MHWHOBPHAYKHN POCCHUHN
®denepalibHOE rOCYJapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICILIETO 00pa30BaHuUs

«Koctpomckoii rocyrapcTBEHHbI YHUBEPCUTET
(KT'Y)

PABOYAS ITPOI PAMMA JTUCHUITJIMHBI

OU3UKA

Hanpagsnenne noaroroBku 27.03.02 «YnpaBieHHe Ka4€CTBOM

Hanpasnennocts «{udpoBoe nmpon3BoacTBo»

KBanudukanus BeIlyCKHHKA: OakagaBp

Koctpoma
2024



Pabouas mporpamma nucuuminHbel «@usnka» paspaboTaHa B COOTBETCTBHH ¢ DenepaibHBIM
rOCyAapCTBEHHBIM 00pa30oBaTeIbHbIM CTAaHAAPTOM BBICHIETO OOpa30BaHUs MO HAIPABICHUIO
noaroroBkn 27.03.02 VhpaBneHue KauyecTBOM, YTBEPXKIECHHBIM IpUKa3oM MuHucTepcTBa
obpazoBanus 1 Hayku Ne869 ot 31 wmrons 2020r. u B COOTBETCTBUU C y4E€OHBIM IUIAHOM, TOJ
Hayana noarotoBku 2024 (ypoBeHb OakanaBpuara).

Pazpaboran: I'mamuii FO.II., JOTIEHT Kadeapsl 001Iel U TEOpeTUUECKON (PU3HKH, K.X.H.,
JIOLEHT
Peuenzenr: Maapun C.1O., 3aBeAyIOMNN Kadenpsl 001mei 1 TeopeTndeckoi Hpru3nkw,

K.T.H., IOLIEHT

VYTBEPXJIEHO:

Ha 3acenanuu kadeapsr TMM, JIM u ITTM

[Tpotokon 3acemanmst kagenpsl Ne 6 ot 16.05.2024 1.
3asenyromuii kadpenpoit TMM, IM u [1TM
KopaGensuukoB Auapeit PoctucnaBoBuy, 1.T.H., mpodeccop



1. Ileau u 3a1a4m 0CBOEHUSA JUCHUILIMHBI

Lenpto wm3ydeHuss nuctuiuinebl «Dusuka» sBisercs QyHAaMeHTalbHAs IMOArOTOBKA
oOyyaroruxcs 1o (pusuke, Kak 6aza s U3y4eHHs] TEXHUICCKUX JAUCIUILIINH, CTIOCOOCTBYIOIINX
TOTOBHOCTH BBITYCKHUKAa K MEXKIUCIUIUIMHAPHOW JKCIIEPHUMEHTAIBHO-HCCIIEI0BATEIbCKOM
nesTenbHOCTH. Kype momkeH aarh maHopamy HamOojee YHUBEPCAITbHBIX METOAOB, 3aKOHOB U
MOZIeTICH COBpPEMEHHOW (DM3MKH, TPOIEMOHCTPUPOBATh (PU3MKY KakK palMOHAIBHBIA METOI
MO3HAHUS OKPYKAIOIIETO MUPA, COCPEIOTOYUTh YCUITUS HA ((OPMUPOBAHUH Y CTYJCHTOB OOIIEro
(U3NIECKOT0 MUPOBO33PEHUS U PA3BUTHU (PU3NIECCKOTO MBIIICHHS.

OcHOBHBIE 33/1a4¥ JUCLUTUINHBL:

- natb oOydaromuMmcsi HEeoOXOAWMBbIe 3HaHMA (YHIAAMEHTAIBHBIX 3aKOHOB (DU3MKH U
3HAHMS B 00JIACTH NEPCIIEKTUBHBIX HATIPABICHUN Pa3BUTHS COBPEMEHHON (PHU3HKH;

- 03HAKOMHTbH UX C OCHOBHBIMH (PM3NYECKHMH SIBIICHUSMH, METOIaMU MX HAOIIONCHUS U
9KCIIEPUMEHTAIBHOTO HUCCJEJOBaHMS, C METOJaMU HW3MEpeHHs (HU3MYECKHX BEJIMYMH U
00paboTKH Pe3yNbTaTOB 3KCIEPHUMEHTA,

- chopMHUpOBaTh Y HHUX OINpPECIICHHbIC HABBIKM SKCIIEPUMEHTAIBHOW PabOThI, HAyYHTh
KOJIMYECTBEHHO (DOPMYIHMPOBATh U peniaTh PU3MUECKUE 3a/1a9H;,

- copMupoBarh y HHX HaBBIKM CAMOCTOSITENIBHO IPHOOpPETaTh HOBBIC 3HAHHUA U
HNPUMEHSATH UX B TIOCIEAYIONIEeH TPpo(ecCHOHAIBHOM e TeNbHOCTH.

Hayuno-o0Opa3oBarensHoe, Npo(peCCHOHATBHO-TPYIOBOE BOCIUTAHUE OOyJarOUMIUXCs
HIOCPEACTBOM COJCPIKaHMsI JUCIUILIHHBIL U aKTyaJIbHBIX BOCITUTATEIIBHBIX TEXHOJIOTHH.

2. IlepevyeHnb IJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS 10 TUCHHUILIHHE

B pesynbrare ocBOCHUS TUCIUILTUHBI 00YJaIONIHIACS JOIDKEH:

3HATh

- OCHOBHBIE (HU3UYECKHE SBJICHUS M OCHOBHBIE 3aKOHBI (DM3WKH, TpPaHUIBl HX
IPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BAKHEHIIINX MPAKTUUYECKUX MPUIIOKECHUSAX;

- OCHOBHBIE METOJBI (PU3UYECKOTO WCCICIOBAHUS, B TOM 4HCIE (yHIaMEHTAIbHBIC
(du3uUeckre ONbITH U UX POJIb B Pa3BUTUH HAYKH;

- Ha3HAYCHWE W NPUHIUIBI JCUCTBUS BAKHEHIINX (QHU3NYECKUX NPHOOPOB, CPEICTB
U3MEPEHUI U KOHTPOJIS,

METOABl pemieHus: (U3WYECKHX 3a7ad, COOTBETCTBYIOIIMX OJJIeMEHTaM mpodec-
CHOHAJIBHOM JIeSITeTbHOCTH.

yMeThb

- aHAIM3MPOBATh W OOBSCHATH OCHOBHBIE HAOINIOJAaeMbIe TPUPOJHBIE M TEXHOTCHHBIC
ABNCHUA U 2PPEKTHI ¢ MO3ULIUN PU3NUECKUX B3aUMOICHCTBHIA;

- paborath ¢ nmpubopamMu U O0OOPYAOBAHHUEM B COBPEMEHHOU (HM3MYECKOH JTabopaTopuw,
UHTEPIPETHPOBATH PE3YNIbTAThl U JIEJIaTh BHIBOJIBI,

- TPUMEHSATh METOIBl (U3NKO-MATEMATHYECKOTO aHajh3a K PEIICHUI0 KOHKPETHBIX
NPUKJIAJHBIX €CTECTBEHHOHAYUHBIX U TEXHUYECKUX MPOOIIEM.

BJa/IeTh

- HaBBIKAMH HCIIOJIb30BAaHUSI OCHOBHBIX OOLIEPU3NUYECKUX 3aKOHOB U IPHHILMUIIOB B
BOKHEHIINX MPAKTHUECKUX MPUIOKEHUIX, METOAAMH PEIICHUS THITOBBIX 33/1ad;

- OCHOBHBIMH  Me€TOJaMH  (PU3MKO-MAaTEeMaTHYEeCKOTO  aHalmM3a Ui PelIeHHUs
€CTeCTBEHHOHAYYHBIX 3371ay;

- HaBbIKAaMHM TPABWJIBHOM SKCIUTyaTallkd OCHOBHBIX TNPHOOPOB M 0OOPYIOBaHUS
COBpEMEHHOI pu3nyeckoit 1adbopaTopuu;

- METoAaMu 00padOTKU ¥ UHTEPIIPETUPOBAHUS PE3YIBTATOB (PU3UUECKOTO HIKCIIEPUMEHTA;

- IpUEMaMH UCIIOJIb30BAHMS METOAOB (PM3HMYECKOTO MOJICINPOBAHNS B TIPON3BOICTBEHHON
NPaKTHKE.



Y 00yuaromerocst J0KHbI ObITh CHOPMHUPOBAHBI CIETYIONINE KOMIETEHIHHN:

OIIK-1. Cmocoben anammsuposath | MOIIK-1.1 BemomHseT aHaM3 U CTPYKTYPHUPOBAHHE TAHHBIX
3aJa4n npodeccuonansHoit | MOIIK-1.2 Pemaer oOmenpodeccnoHanbHple  3agadd ¢
JEeSITeIbHOCTH HA OCHOBE MOJIOXKCHUH, | HOMOLIBIO MATEMaTHUECKIX METOI0B

3aKOHOB M MeTOAOB ecTecTBeHHBIX Hayk | MOIIK-1.3  JleMoHCTpupyeT 3HaHMs O  COBPEMEHHOMH
Y MaTeMaTUKU ¢u3nUeckoil KapTHHE MHUpA, NPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, PU3NUECKIX 3aKOHOB

NOIIK-1.4 HaTepnpeTupyer XO3sHCTBEHHO-SKOHOMHUYECKHUE
AHTPOTIOTCHHBIC ()AKTOPBI, BIUSIOIIUE HA XKU3HECSITEIEHOCTh
HACEJICHHS U KAYeCTBO OKPYIKAIOIIEH cpe/Ibl

HOIIK-1.5 Onpenenser OCHOBHBIE rapameTpbl
TEXHOJIOTMYECKUX TPOIECCOB, a TAKXKE METOJAbl M IPHUEMBI
MIPOBECHUS HCCIEeIOBaHUI apaMeTpoB KauecTBa

TEXHOJIOTHYECKHX MPOIECCOB

HOIIK-1.6 /[lemoHCTpHpyeT TOHUMaHHE 3aKOHOMEPHOCTEH
(bopMupoBaHUs pe3yIbTaToOB U3MEpEHUid, METOJIOB
OIIpe/IeIeHHs] TOYHOCTH M TTOTPEIIHOCTEH U3MEPEHUs], a TaKKe
OCHOB CepTU(UKAITIU

3. Mecto nucuuniunbl B ctpykrype OII BO

JlucuuMmiuHa OTHOCHUTCA K OO0s3aTeNbHOM YacTh y4yeOHOro IuUlaHa U SBJSIETCS
00s13aTeIbHON MIPU OCBOEHHMHU 0Opa3oBaTenbHOU Iporpammbl. M3yuaercs B 1 m 2 cemectpax
oOyuenusi. [lpuctymas Kk u3y4eHuIo AUCUMIUIMHBI «DU3nKa», CTYNEeHT OJDKEH 3HaTh (PHU3HKY B
npezenax MporpamMMbl CpeAHEN LIKOJbI, 3HaTh OCHOBBI MHTETPAJIBHOIO M JU(p(depeHInalIbHOro
ucuncienus. IIpenmecrByromue nucnuiuivebel: «Maremarukay. [locnenyromue AUCIUIUIMHBL
«OJIEKTpOTEXHUKAa M DIEKTpOHHKa», «Teopermdeckas MexaHuka», «MarepuaaoBeneHUEY,
«IIpuHIuNB! GYHKIIMOHUPOBAHUS XOJIOIUIBHON TEXHUKI» U JIP.

4. O0beM JUCUUILJIMHBI (MOYJI51)
4.1. O0beM AUCHMILIMHBI B 3a4€THBIX ¢AHHUIAX C YKA3aHHEM
aKaJeMH4ecKHX (ACTPOHOMHYECKHX) YaCOB U BHAbI y4eOHOM padoThI

Bunel yueOHoit paboThI, Ounas popma
OO11ast TPYI0EMKOCTh B 3aUETHBIX €IMHUIIAX 6
OO6m1ast TpyT0EMKOCTh B Yacax 216
AynuTopHBIE 3aHATHUS B 4acax, B TOM YHUCIIE: 144
Jlexnun 34/34
[IpakTHueckue 3aHsATH 16/16
JlaboparopHbie 3aHATHUS 16/16
CamocTtosiTenbHas paboTa B yacax 41,75/3,65
HKP 0,25/3,25
Kontpois 36
dopMa IPOMEKYTOUHON aTTECTALUN 3auer 1 cemecTp
OK3aMmeH 2 ceMm.

4.2. O0beM KOHTAKTHOM padoThl Ha 1 o0y4yaromierocs

| Bujs! yueOHBIX 3aHATHI | Ounas popma




Jlexknun 68
IIpakTHueckue 3aHATHs 32
JlaGopaTtopHbie 3aHATUI 32
Koncynpranun 3,5
3aver/3a4eThl

DK3aMeH/3K3aMEHBI 0,35
KypcoBbie paboThl -
KypcoBble npoeKTsl -
Bcero 135,85

5.Conep:xaHue TUCHMILIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3nenam), ¢ yKazaHHeM KOJIHYECTBA YACOB M BUAOB 3aHATHI

5.1 TemaTtuuyeckuii NJIaH y4eOHOM TUCUMIJINHbBI

Beero AyIUTOpHBIC 3aHATUSA CamocrosiTe
Ne | Ha3Banue paszzaena, TeMbl 3 0/ac TbHAs
' Jlexir. IMpaxr. J1ab. pabota
Pasnen 1. ®usnyeckne 0CHOBbI MEXaHUKHU

1. |Tema 1. Kunemaruka 12 4 2 2 4
MOCTYIATEIBHOTO U Bpa-
IaTeILHOTO JBUKCHUSI.

2. |Tema 2. Jlunamuka 1moc- 12 4 2 2 4
TYNaTeIbHOTO JBUKCHUSI.

3. |Tema 3. Pabora u 12 4 2 2 4
MEXaHUYECKasi YHEPTHUS.

4. |Tema 4. lunamuka Bpa- 12 4 2 2 4
IaTeITLHOTO JBUKCHUSI.

5. |Tema 5. 'apmoHnueckue 14 4 2 4 4
KoJeOaHUs

6. |Tema 6. PenstuBucTckas 6 4 2
MEXaHHKa.

68 24 10 12 22
Pazges 2. MoJiekyasipHasi pu3nka ¥ TEpMOIMHAMMKA

7. |Tema 1. MonexkynsipHO- 12 4 2 2 4
KHMHETHYECKasi TEOpHUs
ra3oB.

8. |Tema 2. OcHOBBI TEpMO- 12 4 2 2 4
JTUHAMUKH.

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

30 10 6 4 10
Pa3ges 3. Di1eKTpHYECTBO M MArHETH3M

10. | Tema 1. Dnexrpocraru- 12 4 2 2 4
YEeCKOE MOoJIE.

11. | Tema 2. [TocToAHHBII 14 4 2 4 4
AIIEKTPUYECKUHN TOK.

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

13. | Tema 4. DnexkTpomMarHuT- 12 4 2 2 4




Hasl UHITYKITUS.
14. | Tema 5. OcHOBBI TEOpUU 4 2 2
MakcBeia 3eKTpomar-
HHUTHOTIO IOJIS.
56 18 8 12 18
Paznen 4. BostHOBast onTHKA.
15. | Tema 1. UnTepdepentius 9 2 2 2 3
CBETA.
16. | Tema 2. dudpaxums 9 2 2 2 3
CBeETA.
17. | Tema 3. [lonspuzanus 10 2 2 2 4
CBeETA.
28 6 6 6 10
Pazjes 5. JjeMeHTHI KBAHTOBOM (PM3UKHU
18. | Tema 1. KBanToBrie 12 4 2 2 4
CBOICTBA DIIEKTpOMar-
HUTHOTO U3JTy4CHUS.
19. |Tema 2. DmeMeHTHI 8 4 4
KBAaHTOBOM MEXaHWKH.
20. | Tema 3. KBanToBo-mMexa- 8 4 2 2
HHYECKOE OITMCAHHUE
aTOMOB.
21. | Tema 4. ®usuka spa u 6 2 2 2
AJIEMEHTAPHBIX YACTHII.
34 14 6 2 12
DK3aMeH 36

5.2. Conep:xanue:
Pa3gen 1. KunemaTnka nocrynarejbHOro M BpalaTeJbHOro ABUKCHH.

Tema 1. Kunemaruka. OCHOBHbIE KMHEMaTHUYECKHE XapaKTEPUCTUKU KPHUBOJIMHEWHOTO
JBUKEHMSI: CKOPOCTh M yCKOpeHHe. HopManbHOe M TaHreHuuaibHoe yckopenue. Kunemaruka
BpalIaTeJIbHOTO JBW)KCHMS: YITIOBAas CKOPOCTh M YIVIOBOE YCKOpPEHHE, MX CBS3b C JIMHEWHOH
CKOPOCTBIO U YCKOPEHHEM.

Tema 2. /luHamMuKa nocTynareJbHOro JABM:KeHUsl. 3akoHbl HpioToHa. MHepuuanbHbIe
cucreMsbl orcuera. Macca, UMIynbC, cuiia. ['paHUILBI TPUMEHUMOCTH KIIACCHYECKON MEXaHUKH.
3aKOH COXpaHEHHUs UMITYJIbCA.

Tema 3. PaGora m Mexanudeckass 3Heprusi. PaGora m momHocTh. Kunermueckas
sHeprus. KoHcepBaTuBHBIE CHIIBI, TOTEHIMAIBHAS SHEPIHs. 3aKOH COXPAaHEHUs MEXaHU4eCKOU
JHEPIUH.

Tema 4. /luHaMMKa BpalIaTeJbHOIO [ABHKeHUs. MoMmeHT wuHepunu. Berauciienue
MOMeHTOB uHepuuu ten. Teopema Ilrteiinepa. Kunetnueckas sHeprus BpalaroLIerocs Tela.
MomeHT cunbl. OCHOBHOE YpaBHEHHE TMHAMHUKH BPAIlaTEIbHOTO JBMKEHUS. 3AKOH COXPaHEHUS
MOMEHTA UMITYJIbCA.

Tema 5. Mexannueckue kojedanus. ['apmonHudeckue konebaHus. XapaKTePUCTHKU
Koje0arenbHOro JBMKeHUS. JluddepeHnmanbHoe ypaBHEHHE TapMOHMYECKHX KOJIeOaHHI.
OHeprus rapMOHMYECKHX KojeOaHuil. 3aryxaromue koneOaHus. BwiHyXIeHHBbIE KojeOaHus.
Pezonanc. Cnoxenue konebanuil. Puzmueckuid M MareMaTHyecKUil MasTHUKUA. BoiaHoBoe
JBYDKEHUE. YpaBHEHHE BOJIHBL. JIiMHA BOJHBI, BOJHOBOE 4YHCIO, (Ha3oBasi CKOPOCTb.
WutepdepeHnys BOIH.

Tema 6. PeasiTuBHCTCKAS MeXaHMKA. DJIEMEHTHI PEISITUBUCTCKOM MeXaHWKU. [IpuHIumn
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OTHOCHUTENBHOCTH U TpeoOpazoBanus ['amunes. [Toctynarer CTO. Ilpeo6pa3oBanus Jlopenua u
CJIEACTBUSA M3 HUX. PensATMBHCTCKHME HMMIYIbC M 3HEPrusi. DHEprust CBsA3U, NEPEKT Macchl
CHUCTEMBI B3aUMOZCHCTBYIOIINX YaCTHULL.

Pazgen 2. MoJexyasipHasi puznka ¥ TepMOIMHAMMKA

Tema 1. MoJsieKkyJasIpHO-KHHETHYECKAs] TEOPHUS Ta30B. OJEMEHTbl MOJEKYISIPHO-
KMHETUYECKOW TeOopuu. MUKpO- W MakpomapameTpbl CHUCTEMBl. YPaBHEHUE COCTOSHUS
uaeanbHoro rasa. YpaBHenne MKT s ngaBineHust ujaeanbHOro rasa. Pacmnpenenenue
Makcsemia. CtaTucTHYECKOE TOJIKOBaHUE Temneparypbl. Pacnpenenenue bonbimana.

Tema 2. OcHOBBI TepMOAUHAMHMKH. YKCIIO cTereHe cBOOOABI MOJEKYIbl. BHYTpeHHss
sHeprus cuctembl. Pabora u Terora. IlepBoe Hadano TEPMOAMHAMUKH, €TO NMPUMEHEHHUE K
U30MpoIeccaM HieanbHOro rasa. Aauabaruueckuil mpoiecc, ypaBHenue I[lyaccona. Brtopoe
Hayaso TepmoanHaMuku. HeoOparumele mporeccel. DHTponus. CTaTUCTUYECKOE TOJIKOBAaHUE
BTOPOI'0 Hauajaa TepMOJIUHAMUKHU. TerIoBbIE ABUTATEIH.

Tema 3. SIBienusi mepenoca. SBieHuss mepenoca. TernonpoBogHOoCcTh. Huddysus.
BsaskocTs.

Pa3nen 3. DiiekTpu4ecTBO 1 MarHeTU3M

Tema 1. Djekrpocraruvyeckoe ImoJie. OleKTpuueckud 3apsna. 3akoH Kymona.
Hanpsoxkennocts anexkrpudeckoro nosia. Teopema l'aycca, ee mpUMEHEHHE I pacyeTa Iosiei
3apsokeHHbIX Tel. lloreHuman. CBs3p pa3sHOCTH IOTEHUMAJIOB M HANPSYKEHHOCTU IMOJIA.
DNEKTPOEMKOCTh NPOBOAHUKOB. KOoHIEHCAaTOphl. DHEPIHUsl ANEKTPUUYECKOTO TOJS.

Tema 2. [1oCTOAHHBII TeKTPUYECKHH TOK. DieKTpuueckuil Tok. Cuiia ToKa, MIOTHOCTh
toka. DJIC. 3akonsl Oma u [[xoyns-Jlenna B uHTerpanbHoit u nuddepeHunanbon Gopmax.
ConporuBnenue mnpoBogHUKoB. CBepxmpoBogumocts. IlpaBuna Kupxroda. Kiaccuueckas
TEOpUsl AIEKTPOIIPOBOAHOCTH METAJIIOB.

Tema 3. Maraurocrarnka. MarautHoe nosie. Bekrop MarHuTHON HHAYKIMH. 3akoH bro-
Capapa-Jlarutaca. MaruuTHoe mosie NPSMOJIMHEMHOrO NPOBOJHMKA C TOKOM U B IEHTpE
KpyroBoro Toka. 3akoH Amnepa. [Ipuniun pabots! anekrpoasurarens. Cuna Jlopenua. Dddexr
Xomnna. JIBMKeHHE 3apsUKEHHBIX YacTHUIl B JIEKTPUYECKOM M MATHUTHOM IMOJIAX. YKOPHUTEIH.
Teopema 0 HUPKYISILIMH.

Tema 4. DnekTpomarHuTHass MHAYKIUA. [ToTok BekTOpa MarHuTHON MHAYKIMH. PaboTa
0 W3MEHEHUI0 MarHuTHOro motoka. 3akoH Papanes. I[IpaBuno Jlenna. Ilpunuun paOoTel
reseparopa. SBinenue caMOMHAYKIMU. MHAYKTUBHOCTh COJIEHOHMIa. DHEPrUsl MArHUTHOTO MOJIS.
Toku npu 3aMbIKaHUH U PA3MbIKAaHUH LIETIH.

Tema S. OcHoBbl Teopunm MakcBe/ia JJIEKTPOMArHUTHOIO moJuas. Buxpesoe
snekTpudeckoe none. Tok cmemenus. Cucrema ypaBHeHM MakcBelia B MHTErpajibHOU (opme.
ONEeKTPOMarHuTHbIE BOJIHBI.

Pa3nen 4. BosiHoBasi onTuka.

Tema 1. UuTepdepenuusi cera. SBieHue HHTEpPEepeHIMU. YCIOBUS YCUICHHUS H
ocmabnenust npu untepdepennuu. OnbiT FOHTa. UHTEepdepenius B ToHKMX muieHKax. Kombia
HerotoHa.

Tema 2. Iu¢ppaxuus cBera. [udpaxuus csera. [Ipunnun [oiireHca-®dpenens.
Hudpakuus Ppaynrodepa Ha menu. udpakunonnas pemerka. [udpakuus peHTTEHOBCKUX
JTy4ei.

Tema 3. Ionsspusanusa csera. [Tonspusanus csera. 3akoH Maimoca. 3akoH bprocrepa.
JBoiiHoe mydenpenomiienne. ONTHYECKH aKTUBHBIE BemecTBa. Jucnepcus ceera. [loromenue
U paccesitHue CBeTa, 3aKoH byrepa.

Pazges 5. DineMeHTHI KBAHTOBOM (PM3UKH
Tema 1. KBaHTOBBIE CBOIICTBA JIEKTPOMATHUTHOIO M3JIy4YeHHsl. TemIoBoe U3IydeHue.
CHCKTpaJIBHLIC XapaKTCPUCTUKHU TCIIJIOBOI'O H3JIYUCHUS. 3aKoHBI TEIUIOBOIO H3JTYyUCHUA.
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I'mnoresa kBanToB. ®opmyna [Inanka. KopnyckynsspHO-BOJIHOBOM nyannu3M. DHEPTUs U UMITYJIbC
CBETOBBIX KBAaHTOB. 3aKOHBI U KBAaHTOBas Teopus BHemHero hoTodddekra. Dpdexkt KomnTona.

Tema 2. JjeMeHTbl KBaHTOBOH Mexanuku. l[unoreza ne bpoitnsa. udpaxums
mukpouactull. Ilpunnun HeompenenenHoctu IeitsenOepra. BonnoBas ¢yHkuus u ee
CTaTUCTUYECKUM cMbIC. YpaBHeHue Illpeaunrepa. KsanToBas uactuma B OJHOMEPHOMU
NOTEHLUAIBHOU SIME.

Tema 3. KBaHTOBO-MexaHH4YecKoe ONMCaHHe aTOMOB. ATOM BoJopoja 1o teopun bopa.
OnTnyeckue M peHTreHOBCKHE cnekTpbl. CranmoHapHoe ypaBHenue lllpenunrepa mns aroma
BoZIOpozia. BomHoBble (GYyHKIMM W KBaHTOBble uucha. llpaBuwia orOopa A KBaHTOBBIX
nepexonoB. [Tpunuun [laynu. Onsir @panka u ['epia. OnTudeckre KBAHTOBBIE T€HEPATOPHI.

Tema 4. ®u3nka saApa M IEMEHTAPHBIX 4YacTHUL. ATOMHOE SApO. SlnaepHble CHIIBL
JleexT Macchl, SHEprus CBA3M HYKJIOHOB B sifpe. SIaepHble U TepMosiiepHble peakuuu. Bunsl u
3aKOHBI PaIMOAKTUBHOCTH. DJIEMEHTAPHbIE YaCTULIBI.

6. MeToanueckue MaTepHuaJbl IJIA oﬁyqammnxm 110 0CBOCHHUIO
AUCHUIIIMHbI

6.1. CamocrosiTesibHasi padboTa 00y4AIONIUXCH 10 TUCHHUILINHE (MOIYJII0)

CamocrosiTenbHas paboTa CTYIEHTOB BKJIIOYAECT:

- paboTy C JICKIIMOHHBIM MaTEPUAJIOM;

- IOJITOTOBKY K MPAKTUYECKUM 3aHATHSIM, PEIICHUE 33/1a4 JIJIS1 CAMOCTOSITEIIbHON paOOThI;
- IOJITOTOBKY K JIAOOPaTOPHBIM paboTaM, COCTABJIICHUE OTUETA;

- U3yYCHHUE TEM, BBIHECEHHBIX Ha CAMOCTOSTEIBHYIO IPOPAOOTKY;

- BBINOJIHEHUE WHMBHyaIbHBIX JOMAIIHUX 33aHUH;

- IOATOTOBKA K CAMOCTOATEIHHBIM Pab0TaM U KOJIIOKBUYMY;

- IOJATOTOBKY K IK3aMEHY.

Meronuueckue
No Ya €KOMEHIALUU ®opma
Ha3Banue pa3zgena, TeMbl 3ananue p Aatt p
/I ChI T10 BBITIOJTHE- KOHTPOJISt
HUIO 3a]1aHus
Paznen 1. ®uzudeckne 0CHOBBI MEXAaHUKH
Tema 1. Kunemaruka Pentenue 3amau mis ocH. muT. [1,2,4] | YcTHBIH
bt
1 | moCTynarensHoro u CaMOCTOSATEIIbHOM 4 | Zom. T, [1,2] ompoc,
BpaIlareIbHOro paboTsl, paboTa ¢ MIpOBEpKa
JIBHJKEHHSI. JUTEPaTypor 3a1aHUN
Pemenune 3agau nis OoCH. JuT. [1,2,4] | YcTHBIM
Tema 2. JlnHamuka Aat A [1,2.4]
CaMOCTOSTEIIbHOM qort. uT. [1,2] ompoc,
2. | mocTynarenbHOro 4
BHKEHNS paboThl, paboTa ¢ IIPOBEpKa
' JIUTEPATypOr 3aJaHUI
Pemenune 3angau nns OocH. JuT. [1,2,4] | YcTHBIM
bt
3 Tema 3. PaGora n CaMOCTOSTEIIbHOM 4 | Zom. JHT. [1,2] ompoc,
MEXaHU4eCKasi SHEPTU4. paboThl, paboTa C poBEpKa
JIUTEPATypOu 3aJaHUI
Pemenune 3agau nms OocH. JuT. [1,2,4] | YcTHBIM
Tema 4. Jlunamuka 8 HV [1,2,4]
CaMOCTOSTEIIbHOM qort. uT. [1,2] ompoc,
4. | BpamareiabHOTro 4
paboThl, paboTa ¢ IIPOBEpKa
JIBUKCHUS. . .
JUTEPATypO 3aJIaHuI
5 Tema 5. 'apmoHunyeckue Pewenue 3amay s 4 | OCH.JHT. [1,2,4] | YcTHbrii
" | koneOaHus CaMOCTOATEIbLHOU jor. uT. [1,2] onpoc,

8




paboThI, paboTa ¢ MpoBEpKa
JIATEPATypOU 3aJaHu
6 Tema 6. PensituBucrckas PaGota ¢ nmuteparypoit 5 | OcH.JHT. [1,2,3] | YcTHbIH
" | MEXaHHKa. JIo1I. JTUT. [1] onpoc
[TucbMeHH
bl KOJIJIOK-
BUYM IO
pazneny 1
Paznen 2. MouiekyasipHasi pu3uKa ¥ TEPMOJAMHAMHUKA
Tema 1. MosteKynspHo- Pentenue 3amau l[;H}I ocH. uT. [1,2,4] | YcTHBIM
7. | xuHernueckas Teopus CaMOCTOATEJIbHOMN 4 | Ao JIHT. [1,2] o1poc,
305, paboTHI, pa6u0Ta c npoBepka
JUTEepaTypoi 3a/laHui
Pewenue 3anay s ocH. JiuT. [1,2,4] | YcTHbIi
3 Tema 2. OcHOBBI CaMOCTOSITEIbHOU 4 | Aom. JHT. [1,2] o1poc,
" | TepMOJMHAMUKH. paboThbI, paboTa ¢ poBepKa
JIATEPaTypoun 3aJIaHUN
9 Tewma 3. SIBnenus Pabora c nuteparypoit 5 | OCH.JHT. [1,2,3] | YcTHBIH
" | mepeHoca. JIo1. JIuT. [1] Onpoc
ITucemenn
bl KOJIJIOK-
BUYM IO
pasneny 2
Pazjea 3. DjaeKTpuyecTBO M MAarHeTH3M
Penrenue 3amau o ocH. uT. [1,2,4] | YcrHbIM
10 geMa I CaMOCTOSTENLHOM 4 | Rom T [1,3] | ompoc,
' Hgﬁ:.TpOCTaTquCKoe paboTsl, paboTa ¢ fposepka
JIUTEPATYPOH 3a/laHnn
Pewenue 3anau ns ocH. iuT. [1,2,4] | YcTHBIM
Tewma 2. IlocTostHHBIH CaMOCTOSTEIIBHOMN jom. nuT. [1,3] orpoc,
11. . 4
AIIEKTPUYECKUH TOK. paboThl, pabota ¢ IIPOBEPKA
JUTEPATYpPOi 3a71aHui
Pemenue 3agau qist OCH. JuT. [1,2,4] | YcTHBIM
CaMOCTOSITEILHOM nom. nut. [1,3] | ompoc,
12. | Tema 3. MaraurocraTuka. 4
paboThl, paboTa ¢ IIPOBEPKa
JUTEPATypOU 3alaHul
Pewenue 3anau ns ocH. yiT. [1,2,4] | YcTHBIHA
3 geMa 4. CaMOCTOSITEbHOM 4 | RO JHT. [1,3] | ompoc,
) HIJ:Z;EL)I (I?Il\frHHTHaﬂ paboTsl, paboTta ¢ Tposepka
JTUTEPATYPO 3alaHnn
Tema 5. OcHOBBI TEOpUHN Pabora c nuteparypoit OcH. 7uT. [1,2] VYeTHbIM
14. | MakcBenia 2 | pom. nut. [1,3] onpoc
AJIEKTPOMArHUTHOTO TTOJISI.
[Tucemenn
B KOJUIOK-
BUYM IO
pazzaeny 3
Pasnen 4. BosiHoBasi onTuka.
15 Tema 1. UaTepdepenmus, | Pemenue 3amaq mis 10 ocH. uT. [1,2,4] | YcTHBIM
" | mudpakuuysi, MoIsIpU3aIis | CaMOCTOSTEIbHON JIo1. JIUT. [1] onpoc,
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CBeTa. paboThI, paboTa ¢ MpoBEpKa
JUTEPaTypon 3a1aHUI
Pasnies 5. JjemMeHTHI KBAHTOBOM (DM3UKH
Pewenue 3anay s ocH. iuT. [1,2,4] | YcTHbIi
16 Tema 1. 3akoHbl CaMOCTOATEJIbHOMN 4 | ZAOTL JIHT. [1] o1mpoc,
" | TEIIOBOTO U3ITyYEHUS paboThl, paboTa ¢ IIpOBEpKa
JIUTEepaTypoun 3aJjaHU
Pewenue 3anay s ocH. iuT. [1,2,4] | YcTHbIi
17 Tema 2. DneMeHTbI CaMOCTOATEJIbHOM 4 | Ao JIHT. [1] o1mpoc,
" | KBAHTOBOM MEXAHMKHU. paboThl, paboTa ¢ [IpOBEpKa
JIUTEpaTypon 3aJjaHU
Tenta 3. KBAHTOBO-MeXa- Pabora c nuteparypoit ocH. muT. [1,2,4] | YcTHbIl
18. | HM4Yeckoe onucanue p | 7O T [1] onpoc,
aTOMOB. Hposepia
3a/laHui
19 Tema 4. ®usuka saapa u Pabora c nuteparypoit 5 | OcH.JHT. [1,2] VYeTHbIM
" | BIeMEHTapHBIX YACTHII. JIo1. JIUT. [1] Onpoc
[Iucemenn
BIN KOJIJIOK-
BUYM  TIO
paznenam 4
uS

6.2. TemaTuka u 3a1aHUA U1 NPAKTHYECKUX 3aHATHIA
[lenb mpakTHYECKHUX 3aHSATUI — MPUBUTHE OOYUYAIOIIUMCS HABBIKOB B PEUICHUH 3ajad, B
MOJIb30BaHUM CIIPABOYHOW JIMTEPATYpOil, a Tak)Ke MOATOTOBKE MX K CaMOCTOSTEILHON paboTe
HaJ JTOMaITHUMH 33/IaHUsMU. 3a7a4u pernaroTcs u3 coopaukoB [4] u [5].

3anauun asns
Koin-Bo .
No Ha3Banue pa3zgena, TeMbl CaMOCTOSITEIIbHOU
4acoB
paboTHI:
Pasnen 1. ®usnyeckne 0CHOBbI MEXaHUKHU
Tema 1. Kunemaruka noctynareibHOIO 1 [4] 1.20, 1.48,
1. 2
BpAIIaTeIbHOTO JABUKCHHUS. 1.58,[5]1.23
2. | Tema 2. JlIuHaMuKa MOCTYNATEIbHOTO JBUKECHHUS 2 [4]2.3, 2.17,
’ ] ' 2.26,[5] 1.65
[4]2.65, 2.75,
3. | Tema 3. PaboTa u MexaHu4yecKas YHEprusl. 2 2,87, [5] 1.153
[4] 3.23, 3.33,
4. | Tema 4. lunaMuKa BpalaTeIbHOTO TBUKEHUS. 2 3.52.[5] 1.319
[4] 6.34, 6.43,
5. | Tema 5. 'apmoHnueckue KoneGaHus 2 6.55. [5] 3.24
Pazgen 2. MoJiekyasipHasi pu3nka ¥ TEpMOIMHAMMKA
6 Tema 1. MonekynsipHO- KHHETHYECKasi TEOPHUSI Ta30B 2 [4] 8.23, 9.28,
' ' Y1Ap p ' 10.11, [5] 6.4
[4] 11.27,11.37,
7. | Tema 2. OCHOBBI TEPMOJITUHAMUKH. 4 11.47, [5] 6.138
Pa3ges 3. D1eKTpHYECTBO M MAarHETH3M
[4] 14.16, 15.47,
8. | Tema 1. DnexTpocraruueckoe moie. 2 17.18, [5] 2.112
9. | Tema 2. [TOCTOSAHHBIN JIEKTPUYECKUHN TOK. 2 [4] 19.18, 19.29,
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19.34, [5] 2.201

[4]21.16, 22.9,

10. | Tema 3. MarHuTOCTATHKA. 2 23.11, [5] 2.270
[4] 24.10, 25.5,
11. | Tema 4. DnekTpoMarHuTHasi UHAYKIIUA. 2 25.15, [5] 2.324
Pa3znen 4. BoainoBast onTuka.
[4] 30.19, 30.30,
12 Tema 1. UaTepdepennus, nudpakuus, TOIIpU3ALIHS 6 31.19, 31.31,
" | cBera. 32.18, 32.22 [5]
4.89,4.141,4.219
Pasjes 5. JiemMeHTHI KBAHTOBOM (QU3NKH
[4] 34.10, 34.19,
13. | Tema 1. 3akoHBI TETJIOBOIO U3IYUYEHUS 2 [5] 6.230. 6.232
. [4] 35.5, 36.11,
14. | Tema 2. DaeMeHTHI KBAHTOBOI MEXAHUKH. 2 458, [5] 5.30
15. | Tema 3. ®usuka siipa u 3JIEMEHTAPHBIX YACTHII. 2 [4]41.6,43.11,

44.30, [5] 5.280

MCTOAAMU U3MCPCHUA,

6.3. TemaTuka u 3a1aHuA 1J19 J1A00PATOPHBIX 3aHATHIA
I_[eJ'IB na60paT0pH0ro MMPpaKTUKyMa - O3HAKOMHTb 06yqa10mnxc>1 C COBPCMCHHBIMHU
HpI/IBI/ITI) O6y‘~IaIOIIII/IMC$I HpaKTI/I‘-ICCKI/Ie HAaBBIKHU II0 MCETOOHWKaAM

9KCIEPUMEHTAJIbHBIX MCCIIE0BaHUI U 00paOOTKM ONBITHBIX JAHHBIX; IOMOYb UM B YCBOCHUU
OTACTBHBIX TEOPETHUECKUX paslenioB Kypca. JIabopaTOpHBI NPaKTHKYM BBIIOIHSETCS TI0
UH/IMBUYaJIbHOMY TpaUKy TpyHIaMu, COCTOSIIUMH U3 2-3 4enoBeK. 3a mepuoj oOydeHus
oOydJaromuiics BbIMONHSAET 12 maboparopHbIX paboT M3 TNPENJIOKEHHOTO TEpedyHs B
COOTBETCTBHH C TpauKOM y4eOHBIX 3aHATHH.

Ne Tembl 1ab0paTopHBIX padOT Kou-so
4acoB

Pasnen 1. ®usnyeckne 0CHOBbI MEXaHUKHU

1 «OmnpeneneHne MOMEHTa HHEPIIMH TBEP/IBIX TET METOAOM KPYTHIIbHBIX )

| KoneGaHUII»

2. | «Onpenenenue xapakTepucTuk MasiTHuka O0epoexa 2

3. «M3yuyenne nnrepdepeniiuu BoaH. OnpeneneHne CKOPOCTH 3BYKa B )
BO3IYXE»

4. | OnpeneneHue CKOPOCTH TOJIETA MYJIN 2

5. «OmpeneneHne yCKOpeHus: CBOOOIHOTO IMaIeHUsI PY TMTOMOIIK 000POTHOTO )
MasiTHUKa»

6. «Omnpenenenne moayins KOHra MeToomM u3ruOHBIX KOJICOaHMiN 2
Pasnea 2. MoJiekyisipHasi GU3MKA M TEPMOAMHAMHUKA

7 «Ornpenenenre kKOAPPHUIUEHTA TOBEPXHOCTHOTO HATSKESHUS KUAKOCTEH )
METOJIOM OTPBIBA KOJIBIIA

8. | «OnpezeneHne MIOTHOCTH BO31yXa MPU HOPMAJIbHBIX YCIOBHSIX) 2

9. | «Omnpepenenne moka3ares aiuadaThbl BO3yXa 2

10. | «Onpenenenue kodhdunrenta BI3KoCcT MeToaoM CToKca» 2
Paszneua 3. DjieKTpHM4€eCcTBO M MarHeTU3M

11. | «M3MepeHne CONMpOTUBICHUN TPU MOMOIIM MOCTa YUTCTOHA)» 2

12. «DNEeKTPUUECKUN TOK B KUAKOCTIX. OmpeesieHne BeTUMYUHBI 3apsiia MOHA )
MEJTN»

13. «OrmpeneneHre eMKOCTH KOHACHCATOPA C MOMOIIBI0 OAITUCTHYECKOTO ’
raJIbBAHOMETPa»

14. | «OnpeneneHne ropu30HTAIBHOW COCTABIISIONIEH MATHUTHOTO TOJIsE 3EMITH 2
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15. | «M3ydyeHne MarHUTHBIX MOJIEH MHAYKIIMOHHBIM METOJIOM) 2
16. | «OnpeneneHue 3eKTPOABIKYIIEH CUIIbI M TPalyipOBAaHUE TEPMOIIAPhI» 2
17. | «Onpenenenne MHAYKTUBHOCTH COJICHOMIa» 2
18. | «3yyeHre MarHUTHOIO NOJIs C IOMOUIBIO CHIIBI AMIIepay 2
19. | «M3ydeHus ABJICHUS B3aUMHON UHTYKIIHH 2
Pa3nes 4. BosiHOBasi 1 KBAHTOBasi ONITHKA
20. | «Onpenenenre nokas3aress IpeJOMIIEHHS U CPeTHEN TUCIIEPCUH BELIECTBAY 2
21. | «Onpenenenue paanyca KpUBU3HBI JIMH3bI METOAOM KoJiell HproToHay 2
22. | «/Indpakuus na3epHOro U3ITyUSHHS» 2
23. | «TemmmoBoe n3nyuenue. [Ipoepka 3akona Credana — bonbimanay 2
)4, «W3y4yeHue BpallleHus III0CKOCTH NoJsipyu3anuu ceeta. OnpeneneHue )
KOHIEHTpAI[MU pacTBOpa caxapar»
’c. «M3ydyeHue 3aBUCUMOCTH ITOKa3aTess IPEJOMIIEHHUS BO3/1yXa OT AAaBJICHUS
IIPH MIOMOIIM UHTEphEPOMETPa»
26. | «Onpenenenue pabOTHI BBIXOAA ANEKTPOHOB U3 METaJlIa) 2
27. | «IIpoBepka 3akoHa Maioca» 2

7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM JTUTEPATYPbI, HEOOXOAUMOM /I
OCBOCHUS TUCHMILIMHBI (MOXYJIs1)

OcHoBHas1 IUTepaTypa

1. CasenneB M.B. Kypc obmeii ¢usuku: Yue6. mocoOue nans BTy30B: B 5-Tu kH. —
Mocksa: Actpens; ACT, 2005.

2. Tpodumona T.U. Kypc ¢usuku: yued. mocodbue nns By3oB / T.M. Tpopumona. — 18-
u3M., crepeotun. — M.: Akanemus, 2010.

3. @pum C.2. Kypc obueit ¢pusuku: yueOnuk. / C.3. @pum, A.B. Tumopesa. — CII6.:
Jlans, 2007. T. 1, 2,3.

4. YeptoB A.I, BopoObeB A.A.. 3agauHuk no ¢usuke: yue0. mocodue aias BTy30B — M.:
Mocksa: ®usmariut, 2007.

5. UponoB N.E. 3anauu no obmeit pusuke. — M.: BUHOM, 2007.

Jlomo/THMTeIbHAS JIUTepaTypa

1. detnadp A.A., ABopckuit b.M. Kypc ¢uzuku: yued. nocobue mist BTy30B — Mocksa:
Axanemus, 2008.

2. boponun W.II. Mexanuka: OCHOBHBIE 3aKOHBI C TIPUMEpaMU pEIICHUs 3a7ad: yueol.
nocobue — Kocrpoma: KI'TY, 2010.

3. bopoaun N.I1. Dnexrpomarnern3m: OCHOBHBIE 3aKOHBI C IPUMEpPAaMU PEILICHU 33/1a4:
yueb. nocodue — Kocrpoma: KI'TY, 2007.

4. Tpopumona T.1. ®uszuka B Tabnuiax u Gopmynax: YaeOHoe mocodue s TEXH. CIEll.
By30B. — M.: BeIcu. mikouna, 2012.

5. Bonbkenmreitn B.C. CoopHuk 3a1au no odmemy Kypcy QU3UKH : sl CTYAEHTOB TEXH.
By30B. — CI16.: Knmxusiii mup, 2009.

8. Ilepeyenn pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHHKAIIUOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMSI AU CIIUIIIUHBI

HudopmarnonHo-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
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DNEKTPOHHBIE OMOIMOTEUHBIE CHCTEMBI:

1. YuuBepcurerckas Oubnmnoreka onnaiin http://biblioclub.ru
2. «JIanbpy http://e.lanbook.com/

3. OBC «Znaniumy»

9. Onuncanne MaTepuaJibLHO-TeXHUYECKOH 0a3bl, HeOOXOAUMOM 1151

OCYIIECTBJICHUSA 06p330B3TeJILHOI‘O nmpomecca nmo ImCuuIinae

Jlist ocymecTBiIeHHs: 00pa3oBaTeIbLHOTO Mpoliecca mo aucrurumne «dusnkay Ha kadeape
o0u1eil 1 TeopeTuueckoil GU3NKKU UMEIOTCA JICKIIMOHHAS ayIUTOPHS, 000pyI0BaHHAS
MYJTBTUMEIUIHHBIM 000PYIOBAaHUEM C BOZMOKHOCTBIO JEMOHCTPAIIMH YUSOHBIX BHICOPUITHMOB,
U 4 yueOHbBIX TabOpaTopun: MEXaHUKU U MOJIEKYJISIPHOM (PU3UKU; AJIEKTPUUECTBA U MarHeTU3Ma;
ONITHKH U aTOMHOMU (pr3uku. Bee maboparopuu yKOMILIEKTOBAaHBI HEOOXOAMMBIM COBPEMEHHBIM
000pyaOBaHUEM, TO3BOJISIONINM BBITONHATE Ooiee 30 1abopaTopHbIX paboT 1Mo BCEM pasenam
obmieit Gpu3uky.

JlaGopaTopusi MeXaHMKHM UMEET KOMIUIEKT JabopaTopHbix yctaHoBok OMII — 15 mT.,
3BYKOBBIE T€HEPATOPHI, OCIUILIOTPAQHI.

JlaGoparopust MosiekyasApHOH (U3MKHM HMEET KOMIUIEKT MOJIYIBHBIX Y4eOHBIX
komIiekcoB MYK-M®T — 2 .

Jlaboparopusi 3jeKTpoMarHerusMa wumeer Jjaboparopusii  komrmuiekc  JIKD-1
(«DNEeKTpOMArHuTHOE TIOJ€», MO3BONAIOMIMNA M3y4aTh JJIEKTPUYECKUE U MAarHUTHBIE IO,
IIOCTOSIHHBIE U NIEPEMEHHBIE TOKH, 3aKOH M IPOSBICHUS AJIEKTPOMAarHUTHON HWHAYKLWU,
AIIEKTPUYECKUE U MAarHUTHBIE CBOWCTBA BELIECTBA, NIEKTPUUECKUE KOJeOaHus.); JabopaTopHBbIii
CTeHJ| ANeKTpuueckuit — 3 wrt.; Jsadoparopubie mMonynu: JIKD-4 («DneKkTpoHHBIE SBIEHUSY),
®OII2-03 («Marnetpon»), ®PII3-06 («BakyymHbIil nu01»); 1aOOpAaTOpPHBIE YCTAHOBKU: MOCT
Yurcrona, «VHIYKTUBHOCTh COJICHOMIA», «JIEKTPOIH3Y, «EMKOCTh KOHAEHCATOPOBY,
«Marnerpon», «Tpansucrop», «MaruutHoe none 3emnun», «Cuna Ammepa», «TepmoICy»,
ocuiorpadsl, reHepaTopsbl, OJ0KH MUTAHUS U T. II.

JlaGoparopusi onTHKM U KBaHTOBOH (uM3uMKM umeeT nadbopartopHblii komreke JIKK-2;
naboparopubiii  komruieke JIKB-4; ontuueckue ckamMbu € TEIM-HEOHOBBIM  JIa3€pOM;

YHHUBEpCAIbHBIH MOHOXpoMarop YM2; wunrepdpepomerp UWTP-1; ronuomerp [1'C-5;
nabopartopubeie  yctaHoBku: «Dorodrddexr», «Kombma Herotona», «Iucnepcusi», «Temmosoe
U3JIy4YEeHUe»; TOPU30HTAIBHBIA (oToMeTp; caxapumerpsl CY-4; pedpakromerprer  YPJI,

ONTUYCCKUEC MHKPOCKOIIBI, q)OTOBHeMCHTI)I, MOJIYIPOBOAHHUKOBLBIC JIa3€pbl, PTYTHBIC JIaMIIbI,
Ha60pLI CBGTO(i)PIJ'ILTpOB, MOJISIPU3aTOPOB, I[I/I(l)paKI_II/IOHHBIX pCUICTOK U T.II.
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