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JIuer aktyanusanuu padodye NporpaMmmbl

Pabouas nmporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2022 - 2023
yueOHOM rojy Ha 3aceaHuu Kapeapsl DuUuku

[IpoTokomor 20 . Ne

3aB. kadeapoi M.B.prynnc

Pabouyas mporpamma nepecMoTpeHa, odcyxkieHa u ogoopena st peanusamuu B 2023 - 2024
yueOHOM rojy Ha 3aceaHuu Kadeapsl DuUuKu

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.XPKYJ'H/IC

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopena s peanusanuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu Kadeapsl Dusuku

[IpoTokomor 20 . Ne
3aB. kadeapou M.B. Apkynuc

Pabouas mporpamma nepecmoTpeHa, oocyxkieHa u ogoopena st peanuzamuu B 2025 - 2026
yueOHOM rojy Ha 3aceaHuu kapeapsl Duuku

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc

Pabouas mporpamma nepecMoTpeHa, o0cyxkieHa u ogoopena ais peanusamuu B 2026 - 2027
yueOHOM rojy Ha 3aceaHuu Kadeapsl Dusuku

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc

Pabouas mporpamma nepecmoTtpeHa, oocyxkieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3aceaHuu kadeapsl DuUuUKU

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc




1 e ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

[TonyueHnue cTyneHTaMH OCHOBOINOJAralplIUX IPeACTaBIeHUN O (yHIaMEeHTaIbHOM
CTPOEHUM MaTepuu U (PU3MYECKUX MPUHIMUIAX, JEXKalMX B OCHOBE COBPEMEHHOMU
€CTECTBEHHOHAayYHOM KapTHUHBI Mupa; (OPMHUpPOBAHHE Yy CTYAEHTOB COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MHPOBO33PEHHUSI; Pa3BUTHE HAYYHOTO MBIIUIEHUS W paclIUpeHue
HayYHO-TEXHUUYECKOTO KpYro3opa; OBJIaJICHUE OCHOBHBIMU (DU3MUECKUMH KaTErOpHIMH,
HNOHATUAMH ¥ (yHIaMEHTAIbHBIMU (PU3MYECKMMM 3aKOHAMH; IOJIyYE€HUE MPEICTaBICHUN O
(GyH1aMEHTaJIbHBIX KOHIENIUSIX COBPEMEHHOIO €CTECTBO3HAHUS KaK PE3y/IbTaTa HCTOPHUUECKOTO
Ipolecca; OBJIaJICHUE MpPUEMaMH M METOJaMH pEIIeHMs] KOHKPETHBIX 3ajjauy U3 pa3iMdHbIX
obOnacteil (U3MKH, YMEHUS BBIIEIUTh KOHKPETHOE (PU3UYECKOE COJIEp’KaHHWE B IMPHUKIAIHBIX
3ajayax Oyaymied nmpodeccrnoHanbHON NesATeNbHOCTH; (POPMUPOBAHUE HABBIKOB IPOBEICHUS
(U3MYECKOT0 HKCIEPUMEHTAa, MO3BOJISIIOIIMX MM BIIOCIEJACTBUU OBJIAJETh KOMIUIEKCOM
koMmriereH1uil, npeaycmotpenHbix @I'OC BO no Hampasnenuto noarotoBku 21.05.04 «["opHoe
IeTIo».

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

Juctunnuna @u3nka BXOJUT B 0053aTENIbYI0 YacTh YICOHOTO MIaHa 00pa3oBaTeIbHON
[IPOrpaMMBbl.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAMMBI  3HAaHUA  (YMEHHUS,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ IPAKTUK:

Hucuumiuna «®Pusuka» Oazupyercs Ha  E€CTECTBEHHOHAyUHbIX JUCHMILIMHAX:
MaTeMartuka, pu3nka, XuMus B 00bEMe CpeTHEH IIKOJIBI.

3HaHus (YMEHHUs, BIAJICHUs ), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IMMBI JJ1s1 U3YYEHUS] AUCIUTLIINH/TIPAKTHK:

ConpoTuBieHHE MaTepUaIoB

[IpukimagHas MexaHHuKa

DNEeKTPOTEXHHUKA

[ToaroroBka K cjaue U c1aya rocyIapCTBEHHOr0 AK3aMEHa

3 Komnerennuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCUMITHHBI (MOYJIS) ¥ IUIAHUPYEMBbIe Pe3yJabTaThl 00y4eHus

B pesynpraTe OCBOCHHS IUCHMIUIMHBI (MOIyisl) «®Du3MKa» OOYYAIOIIMICS TOHKEH
O6J'Ia)IaTB CJICOAYIOIUMHU KOMIICTCHIUAMU

KO)I HHIUKaTOopa I/IH)II/IKaTOp JOCTHIXKCHUA KOMIIETCHIIN

VYK-1 CnocoOeH oOCyIIecTBIATh KPUTHYECKHI aHaW3 MNPOOJIEMHBIX CUTyalluldi Ha OCHOBE
CHCTEMHOTO T0IX0J1a, BRIPA0AThIBATh CTPATETHIO JICHCTBHI

YK-1.1 Ananu3upyer mnpoOJEMHYIO CHUTyallMI0 Kak CHCTEMY, BBIABIAS €€
COCTABJISIFOLLIME U CBSI3U MEK/1Y HUMH
YK-1.2 Kputnuecku orieHnBaeT HaJeKHOCTh HCTOYHUKOB HH(POpMALIUH, pabOTaET ¢

MIPOTUBOPEUNBOl HMH(pOpManMell U3 pPa3HbIX HCTOYHUKOB, OIpeesseT
npoOenbl B HHPOpMAMM, HEOOXOAUMOW JJsi peuieHus MNpoOiIeMHON
CUTYaIlMH, U IPOEKTUPYET MPOLIECCHI 10 UX YCTPAHEHUIO

YK-1.3 Pa3pabarbiBaeT U colepiKaTelbHO apryMEHTUPYET CTPATETUIO0 PELICHUS
MpoOJIEeMHON CUTYallMM Ha OCHOBE CHUCTEMHOIO U MEXAMCLUUILIMHAPHOTO
MOAXO0JIOB; CTPOUT CLEHAapUM peajlu3allid CTpaTeruu, OIpeaesss
BO3MO>KHBIC PHUCKH M IIpeAjIaras NyTH UX YCTPAHCHUS




4. CTpyKTYypa, 00bEM M colepKkaHue JUCHUNIMHBI (MO1YJIs1)
OO6mast TpyA0€MKOCTh AUCIUIUINHBI cocTaBisgeT 10 3adeTHpix enunaui] 360 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas pabora— 145,9 akaj. yacos:
—aynurtopHas — 140 akan. yacos;

— BHEAayIuTOpHas — 5,9 akajl. 4acoB;

— caMocTosiTenbHas padota — 178,4 akas. 4acos;

— B (popMe MpakTU4YecKoi moAroToBku — 0 akaj. yac;

— MOJArOTOBKA K AK3aMeHy — 35,7 akaj. yac

CDopMa aTTeCTaluu - 3a4€T, DK3aMCH

AynuTopHast T s
KOHTaKTHas paboTa 3 E Popma TeKyILEero
Pasnen/ tema § (B axan. 1acax) g E(‘ Bux . KOHTPOITA Kox
JA— s g O | camocTosTenbHOR | yemesaemocty | L
) 8 & paboTHI MIPOMEKYyTOIHOM
ek 1ab. | mpaxT. R aTTeCTALMH
3aH. 3aH. | O &
1. Du3udecKre OCHOBBI
MEXaHUKH
MOATOTOBKA K
MPaKTHIECKOMY
3aHATHIO;
BBINOJTHEHNE
MPaKTHYECKUX
1.1 Kunematuka pador (M3); 1poBepia
WHIUBHUYaTbHBIX
MOCTYMAaTEIbHOT O i 2 1 10 camocToATeNbHOS sanad:
BpaIIATEIHLHOTO BIKCHUS H3y4ICHHE yqe?non cemuap Ne 1;
Y HayIHOU
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.
1 MOATOTOBKA K
J1a00paTOPHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO; HpOBEpKa
BBINOJTHEHNE WHIUBHYaTbHBIX
1.2 JluHamuka MPaKTUYECKUX 3aj]a4;
MOCTYMAaTEIbHOT O u 2 2 1 10 pabor (MA3); 3amuTa
BpaIIATEIHLHOTO BIKCHUS CaMOCTOSITENBHOE | Ta0OpaTOPHBIX
H3yueHue y4yeOHou pabot Ne 4;
1 HAY4HOU cemuHap Ne 2;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.




HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHUE WHMBUYaJIbHBIX
133 HPaKTHYECKHUX 3ajay;
> SAKOHBL COXPATICHIA B 2/0,41 | 221 10 pabor (MA3); 3amuTa
MEXaHHKe i
CaMOCTOsATENbHOE | J1abopaTOpHOI
nzyueHue ydeOHoi|  paboter Ne 1;
1 Hay4HOH cemuHap Ne 3;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE WHIMBUYaJIbHBIX
MPaKTHYECKHUX 3ajay;
14 Mexatirieckite 2 | 221 | 221 | 10 | pasor (U3); samura
KoJIe0aHUs U BOJIHBI
CaMOCTOSTENBHOE | JTa0OpaTOPHBIX
n3ydeHue yueOHoi| pabor Ne 5, 7;
U HAY4HOU cemuHap Ne 4;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY HpOBEpKa
3aHSTHIO; WHJMBUYaJIbHBIX
BBITIOJTHEHNE 3a1ay;
15 P MPaKTHYECKHUX OTYer 0
) CIATHBHCTCKAA 2 2/21 | 10,1 pador (U3); BBITIOJIHEHUU
MEXaHHKa i
CaMOCTOSITEIEHOC BUPTYAJIBHON
n3ydyeHue yueOHol| Js1abopaTopHBIX
U HAY4HOU pabots Ne 1;
JIUTEPATypsl B TOM| cemuHap Ne 5;
qHCIIe
JNIEKTPOHHBIX
pecypcos.
Hroro no pasneny 12 | 6/2,411| 8/6U | 50,1
2. Cratuctuueckas ¢u3uKa U
TEPMOMHAMHKA
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE WHJMBUYaJIbHBIX
2.1 Crarucruyeckas TpaKTHICCKIX 3anat,
(puska 2 12 pabor (MA3); 3aluTa
CaMOCTOsATENbHOE | J1abopaTOpHOI
n3ydeHue yuyeOHoH| paboter Ne 11;
1 Hay4HOH cemuHap Ne 6;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.




IoATrOTOBKA K

J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHUE WHIUBHUYaTbHBIX
HPaKTHYECKHUX 3ajay;
2.2 TepMoguHaMuKa 14 pabor (MA3); 3amuTa
CaMOCTOsATENbHOE | J1abopaTOpHOI
n3ydeHue yueOHoi| pabotsr Ne 14;
1 HaY4HOU cemuHap Ne 7;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PECypCoB.
Wroro no pasgeny 411 | 26
3. DNEeKTpUYECTBO U MarHeTU3M
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE WHIUBHUYaTbHBIX
3.1 DnekTpocraTHyecKoe MPAKTUYECKUX 3a7a4;
mnoje B BakyymMeé H B 2/11 6 pabor (MA3); 3amuTa
BEII[ECTBE CaMOCTOsATENbHOE | J1abopaTOpHOI
n3ydeHue yuyeOHoOH| pabotel Ne 21;
1 Hay4HOH cemuHap Ne §;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PECypCoB.
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE WHIUBHYaTbHBIX
39 TocTostHHbL MPaKTHYECKHUX 3ajay;
INEKTPUYCCKHUI TOK ! pator (M/13); ST -~
CaMOCTOsATENbHOE | J1abopaTOpHOI
n3ydeHue yueOHoi| pabotsr Ne 24;
1 Hay4HOH cemuHap Ne 9;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PECypCoB.

BCIIECTBE

3.3 MaraurocraTu4ecKoe
moie B BakyyMe U B

10

MOJIrOTOBKA K
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO,
BBITIOJIHEHHE
MPaKTHYECKUX
pabor (MA3);
CaMOCTOATEIBHOE

1 HaY4HOU
qucie

JNIEKTPOHHBIX
pecypcos.

nu3ydeHue yueOHoun

JINTECPATyphbl B TOM

IIpOBEpKa
UHIBUIYaTIBHBIX
3aj1a4;
cemuHap Ne 10;




IoATrOTOBKA K

J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
34 DJeKTpoMarHuTHas BBITIOJIHEHHE WH/IMBUAYJIbHBIX
MHIYKIHSL HPaKTHYECKHUX 3ajay;
OneKTpOMarHuTHbIE 6 421 2 4 pador (U3); 3alIuTa
konebanus. [lepeMeHHBIH CaMOCTOSITENBHOE | JTa0OpaTOPHBIX
IEKTPUYECKUH TOK n3ydyeHue yueOHoi| pabor Ne 27, 28;
1 HaY4HOU cemuHap Ne 11;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.
Hroro no pasneny 18 | 10/31 | 6/11 | 30
Hroro 3a cemecTp 36 [18/6,41| 18/81 [106,1 3a4ér
4. OnTuka
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY
3aHSTHIO; 1poBepia
WHJMBUYaJbHBIX
BBITIOJTHEHNE
4.1 BonHoBas OmnTHKA MPaKTUYECKUX 3aflad,
(unTepdepenLys, 8 6 4 20 pador (U3); JallHTa
nudpakuus, MoIApU3aIus) CaMOCTOSITENIBHOE 11a00paTopHLIX
~| pabot Ne 32, 34,
H3Yy4EHHE yqe?non 35
11 HayaHou cemuHap Ne 12;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE WHJMBUYaJIbHBIX
MPaKTHYECKHUX 3ajay;
4.2 KBaHTOBas ONTUKA 6 4 4 10 pador (M3); 3alIuTa
CaMOCTOsATENbHOE | J1abopaTOpHOI
n3ydeHue yueOHoi| pabotsr Ne 36;
1 HaY4HOU cemuHap Ne 12;
JIUTEPATYPHI B TOM
qHCIIe
JNEKTPOHHBIX
pecypcos.
HUroro no pasneny 14 10 8 30

5. ®u3uka aToma




IoATrOTOBKA K

J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHIECKOMY
3aHSTHIO; HpOBEpKa
BBINOJTHEHNE WHIUBHUYaTbHBIX
MPaKTHYECKUX 3ajay;
5.1 ®usuka atoma 2 8 321 | 42,61 | 10 padot (U3); 3aImTa
CaMOCTOSITENBHOE | JTa0OpaTOPHBIX
n3ydeHue yueOHoi| pabor Ne 41, 42;
1 Hay4HOH cemuHap Ne 13;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.
Hroro no pasneny 8 321 | 42,6 10
6. @usuka TBEpAOro Tena.
DeMEHThI KBAHTOBOH (HDU3UKH
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHAPCKOMY;
BBINOJTHEHNE HpOBEpKa
MPAaKTHISCKUX | MHIUBUIYaTbHBIX
6.1 ®usuka TBEpAOrO pabor (MA3); 3azay;
Tena. OnemeHTsl| 2 6 221 | 3/3U | 20 | camocrosiTensHOe 3alIuTa
KBaHTOBOH (hU3UKU n3ydeHue ydeOHou| mabopaTopHOU
U HaY4HOU pabotsr Ne 44;
UTEepaTypsl B ToM| cemuHap Ne 14;
qHCIIe
JNIEKTPOHHBIX
pecypcos.
Hroro 1o pasaeny 6 221 | 3/31 | 20
7. ®Pusznka aapa u
9JIEMEHTAPHBIX YaCTHUIL
HOJIrOTOBKA K
CEMHHApPCKOMY H
MPaKTHIECKOMY
3aHSTHIO;
BBINOJTHEHNE
MPaKTHYECKUX HpOBEpKa
7.1 ®wusuka sApa U 5 6 2o | 22m | 123 pabor (MA3); HWHAVBUYAJIBHBIX
9JIEMEHTAPHBIX YaCTHUIL CaMOCTOSITEIBEHOC 3ajay;
n3ydyeHue yueOHoi| cemunap Ne 15;
1 HAY4HOU
JIUTEPATYPHI B TOM
qHCIIe
JNEKTPOHHBIX
pecypcos.
HUroro no pasneny 6 221 | 2121 | 12,3
Hroro 3a cemecTp 34 | 17/61 (17/7,6U1| 72,3 JK3aMeH
HTtoro mo AUCLUILIMHE 70 35/1112’4 35/1115’6 178,4 3a4eT, SK3aMEH




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuszanuu pa3auyHbBIX BHAOB YueOHOW paboTel Haubosiee 3PPEeKTUBHbBIE
pe3yibTaThl OCBOEHHUS JUCHUIUIMHBI «®PuU3MKa» [al0T TpaJuLMOHHBIE 00pa3oBaTeIbHbIE
TEXHOJIOTUH,  TEXHOJIOTMM  MpPOOJEMHOrOo  OOYy4YEeHMs, HMHTEPAKTUBHbIE  TEXHOJIOTUH,
1MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTUH.

1. ®opmbl yueOHBIX 3aHATUN C UCTIOJIb30BaHUEM TPAIULIUMOHHBIX TEXHOJIOTUMA:

WndopmanrionHas  Jekuus—  MOCIEA0OBaTENbHOE  M3JO0KEHHWE  Marepuajia B
JUCHMIUIMHAPHON JIOTMKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO BEpOAJIbHBIMU CPEICTBAMU
(MOHOJIOT TpeTIoIaBaTEeNs).

Cemmunap — Oece/a mpernoiaBaTess U CTyJeHTOB, 0OCYXKIEHHUE 3apaHee MOArOTOBICHHBIX
COOOIEHUH MO KaXJIOMY BONIPOCY IUIaHA 3aHATUS C €AMHBIM JJIsi BCEX IEepPEeHYHEM
pEeKOMEHAYeMOM 0053aTeIbHON U AOMIOJIHUTENBHOM JTUTEPATYPBHI.

[IpakTueckoe 3aHsTHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEI0KEHHOMY AT OPUTMY.

Jlaboparopnas pabota — opranuzaius yaeOHOU pabOThI C peaTbHBIMU MaTePUATLHBIMU U
MH(OPMALIMOHHBIMU OOBEKTaMHU, SKCIIEPUMEHTaJIbHAs padoTa C aHaJIOrOBBIMU MOJAEISMU
peanbHBIX 00BEKTOB.

2. ®opMbl y4eOHBIX 3aHSITHH C UCIIOJIb30BAHUEM TEXHOJIOTUM MPOOIEMHOI0 00YUEHHUS:

[IpoGnemuast JsekuuMsi — U3JI0KEHUWE Marepuaia, MpenoJiaraloniee MOCTaHOBKY
MpoOJeMHBIX U JUCKYCCUOHHBIX BOIIPOCOB, OCBELIEHHE PA3JIMYHBIX HAYYHBIX IOJXOJIOB,
aBTOPCKHE KOMMEHTapHH, CBS3aHHBIE C PA3IUYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMOro
Marepuana.

[IpakTnueckoe 3aHATHE B (OopMe NpaKTHKyMa — OpraHusauus ydeOHOW paloTshl,
HalpaBJieHHas Ha peIIeHHue KOMIUIEKCHOW y4eOHO-TIO3HABATEIbHOW 3a1ayu, TpeOyromen oT
CTYJEHTa MPUMEHEHUs KaK Hay4HO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. ®opMbl yueOHBIX 3aHATUHN C UCIIOJIb30BAaHUEM CIIELUATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBSI3M» — JIEKIUSA—TIPOBOKAIMS (M3JI0)KEHHUE MaTepualla C 3apaHee
3a-MJIaHUPOBAHHBIMU OIIMOKAMM), TEKIUsA-Oece1a, JIEKIMSI-TUCKYCCHSL.

CeMuHap-IuCcKycCcHsl — KOJUIEKTUBHOE OOCYXJIEHHE Kakoro-JIn0o CHOpPHOro BOMpOCa,
npoOieMbl, BBISBJIEHME MHEHUH B rpynne (MEXrpynmoBOW AMajor, JTUCKycCHs Kak
CIIOP-ZIMaJjor).

4. ®opmbl yueOHBIX 3aHATUN C UCIOJB30BaHUEM UH(POPMATMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanuss — HU3JI0KEHHUE COJIEP)KaHUS COIPOBOXKIACTCS Ipe3eHTaruei
(neMoHcTpanue yueOHbIX MaTEepUasIoB, IPEICTABICHHBIX B PA3JIMYHbIX 3HAKOBBIX CHCTEMAX, B
T.4. WTIOCTPATUBHBIX, FPaQUUECKUX, ayJUO- U BUJIEOMATEPHAIIOB).

[IpakTnueckoe 3aHsATHE B (opMe TMpe3eHTAaUuu — IMPEACTaBIECHUE PE3YJIbTaTOB
MIPOEKTHON WJIM MCCIIEA0BATEIBCKON AESITEIbHOCTH C MCIOJIb30BAaHUEM CHEIUAIN3HUPOBAHHBIX
IIPOrPaMMHBIX CPEI.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThI 00y4Yaromuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeCTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTECTALMU
[IpencraBieHsl B IPUIOKEHUH 2.

8 Y4ueOHO-MeTOaM4YecKOe U HHPOPMALIMOHHOE o0eceYeHre U CHUIIMHBI (MOXYJIs)
a) OcHoBHas IMTEpPATypAa:
1. Huxepos, B. A. ®usuka. CoBpeMeHHbIH Kypc : yueOHuk / B. A. Hukepos. — 4-¢



m3a. — Mockga : M3marenscko-toproBas kopropanus «lamkoB u K°», 2019. - 452 c. - ISBN
978-5-394-03392-6. - Tekct : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1093441 (nata o6pamenus: 25.06.2020). — Pexxum gocryna:
IO TIOJIITHACKE

2. Aizennon, A. E. ®wusuka : yueOHUK U NpakTHUKyM ajs BY30B / A. E. Aif3eHII0H. —
MockBa : MzmarensctBo  FOpaiit, 2020.— 335c¢.— (Beicmee o0Opa3oBanue). —
ISBN 978-5-534-00487-8. — Tekcr : snekrponnbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450504 (nata oopamenus: 25.06.2020).

3. ®usuka : yuebHoe nocodue. U. 1/ E. C. KopeiTHukosa, JI. A. Oznep, JI. A. Hukonoposa
u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3arm. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2560.pdf&show=dcatalogues/1/1130
362/2560.pdf&view=true (mata oOpamenus: 04.10.2019). - MaxkpooOsekr. - Tekct
AIIEKTPOHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

4. ®usuka : yaeonoe nocodue. Y. 2 / E. C. KopertHukosa, JI. A. Onep, JI. A. Hukonopoa
u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3arm. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2557.pdf&show=dcatalogues/1/1130
359/2557 . pdf&view=true (mata oOpamenus: 04.10.2019). - MaxkpooOsekr. - Tekct

AmArrThNTULIN - (meneuua moacTurnmant Tawvsee ua (CNoROM

0) lomoJiHMTEILHAS JIUTEpaTypa:

1. UBnues, A. Jl. ®usuka : yuebHoe nocoodue / A. [1. IBnues. - CII6. : Jlanp, 2008. - 671 c.
: WL, rpad. - (YueOHuku 155 By30B : CrienuanbHas 1urepaTypa). - TeKCT : HemoCpeACTBEHHBIH.

2. Koukwun, 0. I1. YueOnsie 3agaun o ¢usuke : yaeobnoe nocodue / FO. I1. Koukun, H.
1O. borauera ; MI'TY. - Maruutoropck, 2014. - 138 c. : wn., cxembl, Tabm. - Tekcrt :
HEIOCPEACTBEHHBIN.

3.Kypc dusuku : yuebnuk : [B2 1.]. [T.] I/[B. B. Apcentnes, B. f. Kupnuuenkos, C. 1O.
KuszeB u ap.]; mox pen. B. H. JlozoBckoro. - 6-¢ u3a., ucnp. u gom. - CI16. u ap. : Jlans, 2009. -
572 c¢. : win., Tabn. - (Yuebuuku pans By3oB : CnenuanbHas auTeparypa). - TekcT :
HEIOCPEACTBEHHBIN.

4. CnpaBouHuk 1o ¢usuke. @opmysbl, TaOIUIbI, CXEMBI. : Iep. ¢ HeM. / moj pena. X.
Mrekepa, nox pex. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : wi., rpad., Tad. -
TekcT : HenmocpeACTBEHHBIN.

B) Meroauyeckue yKazaHus:

1. Mexanuka. MonekynspHas ¢u3nka U TepMoJuHaMuKa : jabop. npaktukyMm / [E. H.
Acranos, 3. H. botuesa, JI. C. JlomkenkoBa u ap.]| ; MH-T sHepreTuku u aBTomatuku MI'TY,
[xkad. ¢usmku]. - Marnutoropck, 2011. - 103 c. : wum., rpad., cxemsl, Tadm. - Tekcr :
HEIOCPEACTBEHHBIN.

2. Dnexrpocratuka. [locTosiHHBIN TOK. : 1abopaTopHbIi npakTukyM / [M. B. Beuepkun,
E. E. EnuceeBa, C. I'. llleBuenko ; mox pea. M. B. Beuepkuna] ; MI'TY, [kad. ¢usuxu]. -
Marnuroropck, 2011. - 60 c. : ui., Tabin. - Tekct : HenocpeACTBEHHbIH.

3. DnexrpomaraeTusM. OnTHKa : 1abOpaTOPHBIN MpakTUKyM 10 (usuke / [cocT. : U. 1O.
borauera, B. I'. boukapes, U. H. 'uaustymums u np.] ; MI'TY, kad. ¢duszuku. - Marauroropck,
2001. - 77 c. : ui. - TeKCT : HEMOCPEICTBEHHBIN.

4. duzuka aToMa, TBEpJOTO Teua, siapa : yueonoe nmocooue / B. K. benos, C. A. byrakos,
1O. M. [Iy6ocapckast u ap. ; MI'TVY. - Maruurtoropck : MI'TY, 2008. - 57 c. : un., Tabi. - Teker :
HEIOCPEACTBEHHBIN.

5. borauesa, U. FO. Metoauka pemenus 3a1ad nmo pusuke. Mexanuka : yueGHOe mocoomne
/ W. YO. borauesa, O. H. Boctpoknyrosa ; MI'TVY. - [2-e u3n., noarotT. no ned. usg. 2017 r.]. -
Marnutoropck : MI'TY, 2018. - 1 snekrpon. ont. nuck (CD-ROM). - 3ari. ¢ TuTyn. 3KpaHa. -
URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpooosekr. - Teker
AJIEKTPOHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

6. ®u3uKa : METOIMYECKOE TIOCOOHE I CAMOCTOSTEIILHOM MOITOTOBKHU K JTA00OPATOPHBIM
3aHsaTusaM. Y. 2. DnekrpuuectBo U MarHeTusm, ontuka / I'. H. Acsuiryxxuna, C. M. I'o10BU3HHUH,
C.T. Murpanoga, E. C. Caponosa ; MI'TY. - Maruutoropck : MI'TVY, 2012. - 1 31eKTpoH. OmT.
TICK (CD-ROM). - 3ari. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134
925/2991.pdf&view=true (mata oOpamenus: 04.10.2019). - MaxkpooOsekr. - Tekct
ANEKTPOHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

r) [Ilporpammuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:

IlporpammHoe obecnieueHne

Haumenosanue 10 Ne norosopa Cpox neicTBus TULICH3UN
MS Windows 7
Professional(st 1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st H-757-17 01 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 Ne 135 ot 17.09.2007 GeccpouHo
Professional
7Zip cB0001HO pacnpoctpansemoe [10 0eCCpOYHO

IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBI
HasBanune xypca CchuIKa

4 - .
HpopManmoHnHas cuctema - EamHOe OKHO JocTyma K URL: http://window.edu.ru/
HHGOOPMAITMOHHEIM pecypcaM

[Touckosas cucrema Axanemust Google (Google Scholar) (URL: https://scholar.google.ru/

OnexkTpoHHas 0a3a mepuoanveckux miznanuii East View
Information Services, OO0 «MIBUC»
9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne JUCHUIIUHBI (MOTYJI)

https://dlib.eastview.com/

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOG obecrieucHue JUCHUIITIMHBI BKJIIFOYACT:



JlexuroHHas ayIUTOPUS BKIIFOYAET:
MynbsTUMeUIHbBIE CPESICTBA XPAHEHHUS, IEPEAAYH U NIPEACTaBICHUS HH(DOPMAIUH.

Jlaboparopust «MexaHUKH, MOJIEKYJIIPHOHN (PU3UKHU U TEPMOIMHAMUKI» BKIIIOYAET:

1. baiuncTuyeckre MasiTHUKM.

2. MastHuk OGepoexa.

3. ®u3nyuecKuii MasgTHHK.

4. locka I'anpToHA.

5. JIabopaTtopHasi ycTaHOBKA JUIsl UCCIIEIOBAHUS pAacIpeAEICHUs] TEPMOIIEKTPOHOB IO
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHas ycTaHOBKa JUIsl ONpEAeNeHUs ToKa3zaTelied aauadaThl Y METOJIOM
Knemana u /Iezopma.

7. JJabopaTopHasi yCTaHOBKa JIJIsl POBEPKH 3aKOHA BO3pACTaHMs SHTPOIMH B IIpoLiecce
¢ dy3uu ra3oB Ha MOJIEIIN ITEPEMEIINBAHMUS IIAPOB.

8.JIaboparopHas ycTaHOBKaA Ui MPOBEPKH 3aKOHOB BO3PACTAaHUsS SHTPOIUU B IpOIECcCe
TEII000MeHa.

9.YcraHoBka JnabopaTopHasi s M3Yy4EHUS 3aBHUCHUMOCTHM CKOpPOCTM 3BYyKa OT
temmeparypsl "M®-C3-M"

10. VYcranoBka mnabopaTopHasl JUIsi HCCIEIOBAaHUS TEIUIOEMKOCTH TBEPJOTO Tela
"M®-TET-M".

11. YcranoBka nabopaTopHas JJis ONPEICIICHUs] YHUBEPCATIBHOM Ta30BOM MOCTOSIHHON
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBIi ra30BbIE MPOLIECCHI.

13. MeputenbHblii HHCTPYMEHT.

JlabGoparopus « INeKTpUIECTBA U ONITHKW)» BKIIFOYAET:

1. JIaGoparopHas ycTaHOBKa JJIsl HCCIEAOBAHUSI ANEKTPOCTATUYECKOTO TOJISI C IOMOIIbIO
OJINHAPHOT'O 30H/1a.

2. YcTaHOBKa JUIs IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcranoBka nabopaTopHas AJis OTIpeIeTICHUsI MHAYKTHBHOCTH COJICHOM 1A 1 MATHUTHOM
MIPOHULIAEMOCTH.

4. VYcraHoBka na0oparopHasi JUlsl U3Y4EHHUs PE30HAHCA HAIPSDKEHUHW M ONpeaeseHHs
UHIYKTUBHOCTHU

5. JIaGoparopHasi yCTaHOBKA ISl U3y4YEHUS JTMHBI CBETOBOW BOJIHBI M XapaKTEPUCTHUK
TU(PPaKIIMOHHOMN PEILIETKH.

6. JlabopaTopHasi ycTaHOBKA JJIsl ONpENENECHUs paguyca KPUBH3HBI JIMH3bI U JJIUHBI
CBETOBOM BOJIHBI C MOMOIIIbIO KoJiell HpioToHa.

7. JlabopaTtopHas yCTaHOBKa Jis ONpEJENIeHUs KOHLEHTPAlMU PAacTBOPOB caxapa U
ITOCTOSIHHOM BpalCHUSI.

8. MepurenpHbII HHCTPYMEHT.

JlaGoparopust «AToma, TBEpJOTO Tea, SAAPay BKIIOUYALT:

1. JJabopaTopHas ycTaHOBKa /1J1sl U3y4eHHs BHELIHEro (GoTodddekra.

2. YcraHoBKa JJi1 M3y4€HUsS CIIEKTpa aroMa BOJOpOJa U OINpeAeSeHUS MOCTOSHHOM
PunGepra.

3. YcranoBka 1abopaTtopHas JijIsl ONpeAesieHUs TOTeHIINaIa BO30YKIeHUs ra3a.

4. YcraHoBKa J1s OIIpeIeIeHUsl ITTMHBI PpoOera yacTull B BO31yXe.

5. MeputenbHbII HHCTPYMEHT.

Aynutopun JUis TPYNIIOBBIX M HHIWBUAYAJIBHBIX KOHCYJIBTALMM, TEKYILIETO KOHTPOJISA U
IIPOMEKYTOYHOM aTTECTALIMYU BKIFOYAOT: HHTEPAKTUBHASL JOCKA, IIPOEKTOP;
MynbTUMEIMITHBIN TPOEKTOP,IKPaH.



Aynutopun Ui CaMOCTOSITENIbHOW paboThl ¢ BbIXOJOM B IHTepHer u ¢ npoctynom B
ANEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEY YHUBEPCUTETA.

KOMITIBIOTEPHBIE KJIACChl; YUTAJIbHBIE 3aJibl OMOMMOTEKH [lepcoHanbHble KOMIIBIOTEPHI €
maketom MS Office, ¢ BbixomoM B HMHTEpHET W ¢ JOCTYIOM B JJIEKTPOHHYIO
nH(pOpPMaLlMOHHO-00pa30BaTEeNIbHYI0  Cpely  YHUBEpPCHTETa  BKIIOYAIOT:  IEPCOHAJbHbIE
koMIibroTepsl ¢ maketoM MS Office.

[lomemienne Juist XpaHeHUs U OPO(UIAKTUYECKOrO OOCITYy)XMBaHHUS y4eOHOTO
00Opy/OBaHUs BKIIOYAIOT: CTEJJIAXH, celdbl a8 XpaHEeHHs Y4yeOHOro o0O0pyJOBaHHUSL.
WHCTpyMEHTHI JUIs peMOHTa 000pyI0BaHHUS.



Ipu. e 1.y TO I oGecrieyeHue CaMOCTOATEIbHOM Pa0OTHI 00yJaIOIMXCA

Mo gucumnanHe «dPusmka» NpesycmMoTpeHa ayaAUTOPHAA U BHEAYAUTOPHAA CaMoCTosATe IbHasA paboTa
obyuvatowmxcs.

Ay,EI,VITOpHaFI CaMoCToATE/IbHAA pa60Ta CTyAeHTOB npeanonaraet peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTUYECKNX 3aHATUAX.

MpumepHble aydumopHbie KOHMposbHbie pabomeol (AKP):

1 cemectp

KoHTponbHasa paborta N2 1 «Pusmyeckne oCHOBbI MEXaHUKNUY

3apaHue 1. Paaunyc-BeKTOp YacTULbl ONPeAensieTcs BblpaxkeHnem 7 =34 + 4% +7k ,tae 1,],k -
eAMHMYHble BeKTopa oceit X, Y, Z. BbluncaunTb: 1) nyTb S, npoiaeHHbI Yactuleit 3a nepsble 10c, 2)
Moaynb nepemelleHns Ar 3a Toxe Bpems, 3) yckopeHue Yactmubl. OteeT: S=500m, Ar=500m, a=10 m/c.

3apaHue 2. Koneco BpalLaeTcs BOKPYr HEMOABUMKHOWM OCU TaK, YTO Yro/l MOBOPOTA 3aBUCUT OT BPEMEHMU
MO 3aKOHY ¢ =10+20-7—2-7*. HainTu: 1) cpeaHee 3HaYeHMe yri10BO CKOPOCTU (@) 33 NPOMEXYTOK

BpemeHu oT t=0 4,0 OCTaHOBKM; 2) Yr/I0BOE YCKOPEHNE B MOMEHT OCTAaHOBKM Koneca;  3) nosiHoe
YCKOpEeHMe TOUKK, Haxoadauleincsa Ha paccToaHun 0,1m OT OCK BpalLeHUa A1 MOMEHTa BpeMeHu t=4 c.
Otsert: 10 pag/c; -4 paa/c’; 1,65 m/c.

3apaHue 3. 1o ropM30HTa/IbHOM NOBEPXHOCTM ABUMKETCA TE/I0 MAacCoM M=2 Kr nog, AenicTemem cusbl F=8
H, HanpaBieHHoit nog, yraom a=60° K ropusoHTy. HaiiTh paccTosHMe, KOTOPOe NPOLL/IO TENO, EC/IN ero
CKOPOCTb yBennumnach ¢ 3 40 5 m/c, a KoOaPPULMEHT TPEHUA MEXKAY TEJIOM M MOBEPXHOCTbIO PaBeH
u=0,1.0TBeT: 5,9 m.

3apaHue 4. LLlap maccoit my=5 Kr ABUMKETCA CO CKOPOCTbio V1= 1 M/C 1 CTaNKMBAETCA C MOKOALLMMCA
LWapoM Maccoit m,=2 Kr. Onpegennte CKOpPOCTH WapoB nocse yaapa. Yaap cuntaTb ynpyrum, Nnpambim u
ueHTpanbHbimM. OTeeT: 0,43 m/c, 1,43 m/c.

3apaHue 5. YpaBHeHue konebaHuii TOUKM UMeeT BUA: x = A-coso(t+7) ,rae A=0,02 M, w=Tt ¢t t=0,2

c. OnpeaennTb NEpUo, HauyanbHyI $pasy KonebaHn TOUKKN U e€ YyCKopeHMe B MOMEHT BpemeHu 1 c.
OteeTt: T=2 ¢; $0=0,21t pag; a =0,16 m/c’.

KoHTponbHasa paboTta N2 2 «Ctatuctuyeckas ¢pusmka u TepmoguHammKka»

3apaHue 1. Haingute ana razoobpasHoro asota TemnepaTtypy, NPy KOTOPO CKOPOCTAM MOJIEKYA Vy =
300 m/c 1 v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHMs GyHKUMM pacrnipeaeneHna Makcsenna

f(V). OTtBeT: T = m(V22 _Vlz) =330K.
4k In(V, /V,)



3apaHue 2. VigeanbHbl ABYXaTOMHbIN ra3 06bemom 5 11 1 gaBieHnem 10° Ma M30XOPUYECKM Harpenu, B
pe3syabTaTe Yero cpeHAA KUHETUYECKan aHeprua ero Monekyn ysenmymnaco ot 0,0796 aB no 0,0923 3B.
Ha cko/sibKo Npu 3TOM M3MEHUTbCA AaBneHune rasa? B gasbHenwem ras M3oTepmMmmyeckn pacmpuam 4o
HavanbHOro aasneHus. OnpegennTte o6bem rasa B KoHue npouecca. OTeeT: yBeanymtcs Ha 0,16 MMa;
5,8 n.

3apaHue 3. Onpegennte KoapOUUNEHT TENIONPOBOAHOCTM A a30Ta, €CN KO3PDULMEHT ANHAMMYECKOMN
BA3KOCTU N A/1A HErO Npu Tex e ycnosusax paseH 10 mkMa-c. OteeT: A=7,42 mBt/Mm-K.

3apaHue 4. 12 r a30Ta Haxo4ATCA B 3aKpbITOM cocyae obbemom 2 n npu Temnepatype 102C. Mocne
HarpeBaHUA AaB/ieHne B cocyae cTano pasHo 10*mm.pT.cT. Kakoe Konmnyectso Tenna 66110 cO0B6LIEHO
rasy npu HarpeeaHum? OTBeT: 4,1-10° O.

3apaHue 5. Cmewann Bogy maccoit mi=5Kr npu temnepatype T;=280 K ¢ Bogoin maccoit m,=8Kr
npv Temnepatype T, =350 K. HaiiTtu: 1) Temnepatypy 6 cmecu; 2) nsmeHeHue AS sHTponuu,
npoucxogsuiee npu cmewmnsanmm.  OteeT: 323 K; 0,3 kAx/K.

KoHTponbHasa paboTta N2 3 «91eKTpu4ecTtBo U MarHeTusm»

3apaHue 1. dnekTpuyeckoe none co3afaHo AByma 3apagamn q;=10 HKa n  q,=-20 HKA, Haxogawmmuca
Ha pacctoaHum d=20 cm gpyr oT aApyra. OnpesennTb HaNPAXKEHHOCTb NOJIA B TOUKe A, yaaNeHHOW oT
nepBoro 3apsaaa Ha pacctosHue ri=30 cm 1 OT BTOPOro Ha r,=50 cm. Paccuntatb paboty, KoTopyto
HeobXxo4MMOo COBEpPLLNTb, YTOObI NepeHecTn TOYeYHbIM 3apasg, q0=5-10'4 Kn 13 TouKM HaxogAawmiica
nocepeauHe mexkay 3apagamu 8 Touky A.  OtseT: 280B/m, 0,42 Ox.

3apaHue 2. imeeTca npegHa3HaA4YeHHbIN 41° U3MEpPEeHUsa pasHoCTU noTeHumanos 0 30 B BonbTMeTp
conpotmsaeHnem 2 KOm, KoToporo pasgeneHa Ha 150 geneHunin. Kakoe conpoTuBaeHMe HA [0 B3ATb U
KaK ero BK/AOUYUTb, YTOObI STUM BOJITMETPOM MOKHO Ob1JI0 U3MEPUTb PA3HOCTb NOTeHWKManoB ao 75 B?
Kak M3MeHUTCA Npu 3TOM LieHa AeneHus BonbTmeTtpa? Otset: 3 KOm, 0,5 B/gen.

3apanue 3. [1o NPOBOIOYHOW pamKe nmetoLen GopmMy NPaBUAbHOTO LLECTUYTONbHUKA, UAET TOK CUIOM
=2 A. Mpu 3TOM B LeHTpe pamKu 06pasyeTca MarHUTHOE NoJie C HanpsA»KeHHoCTbio 33 A/m. Haittn anvny
NPOBOJIOKK, U3 KOTOPOW caenaHa pamKka. OTeeT: /=0,2 m.

3apaHue 4. MpoBoaaLLan paMmKa NomMelleHa B 04HOPOAHOE MarHUTHoe none ¢ uHaykumen B =0,1 Th.
MA0CKOCTb PaMKM COCTaBAAET C HamnpaBAeHNEeM MarHUTHoro nona  yron ¢ = 30°. Mnowagp pamkun S =
20 cm?, conpoTtusneHune R = 0,1 Om. MarHuTHoe nose paBHOMEPHO yMeHbLIAeTCA A0 HYNA 3a BpemA
At=0,1 c. Onpegenute: a) cpefHee 3HaYeHMeE 3.4,.C. UHAYKUUK, BO3HUKAIOLWEN B pamKke; 6) cuny
WHAYKLUMOHHOIO TOKa; B) 3apsj, KOTOPbIV NMPOTeYeT Mo pamKe 3a Bpems yMeHblueHua nons. OteeT: 1 mB;
10 mA; 10° Kn.

3apaHue 5. ConeHong ¢ UHAYKTUBHOCTbIO L=7 MI'H 1 akTUBHbIM conpoTusneHnem R=44 Om
NOAKIOYMUIIN K UCTOYHUKY NOCTOAHHOTO HanpsaxKeHusa Uy, @ 3aTem K reHepaTopy CMHYCOMAANbHOTO
HanpAMeHUA ¢ AeNCTBYOWMM 3HavYeHnem HanpaxeHna U, =U,. Mpu Kakoi yacToTe reHepaTopa
MOLLHOCTb, NoTpebaseman coneHonaom, byaet B 5 pa3 meHbLue, Yem B nepBom cnydae? OTeeT: v=2 KL,

2 cemecTp



KoHTponbHasa paboTta N2 4 «OnTuKa»

3apanue 1. B onbiTe FOHra Ha NyTM 04HOrO N3 HTEPdEPUPYIOLLMX NyYelt MoMeLlanacb TOHKanA
CTEK/IAHHAA NIACTUHKA, BCeACTBUE Yero LieHTpabHaA CBET/1aa N0J10ca CMeLLaiach B NOJI0OXKEHWE
nepBOHAYa/IbHO 3aHATOE MATOMN CBET/I0N NOI0CON(HE CYMTAA LeHTPabHOM). Jlyd Nagaer Ha NAACTUHRY
nepneHAnKynApHo. lNokasartenb NpenomaeHua NnacTMHKku n=1,5. 1anHa BonHbI cBeTa A=6-10" m.
KakoBa ToAWMHa NAacTUHKN? OTBET: 6 MKM.

3apaHue 2. benblit cBeT NafaeT HOPMaabHO Ha MOBEPXHOCTb CTEKNAHHOM NAACTUHKKU ToAwWwmMHOM d=0,4
MKM, HaxoAsAwenca B Bo3ayxe. MokasaTenb NpesomaeHna ctekna n,=1,5. Onpeaenute: a)
reomeTPUYECKY M ONTUYECKYHO Pa3HOCTb X04a MHTePdEPUPYIOLLMX SlyYei B NPOXOAALLEM CBETE, 6)
O/MHbI BOJIH, UHTEHCUMBHOCTb KOTOPbIX 0CNabiAaeTcs nocne NPoxXoxKAeHUA NAaCTUHKK. CUnTaTb, YTo
BMAMMAA YaCTb CNEKTPa NeXnT B MHTepsane aanH BosH ot 0,4 o 0,7 mkm. OTBeT: 0,8 MKM; 1,2 MKM;
0,48 MmKm.

3apaHue 3. Ha AndpaKLMOHHYIO peLleTKy HOpMasibHO NagaeT Ny4vyokK ceeTa. KpacHasa MHUA ¢ ANHOM
BOJIHbl A=630 HM BMAHa B CeKTpe TpeTbero nopaaka nog yraom ¢=71°. KakaAa cnekTpanbHasa IMHNA
BMAHA NOA 3TUM }Ke YI/IOM B CNEeKTpe YeTBepTOoro nopaaka? Yemy paBHa noctoaHHasa pewweTkn? CKONbKO
BCEro KpacCHbIX MAaKCMMYMOB faeT 3Ta pelleTka? OtBeT: 473 HMm; 2 MKM, 7.

3apaHue 4. [1Ba nonsApmusaTopa pacrnofoXKeHbl TaK, YTO YroN MEXAY UX NAOCKOCTAMMU MPONyCKaHUA
paseH 25°. ONpegennTb, BO CKOMbKO Pa3 YMEHbLIMTCA MHTEHCUBHOCTb €CTECTBEHHOTO CBETa NpU
npoxoxaeHuu: 1) yuepes oauH (nepsbiii) nonapusatop, 2) yepes oba nonspusatopa. KoadduumeHT
noraoweHua ceeta B nonapusatope paseH 0,08. OtseT: 2,17; 2,88.

3apaHue 5. Kakas gonsa sHeprum ¢oToOHA M3pacxXoa0BaHa Ha PaboTy BblpblBaHMA 31EKTPOHA, eCau
KpacHas rpaHuua ¢potoapdekta 307 HM MU MaKCMMaNbHAsA KUHETUYECKan aHeprna ¢oToanekTpoHos 1 3B?
OtBeT: 0,8.

KoHTponbHas paborta Ne 5 «KBaHTOBas ¢pusmnka»

3apaHue 1. YepHoe Teno umeet temnepatypy 3 kK. Mpu oxnaxkaeHun Tena gMHa BOJIHbI,
NPUXOAALLAACA HA MAaKCUMYM U3/1y4aTesIbHON CNoCOBHOCTU, M3MEHUAACh Ha 8 MKM. [10 Kakoi
TemnepaTtypbl oxaagmnnocb Teno? Oteet: 323K.

3apaHue 2. Dn1eKTpPoH obnagaeT KuHeTuyeckol sHepruen 30 aB. Onpeaenntb AebponneBckyto 4UHY
BOJIHbI 3/1EKTPOHA. BO CKONIbKO  pa3 U3MEHUTCA 3Ta AJIMHA BOJIHbI, €C/IM KUHETUYECKaA SHeprua
ymeHbLunTca Ha 20%? OTBeT: 2,2:10"%m; 1,12.

3apanue 3. MNpy ABUKEHUM YaCTULbI BAO/Ib OCU X CKOPOCTb €€ MOKET BbITb OnpeaenieHa C TOYHOCTbIO
(owmnbkoit) go 1 cm/c. HaiTn HeonpeaeneHHOCTb KOOPANHATLI, €C/IM YacTULEN ABNAETCA: 1) 3NEKTPOH,
2) apobuHka maccoii 0,1r. Oteet: 0,01m; 10%%m.

3apaHue 4. Yactnua HaxogmTca B 6€CKOHEYHO ry6oKoi 0g4HOMEPHOM NOTEHLMANbHOW MMes
MWHUMaJIbHYIO0 3Hepruto. KakoBa BepoATHOCTb 0B6HapyKeHMA YacTuLbl B cpeaHel TpeTu Aambl? OTBeT:
0,609.



3apaHue 5. OnpegennTtb ANUHY BOHbI, COOTBETCTBYIOLLYIO TPeTbel MMHUKU cepun Banbmepa: 1) B
CMEKTPEe U3yYeHnn Boaopoaa, 2) B cnekTpe nsnyyeHusa noHa renva. Oteet: 434um, 109HMm.

KoHTponbHasa paborta N2 6 «®Pusmka aapa n anemeHTapHbIX YacTUL»
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3apaHue 1. MepsoHayanbHaA Macca U3otona upuamna -, [r pasHa m =5, nepnoa noaypacnajga

75 cyTok. Onpeaenunte, CKONbKO aaep pacnagerca 3a 1 cekyHAy B 3Tom npenapaTte. CKO/IbKO aTOMOB

aTOro npenapara ocTaHeTcs Yepes 30 CYyTOK U BO CKOIbKO pa3 M3MEHUTCA akTUBHOCTb NpenapaTta 3a 3To
1 22

Bpema? OteeT: 1,67-10"; 1,2-10%; 1,32.

3apaHue 2. Agpo 6epunnna-7 B-pagmnoaktMeHo no cxeme K-3axeata. 3anucatb peakuuto. Kakune
YacTuubl Npy 3TOM 06pa3oBaNMnCL?

3apaHue 3. HelTpMHHOE U3NlyyeHne 3Be3bl MOMKET BO3HUKHYTb 3a cYeT 0bbegUHEHUA ABYX NPOTOHOB C
obpasoBaHMeM AenToHa. 3anuwmnTe peakumto. Kakme 4actuubl elle o6pasytoTcsa B STOM peakumm?

3apaHue 4. HaliTy sHepruto cBs3u A4pa, KOTOPOE UMEET OAMHAKOBOE YMC/O0 NMPOTOHOB U
HEeNTPOHOB U pPasnyc, B NOTOPA pa3a MeHbLNIN paguyca agpa 7 41 . OteeT: *Be, 56, 5 M3B.

3apaHue 5. 113 nepsoHa4yanbHO cBOBOAHbLIX MPOTOHOB M HEMTPOHOB 0bpasyeTcs A4P0
yrnepoga-12. Kakasa sHeprva npu sTom BblAENAETCA, KaK OHa HasblBaeTcA?  EC/AM CMHTE3MPOBATb TaKUM
obpasom 1 ryrnepoaa, TO CKONbKO BCETO BbIAENUTCA NPU 3TOM 3Heprumn? Kakomy Kosmyectsy HedTu 3Ta
3Heprua akemBaneHTHa? OteeT: 92,4 MaB; 740 Ix; 16 T.

BHeayauTOpHaa camocToaTesibHas paboTa 0byyatoWwmxca BKAOYAET B ceba: NpopaboTKy NEKLMOHHOIO
MaTepuana, nsydeHune MTepaTypbl Mo COOTBETCTBYIOWEMY pasgeny; peleHme MHAMBUAYAAbHbIX
AOMALLIHMX 33Za4, NOATOTOBKY K BbIMOJIHEHUIO  N1abopaTopHbIX PaboT, NOArOTOBKY K OTYETY Mo
nabopaTopHbim paboTam, NOATOTOBKY K CEMUHAPaM.

MpumepHsbie uHOUBUOAYanbHbIE domawHue 3adaHusa (M43)

1 cemectp

3apava Ne 1 «kKuHemaTtuKa noctynare/ibHOro M BpalLaTe/IbHOro ABUXKEHUA»

2 (v (v
TouKa ABUKETCA NO OKPYKHOCTU Paanycom 4 m no 3aKoHy S=A+Bt , rae S —npongeHHbIn nyTb, A=8
M, B=2 m/c’, t- Bpema. OnpeAenunTb, B KaKoii MOMEHT BpeMeHM HOPMasibHOe YCKOPeHMe paBHO 2 mM/c’.
HaliTn ckopocTb, TaHreHUMaNbHOE M NOJIHOE YCKOPEHUE TOYKM B STOT MOMEHT BPpEMEHMU

3apava Ne 2 «iuHamuKa NocTynaTe/IbHOro ABUXKEHUA»



Ha 0604 maxoBuKa guameTpom 60CM HaMOTaH LUHYP, K KOHLY KOTOPOTro NpMBA3aH rpys ¢ Maccoi 2 Kr.
OnpefennTe MOMEHT MHEepPLMM MAxX0OBMKa, eC/IM OH BPALLAsACb PAaBHOYCKOPEHHO NoA, AENCTBUEM IPY3a,
3a Bpems t=3c npnobpen yrnosyr ckopocTb 9 paa/c.

3apava Ne 3 «ImHamuKa BpaLaTe/IbHOro ABUMKEHUA»

Ha Ban B BUAE UMAMHAPA C TOPU30OHTA/IbHOM OCbHO BPALLEHMA HAMOTaHa HEBECOMas HUTb, K KOHLY ee
npuKpenaeH rpys. Kakyto yrioByto CKopocTb 6yaeT MMeTb BaJl CNycTa 2C NOC/1e Hayana ABUMKEHMSA Tpy3a,
€c/n macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, eicTBUeM CUA TPEHUA HA ABUKYLLMECS
TeNla MOXKHO npeHebpeyb

3apava N2 4 «3aKoHbl COXpaHEeHUA B MeXaHUKe»

[Ba manbix no pasmepy rpysa maccamm m;=10 Kr 1 m,=15 Kr nogBeeLlueHbl Ha HUTAX OLMHAKOBOW A/INHBI
L=2 M B OZLHOV TOUKE M COMPUKACAOTCA MeX Ay Co60i. MeHbLLWii rpy3 6bin OTKAOHEH Ha yron a=60° u
oTnyweH. OnpegenvTe BbICOTY, HAa KOTOPYHO MOAHMMYTCA 06a rpy3a nocsie abcotoTHO HeYNpyroro

yAapa

3apaua Ne 5 «MexaHuueckue KonebaHna»

MNepwuog, 3aTyxatowmx konebaHmin paseH T = 4¢, norapndmuyecknin AekpemeHT 3aTyxaHus 1,6;
HayanbHana ¢asa pasHa 0. CmeLleHne TOYKM B MOMeHT T/4 pasHo 4,5 cm. Hanucatb ypaBHeHue
KonebaHUi 1 nocTpouTb rpad K B Npesenax Tpéx nepuosos

3apava N2 6 «PenaTuBucTcKaa mexaHuka»

B na6opaTopHof/'1 cucrteme OoTCc4eTa ogHa U3 ABYX OANHAKOBbIX YaCTuUL, C Maccoi Mg NOKOUTCA, Apyraa
ABUNXKETCA CO CKOPOCTbIO v=0,8c no HanpaB/eHUIO K I'IOKOFILLI,GIZCFI yactmue. OI'IpELI,EJ'IMTe PEeNnATUBUCTCKYO
maccy ABM)KYLLLEIZCFI 4acTtuubl B na60paTopH017| cucrteme oTcyeTa U ee KMHETUYEeCKYHo sHepPruko

3apava Ne 7 « MKT. Cratuctmueckana pusmka»

B cocyne o6bemom 20 n HaxoamMTca CMecb BOAOPOAA M resia nog gasneHnem 2 atm. O6wan macca
cmecu 5 1. U3BecTHO, YTO cpeaHAA KMHEeTUYECKana SHEPTMA NOCTYNATEIbHOIO ABUXKEHUA MONEKYJT CMECU
rasos pasHa 0,038 3B. Bo cko/1bKO pa3s OT/IM4AOTCA MacCbl BOAOPOAA U Frennsa B cMecu?



3apaua Ne 8 «<MaeanbHbIn ras»

3 M0/15 a30Ta NJIOTHOCTbIO p=1,25KI’/M3 M30XOPHO Harpesn TakK, YTo ero gasaeHne M3sMmeHmnach ¢ 1,1-105
Ma go 1,6:10°Ma, a 3aTem n306apHO CKau 40 NepBOHaYanbHOW TemnepaTypbl. Onpegenvre
TemnepaTypbl B KaXKAOM U3 TPEX ONUCAaHHbIX COCTOAHMIA U KOHeYHbI 06bem rasa. M3o6pasute rpadpuku
9TMX NpoLeccos B KoopauHaTtax P-T

3apava Ne 9 «lMepBoe Ha4yano TepMOAUHAMUKUYD

B pe3ynbTaTe M30TEPMMYECKOTO paclunMpeHmsa a3ota maccoint m=0.2krnpu temnepaType T=280 K 06bem
ero yBennuymsaetcs B 2 pasa. Onpeaenntb: 1) paboty A, coBepLUEHHYIO ra3om Npu paclimpeHunu; 2)
nameHeHue AU BHYTpeHHel aHeprnu; 3) KOMYECTBO TeNI0TbI Q, NOlyYeHHOE ra3om

3apava Ne 10 «Bropoe Havyano TepmoanHaAMUKN»

Kycok nbga maccoit m =200r, B3aTbI Npu TemnepaType t; = -10C°, 6b1n HarpeT g0 TemnepaTtypsbl t; =0C° 1
pacnniasneH, nocne yero o6pasosasLanca BoAa bbina HarpeTta Ao Temnepatypbl t3 = 10C°. Onpesenuntb
nameHeHue AS SHTPONUM B XO4,€ YKAa3aHHbIX MPOLLECCOB.

3apava Ne 11 «9neKTpocTaTuka»

dneKTpuyeckoe nose co3gaHo Asyma 3apagamm ;=10 HKn n q,=-20 HKn, HaxogAawmMMHUCA Ha
pacctoaHum d=20 cm gpyr oT apyra. Onpesenntb HaNPAXKEHHOCTb NOAA B TOUKe A, yaaNeHHON oT
nepBoro 3apsaaa Ha pacctosHue ri=30 cm 1 OT BTOPOro Ha r,=50 cm. PaccuntaTtb paboty, KoTopyo
HeobXxo4MMO COBEPLLNTb, YTOObI NepeHecTn TOYeYHbIM 3apasg, q0=5-10'4 Kn 13 To4YKM HaxogAawmiica
nocepeaunHe Mexay 3apagamm B TOUKy A.

3apauva N2 12 «MoCTOAHHDI SN1eKTPUYECKUt TOK»

Ha puc. 3.1. £,=1,0 B, €,=2,0 B, £3=3,0 B, r;=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R3=1/3 Om.
Onpepgenute: 1) cMnbl TOKa BO BCEX YYaCTKax LEenu; 2) TEeN10BYO MOLLHOCTb, KOTOpan BblAeNnseTca Ha
conpoTtusneHum Rs.



3.3

s

3apava Ne 13 «9neKTpomarHeTusm»

Mo ABYyM 6E€CKOHEYHO AMHHbBIM MPAMbIM NapaaiebHbIM NPOBOAAM, HAXOAALLMMCA Ha PAaCCTOAHUM
R=10,0 cm gpyr oT gpyra B Bakyyme, TeKyT Toku 1;=20,0 A n 1,=30,0 A oAnHaKOBOro HanpasaeHuUA.
Onpenenvte MarHUTHy MHAYKUMIO NONA B, co3gaBaemoro Tokamm B TOUKaX, IeXKallmMx Ha NPAMOWN,
coeguHsaAowmx oba nposoaa, ecam: 1) Touka C NexRuT Ha paccToAaHuUM r1=2,0 cm ieBee NeBOr0 NPOBOA3;
2) TouKa [} NeXkuT Ha paccTosHMK r,=3,0 cM NpaBee NPaBoro NPoBoAa; 3) ToUKa G NEKUT Ha PACcCTOAHUK
rs=4,0 cm npasee neBoro nNposoaa.

3apava Ne 14 «9neKTpomarHeTusm»

DNEeKTPOH, YCKOpPeHHbIN HanpskeHem U=200 B, BneTaeT B 04HOPOAHOE MAarHUTHOE Nnose ¢ UHAYKUMeNn
B=0,7-10"Tn neprneHaMKyAAPHO CUNOBLIM IMHUAM.  HaliTu paanyc OKPYKHOCTU, MO KOTOPO
OBUXKETCA 9NEeKTPOH B MarHUTHOM none n nepuof ero spaweHuna. Oteet: R=0,68 m; T=5,1-10'7 (o

3apava Ne 15 «9neKTpomarHMTHaa MHAYKUUA»

MpoBoAALWMIA NIOCKNI KOHTYP, UMeroLWNit GopmMy OKpYHKHOCTU paguyca r = 0,05 m nomelLeH B
OZHOPOAHOE MarHUTHOE Nnose TaK, YTO IMHUN MAarHUTHON MHAYKUMM NOAA HAaNpaB/ieHbl
nepneHANKYAAPHO NAOCKOCTU KOHTYpa. ConpoTuBaeHue KoHTypa R =5 Om. MarHuUTHasa MHAyKumA
mMmeHseTca no 3akoHy B = kt, rae k= 0,2 Tn/c. OnpegenuTe: a) 3.4.C. UHAYKLMMN, BOSHUKAIOLLYIO B STOM
KOHTYpeE; 6) My MHAYKUMOHHOIO TOKA; B) 3apAf, KOTOPbI NPOTEYET No KOHTYPY 3a NepBble 5 cekyHA,
M3MEHEeHUA NoNA.

2 cemecTp

3apaua Ne 16 «UHTepdepeHuMa cBeTa OT TOYEUYHbIX MICTOYHUKOBY»



B onbiTe KOHra Ha NyTM 04HOrO U3 MHTEPdEPUPYIOLLMX TyYen NOMELLLANACh TOHKAA CTEKNAHHAA
NJaCTUHKA, BCAEACTBUE Yero LieHTPasibHaA CBET/1asA N0J10ca CMeLLLaAach B MNONOXKEHWE MepBOHAYa/bHO
3aHATOe NATOW CBET/ION NOIOCON(HE cuMTas LeHTPaAbHOM). Jlyd NagaeT Ha NAACTUHKY
nepneHAnKynApHo. lNokasartesnb NpenomaeHua NNacTMHKK n=1,5. 1anHa BoNHbI A=6-10" m. Kakosa
TO/ILMHA NAACTUHKMU?

3apaua Ne 17 «UHTepPpepeHuma cBeTa B TOHKUX NJIEHKAX»

MnockonapanienbHasa CTEKNSHHAA NAACTUHKA ToAWMHOM d=1,2 MKM 1 ¢ MOKa3aTenem npeomaeHus
N,=1,5 NomeLleHa mexay ABYMS CpeAamMm C MOKa3aTeIsMU NPENOMIEHUS Ny U Ny, CBET C A/INHON
BOJIHbI A=0,6 MKM NaaeT HOPMa/ibHO Ha NAAcTUHKY. OnpeaenvTe ONTUYECKY PAa3HOCTb XOA4a BOJIH,
OTpaKEHHbIX OT BEPXHEN U HUIKHEW NOBEPXHOCTEN NIACTUHKM U ONpeaenvTe, yCuieHue uim
ocnabneHne MHTEHCUBHOCTM MPOUCXOAMUT NPY UHTEPDEPEHUMN B CIEAYIOWMX CIYYAnX: ) N1<n<n,; 6)
ni<n>n,

3apaua Ne 18 «Audpakuusa dpeHena»

HaiguTe pagunycbl nepBbix Tpex 30H PpeHena aaa nAoCKoM BOJIHbI, €C/IM PACCTOAHME OT BOJIHOBOMA
NOBEPXHOCTU A0 TOYKMN HabaogeHna 1 m. [lnnHa BonHbl A=500 Hm.

3apaua Ne 19 «Audpakuyma dpayHrodpepa»

HaiTn HanbonblMin NOPALOK CNEKTPA A1A MKENTOW IMHUN HAaTPUS C AMHON BOAHbI A=589 HMm, ecau
NOCTOSHHAA AU PAKLMOHHOW pelweTkM d=2 MKM. CKOJIbKO BCEro MakKCMMYMOB A3€T 3Ta pewweTka? Mog
Kakum yrnom ¢ HabaogaeTtca nocnegHnin Makcumym?

3apava Ne 20 «lMonapusauma ceeta»

Yron mex/y NN0CKOCTAMM NPOMyCKaHWA AByX Nonapu3aTopos paseH 50°. EcTecTBeHHbIN cBET, Npoxoas
yepes TaKylo cuctemy, ocnabnsetca B 8 pas. MpeHebperas noTepsAmMM CBETA NMPU OTPAKEHUN,
onpeaennTb KoapPULUMEHT NOTIOLLEHNA CBETA B MOAAPU3ATOPAX

3apaua Ne 21 «dotoapdpekr»



OnpenenvTb HaMMeHbLUWUI 334ePKMBALOLLMIA NOTEHLMAN, He0HXOAMMBIM AN NPEKPALLEHUA SMUCCUM C
NnoBepxHOCTM GOTOKATOLa, EC/IN OH OCBELLAETCA U3/lyYEeHUEM C IMHON  BOAHbI 0,4 MKM, a KpacHan
rpaHuua Ana matepuana katoga pasHa 0,67 MKm

3apava Ne 22 «Tennosoe usnyyeHue»

YepHoe Teno Harpenn oT Temnepatypbl 600K ao 2400K. Bo ckonbKo pas yBeanumaack obuias tenaosas
3Heprua, usnydyaemasn Tenom? Ha cKoIbKo M3MEeHMNACh A/IMHA BOJIHbI, COOTBETCTBYHOLLAA MAKCUMyMy
SHEPrnn U3Y4EeHUA N CNEKTPabHbIN COCTaB U3yYeHua?

3apaua Ne 23 «3¢pdekt KomntoHa»

®oToH c s3Hepruei 1 MaB paccesanca Ha cBOHOAHOM MOKOUBLLEMCA 3NEKTPOHE. HaliTh KUHETUYECKYIO
SHEPTrUIO 3/IEKTPOHA OTAAYM, EC/IU B pe3y/ibTaTe paccesiHUA AMHA BOIHbI GOTOHA M3MeHMnach Ha 25%

3agaua N2 24 «IdnemeHTbl KBAHTOBOM MEeXaHUKU»

Mpw ABUMKEHWM YaCTULBI BAO/Ib OCU X CKOPOCTb €€ MOXKET BbITb onpeaeneHa ¢ TOYHOCTbIO (OWNBKOIA)

80 1 cm/c. HaiTn HeonpeaeneHHOCTb KOOPAMNHATLI, €C/IU HacTMLEN ABAAeTCA: 1) 31eKTPoH, 2)
ApobuHKa maccoit 0,1r

3apaua Ne 25 «Yactuua B NnoTeHUMaAbHOU Ame»

CobctBeHHas ¢yHKUMSA, ONUCHIBAOLLANA COCTOSSHUE MUKPOYACTULbI B 6eCKOHEYHO ryboKoit

. m
. . v, (x)=Csin—x
NOTEHLUMA/IbHOU AME LULMPUHOU 8, nmeet Bna, l . MCI'IOI'Ib3yF| ycnosnAa HOPMUPOBKHU,

onpegenuTb  NocTosHHyto C.

3apava Ne 26 «Atom no Teopuu bopa»

BbluMCIUTB pagmycCbl NEPBbLIX TPEX OPOUT 31IEKTPOHA B aTOMe BOAOPOAA

3apava Ne 27 «U3nyyeHne atoma»



HaiTy HanbonblUYIO M HAMMEHDBLUYIO AJIMHbI BOIH cepuu MNalleHa B CNeKTpe U3/lyYeHUs BoA4opoaa.
CpaBHWTb NOJIyYEeHHbIE 3HAYEHWA C AIMHAMW BOJIH BUAMMOTO U3/TyYeHUs

3apava N2 28 «PaanoaKTUBHOCTbY»

192
r
MepBOHaYanbHaA macca usortona upuama 77 paBHa m =5 r, nepuog nonypacnaga 75 cyTok.

OnpegfennTe, CKOMbKO fiAep pacnageTcs 3a 1 cekyHAay B 3ToM npenapaTte. CKOJIbKO aTOMOB 3TOro
npenaparta ocTaHeTcs Yepes 30 CyTOK M BO CKOJIbKO Pa3 M3MEHUTCS aKTMBHOCTb NpenapaTa 3a 310
Bpemsa?

3apava Ne 29 «3aKOoHbl COXpPaHEHUA B AAEPHDbIX PeaKkunax»

B LeHTpe coMHLLa NPOTEKAET TEPMOALEPHAA PeaKLUA CUHTE3A rena U3 BOAOPOAA, B KOTOPOM U3
yeTblpex NPOTOHOB 06pasyeTca aapo He* n ABa No3uTpoHa. 3anuwnTe 3Ty peakumio. Kakue ele
YyacTuubl 0bpasytoTca B HE?

3apauva Ne 30 «9Heprusa B AaepHbIX peakumuax»

Kakoe konunuectso U** «BbIFOpPAET» 33 rof, B A4EPHOM PEaKToOpPE C 3/1EKTPUUYECKON MOLLHOCTbIO 1 BT 1
K.n.n. 38%? CuuntaTtb, YTO pacnaj Af4ep ypaHa noa AencTBUem TeNN0BbIX HEMTPOHOB NPUBOAMT K
06pa3oBaHUIO M30TOMOB KCeHOHa-141, cTPOHLMA-92 N TpeX BTOPUYHbIX HEMTPOHOB.

MepeyeHb nabopamopHbix pabom

1 cemectp

Ne 1 «MpumeHeHne 3aKOHOB COXPaHEHUA A1 ONpeAeseHUss CKOPOCTM NoaeTa Nyam»

Ne 4 «UccnepoBaHuWe BpaLLaTebHOIO ABUXKEHUA TBEPAOTrO Tela BOKPYT HEMOABUKHOW OCU»
Ne 5 «OnpegzeneHune xapakTepPUCTUK 3aTyXatoLmX KoebaHni GpU3nYeckoro MasTHUKa»

Ne 11 «M3yyeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «OnpegeneHve nokasaTens agnabatel metogom KnemaHa v Jesopma»

Ne 21 «MccnepoBaHme 3NEKTPOCTATUYECKOTO NOS C MOMOLLbIO 30HAA»

Ne 24 «PaclmpeHue npesena M3smepeHus aMnepmeTpa NOCTOSHHOTO TOKa»

Ne 28 «OnpegeneHvne NHAYKTUBHOCTY KAaTYLWKN U MAarHUTHOM NPOHULLAEMOCTU GEPPOMArHUTHOTO Tela»



2 cemecTp

Ne 32 «OnpegeneHue pagnyca KpMBU3HbI IMH3bI U MOAOCHI NPONYCKAHUA CBETOPUALTPA C MOMOLLLbHO
Koneuy HbtoToHa»

Ne 34 «OnpeaeneHue gAnHbl CBETOBOW BOJIHbI U XapaKTEPUCTUK AUPPAKLNOHHOM peLleTKn»

Ne 35 «OnpeaeneHne KOHLEHTPALMM PAacTBOPOB caxapa M NOCTOAHHOW BPaLLEHUNA»

Ne 36 «CHATME BO/IbTAMMEPHbIX XapaKTePUCTUK GOTOIIeMEHTa U ONpesesieHne ero YyBCTBUTE/IbHOCTUY
Ne 41 «UccnepoBaHue BO3OYKAEHUA aTOMOB rasa»

Ne 42 «OnpegeneHune rnaBHbIX KBaHTOBbIX YMCeN BO3OYKAEHHbIX COCTOAHWI aTOMa BOAOPOAa»

Ne 51 «M3y4yeHWe 3aKOHOMEPHOCTEN a-pachnaga»

Ne 53 «OnpegeneHve MakCUMabHOM 3HEPrnK B-4acTul, U UAEHTUPUKALMS PAANOAKTUBHbBIX
npenapaToB»

MepeyeHb 80MPOCOB K CEMUHAPCKUM 3AHAMUAM

1 cemectp

Cemunap Ne 1 "KuHemaTnka M JAMHAMMKA MNOCTYNATEJIbHOIO0 M BPAIATEJIbLHOIO
ABHKeHH "
1. Mexannueckoe nBuxkeHue. Cucrema orcuéra. MarepuanbHasi TOUKA.
2. OcHOBHbIE KHUHEMATUYECKUE XapAKTEPUCTUKU: [TEPEMEILIEHUE, TYTh, CKOPOCTb, YCKOPEHUE:
[I0JIHOE, HOPMaJIbHOE, TaHreHuuaibHoe. Kitaccuukanus 1BUKEeHUH.
3. TlocrynarenbHoe aBukeHue. LleHTp Macc. BpamarensHoe qBHKEHUE.
4. OcHOBHBIE KHHEMATUYECKUE XapAKTEPUCTUKU BPAIIATEIbHOTO IBUYKEHUS: YTOJl [IOBOPOTA,
YTJI0BOE MEPEMEILEHHUE, YTIIOBBIE CKOPOCTh U YCKOPEHHUE.
5. CBs13b MeXY JIMHEHHBIMU U YIIIOBBIMU XapaKTEPUCTUKU JBUXKEeHHs. PaBHOMEpHOE U
paBHOIEpEMEHHOE BpaliareabHoe ABuxkeHus. [loHsTre cocTosHus Gpu3nuecKoi CUCTEMBI U
YpaBHEHHUS IBUKEHUSI.
6. JluHaMHuYecKre XapaKTEpPUCTUKU: CUJIA , CUJIOBOE TI0JIe, Macca, UMITYJIbC.
7. 3akonsl HpioTOHA.
8. Jlunammuueckue XapaKTE€pUCTHUKHM BpaIIaTEIbHOTO JABUKEHUS: MOMEHT CHJIbI OTHOCHUTEIBHO
ocH, MOMEHT nHepru. OCHOBHOW 3aKOH JUHAMMKH BPaLaTeIbHOTO JIBUKEHUSI.

Cemunap Ne 2 "3akoH coxpaHeHus'
1. 3aKOH COXpaHEeHWA UMMY/bCa, YC/I0BUA €r0 BbINONHEHUA.
2. 3aKOH COXpaHeHUA MOMEHTa UMMYNbCa, YCI0BUA €ro BbINOAHEHMA.
3. Pabora, MomHocTh. PaGoTa rpaBUTAllMOHHON cuJIbI, KOHCEpBaTHUBHbIE cuibl. Paborta
pesynpTUpyOme cwibl. KuHerwueckas sHeprus, TeopemMa 00 HM3MEHEHWH KUHETHYECKON
SHEpruu.
4. 3aKOH COXPaHeHMWA NONHOW MexaHNUYeCKOW SHepPrun,  YCNOBUA ero BbINOJHEHNA.

5. CoypapeHue agyx Ten.



6. CBA3b 3aKOHOB COXpaHeHUnAa co CBOWMCTBaMMU NPOCTPAHCTBA U BPEMEHMN.

Cemunap Ne 3 "Kose6anusi v BOJIHBI'"
1. ®PuU3MyecKMin 1 MaTeMaTUYECKUIN MAATHUKN.
2. lapmoHunyeckmne, cBobogHble, BbIHYKAEHHbIE W 3aTyxatowme KonebaHua: anddepeHumanbHble,
rpaduKm, XapaKTEPUCTUKMN.
fiBneHne pe3oHaHca u ero pusnyeckas npupoga. NMpumepsbl.
BonHa. BMLI,bI BOJIH. MexaHun3am O6pa3OBaHMﬂ MeXaHN4YeCKnX BOJIH.
3ByKoBas BosHA. MexaHn3m 06pa3oBaHMA 3BYKa B rasax.
BosHoBOE ypaBHEeHMe.
Crosyas BosiHa. MexaHn3m 06 pasoBaHus. YpaBHEHUe CToAYEN BOJHbI.

Nouvs®

Cemunap Ne 4 "CraTrucrnyeckne MeToAbl ONIMCAHUS MaKpocucTem"
BeposTHOCTH NOSIBIIEHUST TUCKPETHON M HENIPEPBIBHOM CIIy4alHBIX BEJIUYHH.
@yHKIUSA pacupeneseHus BEPOATHOCTEN. Y CIIOBUE HOPMUPOBKH.

Cpennee n HanboJIee BEPOSTHOE 3HAYCHUE CITYyIaHOM BEITMYMHEI.
Cratuctuueckue MeTobl. OCHOBHBIE MTOJIOKEHUS CTATUCTUUECKON (DUBHKH.
Pacnpenenenne Makcgeiia, ['aycca, bosbiimana.

SNh W=

Cemunap Ne 5 "Tepmoannamuyeckne MeTOAbI ONIUCAHUSA MaKpocucrem"
YpaBHEHHE COCTOSIHUS UICAIBHOTO rasa.
PacnpegeneHve sHeprum no cteneHam cBobogbl. CpeaHAA SHEPruA MONEKY/bI.
TennoemKocTb. MonfapHan 1 yaenbHas TensioemKocTu. YpasHeHne Maliepa.
BHYTpeHHAA 3Heprua Kak yHKUMA COCTOAHUA cucTembl. PaboTa Kak GyHKLMA npouecca.
[IepBoe HayaI0 TEPMOIMHAMUKHY.
N3omnporeccrl: M30TEPMUIECKUN, N30XOPUIECKUN, N300aprUIeCcKuil, aqnabaTuIecKuii,
MOJIUTPOTTUYECKUH.
7. Ourponus. CBONHCTBA SHTPONHMU W30IMPOBAHHON CUCTEMBI.
8. BTOpOi1 3aKOH TEpMOJIMHAMUKHU.
9. Hukin Kapno. K.n.a. nukna Kapno.

s W =

CemuHap Ne 6 "dneKTpocraTuueckoe none"

DNeKTpoCTaTUYECKOE NoJe. INEKTPUYECKUI 3apsaa. 3aKoH KyoHa.
HanpsaxeHHOCTb aneKTpocTaTnyeckoro noad. MpuHumMn cynepnosmuum.

MNoToK BeKTOpa E. Teopema laycca.

MoTeHUManbHOCTb 3/1EKTPOCTATUYECKOTO NoAA. Teopema O LIMPKYIALUN.

CBA3b MeXAy HAMPAXKEHHOCTbIO U NOTEHLMANIOM.

leomeTpuyeckoe onucaHune nona. Cuaosbie AMHUK. IKBUNOTEHUMA/bHbBIE MOBEPXHOCTMU.

oukwNE

CemunHap N2 7 "MocTosHHDbIM TOK. Llenu noctoAHHOro ToKa"

DNeKTPUYEeCKMi ToK. MAOTHOCTb TOKA. YpaBHEHME HEMPEPbLIBHOCTMU.
3akoH Oma 4na ogHOPOAHOrOo yyYacTKa Lenu.

ConpoTtueneHne npoBogHUKa. CoeanHeHe CONPOTUBAEHNA.

3akoH Oma ana Heo4HOPOAHOro yyacTKa uenun. CtopoHHume cunbl. 34C.
Mpasuna Kupxroda.

MouwHocTb TOKa. 3akoH xoyna-JleHua.

ok wnN e

CemuHap Ne 8 "MarHuTHOe nose. dN1eKTPoOMarHMTHaA MHAYKuma"

1. WNCTOYHMKM MarHuTHOro nonsa. MarHutHoe noJsie ABUXKyLLeroca 3apsaga U NPpoBOAHMKA C TOKOM. 3aKOH
bno-Casapa.



2. TIOTOK U UMPKYAALMA BEKTOpPA MHAYKUMW MArHWUTHOro noss. Teopema [aycca M Teopema O
LMPKYIALUMN.

Cwvna lopeHua. [BuKeHne 3apaKeHHOM YacTuLbl B MarHUTHOM MoJie.

Cuna Amnepa.

3aKOH 31eKTPOMArHUTHOM nHAYKLMK ®apagea. Mpasuno fleHua.

BuxpeBoe aneKkTpuyeckoe nose.

AsneHne camonHaykumun. MHAyKTMBHOCTL. ConeHoua,

Nouvs®

2 cemecTp

CemunHap N2 9 "UHTepdepeHuma n gudpakuma ceera"”

INEeKTPOMarHUTHbIE BOJIHbI.

KorepeHTHOCTb M1 MOHOXPOMATUYHOCTb CBETOBbIX BOJIH.

NHTepdepeHumn cBeTa OT ABYX UCTOYHUKOB.

NHTepdepeHumn cBeTa OT NJI0CKONapanNe/ibHON NAACTUHKM.

NHTepdepeHumn cBeTa OT NIACTUHKM NepemMeHHOoM ToWwMHbI. KonbLa HbloToHa.

MpumeHeHne HTepdepeHL MM cBeTa.

fiBneHne audpakumn. OcobeHHOCTb AUPpPaKuMKM CBETOBbIX BOAH. [udpakuma OPpeHens w
®payHrodepa.

8. MpuHumn MNovireHca-OpeHens. YNpoLleHne BbIMUCAEHMI C MOMOLLLbIO BEKTOPHOW AMArpaMmbl.

9. Andpakumsa GpeHens Ha Kpyraom oTBepcTun. 3oHbl dpeHens.

10.Audpakuma PpayHrodepa Ha y3KOW MPAMOJMHENHOW wWwenn. YCAoBMA MaKCMMyma U MUHUMYMa.

3aBMCMMOCTb MHTEHCUBHOCTM CBETA OT Yra AnUdpaKL .
11.OndpakumoHHasn peweTka. OCHOBHbIE XapaKTePUCTURM SUOPaKLMOHHONW pPeLleTKM. YCI0BUA FaBHbIX
MaKCMMYMOB U MMHUMYMOB U J,06aBOYHbBIX MUHUMYMOB.

NoubkwnNpeE

CemunHap N2 10 "Monapusauyus ceera"”

1. Nonapusauma ceeta. ECTeCTBEHHbIN M NONAPU3OBAHHbIN CBET.

2. MonAapusauma ceeTa Npu OTPaXKeHUU n npenomaeHnn. 3akoH bptoctepa.

3. MonAapwusaumnsa npu ABOMHOM nyyenpenomaeHun. CeoncTtBa OObIKHOBEHHOrO U HEOObIKHOBEHHOTO
nyyein.

4. MonapusaumoHHble npusmel. Mpmuama Hukona.

5. 3akoH Mantoca. AHanm3 NonApPMU30BaAHHOIO CBETa.

6. OnTU4YecKn akTMBHbIE BelecTBa. BpalweHne nnockocTM nonapmsaymm ceeTa.

CemunHap N2 11 "KBaHTOBas onTuKa"

1. TennoBoe M3ny4yeHWe abCoNOTHO YepHoro Tena. 3akoH CtedaHa — BosbuMaHa. 3aKOH CMeLLeHuA
BuHa.

2. KopnyckynapHO-BONIHOBOW Alyann3m cBeTa. dHeprua u umnynbc potoHa. [asneHune ceeta.

3. ®otoaddekT. 3akoHbl poToadpPekTa. Popmyna IHWTENHA.

4. 3ddekt KomntoHa. Popmyna KomnToHa.

5. BonHoBble cBOMCTBA YacTuu,. [anHa BosiHbI e bponna. MpuHumMn HeonpegeneHHocTu lelizeHbepra.

CemunHap N2 12 "CrtpoeHue atoma"

Mogenu atoma. MNnaHeTapHas mogesib aToMa.

Moctynatbl bopa.

N3nyyeHre aToma BoA4OpOAa U BOAOPOAONOA0OHbIX cucTem. CreKTpasibHbIe CEpUN.
dopmyna banbmepa.

CneKTpbl MHOTO3/1EKTPOHHbIX aTOMOB. 3aKOH Mo3/u.

ukhwnN e



CemunHap N2 13 "OcHOBHble N00XKeHUA KBAHTOBOW MeXaHUKn"

1. KBantoBble coctossHusa. BonHoBas ¢yHkimus u ee ¢usuueckuid cmbica. [Ipunnun
cyneprio3uuu. YpapHenue lllpeaunrepa, KBaHTOBbIE YPaBHEHUS JBUKECHHUSL.

2. Hekoropsle 3ajaun KBaHTOBOW MexaHUKH. YacTuia B 6€CKOHEYHO IITyOOKON MOTEHIUAIbHOM
same. KBaHTOBaHUE SHEPrUu.

3. KBaHTOBble 4WCNa, XapaKTepusylolMe MONOXKEHMe 3NeKTpoHa B aTome. KBaHTOBaHMe 3Heprum.
KBaHTOBaHMe MOMeHTa MMMybca. CNVH 371EKTPOHA.

4. Cxema sHepreTMYecKux ypoBHeli aToma Bogoposa. MNpasuna otbopa Npu aTOMHbIX Nepexosax.

5. I'paHHIIbl MPUMEHUMOCTH KBAHTOBOM MEXaHUKH.

CemunHap N2 14 "ATomHble Agpa, UX CBOMCTBA. PaanoaKTUBHOCTDL"

fiBNeHMe pagnuoaKTUBHOCTY.

OCHOBHOW 3aKOH pPaZMOaKTUBHOrIO pacnaja. PagMoakTuBHbIe PAabI.
CocTaB 1 XapaKTepPUCTUKM aTOMHOTO f4pa. faepHble CUAbl.
KanenbHasa 1 obosoyeyHan mogenu saep.

Macca u aHeprus cBasu agpa. YaenbHasa sHeprua ceasu. Paguyc agpa.

ukhwnN e

CemuHap Ne 15 "fiaepHble peakuun"

1. ApepHble peakuum.

2. DHeprus saepHoON peakLmu.

3. YpaBHeHMe W 3HepreTMyeckoe ycioBue o-pacrnaga. CBA3b 3Heprum o-4actuupl C NEepuoaom
nonypacnaga. TyHHenbHbI apdeKT npu a-pacnage. CNekTp o-4acTuL.

4. XapaKTtep crnekTpa y-u3nyyeHus. MNpoueccbl B3aMMOAENCTBUA Y-KBAHTOB C BeLLECTBOM. 3aBUCUMOCTb
WHTEHCMBHOCTU Y-U3/ly4eHMA OT TO/LMHbI cnoa BewectBa. CpaBHEHWE NPOHMKAOWEN CNOCOOHOCTM
Pa3INYHbIX BUAOB U3/TyYEHMUA.

5. Tpu BuAa P-pacnaga. IHepreTMyecknin cnekTp B-yactvu. MMnoTtesa HEWTPUMHO. 3aKOHbI COXPAaHEHUs
npv B-pacnage. /lenToHbl. JIeNTOHHbIV 3apAg4,



Hpuﬂomeﬂne 2. Ol.leHO‘lH]zle CpeacTBa )14 IIPOBEeAeHUA ﬂpOMe)KyTO‘lHOﬁ arrecranuu

a) NnaHupyemble pe3ynbTaTbl 06y4YeHUA 1 OLLEHOUYHbIe CPEeACTBa A1 NPOBeAeHUA NPOMEXKYTOYHON

aTrecrayuu:

CTPYKTYpHbI
3/1eMEeHT
KOMNEeTEHL MU

MNnaHnpyemsole
pe3ynbTaTbl 06y4YeHunA

OueHouHble cpeacTsa

OK-1 cnoco6HOCTbIO K aBCTPaKTHOMY MbILLNIEHUIO, aHANIU3Y, CUHTE3Y

3HaTb

OCHOBHbI€ 3aKOHbI
¢n3mKKM B obnactm
MeXaHUKM,
CTaTUCTUYECKON QU3NKM
N TEPMOLMHAMMKM,
3/71eKTPUYECTBa U
MarHeT13ma, BOJIHOBOW U
KBaHTOBOW ONTUKM,
aTOMHOM U afepHoOM
OUBMKKN 1 UBNKM
TBEPAOro Tena, rpaHuLbl
NPUMEHUMOCTU 3TUX
3aKOHOB 1 pU3MYeCcKyto
CYLHOCTb SIBIEHWUIA 1
npoL,Eeccos,
NPOUCXOAALMX B
npupoge.

MepeyeHb TEOPETUUYECKMX BONPOCOB K 3K3ameHy ( 1
ceMecTp):

1. KuHemaTMKa nocTynaTesibHOro AguKeHus. [MoHATue
paguyc-BeKTOpa, CKOPOCTM W ycKopeHusa. HavanbHble
ycnosus. Npsamas n ob6paTHas 3a4a4m MEXaHUKM.

2. [BWKeHVEe MO OKPYXKHOCTWU. Yros mnoBopoTa, Yr/i0Bas
CKOPOCTb U yraoBoe yckopeHue. CBA3b Yr/0BbIX U JIMHEWHbIX
BEJINYMH.

3. KpuBonuHeliHoe  aBwKeHue. TaHreHuuanbHoe W
HOpMasibHOe ycKopeHue. MosHoe ycKopeHue. Yron mexay
CKOPOCTbIO U YCKOPEHUEM.

4. WHepupasbHble CUCTEMBbI OTCYETa.
Maccbl M umnyabca.  OCHOBHOM
NOCTYNaTebHOTO ABUXKEHUS.

5. MOMEHT umnyabca U MOMEHT CU/bl OTHOCUTE/IbHO
TOYKM. OCHOBHOE YypaBHEHWE AWHAMMKM BpaALLATE/IbHOrOo
ABUXKEHUS.

6. BpalleHWe BOKpPYr HenozBWKHOW
WHepuMuK. PacyeT MOMEHTOB MHepLuu
Teopema LTeiHepa.

7. 3aKOHbl COXpPaHEHMS B MeXaHWKe. 3aMKHyTas cucTema.
3aKOHbI COXPAaHEHWUA UMMY/IbCA U MOMEHTa MMMy /bCa.

MoHATHEe cunbl,
3aKOH  AMHaMWKN

ocn.  MomeHT
NpoCTbIX TeJ.

8. Pabota M  MowHOCTb. KuHeTuyeckas  3Heprus
NMOCTYNaTe/IbHOTO W BPALLATE/IbHOTO ABUMKEHMA.
9. KoHcepBaTuBHble cuAbl. [lOTEHUMANbHAA 3Heprus.

3aKOH COXpaHEeHWsA NOJIHON MEXaHMYECKOM 3Hepruu.

10. OBa cnocoba onuvcaHusa B3aumogencteus. [BurKeHue
YacTUubl B OA4HOMEPHOM CTaLMOHAPHOM noJie. CBA3b MeXay
CUNOM N NOTEHLMANbHOW 3HEprue.

11. FapmoHuyeckne KonebaHuAa. AmnauTyaa, 4acroTa,
HayanbHaa ¢asa. MatemaTUYeCcKUn U PUINYECKUIA MAATHUK.
JHeprvsa rapMoHNYEeCcKMX KoanebaHui.

12. 3atyxatowme KonebaHua. XapaKTepucTUKKU 3aTyxaHus.
JHeprua 3aTyxatowmx konebaHum.

13. Obuwee noHATME O BOMHAX. XapaKTepuCTUKK bBeryuwiei
BOJIHbI. BO/IHOBOE ypaBHEHWE MJIOCKOM BOJIHbI.

14. HanoxkeHue ynpyrux BosH. CToA4Yas BOJSHA M ee
ocobeHHocTU. KoniebaHne HaTAHYTOM CTPYHbI.

15. Noctynatbl JWiHWTeNHa. 3amensieHMe  BPEMEHW.
NlopeHueBO  COKpalleHWe  OJIMHbI. PenAatTuBucTCKMe
WHBApUWaHTbI. UHTepBan.




CTPYKTYpHbI
3/1eMEeHT
KOMNEeTEHL MU

MNnaHnpyemsole
pe3ynbTaTbl 06y4YeHunA

OueHouHble cpeacTsa

16. PenatuBucTcKMit Mmnynbc. CBA3b Maccbl, 3HEPrUu U
MMMNYAbCa YacTuubl. JHeprua MNoKoA. 3aKOHbl COXpPaHEeHMs
Npw penAaTUBUCTCKUX CKOPOCTAX.

17. MakpocucTemMa. MUKPOCOCTOAHWE M MAKPOCOCTOAHME
cuctembl. CTaTucTMYecKMiA noaxos,. MoHATHE BEPOATHOCTU U
cpefHel Be/IMUYUHDI.

18. ®yHKuMA pacnpegeneHns  CAy4alHON  BEINMYMHBI.
PacnpepeneHuve monekyn nNo NpoeKLMAM CKOpoCTei.

19. PacnpepeneHve MOJIEKYNl MO  MOAY/O  CKOPOCTHU.
Hanbonee BepoATHaa, cpeaHAs M cpefHeKBagpaTU4Has
CKOpPOCTMW.

20. Mogenb ngeanbHoro rasa. [JasieHune 1 TemnepaTtypa ¢
TOYKM  3PEHUA  MOJIEKYNAPHO-KMHETUYECKON  TEOpUW.
YpaBHeHune COCTOAHUA naeasbHOro rasa.

21. PacnpegeneHve MoJIeKy/N MAEa bHOro rasa rno BbiCcOTe
B nose Taxectn 3emaun. bapomeTpuyeckas opmyna.

22. TMoHATME cTeneHel cBobogbl mosekysabl. Teopema o
paBHOpacnpeneneHUn sHeprum nNo cteneHsam ceobospbl.

23. BHYTpEeHHAA 3Heprus Kak GyHKUMA COCTOAHUS CUCTEMBI.
MNepBoe Havyano TepMOANHAMMUKMN.

24. Pabota Kak ¢yHKUMA npouecca. M3oxopuueckuid,
M306apUYECKMIA U U30TEPMUYECKMIA NPOLLECCHI.

25. MoHatne TenJ0emMKoCTH. TennoemKkocTb npu
n3oxopuyeckom n nsobapuyeckom npoueccax. MNoctoaHHan
agnabarsbl.

26. ApnabaTuueckuii npouecc. Mepsoe Havano
TEePMOAMHAMUKM 444 aaunabaTtuuyeckoro npouecca.
YpasHeHwue [yaccoHa.

27. Uuknnyecknini  npouecc. KoapduumeHT nonesHoro
aenctama TennosoM MaLLUUHBbI. Bropoe Havano
TepmogmHamukn. opmynnposkn Knaysuyca n KenbsuHa.
28. Mpobnema HeobpPaTUMOCTU TEMIOBbIX MNPOLLECCOB.
JHTpONMA cucTembl 1 ee cBoNcTBa. Teopema HepHcTa.

29. OcHOBHOe ypaBHEHWE TEPMOAMHAMMKU. DHTPOMMSA
naeasbHOro rasa. MameHeHne sHTPONUM NPU N30MPOLLECCaX.
30. Uukn KapHo. Teopema KapHo. TepmoguHamuyecKkas
WKana Temnepatyp. TpoiiHaA To4YKa BOAblI KaK penepHas
TOYKa.

31. CratucTuyeckuii Bec MaKpOCOCTOAHMA. Cytb
HeobpatumocTn.  CTaTUCTUYECKUIA  CMbICA  SHTpONUMU.
®opmyna bonbumaHa.

32. TpaHuUbl NPUMEHMMOCTM MOLENU WAEANbHOrO rasa.
YpasHeHune BaH-gep-Baanbca. N3oTepmbl peanbHOro rasa.
33. Cunbl B3aMmoaencTemsa B npupoae.
dnekTpocTaTnuyeckoe nose. 3akoH KynoHa. HanpsaKeHHOCTb
aneKkTpocTaTUyeckoro noas. MpuHuMn cynepnosnumu.

34. Cunosble MHU. [lOTOK BEKTOpa HaANPAXKEHHOCTU
anekTpocTaTUyeckoro nona. Teopema Maycca.

35. NoteHupan. Teopema O LUMPKyAAUMKM  BEKTOpA
HaNPAXEHHOCTM 3/1eKTpocTaTMyeckoro nosd. CeA3b mexay
HaNPAXEHHOCTbIO M NOTEHLMWAJIOM.

36. DNeKTPoeMKoCTb. KoHpeHcaTopbl. CoeanHeHue




CTPYKTYpHbI
3/1eMEeHT
KOMNEeTEHL MU

MNnaHnpyemsole
pe3ynbTaTbl 06y4YeHunA

OueHouHble cpeacTsa

KOHAEHCAaTOpOB.  DHeprus KOHAEeHcaTopa. SDHeprus
3N1EeKTPUYECKOro nosA.

37. dneKkTpunyecknin ToK. [NOTHOCTb TOKa. YpaBHeHue
HenpepbIBHOCTU. 3aKoH Oma B anddepeHumanbHol popme.
38. ConpoTtvBieHne nNpoBOAHUKOB. CTOPOHHME CUJbI.
3akoH Oma B MHTerpanbHon ¢opme.

39. Npasuna Kupxroda pAnA pacyeTa pPasBeTB/IEHHbIX
uenen. MoLHOCTb TOKa. 3aKoH [koyna-JleHua.

40. EpguHas npupoaa 3/71eKTPUYECKOro U MarHUTHOTO MoJA.
Mone pgBwKyweroca 3apaga. [lpyHUMn cynepnosvuunm
MarHuTHbIX nosei. 3akoH buo-Casapa.

41. MNMOTOK M UMPKYAALUA BEKTOPA MHAOYKLMU MArHUTHOIO
nona. Teopema laycca n Teopema 0 LUPKyAALUN.

42. Cuna NlopeHua. Cuna Amnepa.

43, 3aKOH  3/71eKTPOMArHWUTHOW  MHAYKuuM  dapages.
Mpasuno JleHua. Buxpesoe afeKkTpuyeckoe none.

44, fAsneHve caMOMHAYKUMU. WHAYKTMBHOCTb. JHeprus
KOHTypa C TOKOM. DHEepPrua MarHMTHOro noas.

45. dneKktpuuyeckoe none B Belwectse. [MonAapmsaums
OV3NIeKTPUKA. BekTop 9N1EeKTPUYECKOro CMeLeHus.
JdvanekTpuyeckaa NPOHULLAEMOCTb BELLECTBa.

46. MarHutHoe nosne B BellecTtBe. HamarHMYEHHOCTb.
HanpsaxeHHOCTb MarHuTHOro nons. MarHuTHas
NPOHMLL@AEMOCTb BellecTBa. PeppomarHeTmkum.

IlepeyeHb BONPOCOB K 3a4€TY (2 cemecrp):

1. Cwuctema ypaBHeHMM MaKcBenna Kak o0606uweHue
Pa3pO3HEHHbIX SBAEHWUIA 3NEKTPUYECTBA M  MarHeTM3ma.
MaTepuanbHble ypaBHEHUS.

2. CsoiicTBa ypaBHeHMi Makcenna. [lpeackasaHue
CYLLECTBOBAHWS 3/IEKTPOMArHUTHbIX BOJIH.

3.  DneKTpoMarHuTHble BOJIHbI. BosHOBOE ypaBHeHWe.
CBOICTBA 3/1eKTPOMATrHUTHBIX BOJH.

4. TnocKkasa 3/1eKTPOMArHMTHasA BOJIHA U €e OCHOBHble
XapPaKTEPUCTUKU. DHEPrUA U WMMMYAbC 3/1EKTPOMArHUTHOM
BOJIHbI.

5. EcTecTBEHHbI W MONAPWM30BAHHLIN cBeT. CTeneHb
nofApmM3aLMn IMHEHO MOAAPU30BAHHOIO CBeTa. 3aKoH
Mantoca.

6. MonApusaumsa Npu OTPaXKeHUU U NPeNoMIEHUN CBeTa
Ha TrpaHuWue pasgena AWaneKkTpukos. Yron bBprocTtepa.
[BoliHoe nyyenpenomneHue.

7. Cnocobbl nonfpusauumn ectecTBeHHoro ceeta. lMpusma
HuKkons. BpalieHue NAOCKOCTM NoAfpu3aLuu CBETa Mpu
NPOXOXKAEHUWN Yepes ONTUYECKM aKTUBHYIO cpeay.

8. LWKana 3/71E€KTPOMArHUTHbIX BOAH. OcobeHHOCTM
ONTUYECKOTo AMana3oHa. MoKasaTesib NpPesoMIeHUs cpeasbl.
9. KorepeHTHble Bo/HbI. MHTepdepeHLMA CBETOBbIX BOJH.
CnoxKeHne WHTEHCUBHOCTE B C/ly4ae HEKOrepeHTHbIX |
KOrepeHTHbIX KonebaHui.

10. OnTnMyeckasa pas3HOCTb Xxoga. CBA3b ONTUYECKOWM
Pa3HOCTM XO4a ABYX BOJIH C PAsHOCTbIO $a3 Mexay HUMM.
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YcnoBusa MakCcMmMyma 1 MUHUMYMa.

11. Cxema HOHra pgna HabnwogeHnsa wHTepdpepeHunn.
BpemMeHHas 1 NpPOCTPaHCTBEHHAs KOrepPeHTHOCTb.

12. UHTepdepeHUMa B TOHKMX naeHKax. HabawopeHue
KoneL, HbloTOHa B OTPaKeHHOM U NPOXoAALLEM CBETE.

13. fABneHue agudpakumun. OAudpakuua OPpeHena w
®payHrodepa. MpuHumn lMNonreHca-PpeHens.

14. Ondpakuma PpeHens Ha KPyriom OTBEPCTUWU. 30HbI
®peHens. Npadpuuecknin metos CNOKEHMA aMNANTYA,

15. Andpakuma PpayHrodepa Ha y3KON NPAMOSIMHENHOWN
wenn. [OudpakumoHHaa pelleTka KaK COBOKYMHOCTb
KOHEYHOro Yncna wene.

16. Tennosoe n3nyyeHue Tena. 3aKoH
CredaHa-bonbumaHa. 3akoH cmeweHuAa BuHa. lvnoTesa
MnaHKa.

17. ®oToadodekT. 3aKoHb! Cronetosa. ®opmyna
SHWTENHa.

18. ®oToHbl. [dasneHne cBeTa. KopnycKkynsapHO-BONHOBOW
Ayanu3m ceeTa.

19. PaccesHne ¢oTtoHa Ha CcBOBOAHOM  3/EKTPOHE.
®opmyna KomnTtoHa.

20. BosHoBble cBOMCTBA YacTuu,. [MHa BONHbI Ae bpoins.
JKcnepMmeHTabHble NOATBEPKAEHMA rMnoTesbl aAe bponns.
21. MpuHumn HeonpeaeneHHoCTH. CooTHoLWeHne
HeonpepgeneHHocten MeiseHbepra. OcobeHHOCTM NpoLuecca
N3MepeHMA B KBAHTOBOM MeEXaHUKe.

22. ®usmyeckoe WUCTONKOBaHWe BOAH age  bpoins.
BosnHoBasA ¢yHKUMA 1 ee cBOWUCTBA. [110THOCTL BEPOATHOCTH
O06HapyKeHNA YacTuubl.

23. OcHoBHas 3a4a4a KBaHTOBOW MEXaHWUKN.
HecTtauyoHapHoe 1 cTaumoHapHoe ypasHeHue LLpéanHrepa.
24. Yactuua B ogHOMEpPHOM 6eCKOHEYHOM NPAMOYrobHOM
noTeHumManbHol Aame. KBaHToBaHue 3Heprnn. CobCTBEHHbIE
bYHKUMM COCTOAHUA YacTuULbl.

25. MNpoxoxaeHne  4YacTUubl Yepe3  MNOTEeHLMasbHbIN
6apbep. TyHHenbHbIN 3ddEKT.

26. KBaHTOBbIN FAPMOHUYECKUI OCLMUANATOP.

27. MnaHeTapHas mogenb artoma. [loctynatel bBopa.
KBaHTOBaHWe sHeprum BoAOPOLAONOA06HOM cucTeMBI.

28. WU3nyyeHue BOA0POAOMNOA00HbIX cucTem.
CnekTpanbHble cepuu aTtoma Bogoposa. 0606uieHHan
dopmyna banbmepa.

29. CneKTpbl MHOTO3/IEKTPOHHbIX aTOMOB. 3aKoH Mo3au.
30. YpaBHeHue LUlpeauHrepa pana atoma Bogopoaa.
KBaHTOBaHWe MomeHTa umnynbca. MNpasuna otbopa.

31. CnuH 3nekTpoHa. KeBaHTOBble 4ucna, onucbiBaloLme
COCTOSIHME 3/IeKTPOHa B atome. KpaTHOCTb BbIPOXKAEHWA
SHepreTUYeckux yposHen. MpuHumn Maynu.

32. MpuHUMN  TOXAECTBEHHOCTM OAMHAKOBbLIX 4YacTuu,
Bo30HbI M pepmMOHbI. KBaHTOBbIE pacnpeseneHus.

33. CBoboaHble 3/1eKTPOHbI B MeTanne. dHeprua depmu.
30HHasA TeopuA TBEPAbIX TEN.

34, 3neKTpPonpoBOAHOCTb METANI0B M MOJNYNPOBOAHWKOB.
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MNnaHnpyemsole

3/1eMEeHT OueHoYHblEe cpeacTsa
pesyibTaTbl 06yYeHuUs
KOMNEeTEHL MU
CBepxnpoBoaMMOCTb.
35. fleneHne  pagnoakTMBHOCTM.  OCHOBHOM  3aKOH
pafMoaKTMBHOro pacnaga. loctosHHaa pacnaga. MNepuopa
nosypacnaga.
36. CocTaB M XapaKTepUCTUKKM aTOMHOro aapa. KanenobHas
mogaenb. Paamep u cnuH agpa.
37. Macca 1 3Heprus cBsa3nM aTOMHOro Agpa. 3aBUCMMOCTb
yAeNbHOM 3HEeprua cBA3M OT MaccoBOro Yncna. ObonoyeyHasn
mogaenb aapa.
38. fAgepHble peakuuu. DHeprua peakuuu. Peakuuu
OeNneHnsa u cuHTe3a agep.
39. PagmoakTuBHble pAgbl. OCHOBHble 33aKOHOMEPHOCTU
o-mn3nyveHuna agep. AnavHa ceoboaHoro npobera o-4acTuL.
40. Tpn Buaa P-pacnaga. DHepPreTMYecKUin  CrnekTp
[-yactuu. HeliTpuHo.
41. OcobeHHOCTM y-usnyyeHua agep. [poxoxaeHuwe
Y-KBAHTOB Yepes3 BeLecTBo.
42. Knaccudukauma sneMeHTapHbIX 4acTuy,. JIenToHbl.
JlenToHHbIN 3apag,
43. AppoHbl. BapuoHHbIM 3apsga. KeBapkoBas Mopgesb
aJpOHOB.
YMmeTb npumeHATb pusmyeckme | MpumepHbIii nepeyeHb NPAKTUYECKUX 3a8aHUIN

3aKOHbI U
dU3MKO-MmaTeMaTUYeCcKui
annapat A peweHus He
TOJIbKO TUMOBbIX, HO U
60nee cno¥xHbIX
HecTaH4apPTHbIX 33434 B
pamKax GU3NKM U
CMEMKHbIX AUCLUMANH

1 cemectp

3apaHue 1.Touka ABMXKETCA B NJIOCKOCTN X0 MO 3aKOHY:
x =-2t,y =41(1-1t). HaliTn ypasHeHue Tpaektopun y = f(x)

1 1306pasunTb ee rpaduyeckn; BEKTOp ckopoctn V' u
YCKOpPEeHWs d B 3aBMCMMOCTM OT BPEMEHMW; MOMEHT
BPEMEHM ty, B KOTOPbIN BEKTOP YCKOPEHUA ¢ COCTaBAseT

yron n/4 c Bektopom ckopoct V. OTBeT: = —x* —2x;

V=-2i +4(1-20)j, a=-8j,%=0,75c.

3apaHue 2. Teno BpalLlaeTcs BOKPYr HEMOABUMKHOM OcK No
3aKOHY ¢ =2+4-1—2-¢>. HaliTu: 1) cpesHee 3HayeHmne

YII0BOW CKOPOCTU () 3@ MPOMEKYTOK BpemeHu ot t=0 Ao

OCTaHOBKMU; 2) YI/I0BYIO CKOPOCTb Te/1la B MOMEHT BPEMEHMU
t=0,25 c; 3) HopmanbHOE YCKOPEHME TOUKU, HaxoaALWeNnca Ha
PacCToOAHMM 1 M OT OCU BPALLEHMA B TOT KE MOMEHT
BpemeHun. OTBeT: 2paa/c; 3 paa/c; 9 m/c’.

3apaHue 3. LLap maccolit m;=4Kr ABUKETCA CO CKOPOCTbHO
V;=5 m/c 1 cTasknBaeTcA € Wapom Maccoit m; =6 Kr,
KOTOPbI ABUMKETCA My HaBCTPeYy CO CKOpocCTbio V,=2 m/c.
Onpepenvte CKOPOCTU WAPOB Nocae ygapa. Yaap cumtatb
abCcoNOTHO YyNpyrMm, NPAMbIM U LeHTpaabHbiM. OTBeT: 3,4

m/c, 3,6 m/c.

3apaHue 4. Ban B BMAE CNAOWHOIO UMAMHAPA MacCcoi
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m;=10 Kr Haca*KeH Ha rOPU30HTaNbHYIO OCb. Ha unamHap
HaMOTaH LWHYpP, K cBO6OAHOMY KOHLY KOTOPOro noAselueHa
rmpa maccon  m,=2 Kr. C Kakum yckopeHunem byaet
OnyCcKaTbCA rMpA, eCAN ee NPeaoCcTaBUTb camoi cebe? OTBeT:
2,8 m/c’.

3apaHue 5. Onpegenntb Nnepuoa, 4acToTy U HaYaNbHYIO
¢dasy KonebaHU TOYKN, ABUNKYLLENCA MO YPaBHEHMUIO:
x=A-sino(t+7) rae w=2,5nc’, 1=0,4 ¢,A=0,02 m. Kakosa
CKOPOCTb TOYKU B MOMeHT BpemeHu 0,8 c. OteeT: T=0,8c;
v=1,25 ¢ *; V=0,157 m/c.

3apaHue 6. Haliaute gns rasoobpasHoro asoTa
TemnepaTtypy, Np1 KOTOPOMN CKOpocTAM Mosiekya vy = 300
m/c n v, = 600 m/c COOTBETCTBYIOT OANHAKOBbIE 3HAYEHUA
byHKUMM pacnpeaeneHuns Makceenna f(V). Oteet:

_m(i -V

= =330K.
4k In(V, 1 V,)

3apaHue 7. VigeanbHbl ABYXaTOMHbIN ra3 06bemom 5 1 1
AasneHviem 10° Ma M30XOPUUECKM Harpenw, B pesysibTaTe
4yero cpegHAsA KUHETUYECKAA SHEPIUA ero MoAeKy
ysenunyunacb ot 0,0796 3B ao 0,0923 3B. Ha ckonbKo npu
3TOM U3MEHUTLCA AaBneHue rasa? B ganbHenwem ras
M30TEPMUYECKUN PACLLMPUAN 4,0 HAYa/IbHOTO AaBAEHMUS.
Onpeaennte o6bem rasa B KoHLe npouecca. OTBeT:
yseanuutca Ha 0,16 MMMa; 5,8 n.

3apaHue 8. Onpegennte KoabpOUUNEHT TENIONPOBOLHOCTH
A a30Ta, ecnv KoapPULUMEHT AMHAMUYECKOM BA3KOCTM N ANs
Hero npu Tex e ycnosuax paseH 10 mkMa-c. OteeT: A=7,42

MBT/Mm-K.

3apaHune 9. 12 r a30Ta HaXo4ATCA B 3aKPbITOM cocyae
obbemom 2 n npu Temnepatype 102C. Nocne HarpeBaHus
faBneHue B cocyae CTano paBHO 104MM.pT.CT. Kakoe
KOAMYecTBO Tensa 6b110 coobLLeHO rasy Npu HarpeBaHUn?
OtBerT: 4,1-103 LK.

3apaHue 10. Cmewann Bogy maccoi my=5Kr npum
Temnepatype T;=280 K c Bogoi maccon m,=8Kr npu
TemnepaTtype T, =350 K.  Haiitu: 1) TemnepaTtypy 6 cmecy;
2) usmeHeHue AS sHTpoNuK, NpoucxoadLlee npu
cmewmnsanmn.  OtseT: 323 K; 0,3 kk/K.

3apaHue 11. ToyeyHsble 3apaabl q1=10 HKn u g,=-20 HKA
Haxo4ATCA B BO3Ayxe Ha pacctoaHun 10 cm gpyr oT gpyra.
OnpenenvTb HaNPAXEHHOCTb MOAA B TOYKE A, yAaneHHOM Ha
paccToaHue 6 cm OT NepBoro 1 Ha 8 cm ot BToporo. Kak
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WU3MEHUTCA NOTEHLMANbHAA SHEPTUA B3aUMOAENCTBUA
3apAfoB, ec/iv NepemMecTUTb BTOPOM 3apAa, B STy TOUKY?
KaKyto gns aToro Hy»*kHo coBepwnTb paboty? OTeeT: 37,6
KB/m; 12 mKOK.

3apaHue 12, Tpy NNOCKMX BO3AYLWHbIX KOHAEHCcAaTopa C
emkocTamm C;=1,5mKP, C,=7 mk®P, C3=2 mK®P coeanHEHDI
nocsefo0BaTesIbHO U NPUCOeANHEHbI K UCTOYHUKY TOKa. Mpwn
9TOM 3apAL BTOPOro KOHAeHcaTopa pasBeH 14-10" Kn. a)
HaliTu sHepruio aTolh 6aTapen. 6) He oTK/IOYasA UCTOYHMKA
TOKa oT 6aTapen KOHAEHCATOPOB, Pa3aBUratoT NAACTUHbI
TpeTbero KOHAEHcaTopa, YBE/IMYMBAA PACCTOAHNE MEXKAY
HUMM B 2 pa3a. HaT nameHeHne eMKocTu 1 3apaaa
6atapeun. OteeT: 490 mAK, 0,21 mK®, 0,4 mKn.

3apgaHue 13. 1Ba anemeHTta (€,=1,2B,r;,=0,10m, E,=0,9
B, r, = 0,3 Om) coeagnMHeHbl 0AHOMMEHHbIMW MOJIIOCaMMU.
ConpoTtunsneHune R coeguHuUTeNbHbIX NPOBOAOB pasHo 0,2
Om. Onpegenuntb cnny Toka B Luenu | 1 pasHOCTb
NOTEHLMANOB Ha 3aXKMMaXx KaxKa0ro uctoyHmka. Oreet: 0,5
A; 1,15B; 1,05 B.

3apaHue 14. Kpyrosoit BUTOK paguycom R=15,0 cm
PacnonoXeH OTHOCUTEIbHO BECKOHEYHO AJ/IMHHOrO NPoBOoAa
TaK, YTO ero NJI0CKOCTb NapassesibHa NPOBOAY.
MepneHAWKYAAP, BOCCTAHOB/IEHHbIN Ha MPOBOA, U3 LLEeHTPa
BWUTKA, ABNAETCA HOPMAsbIO K NJIOCKOCTU BUTKA. Cnia TOKa B
nposoge |;=5A, cuna Toka B BUTKe Tokn  |,=1A. PacctoaHue
OT LLeHTpa BMUTKa Ao nposoga d=20 cm. Onpegenute
MArHUTHYIO MHOYKUMIO B LLeHTpe BUTKa. OTBeT: Bo=6,5MKTA.

3apaHue 15. MpoBoAALLMIN NIOCKUIA KOHTYP, UMEIOLLUIA
dopmy oKpyKHOCTK paguyca r = 0,05 m nomelleH B
OLHOPOAHOE MarHUTHOE Nnose Tak, YTO IMHUN MAarHUTHOM
WHAYKUMW NONA Hanpas/ieHbl NepneHANKYIAPHO MIOCKOCTH
KOHTypa. ConpoTtusneHune KoHTypa R =5 Om. MarHnTHas
MHAYKUMA meHAeTca no 3akoHy B = kt, rae k=0,2 Ta/c.
Onpegenwvte: a) 3.4.C. MHAYKLMM, BO3HUKAIOLLYIO B 3TOM
KOHTYpe; 6) cMny MHAYKLUMOHHOIO TOKa; B) 3apsA, KOTOpPbIi
npoTeyeT MO KOHTYpPY 3a NepBble 5 cekyHA, U3MeHeHMA Nons.
OteT: 1,6 MmB; 0,3 MmA; 1,6 mKn.

3apaHue 16. KaTywKa HamoTaHa MmeaHbIM NPOBOAOM
avameTtpom d=0,2 mm c 0bwen ganHom =314 m n nmeet
MHAYKTUBHOCTb L=0,5 4. Onpegenntb conpoTmsieHne
KaTywku: 1) B Leny NoCTOAHHOIO TOKa; 2) B Lenu
nepemeHHOro ToKa c yactoton v=50 'y, OteeT: R=160 Om;
R=224 Om.
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2 cemecTp

3apaHue 17. B onbiTe KOHra cteknAHHAA NAACTUHKA
TO/ILLMHOM B 2 CM NOMELLAETCS HA NYTU O4HOro U3
MHTepdEPUPYIOLLNX TyYen NepneHamKyaapHo ayyy. Ha
CKOJIbKO MOTYT OTINYaTbCA APYr OT ApYyra 3HA4YeHuA
NoKasaTenA NpesioMIEHNSA B PA3/IMYHbIX MECTax NMIACTUHKN,
4YTOObl U3MEHEHME PA3HOCTU X043 OT 3TOM HEOAHOPOLHOCTH
He npeBbiwano 1 Mkm? OTBeT: A<n=5-10".

3apaHue 18. My4yoK 6enoro cBeTa NafaeT HOPMasIbHO K
NOBEPXHOCTU CTEKNAHHOM NAACTUHKKN  ToAwmHon d=0,5
MKM, HaxogsAllelca B Bosayxe. Mokasatenb npesomiaeHuns
ctekna n=1,5. B pesynbtate nHTEpdEepeHuMm MHTEHCUBHOCTb
HEKOTOpPbIX BOJIH, A/IMHbI KOTOPbIX /1eXAT B Npeaenax
BMAMMOro cnekrtpa (ot 400 go 700 HM), ycunusaeTca npu
oTpaxkeHuun. Onpegenunte aanHbI 3TUX BoaH. OTeeT: 0,6
MKM4 0,43 MKMm.

3apanue 19. Mnockas sBonHa (A=0,5MKm) nafaeT HOPMaJbHO
Ha anadparmy c Kpyriabim oTBepcTuem anametpom 1,0 cm.
Ha Kakom paccToaHnmM OT OTBEPCTUA HA ero oCu A,0JIXKHA
HaXo4MTbCA TOYKA HabatoaeHun, YTobbl oTBEPCTUE
OTKpbIBano: 1) oaHy 30Hy dpeHento; 2) ase 30HbI PpeHens?
OtBeT: 50; 25 m.

3apaHue 20. Hai'Tn HanbonbKWiA NOPSAOK CNEKTPA A4NA
KEeNToM IMHUM HaTpUA C AIMHOMN BO/IHbI A=589 HMm, ecaiu
NOCTOAHHAA AUdpPaAKLMOHHOM peweTkn d=2mMKm. CKONbKO
BCEro MaKCMMYyMOB AaeT 3Ta pelweTka? Mo Kakum yrnom ¢
Habntogaetca nocnegHnin makeumym? OTeer: 3; 7; 62°.

3apaHue 21. [1Ba nonapm3aTtopa pacnosoXkKeHbl TaK, YTO Yron
MEX Y UX NIOCKOCTAMM NPOnycKaHua paBeH  25°,
OnpeaennTb, BO CKOJIbKO Pa3 YMEHbLINTCA MHTEHCUBHOCTb
€CTeCTBEHHOro CBeTa Npu NPoxoxKaeHun: 1) yuepes ogmH
(nepBblit) Nnonspusatop, 2) yepes oba nonspusaTopa.
KoadduumneHT nornoweHuns ceeta B nonsipmsaTope paseH
0,08. OTBeT: 2,17; 2,88.

3apaHue 22, YepHoe Teno umeet temnepatypy 3 KK. MNpu
OXNaXKAEHUWN Tea AIMHA BOJIHbI, NPUXOAALLAACA Ha
MaKCUMYM U3lydaTeNbHOM CnocobHOCTU, U3MEHMAACh Ha 8
MKM. [10 KaKol TemnepaTypbl oxnaaunocb teno? OTeeT:
323K.

3apaHue 23. Y3KMI NYYOK MOHOXPOMATMUYECKOrO
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PEHTreHOBCKOro U3/y4eHUA NajaeT Ha paccemBatowee
gelecTso. [pn aTOM A/IMHA BOHbI U3/ly4EeHMA, PACCEAHHOro
nog yrnamm 60° 1 120°, oTAnyatoTcs Apyr oT gpyra B 2 pasa.
CuuTasn, 4To paccesHne NPOUCXOAUT Ha CBOBOAHbIX
3/1eKTPOHaxX, HaNTW ONHY BOJIHbI NAAAOLWErO U3TYYEHUA.
OtBeT: 1,2 nm.

3apaHue 24. KpacHana rpaHuua  ¢oToadpdekta ans
HEKOTOPOro MeTasia paBHa 275 Hm. Haiitu: 1) paboty
BbIXOZa 3/IEKTPOHA M3 3TOr0 MeTaNa, 2) MaKCUMaNbHYHO
CKOPOCTb 3/IEKTPOHOB, BbIpbIBAEMbIX U3 3TOrO MeTania
CBETOM C A/IMHOW BOAH 180 HM, 3) MaKCUMabHYO
KWHETUYECKYIO SHeprunto aTux anekTpoHos. OteeT: 4,523B;
9,1-10° m/c; 2,383B.

3apaHue 25. dneKTpoH 06/1a4aeT KUHETUYECKOM SHeprnen
30 3B. Onpegenntb gebponaeBCcKyto AANHY BOJHbI
3N1eKTPOHa. Bo CKONIbKO  pa3 M3MEHUTCA 3Ta A/IMHA BOJHbI,
€C/IM KNHETUYECKanA SHeprna ymeHolLmTcA Ha 20%? OTeerT:
2,2:10"%m; 1,12.

3apaHue 26. MNpu 4BMKEeHUN YacTULpbl BAOJIb OCU X CKOPOCTb
ee MoxXeT 6bITb onpeaeneHa c TOYHOCTbO (owmnbKol) go 1
cm/c. HatTn HeonpeaeneHHOCTb KOOPANHATbI, eC/N
yactuuen asnserca: 1) anekTpoH, 2) gpobuHka maccon 0,1r.
OteT: 0,01m; 10%m.

3apaHue 27. Yactnua HaxoauTca B 6eCKOHeYHo r1yboKkoi
OAHOMEPHOW NOTEHUNANbHOW UMEe MUHUMAJbHYIO
sHepruto. KakoBa BeEPOATHOCTb OBHapY»KeHMA YacTUlbl B
cpepHel Tpetn ambl? OTBeT: 0,609.

3apaHue 28. OnpenenvTtb AJINHY BOJIHbI, COOTBETCTBYHOLLYIO
TpeTbel NMMHUKN cepumn banbmepa: 1) B cnektpe nsnyyeHum
BOZOpOAa, 2) B cnekTpe u3nyyeHus noHa reaus. OTeeT:
434Hm, 109HM.

3apaHue 29. Onpegenute nepuos noaypacnaga u
210 .
HaYaNIbHYI0 aKTUBHOCTb BUCMYTa ¢, Bi, ecin U3BECTHO, 4TO
BMCMYT maccoii m = 1, BbibpacbiBaeT 4,58-10" 8 —yvactuy,

3a 1 cekyHAy. Bo CKOIbKO pa3 U3MEHUTCA aKTUBHOCTb 33
mecay? OteeT: 5 cyToK; 64 pasa.

3apaHue 30. Agpo 6epunnna-7 B-pagMoaKkTUBHO NO CXeme
K-3axBara. 3anucatb peakunto. Kakne yactmupl npu atom
obpasoBannch?

3apaHue 31. BbluMcanTb B a.e.M. maccy agpa °Cc,y
KOTOPOro SHeprua CBA3N Ha OAUH HYKAOH paBHoO 6,04 MaB.
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Otet: 10,0135 a.e.m.

3apaHue 32. ConiHeYHaa NOCTOAHHAA 4N1a 3eman
(3HEprusa conHeYHOro U3Ny4yeHus, NagatoWwero B eANHULY
BPEMEHW Ha eAVHMLY MIOWaAN B MepneHaANKyIapHOM
HanpaeaeHuu) pasHa 1370 Osk/cm. Onupascb Ha 3Ty
BE/IMYMHY, HalAMTe, CKONIbKO MO Macce BOAOPOAA BbiropaeTt
€XXeCeKyHAHO BHYTPM COJIHLA, €C/IN N3BECTHO, YTO
WUCTOYHMKOM 3HEpPrum cosiHUA ABMAETCA CUHTES YeTbipex
agep Bogopoaa ¢ obpasoBaHmem agpa reauna-4. Oteet: 630
MJH.T/C.

Bnagetb

MPpaKTUYCCKUMH HaBbIKaMH
HCIIOJIB30BaHUsA DJJICMCHTOB
(l)I/ISI/I‘IeCKOFO OKCIICPUMEHTA

u peuieHus  (puU3NUECKUX
3a1aq Ha JPYTUX
JUCIUIUIMHAX;

HABBIKAMH U METOIHKaAMH
0000IIeHUsI  pEe3yNIbTaTOB
pemeHus 3ajad,
JKCIEPUMEHTANBHOM
JIeSITeIbHOCTH;

MeToJaMHu
JKCTIEPUMEHTAIILHOTO
uccieoBaHus B (Qu3MKe
(TTaHUpoBaHwMeE,
MOCTaHOBKa U 00paboTka
JKCIIEPUMEHTA);
HaBBIKAMH
MEXIUCIUTUIMHAPHOTO
MPUMEHEHHUS 3aKOHOB
bu3uKy.

MpumepHbIiA NnepeyeHb BONPOCOB U 3a4aHuii no
nabopartopHbiMm pabotam

1 cemectp

Ne 1 «MpumeHeHne 3aKOHOB COXPaHEHUA AN OnpeaeeHus
CKOPOCTW NnoJsieTa nyam»

1. MpuBeauTe npumepbl CWA, LAOWMX pPasHble BUAb
NOTEHLMANbHOMN 3HEpPrMu. KakMe M3 HUX NPUCYTCTBYIOT B
[AHHOM pabote? N306pasuTe cxemy
9KCMEePVMEHTA/IbHOWM YCTAHOBKM U YKAXKUTE HA HEW CUAbI,
JelcTByloWMe Ha Bce Tesa, BXOAALME B CUCTEMY, B
KaXK4bli MOMEHT BPEMEHM.

2. Kakwue BE€/INYNHDI nmenn KMHEeTU4eCKana n
noTeHUMasbHaAa 3HEPrna CUCTEMbI «NYAA+MaATHUK» B
pPa3nIn4Hble MOMEHTbI onbITa? anACTaBbTe cxemy

MU3MEHEHUA KUHETUYECKON W MOTEHUMANbHON 3Hepruu
cUcTemsl.

3. NS KaKMX MOMEHTOB BPEMEHMW B aHHOM 3KCMEpUMEHTE
MOHO TMPUMEHATb 3aKOH COXPAHEHWUS MeXaHWYeCcKoM
SHEpPruK, a /1A Kaknx Henbsa 1 noyemy? Cxema.

4. [nA KakKMX MOMEHTOB BPEMEHW B JAHHOM 3KCNEpPUMEHTE
MOXHO MPUMEHATb 3aKOH COXPAHEHMSA UMMy/bCa, 3 AS
KaKuX Hesb3A U novyemy? Cxema

5. Wcnonb3ys 3aKoHbl COXpaHeHUs nosyuuTe Gopmynay ans
pacyeTa CKOPOCTM MoJieTa Nyau B AaHHOM paborTe.

6. Kak npoussogutcs 06paboTka 3KCNepMMEHTa/bHbIX
JaHHbIX B fJaHHOW paboTte. Kak onpegensetca
[OBEPUTE/IbHBIM  MHTEpPBas  CKOPOCTM U CpeaHAn
KBaZApaTMYECKan MNOrPeLHOCTb OTKIOHEHUS MAATHUKA?

Ne 4 «MiccnepgoBaHue BpawaTeNbHOro ABUMKEHNA TBEPAOrO
Te/la BOKPYr HEMOABUMXKHOMN OCU»

1. Kakos XapaKkTtep 3aBUCUMMOCTU MOMEHTa UHepuun oT
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paccTofiHWA, Ha KOTOPOM HaxoguTcs Teslo OT Ocu

BpalLeHma? B gaHHol pabote. MocTpoinTe rpadmk 3ToM

3aBMCUMOCTM.

Kak aKcnepuMmeHTaibHO onpeaenseTca MOMEHT MHEPLUM

Tena B faHHoM nabopaTtopHoi paborte?

Kakue 3aKOHbl COXpaHEeHMs MPUMEHAIOTCA ANS BblBOAA

pacyeTHbix dopmyn? Monyuute dopmyny AnA pacyeTa

MOMEHTa MHEPLMU MAATHUKA.

KakoBa 3aBMCMMOCTb YI/IOBOTO YCKOPEHWs Tesna oT

MOMEHTA MNPWUJIOXKEHHbIX K HEMY CWUA U  MOMEHTA

nHepumm Tena? MoctpoiiTe rpaduK aHHOM 3aBUCMMOCTH
Kak Ha maaTHuke Obepbeka moryT ObiTb onpeaeneHbl

YI/I0OBOE YCKOPEHWE, MOMEHT [EeUCTBYIOLWMX CUA WU

MOMEHT UHepLmn?

Kak B JaHHOM paboTe paccyMTbiBaeTCA MOrpeLHoCTb

onpegefieHnss MOMEHTA WHEPLMU Tena OTHOCUTEsIbHO

NPOW3BOJIbHOM OCK BPaLLEHUNA?

MpoAeMOHCTPUPYTE BO3MOXKHOCTb MPUMEHEHUSA Cpeapbl
Microsoft Excel (nnu pgpyroii cpegbl) ana obpaboTku

9KCMEePUMEHTA/IbHbIX AaHHBbIX.

Ne 5 «OnpegzeneHune xapakTepPUCTUK 3aTyXatoLLMX

KonebaHni pU3NYECKOro MasiTHMKa»

1.

MNoyemy KonebaHua MaATHWMKA B AaHHOW paboTte OyayT
3aTyxaloLWwmmm, faxe npu BbIK/ItOYEHHOM
a/IeKTpOMarHumTe?

3anuwuTe ypaBHEHWA 3aTyXaloWMX W He3aTyxatoLmx
KonebaHui, cpaBHUTE UX.

Kak amniuTyga 3aTtyxatowmx KonebaHuii 3aBucuT OT
BPEMEHMU U OT Yncna konebaHmnin?

KakoB ¢OU3NYECKMI CMbICT BEANYMH NPUMEHUTENBHO K
[aHHOM paboTe: HayasibHaA amnauTyaa KonebaHui,
HayanbHaa ¢asa KonebaHM, KpyroBas 4acToTa
KonebaHuit, nepuog  KonebaHu,  KoapoMUMEHT
3aTyxaHusA, BpPemMsa pesakcaumu, Jorapudpmmyeckuii
AEKPeMEHT 3aTyxaHus, 4o6pOoTHOCTb. KaKk OHU MeHstoTeA
¢ poctom U?

KaKk MeHAIOTCA XapaKTEPUCTUKM 3aTyXaloWwmx KoaebaHui
HayanbHaA amMnauTyaa KosnebaHui, HavanbHaA ¢a3a
KonebaHuil, KpyroBas u4actota KosnebaHui, nepuog
KonebaHui, KoadpduumeHT 3aTyxaHus, Bpems
penakcauuu, norapnudmUUecknii LeKPeMEHT 3aTyxaHus,
[OOPOTHOCTL €CIM  OAMH U3  MapameTpoB  AaHHOro
¢du3mnyeckoro masTHuka: |, m, L, k yBennuurca (nmbo
YMEHbLUWTCSA) npu GUKCUPOBAHHbBIX  3HAYEHMSAX
OCTaBLIMXCA?

Ona 4yero, B paHHOM pabote, rpadukM CTPOAT B
norapuemmyeckommaciutabe?

MpoAeMOHCTPUPYTE BO3MOXKHOCTb MPUMEHEHUSA Cpeapbl
Microsoft Excel (unu pgpyroii cpegbl) ana obpaboTku
9KCMEePUMEHTA/IbHbIX AaHHBbIX.
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Ne 11 «M3yyeHne CTaTUCTUHECKNX 3aKOHOMEPHOCTEN»

1.

KakoBo pacnpezeneHue Apobu no fyelikam Ha [ocke
FanbToHa? Kakoe pacnpeaeneHve aHa/0rMYyHO AaHHOMY
B MKT?

KakoBo pacnpegeneHve 3/eKTPOHOB MO  MOZAY/IHO
CKOpOCTM B fAaHHOM paboTte? YTOo npoucxoaut npwm
N3MEHEHUWN HANpPSXKeHUs Hakana?

Kakue cTatuctnyeckme meTtoabl NPUMEHSAIOTCA B AaHHOW
pabote?

MpoAeMOHCTPUPYHTE BO3MOXKHOCTb MPUMEHEHUA cpesbl
Microsoft Excel (nnu gpyroii cpegbl) ans o6paboTku
9KCMEePUMEHTA/IbHbIX AaHHBbIX.

Ne 14 «OnpeaeneHue nokasatena agmMabaTbl METOAOM

KnemaHa v lesopma»

1.
2.

O6bACHUTE XO4 3KCMEPUMEHTA M pe3y/ibTaTbl pacyeTa.
HasoBuTe npouecchbl, Npoucxoadwme C rasaom, B Xoae
3KCMepuMmMeHTa 1 u3obpasnTe Mx rpapuyecku.
3anuwuTe  ypaBHeHWA  gAs  BbiBOAa  GOpPMYybl
rnokasaTens aaunabarbl.

MpoAeMOHCTPUPYIUTE BO3SMOXKHOCTb NPUMEHEHUA Cpeabl
Microsoft Excel (unu gpyroii cpegbl) ans o6paboTku
3KCNEPUMEHTA/IbHbIX AAHHbIX.

Kak B gaHHON paboTe MUHMMU3MPYETCA MOrpelHoCTb
3KCNEPUMEHTA/IbHBIX AAHHbIX?

Ne 21 «MccnepoBaHme 3N1EKTPOCTAaTUYECKOTO NOASA C

NMOMOLLIbHO 30HAa»

1.

YTO TaKoe HanpsKeHHOCTb 3/7eKTpuyeckoro nons? Kak
rpaduyecku npeacTaBuTb pacnpegeneHue
HaNPAXKEHHOCTM B Pa3HbIX TOYKAX 3/IEKTPUYECKOrO Mo/
B AaHHOW pabote?

YTO TaKoe MOTEeHLMan 3/eKTpocTatuyeckoro nona? Kak
rpaduyeckn NpeacTaBuTb pacnpeseneHme noTeHuuana B
Pa3HbIX TOYKAX 3/IEKTPMUYECKOTO NOAA B aHHOW paboTte?
Yemy paBHa paboTa Mo nepemeLieHuto 3apsaga BAO/b
9KBMMOTEHUMANBbHOM MOBEPXHOCTM WM MO 33aMKHYTOMY
KOHTYpY, OFPaHWYEHHOMY Yy4yacTKaMW CWJIOBbIX U
3KBMNOTEHUMANbHbLIX JANMHUIN? Bbluncante paboty no
nepemeLLeHuto 3apsaaa No 3a4aHHON TPAEKTOpPUM.

Kak M3mMeHMTCA KapTUHA CUN0BbLIX U IKBUMOTEHLMA/bHbIX
JIMHUI NpU yBENIMYEHUN (YMEHbLIEHUK) HampsKEHHOCTU
MeXAay 3NeKTpogamm?

Ne 24 «PaclmpeHue npesena U3MepeHus amnepmeTpa
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NOCTOAHHOIO TOKa»

1. KakoB npuHUMN LOEWACTBUA  3NEKTPOUIMEPUTE/bHbIX

nprbopos MarHUTO31EKTPUYECKOTO "
3/1EKTPOMArHUTHOrO TWMA, NPUMEHAEMbl B  AaHHOMN
pabote?

2. YTO Ha3bIBAlOT TOKOM TOJIHOTO  OTK/JIOHEHUS U
HanpsaXeHnem NoOJIHOrO OTK/IOHEHMUS

3NeKTpon3mepuTenbHoro npnbopa?

3. Kakum obpasom BKAKOYAIOT amrnepmeTp U BOSIbTMETP B
SNIEKTPUYECKYI0  Lenb ANA  WM3MEepeHuUA ToKa W
HanpsaKeHua? NpPoaeMOHCTPUPYNTE HABbIKW BKIOYEHUA
3TUX NPUBOPOB B SNEKTPUYECKYIO LieNb.

4. Yto Takoe WyHT? [na 4Yero M Kak OH ucnonb3yerca?
MpoaeMOoHCTpUpYTE NCNONb30BAHME LUYHTA.

5. Yrvo Takoe pobaBoyHoe conpoTusaeHue? [1na yero m Kak
OHO ucnonb3lyertca’? MpoaemoHcTpupyinTe
MCNoNb30BaHWe A06aBOYHOrO CONPOTUBIEHUS.

6. TMpoAeMOHCTPUPYINTE BO3MOXKHOCTb MPUMEHEHUA Cpeabl
Microsoft Excel (unu pgpyroii cpegbl) ana obpaboTku
3KCNEePUMEHTA/IbHbIX AaHHbIX.

7. Kak B paHHOM paboTe MUHUMM3IMPYETCA MNOrpeLHOCTb
9KCNEePUMEHTA/IbHbIX AaHHbIX?

Ne 28 «OnpeaeneHme NHAYKTUBHOCTM KaTyLW KN U MarHUTHOM
NPOHNLAEMOCTH GepPOMArHUTHOro Tena»

1. Kakue npubopbl npumeHAnnce B gaHHoi paborte ans
onpegenvsa NapameTpoB MOCTOSHHOMO UM NMEPEeMEHHOro

TOKa?

2. Monyuute dopmyny ans pacyeTa MoJIHOTO
COMpPOTUBNEHUA uenm nepemMeHHoro TOKa,
ncnosb3yemMol B gaHHoW pabote (Mam npeacTaBaeHHOM
npenogasartenem).

3. Kak onpegenanacb MHAYKTUBHOCTb KaTylKWM B OaHHOM
pabote? Kakum elwe cnocobom MOMKHO oOnpesennTb
WHAYKTUBHOCTL?

4. [poaeMOoHCTPUpPYIMTE BO3MOXKHOCTb NPUMEHEHUA cpeabl
Microsoft Excel (unu pgpyroii cpegbl) ana obpaboTku
3KCNEPUMEHTA/IbHbIX AAHHbIX.

2 cemecTp

Ne 32 «OnpegeneHve pagnyca KpUBM3HbI IMH3bI U NMOAOChI
NpPOnycKaHUs cBeTodUIbTPa C MOMOLLbIO KoJlel, HbtoToHa»

1. Kak obbsacHaeTca nosasaeHue Kosnel HotoToHa?

2. Monyunte dopmynbl ans pacyeta pPagmycoB TEMHbIX U
CBeT/bIX Konew, HbloToHa.

3. Nonyunte dopmyny ans onpepeneHns  paguyca
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KPWBU3HbI JINH3bI.
4. Kak B paHHOlU paboTe MMHUMMWBMPYETCA MOrPeLHOCTb
3KCMepPMMEHTa/IbHbIX AaHHbIX?

Ne 34 «OnpeaeneHue AAVHbI CBETOBOW BOJIHbI U
XapaKTePUCTUK AUDPaAKLMOHHOM pPeLLueTKU»

1. KakoBbl NapameTpbl U XapaKTEPUCTUKU SNPPAKLNOHHOM
peLeTKM, NPUMEHAEMOW B IKCTIEPUMEHTE?

2. Monyunte dpopmyny Ans onpeseneHus AANHbI CBETOBOM
BOJIHbI NpW ANdpPaKLMM Ha ANDPAKLMOHHON peLIeTKe.

3. KaKoBO npaKTnyeckoe npumMeHeHue AUPPaKLMOHHDBIX
peLleToK?

4. Kak B paHHOlM paboTe MMHUMMWBMPYETCA MOrPeLIHOCTb
3KCMepPMMEHTa/IbHbIX LaHHbIX?

Ne 35 «OnpegeneHve KOHLEHTpauun pacTBOPOB caxapa U
NMOCTOSIHHOM BpaLLeHUA»

1. Ha OCHoBe Kakoro ABNeHmA onpepaensercs
KOHLeHTpauma pacTBopa caxapa B  AaHHOM
aKcnepumeHTte?

2. ToAcHMTE YCTPOWCTBO M MPUHLMN AENCTBUA NPU3MbI
Hukona

3. TMoAcHWTe  yCTPOMCTBO WM NPUHLUMN  AeNCTBUA
noJslyTeEHEBOro caxapumeTpa

4. KaKk B AaHHON paboTe MMHMMM3IUPYETCA MNOrPeLIHOCTb
9KCNEePUMEHTA/IbHbIX AaHHbIX?

N2 36 «CHATME BO/IbTAMIMEPHbIX XapaKTEPUCTUK
boTO31IeMEHTa U onpesesieHe ero YyBCTBUTE/IbHOCTUY

1. MMpoaHanusmnpyiTe Noay4eHHble B NabopaTopHoi paboTe
BAX

2. Kak onpegensetca noctoaHHaa [lnaHka B8 AaHHOM
aKcnepumeHTte?

3. Kak B paHHOM paboTe MUHUMM3IMPYETCA MNOrpPeLHOCTb
9KCNEePUMEHTA/IbHbIX AaHHbIX?

4. Kak B faHHOW paboTe paccuymTbiBaeTca MOrpeLHoCcTb
onpeaeneHus NocToaHHoM MNnaHka?

5. TMpoaemMoHCTPUpPYnTe BO3MOXKHOCTb MPUMEHEHUA Cpeabl
Microsoft Excel (unu pgpyroii cpegbl) ana obpaboTku
3KCNEePUMEHTA/IbHBIX AaHHbIX.

Ne 41 «UccnepoBaHue BO3OYKAEHUSA aTOMOB rasa»

1. Ob6bAcCHWTE MPUHUMN OMpefeneHus  BO3OYKAEHHbIX
COCTOSIHMIA aTOMOB rasa B 3KCMepumeHTe?
2. ToAcHWTe NPUHLMN PaboTbl 31EKTPOHHON laMnbl

3. B Kakom pauanasoHe 3/IEKTPOMArHUTHbIX BOJIH NEeXUT
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n3lyyeHne BO3OYKAEHHbIX aTOMOB MapoB PTyTU U
noyemy?

Kak B gaHHOM 3KcnepumeHTe onpegensercs ob6aacTb
JIOKaNM3aUMM 3/IEKTPOHA M KaK MOJIyYeHHble JaHHble
COrNacytoTcs C TEOPETUYECKMMM NPESNoCbIIKaAMU?

Ne 42 «OnpegeneHue rnaBHbIX KBAHTOBbIX YNCE

BO36YKAEHHbIX COCTOAHWI aTOMa BOAOPOLA»

1.

MoAcHUTEe YCTPOMCTBO U NPUHLMN paboTbl CNEKTPOCKONa,
MCNo/Ib3yeMoro B AaHHOM paboTe

Monyunte dopmyny ana  onpegenvHua  NaBHbIX
KBaHTOBbIX 4uceN BO3BYKAEHHbIX COCTOAHWIM aToma
BOZOpPOAa U APYrMX BOAOPOAONOA06HbIX aTOMOB

YT0 Ha3sbIBaeTCA rpaaynpoOBOYHbIM rpaduKom?
MpoAeMOHCTPUPYIUTE BO3MOMKHOCTb MPUMEHEHUA Cpeabl
Microsoft Excel (unu pgpyroii cpegbl) ana obpaboTku
3KCNEPUMEHTA/IbHBIX AaHHbIX

Ne 51 «WM3yyeHMe 3aKOHOMEPHOCTEN a-pacnaga»

YTO TaKoe aKTMBHOCTb PALMOAKTUBHOIO 3/IEMEHTA, €e
BblYMC/IEHWE U €4MHULbI USMEPEHUA.

B yem cocTouT 3aKoH lelirepa - Hettona?

KaK oueHWTb 3HEepruto a - 4YacTmubl?

YcTpolicTBo n npUHUMN paboThl CYeTYMKa
levirepa-Mtionnepa.

MpoAeMOHCTPUPYIUTE BO3MOMKHOCTb MPUMEHEHUA Cpeabl
Microsoft Excel (unu pgpyroii cpegbl) ana obpaboTku
3KCNEPUMEHTA/IbHBIX AaHHbIX

Ne 53 «OnpegeneHve MakCMMabHOM 3Hepruu B-yactuy, n

naeHTUPMKaumMa paanoaKkTUBHbIX MPENapaToB»

1.

KaKue n3BecTHbl pa3HOBUAHOCTM BeTa-pacnaga? Kakas
M3 HUX UcCceayeTca B laHHOM SKCNepumeHTe?

B Kakux AnanasoHax HaxoA4ATcsA nepuoAabl noaypacnaga
W aHeprumn 6eTa- pacnaga NPUPOLHbLIX PaANOHYKAUA0B?
KaKoBbl OCHOBHble 0COHEHHOCTM B3aMOAENCTBUA
b6eTa-4yacTuL, C BELLLECTBOM?

MpoAeMOHCTPUPYIUTE BO3SMOXKHOCTb NPUMEHEHMUA Cpeabl
Microsoft Excel (nnu gpyroii cpegbl) ana 06paboTku
3KCNEePUMEHTA/IbHBIX AaHHbIX

OMK-4 roToBHOCTbIO C ecTeCTBEHHOHaY4YHbIX NO3ULMIT OL,eHUBATb CTPOEHUE, XMMUYECKUIA U
MMUHEpPaNbHbIA COCTaB 3€MHOM KOpbl, Mopdoaornyeckme ocob6eHHOCTU U reHeTUYECKUE TUMbI

MeCTOPOXKAEHMI TBEPAbIX NONE3HbIX UCKONaeMbiX NPU pelleHnn 33434 No PaLuoHaNbHOMY U
KOMMJIEKCHOMY OCBOEHUIO FeopPeCcypCcHOro NoTeHunana Heap

3HaTb

MeTOoAdbl aHa/In3a U
MmoaennpoBaHuMA

MNepeueHb TeOpeTUYECKMX BONPOCOB K 3K3ameHy ( 1
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CNOXHbIX GU3UYECKUX
NpoLLeccos;

MeToAbl M NoAX0oAbl K
TeopeTnyeckomy 1
3KCNEePUMEHTA/IbHOMY
nuccnenoBaHuio,
npumeHsiemble B pu13nKe
W pacnpocTpaHaoLmecs
Ha gpyrve obnactu
3HAHUN.

ceMecTp):

1. KuHemaTMKa nocTynatesiibHOro AsukeHus. [oHATHe
paguyc-BEKTOpa, CKOPOCTM WM YyCKOopeHusa. HauanbHble
ycnosusa. Npsamas n ob6paTHas 3a4a4um MEXaHUKM.

2. [BWKeHMEe MO OKPYXKHOCTWU. Yros mnoBopoTa, Yr/i0Bas

CKOPOCTb U yri0Boe ycKkopeHune. CBA3b Yr0BbIX U JIMHEWHbIX

BEJINYMH.

3. KpuBonuHeliHoe  aBwKeHue. TaHreHuuanbHoe W

HOpMasibHOe ycKopeHue. MonHoe ycKopeHue. Yron mexay

CKOPOCTbIO U YCKOPEHUEM.

4. WHepupanbHble cucTembl oTcyeTa. [oHATME CuUAbI,

Maccbl M umnyabca. OCHOBHOW  3aKOH  AMHaMUKK

NOCTYNaTeIbHOTO ABUKEHUS.

5. MOMEHT umnysbca U MOMEHT CU/bl OTHOCUTE/IbHO

TOYKM. OCHOBHOE YypaBHEHWE AWHAMMKM BpaALLATE/IbHOrOo

ABUXKEHUS.

6. BpalleHWe BOKpyr HenogBW)KHOW ocu. MoMeHT

WHepuuu. PacyeT MOMEHTOB MHepuMM NPOCTbIX Tes.

Teopema LWTeinHepa.

7. 3aKOHbl COXpPaHEHMS B MeXaHWKe. 3aMKHyTas cucTema.

3aKOHbI COXPAaHEHUA UMMYJ/IbCA U MOMEHTa MMMy /bCa.

8. Pabota M  MowHOCTb. KuHeTuyeckas  3Heprus

MOCTYNaTe/IbHOTO U BPALLATE/IbHOTO ABUMKEHMA.

9. KoHcepBaTuBHble cuAbl. [OTEHUMANbHAA 3Heprus.

3aKOH COXpaHEeHWsA NOJIHON MEXaHMYECKoM 3Hepruu.

10. OBa cnocoba onucaHusa B3aumogencteus. [surKeHue

YacTUubl B OA4HOMEPHOM CTALMOHAPHOM nosie. CBA3b MeXay

CUNOM N NOTEHLMANbHOW 3HEeprue.

11. FapmoHuyeckne KonebaHuAa. AmnAMTyAa, 4acrToTa,

HayanbHaa ¢asa. MatemaTUYeCcKUn U PUINYECKUIA MAATHUK.

JHeprvsa rapMoHNYeCcKMX KoanebaHui.

12. 3atyxatowme KonebaHua. XapaKTepuCTUKKU 3aTyxaHus.

JHeprua 3aTyxatowmx konebaHum.

13. Obuwee nNoHATME O BOMHAX. XapaKTepuCTUKK bBeryuwiei

BOJIHbI. BO/IHOBOE ypaBHEHWE MJIOCKOM BOJIHbI.

14. HanoxkeHue ynpyrux BosH. CTosAyas BOJSHA W ee

ocobeHHocTU. KoniebaHne HaTAHYTOM CTPYHbI.

15. Noctynatbl JliHWTENHa. 3amensieHMe  BPEMEHW.

NlopeHueBO  COKpalleHWe  OJIMHbI. PenAatTuBucTCcKMe

WHBApUWaHTbI. UHTepBan.

16. PenatuBucTcKMit Mmnynbc. CBA3b Maccbl, 3HEPrUu U

MMMy/IbCa YacTULbl. DHEPrus MoKosA. 3aKOHbl COXPaHEeHMs

npv PenaTUBUCTCKUX CKOPOCTSX.

17. MakpocuctemMa. MUKPOCOCTOAHME M MAKPOCOCTOAHME

cuctembl. CTatuctTuyeckuii nogxos. NoHATME BEPOATHOCTM U

cpepHen Be/IUMHbI.

18. ®yHKuMA pacnpegeneHuns  CAy4aliHOM  BEINYMHBI.

PacnpegzeneHune MoaeKya Nno npoeKkuusam CKopocCTei.

19. PacnpegeneHve MOJIEKYNl MO  MOZAY/O  CKOPOCTHU.

Hanbonee BeposTHan, cpegHss W CpefHeKBapaTUYHas

CKOpOCTW.
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20. Mogenb ngeanbHoro rasa. [JasieHune 1 TemnepaTtypa
TOYKM  3PEHUA  MOJIEKYNAPHO-KMHETUYECKON  TEOpUW.
YpaBHeHMne COCTOAHUA naeasbHOro rasa.

21. PacnpegeneHve MoJIeKy/N MAEaAbHOro rasa rno BbiCcOTe
B nosne Taxectn 3emnun. bapomeTpuyeckas opmyna.

22. TMoHATME cTeneHel cBobogbl mosekyabl. Teopema o
paBHOpacnpeneneHUm sHeprum no creneHsam ceobospbl.

23. BHYTpEeHHAA 3Heprus Kak GyHKLUMA COCTOAHUS CUCTEMBI.
MNepBoe Havyano TepMOANHAMMUKMN.

24. Pabota Kak ¢yHKUMA npouecca. M3oxopuueckuid,
N306apUYECKMI U U3OTEPMUYECKMIA NPOLLECCHI.

25. MoHatue TenJ0eMKoCTH. TennoemKkocTb npu
n3oxopuyeckom n nsobapuyeckom npoueccax. MoctoaHHan
agnabarsbl.

26. ApnabaTuueckuii npouecc. Mepsoe Havano
TEePMOAMHAMUKM 444 aaunabaTtuuyeckoro npouecca.
YpasHeHwue [yaccoHa.

27. Uuknnyecknin  npouecc. KoapduumeHT nosesHoro
aenctema TennosoMu MaLLUUHBbI. Bropoe Havano
TepmogmHamukn. opmynnposkn Knaysuyca n KenbsuHa.
28. Mpobnema HeobpPaTUMOCTU TEMIOBLIX MNPOLLECCOB.
JHTpONMA cucTembl 1 ee cBoNcTBa. Teopema HepHcTa.

29. OcHOBHOe ypaBHEHWE TEPMOAMHAMMKUN. DHTPOMMSA
naeasbHOro rasa. MameHeHne sHTPONUM NPU N30MpPOLLECCaX.
30. Uukn KapHo. Teopema KapHo. TepmoguHammyecKkas
WKana Temnepatyp. TpoliHaA To4YKa BOAbl KaK penepHas
TOYKa.

31. CratucTuyecKkuii Bec MaKpOCOCTOAHMA. CyTtb
HeobpaTumocTn.  CTAaTUCTUYECKUIA  CMbICA  3SHTpONUMU.
®opmyna bonbumaHa.

32. TpaHuUbl NPUMEHMMOCTM MOLENU WAEANbHOrO rasa.
YpasHeHue BaH-gep-Baanbca. N3oTepmbl peanbHOro rasa.
33. Cunbl B3aMmoAencTemsa B npupoae.
dnekTpocTaTnuyeckoe nose. 3akoH KynoHa. HanpsaKeHHOCTb
aneKkTpocTaTUyeckoro noas. MpuHuMn cynepnosnumm.

34. Cunosble MHU. [lOTOK BEKTOpa HaANPAXKEHHOCTU
anekTpocTaTnyeckoro nona. Teopema laycca.

35. NoteHupan. Teopema O LUMPKyAAUMKM  BEKTOpA
HaNPAXEHHOCTM 3/1eKTpocTaTMyeckoro nosd. CeAsb mexay
HaNPAXEHHOCTbIO M NOTEHLUMAJIOM.

36. DNeKTPoeMKoCTb. KoHpeHcaTopbl. CoeanHeHue
KOHAEHCAaTOpOB.  DHeprus KOHAEeHcaTopa. SHeprus
3N1EeKTPUYECKOro nosA.

37. dneKkTpuyecknin ToK. [NOTHOCTb TOKa. YpaBHeHue
HenpepbIiBHOCTU. 3aKkoH Oma B anddepeHumanbHol dopme.
38. ConpoTtvBieHne nNpoBOAHUKOB. CTOPOHHME CUJbI.
3akoH Oma B MHTerpanbHon ¢opme.

39. Npasuna Kupxrodpa pAnA pacyeta pPasBeTB/IEHHbIX
uenen. MowHoOCTb TOKa. 3aKoH [koyna-JleHua.

40. EpguHas npupoaa 3/71eKTPUYECKOro U MarHUTHOTO MoJA.
Mone pgBwKyweroca 3apaga. [lpyHuMn cynepnosvuum
MarHuTHbIX nosiei. 3akoH buo-Caapa.
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41. MNMOTOK M UMPKRYAALUA BEKTOPA MHAYKLMU MArHUTHOIO
nona. Teopema laycca n Teopema 0 LMPKyAALUN.

42. Cuna NlopeHua. Cuna Amnepa.

43, 3aKOH  3/71eKTPOMArHWUTHOW  MHAYKuuM  dapages.
Mpasuno JleHua. Buxpesoe aneKkTpuyeckoe none.

44, fAsneHve caMOMHAYKUMU. WHAYKTMBHOCTb. JHeprus
KOHTypa C TOKOM. DHEpPrusa MarHMTHOro nons.

45. dneKktpuuyeckoe none B BelwecTse. [MonAapmsaums
OV3NIeKTPUKA. Bektop 9N1EeKTPUYECKOro CMeLeHus.
JdvanekTpuyeckas NPOHULLAEMOCTb BELLECTBa.

46. MarHutHoe nosne B BelecTBe. HamarHMYeHHOCTb.
HanpsaxeHHOCTb MarHuTHOro nons. MarHuTHas
NPOHMLL@AEMOCTb BellecTBa. PeppomarHeTukum.

IlepeyeHb BONPOCOB K 3a4eTY (2 cemecrp):

1. Cuctema ypaBHeHM MakcBenna Kak o0606uweHue
Pa3pO3HEHHbIX ABJEHWUIN 3/1EKTPUYECTBA U MarHeTM3ma.
MaTepuanbHble ypaBHEHUS.

2. CsoiicTBa ypaBHeHMi Makcenna. [lpenckasaHue

CYLLECTBOBAHWS 3/IEKTPOMArHUTHbIX BOJIH.

3.  DneKTpoMarHWTHble BOJIHbI. BosHOBOE ypaBHeHWe.

CBOICTBA 3/1eKTPOMATrHUTHBIX BOJH.

4. TnocKkasa 3/1eKTPOMArHMTHasA BOJIHA U €e OCHOBHble

XapPaKTEPUCTUKU. DHEPrUA U WMMMYAbC 3/1EKTPOMArHUTHOM

BOJIHbI.

5. EcTecTBEHHbI W MONAPWM30BAHHLIN cBeT. CTeneHb

nofApmM3aLMn IMHEHO MOAAPU30BAHHOIO CBeTa. 3aKoH

Mantoca.

6. MonApusaumsa Npu OTPaXKeHUU U NPeNoMIEeHUN CBeTa

Ha TrpaHWue pasgena AWaneKkTpukos. Yron bBprocTepa.

[BoliHoe nyyenpenomneHue.

7. Cnocobbl nonfpusaunmn ectecTBeHHoro ceeta. lpusma

HuKkons. BpalieHue NAOCKOCTM NoAfpU3aLuuM CBeTa Mpu

NPOXOXKAEHUWN Yepes ONTUYECKM aKTUBHYIO cpeay.

8. LWKana  3/M1E€KTPOMArHUTHbIX  BOAH. OcobeHHOCTH

ONTUYECKOTro AMana3oHa. NoKasaTeslb NpPesoMAeHUs cpeasbl.

9. KorepeHTHble Bo/HbI. MHTepdepeHLMA CBETOBbIX BOJH.

CnoxKeHne WHTEHCUBHOCTE B C/ly4ae HEKOrepeHTHbIX M

KOrepeHTHbIX KonebaHui.

10. OnTnMyeckasa pas3HOCTb Xxoga. CBA3b ONTUYECKOWM

Pa3HOCTM XO4a ABYX BOJIH C PAasHOCTbIO $a3 Mexay HUMM.

YcnoBusa MakCcMMyma U MUHUMYMa.

11. Cxema HOHra pgna HabnawogeHna wHTepdpepeHUUn.

BpemMeHHas 1 NPOCTPaHCTBEHHAs KOrepPeHTHOCTb.

12. WUHTepdepeHUMAa B TOHKMX neHKax. HabawopeHue

KoJiel, HbloTOHA B OTPayKeHHOM M NMPOXOAALLEM CBETE.

13. fABneHue agudpakumun. OAudpakuua OdpeHena w

®payHrodepa. NpuHuun NonreHca-dPpeHens.

14. Ondpakuma PpeHens Ha KPyriom OTBEPCTUWU. 30HbI

®peHens. Npaduryecknii MeTog, CI0KEHUA aMIIUTYA,

15. Andpakuma PpayHrodepa Ha y3KON NPAMOSIMHENHOWN

wenn. AudpakumoHHas peleTka KaK COBOKYMHOCTb
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KOHEYHOro Yncna wene.

16. Tennosoe n3nyyeHue Tena. 3aKoH
CredaHa-bonbumaHa. 3akoH cmeweHuAa BuHa. lvnoTesa
MnaHKa.

17. ®oToadodekT. 3aKoHb! Cronetosa. ®opmyna
SHWTENHa.

18. ®oToHbl. [dasneHne cBeTa. KopnycKkynsapHO-BONHOBOW
Ayanu3m ceeTa.

19. PaccesHne ¢oTtoHa Ha CcBOBOAHOM  3/EKTPOHE.
®opmyna KomnTtoHa.

20. BosHoBble cBOMCTBA YacTuu,. [MHa BONHbI Ae bpoins.
JKcnepMmeHTabHble NOATBEPKAEHMA rMnoTesbl aAe bponns.
21. NpuHumn HeonpeaeneHHOCTH. CooTHolweHune
HeonpepgeneHHocten MeiseHbepra. OcobeHHOCTM npoLecca
N3MepeHMA B KBAHTOBOM MeEXaHUKe.

22. ®usmyeckoe WUCTONKOBaHWe BOAH ge  bpoins.
BosnHoBasA ¢yHKUMA 1 ee cBOWCTBA. [110THOCTL BEPOATHOCTM
O06HapyKeHNA YacTuubl.

23. OcHoBHas 3a4a4a KBaHTOBOW MEXaHWUKN.
HecTtauyoHapHoe 1 cTauMoHapHoe ypasHeHue LLpéanHrepa.
24. Yactuua B ogHOMEpPHOM 6eCKOHEYHOM NPAMOYIobHOM
noTeHumanbHol Ame. KBaHToBaHMe 3Heprnn. CobCTBEHHbIE
bYHKUUM COCTOAHMUA YacTuULbI.

25. MNpoxoxaeHne  4YacTUubl Yepe3  NOTEeHLMasbHbIN
6apbep. TyHHeNbHbI 3bdEKT.

26. KBaHTOBbIN FAPMOHUYECKUIA OCLMUANATOP.

27. MnaHeTapHas mogenb artoma. [loctynatel bBopa.
KBaHTOBaHWe sHeprum BoAOpoA0NoA06HOM cucTeMbl.

28. WU3nyyeHue BOA0POAOMNOA00HbIX cucTem.
CnekTpanbHble cepuu aToma Bogoposa. 0606uieHHan
dopmyna banbmepa.

29. CneKTpbl MHOTO3/IEKTPOHHbIX aTOMOB. 3aKoH Mo3au.
30. YpaBHeHue LUlpeauHrepa pana atoma Bogopoaa.
KBaHTOBaHWe MomeHTa umnynbca. MNpasuna otbopa.

31. CnuH 3nekTpoHa. KeBaHTOBble 4ucna, onucbiBaloLme
COCTOAHME 3/1IeKTPOHA B aTome. KpaTHOCTb BblpOXAEHMA
SHepreTUYeckux yposHen. MpuHumn Maynu.

32. MpuHUMN  TOXAECTBEHHOCTM OAMHAKOBbLIX 4YacTuu,
Bo30HbI M pepmMOHbI. KBaHTOBbIE pacnpeaeneHums.

33. CBoboaHble 3/1eKTPOHbI B MeTanne. dHeprua depmu.
30HHasA TeopuA TBEPAbIX TEN.

34. 3neKTpPonpoBOAHOCTb METANIOB M MONYNPOBOAHWKOB.
CBepxnpoBoaMMOCTb.

35. fleneHne  pagnoakTMBHOcTM.  OCHOBHOM  3aKOH
pafMoaKTMBHOro pacnaga. loctosHHaa pacnaga. MNepuopa
nosypacnaga.

36. CocTaB M XapaKTepUCTUKKM aTOMHOro aapa. KanenobHas
mogaenb. Pasmep u cnuH agpa.

37. Macca 1 3Heprus csa3nM aTOMHOro Agpa. 3aBUCMMOCTb
yAeNbHOM 3Heprua ceA3M oT MaccoBoro Yncna. ObonoveyHas
Mmogaenb aapa.

38. fApepHble peakuuu. DHeprua peakuuu. Peakuuu
OEeNeHns u cuHTe3a agep.
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39. PagmoakTvBHble pAabl. OCHOBHble 3aKOHOMEPHOCTU
o-n3nyveHua agep. AnavHa ceoboaHoro npobera o-4acTuL.
40. Tpn Buaa P-pacnaga. DHepPreTMYecKWUin  CrnekTp
[-yactuu,. HeliTpuHo.

41. OcobeHHOCTU  y-U3Ny4yeHuA
Y-KBAHTOB Yepe3 BeLecTBo.

42. KnaccuduKkauma sneMeHTapHbIX 4YacTuy,. JlenToHbl.
JlenToHHbIN 3apag,.

AZpoHbl. BapnoHHbIN 3apaa. KBapkoBas mogenb afpoHOB.

anep. [poxoxaeHue

YmeTtb

MCMO/Ib30BaTb C/I0XKHbIE
dusnyeckme mogenv gns
ONMCaHWA peasbHbIX
npoLeccos, BbIGUpaTb
MeToZbl UCCNIe0BaHUSA, C
nomolLbto npnbopos
n3mepsaTb U3nyecKue
BEJ/IMYMHbI, NPOU3BOAUTD
06paboTKy
9KCMepPUMEHTA/IbHbIX
[AaHHbIX, NPOBOAUTL
aHaM3 NOJTyYEeHHbIX
pesy/ibTaToB

MpumepHbIiA NnepevyeHb NPAKTUYECKUX 3agaHNi
1 cemectp

3apaHue 1.Touka ABMXKETCA B NJIOCKOCTN X0y MO 3aKOHY:
x =-2t;y = 41(1-1t). HaliTn ypasHeHue Tpaektopun y = f(x)
1 n306pasnTb ee rpadPpuUUecKmn; BEKTOP CKOPOCTU Vo
YCKOPEHUA d B 3aBUCMMOCTU OT BPEMEHU; MOMEHT
BpemeHMU ty, B KOTOPbIN BEKTOP YCKOPEHMA d COCTaBaseT
Yron 1m/4 c BEeKTOPOM CKOPOCTH 17 .OtBET: 3= x> -2x;

V==2i +4(1-2t)j, a=-8j,%=0,75c.

3apaHue 2. Teno BpalLlaeTcs BOKPYr HEMOABUMKHOM OcK No
3aKOHY ¢ =2+4-1—2-¢>. HaliTu: 1) cpeHee 3HayeHmne

r/10BOM CK CTU (@) 32 NPOMENKYTOK BPEMEHMU OT t=
o opo o (o) ot t=0 go

OCTaHOBKMU; 2) YI/I0BYIO CKOPOCTb Te/1la B MOMEHT BPEMEHM
t=0,25 c; 3) HopmManbHOE YCKOPEHME TOYKU, HaxoaALenca Ha
PacCToOAHMM 1 M OT OCU BPALLEHMA B TOT KE MOMEHT
BpemeHun. OTBeT: 2paa/c; 3 paa/c; 9 m/c’.

3apaHue 3. Lap maccolit m;=4Kr ABUKETCA CO CKOPOCTbHO
V;=5 m/c 1 cTasknBaeTca € Wapom Maccoi m; =6 Kr,
KOTOPbII ABUNKETCA €My HaBCTpedy Co CKopocTbio V,=2 m/c.
Onpegennte CKOPOCTU WAPOB Nocne yaapa. Yaap cuntaTb

abCcoNOTHO yNpyrMm, NPAMbIM U LeHTpaabHbiM. OTBeT: 3,4
m/c, 3,6 m/c.

3apaHue 4. Ban B BMAE CNAOWHOIO UMAMHAPA MACcCoi
m;=10 Kr Haca*KeH Ha rOPU30HTaNbHYIO OCb. Ha unmamHap

HaMOTaH LWHYP, K CBOOOAHOMY KOHLLY KOTOPOTO NoABeLLeHa
rMpsa Maccoin  m,=2 Kr. C Kakum ycKopeHuem byaet
OMYCKaTbCA FMps, eC/n ee NpesoCcTaBUTbL camoli cebe? OTBeT:

2,8 m/c’.

3apaHue 5. Onpegenntb Nnepuoa, 4acToTy U HaYanbHYIO
¢dasy KonebaHU TOYKN, ABUKYLLENCA MO YPaBHEHMUIO:
x=A-sino(t+7) rAe w=2,51 ¢, t=0,4 c,A=0,02 m. Kakosa

CKOPOCTb TOYKU B MOMeHT BpemeHu 0,8 c. OTteeT: T=0,8c;
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v=1,25 ¢t V=0,157 m/c.

3apaHue 6. Haliante gns rasoobpasHoro asoTa
TemnepaTtypy, Np1 KOTOPOMN CKopocTAM Mosiekya vy = 300
M/c 1 v, = 600 m/c COOTBETCTBYIOT OANHAKOBbIE 3HAYEHUA
byHKUMM pacnpeaeneHuns Makceenna f(V). Oteert:

_m( =V

= =330K.
4k In(V, 1 V,)

3apaHue 7. VigeanbHbli 4BYXaTOMHbIN ra3 06bemom 5 1 u
nasneHviem 10° Ma M30XOPUUECKM Harpenw, B pesysibTaTe
4yero cpegHAsA KUHETUYECKaA SHEPIUA ero MoAeKy
ysenunyunacb ot 0,0796 3B ao 0,0923 3B. Ha ckonbKo npu
3TOM U3MEHUTLCA AaBaeHue rasa? B ganbHenwem ras
M30TEPMUYECKUN PACLLUMPUAN 4,0 HAYa/IbHOTO AaBAEHMUS.
Onpegennte o6bem rasa B KoHLe npouecca. OTBeT:
yseanyutca Ha 0,16 MMa; 5,8 n.

3apaHue 8. Onpegennte KoadpOUUNEHT TENIONPOBOLHOCTH
A a30Ta, ecnv KoapPULUMEHT AMHAMUYECKOM BA3KOCTM N ANs
Hero npu Tex e ycnosuax paseH 10 mkMa-c. OteeT: A=7,42

MBT/Mm-K.

3apaHune 9. 12 r a30Ta HaXoA4ATCA B 3aKPbITOM cocyae
obbemom 2 n npu Temnepatype 102C. Nocne HarpeBaHus
faBneHue B cocyae CTano paBHO 104MM.pT.CT. Kakoe
KOAMYecTBO Tensa 6b110 coobLLEeHO rasy Npu HarpeBaHUn?
OTtBerT: 4,1-103 LK.

3apaHue 10. Cmewann Bogy maccoi my=5kr npum
Temnepatype T;=280 K c Bogoi maccon m,=8Kr npu
TemnepaTtype T, =350 K.  Haiitu: 1) TemnepaTtypy 6 cmecy;
2) usmeHeHue AS sHTpoNuK, NpoucxoadLlee npu
cmewmnsanmn.  OtseT: 323 K; 0,3 kk/K.

3apaHue 11. ToyeyHsble 3apaabl q1=10 HKn v g,=-20 HKA
Haxo4ATCA B BO3A4yxe Ha pacctoaHun 10 cm gpyr oT gpyra.
OnpenennTb HaNPAXEHHOCTb NOAA B TOYKE A, yAaneHHOM Ha
paccToaHme 6 cm OT NepBoro 1 Ha 8 cm ot BToporo. Kak
WU3MEHUTCA NOTEHLMANbHAA SHEPTUA B3aUMOAENCTBUA
3apAfoB, ec/iv NepeMecTUTb BTOPOi 3apAg, B 3Ty TOUKY?
KaKyto gns aToro Hy*kHo coBepwntb paboty? OTeeT: 37,6
KB/m; 12 mKOK.

3apaHue 12, Tpy NNOCKMX BO3AYLWHbIX KOHAEHCcAaTopa C
emkocTamm C;=1,5mKP, C,=7 mk®P, C3=2 mK®P coeanHEHDI
nocsefo0BaTesIbHO U MPUCOEANHEHbI K UCTOYHMKY TOKa. Mpun
9TOM 3apAL BTOPOro KOHAeHcaTopa pasBeH 14-10" Kn. a)
HaliTu sHepruto aTolh 6aTapen. 6) He oTK/IOYasA UCTOYHMKA
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TOKa oT 6aTapeun KOHAEHCATOPOB, Pa3ABUratoT NAACTUHbI
TPeTbero KOHAEHCATOPa, YBE/IMUYNBAA PACCTOAHNE MEXAY
HMMM B 2 pasa. HaliTu nameHeHMe eMKOCTU U 3apasa
6atapeun. OteeT: 490 mAK, 0,21 mK®, 0,4 mKn.

3apaHue 13. 1Ba anemeHTta (€,=1,2B,r;,=0,10m, E,=0,9
B, r, = 0,3 Om) coeanHeHbl 0AHOMMEHHbIMW MOJIIOCaMM.
ConpoTtmnsneHue R coeguHuUTeNbHbIX NPOBOAOB pasHo 0,2
Om. Onpegenuntb cnny Toka B uenn | 1 pasHOCTb
NOTEHLMANOB Ha 3aXKMMaXx KaXKa0ro uctoyHumka. Oreet: 0,5
A; 1,15B; 1,05 B.

3apaHue 14. Kpyrosoit BUTOK paguycom R=15,0 cm
PacnonoXeH OTHOCUTEIbHO BECKOHEYHO AJ/IMHHOrO NPoBOoAa
TaK, YTO ero NJI0CKOCTb MNapasnsesibHa NPOBOAY.
MepneHAWKYAAP, BOCCTAHOB/IEHHbIN Ha NPOBOA, U3 LLEeHTPa
BWUTKA, ABNAETCA HOPMaAsbIO K NMJI0CKOCTM BUTKA. Cnia TOKa B
nposoge |;=5A, cuna Toka B BUTKe Tokn  |,=1A. PacctoaHue
OT LLeHTpa BMUTKa Ao nposoga d=20 cm. Onpegenute
MArHUTHYIO MHOYKUMIO B LLeHTpe BUTKa. OTBeT: Bo=6,5MKTA.

3apaHue 15. MpoBoAALLMIN NAOCKUIA KOHTYP, UMEIOLLUIA
dopmy oKpyKHOCTK pagnyca r = 0,05 m nomeLleH B
OLHOPOAHOE MarHUTHOE Nnose Tak, YTO IMHUN MAarHUTHOM
WHAYKUMW NONIA HanpaB/ieHbl NePneHANKYIAPHO MJIOCKOCTH
KOHTypa. ConpoTtusneHune KoHTypa R =5 Om. MarHuTHas
MHAYKUMA meHAeTca no 3akoHy B = kt, rae k=0,2 Ta/c.
Onpepgenwute: a) 3.4.C. UHAYKLMM, BO3HUKAIOLLYIO B 5TOM
KOHTYpe; 6) cMny MHAYKUMOHHOIO TOKa; B) 3apAf, KOTOPbIi
npoTeyeT MO KOHTYpPY 3a NepBble 5 cekyHA, U3MeHeHMA Nons.
OteT: 1,6 MB; 0,3 mA; 1,6 mKn.

3apaHue 16. KaTywKa HamoTaHa meaHbIM NPOBOAOM
pnameTtpom d=0,2 mm c o0bwen ganHol =314 m n nmeet
MHAYKTUBHOCTL L=0,5 1. Onpegenntb conpoTmsieHne
KaTywku: 1) B Lenu nocToAHHOrO TOKa; 2) B Lenw
nepemeHHOro ToKa c yactoton v=50 'y, OteeT: R=160 Om;
R=224 Om.

2 cemecTp

3apaHue 17. B onbiTe KOHra cTeknAHHAA NAACTUHKA
TO/ILLMHOM B 2 CM NOMELLAETCS HA NYTU O4HOro U3
MHTepdEPUPYIOLLNX TyYen NepneHamKynapHo ayyy. Ha
CKOJIbKO MOTYT OTINYaTbCA APYr OT ApYyra 3HA4YeHuA
NoKasaTenA NPesioMIEHNSA B PA3/IMYHbIX MeCTax NMIACTUHKN,
4YTOObl U3MEHEHME PA3HOCTU X043 OT 3TOM HEOAHOPOLHOCTH
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He npeBbiwano 1 Mkm? OTBeT: A<n=5-10".

3apaHue 18. My4yoK 6enoro cBeTa NafaeT HOPMasIbHO K
NOBEPXHOCTU CTEKNAHHOM NAACTUHKKN  ToAwmHon d=0,5
MKM, HaxogsAllelca B Bosayxe. Mokasatenb npesomiaeHuns
ctekna n=1,5. B pesynbtate nHTEpdEpeHL MM MHTEHCUBHOCTb
HEKOTOpPbIX BOJIH, A/IMHbI KOTOPbIX /1EXAT B Npeaenax
BMAMMOTro cnekrtpa (ot 400 go 700 HM), ycunusaeTca npu
oTpaxkeHuun. Onpegenunte aAnHbI 3TUX BoAH. OTeeT: 0,6
MKM4 0,43 MKMm.

3apanue 19. Mnockas BonHa (A=0,5MKm) nafaeT HOPMabHO
Ha anadparmy c Kpyribim oTBepcTuem anametpom 1,0 cm.
Ha Kakom paccToaHnmM OT OTBEPCTUA HA ero OCu ,0/IXKHA
HaXo4MTbCA TOYKA HabatogeHun, YyTobbl oTBEPCTUE
OTKpbIBano: 1) oaHy 30Hy dPpeHento; 2) ase 30HbI PpeHens?
OtBeT: 50; 25 m.

3apaHue 20. Hai'Tn HanbonbKiA NOPSAAOK CNEKTPA A4NA
KENToM IMHUKN HaTPUA C AMHON BONHbI A=589 HM, ecau
NOCTOAHHAA AUPpPaAKLMOHHOM peweTkn d=2MKm. CKONbKO
BCEro MaKCMMYyMOB AaeT 3Ta peleTka? MNog Kakum yriom ¢
Habntogaetca nocnegHnin makeumym? OTeer: 3; 7; 62°.

3apaHue 21. [1Ba nonapmsaTopa pacnosoXkKeHbl TaK, YTO Yron
MEX Y UX NIOCKOCTAMM NPOnycKaHua paBeH  25°,
OnpepennTb, BO CKOJIbKO Pa3 YMEHbLUNTCA MHTEHCUBHOCTb
€CTeCTBEHHOro CBETa Npu NPoxoxKaeHun: 1) yuepes ogmH
(nepBbIit) Nnonspusatop, 2) yepes oba nonspmsaTopa.
KoadduumneHT nornoweHuns ceeta B nonsipmsaTope paseH
0,08. OTBeT: 2,17; 2,88.

3apaHue 22, YepHoe Teno umeet temnepatypy 3 KK. lMNpu
OXNaXKAEHUWN Tea AIMHA BOJIHbI, NPUXOAALLAACA Ha
MaKCUMYM U3ydaTenbHOM CnocobHOCTU, U3MEHMAACh Ha 8
MKM. [10 KaKol TemnepaTypbl oxnaaunocb teno? OTeeT:
323K.

3apaHue 23. Y3KMI NYYOK MOHOXPOMATMUYECKOrO
PEHTreHOBCKOro U3/y4eHUA NajaeT Ha paccemBatowee
gelecTso. [pu aTOM A/IMHA BOJIHbI U3/ly4EHMA, PACCEAHHOTO
nog yrnamm 60° 1 120°, oTAnyatoTcs Apyr oT gpyra B 2 pasa.
CuuTasn, 4To pacceAHne NPOUCXOAUT Ha CBOBOAHbIX
3/1eKTPOHaX, HaNTW OINHY BOJIHbI NAAAOLWErO U3/TYYEHUA.
OtBeT: 1,2 nm.

3apaHue 24. KpacHana rpaHuua  ¢oToadpdekta ans
HEKOTOPOro MeTasia paBHa 275 Hm. Haiitu: 1) paboty
BbIXOZa 3/IEKTPOHA M3 3TOr0 MeTaNNa, 2) MaKCUMANbHYHO
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CKOPOCTb 3/1IEKTPOHOB, BbIPbIBAEMbIX M3 3TOr0 MeTasNa
CBETOM C A/IMHOWM BOAH 180 HM, 3) MaKCUMasbHYO
KWHETUYECKYIO SHeprunto aTux anekTpoHos. OteeT: 4,523B;
9,1-10° m/c; 2,383B.

3apaHue 25. dneKTpoH 061aaeT KUHETUYECKOM 3Hepruemn
30 3B. Onpegenntb gebpoaeBCcKyto AANHY BOJHbI
3N1eKTPOoHa. Bo CKONIbKO  pa3 M3MeHUTCA 3Ta A/IMHA BOJHbI,
€C/IM KNHETMYECKanA SHeprna ymeHolLnTcA Ha 20%? OTeerT:
2,2:10"%m; 1,12.

3apaHue 26. MNpu aBmKeHUN YacTMUpbl BAOJIb OCU X CKOPOCTb
ee MoxXeT 6bITb onpeaeneHa c TOYHOCTbO (owmnbKol) go 1
cm/c. Hattn HeonpeaeneHHOCTb KOOPANHATbI, eC/N
yactuuen asnserca: 1) anekTpoH, 2) gpobuHka maccon 0,1r.
OteT: 0,01m; 10%m.

3apaHue 27. Yactnua HaxoauTca B 6ecKoHeYHo riybokoi
OAHOMEPHOW NOTEHUUANbHOW UMEe MUHUMA/bHYIO
sHepruto. KakoBa BepPOATHOCTb OBHapy»KeHMA YacTUlbl B
cpepHel Tpetn ambl? OTBeT: 0,609.

3apaHue 28. OnpenenvTtb AJINHY BOJIHbI, COOTBETCTBYHOLLYHO
TpeTbel NMMHUKN cepum banbmepa: 1) B cnektpe nsnyyeHum
BOZOpPOAa, 2) B cnekTpe u3nydyeHus noHa renus. OTeeT:
434Hm, 109HM.

3apaHue 29. Onpegenute nepuos noaypacnaga u
210 -
HaYaNbHYI0 aKTUBHOCTb BUCMYTa ¢, Bi, ec/im U3BeCTHO, 4To

BMCMYT maccoii m = 1, BbibpacbiBaeT 4,58-10" 8 —vactuy,
3a 1 cekyHAy. Bo CKONIbKO pa3 U3MEHUTCA aKTUBHOCTb 3a
mecay? OteeT: 5 cyToK; 64 pasa.

3apaHue 30. Agpo 6epunnna-7 B-pagMoaKkTUBHO NO CXeme
K-3axBara. 3anucatb peakunto. Kakne yactmupl npu atom
obpasoBannch?

3apaHue 31. BbluMcanTb B a.e.M. maccy agpa °c,y
KOTOPOro SHeprua CBA3N Ha O4UH HYKAOH paBHoO 6,04 MaB.
OtseTt: 10,0135 a.e.m.

3apaHue 32. ConiHeYHaa NOCTOAHHAA 41a 3eman
(3HEprusa conHeYHOro U3Ny4yeHus, NagatoLWwero B eANHULY
BPEMEHW Ha eAVHM1LY MIOWaAN B MepneHaANKyIapHOM
HanpaeaeHuu) pasHa 1370 Osk/cm. Onupascb Ha 3Ty
BE/IMYMHY, HaAMTe, CKONbKO MO Macce BOAOPOAA BbiropaeTt
€)XeCeKyHAHO BHYTPM COJIHLA, €C/IN N3BECTHO, YTO
WUCTOYHMKOM 3HEpPrum cosiHUa ABNAETCA CUHTES YeTbipex
agep Bogopoaa ¢ obpasoBaHmem agpa reauna-4. Oteet: 630




CTPYKTYpHbI

MNnaHnpyemsole

3/1eMEeHT OueHoYHblEe cpeacTsa
pesyibTaTbl 06yYeHuUs
KOMNEeTEHL MU
MJH.T/C.
Bnagetb HaBblKaMu paboTbl ¢ MpumepHbIiA NnepevyeHb BONPOCOB U 3a4aHuii No

LIMPOKUM Kpyrom
dn3nYecknx Npnbopos u
obopypoBaHus;
MeToZ4aMM NPOBEAEHUS
bOU3NYECKUX N3MEPEHUTA,
pacyeTa Be/INYUH,
aHa/M3a Nosly4YeHHbIX
[AaHHbIX M HaBblKaMu
NJaHMPOBAHMA
nceaen,0BaTeIbCKoro
npouecca.

nabopartopHbiMm pabotam

1 cemectp

Ne 1 «MprumeHeHne 3aKOHOB COXPaHEeHUA A/1A onpeaeneHus

CKOpOCTW NnoJsieTa nyam»

7.

10.

11.

12.

MpvBeauTe nNpuUMepbl CWA, LAOWMX pPasHble BUAb
NOTEHLMANbHOMN 3HeprMun. Kakve M3 HUX NPUCYTCTBYIOT B
[AHHOM pabote? N306pasuTe cxemy
9KCMEePVMEHTA/IbHOWM YCTAHOBKM U YKAXKUTE HA HEW CUAbI,
JelcTByloWMe Ha Bce Tesa, BXoAsAlLME B CUCTEMY, B
KaXK4bli MOMEHT BPEMEHM.

Kakune BE€/INYNHDI nmenun KMHeTU4eCKana n
noTeHUMasbHaAa 3HEPrna CUCTEMbI «NYAA+MaATHUK» B
pPa3nn4Hble MOMEHTbI onbITa? I'Ipep,CTaBbTe cxemy

MU3MEHEHUA KUHETUYECKON W MOTEHUMANbHON 3Hepruu
cUcTemsl.

[NA KaKMX MOMEHTOB BPeMEHU B LaHHOM 3KCMepUMeHTe
MOHO TMPUMEHATb 3aKOH COXPAHEHWUS MeXaHWYeCKOoM
SHEepPruu, a /1A Kaknx Henbsa 1 noyemy? Cxema.

[NA KaKMX MOMEHTOB BPEMEHU B LaHHOM 3KCMepuMeHTe
MOXHO MPUMEHATb 3aKOH COXPAHEHMSA UMMy/bCa, @ AS
KaKuX Hesb3A U novyemy? Cxema

Mcnonb3ysa 3aKOHbI COXpaHeHUA noayynte dopmyny gas
pacyeTa CKOPOCTM MosieTa Ny/u B AaHHOM paborTe.

Kak npousBoantca 06paboTKa 3KCMEepPUMEHTAsIbHbIX
JaHHbIX B fJaHHoOW paborte. Kak onpegensetca
[OBEPUTE/IbHBIM  MHTEpPBas  CKOPOCTM U CpeaHAn
KBaZApaTMYECKan MNOrPeLHOCTb OTKIOHEHUS MAATHUKA?

Ne 4 «MiccnepgoBaHue BpawaTeNbHOro ABUXKEHNA TBEPAOrO

TeNla BOKPYr HEMOABUKHOWM OCU»

2.

KakoB xapaKTep 3aBMCMMOCTM MOMEHTA WHEepuun OoT
paccTosiHWA, Ha KOTOPOM HaxoguTcs Teslo OT Ocu
BpalLeHma? B gaHHol pabote. MocTpoinTe rpadmk 3ToM
3aBMCUMOCTM.

Kak aKcnepuMmeHTaibHO onpeaensneTcd MOMEHT MHEPLUK
Tena B faHHoM nabopaTopHoi paborte?

Kakue 3aKOHbl COXpaHEeHMs MPUMEHAIOTCA ANS BblBOAA
pacyeTHbix dopmyn? Monyuute dopmyny AnA pacyeTa
MOMEHTa MHEPLMU MAATHUKA.

KakoBa 3aBMCMMOCTb YI/IOBOTO YCKOPEHWs Tesna oT
MOMEHTA MPWUIOXKEHHbIX K HEeMy CWUJ1 M MOMEHTa
nHepumn Tena? MoctpoiiTe rpaduK aHHOM 3aBUCMMOCTH
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10.

11.

12.

Kak Ha masaTHuke Obepbeka moryT ObiTb onpeaeneHbl
YI/I0BOE YCKOPEHWE, MOMEHT [EeUCTBYIOLWMX CUA WU
MOMEHT UHepLmn?

Kak B JaHHOM paboTe paccyMTbiBaeTCA MOrpeLHoCTb
onpegefnieHnss MOMEHTA WHEPLUU Tena OTHOCUTEbHO
NPOW3BOJIbHOM OCK BPaLLEHUNA?
MpoAeMOHCTPUPYITE BO3MOXKHOCTb MPUMEHEHUSA Cpeapbl
Microsoft Excel (unu ppyroii cpegbl) ana obpaboTku
9KCMEePUMEHTA/IbHbIX AaHHBbIX.

Ne 5 «OnpegzeneHune xapakTePUCTUK 3aTyXatoLLmX

KonebaHnim pU3NYEeCKOro MasiTHMKa»

8.

10.

11.

12.

13.

14.

MNoyemy KonebaHua MaATHWMKA B AaHHOW paboTte OyayT
3aTyxaloLWwmmm, faxe npu BbIK/IIOYEHHOM
a/IeKTpOMarHumTe?

3anuwuTe ypaBHEHWA 3aTyXaloWMX W He3aTyxatoLmx
KonebaHui, cpaBHUTE UX.

Kak amniuTyga 3aTtyxatowmx KonebaHuii 3aBucuT OT
BPEMEHMU U OT Yncna konebaHmnin?

KakoB OU3NYECKMI CMbICT BEANYMH NPUMEHUTENBHO K
[aHHOM paboTe: HayasibHaA amnauTyaa KonebaHui,
HayanbHaa ¢asa KonebaHW, KpyroBas 4acToTa
KonebaHuit, nepuos  KonebaHu,  KoapoMUMEHT
3aTyxaHusA, BpPemMsa pesakcaumu, Jorapudpmmyeckuii
AEKPeMEHT 3aTyxaHus, 4o6pOoTHOCTb. Kak OHU MeHstoTeA
¢ poctom U?

KaKk MeHAIOTCA XapaKTEPUCTUKM 3aTyXaroWwmnx KonebaHui
HayanbHaA amMnauTyaa KosnebaHui, HavanbHaa ¢asa
KonebaHuit, KpyroBas u4actota KosnebaHui, nepuog
KonebaHui, KoadpduumeHT 3aTyxaHus, Bpems
penakcauuu, norapnudmUUecknii LeKPeMEHT 3aTyxaHus,
[OBPOTHOCTL €CIM  OAMH U3  MapamMeTpoB  [aHHOro
¢du3mnyeckoro masTHuka: |, m, L, k yBennuutca (nmbo
YMEHbLUWTCSA) npu GUKCMPOBAHHbBIX  3HAYEHMSAX
OCTaBLIMXCA?

Ona 4yero, B paHHOM pabote, rpadukM CTPOAT B
norapuemmyeckommaciutabe?

MpoAeMOHCTPUPYIATE BO3MOXKHOCTb MPUMEHEHUSA Cpeapbl
Microsoft Excel (nnu pgpyroii cpegbl) ana obpaboTku
9KCMEePUMEHTA/IbHbIX AaHHbIX.

Ne 11 «M3yyeHne CTaTUCTUHECKNX 3aKOHOMEPHOCTEN»

5.

KakoBo pacnpezeneHue Apobu no syelikam Ha [ocke
FanbToHa? Kakoe pacnpeaeneHve aHa0rMYyHO AaHHOMY
B8 MKT?

KakoBo pacnpegeneHve 3/71eKTPOHOB MO  MOZAY/IHO
CKOpOCTM B fAaHHOM paboTte? YTo npoucxoaut npwm
N3MEHEHWUWN HANpPSXKeHUs Hakana?

Kakue ctatuctnyeckme meTtoabl NPUMEHSAIOTCA B AaHHOW
pabote?
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8.

MpoAeMOHCTPUPYIUTE BOSMOXKHOCTb NPUMEHEHWA Cpeabl
Microsoft Excel (unu gpyroii cpegbl) ana obpaboTku
3KCNEPUMEHTA/IbHbIX AAHHbIX.

Ne 14 «OnpeaeneHue nNokasatena agmMabaTbl METOAOM

KnemaHa v lesopma»

6.
7.

10.

O6bACHUTE XO4 3KCMEPUMEHTA M pe3y/ibTaTbl pacyeTa.
HasoBuTe npouecchbl, Npoucxoadlme C rasom, B Xoae
3KCMepuMMeHTa M u306pasnTe Mx rpapuyecku.
3anuwuTe  ypaBHeHWA  Ans  BbiBoAa  GOpPMYySbl
rnokasaTens aaunabarbl.

MpoAeMOHCTPUPYIUTE BO3SMOXKHOCTb NPUMEHEHWA Cpeabl
Microsoft Excel (unu gpyroii cpegbl) ans o6paboTku
3KCMEPUMEHTA/IbHbIX AAHHbIX.

Kak B gaHHON paboTe MUHMMU3MPYETCA MOrpelHoCTb
3KCNEPUMEHTA/IbHbIX AAHHbIX?

Ne 21 «MccnepoBaHve 3NEKTPOCTAaTUYECKOTO NOASA C

NMOMOLLIbHO 30HAa»

5.

YTO TaKoe HanpsKeHHOCTb 3/7eKTpuyeckoro nons? Kak
rpaduyecku npeacTaBuTb pacnpegeneHue
HaNPAXKEeHHOCTM B Pa3HbIX TOYKAX 3/IEKTPUYECKOrO MO/
B AaHHOW pabote?

YTO TaKoe MOTEeHLMan 3/eKTpocTatuyeckoro nona? Kak
rpaduyeckn NpeacTaBuTb pacnpeseneHve noTeHunana B
Pa3HbIX TOYKAX 3/IEKTPMUYECKOTO NOAA B AaHHOW paboTte?
Yemy paBHa paboTa Mo nepemeLieHuto 3apsaga BAO/b
9KBMMNOTEHLUMANBbHOM MOBEPXHOCTM WM MO 33aMKHYTOMY
KOHTYpY, OFPaHWYEHHOMY Yy4acTKaMK CWIOBbIX U
3KBMNOTEHUMANbHbBIX ANHUI? Bbluncamnte paboty no
nepemeLLeHuto 3apsaaa No 3a4aHHON TPAEKTOPUM.

Kak M3mMeHMUTCA KapTUHA CUN0BbLIX U 3KBUMOTEHLMA/bHbIX
JIMHUI NPU yBENIMYEHUN (YMEHbLUEHUK) HaMpsKEHHOCTU
MeXAay 3NeKTposamm?

Ne 24 «PaclmpeHue npesena U3MepeHus amnepmeTpa

NOCTOAHHOIO TOKa»

8.

10.

Kakos npUHLUN ,El,EﬁCTBVIFI S/IEKTPOUIMEPUTE/IbHDbIX

nprbopos MarHUTO31EKTPUYECKOTO n
3/1EKTPOMArHUTHOrO TWMA, NPUMEHAEMbl B  AaHHOMN
pabote?

YTO Ha3bIBAlOT TOKOM  TOJIHOTO  OTK/JIOHEHUS U
HanpsXeHnem NoOJIHOrO OTK/IOHEHUS

3/1EKTPOU3MEPUTE/IBHOO Npubopa?

Kakum 06pasom BKIHOYAIOT ammnepmeTp U BOJAbTMETP B
S/IEKTPUYECKYID  Lenb A8  W3MepeHus TOKa U
HanpsXeHua? MpPoLEeMOHCTPUPYIATE HABbIKW BK/IOYEHUS
3TMX NPUOOPOB B INEKTPUYECKYIO Lienb.
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11.

12.

13.

14.

YTo Takoe wWyHT? [NA 4Yero M Kak OH MCrnonb3yeTtca?
MpoaeMoHCTPUpPYIUTE NCMONb30BaHME LUYHTA.

YT10 Takoe Aob6aBoYHOE CONpOTUBAEHUE? NS Yero u Kak
OHO nucnonb3yertca? MpoaemoHCcTpupyiiTe
MCno/sib30BaHWe A06aBOYHOrO CONPOTUBIEHUS.
MpoAeMOHCTPUPYIUTE BO3MOMXKHOCTb MPUMEHEHMUA Cpeabl
Microsoft Excel (unu ppyroii cpegbl) ana obpaboTku
3KCNEPUMEHTA/IbHbIX AAHHbIX.

Kak B gaHHOI paboTe MMHMMMU3IMPYETCA MNOrpeLlHOCTb
3KCNEPUMEHTA/IbHbIX AaHHbIX?

Ne 28 «OnpeaeneHme NHAYKTUBHOCTM KaTyLW KU U MarHUTHOM

NPoOHMLAaeMoCcTn GeppoOMarHUTHOro Tena»

5.

Kakne npubopbl npumeHANUCb B gaHHOM pabote gns
onpegenvsa NapameTpoB MOCTOSHHOMO M NEPEMEHHOro
TOKa?

Monyuute dopmyny ans pacyeTa NoJIHOro
COMpPOTUBNEHUA uenm nepemMeHHoro TOKa,
ncnosb3yemol B gaHHoW pabote (Mam npeacTaBaeHHOM
npenogasartenem).

Kak onpegensanacb MHAYKTMBHOCTb KaTyllKWM B AaHHOM
pabote? Kakum elwe cnocobom MOMKHO oOnpesennTb
WHAYKTUBHOCTb?

MpoAeMOHCTPUPYITE BO3MOXKHOCTb MPUMEHEHUSA Cpeapbl
Microsoft Excel (unu ppyroii cpegbl) ana obpaboTku
9KCMEePUMEHTA/IbHbIX AaHHbIX.

2 cemecTp

Ne 32 «OnpegeneHve pagnyca KpUBM3HbI IMH3bI U NMOAOCDI

NpPonycKaHUs cBeTodUIbTPA C MOMOLLbIO KoJlel, HbtoToHa»

5.
6.

Kak o0b6bsicHseTcA nossaeHme Koseu, HbloToHa?

MonyunTe dopmysbl ANA pacyeTa PaguycoB TEMHbIX U
CBET/IbIX KoJsley, HbloToHa.

Monyunte dopmyny Ana onpepeneHva  paguyca
KPWBU3HbI JINH3bI.

Kak B faHHOW paboTe MWHMMU3IMPYETCA MOrPeLIHOCTb
3KCMepPMMEHTa/IbHbIX AaHHbIX?

Ne 34 «OnpeaeneHue ANVHbI CBETOBOW BOJIHbI U

XapaKTEPUCTUK ANPPAKLMOHHOM peLleTkmn»

5.

KakoBbl NapameTpbl U XapaKTEPUCTUKU SUPPAKLNOHHOM
peLeTKM, NPUMEHAEMOW B IKCTIEPUMEHTE?

Monyunte dopmyny aaa onpeseneHus gjnHbl CBETOBOM
BOJIHbI NpW AndpPaKLMM Ha ANPPAKLMOHHON peLleTKe.
KakoBo npakTMyeckoe npumeHeHWe ANPPaAKLMOHHbIX
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peLleToK?
8. Kak B paHHOM paboTe MMHMMW3MPYETCA NOrPeLHOCTb
3KCMepPMMEHTa/IbHbIX AaHHbIX?

Ne 35 «OnpegeneHve KOHLEHTpauumn pacTBOPOB caxapa U
NMOCTOSIHHOM BpaLLeHUA»

5. Ha OCHoBe Kakoro ABNeHmA onpeaensercs
KOHLeHTpauma pacTBopa caxapa B  AaHHOM
aKcnepumeHTte?

6. [lloAcHWTe YCTPOMCTBO M NPUHLUMN AEUCTBUA MPU3MbI
Hukona

7. ToAcHWTe  yCTPOMCTBO WM NPUHLUMN  AeNCTBUA
noJslyTeEHEBOro caxapumeTpa

8. Kak B paHHON paboTe MUHUMM3IMPYETCA MOrpPeLIHOCTb
9KCNEePUMEHTA/IbHbIX AaHHbIX?

N2 36 «CHATME BO/IbTAMMEPHbIX XapaKTEPUCTUK
boTO3IeMEHTA U onpesesieHNe ero YyBCTBUTE/IbHOCTUY

6. [MpoaHanuampyinTe nonyyeHHble B nabopaTopHoi paboTe
BAX

7. Kak onpegensetca noctoAHHaa [lnaHKa B AaHHOM
aKcnepumeHTte?

8. Kak B paHHON paboTe MUHUMM3IMPYETCA MOrpPeLIHOCTb
9KCNEePUMEHTA/IbHbIX AaHHbIX?

9. Kak B pgaHHoOM paboTe paccymTbiBAeTCA MNOrpeLHocTb
onpeaeneHus NocToaHHoM MNnaHka?

10. MpoaeMoHCTpUpyiTe BOSMOXKHOCTb NPUMEHEHUS Cpeabl
Microsoft Excel (unu ppyroii cpegbl) ana obpaboTku
3KCNEePUMEHTA/IbHbIX AaHHbIX.

Ne 41 «UccnepoBaHue BO3OYKAEHUA aTOMOB rasa»

5. O6bAcHMTE npuHLUMN onpegeneHna BO3OYKAEHHbIX
COCTOSIHMIA aTOMOB rasa B 3KCNepumeHTe?

6. MNosAcHWTE NPMHLMN PabOoTbl 3/1EKTPOHHOW aMIbl

7. B KakoM JAManasoHe 3/IeKTPOMArHWTHbLIX BOJIH JIEKUT
n3lyyeHne BO3OYKAEHHbIX aTOMOB MapoB PTyTU U
noyemy?

8. Kak B [aHHOM 3KcrmepumeHTe onpegensetca obsacTb
JNIOKaNM3aUMM 3/IEKTPOHA M KaK MOJyYeHHble JaHHble
COrNacytoTcs C TEOPETUYECKMMM NPESNoCbIIKAMN?

Ne 42 «OnpepaeneHune rnaBHbIX KBaHTOBbIX YMCEN
BO36YKAEHHbIX COCTOAHWI aToOMa BOAOPOAA»

5. ToscHWUTe yCTPOWCTBO M NPUHLMM PaboTbl CMEKTPOCKONa,
MCNo/Ib3yeMoro B AaHHOM paboTe

6. Nonyunte dopmyny AnA  ONPeSevHUS  TNaBHbIX




CTPYKTYpHbI
3/1eMEeHT
KOMNEeTEHL MU

MNnaHnpyemsole
pe3ynbTaTbl 06y4YeHunA

OueHouHble cpeacTsa

KBaHTOBbIX 4uceN BO3BYKAEHHbIX COCTOAHWIM aToma
BOZOpPOAa U APYrMX BOAOPOAONOA06HbIX aTOMOB

YT0 HasbIBaeTCcA rpaynpoOBOYHbIM rpaduKom?
MpoAeMOHCTPUPYIUTE BO3MOMKHOCTb MPUMEHEHMUA Cpeabl
Microsoft Excel (unu ppyroii cpegbl) ana obpaboTku
3KCNEPUMEHTA/IbHBIX AaHHbIX

Ne 51 «WM3yyeHMe 3aKOHOMEPHOCTEN a-pacnaga»

6.

o

10.

YTO TaKoe aKTMBHOCTb PALMOAKTUBHOIO 3/IEMEHTA, €e
BblYMC/IEHWE U €4MHULbI USMEPEHUA.

B yem cocTouT 3aKoH lelirepa - Hettona?

Kak oLeHWTb 3HEepPruIo a - 4acTULbI?

YcTpolicTBo n npUHUMN paboThl CYEeTYMKa
levirepa-Mtonnepa.

MpoAeMOHCTPUPYIUTE BO3MOMKHOCTb MPUMEHEHUA Cpeabl
Microsoft Excel (unu ppyroii cpegbl) ana obpaboTku
9KCMEepPUMEHTA/IbHbIX JaHHbIX

Ne 53 «OnpegeneHve MakCMMabHOM aHepruu B-yactuy, n

naeHTUPMKaumMa paanoaKkTUBHbIX MPENapPaToB»

5.

KaKkue n3BecTHbl pa3HOBUAHOCTM BeTa-pacnaga? Kakas
W3 HUX UcceayeTca B JaHHOM SKCNepumeHTe?

B Kakux AnanasoHax HaxoAATcsA nepuoabl noaypacnaga
W aHepruu 6eTa- pacnaga NPUPOLHbLIX PaANOHYKAUA0B?
KaKoBbl OCHOBHble 0COHEHHOCTM B3aMOAENCTBUA
b6eTa-4yacTuL, C BELLLECTBOM?

MpoAeMOoHCTPUPYHTE BO3MOXKHOCTb MPUMEHEHUA cpesbl

Microsoft Excel (nnu gpyroii cpeabl) ansa ob6paboTku

SKCNEePUMEHTA/IbHbIX AdHHDbIX.




6) MNopaaok npoBeaeHMA NPOMEXKYTOUHOI aTTecTauum, NOKasaTeNnun U KpUTEePUM OLLeHUBAHUA:

MpomexkyTouHasa aTTectaumsa no aucuunanHe «PuUsmnKka» BKIKOYAET TEOPETUYECKME BOMPOCHI,
NO3BONAIOWME OLEHUTb YPOBEHb YCBOEHUA 0BYYaloLLMMMCA 3HAHWIA, M NPaKTUYECKMe 3a4aHus,
BbIABAAOLWME CTeneHb cGOPMMPOBAHHOCT YMEHUI U BNageHui, nposoauTtca B dopme sk3ameHa (1
cemecTp) 1 B popme 3a4eTa (2 cemecTp).

JK3ameH No AaHHOW AUCLMNANHE NPOBOAMTCA B YCTHOM Ppopme No 3K3ameHaLMOHHbIM buneTtam,
KaKabl/ U3 KOTOPbIX BK/IOYaET 2 TEOPETUYECKUX BOMPOCa M 04HO NpaKTMYecKoe 3ajaHue (3agady).

lNokaszamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OUEHKY «oTAnuYHO» (5 6ann10B) — 0byUalOWMINCA AEMOHCTPUPYET BbICOKUIA YPOBEHb
chopMMPOBAHHOCTM KOMMETEHUMIM, BCECTOPOHHEE, CUCTEMATUYECKOE U ryboKoe 3HaHWe y4ebHoro
MmaTepuana, cBobOAHO BbINOHAET NMPAKTUYECKME 334aHUS, CBODOAHO onepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYALMAX NOBbLILIEHHOW C/IOKHOCTM.

— Ha OUEHKY «xopowo» (4 6anna) — obyyalowminca 4EMOHCTPUPYET CPEAHNIN YPOBEHb
chOpPMMPOBAHHOCTM KOMMETEHLUMI: OCHOBHbIE 3HAHWA, YMEHWA OCBOEHbI, HO AOMYCKAOTCA
He3HauuTesIbHble OWNOKN, HETOYHOCTU, 3aTPYAHEHWA NMPU aHAIMTUYECKMX ONepaLuax, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTaHAAPTHbIE CUTYaUUN.

— Ha OLUEHKY «yAoBAeTBOPUTENIbHO» (3 6asina) — obyyatowmiica 4eMOHCTPUPYET NMOPOroBbii YPOBEHb
chOpPMMPOBAHHOCTM KOMMETEHLUMI: B XOLE KOHTPOJIbHBIX MEPOMNPUATUIA JOMYCKAIOTCA OLIMOKM,
NPOSBAAETCSA OTCYTCTBUE OTAE/bHbIX 3HAHUM, YMEHUI, HAaBbIKOB, 0OYYaOLWMIACA UCMbITbIBAET
3HauYMTe/IbHblE 3aTPYAHEHMA NPY ONEPUPOBAHUM 3HAHUAMMU Y YMEHUAMM NPU UX NEPEHOCE Ha HOBbIE
CUTyaLMK.

— Ha OLLEHKY «KHeyAO0BNeTBOPUTENIbHOY (2 6anna) — obyyatolmiica AeMOHCTPUPYET 3HaHMA He bonee
20% TeopeTUYEeCKOro maTepuana, A0NyCKaeT CyLWEeCTBEHHbIE OLINMOKKU, HE MOXKET NOKasaTb
WHTE/INEKTYasIbHble HAaBbIKM PeLleHns MPOoCTbIX 3a43au.

— Ha OLEHKY KHeyA0BneTBopUTenbHO» (1 6ann) — 0byyatowmiics He MOXKET NOKa3aTb 3HAHMA Ha YPOBHE
BOCMpPOU3BEeAEeHUs N 06bACHEHNA MHDOPMALMM, HE MOXKET NMOKa3aTb UHTE/IEKTYa IbHble HaBbIKU
pelLeHnsa NPoCTbIX 3a4au.

3ayeT obyyatoLLMecsa NoyYatoT B pesy/ibTaTe BbINOJHEHMA BCEX BUA0B paboT, NpesyCcMOTPEHHbIX BO 2
CEMECTPe U3yYeHM s AaHHOW AUCUMNIUHLI. B ciyyae HeBbINOIHEHUS, 3a4eT NpoBoauTCcA B dopme
cobecen0BaHMA MO BOMPOCAM COM/TACHO NMEPEYHI0 BOMPOCOB K 3a4eTy.

lMokazamenu u Kpumepuu oyeHusaHuA 3a4yema:

- Ha OLLeHKY «3a4TeHOo» 0byyaloWwminca 4eMOHCTPUPYET YPOBEHb, HE HUXKE NOPOroBOTO,
cPOpPMMPOBAHHOCTM KOMMETEHUMIA: B XOLE KOHTPO/IbHBIX MEPOMNPUATUIA MOTYT LOMYCKATLCA OLLIMOKM,
MOXKET NPOABATLCA OTCYTCTBUE OTAE/bHbIX 3HAHWM, YMEHWIA, HAaBbIKOB, 0byyYatoWwMinca moryT



UCNbITblBaeT 3Ha4YUTE/IbHbIE 3aTPYAHEHUA NPU ONepUpPoOBaHNUN 3HAHUAMU U YMEHNUAMU NPU UX NepeHOoce
Ha HOBble CUTyaLUunn.

- Ha OL,EHKY «He 3a4YTeHO» 0by4YaloLWMIACA HEe MOXKET NOKa3aTb 3HaHMA Ha NOPOrOBOM YPOBEHb
CcPOPMMPOBAHHOCTM KOMMETEHUMI, T.€. 0byYaloWMica He NOoKasbiBaeT 3HaHWE OCHOBHOMO MaTepuana B
obbeme, HeobxoanMMoOM A4nA npeacToaLen NnpodeccnoHabHOM AeAaTebHOCTU; He cnocobeH
aprymMeHTUpPOBaHHO M NOCAeA0BaTeIbHO U31araTb, A0NYyCKaeT rpybble OWNOKU B OTBETAX; HE MOXKET
NnoKasaTb MHTENNEeKTYya/IbHble HaBblKW pelleHns NPOoCTbIX 3a4a4. He NMOATBEPKAAET OCBOEHME
KOMMEeTeHLUMI, NpeayCMOTPEHHbIX MPOrPaMmMOli.



