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1 [lesiu 0OCBOEHUSA TUCITUTLIHHBI

Llenb OCBOCHHMS TUCHUILUIMHBI — 3TO TOJIyYSHHE CTYACHTAMU OCHOBOIIOJIATAIONINX IPEe-
CTaBJICHHUH O (PYHIAMEHTAIBHOM CTPOSHUH MaTepUu U (HU3NUECKUX MPUHIIUIIAX, JISKAIIUX B OC-
HOBE COBPEMECHHOH €CTECTBCHHOHAYYHOH KapTHHBI MUPa; (JOPMHPOBAHHE y CTYJCHTOB COBpE-
MEHHOTO €CTECTBEHHO - HAYYHOTO MHPOBO33PEHUS; Pa3BUTHE HAYYHOTO MBIIUICHHS U pacIInupe-
HHE HAyYHO-TEXHHYECKOTO KPyro3opa; OBJIaJCHUE OCHOBHBIMH (PU3NYECKUMH KaTETOPHSIMH, T10-
HATHSMHA U (PyHIaMEHTAIbHBIMU (DU3UYECKHUMH 3aKOHAMH; MOJY4YEeHUE MpPEJCTaBIeHUN o (yH-
JTAMEHTAIBHBIX KOHIICHIMAX COBPEMEHHOTO €CTECTBO3HAHMS KaK pe3ysbTaTa HCTOPHYECKOTO
npoliecca; OBJIaJIeHUE MPUEMaMU U METO/IaMU PEIICHUs] KOHKPETHBIX 3a/1a4 U3 pa3InyHbIX 00Ja-
cTell (pU3MKU, yMEHHUS BBIICINTH KOHKPETHOE (pr3nyecKkoe copepKaHne B MPHUKIAJAHBIX 33/1a49ax
Oyayeit npodeccnoHaIbHOM AeATENbHOCTH; (POPMHUPOBAHNE HABBIKOB MPOBEACHUS (PU3HUECKO-
rO SKCHEPUMEHTa, IMO3BOJIIIONIMX WM BIIOCICICTBUU OBJIAJETh KOMILIEKCOM KOMIICTEHIIHH,
npexycmorpenHsix I'OC BO no nanpasienuto noarorosku 21.05.04 «I"opHoe nemo».

2 MecTo THCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMbl MOJATOTOBKH Clie-
HHAJHCTA

JlucuumimHa OTHOCUTCS K JUCHHUIUTHHAM 0a30BOTO ITHUKIIA.

Hucuumnuna «®Pusuka» Oa3upyercs Ha  €CTECTBEHHOHAYYHBIX JAMCHUIUIMHAX:
MareMaruka, pu3uka, XuMus B 00bEME cpeTHel TITKOJHI.

Hucuunnuna «dusnka» HeoOxoauMa Kak MPeAlIecTBYIOmas sl M3y4eHUs CIeAYIOINX
JUCITUTUIMH: BCE JUCIUIUINHBI €CTECTBCHHOHAYYHOTO U MPOQECCHOHATBLHOTO ITUKIIOB.

3 Komnerenuuu odyuamuerocsi, gopmupyembie B pe3yJibTaTe 0CBOCHUS AUCHMILIN-
HbI M IVIAHMPYeMble pPe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoenust auctuiuinHbl  «®dusnkay oO0ydaromuiicss JOMKEH 00J1anaTh cie-
JTYIOIIUMU KOMITETEHIIUSIMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIICTCHIIUHN

OK-1 cnoco0HOCTHI0 K A0CTPAKTHOMY MbINLIEHUI0, AHAJIM3Y, CHHTE3Y

3HaTh - OCHOBHBIE 3aKOHBI (PM3UKH B 00JaCTU MEXAHUKH, CTATUCTUYECKOW (PU3HUKU U
TEPMOJAMHAMUKH, DJICKTPUYECTBA U MArHETU3Ma, BOJIHOBOW Y KBAHTOBOU OITH-
KM, aTOMHOW W sifiepHOM (U3MKHU U (U3UKU TBEPAOTO Tejia, TPaHMIIbI MIpHUMe-
HUMOCTH 3THUX 3aKOHOB M (PU3NYECKYIO CYITHOCTH SIBJICHUH M MPOLIECCOB, MPO-
HCXOJSIIINX B IPUPOJIE.

YMeTh - HNPUMCHSITH (I)I/I3I/I‘{CCKI/IC 3aKOHbI U (I)I/I3HKO-MaTeMaTH‘{eCKI/II‘;I amnmapar Jajis
pEe€ICHUA HE TOJBKO THUIIOBBIX, HO U 0oJiee CIIOKHBIX HECTAaHJApPTHBIX 3a71a4 B
paMKax (bH3HKH 1 CMEKHBIX IUCLUILINH,

- HCIIOJIB30BAaTh CJIOXKHBIC q)HSquCKI/Ie MOJCIIN AJId ONMMCaHWs PEaJIbHBIX ITPO-
OECCCOB, BLI6I/IpaTL MCTOABI UX UCCIICOOBAaHMA.

Braners — MPaKTHYECKMMH HaBBIKAMHU MCIIOJIb30BAaHUS 3JIEMEHTOB (PU3NYECKOTO IKC-
MEPUMEHTA U pelIeHus] PU3NUECKUX 3a7a4d Ha IPYTUX TUCIHUIIIMHAX;

— HaBBbIKAMU U METOJMKaMU 0000LIEHHsI pe3yIbTaTOB PELLICHUs 3a/1a4, IKC-
MIEPUMEHTAJIbHOU JEATEIBHOCTH;

— METOJaMHU HKCIIEPUMEHTAIBHOTO UCCIIEIOBaHUS B (PU3HKE (IUIAHUPOBAHHE,
MOCTAHOBKA U 00pabOTKa 3KCIIEPUMEHTA);

— BO3MOKHOCTBIO MEKIMCIUIUIMHAPHOTO PUMEHEHMSI 3aKOHOB (PU3HKH.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OIIK-4 roToBHOCTBIO ¢ €CTECTBEHHOHAYYHBIX MO3UIMI OlIeHUBATH CTPOEHH e, XUMUYECKHii
U MHHEPAJbHBIN COCTAB 3¢eMHOH KOPbI, MOP(dosiornuyecKkue 0COOeHHOCTH U FeHeTHYecKHue
THUIIBI MeCTOPOKIEeHN TBEepPAbIX MOJIE3HBIX HCKONMAEMBIX NMPH pellleHUH 3a4a4 MO0 pauuo-
HAJIbHOMY H KOMILJIEKCHOMY OCBOEHHIO

3HaTh

— METOJIbI aHAJIN3a U MOJICITMPOBAHUSI CIIOKHBIX (PU3UIECKUX MPOIIECCOB;

— METOAbI U IMOAXOAbI K TeOpeTI/ILIeCKOMy H 3KCHepI/IM€HTaJIBHOMy HcciacaoBa-
HUIO, IPUMEHSEMbIE B (PU3HMKE W pacnpoCTpaHsoIUecs Ha Apyrue o0JacTh
3HAHUU.

VYmMmern

— UCTIOJIb30BATh CIOXKHBIE (PU3UUECKUE MOJCIH ISl ONMCAHMS PeabHBIX PO-
LIECCOB, BBIOMPATh METObI UCCIIEIOBAHMUS, C TOMOIIBIO TPUOOPOB U3MEPSIThH
¢bu3nvecKne BEIIMYUHBI, TIPOU3BOIUTH 00pa00TKY KCTIEPUMEHTAIBHBIX JIaH-
HBIX, IPOBOJUTH aHAJIU3 [TOJIYYECHHBIX PE3YJILTATOB.

Brnaners

— HaBBIKaMU PabOTHI C MIMPOKUM KPYyroM (U3NIECKUX MPUOOPOB U 000PYI0-
BaHUS;

— METOJIaMH TPOBEACHHS (PU3NICCKIUX U3MEPEHUI, pacueTa BEJIMYNH, aHAII3a
MOJTYYCHHBIX JIAaHHBIX U HABBIKAMU IJITAHUPOBAHUS HCCIIEIOBATEIBCKOTO MPO-
ecca.

4 CTpyKTYpa U coiepKaHue AUCHUILIMHBI

OO01mast TpyI0eMKOCTh TUCITUIUIHHEI cocTaBiisieT 14 3adeTHbix enuuull 504 akaj. 9acos, B

TOM 4HUCJIC:

— KOHTakTHas pabora — 288/68U akan. 4acos:
— camocTodaTenbHas padora — 180 akaz. yacos;
— TMOJATOTOBKA K 9K3aMeHy — 36 akaj. Jaca.
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1. @u3uueckue oc- | 1
HOBbL MEXAHUKU
1.1. Kwunemaruka| 1 | 6 |4/2U|4/211| 8 |- moAroTroBka K Jia-|- MpOBEpPKa HH]IHU-
HOCTYNATEeNbHOIO U O60paTopHOMY, ce-|BHIyaJbHbIX 33aJa4
BpallaTeIbHOro MUHapCKOMY u|Ne 1-6;
JIBYDKCHHUS MIPAKTUYECKOMY - BeloNHeHUe u - |OK-1 —
1.2. qunamuka mo-| 1 | 6 |4/21U|4/211| 8 |3aHATHUIO; odopmIieHHE Ja- 3yB,
CTYMaTeNbHOTO U - BBIIIOJIHEHUE 6opatopubIx pador| OIIK-
BpaILaTEIbHOTO npaktuueckux pa- |[Nel,4,5,7; 4—3yB
JIBUOKCHUS 0ot (pemenue 3a- |- cemunap Ne 1, 2,
1.3. 3akonbl coxpa-| 1 | 6 |4/21|4/21| 8 |nau); 3;
HEHUS B MEXaHHKE - CAaMOCTOATENIBHOE |- KOHTPOJIbHAS pa-
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1.4. Mexanunueckue| 1 | 6 |4/21|4/21U| 8 |u3ydyeHue yueOHOM |[OoTa Ne 1.
KoJIeOaHusT U BOJ- Y HAY4HOU JHTEepa-
HBI TYpBI B TOM YHCIIE
1.5. PemsruBmcr-| 1 | 3 |2/11|2/1U| 8 |31€KTPOHHBIX pe-
CKasi MCXaHHKa CYpCOB.
Urtoro mo pazneny | 1 | 27 | 18/ | 18/ | 40
N | Th
2. Cmamucmuue-| 1
ckaa  Quzuka u
mepmMoOUHAMUKA
2.1. Craructuue-| 1 | 6 [4/3U| 2/ | 6 |- HOArOTOBKA K Jia-|- MPOBEpPKA MHIH-
ckas pu3uKa 1N OopaTopHOMY, Ce-|BHIyallbHBIX 33a]a4
2.2. Monekynsipo-| 1 | 3 |2/3U| 2/ | 6 |MHHapcKOMY u|Ne 7-10;
KUHETHYECKAsl TeO- 1 IPaKTUYECKOMY - BBIIIOJIHCHUE U
pus  WIeaTbHOTO 3aHATHIO; odopmieHue na-
rasa - BBIIIOJIHEHUE O60paTopHBIX padoT
2.3. Tepmomuua-| 1 | 6 |3/3U| 2/ 6 |mpaktmyeckux pa- (Ne 11,14, 15, 16;
MHKa 11 0ot (pemeHue 3a- |- cemuHap Ne 1
2.4. Tennosele Ma- | 1 | 3 [3/2U] 1 | 6 |mav); 4,5,6; OK-1 -
IIIUHBI. HpﬁMOf/i u - CaMOCTOsI- |- KOHTPOJIbHAs pa- 51}_’[}31%_
00paTHBIHN UK TeabHOE u3ydyeHue |6ota Ne 2.
o 4—3yB
Kapno, nukn Otro, y4eOHOI 1 Hayd-
K Jmsens HOW JIUTEPaTypHI B
2.5. SBnenus mepe-| 1 | 6 |3/1U| 1 |6 TOM YHCIIC DJICK-
HOCAa TPOHHBIX PECYPCOB.
2.6. Ceoiicta| 1 | 3 [3/1U| 1 |2
TBEPIBIX U KHUIKHAX
TeJ, TOBEPXHOCT-
HOC HATSHKCHHE
Wrtoro mo pazmeny | 1 | 27 | 18/ | 9/ |32
131 | 31
Hroro 3a cemectp | 1 | 54 | 36/ | 18/ |72 |3auer
20M | 101
3. nekmpuuecmeo| 2
U MAZHEeMu3m
3.1. Dnektpoctartu- | 2 | 4 |42U] 2/ |2 - TOJIFOTOBKA K Jia-|- MpOBEpKa UH]IU-
4ecKoe I10JIe B Ba- 11 O60paTopHOMY, ce-|BHIyaJbHbIX 33]a4
KyyMe H B Bellle- MHUHApPCKOMY nu|Ne 11-15; OK-1 —
CTBE MIPAKTUYECKOMY - BBITIOJIHCHUE U
3.2. I[locTossHHBII 2 | 4 |(411| 2/ |2 3aHATHIO; odopmIIeHHE J1a- (;I}&];&-
IIEKTPUYECKUI TOK 11 - BBIIIOJIHEHUE O6opaTopHBIX paboT P
3.3. Marautocta- | 2 | 4 [42U| 2/ |2 npaktudeckux pa- |(Ne 21, 24, 27, 28,; B
TUYECKOE TI0JIE B 1 0ot (pemenue 3a- |- cemunHap Ne 7, §,

BaKyyMe U B Bellle-

nad);

9, 10;
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CTBE - CaMOCTOSITEIbHOE |- KOHTPOJIbHAS pa-
3.4. Dnektpomar- | 2 | 4 |4/1U] 2 |2 HqueHHeuyq%HOH Oora  Ne3.
U HaY4YHOU JHTepa-

HUTHAA HHAYKLHAA TYpBI B TOM YHUCIIE

3.5. Dnekrpomar- 2| 4 411 2 |1 STEKTPOHHBIX Pe-

HUTHBIE KOJI€OaHMs CYpCOB.

Y BOJIHBI

Uroro no pazneny | 2 | 20 | 20/ | 10/ |9

1 | 31

4. Onmuka 2

41. Teomerpuue-| 2 | 4 |4/31| 2/ |3 - TIOATOTOBKA K JIa-|- IpOBEpKa UH/IU-

CKasg  ONTHKa - 21 OopaTopHOMY, Ce-|BHIyallbHBIX 33a]a4

YaCTHBIM  cCirydait MHUHApPCKOMY u|Ne 16-20;

BOJIHOBOI  OITHKHU. MPAKTHIECKOMY - BBITIOJTHEHUE U

doromerpus 3aHATHIO; odopmieHue na-

4.2. Wnrepdepen-| 2 | 4 |4/13U| 2/ |2 - BBIITOJTHEHUE OopaTopHBIX paboT OK-1 —

LU CBETA 21 npaktuueckux pa- |Ne 32, 34, 35;

43.  udpakuust| 2 | 4 |4/13U| 2/ |2 0ot (pemenue 3a- |- cemuHap Ne 11, 51}_/[1;2_

cBeTa 21 nad); 12, 13; 4 s3yp

4.4. Tlonspuzauus 2 4 412U 2/ |2 - CAMOCTOSITENIbHOE |- KOHTPOJIbHAS pa-

CcBETa 11 n3ydyeHue yueOHou |6ora Ne 4.

Y HAy4HOH JIUTEpA-
TYpbI B TOM YHUCJIC
ANEKTPOHHBIX pe-
CYPCOB.
Uroro mo pazneny | 2 | 16 | 16/ | 8/ |9
111 | 71
Hroro 3a cemectp | 2 | 36 | 36/ | 18/ |18 |Ik3amen
181 | 10M

5. Keanmoesasn ¢pu- | 3

3uUKa

5.1. KeautoBasionn- | 3 | 5 5 2/ |10 |- moaroToBKa K Ja-|- MpOBEPKA UHJIU-

THKA 11 OopaTopHOMY, Ce-|BHIyallbHBIX 3a]a4

5.2 Onementol| 3 | 5 5 | 2/ |10 |mMuHApCcKOMY u|Ne 21-27,;

KBAaHTOBOM  Mexa- 11 MPAKTUIECKOMY - BBITIOJIHEHUE U

HUKU 3aHATHIO; odopmIiIeHHE Ta-

5.3. dusuka atoma | 3 | 4 4 2 |10 |- BBIIOJIHEHHE 6oparopubix padot|OK-1 —
npakTudeckux pa- |Ne 36, 41, 42; 3yB,
0ot (pemenne 3a- |- cemuHap Ne 14, OIIK-
nayv); 15; 4—3yB
- CaMOCTOSITEIbHOE |- KOHTPOJIbHAS pa-

n3ydeHue yueOHOn
Y HAy4YHOM JuTepa-
TYPbI B TOM YHCJIC
AJIEKTPOHHBIX pe-

oora NeS5.
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CYPCOB.
Wroro mo pazmeny | 3 | 14 | 14 | 6/ |30
21
6. Quzuxa saopau | 3
INIEMEHMAPHBIX
yacmuy
6.1. SAnepnas ¢u-| 3 | 5 5 | 3/ |15 |- moaroToBKa K Jia-|- IPOBEPKa MHIH-
3UKa 11 O0opaTopHOMY, Ce-|BHIyallbHBIX 33a]a4
6.2. ®uzuka nsme-| 3 | 5 5 3/ |15 |MuHaApckoMy n | Ne28-30:;
MEHTAPHBIX YaCTHI] 11 PaKTUIECKOMY - BBITIOJTHEHUE H
U COBpeMeHHas (pu- 3aHSATHIO; odopmiieHHe a-
3WYecKas KapTHUHA - BBITIOJIHEHUE O6opatopHbIX paboT OK-1 —
MHpa npakTuueckux pa- |Ne 51,53;
0ot (pemenue 3a- |- cemuHap Ne 16, 3B,
_ OIIK-
nad); 17, 18; 4 3ys
- CaMOCTOSITEIbHOE |- KOHTPOJIbHAS pa-
n3ydyeHue yueOHon |6ora Ne 6.
Y HAy4HOU JIUTEpA-
TYpBI B TOM YHUCIIC
ANEKTPOHHBIX pe-
CYPCOB.
HWroro mo pazpeny | 3 | 10 | 10 | 6/ |30
21
7. @usuxa meép-| 3
0020 mena
7.1.®usnueckue 3| 4 4 | 2/ |10 |- moAroToBKa K Ja-|- MPOBEPKa HHIH-
CBOICTBa TBEPABIX 21 OOpaTopHOMY, Ce-|BHIyallbHBIX 33]1a4
Tell MHUHapCKOMY nu|Ne 31;
7.2. Cratuctuka 3| 4 4 | 2/ |10 |mpakTHYECKOMY - BBIIIOJIHEHUE U
®epmu-/upaka. 21 3aHSTHUIO; odopmIieHHE Ja-
O6pa3zoBaHue 3Hep- - BBIIIOJIHEHUE 6opaTopHBIX paboT OK-1 —
TeTUYECKUX 30H B mpakTUIeckux pa- |Ne 43, 44;
KpHUCTAJLIE 0ot (pemenue 3a- |- cemunap Ne 19; 3B,
OIlIK-
7.3. Knaccuueckas | 3 | 4 4 | 2/ |10 |nmaw); - KOHTpOJNBbHAA pa- | 4=
Y KBaHTOBAs TE€O- 21 - camocTodaTenbHoe [0ota Ne 7. Y
pHSI AIEKTPOIIPO- M3ydeHue yaeOHOH
BOJHOCTH Y HAy4YHOM JUTepa-
TYpbI B TOM YHUCIIE
JNEKTPOHHBIX pe-
CYPCOB.
Uroro mo pazpeny | 3 | 12 | 12 | 6/ |30
611
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Hroro 3a cemectp | 3 | 36 | 36 | 18/ |90 |3auer
101
Hroro mo amcum-|{1,2| 126 |108/| 54/ {180 |3auer, Ixk3amen, 3auer
IJINHE 3 38U | 30

5 Odpa3oBaTeibHbIe H HHPOPMAIIHOHHBIE TEXHOJIOTUH

[Tpu peanu3anuu pa3aMYHBIX BUJOB yueOHOM paboThl Hambosee 3 PEeKTUBHBIE pe3yabTa-
Thl OCBOEHMs TUCHMIUIMHBI «®Du3uka» NalT TpaJulMOHHbIE 00pa3oBaTelbHbIE TEXHOJIOTUH,
TEXHOJIOTUM TPOOJIEMHOTO OOYy4YeHHs, HMHTEPAKTHBHBIE TEXHOJIOTUH, WH(POPMALMOHHO-
KOMMYHHKAIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUU.

1. TpaguumonHble 0Opa3oBaTENbHBIC TEXHOJIOTUN OPUEHTHUPYIOTCS Ha OpraHU3aIuio oopa-
30BaTEJIbHOIO MpOoLEcca, MPEANOaraloulyIo NpsMY0 TPAHCIALUIO 3HAHUN OT MperojaBaTens K
CTYACHTY (NPEHMYIIECTBEHHO Ha OCHOBE OOBSCHHUTEIHHO-MUTFOCTPATUBHBIX METOJOB O0ydYe-
HUs). YueOHas AedTelNbHOCTb CTYACHTAa HOCUT B TaKUX YCIOBMSAX, KaK MPaBUIIO, PENPOTYKTHB-
HBIN Xapakrep.

@DopMbl YUeOHBIX 3aHATHUH € UCTIONB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHIA:

WNupopmaninoHHasi JeKUus— MOCIeI0BaTeIbHOE M3JI0KEHHE MaTepuaia B JUCLHUILIMHAP-
HOM JIOTHKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO BEpOAbHBIMU CPEJICTBAMH (MOHOJIOT Mpero-
JlaBaters).

Cemunap — Gecena nmpernojaBaresst U CTyJIE€HTOB, OOCYX/IeHHE 3apaHee MOArOTOBIEHHBIX
COOOIIIEHNH N0 Ka)KJJOMYy BOIIPOCY IIaHA 3aHATHUS C €IMHBIM ISl BCEX MEPEYHEM PEKOMEHIye-
MOM 00513aTeNIbHON U TOTIOJIHUTENbHOMN JINTepaTyphl.

[TpakTHueckoe 3aHSATHE, MOCBSIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IO
IPEJIOKEHHOMY AJITOPUTMY.

JlaGopaTopHast paboTa — opranuzanusi yaeOHON pabOThI ¢ pealbHBIMH MaT€pUATBLHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, SKCIEpUMEHTaIbHAs paboTa ¢ aHAIOTOBBIMH MOJEISIMHU pe-
aJbHBIX 0OBEKTOB.

2. TexHonoruu npoOIeMHOro 0O0ydeHHs1 — Opranu3anus 0opa3zoBaTeIbHOro mpoiecca, Ko-
TOpasi MperoaaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3aHUE YUEOHBIX MPOOIEMHBIX CH-
Tyalui Ui CTUMYJIUMPOBAHNS aKTUBHOM I03HABATEIbHON JEATENBHOCTH CTYEHTOB.

@opMbl yUeOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTHH MPOOIEMHOI0 00yUYeHUsI:

[TpobnemHast neKIUs — U3JI0KEHHE MaTepuana, Mpeanosararomiee mocTaHOBKY Mpobiem-
HBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE PA3JINYHBIX HAYYHBIX MOJIXOJ0B, aBTOPCKUE KOM-
MEHTApUH, CBSA3aHHBIE C PA3IMUYHBIMU MOJEIISIMU UHTEPIIPETALIUN N3Y4aeMOT0 MaTepraa.

[TpakTueckoe 3aHsTHE B (popMe MPaKTUKyMa — OpraHu3anus y4eOHo#l paboTbl, Hampas-
JICHHasl Ha pelleHHe KOMIUIEKCHOM y4eOHO-TIO3HaBaTEIbHOM 3a/1a4yM, TpeOyrole oT cTyaeHTa
IPUMEHEHUs KaK HayYHO-TEOPETHUECKUX 3HAaHUI, TaK U MPAKTUYECKUX HaBBIKOB.

3. TexHONOTMM MPOEKTHOTO 0OYyUEHUsS] — OpraHu3alys 00pa3oBaTENIbHOTO Mpolecca B Co-
OTBETCTBHM C AJIFOPUTMOM IOITAMHOIO PEIIEHUs] MPOOIEMHON 33aa4l WU BBIOJHEHUS y4ueo-
Horo 3amanus. [IpoekT mpexrnosaraeT COBMECTHYIO y4eOHO-TIO3HABATENbHYIO JAEATEIbHOCTD
IPYyMNIbl CTYIE€HTOB, HAIPABICHHYIO HAa BBIPAOOTKY KOHLEIIUH, YCTaHOBIICHHE LieJe U 3azad,
(OpMYIHPOBKY 0XKMIAEMbIX PE3yJIbTaTOB, ONpPEACICHNUE MPUHLIUIIOB U METOAMK PEUICHHUS I10-
CTaBJICHHBIX 3a/1a4, INIAHUPOBAHUE X0Ja pabOThI, TOUCK JOCTYIHBIX U ONTHUMAJIbHBIX PECYPCOB,
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MO3TAIMHYI0 PeAM3allHMIO TIaHa Pa0OThI, MPE3CHTAIMIO PE3YIbTATOB PAOOThI, KX OCMBICICHUE U
pedaekcuro.

OCHOBHBIE THITBI IPOEKTOB:

HccnenoBatenbCkuii MPOEKT — CTPYKTYypa NpUOIMKEeHa K opMaTy HAy4yHOTO HUCCIIEeI0Ba-
HUS (JOKa3aTeNIbCTBO aKTyaJIbHOCTH TEMBI, OIIPEIEIICHNE HAYYHOM MPpOoOIeMbl, IpeIMeTa U 00b-
€KTa MCCIIeIOBaHMs, 1IeJIei U 3a1a4, METOI0B, UCTOYHUKOB, BbIIBU)KEHUE TUIIOTE3bI, 000011IeHNE
pe3yJIbTaTOB, BEIBOBI, 0003HAYEHNE HOBBIX MPOOIIEM).

HNupopMalinoHHBIN NPOEKT — yuyeOHO-TI03HABATeNbHAs IEATEIBHOCTh C SIPKO BBIPAKEHHOM
IBPUCTHYECKON HAIPaBIEHHOCTHIO (TMIOMCK, OTOOp M cUCTeMaTH3anus HHPOPMALMU O KAaKOM-TO
00BeKTe, 03HAKOMIICHHE YYaCTHUKOB MPOEKTa ¢ ATON MH(popmanue, ee aHanu3 U 00001eHne
JUIS IPE3CHTAIMK O0JIee IMUPOKOH ayTUuTOpHH).

4. VlnTepakTUBHbIE TEXHOJOTMU — OpraHM3alysi 0O0pa30BaTEIBHOIO IMpollecca, KOTopas
IpeJIoiaracT akTUBHOE U HEJNMHEWHOE B3aUMOJCHCTBHE BCEX YYACTHHUKOB, JOCTH)KEHHE Ha
9TOM OCHOBE JIMYHOCTHO 3HAYUMOTO JJIsi HUX 00pa3oBaTesIbHOTO pe3ynbTata. Hapsany co cnenu-
ATU3UPOBAHHBIMU TEXHOJIOTHSIMHU TAKOTO POJa MPUHIUIT WHTEPAKTUBHOCTU MPOCIEKUBACTCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHONOTHM. THTEepaKTUBHOCTH MMOApPA3yMEBAECT
CyOBeKT-CyObEeKTHBIE OTHOILIEHHS B X0JI¢ 00pa30BaTEIBHOTO Mpolecca U, Kak cleacTsue, dop-
MHUPOBaHHE caMOpa3BUBaroIIelicsa HH(HOPMALIMOHHO-PECYPCHOM CpeIbl.

@opMbl y4EOHBIX 3aHITHH C HCIOJIB30BAHUEM CIIEIUATM3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUM:

Jlexuus «oOpaTHOM CBSI3U» — JEKUUA—TIPOBOKAIUS (M3JI0KEHHE MaTepuaja C 3apaHee 3a-
IUTAHUPOBAHHBIMU OIIUOKaMH ), JTeKIusA-0ecea, TeKIUs-UCKYCCHsl.

CeMmuHap-1ucKyccusi — KOJUICKTHBHOE 00CYX/IeHHE KaKOTro-JIMOO CIIOPHOTO BOMPOCa, Mpo-
0JieMbl, BBISIBJICHHE MHEHUH B TpyIie (MEKTPYIIOBON AUAIOT, JUCKYCCHUS KaK CIIOP-TUAJIOT).

5. NndopmalioHHO-KOMMYHHUKAIlMOHHbIE 00pa30BaTE/IbHbIE TEXHOJIOIMH — OpraHU3alus
00pa30BaTeNbHOTO MpoIlecca, OCHOBAHHAs Ha MPUMEHEHHH CIEeUUATH3UPOBAHHBIX MPOrPaMM-
HBIX CpeJl M TEXHUYECKUX CPEICTB pabOThI ¢ MH(pOpMaIueH.

@opmbl  y4eOHBIX 3aHATUH C HCIONB30BAHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — U3JI0KEHHUE COJEpKAHUS COMPOBOXKIACTCS Tpe3eHTaruen (jae-
MOHCTpaIel ydeOHbIX MaTepHalioB, IPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMaXx, B T.U.
WLTIOCTPATUBHBIX, TPaUUECKUX, ayIn0- U BUJIEOMATEPHAIIOB).

[TpakTrueckoe 3aHsATHE B (hOpME MPE3EHTALUN — MIPE/ICTABICHUE PE3YJIbTAaTOB MPOEKTHOMN
WM HCCIIEIOBATENbCKON JEATENBHOCTH C HMCIONIb30BAHHEM CIEHUATN3UPOBAHHBIX MPOrPaMM-
HBIX Cpe[l.

6 YueOHO-MeTOAMYECKOE 00ecTedeHre CAaMOCTOSITEIbHOI PadoThl 00yYaIOIUXCS

[To mucrummnae «@u3uka» MpeayCMOTpEHA ayJWTOpHAs W BHEAyIUTOpHAs CaMOCTOSI-
TenbHas paboTa 00yJaromuxcsl.

AynutopHas caMOCTOsITeIbHAsI padoTa CTYIEHTOB IMPEINoJiaraeT pelieHne KOHTPOIbHBIX
3aaa4 Ha MPAKTUYCCKUX 3aHATHUAX.

Ilpumepnvie ayoumopnusie konmpoJvhote pavomut (AKP):
1 cemectp
KonTpoabHnas padora Ne 1 «@u3nvyeckue 0CHOBbI MEXaHUKI

3amanue 1. Pamuyc-BeKTOp 4YacTUIIBI ONPEACISICTCS BBIPAKEHHEM [ =3t +4t2j +7k , T

I,],k - enuanunbie BexTopa oced X, Y, Z. Beruncnuts: 1) myTth S, npoiineHHbIi yacTuueit 3a

nepsble 10c, 2) Monynp mepemelieHuss Ar 3a TOXe Bpems, 3) ycKopeHue dactuipl. OTBeT:
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S=500Mm, Ar=500m, a=10 m/c’.
3apanme 2. Kosieco Bpaiaercss BOKpyr HEMOABMKHOW OCH TaK, YTO yroj MoBOpOTa 3aBU-
CHT OT BPEMEHHU I10 3aKOHY ¢=10+20-t—2-t>. HaiiTu: 1) cpennee 3HaueHHe yriloBOil CKOPOCTH ()

3a IPOMEKYTOK BpeMeHHU OT t=0 10 OCTaHOBKH; 2) yIIOBOE YCKOPEHHE B MOMEHT OCTAHOBKH KO-
neca; 3) MOJHOE YCKOpPEHHE TOYKH, Haxojsiehcs Ha paccTossHun 0,1M OT OCH BpamieHHs IJis
MOMeHTa BpeMeHH t=4 ¢. Otser: 10 pan/c; -4 pan/c’; 1,65 m/c?.

3ananue 3. [1o roprU30OHTAILHON MOBEPXHOCTU JIBMKETCSA TEJIO MACCOM M=2 Kr moj Jeiu-
cTtBueM cuibl F=8 H, HanpasieHHoii moa yriom 0=60° k ropu3oHTy. Haiitu paccrosinue, KOTo-
PO€ MPOIILIO TEJIO, €CJIM €T0 CKOPOCTh YBEIMYMIACH ¢ 3 10 5 M/C, a KOO(PPUIIMEHT TPEHUS MEKITY
TEJIOM U MOBEepXHOCTHIO paBeH u=0,1.01BeT: 5,9 m.

3ananmue 4. [llap maccoii m;=5 Kr ABMXKETCSI CO CKOPOCThIO V1= 1 M/C M CTaJIKUBaeTcs ¢
HOKOSIIIMMCS IapoM Maccoll my=2 Kr. OnpenennTe CKOpOCTH LIApOB Iocie yaapa. ¥Yaap cuu-
TaTh YIPYTUM, IPSAMBIM U HeHTpaiabHbIM. OTBeT: 0,43 Mm/c, 1,43 m/c.

3ananue S. YpapHeHue KoneOaHul TOUYKM UMEET BUIL: x = A-cosolt+7) , TA€ A=0,02 M, 0= 7

-1

¢, 1 =0,2 c. OnpenenuTh MEpUO], HaYaIbHYIO (ha3y KoJcOaHUH TOYKU M €€ YCKOPCHHUE B MO-
MmeHT BpeMeHnu | ¢. OtBet: T=2 c; ¢o=0,27 pan; a =0,16 m/c?,

KonTposbnas padora Ne 2 «Cratucruueckasi puznka 1 TepMOIHHAMUKA)

3aganue 1. Halinure /Ui razoo0pa3Horo azora TeMIEpaTypy, IPU KOTOPOH CKOPOCTSIM
monekyn vi = 300 m/c u vz = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIE 3HAUEHUSI (PYHKIIUU pacmpe-
nenennst Makcsenna f(V). Otser: 1 _ MVZ =) _ a0y

4k In(v, /V,)

3aganue 2. MneanbHblil 1ByXaTOMHBIN ra3 00beMoM 5 J1 U JaBJICHUEM 10° Ia N30X0pHYe-
CKHU Harpelu, B pe3yJbTaTe Yero CpeHssl KUHETUUECKasi SHEPrusl €ro MOJIeKyJl YBeIUYHIach OT
0,0796 5B no 0,0923 »B. Ha ckoapko npu 3TOM U3MEHUTHCS JaBiieHue raza? B nanpHeimem ras3
U30TEPMHUUECKH PACIIMPUIIN 10 HadalbHOTrO AaBieHus. Onpenenute o0beM raza B KOHIE Mpo-
necca. Oteer: yBenuuutcs Ha 0,16 MIla; 5,8 1.

3ananme 3. Onpenenure KOAXPPHUIUEHT TEIIONPOBOJIHOCTH A a30Ta, eclu Kod(duiueHt
JUHAMHYECKON BSI3KOCTH 1 UId HEro mpu Tex ke ycioBusix paBeH 10 mklla-c. Otser: A=7,42
MBt/M-K.

3ananme 4. 12 T a30Ta HAXOJATCA B 3aKPBHITOM COCYAE€ O00BEMOM 2 JI TIPH TeMIIepaType
10°C. ITocne HarpeBaHus JaBJIEHHUE B COCYJZIE€ CTAJIO PABHO 104MM.pT.CT. Kaxoe xonm4ecTBo Term-
na 66110 cooOIeHo ra3y npu HarpeBanuu? Oteert: 4,1- 10% JI.

3aganue 5. Cmemanu Boxy Macco Mi=5kr npu temmneparype T1=280 K ¢ Bomoil Maccoii
my=8kr mpu temneparype T2 =350 K. Haiitu: 1) remneparypy 6 cmecu; 2) usmenenue AS 3H-
Tponuu, npoucxossiuee npu cmemuBanun. Otser: 323 K; 0,3 xJ[x/K.

2 cemecTp
KonTpoabHasi padoTa Ne 3 «j1eKTpHYECTBO M MATHETHU3M»

3apanme 1. Dnextpudeckoe none cozgaHo AByms 3apsgamu 1=10 HKn u  q2=-20 sK,
HaxoJsamuMucs Ha pacctosHud d=20 cMm apyr ot apyra. Onpenenuth HanpsKEeHHOCTh OIS B
TOYKEe A, yJaJeHHOM OT NEpBOro 3apsjaa Ha pacctosHue 11=30 ¢cM u oT BTOpOro Ha =50 cm.
Paccunrare paboTy, KOTOpPYO HEOOXOIMMO COBEPIIUTH, YTOOBI MEPEHECTH TOUYCHHBIN 3apsi
q0=5~10'4 Ki1 13 Toukn Haxomsmuiics mocepeinae Mexay 3apsaamu B Touky A. Otset: 280B/M,
0,42 JTx.

3ananme 2. meeTcs npeaHa3HauYEHHbBIA IS U3BMEPEHUS Pa3HOCTH MoTeHIManoB 10 30 B
BOJILTMETp comnpoTusiieHueM 2 kOMm, kotoporo pasaeneHa Ha 150 nenenuii. Kakoe conporusie-
HUE HAJO B3STh M KaK €ro BKJIIOYUTh, YTOOBI 3TUM BOJIBTMETPOM MOXKHO OBLJIO M3MEPUTH pas-
HOCTh noTeHnuanoB 10 75 B? Kak u3MeHutcs mnpu 3ToM 1eHa jaeneHus BoiabTMerpa? OTBer: 3
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kOwm, 0,5 B/nemn.

3ananue 3. [lo mpoBoJIOYHON pamMKe MMEIOIICH (opMy MPaBHIIBHOTO MIECTUYTOJIbHHUKA,
uzet Tok cunort [=2 A. Ilpu 5TOM B IEHTpE paMKH 00pa3yeTcss MarHUTHOE TOJIe C HANPSKEHHO-
cThio 33 A/m. HaiiTu [uinHy IpOBOJIOKH, U3 KOTOPO#i caenana pamka. Oteet: 1=0,2 m.

3aganue 4. [IpoBonsias pamka oMeIieHa B 0AHOPOJHOE MarHUTHOE MOJI€ C UHIYKIUEH
B = 0,1 Tx. [ImockocTh paMKH COCTaBJISIET C HAPaBJICHUEM MArHUTHOTO MOJS Yroji ¢ = 30°.
[Tnomans pamxu S = 20 CM2, conpotuiienne R = 0,1 Om. MaruutHoe nojie paBHOMEPHO
yMeHbInaercs 10 Hyns 3a Bpemst At=0,1 c. OnpenenuTte: a) cpeaHee 3HaYCHUE 3.]1.C. UHAYKIINH,
BO3HHKAIOIIEH B paMKe; 0) CHIIy MHAYKIIHOHHOTO TOKA; B) 3apsiji, KOTOPBIA MPOTEYET 10 paMKe
3a BpeMs yMeHblieHus noiig. Oteer: 1 MB; 10 MA; 103 K.

3ananme 5. ConeHouJi ¢ UHAYKTUBHOCTBIO L=7 MI'H ¥ akTUBHBIM compoTtuBiieHneM R=44
OM MOAKITIOUMIN K UCTOYHUKY MOCTOSIHHOrO HanpsbkeHust Up, a 3aTeéM K TeHepaTopy CUHYCOHU-
JAJIbHOTO HAIpsKEHMsI ¢ JeiicTByromuM 3HaueHueM HamnpspkeHust U,=Ug. [Ipu kaxoii yacrore
reHepaTopa MOIIHOCTb, MOTpedasieMasi COICHOUI0M, Oy/IeT B 5 pa3 MEHbIIE, YeM B IIEPBOM CIY-
yae? Otset: v=2 k['11.

Koutpoasnas padora Ne 4 «Onruka

3ananue 1. B onbire FOHTa Ha MyTH OAHOTO M3 MHTEP(HEPHUPYIOUIHMX JIydeH MOMEIanach
TOHKasl CTEKJISIHHAs IUIACTUHKA, BCJIEJCTBUE YEro IIEHTpaibHAas CBETJIasl MoJioca CMellanach B
MI0JIO’)KEHNE MEPBOHAYAIBHO 3aHATOE ISATON CBETJION MOJOCOM(HE cuuTasi LeHTpanbHOH). Jlyu
najaeT Ha IUIACTUHKY NeprneHauKkymnspHo. [lokasarens mpenomieHus riactTuHku n=1,5. J{nuHa
BOJIHBI cBeta A=6-10"" M. Kakosa Tonmuna ractuakn? OTBET: 6 MKM.

3aganue 2. benbiif cBeT majaeT HOPMaNbHO HAa MOBEPXHOCTh CTEKISIHHOW IIACTUHKH
tommunon d=0,4 MM, Haxoxsmieiics B Bo3ayxe. [lokazaTens mperomiieHHs CTeKiIa Ne=1,5.
Omnpeznenure: a) TEOMETPUUECKYIO M ONTHYECKYIO PAa3HOCTh X0Jla MHTEPPEepUpPYIOIUX JIyyeil B
MPOXOJAIIEM CBETe, 0) AJTUHBI BOJIH, MHTEHCUBHOCTh KOTOPBIX OCHa0JseTCs MOCe MpOoX0xKie-
HUS MIacTUHKU. CUUTaTh, YTO BUAMMAS YacCTh CIIEKTpa JISKUT B UHTEpBaJie AIUH BoJH oT 0,4 1o
0,7 mxMm. OtBert: 0,8 mxm; 1,2 MrMm; 0,48 MKM.

3ananme 3. Ha qudpakimoHHyto perieTky HopMaJlbHO MajaeT my4yok cBeta. KpacHas nu-
HUA C JUTMHOW BOJIHBI A=63(0 HM BHIHA B CIIEKTPE TPETHETO MOPSAKA MO YIJIOM (p=710. Kakas
CHEKTpaJlbHas JIMHUS BHJHA O]l 3TUM K€ YIJIOM B CHEKTpe ueTBepToro nopsaka? Yemy paBHa
noctosiHHas pemerku? CKOJIbKO BCEro KpacHbIX MakKCMMYMOB JaeT 3Ta pemierka? Otser: 473
HM; 2 MKM, 7.

3ananue 4. J[Ba moJsipu3zatopa paclojOXKEHBI TaK, YTO YroJl MEXKIY HX IUIOCKOCTSIMU
NPOMYCKaHUsI PaBEH 25°, Omnpenenutb, BO CKOJBKO pa3 YMEHBIIUTCS WHTEHCHUBHOCTh
€CTECTBEHHOT'O CBETa MPH MPOXOXKJIeHUH: 1) "epe3 oauH (NEPBBIA) MOIspU3aTop, 2) yepes oda
nosisipuzaropa. Koaddunuent nornomenus csera B nossipusarope paseH 0,08. Otser: 2,17;
2,88.

3ananme 5. Kakas nons sHepruu GpoToHa U3pacxo/loBaHa Ha pabOTy BBIPBIBAHUS IJIEKTPO-
Ha, ecyii KpacHas rpanuia Gorodrddexra 307 HM U MaKCUMaIbHAsI KHHETHYECKast SHEPTHs GOTO-
anekTpoHos 1 3B? Otser: 0,8.

3 cemecTp
KontpoabsHast padora Ne 5 «KKBanroBas ¢puzuka»

3aganue 1. YepHoe Teno umeer temneparypy 3 kK. IIpu oxnaxaeHuu Tena JuiHa BOJIHBI,
MPUXOANIASACS HA MAKCUMYM H3JIy4aTeIbHOW CIIOCOOHOCTH, M3MEHUIach Ha 8§ MkM. J[o kakoit
TeMIeparypsl oxyagumiocs Teno? Oreer: 323K.

3ananue 2. DieKTpoH obnagaeT kuHeTH4Ieckoi sHeprueit 30 3B. Onpenenuts aedpoitnes-
CKYIO JUTHHY BOJIHBI JICKTPOHA. BO CKONBKO pa3 M3MEHUTCS dTa JUIMHA BOJHBI, €CITH KHUHETHYE-
ckas 3Heprust ymeHsmurcs Ha 20%? Otser: 2,2 10"y 1,12.
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3aganue 3. [Ipu IBMIKESHUM YaCTHUIIBI BIOJIb OCH X CKOPOCTH €€ MOXET OBITh ONpeeNieHa C
TOYHOCTHIO (omuOKo#) mo 1 cm/c. HaliTn HeompeneaeHHOCTh KOOPIUHATHI, €CJIM YacTHUIIEH sIB-
nsercst: 1) anextpon, 2) apodurka mMaccoii 0,1r. Otser: 0,01m; 10%m.

3ananme 4. Yactuma HaxoauTcs B OECKOHEYHO TIIYOOKOW OJHOMEPHON MOTCHIIMAIBHON
uMesi MUHIMAITbHYIO SHepru0. KakoBa BepoOsSTHOCTH OOHAPYKEHUS YACTHUIBI B CPETHEH TpETH
sMbeI? OtBeT: 0,609.

3aganue 5. OnpenenuTs AJUHY BOJHBI, COOTBETCTBYIOLIYIO TPEThEH JMHUU cepun basb-
Mmepa: 1) B cnekrpe nznmydenuun Bogopona, 2) B crekrpe uznydenus nona renus. Otet: 434HM,
109aM.

KOHTpOJILHaH paﬁoTa Ne 6 «Duzuka s/Ipa K JJIEMEHTAPHBIX YaCTHID>

3apanue 1. [lepBoHauanbHas Macca M30TONA UPUUS S2Ir paBHa M = 5 T, HEpHOJ TIOIY-

pacnazna 75 cyrok. Omnpenenute, CKOJIbKO Aep pacrnajercs 3a 1 cekyHIy B 3TOM IMpernapare.
CKOJIBKO aTOMOB 3TOro npenaparta octaHercs uepe3 30 CyTOK M BO CKOJIBKO pa3 U3MEHMTCS aK-
THBHOCTB TIperiapara 3a o1o Bpems? Otser: 1,67-10™; 1,2:10%; 1,32.

3ananme 2. Snapo 6epwnus-7 f-paguoakTuBHO No cxeme K-3axBara. 3anucaTh peakiuio.
Kakwue yacTuipl npu 3ToM 00pa3oBajinch?

3ananme 3. HeliTpuHHOE M3IydyeHHE 3BE3[bl MOXKET BO3HUKHYTH 33 CUYET OOBEAMHEHMS
JIByX IIPOTOHOB ¢ 00pa3oBaHUEM JAEUTOHA. 3anuiuTe peakuuio. Kakue yacTuis emie oopasyroT-
Cs B TOM peakiuu?

3aganue 4. HaiiTi SHEprHIO CBSI3M sIpa, KOTOPOE UMEET OJAWHAKOBOE YMCIIO MPOTOHOB M
HEUTPOHOB U PaJNyC, B MOJITOPA pa3a MEHBIINHN paauyca sapa 2’Al . OTBeT: ®Be, 56, 5 MaB.

3ananue 5. M3 nepBoHauanbHO CBOOOJHBIX MPOTOHOB M HEHTPOHOB 00pazyercs sApo yT-
nepoja-12. Kakast sHEprusi mpu 3TOM BBIJEINsETCS, Kak OHa Ha3biBaeTcst? Ecium cHHTEe3npoBaTh
TakuM o0pa3oM 1 T yriepoja, TO CKOJIBKO BCErO BBLAETUTCS MPH 3ToM 3Heprun? Kakomy komu-
yecTBY He()TH 3Ta sHeprus s3kBuBaieHTHa? OTBeT: 92,4 MaB; 740 I'/1x; 16 1.

KonTposbHas padora Ne 7 «®Pusuka spa TBepaoro reiaa»

3ananue 1. Hanncats nHAEKCH HAMpaBiIeHUs MPSIMOM, mpoxosiei yepe3 y3isl [[100]] u
[[001]] xyOudeckoif MPUMUTHBHON PEIIETKH.

3aganue 2. Onpenenuts KOJIMYECTBO TEIUIOTHI AQ, HEOOX0oIuMoe ISl HarpeBaHUsl KpH-
crayuta NaCl maccoit m=20 r Ha AT=2 K, B AByX cilyyasx, eciy HarpeBaHue MPOMCXOIUT OT
temmepatypbl: 1) T1=0p; 2) T,=2 K. Xapakrepucruueckyto temneparypy ebas Op mms NaCl
npuHITH paBHOM 320 K.

3aganne 3. OnpenenuTs YMCIIO N y3JI0B, MPUXOAIINXCS HA OHY SJIEMEHTApHYIO STYCHKY B
IpaHelleHTPUPOBAHHON KyOMUECKOM peleTke.

3ananue 4. Kycok meramia oorema V=20 cM® HaxoUTCs npu temnepatype T=0. Onpene-
auTh 9uciao0 AN CBOOOIHBIX 3JIEKTPOHOB, UMIYJIBCHI KOTOPBIX OTIMYAIOTCS OT MAaKCUMAalbHOTO
HUMITYJIbCA Pmax HE OoJiee 9yem Ha 0,1 pmax. DHEprus Oepmu g5 3B.

3ananme 5. OOpaszel U3 BEILECTBA, COAEPIKAIIETO YKBUBATICHTHBIE si/ipa (IPOTOHBI), HAXO-
JUTCS B OJHOPOAHOM BHemIHeM MarHUTHOM mosie (B=1 Tu). Onpenenuts: 1) OTHOCUTENHHYIO
pa3HOCTb 3aceleHHOCTEN 3HepreTnyeckux ypoBHel npu temneparype T=300 K; 2) gactory vo,
IIPU KOTOPOi Oy/IeT MPOUCXOANTD SAAEPHBII MATHUTHBIN pe30HaHC. DKPaHUPYIOIIUM JeHCTBHEM
AIIEKTPOHHBIX 000JIOUEK U COCETHUX SACp NMPEeHEOPEUb.

Ilpumepnuie unousudyanvuvie oomauinue 3aoanusn (H/13)

1 cemecTp
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3apaua Ne 1 «KnHemMaTHKa MocTynareJJbHOr0 ¥ BpalaTeJbHOI0 IBHUKEHU D)

Touka qBUKETCS 1O OKs)y)KHOCTI/I paauycom 4 M 110 3akony S = A+ Bt’, rie S — PO CH-
HBIH myTh, A=8 M, B=2 m/c*, t- Bpems. Onpenenutb, B KAKO# MOMEHT BPEMEHH HOPMAJIbHOE
yckopenwue paBHo 2 M/c”. HaliTH CKOpOCTb, TAHIEHIMAILHOE U TIOJTHOE YCKOPEHHE TOUKH B 9TOT
MOMEHT BpEMEHH

3amaua Ne 2 «/IluHaMKMKa IOCTYNATENbHOT0 ABUKEHHS»

Ha 0601 maxoBuka auamerpom 60cM HaMOTaH IIHYP, K KOHILY KOTOPOTO MPUBSI3aH I'Py3 C
Maccoit 2 kr. OnpeaenuTs MOMEHT MHEPLIMM MaXOBHKa, €CJIM OH BPAIllasgiCh PAaBHOYCKOPEHHO MO/
NeiiCTBUEM I'py3a, 3a BpeMs t=3c¢ nmpruoOpes yriioByro CKOpOCTh 9 paj/c.

3amaua Ne 3 «/IlnHaMuka BpamaTeJbHOT0 JIBHKEHHUD

Ha Ban B BUAC NUJIMHIpPA C FOpI/I?;OHTaJII)HOﬁ OCBhIO BpalllCHHUA HaAMOTaHa HCBECCOMAA HUTD,
K KOHIly €¢ IpUKperuieH rpy3. Kakyr yrioByr CKOpocTh OyIeT UMETh Basl CIYCTS 2C IOCIe
HayaJia IB)KEHUsI TPy3a, €CiIi Macca Baja 4 kr, ero paauyc 20 cM, Macca rpysa 0,2 kr, 1eicTBU-
€M CHJI TPCHUS Ha JBUKYILIUECS TEla MOXKHO IpeHeOpeyb

3amaua Ne 4 «3aKoHBI COXpaHEHUSI B MEXAHUKE»

JlBa mManbIx 1o pa3zmepy rpysa MmaccamMu mi=10 Kr 1 mp=15 Kr noaBeueHbl Ha HUTAX OJU-
HAKOBOM aymuHBl L=2 M B OJIHOM TOYKE M CONPUKACAIOTCS MEXIY cO00W. MeHbluil rpy3 ObLI
oTKkI0HeH Ha yroi a=60" u ormymen. OnpeeTuTe BHICOTY, Ha KOTOPYIO IOAHAMYTCS 00a rpy3a
nocje abCOJIFOTHO HEYIPYToro yaapa

3agaua Ne 5 «Mexannueckue KoJ1e0aHusD»

[Tepuon 3aTyxatoniux kojaedanuil paseH T = 4c¢, norapupMuyeckuil JEKpEeMEHT 3aTyXaHus
1,6; HayanbHas ¢asa paBHa 0. Cmemenne Touku B MOMEHT 1/4 paBHo 4,5 cM. HanucaTs ypaBHe-
HUE KoJIeOaHUH ¥ NOCTPOUTH IpaduK B Npeenax TpEX NepruoioB

3agaua Ne 6 «Pe A THBHCTCKASA MEXaHUKA»

B nmaGopatopHoii cucteMe oTcueTa oHa U3 IBYX OJMHAKOBBIX YACTHI] C MAaCCOM Mo MOKO-
UTCs, Ipyras ABUKETCS CO CKOpOocThio v=0,8¢ 10 HampaBiIeHUIO K oKosIIeiics yactuue. Onpe-
JIETUTE PETSATUBUCTCKYIO MAcCy JIBHDKYIIIEHCS YaCTHUIHI B JJAOOPATOPHOW CHCTEME OTCUeTa U ee
KHMHETHUYECKYIO YHEPTHUIO

3agaua Ne 7 «MKT. Cratucruueckas puznka»

B cocyne o6bemom 20 11 HaXOAUTCS CMECh BOJAOPOJA U reius moja aaBineHueM 2 atMm. O0-
mas Macca cMecH S 1. I3BecTHO, UTO cpeHssi KHHETHYECKast SHEPTHs MOCTYIAaTeILHOTO JIBUKE-
HUA MOJIEKYJ cMecu ra3oB paBHa 0,038 »3B. Bo ckoibko pa3 oTauyaroTcsi Macchl BOJIOPOJA U re-
JMs B cMecHu?

3agaua Ne 8 «MneaJbHBINH ra3»

3
3 Mo a30Ta MIOTHOCTBIO p=1,25Kr/M~ M30XOpHO HArpeia Tak, YTO €ro JIaBJICHUE H3Me-

5 5 9
Hunack ¢ 1,1-10° ITa no 1,6-10°T1a, a 3aTem n3006apHO CXKaIM A0 MEPBOHAYATHHOM TEMIIEPATYPHI.
Omnpeznenute TeMnepaTypsl B KaX/I0M U3 TPEX ONHCAHHBIX COCTOSIHUN M KOHEUHBIH 00beM rasa.
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N300pasute rpaduku STUX MPOLEeCcCOB B KoopauHarax P-T
3agaua Ne 9 «IlepBoe HAYATI0 TEPMOTUHAMUKI

B pesynbpTaTe M30TEpMUYECKOrO pAaCLIMpEHHUs a30Ta mMaccoll M=0.2Krmpu Temmneparype
T=280 K o6bem ero yBenumumBaeTcs B 2 pa3a. Onpenenuts: 1) paboty A, COBEPIICHHYIO Ta30M
npu pacupennn; 2) usmenenne AU BHyTpeHHe# sHepruu; 3) KOJTUYECTBO TEIUIOTH Q, moiry-
YEHHOE I'a30M

3amaya Ne 10 «Bropoe Ha4ya/10 TEePMOAMHAMU KN
Kycoxk npaa maccoit m =200r, B3sThIi pu TemiiepaTtype t; = -10C°, Ob11 HarpeT 10 Temrie-

patypsl t, =0C° u pacmiaieH, ocjae 4ero oopa3oBaBIIascs Boja Obllia Harpera 10 TeMIepary-
poI t3= 10C°. OnpenenuTh n3MeHEHHE AS SHTPOIMH B XO/IC YKa3aHHBIX MTPOIIECCOB.

2 cemecTp
3apaua Ne 11 «DaekTpocTaTukay

DIIeKTpUYEecKoe 1oje co3gaHo AByms 3apsaamu q1=10 K u q2=-20 uKn, Haxongmumucs
Ha paccrosiHuu d=20 cm apyr ot Apyra. OnpeaenuTs HANPSHKEHHOCTh M0JI B TOUKE A, yJaleH-
HOM OT IepBoro 3apsijia Ha pacctosiHue r1=30 cM 1 oT Broporo Ha 1,=50 cM. Paccuurars pabory,
KOTOPYIO HEOOXOJMMO COBEPIIMTH, YTOOBI MIEPEHECTH TOYCYHBIN 3aps qo:5-10'4 Ku u3 touku
HaXOJAIINNCA TOCEPEANHE MEXKY 3apsilaMU B TOUKY A.

3agaua Ne 12 «IlocTOSAHHBIN 3/1eKTPHYECKHI TOK»
Ha puc. 3.1. £1=1,0 B, £=2,0 B, £=3,0 B, r1=1,0 Om, 1r,=0,5 Om, r3=1/3 Om, R1=1,0 Om,

R3=1/3 Om. Onpenenute: 1) CHIIBI TOKA BO BCEX yYacTKax IEMH; 2) TETIOBYIO MOITHOCTh, KOTO-
pasi BBIJIENSAETCS HA COMTPOTUBIEHUH R3.

g3, 0

3,13
Ry £2, 12

Rz

nwr 571

3agauya Ne 13 «JuekTpoMarseTusm»

[To n1ByM OECKOHEYHO IMHHBIM TPSIMBIM TMapaUIeTbHBIM MPOBOJAM, HAXOISAIIMMCS Ha
paccrostauu R=10,0 cm npyr ot npyra B Bakyyme, TekyT Toku 11=20,0 A u 1,=30,0 A ogunako-
BOro HarpasjieHus. Onpenenure MarHUTHYIO UHAYKIHIO 1oyt B, co3naBaeMoro Tokamu B TOY-
Kax, JeKaIUX Ha MPSMOU, COSTUHSIONMX 00a mpoBoAa, eciu: 1) Touka C JIEKUT Ha pacCTOSTHUU
r=2,0 cM jeBee JIEBOro MpoBoja; 2) Touka J[ JeXuT Ha paccTosHuM r2=3,0 cM ImpaBee MpaBoro
npoBoja; 3) Touka G JSKHUT Ha paccTosTHUU 13=4,0 CM TIpaBee JIEBOro MPOBO/IA.

3apaua Ne 14 «Dj1eKTpOMarHeTu3m»
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OneKkTpoH, yckopeHHbll HanpsbkeHneM U=200 B, BieraeT B 0qHOPOHOE MarHUTHOE I10JI€
¢ unaykiuen B=0,7- 10* Tn MEePIEHANKYISIPHO CUJIOBBIM JIUHUSAM. HalTu panuyc OKpy>KHOCTH,
10 KOTOPOH JABMXKETCA 3JIEKTPOH B MAarHUTHOM 110JI€ U niepuoy ero Bpamenus. Otser: R=0,68 wm;

-7
T=5,110" c.

3apaua Ne 15 «D1ekTpoMarHuTHasi MHAY KIS

[TpoBonsmuUiA TUIOCKHI KOHTYp, UMEIOMUN GhopMy OKpykHOCTH pamuyca r = 0,05 m mo-
MEIIEH B OJHOPOJHOE MarHUTHOE MOJIE€ TaK, YTO JUHUM MAarHUTHOM MHJYKLUH I10JIs1 HaIlpaBiie-
Hbl TIEPIEHIUKYJISIPHO IUIOCKOCTH KOoHTypa. CompoTuBiieHHe KOoHTypa R = 5 Om. MarautHas
UHAYKIMS MeHsieTcs 1o 3akony B = kt, rne k = 0,2 Tn/c. Onpenenurte: a) 3.4.C. UHAYKIUH, BO3-
HUKAIOIIYI0 B 3TOM KOHTYype; 0) CHIIy MHIYKIIMOHHOTO TOKa; B) 3apsll, KOTOPBIA MPOTEUET IO
KOHTYpY 3a [IepBbI€ 5 CEKYH]] U3MEHEHUS MOJIS.

3agaua Ne 16 «MuTepdepeHnus cBeTa OT TOUEYHBIX HCTOYHUKOBY

B onbiTe FOHra Ha mytu ogHoro u3 uHTepdepupyonmx Jydei nomemanach TOHKask CTeK-
JSTHHAS TUTACTHHKA, BCIIEACTBUE YEro IEHTpalIbHAsl CBETJIAs I0JIOCA CMEIANIach B MOJIOKEHHE
[EPBOHAYAJILHO 3aHSTOE MATOM CBETJION 1M0JIOCOM(HE cunTas HeHTpaabHOM). JIyd magaer Ha mia-
CTHHKY TepIICHINKYIspHO. IT0Ka3aTeb penoMiIeHns iacTuekd n=1,5. Jlnunaa BomHs! A=6-10"
M. KakoBa TonmimHa rmiacTuHKu?

3agaua Ne 17 «MuTepdepeHnus cBeTa B TOHKUX MJIEHKAX)

[TnockonapamnensHasi CTEKIsSHHAs MJIACTUHKA TonmuHOoW d=1,2 MKM U C TOKa3aTenem
MIPEIOMIIEHUS Ner=1,5 TOMEIeHa MeXy IBYMsI CpelaMH C TIOKa3aTeNIsIMH TIPEIOMIICHHS N1 U Ny.
Cser ¢ muHO# BoJHBI A=0,6 MKM MajaeT HOpMAIbHO Ha TUIACTUHKY. ONpenennTe ONTUYECKYIO
Pa3HOCTh X0J1a BOJIH, OTPAKEHHBIX OT BEPXHEU M HIDKHEH MOBEPXHOCTEH IIJIACTUHKU U OTpese-
JUTE, YCUJICHHE WJIM OClIa0JIeHne MHTEHCUBHOCTH MPOUCXOIUT MPH UHTEP(EpPEeHIIUU B CIEaYIO-
MX ciydasx: a) n1<n<ny; 6) n<n>n;

3agaua Ne 18 «/Iluppaxuus @penens»

Haiinure paanycel nepBeix Tpex 30H OpeHens A III0CKOM BOJIHBI, €CJIM PACCTOSIHUE OT
BOJIHOBOH MOBEPXHOCTH JI0 TOUKH HaOmoaeHus 1 M. Jnuna BomaHsl A=500 HM.

3agaua Ne 19 «Inppaxuus @paynrodepar»

Haiitu HaubGonpmmii mopsA0K CHEKTpa AJIs JKEITOM JTMHUK HATPUS C JUTMHOM BOJHBI A=589
HM, €CJIM MOCTOSIHHAs AudpakuroHHON pemieTku d=2 MkM. CKOJbKO BCETO MaKCUMYMOB JAaeT
sta pemerka? [Ton kakuM yriaoM ¢ HaOIr0AaeTCs MOCAEIHUN MaKCUMyM?

3anaua Ne 20 «Iloasipu3anus cBeTa»

Yros Mexay IIOCKOCTAMMU IIPOIyCKaHUs ABYX IOJIIPU3ATOPOB PaBEH 50°. EcrecTBeHHEIN
CBET, MPOXOJIs Uepe3 TaKylo cucremy, ociabdusercs B 8 pas. [Ipenebperast morepsiMu cBeta Ipu
OTpa’KEHHH, OTIPENICNUTh KO3 (HUIIMEHT TOTJIOMIEHHS CBETa B MOJSPU3ATOPaX

3 cemecTp

3agaua Ne 21 «®ortoaddexr»

OrnpenenuTh HAMMEHBIHMK 3aJePKUBAIONTUN TTOTSHIIMAI, HEOOXOAMMBIA MJIsi MpeKparie-
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HUSl DMHCCUU C TTIOBEPXHOCTH (POTOKATO/A, €CITM OH OCBEIIACTCS M3ITYUCHHEM C JTTHHOW BOJIHBI
0,4 MKxM, a KpacHas rpaHuiia JJjig MaTepuaia karojaa pasHa 0,67 Mkm

3apaua Ne 22 «TenJioBoe u3zaydeHune»

Uepnoe teno Harpenu ot temmneparypel 600K no 2400K. Bo ckoyibkO pa3 yBeJIMYMIACH
o0111as1 TeT1oBast SHEPrus, u3aydaemas TeaomM? Ha ckoibko U3MeHUIach JJIMHA BOJIHBI, COOTBET-
CTBYIOILIasi MAKCUMYMY SHEPTUU U3TYYSHHS U CIIEKTPAJIbHBIN COCTaB U3ITyYeHUs ?

3apaua Ne 23 «Ipdext Komnrona»

®dotoH ¢ 3Heprueit 1 MaB paccesiics Ha cBOOOJHOM MOKOUMBITIEMCs 3JieKTpoHe. HalTh ku-
HETHUYECKYIO YHEPTHUIO DJIEKTPOHA OT/A4M, €CIIM B PE3yJbTAaTe pacCesHUs JIUHA BOJHBI (hOTOHA
n3MeHunach Ha 25%

3agaua Ne 24 «D1eMeHThbl KBAHTOBOH MEeXaHHKH»

HpI/I JABHXXCHHH 9aCTHUIBI BAOJIb OCHU X CKOPOCTb €€ MOXKCT OBITE onpeaciicHa ¢ TOYHOCTbIO

(ommbxkoit) 1o 1 cm/c. Haiitu HeonpeneneHHOCTh KOOPAWHATHI, €CIM YacTULeH sBisiercs: 1)
JIEKTPOH, 2) npoduHKa Maccoit 0,1r

3agauya Ne 25 «HacTuna B NOTEeHIUATBLHON sIMe»
CobcTBeHHast PYHKIIMS, ONMUCHIBAIOIIAs COCTOSHUE MUKPOYACTUIBI B OECKOHEYHO I1y0Oo-

. 7n
. . . ¥, (x)=Csin—x
KO TIOTEHIIMAIBHOW sSIME IIUPUHON [, UMeeT BUII I . Mcrons3ys ycIioBHst HOPMHU-

POBKH, OTIPENIeNIUTh MOCTOsIHHYIO C.
3agaua Ne 26 «Atom no teopun bopa»
BbruucnuTh paanychl NepBbIX TPeX OPOUT IEKTPOHA B aTOME BOJIOPOJIA
3agaua Ne 27 «M3aydyeHue aToma»

Haiitu HaI/IGOHLIJ_IYIO W HAMMCHBIYIO JIMHBI BOJIH CCPpHUU Ilamena B CIICKTPEC HU3ITYUCHUA
BOOOpOaa. CpaBHI/ITB MOJIYYCHHBIC 3HAUCHUA C JJIMHAMHA BOJIH BUANMOI'O U3JIYUCHUA

3amaua Ne 28 «PaquoaKkTUBHOCTD

192
IlepBoHavanpHas Macca U30TONA UpUAUSA /7 paBHa M = 5 T, mepuoj nosxypacnaga 75

cyTok. Omnpenenure, CKOJIBKO Aep pacnanaercs 3a 1 cekyHay B 3ToM mpemnapare. CKOJIBKO aTo-
MOB 3TOrO npenapara octaercs uyepe3 30 CyTOoK U BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTH IIpe-
rapara 3a 3TO BpeMs?

3agauya Ne 29 «3akoHbI COXpaHEHHS B SI/IEPHBIX PeaKIMIX»»
B nenTpe conHia nporekaeT TepMosifiepHas peaklus CUHTE3a resius U3 BOoAOpOAa, B KOTO-
poif U3 YeThIpex MpoTOHOB oOpasyercs sapo He' m 1Ba mosuTpoHa. 3amuiuTe 5Ty PEaKIHIo.

Kaxwue ermie yactuiibl o0pa3yroTcs B HEit?

3apaua Ne 30 «DHeprusi B si/IePHBIX PeaKIHAX)
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Kakoe komnuectBo UZ® «BBITOPAET» 32 TOJl B AJIEPHOM PEAKTOPE C IEKTPUUYECKONU MOII-
Hocthio 1 I'Bt m kg, 38%? Cuurarh, 4TO pacnaj sjep ypaHa IoJ JECHCTBUEM TEIUIOBBIX
HEHTPOHOB MPUBOJAUT K 00pa30BaHHUIO U30TONOB KCEHOHA-141, cTpoHIMA-92 U TpeX BTOPUYHBIX
HEUTPOHOB.

3apaua Ne 31 «@u3nka TBEpPAOro Teja

Onpeaenuth KoJU4ecTBO TEIioThl AQ, Heobxoaumoe it HarpeBanus kpucramia NaCl
maccoid m=20 r Ha AT=2 K, B 1ByX ciy4asx, €Clii HarpeBaHHUEe IIPOUCXOJUT OT TeMIeparypsl: 1)
T1=0p; 2) T,=2 K. Xapakrepuctuueckyro temmeparypy Jedas 0p mist NaCl npunsats paBHoii 320
K.

Ilepeuens nabopamophvix pabom

1 cemecTp

Ne 1 «[IpumeHeHe 3aKOHOB COXpaHEHMS ISl ONIPEIETIEHUsI CKOPOCTH TOJIETA ITYJIN»
Ne 4 «HccnenoBanue BpallaTeNbHOTO JIBUXKEHHS TBEPAOrO Teja BOKPYT HENOJBHIKHOM

=]

ocu»

Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMUX KoJeOaHuil (GU3MUecKOro MasTHUKa

Ne 7 «Onpeenenne CKOpOCTH 3ByKa B BO3JIyX€ METOJOM CTOSYECH BOJIHBI»

Ne 11 «M3ydyeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEI»

Ne 14 «Onpenenenne nokasarens aguadarsl merogoM Knemana u Jlezopmar

Ne 15 «IIpoBepka 3akoHa BO3pacTaHUs SHTPONHUH B HEPABHOBECHOMN CHCTEME»

No 16 «MccnenoBanrie M3MEHEHHsI TEMIIEPATYPHI B aIa0aTUYECKOM IIPOIIECCE U OIpese-
nenue kodpdunuenta [Tyaccona »

2 cemecTp

Ne 21 «HccnenoBanue 31€KTPOCTATUUECKOTO OIS C IIOMOILBIO 30Ha»

Ne 24 «Pacmmpenue npezena n3MepeHHs aMIepMeTpa HOCTOSTHHOTO TOKa»

Ne 27 « 3ydeHne pe3oHaHca HaNPsKEHUI»

Ne 28 «Onpenenenne MHIYKTUBHOCTH KaTYHUIKA U MarHUTHOW MPOHUIIAEMOCTH (eppomar-
HUTHOTO TEa»

Ne 32 «Omnpenenenue paguyca KpUBU3HBI JIMH3BI M MOJIOCHI IIPOITYCKAaHUSI CBETOQUIBTPA C
nomouipto koser Herorona»

Ne 34 «Onpenenenue JIMHBI CBETOBOI BOJHBI M XapaKTEPUCTUK TUGPAKIMOHHON pemieT-
KI»

Ne 35 «Onpenenenne KOHIIEHTPAMA PaCTBOPOB caxapa U MOCTOSTHHON BpaleHUs»

3 cemecTtp

Ne 36 «CHsiTHe BOJIBTaMIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA U ONPEEIIEHNE €ro 4yB-
CTBUTEJILHOCTH

Neo 41 «MccnenoBanue Bo30YyXIEHUS aTOMOB Ta3ay

Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YHCEN BO30YKAEHHBIX COCTOSHUIN aToMa BOJIO-
pona»

Ne 43 «MccnenoBanue TepMO3JIEKTPOHHOM SMUCCHUU U OIIpeesieHHe paboThl BBIX0JIA HJICK-
TPOHA U3 METaJlJIa»

Ned4 «M3ydyeHue 31eKTpUUECKUX CBOWCTB TBEPBIX TEID»

No 51 «M3ydyeHune 3akOHOMEPHOCTEH a-pacmagar»

Ne 53 «Omnpenenenrne MakCUMaabHON PHEPTUU -4acTUI] U UACHTU(DUKALUSA pagHOaKTHB-
HBIX TIPENapaToB»
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Ilepeuens 6onpocoe kK ceMuHapCKum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KuHemaTuka ¥ JIMHAMHKA MOCTYNATEJbHOr0 W BPAIIATEIbHOIO
JBUKeHun"
1. Mexanuueckoe npmxenue. Cucrtema orcuéra. MatepualibHasi TOUKA.
2. OCHOBHbBIC KHHEMAaTHYECKUE XapaKTEPUCTUKU: TIEPEMEIICHHE, ITyTh, CKOPOCTh, YCKOPCHHE:
MOJIHOE, HOpMaJIbHOE, TaHTeHITnalIbHOe. Kitaccudukanmst TBHKEHUA.
3. IlocrymarenbHoe aBmkenue. LlenTp macc. BpamarensHoe aBHKEHUE.
4. OCHOBHbIE KHHEMATHYECKHE XapAKTEPUCTUKU BPAIIATEIIbHOTO JIBUKEHHUSI: YTOJl TOBOPOTA,
YIJIOBOE MEPEMENIEHUE, YTIIOBBIE CKOPOCTh U YCKOPEHHUE.
5. CBsi3b MEXIY JIMHEHHBIMH U YTJIOBBIMU XapaKTEPUCTHKU JIBUKEHUs. PaBHOMEpHOE U paBHO-
nepeMeHHoe BpamiarensHoe aBrkeHus. [lonsatiue coctosnusa Gpu3nueckoit CUCTEMbI U YpaBHEHUS
JIBYDKCHUS.
6. JluHamMuuyeckue XapakTepUCTUKU: CUJjla , CHIIOBOE MOJIe, Macca, UMIYJIIbC.
7. 3akxonnl HeroToHA.
8. JluHaMuyecKHe XapaKTePUCTHUKU BPAIIATEIHHOTO JBMXKCHHS: MOMEHT CHJIBI OTHOCHUTEIHHO
ocH, MOMEHT uHepiuu. OCHOBHOM 3aKOH TUHAMUKH BPaIIaTeIbHOTO JBUKCHUS.

Cemunap Ne 2 "3akoH coxpaneHus"
1. 3akoH coxpaHeHHsI UMITYJIbCA, YCIOBUS €TO BBINOJIHEHUS.
2. 3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCA, YCIOBHS €r0 BHITOJTHEHHUS.
3. Pabota, momHocTs. PaboTa rpaBUTallMOHHON CHJIbI, KOHCEpBAaTUBHbIE CHIIbL. PaboTa pe3yinb-
Tupytomeil cunel. Knneruueckas sHeprus, TeopemMa 00 U3MEHEHUH KUHETUYECKOM SHEPTUU.
4. 3aKOH COXpaHEHUS MOJHOM MEXaHUYECKOM SHEpruH, YCIOBHSI €r0 BBIITOJHEHHS.
5. CoymapeHue nByX Tedl.
6. CBs3b 3aKOHOB COXPAaHEHMsI CO CBOMCTBAMU NMPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Kosebanust u BOJIHBI"
1. ®usnueckuii 1 MaTEMaTUYECKUN MASTHUKH.
2. I'apmoHHueckue, cBOOO/IHbIE, BHIHYKICHHBIE M 3aTyXarolue kojebanus: nuddepeHranb-
HbIE, TpaduKH, XapaKTePUCTUKH.
SIBnenue pe3oHaHca u ero ¢usznyeckas npupona. [Ipumepsr.
Bonna. Bunel BonH. Mexanusm o0pa3oBaHUsI MEXaHUUECKHUX BOJIH.
3ByKoBast BoJHa. MexaHu3M 00pa3oBaHUs 3ByKa B razax.
BosHOBOE ypaBHEHUE.
Crosuas BoiHa. MexaHn3M o0pa3oBaHusl. Y paBHEHUE CTOSUYEH BOJIHBI.

No ko

Cemunap Ne 4 "Crarncrnyeckue MeTOAbI ONIUCAHUA MaKpocucrem"
BeposTHOCTH NOSIBIEHUS TUCKPETHOW U HEMTPEPHIBHOW CITy4alHBIX BEIMYUH.
@YHKIMS pacIpeesIeHNs] BEPOATHOCTEN. Y CIIOBUE HOPMHUPOBKH.

Cpennee u HanboJIee BEPOSITHOE 3HAUCHHE CITYIaiiHOW BEJIMYMHEI.
Cratuctuueckue Metoibl. OCHOBHBIE MOJOKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenune Makcgeia, ['aycca, bonsumana.

asrLONE

Cemunap Ne 5 "TepmoannamMuveckne MeTOIbI ONMCAHUA MaKpocucTem'"
YpaBHEeHHE COCTOSHUS UACATHLHOTO ra3a.
Pacnpenenenue sHepruu no creneHs M cBo6oabl. CpeiHss SHEPTUsl MOJIEKYIIbI.
TemmoeMkocTs. MonsipHasi 1 yAenbHas TEINIOEMKOCTH. Y paBHeHre Maiiepa.
Buytpennsist sHeprus kak QyHKIMS coCTOsIHUS cucTeMbl. PaboTa kak (yHKIus nporecca.
IlepBoe HauasIo0 TEPMOANHAMUKH.

asrONE
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6

. M3omporiecchl: M30TEpMUYECKUH, H30XOPUIECKUH, H300apHUeCKuid, ainadaTHUeCKUid, TOJIUT-

POIUYECKHUA.

7
8

OO W NP
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1.

. OHTponus. CBONCTBA 3HTPOIINHU U30JIMPOBAHHON CUCTEMBI.
. BTopoii 3aKk0oH TepMOIMHAMUKH.
. Huxn Kapno. K. a. nukna Kapno.

Cemunap Ne 6 "'SIBjieHus1 nepeHoca B razax’
. JnmuHa cBoboHOTO TIpodera, «3PEeKTUBHBIN JHAMETPY MOJICKYJIHI.
. SIBneHus mepeHoca: TermIonpOBOIHOCTh, TUPPY3HUs, BI3KOCTb.
. Koaddunuents TerionpoBoiHoCTH, 11(dy3un, BI3KOCTH.
. ®usnueckuii cMmpica koapurentos. OT yero 3aBUCAT K03()PUIUEHTHI.
. [Ipumepsb! U3 NpUPOIBI U TEXHUKH.

2 cemecTp

Cemunap Ne 7 "JuaexkTpocratuieckoe noJje"
. DIIEKTPOCTATUYECKOE ToJIe. DIeKTpudecKkuid 3apsia. 3akoH Kynona.
. HanmpsbxkeHHOCTB 3meKTpocTaTnuyeckoro moss. [IpuHIun cyneprno3uun.

. Tlotok Bextopa E . Teopema Iaycca.

. [loTeHIMaIbHOCTH JIEKTPOCTATHUECKOTO T0JIA. Teopema 0O IUPKYIISIIUY.

. CBs3b MKy HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.

. FGOMeTpI/I‘-IeCKOG ornucanue 1moJjs. CUIoBbIe JUHUH. 3KBI/IHOTCHHI/IZUII>HI)I€ IMOBEPXHOCTH.

Cemunap Ne 8 "Ilocrosinnblii Tok. Llenu nmocrosiHHOro Toka"
. Onexkrpuueckuit Tok. [InMoTHOCT TOKa. YpaBHEHUE HENTPEPHIBHOCTH.
. 3akon OMa 11t OTHOPOJHOTO YYacTKa LETIH.
. Conporusnenue npooanuka. CoeJMHEHUE CONMPOTUBIICHUH.
. 3akon Oma 11t HeoTHOpOoAHOTO yuyacTka nenu. Ctoporuue cuibl. JJC.
. IlpaBuna Kupxroga.
. MomHocTb ToKa. 3akoH J[xoyns-Jlenna.

Cemunap Ne 9 "MaruuTHoe nmoJie. JJIeKTPOMAarHUTHASA HHAYKIUs'"
VICTOYHHMKHM MarHUTHOTO MoJis. MarHUTHOE IMoJie IBMXKYILErocs 3apsja U MPOBOJHHUKA C TO-

koM. 3akoH buo-Casapa.

2
11

w
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arONE

. I1oTOK M HUpPKyIALKs BEKTOpa UHAYKIMU MarHuTHOro nois. Teopema I'aycca u teopema o
VPKYJISALH.

Cuna JlopeHua. J[BuykeHue 3apsKeHHOM YaCTHIBI B MATHUTHOM TIOJIE.

Cwta Ammepa.

3akoH anekTpoMarauTHoW nHAykuuu ®Papanes. [Ipasuno Jlenna.

BuxpeBoe 3i1ekTpudeckoe noie.

SABnenne camonHayKuu. MHIykTHBHOCTH. COJIEHOUA.

Cemunap Ne 10 "KosnebarenbHblii koHTyp. IlepemenHblii Tok™
KoneGatenbHblil KOHTYp. MeXaHn3M BOSHUKHOBEHHUS SJIEKTPUUECKUX KOJeOaHUH.
DOHeprus 3J1eKTPUIECKUX KOIeOaHUH.
3aryxaromure KonebaHus. XapakTepUCTUKH 3aTyXaroHuX KouieOaHHii.
Posib akTHUBHOTO CONTPOTHUBIIEHHS B KOJIEOATEILHOM KOHTYpE.
Breinyxnennsie konebanus. BekropHas auarpamma HampsbkeHui. Pezonanc Toka. Pezonanc-
Hasl 4acToTa.
CootHomeHnue (a3 Mex1y BHEIIHUM HaNpsDKEHUEM, CHUIION TOKa M HaIpsHKEHUEM Ha pas3iiny-
HBIX 3JIEMEHTaxX LEIH.
. [lepemennbiii TOK. UTHAYKTUBHOE U €MKOCTHOE conpoTuBIieHHE. [loaHOE conmpoTUBIeHUE 11€-
U TIpY IEPEMEHHOM TOKE.
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8. JlelicTBytomue 3HaUYCHHsI CHJIBI TOKA U HAIpsDKEHHs. MOIIHOCTD TpHU NepeMeHHOM Toke. Ko-
3 PUIUEHT MOIITHOCTH

Cemunap Ne 11 "HUnrepdepenuns cBera’
ONEeKTPOMAarHUTHbHIE BOJIHBI.
KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.
Wutepdepeniiys cBeta OT IByX HCTOUHUKOB.
WuTepdepennys cBeTa OT III0CKONapaiIeIbHON JIaCTUHKY.
WNutepdepeniiys cBeta oT MIACTUHKY 1epeMeHHol ToiamuHbl. Konbia HeroToHa.
[TpumeHeHne UHTEpPEPEHLIUN CBETA.

ook wnE

Cemunap Ne 12 "' {udpaxuus cBera'
1. SBnenune mudpaxmumu. OcoOeHHOCTh Tudpakuuu CBETOBBIX BOyH. udpaxums dpenens u
O®paynrodepa.
2. Ilpunmun ['roiirenca-@penens. YpolieHne BEYUCICHHA ¢ MTOMOIIBI0 BEKTOPHOW Tuarpam-
MBI.
Judpaxnus Openens Ha KpyriioM oTBepcTHH. 30HbI DpeHerns.
Hudpakuus OpayHrodepa Ha y3K0il NpAMOIMHEHHON IIeIH. YCIOBUS MAaKCUMyMa M MUHU-
MyMa. 3aBUCHMOCTb HMHTECHCUBHOCTH CBETA OT yTiia TU(PaKINK.
5. [udpaxuuonHas peuierka. OCHOBHbIE XapaKTEPUCTUKU AU(PAKIIMOHHON peleTKH. Y CI0BUs
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JOOABOUYHBIX MUHUMYMOB.

How

Cemunap Ne 13 "Tlonsspusanus cBera'
1. Tlonspusauus cBeta. EcTecTBEeHHBIN 1 NOISPU30BAHHBIN CBET.
2. Tlomsipu3anysi cBeTa Mpu OTPaXKEHUH U MIPEJIOMIIEHHH. 3aKoH bproctepa.
3. Tonspuzanus npu JBOWHOM JydyenpesnomieHHH. CBOHCTBA OOBIKHOBEHHOTO M HEOOBIKHOBEH-
HOT'O JTy4eil.
4. Tlonsipuzanuonnsle npusMsl. [Tpusma Hukomns.
5. 3akon Mantoca. AHanu3 MOJISIpU30BaHHOTO CBETA.
6. OnTuyecku akTUBHBIE BELIECTBA. BpallieHne mI0CKOCTH MOJIipU3allii CBeTa.

Cemunap Ne 14 "KpantoBasi onTuka'
1. TenoBoe m3mydeHue abcomoTHO YepHoro Tena. 3akoH Credana — bonpiMana. 3akoH cme-
nieHus Buna.
2. KopmnyckynsipHO-BOJTHOBOM JAyalIu3M CBETA. DHEPTHsl ¥ UMITYIIbC OoTOHA. JaBieHue cBera.
3. ®otorddexrt. 3akonsl GpoTordpdexra. Popmyna DHHIITEHHA.
4. Dddext Komnrona. opmyna Komnrona.
5. BonHoBele cBoiicTBa yactull. J{immuHa BosHbl ae bpoitisa. [lpunnun neonpenenennoctu Ieii-
3eHOepra.

Cemunap Ne 15 "Crtpoenue atoma"
Monenu aroma. [TnanerapHast Mozenb aToma.
IToctynatel bopa.
W3nydyeHue aroma BOI0Opo/ia M BOAOPOAONOJO0HBIX cucTeM. CHeKTpalbHbIe CEpUH.
®opmyna bansmepa.
CriekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3JH.

agbrwbnE

Cemunap Ne 16 "OcHOBHBIE MOJ10KeHUSI KBAHTOBOWH MeXaHUKHU'"
1. KBanToBsie coctosiHus. BomHoBast ¢pyHKIMS U ee pu3udeckuid cMbIci. [IpuHnmn cymneprno3u-
uu. Ypasaenue lllpenuarepa, KBaHTOBBIE YPaBHEHHUS IBHKCHUS.
2. Hexotopsie 3a7aun KBAaHTOBOM MEXaHUKH. YacTuiia B OECKOHEYHO TITyOOKOH MOTEHITNATBLHOMN
aMme. KBaHTOBaHUE dHEPIUU.
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3. KBaHTOBBIE umCIla, XapaKTEPHU3YIOLIHE MOJIOKEHHE 3JIEKTpOoHA B aToMe. KBaHTOBaHHE 3HEp-
ruu. KBantoBanne MmoMeHTa umnyibca. ClvH 2J€KTPOHa.

4. Cxema »HEpreTH4ecKUx ypoBHEH aroma Bopopoaa. IlpaBuia orGopa mpu aTOMHBIX MEpexo-
Jax.

5. I'paHuIIbl IPUMEHUMOCTH KBAHTOBON MEXAaHUKH.

Cemunap Ne 17 "ATtomHble siipa, uX cBoiictBa. PaanoakTuBHocTh"
SIBneHre paIMOaKTUBHOCTH.
OCHOBHOM 3aKOH paJMOaKTUBHOIO pacraja. PagnoakTUBHbBIE PSbL.
CocraB 1 XapaKTepUCTUKUA aTOMHOTO sipa. SiepHbIe CHIIBI.
KamnenpHas v 06071049edHas MOJICIH SIIIEP.
Macca u Heprus cBs3u sapa. Y ieiabHas dSHeprus cBs3u. Panuyc spa.

s E

Cemunap Ne 18 "Snepubie peakuuu'
1. Snepuble peakuuu.
2. DHeprus sAepHON peakiuy.
3. YpaBHEHHE U DHEPreTHUECKOE yCJOoBHE o-pacmana. CBs3b YHEPTUU O-YACTHIBI C TIEPHOIOM
nonypacnazaa. TyHHensHbIH 3¢ ekt npu o-pacnage. CriekTp o-4acTHIL.
4. Xapaxtep criekTpa y-usinyudeHus. [Ipoueccsl B3auMOAENHCTBHS Y-KBAaHTOB C BEIIECTBOM. 3aBU-
CUMOCTb UHTEHCHUBHOCTH Y-U3JIy4€HHUS OT TOJILUHBI cJios BeuiecTBa. CpaBHEHUE MTPOHUKAIOIIEN
CIIOCOOHOCTH Pa3IMYHbIX BUJIOB U3IyUEHHUS.
5. Tpu Buga PB-pacnaga. DHepreTuyeckuil cnektp B-uactull. ['mnoreza HEHTPUHO. 3aKOHBI CO-
xpaneHus npu B-pacnane. Jlenronsl. JlenToHHbIH 3apsi.

Cemunap Ne 19 "®usuka TBepaoro teaa'
. KBantoBble cratuctuku. OTaudme oT KJIIaCCUYECKONW CTaTUCTUKH.
. OCHOBHBIE IIOJIOKEHUS CTaTUCTUKN MakcBeiia- bonbimana.
. ®ynkuus pacnpenenenus. [lapamerp Beipoxaenus. Temneparypa BIpOXKICHHUS.
. Yposens Oepmu.
. Pabora BrIixoma. IloreHmnuai BeIXoa.
. Onucanue coCTOSHUS IEKTPOHA B YEAUHEHHOM aTOME.
. DHEpreTUYeCKHe 30HHbI.
. MexaHu3M NpoX0KJI€HUsS TOKA B METaJlJIaX, OJyIIPOBOJHUKA.

. 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH METAIIOB (ITOJIYIIPOBOIHUKOB) OT TEMIIEPATYpPHI.

O 00 1 O\ LN K~ Wi —
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7. OueHOYHbIE CPeICTBA /IS IPOBeAeHNsI MPOMEKYTOUYHON aTTecTallun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEIEHUS MPOMEKYTOYHOM aTTeCTAIlUN !

CtpyKTypHBIH 3I1€-
PYKTYP [Tnanupyemsble pe3yabTaThbl 00y-
MEHT OueHouHbIe CpeiCcTBa
YEeHUs
KOMIIETEHIIUH
OK-1 cn1oco0HOCTBI0 K a0CTPAKTHOMY MBIIICHHIO, AHAJIN3Y, CHHTE3y
3Hath - OCHOBHBIE 3aKOHbI (PU3HKH B Ilepeuenb Bonpocos k 3avery ( 1 cemectp):

001aCTH MEXaHUKH, CTAaTUCTHYC-
CKOW (DM3UKH U TEPMOJTMHAMUKH,
AJIIEKTPUYECTBA U MAarHETU3Ma,
BOJIHOBOM M KBAaHTOBOI OITHUKH,
ATOMHOU U S/IepHON (HUHUKH U
(GU3UKY TBEPIOTO TeJa, TPAHUIIBI
MPUMEHUMOCTH ITHX 3aKOHOB U
(U3UYECKYIO CYIITHOCTD SIBJICHHM
Y TIPOIIECCOB, MTPOUCXOISAIINX B
IPUPOJIE.

1. Kunemaruka nocrynarenbHoro aBuxeHus. [loHstue paaumyc-BeKTOpa, CKOPOCTH U YCKOPEHHUS.
Hauanbnele ycnosus. Ilpsmas 1 oOpaTHas 3a1aull MEXaHUKH.

2. JIBWKeHHWE MO OKPYKHOCTH. YTOJ IOBOPOTA, YIJIOBasi CKOPOCTh U YIJoBoe yckopeHue. CBsi3b
YIJIOBBIX U JTMHEWHBIX BEJIUYHH.

3. KpuBonuneitHoe aBmkeHue. TaHreHIHMATLHOE W HOpMaIbHOE ycKopeHue. [lomHOe yckopeHue.
VYTroa MeXIy CKOPOCTBIO U YCKOPEHHUEM.

4. HWuepuuanbHble cucTembl oTcuera. [loHsTue cuiibl, Macchl U uMIyibca. OCHOBHOM 3aKOH JTUHA-
MUKH [TOCTYNATEIBHOTO IBUKEHUS.

5. MoMeHT uMIynbca ¥ MOMEHT CHJIbl OTHOCHUTEIbHO TOYKH. OCHOBHOE ypaBHEHUE TUHAMHUKU
BpAIaTEIbHOIO JBUKCHHUS.

6. Bpamenne BOKpyr HeMoABWKHONW ocH. MOMeHT MHepIuH. PacyeT MOMEHTOB MHEPIIMH MPOCTHIX
ten. Teopema llrelinepa.

7. 3akoHBI COXpaHEHMsI B MEXaHMKE. 3JaMKHYyTas CHUCTeMa. 3aKOHbl COXpPAHEHHS MMITYJIbca U MO-
MEHTa UMITYJIbCa.

8. Pabora u moutHOCT. KHHETHUECKAS SHEPTHS MOCTYIATEIBHOTO U BPALIATEIHHOTO IBUKCHUS.

9. KoncepBatuBHble cuibl. [loTeHnmanpHas 3Heprus. 3aKOH COXPAHEHHUs MOJHOM MeXaHW4eCKOM
SHEpPTHUH.

10. /IBa cmocoba omMcaHusl B3aMMOJAEUCTBUS. J[BH)KEHHE YaCTHIBI B OJTHOMEPHOM CTallMOHAPHOM
riosie. CBA3b MEXAY CUJIOW U MMOTEHIMAIBHON SHEPIrUeil.

11. T'apmonHnueckue KonebaHus. AMIUTUTY/Ia, YacTOTa, HavaibHas (a3a. MaremaTnueckuii u Gpusu-
YeCKUI MasiTHUK. DHeprusi rapMOHUYECKUX KOoJIeOaHuH.

12. 3aryxaromue kojaeOaHus. XapaKTepPUCTHKH 3aTyXaHuUs. DHEPIus 3aTyXaroIuX KoleOaHui.

13. OO6miee mMoHsATHE O BOJHAX. XAapPaKTEPHUCTUKH Oerymieil BOJHBI. BOJTHOBOE ypaBHEHHE TUIOCKOM




CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

BOJIHBI.
14. Hanoxenue ynpyrux BoiH. Crosiuas BojaHa U ee ocobeHHocTH. Konebanue HaTAHYTOM CTPYHBI.
15. Tlocrymarel DiHImTEeHA. 3ameienne BpeMeHu. JIOpeHIIeBO COKpallleHue JJIUHbBI. PensaTuBucT-
CKMe MHBapuaHThl. VIHTEpBas.

16. PenstuBuctckuii umnynbce. CBsI3b Macchbl, SHEPIUU U UMIYJIbCA YaCTUIbI. DHEPrHsl MOKOs. 3aKo-
HbI COXPAaHEHUS NPU PEISATUBUCTCKUX CKOPOCTSX.

17. Makpocuctema. MUKpOCOCTOSIHUE U MakpococTosiHue cucteMbl. Ctaructuueckuit noaxon. Ilo-
HSATUE BEPOSTHOCTU U CPEIHEN BETUUHUHBI.

18. dynkuus pacnpeneneHus cily4dailHON BenuuuHBL. Pacripenenenue MoJieKysl MO MPOEKIUSIM CKO-
pOCTEH.

19. Pacnpenenenue Mosiekyn o Moayito ckopoctd. Haubosiee BeposiTHas, cpeiHss U CpelHeKBa/I-
paTu4Has CKOPOCTH.

20. Mopgenp wuaeanbHoro rasza. JlaBneHue M TeMmMmepaTypa € TOUYKH 3pEHHUs MOJIEKYISpPHO-
KMHETUYECKON TEOPUU. Y pPaBHEHUE COCTOSHUS HJICATBHOTO Ta3a.

21. PacnpeneneHue MOJIEKYJ HI€JILHOTO ra3a 110 BBICOTE B MOJIe TshKecTH 3emiin. bapomerpuueckast
dbopmyna.

22. Tlonsartue creneHei cBo00 bl MoKyl Teopema 0 paBHOpacpeAeIeHUN YHEPTHU MO CTEMEHAM
CBOOO/IBL.

23. BHytpenHsst 3Heprus Kak QyHKIUS cocTOsIHUS cucTeMbl. [lepBoe Hauano TepMOJMHAMUKH.

24. Pabora kak ¢pyHKIus npouecca. M3oxopuiecknid, H300apu4ecKuii 1 N30TEPMHUECKUI TPOLIECCHI.
25. Tlonsartue TermnoeMKocTd. TemI0eMKOCTh IPU N30XOPUUECKOM M M300aprudeckoM npoueccax. I1o-
CTOSIHHas afualaThbl.

26. Anuabatuueckuil mpornecc. [lepBoe Hayano TepMOIMHAMMKH Ui anabaTHYECcCKOro mpoiecca.
VYpasuenue [lyaccona.

27. Huxnnueckuil nmponecc. Koagumnuent nonesnoro neictus TerioBoil MmamuHsl. Bropoe Haua-
1o tepmoanHamuku. @opmynuposku Kitayznyca n Kenbuna.

28. IIpobnema HEOOPATUMOCTH TEIUIOBBIX MPOIIECCOB. DHTPONHUS CHCTEMBI U ee cBoiicTBa. Teopema
HepHcra.

29. OcHOBHOE ypaBHEHUE TEPMOJMHAMHUKH. DHTPOIUS UACATHHOIO ra3a. MI3MeHeHue >HTPONUH Npu
M30IPOLECCaXx.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

30. [uxkn Kapno. Teopema Kapno. TepmoaunHamudeckas mikajga Temmneparyp. TpoiiHas Touka BOJIbI
KaK perepHast Touka.

31. Cratuctuueckuit Bec MakpococtosiHus. Cytb HeoOpaTuMocTH. CTaTUCTUYECKUN CMBICT SHTPO-
nuu. Popmyna bosbnmana.

32. 'paHuiibl MPUMEHUMOCTH MOJENHU HJEalbHOTO raza. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peaJIbHOTO Ta3a.

Ilepeyens TeopeTHYeCKHX BOMPOCOB K Ik3ameHy (2 cemecTp):

1. Cunbl B3aMMOJEHCTBHS B IpUpoie. DieKTpocratuueckoe nojie. 3akoH Kymnona. HanpspkeHHOCTB
AIIeKTpocTaTnyeckoro noss. [IpuHuun cynepno3unuu.

2. CuioBble nmuHH. [ToTOK BEeKTOpa HAPsSXKEHHOCTHU 3JIeKTpocTaTuueckoro noss. Teopema ["aycca.

3. Tlorenuman. TeopemMa O UUPKYIALNMK BEKTOpA HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS,

CBs13p MEXly HAIIPSKEHHOCTBIO U IIOTEHIIUAJIOM.

4. Dnextpoemkocth. Konnencaropsl. CoelMHEHHE KOHIEHCATOPOB. DHEPTHsl KOHJEHCAaTOpa. JHEep-

TS 2JIEKTPUYECKOTO TIOJIS.

5. Dnexrtpuueckuid Tok. IInoTHOCTH TOKa. YpaBHEHUE HeNpepbIBHOCTH. 3akoH Oma B AuddepeHnu-

asbHOM (hopme.

6. ComporuBiieHue mpoBogHUKOB. CTopoHHKE cHJibl. 3akoH Oma B MHTErpabHOM hopme.

7. TlpaBuna Kupxroda s pacdyera pa3BeTBICHHBIX 1ieneld. MomHocTh Toka. 3akoH Jlxoyns-Jlenna.
8. Enwnas mpupoma >IeKTpUYecKOro ¥ MarHuTHoro moss. [lome aBmkymierocs 3apsina. [IpuHImn

CYIIEpIHO3UIIMA MarHUTHBIX NoJiel. 3akoH buo-Casapa.

9. TloTok M HUPKYISIIKS BEKTOpa WHAYKIIMM MarHuTHoro mons. Teopema ["aycca u Teopema o mup-

KYJISILIVM.

10. Cwa Jlopenma. Cuna Amrepa.

11.3axoH snexkTpomarHuTHOM nHAyKIK Papaznes. [Ipasuno Jlenma. Buxpesoe anexkTpuyeckoe mose.
12. SIBnenne caMoMHAYKIHUU. HIYKTHBHOCTD. DHEPTHUs KOHTYPA C TOKOM. DHEPTUs MAarHUTHOTO I10-

1.

13.DnexTpudeckoe moiie B BeniecTse. [lomspusarust qudaeKTpruka. BeKTop aIeKTprdecKoro cMmerie-

Hus. J{MaaexTpuyeckas NpOHUIAEMOCTh BELIECTBA.

14 MaruautHOE mosie B BemecTBe. HamaranmueHHocTs. HanmpsokeHHOCTh MarHUTHOTO T0JisA. MarHuT-
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

Hada IpOHHUIAaEMOCThb BEIICCTBA. (DeppOMaFHeTI/IKI/I.

15.
16.
17.
18.
19.

20.

Cucrema ypaBHeHHil MakcBeria kak 00001IeHIe pa3pO3HEHHBIX SBJICHUN JIEKTPHUUECTBA U Mar-
HeTu3Ma. MatepualibHbIE YpaBHEHHUS.

CaoiicTBa ypaBHeHull MakcBeiia. [Ipeacka3zanue cyiiecTBOBaHUs AIEKTPOMArHUTHBIX BOJIH.
DneKTpOMarHuTHbIE BOJIHBL. BoiiHOBOE ypaBHeHHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[Inockast aneKTpoMarHuTHas BOJIHA U €€ OCHOBHbBIE XapaKTEPUCTUKHU. DHEPIUsl U UMITYJIbC AJIEK-
TPOMAarHMTHOM BOJIHBI.

EctecTBeHHbIN U NOJIIpU30BaHHbIN cBET. CTENEHb MOJIIPU3ALNN JUHEHHO MOJISIPU30BAaHHOIO CBeE-
Ta. 3akoH Maimoca.

[Tonspuzanus npu OTPAKEHUH U NPEIOMIICHUH CBETA HA TPaHULE pa3jena JAUAJIEKTPUKOB. YTOI
Bprocrepa. JIBoliHOE JIydenpeIOMIICHHUE.

21.Crioco0sI mossipu3aiuy ecTecTBeHHOro cBeta. [Ipusma Hukons. Bpamienue miockocty moyspusa-

22.

23.

24,

25.

26.

27.
28.

29.

LMY CBETA NP MPOXOKIECHUH YEPE3 ONTUYECKU AKTUBHYIO CPENLY.
[Ikana 371eKTpOMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOro auanasoHa. Ilokaszarens mnpenom-
JIEHUS CPEbl.

Korepentnsie BonHbl. MHTEpdepeHius cBeToBbiX BoJH. C0XKEHHME MHTEHCUBHOCTEW B Cilyyae
HEKOTE€PEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

Onrtuueckast pa3HOCTh xona. CBsI3b ONTHYECKOM PAa3HOCTH XOJa JBYX BOJIH C Pa3HOCTHIO a3
MEXy HUMH. Y CIIOBHA MaKCUMyMa U MUHHAMYMa.

Cxema lOnra nns HaGmronenuss uHTepdepeHuuu. BpemeHHas M NMpOCTpaHCTBEHHAsh KOTEPEHT-
HOCTB.

WNurtepdepennus B ToHKUX miueHkax. Habmonenue konen HpioToHAa B OTpaK€HHOM M IPOXOAS-
LIEM CBETE.

SAsnenne qudpaxuun. Judpaxuus Openens u @payurodepa. [lpunnun Ioitrenca-Openens.
Hudpakius OpeHens Ha KpyriaoM oTBepcTHd. 3oHbI @peHens. ['paduueckuil METO CIOKEHUS
aAMILTUTYI.

Hudpaxius Opaynrodepa Ha y3koi npsaMoiuHEeHHOH menu. JudpakiuuonHas pemeTrka Kak co-
BOKYITHOCTb KOHEYHOT'O YHCJIA LIEJIECH.
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Ilepeyenn BonpocoB K 3auety ( 3 cemecTp):

1. TemnoBoe wu3myuenue tena. 3akoH Credana-bonpimana. 3akoH cmemenuss Buna. I'mmoresa
[1nanka.

2. ®otorddexr. 3akonsl Cromeroa. Dopmyna IHHIITEHHA.

3. ®orousl. [laBnenue ceeta. KopmyckynspHO-BOJHOBOH J1yajan3M CBETa.

4. Paccesaue porona Ha cBoOOaHOM dtekTpore. Popmyna Kommrona.

5. BonnoBsle cBoiicTBa yactull. [[nuHa BosHbl fe bpoiid. DkcnepuMeHTanbHble MOATBEPKACHUSA

rurnotessl ae bpoiis.

6. [Ipunuun HeonpenenenHoctu. CooTHouleHne HeonpeaeneHHocTel I'elizen6epra. OcobeHHOCTH

rpoLecca U3MEPEHUs B KBAHTOBON MEXaHUKE.

7. ®uszuveckoe HCTOIKOBaHHE BOJIH A€ bpoiins. BomHoBas ¢yHkius u ee cpoiictBa. [lnmoTHOCTH

BEPOSITHOCTH OOHAPY)KEHUS YACTHIIBI.

8. OcHoBHas 3aj7aya KBaHTOBOM MexaHuku. HectanmonapHoe u craumoHapHoe ypaBHeHue llIpé-

JUHTEpa.

9. Yactuma B oAHOMEpHOM OECKOHEYHOH NpPSIMOYTOJIbHOM mNoTeHIMandbHON siMe. KBaHTOBaHue

sHepruu. CoOCTBEHHBIE (PYHKIIUU COCTOSIHUS YAaCTHIIBI.

10. IIpoxoskaeHHe 4acTHIBI Yepe3 NOTEeHIHaIbHbIN Oapbep. TyHHENbHbINH 2P PEKT.

11. KBaHTOBBIIl TapMOHUYECKUI OCLHUIIIATOP.

12. Ilnanerapnas mojnens aroma. [loctynarel bopa. KBantoBanue sHepruu BoJ1opoJ101mog00H0M cu-

CTEMBI.

13. U3znydenue BogopoaonoJo0HbIX cucteM. CreKkTpasibHble Cepu aroMma Bojopoja. O0o0ieHHas

dbopmyna banemepa.

14. CrnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKkoH Mo3iu.

15. Vpasuenue Ulpenunrepa mist atoma Bogoponaa. KBantoBanue MmomenTta umnyisca. [Ipasuna ot-

oopa.

16. CruH snektpoHa. KBaHTOBBIE YHCIIa, ONMCHIBAIOIINE COCTOSTHHAE AJIEKTpOHA B aToMe. KpatHocTh

BBIPOXKJIEHUS DHEpreTUUecKuX ypoBHel. [Ipunnun [Maymnu.

17. IlpuHIMI TOXAECTBEHHOCTH OJUHAKOBBIX YacTull. bo3oHb!l 1 Gpepmuonsl. KBaHTOBBIE pacnpene-

JIEHUS.

18. CBobopHBIE 25IeKTpOHBI B MeTaiuie. DHeprust Depmu. 30HHAS TEOPHS TBEPIBIX TEL.
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19. DnexTponpoBOAHOCTH METAIIIOB U NOJIYIPOBOIHUKOB. CBEpXIPOBOAUMOCTb.

20. SIBnenue pagmoakTuBHOCTH. OCHOBHOM 3aKOH paJMOaKTUBHOrO pacnana. [locrosiHHas pacnana.
Ilepuon nonypacnana.

21. CoctaB 1 XapakTepUCTUKH aTOMHOTO siapa. KanenbHas moaens. Pasmep u cniuH sapa.

22. Macca u 3Heprusi CBsi3M aTOMHOTO sJipa. 3aBUCUMOCTb YAEJIbHOW 3HEPrusi CBsI3U OT MaCcCOBOI0
yucia. O0oso4YedHast MOJIeNb Sapa.

23. SnepHble peakuuu. DHeprus peakuuu. Peakunu neneHus 1 cuHTesa saep.

24. PanmoaktuBHBbIC psifbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3TydeHus saep. [nmmuHa cBoOGomgHOTO
npobera o-4acTHIl.

25. Tpu Buga B-pacnana. DHepreTuueckuid cnekTp P-uactuil. Helitpuno.

26. OcoOeHHOCTH Y-u3ydeHus saep. [IpoxoxaeHue y-KBaHTOB Yepe3 BELIECTBO.

27. Knaccudukanus 3neMeHTapHbIX YacTHil. JlenToHsl. JlenToHHbIH 3apsi.

28. Anponbl. bapronnslii 3apsa. KBapkoBast Moiesb aJpOHOB.

YMmeTs

- IPUMCHSTH (1)I/ISI/I‘~I€CKI/IC 3aKOHBI
U (PU3UKO-MaTEeMaTHUECKUHN arl-
napar i pCeuICHUA HE TOJIBKO
TUIIOBBIX, HO M 0o0Jiee CIOXKHBIX
HECTAaHAAPTHBIX 3aaa4 B paMKax
(GU3UKU ¥ CMEXHBIX AUCIUILIINH,
- HCIIOJIb30BaTh CIOKHBIE PU3U-
4eCKHME MOJENM MJI1 ONUCAHUS
peaTbHBIX TPOLIECCOB, BHIOUpATH
METO/Ibl X MCCIIEA0BaHUS.

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3a4aHUI
1 cemecTp
3apanue 1.Touka IBMKETCS B IULIOCKOCTH XOY IO 3aKOHY: x =-2t;y=4t(1—t). Haiitu ypaBHenue

TpaekTopuu Y = f(X) u n300pa3uth ee rpaduuecku; BEKTOp CKOPOCTH V u YCKOpEHHUsI 8 B 3aBHCH-
MOCTH OT BPEMEHH; MOMEHT BPEMEHH tg, B KOTOPBIN BEKTOP YCKOPEHHUS d COCTABISET YroJl /4 ¢ Bek-
Topom ckopocTr V . OTBET: y=—x2—2x; V =27 +4(1—2t)] , a=-8], 1r=0,75c.

3ananme 2. Teno Bpamaercss BOKPYr HEMOJBM)KHOM OCH 1O 3aKOHY ¢=2+4-t—2.t?. Haiitu: 1)
Cpe/iHee 3HaYCHHUE YIIIOBOM CKOPOCTH (o) 32 IIPOMEXKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) YIIOBYIO
CKOPOCTH TeJIa B MOMEHT BpeMenu t=0,25 ¢; 3) HopMaJIbHOE YCKOpPEHUE TOYKH, HaXOIAIIelcs Ha pac-
CTOSIHUU | M OT OCH BpallleHHsl B TOT k€ MOMEHT BpemeHnu. OTBeT: 2pan/c; 3 paa/c; 9 M/c?.

3ananue 3. llap maccoit m1=4Kr IBUKETCS CO CKOPOCTBIO V1=5 M/C M CTaJKUBAETCS C IIapOM
Maccoif my =6 Kr, KOTOPBIH ABMKETCS €My HaBCTpeUy CO CKOPOCThI0 V=2 M/c. Ompenenure cKopo-
CTH IIAPOB IMOCJE yAapa. Yaap CUUTaTh aOCOIIOTHO YIPYTUM, IPSIMBIM U IeHTpasbHbIM. OTBeT: 3,4

m/c, 3,6 M/c.
3aganue 4. Ban B Bujie criomiHoro ImuuiHapa Maccoit mp=10 Kr Haca’keH Ha TOPU30HTAIBHYIO
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ocb. Ha nunuHzap HamoTaH IHYpP, K CBOOOJHOMY KOHILy KOTOPOTO IOJBELIEHA THPsl MacCcoil mp=2
kr. C KakuM YCKOpeHHeM OyJeT OMyCKaThCs THPS, €Cl ee MpeaocTaBUTh camoin cede? OteeT: 2,8
m/c?,

3aganue 5. OnpenenuTh NePUoJ, YaCTOTY U HAYAIbHYIO (ha3y KoJIeOaHUl TOYKH, ABMKYIICHCS
10 YPABHEHUIO: x=A-sino(t+7) TAE O=2,5T c'l, 1=0,4 ¢,A=0,02 m. KakoBa CKOpPOCTb TOYKHA B MOMEHT
Bpemenu 0,8 c. Oreer: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3aganme 6. Haiinure ais ra3000pa3HOro a3ora TeMIeparypy, NpH KOTOPOH CKOPOCTSAM MoJie-
Ky vi = 300 M/c u v2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIE 3HAUYCHUS (YHKIUU pacHpeesieHuUs
Maxkcseria f(V). Otser: 1 _ MY, =VY) _ a0

4k In(v, /V,)

3aganue 7. MneanbHblil 1ByXaTOMHBIN ra3 00bEMOM 5 J1 U J1aBIEHUEM 10° Ia U30XOPHUYECKH
Harpeiu, B pe3yJbTaTe Yero CpeiHss KMHETHUEeCKasi 3Heprus ero Mojiekys yseiauuuiack ot 0,0796 3B
10 0,0923 53B. Ha ckoibKo npu 3TOM U3MEHUTHCS AaBlieHue ra3a? B nanpHeiieM ra3 n30TepMuyecku
paclIMpuiIn 10 HavaslbHOro JaBieHus. Omnpenenure o0beM rasza B KoHue mporecca. OTBeT: yBelu-
yutes Ha 0,16 MlIla; 5,8 1.

3ananmne 8. Onpenenure K03 PUIMEHT TEIIONPOBOJHOCTH A a30Ta, €CIU KOI((UIIMEHT JUHA-
MUYECKOM BSI3KOCTH M U1 HEro Ipu Tex *e ycnoBusax paseH 10 mklla-c. Orer: A=7,42 mB1t/™m-K.

3aganue 9. 12 r a30Ta HaxXoAATCA B 3aKPBITOM cocyae oobeMoMm 2 1 mpu Temmepatype 10°C.
[Tocne HarpeBaHus 1aBJI€HHUE B COCY/E CTAJIO gaaBHo 10*mm.pr.cT. Kakoe KoiHYecTBO Teruia 0110 co-
o01ieHo ra3y npu HarpeBanuu? Otset: 4,110 [Ix.

2 cemecTp

3apanme 10. Cmemanu Boxy Macco Mi=5Skr mpu temneparype T:=280 K ¢ Bomoi maccon
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) usmenenue AS sHTponuu,
npoucxojsuiee npu cmemmBanuu. Otset: 323 K; 0,3 xJx/K.

3ananme 11. Toueunsie 3apsab! q1=10 HKn u qp=-20 uKi HaxoaaTCs B BO3yXe HAa PaCCTOSIHUN
10 cMm npyr ot npyra. OnpenennuTh HalpsHKEHHOCTh MOJIsl B TOUKE A, y/IaJeHHON Ha paccTosiHue 6 cm
OT IIEpBOro U Ha 8 cM OT BToporo. Kak u3mMeHHuTCs MOTEHIMAIbHAs SHEPTUs B3aUMOJIECHCTBUS 3apsi-
JIOB, €CJIM MEPEMECTUTh BTOPOH 3aps] B dTy Touky? Kakyro Juisi 3TOro Hy»XHO COBEpIIUTH paboTy?
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Otset: 37,6 kB/m; 12 Mx/[x.

3aganue 12. Tpu miuockux BO3MYIIHBIX KoHJeHcaTtopa ¢ emMKkocTsmu C1=1,5Mk®D, Co=7 MO,
C3=2 Mk® coeanHEeHbI MMOCIE0BATEILHO U MIPUCOSANHEHBI K UCTOYHHUKY ToKa. [Ipu 3Tom 3apsia BTO-
poro KoHjieHcaropa paseH 14- 10 Ku. a) Haittu SHEpruro Toi Oatapeu. 6) He oTkiIr09ast ICTOYHHUKA
TOKa OT 0aTapeu KOHJIEHCATOPOB, Pa3[BUTAIOT IUIACTHHBI TPETHEr0 KOHACHCATOpa, YBEIUYHBAs pac-
CTOSTHUE MEXAy HUMHU B 2 pa3a. Halitu usmenenue eMkoctu u 3apsiaa 6arapeu. Otset: 490 m/Ik, 0,21
MKD, 0,4 MK

3aganue 13. /[Ba anementa (€1 = 1,2 B, r1 = 0,1 Om, €, = 0,9 B, r, = 0,3 OM) coennHEHBI OHO-
uMeHHbIMU Tiomocamu. CorpotuBieHne R coenuuuTenbHbIX MpoBoAoB paBHO 0,2 Om. Omnpenenuth
CUJIy TOKa B 1lenu | W pa3sHOCTh MOTEHIIMAIOB Ha 3aXuMax Kaxaoro ucrounuka. Otset: 0,5 A; 1,15
B; 1,05 B.

3ananue 14. Kpyrosoit Butok paaumycom R=15,0 cM pacnosioxeH OTHOCUTEIBHO 0€CKOHEUHO
JUIMHHOTO MPOBOJIa TaK, YTO €ro IJIOCKOCTh MapaiienbHa nmposoay. [lepnenaukyssp, BOCCTaHOBIICH-
HBIM Ha IPOBOJ U3 LIEHTpa BUTKA, SBJISETCS HOPMAJbIO K IJIOCKOCTH BUTKA. Cuila TOKa B MPOBOJE
[1=5A, cuna Toka B BuTke Toku I[p=1A. PaccrosiHue oT nieHTpa Butka A0 nposoja d=20 cm. Ompene-
JIUTE MAarHUTHYIO MHAYKIUIO B IIeHTpe BuTKa. OTBeT: Bo=0,5MKT11.

3ananme 15. [IpoBosumii mIOCKU KOHTYp, UMerOIUi GopMy OKpykHOCTH paguyca r = 0,05
M MIOMEILEH B OJTHOPOJHOE MarHUTHOE I10JIE TaK, YTO JINHUU MarHUTHOW MHYKIIMH T10JIsI HallpaBJIEHbI
NEePIEHIUKYISIPHO TNIOCKOCTU KOHTYypa. ComnportuBienre KoHtypa R = 5 OM. MaruutHast uHIyKUIus
Mensiercs no 3akoHy B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.4.c. UHAYKIMH, BOSHUKAIOIIYIO B
3TOM KOHTYpE; 0) CUly HHIYKLIMOHHOTO TOKA; B) 3apsijl, KOTOPBIH MPOTEUET 10 KOHTYPY 3a MepBbIe 5
cexkyna u3amenenus noiusa. Oteer: 1,6 mB; 0,3 MA; 1,6 MKo.

3ananme 16. Karymka HamoTaHa MeIHBIM MPOBOAOM JuamerpoM d=0,2 MM c obmieil AauHOM
=314 M u umeet uHaAyKTHBHOCTH L=0,5 T'H. OnpeneinTh CONPOTHBICHNUE KATYIIKU: 1) B IEMH IO-
CTOSIHHOTO TOKa; 2) B LIeNH nepeMeHHoro Toka ¢ yactoroit v=50 I'n. OtBer: R=160 Om; R=224 Owm.

3ananue 17. B ompite FOHTA cTeKnsiHHAS TIIIACTHHKA TOJIIWHON B 2 CM MTOMEMIACTCS Ha MYTH
OJTHOTO M3 MHTEepPEPUPYIOUIHNX JTydel MeprneHIuKyIIpHO Tydy. Ha CKOJIbKO MOTYT OT/IMYaThCs YT
OT JIpyra 3HAuYeHUs IOKa3aTess MPeIOMIIEHUS B Pa3jIMYHBbIX MECTaxX IUIACTUHKU, YTOObI U3MEHEHHUE
Pa3HOCTH X0J1a OT ATOM HEOJHOPOIHOCTH He npeBbimano 1 Mmxm? OTBeT: A<n=5- 107,

3aganue 18. [Tygok Oenoro cBera majaeT HOPMAIBHO K TTOBEPXHOCTH CTEKIISTHHOM ITJIACTHHKHU
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tommuHon d=0,5 MkM, Haxojsmelcs B Bo3ayxe. [TokazaTenp mpenomieHus crekia n=1,5. B pe3yns-
TaTe MHTEP(HEPEHIIMH HHTEHCUBHOCTh HEKOTOPHIX BOJIH, IJTUHBI KOTOPHIX JIEKAT B MpeesiaX BUANMO-
ro crekrpa (ot 400 mo 700 HM), ycriMBaeTcs pu oTpakeHUH. OnpenenuTe IIUHbI 3TUX BOJH. OT-
BeT: 0,6 Mkm4 0,43 MKM.

3aganue 19. [Tnockas BomHa (A=0,5MkM) maaeT HOpMaabHO HA AUadparmy ¢ KpyribiM OTBEp-
ctueM nuamerpom 1,0 cm. Ha kakom paccTOosTHUM OT OTBEPCTHS HA €r0 OCH JOJDKHA HAXOAUTHCS TOY-
Ka HaOmIOIeHus, YTOOBI OTBEpPCTHUE OTKphIBaNIO: 1) onHy 300y @penento; 2) ase 30HbI Openensa? OT-
Bet: 50; 25 M.

3 cemecTp

3ananne 20. Haiitu HanOosblMii MOPAIOK CIIEKTpa AJIs XKEATON JIMHUU HATPUS C JUIMHOU BOJI-
HBl A=589 HM, ecim mocTtosiHHas AudpakiuonHon pemeTkd d=2MkM. CKOJIBKO BCEro MaKCHMMYMOB
naet ota pemierka? [log kakum yriom ¢ Habmonaercs nociuennuid makcumym? OtBert: 3; 7; 62°.

3apanue 21. JIBa monspu3aropa pacrojoXKeHbl TaK, YTO YroJd MEXIy HX IUIOCKOCTSIMHU
IIPOIYCKaHUs paBeH 25°, Onpenenurts, BO CKOJIBKO pa3 YMEHBIIUTCS UHTEHCUBHOCTb €CTECTBEHHOTO
CBETa MpU TMPOXOXKACHUHU: 1) depe3 oauH (MEpBBIN) ToysipuzaTop, 2) uepe3 oba Mosipu3aTopa.
Koaddunuent nornomenus cera B noispuzatope paseH 0,08. Otser: 2,17; 2,88.

3aganmne 22. Yepnoe teno umeer temnepatypy 3 kK. [Ipu oxmaxkneHun Tena JUiMHA BOJHBL,
MPUXOJAIIAACS HAa MAaKCUMyM H3JIy4aTelbHOM CIIOCOOHOCTH, M3MEHMIach Ha 8 MkM. Jlo Kakoif
Temneparypsl oxJyaaumiock Teno? Oteer: 323K.

3aganme 23. Y3Kuil My4oK MOHOXPOMAaTHUYECKOTO PEHTT€HOBCKOIO M3JIy4eHHs MaJaeT Ha pac-
cenBarollee BemecTBo. [Ipu 3ToM AyiHA BOJIHBI M3JIYYEHHS, PACCESIHHOTO MO YIJIaMu 60° u 120°,
OTJIIMYAIOTCS APYT OT Apyra B 2 pa3za. Cuuras, 4TO paccesHUe MPOUCXOAUT Ha CBOOOHBIX DJIEKTPO-
Hax, HAUTH JJIMHY BOJIHBI aIAr0IIero u3nydeHus. Oteet: 1,2 M.

3apanme 24. Kpacnas rpanuna ¢otodddexra i HEKOTOPOro MeTajuia paBHa 275 HM.
Haiitu: 1) paGoty BbIXoAa 3JI€KTpPOHA M3 3TOTO0 METalla, 2) MAaKCHUMaJbHYIO CKOPOCTb AJIEKTPOHOB,
BBIPBIBAEMBIX M3 3TOT0 META/UIA CBETOM C JUIMHOM BoJIH 180 HM, 3) MakCUMalbHYI0 KUHETHUYECKYIO
SHEPTHIO ITHX AJIEKTPOoHOB. OTBeT: 4,525B; 9,1~105 m/c; 2,383B.

3ananme 25. DnekTpoH oOnanaer kuHeTmueckoil sHeprueit 30 »B. Omnpenenuts aeGpoitnes-
CKYIO JJIMHY BOJIHBI 3JIEKTpOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJHBI, €CJIM KMHETHYecKast
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sHeprus yMmenbmutcsa Ha 20%? Otser: 2,2 10%° Mm; 1,12.

3ananue 26. [Ipu ABMKEHUM YACTHIIBI BIOJIH OCH X CKOPOCTh €€ MOXET OBITh OIpEJEIeHa C
TOYHOCTHIO (omuOKoif) 10 1 cM/c. HaliTi HeonpeneneHHOCTh KOOPIMHATHI, €CJIM YaCTHUIICH SBISETCS:
1) anextpon, 2) npodbunka maccoii 0,1r. Oteet: 0,01mMm; 10%wm.

3aganue 27. Yactuia HaxoauTcs B OECKOHEYHO IITyOOKOW OJHOMEPHOM MOTEHIIMATbHOU UMes
MUHHMAJIbHYIO SHepruto. KakoBa BeposTHOCTH OOHApYKEHHUs YaCTHUIbI B CpelHer TpeTH siMbl? OT-
Bet: 0,609.

3aganue 28. OnpenenuTh JJIMHY BOJHBI, COOTBETCTBYIOINIYIO TPETheH JIMHUM cepuu bambMmepa:
1) B cnekTpe uznyuenuu Bogopoaa, 2) B cnekrpe uznyuenus nona renus. Otset: 434um, 109uM.

3aganue 29. OnpeenuTe MEPUO TIONYPACTIaia U HAYaIbHY aKTHBHOCTh BUCMYTa 5o Bi , €CJn

M3BECTHO, YTO BUCMYT Maccoii M = 1 r, BeiOpackiBaet 4,58 10" S —uacrun 3a 1 cekynay. Bo ckonbko
pa3 U3MEHUTCA aKTUBHOCTH 3a Mecal? OTBeT: 5 cyTok; 64 paza.

3aganmue 30. Snpo Gepmms-7 S-pagroaktuBHO 1o cxeme K-3axBata. 3anmcars peakumto. Ka-
KM€ YaCTHIIbI IPH 3TOM 00pa30BaINCH?

3aganme 31. Boraucnuts B a.e.M. Maccy g1pa °C, y KOTOPOTrO SHEPTrHsl CBA3M HA OJIMH HYKJIOH
paBHo 6,04 MaB. Otsert: 10,0135 a.e.m.

3ananme 32. ConHevHas NOCTOSIHHAS JJ1s1 3eMJIM (PHEPTUsl COJTHEYHOTO U3Ty4eHUs, MaJatoIero
B EIMHUIly BPEMEHU Ha EIWHUIly IUIOMAJAW B TEPIEHAWKYISIPHOM HarpaBiieHHH) paBHa 1370
Jik/c-M?. Onupasich Ha 5Ty BEIMUHHY, HAMINTE, CKOIBKO MO MAcce BOOPO/IA BHITOPACT eKECEKYHIHO
BHYTPH COJIHIIA, €CITH U3BECTHO, YTO MCTOYHMKOM SHEPIHH COJIHIA SIBIISIETCS CHHTE3 YETBIPEX sep
BOJIOpoJia ¢ 0Opa3oBaHueM sijipa reausi-4. Oteet: 630 MiH.T/C.

Bnanets

— TPaKTHYECKHMHU HAaBBIKAMH
UCIIOJIb30BAHUS AIIEMEHTOB (U-
3UYECKOr0 IKCIIEPUMEHTA U pe-
meHust GU3NYECKHX 3a]1a4 Ha
APYrux AUCHUILINHAX

— HaBBIKAMH ¥ METOJIMKAMH
0000111eHUs pe3yIbTaTOB pelle-
HUsA 3aja4, BKCHepI/IMeHTaHBHOﬁ

IIpumepHBIii IepeYeHb BONPOCOB U 3aJaHUH 110 J1a00paTOPHBIM padoTam
1 cemecTp

Ne 1 «IIpumeHeHNE 3aKOHOB COXPaHEHUSI ISl ONIPEENIEHNS CKOPOCTH TOJIETA MYJIN»

1. TlpuBeaute mpuMepsl CUJI, JAIOIIMX pa3Hble BUbI MOTEHIMAIbHOU SHepruu. Kakue u3 Hux npu-
CYTCTBYIOT B JJaHHOI1 pabote? M300pa3ure cxemy SKCIIEpUMEHTAIbHONW YCTAHOBKU M YKa)KUTE Ha
HEeH CHIIbI, IEHCTBYIOLIME Ha BCE Tella, BXOJAIINE B CHCTEMY, B KaJKJbIi MOMEHT BpEMEHHU.
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CTpyKTypHBIU 3J1€-

[Tnanupyemble pe3ynabTaThl 00y-

MEHT OueHouHbIe CpeicTBa
KOMITCTCHIIHH e
NeSITeIbHOCTH, 2. Kakue BeHMUMHBI UMETH KMHETUYECKash M IMOTCHIMAIbHAS YHEPTUS CUCTEMBI «ITYJIsI+MasTHHK» B
—  METO/IaMHM 3KCIEPUMEHTAIb- pa3nu4Hble MOMEHTHI ombITa? [IpencraBbTe cXeMy M3MEHEHHS KWHETUYECKOW U MOTCHIIMAIBLHOM
HOT'O HCCTICIOBAaHUs B (hU3HKE SHEPTUU CHCTEMBI.
(MIaHUpOBaHUE, TOCTAHOBKA U 3. Jlms kakuX MOMEHTOB BPEMECHH B JaHHOM JKCIIEPUMEHTE MOXKHO MPUMEHSTh 3aKOH COXPaHEHUS
00paboTKa IKCIIEPUMEHTA); MEXaHHUYECKOM HEPIuu, a sl KaKuX Hellb3s U mouemy? Cxema.
- BO3MOYHOCTBIO MEXIuCUUILIU- | 4. IS KakuXx MOMEHTOB BPEMEHHU B JIAHHOM JKCIIEPUMEHTE MOKHO NMPHMEHSATH 3aKOH COXPAaHCHUS
HApPHOTO TIPUMCHEHUS 3aKOHOB UMITYJIbCA, a ISl KaKUX HeJb3sa U mouemy? Cxema
bu3uky. 5. Hcrmonp3yst 3aKOHBI COXpaHEHUS MONyduTe (HOpMYIy IJIsi pacdeTa CKOPOCTH IOJIeTa MyJd B JIaH-
HOH paborTe.
6. Kak nmpousBoautcst 00paboTKa IKCIIEPUMEHTAIBHBIX JIAHHBIX B TaHHOU padote. Kak onpenensercs

JOBEPUTEIIBHBIA MHTEPBAJ CKOPOCTH M CPEAHSS KBaJpaTHUYeCKas IMOrPEHIHOCTh OTKJIOHEHHUS Ma-
SATHUKA?

Ne 4 «MccnenoBanue BpalaTesIbHOTO ABHKEHUS TBEPJOTO TeJla BOKPYT HEMOABHKHOM OCH»

1.

=

KakoB xapakTep 3aBUCHMOCTH MOMEHTA UHEPLUHU OT PAcCTOSIHUSA, HA KOTOPOM HaXOJHUTCS TEJO OT
ocu BpamieHnusi? B nannoii padore. [TocTpoiite rpaduk 3T0i 3aBUCUMOCTH.

Kak skcnepruMeHTaIbHO OnpesenseTcs MOMEHT HHEPLIMHU Tejla B JaHHOI 1abopaTopHoii pabote?
Kakwne 3aK0oHBI cOXpaHeHHsI IPUMEHSIOTCS ISl BEIBOJIa pacyeTHIX (hopmyn? [Tomyunre Gpopmyry
JUIs pacyeTa MOMEHTa UHEPIIMH MasiTHUKA.

KakoBa 3aBUCHMOCTH YTJIOBOTO YCKOPEHHS Tejla OT MOMEHTA MPUJIOKEHHBIX K HEMY CHJI 1 MOMEH-
ta uaepuuu tena? I[ocrpoiite rpaduk 1aHHON 3aBUCUMOCTH

Kak na mastHuke O6epOeka MOryT OBITh OINpPEACNICHBI YTI0BOE€ YCKOPEHHE, MOMEHT JIEUCTBYIO-
IIUX CUJ U MOMEHT UHepLUu?

Kak B manHO# paboTe pacCUUTHIBACTCS TOTPEITHOCTh ONPEICICHNS MOMEHTA HHEPIIUU TeJla OTHO-
CUTEJIHHO MPOU3BOJIBHOI OCH BpareHus?

[TponemMoHCTpUpPYTE BO3MOKHOCTD TpuMeHeHus cpeabl Microsoft Excel (wim mpyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

Ne 5 ((OHpCI[CJ'IeHI/IC XAPAKTCPUCTHK 3aTyXalOMKUX KoJIeOaHUI (I)I/ISI/IHCCKOF O MassTHUKa»

1.

[louemy konebaHMsI MassiTHUKA B JaHHOW paboTe OyAYT 3aTyXaloUIMMH, Jake IPU BHIKIIOYEHHOM
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

wmn

o

AJIeKTpOMaruuTe?

3anumuTe ypaBHEHHsI 3aTYXAOIINX U HE3aTYXAIIINUX KOJICOaHHIA, CPABHHUTE UX.

Kak amrumnTya 3atyxaronmx KojeOaHui 3aBHCUT OT BPEMEHHU U OT YHUCIia KoJeOaHuit?

KakoB (u3uveckuii cMbICT BEIMYUH MPUMEHUTEIHLHO K JAaHHOW paboTe: HayalbHAs aMIUIHTY/a
kojeOaHuii, HadanbpHas ¢a3a KonebaHul, KpyroBas 4acToTa KoyiebaHuil, nepuoj KonedaHuil, Ko-
3¢ ULIMEHT 3aTyxaHHs, BpeMsl pelaKcaluu, jJorapu@Mudeckuii JeKpeMeHT 3aTyXaHus, JT0OpoT-
HocTh. Kak oM MeHstoTcs ¢ poctom U?

Kak MeHsIoTCsS XapaKTepUCTHUKU 3aTyXaIIUX KoJieOaHWH HadallbHas aMIUTUTyAa KOJICOaHWH,
HavanpHas (aza koneOaHUi, KpyroBas yacToTa KosieOaHu#, mepuoj KosnebGaHuil, koddduineHt
3aTyXaHus, BpeMs pelaKcalliu, JIOTapUPMUUICCKUI JEKPEMEHT 3aTyXaHUs, JOOPOTHOCTh €CIH
OJIMH U3 MTapaMeTPOB JaHHOro (uzndeckoro mastHuka: |, m, L, K yBenuuutcst (inb60 yMEHBIINT-
cs1) IpU PUKCHPOBAHHBIX 3HAYEHUSIX OCTABILUXCS?

Jliist dero, B JaHHO# pabote, rpaduKu CTPOST B JorapudmuueckoMmacinrade?
[MponemMoHCTpUpPYHTE BO3MOKHOCTD ITpuMeHeHus cpeabl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX.

Ne 11 «M3y4yeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

1.

2.

w

KakoBo pacnpeznenenue npobu mo siueiikam Ha nocke ['amprona? Kakoe pacrnpeneneHue aHano-
rM4HO JaHHomy B MKT?

KakoBo pacnpeneneHue 31€KTPOHOB MO MOJYJIIO CKOPOCTH B AaHHOUM pabote? UTO mMpouCcXOauT
IIPY U3MEHEHUH HAIPsDKEHUS Hakasa?

Kakue cratuctiuueckre MeTo bl IPUMEHSIOTCS B IaHHOM paboTe?

[IponemoHcTpUpyiiTE BO3MOKHOCTh puMeHeHus cpenbl Microsoft Excel (wnm mpyroii cpemsr)
JUTsl 00pabOTKH SKCTIEPUMEHTAIBHBIX JTaHHBIX.

Ne 14 «Onpenenenue mokasarens aguadaTsl MeTooM Kiemana u Jlesopmay

1.
2.

OOBsCHUTE X0/ FKCIIEPUMEHTA U Pe3yIbTaThl pacyeTa.

HazoBuTte mporiecchl, MPOUCXOAIINE C Ta30M, B X0JI€ SKCIIEPUMEHTa | M300pa3uTe ux rpadude-
CKH.

3anuiuTe ypaBHEHHs JUIsl BbIBOAA (POPMYJIbl OKazaTens ainadbarsl.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

4. TIpoaeMOHCTpHpYHTE BO3MOXHOCTH mpuMeHeHus cpeasl Microsoft Excel (wam mpyroit cpeisi)

U1 00pabOTKU IKCTIEPUMEHTAIBHBIX JTAHHBIX.

5. Kak B nanHo# paboTe MUHUMU3HUPYETCS TOTPEIIHOCTD SKCIIEPUMEHTANIBHBIX JaHHbBIX?

2 cemecTp

Ne 21 «Hccnenosanue QJICKTPOCTATHUYCCKOI'O I10JIs1 € IIOMOIIBIO 30HAA»

1.

2.

Uro Takoe HampsHKEHHOCTH ekTpudeckoro nois? Kak rpadudecku nmpeacTaBuTh pacipenesieHue
HaAMpPsKEHHOCTH B Pa3HBIX TOYKAX JIEKTPUUECKOTO MOJIS B TaHHOM paboTe?

Uro Takoe moTeHIMan 3jieKTpocTaTuueckoro nons? Kak rpaguuecku npeactaBuTh pacmpenene-
HUE TIOTEHI[MANa B Pa3HBIX TOYKAX 3JIEKTPUUYECKOTO MO B 1aHHOM paboTe?

Yemy paBHa paboTa MO MepeMENICHUIO 3apsaa BOIb SKBUMOTEHIIMAIBLHON MOBEPXHOCTH H TIO 3a-
MKHYTOMY KOHTYpPY, OTPAaHHYEHHOMY y4YaCTKaMHU CHUJIOBBIX U IKBUIIOTCHIIMATBHBIX TUHUI? BbI-
YHUCIUTE padoTy M0 NepEMELICHHIO 3apsiia M0 3a/laHHON TPAaeKTOPHUH.

Kax n3aMeHuTCs KapThHA CUIIOBBIX U SKBUIIOTEHIIMATBHBIX JUHHUM MPU YBETUYESHUN (YMEHBIICHUH )
HaNpPsHKEHHOCTH MEXY 3JIEKTpoIaMu?

Ne 24 «Pacmmpenue npejena u3MepeHus: aMrepMeTpa MOCTOSTHHOTO TOKay

1.

2.

KakoB npuHIMN OeHCTBUS 3IEKTPOU3ZMEPHUTEIBHBIX MPUOOPOB MAarHUTOINEKTPHUUECKOTO M 3JIEK-
TPOMAarHMTHOI'O THUIA, IPUMEHSEMBI B JaHHOU padoTe?

UYrto Ha3bIBAIOT TOKOM IIOJIHOTO OTKJIOHEHUS U HANpPSHKEHUEM IIOJHOTO OTKJIOHEHHMSI DJIEKTPOU3ME-
puTensHOTO prbdopa?

Kakum 00pa3oM BKIIIOYAIOT aMIIEPMETP U BOJIBTMETP B IIEKTPUUECKYIO LIETIb JUIs U3MEPEHUs TOKa
n HanpspkeHus? IlpogemMoHCTpupylTe HaBBIKM BKJIIOUEHUS ATHX HPUOOPOB B 3IIEKTPUUYECKYIO
LIEIIb.

UYro Takoe mryHT? {15 4ero m kak oH ucnoasdyerca? IIpoeMoHCTpUpyiTE HCIOIb30BaHUE LIy H-
Ta.

Uro takoe nob6aBouHoe conportuBieHne? [ yero u kak oHo ucnoinbszyercs? [IpoaemoncTpupyii-
T€ UCIIOJIb30BaHKE 100ABOYHOTO CONPOTUBIICHHUS.

ITponeMoHCTpUpPY#iTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wm npyroii cpenbr) st
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

00pabOTKH IKCIIEPUMEHTAIIBHBIX JIaHHBIX.
7. Kak B manHo# paboTe MUHUMU3HUPYETCS MOTPEITHOCTD SKCIIEPUMEHTAIBHBIX JAHHBIX ?

Ne 28 «Ompenenenre MHAYKTHBHOCTH KAaTYIIKA W MarHUTHOH MPOHHUIIAEMOCTH (eppOMarHUTHOTO

TCIIa»

1. Kaxue npubopsl NpUMEHSUIUCH B JaHHOW paboTe sl OIpeents IapaMeTpoB MTOCTOSHHOTO U Iie-

PEMCHHOI'O TOKa?

2. Tlomyuute dopmymy IiIsl pacyeTa MOJTHOTO COMPOTUBIICHHS IIETH TIEPEMEHHOTO TOKa, MCIIOJIb3Yye-

MOi1 B TaHHOM paboTe (Wi MpeACcTaBISHHOM MPeroaBaTesieM).

3. Kak ompexensiiach MHAYKTUBHOCTh KAaTyIIKA B JaHHOW pabote? Kakum emie crocoOoM MOXKHO

OIIpCACIINTD I/IH)IYKTI/IBHOCTL?

4. TlpomeMOHCTpHUpPYITE BO3MOKHOCTh puMeHeHus cpebl Microsoft Excel (wmm npyroii cpenbr) st

O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JTaHHBbIX.

Ne 32 «Omnpenenenue paguyca KpUBU3HBI JIMH3BI U MOJIOCHI IPOITYCKaHHUsI CBETOPHIBTPA € MOMOIIIBIO

KkoJiert HeroTona

1. Kak o0BsacHseTCs nogBieHue konerl Herotona?

2. Tomyuure hopmymsl s pacueTa panycoB TEMHBIX M CBETJIBIX KoJiel] HploToHa.

3. Tlomyuurte hopmyny A onpeaeNeHus paanyca KpUBU3HbBI JIMH3BI.

4. Kak B 1aHHOI pab0Te MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHbBIX?

Ne 34 «Onpenenenve AJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK JUPPAKIIMOHHON PEIIETKI

1. KakoBbl mapaMeTpbl U XapaKTEepUCTUKH AU(DPAKIIMOHHON PELIeTKH, IPUMEHEMON B SKCIIEPUMEH-

Te?

2. Tlomyuure popmyiy ajs onpeneneHus JITUHbBI CBETOBOM BOJIHBI IPU JUPPaKIUU Ha TU(PAKIIHOH-
HOM pelIeTKe.

3. KakoBo npakTuueckoe npuMeHeHne Au(QPaKMOHHBIX PEIETOK?

4. Kak B 1aHHOI pab0oTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHbBIX?

Ne 35 «Onpenenenne KOHIIEHTPAIIMK PACTBOPOB caxapa U MOCTOSHHON BPAIICHUSI
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

1. Ha ocHoBe Kakoro siBJI€HHs ONpEAeNseTCsS KOHLEHTpPAlLlUs pacTBOpa caxapa B JaHHOM JKCIEpH-
MeHTE?

[TosicHuTe yCTpOMCTBO M MPUHLIMI AeHCTBUS Tpu3Mbl Hukos

[losicHATE YCTPONCTBO M IPUHIIUI AEUCTBUS IIOJIyTEHEBOTO CaXxapUMeTpa

4. Kak B 1aHHOI pab0oTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIEPUMEHTAIBHBIX JaHHBIX?

wmn

3 cemecTp

Ne 36 «CHsTHE BOJIBTAMIIEPHBIX XapAKTEPUCTUK (OTOIIEMEHTA U ONPEAEICHUE €r0 YyBCTBUTEIbHO-

CTH»

1. Tlpoananu3upyiiTe noxydeHHsle B 1abopatopHoi padbore BAX

2. Kak onpenensiercs nocrosHHas [lmaHka B TaHHOM KCIIEpUMEHTE?

3. Kak B nanHoit paboTe MUHUMHU3HUPYETCS MOTPELIHOCTb SKCIIEPUMEHTAIbHBIX JAHHBIX?

4. Kak B 1aHHO# paboTe pacCUunThIBaeTCS MOTPEIIHOCTD ONpeIeleHUsl TOCTOAHHOM [lnanka?

5. TIpomeMoHCTpHpYiiTEe BO3MOXKHOCTD prMeHeHus cpeabl Microsoft Excel (wmu apyroii cpenpr) asst
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 41 «MccnenoBanue Bo30YyXICHUSI aTOMOB razay

OOBsicHUTE IPUHIIMII OTIpeIeNIeHUs] BO30YKIEHHBIX COCTOSIHUI aTOMOB rasa B 3KcliepuMeHTe?
[Tosicaute npuHIMI PabOTHI AIEKTPOHHOM JIAMITBI

3. B kxakom nuana3oHe 3JIEKTPOMAarHUTHBIX BOJH JICKUT W3ydeHHE BO30Y>KICHHBIX aTOMOB IapoB
pPTYTH U oyemy?

Kak B 7aHHOM 3KcIiepUMeHTe OnpesenseTcs 00JacTh JIOKaIN3aluK 3JeKTPOHA U KaK MOJTy4YeHHbIE
JTaHHBIE COTJIACYIOTCS C TEOPETUUECKUMHU MPEANOChUIKaMU?

N

&

Ne 42 «Onpenenenue TIaBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSTHUN aToOMa BOJIOPO/Iay

1. TlosicHuTe yCTPOMCTBO U MPUHIIUT pabOTHI CIIEKTPOCKOIIA, UCTIONB3YEMOT0 B TaHHOU paboTe

2. Tlomyuute ¢Gopmyny s ONPENCIIMHUS TIABHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSTHHIMA
aToMa BOJIOPOJa U JPYTUX BOJAOPOAOINOI00HBIX aTOMOB

3. Uro HazpIBaeTCs TPalyMPOBOYHBIM IpaduKkom?
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

4. TIpoaeMOHCTpHUpYHTE BO3MOXKHOCTH IpuMeHeHust cpeasl Microsoft Excel (umm apyroii cpezpl) mis
00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX

Ne 51 «3yuenune 3akOHOMEpPHOCTEN Q-pacraiar»

Urto Takoe akTUBHOCTh PaJHOAKTUBHOIO JIEMEHTA, €€ BEIUMCICHHUE U €AMHUIIBI H3MEPEHUS.

B uem coctourt 3akoHn ['eitrepa - Herrona?

Kak o1ieHuTBh SHEPruto o - YaCTUIIbI?

YcTpoiicTBo 1 mpuHLKI paboThl cueTurka [ eitrepa-Mrosepa.

[TpomeMOHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim mpyroii cpebr) st
00pabOTKH IKCIIEPUMEHTATIBHBIX TAHHBIX

agrwnE

Ne 53 «Ormpenenenne MakCUMaIbHON SHEPTHH -4acTUIl U HISHTH()UKALUS PaIHOAKTUBHBIX Ipera-

paToB»

1. Kakue u3BecTHBI pa3HOBUIHOCTH OeTa-pacnana? Kakas u3 HUX uccienyercs B JaHHOM DKCIEpU-
MeHTE?

2. B kakux auana3zoHax HaXOAATCS TIEPHOIBI TOTypaciaia i SHEPruH OeTa- pacrajia MPUpPOTHBIX
PaaNOHYKIIUI0B?

3. KaxoBbI oCHOBHBIE 0COOEHHOCTH B3aMMOCHUCTBUS O€Ta-4acTHUI] C BEIIECTBOM?

4. TIpoaeMOHCTpUPYHTE BOBMOXHOCTh puMeHeHus cpeasl Microsoft Excel (wmu apyroii cpespr) amst
00pabOTKH HKCIIEPUMEHTATIBLHBIX TAHHBIX

OIIK-4 roToBHOCTBIO C eCTeCTBEHHOHAYYHBIX NMO3MIUI OlleHUBATh CTPOEHHME, XMMHYEeCKHIi 1 MHUHEePAJIbHBIN COCTAB 3¢MHOI KOPbI, MOP(oI0rHYecKHe
0COO0EHHOCTH M reHeTHYecKHe THUIIbI MeCTOPOsKAeHHIl TBepAbIX MOJIe3HbIX HCKONAEMBbIX IIPH PellleHUH 32124 10 PAllHOHAJIbHOMY U KOMILIEKCHOMY 0CBO-

CHHUIO

3HaTh

— MCTOJABI aHAJIM3a U MOACIINPO-
BaHHUA  CJIOXKHBIX q)HBI/I‘ICCKI/IX
MponecCoB;

— METOJbI U IMOAXOAbI K TCOPETU-
YCCKOMY U 3KCIICPUMCHTAJILHOMY
HCCJIICJOBAHUIO, IMPUMCHACMBIC B

Ilepeuens Bonpocos k 3auety (1 cemecTp):

1. Kunemaruka MOCTYyMaTeIbHOTO NBIKCHHs. [loHSATHE paguyc-BEeKTOpa, CKOPOCTH U YCKOPEHHUSI.
Hauanwsubie yenoBus. [IpsimMas u oOpaTHas 3a1auv MEXaHHUKH.

2. JIBWKeHHWE MO OKPYKHOCTH. YTOJ IIOBOPOTA, YIJIOBasi CKOPOCTh M YIJI0BOe ycKopeHue. CBsi3b

YIJIOBBIX U TMHEHHBIX BETUYHH.

3. KpuBonuneitHoe aBrkeHne. TaHTCHIMAILHOE W HOPMaJIbHOE yCcKopeHme. [loiHOe yckopeHue.
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Gu3MKEe U PacHpOCTPAHSIOIIUECS
Ha JIpyrue 00JIacTu 3HAHUH.

VYroa MexXay CKOPOCTBIO U YCKOPEHHUEM.

4. HWuepuuanbpHble cuctembl oTcuera. [loHstue cuiibl, Maccsl U umnyibca. OCHOBHOM 3aKOH JUHA-
MUKH [TOCTYATEIBHOTO JIBHKEHUS.

5. MoMeHT uMIysibca U MOMEHT CHJIbI OTHOCHUTEIBHO TOYKHM. OCHOBHOE YpaBHEHUE IUHAMHUKU
BpAILATEIbHOIO JBUKCHHUS.

6. Bpamenue BOKpyr HemoABWKHON ocH. MOMeHT MHepIHH. Pacyer MOMEHTOB MHEPIIMU MPOCTHIX
ten. Teopema LlTelinepa.

7. 3aKkoHBI COXpaHEHMsI B MEXAaHMKE. 3JaMKHYyTas CUCTEMAa. 3aKOHbl COXpPAHEHHS MMILYJIbCa U MO-
MEHTa UMITYJIbCa.

8. Pabora u moutHOCTB. KHHETHUECKAs SHEPTHS MOCTYNATEIBHOTO U BPALIATEIbHOTO IBUKCHUS.

9. KoncepBatuBHble cuibl. [loTeHnmanbHas sHeprus. 3aKOH COXpPaHEHHUs MOJIHOM MeXaHW4YeCKOH
SHEpPTrUHU.

10. /IBa cmocoba omnucaHusl B3aMMOJAEUCTBUS. J{BU)KEHHE YacTHIBI B OJHOMEPHOM CTallMOHAPHOM
niosie. CBsA3b MEXAY CUJION U MOTEHIIMATBHON SHEpPTrHei.

11. T'apmoHHMueckue konebaHus. AMIUIUTY/1a, YacTOTa, HayayibHas (a3a. MaremaTnueckuil u ¢pusu-
YeCKUI MasTHUK. DHEprusi TapMOHUYECKUX KOJIeOaHuH.

12. 3aryxaromue konaeOaHUs. XapaKTepPUCTUKH 3aTyXaHuUs. DHEPIus 3aTyXaroIluX KojaeOaHui.

13. OO6muiee mMoHATHE O BOJHAX. XAapPaKTEPHUCTUKH Oeryiieil BONHBI. BOHOBOE ypaBHEHHE TUIOCKOM
BOJIHBI.

14. Hanoxenue ynpyrux BosiH. Ctosiuas BosiHa U ee oco0eHHocTU. Konebanne HaTIHyTON CTPYHBI.
15. Tloctynarel DitHITeHa. 3ameaneHre BpeMeHU. JIOpEHIIeBO COKpallleHHe JUIMHBI. PensTuBUCT-
CKHe MHBapHuaHThl. IHTepBall.

16. PenstuBuctckuii umnynbe. CBsI3b Macchbl, SHEPTHUH U UMITYJIbCA YaCTUIBI. DHEPTHs TOKOs. 3aKo-
HbI COXpaHEHUS MPHU PEISITUBUCTCKUX CKOPOCTSX.

17. Makpocucrema. MUKpOCOCTOSIHUE U MaKpococTosiHUE cucTeMbl. Ctaructiuueckuit moaxon. Ilo-
HSATHE BEPOSTHOCTU U CPEHEN BETUUHHBI.

18. ®dynkus pacnpeneneHus ciyyailHON BenUYMHBL. Pacripenenenue MOJIEKyN MO MPOEKIUSAM CKO-
pOCTEH.

19. Pacnpenenenue MosieKyn o Mojyito ckopocTd. Hambosiee BeposiTHas, cpeiHss U CpelHeKBa/I-
paTHyYHas CKOPOCTH.
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20. Mopgenp wuaeanbHoro rasa. JlaBneHue M TeMmIepaTypa € TOUYKH 3pEHHUS MOJIEKYISpPHO-
KMHETUYECKOM TEOPUU. Y PaBHEHUE COCTOSHUS HJICATIBbHOTO Ta3a.

21. PacnpeneneHue MOJIEKYJ HI€aJIbHOTO ra3a I10 BBICOTE B MOJI€ TshKeCcTH 3emiin. bapomerpuueckast
dhopmyia.

22. llonsartue creneHeil cBo00 bl MOJIEKYJIbl. Teopema 0 paBHOpacpeeIeHUN YHEPTHHU [0 CTENEHAM
CBOOO/IBL.

23. BHytpeHHsst 3Heprus Kak QyHKIUS cOCTOsIHUS cucTeMbl. [lepBoe Hauano TepMOJMHAMUKH.

24. Pabora kak ¢pyHKuus npouecca. M3oxopuiecknid, 1300apu4ecKuii 1 N30TEPMHUECKUI TPOLIECCHI.
25. Tlonsartue TennoeMKocTU. TemIo0eMKOCTh IPU U30XOPUUYECKOM M H300apuueckoM npoueccax. I1o-
CTOSTHHAsI aralaThl.

26. Anuabatuueckuil mponecc. [lepBoe Hayano TepMOIMHAMMKH Ui aMabaTHUECKOro Impolecca.
VYpasuenue Ilyaccona.

27. Huxnuueckuil nponecc. Koadpunuent nonesnoro neiictus TerioBoil MamuHsl. Bropoe Haua-
10 repmoanHamuku. @opmynuposkn Kiayzunyca n Kenbuna.

28. IIpobirema HEOOPAaTUMOCTH TEIUIOBBIX MPOLIECCOB. DHTPONHUS CHUCTEMBI U ee cBoiicTBa. Teopema
HepHncra.

29. OCcHOBHOE ypaBHEHUE TEPMOJMHAMUKH. DHTPOIUS UACATbHOI0 ra3a. MI3MeHeHue >HTpONuM Npu
M30IIPOoLEeCcCax.

30. Hukn Kapno. Teopema Kapno. TepMmonuHamuueckast 1kana TeMineparyp. TpoitHas Touka BOAbBI
KakK pernepHas TO4Ka.

31. Craructuyeckuii Bec MakpococTostHus. CyTb HeoOpaTUMOCTH. CTaTUCTUYECKUH CMBICIT 3HTPO-
nnu. Popmyna bonbnmana.

32. I'panuubl TpUMEHUMOCTH MOJETH HAEaIbHOTO rasa. YpaBHeHue Ban-nep-Baanbsca. M3otepmbl
pealbHOTO Ta3a.

IMepeyens TeopeTHUECKHX BOMPOCOB K Ik3ameHy (2 cemecTp):

1. Cunbl B3auMOAEHCTBUS B pUpoJe. DnekTpoctatuyeckoe noie. 3akoH Kymnona. HanpspkenHoCTh
ANEeKTpocTaTUyecKoro noss. [IpuHiun cynepno3unuu.

2. CwuoBble nmuHH. [ToTOK BeKTOpa HAMPsXKEHHOCTH dJIEeKTpocTaTuueckoro noss. Teopema ["aycca.

3. Tlotennman. TeopemMa O HUPKYISAIWK BEKTOpA HANPSHKEHHOCTH DSJIEKTPOCTATHUYECKOTO OIS,
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CBs13b MEX1y HAIPSHKEHHOCTHIO ¥ IOTEHIIMAJIOM.

4. Dnexrpoemkoctb. Konnencaropsl. CoelMHEHHE KOHJIEHCATOPOB. DHEPIHsl KOHJEHCATopa. JHEep-

TUS JJIEKTPUYECKOrO MOJIS.

5. Dnexktpuueckuil Tok. ImoTHOCTH TOKa. YpaBHeHUE HenpepbIBHOCTH. 3akoH OMma B auddepeniu-

abHOU opMme.

6. ComporuBieHue mpoBogHUKOB. CTopoHHKE cuJiibl. 3akoH Oma B MHTErpabHOM hopme.

7. TlpaBuna Kupxroda st pacuera pa3BeTBICHHBIX eneil. MomHocTh Toka. 3akoH J[xoyns-Jlenna.

8. Enmnas mpupoma >JIeKTpUYECKOro M MarHuTHoro moss. Ilome aBmwkymierocs 3apsina. [IpuHummn

CYyINEepIIO3UIIMY MarHUTHBIX noJel. 3akoH buo-Casapa.

9. TIoTOK M HUPKYISIIKSA BEKTOpa WHAYKIIMM MarHuTHoro mois. Teopema ["aycca u Teopema o mup-

KYJISILUU.

10. Cua Jlopenma. Cuna Amrepa.

11.3akoH snexkTpoMarauTHoi uHaykuu dapanes. [Ipasuio Jlenna. BuxpeBoe snexkTpuueckoe mosie.

12. SIBnenne caMonHAYKINUU. HIYKTHBHOCTD. DHEPTUsI KOHTYPA C TOKOM. DHEPTUs MAarHUTHOTO I10-

JI51.

13.DnexTpudeckoe mosie B BeuiecTse. llomsapuzaust qudaeKTpuka. BeKTop aeKTprudecKoro cMmerie-

Hus. J{MaaexTpuyecKkas NpOHUIAEMOCTD BEIIECTBA.

14 MaruautHOe nosie B BemectBe. HamarunueHnnocts. HanpsikeHHOCTh MarHUTHOTO T0Jis. MarHut-

Has MPOHUIIaeMOCTh BenlecTBa. deppomarueTuku.

15. Cucrema ypaBHeHHit MakcBesuia kak 00001IeHIE pa3pO3HEHHBIX SIBJICHUN 3JIEKTPUYECTBA U Mar-
HeTu3Ma. MaTepuanbHble YpaBHEHHUS.

16. CroiicTBa ypaBHeHni MakcBemia. [Ipefckazanue cynecTBOBaHHS dJICKTPOMArHUTHBIX BOJIH.

17. DnexTpoMarHuTHBIE BOJHBEL. BomHOBOe ypaBHeHHe. CBOWCTBA 2IEKTPOMATHUTHBIX BOJH.

18. Tl;mockast AIeKTpOMarHuTHasl BOJIHA M €€ OCHOBHBIC XapaKTEPUCTHKH. DHEPTHS U UMITYJIbC AJICK-
TPOMAarHUTHOMN BOJIHBI.

19. EcTecTBeHHBIN U TOJIAPU30BaHHBINA cBeT. CTEIeHb MOJIIPU3AIAN JTUHEHHO TOJIIPU30BAaHHOTO CBe-
Ta. 3akoH Maitoca.

20. Monsipu3anus npyu OTPKEHUH W TPEIOMIICHHH CBETa Ha TPAHMIIEC pa3/iena AUAJICKTPUKOB. YTOI
bprocrepa. JIBOHOE 1ydenpeIOMIICHHE.

21.CriocoOBI MOSIpHU3aIK eCTeCTBEHHOro cBeTa. [Ipn3ma Huxkons. Bpamienue miockocTy moyispusa-
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22.

23.

24,

25.

26.

27.
28.

29.

LMY CBETA IIPHU MPOXOKIECHUH YEPE3 ONTUYECKH AKTUBHYIO CPENLY.
[lkana 37eKTPOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOro auamnasoHa. [lokaszarens mpenom-
JICHUS Cpelpbl.

Korepentusie Bonmubl. MHTEpdepeHtyst cBeToBbIX BONH. Cl0KEHHE MHTEHCHBHOCTEW B Cilydae
HEKOTePEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

OnTudaeckast pa3HOCTh xo1a. CBsi3b ONTHYECKOH Pa3HOCTH XOJla JIBYX BOJH C Pa3HOCTHIO (a3
MEXy HUMH. Y CIIOBHSA MaKCUMyMa U MUHHAMYMa.

Cxema IOnra mis wabmonenus uHTeppepeHnrn. BpeMeHHass U MpOCTPaHCTBEHHAsT KOTEPEHT-
HOCTb.

WuTepdepenus B TOHKHX TUieHKax. HaOmronenue xonery HpioTOHA B OTpa)KeHHOM M TIPOXO[S-
LIEM CBETE.

Ssnenune mudppakunu. Judpakuus Openens u @paynrodepa. [punmmn [oiirenca-Openerns.
Hudpakius Openens Ha Kpyriiom oTBepcTuu. 3oHbl Dpenens. ['paduueckuil METO CIOXKEHUS
AMILIUTYI.

Hudpaxkius OpayHrodepa Ha y3koi npsaMoiuHeHo# menu. JudpakiuonHas pemeTrka Kak co-
BOKYITHOCTb KOHEYHOT'O YHCJIA LIECIIECH.

ITepeuyenn Bonpocos K 3auery ( 3 cemectp):

1.

2.
3.
4.
S.

TennoBoe usnydenune Tena. 3akoH Credana-bonbivana. 3akoH cmenienuss Buna. ['mmortesa
[Lnanka.

dororpdext. 3akonsr Croneroa. Dopmyna DUHIITEHHA.

®ortonbl. JlaBnenne ceera. KopmyckynspHO-BOTHOBOH Iyalli3M CBETA.

Paccessaue ¢porona Ha cBo6oHOM AnekTpore. Dopmyna Komnrona.

BonHoBbIe cBoiicTBa uacTull. J[muHa BOHBI A€ bpoiins. DkcnepuMeHTalbHbIE TOATBEPKICHUS

runotessl e bpoits.

6.

[Tpuniun Heonpenenennoctu. CooTHOIIEHUE HeomnpenenenHocrel [eizenOepra. OcoOeHHOCTH

Mpo1ecca U3MEPEHMUSI B KBAHTOBON MEXaHHUKE.

7.

dusnueckoe MCTONKOBaHME BOJH A€ bpoina. BonnoBas ¢ynkius u ee coiicta. IImoTtHOCT

BEPOSTHOCTH OOHAPYKEHUS YaCTUIIBI.
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8. OcHoBHas 3ajJaya KBaHTOBOM MexaHuku. HectaumonapHoe u craumoHapHoe ypaBHeHue IlIpé-
JUHTEepa.

9. IIpoxoxkaeHHe YacTUIIBI Yepe3 MOTEHIIUATbHBIN O6apbep. TyHHenbHbIN 2GdEKT.

10. KBaHTOBBII rapMOHUYECKHIA OCIMILIISATOP.

11. Ilnanerapnas mognens aroma. [loctynarel bopa. KBantoBanue sHepruu Bo1opo101noa00H0M cu-
CTEMBI.

12. U3znydenue BoaopoaonoJo0HbIXx cucteM. CriekTpalibHble cepuH aToMa Bojgopoja. O6o01eHHas
dbopmyna bansmepa.

13. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3iu.

14. VYpasuenue Ulpenunrepa mist atoma Bogoposaa. KBantoBanue momenTta umnyisca. [IpaBuna ot-
oopa.

15. Cnun snexktpona. KBaHTOBbIE YHCIIa, ONMUCHIBAIOIINE COCTOSIHHUE AJIEKTpOHA B arome. KpatHocTs
BBIPO’KICHUS SHepreTuueckux yposHed. [Ipunuun laynu.

16. IlpuHIMI TOXIECTBEHHOCTH OJMHAKOBBIX YacTull. bo3oHs! n hepmuonsl. KBanToBBIE pacmpene-
JICHUS.

17. CsoOonHble 31eKTpoHBI B MeTaiie. DHeprust depmu. 3oHHAs TeOpUs TBEPIX TEIL.

18. DneKTponpoBOAHOCTH METAIOB U MOIYIPOBOJHUKOB. CBEPXITPOBOUMOCTb.

19. SBnenue pamuoakTHBHOCTH. OCHOBHOW 3aKOH PaJIMOAKTUBHOTO pacmnana. [locTosiHHas pacmaja.
Ilepuon nonypacnapna.

20. CocraB 1 XapakTepUCTHKH aTOMHOTO siapa. Kanenpaas monens. Pasmep u criuH siapa.

21. Macca u 3Heprusi CBsi3M aTOMHOTO s]pa. 3aBUCUMOCTb Y/EIbHON SHEPrust CBA3M OT MacCOBOTO
yucia. O0osouedHast MOJIETb sapa.

22. SlnepHble peakuuu. DHEprus peakuuu. Peakunu neneHus 1 cuHTesa saep.

23. PammoaktuBHBIE psifpl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3TydeHus saep. [nmmHa cBoOOmHOTO
npoGera o.-4acTull.

24. Tpu Buaa B-pacnana. DHepreTuueckuil crextp B-uactuiu. Heirpuno.

25. OcoOeHHOCTH Y-u3y4deHus siaep. [IpoxoxaeHue y-KBaHTOB Yepe3 BELIECTBO.

26. Knaccudukanus aneMeHTapHbBIX YacTHIl. JlenToHsl. JlenToHHbIH 3apsi.

27. Anpounsl. bBapnonnsiii 3apsa. KBapkoBast Moesnb aJpOHOB.
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VYMeTh

— UCTIOJIB30BATh CIIOKHBIC (PU3H-
YEeCKUE MOICIH JJIsl OTIMCAHUS
peabHBIX MPOIIECCOB, BRIOUPATH
METO/IbI UCCIIEIOBAHUS, C TIOMO-
IO PUOOPOB U3MEPSTH PU3H-
YECKUE BEIIMYUHBI, TPOU3BOIUTH
00paboTKy SKCIIEpUMEHTAIBHBIX
JAaHHBIX, IPOBOIUTH AHATN3 T10-
JYYCHHBIX PE3yJIbTATOB.

IIpumepHbIil epeYeHb MPAKTHYECKUX 3aJaHU I
1 cemecTp
3aganune 1.Touka ABUKETCA B IUIOCKOCTU XOY IO 3aKOHY: x =-2t;y =4t(1—t). Haiitu ypaBnenue

Tpaekropuu Y = f(X) u n300pa3uth ee rpaQuuecKu; BEKTOP CKOPOCTH V u YCKOpPECHHsI d B 3aBHCHU-
MOCTH OT BPEMEHH; MOMEHT BPEMEHH tg, B KOTOPBIN BEKTOP YCKOPEHHUS d COCTABISET YroJl /4 ¢ Bek-
Topom ckopocTr V . OTBET: y=—x—2x; V =27 +4(1—2t)] » a=-8], 1r=0,75c.

3ananue 2. Teno BpaiaeTcs BOKPYT HEMOABUKHOM OCH IO 3aKOHY ¢=2+4-t—2-t>. Haiitu: 1)
Cpe/iHee 3HAUCHHUE YITIOBOI CKOPOCTH () 32 IPOMEXYTOK BPEMEHH OT =0 110 OCTaHOBKH; 2) YITIOBYIO

CKOpPOCTb TeJla B MOMEHT BpemenHu t=0,25 c¢; 3) HopMaibHOE YCKOPEHHUE TOUKH, HaXOAAIIeICs Ha pac-
CTOSIHUU | M OT OCH BpalleHHs B TOT ke MOMEHT Bpemenu. OTBeT: 2pan/c; 3 paa/c; 9 m/c?.

3aganue 3. [llap maccoii m;=4Kr JBUKETCS CO CKOPOCTBIO V=5 M/C M CTAJIKHBACTCS C IApOM
Maccoil my =6 Kr, KOTOpBIH JIBUXKETCS €My HaBCTpedy cO CKOpocThio Vp=2 m/c. Onpenenure cKopo-
CTH LIapOB IOCIIE yaapa. Yap cuuTaTh a0COJIOTHO YIPYTUM, NMPSAMBIM U LIeHTpalibHbIM. OTBeT: 3.4
Mm/c, 3,6 m/c.

3aganue 4. Ban B BUjie CIIOMIHOTO IMIIMHAPA Maccoil my=10 Kr Haca’keH Ha TOPU30HTAJIbHYIO
ock. Ha nunuHzap HamoTaH IHYpP, K CBOOOJHOMY KOHILy KOTOPOTO MOJBEIIEHA TMps Maccol mp=2
kr. C KakuM yCKOpeHHeM Oy/eT omycKaTbCsl TUps, €ClIM €€ MPeJoCTaBUTh camoil cedbe? Otset: 2,8
m/c?,

3aganue S. OnpenenuTs NEPUO, YaCTOTY U HadalIbHYIO (pa3y KoseOaHUM TOUKHU, JBUKYIIEHCS
10 YPAaBHEHUIO: x=A-sino(t+7) TAE O=2,5T c'l, 1=0,4 c,A=0,02 m. KakoBa CKOpPOCTh TOYKH B MOMEHT
Bpemenu 0,8 ¢. Oteet: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3ananme 6. Haiigure nist ra30006pa3Horo azoTa Temreparypy, Ipu KOTOPOH CKOPOCTSIM MoJie-
kyn vi = 300 M/c u v = 600 M/c COOTBETCTBYIOT OJMHAKOBBIE 3HauU€HUsI (PYHKUMU pacrpereneHus
Maxcgemna f(V). Otser: 1 _ MV Vi) _ a0y

akIn(V, /V,)

3ananme 7. VeanbHblii ABYXaTOMHBIN ra3 00beMOM 5 J1 U JaBlIeHUEM 10° Ia MU30XOPUYECKHU
Harpeiy, B pe3ylbTaTe 4ero CpeHsss KHHETUYECKas SJHEPIrusl €ro MosieKkyJ1 yBeandmiack ot 0,0796 B
10 0,0923 3B. Ha ckoibKo npu 3TOM M3MEHUTHCS AaBJICHUE ra3a? B nanpHeieM ra3 i30TepMUYECKU
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paciIMpwiiv 10 HavajdbHOTO naBiieHus. Omnpeaenure oObeM rasa B KoHie mporecca. OTBET: yBelH-
ynutesd Ha 0,16 Mlla; 5,8 1.
3ananue 8. Onpenenure K0dPPUIUEHT TEILUIONPOBOIHOCTH A a30Ta, €CIM KOADPHUITUEHT TuHA-
MHUYECKOH BSI3KOCTH 1| JUIsl HETO MpH TexX ke ycnoBusax paseH 10 mxlla-c. Oteer: A=7,42 MmB1/mM-K.
3aganue 9. 12 r a30Ta HaxXOAATCA B 3aKPBITOM cocyae oobeMoM 2 1 mpu TemmepaTtype 10°C.
[locne HarpeBaHus 1aBJICHUE B COCYAE CTAJIO gaBHO 10*mm.pr.cT. Kakoe KonH4YecTBO Teria 0110 co-
obmieno ra3y npu HarpeBanuu? OtBet: 4,1-107 [Ix.

2 cemecTp

3aganue 10. Cmemanu Boxy maccoil mi=5kr npu temmneparype T1=280 K ¢ Bomoit maccoit
m,=8kr npu temneparype T, =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) usmeHeHue AS sHTponuu,
npoucxosniee npu cmemmBanud. Oteet: 323 K; 0,3 xx/K.

3aganue 11. Toyeunsie 3apsiabl q1=10 vHKn u q2=-20 HKn HaxonsaTCcs B BO3/IyXe HA pacCTOSHUU
10 cMm npyr ot npyra. OnpenennuTh HalpsHKEHHOCTh MOJIsl B TOUKE A, y/IaJeHHOM Ha paccTosiHue 6 cm
OT MepBOro u Ha 8 ¢cM OT BTOporo. Kak u3aMeHUTCs MOTEHIMAIbHAS SHEPTUsl B3aUMOJACHCTBUS 3apsi-
JIOB, €CIIU MEPEMECTUTh BTOPOH 3aps] B 3Ty Touky? Kakyro [Uist 3TOro Hy>KHO COBEPILUTH padboTy?
Otser: 37,6 kB/Mm; 12 Mx/[x.

3aganue 12. Tpu mIocKuX BO3AYIIHBIX KOHJEHcaTopa ¢ eMKocTsaMu Ci=1,5Mk®D, C;=7 MkD,
C3=2 Mx® coenrHEHBI OCIEN0BATENBHO U IPUCOEINHEHBI K UCTOYHUKY TOKa. [Ipu 3TOM 3apsia BTO-
poro KoHJieHcaTtopa paBeH 14- 10* Ko a) Haiitu suepruro stoit 6arapen. 6) He oTkiouas uctouHuka
TOKa OT OaTapeu KOHJIEHCATOPOB, Pa3[BUTAIOT IUIACTHHBI TPETHEro KOHACHCATOpa, YBETUYHBAs pac-
CTOSTHUE MEXIy HUMHU B 2 pa3a. Halitu usmenenue eMkoctu u 3apsiaa 6arapeu. Oteer: 490 Mk, 0,21
MK®D, 0,4 mKi1.

3aganue 13. /[Ba anementa (€1 = 1,2 B, r1 = 0,1 Om, €, = 0,9 B, 1, = 0,3 OM) coeTMHEHBI OHO-
MMeHHbIMU noitocaMu. ConpoTtuieHue R coennuurensHbix npoBoAoB paBHo 0,2 Om. Onpenenursb
CUJTy TOKA B IIeN | W pa3HOCTh MOTEHIHMAIOB HA 3aKMMax Kaxzaoro ucrounuka. Oteet: 0,5 A; 1,15
B; 1,05 B.

3ananue 14. Kpyrosoii Butok paamycom R=15,0 cM pacmosioxeH OTHOCHUTEIBHO 0€CKOHEUYHO
JUIMHHOTO MPOBOJIA TaK, YTO €ro IJIOCKOCTh MapajuielibHa mpoBoay. [lepnenaukynsap, BOCCTaHOBIEH-
HBI HAa TIPOBOJ U3 IIEHTPA BHUTKA, SBISIETCS HOPMAJIBIO K IUIOCKOCTH BUTKA. CHila TOKa B MPOBOJIE
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[1=5A, cuna Toka B BuTke Toku I,=1A. PaccrosiHue ot nenTpa Butka a0 nposoaa d=20 cm. Omnpene-
JMTE MarHUTHYIO MHAYKLHIO B LIeHTpe BUTKa. OTBET: Bo=6,5MKT11.

3ananue 15. [IpoBoasmiuii MIOCKUi KOHTYp, UMEIOMUN (GopMy OKpyKHOCTH paauyca r = 0,05
M IIOMEILEH B OJTHOPOJHOE MArHUTHOE I10JIE€ TaK, YTO JIMHUM MarHUTHOW MHIYKIIMH T10JIs1 HaIlpaBJICHbI
NEePIEeHANKYIISIPHO MI0CKOCTU KOHTYpa. CompotuBieHue KoHTypa R =5 OMm. MaruutHas MHAYKIMS
Mensiercst o 3akony B = kt, rme k = 0,2 Tn/c. Onpenenure: a) 3.1.C. MHIYKINH, BOSHUKAIOIIYIO B
3TOM KOHTYpE; 0) CUy HHIYKLMOHHOIO TOKA; B) 3apsijl, KOTOPBIH MPOTEUET 110 KOHTYPY 3a MepBbIe 5
cexkyna usamenenus noiusa. Oteer: 1,6 mB; 0,3 MA; 1,6 MKo.

3aganue 16. Karymka Hamotrana MeaHbIM mpoBoAoM auamerpoMm d=0,2 MM ¢ obmieit JnHO
=314 M u umeer unaykTHBHOCTH L=0,5 ['H. Onpene/inTh CONPOTHBICHNUE KATYIIKU: 1) B LEMH IO-
CTOSIHHOTO TOKa; 2) B IIeNH nepeMeHHoro Toka ¢ yactoroit v=50 I'. OtBeT: R=160 Om; R=224 Owm.

3aganue 17. B oneite OHra crexisiHHasi MIaCTUHKA TOJIIIMHON B 2 CM IOMEIIAETCS HA MYTH
OJTHOT'O U3 MHTEephEpUPYIOLIMNX JTydel MeprneHIuKyIsIpHO 1ydy. Ha CKoJbKO MOTyT OT/IMYaThCs IpyTr
OT JIpyra 3HAY€HUs IOKa3aTess MPeIOMIICHUS B Pa3jMYHBbIX MECTaxX IUIACTUHKU, YTOObl U3MEHEHHUE
Pa3HOCTH X0J1a OT ATOM HEOJHOPOIHOCTH He npeBblmano 1 Mmxm? OTBeT: A<n=5- 10°.

3aganue 18. [Tygok Oenoro cBera majaeT HOPMAIBHO K TIOBEPXHOCTH CTEKIISTHHOM IJIACTHHKHU
tomuuHoi d=0,5 MKkM, Haxonsmelcs B Bo3nyxe. [lokazarens npenomnenus crekia n=1,5. B pe3ynb-
TaTe UHTEP(EPEHIIMY UHTEHCUBHOCTh HEKOTOPBIX BOJIH, IJIMHBI KOTOPBIX JIEXKAT B Mpeesax BUAUMO-
ro crnekrpa (ot 400 no 700 HM), ycunuBaeTcs npu oTpaxkeHuu. OnpenesnnTe JUIMHBL 3TUX BOJIH. OT-
BeT: 0,6 MkMm4 0,43 MKM.

3apganme 19. ITnockas BoaHa (A=0,5MKM) MagaeT HOpMaAJILHO HA TUadparmy ¢ KpyribM OTBEp-
ctuem auamerpoM 1,0 cm. Ha kakom paccTossHUM OT OTBEPCTHSI Ha €r0 OCH JI0JIKHA HaXOJUThCS TOY-
Ka HaOJII0/IeH!s], 4TOOBI OTBEpCTHE OTKpBIBaO: 1) oaHy 300y @penento; 2) aBe 30Hb1 Openensa? Ot-
BeT: 50; 25 m.

3 cemecTp
3ananme 20. Haiitn HanOobIINI MOPSAAOK CIIEKTPA JUIS JKENTOM JIMHUKM HATPHsSI C JJTMHOMN BOJI-
Hbl A=589 HM, eciu nocTosiHHAsE AUPpakiroHHONW pemeTku d=2mMKM. CKOJBKO BCEro MakCMMYMOB
naet s1a pemterka? [lox kakum yriaom ¢ HaOmromaeTcs nocaennuit makcumym? OtBert: 3; 7; 62°,
3apmanue 21. JIBa monspu3aropa pacrojoXKEeHbl TaK, YTO YTOJd MEXKIYy HX IUIOCKOCTSIMHU
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nporryckanus paBer 25°. OnpeenTh, BO CKOTBKO Pa3 YMEHBIIMTCS HHTCHCHBHOCTh €CTECTBEHHOTO
CBETa TpU MPOXOXKJeHUM: 1) yepe3 omuH (TMEPBBIA) MOISIpU3aTop, 2) yepe3 oba MOJIpU3aTOopa.
Koaddurnment nornomenus ceeta B nojisipuszarope pasex 0,08. Otser: 2,17; 2,88.

3ananme 22. Yepnoe teno umeer temnepatypy 3 kK. Ilpu oxnmaxkaeHuu tena JUiMHA BOJIHBL,
MPUXOASIIASACA Ha MAaKCUMYM H3JIy4aTeIbHOM CHOCOOHOCTH, M3MeHWnach Ha 8 MkM. Jlo kakoit
Temneparypsl oxyaaumiocs Teno? Oteer: 323K.

3aganue 23. Y3KHil My40K MOHOXPOMATHYECKOTO PEHTIEHOBCKOTO M3JIyueHHUs MaJaeT Ha pac-
cenBarollee BeuecTBo. [Ipu 3ToM ajiHA BOJIHBI M3JIYYEHHS, PACCESIHHOTO IMOJ YIJIaMU 60° u 120°,
OTIUYAIOTCS IPYT OT Apyra B 2 paza. Cuutas, 4TO paccessHUE MPOUCXOAUT HA CBOOOIHBIX 3JIEKTPO-
Hax, HAalUTH JUIMHY BOJIHBI Najatoniero uanydenus. Oteert: 1,2 nm.

3aganue 24. Kpachas rpanuma Qotosddexra m1s HEKOTOporo metamia paBHa 275 HM.
Haiitu: 1) paboty BbIXoAa 3JIEKTpPOHA M3 3TOr0 META/UIA, 2) MAaKCUMAaJIbHYIO CKOPOCTb AJIEKTPOHOB,
BBIPBIBAEMBIX M3 3TOTO METaJUla CBETOM C JUIMHOM BoyiH 180 HM, 3) MakCHManbHYI0O KUHETHUECKYIO
SHEPTHIO ITHX AJIEKTPOoHOB. OTBET: 4,525B; 9,1-105 Mm/c; 2,383B.

3aganme 25. DnexTpoH ob6nanaer kuHeTndyeckod sHeprueil 30 sB. Onpenenuts nedpoiines-
CKYIO JUIMHY BOJIHBI 3JIEKTpOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJIHBI, €CJIM KMHETUYecKast
sHeprust yMenbmutcea Ha 20%? OTBer: 2,2-10'1 Mm; 1,12,

3aganue 26. [Ipu MBMKEHUU YaCTHUIBI BJIOJIb OCH X CKOPOCTH €€ MOKET OBITh OIpelesieHa C
TOYHOCTBIO (omMOKoif) 0 1 cm/c. HaliTu HeonpeneneHHOCTh KOOPAUHATBI, €CIIN YaCTHIIEH SBISETCA:
1) aekTpoH, 2) mpoburka maccoii 0,1r. Otser: 0,01m; 10%m.

3apganme 27. Yactuia HaxouTCsl B 0ECKOHEYHO ITyOOKOM OJTHOMEPHOM MOTEHIUATBLHONW UMes
MUHUMAaJbHYIO SHepruto. KakoBa BeposATHOCTH OOHApYKEHUS YacTULBl B cpenHel TpeTu siMbl? OT-
Bet: 0,609.

3aganue 28. OnpenenuTh JJIMHY BOJHBI, COOTBETCTBYIONIYIO TPETheH JIMHUK cepuu baibMepa:
1) B cniektpe n3nyueHun Boj1oposia, 2) B cnekrpe uznyuenus nona renusi. Otset: 434um, 109uMm.

3aganue 29. OnpeenuTe MEPUO TTONYpACTana U HadalbHy aKTHBHOCTh BUCMYTa 5o Bi , €CIn
W3BECTHO, YTO BUCMYT Maccot M = 1 r, BeiOpackiBaet 4,58 10" S —yactun 3a 1 cekynay. Bo ckonbko

pa3 U3MEHHUTCA aKTUBHOCTH 3a Mecal? OTBeT: 5 cyTok; 64 paza.
3aganue 30. Snpo Oepwnms-7 f-pagunoakTuBHO 1o cxeme K-3axBara. 3amucarh peakmnmro. Ka-
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KHE YaCTHUIIBI TIPH 3TOM 00pa30BaIuCh?

3apanue 31. Beraucnuth B a.€.M. Maccy szpa °C, y KOTOPOro SHEPTHsl CBSI3U HA OJIMH HYKJIOH
paBHO 6,04 MaB. Otser: 10,0135 a.e.m.

3ananue 32. CoyiHeUHAas MOCTOSTHHAS JIJIs1 3eMJIH (SHEPTHS COJTHEYHOTO U3JTYYCHHS, TaIar0IIero
B CIMHMIly BPEMEHM Ha CIMHHILY IUIOMAAMd B TNEPICHAMKYJIIPHOM HampaBieHuu) paBHa 1370
[[)K/CMZ. Onupasich Ha 3Ty BETUYHMHY, HAMIUTE, CKOJIBKO M0 Macce BOAOPO/Ia BHITOPAET €XKECEKYHIHO
BHYTPH COJIHIIA, €CJIM U3BECTHO, YTO MCTOYHHKOM SHEPTUU COJHIA SIBJISICTCSI CHUHTE3 YETBIpEX SIEp
BOJIOpOAa ¢ oOpa3oBaHueM sijpa reaus-4. Oreet: 630 MIIH.T/C.

Bnaners

— HaBBIKaMHU Pa0OTHI C HMIMPOKUM
Kpyrom (pu3uveckux mpuOOpoB U
000pyI0BaHus;

— METOJIaMH TIPOBEACHMS (PH3H-
YeCKMX M3MEpPEHUH, pacuera Be-
JIUYHH, aHAJTN3a TTOJTYIeHHBIX
JAHHBIX W HaBBIKAMU TUIAHUPO-
BaHUS UCCJICIOBATEIIHLCKOTO TIPO-
ecca.

IIpumepHBbIii EpeYeHb BONPOCOB U 321aHMI 110 JJA00PATOPHBLIM padoTamM
1 cemecTp

Ne 1 «IIpumeHeHNE 3aKOHOB COXpaHEHMS ISl OIIPENIEIEHHUs] CKOPOCTH TIOJIETA ITYJIN»

1. IlpuBeaute mpuMepsl CHJI, NAIOLIUX pa3Hble BUblI MOTEHIMAIBbHON sHepruu. Kakue U3 Hux npu-
CYTCTBYIOT B JlaHHOU pabote? M300pazure cxeMmy 3KCIIEpUMEHTAIbHOW YCTAHOBKU U YKaXKUTE Ha
Hel CUJIbI, IEHCTBYIOLINE Ha BCE TEJa, BXOJSIIUE B CHCTEMY, B KaJKJIbIii MOMEHT BPEMEHHU.

2. Kakue BenMMUMHBI MMEIU KUHETHUYECKAs M IMMOTCHLMAJIbHAA SHECPIUst CUCTCMbIL <<HYJ'I$I+M8.$ITHI/IK)) B

pa3nuYHbIE MOMEHTHI ombITa? I[lpencTaBpTe cXeMy W3MEHEHUS KUHETHYECKON W MOTCHIIMATHLHOU
SHEPTUU CHCTEMBI.

3. Jlns KakuX MOMEHTOB BPEMCHH B JJAHHOM JKCIIEPUMEHTE MOXXHO IMPUMEHSTH 3aKOH COXpPaHCHUS
MEXaHHYECKOMN PHEePIUH, a JIJIs KaKuX Hellb3s U mouemy? Cxema.

4. Jlnsg kakuX MOMEHTOB BPEMEHH B JJAHHOM 3KCIIEPUMEHTE MOYKHO TMPUMEHSTH 3aKOH COXPaHEHUS
UMITYNIbCA, a JUISI KaKUX HeJlb3s U mouemy? Cxema

5. HMcnons3ys 3aKOHBI COXpaHEHHS MOIYIHTe (HOPMYITY IS pacdeTa CKOPOCTH IOJIeTa MYJIH B JIaH-
HO pabore.

6. Kak nmpousBoautcs 00paboTKa SIKCIIEPHUMEHTAIBHBIX JIAHHBIX B TaHHOU padoTte. Kak onpenensercs
JIOBEPUTENBHBIN WHTEPBAJl CKOPOCTH U CPEAHSISI KBaJpaTHuecKas MOTPENIHOCTh OTKIOHEHUS Ma-
SITHUKA?
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Ne 4 ((I/ICCJ'IGI[OBaHI/Ie BpamaTCJIbHOI0 ABMXXCHUSA TBEPAOT'O TEIa BOKPYT HeHO,Z[BH)I(HOﬁ ocHu»

1.

2.

KakoB xapakTep 3aBUCUMOCTH MOMEHTAa MHEPLIUU OT PacCTOSIHUS, HA KOTOPOM HaXOAMUTCS TEJO OT
ocu Bpamenusi? B qanHoit padore. I[TocTporite rpaduk 3TOi 3aBUCHMOCTH.

Kak sxcniepuMeHTanbHO OnpeenseTcss MOMEHT HHEPIMHU Tella B JaHHOH J1abopaTopHoii padote?
Kakue 3akoHBI cOXpaHeHus! IPUMEHSIIOTCS 1Ji BbIBOAA pacyeTHhIX Gopmyn? [Tomyuute hopmymny
JUIsl pacueTa MOMEHTA MHEPLIUY MasiTHUKA.

KakoBa 3aBUCHMOCTH YIJIOBOTO YCKOPEHHS Tela OT MOMEHTa MPUIIOKEHHBIX K HEMY CHI U MO-
MeHTa uHepuuu tena? Iloctpoiite rpaguk JaHHOM 3aBUCUMOCTHU

Kak na mastHuke OGepOeka MOTyT OBITh ONpeAeNieHbl YII0BOE YCKOPEHHE, MOMEHT JEHCTBYIO-
IIMX CHJI U MOMEHT UHepuuu?

Kak B maHHO# paboTe paccuuThIBAE€TCS MOTPEIIHOCTH ONpENeIeHHs] MOMEHTA MHEPLUHU Tella OT-
HOCHUTEJIBHO IIPOU3BOJIBHON OCH BpalleHus?

[IpoaeMoHCTpUpPYHTE BO3MOKHOCTh IpuMeHeHus cpenbl Microsoft Excel (wnm mpyroii cpebr)
JUTst 00pabOTKH SKCTIEPUMEHTAIIBHBIX JaHHBIX.

Ne 5 «Omnpenenenune xapakTepUCTUK 3aTyXalOUUX KOJeOaHUN (PHU3HMUECKOTO MasiTHUKA

1.

2.
3.

[Touemy konebGaHMs MasTHUKA B JJAHHOM paboTe OyAyT 3aTyXarollMMH, Aa)Ke MPU BBIKIHOYEHHOM
AIIEKTpOMarHuTe?

3anuIuTe ypaBHEHU 3aTyXaloMX U He3aTyXaloluX KoeOaHni, CpaBHUTE HX.

Kak ammunTyna 3atyxaronmx KojeOaHuil 3aBHCUT OT BPEMEHHU U OT YHUClia KojieOaHuit?

KakoB ¢u3uueckuil cMbICI BETMUMH NMPUMEHUTENIBHO K JIaHHOM paboTe: HavajabHas aMILTUTYAA
KoJieOaHuM, HayasibHas ¢aza KoyieOaHUM, KpyroBasl 4acToTa KojaebaHuil, mepuoj Koinebanuii, Ko-
3G GUIMEHT 3aTyXaHUs, BpeMs pellakcaluu, JorapupMUUecKuil TeKpeMeHT 3aTyXaHus, JoOpoT-
HocTh. Kak oHM MeHstoTcs ¢ poctom U?

Kak MeHsI0TCS XapakTepUCTHKM 3aTyXalolMX KoJieOaHWM HadajbHasg aMIUINTyJa KoJjeOaHUil,
HavanpHas (aza KojeOaHUM, KpyroBas yacToTa KosieOaHuM, mepuoj KosnebGaHuil, koddhduuneHt
3aTyxaHMs, BpeMs pelakcaliM, JIOTapu(pMUYEcKHil JeKpEeMEeHT 3aTyXaHHs, JOOpPOTHOCTh €CIH
OJIMH U3 MTapaMeTPOB JaHHOTO (uzndeckoro mastHuka: |, m, L, K yBenuuurcst (JinbG0 yMEHBIINT-
cs1) Ipu (PUKCUPOBAHHBIX 3HAYEHUSIX OCTABIIUXCS?

Jlst wero, B manHoO# padoTe, rpaduKu CTPOST B JorapudmMudeckoMmacirade?
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7.

[TpomeMoOHCTpUpPYHTE BO3MOKHOCTD IpuMeHeH st cpeabl Microsoft Excel (wim mpyroii cpenbr) st
00pabOTKU IKCTIEPUMEHTAILHBIX JTAHHBIX.

Ne 11 «M3ydyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

1.

2.

w

KakoBo pacnpenenenue apodu mo siueiikam Ha nocke ['anprona? Kakoe pacmpeneneHue aHaio-
ruyHO JaHHOMY B MKT?

KakoBo pacnpeneneHue 37eKTPOHOB IO MOIYJIIO CKOPOCTH B JaHHOH pabdore? UTo mpoucxoauT
NpY M3MEHCHUH HAPSHKCHUsI HaKasia?

Kakue crarucrndyeckue MeTo/1bl IPUMEHSIOTCS B JaHHOH pabore?

[IponemoHcTpUpyiiTe BO3MOKHOCTh npuMeHeHus cpenbl Microsoft Excel (wmm mpyroii cpenbr)
JU1s1 00pabOTKU SKCIIEPUMEHTAIBHBIX TaHHBIX.

Ne 14 «Onpenenenue nokasarens aauadaTel MeTooM Kiemana u Jlesopmar

1. OObscHUTE X0 SKCIIEPUMEHTA U Pe3yJIbTaThl pacuerTa.

2. HazoBute mporieccsl, MPOUCXOISIINE C Ta30M, B XOJI€ IKCIIEPUMEHTa U M300pa3uTe ux rpadude-
CKH.

3. 3anmmmTe ypaBHEHHUs /s BEIBOA (POPMYIIBI TIOKA3aTeNsl aanadaThl.

4. TlpomeMOHCTpUpPYHTE BO3MOKHOCTH mpuMeHeHus cpenbl Microsoft Excel (wnmm mpyroii cpenbr)
111 00pabOTKU SKCIIEPUMEHTAIBHBIX TAHHBIX.

5. Kak B 1aHHO# paboTe MUHUMH3HPYETCS MOTPEIIHOCTD IKCIIEPUMEHTAILHBIX JaHHBIX ?

2 cemecTp

No 21 «MccnenoBanue 3€KTPOCTATHYECKOTO MOJIA C IOMOIIBIO 30HIa»

1.

2.

Yro Takoe HaNpsHKEHHOCTb 3JekTpuueckoro nois? Kak rpadudecku mpenctaBuTh pacrpenaese-
HUE HaNPsSHKEHHOCTH B Pa3HBIX TOUKAX AJIEKTPUYECKOIO MOJis B JaHHON pabore?

Uro Takoe moTeHLHMal 3jieKkTpocTaTueckoro nona? Kak rpaduyeckn mpeactaBuTh pacmpesene-
HUE TIOTEHI[MANa B Pa3HbIX TOYKAX 3JEKTPUUECKOTO MO B TaHHOM padboTe?

UYemy paBHa paboTa Mo MepeMelIeHUI0 3apsaaa BJOIb SKBUMOTEHIIMAIBLHON MOBEPXHOCTH U 1O 3a-
MKHYTOMY KOHTYPY, OTPaHHYEHHOMY YYaCTKaMH CHJIOBBIX M DKBUIOTCHIHAIBHBIX JHUHUI? BEI-
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YUCIUTE PadOTy MO NEPEMEILEHUIO 3aps/a 110 3alaHHON TPACKTOPHH.
4. Kak U3MEHMUTCS KapTHHA CHJIOBBIX U SKBUIIOTEHLIUAIbHBIX JIMHUM IPU YBEINYEHUH (YMEHbBILIEHUN)
HAIPSDKEHHOCTH MEXY 3JIEKTpoJaMu?

Ne 24 «Pacmmpenune npenena u3sMepeHus: aMrepMeTpa MoCTOSHHOTO TOKa»

1. KaxoB npuHLHUI JEHCTBUS AJIEKTPOU3IMEPUTEIBHBIX MPUOOPOB MAarHUTOZIEKTPUUECKOTO U AJIEK-
TPOMAarHUTHOTO THUIA, TPUMEHSEMBI B IaHHOU paboTe?

2. UYrto Ha3bIBAIOT TOKOM ITOJIHOTO OTKJIOHEHHS M HAIPSDKEHHEM ITOJIHOTO OTKIJIOHEHHS dJIEKTPOH3Me-
puTenbpHOro npudopa?

3. Kakum 06pa3omM BKIIIOYAIOT aMIIEPMETP U BOJBTMETP B 3JEKTPUUECKYIO IIETIb I H3MEPEHUS TOKA
u HanpspkeHuss? [IpoaeMOHCTpUpyHTE HABBIKM BKJIIOUEHHUS 3TUX HPUOOPOB B 3IEKTPUUYECKYIO
LEIIb.

4. Yro takoe mwyHT? {1 dero u xak oH ucnoib3yercs? IlponeMoHcTpupyiiTe UCIOIB30BaHHUE Iy H-
Ta.

5. Urto takoe no6aBouHOe compoTuBieHue? s yero u kak oHo ucnonb3yerca? [IponeMoHCTpupyii-
T€ MCIOJIb30BaHME JJ00aBOYHOTO COTPOTUBIICHUSI.

[TpomeMOHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim mpyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

7. Kaxk B 1anHOi pab0oTe MUHUMHU3HUPYETCS MOTPEIIHOCTh SKCIIEPUMEHTABHBIX JAHHBIX?

o

Ne 28 «Ompenenenne WHAYKTUBHOCTH KaTyIIKU MU MAarHUTHOW TMPOHHUIIAEMOCTH (PeppOMarHUTHOTO

TEena»

1. Kaxkue nmpubopbl IPUMEHSIUCH B TaHHOW paboTe JUIsl OmpeAeus mapaMeTpoB MOCTOSHHOTO U Tie-
PEMEHHOTr0 TOKa?

2. Tlonmyuute hopmyny Ansi pacyeTa MOJHOTO CONMPOTUBIICHHS LIEMU MEPEMEHHOTO TOKA, UCIIOJNIb3ye-
MOH B JaHHOU paboTe (WK MPEeICTaBICHHON IIPero/iaBaTeieM).

3. Kak ompezgensnach MHAYKTHUBHOCTh KaTyIIKU B JaHHON pabore? Kakum eme crmocobomM MOXKHO
OIPECACIINTD I/IH)IYKTI/IBHOCTB?

4. TlpomeMOHCTpHpYHTE BO3MOKHOCTh TpuMeHeHust cpeabl Microsoft Excel (wmm npyroii cpenbr) mst

00pabOTKHU IKCIIEPUMEHTAIBHBIX JaHHBIX.
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Ne 32 «Onpenenenne paanyca KpUBH3HBI JIMH3BI U MOJOCKHI TIPOMYCKAHUS CBETO(MUIBTPA C TTIOMOIIBIO
koJsiery Herotonay
1. Kak o0ObsicHsieTcs nosBieHue koien Herotona?
2. Tlomyuute popmysbl A pacueTa paaruycoB TEMHBIX U CBETIBIX KoJiel] HproToHa.
3. Tlomyuure hopmymy i ONpeeIICHUs Painyca KPUBU3HBI JIMH3HIL.
4. Kak B 1aHHOI pab0oTe MUHUMU3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTABHBIX JAHHBIX?

Ne 34 «Onpenenenue AIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHON PEIISTKI
1. KaxoBbI mapamMeTpsl U XapaKTEPUCTHKU AUPPAKIIHOHHON PEIICTKH, IPUMEHICMON B SKCIICPUMEH-
Te?
2. Tlomyuute Gopmyiy ajisi ONpEaeIICHUs UTHHBI CBETOBOM BOJHBI IMPU AUPPAKINK HA TU(PPAKIIHOH-
HOM penieTKe.
3. KakoBo mpakTthyeckoe MpUMEHEHHE TUPPAKITHOHHBIX PEIIETOK?
4. Kak B 1aHHOI paboTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 35 «Onpenenenne KOHUEHTPALMU PacTBOPOB caxapa U IMMOCTOSIHHOM BpaIlleHUsD
1. Ha ocHoBe kakoro siBI€HHS OINpeAeNseTcss KOHIEHTpalusl pacTBopa caxapa B JaHHOM JKCIEpH-
MeHTE?
2. TlosicHUTE YyCTPOWCTBO M MPUHIIMIT ACUCTBUS MPU3Mbl Hukoms
3. TlosicHUTE yCTPONUCTBO M MPUHIIMIT AEUCTBUS MTOJYyTEHEBOIO caxapuMeTpa
4. Kak B 1aHHOI pab0Te MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHbBIX?

3 cemecTp

Ne 36 «CHsiTHE BONIBTAMIIEPHBIX XapaKTEPUCTUK (OTORIEMEHTA U ONpeAESICHHE €r0 YyBCTBUTEIbHO-
CTH»
1. [Ipoananuzupyiite noiy4yeHHble B 1abopaTopHOoi padote BAX
2. Kak onpenensercsa nocrosHHas [1naHka B JaHHOM 3KcriepuMeHTe?
3. Kak B marHO#1 paboTe MUHIMU3HPYETCS MOTPENTHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?
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4. Kak B 1aHHO# pabOTe pacCUYUTHIBACTCS MOTPEITHOCTD ONpeAesieHHs mocTossHHOM [Tnanka?
5. TlponemoHcTpUpYyiiTE BO3MOXKHOCTH IpuMeHeHus1 cpenbl Microsoft Excel (wim npyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIbHBIX TAHHBIX.

Ne 41 «HccnenoBanue BO30YKIEHUS aTOMOB raza»

1. OObsicHUTE NPUHLIMII ONPEESIEHUS] BO30YXACHHbBIX COCTOSIHUN aTOMOB Ia3a B dKCIIEpUMEHTE?

2. TlosicHuTe NpUHLHKI PabOTHI JIEKTPOHHOH JIaMITbI

3. B xakom nmama3oHe 3JIEKTPOMArHMTHBIX BOJH JISKUAT M3Iy4eHHE BO30YKIEHHBIX aTOMOB IapoOB
pPTyTH U 11o4emy?

4. Kak B JaHHOM 3KCIIEpUMEHTE OIpeeseTcs: 001acTh JIOKAIU3aUH JIEKTPOHA U KaK MOJTY4EHHbIE
JIAaHHBIE COTJIACYIOTCS C TEOPETUYECKUMHU MTPEAIOChIIKAMU?

Ne 42 «OmpeneneHue riaBHBIX KBAHTOBBIX YHCEN BO30YXICHHBIX COCTOSIHUI aTOMa BOJIOPOIa»

1. TlosicHuTe yCTpOMCTBO M MPUHIUI pabOThI CIIEKTPOCKOIIA, UCIIOIB3YEMOI0 B JaHHON padoTe

2. Tlomyuute opmyny JUIs ONpeNeTUHHS TJABHBIX KBAaHTOBBIX YHCEN BO30YXKIEHHBIX COCTOSHUM
aToMa BOJIOPOJIA U JIPYTHX BOJOPOIONOJOOHBIX aTOMOB

3. Uto Ha3pIBaeTCs rpalyipOBOYHBIM IpapuKom?

4. TlpomeMOHCTpUpPYHTE BO3MOKHOCTh IpuMeHeHus cpebl Microsoft Excel (wmm npyroii cpenbr) mist
00pabOTKH AKCTIEPUMEHTABHBIX JaHHBIX

Ne 51 «M3yueHune 3akOHOMEpPHOCTEN G-pacnanar

1. Yro Takoe akTUBHOCTh PaJAMOAKTUBHOIO JIEMEHTA, €€ BBIUMCIICHUE U €IMHULIBI U3MEPEHUSI.

2. B uewm cocrout 3akoH [ eiirepa - Herrona?

3. Kak onieHuTH 3HEPTHIO 0 - YACTHIIBI?

4. VYcrpoiicTBo M pUHIMUI paboThl cueTyrka [ eiirepa-Mrosuiepa.

5. TlpomemMoHCTpUpYITE BO3MOXKHOCTD IpuMeHeHus cpenbl Microsoft Excel (wim mpyroii cpenbr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX

Ne 53 «Ormnpenenenne MakCUManbHOM SHEPrUM P-yacTULl U MJIEHTU(DUKALUS PaJHOAKTUBHBIX Ipera-
paToB»
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CTpyKTypHBIH 31€- [Tnanupyemblie pe3ysbTaThl 00y-

MEHT OueHouHbIe CpeicTBa
YCHUS
KOMITCTCHIIHH
1. Kakue u3BeCTHBI pa3HOBHIHOCTH OeTa-pacnana? Kakas U3 HUX HCCIeIyeTcsl B TaHHOM 3KCIIepH-
MeHTe?
2. B kakux aumana3zoHax HaXOJATCS TIEPUObI TIOTypacaia U SHEPruH OeTa- pacrajia MpUpPOTHBIX
PaIUOHYKIIUIOB?

w

KakoBbI OCHOBHBIE OCOOCHHOCTH B3aMOJICUCTBHUS OeTa-4acTHI] C BELIECTBOM?
4. TlpomeMOHCTpHUpPYITE BO3MOKHOCTh IpuMeHeHus cpeabl Microsoft Excel (wimu npyroi cpens) mis
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpomexxyrouHasi aTtecTaius 1Mo AuCHUIUIMHE «DU3KKa» BKIOYAET TEOPETUYESCKHE BO-
IPOCHI, MO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHHUS OOYYAIOIIMMHUCS 3HAHWU, U MPAKTHUYCCKUE
3aJ[aHUs, BBISBIISIONINE CTEIICHb COPMUPOBAHHOCTH YMEHHH U BIIaJICHUH, TPOBOJUTCS B (hOopMe
sk3ameHa (2 cemectp) u B popme 3auera (1 u 3 cemectp).

DK3aMeH 1O JaHHOM IUCHUIUIMHE TPOBOJHUTCS B YCTHOW (opMe MO IK3aMECHAIMOHHBIM
OusieTaM, KakJplii M3 KOTOPBIX BKJIOYACT 2 TEOPETUYCCKHUX BOIPOCA U OJHO MPAKTHYECKOE 3a-
naHue (3amaqy).

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA.

— Ha OLICHKY «OTJIHYHO» (5 0ayioB) — 0OydJaromMicsi IEMOHCTPUPYET BBHICOKUN yPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIUI1, BCECTOPOHHEE, CUCTEMaTUYECKOe U IITyOOKOe 3HAHUE y4eo-
HOTO MaTepualia, CBOOOIHO BBINOJIHSAET MPAKTHUECKUE 3alaHUsl, CBOOOJIHO ONEpUPYET 3HAHMUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OLEHKY «Xopomo» (4 6amra) — o0yJaroniuiicss TeMOHCTPUPYET CPEIHUH YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOEHBI, HO JOMYCKAIOTCS He-
3HAYUTEIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHECHUS MPH AaHATUTUYECKUX OMNEpaIusax, nepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIaPTHBIC CUTYAIUH.

— Ha OLICHKY «YAO0BJIETBOPUTEILHOY» (3 Oaiia) — 00yJaromuicss AEeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIUOKH, TPOSIBIISIETCS OTCYTCTBHE OTAEIBHBIX 3HAHUW, YMEHUH, HABBIKOB, 00YyJalONIHiACs
WCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU MPU UX
NepeHOCe Ha HOBBIE CUTYAITHH.

— Ha OLIEHKY «HEeYIO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oree 20% TeopeTHuecKoro Marepuana, JOMyCKaeT CYIeCTBEHHbBIE OUOKHA, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHsS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HeYyIOBJIETBOPHUTEJbHO» (1 Oay) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHsS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTE-
JICKTyaJIbHBIC HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

3ayer oOydaromyecs IMOJy4alOT B pe3yJbTaTe BBHIMOJIHEHUS BCEX BHUJIOB PadOT, TMpemy-
CMOTpeHHBIX B 1 U 3 cemecTpax M3ydeHHs JaHHOW AUCUUIUIMHBIL. B ciydae HEBBIMOIHEHHUs, 3a-
YeT IPOBOIUTCS B (hopMe cobeceToBaHHsI IO BOIPOCAM COTJIACHO TIEPEUHIO BOTIPOCOB K 3a4ETYy.

Ilokazamenu u Kpumepuu oyeHueanus 3auema:

- Ha OIICHKY «3auTE€HO» OO0YdalolIMiics JIEMOHCTPUPYET YPOBEHb, HE HU)KE MOPOroBOrO,
c(OpMHUPOBAHHOCTH KOMIIETEHIIUI: B XO0J/i€ KOHTPOJIbHBIX MEPONPUSTUNH MOTYT JOIYCKaThCs
OLIMOKH, MOXKET MPOSBIATHCS OTCYTCTBHE OT/ENbHBIX 3HAHUN, YMEHUI, HABBIKOB, 00YJarOIIU -
CSl MOT'YT MCIIBITHIBAET 3HAUUTEIbHBIE 3aTPYIHEHUS TIPU ONEPUPOBAHUH 3HAHUSIMU U YMEHUSIMU
IIPYU UX NIEPEHOCE HA HOBBIE CUTYAaIIUH.

- Ha OLICHKY «HE 3a4TCHO» 00YYaroLIUIiCsl He MOXKET MOKa3aTh 3HAHUS Ha IOPOTOBOM ypo-
BEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHMMH, T.€. 00y4YaromUNCs He TOKa3bIBaeT 3HAaHHUE OCHOBHOT'O
MaTepuaia B o0beMe, He0OXOAUMOM JUIsl TIpeACTOoAIEeH TpodhecCHOHATBLHON IeATeNbHOCTH; He
CHOCO0EH apryMEHTHUPOBAHHO M IMOCIIEI0BATEIbHO M3Jararh, JOMYCKaeT rpyOble OIMOKH B OT-
BETax; HE MOXKET M0Ka3aTh UHTEJUIEKTyalbHbIC HABBIKM PEIIEHUs MPOCTHIX 3a/ad. HE MOATBEp-
JKIAET OCBOCHUE KOMIIETEHIIUH, IPEyCMOTPEHHBIX IIPOrPaMMOM.



8 YueoHo-MeTonn4eckoe U HHGOPMALHOHHOE o0ecreyeHrne TUCHHIITHHBI

a) OcHoBHas JqUTEpPaTypa:

1. Jemumuenko, B.M. ®uszuka [Dnexrponnsiii pecypc] : yueOnuk / B.M. Jlemumuenko,
N.B. lemuauenko. — 6-e u3z., nepepad. u pom. — M.: THOPA-M, 2016. — 581 c. — Pexum no-
cryna: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kysnenos, C.1. ®usuka: Mexannka. Mexannueckue kojaeOaHus 1 BOJIHBI. Moekysip-
Has pusuka. TepmoaumHamuka [ DieKTpoHHBIH pecypc] : Yueonoe nocodue / C.M. Ky3nenos. - 4-
€ u3 M., uctp. u gon. - M.: By3osckuii yue6nnk: HULL UHOPA-M, 2014. - 248 c. — Pexxum J10-
cryna: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Ky3nenos, C.11. ®uszuka: OCHOBBI IEKTPOJUHAMUKU. DJIEKTPOMArHUTHBIE KOJIeOaHUs
¥ BOJIHBI [ DNIeKTpOoHHBIHN pecypc] : Yueonoe nocodbue / C.U. Ky3Henos. - 4-e us., ucnp. u J101. -
M.: ByzoBckuit yueOnuk: HUI[ HMHOPA-M, 2015. - 231 c¢. — Pexum jgoctyrma:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3ueuos, C.11. ®usuka. BonHosas ontuka. KBaHtoBas npupoga uzinydeHus. DiieMeH-
Thl aTOMHOM U siiepHOM Qu3uku [DnekTpoHHbIl pecype] : Yueb. nmoc. / C.H. Ky3unenos, A.M.
Jlupep - 3-e uzn., nepepad. u gor. - M.: By3os. yue6.: HUI] MHOPA-M, 2015 - 212 c. — Pexxum
nocrymna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

5. PoraueB H. M. Kypc ¢usuxu [Tekcr] : yuebnoe mocodue / H. M. Poraues. - CIIO. u np.
: Jlans, 2008. - 447 c. : un., rpad., cxemsl, Ta0i. - (YueOHuku 1715 By30B : CrienpanbHas JuTepa-

Typa).

0) lono/iHUTeILHAS JIUTEpPaTypa:

1. Uponos, N.E. 3anauu no obmieit ¢pusuke [ Tekcr] : yued. mocodue / U.E. Uponos. — 12-¢
usn., crep. — CII6.: Jlanp, 2007. — 416 c.: wn. — (YueOHuku 1 By30B. CrenuanbHas
muteparypa). — ISBN 978-5-8114-0319-6.

2. YeproB, A.I'. 3amaunuk no ¢usuke [Tekcr] : yue0. mocobue / A.I'. Ueptos, A.A.
Bopo6OreB. — 8-e u3n., mepepad. u gon. — M. : @usmamimur, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. Pemmrenue 3amau o kypey oomeit pusuxu [Tekcr]: yue6. mocobue / [H.M Poraues, I'.10.
bananguna, W.I1. 3aBepmmuckuit u ap.]; nox pex. H.M. Porauesa. — 2-e u3n., ucnp. — CII6.:
Jlanb, 2008. — 304 c.: un. — (YuyeOuuku it By30B. CrienuanbHas JUTEpaTypa)

4. CnpaBouHuK 110 ¢usuke. Popmynsl, Tabnuiel, cxemsl. [Teker] : mep. ¢ HeM. / oA pexa.
X. ITekepa, mox pea. K. B. Cmupnona. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TabII.

B) MeToanueckue yKa3zaHusl:

1. Mexanuka. MonekynspHass ¢GU3MKa W TepMOJMHAMMKa [Tekcr] : J1abOpaTOpPHBIN
npakTukyMm 1o ¢usuke / E.H. Acranos [u np.]; moxa pea. FO.I1. Koukuna. — Marautoropck: U3n-
BO MarnuToropck. roc. Text. yH-ta um. I'.1. Hocosa, 2011. — 103 c.

2. DnextpoctaTtuka. [locTosHHBIN TOK [Teker] : JlaDopaTopHbIil MpakTUKyM 1o ¢usuke /
M.B. Beuepkun [u np.]. — Marautoropck: M3a-Bo Marautoropck. roc. TexH. yH-ta um. [.1.
Hocoga, 2011. - 60 c.

3. DnexrpomarHetusMm. Ontuka [Tekcr] : JAOOPAaTOPHBIH MPAKTHKYM [0 TUCIMILIMHE
«Dwuszukay I CTYyIEHTOB Bcex creruanbHocTeld / M.B. Apkynuc [u np.]. — Marauroropck:
'OV BIIO «MI'TY», 2009. — 102 c.

4. Casuenko, MO.U. IlepemeHHblii TOK [DNEKTPOHHBIH pecypc] : J1abOpaTOPHBIMA
npaktukym / FO.M. CaBuenko, O.H. BoctpoknyroBa, H.M. Mumenesa ; MITY. -
Maruutoropck : MI'TVY, 2018. — 1 anekrpon. Onr. Juck (CD-ROM). — ISBN 978-5-9967-1151-
2.


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

5.0u3nka aroma, TBEPAOTO Tela, SApa: MHCTPYKIHS 1O BBIMOJHEHUIO JTa0OPaTOPHBIX
pabot no ¢usmKe A CTyASHTOB Beex crnernuanbHocter / B.K. benos [u ap.]. — Marautoropck:
'Oy BIIO «MI'TVY», 2007. —48 c.

r) Ilporpammuoe o6ecnneuenue u UHTEpHET-pecypcehI:

1. [Iporpammuoe obecnieuenue Microsoft Office.
2. DnektponHas obubanoreka http://znanium.com/.

9 MarepuajibHO-TeXHUYECKOe oDecnedeHne JUCIUNIMHBI

MaTepI/IaJII)HO-TCXHI/ILIGCKOG obOecriecucHue JUCIHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHue AyJUTOpUn

OCHaH_[CHI/Ie AyJAUTOPUHN

JlexunoHHas ayguTopus

MynbTUMEIMIHBIE CPENCTBA XPAaHEHUs, Iepefadu u
IpeCTaBIeHUs HHPOPMALIUU

JlaGoparopust «MexaHUKH,
MOJICKYJISIPHOW ~ (U3UKH U

1. bajutmcTideckue MasiTHAKH.
2. Mastauk O6epbexa.

TEPMOAUHAMHUKH 3. Ou3n4eCcKuil MasTHUK.
4. locka I'anpTOHA.
5. JlabopaTopHas YCTaHOBKa JUISL HCCIICIOBAHUS
pacupeneneHus TEPMOIIEKTPOHOB MO MOJYJIIO KX CKOPOCTH.
6. JlabopaTopHasi yCTaHOBKa JUIsl OIpPEACIICHHs TOKa3aTesei
anuabatel Y metooM Kiemana u Jlezopma.
7. JlaGopatopHasi yCTaHOBKa IS TIPOBEPKH  3aKOHA
BO3paCTaHMs SHTPONMM B mporecce AuU(GQy3un ra3zoB Ha
MO/JIEJIH MEePEMENINBAHNS IIapOB.
8.JlaboparopHast ~ ycTaHOBKa Jjs  TNPOBEPKH  3aKOHOB
BO3pacTaHUs SHTPONUH B MPOIIEcCe TEMI000MEHa.
9.VcranoBka mabopaTtopHas [uid M3Y4YeHUs 3aBHUCHUMOCTHU
CKOPOCTH 3BYyKa oT Temneparypsl "MD-C3-M"
10.  VYcranoBka  jabopaTopHas  JUIsI  HCCIEIOBaHMS
Ter10eMKocTH TBeporo tena "M®-TET-M".
11. VYcraHoBka  nmabopatopHas A OIIpEACIEHUS
YHUBEpCaIbHOU ra3oBoi nocrostiaon "M®O-OI'TI-M".
12.Ctenn n1abopaTopHbIii ra30BbIE MPOLIECCHI.
13. MeputenbHbIl HHCTPYMEHT.

JlaGopaTopus 1. JIaGoparopHas YCTaHOBKa I E; UCCIJIEIOBaHMS

«NEKTPUYECTBA U ONITHKI)

AIIEKTPOCTATUYECKOTO TOJISI C TOMOIIbIO OJJMHAPHOTO 30H/1A.
2. YcTaHOBKa /715 IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. VYcranoBka nabopaTopHas TSt OTIpeICIICHUS
MHAYKTUBHOCTH COJIEHOUJA U MarHUTHOM IPOHUIIAEMOCTH.

4. VYcraHoBka jaboparopHas [UIsi M3y4YeHHsS pe30HaHca
HaANpPsDKEHUH U ONPEIENIeHNs] HHAYKTUBHOCTH

5. JlaGopaTopHasi yCTaHOBKa JUIsi U3y4YEHUS JIJTUHBI CBETOBOU
BOJIHBI ¥ XapaKTEPUCTUK AU(PAKIIMOHHON PEIIECTKH.

6. JlabGopatopHas yCTaHOBKAa ISl OIpPEACIICHHUS paauyca
KPUBU3HBI JIMH3Bl U JUIMHBI CBETOBOM BOJIHBI C ITIOMOILBIO
koiser; HerotoHa.

7. JJabopaTopHast ycTaHOBKa JUIsl OTIPENIeICeHUs] KOHIIEHTPAIUU
pPacTBOPOB caxapa M MOCTOSTHHOMN BpallleHHUsI.
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http://znanium.com/

Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpumn

8. MepuTesbHbII HHCTPYMEHT.

Jlabopatopus «Atoma, | 1. JlaGoparopHas ycTaHOBKa JJsi M3YYCHHS BHEIIHETO
TBEPIOTO Tela, SApay dororddekra.
2. VYcraHOBKa Ui W3YyYCHHs CIHEKTpa aroMa BOJOpOJa H
orpenieNieHus MOCTOssHHON Punbepra.
3. YcranoBka naGoparopHas Uil ONpPEAETICHUS IMOTEHIHAIa
BO30Y)KJICHHS Tra3a.
4. YcraHOBKa Ui ONpeNeNeHUs IJIMHBI MpoOera 4acTull B
BO3/yXE.
5. MepuTenbHbI HHCTPYMEHT.
Aynuropun st | [lepconanbhbie  kommbtoTepel ¢ makerom MS  Office, ¢
CaMOCTOSATEIILHON paboTHI: | BBIXOOM B VHTEpHET M C JOCTYIIOM B DICKTPOHHYIO
KOMITHIOTEPHBIE KJIacchl; | ”HQOPMAIIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA

YUTAILHBIE 3216l OUOJINOTEKH
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