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1 ITein ocBOECHUA AUCLUIIINHBI

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:

CTpyKTypHBII
3JIEMEHT [TnaHupyeMble pe3y/ibTaThl 00yUeHUsI
KOMITeTEeHI MK
OK-1 cioco0HOCTBI0 K a0CTPAKTHOMY MBIIIEHHIO, aHA/IM3Yy, CHHTe3y
3HaThb - OCHOBHbIE 3aKOHBI (DU3UKHU B 00/1aCTH MeXaHUKU, CTaTUCTUUECKOHN (PU3MKH U

TePMO/JMHAMUKH, 3JIeKTPUYeCTBAa W MarHeTH3Ma, BOJHOBOM W KBAaHTOBOM
OITHKU, aTOMHOU U siiepHOM GU3MKU M (U3UKU TBEPAOro Tesa, TPaHULIbI
NIPUMEHUMOCTA 3THUX 3aKOHOB M (DHU3WYECKYH CYIIHOCTb SIBJIeHUM U
TIPOLIeCCOB, MPOUCXO/SIINX B IPUPO/IE.

YMmeTb - TIpUMeHATb (pU3nMuecKre 3aKOHbl U (PM3UKO-MaTeMaTUUeCKWi amnmapar Jjist
pellieHUsT He TOJIbKO THITOBBIX, HO U 00Jiee C/I0XKHBIX HECTaH/JapPTHBIX 3a/au B
paMKax (PM3UKU U CMEXKHBIX JUCLUILIVH;

- UCTO/b30BaTh CJIOXKHBIE (U3UUecKre MOJenu [jis OMUCAHHS pPeabHbIX
TIPOIIECCOB, BLIOWPATh METO/IbI UX UCCIIeJOBAHUSI.

BrnazeTsb - IpaKTHYeCKUMHU HaBbIKaMU MCII0/Ib30BaHUsT 3/IEMEHTOB (PU3HUUECKOTO
9KCITePUMEHTA U pellieHust GU3UUeCcKHX 3a/jau Ha APYTUX AUCLUIIIMHAX;
- HaBBIKAMHU U METO/MKaMH 0000IeHHs pe3y/IbTaTOB pelleHust 3aau,
9KCITePUMEHTA/IbHOM [1eSITeTbHOCTH;

- MeTO/jaMH KCTIEPUMEHTAIbHOTO UCC/IeJOBAaHUS B (DU3KKe
(MJ1IaHMpOBaHUe, TOCTaHOBKA M 00paboTKa SKCIIePUMEHTA);




CTpyKTypHBII
3/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUeHHs

- BO3MO>XHOCTBIO MeXXIHWCLHUIIJIMHAPDHOI'O IIPMMEeHEeHKA 3aKOHOB Cl)I/IBI/IKI/I.

OIIK-4 TroToBHOCTBIO C €eCTeCTBEHHOHAyUYHbIX TO3MLMH OLeHMBaThb CTPOEHHe,
XHUMHUYEeCKHH ¥ MHUHEpPa/IbHbIA COCTaB 3eMHON KOpbI, MOp(o/ioruyeckue 0COO€HHOCTH H
reHeTHYeCKHe THUIIbI MeCTOPOXX/IeHUHM TBep/bIX I0J/Ie3HbIX MCKONaeMbIX NMPHU pelleHUU
3a/1ay4 10 pPaIlMoHa/IbHOMY M KOMIUIEKCHOMY OCBOEHHIO re0peCypPCHOro NoTeHMaa Heap |

3HaThb

— MeTO/Ibl aHa/IM3a U MO/Ie/TMPOBAHUS CJIOXKHBIX (PU3NUECKUX TIPOLIECCOB;

— MeToAbl U TOAXOAbl K TEOPETHUECKOMY U 3IKCIIePUMEHTAIbHOMY
HCC/Ie/IOBaHHIO, TIPUMeHsieMble B (DHU3MKe W PACIIPOCTPAHSIIONIUECS Ha ApYyrHe
00/1aCTH 3HAHUIA.

Ymetb

— MCTO0/Ib30BaTh CJIOXKHBIE (PU3MUYeCKre MOJe/H J1Jis1 OIMCaHKUs PealbHbIX
TIPOIIECCOB, BLIOUPATh METO/IbI UCC/Ie[IOBAHUS, C TIOMOII[BIO TIPUOOPOB
13MepATh hu3nUecKre BeJIMYUHBI, TIPOU3BOJUTh 00pabOTKyY
5KCIePUMEeHTA/IbHBIX JJaHHBIX, TPOBO/JIUTh aHA/IU3 MOTYYEHHBIX Pe3y/bTaToB.

Bnagetb

— HaBbIKaMd pabOTBI C IIMPOKMM KpPYroM (GHU3MUECKHX MPUOOpPOB |
obopyjoBaHus;

— METO/[aMH MPOBe/ieHust GU3MUECKUX U3MEPEHHH, pacueTa BeTHUKH,
aHa/M3a TMo/TyuYeHHBIX JaHHBIX ¥ HaBbIKAMH TJIAHUPOBAHUS
HCC/Ie/I0BATe/IbCKOTO TPOIiecca.

4 CTpyKTypa M Co/iep>XKaHue JMCLUII/IMHbI

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

TOM 4UHc/ie:

— KOoHTakTtHasi pabora — 301,7/68U akaz. uacos:
— ayguropHas — 291 akaf. 4acos;
— BHeayautopHas — 10,7 akaz. yacoB
— camocTosTenbHas paborta — 130,9 akaz. 4acos;
— TIOATOTOBKA K 3K3amMeHy — 71,4 akaz. yaca.
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1. Dusuueckue 1
OCHOBbl MeXaHUKU
1.1. Kwunematvka| 1 | 6 [4/21| 4/2 | 2 |- TOATOTOBKA K|- IPOBEpKa OK-1 -
MOCTYIIaTe/IbHOTO U n nabopaTopHOMy,  |MHIUBUAYaAbHBIX | 3VB,
BpallaTe/JbHOTO ceMrHapckoMy  H|3azau Ne 1-6; OITK-
JIBVDKeHUsI MpaKTAYeCKOMY - BBITIOJTHEHWE U 4—3yB
1.2. HOunamuka| 1 | 6 |4/2U| 4/2 | 2 |3aHATHIO; odopmsieHre
MOCTYIIaTe/IbHOTO U " - BbIIIO/THEHUE nabopaTopHBIX
BpalliaTe/1bHOr0 MPaKTUYeCKUX pabot Ne 1, 4, 5, 7;
JBWKeHUs paboT (peliieHue - cemuHap Ne 1, 2,




AyputopHas ’5
xR
N KO;IEIT;;{TT;{&H % § dopMma TeKyIero ’E )
Pa3zesn/ Tema S | (e axaz,. yacax) S 5 Bug . KOHTPOJIA < B oo
2l o A = ()
R—— > N P § | CAMOCTOATE/ILHON | yCrieBaeMOCTH | Ef > S
O| E|IBEEEECR paboThI MIPOMEKYTOUHOU | A ﬁ dﬁ)
AR R EIERE aTTecTaLyu e o
2252538 5
= o = (a4 <
1.3. 3akoubl| 1 | 6 |4/2U| 4/2 | 1 |[3a;au); 3;
COXpaHeHUst B " - CaMOCTOSITe/IbHOE |- KOHTPOJ/IbHAsI
MeXaHUKe u3yueHue yueOHou |[pabota Ne 1.
1.4. Mexannueckue| 1 | 6 (42| 4/2 | 1 |vHay4yHOU
KosiebaHus u 7| JIUTEpaTypbl B TOM
BOJIHBI yucsie
1.5. 1| 3 |2/1A| 2/1 | 1 |31N€KTPOHHBIX
PensaruBucTCKas n pecypcoB.
MeXaHHKa
Wtorono paspmeny | 1 | 27 | 18/ | 18/ | 7
N | 71U
2. 1
Cmamucmuueckas
¢usuka u
mepmMoOUHAMUKA
2.1. 1| 6 |42 4/ 1 |- T1moAroTroBka K|- MpOBepkKa
CraTtuctuueckas 2n nabopaTOpHOMY,  |MHUBHUAYaIbHBIX
¢dusmka cemuHapckomy  Hu|3agad Ne 7-10;
2.2. Monekynsipo-| 1 | 3 [2/11| 2/ 1 |mpakTU4yecKkoMmy - BBITIOJ/THEHYE U
KUHeTUYecKast 1 3aHATUIO; oopmeHre
Teopusi UJeasbHOT0 - BBI[IO/ITHEHUE nabopaToOpHBIX
rasa MpaKTUYeCKUX pabot Ne 11,14,
2.3. 1| 6 |3/11] 3/ 1 |pabor (pemenue |15, 16;
TepmognHaMUKa 11 3azau); - cemuHap Ne OK-1 —
2.4. TernioBkle 1| 3 |31U| 3/ | 1 - 4,5,6;
MaluvHbl. [Ipsmoii n CaMOCTOSTe/IbHOEe |- KOHTPOJ/IbHAA 031}_,[];_
1 0OpaTHBIN UK n3yueHue yueOHoU |pabota Ne 2. A
KapHo, ki OTTo, Y Hay4YHOU 3yB
LIUKJT ﬂngenﬂ JINTEPATYPBI B TOM
2.5. Asnenus| 1 6 |3/11| 3/ |1 uuciie
epeHoca n 3JIGKTPOHHBIX
2.6. CeoiictBal 1 | 3 |3/1M1| 3/ |1,3 |P€CYypCOB.
TBEPABIX U XKUIKUX 1"
Ten,
TOBEPXHOCTHOE
HaTsDKeHue
Wroro no pasgeny | 1 | 27 | 18/ | 18/ (6,3
N | 71
Nroro 3a cemectp | 1 | 54 | 36/ | 36/ (13,3 |OK3ameH
141|141
3. dnekmpuuecmeo| 2
u MazHemusm
3.1. 2| 4 |42 2/ |10 |- T1OArOTOBKa K|- IIpOBEpKa OK-1-
DJIEKTPOCTaTUUECK 1" 71a00pPaTOPHOMY,  |MHAWUBUAYATbHBIX 3YB,
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oe 110JIe B BaKyyme ceMuHapckoMy  u(3azad Ne 11-15;
Y B BellleCTBe NPaKTUYECKOMY - BBITIOJIHEHYE U
3.2. TTocTosiHHBIM 21 3 |2/11| 2/ (10  |3aHATHIO; odopmiieHre
3/1eKTPUUECKUI TOK 11 - BBITIOJIHEHUE nabopaTopHBIX
3.3. 2| 3 |42U] 2/ |10 |TmpaKTUUeCKUX pabot Ne 21, 24,
MarHuTocTaTiyeck 11 pabort (pemenue |27, 28;
oe T0Jie B BaKyyMe 3a/iav); - cemuHap Ne 7, 8,
; OIIK-
1 B Bell[eCTBe - camocTosiTenbHoe |9, 10;
3.4. 2 3 (2/Z11| 1 |10 n3yueHe yueOHOU |- KOHTPO/IbHAs 4-3yB
OnekTpoMarHuTHast Y Hay4HOU pabora Ne 3.
WHIYKLHS JIMTepaTypbl B TOM
3.5. 2| 3 |41 1 |10 |4muche
ONeKTpOMarHMuTHBI 3JIEKTPOHHBIX
e KonebaHus U pecypcos.
BOJIHBI
Wroro no pasgeny | 2 | 16 | 16/ | 8/ |50
N | 31
4. Onmuka 2
4.1. 2| 4 |41 2/ |10 |- [OOArOTOBKA K|- IIPOBEpKa
I'eomeTprueckas 11 nabopaTopHOMY,  |WHAWBHU/YaTbHBIX
OMTHKA - YaCTHBIN ceMUHapcKoMy  u|(3agayd Ne 16-20;
cly4yaid  BOJTHOBOM NIpaKTUYeCKOMY - BBITIOJIHEHUE U
ONTUKHU. 3aHSATHIO; odopmiieHre
doromeTpusi - BBITIOJIHEHHE 11abopaTOpHBIX
4.2. 2 4 |42 2/ |10 MPaKTAYeCKUX pabot Ne 32, 34, OK-1 -
WnTtepdepentiyis 11 pabor (pemerne  |35; 3yB,
cBeTa 3a/1au); - cemuHap Ne 11, OIIK-
4.3. Mudpakuus| 2 | 4 [4/21| 2/ |14 |- camocToATenbHoe |12, 13; 4—3yB
cBeTa 11 n3yueHue yueOHOU |- KOHTPOJ/IbHAs
4.4, Tlonspuszaums| 2 | 4 |4/2U| 2 |14,3 |v Hay4yHOH pabora Ne 4.
cBeTa JITepaTypsbl B TOM
yucie
5JIEKTPOHHBIX
pecypcCos.
Wroro no pasgeny | 2 | 16 | 16/ | 8/ (48,3
7N | 3U
HNroro 3a cemectp | 2 | 32 | 32/ | 16/ |98,3 |3auer
141 | 61
5. Keanmosas 3
du3uka
5.1. KeaHrtoBas 3| 5 |51U] 2/ |3 - IIOATOTOBKA  K|- [IpOBepKa OK-1-
ONTHUKA 11 nabopaTopHOMY,  |MHIUBHAYa/lbHBIX | 3YB,
5.2. Onementel| 3 | 5 |5/1U| 2/ |2 ceMUHapckoMy  u(3agau Ne 21-27; OIIK-
KBaHTOBOM 11 NIPAKTUYeCKOMY - BBITIOJIHEHVE U 4— 3yB




AyputopHas =
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MeXaHUKHU 3aHSATHIO; odopmiieHre
5.3. dusuka atoma | 3 | 4 |4/1N| 2 |2 - BBITIOJIHEHIE nabopaTopHBIX
MIPaKTUYeCKUX pabot Ne 36, 41,
pabot (pemenue  |42;
3a/1au); - cemuHap Ne 14,
- camocTosiTe/IbHOe |15;
u3yueHre yueOHOU |- KOHTPOJIbHAsI
Y Hay4yHOM pabora Ne 5.
JIMTepaTypbl B TOM
yucre
3JIEKTPOHHBIX
pecypCoB.
WNtoro no paspeny | 3 | 14 | 14/ | 6/ |7
3N | 21
6. dusuka sdpau | 3
3/1eMeHMAapHbIX
yacmuy
6.1. Apepuas| 3 | 5 |5/1A| 3/ |3 - TOATOTOBKA  K|- [IpOBepKa
¢ur3uKa 11 nabopaTOpHOMY,  |MHJUBHUAYaIbHBIX
6.2. ®uzvka| 3 | 5 |[5/1UA| 3/ |3 ceMUHapckoMy  U|3agay Ne28-30;
3/1eMeHTapHbIX 1 IIPaKTUYeCKOMY - BBITIOJTHEHUE U
YyacTul] u 3aHATUIO; odopmiieHre
COBpeMeHHasi - BBIIIO/ITHEHUE nabopaTopHBIX
bu3nueckas MPaKTUYeCKUX pabot Ne 51,53; OK-1 -
KapThHa MUpa paboT (pelieHue - cemuHap Ne 16, 3yB,
3a/1au); 17, 18; OIIK-
- CaMOCTOsITe/IbHOE |- KOHTPOJIbHAs 4—-3yB
u3yueHue yuebHol |pabota Ne 6.
Y HAy4YHOU
JIUTepaTypsbl B TOM
yucie
5JIEKTPOHHBIX
pecypcCos.
Wtoro no pasgeny | 3 | 10 | 10/ | 6/ |6
21N | 21
7. dusuka| 3
meépaozo mesa
7.1.dusnyeckue 3| 4 |4/11] 2/ |2 - TIOATOTOBKA K|- [IpOBEpKa OK-1-
CBOMCTBA TBEPABIX 1 nabopaTOpHOMY,  |MHIUBHAYa/IbHBIX | 3YB,
Tesl ceMUHapcKoMy  u(3agad Ne 31; OIIK-
7.2. CTaTUCTUKA 3| 3 |(3/114] 1 |2 MPaKTUUYeCKOMY - BBITIOJIHEHUE U 4— 3yB
®epmu-/rpaka. 3aHATHIO; odopmiieHre
OO6pa3oBaHue - BbITIOJIHEHUE nabopaTopHBIX
HepreTUYeCcKux MPaKTUUeCKUX pabot Ne 43, 44;
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30H B KpUCTaJIe pabor (perieHue - cemuHap Ne 19;
7.3. Knaccuueckas | 3 | 3 3 | 2/ (2,3 |[3amav); - KOHTPOJ/TbHast
Y KBaHTOBast 1 - camocTosiTesibHOe |pabota Ne 7.
Teopusi n3yueHue yueOHOM
3/1eKTPOIPOBOIHOC Y Hay4yHOU
TH JIUTepaTypbl B TOM
yucre
3/1eKTPOHHBIX
pecypcoB.
Wroro no pasgeny | 3 | 10 | 10/ | 5/ (6,3
2n | 21
WUtoro 3a cemectp | 3 | 34 | 34/ | 17/ (19,3 |DK3ameH
141 | 61
HToro mo|1,2| 120 |102/| 69/ |130,9|3k3ameH, 3aueT, IK3aMeH
JUCIUILINHE »3 421 | 261

5 Oopa3oBare/bHbIe U HHGOPMALMOHHBIE TEXHO/IOTHH

[Mpy peanu3anyy pa3/UuYHBIX BHUJOB yueOHOW paboThl Haubosee 3¢ deKTUBHBIE
pe3ysibTaThl OCBOEHUS [JUCLMIUIMHBI «®PHU3MKa» [Al0T TpaJULMOHHBIE 00pa3oBaTe/bHbIe
TEXHOJIOTUM,  TEXHOJOTUM  TpPOoO/JeMHOro  OoOyueHWs,  WHTEpaKTHBHbIE  TEXHOJIOTHH,
MH(OPMaIMIOHHO-KOMMYHHUKALIMOHHBIE 00pa30BaTe/IbHbIe TEXHOIOTHH.

1. TpamuroHHble 00pa30BaTe/lbHbIE TEXHOJIOTMA OPUEHTHUDPYIOTCS Ha OpraHU3aliuio
oOpa3oBaTesbHOTO  TpOLiecca, TMpeATIo/ararwIlyl0  TPSAMYI  TPaHC/SLMI  3HAaHWW  OT
TIperiofiaBaTesisi K CTy/lIeHTy (TPeMMYLeCTBEHHO Ha OCHOBE O0BbSICHUTE/TBbHO-W/UTFOCTPATUBHBIX
MeTo/[0B 00yueHusi). YueOHasi [eSITeIbHOCTh CTYZEeHTa HOCUT B TaKMX YC/IOBUSIX, KaK IPaBHUIIO,
PEerNpOyKTUBHBIN XapaKTep.

®opmbl yueOHBIX 3aHATHIA C UCTIOMb30BaHEM TPAaZAULMOHHBIX TEXHOJIOTHM:

WHdopMarioHHasi ~ JIeKLUsi—  TOC/Ie[0BaTe/lbHOE — U3/I0)KEHWe  Marepuaia B
JVICLIUTIJIMHAPHOW JIOTWKEe, OCYIIeCTB/IsSIeMOe TPeMMYIeCTBeHHO BepOa/lbHbBIMUA CpeJCTBaMU
(MOHOJIOT TIperno/jaBaTeis).

CemuHap — Oecesia TiperiofiaBaTesisi U CTY/I€HTOB, 0OCy)K/leHHe 3apaHee TOJrO0TOBJ/IEHHBIX
cooOIeHUH 10 KaKAOMY BOMPOCY IUIaHA 3aHATUSL C €AWHBIM [ijIS BCEX T€PEYHEM
pPeKOMeH/yeMOi 00s13aTeTbHOW U [JOTIO/THATETbHOU JTUTepaTyphl.

[TpakTHueckoe 3aHsTHe, TOCBSIIEHHOE OCBOEHHIO KOHKDETHBIX YMEHWUN U HaBBIKOB IO
TIpe/I/IOKEHHOMY a/lTOpPUTMY.

JlaboparopHasi paboTa — opraHu3aiusi yueOHOM paboOThI C pealbHBIMUA MaTepHalbHBIMU U
MH(OPMaLMOHHBIMI 00BEKTaMH, SKCIIepUMeHTa/lbHass paboTa C AaHAJIOTOBBIMU MO/IEJISIMU
peasibHbIX 00BEKTOB.

2. TexHonoruu mpobsieMHOro 00OyueHHsi — opraHu3alyiss 00pa3oBaTeNbHOTO TIPOLiecca,
KOTOpasi TIpe/IrojiaraeT MOCTAHOBKY MPOOJIEMHBIX BOIMPOCOB, CO3ZlaHUE YUYeOHBbIX MPOOIeMHBIX
CUTYaLMiA AJIs1 CTUMY/TUPOBAHUS aKTUBHOM 1103HaBaTeIbHOU eATe/TbHOCTH CTY/IeHTOB.

®opMbl YUeOHBIX 3aHATHIA C UCTIOIb30BaHUEM TE€XHOJIOTHH MPO0JIeMHOT0 00yUYeHHUS:

[lpobnemHast meKuusi — W3/I0)KEHHWe MaTepHasa, Tpejrosararpiiee IOCTaHOBKY
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npoO/eMHbIX M [JUCKYCCHOHHBIX BOIPOCOB, OCBeIeHWe pAa3/JMUHbIX HAyYHBIX I10/XO/I0B,
aBTOPCKMe KOMMEHTapuH, CBsi3aHHbIe C pa3/IMYHBIMM MOZEJSIMU WHTepIipeTalii h3ydyaeMoro
MaTepHara.

[MpakThyeckoe 3aHsATHe B (opMe TIpaKTUKymMa — oOpraHu3aius yueOHON paboThl,
HarpaB/ieHHasi Ha pelleHrue KOMITIEKCHOM yueOHO-TIO3HaBaTeIbHOW 3a/laud, TpeOyrolei oT
CTy/leHTa NMPUMeHeHUs] KaK HayuHO-TeopeTHYeCKUX 3HaHUM, TaK U MPaKTUUeCKHUX HaBbIKOB.

3. TexHonoruu mpoeKTHOTO 0OyueHMsi — opraHu3alys oOpa3oBaTenbHOrO TIpoljecca B
COOTBETCTBUU C aJATOPUTMOM TIO3TAlHOTO pelleHusi TpobJeMHON 3aauv WM BBITIOJTHEHUs
yuebOHoro 3a7ianust. [IpoekT mpe/inosaraeT COBMeCTHYIO yueOHO-TI03HaBaTe/IbHYIO AesATeTbHOCTh
TPYIIBI CTY/IeHTOB, HarpaB/IeHHYI0 Ha BbIPaOOTKY KOHLEMLWM, yCTaHOBJeHUe Liesiell U 3afiay,
(GOpMyMPOBKY OXKWJAeMbIX pe3y/bTaToB, OIpeZe/ieHre TPUHLMIIOB U MeTOJUK pelLleHUs
TOCTaB/IeHHBIX 3a/lay, TUIAHUPOBaHWe XoZa paboThbl, TMOWUCK JOCTYIMHBIX U ONTHMAaJIbHBIX
PecypcoB, TO3TAlHYI0 peany3aljfio IIaHa paboThl, TIPe3eHTalMi0 pe3y/IbTaToB paboThl, WX
OCMBICJ/IeHHE U pe(/IeKCHIO.

OCHOBHBbI€ TUIIBbI [IPOEKTOB:

VccnepoBaTenbCKUl  TIPOEKT —  CTPYKTypa Tipub/mkeHa K ¢dopmaTy HayuyHOTO
WCCeJOBaHNs  ([JOKa3aTeqbCTBO aKTya/JbHOCTA TeMbl, OIpeZe/ieHde Hay4YHOW Tpo0sieMbl,
npeaMeTra U oObeKTa MCCIe[OBaHUs, Liesiell W 3a/lay, MeTO/0B, MCTOUHUKOB, BBI/IBI)KEHHE
rurnoTe3sbl, 000011IeHe pe3y/IbTaToB, BEIBO/bI, 0003HaUeHHe HOBBIX MPO0/ieM).

VHdopMalLMoHHBINM MPOEKT — yueOHO-1103HaBaTe/IbHast 1esiTe/IbHOCTh C SIPKO BbIPa’KeHHOM
3BPUCTHUECKON HANpaB/IeHHOCTHIO (TTOMCK, 0TOOP M cucTemMaTu3anust MHHOPMALMK 0 KaKOM-TO
o0beKTe, 03HAKOMJ/IEHHE YYaCTHHUKOB TIPOeKTa C 3ToW MHdopMalvel, ee aHanu3 U 00001eHNe
QU151 TIpe3eHTalyu 0oJsiee MHMPOKOH ayAUTOPUN).

4. VIHTepaKTHBHbIe TeXHOJOTMM — OpraHu3alys o0pa3oBaTelbHOTO IpoLjecca, KOoTopas
npeZrionaraeT akTHUBHOe M He/MHeNHOe B3auMO/elCTBHE BCeX YUaCTHHKOB, [OCTH)KEHHe Ha
3TOM OCHOBe JIMYHOCTHO 3HAUMMOro /[ijis HUX obOpa3oBaresibHOro pe3sysbTaTta. Hapsimy co
CrlelMajM3VpOBaHHbIMU  TeXHOJIOTUSIMM  Takoro  poja  MPUHLMII  WHTepaKTUBHOCTH
MpOC/ie)XUBaeTcsi B OOJIBILIMHCTBE  COBPeMEHHbIX  00pa3oBaTeNbHBIX  TEeXHOJOTHH.
VIHTepakTUBHOCTH MO/Ipa3yMeBaeT CyObeKT-CyObheKTHbIe OTHOIIEeHHUS B X0/le 00pa3oBaTebHOr0
rpoLiecca Y, Kak cjeicTBie, (pOpMHUPOBaHUE CaMOpa3BUBalOLLeicsi HH(OPMaLMOHHO-PeCypPCHOM
cpefibl.

@®opMbl yueOHBIX 3aHATHI C MCIOJb30BaHUEM CIIeL[MaM3UPOBAaHHbIX MHTEPAaKTHBHBIX
TeXHOJIOTUH:

Jlekiust «oOpaTHOW CBSI3W» — JIEKLMSI—TIPOBOKAIUs (M3/10)KeHWe MaTepuajia C 3apaHee
3aryIaHUPOBAHHBIMH OIIMOKAMHK), TeKLsI-0ece/1a, JIeKI1si-IUCKY CCHS.

CeMHHap-JUCKyCCUSI — KOJUIEKTUBHOe 0OCy>kK[ieHrhe KaKoro-jmbo CIOpHOTO BOIPOCa,
npo0siemMbl, BbISIB/IeHWE MHEHU B rpymre (MeXrpymroBOM [HWajor, JUCKYCCHs KakK CIop-
Jliarnor).

5. H(opmaLoHHO-KOMMYHHKALIMOHHBIE 00pa3oBaTe/ibHble TeXHOJIOTUH — OpraHW3aL{ys
oOpa3oBaTe/bHOrO  TIpollecca, OCHOBaHHas Ha  TPUMEHEHWM  CreldaTn3upOBaHHBIX
MIPOTPaMMHBIX CpeJ] U TEXHUYeCKHUX CPeZiCTB paboThl ¢ nHpOpMaLei.

@®opMbl  yueOHBIX 3aHSTUHA C MCIOJb30BaHWEeM HHGOPMALMOHHO-KOMMYHHKAL[MOHHBIX
TeXHOJIOTUH:

Jlekiusi-BU3yanu3alsi — WU3/M0XKEHWe COJep)KaHusl COMPOBOKAAETCs Ipe3eHTaluei
(memoHcTparmel yueOHBIX MaTepHUasoB, MPeACTaB/IeHHBIX B PAa3/IMUHbIX 3HAKOBBIX CHCTEMax, B
T.U. WITFOCTPAaTHUBHBIX, TparuecKux, ay/Juo- ¥ BUZeoMaTeprasos).

[TpakTryeckoe 3aHsATHe B (hOpMe Tpe3eHTaluy — Mpe/iCTaB/leHue pe3y/IbTaToOB MPOeKTHOM
WX  WCCIe/lOBaTe/NIbCKOM  JIesiITeIbHOCTU  C  HKCII0/Ib30BaHMEM  CrelUalvu3UpOBaHHbIX
NIPOrpaMMHBIX Cpef.
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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»

1 27 AT
3aganue 1. Paguyc-BeKTOp YaCTULbI OTpe/e/sieTcs: BlpakeHneM [ =3t [+4¢7] 7k, rae

L.k - eVHWYHbIe BekTOpa ocel X, Y, Z. Borunciuts: 1) myTsh S, Npoli/ieHHbINA YyacTULled 3a
nepeble 10c, 2) Moaynb mepeMmelljeHUss Ar 3a TOXXe BpeMs, 3) yCKOpeHWe yacTulbl. OTBeT:
S=500M, Ar=500M, a=10 m/c>.

3aganue 2. Koseco BpaijaeTcss BOKPYI HEINOJBWKHOM OCH TaK, YTO Yroj IOBOpOTa
- 2 o .
3aBMCUT OT BpeMeHM No 3akoHy $=10+20-t-2:t"  Haitru: 1) cpesHee 3HaueHMe yI/IOBOM

CKOpPOCTH o) 3a MPOMEXYTOK BpemMeHM OT t=0 [0 OCTaHOBKM; 2) YIJIOBOE YCKOpeHHEe B
MOMEHT OCTaHOBKHU KoJieca; 3) MOJIHOe YCKOPeHUe TOYKH, HaXoAslercs: Ha paccTtossHuy 0,1M ot
OCH BpalljeHus i MOMeHTa Bpemenu t=4 c. Otset: 10 pag/c; -4 paz/c?; 1,65 m/c?.

3aganue 3. [lo ropus3oHTa/NbLHOM MOBEPXHOCTU JBWKETCS TeJI0 MacCOM Mm=2 Kr MO[
neiicterem cunbl F=8 H, HarpasienHoi moj yriom o=60° K ropusonty. Haiiti paccrosiHue,
KOTOpOe TIPOIIJIO Tesi0, eC/id ero CKOPOCTh YBeJWuYuIachk ¢ 3 10 5 M/c, a KO3(pPUIMeHT TpeHus
Me>XX/ly Te/IOM M TTIOBepXHOCThIO paBeH p=0,1.0TBeT: 5,9 m.

3aganue 4. [llap maccoy m;=5 KI JBWKETCA CO CKOPOCTBIO V1= 1 M/C U CTaJKUBaeTCs C
MOKOSIMMCSl 11apOM Maccoul m,=2 Kr. Ornpejenure CKOPOCTW IIAapoOB TMoOC/ae yjapa. Yjap
CUMUTaTh YIIPyruM, NpsAMBIM U LieHTpainbHbIM. OTBeT: 0,43 Mm/c, 1,43 M/c.

3aganue 5. YpaBHeHHe KO/1Ie0aHUN TOUKW UMEEeT BH/I: x=A-cosw|t+1] , tie A=0,02 ™,
o= 1 c*, 1 =0,2 c. OnpegenuTs Nepyol, HauaabHY0 (as3y KojaeOaHui TOUKU U e€é YCKOpeHHe B
MOMeHT BpeMeHH 1 c. OtBet: T=2 ¢; ¢0=0,2m pazg; a =0,16 m/c’.

KontponbHas pa6ora Ne 2 «CtaTucTHyeckas (pusuka ¥ TepMoAHHAMHKA»

Hatizute py1 razoobpa3Horo asora TemIieparypy, MpU KOTOPOW CKOpPOCTSM

3aganue 1.
Mosiekyn v; = 300 m/c u v, = 600 M/C COOTBETCTBYIOT OJMHAKOBble 3HAUeHHUsl (PYHKLIUU
m(Vi-v:
:(241):330 K.
pacripesienenusi Makcgenna f(V). OTBer: 4kIn(V,1vy)

3aganue 2. VjeajbHBIM [ByXaTOMHBIM Ta3 obbemMom 5 1 M jasienvem 10° Tla
M30XOpUYECKU Harpejd, B pe3yJ/ibTaTe 4ero CpeAHsii KUHeTUUecKasi SHeprusi ero MoJieKyJ
yBennuusiack ot 0,0796 3B mo 0,0923 5B. Ha cKobKO MpU 3TOM M3MEHUTHCS JlaBjieHre rasa? B
Ja/IbHEHIIIEM Ta3 W30TEPMHUECKH PaCIIMPUIM /10 Haya/lbHOTO JaByieHus. Ornpenenute o0bem
rasa B KoHLle rporecca. Otet: yBemnuntcs Ha 0,16 MIla; 5,8 5.

3aganue 3. Onpegenvre K03hGhUILMEHT TEIUIOIPOBOJHOCTA A a30Ta, eC/u KO3(PHUIeHT
JIMHAMUUeCKON BSI3KOCTH T| [Jis Hero mpu Tex ke ycioBusix paBeH 10 mklla-c. OtBet: A=7,42
MBT1/MK.

3aganue 4. 12 T a30Ta HaXOAATCS B 3aKPBITOM COCy/le 00beMOM 2 J1 TIPU TemIiepatype
10°C. Tlocsie HarpeBaHMsi JlaBjieHWe B cocyje ctaao paBHO 10*Mm.pr.cT. Kakoe KO/IMUecTBo
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Teria 6bUI0 CO0BIeHo ras3y npu HarpeBanuu? Oteet: 4,1-10° [Ixk.

3aganue 5. Cmernanu Bogy Maccod m;=5kr npu temneparype T:=280 K c Bozoi1 maccoii
m,=8kr npu Temmneparype T, =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) usmeHenue AS
SHTPOIWH, TIporcxosilee rpu cmemmBanud. Oteet: 323 K; 0,3 kbx/K.

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

3aganue 1. DrekTpuyeckoe Iojie Co3aHO AByMs 3apsafgamMu (=10 HKn u  q.=-20 K,
HaxoAsIMMuUcsl Ha pacctossHid d=20 cm apyr ot apyra. OnpefennTh HarpsbKeHHOCTh T0JISL B
TOUKe A, yJa/eHHOW OT MepBOro 3apsza Ha pacctossHue r1=30 cM U OT BTOpPOro Ha r,=50 cM.
PaccuuTate paboTy, KOTOpyH) HeoO0XOAWMO COBEpIIWThb, UTOOLI TMepeHecTH TOYeuHbId 3apsf
qo=5"10"* KJ1 U3 TOUKH HaXOZAIIMICS TTOCepeiHe MeXay 3apsijamu B Touky A. Otset: 280B/m,
0,42 Tx.

3aganue 2. MiMeeTcsi ipeiHa3HAUeHHbIN /11 U3MePeHUs1 pa3HOCTU TNoTeHManos 4o 30 B
BOILTMETD compoTuBieHeM 2 KOwm, Kotoporo pasgeneHa Ha 150 penenuit. Kakoe
COTMPOTHBJ/IEHWE HAZI0 B3ATh W KaK ero BK/IIOUWTh, YTOObI 3THM BOJBTMETPOM MOJKHO OBLIO
VM3MEPUThb pa3HOCTb MOTeHUUasoB 10 75 B? Kak MU3MeHWTCs MpU 3TOM 1jeHa Je/leHUs
BosibT™MeTpa? OtBet: 3 KOM, 0,5 B/ger.

3aganue 3. [To mpoBo/OYHOM paMKe UMerollel (OpMy MpaBUIBHOTO I1eCTUYTOJIbHUKA,
uzer TOK cunod I=2 A. Tlpu 3TOM B I1leHTpe paMKu o0Opa3yeTcss MarHUTHOe [iojie C
HarpsbkKeHHOCThI0 33 A/M. HaliTu 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 HarpaBjIeHWeM MarHWTHOro mojs yroa ¢ = 30°.
[Tnomaas pamMku S = 20 cm?, comporuBiende R = 0,1 Om. MarHurHoe mojie paBHOMEPHO
yMeHblIaeTcs: 10 HyJs1 3a Bpemsi At=0,1 c. OnipesenuTe: a) cpefHee 3HaUeHUe 3.7.C. UHAYKLWH,
BO3HUKaroIlel B paMKe; 0) CUTy MHAYKIIMOHHOTO TOKa; B) 3apsij, KOTODPbIi MPOTeUeT Mo paMKe
3a BpeMs ymeHbitenust mojist. Oteet: 1 MB; 10 MA; 107 Ko,

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

KonTposbHas padora Ne 4 «OnTUKa»

3aganue 1. B onbiTe FOHra Ha myTH OIHOTO M3 MHTEP(epUPYIOLMX Jyuel moMelanach
TOHKasl CTeKJISTHHasl IJIaCTUHKA, BCJ/Ie[CTBHE Yero LieHTpa/ibHas CBeTJiasl I10J10ca CMellanach B
0JI0KeHHe TlepBOHAYa/IbHO 3aHsTOe TMSITOW CBEeT/ION TO/oCcoM(He cuMuTasi 1jeHTpasibHOM). Jlyu
rajiaeT Ha IUIACTUHKY IeprieHAUKYsipHO. [Tokasaress npesiomsieHus I1aCTUHKYA n=1,5. [InvHa
BOJIHBI cBeTa A=6-107 M. KakoBa TomuHa miactiHku? OTBeT: 6 MKM.

3aganue 2. benblli CBeT majaeT HOPMaJbHO HA IOBEPXHOCTb CTEK/ISSHHOM IUIACTUHKU
TomumHon d=0,4 MKM, Haxogjsuleiics B Bo3ayxe. IlokasaTesnb TpesiomMyieHUsl CTeK/Ia Ne=1,5.
Onpezenure: a) TeOMeTPUUECKYIO U ONTUUECKYIO Pa3HOCTb X0Ja MUHTep(epUpyrLuX yueil B
NpOXO/sllleM CBeTe, 0) /[AAMHBI BOJIH, WMHTEHCHBHOCTb KOTOPBIX OC/absiseTcss Trocse
MPOXOXK/AEeHUS M/IaCTUHKU. CUMTaTh, UTO BUAMMAs YaCTh CMIEKTPa JIEXKUT B UHTepBasie JJIMH BOJIH
ot 0,4 no 0,7 mkm. OTBeT: 0,8 MkM; 1,2 MKM; 0,48 MKM.

3aganue 3. Ha qudpakijMoHHYIO pellieTKy HOpManbHO TajlaeT My4yoK cBeTa. KpacHas
JIVHUSA C IJTMHOM BO/MHBI A=630 HM BH/IHA B CIIEKTPe TPeTbero nopska mog yriom ¢=71°. Kakas
CrieKTpasbHasi IMHUSI BUJHA TI0J, 3THUM >Ke YIJIOM B CIIeKTpe ueTBepToro nopsifka? Uemy paBHa
nocTosiHHas pemieTkn? CKOMBKO BCEro KpacHbIX MakKCMMYMOB JaeT 3Ta peletka? OtBeT: 473
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HM; 2 MKM, 7.

3aganue 4. [IBa mosisipusaropa paclioioyKeHbl TaK, YTO YIrojl MeXy UX IJIOCKOCTSIMMU
nporyckanuss paseH  25°. Ompee/nTbh, BO CKOJBKO Pa3 YMEHBIIWTCS WHTeHCUBHOCTh
€CTeCTBEHHOTO CBeTa MpH TMPOXoKAeHUu: 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 paboOTy BBIPBIBAHUS
3/IeKTPOHA, ec/v KpacHasi rpaHunia (oro3ddexkra 307 HM M MakcuMMa/ibHasi KWHETHYeCKas
5Heprusi poto3nekTpoHoB 1 3B? Otger: 0,8.

3 cemecTp
KonTposnbHas padora Ne 5 «KBanToBas ¢u3znka»

3apganue 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 o006saflaeT KuHeTHdeckoit sHeprueit 30 5B. Ornpepgenurb
71e0pOIiIeBCKYTO ZJIMHY BOJIHBI 37IeKTPOHA. BO CKOMBKO pa3 M3MEeHHWTCS 3Ta /I/IMHA BOJIHBI, eC/d
KUHEeTUUeCKast SHeprus ymeHbmTcst Ha 20%? Otset: 2,2:10"m; 1,12.

3apanue 3. TIpu ABWKEHUN YaCTHUIIBI BJOb OCH X CKOPOCTh ee MOXKeT ObITh 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 MOoTeHIMaabHOMN
VMesi MUHUMaJIbHY0 3Hepruro. KakoBa BepoOsSITHOCTH OOHapy’KeHHsI UaCTHUIIbI B Cpe/IHe TpeTu
ambl? OtBeT: 0,609.

3aganue 5. OmnpefennTb [IMHY BOJIHBL, COOTBETCTBYIOLYK) TpeTbel JIMHUM CepUU
banbmepa: 1) B cniekTpe u3nyueHuu Bofopoja, 2) B cnekTpe u3nyudeHusi noHa renvs. OTBeT:
434um, 1098M.

KoHTposibHas padora Ne 6 «PU3HKa s/pa U 3/IeMEeHTAPHBIX YaCTHI»

192

3apanue 1. [lepBoHauasbHass Macca usorona upuaus 7 I paBHa m = 5 T, IepUOJ

nonypacnaza 75 cyrok. Omnpepenvre, CKOJIBKO sffep pacrajgerca 3a 1 CeKyHAy B 3TOM
riperniapare. CKO/JIbKO aTOMOB 3TOro IiperapaTta ocraHercs yepe3 30 CYTOK U BO CKOJIBKO pa3
M3MEHMTCsl aKTUBHOCTS TIpernapara 3a 5to Bpemsa? Otsert: 1,67-10%; 1,2:10%%; 1,32.

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

3apanue 3. HeliTpuHHOEe W3/1yueHHe 3Be37bl MOXKET BO3HUKHYTh 3@ CUET OObeJMHEHUs
JIBYX TIPOTOHOB C o0Opa3oBaHWeM jleliTOHa. 3anuiivTe peakiuio. Kakude uacTUIbl elle
00pa3yroTcs B 3TOU peakiuu?

3apanue 4. HailTu sHepruro CBsi3u sijipa, KOTOpOe UMeeT O/[MHAaKOBOe UHC/IO MPOTOHOB U
HeWTPOHOB U PainycC, B MOTOPA pa3a MeHbIIMM pajuyca sifipa “Al . Otser: 'Be ,56,5M>3B.

3ajanme 5. V13 mepBoHauasbHO CBOOO/HBIX TPOTOHOB M HEMTPOHOB 0Opasyercsi sipo
yriepoga-12. Kakasi sHeprusi rpy 3TOM BblJe/IIeTCs, KaK OHa Ha3biBaeTcsA? EcIM cMHTe3upoBaTh
TakuM oOpa3oM 1 T yryiepofa, TO CKOJILKO BCETO BBIJENUTCS TPU 3TOM 3Heprun? Kakomy
KOJTMYeCTBY He(pTH 3Ta sHeprus skBuBasieHTHa? OTBeT: 92,4 M3B; 740 I'1x; 16 T.

KonTposnbHast padora Ne 7 «@u3uKa A/ipa TBep/i0ro Tesia»

3aganue 1. Hanucath MHEKCHI HarpaB/ieHus MPSIMOU, Npoxoadilel yepes y3isl [[100]] u
[[001]] kyOuueckoi MPUMHUTHBHOM PEIeTKH.
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3aganue 2. Oripefe/iiTh KOMWYECTBO TeruioThl AQ, HeoOXomumoe [jisi HarpeBaHUs
kpuctanna NaCl maccoit m=20 r nHa AT=2 K, B AByX c/iyyasix, ecjid HarpeBaHHe MMPOUCXOJUT OT
temriepatypel: 1) T:=0p; 2) T,=2 K. Xapakrepuctuyeckyto temriepatypy debast 8p ams NaCl
npuHATH paBHOU 320 K.

3aganue 3. Onpeie/IMTh YMCIIO N Y3/10B, IPUXOASALMXCS HAa OIHY 3/IeMEHTapHYH0 STYelKY B
rpaHeLleHTPUPOBaHHOM KyOHUeCKoi peleTke.

3apganue 4. Kycok meraia obwema V=20 cm’ Haxoputcs mpu Temreparype T=0.
Onpenenuts uncio AN cBOOOJHBIX 37€KTPOHOB, WMITYJIbChl KOTOPBIX OT/IMYAOTCS OT
MaKCHMaJIbHOTO UMITY/IbCa Pmax HE O0s1ee uem Ha 0,1 pmax. JHeprus depmu &=5 3B.

3aganue 5. OOpa3sel] U3 BelljeCTBa, COZiepyKalllero SKBUBa/IeHTHbIE sifipa (TIPOTOHbI),
HaxOoJWUTCS B OJHOPOAHOM BHelllHeM MarHUTHOM mosie (B=1 Tin). Onpenenuts: 1)
OTHOCUTE/IbHYIO Pa3HOCTh 3aCe/IeHHOCTel SHepreTUUecKUx YpoBHel rpu Temmneparype T=300
K; 2) yacrory v, Tpu KOTOpO¥ Oy/1eT MPOUCXOAUTD SZePHBIM MarHUTHBIN Pe30HaHC.
OKpaHUPYIOIIUM JIeliCTBHEM 3/IeKTPOHHBIX 000JI0UeK 1 coceJHUX sifiep npeHeOpeyb.

ITpumepHble uHousudyaibHble 0omawHue 3adanus (U/13)
1 cemecTp

3apaua Ne 1 «KKnuHemaTHKa MOCTyNaTe/IbHOI0 M BpaliaTe/IbHOI0 JBYIKEHU»

TouKa JBWKETCS MO OKPY)KHOCTH pajuycoM 4 M To 3akoHy S =A+BU | tre S —
npoiiieHHbId myTh, A=8 M, B=2 m/c’ t- Bpems. Ompeje/uTb, B KaKOW MOMEHT BpPeMeHU
HOpPMaJIbHOE YCKOpeHHe paBHO 2 M/c’. HalfTi CKOPOCTb, TaHTeHI[UaIbHOE U MOJTHOE YCKOPeHHe
TOUKU B 3TOT MOMEHT BpeMeHU

3agaua Ne 2 «/luHaMMKa NOCTyNaTe/IbHOI0 ABH)KEHHA»

Ha 060/ MaxoBuKa quamMeTrpoM 60CcM HaMOTaH IIHYP, K KOHI[y KOTOPOT'O TMPUBSI3aH IPy3 C
Maccoi 2 Kr. OrnpefieIMTb MOMEHT UHEPLIMM MaXOBHKa, eC/IM OH BpalllasiCb paBHOYCKOPEHHO MO/
JIeMCTBHEM T'PYy3a, 3a Bpems t=3C mpruoOpes yraoByH CKOPOCTh 9 pajy/c.

3apauya Ne 3 «/lHiHaMMKa BpalljaTe/IbHOI0 ABH)KEHUS»

Ha Ban B BUje IMMH/pa C TOPU30HTAJILHOM OCBIO BpAllleHUs] HAMOTaHa HeBecoMasi HUTh,
K KOHIly ee TpuKperuieH rpy3. Kakyio yrioByro ckopocTb OyzeT UMeTb Bajl CIyCTs 2C IOCie
Hauajla [BWKeHUs Ipys3a, ecau macca Bana 4 Kr, ero paguyc 20 cm, macca rpysa 0,2 Kr,
JieliCTBMEM CHJT TPeHUsI Ha JBIKYILIKEeCs Tesla MOJKHO TpeHeOpeub

3agaua Ne 4 «3aK0HBI COXpaHeHUsI B MeXaHUKe»

[lBa manbIx Mo pasmepy rpysa Maccamud m;=10 Kr ¥ m,=15 Kr no/BelleHbl Ha HUTSX
OJIMHAaKOBOM yiHBI L=2 M B OZIHOI TOUKe U COTIPUKACAIOTCS MeXKAy co00ii. MeHbLIHiA Tpy3 Obu1
OTK/IOHEeH Ha yros «=60° u otnyieH. Onpe/ie/iTe BbICOTY, HA KOTOPYIO MOAHUMYTCs 00a rpy3a
nocsie abCOMIOTHO HEYTPYToro yzAapa

3agaua Ne 5 «MexaHHUeCKHe KO/Ie0aHHuA»

[Tepuop 3aryxaroumx Kosebanuii paseH T = 4c, norapudmMuueckunii JeKpeMeHT 3aTyXaHUsI
1,6; HavasnbHasg ¢a3a paBHa 0. CwmeljeHue TOuku B MoMeHT T/4 paBHO 4,5 cM. Hamumcatb
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ypaBHeHUe K0Jyie0aHU# 1 TTOCTPOUTD TpaduK B Tpefiesiax TPEX TIepUO/IOB
3agaua Ne 6 «Pe1ATUBMCTCKAsA MeXaHHKa»

B nabopaTopHO#l cucTeMe OTCcueTa OfHAa W3 [IBYX OJWHAKOBBIX YaCTHI[ C MaCcCOW My
TIOKOUTCSI, JIpyrasi JBMXKeTCs1 CO CKOpocThio v=0,8c 1o HarpaB/ieHUIO K TOKOSILeICs YacTULle.
Omnpezenute pelSTUBUCTCKYIO MacCy JBWKYIIEHCS YacTHUIBI B TaDOpaTOPHOM CHCTeMe OTCYeTa
Y ee KHHETUYECKYIO SHepruro

3agaua Ne 7 «MKT. Cratucrunueckas pusuka»

B cocyzne obvemom 20 /1 HaXOAWTCS CMeCh BOJIOpOJia W Tefvsl TOJ, AaBjieHUeM 2 aTM.
O6mas macca cmecu 5 1. V3BecTHO, UTO CpefHssl KMHETHUEeCKas SHeprusi MOCTYIaTelbHOTO
JIBIDKeHHs MoJieKy/1 cmecH ra3os pasHa 0,038 3B. Bo ckoJibKO pa3 OT/IM4aroTCst MacChl BOJOPO/a
Y Teyivs B CMecu?

3agaua Ne 8 «VeanbHBIN ra3»

3 Mo/ a30Ta IUIOTHOCTBIO P=1,25Kr/M® HM30XOPHO HAarpej¥ Tak, UTO €ro jaB/ieHue
usmenuaack ¢ 1,1-10° ITa mo 1,6:10°TIa, a 3atreM u300apHO CXKalud /[0 IEPBOHAYAILHOMN
TemriepaTypbl. OmpeziesiuTe TeMIiepaTypbl B KaXJOM U3 Tpex OMNWCAHHBIX COCTOSHUM U
KOHeuHbI! 00beM rasa. M3o6pa3ure rpaduku 3TUX MpoLieccoB B KoopAuHaTax P-T

3agaua Ne 9 «IIepBoe Haua/10 TEPMOAUHAMMKH»

B pesynbrate M30TEepMHUECKOro paclIMpeHHsl a30Ta maccod m=0.2Krmpu TemmepaType
T=280 K o6wem ero yBenmurBaercsi B 2 pa3a. Ornpegennts: 1) paboty A, COBepILIEHHYIO Ta30M
npu pacuvpeHuy; 2) usmeHeHne AU BHyTpeHHell 5Heprud; 3) KOIMUeCTBO TeryioThl Q,
TI0JIy4YeHHOe ra3omM

3apauya Ne 10 «Bropoe Haua/io TepMOAUHAMHUKH»

Kycok nbma maccoti m =200r, B3aTbId Tpu TemmepaType t; = -10C°, Obu1 Harpet 1o
TemriepaTypel t, =0C° W pacrasieH, 1nocje yero oOpasoBabliasicsi Bofa Obuia Harpera [0
TemMriepaTypsl t; = 10C°. Onpesenuts usmeHeHue AS 3HTPOIUU B XO/ie YKa3aHHBIX ITPOLIeCCOB.

2 cemecTp
3apaua Ne 11 «JsiekTpocTaTMKa»

OJleKTpUYecKoe 1oJie co3jaHo AByms 3apsgaMu =10 K1 u q.=-20 vKJ1, HaxoaAymMucs
Ha paccrossHid d=20 cm gpyr ot papyra. OnpefenuTh HaNpsDKeHHOCTb TMOJS B TOUKe A,
yZla/leHHO! OT IepBOro 3apsja Ha paccrossHue 11=30 cM U1 oT BTOpOro Ha r,=50 cMm. PaccunraTh
paboTy, KOTOPYHO HEOOXOJUMO COBEpILUTh, YTOObI TIEPEeHeCTH TOUYeUHbIH 3apsif qo=5-10"* K u3
TOUKW HaxOZALINKCS ITOCepeiiHe MeXAy 3apsiiaMy B TOUKy A.

3agaua Ne 12 «I1oCTOAHHBIN 3/IEKTPUYECKHI TOK»

Ha puc. 3.1. £,=1,0 B, &=2,0 B, &=3,0 B, r,=1,0 Om, 1,=0,5 Owm, 1;=1/3 Om, R;=1,0 Owm,
R;=1/3 Owm. Ompegenute: 1) cuIbl TOKAa BO BCeX ydacTKaxX LieNu; 2) TeMJIOBYH) MOILHOCTb,
KOTOpas BbIJIe/IIeTCSl Ha CONPOTHBIIeHNH Rs.
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3agaua Ne 13 «JseKTpoMarHeTu3IM»

[To aByM OecKOHEUHO [JIMHHBIM TPsSIMbIM TapasUle/lbHbIM TIPOBOJiaM, HaXOJSIUMCS Ha
paccrosauu R=10,0 cm gpyr ot gpyra B Bakyyme, TekyT Tokd [,=20,0 A u [=30,0 A
OJIJMHAKOBOI'0 Harpas/eHus. OrpeseMTe MarHUTHYIO UHAYKLIMIO 1107151 B, co3aBaeMoro Tokamu
B TOYKAaX, JIeKAIIUX Ha TMpsMOM, coeAWHSIOUMX o0a mpoBoza, ecmm: 1) Touka C JIeKUT Ha
paccTossHUM 1,=2,0 CM JleBee JIeBOTO TpOBo/a; 2) Touka [l JIeXKUT Ha paccTosiHuu r,=3,0 cM
TripaBee paBoro NpoBo/a; 3) Touka G Ie)XUT Ha pacCTosIHUM I;=4,0 CM IpaBee JIeBOr0 NPOBOJaA.

3agaua Ne 14 «J31eKTpoMarHeTusm»

OneKTpoH, yCcKopeHHbIM HanpsbkeHuem U=200 B, BieTaeT B 0IHOPOZHOe MarHUTHOE I10JIe
c uaaykpei B=0,7-10 T neprieHAUKY/ISPHO CUIOBBIM JIMHUAM. HalTh paguyc OKpPy>KHOCTH,
10 KOTOPOM ABW)XeTCsI 37IeKTPOH B MarHUTHOM T10J1e U nieproy, ero BpauleHus. Oteetr: R=0,68 m;
T=5,1-10"7 c.

3apaya Ne 15 «JjieKTpoMarHuTHass HHAYKIUS»

[TpoBosiMi TMJIOCKUI KOHTYpP, UMeRIIUd (opMy OKpy>XHOCTU pajguyca r = 0,05 M
MoMellleH B OJHOPOAHOe MarHUTHOe Tiojie TaK, 4TO JIMHWUM MAarHUTHOW WHAYKUWU IO/t
HarpasJ/leHbl IepIIeHJAUKYJ/ISIPHO IIJIOCKOCTU KOHTypa. CorpoTuBiieHre KoHTypa R = 5 Om.
MarHuTtHasi UHAYKLUSI MeHsieTcst TI0 3akoHy B = kt, rae k = 0,2 Tn/c. Onpegenute: a) 3.4.C.
WH/IYKI[UW, BO3HUKAOILYI0 B 3TOM KOHTYpe; 0) CH/ly UHAYKLMOHHOTO TOKA; B) 3apsifi, KOTOPLIM
MpOTeueT M0 KOHTYPY 3a MepBble 5 CeKyHJ, U3MeHeHUs MOJIsl.

3agaua Ne 16 «VHTep(depeHIiusA cBeTa 0T TOUYEYHBIX HCTOYHHKOB»

B omnbiTe FOHra Ha myTd OAHOTO W3 WHTepEpUPYIOLIMX Jydell MoMelllanach TOHKas
CTeK/JIsIHHasi TUIaCTMHKa, BC/AE/JCTBHE Uero LieHTpajbHas CBeT/asg [oJo0ca CMellanach B
TM0JIO’KeHHe TIePBOHAYa/lbHO 3aHSITOe MSATOM CBET/ION MO0COoM(He cuuTasi LieHTpaabHOW). Jlyyu
rnajiaeT Ha IJIaCTUHKY TeprneHAuKyaspHo. [Toka3aTenb mpesiomieHus TaCTUHKYA n=1,5. [JnuHa
BO/IHEI A=6-107 M. KakoBa To/IIMHA T/IACTUHKU?

3agaua Ne 17 «IHTep(depeHIjusa cBeTa B TOHKHUX MVIEHKaX»

[TnockonapasnnenbHasi CTeK/IsiHHasl TJIaCTUHKA TosuHoW d=1,2 MKM M C ToKasaresjem
TpesioM/IeHus N—=1,5 momeleHa MexXxy AByMs CpeZlaMH C TI0Ka3aTesisiMU MPeJIOM/IEHHS N1 Y Ny.
Cget ¢ gyiHOU BosHBI A=0,6 MKM TajiaeT HOpMa/bHO Ha TIaCTUHKY. OmipefiesiuTe ONMTUYECKYHO
Pa3HOCTb XOJa BOJIH, OTPaKeHHbIX OT BepXHEW W HI)KHENM TMOBEPXHOCTEeM TIJIACTUHKU WU
oTipejie/iiTe, yCUeHWe WK 0cCyiab/ieHre WHTeHCUBHOCTH TIPOMCXOJUT IMMPHU HWHTephepeHIun B
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C1eyoIMX Cayydasx: a) n;<n<ny; 6) n;<n>n;
3agaua Ne 18 «Iudpakuus @peHens»

Hatigute paguychbl miepBbix Tpex 30H dpeHessi [i/isl TJIOCKOW BOJIHBI, €C/TU pacCTOsIHHAE OT
BOJIHOBO MOBEPXHOCTU [0 TOUKHM HabsmogeHust 1 M. []mHa BoaHb! A=500 HM.

3agaua Ne 19 «/Iudpaknusa @payHrodepa»

Haiit HanbosibIMii TIOPsiIOK CrieKTpa [/l KeJITOW JTMHUW HaTpusl C AJIMHOMN BOJTHBI A=589
HM, eC/Id TMOCTOsIHHasA AudpakuyoHHOW pelieTKu d=2 MKM. CKOJbKO BCEr0 MakKCUMyMOB JaeT
Ta penietka? Ilog KakuM yrjoM @ HabOM0[aeTcst oCaeJHUN MaKCUMyM?

3apauva Ne 20 «ITonsipu3anus cBeTa»

YTroa MeX/y TIOCKOCTSMU TIPOITyCKaHMs JIBYX rosisipu3aTtopos pased 50°. EcTecTBeHHbIM
CBeT, MIPOXO/s Yepe3 TaKylo cucremy, ocsabnsercs B 8 pa3. [Ipenebperast moTepsimu cBeTa Tpu
OTpa)KeHHWH, OTpe/le/IMTh KO3((MULIMEHT MOTJIOIIeH sl CBeTa B MO/ pU3aTopax

3 cemecTp

3apaua Ne 21 «DoTo3dPexT»

OmnpenenuTh  HaWMEHBLIWM  3aZIep>KUBAIOIIMA  TIOTeHILMan, HeOoOXOAWMBIMA /st
NpeKpalieH’sl SMUCCHU C TOBEPXHOCTU (POTOKATOZA, eCM OH OCBelaeTCs H3/1yuyeHUeM C
JnuHOW BoJHBI 0,4 MKM, a KpacHasi TpaHuLia Jj1s MaTepyasa Karoga paBHa 0,67 MKM

3apaua Ne 22 «TenioBoe u3ydeHue»

UepHoe Tesio Harpenu ot temmneparypbl 600K o 2400K. Bo CKO/IBKO pas yBeIuuusiach
obijasi TerioBasi SHeprus, M3aydyaemas TernoM? Ha CKO/bKO W3MeHW/Iach [JIMHA BOJIHBI,
COOTBETCTBYIOL|asl MAKCHUMYMY SHEPrUM U3/Ty4YeHUs U CIIeKTPa/IbHBIM COCTaB U3/Ty4YeHUs?

3agaua Ne 23 «93¢ddexT Komnrona»

®otoH ¢ sHeprueit 1 MaB paccesisics Ha cBOOOJHOM TMOKOMBIIEMCSI 37ieKTpoHe. Haitu
KUHETUYeCKYl0 SHEepryr0 3j1eKTpOHa OT[auM, eC/lu B pe3ysbTaTe pacCesiHusl [J/IMHA BOJIHBI
¢doToHa usmeHunach Ha 25%

3agaua Ne 24 «Jj1eMeHThI KBAHTOBOM MeXaHUKH»

HPI/I ABVXKEHHH YaCTHIbI BAOJ/Ib OCHU X CKOPOCTBb €€ MOXXET OBITH oripejiejieHd C TOYHOCTBIO

(ommmbKoiA) 1o 1 cv/c. HaitTu HeonpeJje/IeHHOCTb KOOPAWHATHI, €C/TA YaCTULleN sIBJisieTcs: 1)
3JIEKTPOH, 2) ApobuHKa Maccoi 0,1r

3ajgaua Ne 25 «HacTHiia B IOTeHIMA/ILHOHM sAMe»

CobcTBeHHas d)YHKL[I/IH, OIMUCBhIBAOIaA COCTOSAHHME MHUKPOUACTHLIBI B 0eCKOHEeUHO

. TN
= o o l//n(x):Csm—x
r/1yOOKOW TOTeHIMabHOM siMe IIUPUHOU £, UMeeT BUJ I . Wcnone3ys ycnoBus

HOPMHPOBKH, ONpeJie/IUTh TMOCTOsIHHYIO C.

3agaya Ne 26 «Atom no Teopuu bopa»
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BbIunc/iiTh paidychl MIepBbIX TpeX OpOUT 37IeKTpOHa B aTOMe BOZIOpo/ia
3apaua Ne 27 «M3/1yuyeHue aToma»

Haiitu HaI/I6OJ'IbU_IYIO W HAMMEHBIIYHKO AJIMHBI BOJIH C€pUU ITamena B CIIeKTpe H3/Ty4YeHUs
BOZIOPO/JA. CpaBHI/ITb MOJIly4eHHbI€ 3HaUe€HWA C A/TMHAMHK BOJIH BUAUMOI'O U3/TyUeHUs

3agaua Ne 28 «PafiH0aKTHBHOCTb»

192
ITepBoHauanbHast Macca U30Tora upuausa 77 Ir paBHa m = 5 T, Iepuoj, nojaypacrazga 75

cyTok. Onpegenure, CKOMBKO sifiep pacragercs 3a 1 cekyHAy B 3TOM Impernapare. CKOJIBKO
aTOMOB 3TOro mpenapaTa ocTaHeTcs yepe3 30 CYTOK M BO CKOJIbKO pa3 U3MEHUTCS] aKTUBHOCTb
rperiapara 3a 3T0 BpeMms?

3agaua Ne 29 «3aK0HBI COXpaHEHUA B A/IePHBIX PeaKIAX»

B neHTpe conHIla mpoTekaeT TepMosZepHas peakls CHHTe3a reus U3 BOAOPOJA, B
KOTOPOil W3 4YeTbIpex TMPOTOHOB o6pasyercst sizpo He' u 1gBa mo3suTpoHa. 3amuiinwre 5Ty
peakiyio. Kakue errie yacTuiipl 00pa3yroTcs B HEi?

3agaua Ne 30 «JHeprus B AfiePHBIX peaKkLUusaX»

Kakoe komuectBo U «BbIropaeT» 3a rofi B S€PHOM PEAaKTOpe C 3/IeKTPUYECKOM
MotHocTbio 1 I'BT u k.1m.1. 38%? CuuTaTh, UTO pacraj si[jep ypaHa 1oj AelCTBUeM TerlIOBbIX
HEUTPOHOB TIPUBOJIUT K 00pa30BaHUIO U30TOMOB KCeHOHa-141, cTpoHIMA-92 U TpeX BTOPUUHBIX
HeWTPOHOB.

3apaua Ne 31 «Dusuka TBepAOro Teia»

Omnpefenutb KOMMUeCTBO TeruioThl AQ, Heobxogumoe i HarpeBaHusi Kpuctavia NaCl
Maccor m=20 r Ha AT=2 K, B ;ByX ciyuasx, ec/ii HarpeBaHye MPOUCXOUT OT TemrepaTypsl: 1)
T1=0p; 2) T»=2 K. Xapakrepuctuueckyto temreparypy ebas 0p gy NaCl npussats papHoi 320
K.

ITepeueHnb nabopamopHbix pabom

1 cemecTp

Ne 1 «[IpumeHeHMe 3aKOHOB COXpaHeHUs /1S OIpe/ie/leHHs CKOPOCTH ToJ1eTa ITyJIn»

Ne 4 «VccnemoBaHuWe BpalljaTelbHOTO ABMKEHHsI TBEPAOro Tela BOKPYT HEMO/BU)KHOU
oCH»

g

o 5 «OnpeziesieHre XapaKTePUCTHK 3aTyXaroIIUX KojebaHuii pr3nyeckoro MasiTHUKa»
Ne 7 «OrnpesiesieHre CKOPOCTH 3BYKa B BO3/lyXe METOZOM CTOSIUel BOJIHbI»
Ne 11 «/3yyeHHe CTaTUCTUUECKUX 3aKOHOMEPHOCTe»
Ne 14 «Ornipegenenuie roka3atens aguabaTel MetosoM Kiemana u [le3opma»
15 «[TpoBepKa 3aKOHa BO3pacTaHUs SHTPOITMK B HEPAaBHOBECHOM CHUCTEME»
16 «WccnenoBaHve wW3MeHeHHs TeMIlepaTypbl B afuabaTUYecKOM TIpollecce |
onpegenenue koddduirenta [TyaccoHa »

zz

2 cemecTp
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Ne 21 «MccnepoBanue 3/1€KTPOCTaTUUECKOIO 101 C IIOMOLLBIO 30Ha»
Ne 24 «PacmmpeHnue rpejiesia UsMepeHUst aMIiepmeTpa IoCTOSTHHOTO TOKa»
27 « VI3yueHne pe3oHaHCa HalPsUKeHUM»
28 «OrmpefeneHrie WHAYKTUBHOCTM KaTyLIKM M MAarHUTHOM TPOHULIAEMOCTH

(heppoMarHuTHOTO Tesa»

Ne 32 «Onpefenenvie paguyca KpYBU3HbI JIMH3bI U [10JI0ChI POMYCKaHKUSI CBETO(UIBTPA C
MOMOIIIBIO KoJier] HeroToHa»

Ne 34 «Ormpepenenvie [AAMHBI CBETOBOW BOJHBI M XapaKTePUCTUK AU(PPaKLMOHHOW
peraeTKm»

Ne 35 «OnpefienieHrie KOHL|EHTpaL[MM paCTBOPOB caxapa U NMOCTOSIHHOW BpallleHUs»

g &

3 cemecTp

Ne 36 «CHsiTMe BOJbTaMIIEPHBIX XapaKTePUCTUK (OTO3/eMeHTa M OIpefie/ieHue ero
YYBCTBUTE/IbBHOCTH»

Ne 41 «MccnenoBanue Bo30y»K/IeHHUsT aTOMOB Ta3a»

Ne 42 «OrmpefeneHrie T/IaBHBIX KBAHTOBBIX UHMCeN BO30YKIE€HHBIX COCTOSIHUM aToMa
BOZIOPOJa»

Ne 43 «VccnenoBaHue TepMO3JEKTPOHHOW SMHUCCHUA U OTpeiesieHre paboThl BbIXO7a
3JIeKTPOHA U3 MeTasljla»

Ned4 «V3yuyeHHe 5/1eKTPUUYECKUX CBOWCTB TBEPBIX Tes»
o 51 «/3yuyeHre 3aKOHOMEPHOCTeN o-pacriafia»
53 «OrmpesieieHlie MaKCUMaJbHOW SHEpPruM [-yactull W uAeHTU(dHUKALYS
PaZiIMOaKTUBHBIX IperapaToB»

g &

ITepeueHb €0Npoco8 K CEMUHAPCKUM 3AHAAMUSIM
1 cemecTp

Cemunap Ne 1 "KuHemaTMKa ¥ [MHaMHKa IOCTyNaTe/JbHOr0 U BpallaTe/IbHOr0
JABHDKeHHI "
1. Mexanuueckoe gBwxeHue. CucteMa otcuéra. MartepuasnbHasi TOUKaA.
2. OcHOBHbIEe KUHEMaTUYeCKue XapakKTepUCTUKU: TlepeMellieHue, IyTb, CKOPOCTb, YCKOPeHUe:
T0JIHOe, HOpMaJIbHOe, TaHreHLUaIbHOoe. Kaccudukaliys JBUKeHUH.
3. IlocrtynarensHoe aBwxkeHue. LleHTp Macc. BpalljatesibHOe IBUKEeHUe.
4. OCHOBHble KUHEMaTHYeCKHe XapaKTepUCTUKY BpalljaTe/IbHOrO BWKEeHUsI: YIoJl I0BOPOTa,
YIJIOBOE IepeMelljeHye, YII0Bble CKOPOCTb U YCKOpeHue.
5. Ces3b MeX/ly TMHEMHBIMU U YIJIOBBIMUA XapaKTePUCTUKU JIBUKeHUsl. PaBHOMepHOe 1
paBHOMNepeMeHHOe BpalljaTe/ibHOe /IBIKeHHs1. [IoHsTHe coCTOsIHUS (M3UUeCKOUN CUCTeMBbI U
yPaBHEHUS [BYKEHUSI.
6. [JuHaMuUuecKue XapaKTepUCTUKU: CUIa , CUWIOBOe I0Jle, Macca, UMITYJIbC.
7. 3akoHbl HbtoTOHA.
8. /IuHamuyeckue XapaKTepUCTHMKU BpalljaTe/IbHOI'0 [JBWKEHUs: MOMEHT CUJ/Ibl OTHOCUTE/IbHO
0CH, MOMEeHT MHepLry. OCHOBHOM 3aKOH /IMHAMUKHU BpalllaTebHOrO JBYKEHMUS.

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 CHiIbl. Pabora
pe3ynbTHpytolleld cunbl.  KuHeTMueckass 3Heprusi, TeopemMa 00 H3MeHeHWH KWHETHYeCKOM
SHEpruMm.
4. 3aKOH COXpaHeHUsl MOJTHON MeXaHWYeCKOW SHepruM, yCJIOBUS €r0 BbITOHEHHSI.
5. CoypapeHue AByX Tell.
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1
2

. CB#I3b 3aKOHOB COXpaHeHUsi CO CBOWCTBAMU IMPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Kosie0anus 1 BOJTHBI"
. ®u3nuecKuii 1 MaTeMaTUYeCKUi MasiTHUKH.
. 'apmoHnueckue, cBoOO/IHBIE, BbIHY)K/IeHHbIE u 3aryxaroujue KoJiebaHust:

b depeHMabHbIe, TPaVKU, XapaKTePUCTUKH.

3.

No Uk

ik

SR el

SIBneHue pe3oHaHca U ero (usnueckas rnpupoga. [Iprmepsl.

BosHa. Buel BosiH. MexaHusMm o6pa3oBaHUs MeXaHUUeCKHUX BOJIH.
3ByKoBasi BosiHa. MexaHu3m 00pa3oBaHMsI 3ByKa B Ta3ax.

BomnHoBoe ypaBHeHUe.

Crosiuasi BomHa. MexaHn3M oOpa3oBaHMs. Y paBHEHHe CTOsiUei BOJTHBI.

CemuHap Ne 4 "CraTHCTHUYeCKHE MeTOABI OITUCaHUA MakKpocucreMm"
BeposTHOCTY MOSIB/IEHUS JUCKPETHOM Y HEMMPePbIBHOM C/TyualiHbIX BETUYMH.
OYHKLMA pacnpe/ie/ieHysl BepOATHOCTEN. Y CJ/IOBHe HOPMUPOBKH.

CpenHee v Harbosiee BeposATHOe 3HaUeHWE CTyYaliHOM BeTMUUHBI.
Cratuctuueckre MeTo/ibl. OCHOBHbIE TI0JIO’KEHUSI CTaTUCTUUEeCKON (DU3UKHU.
Pacripeennenvie Makcgesia, ['aycca, bonbiMaHna.

CemuHap Ne 5 "TepmoanHaMuyecKue MeTO/AbI ONIUCAHUA MaKpocucTreM"
YpaBHeHMe COCTOSIHUS U/lea/IbHOrO rasa.
PacripeziesieHre SHepryu 1o CTerneHssM cBoOobl. CpefHsis SHePTHst MOJIEKYJIbL.
TenyoeMKocTs. MornsipHas U ye/ibHas TeIUIOEMKOCTH. Y paBHeHUe Maiiepa.
BHyTpeHHsIs1 SHeprust Kak QYHKLHSI COCTOSTHUS crcTeMbl. PaboTa Kak yHKLWs mporjecca.
[TepBoe Hauas0 TePMOJMHAMUKM.
W30mporiecchl: 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.i.j. 1jukia KapHo.

CemuHap Ne 6 "SIB/1eHus nepeHoca B ra3ax”
. AnvHa cBoboHOTO TIpobera, «3deKTUBHBIN AraMeTp» MOJIeKYJIbI.
. SIBneHyst mepeHoca: Ter0NpoOBOJHOCTb, JU(PQY3Usl, 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 Iose. JeKTpruuecKny 3apsifi. 3akoH KyJioHa.
HaripskeHHOCTb 3/1eKTPOCTaTU4eCKOoro 1osist. [IpuHLuIT cyneprio3uruu.

[ToTok BekTOpa E Teopema I'aycca.

[ToTeHL[MaNbHOCTH 3/1IEKTPOCTaTUUECKOTro MoJisl. Teopema 0 LIUPKYJISLIUU.

CBsi3b MeXX/ly HANPSDKEHHOCTBIO M MIOTEHLIUAJIOM.

'eomeTpryeckoe onucanue 1oJisi. CUIoBble IMHUU. DKBUTIOTEHLIMA/IbHbIE TOBEPXHOCTH.

Cemvunap Ne 8 "IlocTosiHHbIN TOK. Ilenu mocTossHHOT0 TOKa"
OneKkTpryecKur ToK. [I10THOCTb TOKa. Y paBHeHHe HellpepbIBHOCTH.
. 3akoH OMa /111 OJHOPO/IHOI'O y4YacTKa LIeMH.
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1.

ConpotusieHre npoBofHYKa. CoeZilMHeHNe CONPOTHUBJIEHUM.

3akoH Oma /1191 HeOJHOPOAHOr0 yyacTka Lernu. CtopoHHue cuiibl. D/ C.
I[TpaBuna Kupxroda.

MomHocTh ToKa. 3akoH [Ixoys-JleHua.

Cemunap Ne 9 "MarHurtHoe nosie. 3j1IeKTPOMarHUTHasA MHAYyKLuA "
VICTOUHMKM MarHuTHOro nojii. MarHuTtHoe Iojie [ABWKYLLErocs 3apsja U IPOBOJHUKA C

TOKOM. 3akoH bro-CaBapa.

2.

[ToTOK ¥ LMPKY/IALMS BeKTOpa MHAYKLMY MarHuTHoro nosst. Teopema I"aycca v Teopema o

LUPKYJISLUH.

3.

No Uk

ARSI

o

SR el

w

Cuna Jlopenua. [IBrykeHue 3apspKeHHOW YaCTHLIbI B MAarHUTHOM I10JIe.
Cuna Amrepa.

3aKOH 3/1eKTpOMarHuTHOM nHAyKumy Papages. [Ipasuno JleHna.
BuxpeBoe 3/1eKTprueckoe riose.

Asnenne camovHayKUMu. MTHAYKTUBHOCTB. COleHOU,

Cemunap Ne 10 "KonebarenbHblil KOHTYP. IlepemeHHbII TOK"
KosnebarenbHblil KOHTYP. MexaHW3M BO3HUKHOBEHHUS 3/IEKTPUUEeCKUX KosieOaHU.
OHeprus 1eKTPUUeCKNX KoaeOaHui.
3aTyxaroiue KonebaHus. XapaKTepUCTUKK 3aTyXaroIux KojebaHuil.
Posb aKTMBHOTO COTIPOTHBIIEHHS B KOJle0aTeTlbHOM KOHTYPe.
BeiHy>KeHHble KosnebaHus. BekTopHas JuarpaMma HarpsbkeHWd. Pe3oHaHC —ToKa.
Pe3onaHcHad yacroTa.
CootHoileHre (a3 MeXk[y BHEIIHMM HaripshkeHWeM, CHJIOM TOKa M HarpsbKeHHeM Ha
Pa3/IMYHBIX 3/1eMeHTax LieMH.
[TepemeHHbIM TOK. MHAYKTHBHOE W €MKOCTHOe COTpOTHB/eHHe. [1ojiHOe COTpOTHB/IEHUE
L|eNU [IpY TlepeMeHHOM TOKe.
[JeiicTBytolye 3HaueHUsi CWJIbl TOKA W HarpspkeHUsi. MOIHOCTh TIPU TIepeMEeHHOM TOKe.
KoadduipeHT MOIIHOCTU

Cemunap Ne 11 "Unrepdeperuus cBera”
OneKTpoMarHUTHbIE BOJTHBI.
KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH.
WHTepdepeHLys CBeTa OT ABYX UCTOUHUKOB.
WHTepdepeHLYs CBeTa OT MI0CKONapasiebHOMN MIaCTUHKY.
WHTepdepeHLys CBeTa OT MJIaCTUHKU repeMeHHoM TomiuHbl. Konbla HetoToHa.
[TprmeHeHre UHTep(depeHLIMU CBeTa.

CemuHap Ne 12 " Tudpakuus cBera"
SBnenue gudpakuyu. OcobeHHOCTh AUQpaKLUMU CBETOBBIX BOJH. Judpakuusi ®peHens u
@payHrodepa.

. [Ipunuun  [tolireHca-PpeHens. YIpoljeHWe BbIYWC/AEHUM C TIOMOLIbI0 BEKTOPHOU

JarpaMMmBbl.

Oudpakuus @peHens Ha Kpyr/ioM oTBepcTUU. 30HbI DpeHersi.

HOudpaxkuuss PpayHrodepa Ha y3KOW NPAMOJMHEMHOM I1je/d. YCIOBUSI MakCUMyma U
MHHUMYMa. 3aBUCUMOCTb MHTEHCHBHOCTH CBeTa OT yIJia AU(pakKLivy.

HudpaxiponHas perietka. OCHOBHbIE XapaKTePUCTUKU JU(PAKLIMOHHON pelleTKU. Y ClI0BUs
I/IaBHBIX MAKCUMYMOB U MUHUMYMOB U /00aBOUHBIX MUHUMYMOB.

Cemunap Ne 13 "Ilonsipusanus cBera'

[MTonsipusanus cBeta. EcTecTBeHHbIN U MOJISIPU30BaHHbII CBeT.
[MTonsipusanus cBeTa Mpu OTPa’KeHUU U MpesioMeHnd. 3akoH bprocrepa.
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3. Tlonsipusarmst  mpu 7BOWHOM  jydernpesniomieHnu. CBoOWCTBa  OOBIKHOBEHHOTO U
HeOOBIKHOBEHHOT O JTyueil.

4. IlonspusauuoHHsle npyusmel. [Ipyusma Hukoss.

5. 3akoH Masmoca. AHanu3 noJisipy¥30BaHHOrO CBeTa.

6. OnTvuecku akTUBHBIE BelljecTBa. BpailjeHue 1yI0CKOCTU 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 hoTosPdexTa. PopMysia DMHILITeNHA.
4. Dpdexkt Komntona. @opmyna Kommnrona.
5. BonHoBele cBoMcTBa vacTtul. /[lnuHa BosiHBI e Bpownda. IlpuHiun HeorpezeneHHOCTH
IeiizeHbepra.

Cemunap Ne 15 "Ctpoenue aroma"
Mopenu atoma. I1naHetapHas mozenb aToma.
IToctynate! bopa.
M3nyueHre aToMa BOZOPO/ja ¥ BOAOPOAONO00HbIX crcTeM. CrieKTpabHbIe CEPUH.
®opwmyina bansmepa.
CriekTpbl MHOI'03/1EKTPOHHBIX aTOMOB. 3aKOH Mo03/11.

ik E

CemuHap Ne 16 "OcHOBHBbIE M0/I0)KeHHUSI KBAHTOBOW MeXaHUKHU "
1. KBaHTOBble cCOCTOsIHMSL. BosHoBass ¢yHKUus U ee (¢u3Mueckud CMbIca. [IpyuHIMN
cynepriosunivy. YpasHeHue IllpesuHrepa, KBaHTOBbIE YpDaBHEHUs [IBVKEHUS.
2. HekoTopble 3alaui KBaHTOBOM MexaHUKU. YacTulla B 6eCKOHeUHO TTy00KOM MOoTeHL[MalbHON
same. KBaHTOBaHUe SHEPIUu.
3. KBaHTOBBIe uunC/Ia, XapakTepusyrolljye II0JIOKeHHWe 3/1eKTpoHa B arome. KsaHTOBaHUe
sHepruy. KBantoBaHue MomeHTa umnyJisca. CIivH 3/1eKTpOHa.
4. CxemMa »>HepreTMueCcKWx YypOBHel aroma Bojopoja. IlpaBusia orbopa TpU aTOMHBIX
repexojax.
5. I'paHuLIbI NPUMEHUMOCTH KBAHTOBOM MeXaHUKH.

Cemusnap Ne 17 "ATomHbIe si/jpa, UX cBoiicTBa. PafinoakTHBHOCTD "
SABneHue pasiMOaKTUBHOCTH.
OCHOBHOM 3aKOH paju0aKTUBHOIO pacraza. PairoakTUBHBIE PSfbL.
CocraB 1 XapakKTepUCTUKU aTOMHOI0 s7ipa. fliepHble CUIIBL.
KarnesibHasi 1 060/10ueuHast MOZIeJTH sijiep.
Macca v 3Heprus CBs3u fjpa. Y enbHas SHeprus cBsasu. Paguyc aapa.

ik E

CemuHap Ne 18 "SgepHble peaknun™
1. fAnepHble peakuu.
2. DHeprus si,epHOM peakLyy.
3. YpaBHeHHe U 5HepreTHyeckoe ycjaoBUe o-pacraza. CBs3b SHEPruM O-4acTULbl C 1IePUOZOM
nosypacrnaza. TyHHenbHbIN 5 deKkT npu a-pacnage. CekTp o-4acTHL.
4. XapakTep criekTpa Yy-u3mnyuyeHus. [Ipoliecchl B3auMOeHCTBUSI Y-KBAaHTOB C BeLECTBOM.
3aBUCMMOCTb MHTEHCHBHOCTH Y-U3/IyuyeHMsl OT TO/IUHBI €10 BeljectBa. (CpaBHeHue
TIPOHMKAIOLL[eH CITOCOOHOCTH Pa3/TMUHBIX BUIOB U3/TyUeHUs.
5. Tpu Buzja P-pacnasa. OHepreTMUeCKWd CrHekTp f-vactvy. ['mmore3a HEUTPUHO. 3aKOHBI
coxpaHeHus1 Tipu (3-pacnage. JlenToHsl. JleNTOHHBIN 3apsif,.

Cemunap Ne 19 "®wusuka TBepjoro reaa"
1. KBauToBrIe cTaTUCTUKU. OT/IMUUe OT KJ1IaCCUUECKOUN CTaTUCTUKHU.
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. OCHOBHBIE MOJIOXKEHUs CTaTUCTUKKU MakcBesia- bonblimaHa.

. ®yHkuysa pacnpepenenusi. [lapameTp BeIpoKeHus. TemrepaTypa BbIPOXKIEHUS.
. YposeHbs Pepmu.

. Pabota Beixoza. IToTeHian BLIX0o/a.

. Onucanue COCTOSIHUSA 371eKTPOHA B YeJUHEHHOM aTOMe.

. DHepreTuyecKue 30Hbl.

. MexaHu3m NpoxoKJeHusi TOKa B MeTasljlaX, MOIyIpOBOJHUKA.

. 3aBUCUMOCTb 3JIeKTPOIPOBOJHOCTH METaJI/I0B (M10/IyIPOBO/IHHMKOB) OT TEMIIEpaTyphl.
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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:

CTpyKTypHBIM
[Inanvpyemsblie pe3y/bTaThbl
3JIeMeHT OreHOuHBIE CpefCTBa
o0yueHus
KOMITeTeHLINU
OK-1 cioco0HOCTHI0 K a0CTPAKTHOMY MBIIIJIEHHK), aHA/IU3Y, CHHTE3y
3HaTb - OCHOBHbIE 3aKOHbI (DU3UKU B ITepeyenb TeopeTHYeCKHX BOIIPOCOB K 3k3aMeHy ( 1 cemectp):

00/1aCTH MeXaHUKH,
CTaTUCTHUYeCKOU (PU3UKU U
TePMOJVUHAMUKH, 3/IEKTPUUECTBA
U MarHeTU3Ma, BOJTHOBOH U
KBAHTOBOU OIITHUKH, aTOMHOU U
simepHol GU3UKU U HU3UKU
TBEP/IOTO TeJia, TPaHULIbI
TPUMEHUMOCTH 3THX 3aKOHOB U
(bU3UUeCKYIO CYII[HOCTD SIBJIEHUM
Y TIPOL|ECCOB, TIPOUCXOASIINX B
TpUpo/ie.

1. KwvHematuKa IIOCTyIIaTe/JbHOrO JBWKeHus. [loHATHe pajuyC-BeKTopa, CKOPOCTU U YCKOPEHHUs.
HauasneHble ycnoBus. [Ipsivast v oOpaTHasi 3a7jaul MeXaHUKH.

2. [IBWKeHHe I10 OKPY>KHOCTH. YTOJI [I0BOPOTA, yIJIOBasi CKOPOCTb U YIJIOBOe yCKopeHHe. CBsi3b
YTJIOBBIX U IMHEWHBIX BEeJIMUHH.

3. KpuBonuHeiiHoe [Br>kKeHHe. TaHreHLManbHOe U HOpPMajbHOe ycKopeHHe. ITosiHOe yckopeHue.
Yron Mexzay CKOPOCTBIO U YCKOPEHHEM.

4. UVHepuuanbHble cucTeMbl oTcyeTa. [loHsATHe cuabl, Macchl U uMIyabca. OCHOBHOM 3aKOH
JIVHAMMKH TIOCTYNaTe/IbHOrO IBHKEHUS.

5. MoMeHT uMITly/IbCa MU MOMEHT CUJ/Ibl OTHOCUTE/IbHO TOYKU. OCHOBHOE ypaBHeHHe [UHAMUKU
BpalllaTe/IbHOrO JBYKEHMUS.

6. DBpaieHue BOKpyT Helo/BWKHOM ocl. MoMeHT vHepLvy. PacueT MOMEHTOB UHEPLIMM MIPOCThIX
Ten. Teopema IllTelinepa.

7. 3aKOHBI COXpaHeHUsi B MexaHWKe. 3aMKHyTas CHUCTeMa. 3aKOHbl COXpaHEHUs MMIIy/bCa U
MOMEeHTa UMILYJIbCa.

8. Pabora u MorHOCTh. KHeTHUecKasi SHeprusi MocTyrnarebHOT0 U BpallaTe/lbHOTO /IBHKEeHHSI.

9. KoHcepBatuBHble cuibl. [loTeHIManpHas SHeprusi. 3aKOH COXpaHEeHWs INOJHOW MeXaHW4eCKOU
JHEepruu.

10. [IBa criocoba ormcaHus B3auMO/|eiCTBHS. [IBIDKeHHe YacTUIbI B OZHOMEDPHOM CTAalMOHAPHOM
riosie. CBsi3b MeXX/ly CUJION Y TIOTeHLMa/IbHOW SHepryei.

11. TapmoHuueckre kKomebaHus. AMIUIMTY/a, 4YacTOTa, HauasbHas (pasa. MaremaTnueckuii u
(bu3nyeckuii MasiTHUK. JHeprusi rapMOHUUeCKHX KoeOaHUH.

12. 3atyxatoimye KonebaHusi. XapakKTepUCTHKH 3aTyXaHusl. JHeprusi 3aTyXaroluX Kojae0aHui.

13. OO0ujee roHsATHE O BOJHAaX. XapaKTepUCTHUKU Oeryiieil BoiHbL. Bo/iHOBOe ypaBHeHUe II0CKOU
BOJIHBI.




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0yueHus

OLleHOuHbIe CpejCTBa

14. Hanoxxenue ynpyrux BojH. Ctosiuasi BosiHa 1 ee ocobeHHOCTH. KosiebaHve HaTSHYTOM CTPYHBI.

15. IloctysnaTel OWHIITeKWHa. 3aMejjieHVMe BpeMeHW. JIOpeHLIeBO  COKpallleHWe  JJIMHBIL.
PensituBrCTCKME nHBapuaHThl. VIHTepBall.

16. PenaruBucTCKAKA UMITYJIbC. CBfA3b MAacChl, SHEPrMM U UMILYJIbCA YaCTHLbl. JHEpPrusi MOKOS.
3aKOHbI COXpaHeHusl [PY PeJIITUBUCTCKUX CKOPOCTSIX.

17. Makpocucrema. MHUKpPOCOCTOSIHUE U MakKpOCOCTOsiHWe CUCTeMbl. CTaTUCTUYECKUM TOAXOZ.
[ToHATHE BepOATHOCTU U CpeJjHEMN BeIUYMHBI.

18. dyHKUMA pacrpefie/leHHdst CIy4alHOM Be/MYMHBL. PacripesiesieHre MOJIEKy/1 1O NPOEKLUSAM
CKOPOCTeH.

19. Pacripegenenve MojeKyl1 10 MoOAymO ckopoctd. Hawbonee BeposiTHasi, cpefHsii W
CpeiHeKBaJpaTU4Hasi CKOPOCTH.

20. Mopens wupeanpHOro rasa. /JlaBjneHue U Temreparypa C TOYKU 3peHUs MOJIEKY/ISIPHO-
KUHETUYeCKOW Teopru. YpaBHeHUe COCTOSHUS W/ealbHOro rasa.

21. PacnipepeneHue MOJIeKYJl WJeaJbHOrO ras3a [0 BbICOTE B II0JIe TSDKECTA  3eMIIM.
bapomerpuueckas popmyia.

22. Tlonsite cremeHeil cBoOoAbpl MomeKynel. TeopemMa O paBHOpAcHpe/ieleHUM SHEPruM 0
CTereHsIM CBOOO/IbI.

23. BHyTpeHHsIs 3Heprus Kak (yHKLMsI COCTOSIHUS cUCTeMbl. [IlepBoe Hayai0 TepMOJUHAMUKU.

24. Pabotra kak ¢yHKUMs Tipolecca. M30XopuyecKudl, u300apUUeCKUi U WU30T€PMUYECKUM
TIPOLIeCCBI.

25. TloHsiThe TeryioeMKOCTU. TernyioeMKOCTb TP HM30XOPHUUeCKOM M M300apryecKoM Tpolieccax.
[MocTosiHHas afabaThl.

26. Apmnabatudeckuii mporjecc. [TepBoe Haua/so TepMOAMHAMUKH il afriabaTUYeCKoro rporiecca.
YpasHenue Ilyaccona.

27. lukmuueckuid npouecc. Kosg¢uimeHT nonesHoro [AeWCTBUSI TeIUVIOBOM MallMHbL. BTopoe
Hauasio TepMmoguHaMUKku. PopMyupoBku Kiaysuyca u KenbBuHa.

28. Tlpobnema HeoOPaTUMOCTH TeIUIOBBIX NPOLIECCOB. DHTPOMHSI CUCTEMBI U ee cBoMcTBa. TeopeMa
HepHcra.

29. OCcHOBHOe ypaBHeHWe TepMOJAUHAMMKW. DHTPONMS HJea/lbHOro rasa. V3MeHeHWe 3HTpONUU
[IpY U30IpoLieccax.
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CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0yueHus

OLleHOuHbIe CpejCTBa

30. Hukn KapHo. Teopema KapHo. TepmoanHamuyeckast 1ikajia Temreparyp. TpoliHasi TOUKa BOAbI
KaK perepHas TOYKa.

31. Craructhuueckui Bec MakpococTtosiHus. CyTb HeobpatumocTh. CTaTUCTUUECKHH CMBICI
sHTponuu. Popmya bonblmana.

32. I'paHuLIbl IPUMEHUMOCTH MOJe/IY U/ealbHOro rasa. YpasHeHue BaH-ziep-Baanbca. M130TepMbl
peasIbHOrO rasa.

ITepeuenn BonpocoB K 3auety (2 ceMecTp):

1. Cwusbl B3aUMO/IeHCTBUS B MPUpPO/ie. DyeKTpocTaThueckoe rose. 3akoH KynoHa. HanpsokeHHOCTh
3JIEKTPOCTAaTU4eCKOro rouist. [IpuHInm cyrnepnosunuu.

2. Cunosble iiHU. [1I0TOK BeKTOpa HaMpsKEHHOCTH 3JIeKTPOCTaTU4YecKoro nosig. Teopema I'aycca.
3. Ilotenuuman. Teopema O LMPKY/ISILMM BEeKTOpa HANPSUKEHHOCTH 3JIEKTPOCTATUYECKOIO I0JIS.

CBs13b MeXX/ly HallpsKeHHOCTBIO U ITOTeHL[a/IoM.

4. DnektpoeMKocTb. KonpeHncaropel. CoefuHeHHWe KOH[EHCATOPOB. OHeprus  KOHJeHcaropa.

OHeprus 3JIeKTpUYeCcKOro IoJis.

5. DsnexkTpuuecknd TOK. IIIOTHOCTH TOKa. YpaBHeHMe HemnpepblBHOCTHM. 3akoH Oma B

IuddepeniuanbHON popme.

6. ComnpoTuB/ieHHe TPOBOJHUKOB. CTOpOHHUe cu/bl. 3aKkoH OMma B MHTerpaibHOU (hopme.

7. TlpaBuna Kwupxroda pasis pacueta pa3BeTB/IeHHBIX Lienied. MoIHOCTb TOKa. 3akoH [Ikoyis-

JleHria.

8. Epunas npupofa 3/1eKTpUYeckoro U MarHutHoro noJist. [lone aswkyierocs 3apsga. [IpuHuun

CyTIepro3ULIMM MarHUTHBIX Iosied. 3akoH bro-Casapa.

9. TloToK M LMpPKy/ALMs BeKTopa WHAYKLUMKA MarHuTHOro rnosns. Teopema ['aycca u Teopema o

LIMPKYJISILIUH.

10.Cwuna Jlopenua. Cuia Amriepa.

11.3akoH sjekTpoMarHUTHOM MHAYKUMKU Papazes. Ilpasuno Jlenna. BuxpeBoe 3ssekTpuueckoe

rosie.

12.fIBnenue caMOUHAYKUUU. VHAYKTUBHOCTb. DHEpPrus KOHTypa C TOKOM. DHeprus MarHUTHOIO

T10J141.

13.0nektpuueckoe T1iosie B Beujectse. [losigpusaiys AusieKTpuka. BekTop 371eKTpryeckoro
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cMmeltleHus1. JInanekTpryeckasi IpOHULI@eMOCTh BelllecTBa.
14.
MarHuTHasi IpOHULIaeMOCTh BelllecTBa. PeppoMarHeTUKH.

15.
16.
17.
18.
19.

20.

21.Criocobsl  mosisipu3alid  ecTecTBeHHOro cBeTa. [Ipu3ma Hukons. BpaijeHue 110CKOCTH

22.

23.

24.

25.

26.

27.
28.

29.

MarsuTtHoe T10jie B BellecTse. HamarHnyeHHOCTb. HaHpH)KEHHOCTI; MdAIrHUTHOI'O I10JI.

Cucrema ypaBHeHMM MakcBesna Kak 0000IeHre pa3pO3HEHHBIX SIBJIEHUM 3/IeKTPHUUeCcTBa U
MarHetvsma. MaTepurasnbHble YpaBHEHUSI.

CoiicTBa ypaBHeHui1 MakcBesa. [Ipeficka3aHue CylleCTBOBaHUS 3/1IEKTPOMarHUTHBIX BOJIH.
OneKTpoOMarHMTHeIe BOMHBI. BosiHOBoe ypaBHeHue. CBOMCTBA 3/1eEKTPOMAarHUTHBIX BOJIH.
[Tnockasi 3/1eKTpOMarHUTHasi BOJIHA U ee OCHOBHbIe XapaKTePUCTHKU. JHEPrus M UMIIYJbC
3/1eKTPOMarHUTHOW BOJIHBI.

EcTecTBeHHBIM M MOJIsIpU30BaHHbIN CBeT. CTemneHb MOJSpU3aliuM JIMHENHO MOJISIPU30BaHHOIO
cBeTa. 3aKoH Maroca.

[MTonsipy3anus npyu OTpakeHWH U MpeJIOMJIeHWH CBeTa Ha rpaHulie paszesa JU3/eKTPUKOB. YTO0I
bprocrepa. JIBoliHOe /1ydenpesioMm/IeHHe.

TI0/IIpU3aLMU CBeTa IPU NPOXO0JKeHUY yepe3 ONTUYeCKU aKTUBHYIO Cpefy.
[Ikana 3/eKTpOMarHUTHBIX BOMH. OcoOeHHOCTHM ONTHUYecKoro /Avaria3oHa. IlokasaTesb
TIpesIOMJIeHUs] Cpe/ibl.

KorepeHTtHble Bo/HBL. VIHTepdepeHLusi cBeTOBbIX BOJIH. CI0)KeHHWe MHTEHCUBHOCTEM B Ciyyae
HEeKOTepeHTHBIX U KOrepeHTHbIX KosieOaHui.

Ontryeckass pa3sHOCTb xoza. CBs3b ONTHMYECKOM pa3sHOCTH XOJa ABYX BOJH C pasHOCTBbIO (a3
MeXXJy HUMU. Y CJIOBUSI MaKCUMyMa U MUHUMYMa.

Cxema Hura pgna HabmogeHuss uHTepdepeHLMM. BpemeHHas ¥ TMPOCTpPaHCTBEeHHas
KOI'epeHTHOCTb.

WnTrepdepeHnisi B TOHKMX IUleHKax. HabmopeHue kosel, HploToHa B OTpaKeHHOM W
TIPOXOZALLeM CBeTe.

SBnenvie pudpakuuu. Judpaxuus Ppenens u @payHrodepa. [Ipunuun I'olirenca-dpenens.
Hudpakuus dpeHens Ha KpyriaoM otBepcTuH. 30HbI PpeHens. ['paduueckuii MeTo[, C/10KeHUs
aMIUIATY .

Mudpakuus dpayHrodepa Ha y3KOW NpPSIMOIMHEWHOM wienu. [IudpakioHHas pelleTKa Kak
COBOKYITHOCTb KOHEYHOI'O YMCJIA 111esIei.
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ITepeueHb TeOpeTHYECKHX BOMPOCOB K K3aMeHy ( 3 cemecTp):

1. TemnnoBoe usnyyeHue Tena. 3akoH Credana-bBosbimaHa. 3akoH cMeleHuss Buna. I'mnoresa
I1naHka.

2. @orosddext. 3akoHbl CrosetoBa. @opMysia DUHIITeMHa.

3. @oroHsl. [laBneHre ceeta. KopnycKy/sspHO-BO/IHOBOU Zlyaln3M CBeTa.

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

5.

BonHoBble cBoiicTBa yacTtull. JlyivHa BoHbI e bpolns. DKcrnepyuMeHTa/lbHble MOATBEepP KAeHUs
rurnoress! fe bpous.

6. Tlpunuun HeornpeseneHHocTU. COOTHOLIIEHHe HeorpedeneHHoCTel ['efizeH6epra. OcobeHHOCTH
rporjecca u3MepeHusi B KBAHTOBOW MeXaHHKe.

7. ®usnueckoe UCTOJKOBaHUWe BOJH fe bpoiing. BomHoBas ¢yHKms u ee cBoiicTBa. [110THOCTD
BEPOSITHOCTH 00HApY KeHUs YaCTHULIbI.

8. OcHoBHasl 3ajjaua KBAaHTOBOM MexaHMKM. HecraupoHapHoe U cCTalMOHapHOe YpaBHeHUe
[Ipépunrepa.

9. Yactuua B 0HOMepHOUW OecKOHeUHOW TMpSMOYTro/bHON MoTeHLManbHOW siMe. KBaHTOBaHWe
sHeprun. CobcTBeHHbIe QYHKLMM COCTOSTHUS YaCTUL[BL.

10. TIpoxoyk#eHue uacTULbl Yepe3 MOTeHLManbHbIN 6aprep. TyHHe bHbIN 3 deKT.

11. KBaHTOBBIM rapMOHUYECKUU OCLIWLISITOP.

12. TlnanerapHas Mmogenb atoma. [loctynarel Bopa. KBaHTOBaHMe 3Hepruu BOZAOPOZOIOJ00HOM
CUCTEMBI.

13. Usnyuenue Bogopononofo6HbIx cucteM. CrieKTpanbHble cepuy aToMa Bogopoga. O6obireHHas
¢opmyna banbmepa.

14. CrieKTpbsl MHOI'03J/IEKTPOHHBIX aTOMOB. 3akKOH Mo3/u.

15. Ypasnenue lllpeaunrepa ajs atoMa Bojopoza. KsaHToBaHue MoMeHTa ummyJ/ibca. [IpaBuna
otbopa.

16. CriuH os;ekTpoHa. KBaHTOBBIE uUMC/a, OINUCHIBAIOLIME COCTOSIHWE 3JIeKTPOHAa B aTroMe.
KpaTHOCTb BBIpOXXJeHUs SHepreTnyeckux ypoBHel. [Ipuniun I[laymm.

17. TIpUHLUAI TOXKAECTBEHHOCTU O/IMHAKOBBbIX uacTull. bo3oHbl u (epmuonbl. KBaHTOBBIE
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pacripezie/ieHusl.
18. CobopHbIe 371eKTPOHBI B MeTaie. JHeprusi @epmu. 30HHasi TEOPUSI TBEP/BIX TeJl.

19. DnexkTpoIpoBOAHOCTb MeTa/UIOB U IOIYIIPOBOAHUKOB. CBepXIIpOBOAUMOCTb.

20. SABnenue paproakTUBHOCTH. OCHOBHOM 3aKOH paZiMOaKTUBHOIO pacraga. IlocrosHHas pacnaga.
[Tepuop nomypacriaga.

21. CocraB U XapakKTepUCTUKU aTOMHOrO szpa. KanenbHas mogesns. Pasmep U crivH ajpa.

22. Macca v 3Heprus CBsI3M aTOMHOTO si/jpa. 3aBUCHMOCTb y/le/IbHOW SHeprusi CBsI3U OT MacCOBOTO
yncna. ObonoueuHast Mozestb sapa.

23. SlpepHble peakuu. DHeprus peakuu. Peakuiyy feneHus U CUHTe3a sifiep.

24. PagmoakTuBHBIe psibl. OCHOBHBIE 3aKOHOMEDHOCTH O-U3/iydeHus sifiep. lnnHa cBoOoAHOTO
npobera o.-4acTuLj.

25. Tpu Buza B-pacnaga. DHepreTUueckuil criekTp f-uactuil. HeliTpuHo.

26. OcobenHoctH y-usnyuenus sigiep. IlpoxoxeHre y-KBaHTOB uepe3 Bell|eCTBO.

27. Knaccudukarus s/1eMeHTapHbIX YyacTyL. JIenToHbI. JIeNTOHHBIN 3apsf.

28. Agponbl. baproHHbIH 3apsii. KBapkoBasi Mo/ie/nlb aJ[pOHOB.

YMmetnb

- TIPUMEHSITh bu3nueckue
3aKOHBI u ¢u3uKo-
MaTeMaTUUeCKuil ammapaTr AJis
pellieHusi He TOJbKO TUTOBBIX, HO
u bosee CJIO>KHBIX
HeCTaH/apTHBIX 3alau B paMKax
(U3UKU U CMeXXHBIX JTUCLIUTUIAH;
- HCIIO/Mb30BaTh  CJIOXKHbBIE
(busmyeckue Mo/len ISt
OTMKCaHUsl pPeasbHbIX MPOLIeCCOB,
BbIOMpATh MEeTO/IbI Hx
HCC/IeIOBaHUS.

IIpumepHbIN NepedyeHb NPAKTUUYECKUX 3a/JaHUM
1 cemecTp

3aganue 1.Touka JBWKeTCS B IUVIOCKOCTH X0V  mo 3akoHy: X=—28;y=4tll-t|  Haiitu
y=f(x)
0 B 3aBUCMMOCTU OT BPEMEHH; MOMEHT BPEMEHH to, B KOTODbIM BEKTOP YCKOPEHHUS

V . OTtBeT:

YpaBHeHHE TPAE€KTOPHUH n I/I306pa3I/ITb ee FPHQ)I/I‘-IECKI/I; BEKTOD CKOPOCTHU V u

YCKOpeHHsl

-

@ cocraBnsieT yron /4 ¢ BEKTOPOM CKOPOCTH
a=-8j | ,=0,75c.
. _ 2 .
3apanme 2. Teso BpalaeTcss BOKPYT HEMOABUKHOM OCHU 10 3aKoHy $=2+4-t=2:t"  Haiitu: 1)

-

y:—x2—2x \7:—27+4(1—2t)]

CpefiHee 3HauyeHUe YIJIOBOW CKOPOCTH 0) 3a MPOMEXYTOK BpeMeHH OT t=0 70 OCTaHOBKHU; 2)
VIJIOBYIO CKOpPOCTb Tefa B MoOMeHT BpemeHu t=0,25 c; 3) HOpMajbHOe YCKOpEHHEe TOUKH,
HaxoZsILelcsl Ha pacCTOSSHUM 1 M OT OCH BpallleHus B TOT )XKe MOMeHT BpeMeHu. OTBeT: 2paz/c; 3
paz/c; 9 m/c?.
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3aganue 3. Illap Maccoit m;=4Kr JABWKETCSI CO CKOPOCTbIO V=5 M/C M CTa/JIKUBaeTCs C I1apoM
Maccod m; =6 KI, KOTOPBbIM [BWXKETCS eMy HaBCTpeuy CO CKOpOCTbr0 V,=2 m/c. Onpepenure
CKOpOCTH 1LIapOB TOC/e yAapa. YJAap CuuTaTh abCOMIOTHO YIPYTHM, TPSIMBIM U 1|eHTPaJbHbIM.
OtBet: 3,4 mM/c, 3,6 mM/c.

3aganue 4. Ban B BU/ie CIUIOLIHOTO LUAIMHAPA Maccoii m;=10 Kr Haca)keH Ha TOPU30HTAJ/IbHYO
ock. Ha 1jymmHAp HamoTaH LIHYP, K CBOOOHOMY KOHIy KOTOPOTO TIO/IBEIlIeHa THPS MacCol my=2
Kr. C KakuM yCKOpeHHeM OyZIeT OnyCKaThCs THUPSI, eC/U ee TIPeA0CTaBUTh camoit cebe? Oteet: 2,8 M/
.

3apanue 5. Onpesie/UTh MEPUOJ, YaCTOTY U Haua/lbHYIO a3y KoseOaHUi TOUKH, ABWKYIIEHCs
10 ypaBHEHUIO: X=A-sinw|t+1] rage o=2,51 ¢, =0,4 ¢,A=0,02 m. KakoBa CKOpPOCTb TOUKH B
momeHT Bpemenu 0,8 c. Oteet: T=0,8c; v=1,25 c*; V=0,157 m/c.

. Haiigute psia ra3oo0pa3HOro as3oTa TemriepaTypy, NpU KOTOPOM CKOpPOCTSM

3aganue 6
Mosiekyn vi = 300 m/c u v, = 600 M/C COOTBETCTBYIOT OJMHAKOBble 3HaueHHUs1 (yHKLUWH
_mlVaVi)
pacripeienenus Makcgesnna f{(V). OTser: 4kIn(V,/V,)

3aganue 7. VeanbHblil IByXaTOMHBINM ra3 oobeMom 5 1 1 gasienrem 10° Ia W30XopruecKu
Harpesy, B pesy/bTaTe yero CpejHss KUHeTU4ecKasl SHeprus ero mMoJiekys ysesnuusiaace ot 0,0796
5B g0 0,0923 »B. Ha CKO/MbKO TpH 3TOM H3MEHUThCS [JlaBjieHWe ras3a? B pganbHeliiiieM ras
M30TePMHUECKH PACIIMPHIIN [I0 Haua/JbHOTO /laBieHus. OmnpeaenuTe 00beM rasa B KOHIlE TpoIjecca.
Otger: yBennuurcs Ha 0,16 MlIla; 5,8 5.

3aganue 8. Oripesienute KO3(PUIMEHT TEIIONPOBOJHOCTA A a30Ta, eciu KOo3(phUiueHT
IUHAMWYeCKON BSI3KOCTU T| ZJI1 Hero mpu Tex e ycioBusx paBeH 10 mklla-c. OtBeT: A=7,42
MBT1/M-K.

3aganue 9. 12 r a30Ta HaxoOZA[TCS B 3aKPBITOM cocye obbemoM 2 1 Tipu Temrieparype 10°C.
[Toc/e HarpeBaHus JaBjieHUe B cocyge crano pasHo 10*mMm.pr.ct. Kakoe KoaMyecTBo Teruia ObLIO
coo0iieHo rasy npu HarpeBanuu? Oteert: 4,1-10° k.

2 cemecTp
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3aganue 10. Cmewanu BoAy maccod m;=5Kr npu Temneparype T:=280 K c Bomol maccoiu
m,=8kr npu Temnepatype T, =350 K. Haiitu: 1) Temneparypy 0 cmecu; 2) usmeHeHue AS
SHTPOIWY, IIpoUucxopdiee rpu cMemmBanud. Otset: 323 K; 0,3 KDx/K.

3aganue 11. Toueunslie 3apsazb! ;=10 HK 1 q,=-20 HKJ1 HaX04ATCA B BO3AyXe Ha PACCTOSHUU
10 c™m gpyr ot Apyra. OnpezenuTs HaNpsHKEHHOCTH T10J151 B TOUKe A, y/ja/leHHOM Ha pacCTosiHue 6 cM
OT IepBoro M Ha 8 cMm oT BTOpOro. Kak WM3MeHWTCS IOTeHLMalbHas 3Heprusl B3avMOZJeEWCTBUS
3apsifioB, ec/id MepeMecTUTb BTOPOM 3apsi[ B 3Ty TouKy? Kakyro [/ 3TOr0 HY>XHO COBEpLUUThb
paboty? OtBet: 37,6 kB/M; 12 MK/DX.

3apanue 12. Tpu MI0CKUX BO3AYIIHBIX KOHZeHcaTtopa ¢ eMKOCTIMU Ci=1,5MK®D, C,=7 MKD,
Cs;=2 MK® coefuHeHBI I10C/Ie40BaTe/IbHO U NPUCOeAUHEHBbI K UCTOYHUKY ToKa. IIpu 3TOM 3apsj
BTOPOro KoHfeHcaTopa paBeH 14-10* K. a) Haiitu sHepruro stoii 6Garapen. 6) He orkirouas
WCTOUHMKA TOKa OT 0Oaraper KOHJEHCAaTOpPOB, Pa3fBUTalOT IJIACTHHBI TPETbero KOH/eHCaTopa,
yBe/IMUMBasi pacCTOsiHAe MeXJy HUMM B 2 pa3a. HaliTu v3MeHeHMe eMKOCTU U 3apsiia OaTapeu.
Otset: 490 Mk, 0,21 Mk®, 0,4 MKnn.

3aganue 13. [Iga snementa (€, = 1,2 B, r; = 0,1 Om, &€ = 0,9 B, r, = 0,3 OM) coeauHeHbI
OfHOMMeHHbIMU mnojrocamMu. ComporusiieHde R coeguHuTesbHBIX MPOBOAOB paBHO 0,2 Owm.
OnpefennTs CUMy TOKa B Ljemd | M pasHOCTb MOTEHLMAIOB Ha 3aKMMaX KaK[Oro WCTOUHHMKA.
Ortsert: 0,5 A; 1,15 B; 1,05 B.

3aganue 14. Kpyrosoii BUTOK paguycoM R=15,0 cM pacriosio)keH OTHOCUTE/TLHO OeCKOHeUHO
JUVIMHHOTO TIpOBOZla TaK, UTO €ro IUIOCKOCTb IapajjenbHa IniposoAy. Ilepnenaukyssp,
BOCCTAHOBJ/IEHHBIM Ha TIPOBOJ, U3 LIeHTpa BUTKA, SIB/SIETCS HOPMaJIbIO K TUVIOCKOCTU BUTKA. Cuiia ToKa
B nipoBoZie [;=5A, cuna Toka B BUTKe ToKM [,=1A. PaccTosiHve OT 1jeHTpa BUTKa [0 rposoga d=20
cM. OrnpeziesiuTe MarHUTHYO UHAYKLMIO B LieHTpe BUTKa. OTBeT: Bo=6,5MKT .

3apanue 15. [TpoBojAIIMi TVIOCKUI KOHTYP, UMeOIIUK (opMy OKPY>KHOCTH pajuyca r = 0,05
M TIOMelleH B OJHOPOJHOe MarHUTHOEe T[oJjie TaK, YTO JMHUM MarHUTHOM WHAYKLUU T10JIs
HarpasJ/ieHbl IeprneHAUKY/IApHO IUIOCKOCTU KOoHTypa. CompotusieHne kKoHtypa R = 5 Owm.
MaruuTHasi MHAYKLUSI MeHsieTcs 1o 3akoHy B = kt, rge k = 0,2 Ta/c. Onpegenure: a) 3.4.C.
VH/YKLWY, BO3HUKAIOL[YI0 B 3TOM KOHType; 0) CH/Iy WHAYKIMOHHOTO TOKA; B) 3apsifi, KOTOPBIA
TIpoTeueT I10 KOHTYPY 3a IepBble 5 ceKyH/, u3MeHeHus nosist. Oteet: 1,6 MB; 0,3 MA; 1,6 MKit.

3aganue 16. Kartyinka HamMoTaHa MeHBIM TIPOBOJioM AramerpoM d=0,2 MM c o61iel yIMHOM

31



CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0yueHus

OLleHOuHbIe CpejCTBa

[=314 m u umeetr uHAgyKTUBHOCTHL L=0,5 I'H. Onpegenuth COMpPOTHB/IeHWE KaTylIKW: 1) B Lenu
TOCTOSIHHOTO TOKa; 2) B Liely MepeMeHHOro Toka ¢ yactotoi v=50 I'y. OtBeT: R=160 Om; R=224
Om.

3aganue 17. B onbiTe FOHra cTek/isiHHas MylaCTUHKA TOJILLMHOM B 2 CM MOMeLaeTcsl Ha MyTH
OJIHOTO M3 MHTep(epUpYIOLUX JIyuel NeprneHuKy/IspHoO Jydy. Ha CKo/bKO MOTYT OT/IMYaThCs ApYyT
OT /Ipyra 3HaueHUsi IoKa3aTesisi TPeIOMJIeHHs] B PA3/IMUHBIX MeCTaX TUIACTUHKH, YTOObI M3MeHeHHe
PasHOCTH X0/ia OT 3TON HEOJHOPOAHOCTH He mpeBkiimano 1 MkM? OTBeT: A<n=5-10".

3apanne 18. [Tyuok Gesoro cBeta rajiaeT HOpMaJbHO K MMOBEPXHOCTH CTEK/ITHHOM MJIACTHHKU
tomuuHor d=0,5 MKM, Haxogsijelicsi B Bo3ayxe. [lokasaTenb mnpesnomsieHuss ctekna n=1,5. B
pe3y/bTaTe MHTep(epeHLMM UHTeHCUBHOCTb HEKOTOPBIX BOJIH, AJIMHBI KOTOPBIX JIeXKaT B Mpejenax
BuguMoro criektpa (ot 400 go 700 HM), ycunvBaeTcsl pu oTpakeHUH. Ompefienure AJUHBI 3TUX
BoJiH. OTBeT: 0,6 MKkM4 0,43 MKM.

3apanue 19. ITnockas BonHa (A=0,5MKM) majjaeT HOpMalbHO Ha JuadparMy C KpyTr/bIM
orBepcteM JuamerpoM 1,0 cm. Ha KakoM pacCcTosiHUM OT OTBEPCTHUs Ha ero OCH [OJDKHA
HaXOJUTHCS TOUKa HaOJroZieHusi, yToObl OTBEPCTHE OTKphIBaio: 1) omHy 30HY PpeHesnto; 2) nBe
30HbI @penesna? Otset: 50; 25 M.

3 cemecTp

3apanue 20. Halitu HauOoMbIIMK TIOPAZOK CIEKTpa /s YKEeJTOW JMHUM HATpUs C JJTMHOW
BOJIHBI A=589 HM, ewIM INOCTOsHHas JAu(dpakiMoHHON pemnleTkd d=2MKM. CKOJBKO BCero
MaKCUMYMOB /laeT 3Ta peretka? [ToJ Kakum yryioM ¢ HabsroiaeTcst nociaeqHuii Makcumym? OTBeT:
3; 7; 62°

3apganue 21. /IBa moJsisipy3aTopa pacroJIOXKeHbl TaK, UTO Yroj MeXAy HX TJIOCKOCTSIMU
niportyckanus paseH 25°. Onpeie/inTh, BO CKOJILKO Pa3 YMEHbIIUTCS MHTeHCUBHOCTL €CTECTBEHHOTO
CBeTa MpHU MPOXOXKIeHuH: 1) uepe3 oAuH (TepBbIii) MossipyU3aTop, 2) uepe3 oba Iossipy3aTopa.
Kos¢ddurment nornouienus csera B nossipusarope paset 0,08. Otset: 2,17; 2,88.

3apanue 22. YepHoe Tesio uMmeeT Temnepatypy 3 KK. IIpu oxnaxzaeHuu Tesa [JJiMHA BOJIHBI,
MPUXO/AIIAsACS HAa MaKCMMyM H3/IydaTeslbHOM CIOCOOHOCTH, M3MeHmiach Ha 8 MKM. [lo Kakoi
TeMIlepaTypsbl ox/1aaunock Teno? Oteet: 323K.

3aganue 23. Y3KWK NYYOK MOHOXPOMAaTHYECKOTO PEHTIeHOBCKOTO W3/y4YeHMsl MajlaeT Ha
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paccerBaroiriee BelecTBO. IIpy 3TOM /i/IMHA BOJIHBI W3/yueHMs, PAaCCeTHHOro moj yriaamu 60° u
120° omnmuarotcst Apyr ot Apyra B 2 pasa. Cuuras, UTO paccesiHue MPOMCXOJUT Ha CBOOOHBIX
3/IeKTPOHAX, HAWTH JJIMHY BOJIHBI Najarolero usnyuenus. Oteet: 1,2 nim.

3apanue 24. KpacHas rpanvia ¢(otosddekra [y HEKOTOPOro mertassia paBHa 275 HM.
Haiitu: 1) paboTy BbIX0/ja 371eKTPOHA M3 3TOTO0 MeTaslla, 2) MaKCUMabHYH CKOPOCTh 37IeKTPOHOB,
BbIPbIBa€MbIX U3 3TOT0 MeTasula CBeTOM C AJuMHON BoH 180 HM, 3) MakCUMa/bHYI0 KUHETUUECKYIO
SHEPIHUI0 9THUX 3/1eKTPoHOB. OTBeT: 4,525B; 9,1-10° M/c; 2,383B.

3ajanme 25. DOsnekTpoH oOmazaer KuHetHueckod sHepruedd 30 3B. Omnpegenutsb
J1eOpoiNeBCKyI0 AJIMHY BOJIHBI 3/IeKTPOHA. BO CKOMBKO pa3 M3MeHWTCSl 3Ta JJIMHA BOJIHBI, eC/ii
KUHETHUYeCKas SHeprust ymeHbiuTcs Ha 20%? Otset: 2,2:10"m; 1,12.

3ajanue 26. [Ipy JBWKEHUM YaCTULBI BAOJIb OCH X CKOPOCTh ee MOXKeT OBbITh OrpeziesieHa C
TOUHOCTBIO (ommOKoi) g0 1 cm/c. HaliTu Heorpe[e/sieHHOCTh KOODZAWHATHI, €C/M YaCTHULeH
spisieTcs: 1) 31eKTpoH, 2) apobunka maccoii 0,1r. Otset: 0,01m; 1078Mm.

3apanue 27. Yactuija HaxXoquTCs B 0@CKOHEUHO T/TyOOKOM 0JJHOMEPHOU MOTeHIMaTbHON UMest
MHUHUMAaJIbHYIO dHepruto. KakoBa BepOSTHOCTb OOHapy>KeHWs YAaCTHLILI B CPeJHEH TPeTH SIMbI?
OTBeT: 0,609.

3aganue 28. OnpefennTh AJIMHY BOJHBI, COOTBETCTBYIOLLYIO TPeThel JIMHMYU cepyur banbmepa:
1) B cniekTpe u3nyueHuH BOAOpPoAa, 2) B criekTpe usnyuenus voHa renusi. OteeT: 434HM, 109HM.

210 p.

3apanue 29. Onpenenute repyoj, Moaypaciaza ¥ HauaJbHYI0 akKTMBHOCTb BUCMyTa 8 Bi ,
eCJIM M3BeCTHO, YTO BUCMYT Maccoi m = 1 r, BeiOpackiBaeT 4,58:10"° B — wactuiy 3a 1 cekyHay. Bo
CKOJIBKO pa3 U3MEHUTCS1 aKTUBHOCTD 3a Mecsil|? OTBeT: 5 CyTOK; 64 pasa.

3apanue 30. Aapo Gepunus-7 B-paguoakTHBHO 10 cxeMe K-3axBara. 3amucaTth peakIlvio.
Kakue yacTHLIbI TIpU 3TOM 00pa30BaiCh?

3apganue 31. BpluMcidthk B a.e.M. Maccy sjpa e , ¥ KOTOPOIro 3Heprusl CBs3M Ha OJUH
HYKJIOH paBHO 6,04 M5B. Otset: 10,0135 a.e.m.

3aganue 32. ConHeuHasi TOCTOsIHHasi [as1 3eM/d (SHEprusi COJHEeUHOro U3/TyueHwus,
raZiatoIiero B eJUHULYY BpeMeHY Ha eJMHULy TUIOIIaJu B MepreHAUKY/IIPHOM HallpaB/JeHUH) paBHa
1370 [Dx/c-m®. Onvpasicb Ha 9Ty BeJMUMHY, HaljuTe, CKOJBKO 10 MAacce BOJOPOJA BBITOPAeT
eXKeCeKyH/JHO BHYTPU COJIHLIA, €C/IM U3BeCTHO, YTO UCTOYHUKOM 3HEPrUU COJIHLA SIBJIIeTCs CUHTe3
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yeThIpex sifiep BoJopojia ¢ obpa3oBaHueM sifipa resvsi-4. Otet: 630 MJIH.T/C.

Bnagetsb

- TIPaKTUYeCKMMH HaBBIKaMH
WCTIOTb30BaHUS 3/IEMEHTOB
(hr3ruecKoro sKcriepuMeHTa u
peliieHust pHU3MYECKUX 3a/la4 Ha
JOPYTHX JUCLIMTUTIHAX;

- HaBbIKAMHU ¥ METO/JUKaMU
000011IeHUsST pe3y/TbTaTOB
pelLilieHUs 3a/ay,
5KCIIepUMEeHTaTbHOU
JesITeNTbHOCTH;

- MeToJaMu
9KCTIepUMEeHTa/IbHOT'0
WccieJoBaHus B pU3nKe
(ny1aHMpOBaHKe, MOCTaHOBKA U
006paboTKa 3KCTIiepuMeHTa);

- BO3MO>KHOCTbIO
MEXKIUCLTITMHAPHOT O
NpYMeHeHHs1 3aKOHOB (DH3HKU.

IIpuMepHBIH IepeyeHb BONPOCOB U 33/|aHMII 110 J1a00paTopHbIM paboTam
1 cemectp

Ne 1 «IIpumeHeHue 3aKOHOB COXpaHeHUs! /i/1s1 onpeie/ieHrs CKOPOCTH T0s1eTa IyJIn»

1.

Ne 4 «MccnefoBanme BpaljaTe/bHOTO IBUKEHUS TBEPJOTO Tela BOKPYT HEMOBH)KHOW OCU»

1.

[TpuBesvTe mprMepbl CWI, AAIOIIMX pa3Hble BUZbI MOTeHLMalbHOM SHepruu. Kakue 3 HUX
MIPUCYTCTBYIOT B IaHHOM paboTe? M306pasute cxemy SKCIiepUMEHTAIbHOM yCTAaHOBKHU U YKaXKUTE
Ha Hell CUJIbl, JeCTBYIOLIME Ha BCe TeJla, BXOZSIIYe B CUCTEMY, B KaXK/IbIii MOMEHT BPEMEHH.
Kakue BemMuvHbBI MMeNIM KUHETUYeCKast M NOTeHLMabHas SHePrusi CUCTeMBI «ITyJisi+MasTHUK» B
pa3nuuHble MOMeHTHI onbiTa? IlpefcTaBbTe CxeMy U3MeHEHUs] KWHEeTUUeCKOW U MOTeHL[MalbHON
SHEepruy CUCTEMBI.

st KaKUX MOMEHTOB BpeMeHH B [JaHHOM SKCIIePUMEHTE MOKHO NPUMEHSTh 3aKOH COXPaHeHUs
MeXaHWUYeCKOU SHepruy, a JjIsl KaKUX HeJlb3d U roueMy? CxeMma.

st KaKMX MOMEHTOB BpeMeHH B [JaHHOM SKCIIePUMEHTE MOKHO NPUMEHSTh 3aKOH COXPaHeHUs
VMITYJ/IbCa, a [/11 KAKUX HeJlb3s U roueMy? CxeMa

Vcnonb3ysl 3aKOHBI COXpaHeHus IojyuuTe (POpMyJy AJIl pacueTa CKOPOCTU TojieTa Iy/ad B
JaHHOM pabore.

Kak mnpousBogutcsi o00paboTKa 3KCMepuMeHTalbHBIX [JaHHbIX B JaHHOM paborte. Kak
OIpefiesiieTCsl JOBepUTe/IbHBIM MHTepBajl CKOPOCTH W CpefiHsAs KBaJpaThyeckas MOIpPelIHOCTb
OTKJ/IOHEHHUS MasiTHUKa?

KakoB xapakTep 3aBUCMMOCTH MOMEHTAa MHEPLIUM OT PAacCTOSIHUS, HA KOTOPOM HaXOJWTCS Teso
oT ocu BpaieHusi? B nanHoi pabote. [TocTpoiite rpaduk 3TOM 3aBUCUMOCTH.

Kak sKcriepuMeHTaIbHO OTIpe/ieisieTCsi MOMEeHT MHEePLIH TeJla B ZIJAHHOM ylabopaTopHoii pabore?
Kakue 3aK0HbI COXpaHeHHsI IPUMEHSIFOTCS /1J1s1 BbIBOZ|a pacueTHbIX opmyJi? IlomyuuTe dpopmyny
JJ1s1 pacyeTa MOMeHTa MHepLY MasiTHUKA.

KakoBa 3aBMCUMOCTb YIJIOBOTO YCKODEHMsI Teja OT MOMEHTa IPW/IOKEHHBIX K HeMy CUJI U
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MOMeHTa uHepLyu Tesa? [TocTpoiiTe rpaduK AaHHOMN 3aBUCUMOCTH

Kak Ha MasitHuke OOepbeka MoryT ObITb OIpeJe/ieHbl YIJIOBOE YCKOpeHHWe, MOMEHT
JEeUCTBYIOIIMX CHJI 1 MOMEHT UHEPLIUU?
Kak B gaHHOI paboTe pacCUMTHIBAETCS TMOTPEIIHOCTb OIpeZesieHHs MOMEeHTa WHEepLH Tesa
OTHOCHTEJIbHO TIPOM3BOJIHOM OCU BpAILleHUsT?
[TpogemMoHCTpUpYiTe BO3MOXKHOCTh TNpuMeHeHust cpefibl Microsoft Excel (unu apyroit cpepbr)
[J1s 00pabOTKHM 3KCIIePUMEHTA/TbHBIX JaHHBIX.

Ne 5 «OrmipefiesieHre XapaKTePUCTHK 3aTYXalOL[UX KoyiebaHu pU3NUecKoro MasiTHUKa»

1.

W

N D

[Touemy KosiebaHMsI MasiTHUKA B JAHHOW paboTe OyAyT 3aTyXaroMH, Ja)Ke TIPY BLIKITFOUEHHOM
3J1eKTpOMarHure?

3anuIIuTe ypaBHEHUs 3aTyXaroIIUX U He3aTyXarolux KoyiebaHuH, CpaBHUTE HX.

Kak aMrMTyzia 3aTyXaromuyx KoyiebaHuii 3aBUCUT OT BPEMeHU U OT YMC/ia KojieOaHui?

KakoB ¢hu3nyeckuii CMBICTT BeJIMUMH TIPUMEHHUTEIbHO K JAHHOW paboTe: Haua/lbHasi aMIUTUTYZA
KosiebaHul, Hava/bHast (aza KojiebaHW, KpPyroBasi yacTOTa KoJyieOaHUH, Mepuoj KoJieOaHWH,
K03 duLMeHT 3aTyXaHusi, BpeMs pejakcaluu, JjorapuMuueckdii [eKpeMeHT 3aTyXaHWs,
n06poTHOCTL. Kak oHM MeHsIIoTCst ¢ poctoM U?

Kak MeHsIOTCSI XapaKTepUCTHKH 3aTyXarolluX KoyiebaHW HayajibHas aMIUTUTyZAa KoJiebaHuM,
HauasbHas (asza KosebaHW, KpyroBasl 4acToTa KoyiebaHUH, mepuoy, KoiebaHui, Ko3hdUIueHT
3aTyXaHUsl, BpeMsl pejlakcalliH, JiorapuMUUeCcKuid JeKpeMeHT 3aTyXaHHsi, ZOOPOTHOCTh eC/H
OJJUH M3 TapaMeTpOB JaHHOro ¢usnyeckoro MasitHuka: I , m , L , k yBemuuurcsa (;mbo
YMEHBILUTCS) NMpY GUKCHPOBAHHBIX 3HAUEHUSIX OCTABILIUXCS?

[nist uero, B JTaHHOM paboTe, rpadMKu CTPOSIT B JiorapuMUUyecKoMMaciiTadbe?
[TpogemMoHCTpUpYiiTe BO3MOXKHOCTh TNpuMeHeHuUs cpefibl Microsoft Excel (unu apyroit cpepbr)
[J1s 00pabOTKHM 3KCIIePUMEHTA/TbHBIX JaHHBIX.

Ne 11 «/3yueHure cTaTUCTUYECKMX 3aKOHOMEPHOCTEN»

1.

2.

KakoBo pacripesenenre npobu mo siyedikam Ha fgocke ['anproHa? Kakoe pacripezieneHue
aHa/I0OrM4YHo JaHHOMYy B MKT?
KakoBO pacmipeziesieHue 3/IeKTPOHOB 110 MOJIYJIF0 CKOPOCTH B IaHHOW paboTe? UTo MpouCXoauT
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TIPY U3MEHEeHUH HaTIpsDKeHUsT Hakasia?

Kakue cTaTucTHUecKre MeTO/bl IPUMEHSIFOTCS B IaHHOM paboTe?

[TpogeMOHCTpUpY#HTe BO3MOXKHOCTh TIpUMeHeHus1 cpeibl Microsoft Excel (vumu apyrovi cpesibr)
[71s1 00pabOTKH SKCIIepUMEHTA/TbHBIX JaHHBIX.

AW

Ne 14 «Ornipenenienrie roka3arens aguabatel MmetosoM Kiiemana u [le3opma»

1. OObBsACHUTE X0 SKCIIEPUMEHTA U pe3y/IbTaThl pacueTa.

2. HasoBuTe mporecchl, MPOUCXOAAIIME C Ta3oM, B XOoJe JKCIepuMeHTa U Hu300pasure HX

rpauyecku.

3anuiuTe ypaBHeHus [1s BbIBOJa GOpMyJIbI IToKa3aresis afuabarsl.

4. TIpoJeMOHCTpUpYyWTe BO3MOKHOCTh TipuMeHeHust cpefibl Microsoft Excel (wiu apyroit cpefibl)
[71s1 00pabOTKH SKCIIepUMEHTA/bHBIX /JaHHBIX.

5. Kak B aHHO# paboTe MUHUMU3UPYETCS MOTPEeIIHOCTh SKCIIePUMEeHTa/IbHBIX JaHHbIX ?

w

2 cemecTp

Ne 21 «MccnegoBanue 371eKTPOCTaTUYECKOTO 1011 C ITIOMOLLBbIO 30HAa»

1. UYro Takoe HalpsDKeHHOCTb 37ekTpuueckoro rmons? Kak rpaduueckyd mpejicTaBUTh
pacrpe/iesieHre HaMpPsPKeHHOCTH B Pa3HBIX TOUKAX 3/IeKTPUUECKOTO T10J1s1 B IAHHOM pabore?

2. Uto Takoe mMOTeHLMan 3jeKTpocTaThueckoro mnoss? Kak rpaduuecku mpejcTaBUTh
pacripefiesieHHe TIOTeHLIMa/Ia B pa3HbIX TOUYKAX 3/IEKTPUUeCKOro MoJs B JaHHOM paboTe?

3. Uemy paBHa paboTta 1o mepeMelleHHI0 3apsifia BAOJb SKBUIOTEHI[MATBHON MOBEPXHOCTH U TI0
3aMKHYTOMY KOHTYPY, OTPaHUUE€HHOMY yuyaCTKaM{ CW/IOBbIX M 3KBUIIOTEHLIUAIbHBIX JIMHUMN?
Brruncnvre paboTy 10 mepeMelLeHHIO0 3apsifia Mo 3a/laHHOM TPaeKTOPHH.

4. Kak W3MEHUTCS KapThHa CWIOBBIX M SKBUIOTEHLUAJbHBIX JIMHUM TIpU  yBeIUUYeHUU
(YMeHblLIeHUH) HaIPSUPKeHHOCTU MeX/y 3/1eKTPoAaMu’?

Ne 24 «Pacimmpenue 1nipejena u3mepeHus amrepMmeTpa IOCTOSHHOI'O TOKa»
1. KakoB MpUHLMIT [IeHCTBUSI 3/1€KTPOU3MEPUTEbHBIX TMPUOOPOB MarHUTO3/IEKTPUUECKOTO U

3JIEKTPOMArHUTHOTO THUTIA, TPUMEHsIEMbI B TAHHOM paboTte?
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7.

Ne 28 «OrmipesienieHrie MHAYKTHBHOCTU KATYIIKWM WU MarHUTHOW TMPOHULIAeMOCTH (PeppOMarHUTHOTO
Tesa»

1.

2.

Ne 32 «OmnipesiesieHre painyca KpUBU3HBI JIMH3bI U T0/I0CHI TIPOMYCKaHUsI CBeTO(UIbTPA C TIOMOL[bIO
konel HeroToHa»

1

2.
3.
4.

UTro Ha3bIBalOT TOKOM II0O/IHOTO OTK/JIOHEHWs MW HalpsbKeHUWeM II0JIHOIO  OTKJ/IOHeHUs
3/IeKTPOM3MepHUTeTbHOr0 Tipubopa?

Kakum 00pa3oM BKJIFOUAOT aMIiepMeTP W BOJIBTMETDP B 3/7IeKTPUYECKYHO LieTlb /il W3MepeHHUs
TOKa W HanpsbkeHus? [IposeMOHCTpUpyiTe HaBBbIKM BK/IIOUEHHWsS STHX TIpubOpPOB B
3JIEKTPUYECKYIO Liellb.

Uro Takoe myHT? [l yero v Kak OH ucnosb3yercs? [IpofgeMOHCTpUpyUTe HCIIO/Ib30BaHUe
LIYHTA.

Yro Takoe pJobGaBouHOe compoTHBiAeHHe? [IAs Yero M KakK OHO  HCIOb3yeTcsi?
[TpoieMOHCTPUPY#iTe UCTIOIb30BaHKe 100aBOUHOTO COTIPOTUBIIEHUS.

[TpogemMoHCTpUpYiTe BO3MOXKHOCTh TNpuMeHeHust cpefibl Microsoft Excel (unu apyroit cpepbr)
JJ1s 00pabOTKHY 3KCIIePUMEHTA/TbHBIX JaHHBIX.

Kak B jaHHOY paboTe MUHUMU3UPYETCS TIOTPEIIHOCTh SKCIIePUMeHTaIbHBIX JaHHBIX ?

Kakve mpubopbl NMPUMEHSUTMCh B JaHHOW paboTe Ayisi Orpejesiusi rapaMeTpOB TOCTOSHHOTO U
[IepeMeHHOro Toka?

[Monyuute dopMyny AAs pacuyeTa T[IOJHOTO COTPOTHBJIEHUS] 1elM [epeMeHHOro TOKa,
HCII0/Ib3yeMOM B JlaHHOM paboTe (WM rpe/icTaB/IeHHOM TIpero/iaBaTesiem).

Kak oripefiensiiack MHAYKTUBHOCTh KaTYILKK B JaHHON paboTe? Kakum errje crioco6oM MOXXHO
oripe/ie/IuTh UHAYKTUBHOCTD?

[TpogemMoHCTpUpYiTe BO3MOXKHOCTh TNpuMeHeHus cpefibl Microsoft Excel (unu apyroit cpepbr)
[J1s 00pabOTKHU 3KCIIePUMEHTA/TbHBIX JaHHBIX.

Kak o0bsicHsieTcs TosiBjieHre Kostel] HproToHa?

[Tonyuute dopmysbl /15 pacueTa pajuyCcoB TeMHbIX U CBeT/IbIX Kosel| HbroToHa.
[TonyuwrTe opMyny A5 oripefiesieHNst paZuyca KpUBU3HBI JIMH3BI.

Kak B /JaHHOY paboTe MUHUMM3UPYETCs TIOTPETHOCTh SKCIIePUMeHTa/IbHBIX IaHHbIX ?
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Ne 34 «OrnipefiesieHye [/1MHbI CBETOBOW BOJIHBI M XapaKTePUCTUK AW(PAKLIMOHHOM pelleTKH»

1. KakoBbl TlapamMeTpbl U XapaKTePUCTUKW [JUPPAKLMOHHOW pelleTKd, T[pUMeHsieMOd B
9KCIIepuMeHTe?

2. Tlonyuure dQopmyny s oripejesieHust [JMHbI CBETOBOM BOJIHBI TIpU JAWdpakivd Ha

IU(pPaKLMOHHOM pelleTKe.

3. KakoBo mpakTuueckoe rpruMeHeHHe JUPPaKLMOHHBIX PellIeToK?

4. Kak B aHHO# paboTe MUHUMH3UPYETCS MOrPeIIHOCTh IKCTIePUMeHTaNbHBIX JAaHHBIX?

Ne 35 «OmnpefenieHre KOHL|EHTpaLjMM paCTBOPOB caxapa U NOCTOSIHHOW BpallleHs»

1. Ha ocHOBe Kakoro sBjIeHWs OIIpeJe/isseTCs KOHLeHTpalys pacTBopa caxapa B [aHHOM
9KCIIepuMeHTe?

2. TlosicHUTe yCTPOMCTBO M MPUHLMI JelCTBUS NIpu3Mbl Hukons

3. IlosicHUTe yCTPOMCTBO M MPUHLMI €HCTBUS NI0JIyTEHeBOIO caxapumeTpa

4. Kak B JaHHOM paboTe MUHUMHU3UPYETCS TIOrPELIHOCTb IKCIIePUMEHTa/TbHBIX JaHHbBIX ?

3 cemecTp

Ne 36 «CuHaThe Bo/JbTaMIIEDHBIX XapakTePUCTUK (OTO3/eMeHTa U  OIpeJesieHde  ero

YYBCTBUTE/IbHOCTU»

1. TIpoaHanmu3upy¥Te Mojy4eHHbIe B JabopaTopHOi pabote BAX

2. Kak omnpegesnsercs nocrosHHas [11aHka B JaHHOM 3KCIlepUMeHTe?

3. Kak B aHHO# paboTe MUHUMHU3UPYETCS MOTPeIIHOCTh IKCIIePUMEHTATbHBIX JAaHHBIX?

4. Kak B aHHO#1 paboTe pacCUMTHIBAETCS MTOTPEIIHOCTh OTpe/iesieHHst OCTOsTHHOM [1naHKa?

5. TlpojemoHCTpUpyTe BO3MOXKHOCTb TpuMeHeHusi cpefibl Microsoft Excel (wnu gpyroit cpepbi)
[J1s1 00pabOTKH 3KCIIepUMeHTa/TbHBIX JaHHBIX.

Ne 41 «VccemoBanue Bo30yX/1eHUS] aTOMOB Ta3a»
1. OOBsCHUTE TIPUHLUI OMpeie/ieHHsT BO30Y>KI€HHbIX COCTOSIHUIN aTOMOB Ta3a B 9KCIIEPUMEHTE?
2. TlosicHWTe IPUHLIAIT PAOOTHI /IEKTPOHHOM JIAMITEI
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3. B KakoM JMaria3oHe 3/1eKTPOMAarHUTHBIX BOJH JIEKUT M3/ydeHHe BO30y>K[eHHbIX aTOMOB TapoB
PTyTH U royemy?

4. Kak B [aHHOM 53KCIlepUMeHTe orpefiensieTcss 00/1aCTh JIOKanu3alldy 37eKTpoHa M Kak
TOJIyYeHHbIe JaHHbIe COIJIACYHTCA C TeOPeTUYeCKUMHU MPeIIOChlIKAMU?

Ne 42 «OrnipefiesieHre T/IaBHBIX KBAHTOBBIX UMCE/T BO30Y)KAEHHBIX COCTOSTHUMA aTOMa BOZOPOZa»
1. TlosicHATe yCTPOMCTBO W MPUHLMIT PabOTHI CIIEKTPOCKOTIA, UCTI0/Ib3YEeMOT0 B IaHHOM paboTe

2. Tlomyuute ¢dopmyny Assi ONpeAevHuUs TJIaBHbIX KBAHTOBBIX UMCeN BO30Y>KIEHHBIX COCTOSIHUMN
aToMa BOZ[0pO/ia U IPYTHX BOZOPOZONIO00HBIX aTOMOB

3. UYTo Ha3bIBaeTCs rpaZlyupoOBOYHBIM rpa(ukom?

4. TlpojeMOHCTpUpYyWTe BO3MOXKHOCTb TpuMeHeHusi cpefibl Microsoft Excel (wnu gpyroit cpepbi)

Juist 00pabOTKM KCTIepUMEHTA/IbHBIX JaHHBIX

Ne 51 «M3yueHure 3aKOHOMEPHOCTEHN O-pacraza»

1. UYTto Takoe akKTUBHOCTb PaJJMOAKTUBHOIO 3/IeMEHTa, ee BbIYUC/IeHNE U eJUHULIbI U3MepeHMUs.

2. B uem cocrour 3akoH ['elirepa - Hetrosna?

3. Kax OLeHUTb SHepruro o - YaCTUL|bI?

4. YctpoiicTBo 1 IpUHLMI paboThl cueTunka [eiirepa-Mromepa.

5. TlpojemoHCTpUpyTe BO3MOXKHOCTb TpuMeHeHusi cpefibl Microsoft Excel (wnu gpyroit cpepbi)
Juist 00pabOTKM KCTIepUMEHTA/IbHBIX JaHHBIX

Ne 53 «OmpezeneHue MaKCUMa/lbHOM SHepPruv [-uactull U UAeHTUdUKALWs pPafl0aKTUBHBIX

TriperiapaToB»

1. Kakwuie u3BecTHBI pa3HOBUIHOCTH OeTa-pacriaza? Kakast U3 HUX HCCIeyeTcs B JaHHOM
JKCIlepyMeHTe?

2. B Kakux Auaria3oHax HaxOJSTCs TIepPUO/IbI TTo/Typacaja v YHepruu 6eTa- pacrazia mpUpOAHBIX
PaZiMOHYKJINJ0B?

3. KakoBbl OCHOBHbIe 0COOEHHOCTH B3aUMO/IeMCTBUS OeTa-uacTHI] C BEI|eCTBOM?

4. TIpoJeMOHCTPUpYHTe BO3MOXXHOCTb IpuMeHeHust cpeabl Microsoft Excel (wu apyroii cpesibi)
JiIs1 00pabOTKM SKCITIEPUMEHTA/IbHBIX JAHHBIX
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OIIK-4 roToBHOCTBIO C €CTEeCTBEHHOHAYYHbIX l'l03l/ll[1/lﬁ OLl€eHUBATb CTPO€HHE, XHMMHYECKHN U MPIHEpaJIbeIﬁ COCTaB 3€MHOM KOpBbI, MOp(l)OJ'IOI‘I/I‘-IECKI/Ie
0C00eHHOCTH U reHeTHUYeCKHe THIIbI MECTOpO)K/:[EHI/Iﬁ TBEPADBIX IT0J/I€3HBIX HCKOIIdEMBIX IIPH PEIlI€HUH 3aa4 10 PAlJHOHA/IbHOMY U KOMIIV/IEKCHOMY
O0CBOEHHI0 IreopeCcypCHOI'o 1roTeHnnuaia Hejap

3HaThb

- MeTOZbl aHasmM3a U
MO/le/TMPOBaHuUs CJIO’KHBIX
(hr31ueCcKrX MpOLeCCOoB;

- MeToJbl W TOAXOABl K
TeOpeTUYeCKOMY u
9KCTIepUMeHTa/IbHOMY
WCC/IelOBaHUIO, TIPUMeHsieMble B
(Y3vKe ¥ pacnpOCTpPaHSIOLUEeCs
Ha Jpyrve 00/1acTy 3HAHUH.

Ilepeyenb TeopeTHYeCKHX BOIIPOCOB K 3k3aMeHy ( 1 cemectp):

1. KuHemaTuKa MOCTyIlaTenbHOro ABWwkeHUs. [loHsATHe paguyc-BeKTOpa, CKOPOCTU U yCKOPEeHWs.
HauasneHble ycroBus. Ipsivast u obpaTHast 3afiau MeXaHUKH.

2. [IBWKeHHe 10 OKPY>KHOCTH. YTOJI [I0BOPOTa, YIJIOBasi CKOPOCTb U YIJIOBOe yCKopeHHe. CBsi3b

YTJIOBBIX U IMHEWHBIX BEeJIMUMH.

3. KpuBonuHeiiHoe [Br>kKeHHWe. TaHreHLManbHOe U HOpPMajbHOe ycKopeHHe. ITosiHOe yckopeHue.

Yron Mexzay CKOPOCTBIO U YCKOPEHHEM.

4. UVHepuuanbHble cucTeMbl oTcyeTa. [loHsATHe cuabl, Macchl U uMmIyabca. OCHOBHOM 3aKOH

JIVHAMMKH TIOCTYNaTe/IbHOTO IBHKEHUS.

5. MoMeHT uMITly/IbCa MU MOMEHT CUJ/Ibl OTHOCUTE/IbHO TOYKU. OCHOBHOE ypaBHeHHe [UHAMUKU

BpalllaTe/IbHOrO BV KEHMUS.

6. BpareHue BOKpyT Helo/JBWKHOM ocl. MoMeHT vHepLy. PacueT MOMEHTOB MHEPLIMM MIPOCThIX

Ten. Teopema IllTelinepa.

7. 3aKOHBI COXpaHeHUs1 B MexaHHKe. 3aMKHyTas CHACTeMa. 3aKOHbl COXpaHEeHUs MMIIy/bCa U

MOMEeHTa UMILYJIbCa.

8. Pabora u MotHOCTh. KHeTHUecKasi SHeprusi MocTyrnaTebHOr0 U BpallaTe/lbHOTO /IBHKEHHSI.

9. KoHcepBatuBHble cuibl. [loTeHIManpHas SHeprusi. 3aKOH COXpaHEHMs IOJHOW MeXaHW4eCKOU

JHEepruu.

10. [iBa criocoba ormcaHus B3auMO/|eMCTBHS. [IBiDKeHHe YacTUIbI B OZHOMEPHOM CTAalMOHAPHOM

riosie. CBsi3b MeXX/ly CUJION Y TIOTeHLMa/IbHOW SHepryei.

11. TapmoHuueckre KomebaHus. AMIUIMTY/a, 4YacTOTa, HauasbHas (pasa. MaremaTuueckuii u

(bu3nyeckuii MasiTHUK. JHeprusi FapMOHUUeCKHX KoeOaHU.

12. 3atyxatoimye KonebaHusi. XapaKTepUCTHKH 3aTyXaHusl. JHeprusi 3aTyXaroluX Kojae0aHui.

13. OO0u1jee roHsATHE O BOJHAaX. XapaKTepUCTHUKU Oeryiieil BoiHbL. Bo/iHOBOe ypaBHeHUe TJIOCKOU

BOJIHBI.

14. HanoxkeHue ynpyrux BoyiH. CTosiuasi BojiHa U ee ocobeHHocTH. KonebaHue HAaTSHYTOM CTPYHBI.
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15. Tloctynatel OWHIITelHa. 3aMejjieHMe BpeMeHU. JIOpeHLIeBO  COKpallleHWe  [JIMHBI.
PenaruBrcTckue nHBapuaHThl. VIHTEepBai.

16. PenatvBUCTCKUNA UMITYJbC. CBf3b MAacChl, SHEPIMM U UMITYJIbCA YaCTHLbl. JHEPrusi MOKOSI.
3aKOHBI COXpaHEeHUs NP PeIITUBUCTCKUX CKOPOCTSIX.

17. Makpocuctema. MHKpPOCOCTOSIHUE U MaKpOCOCTOSIHUE CUCTeMbl. CTaTUCTUYECKUM TMOAXOZ.
[TonsTHE BEpOATHOCTU U CpeJjHeN BeJIMYMHBI.

18. dyHKuMs pacripefiefieHUs] CIy4YalHOM Be/JWYMHBbL. PacripesieieHe MOJIeKy/l IO TIPOEKLMSM
CKOpPOCTeM.

19. PacripeseneHde MoOJeKyJl TI0 MOAY/MO CKopoctd. Hawbonee BeposiTHasi, CpeiHsii W
CpeJHeKBa/paTUYHasi CKOPOCTH.

20. Mopens wupeanpHOro rasa. /laBjieHue U TemriepaTypa C TOYKU 3peHHUsI MOJIEKYJ/ISIPHO-
KVMHeTUYeCKOW TeOpyU. YpaBHeHUe COCTOSHUS WJealbHOro rasa.

21. PacripepenieHue MOJIeKyJl UJeaJbHOrO ras3a [0 BbICOTE B TII0JIe TSDKeCTH  3eMIIM.
BbapomeTtpuueckas ¢popmya.

22. TlonsitTue cremeHell cBoOOABI MoOseKysbl. TeopeMa O paBHOPACTPe/ieNIEHUM SHEPrUM 10
CTereHsiM CBOOObI.

23. BHyTpeHHSss1 5Heprus Kak (QyHKLUsI COCTOSTHUS ccTeMbl. [IepBoe Hauanio TepMOMHAMUKH.

24. Pabora kak ¢yHKUMs Tipolecca. l3oxopuyeckuil, n300apuuecKuii U H30TePMUYECKUIA
TIPOLIeCChI.

25. TloHsiTve TeraoeMKOCTH. TernnoeMKOCTb MPH HM30XOPUYECKOM U K300aprUuecKoM IMpoLieccax.
[MocTosiHHas ajuabaThl.

26. ApmabaTtrueckuii nporecc. [TepBoe Hauaso TePMOAWHAMHKH /s afjiabaTHUeCKOro Ipoiecca.
YpasHenue IlyaccoHa.

27. luknuueckuii npouecc. Kosd¢uiueHT mnone3HOro AelcTBUS TeIoOBOW MallvHbel. Bropoe
Havasio TepMogrHaMUKU. PopMyMpoBku Knaysuyca u KenbBrHa.

28. Tlpobnema HeOOPAaTUMOCTH TEIUIOBBIX MPOLIECCOB. DHTPOMHSI CUCTEMBI U ee CBOMCTBaA. Teopema
HepHcra.

29. OcHOBHOe ypaBHeHHe TepMOAUHAMUKU. DHTPONUA WJealbHOro rasa. VM3MeHeHWe SHTPONUU
TIpY U30IIpoLieccax.

30. Hukn KapHo. Teopema KapHo. TepmoanHamuyeckast 1mikasa Temmneparyp. TporiHasi TOUKa BOZbI
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KakK periepHas TOUKa.

31. Cratuctiyeckuii Bec MakpococTosiHus. CyTb HeoOpatumocTh. CTaTUCTUYECKUM CMBICT
sHTponuu. Popmysna bonbimaHa.

32. I'paHuLibl IPUMEHUMOCTH MOJe/Y UJeasbHOro rasa. YpasHeHue BaH-gep-Baanbca. 130TepMsbl
peasibHOrO rasa.

ITepeueHb BOMpoOCOB K 3auyeTy (2 cemecTp):

1. Cwuibl B3aMMOZEUCTBUSA B IIPUpOJe. DJleKTpocTaTuueckoe rnosie. 3akoH Kysiona. HarpspkeHHOCTB
3/1eKTPOCTaTUYeCcKoro rosis. [IpuHLumn cynepnosunuu.

2. Cunosble muHU. ITI0TOK BeKTOpa HalpsyKeHHOCTH 3JIeKTpOCTaTH4eckoro mnosis. Teopema I'aycca.

3. TloreHuuan. Teopema O LMPKY/ISILMMA BEKTOpa HalpPsUKEHHOCTU 3JIEKTPOCTAaTUYeCKOro IOJIS.

CBsA3b MeX/ly HalpsDKeHHOCTBEO M [IOTEHLUA/IOM.

4. OnektpoeMKoCTb. KonzeHcatopel. Coe[yHeHHe KOHJEHCATOPOB. OHeprus  KOHJeHcaropa.

OHeprus 3/1eKTPUUeCKoro IoJisl.

5. DmnekTpuuecknd TOK. [IIOTHOCTH TOKa. YpaBHeHMe HempepblBHOCTUM. 3akoH Oma B

IuddepeHMaabHOM GopMme.

6. ConpoTtuBrieHye NpoBOJHMKOB. CTOpOHHUE ch/bl. 3akoH Oma B UHTerpanabHOM (hopMe.

7. IlpaBuna Kupxroda paas pacueTa pasBeTB/IeHHbIX Lierieid. MoOIIHOCTb TOKa. 3akoH [Dxoyis-

JleHria.

8. EpunHas npupoja 3/1eKTpUYeckoro U MarHutHoro noJis. Ilone aswkylnerocs 3apsaga. I[IpuHiun

CyTepno3ULIMY MarHUTHBIX Nosied. 3akoH bro-Casapa.

9. TloToK U LUpPKy/IALMA BeKTOpa MHAYKLUMKA MarHuTHOro mnoss. Teopema ['aycca u Teopema o

LIUPKY/JISLUY.

10.Cuna Jlopenua. Cuna Amriepa.

11.3akoH sseKkTpoMarHUTHOM WHAYKIUMM Papages. [IpaBusio JleHua. BuxpeBoe 3ssiekTpuueckoe

rosie.

12.fIBnenne caMOUHAYKUUU. VIHAYKTUBHOCTb. DHeprusi KOHTypa C TOKOM. DHeprus MarHUTHOI'O

T10J141.

13.DnekTpruueckoe T1iojie B BewjectBe. Ilossipusauys  [gussekTpuka. BekTop 3/1eKTpuyeckoro

cMmeleHys1. JInanekTpryeckasl IPOHULIAeMOCTh BellecTsa.

42



CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0yueHus

OLleHOuHbIe CpejCTBa

14.
MarsuTHas IIpoHULIAeMOCTb BelllecTBa. @eppoMarHeTUku.

15.
16.
17.
18.
19.

20.

21.Criocobbl  moisipy3aliid  ecTecTBeHHOro cBeta. [Ipusma Hukonsi. BpairjeHwe 1i0CcKoCTU

22.

23.

24.

25.

26.

27.
28.

29.

MarsuTHoe T1I0JIe B BellecTBe. HamarHn4yeHHOCTb. HaHpH)KEHHOCTB MAI'HUTHOT'O II0JIA.

Cucrema ypaBHeHMI MakcBesia Kak 0000IIeHre pa3pO3HEHHBIX SIBJIEHUM 3JIeKTPUUECTBA M
MartHeTusMa. MarepuasibHble YpaBHEHUS.

CaoiicTBa ypaBHeHU MakcBesina. [Ipeickasanue cyleCTBOBaHUS 31eKTPOMAarHUTHBIX BOJTH.
O/eKTpOMarH1uTHele BOHBL. BoyiHOBOe ypaBHeHue. CBOMCTBA 3/IeKTPOMAarHUTHBIX BOJIH.
[Inockasi 3/1eKTpOMarHuTHasi BOJIHA M ee OCHOBHble XapaKTepUCTUKU. OHeprusi U UMILYJIbC
3JIEKTPOMAarHUTHOW BOJIHBI.

EctecTBeHHBI M MO/spHU30BaHHbIN cBeT. CTereHb MOJSIPU3aLiuM JIMHEMHO TMOJISIPU30BAaHHOIO
cBeTa. 3aKOH Mauttoca.

[Tonspusanus Npyu OTpaykeHUH U IpeIoOMJIeHMY CBeTa Ha I'paHUlLie paszesa JU3/IeKTPUKOB. YTOII
bprocrepa. [IBoKiHOe JiydernpesioM/IeHue.

TIOJIIpU3aL[MK CBeTa [P MPOXOXKEeHUH Yepe3 ONTUYEeCKU aKTUBHYIO Cpefly.
[lkana 3/1eKTPOMarHUTHBIX BOMH. (OCOGEHHOCTHM ONTHUYECKOro [Juamna3oHa. IlokasaTesb
TIpeJIOMJIEHUS CPeJibl.

KorepenTHble BoiHbL. VIHTepdepeHLysi CBETOBbIX BOJIH. Cli0)KeHHe UHTEHCHMBHOCTEW B CJlyuyae
HEeKOTepeHTHBIX M KOTePEeHTHBIX KomeOaHuil.

Onrtryeckast pa3sHOCTb xoza. CBsI3b ONTMYECKOM pasHOCTH XOJa ABYX BOJH C PasHOCTBIO (pa3
MeXXly HUMHU. Y CJIOBUSI MaKCMMyMa U MUHUMYMa.

Cxema Hura g wHabmogeHus uHTepdepeHIMU. BpemeHHass ¥ MPOCTPaHCTBEHHasl
KOI'epeHTHOCTb.

VHTepdepeHiiss B TOHKUX TIUleHKaxX. Habmogenue konel, HbloTOHA B OTpakeHHOM U
MIPOXOJALEeM CBeTe.

fABnenvie pudpakuyu. Judpakuys @penens u @paynrodepa. Ipuniun I'olireHca-dpenersi.
Oudpaxuus PpeHens Ha KpyryiioM otBepcTrd. 30HbI PpeHens. ['padrueckuii MeTO[, CI0XKEHUS
aMIUIUTY,.

Oudpakuus PpayHrodepa Ha y3KOM NpsSIMOIMHeHHOW Ienu. JudpakioHHasi pelleTKa Kak
COBOKYITHOCTb KOHEUHOI'O YHC/IA Lijeslei.
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ITepeueHb TeopeTHueCKHMX BONPOCOB K 3K3aMeHY ( 3 cemecTp):

1. TemnoBoe usnyueHue Tena. 3akoH CrecdaHa-bosbiiMaHa. 3akoH cMelljeHusi BuHa. 'mnotesa
ITnanka.

doTto3dekT. 3akoHbl CToseToBa. PopmMyna DUHILITENHA.

®orons!. [JaBnenue ceeta. Koprycky/spHO-BOIHOBOU [lya/v3M CBeTa.

Paccesiniie ¢oToHa Ha cBobogHOM 31ekTpoHe. Popmysia KommToHa.

BomnHoBble cBoycTBa yacTull. JlyivHa BoHBI e bpons. DKcrnepyuMeHTa/lbHble MTOATBep KAeHUs
rurnoressl e bpoiins.

6. Ilpuniun HeorpeseneHHocTH. CooTHOLIeHHe HeorpedeneHHocTel [eiisen6epra. OcobeHHOCTH
rpoLiecca U3MepeHHsi B KBAHTOBOM MeXaHUKe.

7. ®usnueckoe MCTONKOBaHUe BOJH Je bpoiing. BonHoBas QyHKus U ee cBoiicTBa. I110THOCTB
BepOSITHOCTU 0OHApY>KeHUsT YaCTULIbI.

8. OcHoBHasg 3ajaua KBAHTOBOM MexaHUWKM. HecranyoHapHOoe M CTallMOHapHOe ypaBHeHUe
IIpénunrepa.

9. Yactuma B ofHOMEpHOW OeCKOHEUHOMN MpsIMOYTOJIbHOM IOTeHIWanbHON sive. KBaHTOBaHue
sHepruu. CobcTBeHHbIe YHKLIMU COCTOSIHUS UaCTULIBI.

10. TIpoxoskAeHHe YacCTUL[bl Uepe3 MOTeHIHa bHbINA 6apbep. TyHHenbHbIN 3 heKT.

11. KBaHTOBBII rapMOHUYECKUM OCLIUISITOP.

12. TlnanerapHas mogenb atoma. [Tocrynarel Bopa. KBaHTOBaHMe 3Hepruy BOZOPOZOIIOL00HOM
CUCTEMBI.

13. W3nyuenue Bogopozomnoo0Hbx cucteM. CrieKTpasibHbIe CepyUH aToMa BozZiopoza. O6o01eHHas
(dopmyna banbmepa.

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

15. ¥YpaBHenue lllpemsunrepa asg atoma Bogopoga. KBaHToBaHve mMomeHTa umiyJbca. [IpaBuia
ortbopa.

16. CriuH »ssekTpoHa. KBaHTOBBIE uUMC/a, OIMCHIBAKOLIMe COCTOsSIHWe 3JIeKTPOHAa B aToMe.
KpaTHOCTB BBIpOXXJ€eHUs SHepreTuyeckux yposHen. [Ipuniun Ilaymm.
17. TIpYHLMI TOX/IeCTBEHHOCTW OJWHAKOBBIX 4YacTul]. bo3oHbl u ¢epmuoHbl. KBaHTOBbIE

arwN

pacripe/ie/ieHusl.
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18. CBoboHbBIE 3/1IEKTPOHBI B MeTasiie. JHepruss depMu. 30HHas TeOPUS TBEPAbIX TeJl.

19. DnexkTporpoBOAHOCTb MeTa/UIOB U MO/IYIIPOBOAHUKOB. CBepXIIPOBOAUMOCTb.

20. fIBneHue pagnoakTHBHOCTHA. OCHOBHOM 3aKOH paJlM0aKTUBHOIO pacrazja. [TocTossHHas pacrnaja.
[Tepuop nomypacnaza.

21. CocraB 1 XxapakTepUCTUKX aTOMHOrO sizipa. KanenbHas mogens. Pa3mep v crivH sijpa.

22. Macca u 3Heprus CBsI3M aTOMHOIO s7jpa. 3aBUCHMOCTb y/le/IbHOW SHEprys CBSI3U OT MacCOBOTr'O
yncaa. ObonoueyHast MoJiesb sifipa.

23. SApepHble peakuyu. JHeprus peakuyd. Peakuuu geneHus U CUHTe3a sjep.

24. PapuoakTHBHbIe psifbl. OCHOBHBbIE 3aKOHOMEPHOCTU O-U3/yueHust sjep. IyMHa CBOOOZHOTO
nipobera o.-4acTuij.

25. Tpu Bupa [-pacriaja. SHepreTuueckuii crektp $-yactuil. HeiltpuHo.

26. OcobeHHOCTH y-u3nyueHus szep. [IpoxokaeHre y-KBaHTOB Uepe3 BeljecTBO.

27. Knaccugukauys 3neMeHTapHbIX yacTull. JlenToHbl. JIeTOHHBIN 3apsif.

28. Agnpoubl. bapronHbIii 3apsii. KBapkoBasi Mojiesib a/[pOHOB.

YwmeTs

— WCII0JIb30BaTh C/I0KHBIE
(busmyeckre Mmozenu Ajist
OTKCaHKs PeasbHbIX MPOLIECCOB,
BbIOHPATh METO/IBI
HCC/IeIOBaHMS, C TIOMOIIbIO
NpuOOPOB U3MEPATH HU3NUECKHe
BeJIMUMHBI, IPOU3BOIUTh
00paboTKy KCIIepUMEHTaTbHbBIX
JlaHHBIX, IPOBOJJUTH aHAJTU3
TMOTyYeHHBIX pe3y/bTaToOB.

IIpumepHbIi nepeyeHb MPAKTHUECKUX 3a/JaHUM
1 cemecTp
3aganne 1.Touka ABWKETCS B TIJIOCKOCTH — XOY Haiitn

ypaBHeHue TpaekTopuu Y =f(x) V. u
0 B 3aBUCHMOCTH OT BPEMEHH; MOMEHT BPEMEHHU to, B KOTODPbI BEKTOD YCKOPEHHSs

- -

y=-x'-2x . V=-2i+4(1-2t)]

no sakoHy: X=—2t;y=4tl1-(|

U 1300pasuTh ee rpaduuecKu; BEKTOP CKOPOCTH
YCKOpeHUst
a COCTaB/IeT yrosl T/4 C BeKTOPOM CKOpOCTH V' Orser:
a=-8] | £,=0,75c.
3apanue 2. Teso BpaIjaeTcs BOKPYT HETOABKHON OCH TI0 3aKOHY $=2+4-1=2-t" _ Hajiru: 1)

CpeflHee 3HaueHue YIJIOBOM CKOPOCTH 0) 3a TIPOMEXYTOK BpeMeHU OT t=0 [0 OCTaHOBKH; 2)
YIJIOBYIO CKOpPOCTb Tefa B MOMeHT BpemeHu t=0,25 c; 3) HOpMajbHOe YCKOPEHHEe TOUKH,
HaxOZAIIeNCsl Ha PacCTOSIHUM 1 M OT OCH BpalljeHHs B TOT XKe MOMeHT BpeMeHu. OTBeT: 2paz/c; 3
paz/c; 9 m/c?.

3aganue 3. [1lap Maccoit m;=4Kr IBU)KeTCs CO CKOPOCTbIO V=5 M/C ¥ CTaJKHWBAETCsl C IapOM
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Maccod m, =6 Kr, KOTOPbIM [BWKETCS eMy HaBCTpeuy CO CKOpOCTbl0 V,=2 m/c. Omnpepenure
CKOPOCTH ILIAPOB TIOC/Ie yAapa. YAap CUMTaTh aOCOMIOTHO YNPYTMM, TPSMBIM M L|eHTPaTbHbIM.
OTBet: 3,4 M/c, 3,6 M/C.

3aganue 4. Ban B Bu/le CIUIOIIHOIO LWIMHZPA Maccod m;=10 Kr Haca)keH Ha TOPU30HTA/IbHYIO
ocb. Ha nunuHp HaMOTaH IIHYpP, K CBOOOJHOMY KOHLly KOTOPOTO To/[BellleHa rUpsi MacCcol m,=2
Kr. C KakuM ycKopeHHeM Oy/leT OmyCKaTbCsi THPSI, eC/d ee TIPefoCTaBUTh camoit cebe? Oteet: 2,8 m/
c

3apanue 5. OnpesieuTh MEPUOJ, YaCTOTy U Haua/lbHYI0 a3y KomeOaHui TOUKH, ABWKYIIeNHCs
10 yPaBHEHHIO: x=Asine(t+1| rge w=2,51 ¢, 1=0,4 ¢,A=0,02 M. KakoBa CKOpPOCTb TOYKU B
momenT Bpemenw 0,8 c. Oteet: T=0,8¢; v=1,25 ¢!; V=0,157 m/c.

. Haiigure pans rasoobpa3Horo as3oTa TemriepaTypy, NMPU KOTOPOH CKOPOCTSIM

3aganue 6
Mosiekyan vi = 300 mM/c u vo = 600 M/C COOTBETCTBYIOT OJMHAKOBble 3HaueHUs (PYHKLUHU
m(V5-Vi
LN NS
pacripeienenust Makcpesna f{(V). OTBer: 4kIn(V,/V,)

3aganue 7. VjeanbHbli AByXaTOMHBINM ra3 oobeMom 5 1 u gasienrem 10° IMa M30XopruecKu
Harpesu, B pe3y/bTaTe yero CpejHsisi KWUHeTUYeCKasl SHeprus ero mMoJiekys ypeanuuaace ot 0,0796
5B nmo 0,0923 »B. Ha CKOMBKO TMpH 3TOM HW3MEHUThCSl [aBjieHWe ras3a? B panbHeliieM ras
M30TepMHUECKH PACIIMPWIIN [I0 Haua/JbHOTO /laBieHus. OmnpeJenuTe 00beM rasa B KOHIle Tpoljecca.
Otsert: yBenuuutcs Ha 0,16 Mlla; 5,8 1.

3aganue 8. Orpesenute KO3(POHUIMEHT TEIUIONPOBOJHOCTA A a30Ta, eCciv KO3 hHUI[HeHT
JMHAMWYeCKON BSI3KOCTH T| ZJI1 Hero mpu Tex e ycjoBusix paBeH 10 mklla-c. OtBeT: A=7,42
MBT/™mM*K.

3aganue 9. 12 r a30Ta HaXxOZAATCS B 3aKPBITOM cocy/ie oobemoM 2 1 mipu Temrieparype 10°C.
[Toc/ie HarpeBaHus JiaBjieHHe B cocye ctano paBHO 10*Mm.pr.ct. Kakoe KoMuecTBO Teruia ObLIO
coo0i1eHo ra3y npu HarpeBanuu? Otser: 4,1-10% k.

2 cemecTp
3aganue 10. CMmeranu Bogly Maccod m;=5kr npu Temrneparype T:=280 K c Bojoi maccoi
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m,=8kr mpu Temriepatype T, =350 K. Hatlitu: 1) temriepatypy 0 cmecu; 2) usmeHeHue AS
SHTPOIUY, IIpoUucxopdilee rpu cmemmBanud. Oteet: 323 K; 0,3 KDx/K.

3apanue 11. Toueunsie 3apsigbl ;=10 HKI 1 @,=-20 HK1 HaxoASTCA B BO3lyXe Ha PaCCTOSSHUU
10 cMm gpyr ot gpyra. OnpezenuTs HalpsDKEeHHOCTD T10JI1 B TOUKe A, y/ja/leHHOM Ha pacCTosiHue 6 cMm
OT 1epBoro ¥ Ha 8 cMm oT BTOporo. Kak WM3MeHWUTCS NOTeHLMalbHas 3Heprusi B3auMOJeNCTBUS
3apsiioB, ec/iM IepeMeCcTUTb BTOPOM 3apsf, B 3Ty TOukKy? Kakyro [/ 3TOr0 Hy)XHO COBEpLIUTb
paboty? OtBeT: 37,6 KB/M; 12 MK]IX.

3aganue 12, Tpu MIOCKUX BO3AYIIHBIX KOHZAeHcaTopa ¢ eMKocTaMU C,;=1,5MKD, C,=7 MKD,
C3;=2 MK® coejuHeHbI 110C/IeJ0BaTe/IbHO U NPUCOeAUHEHbl K UCTOYHUKY ToKa. [Ipu 3TOM 3apsj
BTOPOro KoHfeHcaTopa paBeH 14-10* K. a) Haiitu sHepruto stoit 6Garapen. 6) He orkrouas
HCTOUHMKA TOKa OT 0Oaraper KOHJEHCATOpPOB, pa3fiBUralOT IJIACTHUHBI TPETbEro KOH/EHCaTopa,
yBe/IMuMBasi PacCTOsIHWE MeXXAy HUMH B 2 pas3a. HailTu u3MeHeHre eMKOCTH M 3apsiia Oarapew.
Otset: 490 m/x, 0,21 Mk®, 0,4 MK.

3apganue 13. [Iga snementa (€; = 1,2 B, r; = 0,1 Om, &€ = 0,9 B, 1, = 0,3 OM) coeauHeHbI
OZHOMMeHHbIMU mojrocaMu. ComportviieHre R coeguHuTesbHBIX IPOBOZAOB paBHO 0,2 Owm.
Onpegennts Culy TOKa B Lemd | M pasHOCTb MOTEHLMAIOB Ha 3aKMMaX KaK[Or0 WCTOYHUKA.
OTset: 0,5 A; 1,15 B; 1,05 B.

3apanne 14. KpyroBoii BUTOK pagnycom R=15,0 cM pacrnonokeH OTHOCHTeNbHO OeCKOHeUHO
JJIMHHOTO TIpOBOJA TakK, UYTO ero IUIOCKOCTb IlapajulejibHa IpoBoAy. Ileprnenaukyiisip,
BOCCTaHOBJ/IEHHBIM Ha IIPOBOJ, U3 LIeHTpa BUTKA, SIB/ISIETCS HOPMaJIbIO K TUVIOCKOCTH BUTKA. Cuila ToKa
B nipoBoZie [;=5A, cuna Toka B BUTKe ToKM [,=1A. PaccTosiHve OT LjeHTpa BUTKa 0 nposoga d=20
cM. OnpeziesiiTe MarHUTHYHO MHAYKLUIO B LieHTpe BUTKa. OTBeT: Bo=6,5MKT 1.

3aganue 15. [IpoBogsIMii NIOCKUKA KOHTYP, UMeIOLMi (JopMy OKpYy>KHOCTU paguyca r = 0,05
M TOMelleH B OJHOPOJHOE MarHUTHOe IM0jie TaK, YTO JIMHUM MarHUTHOM WHAYKLUMU TI0JIS
HaripaBJ/ieHbl IepreHAUKY/ISPHO IUIOCKOCTM KoHTypa. CorportusieHre koHtypa R = 5 Owm.
MarnuTtHasi MHAYKUYs MeHsieTcs: o 3akoHy B = kt, rge k = 0,2 Tn/c. Onpegenure: a) 3.4.C.
WH/IYKLVY, BO3HUKAIOL[YI0 B 3TOM KOHType; 0) CWIy MHAYKIMOHHOTO TOKA; B) 3apsil, KOTOPBIHA
IpoTeueT I10 KOHTYPY 3a IepBble 5 ceKyH/ usMeHeHus nosid. Oteet: 1,6 MB; 0,3 MA; 1,6 MKit.

3aganue 16. Karymika HaMoTaHa MeZHBIM MPOBoOM AuameTpoMm d=0,2 MM c obiieli ATUHON
[=314 M u umeer uHayKTUBHOCTH [.=0,5 I'H. OmnipesieUTh COMpPOTHB/EHWE KaTyLIKW: 1) B 1enu
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MOCTOSIHHOTO TOKa; 2) B Lienu mepeMeHHOro Toka ¢ yactrotor v=50 I'ty. OtBer: R=160 Om; R=224
Om.

3aganue 17. B onbiTe FOHra crek/isiHHas nylaCTUHKA TOILLMHOW B 2 CM IOMeILlaeTcsl Ha MyTH
OJIHOTO U3 MHTep(depUpYIOLIUX Jyuell NepreHguKyIspHo ayuy. Ha CKObKO MOTYT OT/IMYaThCs APYT
OT Apyra 3HaueHUs ToKa3aTesisi MPeJIOMJIeHHs] B Pa3/IMUHbIX MecTax IJIaCTUHKH, YTOObI U3MeHeHue
Pa3HOCTH X0/Ia OT 9TOW HEOJHOPOJHOCTH He rpeBbiiiano 1 Mkm? OtBeT: A<n=5-107,

3aganue 18. ITyuyok Gesoro cBeTa nafiaeT HOPMaJLHO K MIOBEPXHOCTU CTEKJISTHHOM TI/IACTUHKU
tonumHoi d=0,5 MKM, Haxopsilelicsi B Bo3ayxe. IlokasaTesnb mipesnomsieHusi crekia n=1,5. B
pe3yJsibTaTe UHTep(epeHLIMM UHTEHCUBHOCTb HEKOTOPBIX BOJIH, [/IMHBI KOTOPBIX JIEXXaT B Ipejenax
BuaumMoro criektpa (ot 400 go 700 HM), ycunvBaeTcs: npy oTpakeHuW. Onpefenute [IUHbI 3TUX
BonH. OtBeT: 0,6 MkMm4 0,43 MKM.

3apanue 19. [Tnockas BonHa (A=0,5MKM) majjaeT HOpMalbHO Ha JuadparMy C KpyI/bIM
orBepcteM auamerpoM 1,0 cm. Ha KakoM paccTosHMM OT OTBEPCTHSI Ha €ro OCHU JI0JDKHA
HaXO/IUThCS TOYKA HaOJIO/IeHNs], YTOObI OTBEPCTHe OTKpbIBaio: 1) ofgHy 30HY ®peHesnto; 2) aBe
30HbI @penesna? Otset: 50; 25 M.

3 cemecTp

3apanmne 20. Haiitu Hanbonbimii MOPSAZOK CIIEKTpa [/ YKeJTOM JMHUM HATpHs C JI/TMHOW
BOJIHBI A=589 HM, eciud TocTosiHHas JAudpakivoHHON perleTkd d=2MKM. CKOJBKO BCero
MaKCHMYMOB JiaeT 3Ta pemetka? [Tog kakum yryiom ¢ HabsrozaeTcsi nociaeqHuit Makcumym? OTBeT:
3; 7; 62°

3aganue 21. /IBa mojspusaTropa pacrioyioKeHbl TaK, UTO Yrojl MeXAy HUX IUIOCKOCTAMU
npornyckanus pased 25°. Onpezie/iuTh, BO CKOJILKO Pa3 YMEHbIIUTCS MHTeHCUBHOCThL €CTEeCTBeHHOTO
CBeTa IpU TMPOXOXKAeHuH: 1) uepe3 ofuH (TepBbI) Mossipu3aTop, 2) uepe3 oba mMosisipu3aTopa.
KoadduimenT nornoueHus ceera B nossipusarope paseH 0,08. Oteer: 2,17; 2,88.

3aganue 22. UepHoe Teso umeet temrepatypy 3 KK. IIpu oxnaxxaeHuu Tesa [JIMHA BOJIHBL,
MPUXO/AIIASCS HAa MaKCUMyM H3/TydaTe/lbHOM CIOCOOHOCTH, M3MeHWIach Ha 8 MKM. [1o Kakoi
TeMIlepaTypsbl oX/1aaunoce Teno? Oteet: 323K.

3aganue 23. Y3KMM NMy4YyOK MOHOXPOMATHYECKOTO PEHTIeHOBCKOIO HW3/lyueHusl MajaeT Ha
pacceMBaroliee BemecTso. IIpy 9TOM JUIMHA BOJIHBI W3/yYeHHs], PACCesHHOro mop yriaamu 60° u
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120° omuuaroTcst Apyr oT gpyra B 2 pasa. Cuuras, YTO paccesiHMe MPOMCXOAUT Ha CBOOOIHBIX
3/IeKTPOHAX, HAWTY JIVMHY BOJIHBI NIafiaoLero usnydenus. Otser: 1,2 nim.

3aganue 24. KpacHas rpanuna ¢oto3¢ddekra A1 HEKOTOPOro MeTa/ula paBHa 275 HM.
Haiiti: 1) paboTy BbIXOja 371€KTPOHA M3 3TOr0 MeTa/ula, 2) MaKCUMa/bHYI CKOPOCTh 3/IeKTPOHOB,
BbIPbIBAEMBIX M3 3TOT0 MeTajula CBETOM C AJMHOW BosH 180 HM, 3) MakCUMa/bHYH0 KUHETHUUECKYIO
SHEPrHI0 3THX 31eKTpoHOB. OTBeT: 4,525B; 9,1-10° M/c; 2,383B.

3ajanme 25. DOsekTpoH oOmazaeT KuHetwueckod sHepruedd 30 3B. Omnpenenutb
[1e0poiiyIeBCKyIO [I/TMHY BOJIHBI 3/1eKTPOHA. BO CKO/IBKO pa3 M3MEHUTCS 3Ta [IMHAa BOJIHBI, eC/Ii
KUHEeTUYeCKas SHeprus ymeHbuTcs Ha 20%? Otset: 2,2:10"m; 1,12.

3apanue 26. [Ipy ABV)KEHWM UYaCTHUI[BI B0 OCH X CKOPOCTh ee MOXKeT ObITb OrpefiesieHa C
TOYHOCTBIO (OmMOKoM) g0 1 cm/c. HaliTh Heorpe[e/neHHOCTh KOOPZAMHATBI, €C/M YaCTHLeH
aBnisietcst: 1) 371eKTpoH, 2) apobunka maccoii 0,1r. Oteet: 0,01Mm; 107°Mm.

3apanue 27. YacTuia HaxouTcsi B OeCKOHEUHO TTyOOKOM O[HOMEepPHOH MOTeHIUaIbHON UMest
MHUHHMaJIbHYI0 SHepruio. KakoBa BepoOATHOCTb OOHapy’)KeHWs YaCTHLbI B CPeHEM TpeTH SIMbI?
OTBet: 0,609.

3aganue 28. OnpefennTs JIMHY BOJIHBI, COOTBETCTBYIOLLYIO TPeTbel JIMHUYU cepyuu banbmepa:

1) B criekTpe usnyueHUH BoLopoza, 2) B crnekTpe usnyuenus noHa renusi. Oteet: 434Hm, 109HM.
210

3apanue 29. Onpenenure repyo/, rojypacraja ¥ HauyajJbHYI0 akTUBHOCTb BUCMyTa 8 Bi ,
€C/IM M3BECTHO, UTO BUCMYT Maccoii m = 1 r, BeiOpaceiBaer 4,58-10"° B — vactuiy 3a 1 cekyngy. Bo
CKOJIBKO pa3 MU3MEeHUTCSI aKTUBHOCTD 3a MecsL|? OTBeT: 5 CyTOK; 64 pasa.

3aganue 30. Sapo Gepuius-7 [-paguoakThBHO 10 cxeMe K-3axBaTa. 3amuicaTh peakivio.
Kakue yacTHIIbI TTPU 3TOM 00pa30BaiCh?

3aganue 31. Belunoiurs B a.e.M. Maccy szpa ‘e, Yy KOTOPOI'O 3Heprusi CBsi3u Ha OJUH
HYKJIOH paBHO 6,04 M5B. Otset: 10,0135 a.e.m.

3aganue 32. ConHeuyHass TMOCTOSIHHasi [Jas 3eM/d  (SHEprusi COJHEeYHOro W3/yuyeHus,
najlarollero B eIMHULYY BpeMeHU Ha eJUHHULly TUIOLa/Id B MepreHUKY/IIPHOM HallpaB/ieHUH) paBHa
1370 x/c-m’. Onupasch Ha 3Ty BeJMUMHY, HaMuTe, CKOJLKO 10 Macce BOJOPOZA BbIrOPaeT
eXXeCeKyHJJHO BHYTPU COJIHLIA, eC/IA U3BECTHO, YTO UCTOYHUKOM SHEPryy COJIHLA SIB/ISIeTCS CUHTe3
yeThbIpex sifiep BoJopoja ¢ obpa3oBaHueM sifipa resvsi-4. OteT: 630 MJIH.T/C.
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BnageTsb — HaBbIKaMu paboThI C MKMPOKKM | [IpUMepHBIi NepeyeHb BONMPOCOB M 3a/iaHMIi M0 J1a0opaTopHbIM padoTam

Kpyrom Gu3nyeckux npubopoB u
obopy/j0BaHus;

— MeTO/|JaMH T1POBe/leHHs
(hr3rueCKUX U3MepeHuH,
pacueTta BeJIMYMH, aHa/IM3a
TMOJTyYeHHBIX JaHHBIX U
HaBbIKaMH MJIaHUPOBAHUSA
HCCIlefloBaTe/IbCKOro MpoLjecca.

1 cemecTp

Ne 1 «IIprMeHeHMe 3aKOHOB COXpaHeHus [ij1s OTpeZie/ieHUs] CKOPOCTH I10J1eTa ITyJ/Ini»
1. TlpuBejuTe mpuMephl CWUJ, AAIOLIMX pasHble BHU/bl MOTeHLMaNbHOW 3Hepruu. Kakue u3 HUX

TIPUCYTCTBYIOT B JAaHHOW paborte? W300pa3ute cxeMy 3KCIIEPUMEHTa/TbHOM YCTaHOBKH U
YKaKUTe Ha Hel CW/Ibl, JEWCTBYIOLIMe Ha BCe Tesa, BXOAALMEe B CUCTEMY, B KaK[bli MOMEHT
BpeMeHH.

Kakue BeIMuvHbI MMe/IM KUHETUYeCKasl M NOTeHLMabHas SHePrusi CUCTeMBI «I1yJsi+MasTHUK» B
pa3nruHble MOMeHTHI onbiTa? IlpefcTaBbTe cxeMy U3MeHEHUs] KWHEeTUUeCKOW U MOTeHLUalbHON
SHEepruy CUCTEMBI.

sl KaKuX MOMEHTOB BpeMeHH B [JaHHOM 3KCIIePUMEHTEe MOKHO NPUMEHSTh 3aKOH COXpaHeHUs
MexXaHWUYeCKOU SHepruy, a J/Isl KaKUX HeJlb3s U roueMy? CxeMma.

sl KaKMX MOMEHTOB BpeMeHH B [JaHHOM 3KCIIePUMEHTEe MOKHO NPUMEHSTh 3aKOH COXpaHeHUs
HMITYJ/IbCa, a [/11 KAKUX HeJlb3s U roueMy? CxemMa

Vcnonb3ysl 3aKOHBI COXpaHeHus IojlyuuTe (POpMyJy AJII pacueTa CKOPOCTU IojieTa Iy/Jd B
JaHHOM pabore.

Kak mipou3Boautcsi 00paboTKa HKCIepUMEHTalbHBIX JIaHHBIX B JaHHOW pabore. Kak
OrpefiesiieTCsl JOBepUTe/IbHBIM MHTepBajl CKOPOCTH U CpefiHsAs KBaJpaThyecKas MOIpPelIHOCTb
OTKJ/IOHEeHHs MasiTHUKA?

Ne 4 «MccnefoBanme BpaljaTe/bHOTO IBUKEHUS TBEPJOTO Tesla BOKPYT HEMOBKHOW OCU»
1. Kak 3KcrniepyMeHTanbHO OTpe/iesisieTCsl MOMEHT MHepLMH Tefa B JaHHOU 1abopaTopHoii paboTe?

2.

3.

Kakue 3aK0HbI COXpaHeHHs1 IPUMEHSIFOTCS /1J1s1 BbIBOZ|a pacueTHbIX opmyJi? [lomyuuTe dopmyty
JJ1s1 pacyeTa MOMeHTa MHepLY MasiTHUKA.
KakoBa 3aBMCUMOCTBb YIJIOBOTO YCKOpDEHMsS Tejla OT MOMEHTa IPW/IOXKEHHBIX K HeMy CUI M
MOMeHTa “HepLuu Tena? [TocTpoiiTe rpaMK JaHHOM 3aBUCUMOCTH

Kak Ha ™asitHuke OOepbeka MOryT OBbITH OIpeZeneHbl YIJIOBOE YCKOPEeHHe, MOMEHT
JIeMICTBYIOIIMX CUJI U MOMEHT UHEepLMU?
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Kak B gaHHOW paboTe pacCUMTHLIBAETCS TMOTPEIIHOCTb OIpeZesieHHus MOMEeHTa WHEepLUM Tesa
OTHOCHTEJIHO TIPOM3BOJIBHOM OCH BpAIlleHUs?
[TpoeMOHCTPUPYTe BO3MOXXHOCTEH NpUMeHeHHst cpesibl Microsoft Excel (nnu gpyrodi cpeppi)
[J1s1 00pabOTKHM SKCIIepUMeHTaTbHBIX JaHHBIX.

Ne 5 «OnpesienieHre XapaKTePUCTHK 3aTyXaroIIMX KoyiebaHuii GU3MUecKoro MasiTHUKa»

1.

W N

N

[ToueMy KosiebaHWsI MasiTHUKA B JaHHOW paboTe OyAyT 3aTyXaroIUMH, [Ja)Ke TPU BLIK/TFOUEHHOM
3/IeKTpOMarHure?

3anuIimTe ypaBHeHUs 3aTyXaloLMX U He3aTyXarolLMX KojaeOaHuH, CpaBHUTE UX.

Kak amMrinTyza 3aTyxaromuyx KoyiebaHuii 3aBUCHT OT BpeMeH! M OT Yrc/ia KojeOaHuii?

KakoB (py3nyecKuii CMbICT BeJTMUMH TIPUMEHUTETBHO K /IaHHOW paboTe: Haua/ibHas aMIUITUTY/ja
KoseOaHul, HavanbHast (asa KosjebaHWIA, KpPyroBasi uacTOTa KosiebaHUH, Tepuoj KoJiebaHWM,
K03(UIIMEeHT 3aTyxaHUWs, BpeMsl peJlakKCalyH, JorapupMUUYecKUll [JeKPeMeHT 3aTyXaHWs,
nobporHocTh. Kak oHM MeHstoTcst ¢ poctom U?

Kak MeHsIOTCS1 XapaKTepUCTUKM 3aTyXalolUX KoyiebaHWM HayajbHasi aMIUTMTyja KoJiebaHuH,
HauasbHasi (a3a KosebaHWIA, KpyroBasi 4acToTa KosiebaHuH, mepuoy, KosiebaHuH, Ko3hduipeHT
3aTyXaHWsl, BpeMsi pejlaKcaliy, JIorapupMUUYecKuii AeKpeMeHT 3aTyXaHusi, J0OpPOTHOCTh ecyin
OJVH W3 TapaMeTpoB JaHHOrO (usnueckoro MasitHuka: [ , m , L , k yBemuuutcs (6o
YMEHBIIUTCS) TIPY (PUKCHPOBAHHBIX 3HAUEHHSIX OCTABIINXCS?

[nst vero, B faHHOM paboTe, rpadmKu CTPOST B lorapudmMuyeckoMmaciirabe?
[TpogeMOHCTpUPYTEe BO3MOXXHOCThH NpUMeHeHHst cpesibl Microsoft Excel (nnu gpyrodi cpeppi)
[J1s1 00pabOTKHM SKCIIepUMeHTaTbHBIX JaHHBIX.

Ne 11 «/3yueHure CTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

1.

2.

W

KakoBo pacnpesienienrie npobu 1o siueiikam Ha pJocke ['ambToHa? Kakoe pacripeneneHve
aHa/IOrMYHo JaHHOMY B MKT?

KakoBo pacripefiesieHie 3/1eKTPOHOB 110 MOZY/I0 CKOPOCTH B ZJaHHOM paboTte? UTO MpouCXoauT
MpU U3MEHEHUU HalpsDKeHWs Hakaa?

Kakue cratuctryeckye MeTO/bI TPUMEHSTIOTCS B ZIAHHOM pabore?

[TpoieMOHCTPUPYHTE BO3MOYKHOCTb MpUMeHeHMs1 cpefibl Microsoft Excel (wnm apyroi cpefbi)
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Juist 00pabOTKY 9KCTIePUMEHTA/IbHBIX JaHHbBIX.

Ne 14 «OmnipegeneHue Toka3aTesis aguabatel MeTogoM Knemana u Jle3opma»

1. OOBsicHUTe X07 SKCIIePUMEeHTa 1 pe3y/bTaThl pacuera.

2. HazoBuTe rMpoLecchl, MPOUCXOAAIIMe C Ta30M, B XOJe SKCllepuMeHTa U u300pa3uTe HX
rpaduuecku.

3anuinTe ypaBHeHUs [ BbIBOJia POPMYJIbI ITOKa3aTesis afuabaThl.

[TpogeMoHCTpUpYiTe BO3MOXKHOCTh MpuMeHeHUs: cpefibl Microsoft Excel (vnu gpyroii cpenibr)
JJ1s 00pabOTKY 3KCIIePUMEHTA/TBHBIX JaHHBIX.

5. Kak B aHHOM paboTe MUHUMH3UPYETCS MOTPEIIHOCTb SKCIIePUMEHTAIbHBIX JAHHBIX ?

AW

2 cemecTp

Ne 21 «MccnefoBanue 3/1€KTPOCTaTUUECKOTO T10J1S1 C TIOMOLLBIO 30H/a»

1. Uto Takoe HampsDKeHHOCTb 37eKTpuyeckoro ross? Kak rpajuuecku npefCcTaBUTH
pacnpe/iesieHrie HANIPSHKEHHOCTH B Pa3HBIX TOYKAX 3/IeKTPUUYECKOTO TOJIs B IaHHOM pabore?

2. UYro -Takoe TOTeHLMan 3/eKTpocTaThueckoro nosa? Kak rpaduyuecku MpeAcTaBUTh
pacnpe/ienieHre TIOTeHIMa/Ia B Pa3HbIX TOYKAX 3/IeKTPUYECKOTO TOJIs B IaHHOM pabore?

3. Uemy paBHa paboTa Mo repeMelleHUI0 3apsifia BJOJIb SKBUIMOTEHIMAIbHON MMOBEPXHOCTU U TI0
3aMKHYTOMY KOHTYPY, OTPDaHMUEHHOMY y4yaCTKaM{ CWIOBBIX M 3KBUIIOTEHLIMA/IbHBIX JIMHUN?
Berurcivte paboTy 10 MepeMelLeHUI0 3apsizia 1o 3a/laHHOM TPaeKTOPHUH.

4. Kak u3MeHUTCS KapTMHa CWIOBBIX M SKBUIOTEHLMA/bHBIX JIMHUWM IIPU  YBeJW4YeHUU
(YMeHbLIeHNH) HalPsKeHHOCTH MeX/y 3/1eKTPOJaMu?

Ne 24 «PacimvpeHnue npeziesia UsMepeHHsi aMriepMeTpa OCTOSTHHOTO TOKa»

1. KakoB TpUHLWI [eMCTBUS 31€KTPOU3MEpPUTE/bHbIX TPHOOPOB MarHUTO3/IEKTPUUECKOTO |
3/IEKTPOMAarHUTHOTO THUTA, TIPUMeHsieMbl B JaHHOM paboTe?

2. UTo Ha3bIBalOT TOKOM IIOJIHOTO OTKJOHEHWS W HalpsDKeHUWeM [I0JIHOTO  OTKJ/IOHEHUSsI
3/1eKTPOM3MepUTe/IbHOTO Tiprbopa’?

3. Kakum 06pa3oM BK/IIOYAIOT aMIiepMeTp M BOJLTMETD B 3JIEKTPHUECKYIO IIefb [/l M3MepeHHsi
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7.

TOKAa W HanpskeHus? [IpofleMOHCTpUPYHTe HaBBIKM BK/IIOUEHUs STHX TIpUOOpPOB B
3JIEKTPUUECKYIO Tellb.

Yrto Takoe myHT? [l 4ero U Kak OH MCIOJb3yeTcs? [IpofeMOHCTPUpYHTe WCII0/b30BaHHe
IIyHTa.

Yto Takoe fo0aBouHOe compoTuBieHWe? [Iasg uYero M KaK OHO  HCIIOJb3YeTcsi?
[TpogeMoHCTpUpY#TE UCMOMb30BaHKe [00aBOYHOTO COMPOTHUBIIEHMSI.

[TpoeMOHCTpUPYiiTEe BO3MOXXHOCThH NpUMeHeHHst cpesibl Microsoft Excel (nnu gpyrodi cpeppi)
[J1s1 00pabOTKH SKCIIepUMeHTaTbHBIX JaHHBIX.

Kak B JaHHO pab0Te MUHUMU3UPYETCS TIOTPELTHOCTh 3KCIIePUMEHTA/IbHBIX ITaHHBIX ?

No 28 «Onpe,quIeHI/Ie WHAYKTUBHOCTH KaTYHIKHU U MarHUTHOM MMPpOHHUIIaeMOCTHU Q)epp0MaFHI/ITHOI‘O
Tesga»

1. Kakue npubopbl TIPUMEHSUTUCh B JIaHHOW paboTe [/ Onpejenus rapaMeTpoB MOCTOSTHHOTO U

2.

3.

4,

[lepeMeHHOro ToKa?

[TonyunTe ¢opMyny pAas pacueTa IIOJHOTO COTMPOTHBJIEHUS] LieNU [epeMeHHOro TOKa,
HCTIO/b3yeMOU B IaHHOW paboTe (WM MpeCTaB/IeHHOU Tpero/iaBaTesiem).

Kak oripefiesisiziacb MHAYKTUBHOCTh KaTYILIKK B ZaHHOW paboTe? Kakum elrje crioco6oM MOXHO
orpeJie/IuTh UHAYKTUBHOCTb?

[TposieMOHCTPUpPYITe BO3MOXKHOCTh TipUuMeHeHUst cpefibl Microsoft Excel (vmu apyroi cpebr)
[J1s1 00pabOTKH 3KCIIepUMeHTa/TbHBIX JaHHBIX.

Ne 32 «OrnipefienieHrie pajiiyca KpUBU3HbBI TMH3bI U M10JI0CHI TIPOITYCKaHUS CBETO(MUIbTPA C TIOMOILbIO
kosel] HeroToHa»

1.
2. Tlonyuure ¢popMysibl /151 pacyeTa pajiyCOB TEMHBIX U CBeT/IbIX Kosiel] HproToHa.

3. Tlomyuure Gopmyiny A/ onipefiesieHUs1 pajuyca KpYBH3HBI JIMH3bI.
4.

Kak o0bsicHsieTCs rosiBiieHue Kosel] HproToHa?

Kak B I,I[[:lHHOI‘/JI pa60Te MHWHHUMMU3UPYETCA IOIrpelIHOCTb 3KCIIepUMEHTa/IbHBIX ,E[aHHBIX?

Ne 34 «OnpefienieHre AJIMHBI CBETOBOU BOHBI M XapaKTEPUCTHK AU(PPAKLIMOHHOU peIleTKU»

1.

KakoBbl TapaMeTpbl U XapaKTepUCTUKU AUGDPAKIIMOHHOW pelleTKH, TpPUMeHsieMOil B
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CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0yueHus

OLleHOuHbIe CpejCTBa

9KCIlepuMeHTe?

2. Tlonyuurte Qopmyny [/ ompejeneHusl [AWHbI CBETOBOM BOJMHBI TpU JAW(pakivd Ha
IM(PaKLMOHHOM pelieTKe.

3. KakoBo mpaktuyeckoe rpuMeHeHHe JU(PPaKL{MOHHBIX PelleToK?

4. Kak B JaHHOM paboTe MUHUMHU3UPYETCS TIOrPELIHOCTb IKCIIePUMEHTa/TbHBIX JaHHbBIX?

Ne 35 «OnpefiesieHre KOHLIEHTpAaL[MM pacTBOPOB caxapa U NMOCTOSIHHOW BpallleHHs»

1. Ha ocHOBe Kakoro sBJeHWs OINpeJessieTCsl KOHLIeHTpalMs pacTBopa caxapa B /IaHHOM
9KCIlepuMeHTe?

2. TlosicHUTe yCTPOWCTBO Y MIPUHLMIM AeUCTBUS NTpu3Mbl Hukomns

3. TlosicHUTe yCTPOMCTBO M MPUHLMI eHMCTBUS TI0JyTEHEBOTO caxapumeTpa

4. Kak B aHHO# paboTe MUHUMH3UPYETCS MOTPeIIHOCTh SKCTIePUMEeHTaNbHBIX JAaHHBIX?

3 cemecTp

Ne 36 «CHsThe Bo/JbTaMIIEDHbIX XapaKTePUCTUK (OTo3/eMeHTa U  OrpejesieHde  ero

YYBCTBUTETbHOCTU»

1. TIpoaHanmu3upy#Te TOay4YeHHbIe B TabopaTopHoi pabote BAX

2. Kak oripefiesisieTcsi noctosiHHast [1naHka B JaHHOM 3KCTiepUMeHTe?

3. Kak B manHoi1 paboTe MUHUMH3UPYETCS MOrPeIIHOCTh SKCTIePUMEeHTaNbHBIX JAaHHBIX?

4. Kak B JaHHOM paboTe pacCUUTHIBAETCS MOTPEIIHOCTh ONpe/ie/ieHns TIOCTOSTHHOM [11aHKa?

5. TlpopeMoHCTpUpyliTe BO3MOXKHOCTb TNpuMeHeHusi cpefibl Microsoft Excel (unu apyroit cpepbr)
[J1s 00pabOTKHU 3KCIIePUMEHTA/TbHBIX JaHHBIX.

Ne 41 «HccnepoBanue Bo30y»K/1eHUs] aTOMOB ra3a»
1. OOBsicHUTe IPUHLIUII OTIpe/iesieHHst BO30Y K/IeHHbIX COCTOSIHMI aTOMOB Ta3a B 9KCIlepUMeHTe?

2. TlosicHUTe TIPUHLUI PaOOTHI 37IEKTPOHHOU JTaMTIbI
3. B kakoM fuaria3oHe 3/1eKTPOMarHUTHBIX BOJIH JIEKUT U3/TydeHHe BO30YKIeHHbIX aTOMOB I1apOB

PTYTH U II04eMy?

4. Kak B /IaHHOM JKCIlepUMeHTe oOmpefessieTcss 00/1acTb JIOKAJM3alMi  371eKTPOHA U Kak
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CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[TnaHupyemble pe3y/bTaThl
o0yueHus

OLleHOuHbIe CpejCTBa

IMMoJIyue€HHbI€ JdHHbI€ COTJIACYROTCA C TeOpETUUECKNMHN Hpe,[[HOCBIJIKaMI/I?

Ne 42 «OripefiesieHuye ryIaBHBIX KBAaHTOBBIX UHCE/T BO30Y)K/J€HHBIX COCTOSIHUIM aTOMa BOJ[OPOZa»

1. TlosicHuTe yCTPOMCTBO M MPUHLUIT pabOThI CIIEKTPOCKOTIA, UCII0/Ib3yeMOro B JaHHOU paboTe

2. Tlonmyuute ¢opmysy AJsi ONIPeAe/MHUS TJIaBHBIX KBAHTOBBIX UMCE/T BO30Y>KIEHHBIX COCTOSIHUHN
aToMa BOJ0pO/ia ¥ APYTUX BOZIOPOJOIOA00HBIX aTOMOB

3. UTto Ha3bIBaeTCs rpaZlyupOBOYHBIM rpadukom?

4. TIpojeMOHCTpPUPYWTe BO3MOXKHOCTh TNpuMeHeHUsi cpefibl Microsoft Excel (unu apyroii cpepbr)
[uis 00pabOTKHM 3KCIIepUMEHTATbHBIX IaHHBIX

Ne 51 «M3yueHue 3aKOHOMEpPHOCTel -pacraja»

1. YTto Takoe akKTMBHOCTb PaMOAKTUBHOIO 3/IeMeHTa, ee BbIUMC/IeHUe U eJUHULIBI U3MepeHMUs.

2. B uewm cocrout 3akoH ['eiirepa - Hetrona?

3. Kax OLeHUTb SHepruro o - YaCTUL|bI?

4. YcTpoiicTBO U pUHLMM paboThl cueTurka ['eiirepa-Mtrosinepa.

5. TlpopeMoHCTpUpyliTe BO3MOXKHOCTb TNpuMeHeHusi cpefibl Microsoft Excel (unu apyroit cpepbr)
[u1s 00pabOTKHM 3KCIIepUMEHTATbHBIX IaHHBIX

Ne 53 «OrmpesienieHre MakKCHMalbHOW 3HepPruM [(-uacTUl] M HUAEHTUPUKALUS PaJUOaKTUBHBIX

TrperaparoB»

1. Kaxkue n3BeCTHbI Pa3HOBUAHOCTH OeTa-pacraza? Kakasi U3 HUX UCC/IeyeTCs B JAHHOM

9KCIlepuMeHTe?

2. B Kakux Auarna3oHax HaxO[sATCs MepUo/bl To/Typaciiazia ¥ 9Hepruu OeTta- pacraja MpUpOJHBIX
PaZiMOHYK/IU0B?

3. KaxoBbl 0CHOBHBIE 0COOEHHOCTH B3aUMO/ZeHCTBHS OeTa-uacTHl] C BeI|eCTBOM?

4. TIpojeMOHCTpPUPYUTe BO3MOXXHOCTh MpUMeHeHus1 cpefbl Microsoft Excel (v apyroii cpesibl)
JUisi 00pabOTKHM 3KCIIePUMEHTA/TbHBIX IaHHBIX
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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/laHusl, BBISBIISIOLLME CTelleHb CQOPMUPOBAHHOCTH YMEHU U BJlafleHui, IPOBOAUTCS B (popme
sk3ameHa (1,3 cemectp) u B popme 3ayeTa (2 cemecTp).

OK3aMeH M0 JaHHOM JWCLMIUIMHE MPOBOJUTCS B YCTHOW (pOpMe MO 3K3aMeHal[MOHHbIM
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,
TIpeJlyCMOTPEHHBIX BO 2 CceMecTpe WM3y4eHUusi JaHHOW AWUCLUIUIMHBIL. B cilyyae HeBBITIOJHEHUS,
3a4yeT TPOBOAUTCS B ¢opme cobece0BaHUS I10 BOMPOCAM COTJIACHO TIEPEYHIO BOTPOCOB K
3ayery.

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. -
MarnuToropck : MI'TY, 2018. — 1 anektpoH. OnT. uck (CD-ROM). — ISBN 978-5-9967-1151-


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

2.

5.0u3MKa aroma, TBEPAOro Tesa, siipa: MHCTPYKLUS TIO BBIMOJIHEHUIO J1abOpaTOPHBIX
pabot o ¢u3smKe A8 CTyJeHTOB Bcex crieranbHocTeld / B.K. Benos [u fp.]. — Marautoropck:

I'0Yy BIIO «MI'TY», 2007. — 48 c.

r) IIporpammHoe o6ecieueHue U MIHTepHeT-pecypcChl:

1. ITporpammHoe ob6ecrieuenue Microsoft Office.
2. DnekTpoHHast bubsmoTeka http://znanium.com/.

9 MaTepua/IbHO-TeXHHYECKOe ofecrieyeHne JUCIUILTHHBI

MaTepI/IaJ'IbHO-TEXHI/I‘JECKOE obecreueHue JAUCLUIT/IMHBI BK/IFOUAeT:

Tun 1 Ha3BaHuUe
ayJIMTOPUM

OcHaleHue ayiuTopuu

JIeKLIMOHHas ayauTopuUs

MynbTUMeliHbIE CpeCTBA XpaHeHUs, Mepefaud WU
Tripe/icTaB/AeHUs] UHQOpMaLU

Jlaboparopus
«MexaHUKH,
MOJIEKYISIPHON  (DH3UKKU
Y TePMOJUHAMUKI»

1. banyMcTuyeckrie MassiTHUKU.

2. MastHuk Obep6eka.

3. ®u3nuecKuil MasiTHUK.

4. Tocka ['anbTOHA.

5. JlaboparopHasi yCTaHOBKa /s WCC/IeJOBaHUs
pacripefiejieHVsi TEPMO3JIEKTPOHOB II0 MOZYJ/II0 UX
CKOPOCTH.

6. JlabopaTopHasi yCTaHOBKa il  OIIpe/eIeHUs
rokaszaTened ajguabatel y MetogoMm KiemaHa wu
He3opma.

7. JlabopaTopHasi yCTaHOBKa /Jisi TIPOBEPKHM 3aKOHa
BO3pacTaHMs SHTPONUH B Tipotiecce A dy3un ra3oB Ha
MO/Ie/Iv TTlepeMelIMBaHus 111apoB.

8.JTabopaTopHasi yCTaHOBKa /i1 TIPOBEPKH 3aKOHOB
BO3paCTaHMsI SHTPOITMH B MpoLiecce TeriooOMeHa.
9.YcraHoBKa nabopaTopHast LISt H3y4eHUst
3aBMCUMOCTH CKOPOCTH 3ByKa OT TemrepaTypsl "M®-
C3-M"

10. YcraHoBka mabopaTopHasi [ HCC/Ie[JOBaHHS
TeI/IOeMKOCTH TBepzoro tena "M®-TET-M".

11. YcraHoBka naboparopHasi [Jisi  OIpe/ie/ieHHs
YHUBepCaabHOW ra3oBoy nocrositHHon "M®-OI'TI-M".
12.CreHp, 1abopaTOpHbINA ra30BbIe TIPOIECCHI.

13. MepuTenbHbI HHCTPYMEHT.

Jlaboparopus
«DeKTpuuecTBa 5
OIITUKW»

1. JlabopaTopHasi yCTaHOBKAa /i HCCJ/IeIOBaHUS
37IeKTPOCTaTUYeCKOIr0 I0J11 C IOMOLLBIO OJWHAPHOIO
30HJa.

2. YCTaHOBKA /J1 LIIYHTUPOBAHUS MUJIMAMIIepMeTpa.
3. YcraHoBka abopaTopHasi [yIA  ONpe/eeHuUs
WHAYKTUBHOCTU cosleHOUIA v MarHuTHOM
TIPOHULIAEMOCTH.

4. YcraHoBKa ylabopaTopHasi [jisi U3yueHUs pe3oHaHCa
HarpsKeHUH U oripefiesieHNs] UHAYKTUBHOCTH
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Twun 1 Ha3BaHUe
ayAMTOPUMA

OcHatteHre ayauTopumn

5. JlaGopaTopHasi yCTaHOBKA i1 WM3y4YeHUs JJTUHbI
CBETOBOM BOJIHBI W XapaKTePUCTHK AU(PPaKI[MOHHOU
peLIeTKH.

6. JlabopaTtopHasi yCTaHOBKa /jisl OTIpe/ie/ieHus1 pajuyca
KPDUBU3Hbl JIMH3bl W [JJIMHbI CBETOBOM BOJIHBI C
TIOMOIIILIO KoJiel] HeroTOHa.

7. JlabopaTopHas yCTaHOBKa /s  OIpeJe/eHHs
KOHL[EHTpalli¥ pacTBOPOB cCaxapa U TOCTOSIHHOM
BpalleHUSI.

8. MepuTenbHbIM UHCTPYMEHT.

JIabopatopusi «AToMma,
TBEP/OTO Tesa, sipa»

1. JlabopaTopHasi yCTaHOBKA /i1 U3YUYEeHUS] BHELTHEro
doTtosddekra.

2. YcTaHOBKa [i/1s1 U3y4YeHUs CrieKTpa aToMa BOZ0poJa U
oripe/ie/ieHusT TIOCTOSTHHOM Puzbepra.

3. YcraHoBKa JsabopaTopHas [Jisi  OTpe/ieieHHUs
MoTeHIMasa Bo30y KAeHus ra3a.

4. YcraHOBKa [y OMpeJe/eHus JJyidHbl mpobera
YyacTul] B BO3/yXe.

5. MepurenbHbIN UHCTPYMEHT.

Ayputopuu JUISt
CaMOCTOSITe/TbHOM
paboThI:

KOMIIbIOTEePHbIE
KJ/1aCChbl; YWTaIbHbIE

3a/1bl OUOTMOTEeKU

[TepcoHanbHbIe KOoMIbIOTEPHI ¢ lakeToM MS Office, ¢
BbIXO/IOM B VIHTEpHET U C JOCTYIIOM B 3/IEKTPOHHYHO
UH(OPMaIMOHHO-00pa30BaTe/IbHYIO cpeny
YHUBEPCHUTETA
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