BOJIH.
CKOpPOCTh pacrpOCTPaHEHHUsI 3IIEKTPOMArHUTHBIX BOJIH.
MoHoXpoMaTH4ecKast BOJHA. DHEPTHsi SJIEKTPOMAarHUTHBIX
BOJIH: IUIOTHOCTB SHEPTHH, BEeKTOp YMoBa-IloWTuHra.

nx-1,
nk-2

BoutHoBast onTruka 6

26.
BOJIH.
(2 vaca)

MNutepdepenuus

MHTepdepentmst MOHOXPOMATHYECKUX BOJIH.
IKBa3MMOHOXPOMATHYECKHE  BOJIHBL. BpEMEHHOE W
CrIeKTpaIbHOE paccMoTpeHne UHTepEPEHIIUNOHHBIX
lagmennit. [IpumeHeHue wuHTephepeHun B (QH3HKE H
[rexHHKe.

nk-1

27. Tucdpaxuust BOIH
(2 vaca)

Hpunuun ToiireHca-®Openens. [Ipubmxenne Openens.
Wnrerpan u audpakuus Ppenemst. [lpoctbie  3amaun
muppaknun:  auGpakmus Ha  KPYIJIOM — OTBEPCTHU,
nubpakuis Ha OJHOW M MHOTHX LIC/SIX. AU(PPaKIHOHHAS
peurerka. dudpakius Ppaynrodepa U CHEKTpaIbHOE
pazinoxenne. JJudpaknroHHas pelerka KaK CIIeKTPabHBIN
npubop, ee pa3pelnuTenbHas CriocOOHOCTb.

nk-1

28. DneKTpoMarHMUTHbIC
BOJIHBI B BEI[ECTBE
(2 gac)

Pacnpoctpanenue cera B BeuiectBe. Jlucmepcusi cBera.
Iornomenne caera. Ilpospaunsle cpensl. [lomspusanus
BOJH TpPH OTPAKEHUH. DIEMEHTHl KPHCTAJUIOONTHKH.
DNeKTpOONTHYECKHE U  MAarHUTOONTHYECKUE SBICHHS.
3JIEMEHTbI HETMHEWHOMN ONTHKH.

nk-1

KBanToBas ¢pusuka 55

29. DKCHEepHUMEHTAIBHOE
000OCHOBaHHE nuen
KBAaHTOBOI TEOpHUH,
(hoToHbI
(2 gaca)

IpotuBopeuns kiaccudeckoit ¢usukn. OCHOBHbBIE HICH
KBaHTOBaHMs, onbITel Opanka u I'epua, omsiTsr 1 Tepra n
I'epnaxa. IlpaBuno dvactor bopa. JluHeidaTble CHEKTpBI
aToMoB. IlpuHIMI COOTBETCTBMA. DHEPTHs M HMITyJIbC
CBETOBBIX KBAaHTOB, (orodpdekt, 3¢pdexr Kommrona.
OnemeHTapHAs KBaHTOBAs Teopus U3ITydeHNs],
BBIHY)KJIEHHOE M CIIOHTAaHHOE M3IydeHHe (oToHOB,
TEIIOBOE U3ITydEHHE.

nk-1

30. KopmyckynspHo-
BOJIHOBOH Jlyanu3m
(1,5 gaca)

I'nmoresa ne bpoitna. udpakims 31eKTpoHOB, AudpaKImst
HelitpoHoB. CooTHoUIeHUs HeomnpeaeneHHocTed. OueHka
OCHOBHOTO COCTOSHHSI aTOMa BOJIOPOJIa M SHEPTUH HYJIEBBIX
konebanmii  ocmumiATopa.  OOBACHEHME  TYHHEIHHOTO
s¢pdekta M yCTOHYMBOCTH atoma. BoiHOBBIE CBOIiCTBa
MHKPOYacCTHIl M  COOTHONICHUS  HEONpPECICHHOCTEH.
Habops! 0JTHOBpEMEHHO M3MEpSEMbIX BEITHYHH.

nk-1

3L
COCTOSTHHE.
Ipenunrepa
(2 vaca)

KsanroBoe
ypaBHEeHHE

3agaHne COCTOSHUS MUKPOYACTHIIBL, BOTHOBAs QYHKIHSA, e&
CTATUCTUYECKUH CMBICH, CYNEPIO3UIMSA COCTOSIHMH B
KBaHTOBOH TeopuH. AMIUINTYAA BEPOSTHOCTH, ypaBHEHHE
IlIpenunrepa. cranuoHapHoe ypasHenue Illpenunrepa,
CTAllMOHApHBIE  COCTOSIHMSA. 4YacTHIIa B OJHOMEPHOM
TpsIMOYTONBHON siMe. TIpoxokaeHHe 4YacTHIBI HaJ M TOJ
OapbepoM, rapMOHHYECKHH ocumuIaTop. CTaTUCTHYECKOe
OITMCAaHNE KBAHTOBON CHCTEMBI, Pa3IIMUMs MEXy KBAaHTOBO-
MEXaHHYeCKOH M CTaTHCTUYECKOH BEPOSATHOCTAMHU, OO30HEI
u (epMHOHBI, (YHKIMU CTATUCTHIECKOTO PACIIPEIETCHUS
bose-Oiinmureiina u Pepmu-/Iupaxa.

nk-1

®dusuka atoma wu| 4.5

sipa

32. Crtpoenne aroma (2
yaca)

QuacTuma B cdepHYecKH  CHMMETPHYHOM  IIOJe.
BogopomomnonoOHble  aTOMBI, JHEPreTHYeCKHe YPOBHH.
[MoTeHmuansl  BO30OYKIeHWs,  HOHM3amUH.  CHEKTpHI
BOJOPOAOIOTOOHBIX aTOMOB. IpoctpancTBeHHOE
[pacIpeneneHue dIEKTPOHOB B aToMe Bojopoaa. CTpykTypa
DIIEKTPOHHBIX YPOBHEH B CIOXHBIX aToMax. IlpuHiun

Haynn, TICpUOANYICCKA CUCTEMA XUMHUYICCKUX DJIEMEHTOB.

x-1

33. AToMHOE A1po
(2 gyaca)

CrpoeHne aTOMHBIX sfep, (EHOMEHOIOTHYECKHE MOIEIN
A7ipa: ra3oBas, KareibHas, 000noYHas. SInepHble peakuuy.
MexaHH3MBI SIOEPHBIX  PEaKIui, paIMOaKTUBHBIC
MIPEBPAICHUS] ATOMHBIX SIAEP, PEaKIusl SIePHOTO JSNCHHS,
LEeMHas peaKlys JeNeHus, sAepHbIi peaktop. IIpobiaema
HCTOYHHKOB DHEPTHH, TCPMOSACPHBIC PEAKIUH, DHEPrHsi
3Be3]1, yIpaBIsIeMbIil TEPMOSICPHBII CHHTE3.

nk-1




34. OnemeHTHI | BotHOBBIE (yHKIMM CTAlMOHAPHBIX COCTOSIHUY, ypaBHEHHUE | nk-1
KBAaHTOBOH 3nekTponuky | lllpenuHrepa mpu Hamuuuu Bo3MylueHHil. BeposTHOCTh
(0,54aca) nepexoza, K03 HULHEHTHI DiiHmTeiHA ULt
MHIYLHUPOBAHHBIX IIEPEXOIOB B JIByXYPOBHEBOH CHCTEME.
IIpuHIMD paboThl KBAHTOBOTO I'€HEPATOPA, TBEPAOTEIbHBIE
1 ra3opaspsiiHbIC J1a3ephl.

9 | CoBpemenHas 2 35. CoBpemenHasi | BerectBo ¥ moje.  ATOMHO-MOJIEKYJSIPHOE — CTpOeHHeE | nk-1
(usuyeckas (uznyeckas KapTHHA | BEIIECTBA, AaTOMHOE SAPO. OJEMEHTapHble YaCTHIIbL
KapTUHa MHUpa mupa. (24aca) B3aUMOINPEBPALICHUS YaCTHLL. CuibHoe,

(2 gaca) 3JIEKTPOMArHUTHOE, ciaboe u rpaBUTALIMOHHOE
B3aUMOJIECTBYSA, uHepapxusi B3auMozelcTBus. Enunas
Teopust Marepuu. DusMueckas KapTHHa MHpa  Kak
¢bunocodpckas KaTeropusi.

6. Coodepotcanue nabopamopnozo npaKkmuxkyma

Paznen Ya Tema Kpatkoe coaep:xkanue (DopM
AMCHMO | CBbI J1200paTOPHOI0 NPAKTHKYMA upye
JIMHBI
MbI¢
KOMII
€TCHI
U
1 Dusmyec 20 V3mepenne IMHEHHBIX pa3MepoB | O3HAKOMHTBCS C YCTPOICTBOM TOPH3OHTAIBHOTO ONTHUMETpa | nk-1,
Kue onrtumerpom KT UK, npoBecTr U3MepeHHe TONIINHBI ATIOMHHUEBON (onbru | nx-2
OCHOBBI U CTaTHCTHYECKYI0 00pabOTKy pe3ylbTaToOB IIPSIMOIO
MEXaHUK N3MEpPEeHUSL.
u W3yyeHnne 3aKOHOB AMHAMUKH M | OKCHEPUMEHTAJbHO NPOBEPUTH BTOpOW 3akoH HbroToHa u
KHHEMaTHKH MIOCTYIATENbHOIO | ypaBHEHHS PABHOYCKOPEHHOT'O IIPSIMOJIMHEHHOTO JBIDKECHHSI.
JIBIDKEHUS Ha MaliiHe ATByJa.
H3smepenne cxkopoctu monera npu | O3HAKOMHUTBCA € HNPAKTHYECKUM HCIIONB30BAHHEM IIpoLiecca
TIOMOIIH GamcTHdeckoro | Heympyroro ynapa. OnpenenuTs HadalbHYI0 CKOPOCTb ITYIIH
MasTHUKA METO/I0M OaIMCTHYECKOTO MasiTHHKA.
OmnpeneneHue ko3¢ dunnentoB | O3HAKOMHTBCS C SIBICHHEM yIapa Ha NpUMepe COyTapeHUs
BOCCTAHOBJICHMsI ¥ BpPEMCHH | IIOJBEIICHHBIX HAa HUTH INapoB. IIpoBepHTH 3aKOH
cOoylapeHusl yIpyrux IapoB COXpaHeHMs]  UMIylbca  (KOJIMYECTBAa  JABIDKGHMS) U
OIpeNeUTh KO3((GHUIIMEHT BOCCTAHOBIICHHS JHEPIHU IPH
yaape, He SBILIIONMMCS aOCONMIOTHO ynpyruM. OIeHUTh
HOTPEIIHOCTU B ompeeIeHul ko3 purmenTa
BOCCTaHOBJICHVSI I BpEMEHH COYJIapEHHs] YIIPYTHX IIapOB.
Wsmepenne MomeHTa wuHepuud | [IprMeHeHWe (QU3MYECKOro MasTHHKA JUIT  HM3MEPeHUs
OUIMHIpA M IIapa METOJOM | MOMEHTa HHEPLUHM TBEPJOro Tela
(hu3HUecKoro MassTHUKA
Wzyuenune BpamarensHoro | Ha mnpumepe aBmkenus wmastHuka OOepOeka wu3ydaercs
JIBIDKEHHUS TBEPJOTO Tena. QUHAMHUKA BpAalaTelbHOrO JBIDKEHHUS TBEPAOro Teja.
OcyrmecTBisieTcsl YKCIIepUMEHTalIbHAs IIPOBEPKa OCHOBHOT'O
3aKOHA BPAIATENBHOTO JIBYDKCHHSL.
N3yyenune mastHrka Makcpenia Ha npumepe nBmxkeHus madTHuka Makcsemia H3ydaercs
JIUHAMUKa BpAIIATEJIbHOTO  JBIDKCHUS TBEPJIOro  Telna.
OcymecTBIsieTcsl AKCHEPUMEHTATbHOE H3MEPEHHEe MOMEHTa
HHEepIHH.
V3yuenue 3aryxamomux konebanuii | OmnpeneneHne BpeMEHH pelaKcaliy, TeKPEeMEHTa 3aTyXaHusL.
VI3ydeHue cTOsIYMX BOIH Tlomy4enne ¥ M3ydeHHe BOJIHOBOIO IIPOLECCa, OIPEICICHUE
JIMHEWHOU TUIOTHOCTH CTPYHBI
V3mepenne yckopeHus: cBobogHoro | M3ydeHue koneOaHnit 000pOTHOTO MasiTHHKA
MaJICHNAsI C MOMOIIBI0 00OPOTHOTO
MasTHUKA
VI3ydenue cBs3aHHBIX KOJIeOaHUH H3mepenue 4acToThI CBA3aHHBIX KOJIeOaHUH, OneHHH
2 Cmam 16 Omnpenenenne  cpemHeil  mumHbl | O3HaKOMHUTBCS C TeopHeil MeTona OHIpeleNneHus cpemHed | nx-1,
ucmuy npobera " a¢dexTuBHOrO | MAIMHEI cBoOomHOrO Tpodera, 3(GhEeKTHBHOrO gHameTpa | nk-2
JaMeTpa MOJIEKyYII BO3LyXa. MOJIEKYIBI BO3AyXa IO KOG (UINEHTY BHYTPEHHETO TPCHUS
eckai (ko3 punmenty BA3KOCTH) u 9KCIIEPHMEHTAIILHO
Qusux OIIPENEINTh CPEAHIOI JUIMHY CBOOOAHOro mpobera
au 2 (eKTUBHBII IUAMETpP MOJIEKYIIBI BO3IyXa.
mepmo IMomyyenue u U3MepEeHHE BaKyyMa. O3HaKOMUTBCSI € METOJAaMHU IONYYEHHs MU H3MEpPEeHHs
Bakyyma. OIpenenuTh CKOPOCTh OTKAuKH (pOPBAKyyMHOTO
Ounam Hacoca.
uxka Onpenenenue OTHOIICHUS | OKCIEepUMEHTalbHO ompeneautb ortHomweHnue Cyo/Cy s
teroemkocteit  Cy/Cy MeToIoM | BO3QyXa M CPaBHUTH MOJy4CHHBIE PE3yJIbTAThl C BHIBOAAMU
Knemana-/lezopma. MOJICKYISIPHO-KHHETHIECKOH TEOpHHU ra30B.
Onpenenenue ko3 uunenta | M3ydeHue TeopHH BSA3KOCTH JKHIKOCTH W OINpEJeNeHHue
Bs3KoCTU MeTozioM CToKca. koo dunueHTa BA3KOCTH IO CKOPOCTH MAACHUS B Heil
mapuka (Metoq CTokca).
H3smepenne kodpuunenta | Vsmepenne  ko3(pULIMEHTa  IUHAMHYECKOH  BSA3KOCTH




JIMHAMUYCCKON BSI3KOCTH | METOZIOM CPAaBHHUTEIIBHBIX U3MEPEHUI
TIIMIEpHHA
Pacnpeneneuue MakcBemna | Ha ocHoBe mOCTpoeHHS BHPTYalbHOH MOJETH CHCTEMBI
MOJIEKYII II0 CKOPOCTM YaCTHIl MJCAIBHOIO ra3a M3y4aercs 3aBHUCHMOCTb (DYHKIMH
pacrpe/ielieHUst MOJIEKYJI II0 CKOPOCTSIM.
Onexmp 4 BzaumopeiicTBue  anmekTpudyeckux | KommbproTepHOe MOJENMpOBaHHE JIEKTPHUYESCKHX — IIONEH, nx-1,
ocmamu 3apsiI0B CO3JIaHHBIX TOYCUHBIMHU 3apsiIaMH, ICKTPUUECKUM JHUIOIEM nK-2
Ka OmnpenencHue eMKocTH | M3yunt Qusmyeckuil mpuHIMI IeHCTBHSA OaUICTHYECKOrO
KOHZIEHCATOpa c MOMOIIBIO | TaJbBaHOMETPa M €r0 OCHOBHBIC OTIHYHS OT OCHOBHBIX
0AJUTMCTHYECKOTO rajlbBaHOMETPA. raJbBaHOMETPOB.
Onexmp 8 I'pamynpoBka TepMOdJIEMEHTA. V3yunTh KOHKpETHBIC SBICHHS B CcHae JIBYyX pas3HeIX | nk-1,
uuecKkul MeTajuioB.  MccnenoBaTh  3aBUCHMOCTH — TEPMOTOKa B | nk-2
Tox TEPMO3JIEMEHTE OT TEMIIEPAaTypbl TOpSAYEro crmas HpH
IIOCTOSTHHOI! TeMIIepaType XOIOJHOTO CIIast
OnpeneneHue conporuBiieHust | O3HaKOMUTBCS €  KIACCHMYECKMM  METOIOM  H3MEPEHHs
HIPOBOJIHHKOB MOCTOM | CONPOTHBIICHHUS IIPOBOJHUKOB IIPY HOMOIIN MOCTOBOI CXEMBI.
MOCTOSIHHOTO ToKa Trna MBJ1-47
W3yyenue merona KOMIEHCALUH 1 O3HaKOMUTBCA C METOJIOM KOMIICHCALMM HANpPSDKEHUH U
IPUMEHeHHe ero miusg u3MmepeHus | u3Meputb DJIC snemeHTa.
MaJbIX JIEKTPOABIDKYIIHX CHIL
CHsATHE aHOJHOH XapakTepucTuku | JccnenoBaTh BOJIBT-aMIEPHBIC XapaKTEPHCTUKU BaKyyMHOTO
JIBYDJIEKTPOIHON JIAMIIBL. JIH0Ja.
Wzyuyenune pabotbl | M3yuuTh SBIEHHS B KOHTaKTE BJIEKTPOHHOTO U JIBIPOYHOIO
MOJTYTIPOBOHUKOBBIX OJIYIIPOBOJAHUKOB (p-n nepexon). TocTpouts
BBIIIPSIMUTEIIEH. OKCIICPHIMEHTAIBHYI0 ~ BOJIbT-AMIICPHYIO  XapaKTEPHCTUKY
HOJIYIIPOBOIHUKOBOT'O BBIIPSIMUTEIIS.
Wzyuyenune 3aBUCHUMOCTH | O3HAKOMUTBCA C 30HHOW TEOpHEH TBEpAOro  Teia.
CONPOTHBIICHNs ~ MeTauioB ¥ | OmpenennuTs TeMuepaTypHsIil KodQdumueHT
HOJIYTIPOBOIHUKOB OT CONPOTHUBICHUS MEAM W IIMPUHY 3alPCLICHHOH 30HEI
TEMIIEPATYPBI. noxynpoBoaHuka. OOpaboraTh pe3ynbTaThl M3MEPEHUS
meronoM MHK Ha OBM.
Usyuenue KEHOTPOHHOTro | VI3yunTh mpHHIMI ACHCTBUS M NPUMEHEHHE KCHOTPOHHOIO
BBIIPSMUTEIIS. BBIIPSIMUTEIIS.
V3ydenne pabGOTHI DIEKTPOHHOTrO | M3yd4WTh MPUHIMI JSHCTBHS JJIEKTPOHHOTO ocIniorpada u
ocuuorpada. €ro MPaKTUYEeCKOEe PUMEHECHHE.
Maenum 12 V3yderne  MarHMTHOrO 1ol | MozjenupoBaHHE MarHUTHBIX MOJIEH IPOBOJHUKOB C TOKOM nx-1,
Hoe noie IIPOBOJIHUKOB Pa3iInyHOil (GOpMBI C nK-2

TOKOM

Onpenenenne BEJTNYHHBI
MHIYKTUBHOCTH KaTYIIKH METOOM
amIepMeTpa U BOJIbTMETpa.

W3y4uTh METOAMKY W3MEPEHMs HHAYKTUBHOCTH KaTYLIKH C
MOMOIIBIO aMIIepMETpPa U BOJILTMETpA.

OnpezieneHne yaeIbHOro 3apsija
3JIEKTPOHA METOJIOM MarHeTpoHa

I/I?;yIII/ITL XapaKTep MABWIKXEHHUSA 3apsOKEHHBIX YacTHIl B
TMEPCKPECTHOM DJICKTPUICCKOM U MArHUTHOM ITOJISAX.

OmnpeneneHue TOPH30HTATBEHOH
COCTaBJISIFOIIEH MarHUTHOTO TIOJISt
Semin

O3HaKOMJIEHHE C OAHUM M3 METO/0B M3Y4€HMs MarHHTHBIX
nojieil ¥ OJHUM U3 METOJOB OINpPEEIECHUsS TOPU30HTAIBHON
COCTABJISIONICH WHIYKIIMM MAarHUTHOTO TONS 3eMIM ¢
TTOMOILIBIO TAHTEHC — rajlbBaHOMETpa

N3yuenne CBOWCTB
teppomarternkoB. CHsTHE NETIN
THCTEpE3NCa.

W3yuuTh  3aBUCHMMOCTb ~ MAarHUTHOM  NPOHMLAEMOCTHU
(heppOMarHUTHOTO BELIECTBA OT TEMIIEPATyphl, ONpPEeNeIUTh
ero Touky Kropu. O3HaKOMUTBCS C METOJOM HOJTYyYEHUS

HETIH THCTEpe3nca u orpeaeeHus OCHOBHBIX
XapaKTEePUCTHK (peppOMArHUTHOTO BEIEeCTBA.
H3yuenne pabotsl | HaGmronenue BBIHYX/ICHHBIX 3JIEKTPOMArHUTHBIX
KonebaTeIbHOr0 KOHTYpa KoneOaHuil. Pacuer >1meKTPOEMKOCTH M HMHIYKTHBHOCTU IIO
pe3oHaHCHOHU yacToTe. CHSTHE Pe30HAHCHBIX KPHBBIX.
N3yuenne crosiunx | HaxoxneHue JMAJIEKTPUUYECKOW IMPOHUIIAEMOCTH  Cpelbl

3JICKTPOMATrHUTHBIX BOJIH.

IIyTeM M3MepeHHs [UTHH BOJH B Cpefie




7. Codepoicanue npaKmuuecKux 3aHAmMu

Paznen Yac Tema Kpatkoe cogep:xanue ®op
JUCHMILT | BI NPaKTHYeCKOr o MHUpY
HHBI 3aHATHS, eMble
KOMIT
eTeH
o
1 3.Dnexm 10 BansTue 1. DnexTpocTaTHKa. B3aumopeiicTBre 3apsii0B. 3aKOH COXpaHEHUS 3apsiia. nx-1,
pocma- 3akoH KyioHa. HanpsoxenHocTs 3nekrpudeckoro nosst. [IpuHnun cynepnosuuuu -2
muKka HoJIeH.
Aynuropnsie 3anstus:  [3]—9.14, 9.19, 9.22, 9.29
Jomaninee 3apanue: [3]—9.16, 9.20, 9.23, 9.30
3ansrtue 2. Teopema Pacuer HanpskeHHOCTEN MOJIEH.
Ocrporpazackoro-T'aycca. Aynuropssie 3ansatus:  [3] —9.32, 9.37, 9.38, 9.43
Jomaminee 3ananue: [3] —9.34, 9.39,9.42, 9.44
3anstue 3. Pabora 3anstue 3. PaboTa 110 nepeHocy 3apsaa B JIEKTPHYECKOM II0JIE.
INIEKTPUIECKOTO TTOJISL. IToTeHnMaNbHas YHEPTHS 3apSI0B B IIOJIE.
ToTeHuunanpHas SHEPIUst Aynuropusie 3ansatust:  [3] -9.54, 9.55, 9.60, 9.63, 9.74
3apsIoB B MOJIE JNomamnee 3apanue: [3] —9.56, 9.57, 9.59, 9.61, 9.76
3anstue 4. DIEeKTPOEMKOCTb. DIEKTPOEMKOCTh YEIMHEHHOrO IIPOBOJHUKA. B3anmHuas
Konnencaropsl. JIEKTPOEMKOCTh NIPOBOAHMKOB. KOHIEHCaTOpbl. AyIUTOpHbIE
sanstus: [3]—9.90,9.91, 9.96, 9.98, 9.102 [TomariHee 3aiaHue:
[3]-9.87,9.97,9.100, 9.103
3ansarue 5. CucreMsl ITapaniensHoe U MocIeA0BaTENLHOE CO €AMHEHUE KOH/IEHCATOPOB.
KOH/ICHCATOPOB. DHEPIust DHeprus eKTPHIECKOTO OIS
3JIEKTPUYECKOTO TOJIS. Aynuropnsle 3apsaTust: [3] — 9.105,9.108, 9.110, 9.112, 9.124
Jomarmnnee 3aganwue: [3] —9.106, 9.107, 9.113, 9.117, 9.130
. 3akon OMa B MHTErpanbHO# U AnddepeHnnaIbHoi GpopMax. nk-1,
2 4'3”6’””“ 6 3ansitne 6. H?,CTOXHHHH Aymuropnsle 3anstus: [3]-10.1, 10.3, 10.6, 10.11, 10.17 nK-2
punecia DIICKTPUHCCKHH TOK. 3aK0H OMA. | 1Tovammee sapanme: [3] - 10.2, 10.5, 10.7, 10.12, 10.18
mox
3anarue 7 — MomHoCTh MomHocTh 1 paboTa Toka. Pacuer 3meKTpHdecKux Iernei.
toka. [IpaBmia Kupxroda. Aynuropusie 3anstas: [3] —10.13, 10.15, 10.20, 10.25, 10.43
Jomanrnee 3ananue: [3] —10.14, 10.16, 10.22, 10.24
3anstue 8. KonTponsHas KonTponbHas paboTa (13 umcia JOMaIIHUAX 33/1a4)
pabora
3anstue 9. MaruutHoe Ipumenenue 3axkona b-C-JI k pacueTy MarHMUTHBIX MOJEH
3 5.Maznu 14 nioxe. 3akoH bro-Casapa- MIPOBOIHHUKOB C TOKOM nx-1,
mHoe Jlamaca. Aynuropnsie 3anstust:  [3] —11.1, 11.4,11.7, 11.8, 11.15, 11.16 nk-2
none Jomamnuee 3aganue: [3] —11.3,11.5,11.18, 11.24
3ansarue 10. Cuna Amnepa. JlelicTBHE MarHUTHOTO MOJISI HA ABMKYLIHMECS 3apsi/ibl U
Cuna JlopeHna. MPOBOJHKUKH C TOKOM
Aymuropusie 3anstust: [3] —11.49, 11.51, 11.53, 11.62, 11.66, 11.71
Jomaninee 3aganue: [3]—11.52, 11.63, 11.69, 11.73
3anstue 11. Teopema [IpumeHeHne OCHOBHBIX 3aKOHOB MAarHUTOCTATHKH JUIs pacyeTra
Ocrtporpaackoro-I"aycca st MarHUTHBIX Ienei
MarHMTHOTO 10JIsg. 3aKOH Aynuropnsie 3anstust: [3] — 11.33, 11.35, 11.39, 11.57, 11.59, 11.61
IIOJIHOTO TOKA Jomarnee 3aganwue: [3] —11.34, 11.36, 11.37, 11.58, 11.60
3anstue 12. SIBnenne 3akon Dapanes, npasuio Jlenma
9IEKTPOMATHUTHOM HHTYKIIAH. Aymuropubie 3anstust:  [3] —11.80, 11.81, 11.83, 11.85, 11.86
Jomaminee 3amanue: [3]—11.82,11.84, 11.87, 11.88, 11.90
Sanstue 13. SIBneHus WNHAYKTHBHOCTH [IPOBOHUKOB, B3aHMHAask HHIyKTHBHOCTb
CaMOMHIYKIIMH, B3aUMHON MIPOBO/IHHUKOB, 3aKoH JIeHIia, TpancdopMaTops!
UHIYKIUH. DHEprus Aynmuropnsle 3apsatus:  [3]—11.91,11.92, 11.95, 11.100, 11.108,
MAarHHTHOTO TIOJISL. 11.110,11.123
Jomaninee 3apanue: [3] —11.93, 11.96, 11.97, 11.105, 11.111
3anstue 14. CBo0OoHEbIe, BRIHYXICHHBIC Konebanus. Pe3oHaHc.
DNeKTpOMarHUTHBIC KOJIeOaHHs DIIeKTPOMAarHUTHBIC BOJIHBL.
U BOJIHBI Aynuropusle 3anstus: [3] —14.4, 14,6, 14.18, 14.19, 11.23
Jomaninee 3ananue: [3]—14.1, 14.3, 14.8, 14.20
3anmsarue 15. Kontponbnas 3anmsarue 15. KonrponsHast padoTa 2 (U3 4ucna JOMAIIHAX
pabota 2 3agad). 3a4eTHOE 3aHATHE.
4 | 6.BomHoB | 6 3ansaTue 1.3aKOHBI OTPAXKEHUS U 3aKOHBI OTPaXKEHHUS U MpeioMiIeHust cBeta. Vintepdepenuns ceera nx-1,
asi ONTHUKA MIPEJIOMIICHUS CBETA. Aynuropusle 3ansaTus: [3] - 15.12, 15.31, 16.5, 16.12 nK-2
Wurepdepenuus cera. Jlomamnee 3aganue: 152, 15.17, 15.53, 16.7, 16.27




Bansitue 2. Judpaxuus ceera.

Jubpakuus ceera.

Aynuropuble 3austust: [3] — 16.29, 16.31, 16.36, 16.39, 16.44,
16.48

Jlomaninee 3ananue: 16.30, 16.33, 16.42, 16.50, 16.49

3ansrue 3.Ilonsgpusanus cBera.

TMonstpusanust cBeTa.
Aynuropusie 3austust: [3] — 16.58,16.60, 16.63, 16,64, 16.65
Jlomanrnee 3amanue: 16.59, 16.61, 16.62

5 | 7.Keaumo 3anstue 4. 3aKOHBI TEIIIOBOIO 3aKkoHBI TeIIoBoro uamydeHus. Porodpdexr. nx-1,
6as m3nydenus. dorordext Aynuropssle 3anstust: [3] — 18.1, 18.3, 18.4, 18.11, 18.15, 19.16, nK-2
Qusuka 19.18

Jlomanrnee 3amanue: 18.2, 18.5, 18.6, 18.7, 18.17, 18.18 ,19.17,
19.20
3anstue 5. KBaHTOBBIE CBOMCTBA KganroBsle cBoiicTBa m3inydeHus. Jlapnerue cBera. Dbdext
n3iydeHus. JlaBienue ceera. KowmnroHa.
Dddext Komnrona Aynuropubie 3austust: [3] — 19.1, 19.3, 19.7, 19.25, 19.27, 19.29,
19.32
Jlomamraee 3amanue: 19.5, 19.10, 19.26, 19.31, 19.33
3anstue 6. Bonnb! ne bpoiins Bounnsl e Bpoitns
Aynuropusle 3anatus: 19.34, 19.35, 19.38, 19.40
Jlomamraee 3amanue: 19.36, 19.37, 19.41

6 | 8. Qusuxa 3anstre 7. CTpoeHHe aToMa. Crpoenne atoma. Teopus Bopa. nx-1,
amoma u Teopust bopa Aynuropusie 3anstust: [3]— 20.2, 20.5, 20.7, 20.13, 20.15 nk-2
a0pa Jlomamnraee 3amanue: 20.6, 20,8 20.20.10, 20.20

3ansarue 8. PajinoakTHBHOCTB.
SnepHble peakuun

PanunoakTuBHOCTD. SliepHbIE peakuuu
Aynuropasie saustust: [3] — 21.1, 21.3, 21.12, 22.2, 22.14, 22.16
Jomarninee 3amanue: 21.2, 21.13, 22.5, 22.15

3anstue 9. KonrposnbHas pabora

KontposibHas paboTa (43 4nciia JOMaIIHUX 3371a4)

8. CamocTosiTesibHas paboTa fakajaBpa

Ne
n/n

Templ, Yacel
BbIHOCHMBbIE HA CAMOCTOSITEJILHYIO padoTy

®opma CPC ®opmupyembie

Komnerenuuu

1

KunemaTrka IBHKEHUsS] MATEPUATIbHON TOYKH. 2

IoaroToBka Kk 1a0OpPaTOPHBIM nk-1, nk-2
paboraMm u odopmileHHe OTYeTa,

TIIOJATOTOBKA K KOJUIOKBUYMY.

JlnHamMuKa JABWKCHHS MaTepUaIbHOM TOUKH. 2

IMoxroroBka K sabopatopubiM | nk-1, nk-2
paboram u odopmieHue OTYeTa
IToxroroBka pedepara

TMMOATOTOBKA K KOJUIOKBUYMY

KnnemaTnka © JHMHaMHKa BparateabHoro | 6
JIBUOKEHUS a0COIFOTHO TBEPJOTO Tea.

ITogrotoBka K sabopaToOpHBIM | nk-1, nk-2
paboram U odopmIleHHE OTYEeTa.
IoaroroBka pedepara

TIOATOTOBKA K KOJUNIOKBUYMY

3aKOHBI COXpaHEHUs. 6

ITogrotoBka K 11abOPAaTOPHBIM nk-1, nk-2
pabotam U ohOpMIICHHE OT4YeTa,

TMOJATOTOBKA K KOJUIOKBUYMY

HenHepunanLHme CHUCTEMBI OTCUETa 2

Ioaroroska pedepara, nx-1, nk-2

IIOJATOTOBKA K KOJUIOKBUYMY

Onementsr CTO

Ioaroroska pedepara. nk-1, nk-2

TMOATrOTOBKA K KOJUIOKBUYMY

FapMOHI/I‘{CCKI/Ie KOsie0aHUs ¥ BOJTHBL. 7

IoaroToBka K 1a0OpPaTOPHBIM nk-1, nk-2,
pabotam U ohOpMIICHHE OT4YeTa,

IIOATOTOBKA K KOJUIOKBUYMY

ra3oB

OCHOBBI MOJICKYJISIDHO-KUHETHYECKOH Teopun | 8

ITonroroBka k nabopatopubsM | nk-1, nk-2

pabotam 1 0OpMIICHHE OTYETA

OCHOBBI TEpMOIUHAMHUKH. 8

INoxroroBka k mTabOpaTOpHBIM | nk-1, nk-2
pabotam u OoQopMmieHHEe OT4YeTa

IToxgroroBka pedepara




10 Pacnpenenenue Makcsemia u bonbimana. 4 IToxroroBka Kk nabopaTopHbIM | nk-1, nk-2
paboTam 1 0(opMIICHHE OTYETA

11 SIBnenus nepenoca 3 IMoxroroBka Kk mabOpaTOpHBIM | nk-1, nk-2
pabotam u OQopmiIeHHE OT4YeTa
IMoxroroBka pedepara

12 Peanbuble ra3el 4 IToaroroBka pedepara, nk-1, nk-2
MOJrOTOBKA oryera o
11a00paTOPHEIM paboTaM

13 DIeKTpoCcTaTHIECKOE MOJIS. 8 IMoxroroBka K mabOpaTOpHBIM | nK-1, nk-2
pabotam u OQopMmIeHHE OT4YeTa
Pemenue 3agaq

14 ITocTOSHHBIHA TOK. 8 IMogroroBka Kk sabopaTopHbIM | nk-1, nk-2
pabotam u OQopmiIeHHE OT4YeTa
Pemenue 3agau

15 Ipasuna Kupxroda. 10 IMogroroBka K sabopaTopHbIM | nk-1, nk-2
pabotam u OQopmiIeHHE OT4YeTa
Pemenue 3agau

16 3akon buo-Casapa-Jlamiaca. 8 IMogroroBka K sabopaTopHbIM | nk-1, nk-2
paboram u odopmieHHE OTuYeTa
Pemenue 3agau

17 OCHOBHBIE YPaBHEHHSI MAarHUTOCTATUKH 10 IlogroroBka K abopaTopHeM | nk-1, nk-2
paboram u odopmieHHE OTuYeTa
Pemenue 3agau

18 JlBmkenne 3apsga B OJEKTpHYeCKOM U | 8 IlogroroBka K sabopaTopHeM | nk-1, nk-2
MAarHUTHOM I10JIE. paboram u odopMIICHHE OT4eTa
Perienue 3anay
19 Marseruxku. 10 IlogroroBka K 1a0OpaTOPHBIM nk-1, nk-2

paboram u odopmieHHE OTuYeTa
Pemienue 3anay

20 3aKOH JNIEKTPOMATHUTHOW HHIYKIIUH. 12 IlogroroBka K 1a0OpaTOPHBIM nk-1, nk-2
paboram u odopmieHHE OTUYeTa
Penienne 3amau

21 DneKTpOMarHUTHEIE KOJIEOAHHs 8 IToxroroBka Kk 1abOpaTOpHBIM | nK-1, nk-2
paboram u odopmieHHE OTuYeTa
Pemenue 3amau

22 ONeKTPOMAarHUTHEIE BOJIHBI 8 IMogrotoBka Kk 1abopaTOpHBIM | nK-1, nk-2
pabotaM u OoQopMIeHHE OTdeTa
Pemenue 3amau

23 BonHosas onrHka. 6 IMoxroroska pedepara nk-1, nk-2
Pemenue 3amau
24 TernoBoe U3MydYeHHE. 2 IMoxaroroBka pedepara nx-1, nk-2
Pemenue 3amau
25 Dotoaddekr. 2 IMoxroroBka pedepara . nx-1, nk-2
Pemenue 3amau
26 Jasnenne ceera. Ddoekr Kommnrona. Bommsr | 16 IMoaroroska pedepara . nk-1, nk-2
1ie Bpoitns. DneMeHThl KBaHTOBOI MEXaHUKH. Pemenue 3amau
27 CrextpanbHelit anamm3. CTpoeHne aToma 10 IMoaroroska pedepara . nk-1
Pemenue 3amau
28 Crpoenne sapa. Slmepubie cumpl. Dueprust | 9 IMoxroroBka pedepara . nx-1, nk-2
cesi3u. Kocmuueckoe wuanmydenue.  Sneprbie Pemenne 3agau

peakuun. PaquoakTHBHOCTD.

9. UcnoJib30BaHNe PeHTUHTOBOM CHCTEMbI OLIEHKY 3HAHUIA

OrneHka 3HaHWI OOy4aromMXcs MPOM3BOAWUTCS Ha ocHOoBaHMU «llojokeHHst O OabHO-PEHTHHIOBON
cHCTeMe OLICHKM 3HAaHUI CTYAEHTOB M OOECIleYeHMs] KauecTBa Y4E€OHOIro Npolecca» YTBEP)KIECHHOTO perieHHEM
YMK Vuenoro coseta ®I'BOY BO «KHUTY». CornacHo «[losoxkeHnio» peWTHHr (OpMUpYyeTcs W3 JBYX
OCHOBHBIX YacTei: IepBas 4acTb — TEKYIIMH PEHTHHT, KOTOPbIH orneHuBaercs B Oamiax (ot 36 mo 60 Gamios),
MOJIyYeHHBIX B T€YEHHE CEMECTpa, BTOpast 4acTh — OaJuTbl MOTyYeHHBIE Ha SKk3aMeHe (0T 24 1o 40 6amos).

INepBast yacth GOpMUpYETCS U3 CIEAYIOUMX KOMIOHEHT — KOJUIOKBUYM (0T 12 10 20 6aisioB), IIoc oTyer
o teme pedepara (ot 6 qo 10 6amtoB), ioc aboparopusie padots! (0T 18 1o 30 6amios). CTyeHTH HE COABIINE
MIPOMEKYTOYHBIE KOHTPOJIbHBIE TOUKH (KOJUIOKBHYM + KOHTPOJIBHAS paboTa) 3a 3TOT BUJ IEATEIHHOCTH ITOIYYalOT
HOJb 0aoB.

IIpu ompenenennm oOmEH pPEHTHHTOBON OIIGHKH, IIOJYYCHHbIE OaIbl CYMMHUPYIOTCS W SIBISIOTCS
OIPEEIAIONMMH NTPU (POPMUPOBAHUM OLICHKH, MPOCTABISEMOH B DK3aMEHALMOHHbBIE BEJAOMOCTH M B 3a4ETHYIO
KHIDKKY CTY/EHTa II0 CJIEIYIOIIEMY aJrOpHTMY: «OTIn4HO» - oT 87 mo 100 Gamnos, «xopomo» - ot 73 mo 86
0aJI0B, «YZOBIETBOPUTENBLHOY - OT 60 110 72 6ayuIOB, «HEYIOBIETBOPUTEIILHO» - MeHee 60 OanIoB.

B cinyuae oTcyTcTBUS JK3aMEHa B KOHIIE CEMECTpa PEUTUHI BBICTABJIAETCS MO pPe3yabTaTaM TeKyluen
ycrieBaeMoCTH: KOJUIOKBUYM (oT 12 no 20 6ayuioB), mmoc otder mo teme pedepara (ot 6 no 10 6amios), muioc
nabopatopHsie pabots! (0T 18 o 30 GamnoB), Iuoc KOHTposbHBIE PaboTH (0T 24 no 40 6amnoB). CTyneHTHI, HE




CHaBIINE MPOMEKYTOUHBIE KOHTPOJIBbHBIE TOUKN (KOJUIOKBHYM + KOHTpOJIbHasI paboTta)

MOJYYar0T HOJb OalIoB.

IlepBrlii cemecTp

3a OTOT BHJ ACATCIbHOCTHU

OueHoYHBIE CPEICTBA Koa-Bo Mumn. 6aaa Make. 6ayJl
JlaGopaTopHas paGora 8 18 30
KoJsstokBHYM 1 12 20

Pedepar 2 6 10

JK3aMeH 24 40

Bcero 60 100

Bropoii cemecTp

OueHoYHbIE CPECTBA Koa-Bo Mumn. 6au Makec. 6ayJl
JlaGopaTopHasi paGoTa 6 24 40
KoasokBuym 1 12 20

Pedepar 2 6 10
Konrpoabnas padora 2 18 30

Bcero 60 100

Tperuii cemecTp

OueHoYHBIE CPeCTBA Koa-Bo Mumn. 6aa Makc. 6aaJl
KOHTpOJIbHasi padoTa 2 18 30
KoajokBuym 1 12 20

Pedepar 2 6 10

IK3aMeH 24 40

Bcero 60 100

10. OueHouyHble cpeacTBa AJsl TEKYLIEro KOHTPOJISI YCHEBAeMOCTH, NPOMEKYTOYHOMH

aTTECTAllMHU 110 U TOIraM O0CBOCHUSA NTUCHUITIMHBI

Ouenoqﬂue CpeacrBa AJisd NMPOBEACHUA TEKYHIEro KOHTPOJIsA yClI€eBaeMOCTH, l'lpOMe)l(yTO‘{HOﬁ aTrecranuu

00y4yalOIMXCsl U UTOrOBOI aTTecTalMM Pa3padaTbIBAIOTCH COIJIACHO IOJIOXKeHHI0 0 POHAAX OLEHOYHBbIX

CpelCTB, PacCMATPHBAIOTCA KaK COCTABHAsi 4acTh palodyeil mporpaMMbl M 0(OPMJISIIOTCH OTAEIbHBIM

AOKYMEHTOM.




11.1. Ocxosnan nureparypa
Mpwt wayNeHAR QUCLMNMIMNG « DUIMKA 5 B KANECTBE OCHOBMBIX WCTONHWIOS MHDOPMALIM POXOMEHIYETCA
MCNONBLIOBATL CNERYICWYIO NUTEPATYPY.

OCHOBHBIE HCTONHHUKK HHGOPMAUMK Kon-80 3x3.

1. Kanawnmnwos H.M. Pusuxa. UurepHer-rectuposanme 6asossix  |159 3x3. 8 YHULL KHUTY
3HaHui, : yvebroe nocobue / H.M.Kanawnuxos, H.M.
Kowesnnkos. — Inextpon. [lax. - .Cnb.: /lans, 2009, ~ 150 ¢,

2.CrapocruHa WA, Bypaosa E.B., Kongparteesa O.1., 70 3k3. 8 YHAU KHUTY
Kaszanues C.A., Noausanos M.A. Kparkui kypc obuied
duankn. Yuebroe nocobue / Kazaus. N3a-80 KHUTY 2014 A

3. Crapoctuna W.A., bypaosa E.B., Canbmanos P.C.. Kparkuit|62 3k3, 8 YHUL KHUTY
Kypc obweit duanku. ana Gakanaspos YuebHoe nocobue /
Kaszaub. U3a-80 KHUTY 2016

4. Bonsxewwrein B.C. C6opuuk 3apay no obwemy kypcy|1060 a3, YHUL KHUTY
duaukm [/ Bonvkenwrein B.C.- Cnb.: Kunkmbi mup, 2007r.-
338c.

11.2. fononnumenishan numepamypa

HUTENBHBIC MCTOMHWKK MHPOPMAUNN Kon-Bo 3Kk3.

1.Hukepos B.A, ®uauka. Cospementbliit Kypc: Yuebuuk/ B.A.|1 3k3. 8 YHUL KHUTY
Hukepos: U3a-0 «flawkos n K», 2014r., 452¢.

2. etnad AA, Asopckmit .M. Kypc ¢msmkm M.: Boicw,|897 3k3. 8 YHULL KHHATY
wkona, 2001r.- 718c.

11.3. INOKMPONNMIC UCMONNUKY UNPOPMAYUY

nwwmnwcm:wwmnmmmmmwz
1. INEXTPOHHBIA KOMNNEKT YMEBHO-METOAHNECKIX MATOPHANOD NO ravke

2. InexTponneh katanor YHUL ruslan kstu.nu

CornacoBaHo:
3as.cexropom OKY®




12. Mamepuanvho-mexnuueckoe obecneuenue OUCUUNIUHDL.
Mamepuanbno-mexnuueckoe obecneuenue OUCUUNTIUHBL GKIOUACL:
1. Ilepconansvnsie komnviomepol — 18 wim.

2. Ocyunnozpagpor H3013, C1-5, CI1-117/1 — 9 wum.

3. Mocm nocmosannozo moka MO-47, MBJI-47 — 5 wum.

4. I'enepamop cuznanoe nuskouacmommuuiii 13-112/1, I'3-34 — 5 wum.
5. llomenyuomemp nocmosnnozo moxa IN-63 — 4 wm.

6. IIpeoopazosamensv umnynvcos ITH/DI13-09 — 4 wim.

7. Yuueepcanvuotit monoxpomamop YM-2 - 2 wum.

8. Cnexmpomempuor C/111-1, C17 — 3 wum.

9.Peghpaxmomemp HPD-46A — 3 wim.

10. H3mepumensv konmaxmmuwtii 2opuzonmansusiii HKT-1857 — 2 wum.
11. Humepgpepomemp Pines — 2 wum.

12. Amnepmempuoi, 6onommempuot — 24 wim.

13. O6pazoBaTenabHBIC TEXHOIOTHH
B cootBerctBun ¢ ®I'OC no HampasneHuno 15.03.23 «CepBuc» yu4eOHBIM IUTAHOM IIPEIYCMOTPEHO 3aHSATHHA B
HHTEPaKTHBHOH opMe B 00beme 32 gacos.

1. Pabota B MajbIX Ipymnmnax-,

2. MH3sydyeHwe u 3aKkpelUieHHME HOBOTO Marepuaja Ha HMHTEPAKTUBHOHM JeKuuH (Jekuusi-Oecena, JeKIMs-
JCKyCCHsl, JIeKIMsi € pPa300opoM KOHKPETHBIX CHUTyalMid) - 2. MaTepHanbHO-TEeXHUYECKoe obecIeueHne
JUCHUTUINHBL.



