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1 [esiu 0OCBOEHUSA TUCITUTLIHHBI

Lenpto ocBOCHUST TUCHMILIMHBI «DU3MKa» SBISETCS OBJIAJcHHE O0a30BBIMH 3HAHUSMHU
OCHOBHBIX (PM3MYECKHX 3aKOHOB M METOAOB KJIACCHYECKOH M COBPEMEHHOW (U3MKH s
TEOPETUYECKOTO U HKCHEPUMEHTAIBHOTO MCCICIOBAHUS M PEIICHHS 331a4, BOSHUKAIOIIUX IMPH
JanbHEHIeM 00y4eHNH U B TTOCTeIytoneil mpohecCuOHAIBHON e TeTbHOCTH.

OTH 1enu JOCTUTAIOTCS B XO/1€ BBIIIOIHEHUS CIISAYIONIHNX 3a/1au:

—O03HaKOMJICHHE CTY/ICHTOB C OCHOBHBIMH 3aKOHaMH (PU3HMKH, C COBPEMEHHON (U3MUECKOM
KapTUHOW MHpa, C OCHOBHBIMH KOHLEHIMSIMH, MOJEISMH W TEOPHUSMH, OIMCHIBAIOLIIMMHU
HOBe/IeHHE 00BEKTOB B MUKPOMHPE, MaKPOMUPE 1 METaMHPE;

—HM3y4YCHHE TEOPETUUECKUX METO/IOB aHAIHM3a (PU3MUECKUX SBJICHUN, PACUETHBIX MPOLIEAYP
U aJITOPUTMOB, HanOoJiee HIMPOKO NPUMEHIEMbIX B (PH3UKE;

—MpHOOpETEeHNE HABBIKOB IKCIIEPUMEHTAIBHOTO HCCIEIOBAaHMUS (PU3NYECKUX MPOLECCOB,
3HAKOMCTBO C COBPEMEHHBIMH H3MEPHTENBbHBIMH NPHOOpPaMU U HAayYHO-HCCIEIOBATEIbCKOM
armnapaTrypou;

—OCBOCHHE METOJIOB TOIyYeHHsI K 00paOOTKH SMIIMPUIECKOH HHPOpMAIIHY;

—(opMupoBaHue y CTYACHTOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS, KYJIBTYPHI
MBIIIICHUS, Pa3BUTUE CIIOCOOHOCTH K OOOOIIEHMIO, TIOCTAHOBKE 3aJadd W BBIOOPY IyTeH ee
pereHws.

2 MecTo THCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIi MPorpaMMbl
MOATOTOBKH CHELHATNCTA

Hucnunnuna «®usuka» BXoauT B 0a3oBy0 dacTh Onoka 1 oOpasoBaTenbHOU
POTPaMMBI.

I[J'ISI HN3YUCHUA JUCHUITIINHBI H€O6XOZII/IMI>I 3HaHUA, YMCHUA n BJIaaACHUA,
c(OpMHUPOBAaHHBIC B pe3yJibTaTe U3ydeHHs AUCIUIUIUH "dusnka", «MaremaTrkay u «XUMHUS» B
o0BeMe cpeiHeid 001e00pa3oBaTEILHON MITKOJHI.

3HaHUs, YMCHUS U BJIJICHUS, ITOJIYUYCHHBIC NPH M3YYCHUU JaHHOW JUCHUILTUHBI, OyIyT
H€06XOI[I/IMI)I BITIOCJICACTBHUU NP U3YUCHUH Psia JUCIIUITIINH . «MeTpOJ’IOFI/ISI, CTaHJapTU3anusga 1
cepTuduKanms» u npu Hanmcanuu BKP.

3 Komnerenuuu o0y4aroierocsi, gopmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHHUILIMHBI U IVIAHUPYeMble pe3yabTaThl 00y4eHust

B pesynbrare ocBoeHus qUCHUIUIUHBI (Moayinst) «Dusuka» obOyuaroniuiics 1oymkeH obna-
JIaTh CIEIYIOUMMH KOMIIETEHIUSIMHU:

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUs

KOMIICTCHIIN U

OIIK-2 cnioco0HOCTHIO MCO0JIL30BATh 3HAHNS O COBPeMEHHOM (pu3nvecKoii KapTuHe MUpPa
1 3BOJIIOINH BceleHHOM, NPOCTPaHCTBEHHO-BPEMEHHBIX 3AKOHOMEPHOCTSX, CTPOCHUH Be-
1eCTBA I IOHUMAaHHUS OKPY:KAI01Iero MUpPa v siBJeHU NPHUPOIbI

3Harb — - OCHOBHBIE 3aKOHBI (PM3UKU B 00JaCTH MEXAHUKH, CTATUCTUYECKOU (hr3u-
KM U TEPMOAMHAMUKH, JIEKTPUYECTBA U MarHeTH3Ma, BOJHOBOM M KBaHTOBOM
OIITUKHU, aTOMHOHU U sepHON (PU3UKHU M (U3UKU TBEPJOTO TeNa, IPAHUIIBI IPH-
MEHUMOCTH 3THX 3aKOHOB U (PU3MUECKYIO CYIIHOCTH SIBJICHHH U IPOLECCOB,
ITPOUCXOJSIIIMX B IPUPOJE.

YMmers MPUMEHSTH (PU3NUECKHE 3aKOHBI U PU3NKO-MaTeMaTUYECKUH anmapaT JJis pe-
IIEHUs1 HE TOJIbKO TUIIOBBIX, HO M 00JIee CII0KHBIX HECTAaHAAapPTHBIX 337134 B
pamKax QU3MKU U CMEXHBIX JUCIUILTUH




CTpyKTypHBI

DJICMCHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIICTCHITUH
Brazers — INPaKTUYECKUMU HaBbIKAMM HCIOJIb30BAHUS 3JIEMEHTOB (PU3UYECKOTO

IKCIEPUMEHTA U peleHus (U3MYECKHX 3a/1a4 Ha APYTHX JUCIUTLINHAX;

— HaBBIKAMH M METOJUKAMH 0000IICHUS Pe3yabTaTOB PEIICHUS 3a/1a4,
IKCIIEPUMEHTAIILHOU JIEATEILHOCTH;

— METOJIaMH KCIIEPUMEHTAILHOTO UCCIIeIOBaHNs B (PU3UKe (TTITAHUPOBaHUE,
MTOCTAaHOBKA U 00pabOTKa AKCIIEPUMEHTA);

— - BO3MOKHOCTBIO MCKJIUCHUIIIIMHAPHOT'O IPUMCHCHUA 3aKOHOB (1)I/ISI/IKI/I.

OIIK-3 cnoco0HOCTHIO MPHOOPETATH HOBbIE MaTeMATHYECKHE H €CTeCTBEHHOHAYYHbIE
3HAHUS, HCII0JIB3Ysl COBPeMeHHbIe 00pa3oBaTe/ibHble U HH()POPMaIMOHHbIE TEXHOJIOTHH

3HaTh

— METOJIbI aHAJIN3a U MOJICITMPOBAHUS CIIOKHBIX (PU3HMYECKUX MPOIIECCOB;

— METOJIbI U MOJAXO0AbI K TEOPETHUYECKOMY U SKCIEPUMEHTAIIBHOMY HCCIIEI0BA-
HUIO, IPUMEHsIEMbIC B (PU3UKE M paCIIPOCTPAHSIONINECS HA APyTrUe 00J1acTu
3HAHUU.

YmeTh

— HUCIIOJIB30BAaTh CJIOKHBIC (1)I/I3I/I‘ICCKI/IC MOJCIN IJIAA OIIMCaHUA PCAJIbHBIX
mponeccos, BI)I6I/IpaTI) MCTOJBI UCCJIICAOBAHNA, C IOMOIIBIO HpH60p0B
HU3MCPATH (bHSH‘leCKI/IC BCJIIMYHWHBI, ITPOU3BOAUTDH o6pa60TKy
OKCIICPUMCHTAJIbHBIX JAaHHBIX, IPOBOJUTH aHAJIN3 IMOJTYYCHHBIX PC3YJILTATOB.

Brnaners

-HaBBIKaMH PabOTHI C MHUPOKUM KPYroM (GU3UIECKUX MpruOOPOB U 000PYyA0Ba-
HUS,

— METO/IaMU TPOBeIeHHsI (PU3MUECKIX U3MEPEHUI, pacueTa BeIMYNH, aHAIH3a
MOJTYYEHHBIX JIaHHBIX M HABBIKAMU TUIAHWPOBAHMUS HCCIIEA0BATEIBCKOTO TPO-
ecca.




4 CTpyKTYypa M coJiepKaHue IUCHUNINHBI

OO01mmas TpyI0eMKOCTh TUCHIUTUIHHBI cocTaBiseT 113aderHbix equnani 396 akaa. 9acoB, B TOM YHCIIE:

— KOHTaKkTHas pabora — 28,2/41 akaj. 4acos:

— ayauTopHas — 22 aKaj. 4acoB;
— BHeayauTOpHas — 6,2 akaj. 4acoB

— camMocTosTenbHas padora — 346,5 akay. gacos;
— MOJTOTOBKA K ’K3aMeny — 17,4 akan. yaca;

— IIOJITOTOBKA K 3aueTy — 3,9 akaj. yaca

1
AynuropHas s g =§
KOHTaKTHas paboTa =9 T OE
T o
B aKaJ. yacax . dopMa TEeKyLIEro KOHTPOJIA E: £ =g
Pazgen/ rema 2, ( ) = Buj camocTosiTenbHOM p Y p £ 3=
> S yCIIEBaEMOCTH H S5 8
JUCLUTUTMHBI & . : = = paloThI . SEES)
= §E|EE 3 MPOMEKYTOYHOHN aTTECTAIINHN 58 E
= |2E|EE| §2 =3
2 @32 &¢ XS
= |§8| 28| 229 S
= = O V) ~
1. Mexanuka. MonekynspHas gusuka u tep-
MOJIMHAMHKA
1.1. Kunematuka u quHamuka mocrymarenb-| 1 2 0 1 1|40 - [ToaroroBka k mabopaTtopHbIM U |- TaboparopHbie padoTel Ne 1, | OITK-2 —
HOTO U BPAIIAaTEIbHOTO IBM)KEHUS MPAKTUYECKUM 3aHATHUM; 14; 3yB
1.2. 3akoHBI COXpaHEHUsI B MEXaHUKE 1 2 (21| 05 |40 - [IpopaboTka nekiuii, - KoHTpoJbHas pabora Ne 1. | OIIK-3 —
- CaMocCTOSTETLHOE U3yUCHHE 3yB
1.3. MonekynspHast ¢u3uka U TepmMoauHa-| 1 2 |21} 05 |40,1 yV4eGHOM M HAYIHOH TUTEPATYPHL;
Mika - Pabora ¢ anexkTpoHHBIMU yueo-
HUKaMH,
- Pemenne nunuBuayanbHON
KOHTpPOJIbHOU paboThl Ne 1.
Wroro no pazneny 1 6 |42 2 |120,1
Hroro no kypey 1 6 |42 | 2 |120,1 JK3aMeH
2. DIIEKTPOMarHeTU3M 2




AynuropHas g = oS
KOHTaKTHas pabora | & § = =
Passien/ Tema 3 (B akan. yacax) E ; BiJT cAMOCTONTE O ®dopMa TeKyIIero KOHTPOJIs g % =
> o s YCII€BAEMOCTHU U > s 8
T CLIUTUTMHBI ~ . : £ = paboThI . )
= 5§ S| EZE S 2 IIPOMEKYTOYHOU aTTeCTalluu 5 = ;
= |SE[E5| B2 =" &
ElgZ/ 22 £ 5 -
SOLE 2 S0 =
2.1. Dnektpuyeckoe mojie B BaKyyMe U B Be-| 2 0,5 0 0 |20 - [loaroroBka k nabopaTtopHbIM U |- 1aboparopHas padota Ne 24; | OIIK-2 —
IIECTBE MPAKTUYECKUM 3aHATHSIM; - KOHTpoJIbHas paboTa Ne 2. 3yB
2.2. TIoCTOSIHHBIH 3JIEKTPUICCKHIA TOK 2 05 |22 0 |10 - [IpopaboTka nekiuii, OIIK-3 —
- CaMOCTOSITENIbHOE U3YUYEHHE 3yB
2.3. MaruurtHoe mose B BaKyyM¢ M B BCIIC- 2 0,5 0 0 17,7 yqeGHof/'I u Haqu()f/'[ JUTEPaTypHI;
CTBC. 9HeKTp0MaFHI/ITHaH MHAYKIOHUS - PaGora ¢ JJICKTPOHHBIMU yqe6-
2.4. BonnoBas ontuka. Marepdepenmus u| 2 | 0,5 0 0 |10 HUKAMH,
IU(paKUs CBETOBBIX BOJIH - Pemenne nHIuBUyaIbHON
KOHTPOJIbHON paboTh! Ne2.
Wtoro no pazneny 2 2 |22 0 |57,7 3auer
3. KBantoBas ¢u3uka. ATOMHas U saepHas
¢buznka
3.1. KBanToBas onrtuka. DJIE€MEHTbl KBaHTO-| 2 1 2 1 80 - [ToaroToBka k 1a6opaTopHbIM H| - 1abopaTtopHas padota Ne 36;| OIIK-2 —
BOI MEXaHUKH MPAKTUYECKUM 3aHATHSM; - KOHTpoJbHast pabota Ne 3. 3yB
3.2. ®u3uka aTOMa U aTOMHOTO SApa 2 1 0 1 88,7 |- [IpopaboTka JeKiwuii; OIIK-3 —
- CaMOCTOSITENIBHOE N3yUYEHUE 3yB
y4eOHOI 1 Hay4HOM JUTEpaTyphl;
- Pabota ¢ anekTpoHHBIMU y4eO-
HUKaMH,
- Pemenvie nHAMBUAYyaIbHON
KOHTPOJIbHOU paboThl Ne 3.
Wroro no pazneny 2 2 2 2 168,7 DK3aMeH
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5 O0pa3oBaTesibHbIC H HHPOPMAIIMOHHBIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHJIOB y4eOHOH paboThl Hanbosee 3¢ (HEKTUBHBIE pe3yabTa-
ThI OCBOCHUS AUCUUIUIMHBI «DU3HKa» Aal0T TpaAULMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUU, UH-
TEePAKTUBHBIE TEXHOJIOTUH, HHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIE 00pa30BaTeiIbHbIE TEXHOJIO-
TUH.

1. TpanuunonHsle 00pa3oBaTeNbHbIE TEXHOJOTUU OPUEHTHUPYIOTCS HA OpraHu3alu odpa-
30BaTEIBHOrO MPOLECCA, IPEANOJATAIONIYIO PSAMYIO TPAHCIIALMIO 3HAHUNM OT IIPENoAaBaTelis K
CTYJEHTY (MPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WILIIOCTPATUBHBIX METOJIOB 00yde-
HUS). YueOHas AEATeNbHOCTh CTYACHTAa HOCHT B TaKMX YCIOBHAX, KaK MPaBHIIO, PETIPOIYKTHUB-
HBIN XapakTtep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

HNudopmaninonHasi JeKUUs— MOCIeI0BaTEIbHOE M3JI0KEHHE MaTepuaia B JUCHUIIIMHAP-
HOM JIOTHKE, OCYIIECTBIIIEMOE PEUMYIIECTBEHHO BepOATbHBIMU CPEACTBAMU (MOHOJIOT TPEMo-
JlaBaTers).

Cemunap — Oecena mpenojaBaresst U CTyJEHTOB, OOCYX/IEHHE 3apaHee MMOATOTOBICHHBIX
COOOIIEHUH IO KaKJOMY BOIIPOCY TIaHA 3aHATHUS C €IUHBIM JIJIS BCEX MEpPEeYyHEM pEeKOMEHye-
MO 00513aTEIbHON U IOTIOTHUTEIbHON JIUTEPATYPHI.

[IpakTUueckoe 3aHATHE, MOCBSLIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aJITOPUTMY.

JlaboparopHas pabota — opranuzanus y4eOHON pabOThI ¢ peaTbHBIMU MaTEpUAIbHBIMU U
MH(OPMAaLMOHHBIMU OOBEKTaMH, SKCIIEPUMEHTAJIbHAsl paboTa C aHAJIOrOBBIMH MOJEISIMHU pe-
ANbHBIX 0OBEKTOB.

3. VHTepakTUBHbIE TEXHOJOTMH — OpraHM3alus 00pa30BaTEILHOIO IMpoliecca, KOTopas
MpEANoJaraeT akTUBHOE M HEJIMHEWHOE B3aMMOJIEWCTBHE BCEX YYACTHHKOB, JOCTHUXKEHUE Ha
ATOH OCHOBE JMYHOCTHO 3HAYMMOIO JUIsl HUX 00pa3oBaTenbHOro pesynbrara. Hapsay co cre-
UMaJTU3UPOBAHHBIMU TEXHOJOTUSIMU TaKOI'O POJa MPUHLMUII UHTEPAKTUBHOCTH MPOCIIEKUBACTCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA. HTEepaKTHBHOCTH MOApa3yMeBa-
eT CyOBeKT-CyObEeKTHBIE OTHOIICHHUS B XO0J€ 00pa3oBaTENbHOIO IMpollecca M, Kak CIEACTBHE,
(dbopMupoBaHUE caMopa3BUBaroIIelcs HH(HOPMALIMOHHO-PECYPCHOM Cpeabl.

@opMbl yueOHBIX 3aHATUH C MCIOJIB30BAaHHEM CIEIUAIN3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHI:

Jlexuust «0OpaTHOM CBSI3U» — JEKIUSA—TIPOBOKAIMs (M3JI0KEHUE MaTepuaia ¢ 3apaHee 3a-
MJIAHUPOBAHHBIMH OIITMOKAMU ), JIEKITUsI-Oece1a, JTEKIU-TUCKYCCHSL.

CemuHap-1ucKyccusi — KOJJIEKTUBHOE 00CYX/IeHHE KaKOro-Inbo CIOpHOro BOmpoca, mpo-
0J1eMbl, BBISIBJICHHE MHEHUH B IpyIie (MeXIpyIIoBON AUAIOT, AUCKYCCUS KaK CIIOp-AUaJIor).

4. VlHpopMarmoOHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUU — OpPraHU3aIUs]
00pa30BaTeNbHOTO MpPOIECCa, OCHOBAHHAS Ha MPUMEHEHHMM CIEHUATM3UPOBAHHBIX MPOrpaMM-
HBIX CpeJl U TEXHUYECKHUX CPE/ICTB paboThl C HH(pOopMaluen.

@opMbl y4eOHBIX 3aHATUH C MCIOJIb30BAaHHUEM HH(POPMAMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTH:

Jlexuus-Bu3zyanusanus — HU3JI0)KEHHUE COJEpPKAHUS CONMPOBOXKIACTCS Ipe3eHTaluei (mae-
MOHCTpale yueOHbIX MaTepranoB, MPEACTAaBICHHBIX B Pa3JINYHbIX 3HAKOBBIX CUCTEMax, B T.4.
WUTIOCTPATUBHBIX, IPaUUeCcKuX, ayino- U BUJIEOMATEPHAIIOB).

[TpakTuyeckoe 3aHATHE B (JOpMe NMPE3EHTAIMU — MPECTABICHNUE PE3yJIbTaTOB MPOEKTHOM
WIM HCCIIEIOBATEIbCKON NEATENIbHOCTH C MCIOIb30BAaHUEM CIIEHHUAIN3UPOBAHHBIX MPOrpaMM-
HBIX CpPENl.



6 YueOHO-MeTOAMYeCKOe o0ecledeHre CaMOCTOATeIbHOI padoThl 00yUYaroIUXCs

IIpumepHbIe HHAUBHUAYATbHbIE KOHTPOJIbHBIE PA00ThI
1 xype
KonTpoubnas padora Ne 1 «Mexanuka. MoJiekyaspHasi PU3HKa U TEPMOAUHAMHUKA»

1. Pajmyc-BeKTOp YaCTHIEI H3MEHSETCS 110 3aKoHy I = 7i + 4tj + 3t°k (m). Haiitn BekTOp
CKOPOCTH V; BEKTOP YCKOPEHHs @; MOJYJIb BEKTOpa CKOPOCTH V B MOMEHT BpeMeHu t = 3c.
Ortser: V=18,4 m/c.

2. JIa Tena, maccol koTopbix My = 0,125 kr u my= 0,15 xr, cBs3a-
Hbl HUTBIO, TIepeOpoIeHHON uepe3 Os0K. biaok maccoir m = 0,1 kr yk-
perui€H Ha Kparo TOPU30HTAIBHOIO CTOJA, MO MOBEPXHOCTU KOTOPOIO
CKOJIB3UT Teno maccoit Mp. Koadduuument tpenus tera M; o moBepx-
HOCTh cTojia U = 0,2. C KakuM YCKOpEHUEM ABUXKYTCS Tesa?
OtBer: a=3,8 M/c?,

3. JIBa MIacTUIMHOBBIX LIAPUKA, ABUTABIIUXCSI CO CKOPOCTAMH L1 = 3 M/C U L2 = 5 M/C Ha-
BCTpeUy JIpYr JIpYry, UCHBITHIBAIOT a0COJIIOTHO HEYHpyruil yaap. Uemy paBHa CKOpPOCTb LIapH-
KOB II0CJI€ yJiapa, €ClIi KMHETUYEecKasi SHeprus MepBoro mapuka J1o yaapa osuia B N = 1,6 paza
0oJbIIe, YeM KMHETUYECKasi SHEPT sl BTOPOro?

OtBet: U= 1,53 m/c.

4. MatepuasbHas TOYKa COBEPIIACT TApPMOHUYECKUE KOJicOaHus 1Mo 3aKoHy X = 3-COS(mt/2
+ 1/8) cm. Onpenenuthb nepuoa kojieOanuii T, MAaKCUMaIbHYI CKOPOCTh TOUYKH Umax M MaKCH-
MaJIbHOE YCKOPEHUE TOUKH Amax-
OtBer: T=4 ¢, Umax= 4,71 cM/C, Qmax= 7,4 em/c?.

5. 10 r KHCIOPOIa, HAXOJSAIIETOCs TIPH HOPMaTBHBIX ycroBmsix (t = 0°C, p = 10° [Ta) cxu-
Maercs 10 o0bemMa Vo= 1,4~10_3 M. Haiitu JaBJIEHUE KUCIIOPO/Ia MOCIIE CKATHUSL, €CIIU MPO-
[eCC MPOUCXOAUT u30Tepmuuecku. Kakosa npu 3Tom pabora cxarus?

OtBer: p2 = 5-10° ITa, A =—1,15 xJIx.

6. Maccy m = 6,6 T BojiopoJia paciiupuiIn u3odapuyecku ot oobéma Vi 10 o0béMma V; =
2V1. Haiitu usmenenue AS SHTPOIHY NIPU paCHIMPEHUH.
OtBet: AS = 66,3 JIx/K.

2 Kypc
KonTposbHas padora Ne 2 «JiiekTpudecTBO M MaruHeTu3m. BosiHoBasi onTuka»

1. 3apsiapt q1:2-10'6KJ1 u q2:5-10'6KJ1 PaCIOJIOKEHBI Ha PacCTOsI- q
Huu |=40 cm apyr ot apyra B Toukax A u B (cMm. puc.). Broab npsimoit
CD, npoxopsiei napamwiensHo auHuE AB Ha paccrosaun d=30cM oT Heg,
riepeMeIaeTcst 3apsiyy q=1-10'8Kn.Onpe)1enI/ITB paboTy DIEKTPUYECKUX CHIT g

npu nepemenieHny 3apsiaa ( u3 touku C B Touky D, eciim otpesku ACu B D
BD neprienaukymnspas! iuaun CD. Orser: A= —36-10"I[k.

2. JIBa ucTo4HMKA ¢ 3.4.Cc. €1=0,5 B 1 €=3,9 B u onMHaKOBBIMU BHYTPEHHUMHU COIIPOTHB-
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JICHUSAMU 110 2,0 OM COCAUHCHBI napajmenLHo 1 IMOAKJIIFOYCHBI KO BHeHlHeﬁ J1(S20070 COHpOTI/IBﬂe-
HuemMm 9,0 Owm. Omnpenenutb TOKM B JJ€MEHTaX M BO  BHEIIHEW  LIEMH.
Otset: 1;=0,91 A; 1,=0,39 A; 1=0,52 A.

3. Ilo O6eckoHEYHO UTMHHOMY TPSIMOMY MTPOBOJLY, H30THYTOMY TaK, KaK
9TO TOKa3aHo Ha pucyHke, TedeT Tok 1=100A. OnpenenuTh MarHUTHYIO WH-
nykuuto B B Touke O, ecnu I = 10 cm.

Otser: B =357 mxTa.

4. Karymka mmHoi (=20 cm u auamerpom D=3 cm umeer N=400 Butkos. Ilo kaTymike
uaer Tok cuioi |1=2 A. Haiitu: 1) MHAYKTUBHOCTb KaTYIIKHW; 2) MarHUTHBIA MOTOK, IPOHU3BI-
BaIOLIUH TUIOMIA/Ib €€ MONEPEYHOro CeYCHHUSI.

Otser: L =7,1-10™I'w; @ = 1,42-10° B6.

5. JIBa KOrepeHTHBIX UCTOYHHMKA S1 U Sy ¢ JUTMHHOM BOJIHBI A = 0,5 MKM HaxoJsTCs Ha pac-
crosiauu d = 2 MM Apyr ot apyra. [lapanienbHo JTUHUN, COSTUHAIONICH HCTOYHUKH, PACIIOIOKEH
9KpaH Ha pacctosHuu L = 2 M oT Hux. Uto Oyaet Habmoaatbes B T. A dKpaHa, OTCTOSIICH Ha
pacctosiHuu X = 1 MM OT ieHTpa cuMMeTpuu O: CBET WM TEMHOTA?

OtBerT: B T. A Ha 3KpaHe OyJeT CBeT.

6. AHaim3aTop B 2 pasa ocnaliseT MHTCHCUBHOCTD IaJarolIero Ha HETro CBETa, MPOIIe/-
IIETO TIepesl ITUM uepe3 mosipu3arop. KakoB yron ¢ Mexay TIaBHBIMH IIOCKOCTSMH TIOJISPH-
3atopa U aHaJIM3aTOoPA. [Morepsmu cBera B aHaJIM3aTope npeHeopeys.
Otser: (p=45°.

KonTposbnas padora Ne 3 «KBanToBasi, aToMHas M siiepHast puznka»

1. HaiiTu, Kakoe KOJIM4eCTBO PHEPTUU B 1 C M3iIydaeT abCoIIOTHO YEPHOE TENIO C TOBEPX-
HOCTH IIIOMA/BI0 | CM?, €CITH M3BECTHO, YTO MAKCHMATBHAS CIEKTpaJIbHAs IUIOTHOCTB €r0 YHEP-
FeTUYECKON CBETUMOCTH MPUXOJUTCS HA JUIMHY BOJIHBI 484 HM. OtBet: AE =73 x]/Ix.

3. CBeToBOI MOTOK MajaeT HOPMAIbHO HAa MOBEPXHOCTH ¢ KOAPPUIIMEHTOM OTPaKEHUS
p=0,6, mpu 3TOoM OH npou3BoauT AasieHue p=0,2 [la. OnpeneanTs IHEPreTUYECKYIO OCBEIIEH-
HOCTb MTOBEPXHOCTH.

Otger: E= 37,5 MB1/M°

2. Kakas yacTh SHEpruu mnajarouero GoToHa NpUXOAUTCS Ha 3JEKTPOH OTJA4YU IMPU KOM-
nTOHOBCKOM 3((dekre, eciu paccesHue (HOTOHA MPOHU30ILIO Ha yron /6. JlTnHa BOJTHBI Majaro-
niero gorona A;=12mm. Ortser: T/¢1=0,03.

4. Haiinure nnuHy BOJHBI ne bpoins A s snekTpoHa, 00J1aJaronero KMHETHYEeCKOM
sHepruen Ex =3 M»aB.
Otser: A= 0,36 nm.

5. OnpenenuTh MOCTOSHHYIO A PaAMOAKTUBHOTO pacliajia CTPOHLUS s Sr. Kakas mois ot

MEepBOHAYAJILHOTO YUCia aTOMOB pacnaaaercs 3a 10 ner? [lepuon nonypacnana 28 ner.
Otger: A = 7,85-107° ¢ 1; 229,

6. DHeprus CBs3M A1Ipa, COCTOAIIETO U3 JABYX MPOTOHOB M OJHOTO HEUTpPOHA, paBHa 7,72
M>bB. Omnpenenure Maccy HEUTPaIbHOIO aToMma, HUMEIOLLETO 9TO ApO.
OTtBeT: My = 3,01603 a.e.M.
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ITepedyens 1a0opaTopHBIX padoT
1 xype

No 1 «ITpumeneHre 3aKOHOB COXpaHEHUs ISl ONIPEACIICHUS] CKOPOCTH T0JIETa YIIH
Neo 14 «Onpenenenue nmokaszareins aauadatel MeTo oM Kinemana u Jleopmay

2 Kypc
No 24 «Pacmmpenue npejena u3MepeHus aMIIepMeTpa MOCTOSTHHOTO TOKa»

Ne 36 «CHsATHE BOJNBTAMIIEPHBIX XapAaKTEPUCTHK (POTOIIEMEHTA U ONPEACTICHUE €ro UyB-
CTBUTEIBHOCTH
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl MPOBEIeHUS MPOMEKYTOYHOM aTTeCTAllUN !

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00y4CHHS

OneHouHbIE CpECTBA

OIIK-2 cnioco0HOCTHIO HCTI0Jb30BATH 3HAHNS 0 COBPEMEHHOI (PU3HYeCKOoil KapTHHe MUPA U 3BOJIIOIUM BcesleHHOM, MPOCTPAHCTBEHHO-BPEMEHHBIX 3a-
KOHOMEPHOCTSIX, CTPOCHHH BelleCTBA /1JIs HOHUMAHHUS OKPY/KAK0IIEro MUpPa U siBJIeHUH MPUPOIbI

3HaTh

— - OCHOBHBIE 3aKOHBI (U3UKH B 00IACTH
MEXaHHUKH, CTATUCTUYCCKON (DU3MKU U TEPMO-
JWHAMUKH, DOJEKTPUYECTBA M MarHeTu3ma,
BOJIHOBOM M KBAHTOBOM OITHKH, aTOMHOM U
anepHoi Gu3MKM U (PU3UKU TBEPAOTO Tena,
TPaHUIIBI MPUMEHUMOCTH STUX 3aKOHOB M (U-
3UYECKYIO CYILIHOCTbH SIBJICHMM U NPOLIECCOB,
MPOUCXOSIINX B IPUPOJIE.

Ilepeyenn TeopeTHUYECKHX BOMPOCOB K dk3ameny (1 kypc):

1. Kunematuka nocrynarenbHoro aswxenus. Cucrema orcuera. [lonsatue paguyc-BekTopa,
CpPEeIHEW U MTHOBEHHOM CKOPOCTH U YCKOPEHHS.

2. ObparHas 3aaya MexaHukH. HaxoxaeHue nepeMerienus Teaa u npoinenHoro nytu. Ha-
YaJIbHBIE YCIIOBHSI.

3. JIBM>KEHHE IO OKPYKHOCTH. YTOJI TOBOPOTA, YIJIOBasi CKOPOCTh U YITIOBOE YCKOPEHHUE.
CBs13b YIJIOBBIX U JIMHEWHBIX BEJTUYHH.

4. KpuBonuHeliHoe 1BHKeHUE. TaHreHIIMaIbHOE U HOpMalIbHOE ycKopeHue. [lomHoe yckope-
HHE. YTOJI MEXAY CKOPOCTBIO U YCKOPEHHUEM.

5. Ilonarue cunbl 1 Maceel Tena. [Ipuanun cynepnosunun. 3akonsl Herotona.

6. Umnynbc Tena. OCHOBHOM 3aKOH IMHAMUKHU [TOCTYNATENbHOTO BMKeHUs. [IpuMenenue oc-
HOBHOT'O 3aKOHA JUHAMUKHU.

7. MOMEHT UMITyJIbCAa © MOMEHT CHJIBI OTHOCUTENBHO TOUKH. OCHOBHOE YpaBHEHHE TNHAMUKHU
BpAIlaTEIbHOIO JBUKECHHUSL.

8. Bpamnienue BOKpyT HENMOABUKHOM OCH. MOMEHT MHEPLIMY MaTEPHUAIIbLHON TOYKH U TBEPAOTO
Tena.

9. Pacuer MOMEHTOB MHepIMU NpocThIX Ten. Teopema llTelinepa.

10. 3akOHBI COXpaHEHUS B MEXAHUKE. 3aMKHYTasl CUCTEMA. 3aKOH COXPaHEHHs UMITYJIbCa.

11. Mexanuueckas pabora. Kunetnueckas sHeprusi HocTynareabHOro ABMKeHHs. Teopema o
KMHETUYECKOW SHEPTUU.

12. 3akoHBI COXpaHEHHS TPU BpallaTeIbHOM B KEHUH. KnHeTH4ecKkast 3HEprusi BpauaTesb-
HOTO JIBJKEHUS. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCa.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

13. KoncepBatuBHble cuiibl. [loTeHIIManbHas 3Heprus. 3aKOH COXpaHEHUs IOJIHOM MeXaHu4Ye-
CKOM DHEPIHUU.

14. 'apmoHnYeckue KojaeOaHus. Y paBHEHHUE TAPMOHUYECKUX KOJIeOaHW. AMIUIUTY/Ia, 4acTOTa
Y HavaJbHas Qasa.

15. DHeprus rapMoHUYecKuX Konebanuil. Marematndeckuii 1 pU3NUECKHUT MaSTHUKH.

16. TepMoarHaMUYECKUN M CTATHCTUYECKUI CIIOCOOBI OMUCAaHUs MakpocucTeM. Mozens uie-
QJIIBHOTO Ta3a. YpaBHEHHE COCTOSHUS UACabHOTO rasa.

17. Tlonstue creneneit cBo0OAbI MOJIEKYJIBI. TeopeMa o paBHOpacIpeneIeHUH YHEPTUU 110
CTETEHSIM CBOOO/IBI.

18. BHyTpeHHss SHEprus Kak QYHKIHS COCTOSHUS CUCTeMEBI. [IepBoe Havao TepMOJIUHAMUKH.
19. PaGora kak ¢pynkuus npouecca. Mzoxopuueckuit, n300apruueckuii 1 H30TEPMUIECKHH MPo-
L[ECCBI.

20. TlonsaTue TemnoeMKocTd. TemnoeMKoCTh MPH U30XOPUIECKOM U M300apHuecKoM MpoIiec-
cax. [TocrosinHas aguabaTsl. AquabaTHYeCKui polecc.

21. Bropoe Havano TepmoauHamuku. @opmynupoBku Knaysuyca u KenpBuHa.

22. Huknmueckuit poriecc. KoadhuueHT monae3noro IeHCTBUS TETUIOBOM MaHBL. [kt
Kapmno.

23. [Ipo6iema HEOOPAaTUMOCTH TEIUIOBBIX MPOLIECCOB. DHTPOIIUS CHCTEMBI M €€ CBOHCTBA. Teo-
peMa HepHcra.

Ilepeuens BonpocoB k 3auerty (2 Kypc):

1. DnexTpocraTnueckoe noje. DIEKTPUIECKU 3apsl ¥ ero cBoiicTBa. 3akoH Kyiona.

2. HampsikeHHOCTB 3J71eKTpocTaTHuecKoro nosst. [puHuun cynepno3unmu 1Jis JUCKPETHOTO U
HEIPEPBIBHOIO paCIIpEAEICHUS 3aps10B.

3. PaboTa 351eKTpOoCTaTHYECKOro MOoJIs M0 MEPEMEIICHUIO 3apsia. DHEPrusl B3aUMOIeUCTBUS
3apsnoB. [loTenunan nomus.

4. 'eomeTprueckoe onucaHue eKTpudaeckoro nois. Teopema ['aycca u Teopema 0 HUPKYIIs-
LMY HaNPSYKEHHOCTH 3JIEKTPOCTaTHYECKOIO MOJIS.

5. Konnencaropsl. [TorsTHe neKkTpoéMKocTH. EMKOCTB MIOCKOTO KOHJIEHCATOPA.
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CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIETEHINH

6. CoenvHEHNE KOHACHCATOPOB. DHEPrHs 3apsKEHHOTO KOHIEHCATOPa.

7. IlocTossHHBIN AeKTprudeckuil ToK. 3akoH OMa JJi OTHOPOAHOIO yyacTKa 1enu. ConpoTus-
nenue. CoequHeHne CONPOTUBIICHUN.

8. CTopoHHHE CHIIBI. DIEKTPOABIKYIIAs cuiia. 3akoH OMa Jyisi HEOJJTHOPOHOTO YYacTKa LETH
U JJI 3aMKHYTOM LIETIN.

9. PazserBniennsie nienu. [Ipasuna Kupxroda.

10. PabGoTa snexTpuueckoro Toka. MoirHocts Toka. 3akoH Jxoynsa-Jlenna.

11. Enunas npupojia 3J1eKTpu4ecKkoro u MmaruutHoro nosei. Cuna Jlopenna. Cuiia Amnepa.
12. MarauTHOe nosie ABWxKyuerocs 3apsaa. [IpuHuun cynepno3suuuy MarHUTHBIX MOJIEH. 3a-
koH buoCagapa.

13. I'eomeTprueckoe onrucaHue MarHuTHOro nosist. [1oTok u nupKyasanus BEKTopa MarHUTHON
WUHIYKIHH.

14. 3akoH snexTpoMarHuTHOM nHAyKIuU Papazes. [Ipasuio Jlenna.

15. SIBnenune camonnaykuuu. ManyktuBHOCTH. Pacuer MHAYKTUBHOCTH OECKOHEYHOI'O COJle-
HOMJIa. DHEPrus MarHUTHOTO MO

16. OcHOBHBIE XapaKTEPUCTUKHU DIIEKTPOMArHUTHOM BOHEI. LlIkaa 31eKTpOMarHuTHBIX BOJIH.
Oco6eHHOCTH ONTHYECKOTr0 JHarna3oHa.

17. Natepdepennns ceToBbix BoiH. KorepentHocth. OnbiT FOHTa.

18. Ontryeckas pa3HOCTb X0/1a. Y CIIOBUSI MAKCUMyMa M MUHUMYMa IPH UHTEp(EpEeHIIUH.

19. MnTepdepeHnns B TOHKUX IJIEHKAX.

20. SBnenue nudpaxuuu. Audpaxius Openens Ha KpyrioMm oTBepcTHH. 30HbI Dpeners.

21. Mudpakuus OpayHrodepa Ha y3KOM MPSIMOIMHEHHON MIeNH.

22. lndpakunoHHas pemeéTKa.

23. EcTecTBeHHBIN 1 MONSIPU30BaHHBIN CBET. 3akoH Maitoca.

IMepeyenn TeopeTHUECKHX BOMPOCOB K IK3aMeHY (2 Kypc):
1. TermoBoe uznydenue tena. 3akon Credana-bonpmana. 3akon cmenienus Buna. ['unoresa

IInanka.
2. ®otorddexr. 3akonsl CtoseroBa. DopMyia DUHIITEITHA.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

3. ®otonsl. JlaBnenue cBeta. KopmyckynsipHO-BOJIHOBOH JAyain3M CBETA.

4. Paccesinue ¢otoHa Ha cBOOOJHOM AekTpoHe. Popmyna KomnToHa.

5. BonmHoBeie cBoiicTBa yactuil. [[imuHa BostHBI e bpoiisa. DkcnepruMeHTanbHbIC TOATBEPKIEC-
HHS TUIIOTE3bI € bpois.

6. [Ipunuun HeonpeaenenHoctu. CooTHoIIEeHUE Heonpenenennoctei ['eizendepra. OcobOeH-
HOCTH IIpoLiecca U3MEPEHUS B KBAHTOBON MEXAHUKE.

7. [Inanerapnas mogens atoma. [loctynatel bopa. KBanToBanue sHepriuu BoJopo 1010 100H0M
CUCTEMBI.

8. Uznyuenue Bogopoaono1o0HbIx cucteM. CrekTpaiabHble cepun aToma Bogopoaa. O6006-
mernas popmyna baiemepa.

9. SBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJoakTUBHOIO pacnana. [loctosHHas pac-
naja. [lepuon nonypacnana.

10. CocraB u xapakTepuCTUKU aTOMHOTO siipa. KanenbHas Mmoaens. Pazmep smpa.

11. Macca u sHeprus CBsi3M aTOMHOI'O si7jpa. 3aBUCUMOCTb YAEJIbHOM 3HEPTus CBA3H OT Macco-
Boro uncia. O0onoueyHast MOJEINb Sapa.

12. SInepHble peakiuu. DHEPrUs peakun. Peaky qeneHust 1 CHHTE3a SIep.

13. PapuoaktuBHble psaasl. OCHOBHBIE 3aKOHOMEPHOCTHU O-U3NTyueHus snep. JnuHa cBoOoaHO-
ro npodera o.-4acTHIL.

14. Tpu Buna B-pacnana. Jueprerudeckuii cnektp B-uactuu. HelrpuHo.

16. Ocobennoctu y-u3nydeHus siaep. [[poxoxkaeHre Y-KBaHTOB Yepe3 BEIIeCTBO.

17. Knaccudukarius 3neMeHTapHbIX yacTull. JlentoHsl. JlenToHHBIN 3apsa. AnpoHbl. baproH-
HbIW 3apsa. KBapkoBas MOeNb aIpOHOB.

YMmeTn

MMPUMCHATH (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U (I)I/ISI/IKO-
MaTeMaTH4YeCKUU amnmnapar ajid peicHrd HE
TOJBKO THIIOBBIX, HO U 0oJiee CIIOKHBIX He-
CTaHAAPTHBIX 3a/la4 B paMKax (1)I/ISI/IKI/I n
CMCXKHbBIX JUCIUIIIINH

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aJaHU I DK3aMeHa
1 kypc
1. Pamuyc-BeKkTop YacTHIIbl H3MEHsIeTCsl 1o 3aKoHy 1 = 5t 2 i — 10tj - k (m). HaiiTi BekTop cko-

POCTH V; BEKTOp YCKOPEHHS a; MOIYJIh BEKTOPA CKOPOCTH V B MOMEHT BpeMeHH t = 2¢. OTBeT:
V=224 wm/c.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

2. Ha 0601 MmaxoBuka nuamerpom D = 60 cM HaMOTaH IIHYP, K KOHIY KOTOPOTO IIPUBS3aH TPy3
Maccoil m = 2 xr. OnpeaenuTb MOMEHT HHEPIIMK MaXOBHKa, €CIIM OH, BPAIasiCh PAaBHOYCKO-
PEHHO MO/ JCHCTBUEM CUJIBI TSKECTH IPy3a, 3a BpeMs t = 3 ¢ mpHoOpeT YIIIOBYIO CKOPOCTh ® =
9 pan/c. Otet: [ = 1,8 k'™ 2

3. Temo maccoit M = 1 kr, jeTsiee co CKOPOCTBIO U = 4 M/C, pacmaaeTcs Ha JIBa OCKOJIKA,
Macca 0J{HOro u3 KoTopbix m = 0,6 kr. CKOpOCTh 3TOT0 OCKOJIKA MEPIEHANKYIIAPHA HA4yaJIbHOM
CKOpPOCTH TeJa u paBHa L1 = 5 m/c. Uemy paBeH MOIYJIb CKOPOCTH BTOPOTO OcKoyika? OTBET:
v2 =12,5 m/c.

4. Toukuit 06py4, MOJIBELICHHBIA HA TBO3/Ib, BOUTHIN B CTEHY, KOJeOIeTCs B IJIOCKOCTH, Ma-
paienbHol crene. Onpenenuts nepuof T Manbix kojaedanuit 00pyua, eciau ero paauyc R =72
cm.OtBeT: T=2,4 C.

5. 8,64 r a30Ta, HaxoAAIIEerocs Npu HopManbHbIX ycioBusax (t = 0°C, p = 105 [1a) cxxumaercs
no oovema V2 = 1,4-10-3 m 3 . HaiiTu Temrieparypy a3ota Mmociie C)KaTus, €CJIA MPOIECcC Mpo-
ucxoaut anuadarundecku. Kakosa mpu sTom pabota cxarus? Oteer: T2 =519,7 K, A =-1,58
kJIx.

6. Bo ckonbko pa3 cieayeT yBEITUYUTh H30TEPMHUUYECKU 00BEM V = 4 MOJIs H/1€aIbHOTO rasa,
4T0OBI ero >HTponus yBenuuuinach Ha AS = 23 J[x/K. Otset: V2/V1 =2.

2 Kypc

1. IToTok M3MydeHus MEepBOH MIABUIBHOHN €YU Yepe3 CMOTPOBOE OKOIICUKO IIIOMAAbI0 S1 =
8 cM? cocTaBysieT ®¢; = 94 BT. A U3 CMOTPOBOTO OKOIIIEYKAa BTOPOM IMEYH, UMEIOIIETO TJI0-
mage Sz = 9 ev?, n3iyqaercst NoTok sHeprun Pg; = 51 Br. Uemy paBHO OTHOLIEHUE TeMIlepa-
TYpbl BHYTPHU MIEPBOM NE€UYH K TEMIIEpAType BHYTPHU BTOPOM Nedu?. OtBer: N=1,2.

2. Pabota Beixoma /st MHKA Agyx= 3,74 3B. Bo3Hukaet nu dotosrddext mox aeicTBueM u3-
JTy4YeHHsI, UMEIOIIEro JIUHY BOTHBI A=0,5 MKkM? OTBeT: Amax=0,33 MKM; A >Amax = HET.
3. JlaBneHue cBeTa Ha aOCONOTHO YEPHYIO MMOBEPXHOCTD, PACTIONOKECHHYIO TEPIIEHANKYIIPHO
Jly4aM C JIJTMHOW BOJIHBI A=5-10" M, paBHO p=10 mklla. Haitu uncio ¢oronoB N, mamarommx
3at=1 ¢ ma S=1 cm? >roii MOBEPXHOCTH. OrTBer: N=7,55-1017.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

4. CpemHee BpeMs XKH3HH aTOMa B BO30Y)KICHHOM COCTOSHHH cocTasisier okono 107 ¢. Ilpu
Mepexo/ie aToMa B HOPMaIbHOE COCTOSIHUE HCITYCKAeTCsl (JOTOH, CPEIHSS JUTMHA BOJHBI KOTO-
poro paBaa 400 uM. OleHUTh OTHOCHTENBbHYIO IHpuHY AE/E u3aydaeMoii crieKTpaabHOM JIH-
HUM, €CJIH HE MPOMCXOMUT YIIUPEHHs JHMHUH 3a cdeT Apyrux mporeccoB. Oteer: AE/E ~
2:10°%,

5. BeIuuCIUTh ynenbHble aKTUBHOCTH M30TONOB MUPUIHS 921r u ypaHa 2%, neprosl MOJTy-
pacrajia KOTOpbIX PaBHBI COOTBETCTBEHHO 75 cyTok u 7,1-10° mer. Otser: Ay = 3,35-10"
pacn/c-Kr; Ay = 7,93-10" pacr/c-Kr.

6. OmnpenenuTh 3HEPTHIO AAEPHOM peakumu ;Be (P, o) SLi, SApO-MHIIEHb ;Be CUMTATh HEMOA-
BKHBIM. OTBeT: Q = 2,13 M3B.

Bnaners

— HPAKTHYCCKHMH HABbIKAMH HCIIOJIb30BAHUA

DJIEMEHTOB (PU3NUICCKOTO IKCIIEPUMEHTA U
perieHus GU3MUECKUX 3a/1a4 Ha IPYTUX
JUCIUIIINHAX

— HaBBIKAMH M METOIMKAaMU 0000IIeHU
pe3yNbTaTOB pEIICHU 3a/1a4,
IKCIIEPUMEHTATHLHON JCSITeTLHOCTH;

— METOJaMH SKCIIEPUMEHTAIBHOTO
uccienoBanus B Gpusuke (MIaHUPOBaHUE,
MOCTaHOBKA U 00pabOTKa SKCIEPUMEHTA);

— = BO3MOXHOCTBIO MEXAUCLUIUIMHAPHOTO
[IPUMEHEHHUS 3aKOHOB (PU3UKH.

IIpumepHbIii epevYeHb BONPOCOB U 32J1aHUI 110 JJA00PaTOPHBLIM padoTam
1 kypc

Ne 1 «ITpumeHeHne 3aKOHOB COXPaHEHUS AJI ONPEIeTIEHUs CKOPOCTH MOJIeTa MyJIu»

1. TlpuBenuTte mpuUMEpPHI CHJI, JAOIIMX Pa3HbIe BUBI MOTEHIIMATLHOM SHeprun. Kakue u3 Hux
MPUCYTCTBYIOT B JaHHOU pabote? M300pa3uTe cxeMy SKCIEpUMEHTAIBHON yCTAaHOBKU U
YKQOKUTE HA HEW CHIIbI, IEWCTBYIOIIME HA BCE TE€JA, BXOMSIINE B CUCTEMY, B KaXKIbI MO-
MEHT BPEMEHH.

2. KaknWe BenWUWMHBI WMENH KHHETHYECKas W MOTCHIMAJIbHAS OSHEPTrUs CHUCTEMBI «IIy-
JS+MasTHUK» B pa3iM4Hble MOMEHTHI onbiTa? [IpeacTaBbTe cxeMy M3MEHEHUs] KUHETHYe-
CKOM M OTEHIIMAJIbHOW SHEPTUU CUCTEMBI.

3. Jlns xakux MOMEHTOB BPEMEHU B JJAHHOM JKCIIEPUMEHTE MOKHO MPUMEHSITH 3aKOH COXpa-
HEHUsI MEXaHUYECKOW SHEPTUH, a ISl KAaKUX HeIb3s U modemy? Cxema.

4. Jlng KakuX MOMEHTOB BPEMEHHU B JIAHHOM JKCIIEPUMEHTE MOKHO MPUMEHSITh 3aKOH COXpa-
HEHUS UMITYJIbCA, a JIJIs1 KAaKUX Helb3d U nmouyemy? Cxema

5. Hcnonb3ys 3aKOHBI COXpaHEHHs ONyduTe (GOpPMYITy JUIsl pacueTa CKOPOCTH IOJIeTa MyJIu B
JAaHHOM padoTe.

6. Kax mpousBoautcs 00paboTKa SKCIEPUMEHTANBHBIX JaHHBIX B JaHHOM pabote. Kak ompe-
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=

w

JEISICTCSl JJOBEPUTEIIbHBI MHTEPBAJ CKOPOCTH M CPEIHSS KBaJpaTHYECKas IMMOTPEIIHOCTh
OTKJIOHEHUA MasgTHHUKA?

Ne 14 «Onpenenenne nokasarens aguadbarsl merogoM Knemana u Jlezopmar
OOBsicHUTE X0/ HKCIIEPUMEHTA U Pe3yJIbTaThl pacyera.
HazoBute mporecchl, MpOUCXOIAIIME C Ta30M, B XOJI€ IKCIIEPHMEHTAa M HM300pa3uTe HX
rpaduvecKy.
3anuiuTe ypaBHEHUs IS BbIBOJA (POPMYJIbI [TOKA3aTeNs ainadarsl.
[TpoaeMoHCcTpUpyHTE BO3MOXKHOCTE ipuMeHeHust cpeabl Microsoft Excel (wmu npyroii cpe-
I61) U 00pabOTKH SKCIEPUMEHTAIBHBIX JTaHHBIX.
Kak B 1aHHO# paboTe MUHUMU3HUPYETCS MOTPELTHOCTh SKCIIEPUMEHTAbHBIX JaHHbIX?

2 Kypc

Ne 24 ((PaCH_II/IpeHI/IC npeaciia UIBMEpEHUA aMIIepmMeTpa HOCTOSIHHOT'O TOKa»

1.

2.

KakoB nmpuHIMIT OeHCTBUS AIIEKTPOU3MEPUTENEHBIX MPUOOPOB MarHUTOAJIEKTPUIECKOTO H
AJIEKTPOMAarHUTHOT'O THIIA, TPUMEHSEMBI B JaHHOH paboTe?

Uro Ha3bIBalOT TOKOM IIOJIHOTO OTKJIOHEHHS M HAIPsDKEHHEM TTOJTHOTO OTKIIOHEHHS DJIEK-
TPOU3MEPUTENILHOTO ITpudopa?

Kaknm 00pa3oM BKITFOUAIOT aMIIEPMETP U BOJBTMETP B JEKTPUUECKYIO IIETh ISl H3Mepe-
HUS TOKa M HanpspkeHusi? IIpoaeMOHCTpUpyHTe HAaBBIKM BKJIIOUEHHS 3THX NPUOOPOB B
AIEKTPUUECKYIO ETTh.

Yro Takoe myHT? [l yero u kak oH ucnonb3yercs? [IpogeMoHcTpupyiiTe UCTIONb30BaHUE
IIyHTA.

UYro Takoe no6aBouHOe conpotuBieHue? s 4ero u kak oHo ucrnonbsyercsa? I[IpogeMoHCT-
pHpYITE HCIIOIb30BaHNE JOOABOYHOTO CONPOTHBIICHUS.

[MponemMoHcTpUpY#iTE BO3MOXKHOCTH IpuMeHeHus cpeabl Microsoft Excel (wmu mpyroi cpe-
JIbl) 17151 0OpaOOTKHU SKCHIEPUMEHTAIbHBIX JaHHBIX.

Kak B 1anHO# pab0oTe MUHUMU3HUPYETCS MOTPEIIHOCTh IKCIIEPUMEHTAIBHBIX JAHHBIX ?
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Ne 36 «CHsiTHe BONBTAMIIEPHBIX XapaKTEPUCTUK (POTOAIEMEHTA U OMPECICHNUE €r0 YyBCTBU-
TEJIILHOCTI

1. TlpoananusupyiiTe moaydeHHbIe B 1abopaTopHoil padboTe BAX

Kak onpenensiercst moctosinHas [Inanka B JaHHOM SKcniepuMeHTe?

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTANIbHBIX JTAHHBIX?

Kak B nanHO#1 paboTe paccuMThIBAETCS IOIPELIHOCTD OlNpeaAeaeHus nocTosiHHou [1nan
[TpomeMoOHCTpUPYHTE BO3MOKHOCTE TIpuMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
161) U1 00pabOTKH AKCIEPUMEHTAIBHBIX JTaHHBIX.

obrwn

OIIK-3 cnioco0HOCTHIO NPUOOPETATH HOBbIE MaTeMAaTHYeCKHeE U eCTeCTBEHHOHAYYHbIe 3HAHUS, UCII0JIb3Ysl COBpPeMeHHbIe 00pa3oBaTe/ibHbIe U HH(popMa-
HMOHHBIE TEXHOJIOTHH

3HaTe

— METO/Ibl aHaJIN3a U MOJEJINPOBAHUS CIOXK-
HBIX (PU3MUYECKUX MPOLIECCOB;

— METOJIbI U MTOJIXO0/IbI K TEOPETUYECKOMY U
HKCIEPUMEHTAIbHOMY UCCIIEI0BAHUIO, TIPH-
MeHsieMble B (PU3MKE U pacIpOCTPaHAIOIINECS
Ha JIpyrue o0JacTu 3HaHUH.

IMepeyeHn TeopeTHYECKHX BONMPOCOB K 3K3aMeHy (1 Kypc):

1. Kunemartuka noctynatenbHoro asmxkenus. Cucrema orcuera. [lonsTue pagunyc-BekTopa,
CPEIHEW U MTHOBEHHOM CKOPOCTU U YCKOPEHHS.

2. O6parHas 3amaua MexaHuku. HaxoxxaeHue nepemenieHus Tena u npoiaennoro mytu. Ha-
YaJIbHBIE YCIIOBUS.

3. JIBM>KEHHE 10 OKPYKHOCTU. YTOJI TOBOPOTA, YIJI0Basi CKOPOCTh U YIJIOBOE YCKOPEHHUE.
CBs13b YIVIOBBIX U JIMHEWHBIX BEJIUYHH.

4. KpuBonuneitHoe nBmkeHre. TaHTeHITHAIbHOE U HOpMalibHOE yckopeHue. [lomHoe yckope-
HHUE. YTOI MEXAY CKOPOCTBIO U YCKOPEHUEM.

5. IlonsTre cunsl u Macesl Tena. [Ipunanun cynepno3unuu. 3akoHsl HeroToHa.

6. Imnynbc Tena. OCHOBHOM 3aKOH IMHAMUKH [TOCTYNATENBHOTO ABMKeHUs. [I[puMenenue oc-
HOBHOI'O 3aKOHA JIMHAMUKH.

7. MOMEHT UMIyJIbCa U MOMEHT CHUJIBI OTHOCUTENIBHO TOUKH. OCHOBHOE YpaBHEHHUE JUHAMUKHU
BpalaTEIbHOTO JIBH)KCHMUS.

8. BpailieHue BOKpYr HEMOABM)KHON Oci. MOMEHT MHEPLIMY MaTepHaJIbHON TOUYKU U TBEPAOIO
Tena.

9. Pacyer MOMEHTOB nHepUMH MpocThIX Tell. Teopema Ll Telinepa.

10. 3akOoHBI COXpaHEHHSI B MEXAHUKE. 3AMKHYTasi CUCTEMA. 3aKOH COXPaHEHUS UMITYJIbCA.
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11. Mexanudeckast padbora. Kunetnueckast 3HEprus MOCTYMATEILHOTO ABMKEHU. Teopema o
KUHETHUYECKON SHEPIUHU.

12. 3akoHbI cOXpaHEeHHUsI [IPH BpalaTeaIbHOM JBIXEHIH. KiuHeTnyeckas sHeprust Bpanaresib-
HOTO JIBUJKEHUS. 3aKOH COXPaHEHUSI MOMEHTa UMITYJbCa.

13. KoncepBatuBHbie cuibl. [loTeHIIManbHas SHEPTUsl. 3aKOH COXPAHEHHUS MOJHOM MeXxaHu4e-
CKOM DHEPIHUU.

14. Tapmonuueckue konebanus. Y paBHEHHE TApMOHHUECKUX KOJIeOaHUi. AMIUIUTY/Ia, 4acTOTa
Y HavaJbHas Qasa.

15. DHeprus rapMoHUYeCcKuX Konebanuil. Marematndeckuil U PU3NUECKHUl MaSTHUKH.

16. TepMogrHaAMUYECKUN M CTATHCTUYECKUI CIIOCOOBI OMTMCaHUS MaKpocucTeM. MoJienb uie-
QJIIBHOTO Ta3a. YpaBHEHHE COCTOSHUS UACabHOTO rasa.

17. Tlonstue creneneit cBo00AbI MOJIEKYJIBI. Teopema o paBHOpacHpeieICHUN YHEPTUHU 10
CTEIEHSIM CBOOO/IBI.

18. BHyTpeHHs1s1 2HEpTUs Kak (yHKINS COCTOSTHUS cUCTeMBI. [lepBoe Havaio TepMOIMHAMUKH.
19. Pabota kak ¢yHkuus npouecca. M3oxopuueckuit, 1306apruueckuil 1 H30TepMUUYECKHIA TPO-
L[ECCBI.

20. [ToHsATHE TEMI0EMKOCTH. TEemI0eMKOCTh ITPH H30XOPUIECKOM U N300apHUECKOM Mpoliec-
cax. [TocrosinHas aguabaTsl. AquabaTHUeCcKui polecc.

21. Bropoe Hauano tepmoauHaMuku. @opmynuposku Kinaysuyca u Kenbuna.

22. Huxnmueckuit iportecc. KoadhumueHT noae3noro NeHCTBUS TEIUIOBOW MalIiHbBI. [{FK
Kapmno.

23. [IpoGiiema HeOOPAaTUMOCTH TEIUIOBBIX MPOIIECCOB. DHTPOIHS CHCTEMBI M €€ CBOMCTBA. Teo-
peMa HepHcra.

Ilepeuens BonpocoB k 3auerty (2 Kypc):

1. DnexTpocraTnueckoe noje. DIEKTPUIECKU 3aps]l ¥ ero cBoiicTBa. 3akoH Kyiona.

2. HampskeHHOCTB 3J1eKTpOocTaTHuecKoro nojst. [IpuHuun cynepno3unumu aJisg JUCKPETHOTO U
HEIPEPBIBHOIO PaCIpeAEICHUS 3apsi10B.

3. PaboTa 351eKTpOCTaTHIECKOTO TOJIS 110 TIEPEMENICHUIO0 3apsiia. DHEPTHUs B3aUMOJICHCTBUS
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3apsnoB. [loTenuman nomus.

4. 'eomeTpuueckoe onucaHue 3aeKTpuueckoro nois. Teopema ['aycca u Teopema 0 UPKyYJIs-
LMY HANPSYKEHHOCTH 3JIEKTPOCTaTHYECKOIO MOJIS.

5. Konpencatopsl. IT1oHsATHE 5MeKTPOEMKOCTH. EMKOCTB MIIOCKOr0 KOHIEHCATOPA.

6. CoenvHEHNE KOHACHCATOPOB. DHEPrHs 3apsKEHHOTO KOHIEHCATOpa.

7. IlocTosiHHBIN AneKTprudeckuil Tok. 3akoH OMa JJis OTHOPOAHOrO yyacTka 1enu. ConpoTus-
nenue. CoeqMHEHNE CONPOTUBIICHUN.

8. CTopoHHHE CHIIBI. DJIEKTPOABIDKYIIAs cuiia. 3akoH OMa Jisi HEOJTHOPOHOTO ydacTKa e
U JJI 3aMKHYTOM LIETIN.

9. PazserBniennsie nienu. [Ipasuna Kupxroda.

10. PabGoTa snexTpuueckoro Toka. MoirHocts Toka. 3akoH [xoynsa-Jlenma.

11. Enunas npupojia 3J1eKTpu4ecKkoro u MmaruutHoro nosei. Cuna Jlopenna. Cuiia Amnepa.
12. MarauTHOe nojne ABWXKyIerocs 3apsaa. [I[pyHnun cynepnosunuy MarHuTHBIX MOJIEH. 3a-
koH buoCagapa.

13. I'eomeTprueckoe onrucaHue MarHuTHOro nosis. IToTox n nupKymsanus BEKTopa MarHUTHOM
WHIYKIHH.

14. 3akoH anexTpoMarauTHOM nHAYyKUuU Papazes. [Ipasuio Jlenna.

15. SIBnenune camonnaykuuu. ManyktuBHOCTH. Pacuer HHAYKTUBHOCTH OECKOHEYHOTO COJie-
HOMJIa. DHEPrus MarHUTHOTO MO

16. OcHOBHBIE XapaKTEPUCTUKHU DIIEKTPOMArHUTHOM BOMHEIL. [1Ikana sekTpoMarHuTHBIX BOJTH.
OCoOEHHOCTH ONTHYECKOTO JHana3oHa.

17. Natepdepennns cBeToBbix BoH. KorepentHocth. OmbiT FOHTA.

18. Ontuyeckas pa3HOCTh X0/1a. Y CIIOBUSI MAKCUMyMa M MUHUMYMa IIPH UHTep(HEpEeHITUH.

19. MnTepdepeHnns B TOHKHUX IJIEHKAX.

20. SBnenue nudpaxuun. Audpaxus Openens Ha KpyrioMm oTBepcTHH. 30HbI Dpeners.

21. udpakuus OpayHrodepa Ha y3KOM MPIMOIMHEHHON MIeNH.

22. ludpakunoHHas pemeéTka.

23. EcTecTBeHHBIH 1 MONSIPU30BaHHBIN cBET. 3akoH Maitoca.

IlepeyeHnb TeopeTHYECKHX BOMPOCOB K Ik3aMeHy (2 Kypc):
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1. TerutoBoe u3mydenue tena. 3akoH Credana-bonbimana. 3akon cmemenust Buna. I'unoresa
[Inanka.

2. Doroaddexr. 3akonbl CtoneroBa. opmyra DiHIITEHHA.

3. ®otonsl. JlaBienue ceera. KopmyckynspHO-BOIHOBOM Jyallu3M CBETA.

4. Paccesinue otona Ha cBoOogHOM 3nekTpoHe. Dopmyna Komnrona.

5. BonHoBble cBoiicTBa yacTuil. JlnuHa BosiHbl e bpoiiist. DkcriepuMeHTalbHble OATBEPK/Ie-
HHS TUIIOTE3bI 1€ bpois.

6. Ilpuniun HeonpenenenHocTH. CooTHoLIeHNe HeonpeaenaeHHoctel [ eitzendepra. Ocoben-
HOCTH TIPOLIECCa U3MEPEHNUsI B KBAHTOBOM MEXaHUKE.

7. Ilnanerapuas monenp atoma. [loctynatsl bopa. KBantoBanue sHepruu Bogopoaonojo00HoM
CHCTEMBI.

8. U3mydenue Bogopoaono o0HbIX cucteM. CrekTpaibHble cepun atoma Bogopoaa. O600-
mieHHas popmyna banemepa.

9. SIBnenue pagroakTUBHOCTH. OCHOBHOM 3aKOH pain0aKTUBHOTO pacnaja. [loctosHHas pac-
nana. [lepuon nonypacnana.

10. CoctaB u XxapakTepUCTHUKH aTOMHOTO s1pa. KanensHast Mmozens. Pazmep sapa.

11. Macca u sHeprus CBsi3M aTOMHOTI'O si7pa. 3aBUCUMOCTb YAEJIbHOM 3HEPTus CBA3H OT Macco-
BOro ymcna. O6onodyeyHast MoJieNb Apa.

12. SinepHble peakiuu. DHEPTUs peakiin. Peaky qeneHus 1 CHHTE3a SIep.

13. PagnoaktuBHbIe psiyibl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3NTyueHHs siep. JimHa cBoOo1HO-
ro npo0era o.-4yacTHIL.

14. Tpu Buna B-pacnaga. Dueprerudeckuii cnektp B-uactuu. Helrpuno.

16. Ocobennocty y-u3mydeHus siep. [IpoxokaeHne y-KBaHTOB Yepe3 BEIIECTBO.

17. Knaccuduxanus sneMeHTapHbix yacTull. Jlenronsl. JlenTonuslit 3apsa. Aaponsl. bapuon-
HbIW 3apsaa. KBapkoBas Moaenb agpOHOB.

YMmeTn

— HCIIOJIB30BATh CJIOXKHBIC (I)I/I3I/IquKI/IC
MOZACIIN AJId OIMUCAaHUA PCAIBHBIX IMTPOICCCOB,
BBI6I/IpaTI> MCTOABI UCCJICAOBAHM, C IOMOIIBIO

IIpuMepHBbIH NepedyeHb NPAKTHYECKUX 3aJaHUH I DK3aMeHa

1 kype
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npuOOpPOB U3MEPATH (HU3NUECKHIE BEIINUNHBI,
IPOU3BOJIUTH 00PaOOTKY IKCIIEPUMEHTATBHBIX
JIAHHBIX, TIPOBOJIUTH AHAIH3 MOJTYIEHHBIX
PE3yNIbTaToB.

1. Pamuyc-BekTop YacTHIlbl H3MeHsieTcs 1o 3akony 1 = 5t 2 i — 10tj - k (m). HaiiTi BekTop cko-
POCTH V; BEKTOP YCKOPEHHUS a; MOAYJIb BEKTOpa CKOPOCTH V B MOMEHT BpeMeHH t = 2¢. OTBerT:
V=22,4 m/c.

2. Ha 0601 maxoBuka guamerpoM D = 60 cM HaMOTaH IIHYp, K KOHIY KOTOPOTO NPHUBSI3aH Ipy3
Maccoil m = 2 xr. OnpeaenuTs MOMEHT HHEPIIMY MaXxOBHKa, €CIIM OH, BPAIIasiCh PABHOYCKO-
PEHHO MO JMCTBUEM CUIIBI TSXKECTHU TPY3a, 3a BpeMs t = 3 ¢ mpuoOpest YIiIoBYI0 CKOPOCTh ® =
9 pan/c. OtBet: [ = 1,8 k'™ 2

3. Temo maccoit M = 1 kr, JjeTsiee co CKOPOCThIO U = 4 M/C, pacmaaeTcst Ha JIBa OCKOJIKa,
Macca 0J{HOro u3 KOoTopbix m = 0,6 kr. CKOpOCTb 3TOr0 OCKOJIKA MEPIEHIUKYISIPHA HAYaIbHON
CKOpOCTH TeJa u paBHa L1 = 5 m/c. Uemy paBeH MOIYJIb CKOPOCTH BTOPOTO OcKoyka? OTBET:
v2 =12,5 m/c.

4. Tonkuit 00pyy, MOIBELICHHBINH Ha IBO3/b, BOUTHIN B CTEHY, KOJIEOJIETCS B INIOCKOCTH, Ia-
panenbHol crene. Onpenenuts nepuof T Manbix kojebanuit o0Opyda, ecinu ero paauyc R =72
cm.OtBeT: T=2,4 C.

5. 8,64 r a3o0Ta, HaxoAAIIerocs Npu HopManbHbIX ycioBusax (t = 0°C, p = 105 [1a) cxxumaercs
no oosema V2 = 1,4-10-3 m 3 . HaiiTu Temrieparypy a3oTa Mmociie C)KaTus, €CJIA MPOIECcC Mpo-
ucxoaut anuadarudecku. Kakosa npu 3Tom pabota cxatus? Oteer: T2 = 519,7 K, A =-1,58
kJIx.

6. Bo ckonbko pa3 cieayeT yBeIUYUTh H30TEPMUUYECKU 00BEM V = 4 MOJIs /1€aIbHOTO rasa,
4T0OBI ero 3HTponus yBenuuuinach Ha AS = 23 JIx/K. Otset: V2/V1 =2.

2 Kypc

1. IToTok M3MydeHus MEepBOH MIABMWIBHOHN MEYH Yepe3 CMOTPOBOE OKOIIEYKO IIIOMAAbI0 S1 =
8 cM? cocTaBysieT ®¢; = 94 Bt. A U3 CMOTPOBOTO OKOIIIEYKAa BTOPOM IMEYH, UMEIOIIETO TIJI0-
mazgp Sz = 9 ov?, n3iyqaercst oTok sHeprun Pg; = 51 Br. YUemy paBHO OTHOLIEHUE TeMIlepa-
TYpbl BHYTPHU NIEPBOM NE€YH K TEMIIEpAType BHYTPHU BTOPOM meun?. OtBeT: N =1,2.

2. Pabora Beixoma st MHKA Agx= 3,74 3B. Bo3Hukaet nu dotodrddext nox aeiicTBueM u3-
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JIy4EeHHsI, IMEIOIIETO JUIMHY BOHBI A=0,5 MKM? OTBeT: Amax=0,33 MKM; A >Amax = HET.
3. JlaBneHue cBeTa Ha a0COIOTHO YEPHYIO MOBEPXHOCTb, PACIOIOKEHHYIO MEPIEHIUKYISIPHO
Jy4am C JUIMHOM BOJIHBI A=5-10" M, paBHo p=10 mkIla. Haiiti gncno poronoB N, mamgarommx
3at=1 ¢ na S=1 cm? sroit MMOBEPXHOCTH. OrTBer: N:7,55-1017.

4. CpenHee BpeMs ®HU3HH aTOMa B BO30Y>KJIEHHOM COCTOSIHUM COCTaBJISIET OKOJIO 10°%c. [Ipu
Mepexo/ie aToMa B HOPMaJIbHOE COCTOSIHUE UCITyCKaeTcsl (JOTOH, CPEAHsIsl AJIMHA BOJIHBI KOTO-
poro paBHa 400 HM. OueHHUTh OTHOCHTENBHYIO IMpuHy AE/E w3nydaemoii cieKTpaibHOIl Ju-
HUM, €CJIH HE MPOMCXOMUT YIIUPEHHs JMHUH 3a cdeT Apyrux mporeccoB. Oteer: AE/E ~
2:10°%,

5. BBIYUCIIHTD yCIbHBIC AKTUBHOCTH W30TOIOB HpHams 2l u ypana 2°°U, mepuomsl moiy-
pacnajga KOTOpbIX paBHbI COOTBETCTBEHHO 75 CYTOK M 7,1-10% ner. Otser: Ay = 3,35-10"
pacn/c-Kkr; Ayp = 7,93-10" pacri/c-kr.

6. OmpenienuTh HEPTHIO sAEPHOM peakumu ;Be (P, o) SLi, SApO-MHIIEHb ;Be CUMTaTh HEMO-

BrokHBIM. OTBeT: Q = 2,13 M»1B.

Bnanets

— HaBBIKaMU pabOThI C IIUPOKUM Kpyrom ¢u-
3UYECKUX PUOOPOB U 000PYAOBAHMUS,

— METOAaMHU NPOBeIeHUS (PU3NUECKUX
U3MEpEHUI, pacueTra BEJIMYMH, aHATTN3a
MIOJIyYEHHBIX JAHHBIX U HABBIKAMU
IUTAHUPOBAHMSI UCCIIEI0BATEIBCKOTO
npoiiecca.

IIpumepHBIii IepeYeHb BONPOCOB U 3aaHUH 110 J1a00paTOPHBIM padoTam
1 kypc

Ne 1 «ITpumeHeHne 3aKOHOB COXPaHEHUS AJI ONPEIeIeHUs CKOPOCTH MOJIeTa MyJIu»

7. TlpuBemuTe mpuMepHl CUJI, JAIOMIUX pa3HbIC BUIBI OTCHIIMAIBHON dHEepruu. Kakue u3 HuX
MPUCYTCTBYIOT B JaHHOU pabote? M300pa3uTe cxeMy SKCIEpUMEHTAILHON yCTAaHOBKU U
YKaKUTE Ha HEW CWJIbI, IEMCTBYIOIINE HA BCE TEJIa, BXOMASIIME B CUCTEMY, B KaXKIbI MO-
MEHT BPEMEHH.

8. Kakme BenWuUWHBI WMENH KHHETHYECKAs W MOTCHIMAJIbHAS OSHEPTrUs CHUCTEMBI «IIy-
Ns+MasTHUK» B pa3audyHble MOMEHTHI omnbiTa? IlpencrtaBbre cxemy M3MEHEHHsS] KMHETHYE-
CKOM M MOTEHIMAJIbHOW SHEPTUU CUCTEMBI.

9. Jlns xakux MOMEHTOB BPEMEHU B JJAHHOM JKCIIEPUMEHTE MOKHO MPUMEHSITH 3aKOH COXpa-
HEHUsI MEXaHUYECKOW SHEPTUH, a ISl KaKUX Helb3sd U nmodemy? Cxema.

10. /st kakuX MOMEHTOB BPEMEHH B JAHHOM DKCIIEPHUMEHTE MOXKHO MPUMEHSTH 3aKOH COXpa-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HEHMsI UMITYJIbCa, a Ul KaKUX Hesb3s U nouemy? Cxema

11.Vicnionb3ys 3aKOHBI COXpAaHEHUS MOIyduTe (POPMYITY Ul pacueTa CKOPOCTH IOJIETA MyJU B
JAaHHOU padoTe.

12.Kak mpou3sBoauTcsi 00paboTKa SKCIEpUMEHTAIBHBIX JaHHBIX B JTaHHOW padote. Kak ompe-
JeNsieTCs JOBEPUTEIbHbBIN MHTEPBAJI CKOPOCTH U CPEIHsIsl KBajJpaTHyecKas MOTPelIHOCTb
OTKJIOHEHUS MasiTHUKA?

Ne 14 «Onpenenenne nokasarens aguadbarsl merogoM Knemana u Jlezopmar
OOBscHUTE X0/ HKCIIEPUMEHTA U PE3yJIbTaThl pacyera.
7. HasoBute npoliiecchbl, MPOUCXOAIINE C Ta30M, B XOJ€ IKCHEPUMEHTAa U U300pazure ux
rpaduvecKy.
3anuiuTe ypaBHEHUs IS BbIBOJA (POPMYJIbl [TOKA3aTeNs ainadarsl.
[TpoaeMoHCTpUpyHTE BO3MOXKHOCTE puMeHeHust cpeabl Microsoft Excel (wmu npyroii cpe-
JIbI) JUTs1 OOpabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.
10. Kak B naHHO# paboTe MUHUMU3UPYETCS OTPEIIHOCTh SIKCIIEPUMEHTATbHBIX JAHHBIX?

o

© ©

2 Kypc

Ne 24 «Pacmmpenue npezaena M3MEpeHHs aMIIEpPMETPa IOCTOSTHHOTO TOKa

8. KakoB mpuHIUN NEHCTBHS AIEKTPOU3MEPHUTENBHBIX MPUOOPOB MarHUTOAIEKTPHUECKOTO U
AJIEKTPOMArHUTHOT'O TUIIA, TPUMEHSEMBI B TaHHON paboTe?

9. Yro Ha3BIBalOT TOKOM ITOJIHOTO OTKJIOHEHHS M HAIPSDKEHHEM TTOJTHOTO OTKIIOHEHHS DIIEK-
TPOU3MEPUTENLHOTO ITpudopa?

10. KakuM 00pazoM BKIFOUAIOT aMIIEPMETP M BOJBTMETP B JIEKTPUUECKYIO IIETIh IS H3Mepe-
HUS TOKa M HanpspkeHusi? IIpoaeMOHCTpUpyHTe HAaBBIKM BKJIIOUEHHS 3THX NPUOOPOB B
AEKTPUYECKYIO LIETIb.

11. Yto takoe myHT? [y yero u kak oH ucnoib3yetcs? IIporeMoHCTpupyiiTe HCIIOIB30BaHKE
LITYHTA.

12. Yto Takoe 1o0aBoyHOE conpoTuBiIeHue? J{is yero u Kkak oHo ucrnoib3yercs? IIponemMoHcT-
pUPYHTE UCIIOJIB30BaHUE JOOABOYHOIO CONPOTUBIICHHUS.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

13. TIpoxeMoOHCTpUPYIiTE BO3MOXKHOCTH npuMeHeHus cpeanl Microsoft Excel (unm mpyroii cpe-
JIbI) 17151 0OPaOOTKHU IKCIIEPUMEHTAIBHBIX JTaHHBIX.
14. Kak B naHHOi#1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTAIbHbBIX JTAaHHBIX?

Ne 36 «CHsiTHe BONBTAMIIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA U OMPECICHNUE €ro YyBCTBH-

TEJIbHOCTH

6. IIpoananusupyiite moayueHHbIE B 1abopaTopHOil paboTte BAX

7. Kaxk onpenensercs nocrosiHHas [lanka B JaHHOM 3KcniepUMeHTe?

8. Kak B nanHoi paboTe MUHUMU3UPYETCS MOTPEUTHOCTD HKCIIEPUMEHTATBHBIX TaHHBIX ?

9. Kak B maHHO# paboTe pacCUUTHIBACTCS MOTPEITHOCTH OMPEaeNICHHs MOCTOsTHHON [1nan

10. TIpogeMOHCTPHPYHTE BO3MOXKHOCTD MpuMeneHust cpeasl Microsoft Excel (wmu apyroii cpe-
161) UIsE 00pabOTKH AKCHEPUMEHTAIBHBIX JTaHHBIX.
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0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTANMHU, MOKA3ATEJIU M KPUTEPUH
OlleHUBAHUSL:

[TpomexxyTouHas arrecTamus Mo AucCHUILINHE «DH3MKa» BKIOYACT TEOPETHUYECKUE BO-
IPOCHI, MO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS OOYYAIONIMMUCS 3HAHWW, U TPAKTHYCCKUE
3a/1aHusl, BBISBISIFOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, MPOBOIUTCS B (hopMe
sk3ameHa (1 u 2 Kypcsl) u 3aueta (2 Kype).

DK3aMeH 10 JaHHOW TUCIUIUIMHE TPOBOJMUTCA B YCTHOH (hopMe MO dK3aMEHAIIMOHHBIM
OmiieTaM, KaXJplii U3 KOTOPBIX BKJIOYAET 2 TEOPETUYECKHX BOIPOCA U OJHO MPAKTHYECKOE 3a-
nanue (3anaqy).

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OILICHKY «OTJHYHO» (5 0ayuoB) — 00yyarONIMACs IEMOHCTPUPYET BBHICOKHN YPOBEHB
c(hOpPMUPOBAHHOCTH KOMITETEHIUI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U IITyOOKOe 3HAHUE y4eO-
HOT'O MaTepualia, CBOOOHO BBINOJIHAET MPAKTHUECKUE 3a/laHUsI, CBOOOJHO ONEpUPYET 3HAHMUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX IMOBBIIIEHHOW CII0KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOyJarouiuics IeMOHCTPUPYET CPEIHHA YPOBEHB
c(hOpPMHUPOBAHHOCTH KOMIICTCHIIUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JOIYCKAIOTCS He-
3HAYHUTENIBHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHUS MIPH aHAIUTUYCCKUX OMEpaIusaX, nepeHoce
3HAHWI U YMEHUI Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OLICHKY «yI0OBJIETBOPHTEIbHO» (3 Oayia) — o0yJaroIuics JeMOHCTPUPYET OPOTro-
BBl ypOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHITHI: B X0/I€ KOHTPOJIHBIX MEPOIPHUSATHH TOITyCKa-
IOTCS OIIUOKH, MPOSIBIISICTCS OTCYTCTBHE OTACIbHBIX 3HAHHI, YMCHUH, HABBIKOB, 00YUYaOLITHICS
WCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYJHCHUS MPH OMCPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU IPU UX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEeY/OBJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics JeMOHCTPUPYET 3HA-
Hus He Oonee 20% TeopeTHyeckoro Marepuana, I0MyCcKaeT CylIIECTBEHHbIE OMNOKH, HE MOXKET
MOKA3aTh UHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTENbHO» (1 Oain) — oOyuaroniuiicss He MOXKET MOKa3aTh
3HAHHS HA YPOBHE BOCIIPOM3BEICHUS U OOBSCHEHHS MH(POPMAINK, HE MOXKET MOKa3aTh MHTEII-
JICKTYaJIbHbIC HABBIKH PEUICHUS IPOCTHIX 3aj1au.

Ilokazamenu u kpumepuu oyenueanus zauema:

- Ha OILIGHKY «3a4TE€HO» 00ydaroUuiicsd AEMOHCTPUPYET YPOBEHb, HE HUXKE IOPOrOBOIO,
c(OPMHPOBAHHOCTU KOMIIETEHLIUH: B XOJ€ KOHTPOJBHBIX MEPONPHUATUH MOTYT JOMYCKAThCS
OIIMOKH, MOXKET MPOSIBISITHCSI OTCYTCTBHE OT/ENIbHBIX 3HAaHUN, YMEHUH, HABBIKOB, 00y4arOIInii-
CsL MOT'YT HUCIIBITBIBAET 3HAYUTENIbHBIEC 3aTPYIHEHUS IIPU ONIEPUPOBAHUU 3HAHUAMU U YMEHUAMU
IIPU UX [IEPEHOCE HA HOBBIC CUTYALINH.

- Ha OIICHKY «HE 3auTeHO» 00YyYaroluiics He MOXKET MoKa3aTh 3HaHUs Ha IOPOTOBOM ypo-
BEHb C()OPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. 00yUYalolUiics HE MOKA3bIBAET 3HAHHE OCHOBHOI'O
MmarepHuaia B o0beMe, He0OXO0IMMOM JUIsl MpeJCTosAeld MpodhecCHOHATBbHON AESITEeNbHOCTH; He
Croco0€H apryMEeHTUPOBAaHHO M IIOCIIEN0BATEIbHO M3J1ararh, JOIMYCKaeT rpyOble OIIUOKH B OT-
BETaxX; HE MOXKET IOKa3aTh UHTEIUIEKTYaJIbHbIE HABBIKU PEILICHUS MPOCTHIX 3a/1ad. HE MOATBEP-
JKIAET OCBOCHHUE KOMIIETEHIUH, IPEyCMOTPEHHBIX IPOTPAMMOM.



8 YueOHo-MeToIMYecKoe U HHPOPMALMOHHOE 00ecrevyeHHe THCIUIIHHBI

a) OcHoBHas JIMTEpaTypa:

Hemuuenko, B.M. ®@usuka [Dnextponnslii pecypc] : yueonuk / B.W. Jlemumuenko, U.B.
Hemumuenko. — 6-e uz., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexxum nocry-
na: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

®dusuka. Teopus u mpakTuka [DneKTpoHHBIH pecypc]: Yuebnoe mocobue / Ilox pen. mpod.
C.O. Kpamaposa. - 2-e usn., gomn. u nepepad. - M.: U1 PUOP, HUIl UH®PA-M, 2016. -
380 c.: 60x90 1/16. - (Beicmiee oOpazoBanme) (Ilepermér 7bBIl). — Pexxum gocryna:
http://znanium.com/bookread2.php?book=522108. - 3ar. ¢ sxpaHna.

0) /lomoJiHUTeIbHAA JIUTEpaTypa:
Cagenbes, U. B. Kypc obmeii ¢pusuku : yaedHoe mocooue. T. 1. Mexanuka. MonekymspHas
¢usuka / U. B. CaBenbes. - 9-¢ u3z., crep. - CII6. u np. : Jlanb, 2007. - 432 c. : un., Tadm. -
(Knaccuueckas yueOHas nureparypa o ¢puszuke YueOHHKHU 175 By30B : CrienuanibHas JIu-
TepaTypa). - TeKCT : HemoCPEACTBEHHBIH.
Cagenwes, U. B. Kypc o0mieit ¢pusuku : yuedbnoe nocodue : [B 3 1.]. T. 2. Dnexrpuuectso u
maraetu3M. Bomael. Ontuka / U. B. CaBenbes. - 9-e uzn., crep. - CII6. u ap. : Jlans, 2007. -
496 c. : un., rpad. - (Knaccuueckas yue6Has nureparypa rno ¢puzuke YUeOHUKH JIJIS BY30B :
CrernuanbHas utepatypa). - TeKCT : HemoCpPECTBEHHBIH.
Cagenwes, 1. B. Kypc o0uieit ¢pusuku : yueOHoe nmocodue : [B 3 T.]. T. 3. KBanToBas onrtuka.
ArtomHas ¢usuka. ®uszmnka TBepaAoro tena. Ousrka aTOMHOTO sSpa U JIEMEHTAPHBIX YaCTHI
/ W. B. CaBensbes. - 8-e u3z., crep. - CII6. u np. : Jlans, 2007. - 317 c. : un., rpad., Tadm. -
(Kimaccuueckast yaeOHas sureparypa o pusuke YdeOHUKHU s By30B : CrienuanbHas JTu-
Teparypa). - TEeKCT : HemoCpeICTBEHHBIH.
Kypc ¢usukn : yueonuk : [B 2 1.]. [T.] I/ [B. B. Apcentses, B. . Kupnuuenkos, C. O.
Kusze u np.] ; mox pen. B. H. JlozoBckoro. - 5-¢ u3x., crep. - CII6. u ap. : Jlans, 2007. -
572 c. : wn., rpad., cxembl, Tabn. - (YueOuuku s By3oB : CrenuaiabHas JUTEpaTypa). -
TekcT : HemocpeACTBEHHBIN.
Kypc ¢usuku : yueonuk : [B 2 T.]. [T.] I / [B. B. Apcentses, B. 5. Kupnuuenkos, C. IO.
Kusze u np.] ; mox pea. B. H. JlozoBckoro. - 5-e uzn., crep. - CII6. u ap. : Jlans, 2007. -
590 c. : wn., rpad., cxembl, Ta0a. - (YueOHuku i By30B : CrernuanbHas JdTepaTrypa). -
TekcT : HemocpeACTBEHHBIN.
Koukun FO. I1. YueOnbie 3amaun nmo ¢usuke [DIeKTpOHHBIA pecypc] : yueOHoe mocobue /
0. T1. Koukun, U. FO. Borauesa ; MI'TYV. - [2-¢ u3a., moarot. mo med. u3a. 2014 r.]. - Mar-
autoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - Pexum moctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1
124054/1515.pdf&view=true. - MakpooOBEKT.

B) MeroauyecKkue yKa3aHus:

Mexannka. MonekynsipHas ¢pusmka u TepmoauHamuka [Tekct]: JIabopaTopHbIii MPaKTUKYM
no ¢usuke / nox pex. FO.II. Koukuna. Marnutoropck: M31-80 MarHuToropck. roc. TexH.
yH-Ta uM. ['.11. Hocoga, 2011. 103 c.

Acbutrryxuna, I'. H. ®usuka : meTonuueckoe mocooue sl CaMOCTOSTEHON MOATOTOBKU K
naboparopubeiM 3aHsaTusM. Y. 1. Mexanuka u mosnexynsipaas ¢usuka / I'. H. Acbuiryxuna, C.
M. T'onoBusnuun, C. I'. Murpanosa ; MI'TY. - Marautoropck : MI'TVY, 2012. - 1 snexTpoH.
OIIT. JTICK (CD-ROM). - 3ar. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1
134650/2933.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBefieHus focTynHbI Takke Ha CD-ROM.

®du3uKa : METOAMYECKOE MOCOOUe ISl CAaMOCTOATEIbHON MOATOTOBKH K JIA0OPATOPHBIM 3a-
Hatusm. Y. 2. DnexrtpudectBo u marHetusm, ontuka / I'. H. Aceuiryxkuna, C. M. T'onoBus-
uuH, C. I'. Murpanosa, E. C. CadonoBa ; MI'TY. - Marautoropck : MI'TVY, 2012. - 1 anek-



http://znanium.com/bookread2.php?book=469821
http://znanium.com/bookread2.php?book=522108
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true

tpon. onr. guck (CD-ROM). - 3Barm. ¢  turyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1
134925/2991.pdf&view=true (mara oGpamenus: 04.10.2019). - MakpooObekr. - TekcT :
AJIEKTPOHHBIN. - CBeneHust 1ocTynHbl Takke Ha CD-ROM.

dusuka atoma, TBepaOro Tena, sapa [Texcr]: MHCTpyKIMS 1O BBITOTHEHHIO JIAOOPATOPHBIX
pabot 1o ¢u3uKe s CTYyIEHTOB Beex crnenuanbHocTel. bemos B.K. u ap. Marauroropck:
oy BIIO «MI'TY», 2007. 48 c.

Oupranr, E. B. PykoBoacTBo Kk pemieHuro 3a1a4 1mo Kypcy obmiei Gpu3uku : yaeOHoe moco-
oue / E. B. @upranr. - 2-¢ uza., ucnp. - CII06. : Jlans, 2008. - 348 c. : mi. - Tekcr : HEMO-
CPEACTBEHHBI.

r) IlporpammHuoe odecnieuenne u UHTEpHET-pecypChI:

Haumenosanue 110

Ne norosopa

Cpox neicTBUS JTULEH3UI

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Nel35 ot 17.09.2007 OeccpouHo
7Zip CBOOOJTHO paclpocTpaHsemMoe | 6ecCpoyHO
FAR Manager CBOOOJTHO pacmpoCTpaHseMoe | 0eccpouHO

1. DnekrponHas 6a3za mepuoandeckux m3ganuii East View Information Services, OOO
«MIBUC». Pexxum nmocryna: https://dlib.eastview.com/, Bxox no IP-anpecam By3a, ¢ BHeUIHEU

CETH 10 JIOTUHY U MapoJIIo.

2. HaI_II/IOHaJ'IBHaH I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘IeCKa}I cucreMa. — Poccuiickuii HHJICKC Ha-
yunoro uutupoBanus (PUHIIL). — URL: https://elibrary.ru/project risc.asp, perucrpaims 1o Jio-

FI/IHy H I1apoJIro.
3. TlouckoBas
https://scholar.google.ru

cucreMma

Axanemuss  Google (Google Scholar). -

URL:

4. NudopmanmonHas cucrtema. — EnuHOe OKHO JOCTyma K HH(OPMAIIMOHHBIM pecypcam. —
URL: http://window.edu.ru, cBoG0IHBIN JOCTYII.
5. Dnexrponnsie pecypcsl 6ubmmoreku MI'TY mm. I'. HocoBa. Pexum oOpamienus:

http://magtu.ru:8085/marcweb2/Default.asp (Bxox ¢ BHelIHelH CeTH 10 JIOTUHY U ITapOJIIo).

9 MaTepI/laﬂbHO'TeXHI/I‘ICCKOQ o0ecneuyeHue AUCHHUIIIMHBI

MaTepI/IaJILHO'TeXHI/I‘{eCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT!

Tun n Ha3BaHUE ayqUTOPHUH

OcHallieHue ayIuTopun

VY4eOHble ayAUuTOpUHN st | MynbTUMeIMHBIE CpPEACTBA XpaHEHWs, Iepefadyd |
IPOBECHUS 3aHATUN | IpeACTaBICHUS HHPOPMAIIIH.

JIEKIIMOHHOT' O TUIa

VYyebHast ayIuTOpus s | JJabopaTtopHble YCTaHOBKM, H3MEpUTENbHbIE MPUOOPHI
IPOBECHUS 1a00paTOPHBIX | AJIs MPOBEIEHHS 1a00PaTOPHBIX PAdOT:

pabor: JlaGopatopus « | 1. banmucTuyeckre MasiTHUKH.

MexaHnuku, MouteKyisipHo#t | 2. MastHuk O6epoexa.

(1)I/ISI/IKI/I U TCPMOJANHAMUKU»

3. ®usnyueckuii MasiTHUK.

4. locka I'anpTOHA.

5. JlaGoparopHasi yCTaHOBKa Ui HCCJEIOBAHUS
pacmpeneneHuss TEePMODJICKTPOHOB TI0 MOIYJII0 HX
CKOPOCTH.

6. JlaGoparopHass yCTaHOBKAa JJisi  OIpPEACIICHUS
nokasarenei agnabdarsl y MmetogoM Kiiemana u Jlezopma.
7. JlaGoparopHasi ycCTaHOBKAa J/Ji TPOBEPKH 3aKOHA
BO3pacTaHUs YHTPONHH B mporecce nuddy3un ra3oB Ha
MOJICJIN TIePEMENTUBAHUS IIIAPOB.
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpuun

8.JlabopaTopHasi ycTaHOBKa MJisi TPOBEPKU 3aKOHOB
BO3pacTaHUs SHTPONUH B MpoIlecce TErI000MeHa.
9.YcranoBka jgabopaTopHas JJisi U3y4E€HUs] 3aBUCUMOCTH
CKOpPOCTH 3BYKa OT Temneparypsl "M®-C3-M"

10. VYcranoBka sabopatopHasi il HCCIEIOBAHMS
TemioeMKocTy TBepaoro tena "MO-TET-M".

11. VYcranoBka mnabopaTopHas [JIsi  OINpPEICICHUS
YHUBEpPCaIbHOM ra30Boil moctosiHHON "M®-OI'TI-M".
12.Crenp nabopaTopHbIi ra30BbIe€ IPOLIECCHI.

13. MepuTtenbHbI HHCTPYMEHT.

YueOHast ayauTOpUs TSt
HPOBE/ICHNUS 71abOpaTOPHBIX
pabor: JlaGopaTopus

((:‘)J'IGKTpI/ILIeCTBa U OIITUKHN»

JlaGopaTopHble yCTAaHOBKH, W3MEPUTEIbHBIE MPUOOPHI
IUTsI IPOBeJIeHUs 1a0OpaTOPHBIX paboT:

1.JlaGoparopHast ~ yCTaHOBKa JJs  HMCCIEIOBAHUSA
AIIEKTPOCTATUYECKOTO TMOJISI ¢ MOMOUIbIO OJMHAPHOIO
30H/A.

2. YcTaHoBKa 7S IIYHTUPOBAHUS MIJUTHAMIIEPMETPA.

3. VYcranoBka mjabopaTopHas JIA  ONPEACICHHS
WHIYKTUBHOCTH coJieHOU 1A u MarHuTHOMN
POHHUIIAEMOCTH.

4. YcranoBka jaboparopHas [Uisl U3y4yeHUs pPEe30HaHCa
HaNpsHKCHUH U OTpe/IeTICHNs] MHyKTUBHOCTH

5. JlabGopaTtopHas ycTaHOBKAa MJii HM3y4eHHUS [JIMHBI
CBETOBOW BOJIHBI M XapakKTEPUCTHK TUPPAKIUOHHOM
PEIIEeTKH.

6. JlabopaTopHas ycTaHOBKa JUIsl ONIPEACIICHUS paguyca
KPUBU3HBI JINH3BI U IJIMHBI CBETOBON BOJIHBI C TOMOIIBIO
kosnen HeroToHa.

7. JlaGoparopHas  yCTaHOBKa
KOHIICHTPAllMd  PacTBOPOB
BpallleHusl.

8. IcTOUHUKY MUTaHUS IOCTOSTHHOTO TOKA.

9. Marasun emkocrteit Time Electronics 1071.

10. Marasun emkxoctu P-513.

11. Maraszun uanyktuBHocteld Time Electronics 1053.
12. Mara3unsl conpoTtuBieHuii P-33.

13. Mynstumerpsl nugppossie MAS-838.

14. Mynetumetpst APPA 106,203,205.

15. Ocuumnorpad neyxkananeHblii GOS-620 FG.

16. IMonspumerp CM.

17.MepuTenbHbl HHCTPYMEHT.

Ul OIpe/esICHUs
caxapa M IIOCTOSIHHOMU

VYyeOHnas ayuTOpUs Ui
IPOBEICHUS 1a00paTOPHBIX
pabot: JlaGopatopuss «AToMa,
TBEPJIOTO TEJa, SIIPar»

JlaGoparopHble YCTaHOBKH, HM3MEpUTENbHbIE MPUOOPHI
JUIS IPOBE/IEHUS TaOOPaTOPHBIX padoT:

1.JTabopaTtopHas ycraHoBka s "M3ydeHus] BHEUTHETO
dotorddexra”.

2. YcraHoBKa 11l U3y4€HU CIIEKTpa aroMa BOJAOPOJa U
olpeieNieHus MocTossHHON Punbepra.

3. VYcranoBka mabopaTopHas A
MOTEHIMaja BO30YXKIEHHS rasa.

4. YcraHoBKa JUIsl ONpeeIeHUs IJTMHBI TTpo0era 4acTHIl
B BO3/yXE€.

5. U3meput.ckopoctu cuera Y UM2-2.

6. Monoxpomaropsl MYM-1.

oTpeieIeHuUs

31



Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpuun

7. Mynetumerpst APPA 205, 207.
8. Ocummnorpad ayxkanansHb GOS-620 FG.
9. MepHTenbHbII HHCTPYMEHT.

YueOHble ayuTOpUN s | InTepakTuBHas JOCKa, IPOEKTOD;

[IPOBECHHUS IIPaKTUYECKUX | MylnbTUMEIUNHBIN IPOEKTOP, IKPAH.

3aHATUH, IPYMIOBBIX u

UH/IMBUYAIbHBIX KOHCYJIbTALIUH,

TEKYIIETo KOHTPOJIS u

IIPOMEXKYTOUYHOM aTTECTALNHU

YyeOnble ayIUTOPUH s | Ilepconanbubie komnbioTepsl ¢ makerom MS Office, ¢
BBITIOJTHEHHS KypCOBOTO | BBIXOJIOM B VHTEpHET M C JOCTYNOM B 3JIEKTPOHHYIO
MPOEKTUPOBAHMUS, IOMEIICHUS 1751 | UHOPMAIIMOHHO-00Pa30BaTEIbHYIO cpeny
CaMOCTOSITENIbHON PaOOTHI. YHHUBEPCHUTETA.

[Tomemenue pana xpanenus U | Cremnaxu,  ceiidpl Uit XpaHeHuss — yueOHOTo
npOopHIAKTHIECKOTO 000py10BaHUSI. WNuctpymeHTHI ISt peMoHTa
o0CTyKUBaHUS yueOHOro | 060pyI0BaHMUS.

000pyTI0BaHUS
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