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1 lesin 0OCBOCHUSA TUCHUIIMHBI (MOTYJIA)

HCJIBIO OCBOCHUsA OUCHMIIIINHBI «DPusnkay ABISICTCS OBJIAJACHUC 0a30BBEIMH 3HAHUSIMU
OCHOBHBIX (PM3MYECKUX 3aKOHOB M METOJOB KJIACCUYECKOM M COBPEMEHHOW (QU3MKH I
TEOPETHUYECKOr0 U JIKCIEPUMEHTAIBHOIO MCCIIEIOBAHUS U PELUEHUs 3a1a4, BO3ZHUKAIOIUX IIPU
JanpHeemM o0y4eHuH U B ocieayrouied npodecCuOHaIbHON AEATEIbHOCTH.

O1H LEJIr JOCTUTAalOTCA B XOAC BBIIIOJIHCHHUA CICAYIOMIUX 3aaaY:

- 03HAKOMJICHHE CTYJEHTOB C OCHOBHBIMHU 3aKOHaMHU (PU3HUKH, C COBPEMEHHOM (pu3nueckon
KapTHHOﬁ MHpa, € OCHOBHBIMH KOHLOCHLIUAMH, MOACIIKIMU H TCOPUAMHU, OIIMCBIBAIOIIMMHU
NOBEJICHUE O0OBEKTOB B MUKPOMMPE, MAKPOMUPE U METAMUDE;

- U3Y4YCHUC TCOPCTUYCCKUX MCTOAOB aHAJIN3a (1)I/I3I/I‘I€CKI/IX SIBJICHI/II;'I, PACUCTHLIX ITpoueaAyp
U aJITOPUTMOB, HauboJiee NIMPOKO NPUMEHIEMbIX B (PU3UKE;

- IpuoOpeTeHNe HABBIKOB IKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS (DPU3HMUECKUX MPOIIECCOB,
3HAaKOMCTBO C COBPEMEHHBIMH HM3MEPHUTEIbHBIMH NPUOOPaMU U HAyYHO-UCCIIEI0BATEIbCKON
armapaTrypou;

- OCBOEHHME METOOB NOJIY4YEeHUsI 1 00pabOTKH SMIMPUUECKO HH(DOpMAIIH;

- (opmupoBaHHEe Yy CTYAECHTOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS, KYIbTYPHI
MBILUIEHHs], pa3BUTHE CIIOCOOHOCTH K 00OOIIEHMIO, ITOCTAaHOBKE 3a/aud U BHIOOpY MyTed ee
peuenus.

2 Mecto aucHMIUIMHBI (MOAYJsl)) B CTPYKType 00pa30oBaTeibHOIl MPOrpamMmbl
NMOAroTOBKM 0akajnaBpa (MarmcTrpa, Cnenmajaucra)

Jucuumnnnna «Pusnka» BXOAUT B 6a30BYI0 yacTh 0sioka 1 oOpazoBaTenbHOM NPOrpaMMBl.

Jist u3ydeHus TUCIMILIHHBI HeOOXOIMMBI 3HAHUS, YMEHHSI U BIaJIeHHsI, COOPMUPOBAHHEIE
B pe3yJIbTaTe M3y4eHUs NUCLMIUIMH 0a30Boi uactu «Matematuka» u «Xumus». U3 obractu
MaTeMaTUKH OCOOCHHO BaKHbI TaKue KIIOUeBble pa3zenbl, Kak auddepeHnuanbHoe U
UHTErpajbHOE HCYMCIICHUE, pelleHue audQepeHnnanbHbIX ypaBHEHUH, JTUHeWHas anredpa,
aHaiMTHyeckas reomerpus. M3 Kypca XMMHMM HY)KHBI 3HaHUS O CTPYKTYpe HEpUOAMYECKOM
cucremsl J[.. MenzeneeBa, CTpOEHUHN aToOMa, XUMHUUECKUE (POPMYIIBI MOJIEKYII.

3HaHUsI, YMEHUS U BIAJEHUS, MOIYYEHHbIE MPU W3YYEHUM JAaHHOW JUCUUIUIMHBI, OyIyT
HEOOXO/IMMBI BIOCJIEACTBUU NMPH M3YyYSHUU psAfa JAUCLUILIMH 0a30BOM M BapuHaTHUBHOM yacTei
oOpa3oBaTenbHON mporpaMMbl: «MeTposoruss U cpeicTBa u3MepeHui», «Teoperudeckue
OCHOBBI JJIEKTPOTEXHUKN», «DHU3MKa KOHIAECHCUPOBAHHOIO COCTOSIHUSY, «DU3NYECKHE OCHOBBI
AIIEKTPOHUKNY, «DIEKTPUUYECKUE MAIIUHBI», «MarHUTHbBIE 3JIEMEHTBI JJIEKTPOHHBIX YCTPOMCTBY,
«OCcHOBBI 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX .

3 Komnerenunu odyyawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHS
AUCHUILVIMHBI (MOYJIs) M INIAHMPYeMblIe pe3yJbTaThbl 00y4eHust

B pesynbrate ocBoeHMs AucUUILUIMHBI «DPU3MKa» 00ydyaromuiicss TOJDKEH o0safarh clie-
JQYIOIIMMHU KOMIETEHIMSIMU:

CrpykTypHBIT
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIIECTECHIIU U

OIIK-3 roToBHOCTHI0O NPUMEHATH CHCTEMY (PYHIAMEHTAJIBHBIX 3HAHUI (MAaTEeMATHYECKHX,
€CTeCTBEHHOHAYYHbIX, HHKEHEPHBIX U 3KOHOMHUYECKHUX) /sl MIeHTu(PUKAu, popMyJiu-
POBaHHUSl M pelIeHHs TEXHUYECKHX M TEXHOJOrHYeCKHX Mpod/eM IKCIIyaTalMu TPaHC-
MOPTHO-TEXHOJOTHYEeCKHX MAIIINH M KOMILIEKCOB

3Harb — OCHOBHBIE MOHSTHS M 3aKOHOMEPHOCTU (DM3HMKH, CYHIHOCTH MPOLIECCOB U
SIBJICHUM, MPUBOISIINX K TOHUMAaHUIO COBPEMEHHOW HAyYHOW KapTUHBI MHUpa




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINHU
YMeThb — IIOHMMAaTbh COBPEMEHHYIO HAyYHYIO KapTUHY MHpa C TOUKH 3PEHHUS KIIACCH-

JecKoi (bI/ISI/IKI/I N KBAHTOBBIX HpeI[CTaBJ'IeHI/Iﬁ

Baners —  TIOJHOCTBIO CPOPMUPOBAHHBIM IMPEACTABICHUEM M MOHUMAaHUEM HAyYHOM
KapTHUHBI MUPA, aJICKBATHON COBPEMEHHOMY YPOBHIO 3HAHMI




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOTYJIs1)

OO0mmas TpyI0eMKOCTh TUCHUTUIHHBI cocTaisieT 10 3adeTHbix eaunuil 360 akaa. 4acoB, B TOM YHCTIE!
— KOHTakTHas pabota — 47,4 akaj. 4acos:

— ayauTtopHas — 7,4 akaJl. 4acos;
— BHeayauTOpHas — 6,2 akaj. 4acoB

— caMocTosTenbpHas padora — 291,3 akaj. 4yacos;
— TMOATOTOBKA K 3k3aMeHy —17,4 akap. yaca,

— TMOATOTOBKA K 3a4ery — 3,9 akaj. yaca
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1. Mexanuka 1
1.1. Kunemarnka mocrtymnareabHOTOo U Bpa-| 1 1 0,2 11 |TIpopabotka mneknuid, u3yde-| BemonHenue u 3amuTa madbopa- |OIIK-3 -3yB
[ATETLHOTO JIBHKEHUS HUE TEOPETUYECKOr0 MaTepua- TopHo# pabotsl "IIpumenenue
1.2. Jlumamuka noctymnarensHoro u Bpama-| 1 | 0,5 0,1 12 |na, NOATrOTOBKA K BBINOJHE-|3aKOHOB COXpaHeHus s onpe- |OIMK-1 —3
TEJIHHOTO TBUKCHHS HHIO U 00pabOTKa pe3ylbTaToB|delaeHus ckopocty nonera my- |OIIK-2 — 3y
1.3. 3aKOHBI COXpAaHECHHS B MEXAHHUKE 1 1 4/21 0,2 10 |mabGopaTtopHeIX paboT, pemie-|an". BeimonHenne KOHTPonbHOH |OITK-3 -3yB
HUE WHIWBUIYaJIbHBIX KOH-|paboTsel Ne 1 "Mexanuka. Mo-
1.4. Mexanuueckue KoseOaHusi U BOJIHbI 111 0,2 | 11 |TpONBHBIX paboOT JieKynspHas pusuka u TepMo-  |OIK-3 -3yB
nuHaMHKa"
1.5. PenaruBucrckas MexaHuka 1105 10 OIIK-3 -3yB
Uroro no pazneny 1| 4 1 naboparopnas pabota, 1 KoH-
TpoJbHas paboTa
2. MonekynsipHas (u3uka U TepmMoauHamu-| 1

Ka
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2.1. Cratuctuueckas ¢usuka u moiekymsip-| 1 | 0,5 | 22U 0,1 12 |IIpopaboTka nekuuii, u3yde-| BeimonaHenue u 3amuTa nabopa- |OIIK-3 -3yB
HO-KWHETUYECKAsI TEOPUS HUE TEOPETUYECKOTO MaTepua-| TopHOoU padboTel "Omnpenenenne
2.2. TepmoauHaMuka 1 1 2121 0,2 11 |ma, HDOArOTOBKA K BBINOJIHE-|IOKa3aTens anuadatsl y Mmeto-  |OITK-3 -3yB
HUIO 1 00paboTka pe3ynbTaToB| oM Kiremana u JIezopma". Bei-
2.3. ®usnKa peabHbIX Ta30B U KUJIKOCTEH 1105 11 |maGopaTopHBIX pPabOT, pelle-|MOJIHEHHE KOHTPOILHOM paboThl |OITK-3 -3yB
HUE UHIUBUAYaIbHbIX KOH-|Ne 1 "Mexanuka. Mosexymsp-
TPOJBHBIX paboOT Hasi GU3MKa U TEPMOAMHAMHUKA"
Uroro no pazneny 1] 2 1 naboparopnas pabota, 1 KoH-
TpoJbHas paboTa
3. DIIEKTpUYECTBO U MAarHETU3M 1
3.1. DnekTpocTaTn4yecKoe nose 1)1 0,2 12 |IIpopaboTtka nekuui, wusyde-|Brimonnenue u 3amura mabopa- |OIIK-3 -3yB
HUE TEOPETUYECKOT0 MaTepHa-|TopHOU paboTsl "Pacmiupenue
3.2. DAEKTpOCTaTUUECKOE MOJIE B BEUIECTBE 1105 13 |ma, mOAroTOBKAa K BBINOJIHE-|IpeAena usMepenus amnepmer- |OITK-3 -3yB
HUIO ¥ 00paboTKa pe3ylbTaToB|pa U BOJIBTMETPA IMTOCTOSTHHOTO
3.3. IloCTOSAHHBIN NEKTPUUECKUIN TOK 1 (05| 2121 0,2 12 |mabGopaTopHbIX pPaboT, peme-|ToKa". Beimonnenne KOHTponb- |OITK-3 -3yB
HUE WHIUBUIYaJIbHBIX KOH-|HOM pabotbl Ne 2 "Onektpuye-
3.4. MarautHoe monie B Bakyyme u B Beme-| 1 | 0,5 0,1 10 |TPONBHBIX paboT CTBO M MarHetusm. BoiaHoBas OIIK-3 -3yB
CTBE onTuka'"
3.5. DnekTpoMarHuTHas UHIYKIUS 1)1 0,2 10 OIIK-3 -3yB
3.6. DnexTpuueckue Konebanus u nepemen-| 1 | 0,5 13 OIIK-3 -3yB
HBIN TOK
Uroro mo pazneny 1| 4 1 maboparopnas pabota, 1 KOH-
TpoJbHAs paboTa
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4. BonHoBas onTHKa 1
4.1. DneKTpoMaraHuTHbIE BOJIHBI 1|05 0,1 10 |IIpopabotka nekuuii, u3yde-| BrimonaHenue u 3ammuTa nabopa- [OIIK-3 -3yB
HUE TEOPETUYECKOTO MaTepua-|TopHou paboTel "Onpeaenenue
4.2. NntepdepeHius CBETOBBIX BOJIH 105 2 0,1 | 15 |;ma, HNOArOTOBKA K BBINOJIHE-|AJTHHBI CBETOBOM BONHBI M Xa-  |OITK-3 -3yB
HUIO 1 00pabOTKa Pe3yabTaTOB|PaKTEPUCTUK TU(PAKITMOHHON
4.3. Jludpakius CBETOBBIX BOJH 1 105] 221 0,1 12 |mabGopaTtopHeIX paboT, peme-|pemerku'. Bemonnenne koH-  |OIIK-3 -3yB
HUE UHIUBUAYAIbHBIX KOH-|TpOJbHOU paboThl Ne 2 "Dnek-
4.4. BzauMoieiCTBHE CBETa C BEIIECTBOM 1105 7,2 |TPONBHBIX paboT TPUYECTBO U MarHeTusm. Bon-  |OI1K-3 -3yB
HOBas onTuka"
Hroro mo pazneny 1] 2 0,3 1 naboparopuas padota, 1 KoH-
TpoJibHas paboTa
Hroro no kypcey 1 |12 | 14/81 2 2022 2 3K3aMeHa, 2 KOHTPOJIbHbIE
padoThI
5. KBanrtoBas u aToMHas (u3nka 2
5.1. KBanToBast ontuka 2 |1 2 0,4 40 |IIpopabGotka nexmuii, u3yde- Bremonnenue u 3ammra madopa- |OIIK-3 -3yB
HUE TEOPETUYECKOT0 MaTepHa-|TOpHbIX padoT "M3yueHue 3ako-
5.2. KBaHToBas MExaHUKa 2 1 0,4 30 |ma, MOATOTOBKAa K BBINOJIHE-|HOMEpHOCTEH doTodddexra” u |OIIK-3 -3yB
HUIO U 00paboTka pe3ynbraToB|"OnpeaeneHue ri1aBHbIX KBaH-
5.3. ®u3uka aToma 2 1 0,4 40 |mabopaToOpHBIX paboT, pelie-|TOBBIX YHCEN BO30YKICHHBIX OIIK-3 -3yB
HUE WHIUMBUAYAIBHBIX KOH-|COCTOSIHUI aTroma BojopoJa'.
TPOJBHBIX paboT BelInmonnHeHne KOHTPOIBHOM pa-
0ot1el Ne 3 "KBanToBas, aToMHas
u siaepHas puzuka"
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Wroro no pazneny 2 | 3 2 nabopaTtopHbIX padboThl, 1
KOHTpOJIbHast paboTa
6. du3nKa TBEPJOTO TEJIa M AaTOMHOTO sifjpa | 2
6.1. KBanToBas craructuka u ¢usmka TBEp-| 2 1 2/21 30 |IIpopabotka Jseknwii, wu3y4de-|BreimomHenue u 3amura 1adopa- |OIIK-3 -3yB
JIOTO Tena HUE TEOPETHUYECKOr0 MaTepua-|TOpHOH paboTsl "Onpenenenue
6.2. Slnepnas ¢usnka 2 |1 0,8 | 40 |ma, MOATOTOBKA K BBINOJIHE-| MaKCUMAaIbHOM SHEpruu [3- OIIK-3 -3yB
HUIO U 00paboTKa pe3yabTaTOB|4acTUIl U UACHTU(UKAIHS pa-
6.3. ®usnka 3JIEMEHTApHBIX YacTHI[ U CO-| 2 17,1 |nabopaTopHbIX pabOT, pelle-|TMOaKTUBHBIX MIPEmapaToB". OIIK-3 -3yB
BpeMeHHasl pu3ndeckas KapTUHa MUpa HUE UWHIUBUAYAIbHBIX KOH-|BbIONHEHUE KOHTPOIBHOM pa-
TPOJILHBIX paboT 60t1b1 Ne 3 "KBanToBas, aToMHas
u siiepHas ¢pusuka
Uroro no pazneny 2 | 3 1 maboparopnast pabota, 1 KOH-
TpoJbHAas paboTa
Hroro no kypcey 2 | 6 4/41 2 89,1 3ader, 1 KoHTpPOIbHAsA padoTa
HToro mo gucuunjanHe 1-2| 18 | 18/12| 4 |291,3 2 ’3K3aMeHa, 3a4eT, 3 KOH-
TPOJIbHbIE Pa0oThI




5 Oopa3oBaresibHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

B mpouecce mpenogaBaHus AUCUUIUIMHBL «DU3HMKa» MNPUMEHSIOTCS TPAaJULUOHHAA U
MOJTyJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Hcnonbs3yloTest clieyromue BUIbl JeKIHil:

6600HasA NeKyusi — B Ha4alle Kypca M B Hayalle KaXJIoro cemectpa (BBOAHBIN OJOK B
COCTaBe JICKIUH);

Jekyus-ungopmayus — B 3Tol popMe U3naraeTcs OCHOBHAS YaCTh MaTEpUaa;

0030pHas nekyus — B 3AKIIOYUTENbHOM 4acTH WM3Y4YEHUS AUCUUIUIMHBI, MOCBSIIEHHOM
COBPEMEHHOM (U3UYECKON KapTUHE MHpa, a TaKKe IPH CHCTEMAaTH3alud U 0000IIeHHuU
OTJICbHBIX Pa3/ICNIOB;

npobremuas nekyusi — WCIONB3YyeTCs KaK 3JEMEHT B COCTaBe JICKIMHM, KOrjaa mepen
CTyJCHTaMH CTaBUTCS HEKOTOpas MHpodiiemMa M MpeasiaraeTcs HaWTH MOAXOAbl M MYTH K ee
PELICHHIO;

JeKyusa-euzyanu3ayus — JEKUUU C TPUMEHEHHEM (QU3NYECKUX JAEMOHCTpalUl C
OOBSICHEHUEM TPOUCXOMSIINX SBICHHUHA, a TaKKe KOMITBIOTCPHBIX CHUMYJSIUHA W YIeOHBIX
(GUIBEMOB.

Bce BubI neKnnid IPOBOAATCS C UCTIOIB30BAHUEM MYJIBTHMEIUHHOTO 000PYIOBAHHUS.

[TpakTHueckue 3aHATHS BKIIOYAIOT B ce0s Takue METOJbl OOYyYeHHUs, KaK yueOHas
ouckyccus, B X0Jie KOTOPOH CTYIEHTHI M3JIaraloT CBO€ MHEHHE M OOMEHHMBAIOTCS B3TJIs,IaMH Ha
npobiieMy, a8pucmuieckas beceda, CTUMYIUPYIOIIAs KOJJIEKTUBHOE MBIIIICHUE U COBMECTHBIN
MOMCK OTBETa Ha c(hOpPMYIMPOBAHHBINM BOIIPOC UJIU 3ajady.

[Ipu npoBereHuH J1aOOPATOPHBIX 3aHATHH MPAKTHKYETCsA paboma 6 komande (2-4
YelioBeKa) U ucrosb3oBanue | T-uemooos mist 00pabOTKH pe3yabTaTOB 1a00OPATOPHBIX PadoT.

6 YueOHO-MeTOAMYeCKOe o0ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YaroLUXCsl

[To mucummmne «duzukay st 3a09HON (HOPMBI 00YUEHUS TIPEAYCMOTPEHA BHEAYTUTOP-
Hasl caMOCTOsATeIbHas paboTa 00yJaronuxcs, KOTopas 3aKIdaeTcs B IpopadoTKe JNeKInid, ca-
MOCTOSITEJIBHOM H3YYEHMHM TEOPETHYECKOTO MaTepuaja, MOJIrOTOBKE K BBHIINOJHEHHUIO jJabopa-
TOPHBIX paboT, 00paboTKe pe3ynbTaTOB U3MEPEHUI U BHITIOJTHEHUH TPEX MHIUBUIYaTbHBIX KOH-
TPOJIBHBIX PadoT.

Ilpumepnoie éapuanmosl KOHMPOILHBIX PAOOM

Konumponsnan paboma Ne 1 «Mexanuka. Monexkynapuaa gpuzuka u mepmoouHamuxka)

1. Touka aBmxercst B miockoctr XOY 1o 3akoHy: X = 2sin ot, y = 2(1 + cos ot). Haiitu
IyTh, IPOMICHHBII TEJIOM 3a 2 C, YrOJI MEX/y BEKTOPaMH CKOPOCTH V ¥ YCKOPCHUS & U TPAEKTO-
puto aBmwxkenus y = f ().

2. Illap ckaThIBaeTCs MO HAKJIOHHOW TUIOCKOCTH ¢ yrioM HakioHa 60°. Kakyro ckopocTh
OyZeT UMETh IEHTP Iapa OTHOCUTEIHFHO HAKJIOHHOM TMJIOCKOCTH Yepe3 2 ¢, €CIU ero HayalbHas
CKOPOCTH ObLIa paBHA HYIO?

3. Teno maccoit M = 1 kr, nersiee co CKOpocThio V = 4 M/c, pacnaaaercs Ha JBa OCKOJIKa,
Macca OJHOro u3 Kotopbix M = 0,6 kr. CKOpOCTh 3TOr0 OCKOJIKA MEPIEHIUKYIIIpPHA HaYyaJIbHON
CKOpOCTH TeJia U paBHa U; = 5 m/c. Uemy paBeH MOJyJlb CKOPOCTH BTOPOT'O OCKOJIKa?

4. ToHKUI OTHOPOMHBIN cTepkeHb IIMHON L = 48 cM MOKeT BpamaThcsi BOKPYT TOPU30H-
TaTbHOU OCH, IPOXOJSIICH HA pacCcTOSTHUM 1/3 ero JUIMHBI OT OJHOTO U3 ero KOHIoB. Ompene-
TuTh Tieprol T ManbIx KoeOaHU CTEPKHSI.



5. T'a3000pa3Hblif BOJOPOA, HaxoAuBIIMiics npu Temmeparype t = 2 °C u ngaBneHun p =
5 . .
10° ITa B 3akpsiTOM cocyne o0béMoM V = 5 1, oxnmaaumu Ha AT = 55 K. Haiitn npuparienue
BHYTPEHHEH SHEPruy ra3a U KOJIMYECTBO OTIAHHOTO UM TEIlIa.

6. Maccy m = 6,6 r BoIopo/ia pacuIupuiu u3odapudecku ot oobéma Vi 10 00béma Vy =
2V,. Haiitu usmenenue AS SHTPOIINY MIPU PaCIIUPEHUH.

Koumponsnan paboma Ne 2 «Inekmpuuecmeo u macnemusm. Bonnosas onmuka»

1. Ha nByx GecCKOHEYHBIX MapaJUIeIbHBIX IJIOCKOCTAX PABHOMEPHO pacIlpeieeHbl 3apsiibl
C IIOBEPXHOCTHBIMHU IUIOTHOCTSIMHU G1 U Go. ONIpeNeNuTh HAPSHKEHHOCTD JJIEKTPUYECKOTO MOJIS:
MEXy TUIOCKOCTSIMH; BHE TuIOCKOCTeH. [locTpouTh rpaduk N3MEHEHNsT HAIIPSDKEHHOCTH MOJIS
BJIOJIb JIMHKH, TIEPICHNKYIAPHO miactuaaM. puusts 61 = —26, 62 = o, rae o = 80 nKi/m?,

2. JIBa ucTtouHuka ¢ 3.4.c. €1 = 6,5 B 1 €2 = 3,9 B 1 oiuHaKOBBIME BHYTPEHHUMH COTIPO-
TuBJIeHUsIMU 110 2,0 OM coeMHEeHbI MapajuieIbHO U MOIKIIOYEHBI KO BHEITHEH e COMPOTH B-
aenuem 9,0 Om. OnpeaenuTh TOKH B 3JIEMEHTAaX U BO BHEITHEH LIETH.

3. PaccrosiHre MeXIy IByMs JUTMHHBIME TapaiuienbHbiMu poBogamu d = 5 cm. Tlo mpo-
BOJIaM B OJTHOM HAIPaBJICHUM TEKYT ojfuHakoBbie TOKU | = 30 A kaxnprii. Haittn unnykuuio B
MarHUTHOTO TOJISl B TOYKE, HAXOASIIEHCS Ha paCCTOSHUU 1 = 4 CM OT OJHOTO U I = 3 CM OT ApY-
roro MpoBoja.

4. OnpenenuTs 4acTOTY BPALIECHUs NPSIMOYIOJbHOM paMKH, BpalLlaOLIEiicsl B OJHOPOIHOM
MarHMuTHOM I10JIe, MarHUTHasE HHAYKIUs kotoporo B = 0,5 Tu, ecnu aMiuinTyaa HaBeJACHHOU B
pamke DJIC emax = 10 B. ITnomane pamku S = 200 CM2, a urcio BUTKOB N = 20. Ochk BpaiieHus
NEePHEHAUKYJISIPHA BEKTOPY MarHUTHOW MHIYKLIHH.

5. Ha crexnstaHbIi kiuH (N = 1,5) nagaeT HOpMaIbHO MOHOXPOMATHYECKUH CBET C JUTMHOM
BOJIHBI A = 582 HM. [Ipenommstonuii yron kiuHa paBeH 20 . Kakoe uuciio TeMHbIX UHTEp(de-
PEHLIMOHHBIX MOJIOC MPUXOIUTCS HA €AUHUILY JUTUHBI?

6. JIBa HUKOJS PacHOJIOKEHBI TaK, YTO YTOJI MEX/Y WX TJIABHBIMU IUIOCKOCTSIMH COCTaB-
astier ¢ = 60°. Bo ckoibKO pa3 yMEHBIIUTCS MHTEHCUBHOCTh €CTECTBEHHOTO cBeTa lo mpu mpo-
X0XKJICHUH yepe3 00a Hukoust. KoadduimenT nornomnienus ceera B kaxaoM Hukose K = 0,05.

Konmponvnas paooma Ne 3 «Keanmoean, amomuan u a0epuan Qusuxay

1. TemnepaTypa BHyTpeHHEH MOBEPXHOCTH MY(]ENbHOI NMe4Yu MpU OTKPHITOM OTBEPCTUU
miomanaso 30 cM? paBHa 1300 K. Cuuras, 4To OTBEpCTHE MMEUYU H3ITy4aeT Kak aOCOTIOTHO YEp-
HOE TEJNO0, ONPEAEINTh, KaKasg 4aCTh MOIIHOCTH U3Jy4EHUSI PACCEUBAETCS CTCHKAMU TE€YH, €CIN
notpebiseMas €if MOIITHOCTh cocTaBiseT 1,5 kBT.

2. Ha noBepxHoCTb, mIomaap kotopoit S = 0,01 M exxeMuHyTHO nagaer E = 63 Jx cse-
TOBOH PHEPTUU (B HAIPaBIICHUH, IEPIICHANKYISIPHOM ITOBEPXHOCTH). BEIYHCIUTH CBETOBOE JaB-
JIEHHE Ha 3TY MOBEPXHOCTb, €CJIM OHA: a) MOJHOCTHIO OTPAXKAET CBET; 0) MOJHOCTHIO MOTJIONIAET
CBeT.

3. ®oTOH ¢ JAIUHOW BOJHBI A = 4,3 1M paccesuicss Ha CBOOOIHOM JJICEKTPOHE. YTOJ pac-
cestHUSL cocTaBwi /2. ONpenenuTh YHEPTHIO pacCeTHHOTO (DOTOHA U SHEPTHUI0, TTPUXOISAITYIOCS
Ha JJIEKTPOH OTJauH.

4. OueHUTh C TOMOIIBIO COOTHOIIEHUS HEONPEAEIEHHOCTE MUHUMAJIBbHYIO KHHETHYE-
CKYIO SHEPTHIO JICKTPOHA, JIBIKYIIIETOCS B 00J1acTH, pa3Mep KoTopoi L = 107 m.
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210

~OBi , €CJIM M3BECTHO, YTO BUCMYT Maccon

5. Onpenenuts NepHoOJ MONypacaga BUCMYTa
m = 1 r BeiGpaceBaer N = 4,6-10"° B-uactuzat=1 c.

6. Kakylo HaMEHBLIYIO SHEPIHIO HYXKHO 3aTPaTUTh, YTOOBI Pa3JICiINuTh AP0 ,He Ha JBe
OJINHAKOBBIE YaCTH.

Ilepeyenns 1a0opaTopHbIX padoT:
1 cemectp

1. JL p. Ne 1 «lIpuMeHeHHE 3aKOHOB COXPAHEHUS JJIsi OMPEJEICHUSI CKOPOCTH TOJIeTa
yJIN
2. JL. p. Ne 14 «Onpenenenue mnokasarens aguadbarel Yy metooMm Kinemana u Jlezopmay

2 cemecTp

1. JI. p. Ne 23 «Pacmmpenue mpenena H3MEpEHUs aMIepMerpa U BOJbTMETpa
IIOCTOSTHHOTO TOKa»

2. JL. p. Ne 34 «Ompenenenue [UIMHBI CBETOBOW BOJHBI M  XapaKTEPUCTHUK
TU(PPaKINOHHON PEIIETKI

3 cemecTp

1. JL p. Ne 36 «3yuenne 3akoHOoMepHOCTEH hoTodhherTar

2. JL p. Ne 42 «Omnpenenenue raBHbIX KBAaHTOBBIX UMCEN BO30YKIEHHBIX COCTOSIHHIMA
aToma BOJIOPOJIa»

3. JL p. Ne 53 «Ompenenenne MakCUMaIbHON SHEPTUU B-4acTHI] U UIACHTHPHUKAIUSL
PaIuOaKTUBHBIX MPETIAPATOB

Hepeqem, TCOPETUYCCKHUX BOIIPOCOB IJIsA npopaﬁoTKn JICKIIMOHHOI'0 MaTepHuaJia u
CaMOCTOSATEJIbHOI0 U3yYECHUS .

1 cemecTp
Kunemamuka u Ounamuxa nocmynameibHozo u 8pauiameibH020 O8UMHCEHUA

1. Tlonsitue pagmyc-BEeKTOpa, CKOPOCTH M YCKOPEHHUs MaTepuaibHOi Touku. CpeaHue u
MT'HOBEHHEIC BEIIMIHHBI.

2. llpsimas u obpaTHas 3amaun MexaHUKU. Ponb HaganbHbIX ycroBuil. [lepemerenne u
IIPOWICHHBIN IyTh.

3. JIBmkeHue Mo OKPYKHOCTU. YTOI TOBOPOTA, YIIIOBasi CKOPOCTh M YTIIOBOE YCKOPEHHUE.
CB43b YIJIOBBIX Y JUHEUHBIX BEJIMYHH.

4. KpusonuHeitHoe nBmwkeHue. TaHreHIManbHOe U HOpMallbHOe yckopeHue. [lomHoe yc-
KOpPEHHE. YTOJ MEKIY CKOPOCTHIO M YCKOPEHUEM.

5. Hueprmanbubie cuctemsl otcuera. [Ipuanmn otHocutensHocTH ["anunes. [lepBoiit 3a-
KoH HproToHa.

6. IlomsTue cuibl, Macchl U ummynbca. [IpuHnun cynepro3uiinu. OCHOBHOHM 3aKOH JU-
HaMHKH MIOCTYNATENbHOTO ABUXKeHUs. Tpernii 3akoH HeroTOoHA.

7. MoOMEHT UMITyJIbca U MOMEHT CHJIBI OTHOCUTEIHHO TOYKU. OCHOBHOE YpaBHEHHE -
HaMHUKH BpallaTeIbHOTO IBUKEHUS.

8. Bpamenue BOKpYr HEMOABMXHOM OocM. MOMEHT MHepIMHM TBepiaoro tena. Teopema
[ITeitnepa.

9. AmHanorus XapakTepUCTHK M YPaBHEHUU MOCTYMATEIBHOTO U BPAlIaTEILHOTO JIBHKE-
HUSA.
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3akonut COXPAHEHUA 6 MEXAHUKE

1. HWwurerpansr nmwkenus. CBs3b 3aKOHOB COXPAHEHUS ¢ CUMMETPHUSAMHU IIPOCTPAHCTBA U
BpPEMEHU.

2. 3aMKHyTas cucTeMa. 3aKOH COXPaHEHHS MOJIHOTO UMITYJIbCa CHCTEMBI TEJI.

3. 3aKoH COXpaHEHHUs IMOJHOTO MOMEHTa WMITyJIbCa CHCTEMBbI Tel. J[BYDKEHHE B IICH-
TPaJbHOM IOJIE.

4. Pabora u MomHOCTh. KuHeTHdeckass sHEprus MOCTYNATEIbHOIO U BPAIIATEIbHOTO
JIBIDKCHUS.

5. KoHcepBaTUBHBIC W JUCCUIIATUBHBIC CHIIBI. Pab0oTa KOHCEpBATUBHBIX U JIUCCUTIATHB-
HBIX CHIJL.

6. IlorennmanpHast SHEPrHs. 3aKOH COXPAHEHUS MOJHOM MEXaHUYECKOM SHEPTHH.

7. CBs3p MEXIY CHJIOH M NMOTEHIMAILHOW SHepruei. /IBa crocoba onucaHusi B3auMO-
JIeHCTBHA.

8. Coynmapenue IByX Tel. YOPYTuid U HEYIPYTHil yaap.

Mexanuueckue Koneoanus

YpaBHeHUE rapMOHUYECKHUX KOJICOaHUH 1 ero pereHue.
XapakTepucTUKH KojeOaHui (aMIIUTY/a, YacToTa, HadanbHas (asa).
MaremaTtnueckuii 1 GU3NUECKUN MATHUKU.
CrnoxeHne TapMOHHYECKUX KOJICOaHUI OJJHOTO HallpaBieHus . bueHwus.
CrnoxeHue nepneH MKy IspHbIX Kojaebanuil. @uryps Jluccaxy.
YpaBHEHHE 3aTYXAOIINUX KOJICOAHHH U €ro pericHue.
XapaKkTepUCTUKU 3aTyXaloUMX KojeOaHWil (BpeMs pesakcaluu, Jorapudmudyeckui
JIEKPEMEHT, TOOPOTHOCTB).
8. DHeprus rapMOHMYECKHX U 3aTyXalOIIMUX KOJeOaHH.
9. Brmyxnennsie konebanus. Pesonanc.

NoabkowhE

Ynpyzue ¢onnw

1. Tlonepeunsle U NPOAOIbHBIE BOJHBL. XapaKTEPUCTUKU Oeryleil ynpyroi BOJIHBI.

2. CKOpOCTb pacrpoCTpaHEHHs YIPYTUX BOJIH.

3. Kiaccudukanus BoiH 1mo ¢opme BOJTHOBOH MOBEpXHOCTH. [Inmockast, chepuieckas u
LWIMHPUYECKasl BOJIHA.

4. BonHoBoe ypaBHEHHE. Y paBHEHHUE Jyya, YpaBHEHUE IJIOCKON BOJHBI, BOJIHOBOE ypaB-
HEHME B 00I1IeM BHUJIE

5. Hanoxenue ynpyrux BoiH. Ctosigasi BOJHa U €€ 0OCOOEHHOCTH.

6. Konebanne HaTIHYTON CTPYHBI.

Knaccuueckas cmamucmuka

1. Makpocucrema. CTaTUCTUYECKHI U TEPMOJANHAMMUYECKHUH IMOAXO0bI K ONMCAHUIO MaK-
pocucTeM.

2. JuckpetHblit HaOop BenuuuH. [ToHATHE BEPOATHOCTH U CpEeTHEH BETHMUUHBI.

3. HenpepsiBHbIii Ha0Op BenmuunH. OYHKIUS pacnpeeNieHHs CITyYailHON BETMYMHBI U €€
cBOMcTBa ((PU3UUECKUN CMBICII, pacyeT BEpOSTHOCTEH, YCIOBHE HOPMHMPOBKH, pacueT CPEIHHMX
BEITUYMH).

4. PacmpeneneHue MoJIEKyJ 10 MPOEKIUAM ckopocTeil. Pacnipenenenue [aycca.

5. Pacnpenenenne Mmosnekyn mo Moaysto ckopoctH. Pactpenenenue Makcpera.

6. Hauboiee BeposTHas, cpeHss U CPeTHEKBAAPATUYHAS CKOPOCTH.

7. Pacrnpenenenne MOJIEKYJT HACAILHOTO Ta3a IO BBICOTE B MoOJIe TshKeCTH 3emun. Pac-
npenenenne bonpimana. bapomerpuueckas Gpopmya.
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MKT u nepgoe nauano mepmoouHamuxu

1. Monuens naeanbHoro rasa. Jlapienue u temmneparypa ¢ Touku 3perus MKT. YpaBue-
HUE COCTOSIHUS MI€AJIbHOTO ra3a.

2. llonsatue creneneid cBOOOABI MOJEKYINbl. TeopeMa O paBHOpacHpeesieHUH YHEPrUU
M0 CTETEHSIM CBOOO/IBI.

3. BuyTpeHHss 3Heprus Kak QyHKIUS COCTOSTHUS CUCTEMBI.
Pabora kak ¢pyHKIUS mporecca.
IlepBoe HauasI0 TEPMOJUHAMUKH.
N30TepMHUUECKIi, N30XOPUUECKUI 1 N300apHUECKHUI TPOIECCHI.
Annabatuyeckuii porecc. YpaBaenue [lyaccona. [lonmurponudeckue mporecchl.
[TonaTue temnoemMkocTu. MolisipHast U yAenbHas TEIIOEMKOCTH. TEIUIOEMKOCTb IPHU
M30IPOLIECCAX.

N OA

Bmopoe nauano mepmoounamuru. Iumponus

1. Hanpasnenue nponeccoB. Ctaructuueckuii Bec MakpococtostHusa. CyTb HEOOpaTUMO-
CTH.
Bropoe nauano repmoaunamuku. @opmynuposku Knaysuyca u Kenbpuna.
DHTpoONUs CUCTEMBI U €€ cBoiicTBa. Teopema HepHcra.
M3MeHeHHe SHTPOIUH B TEIUIOBBIX MIPOIECcCaX.
OcHoBHOE YpaBHCHHUEC TCPMOJUHAMUKU. TepMoanHaMqucxne IIOTCHIUAJIBbI.
[uknuueckuii nponecc. Koadduiuent nonaesHoro 1eHCTBUs TEIIOBON MAIIUHBbI.
IMuxn Kapno. Teopema Kapno. Tepmogunamuueckas mkajia TeMIeparyp.
Craructuueckuil cMpic 3HTponuu. Popmyna bonprmMana.

Nk WN

2 cemecTp
Anekmpocmamuueckoe none

1. Cuunpl B npupoge. Ponib 371€KTpOMarHUTHOTO B3aMO/IEHCTBUS.

2. DNeKTPOCTaTUYECKOE MoJe. DIeKTpuueckuii 3apsa. CBOMCTBA AIEKTPUIECKOTO 3apsi-
na. 3akoH Kymona.

3. HanpskeHHOCTB AJNEKTPOCTATUYECKOTO MOJSL.

4. IlpuHUUI CYyNEpPHO3ULMU MIEKTPOCTATUYECKUX MOJIEH JJIs JUCKPETHOTO U HEIIPEPhIB-
HOTO pacnpeeneHus 3apsao0B.

5. TloTok BekTOpa HAMPsHKEHHOCTH dJIEKTpocTaTruueckoro mojsi. Teopema ["aycca.

6.[ToTeHIMaNTbHOCTD ANEKTPOCTATUYECKOTO OIS [IpUHIMT cyneprno3uIuu A MOTeH-
nyana.

7.Pabota mo nepemenieHuto 3apsaa B JEKTPOCTATHUECKOM 1ojie. Teopema o UPKYISAIUH.

8.CBsi3p MEX/Ty HAIIPSDKEHHOCTHIO W TIOTEHITHAJIOM.

9. Teomerpuueckoe onucanue nojsi. CUIOBbIe TUHUH. DKBUMIOTEHIIUAIbHBIE TTOBEPXHO-
CTH.

ﬂuaﬂekmpuku u npoeoduuku 6 JJICKMPUUECKOM naoijie

1. Dnekrpuyeckuil numnosb. J{UMoIbHBIIT MOMEHT.

2. DruekTpudeckoe rnose B auanekTpuke. [lonspusanus ausnekTpuka.

3. BekTtop anekrpuueckoro cMemeHus. JuanekTpruaeckas MpOHUIIAaeMOCTh BEIIECTBA.
Teopema ['aycca s AMAIEKTPUKOB.

4. VYcnoBus Ha paHMIIE pa3jelia IByX AUAJIEKTPUKOB.

5. DNEeKTPOEMKOCTb YEAUHEHHOIO MPOBOIHUKA.

6. KonzaeHcaTop. D1eKTpOEMKOCTb IIOCKOT0, CHEPUIECKOro U IMIINHAPUIECKOTO KOH-
JeHCcaTopa.
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CoenuHeHrne KOHJIEHCATOPOB.
DHeprus 3apsHKEHHOT0 KOHAeHcaTopa. [[IoTHOCTE SHEPTrUH AIEKTPUIECKOTO TTOJIS.
9. BxiroueHHe KOHJIEHCATOPA B AICKTPUUYECKUE TICTIH.

o

Hocmoannwlit 31eKmpuyecKuii moxK

1. Dnexrpuyeckuii ToK. [I10THOCTH TOKA. YpaBHEHUE HEMPEPHIBHOCTH.

2. 3axon Oma B nuddepeHunanbHoi hopme.

3. 3axon Oma B HHTETpaJbHON (OpME IJIsi OJHOPOAHOTO YUACTKA IETH. DIEKTPHIECKOe
HaNpsDKEHUE.

4. Conpotusienue npoBoaHuka. CoeJUHEHUE CONPOTUBIICHUH.

5. 3akon Oma j1st HeOqHOPOAHOTO yuyacTka mernu. Ctopornuue cuibl. I/1C.

6. IIpaBuna Kupxroda st pacuera pa3BeTBICHHBIX IIETICH.

7. PaboTa m MOUTHOCTH JIEKTPUUYECKOTO TOKA. 3akoH J[xoyins-Jlenna.

8. TlepexomHbie IPOIECCH B IIEMH ¢ KOHICHCATOPOM.

Maznummnoe none u IIEKMPOMACHUMHAA undymm;l

1. Enunas npupoja 3J€KTpUYECKOTO U MAarHUTHOIO MOJIS.

2. VcTOYHMKM MarHMTHOIO NoJst. MarHuTHOE 1oJie ABMXKYIIErocs 3apsijia U IPOBOIHUKA
¢ TokoM. 3akoH buo-Casapa.

3. TloTok u HMpKyJALM BEKTOpa MHAYKIIMKM MarHuTHOro noss. Teopema ["aycca u Teo-
peMa O LMPKYJISALHH.

4. Cuna Jlopenua. JIBnxeHune 3apsyK€HHOM YacTUIbl B MATHUTHOM I10JIE.

5. Cwua Ammepa.

6. MarnuTHOe nose B BemecTse. HamMarHuueHHOCTb.

7. HanpseHHOCTh MarHUTHOTO 1OJIsl. MarHUTHas MpOHUIIaeMOCTh BenlecTna. Jluamar-
HETHKU U IapaMarHEeTUKH.

8. ®eppomarneruxu. Ousnueckas npupoaa peppomMarHeT3ma.

9. 3axoH snexTpomarHuTHOM nHAyKIuK Papazes. [Ipasuio Jlenna. Buxpesoe anextpu-
YECKOE MOJIE.

10. SBnenue camomHnykuuu. MuykTuBHOCTh. COoNlEHOUA.

11. Dneprus KOHTypa ¢ TOKOM U MarHUTHOTO ITOJIS.

3J1el<mpultecmte Koiebanua u nepemennblﬁ mokK

KonebatenbHblil KOHTYp. MeXaHN3M BOSHUKHOBEHHUS SJIEKTPUUECKUX KOJIEOAHUH.
OHeprus 31eKTPUIECKUX KoneOaHuH.
3aryxaromye Kojaebanus. XapaKTePUCTHUKU 3aTyXaIOMUX KOJIeOaHnid.
Posib akTHBHOTO CONPOTHUBIIEHHS B KOJIEOATEIbHOM KOHTYpE.

5. BriHyXIeHHbIe KoieOaHus. BekTopHas quarpamma HamnpsbkeHuid. Pesonanc Toka. Pe-
30HAHCHAs 4acToTa.

6. CoortHomenne a3 MEKIY BHEITHIM HANPSHKECHUEM, CHIION TOKa M HalPsDKCHUEM Ha
Pa3IMYHBIX JIEMEHTAX LEMU.

7. Tlepemennslii Tok. IHIyKTUBHOE U €MKOCTHOE compoTuBieHue. [lonHoe conpoTusie-
HUE LEIU IIPU [IEPEMEHHOM TOKE.

8. leiicTByromue 3HAYCHHUS CHITBI TOKA M HATPSDKEHUSI. MOIIHOCTE TIPU TIEPEMEHHOM TO-
ke. KoadduimeHT MOIHoCcTH.

oSS

3Jl€Kmp0Ma2Humele 60JIHbl

1. Cucrema ypaBHeHuid MakcBesuia kak 0000IIeHHE pa3pO3HEHHBIX SBICHHUH AJIEKTpHYe-
CTBa M MarHeTU3Ma.
2. CgaoiicTBa ypaBHeHmit MakcBera. [Ipeacka3anue CyIecTBOBaHUS JIEKTPOMAarHuT-
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HBIX BOJIH.

3. BonnoBoe ypaBHeHne. CKOpOCTb pacpOCTpaHEHUs BOJIHBI M [TOKa3aTelb pesioMIe-
HUS CpENBL.

4. Tlnockas 31€KTpOMarHUTHas BOJHA U €€ OCHOBHBIE XapaKTEPUCTUKU.

5. DOHeprus ¥ UMILYJIbC NIEKTpOMarHuTHo! BosHbl. Bektop IloiinTHra. UHTEHCHB-

6. IlIkana 37MeKTpOMarHUTHLIX BOJIH. OCOOEHHOCTH ONTUYECKOTO UANa30Ha.

7. EctecTBeHHBIN U NOJAPU30BaHHBINA cBeT. Buapl nonspuzanuu. CTeneHpb Mojsapu3aiuu
YaCTUYHO MOJIIPU30BAHHOTO CBETA.

8. 3axon Maimoca.

9. Tlonspuzarmus npu OTPAKEHUH U MPETOMIICHHH CBETA HAa TPAHUIIC Pa3zelia JUdJICK-
TpukoB. Yroiu bprocrepa.

10. JIBoitHoe nyuenpenomiieHue. Y CTpoicTBO mpu3Mbl Hukous.

11. OnTuyecku akTHBHBIC BEIIECTBA. BpallleHre MI0CKOCTH MOJISIpU3alliy CBETa MPU
MIPOXOKICHUH Yepe3 ONTHUYECKU aKTUBHYIO CPEIy.

Humepgepenyun ceemosvix 6011

1. Tlonsrue untepdepenuun. [IpuHIUT cynepno3unuy st CBeTOBBIX BoJH. Habmogae-
MbI€ M HeHa0JI101aeMble BEJIMUHUHBI.

2. KorepentHsie 1 HeKOTepeHTHBIE BOJIHBI. ClI0’KEHHE HMHTCHCUBHOCTEH B CIlydae HEKO-
TEPEHTHBIX U KOT€PEHTHBIX KOJIeOaHU.

3. VYcioBus ycuiIeHHS M OCJIa0JICHUS CBETA B 3aBUCUMOCTH OT pa3HOCTH (pa3 mHTEpde-
PHUPYIOLIUX BOJIH.

4. OnTuueckuil myTh cBETOBOro Jy4ya. CrocoObl H3MEHEHUS ONITUYECKOTO ITYTH CBETO-
BBIX BOJIH.

5. CBs3b ONTUYECKON PA3HOCTH XOJIa IBYX BOJIH C PA3HOCTHIO (a3. Y CcIoBuUs MaKCUMyMa
¥ MMHUMYMa UHTEp(EPEHIINN B 3aBUCIMOCTH OT ONTHYECKOM pa3HOCTH XOJa.

6. Cxewma lOnra. YcnoBust HabmoeHus HHTEpPepeHny. KooprHATEI CBETIIBIX U TEM-
HBIX 110JIOC Ha 3KpaHe.

7. BpemeHHas u IpOCTpaHCTBEHHAs! KOT€PEHTHOCTb.

8. MHutepdepeHus B TOHKUX IUIEHKAX B OTPAKEHHOM M ITPOXOASIIEM CBETE.

9. Cxewma s HabmrogeHus kojen HptoToHa. Pamuycer CBETIIBIX ¥ TEMHBIX KOJIEI] B OT-
PaKEHHOM M ITPOXOASIIEM CBETE.

Jugppakuyus u oucnepcusa ceemosvix 8011

1. Senenue audpakiun. OcoOeHHOCTh AUPpaKIUK cBETOBbIX BoJH. [udpakuus Opene-
15t u @paynrodepa.

2. Ipunuun I'toiirenca-®penens. YnpolieHne BEIYUCICHUN ¢ TTOMOIIbIO BEKTOPHOM
JarpaMmBbl.

3.  udpakuus Openens Ha KPYrioM oTBepCTUU. 30HBI PpeHes.

4. Judpakuus @payHrodepa Ha y3Koi NpIMOIUHENHOM 1Ienu. Y ClIoBUS MaKCUMyMa U
MUHHMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJiia AU(PpaKuu.

5. Judpakunonnas pemerka. OCHOBHbIE XapaKTEPUCTUKH TUDPAKIIMOHHOMN PEIIETKH.
VY ci1oBUs T1aBHBIX MAKCUMYMOB M1 MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucriepcus M pa3zpeniaroas ClioCOOHOCTh TUPPAKIIMOHHONW PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHON pEIIETKE.

8. ®usnveckue MPUHIIHITEI TOIOTPAPHH.

9. Hucnepcus ceera. HopmasnbHas u aHoMalbHas TUCTIEPCHSL.

10. BomnnoBoi maket. ®a3oBast U TpynmnoBas CKOPOCTH BOJIHBI.

3 cemecTp
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JIn.

Depmu-/1

LN wNE

arONE NoakownE

NoakowhE

1.

2

Keanmoean npupooa uznyuenusn

TennoBoe uznydeHue adbcoa0THO YepHoro Tena. 3akoHn Credana — bonapiMana.
3akoH cMemieHust Buna. ['unoresa Ilnanka.

DOHeprus u umnysisc GoroHa. /laBneHue cpera.

dotorddext. 3akonsl potordpdexra. Kpacnas rpanuna dporosddexra.
®dopmyna DiHIITEHHA. PeISITUBUCTCKUI U HEPEIATUBUCTCKUN (HOTOIPDEKT.
TopMO3HOE PEHTTEHOBCKOE U3JIyUEHHUE.

Dddext Komnrona. ®opmyna Kommnrona.

KopnyckyisspHO-BOIHOBOM Ayalll3M CBETA.

nemenmeol K6AHM OGO MEXAHUKU

BouiHOBBIE CBOMCTBA YACTHULI.

Jnuna BosiHbl e bpoiins. DKkcnepuMeHTalIbHOE MTOATBEPKICHNUE.

[Tpunun HeonpenenenHoctH I eizenbepra. CooTHOIEHNE HEONPEICTIEHHOCTEH.
BonHoBas ¢yHKIUS U ee CBOICTBA.

OcHoBHas 3a1aua KBAaHTOBOM MexaHuku. Y paBHenue péaunrepa.

Yactuia B NOTeHIMAIbHOU siMe. KBaHTOBaHME SHEPTUN.

[TpoxoKaeHHE YaCTHIIBI Yepe3 MOTEHIIUANBHBIN Oapbhep. TyHHENbHBIN 3P EKT.

Teopus bopa u uznyuenue amomog

[Inanerapnas MoAeNnb aToMa.

IToctynatel bopa.

W3nmyuenue atoma BOJIOpOAa U BOAOPOJONOA00HBIX CUCTEM.
Crnexrpansuble cepun. ®opmyna banemepa.

CreKTpbl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKOH Mo3IH.

Amom ¢ mouku 3penus K6AHMOGOI MEXAHUKU

KBaHTOBBIE UKCIla, XapaKTEepU3YIOIIKE TIOJ0KEHUE DJIEKTPOHA B aTOME.
KBaHTOBaHUE SHEPTUU.

KBanToBanne MoMeHTa UMITYJIbCA.

CnuH s5ekTpoHa. [1oHbBIIT MOMEHT 3JIEKTpOHa.

Cxema sHepreTHuecKuX ypoBHEHM aToMa BOJOpO/a.

[TpaBuna or6opa Mpu aTOMHBIX MEPexXoiax.

3anoHeHNue IEKTPOHHBIX 000JI0YEK B MHOTO3JIEKTPOHHBIX aTomax. [Tpuniun [lay-

Keanmosasa cmamucmuka u 9ﬂel<mponpoeoouocmb meepdbtx meii

[IprHIMI TOKAECTBEHHOCTH OJIMHAKOBBIX YaCTHLI.

Bbo3onsl u hepmuonsl. Tpu BUaa CTaTUCTUKU: Kilaccudeckas, boze-DiiHmTeliHa n
Hpaka.

CB0OOIHBIE MEKTPOHBL. DHeprus PepMmu.

30HHAas TEOPUS TBEPIBIX TEI.

DIIEKTPONPOBOIHOCTH NOJIYIPOBOJHUKOB. 3aBUCUMOCTb IIPOBOJAMMOCTH OT TEMIIEPA-

CobcTBeHHas ¥ MPUMECHAsk TPOBOAUMOCTD MOJIYITPOBOIHUKOB.
OIEKTPONPOBOJHOCTh METAIIIIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS OT TEMIIEPATYPHI.
SIBnenne ceepxnpoBogumoctu. KBanToBas Teopus cBEpXIPOBOIUMOCTH.

Amomnoe a0po u adepHvle peakyuu
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SIBnenue paaroakTUBHOCTH. OCHOBHOM 3aKOH PaJiIMOAKTHUBHOTO pacrajia.
PannoakTuBHBIE PSAABL.

CocTaB 1 XapaKTEepUCTUKU aTOMHOTO si/ipa. SaepHble CUIIBL.

KanenbsHas u o6onouednas monenu siep. Paguyc anpa.

Macca u sHeprus cBs3U A1pa. Y AeIbHas SJHEPIHsl CBSI3U.

SlnepHble peakiuu. DHEPTUsl IACPHON peaKiuH.

Snepnas sHeprerTuka.

NoakownpE

Ocobennocmu paouoaKkmugHvlX pacnados

1. VpaBHeHue u sHEpreTHUECKOE YCIoBUE o-pacnaga. CBsA3b SJHEPIUU O.-YaCTHUILBI C I1e-
pPHOOM IMONTypacnaa.

2. TynuenbHslii 3¢ dexT npu a-pacnane. CIekTp o-4acTuil.
3. Xapakrtep CIeKTpa Y-u3IydeHHUs.
4. Ilpouecchl B3aMMOJICHCTBHS Y-KBAaHTOB C BEILIECTBOM.

5. 3aBUCHMOCTb UHTEHCUBHOCTH Y-M3JIyd€HHsI OT TOJILIMHBI ci10s BeuecTBa. CpaBHEHUE
IIPOHUKAOIEN CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3JIYYECHHUS.

6. Tpu Buaa B-pacmana. DHepreTuuecKuil cnekTp P-uactuil. ['umnoresa HelUTpUHO.
7. 3akoHbI coxpaHeHus npu -pacnaze. Jlentonsl. JlenToHHBIHN 3apsi.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSN l'[pOMC)KyTO‘lHOﬁ aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00yYeHHUS

O1neHOYHBIC CPEACTBA

OIIK-3 rOTOBHOCTBIO IIPUMCHATH CUCTEMY q)YHﬂaMeHTaJII)HI)IX 3HAHUM (MaTeMaTI/I'-IGCKI/IX, C€CTCCTBCHHOHAYYHbIX, HHKCHCPHBIX U I-)KOHOMI/I'-IGCKI/IX) JJIA UACHTH-
(bl/lKaI_[I/II/I, (I)OPMYJ'II/IpOBaHI/IH N PCHICHUA TCXHUYCCKHUX H TCXHOJIOTHYCCKUX HpO6JICM IKCIIyaTallu TPAHCIIOPTHO-TCXHOJIOTHYCCKUX MAIllIUH 1 KOMIIJICKCOB

3HaTe

— OCHOBHBIC TOHSATHS W 3aKOHOMEPHOCTU
(GU3MKY, CYIIHOCTh MPOLIECCOB M SIBICHMUIA,
MPUBOAAIINX K MOHUMAHUIO COBPEMEHHOMN Ha-
YUHOI KapTUHBI MHUpa

Hepeqeﬂb TEOPETUYECCKHUX BOIIPOCOB K IK3aMEHaAM:

1 cemecTp

1. Kunemaruka mocrynareiabHoro nBukeHus. lloHsTue paaumyc-BeKTOopa, CKOPOCTH U
yckopenus. Hauanpnbie ycnoBus. [Ipsimas u oOpaTHast 3aja4u MEXaHUKH.

2. JIBmwkeHHWE MO OKPYXKHOCTH. YTOJI MMOBOPOTA, YIJIOBasi CKOPOCTh U YIIIOBOE yCKOpe-
Hue. CBA3b YITIOBBIX U JIMHEHHBIX BEJIMYUH.

3. KpuBonuneitHoe nBmkeHue. TaHreHIMAILHOE W HOpMalbHOE yckopeHue. [lomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHHUEM.

4. HuepuuanbHble cucTeMbl orcyera. [loHsATHE cuibl, Macchl U UMITysibca. OCHOBHOM
3aKOH JUHAMMKH MOCTYNATENbHOIO JBUKECHHUS.

5. MoMeHT umMnyabca 1 MOMEHT CUJIbl OTHOCUTENIBHO TOUKH. OCHOBHOE YpaBHEHHE JIU-
HaMUKH BpaIaTeIbHOTO JBUKECHHUS.

6. Bpamenue BOKpyr HEMOABIWKHONW ocl. MOMEHT nHepiuu. Pacdyer MOMEHTOB HMHEp-
nuu npoctsix Teil. Teopema lltelinepa.

7. 3aKkoHBI COXpaHEHHsS B MEXaHUKe. 3aMKHYyTas CUCTeMa. 3aKOHbl COXPAHEHUS HM-
IyJIbCa U MOMEHTA UMITYJIbCa.

8. Pabora m momHOCTh. KnHETHUECKast SHEPTHS MOCTYNMATEIFHOTO M BpamaTeIbHOTO
JBUKCHMUSL.

9. KoncepBatuBnble cuibl. LlerTpamsHoe mone. [loteHnmansHas >Heprus. 3aKOoH CO-
XpaHEHUs NIOJHOW MEXaHUUYECKOM SHEPTUH.

10. /Ia cmocoba ommcaHus B3aUMOACHUCTBUS. J[BHKEHHE YacTHIIBI B OJTHOMEPHOM CTa-
LHuoHapHOM 1osie. CBsI3b MEXy CUIION U OTEHLUAIbHON YHEPTUEH.

11. T'apmoHmveckue KoneOaHus. AMIUIMTYAQ, YacToTa, HadaibHas (a3za. MaTtemaTuye-




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

CKHMM ¥ (PU3NYECKUI MasTHUK. DHEPTUs TApMOHUYECKUX KOJICOAHMIA.

12. 3aryxaromue kone6anus. XapaKTepUCTUKU 3aTyXaHHs. DHEPIrus 3aTyXalolux KoJje-
OaHMiA.

13. OOmiee monHsiTHE 0 BOJTHAX. XapaKTEPUCTUKH Oeryiieil BoJaHbI. BoaHOBOE ypaBHEHHE
IIJIOCKOM BOJIHBI.

14. Hanoxxenue ynpyrux BoiH. CTosigast BojiHa U ee ocobeHHocTH. Konebanue HaTsIHY-
TON CTPYHBI.

15. [loctynarsl DiiHiuTeliHA. 3ameneHue BpeMeHH. JIOPEHLIEBO COKpAIleHHE JJIMHBI.
PenstuBuctckue nuBapuanTsl. HTEpBa.

16. PenstuBuctckuii ummnynbe. CBsI3b MacChl, SHEPTHH U UMIYJIbCA YaCTUIBI. DHEPTHS
MOKOS. 3aKOHBI COXPAHEHUS IPU PEISATUBUCTCKUX CKOPOCTSIX.

17. MakpocucremMa. MUKpPOCOCTOSIHE U MaKpOCOCTOSIHUE cucTeMbl. CTaTUCTUYECKUI
noaxon. IloHATHEe BEPOATHOCTH U CPEHEN BEINYNHBI.

18. ®ynkius pacrnpeneneHus CIydaifHONH BENWYHMHBL. PacmpeneneHne MoKy 1Mo mpo-
€KLHAM CKOPOCTEH.

19. Pacmpenenenne MOJIEKYJ TIO MOIYIIO ckopocTH. Hambonee BeposiTHas, cpenHsis H
CPEIHEKBAIPAaTUUHAs CKOPOCTH.

20. Monenp uaeansHOTO ra3a. JlaBieHne u Temmeparypa ¢ TOUYKH 3pEHUST MOJIEKYIISIPHO-
KMHETUYECKOW TEOpUHU. Y paBHEHUE COCTOSIHUSI HEAIBHOTO Ta3a.

21. PacnpeneneHre MOJIEKYJI HIEabHOTO Ta3a 1O BHICOTE B Moje TsokecTd 3emin. ba-
pomMeTpudeckas ¢popmyIa.

22. Tlonsitue creneHei cBoOOABI MOJIEKYIbL. TeopeMa 0 paBHOpacHpeAeIeHHH YHEPTHH
IO CTETIEHSM CBOOO/IBI.

23. BuytpeHHsist sHeprust Kak (QyHKIHSI COCTOSIHHS CHCTEMBI. [lepBoe Havaio TepMoau-
HaMHKH.

24. Pabora xak ¢yHKIms mporecca. M3oxopudecknit, n300apuveckuii U M30TEpMHUIE-
CKHMH ITPOLIECCHI.

25. TloHATHE TEIIOEMKOCTH. TeIIOeMKOCTh IMPH H30XOPHYECKOM H H300apHUICCKOM
nporneccax. [TocrossHHas anuadaTsl.

26. Anmmabatmueckuii mpomecc. [lepBoe Havano TepMOTUHAMUKH TS aquabaTHIECKOTO
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

npouecca. YpasHenue [lyaccona.

27. Hukmmuaeckuii mporecc. KoahduiumentT mone3Horo AeicTBUs TEMIOBOM MAaIllWHBL
Bropoe Hauano tepmoannamuiku. opmynuposku Knaysuyca u KenbBuHa.

28. IIpobGiema HEOOPATUMOCTH TETUIOBBIX IPOLECCOB. DHTPOIUS CUCTEMBI U €€ CBOMCT-
Ba. Teopema HepHcra.

29. OcHOBHOE ypaBHEHHE TEPMOJMHAMUKH. DHTPOIHUS HACAITBHOrO rasza. M3meHenue
SHTPOIINY NP U30IpoIIeccax.

30. Huxn Kapnao. Teopema Kapuo. Tepmogunamudeckas Imkajia teMreparyp. TpoitHas
TOYKa BOJIbl KaK perepHas TOUKa.

31. Craructuueckmii Bec MakpococtossHus. Cytb HeoOpaTumocTH. CTaTUCTUYECKHA
cMbicl 3HTponuu. Popmyia bonbsimana.

32. I'panumpl TPUMEHUMOCTH MOJIEIH HJeabHOTO ra3a. YpaBHeHue Ban-nep-Baanbca.
N30Tepmbl peasibHOTO rasa.

2 cemecTp

1. Cunbl B3auMOJIEHCTBUS B MpUpoJe. DIeKkTpocTaTuueckoe mojie. 3akon Kymnona. Ha-
MPSDKEHHOCTH AJIEKTPOCTATUYECKOTO oIS, [IpuHIMn cynepno3uim.

2. Cunosble nuHU. [TOTOK BEeKTOpa HAMPSHKEHHOCTH JIEKTPOCTATHYECKOTo mous. Teo-
pema ["aycca.

3. Tlorenmuman. Teopema 0 HUPKYISIMKA BEKTOpPA HAMPSKEHHOCTH JIEKTPOCTATHUECKO-
ro 1osst. CBsI3b MEXTy HalPSHKEHHOCTHIO U TIOTEHIIHAJIOM.

4. Dnexrpoemkocts. Konnencaropsl. CoeJMHEHNE KOHIEHCATOPOB. DHEPrusl KOHJEH-
caropa. DHEepTHUs IIEKTPHIECKOTO TOJISI.

5. DOmnextpuueckuit Tok. [IMOTHOCTH TOKAa. YpaBHEHHE HENpEphIBHOCTU. 3akoH Oma B
muddepeHunansHON hopme.

6. ConpotuBnenue mpoBoAHHKOB. CTopoHHUE cuibl. 3akoH Owma B HHTETpalbHOM
dbopwme.

7. TllpaBuna Kupxroda nns pacdera pa3BeTBIEHHBIX Iieneil. MOIIHOCTh TOKA. 3aKOH
Hxoynsa-Jlenna.

8. Enunas nmpupoja dJIeKTpUYecKoro M MarHuTHoro noss. [lone aBmkyrierocs 3apsia.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

[IpuHIMn cynepno3uiiuu MarHuTHBIX 1osiei. 3akoH buo-Casapa.

9. TloToK M HUPKYJSAIMS BEKTOpa MHAYKIIMKM MarHUTHOTO ToJisi. Teopema ["aycca u teo-
peMa o LMPKYJISALHH.

10. Cwuua Jlopenma. Cuna Amrmepa.

11. 3akon snexrpoMarHuTHON uHAyKuuu Papanes. [lpaBuno Jlenna. BuxpeBoe siek-
TPUYECKOE MOJIE.

12. SIBnenue camouHIyKIUH. MHIYKTUBHOCTb. DHEPrus KOHTypa C TOKOM. DHEprus
MAarHUTHOTO TIOJIS.

13. KonebarenbHblii KOHTYp. CBOOOAHBIE TAPMOHMYECKHE U 3aTyXaloOIIHe JJIeKTpHYe-
CKHe KoJieOaHus. DHEeprusi KoJacoaHuil.

14. BolHyXIeHHBIE 3JEKTpUYecKue KoseOaHusi. BekTopHas auarpamMma HampsKeHHM.
Pe3onanc Toka.

15. Tlepemennbiit Tok. UHIYKTUBHOE U €MKOCTHOE COMPOTHBIICHHE. MOIIIHOCTH B IENHU
MEPEMEHHOT0 TOKa. J[eMCTBYIOIINE 3HAUCHUS TOKA U HAITPSYKEHHUS.

16. Dnextpuueckoe moine B BemiecTBe. [lomspusanus nusnekTpuka. BekTop anekTpude-
CKOTO cMeleHus. JlurnexTpudeckasi IpOHUIIAEMOCTh BEIIeCTBA.

17. MaruutHoe none B BemlectBe. HamarundeHHocTh. HanpskeHHOCTh MAarHUTHOTO TIO-
7. MarauTHasi IpOHUIIAEMOCTh BelecTBa. DeppoMarHeTHKH.

18. Cucrema ypaBHeHui MakcBenia kak 00001eHIEe pa3pO3HEHHBIX SABICHUHN IEKTPU-
YeCTBa U MarHeTusma. MarepuanbHble YpaBHEHUS.

19. CgnoiictBa ypaBHeHnii MakcBemna. [Ipeacka3zanue cyliecTBOBAaHUS SJIEKTPOMArHUT-
HBIX BOJIH.

20. DnexTpoMarHuTHbIE BOJIHBL. BonHOBoe ypaBHeHue. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH.

21. Tlnockast SIEKTPOMArHUTHAsI BOJIHA U €€ OCHOBHBIE XapAaKTEPUCTUKH. DHEPTHS U UM-
MYJIBC DJIEKTPOMArHUTHOM BOJTHEI.

22. EcTecTBEHHBIH M MONSPU30BaHHBIN cBeT. CTeNeHb MONIAPU3AlUU JTUHEHHO MONApHU-
30BaHHOTO CBETA. 3akKOoH Maitoca.

23. Tlonspuzarys Npu OTPAKECHUH U MPEIOMIICHUU CBETa Ha TPAHMIIE pa3fiena TUdJICK-
TpUKOB. YTo0J bprocrepa. J[BoliHOE mydenpesioMIICHHE.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

24. Cnoco0sl nossgpusanuu ectectBeHHoro csera. I[Ipusma Hukoss. Bpamienune miocko-
CTH MOJISIPU3ALIMHU CBETA MPH MPOXOKACHUH Yepe3 ONTHYECKU aKTHBHYIO CPEJy.

25. Illkana snekTpoMarHUTHBIX BOJH. OCOOEHHOCTH onTHYecKoro auanasoHa. Ilokasa-
TEJb PETIOMIICHHS CPEJIBL.

26. Korepentnsie BosiHbl. HTepdepeHius cBeTOBbIX BOJH. Cl10)KeHHEe MHTEHCUBHOCTEH
B CJIy4ae HEKOT€PEHTHBIX M KOT€PEHTHBIX KOJIECOaHHIA.

27. OnTtuueckas pasHOCTh xofa. CBA3b ONTHYECKOW Pa3HOCTH XO0Ja IBYX BOJIH C pa3Ho-
CTBIO (pa3 MeX 1y HUMH. Y CIIOBUSI MAKCHMyMa M MUHUMYMa.

28. Cxema IOnra juis HaOmoneHust uHreppepeHyu. BpemenHas u npocTpaHCTBEHHas
KOT€pPEHTHOCTb.

29. Unrepdepenuus B ToHKUX MieHkax. HaOmronenue konen HeloToHa B OTpakeHHOM U
MPOXOJSIIIIEM CBETE.

30. SBnenue mudpakuuu. Audpakuus Openens u Opaynrodepa. [Ipunuun Itoiirenca-
®penens.

31. udpakuus Openens Ha kpyrioMm orsepcTun. 3o0Hbl Openens. I'paduueckuii meron
CIIO’KEHUS aMIUTATY/I.

32. Tudpakuus Ppaynrodepa Ha y3koi mpsmonuHerHoM menu. udpaxkuuonnas pe-
IIeTKa KaK COBOKYITHOCTh KOHEYHOTO YHCIIA IIeJIei.

Hepeqeﬂb TCOPETUYECCKHUX BOIIPOCOB K 3a4€TYy:

3 cemecTp

1. TemnoBoe u3nydenue tena. 3akoH Credana-bonbinmana. 3akoH cmenienus Buwna.
I'mnoresa I1nanka.

2. ®orospdexr. 3akonsl CToneroBa. Popmyna DUHIITEHHA.

3. ®otonsl. [laBienne cBeta. KopycKyIsspHO-BOJIHOBOM JTyallu3M CBETa.

4. Paccesnue poToHa Ha cBOOOJHOM 3MeKkTpoHe. Dopmyna KommnToHa.

5. BomnoBwie cBoiicTBa yactuil. JlymHa BomHbI Ae bpoinst. DkcniepuMeHTaIbHBIE TTOI-
TBEPKJICHUS TUIIOTE3BI ¢ bponis.

6. [puanun neompenenenHoctn. CooTHoOIIEHWE HeompeaeneHHocTel [elizenOepra.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

OcoOeHHOCTH Tpolecca U3MEPEHHUs B KBAHTOBOI MEXaHUKE.

7. ®uszuveckoe UCTOJIKOBaHWE BOJH J¢ bpoiinsa. BomHoBas (QyHKIHMS W ee CBOWCTBA.
[110THOCTH BEpOSITHOCTH OOHAPYKEHUS YACTULIBI.

8. OcHoBHas 3aJja4ua KBaHTOBOW MeXaHWKU. HectanmoHapHoe U CTallMOHApHOE ypaBHE-
nue [Ipénunrepa.

9. Yacrtuma B 0JHOMEPHON OSCKOHEYHOH MPsIMOYTOJbHON MOTEHIUANbHOU siMe. KBaH-
ToBaHue SHepruu. CoOCTBEHHBIE (DYHKIUN COCTOSHUS YaCTHIIBL.

10. IIpoxokaeHUE YaCTHIIBI Yepe3 MOTCHIUATBHBIN 0aphep. TyHHETbHBINA dPPEKT.

11. KBaHTOBBII rapMOHUYECKUI OCHUILISATOP.

12. TInanerapHas mozenb atoma. [locrymatel bopa. KBanTtoBanue sHeprum BOJOPOIO-
MO1I00HON CHUCTEMBI.

13. Uznydenue BomOpoaononoOHbIX cucteM. CIeKTpaldbHBIE CEpUU aToMa BOJOPOJA.
O6o06mennas popmyna baasmepa.

14. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKoH Mo3:H.

15. VpaBuenue lllpeaunrepa mais aroma Bojopoaa. KBaHTOBaHHME MOMEHTa MMITYJIbCA.
[IpaBuia otOopa.

16. Cnun >nextpoHa. KBaHTOBBIE YKCIIa, OMMUCHIBAIOIIME COCTOSHUE HJIEKTPOHA B aTOME.
KpatHocTs BBIpOKIEHUA dHEPreTHuecKnX ypoBHeW. [Ipunnnm [laymu.

17. TlpuHIMI TOXAECTBEHHOCTH OJMHAKOBBIX yacTHULl. bo3oHbl M ¢epmuonsl. KBanTo-
BbIE pacCIpe/ICIICHNUS.

18. CBoGoaHbIe 351eKTpOHBI B MeTaie. Dueprust depmu. 30HHAs TEOPUS TBEPABIX TeEIl.

19. DneKTpONpPOBOAHOCTH METAIIIOB U TIOTYIPOBOTHUKOB. CBEPXIIPOBOAUMOCTb.

20. SIBnenue paanoakTHBHOCTU. OCHOBHOW 3aKOH paJHMOaKTUBHOrO pacrazaa. I[locrosH-
Has pacrniaga. [lepuon nonypacnana.

21. CoctaB U XapaKTepUCTUKU aTOMHOTO sjpa. KanenbHast Monens. Pasmep u cniuH s
pa.

22. Macca u 3Heprus CBsI3M aTOMHOTO 1pa. 3aBUCUMOCTb YJEIbHON SHEPrus CBSI3U OT
MaccoBoro yucia. O0osouedyHast MoJIesb sSapa.

23. SnepHble peakuuu. DHeprus peakluuu. Peakuuu feneHus 1 CHHTe3a sjep.
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CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeCTBA
KOMIIETCHLIUH
24. PagunoaktuBHble psibl. OCHOBHBIE 3aKOHOMEPHOCTHU O--U3Jy4eHus sep. nuna cBo-
0o11HOTO TIpo0era o.-4acTHII.
25. Tpu Buga B-pacnana. DHepreTuueckuii crnekrp -yactui. Heittpuno.
26. OcoOeHHOCTH y-U3mydeHus saep. [IpoxoxieHne y-KBaHTOB Yepe3 BEIIECTBO.
27. Knaccudukauus sneMeHTapHbIX yacTuil. JlenToHsl. JlenToHHBIN 3apsn.
28. Anponsl. bapronnsiii 3apsn. KBapkoBast Mosienb apoHOB.
YMmers — TIOHMMAaTh COBPEMEHHYIO HayYHYIO KapTH- Ilpumeput IK3aMEeHAUUORHBIX NPAKMUYECKUX 3A0AHUTL:
HY MHpa C TOYKHU 3pEHHsSI KIaCCHIEeCKOl (hu3n-
KM U KBAaHTOBBIX TIPE/ICTABJICHHUIT 1. Teépmoe Teno BpallaeTcs BOKPYT HEHOJABMKHON OCH O 3aKoHy ¢ = 12t — t¥(pag).
BraneTs —  HONHOCTBIO CHOPMUPOBAHHBIM TPE/ICTAB- Haiitu cpeiHIO0 YIIOBYIO CKOPOCTD §¢#} U Cpe/lHee 3HAUYCHUE YIIIOBOTO YCKOPEHHUS
JE€HHEM W TOHMMAHHMEM HAy4YHOW KapTUHBI {} B IpOMEXKYTKE BpeMEHH OT 0 10 OCTAHOBKH.
MHpa, AIEKBATHON COBPEMCHHOMY YDPOBHIO 2. OOHOPOAHBIA CTEepKeHb Maccoil M = 5 KI, pacmoJIOKEHHBI BEPTUKAIBHO, MOXKET
SHAHMI BpalaThCs BOKPYT OCH, POXOALIEH Yepe3 €ro BEpXHUM KOHell. B cpenuny crepkHs
MomajaeT myas Macco m = 10T, JeTdmas TOPU30HTAIBHO CO CKOpPOCTBIO
v = 107 m/c, n 3actpeBaer B HEM. ONpENEIUTh KHHETHYECKYHO DHEPIUI0 CTEPIKHS
cpasy mocie yjuapa.
3. PensatuBucTCKUIl 2NIEKTPOH UMeET KMHETHYECKyto sHepruto T, = 0,34 MaE. Onpene-
JUTh CKOpPOCTb, C KOTOpPOW OH JBHWKeTcsl. CUMTaTh SHEPruI0 IMOKOS 3JIEKTPOHA
m, c- = 0,511 MaE.
4. HekoTopoe KOJMYECTBO HJCATBHOIO Ta3a IMpPH H30XOPHOM OXJAXKIACHUU Ha
AT, = 20 K oTAaer KOJIWYeCTBO TEIUIOTH @, = 48 ki, a npu u3o0apHOM Harpe-
BaHun Ha AT. = 10 K nmonywaer . = 40 xfx. Onpenenure, CKOJIBKO CTENEHEH
cBO0O/IBI UIMEET MOJIEKYJIa 3TOr0 rasa.
5. WneanbHbIN 0THOATOMHBIN a3 COBEpPIIAET LUK, COCTOSIINN U3 IBYX M30XOp M JIBYX
n3zotepM. Hanbosmbias u HauMeHblIas TeMIEpaTypsl HUKIIA COCTaBIsAOT T, = 400 K
u T. = 300 K, a HauOonpmmii 00beM B 1 = 4,5 pa3a npesslaeT HauMeHbmuil. On-
penenure K03(hHUIUEHT TMOJIE3HOTO ASUCTBHSI TAKOTO LIUKJIA.
6. DJeKTpUYecKoe IMoJie CO3JaHO ABYMs OSCKOHEYHBIMH ITapaJlICIbHBIMU TUIACTHHAMH,

HCCYNIUMH PABHOMCPHO pacnpeneneHHHﬁ o mjomanaun 3apsa ¢ NOBCPXHOCTHBIMU
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

10.

IJIOTHOCTAMHU 07 = 2 uKn/m? u o» = -5 uKi/m?. Onpenenuth HANPSXKEHHOCTH OIS
MEX]y IUIaCTHHAMM U BHE IU1acTHH. [locTpouTs rpaduk U3MEHEHUs HalpsHKEeHHOCTH
BJ10JIb JIMHUHU, IEPIICHIUKYISPHON IJIACTUHAM.

JlBa OECKOHEYHO JUIMHHBIX MPSAMBIX IPOBOJA CKpEIIEHbI MOA NpsMbIM yrioM. Ilo
mpoBojaM TekyT Toku |3 = 80A u |, = 60A. Paccrosiue d Mexay mpoBogaMu paBHO
10 cM. ompenenauTh MarHUTHYIO MHAYKUUIO B B Touke, OJJMHAKOBO YAAJIEHHOH OT
000UX MPOBOJHUKOB.

Konebarenbublit kouTyp umeer eMkocTh C = 10 Mx®, uHAYKTUBHOCTH L = 25 MI'H 1
aktuBHOE corpotuBieHre R = 1 Om. Uepes ckosibko KoJeOaHUN aMIUIATYAa TOKa B
9TOM KOHTYpE YMEHbIIUTCA B € pa3?

[Tnockass MOHOXpOMaTHYecKasi CBETOBasi BOJHA IMaJaeT HOPMaJIbHO Ha Auadparmy c
JABYMsl Y3KHMHU IIEISIMU, OTCTOSIIUMU ApYyT oT apyra Ha d = 2,5 mM. Ha skpase, pac-
noJjoxeHHoM 3a quadparmoit Ha | = 100 cM, oOpasyercs cuctemMa HHTEPPEPEHIIMOH-
HBIX nojoc. Ha kakoe paccTosiHME U B KaKyl0 CTOPOHY CMECTSTCS 3TH IOJIOCHI, €CIIU
OJIHY M3 IIeJIel TIePeKPhITh CTEKISTHHON TIACTUHKOHN TommuHoN h = 10 mxM. [Toka3a-
TeNb MpenoMiIeHus ctekiaa n = 1,5,

Ceer ¢ A=58%m mamaer HopMmambHO Ha NU(GPAKIHOHHYIO PEUIETKY C TEPHOIOM
d =2,5mukm, conepxamyro N =10000 mtpuxos. HaiiTu yrioByro mupuny mudpax-
LIMOHHOI'0 MAaKCHMyMa BTOPOTO NOPSIKA.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLlCHUBAHHA:

CornacHo y4eOHOMY IIaHY BUAAMM MPOMEKYTOUYHOM aTTeCTAalMU IO JAUCHUIUIMHE «Du-
3MKa» ABISIOTCS JiBa 9K3aMEHa M 3a4eT. DK3aMeHbl IPOBOJATCS B YCTHOM (popMe IO 3K3aMeHa-
IIMOHHBIM OMJIeTaM, KaXJIbIii U3 KOTOPBIX COACPIKUT J[Ba TEOPETUYECKHX BOIPOCA M OJTHO MpaK-
TUYECKOE 3a/aHue (3a1ady). Teopernyeckue BOMPOCH! MO3BOJISIIOT OLEHUTh YPOBEHb YCBOCHMS
00y4aromuMuUCs 3HAHWHA, a MPAKTHYECKHE 3a/laHusl BBISABISIIOT CTEMEHb CHOPMUPOBAHHOCTH
YMEHUH U BiaJieHuil. 3a4eT MpoBOAUTCS B BUJe coOece0BaHUs 10 TEOPETUYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUGAHUA IK3AMENA.

— Ha OILICHKY «OTJHYHO» (5 0ayoB) — 00y4YarONIMIACs IEMOHCTPUPYET BBHICOKUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMITETEHIMI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITyOOKOE 3HAHUE y4eo-
HOT'O MaTepualia, CBOOOHO BBINOJIHSAET MPAKTHUECKUE 3a/laHUs, CBOOOJHO ONEPUPYET 3HAHMUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX IMOBBIIIEHHOW CII0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oO0y4aroniuiicss 1eMOHCTPUPYET CPEeIHUIl YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHHsI, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS He-
3HAYHUTENIbHBIC OMIMOKU, HETOYHOCTHU, 3aTPYJAHCHUS MPHU BBIMOJHECHUH MPAKTHUYECKUX 3a/IaHUM,
nepeHoce 3HaHWK M YMEHUH Ha HOBBIE, HECTAaHAAPTHBIE CUTYAIHH.

— Ha OLICHKY «yI0BJIETBOPHTEIbHO» (3 Oayuia) — o0yJaroIuics JeMOHCTPUPYET MOPOro-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPUATHI JOMyCKa-
IOTCS OIIUOKH, MPOSIBIISICTCS OTCYTCTBHE OTACIbHBIX 3HAHHI, YMCHUH, HABBIKOB, 00YUYaOIIHICS
UCTIBITBIBACT 3HAYUTEILHBIC 3aTPYAHCHHS MIPH OIMCPUPOBAHUU 3HAHHSIMH U YMCHHUSAMHU TIPU HX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEeY/0BJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics JeMOHCTPUPYET 3HA-
Hus He Oonee 20% TeopeTHyeckoro Marepuana, I0MyCKaeT CyIIECTBEHHbIE OIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHUTeAbHO» (1 Oayn) — oOydaromuiics He MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS M OOBSCHEHHS WHPOpPMAINU, HE MOXKET IOKa3aTh MHTEII-
JIEKTyaJbHbI€ HABBIKM PEUICHUS MPOCTHIX 3a/1ad.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

— Ha OIIEHKY «3a4TeHo» (3-5 6a/uioB) — 0OydaroImuUiics Moka3biBaeT CHOPMUPOBAHHOCTH
KOMTICTCHIINI, HAJTMYUE TBEPABIX 3HAHHWKA MPOTrPAMMHOTO MaTepHalia, TPaMOTHOE U JIOTHUECKOE
U3II0’KEHUE MaTepuaia Ipu OTBETE, AOMYCKAIOTCS He3HAYUTENbHbIE OITUOKHU, YBEPEHHO HCIPaB-
JISiEMBIC TTOCIIE TOTIOTHUTEILHBIX BOIIPOCOB, MPABWIBHBIC JCHCTBHS TIPU JIEMOHCTPAIIUN YMCHHIA
Y HaBBIKOB.

— Ha OIEHKY «He 3auTeHo» (1-2 Oaa) — 00yJaroIuiicss MOKa3bIBACT, YTO PE3YIIBTAT 00Y-
YEeHUsI HE IOCTUTHYT, KOMIETEHIINH HE CPOPMHUPOBAHBI, HE MOXKET MPEABIBUTH 3HAHUS HA YPOB-
HE BOCIIPOU3BEICHUS U O0BSICHEHHS WH(POPMAIIHH, JTaXKe C TIOMOIIHI0 HABOSAIIMX BOIIPOCOB, HE
CIOCOOEH MPOJIEMOHCTPUPOBATH YMEHUS M HABBIKH MPHU PEIICHUH MPOCTEHINNX 3a/1a4.



8 YuedHo-MeTonM4eckoe U HHPOPMALMOHHOE o0ecnevyeHne TUCIUILTUHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. demunuenko, B.M. ®usuka [DnexTponnsiii pecypce]| : yuebnuk / B.M. [emuauenko,
N.B. Jlemumauenko. — 6-e u3a., mepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pesxxum joc-
tyna: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3nenos, C.1. ®uzuka: Mexanuka. Mexanuueckue KoeOaHusi ¥ BOJTHBL. MOJEKYIISp-
Has ¢usuka. TepmoauHamuka [DnexkTpoHHbId pecype] : Yuednoe nocoodue / C.U. Ky3nemnos. - 4-
e u3a., uchp. u jaoim. - M.: By3osckuii yueonuk: HUL UHD®PA-M, 2014. - 248 c. — Pexxum joc-
tyna: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Ky3nenos, C.1. ®u3uka: OCHOBBI 3JIEKTPOJIMHAMUKHN. DJICKTPOMArHUTHBIC KOJICOAHHUS
U BOJIHBI [DnekTpoHHbIH pecype] : Yuednoe nmocooue / C.U. Ky3nernos. - 4-¢ u3f., UCHp. U JOII. -
M.: Byzosckuit yueObnuk: HUI[ HMHDPA-M, 2015. - 231 c¢. — Pexum jgocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kysunenos, C.U. ®usuka. Bonnosas ontuka. KBanToBas npupoaa uznydeHus. DIeMeH-
ThI aTOMHOW W sijepHoi pusuku [Dnexrponusiit pecype] : Yueb. nmoc. / C.M. Ky3ueros, A.M.
Jlupep - 3-e uza., nepepad. u gom. - M.: By3os. yue6.: HUL] UHOPA-M, 2015 - 212 c. — Pexxum
nocryna: http://znanium.com/bookread?2.php?book=438135 — ISBN 978-5-16-100426-5

0) lono/IHUTeILHAS JIUTEPaTypa:

1. BoraueBa U. 0. Meronuka pemienus 3anad no (¢usuke. Mexanuka [ DJIeKTPOHHBIA pe-
cypc] : yueOHoe nocobue / U. 0. borauesa, O. H. BoctpoknytoBa ; MI'TY. - Marauroropck :
MI'TY, 2017. — 59 c. - Pexxum mocryna: https://magtu.informsystema.ru/uploader/fileUpload?
name=3457.pdf&show=dcatalogues/1/1514284/3457 .pdf&view=true. - MakpooOBEKT.

B) MeToanueckue yKa3aHus:

1. Mexanuka. MonekynsapHas ¢usuka U TepmoauHamuka [Tekcr] : maGopaTopHbBIHA
npaktukyMm 1o ¢usuke / E.H. Actanos [u ap.]; nox pen. FO.I1. Kouknna. — MaruuToropek: Msn-
BO MarnuToropck. roc. Text. yu-ta um. I'.J1. Hocosa, 2011. — 103 c.

2. Dnextpocratuka. [locrostHub Tok [Teker] : JlabopaTopHbIil npakTHKyM 1O (u3uKe /
M.B. Beuepkun [u np.]. — Marautoropck: M3a-Bo Marautoropck. roc. Texd. yH-ta um. [.1.
Hocoga, 2011. - 60 c.

3. OnextpomarHerusMm. Onrtuka [Tekcr] : mabopaTopHbI MPaKTUKYM MO AWCLUIUIMHE
«Dusnka» sl CTYACHTOB Bcex crnenuansHocTed / M.b. Apkymnuc [u ap.]. — MarHuroropck:
'OV BIIO «MI'TVY», 2009. — 102 c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcebl:

1. HaumonanbHas MHpOpPMAIMOHHO-aHAIUTHYECKAs cucTeMa — Poccuiickuii MHIEKC Ha-
yunoro uutupoBanus (PUHLI). — URL: https://elibrary.ru/project _risc.asp

2. Tlouckomas cucrema Axamemuss Google (Google Scholar). - URL:
https://scholar.google.ru/.

3. Madopmarmonnas cucrema — EnnHoe OkHO A0CTyna K HH)OPMAIMOHHBIM pecypcam. —
URL: http://window.edu.ru/.

1. Poccwuiickas ['ocynapcrBennas oubmmoreka URL: http://www.rsl.ru/.

2. TocynmapcTBeHHass myOnuYHas Hay4dHO-TexHHueckass Oubnmoreka Poccunm URL:
http://www.gpntb.ru/.

3. Hayunas Oubmuoreka Cankr-IlerepOyprckoro I'ocynapcTBeHHOTO YHHBEpCHUTETa
URL: http://www.lib.pu.ru/.

4.
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Haumenosanue 10 No norosopa CpoK IeiCTBHS JIUIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo

FAR Manager CB0OOOTHO pacpoCTpaHsIEMOe 06eccpouHO

7Zip CBOOOJTHO pacmpocTpaHsemMoe | 6ecCpoOvIHO

9 MarepHajbHO-TEXHHYECKOE o0ecrevyeHne TUCHHIIHHBI (MOTYJI)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obOecrcucHue JUCHHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUe ayJUTOPUH

OcHallleHue ayIuTOpun

JlexnmoHnHas ayuTopus

MynbTHMeaUIiHBIE CpEICTBAa XpPaHEHMS, Iepefadyd |
npeCcTaBIeHUs HHPOPMALIUU

JlaGopartopust «MexaHuku,
MOJICKYJISPHOM bu3uKu u
TEPMOJIUHAMUKH

1. banucrTuyeckue MasiTHUKH.

2. Mastauk O6epoOexka.

3. ®u3nvecKuil MasTHUK.

4. Jlocka I'anpTOHA.

5. JlaGopatopHas ycTaHOBKa Ui  MCCJIEIOBAaHUsA
pacrupesiesieHuss TEPMO3JIEKTPOHOB IO  MOJYJIIO0  HX
CKOpOCTH.

6. JlaGoparopHasi  ycTaHOBKa Ui  ONpEIETCHUs
nokasaresei aauadarsl y MmerosoM Kiiemana u Jlezopma.
7. JlabGoparopHas ycTaHOBKa JJis TPOBEPKH 3aKOHA
BO3paCTaHMs SHTPOINUU B Ipouecce auddysun razos Ha
MO/JIEJIH NEPEMEILINBAHNS IapOB.

8. JlaGopaTopHas yCTaHOBKa JJsi MHPOBEPKH 3aKOHOB
BO3pacTaHUs SHTPONUH B MPoOIIEcce TEMI000MEHa.

9. YcraHnoBka nabopaTtopHas AJisi U3y4eHHUs] 3aBUCUMOCTH
CKOPOCTH 3BYyKa OT Temneparypsl "Md-C3-M"

10. VYcranoBka nabopaTopHas Ui HMCCIEIOBaHUSA
Tero0eMKocTH TBeporo tena "M®-TET-M".

11.  VYcranoBka naboparopHas JAJs  ONpeAeTeHUs
YHHMBEpCcaIbHOU ra3oBoii noctossHHOM "M®-OI'TI-M".

12. Crena nabopaTOpHBIH ra30BbIe MPOLECCHI.

13. MepuTenbHbII HHCTPYMEHT.

JlaGopatopuss «DneKTpuuecTBa U
ONITUKH»

1. JlaGopatopHass ycTaHOBKa Ui  MCCJIEIOBAaHUs
AIIEKTPOCTATUYECKOTO TMOJSI C MOMOUIbIO OJIMHAPHOIO
30H7A.

2. YcTaHOBKa JUIs NIYHTHPOBAHUSI MHJUTHAMIIEpMETpa.

3. VYcraHoBka jalopaTopHas i ONpEAETICHUS
UHAYKTUBHOCTH coJieHoU 1a u MarHUTHOMN
IIPOHULIAEMOCTH.

4. VYcraHoBka nabopaTtopHas [UIsl U3y4eHHs] pe30HaHca
HaIpsKEHUN U ONpeIeleHUs] UHAYKTUBHOCTH

5. JlaGoparopHas ycCTaHOBKa JJIi W3y4YEHUS JJIMHBI
CBETOBOWM BOJHBI W XapaKTEePUCTUK AUPPAKIIMOHHOM
pEIIEeTKH.

6. JlaGopaTopHasi yCTaHOBKa Il ONpeAeTIeHUs pajanyca
KPUBU3HBI JIMH3bl U JJIMHBI CBETOBOM BOJIHBI C ITOMOILBIO
koJiery HerotoHa.

7. JlaGopatopHasi  ycTaHOBKa Ui  OMpEIeTCHUs
KOHIEHTPAallUd  PacTBOPOB caxapa M  IMOCTOSHHOM
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Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpuun

BpaICHUSI.
8. MepuTtenbHbI HHCTPYMEHT.

JlaGopaTopust «AToma, TBEpPIOTO
TeJa, SIpa»

1. JlaboparopHas yCTaHOBKAa /Jisi W3YYCHUS BHEIIHETO
doTtodrddekra.

2. YcraHoBKa JUIsi U3y4EHHUS CIIEKTpa aToMa BOJOpojAa U
omnpeneneHus mocTossHHou Puibepra.

3. VYcranoBka jabopaTopHas A OINPEICICHUS
MOTEHITMAIa BO30YKICHUS Tra3a.

4. YcraHoBKa JJis ONpeeneHus JUIMHBI Tpo0era 4acTuil B
BO3JIyX€E.

5. MepuTenbHblii HHCTPYMEHT.

Aynutopun JUisi CaMOCTOSITEIbHOM
paboThl: KOMIBIOTEPHBIE KJIACCHI;
YUTAILHBIE 3216l OUOJINOTEKH

[Tepconanpubie KoMmbroTepbl ¢ makerom MS Office, ¢
BBIXOZIOM B WHTEPHET W C JOCTYIOM B 3JIEKTPOHHYIO
UH()OPMAIMOHHO-00Pa30BaTEIbHYIO CPEy YHHBEPCHTETA

30




