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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapelr DOu3uKu

IIporokomor 20 . Ne
3aB. kadenpoit M.B. Apkynuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHUs AUCHUIUIMHBI (Monyisi) «Du3uka» SBISAIOTCA: NpUOOpeTeHHE
CTyJICHTaMH 3HAHHNA 00 OOIIMX 3aKOHOMEPHOCTSX SIBIICHUU MPUPOABI HA OCHOBE (PUINUYCCKUX
MPUHIIUIIOB, TO3BOJISIONIMX OPUEHTUPOBATHCS B IOTOKE HAYYHON U TEXHUYECKOU MH(OpMaLlUU U
00eCreYnBarOIINX BO3MOXHOCTh WX MCIIOJIH30BAHUS MIPU PEIICHUN MPUKIIAIHBIX 33/1a4, a TAKXKe
B HayyHOM M TNPOM3BOACTBEHHON JEsATENbHOCTH; (POPMUPOBAHHME YMEHUU ONEPUPOBATH
MOHSITHSIMH, 3aKOHAMH ¥ MOJICIISIMU (DH3UKHU; pa3BUTHE Y CTYJACHTOB HAYYHBIX MPEACTABICHUN O
eAMHON (U3UYECKON KapTUHE MHpa M OBJaJeHHE HEOOXOAMMBIM M JIOCTATOYHBIM YPOBHEM
OOIIEKYIBTYPHBIX U MPO(ecCHOHANBHBIX KOMIIETCHIINN B COOTBETCTBHH ¢ TpeboBanusmMu OI'OC
BO 1o nanpasnenuto noarotosku 01.03.02 "[Ipukiannas maTemaTuka 1 iHGoOpMaTuka'.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucrumirna Ou3nka BXOIUT B 0053aTENbyI0 YacTh Y4€OHOTO TUIaHa 00pa30BaTeIbHOM
IPOTPaMMBI.

Jins  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWs  (YMEHUS,  BIAJCHHSA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

Huctmumba «@us3uka» 0a3upyercss HAa  eCTECTBEHHOHAYYHBIX  JUCIHHIUTMHAX:
MaTeMaTuKa, Qu3HnKa, XUMUs B 00bEME CPEAHEH MIKOJIBL.

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

YpaBHeHHE MaTeMaTHYeCKON (PU3UKH

YucrieHHbIE METO/IB MAaTEMaTH4eCKON (pru3nku

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiics TOJKeH
001agaTh CIeAyIOIUMU KOMIETEHIHSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 CnocoGen mnpuMeHsTh (GyHIAMEHTAJIbHBIE 3HAHMA, IIOJyYe€HHbIE B 0O0JIACTH
MaTeMaTUYeCKUX M (WIM) €CTECTBEHHBIX HayK, M MCIOJIb30BaThb UX B MpodeccHOHATbHOU
JESATEIILHOCTH

OIIK-1.1 Pemaer npodeccuoHanbHble 33aud ¢ 00JacTH  (pyHIaMEHTaIbHOH U
MPHUKJIAIHON MaTeMaTHKH

OIlK-1.2 Brnageer crmocobamu u mpueMaMu perieHUs UCCIEAOBATEIbCKUX 3a/lad B
obsacT (yHIAMEHTAIBHOM M IPUKJIAIHOW MaTEMaTUKH

OIIK-1.3 [Ipumensier ¢QyHIaMeHTaNbHbIE MEXIUCHUIUIMHAPHBIE 3HAHUS  JJIS
pereHwst 3a1a4 B Mpo(ecCHOHATEHOM IS TEIIEHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas pabora — 76,1 akaj. 4acos:

— ayIUTOpHas — 72 aKaJ. 4acos;

— BHeaynutopHas — 4,1 akan. yacoB

— caMocCToOsTeNbHAs paboTa — 32,2 akaJl. 4acoB;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas ) s
o | xouTakTHas pabota E 3 dopma TEKyIIEro
=
N B aKaj. yacax o Bu KOHTPOJISt
Paznen/ tema 3 (B axaz. vacax) E B A y p Kon
S 3 ©|caMOCTOATENBFHOH | yCIeBaeMOCTH U
JUCLIATUINHBI 5 [ . | KoMneTeH K
O 2 £ padoThI MIPOMEKYTOUHOM
nmab. | mpakr. | 3 & ATTeCTAIIH
Jlek. < < 11
3aH. | 3aH. |Q &
1. MexaHuka
IToaroroBka k
nabopaTopHBIM 3amura
paboTaM; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
IIOATOTOBKA K JOMAaIIHUX 3a/1ad4; OIIK-1.1,
11 Kunemarnueckue ’
2 1 /11 1 9KCIIPEcc — 9KC-IIpece — OIIK-1.2,
TIPE/ICTaBICHHST MEXaHUKH
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue NJ13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
1
IToaroroBka k
na0opaTopHBIM 3amura
paboTaM; pemienne| J1abOpPaTOPHBIX
JIOMAITHUX 3a/1a4; pabor; cnaya
12 Tusamieckue MOATrOTOBKA K JIOMAIIIHUX 3a]1a4; OIIK-1.1,
) JKCIIpecc — 9KC-TIpece — -1.2,
2 1 /11 1 OIIK-1.2
TPUHLUITEI MEXaHUKH
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
eimonHeHne V13, crnaga MJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. Hocoouii.




TToaroroBka k

U y4. HOCOOHH.

1a60PaTOPHBIM 3amura
pabotam; perieHre| 1abOpPaTOPHBIX
JIOMAIITHUX 3a]1a4; pabort; cnaya
13  3akoms  coxpancHus IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
2 1/11 9KCHpecc — 9KC-TIpece — OIIK-1.2,
pusiieckux BetwamH KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITpoBepka
KOHCIIEKTa JISKIUH KOHCIIEKTOB.
U y4. HOCOOHH.
IloaroroBka k
11a00paTOPHBIM 3amura
pabotam; pemeHne| 1ab0paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1.4 luHamMKKa TBEpJOTO Tela 2 1 JKCIpece — JKC-TIpecc — OIlK-1.2,
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeImostHeHUE MJ13. cnava UJI3.
ITpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. nocobuil.
IToaroroBka k
nabopaTopHBIM 3amura
paboTaM; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1.5 KosebaHus 1 BOJHEI 2 1 JKCIIPEcc — 9KC-IIpece — OIIK-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
Hroro no pazaeny 10 5131
2. Monexynsapuas ¢usuka H"
TEPMOANHAMHKA
IToaroroBka k
n1a00paTopHBIM 3amura
pabotaM; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
2.1 MOATOTOBKA K JNIOMAIIHUX 3a]1a4, OIIK-1.1,
MonekymsipHO-KuHeTH4Yeckas | 1 2 /11 JKCIIpece — 9KC-TIpece — OIIK-1.2,
TeopHs HICANTbHBIX Ta30B KOJUTOKBHYMaM; KOJUIOKBHYMBI; OIIK-1.3
BeinoHenue N/J13. cmoaua MJ13.
IIpopaboTka IIposepka
KOHCIEKTA JICKIUH KOHCIIEKTOB.




IToxroroBka k
1a60PaTOPHBIM
paboTtam; pelieHue
JIOMAIIIHHX 3a/a4;

Bamura
11ab0paTOPHBIX
pabort; cnaya

U y4. HOCOOHH.

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
2.2 OCHOBBI TEPMOANHAMUKH /11 9KCIIPECcC — JKC-Ipece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITpoBepka
KOHCIIEKTa JISKIUH KOHCIIEKTOB.
U y4. HOCOOHH.
IloaroroBka k
11a00paTOPHBIM 3amura
pabotam; pemeHne| 1ab0paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
23 PeabHbIC raseL, MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
. 1 9KCIpecc — JKC-TIpecc — OIlK-1.2,
JKUJIKOCTH M TBEPIIBIE TeTa . .
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeImostHeHUE MJ13. cnava UJI3.
ITpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
Hroro no pazneny 321
3. DIEKTPUUYECTBO U MarHETU3M
IloaroroBka k
1ab0paTOPHBIM 3ammra
paboTaM; pemienue| J1abOpPaTOPHBIX
JIOMAITHUX 3a/1a4; pabor; cnaga
MOATOTOBKA K JIOMAIIIHUX 33]1a4; OIIK-1.1,
3.1 DnekTpocTaTruka /11 JKCHpece — JKC-TIpecc — OIlK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
BeImosTHeHUE MJ13. cnava MJI3.
ITpopabotka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. Hocoouii.
1
ITogroroBka k
n1a00paTopHBIM 3amura
pabotaM; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
3.2 HocTosHHbL MOATOTOBKA K JNIOMAIIHUX 3a]1a4, OIIK-1.1,
. /11 JKCIpecc — JKC-TIpece — OIIK-1.2,
INEKTPUIECKUN TOK
KOJUIOKBHyMaM; KOJUTIOKBUYMBI; OIIK-1.3
BeinosHenue NJ13. cmoaua MJ13.
IIpopaboTka IIposepka
KOHCIEKTA JICKIUH KOHCIIEKTOB.




TToaroroBka k

U y4. HOCOOHH.

1a60PaTOPHBIM 3amura
pabotam; perieHre| 1abOpPaTOPHBIX
JIOMAIITHUX 3a]1a4; pabort; cnaya
IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
3.3 MarnutHOe mome /11 9KCIIPECcC — JKC-Ipece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITpoBepka
KOHCIIEKTa JISKIUH KOHCIIEKTOB.
U y4. HOCOOHH.
IloaroroBka k
11a00paTOPHBIM 3amura
pabotam; pemeHne| 1ab0paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
34 ) eKTPOMATHHTHAA MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
— JKCIpece — JKC-TIpecc — OIlK-1.2,
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeImostHeHUE MJ13. cnava UJI3.
ITpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
IToaroroBka k
nabopaTopHBIM 3amura
paboTaM; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
35 DEKTpOMATHHTHBIE IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
COICOAHMS 1 BOMHbI JKCIIpecc — 3KC-TIpecc — OI1K-1.2,
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
Hroro no pazaeny 3/31
4. Onruka
ITogroroBka k
n1a00paTopHBIM 3amura
pabotaM; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
4.1 DJeMEHTHI MOATOTOBKA K JNIOMAIIHUX 3a]1a4, OIIK-1.1,
TeOMEeTPHIECKON u /11 JKCIIpecc — 9KC-TIpece — OIIK-1.2,
JNEKTPOHHOH ONITHKA KOJUTOKBHYMaM; KOJUIOKBUYMBI; OIIK-1.3
BeinosHenue NJ13. cmoaua MJ13.
IIpopaboTka IIposepka
KOHCIEKTA JICKIUH KOHCIIEKTOB.




IToxroroBka k
1a60PaTOPHBIM
paboTtam; pelieHue
JIOMAIIIHHX 3a/a4;

Bamura
11ab0paTOPHBIX
pabort; cnaya

U y4. Hocoouii.

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
4.2 NnTepdepennus ceera 9KCIIPECcC — JKC-Ipece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITpoBepka
KOHCIIEKTa JISKIUH KOHCIIEKTOB.
U y4. HOCOOHH.
IloaroroBka k
11a00paTOPHBIM 3amura
pabotam; pemeHne| 1ab0paTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
4.3 Tudpakuus cBera /11 JKCIpece — JKC-TIpecc — OIlK-1.2,
KOJJIOKBUYMaM; KOJUJIOKBUYMBI; OIIK-1.3
BeImostHeHUE MJ13. cnava UJI3.
ITpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. nocobuil.
IToaroroBka k
nabopaTopHBIM 3amura
paboTaM; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua
4.4 BzanmoneiicTue IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
3NIEKTPOMArHUTHBIX BOJH C JKCIIPEcc — 9KC-IIpece — OIIK-1.2,
BEIIECTBOM KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue N/J13. cnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
U y4. TOCOOHH.
IToaroroBka k
1a0opaTopHBIM 3amura
paboTaM; pemienne| J1abOpPaTOPHBIX
JIOMAITHUX 3a/1a4; pabor; cnaya
MOATOTOBKA K JIOMaITHUX 3a7a4; OIlK-1.1,
4.5 Tonsipu3arus cBeta 1 JKCIpece — 3KC-TIpece — OIIK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
eimonHeHne NJ13. crnaga MJ13.
IIpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.




IToxroroBka k
1a60PaTOPHBIM
paboTtam; pelieHue
JIOMAIIIHHX 3a/a4;

Bamura
11ab0paTOPHBIX
pabort; cnaya

U y4. HOCOOHH.

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
4.6 KsantoBas  mpupoja
A — 1 JKCHpecc — 3KC-TIpecc — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITpoBepka
KOHCIIEKTa JISKIUH KOHCIIEKTOB.
U y4. HOCOOHH.
Wroro no paszneny 421
5. AtomuHas ¢wusuka. Ousmnka
aTOMHOTO fJpa W BIIEMEHTapHBIX
JaCTHIL
IloaroroBka k
n1a00paTOPHBIM 3amura
pabortam; pemeHne| 1abOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabot; cnaua
5.1 Teopus aToMa BOOpONa MOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
/11 JKCHpece — JKC-TIpecc — OIlK-1.2,
o bopy . .
KOJJIOKBUYMaM; KOJUIOKBUYMBI; OIIK-1.3
BeimostHeHUEe MJ13. cnava MJI3.
ITpopaboTka ITposepka
KOHCIEKTa JICKIUH KOHCIIEKTOB.
U y4. TIOCOOHH.
IToaroroBka k
nabopaTopHBIM 3amura
paboTaM; pemenue| J1abopaTOPHBIX
JIOMAIITHUX 3a/a4; pabort; cnaua
52 OCHOBEI KBAHTOBOG IIOATOTOBKA K JIOMAIIHUX 3a]1a4; OIIK-1.1,
1 1 9KCIIPEcc — 9KC-IIpece — OIIK-1.2,
TEOPHUH aTOMOB
KOJUTOKBHYMaM; KOJUTOKBUYMBI; OIlK-1.3
BbInosHeHue NJ13. crnaua MJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTA JICKIMH KOHCIICKTOB.
" y4. TocoOuii.
IToaroroBka k
1a0opaTopHBIM 3amura
paboTaM; pemienne| J1abOPaTOPHBIX
JIOMAITHUX 32124, pabor; cnaya
MOATOTOBKA K JIOMaITHUX 3a7a4; OIlK-1.1,
5.3 ®uznka aTOMHOTO s71pa /11 JKCIpece — 3KC-TIpece — OIIK-1.2,
KOJUIOKBUYMaM,; KOJIJIOKBUYMBI; OIIK-1.3
BeimonHeHne W13, cnaga UJ13.
IIpopaboTka [IpoBepka
KOHCIIEKTa JICKIUH KOHCIIEKTOB.




IToxroroBka k
1a60PaTOPHBIM
paboTtam; pelieHue
JIOMAIIIHHX 3a/a4;

Bamura
11ab0paTOPHBIX
pabort; cnaya

IMOJArOTOBKA K JIOMAIITHUX 3a7a4; OIIK-1.1,
5.4 DneMeHTapHbIE YaCTULIBI 1 1,2 9KCIIPECcC — 3KC-TIpece — OIIK-1.2,
KOJJIOKBUYMaM; KOJIJIOKBUYMBI, OIlK-1.3
BeimostHeHue NJ13. cnaga UJ13.
IIpopaboTka ITpoBepka
KOHCIICKTa JICKIU#|  KOHCIEKTOB.
U y4. HOCOOHH.
Htoro no pasaeny 7 3 321 | 5,2
Hroro 3a cemectp 36 18 |18/121] 32,2 9K3aMeH
HWroro no aucuuninze 36 18 |18/121| 32,2 9K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl HambOosee d(QeKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [MalT TPaJuIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTH:

WudopmanonHas  JIeKIMsS—  MOCIEIOBATEIbHOE  W3JOXKEHHE  Marepuana B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU U HABBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

JlaGoparopHasi paboTa — opranuzanus yueOHoH paboThI C peaibHBIMH MaTEPUATIbHBIMU U
WH(OPMAIIMOHHBIMH OOBEKTaMH, AKCIEPUMEHTATIbHAsI paboTa ¢ aHaJOTOBBIMH MOJCISIMU
pealbHbIX 00BEKTOB.

2. ®opMbl yU€OHBIX 3aHATHH C HCIIOJIB30BAaHUEM TEXHOJIOTHH TPOOIEMHOTO O0yUCHHS:

[IpoGnemHas nekmuss — UW3IOXKEHUWE MaTepuaa, IMpeanoyiaraloee MOCTaHOBKY
MPOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHWE PA3UYHBIX HAYYHBIX ITOJXOJIOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETAIUU H3y4aeMOTo
Marepuaa.

[IpakTuueckoe 3aHaTHe B GopMe NPAKTHKyMa — OpraHu3anus ydeOHO paboThl,
HalpaBJ€HHAsT Ha pelIeHHE KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/ayu, TpeOylomen OT
CTyJ€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. ®opMbI YIEOHBIX 3aHATUH C UCIIOIH30BAHUEM CIICIIUATHN3UPOBAHHBIX HHTCPAKTHBHBIX
TEXHOJIOTHM:

Jlekumst «0OpaTHOM CBS3M» — JEKIHMSI—TIPOBOKANMS (M3JI0KEHHE MaTepHajia ¢ 3apaHee
3arIaHuPOBAHHBIMH OIIMOKAMM ), JIEKIHsI-0ece1a, TEKIUS-THUCKYCCHS.

4. ®opMbI YIeOHBIX 3aHITHIA C UCTIOJIB30BaHNEM UH(POPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIA:

Jlexiusi-Bu3yanu3anusi — HW3JI0KEHHUE COJIeP)KaHUs COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaIOB, IPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- 1 BUIEOMaTEPUaoB).

[IpakTnyeckoe 3aHsTHE B (OpME TMPE3CHTAIMH — TIPEJACTABICHUE PE3yIbTaTOB
MPOEKTHON WM MCCIEIOBATENbCKON ACSITENFHOCTH C HCIOIb30BAHUEM CIEIUATU3UPOBAHHBIX
MIPOTPAMMHBIX CpPEJI.

6 YueOHO-MeTOqHUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B mpuioxxkenuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Jemuauenko, B.M. ®usuka [DnexkrponHsiii pecypce] : yueonuk / B.U. [lemumuenko,
N.B. lemunuenko. — 6-e u3z., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexxum
no-cryma: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3nenoB, C.M. ®usuka: Mexanuka. MexaHudeckne KoieOaHUS W BOJHBEIL
Mosnekymnsipras ¢pusuka. TepMmoanHamuka [DnekTpoHHsiii pecype] @ Yuebnoe mocobue / C.1.
Ky3Henos. - 4-e u3a., ucnp. u gom. - M.: By3osckuii yue6nuk: HUL] UH®PA-M, 2014. - 248 ¢c. —
Pesxxum mocryma: http://znanium.com/bookread2.php?book=412940 — ISBN



http://znanium.com/bookread2.php?book=469821
http://znanium.com/bookread2.php?book=412940

978-5-16-101026-6

3. Ky3nenos, C.1. ®usnka: OCHOBBI 2JICKTPOJUHAMUKH. DJICKTPOMArHUTHBIE KOJICOaHMs
U BOJIHBI [ DneKkTpoHHbIH pecype] : Yuednoe nmocooue / C.1. Ky3nenos. - 4-e usf., ucup.  JI01I. -
M.: ByzoBckuit yueOnuk: HHUL[ HHDPA-M, 2015. - 231 c¢. — Pexum gocryma:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4, Kysnenos, C.M. ®duszuka. BomnoBas ontuka. KBaHTOBas mnpupoma H3IydCHHS.
DJIeMeHTBI aTOMHOU U siiepHOM (u3uku [DnektponHsiid pecype] @ Yueb. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-€ u3z., nepepad. u gom. - M.: By3zos. yue6.: HULl MTHOPA-M, 2015 - 212 c. —
Pexxum nocryma: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) lonoJiHMTEILHASA JIATEpaTypa:

1. Koukum, lO. I1. Yuebnsle 3anaun no ¢usuke : yaedbnoe nocodbue / 0. I1. Koukun, U.
1O. Borauesa ; MI'TY. - [2-e u3a., moarot. mo med. usd. 2014 r.]. - Marauroropck : MI'TVY, 2015.
- 1 opektpon. onr. guck (CD-ROM). - 3Barn. ¢ turymr.  oakxpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124
054/1515.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpooosekr. - Tekcr
ANEKTPOHHBIN. - CBeieHus qocTynHbl Takke Ha CD-ROM.

2. Koukwun, FO. I1. ®usuka : yaebnoe nocodue / 1O. I1. Koukun ; MI'TY. - Marauroropck
: MITY, 2015. - 55 C. : HIL., TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121
331/1212.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoodsekt. - Tekcr
ANEKTPOHHBIN. - FIMeeTCs meyaTHbI aHAJIOT.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynsipHas pusuka u repmoauHamuka [Tekct] : mabop. mpakTukym /
[E.H. Acranos, 3.H. boruesa, JI.C. JlomkenkoBa n ap.] ; VIH-T SHEpreTMKU M aB-TOMAaTUKH
MI'TY, [kad. pusuku]. - Marauroropck, 2011. - 103 ¢. : wi., rpad., cxemsl, Ta0JI.

2. DnexrpomarHetusm. Ontuka [Tekct] : mabopaTopHbIil MpakTHKYM 10 dusuke / [cocT. :
N.YO. boraueBa, B.I'. boukapes, W.H. T'maumsarymnmun u np.] ; MITY, xad. ¢usuku. -
Marnuroropck, 2001. - 77 c. : u.

3. Dnekrpocraruka. [locrosHubIi TOK. [Tekct] : maGoparopHbiii npaktukym / [M.B.
Beuepkun, E.E. Enuceesa, C.I'. IlleBuenko ; moa pea. M.B. Beuepkuna] ; MI'TY, [kad. puzuku].
- Maruauroropck, 2011. - : ui., Tab.

4. dusmka aToMa, TBEpIOro Tena, siapa [Tekcr] : 1abopaTopHBIi MPAKTUKYM MO (u3uke /
[cocT. : C.A. Byrakos, FO.M. Jly6ocapckas, ['.A. JIyockuii u np.] ; MI'TY, kad. ¢usuku. -
Marnutoronck. 2001. - 78 c. : .

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haunmenosanue 110 Ne norosopa CpoOK IeiicTBUS TUIEH3UN

MS Windows 7

Professional(yutst kimaccos) A-1227-18 or 08.10.2018 11.10.2021



http://znanium.com/bookread2.php?book=424601
http://znanium.com/bookread2.php?book=438135
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true

MS Windows 7

Professional (s |[1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |y, 135 1117.09.2007 GeccpodHo
Professional

7Zip cB000JIHO pacnpoctpansemoe [10 0OCCCPOUYHO
FAR Manager cB0OOAHO pacrpocTtpansemoe 110 OeCCpPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanwue kypca CchplIKa

DnekTpoHHas 0aza nepuoauveckux u3naHui East View

Information Services, OO0 «1BUCy https://dlib.eastview.com/

ITouckosas cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmannonnas cucrema - EauHoe OkHO AocTyma K

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

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCHUTLIHHBI (MOLYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:




Y4eOHble ayAUTOpUH TSI TIPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUMA: MYJIbTUMEIHITHBIE
CpEeICTBA XpaHEHUs, Iepeiayll U MpeACcTaBIeHUS HH(OPMALIUH.

Yyebnas ayautopuss Uil TpOBeACHHS JabopaTopHbIX pabot: JlabopaTtopus
«MexaHukay:

JlaGoparopHble yCTaHOBKH, U3MEPUTEIbHBIE IPUOOPHI /JIsl BHIIIOJIHEHHUS JIA0OPaTOPHBIX
pabor:
. MaluHa ATBy/Ja,
. QJIEKTPOHHBIN CEKYHIOMED,
. BeIpsiMutens BC-4-12,
. KaTeTOMETP,
. ocrutorpad,
. MaTeMaTU4YECKHIl MasTHUK,
. pu3ruecKuii MasSTHHK,
. 0aNIMCTUYECKUI MasSITHUK,
. TTYJIH,

10. mucroner,

11. mastauk O6epOexka,

12. na6op rpy3os no 50 r, 100r, 500r,

13. nabop npyxuH.

14. JTaGopaTopHasi yCTaHOBKa JUIs ONpeAeNIeHUs] MOMEHTa HHEPLIUKA MaXxOBOro KoJjieca U
CHWJIBI TPSHHSI B OTIOPE.

15. JlaGopatropHas ycTaHOBKa JJisi U3YYEHHS 3aKOHOMEPHOCTEH  KoieOaHuii
MaTEeMaTHYECKOTO MAasITHHKA.

16. MepuTenbHbII HHCTPYMEHT.

O©CoOoO~NO O WN -

VYyeOnast aynuTopusi JJid IpoBeldeHus JjabopaTopHbIX paboT: JlabGoparopus
«MonexynsipHas pU3MKa U TEPMOIUHAMHKAY!

1. JlaboparopHasi ycTaHOBKa JJisi ONpPENETICHUs] OTHOIIECHUS TEIIOEMKOCTEH BO3/ayXa
Cp/Cv meTo10M a11abaTHYeCKOTo pacIMpeHHsI

2. JlaGopaTtopHass yCTaHOBKa /IS HW3y4eHHE Ta30BBIX 3aKOHOB; IPOBEpKa
CIIpaBeNIMBOCTH 3akoHa boins-Mapuorra.

3. JJabopaTopHas ycTaHOBKA JIJIsl H3y4eHUS (Da30BBIX TIEPEXOJIOB.

4. JlaGopaTopHasl ycTaHOBKa JJIs orpejiesieHust ko3 duimenTa TMHEHHOTO paclIupeHus
TBEPJIBIX TEIL.

5. JlabopaTopHas ycTaHOBKa U1 K03 (pUIlMeHTa TOBEPXHOCTHOTO HATSKEHHMSL.

6. )KuJIKOCTHBII MAaHOMETD.

7. Hacoc llluHia.

8. Bapomertp.

9. DnexTpuyeckas neyb.

10. ITpoGupka ¢ mapapuHOM.

11. TTupomerp.

12. HaGop pamoxk.

13. KanopumeTpsl.

14. TepmomeTpsl.

VYuebHasg aymutopus i npoBeneHHs JabopaTopHbix —pabotr: JlabGopatopus
«DNEeKTPUYECTBO U MATHETU3M:

1. JlaGoparopHast yCTaHOBKa MJIsi OIpPENENICHHUS AUIICKTPHUECKYIO IMPOHUIAEMOCTb
cpenpbl.

2. JlabopaTopHas yCTaHOBKa IS ONIPEeNICHHS] EMKOCTH KOH/IEHCATOPOB.

3. JlaGopaTtopHasi ycTaHOBKa [l W3MEPEHUs CONPOTHBIEHHHM C IMOMOIIBIO MOCTa

\/rxrroamrArra



4. JlaGopaTopHas YCTaHOBKA Ul M3YYEHHUS 3aBHCHMOCTH COINPOTHUBIICHUS IMPOBOJHUKOB M
IOJIYIIPOBOJHUKOB OT TEMIIEPATYPHI.

5. JlabopatopHas ycTaHOBKa JUIsl CHSTHS  BOJITAMIEPHON  XapaKTEPUCTUKHU

IMOJYIIPOBOJHUKOBOT'O ANO/J14A.

JIMH3BI.

6. JTabopaTtopHas ycTaHOBKA JIJIsl ONpeIeieHUs KO3 PUIMEeHTa CAMOUHAYKIIMH KaTYIIKH.
7. VICTOYHMKY MUTaHUS TIOCTOSIHHOTO TOKA.
8. IcTOYHMKY MUTaHUS IEPEMEHHOTO TOKA.
9. 3ByKOBOIi T€HEPATOP.

10. YacToromep.

11. KonneHcatopsl.

12. Karymika HHTyKTUBHOCTH.

13. Mukpoamiepmerp.

14. TuonpbL.

15. Mara3uH eMKOCTeH.

16. Tenedon.

17. Peocrartsl.

18. Peoxop.

19. HaGop conpoTuBieHui.

20. Mara3uHbl CONPOTUBIICHUH.

21. 'anpBaHOMETp.

22. AMmiepMeTpsl.

23. BonbT™MeTpHI.

VYyeOHast ayautopust AJis IpoBeAeHUs J1abopaTopHbIX padoT: Jlaboparopus «OnTukay:
1. JlaGoparopHast yCTaHOBKa /il OIpPENENECHUS] OCHOBHBIX XapaKTEPUCTUK TOHKOU

2. MUKpOCKOIIBI.

3. CTekJITHHBIE TUTACTHHKH.

4. Habop nuHs3.

5. UcTounuk cBeTa ¢ HAOOpPOM CBETOPUIBTPOB.
6. ["a3oBblit nazep JII'-78 ¢ 010k0M mUTaHUS.

7. ludpakunoHHast pereTka.

8. [Monsiprckon ¢ HAOOPOM U3yYaeMBbIX Tell.

9. CiekTpockorr.

10. HaGop cniekTpasibHBIX TPYOOK.

11. MepuTenbHbIN HHCTPYMEHT.

VYuebHas aynuTopHs A MpoBeieH s 1JabopaTopHbIX paboT: JlabopaTopust «AToMHas U

anepHas Gu3nKa»:

1. JlaGopaTopHasi yCTaHOBKa JUIsl U3y4EHHs CHEKTpa aToMa BOJOPOJa U ONpeaeieHUs

nocTostHHOM Punbepra.

2. JlaGopaTtopHasi yCTaHOBKa JJIsi OINpPEAETCHUS UIMPUHBI 3alPELICHHON 30HBI

MOJIYTIPOBOJTHUKOB.

3. MonoxpomaTopsl YM-2.

4. BonopoHas TazopaspsiiHas TpyoKa.

5. ITonynpoBOAHUKOBBIN TEPMOPEIUCTOP.
6. MynsTamerp BP-11A.

7. Jozumerp - paguomerp PKC.107.

8. HabGop comneii.

9. Jlazep JII'-56.

10. [Ilenb ¢ mepeMeHHOMN MUPHUHOM.

11. ®orosnement CLIB-4.



12. BricOKO4YYBCTBUTENbHBIN MUKpoamnepmeTp D-195.
13. UcTOYHMKYM TUTaHUSI.
14. [lerexrop.
15. CueTHOE YCTPOMCTRO.
16. MepuTenbHbII HHCTPYMEHT.

VY4eOHble ayAMTOpPUM JUISI TPOBEACHMSI TNPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIBTALUM, TEKYILErO0 KOHTPOJISI U MPOMEKYTOYHOM aTTECTAllMM: JIOCKa,
MYJIbTUMEAUMHBIA IIPOEKTOP, KPAH.

[Tomemenuss Ans  camMOCTOSITENTbHOM — pabOThl  OOy4arommxcs:  MepCOHAIbHbBIE
kommbioTepsl ¢ nmakerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
nH(}OPMallMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA

[Tomemenust s XpaHeHUS W NPOPHIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTO
000pYyIOBaHUS: CTEIUIAXH, CEH(BI I XpaHEHUsT y4eOHOro 000pyIOBaHMS, HHCTPYMEHTHI JIJIs
peMOHTa J1Ta00PaTOPHOTO 0O0OPYIOBAHUSI.



Hpunioxenne 1

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

IHoaroroBka k J1abopaTopHbIM padboTam
JlaHHBI BHJ CaMOCTOSITENBHOW PAa0OTHI MPEAINOaracT CaMOCTOSTENBHYIO MPOPadOTKY
00y4JaromuMcsi METOJUYECKOTO ONMCAHUSA JIAOOPaTOPHBIX PAadOT M MOJATOTOBKY KOHCIIEKTOB
OTMCAHMH JAHHBIX pabOT Mepe]] MPOBEICHUEM dKCIIEPHUMEHTA.
[Tocne mpoBeieHUs SKCIIEPUMEHTA O0YyUYAIOLIUICS Ha OCHOBAaHUH METOANYECKOT0 OMUCAHUS
nabopaTtopHOi pabOTHl CAMOCTOSTEIBHO MPOBOJUT O0PAOOTKY IKCIIEPUMEHTAIBHBIX JTaHHBIX U
TOTOBUT OTYET 110 padoTe.

Ipumepnvie mpeboganus Kk omyemy no 1a00pPamopHvIM pabomam:

B otuet no nabopatopHoii paboTe NOIKHBI OBITh BKJIIOUEHBI CIASAYIONINE MYHKTHI:
— Ha3BaHHE JTAOOPATOPHOU PabOTHI;
—  1enb paboThI;
—  ONHCAaHHE YKCIIEPUMEHTAIHLHOW YCTAHOBKH U TIOPSIOK BBITOJIHEHUS PAOOTHI;
—  DKCIIEPUMEHTAJIbHBIC PE3YIbTaThI;
— aHaJu3 pe3yJbTaTOB padOTHI;
—  BBIBOJIBI.

Tpebosanus k cooepacanuio OmoenbHbIX acmeti omuema 8 1abopamopHoi pabome

Onucanue sKcnepumMenmanbHOu YCMaHo8Ky U NOps00K blnoIHeHus pabomvl. B naHHOM
paszene TPHUBOAMTCS CXEMa OSKCIIEPUMEHTAIBFHONW YCTaHOBKH C OINKMCAaHUEM €€ pPadOoThl |
NOAPOOHO H3NaraeTcs MOPSAAOK MPOBEAEHUS SKCIEPUMEHTA, MPOLECC MONYyYEHUS JIaHHBIX U
cnocod0 wux o60paborku. Jns 5abopaTopHBIX paldOT, CBS3aHHBIX C KOMIIBIOTEPHBIM
MOJIETUPOBAaHNEM (DU3UYECKHUX SIBICHUH W TPOIECCOB, HEOOXOIMMO B ITOM paszieiie ONHcaTh
MaTeMaTHUYECKYI0 MOJIEb U KOMITbIOTEPHBIE TPOrpaMMBbl, MOJICTUPYIOLIIE JaHHbIE SBJICHHUS.

Okcnepumenmanvhvle pe3yibmamul. B 3TOM pasgene HPUBOIATCA HEMOCPEACTBEHHO
pe3yJbTaThl, MOJIyY€HHBIE B X0/1€ MIPOBEACHMS J1JAOOPATOPHBIX padOoT: IKCIEPUMEHTAIBHO WU B
pe3yabTaTe KOMITBIOTEPHOTO MOJEIHPOBAHUS OMNpEeNICHHbIE 3HAYCHHS BEIWYHH, TPaQuKH,
TabIuIBl, JuarpaMMel. O0s3aTenbHO HEOOXOAMMO OLIEHUTh MOIPEIIHOCTH U3MEPEHUH.

Ananuz pezynomamoe pabomui. Paznen oTdera AOIKEH COAEpKaTh MOJAPOOHBIN aHAIN3
MOJYYEHHBIX PE3y/IbTaTOB, MHTEPIIPETALMIO ATUX PE3yJIbTATOB HA OCHOBE (PU3NYECKUX 3aKOHOB.
Crnemyer cpaBHHTH TIONyYEHHBIE pPE3yJIbTaThl C W3BECTHBIMH JIUTEPATYPHBIMH JTaHHBIMH,
O0O0CYIUTh UX COOTBETCTBHE CYLIECTBYIOUIMM TEOpPETUYECKUM MojensiM. Eciu oGHapyskeHo
HECOOTBETCTBHE IIOJIYYEHHBIX DPE3YJIbTATOB M TEOPETHYECKUX pPACUYETOB WM JUTEPATYPHBIX
JTAHHBIX, HEOOXOMMO 00CYIUTh BO3MOKHbIE TPUYMHBI 3TUX HECOOTBETCTBHIA.

Bvisoo. B BbIBOAE  KpaTKO  M3JIaraloTCs  pe3ysbTaThl  paboOThl:  IMOJyYeHHBIE
HKCIEPUMEHTAIBHO WM TEOPETUYECKH 3HAueHUs (PU3MYECKUX BEIMYMH, MX 3aBHCUMOCTH OT
YCIIOBHI DKCTIEPUMEHTA HITH BBIOPAHHON pacdeTHON MOJEIH, YKa3bIBACTCS HX COOTBETCTBHE WA
HECOOTBETCTBHE (DU3MYECKHM 3aKOHAM M TEOPETUYECKUM MOJENSM, BO3MOXKHbBIE MPHUYMHBI
HECOOTBETCTBHS.

IIpruMepHBIH BAPUAHT JOMALIHUX 32124
1 cemecmp

1. MarepuanbHas TOUYKa ABHKETCS BAOJb NPSIMOH TaK, YTO €€ YCKOPEHHUE PacTeT JIMHENHO U
3a nepBbie 10 ¢ mocTturaer 3Ha4eHUs 5 M/c?, OrnpeienuTh B KOHIIE JACCSITOW CEKYHIBI: 1)
CKOpPOCTB TOUKH, 2) IpOHAeHHBII Toukoil myTh. OTBeT: V=25 M/c, S=83,3 M.



10.

11.

12.

Ban B Buzie cromHoro nuiMHapa Maccoid mp=10 Kr HacaXeH Ha TOPU30HTAIBHYIO OCh.
Ha uunusap HamoTaH IIHYp, K CBOOOAHOMY KOHILy KOTOPOTO ITOJBELIEHA THPsl MACcCOH
mMy=2 kr. C KakuM YCKOpEHHEM OYAET OIyCKaThCsS THpS, €CIIM €€ MPEJIOCTaBUTh CaMOi
cebe? Otser: 2,8 m/c?.

MarepuanpHast Touka Maccoi 10 T xonebiercs o ypaBHEHHIO
¢). HaliTn MakcuManpHy10 cuily, IHCTBYIONIYIO HA TOUKY, U €€ MOJIHYI0 sHepruto. OTBeT:
Fmax=0,2 MH; W=4,9 mxJIx.
B nabopaTtopHoii cucteMe OoTcueTa OAHAa M3 JIBYX OJMHAKOBBIX YacCTHI] C Maccoil mg
IIOKOMTCS, Jpyrasi JIBHXKETCS €O CKOpocThio v=0,8¢ 10 HalpaBJIEHHUIO K IHOKOSIIEHCS
yactuue. OnpenenauTe peasITUBUCTCKYIO MacCy IBIXKYIIEHCS 4acTULBI B Ja0OpaToOpHOI
CHUCTEME OTCUETa U €€ KMHETHUeCKY1o 3Hepruto. Oteet: m=1,67 mo; E=0,67 moc’.
WneanpHblii ra3 HM30XOPUYECKH OXJAJAWIU, a 3aTeM H300apUYecKd pacIIUpWIA 10
NepBOHAaYaIbHOM TeMnepaTypbl. Bo CKOJIbKO pa3  M3MEHSETCsl SHEPTUH OCTYNAaTEIbHOTO
JBUKEHHSI MOJIEKYJI ra3a B M30XOPHUYECKOM IPOLIECCe, €CIU B XOJE €ro JaBjeHHE raza
yMeHbIINIOCh B 3 pa3a? Bo CKOJIBKO pa3 M3MEHSIETCA CPEIHSs CKOPOCTh JIBMIKEHUS
MOJIeKyI B u3obapuyeckom npouecce? Otser: 3; 1,73.
12 1 a30Ta HAXOIATCA B 3aKPBHITOM cocyae o0bemoM 2 1 npu Temneparype 10°C. Tlocne
HATPEBAHMS JABICHHE B COCyIe cTato pasro 10 Mm.pr.cT. Kakoe KommdecTBo Tema 6510
coo0mieHo razy npu HarpeBanun? OTBer: 4,1- 10% Jix.
Haiiaure nuis ra3oo0pa3Horo a3ora TeMrnepaTypy, MpH KOTOPOH CKOPOCTSIM MOJIEKYI Vi =
300 m/c u v2 = 600 M/c COOTBETCTBYIOT OJMHAKOBbIC 3HAYCHUS (DYHKIIMH pacrpe/ieeHus
m(sz _Vlz)

=——=—="=330K.
Maxcsemna f(V). Otser:  4KIN(V2/Vy)
Cwmemanu Bony Maccoit mi=5kr nipu temneparype T1=280 K ¢ Bogoit maccoit My=8kr npu
temneparype T2 =350 K. Haiitu: 1) remneparypy 0 cmecu; 2) usmenenue AS sHTponuuy,
npoucxopsmiee npu cmemuBanun. OteeT: 323 K; 0,3 xJ[x/K.
Toueunsie 3apsaael q1=10 HKI u q2=-20 5K1 HaxoaaTca B Bo3ayxe Ha paccTtosiHuu 10 cm
JIpyr ot apyra. OnpeaenuTh HapsLKEHHOCTD MOJI B TOUKE A, yAalleHHOW Ha paccTOsTHUE
6 cM oT mepBoro u Ha 8 cM oT BToporo. Kak nsmenurcs .
MOTEHILIMaJIbHAasl SHEPrUsl B3aUMOJCHCTBUS 3apsA0B, €Clu K
MEPEMECTUTH BTOPOH 3aps B 3Ty Touky? Kakyro 1151 3T0r0
HYKHO coBepiIuTh pabdoty? Otset: 37,6 kB/M; 12 Mx/J[x.
Ha puc. 3.1. £=1,0 B, €=2,0 B, £=3,0 B, r1=1,0 Om,
r=0,5 Om, r:=1/3 Om, R;=1,0 Om, Rsz=1/3 Om.
Omnpenenure: 1) cumbl TOKa BO BCEX ydacTKax Lemu; 2)
TEIUIOBYIO ~ MOIIHOCTb, KOTOpas  BBIOENSETCS  Ha
conpotusnenuu R3.Oteer: [;= 0,625 A, ,=0,5 A, 13=1,125
A; P3=0,42 Br.
[To nByM OeCKOHEYHO JJIMHHBIM MPSMBIM Mapaie]IbHbIM MPOBOJAM, HAXOIALIMMCS Ha
paccrostauun R=10,0 cm gpyr ot apyra B Bakyyme, TeKyT Toku [1=20,0 A u [,=30,0 A
OJlMHaKoBOro HampasieHus (puc. 4.1). OnpenenuTe MarHUTHYKO HHAYKLIMIO nons B,
CO3/1aBa€MOT0 TOKaMH B TOYKaXx, JIKAIIUX Ha IMPSMOH,

x=5sin(0,27z -t — 7/ 4). (em

€111

£3 13
R; &, 12

R3
puc. 3.1.

COCIMHSIOMMUX 00a mpoBoja, eciu: 1) Touka C JIEKHUT Ha Iy R 12
paccTosHuM 11=2,0 CM JieBee JIEBOro mpoBoja; 2) Touka J[ ----e (X - -e-----(X) - o---
JISKUT Ha pacCTOSHUM 12=3,0 CM IpaBee MpaBoro MpoBOJa; ¢ n n G N

3) Trouka G nexuT Ha paccTosiHUM 13=4,0 CM IIpaBee JIEBOro Puc.4.1.

npoBoja. Oteet: Bc=0,25 mTun; Bg=0,23 mTu; B=0.

[TpoBonsmui TIOCKUH KOHTYP, UMEIOIIMH (GopMy OKpYyX)HOCTH pamguyca r = 0,05 m
MOMEIIEH B OJHOPOJHOE MAarHUTHOE IOJIe TaK, YTO JIMHUU MAarHUTHON WHAYKIUU TIOJIS
HaIpaBJIeHbl MEPIEHANKYISPHO MIOCKOCTH KOHTypa. ConpoTuBieHue KoHTypa R = 5
Om. MarnuTHas HHAYKIHS MeHsieTcs o 3akony B = kt, rae k = 0,2 Ta/c. Onpenenute: a)
3.71.C. ’HAYKIIMH, BOSHUKAIOIIYIO B 3TOM KOHTYPE; 0) CHITY HHIYKIIHOHHOTO TOKA; B) 3apsij,



KOTOPBIA IPOTEYET IO KOHTYPY 3a NEpBbIE 5 ceKyHA u3MeHeHus noius. Orser: 1,6 MB; 0,3
MA; 1,6 MKi1.

2 cemecmp

1. B ombite FOHTra HCTOYHMK HCITyCKAET CBET C JUIMHAMH BOJIH AM=0,5 MkM 1 A,=0,55 MKM.
Ha skpane, pacronoxeHHOM MapajiebHO MIEIsIM, HaOII0JaI0TCS IBE IEPEKPHIBAIOIIUECS
uHTepdepeHIonHbIe KapTUHBL. Kakoi HauMeHbLINH 110 cueTy(He cuuTas LIEHTPAIBHOTO)
MaKCUMyM UHTEP()EPEHITMOHHON KapTHHBI OT BOJHBI A1 CTPOTO HAJIIOKUTCS HA MUHUMYM
uHTEepEPEHIIMOHHOM KapTUHBI OT BOJIHBI C Ap? OTBET: MATHIN.

2. Ha MBUIBHYIO TUICHKY, HAXOMSIIYIOCS B BO3JyXe, MaaeT oenblii cer mox yriaoM i=45° k
MOBEPXHOCTHU IJICHKH. [lokazarens npenomieHus MbUIbHOUM Bosbl n=1,33. B pe3ynbrate
uHTEp(EepEeHIINH OTPAKEHHBIC JTYYH OKAa3bIBAIOTCS OKPAIIICHHBIMU B )KEITHIN 1IBET (ITUHA
BOJIHBI A=600 HM). HaliTh HaMMEHBIIIYIO TONIIUHY TUIEHKH, IPH KOTOPOI MPOU30MUIET 3TO
ycuienue. Otset: 0,133 Mxm.

3. Toueunsnii ucrounuk ceera S (A=0,50 MkMm), mmockas
nradparMa ¢ KpyriisiM oTBepcTHeM pamuyca 1= 1,0 MM u L. e+nu
9KpaH PacrojoKeHbl Tak, KaK MOKa3aHo Ha pucyHke 12.27 o
(a=1,00 m). Onpenenuth paccTosIHKUE B 10 Auadparmel, pu

__.m

KOTOPOM OTBEPCTUE OTKPBIBAJIO ObI U1 TOUYKH P Tpu 30HBI a 8
®penens. Oteer: 6=2,0 M.
4. JluppakuumoHHas  pelleTKa  OCBEIleHa  HOPMAJIbHO
Puc. 12.27

MaJalolIM MOHOXPOMAaTHYECKUM cBeTOoM ¢ A=0,55 MxMm. B
TU(PPaKIMOHHOW KapTUHE MAaKCHMyM BTOpPOrO HOpsIKa
OTKJIOHEH Ha yroyl ¢ =12,7°. Ha kaxoii yroJjl OTKJIOHEH MaKCHUMYyM TPEThero nopsaka?
Paccuuraiite nepuoa AudpakimoHHON peIeTKH U YuciIo mieneit Ha mupuHe 1 mm. OTBeT:
19,3%5 mxwm; 200.

5. Kakyro TpyOky c pactBopom caxapa (C-{) HE0OXOAMMO IOCTaBUTh MEXAY JBYMs
CKpEIIEHHBIMH MOJIIPU3aTOPaMH, YTOObI MHTEHCUBHOCTb CBETA, BBIIIE/IIETO0 U3 BTOPOTO
NOJIIpU3aTOpa OKaszajachb B 3 pa3a MEHbBIIE HMHTEHCUBHOCTH €CTECTBEHHOI'O CBETA,
NaJaoIero Ha nepBbii nonspusarop? CuuTarh, YTO yAEIbHOE BpallleHUE pacTBOpPA PaBHO
6,23 rpan/(% -m), TpyOka normomtaer 15% npoxoasiero yepes Hee CBETa, NOJAPU3aTOPHI
npo3paunbl. OtBeT: C-£=10 % M.

6. Wznydenue ¢ qymHOM BoHbI 17,8 HM paccenBaeTcsi CBOOOIHBIMHU 3JIEKTPOHAMH BEILIECTBA.
HabGmonaercs wusznydenue, paccesHHoe mnoja yriaoM m/3. OmnpenenuTb Yroia MEXIY
MagarommM pOTOHOM H SIIEKTPOHOM oTxadm. OTBeT: 65°.

7. W3BecTHO, 4YTO JBUXKYIIUECS HEPENSITUBUCTCKHE MPOTOH U anb(a-yacTHIla HMEIOT
OJIMHAKOBBIE 1€OpOMIEBCKUE JITMHBI BOJIH. BO CKOJIBKO pa3 OTIIMYAIOTCSA UX KHHETHYECKHE
sHeprun? OTBerT: 4.

8. B omHomepHON OecKOHEYHO TIyOOKOH MOTEHIMAIbHON siMe MmupuHOM { HaxoauTcs
JJIEKTPOH B HEBO30Y)K/IEHHOM 3HEPreTUYECKOM COCTOSHHUU. BBIUMCINTH BEPOSITHOCTh

oOHapyXeHHs 3JIEKTPOHA B MHTEpBaje HIMPUHOMN A , PaBHOY/IaJIEHHOM OT CTEHOK SIMBI.
Ortser: 0,475.

9. Haiitm mMITymBC DJIEKTPOHA B aTOME BOJOPOJA, €CIM WHAYKIMS MarHUTHOTO TOJI,
CO3JIaHHOT'O MM B LIEHTpe OpOUTHI pH BpaieHuu, pasHa 0,39 Tn. OtBer: 102 krm/c.

10. IIpm pacname paauoakTUBHOTO MOIOHUA-210 Maccoit 0,66 T B TedeHue BpeMeHu t = 1 4
oOpa3oBaiics Tefuil, KOTOPBIH MpU HOPMAJIbHBIX YCIOBUAX 3aHsu1 00beM V = 89,5 Mm®,
Onpenenure nepuo noiaypacnaga nononus. Oteet: 138 cyr.

11. B paaMoakTuBHOM psALy ypaHa SApO BHUCMYTa-212 MOXET MNpEBpPATUTbCA B AP0
cBuHIA-208 nByMsi criocobamu (TpereprieBasi 0- U -pacnajbl), HAMUIIATE BO3MOXKHBIC
peakuuu. Kakue npoMexxyTodHbIe spa U KaKue YacTUIBI TPU ATOM 00pa3yroTcs?

12. Kakyro mMaccy BOJIBI MOXXHO HarpeThb OT 0°C 10 KHMIEHHUSI, eCITH UCIIONB30BaTh BCE TEILIO,



BBIJICIIAIONICECS B PEaKLUU 3Li7(p,(x), IIpU IIOJHOM PA3JI0KEHUU IIPOTOHAMHU OIHOTO
rpamma JuTus?

[lepeyeHb BONPOCOB K KOJJIOKBHYMaM

KOﬂJlOKBllyM 1. Kunemamuxka u ounamuka nocmynamesibHO20 U epauiameslbH0o20

0guIICeHUA

1. Cucrema orcuera. MarepuanbHas Touka. TpaekTopus.

2. Pagmyc-BekTop, nepemMenieHre U MPONUICHHBIA MyTh.

3. lloHATHE CKOPOCTH U YCKOPEHUSI MaTepUalbHON TOUKH.

4. CpenHue U MTHOBEHHBIE CKOPOCTH U YCKOPEHHUS.

5. JIBwkeHue MO OKPYKHOCTH. YTOJI IOBOPOTA, YTIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHUE.

6. CBs3b YITIOBBIX U JINHEHHBIX BEJIUYHH.

7. KpuBonuneitHoe mABmkeHHe. TaHreHIManibHOE U HOpMallbHOE Yyckopenue. IlomHoe
YCKOPEHHE.

8. TlousATuHe CHUIIbI, MACCHI U UMITYJIbCA.

9. [lpuHUMD Cynepno3uLuy JeHCTBYIOMINX HA TEIO CHIL.

10. OcHOBHBIE 3aKOHBI IUHAMUKH MTOCTYNATENbHOTO JIBHXKEHUSI.

11. MomeHT uMITyJIbca 1 MOMEHT CHJIbI OTHOCUTEIBHO TOUYKH.

12. MowmeHT nHepuH TBepaoro Tena. Teopema ILlteitHepa.

13. OcHOBHOE ypaBHEHHE JMHAMUKHU BPAIIATEIBHOTO JTBH)KCHUSI.

14. AHanorusi XapakTepUCTUK U ypaBHEHUH MOCTYNATEIbHOIO U BPALIATEILHOTO JIBHXKEHUSI.

15. KoHcepBaTHBHBIE U IUCCUTIATUBHBIE CUIIbl. Pab0oTa KOHCEPBAaTUBHBIX M JUCCUIIATUBHBIX CHJL.

16. CBs3b MEXAY CHIION U MOTEHIIMATBLHOM SHEPTHUEH.

Konnoxeuym 2. 3axonwnl coxpanenusn. Mexanuueckue Kon1e0anus u 60J1Hbl

1. 3amxHyTas cuctema. 3aKOH COXPAaHEHHS UMITYJIbCa CUCTEMBI TEll.

2. 3aKOoH COXpaHEHHsS MOMEHTA UMIYJIbCca CUCTEMBI Tell.

3. Pabora m wmomHOCTh. KuHeTHMYeckass »Heprus IOCTYIATEIBHOTO M BpAIIaTEIbHOTO
JIBYDKEHUS.

4. lloreHuuanbHasi SHEPrus. 3aKOH COXPAHEHHUS MOJIHOM MEXaHMYECKON IHEPIHH.

5. VYpaBHeHHE rapMOHMYECKUX KOJIEOAHUHN U €ro pelieHue.

6. XapakTepHCTUKHU KOJeOaHUH (aMIUTMTY/a, 9acTOTa, HaYajapHas (aza).

7. MaremaTnueckuil 1 (pU3NIECKUN MasITHUKH.

8. CnoxeHre rapMOHHUYECKUX KOoJeOaHMid 0THOTO HampaBieHus. buenns

9. CnoxxeHue neprneHAUKYIApHbIX Kosebanuit. durypsl Jlnccaxy.

10. YpaBHeHHE 3aTyXaromuX KOJIeOaHHid U eT0 PelIcHuE.

11. XapakTepucTHKH 3aTyXaloUMX KojJeOaHui (Bpems penakcaluu, Jorapupmuyeckuit
JIEKPEMEHT, TOOPOTHOCTB).

12. DHeprust rapMOHUYECKUX KOJICOAHHIA.

13. BeiHyXneHHbIe KoeOaHus. Pe3oHaHc.

14. TlonepeyHsle U MPOAOIbHBIE BOJHBI. XapaKTEPUCTUKH OETYIIEH ynpyroi BOJIHBI.

15. CxopocTh pacpoCTpaHeHus yIIPyTruX BOJIH

16. Knaccugukanus BoiH 1Mo opMe BOTHOBOM MOBEPXHOCTH.

17. BonHOBOE ypaBHEHUE U €T0 pellIeHuE.

18. Hanosxenue ynpyrux BoiH. Ctosidasi BOJHA U €€ 0COOEHHOCTH.

Konnokeuym 3. Hoeanvnwuii 2a3. Ilepsoe nauano mepmoounamuxu
Mogerns uieansHOro rasa.
[TapamMeTpbl cOCTOSIHUS.
JlaBnenue u remneparypa ¢ Touku 3perust MKT.
OcnosHoe ypaBaenue MKT

b



5. YpaBHeHHE COCTOSIHUSI MIICATBHOTO Ta3a.

6. 3axon boins-MapuorTa.

7. 3akoH I'eit-JIroccaka.

8. 3axon Illapss.

9. 3akon ABorapo.

10. 3akon JlanmsToHA.

11. Ywucro creneneii cBOOOIbI MOJIEKYIIBL.

12. BHyTpeHHsIs SHEPIHsL.

13. Teopema 0 paBHOpaCcTIPEIEIICHUH SHEPTHH 10 CTETICHSIM CBOOOIBL.

14. PaGora raza.

15. TlepBoe HayasI0 TEPMOAMHAMUKHY.

16. TermoeMKoCTb (yaeITbHASL, MOJISIpHAS).

17. TlepBoe Hayano TEPMOAMHAMUKH B IPUMEHEHUH K M30TEPMIUYECKOMY ITPOLIECCY.
18. IlepBoe Ha4aIO TEPMOAMHAMUKH B TIPUIMEHEHHH K M300apHOMY TPOLIECCY.
19. IlepBoe Ha4aIO TEPMOAMHAMUKH B TIPUMEHEHHH K H30XOPHOMY ITPOLIECCY.
20. Ammabarmdeckuii iporiecc. Yparenue [ lyaccona.

21. TlomuTpOrHBIii Iporiecc.

Konnoxeuym 4. Cmamucmuueckaa ¢uzuka. Bmopoe mnauano mepmoounamuxu.

Oumponusn

CoNoOA~WNE

PR R RRREREE
~Noo ok~ WNEO

Hoo~NoOkwdDE

0.
. DNEKTPOEMKOCTb YEIIMHEHHOTO MPOBO/THHKA.
12.
13.

[ToHsiTHE BEPOATHOCTH U CPEJHEN BEINYNHBI.

DyHKIHA paclpenesIeHNs CIyd4aliHON BEJIMYUHBIL, €€ CMBICII, YCIIOBUE HOPMUPOBKHU.
Pacnipenenenue MoJIeKyI 110 IPOEKLUSAM CKOPOCTEM.

Pacripenencnue MOJIEKyYII IO MOJYJIFO CKOPOCTH.

HauOonee BeposiTHast CKOPOCTb U €€ CMBICI.

CpenHsist CKOPOCTh U €€ CMBICIL.

CpennexBaapaTU4Has CKOPOCTb U €€ CMBICIL.

Pacnpenenenue bonbimana.

bapomerpuueckas ¢popmyna.

. Cratuctudeckuii Bec MaKpOCOCTOSIHHMS.

. ObpatuMble U HEOOpATUMBbIE IPOLIECCHI.

. Bropoe nauano tepmoaunamuiku. opmynuposku Knaysunyca u Kenbuna.

. DHTpoONUs CUCTEMBI U ee cBoiicTBa. Teopema HepHcra.

. VI3MeHeHune SHTPOINH B TEIUIOBBIX MIPOIIECCaX.

. Huknuueckuii npouecc. KoapuimeHt none3Horo AeicTBUS TEIIOBOM MAIlIUHBI
. Hukn Kapno. Teopema Kapho.

. Cratuctuueckuit cmpici s3uTponuu. ®opmyna bonbsimana.

Konnokeuym 5. Inekmpocmamuxa. Ilocmoannwtii mok
DNEKTPUYEeCKHH 3apsi.
OJEKTPOCTATUYECKOE TIOJIE.
3axoH KyroHa.
HanpspkeHHOCTB 371eKTPOCTaTHYECKOTO TIOJIS.
I TpyHIMIT Cynepno3nLny ISl HAIIPSPKEHHOCTH AJIEKTPOCTATUYECKUX TTOJIEH.
Teopema ["aycca 151 37IEKTPOCTATUYECKOTO OIS,
[ToTeHuman AMEeKTPOCTATUYECKOTO MOJISL.
[TpuHLIMI cynieprio3uimy A1 MOTEHIHAIA.
Pabota o nepemerreHuo 3apsiaa B AEKTPOCTATHICCKOM TIOJIE.
CBs3b MEX/Ty HAPSLKEHHOCTBEO 1 TIOTEHLIATIOM.

Konnencarop.
DIEKTPOEMKOCTB IITOCKOT0, ChepHIIecKOro U IAIHHIPHISCKOTO KOHIGHCATOpA.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

BOoo~NoOR~WNE

N

0.
. Cuna Jlopenna. [IpaBumo onpeieneHus ee HarpaBIeHUsI.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

CoemyHeHne KOHIEHCATOPOB.

OHeprusi 3apsLKEHHOT0 KOHJIEHCATOPA.

Onexrpuueckuii Tok. Cra Toka.

3akoH OMa B HHTETPATHLHON (hopMe.

DIEKTPUYECKOE HAPSDKEHME.

ConpoTHBIieHHE TPOBOTHUKA.

CoemyHeHue COMPOTUBIICHUH.

[ TnoTHOCTH TOKA. 3aKoH OMa B dhdepeHIaTBHOM (hopMe.
Croponnue cubl. 3/C.

3akon Oma 1151 HEOJJTHOPOTHOTO YJaCTKa 1IETTH.

[Mparmna Kupxroda 11s pacdera pa3BeTBICHHBIX IICTICH.
Pabota 1 MOITHOCTB JIeKTpUUYecKOro Toka. 3akoH J[xoyss-JleHra.

Konnoxeuym 6. Macnummnoe none. Ilepemennstit mox

HMcTouHuKn MariuTHOTO IIOJIS.

WMHayKiyst MarHUTHOTO 101, EMHUIBI M3MEepeHusL.
HaHpﬂ)KeHHOCTI) MArduTHOT'O ITOJIA. EI[I/IHI/ILIBI HU3MCPCHUA.
CunoBple TMHUYA MAarHUTHOTO MOJIS (JIMHUM MarHUTHOW MHAYKLINN).
3akoH-buo-Casapa.

[TpuHIMT CyNepro3uIui MarHUTHOTO TIOJISL.

ITotox BCKTOpAa MHAYKIIUW MArHUTHOI'O IT1OJIA.

Teopema ["aycca Jist MArHUTHOTO TIOJISL.

[{upkynsus BEKTOpa UHAYKIUH MarHUTHOTO TOJIS.

TeopeMa 0O IUPKYISAIUU BEKTOPA WHAYKIIUH MArHUTHOTO TIOJISL.

Cuna Amnepa. [IpaBuio onpezneneHus ee HalpaBICHHUS.
MarnuTHoe nose B BeniecTse. HaMarHn4eHHOCTh.

MarnuTHas NPpOHUIAEMOCTh BEIIECTBA.

3aKoH anekTpoMarHuTHOW nHAyKuuu ®Papanes. [Ipasuno Jlenna.
SIBrieHME CAaMOMHTYKIIU Y.

NHIyKTUBHOCTS.

MaruauTtHas SHeprusi KOHTypa ¢ TOKOM. DHEprusi MarHUTHOT'O TOJIS.
IlepeMeHHBIN TOK.

PeakTtuBHOE conpoTuBieHNE (MHAYKTUBHOE U EMKOCTHOE).
Nmnenanc (OJIHOE COMPOTUBIICHNUE).

JlelicTByrOIIME 3HAYEHUS TOKA U HANPSIKEHUS.

MomHoCTb, BIAENsAEMAs B LIENIH IEPEMEHHOIO TOKA.

Tok cMmemenus. IIIOTHOCTE TOKa CMEIIEHUS.

VYpaBHeHus: MakcBenia B MHTErpajibHOU opMme.

VYpaBuenust Maxkcsenna B auddepeHnmaisHoi hopMme.
DJNIeKTPOMarHUTHbIE BOJIHBI. Y paBHEHMsI MakcBesia s 3J1€KTPOMarHUTHBIX BOJIH.
CKOpOoCTh pacpoCTpaHEHUs AIEKTPOMATHUTHBIX BOJIH.

OHeprus 1eKTPOMarHUTHOM BOJIHBI.

Bexkrop IloiiHTHHTA.

WIMITy1bC 3JIEKTPOMArHUTHOM BOJIHBIL.

JlaBiieHME IEKTPOMAarHUTHON BOJIHBI.

Konnoxeuym 7. Bonnosasa onmuka
KpuBass OTHOCUTENBHON CHEKTPaJbHOM YyBCTBUTEIBHOCTU (KpHBas BUAHOCTH). Jlnama3oH
ONTUYECKOTO JIEKTPOMAarHUTHOTO U3y4eHHs (B HaHOMeTpax U B ['1).
AOCOMOTHBIN MoKa3aresb npenomiaeHus. OnTudyeckas MIOTHOCTb CPEIBL.
Y10 Ha3BIBAETCI MHTEHCUBHOCTLIO BOJIHEI?
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3akoHbl reomeTpuueckoi ontuku. [Ipunnun depma.

Yro HazpIBaeTCA KOrepeHTHOCTHIO? [JIMHA U IIMPUHA KOTE€PEHTHOCTH.

Uro takoe untepdepenuus BoaH? OCHOBHOW NPUHIUI HHTEPPEPEHIIMOHHBIX CXEM.
VYcnoBust HaOMIOEHU MAaKCUMYMOB U MUHMMYMOB IIPU UHTEP(HEPEHLIUH OT IBYX TOUEUHBIX
MCTOYHHUKOB.

Mertonpl HabmoaeHuss uHtepdepeHuuu: Meron lOnra, Oumpusma @penens, Ouzepkana
Openensi, Oununza buiie, 3epkaino Jlnoiina.

VYcnoBust HaOMOAEHNS MAKCUMYMOB M1 MUHUMYMOB ITPH UHTEPGEPEHIMN B TOHKHX IJICHKAX.
IToockl paBHOrO HAKJIOHA U MOJIOCH! paBHOU TonmuHbL. Konbia HeroToHa.

Yro HaswiBaetcs nudpaxiueit BoaH? [Ipuanun [roiirenca.

[Tpunuun INoiirenca-®penens. 3ous Openens.

Judpakuus Openenst Ha KPYriIoM OTBEPCTUHU U JTUCKE.

Hudpakuus Opaynrodepa Ha menn u AMPPaAKIIUOHHON PELIETKE.

JudpakimoHHas peleTka 1 ee ClieKTpaIbHbIe XapaKTEPUCTUKHU (JUCTIEPCHS U pa3pelIaronas
CIIOCOOHOCTB).

CBeToBoi BEKTOp. YeM OTIIMYAETCS €CTECTBEHHBINM CBET OT MOJIIPU30BAHHOTO?

Uro Takoe nosspuzanus cBera? Buabl noaspusanuu cBera.

Yro Takoe noaspu3aTop, Ero ONTUYECKas OCh, IIIOCKOCTH MpOITycKas noispusaropa? Kakosa
MHTEHCUBHOCTh CBETA BBILIEAUIET0 U3 MOJSpU3ATOpPAa MO CPABHEHUIO C MHTEHCHBHOCTBIO
[IaJIAF0ILEr0 HAa HETO €CTECTBEHHOrO cBeTa?

YactuuHo nosispu3oBaHHbIl cBeT. CTENeHb MOSIpU3aliY CBETA.

Yro Takoe ananuzarop? 3akoH Maimroca.

[Tonsipu3anus cBeTa Npu OTPAKEHUH U NIPEIIOMIIEHUN Ha TPaHMIIE ABYX AUDJIEKTPUKOB. 3aKOH
bprocrepa.

JBoitnoe mydenpenomiienne. OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTyuu. [1010KUTENBHBIN
Y OTPHULATEIbHBIM KPUCTAJLIIBI.

[Tonsipusanmonnsle npusmsl. [Ipuzma Hukoss.

BpaiieHne miockocTH NOJSpHU3alUu. YTOJl IMOBOPOTA IUIOCKOCTH MOJSPU3ALMHM YUCTBIMU
ONTUYECKU aKTUBHBIMH CPElaMU U pacTBOPAaMHU ONTUYECKU aKTUBHBIX BEIIECTB.

Konnoxeuym 8. Keanmoesasa onmuka

TemioBoe W3TyuyeHUE M €ro OCHOBHBIE XAapaKTEPUCTUKH (SHEpreTHYeckas CBETUMOCTb,
CHEKTpallbHas INIOTHOCTh SHEPTeTHUECKOW CBETUMOCTH, MOTJIoNaTeabHas CIOCOOHOCTH).
Uro HazbiBaeTcst aOcomoTHO udepHbIM TenoM (AUT), ceppiM TenoM, abCONMIOTHO OesbIM
tenom? Monens AYT.

3akon Kupxroda st TEmIoBoro u3rydeHus.

3akoH Credana-bonpiimana. ['paHuIbl €ro IPUMEHUMOCTH.

3akoH cmenieHus BruHa.

®opmyna Penes-/[xunca 1 nonstue 06 ynpTpaduoneToBoil karactpode.

['unoresa u popmymna [lnanka. Cesizb popmysiel [lmanka ¢ 3aKkOHAMH TETUIOBOTO HU3JTYYCHHS.
Yro takoe HoTorpeKT (BHEMHNMN, BHYTPEHHUN, BEHTUIIbHBII)?

Bonbrammnepnas xapaktepuctuka poTosneMeHTa.

3akoHbl BHEMHero Gorodd¢exra (3akoHsl CTONETOBA).

['unoresa DitHIITEHA U €r0 ypaBHEeHHE 11 BHeNTHero ¢potodddexra. Kak ¢ momoipio 3Toro
ypaBHEHHUS O0BACHSAIOTCS 3aKOHBI hoTod(dexTa?

UYro takoe MHOroQoTOHHBIN PoTordpdexT? Kak 3amucbiBaeTcsl ypaBHEeHHE DWHINTEHA 171
atoro otorddexra?

DHeprus, Macca, UMIyJsbe poroHa. J/[aBieHne cBeTa ¢ TOYKH 3pEHUS KBAHTOBOM OIITHKH.
Dddext KomnToHa u ero Teopusi.

KopryckynsapHo-BoJHOBass JIBONCTBEHHOCTb CBETa (SBJIECHUSA, NPHUBOJAIME K TaKOMY
NPEJICTaBICHUIO, U (POPMYJIBI, CBA3BIBAIOIINE KOPITYCKYJISIPHbIE M BOJTHOBBIE XapaKTEPUCTUKU
cBeTa)
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Konnoxeuym 9. Teopusa bopa. dnemenmul K6aHmMo6oU MeXaHUKU

CrekTpanbHble cepuu atoMa Bojgopoaa. O6o6mmennas hopmyna bansmepa.

Mopenu atomoB Tomcona u Peszepdopna. OxkcnepumenT Pesepdopaa mo paccesauto anbda
YaCTHUIl TOHKOU (DOJTBrOM.

Mogens atroma bopa. [Toctynater bopa.

CriekTp BOOPOAONOA00OHBIX aTOMOB COTJIacHO Teopuu bopa.

OnbiT ®panka u ['epia.

Henocrarku teopun bopa.

['unotesa ne bpoiins u ee sSkcriepuMEHTANTbHBIE TOATBEPIKICHUS.

CoorHomenus: HeonpeaeneHHocTel I eiizendepra.

BonnoBas ¢pynkmnus u ee cmpica. CBOKCTBa BOJHOBOM ()YHKIIUH.

BpemennOe u cranmonapnoe ypasHenue Ipénunrepa.

[Tpumenenue ypaBHenus pénunrepa k 0IHOMEPHOMY ABUKEHHUIO CBOOOIHOM YaCTHIIBI.
Yactuiia B OJJHOMEPHOM MPSIMOYTOJIbHON MOTEHLUATBHON sIME C OECKOHEYHO BBICOKHMU
CTCHKaMH.

[Torenunanbhbiil 6apsep. TyHHenbHBIN 2GdexT. HanbapbepHoe oTpaxeHue.

VYpasuenue Hlpéquurepa ajist atoma BOJOPO/Ia U €0 PEIICHUE.

CnuH snektpona. Onsit Lltepua u I'epnaxa.

KBanToBsie uncna. [Tpunnun [Taynu. Pacnpenenenue 35ekTpoHOB 1o 0007109Kam

[TpaBuna or6opa. Cxema nmepexo0B AIEKTPOHA B aTOME C yUETOM IpaBui 0TOOpa.

Konnoxeuym 10. Aoepnaa ¢puzuka

Kakue yactuipl BXOAAT B cocTas siapa aroMma? llepeuncinuTte XapakTepUCTUKM ATUX YaCTHIL.
Kak MOXHO BBIUHUCIUTH pa3Mep siipa?

Kak cumBonmmueckn 3amuchIBaeTcs PO aToMa KaKoro-1mbo XxuMudeckoro snemenrta? Uro
HA3bIBAETCSI MAacCOBBIM U 3apsiioBbIM uuciamMu? Kakue sapa Ha3bpIBalOTCS HW30TONAMH,
n300apaMu, U30TOHAMU?

Kakue cunbl ynepkuBaroT HYKIOHBI B siape? Ilepeuucnure ux cBoiictBa. Onuimre
KBAaHTOBBII MEXaHU3M B3aUMOJCHCTBHSI HYKJIOHOB B S7pE.

KanenbHast u oOosoueyHas mozaenu siapa. Ilepeuncnure umx ocobeHHocTH. OObscHUTE
MOHSITHS «Marn4eCcKue Ynuciaa» U «Marundeckue sapar.

Uro Takoe nedexkT macchl, SHEpPTUs CBSI3U U ylenbHas Heprus cBs3u? Kakas BennuuHa
XapaKTepU3yeT YCTOMYMBOCTD si7ep? 3aBUCUMOCTh YAEIBHOM SHEPIUU CBSI3M OT MacCOBOIO
YHcla.

Yro Ha3bIBaeTCs pajiMOaKTUBHOCTHIO? ECTECTBEHHAss M MCKYCCTBEHHAsl PajilOaKTUBHOCTbH?
3aKOH paIM0aKTUBHOTO pacnaja. AKTUBHOCTh PaJOaKTUBHOIO BELIECTBA.

Anbda-pacnaa. Kakum s¢pdexrom oObscHsIeTCs BbUIleT anbda-yacTuubl u3 sapa? Ilpasuna
CMellleHns. 3aKOHbI COXpaHeHus Ipu pacnaje. Uto Takoe mpober anbgpa-4acTuib?
Bera-pacnan, ero Buabl. Kakue mporecchl IpoucXoasaT B siape npu Oera-pacnane? Ilpasuna
CMeIlleHHs. 3aKOHbI COXpaHEHUs IIPU pacra/e.

['amma-n3ny4yenue, ero cBoiictsa. KakoB MexaHM3M HCITyCKaHUsI TaMMa-KBaHTOB SAPOM (Ha
OCHOBaHWM KakoW ™ojenu sjapa)? Kakum sBIseTCs TramMMma-CIeKTp paJrioaKTHBHOTO
JIEMEHTA — CIUIOIIHBIM WX JIMHEWYAThIM — U IToueMy?

3aKOH MOTJIOUIEHHS] raMMa-u3JIy4eHHs BeuecTBoM. ONUIINUTe MpoIecchl B3auMOAECHCTBUS
raMMa-u3JIydeHus: ¢ BemiecTBoM: (GoTod((dekT, KOMOTOHOBCKOE paccesiHhe, oOpa3oBaHue
3JICKTPOHHO-TIO3UTPOHHBIX Tap, AAePHBIA PoTodPDEKT.

Yro Takoe spuepHas peakuus? YpaBHEHHUE SIIEPHOM pEaKUUU. DHEPreTHUECKUH BBIXOJ
AEPHOM pPEeaKLMH. 3aKOHBI COXPAHEHUS TIPU SJEPHBIX PEAKIUAX.

Yro Takoe nenHas peakuus nenenusi? [Ipusenure npumep. IlpuHmmme paboThl sSAEpHOTO
peakTopa ¥ aTOMHON OOMOBI.

TepmosiaepHas peakuus. OCHOBHbBIE ITYTH CUHTE3a siiEp BOAOpoaa B siapa renus. [Tpununun



paboThI TEPMOSIICPHOTO PEAKTOPa U BOJIOPOAHONH OOMOBL.

IIpumepHbIe BapaHThI KOHTPOJILHBIX padot (KP)
KP Nel «Mexanuxay

1. [TpsimonuHetHOe NBUKEHIE MaTepUaIbHON TOUKH ONKUCHIBACTCS] ypaBHEHUEM X = 3
-4t + 28 (M). Uemy paBHa cpeaHsisi CKOPOCTh JBUYKEHHUS TOUYKM OT HauyaJlbHOIO MOMEHTa JI0
MOMEHTa BpeMeHH t = 3 c?

2. CrepxeHb Maccoil 1 Kr u jyimHOM 1 M MOET BpalaTbCsi OTHOCUTENIBHO CBOEIO
neHTpa. B kpaii crepkns momamaer myns maccoi 10 r, aBmxkymascs co ckopoctbio 100 m/c
NEPIEHIUKYJIIPHO CTEPKHIO, U 3aCTpeBacT B HEM. UeMy paBeH CyMMapHbIi MOMEHT UMITyJIbCa
CTEpIKHS U ITYJIM OTHOCUTENBHO OCU BpallleHUs Cpa3y *Ke Mocie yaapa?

3. Tonkuit 00pyu paguycom R = 50 cM mojBemieH Ha BOWTHIA B CTEHY T'BO3Ib H
Kosie0JIeTcs B MIIOCKOCTH, MapajuienbHoi creHe. Ompenenuts nepuoj 7 MajblX 3aTyXarolux
Kosebanuit 00pyya, eciau kodddurmentT 3aryxanus = 0,9 ¢,

4. [TpearnoaouM, 9TO Mbl MOKEM M3MEPUTH JUTMHY CTEPKHS ¢ To4HOCThIO Al=0,1
MKM. [Ipy Kakoii OTHOCHTENBHOI CKOPOCTH JIBYX HHEPIHMAIBHBIX CHCTEM OTCYETa MOKHO OBLIO
ObI 00HAPYKHUTh PEIATHBUCTCKOE COKpAICHHE JJIMHBI CTEPKHI, COOCTBeHHas umnHa lg kotroporo
paBHa 1 M?

KP Ne2 «Monexynaphas ¢pusuxa u mepmoOuHaAmMuUKa»

1. B cocyze ¢ noaBuKHBIM OPIIHEM HAXOAUTCS YIIIEKUCIHbIHN ra3. ['a3 cxanu
aanabaTU4eCKH, YMEHBIINB ero 00beM B 2 pa3za. Bo CKONbKO pa3 yBeIHUUIIOCH JaBJICHHE
rasa.

2. Pa3HOCTB yaenpHBIX TEMIOEMKOCTEH (Cp - ¢y) HEKOTOPOTO JBYXaTOMHOTO

raza paBHa 260 JIx/(kr'K). Haiitu monspHyro maccy M raza u ero yneiabHbIe
TEIUIOEMKOCTH Cy U Cp.

3. 4 Moss WIEAIBHOTO OJHOATOMHOIO Ta3a HM30XOPUYECKU OXJIAJWIH,
YMEHBIIMB JIaBJeHHe B 2 pa3a. 3areM ra3 u300apUyecKd Harpeiau A0 MepBOHAYaIbHOM
temneparypbl. Hapucyiite rpadguk npouecca. Haiinure n3meHeHHe >HTPONHU 32 BECh

npoiiecc.

4. B pesynbpraTe KpyroBoro mporiecca ra3 coepmmi padbotry A=1 JIx u
nepeaan OXJIaAUTeNo KonuuecTBo TernoTel Q=4,2 JIx. Onpenenuts Tepmudeckuit KI1]
1 LUKIIA.

KP Ne3 «Onekmpuuecmeo u macHemusm»

1. [Io OeckoHEYHO [UIMHHOMY TMpPSIMOMY IIPOBOJY TEYET MOCTOSHHBIN
anexTpuueckuii Tok | = 100 A. Ha paccrostnuu I = 1 M OT Hero pacrosiokeHa paMKa B BUJE
KBajpaTa co cropoHoit a = 0,1 M, KoTopas JIS)KUT B OJHOM MJIOCKOCTH C MPOBOJIOM. Uemy
paBeH MOTOK MarHUTHOW MHAYKIIMU YEPE3 3Ty PaMKy?

2. IIpu yBenuueHnu B 2 pa3a CUJIbI TOKA B KaTyIIKE, €€ SHEPTHs BO3pOCIIa HA
AE = 6 Jlx. HaiiTu HauaJlbHOE 3HAUEHNE DHEPIUU KaTYIIKH.
3. Hmeetcst OeCKOHEUHO IMHHAS MpsMasi HUTb, 3apshKEHHAss paBHOMEPHO C

TuHeHHOH ToTHOCThIO T = 0,2 MKKi/M. OnpeneanTs pa3HOCTh MOTEHIINAIOB IBYX TOUEK
MOJIs1, YIAJICHHBIX OT HUTH Ha 1 =3 cM U ' = 6 cMm.

4. Yactuna ¢ 3apsgom = 1 vKn, npoueamias yCKOpSIOIIYIO pa3sHOCTb
noteHmanoB U = 200 kB, aBuxeTcs B OAHOPOJHOM MAarHUTHOM IIOJI€ IO OKPY>KHOCTH
panuycoM R =1 mMm. Haiitu cuny F, neficTByromyto Ha 4aCTHIy CO CTOPOHBI MarHUTHOT'O
OJISL.



KP Ned «Bonnosas onmukay

1. Ha nytu cBeTOBOM BOJIHBI, MAYLIEH B BO3AYXE, IIOCTABWIN CTEKJIIHHYIO
IIACTUHKY TOIMHOK h=1 MM. Ha CKOJBKO U3MEHHTCS ONTHYECKAs [UIMHA IYTH, €CIIH
BOJIHA [I/1a€T Ha MIACTUHKY HOPMAJIBHO.

2. Ha ycranoBke nns HaGmiogenus koisen, HpioToHa ObLT uU3MepeH B
OTPa)XEHHOM CBETE PaJinyc TpeThero TeMHoro koibla (k=3). Koraa mpoctpancTBo Mexy
IJIOCKONApAJUIENIbHON TJIACTUHON M JIMH30M 3alOJHUIIM KUAKOCTBIO, TO TOT K€ paauyc
CTaJIO MMETh KOJBIIO C HOMEpPOM, Ha eauHuiy OonbmuM. OmpenenuTh MOKa3aTelb
MIPEJIOMIIEHUS 11 )KUJIKOCTH.

3. OnpenenuTts yrioByro auctepcuio Do AU paKIIMOHHON PEeIeTKH AJIs yTiia
mudpakmuu @==30° u amuabl BoaHb A=600 HM. OTBeT BbIpa3uTh B eqununax CU u B
MUHYTaX Ha HAHOMETP.

4. [TnacTUHKY KBapIa TOJMIMHONW (3=2 MM, BBIPE3aHHYIO MEPICHANKYISPHO
ONTUYECKON OCH, NOMECTWIM MEXIy MapajUleIbHbIMH HUKOJISIMH, B PE3yJbTAaTe€ YEro
IUTOCKOCTh MOJIIPU3AIMK CBETA MOBEPHY/Iach Ha yroa ¢ =53°. Onpenaenuts ToamuHy d;
IUIACTUHKH, IPU KOTOPOM JAaHHBIH MOHOXPOMATHYECKHMM CBET HE MPOXOIUT Yepe3
aHaJIM3aTop.

KP N5 «Keanmosas onmuxay

1. Omnpenenuts Temmeparypy I, Ipu KOTOpOH 3HepreTmueckas CBETMMOCTb R
gepHoro Tena pasHa 10 kBt/M’ .

2. MaxkcumanbHast CKOPOCTh Vmax POTOITIEKTPOHOB, BBIICTAIONINX M3 METaJIa
npu o0nyueHuu ero y-potonamu, pasHa 291 Mwm/c. OnpenenuTts S3HEPTUIo € Y-(OTOHOB.

3. PenTrenoBckoe m3nmydeHue JIUHOW BONMHBI A =55,8 mM paccenBaeTcs IDIUTKON
rpadura (KoMOToH-3QdexT). OnpenennTs JUIMHY BOJIHBI A’ CBETa, paccesHHOTO moj yriiom 6=60°
K HaIIPaBJICHUIO MaIAI0IIETo MyYKa CBeTa.

4, Onpenenuts MOBEPXHOCTHYIO IUIOTHOCTh | IOTOKAa SHEPruM H3IyYeHHS,
HaJaroniero Ha 3epKaJIbHYIO ITOBEPXHOCTh, €CIIM CBETOBOE JABJICHHE p NPH MEPHECHANKYISIPHOM
nageHuu ydeit pasHo 10 mxlla.

KP No6 «Teopusi Bopa. Dnemenmoi K6aHmogou MexanuKuy

1. Ha ocHoBe Teopun atoma bopa BBIYUCINTE pamuychl I, U 3 BTOPOU U TPEeThel
OpOUT B aTOME BOJIOPO/A.

2. OnpeaenuTs JUIMHY BOJHBI ¢ bpolis A XapakTepHu3yOIIyt0 BOJHOBBIE CBOWCTBA
AJIEKTPOHA, €CITU €0 CKOPOCcTh V =1 Mm/c. Cenarh Takoii ke MmojcUeT JIs MPOTOHA.

3. Ucnonb3yst COOTHOILLIEHUE HEONPEAEIICHHOCTEH N KOOPAMHATHL U UMITYJIbCa
HaWTH BRIPAXKCHUE, TO3BOJIIONICE OIICHUTh MUHUMAIHHYIO KHHETHICCKYIO YHEPTHIO DIICKTPOHA,
HAXOJISIIErocsl B OJHOMEPHON 0ECKOHEUHO TITyOOKOM MOTEHITUAIBHOH siMe IIMPUHOH {.

4, YacTna B MOTEHIMAIBHOM SIIMKE IMHMPHUHONW | HaxomauTcs B BO30YKIEHHOM
coctosiauu (N = 2). OnpenenuTh, B Kakux Toukax uHTEepBana (0 < X < |) mIoTHOCTh BEPOSITHOCTH
[w2(X)]? HAXOXKICHNS YACTHIIB MAKCHMAITBHA i MHHHMAJIbHA.

KP Ne7 «f0epuas ¢uzuray

1. Kaxora BepositHOCTs W TOTO, UTO JaHHBINM aTOM B U30TOIIE PAIMOAKTHBHOTO Ho/1a

13 pacmagaercs B TeueHHe OMKaiiei CeKyHabI?

2. Onpenennuts Maccy m, HEUTPAIIBLHOTO aToMa, €CJIH SIAPO STOTO aTOMa COCTOUT M3
TpeX MPOTOHOB U IBYX HEUTPOHOB M dHEPTHUS CBsI3U E, sapa pasHa 26,3 MaB.

3. Snpa-u306apsr H® u He® cocTosT M3 0IMHAKOBOIO YMCIa 4acTHIL (HYKIOHOB).
OuHAKOBHI JIM Y HUX dHEPruu cBs3u? Kakoe u3 atux smep 6omee ycToiMunBo?

4. Onpenenuts dHepruto peakiun 'Li+p—2*He, ecnu sHeprum cBs3m Ha omuH



HYKIIOH B siapax 'Li u “He pasuer 5,60 u 7,06 M3B.



IIpuioxenne 2

7 OueHOYHbIE cpeacrea Jid NpoBEIACHUS HpOMe)l(yTO‘IHOﬁ arrecranmm

a) [lnanupyembie pe3yJbTaThbl 00y4YeHHs U OLEHOYHbIE CPEACTBA ISl IPOBEACHUA MPOMEKYTOUYHON aTTeCTAlUM:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tmanupyemble pe3yabTaThl
o0ydeHust

O1neHOYHBIC CPEeACTBA

OIIK-1: Cnocoben npu

po(hecCHOHATLHOM IeSATEITBHOCTH

MCHSTDH q)YHI[aMeHTaHBHLIC 3HaHMU, II

OJIYUCHHBIC B o0acTh MaTeEMaTUYECKUX U (I/IJII/I) C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BATh UX B

OIIK-1.1 Pemaer npodeccruoHalbHbIE
3a1ayn C oOJactu 1.
(GyHIaMEHTaIbHON M NPUKIIATHON
MaTEeMaTHKU 2.
OIIK-1.2 Bnageer cnocobamu u npuemamu 3.
peleHus HCCIIEIOBATEIbCKUX 4.
3a1a4 B oOnactu
byHaaMEeHTalIbHOW W NPUKIIAJIHOM S.
MaTeMaTHK! 6.
OIIK-1.3 [Tpumensier ¢byHIaMeHTaJIbHbIE 1.
MEXIUCUUIUIMHAPHBIE 3HAHUS IS
peleHus 3aja4 B 8.
poeCCUOHAIBHON eI TEILHOCTH 9.
10.
11.
12.
13.
14.

Hepeueub meopemudecCKux 60npocos K IK3ameny:

MarepuanbHas touka. Cucrema orcuera. TpaekTopus, AJMHA IIyTH, BEKTOP
nepemenieHusi. CKopocTb.

YCKOpeHHE U €r0 COCTaBIISIIOIIME. YIIIOBask CKOPOCTh U YITIOBOE YCKOPEHHUE.
3akonsl HeroToHa. 3akoH coxpaHeHust uMIyibsca. Llentp macc.

MowmeHT wnHepuuu. MOMEHT Cuibl. YpaBHEHHME JAMHAMUKH BpAaIlaTEIbHOTO
JBUKEHUSI TBEPIOTO Teaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXpaHEHUS.

OHeprus, padora, MOIHOCTh. KuHeTHueckast 1 NOTeHIMaIbHAs SHEPTUs.

3aKkoH coxpaHeHus 3Hepruu. Kunernueckasi sHeprus BpallieHusl.

I'apmMoHMUecKue KoeOaHus U UX XapaKTePUCTUKU. [ apMOHNYECKUN OCLUIIISATOP.
[IpyxuHHBIN, PU3NYECKUN U MaTeMaTHYeCKUH MassTHUKU.

3aTyxarolye U BbIHYX/I€HHbIE KOleOaHuUs.

Bonnosie mpotieccsl. [IpogonsHbie U onepeyHbie BOJHBI. YpaBHEHUE OeTyIen
BOJIHBI. BoiHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBI.

[TapameTpsl COCTOSTHUS TEPMOAMHAMUYECKOW CUCTEMBI. 3aKOHBI UEaIbHOTO ra3a.
VYpaBuenne MenneneeBa-Knaneiipona. OcHoBHoe ypaBHeHue MKT. 3axon
MakcBenia o pacnpeeseHuu MOJIEKYIT HealbHOTO raza Mo CKOpOCTSIM.
Pacnipenenenne bonpimana. CpenHee 4HMCIO CTOJIKHOBEHMH M CPEAHsSISl JAJIMHA
cBOOOAHOTO Mpobera. SBneHus nepexHoca.

Yucno creneneii cBoo6obl. [lepBoe Hayano TepMoguHAMUKU. TemI0eMKOCTb.
[Ipumenenne  mepBOoro  Havaja  TEPMOAMHAMHUKM K  H30IPOLECCaM.
AnnabaTtniecKkuil ¥ MOJIUTPONHBIN MPOLECCHI.




CTpyKTypHBI
JJIEMEHT
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Kpyrosoii nporiecc (1iukir). O6paTumMblie 1 HEOOPATUMbIE TTPOIIECCHI.

Outponus. Bropoe nayano repmoannamuxu. Hukia KapHo.

OJNEKTPUYECKUH 3apsiil. 3aKOH COXPAHEHHs DSJIEKTPUYECKOrO 3apsAna. 3aKoH
Kynona. HanpsikeHHOCTB anekTpocTarnyeckoro nois. [IpuHuun cyneprnosunuu
AIEKTPOCTATUYECKUX TTOJIEH.

Teopema l'aycca JUISt AIEKTPOCTATUYECKOTO TOJISL. [Torenuman
IeKTpocTarndeckoro  nosid.  CBs3p  HANpsDKEHHOCTM UM [OTEHIMaa
AJIEKTPOCTATUYECKOTO MOJIS.

Tunsl guanexTpukoB. HampspkeHHOCTH monsd B AudieKTpuke. IIpoBogHuku B
AJIEKTPUYECKOM I10JIE.

OJeKTpHUUYeCcKas EMKOCTh YEIUHEHHOIO TPOBOAHUKA. KOHEHCATOpBI.

Cuita u iotHoCcTh Toka. CtoporHue cuiibl. JJIC 1 HanpsiKeHHE.

3akoH Oma. ConpoTHBIIEHNE IPOBOJHUKOB.

Pabora u momuocte TOKa. 3akoH Jlxoynsa-Jlenuna. IlpaBuna Kupxroda nms
Pa3BETBICHHON LIEIH.

IlepeMeHHBII TOK Ha Yy4YacTKe LENH, COAECPKAIIEM PpPE3UCTOp, KaTYLIKY
MHIYKTUBHOCTU M KOHJEHCATOp. MOIIHOCTD, BBIIEISIEMAas B LIEIH IEPEMEHHOIO
TOKa.

MarauTHoe 1noJje 1 ero XapakTepucTuku. 3akoH buo-Casapa-Jlamnaca.

3akoH Ammepa. /leficTBue MarHUTHOTO MOJsS Ha JABMXKYIIMKCA 3apsa. SIBieHue
IEKTPOMAarHUTHOM MHAYKLUU. 3akoH Papanes.

NunykTuBHOCTH KOHTYpa. CaMOMHIYKIHS. DHEPTrUs MarHUTHOTO MOJIS.
B3aumuas unaykuus. Tpanchopmaropsl.

Tox cmenienus. YpaBHenns Makcseia.

OJEeKTpOMarHuTHas BOJIHA U €€ CBOWCTBA. ODHEPIHs, MMIYJIbC W JIaBICHUE
3IEKTPOMAarHUTHOW BOJIHBI.

Juamarneruku. [lapamaraeruku. @eppoMarHeTUKH.

OcHoBHbI€ 3aK0HBI ONTUKU. [loHOE OTpakeHue.

Tonkue nuH3b1. M300paXkeHre NpeIMETOB € MOMOIIBIO JTUH3.

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. IHTepdepenIus caera.
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Metoab! HabmoneHus uHrepdepenuuu cera. MutepdepeHius cBeta B TOHKUX
IJIEHKAaX.

[Tpunmun [Noiirenca-®penens. 3oab1 peHens.

Hudpaxius Openenst Ha KPyIrJIOM OTBEPCTUH U JHICKE.

Hudpaxius Opaynrodepa Ha OAHOHN 1IETH U HA AUPPAKIIMOHHOM peIIeTKe.
EcrecTBennslii 1 mossipu30BaHHbIN CBET. 3aKkoH bprocTepa.

JIBoitHOE NydenpenomiieHrne. Bpaenue niockocTy nosisipu3anuu.

TeroBoe wu3MydyeHHWE U €ro XapakTepucTuku. 3akoH Kupxroda. 3akoH
Credana-bonbnmana u cMmeieHust Buna.

Bunst ¢porosddexra. 3akons BHemHero horodddexra. YpaBHenne DiHIITEHA
Ut BHETHero dotodddexra.

Macca u umnynsc ¢orona. Jlainenue cera. Dddexkr Komnrona. EgmncTBO
KOPITYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JIy4YEHHUS.

Monenu atoma Tomcona u Pesepdopna. JIuHeiuarslii criekTp aroma BOAOPOJA.
CrniekTpanbHble CEpUN aTOMa BOIOPO/A.

[Tocrynarst bopa. OnbiTer @panka u I'epria. Criektp atoma Bozopoaa mo bopy.
CootHouienue HeomnpeneneHHocTe leiizenOepra. BomnoBas QyHkius u ee
CTaTUCTHYECKUI CMBICI.

VYpaBuenue Illpenunrepa. Yactuma B OZHOMEPHOM — NPAMOYIOJIBHOMN
«TOTEHIIUATILHOM sIMe» ¢ 0ECKOHEYHO BHICOKHMH CTEHKaMH.

ITpoxox/ieHre YacTUIlbl CKBO3b MTOTEHIMAIBHBIN Oapbep (TyHHEIbHBIN 3 deKT).
CocrosiHue aroMa BOJOpO/1a B KBAHTOBOM MexaHuke. YpaBHenue [lpénnnrepa niis
aToMa BOJIOPOJia U €TO PEIICHHUE.

Pa3mep, cocta u 3apsg aroMHOTO sipa. MaccoBoe u 3apsioBoe yucna. Jledekr
MAaccChl U DHEPIHsl CBSI3U S/1pa.

S nepubie cuibl, uX cBoiicTBa. KBaHTOBBINM MEXaHU3M B3aUMOJEHCTBUS HYKJIOHOB
B sAJIpE.

KanenbHast u oGonoueyHast MO siipa, UX 0COOEHHOCTH. «Marnuueckue 4ncia»
U «Maruyeckue sapay.

PagnoaktuBHOCTh. EcCTeCTBEHHAass M HMCKYCCTBEHHAs PaJMOAKTHBHOCTh. 3aKOH
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54.

55.

56.

S7.

PaJMOaKTUBHOIO pacnaaa. AKTUBHOCTb PaJIMOAKTUBHOIO BEIIECTBA.
Anbda-pacnan. IlpaBmwia cmemieHus. 3akoHBl COXpPaHEHUS TIPH  pacraje.
B3aumoneiicTBue anbha U3IydeHHs C BEIIECTBOM.

bera-pacmnian, ero Buzsl. [IpaBuna cmenienus. 3akOHbI COXpAHEHUS MPU pacmaje.
BiaumogeiicTBue 6eTa U3JIydeHHUs C BEIIECTBOM.

l'amma wu3nydenue, ero cBoicTBa. ['amMMma-CHeKTp paguOaKTUBHOIO SJIEMEHTA.
B3aunMopneiicTBusl raMmma U3Jy4EHHUS C BEILECTBOM.

SnepHple peakuMuM M HUX OCHOBHbIE THUIlbl. Peakuust nenenus sapa. Llennas
peakuus. TepmosiaepHast peakius.

Ilpumepnsle npakmuyeckue 3a0auu 014 IK3AMEHA:

1.

OpnnoponHbiit cTepxeHb Maccod M = 0,5 Kr MoABEIIeH Ha TOPU3OHTAIBHON OCH,
MPOXOJIAIIEeH Yepe3 ero BepXHWiM KoHell. B Touky, oTcrosimyro oT ocu Ha 2/3
JUTMHBI CTEPIXKHS, yAapsieTcsl MyJisi MacCod m = 6 T, JIeTAIas TOPU30HTAIBHO CO
CKOPOCTBIO Vo = 10° m/c, u 3acTpeBaeT B HeM. OnpenenuTh CKOPOCTb HUKHETO
KOHIIa CTEPKHS cpasy MocCIIe yaapa.

Ha o6on xoneca B popme ToHKOTO 00pyda Maccoir M = 0,4 KI, KOTOPBI MOXKET
BpAILIATHCS] BOKPYT CBOEH OCH, HAMOTAH LIHYP, K KOHIlY KOTOPOTO MOJBEIIEH IPY3
Maccoit m = 90 r. Ha kakyro BBICOTY OIyCTUTCS Tpy3 4yepe3 t = 1 ¢ mocne Hayana
JIBUKEHUS.

JlorapupmMuyeckuil JeKpeMEeHT HEKOTOpou komebmtoreiics cuctembl A = 0,02.
Onpenenure, BO CKOJIBKO pa3 YMEHBLIUTCS SHEPTHUS STON KoseOaTeIbHOU CHCTEMBbI
3a BpeMsi, COOTBETCTBYIOIIEE 75 MOTHBIM KOJICOAHUSIM.

B cucteme K' mokoutcs crepxkens, coOCTBeHHas JyMHA lg KOoTOporo paBHa 1 M.
CrepskeHb PaCIOIOKEH TaK, YTO COCTABISIET YoM (pp=45° ¢ ochbio X'. OnpenenuTh
niHy | crepxkHs m yron ¢ B cucreme K, ecnmu ckopocte v cuctembl K'
otHocurenbHo K paBna 0,8 c.

MarepuanbHas Touka Maccoit m = 0,2 Kr coBepiaeT rapMOHUYECKHE KOJIeOaHUs
mo 3akony X = 0,1 cos (nt/2 - m/4) m. HaiiTu MakcMMaJlbHYIO MOTEHIIHAIBHYIO
SHEPIrUIO0 TOUKH.
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10.

11.

12.

13.

Ha nony crout tenexxka B BUi€ IJIMHHON TOCKU, CHA0KEHHON JIETKUMH KOJIeCaMH.
Ha ogHoM koHIle TOCKH CTOMT 4elioBeK. Macca yestoBeka M = 60 kr, Macca JJOCKH
1= 20 k1. C Kakoil CKOPOCTBIO M (OTHOCHUTEIBHO T10J1a) OyJAET ABUTATHCS TEIEKKA,
€CJIM YEJIOBEK IMONAET BAOJIb JOCKH CO CKOPOCTbIO (OTHOCUTENIBHO TOCKH) V=1
M/c? Maccoii kosnec npeHedpeub. TpeHre Bo BTYJIKaxX HE YUUTHIBATb.

Bboek cBaiinoro monora Maccoit m;=500 Kr maiaetT ¢ HEKOTOPOIl BBICOTHI Ha CBAIO
maccoii My=100 kr. Haiitn KITJ] " ynapa 6oiika, cuuras ymap Heynpyrum.
N3meHeHrneM noTeHIMaNbHON SHEPTUH CBau MU YIIyOJIeHUH ee peHeOpeyb.
lenmii cmemanu ¢ Hew3BecTHBIM Ta3oM. llokaszarens agmabarhl MOMYyYEHHOU
cMecu okaszaics paBeH 1,38. CKOJIbKO AaroOMOB COCTABIISIIOT MOJIEKYIY
HEU3BECTHOI'O raza cmecu?

Hekotopoe koiuuecTBO Teiusl pacuIMpseTcs CHaudajga aJnadaThyecKu, a 3aTeM
n3obapuuecku. Koneunas remneparypa raza paBHa HauaiabHOU. [Ipu annadbaTHOM
paciMpeHuH ra3 coBepuini paboty, paBHyro 4,5 k/[x. Hapucyiite rpaguk
npouecca. Kakoe konmn4ecTBo TEIUIOTh MOMIOTHII a3 3a BeCh npoiecc?
Cmemanu Boxy maccor mi=5 kxr npu temneparype T1=280 K ¢ Bogoii maccoit
my,=8 xr mnpu temmneparype T,=350 K. Haiitu wusmenenue AS »sHTpomnuw,
MIPOUCXOSAIEE PU CMEILIMBAHNH.

WneanpHbIil ABYXaTOMHBIN Ta3, COACpIKalIUi KOJIMYECTBO BelecTBa V=I Momb u
Haxopsmuiics mon aAasienuem pi;=0,1 Mlla npu temneparype T:=300 K,
HarpeBaroT MPU MOCTOSTHHOM 00beMe 110 AaBieHus p,=0,2 MIIa. I[Tocne sToro ras
M30TEPMUYECKH PACIIUPHICS 10 HauyaJbHOTO JIABJICHHS M 3aTeM H300apHO OBLI
ckar o HayanbHoro obowema Vi. Iloctpoutsh rpaduk mukna. Onpeaenutsb
tepmuueckuid KIIJ[ n nuxia.

OnnHaKoBBIE YaCTHUITEI MAacCOH m=10" r KaXJ1asi pacIpeielIeHbl B OTHOPOIHOM
rpaBUTAllMOHHOM Tiode  HampsbkeHHocThlo G=0,2 wmxH/kr.  Omnpenenuth
OTHOIIIEHUE T11/TT; KOHIICHTPAIMA YaCTHII, HAXOMSIIUXCS Ha IKBUIIOTEHIIUATBHBIX
YPOBHSIX, OTCTOSIIIUX ApyT OT Apyra Ha Az= 10 m. Temneparypa T Bo Bcex ciosx
cuMTaeTcs oguHakoBoil u paBHoi 290 K.

Onpenenure, NpyU KakoMl TeMIlepaType rasza, COCTOSAIIEr0 M3 CMECH a30oTa U
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KUCIIOpo/ia, HauboJsee BepOsTHBIE CKOPOCTH MOJICKYN a30Ta U KUCIopoaa OymyT
OTJINYATHCS APYT OT Apyra Ha Av = 30 m/c?

3Has (QyHKIUIO pacrpeneseHus] MOJEKYJIl IO CKOPOCTSIM B HEKOTOPOM
2

2

(V) =0 Vo exp| -
2kT 2kT .

MOJICKYJISIPHOM  TTYYKE , HalWTU BBIPAKCHUS JUIS
Han0oJIee BEPOSTHON CKOPOCTH V.
JIBa OTMHAKOBBIX MPOBOAIINX 3aPSKEHHBIX IIapa HAXOSATCS Ha pacCcTOSTHUU =60
cM. Cuna orrankuBanus Fi mapos pasaa 70 mxH. [locne Toro xak mapsl npuBenu
B CONPUKOCHOBEHHE W YJAIUIU JAPYr OT JIpyra Ha IpPEXKHEe pacCTOSHUE, cuja
OTTaJIKMBaHUs Bo3pocia U ctana paBHoil Fo=160 mxH. Beruncnuts 3apsaast Q1 u
Q2, koTOpBIEe OBUIM HA IIapax J0 MX CONPUKOCHOBEHHH. JlMaMeTp mapoB CUUTATh
MHOTO MEHBIITUM PACCTOSHUS MEXK]Ty HAMH.
JIBe TOHKOCTEHHBIE KOHIIeHTprudeckue cdepsl ¢ paguycamMu R; = 0,2 mu R, =0,4
M HECYT Ha ceOe 3aps/ibl C TOBEPXHOCTHBIMU TUIOTHOCTSIMU G = | HK/M® 16y = 3
HK/m? COOTBETCTBEHHO. [TpocTpancTBO
MEXIy  HHMH  3alOJHEHO  Cpemol ¢ i i
JTUDIIEKTPUYECKON MPOHMUIIAEMOCTBI0 €& = 2.
Uemy paBHA HaNpPsDKEHHOCTH DJIEKTPUYECKOTO  F; Rz Ry
MoNisi B TOYKAaX, OTCTOSIIMX OT IIEHTpa Ha
pacctostaus I = 0,1 mur; =0,3 m. £ £3
B cxeme, uzobpaxkenHoi Ha pucynke, £1=10,0B,
£,=20,0 B, £5=30,0B, R:=1,0 Om, R2=2,0 Om,
Rs= 3,0 Om, R4=4,0 Om, Rs=5,0 Om, Rg=6,0 Om u R;=7,0 Om. Buyrpennee
COTIPOTUBJICHUE HMCTOYHUKOB MpeHeOpexxumo mano. Ompenenure —{I—

£3
s

BEJIMYMHBI TOKOB BO BCEX y4acTKax LIEMU U paboTy, COBEPIICHHYIO

BTOPBIM MCTOYHUKOM 3a MPOMEXYTOK BpeMeHn At=0,1 c. ET
Konpnencarop noaxitoyeH k 6arapee ¢ I/IC € = 8§ B u BHyTpeHHUM t—— I_:'
conpotuBiaeHneM I = 2 OM Kak TIIOKa3aHO Ha pPHUCYHKE. C \ -
ConpotuBnenue pesucropa R = 2 Om. Kakoii gomkHa OBITh RI:I |
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24,

€MKOCTb KOHJIEHCATOpa, YTOOBI MOCJe 3aMbIKaHUS KJII0Ya SHEPrUsl KOHAEHCATOpa
yMeHblmnach Ha 48mk/x?

[To koHTYPY, H300pa)KEHHOMY Ha pUCYHKe, uaeT Tok cuior [=100A. Onpenenutsb
MarHUTHYI0 MHAYKLIMIO B moms, co3naBaeMyio 3THM TOKOM B
touke O. Panmyc u3orHyroil yactu KOHTg’pa paBeH R=20 cm |
(O-LeHTp KpUBHU3HBI KOHTYpA), a yroi a=60". R
B mnocrtosHHOM MarHuTHOM Tone ¢ uHAyKuued B = 5 Tn
HAaXOJIUTCS 3aMKHYTbII IPOBOISALIUI KOHTYp, IJIOLIAJAb KOTOPOTO
MeHsieTcs: o 3akony S(t) = (4 + 0,2t) M. UYemy pasna J/IC .
WHIYKIIMY B MOMEHT BPEMEHHU t = 5 C, €CJIM KOHTYp PaclojiokeH O
TakK, 4YTO MPOHHU3BIBAIOIINN €r0 MATHUTHBINA TOTOK, MaKCUMaJeH?
[eprienaukynasipHo MarHUTHOMY momto ¢ wmHAykmued B=0,1 Tn Bo30yxmeHO
anekTpuyeckoe nojie HamnpsbkeHHocThio E= 100 kB/M. [lepnenaukynspao oboum
MOJISIM JIBUKETCSI, HE OTKJIOHSSACH OT MPSMOJIMHENHOM TpaeKTOpUH, 3apsuKEHHAs
4acTUIA. BRIUUCIUTH CKOPOCTh L YACTHUIIBL.
Uctounuk S cBera (A=0,6 MKM) U TJIOCKOE 3€pKaIO
M pacnonoxeHbl, Kak mokazaHo Ha puc. 30.7 5% Z P
(3epkano Jlnoiga). Uto Oymer HaOmomatbcs B AT ~
touke P skpana, riae cxonarcs ayuun SP u SMP, — %L('"/’ M

CBET WJU TeMHOTa, eciu [SPj=r=2 m, a=0,55 mm,

[SM[=|MP|? Pye. 30.7
Mexnay AByMs ILIOCKONApAJUIEbHBIMU CTEKJIISIHHBIMU TUIACTUHKAMU TIOJIOKUIIN
O4YeHb  TOHKYIO  IIPOBOJIOUKY, PpACIOJIOKEHHYIO  MapajyielbHO  JIMHHUH
CONPUKOCHOBEHHMS TUIACTUHOK M HaXOJSIIyI0Csl Ha paccTtosiHuH |=75 MM oT Hee. B
oTpakeHHOM cBere (A=0,5 MKM) Ha BepXHEH IUIACTUHKE  BHJIHBI
uHTephepeHIIMOHHbIE ToN0ckl. Onpenenuts auaMmerp d MONepeyHoro cedeHus
MPOBOJIOYKH, €CIM Ha NpoTsikeHnd a=3(0 MM HacuuThiBaeTcsi M=16 CBETIIBIX
T10JI0C.

C mnomompio audpakioHHOH pemietkn ¢ nepuogom =20 MM TpeOyercs
paspemmth nyoner Harpus (M=589,0 HM u 1,=589,6 HM) B CHEKTpe BTOPOro

Q
o

.
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nopsaka. Ilpu kakoii HauMeHbInei uTHHe | pereTku 370 BO3MOXKHO?

Ha nyTtu gacTUyHO-IIOJIIPU30BAaHHOIO CBETA, CTENEHb nojspusanuu P xotoporo
paBHa 0,6, MOCTaBWJIM aHAIM3AaTOP TaK, YTO MHTEHCUBHOCTb CBETA, MPOILIECIIIETO
yepe3 Hero, crajla MakCUMaibHOW. Bo CKOBbKO pa3 yMEHbIINTCS UHTEHCUBHOCTD
CBETAa, €CJIU IUIOCKOCTh MPOMYCKaHUs aHAIN3aTopa NOBEPHYTh Ha yroi o =30°7

B cnekrpe m3nmyueHus orueHHoro mapa paguycom 100 M, BO3HUKAIOLIEro Npu
SIZIEPHOM B3pbIBE, MAKCUMYM 3HEPTUU U3IYUYEHUS MPUXOAUTCS Ha JJIMHY BOJHBI
0,289 mkm. KakoBa Temrieparypa mapa? OnpeneanTe MaKCUMaabHOE PACCTOSTHHE,
Ha KOTOpOM OyAyT BOCIUIAMEHSITHCS JEPEBSHHBIE TMPEIMEThI, €CIH HUX
MoryoIaTesibHas crocoOHOCTh paBHa 0,7, a TEmIOTa BOCIUIAMEHEHUS 5 Jhx/em>.
Bpewmst u3nyyeHus npuHATh paBHBIM 107%.

VYenuHEHHBI IIMHKOBBIM MIApUK paauycoM 1 CM HaxoOuTCs B BaKyyMe€ U
JUITUTENIbHOE BpEeMsI OCBEIIAeTCsl YIbTPadHUOIETOBBIM H3IyYEHHUEM C JUIMHOU
BotHBI (0,25 MkM. OmnpenenuTh YUCIO HEAOCTAIOUIUX AJIEKTPOHOB B 00BEME
1IapuKa.

®orton ¢ sHepruedt 0,28 M»dB B pesynbrare paccessHUS HAa IOKOMBIIEMCS
CBOOOIHOM 3JIEKTPOHE YMEHBIINI CBOIO 3Hepruto 1o 133,7 kaB. Haiitu umnynsc
Y HamnpapJIeHHE PacpOCTPAHEHHUS AIEKTPOHA OTauH.

Ilotox sHeprun @, m3aydaemblil MEeKTpUyecKor Jammoi, paseH 600 Bt. Ha
PacCcTOSTHUM T = 1 M OT JIaMITbl IEPIIEHIUKY/ISIPHO MAJAI0IINM JIy4aM PacioloKeHO
KpyIioe IUIockoe 3epkaibie auamerpoM d=2cm. [lpuHuMas, 4TO H3IydeHHE
JIaMIIbl OJJMHAKOBO BO BCEX HAMPABICHUSIX U UTO 3€pKaJIbIIE€ MOJIHOCTHIO OTPaXKaeT
Ma/IAI0LINI HA HETO CBET, OIPEeNIUTh CHTy F CBEeTOBOTO JaBlieHUs Ha 3epKaJlblIe.
Ha ocnoBe Teopuun aroma bopa HallTu UMITyJbC 2JIEKTpOHA B aToMe BOJOPOJA,
€CJIM MHIYKIMsS MarHuTHOTO TIIOJIs, CO3JaHHOTO MM B LEHTpe OpOUTHI NpHU
BpauieHnuu, pasHa 0,39 T

Bo ckonmpko pa3 m3MeHsieTcs AeOpoisieBCKas AJMHA BOJHBI DJIEKTPOHA MpPU
Mepexo/ie ero B aroMe BOJOPOJA M3 OCHOBHOTO HHEPreTHMYECKOro COCTOSHUS B
nepBoe BO30YXJeHHOE?

N3 teopun bopa mis aroma Bojgopoaa CIEAYeT, YTO CTAIMOHAPHBIMHU ISt
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3JIEKTPOHOB aTOMa SIBJIAIOTCS TaKue OPOUTHI, Ha JJMHE KOTOPBIX YKJIAJbIBaeTCS
LeJIOe YUCIIO JUIUH AeOpOoiieBCKUX BOJH. MIcXos U3 3TOro, HalAUTE YHCIOBBIC
3HAYCHHUsT MOMEHTA HMMITylIbCa JIEKTPOHA B aTOME BOIOPOJA HA IEPBBIX TPEX
OOPOBCKUX OpOHTAX.

OJEKTPOH B aTOME BOJOPOJA OIKCHIBAETCS B OCHOBHOM COCTOSIHMM BOJHOBOH
dynkumeit w(r) = Ce™ Onpenennts OTHOWIGHHE BEPOSTHOCTEH 1/
npeObIBaHUs DJIEKTpoHAa B cepuueckux cnosx tommmuHo Ar = 0,01 a u
paguycamu I = 0,5 au r,=1,5 a.

BornbHOMY BBeNM BHYTPHUBEHHO pacTBop oObeMoM | oM’ coJiep Kallum
HWCKYCCTBEHHBI PaJMOU30TON HaTpus N2 axriBHOCTBIO A=2000 c™.
AKTHUBHOCTb KPOBH 00beMOM | CM3, B3STOM Uepe3 5 yacoB, okazamach A =0,27c'1.
Haiinute o6bem KpoBu venoBeka. [leproa momypacmaga HCroab3yeMoro H30Tora
paseH 15 yac.

OHeprus cBsizu Eg, sinpa, cocrosiiiero u3 AByX IMPOTOHOB M OJHOTO HEHTpPOHA,
paBHa 7,72 M»aB. Onpenenuts Maccy M, HEUTPaIbHOIO aroMa, UMEIOLIEro 3TO
STIPO.

Bo ®paniumn HauaTo CTPOUTENBCTBO MEXKIYHAPOJHOTO TEPMOSIEPHOTO PEAKTOPA,
B KOTOPOM IIPEIIIOIAaraeTcs MOBOAUTH YIPABIAEMYIO PEAKLHIO H? + 1H?, B
KOTOpoi 00pasyeTcss H30TOMN refnus 1 HeUTpoH.  Kakyro MourHocTs Oyner uMeTh
TaKOW peakTop, €Clii B HEM OyJIeT «BbIrOpaTh» 1 MI TSKENOro BoJAOpoJa B
CeKyHIy?

Anbda yactuna ¢ kuHetnyeckor sHeprueit K = 5,3 MsB B030yx1aeT peakuuo
9Be(oc,n)lZC, sHeprusi koropoit Q=5,7 M»pB. HaiiTu KUHETHUYECKYIO0 SHEPTHUIo
HEHUTpOHA, BBUIETEBUIET0 IOJ MPSMBIM YIVIOM K HaNpaBICHHUIO JBHKEHUS
0-YaCTHIIBI.

Ilpumepnvie nabopamopnsvie padomoi:

1.
2.

[IpumeHeHne 3aKOHOB COXPaHEHUs [Tl ONIPEIEIIEHUs] CKOPOCTH IoJIeTa Myln
OrnpeneneHrie MOMEHTOB HMHEPLMH Tl C IMOMOIIbI KPYTUIBHOTO MasTHHKA.
ITpoBepka Teopemnr [TeitHepa




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Tnanupyembie pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

N GA

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

HccnenoBanue BpamaTeabHOIO JABHXKEHHSI TBEPIOTO TEJIa BOKPYT HETOABUKHOMN
ocH

Omnpenenenre XapakTEpPUCTUK 3aTyXaroMUX KojdeOaHui (U3NYecKoro MasiTHUKA
OrmpesienieHrne CKOPOCTH 3ByKa B BO3AYXE METOAOM CTOSTUEH BOJIHBI

N3yuyeHue CTaTUCTUYECKUX 3aKOHOMEPHOCTEN

Onpenenenne ko3 duimenTa BI3KOCTH BO3IyXa

HccnenoBanre u3MeHEHUs TeMIlepaTypbl B aauabaTHYecKoM Ipolecce |
omnpeneneHue koddpduimenra [lyaccona

[IpoBepka 3akoHa BO3pacTaHUs SHTPOIMH B HEPABHOBECHOM CHCTEME
DKCHEPUMEHTAIBHOE OMPeIeNIEHNE Ta30BOM MOCTOSTHHOM

HccnenoBanue 31€KTPOCTATHUECKOTO OJIS € TOMOILLBIO 30HAa

N3mepenne 31eKTpoBIKYIIEH CUITBI HCTOYHHKA TOKA

[lyHTHpOBaHKE MIIITTUAMIIEPMETPA

N3MepeHne eMKOCTel METOAOM MOCTHKOBOM CXEMbl M pacyeT €MKOCTHBIX
CONPOTHUBJICHUH B LEMAX IEPEMEHHOTO TOKa

N3yuenue pes3oHaHca HANpsHKEHUW U ONpPEAeNIeHHEe WHAYKTUBHOCTH METOJOM
pe3oHaHca

Ompenenenne HWHAYKTUBHOCTH KaTyIIKM W MarHUTHOM TIPOHHUIIAEMOCTH
(heppoOMarHUTHOTO Tela

Omnpenenenue paguyca KpUBU3HBI TUH3BI U TIOJIOCHI TPOITYCKaHUSI CBETODUIIBTPA C
nomoipko kojien Herorona

HNutepdhepomerpuueckue uaMepeHus Ha ocHOBe ombiTa FOHTa

Omnpenenenre TeOMETPUIECKUX Pa3MEPOB MPH MOMOIITH OUTipr3mMbl OpeHens
Ompenenenre JIWHBI CBETOBOM BOJHBI M XapaKTEPUCTHK ITUPPAKITMOHHOU
peueTku

Nzyuenue BHenmHero ¢hotodrddexra n onpeneneHue nocrossuuon [1nanka
Nzydenue 3akoHOMEpHOCTEH anbda-pacnana

N3yuyenune ramma-crekTpa pagnoakTUBHOTO HCTOUHUKA

OnpeneneHre MaKCUMAIbHOW DJHEPrHUM O€Ta-yacTUI] ¥ HJISHTU(PUKAIIUU
pPaIMOAKTUBHBIX MPEINapaToB




0) Ilopsaaok npoBeieHUsI NPOMEKYTOYHOI aTTeCTAllMU, TOKA3aTeJ M M KPUTEPHH OLlEHUBAHMA:

[IpomexyrouHas arrectanus no gucuuiminHe «Pu3nka» BKIIOYAET TEOPETUYECKUE BOMPOCHI, MO3BOJIAIOIIME OLICHUTh YPOBEHb YCBOCHUS
00yJaroImuMuCs 3HaHHUHA, U TPAKTUYECKHE 3a/1aHUs, BBISBISIOIINE CTETIEHb CPOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yIbTaTOB 00YUYCHHS, IIPOBOAUTCS B
dhopme sK3aMeHa.

DK3aMeH 10 JaHHOW IUCIHUILIMHE IPOBOAMUTCS B YCTHOH (hopMe Mo 3K3aMEHALMOHHBIM OniIeTaM, KX Iblid U3 KOTOPBIX BKJIIOYAET 2 TEOPETHYECKUX
BOIIPOCA U OJHO IPAKTHUECKOE 3a/1aHHUE.

IMoka3aTeu U KPUTEPUH OLlEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 0aisioB) — o0y4aromuiicss JEMOHCTPUPYET BBICOKHUI YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIIMN, BCECTOpPOHHEE,
cCHCTEMaTH4YecKoe U rIy0oKoe 3HaHHE yueOHOT0 MaTeprasa, CBOOOIHO BHIIOIHSACT IPAKTUIECKHUE 3aJaHHsI, CBOOOIHO ONIEPUPYET 3HAHUSIMH, YMEHHUSIMH,
MPUMEHSIET UX B CUTYalUSIX MOBBIIICHHON CII0KHOCTH.

— Ha OICHKY «Xopommo» (4 6amia) — oOydJaromuics JeMOHCTPUPYET CPETHUN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMN: OCHOBHBIC 3HAHMSI,
YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAYUTEIbHBIE OITHMOKHM, HETOYHOCTH, 3aTPYIHEHUS MPU aHATUTUYECKHUX OIepalusX, IepeHoce 3HAaHUN U YMEHUI
Ha HOBBIC, HECTAHIAPTHBIC CUTYaLlUH.

— Ha OLIEHKY «y/J0BJIeTBOPUTEIbHO» (3 6aia) — o0yyarouuiicss JeMOHCTPUPYET MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHIA: B XO€
KOHTPOJIBHBIX MEPOTIPHITUN JTOMYCKAIOTCS OMIMOKH, MPOSBISIETCS OTCYTCTBHE OT/ACIBHBIX 3HAHWW, YMEHWH, HABBIKOB, OOYJArOIIUIICS UCIIBITHIBACT
3HAYUTENbHbIE 3aTPYIHEHUS TPU OTIEPUPOBAHNUN 3HAHUSMU U YMEHUSIMU TIPU UX MEPEHOCE Ha HOBBIE CUTYAIIUH.

— Ha OLIEHKY «HEeYJ0BJIETBOPUTEJbHO» (2 Oamna) — oOydaromuiics AEMOHCTpUpyeT 3HaHusd He Oonee 20% TeopeTuueckoro Mmarepuana,
JIOMYCKAET CYIIECTBEHHbIE OIINOKH, HE MOXKET II0Ka3aTh HHTEJUIEKTyalIbHbIC HABBIKHM PEILIEHHs TPOCTHIX 3aau.

— Ha OIIEHKY «HeYyI0BJIeTBOpHUTEabHO» (1 Oamn) — oOydJaronuiics HE MOXKET TMOKa3aTh 3HAHUS HA YPOBHE BOCIPOM3BENCHUS U OOBICHEHHS
nH(pOpMaIIUY, HE MOXKET MOKa3aTh MHTEIUIEKTya IbHble HABBIKM PELICHHS MPOCTHIX 3a/1a4.



