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Jlucer akTyanu3anuu padodeii mporpaMmbl
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¥
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[TpoTtokom oT ___ 20 1. Ne
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PaGouast IporpaMma IepecMoTpera, o6cyxKaeHa 1 0100pena aia peamnsaun B 2023 - 2024
yueGHOM TO/y Ha 3acetaHuu Kadenpsl Du3nKu

[Tporokomor __ 20 . Ne

3aB. xadeapoi M.B. Apkyiuc




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

[TonyueHue CTyJeHTaMM OCHOBOIIO/IAralOlUX TMpe/CTaBAeHU O (yHAaMeHTaTbHOM
CTPOEHUU MaTepuud U (PU3NUeCKUX TMPUHIUMAX, JIeXKAl[dX B OCHOBe COBpeMeHHOMU
€CTeCTBEHHOHAyYHOW KapTWHbl MuUpa; (OpPMHpOBaHHWE Y CTY/IeHTOB COBDEMEHHOIO
eCTeCTBeHHO-HayYHOIrO0 MMPOBO33DEeHMs; pasBUTHME HAyUYHOrO0 MBbILIIEHU M paclldpeHue
HayUHO-TeXHUUECKOTO KpYyro3opa; OB/aJleHhe OCHOBHBIMU (DH3UUECKMMH KaTeropusiMy,
MOHATUAMU U (yHaMeHTaJbHbIMU (U3UUeCKUMU 3aKOHAMU; TIOJyueHue Tpe/iCTaB/IeHud o
(GyHJaMeHTa/lbHbIX  KOHLEMLUSIX ~ COBPEMEHHOTO  eCTeCTBO3HaHMsI  KakK  pe3y/bTarta
HWCTOPUYECKOro TpoLjecca; OBjaJleHue MpremMaMyd U MeTO[aMU pelleHUs] KOHKPEeTHBIX 3a/au U3
pa3nuuHbIX obsacteii (U3MKW, YMeHHsl BbIIEIUTb KOHKpPeTHOe (GHU3nMUecKoe CojiepKaHue B
TIPUKJIA/IHBIX 3afiauax Oyayirel npodeccoHaTbHON JesTelbHOCTH; (POPMUPOBaHMe HABLIKOB
NpoBeJileHUsT  (PU3MYEeCKOro SKCIepUMeHTa, T[03BOJISIFOIIMX WM BIOC/IECTBUM  OBJafieTh
KOMILJIEKCOM KommeTeHIuM, mnpeaycMoTpeHHbIx PI'OC BO 1o HampaBieHWIO MOATOTOBKU
21.05.04 «T"onHoe nenoy.

2 MecTo auciuIuIHHbI (MOAYJ/IA) B CTPYKType 00pa3oBaTe/IbHOW MPOrpaMMbl

OuctyrHa ®dusvka BXOJUT B 0a30BYI0 4acTh y4eOHOro rjiaHa oOpa3oBaTebHOU
[IpOrpamMMBl.

Ons  w3ydyeHWss  JUCLIMIUIMHBI ~ HeoOXOJWMbI  3HaHUS  (yMeHWs,  BJaJieHus),
c(opMHUpOBaHHbIE B pe3yJsbTaTe U3y4YeHHUsl JUCLIUIIINH/ TPaKTUK:

OucuuruivHa  «@u3nka»  0a3vpyeTcsi Ha  eCTeCTBEHHOHAYYHBIX — AMCLUTUIMHAX:
MaTeMaThKa, pU3KKa, XUMUsi B 00bEMe Cpe/iHeid LIKOJIbI.

3HaHus (yMeHus, BjaJieHus1), TIOJTyYeHHbIe TIPU U3yUYeHWUH JJaHHOW JUCLUIIMHBI OyayT
HeoOXO0AUMBI [J1s1 U3yUueHUs] AUCLIUITIMH/TIPaKTHUK:

CorpoTyB/ieHHe MaTepuanoB

I'mppomexaHuka

IMpuknagHast MexaHuKa

OJIEKTPOTeXHUKA

TemnnorexHuka

[Toproroska K cgaude U cavya rocyapCTBeHHOIO 9K3aMeHa

3 KomnereHnuu odyuarmerocs, ¢opMupyemMbie B pe3y/IbTaTe 0CBOEHHS

AVCIUIUIMHBI (MO/y/151) M IJIAaHUpPYyeMble pe3y/IbTaThbl 00yyeHust

B pe3ysbTaTe 0CBOeHUsl AWCUMIUIMHBI (MoAysisi) «®Pu3rka» o00Oyuaroluicst [Jo/DKeH
o6s1aziaTh CIeYIOMMMU KOMITETeHIUSMU:

CTpyKTYpHBI [1nanvpyeMble pe3y/bTaTbl 00yUYeHHs
3/1eMeHT
KOMIETeHLUU

OK-1 crmocobHOCTHIO K aOCTPAKTHOMY MBILLIEHUIO, aHA/IU3Y, CUHTe3Y

3HaTh OCHOBHBIE 3aKOHBI (DM3UKH B 00/1aCTH MeXaHHUKH, CTATUCTHUYECKOU (DPU3UKHU
Y TepMOJVHAMUKH, 37IeKTPUUYeCTBa U MarHeTH3Ma, BOJTHOBOUM U KBaHTOBOM
OM-TUKH, aTOMHOM U si/iepHOM (PU3KKU U (PU3KUKU TBEPOro Tesia, TPaHUL[bI
MPU-MEHUMOCTHU 3THX 3aKOHOB U (PM3UUYECKYIO CYIITHOCTh SIBJIEHUM U
TMIPOLIECCOB, TTPOUCXO/SIINX B IIPUPO/IE.

YMeTb MIPUMEHSATh (pU3ruecKure 3aKOHbI U (PU3UKO-MaTeMaTUUeCKUH arrapar /s
peliieHUsl He TOJIKO TUTIOBBIX, HO U 00Jiee C/I0XKHBIX HeCTaH/apTHBIX 3a7iau
B PaMKax (PU3UKHU U CMEXKHBIX JUCLIUTIINH




Bnagnets

MPAaKTUYeCKMMH HaBbIKAMU MCIT0J/Ib30BaHUSI 37IEMEHTOB (hU3UUECKOTO
9KCIIEPUMEHTA U pellieHust (U3NUeCcKHX 3a/jau Ha APYTUX JUCLUIIMHAX;
HaBbIKAMU ¥ METOJJUKaMH 000011[eHUsT pe3y/IbTaTOB PellleHus 3a/jay,
9KCIIEPUMEHTa/IbHOM [1eSITeTbHOCTH;

METOZIAMHU IKCTIePUMEHTa/IbHOTO UCC/IeloBaHus B (pu3vke (TylaHUPOBAHUE,
TOCTaHOBKA 1 06paboTKa 3KCTiepyMeHTa);

HaBbIKAMU ME>XUCIIATUIMHAPHOTO TTPUMEHEHUsI 3aKOHOB (DU3UKH.

OITK-4 roTOBHOCTBIO C eCTeCTBeHHOHAYUHBIX TTO3ULIUM OL|eHUBaTh CTPOEHHEe, XUMHUUYECKUH 1
MUHepaJIbHbINA COCTaB 3eMHOU KOPbI, MOp(}0o/Iornuyeckrie 0COOEHHOCTH 1 TeHETUUECKUe THTIbI
MeCTOPO’KJeHUM TBepbIX M0JIe3HbIX UCKOMaeMbIX TPY pPellieHrH 3aZiau 10 paljuoHaIbHOMY U
KOMIIJIEKCHOMY OCBOEHMIO re0peCcypCHOro TNoTeHLrana Hesip

3HaTL

MEeTO/IbI aHa/IM3a ¥ MO/e/TMPOBAHUS CIOXKHBIX (PU3UUECKUX TIPOLIECCOB;
METO/IbI U MTO/[X0/IbI K TEOPETUUECKOMY U IKCITePUMEHTAIbHOMY
HCC/Ie/IOBAHUIO, TIPUMeHsIeMbIe B (DU3UKe U PACTIPOCTPAHSIOIIMECs Ha
JIpyrye 00J/1aCcTh 3HaHUM.

YMmeTb

WCTI0/Ib30BaTh C/I0’KHbIE (PMU3MUeCKre MOJe/TH [/l OMIMCaHUsI peaslbHbIX
TMIPOLIeCCOB, BLIOMPATh METO/IbI UCCIIe[JOBaHUS, C TIOMOLL[bIO TIPUOOPOB
M3MepsTh (hr3MUecKre BeTWUMHbI, TPOM3BOAUTE 00pabOTKy
5KCIIepUMeHTabHbIX JaHHBIX, [IPOBOJUThL aHa/IN3 MOJ/TyUYeHHBIX
pe3y/bTaToB

Bnagets

HaBbIKAMU PabOTHI C IIUPOKUM KPYTroM (hH3UYeCcKUX MPUOOPOB U
obopyioBaHus;

MeTOZIaMH1 TIPOBe/IeHUs] PU3NUeCKUX U3MEPeHUH, pacueTa BeJIMUMH,
aHa/M3a TIOTyYeHHBIX [JaHHBIX U HaBbIKAMH TJITAHUPOBAHUS
MCCJIeJ0BaTeTHCKOTO MPOoLiecca.




4. CTpyKTypa, 00péM M COiep)KaHHe JUCIUTIHHBI (MO/YJIs1)
OO0111as1 TPyZA0EMKOCTh AUCLUIIIMHBI cocTa/isieT 10 3aueTHbIX eguHMI] 360 akaj. 4acoB, B TOM

qucsie:

— KOHTaKTHasi paboTa — 227,8 aka/. 4acos:
— ayJuUTOopHas — 222 aka/. 4acosB;

— BHeayiUTOpHas — 5,8 aka/l. yacos

— camocTosiTesTbHas pabota — 96,5 akaji. yacos;
— MO/IrOTOBKA K 3K3ameHy — 35,7 akaj. Jaca

CDOpMa dTTeCTallii - 3K3dMeH, 3a4eT

AypuTopHas § ©
o | xonrakTHas pabota 4 EJ[ ®opma Teky1Iero
Pazgen/ Tema § (B akap. uacax) E [ Bup o KOHTPO/IA Koz
A — s ) z CaMOCTOSATE/IbHOM | - yCrieBaeMoCTH 1 KOMIIeTeHLUHN
O g5 paboThl TIPOMEXKYTOUHOMH
Tlek. mab. | mpakr. ER aTTecTarm
3aH. 3aH. | O ~
1. dusuyeckue OCHOBBI
MeXaHUKU
1
NIOJTOTOBKA K
TIPaKTHYeCKOMY
3aHATHIO;
BBITIO/THEHHE
TIPaKTUYeCKHUX
1.1 Kunemaruka pabot (U13); - I/In]]?i)I/CI)Beg]l;EHLIX
MOCTYIaTe/IbHOTO u 2 421 1 | camocTrosiTesnibHOE A 38:2}61’11‘ OK-1, OIIK-4
o ;
Bpall|aTe/bHOrO [IBM)KEHUS H3yueHue y‘lE?HOI/I cemmmap No 1;
Y Hay4YHOU
JIMTEpaTypbl B TOM
uncie
3/1eKTPOHHBIX
pecypcoB.
1.2 [JvHamuka 2 4/11 | 421 1 TOATOTOBKA K TpOBepKa OK-1, OIIK-4
MOCTYIaTeIbHOT0 u nabopaTopHOMY, | WHAWUBUAYaTBHBIX
Bpall|aTe/bHOrO [IBM)KEHUS CeMHHapCKOMY U 3a/ay;
TIPaKTUYeCKOMY 3alura
3aHATHIO; J1abopaToOpHBIX
BBITNIOJIHEHUE pabor Ne 4;
IpaKTUYeCKUX cemuHap Ne 2;
pabot (U13);
CaMOoCTOsITe/IbHOe
n3yuyeHHe yueOHOM
Y HayyHOU
JIMTEPATypPbl B TOM
yucsie
3/1eKTPOHHBIX

pecypcos.




TIO/ITOTOBKA K
7abopaTopHOMY,
CeMHHApCKOMY U
MPaKTHUECKOMY
3aHATHIO; MPOBepKa
BBITIO/THEHHE WH/VBUY/TbHBIX
MPAKTHUECKUX 3a7iay;
;SX j:;‘gg“ COXpaHEHHA B 4 | 631 | 61 | 1 | pabor (MI3); satuTa OK-1, OITK-4
caMocTosiTellbHOe | y1abopaTopHOi
n3yueHue yueOHoii| pabotel Ne 1;
Y Hay4yHOU cemuHap Ne 3;
JIUTEPATyphI B TOM
uncse
3/IeKTPOHHBIX
pecypcos.
MOATOTOBKA K
nabopaTopHOMY,
CEMUHAPCKOMY U
TIPaKTHUECKOMY
3aHATHIO; TIpOBepKa
BBITIOJTHEHHE WUH/VBUYaJbHBIX
MPaKTHYeCKIX 3a71ay;
L4 Mexanueckue ym | 4 | 1 p[;6m (MI13); 3aa§HTa OK-1, OTIK-4
KOJ1Ie0aHUSI ¥ BOJTHBI
CaMoCTosATeNbHOE | J1TabopaTopHBIX
n3yueHue yueOHoii| pabot Ne 5, 7;
Y Hay4HOU cemuHap Ne 4;
JIATEPATyphl B TOM
qncse
3JIEKTPOHHBIX
pecypcos.
TIOJITOTOBKA K
71abopaTopHOMY,
CeMUHapCKOMY U
MPaKTHUECKOMY MpOBepKa
3aHATHIO; WH/VBUYaJIbHBIX
BBITIOJTHEHHE 3a7iau;
1.5 PenatuBucTckas MPAKTHHECKIX OTHET O
2 411 | 2,2 pabot (U3); BBITIOJITHEHUH OK-1, OIIK-4
MeXaHHKa i
CaMOCTOSITeTbHOE BUPTYa/TbHOU
v3yueHue yueOGHOM| J1abopaTOpHBIX
Y Hay4YHOMH paboter Ne 1;
JuTepatypel B ToM| cemuHap Ne 5;
yncse
3JIeKTPOHHBIX
pecypcos.
Wroro no pa3geny 12 | 14/511 | 22/7U | 6,2
2. Craructruueckass ¢u3MKa U

TepMOJMHAMHKA




TIO/ITOTOBKA K
7abopaTopHOMY,
CeMUHapCKOMY U
MPaKTHUeCKOMY
3aHSTHIO; TpoBepKa
BBITOJTHEHHE VHIUBUY/TbHBIX
MPaKTUYeCKUX 3a1ay;
i;ma CrarucTiyeckast 2 | 41; | 4nm pa6or (M[13); satuTa OK-1, OITK-4
caMocTosiTellbHOe | y1abopaTopHOi
n3yueHure yueOHoii| pabotbl Ne 11;
Y Hay4YHOH cemuHap Ne 6;
JIUTEpaTypEI B TOM
yncie
3/IeKTPOHHBIX
pecypcoB.
TIOJTOTOBKA K
nabopaTopHOMY,
CeMUHapCKOMY U
TIPaKTHUECKOMY
3aHATHIO; TIpOBepKa
BBINOJTHEHNE VHUBUYTbHBIX
MpaKTUYeCKUX 3azay;
2.2 TepMoavHaMUKa 421 | 6/1U pabot (M3); 3aluTa OK-1, OIIK-4
caMocTosiTeNbHOe | 1abopaTopHoit
n3yueHue yueOHoii| paboTel Ne 14;
Y Hay4HOU cemuHap Ne 7;
JIUTEPATYPhI B TOM
uucne
3/1eKTPOHHBIX
pecypcoB.
Wroro no pasgeny 8/31 | 1021
3. DJIEKTPUYECTBO
3.1 OnekTpocTaTuyeckoe 4/11 | 6/11 TOATOTOBKA K TpOBepKa OK-1, OITIK-4
rnoje B BakyymMe 4 B 7abopaTopHOMY, | WHIWUBUIYaTBHBIX
BeIlleCTBe CeMUHapCKOMY U 3ajay;
IIpaKTUUeCKOMY 3aluTa
3aHATHIO; nabopatopHo
BBIMOJTHEHHE pabotsl Ne 21;
IpaKTUUeCKUX cemuHap Ne 8;
pa6ot (M3);
CaMOCTOsITe/IbHOe
n3yueHre yueOHOM
Y HayyHOU
JIUTEepaTyphl B TOM
ynce
3/IeKTPOHHBIX
pecypcoB.




3JIeKTPUYeCKUN TOK

3.2 TTocTOSIHHBIH

MOATOTOBKA K
7abopaTopHOMY,
CeMUHapCKOMY U
MPAKTUYECKOMY

3aHSITHIO;
BBITIO/THEHHE
MPAKTHUECKUX
pabot (U13);

CaMOCTOSITENIBHOE

Y HAy4YHOU
JIUTEPATyphI B TOM
uncse
3/IeKTPOHHBIX
pecypcos.

n3yueHHe yueOHOM

MPOBepKa

3agay;

3almTa
nabopaTopHOI
pabotel Ne 24,
cemuHap Ne 9;

HWHANBUAYa/JIbHbIX

OK-1, OIIK-4

3.3 MarsurocraTuueckoe
rnore B BakyyMe U B
BEIIIeCTBE

MOATOTOBKA K
CeMUHapCKOMy U
MPaKTHYECKOMY
3aHSTHIO;
BBITIO/IHEHHE
MPaKTHUEeCKUX
pabot (U13);
CaMOCTOSATE/TbHOE
n3yueHHe yueOHOM
Y Hay4YHOU
JIUTEPATyphI B TOM
qncie
3/IEKTPOHHBIX

pecypcos.

TpOBepKa

3agay;
cemuHap Ne 10;

WHAWBUAY a/IbHbIX

OK-1, OIIK-4

3.4 DJIeKTpOMarHuTHasi
HUHIYKLWSL.

D/eKTpOMarHuTHbIe
Kosebanus. IlepeMeHHBIH
37IeKTPUYEeCKUM TOK

MOZATOTOBKA K
7abopaTopHOMY,
CeMHHApCKOMY U
MPaKTHYECKOMY
3aHATHIO;
BBITIO/THEHKE
MPAKTHUECKUX
pabot (U13);
CaMOCTOSITENIBHOE
n3yueHHe yueOHOM
Y Hay4YHOU
JIUTEPATyphI B TOM
umncse
3JIEKTPOHHBIX
pecypcos.

TIPOBEpPKa
VHIUBUY/TbHBIX
3a/1a4;
3aImTa
71ab0paTOpHBIX
pabor Ne 27, 28;
cemuHap Ne 11;

OK-1, OIIK-4

HUroro mo pa3speny

Wtoro 3a cemectp

9K3aMeH

4. OnTuka




NIOJTOTOBKA K
7abopaTopHOMY,
CeMUHapCKOMY U
MPaKTHUeCKOMY
3aHSTHIO; fpoBepKa
VHUBUYa/TLHBIX
BBINOJIHEHNE .
4.1 BomnHoBag  oONTHKa MPAKTUYECKUX AR,
(vHTepdepeHys, 8 8/31 | 8/31 | 20 pabot (U13); na6(?;;];-‘TIszame OK-1, OIIK-4
Judpakiys, nosspusaLys) camoCTosTe/IbHOE paor Ne 32, 34,
H3yueHHe yqeu6Hoy1 35;
1 HayaHOU cemuHap Ne 12;
JIUTEpaTypEI B TOM
yncie
3/1eKTPOHHBIX
pecypcoB.
2
TIOJTOTOBKA K
nabopaTopHOMY,
CeMUHapCKOMY U
[IpaKTUUECKOMY
3aHATUIO; NIpoBepKa
BBINOJTHEHNE VHUBUYTbHBIX
MpaKTUYeCKUX 3azay;
4.2 KBaHTOBasi ONTHUKA 6 6/31 | 6/211 | 20 pabot (M3); 3aluTa OK-1, OIIK-4
caMocTosiTeNbHOe | 1abopaTopHoit
n3yuenre yuebHoi| pabotel Ne 36;
Y Hay4HOU cemuHap Ne 12;
JITepaTyphl B TOM
uucne
3/1eKTPOHHBIX
pecypcoB.
Wroro no pasgeny 14 | 14/611 | 14/511 | 40
5. ®du3MKa aroMma
NIOJTOTOBKA K
nabopaTopHOMY,
CeMUHapCKOMY U
[IpaKTUUECKOMY
3aHSTHIO; TpoBepKa
BBINOJTHEHHE VHUBUYJTbHBIX
MIPaKTHUeCKUX 3a1ay;
5.1 Pusmka atoma 2 6 6/31 | 6/31 10 pabot (M3); 3aluTa OK-1, OIIK-4
caMoCTosiTeNlbHOe | J1TabopaTOpHBIX
n3yueHue yue6Hoii| pabot Ne 41, 42;
Y Hay4HOU cemuHap Ne 13;
JITepaTyphl B TOM
yncie
3/IeKTPOHHBIX
pecypcoB.
Wroro no paspeny 6 6/31 | 6/31 | 10
6. dusuka TBepHoro Tesna.
J7leMeHTbl KBaHTOBOW (DM3UKHU




TIO/ITOTOBKA K
7abopaTopHOMY,
CeMHHapCKOMY;
BBITIO/THEHHE TIpoBepKa
MpaKTUYeCKUX | WHAWBUAYa/IbHbBIX
6.1 ®usmka TBEpAOro pabot (U3); 3a/a4;
Terna. DneMeHThI| 2 6 6/21 | 6/31 | 20 | camocTosiTenbHOE 3aluTa OK-1, OIIK-4
KBAHTOBOM (pU3UKU v3yueHHe yueOHOM| abopaTopHOM
Y Hay4YHOMU pabotsl Ne 44;
JiTepatypsl B ToM| cemuHap Ne 14;
yucse
3/1eKTPOHHBIX
pecypcoB.
Wroro no pa3sgeny 6 62N | 6/31 | 20
7. Dusuka anpa "
371eMeHTapHbIX YacTHL]
NI0/IrOTOBKA K
CeMHUHapCKOMY U
TIpaKTUYeCKOMY
3aHSTHIO;
BBITIO/THEHHE
MPaKTUYeCKUX TIpoBepKa
7.1 @dwusvka sAgpa H 9 6 631 | 631 | 123 pabot (U3); WHIVIBUya/IbHbIX OK-1, OITK-4
3/71eMeHTapHbIX YacTHUL] CaMOoCTOsITe/IbHOe 3a/ay;
n3yueHue yueOHoii| cemunHap Ne 15;
Y Hay4HOU
JIMTepaTypbl B TOM
uncne
3/1IeKTPOHHBIX
pecypcoB.
Wroro no pasgeny 6 6/31 | 6/3U | 12,3
Wroro 3a cemectp 32 |32/141| 32/141| 82,3 3auéT
WTtoro no AuCLUTIIMHE 68 |68/281|86/28U | 96,5 3K3aMeH, 3auet |OK-1,0ITK-4




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

[Mpy peanu3alyd pa3/IUUHBIX BHAOB YyueOHOW paboThl Haubosiee 3(deKTUBHBIE
pe3y/bTaThl OCBOEHWS AWUCLUIUTHHBI «®DU3MKa» AT TpaJWLMOHHbIE 00pa3oBaTe/bHbIe
TEXHOJIOTMM,  TEXHOJOTMM  Tpo0/JieMHOro  OOyueHWs, WHTEPAKTHBHbIE  TEXHOJIOTHH,
WH(POPMAaLIMOHHO-KOMMYHHUKAI[HOHHBIe 00pa3oBaTe/ibHbIe TEXHOIOTHH.

1. ®opmbl yueOHBIX 3aHATUM C UCTIOIB30BaHUEM TPAIUL[MOHHBIX TeXHOJIOTHH:

VudopmaliioHHasi  JIeKI[Usi—  MOC/IefioBaTe/lbHOE — WM3J/I0OKeHWe  MaTephaia B
JUCIIUTVIMHADHON JIOTMKe, OCYIIeCTB/sieMOe TPeUMYIeCTBeHHO BepOalbHBIMU CpeJCTBaMHU
(MoHoJIOT TIperiofiaBaTesisi).

CemuHap — Oecema TmiperofaBatesii W CTYAEHTOB, OOCyX/eHHWe 3apaHee
TO/JITOTOB/IEHHBIX COOOIeHW TI0 Ka)K[OMy BOIMpPOCY TUIaHA 3aHSITHS C €QWHBIM [JIi BCEX
repeyHeM peKoMeH/1lyeMol 00s13aTe/IbHOM M IOTIOTHATE/TLHOM JIUTEPATyPhI.

[TpakTHyeckoe 3aHSTHE, TIOCBSIIIEHHOE OCBOEHUIO KOHKDETHBIX YMeHUW W HaBBIKOB TI0
TIpe/l/IO)KeEHHOMY a/ITOPUTMY.

JlabopatopHasi paboTa — opraHu3arust yuebHoOU paboThl C peabHBIMU MaTepUaTbHbBIMU
¥ uHGOPMAaILMOHHBIMU 00BeKTaMH, JKCIepuMeHTabHasi paboTa C aHAJOrOBBIMH MOJeIsIMU
peaylbHbIX 00bEKTOB.

2. ®opMbl yUeOHBIX 3aHSATHH C UCIIO/Ib30BaHUEM TEXHOJIOTHH MPOOJIEMHOTO 00yUeHHS:

[MpobnemHasi JeKIMsI — W3/I0KEHWe Marepuana, Tpeariosaraiilee MOCTaHOBKY
Mpo0JIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEINIEHHE pa3/IMUHbIX HaAy4YHBbIX T10JXO/I0B,
aBTOPCKME KOMMEHTAapWH, CBsS3aHHbIE C pa3/IMUHBIMU MOJIeNSIMA WHTEPrpeTalid M3y4aeMoro
MaTepHara.

[MpakTuyeckoe 3aHATHe B (opMe TMpaKTHMKyMa — OpraHu3aius yueOHOW paboThl,
HarpaB/ieHHasi Ha pellleHWe KOMILJIEKCHOM yuyeOHO-TIO3HaBaTe/lbHOW 3ajaud, TpeOyroleil oT
CTyZleHTa TIpUMeHeHHs] KaK HayYHO-TeOpeTHUeCKUX 3HaHUM, TaK U MPAKTUYeCKUX HaBBIKOB.

3. @opMbl yueOHBIX 3aHATMM C  KCIIOJb30BAaHWEM  CIeIMaTM3UPOBAHHBIX
WHTEePaKTUBHBIX TeXHOJIOTHI:

Jlekiusi «0bpaTHOM CBSA3U» — JIEKIUS—TIPOBOKALUs (M3/10)KeHHe MaTepuasia C 3apaHee
3a-TJITAHUPOBAHHBIMU OIIMOKAMMU), eKLMsI-0ecesia, TeKIUsI-AUCKYCCHS.

CeMuHap-IUCKYyCCUsI — KOJITIEKTUBHOE O00CY>KJeHHe KaKOro-JMb0 CIOpHOTO BOTPOCa,
npo0sieMbl, BbISIB/IEHWEe MHEHWU B Trpyrme (MeXrpyImoBOM AMasnor, AWCKYCCHs KakK CIop-
Jlianor).

4. ®opmbl  y4yeOHBIX  3aHATMA C  UCMOMb30BaHWEM  WH(OPMALMOHHO-
KOMMYHHUKAI[MOHHBIX TeXHOJIOTUM:
Jlekiusi-BU3yanu3aliiss — HW3/I0)KeHHWe COJlep)KaHWsl COMPOBOXK/JAeTCsl TMpe3eHTaluei

(memoHcTpanMeil yueOHbIX MaTepHasioB, MpPe/CTaBlIeHHbIX B Pa3/IMUHbIX 3HAKOBBIX CHCTeMaX, B
T.U. WIJIFOCTPATUBHBIX, IpadMuecKux, ayivo- U BUJeoMaTepHasos).

[lpakTuyeckoe 3aHsATME B (oOpMe Tpe3eHTAlLlMM — TIpe/CTaB/ieHHe pe3y/bTaToB
MIPOEKTHOM WM UCCJIe/l0BaTeIbCKOW /leATeIbHOCTU C MCII0/Ib30BaHUEM Crieliaan3upOBaHHBIX
NPOrpPaMMHBIX Cpef.

6 YueOHO-MeToAMUYeCKOe o0ecrieyeHrne CaMOCTOSITe/TbHON PadoThI 00yJaromuxcsi
I[TpefcTaB/ieHO B MPUIOXKEHUH 1.

7 OueHOYHbIe CpeACTBa /I/IA NIPOBe/ieHUs] MPOMEeXYTOUHOM aTTecTaluu
IIpencraByieHbl B IPUIOXKEHUM 2.

8 YueOHo-MeTOAMUECKOEe U HH(POPMALIHOHHOE 00ecrieueHHe JUCIUILTHHBI
a) OcHoBHa#s iMTepaTypa:

1. Jemuauenko, B.1. ®u3mka : yuebnuk / B.W. [lemuguenko, .B. [lemugueHko. — 6-e
u3g.,nepepab. u gon. — MockBa : MH®PA-M, 2016. — 581 c. - Pexum pgocryma
https://znanium.com/]. — (Bbiciiee obpa3oBanue: BakamaBpuat). - ISBN 978-5-16-010079-1



(print) ; ISBN 978-5-16-101800-2 (online). - Tekct : snekTpoHHbii. - URL:
https://znanium.com/read?id=292683 (nata obparmienus: 28.10.2020). — Pexkum focTyma: 1o
TMO/ITIMCKE..

0) lono/THUTe TbHASA IMTEpaTypa:

1. Ky3nenoB, CU.Dusmka: MexaHuka. MexaHuueckre KoyieOaHUsS U BOJIHBIL
MonekyssipHasi ¢pusmka. TepmoguHamuka : yueb. mocobue / C.M. KysHewoB. — 4-e u3f., ucrp.
u jorn. — Mocksa : BysoBckuii yuebuuk: UH®PA-M, 2014. — 248 c. - ISBN 978-5-9558-
0317-3 (By3oBckuii yue6HuK) ; ISBN 978-5-16-006894-7 (MH®PA-M). - TeKCT : 3/1eKTPOHHBIH.
- URL: https://znanium.com/read?id=149547 (mata obparrenus: 28.10.2020). — Pexkum gocTyma:
IO ITOATIHCKe.

2. Kysnenio, C./. ®usuka: OCHOBBI 3/71€KTPOJAMHAMUKH. DNeKTPOMarHuTHbIe KoJiebaHust
v BosHBI : yueb. mocobue / C.M. KysHenoB. — 4-e u3z., ucrp. u gon. — MockBa : By3oBckuii
yuebnuk ; MUH®PA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckuii yuebHuk) ; ISBN
978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MH®PA-M, online). -
Texkct : snekrpoHHbidi. - URL: https://znanium.com/read?id=215043 (mata oOpaiieHusi:
28.10.2020). — Pexxum gocTyma: 1o NOJIICKe.

3. Kysneros, C. . ®usuka. BonHoBas ontuka. KsaHTOBasi rpupoja u3/IydyeHUs.
OneMeHTbl aTOMHOM U sifiepHOU Qu3uku: YueO6Hoe mocobue / Kysuerio C.U., Jlugep A.M.-3
u3[., nepepab. u gom. - Mocksa :By3oBckuit yue6uuk, HUL] MH®PA-M,2015-212c. ISBN 978-
5-9558-0350-0. - Tekct : anekTpoHHbIM. - URL: https://znanium.com/read?id=176340 (zgaTa
obparenusi: 28.10.2020). — PexkuM AioCTyTIa: 10 MOZTIMCKE.

B) Metouueckue yKasaHuA:

1. AcbutryskuHa, I'. H. ®u3smka : MeTorueckoe 1ocodue [/isi CaMOCTOSATeTbHOM TTOATOTOBKU K
naboparopsbiM 3aHsThsAM. Y. 1. MexaHrka v MosekysisipHast pusuka / I'. H. Acbutryxuna, C. M.
lNonoBusnuH, C. I'. Murpanosa ; MI'TY. - Marauroropck : MI'TY, 2012. - 1 371eKTpPOH. OMT.
muck (CD-ROM). - 3arn. ¢ tutya. s3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=2933.pdf&show=dcatalogues/
1/1134650/2933.pdf&view=true (gata obparrenus: 23.10.2020). - MakpooObekT. - TekcT :
3/1eKTPOHHBIN. - CBeZieHus1 JoCTyIHbI Takke Ha CD-ROM.

2. ®u3mKa : MeToJuuYecKoe TMOCOOHWe /1 CaMOCTOSITe/IbHOW TIOATOTOBKH K JlabopaTOPHBIM
3aHATHAM. Y. 2. D/1eKTpruuyecTBO U MarHetusm, ontuka / I'. H. Acbuaryxkuna, C. M. I'on0BU3HUH,
C.T'. Murpanoga, E. C. CadonoBa ; MI'TY. - Maruautoropck : MI'TY, 2012. - 1 5/1eKTpOH. OIT.
JIACK (CD-ROM). - 3ar. C TUTY/I JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/
1/1134925/2991.pdf&view=true (mata obpaienusi: 23.10.2020). - MakpoobwekT. - TekcT :
3JIEKTPOHHBIN. - CBefieHus JOCTyIHbI Takke HAa CD-ROM.

2. Mexanuka. MoJiekysisipHasi (pu3uKa U TepMOJUHAMUKa : JlabopaTopHbIA npakTtukym / E. H.
Acrarnos, 3. H. botHeBa, JI. C. lojbkeHkoBa U Ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
nekTpoH. onT. auck (CD-ROM). - 3arn. ¢ Tturyn.  3kpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=2420.pdf&show=dcatalogues/
1/1130121/2420.pdf&view=true (mata obpaienusi: 23.10.2020). - MakpoobwekT. - TekcT :
3JIEKTPOHHBIN. - CBefieHus JOCTyIHbI Takke HAa CD-ROM.

r) IlporpammHoe obecieuenre 1 IHTepHeT-pecypchbl:
ITporpamMHoe o0ecrieueHme

HanmenoBanue 110 Ne morosopa CpoOK JieMCTBUS JTULEH3UU
MS Windows 7

Professional(gns  [/[-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)



https://znanium.com/read?id=292683%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true%20
https://znanium.com/read?id=176340%20
https://znanium.com/read?id=215043
https://znanium.com/read?id=149547%20

MS Office 2007
Professional

Ne 135 ot 17.09.2007 6eccpouHo

77ip cB000IHO pacrnpocTpansgemoe I10 6eccpoyHo

ITpodeccuoHanbHbIe 6a3bl JAHHBIX M HHPOPMaLMOHHBIE CIPABOYHbIE CHCTEMbI

Hassauue Kypca CcblIKa
OnekTpoHHas 0a3a TepuoAnuecKUx u3gaHui East View . .
. . https://dlib.eastview.com/
Information Services, OO0 «VIBUC»

[MTouckosas cucrema Akagemusi Google (Google Scholar) |URL: https://scholar.google.ru/

WudbopMmaioHHast cucteMa - EuUHOe OKHO [OCTyIa K
UH(pOpPMAIIMOHHBIM pecypcam

URL: http://window.edu.ru/

9 Marepua/IbHO-TeXHHYECKOe ofecriedeHne JUCIUITTUHBI
MarepHanbHO-TeXHUUECKOe obecrieueHre AUCIUIUTHHBI BK/FOUAeT:

Tun v Ha3BaHUe dyJUTOPUH

OcHaueHue ayIuTOpUA

JIeK1IMOHHas ayauTOpuUs

MynbTUMeuliHbIe Cpe/iCTBa XpaHeHus], repejjaud U
Tnipe/iCTaB/eHysl MUH(pOpMaLUu

JIaboparopust «MexaHHKH,
MOJIEKY/ISIpHOM (DU3UKHU U
TePMO/ITUHAMUKI»

1. ba/yicTuyeckrie MassTHUKH.

2. MasitHuk O6epbeka.

3. ®ur3nueCcKuil MasiTHUK.

4. Tocka I'anbTOHA.

5. JTabopaTopHast yCTaHOBKA [jisI UCCJIeI0BaHMUST
pacrpeiesieHUs] TEPMO3JIEKTPOHOB 110 MOZYJIF0 UX
CKOPOCTH.

6. JlabopaTopHasi yCTaHOBKa JI/Isl OTIpe/ie/IeHust
Trokasaresiel aauadbartel y Metoziom Kiiemana u /le3opma.
7. JlabopaTopHasi yCTaHOBKa /IJIs1 IPOBEPKH 3aKOHa
BO3pacTaHusl SHTPOIUU B rpoLecce Aud@y3nu ra3oB Ha
MO/le/Iv TTlepeMelIMBaHus 111apoB.

8.JTabopaTopHasi yCTaHOBKa /IJIsl IPOBEPKH 3aKOHOB
BO3paCTaHUsI SHTPOIIMU B MPOL{ecce TeryioooMeHa.
9.¥craHoBKa JlabopaTopHast il U3yUeHHst 3aBUCHUMOCTH
CKOPOCTH 3ByKa OT TemnepaTypbl "M®-C3-M"

10. Y craHoBKa /1abopaTopHast ZiJisi UCC/ieJOBAHUS
TernI0eMKOCTH TBepgoro Tena "M®-TET-M".

11. YcraHoBKa 1abopaTopHasi iJisl OTIpe/ie/IeHHsI
yHUBepcalbHOU ra3oBoi rnocrostHHon "M®-OI'TI-M".
12.Ctenp nabopaTopHBIiA Ta30BbIe MPOLIECCHI.

13. MepuTenbHbIM UHCTPYMEHT.

Jla6opaTop1/1;1 «SJIeKTpI/IquTBa u
OIITUKIN»

1. JTabopaTopHasi yCcTaHOBKA [Ij1s1 UCCJIeI0BaHMUST
3J1IEKTPOCTaTUYEeCKOTI'0 IO/ C IOMOLbIO0 OZJMHAPHOIO
30H/a.

2. YCcTaHOBKa /1 LIIYHTUPOBaHUS MU/IMaMIlepMeTpa.
3. YcraHoBKa 1abopaTopHasi /i71st OTipe/iesieHust
VMH/YKTUBHOCTH COJIEHOW/,Aa U MarHUTHOM
TIPOHULIAEMOCTH.

4. YcraHoBKa ylabopaTopHasi il U3yueHUst pe3oHaHCa
HarpsbKeHUH U onpejesieHus UHAYKTUBHOCTH

5. JTabopaTopHast yCTaHOBKa [I/Ist U3yUeHUsl [I/TUHEI
CBETOBOW BOJIHBI Y XapaKTePUCTHK AU(PaKIIMOHHOMN
pelleTKH.

6. JlTabopaTopHasi yCTaHOBKA [IJisl OTpe/ieIeHust paJyca



http://window.edu.ru/
https://scholar.google.ru/
https://dlib.eastview.com/

Tun ¥ Ha3BaHUWe ayIUTOPUU

OcHallleHre ayauToOpyun

KPUBH3HBI JIMH3bI U [I/TUHBI CBETOBOM BOJIHBI C TIOMOILLbIO
KoJier; HeroToHa.

7. JlabopaTopHasi yCTaHOBKa JIJIs1 OTIpe/ie/IeHHst
KOHLIEHTpaL[M¥ PaCTBOPOB Caxapa U MOCTOSTHHOU
BpalleHUsl.

8. MepuTenbHbI UHCTPYMEHT.

Jlaboparopust «AToMa, TBEpP/I0T0
Tesa, sifipax»

1. JTabopaTopHasi ycTaHOBKa /Ijisl U3yueHUsI BHEIITHETO
doTorddekra.

2. YCcTaHOBKa /I/1 U3yUYeHHUs CrieKTpa aToMa BoZopoja v
oripe/ie/IeHus IOCTOSTHHOM Puzbepra.

3. YcTaHoBKa jlabopaTopHast Jjist OTipe/ie/IeHusT
TIOTEeHII1aIa BO30Y K/IeH!Us rasa.

4. YcTaHOBKa JI/1s1 OTIpeie/ieHHsl I/TMHBI TIpo0era 4acTHI]
B BO3/yXe.

5. MepuTe/ibHbI{i UHCTPYMEHT.

Ayautopuu Jijist TPYTIIOBLIX U
VMH/VBU/1yalbHbIX KOHCY/IbTal[UH,
TeKYIL[ero KOHTPOJIS U
MPOMe)XYTOUHOM aTTecTaliuu
BK/THOYAIOT:

WHTepaKTHBHas [J0CKa, My/IbTUMEIUHHBIN MPOEKTOP,
9KpaH.

Ayputopuu Al CaMOCTOSTeTbHOM
paboThl C BBIXOZOM B VIHTepHeT u

C [OCTYyIIOM B  3JIEKTPOHHYIO
VMH(OpMaLMOHHO-
obpa3oBaTebHYI0 cpeny
YHUBEpCUTETa.

KOMITbIOTEpPHbIE K/IaCChl; UHTa/bHBIE 3a/bl OMO/IMOTEKH
[TepconanbHble KoMIblOTephl ¢ TlakeTom MS Office, c
BBIXOZIOM B VIHTepHeT M C [JOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMaLIMOHHO-00pa30BaTe/IbHY0 cpeny
yHUBEpCUTeTa BKJIIOUYAKOT: [ePCOHa/bHbIe KOMIIBIOTepPbI
c nakerom MS Office.

[MTomeriieHue [/ XpaHeHUsT U
MpoUIaAKTHUECKOTO
obcy>xuBaHus yueOHOTO
000py10BaHust

CTes1aXu, ceibl /7151 XxpaHeHUs1 yueOHOTO
obopyioBaHusi. IHCTpyMeHTHI /711 pEMOHTA
obopyoBaHusl.




MpunoxxeHwne 1
Mo oucumnnmHe «®nsmkKa» NpenycMoTpeHa ayaguTopHasa u BHeayouToOpHas
camocTosaTenbHaa paboTta oby4arLmxcs.
AyOonTopHasa camocTosTeNbHaa paboTa CTyAeHTOB npegnosaraeT peweHue
KOHTPOJIbHbIX 3aZa4 Ha NMPaKTUYeCKNX 3aHATUAX.

lNMpumepHbie ayaNTOPHBIE KOHTPOJIbHbIEe paboTtsl (AKP):
1 cemecTp
KoHTponbHaa pabota Ne 1 «®Pusnyeckme oCHOBbl MEXaHUKU>»

3apaHue 1. Pagnyc-BeKTop YacTuubl onpenensaeTcs BblpakKeHUem

F=3t 144047k rpe L],k - epnnuanbie BekTopa oceit X, Y, Z. BoiancauTs: 1)
nyTb S, NponAeHHbIN YacTuuen 3a nepsble 10¢, 2) Moaynb NnepemMelLeHnsa Ar 3a
ToXXe BpeMs, 3) yckopeHue vyactuubl. OTBeT: S=500M, Ar=500M, a=10 m/c?.
3apaHue 2. Kosieco BpallaeTcsa BOKPYr HEMNOABUXHOM OCU Tak, 4TO yron

2 .
MOBOPOTAa 3aBUCUT OT BPEMEHM Nno 3akoHy ¢=10+20t-2-t"  HanTtu: 1) cpenHee

/
3Ha4YeHue yrsii0Bom CKOpPOCTHU (o] 3a NPoOMeXXyTOK BpeMeHn oT t=0 00 OCTaHOBKU;
2) yrnoBoe ycKopeHue B MOMeHT OCTaHOBKW KoJsieca; 3) NOoJIHOE YCKOPEeHMe TOYKN,
Haxo4swencsa Ha pacctosHum 0,1M OT OCK BpalleHus a8 MOMeHTa BpeMeHun t=4 c.
OTBeT: 10 pan/c; -4 pan/c?; 1,65 m/c?.
3apaHue 3. [10 rOpM30OHTa/IbHOW MOBEPXHOCTU OBMXXETCHA Te/10 MacCOn m=2 Kr
non Aencremem cunbl F=8 H, HanpasneHHon nog yrnom a=60° K ropu3oHTy. HaiTun
paccTosiHMe, KOTopoe MpoLUsIo Teno, ecyi ero CKoOpoCTb yBenm4dunacb ¢ 3 1o 5 M/c,
a KO3 PULUNEHT TPEHUA MexXay TeJIOM N NMOoBepXHOCTbIo paBeH u=0,1.0TBeT: 5,9 M.
3apaHue 4. LLlap Maccom m;=5 Kr ABMXeETCH CO CKOPOCTbIO Vi= 1 M/C 1
CTaJIKMBaeTCs C MOKOAWMMCA LWAapoM Macconm my=2 Kr. Onpegennte CKOpoCcTr
LWapoB rnocne ygapa. Yoap cHuTaTb YANpyrmuMm, NpsaMbiM U LeHTpalibHbIM. OTBET:
0,43 m/c, 1,43 m/c.

3apaHue 5. YpaBHeHue KonebaHnim TOYKN nMeeT BUL: x=A-coswlt+T] , roe A=0,02
M, w= T c?, T =0,2 c. OnpenennTb Nepuom, HavyasbHyo a3y KonebaHnn ToYKN 1
eé ycKopeHune B MOMeHT BpemeHn 1 c. OTBeT: T=2 C; ¢o=0,2n pag; a =0,16
m/c?.

KoHTponbHasa pabota Ne 2 «CtaTtuctuueckasa (pmsmka v TepMoanHaMuKa»

Hangute ona razoobpa3Horo azoTa TemnepaTypy, Npn KOTOPON

3apaHue 1.
cKopocTaAM mMosiekys v = 300 M/c n v, = 600 M/C COOTBETCTBYIOT OQVNHAKOBbIE
m(Vi-V;
_ VeV gk
4kIn(V,/V,)

3HaYeHusa PyHKUMK pacnpeneneHna Makcsenna f(V). OTBerT:
3apaHue 2. igeanbHbi ABYXaTOMHbIN ra3 o6bemMoM 5 n n pasneHuem 10° Ma
N30XOPUNYECKN Harpenau, B pesysibTaTe Yero cpefHas KUHeTU4YeCcKas sHeprusa ero
MoJsiekyn ysesnyunacb oT 0,0796 3B no 0,0923 3B. Ha cko/sibKO Npu 3TOM
N3MEHNTbCSA AaBJieHne rasa? B ganbHenwem ras n3oTepMmmyeckn pacwimpumnm o
HaYanbHOro gasneHus. OnpegennTte o6beM rasa B KOHUe npouecca. OTBeT:
yBenun4utcsa Ha 0,16 Mla; 5,8 n.

3apaHue 3. Onpegenute KO3(PPULUNEHT TEnJI0NPoBOAHOCTN A a30Ta, ecsu
KO3(h(pNUMEeHT ANHaMNYECKON BA3KOCTU N A1 HEro Npu Tex e yCcJoBuAxX paBeH
10 mklaec. OTBET: A=7,42 MBT/M-K.

3apaHue 4. 12 r a30Ta Haxo4saTCA B 3aKpbITOM cocyne obbemMoM 2 n npu
Temnepatype 102C. Nocne HarpeBaHUsa OaBJsieHNe B cocyae CTaNlo paBHO
10*MM.pT.CcT. Kakoe KonmyecTBo Tenaa 6bi10 cooblieHo rasy npym HarpeBaHum?
OTBeT: 4,1:103 O x.



3apaHue 5. Cmewann Boay Maccom m;=5kr npm temnepatype T:=280 K ¢
BOOOW Maccom m,=8Kr npu Temnepatype T. =350 K. HanTtu: 1) TemnepaTtypy 6
cMecu; 2) usmeHeHune AS sHTponun, nponcxogsuiee rnpu cMewmsaHnm. OTeeT: 323
K; 0,3 kOx/K.

KoHTponbHasa pabota Ne 3 «DneKTpuiecTBO U MarHeTUsM»

3apaHue 1. DnieKTpuyeckoe noJsie co3gaHo asymsa 3apagamum d:=10 HKn n g.=-20
HKN, HaxooAWwmMMnNca Ha pacctosHum d=20 cm apyr oT gpyra. OnpenenuTb
HanpsAXXeHHOCTb NO0JIA B TOYKe A, yZlaJIeHHOM OT NepBOro 3apsja Ha paccTossHne
ri=30 CcM 1 OT BTOPOro Ha r,=50 cMm. PaccumnTtaTb paboTy, KoTOpyto Heobxoanmo
COBEpPLNTb, 4YTOObI NEPEHECTUN TOYEYHbIN 3apal qo=510" Kn 13 To4kn
Haxo4saWMNCA nocepegnHe mexxay 3apsgamm B Todky A. OTteeT: 280B/m, 0,42 Ox.
3apaHue 2. iIMeeTcsa NnpeaHa3Ha4YeHHbIN 0719 NU3MEPEHNS Pa3HOCTU NOTEHLMNANO0B
00 30 B BonibTMeTp conpoTuBsieHneM 2 KOM, KOTOpOro pasgesieHa Ha 150
neneHuin. Kakoe conpoTuBIeHNE HAA0 B3ATb U KaK ero BKJYUTb, YTOObI 3TUM
BOJIbTMETPOM MOXXHO Obl/I0 N3MEPUTL Pa3HOCTb NMOTEHUMaNoB Ao 75 B? Kak
N3MEHUTCH NMpu 3TOM LeHa fesieHus sosbTMmeTpa? OTteeT: 3 KOM, 0,5 B/gen.
3apaHue 3. [10 NPOBOJIOYHON paMKe nMmetroLen hopmy nNpasubHOro
LIEeCTNYrosibHUKa, NOeT TOK cunon =2 A. MNMpn 3ToM B LEHTPE paMKn obpa3syeTcs
MarHMUTHOE MnoJie C HanpPsA>XXeHHOCTbo 33 A/M. HanTu AnnHY NPOBOJIOKU, N3 KOTOPOW
coenaHa pamka. OTteeT: /=0,2 M.

3apaHue 4. [lpoBoasuLad paMKa noMelieHa B 04HOPOAHOE MarHUTHOe noJie C
nHaykumen B = 0,1 Tn. M10CKOCTb paMKK COCTaBJIAET C HanpaBJieHUEM
MarHuTHoro nonsa yron @ = 30° Mnowaab paMmkn S = 20 cm?, conpoTuBneHne R =
0,1 OM. MarHuTHOEe rnoJie paBHOMEPHO YMeHbLUaeTCca 00 Hyna 3a Bpema At=0,1 c.
OnpepenuTe: a) cpefgHee 3HavYeHme 3.4.C. UHAYKLUMK, BO3HMKAIOLWEN B paMKe; )
CUNy UHOYKLUMOHHOIO TOKA; B) 3apsaf, KOTOPbIA NpoTeyeT No paMKe 3a BpeMms
yMeHbleHus nons. OteeT: 1 MB; 10 MA; 103 Kn.

3apaHue 5. ConeHong C MUHAYKTUBHOCTbLIO L=7 MIH 1 aKTUBHbIM COMPOTUBJIEHNEM
R=44 OM NoaKIYNIN K UCTOYHNKY NOCTOAHHOI0 Hanps»eHus Uy, a 3aTeM K
reHepaTopy CUHYCONOa/IbHOrO Harnps»XXeHusa ¢ 4eNCTBYOLWMUM 3HaYeHneM
Hanps>xeHusa U,=Uo. MNpn Kakon 4acToTe reHepaTopa MOLWHOCTb, noTpebnsemas
coneHongoMm, byneT B 5 pa3 MeHblLUe, 4eM B NepBoM ciyyae? OTeeT: v=2 KIU.

2 ceMmecTp
KoHTponbHasa paborta Ne 4 «OnTuka»

3apaHue 1. B onbiTe FOHra Ha NyTn 04HOro N3 MHTePEPMPYIOLLNX NyHeNn
rnomMeLlasiacb TOHKaa CTEKJIAHHasA NaacTUHKa, BCeACTBME Yero LeHTpaJibHas
cBeTJ1as noJsioca cMellasnachb B NOJIOXKEHME NepBOHaYasIbHO 3aHATOE NATOW CBET/I0N
rnosiocon(He c4YMTasa ueHTpasbHOW). JIyd NnagaeT Ha NIaCcTUHKY NepneHanKyspHO.
MNMoka3aTenb NpesioMmaeHns NnacTuHkM n=1,5. nnHa BosHbI cBeTa A=6-107 M.
KakoBa ToJsilnHa NAacTUHKKN? OTBET: 6 MKM.

3apaHue 2. benbin cBeT NagaeT HOPMaslbHO Ha NOBEPXHOCTb CTEKAAHHOMN
NaacTUHKK TonwmHon d=0,4 MKM, Haxogsauwencsa B sosayxe. lNokasaTtenb
npenomnaeHusa ctekna no=1,5. Onpegennte: a) reoMeTpuU4eCKyo N ONTUYECKYIO
Pa3HOCTb X04a MHTeP(EPMPYIOLLMX JIyHen B npoxoasiwiem ceeTe, 6) ANNHLI BOJIH,
WHTEHCMBHOCTb KOTOPbIX 0CNabnseTca nocsie NpoxXoXAeHns naacTuHKK. CyntaTb,
4YTO BUOMMaAs 4acCTb CreKTpa JIeXXUT B MHTepBasie oanH BosH oT 0,4 no 0,7 MKM.
OtBeT: 0,8 MKM; 1,2 MKM; 0,48 MKM.

3apaHue 3. Ha andpakuUMOHHYIO peLlleTKy HOpMaJibHO NagaeT Ny4ok cBeTa.
KpacHasa nMHuA ¢ AIMHOW BOJIHbI A=630 HM BuHa B CreKTpe TpeTbero nopsaaka
nop yrnom @=71° Kakasi cnekTpasibHasi IMHUS BUAHA Mof 3TUM XXe YrjioM B
CrNekTpe 4YeTBepToro nopagka? Yemy paBHa NoCcTossHHasa peweTkn? CKoOJNIbKO BCEro
KpacCHbIX MaKCMMYMOB faeT 3Ta peweTka? OteeT: 473 HM; 2 MKM, 7.



3apaHue 4. [lBa nondpusaTopa pacnosioXXeHbl Tak, YTO Yyrosl Mexnay nx
MJIOCKOCTSAMM NponyckaHus paBeH 25° OnpenennTb, BO CKOMIbKO pa3 YMEHbLUNTCS
MHTEHCUBHOCTb €CTEeCTBEHHOIr0 CBeTa Nnpu npoxoXxaeHun: 1) 4yepes oanH (Nepsbii)
nonspuiaTop, 2) Yyepe3 oba nonspusatopa. KoachdunumeHT nornoweHnsa ceeTa B
nonspusaTtope paseH 0,08. OTeeT: 2,17; 2,88.

3apaHue 5. Kakasa nonsa sHeprum poToHa n3pacxogoBaHa Ha paboTy BbipbiBaHUS
3J1IEKTPOHA, eC/n KpacHas rpaHuua gotoadpdekta 307 HM N MaKCUMalbHas
KNUHeTn4Yeckasa saHeprusa potoanektpoHoB 1 3B? OTteeT: 0,8.

KoHTponbHasa paborta Ne 5 «kKBaHTtoBas ¢pmsuka»

3apaHue 1. YepHoe Tesio uMeeT TeMnepaTypy 3 KK. lNpun oxnaxgeHnn tena
OJIMHA BOJIHbI, MPUX04ALWancs Ha MaKCUMYM U3Jly4aTeNbHON CNOCOBHOCTN,
n3MeHunacb Ha 8 MKM. [1o0 Kakon TeMrnepaTypbl oxnagnnocb Teno? OteeT: 323K.
3apaHue 2. OneKTpoH obnagaeT KnHeTmnyeckom sHepruen 30 3B. OnpegennTb
0ebponneBcKyo OJIMHY BOJIHbI 3/IEKTPOHA. BO CKOMIbKO pa3 M3MeHUTCs 3Ta AJIMHa
BOJIHbI, €CJZIN KNHETUYECKas SHEePrna yMeHbLlNTCcs Ha 20%? OTBeT: 2,2.10'%Mm;
1,12.

3apaHue 3. [Npu ABMXKEHUN YaCTULbl BAOJIb OCU X CKOPOCTb €e MOXeT bbITb
onpefeneHa Cc TOYHOCTbIO (owmnbkon) oo 1 cm/c. Hantm HeonpeneneHHoCTb
KoOpAuHaTbl, €Cnn YacTuuen asnseTtca: 1) anekTpoH, 2) apobuHka maccown 0,1r.
OTeeT: 0,01M; 10%8Mm.

3apaHue 4. YacTuua HaxoaumTcs B beckoHe4yHo rnybokon ogHOMEpPHON
MOoTEeHUMaNIbHOW MMes MUHUMaJIbHYIO 3Hepruto. KakoBa BepOSTHOCTb
obHapy>XXeHus YacTuubl B cpenHen Tpetu amel? OTeeT: 0,609.

3apaHue 5. OnpenennTb OJINHY BOJIHbI, COOTBETCTBYIOLLYIO TPETbEN JINHUN CEPUN
banbmepa: 1) B cnekTpe nsny4yeHnn sogopoaa, 2) B cnektpe nsny4yeHmsa noHa
rennsa. OteeT: 434HM, 109HM.

KoHTponbHasa pabota N2 6 «®Pusuka agpa v 3J71eMeHTapHbIX YacTUL,»

192
3apaHue 1. [lepBoHavasibHasg Macca U3oTona npuaus mlr paBHam =5r,
nepuof nosaypacnaga 75 cytok. Onpenennte, CKOJIbLKO aaep pacrnageTtcs 3a 1
CeKyHAy B 3ToM npenapaTte. CKOJIbKO aTOMOB 3TOrr0 rnpernapaTta ocTaHeTCsa Yyepes3
30 CyTOK 1 BO CKOJIbKO pa3 M3MEHUTCH aKTUBHOCTL MNpernapaTa 3a 3TO BpemMsa?
OTtBeT: 1,67:10%; 1,2-:10%%; 1,32.
3apaHue 2. Appo bepunnuna-7 B-paanoakTUBHO Mo cxemMe K-3axBaTa. 3anucaTb
peakuuto. Kakme 4actuubl npu 3ToMm 0bpasoBannch?
3apaHue 3. HenTprHHOE n3nyvyeHne 3Be34bl MOXKET BO3HUKHYTb 3a CHET
obbeAnHEHNSA ABYX NPOTOHOB C 0bpa3oBaHMEM OENTOHA. 3anuwmnTe peakumio.
Kakune 4actumubl ewe obpa3yloTcsa B 3TOMN peakummn?
3apaHue 4. HanTm sHepruio CBA3n sapa, KOTopoe nMeeT 0gUHAKOBOE YMNCI0

o o 27
NPOTOHOB N HENTPOHOB N Paanyc, B MOATOPA pa3a MeHbLUWIiA paguyca sapa Al

OTBeT: 'Be , 56,5 M3B.

3apaHume 5. 13 nepBoHaYvYanbHO cBOBOAHLIX MPOTOHOB N HENTPOHOB
obpa3yeTcs aapo yrnepona-12. Kakas saHeprus npm 3TOM BblAENSETCHA, KakK OHa
Ha3biBaeTCca? Ecnm cuHTe3mpoBaTb TakuM obpa3oM 1 r yranepona, TO CKOJIbKO
BCEro BblOE/IUTCA NPU 3TOM 3HEPrnm? KakoMmy Koam4ecTBy He(pTH 3Ta saHepruns
3KBUBaJsieHTHa? OTBeT: 92,4 M3B; 740 I'x; 16 T.

BHeayauTopHasa camocTosiTenlbHas paboTa obyydatolmxcs BkaoYaeT B cebs:
npopaboTKy NIEeKUNOHHOro MaTepurana, nlyyeHme nutepaTypbl No
COOTBETCTBYIOLLEMY pa3aesny; peweHne NHANBMAyaJ bHbIX AOMALWHWUX 3a4ay,
NMoAroTOBKY K BbIMNOJIHEHUIO NabopaTopHbIX paboT, MOArOTOBKY K OTHYETY Mo
nabopaTopHbIM paboTaM, NOArOTOBKY K CEMMHapaM.



lNMpumepHblie MHONBHUAYaIbHbIE fOoMaLUHKe 3agaHnsa (UM43)
1 cemecTp

3apaya Ne 1 «<KKuHematuka nocTtynaTteJsibHOro u BpawlaTteJZibHOro ABu>xeHuma»

TouKa ABVXKETCS MO OKPY>KHOCTW PaAnycoM 4 M Mo 3akoHy S =A+Bt’ rpe S -
nponaeHHbIn NyTb, A=8 M, B=2 m/c?, t- Bpems. OnpenennTb, B KAKOM MOMEHT
BPEMEHUN HOPMaJibHOE YCKOpPeHMe paBHO 2 M/c? HalTu CKOPOCTb, TaHreHUnanbHoe
N NOJZIHOE YCKOPEeHMe TOYKM B 3TOT MOMEHT BPEMEHMU

3apauya Ne 2 «[luHaAMMKa NOCTYNaTeJIbHOro ABUXXEHUSA»

Ha obon maxoBuka agnameTpom 60CM HaMOTaH WHYP, K KOHLLY KOTOPOro npmsesa3aH
rpys c Mmaccom 2 Kr. OnpenennTb MOMEHT NHepLMN MaxoBUKa, eC/IN OH BpaLlasch
pPaBHOYCKOPEHHO MoA AeNnCcTBMeM rpysa, 3a Bpems t=3c nprnobpen yrnosyto
CKOpOCTb 9 papg/c.

3apauya Ne 3 «[luHaMMKa BpallaTesibHOro ABUXKEHUS»

Ha Ban B BUAE LUMAMHAPA C FOPM30HTAJIbHOW OCbIO BpalleHNa HaMOTaHa HeBecoMas
HUTb, K KOHLLY ee NpukpernseH rpys. Kakyi yrioByt CKOpoCTb byaeT nmeTb Ban
CMycTsa 2C NocJie Havyana ABWMKEHUS rpysa, ecnm macca Bana 4 kr, ero paguyc 20
CM, Macca rpy3sa 0,2 Kr, 4eNCTBUEM CU TPEHUS Ha ABWXKYLLMECHA Tesla MOXKHO
npeHebpeyb

3apa4a Ne 4 «<3aKOHbl COXpPaHEeHUs B MeXaHuKe»

[Ba Masnbix No pa3Mmepy rpysa Mmaccamm m;=10 Kr 1 m,=15 Kr nogBeLleHbl Ha
HUTAX OAWNHAKOBOW OJIMHbLI L=2 M B 04HON TOYKE N ConpuKacatoTcsa Mexay cobon.
MeHbLnin rpy3 6bla OTKIOHEH Ha yron a=60° n oTnyuweH. OnpegennTte BbICOTY, Ha
KoTopyt nogHMMyTCsa oba rpysa nocsie abconoTHO Heyrnpyroro ynapa

3apayda Ne 5 <MexaHuyeckue KonedbaHua»

Mepnop 3aTyxatowmx Konebanmm paseH T = 4¢, norapndMn4eckuin 4eKpemMeHT
3aTyxaHua 1,6; Ha4danbHasa pa3a pasHa 0. CMeLleHne TOYKM B MOMeHT T/4 paBHO
4,5 cM. HanucaTb ypaBHeHne KonebaHun n nocTponTb rpaduk B npegenax Tpex
nepnonos

3apayva Ne 6 «<PenaTUBUCTCKasa MexaHUuKa»

B nabopaTopHOM cncteme oTcyeTa 0A4Ha M3 ABYX OAMHAKOBbLIX YaCTUL, C MacCon My
MOKOUTCSA, Apyras ABMXKETCS CO CKOpoCcTbio v=0,8¢C No HanpasJIeHUNIO K
rnokosiwencs 4actuue. Onpenennte penaTUBUCTCKYIO MacCy OBUKYLLENCHA YacTuLbI
B 1abopaToOpHON CUCTEME OTCYHETA U ee KNHETUYECKYIO SHEPruto

3apauya Ne 7 «<MKT. Ctratucruueckas pumsuka»

B cocyne obbemMomM 20 1 HAXOAUTCA CMeCb BOAOPOAA U resing noj naBneHnem 2
aT™M. Obuas macca cMecn 5 r. U3BeCTHO, YTO CpefHAS KUHETNYEeCKas SHeprus
MnocTynaTesIbHOro ABMXXEHNSA MOJIeKYJ1 cMecu ra3os paBHa 0,038 3B. Bo CKoOJIbKO
pa3 oT/InYalTCAa MacCbl BOOOPOAA U rennsa B cMecn?

3apa4ya Ne 8 «<MpeanbHbIK ras»



3 MOJIS @30Ta MJIOTHOCTbIO p=1,25Kr/mM3 N30XOPHO Harpenun Tak, 4YTo ero AaBJieHne
n3meHunacb ¢ 1,1-10°Ma po 1,6-10°Ma, a 3aTeM n30b6apHO C>Xann oo
rnepBoHa4vaNbHOW TeMnepaTypbl. OnpenennTte TeMnepaTypbl B KaXXK40M U3 Tpex
OMNCaHHbIX COCTOSAHMIN N KOHeYHbIn 06beM rasa. sobpasnte rpadmkm aTnx
npoLeccoB B KoopanHaTax P-T

3apauya Ne 9 «[MepBoe Hayasio TEPMOAUHAMUKU»

B pe3synbTaTe n30TepMMYECKOro paclumpeHmnsa asota maccom m=0.2krnpu
TemnepaTtype T=280 K 06bem ero ysennymBaeTcs B 2 pa3a. OnpegennTtb: 1)
paboTy A, COBEPLUEHHYIO ra3oM Npu paclimpeHunn; 2) nameHeHne AU BHyTpeHHeN
3Heprumn; 3) Koan4ecTBo TenaoTbl Q, NOJly4eHHOe ra3om

3apaya Ne 10 «<BTopoe Ha4yasno TepMOAUHAMUKU»

Kycok nbga macconm m =200r, B3aTbIn Npu TeMmnepaTtype t; = -10C°, 6bin HarpeT oo
TemnepaTypbl t; =0C° 1 pacnnaeneH, nocne 4yero obpasosaBLllasacsa soga bbina
HarpeTa oo TemnepaTypsbl t; = 10C°. Onpenenntb nsMeHeHne AS sHTponuu B Xone
YKa3aHHbIX MpoOLeccoB.

3apaya Ne 11 «dnekKrTpocTaTuka»

AneKTpunyeckoe nose cosgaHo Aymsa 3apagamu q:=10 HKn n q,=-20 HKn,
Haxo4saWMMNCa Ha pacctoaHmm d=20 cm gpyr oT gpyra. OnpegennTtb
HanMpPs>XeHHOCTb NoJ1A B TOYKe A, yOa/leHHOW OT NepBOro 3apsaga Ha pacCTosHune
ri=30 CM 1 OT BTOPOro Ha r,=50 cMm. PaccuymnTtaTb paboTy, KoTopyto Heobxoanmo
COBEpPLUNTbL, YTOObI NEPEHECTN TOYEYHbIN 3apPaa qo=510" Kn 13 To4YKn
HaxoOAWMNCA nocepegnHe Mexxay 3apsgaMmm B TOYKY A.

3apauya Ne 12 «[MMOCTOAHHbIN 3J/IEKTPUYECKUMN TOK>»
Ha puc. 3.1. €,=1,0 B, €,=2,0 B, €3=3,0 B, n=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0

OwMm, R3=1/3 OM. OnpegenuTte: 1) cuibl TOKa BO BCEX YHaCTKax Lenu; 2) Tensosyto
MOLLHOCTb, KOTOpas BblgesnsaeTcsa Ha conpoTussieHUn Rs.

E_gl_n"_g

3,73
Ry £2, 12
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nur 51

3apauya Ne 13 «9neKTpoMarHeTusm»

Mo nByM 6€CKOHEYHO OJIMHHBIM NPSAMbIM NapaniesibHbiM NPOBOAAM, HAXOAALWMMCS
Ha pacctoaHunm R=10,0 cMm gpyr oT Apyra B BakyyMme, TekyT TOKM 1,.=20,0 A n
[,=30,0 A ognHakoBOro HarnpasneHna. OnpegenuTe MarHUTHYO MHOYKUWIO nons B,
CO3aBaeMOro ToKaMun B TOYKaXx, JieXallnx Ha npsaMon, coeamHsaowmnx oba
nposoga, ecnun: 1) To4ka C nexxuT Ha paccTosaHum ri=2,0 cM neBee neBoro
NnpoBOAa; 2) ToYKa [ IeXXUT Ha pacCcTosHum r,=3,0 CM npaBee npaBoro nposoaa; 3)
To4ka G nexxuT Ha paccTosaHun r;=4,0 cM nNpasee 1eBOro NpoBsoAa.



3apaua Ne 14 «DneKTpoMarHeTtusm»

DNEeKTPOH, YCKOpeHHbIN Hanps>xeHnem U=200 B, BneTaeT B 04HOpPOgHOE
MarHuMTHoOe noJsie ¢ nHaykumen B=0,7-10* Th nepneHANKYAapPHO CUJIOBBLIM JIMHUAM.
HanTn paanyc oKpy>XHOCTU, MO KOTOPOWN ABUMXXETCHA 3/1IeKTPOH B MarHUTHOM MoJsie n
nepuwon ero BpauleHus. OteeT: R=0,68 m; T=5,1-10" c.

3apauya Ne 15 «<9neKTpoMarHUTHaA UHAYKLUUA»

MpoBoAALWMK NAOCKNUA KOHTYP, UMeLWnin opMy OKPYXXHOCTU paaunyca r = 0,05 m
nomeLleH B OAHOPOAHOE MarHUTHOE MnoJie Tak, YTO JIMHUU MarHUTHOW UHAOYKL NN
noaa HanpasAeHbl NeprneHanKYSAPHO NJI0OCKOCTM KOHTYpa. ConpoTueaeHue
KOHTypa R = 5 OM. MarHuTHasa MHOYKUNSA MeHSAeTCcs no 3akoHy B = kt, roe k = 0,2
Tn/c. OnpegenuTe: a) 3.4.C. MUHOYKLNW, BO3HNKAIOLLYIO B 3TOM KOHTYpe; 6) cuny
WHAOYKLMOHHOIO TOKa; B) 3aps4, KOTOPbIA NpoTeYeT No KOHTYpPY 3a nepsbie 5
CeKyH[ U3MeHeHus nons.

2 ceMecTp
3apayda Ne 16 «MIHTepdepeHuUnsa cBeTa OT TOYEUYHbIX UICTOYHUKOB>»

B onbiTe KOHra Ha NyTW O4HOro U3 NHTepdepupyrLWNX TyHen noMmewtasacb TOHKas
CTeKJISHHaA nNJjacTUHKa, BC/IeACTBME Yero LueHTpasibHasa CBeTas rnoJsoca
cMeLllasiacb B NONOXKEHME NepBOHa4vasibHO 3aHATOe NATOW CBETJI0M NoJIOCOonN(He
cYuTasn ueHTpanbHoM). Jlyd nagaeT Ha NIacTUHKY rnepneHankynsapHo. NokasaTesnb
npenomneHnsa nnacTtuHkn n=1,5. AnnHa BoNHbl A=6-107 M. KakoBa TosiLMHa
MJAACTUHKN?

3apaya Ne 17 «<IHTepcdepeHuUs cBeTa B TOHKUX MJIeHKax»

lMnockonapannenbHasa CTeKAAHHAA NAacTUHKa ToawmHon d=1,2 MKM 1 C
rnokasartenem npesomieHns n-=1,5 nomMmewieHa Mmexxgy ByMa cpefamum
rnokasaTtensamMu npesioMmaeHns ni n n,. CeeT C AIMHOW BOJIHbI A=0,6 MKM NnagaeT
HOPMaJibHO Ha NMAAacTUHKY. OnpenennTe oNnTUYECKY Pa3HOCTb X04a BOJIH,
OTPa>KEHHbIX OT BEPXHEN N HUXKHEN NOBEPXHOCTEN NMAACTUHKK 1 onpepennTe,
ycuneHme nnm ocnabneHne MHTEHCMBHOCTU NPOUCXOAUT Npu nHTepdepeHuUnn B
cnepoyruwmx cayydasax: a) ni<n<ng; 6) ni<n>n,

3apaya Ne 18 «Audpakuusa dpeHens»

Hangute pagnycbl NepBbiX Tpex 30H ®peHensa ons nioCKOW BOJIHbI, €Cnu
pacCTosiHME OT BOJIHOBOM MOBEPXHOCTU A0 TOYKM HabnoaeHmna 1 M. InnHa BOJSIHbI
A=500 HM.

3apaya Ne 19 «Audpakuusa dpayHrocgepa»

HanTtu HanbonbLlLunin NOpALOK CreKTpa A5 XeNTON JIMHNM HaTPpUS C AJIMHOW BOJIHbI
A=589 HM, ecnn NocToaHHaa AndpakunoHHON peweTkn d=2 MKM. CKOJIbKO BCEero
MaKCUMYMOB faeT 3Ta peweTka? o Kakmm yrnom ¢ HabnogaeTca nocaeaHnn
MaKCumMym?

3apaua Ne 20 «Monapusauma ceeta»

Yron Mexay niaockocTaMU NpPonyckaHus ABYX Nonsipu3aTopos paBeH 50°.
EcTecTBeHHbIN CBET, MPOX0OAsi YHEPE3 TaKylo cucTeMy, ocnabnsieTcs B 8 pas.
MpeHebperas NoTepsiMu CBETA NPU OTPAXXEHUN, oNpeaennTb KoddppuuneHT
NMornoLWeHNs CBeTa B NoNsipu3aTopax



3apaya Ne 21 «®doTtoacpdekT»

OnpenennTb HaMMEHbLUUI 3a0epPXXUBAOLWLNIA NOTeHUMan, HeobxoanMbln ons
npekpaweHnsa sMMCCUM C NOBEPXHOCTU hOTOKaToAa, €C/IM OH OCBeLlaeTCs
n3ny4yeHuem C gamHonm BonHbl 0,4 MKM, a KpacHas rpaHuua ansa matepuana
KaTtoda paBHa 0,67 MKM

3apauya Ne 22 «Tennosoe usnyvyeHue»

YepHoe Teno Harpesn oT TemnepaTtypbl 600K no 2400K. Bo CKOJIbKO pa3
yBennymnnacb obuwasa TennoBas sHeprus, nisyd4aemasa tenom? Ha cKonbko
n3MeHuNacb AJIMHA BOJIHbI, COOTBETCTBYOLLAA MAaKCUMYMY SHEPrUn N3Ny4eHns n
CneKTpasibHbIN COCTaB N3Ny4eHUs?

3apaua Ne 23 «3¢d ekt KomntoHa»

®oTOH C 3Hepruen 1 MaB paccesncsa Ha cBOHOJHOM MOKOMBLLEMCS 3/IEKTPOHE.
HalnTn KNHeTNYeCKYyl0 SHEePruto 31IeKTpoHa OTAa4Yn, eCn B pe3ysibTaTe paccesaHns
OJIMHa BOJIHbI POTOHA M3MeHuNacb Ha 25%

3apa4ya Ne 24 «95neMeHTbl KBAHTOBOU MeXaHUKUn»

I'Ipvl OBUXEHWMN YaCTuMLbl BOOJIb OC X CKOPOCTb €€ MOXET ObITb ornpepeneHa C

TOYHOCTbIO (owmbkon) p[o 1 cm/c. HamTm HeonpeaeneHHOCTb KOOpAMHAThI, €Can
YacTuuen asnsaetcs: 1) anekTpoH, 2) apobmnHka maccon 0,1r

3apaydya Ne 25 «HacTuua B NoTEHLMANILHON AMe»

CobcTBeHHasa yHKLMUSA, ONUCbIBatOLWLAs COCTOAHME MUKPOYACTULblI B BECKOHEYHO

o . . wn(x):Csin@x
FJ'Iy60KOI/| norTeHumaiabHOUN aMe LLMPNHOU £, nmeeT BNA ! . |/|CI'IOJ'Ib3yF|
YCJI0BNS HOPMUPOBKMU, onpenennTb MoCcTosaHHYo C.

3apaya Ne 26 «AToM no Teopuu bopa»
BblYNCNnNTb paanycbl NepBbIX Tpex opbuT 371eKTpoHa B aToMe BoAopoAa
3apaua Ne 27 «MsnyyeHue atoma»

Hantun HaVI6OJ'IbLIJle N HanMeHbLWY OJINHbI BOJIH CEPUN MaweHa B CnekTpe
n3nyyvyeHma sogopona. CpaBHI/ITb nojiy4yeHHble 3Ha4eHuna ¢ aJinHaMn BOJIH
BNONMOI o N3siy4eHunA

3apa4ya Ne 28 «<PapumoakKTUBHOCTbL>»

192
MepBoOHayvasibHaa Macca n3oTona npnaus mir paBHa m = 5, nepunon
nosiypacnaga 75 cytok. OnpenenuTe, CKOJIbKO AAep pacrnageTcs 3a 1 cekyHAy B
3ToM npenapaTte. CKOJIbKO aTOMOB 3TOro npenapaTta octaHeTcs Yyepe3 30 CyTOK U

BO CKOJIbKO pa3 M3MEHUTCHA aKTUBHOCTb NpenapaTa 3a 3TO BpeMsaA?
3apaya Ne 29 «3aKOHbl COXpaHEHUs B AAEepPHbIX peaKLuuax»
B ueHTpe conHua npoTekaeT TepMosAepHas peakuus cuHTesa reavs us sogopoaa,

B KOTOPOW U3 YeTbipex NpoToHOB obpa3yeTcs sapo He* n ABa NO3UTpPOHa.
3anuwunTe 3Ty peakumnio. Kakume ewe 4acTuubl 06pa3yoTcsa B Hen?



3apaya Ne 30 «DHeprus B aaepHbIX peaKuuax»

Kakoe konunyecTtBo U «BbiropaeT» 3a roj B epPHOM pPeakTope C 3NeKTPUYECKOon
MowHOCTbio 1 MBT n k.n.a. 38%? C4uTaTb, 4TO pacrnag agep ypaHa non
O0ENCTBMEM TEMNJI0BbIX HENTPOHOB NPMBOANT K 06pa3oBaHNIO N30TOMOB KCEHOHa-
141, cTpoHUMA-92 N Tpex BTOPUYHbIX HENTPOHOB.

lMepeyeHb nabopatopHbix pabor
1 cemecTp

Ne 1 «[MpMeHeHne 3aKOHOB COXPaHEeEHNA OJ1a onpeaesieHNa CKOpoCTu noJseTa
nynu»

Ne 4 «NccnepoBaHme BpallaTeNbHOroO ABUXXEHUSA TBEpPAOro Tena BOKpyr
HEernoABMXXHOWN OCU»

Ne 5 «OnpepneneHne xapakTepucTuk 3aTyxatowmnx konebaHmm pusnyveckoro
MasiTHUKa»

Noe 11 «M3y4eHune CTaTUCTUYECKNX 3aKOHOMEPHOCTEN»

Ne 14 «OnpepneneHune nokasatens aguabatel meTonoM KnemaHa v lesopma»
Ne 21 «iccnepoBaHme 31eKTPOCTaTUYeCKOro noJis C NoMoLLbIO 30HAa»

Ne 24 «PacwnpeHmne npegena nsMepeHnusa amnepMmeTpa NoCTOAHHOMO ToKa»
Ne 28 «OnpepneneHne NHOAYKTUBHOCTU KaTYLUKN U MAarHUTHOW NPOHULLAEMOCTU
heppomMarHUTHoOro Tena»

2 ceMmecTp

Ne 32 «OnpepeneHne pagnyca KpMBU3HbLI JIMH3bl U NOJIOCHI MPOMNYyCKaHUSA
cBeTo(hubTPa C MOMOLLbIO Kosew HeloToHa»

Ne 34 «OnpepeneHne AIMHbI CBETOBOW BOJIHbI U XapaKTEPUCTUK ANPPAKLNOHHON
peweTkun»

Ne 35 «OnpepneneHne KoHUEeHTpaLMM pacTBOPOB caxapa U NOoCTOSIHHOW BpalLleHus»
Ne 36 «CHATME BOJSIbTaMMNEPHbIX XapakKTepUCTUK PoTO3IeMeHTa 1 onpeaeneHmne
ero 4yBCTBUTEJIbHOCTU»

Ne 41 «NccnepoBaHme Bo3byXa4eHMA aTOMOB rasa»

Ne 42 «OnpepneneHune rnaBHbIX KBAHTOBbIX YMcen BO3OY )X AEHHbIX COCTOSAHUI aToOMa
Bogopona»

Ne 51 «/3y4eHne 3aKOHOMEpPHOCTeN a-pacnaga»

Ne 53 «OnpeneneHne MakCMManbHOM 3HepPrum B-4actuy, u ngeHTudnkaymsa
pagnoakTUBHbIX NpenapaToB»

lNMepeyeHb BONPOCOB K CEMUHaAPCKUM 3aHATUAM
1 cemecTp

CemuHap Ne 1 "KuHemaTvka M AMHAaMHKa IMOCTYNaTe/IbHOI0 M BpallaTe/1bHOr0
JABHOKeHUN "
1. Mexanuueckoe gswkenue. Cucrema orcuéra. MaTtepuasbHas TOUKa.
2. OCHOBHbIe KHUHeMaTU4eCKue XapakTepUCTUKU: TlepeMellieHue, IyTb, CKOPOCTb, YCKOPeHUe:
TI0JTHOe, HOpMaJIbHOe, TaHreHLManbHoe. Kiaccudukarus 1BrKeHNH.
3. IlocrynarensHoe aBuxeHue. LleHTp Macc. BpalljatenbHoe JBUKeHUe.
4. OCHOBHbIe KUHEMaTHYeCKHe XapaKTepUCTUKU BpalljaTe/IbHOrO JABW)KEeHUs: YIoJl I0BOPOTa,
YIJIOBOE IlepeMelljeHye, YIJI0Bble CKOPOCTh U YCKOpeHue.
5. Ces3b MeX/ly IMHEMHBIMU M YIJIOBBIMUA XapaKTePUCTUKU JIBUKeHUsl. PaBHOMepHOe 1
paBHOIIepeMeHHOe BpalljaTesibHOe /IBWKeHusl. [loHsATHe cOCTOSIHUS (PU3MYeCKOW CUCTEMbI U
ypaBHEHUS [ABUKEHUS.
6. [JuHaMuueckue XapaKTepUCTHUKU: CUIa , CWIOBOe I10Jle, Macca, UMITYyJIbC.



7. 3akoHbl HeloTOHA.
8. [dvHamuyecKue XapakKTePUCTHMKHU BpalaTeTbHOIO JBWXKEHUS: MOMEHT CU/Ibl OTHOCUTEbHO
0CH, MOMEHT MHepLuu. OCHOBHOM 3aKOH JJMHAMWKH BPALLIATe/IbHOTO JBVKEHUSI.

CemuHap Ne 2 "3akoH coxpaHeHus"
1. 3aKOH coxpaHeHns umMnyJabca, YCJI0BUSA €ro BbIMOJIHEHUS.
2. 3aKOH COXpaHeHUsa MOMeHTa UMMyJbCa, YC/IOBUSA €ro BbIMOJIHEHNS.
3. Pabota, MmomHOCTb. PaboTa TIpaBUTAlMOHHOW CWU/IbI, KOHCEpBAaTHBHBbIE CHJIbL. PaboTa
pe3ynbTUpylOlleld cunbl. KuHeTWdeckass 3Heprusi, TeopeMa 00 W3MeHeHWH KWHETHYeCKOMH
SHEepruHu.
4. 3aKOH COXPaHEHUS NOJIHON MeXaHU4YeCKOW IHEepPrum, yCciaoBUS ero BbIMOJIHEHUS.
5. CoynapeHue gByx Teil.
6. CBA3b 3aKOHOB COXPaHEHMS CO CBOMCTBaMM MPOCTPaAHCTBA N BPEMEHMN.

Cemunap Ne 3 "Kosie0aHusi 1 BOJTHBI"
1. dnsnyecknin 1 MaTeMaTUYECKNN MAATHUKN.
2. lapMoOHnyeckme, cBobBOAHbIE, BbIHY)XAEHHbIE W 3aTyxawowwue KonebaHus:
anddepeHumanbHble, rpauKn, XapakTepucTuUKn.
flBneHne pesoHaHca 1 ero usmnyeckas npupoga. Npumepslt.
BonHa. Bugbl BoNIH. MexaHn3M obpa30BaHNA MEXaHUYECKMNX BOJIH.
3ByKoOBas BoJIHa. MexaHn3m obpasoBaHVs 3ByKa B rasax.
BonHoBoOe ypaBHeHMe.
Ctosi4as BoNHa. MexaHun3m obpa3oBaHus. YpaBHEHNE CTOSYEN BOJIHbI.

Noukw

Cemunap Ne 4 "CraTucTyecKue MeTOAbI ONMMCAHUSI MaKpocucrem"
BeposiTHOCTU MOsIB/IeHUs] AUCKPETHOM 1 HeTIpepbIBHOM C/TyualiHbIX BeJIMUKH.
@DyHKLMS pacrpe/ie/ieHusl BePOSITHOCTeN. Y C/IOBHe HOPMUPOBKU.

CpenHee 1 Harbosiee BepOATHOe 3HaUeHUe CTy4aliHOM BeJIMUUHBI.
Cratuctuueckre MeTo/ibl. OCHOBHbIE TI0JIO’KEeHUSI CTaTUCTUUYEeCKON (DU3UKHU.
Pacnpenenenne MakcBesa, ['aycca, bonbimana.

ik E

CemuHap Ne 5 "TepmoanHaMuyecKue MeTO/AbI ONIUCAHUA MaKpocucTeM"
YpaBHeHuVe COCTOSIHUS U/lea/IbHOIO rasa.
. PacnpeneneHne sHeprum no cteneHsam cesobonbl. CpeHsAs 3HEpPrna MoJsiekyJbl.
. TennoemMkKocTb. MonsipHasa 1 yaenbHas TensoeMkocTu. YpasHeHne Manepa.
. BHYTpeHHAa 3Heprus Kak YHKUMSA COCTOSIHMSA cucTeMbl. PaboTa Kak yHKUMSA
npouecca.
5. IlepBoe Hauano TepMOJUHAMUKU.
6. M3ormporiecchl: U30TepMUYECKHH, U30XOPUYeCKHH, N300apruecKuii, afjiabaTnaecKuii,
MOJIATPONTUYECKUM.
7. Ourpomnus. CBOMCTBa SHTPOIUU U30/IMPOBAHHON CUCTEMBI.
8. BTopoii 3aKOH TepMOJUHAMUKHU.
9. Lukn Kapno. K.m.4. 1jukia KapHo.

rWNPR

CemuHap Ne 6 "InekTpocTtaTuyeckoe nosae"
. DNeKTpocTaTu4eckoe noJse. dNeKTpu4eckmn 3apsan. 3akoH KynoHa.
. Hanps>XeHHOCTb aneKTpocTaTnieckoro nons. NMpuHumMn cynepnosnunn.

. MoTok BekTopa E . Teopema raycca.

. MoTeHUManbHOCTb 3/1IEKTPOCTATNYECKOro noas. TeopemMa 0 LUPKYIALUNN.
. CBA3b MeXXAy Hanps>XeHHOCTbIo U MOTEeHLUMaNIoOM.

. FleomeTpunyeckoe onvcaHuve nosd. CuioBblie TNHUU. DKBUMOTEHLUMaIbHbIE
MOBEPXHOCTMN.

ok, W N

CeMmuHap Ne 7 "lMocTossHHBLIA TOK. LLenu nocTosiHHOro Toka"
1. SnekTpuyvecknin Tok. MNOTHOCTb TOKA. YpaBHEHME HENPEPbIBHOCTN.



~No

9.

2. 3akoH OMa ona ogHOpPOAHOro y4yacTKa uenu.

3. ConpoTuBneHne nposoaHnka. CoeanHeHNe ConpoOTUBIEHNN.

4. 3akoH OmMa gng HeogHopoaHoro yvyacTtka uenu. CtopoHHue cunbl. 240C.
5. MNMpasunna Knpxroda.

6. MowWwHOCTb TOKa. 3aKoH [>xoynsa-JleHua.

CeMmuHap Ne 8 "MaruuTHOe nose. dseKTpoOMarHuTHas MuHAyKuusa"

1. ICTOYHNKKM MaArHWUTHOro nond. MarHuTtHoe none ABWXKYLLeroca 3apsafa wu
NnpPoBOAHMKA C TOKOM. 3akoH buo-CaBapa.

2. MOTOK U UMPKYNAUNSA BEKTOpPA MHOYKUUM MAarHUTHOro nosd. Teopema aycca u
TeopeMa O LUUPKYIALUN.

3. Cuna JlopeHua. BuxeHne 3apsa>KeHHOW YaCcTuLbl B MarHUTHOM roJie.

4. Cuna AMmnepa.

5. 3aK0OH 3neKTpoMarHuTHOM nHaykunm ®apages. Npasuno JleHua.

6. BuxpeBoe 3niekTpuyeckoe noe.

7. dBneHne camonHaykummn. MHOyKTUBHOCTL. ConeHong.

2 ceMecTp

CeMmuHap Ne 9 "UnTepdepeHuus v audpakuua ceeta”

1. OneKTpoMarHUTHbIE BOJIHbI.

2. KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb CBETOBbIX BOJIH.

3. WNHTepepeHunsa cBeTa OT ABYX MCTOYHUKOB.

4. UHTepgepeHUnsa cBeTa OT NnJiocKornapa iesbHOW NaacTUHKN.

5. NHTepdepeHuns ceeTa OT NNACTUHKN NepeMeHHON ToAWWHbL. Konbua HbloToHa.
[MpnmeHeHMe nHTepdepeHLnn cBeTa.

AsneHne aundpakunn. OcobeHHOCTb AMPpPaKUUM CBETOBbIX BONH. Adudpakumns
®peHena n GpayHrodepa.

MpuHuun TonreHca-dOpeHensa. YnpoweHne BbIYUCIIEHUA C MOMOLLbID BEKTOPHOMN
anarpammel.

Ondpakumna dpeHensa Ha KpPYrjiom oTBepCTun. 30Hbl PpeHensd.

10.Andppakumsa ®payHrogepa Ha y3KoM NMPAMOSIMHENHON Wenu. YC/I0BUS MakCuMyma 1

MWHNMYMa. 3aBUCMMOCTb MHTEHCUBHOCTW CBETa OT yria ,D,I/Id)paKLI,I/II/I.

11.AndpakunoHHas peweTka. OCHOBHbIE XapaKTEPUCTUKN ANPPAKLNOHHON peLleTKN.

Ycnosus rnaBHbIX MaKCMMyMOB U MUHNMYMOB U no6aBOYHbIX MNHUMYMOB.

CemuHap Ne 10 "Monspusauua ceeta"

1. Nonapmn3saunsa ceeTta. ECTeCTBEHHbIN N NONAPU3OBAHHbLIN CBET.

2. MNonapusaumsa ceeTa Nnpu oTpakeHun 1 npenomaeHnn. 3akoH bproctepa.

3. Monapusauyns npuv OBOWMHOM nydenpenomneHmn. CBoncTBa OObIKHOBEHHOro WU
HeOoObIKHOBEHHOIO Ny4en.

4. Monapu3saumnoHHbie npu3smebl. NpnsmMma Hnkons.

5. 3akoH Mantca. AHanu3 nosagpnu3oBaHHOro CBeTa.

6. ONTnYecKkn akTMBHbIE BellecTBa. BpalleHne NaoCcKoCTy nonsapusaynm ceeTa.

CemuHap Ne 11 "KsaHTOBas ontuka"

1. Tennosoe n3nyyeHme abcontoTHO YepHoro Tena. 3akoH CtechaHa - bonbuMaHa.
3aKoH cMmeleHns BuHa.

2. KopnyckynsipHO-BOJIHOBOM AyaJin3M CBeTa. JHeprusas un wumnynbC ¢GOoTOoHa.
[aBneHune cBeTa.

3. ®oTo3(hheKT. 3aKoHbI PoTod(h(hekTa. PopMyna INHLWITENHA.

4. 3¢pdekT KomnTtoHa. Popmysna KoMnToHa.

5. BosiHOBble  cBOWCTBa 4acTuu. [OnuHa BOJHbI ae bpouna.  TMpuHumn
HeonpeneneHHocTn NenseHbepra.

CemuHap Ne 12 "CtrpoeHue aTtoma"
1. Mogoenwn aTtoma. lNnaHeTapHada Mogesnb aToMa.
2. NMocTynaTtel bopa.



3. N3ny4yeHne aTtoma Bogopoda W BoaopoaonodobHbix cuctem. CnekTpasbHble
cepun.

4. ®opmyna banbmepa.

5. CneKTpbl MHOr03N1EKTPOHHbLIX aTOMOB. 3aKOH Mo3/n.

CemuHap Ne 13 "OCHOBHbIE NOJIOXKEHUA KBAHTOBOM MeXaHUKn"

1. KBaHToBble cocTOsiHUSI. BosnHoBasg ¢yHKUuMs U ee (¢u3MyecKUuid CMbICA. [IpuHIMN
cyneprio3uliuu. YpaBHeHue llIpenvHrepa, KBaHTOBbIe YpPaBHEHUS IBV>KEHUSI.

2. HekoTopble 3a7iaui KBaHTOBOM MeXaHUKH. YacTuila B 6@CKOHEYHO T/TyOOKOM MOTeHI[MaTbHOU
ssme. KBaHTOBaHUe SHEPIrUu.

3. KBaHTOBble 4uCNa, XapakKTepusylowime T[oJIOKEeHNe 3JIeKTpoHa B aToMme.
KBaHTOBaHue 3Heprun. KBaHToBaHMe MOMeHTa umnyJsbca. CnvH 371eKTPOoHa.

4. CxeMa 3HepreTmyeckmx YypoBHeW aToma Bogopona. [MpaBuna otbopa npwu
aTOMHbIX nepexonax.

5. I'paHuLIbI TPUMEHUMOCTU KBAHTOBOM MeXaHUKU.

CeMmuHap Ne 14 "ATOMHbIE sgpa, UX CBOUCTBA. PaanoakTuBHOCTL"
fiBNeHne pagnoakKTUBHOCTN.

OCHOBHOW 3aKOH paAnOaKTUBHOINo pacnaga. PaanoakTueHbIE paabl.
CoCTaB 1 XapakKTepUCTUKM aTOMHOIro agpa. fdnepHble Cuibl.
KanenbHas n obonovyeyHasa monenu agep.

Macca v aHeprua ceBa3n aapa. YaesnbHas sHeprusa csa3un. Pagnyc agpa.

LRWNHE

CemuHap Ne 15 "fipepHble peakuun"

1. doepHble peakuuu.

2. DHeprua aaepHon peakuunn.

3. YpaBHeHMe 1 3HepreTmnyeckoe ycsosme o-pacnaga. CeBA3b s3HEpPrum a-4actuubl C
nepmnonom nosaypacnaga. TYHHeNbHbIN 3(pdeKT npu a-pacnage. CnekTp a-4acTul,.
4. XapakTep cnekTpa y-usnydyeHusa. llpoueccbl B3aMMOOENCTBUA y-KBAHTOB C
BeLeCTBOM. 3aBUCUMOCTb WHTEHCUBHOCTU Y-U3JIyYEeHUA OT TOJIWWUHBLI CJ0S
BewecTBa. CpaBHEHME NPOHMKAOLWEN CNOCOBHOCTN pa3NIYHbIX BUOOB U3NYy4YEHMUS.
5. Tpn Bnga f-pacnaga. dHepreTU4eCckKUn crnekTp B-4acTtuvu. 'vmnoTtesa HeUTpuUHoO.
3aKoHbl COXpaHeHUs nNpu B-pacnage. JlenToHbl. JIeNTOHHBIA 3apaj.



MpunoxxexHue 2

MpunoxeHune 2

«OueHOoYHble cpeacTBa AJIA NPoBeAeHUs NPOMEXXYTOYHOM aTTecTauum»

CTPYKTYpHbINA
3NEeMEeHT
KOMMeTeHUnn

MnaHnpyeMblie pe3ynbTaThl
oby4yeHnuns

OueHoYHble cpencTBa

OK-1 cnocOOHOCTHIO K aOCTPaKTHOMY MbILUJIEH

MI0, aHANIN3y, CUHTE3Yy

3HaTb

OCHOBHbI€ 3aKOHbI (PU3NKN B
obnacTn MmexaHuku,
CTAaTUCTUYECKON PU3NKN N
TepPMOONHAMUKM,
3N1eKTpnyecTBa un
MarHeTusma, BOJIHOBOM
KBaHTOBOW ONTUKWN, aTOMHOM
N aaepHOnN PU3UKN N
p13NKKN TBEPAOro Tena,
rpaHvLbl NPUMEHNMOCTU
3TUX 3aKOHOB U (PU3NYECKYIO
CYLLHOCTb ABNEHUA U
npoLeccoB, NPOUCXOAALLNX
B Npupoae.

NepeyeHb TEOpEeTUYECKUX BONMPOCOB K 3K3aMeHY:

1. KmHemaTuKa nocTtynaTenbHOro ABM>XeHus. NMoHATUe pagnyc-BeKTopa, CKOPOCTU U
ycKopeHusa. HavanbHble ycnosus. Mpsamas n obpaTHasa 3agadm MexaHUKN.,

2. [BUXXeHWe Mo OKPY>XHOCTU. Yroa nmnoBOpoTa, YrjaoBass CKOPOCTb M YrjioBoe
yckopeHune. CBA3b YrnoBbIX U IMHENHbLIX BESINYUNH.

3. KpuBonnHenHoe aBuxeHue. TaHreHumnaabHoOe N HOpMaJsibHOE yCcKopeHue. MonHoe
yCKopeHue. Yroa Mexay CKOpPOCTbio N YCKOPEHUEM.

4. WHepumanbHble CUCTEMbI OoTCcYeTa. NMoHATME CUAbl, MacCbl U UMNynabca. OCHOBHOM
3aKOH OMHaMWKW NOCTYMaTesIbHOro ABMXXEHUS.

5. MoMeHT mMnynbCca U MOMEHT CWUJbl OTHOCUTENbHO TO4YKU. OCHOBHOE YypaBHEHMEe
ONHaMWKW BpalLaTeIbHOro OBUXXEHUS.

6. BpalleHne BOKPYr HenoaBMXXHOM OCK.
nHepuunm npocTbix Tesn. Teopema LUTenHepa.
7. 3aKOHbl COXpaHeHUss B MexaHuKe. 3aMKHyTass CcucTeMa. 3aKOHbl COXPaHEeHUs
MMNynbCa N MOMEeHTa UMNYyJibCa.

8. PaboTa n MoWHOCTb. KnHeTnYeckas sHeprmus NocTynaTesibHOro 1 BpalwaTeslbHOro
OBVKEHUS.

9. KoHcepBaTuBHble Cuibl. [OoTeHUMaNbHas 3HEPrus. 3akKOH COXPaHEHWUS MOJIHOMN
MeXaHNYeCKOoW SHepruu.

10. OBa crnocoba onucaHus B3auMoaencTBusa. [OBUMKEHME YacTullbl B OQHOMEPHOM
CTauMoHapHoM noJse. CBA3b MeXAy CUJI0M N NOTEHLNaNIbHOW SHEepPrunen.
11.rapmMoHun4yeckune konebaHuga.  AMNAUTYAa, yacToTa, HavaJsibHas
MaTeMaTn4eCKUn N PU3NYECKUN MaaTHUK. DHEPrUA rapMOHNYECKNX KonebaHui.
12. 3aTyxawouwme konebaHus. XapakTePUCTUKM 3aTyXaHUs. DHEPrus 3aTyxatowmx
KosiebaHun.

MoMeHT wuHepuun. PacyeT MOMEHTOB

hasa.




CTPYKTYpHbIN
3/1leMeHT
KOMMNeTeHUnun

MnaHnpyemble pe3ynbTaTbl
oby4eHuns

OueHoYHble cpeacTBa

13.06uwee noHsATME O BOJIHAxX. XapakTepucTuku O6eryuwen BosHbI. BonHoBoe
YPaBHEHME MJIOCKOW BOJIHbI.

14.HanoxeHune ynpyrux BosiH. CTosfi4aa BoOJIHA W ee ocobeHHocTn. KonebaHume
HaTSHYTON CTPYHBbI.

15. NocTynaTtbl NHWTENHA. 3aMeaneHne BpeMeHWN. JIOpeHLEBO COKpaLLLEHUE AJINHbI.
PenaTnBuCcTCKMe MHBapuaHTLl. MIHTepBan.

16. PenatuBnctcknin umnynbc. CBA3b MacChl, SHEPIrUM U UMMYJIbCA YacTULbl. DHEPruUs
NOKOS. 3aKOHblI COXPaHEHUSA NPU PENATUBNCTCKUX CKOPOCTSAX.

17. Makpocnctema. MMKpoCOCTOSSHUE M MaKpPOCOCTOSHME cucTeMbl. CTaTUCTUYECKUN
noaxon. MoHATME BEPOATHOCTU N CpefHEN BEJINYNHBI.

18. dyHkuMA pacnpepeneHna cayyYaHOW BeNUYMHLI. PacnpepeneHne Mosekyn no
NPOEeKLMAM CKOPOCTEN.

19. PacnpeneneHune Monekyn no Moaysn ckopoctu. Hanbonee BeposiTHasA, cpenHss u
cpefHeKkBagpaTU4Has CKOPOCTMU.

20.Mopenb wnpgeanbHoro rasa. [laBfieHMe W TeMmnepaTypa C TOYKU 3peHus
MOJIEKYNIAPHO-KUHETUYECKON Teopun. YpaBHEHME COCTOAHUSA naeasibHOro rasa.

21. PacnpeneneHne MoneKysn maeasibHOro rasa Mno BbICOTE B MoOJie TSXXECTU 3eMiu.
bapomeTpuyeckas popmyna.

22.MoHsATMe cTeneHen cBoboabl MoNieKysbl. TeopemMa O paBHoOpacnpenesieHnmn
SHepruun no cteneHsam csobonbl.

23.BHYTpeHHSIS 3Heprus Kak (yHKUMUS COCTOSIHUA cucTembl. [lepBoe Hayvano
TepMOgNHAMUKN.

24.Pabota kKak dyHKUMA npouecca. WM3oxopuyeckuin, un3obapuyeckun un
N30TepMUYeCKUin npoLeccol.

25.MNoHsATMe TensoeMKoCcTU. TensIoeMKOCTb MPU N30XOPUYECKOM K K306apuyeckom
npoueccax. MNoctosaHHasa agnabaThbl.

26. AnnabaTnyeckuni npouecc. MNepBoe HavaJso TEePMOANHAMUKMN nns
aanabatmnyeckoro npouecca. YpasHeHue lNyaccoHa.

27. Unknnyeckmnnm npouecc. KoahdpuumeHT nosnesHoro AencTBms TEMNJIOBOA MalUWHBbI.
BTopoe Havano TepmoanHamMunkn. ®opmynnposkn Knaysmyca n KenbBmHa
28.Mpobnema HeobpaTUMOCTU TENJIOBbIX MPOLECCOB. DHTPOMNUA CUCTEMbI U ee
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cBoncTBa. Teopema HepHcTa.

29. OCHOBHOE ypaBHEHME TepMOAUHAMUKWN. DHTPONUS naeasnbHOro rasa. MameHeHune
SHTPONMU NMpU n3onpoLeccax.

30. Unkn KapHo. Teopema KapHo. TepMognHaMmnyeckas WKana TemnepaTyp. TpolrHas
TOYKa BOAObl KAk perepHas To4Ka.

31. CtaTuctnyeckuin BeC MakpococTosiHusa. CyTb HeobpaTmmocTn. CTaTUCTUYECKUIA
CMbIC/ aHTponun. ®opmyna bonbumaHa.

32.paHunubl NPUMEHNMOCTV MOAENN NAeaNbHOro rasa. YpaBHeHne BaH-gep-Baanbca.
N30TepMbl peasibHOro rasa.

33.Cunbl B3auMOAENCTBUA B Mpupone. DNeKTpocTaTuyeckoe nose. 3akoH KysoHa.
Hanps»XeHHOCTb 3/1eKTpoCcTaTu4eckoro noss. NpuHumn cynepno3snumn

34.Cunnosble nuHW. TMOTOK BEKTOpPa HaMPSXKEHHOCTU 3SNEeKTPOCTaTUYECKOro mnons
Teopema lNaycca.

35. MoTeHuunan. Teopema o} UUPKYIALNN BEKTOopa Hanps»>XeHHOCTN
3N1eKTpocTaTn4eckoro nosis. CBA3b MexXAy HanpsA>XeHHOCTbIO N NOTeHLUMasioM.
36.2nekTpoemMkocTb. KoHaeHcaTopbl. CoeAuHeHMe KOHAEHCATOPOB. DHeprus
KOHOEeHCaTopa. DHepPrus 3JIeKTPUYeCcKoro noss.

37.2nekTpuyecknin Tok. MNIOTHOCTb TOKa. YpaBHeHME HenpepbiBHOCTU. 3akoH OMa B
angpgepeHumnansHon gopme.

38. ConpoTuBneHne npoBoAHMKOB. CTOPOHHUE cuibl. 3aKkoH OMa B UHTerpasibHOMn
hopme.

39. NpaBuna Kupxroga 025 pacyeTa pa3BeTB/EHHbIX Lenen. MowHOCTb ToKa. 3aKoH
O>xxoynga-JleHua.

40. EovHas npupola 3NeKTPUYEeCKOro M MarHuTtHoro nons. lone ABMXKyLLerocs
3apsaga. MNMpuHumn cynepno3nynm MarHUTHbIX nonen. 3akoH buo-CaBapa.

41.7M0TOK N UMPKYSUUA BEKTOpa WHAYKLMW MarHWTHOro nons. Teopema laycca u
TeopeMa O LMpKynsaumnm

42.Cwuna NopeHua. Cnna Amnepa.

43.3aKoH 3NeKTpOMarHuTHon wuHAykuun Papanes. [lMpasuno JleHua. Buxpeoe
3N1eKTpuyeckoe rnose.

44, FlBneHne caMOMHAOYKUUN. VIHOYKTUBHOCTb. DHEPrmns KOHTypa C TOKOM. DHeprus




CTPYKTYpHbIN

MNnaHnpyeMble pe3ynbTaThbl

3/IeMeHT 0ByueHus OueHo4Hble cpencTaa
KOMMNeTeHUun
MarHMTHOIro Nnons.
45.nekTpuyeckoe nose B BeuwecTse. [lonspusauma OuanekTpuka. BekTop
3JIeKTPNYECKOro cMeLleHna. nanekTpruieckas npoHMLAaeMoCcTb BellecTBa.
46. MarHnTtHoe noJsie B BewecTBe. HaMarHM4eHHOCTb. Hanps)>XeHHOCTb MarHUTHOrO
nons. MarHMTHas NPoHULLAEMOCTb BewecTBa. PeppoMarHeTUKMN.
YmMeTb NPUMEeHATb Pusnyeckme MpuMepHbIA NepeyYeHb NPaKTUYECKUX 3a0aHUN

3aKOHbI N PU3MKoO-
MaTeMaTu4eckunm annapaT
ON1S pelleHns He ToJIbKO
TUMNOBbIX, HO N Bonee
CNNOXKHbIX HECTaHOaPTHbIX
3a4a4 B paMKaXx (PU3NKnN v
CMEXHbIX ANCUNMNINH

3apaHue 1.Touka ABMXKETCS B MIOCKOCTM X0¥ Mo 3akoHy: X=—2Ly=4t1-tl  HapTy
ypaBHEHNe TPaeKTopum y=f(x) n n306pa3nTb ee rpauyYeckmn; BEKTOP CKOPOCTM

V n yckopeHus 0@ B 3aBUCUMOCTMU OT BpeMeHW; MOMEHT BpeMeHu to, B KOTOprI7I

-

BEKTOp yckopeHusa 4 cocTaBnaeT yron n/4 ¢ BEKTOPOM CKOPOCTHU V. OTser:
y=—x'-2x . V=-2i+4(1-2t)j = a=-8j | t,=0,75c.
3apaHue 2. Tesio BpawaeTCcsa BOKPYr HEMOABUMXHOM OCU MO 3aKOHY p=2+4t—2:t*

HanTtu: 1) cpegHee 3Ha4YeHme yriioBoOn CKOPOCTH ) 3a NPOMEXXYyTOoK BpemMeHun oT t=0
[0 OCTAHOBKW; 2) Yr/IOBYIO CKOPOCTb Tesla B MOMeHT BpeMeHu t=0,25 ¢; 3)
HOpPMaJibHOE YCKOpPEeHMEe TOYKMN, HaXoOAWwencs Ha paccToaHUM 1 M OT oCx BpalLleHna B
TOT )X€ MOMeHT BpemeHu. OTBeT: 2paa/c; 3 paa/c; 9 m/c.

3apaHue 3. LLlap Maccom m;=4Kr OBUXETCA CO CKOPOCTbio V1=5 M/C n cTankueaeTcs
C LLapoOM Maccon m; =6 Kr, KOTOPbIN ABUXXETCHA eMy HaBCTpeyy CO CKOPOCTbIo V,o=2
m/c. OnpenennTe CKOPOCTU LWAapOoB nocae yaapa. Yoap cyntaTb abConoTHO ynpyrum,
NPAMbIM N LeHTpasibHbIM. OTBeT: 3,4 M/c, 3,6 M/C.

3apaHue 4. Ban B Buge CrniowHOro uuanHapa maccom m;=10 Kr Haca>keH Ha
FOPU30HTaIbHYI0 OCb. Ha LUMAMHAP HAaMOTaH LWHYP, K CBOBOAHOMY KOHLY KOTOPOro
nogBeLlleHa rmpsa Mmaccom my=2 kr. C KakuM yckopeHmnem byneT onyckaTbCs rmps,
ecnun ee NpenocTaBuTb camol cebe? OTBeT: 2,8 M/c?.

3apaHue 5. OnpegennTb Nepuoa, 4acToTy N HavaNbHY a3y konebaHnm To4KN,

LBUXKYLLENCS Mo ypaBHeHuo: X=Asine(t+1]  rpe w=2,5m ¢, t=0,4 c,A=0,02 Mm.
KakoBa CKOPOCTb TOYKM B MOMeHT BpemeHun 0,8 c. OteeT: T=0,8¢c; v=1,25 c*; V=0,157
M/C.
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Hangnte gna rasoobpa3Horo azoTa TemnepaTypy, Npu KOTOPOW

3apnaHue 6.
cKopocTaM Monekysn vi = 300 m/c n v, = 600 M/C COOTBETCTBYIOT O4NHAKOBbIE
m(Vi-V3
VeVl g
3HaYeHns PyHKLMK pacripegeneHns Makcsenna f(V). OTeeT: 4kIn(Vy/vy)

3apaHue 7. lgeanbHbll ABYXaTOMHbIN ra3 o6bemoM 5 n n nasneHuem 10° Ma
N30XOPUYECKN Harpenaun, B pesysibTaTe Yero cpefHas KUHeTu4ecKasa sHeprusa ero
Monekys ysennduaacb ot 0,0796 3B o 0,0923 3B. Ha CKOJIbKO NMpv 3TOM U3MEHUTbCH
nasneHne rasa? B ganbHenweM ras n3oTepMmyeckn paclimpunim o HavyasabHOro
naBneHuns. Onpepennte obbeM rasza B KoHue npouecca. OTeeT: yBenm4ntcsa Ha 0,16
MMa; 5,8 n.
3apaHue 8. Onpegennte KO3PPULMEHT TENJIONPOBOAHOCTU A a30Ta, eciun
KO PUNLUMNEHT AUHAMUNYECKOW BA3KOCTMU N OJ19 HEro npu Tex Xe ycsioBusx paseH 10
MKMaec. OTBET: A=7,42 MBT/M-K.
3apaHue 9. 12 r a30Ta HaxoAAaTCA B 3aKpbITOM cocyae ob6beMoM 2 n npu
TemnepaType 102C. Mocne HarpeBaHUsa gaBJieHNe B cocye CTano paBHO 10*MM.pT.cT.
Kakoe KonnyecTBo Tensa 6bi1o coobuieHo rasy npu HarpesaHumn? OTeeT: 4,1:103 OX.
3apaHue 10. CmMewanu sBoay Maccom mi=5kr npmn temnepatype T:=280 K c
BOOON Macconm m,=8kr npu TemnepaTtype T, =350 K. Hantu: 1) Temnepatypy 6 cmecu;
2) naMmeHeHmne AS 3HTponun, nponcxogawiee npu cmewmsaHmm. OteeT: 323 K; 0,3
KIx/K.
3apaHue 11. ToyeyHble 3apaabl q1=10 HKn n g>=-20 HKN HaxoOoATCA B BO34yXe Ha
pacctosaHun 10 cm gpyr oT gpyra. OnpenennTb HanNpPs>XeHHOCTb MOJIA B TOYKe A,
y[aNleHHOW Ha paccTosiHMe 6 CM OT NepBOro U Ha 8 cM OoT BTOPOro. Kak naMeHnTCs
noTeHunasnbHasa 3Heprmna B3anMonencTBns 3apsnos, ecsim nepeMecTUTb BTOPON 3apsas
B 3Ty TOYKY? KaKylo OJ18 3TOro Hy>XHO coBepwnTb paboTy? OTBeT: 37,6 KB/M; 12
MK K.
3apaHue 12. Tpu nNJoCKMUX BO3OYLHbLIX KOHOeHCaTopa ¢ eMKocTamMu Ci;=1,5MKD, C,=7
MK®, C3=2 MK® coefMHEHbI MOCNefoBaTes/IbHO N NPUCOEAVNHEHbBI K UICTOYHUKY TOKa.
Mpn 3TOM 3apsaa BTOPOro KoHAeHcaTopa paBeH 14:-10* Kn. a) HanTu aHepruto aTon
baTapen. 6) He oTknO4Yaa NCTOYHMKA TOKa OT BaTapen KOHOEeHCaToOpoB, pa3aBuratoT
NAaCTUHbI TPETbEro KOHAeHCaTopa, YBe/in4MBas pacCToOAHE MeXX4y HUMUN B 2 pa3a.
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HanTn nameHeHne emkocTun u 3apsaa batapen. OteeTt: 490 mIx, 0,21 Mk®, 0,4 mKn.
3apaHue 13. [Isa snemeHTta (£, =1,2B,rr=0,10m, & =0,9B, r, = 0,3 Om)
coeiMHeHbl 0 4HOMMEHHbIMK noJsitocamun. ConpoTussieHNe R coeanHNTENbHbIX NMPOBOLOB
paBHO 0,2 OM. OnpenennTb CUNy TOKa B Lenn | 1 pasHOCTb MOTEHLMANOB Ha
3a)KMMax Kakaoro ncrtodyHmka. Orteet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyroson BUTOK pagnycoMm R=15,0 cM pacnosio)XeH OTHOCUTENbHO
6eCKOHeYHO OJIMHHOIO NpPoBOAa TakK, YTO €ro NJIOCKOCTb NapanaiesibHa NpoBoay.
MNepneHOonKynsap, BOCCTaHOBJIEHHbINM Ha NPOBOA U3 LLeHTPa BUTKA, SBASETCA HOpMasibio
K NJIOCKOCTU BUTKA. Cnna Toka B npoBoge |,=5A, cuna Toka B BUTKe ToKK |,=1A.
PaccTosiHMe oT ueHTpa BUTKa Ao nposofa d=20 cM. Onpenennte MarHUTHYIO
WHOYKUWIO B LeHTpe BUTKa. OTBeT: Bo=6,5MKTh.

3apaHue 15. MpoBoAALLNN MJOCKUA KOHTYP, MMetoWwmnin gopMy OKPY>XHOCTK paaunyca
r=0,05 M nomMmeweH B 04HOPOAHOE MAarHNUTHOE NoJie Tak, YTO JIMHUN MarHUTHOWN
WHOYKLUNN MONIA HarnpasJsieHbl NeprneHauKysapHO MNJ0CKOCTN KOHTYypa. ConpoTueieHune
KOHTypa R = 5 OM. MarHntHasa nHOykKuma meHseTcsa no 3akoHy B = kt, rpe k = 0,2
Tn/c. OnpepenunTe: a) 3.4.C. UHOYKLUWKX, BO3SHUKAIOLLYIO B 3TOM KOHTYpe; 6) cuny
WHOYKUWOHHOIO TOKa; B) 3apsf, KOTOPbIA NpoTeYeT No KOHTYPY 3a NepBble 5 ceKyH,
n3meHeHusa nons. OreeT: 1,6 mB; 0,3 MA; 1,6 MKn.

3apaHume 16. KaTywka HaMoTaHa MeaHbIM NpoBoAoM AnameTpoM d=0,2 MM c obwien
AnnHon /=314 M n uMmeeT MHAYKTUBHOCTbL L=0,5 N'H. Onpenenntb conpoTmUBieHne
KaTyLwKKn: 1) B uenm noCTOSAHHOr0O TOKa; 2) B LLenu nepeMeHHoro Toka ¢ 4yactoton v=>50
Ny. OTBeT: R=160 OM; R=224 OMm.

BnapeTb

MpaKTUYeCKUMU HaBbIKaMU
WCII0/Ib30BaHus 3/1eMEHTOB
(hM3MUECKOTO KCTIEpUMeHTa M1
pellieHusi (U3MYECKUX 33/ay Ha
JIPYTUX AUCLIMIIIMHAX;

HaBbIKAMH U METO/MKa
0000111eHUST pe3yJibTaToB
pelieHust 3a7au,

5KCIIepUMEeHTaTbHON

lpuMepHbI NepeYyeHb BONPOCOB M 3agaHni no naboparopHeiM pabotam

Ne 1 «[MpMeHeHne 3aKOHOB COXPaHEHNA ONS onpeaeneHna CKopocTn noneTta nynm»
MpuBegnTe NpUMepbl CU, AAOWNX pa3Hble BUAbl NOTEHLUMANIbHON 3Heprun. Kakue ums
HUX NPUCYTCTBYIOT B AaHHON paboTe? N306pa3nTe CxemMy sKCnepuMeHTasrlbHOW
YCTAHOBKW U YKaXXUTe Ha Hen Cuibl, AENCTBYOWME Ha BCe TeNa, BXoAsWMe B CUCTEMY,
B Ka)KObl/l MOMEHT BPEMEHMN.

Kakne BeNn4nHbl UMesIn KUHeTUYeCcKas 1 noTeHumasbHasa SHEPrnsg CUCTEMBbI
«NynA+MasaTHUK» B pa3/iIM4Hble MOMEHTbI onbiTa? MNMpeacTtaBbTe CXEMY N3MEHEHUS
KUHETUYeCKON N NOTeHUWaslbHOWN SHEePrum CUCTEMbI.
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JeATe/IbHOCTH; 3.

MeTO/IJaMUi IKCITIEPUMEHTA/TLHOTO
WCCieJOBaHUs B rzurd
(MaHUpOBaHWe, TIOCTAaHOBKA W
00paboTKa 3KCIiepuMeHTa);
HaBbIKaMH

6.

MEeXAUCUIT/IMHAPHOT'O
IMPpUMEHEHUA 3adKOHOB Cl)I/I3I/IKI/I.

N8 KaKNX MOMEHTOB BPEMEHN B JAHHOM 3KCNEPUMEHTE MOXXHO NMPUMEHATbL 3aKOH
COXPaHEHMA MeXaHN4YeCKON IHEPrnmn, a 41a Kakmx Henb3s N novyemy?

Ina KakKnx MOMEHTOB BPEMEHN B AAHHOM 3KCMEPUMEHTE MOXKHO NPUMEHSATb 3aKOH
COXPaHEHMA MMNYbCa, a A9 KaKUX HeNb3s U novyemy?

Ncnonb3ys 3aKOHbI COXpaHeHUsa noay4dmuTe hopMmyy ONs pacdeTa CKOpPOCTU noseTa
nyan B AaHHom paboTe.

Kak npon3soantcsa obpaboTka sKcnepmMeHTaNbHbIX AaHHbIX B AaHHOW paboTe. Kak
onpenenseTca OBepUTEsIbHbIN NHTEPBasl CKOPOCTU N CPefHAS KBaApaTuieckas
NOrpeLwwHOCTb OTKJIOHEHNA MasATHUKA?

Ne 24 «PacwnpeHue npepgesia nusmepeHnusa amnepMmeTpa NocToOAHHOro ToKa»

KakoB NpUHUMN OENCTBUSA 1EKTPON3IMEPUTENbHBIX Npubopos
MarHMUTO3/IEKTPUYECKOr0 N 3IEKTPOMArHUTHOrO TUNa, NPUMEHsieMbl B laHHOW paboTe?
YTO Ha3bIBalOT TOKOM MOJSIHOIO OTKJIOHEHNSA N HAaNPSXXEeHUEM MOJIHOMO OTK/IOHEHUSA
3N1eKTpon3MepuTenbHoro npnbopa?

Kaknm obpa3oM BKOYAOT aMNepMeTp N BOJIbTMETP B 3/IEKTPUYECKYIO Lenb And
N3MEepEeHNS ToKa N Hanps>xeHns? NMpoaeMOHCTPUPYNTE HABbIKN BKAKOYEHUSA 3TUX
NpnBOpPOB B 3NEKTPUYECKYIO LiEMb.

YTo Takoe WyHT? N8 4ero n Kak oH ncnonb3yeTtca? NpoaeMoHCTpupynTe
NCNONIb30BaHME LWYHTA.

YTo Takoe pobaBoyHoe conpoTmeaeHmne? 108 4ero u Kak OHO UCnosb3yeTca?
MpoOoeMOHCTPUPYNTE NCNONb30BaHNE A06aBOYHOr0 CONPOTUBNEHNS
MpoaeMOHCTPUPYNTE BO3MOXXHOCTb NpuMeHeHusa cpenbl Microsoft Excel (nnu gpyron
cpenbl) ona 06paboTkmM aKCNEPUMEHTANIbHbIX AaHHbIX.

Kak B oaHHOW paboTe MUHUMU3NPYETCSA NOrPEeLHOCTb dKCNepUMeHTabHbIX OaHHbIX?
Ne 28 «OnpepeneHne MHAOYKTUBHOCTUN KATYLWKN N MarHATHOW MPOHULLAEMOCTN
deppoMarHMTHOro Tena»

Kakne npmnbopbl NnpnMeHAnnUcbL B aaHHon paboTe ansa onpenenns napamMmeTpos
NOCTOAHHOIO U NEPEMEHHOI0 TOKa?

Mony4nte hopMyny AN pacdeTa NOJIHOMO CONPOTUBNEHNSA LLEeNn NepeMEHHOro ToKa,
NCcnonb3yemMon B gaHHon paboTe (nnn npencTaB/ieHHON NpenogaBaTeneM).

Kak onpegensanacb MHAYKTUBHOCTb KaTYyLIKN B AaHHON paboTe? Kakum ewe cnocobom
MO>XHO onpenennTb MHOYKTUBHOCTbL?

MpoOoeMOHCTPUPYNTE BO3SMOXXHOCTL NpuMeHeHusa cpeabl Microsoft Excel (nnn gpyron
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3.
4.

cpenbl) ona 06paboTkm aKCNEPUMEHTaNbHbIX AaHHbIX.

Ne 14 «OnpepeneHne nokasatena agnabatel meTogom KnemaHa n esopma»
ObBbsACHUTE X0 dKCNepMMeHTa U pe3y/ibTaTbl pacyeTa.

Ha3oBuTe npouecchl, Nponcxoasline C ra3om, B xoge akcnepumeHta u nsobpasmre mx
rpagouyeckm.

3anuwunTe ypaBHeHUS And BbiBOAa hopMybl MoKasaTens agmnabaThl.
MpoaeMOHCTPUPYNTE BO3MOXXHOCTb NpuMeHeHusa cpenbl Microsoft Excel (nnu gpyron
cpenbl) ona 06paboTkmM aKCNEPUMEHTANIbHbIX AaHHbIX.

Kak B oaHHOW paboTe MUHUMU3MPYETCSA NOrPEeLHOCTb dKCNepUMeHTabHbIX OaHHbIX?
Ne 34 «OnpepeneHne OJMHbl CBETOBOW BOJIHbI U XapaKTEPUCTUK NG PAKLNOHHOW
peLeTKn»

KakoBbl NapaMeTpbl U XapaKTEPUCTUKN ANPPAKLMNOHHON peLleTKn, NpuMeHAaeMon B
3KCNnepumMeHTe?

Mony4nte chopMyny Ansa onpeneneHns 4JnHbl CBETOBOW BOJIHbI NpU AU PaKLMM Ha
ANPPaKLMOHHONM peLueTKe.

KakoBO nNpaKkTu4eckoe rnpumMeHeHne udppakLUNOHHbIX peLleToK?

Kak B jaHHOW paboTe MUHUMU3MPYETCHA NOrPeLHOCTb dKCNepuMeHTalbHbIX OaHHbIX?
Ne 42 «OnpeneneHmne rnaBHbIX KBAHTOBbIX Yncen Bo30yXAEHHbLIX COCTOSAHUA aToOMa
BOAOpOLa»

MoACHNTE YCTPOWNCTBO U NPUHUKN paboTbl CNEKTPOCKOMA, NCNOJIb3YEMOro B AaHHOMN
paboTe

MonyyunTe hopmyny AN onpenenmHnNa riaBHbIX KBAaHTOBbIX YMcen BO3by )X 4eHHbIX
COCTOSIHMM aTOMa BOAOpOAa U APYrnux BOAOPOAONOAOOHbLIX aTOMOB

YTo Ha3bIBaeTCA rpaaympoBOYHbLIM rpaukom?

MpoaeMOHCTPUPYNTE BO3MOXXHOCTb NpuMeHeHusa cpenbl Microsoft Excel (nnu gpyron
cpeabl) ana 06paboTkm sIKCNepUMeHTaIbHbIX AAHHbIX

OlNK-4 roTOBHOCTbIO C €CTeCTBEHHOHAYY4YHbIX NO3UL UM OLEeHUBAaTb CTPOEHUEe, XMMUYECKUA U MUHEepPaJibHbIX COCTAaB 3€MHOM
KOopbl, MOpc¢osiormyeckue oco6eHHOCTN U reHeTU4eCKue TUNbl MeCTOPOXXAEHUU TBEepAbIX NOoJie3HbIX UCKONAeMbIX NMpu
peLwleHMM 3a4a4 No pauMoOHaZIbLHOMY U KOMMJIEKCHOMY OCBOEHUIO reopecypCcHOro noTeHuuasa Hegp

3HaTb

MeToAbl aHaJZIn3a

MoOesINPpOoBaHNA CJTOXKHbIX 1.

(h13nYeCcKNX NPOLLECCOB;

IlepeyeHb BOIIPOCOB K 3a4eTy:
Cuctema ypaBHeHUM MakcBenna Kak o6obuieHne  pa3pO3HEHHbIX  ABJEHUN
3/1IeKTPUYEeCTBa N MarHeTnsma. MaTepuasbHble ypaBHEHUS.
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MeToAbl N Moaxoabl K
TeopeTn4yeckomMy u
3KCNepuMeHTasibHOMY
NnccnenoBaHuio,
MpPUMeHseMble B hunsnke u
pacnpocTpaHsAlLWmnecs Ha
apyrue obnactum 3HaHUN.

2. Csounctsa ypaBHEHUN Makceenna. MpenckasaHue CyLiecTBOBaHUSA
3/1eKTPOMarHUTHbIX BOJIH.

3. 2NeKTpoMarHuUTHbIe BOJIHbl. BonHOBOe ypaBHeHue. CBONCTBa 3J1IeKTPOMarHUTHbIX
BOJIH.

4. Tlnockaa 3/1eKTPOMarHUTHasA BOJIHA N €e OCHOBHblE XapPaKTEepPUCTUKU. DHeprus v
UMMYJbC 3/1I€EKTPOMArHUTHON BOJIHbI.

5. EcCTecTBeHHbIN U nonapu3oBaHHbIM cBeT. CTeneHb nonsgpusaynm JNHENHO
MnosIAPU30BaHHOIO cBeTa. 3akoH Manioca.

6. [lMonapmsauma npuv OTpPa>KeHUM W MpesioMJIeHNM CBeTa Ha rpaHuue pasgena
AnanekTpukos. Yron bpiocTepa. [1BonHoe nyyenpenomsaeHmne

7. Cnocobbl nonfdpusaumm ectecTtBeHHoro ceeTa. [lpusma Hwukond. BpauweHue
NJOCKOCTU NONApU3aL MM CBETa NPU NPOXOXKOEHUN Yepes3 ONTUYEeCKU akKTUBHYIO cpeay.
8. LWkana 23neKTpoMarHUTHbIX BOJIH. OCOBEHHOCTM OMNTUYECKOro Auanas3oHa.
Noka3aTenb npesoMseHus cpeabl.

9. KorepeHTHble BOJIHbI. NHTepdepeHumns CBETOBbIX BOJIH. CnoxeHue
MHTEHCMBHOCTEN B C/ly4ae HEKOMePEHTHbIX N KOrepeHTHbIX KosiebaHun.

10. OnTnyeckaa pa3HoCTb xoda. CBA3b OMNTUYECKOM pPa3HOCTU Xoda [AOBYX BOJIH C
Pa3HOCTbIO pa3 MexxaAy HUMWU. YC/I0BMA MaKCUMMyMa U MUHUMYMA.

11. Cxema HOHra gns HabnwogeHns nHTepdepeHunn. BpemeHHasa n npocTpaHCTBEHHAs
KOrepeHTHOCTb.

12. NHTepdepeHLMa B TOHKUX NiaeHKax. HabnwoaeHne kKonewy HblOTOHa B OTPa>KeHHOM
N NpoxonasLieM ceeTe.

13. dsneHune gudpakumn. Oudpakuma ®peHens n ®payHrodepa. MNpuHUMn MNonreHca-
®OpeHensd.

14. Indppakuna dpeHensa Ha KPyrjaoMm oTBepCcTun. 30Hbl PpeHens. [padunyeckmn
MeTOo[ CJIOXKEeHUSA aMMInTy .

15. Ondpakuma dpayHrogepa Ha Y3KOM NPAMOAMHENnHOW wenn. OudpakumoHHas
pelleTKa Kak COBOKYMHOCTb KOHEYHOro Ynucna wenen.

16. Tennosoe wnsny4yeHue Tena. 3akoH CtedaHa-bosibuMaHa. 3akoH cMelleHna BuHa
N'mnoTesa lNnaHka.

17. ®oToahhekT. 3akoHbl CToNneToBa. PopMyna INHLWITENHA.

18. ®oToHbI. laBneHue ceeTa. KopnycKysisipHO-BOJIHOBOW Ayasin3M CBeTa.

19. PaccesHune poTOoHa Ha cBOBOAHOM 351eKTpoHe. PopMysia KoMnToHa.




CTPYKTYpHbIN
3/1leMeHT
KOMMNeTeHUnun

MnaHnpyemble pe3ynbTaTbl
oby4eHuns

OueHoYHble cpeacTBa

20. BosiHOBbIe cBOWCTBa 4YacTtuu. [OnHa BOJIHbI e bpownns. 3kcnepuMeHTasibHble
nooTBep>XAeHusa runoTtessl ae bponns.

21. MpuHumnn HeonpepeneHHocTn. CooTHoWeHMe HeonpeeneHHocTen enseHbepra.
OcobeHHOCTM Npouecca N3MepeHNs B KBAHTOBON MEXaHUKe.

22. dusn4eckoe UCTOJIKOBaHMe BOMIH ae bpownnsg. BosnHoBas pyHKUMA 1M ee CBOMCTBA.
MAOTHOCTb BEPOSATHOCTU OBHapyXeHUs YacTuubl.

23. OcHOBHasa 3ajayYa KBaAaHTOBOM MexaHWKWU. HecTauunoHapHOe M CTauMoHapHoe
ypaBHeHue LLpéanHrepa.

24. YacTmua B oAgHOMepHOMW 6eCKOHeYyHOM MpPSAMOYroJibHOW MNOTeHUMasbHON SMe.
KBaHTOBaHue s3Heprmun. CobCcTBEHHbIE PYHKLMN COCTOAHUSA YacTULbI.

25. MpoxoxxaeHne 4acTuubl Yepes noTeHumanbHbi bapbep. TYHHENbHbIN 3P dheEKT.

26. KBaHTOBbIN FAapMOHNYECKUA OCLUNNATOP.

27. NMnaHeTapHad w™Mopgenb aTtoMma. [loctynaTtel bopa. KBaHTOBaHME 3Hepruun
BOAOpOAoNnoA06HOMN CUCTEMBI.

28. N3nyyeHue BogopononofobHbIX cucteM. CrnekTpalsibHble cepun aToMa BOOOpoLa.
O6ob6uieHHas popmyna banbmepa.

29. CnekTpbl MHOIM03JIEKTPOHHbIX aTOMOB. 3aKOH Mo3nn.

30. YpaBHeHue LWpegnHrepa ona atoma sogopona. KBaHToBaHMe MOMeHTa uMnyJsbca.
Mpasuna otbopa.

31. CnuH 3neKkTpoHa. KBaHTOBble 4ucCsa, OMNUCbIBawWMe COCTOAHME 3/1eKTPOHa B
aToMe. KpaTHOCTb BbIPOXXOEHUSA SHEpreTuyeckmnx yposHen. MpuHumn Maynu.

32. MpuHUMN TOXAOECTBEHHOCTU OAMHAKOBLIX YacTuu. bBo30oHbI ©n  ¢depMUOHLI.
KBaHTOBbIE pacrnpeneneHus.

33. CBoboaHbIE 3/1eKTPOHbI B MeTanne. dHeprus depmu. 30HHaA Teopusa TBeEpAbIX
Ten.

34. DNeKTponpoBOAHOCTb MeTaJIJIOB 1 NMOoJiynpoBOAHNKOB. CBEPXMNPOBOANUMOCTb

35. dBneHne paanoakTMBHOCTM. OCHOBHOW 3aKOH paAMOakKTUBHOrO pacnapja.
MocTtosHHaga pacnaga. Nepuopn nonypacnaga.

36. CoCTaB 1 XapaKTepUCTUKM aTOMHOro agpa. KanesnbHaa mogesb. Pasmep m cnviH
agpa.

37. Macca n aHeprus CBA3XM aTOMHOro sgpa. 3aBUCUMOCTb yOesIbHOW dHeprusa CBssu
OT MaccoBoro 4yucna. ObonoyvyevyHasas moaesnb aapa.

38. AdpepHble peakunn. dHeprusa peakuun. Peakumm geneHmna n cCMHTesa agep.
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39. PagnoaktumeHble psafbl. OCHOBHble 3aKOHOMEPHOCTU oa-u3ny4veHua agep. OnunHa
csoboaHoro npobera a-4acTuu,.

40. Tpu Bnaa p-pacnaga. dHepreTUYeCcKMn cnekTp p-4actuu. HemTpuHo.

41. OcobeHHOCTU y-n3nyvyeHuns saep. NMpoxoxxaeHne y-KBaHTOB 4Yepe3 BELLECTBO.

42. Knaccudumkaumsa snemMeHTapHbIX YacTuL,. JlenToHbl. JIeNTOoHHbIA 3apsaj.

AppoHbl. BapuoHHbLIM 3apaf. KBapkoBas Mogesib afipOHOB.

YMeTb

NCMNOoJIb30BaTb CJIOXKHbIE
dpunsnyeckne mogenn ons
ONMCaHNSA peanbHbIX
npoueccos, BbibpaTb
MeTOoAbl nccnefoBaHus, C
nomoLbto npubopos
N3MepsaTb pusndeckmne
BeJIN4YUHbLI, NPON3BOANTDL
06paboTKy
3KCNepUMeHTaIbHbIX
AaHHbIX, MPOBOANTb aHaNN3
MoJIy4YeHHbIX pe3ysibTaToB

MpuMepHbIN NepeYeHb NPaKTUYeCKUX 3aaaHuun

3apaHue 1. B onbiTe KOHra cTekNfAHHasA njacTUHKa TONLWMHON B 2 CM NOMELLLAeTCA Ha
NYyTW OOHOIM0 U3 MHTepdePUPYOLLNX NyYen NnepneHanKyasapHo ay4vy. Ha CKosibKo
MOryT OT/INY4ATbLCA OPYr OT APYra 3HAa4YeHUs rnokasaTesisd NpesioMAeHNs B Pa3InYHbIX
MecTax NAACTUHKKU, 4TOObl U3MEHeHMe Pa3HOCTN Xo4a OT 3TON HEOLHOPOAHOCTU He
npesbiWwano 1 Mmkm? OTBeT: A=<n=5-10".

3apaHue 2. [Ny4yok 6enoro ceeTa nNnagaetT HOPMaJibHO K MOBEPXHOCTU CTEKJISIHHON
nnacTUHkK TosnwmHom d=0,5 MKM, Haxosalwencs B Bosayxe. [NokasaTenb
npenomnaeHns ctekna n=1,5. B pesynbTaTte nHTEpdepeHUn NHTEHCUBHOCTb
HEKOTOpPbIX BOJIH, OJIMHbI KOTOPbLIX JIeXaT B npegesax sngnmoro cnektpa (ot 400 go
700 HM), ycunusaeTcs npu oTpaxkeHun. Onpegenute ANNHbI 3TUX BONH. OTBeT: 0,6
MKM4 0,43 MKM.

3apaHue 3. [1nockasa BosHa (A=0,5MKM) nagaeT HOpMaJibHO Ha Anadparmy c
Kpyr/sbiM oTBepcTneM gnameTtpoM 1,0 cM. Ha KakoM pacCTOSAHUM OT OTBEPCTUSA Ha ero
OCKN LOJ/DKHa HaXoAUTbCA ToYKa HabnwoaeHns, 4Tobbl OTBEPCTUE OTKPbLIBaNO: 1) oaHy
30HYy ®peHento; 2) aBe 30Hbl PpeHena? OTeeT: 50; 25 M.

3apaHue 4. Hantn HanbonbLwnM NOpPsSAOK CNeKTpa A1 XeNTON JIMHUN HaTpus C
OJIMHOW BOJIHbI A=589 HM, ecnu NoCTosAHHAA ANPPakKLUMOHHOW peleTKn d=2MKM.
CKOIbKO BCEro MakKCMMyMOB OaeT 3Ta peweTka? lNog Kakum yrnom ¢ HabnogaeTcs
nocnefHuin makcumym? OTeeT: 3; 7; 62°.

3apaHue 5. [1Ba nonspusaTopa pacrosioXKeHbl Tak, YTO Yros Mexxay X njaocKoCTAMU
nponyckaHus paBeH 25° OnpenennTb, BO CKOMIbKO pa3 YMEHbLUNTCA UHTEHCUBHOCTb
€CTEeCTBEHHOro CBeTa Npu NpoxoxxaeHuu: 1) yepes oavH (Nepsbin) nonapunsaTtop, 2)
yepes oba nonspusaTtopa. KosapdpuumeHT NornoweHns ceeta B NoaspnsaTope paBeH
0,08. OTBeT: 2,17; 2,88.

3apaHue 6. HYepHoe Tesio uMmeeT TemnepaTypy 3 KK. Npu oxnakaeHun tena oavHa
BOJIHbI, NPUXOAALLAACA HA MaKCMMYM M3y4YaTesIbHONW CNOCOBHOCTN, M3MEeHMIacb Ha 8
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MKM. [10 Kakon TeMmnepaTypbl oxnaausaocb Teno? OTeeT: 323K.

3apaHue 7. Y3KUN NYHOK MOHOXPOMATUYECKOro PeHTreHOBCKOro n3sly4eHns nagaert
Ha paccemBalollee BewecTsBo. [pyn 3TOM ONMHA BOJIHbI U3JTy4eHUsA, paCcCeAaHHOro nog
yrnamm 60° n 120° oTnunyatoTca Apyr oT Apyra B 2 pa3a. CynTas, YTo paccesiHme
NPOUCXOONT Ha CBODOAHLIX 3/IeKTPOHaX, HAaUTN OJIMHY BOJIHbI Najalowero n3ayy4yeHus.
OtBeT: 1,2 NM.

3apaHue 8. KpacHad rpaHnua doTtoaddekTa 4N HEKOTOPOro MmeTasuia paBHa 275
HM. HanTtu: 1) paboTy BbixoOa 3/1€KTPOHa M3 3TOro MeTasia, 2) MakCMMaJlbHYo
CKOPOCTb 3JIEKTPOHOB, BbIpblBaeMbIX U3 3TOr0 MeTasisla CBETOM C AJIMHOW BOJIH 180 HM,
3) MaKCUMaIbHYO0 KUHETUYECKYI0 SHEPruio 3TUX 3NeKTpoHoB. OTBeT: 4,523B; 9,1.10°
m/c; 2,383B.

3apaHue 9. DneKTpoH obnagaeT KMHeTnYeckom aHepruen 30 3B. OnpenennTb
[ebponneBcKyo OJIMHY BOJIHbI 3N1IEKTPOHA. BO CKONbKO pa3 M3MeHUTCA 3Ta AJIMHA
BOJIHbI, €C/IN KUHEeTUYecKas sHeprus ymeHolnTcs Ha 20%? OTBeT: 2,210 M; 1,12,
3apaHue 10. [Npy OBMXKEHUN HYacTuULbl BOOJIb OCU X CKOPOCTb ee MOXXeT ObITb
onpeneneHa C TOYHOCTbIO (owmnbkon) oo 1 cm/c. Hantm HeonpeoeneHHoOCTb
KoOpAMHaTbl, eCn YacTuuen asnseTtca: 1) anekTpoH, 2) apobuHka maccon 0,1r.
OTtBeT: 0,01M; 10%8Mm.

3apaHme 11. YacTumua HaxoanTcsa B 6eckoHeuyHo rnybokon ogHOMEpPHOWN
NOTEeHUMANIbHON MMes MUHUMabHYIO SHEPrut0. KakoBa BepoATHOCTb OBHapyXeHUs
YacTuubl B cpenHen Tpetun ambel? OTeeT: 0,6009.

3apaHue 12. Onpegenntb AJIMHY BOJIHbI, COOTBETCTBYIOLLYIO TPETbEWN JIMHNN CEPUN
Banbmepa: 1) B cnekTpe usny4yeHnn Boaopoaa, 2) B cnekTpe nsnyyeHus noHa renus.
OtBeT: 434HM, 109HM.

3apaHue 13. OnpegennTte nepuon nosaypacrnaga v HadasbHY aKTUBHOCTb
210

BUCMYTa & Bi , €CNIN U3BECTHO, YTO BUCMYT Maccol m = 1 r, BelbpackiBaeT 4,58:10%°
B -4acTuy 3a 1 cekyHAy. Bo CKONbKO pa3 N3MEHUTCHA aKTUBHOCTb 3a Mecau? OTeeT: 5
CYTOK; 64 pa3a.

3apaHue 14. dapo 6epunnna-7 B-paAnoakTUBHO Mo cxeme K-3axBaTa. 3anmcaTb
peakumio. Kakme 4actuubl Npyn 3TomMm 06pa3oBanmck?

3apaHume 15. Bbl4ncanTb B a.e.M. Maccy aapa ‘e, Yy KOTOPOro 3Heprmnsa ceasu
Ha OAVH HYKJIOH paBHO 6,04 M3B. OTBeT: 10,0135 a.e.m.
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3apaHue 16. CosiHe4YHasa NOCTOSIHHAA ANsa 3eMJin (SHepPrus CoOTHEYHOro
N31ly4eHusd, nagarmuero B eANHULY BpeMeHN Ha eaAnHULY njaowanmn B
nepneHaAnKynspHOM HanpasneHun) pasHa 1370 Ox/ceM2. OnNupasicb Ha 3Ty BENNYUHY,
HanguTe, CKOJIbKO N0 Macce BOAOPOAA BbiropaeT eXXeCeKyHAHO BHYTpPU COJTHLA, eCiun
M3BECTHO, YTO MCTOYHUKOM SHEPruun CoJIHLA ABJIAETCHA CUHTE3 YyeTbipex aaep
Boaopofa ¢ obpasoBaHmeM aapa reams-4. OteeTt: 630 MAH.T/C.

Brnapgetb

HaBblkaMn paboThbl C
LMPOKUM KPYroMm
dunsnyecknx npnbopos n 1.
obopynoBaHus; 2.
MeToAaMun NpoBeAeHNS 3.
dusnvecknx namepeHun, 4.
pacyeTa Be/IM4YUH, aHanNM3a
NOJIy4YeHHbIX AaHHbIX U 5.
HaBblKaMW NJIAaHMPOBaHNA
nccnenoBaTeNbCKOro
npouecca. 1.

MpumepHbIA NnepeYyeHb BOMNPOCOB M 3agaHNu nNo nabopaTopHbiM pabortam
Ne 14 «OnpepeneHne nokasatena agnabatel meTogom KnemaHa n esopma»
OO6bsicHUTE XO7] SKCIIeprMeHTa 1 pe3y/bTaThl pacyeTa.

Ha3oBwTe npoliecchl, MPOMCXO/SIIHUE C Ta30M, B X0OZie SKCIIeprMeHTa ¥ n300pa3uTe UxX rpadruuecky.
3anuiunTe ypaBHEHUs AJis BbIBOJA (OPMYJIbI TOKa3aTest aguabarsl.

[Tpo/IeMOHCTPUPYHTE BO3MOXXHOCTh TIpUMeHeHUst cpeibl Microsoft Excel (vu apyroii cpeibl) st
00pabOoTKM 5KCIIePUMEHTA/IbHBIX JaHHBIX.

Kak B flaHHOM paboTe MUHUMH3UPYETCS MOTPELTHOCTh SKCIIePUMEHTA/IbHBIX JaHHbIX ?

Ne 34 «OnpepeneHne OJMHbl CBETOBOWN BOJIHbI U XapaKTEPUCTUK NP PaAKLMNOHHOWN
peLieTKn»

KakoBbl mapaMeTpbl M XapakKTepUCTUKK Ju(paKLMOHHOM pelleTKy, IPUMeHsIeEMOi B SKCIiepruMeHTe?
[Monyuwrte hopmyny st onpesesieHNs ATMHBI CBeTOBOUM BOJTHBI MPH Avdpakiny Ha AupaKkLMOHHON
peLeTKe.

KakoBo npakTrueckoe npuMeHeHre Ju(pakLMOHHbIX PeIIeTOK?

Kak B flaHHOM paboTe MUHUMH3UPYETCs MOTPELIHOCTh SKCIIePUMeHTa/IbHBIX JaHHbIX ?

Ne 42 «OnpepenieHne rriaBHbIX KBAHTOBbIX YMCeN BO3OY X AEeHHbIX COCTOAHUI aToOMa
BOZAOpPOAA»

ITosicHuTe yCTPOMCTBO ¥ PUHLIUI paboThI CIIEKTPOCKOIIA, UCIIOIb3yeMOro B JaHHOM paboTe
[Monyuure dopmysy s OrIpeZieNIMHNS T7IaBHBIX KBAHTOBBIX UrcesT BO30Y K/IeHHBIX COCTOSIHUM aToMa
BO/IOPO/IA U IPYTHX BO/IOPOZAOMIOI00HBIX aTOMOB

Yro Ha3bIBaeTCs rPayHpPOBOYHBIM IpadrKom?

[Tpo/IeMOHCTPHUPYHTE BO3MOXXHOCTh TIpUMeHeHUs cpefibl Microsoft Excel (vmu apyroii cpeibl) st
00pabOTKU SKCIePUMEHTAJTBHBIX IaHHBIX




6) MopAapoK NnpoBeaeHUs NPOME)XYTOYHOU aTTecTaluum, noKasaTtesnm u
KPpUTEepUU oL eHUBaAHUA:

MpoMeXXyTo4YHaa aTTecTaumns no gucunnanHe «d®mnsnka» BKAOYaAET TeopeTuveckmne
BOMPOCHI, N03BOJAOWMNE OLLEHUTb YPOBEHb YCBOEHMSA 0B6yYaloWMMNCS 3HAHNUN, U
npakTu4yeckune 3agaHuns, BoiABASOWMNE CTENEHb CHOPMUPOBAHHOCTN YMEHUI N
BnageHun, npoBoanTcsa B hopMe s3k3aMeHa (1 cemecTp) n B popme 3a4eTa (2
cemMecTp).

JK3aMeH Mo AaHHOW ANCUMUNNHE NPOBOANTCS B YCTHOM hopMe Nno
9K3aMeHaLUMOHHbIM BuneTaMm, KaXKabIll U3 KOTOPbIX BKJKOYaeT 2 TeopeTuvecknx
BOMpOCa M OA4HO NpakTM4eckoe 3ajaHune (3agady).

lMokaszaTtenn n KpuTepnn oueHNBaHNA IK3aMeHa:

- Ha OUEHKY «OoTAUYHO>» (5 BansoB) - obyvaloWwmMnca 0EMOHCTPUPYET BbICOKUN
ypoBeHb CHOPMUPOBAHHOCTM KOMMNETEHLWUA, BCECTOPOHHEE, CUCTEMaTUYeCcKoe n
rnybokoe 3HaHne y4yebHoro matepmana, CBO60AHO BbIMOJIHAET NPakKTU4YecKme
3aflaHuA, cBobOAHO onepupyeT 3HAHUAMN, YMEHUAMU, NPUMEHSAET UX B CUTYaLNax
MOBbILLUEHHOW C/IOXKHOCTM.

- Ha OUEeHKY «xopowo>» (4 6anna) - oby4atoWMNCA 4EMOHCTPUPYET CpeaHnN
YPOBEHb CHOPMMPOBAHHOCTU KOMMNETEHUWA: OCHOBHbIE 3HAHNSA, YMEHNSA OCBOEHDI,
HO OOMYCKalTCs HE3Ha4YUTesIbHble OWNBKN, HETOYHOCTHN, 3aTPYOHEHNS NPKU
aHaINTUYECKNX onepaumnsax, NnepeHoce 3HaHUN N YMEHUI Ha HOBbLIE,
HeCcTaHO4apTHbIe CMTyauun.

- Ha OLEeHKY «ymoBaeTBOpUTeNbHO» (3 6anna) - obyvarowmnca neMoHCTpupyeT
MOpPOroBbIN YPOBEHL CHOPMMPOBAHHOCTN KOMMETEHLNI: B XO4€ KOHTPOJIbHbIX
MeponpuATUA O0NYCKaTCA OWNOKK, NPOABAAETCHA OTCYTCTBME OTAENbHbIX
3HAHWNI, YMEHWNI, HaBbIKOB, 00Y4alOLWMNNCA UCMbITbIBAET 3HAYNTENbHbIE
3aTpyAHEHNA NpU ONEPUPOBAHNN 3HAHUAMU U YMEHNAMWN NPU NX NepeHoce Ha
HOBblE CUTYaL NN,

- Ha OLEHKY «HeyaoBJsiIeTBOpUTEeNnbHO» (2 6anna) - obyvatowmncs
OEMOHCTPUPYET 3HaHUs He bonee 20% TeopeTUYeCcKoro maTepuana, oonyckaeTt
CyLleCTBEHHbIE OWNOKKN, HE MOXKET MoKasaTb UHTEIEKTYasIbHbl€ HaBbIKUN
peleHmna NpocTbIX 3ahau.

- Ha OLEHKY «HeyaoBAeTBoOpuTenbHo» (1 6ann) - obyvarowmnca He MoxxeT
nokasaTb 3HaHWS Ha YPOBHE BOCNpOU3BefeHUs U 06bsACHeHUs nHpopmaLumn, He
MOXXET MoKa3aTb MHTeNNEKTYasIbHblE HaBblKN PELLEHMNSA NPOCTbIX 3a4au.

3ayeT oby4atouwmecs nosay4vatoT B pe3yJsibTaTe BbINOJIHEHNSA BCEX BMAOB paboT,
npenyCcMOTPEHHbLIX BO 2 CEMECTPE U3YYEHUA AaHHOW ANCUUNAUHLL. B cny4dae
HEeBbINOJIHEHUS, 3a4eT NMpoBOANTCA B hopme cobecenoBaHMsA Mo BONpPOCam
COrJlacHO NepeyYHIo BOMPOCOB K 3a4eTy.

lMoka3arenn n KpuTepumn oueHnBaHuA 3adera:

- Ha OLLEHKY «3a4TeHO» 0by4alLlWmnnca 4eMOHCTPUPYET YPOBEHb, HE HMXE
MoporoBoro, ChopMMUPOBAHHOCTN KOMMETEHLNIN: B XO4Ee KOHTPOJIbHbIX
MeponpuUATUA MOFYT A0MNYCKATbCH OWNOKN, MOXXET NMPOSABAATLCA OTCYTCTBME
OTOEesIbHbIX 3HAHN, YMEHWUIN, HaBbIKOB, 0Oy4aloLWMNCa MOTYT UCNbITbIBaET
3HaYUTESIbHbIE 3aTPYAHEHUSA NPU ONEPUPOBAHUN 3HAHUAMU U YMEHUAMU MPU UX
rnepeHoce Ha HOBble CUTYyauUun.

- HA OLLEHKY «He 3a4TeHOo» 0by4aloWwmnMnca He MoOXXKeT NokKa3aTb 3HaHUS Ha
MOpPOroBOM ypoBEeHb CHOPMMPOBAHHOCTU KOMMNETEHUWA, T.e. obyyatlowmncs He
MokKa3blBaeT 3HaHMe OCHOBHOIo MaTepuana B obbeme, Heobxoammom gns
npeacrosiwen npodeccrMoHanbHON AesaTeNbHOCTN; He cnocobeH
aprymeHTUPOBaAHHO U NMocaenoBaTesibHO M3naraTb, AonyckaeT rpybbie ownbku B
OTBETax; He MOXET MoKa3aTb MHTeJIeEKTYasIbHble HaBblKN peLleHns NPOCTbIX
3aflay. He NoOATBEP>XOAaeT OCBOEHME KOMMETEHLU NN, NPpenyCcMOTPEHHbIX
nporpamMmon.
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