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Pabouass nmporpamMmma AMCUMIUIMHBI —pa3paboTaHa B cOOTBeTCTBUM ¢ DenepaibHbBIM
rOCyIapCTBEHHBIM 00pa30BaTe€IbHBIM CTAHIAPTOM IO HampaBieHHuI0 moarotoBku 15.03.02
TexHnonoruueckue MamMHbBI M 00OOpynoBaHHE (YpOBEHb OakajaBpuara), YTBEpKICHHBIM
npuka3zoM MuHUCTEpCTBA HAyKU U BbIciiero ooOpasoBanus Poccuiickoit @enepanuu oT 9 aBrycra
2021 . Ne 728 (3apeructpupoBaH MunucrepcTBoM loctuuuu Poccuiickoit Peneparun 7
centsiOps 2021 r, peructpauroHHbslid Ne 64910), B COOTBETCTBHMM C Y4YEOHBIM IUIAHOM
HanpaBneHus: moarotoBku 15.03.02 TexHomormueckue MamivMHbBl U 00OpyaoBaHHE (YpPOBEHD
OakanaBpuara).

Pazpa6otan: I'maguit FO.I1.,

JIOLICHT Kadeaphl 001Iel U TeopeTuyeckol (PU3HUKH, K.X.H., JOLEHT
Peuenzent: Jluxymmun 1O.b.,

TOTIEHT Kadeaphl 001Iel U TeopeTudeckoi GU3NKH, K.¢.-M.H., TOIICHT

YTBEPX/IEHO:
Ha 3acemanuu kadenpsl o01ieii 1 TeopeTrHueckoi pusuku
[Iporokon 3acenanus kadeapsl Ne 12 ot 28.06. 2018 1.

3aBenyrommii kadenpoit odieit u Teopetrueckoit pusuku [agpun C.1O., K.T.H., TOLIEHT

ITEPEYTBEPX/IEHO:

Ha 3acemannu xadeapsr TMM, JIM u I[1TM

ITporoxkoun 3acenanus kadeapst Ne3 ot 11.11.2021 .
3asenyrommii kaheapoir TMM, JIM u [ITM
KopabensuukoB AHapeii PoctucnaBoBud, 1.T.H., mpodeccop

[NEPEYTBEPXJIEHO:

Ha 3acemanun xadeapsr TMM, JIM u I[1TM

ITporoxkoun 3acenanus kadeapst Ne 5 ot 31.01.2023 .
3asenyrommii kaheapoir TMM, JIM u [ITM
KopabensuukoB AHapeii PoctucnaBoBu, 1.T.H., mpodeccop



1. lesm v 321244 OCBOEHMSI U CUUILIAHBI

[lenpro W3y4YeHHS IUCHMILIAHBI «Du3mka» sBisgercs (yHIaMEHTalIbHAs IOJIrOTOBKA
oOyyarormuxcs 1o ¢pu3nKe, Kak 0a3a JIsi U3yYeHUs] TEXHUYECKUX TUCIUILINH, CIIOCOOCTBYIOIINX
TOTOBHOCTH BBITYCKHUKA K MEXJIUCIUIUIMHAPHOW SKCIIEPHUMEHTAIBLHO-UCCIICI0BATEIHCKON
nesTensHOCTH. Kype JomKeH naTh maHopamy Hambosiee yHHBEpPCaTbHBIX METONOB, 3aKOHOB U
Mozeniel COBPEMEHHOM (PM3UKH, MPOAEMOHCTPHPOBATh (DH3MKY KaK palMOHAJIBHBIM METO[
MO3HAHUS OKPYKAOIIEro MUPA, COCPEOTOYUTH YCUITUS HA (DOPMUPOBAHUH y CTYJCHTOB OOIIEro
(U3HYECKOTO0 MUPOBO33PEHUS U PA3BUTHH (DH3UUECKOTO MBIIIICHUS.

OcCHOBHBIC 33712491 JUCIUTUINHBL

- nmarb oOyyarommMcs HeoOXoquMmble 3HAHUS (PYHIAMEHTAIBHBIX 3aKOHOB (U3UKH U
3HaHUS B 00J1aCTH MEPCIIEKTUBHBIX HANIPABICHUH Pa3BUTHUSI COBPEMEHHON (PU3UKH;

- O3HAKOMHTh UX C OCHOBHBIMH (PH3UYECCKUMU SIBICHUSIMHU, METOAMU UX HAOIIONCHUS U
AKCTIEPUMEHTAIBHOTO HCCIIEIOBaHUS, C METOJAaMH W3MEPECHUs (PU3MYECKUX BEIHYUH U
00pabOTKH pe3ysIbTaToOB SKCIIEPUMEHTA;

- chopMupoBaTh y HUX OINpeNeTeHHbIE HABBIKA AKCIIEPHUMEHTAIBHOW pabOThl, HAyYUTh
KOJIMYECTBEHHO (POPMYIIMPOBATh U peliaTh (pU3HMUECKUE 3a/1a9u;,

- copMupoBaTh y HHX HABBIKM CaMOCTOSITENIbHO MPHOOpPETaTh HOBHIE 3HAHUS U
MPUMEHSThH UX B MOCJEIYIONIeH MpodeccuoHanbHON AeITeTbHOCTH.

Hayuno-o0pa3oBarenbHoe, NpodheCCHOHAIBHO-TPYIOBOE BOCHUTAHHWE OOYUYaOIIUXCS
MOCPEJICTBOM COACPKAHUS TUCIUTUIMHBI M aKTyaJIbHBIX BOCITUTATEIbHBIX TEXHOIOTHA.

2. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS 10 M CUUIIHHE

B pe3ynbraTe 0CBOSHUS NUCIUTUTMHBI 00YYaIONIHIACS TOJDKEH:

3HATH

- OCHOBHBIE (DM3MUYECKHE SBICHUS ¥ OCHOBHBIC 3aKOHBI (U3WUKH; TPAHULBI WX
MPUMEHUMOCTH, TIPUMEHEHUE 3aKOHOB B BAKHEHIITNX MPAKTUYCCKUX MPIIIOKCHHSIX;

- OCHOBHBIC METOIBI (PU3NYECKOTO HCCIICIOBAHMS, B TOM 4Hcle (yHIaMEeHTaIbHBIC
(bu3nUecKue OMBITHI U UX POJIb B PA3BUTUH HAYKH,

- HAa3HAYCHHWE W TPUHIUMBI JIEHCTBUS BaKHEHIMX (HU3MUECKHX MPUOOPOB, CPEICTB
W3MEPEHUI U KOHTPOJIS;

METOJIbI  pemieHus] (U3MYECKUX 33]a4, COOTBETCTBYIONIMX D3JeMEHTaM Tpodec-
CHOHAIILHOMW JCATEIBHOCTH.

yMeThb

- aHaJIM3WPOBATh U OOBSACHITH OCHOBHBIC HAOIIOJAEMbIC MPHPOIHBIE W TEXHOTCHHBIC
sBJICHUS ¥ 3PPEKTHI ¢ TO3UIHIA (PU3NIECKUX B3aUMOICHCTBU;

- paboraTh ¢ nmpubopaMu U O00OpPYJAOBaHHMEM B COBPEMEHHOHN (u3MUecKou jabopaTopuw,
UHTEPIIPETHPOBATH PE3YJIBTATHI U JIEJIaTh BHIBO/IBI,

- NPUMEHSATh METOJbl (U3NKO-MAaTEMAaTUYECKOTO aHalM3a K PEIICHHIO KOHKPETHBIX
MIPHUKJIATHBIX €CTECTBEHHOHAYYHBIX ¥ TEXHHUECKUX MPOOIIEM.

BJa/IeTh

- HaABBIKAMHU HCIIOJB30BAaHUS OCHOBHBIX OOMICPUZNYCCKUX 3aKOHOB U TPUHIUIIOB B
BaXHEUIINX MPAKTHYECKUX MPUIOKCHUAX, METOaMHU PEIICHUS THITOBBIX 33]1a4;

- OCHOBHBIMH  MeTOJaMH  (DU3MKO-MAaTEMaTHYECKOTO  aHajwW3a I PeIleHUs
€CTECTBCHHOHAYYHBIX 3a/1a4;

- HaBBIKAMHU TMPABWIBHON OKCIUTyaTalli OCHOBHBIX TNPUOOPOB U 000pYIOBaHUS
COBPEMEHHOM (hU3NYECKOil 1Ta00paTOpHH;

- MeTo1aMu 00pabOTKH U MHTEPIPETUPOBAHUS PE3YIHTATOB (PH3UIECKOTO IKCIIEPUMEHTA;



- IPUEMaMH UCTIOJIb30BaHUsI METOJI0B (PU3UUECKOT0 MOACITUPOBAHUS B IPOU3BOICTBEHHOMN
IIPaKTHKE.
VY obyuaromierocs JOKHBI ObITh chOPMUPOBAHBI CIEAYIONINE KOMIIETeHIIUH:

OIIK-1. Criocoben nmpumensats ectectBeHHOHay4Hble | IOIIK-1.1. 3Haer Teopui0o W OCHOBHBIE 3aKOHBI B

u OOIICHHKCHEPHBIC 3HaHMUSI, METOJIBI | OOJIACTH CCTECTBCHHOHAYYHBIX M  OOIICHHXCHEPHBIX
MaTeMaTHUeCKOro aHaiu3a ¥ MOJEIUPOBAHUS B | JAUCIMILIUH.
PO eCCHOHATBHON NEITETBHOCTH HOIIK-1.2. YwMmeer IIPUMEHSTh METO/IbI

MaTeMaTHUYECKOr0 aHalM3a M MOJEIHPOBaHUS B
PO eCCHOHANBHOMN JIESTENEHOCTH.
HOIIK-1.3: Hmeer HAaBBHIKH TEOPETHYCCKOTO H
SKCHEPUMEHTAIBHOTO HCCIICIOBAHUS B
npodeccnoHaNbHOHN NeATETbHOCTH.

3. Mecro qucuunianHel B crpykrype OII BO

JlucuuiuinHa OTHOCHUTCS K  0O0s3aTelbHOM 4YacTH y4yeOHOro IjlaHa U sBJsETCA
00s13aTeNIbHON IIPU OCBOEGHHMU OOpa3oBaTesibHOM mporpammbl. M3yuaercs B 1 u 2 cemectpax
oOyuenus. [Ipuctynas K u3ydeHUIo AUCHUILIUHBI «DPU3UKa», CTYAEHT JOJDKEH 3HaTh (PU3HUKY B
npeaenax MporpaMMbl CpEIHEN IIKOJbl, 3HaTh OCHOBBI MHTErPaJIbHOTO U U depeHIInaIbHOTO
ucuucienus. IlpenmecrByromue nucumiuivebel: «Maremarukay. Ilocnenyromue TUCHMILIMHBL
«ONEKTPOTEXHUKA M D3JIEKTpOHUKay, «TeopeTnueckas MexaHuka», «MarepuanoBeneHue»,
«[IpuHUIMIBI GYHKIMOHUPOBAHHS XOMOAUIBHON TEXHUKM» U JP.

4. O0beM TUCHUILIUHBI (MOYJIs1)
4.1. O0beM QUCHUIUIMHBI B 324€THBIX ¢IUHUIIAX C YKa3aHUEM
aKaJeMH4eCKHX (ACTPOHOMUYECKHUX) YACOB U BUAbI Y4eOHOH padoThI

Buner yueGHoI paboThl, Ounas popma

OO611ast TPYI0OEMKOCTh B 3aU€THBIX €IMHHUIIAX 6

OO0m1as TpyI0EMKOCTh B Yacax 216

AynuTOpHBIE 3aHATHS B Yacax, B TOM YHCJIE: 144

Jlekuun 34/34

[IpakTU4eckue 3aHsATHSI 16/16

JlaGoparopHble 3aHITHS 16/16

CamocTosiTenpHasi paboTa B yacax 41,75/3,65

HKP 0,25/3,25

Kontpons 36

dopma NpOMEXYTOUHOU aTTeCTallH 3ager 1 cemectp
OK3aMeH 2 ceMm.

4.2. O0beM KOHTAKTHOM padoThl Ha 1 o0y4arouierocs

Buibl yueOHBIX 3aHATHI Ounas dhopma
Jlexuuu 68
IIpakTyecKue 3aHsATUS 32
JlaGopaTopHbi€ 3aHATUI 32
Koncynpranmmn 3,5
3aueT/3a4eThl

DK3aMeH/3K3aMeHbI 0,35




KypcoBbie paGoTsI

KypcoBble mpoeKThl

Bcero

135,85

5.Conep:kanue QMCHUIIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3zaesnam), ¢ ykazaHueM KOJUYeCTBA YaCOB M BUI0B 3aHATHI

5.1 TemaTtuuyeckuii NJIaH y4eOHOM TUCUMIIJINHBI

Beero AyauTopHBIE 3aHATUSA CamocrosiTe
Ne | Ha3Banue pasnena, TeMbl 5 o/uac JIbHas
’ Jlexir. IMpaxkr. JIab. pabora
Paszjnes 1. ®usnyeckre 0CHOBbI MEXaHUKH

1. |Tema 1. Kunemaruka 12 4 2 2 4
MOCTYyNaTeIbHOTO U Bpa-
1IaTEeJbHOTO JABUKCHHUSL.

2. |Tema 2. Jlunamuka 1moc- 12 4 2 2 4
TYyHaTreJbHOIO ABUKCHHUSL.

3. |Tema 3. Pabora u 12 4 2 2 4
MEXaHHYECKasi YHEPTHUs.

4. |Tema 4. lunamuka Bpa- 12 4 2 2 4
HIATEeJILHOTO JABUKCHHUSI.

5. |Tema 5. 'apmonnueckue 14 4 2 4 4
Koje0aHus

6. |Tema 6. PensituBuctckas 6 4 2
MEXaHHKa.

68 24 10 12 22
Paznes 2. MoJiekyasipaasi pu3nka ¥ TEepMOIMHAMMKA

7. |Tema 1. MonekynsipHo- 12 4 2 2 4
KHHETHYECKasi TEOPUS
ra3os.

8. |Tema 2. OCHOBBI TepMO- 12 4 2 2 4
JTMHAMHKH.

9. |Tema 3. fBnenus 6 2 2 2
nepeHoca.

30 10 6 4 10
Paznen 3. DjeKTpUYECTBO M MarHeTH3M

10. | Tema 1. Dnexrpocraru- 12 4 2 2 4
YeCKoe MoJIe.

11. | Tema 2. [TocTostHHBIIM 14 4 2 4 4
AIEKTPUYECKHI TOK.

12. | Tema 3. 14 4 2 4 4
MarauTocTaTuka.

13. | Tema 4. DnexTpomMaraur- 12 4 2 2 4
Hasl MHIYKITAS.

14. | Tema 5. OcHOBBI TEOpUU 4 2 2

Makcsea aieKTpomar-
HUTHOTI'O IIOJIA.




56 18 8 12 18

Paszgen 4. Bo1HoBast onTHKA.

15. | Tema 1. UnTepdepennms 9 2 2 2 3
CBETa.

16. | Tema 2. Jludpakuus 9 2 2 2 3
CBETa.

17. | Tema 3. Ilonspuzanus 10 2 2 2 4
CBETa.

28 6 6 6 10

Pa3ges 5. DineMeHTbl KBAHTOBOH U3NKH
18. | Tema 1. KBanTOBBIE 12 4 2 2 4

CBOMCTBA AIEKTpOMAr-
HUTHOT'O U3JTY4EHHUsl.

19. | Tema 2. DneMEHTHI 8 4 4
KBaHTOBOH MEXaHUKH.

20. | Tema 3. KBanToBo-Mexa- 8 4 2 2
HHYECKOE ONHMCAHUE
aTOMOB.

21. |Tema 4. ®usuka siapa u 6 2 2 2
2JIEMEHTapHBIX YaCTHII.

34 14 6 2 12

DK3aMeH 36

5.2. Conep:kanme:

Pasnen 1. Knnemaruka nocrynarejJibHOro U BpamarejibHOIo IBUKEHUS.

Tema 1. Kunemaruka. OCHOBHBIE KMHEMAaTUYECKHE XapAKTEPUCTHKU KPHUBOJIMHEWHOTO
JBIWKEHUS: CKOPOCTh M yCKOpeHHe. HopMmallbHOe M TaHTreHIManbHOE yckopeHue. KuHemarnka
BpAIllaTEIbHOTO JBUKECHMS: YINIOBask CKOPOCTh M YINIOBOE YCKOPEHHUE, UX CBS3b C JIMHEWHOMN
CKOPOCTBIO H YCKOPEHHEM.

Tema 2. JInHaMMKa NOCTYyNaTeIbHOr0 ABM:KeHHUsl. 3akoHbl HbroroHa. MHepuuanbHbIe
cUCTEMBI oTcyeTa. Macca, uMIyinbec, cuia. [ paHuIbl IPUMEHNMOCTH KJIACCUYECKOW MEXAHUKH.
3aKOH COXpaHEHUS UMITYJIbCA.

Tema 3. PaGora m mexanmueckass 3Heprus. PaGora u mourHocTh. Kunernueckas
sHeprus. KoHcepBaTHBHBIE CHUIIBI, TIOTEHIMAJIBHAS SHEPIUs. 3aKOH COXPAaHEHUS MEXaHMUYECKOU
SHEPIHH.

Tema 4. [IuHaMuka BpamaTeJbHOr0 ABHKeHMsA. MOMEHT HHepuuH. Brruncienue
MoMeHTOB mHepiuu Ten. Teopema Illteiinepa. KmHernueckas sHeprus Bpallaronierocs Tena.
MomeHT cuibl. OCHOBHOE ypaBHEHHE IMHAMUKH BPalaTe€IbHOTO JBUKEHMS. 3aKOH COXPAaHEHUS
MOMEHTA UMITYJIbCA.

Tema 5. Mexannuyeckue KojedaHusi. ['apMoHMueckue kojeOaHMs. XapaKTePHUCTUKU
konebarenbHOro aBrwkeHus. JuddepennumanbHoe ypaBHEHHE TapMOHUYECKHUX KojeOaHUM.
DOHeprusi TapMOHMYECKHUX KojeOaHMi. 3aryxarouiue koneOaHus. BbIHyXJeHHBIE KoleOaHus.
Pe3zonanc. CnoxeHue koneOaHuil. Pu3nueckuil M MaTeMaTUYECKUH MasATHUKU. BomnHoBoe
IBIKCHHE. YpaBHEHHE BONHBI. JITMHA BOJHBI, BOJHOBOE YHMCIO, (pa3oBas CKOPOCTb.
WnTepdepenius BoH.

Tema 6. PeraTuBucTCKasi MeXaHUKA. DJIEMEHTHI PEISTUBUCTCKON MeXaHUKH. [IpuHImn
OTHOCHUTENLHOCTH U mpeoOpazoBanus ["amunes. [loctynarer CTO. IlpeoOpazoBanus Jlopenia u
CIICICTBUSL M3 HHUX. PeNATUBUCTCKHE HUMIYIbC W OSHEPrHs. DHEprus CBs3U, ACPEKT MacChl
CUCTEMBI B3aUMOJICHCTBYIOIINX YACTHII.




Pasnen 2. MoJiekyasipHasi GU3MKa M TEPMOAMHAMHMKA

Tema 1. MoJeKkyIsipHO-KMHETHYECKAS TEOPHsl ra3oB. OJIEMEHTHl MOJIEKYJISPHO-
KMHETUYECKOW Teopuu. MUKpO- M MakpomapameTpbl CHCTEMBI. YPaBHEHHE COCTOSHUS
uaeanpHoro rasa. YpasHeHne MKT nans paBnenus wupeansHoro rasa. Pacmpenenenue
Makcgenna. CtaTuCTHYECKOE TONIKOBaHUE TeMrieparypsl. Pacnpenenenue bonpimana.

Tema 2. OcHoBbI TepMoauHaAaMHUKH. Yncio creneneil cBOOOIbI MONEKYNbl. BHyTpeHHs s
sHeprus cuctembl. Pabota u temnora. IlepBoe Hauano TepMOOMHAMHUKHU, €0 MPUMEHEHHE K
u30IpoleccaM HaeajJbHOro rasza. Aamabaruueckuii mpouecc, ypaBHenue Ilyaccona. Btopoe
Hauajgo TepmoauHamuku. HeoOpartumble mporecchl. DHTponus. CTaTUCTHYECKOE TOJIKOBaHHE
BTOPOTO Hayajla TEPMOAMHAMUKHU. TeNIoBbIE ABUraTEIN.

Tema 3. SIBieHusi mepenoca. SIBnenus mnepenoca. TeronpoBonHoCTb. Huddysus.
Bsszkocts.

Pa3znes 3. DiieKTpruecTBO M MAarHeTU3M

Tema 1. Daekrpocrarmuyeckoe moJie. OiekTpuueckuil 3apsa. 3axkoH Kynona.
Hanpspokennocts anektpuyeckoro noisi. Teopema [Maycca, ee mpuMeHeHue ISl pacuera noien
3apsokeHHbIX Tesl. lloreHnman. CBA3b pa3HOCTH MOTEHLMAIOB M HANPSYKEHHOCTH IIOJIS.
DNEKTPOEMKOCTh IPOBOJAHMUKOB. KoOHAEHCATOPBI. DHEPIrHUs AIEKTPUUYECKOTO TOJIS.

Tema 2. IIocTOSAHHBIN J/1eKTPHYECKHH TOK. DIeKTpruueckuil Tok. Cuila TOKa, MJI0THOCTb
toka. DJIC. 3akonsl Oma u J[xoyns-Jlenna B uHTErpansHo U nuddepeHnuanbHoil popmax.
ComnporuBiienne MpoBogHUKOB. CeepxmpoBoaumocts. [IpaBunma Kupxroga. Knaccuueckas
TEOPHSI IEKTPOIPOBOJHOCTH METAIIIIOB.

Tema 3. Maraurocraruka. MarautHoe nosie. Bekrop MarHuTHOM MHAYKIMH. 3akoH bro-
CaBapa-Jlarutaca. MarHutHOoe mOJIe NPSMOJIMHEMHOTO IPOBOJHMKA C TOKOM M B IIEHTPE
KpyroBoro Toka. 3akoH Ammnepa. [lpuniun pabots! anekrpoasurarens. Cuna Jlopenna. S dext
Xomra. J[BM>KEHHE 3apsyKEHHBIX YAaCTHI[ B AJIEKTPUYECKOM M MarHUTHOM INOJSAX. YKOPHTEIH.
Teopema 0 HUPKYJIALMM.

Tema 4. JaekTpomaruuTHasi UHAYKIMsA. [[oTOK BekTopa MarHuTHON MHAyKUuU. PaGora
[0 W3MEHEHUI0 MarHUTHOro motoka. 3akoH @apanes. [IpaBuno Jlenma. IlpuHumm paboTbl
reHeparopa. SIBnenune camoMHAyKIMH. HIyKTUBHOCTD COJIEHOMIA. DHEPTUsl MAarHUTHOTO TOJIS.
Toxu npu 3aMbIKaHUM U Pa3MBIKAHUU LETIH.

Tema S. OcHoBbl Teopuu MakcBesia 3J1eKTPOMATHUTHOrO moJsi. Buxpesoe
anekTpudeckoe none. Tok cmemenus. Cucrema ypaBHeHH MakcBelia B MHTETpalIbHOM Gopme.
ONEeKTPOMATHUTHBIE BOJIHBI.

Pa3nes 4. BoiiHoBasi onTuka.

Tema 1. Untepdepenuns cpera. SBienue uHrepdepeHunu. YCIOBUS YCUICHUS U
ocmabnenust npu uatepdhepenimu. Oneir KOHra. MHTepdepenius B TOHKUX TieHkax. Kombia
HeroToHa.

Tema 2. [udpaxkuus cera. Jludpakuus csera. [lpunuun Iroitirenca-dpenens.
Hudpaxmus @paynropepa Ha menu. dudpaknuonHas pemnerka. udpakmuss peHTIeéHOBCKUX
JTy4en.

Tema 3. Ilonspusanus cBera. llonsapuszanus ceera. 3akoH Mamtoca. 3akoH bprocrepa.
JIBoitHOE mydenpenomieHue. ONTHYECKH aKTHBHBIE BemlecTBa. [Jucnepcus ceera. [lomomenne
U paccesiHue CBeTa, 3aKOoH byrepa.

Pa3gen 5. DineMeHTbl KBAHTOBOM (U3NKH
Tema 1. KBaHTOBBIE CBOMCTBA 3JIEKTPOMATHUTHOIO M3JIy4eHUs. TermoBoe n3myyeHue.
CrekTpanbHble XapaKTEPUCTUKU TEIJIOBOIO M3JIy4YEHMs. 3aKOHBI TEIUIOBOTO U3IyUYEHHUS.
I'mnotesa kBanTOB. @opMmyna I[Inanka. KoprnycKysspHO-BOIHOBOM Ayanu3M. DHEPTUS U UMITYJIbC
CBETOBBIX KBAHTOB. 3aKOHBI U KBaHTOBas Teopus BHelHero ¢porodpdexra. Dpdexr Komnrona.
Tema 2. DaeMeHTHI KBaHTOBOW MexaHuku. [umoresa gae bpoina. Judpakuus

7



mukpodactuil. [lpunmun HeompeneneHHoctu [eizenOepra. BomHoBas ¢yHKIMS U ee
cratuctTuueckuii cmbici. YpaBHeHnue Illpenwnrepa. KBaHToBas wacthiia B OJHOMEpPHOM
MOTEHINATbHOU IME.

Tema 3. KBaHTOBO-MeXaHM4YeCKOe ONUCaHMe aTOMOB. ATOM BOJIOpoJa o Teopuu bopa.
OnTtuyeckre U peHTreHoBckue crekTpbl. CranuoHapHoe ypaBHenue lllpenunrepa mys aroma
Bomopozia. BomHOBBIE (yHKIMM W KBaHTOBBIE 4uwmcia. lIpaBwma otOopa it KBaHTOBBIX
nepexonoB. [Ipunuun [aynu. Oneit @panka u ['epua. OnTuueckue KBAaHTOBBIE T€HEPATOPHI.

Tema 4. ®u3uka sigpa M 3JIEMEHTAPHBIX YaCTHL. ATOMHOE sIpO. SnepHbIE CHIIBIL.
JledekT mMacchl, SJHEPTHsl CBSA3U HYKIOHOB B sifipe. SIIepHbIe U TepMOsAepHbIC peakiuu. Bunbl u
3aKOHBI PaJINOAKTUBHOCTH. DJIEMEHTAPHBIC YACTHUIIHI.

6. MeTognueckne MaTepuaJibl VIt 00y4AIOMIUXCS MO0 OCBOCHUIO
AUCHMILIMHBI

6.1. CamocrosiTesibHAsi paboTa 00y4alouIuXxcsi 1Mo AUCHUIIMHE (MOTYJII0)

CamocrosiTenbHast paboTa CTYI€HTOB BKJIFOUAET:

- paboTy C JICKIIMOHHBIM MaTEPUAIIOM;

- MOATOTOBKY K MPAKTHUECKUM 3aHITHUSIM, PELICHUE 33734 AJIsl CAMOCTOSITeTIbHOM paboThI;
- MOATOTOBKY K J1a00OpaTOpHBIM paboTaM, COCTaBICHHUE OTUETA;

- U3YYCHHE TE€M, BRIHECEHHBIX Ha CAMOCTOSATEIBHYIO MPOPAOOTKY;

- BBIIOJIHCHUC MHAUBUAYAJIbHbIX JOMAIIHUX 3aI[aHHI>'I;

- IOATOTOBKA K CaMOCTOATCIIbHBIM pa60TaM H KOJUIOKBUYMY,

- IOATOTOBKY K 3K3aMCHY.

MeTonnueckne
Ne Ya eKOMEH AU dopma
Hasanue paznena, Tembl 3amanue P Aan P
/1 CHI 10 BBIITIOJIHE- KOHTPOJIA

HHIO 3aJaHUA

Pa3nen 1. PuznyecKkue OCHOBLI MEXaHUKH

Tema 1. Kunemaruka Pemenue 3amay mia OocH. uT. [1,2,4] | YcTHbIM
| | ToCTymarenbHoro 1 CaMOCTOSTEIIbHOMN 4 | AOT. JIHT. [1,2] ompoc,
" | BpamareabHOro paboThl, pabora ¢ poBepKa
JIBAYKCHUSI. JUTEPATYPOH 3a1aHUI
Petienue 3anaq ass OocH. 1uT. [1,2,4] | YcTHbIM
Tema 2. [lunamuka o HU [1,2,4]
CaMOCTOSTEIIbHON qor. uT. [1,2] ompoc,
2. | mocrynarenbHOIro 4
paboTsl, paboTa ¢ poBepKa
JIBIKEHUS. . .
JTUTEPATYPOH 3aIaHU I
Pewenue 3amay mis ocH. iuT. [1,2,4] | YcTHbi
3 Tema 3. PaGora n CaMOCTOSTEIIbHON 4 | AOT. JIHT. [1,2] ompoc,
MeXaHWYeCKasl YHEPTHsl. paboTsl, pabota ¢ poBepKa
JIUTEpaTypou 3aJaHu
Pemenue 3anau s OCH. JuT. [1,2,4] | YcTHbIM
Tema 4. Ilunamuka o 'Hv [1,2,4]
CaMOCTOSTEIIbHON qor. uT. [1,2] ompoc,
4. | BpamareabHOro 4
paboTsl, paboTa ¢ IIPOBEpKa
JIBIKCHUS. . .
JTUTEPATYPOH 3aTaHUI
Pewenue 3amau aist ocH. iiuT. [1,2,4] | YcTHbIi
5 Tema 5. 'apmonuveckue CaMOCTOSTEIIbHOMN 4 | ZOm. JHT. [1,2] onpoc,
" | koneGaHus paboTsl, paboTa ¢ poBepKa
JIMTEpaTypou 3aIaHuI

6. | Tema 6. PensiTuBUCTCKAst PaGota c nureparypoii | 2 | ocH. auT. [1,2,3] | YcTHbII
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MEXaHHKa. JIo1. JiuT. [1] Onpoc
[Tucemenn
B KOJUJIOK-
BUYyM IO
pazneny 1
Pazjnen 2. MouiekyJsipHasi (pM3UKa ¥ TEPMOTHUHAMHUKA
Pemenue 3amay aiist ocH. yiuT. [1,2,4] | YcTHbIH
Tema 1. MonekynsipHo- A A [1,2,4]
CaMOCTOSTEJIbHOMU qor. uT. [1,2] omnpoc,
7. | KHHETHYECKAasl TEOPHUSI 4
308 paboTsI, pabota ¢ poBepKa
) JIUTEepaTypou 3aJaHUI
Pewienue 3anay mis ocH. yiuT. [1,2,4] | YcTHbIH
] Tema 2. OcHOBBI CaMOCTOATEILHOU 4 | 2O JHT. [1,2] onpoc,
" | TEepMOAMHAMUKH. paboTsl, padora ¢ poBepKa
JIATEpaTypou 3aJaHUI
9 Tema 3. SIBnenus Pabora c nutepatypoit 5 | OCH.JHT. [1,2,3] | YcrHblit
" | mepeHoca. JIo1. JIuT. [1] onpoc
[Tucemenn
BIA KOJIJIOK-
BUYyM IO
pazueny 2
Pa3znes 3. JieKTpuUeCcTBO M MarHeTU3M
T i Pemenue 3agau nis ocH. yiuT. [1,2,4] | YcTHbIi
Ma 1. N
0 Be a CaMOCTOSTEITBHOI , | om mt. [13] | onpoc,
. | Dnekrpocrarnyeckoe
Honte p paboTsl, padoTa ¢ IIpOBEPKa
' JIUTEPATY PO 3azaHuu
Pemenue 3agau nis ocH. yiiT. [1,2,4] | YcTHbIi
1 Tema 2. ITocTostHHBIM CaMOCTOSATEILHOU 4 qorn. uT. [1,3] ompoc,
" | PIEKTPUYECKUI TOK. paboTsl, padoTa ¢ IIpOBEPKa
JTUTEpaTypon 3alaHnuu
Pemenue 3agau nis ocH. yiuT. [1,2,4] | YcTHbIi
CaMOCTOSATEIbLHOU qorn. uT. [1,3] onpoc,
12. | Tema 3. MarauTocraruka. 4
paboTsl, padoTa ¢ IIpOBEPKa
JUTEPATypOH 3a/IaHIH
T 4 Pemenue 3agau nis ocH. yiuT. [1,2,4] | YcTHbIi
Ma 4. N
3 Be a CaMOCTOSTEITBHOI , | ommt. [13] | onpoc,
. | DnexkrpomarHuTHas
anyKIL)msI paboTsl, padoTa ¢ IIpOBEPKa
' JINTEPATY PO 3a/laHuH
Tema 5. OcHOBBI TEOpUH Pabora c nureparypoii OCH. JuT. [1,2] YcrHbli
14. | MakcBemnia 2 | pom. our. [1,3] onpoc
AIEKTPOMArHUTHOTO TOJISI.
ITucemenn
BIM KOJIJIOK-
BUYM IO
pasneny 3
Pa3znen 4. BosinoBasi onTuka.
Pemienue 3amau nis OocH. uT. [1,2,4] | YcTHbI
Tema 1. UnTepdepeniius, At A L1,2.4]
CaMOCTOSTEJIbHOM Jlo1. JuT. [1] ompoc,
15. | mudpaxiys, monspu3arus 10
BeTa paboThI, paboTa ¢ MpOBEPKa
) JIUTEPaTypou 3aJlaHu

Pazjes 5. JiieMeHTHI KBAHTOBOW GU3NKH
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Pewenue 3amay mist ocH. iuT. [1,2,4] | YcTHbIi
16 Tema 1. 3akoHbI CaMOCTOSTEIIbHOMN 4 | ZOm. JHT. [1] onpoc,
" | TenmoBoro u3MyuyeHU paboTsl, paboTa ¢ IIpOBEpKa
JIMTEepaTypou 3aJaHuI
Pewenue 3amau miist ocH. yiuT. [1,2,4] | YcTHbIi
17 Tema 2. DnemMeHTbI CaMOCTOSTEIIbHOU 4 | 7M. JHT. [1] onpoc,
" | KBAHTOBOM MEXAHMKHU. paboThl, paboTa ¢ [IpOBEpKa
JIMTEepaTypou 3aJJaHUI
Tena 3. KBAHTOBO-MEXa- Pabora c nureparypoii ocH. uT. [1,2,4] | YcTHbIi
18. | HMYeckoe onucanue p | oM T [1] onpoc,
aTOMOB. rposepra
3aJaHUI
19 Tema 4. ®usuka sapa u PaGora c nureparypoii 5 | OCH.JIHT. [1,2] VYeTHbIN
" | DJIeMEeHTapHBIX YACTHIL. JIo1. JINT. [1] onpoc
[Tucemenn
Bl KOJUIOK-
BUYyM IO
paznenam 4
U5

6.2. TemaTnka v 3aJaHUA IS IPAKTHYECKUX 3aHATHI

Llenb mpakTHYECKUX 3aHATHIA — NMPUBUTHE OOYYArOIIMMCSI HABBIKOB B PEIICHUH 3ajad, B

IIOJIB30BaHUH cnpaBquoﬁ HHTepaTypOﬁ, a TaKXKC IIOAIOTOBKEC HX K CaMOCTOSITEILHOM pa60Te

HaJ[ IOMAlTHUMU 33JIaHUSIMH. 3a71add pemrarTcs u3 cOopHukoB [4] u [5].

Sagaun g
Kon-Bo .
Ne HasBanue pa3znena, TeMbl CaMOCTOSITEIbHOU
4acoB
paboTHI:
Pasnen 1. ®u3nveckne 0CHOBbI MEXaHUKH
1 Tema 1. Kunemaruka nocTynareabHOTO 1 [4] 1.20, 1.48,
. 2
BpAIaTEJIbHOTO JIBUKCHUS. 1.58,[5] 1.23
2 Tewma 2. JluHamMuKa MOCTYNAaTEILHOTO ABHKCHHS 2 [4] 2.3, 2.17,
' ' Yy ! ' 2.26, [5] 1.65
[4] 2.65, 2.75,
3. | Tema 3. PaGota u MmexaHu4eckasi SHEpPrHsl. 2 287, [5] 1.153
[4] 3.23, 3.33,
4. | Tema 4. IlunamuKka BpaniaTeJIbHOTO ABUKECHHUS. 2 3.52.[5] 1319
[4] 6.34, 6.43,
5. | Tema 5. 'apmoHnueckue KojieOaHus 2 6.55. [5] 3.24
Pasnen 2. MoJiekyisipHasi pu3uKa M TEPMOAUHAMMKA
6 Tema 1. MonekynsipHO- KHHETHYECKAsI TEOPHUSI Ta30B 2 4] 8.23, 9.28,
' ' YIp p ' 10.11, [5] 6.4
[4] 11.27, 11.37,
7. | Tema 2. OCHOBBI TEPMOJMHAMUKHU. 4 11.47.5] 6.138
Pasznes 3. DieKTpuuecTBO M MarHeTU3M
[4] 14.16, 15.47,
8. | Tema 1. DnexTpocrarnueckoe moie. 2 17.18, [5] 2.112
. . [4] 19.18, 19.29,
9. | Tema 2. IToCTOSIHHBIHN AIIEKTPUUECKUI TOK. 2 19.34, [5] 2.201
10. | Tema 3. MaraurocTaruka. 2 [4] 21.16, 22.9,
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23.11,[5] 2.270
[4] 24.10, 25.5,
11. | Tema 4. DnekTpoMarHUuTHAs UHIYKIIHSL. 2 25.15, [5] 2.324
Pa3nen 4. BoiiHoBast onTHKa.
[4] 30.19, 30.30,
12 Tema 1. UnTepdepentus, nudpakiuus, oaspu3anus 6 31.19,31.31,
" | cBeTa. 32.18,32.22 [5]
4.89,4.141,4.219
Pa3gen 5. JiieMeHThI KBAHTOBOM (pu3NKH
[4] 34.10, 34.19,
13. | Tema 1. 3akoHBI TETJIOBOTO U3TyYEHUS 2 (5] 6.230. 6.232
. [4] 35.5, 36.11,
14. | Tema 2. DnemMeHThl KBAaHTOBOW MEXaHUKH. 2 458, [5] 5.30
[4] 41.6,43.11,
15. | Tema 3. ®u3uka sApa 1 JIEMEHTAPHBIX YACTHULL. 2 44.30, [5] 5.280
6.3. TemaTnka ¥ 3aJaHMA 1JI1 JIA0OPATOPHBIX 3aHATHH
Ilenr mabopaTopHOTO MpPAKTHKyMa - O3HAKOMUTH OOYYAlOIIMXCS C COBPEMEHHBIMH

MCTOAAMU HU3MCPCHUA,

IIPpUBUTH O6y‘—IaIOHII/IMC$I MPAKTUYCCKHUEC HABBIKW II0 MCTOAUKAM

SKCIICPUMCHTAJIbLHBIX HUCCeIOBaHUN U 06pa60T1<1/1 ONBITHBIX HJAaHHBIX; IMIOMOYb UM B YCBOCHHU

OTAENBHBIX TEOPETUYECKUX pa3leioB Kypca. JlabopaTopHbI NpPaKTUKyM BBIMOIHSIETCS IO

WHIMBUAYaIbHOMY TpaduKy TpyNIaMu, COCTOSIIUMH U3 2-3 YelloBeK. 3a MepHoja OOydeHUs

oOyyarormuiics BbIOMHSAET 12 maboparopHbIX padOT W3 MPENJIOKEHHOTO TEepedyHs B

COOTBETCTBHH C TPaQHUKOM y4eOHBIX 3aHATHH.

Ne TeMmbl 1a6OPaTOPHBIX PadOT Koz-zo
4acoB

Pa3nen 1. PuznuecKkue 0OCHOBLI MEXaHUKH

1 «OrmpeneneHre MOMEHTa HHEPLUHU TBEPIIBIX TEI METOIOM )
KPYTWIBHBIX KOJICOaHMI»

2. | «Onpenenenue xapakTepucTHK MasiTHUKa O0epOekay 2

3. «M3yuenune nntepdepeniun BoiH. OnpeneneHre CKOpoCTH 3ByKa B )
BO3IAYXE»

4. | OnpenesieHUE CKOPOCTH TOJIETA MYITH 2

5 «Ormpenenenne yCKOpeHUs: CBOOOJHOTO MaJAeHUS TP MTOMOIII )
000POTHOTO MasITHUKA»

6. | «Onpenenenue moxyins KOHra MeToioM U3ruOHBIX KOJICOaHMID) 2
Pasgen 2. MosiekyiasipHasi pu3MKa M TEPMOAUHAMHUKA

7 «Onpef_(enveHHe K02 GUIIMEHTA TOBEPXHOCTHOTO HATSHKCHUS )
KHUJKOCTEH METOIOM OTPhIBA KOJIBIIA»

8. | «OnpeneneHue MIOTHOCTH BO3IyXa IPU HOPMATbHBIX YCIOBUSIX) 2

9. | «Onpenenenue nokasaresns aauadaTbl BO3TyXa» 2

10. | «Onpenenenue kodddunrenTta BI3KocTd MeTo1oM CToKcay 2
Pasznes 3. JiekTpuuecTBO M MarHeTU3M

11. | «M3MepeHne conpoTUBICHUH NPHU MTOMOIIN MOCTa YUTCTOHA» 2

12. «DNEeKTPUIECKUH TOK B KUAKOCTIX. OnpeneneHre BeTHUnHbI )
3apsiia MOHA MEII»

13, «OrmpeneneHre eMKOCTH KOHJIEHCATopa ¢ IOMOIIbIO ’
0AJUTHCTHYECKOTO TaJIbBaHOMETPAY
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14, «OrmpeneneHre ropu30HTaILHON COCTABIAIONIEH MArHUTHOTO TTOJIst )
Jemun»

15. | «M3ydeHne MarHUTHBIX MOJIEH WHAYKIIMOHHBIM METOIOM) 2

16. «OrmpeneneHue MeKTPOABUKYIIEH CHIIbI U TpalyUpOBaHUE )
TEpMOTIAPhI»

17. | «OnpeneneHre HHAYKTUBHOCTH COJICHOU1a» 2

18. | «M3yuyeHne MarHuTHOTO MOJIS C IOMOIIBIO CHIIBI AMIIEpay 2

19. | «M3ydenus sABieHUS B3aUMHON WHIYKII 2
Pa3nen 4. BorHoBasi 1 KBAHTOBAsI ONITHKA

2. «Ormpenenenue noxasarens NpeJoMICHUS U CPEeIHEN AUCTIEPCUU ’
BELIECTBA»

1. «Ormpenenenue paauyca KpUBU3HbI JIMH3bI METOIOM KOJIEIl )
HproToHa»

22. | «/lndpakuus 1a3epHOTO H3ITyIESHUSD) 2

23. | «TennoBoe uznyuenue. Ilposepka 3akoHa Credana — bonbiimanay 2

4. «W3yuenue BpalleHus MI0CKOCTU MOJISIPU3ALMU CBETA. )
OnpeneneHne KOHUEHTPALUK PacTBOPaA caxapay

o5 | «MI3yueHHE 3aBUCHMOCTH TOKA3aTels NPETOMIICHHS BO3yXa OT
JIaBJICHHS TP IOMOIIM MHTEpdepomMeTpay

26. | «Onpenenenue paboThHI BBIXOJA JEKTPOHOB U3 METAIIIa» 2

27. | «IIpoBepka 3akoHa Mairocay 2

7. IlepeyeHb OCHOBHOM M IONOJTHUTEIBHOM JIUTEPATYPbI, HEO0XOAMMOM 1151
OCBOCHUS TUCHMILJIMHBI (MOXYJIA)

OcHoBHasi uTEpaTypa.

1. CaBenveB U.B. Kypc oOmieit ¢pusuku: YdueO. mocobue mns BTy30B: B 5-Tu kH. —
Mockga: Actpenb; ACT, 2005.

2. Tpopumona T.U. Kypc pusuku: yue6. mocodbue mis By3oB / T.U. Tpodpumona. — 18-¢
u3a., crepeotuil. — M.: Akagemus, 2010.

3. @pumr C.D. Kypc obuieit pusuxu: yueonuk. / C.2. @pum, A.B. Tumopesa. — CII6.:
Jlansb, 2007. T. 1, 2,3.

4. YeproB A.I'., BopobseB A.A.. Bagaunuk no ¢usmke: yued. mocobdue st BTy30B — M.:
Mocksa: ®usmaraurt, 2007.

5. Uponos U.E. 3agauu no obmieit ¢pusuke. — M.: BUHOM, 2007.

JonosHUTeIbHAS JTUTEPaTypa

1. Hetnad A.A., SABopckuit b.M. Kypc ¢usuxu: yue6. nocodbue mays BTy30B — Mocksa:
Axanemus, 2008.

2. bopomun W.I1. Mexanuka: OCHOBHBIC 3aKOHBI C MPUMEpPaMU pPEIICHUS 3aaa4: y4eO.
nocobue — Koctpoma: KI'TY, 2010.

3. boponun N.I1. Dnexrpomarunern3m: OCHOBHBIE 3aKOHBI C IPUMEpPAMU PELLICHUS 3a1a4:
yue6. mocooue — Kocrpoma: KI'TY, 2007.

4. Tpodumona T.W. ®usuka B Tabmumax u Gpopmynax: YaeOHoe mocodue Ui TeXH. CIIell.
By30B. — M.: Beicmi. mikona, 2012.

5. Bonbkenmreiin B.C. COopHHK 3a1a4 110 00111eMy Kypcy (PHU3HUKH : U CTYICHTOB TEXH.
By30B. — CI16.: Knmxknsrit mup, 2009.
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8. Ilepeuenn pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
«/HTEepHET», HEOOXOTUMBIX /IJIsl OCBOEHMSI TUCIUIIIUHBI

HudopMaiimoHH0-00pa3oBaTeIbHbIE PECYPCHI:
1. http://www.physics.ru

2. http://www.phys.spbu.ru/library

3. http://fizportal.ru/physics-book

4. http://ru.wikipedia.org

DNEeKTPOHHBIC OMOJIMOTECUHBIC CHCTEMBI:

1. YauBepcuretckas 6ubnanoreka onnaifta http:/biblioclub.ru
2. «JIanwy http://e.lanbook.com/

3. OBC «Znanium»

9. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, He0OX0AMMOii 1151
OCYLIIeCTBJIEHHUSI 00PA30BaTEeJIHLHOI0 MpoIecca Mo TUCHUIIINHE

Jliig ocyuiecTBieHrs 00pa3oBaTeIbHOro mpolecca no Aucuuminie «Pusnka» Ha kadeape
o011elt 1 TeopeTUYeCcKoi (pU3NKHN UMEIOTCS JIEKIIMOHHAsL ayJUTOpusi, 000pyIOBaHHAS
MYJIBTUMEAUMHBIM 000PY/I0BAaHUEM C BOBMOKHOCTBIO AEMOHCTPALIUY YU€OHBIX BUI€0(PUIBMOB,
1 4 yyeOHBbIX 1Tab0OpaTOpUn: MEXaHUKH U MOJICKYJISIPHON (PM3UKHU; SIIEKTPUYECTBA U MarHETU3Ma,
OINTUKH U aTOMHOH (u3uku. Bee naboparopuu yKOMIUIEKTOBaHbI HEOOXOAUMBIM COBPEMEHHBIM
000py10BaHUEM, MTO3BOJISIOIIUM BHIIONHATE Ooiee 30 1abopatopHbIX paboT MO BCeM paszeam
oOmeit pu3uKH.

JlaGopaTropusi MeXaHMKHM HMMeEeT KOMIUIEKT jJaboparopHbix ycTaHoBok ®OMII — 15 mT,
3BYKOBBIE T€HEPATOPHI, OCIHILIOrPadBbI.

JlaGoparopusi MoJieKyJIsIpHOIl (QU3MKH MMEeT KOMIUIEKT MOIYIbHBIX Y4YeOHBIX
komiuiekcoB MYK-M®T — 2 mr.

Jlaboparopusi JjeKTpoMarHeru3mMa wumeeT Jaboparopupiii  komrmieke — JIKD-1
(«DnexTpOMarHuTHOE II0JI€», IO3BOJIIOIIMANA M3y4aThb DJIEKTPUYECKUE W MAarHUTHBIE IO,
MIOCTOSIHHBIE U MIEPEMEHHbIE TOKH, 3aKOH U MPOSBICHHSI HJIEKTPOMArHUTHOM HMHIYKLUH,
ANIEKTPUYECKUE U MAarHUTHBIE CBOWCTBA BEILECTBA, NEKTPHUUECKUE KojdeOaHusl.); J1abopaToOpHbIi
CTeH]l AJeKTpuueckuil — 3 wrt.; mnaboparopHsle Monynu: JIKD-4 («OnekTpoHHBIE SIBICHUSN»),
@II2-03 («Maruerpon»), PIII-06 («BakyymHblii auon»); gabopaTopHble YCTAaHOBKH: MOCT
Yurcrona, «VHIYKTUBHOCTh COJICHOHAA», «DJIEKTPOIIU3Y, «EMKOCTh  KOHJEHCATOPOBY,
«Marnerpon», «Tpansucrop», «MarautHoe nose 3emnn», «Cuna Amnepa», «TepmoIIC»,
ocuuuiorpadsl, reHepaTopsl, OJ0KH MUTAHUSA U T. I1.

JlaGopaTopusi onTHKM U KBaHTOBOW ¢u3nku umeer naboparopuslii komruieke JIKK-2;
nabopatopubiii  komrieke JIKB-4; onrtuueckue ckamMpu C  TEIUHA-HEOHOBBIM JIa3€POM;

YHUBEpCalbHBIH MOHOXpomarop YM?2; wunteppepomerp HWTP-1; ronuomerp [I'C-5;
nabopatopubie  yctaHoBKU: «Dotoaddexr», «Kompua Heroronay, «lucmepcus», «TermmoBoe
U3Iy4YEeHUE»; TOPU3OHTAIBHBIA (oToMeTp; caxapumerpsl CY-4; pedpakromerpsl  YPJI,

ONTUYECKUE MHUKPOCKOIIbI, (POTO3IEMEHTHI, MOIYIPOBOIHUKOBBIE Ja3€pbl, PTYTHBHIC JIAMIIbI,
HaOOpBI CBETO(UIBTPOB, MOIAPU3ATOPOB, AU(PAKIIMOHHBIX PELIETOK U T.II.
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