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1 Llesii 0CBOEHUS AUCLIUTIUHBI

Lenb ocBoOeHWs AUCLUUIVIMHBI — 3TO TMOJIyYeHHWe CTyJeHTaMHd OCHOBOIMOJIararoIux
ripeficTaBeHUd 0 yHAaMeHTa/bHOM CTPOEHUW MaTepuu U (r3UUecKUxX MPUHLIMUIMAX, JIeXKAL[UX
B OCHOBe COBDEMEHHOlM eCTeCTBeHHOHAayYHOW KapTWUHbl MHUpa; (OpMUpOBaHWE Y CTYZEHTOB
COBPEMEHHOI0 eCTeCTBEHHO - HayYHOrO MHPOBO33DEHUS; pa3BUTHE HAyUHOIO MbILUIEHUS U
paciipeHrde Hay4YyHO-TeXHWUYeCKOro Kpyro3opa; OBJlaZleHue OCHOBHBIMM  (hH3UUeCKUMU
KaTeropusiMi, TMOHATUSMU U (yHAAMeHTa/bHbIMU (U3UUECKUMHU 3aKOHaMU; TOyueHUe
rpeAcTaB/ieHU 0 (yHZaMeHTalbHbIX KOHLIEMLUSIX COBPEMEHHOI0 eCTeCTBO3HAaHUs Kak
pe3y/nbTaTa HWCTOPUYECKOrO TIpoLiecca; OB/afieHWe T[pueMaMd UM MeTO[aMHu  pelLleHust
KOHKDETHBIX 33/lad W3 pa3UuHbIX obsiacTedl (U3MKM, yMEHUS BbIJENUTh KOHKPETHOEe
busnueckoe cojiep)kKaHye B MPUKIAAHBIX 3a/1auax Oymayieit mpodeccruoHanbHON [esTeTbHOCTH;
(opMUpOBaHWe HABBLIKOB TIPOBeieHUs (PU3UUeCKOr0 SKCIepUMeHTa, T03BOJISIIOLUX UM
BMOC/EACTBUM OB/a/leTb KOMIUIEKCOM KOMIeTeHLuM, npeaycMoTpeHHbix @®I'OC BO mno
HarpasyeHnt0 noaArotoBku 21.05.04 «['opHoe geno».

2 MecTo JUCHHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl MO/rOTOBKH
CrenuaJmcTa

JuciuriiHa OTHOCUTCS K JUCIIUTUIMHAM 0a30BOTO IUK/IA.

OucturiiHa  «®u3uka»  0OasupyeTcss Ha  €CTeCTBEHHOHAyYHBbIX — IHCIMIUIMHAX:
MaTeMaTHKa, pu3rKa, XuMusi B 06bEMe cpefiHel IKOJIbI.

IOucturuivHa «®Pu3vka» HeoOXoAWMa Kak Mpe/IecTBYOast [Jis U3y4eHUsT CIeyOIX
JMCLIMIIJIMH: BCe TUCLIMIIMHBI eCTeCTBeHHOHAYYHOTro U MpodeCCUOHATBLHOTO LIUKJ/IOB.

3 KomniereHnuu odyuyaromierocs, popmupyemMsie B pe3y/ibTaTe 0CBOEHHA
AMCLMIUIAHBI U IVIAHUPYyeMble pe3y/bTaThl 00yueHust

B pe3ynabTaTe OCBOEHHs AMCLUIUIMHBI — «®PU3MKa» 00ydarolMics J0/DKeH 00/1aaTh
CJIeYIONIMMY KOMITeTeHIUSIMHU:

CTpyKTypHBIi1
5/IEMEHT [TnaHupyeMble pe3y/ibTaThl 00yUeHUsI
KOMITeTEeHI 1K
OK-1 cioco0HOCTBI0 K a0CTPAKTHOMY MBIIIEHHIO, aHA/IM3Yy, CHHTe3y
3HaThb - OCHOBHbI® 3aKOHBI (PU3UKU B 00/1aCTU MEXaHUKH, CTaTUCTUUECKON (PU3UKU U

TepMOJUHAMUKHY, 3/IeKTpUYecTBa M MarHeTW3Ma, BOJIHOBOM UM KBaHTOBOM|
ONTUKH, aTOMHOM W s/lepHOM (PU3MKM U (PU3MKU TBEpAOro Tesa, I'PaHULIb]
MPYMEHNMOCTH 3TUX 3aKOHOB M (PU3UUECKYIO CYLHOCTb SIBJIEHUM U MIPOL|eCCOB,
[IPOMCXOASIIMX B [IPUPOJE.

YMeTb - MPUMEHATb (Pu3nUecKre 3aKOHbI U (PU3MKO-MaTeMaTHUYeCKUM arirapar sl
peIleHrs] He TOJIbKO THMITOBBIX, HO M 00Jiee C/IOXKHBIX HEeCTaHJAPTHBIX 3a/au B
paMKax (PU3MKKU U CMeXKHBIX JUCLIATIIVH;

- UCMO/b30BaTh C/AOXKHBbIe (U3UUecKre MOJend [Jisi OMUCaHUsT peasbHbIX
MpOLIeCcCOB, BEIOMPATh METO/IbI X UCC/IeOBaHMUSI.

Brazetsb - [PaKTHUYeCKUMHU HaBbIKaMU MCII0/Ib30BaHMsT 3/IEMEHTOB (PU3UUECKOT0
HKCIIePUMEHTA U pellieHust GU3UUeCcKHX 3a/jau Ha APYTUX AUCLUIIIMHAX;

- HaBBIKAMHU ¥ METOZMKaMH 0000I1[eHHs pe3y/IbTaTOB pelleHus 3aau,
OKCITePUMEHTA/IbHOM [1eSITeTbHOCTH;

- MeTO[aMH KCIIePUMEHTAIbHOT0 UCC/IeJOBaHus B (hU3KKe (TUIaHUPOBAHHE,
[MOCTAaHOBKA U 00paboTKa SKCIIePUMEHTA);




CTpyKTypHBIi

371eMEHT [TnaHupyemMble pe3y/IbTaThl 00yUeHHS
KOMITeTeHLUH
- BO3MOYXHOCTBIO MEKIUCITUTIZTMHAPHOTO NMPUMEeHEHHUsI 3aKOHOB (DU3HKH.
OIIK-4 TroTOBHOCTBIO C €eCTeCTBeHHOHAyUYHbIX TO3ULUH OLeHMBaTh CTPOEHHe,

XUMHYECKHN U MHHepaﬂbelﬁ COCTaB 3eMHOM KOpBbI, MOp(l)OJIOI‘I/l‘-IECKI/le 0CO0EHHOCTH U
reHeTnyecKue TUIIbI MECTOpO)KAEHI/lﬁ TBEPABIX IM0/IE€3HBIX HCKOINAE€MBIX IIPU PpeIlIeHHuH
3d/id4 M0 palfjMOHA/IbHOMY U KOMIIJIEKCHOMY 0CBO€HHIO

3HaTh

— MEeTO/[bl aHa/TU3a U MO/Ie/TUPOBAHUS CJIOXKHBIX (DU3UUYEeCKHX TPOLIeCCOB;

— MeTOAbl U TOAXOAbl K TEOPETUUYECKOMY M IKCIIEPUMEHTA/bHOMY)
MCC/IeIOBaHUI0, TIpUMeHsieMble B (DU3MKe W PACIIPOCTPAHSIONIMECS Ha Jpyrye
00/1aCTU 3HAHUI.

Ymetb

— MCIO0/Ib30BaTh CJIOXKHBIE (PU3MUecKre MOJesTH /1/Is1 OTIMCaHUs pealbHbIX
MpPOLIECCOB, BLIOUPATh METO/IbI UCC/IeI0BAHMSI, C TIOMOIIbIO PUOOPOB
M3MepSATh (PU3NUeCKre BeTMUMHbBI, IPOU3BOAUTE 00pabOTKY
HKCIIePUMEHTA/TbHBIX JJaHHBIX, TPOBOJIUTH aHA/IN3 MOYUYEHHBIX Pe3y/bTaToB.

Bragets

— HaBblKaMM pabOTbl C IIMPOKUM KpyroM (HU3MUECKHX TMPUOOPOB |
000py/J0BaHMS;

— METO/JaMH TTpOBe/ieHust GU3NUECKUX U3MEPEHHH, pacueTa BeIMUWH, aHa/IM3a
O/TyYeHHBIX JAaHHBIX ¥ HaBbIKAMH TJIAHUPOBAHUS MCCIIeI0BATEIbCKOTO

npoiiecca.

4 CTpyKTypa U cojepykaHue JUCLUITIMHBI

OO011jas1 TPyA0EMKOCTb AUCLIUIUIMHBI cOCTaB/sieT 14 3aueTHbIX eguHUL] 504 akaj. 4acoB, B

TOM 4UHc/ie:

— KOHTaKTHasi pabora — 288/68U akaji. uacos:
— camMocrosiTesibHast paboTa — 180 akaf. yacos;
— TIOATOTOBKA K 3K3aMeHy — 36 akaj. yaca.
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1. dusuueckue 1
OCHOBbl MEXAHUKU
1.1. Kunematuka| 1 | 6 |4/21|4/21 | 8 |- mNOArOTOBKA K|- MpOBEpKa OK-1 -
IIOCTYIIaTe/IbHOTO U 71abopaTopHOMY,  |WHIWBHYalbHBIX | 3YB,
BpaIlaTeJTbHOr0 ceMUHapcKoMy  H|3azau Ne 1-6; OITK-
JIBVDKEHUSI MpaKTAUYeCKOMY - BBITIOJTHEHUE U 4—3yB
1.2. HOunamuka| 1 | 6 |4/2U[4/21| 8 |3aHATHIO; odopmieHre
MOCTYNAaTe/NbHOT0 U - BBITIO/IHEHUE nabopaTopHBIX
BpalliaTe/IbHOr0 MPaKTUUYeCKUX pabor Ne 1, 4, 5, 7;
JIBWKeHUsI pabor (pereHue - cemuHap Ne 1, 2,
1.3. 3akoHel| 1 | 6 |4/21|4/2W| 8 |3ajau); 3;
COXpaHeHust B - CaMOCTOSITe/IbHOE |- KOHTPOJ/IbHAs
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MeXaHUKe n3yueHue yueOHoH |[pabora Ne 1.
1.4. Mexanuueckue| 1 | 6 |4/21|4/211| 8 |u HayuHOU
KosiebaHust u JIUTepaTypsl B TOM
BOJIHBI yucie
1.5. 1| 3 |2/1A|2/1| 8 |3NeKTPOHHBIX
PensituBrcTCKAast pecypcos.
MexaHHKa
WNtoro no paspmeny | 1 | 27 | 18/ | 18/ | 40
N | TN
2. 1
Cmamucmuueckas
¢usuka u
mepmMoOUHAMUKA
2.1. 1| 6 (4/3U] 2/ 6 |- TIOATrOTOBKa K|- IpOBEpKa
Craructrueckas 1 nabopaTopHOMY,  |MHJUBHUAYaTbHBIX
¢dusmka ceMuHapckoMy  H|3azay Ne 7-10;
2.2. MonekynspHo-| 1 | 3 [2/3U| 2/ 6 |[pakTHYeCcKoMmy - BBITIOJIHEHUE U
KWHeTUYecKast 1 3aHSATHIO; ocopmreHue
TeopUsi HUJeaabHOro - BBITIO/ITHEHUE nabopaToOpHBIX
rasa MPaKTUYeCKUX pabot Ne 11,14,
2.3. 1| 6 |3/3U]| 2/ | 6 |pabor (pewenue |15, 16;
TepMojrHaMUKa 1n 3a/1av); - cemrHap Ne OK-1 —
2.4. TernioBble 1] 3 |321] 1 6 - 4,5,6;
MaiuHel. [Tpsmon CaMOCTOSITe/IbHOE |- KOHTPOJ/IbHAsA 031)_7[];&_
1 00paTHBIN LIUKIT n3yueHue yueOHoi |[pabora Ne 2. A
Kapno, 1y OTTO, Y HayuYHOM 3ye
LmKI [nsesns JIUTepaTypsl B TOM
2.5. Asnennss| 1 | 6 |3/14A| 1 |6 qucsie
repeHoca 3JIEKTPOHHBIX
2.6. CeomctBa| 1 | 3 |3/14| 1 |2 pecypcos.
TBEPABIX U KUIKUX
Ten,
TOBEPXHOCTHOE
HaTsDKeHHe
Wroro no paspeny | 1 | 27 | 18/ | 9/ (32
131 | 34
Nroro 3a cemectp | 1 | 54 | 36/ | 18/ |72 |3auer
201|101
3. dnekmpuuecmeo| 2
u MazHemusm
3.1. 2 | 4 421 2/ |2 - TIOATOTOBKA K|- [IPOBepKa OK-1-
OJIEKTPOCTaTUYeCK 1n nabopaTopHOMY,  |MHIUBHAYalbHBIX | 3YB,
oe TI0Jie B BaKyyMe ceMuHapckoMy  u|(3agau Ne 11-15; OIIK-
Y B Bell[eCTBe MPaKTUYECKOMY - BBIIIOJTHEHUE U 4— 3yB
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3.2. [TocTosiHHBIN 2 | 4 411 2/ |2 3QHATUIO; oopmreHue
3/IeKTPUUECKUI TOK 11 - BBITIOJIHEHHE 71ab0paTOPHBIX
3.3. 2 | 4 |421| 2/ |2 MPaKTUUeCKUX pabot Ne 21, 24,
MarsurocTtaTHuecK 11 paboT (perieHre 27, 28;
oe 110Jie B BaKyyme 3afiav); - cemuHap Ne 7, 8,
Y B BeleCTBe - camocTositensHoe |9, 10;
3.4. 2| 4 |41 2 |2 n3yueHre yueOHOW |- KOHTPOJIbHAsI
DJIeKTPOMarHUTHast Y Hay4HOU pabora Ne 3.
VHIYKLHS JIUTepaTypbl B TOM
3.5. 2| 4 (411 2 |1 uucrie
ONeKTpOMarHUTHBI 3JIEKTPOHHBIX
e KojiebaHus U pecypcoB.
BOJTHBI
WNroro no paspgeny | 2 | 20 | 20/ | 10/ |9
7N | 3U
4. Onmuka 2
4.1. 2| 4 |4/31| 2/ |3 - TIOATOTOBKA K|- MPOBEpPKa
I'eomeTpuueckas 21 71abopaToOpHOMY,  |WHIWBH/YaTbHBIX
ONTUKA - YaCTHBIU ceMrUHapckoMy M |(3azau Ne 16-20;
C/lyyad  BOJTHOBOM NIPaKTUYeCKOMY - BBITIOJIHEHUE U
ONTUKMU. 3aHATUIO; odopmiieHre
doromeTpus - BBITIOJIHEHYE nabopaTopHbIX
4.2, 2| 4 14/34| 2/ |2 MpaKTUYeCKUX pabot Ne 32, 34, |OK-1-—
VnTepdepeniys 2n pabort (petenne  |35; 3yB,
cBeTa 3a/ay4); - cemuHap Ne 11, OIIK-
4.3. [Oudpakuus| 2 | 4 |4/31| 2/ |2 - camocTosiTesnbHOoe |12, 13; 4—3yB
CcBeTa 21 M3yJyeHue yueOHOU |- KOHTPOJIbHAs
4.4, Tlonspusanus| 2 | 4 |42U| 2/ |2 Y Hay4YHOH pabora Ne 4.
cBeTa nm JIUTEpPATyphbl B TOM
yucie
371eKTPOHHBIX
pecypcos.
Wroro no paspeny | 2 | 16 | 16/ | 8/ |9
111 | 71
HToro 3a cemectp | 2 | 36 | 36/ | 18/ |18 |DK3ameHn
181 | 101
5. Keanmoeas 3
¢uszuka
5.1. KeantoBas 3| 5 5 2/ |10 |- TmoAroToBKa  K|- IIpOBEpKa OK-1 -
OITHKA 11 nabopaTopHOMY,  |MHJUBHUAYalbHBIX | 3YB,
5.2. OneMeHTBI| 3 | 5 5 2/ (10 |cemuHapckoMy  Hu|3agay Ne 21-27; OIlK-
KBaHTOBOU 11 MPaKTUYECKOMY - BBITIOJIHEHVE U 4—3yB
MeXaHUKU 3aHATHIO; odopmsieHre
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5.3. ®usuka atoma | 3 | 4 4 2 |10 |- BeIIIOJIHEHUE nabopaTopHbIX
MPAKTHUYeCKUX pabot Ne 36, 41,
pabor (pemienue  [42;
3a/ay4); - cemuHap Ne 14,
- caMmocTosiTesibHOe |15;
r3yueHue yueOHOU |- KOHTPOJIbHAS
Y Hay4YHOU pabora Ne 5.
JIUTEpaTypbl B TOM
yucie
371eKTPOHHBIX
pecypcos.
Wrtorono pazpeny | 3 | 14 | 14 | 6/ |30
21N
6. dusuka sdpau | 3
3/1eMeHMAapHbIX
yacmuy
6.1. Apepnasa| 3 | 5 5 | 3/ |15 |- moaroroBka  K|- [poBepKa
du3rka 11 nabopaTOpHOMY,  |MHUBHUAYa/TbHBIX
6.2. ®usukal 3 | 5 5 3/ (15 |cemuHapckoMy  u|3agau Ne28-30;
3/IeMeHTapHbIX 1" IIpaKTUYeCKOMY - BBITIOJIHEHMEe U
4yacTuL] u 3aHSATHIO; odopmiieHre
COBpeMeHHast - BBITIOJIHEHYE nabopaTOpHBIX
du3uueckas MpaKTUUeCKUX pabot Ne 51,53; OK-1-
KapTUHa MUpa pabort (pereHue - cemuHap Ne 16, 3yB,
3a/ay4); 17, 18; OIIK-
- CAMOCTOSITe/TbHOE |- KOHTPO/IbHAs 4— 3yB
u3yueHve yueOHol |pabota Ne 6.
Y Hay4YHOU
JIUTepaTyphbl B TOM
yucie
3JIEKTPOHHBIX
pecypcoB.
Wroro no pasgeny | 3 | 10 | 10 | 6/ (30
21
7. duszuka| 3
meépaozo mena
7.1.®Pusnyeckue 3| 4 4 2/ {10 |- m[OArOTOBKA K|- MPOBEpKa OK-1 -
CBOMCTBA TBEPABIX 2n 71abopaTopHOMY,  |WHIWBHIYalbHBIX | 3YB,
Tesl ceMHUHapckoMy M |3azau Ne 31; OIIK-
7.2. CraTuCTHKa 3| 4 4 2/ |10 |mpakKTUYecKoMy - BBITIOJIHEHME U 4—3yB
®epmu-Irpaka. pAY| 3aHATUIO; odopm/ieHre
O6pa3oBaHue - BBITIOJIHEHYE nabopaTopHBIX
SHepreTUyYeCcKrux [IPaKTUYEeCKUX pabot Ne 43, 44;
30H B KpUCTaJlIe pabor (pereHue - cemyHap Ne 19;
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7.3. Kyaccuueckasd | 3 | 4 4 2/ |10 |3apau); - KOHTPOJIbHAs
Y KBaHTOBas 21 - camocTosiTeslbHOe |pabota Ne 7.
Teopus n3yueHre yueOHOI
3/71eKTPOITPOBOAHOC Y Hay4HOU
TH JIUTEPaTyphbl B TOM
yucie
371eKTPOHHBIX
pecypcoB.
Nrtoro no paspmeny | 3 | 12 | 12 | 6/ |30
61
NToro 3a cemectp | 3 | 36 | 36 | 18/ |90 |3auer
101
HTroro nmo|1,2| 126 {108/| 54/ |180 |3auer, Dk3amMeH, 3aueT
JUCIUILINHE »3 384 | 301

5 Obpa3oBare/nbHbIe U HHGOPMALMOHHbIE TEXHO/I0TUH

[Tpu peanu3aluM pa3/UUHBIX BUJOB YyueOHOW paboThl Haubosiee 3 heKTUBHBIE
pe3yJ/ibTaThl OCBOEHMs [JUCLIMIUIMHBI «®PU3MKa» Jal0T TpaJWLIMOHHBIE 00pa3oBaTe/bHbIE
TEXHOJIOTUH,  TEXHOJOTMM  TpoOseMHOro  oOyueHWs,  HMHTEPaKTHBHbIE  TEXHOJIOTHH,
WMH(OPMaIMOHHO-KOMMYHHUKALIMOHHBIE 00pa30BaTe/IbHbIE TEXHOIOTHH.

1. TpaguroHHble o0Opa3oBaTe/bHbIE TEXHOJOTMHA OPUEHTHDPYIOTCS Ha OpPraHH3aluio
obpa3oBareslbHOTO  TIpOL{eCcCa, TPeJTIoNaralolyl0  IMpsMYI TPAaHC/SILIMIO  3HAaHWKA — OT
TiperioiaBaTesisi K CTy/leHTy (TIperMYyL[eCTBeHHO Ha OCHOBe OOBbSCHUTE/bHO-WUTFOCTPATHBHBIX
MeTo/[0B 00yueHus1). YueOHasi 1eSTe/IbHOCTh CTYAE€HTa HOCUT B TaKUX YCJIOBUSIX, Kak MPaBUIIO,
PernpoyKTUBHBIN XapaKTep.

®opMbl YUeOHBIX 3aHATHIA C UCTIOb30BaHUEM TPAZAULMOHHBIX TEXHOJIOTHA:

WnadopmarioHHasi ~ JIeKLUsi—  TOC/TeZioBaTe/lbHOe — W3/IOKeHWe ~ Marepuasa B
JVCLIUTJTMHAPHOW JIOTUKE, OCYILIECTB/ISIEMOE TPEUMYILeCTBEHHO BepOa/lbHBIMU CpeJCTBaMU
(MoHoJIOT TIpernoziaBaTerisi).

CemuHap — Oecesja rperioziaBatesisi U CTY/|eHTOB, 0OCy)X[eHHe 3apaHee I0/[TOTOBIEHHBIX
cooOIeHNi TO KaK/AOMY BOMPOCY IUIaHA 3aHATHS C eAWHBIM [iII BCeX TepeYyHeM
peKoMeH/1yeMoi 00si3aTeTbHOM U AOTIOTHUTE/IbHOU JTUTePaTyphl.

[TpakTHueckoe 3aHsATHe, TTOCBSIEHHOE OCBOEHHIO KOHKDETHBIX YMEHWW W HaBBIKOB II0
TIPe/IJIOXKEHHOMY a/ITOPUTMY.

JlabopaTopHast paboTta — opraHu3aiusi yueOHOW pabOThI C peaTbHBIMM MaTepPUATbHBIMU U
WH(OPMAIIMOHHBIMU 00BEKTaMH, JKCIIepUMeHTa/lbHasi paboTa C aHaJOTOBBIMU MO/IEJISIMU
peanbHBIX 00BHEKTOB.

2. Texnosornu 1pobnemMHOro oOyueHus — OpraHM3alysi 0Opa30BaTesbHOTrO IpOoIiecca,
KOTOpasi TIpe/irosiaraeT MOCTAHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3ZlaHHe Y4eOHBbIX MPOOIeMHBIX
CUTYaLM /151 CTUMYJ/TUPOBAHUS aKTUBHOM 1103HABaTe/TbHOU IeATe/TbHOCTH CTY/I€HTOB.

®opmbl yueOHBIX 3aHATHH C UCIIOb30BaHWEM TeXHOJIOTHI MPOO/IeMHOT0 00yJYeH s :

[TpobsieMHast JleKIUsi — W3/I0’KeHHWe Marepuaja, IpeArosarawpilee IMOCTaHOBKY
npoO/eMHbIX M [JUCKYCCHOHHBIX BOTPOCOB, OCBeIeHHWe pAa3/JMUHbIX HAyYHBIX I10/XO/I0B,

9




AaBTOPCKME KOMMEHTapuH, CBsI3aHHbIE C pa3/IMUHBIMH MOZEJISIMH WHTEPIIPeTaliii U3y4aeMoro
MaTepHaJa.

[TpakTnyeckoe 3aHsATHEe B (opMe TIpaKTUKymMa — OpraHu3anus y4eOHOW paboThl,
HarpaB/ieHHasi Ha pellleHHWe KOMILIeKCHOM yueOHO-TI03HaBaTe/IbHOW 3a/jaud, TpeOyroieil oT
CTyZleHTa MPUMeHEeHUs] KaK HayUHO-TeOPeTUYeCKUX 3HAHUM, TaK U MPAaKTUUeCKUX HAaBBIKOB.

3. TexHonoruv TPOEKTHOTO OOyueHHsi — OpraHu3alusi oOpa3oBaTelbHOTrO Tpoliecca B
COOTBETCTBUM C aJTOPUTMOM TIO3TAlTHOTO PpeIeHUs] TPOOJeMHOM 3a/laudl WK BBITTOJTHEHUS
yuebHoro 3asianusi. [IpoeKT rpe/rosaraeT COBMeCTHYIO yueOHO-TI03HaBaTe/IbHYIO /1esiTe/IbHOCTh
TPYIIIBLI CTY/IEHTOB, HarpaB/IeHHYI0 Ha BbIPAaOOTKY KOHIIETIUM, YCTaHOBJIeHUe 1iesiel U 3aziay,
(GhOpMyMPOBKY OXKWJ@eMbIX pe3y/bTaToB, ONpeZie/ieHre TPUHLUMIIOB U MEeTOJUK peLleHUs
TIOCTaB/IEHHBIX 3a/la4, TUTAHUPOBaHWE XOZa pabOThbI, TOWUCK [JOCTYIHBIX W OMNTHMAa/IbHBIX
pecypcoB, TIO3TalHyK peanu3alidio IjlaHa paboThl, TMpe3eHTal[di0 pe3y/bTaToB paboThbl, UX
OCMBIC/IEHHE U pedieKCHIO.

OCHOBHBIE TUIIBI TPOEKTOB:

VccnemoBaTeTbCKUM  TIPOEKT —  CTPYKTypa TIpuO/ImKeHa K ¢GopMmaTty HayuyHOTO
WCcieloBaHUs  (10Ka3aTe/NbCTBO aKTyaJlbHOCTM TeMbl, OIfpejie/ieHe Hay4yHOW TMpobJiemsbl,
npeaMeTa U OObeKTa WCCIe[NOBaHUS, Ijeied U 3a/lay, MeTO/0B, MCTOUHUKOB, BBIBIDKEHHE
ruroTe3sbl, 0600111eHre pe3yIbTaToB, BBIBO/LI, 0003HaUeH1e HOBBIX MP00JieM).

VHbOpMalLMOHHBINM MPOEKT — yueOHO-TT03HABaTe TbHAS /IeATe/TbHOCTh C SIPKO BBIPA’KEHHOMH
IBPUCTUYECKOW HarpaB/IeHHOCThIO (MTOMCK, OTOODP U crucTeMaTru3alus UHGOpMalii 0 KaKOM-TO
00beKTe, 03HAKOMJ/IEHHE YUaCTHUKOB TIPOEKTa C 3TOW MHGbopMaluel, ee aHamu3 U 00001eHNe
7SI TIpe3eHTaruu 6osiee MIMPOKOW ayIUTOPHH).

4. VIHTepaKTUBHbIE TEXHOJIOTMM — OpraHW3amus o0pa30oBaTeSbHOTO Mpoliecca, KOTopas
ripe/rionaraeT akTUBHOe W HeNMHeWHOe B3aMMOJeMCTBHE BCeX yUaCTHHUKOB, JOCTH)KeHHe Ha
3TOM OCHOBe JIMYHOCTHO 3HAUMMOTO [jid HUX 0Opa3oBaTe/ibHOTO pe3ysbTaTta. Hapsimy co
CrelMaji3UpOBaHHBIMU ~ TeXHOJIOTHUSIMM ~ Takoro  pojia  MPUHLMII ~ WHTePaKTUBHOCTH
MPOC/IEXKUBAETCST B OOJIBIIMHCTBE ~ COBPEMEHHBIX  00pa3oBaTe/MbHBIX  TEXHOJIOTHH.
VHTepakTUBHOCTD TO/[pa3yMeBaeT CyObeKT-CyObeKTHbIe OTHOLIeHUsI B X0/le 00pa30oBaTe/lbHOTo
nporiecca Y, Kak cyieficTBre, (hopMUpOBaHWe CcaMOpa3BUBAIOITelCss MH(HOPMaI[MOHHO-PeCypCHOM
cpefpbl.

@®opMbl yueOHBIX 3aHATHN C WCIOJb30BAaHUEM CITEI[UATU3UPOBAaHHBIX HMHTEPAKTUBHBIX
TeXHOJIOTHM:

Jlekust «oOpaTHOW CBSI3W» — JIEKLMSI—TIPOBOKAIMs (M3/10)KeHWe MaTepHuasa C 3apaHee
3aryIaHMPOBaHHBIMU OIIMOKaMMU), JieKLusi-0ece/ia, TeKIUs-AUCKYCCHS.

CeMHHAp-/TUCKYCCUSI — KOJUIEKTUBHOE OOCY’>K[eHHe KaKOro-jimbo CIOpPHOTO BOIPOCa,
npobsieMbl, BbIsiB/ieHMe MHEHUW B rpyrre (MeXrpyIiroBO#M [uanior, JUCKYCCHsl Kak CIiop-
Jliaior).

5. VHdpopmalMoOHHO-KOMMYHHKAL[MOHHBIe 0Opa3oBaTe/ibHble TeXHOJIOTUM — OpTraHK3al[ust
oOpa3oBaTeslbHOrO  TIpoIleCcCa, OCHOBaHHas Ha  TPUMEHEHWM  CTeldau3upPOBAHHBIX
TIPOTPaMMHBIX CpeJi ¥ TeXHUUYeCKUX CpeZicTB pPaboThl ¢ MH(OopMaljeil.

@®opMbl  yueOHBIX 3aHSATHUA C WCIIO/b30BaHUEM HWHGMOPMAIMOHHO-KOMMYHHKAI[MOHHBIX
TeXHOJIOTHM:

Jleksi-BU3yan3aliusi — W3JI0)KeHWe COJIeP)KaHWsl COTIPOBOXK/IAETCS  Tpe3eHTal[uen
(memoHcTparueli yueOHbIX MaTepyasioB, NpeCTaB/leHHbIX B Pa3/IMUHbIX 3HAKOBBIX CUCTEMax, B
T.U. WUIFOCTPAaTUBHBIX, TPaUuecKuX, ayZuo- U BUleoMaTepranoB).

[TpakTryeckoe 3aHsTHe B (hopMe Tpe3eHTalluu — Tpe/icTaBlIeHre pe3y/bTaTOB MPOeKTHON
WIA  WCCIe/0BAaTeNIbCKON  [IesITeTbHOCTH  C  WCIIO/Ib30BaHWEM  Creldai3upPOBaHHBIX
TIPOrPaMMHBIX Cpe/i.
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6 YueOHO-MeTOAHUeCKOe ofecrieueHre CaMOCTOATe/IbHOM PadoThl 00yUarouXxcst

[lo pucuumiimHe  «®Pusrka» TpeyCMOTpPeHa ayJWTOpHas W BHeayJUTOpHas
caMocTosiTe/IbHast paboTa 00y4aroLMXCsl.

AyputopHasi camocTosiTenbHasi paboTa CTy/IeHTOB TIpeJIioaraeT pemieHre KOHTPOJBHbBIX
3a/la4 Ha MPAKTUUeCKUX 3aHATHUSX.

ITpumephble ayoumopHble KOHMposabHble pabombt (AKP):
1 cemecTp
KonTposibHas padora Ne 1 «Pu3nyeckue 0CHOBbI MEXaHUKW»

3apanue 1. Pagnyc-BeKTOD YaCTHLIBI OTpeesisieTCs BbIpaKeHueM r =3t’i +4t”j + 7k ,
rae i, j,k -envHuuHble BeKTOpa oceid X, Y, Z. Boruncauts: 1) myTh S, NpOMAEHHBIN YaCcTULIeN
3a nepBble 10c, 2) Moayb repemelleHusi Ar 3a To)Xe BpeMms, 3) yCKopeHHe udacTuillbl. OTBeT:
S=500M, Ar=500M, a=10 m/c>.

3aganue 2. Koseco BpaljaeTcss BOKPYT HEMOJBWKHOM OCH TaK, YTO Yroj IOBOpOTa
3aBUCHT OT BPEMEHH M0 3aKOHy ¢ =10+20 - 2 °, Haiitu: 1) cpesHee 3HaueHWe YTIOBOM
CKOPOCTH (<) 3a TIPOMEXYTOK BpeMeHH OT t=0 [0 OCTaHOBKW; 2) YIJTIOBOE YCKODEHHE B
MOMEHT OCTaHOBKHU KoJjieca; 3) MOJHOe YCKOpeHUe TOUYKHM, HaxoAdllelcst Ha paccTossiud 0,1M ot
OCH BpallleHus /11 MOMeHTa BpeMeHu t=4 ¢. Oteet: 10 pag/c; -4 pag/c?; 1,65 m/c?.

3aganue 3. [lo ropu3oHTa/bLHON TMOBEPXHOCTU ABWKETCS TeJI0 MacCod Mm=2 Kr Mo
neiicteueM cunbl F=8 H, HampassieHHo# mog yriom o=60° kK ropusonty. Haiiti paccrosiHue,
KOTOpOe TIPOLIO TesI0, eC/Id ero CKOPOCTh YBeJWYMIach € 3 10 5 M/C, a KO3(pPULIMeHT TpeHust
MeXX/ly Te/IOM U TI0BepXHOCThI0 paBeH p=0,1.0tBeT: 5,9 m.

3aganue 4. [llap maccoii m;=5 Kr JBUKeTCS CO CKOPOCTbIO V= 1 M/C U CTa/IKUBaeTCs C
MOKOSILIUMCSI I1apOM Maccod m,=2 Kr. OrnpejenuTe CKOPOCTH LIApOB MOC/ae yjaapa. Ynaap
CUMTaTh YIIPYTUM, IPSIMbIM U LieHTpasibHbIM. OTBeT: 0,43 m/c, 1,43 m/c.

3aganue 5. YpaBHeHre Koje0aHUM TOUKM UMeeT BUA: X =A -Cos ot +7) , rie A=0,02 m,
o= 1 ¢, 1 =0,2 c. OnpegenuTh MepUo/l, HauaabHYI0 (a3y KojeOaHHi TOUKH U e€ YCKOPeHHE B
MOMeHT BpeMeHH 1 c. OtBet: T=2 ¢; ¢0=0,2m paz; a =0,16 m/c.

KonTposbHasi padora Ne 2 «CtaTucTHUecKas (pu3uKa U TEPMOJUHAMHKA»

3apanme 1. Haiigure Ay ra3oobpa3HOro a3oTa TemriepaTypy, TPH KOTOPOW CKOPOCTSIM
Mosiekyn vi = 300 m/c u v, = 600 M/C COOTBETCTBYIOT OJMHAKOBble 3HAUeHHUS (PYHKLIUU
_ m(V22 - V12)

4k 1n(V, /V))

3ajanue 2. ljeanbHblii AByXaTOMHBIM ra3 obbemom 5 1 u gasienvem 10° Tla
V30XOpUUeCKHU Harpeiy, B pe3yJ/bTaTe Yero CpefiHss KWHeTUYecKas SHeprusi ero MOJIeKYJI
yBenunaack oT 0,0796 3B go 0,0923 5B. Ha cKoJIbKO Tpy 5TOM M3MEHUTHCS JaBjeHue rasa? B
JaybHeNIIeM ra3 M30TepMUUYEeCKd PACIIMpWId A0 HayajabHOTO JAaBijieHus. Orpezenure oO0bem
rasa B KoHLle npouecca. OtBet: yBennuutcs Ha 0,16 MIla; 5,8 1.

3aganue 3. Onpegenvre K03hUILMEHT TEIJIONPOBOJHOCTA A a30Ta, eCu KO3 UIeHT
JUHAMHWYeCKON BSI3KOCTH 1| [JIs HEro TpH Tex ke ycioBusx paBeH 10 mkIla-c. OtBer: A=7,42
MBT/mM-K.

3aganue 4. 12 r a30Ta HaxXO[ATCS B 3aKPBITOM COCyZe 00beMOM 2 J1 TIPU TeMIlepaType
10°C. Tlocsie HarpeBaHusi JlaBjieHWe B Cocyje cTaao paBHO 10*mMm.pr.cT. Kakoe KO/IMYeCcTBO
Teruia 6b1I0 Co00LeHo rasy npy HarpeBauuu? Oteer: 4,1-10° IDx.

3aganue 5. Cmernanu Bogy Maccod m;=5kr npu temneparype T:=280 K ¢ Bogoit maccou
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m,=8kr npu Temmneparype T, =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) usmeHenue AS
SHTPOIWH, TIporcxosiree rpu cmemmBany. Oteet: 323 K; 0,3 kbx/K.

2 cemecTp
KonTposnbHasi padora Ne 3 «J/1eKTPUYECTBO M MarHeTHU3M»

3aganue 1. DrekTpuyeckoe Iojie Co34aHO AByMs 3apsafgamMu ;=10 HKn v q.=-20 =K,
HaxoAsIMMuUcsl Ha pacctosiHid d=20 cm fapyr oT apyra. OnpefennTh HarpsbKeHHOCTh T0JISL B
TOUKe A, yJa/leHHOW OT mepBOro 3apsja Ha pacctosHue r1=30 cM U OT BTOpPOro Ha r,=50 cM.
PaccuuTathe paboTy, KOTOpyH HeoOXOAWMO COBEpIIWThb, UTOOLI TMepeHeCcTH TOUYeuHbId 3apsf
qo=5"10"* KJ1 U3 TOUKH HaXOZAIIMICS TTOCepeuHe MeXXay 3apsijamu B Touky A. Otset: 280B/m,
0,42 Tx.

3aganue 2. ViMeeTcsi ipeiHa3HAUeHHbIN /11 U3MePeHUs1 pa3HOCTU TNoTeHManos o 30 B
BO/ILTMETD comnpoTuBieHeM 2 KOwm, Kotoporo pasgeneHa Ha 150 penenuit. Kakoe
COTMPOTHUBJ/IEHWE HAZI0 B3ATh W KaK ero BK/IIOUWTh, YTOObI 3THM BOJBTMETPOM MOKHO OBLIO
VM3MEpUThb pa3HOCTb MOTeHUUasoB [0 75 B? Kak HU3MeHWTCS MpU 3TOM 1jeHa Je/leHUs
BosibTMeTpa? OtBet: 3 KOM, 0,5 B/gern.

3aganue 3. [To npoBo/OYHOM paMKe UMerollel (OpMy MpPaBUIBHOTO I1€CTUYTOJIbHUKA,
uner TOK cunod I=2 A. Tlpu 3TOM B I1ieHTpe paMKu o0Opa3yeTcss MarHUTHOe Tiojie C
HarpsbkKeHHOCThI0 33 A/M. HaiiTu JiMHYy TIPOBOJIOKH, U3 KOTOPOM cJjenaHa paMka. OtBet: [=0,2
M.

3aganue 4. [IpoBojsiias paMka romelijeHa B OJHOPO/IHOE MarHUTHOE T0Jie C UHAYKLen
B = 0,1 Ta. II10CKOCTb paMKH COCTaB/ISIeT C HarpaBIeHWeM MarHMTHOro mojs yroa ¢ = 30°.
[Tnomazas pamMku S = 20 cm?, comporueiende R = 0,1 Om. MarHurtHoe mojie paBHOMEPHO
yMeHblIaeTcs: 10 HyJs1 3a Bpemsi At=0,1 c. OnpesenuTe: a) cpefHee 3HaUeHUe 3.7.C. UHAYKLWH,
BO3HMKaroIlel B paMKe; 0) CUTy MHAYKIIMOHHOTO TOKa; B) 3apsij, KOTODPbIi MPOTeUeT Mo paMKe
3a BpeMms ymeHbitenus mojist. Oteet: 1 MB; 10 MA; 107 K.

3apanue 5. ConeHouZ, C MHAYKTUBHOCTBIO L.=7 MI'H ¥ aKTUBHBIM cOonpoTHBieHreM R=44
OM mNoOAK/MIOUMIM K MCTOYHHMKY TNOCTOSIHHOro Hampsbkenus Uy, a 3areM K TIeHepaTopy
CMHYCOW/Ia/IbHOTO HaTPSKeHUs1 C [JeMCTBYOIMM 3HaueHreM HanpsbkeHusi U,=U,. [Ipu Kakoi
YyacToTe TeHepaTopa MOIIHOCTh, MOTpedsisieMasi CcoleHOWAOM, OyzZeT B 5 pa3 MeHbllle, 4eM B
rnepBoM ciiyvae? OtBet: v=2 KI'.

KonTposbHas padora Ne 4 «OnTHKa»

3aganue 1. B onbiTe FOHra Ha myTH 0IHOTO M3 MHTEP(epUPYIOLUX Jyuel moMelanach
TOHKasl CTeKJISTHHasl I/IaCTUHKA, BCJ/Ie[CTBHE Yero LieHTpa/bHasl CBeTJiasl I10J10ca CMellanach B
M0JI0)KeHre TlepBOHAYa/IbHO 3aHsTOe TMSITOW CBEeT/ION MO/ocoi(He cuuTasi ljeHTpasibHOM). Jlyu
rajiaeT Ha IUIACTUHKY IeprieHAUKYsipHO. [Tokasaress npesiomieHus I1aCTUHKYA n=1,5. [InvHa
BOJIHBI cBeTa A=6-107 M. KakoBa TomyHa miactuHku? OTBeT: 6 MKM.

3aganue 2. benplli CBeT majaeT HOPMaJbHO HA IOBEPXHOCTb CTEK/ISSHHOM IUIACTUHKU
TomumHon d=0,4 MKM, Haxogjsuleiics B Bo3ayxe. IlokasaTesnb TpesiomyieHUsl CTeK/la Ne=1,5.
Omnpenenure: a) reOMeTPUUECKYIO U ONTHUUECKYI0 Pa3HOCTh X0/ja WHTep(hepupyroIux iyueii B
NpoXosilieM CBeTe, 0) /[AAMHBI BOJIH, MHTEHCHBHOCTb KOTOPBIX OcCiabsiseTcss rocse
MPOXOXK/AEeHUS M/IaCTUHKU. CUMTaTh, UTO BUAMMAs YaCThb CMIEKTpa JIEXKUT B UHTepBasie [JIMH BOJIH
ot 0,4 no 0,7 mkm. OTBeT: 0,8 MkM; 1,2 MKM; 0,48 MKM.

3aganue 3. Ha qudpakijMoHHYIO pellieTKy HOpMasnbHO TajlaeT My4yoK cBeTa. KpacHas
JIVHUSA C IJTMHOM BO/THBI A=630 HM BH/IHA B CITEKTPE TPETbero mopska mog yriom ¢=71°. Kakas
CrieKTpasbHasi IMHUS BUJHA M0 3THUM >Ke YIJIOM B CIIeKTpe ueTBepToro nopsifka? Uemy paBHa
nocTosiHHas pemieTkn? CKOMBKO BCEro KpacHbIX MakKCMMYMOB JaeT 3Ta peletka? OtBeT: 473
HM; 2 MKM, 7.

3aganue 4. [IBa mosisipusaTopa pacIiojIOKeHbl TaK, UTO YTOl MeXAY WX IJIOCKOCTSIMHU
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nporyckanuss paseH  25°. Omnpefe/nTbh, BO CKOJBKO pPa3 YMEHBIIWTCS WHT@HCUBHOCTh
€CTeCTBEHHOTO CBeTa TpH MPOXoKAeHUu: 1) uepe3 ofuH (TepBbIi) ToJisspu3aTop, 2) yepe3 oba
nosisipuszaropa. KosdduimeHnt norsomeHus ceera B nossipusarope paseH 0,08. Otset: 2,17;
2,88.

3apanme 5. Kakas gons sHepruu (oTOHa wH3pacxofioBaHa Ha pabOTy BBIPBIBAHUS
3/IeKTPOHA, ec/v KpacHasi rpaHuna (oro3ddexkra 307 HM M MakcuMMa/ibHasi KWHETHYecKas
5Heprusi poTo3nekTpoHoB 1 3B? Otser: 0,8.

3 cemecTp
KonTposnbHas padora Ne 5 «KBanToBas ¢u3znka»

3apanue 1. YepHoe Tesio umeet temrepatypy 3 KK. IIpu oxnakgeHuu Tesa AjIiHa BOJIHBI,
TIPUXOZSILAsCsl HA MAaKCUMYM H3/y4yaTebHOM CIOCOOHOCTH, M3MeHWach Ha 8 MKM. [lo Kakoi
TeMIlepaTypsbl 0X/1aAu10ck Teno? Oteet: 323K.

3aganue 2. DiieKTpOH o00saflaeT KuHeTHdeckoit sSHeprueit 30 3B. Ornpepgenurb
71e0pOIiIeBCKYTO ZJIMHY BOJTHBI 371eKTPOHA. BO CKOMBKO pa3 M3MEHHWTCS 3Ta /I/IMHA BOJIHBI, eC/d
KUHEeTHUeCKast S3Heprus ymeHbmmTcst Ha 20%? Otset: 2,2:10"m; 1,12.

3apanue 3. TIpu ABWKEHUN YaCTHUIIBI BJOb OCH X CKOPOCTh ee MOXKeT ObITb Orpe/iesieHa C
TOUHOCTBIO (ommbKo#) m0 1 cm/c. Haliti Heoripeie/leHHOCTh KOOPAMHATHI, €C/M UaCTHUIIeH
sByisietcst: 1) s71ekTpoH, 2) apobunka maccoii 0,1r. Oteet: 0,01m; 102Mm.

3apanue 4. Yactuija HaxoAuTcsi B OeCKOHEYHO TyOOKOW O[HOMEPHOM MOoTeHIMaabHON
VMesi MUHUMaJIbHY0 3Hepruro. KakoBa BeposSITHOCTh OOHapy’KeHHsI UaCTHUIIbI B Cpe/IHe TpeTu
ambl? OtBet: 0,609.

3aganue 5. OmnpefenuTb [IMHY BOJIHBL, COOTBETCTBYIOLYH) TpeTbed JIMHUM CepUU
banbmepa: 1) B cniekTpe n3nyueHuu Bofopoja, 2) B cnekTtpe u3nydeHusi noHa renvs. OTBeT:
434um, 1098M.

KoHTposibHast padora Ne 6 «PU3HKa sApa U 3/IeMEeHTAPHBIX YaCTHI»

3aganue 1. IleppoHauabHas Macca M30TONA UpUAUS - Ir paBHa m = 5 T, MepUOf
rnonypacnaza 75 cyrok. Omnpepenvre, CKOJIBKO sfep pacrajzerca 3a 1 CeKyHAY B 3TOM
niperiapaTe. CKOJIbKO aTOMOB 3TOrO IpernapaTa ocTaHeTcs uepe3 30 CyTOK M BO CKOJBKO pa3s
M3MEHMTCsl aKTUBHOCTS TIpernapara 3a sto Bpemsa? Otsert: 1,67-10%; 1,2:10%%; 1,32.

3apanue 2. Inpo Gepwus-7 B-paguoakTHBHO o cxeme K-3axBara. 3amucaTh peakiiuio.
Kakue yacTHIbl TIpu 3TOM 00pa30BaMCh?

3apanue 3. HeliTpuHHOE W3/1yueHHe 3Be37bl MOXKET BO3HUKHYTh 3@ CUET OObeJMHEHUs
JBYX TIPOTOHOB C o0Opa3oBaHWeM jleliTOHa. 3anuiivTe peakiuioo. Kakve uacTUIbl elle
00pa3yroTcs B 3TOM peakijum?

3apanue 4. HailTu sHepruro CBsi3u sijipa, KOTOpOe UMeeT O/[MHAaKOBOe UHC/IO MPOTOHOB U
HeHTPOHOB ¥ paJjyc, B TI0JITOPA pa3a MeHbIIHii paguyca siapa >’ Al . Oteet: ®Be , 56, 5 M3B.

3ajanme 5. VI3 mepBoHauasbHO CBOOOJHBIX TIPOTOHOB M HEMTPOHOB 0Opa3syeTcsi sipo
yryepoga-12. Kakasi sHeprus npy 3TOM BblZe/I1eTCs], KaK OHa Ha3biBaeTcs1? Ecimu cuHTe3upoBaTh
TakuM oOpa3oM 1 T yrjepoJa, TO CKOJILKO BCETO BBIJEUTCS TPU 3TOM 3Heprun? Kakomy
KOJIMUeCTBY He()TH 3Ta 3Heprus skBuBasieHTHa? OTBeT: 92,4 M3B; 740 I'Ix; 16 T.

KoHTpo/sibHas padora Ne 7 «PU3HKa siipa TBEPAOro Tesia»

3aganue 1. HarnvcaTh MHAEKCHI HallpaBeHUs MPsIMOM, MpoxoZsiieit uepe3 y3/bl [[100]] u
[[001]] kyOuueckol MPUMUTHBHOM PEIIETKH.

3aganue 2. Ompeze/nuTh KOJHYEeCTBO TeIioTel AQ, HeoOXoauMoe [/ HarpeBaHUs
kpuctaia NaCl maccoit m=20 r Ha AT=2 K, B AByX C/lyuasiX, eC/ii HarpeBaHue MPOUCXOJUT OT
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temriepatypel: 1) T:=0p; 2) T,=2 K. Xapakrepuctudeckyto Temriepatypy [debast 8p ams NaCl
npuHATH paBHOU 320 K.

3aganue 3. Ornpeie/IMTh YMCIIO N Y3/10B, NPUXOAALMXCS HAa OZIHY 3/IeMeHTapHYH0 STYelKY B
rpaHeLleHTPUPOBaHHOM KyOHUeCKoi peleTke.

3aganue 4. Kycok meraiia obwema V=20 cm’ Haxoautcs mipu Temreparype T=0.
Onpepenuts uncio AN cBOOOJHBIX 37€KTPOHOB, WMITYJIbChl KOTOPBIX OT/IMYAOTCS OT
MaKCHMaJIbHOTO UMITY/IbCa Pmax HE O0s1ee uem Ha 0,1 pmax. JHeprusi Pepmu &=5 3B.

3aganue 5. OOpa3sel] U3 Bell[eCTBa, COZiepyKalllero SKBUBa/IeHTHbIE sifipa (TIPOTOHBI),
HaxOoJWUTCS B OJHOPOAHOM BHelllHeM MarHUTHOM mosie (B=1 Tin). Onpenenuts: 1)
OTHOCUTE/TbHYIO Pa3HOCTh 3aCe/IeHHOCTel SHepreTUuecKUx YpoBHel rpu temmneparype T=300
K; 2) yacrory v, Tpu KOTOpO¥ Oy/1eT MPOUCXOAUTD SZePHBIM MarHUTHBIN Pe30HaHC.
OKpaHUPYIOIIUM JIeliCTBHEeM 3/IeKTPOHHBIX 000JI0UeK U coceJHUX sifiep npeHeOpeyb.

ITpumepHble uHousudyaibHble omawHue 3adanus (U/13)

1 cemecTp

3apaua Ne 1 «KKnuHemaTHKa OCTyNaTe/IbHOI0 M BpaliaTe/IbHOI0 JBHIKEHU»

TOuKa JBWKETCS 10 OKPY)XHOCTH paguycoM 4 M 1o 3akoHy S =A+Bt' rre S —
npoiiieHHeli yTh, A=8 M, B=2 wm/c? t- Bpemsa. Onpejenutb, B Kakoii MOMEHT BpeMeHU
HOpPMaJIbHOE YCKOpeHHe paBHO 2 M/c’. HaliTh CKOpOCTb, TaHreHI[UaIbHOE U MOJIHOe YCKOPeHHe
TOYKHU B 3TOT MOMEHT BpeMeH!

3apauva Ne 2 «/luHAaMHMKa NOCTyNaTe/JIbHOr0 ABH)KeHUs»

Ha 0601 MaxoBuKa guameTrpoM 60cM HaMOTaH IIHYP, K KOHI[Y KOTOPOTO TMPUBsSi3aH I'Py3 C
Maccom 2 kr. OnpefenuT MOMEHT UHEPLIMA MaXOBHKa, eC/Id OH BpalllasiCh PABHOYCKOPEHHO MO/
JIeNCTBUEM T'PY3a, 3a BpeMsi t=3c nmpruobpes1 yriIoBy0 CKOPOCTh 9 paj/c.

3apauva Ne 3 «/luHaMHMKa BpalljaTe/IbHOT0 ABH)KEHMSI»

Ha Ban B BU/je LIMMH/IPa C TOPU30HTATbLHOM OChIO BpAll|eHUs HAMOTaHa HeBecoMasi HUTh,
K KOHI[y ee TIpUKpervieH rpy3. Kakyto yrioByH CKOpOCTb OyJeT UMeTh Basl CITyCTsl 2C TIOC/e
Hauajla [BWXKEHUs rpy3a, ewyid macca Bana 4 kr, ero paauyc 20 cm, macca rpysa 0,2 kr,
JIeMCTBHUEM CUJT TPEHHUS Ha JBWDKYIIMECS Tela MOYKHO TIpeHebpeub

3agaua Ne 4 «3akoHBI COXpaHeHHsI B MeXaHHKe»

[Ba MasnbIx 10 pasMepy rpysa maccamMu m;=10 Kr ¥ m,=15 Kr IOJBeLlIeHbl HAa HUTIX
OJIMHAKOBOM J/TMHBI L=2 M B OIHOM TOUKE ¥ COTIPUKACAOTCS MEXIy co00i. MeHbIi Tpy3 ObLT
OTK/I0HeH Ha yros a=60° u ornyieH. OnpezerTe BLICOTY, Ha KOTOPYHO MOAHUMYTCsI 00a rpy3a
rocsie abCOJIFOTHO HEYTIPYTOTO yAapa

3agaua Ne 5 «MexaHHYeCKHEe KO/Ie0aHHA»

[Tepuog 3aTyxarolux Kosebanuii paBeH T = 4c, norapudMUUecKrii eKpPeMeHT 3aTyXaHUs
1,6; HauasnbHas (a3a paBHa 0. CwmelleHrve TOuku B MoMeHT T/4 paBHo 4,5 cM. Hamwucatb

ypaBHeHHe KoJyiebaHui 1 TTOCTPOUTD TpaduK B Mpesiesiax TPEX Mepruo/oB

3agaua Ne 6 «PerATUBHCTCKAsA MeXaHHKa»
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B nabopaTopHO#l cucTeMe OTCcueTa OfHAa M3 [IBYX OJWHAKOBBIX YaCTHI[ C MaCcCOW My
TIOKOUTCSI, JIpyrasi JBMXKeTCs1 CO CKOpocThio v=0,8c 1o HampaB/ieHUIO K TOKOSILLeICs YacTULle.
Omnpezenute peITUBUCTCKYIO MacCy JBWKYIIEHCS YacTHUIBI B 1TaDOpaTOPHOM CHCTeMe OTCYeTa
Y ee KHHETUYECKYIO SHepruro

3agaua Ne 7 «MKT. Cratucruueckas pusmuka»

B cocyzne obvemom 20 j1 HaXOAWTCS CMeCh BOJIOpOJia W Tenvsl TOJ, AaBjieHUeM 2 aTM.
O6mas macca cmecu 5 1. V3BecTHO, UTO CpefHss KMHETHUEeCKas SHeprusi MOCTYIaTebHOTO
JIBIDKeHHs MoJieKy/1 cmecH ra3os pasHa 0,038 3B. Bo ckoJibKO pa3 OT/iM4aroTCst MacChl BOJOPO/a
Y Teyivs B CMecu?

3agaua Ne 8 «MeanbHBIN ra3»

3 Mo/l a30Ta IJIOTHOCTBIO P=1,25Kr/M® M30XOPHO HAarpe/jM Tak, UTO €ro JaB/leHue
usMenunace ¢ 1,1-10° ITa go 1,6:10°TIa, a 3areM W306apHO CKaa¥ [0 I€PBOHAYAILHON
TemMriepaTypbl. OmipeziesiuTe TeMriepaTypbl B KaXJOM U3 TpeX OMNMCAHHBIX COCTOSSHUM U
KOHeYHbIW 00beM rasa. M3o6pasure rpadyky 3THX MporjeccoB B KoopAauHatax P-T

3apaua Ne 9 «IlepBoe Haya/10 TEPMOJMHAMUKHN»

B pesynbTrate u30TepMMuUeCcKOro pacimvpeHusi a3ora Maccou m=0.2Krmpu TemriepaType
T=280 K o6wem ero yBennurBaercsi B 2 pasa. Onpefenuts: 1) paboTy A, COBeplleHHYIO0 ra3oM
npu pacimpenuy; 2) usmeHeHue AU BHyTpeHHell 3Hepruu; 3) KOJIMUECTBO TeryioThl Q,
T10JIy4eHHOe ra3oM

3agaua Ne 10 «Bropoe Haya/10 TepMOJMHAMUKI»
Kycok npga maccort m =200r, B3aTbIM T1pu Temreparype t; = -10C°, Obu1 HarpeT [0

Temreparypel t; =0C° U pacruiaBjieH, Tociae 4yero obpa3oBaBlasicsi BoZia Oblla Harpera o
TemriepaTypsl t; = 10C°. Ornpesienuth U3MeHeHue AS 3HTPOIUU B XOZle YKa3aHHBIX ITPOLIeCCOB.

2 cemecTp

3agaua Ne 11 «3J31ekTpocTaTuKa»

DJleKTpUYecKoe moJie co3jaHo AByms 3apsijamMu q:=10 K1 u q.=-20 uK/1, HaxogsmumMucs
Ha paccrossHuu d=20 cm gpyr ot apyra. OmnpejenuTb HamnpsyKeHHOCTb MMOJISI B TOUKe A,
yZlaJleHHOM OT MepBoro 3apsijja Ha paccrosHue 1;=30 cM u oT BTOporo Ha r,=50 cMm. PaccuuraTh

paboTy, KOTOPYH HEOOXOJUMO COBEPILMTh, YTOOLI MIEPEeHECTH TOYeUHBIH 3apsz qo=5-10" K u3
TOYKM HaXOJSILIUICS TIOCepeJUHe MeX/y 3apsijJaMy B TOUKY A.

3agauva Ne 12 «I1oCTOAHHBIN 3/IEKTPUYECKHUHN TOK»
Ha puc. 3.1. £,=1,0 B, &=2,0 B, &=3,0 B, rn=1,0 Om, r,=0,5 Owm, 1r;=1/3 Om, R;=1,0 Om,

R3;=1/3 Om. Omnpenenute: 1) cuibl TOKa BO BCeX yyacTKaxX Liery; 2) TEIJIOBYH) MOIIHOCTb,
KOTOpasi BbIZIeJIIeTCSl Ha COTPOTHBIIEHUH Rs.
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3,73
Ri £z, 2

3

nur 51

3agaua Ne 13 «31eKTpOMarHeTusm»

[To aByM OeCKOHEUHO [JIMHHBIM TIPSIMbIM TIapasUle/IbHBIM TIPOBO/IAM, HaXO/SIUMCS Ha
pacctosauu R=10,0 cm gpyr ot gpyra B Bakyyme, TekyT Toka [,=20,0 A u [=30,0 A
OJIMHAKOBOT0 HarpaB/eHus. OrnpezieiMTe MarHUTHYIO MHAYKLMIO No/1s1 B, co3zaBaeMoro Tokamu
B TOUKax, JIeXKAl[UX Ha TpPSIMOM, coeAuHsIOIMX 00a rpoBoja, ecid: 1) Touka C JeXHAT Ha
pacctossHuM 1,=2,0 CM JieBee JIeBOTO MpOBOAa; 2) Touka [l JIeXUT Ha paccTosiHuv r,=3,0 cM
TripaBee TIPaBOTO TMPOBO/Ia; 3) Touka G JIeXKUT Ha paccTosiHUM 13=4,0 CM IpaBee J1IeBOT0O TIPOBO/IA.

3agaua Ne 14 «JeKTpoMarHeTu3IM»

OneKTPOH, YCKOpeHHbI HanpsbkeHuem U=200 B, BieTaeT B 0HOPOZHOe MarHUTHOE T10Jie
¢ unaykipei B=0,7-10" T nepnesuKkyispHO CUI0BLIM JUHUSAM. HaliTh pajityc OKpy)KHOCTH,
10 KOTOPOM IBUKETCS 37IeEKTPOH B MarHWTHOM I10J1e U Nepuo/ ero BpaieHust. Oteet: R=0,68 wm;
T=5,1-107 c.

3agaua Ne 15 «3J1eKTpOMarHuTHasA HHAYKLMA»

[TpoBojsAIMM TIZIOCKWIT KOHTYp, MMeoL[uii ¢opMy OKpy>kHOCTH pajguyca r = 0,05 m
IIOMellleH B OJHOPOJHOe MarHuTHOe II0Jjle TaK, YTO JIMHUM MarHWTHOM HWHAYKLUMU IO/
HanpaB/ieHbl MepreHAUKY/ISIPHO IJIOCKOCTH KOHTypa. ComnpoTtuBneHve kKoHTypa R = 5 Owm.
MarnuTtHasi UHAYKLUsI MeHsieTcs 1o 3akoHy B = kt, rae k = 0,2 Ta/c. Onpegenute: a) 3.4.C.
WH/IYKLIMH, BO3HUKAIOIIYI0 B 3TOM KOHTYype; 0) C/ly MHIYKLUMOHHOTO TOKA; B) 3apsiJ, KOTOPBIA
IIpOTeveT 10 KOHTYPY 3a MepBble 5 CeKyH/, U3MeHeHUs oISl

3apaua Ne 16 «HTep(depeHIusi cBeTa 0T TOUEUHBIX HCTOUHUKOB»

B onbiTe FOHra Ha myTd OJHOTO M3 WHTepQepUpYHOIIMX Jyueil Momeljasiach TOHKast
CTeK/IsiHHasi IUIaCTMHKA, BC/IE/CTBHE Yero LeHTpa/bHas CBeT/iasg I10/0ca CMeljanach B
TI0JIOKEeHVe TIepBOHAYa/IbHO 3aHATOe MATOU CBETJION MOJI0COM(He cuuTasl LieHTpajabHOW). Jlyu
rajiaeT Ha IVIACTUHKY IeprieHAUKYspHO. ITokasarens npesioMmsieHus IiacTUHKY n=1,5. [InuHa
BosiHBI A=6-107 M. KakoBa To/III[MHA M/IaCTUHKU?

3apaua Ne 17 «HTep(depeHIusi cBeTa B TOHKUX IVIEHKaX»

[TnockomnapasienbHasi CTeK/IsiHHAasl TUIaCTUHKA TOMMMHOM d=1,2 MKM U C TOKasaTeyiem
TIpesIOM/IeHUS N;=1,5 TIOMellleHa MeX/y JBYyMsl Cpe/laMH C TIoKa3aTe/sIMUA MPeJIOMJIEHUS Ny U Ny.
Cgert ¢ ayivHOM BosiHbI A=0,6 MKM TilaZlaeT HOPMaJIbHO Ha I/IaCTUHKY. OmnpeziesiuTe ONTUUECKYHO
pa3HOCTh XOJla BOJIH, OTPaXeHHbIX OT BepXHeW W HIKHeH TOBepPXHOCTeM TIJIaCTUHKU W
oTipejie/IuTe, YCUIeHWe WK 0C/lab/ieHre WHTEHCUBHOCTH TMPOUCXOAUT MPU UHTephEepeHIuA B
CJIeAYIONIUX CTyYasix: a) Ni<n<np; 6) n;<n>n,
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3agaua Ne 18 «/Iudpakuus OpeHesnsi»

Hatigute paguycel niepBbix Tpex 30H DpeHens s MJIOCKOW BOJHBI, €C/IM PacCTOSIHHAE OT
BOJTHOBOM TIOBEPXHOCTH 10 TOUKW HabsmozeHus 1 M. [InuHa BostHBI A=500 HM.

3agaua Ne 19 «Tudpakuus @payHrodepa»

Haiit Hanbo/bIMii TIOPSIZIOK CIIeKTpa [/l KeJITOW JIMHUW HaTpUsl C AJTUHON BOJTHBI A=589
HM, eC/Id MOCTOsIHHasA Au(pakUMoHHOW perieTkK d=2 MKM. CKOJBbKO BCErO0 MakCUMyMOB JaeT
5Ta peuetka? Iloz kakum yriom ¢ HabmogaeTcs ocaeJHANH MaKCUMyM?

3apaua Ne 20 «ITosspusanus cBeTa»

YT0/1 MeX/y TUIOCKOCTSIMU TIPOITYCKaHUs IBYX Mosisipu3atopoB paseH 50°. EctecTBeHHbIM
CBeT, MPOXO/si uepe3 Takyk cucremy, ocsabsnsietcs B 8 pa3s. [IpeHebperasi moTepsiMu CBeTa IpU
OTpa)kKeHUH, orpeie/IuTb KO3 ULIMEHT MOIJIOLIeHHs CBeTa B MOJIsipU3aTopax

3 cemecTp

3agaua Ne 21 «Doto3¢dexT»

OnpenenuTh  HaWMEHBLIWM  3aZlep>)KUBAIOLIUA  TIOTeHLMan, HeoOXOAWMBIM /st
NpeKpallieH!s] 3MUCCUM C TOBEPXHOCTH (POTOKATOZa, eC/IM OH OCBelaeTcsl U3/yueHHeM C
JvHoM BosHbI 0,4 MKM, a KpacHasi TpaHMlLIa J/11 Matepuasa Katoza pasHa 0,67 MKm

3agaua Ne 22 «TensioBoe u3nydyeHue»

YepHoe Tesio Harpes ot Temrieparypbl 600K no 2400K. Bo CkoJ/IbKO pa3 yBeauuyuiach
o0ujasi TerioBasi JHeprus, u3aydaemas TernoM? Ha CKOMbKO W3MeHW/Iach [JIMHA BOJIHBI,
COOTBETCTBYIOLL|as MAKCHUMYMY SHEPTMM U3/Ty4YeHUs U CIIeKTPa/IbHbIN COCTaB U3My4YeHus ?

3agaua Ne 23 «3¢pdexT Komnrona»

dotoH c 3Heprueit 1 MaB paccesisics Ha CBOOOJHOM TTOKOMBIIIEMCsI 37eKTpoHe. Haiitu
KWHETUYeCKYI0 SHEepryi0 IeKTpOHa OTJauyd, eCId B pe3y/bTaTe pacCessHUs [JJIMHA BOJIHBI
¢oToHa U3MeHunach Ha 25%

3ajaua Ne 24 «J3/1eMeHTbI KBAHTOBOM MeXaHHUKH»

HPI/I ABYDKEHHHU UdCTHLBI BAOJIb OCHU X CKOPOCTh €€ MOXXeT OBITH orpene/jieHa ¢ TOYHOCTBHO

(ommbkoi) g0 1 cm/c. Haiitu Heoripe/ie/IeHHOCTh KOODUHATBI, €CIU YaCTULe siByisieTcs: 1)
3JIEKTPOH, 2) ApobuHKa Maccoit 0,1r

3agaua Ne 25 «HacTyiia B moTeHIUA/IbHOM sIMe»
CobOcTBeHHasi (DyHKIMSI, OIMMCHIBAIOIAsi COCTOSIHUE MHKDPOUaCTHIbl B 0OeCKOHEeUHO
. m
y,(x) =Csin—x
r1y0OKOW  TOTEeHIMa/bHOW siMe IIMPUHOM £, MMeeT BuU[, [ . Wcnomw3ys

yCJIOBUSI HODMUPOBKH, OTIpe/Ie/IuTh MOCTOSIHHYO C.

3apaya Ne 26 «Atom nio Teopun bopa»
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Berunc/imTh painychl IepBBIX TPeX OpOUT 3/1eKTPOHA B aTOMe BOZIOPO/a
3apaua Ne 27 «A31yuenue aroma»

Haiiti HamboJsIbIlyI0 ¥ HAUMEHBILYI0 JJIMHBI BOMH cepuu IlaiieHa B CrieKTpe W3/IydeHust
BozilopoZa. CpaBHUTH I0JIyueHHble 3HaueHus C J/IMTHAMU BOJIH BUIMMOTO U3/Ty4YeHH s

3agaua Ne 28 «Paiu0aKTUBHOCTH»

192
[IepBoHauanbHas Macca u30Torna upyugus 77 r paBHa m = 5 I, Iepuoj rojaypacnaza 75

cyTok. OripefieniTe, CKOJBKO sifiep pacriafercst 3a 1 cekyHZy B 3ToM mperapare. CKOJBKO
aTOMOB 3TOrO Tiperaparta octaHercsi uepe3 30 CyTOK W BO CKOJIBKO pa3 M3MEHHUTCS aKTMBHOCTh
TnperiapaTa 3a 3TO BpeMsi?

3agaua Ne 29 «3aK0HBI COXpaHEeHUA B A/ePHbBIX PeaKIiAX»

B 1eHTpe cosHI]a TpOTeKaeT TepMoOsi[iepHasi peaklusi CUHTe3a Teus W3 BOAOpPOJa, B
KOTOPOM M3 UeThIpex MPOTOHOB oOpasyercss supo He' W ziBa mMo3uTpoHA. 3amuiimre 3Ty
peakuyto. Kakue elrje yacTuiibl 00pa3yroTcs B Heit?

3agaua Ne 30 «JHeprus B AfiePHBIX peaKLiusx»

Kakoe komuectBo U «BbIropaeT» 3a roji B s[JEPHOM PEAKTOpe C 3/IeKTPUYECKOM
MomHOCTEHO 1 I'BT 1 k..z. 38%? CuutaTh, UTO pacnaj sifjep ypaHa noj JAelCTBUEeM TeIlIOBBIX
HEWUTPOHOB NIPUBOAUT K 00pa30BaHMIO M30TOIMOB KCeHOHa-141, cTpoHIUsA-92 U TpeX BTOPHUUHBIX
HEUTPOHOB.

3apaua Ne 31 «Pusuka TBepAOro Tejia»

Omnpeznenutb KOMMUeCTBO TeryioTel AQ, HeoOxogumoe st HarpeBaHusi kKpuctamna NaCl
Maccoii m=20 r Ha AT=2 K, B ;ByX c/yuasix, ec/ii HarpeBaHHe MPOMUCXOJUT OT TemrepaTyphl: 1)
T1=0p; 2) T>=2 K. Xapakrepuctuueckyto temreparypy Hebas 0p gns NaCl npunste paBHoit 320
K.

ITepeuenb nabopamopHbix pabom
1 cemecTp

Ne 1 «ITpumeHeHMe 3aKOHOB COXpaHeHUs /1JIs OIlpe/ie/leHys] CKOPOCTH I10J1eTa I1yJIv»
Ne 4 «VccnemoBaHuWe BpaljaTebHOTO JBWIKEHHUSI TBEPAOrO Tejla BOKPYT HEMOJBWKHOU

Ne 5 «OnpesienieHrie XapaKTePUCTHK 3aTyXaloMMX KoyilebaHuid GU3MUecKoro MasiTHUKa»

Ne 7 «OnipesiesieHHe CKOPOCTH 3BYKa B BO3/lyXe METOZOM CTOSIUuel BOJIHbI»

Ne 11 «/3ydyeHHe CTaTUCTUUECKUX 3aKOHOMEPHOCTEH»

Ne 14 «OmnipefeneHue moka3saTesist aguabatel MetosioM Knemana u lesopmax»

o 15 «IIpoBepka 3akOHa BO3paCTaHHWsl SHTPOIUU B HEPABHOBECHOU CUCTEME»

16 «MccnenoBaHue W3MeHeHHWs TemriepaTypbl B aZuabaThuyeckoM Tipoliecce U
ornpezieneHue ko3dduienta [Tyaccona »

g &

2 cemecTp

Ne 21 «MccnepoBanue 3/1€KTPOCTaTUUECKOIO I10JI51 C IIOMOLLBIO 30Ha»
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Ne 24 «Pacmmpenue ripefiesia isMmepeHus amriepMeTpa oCTOSHHOI'O TOKa»

Ne 27 « VI3yueHue pe3oHaHca HaMpsHKeHU»

Ne 28 «OmnpeneneHve WHAYKTUBHOCTM KAaTyLIKA W MAarHATHOM TPOHHWLIAEMOCTH
(heppoOMarHMTHOrO Tesna»

Ne 32 «Omnpefenenve pazuyca KpUBU3HbI JIMH3bI U T10/I0CHI MPOIMYCKaHUsI CBeTO(hUIbTPa C
IoMoLLbI0 KoJstel] HeroToHa»

Ne 34 «OrmipeseneHvie [AJWHBI CBETOBOW BOJHBI M XapaKTePUCTUK AUQPPAKLIMOHHOU
peleTKn»

Ne 35 «OnpefiesnieHrie KOHL|EHTpaLMM paCTBOPOB caxapa U IMOCTOSTHHOW BpallleHHsI»

3 cemecTp

Ne 36 «CHsiTMe BOJIbTaMIEPHBIX XapaKTePUCTUK (OTO3/IeMeHTa U Orpefie/ieHue ero
YyBCTBUTEIbHOCTU»

Ne 41 «VccnenoBanue Bo30yK/IeHUST aTOMOB Ta3a»

Ne 42 «OrmpefesieHre TJIaBHBIX KBAHTOBBIX 4MCen BO30Y)KIE€HHBIX COCTOSIHUM aToMa
BOZOpPOAA»

Ne 43 «MccnenoBaHue TepMO37eKTPOHHOW SMHUCCUM U OTpeiesieHWe paboThl BbIXO7a
3JIeKTPOHA U3 MeTasljia»

Ned4 «/3yuyeHune 31eKTpUYECKUX CBOMCTB TBEP/BIX TeJ»

Ne 51 «/3ydyeHHre 3aKOHOMEPHOCTeN o-pacraza»

Ne 53 «OmnpezneneHve MakCUMarabHOM 9SHepruvd [-yacTull W UJeHTU(UKALUsS
PaZiIMOaKTUBHBIX IIperapaToB»

ITepeueHb 60NpoCO8 K CEMUHAPCKUM 3AHAMUAM

1 cemecTp

Cemunap Ne 1 "KuHemaTMKa ¥ [MHaMHKa IOCTyNaTe/JbHOr0 M BpallaTe/IbHOr0
JABHDKeHUH "
1. Mexanuueckoe gBwxeHue. CucrteMa orcuéra. MartepuasnbHasi TOUKaA.
2. OcHOBHbIe KUHEMaTUUeCKue XapakKTepUCTUKU: TlepeMellieHue, IyTb, CKOPOCTb, YCKOPeHUe:
T0JIHOe, HOpMaJIbHOe, TaHreHLMaIbHOoe. Kiaccudukaliys JBUKeHUH.
3. IloctynarensHoe aBwxeHue. LleHTp Macc. BpalljatesibHOe JBUKEeHUe.
4. OCHOBHble KUHEMaTHYeCKHe XapaKTepUCTUKY BpalljaTe/IbHOrO IBWKEeHUs: YIoJl I0BOPOTa,
YIJIOBOE IepeMelljeHye, YII0Bble CKOPOCTb U YCKOpeHue.
5. Ces3b MeX/ly TMHEMHBIMU U YIJIOBBIMUA XapaKTePUCTUKM JIBUKeHUsl. PaBHOMepHOe 1
paBHOMNepeMeHHOe BpalljaTe/ibHOe /IBIKeHHs1. [IoHsAThe coCTOsIHUS HU3UUeCKON CUCTeMBbI U
yPaBHEHUS [BYKEHUSI.
6. [JuHaMHUuecKue XapaKTepUCTUKU: CUIa , CWIOBOe IoJle, Macca, UMITYJIbC.
7. 3akoHbl HbtoTOHA.
8. [IluHamuyeckue XapaKTepUCTHMKU BpalljaTe/IbHOI'0 [JBWKEHUs: MOMEHT CUJ/Ibl OTHOCUTE/IbHO
0CH, MOMEeHT MHepLry. OCHOBHOM 3aKOH /IMHAMUKH BpalllaTebHOr0 JBVKEHMUS.

Cemunap Ne 2 "3akoH coxpaHeHus1"
1. 3aKoH coxpaHeHUsl UMITY/IbCa, YCIOBUS ero BbIMOJHEHUS.
2. 3aKOH COXpaHeHHsI MOMEHTA UMITYyJIbCa, YCJIOBUS €ro BbITIOJTHEHUS.
3. Pabora, momHocTh. PaboTa TrpaBUTAL[MOHHON CHJIBI, KOHCEepBAaTHMBHbIE CHIbl. Pabora
pe3ynbTUpylolleld cunibl. KuHeTMdeckass 3Heprusi, TeopeMa 00 H3MeHeHHWH KWHETHYeCKOMH
SHEpruMm.
4. 3aKOH COXpaHeHUs MOJTHON MeXaHW4YeCKOW SHepruM, YCJIOBUS €r0 BbIOJHEHHSI.
5. CoypapeHue AByX Tell.
6. CBsi3b 3aKOHOB COXPaHEHHS CO CBOMCTBAaMM MPOCTPAHCTBA U BpeMeHH.
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Cemunap Ne 3 "Kosie0anus 1 BOJTHBI"
. ®u3nyecKuii 1 MaTeMaTUYeCKUi MasiTHUKH.

. 'apmonnueckue, cBoOO/IHBIE, BBIHY K/IeHHbIe 51 3aTyxarole KoJiebaHusI:
b depeHMabHbIe, TPaVKU, XapaKTePUCTUKH.

SIBneHue pe3oHaHca U ero (usnueckas rnpupoga. [Iprmepsl.

BosHa. Bugel BosiH. MexaHu3m o06pa3oBaHUs MeXaHUUeCKHUX BOJIH.
3ByKoBasi BoiHa. MexaHu3m o00pa3oBaHUsI 3ByKa B Ta3ax.

BomnHoBoe ypaBHeHUe.

Crosiuasi BonmHa. MexaHr3M oOpa3oBaHMs. Y paBHEHHe CTOsiUei BOJTHBI.

CemuHap Ne 4 "CraTHCTHUYeCKHE MeTOABI OITMCaHUA MakKpocucreMm"
BeposaTHOCTY MOSIB/IEHUS JUCKPETHOM Y HEMMPEPLIBHOU C/TyualiHbIX BETUYMH.
ODYHKLMA pacnpe/iesieHys] BepOATHOCTEN. Y C/IOBHe HOPMUPOBKH.

CpenHee 1 Harbosiee BeposATHOe 3HaUeHUE CTy4aliHOM BeTMUUHBI.
CraTtuctuueckre MeTo/ibl. OCHOBHbIE TI0JIO’KEeHUSI CTaTUCTUUEeCKON (DU3UKHU.
Pacripeenenvie Makcgesa, ['aycca, bosbiMaHna.

CemuHap Ne 5 "TepmoanHaMuyecKue MeTO/AbI ONIUCAHUA MaKpocucTreM"
YpaBHeHue COCTOSIHUS U/lea/lbHOrO rasa.
PacripezienieHre SHepryu 1o cTerneHssM cBoOobl. CpefHsis SHePTHsl MOJIEKYJIbL.
TenyioeMKocTs. MosnsipHas U yZie/ibHas TeIUIOEMKOCTH. Y paBHeHUe Maiiepa.

[TepBoe Haua 0 TEPMOJMHAMUKH.
V30mporiecchl: U30TepMUYeCKHH, N30X0pUYeCKHH, n300apruuecKuii, ajiabaTnuecKuii,

HOHHTPOHHHECKHﬁ.

7
8
9
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. OHrpornysa. CBOMCTBa SHTPONUH U30/IMPOBAHHON CUCTEMBI.
. BTopoli 3aK0H TepMO/IMHAMUKHU.
. Iukn Kapno. K.mi.4. 1jukia KapHo.

CemuHap Ne 6 "SIB/1eHus nepeHoca B ra3ax"
. AnvHa cBoboHOTO TIpobera, «3¢deKTUBHBIN AraMeTp» MOJIeKYJIbI.
. SIBneHyst mepeHoca: TerI0NpoOBOJHOCTb, AU QY3Usl, BA3KOCTb.
. KoagdunpenTs! TerionpoBogHOCTH, Auddy3nu, BI3KOCTH.
. ®usnueckuit cMbica Ko3¢ddurpeHToB. OT yero 3aBUCAT KO3 (PULIMEHTHI.
. [IprMepbI U3 MPUPO/Ibl U TEXHUKHU.

2 cemecTp

Cemunap Ne 7 " JnekTpocTaTnueckoe mose"
OneKTpocTaThyecKoe Iosie. JeKTpUuuecKny 3apsifi. 3akoH KyJioHa.
Harips>keHHOCTb 3/1eKTPOCTaTU4eCKOoro 1oJist. [IpuHLuIT cyneprio3urun.
ITotok BekTOpa F . Teopema I'aycca.
IToTeHIIMaIBHOCTD 3/1€EKTPOCTATUUECKOrO0 10JIs. TeopeMa 0 LUPKYJIALIUU.
CBs3p MeX/ly HalpsDKeHHOCTBIO U [IOTEHLIUA/IOM.
I"'eomeTpuueckoe ornvcanue 1oss. CUloBble IMHUM. DKBUIIOTEHLMa/IbHble [IOBEPXHOCTHU.

CemuHap Ne 8 "IlocTrosinHbiN TOK. Ilenu nocTossHHOro Toka"
OnekTpuyeckuii TOK. [I10THOCTh TOKa. Y paBHeHHe HellPepbIBHOCTH.
3akoH Oma /111 OZJHOPOZJHOI'O yJacTKa Lielu.

CoripotuBieHHe MpoBoAHUKA. Coe/iluHeHHe COTIPOTHUB/IEHUH.
3akoH Oma /1191 HeOJHOpPOAHOr0 yyacTka Lernu. CtopoHHue cuibl. D/ C.
[TpaBuna Kupxroda.

BHyTpeHHsIs1 3HeprUst Kak QYHKLHSI COCTOSTHUS crcTeMbl. PaboTa Kak (yHKLHs Tporjecca.
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6.

1.

Mol1uHoCTb TOKa. 3aK0H [koyisa-JIeHna.

Cemunap Ne 9 "MarnurHoe nosie. 3/1IeKTPOMarHUTHasA MHAYKIUA "
VICTOUHMKM MarHMTHOrO MoJjisl. MarHuTHOe Iojie [JBWKYLLEerocsl 3apsza U IPOBOJHUKA C

TOKOM. 3aKOH buo-Casapa.

2.

[ToTOK ¥ LIMPKYJISILMS BeKTOpa UHAYKLMW MarHATHOTO Tosist. Teopema ['aycca u Teopema o

LIUPKYJISLIUN.

3.

Nk

ik E

o
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1.
2.
3.

Cuna Jlopenua. [IBrkeHue 3apsyKeHHOW YaCTHLIbl B MarHUTHOM T10JIe.
Cua Amrepa.

3aKoH 3/ieKTpoMarHuTHOM UHAYKUuK Papages. [TpaBuso JleHiia.
BuxpeBoe 3/1eKTpruyeckoe rioJie.

Asnenue camouHAYKUMU. MTHAYKTUBHOCTB. COJIeHOU/,

Cemunap Ne 10 "KosiedaTenbHbii KOHTYP. [TepeMeHHbIN TOK"
KonebarenbHbIi KOHTYP. MexaHW3M BO3HUKHOBEHUs! 37IeKTPUUYeCKUX KojieOaHui.
OHeprusi 3/1eKTpUYeCcKUX KoJiebaHuil.
3aTyxaromye KosebaHust. XapaKTepUCTUKU 3aTyXaroIuX KoyebaH!.
Posib aKTHBHOTO COTIPOTHBIIEHUS B KojiebaTeTbHOM KOHTYpe.
BeiHyK/leHHbIe KoneOaHusi. BekTopHass [guarpamMma HarpspkeHui. Pe3oHaHC —TOKa.
Pe3oHaHcHas yacToTa.
CooTHoleHre (a3 MeXK[y BHEIIHMM HarpspkeHWeM, CHIOM TOKa M HarpsDKeHHeM Ha
pas/IMYHbIX 3/IeMeHTax Liellu.
[TepemenHbI1 TOK. VIHAYKTHBHOe M €MKOCTHOe CONpOTHB/IeHHe. ITosHOe compoTuBieHne
LieMy Ipu [lepeMeHHOM TOKe.
HelcTByrolue 3HauYeHUs CWIbl TOKAa W HamlpspKeHUs. MOIIHOCTb NpPU MepeMeHHOM TOKe.
KosdduimeHT moijHoCTH

CemuHap Ne 11 "Wntepdepennus cBera”
O/IeKTPOMarHUTHbIE BOJIHBI.
KorepeHTHOCTb 1 MOHOXPOMaTUUHOCTb CBETOBBIX BOJIH.
VHTepdepeHLys CBeTa OT JBYX UCTOUHUKOB.
MHTepdepeHLys cBeTa OT MI0CKONAapa/ule/IbHOM IJIAaCTUHKU.
VHTepdepeHLys CBeTa OT MJIaCTUHKU IepeMeHHOM TomuHbl. Konbla HetoToHa.
[TprimeHeHVe UHTep(epeHLIY CBeTa.

CemuHap Ne 12 " Tudpakuus cBera”
SIBnenve nudpakipm. OcobeHHOCTh Audpakuyy cBeToBbIX BoiH. dudpakuus ®dpenens u
®payHrodepa.
IMpuauyn IoureHca-®penens.  YnpolleHyWe BbIUMCIEHWA C  TIOMOIIBIO  BEKTOPHOU
JiarpaMMmBbl.
Hudpaxuus PpeHens Ha KPYrjoM OTBePCTUU. 30HbI PpeHerisi.
Oudpakuus PpayHrodepa Ha y3KOM NPSIMOJIMHEMHOW Lend. YCIOBUS MakKCUMyMa |
MUHMMYyMa. 3aBUCMMOCTb UHTEHCUBHOCTHU CBeTa OT yTJa AU(paKkLiu.
JudpakuuoHHas pernetka. OCHOBHbIE XapaKTePUCTUKHU JW(PaKLMOHHOMN pelleTKU. Y C/I0BUS
IJIaBHBIX MAaKCUMyMOB 1 MUHUMYMOB U [00aBOYHBIX MUHUMYMOB.

CemuHap Ne 13 "Ilonsipu3anus ceera”
[MTonsipusanus ceeta. EcTecTBeHHbIN U MOISIPU30BaHHBIN CBeT.
[Tonspu3anus cBeTa Ipu OTpakeHUU U MnpesioMm/IeHUH. 3akoH bprocTepa.
[Monsipusaisi  1pu  ABOMHOM  JiyueripesiomyieHMH.  CBoiicTBa  OOBIKHOBEHHOTO U

HEeOOBIKHOBEHHOT'O JTyuei.

4.
5.

[TonsspusanonHeie ripyusMebl. [Ipusma Hukos.
3akoH Mavtroca. AHanu3 MoJspU30BaHHOIO CBeTa.
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6. OnTvuecku akTUBHBIE BelljecTBa. BpailjeHue 1yIoCKOCTU MOJIIpU3aLiviU CBeTa.

CemuHap Ne 14 "KpaHTOBas onTHKa'"
1. TennoBoe wu3nmyvyeHue abcomOTHO yepHoro Tena. 3akoH CredanHa - BosbliMaHa. 3akoH
cMelleHus Buna.
2. KopnycKynsipHO-BO/THOBOM /lyaiv3M CBeTa. JHeprusi U UMIy/bC GoToHa. [laBieHue cBeTa.
3. ®oTo3ddexT. 3akoHbl poTosPdexra. PopMysia DHILITeNHA.
4. Dpdekt Komntona. ®opmyna Kommnrona.
5. BonHoBele cBoMcTBa vactul. /[lnuHa BosiHBI e Bpowna. IlpuHimn HeorpezeneHHOCTH
IeiizeHbepra.

Cemunap Ne 15 "Ctpoenue aroma"
Mopenu atoma. I1naHetapHas mozesnb aToma.
IToctynate! bopa.
M3nyueHre aToMa BOZOPO/ja U BOAOPOAONOf00HbIX crucTeM. CrieKTpabHbIe CEPUH.
®opwmyia bansmepa.
CriekTpbl MHOI'03/1EKTPOHHBIX aTOMOB. 3aKOH Mo03/11.

ik E

CemuHap Ne 16 "OcHOBHBbIE M0/I0)KeHUSI KBAHTOBOUH MeXaHUKHU "
1. KBaHTOBBle cCOCTOsIHMSL. BosiHoBasi ¢yHKUus U ee (¢u3Mueckud cMmblca. [IpyuHUMN
cynepriosunivy. YpasHeHue IllpesuHrepa, KBaHTOBbIE YPDaBHEHUs [IBVKEHUS.
2. HekoTopble 3alaui KBaHTOBOM MexaHUKU. YacTulla B 6eCKOHEUHO TTy00KOM MOoTeHL[halIbHON
same. KBaHTOBaHUe SHEPIrUu.
3. KBaHTOBBIe unC/Ia, XapakTepusyrolljye II0JIOKeHHWe 3/IeKTpoHa B arome. KsaHTOBaHUe
sHepruy. KBantoBaHue MomeHTa umiyJisca. CIivH 3/1eKTpOHa.
4. CxemMa »>HepreTMueCcKWx YypOBHeM aroma Bojopoja. IlpaBusia orbopa TpU aTOMHBIX
repexojax.
5. I'paHuLIbI NPUMEHUMOCTH KBAHTOBOM MeXaHUKH.

Cemunap Ne 17 "ATomHbIe si/jpa, UX cBolicTBa. PafinoakTHBHOCTD "
SABneHue pasiMOaKTUBHOCTH.
OcCHOBHOM 3aKOH paju0aKTUBHOIO pacraza. PairoakTUBHBIE PSZbI.
CocraB 1 XapakKTepUCTUKU aTOMHOI0 s7ipa. fliepHble CUJIBL.
KarnesibHasi 1 060/10ueuHast MOZIeJTH siiep.
Macca u 3Heprus CBs3u fjpa. Y enbHas SHeprus cBssu. Paguyc aapa.

ik E

CemuHap Ne 18 "SgepHble peaknun™
1. fAnepHble peakiuu.
2. DHeprus i,epHOM peakLny.
3. YpaBHeHHe U 5HepreTHyeckoe ycjaoBue o-pacraza. CBs3b SHePruM O-4acTHULbl C 1IePUOZOM
nosypacrnaza. TyHHenbHbIN 53¢ dekT npu a-pacnage. CekTp o-4acTHL.
4. XapakTtep crieKkTtpa Yy-u3mnyuyeHus. [Ipoliecchl B3auMOJeHCTBUSI Y-KBAaHTOB C BeLECTBOM.
3aBUCHMOCTb MHTEHCHBHOCTH Y-U3/IyuyeHMsl OT TO/IUHBI €10 BeljecTtBa. (CpaBHeHue
TIPOHMKAIOILel CITOCOOHOCTH Pa3/TMUHBIX BUIOB U3/TyueHUs.
5. Tpu Buzja P-pacnasa. OHepreTMueCKWd CrnekTp f-vactvy. ['mmore3a HEUTPUHO. 3aKOHBI
coxpaHeHus1 TIpu (3-pacnage. JlenToHsl. JlenTOHHBIN 3apsif,.

Cemunap Ne 19 "®dwusuka TBepjoro reaa"
1. KBaHTOBBI€ CTaTUCTUKU. OT/IMUME OT K/IaCCUYECKOW CTaTUCTUKH.
2. OCHOBHBIE MOJIOYKEHHUsI CTaTUCTUKKM MakcBesia- bonbiimaHa.
3. ®yHkuyd pacripeziesienus. [lapameTp BeipoxkzeHus. Temneparypa BeIpOXKIEHUS.
4. YposeHs Pepmu.
5. Pabora Beixoga. [ToTeHIMan BEIXOAA.
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6. Onucanue COCTOSTHUSA 3/IeKTPOHA B YeJUHEHHOM aTOMe.
7. DHepreTuyecKue 30HbI.
8. MexaHu3M MPOX0XKEeHUs TOKa B MeTa/ulax, M0JyIIPOBOSHUKA.

9. 3aBUCUMOCTB 3J/IEKTPOIIPOBOAHOCTH METa/II0B (MOJyPOBOJHUKOB) OT TEMITepaTyphl.
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7. OHeHOqHBIe cpeacTBa Aid MpoBeAeHUsL HpOME)KYTquOﬁ aTTeCTdllu1

a) HJ'IaHI/II_)YEMbIE Pe3y/abTdThbl OﬁquHl/lﬂ H OLI€HOYHbIE€ CPEeACTBA V/Id IIPpOBEAeHUs HPOME)KYTOHHOﬁ aTTeCTAlluu:

CTpyKTypHBII
[Tnanupyemble pe3y/ibTaThl
5/IeMeHT OrneHOuUHBIE CpeJCTBa
o0OyueHust
KOMIIeTeHI U
OK-1 criocoGHOCTBI0 K a0CTPAKTHOMY MBILIJIEHHK), aHA/TH3Y, CHHTE3y
3HaTb - OCHOBHBbIE 3aKOHBI (DU3UKU B |l'[epequb BOMNPOCOB K 3auety ( 1 cemecTp):

00/1aCTH MeXaHUKH,
CTaTUCTHUUeCKOW (PU3UKU U
TepMOIMHAMUKH, JIeKTPUUeCTBa U
MarHeTU3Ma, BOJTHOBOU U
KBAHTOBOM ONTUKU, aTOMHOU U
siZIepHOM (DU3UKU U PU3KKU
TBEp/I0TO Tejla, TPAHHULIbI
MPYMEHUMOCTH 3TUX 3aKOHOB U
(b131UeCKy0 CYIITHOCTh SIBIEHUH U
MPOLIECCOB, TIPOUCXOASIINX B
Mpypo/e.

1. Kunemarvka mocrymnaTesbHOro ABvkeHusl. [IoHsiTMe pasuycC-BeKTOpa, CKOPOCTU U YCKOPEHUs.
HauaneHble ycnoBus. [Ipsivast u obpaTHas 3aZiau MeXaHUKH.

2. [IByKeHue IO OKPY)>KHOCTHU. YTOJI IOBOPOTa, yIJjoBasi CKOPOCTb U YIJIOBOe ycKopeHUe. CBs3b
YTJIOBBIX Y JIMHEWHBIX BEeJIMUH.

3. KpuBonuHeliHoe ABwKeHHe. TaHreHMaribHOe W HOpMajbHOe ycKopeHue. [TonHOe yckopeHwMe.
YTO1 MeXy CKOPOCTBIO U YCKOPEHHEM.

4. UVHepuuanbHble cucTeMbl oTcyera. [loHSTWE Cusbl, Maccbl M uMIyJbca. OCHOBHOM 3aKOH
TMHAMUKHU [TOCTYIIaTeIbHOTO JABY)KEHUSI.

5. MomeHT umny/ibCca U MOMEHT CU/Ibl OTHOCUTe/IbHO TOUKU. OCHOBHOe ypaBHeHHe [JUHaMHUKU
BpalLlaTeIbHOTO JABW)KEHUSI.

6. BpalljeHue BOKpYT HeNOJBWKHOM OCH. MOMeHT uHepLuu. PacueT MOMEHTOB MHEpLMU TIPOCTHIX|
res1. Teopema IllTelinepa.

7. 3aKkoHbl COXpaHeHUs1 B MeXaHMKe. 3aMKHyTasl CUCTemMa. 3aKOHbl COXpaHeHHWsi UMIIy/jbCa U
MOMEHTa UMITYJ/IbCa.

8. Pabora u motHOCTh. KHeTHYecKasi SHeprusi MoCTyrnaTeIbHOTO U BPalaTeTbHOTO [IBHXKEeHHSI.

9. KoHcepBatuBHble cwibl. [loTeHManbHas SHeprus. 3aKOH COXPaHEHUS ITOJTHOM MeXaHWUYeCKOU|
OHEePryu.

10. [Ba cnocoba omvcaHusi B3auMO/eMCTBUs. [IBIDKeHHe UYacTHIbI B OJJHOMEPHOM CTal[iOHAPHOM
rosie. CBsi3b MeX/ly CUJION Y TIOTeHLMa/IbHOM SHepryei.

11. I'apmonHnyeckue KosiebaHMs. AMIUIMTYJa, YacTOTa, HadajabHasi (asa. MarTeMaTUyecKuil U
(br3nyeckuii MasiTHUK. JHepruisi FTapMOHUYeCKUX KojieOaHU.

12. 3aryxaroupe KosebaHusl. XapaKTepPUCTHUKY 3aTyXaHHWsl. DHEPIHs 3aTyXaloiX KoieOaH!.

13. OOiiee MoHsiTHe O BOJHAX. XapaKTepUCTUKW Oeryiield BojHbl. Bo/THOBOe ypaBHeHHe TJIOCKOM




CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

BOJIHBI.
14. Hanosxenuve ynpyrux BosiH. CTosiuasti BojiHa U ee ocobeHHoCcTH. KonebaHue HaTAHYTOW CTPYHBI.
15. Iloctynatel  OuHWITeNHa. 3amMezyieHMe BpeMeHWU. JIOpeHLIEBO  COKpalljeHWe  JIJTUHBL.
PeiaTUBHUCTCKUE MHBapUaHThl. VIHTepBarl.

16. PenstuBUCTCKMU WMITy/bC. CBfI3b MacChl, SHEPTMA M HMITy/IbCa YaCTULbl. OJHEPrusi MOKOSl.
3aKOHBI COXpaHEeHUs MPU PeIITUBUCTCKUX CKOPOCTSIX.

17. Makpocrcrema. MUKpPOCOCTOSIHUE U MaKpOCOCTOSIHWMe cUcTeMbl. CTaTHCTUYECKUM MOAXOM.
[ToHATHE BEePOATHOCTU U CPeJjHeN BeINYUHBI.

18. ®@yHKUMA pacrpefesieHUsl CAyyaliHOW BelWuUWHBL. PacripefienieHye MO/eKyJ IO TMPOEKLUSIM
CKOPOCTEN.

19. PacripesieneHre MoJieKyal 10 MoAymo ckopoctd. Hawubonee BeposiTHas, cpefHss WU
CpeJHeKBapaTUYHasi CKOPOCTH.

20. Mopens wupeanbHOro rasa. [laBieHue U Temreparypa C TOYKM 3pEHUSI MOJIEKYJISIPHO-
KIHEeTUYeCKOW TeOPUU. Y paBHEHHe COCTOSIHUS UJeaIbHOro rasa.

21. PacripepiesieHue MOJIeKyJ1 U/iea/lbHOIO rasa I10 BBICOTe B I10J1e TspKeCcTH 3emid. bapomerpuueckas
(bopmyna.

22. TlonHsTue cremeHel cBOOO/LI MOJIEKy/Ibl. TeopeMa 0 paBHOpacIpe/ie/ieHUH YHEPTHHU T10 CTeIeHsIM
CBOOOBI.

23. BHyTpeHHss 5Heprus Kak (yHKLMsI COCTOSHUS chcTeMbl. [lepBoe Havaio0 TepMOJMHAMUKH.

24. Pabora kak yHKuus nporjecca. Vi3oxopuueckuii, n300apuuecKuii 1 U30TepMUYeCKHi MPOLieCChl.
25. TloHsiTHe TerIoeMKOCTH. TerioeMKOCTh TIPU W30XOpPUYeCKOM M K300apuueckoM TMpoLieccax.
[TocTosiHHas afyabaThl.

26. Apuabatrueckuid mporjecc. IlepBoe Hauano TePMOAWHAMHKM /ISl afrabaTHueckoro rpoiiecca.
YpaBHeHue ITyaccona.

27. llukmueckuii ripoecc. Kos@uipeHT rose3Horo JeicTBus TeN/I0BOW MalluHbl. BTropoe Havaso
repMogvHaMUKu. @opMynupoBkU Knaysuyca u KenbBuHa.

28. IIpobsiema HeoOpPaTUMOCTH TeIJIOBBIX MPOLIECCOB. DHTPOMNMS CUCTEMBI U ee CBoicTBa. Teopema
HepHcrTa.

29. OcHOBHOe ypaBHeHHe TepMOJWHAaMHKU. DHTPOIHMS UZeaJbHOro rasa. VisMeHeHUe SHTPONUM MpH|

M30TTPOLIeCCaXx.
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

30. Lukn KapHo. Teopema KapHo. TepMoarHamMuueckasi 1IKajia TeMriepaTyp. TpoiHasi TOuKa BOAbI
KaK periepHasl TOUKa.

31. Craructuueckuii Bec MakpococtosiHusi. CyTh HeoOpaTMMocTH. CTaTHMCTHUECKMH CMBICI
pHTpOonMU. P@opmMya bosbrmana.

32. I'paHulbl NPUMEHUMOCTU MOJeIN HZeasbHOro rasa. YpaBHeHUe BaH-ziep-Baasnbca. M30Tepmsbl
peasIbHOrO rasa.

[[TepeueHb TeopeTHUeCKHUX BONPOCOB K 3K3aMeHY (2 cemecTp):

1. Cubl B3aUMOZENCTBUSL B TIpUPOJe. DeKTpocTaTuueckoe rmosie. 3akoH KysoHa. HampspkeHHOCTD
3JIEKTPOCTaTUYeCKOro rovis. IIpuHumn cynepnosuuuu.

2. Cwusnoble muHU. [10TOK BeKTOpa HaMpsyKeHHOCTH 3/1eKTPOCTaThuecKoro noJisi. Teopema ["aycca.

3. Ilortennuan. Teopema 0 LUPKY/IALUU BEeKTOpPa HaMPS)KeHHOCTH 3/1eKTPOCTaTUUecKoro mnosisd. CesAsb

Me)KZy HarpsyKeHHOCTBIO U ITOTEHL{UA/IOM.

4. DnektpoeMKoCTb. KoHzgeHcaTopsl. CoefguHeHue KOHJEHCATOPOB. OJHEpPrus  KOHJeHcaropa.

OHeprus 3/1eKTpUYeCcKOro IoJis.

5. Onekrtpyuueckunt TOK. IInOTHOCTE TOKa. YpaBHeHHMe HelpepblBHOCTU. 3akoH Oma B

muddepeHLanbHOM hopMme.

6. CormpoTuBieHHe NTPOBOJHUKOB. CTOpOHHME cU/bl. 3aKOH OMa B MHTerpasbHOU (hopme.

7. IlpaBuna Kupxroda a5 pacueTa pa3BeTB/ieHHbIX Lierieid. MolHOCTb ToKa. 3akoH [xoyns-JleHna.
8. Epunas mpupoja 371eKTpU4ecKkoro U MarHutHoro mnosis. Ilose pgeukyinerocs 3apsza. IIpuHuumn

CyTepno3ULIMY MarHUTHBIX Nosied. 3akoH bro-Casapa.

9. IloTok M LMpKyJALMA BeKTOpa WHIAYKUMKW MarHutHoro mosA. Teopema I'aycca u Teopema o

LVDKYJIALUU.

10.Cwuna Jlopenna. Cuna Ammnepa.

11.3akoH 3neKkTpoMarHuTHOM MHAYKLMK Papages. [IpaBusio JleHia. BuxpeBoe siekTpuueckoe mose.
12.4Benue camMouHAyKLUuU. VHOYKTUBHOCTb. DHEpPrusi KOHTypa C TOKOM. OHEpPrus MarHUTHOIO

[10JIS1.

13.0nektpuueckoe 1one B Bemlecrtse. [longpusauus [gu3/ieKTpUKa. BeKTOp 3/1eKTpUUeCcKoro

cMeLeHus. [IussiekTpryecKas [IpOHULaeMOCTh BelleCTBa.

14.MarnutHoe 1oJsie B Bemjectse. HamarunueHHOCTh. HanpsykeHHOCTh MarHUTHOIO 110J1. MarauTHas
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15.
16.
17.
18.
19.

20.

22.

23.

24,

25.

26.

27.
28.

29.

[MDOHULIA€MOCTD BellleCTBd. qDeppOMaFHETI/IKI/I.

21.CriocoObl  TO/ISIpM3aliuy — ecTecTBeHHOro cBeta. Ilpusma Hukons. BpaijeHue TmockocTy

Cucrema ypaBHeHMId MakcBesnna Kak 0000IieHre pa3pO3HEHHBIX SIBI€HWW 3/eKTPUUYecTBa U
MarHetrsma. MarteprasbHble ypaBHEHUSI.

CroiicTBa ypaBHeHUl MakcBesuia. [Ipesicka3aHue CylleCTBOBaHUS 3/1EKTPOMAarHUTHBIX BOJIH.
OneKTpoOMarHuTHeIe BOHbI. BosiHOBOe ypaBHeHre. CBOMCTBA 3/1EKTPOMarHUTHBIX BOJIH.

[1nockasi 5/1eKTpPOMAarHUTHasi BOJIHA W €€ OCHOBHblE XapaKTePUCTUKU. OHEeprus U MMITYJIbC
3/1eKTPOMarHUTHOM BOJIHBI.

EcTecTBeHHBII M MOJIpU30BaHHbIN CBeT. CTemneHb NOJSpU3aLiUM JIUHENMHO TMO/SPU30BAaHHOTO
cBeTa. 3aKoH Marttoca.

[Monsipy3anus Npy OTPa’keHUM U MpeJIOMJIEHWH CBeTa Ha IpaHuLie pasfesa [AU3/eKTPUKOB. YTOI
bprocrepa. JIBoliHOe Jlyuenpesiom/IeHHe.

T0JISIpU3aL{iy CBeTa MPU NPOXOXKEeHUM uepe3 ONTUYeCKH aKTUBHYIO Cpefly.
[Ilkana 3/1eKTPOMarHUTHBIX BOMH. (OCOOEHHOCTM OMTUYECKOro Jvaria3oHa. [lokasaresnb
TIpeJIOMJIEHUS CPeJibI.

KorepenTtHble BosiHbIL. VHTepdepeHiusi cBeTOBbIX BO/H. C/l0’KeHHMe MHTEHCUBHOCTEW B C/lydae
HEKOTepPeHTHBIX ¥ KOTePEHTHBIX KOIleOaHHH.

Ontrueckass pasHOCTb Xxofa. CBs3b ONTHMYECKOM Pa3sHOCTHU XOJa ABYX BOJIH C pasHOCThbIO (a3
MeXly HUMHU. Y C/IOBUSI MaKCUMyMa U MUHHAMYMa.

Cxema IOura pans Habmofenusi wuHTepdepeHLMH. BpemeHHass ¥ TIPOCTpaHCTBEHHast
KOT'epeHTHOCTb.

Wnrepdepenuys B TOHKUX MieHKax. HabmogeHue Konely Hbl0TOHA B OTPayKeHHOM U TTPOXO/SIIIEM
CBeTe.

SAsnenue gudpakuuu. Iudpakuus @penens u @payHrodepa. I1puniun olirenca-Ppexens.
Hudppakuus dpeHenst Ha KpyryioMm oTBepcTtvd. 30HbI @peHend. ['padyueckuii MeTos C0XKeHUS
aMITUTY .

Hudppakuus PpayHrodepa Ha y3KOM NpsSAMONMHEMHOW wend. [ndpakuyoHHas pelleTka Kak
COBOKYITHOCTb KOHEUHOI'0 YMC/Ia 11le/Iel.
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[[TepeueHb BONIPOCOB K 3auyety ( 3 ceMecTp):

1. TemnoBoe usnyyeHue Tena. 3akoH CredaHa-BonbliMaHa. 3akoH cmemieHusi Buna. ['mmnortesa
Ilnanka.

2. ®oro3dpdekt. 3akoHb! CToNeToBa. PopMysia JUHILTENHA.

3. ®otoHsl. [aBnenve cBeta. KopnycKy/asipHO-BOJHOBOM AyanusM CBeTa.

4. Paccesinne ¢oToHa Ha cBoOogHOM 31eKkTpoHe. Popmysia KomnToHa.

5. BonHoBble cBoiicTBa yactull. [IMHa BOJHBI Je Bpoiiis. OKcneprMeHTa/lbHble TOATBEpPKIeHUs

rUIoTessl e bpons.

6. Tlpunuun HeompezeneHHOCTH. CoOTHOIIeHUe HeorpezeneHHocTel ['elizeHbepra. Oco6eHHOCTH

[poLjecca U3MepeHusl B KBAaHTOBOU MeXaHUKe.

7. ®dusnueckoe UCTONKOBaHWe BOMH Jie bpoinsa. BomHoBas QyHkuysa U ee cBoiictBa. I1noTHOCTB

BEPOSITHOCTH 0OHAPY>KeHHST YaCTULIBL.

8. OcHoBHasg 3aZaua KBaHTOBOM MexaHMKM. HecTalioHapHOe U CTalMOHapHOe YpaBHEHHe

[[IpéauHrepa.

9. Yactuila B OAZHOMEPHOW OeCKOHEUHOW TPSIMOYTO/IbHOW TIOTeHIMalbHOW siMe. KBaHTOBaHHe

pHeprun. CobCcTBeHHbIe (DYHKLMM COCTOSTHUS YaCTHLBI.

10. TIpoxoyk/eHHe YacTUL[bl Uepe3 NOTeHIUaIbHbIA 0apbep. TyHHeNbHBIN 3 heKT.

11. KBaHTOBBIM rapMOHNUYECKUN OCLIUIISTOP.

12. TlnaHerapHass mozenb atoMma. Iloctynatel Bopa. KBaHTOBaHMe 3HEPruM BOOPO/OMNOA0OHOM

CUCTEMBI.

13. W3nyuenuwe BomopoAomnoAoOHbIX crucTeM. CrieKTpasibHbIe CepuM aTtoMa Bozopoga. O6o0ieHHast

(bopmyna banbmepa.

14. CrieKTpbl MHOI'03JIEKTPOHHBIX aTOMOB. 3aKOH Mo3/u.

15. Ypasnenue IllpeauHrepa ajia aroma Bogopoza. KBaHToBaHue MOMeHTa uMIysbca. [IpaBuina

oTOOpa.

16. CruH s/1ekTpoHa. KBaHTOBbIE UKC/la, ONMUCHIBAIOLIME COCTOSIHUE 3/IeKTPOHA B aroMe. KpaTHOCTb

BHIPOXK/I€HUS SHepreTuueckrx ypoBHeu. [1punnun Iaysu.

17. TIpuHLMII TOXKJECTBEHHOCTH OJWHAKOBbIX uacTul. bo3oHbl U (epmuoHbl. KBaHTOBbIE

pacrpezeneHusl.

18. CBobO0/iHBIE 3/IEKTPOHBI B MeTasiie. JHeprust PepMu. 30HHAsi TEOPHS TBEP/IbIX TeJl.
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[Tepyios Tomypacmaza.

uricia. ObosioueuHasi MOZiesTb sifipa.

19. 3BnexkTpoIpoBOAHOCTb MeTa/VIOB U IOIYIIPOBOAHUKOB. CBepXIIPOBOAUMOCTbD.
20. fIBnenue paguoakTHBHOCTH. OCHOBHOM 3aKOH paJyOaKTUBHOrO pacnaza. ITocrosiHHas pacrniaga.

21. CocraB 4 XapakTepUCTUKUA aTOMHOr0 sapa. KanenbHasa Mozesns. Pasmep U CrivH sjpa.
22. Macca 1 3Heprusi CBSI3M aTOMHOIO fi/jpa. 3aBUCUMOCTb y/leJIbHOW 3Heprusi CBSA3M OT MacCOBOIO

23. SpepHble peakiuu. JHeprus peakuu. Peakijuu JlesileHusl U CMHTe3a sifiep.
24. PapuoakTtvBHBIe psiibl. OCHOBHble 3aKOHOMEDPHOCTU O-M3/IyueHusi sifep. [IimHa cBoOOJHOTO
npobera o-uacTull.

25. Tpu Bupa P-pacnaza. DHepreTuueckuii crekTp (3-yactu. HeirtpuHo.

26. OcobeHHOCTH y-u3nyueHus sigep. [Ipoxox/jeHre y-KBaHTOB Uepe3 BelecTBO.
27. Knaccudukanus ssieMeHTapHbIX YacTULl. JIenToHbI. JIeNTOHHBIN 3apsf.

28. Agponbl. bapuoHHbii 3apsij. KBapkoBasi MOZiesib aJJ]pOHOB.

Ywmets

14l (bu3MKO-MaTeMaTHUYeCKUM
@rrapaT JJis pellieHus] He TOJIbKO
TUIIOBLIX, HO W 00J/iee C/I0XKHBIX]
HeCTaHJAPTHBIX 3a/lau B paMKax
(bH3UKH 1 CME@XKHBIX JUCLIUTIIVH;
- HUCIIONb30BaTh  CJIOXKHBIM
(br3uueckue MoO/leIn JTs]
OTMCaHUsl peasibHbIX TIPOL|eCCOB,)
BLIOKPAThH MeTO/bI UX
CC/Ie/JOBaHMS.

- TIPUMEHSITb (u3nyeckue 3akKOHbI[IpUMepHbIN nepedyeHb MPAKTHUECKUX 3a/JaHUl

1 cemecTp

3aganne 1.Touka JBWKeTCcS B MIOCKOCTH XOY 1o 3akoHy: x =-2t;y =4t(1- ¢). Haiitn
ypaBHeHue TpaekTopuu Y = [ (X) u u300pasuth ee rpadruecKu; BEKTOP CKOPOCTH V' U YCKOPEHUs]
a B 3aBUCHMMOCTH OT BpEMEHH; MOMEHT BPeMeHH to, B KOTOPbIII BEKTOP YCKODEHUsI d COCTaBlIsieT
yron 1/4 C BeKTOpoM ckopocTd V . OtBeT: y =-x7-2x; V =-2i +4(1- 2t)j, a =-8j,
to=0,75c.
3apanue 2. Tesio BpaIaeTcss BOKPYT HETIOJB)KHON OCH 110 3aKOHY ¢ =2+4 - 2 t*, Haiiru: 1)
CpefiHee 3HaueHWe YIJIOBOM CKOPOCTH {<’) 3a NMPOMEXYTOK BpeMeHH OT t=0 [0 OCTaHOBKH; 2)
YTJIOBYIO CKOPOCTb Tena B MoMeHT BpemeHu t=0,25 c; 3) HOpManbHOe YCKOpeHHe TOUKH,
HaXOZSLLelNCsl HA paCCTOSIHUM 1 M OT OCH BpallleHUs B TOT ke MOMeHT BpeMeHU. OTBeT: 2paz/c; 3 pag/
c; 9 m/c%

3aganue 3. [Ilap Maccoil m;=4Kr JBUKETCSI CO CKOPOCTbIO V=5 M/C U CTaJIKUBAeTCs C I1apoM
MacCor M, =6 Kr, KOTOPBIM JABWXETCSI eMy HaBCTpeuy CO CKOpPOCThIO V,=2 m/c. Onpegennire CKOPOCTH
[1IapOB TI0C/Ie y/apa. Y/jap CUMTaTh abCOMIOTHO YIPYTUM, MPSIMbIM U IieHTpaibHbIM. OTBeT: 3,4 M/C,
3,6 m/C.

29



CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

3aganue 4. Ban B BHJe CIUIOIHOTO LUIMHAPA Maccoi m;=10 Kr Haca)keH Ha TOPHU30HTAIbHYIO
ocb. Ha 1uivHAp HaMOTaH HIHYP, K CBOOOJHOMY KOHIy KOTOPOT'O TIO/BellleHa TUPsT MacCol m»=2 KT,
C KakuM yCKOpeHHeM OyieT OMyCKaThCst TUPsl, eC/Ii ee TPeoCTaBuTh camoii ce6e? OteeT: 2,8 m/c’.

3apanue 5. OrnpeieUTh MEPUO/I, YAaCTOTY U Haua/bHYHO (ha3y KosieOaHWM TOUKHU, [BYDKYIIENCS
[10 ypaBHEHHIO: X =A -sin alt +7) rage w=2,5m ¢, 1=0,4 ¢,A=0,02 M. KakoBa CKOPOCTb TOUKH B
MomenT Bpemend 0,8 c. Otset: T=0,8¢; v=1,25 ¢!; V=0,157 m/c.

3apanue 6. Haiigure 17151 ra3000pa3HOro a3oTa TeMIiepaTypy, IpyU KOTOPOH CKOPOCTSIM MOJIEKY T
vi = 300 m/c u v, = 600 M/C COOTBETCTBYIOT O/[MHAKOBble 3HaueHWs (DYHKIMM pacrpejeneHust
_ m(vzz - Vlz)

4k In(V, /' V)

3aganue 7. VjeanbHblil [BYXaTOMHbINM Ta3 o0beMoM 5 1 v gasiendeM 10° Tla M30XOpHUeCcKH
Harpe/iv, B pe3yJ/ibTaTe yero CpejHssl KUHeTUYeCcKasi S3Heprusi ero MoJiekyJ1 yeeauuuiacs ot 0,0796 3B
no 0,0923 5B. Ha ckoJIbKO MpY 3TOM M3MEHUTHCS [jaBjieHre ra3a? B janbHeuinem ra3 u30TepMUyecKu
pacIlMpWId /10 HavajbHOTO JaBieHus. Omnpesenute 0o0BeM ra3a B KOHIe mporecca. OTBeT:
yBenruutcs Ha 0,16 Mlla; 5,8 5.

3aganue 8. Ormpegenure KO3(PPUIMEHT TEIJIOPOBOJHOCTH A a30Ta, ecyd Ko3hQUiimeHT
TMHAMUUeCKOW BSA3KOCTH N AJIs1 Hero npu Tex ke yciaoBusix paseH 10 mkIla-c. OtBet: A=7,42 MBT1/™M-K.

3aganue 9. 12 r a30Ta HaXOAATCS B 3aKPLITOM cocye obbemom 2 1 ripu TemmepaType 10°C.
[Tocsie HarpeBaHust flaBjieHue B COCyne cTaimo paBHO 10*mm.pr.ct. Kakoe KoimMuecTBO Teria ObLIO
cooO11jeHo ra3y npu Harpesanuu? Otsert: 4,1-10% [Ix.

Maxkceenna f(V). Otset: T =330 K.

2 cemecTp

3aganue 10. Cmemanu Bosy Maccod m;=5kr mpu Temreparype T:=280 K c¢ Bomom maccou
m,=8kr ripu Temnepatype T, =350 K. Haiitu: 1) Temrniepatypy 0 cmecu; 2) usmeneHue AS 3HTpoIuu,
npoucxopdiiee rnpu cMemnsanuy. Otset: 323 K; 0,3 xx/K.

3apanue 11. Toueunsle 3apszapl ;=10 HK1 1 @x=-20 HK1 HaxogATCA B BO3JyXe Ha PacCTOSTHUA
10 cm apyr ot gpyra. OnpefennTs HaNpsDKeHHOCTD T0JI1 B TOUKe A, yJja/lleHHOM Ha paccTosiHue 6 cM
0T repBoro U Ha 8 cM oT BToporo. Kak u3mMeHUTCs MOTeHLMaIbHask SHepIrUs B3auMO/IelCTBUS 3apsifioB,
eC/Ti TIePeMEeCTUTh BTOPOU 3apsifi B 3Ty TOUKY? Kakyto fijist 3TOro Hy)KHO COBepIIUTh paboTy? OTBeT:
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37,6 kB/M; 12 MK/DXK.

3aganue 12. Tpu rocKuX BO3AYILIHBIX KOHAeHcaTtopa ¢ eMKoCcTaMu C;=1,5MK®D, C,=7 MKD,
C;=2 MK® coeiuHeHbI IOC/IeJOBaTe/IbHO U IPUCOeJWHEeHbl K WCTOYHMKY TOKa. IIpu 3tom 3apsp
BTOPOro KOHzieHcaTopa paBeH 14-10* K. a) Haiitu sHepruro 3Toii Garaper. 6) He orkirouas
MCTOYHMKA TOKa OT 0OaTaped KOH/IEHCATOPOB, PAa3[BUTAlOT IUIACTUHBI TPEThEr0 KOHZAEHCATOopa,
yBeTM4MBasi pacCTOSIHUE MEXXy HUMU B 2 pa3a. HaliTi n3MeHeHue eMKOCTH U 3apsifia 6atapen. OTBeT:
490 MK, 0,21 MKD, 0,4 MK.

3apganue 13. /IBa snementa (€; = 1,2 B, r; = 0,1 Om, & = 0,9 B, 1, = 0,3 OM) coeuHeHb]
OJHOMMeHHbIMU TMorocaMy. ConporvsiieHve R coepuHuTeNbHBIX IPOBOAOB paBHO 0,2 Owm.
OrnpesieTh CUIy TOKA B Llemd | 1 pa3sHOCTb MOTEHLMA/IOB Ha 3&KUMax KaX0ro UCTOYHUKA. OTBeT:
0,5 A; 1,15 B; 1,05 B.

3apanue 14. Kpyrosoii Butok paguycom R=15,0 cM pacriosio)keH OTHOCHUTETHHO OeCKOHEeUHO
[JIMHHOT'O IIpOBOZlAa TaK, UTO ero IUIOCKOCTb IapajulejibHa IpoBoAy. IlepneHaukysisp,
BOCCTAHOBJ/IEHHBIM Ha IPOBO/, U3 LIeHTPa BUTKA, SIBJII€TCSI HOPMAaJIbIO K IIJIOCKOCTH BUTKa. Cuia TOKa B
rpoBojie I;=5A, cuna Toka B BUTKe Toku [,=1A. Paccrosinve oT 1jeHTpa BUTKa /0 npoBoga d=20 cMm.
OripezeiTe MarHUTHYH UHAYKLUIO B LieHTpe BUTKa. OTBeT: Bo=6,5MKT 1.

3aganue 15. [IpoBoAsALMI IVIOCKMI KOHTYP, UMEIOLMI (OpMY OKPY>KHOCTH paguycar = 0,05 M
[OMeLeH B OJHOPO/JHOEe MarHWTHOe I10JIe TaK, YTO JIMHUM MarHWTHOM WMHZAYKLMU I10/1s HarlpaB/ieHbl
[eprieHAUKYJIsIpHO TUI0CKOCTH KoHTypa. CorpotuBieHue KoHTypa R = 5 OM. MarnuTtHas UHAYKLUS
MeHsieTcst 1o 3akoHy B = kt, rge k = 0,2 Tn/c. OnpegenuTe: a) 3.4.C. UHAYKLMH, BO3HUKAIOIIYIO B 3TOM
KOHType; 0) CUy WHAYKLMOHHOTO TOKA; B) 3apsi[, KOTOPBI TMpOTeUeT 1O KOHTYPY 3a MepBbie 5
cekyH/, usMeHeHus noJsist. Otset: 1,6 mB; 0,3 MA; 1,6 mKi.

3aganue 16. Karyiika HamMmoTaHa MeAHBIM MPOBoAOM AuameTpoM d=0,2 MM c oOreli AIvHON
[=314 M u umeer uHAyKTHMBHOCTH L=0,5 I'H. OmnpejenuTh CONpPOTHB/EHHE KaTYyLIKW: 1) B LienH
[MOCTOSTHHOT'O TOKA; 2) B LieNy IepeMeHHOro Toka ¢ yacrotou v=50 I'g. OtBer: R=160 OM; R=224 Owm.

3aganue 17. B onbite HOHra crek/isiHHas IJIaCTUHKA TOJIIWHOW B 2 CM MOMeELIAeTCsl Ha MyTH
0JHOTO U3 UHTep(epUpYIOIIMX Jydyel NeprieHuKY/IIpHO ayuyy. Ha CKO/IbKO MOTYT OT/IM4aThCs ApyT
OT Jpyra 3HaueHWsl TOKa3aTess TIPeJIOMJIeHUs] B Pa3/IMUHBIX MeCTaX IJIACTHMHKH, YTOOBI M3MeHeHre
Pa3HOCTH XOfla OT 3TOM HeOHOPOJHOCTH He rpeBbiiiano 1 Mkm? Oter: A<n=5-10".

3aganue 18. ITyyok 6Gesioro cBerta majjaeT HOPMaJIbHO K TMOBEPXHOCTH CTEK/ISTHHOM TJTACTUHKHU
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rosquHor d=0,5 MKM, Haxogsuelics B Bo3gyxe. [lokasarenb mpesnomseHus crekia n=1,5. B
pe3y/nbTaTe MHTepdepeHIUM UHTeHCMBHOCTb HEKOTOPBIX BOJIH, JJIMHBI KOTOPBIX Jie)KaT B Mpefenax
BrauMoro criektpa (ot 400 mo 700 HM), ycunvBaeTcsi Ipu oTpakeHUH. OnpesiesiuTe J/IMHbI 3THX BOJIH.
OTtBeT: 0,6 MKM4 0,43 MKM.

3apanue 19. Tlnockas BosHa (A=0,5MKM) mMaZiaeT HOpPMajabHO Ha AuadparMy € KpyrJibiM
oTBepcTreM auameTpoM 1,0 cvm. Ha Kakom pacCTOsiHMM OT OTBePCTHS Ha ero OCU J0/DKHA HaXOLUThCS
TOUKa Habo/1eHus, UTOObI OTBEPCTHE OTKPBIBAIO: 1) ogHy 30HY PpeHento; 2) aBe 30HbI PpeHessi?
OTBeT: 50; 25 M.

3 cemecTp

3apanue 20. Haiiti HauOOMBIIME TOPSIZIOK CHEKTpA /s JKeITOW JIMHUM HATpUs C JJTUHOM
BOJIHbI A=589 HM, ec/1 MOCTOSIHHAA AUPpaKLMOHHON peleTKH d=2MKM. CKOJIbKO BCero MakCHMyMOB
naet sTa perretka? I1oj KakuM yrjaoM ¢ HabsrogaeTcss nocieqHuii makcumym? Oteer: 3; 7; 62°.

3aganue 21. [IBa mosigpu3aropa pacriojiokeHbl TaK, 4YTO YrojJl MeXAy UX IIIOCKOCTAMU
nporyckanus paseH 25°. Omnpe/ennTh, BO CKOJILKO Pa3 YMEHBIIUTCS MHTEHCUBHOCTL €CTeCTBEHHOIO
CBeTa TIpM TPOXOX/JeHWu: 1) yepe3 oauH (TepBbIii) mosspu3atop, 2) uepe3 oba mosspu3aropa.
KosdduimeHT nornoijeHus ceeta B nojsipusarope paseH 0,08. Oteer: 2,17; 2,88.

3aganue 22, YepHoe Tesno uMmeer teMmriepatypy 3 KK. IIpu oxnakneHud Tesa [/WHA BOJIHBI,
MPUXOJAIAsICS Ha MaKCUMyM H3/IydaTe/lbHOM CIIOCOOHOCTH, M3MeHWIach Ha 8 MKM. [lo Kakoi
TeMIiepaTypsl 0xX/1a4u10ck Teso? Oteet: 323K.
3aganue 23. Y3kMM My4OK MOHOXPOMAaTHMYeCKOrO PEHTTeHOBCKOTO W3/IyueHusl TajaeT Ha
pacceuBaroliiee BeiectBo. [Ipy 3TOM [yIMHA BOJIHBI M3/TyUYeHHs, pPacCessHHOTO oz, yriaamu 60° u 120°,
OT/IMYAIOTCS APYT OT Apyra B 2 pa3a. Cunras, 4yTo paccesiHie TIPOMCXOJUT Ha CBOOOHBIX 3/IeKTPOHAX,
HaWTH JJIMHY BOJHBI Majatoiero uanyyenus. Oteet: 1,2 nm.

3aganue 24. KpacHas rpanuija (otos3ddekra 15 HEKOTOPOro MeTasiia paBHa 275 HM. HalTu:
1) paboTy BBIXOZA 3/€KTPOHA W3 3TOTO0 MeTa/yla, 2) MaKCUMa/lbHYI0 CKOPOCTb 3JIeKTPOHOB
BHIPHIBAEMBIX M3 3TOT0 MeTajjla CBeTOM C JJIMHOW BosH 180 HM, 3) MakCHUMa/lbHYI0 KUHETUUECKYIO
BHEPrHI0 3THX 371eKTpoHOB. OTeeT: 4,525B; 9,1-10° M/c; 2,383B.
3aganue 25. 37eKTpoH 00/1ajaeT KUHeTHUeCcKou sHepruer 30 3B. Onpesieuth ne6poiineBCcKyro

JIMHY BOJIHBI 3JIEKTPOHA. Bo ckonbko pa3 U3MEHUTCS 3Ta [JIMHA BOJIHEBI, €C/IM KWHEeTHYeCKasl SHeprus
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

yMeHbIATC Ha 20%? OTtset: 2,2:10"m; 1,12.

3apanue 26. [Tpu ABWKEHWM UYaCTULBI BAOIb OCH X CKOPOCTb ee MOJKeT ObIThb OrpejiesieHa C
TOYHOCTBIO (OIMOKO#) 10 1 cm/c. HaliTi Heorpeje/leHHOCTb KOOD/JUHATBI, €C/TH YaCTULIeH SIBJISETCS:
1) 2/1eKTpoH, 2) apobunka Maccoii 0,1r. Oteet: 0,01m; 10m.

3apanue 27. YacTuija HaXoAUTCs B OeCKOHEUHO T/TyOOKOV OZHOMEPHOU TOTeHL[UaTbHOU nMest
MUHUMAa/bHYIO JHepruto. KakoBa BepoOSITHOCTh OOHapy)KeHWs] YaCTHLIbI B CpeAHeH TpPeTH SIMbI?
OTtBeT: 0,609.

3aganue 28. OnpesiesuTh [/IMHY BOJIHBI, COOTBETCTBYIOLYIO TPeTbel JIMHUU cepuu banbmepa:
1) B criekTpe usnyueHun Bogopoza, 2) B cnekTpe usnyuenus uoHa reausi. Oteet: 434HM, 109HM.

3apanue 29. Omnpepenure Iepuof mnoJypacriaja ¥ HayaJbHYH) aKTUBHOCTb BUCMYTa o Bi |
eC/IM U3BECTHO, UTO BUCMYT Maccoi m = 1 r, BeiOpaceiBaer 4,58-10" B — vactuiy 3a 1 cekyHzay. Bo
CKOJIBKO pa3 M3MEHUTCSl aKTUBHOCTD 3a MecsL? OTBeT: 5 CyTOK; 64 pasa.

3aganue 30. SAapo Gepwinus-7 B-pafiioakKTHBHO MO cxeMe K-3axBaTa. 3amMcaTh peakijyio.
[Kakyie 4aCTHIIbI ITPU 3TOM 00pa30BaIvCh?

3aganue 31. BoiunciuTh B a.e.M. Maccy sifpa '°C , y KOTOPOTO 3Heprisi CBsI3U Ha OJJH HYKJIOH
paBHO 6,04 M>B. Otset: 10,0135 a.e.Mm.

3aganue 32. CosHeuyHas NOCTOSIHHAA AJ11 3eM/M (SHEPrysl COJTHEUHOr0 U3/TyYeHus, Nalarolero
B eJIMHULY BPEMeHH Ha eJMHHI]Y TUIOa/ B ITepIeH/UKY/IIPHOM HaripaB/ieH|un) pasHa 1370 Ik/c-M>,
Onupasich Ha 3Ty BeJMUMHY, HauWUTe, CKOJIBKO II0 Macce BOZJOPOZA BbIrOpaeT eXeCeKyHJHO BHYTPU
COJIHLIA, €C/IM U3BeCTHO, YTO UCTOUHWKOM SHepruu COJIHLIA SIB/IIeTCs CUHTe3 YeTbIpeXx sfiep BoZopo/a C
oOpa3oBaHueM sipa renvs-4. Oteet: 630 MJIH.T/C.

Bnanets

- [IpaKTUYeCKUMU HaBbIKaMU
MICTIO/Tb30BaHUsI 3/IEMEHTOB
(b131UecKoro 3KCriepruMeHTa u
perieHust GU3NUECKUX 3aJau Ha
IPYTUX JUCLUIUIUHAX;

- HaBBIKAMHU U MeTOJVKAMH
000011IeHNST pe3y/IbTaTOB PeIleHHs

3a/1d4, 9KCHepI/IMEHTaHBHOﬁ

[IIpuMepHBIi MepedyeHb BOIIPOCOB U 33/JaHHI 110 1a00paTOpPHBIM padoTam
1 cemecTp

Ne 1 «IIpumMeHeHue 3aKOHOB COXPaHeHUs! [I/Is1 OIpefie/leHrsl CKOPOCTH T101eTa ITyJIn»

. IlpuBesuTe mnpuUMepbl CWI, JArOLIMX pasHble BHU/bl MOTeHLMaJbHOW >Hepruu. Kakve M3 HUX
MIPUCYTCTBYIOT B JaHHOW pabore? M3006pasuTe cxemy SKCTIIepUMEHTANbHOW YCTaHOBKU M YKaXKUTE
Ha Hell CWIbl, IeMiCTBYIOLMe Ha BCe TeJla, BXO/SIIMe B CUCTEMY, B KaK/bli MOMEHT BpeMeHHU.
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CTpyKTypHBII

[Tnanupyemsble pe3ynbTaTbl

5/IeMeHT OrneHOuUHBIE CpeACTBa
KOMITeTEeHLIUU 0byyenms

nesaTeIbHOCTH; D, Kakue BeJIMUMHBI UMeIM KWUHeTWYeCcKas Y MOTeHLMa bHasi SHePrusi CUCTEMBI «ITyJIi+MasTHUK» B
- MeToAaMu pas3nnyHble MOMeHTHI onbiTa? IlpefcTaBbTe CxeMy KM3MeHeHMsl KMHETUYeCKOM U MOTeHLMaTbHOU
HKCMIepYMEeHTaIbHOT0 SHEpPruM CHUCTEMBI.
iCCieJ0OBaHUs B U3UKe 3. [l KaKuX MOMEHTOB BpeMeHHU B JIaHHOM SKCIIePUMEHTe MO)KHO NPUMEHSIThb 3aKOH COXPaHeHUs!
N7IaHUpPOBaHKe, TTI0OCTaHOBKA U MeXaHWYeCKOU 3Hepruy, a 1 Kakux Hemb3sl U nouemy? Cxema.
0O6paboTKa 3KCIiepuMeHTa); 4. 11 KakiX MOMEHTOB BpeMeHU B [JJaHHOM 3KCIIepUMeHTe MOXKHO TMPUMEHSATh 3aKOH COXpaHeHHs
- BO3MOXXHOCTBI)|  MMITYJIbCA, a [/151 KAKUX Heslb3sl U ouemy? Cxema
Me>K IV CLIUT/IMHAPHOT O 5. Vcrnosnb3ys 3aKOHBI COXpaHeHUs Mo1yuuTe (GOpMyJTy /il pacyeTa CKOPOCTH I10J1eTa IyJ/d B JaHHOM
MpYMeHEeHMs 3aKOHOB (PU3UKHU. pabore.

6. Kak rpousBogutcsi 06paboTka SKCriepyMeHTaNIbHBIX JaHHBIX B aHHOM paboTte. Kak orpezensieTcss

[.

Y

7

L.

No 4 «MccnenoBanue BpaljaTe/ibHOTO JBUKEHUST TBEPJOTO Tela BOKPYT HETO/IBHXKHOW OCU»

Ne 5 «OnpesienieHre XapaKTePUCTHK 3aTyXaroIKX KoyiebaHui GU3NUeCcKoro MasiTHUKa»

JIOBepUTe/bHbIM WHTepPBal CKOPOCTH M CpeAHsisi KBaJpaThyecKas IOrPelIHOCTb OTK/IOHeHHs
MasTHUKA?

KakoB xapakTep 3aBUCMMOCTH MOMeHTa WHepLUU OT PacCTOSIHUsL, Ha KOTOPOM HaxOZAUTCS TeJo OT
ocu BpaijeHusi? B ganHoi pabore. [Toctpoiite rpaduk 3Toi 3aBUCUMOCTH.
Kak sKcriepuMeHTansHO orpe/essieTcsi MOMeHT MHepLMY Tesla B JaHHOM labopaTopHoi pabore?
Kakue 3aKOHbI COXpaHeHUs IPUMEHSIIOTCS [/l BbIBOJ@ pacyeTHbIX ¢opmys? Tlomyunte dopmymy|
[ pacyeTa MOMeHTa MHepLMY MasiTHUKA.
KakoBa 3aBHCHMMOCTb YTJIOBOTO YCKODEHHsI Tefla OT MOMEHTa MPUIO)KEHHbIX K HeMy CUMT |
MOMeHTa HHepLuu Tena? [TocTpoiiTe rpadUk JaHHOM 3aBUCUMOCTH

Kak Ha wmastHuke OOepbeka MOryT OBITh OTpe/eNeHbl YI0BOEe YCKOpeHWe, MOMEHT
JIeMCTBYIOIIMX CHJT U MOMEHT UHEepLUU?
Kak B faHHOM paboTe pacCUMTHIBAETCS IOTPEIIHOCTh OIpeZie/ieHHs MOMEeHTa WHepLUd Tesd
OTHOCHTEJIbHO TTPOM3BOJIbHOM OCH BpallleHus?
[TpogeMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (vunu apyroit cpenbl) s
00paboTKM IKCIIePUMEHTA/IbHBIX JaHHbIX.

[Touemy KoJsiebaHUsI MasITHUKA B IAHHOW paboTe OYAYT 3aTYXalOUMMH, AK€ TIPH BHIK/IFOUEHHOM

34



CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

=010

No 11 «/3yueHure CTaTUCTUYECKUX 3aKOHOMEPHOCTeN»
[

=

[Ne 14 «OmnipenenieHne mioka3artens aguabaTtel MmetosoMm Kiemana u [le3opma»
1.
2.

371eKTpoMarsure?

3anuInuTe ypaBHEHUS 3aTyXaroIIUX U He3aTyXaroluX KoyiebaHui, CpaBHUTE HX.

Kak aMruiMTyzia 3aTyXaromuyx KoyebaHuii 3aBUCUT OT BpeMeHU U OT YMcJia KojeOaHuit?
KakoB ¢u3nueckuii CMbIC/I BeJIMUMH TIPUMEHUTENBHO K AAHHOW paboTe: HayajibHAs aMIUIATY/Q|
KosieOaHMl, HauvasbHasg (a3a KojebOaHWM, KpyroBas 4YacToTa KojeOaHMM, IMepuoj KoJebaHWM,
Ko3hduLMeHT 3aTyxXaHusi, BpeMsi pejiakcalyd, JiorapuMuueckKuil [eKpeMeHT 3aTyXaHwus,
06poTHOCTL. Kak OHM MeHsItoTCst ¢ poctoM U?

Kak MeHsIIOTCS XapaKTepUCTHKH 3aTyXarolyuxX KosieOaHWM Haua/lbHas aMIUIMTyZa KosieOaHuWH,
HavasbHasi (asa KomebaHMM, KpyroBas 4yacToTa KosieOaHWM, mepuoj KosjebaHuii, Ko3hduiyeHT
3aTyXaHUs, BpeMs pejlaKcaluH, JIorapuMUUYecKuid [eKpeMeHT 3aTyXaHus, JOOPOTHOCTb eciiy|
OJVH W3 TMapaMeTpoB JaHHOro ¢u3uueckoro mastHuka: I , m , L , k yBemmuwrcs (/6o
YMEeHbILUTCS) MPU GUKCHPOBAHHBIX 3HAUEHUSIX OCTABILIMUXCS?

[lnist yero, B JaHHOM paboTe, rpadMKM CTPOAT B JioraprudmMuueckoMmmaciirabe?
[TpogeMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (vunu apyroii cpenbr) s
00paboTKM IKCIIePUMEHTA/IbHBIX JaHHbIX.

KakoBo pacnpesesnienrie apobu 1o siueiikaMm Ha focke [anmbroHa? Kakoe pacmipepeneHue
aHaJIOrM4YHO JaHHOMY B MKT?

KakoBo pacmpesienieHre 371€KTPOHOB IO MOZJYJ/II0 CKOPOCTH B JaHHOW pabore? UTO MpomcxoauT
TIpU U3MEHEeHUU HallpsKeHYsl Hakasa?

Kakue cratuctryeckye MeTOZbI IPUMEHSIIOTCS B ZIaHHOM pabore?

[TposeMoHCTpUpPYHTE BO3MOKHOCTL TpuMeHeHus1 cpefibl Microsoft Excel (unu apyroit cpesibl) Aisd
00paboTKH 3KCIIepUMeHTa/TbHbIX JaHHbIX.

OO6mbsicHUTe X0/ IKCTIepUMeHTa U pe3y/bTaThl pacyeTa.

HasoBuTe mporjeccel, NMPOUCXOASAIIMe C ra3oM, B XOJie SKCIlepuMeHTa U H300pasuTe uX
rpayyecku.

3anuiuTe ypaBHeHus Ji71st BbIBOZIa opMyJibI 1oKas3aresisi afuabaThl.
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

4. TIpomeMOHCTpPHPYHTE BO3MOYKHOCTD IMpUMeHeHUst cpefibl Microsoft Excel (vu apyroit cpesibl) s
5. Kak B gaHHO# paboTe MUHUMHU3HUPYETCS TIOTPEITHOCTb YKCIIePUMEHTaTbHbBIX JaHHBIX ?
2 cemecTp

No 21 «I/ICCJ'IE,Z[OBBHI/IE 3JIEKTPOCTATHYE€CKOI'O I10JIA C ITIOMOLbIO 30HAa»
L.

Y

Ne 24 «Pacimmpenue ripejena usmepeHys amrepMeTpa IOCTOSHHOIO TOKa»
[.

NV

T

00paboTKH 3KCIIepUMeHTa/TbHbIX JaHHbIX.

YTo Takoe HampsDKEHHOCThb 3/1eKTpudeckoro nosisi? Kak rpaduuecku npejcraBUTh pacripejie/ieHue
HanpsDKeHHOCTH B pa3HbIX TOUKAX 3/IeKTPUUECKOro 1oJisi B JaHHOW paboTe?

YTo Takoe MOTeHLMas 37eKTpocTaThueckoro noss? Kak rpadryecky rpejcTaBUTh pacripe/ie/ieHue
TOTeHI[Masla B Pa3HBIX TOUKaX 3/IeEKTPUUECKOTO T10JIs1 B IJAHHOM pabore?

Uemy paBHa paboTa 10 TiepeMelleHHI0 3apsiia BAO/Ib SKBUIOTEHI[HAIbHON TOBEPXHOCTH M TI0
3aMKHYTOMY KOHTYpPYy, OTPaHWYeHHOMY Yy4yaCTKaM{ CHJIOBBIX W 3KBUIOTEHLMATbHBIX JIMHUMN?
Beruncnvre paboTy 1o mepeMeleHHIo 3apsifia Mo 3a/laHHOM TPaeKTOPHH.

Kak 13MeHUTCS KapTUHA CUJIOBLIX U SKBUIIOTEHIMAIbHBIX JIMHUM TPU YBeTMUeHUH (yMeHbIIIeHNH)
HanpsDKeHHOCTH MeXY 3JIeKTpojiaMu?

KakoB TMpUHLMI [eHCTBUSL 3/IEKTPOU3MEPUTE/NbHBIX TPUOOPOB MAarHUTO3/IeEKTPUUYECKOTO U
3/IEKTPOMarHUTHOTO TUIIA, IPUMeHsIeMbI B JAaHHOMW pabore?

UTro Ha3blBalOT TOKOM IIO/IHOTO OTK/JIOHEHWs U HalpspkKeHWeM II0JIHOIO  OTKJ/IOHeHUsl
3/IeKTPOM3MepUTebHOr0 Tipubopa?

Kakum 00pa3oM BK/TFOUAOT aMIiepMeTp U BOJIbTMETP B JIEKTPHUUECKYIO LIeTlb [I/is U3MePeHHsl TOKa
¥ HarnpspkeHusi? [IpozieMOHCTpUPYHTe HaBBIKM BK/IIOUEHHS 3THUX TPUOOPOB B 3/€KTPUUYECKYIO
Lelb.

Uto Takoe myHT? [I/151 Uero v Kak OH Ucrosb3yetcsa? [IpogeMoHCTpUpylTe UCII0/Ib30BaHye IIyHTa.
Yto Takoe J0OaBOUHOE COTpOTHB/IeHHe? [171s1 Uero U Kak OHO UCIOJb3yeTcs ? [IpoJjeMOHCTpUpyiiTe
HCII0/1b30BaHUe [J00aBOUHOTO COTPOTHBI/IEHHSI.

[TposieMOHCTPHPY#Te BO3MOXKHOCTD TpUMeHeHUs cpefibl Microsoft Excel (vm apyroit cpefb) ams|
00pabOTKM 3KCIIEPUMEHTA/IbHBIX JIAHHBIX.
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

/. Kak B I,I[EIHHOI‘/'I pa60Te MHWHHUMH3HUPYETCA IOIrpeIHOCTb 3KCIIepUMEHTa/IbHBIX I,E[(:lHHbIX?

No 28 «OmpefienieHre MHAYKTUBHOCTU KaTyLIKW W MarHUTHOM IIPOHULIA€MOCTU ()eppOMarHUTHOIO

Tesia»

. Kakue mpuOOpbl MPUMEHSUTMCh B JAHHOW paboTe AJis OIpeZenvsi MapaMeTpoB IMOCTOSIHHOTO U

[epeMeHHOro Toka?

[TonyunTe ¢opmMyny pas pacuyeTa [IOJIHOTO COTMPOTHBJIEHWS] LieNU IepeMEeHHOro TOKa,

HCTIO/Ib3yeMOU B JaHHOU paboTe (WM TIpeJiCTaB/IeHHOM Tperio/iaBaTesiem).

B. Kak oripefensinace MHAYKTUBHOCTh KaTYLIKA B JlaHHOW pabote? KakuM elije criocoboM MOKHO
orpe/ie/IuTh UHAYKTUBHOCTb?

1. TIpoJeMOHCTpUpYHTe BO3MOKHOCTh TIpUMeHeHus1 cpefibl Microsoft Excel (vmm gpyroit cpesbl) f7is

00paboTKM 3KCIIePUMEHTa/IbHBIX JaHHbIX.

NV

No 32 «OripesiesieHre pajiiyca KPMBU3HBI JIMH3bI U T10JI0CHI TIPOMYCKaHWSI CBETO(QUIBTPA C TTOMOLLIBIO
Kosier] HeroToHa»

Kak 00BsicHsieTCst mosiBiieHue Kosell HproToHa?

[TosyunTe popMyJibl /151 pacueTa paJjulyCoOB TEMHBIX U CBeT/bIX KoJjiel] HproToHa.

[Monyunte dopmymy A1 onpefiesieHUst pajuyca KPUBH3HBI JIMH3bI.

Kak B faHHOM paboTe MUHUMU3UPYeTCs TIOTPeIIHOCTb SKCTIepUMeHTa/IbHBIX JaHHbIX?

=0t

No 34 «OnpefiesieHyie AJIMHBI CBETOBOW BOJTHBI U XapaKTePUCTUK AU(PPaKLIMOHHOW pelleTK»

[. KakoBbl TMapamMeTpbl W XapaKTepPUCTUKUA AU(PPAKLMOHHOW pelleTKd, MpHUMeHsieMOl B
JKCIlep¥MeHTe?

[Tonyuute Qopmyny [A7s onpefesieHWs [JIMHbI CBEeTOBOM BOMHbI Mpu Audpakuydyd Ha
IA(PaKIMOHHOM pelleTKe.

KakoBo npaktuueckoe npuMeHeHUe JU(PaKLMOHHBIX PelleToK?

Kak B faHHOM paboTe MUHUMU3UPYeTCs TIOTPeIIHOCTb SKCTIIepUMeHTa/IbHBIX JaHHbIX?

Y

=0

No 35 «OnpeiesieHyie KOHLIEHTPAL[MM paCTBOPOB caxapa U MOCTOSTHHOW BpallleHHs»

[. Ha ocHOBe Kakoro siBjeHUs OMpeJesisieTcsl KOHLIeHTpallusi pacTBOpa caxapa B JIaHHOM
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5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

JKCIlep¥MeHTe?
p. TlosicHWTe YCTPOWCTBO U NPUHLMI [eHMCTBUs Npr3Mbl Hukosns
B. TlosicHWTe yCTPOWCTBO U MPUHLUM [eHMCTBUS MOJIyTeHeBOr0 caxapyuMeTpa
1. Kak B 1aHHOM paboTe MUHUMH3UPYETCS MOTPEIIHOCTb IKCIIePUMEHTa/IbHBIX JaHHbIX ?
3 cemecTp

Ne 36 «CHsATHe BOJIbTaMIIEPHBIX XapaKTepuUCTUK (OTO3/7ieMeHTa U OrpefiefieHre  ero
UyBCTBUTETbHOCTH

[TpoaHanu3upyiite Moy4eHHbIe B labopaTopHOi pabote BAX

Kak orpesiensietcsi moctosiiHas [11aHKa B JAHHOM 3KCTiepuMeHTe?

Kak B jaHHOY paboTe MUHUMU3UPYETCS TIOTPELTHOCTh SKCIIePUMEHTATbHBIX JaHHBIX ?

Kak B faHHO# paboTe pacCUMTHIBAeTCs MOTPELIHOCTD OrpeiesieHus ocTosiHHOW [TnaHka?
[TpogeMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (vunu apyroii cpenbr) s
00paboTKM IKCIIePUMEHTA/IbHBIX JaHHbIX.

T =0t =

Ne 41 «VcceioBaHre BO30Y>KeHUST aTOMOB Ta3a»

OO6BsicHUTe IPUHLIUI OTIpe/iesieHrst BO30Y K/IeHHBIX COCTOSIHUM aTOMOB Ta3a B 9KCIiepiMeHTe?
[MosicHuTe TIPUHLMI PabOThI 37IeKTPOHHOM JIaMIThl

B KakoMm auaria3oHe 3/1eKTPOMarHUTHBIX BOJIH JIEXKUAT W3TyueHHe BO30Y)K[JeHHBIX aTOMOB I1apOB
PTYTH U ITI04YeMy?

1. Kak B laHHOM 3KCriepuMeHTe orpefesisieTcsi 00/1acTh JIOKaIM3aLyH 3/IeKTPOHA U Kak M0/TyYeHHbIe
JlaHHble COr/IaCyHOTCS C TeEOPeTUYeCKUMHU IPeAIIOChl/IKAMU?

W I ==

Ne 42 «OmnipefiesieHNe T/IaBHBIX KBAHTOBBIX UKCesT BO30Y KAeHHBIX COCTOSTHUI aTOMa BOZOPOZa»
INosicHWTe yCTPOMCTBO M MPUHLMIT PabOThI CIIEKTPOCKOTIA, UCTI0/IB3yeMOro B IaHHOM paboTe
[MTonyuute QopMysy AJisi ONpeJe/UHUS TJIaBHBIX KBAHTOBBIX YMCe/ BO30Y>KIEHHBIX COCTOSIHUM
aToMa BOJ0pO/ia ¥ APYTUX BOZIOPOJOIOA00HBIX aTOMOB

Uto Ha3bIBaeTCsl rpalyupOBOYHBIM IpavKoM?

N =

=0

[TpoIeMOHCTPUPYHTE BO3MOYKHOCTb MMpMeHeHMs cpesibl Microsoft Excel (vau apyroi cpebl) s

38



CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[Tnanupyemsble pe3ynbTaTbl

OrneHouHbIe CpeICcTBa
o0OyueHust 1 PeA

00paboTKH 3KCIIePUMEHTA/IbHBIX JaHHBIX

Noe 51 «M3yueHre 3aKOHOMEpPHOCTel O-pacraja»

UTOo TaKoe aKTUBHOCTb PajJMOAKTUBHOIO 3/IEMEHTA, €€ BbIUHMC/IeHUe U eJUHULIbI U3MepeHHUs.
B uem coctour 3akoH ['elirepa - Hetrrona?

Kak o1/eHUTh 3Hepruro o - YaCTULIbI?

YcrpoiicTBo U npUHLMI paboThl cueTurKa ['eiirepa-Mrosepa.

[TpogemMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (vunu apyroii cpenbl) s
00paboTKM 3KCIIepUMEHTa/TbHBIX JaHHBIX

Ul 4= W ' INV 7/

Ne 53 «OripesiesieHe MaKCHUMa/bHOW SHepPruM [-yacTul, U WJeHTU(UKALUsi paflOaKTUBHBIX

[IperapaToB»

. Kakue 1M3BecTHbI pa3HOBUIHOCTH OeTa-pacriafa? Kakast U3 HUX UcC/ielyeTcsi B JaHHOM
9KCIIepUMeHTe?

D. B Kakux Auarna3oHax HaxOZsTCs TIepro/ibl TI0ypacriajia v sHepruu 0eTa- pacmnazia MpUpOJHBIX
PaZiMOHYK/IU0B?

B.  KakoBbI 0CHOBHBIE 0CODEHHOCTH B3aUMOJeHCTBHS OeTa-4acTHl] C BeIleCTBOM?
1. TIpojemMoHCTpUpYTe BO3MOXXHOCTb NpUMeHeHust cpefbl Microsoft Excel (wnu apyroii cpespr) asis

00pabOTKM KCIIEPUMEHTA/IbHBIX TaHHBIX

OIIK-4 roToBHOCTHIO C eCTeCTBeHHOHAYUYHbIX MO3UI[UI OLleHUBATh CTPOeHHe, XUMUYeCKHUH 1 MUHepa/IbHbIN COCTaB 3eMHOU KOPbI, MOp(o/ioruuecKue
0C00eHHOCTH U reHeTHYeCKHe TUITbI MeCTOPO)KAeHHH TBePABIX M0/Ie3HbIX HCKOTMaeMbIX MPH PelleHuH 3a/1a4 10 PaljiOHA/IbHOMY M KOMIUIEKCHOMY

0CBOEHHI0

3HaTtb — MeTO/bI aHanausa epeueHb BOIIPOCOB K 3a4ety ( 1 cemectp):
MO/1eTMPOBaHMUS cnoxsbixl. KuHematvka moctynatesbHOro JBrkeHus. IToHATHe pajuyc-BeKTOpa, CKOPOCTU U YCKOPEHHSI.
(br3MuecKrX MpOoLeCcCoB; HauaneHble ycioBus. [IpsiMasi v oOpaTHasi 3ajauil MeXaHUKH.
— MeToAbl M TOAXO/bI 2. [IBwKeHHe IO OKPY)XHOCTH. YTOJ1 IOBOPOTA, YI/J0Bas CKOPOCTb U yI0BOe yckKopeHue. CBsi3b
TeopeTUUeCKOMY IJIOBBIX Y JIMHENHbBIX BeJIMUMH.
HKCIepUMeHTallbHOMY 3. KpuBonuHeliHoe ABwkeHHe. TaHreHIMaabHOe M HOpPMajbHOe ycKopeHue. IlosHoe yckopeHue.
ICC/Ie/JOBAHNIO, TPUMeHsieMble T'OJ1 MEJKJY CKOPOCTBIO U YCKOPEHHUEM.
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(br3riKe W PpacIpOCTPAHSIOIINECS]
Ha Zipyrve 00/1acTy 3HaHUH.

4. UVuHepuuanbHble cucTeMbl oTcyera. [loHsSTHE cusbl, Maccbl M uMIyJbca. OCHOBHOM 3aKOH
[TMHAMUKHY [TOCTYIIaTe/IbHOTO JABY)KEHUSI.

5. MomeHT umny/ibCca ¥ MOMEHT CU/Ibl OTHOCUTe/IbHO TOUKU. OCHOBHOe ypaBHeHHe [JUHaMUKU
BpAaLLlaTeIbHOTO JABW)KEHUSI.

6. BpalljeHre BOKpYT HeNOJABWKHOM OCH. MOMeHT uHepLuu. PacueT MOMEHTOB MHEpPLIMU TIPOCTHIX|
res1. Teopema IllTelinepa.

7. 3aKoHbl COXpaHeHUs1 B MeXaHMKe. 3aMKHyTasl CUCTeMa. 3aKOHbl COXpaHeHHWsi UMIIyjbCa U
MOMEHTA UMITY/IbCa.

8. Pabora u MorHOCTh. KiHeTHUecKasi SHeprusi MocTynaTe/IbHOTO U BpallaTebHOTO [IBHKEeHHSI.

9. KoHcepBatuBHble cwibl. [loTeHManbHas 3Heprys. 3aKOH COXPaHEHUs ITOJTHOM MeXaHW4YeCKOU
DHEePryu.

10. [Ba cnocoba omvcaHusi B3auMO/eiCTBUs. [IBIDKeHHe 4YacTHIbI B OJJHOMEPHOM CTal[iOHAPHOM
rosie. CBsi3b MeX/ly CUJIOW Y TIOTeHLIMa/IbHOW SHepruei.

11. I'apmonHnyeckue KosiebaHMs. AMIUIMTY[a, YacTOTa, HadajabHasi asa. MaremMaTUyecKuil U
(br3nyeckuii MasiTHUK. JHeprusi FTapMOHUYeCKUX KojieOaHU.

12. 3aryxaroime KosebaHusl. XapaKTepPUCTHUKY 3aTyXaHWsl. DHEPIHs 3aTyXaloIiX KoiebaH .

13. OOuiee moHsATHEe 0 BOJHAX. XapaKTepPUCTUKU Oeryieil BOJHBI. BOHOBOe ypaBHeHHe TJIOCKOM
BOJIHBL.

14. Hanoxenue ynpyrux BosiH. CTosiuast BOJiHa U ee ocobeHHOCTU. KonebaHue HaTSAHYTOW CTPYHBI.
15. Iloctynatel  OuHIITeNMHa. 3aMezyieHuMe BpeMeHW. JIOpeHIIeBO  COKpalljeHWe  [IJIMHBL.
PeiiTUBUCTCKME MHBapuaHThl. VIHTepBail.

16. PenstuBuCTCKMU MMITy/IbC. CBSI3b MacChbl, SHEPrMA M HMITy/IbCa YaCTULbl. OHEpPrusi IOKOS.
3aKOHbI COXpaHeHusl IPY PeJIITUBUCTCKUX CKOPOCTSIX.

17. Maxkpocucrema. MHUKpPOCOCTOSIHUE W MakKpOCOCTOsiHMe cucTeMbl. CTaTUCTUYEeCKUM TOAXOZ.
[ToHATHE BEepOATHOCTU U CPeJHEMN BEJUYNHBI.
18. ®yHKIMA pacrpefiesieHUsl C/IydyalHOW BeJMUWHBL. PacripefiesieHue MOJeKy/ I0 TPOeKLUSIM
CKOPOCTeM.
19. PacripeseneHre MoJieKyal TIO MOAYmMO ckopoctd. Hawubonee BeposiTHas, cpefHsSs W
CpeiHeKBapaTU4Hask CKOPOCTH.

20. Mogens wupeasbHOro rasa. /laBjeHue U Temrieparypa C TOYKWA 3PeHHUsI MOJIeKYJIIPHO-
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KIHETUYEeCKOW TeOpUM. Y paBHEHHE COCTOSIHUS W/ea/IbHOTO rasa.

21. Pacrnipegenenue MoJIeKyJl Ujea/lbHOr'oO rasa 10 BbICOTe B 10Jie TsbKecTd 3eMiu. bapomerpuueckas
bopmy.ia.

22. Tlonstue cremeHeii cBoOO/BI MOJeKy/bl. TeopeMa 0 paBHOpacIipeie/ieHHH SHEePTHH T10 CTeleHsIM
CBOOODI.

23. BHyTpeHHss 3Heprus Kak (yHKLUsI COCTOSIHUS cUCTeMbl. [TepBoe Hayai0 TepMOJUHAMUKHU.

24. Pabora kKak ¢yHKUus npoiiecca. Vi3oxopruueckuid, u3o6apruuecKrii U M30TepMUUeCKH MPOLIeCCHI.
25. TlonsTve TernoeMKOCTH. TeryioeMKOCTh TP H30XOPHYeCKOM W K300apuueckoM TMpOLeccax.
[TocTosiHHas afjuabaThl.

26. ApmabaTtuueckwii riporjecc. ITepBoe Haua/so TePMOAMHAMHKH /s afuabaTHUeCKOro Iporecca.
YpaBHeHue IlyaccoHa.

27. Uukmueckuii npouecc. KosgduiyeHT none3Horo AeicTBUs TeII0BOW MalllMHbl. Bropoe Havano
repMoarHaMUKy. dopmynupoBku Kiaysuyca u KesbBuHa.

28. IlpoGsiema HEOOPATHMOCTH TEIJIOBBIX IPOLIECCOB. DHTPOMNMSI CUCTEMBI U ee CBOMCTBa. Teopema
HepHcra.

29. OcHOBHOe ypaBHeHUe TepMOJAUHAMUKU. DHTPONUA UealbHOro rasa. VMsMeHeHue SHTPONUU MPU
M3011poLieccax.

30. Iukn KapHo. Teopema Kapno. TepmoauHamuueckas 1Kkana TeMmriepaTyp. TpoliHasi TOUKa BOZbI
KakK periepHasi TOUKa.

31. Craructuuecknii Bec MakpococtosiHusi. CyTh HeobOpatuMocTH. CTaTHUCTHUECKHH CMBICI
pHTponMu. Popmysa bosbiMaHa.

32. I'paHulbl NPUMEHUMOCTU MOJEeIN HAeanbHOro rasa. YpasHeHue BaH-gep-Baanbca. 30TepMsbl
peaIbHOrO rasa.

[[TepeueHb TeopeTHUeCKHX BOMPOCOB K 3K3aMeHy (2 cemecTp):

1. Cubl B3auMO/IeMCTBUS B NIPUPOZe. DJIeKTpocTaTuyeckoe rnose. 3akoH Kysona. HanpsokeHHOCTB
3/1eKTPOCTaTUYeCKOoro I1osis. [IpuHLuI cyrepnosunyu.

2. Cunosble mHU. [I0TOK BeKTOpa HarNpsbKeHHOCTH 3/1eKTpocTaThueckoro mnosist. Teopema I'aycca.

3. IloreHuuan. Teopema O LIMPKYJISILMKA BeKTOpPA HATIPSUKEHHOCTH 3/1eEKTPOCTaTAUeCKOro noJisd. CBsi3b

MeXK/ly HallpSDKeHHOCTBIO Y [IOTeHLIMa/IOM.
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4. DnektpoeMKoCTb. KonzeHcaTopsl. CoejuHeHVe KOHJEHCATOPOB. OHeprus  KOHJeHcaropa.

(OHeprus 3/1eKTpUYeCKoro IMoJisl.

5. Dnektpyuueckuii TOK. IINOTHOCTP TOKa. YpaBHeHMe HeNpepblBHOCTU. 3akoH Oma B

i depenLansHON hopme.

6. ConpoTuBieHre IPOBOAHUKOB. CTOPOHHME CUIbl. 3aKOH OMa B MHTerpajabHOU (popme.

7. TlpaBuna Kupxroda /151 pacueta pa3BeTB/IeHHbIX Liereil. MOLIHOCTb TOKa. 3aKoH [koyisi-JleHua.

8. Eaunas rnpupoja 371eKTpU4ecKoro ¥ MarHurtHoro rosis. Ilose pgBuKyinerocs 3apsza. [IpuHuurn

CYI1epro3ULIMA MarHUTHBIX Nosier. 3akoH bro-Casapa.

9. IloToK ¥ LMpKYyJIALMA BeKTOpa WMHAYKUMW MarHUuTHoro mosist. Teopema ['aycca u Teopema o

LIUPKYJ/ISLIH.

10.Cuna Jlopenua. Cuna Amriepa.

11.3ako0H 3n1ekTpomarHuTHOU MHAYKIMU Papages. [1pasuiio Jlennja. Buxpesoe smekTpruyeckoe rosie.

12.41BeHvie caMOMHAYKLMU. VHOYKTUBHOCTb. DHEpPrusi KOHTypa C TOKOM. OHepruss MarHUTHOIO

[10JIS1.

13.0nekTpuueckoe 1i07e B BellectBe. [lonsipusauys [u3/eKTpUKa. BeKTop 3/1eKTpUueckoro

cMmellleHys1. JlnanekTpruueckast IPOHULIAeMOCTh BeljecTBa.

14.MaruuTHoOe noJie B BelllectBe. HamarHnueHHOCTb. HarnpskeHHOCTb MarHUTHOT O 1107151 MarHutHast

[IPOHULIAeMOCTh BeljecTBa. PeppoMarHeTUKH.

15. Cuctema ypaBHeHuii MakcBe/sla Kak 0000leHHe pa3pO3HEHHBIX SIBJIEHUH 3/€KTPUYeCTBa |
Mar"etrrsma. MareprabHble ypaBHEHUS.

16. CBoricTBa ypaBHeHui1 MakcBesa. [IpefckasaHue CyiecTBOBaHHUs 3/1eEKTPOMAarHUTHBIX BOJIH.

17. OneKkTpoMarHuTHbIe BOJIHbI. Bo/HOBOe ypaBHeHre. CBOMCTBA 3/1eKTPOMarHUTHBIX BOJIH.

18. [1;locKast 3/1eKTpOMarHuTHasi BOJIHA M ee OCHOBHbIe XapaKTepUCTUKU. OHeprusi U HUMIIYJIbC
3JIEKTPOMAarHUTHOM BOJIHBI.

19. EcTecTBeHHBIM W TOJSIpU30BaHHbIM cBeT. CTemneHb MOMSpU3aLdM JIMHEWHO [0/IIPU30BaHHOIO
cBeTa. 3aKOH Mavtroca.

20. [Tonspusanus 1py OTPakeHUU U TpeJIOMJIeHMY CBeTa Ha IpaHMLie pasjesia [U3JIeKTPUKOB. YTOJ
bprocrepa. JIBoliHOe JryuyernpesioM/IeHHe.

21.Criocobbl  MosisipU3aliud  ecTecTBeHHOro cBeTa. Ilpu3ma Hwukons. BpaijeHue TI0CKOCTH
T10JIIPU3aLMK CBeTa IPU NPOXOXK/eHUM Yyepe3 ONTUYeCKU aKTUBHYIO Cpejfy.
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22. [IIkajila  3/IEKTPOMarHUTHBIX BOJMH. (OCOOEHHOCTM ONTUYECKOTO Juaria3oHa. [loka3aresb
TIpeJIOMJ/IeHUs Cpe/ibl.

23. KorepeHTHble BO/HbI. VIHTepdepeHUsi CBeTOBbIX BOJH. Cji0’KeHHWEe WHTEHCUBHOCTEN B Ciyvae
HEeKOTepPeHTHBIX ¥ KOTePeHTHBIX KoeOaHHH.

24. Onitryeckass pa3HOCTh Xofa. CBsi3b ONTHMYECKOM pa3sHOCTHM XOJa [BYX BOJIH C Pa3HOCThIO (a3
MeXKJy HUMU. Y C/I0BUA MaKCUMyMa U MUHUMYMa.

25. Cxema FOnra pans HabmogeHuss uHTepdepeHLMM. BpemeHHass UM MPOCTpaHCTBeHHasi
KOIepeHTHOCTb.

26. HTepdepeHvs B TOHKKX MieHKax. HabumoeHue kosel] Hbl0TOHA B OTPayKeHHOM U TPOXO/SIIEM
cBere.

27. AABnenue qudppakuuu. Judpakuus @penens u @paynrodepa. [Ipunuun [Mtorirenca-Pdpenens.

28. [Indpakius PpeHens Ha KpyriaoM oTBepcTuM. 30HbI PpeHens. ['paguueckuii MeTof, CI0XKeHHUs
aMIUIUTY .

29. Indpakyus PpayHrodepa Ha Y3KOH NPSAMOAMHENHON wjend. [IudpakuyoHHas pelleTKa Kak

COBOKYITHOCTb KOHEYHOI'O YMCJIA LLesIei.

[[Tepeyens Bonpocos K 3auety ( 3 cemecTp):

1. TemoBoe u3nyueHue Tena. 3akoH CredaHa-bosbivana. 3akoH cwmeljeHusi BuHa. I'umnoresa
ITnanka.

2. ®oto3¢dekT. 3akoHbl CTosieToBa. PopMysia SUHIITEHHA.

3. ®otoHsl. [laBneHve cBeta. KopnyCKy/sipHO-BOJIHOBOM AlyaiusM CBeTa.

4. PaccesiHre dpoToHa Ha cBo60gHOM 31eKTpoHe. Popmysia KomnToHa.

5. BosHoBble cBoMcTBa yacTuy. [InvHa BoJHBI fie bpoiiisa. DKcreprMeHTanbHble MOATBePKAeHUs

rurnotessl e bpoiins.

6. Ilpunuun HeompezeneHHOCcTH. CooTHOIIeHWe HeorpefeneHHocTel ['elizeHbepra. Oco6eHHOCTH

MpoLiecca U3MepeHusl B KBAaHTOBOM MeXaHUKe.

7. ®usnueckoe MCTONKOBaHWe BOMH Je bpoiins. BonHoBas ¢yHKIMA U ee cBoiicTBa. [InoTHOCTE

BepPOSITHOCTH 0OHApY’KeHUsI YaCTHUL[bI.

8. OcHOBHasg 3ajlaua KBAHTOBOM MexaHMKU. HecraloHapHoe W CTalMOHApHOE YpaBHEHHUE
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[[[pénunrepa.

9. [Ilpoxox/eHre yacTUIIbI uepe3 MOoTeHIManbHbIN bapbep. TyHHe/TbHbIN 3P deKT.
10. KBaHTOBBIN rapMOHMYECKUI OCLIUIISITOP.

11. TlnanerapHass mogenb atoma. I[loctynatel Bopa. KBaHTOBaHme 3Hepruu BOZOPOZOINO00HOM
CUCTEMBI.
12. W3nyuenue Bogopozomnogo0Hbix cucteM. CrieKTpasibHbIe Cepyuu aToMa Bogopoza. O6obieHHast
(bopmyna banbmepa.

13. CrieKTpsl MHOI'03/IEKTPOHHBIX aTOMOB. 3aKOH Mo3/u.
14. YpaBHenue lllpenunrepa g atoma Bogopoga. KBaHTOBaHuMe MoMeHTa uMIlyJibca. lIpaBusia
oTOOpa.
15. CrnuH s1ekTpoHa. KBaHTOBBIe UlC/ia, ONKUCHIBAIOIME COCTOSIHUE 3JIeKTPOHA B aToMe. KpaTHOCTH
BBIDOJKJE€HUS SHepreTruueckux ypoHe. [Ipunuun [Taynm.
16. IlpyHLMII TOXXZECTBEHHOCTU OJWHAKOBbIX dacTul. bo3oHbl ¥ ¢epmuoHbl. KBaHTOBbIE
pacnpezeneHusl.

17. CBobogHble 371eKTPOHBI B MeTasiie. JHeprusi @epmu. 30HHasi TeOPUsE TBEP/BIX TeJl.
18. DnekTporpoBOAHOCTL MeTa/VIOB U MOIYIIPOBOAHUKOB. CBepXIIPOBOAUMOCTD.

19. SIBnenue pagroakTUBHOCTH. OCHOBHOM 3aKOH paJlM0aKTHUBHOrO pacrnaja. [TocTtosiHHasi pacrnaza.
[Iepuoz nosmypacraza.

20. CocraB 4 XapaKTepUCTHUKM aTOMHOTO sizipa. KariesibHast MoZienb. Pa3mep ¥ CIivH szpa.
21. Macca u 3Heprusi CBA3M aTOMHOIO fi7jpa. 3aBUCUMOCTb y/leJIbHOW 3Heprusl CBA3M OT MacCOBOIO
urcia. ObosioueyHast MoJesTb siapa.

22. SpepHble peakiuu. JHeprus peakUuu. Peakijuu fe/ieHus U CUHTe3a sfep.
23. PaguoakTuBHBIE psifibl. OCHOBHBIE 3aKOHOMEDHOCTH O-M3/1ydeHus sifep. JIiMHa CBOOOZHOTO
npoGera oi-uacTHIl.

24. Tpu Bupa P-pacraja. JHepreTuueckuii crieKTp $-yactui]. HeltpuHo.

25. OcobeHHOCTH Y-U3nydeHus sifep. [IpoxoxkeHne y-KBaHTOB Uepe3 BeIlecTBo.
26. Knaccudukaiys s/meMeHTapHbIX YacTull. JlenToHbl. JIenTOHHBIN 3aps.

27. Apposbl. BapruoHHbiv 3apsz. KBapkoBasi MOziesib a/JpOHOB.

Ymethb

— MCITIOJIb30BATh C/I0>KHbIE

F’lpnmepnblifl nepeyeHb NPaKTHUeCKHX 3afaHUU
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(bri3uueckue Mozenu Ajis
OTTMICaHUsI PeaslbHBIX MPOLIeCCOB,
BHIOMPATH METOZBI MCC/Ie/IOBAHUS,
C TIOMOIIIbIO TTPUOOPOB U3MEPSTh
(br3rueckrie BeJTMUUHBI,
MPOU3BOJUTL 06pabOTKY
BKCIIePUMEHTA/TbHBIX JaHHBIX,
[POBOJIUTDH aHAIU3 MOTyYeHHbIX
pe3y/IbTaToB.

1 cemecTp

3aganue 1.Touka ABWXKeTCS B TIOCKOCTA XOY mo 3akoHy: X =-26;y =4¢(1- ¢) . Haitry
ypaBHeHHe TpaekTopuu Y = f(X) u u300pasuTh ee rpadruecKu; BEKTOP CKOPDOCTH V' U YCKOPEHUs]
a B 3aBUCUMMOCTH OT BpeMeHH; MOMEHT BPeMeHH f;, B KOTOPBbIM BEKTOP YCKODEHHUsT a COCTaBlIsieT
yron 1/4 C BeKTOpoM ckopoctd V . OtBeT: y =-x%-2x; V =-2i +4(1- 2t)j, a =-8j,
t0:0,75C.
3apanue 2. Tesio BpaaeTcsi BOKPYT HETIOJBI)KHON OCH 110 3aKOHY ¢ =2+4 - 2 t*, Haiirtu: 1)
Cpe/iHee 3HaueHHe YTJIOBOM CKOpPOCTH {<~) 3a TMPOMEXYTOK BpeMeHu OT t=0 [0 OCTaHOBKH; 2)
YIJIOBYI0 CKOPOCTb Tena B MoMeHT BpemeHu t=0,25 c; 3) HOpManbHOe YCKOpEHHe TOUKH,
HaXO/ALLEeNCSl Ha PaCCTOSIHUM 1 M OT OCH BpallleHHs B TOT ke MOMeHT BpeMeHu. OTBeT: 2paz/c; 3 pag/
c; 9 m/c%.
3aganue 3. [1lap Maccol m;=4Kr JABWKETCSI CO CKOPOCTBIO V=5 M/C U CTaJIKUBaeTcs C I1apoM
Maccor m, =6 Kr, KOTOPbIM JABWKETCSl eMy HaBCTpeuy CO CKOpPOCThIO V,=2 m/c. OnpezenniTe CKOPOCTH
[1IapOB TIOC/Ie yjapa. Yjap CYATaThb abCOMIOTHO YIPYTUM, NPSIMBIM U LieHTparabHbIM. OTBeT: 3,4 M/C,
3,6 M/c.

3aganue 4. Bas B BUJe CIVIOIIHOIO LWIMHAPA Maccou m;=10 Kr Haca)keH Ha FOPU30HTA/IbHYHO
ocb. Ha LmMvMHAP HaMOTaH IHYP, K CBOOOAHOMY KOHITy KOTOPOTO IO/[BellieHa TUPSt MacCO Mm»>=2 KT
C KakuM yCKOpeHHeM OyieT OImyCKaThbCst THPst, eC/IU ee TIPeIoCTaBuTh camoii cebe? OteeT: 2,8 m/c’.
3apanue 5. OnpesieNIUTh MEPUO/, YaCTOTy M Haua/lbHYIO (pa3y KosiebaHUl TOUKH, ABVDKYILENCS
[10 ypaBHEHHIO: X =A -sin at +7) rage w=2,5m ¢, 1=0,4 ¢,A=0,02 M. KakoBa CKOPOCTb TOUKH B
MomMeHT Bpemenu 0,8 c. Otset: T=0,8c; v=1,25 c*; V=0,157 m/c.
3apanue 6. Hailigure 717151 ra3oo0pa3HOro asoTa TemriepaTypy, Ipyd KOTOPOi CKOPOCTSIM MOJIEKYJT
vi = 300 m/c 1 v, = 600 M/C COOTBETCTBYIOT OJVMHAKOBble 3HaueHWs (YHKLUM pacripefeieHus

m(v;: - Vi)

[Makcsesna .Omger: T =—2—1 2
1) 4k In(V, /V,)

3aganue 7. Vjea/lbHblil [BYXaTOMHBINA ra3 00beMoM 5 1 1 gasiendem 10° Tla M30XOpUUeCKH

Harpesiy, B pe3yJsbTaTe yero cpefHsss KUHeTUYeCcKas SHeprus ero moJiekys yseauuunacs ot 0,0796 3B
no 0,0923 5B. Ha ckoJIbKO MpH 3TOM HW3MeHUThCS [laB/ieHre ra3a? B JanbHelilem ra3 u30TepMuyecku

=330K.

aCIIUPWIA [0 HAyaJbHOTO gaByieHus. OnpegesuTe o0beM ra3a B KoHIle mpoiecca. OTBeT:

45



CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

yBennuutcs Ha 0,16 Mlla; 5,8 1.
3apanue 8. Omnpesenure KO3(QULMEHT TeNJIONPOBOJHOCTH A a30Ta, ecau Ko3((uLeHT
TMHaMUUeCKOU BSI3KOCTH 1| ZIJisl Hero npu Tex ke ycioBusix paBeH 10 mkIla-c. OtBet: A=7,42 MBT/™M-K.
3ajanme 9. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocyZe obvemoMm 2 i1 ripu Temrepatype 10°C.
[Tocsie HarpeBaHuWsi [JaBjieHuWe B COCyze ctano paBHo 10*mMm.pr.ct. Kakoe komvuecTBo Teria GbuIO
coob1rieHo rasy npu HarpeBanuu? Otsert: 4,1-10° k.

2 cemecTp

3aganue 10. Cmemanu Bosy Maccod m;=5kr mpu Temreparype T:=280 K c Bozgoit maccou
m,=8kr npu Temnepatype T, =350 K. Haiitu: 1) Temneparypy 0 cmecy; 2) usmeHenue AS 3HTponuu,
rpovcxopsiee rpu cMemmBanud. Oteet: 323 K; 0,3 xIx/K.

3aganue 11. Toueunsle 3apsags! =10 HK1 v @;=-20 HK/1 HaxoA4TCa B BO3/yXe Ha pacCTOSTHUU
10 cm gpyr ot gpyra. OnpefienMTh HaNpsDKEHHOCTD T0JIS1 B TOUKe A, yJjaleHHOM Ha paccTosinue 6 cM
OT I1epBoro 1 Ha 8 cM ot BToporo. Kak nsmeHUTCs NOTeHIMa/IbHask SHeprus B3auMO/IeCTBUSA 3apsifioB,
eC/T TlepeMeCcTUTb BTOPOM 3apsifi B 3Ty TOUKy? Kakyto f/is1 3TOro Hy>KHO COBepILIMTh paboTy? OTBeT:
37,6 kB/M; 12 MK/DK.

3apanue 12. Tpu IOCKMX BO3JYIIHBIX KOHAeHcaTtopa ¢ emKocTamu C;=1,5Mk®, C,=7 MKD,
C;=2 MK® coeiurHeHb! IOC/IeL0OBaTe/IbHO U IPUCOeAUHEHbl K UCTOYHUKY TOKa. IIpu sTtom 3apsaz
BTOPOr0 KOHZleHcaTopa paseH 14-10* Ki. a) Haiitu suepruro 3toii OGartapen. 6) He oTkmouas
MICTOYHMKA TOKa OT 0aTaped KOH/IEHCATOPOB, pPAa3[BUralOT IUIACTHHBI TPEThEro KOHZAEHCATopa,
yBeJIMUMBasi pacCTOsTHUe MeX/ly HUMU B 2 pa3a. HaiiTu u3meHeHre eMKOCTU U 3apsijia 6atapeu. OTBeT:
490 MK, 0,21 MKD, 0,4 MK.

3aganue 13. /Isa snementa (€; = 1,2 B, r; = 0,1 Om, & = 0,9 B, 1, = 0,3 OM) coeauHeHb]
OJHOMMEeHHbIMU Mo/rocaMy. ComnporusiieHde R coeguHuTenbHBIX MPoBOAOB paBHO 0,2 Owm.
OnipesieUTh CUIy TOKA B LleMd | 1 pa3HOCTh MOTEHL[MA/IOB Ha 3a)KUMax KaXK0ro UCTOUHuKa. OTBeT:
0,5 A; 1,15 B; 1,05 B.

3aganue 14. Kpyropoii BUTOK paguycoM R=15,0 cM pacrio/io)keH OTHOCUTeThbHO OGeCKOHEeUHO
[JIMHHOIO IPOBOJA TaK, 4YTO ero IUIOCKOCTb MapasvlesbHa IIpoBoAy. IlepneHauKyJisp,
BOCCTAHOBJ/IEHHBIM Ha MPOBO/, U3 LIEHTPa BUTKA, SIBJ/ISIeTCSI HOPMasbiO K MJIOCKOCTH BUTKa. Cuia ToKa B

npoBofie [;=5A, cuia Toka B BUTKe Toku [,=1A. PaccTosiHue OT LieHTpa BUTKa 0 npoBoga d=20 cwm.
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OripesiesiiTe MarHUTHYHO UHAYKLMIO B LieHTpe BUTKa. OTBeT: Bo=6,5MKT 1.
3apanue 15. [TpoBoAALMI ITIOCKUI KOHTYP, UMeoIIWK (GopMy OKPY>KHOCTH pazuyca r = 0,05 M
[OMeLLeH B OJHOPO/JHOE MarHMWTHOE I0Jie TaK, YTO JMHUM MarHUTHOM WMHZAYKLMU IO/l HarpaB/ieHbl
[epreHnKyJIsapHO IUVIOCKOCTHU KOHTypa. ComnportusieHue KoHTypa R = 5 OM. MarHuTtHas MHAYKLUSA
MeHsieTcs o 3akoHy B = kt, rge k = 0,2 Tn/c. Onpegenure: a) 3.4.C. UHAYKLMH, BO3HUKAIOLYIO B 3TOM
KOHType; 0) CWIy WHIYKIMOHHOTO TOKAa; B) 3apsi/l, KOTOPBIM TPOTeUYeT MO KOHTYPY 3a TepBble 5
cekyH, usMeHeHus noJsist. Oteet: 1,6 mB; 0,3 MA; 1,6 mKi.

3apganue 16. Karyiika HamoTaHa MeJHBIM NMPOBOZOM auameTpoM d=0,2 MM c obrmeld ayMHON
[=314 M u umeer uHAyKTUBHOCTb L=0,5 I'H. OmnpenenuTh CONPOTHB/EHWE KaTyLIKWU: 1) B Liernu
[MOCTOSIHHOT'O TOKQ; 2) B L|enu IepemMeHHOoro Toka ¢ yactrotor v=>50 I'n. OtBeT: R=160 Om; R=224 Owm.
3aganue 17. B onbiTe FOHra crek/isiHHas MaacTUHKA TOJIIMHOW B 2 CM MOMeLaeTcs Ha MyTH
0IHOTO U3 UHTepdepUPYIOIIUX Jiyueld TeprieHAuKY/IsIpHO ayuy. Ha CKO/bKO MOTYT OT/IMYaThCs APYT
OT JIpyra 3HaueHUs IOKasaTesisi MpeJioMJIeHUsI B pa3/IMUHbIX MecTax IIaCTUHKH, UTOoObl M3MeHeHHe
Pa3HOCTH XOfla OT ITOM HEOHOPOAHOCTH He TpeBbiiano 1 Mkm? OTBer: A<n=5-10".
3aganue 18. [Tyuok Gesioro cBeTa MajaeT HOPMaJbHO K IMOBEPXHOCTU CTEK/ISSHHOW IJIACTUHKHU
rommuHoit d=0,5 MKM, Haxopsieiicsi B Bo3gyxe. IlokasaTesnb mipesomsieHus crekna n=1,5. B
pe3y/ibTaTe MHTep(epeHIIMM WHTeHCUBHOCTb HEKOTOPBIX BOJIH, JJ/IMHBI KOTOPBIX JIe)KaT B Ipejesnax
BruMoro criektpa (0T 400 go 700 HM), ycunvBaeTcs 1pu oTpaxkeHUH. OripesiesiuTe JIMHBI 3TUX BOJIH.
OTtBeT: 0,6 MkMm4 0,43 MKM.

3apanue 19. Ilnockas BosmHa (A=0,5MKM) MajaeT HOpPMaabHO Ha AuvadparMy € KpyrJibIM
oTBepcTheM AuameTpoM 1,0 cM. Ha KakoM pacCTosiHMY OT OTBEPCTHUS Ha ero OCH [0J/DKHA HaXOAUThCS
TOuKa Habmo/eHus], UTOObI OTBEPCTHe OTKphIBaio: 1) ofHy 30HY PpeHento; 2) aBe 30HbI PpeHesns?
OTtBeT: 50; 25 M.

3 cemecTp
3apanme 20. Haiit HaubonbIvii MOPSiIOK CHEKTpa /s JKeITOW JIMHWK HATpHUs C JJIUHOM
BOJTHBI A=589 HM, ec/u rocTosiHHAs AU@pakuoHHON peleTku d=2mMKM. CKOJIbKO BCero MakCHMyMOB
naeT 3ta peretka? [1o/; KaKuM yrioMm ¢ HabsroaeTcst mocieHuid Makcumym? Oteer: 3; 7; 62°,
3apganue 21. [Ipa mnoJsigpU3aropa pacroJiOKeHbl TaK, YTO YroJ MeXAy HMX IUIOCKOCTSIMU

nponyckanus paseH 25°. Onpeie/inTh, BO CKOJILKO Pa3 YMEHBIIUTCS MHTeHCUBHOCTh €CTECTBEHHOIO
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CBeTa TpPU TIPOXOXKAeHWH: 1) uepe3 ofuH (TIepBbIN) ToJsApU3aTOp, 2) uepe3 obOa ToJsipU3aTopa.
Kos¢dduimeHT norsiomeHus cseta B nossipusarope pase 0,08. Otset: 2,17; 2,88.

3apanue 22. YepHoe Tesio uMmeer Temrepatypy 3 KK. [Ipy oxyaxaeHuM Tena AJIMHA BOJIHBI,
MPUXOJAIAsiCs Ha MaKCUMyM H3/IyudaTelbHOW CrIoCOOHOCTH, WM3MeHWIach Ha 8 MKM. [lo Kakoit
TeMIiepaTypsl 0xX/1a4u10chk Tesio? Oteet: 323K.
3aganue 23. Y3KMM My4OK MOHOXPOMAaTHM4eCKOrO PEeHTTeHOBCKOTO W3/IyueHHWsl IaflaeT Ha
paccenBarolijee BeiecTBo. [Ipy 3TOM J/IMHA BOIHBI M3/1y4YeHHs], pacCcessHHOro mog, yriaamu 60° u 120°)
OT/IMYAIOTCS APYT OT Jpyra B 2 pa3a. CuMrasi, YTO paccesiHie TIPOMCXOJUT Ha CBOOOHBIX 3/IeKTPOHAX,
HAUTU [I/IMHY BOJIHBI Najatolero uanydenus. Oteet: 1,2 nm.

3apanue 24. KpacHas rpanuia Qortosddexra [y HEKOTOPOro MeTassia paBHa 275 HM. Haiitu!
1) paboTy BBIXOZA 3/IEKTPOHA W3 3TOTO0 MeTa/ula, 2) MaKCHMa/lbHYI CKOPOCTh 3JIeKTPOHOB
BLIPbIBAEMbIX M3 3TOT0 MeTajjla CBeTOM C A/IMHOM BojH 180 HM, 3) MakCHMMa/lbHYI0 KUHETUUeCKYIO
BHEPIUI0 9TUX 3/1eKTPOoHOB. OTBeT: 4,525B; 9,1-10° M/c; 2,383B.
3apanme 25. OnekTpoH obiagaet KuHetrueckoit sHeprueit 30 3B. OrpegenuTts 1e6poHIeBCKyIO
[1JIMHY BOJTHBI 371eKTPOHA. BO CKONMBKO pa3 U3MeHUTCs 3Ta JJIMHA BOJIHBI, €C/IM KUHeTUUeCKast SHeprus
yMeHbIATCA Ha 20%? OTset: 2,2:10"m; 1,12.
3apanue 26. [Ipy [BW)KEHWH UYaCTULbI BAOb OCH X CKOPOCTb ee MO)KeT ObITb oripejiesieHa C
TOYHOCTHIO (OImMOKOiT) 10 1 cm/c. HaliTi Heorpeie/leHHOCTb KOODJMHATBI, €C/TH YaCTULeH SIB/ISETCS:
1) s/1eKTpoH, 2) apobrHka Maccoii 0,1r. Otset: 0,01m; 10%m.

3aganue 27. Yacturia HaxoauTcsi B 6eCKOHEUHO TTyOOKOH OZHOMepHOW TOTeHIMaTbHON nMest
MUHUMa/bHYI0 SHepruto. KakoBa BepoOSITHOCTb OOHapy>KeHUsl YaCTULbl B CpefiHel TpeTu siMbI?
OTtBeT: 0,609.

3aganue 28. OnpesenuTs JIUHY BOJIHBI, COOTBETCTBYIOLLYIO TPeThel JMHMU cepuu banbmepa:
1) B cnexTpe usnyueHuu BOA0OpoAa, 2) B cnekTpe usnyuenus vnonHa renus. OteeT: 434HM, 109HM.

210 -
3aganue 29. Onpefenvre Mepuoj MoJsypacnaZa ¥ HayaJbHYK) aKTUBHOCTb BUCMYyTa g3 Bi,

eC/IM U3BECTHO, UTO BUCMYT Maccoid m = 1 r, BeibpackiBaer 4,58:10" B — uactuif 3a 1 cekyHay. Bo
CKOJIbKO pa3 U3MEHUTCSI aKTUBHOCTD 3a Mecsil? OTBeT: 5 CyTOK; 64 pa3sa.
3apanue 30. fapo Gepwuinsi-7 [-paguoakTUBHO 10 cxeMe K-3axBaTa. 3armucarh peakliuio.

[Kakyie yaCTULIbI ITPU 3TOM 00Pa30Ba/IMCh?
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3aganue 31. Boiunc/iuTh B a.e.M. Maccy sigpa '°C , y KOTOPOTO SHEprHsi CBS3U Ha OJUH HYK/IOH
pasHO 6,04 M>B. Otset: 10,0135 a.e.m.

3aganue 32. CosiHeyHasi TIOCTOsTHHAS JJ1s1 3eM/U (SHePruysi COJTHEUHOT0 M3/TyueHus, Tlaarollero
B e[IMHULY BPEMEHHU Ha eJHMIY TUIOIa/M B MepreHJUKY/IApHOM Harpas/jieHuu) pasHa 1370 [k/c-m>,
Onupasich Ha 3Ty BeJIMUMHY, HaliiuTe, CKOJIKO TI0 Macce BOJOPOJA BbITOpaeT eXeCeKyHJHO BHYTpU
COJIHLIA, €C/IM U3BeCTHO, YTO UCTOUHWKOM SHepruu COJIHLIA SIB/IIeTCs CUHTe3 YeTbIpeXx sfiep BOZopoja C
obpa3oBaHueM sizipa reivst-4. Oteet: 630 MJTH.T/C.

Bnagets

— HaBbIKaM{ PabOThl C MMPOKUMIIPpUMEPHBII NepeueHb BONPOCOB M 3a/laHUM 10 JIabopaTopHBIM padoTam

KpyroM (u3nyeckux NpubOpoB U
00O0pY/I0BaHUS;

— MeTO/lJaMU [1POBe/leHNsI
(br3MueCcKuX U3MepeHul, pacyera
Be/IMYMH, aHa/IM3a M0J1yueHHbIX
TAaHHBIX U HaBbIKAMU
[1/1aHUPOBAHKUS
11CC/1e/j0BaTeIbCKOr0 MpoLiecca.

1 cemecTp

No 1 «IIpMeHeHMe 3aKOHOB COXpaHeHUs /1Jisl OoTipe/ie/ieH|s1 CKOPOCTH TojieTa MmyJ/ii»

1. TlpuBesuTe mMpuMepbl CUJ/, [AAKOLIUX pa3Hble BU/bI TOTeHLUMa/bHON 3Hepruu. Kakue u3 HUX

NIPUCYTCTBYIOT B ZIAHHOM paboTe? M300pa3uTte cXxeMy 3KCIIepUMEHTA/IbHOW YCTAHOBKU U YKaXKUTE

Ha Hell CU/bl, IeCTBYIOIIME Ha BCe TeJla, BXOZSIIIYe B CUCTEMY, B KaXK/blii MOMEHT BPEMEHHU.

Kakuve BeslMuvHBI MMeM KMHeTHYecKasi U TOTeHLMalbHasi SHePTUsi CUCTeMBI «ITyJisi+MasiTHUK» B

pa3/MuHble MOMeHTHI ombiTa? IlpeAcTaBbTe CxeMy U3MeHEHMs] KUHEeTUUYeCKOW W TMOTeHL[MalbHOM

SHepryuy CUCTeMBI.

3. [l1s KaKuX MOMEHTOB BpeMeHU B JJaHHOM 3KCIlepUMeHTe MO>KHO TMPUMEHSITb 3aKOH COXPaHeHUsi
MexaHW4eCKOU SHepruu, a [/isi Kakux HeJib3si U moueMy? CxeMa.

4. Jlns Kakix MOMEHTOB BDeMeHH B [JaHHOM JKCIepUMeHTe MOXXHO MPUMEHSITh 3aKOH COXPaHeHHs
HUMITy/IbCa, a [1/151 KaKMX HeJib3sl U moueMy? CxeMa

5. Vcronb3ysi 3aKOHbI COXPaHeHHs1 roJiyunte (GopMysly [Jisi pacueTa CKOPOCTH T1oJieTa MyJ/u B JaHHOU
pabore.

6. Kak mpou3BoguTcst 00paboTKa KCriepuMeHTalbHBIX JAaHHBIX B JaHHOM pabote. Kak omnpenensercs
JIOBepUTe/IbHbIM WHTepPBa/l CKOPOCTM WM CpeAHsisi KBaJpaThuyecKas IOrPelHOCTb OTK/IOHEHHs
MasiTHUKA?

NV

No 4 «MccnefoBaHre BpaliaTe/lbHOTO /IBUKEHUST TBEPJOTO Tesla BOKPYT HEMO/IBHYKHOW OCHU»
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N

Ne 5 «OnpesienieHre XapaKTePUCTHK 3aTyXaroIIyX KoyiebaHui GU3NUecKoro MasiTHUKa»
1.

=010

T

KakoB xapakTep 3aBUCMMOCTH MOMEHTa UHEPLIMM OT PacCTOSIHUS, HA KOTOPOM HaXOJWUTCS TesO OT,
ocu BpattjeHusi? B ganHoi pabore. [Toctpoiite rpadmk 3TOM 3aBUCUMOCTH.
Kak 3KcrieprMeHTanbHO ompe/iesisieTcst MOMeHT WHepL{U Tesla B JaHHOM /1abopaTopHoii pabore?
Kakuie 3aKOHBI cOXpaHeHUsl IPUMEHSIIOTCS /11 BbIBOJA pacueTHbIX (hopmys? [Tosmyuute dopmymy|
JJ15 pacueTa MOMeHTa MHepLMY MasiTHUKA.
KakoBa 3aBUCHMMOCTb YIJIOBOIO YCKOpDEHMs Tejla OT MOMEHTAa MPWIOKEHHbIX K HeMy CUl U
MoMeHTa nHepuuu Tena? [Toctpoiite rpadvk JaHHOW 3aBUCUMOCTH

Kak Ha wmastHuke OO6epbeka MOryT OBITb OTpeZiesieHbl YIJIOBOe YCKODeHHe, MOMEHT
JeMCTBYIOLLMX CUJ1 U MOMEHT UHEPLIUU?
Kak B gaHHOW paboTe pacCUMTHIBAeTCSl TIOTPELIHOCTL OIpeZiesieHHs] MOMEeHTa HMHEePLUH Tera
OTHOCUTEJIbHO MPOU3BOJILHOU OCH BpalL|eHUs ?
[TpogemMoHCTpUPYITe BO3MOXXHOCTEL TipUMeHeHus1 cpefbl Microsoft Excel (wnu apyroii cpefbi) At
00paboTKU 3KCIIepUMEHTa/TbHBIX JaHHbIX.

[Touemy KosiebaHUsI MasATHUKA B AHHOW paboTe OyAyT 3aTyXaroOIIMMHU, [ja>kKe TIPH BBIKTFOUeHHOM
3/1eKTpoMarHure?

3anuInuTe ypaBHEHUS 3aTyXaroIIUX U He3aTyXaroluX KoyiebaHui, CpaBHUTE UX.

Kak aMruiiTyia 3aTyXaromuyx KoyiebaHuii 3aBUCUT OT BpeMeHU U OT YrcJia KojeOaHuit?

KakoB ¢u3nueckuii CMbIC/I BeJIMUMH TIPUMEHUTETBHO K AAHHOW paboTe: HavajbHAs aMIUIATY/Q|
KosieOaHMl, HauvasbHas a3a KoseOaHWM, KpyroBas 4YacToTa KojeOaHMM, IMepuoj KoJiebaHWM,
Ko3hduLMeHT 3aTyxXaHusi, BpeMsi pejiakcalyd, JiorapuMuueckKuid [eKpeMeHT 3aTyXaHwus,
n06poTHOCTL. Kak OHM MeHsItoTCst ¢ poctoM U?

Kak MeHsIOTCS XapaKTepUCTHKHM 3aTyXarolIyuxX KosieOaHWM Haua/lbHas aMIUIMTy[a KosieOaHuWH,
HavasbHasi (pasa KosmebaHMM, KpyroBas 4acToTa KosiebaHWM, mepuoj KojebaHuii, Ko3hduiyeHT
3aTyXaHUsl, BpeMsl pejlaKcaluH, JiorapuMUUYecKuid [eKpeMeHT 3aTyXaHus, JOOPOTHOCTb eciiy|
OJVH W3 [apaMeTpoB JaHHOro ¢u3uueckoro mastHuka: I , m , L , k yBemmuwrcs (/6o
YMEeHbILUTCS) MPU GUKCHPOBAHHBIX 3HAUEHUSIX OCTABILIUXCS?

[lnist yero, B JaHHOW paboTe, rpadMKu CTPOAT B JioraprudmMuueckommaciirabe?
[TpoIeMOHCTPUPYHTE BO3MOYKHOCTb MMpMeHeHMs cpesibl Microsoft Excel (vau apyroi cpebl) s
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=

Y

No 11 «/3yueHue CTaTUCTUYECKUX 3aKOHOMEPHOCTEeN»
1.

Ne 14 «OmnipegnenieHvie roka3artens aguabaTtel MmetoioM Kiemana u [le3opma»

1. OOBbsicHUTE XOf FKCIIepUMeHTa U pe3y/IbTaThl pacueTa.

2. Ha3oBuTe TpoLeCcChl, MPOUCXOAAIME C Ta30M, B XOZe O3KCIepruMeHTa | u300pa3ure WHX
rpayyecku.

3. 3arnumure ypaBHeHUs /71 BbIBOJ@ GOPMYJIbI TTOKa3aTesist afuabaThl.

4. TIpoaeMOHCTpUpYHTe BO3MOXKHOCTD TIpUMeHeHus cpeibl Microsoft Excel (nnu apyroii cpeapt) s
00paboTKH 3KCIIepUMeHTa/TbHbIX JaHHbIX.

5. Kak B laHHOM paboTe MUHUMU3HPYETCs TOTPeIHOCTb SKCIIepUMeHTabHbIX JaHHBIX ?

2 cemecTp

No 21 «I/ICCJ'IE,Z[OBBHI/IE 3JIEKTPOCTATHYE€CKOI'O I10JIA C ITIOMOLbIO 30HAd»
1.

00pabOTKH 3KCIIEPUMEHTA/IbHBIX JJaHHBIX.

KakoBo pacnpesenenre apobu 1o siueiikaMm Ha focke [anbroHa? Kakoe pacmipepeneHue
aHaJIOrM4YHO JaHHOMY B MKT?

KakoBo pacmpesienieHre 371€KTPOHOB IO MOJYJ/II0 CKOPOCTH B JaHHOW pabore? UTO MpomcXoAuT
TIpY U3MEHEeHUU HallpsKeHYsl Hakasa?

Kakue cratuctryeckye MeTOZbI IPUMEHSIIOTCS B IAHHOM pabore?

[TposeMoHCTpUpPYHTE BO3MOKHOCThL TpUMeHeHus1 cpefibl Microsoft Excel (wnu agpyroii cpesibl) A
00paboTKH 3KCIIepUMeHTa/TbHbIX JaHHbIX.

UYTo TaKoe HaINpsKeHHOCTh 3/1eKTpUYecKoro nojs? Kak rpaguuecku npefcTaBuTh pacrpeseneHye
HarpsDKeHHOCTH B pa3HBIX TOUKAX 3/IeKTPUUECKOTO I10Jisl B IaHHOW pabore?

YTo Takoe MOTeHLMas 37eKTpocTaThueckoro noss? Kak rpadryecky rnpejCcTaBUTh pacripe/ie/ieHue
TMOTeHI[Masla B Pa3HBIX TOUKaX 3JIEKTPUUECKOTO I10JIs1 B IJAHHOM pabore?

Uemy paBHa paboTa 10 TiepeMelleHHI0 3apsiia BAO/b SKBUIOTEHI[HAIbHOW TOBEPXHOCTH W TI0
3aMKHYTOMY KOHTYpPYy, OTPaHMYeHHOMY Y4yaCTKaM{ CHJIOBBIX W 3KBUMOTEHLMATbHBIX JIMHUMN?
Brrunicivte paboTy 1O mepeMeleHHI0 3apsi/ia Mo 3a/laHHOM TPaeKTOPHUH.
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NV

T

NV

Ne 24 «Pacimmpenue ripejena usmepeHus amrepMeTpa IOCTOSHHOIO TOKa»
1.

No 28 «Ol‘[pe,quIeHI/Ie WHAYKTUBHOCTHU KaTYIIKW U MarHUTHOM MMPpOHMIIaeMOCTHU (I)epp0MaFHI/ITHOF0
[Tela»
1.

No 32 «OripeziesieHre pafinyca KpUBU3HBI JIMH3bI M M10JI0CHI TIPOIYCKAaHUs CBEeTO(U/ILTPa C MOMOIIBIO

Kak u3aMeHUTCS1 KapTUHA CUJIOBBIX M 3KBUMOTEHLMA/IbHBIX JIMHUM NIPY YBeTMUeHUH (YMeHbLLIEeHUH)
HanpsDKeHHOCTH MeXY 3JIeKTpojiaMu?

KakoB mipuHLUN [eHCTBUS 3/€KTPOU3MEPUTebHbIX TPUOOPOB MAarHUTO3/eKTPUUYECKOTO U
5JIEKTPOMAarHUTHOTO TUIIA, IPUMeHsIeMbI B ZIaHHOM pabore?

UTto Ha3blBalOT TOKOM IIO/IHOTO OTK/JIOHEHWs U HalpspkeHWeM II0JIHOIO  OTKJ/IOHeHUs
3/IeKTPOM3MepUTebHOr0 Tipubopa?

Kakum 00pa3oM BK/IFOUAOT aMIiepMeTp U BOJIbTMETP B JIEKTPHUUECKYIO LIeTlb /I U3MePeHHsl TOKa
u HarnpspkeHusi? [IpofieMOHCTpUPYHTe HaBBIKM BK/IIOUEHHS 3THUX TPUOOPOB B 3/€KTPUUYECKYIO
LeIIb.

Uto Takoe myHT? [I/151 Uero v Kak OH Ucrosb3yetcsa? [IpogeMoHCTpUpylTe UCII0/Ib30BaHue IIyHTa.
Yto Takoe 06aBOYHOe compoTHBIeHue? [Iis 4ero v Kak OHO UcCIofb3yeTcs? IIpofeMoHCTpHUpYiiTe
HCII0/1b30BaHUe [J00aBOUHOTO COTPOTHBJIEHHSI.

[TposieMOHCTPHpPY#Te BO3MOXKHOCTD TpUMeHeHUst cpefibl Microsoft Excel (vm apyroit cpefb) s
00paboTKM 3KCIIePUMeHTa/IbHBIX JaHHbIX.

Kak B faHHOM paboTe MUHUMU3UPYeTCs TIOTPeIIHOCTb SKCTIIepUMeHTa/IbHBIX JaHHbIX?

Kakue mpubopbl TIPUMEHSUIMCh B JaHHOW paboTe AJisi OrpeZiesusi rapamMeTpOB TOCTOSTHHOTO U
repeMeHHOro Toka?

[TonyunTe ¢opmMyny pas pacueta [IOJIHOTO COTMPOTHBJIEHWS] LieNU IepeMEeHHOro TOKa,
HCTIO/Ib3yeMOU B JaHHOW paboTe (WM TIpeJCTaB/IeHHOM Tperio/iaBaTesiem).

Kak ompepensiiiacb UHAYKTUBHOCTb KaTYIIKU B JaHHON paborte? KakuM elle crmocoboM MOKHO
orpe/ieIuTh UHAYKTUBHOCTB?

[TposieMOHCTpPHpPY#Te BO3MOXKHOCTD TpUMeHeHUst cpefibl Microsoft Excel (vu apyroit cpefb) ams|
00paboTKM 3KCIIePUMEHTa/IbHBIX JaHHbIX.
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

Kosier] HeroToHa»

1. Kak o0bsicHsieTcs mosiBiieHue Kojell HproToHa?

D, TlonmyuuTe dhopmy/ibl /151 pacueTa paiIlyCOB TEMHBIX U CBeT/IbIX Kojiel] HbloToHa.

B. TlosmyuuTe opmyJty [J1si onpeiesieHrst paidyca KpUBU3HbI JIMH3BI.

1. Kak B fjaHHOM paboTe MUHUMH3UPYETCS TTOTPEIIHOCTb SKCIIePUMEHTATLHBIX JaHHbBIX?

No 34 «OnpefiesieHyie AJIMHBI CBETOBOW BOJTHBI U XapaKTePUCTUK AU(PPaKLIMOHHOW pelleTK»

1. KakoBbl TmapameTpbl U XapaKTePUCTUKU [AU(PpPaKLMOHHOW pelleTKd, TpHUMeHsieMOd B
JKCIlepyMeHTe?

[Monyuute Qopmyny [Ajs onpefesieHWs [JMHbI CBEeTOBOM BOMHbI Mpu Audpakuyyd Ha
IA(PaKIMOHHOM pellleTKe.

KakoBo npaktuueckoe npuMeHeHUe [U(PaKLMOHHBIX PelleToK?

Kak B faHHOM paboTe MUHUMU3UPYeTCs TIOTPeIIHOCTb SKCTIepUMeHTa/IbHBIX JaHHbIX?

Y

=0

No 35 «OnpefiesieHyie KOHLIEHTPAL[MM pacTBOPOB caxapa U MOCTOSTHHOW BpallleHHs»
1. Ha ocHOBe Kakoro sBjeHMs OIpeJesseTcsl KOHLIeHTpalUs pacTBopa caxapa B [JaHHOM
JKCIlepyMeHTe?

p. TlosicHWTe YCTPOWCTBO U NPUHLMI [eHMCTBUs Npy3Mbl Hukosns

B. TlosicHWTe yCTPOWCTBO U MPUHLUM [eHMCTBUS MOJIyTeHEeBOr0 caxapyuMeTpa

1. Kak B 1aHHOM paboTe MUHUMH3UPYETCS MOTPEIIHOCTb SKCIIePUMEHTa/IbHBIX JaHHbIX ?
3 cemecTp

Ne 36 «CHsATHe BOJIbTaMIIEPHBIX XapaKTepUCTUK (OTO3/7ieMeHTa U OrpefefieHre  ero
UyBCTBUTETBHOCTH»

1. TIpoanamu3upyiiTe nosyueHHble B jabopaTopHoil pabote BAX

Kak onpepensercs nocrosiHHad I11aHka B JaHHOM 3KCriepuMeHTe?

Kak B jaHHOY paboTe MUHUMU3UPYETCS TIOTPELTHOCTh SKCIIePUMEHTaTbHBIX JaHHBIX ?

Kak B faHHO# paboTe pacCUMTHIBAaeTCs MOTPELIHOCTD Orpe/iesieHus ocTosiHHOoW [TnaHka?

T =010

[TpoIeMOHCTPUPYHTE BO3MOYKHOCTb MMpMeHeHMs cpesibl Microsoft Excel (vau apyroi cpebl) s
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

Ne 41 «VccemoBaHe BO30YKI€HUS] aTOMOB ra3a»

o=

No 42 «OmipefiesieHrie TJIaBHBIX KBAHTOBBIX UKCe/T BO30Y>KIeHHBIX COCTOSIHUI aToMa BOZ0pO/ia»
1.

NV

=0

Noe 51 «M3yueHre 3aKOHOMeEpPHOCTel O-pacraja»
1.

T =010

Ne 53 «OripesiesieHe MaKCHUMa/bHOW SHepPruM [-yacTul, W WJeHTU(UKALUsl pafiOaKTUBHBIX
MperapaToB»
1.

00pabOTKH 3KCIIEPUMEHTA/IbHBIX JJaHHBIX.

OOBsiCHUTe TIPUHLIUI OTIpe/ie/ieHs1 BO30Y K/IeHHbIX COCTOSIHHI aTOMOB Ta3a B 9KCIlepuMeHTe?
[MosicHuTe TIPUHLMI PabOThI 37IEKTPOHHOM JIaMIThl

B KakoMm auaria3oHe 3/1eKTPOMarHUTHBIX BOJIH JIEXKWAT W3TyueHHe BO30Y)KJEHHBIX aTOMOB IapoB
PTYTH U ITI04YeMy?

Kak B JaHHOM 3KCIlepUMeHTe orpezessieTcsi 00/1acThb JIOKaIU3aljiy 371eKTPOHA U KaK TMOTyYeHHbIe
JlaHHbIe COT/IACYIOTCSI C TEOPETUYECKHMMU TMPeJTIOChUIKAMU?

[TosicHUTE YCTPOMCTBO M MPUHLMIT PabOTHI CIIEKTPOCKOTIA, UCTI0/IB3yeMOT0 B IaHHOM paboTe
[MTonyuute QopMysy AJsi ONpeJe/UHUS TJIaBHBIX KBAHTOBBIX YMCeN BO30Y>KIEHHBIX COCTOSIHUM
aToMa BOZ0pO/ia ¥ IPYTUX BOZIOPOJOIIOA00HBIX aTOMOB

YTo Ha3bIBaeTCs rpaJlyupOBOUHBIM I'papuKoM?

[TpogemMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (unu apyroii cpenbr) s
00paboTKM 3KCIIepUMEHTaTBHBIX JaHHBIX

YTo Takoe aKTUBHOCTb PaZjJMOaKTUBHOI'O 3/1eEMEHTa, ee BbIUMC/IeHHe U eJUHULbl N3MepeHusl.

B uem coctour 3akoH ['elirepa - Hetrrona?

Kak o1eHUTb 3Hepruro o - YaCTULIbI?

YcrpoiicTBo U npuHLMI paboThl cueTunKa I'eiirepa-Mrosepa.

[TpogemMoHCTpUpYiiTe BO3MOXHOCTh NpUMeHeHust cpefibl Microsoft Excel (unu apyroii cpenbl) s
00paboTKM 3KCIIepUMEHTa/TbHBIX JaHHBIX

Kakue u3BecTHbI Pa3HOBUIHOCTU OeTa-pacraja? Kakast U3 HUX UCC/IeyeTcsl B IAHHOM
9KCIIepUMeHTe?
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CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

NV

B kakux [juana3oHax HaXO/sATCs IepUOo/IbI MoJiypacraja v S3Hepruu 6eta- pacrazia pUpoAHbIX
PaZiMOHYK/IU0B?
KakoBbI OCHOBHBIE 0COOEHHOCTH B3aUMOZEHCTBYSI OeTa-4aCTUL] C BEIIeCTBOM?

[TpogeMoHCTpUpYiTe BOSMOXKHOCTh MpuMeHeHUs1 cpeZibl Microsoft Excel (vmu gpyroii cpesibl) AJist

00pabOTKM KCIIEPUMEHTA/IbHBIX JaHHBIX
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0) Ilopsigok mpoBejeHHsI NMPOMEXYTOYHOM aTTeCTAllH, MOKa3aTeJlM M KPUTEpHH
OLleHUBAHMA:

[Tpome)xyTouHasi aTTecTalUss TIO0 JUCHUITIMHE «®PU3MKa» BK/IHOUAeT TeopeTHuecKue
BOITIPOCHI, TI03BOJISIFOLIHE OL[eHUTh YPOBEHb YCBOEHHsT 00YUaroLMMUCS 3HAHUM, U TTPAKTHUeCKHe
3a/laHus1, BBISIBJISIFOLIME CTeleHb CPOPMUPOBAHHOCTH YMEeHU 1 BaJileHui, MPOBOAUTCS B (hopme
5K3ameHa (2 cemectp) U B hopme 3aueTta (1 1 3 cemectp).

OK3aMeH 10 /IaHHOW AUCLUIUIMHE TPOBOJAWTCS B YCTHOM (opMe IO 3K3aMeHallMOHHBIM
OuneraM, KaX/plii W3 KOTOPBHIX BK/IHOUaeT 2 TeOPeTUYEeCKHWX BOIPOCA W OJHO TPAKTHUeCKOoe
3a/laHue (3azauy).

Ilokazamenu u Kpumepuu oyeHU8aHUs1 3K3aMeHd:

— Ha OLIEHKY «0T/IMYHO» (5 0anioB) — 00yUarOLIUICS eMOHCTPUPYET BBICOKHM yPOBEHb
Cc(OpMUPOBAHHOCTH KOMIIETEHL[MM, BCECTOPOHHee, CHCTeMaTHueckoe U T/yOoKoe 3HaHUe
yueOHOTr0 MaTepuasa, CBOOOJHO BBITIOJIHSIET TIPAKTUUYECKWe 3a/laHusi, CBOOOJHO OIepupyeT
3HaHUSIMH, YMEHHUSIMU, TIPUMEHSIeT UX B CUTYaLMsIX TOBBILIEHHOM CJI0)KHOCTH.

— Ha OLIeHKYy «xopomo» (4 Oanna) — oOy4aroIUiCs [1eMOHCTPUPYET CPeJHHWI ypOBeHb
c(OpMHPOBAHHOCTU KOMITETEHLIMI: OCHOBHbIE 3HAHWS, yYMEHUS OCBOEHbI, HO [|OMyCKarTCs
He3HauuTe/lbHble OIMOKM, HeTOYHOCTH, 3aTPyJHEeHHs TIPU aHAJUTHYeCKHX Oreparysx,
repeHoce 3HaHUU YU yMEeHUM Ha HOBble, HeCTaHJApPTHbIE CUTYaLUH.

— Ha OLEHKY «y/IOBJIETBOPUTE/NbHO» (3 0Oamna) — oOydvaromuiics [eMOHCTpUpPYeT
MOPOTOBBIM YPOBEHb C(OPMUPOBAHHOCTM KOMIIETEHLIUI: B XOZ€ KOHTPOJIbHBIX MEepOIPUSITUN
JIOTYCKArOTCsI OIIMOKH, TIPOSIBISIETCSI OTCYTCTBHE OT/e/IbHBIX 3HAHUWM, YMEeHWUM, HaBBIKOB,
o0yuaroluiicsi UCIbITbIBAaeT 3HAUYMTesIbHble 3aTPyJHEHUs TPU OINepHpOBaHUM 3HAHUSIMU U
YMEeHUSIMU TIPU KX [TePeHOCe Ha HOBble CUTYaLMU.

— Ha OL|eHKY «HeyAOB/IeTBOPUTe/IbHO» (2 0Oannma) — oOyuaromuyicsi [JeMOHCTPUpYeT
3HaHUs1 He Oosiee 20% TeEOpeTUUYECKOTO MaTepuasna, AOMyCKaeT CyIleCTBeHHble OLIMOKH, He
MO>KeT T0Ka3aTh UHTe/UIeKTyaslbHble HAaBbIKU pellleHHs TPOCThIX 3a/au.

— Ha OIIeHKY «HeyAOBJIeTBOpPHTeIbHO» (1 Oamn) — obydaromuiics He MOXKeT TOKa3aTb
3HAaHUsI Ha YPOBHE BOCIpPOM3Be/leHUs] U O00bsicHeHUs1 MH(OpMAal[UM, He MOKeT I10Ka3aThb
VIHTe//IeKTYya/IbHble HaBbIKU pellleHHs] MPOCThIX 3a/au.

3auer oOyuvarolecsi TOAYYalOT B pe3ysjbTaTe BBIIOJHEHWS BCeX BHZIOB pabor,
npeyCMOTPeHHbIX B 1 ¥ 3 ceMmecTpax WU3yueHUs [JAHHOM JUCLMIUIMHBL B  ciyuae
HEBBITIO/IHEHHS], 3aUeT TIPOBOAUTCS B (hopme cobecejoBaHMSI 110 BOIIPOCAM COTJIACHO TTEPEYHIO
BOIPOCOB K 3ayeTy.

Ilokazameau u Kpumepuu oyeHU8aHus 3a4ema:

- Ha OLIEHKY «3auTeHO» O0yuaroIuiicsl JeMOHCTPHUPYeT YPOBeHb, He HIDKe IOpPOTrOBOrO,
c(OpMHPOBAHHOCTU KOMIIETEHLIUI: B XOJle¢ KOHTPOJIbHBIX MEpONPHUSATUM MOTYT J[0IMYyCKaTbCs
OIMOKH, MOXKeT TIPOSIBJIITbCSI OTCYTCTBHE OTJe/NbHBIX 3HAaHWM, YMEHHWH, HaBBIKOB,
00yuaroIuiicsi MOTYT UCTIBIThIBAeT 3HAUMTE/IbHbIE 3aTPY/JHEHHUsI TIPY OTIePUPOBAHUH 3HAHUSIMU U
YMEeHUSIMU TIPU KX [TePeHOCe Ha HOBble CUTYaLMU.

- Ha OLIeHKY «He 3auyTeHO» O00yuaroIIuicsi He MO)KeT TO0Ka3aTh 3HaHUs Ha TOPOrOBOM
ypoBeHb C(OPMHUPOBAHHOCTH KOMITETEHIUM, T.e. OOyuarOL[uiicsi He TIOKa3bIBaeT 3HAHHUE
OCHOBHOTO MaTepuasia B o0Obeme, HeoOXOJuUMOM /sl TIpejCTosilledl mpodecCHoHaTbHOM
JleaTeIbHOCTHA; He CrocobeH apryMeHTHPOBAHHO M TIOC/Ie/[OBATe/IbHO M3/1araTh, [OIMYyCKaeT
rpyObie OIIMOKM B OTBeTax; He MOXKET T0Ka3aThb WHTe/IeKTyalbHble HaBbIKW pellieHUst TIPOCThIX
3a/iau. He TIOJTBep)K/jaeT OCBOeHUe KOMIeTeHLU, TIpe/lyCMOTPEeHHbIX ITPOrpaMMON.



8 YueOHo-MeToANUECKOe U HH(OPMALHOHHOE 00ecreueHne AUCIHUTLTHHBI

a) OcHoBHas JUTEpaTypa:

1. OJemuguenko, B.M. ®usuka [DnekTpoHHbIM pecypc] : yuebHuk / B.JM. [demuueHko,
U.B. [emuguenko. — 6-e u3g., mepepab. u gor. — M.: UH®PA-M, 2016. — 581 c. — Pexxum
pocryna: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kys3nero, C.U. ®usuka: Mexanuka. MexaHnueckue KosiebaHUss ¥ BOJIHBL
MournekynsipHasi ¢u3vka. TepMoarHaMyKa [D/1eKTPOHHBIA pecypc] : YuebHoe mocobue / C.U.
Kys3HeroB. - 4-e u3f., ucnp. u gom. - M.: By3oBckuit yuebnuk: HALL MTHOPA-M, 2014. - 248 c.
— Pexxum froctyna: http://znanium.com/bookread?.php?book=412940 — ISBN 978-5-16-101026-
6

3. Kysnenio, C.M. ®usuka: OCHOBBI 3/71€KTPOAMHAMUKH. DeKTPOMarHuTHbIe KoJiebaHust
¥ BOJIHBI [ D/1eKTpoHHBIHN pecypc] : Yue6Hoe rocobue / C.M. Ky3HeroB. - 4-e U3f., UCIIP. U JOTI. -
M.: By3oBckuii yuebHuk: HUI[ MH®PPA-M, 2015. - 231 c. — Pexum jocryra:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. KysHenos, C.M. ®dusuka. BosnHoBasg onrtvka. KBaHTOBasg mnpupozia U3/IyuyeHUsl.
OieMeHTBl aTOMHOM U sifiepHON (pu3vky [OnekTpoHHbIN pecypc] : Yueb. moc. / C.U. Ky3Heros,
A.M. Jluzep - 3-e u3g., nepepab. u gom. - M.: By3os. yue6.: HUL] UH®PA-M, 2015 - 212 c. —
Pexxum octyna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

5. PoraueB H. M. Kypc ¢usuku [Tekcrt] : yuebHoe nmocobue / H. M. Poraues. - CII6. u
ap. : Jlanb, 2008. - 447 c. : wn., rpad., cxemsl, Tabmn. - (YueObHuuku s By30B : CrieljanabHast
JIuTeparTypa).

0) lono/iHUTEe/IbHASA IUTepaTypa:

1. popos, U.E. 3agauu 1o obieii ¢pusvke [Tekcr] : yueb. mocobue / N.E. pomos. — 12-e
usg., crep. — CII6.: Jlaws, 2007. — 416 c.: un. — (YuebHuku gy By3oB. CreruanbHast
nutepartypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. 3apmaunuk o ¢wusmke [Tekcr] : yueb. mocobue / A.I'. UeptoB, A.A.
Bopob6reB. — 8-e u3f., nmepepab. u gom. — M. : @usmaraut, 2008. — 640 c.: wi. — ISBN 9875-
94052-145-2.

3. Permtenue 3aau 110 Kypcy obieii ¢husuku [Tekcr]: yueb. mocobue / [H.M Poraues, I'.1O.
bananguna, W.I1. 3aBepumHckuii u ap.]; nox pen. H.M. PoraueBa. — 2-e u3g., ucnp. — CII6.:
Jlanb, 2008. — 304 c.: wi. — (YuebHuku /s By3oB. CrieljdasbHast TUTepaTypa)

4. CripaBouHHK 10 (prsvike. Dopmysbl, TabmuLpl, cxeMel. [Tekct] : mep. ¢ HeM. / TIOZ, pe.
X. IItekepa, nog pex. K. B. CmupHoBa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
Tab.

B) Metopnueckue ykasaHuA:

1. Mexanuka. MonekynsipHass (u3vka W TepMOAWHAMHUKA [Tekcr] : JilaDOpaTOPHBIMA
npakTUKyMm no ¢usvke / E.H. Acranos [u gp.]; noz pex. FO.IT. Koukuna. — Marauroropck: Usg-
BO Marnuroropck. roc. rext. yu-ta uM. I'.1. Hocosa, 2011. - 103 c.

2. Dnekrtpoctatyka. [10CTOSIHHBIM TOK [Tekcr] : JlabopaTopHbIN MPaKTUKyM 110 (r3vke /
M.B. BeuepkuH [u fp.]. — Marauroropck: M31-Bo MarHuToropck. roc. Tex. yH-ta um. [.W.
Hocoga, 2011. — 60 c.

3. DnexktpomarHeTtusMm. OmnrTuka [Tekcr] : 7abOpaTOPHBIA TPAKTUKYM TI0 JVCLIUTIMHE
«®Du3uKa» A/ CTyJeHTOB BceX crieljpaabHocTeit / M.b. Apkynuc [u ap.]. — MarHuToropck:
roy BIIO «<MI'T¥», 2009. — 102 c.

4. CaBuenko, FO.M. TIlepemeHHbI!i TOK [D/ieKTpOHHBIN pecypc] : mabopaTopHbIH
npaktukym / FO.M. Casuenko, O.H. Bocrtpoknyrosa, H.M. Mumenesa ; MITY. -


http://znanium.com/bookread2.php?book=438135
http://znanium.com/bookread2.php?book=424601
http://znanium.com/bookread2.php?book=412940
http://znanium.com/bookread2.php?book=469821%20

Marnuroropck : MI'TY, 2018. — 1 snektpon. Ont. [Juck (CD-ROM). — ISBN 978-5-9967-1151-
2.

5.0u3uKa aroma, TBEPJOrO Tesa, Siipa: WHCTPYKLMS T10 BBIMOJHEHHIO J1aOOPaTOPHBIX
pabot no ¢usuKe A1 CTyeHToB Bcex crierjanbHocTeld / B.K. Benos [u fp.]. — Maruutoropck:
'Oy BIIO «MI'TY», 2007. — 48 c.

r) IlporpammHoe obecrieuenue u IHTepHeT-pecypchI:

1. ITporpammHoe obecrieuenre Microsoft Office.
2. OnektpoHHasi bubsmoTeka http://znanium.com/.

9 MarepuaibHO-TeXHUUeCKOe obecrieueHre AUCLUTITMHbI

MaTepI/IaJ'IbHO-TEXHI/I‘-IECKOQ obecrieueHue AWUCHOUIIMHBI BK/IFOUAeT:

Twur ¥ Ha3BaHUe ayAUTOPUU OcHallleH1e ayauTOpun

JleK1[MOHHas ayAUTOPHSI MynbTUMeiiHbIE CpeJCTBa XpaHeHWs, [epeauun u
Tripe/icTaBeHUs] UH(QOpPMaLUU

Jlaboparopusst ~ «MexaHuky, | 1. BajmucTuueckye MasiTHUKH.

MoseKysisipHo  usuku U | 2. MastHuk OGepbeka.

TepMOJUHAMUKW» 3. ®u3nuecKuii MasiTHUK.

4. Tocka ['anbTOHA.

5. JlabopaTtopHasi ~ ycTaHOBKa i1 WCC/Ie[OBaHUs
pacripefiesieHUs1 TepMO3/IEKTPOHOB 10 MOZYJIIO0 UX CKOPOCTH.
6. JlabopaTopHasi yCTaHOBKa /il OTIpe/ie/ieHus ToKa3aTe el
asrabatel y MmetogoM Knemana u [le3opma.

7. JlabopaTopHasi yCTaHOBKa /s TIPOBEPKM 3aKOHa
BO3pacTaHusi SHTponMU B mpouecce Auddysuu ra3oB Ha
MO/Ie/Iv TlepeMelIMBaHus 1apoB.

8.JlabopaTopHasi ~yCTaHOBKa /Ji1  TIPOBEPKM  3aKOHOB
BO3paCTaHUsI SHTPOIIMH B MPOLieCce TeryioooMeHa.
9.YcraHoBKa JlabopaTopHast [jii W3yueHHs 3aBUCHMOCTH
CKOPOCTH 3BYyKa OT Temneparypsl "M®P-C3-M"

10. YcraHoBKa  JlabopaTopHas  [yii  HWCC/eOBaHUS
TernI0eMKOCTH TBeporo Tena "M®-TET-M".

11.  YcraHoBka  JlabopaTtopHass [/ ONpeZeeHus
yHUBepcanbHOM ra3oBoi noctosiHHor "M®-OI'TI-M".
12.CreHp n1abopaTOpHBIA ra30Bbie MPOLIECCHI.

13. MepuTenbHbIM UHCTPYMEHT.

Jlaboparopust 1. JlaboparopHasi =~ yCTaHOBKAa  /JJAs  HCC/e/l0BaHUs
«DJIeKTpUUeCTBa U ONTUKW» 3J1eKTPOCTaTUYEeCKOTr0 IO/ C MIOMOLbI0 OZJMHAPHOIO 30H/a.
2. YcraHOBKa /JIs1 IIYHTUPOBaHWsl MUWIMaMIlepMeTpa.

3. YcTraHoBKa naboparopHast TS oripejiesieHUs
VHYKTUBHOCTH COJIEHOM/IA U MarHUTHOM MPOHULIAEMOCTH.

4. YcraHoBKa JabopaTtopHasi [jii W3y4deHHs] pe30HaHCa
HarpsbkKeHUH 1 onpejesieHus UHAYKTUBHOCTH

5. JlabopaTopHasi yCTaHOBKA [Ijisi U3yUeHUsl [IJTUHbI CBETOBOU
BOJIHBI ¥ XapaKTePUCTHUK AU(PaKIIMOHHOMN pelleTKy.

6. JlabopaTopHasi yCTaHOBKa /Jisi OIpe/le/ieHUsl pajuyca
KPUBHW3HBI JIMH3bl U [JIMHBI CBETOBOW BOJHBI C ITOMOLIBIO
Kosel] Hbr0TOHa.
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Tun v Ha3BaHUWe ayIUTOPUU

OcHallleH1e ayauTOpUn

7. JlaboparopHast yCTaHOBKa LTSt oripeiesieHust
KOHLIEHTpaL[M{ PaCTBOPOB Caxapa U MOCTOSTHHOW BpAlLeHHs.
8. MepurenbHbIli MHCTPYMEHT.

Jlaboparopust «AToMa,

TBEP/IOro Tena, sifipa»

1. JlabopaTopHass yCTaHOBKa [jisi W3yYeHUS BHEIIHEro
dboToapdekra.

2. YcraHOBKa [/ M3y4YeHHUsl CIeKTpa aToMa BOJOpoZa Y
oripe/iesieHUsI TIOCTOSTHHOM Puybepra.

3. YcraHoBKa jabopaTopHasi il OTpefie/ieHus MoTeHLrana
BO30Y>K/[eHUSI ra3a.

4. YcTaHOBKa [ijIsl OTIpeJiesieHusl JJIUHBI TpoOera 4acTHil B
BO3/yXe.

5. MepuTenbHbII HHCTPYMEHT.

Ayputopuu TS
CaMOCTOSITeJTbHONM  paboThI:
KOMITbIOTEPHBIE K/1acChbl;

UUTaIbHBIE 3aJ1bl OUOTUOTEKU

[TepcoHanbHBIe KOMMBIOTEPBI C TlaketoM MS Office, ¢
BbIXOJJOM B VIHTepHET M C [JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTe/IbHYIO Cpely YHUBEPCUTETA
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