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1 Ileau ocBOEHUS TUCHUIIIUHBI

[lenb ocBOEHMS NUCHUIUIMHBI — 3TO MOJYyYEHHE CTYIEHTaMU OCHOBOIOJIATAIOIIUX MPE-
CTaBJICHUN O (PyH/IaMEHTAIbHOM CTPOCHUU MaTepUH M GU3NYECKUX MPUHIHUIIAX, JIEKAIIUX B OC-
HOBE COBPEMEHHOH €CTEeCTBEHHOHAyYHOW KapTHHBI MUpa; GOPMHUPOBAHUE Y CTYAECHTOB COBpE-
MEHHOTO €CTECTBEHHO - HAyYHOTO MUPOBO33PEHUS; PA3BUTHE HAYYHOT'O MBIIIJICHUS U pacllinpe-
HUE HAyYHO-TEXHUUYECKOT0 Kpyro3opa; OBJaIecHHE OCHOBHBIMU (PU3MUECKUMH KAaTETOPUSIMHU, I10-
HATUSAMU U QyHJAMEHTAIbHBIMU (PU3HUECKUMHU 3aKOHAMU; MOJIyd€HUE Ipe/ICTaBiIeHU o QyH-
JAMEHTAJIBHBIX KOHIEMIMSIX COBPEMEHHOTO €CTECTBO3HAHHS KaK pe3ylibTaTa HCTOPHUYECKOIrO
IpolLecca; OBJIaJICHUE MPUEMaMy U METOJIaMU pEllIeHUs] KOHKPETHBIX 3a7iau U3 paziIu4HbIX 00-
nacteil GpU3MKU, yMEHUS BBIIEIUTh KOHKPETHOE (PU3HUECKOe COJEepyKaHUE B MPUKIIAIHBIX 3a/a-
yax Oynyied npodeccnoHanbHON AeATeabHOCTH; (POPMUPOBAHUE HABBIKOB MPOBEACHUS (PU3U-
YECKOT0 SKCIIEPUMEHTA, MO3BOJISIOIIMX UM BIOCJEICTBUU OBJIA/I€Th KOMIUIEKCOM KOMITETEHIUH,
npenycmotpeHHbix @I'OC BO no Hamnpasienuto noarotoBku 21.05.04 «["opHoe nemnoy.

2 MecTo IMCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOii MPOrpaMMbl OATOTOBKH Clle-
NMAJNCTA

JlucuMIinHa OTHOCUTCS K IUCUUIUIMHAM 0a30BOTO LIUKJIA.

Huctunmuna «®usuka»  Oasupyercss Ha  €CTECTBEHHOHAYYHBIX  JIUCHUIUIMHAX:
MaTemaruka, (u3nKa, XUMHs B 00bEME CpeHEN LIKOJIbI.

Jucuunnuna «dusukay HeoOxoIuMa Kak MpeIecTBYIOMas sl U3y4eHUs CIEAYIOIUX
JUCLMIUIMH: BCE AUCUUIIMHBI €CTECTBEHHOHAYYHOI'0 U MPO(ECCUOHATBHOTO UKIIOB.

3 Komnerenuuu ody4aromerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS AU CHMILIN-
HbI U IUVIaHUpYeMble pe3yJbTaThl 00y4eHHs

B pesynbTrare ocBoeHus aucuuiuinHbl «®Pu3nka» 00ydaroluiicss N0JDKeH 001anaTh ciie-
JYIOIMMU KOMITETEHIUSIMHU:

CrpyKTypHBIi
JIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS

KOMIICTCHIIUHN

OK-1 cnioco0HOCTBIO K A0CTPAKTHOMY MBIILIEHUI0, AaHAJTU3Y, CHHTE3Y

3HaTh - OCHOBHBIE 3aKOHBI (PM3UKHU B 00JaCTU MEXaHUKH, CTATUCTUYECKON (PU3HUKHU U
TEPMOJIMHAMUKH, JIEKTPUYECTBA U MAarHeTU3Ma, BOJHOBON U KBAaHTOBOM ONTH-
KM, aTOMHOM ¥ sifiepHOM (u3uKM U (U3MKK TBEPAOIO Teja, IPaHULbl IpUMe-
HUMOCTH 3THUX 3aKOHOB M (DU3MUYECKYIO CYIIHOCTb SIBJIEHUN M MPOLECCOB, IIPO-
UCXOJSIINUX B IPUPOJIE.

YmMmern - IPUMEHSTHh (PU3UYECKUE 3aKOHBI U (U3UKO-MaTeMaTHYeCKUW ammapar ajis
pelIeHHs HE TOJIbKO TUIOBBIX, HO M 00Jiee CIOXKHBIX HECTaHJAPTHBIX 33]ay B
pamkax (pU3UKU U CMEXHBIX TUCIUILINH;

- HCIIOJIb30BaTh CJIOXKHbIE (PU3UUECKHE MOJIEIH AJISl OMMCAHUS PEaJIbHBIX MPO-
1[ECCOB, BHIOMPATh METO/Ibl UX HCCIIETOBAHUS.

Braners — MPaKTUYECKUMU HaBbIKAMH HCIIOJIb30BaHMSI 3JIEMEHTOB (DPHU3MUECKOTO IKC-
MEPUMEHTA U peleHus] GU3NYECKUX 3a/1a4 Ha JPYTUX IUCHUIUIMHAX;

— HaBBIKAMH M METOJIMKaMU 0000IIECHHS PEe3yIbTaTOB PEIICHHMS 3324, dKC-
IIEPUMEHTAIILHOM AESTEIBHOCTH;

— MEeTOJaMH dKCIIEPUMEHTAILHOTO HCCe0BaHus B (pr3HKe (MJIaHUPOBaHUE,
MOCTaHOBKA M 00pabOTKa IKCIIEPUMEHTA);

— BO3MOJKHOCTbIO MEXIUCIUILIMHAPHOTO NPUMEHEHUS 3aKOHOB (DU3HKH.




CrpyKTypHBIi
JIEMEHT

KOMIICTCHIIUHN

[Inanupyembie pe3ynbTaThl 00ydeHUS

OIIK-4 roToBHOCTBIO C €CTECTBCHHOHAYYHBIX NO3UIUI OLlEeHUBATh CTPOECHUHE, XUMHYECKHii
u MHHepaJ’IbeIﬁ CcOCTaB 3eMHOM KOpBbI, MOp(l)O.]'lOl"l’l‘leCKl/Ie 0COOEHHOCTH M TeHeTHYeCKHe
THUIIbI MeCTOPO)K)IeHHﬁ TBEPALIX MOJE3HBIX UCKOIMACMBIX IPH PCIICHUHU 3aa4 110 panuo-
HAJIbHOMY U KOMIIJICKCHOMY OCBOCHHIO I'€OPECYPCHOI'0 MOTCHIUAJIA HEAP

3HaTh

— METOJbI aHAJIN3a U MOI[GHHpOBaHI/ISI CJIOKHBIX (1)I/I?,I/I‘-ICCKI/IX npoueccma;

— METOJbl U OAXOJbl K TEOPETUUECKOMY M IKCIEPUMEHTAIIBHOMY MCCIIEI0BA-
HUIO, TPUMEHSIEMbIe B (DU3HKE U PACIPOCTPAHSIONIMECS Ha JIpyrue o0nacTu
3HAHUWI.

VYmMmers

— HCII0JIb30BATh CJIOXKHbIE (PU3MUECKUE MOJIEIH JUIsl OMUCAHUS pealbHbIX MPO-
LIECCOB, BHIOMPATh METO/IbI UCCIIEIOBAHUS, C TIOMOIILIO TPUOOPOB U3MEPSThH
(buznyeckre BEIMUHHBI, IPOU3BOIUTE 00Pa0OTKY SKCIIEPUMEHTAIbHBIX JIaH-
HBIX, IPOBOJIUTDH AHAJIU3 MOJTYYEHHBIX PE3YJIbTaTOB.

Bnazets

— HaBBIKAMH pabOThl C IIUPOKUM KPYyroM (pusnueckux npubopoB u obopymao-
BaHUS;

— METOJaMH MPOBEICHUS (PU3NUECKUX U3MEPEHUH, pacyeTa BEeINYHH, aHATIN3a
MOJTyYCHHBIX IAHHBIX W HABBIKAMU TUIAHUPOBAHUS UCCIIEIOBATEIBCKOTO PO-
ecca.

4 CTpyKTYypa U cojpepKaHue TUCHUIITHHBI

OO6mmast TpyI0€MKOCTh TUCHUILIMHBI cOCTaBiisieT 14 3adeTHbIX enuuui 5S04 akaj. 4yacos, B

TOM YHCJIC:

— KOHTakTHas pabota — 317/68U axan. yacos:

— aynurtopHas —306 akaja. 4acos;

— BHeaynutopHas — 11 akaz. yacos
— camocTosTeNnbHas padota — 115,6 akaza. yacos;
— TOATOTOBKA K 9Kk3aMeny — 71,4 akas. Jaca.

AynutopHast | - &
KOHTaKTHas pa- g- S 2
o oota S g SF Er
Paspen/Teva | g | (B axan. wacax) | & <83
JMCIUTUTHHEI 3 S TR & 2|Bux camocrosrens- | @opma TeKymero &% g
o = |&EEE ga HOM KOHTPOJISL yCIIe- ; 5 E
% L§ ;% é% S g paboThI BACMOCTH H = ©
SR 9E® S 8 npoMexkyTOuHOH | S
1. @uzuueckue oc- | 1 arreCTaluu
HOBbl MEXAHUKU
1.1. Kunemaruka| 1 | 6 [4/2U| 4/2 | 2 |- noAroroBka K ja-|- npoBepka uHau- |OK-1—
IIOCTYIATEIBHOTO U 141 O00paTopHOMY, ce-|BUIyalbHbBIX 33/1a4 | 3YB,
BpalaTEIbHOTO MHHApPCKOMY u|Ne 1-6; OIIK-
JBYKEHUS MPAKTUIECKOMY - BBITIOJTHCHUE H 4—3yB
1.2. lunamuka mo-| 1 | 6 |4/21| 4/2 | 2 |3aHATUIO; odopmIieHHE J1a-
CTYMAaTeIbHOTO M| " - BBIIIOJIHEHUE 0opaTopHBIX paboT
BpaIaTeIbHOTO npaktuueckux pa- |(Ne 1,4,5,7;
JIBKCHHUS 0ot (pemenne 3a- |- cemuHap Ne 1, 2,




AynutopHast | i, _ o
KOHTaKTHas pa- | & = E ~
o oota s § g . Er
Pasnen/ Tema § (B akaj. yacax) qé; = < T I
JUCLUIIIUHBI 2 U R = % Bun camocrosrens- | @opma TeKymero & % g
© 5 | & E = E ) HO KoHTpOIA yeme- | © 5 E
& L§ z é ZI S g paboThI BAEMOCTH U = ©
SR 9E D S 3 npoMexyTouHoi | 3
1.3. 3akonsl coxpa-| 1 | 6 [4/2U] 4/2 | 1 |gaq); 3; Aarrecraluu
HEHHSI B MEXaHUKE 4 - CAMOCTOSTEIBHOE |- KOHTPOJIbHAS pa-
1.4. Mexannveckue| 1 | 6 [4/21| 4/2 | 1 |u3ydeHue ydeOHOH |OoTa Ne I.
KojeOaHus M BOJ- nu Y HAy4YHOU JHUTepa-
HBI TYpbl B TOM 4HCIIE
1.5.  PemstuBucr-| 1 | 3 |2/1U]| 2/1 1 |[2JIEKTPOHHBIX pe-
CKasi MEXaHUKa n CYpCOB.
Wtoro no pazmeny | 1 | 27 | 18/ | 18/ | 7
M| mMm
2. Cmamucmuue-| 1
ckaa Quzuka u
mepmoouHamuKka
2.1.  Crarucruue-| 1 | 6 [421| 4/ 1 |- moaroToBka K ja- |- MpOBEPKa UHIU-
ckas (usnka 21 O0opaTopHOMY, Ce-|BUIyalbHBIX 33124
2.2. MonexynsapHo-| 1 | 3 [2/1U| 2/ 1 |MuHApcKomy n|Ne 7-10;
KUHETUYECKAsl TeEO- 11 MPAKTUIECKOMY - BBITIOJTHEHHE U
pus  WACATBHOTO 3aHSTHIO; odopmieHue na-
rasa - BBINOJIHEHUE O60paTopHbIX paboT
2.3.  Tepmonuna-| 1 6 |3/11| 3/ 1 |mpaktmueckux pa- |Ne 11,14, 15, 16;
MHUKa 11 0ot (perieHne 3a- |- cemuHap No OK-1
2.4. Temmoseie ma- | 1 | 3 [3/10] 3/ | 1 |maw); 4.,5,6; p.
L TIpsMoit u 1 - CaMOCTOsI- |- KOHTPOJIbHAS pa- Ol}"IBIé-
00paTHBIN UK TeIbHOE u3ydeHune |6ota Ne 2. 4
Kapno, nuki Otro, y4€OHOM ¥ Hayd- 3YB
ki Juszens HOW JIUTEpATyphI B
2.5. SBnenus mepe-| 1 | 6 |3/1U| 3/ |1 TOM YHCIIC SJICK-
HOCa 11U TPOHHBIX PECYPCOB.
2.6. CpoiictBal 1 | 3 |3/14| 3/ |13
TBEPIBIX U KUIKAX 11
T€l, TOBEPXHOCT-
HOE HATSKEHUE
Wtoro no pazmeny | 1 | 27 | 18/ | 18/ 16,3
| M
Hroro 3a cemectp | 1 | 54 | 36/ | 36/ |13,3 |Ik3ameHn
141 | 14U
3. Dnekmpuuecmeo| 2
U MACHEemu3m
3.1. Onekrpocraru- | 2 | 4 |4/21| 2/ |10 |- noaroroBka K Jja-|- mpoBepka uHau- |OK-1 —
YECKOE T10JIE B Ba- 11 OOpaTopHOMY, Ce-|BUIyalbHBIX 3a7a4| 3YB,
KyyM€ U B BEILIECT- MHUHapCKOMY n|Ne 11-15; OIIK-
BE MIPaKTUUYECKOMY - BBIIIOJIHEHUE U 4—3yB
3.2. IlocTostHHBIIHA 2| 4 (41U 2/ |10 |3aHATHIO; odopmIieHHE J1a-
NEKTPUYECKUI TOK 11 - BBIIIOJIHEHUE O60paTopHBIX paboT




AynutopHast | i, _ o
KOHTaKTHas pa- | & = E ~
e Gota S g S B
Pasnen/ Tema O | (B akaj. yacax) | B = ool
0] O < § L o
JUCLUIIIUHBI 2 U R & 2 |Bux camocrosTens- | @opMa TEKYILETO & % g
© = | & E = E ) HO# KoHTpoms yene- | 5 E
% L§ z é ZI S g paboTsI BACMOCTH H = ©
SR 9E D S 3 npoMexyTouHoi | 3
3.3. MaruuTocra- 2 | 4 |421] 2/ |10 |mpakTtuyeckux pa- |Ne ZLTOGTAWINK.
TUYECKOE TI0JIE B 11 0ot (pemenne 3a- |- cemuHap Ne 7, 8,
BaKyyMe€ U B Bellle- naq); 9, 10;
CTBE - CAMOCTOSTEIBHOE |- KOHTPOJIbHAS pa-
3.4. Dnekrpomar- 2| 4 |41U| 2 |10 |uzydyenue yueOHOU |O0oTa Ne 3.
HUTHAS WHIYKIHS 1 HAy4YHOU JUTepa-
3.5. Onekrpomar- | 2 | 4 |4/1A] 2 |10 |Typsl B TOM 4YHUCIIE
HUTHBIE KoJeOaHus AJIEKTPOHHBIX pe-
Y BOJTHBI CYPCOB.
Wtoro no pazmeny | 2 | 20 | 20/ | 10/ |50
M | 31
4. Onmuxka 2
4.1. Teomerpuue-| 2 | 4 |4/11| 2/ |10 |- mOArOTOBKA K Ja-|- IpOBEpKa UHAU-
CKas ONTHKa - 4a- 1 O0opaTopHOMY, Ce-|BUIyalbHBIX 33124
CTHBIM CiIy4ail BOJ- MHUHApCKOMY u|Ne 16-20;
HOBOM ontuku. ®o- [IPAKTUYECKOMY - BBIIIOJIHEHUE U
TOMETPHS 3aHSTHIO; odopmieHue na-
4.2. Unrepdepen-| 2 | 4 [42U| 2/ |10 |- BeIIOIHEHHE O60paTopHbIX paboT OK-1 —
LM CBETa 11 npakTuueckux pa- |Ne 32, 34, 35; 5
43.  Judpakuus| 2 | 4 |4/21| 2/ |14 |60t (pemenue 3a- |- cemunap Ne 11, Ol}"IBIé-
cBeTa " naq); 12, 13; 4 3yB
4.4. Hon;[pplgaup[;[ 2 4 |421| 2 |14,3 |- CAMOCTOATEJIBHOE |- KOHTPOJIbHAA pa-
cBeTa n3ydyeHue yueOHou |6ora Ne 4.
Y Hay4yHOU JUTEpa-
TYpBI B TOM YHCJIC
AJIEKTPOHHBIX pe-
CYPCOB.
Wtoro no pazmeny | 2 | 16 | 16/ | 8/ |38,1
M | 31
Hroro 3a cemectp | 2 | 36 | 36/ | 18/ |88,1 |3auer
141 | 61
5. Keanmosasn ¢pu- | 3
3uUKa
5.1.KBantoBasion- | 3 | 5 |5/1U| 2/ |3 - IOJArOTOBKA K JIa-|- MpOBEepKa UHH-
THUKA 11 O0opaTopHOMY, Ce-|BUIyalbHBIX 33124
5.2. Onementsl| 3 | 5 |5/1U| 2/ |2 MHHApPCKOMY u|Ne 21-27;
KBAaHTOBOM  Mexa- 11 MMPAKTUIECKOMY - BBIOJHEHME M |y |
HUKH 3aHATHIO; odopmIieHHE Ja- 5
5.3. ®uzuka atoma | 3 | 4 |4/1U] 2 |2 - BBITIOJTHEHUE O0paTOpHBIX pabOT Ol}'IIBIé-
npakTuueckux pa- |Ne 36,41, 42; 4 3y

00T (perienue 3a-
faq);

- CaMOCTOSITEIIHbHOE
U3y4YeHUE yueOHOM

- cemuHap Ne 14,
15;

- KOHTPOJIbHAs pa-
6ora Nes.




AynutopHas g - &
KOHTaKTHas pa- | & = <
= 6ora % S g » Er
Pasnen/ Tema 3 | (B akax. yacax) 55 2 = 5
JUCLUIIIUHBI 2 U R & 2 |Bux camocrosTens- | @opMa TEKYILETO & % g
© = |8 EEEEe HO# KOHTpOIs ycre- | © & &
% L§ ;% é ;% S g paboTsI BACMOCTH H E[ S
SR 9E D S 8 npoMexyTouHoi | 3
Y Hay4HOI uTepa- arrccTanuu
TYpbl B TOM 4HCIIE
AJIEKTPOHHBIX pe-
CYpCOB.
Wtoro mo pazpeny | 3 | 14 | 14/ | 6/ |6
31 | 21
6. Qu3uka aopau | 3
IJ1eMEHM APHBIX
yacmuy,
6.1. SMnepnas ¢u-| 3 | 5 |5/14| 3/ |3 - IOJrOTOBKA K JIa-|- MpOBEepKa UHU-
3UKa 11 O0opaTopHOMY, Ce-|BUIyalbHBIX 33124
6.2. ®wuzuka osme-| 3 | 5 |5/1A] 3/ |3 MHHApPCKOMY 1| Ne28-30;
MEHTAPHBIX YACTUII 1 MPAKTUIECKOMY - BBITIOJTHEHHE U
U cOoBpeMeHHas pu- 3aHSTHIO; odopmieHue na-
3uueckas KapTHUHa - BBIIIOJIHEHUE O60paTopHbIX paboT OK-1 —
MHpa npakthyeckux pa- |Ne 51,53; 5
0ot (pemenne 3a- |- cemuHap Ne 16, 013_’[]31%_
naq); 17, 18; 4 3yB
- CAMOCTOSTEIBHOE |- KOHTPOJIbHAS pa-
u3ydeHue yueOHou |6ota Ne 6.
Y Hay4HOU JUTEpa-
TYpbl B TOM YHCIIE
AJIEKTPOHHBIX pe-
CYpCOB.
Wtoro mo pazpeny | 3 | 10 | 10/ | 6/ |6
21 | 21
7. @u3uka meép-| 3
0020 mena
7.1.®usnueckue 3 4 (411] 2/ |2 - IIOATOTOBKA K JIa- |- IPOBEPKA NH]U-
CBOMCTBA TBEPBIX 1 O0opaTopHOMY, Ce-|BUIyalbHBIX 33124
Tell MHUHApPCKOMY n|Ne 31;
7.2. Cratuctuka 31 4 [411] 2 |2 MPAKTUYECKOMY - BBIIIOJIHEHUE U
®epmu-/lupaxa. 3aHSTHUIO; odopmIieHHE Ja-
ObpazoBanue 3HeEp- - BBIIIOJIHEHUE 060paTopHbIX paboT OK-1 —
F€TUYECKUX 30H B npakTuueckux pa- |Ne 43, 44; 5
KpHUCTaJIIe 0ot (pemenne 3a- |- cemuHap Ne 19; Ol}'IIBIé-
7.3. Knaccuueckas | 3 | 4 | 4 | 2/ (2,3 |#aw); - KOHTPONBHAA Pa- | 4 .,
Y KBaHTOBAas TEO- 1 - camocTosTenbHOoe |0ota Ne 7.

pHsl 2IEKTPOIIPO-
BOJTHOCTHU

U3y4YeHUE yueOHOM
Y Hay4HOU JUTEpa-
TYPbI B TOM YHCJIC
AIIEKTPOHHBIX pe-
CYpPCOB.




AynutopHast | i, _ o
KOHTAKTHasl pa- | & § H s
o oora % = SF =1
Pasnen/ rema 3 | (B akan. uacax) | = =t < Gl
U CITUILIINHEI 2 U R & 2 |Bux camocrosTens- | @opMa TEKYILETO &E 5
© = |8 EEEEe HO# KOHTpOIs ycre- | © & &
2 L§ ;% é% S @ paGoThI BAaEMOCTH U E[ S
S| oE® S 8 npoMexyTouHoi | 3
Wroro mo pasmeny | 3 | 12 | 12/ | 6/ [2,2 arreCTaluu
21 | 21
Hroro 3a cemectp | 3 | 36 | 36/ | 18/ |14,2 |Ik3ameHn
141 | 61
Hroro mo mmcmu-|1,2| 126 |108/| 72/ (115,6|Ix3ameH, 3auer, IK3aMeH
MJIMHe 3 42U | 26U |7

5 O0pa3oBaTe/bHbIC H HH(POPMALMOHHBIEC TEXHOJIOTIHH

[Ipu peanusanuu pa3iuyHbIX BUJIOB yueOHOU paboThl Hanbosee 3¢ GeKTUBHbIE pe3ylibTa-
Thl OCBOEHUSI AMCUUILIUHBI «Du3uka» NalOT TpaJuIMOHHbIE OOpa30BaTENbHbIE TEXHOJIOTHH,
TEXHOJIOTUU TPoOJeMHOro OOy4deHHsl, HMHTEPaKTUBHbIE TEXHOJIOTUH, HWH(POPMALMOHHO-
KOMMYHHKAI[MOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH.

1. TpaguunoHHble 00pazoBaTEIbHbIE TEXHOJIOTMH OPUEHTUPYIOTCS Ha OpraHu3alnio oopa-
30BaTEIBHOrO MpOLEcca, MPEANOoIaratollyo IpAMY0 TPAHCISALHMIO 3HAaHUM OT MpenojjaBaTelis K
CTYHEHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIIbHO-UJUIFOCTPATUBHBIX METO0B OOyue-
HUsl). YueOHas eATeNbHOCTh CTYJEHTa HOCUT B TAKUX YCJIOBHUAX, KaK MPaBUIIO, PEIPOLYKTUB-
HBIN XapakTep.

®opMbl yueOHBIX 3aHATHI C UCIIOJIb30BAaHUEM TPAJIULIMOHHBIX TEXHOJIOTHI:

WNudopmanrionHas JeKIMs— NOCIEA0BATENbHOE H3JI0KEHUE MaTepuayia B JUCLMILIUHAP-
HOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BEPOATbHBIMU CPEACTBAMU (MOHOJIOT MPETIO-
JaBaTes).

Cemunap — Oecesia mpemnoaBaTelisi U CTYJIEHTOB, 0OCYKJIECHUE 3apaHee MOIrOTOBICHHBIX
COOOILEHNH IO Ka)KJJOMY BOIPOCY IJIaHA 3aHATHUS C €IMHBIM JUIsl BCEX NEPEYHEM pEKOMEH/ye-
MOl 00513aTeNbHON U TOMOTHUTENBHOM JIUTEPaTypHI.

[IpakTnueckoe 3aHsATHE, MOCBAIIEHHOE OCBOCHHMIO KOHKPETHBIX YMEHHMH M HaBBIKOB IIO
MPEI0KEHHOMY aJITOPUTMY.

Jlaboparopnas paboTta — opranuzamnus yaeOHOU pabOTHI C peaTbHBIMH MaTEPHAILHBIMU U
MH(OPMALIMOHHBIMU OOBEKTAMHM, SKCIIEpUMEHTa/IbHAs paboTa ¢ aHAJIOTOBBIMU MOJEISMHU pe-
QJIbHBIX 0OBEKTOB.

2. TexHonoruu npo6IeMHOro 00yuyeHus — opraHu3anusi 00pa3zoBaTEILHOTO Mpoliecca, KO-
TOpasi MpeanoJiaraeT MNOCTaHOBKY IPOOJIEMHBIX BOIIPOCOB, CO3/ITaHUE Y4E€OHBIX MPOOIEMHBIX CH-
Tyaluui JUisi CTUMYJIUPOBAaHUs aKTUBHOM MTO3HABATENILHOM 1€ATEIbHOCTH CTYAEHTOB.

®opMbl yueOHBIX 3aHATHI C UCIIOJIb30BAHUEM TE€XHOJIOTHM MPOOIeMHOT0 00yUYeHus:

[IpoGnemuast nekuus — U3JI0KEHHE MaTepuaia, Npearnojaramolee MoCTaHOBKY IpooieM-
HBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEILIEHNE PA3IMYHBIX HAyYHBIX MOJX0JI0B, aBTOPCKHE KOM-
MEHTapHHU, CBA3aHHbBIE C PA3JIMYHBIMU MOJIEIIIMU HHTEPIIPETALIUY N3Y4aeMOI0 MaTepuasa.

[IpakTnueckoe 3aHsTHE B (hOpMeE MpaKTUKyMa — OpraHu3anus yueOHoil paboThbl, Hampas-
JIeHHas Ha PEeIIeHHEe KOMIUIEKCHON ydeOHO-TI03HABAaTEIbHOM 3a7aud, TPEOYIOIIeH OT CTyAeHTa
MIPUMEHEHHS] KaK HAyYHO-TEOPETUUYECKUX 3HAaHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. TexHoNOruM MPOEKTHOTO OOy4YEeHUsI — OpraHu3alus o0pa3oBaTeIbLHOrO Mpolecca B CO-
OTBETCTBHUM C aJITOPUTMOM MOSTAMHOIO pElIeHUs: NIPOoOIIEMHON 3aa4u WM BBIIOJHEHUS yueo-
HOro 3aaanus. [IpoekT mpenmosiaraeT COBMECTHYIO y4€OHO-IO3HABATENbHYIO [€ATEIbHOCTD
IPYIIbI CTY/IEHTOB, HAIIPABJIEHHYIO Ha BbIPAOOTKY KOHILIEMIIHUH, YCTAaHOBJIEHHE IieJiel U 3a/ad,
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(GOpMYIUPOBKY 0KHMJIAEMBIX PE3YJbTAaTOB, ONPEICICHNE MPUHLUIIOB U METOJUK PELIeHHS IO-
CTaBJICHHBIX 33/1a4, [JIJaHUPOBaHUE X0Ja pabOThl, IOUCK JOCTYIHBIX U ONTUMAIbHBIX PECYPCOB,
MOATAIHYIO pealln3altio MaHa paboThl, MPE3EHTAUIO PE3YyJIbTaTOB PabOThl, UX OCMBICIEHUE U
pednekcuro.

OCHOBHBIE THIIBI TPOEKTOB:

HccnenoBaTenbeckuil MPOEKT — CTPYKTypa NpubnkeHa K GopMary HaydHOTO UCCIIE0Ba-
HUs (J0Ka3aTEeNbCTBO AKTYAIbHOCTU TEMBI, OIIpE/IeIeHHe HayYHOU MpoOIeMbl, IpeaMeTa U 00b-
€KTa UCClIeZIOBaHMUsl, 1ieJiell 1 3a7a4, METOJIOB, HICTOYHUKOB, BbIIBI)KEHHE THIIOTE3bI, 000011IeHNE
pe3yJbTaTOB, BHIBO/IbI, 0003HAUEHHUE HOBBIX MPOOIIEM).

WNudopmanioHHBIH TPOEKT — yueOHO-I03HABATENbHAS IEATEIbHOCTD C SIPKO BbIPaXKEHHON
ABPUCTUYECKOMN HaNpaBICHHOCTHIO (IOUCK, OTOOp M cucTeMaTu3auus MH(OPMaluu O KaKOM-TO
00BbEKTE, 03HAKOMJICHHE YJaCTHHUKOB MPOEKTa ¢ 3TOoM MH(]opmaiue, ee aHanu3 u 0000IeHne
JUIs TIpe3eHTalu 0oJiee MHUPOKOH ayTuTOpUN).

4. VlHTepakTUBHBIE TEXHOJIOTUM — OpraHu3alus 00pa3oBaTElIbHOIO Ipolecca, KOTopas
MpeNIoaraeT akTUBHOE M HEJIMHEIHOe B3aUMOJEHCTBHE BCEX YYAaCTHUKOB, JOCTIKEHHE Ha
3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX oOpa3oBaTenbHOro pesyibTara. Hapsamy co che-
LIUATU3UPOBAHHBIMU TEXHOJOTUSMHU TaKOTO POJa MPUHIUI UHTEPAKTUBHOCTH MPOCICKUBACTCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJOTUN. HTEpaKTUBHOCTD IM0/Ipa3yMeBa-
€T CyObEeKT-CyObEKTHbIE OTHOLIEHUS B XOJ€ 00pa3oBaTeNbHOro Ipolecca M, Kak CIIEJCTBUE,
(dhopmMupoBaHUE caMOpa3BUBAIONICICS HH(OOPMAITMOHHO-PECYPCHOM CPEIbI.

@opMbl y4eOHBIX 3aHATUNA C MCIOJIb30BAHHEM CHEIHAIN3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHON CBS3U» — JEKUUSA—TIPOBOKAIMS (M3JI0)KEHHE MaTepualia ¢ 3apaHee 3a-
IUTAaHUPOBAHHBIMU OILIMOKaMHU), JeKIUsA-0ecea, JeKIUs-AUCKYCCHSI.

CeMuHap-1ucKyccHsl — KOJUIEKTUBHOE 00CYKJI€HUE KaKOT0-TM00 CIIOPHOTO BOIpOCa, MPo-
OJ1eMbl, BbISIBJIEHHE MHEHUI B IpyIie (MeXIPYyNIOBOM TUANOT, JTUCKYCCUS KaK CIIOP-IHaJIor).

5. NndopManimoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUN — OpraHU3aIMs
00pa30BaTeIbHOTO MpOIECCa, OCHOBaHHAs HAa NMPUMEHEHHM CIIELHUaIN3UPOBAHHBIX MPOrpPaMM-
HBIX CPeJl U TEXHUYECKUX CPEJCTB pabOThl C HHPOPMALIUEH.

@opMmbl y4eOHBIX 3aHATUH € HCIOJIb30BaHMEM HH(GOPMALMOHHO-KOMMYHUKALIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanus — U3JI0KEHHE COJIEp’KaHUS COIMPOBOXKAAETCS Mpe3eHTauuen (ze-
MOHCTpanuel y4eOHbIX MaTepHalioB, NMPEACTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMAX, B T.4.
WJUTIOCTPATUBHBIX, IPpaQUUECcKUX, ayAHO- U BUI€OMATEPUAIIOB).

[IpakTuueckoe 3aHsiTHE B (pOpME MPE3EHTAUHN — [IPEICTABICHUE PE3YIbTATOB NMPOECKTHON
WIM UCCIIEOBATEIbCKON EATEIbHOCTU C HMCIOJIb30BAHUEM CIEIHATU3UPOBAHHBIX MIPOTPaMM-
HBIX CpE[l.

6 YueOHO-MeTOqMYECKOE OOecTIedeHHe CAMOCTOATEIbHOI padoThl 00y4aroIuXcs
[To mucuunnuHe «@PuU3MKa» NPEIyCMOTpPEHA AayAUTOPHass M BHEayAUTOpHas CamOCTOS-
TelbHasg padoTa 00yJaronuXcsl.
AynuTopHas caMocCTOsITeNIbHasE paboTa CTYy/AEHTOB IMPEAINOJaraeT peleHrue KOHTPOJIbHBIX
3aJ1a4 Ha MIPaKTUYECKUX 3aHATHUSAX.
Ilpumepnuie ayoumopnvie konmpo.ivHole paoomot (AKP):
1 cemecTp

KonTposbHast padora Ne 1 «@u3uyeckre 0CHOBbI MEXaHU KW

3aganme 1. Pamuyc-BeKTOp YACTHIIBI ONPEACISETCS BBIPAKEHHEM F =371 + 4;2]” +7k, THe
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PP . . . .
l, ],/;) - eqMHUYHbIE BekTopa oced X, Y, Z. Beiuucnute: 1) myte S, npoiieHHbIN YacTulel 3a

nepsele 10c, 2) Monynp nepemeiieHust Ar 3a Toxke Bpems, 3) yckopeHue yacTulbl. OTBET:
S=500m, Ar=500m, a=10 m/c”.

3ananme 2. Koneco Bpamaercs BOKpYT HEMOBIKHON OCH TakK, YTO YroJj MOBOPOTa 3aBHU-
CHT OT BPEMCHH 110 3aKOHY ¢ =10+20-r-2-¢*. HaiiTu: 1) cpesiHee 3Ha4eHHE YIIIOBOIT CKOPOCTH ()

3a MPOMEXYTOK BpeMeHHU OT t=0 10 OCTaHOBKHU; 2) yIJIOBO€ YCKOPEHHE B MOMEHT OCTAHOBKH KO-
jeca; 3) HOJIHOE€ YCKOPEHHE TOUKM, HaxoJsiielics Ha pacctossHuu 0,1M OT ocu BpaieHust s
MoMeHTa BpemerH t=4 ¢. Otser: 10 pax/c; -4 pan/c’; 1,65 m/c’.

3ananmue 3. [1o Topu30HTAIBLHON TOBEPXHOCTH JBUKETCS TEIIO MACCOM M=2 KT MO/ JIeHCT-
BueM cuibl F=8 H, HanpaBiienHoi noa yriiom 0=60" K ropu3oHty. HaiiTu paccrositnue, KoTopoe
IIPOLIIO TEJIO, €CIIU €r0 CKOPOCTh YBEIUUMIIACh € 3 110 5 M/c, a KOAP(UIUEHT TPEHUS MEXAY Te-
JIOM ¥ TIOBEpXHOCTHIO paBeH P=0,1.01BeT: 5,9 ™.

3ananme 4. lllap maccoit m;=5 Kr ABMXETCS CO CKOPOCThI0O V= 1 M/C U CTalKuBaeTcs C
MOKOSIIIMMCS IapoM Maccoit mp=2 Kr. OnpeaenuTe CKOPOCTH LIAPOB MOCIE yaapa. Yaap cuu-
TaTh yIPYruM, NpsMbIM U LeHTpanbHbiM. OTBeT: 0,43 M/c, 1,43 m/c.

3aganme S. YpaBHEHHE KOACOaHUH TOYKH MMEET BUIL: x = A-cosalt +7) , Tae A=0,02 M, 0=

-1 o .
n ¢, 1=0,2 c. OnpenenuTs Nepuo, HaYAIBHYIO a3y KoJieOaHWN TOYKH U €€ YCKOPEHUE B MO-
2
MeHT Bpemenn 1 ¢. Oter: T=2 c; @o=0,27 pax; a =0,16 m/c”.

KonTpoabHnas padora Ne 2 «CraTuctudeckasi Gu3nka U TepMOAMHAMHUKA)

3aganue 1. Haiigure s razooOpa3Horo asora TemiepaTypy, NpU KOTOPOM CKOPOCTAM
Mmoutekyn vi = 300 M/c u v, = 600 M/C COOTBETCTBYIOT OJMHAKOBBIE 3HAUEHUS (QYHKIIMH pacIipe-
nenenus Makcpemna f(V). Otser: ;_ M5 =V7) 5305

4k In(V, /7))

3aganue 2. MneanbHplil 1ByXaTOMHBIN ra3 00beMOM 5 J1 U JaBJIEHUEM 10° ITa HA30X0puYe-
CKHM Harpelu, B pe3yJabTaTe uero CpeiHssi KHHETHUECKasi SHEPTHsl €r0 MOJIEKYJ YBEJIUYMIIach OT
0,0796 »B no 0,0923 53B. Ha ckosibko mpu 3TOM U3MEHUTHLCSA J1aBlieHHE ra3a? B manpHeiem ras
M30TEPMHUYECKH PACHIMPIIIN J0 HadalbHOTO naBieHus. Ompenenure o0beM raza B KOHIIE IMPO-
necca. Oteet: yBenumuntcs Ha 0,16 MIla; 5,8 .

3apanme 3. Onpenenure K0IPPUIUESHT TETUIOMPOBOJIHOCTH A a30Ta, €ciii KOAPHUIIHMESHT
JUHAMHYECKON BSI3KOCTH 1 Ul HEro npu Tex e ycinoBusx paBeH 10 mxlla-c. Orser: A=7,42
MBT/™M-K.

3aganue 4. 12 r a30Ta HaxoAATCS B 3aKPBITOM cOCyJie 00beMOM 2 JI MpU TeMmIiepaType
10°C. Tlocne HarpeBaHus JaBJICHUE B COCY/IE CTAIIO PaBHO 104MM.pT.CT. Kakoe xonmnuectBo Ten-
na GbUI0 co0b1IeHo a3y mpu Harpearnu? Otser: 4,1-10° k.

3aganue 5. Cmemanu Boay Maccoit m;=5kr npu temnepatype T;=280 K ¢ Bonoit maccoii
mp=8kr npu Temneparype T> =350 K. Haiitu: 1) Temnepatypy 0 cmecu; 2) usmenenue AS 3H-
Tponuu, npoucxozsiee npu cmemubanu. Oteet: 323 K; 0,3 x/x/K.

2 cemecTp
KoutpoabHas pa6ora Ne 3 «jieKTpU4ecTBO U MarHeTu3M»

3aganue 1. Dnexrpudeckoe noje coznano aAByms 3apsaamu =10 1K1 u q=-20 uKu, Ha-
xosamumMucs Ha pacctostHur d=20 cm apyr oT aApyra. OnpenenuTs HalpsKeHHOCTh I0JIS B TOY-
Ke A, yZaJIeHHOM OT MepBOro 3apsaa Ha paccrossHue 11=30 ¢cM u ot BTOporo Ha r;=50 cm. Pac-
CUMTaTh PabOTy, KOTOPYIO HEOOXOIMMO COBEPIIUTh, YTOOBI TEPEHECTH TOYECHHBIA 3aps
qo=5" 10 Ki #3 TOUYKH HAXOISIIMICS nocepearHe Mexay 3apsaamu B Touky A. Otset: 280B/Mm,
0,42 JIx.

3aganue 2. imeeTcs npenHa3HaueHHBIN U1 U3MEPEHUS pa3HOCTH noTeHuuanos 1o 30 B
BOJILTMETP comnpoTtuiieHreM 2 kKOwm, kotoporo pazzaenena Ha 150 nenenuit. Kakoe comporusie-
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HUE HaJO B35Th U KaK €ro BKIIIOYUTH, YTOOBI ATUM BOJBTMETPOM MOKHO ObLIO M3MEPUTH pa3-
HOCTb TOoTeHIManoB 10 75 B? Kak u3aMeHuTcs mpu 3TOM IieHa AesieHusi BobTMeTpa? OTBet: 3
kOwm, 0,5 B/nen.

3aganue 3. [lo npoBosiouHO# pamke umerouieil GopMy NMpaBUIBLHOTO MIECTHUYTOJIbHUKA,
uaer Tok cuioit =2 A. [Ipu 3TOM B LIEeHTpe paMKu 00pa3yeTcsi MAarHUTHOE TI0JI€ ¢ HAIPSKEHHO-
cteio 33 A/m. HaliTu myinHy mpOBOJIOKH, U3 KOTOPO caenana pamka. Oteet: /=0,2 M.

3ananmue 4. [IpoBossmas paMka MOMEIIEHAa B OTHOPOTHOE MarHUTHOE TOJI€ ¢ MHAYKIIHEH
B = 0,1 Ta. IL1OCKOCTh paMKH COCTABJISAET C HANPABJICHUEM MArHUTHOIO MOJISL Yrodl ¢ = 30°.
[lnomans pamku S = 20 cM’, comporuBienne R = 0,1 Om. MaruuTHOE IONE PABHOMEPHO
yMeHbInaercs 10 Hyis 3a Bpems At=0,1 c. OnpenenuTte: a) cpenHee 3HAYCHHUE 3.1.C. HHIYKIINH,
BO3HUKAIOIIEH B paMke; 0) cuily MHAYKLMOHHOTO TOKA; B) 3aps], KOTOPbIH MPOTEUET 10 paMKe
3a BpeMst ymenburerns mosst. Oteer: 1 MB; 10 MA; 107 Kot

3aganue S. CoseHonsl ¢ UHAYKTUBHOCTBIO L=7 MI'H U akTUBHBIM conpoTuBiieHneM R=44
OM NOJKITIOYMIN K UCTOUYHUKY MOCTOSIHHOrO HanpsbkeHus Ug, a 3aTeM K reHepaTopy CUHYCOU-
JAJIBHOTO HANPSKEHUs ¢ JeWcTByromKM 3HaueHneMm HanpsbkeHus U,=Uj. IIpu kakoi gacrore
reHepaTopa MOIIHOCTb, MOTpedIsiemMasi COJIEHOUIOM, OylieT B 5 pa3 MEHbIIIE, YEM B IIEPBOM CITy-
yae? OrBet: v=2 k[ 1.

KoutpoJabHas padora Ne 4 «OnTuka»

3aganue 1. B onbite FOHra Ha mytu oHOro u3 MHTEphEpUPYIOMIMX JTydeil noMenianach
TOHKasl CTEKJIsIHHasl IJIACTHHKA, BCIEACTBHE YEro LIEHTpajibHAas CBETJas I0JI0ca CMeIlajach B
MOJIOKEHUE TEPBOHAYAIBHO 3aHATOE MATOM CBETION TOJIOCOM(HE cuuTas LEeHTpaiabHOM). Jlyu
MaJlaeT Ha IJIACTUHKY NeprneHauKkynsapHo. [lokazarens npenomienus miactuHku n=1,5. Jnuna
BoJIHBI cBeta A=6-10" M. KaxoBa Toummuaa miactuaku? OTBET: 6 MKM.

3aganue 2. benblil cBeT magaeT HOPMAJbHO Ha MOBEPXHOCTh CTEKISIHHOW IUIACTUHKU
tommuHOM d=0,4 MkM, HaxosmIelcs B Bo3ayxe. [lokazarens npenoMiieHus cTekna ne~1,5. On-
penenuTe: a) reOMETPUYECKYIO M ONTHYECKYIO Pa3HOCTh X0Ja UHTephEpUPYIOLIUX JIydel B IIpo-
XOJISIIIEM CBeTe, 0) JUIMHBI BOJH, HHTEHCUBHOCTh KOTOPBIX OCJIA0JIETCS MOCe MPOXOXKICHUS
macTuHKA. CYUTaTh, YTO BUIMMAS YacTh CIEKTpa JICKHUT B MHTepBaie yTuH BoJH oT 0,4 mo 0,7
MikM. OtBert: 0,8 MxMm; 1,2 MrM; 0,48 MKM.

3aganue 3. Ha nudpakiimoHHyIO peuieTky HopMajibHO NajaeT ny4dok cBera. KpacHas nu-
HUS C JUTMHOM BOJIHBI A=63(0 HM BHIHA B CIIEKTPE TPETHETO MOPSIKA MO yrIOM (p=710. Kaxkas
CHeKTpasjbHasl JUHUS BHUJIHA O] 3TUM K€ yIJIOM B CIEKTpe 4eTBepToro mopsaka? Yemy paBHa
nocTtosiHHas pemieTku? CKOJBKO BCEro KpacHbIX MAakCHUMYMOB JaeT 3Ta pemerka? Otser: 473
HM; 2 MKM, 7.

3ananme 4. J[Ba mossipu3aTopa PacHoJIOKEHBI TaK, YTO Yroj MEXKAY UX TUIOCKOCTSIMHU
nporyckanust paeH  25°. OmpelennTs, BO CKOIBKO pa3 yYMEHBLINTCS HHTCHCHBHOCT
€CTECTBEHHOT'O CBETa IPH MPOXOXKJIEHUHU: 1) yepe3 oauH (MEepBHIN) MOJISIpU3aTop, 2) uyepe3 oda
nossipuzaropa. Koadduuuent nornomenus ceera B nossipuzarope pased 0,08. Otser: 2,17;
2,88.

3ananme S. Kakas gons sHepruu ¢GoToOHA U3pacxogoBaHa Ha pabOTy BBIPHIBAHUSI AJIEKTPO-
Ha, eciu KpacHas rparuia ¢potodddexra 307 HM U MaKCUMaJIbHAs KUHETHYECKas YHeprus Goro-
anekTporos 1 3B? Otser: 0,8.

3 cemecTtp
KonTposbHast padora Ne 5 «KBanToBas pusuka»

3ananme 1. Yepnoe teno umeet temneparypy 3 kK. [Ipu oxnaxaeHnu Tena AJIMHA BOJIHEI,
MPUXOASAIIASACA HA MAaKCUMYM HU3JTy4aTelbHOM CIOCOOHOCTH, M3MeHuIach Ha 8 MKM. [lo kakoit
TeMIieparypsl oxinaauiock Tesno? Oreer: 323K.

3aganue 2. DnexTpoH obnagaeT kuHeTnueckoi sHeprueit 30 3B. Onpenenuts 1edpoiines-
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CKYIO JUIMHY BOJIHBI 3JI€KTpOHA. Bo CKONBbKO pa3 M3BMEHUTCA 3Ta JUIMHA BOJIHBI, €CJIM KUHETHYe-
ckas sHeprusi ymeHbIuTcs Ha 20%? Oter: 2,2 10"%m; 1,12.

3aganue 3. [Ipu 1BMKEHUU YaCcTULIBI BAOJb OCH X CKOPOCTh €€ MOKET OBITh OIIPEJIENICHA C
TOYHOCTHIO (ommokoit) 10 1 cM/c. HaliTu HeompeneneHHOCTh KOOPAUHATHI, €CIIM YacTHUIIEH SB-
msterest: 1) anextpow, 2) mpoGuaka maccoii 0,1r. Orser: 0,01m; 1072°M.

3aganue 4. Yactuna HaxoauTcs B OECKOHEYHO INIyOOKONW OJHOMEpPHOM MOTEHLMAIbHOU
uMesi MUHUMAIIbHYIO dHepruto. KakoBa BeposSTHOCTh OOHApY)KEHHs YacTUIBI B CPEAHEH TpETH
aMbI? OtBet: 0,609.

3aganue 5. OnpenenuTs ATUHY BOJHBI, COOTBETCTBYIOLIYIO TpeThell IMHUU cepun basb-
Mepa: 1) B cnekrpe nznydenuu Booponaa, 2) B cnexrpe uznyuenus nona renusi. Oteet: 434HM,
109HM.

KonrpoubHas padora Ne 6 «®uU3HKA AApa U 3J1eMEHTAPHbIX YaCTHI»

3aganue 1. [leppoHadanbHas Macca U30TONA UPUIHS . [F paBHA M = 5 T, IIEPUOJI TIOIY-

pacnaga 75 cyrok. Ompenenurte, CKOJBKO sIep pacmazeTcs 3a | CeKyHay B 3TOM Iperapare.
CKoJIpKO aTOMOB 3TOT0 IpernapaTta octaHercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aK-
TUBHOCTH Mpernapata 3a 3to Bpems? Otser: 1,67 10]5; 1,2 1022; 1,32.

3ananme 2. Snpo Gepwus-7 f-panuoakTuBHO 1Mo cxeme K-3axBata. 3amucaTh peaxiuio.
Kakwue yacTuis! mpu 3ToMm 00pazoBaInch?

3ananmne 3. HelitpuHHOE M3ITydyeHUE 3BE3/IbI MOXET BO3ZHUKHYTH 33 CUET OOBEIMHECHHS
JBYX IPOTOHOB ¢ 00pa3oBaHuEM JelToHa. 3anumuTre peakiuio. Kakue yactusl emie o0Opa3yoor-
Ccsl B 9TOM peakuuu?

3aganue 4. Haiitu sHepruto cBsizu fapa, KOTOPOE UMEET OJAMHAKOBOE YHCIO NMPOTOHOB U
HEUTPOHOB M PaJMyc, B MOJTOPA pa3a MEHBIINN paauyca sapa > 4/ . OTBeT: *Be, 56, 5 MaB.

3aganue 5. 13 nepBoHavaabHO CBOOOJHBIX MPOTOHOB M HEUTPOHOB 0Opa3yeTcs siAPO Yr-
nepona-12. Kakas sHeprusi mpu 3ToM BBIAETACTCS, KaK OHa Ha3biBaeTcsa? Ecnm cuHTE3upoBaTh
TakuM oOpa3oMm 1 T yriepoja, TO CKOJIbKO BCErO BBIACIUTCS MpHU 3TOM 3Hepruu? Kakomy kosu-
yecTBY HedTH 3Ta 3Heprus skBuBaienTHa? OTBet: 92,4 M»aB; 740 I'[Ix; 16 T.

KontpoJubHas padora Ne 7 «®@u3HuKa A1pa TBEPAOI0 T2

3aganue 1. Hanucats nHAEKCH HanpaBieHUs MpsAMOM, npoxoadieit yepes y3isl [[100]] u
[[001]] xyOnueckoi MPUMUTUBHOU PEIIETKH.

3aganue 2. OnpenenuTh KOJUYECTBO TEIIOTH AQ, HEOOX0AMMOE JUIsl HAarpeBaHUs KpH-
crauia NaCl maccoit m=20 r nHa AT=2 K, B nByX ciy4asx, eciii HarpeBaHUe IMPOUCXOAUT OT
temneparypsl: 1) T;=0p; 2) T»=2 K. Xapakrepucruueckyto temmneparypy Jebas Op nns NaCl
npuHATh paBHOM 320 K.

3aganue 3. OnpeaenuTs YUCIIO N y3JI0B, IPUXOIALIUXCSA HA OJIHY 3JIEMEHTAPHYIO SYEHKY B
IpaHELEHTPUPOBAHHON KyOMYECKOH perieTke.

3ananue 4. Kycox meramia oobema V=20 cM’ Haxomutcs npu Temmeparype T=0. Ompese-
uTh 4uciao AN CBOOOJHBIX 3JIEKTPOHOB, UMITYJIbChl KOTOPBIX OTJIMYAIOTCS OT MAaKCHUMAaJIbHOTO
HUMITYJIBCA Prmax HE 00Jiee ueM Ha 0,1 pmax. DHEprUsa Oepmu =5 3B.

3aganue 5. OOpaser U3 BelIECTBa, COJIEPKALIETO SKBUBAJICHTHBIE si/ipa (IPOTOHBI), HAXO-
JUTCSL B OJJHOPOJHOM BHemHeM MarHuTHOM 1osie (B=1 Tm). Onpenenuts: 1) OTHOCUTENBHYIO
Pa3HOCTh 3aCEJIEHHOCTEN AHEpreTHUecKuX ypoBHel npu remmneparype T=300 K; 2) gacrorty vy,
IIPU KOTOPOM Oy/IeT IPOUCXOUTh SIAEPHBI MarHUTHBIN pe30HaHC. DKPAHUPYIOLIUM JeHCTBUEM
ANIEKTPOHHBIX 000JI0UEK U COCEAHUX sA/Iep MPEeHEOpeYb.
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Ilpumepnuie unousudyanvmsie oomauinue 3aoanus (H/13)
1 cemecTp

38213‘18 Ne 1 «kKunemaTuka MOCTYNMaTeJIbHOI0 U BpalaTeJIbHOI0 IBHKCHUS>

TouKa JBHKETCS TI0 OKPYKHOCTH pajiycoM 4 M 1o 3akony S = 4+ Bt* rne S — mpoiinen-
HbIUA NIyTh, A=8 M, B=2 M/Cz, t- Bpemsi. OnpeaenuTb, B KAKOW MOMEHT BPEMEHU HOPMAIBHOE YC-
KOpEHHUE paBHO 2 m/c’. Haiitn CKOPOCTh, TAHTCHIIMAIIBHOE U MOJIHOE YCKOPEHHUE TOYKH B 3TOT
MOMEHT BPEMEHU

3agaua Ne 2 «/luHaMHUKa MOCTYNATEJIHLHOI0 IBHKEHH I

Ha o601 MmaxoBuka quameTpom 60cM HaMOTaH MIHYP, K KOHITY KOTOPOTO MPUBS3aH TPY3 C
Maccoi 2 kr. OnpeneanTs MOMEHT HHEPIIMU MaXOBHKA, €CJIM OH BPalIasich PAaBHOYCKOPEHHO MO/
NENCTBUEM TPY3a, 3a BpeMs t=3¢ nmpruoOpes yriioByro CKOpocTh 9 paj/c.

3agaua Ne 3 «/luHaMuKa BpaliaTeJbHOI0 IBHKEHUS»

Ha Ban B BHUJC OUJIIMHIApPA C FOpI/ISOHTaJILHOfI OCBbIO BpallICHUA HAMOTaHa HEBECOMAsA HUTD,
K KOHILy ee ImpHKperieH rpy3. Kakyro yrioByto ckopocTh OyaeT UMETh Baj CIYCTs 2¢ Mocie Ha-
yana JBHUKEHHS Tpy3a, eciiu Macca Bajia 4 Kr, ero paauyc 20 cMm, macca rpy3a 0,2 xr, aelicTBueM
CWJI TPEHMSI Ha JIBMOKYIIHMECS Tela MOXKHO IpeHeOpeyb

3agaua Ne 4 «3aKoHBI COXpaHEHUS] B MEXaHUKe)

JBa MaibIx 1o pazMepy rpysza maccamu m;=10 kr u my=15 Kr noABEIIEHb HA HUTSAX OJH-
HaKOBOM JJIMHBI L=2 M B OJHOH TOYKE W CONMPHUKACAIOTCS MEXKIY co00i. MeHbImii Tpy3 ObLI
oTKiIOHEeH Ha yroi 0=60" i ormyrieH. OmpeaenuTe BEICOTY, Ha KOTOPYIO OXHUMYTCS 00a rpy3a
rocJie abCoII0THO HEYIIPYroro yaapa

3agaua Ne 5 «MexaHnuecKue KoJe0aHusD»

[lepuon 3aryxarouux kosiebanuii pasen T = 4c¢, morapupmMuUecKuil 1€KpEeMEHT 3aTyXaHus
1,6; nauanpHas (asa paBHa 0. Cmenienue Touku B MomeHT 1/4 paBHo 4,5 cm. Hanmcates ypaBHe-
HUe KoJiIe0aHUi U MOCTPOUTH I'pauk B mpezenax TpEX NepUoI0B

3agaua Ne 6 «PeJIATHBHCTCKAA MEXaHUKA»

B naGoparopHoii cucteme oTcueTa OJiHa U3 JIBYX OJMHAKOBBIX YACTHIl C MACCOM My MOKO-
UTCS, Jpyras JABHKETCS co cKopocThio v=0,8¢ Mo HampaBieHUIO K Mokosieics yactuue. Omnpe-
JeNIUTEe PEISTUBUCTCKYIO MACCy JBIKYILIEHCA YacTHIIbl B JIAOOPAaTOPHOM CUCTEME OTCUETa U €€
KUHETUYECKYIO DJHEPIUIO

3agaua Ne 7 «MKT. CraTuctuyeckasi pusuka»
B cocyne o6bsemom 20 1 HaXOIUTCA CMECh BOJAOPOAA U Tenus moja AaBieHueMm 2 atMm. O6-
miast Macca cMecu S 1. MI3BecTHO, YTO CpeHsis KHHETHYECKas YHEPTUsl MOCTYMATeIbHOTO JABMKE-

HUs MOJIEKYy cMecH ra3oB paBHa 0,038 3B. Bo cKoJIBKO pa3 OTIIMYAKOTCSI MacChl BOJOPOAA U Te-
Jusl B cMecu?
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3agaua Ne 8 «MaeaabHbIH ra3

3 MOJIST 30T IUIOTHOCTBIO P=1,25Kr/M° H30XOPHO HATPEITH TAK, 4TO €r0 JABICHHE H3Me-
aumack ¢ 1,1-10° ITa o 1,6 10°TTa, a 3aTeM H300apHO CHKATH 10 EPBOHAYAIBHOM TEMIIEPATYPHI.
Omnpenenure TemMrnepaTypbl B KaXJJI0M U3 TPEX ONMUCAHHBIX COCTOSIHUN M KOHEUHbII 00beM rasa.
N3obpasute rpaduku 3TUX Ipo1ieccoB B koopauHarax P-T

3agaua Ne 9 «IlepBoe Ha4a/ 10 TEPMOAUHAMUKI

B pesynbrare M30TepMHUYECKOrOo pacIIMpeHHst a3ora macco m=0.2krmpu temmeparype
T=280 K o6bem ero yBenuumBaercs B 2 pasa. Omnpenenuts: 1) paboTy A, COBEpPIICHHYIO Ta30M
npu pacmupenuy; 2) usmeHenue AU BHyTpeHHEH 3Hepruu; 3) KOJIMYECTBO TEIIOTH Q, MOJTy-
YEeHHOE T'a30M

3agaua Ne 10 «Bropoe Ha4a/10 TepMOIMHAMMKI»

Kycoxk nbna maccoit m =200r, B3sThIN npu Temmnepatype t; = -10C°, Obu1 HarpeT 10 Temie-
patypsl t; =0C° u pacrnasiieH, mocie yero ooOpa3oBaBIiascsi Boja Obuta Harpera A0 TeMIepary-
peI t3 = 10C°. Onpenenuth n3mMeHeHue AS SHTPOIMHU B X0/I€ YKa3aHHBIX MTPOIIECCOB.

2 cemecTp
3agaua Ne 11 «DuekTpocTaTuka

DnekTpuyeckoe moje cosznano AByms 3apsaamu ;=10 aKn u q,=-20 5K, Haxoasmmmucs
Ha paccrosgHuu d=20 cm apyr ot apyra. OnpenenuTs HaNpsKEHHOCTh MOJISl B TOUKe A, yJIaleH-
HOHM OT TIEpPBOTO 3apsiia Ha pacctosHue 11=30 ¢cM u oT BTOporo Ha 1,=50 cMm. PaccuuraTs pabdory,
KOTOPYIO HEOOXOJMMO COBEPIIUTH, YTOOBI MEPEHECTU TOUEUHBIN 3apsi] q()=5'104 Kir u3 toukmu
HaXOJSIIMICS MOCepeIMHE MEXIY 3apsiiaMU B TOUKY A.

3agaua Ne 12 «IlocToOSsHHBII 3/1eKTPUYECKUH TOK»
Ha puc. 3.1. £1=1,0 B, &=2,0 B, €=3,0 B, r;=1,0 Om, 1=0,5 Owm, r3=1/3 Om, R;=1,0 Om,

R3=1/3 Om. Onpenenure: 1) cuitbl TOKa BO BCEX yYacTKax IEMH; 2) TEIUIOBYIO MOIIHOCTb, KOTO-
past BBIICISCTCS] Ha CONPOTHRIICHNN R3.

155’ I3
I

&y €202

8

e 81

3agaua Ne 13 «DiieKTpOMarHeTusm»

[To nByM OECKOHEYHO IJIMHHBIM TPSMBIM IMapauIeIbHBIM MPOBOJAM, HAXOIAIIUMCS Ha
paccrosauu R=10,0 cMm npyr ot apyra B Bakyyme, TekyT Toku [;=20,0 A u 1,=30,0 A oaunaxo-
BOro HampaniieHus. OnpenenuTe MarHuTHYI0 WHIYKIUIO ToJs B, co3maBaemMoro TokamMu B TOY-
Kax, JISKAIUX Ha IPSIMOH, COCTUHSIONTUX 00a poBoaa, eciu: 1) Touka C IeXUT Ha PACCTOSTHUN
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r1=2,0 cM JeBee JIeBOro mpoBoja; 2) Touka Jl JexuT Ha paccTosHUU 1,=3,0 cM IMpaBee MPaBoro
npoBoja; 3) Touka G JIexUT Ha paccTossHUU 13=4,0 cM mpaBee JIEBOro MpoBo/a.

3agaua Ne 14 «DJieKTpOMarHeTusm»

DnekTpoH, yckopeHHbld Hanpspkenrnem U=200 B, BietaeT B 0JHOPOHOE MAarHUTHOE TOJIE
¢ nHaykuuen B=0,7- 10* T MEPIEHIUKYISIPHO CHJIOBBIM JIMHUAM. Halitu pagnyc OKpyKHOCTH,
10 KOTOPOH JIBUKETCSI 3JIEKTPOH B MAarHUTHOM T10JI€ U nepuojl ero Bpamenus. Oteer: R=0,68 u;

7
T=5,1-10" c.

3agaua Ne 15 «DiIleKTpOMarHuTHAasA MHAYKLIHD)

[IpoBoasmumii MIOCKUN KOHTYp, uMeronuil ¢opMmy okpyxHoctu paauyca r = 0,05 M no-
MEUIEH B OJIHOPOJAHOE MarHWTHOE I0JI€ TaK, YTO JIMHUW MarHWTHOW MHAYKUWHU TOJIsS HampasJie-
HbI MEPHEHAUKYIIAPHO IJIocKocTH KOoHTypa. ComportuBieHue koHTtypa R = 5 Om. Maruurthas
WHIYKIUs MeHseTcs 1o 3akoHy B = kt, rne k = 0,2 Tn/c. Onpenenute: a) 3.1.C. UHIYKITUH, BO3-
HUKAIOILYI0 B 3TOM KOHTYype; 0) CHily MHIYKIIMOHHOTO TOKa; B) 3apsij, KOTOPBIA MPOTEYET IO
KOHTYpY 3a IIEpPBbIE€ 5 CEKYH]] H3MEHEHUS TOJIs.

3apaua Ne 16 «AurepdepeHnusi cBeTa 0T TOYEYHBIX HCTOYHUKOB)

B onbite FOHra Ha nmytu onHOro M3 MHTEphEPUPYOUINX Jyuel noMeniaiach TOHKask CTEK-
JISIHHAsl TUTACTUHKA, BCIIEJICTBHE YEro LEHTPAJIbHAsI CBETJIAs II0JIOCA CMEIAJach B IOJIOKEHHUE
MePBOHAYAIBHO 3aHATOE MATOM CBETIION MOJ0COM(HEe cunTas IeHTpaibHoW). JIyd magaeT Ha 1ia-
CTUHKY NeprneHauKyisipHo. [lokazaTens npenomiienus miactuiku n=1,5. J{auHa BoaHbI A=6- 107
M. KakoBa TomyHa niacTUHKHA?

3anaua Ne 17 «AurepdepeHunsi cBeTa B TOHKMX IJIEHKAX»

[TnockonapainenpHasi CTEKISHHAA IJIACTHHKA TOMIMHOW d=1,2 MKM W C MOKa3aTeiem
MPEIOMIIEHUS N =1,5 moMenieHa MeXy IByMsI CpelaMu ¢ ITOKa3aTeIsIMU IPEJOMIICHUS N U Ny.
Cger ¢ yHOM BOJHBI A=0,6 MKM MaJaeT HOpMaJbHO Ha MJIACTUHKY. ONpeaeanuTe ONTHYECKYIO
Pa3HOCTh X0J1a BOJIH, OTPaXEHHBIX OT BEPXHEH M HUKHEH MOBEPXHOCTEN IUIACTUHKU U OTpe/e-
JIUTE, yCUJIEHUE U ocialleHre HMHTEHCUBHOCTU MPOUCXOAUT IIPU UHTEP(EPEHIINH B CIIEIYIO-
LIUX CIIydasx: a) nj<n<np; 6) n;<n>n,

3agaua Ne 18 «/Iuppaxuusa ®peners»

Haiimure pannycel nepBbix Tpex 30H OpeHens A MII0CKON BOJIHBI, €CJIM PACCTOSHUE OT
BOJTHOBO# MOBEPXHOCTH /10 TOUkH Habmonenus 1 m. Jlnmaa BoaHbel A=500 HM.

3agaua Ne 19 «/Iuppaxuusa ®paynrodepar»

Haiitu HanbGonblnii NOps0K CIEKTpa AJIsl KENTON JIMHUU HATPUs C JUIMHON BOJIHBI A=589
HM, €CJIM NOCTOSIHHAs Ju@pakiuuoHHON pemeTkn d=2 MkM. CKOJIBKO BCEr0 MakKCUMYMOB JaeT
sta pemrerka? [lox kKakuM yriioM ¢ HaOIIOAACTCS TTOCIEIHUM MAKCUMYM ?

3agaua Ne 20 «Iloasipu3anus cBera»

YTr0J1 MeXAY INIOCKOCTSAMH MPOIYCKaHUs JABYX MOJIIPU3aTOPOB PABEH 50°. EcTecTBeHHBIIH
CBET, IIPOXOJIS Uuepe3 TaKylo cucremy, ocnadisercs B 8 pas. IlpeneOperas norepsimu cBeTa npu
OTpa)X€HUHU, ONPEACTUTh KOIPPHUIIMEHT MOTIIOLUIEHHS CBETA B MOJISIPU3ATOPAX
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3 cemecTtp
3agaua Ne 21 «@oroddpdexr»
Onpenenuth HaMMEHBIINH 3a/epKUBAIOIIMNA MOTEHLMAT, HEOOXOIMMBIN JUIsl MpeKparie-

HUS SMUCCHUH C TIOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBEUIAETCS U3ITyYEHHUEM C JJTMHOW BOJIHBI
0,4 MKM, a KpacHas TpaHUIIa sl MaTepuaia karoaa pasHa 0,67 MkM

3agaua Ne 22 «TenioBoe n3zay4yeHue»

Uepnoe Teno Harpenu ot temmepaTtypsl 600K mo 2400K. Bo ckonbko pa3 yBenuuuiach
oOu1as TemyioBas YHeprus, usnydaemas tenoM? Ha ckoibko U3MeHWIach JUIMHA BOJIHbBI, COOTBET-
CTBYIOasA MaKCUMYMY SHCPIruu U3JI1Yy4YCHUA U CHGKTpEU'II:HI:IfI COCTaB I/ISJ'IquHI/Iﬂ?

3agaua Ne 23 «9ddexr Komnrona»

®ortoH ¢ 3Heprueit 1 MaB paccesics Ha cBOOOJHOM MOKOUBIIEMCs diekTpoHe. Halitu ku-
HETHUYECKYIO0 SHEPTHUIO AJIEKTPOHA OTAAYH, €CIU B pe3yJIbTaTe paccesHus JJIMHA BOJIHBI (OTOHA
nu3MeHmIacy Ha 25%

3agaua Ne 24 «JjaeMeHTHI KBAHTOBOM MEeXaHUKI»

HpI/I ABHMXKCHHUHU YaCTHULBI BAOJb OCH X CKOPOCTH €€ MOXKCT OBITH omnpeacieHa ¢ TOYHOCTBIO

(omubkoi) g0 1 cm/c. HaitfTn HeompeneneHHOCTh KOOPAMHATHI, €CIM YacTHUIEH sBiseTcs: 1)
ANEKTPOH, 2) npobunka maccoiu 0,1t

3agaua Ne 25 «YacTuna B NOTeHIHAJLHOH siMe»
CobcTBeHHast PyHKIIMS, ONMUCHIBAIOIIAs COCTOSIHUE MUKPOYACTUIbI B OECKOHEYHO IIy0o-

.
. . . v, (x)=Csin—x
KOH MOTEHIHaIbHOU siMe MUpPUHON {, UMeeT BUi I, crionb3ys yCIOBUS HOPMH-

POBKH, ONPEAETUTh MOCTOAHHYIO C.
3agaua Ne 26 «ATtom no teopun bopa»
Boruncnuth paguycel NEpBLIX TPEX OPOUT IEKTPOHA B aTOME BOJIOPO/Ia
3apaua Ne 27 «A3nydyenue atoma»

Haiitu HanbonplIyio 1 HAMMEHbIYIO JJIMHBI BOJH cepun [laniena B cekTpe mM3mydeHus
BoJI0poJia. CpaBHUTH MOJIyYE€HHBIE 3HAUEHUS C JJIMHAMH BOJH BUAUMOIO U3IYyYECHHUS

3agaua Ne 28 «PaanoaKkTUBHOCTL»

192
[TepBonayanpHass Macca u3oTona Upuauds 7~ paBHa m = 5 r, mepuoj noaypacmnaga 75

cyrok. OnpenenuTte, CKOJIBKO siiep pacnazaercs 3a 1 cekyHay B 3ToM npenapare. CKOJIBKO aTo-
MOB 3TOTr0 Ipernapara ocraHercs yepe3 30 CyTok ¥ BO CKOJIBKO pa3 U3MEHUTCS aKTUBHOCTB IIpe-
napara 3a 3To Bpems?

3agaua Ne 29 «3aKoHbI COXpaHEHHS B A/IEPHBIX PeaKIHAX»

B LHECHTPC COJHIIA ITPOTEKACT TCPMOAACPHAA PCaKIHUA CUHTE3a I'SJIMAg U3 BOAOPOJa, B KOTO-
17



o 4
po¥t W3 YeThIpEeX MPOTOHOB oOpa3zyercs simpo He' m nBa mo3utpoHa. 3amuIInTe 3Ty PEAKIHUIO.
Kaxkwue eme wactuiisr 00pa3yrorcst B Her?

3agaua Ne 30 «JHeprus B si/iepHbIX peaKIUsAX»

Kakoe xommaecto U™ «BBITOPAET» 3a O]l B AJIEPHOM PEAKTOPE C IECKTPHUUYECKONU MOUI-
HocThlO 1 I'Bt 1 k... 38%? Cunrars, yTo pacnaj siiep ypaHa Mo JAeiCTBUEM TEIJIOBBIX HE-
TPOHOB NPUBOAUT K 0Opa3oBaHUIO M30TOMNOB KceHOHa-141, cTpoHUMSI-92 U Tpex BTOPUUYHBIX
HEWUTPOHOB.

3agaua Ne 31 «@Pu3uKa TBepAOro Tesaa

OmpenenuThs KOJU4YeCTBO TEIUIOTH AQ, HeoOxoammoe st HarpeBaHus kpuctawia NaCl
Maccoit m=20 r Ha AT=2 K, B 1ByX ciyuasix, eciau HarpeBaHUe MPOUCXOJUT OT TeMIleparypsl: 1)
T,=0p; 2) T,=2 K. Xapakrepuctuueckyto temneparypy Jebdas Op s NaCl npunsats pasnoit 320
K.

Ilepeuensv nadopamopnulx pabom
1 cemecTp

1 «IIpuMeHeHne 3aKOHOB COXPAHEHUS ISl ONPEAEICHHUS CKOPOCTH I0JIETa IIYJIN»
4 «HMccnenoBaHue BpalaTeNbHOTO IBUXKEHUSI TBEPJOTO TeJla BOKPYT HEMOIBUKHOMN

2z

ocH»

No 5 «Omnpenenenne xapakTepUCTHK 3aTyXalOMKUX KOJeOaHUH (PU3MIECKOTO MAasSTHUKAY

No 7 «Omnipenenenne CKOPOCTH 3ByKa B BO3JIyXE METOJIOM CTOSTUYEH BOJTHBD)

Ne 11 «M3yyeHune CTaTUCTHIECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Omnpenenenue nokaszarens aauadarsl Metogom Kinemana u Jlesopmay

Ne 15 «IIpoBepka 3aKk0oHa BO3pacTaHUs SHTPOIINU B HEPABHOBECHOM CHCTEME»

No 16 «MccnenoBanue nm3MEeHEHUsI TEMITEPATyphl B aanabaTUYECKOM MPOIecce U Ompeie-
nenue koddunuenta [lyaccona »

2 cemecTp

Ne 21 «MccnegoBanue 3JI€KTPOCTATUYECKOTO MOJIS ¢ MOMOIIBIO 30H1a»

No 24 «Pacmmpenue npenena n3MepeHust aMrepMeTpa MOCTOSTHHOTO TOKay

No 27 « MI3ydyenue pe3oHaHca HAPSHKEHUD)

Ne 28 «Omnpenenenne MHAYKTUBHOCTH KaTylIIKd U MarHUTHOM PpOHUIIaeMOCTH (peppomar-
HUTHOTO TEJIa»

Ne 32 «Omnpenenenue paguyca KpMBU3HbI JIUH3bI U TOJIOCHI NMPOITYCKaHUS CBETO(QUIBTPA C
IIOMOIIIBIO KoJiel HproToHa»

Ne 34 «Onpenenenue JUIMHBI CBETOBOW BOJIHBI U XapaKTEPUCTUK IU(PAKLUOHHON pelieT-
KI»

Ne 35 «Omnpenenenrie KOHLEHTpALMKU PACTBOPOB caxapa U MOCTOSIHHON BpallleHUs»

3 cemecTtp

Ne 36 «CHsiTHEe BOJIBTaMIIEPHBIX XapaKTEPUCTUK (POTO3IEMEHTA U OINPENEICHUE €ro YyB-
CTBHUTCIIBHOCTH»

No 41 «HMccnenoBanue Bo30yX I€HUS aTOMOB Ta3a»

No 42 «Onpenenenre riaBHBIX KBAHTOBBIX YHCEN BO30OYKICHHBIX COCTOSIHUNA aTOMa BOJO-
poja»

Ne 43 «MccnepoBanue TEpMOINIEKTPOHHONW SMUCCUH U OTIpeieTieHHe pabOoThl BBIX0/1a AJIEK-
TPOHA M3 METAJJIa»
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Ne44 «M3ydyeHue 31eKTpUYECKUX CBOMCTB TBEPABIX TEID»

No 51 «M3yueHnne 3aKOHOMEPHOCTEN O-pacIiaia»

Ne 53 «Omnpenenenue MakcuMaiabHOUM 3HEpPruu P-4acTHIl U HAEHTU(UKALNS PaAUOAKTHB-
HBIX IIPETapaToB»

Ilepeuens 6onpocoe Kk ceMunHapcKum 3aHAmMuam
1 cemecTp

Cemunap Ne 1 "KuHemMaTuka M JUHAMHMKA NOCTYNATEJIbHOI0 M BpPallaTeJIbHOIO
ABHKeHH'"
1. Mexannueckoe nBuxkeHue. Cucrema orcuéra. MarepuanbHasi TOUKa.
2. OCHOBHBIC KHHEMATUYECKHUE XapPAKTEPUCTUKHU: MIEPEMEILICHUE, ITyTh, CKOPOCTh, YCKOPEHHUE:
MOJIHOE, HOPMAJIbHOE, TaHTeHITnanbHOe. Kitaccudukanus 1BrmkeHui.
3. IloctynarensHoe nBwxeHue. LlenTp macc. BpaiarenbHoe 1BUKEHHUE.
4. OCHOBHBIC KHHEMAaTUYECKHUE XapaKTEPUCTHUKU BPAIIATEIBLHOTO ABHMKEHUS: YTOJI IIOBOPOTA,
YTJIOBOE TIEpEMEIICHHUE, YTIIOBBIE CKOPOCTh M YCKOPEHHE.
5. CBs3b MEXIy TMHEHHBIMHU U YTJIOBBIMH XapaKTEPUCTUKU JIBIKECHUs. PaBHOMEpHOE U paBHO-
MepeMEeHHOEe BpalmiarelbHoe ABwKeHus. [louaTre cocTostHUS (PU3MIECKON CUCTEMBI U YPABHEHHS
JIBIDKCHHS.
6. IunaMuueckne XapakTepUCTUKH: CHIIA , CUJIOBOE TOJIe, Macca, UMITYIIhC.
7. 3axonsl HetoTOHA.
8. JluHamMuyeckre XapakTEPUCTHUKUA BPANIATEIHHOTO IBM)KCHHUS: MOMEHT CHJIbI OTHOCHTEIIHHO
0oCH, MOMEHT nHepiud. OCHOBHOM 3aKOH JTUHAMHKHU BPaIIaTEIHbHOTO JBUKCHHUS.

Cemunap Ne 2 "3akoH coxpaneHus'
1. 3akoH coXxpaHEHHs UMITYJIbCA, YCIOBUS €0 BBITOJIHEHUS.
2. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA, YCIOBUS €r0 BHIMOJIHEHHUS.
3. Pabora, momHocTh. PaGoTa TpaBUTallMOHHON cuJIbI, KOHCEpBaTHBHbIE cuibl. Pabota
pesynpTUpyOme cwibl. KuHernueckas 3Heprus, TteopemMa 00 HM3MEHEHWHU KHUHETHYECKOM
SHEpPruu.
4. 3aKoH coXpaHEHUS MOJHONW MEXaHWYECKOUN 3HEPIuu, YCIOBHUS €r0 BHIIOJIHEHHUS.
5. CoymapeHue ByX Tell.
6. CBs13b 3aKOHOB COXPaHEHUs CO CBOWCTBAMU IPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Kose6anusi v BOJIHBI'"
1. ®u3znyecknii 1 MaTeMaTUYECKUN MAsITHUKHU.
2. N'apmonmnueckue, cBOOOHbBIE, BBIHY)KJIEHHBIE U 3aTyXaroliue KosneOaHus: auddepeHunaib-
HbI€, IpadUKH, XapaKTEPUCTUKH.
SIBnenue pezoHanca u ero ¢usnyeckas npupoja. [Ipumepsr.
Bonna. Bunel BoaH. Mexanusm 00pa3oBaHMsl MEXaHUYECKHUX BOJIH.
3ByKoBas BoJiHAa. MexaHnu3M 00pa3oBaHUs 3ByKa B Ta3ax.
BosiHOBOE ypaBHEHUE.
Crosiyast BoiHa. MexaHu3M 00pa3oBaHUs. Y paBHEHUE CTOSIUEH BOJIHBI.

NowseWw

Cemunap Ne 4 "CraTtucrnyeckne MeToAbl ONIMCAHUS MaKpocucTem'"
BeposTHOCTH NOSIBIEHUST TUCKPETHON Y HENPEPHIBHOM CIIy4alHBIX BEJIUYMH.
@yHKIUSA pacnpenesieHns BEPOATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

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

Nk W=
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Cemunap Ne 5 "TepmoannamMmuyeckne MeTOAbI ONTUCAHUSA MaKpocucrem"
YpaBHEHHE COCTOSIHUS UAECATBLHOTO rasa.
Pacnipenenenue sHepruu no creneHsM cBo0oibl. CpeaHsist SHEPTUsl MOJIEKYIIbI.
TemnoemkocTs. MoJisipHas 1 yzenpHas TEINIOEMKOCTH. Y paBHeHne Maiiepa.
BuyTpeHnHss sHeprus kak QyHKUUSA COCTOAHUS cucTeMbl. PaboTa kak GyHKIuUS mporecca.
[IepBo€e HayaJI0 TEPMOIMHAMUKHY.
N3omnporiecchl: M30TEPMUIECKUN, U30XOPUUIECKUN, N300apUIECKUi, aqnadaTHIecKuil, OJInT-

POINUYECKHUN.

7.
8.
9.

DN B WK =

AW BN W N
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1.

Outponusa. CBONCTBA SHTPONHUU U30JIMPOBAHHON CUCTEMBI.
BTopoit 3ak0H TepMOAMHAMUKH.
Huxn Kapuo. K. a. nukia Kapno.

Cemunap Ne 6 "SIBiieHusi nepeHoca B razax'

. dnmmnaa cBobogHOTO TIpodera, «3¢hHEeKTHBHBIN JUaAMETP» MOJIEKYJIbI.

. SIBneHus nepeHoca: TemIonpoBOIHOCTb, TU(PPY3uUsl, BA3KOCTb.

. KoaddunuenTs! termonpooanocty, muddy3uu, BI3KOCTH.

. @uznyeckuii cmbica ko3pdunueHToB. OT Yero 3aBUCAT KOIPPUIIMEHTHI.
. [Ipumeps! U3 NpuUpObl U TEXHUKU.

2 cemecTp

Cemunap Ne 7 "JiekTpocraTudeckoe mnoJie'

. DnexTpocraTuieckoe noJje. Dnekrpudeckuil 3apsia. 3akon Kynona.
. HampskeHHOCTB 3nekTpocrarnyeckoro noJjs. IIpuHnun cynepno3unmu.

. IloTok BekTOpa 5 . Teopema I'aycca.

. [loTeHMambHOCTH ANEKTPOCTATUYECKOTO MO, Teopema o MUPKYIISIUH.

. CBsI3b M@Ky HAMPSKEHHOCTHIO U MTOTEHITUATIOM.

. 'eomerpuueckoe onucanue mossi. CUaoBbie TMHUU. DKBUTIOTEHIIUATBHBIC IIOBEPXHOCTH.

Cemunap Ne 8 "Ilocrosinubiii Tok. Llenu nmocrossHHoro toka'"

. Onextpuueckuid Tok. IL1oTHOCTE TOKa. YpaBHEHHE HENPEPHIBHOCTH.

. 3akoH OMa Jy1st OJTHOPOTHOTO YYacTKa LETIH.

. Comporusnenue rnpopogHuka. CoeinHEeHNE CONTPOTUBICHUIA.

. 3akon Oma Jy1st HeoTHOPOIHOTO yuyacTka nenu. Ctoponnue cuibl. D/C.
. [IpaBuna Kupxroda.

. MomtHocTs TOKa. 3akon [[xoyns-Jlenna.

Cemunap Ne 9 "MaraurtHoe noJie. JJeKTPOMATrHUTHAsA HHAYKI A"
VcTOYHUMKM MarHUTHOTO T0JIsI. MarHWTHOE T0JIe ABWKYIIETOCS 3apsiia M MPOBOJIHHUKA C TO-

koM. 3akoH bruo-Cagapa.

2.

[ToTok M mUPKyJIANMSA BEKTOpa MHAYKIMM MarHuTHOro nois. Teopema ["aycca m Teopema o

LUAPKYJSIUU.

NowseWw

el e

Cuna Jlopenua. JIpuxeHue 3apspKeHHOM YacTHIIBI B MATHUTHOM TI0JIE.
Cuna Awmrmepa.

3akoH 3nexkTpoMaraiuTHoM uHaAykuu ®apanes. [Ipasuno Jlenua.
BuxpeBoe anekrpuueckoe noie.

SBnenne camonnaykuuu. UaaykruBaocts. ConaeHoua.

Cemunap Ne 10 "KosebareabHblil KOHTYP. [lepeMenHbIi TOK"
KonebarenbHblit KOHTYp. MexaHn3M BO3HUKHOBEHHS 3JIEKTPUUECKUX KOJICOaHUH.
DHeprus NeKTPUYECKUX KOJIeOaHUH.
3aryxaromue Kojgebanus. XapaKTepUCTHKU 3aTyXaloLUUX KoJeOaHuH.

Posb akTUBHOTO COMPOTHUBIIEHUS B KOJI€0aTEIbHOM KOHTYpE.
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5. Bemnyxaennsle kosebanus. BekropHas nuarpamma HanpsbkeHuil. Pesonanc toka. Pezonanc-
Has 4acToTa.

6. CooTHomieHue a3 MexaAy BHEIIHUM HaIpsDKEHUEM, CUIION TOKA U HAIPSDKEHHWEM Ha pa3iind-
HBIX 3JIEMEHTaX LEIH.

7. IlepeMeHHbIN TOK. IHIYKTHBHOE N €MKOCTHOE conpoTHUBieHUE. [oHOE conpoTuBIEHUE 11e-
U IIPU [IEPEMEHHOM TOKE.

8. JlelcTByroUME 3HAaYEHUsSI CWJIBI TOKA M HaNpspKeHUs. MOIHOCTB IpU epeMeHHOM Toke. Ko-
b GUIIEHT MOIITHOCTH

Cemunap Ne 11 "HUnrepdepenuus cBera'
DEeKTPOMarHUTHbHIE BOJIHBIL.
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.
WuTepdepennus cBera OT ABYX UCTOYHHUKOB.
WuTtepdepenius cBera OT IIOCKONapaieIbHON INIACTUHKH.
WuTepdepenius cBera OT INIACTUHKU NTepeMeHHO TonuHbl. Konbia HelotoHa.
[Ipumenenue uaTepPepeHIun CBETA.

S

Cemunap Ne 12 " In¢ppaxuus cBera"

1. SBnenue mudpaxkuuu. OcoOeHHOCTh audpakuuu cBeTOBbIX BOJH. Judpakuus dpenens u
®paynrodepa.

2. Ilpuauun I'roirenca-®peHens. YIpolleHne BbIUMCICHUN € ITOMOIIBIO BEKTOPHOW IUarpam-

MBI.

. Hudpakuust @penHens Ha KpyriioM oTBepcTur. 30HbI DpeHens.

4. Nudpakmus Opaynrodepa Ha y3KOH MPSIMOITUHEHHON MIETH. Y CIOBUSI MaKCUMyMa U MUHH-
MyMa. 3aBUCUMOCTbh UHTEHCUBHOCTHU CBETA OT yIJ1a JUPPAKIIIH.

5. dudpakunonHas pemierka. OCHOBHbIE XapaKTEPUCTUKU TUPPAKIIMOHHON pEHIeTKH. Y CIIOBUS
IJIaBHBIX MAKCUMYMOB 1 MUHHUMYMOB 1 JOOQBOYHBIX MUHUMYMOB.

[98)

Cemunap Ne 13 "Iloasipuzanus cBera'
1. Tlonspuzanus cBera. ECTECTBEHHBIN U MOJIAPU30BAHHBIN CBET.
2. [onspuzanus cBeTa npu OTpaXKEHUU U peaomiieHnH. 3akoH bprocrepa.
3. Ionspuzanust mpu JBOMHOM JydenpenomiaeHnn. CBONCTBa OOBIKHOBEHHOTO M HEOOBIKHOBEH-
HOTO JIy4eil.
4. Nonspuzaunonusie npusmsl. [Ipusma Huxomns.
5. 3akon Mamtoca. AHaIu3 MOJSPU30BAHHOTO CBETA.
6. OnTuyeck akKTHUBHBIE BellecTBa. BpaleHue niockocTy Nojsipu3alyy CBeTa.

Cemunap Ne 14 "KsantoBasi onTuka'
1. TermoBoe m3mydeHne abCOIOTHO YepHOTO Tena. 3akoH Credana — bonpimana. 3akoH cMe-
mennsa Buna.
2. KopnyckymnsipHO-BOJHOBOM Jyanu3M cBeTa. DJHEprusi U uMiyibsc GoToHa. J[aBieHue cBera.
3. ®otorddext. 3akonbl hoTodrdhdexrra. Popmyna DUHIITEHHA.
4. Dpdext Komnrona. @opmyna Komnrona.
5. BousiHOBBIE cBoOMicTBa yactul. JlyimHa BoJiHBEI ¢ bpoinsa. Ilpuniun HeonpenenenHoctu ['ei-
3eHOepra.

Cemunap Ne 15 "Crpoenne atoma"
Monenu aroma. [itanerapHas MoJienb atoma.
[Tocrynatel bopa.
N3nyuenue atoMa BOOpOJa U BOJOPOIONIOA00HBIX cucteM. CrieKTpalibHbIE CEPHUH.
®opmyia bansmepa.
CrieKTpbpl MHOTORJIEKTPOHHBIX aTOMOB. 3aKoH Mo3u.

Nk W=
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Cemunap Ne 16 "OcHoBHbIE N10J10K€HUS] KBAHTOBOH MeXaHUKH '
1. KBantoBble coctossHusd. BonHoBas ¢yHkimus u ee ¢usuueckuid cmbica. [Ipunnun
cyneprio3unuu. YpapHenue lllpeannarepa, KBAHTOBBIE YPABHEHUS JBUKEHHUSL.
2. Hekoropsle 3ajaun KBaHTOBOW MeXaHUKH. YacTuia B 6ECKOHEUHO IITyOOKOM MOTEHIHAIbHOMN
same. KBaHTOBaHUE YHEPrUu.
3. KBaHTOBBIE ynCla, XapaKTEPU3YIOIIHE MOJ0KEHUE JIEKTPOHA B aTomMe. KBaHTOBaHME 3HEp-
ru. KBantoBanue MmomeHnTa ummysbca. CIuH 3J€KTpOHa.
4. CxeMma »HepreTHUECKUX ypoBHEH aToma Bojopoja. IIpaBuiia oT6opa npu aTOMHBIX IEpexo-
nax.
5. I'paHHUIIbI MPUMEHUMOCTH KBAHTOBOM MEXaHUKH.

Cemunap Ne 17 "AromHble siipa, X cBoiicTBa. PaguoakTuBHoCTh"
SIBneHue painoaKTUBHOCTH.
OCHOBHOM 3aKOH paJIMOAKTUBHOTO pacnajaa. PagroakTuBHbIE PsJIbL.
CocTaB 1 XapaKTepUCTUKU aTOMHOTO si7jpa. SIepHbIe CUJIBL.
KanenbHas 1 060s104€4Has MOJIENIN SAEP.
Macca u sHeprus cBs3M sapa. Y AelbHas 3Heprus cBasu. Paguyc anpa.

Nk W=

Cemunap Ne 18 "Snepuble peakuuu'
1. SnepHble peakuun.
2. DHeprus siiepHON PEaKIUH.
3. YpaBHEHHE U SHEPreTUUECKOoe yciaoBue o-pacnana. CBsi3b S3HEPrUU O-YaCTHIBI C IEPUOJOM
nonypacnana. TyaHenpHBIN 3P dekT npu a-pacnane. CIeKTp o-4acTHIl.
4. Xapaxtep cnekrpa y-uziaydenus. [Iponeccsl B3auMoaecTBUS Y-KBAHTOB C BEIIECTBOM. 3aBH-
CUMOCTb UHTEHCUBHOCTH Y-U3JIyd€HUS OT TOJIIUHBI c10s BeuiecTBa. CpaBHEHUE MPOHUKAIOIIEH
CIIOCOOHOCTH PA3INYHBIX BUIOB U3ITyUCHHUS.
5. Tpu Buga PB-pacnana. DHepreTuueckuil crekrp B-uactun. ['mmnore3za HEHTpHUHO. 3aKOHBI CO-
XxpaHeHus npu B-pacnazne. Jlentonsl. JlenToHHBIN 3apsia.

Cemunap Ne 19 "®usuka TBepaoro reja'
. KBanToBble cratuctuku. OTiinyne OT KI1aCCUYECKON CTaTUCTUKU.
. OCHOBHBIE NOJIO’KEHUS CTaTUCTUKU MakcBeiia- boibimana.
. @ynkuus pacrpenenenus. [lapamerp BeipoxaeHus. TemmepaTypa BbIpOXKICHHUS.
. Yposenp @epmu.
. Pabora Beixoaa. [loTenuunan Beixoa.
. Onurcanue CoCTOSIHUS AIEKTPOHA B YEAUHEHHOM aTOME.
. DHEPreTUYeCcKue 30HHbl.
. MexaHu3M NpoxokJIeHUs TOKa B METaJllax, MOJIyIPOBOJIHUKA.

O 001 N DN B~ WD —

. 3aBUCUMOCTb JIEKTPOINPOBOIHOCTH METAJIOB (ITOJIYIPOBOAHUKOB) OT TEMIIEPATYPHI.
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7. OuleHOYHbIE cpeacrea aJisi MpoBEeACHUS l'lpOMe)KyTO‘lHOﬁ arTreCcTanumu

a) H.]'Ial-[l/[pyeMl)le pe3yJdbTaThbl oﬁyt{em/m H OICHOYHBIC CPEACTBA NJIA IMIPOBEIACHUNA HpOMe)KyTO‘lHOﬁ aTrecralmmum:

CTpyKTYypHBIH dJ1e-
PYKTYP [Inanupyemsble pe3ynbTaThl 00y-
MEHT OrneHouHbBIE CpeICTBA
YCHHUS
KOMITETEHITHH
OK-1 cnniocoOHOCTBIO K A0CTPAKTHOMY MBIILIEHHI0, AaHAJIU3Y, CHHTE3Y
3HaTh - OCHOBHBIC 3aKOHBI (DH3HUKU B Ilepeuenn TeopeTHYECKUX BONMPOCOB K IKk3aMeny ( 1 cemecTp):

00J1aCTH MEXaHUKH, CTATUCTHYE-
CKOU (M3UKH U TEPMOJHMHAMUKH,
AJIEKTPUYECTBA U MAarHETHU3MA,
BOJIHOBOM M KBAaHTOBOII ONTUKH,
aTOMHOU | siIepHOM (pU3HKH U
(UBHUKYU TBEPJOTO TeJa, TPAHUIIBI
MPUMEHUMOCTH 3THUX 3aKOHOB U
(U3HYECKYIO CYIITHOCTD SIBIICHUH
Y TIPOIIECCOB, MPOUCXOISIINX B
IpHUpoIe.

1. KuHemaTuka moCTynarejibHOTO JBWKEHUA. [loHATHE paanyc-BEKTOpa, CKOPOCTHU U YCKOPEHUS.
Hauaneneie ycnoBus. IIpsimast u oOpaTHast 3a1a4i MEXaHHUKH.

2. JIBW)KEHHE MO OKPYKHOCTH. YTOJI NOBOPOTA, YIJOBas CKOPOCTb M YIJIOBO€ yCKopeHue. CBs3b
YIJIOBBIX U IUHEHHBIX BETUYHH.

3. KpuBonuHeitHoe aBmkeHHe. TaHreHIMaIbHOE M HOpMalbHOE yckopeHue. [lomHoe yckopenue.
VYT0JI MEXKIy CKOPOCTBIO U YCKOPEHHUEM.

4. MWuepumanbuble cuctembl otcuera. [loHsTre cuiibl, Maccsl U ummnyiabca. OCHOBHOM 3aKOH JUHA-
MUKH NIOCTYNATENbHOTO ABH)KEHUS.

5. MoMeHT uMIyapca U MOMEHT CHJIBI OTHOCUTENBHO TOYKM. OCHOBHOE YpaBHEHHE JWHAMUKH
BpAIaTEIbHOTO JBUKEHHUSL.

6. Bpamienue BOKpyr HEMOABMXKHON ocu. MOMEHT MHepLUUU. PacueT MOMEHTOB MHEPLIMH MPOCTBIX
ten. Teopema Illreiinepa.

7. 3aKkoHBI COXpPAHEHHS B MEXaHUKE. 3aMKHYTas CHCTeMa. 3aKOHbl COXPAHEHHS UMITyJIbca U MO-
MEHTa UMITYJIbCA.

8. Pabota n MmomHOCTh. KuHeTHYECKast SHEPTHs MOCTYNATEIHHOTO M BPAIIaTEIbHOTO JIBMKCHUSI.

9. KoncepBatusHblie cuibl. [loTeHnmanbHas sHeprusi. 3aKOH COXpAaHEHUs! MOJHOM MEXaHMYeCKOM
SHEpruMu.

10. /IBa cnocoba omucaHMsi B3aUMOJCHCTBUS. [[BHXKEHHE YacTHULIBI B OJHOMEPHOM CTAallMOHAPHOM
nosie. CBsI3b MEX]ly CUJION U OTEHIIMAIBHOM HEPruen.

11. T'apmonnveckue xonebaHus. AMIUIUTY/AA, YacTOTa, HavyaibHas (a3za. MaTemarudeckuit U Gu3n-
YEeCKUIl MasiTHUK. DHEPrHsl TapMOHUYECKUX KOJIeOaHUH.

12. 3atyxarouue kojebaHus. XapakTEepUCTUKU 3aTyXaHUs. DHEPrus 3aTyXarolnX KojeOaHui.

13. OOmiee noHATHE O BOJHAX. XapaKTepUCTHKH Oerymied BOJHBI. BoJIHOBOE ypaBHEHHE TUIOCKOM




CrpyKTypHBIii 251€-
MEHT
KOMITETEHIINH

[Tnanupyemblie pe3yabTaTsl 00y-
YCHUS

OneHouHbIe CpesicTBa

BOJIHBI.

14. Hanoxenue ynpyrux BosiH. CTosigast BoyiHa 1 ee ocoOeHHocTH. KonebaHnue HaTSHYTON CTPYHBI.
15. Tlocrynarsl DifHuITelHA. 3aMeyieHne BpeMeHu. JIOpeH1eBO coKpallleHue UIMHBL. PendruBuct-
CKue MHBapHuaHThl. IHTEpBall.

16. PenaruBucrckuil ummnyinbsc. CBsi3b MAacChl, 3HEPTUN U UMITYJIbCA YaCTULIBI. DHEPrUs MOKOsI. 3aK0-
HbI COXpaHEHMsI IPU PEIATUBUCTCKUX CKOPOCTSX.

17. Maxkpocuctema. MUKpOCOCTOSIHME M MakpococTosiHue cucteMbl. Ctatuctuueckuit moaxon. [1o-
HSTUE BEPOSATHOCTU U CPETHEN BEINUMHBI.

18. ®dynkuus pacrpenenaeHus ciaydyailHOM BenuduHbl. PacnipeneneHne MOJIeKys MO MPOEKIUsSIM CKO-
poCTEii.

19. Pacrnpenenenue MOJEKyN 1O MO0 ckopocTu. Hanbosiee BeposiTHasA, CpeHsIst U CpETHEKBA/I-
paTHyYHas CKOPOCTH.

20. Monenp wupeanbHoro rasa. JlaBiaeHwe M TeMieparypa C TOYKH 3PEHUS MOJEKYJISpPHO-
KMHETUYECKON TEOPUU. Y PaBHEHUE COCTOSHUS UICAIBHOIO rasa.

21. Pacnpenenenue MoJIEKyJ HIEATBLHOTO Ia3a 10 BBICOTE B OJIE TshKeCTH 3emiin. bapoMerpuueckas
dbopmymna.

22. Ilonsartue creneHel cBoOO bl MOJIEKYIbI. Teopema 0 paBHOpACIPeIEIeHUH SHEPTUU IO CTENEHSIM
CBOOO/IBI.

23. BHyTpeHHss 3HEprust Kak (yHKIUS COCTOSIHUS cucTeMbl. [lepBoe Hayano TepMoIuHaAMUKH.

24. Pabora xak ¢pyHKIus npouecca. M3oxopudeckuit, 1300apuieckuii 1 N30 TePMUYECKUH MPOLIECCHI.
25. Tlousatue TermnoeMKOCTH. TenmoeMKoCTh IPU H30XOPUUIECKOM U M300apudeckom mporueccax. [1o-
CTOSIHHAsI ajadaThl.

26. Anmabatuyeckuii mporecc. Ilepoe Hayano TEPMOAWHAMHKH Ui aJuabaTHUECKOro IMmpolecca.
VYpasuenue Ilyaccona.

27. Huxknmueckuii mponecc. Koadduiment nonesHoro neicTus TerwioBoi MamuHel. Bropoe Haua-
10 repmoauHamMuku. @opmynuposku Kitaysnyca u Kenpsuna.

28. TlpobieMa HEOOPATUMOCTH TEIUIOBBIX MPOIIECCOB. DHTPOIHUS CHCTEMBI U €€ CBOMCTBA. TeopeMa
HepHncra.

29. OCHOBHOE ypaBHEHUE TEPMOJUHAMUKU. DHTPOIHUS UJICAIBHOIO Ta3a. MI3MeHeHue s3HTponuu npu
U30IpoLIeccax.
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CrpyKTypHBIii 251€-
MEHT
KOMITETEHIINH

[Tnanupyemblie pe3yabTaTsl 00y-
YCHUS

OneHouHbIe CpesicTBa

30. Hukn Kapuo. Teopema Kapno. Tepmoannamuueckas 1mkaiza temneparyp. TpoifHas Touka BOJIbI
KaK penepHas TO4Ka.

31. Cratuctuueckuii Bec Makpococtosiuua. Cyrb HeoOpatuMocTu. CTaTHCTUYECKUN CMBICT SHTPO-
nuu. Popmyia bosnbnmana.

32. I'paHuLbl IPUMEHMMOCTH MOJEIHN HJCalIbHOTO ra3a. YpasHeHue Ban-nep-Baanbsca. M3oTepmbl
pealIbHOTO rasa.

Ilepeyenn Bonmpocos k 3a4eTty (2 cemecTp):

1. Cubl B3aMOJIEHCTBHS B MpUpojie. DnekTpocTarnueckoe noje. 3akoH Kynona. HanpsbkeHHOCTH
AJIEKTpOCTaTUYECKOTO NoJs. [IpuHImMn cyneprno3unuu.

2. Cunosble nuHH. [I0TOK BEKTOpa HANPSHXKEHHOCTH 3EKTpocTaTH4Yeckoro noJist. Teopema I"aycca.

3. Ilorenuman. Teopema O NUPKYJIALMM BEKTOpAa HANPSYKEHHOCTU 3JIEKTPOCTATHUYECKOTO IOJIS.
CBs13p MEX/ly HaIlPSHKEHHOCTBIO U MIOTEHIAIOM.

4. DnexrpoemrocThb. Konnencaropsl. CoelMHEHNE KOHIEHCATOPOB. DHEPrUsl KOHJIEHCATOpa. JHEp-
T'Usl JIEKTPUUECKOTO TOJIS.

5. Dmnexrpuyeckuii TOK. IITOTHOCTD TOKa. YpaBHEHUE HempepblBHOCTH. 3akoH OMa B auddepeniu-
alnbHOM (opme.

6. CompoTusienue nmpoBoaHUKoB. CTopoHHUE cUibl. 3akoH OMa B MHTErpaibHOM hopme.

7. Tlpasuna Kupxroda s pacyera pa3BeTBICHHBIX 1eneil. MomrHocTh Toka. 3akoH Jlxoymnsa-JIeHna.
8. Enunas mpupoja anekTpuyeckoro M MarHutHoro mnoJis. [lone aumxymierocs 3apsna. [IpuHiun
CYIEpPIO3UIMY MarHUTHBIX NoJiel. 3akoH bro-Casapa.

9. IloTok M HMPKYAALMSA BEKTOpa MHAYKLHUK MarHuTHoro noss. Teopema ['aycca u Teopema o mup-
KYJISLHH.

10.Cuna Jlopenma. Cuna Ammnepa.

11.3akoH anekrpomaranTHOM nHAyKIuK Papanes. [Ipasuno Jlenna. BuxpeBoe anexkrpuueckoe moue.
12. SIBnenue caMoMHAYKIMH. MHAYKTUBHOCTh. DHEPrusi KOHTypa ¢ TOKOM. DHEPrus MarHuTHOIO I0-
Jsl.

13.Dnexrpuueckoe mnose B BemiecTBe. [lomspusamus quanexTpuka. BeKTop aeKkTpruueckoro cmerie-
Hus. J{usnekTpudeckas NpOHUIIAEMOCTh BEIIECTBA.

14.MaruuTtHoe nosie B BemectBe. HamarunuenHocts. HanpskeHHOCTh MarHUTHOTO 1oJis. MaruuT-
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Hasa TpOHHUIIAaCMOCTh BCUICCTBA. CDeppOMaFHeTI/IKI/I.

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

26.

27.
28.

29.

Cucrema ypaBHeHHI MakcBemia kak 000OIIeHHE pa3pO3HEHHBIX SIBJICHUN 3JIEKTPUUECTBA U Mar-
HeTu3Ma. MarepuasibHble YpaBHEHHUSL.

CpoiicTBa ypaBHeHHI MakcBeia. [Ipeackasanue cylecTBOBaHUS JIEKTPOMArHU THBIX BOJIH.
DneKTpOMarHuTHbIE BOJHBI. BosiHOBOE ypaBHeHUE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[1nockast a1eKTpoMarHuTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKU. DHEPIHsl U UMITYJIbC DJIEK-
TPOMAarHUTHOM BOJIHBI.

EcTtecTBeHHBIN U MOJIApU30BaHHbIN cBeT. CTENeHb NOJIIpU3aLMU JIUHEWHO NOJSPU30BaHHOTO CBE-
Ta. 3akoH Maittoca.

[Tonsipuzanus npu OTpaXEHUU U MPEIOMIIEHUH CBETA Ha TPaHUIIE pas3jeiia AUAIEKTPUKOB. YTOI
Bbprocrepa. [[BoiiHOE TydenpeioMIICHUE.

Crnioco0bl mossipu3anuu ecrecTBeHHoro cBeta. [Ipusma Huxkoss. Bpamenne miockoctu nonsipusa-
LMY CBETA IPU MPOXOKICHUHU YE€PE3 ONITUYECKU aKTUBHYIO CPEAY.

[IIkana 35eKTpoMarHuTHHIX BOJIH. OCOOEHHOCTH ONTUYECKOTO auana3oHa. [lokasarens npesnom-
JICHUS CPEbl.

Korepentnsie BosHbl. MHTEpdepeHnrs cBeToBbIX BOJH. ClI0KEHHE MHTEHCHBHOCTEW B Ciydae
HEKOT'€PEHTHBIX U KOTE€PEHTHBIX KOJICOaHUH.

OnTudeckast pa3HOCTh X01a. CBSI3b ONTHYECKON Pa3HOCTH XOJa JBYX BOJH C Pa3HOCTHIO (pa3 Me-
KAy HUMH. Y CIOBHUSI MaKCUMyMa U MUHUMYMa.

Cxema lOnra mis naOmonenus uHTEppepeHnnd. BpeMeHHass W MpOCTPaHCTBEHHAsT KOTePEHT-
HOCTb.

Wutepdepennust B TOHKHX TuleHKax. Habmionenne kojen HpioToHa B OTpaK€HHOM U MPOXOS-
LIEM CBETE.

Snenune mudpakuuu. Judpakius Openens u @paynrodepa. [punmwn [oiirenca-Openens.
Hudpaxmust Openenst Ha KpyriioM orBepcTud. 30Hbl Dpenens. ['padudeckuil MeTO CIOXKEHUS
aMIUIUTYI.

Hudpaxmus @paynrodepa Ha y3K0H IpsAMOIMHEHHON menu. JndpaknnoHHas pemeTka KaK co-
BOKYITHOCTb KOHEYHOTI'0 YHCJIA LIEJIEH.
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Ilepeyenb TeopeTHYecKMX BONPOCOB K Ik3aMeHy ( 3 cemecTp):

1. TemmoBoe m3mydyenue Ttena. 3akoH Credana-bompimMana. 3akoH cmemeHuss Buna. ['mmoresa

IInanka.

2. ®otoaddexr. 3akonsr CroseroBa. Dopmyna DUHIITEHHA.

3. @oronsl. JlaBienue cBeta. KopnyckynsipHO-BOJTHOBOM JIyaju3M CBETA.

4. Paccesaue poTona Ha cB0O0HOM 3MekTpoHe. Dopmyna KommroHa.

5. BosaHoBsle cBolicTBa yactull. [[nnHa BoaHbI e Bpoilna. DkcriepuMeHTaNbHbIE OATBEPKICHUS
rumnotessl e bpoiis.

6. Ilpunuun HeomnpeneneHHoctu. CooTHoueHue HeomnpeneneHnocreil I'eiizendepra. OcobeHHOCTH
Ipolecca U3MEpPEHHsI B KBAHTOBOI MEXaHUKE.

7. ®usnueckoe HCTOJKOBaHHE BOJIH e bpoiinsa. BonHoBas ¢yHkuus u ee coiictBa. IlmoTHOCTH
BEPOSITHOCTH OOHApPYKEHUS YaCTULIBI.

8. OcHoBHas 3ajaya KBaHTOBOW MexaHukH. HecraumoHnapHoe u cramuoHapHoe ypaBHeHue Ilpé-
JMHTepa.

9. Yactuma B OJHOMEpPHOW OECKOHEYHON MNPSMOYIrOJbHOW NOTEHLMaIbHOU siMe. KBaHTOBaHuME
sHeprun. CoOCTBeHHBIE (DYHKIIUU COCTOSIHUS YACTHIIBI.

10. TIpoxoxaeHue YacTUIIBl Yepe3 MOTSHIMANBHBIN O0apbep. TyHHEeTbHBINA AP QEKT.

11. KBaHTOBBII rapMOHUYECKUN OCLWILISATOP.

12. Tlnanerapuas mozens atoma. [loctynater bopa. KBanToBaHUE 3HEPTHH BOJOPOIOTIOA00HOM CHC-
TEMBI.

13. Uznydenne Boaopoa0onogo0HbIX cucteM. CrieKTpajabHble cepun aroMa Boaopoaa. O0oOiieHHas
dbopmyna barpmepa.

14. CnexTpsl MHOTO3JIEKTPOHHBIX aTOMOB. 3akoH Mo3mu.

15. VYpasuenue llpenunrepa st aroma Bogopoaa. KBantoBanue MoMeHTa umnyisca. [Ipasuia ot-
oopa.

16. Cnun snexktpoHa. KBaHTOBBIE Uncia, ONMUCHIBAIOIINE COCTOSIHUE 3JIEKTpoHa B atome. KpaTHocTh
BBIPOJKJICHUS dHEpreThdeckux yposHe. [Ipuanumn [Taymu.

17. TIpuHOUI TOKIECTBEHHOCTH OJIMHAKOBBIX YacThll. Bo30HKI U epMuoHbL. KBaHTOBEIE pacmpesie-
JICHUSL.

18. CB00OOHBIE ANIEKTPOHBI B MeTaiIe. DHeprus PepMu. 30HHAsI TEOPHSI TBEPABIX TEJ.
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19. OnexTponpoBOAHOCTh METAJUIOB U MOIYIPOBOAHUKOB. CBEPXIPOBOAUMOCTD.

20. SBnenue pagmoakTuBHOCTH. OCHOBHOM 3aKOH paJnoakTUBHOTO pactnana. [locrosiHHas pacnaja.
IIepnon nomypacnaza.

21. CoctaB 1 XapakTepUCTHKH aTOMHOTO siipa. KanensHas mozens. Pasmep u ciuH spa.

22. Macca u 3Heprus cBsi3u aTOMHOTO si7jpa. 3aBUCUMOCTh Y/AEIbHOM 3HEPrus CBA3M OT MaccOBOTO
yucia. O0onoueyHast MOJIeb sSapa.

23. SnepHble peakiuu. DHEpPrus peakiuu. Peakiuu aejaeHust u CUHTEe3a sijaep.

24. PapguoakTuBHbIE psAsibl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3iydeHus sjep. JlyimHa cBOOOIHOTO
npo0era o-4acTull.

25. Tpu Buga B-pacnana. DHepreTudeckuii criektp B-yactui. Heitrpuno.

26. OcobeHHOCTH Y-H3ITy4deHUs siaep. [[poxoxkaeHne y-KBaHTOB Yepe3 BEIIECTRO.

27. Knaccuduxamus 3neMeHTapHbIX YacTull. JlenToHsl. JIenToHHBIHM 3apsi.

28. Anpounsl. bapuonnsiii 3apsia. KBapkoBas Mojiens aipoHOB.

YMmeTn

- MPUMEHSTH (PU3UUECKUE 3aKOHBI
U (PU3UKO-MaTEeMaTHYECKUN arl-
napaTr JUisi pelieHuss HE TOJIbKO
THUIIOBBIX, HO M 0OJiee CIJIOKHBIX
HECTaH/APTHBIX 33724 B paMKax
(UBHUKY ¥ CMEXHBIX TUCITUTUIHH,
- HCIOJB30BATh CIOXKHBIE (r3H-
YeCKHEe MOJICHU IS OIIHMCAHHS
peanbHBIX MPOIIECCOB, BHIOUpATH
METOJIBI UX UCCIICHOBAHU.

IIpuMepHBIi NepedyeHb NPAKTHYECKUX 3aaHUi
1 cemecTp
3aganme 1.Touka IBMKETCA B INIOCKOCTH YOy IO 3aKOHY: x =-2r,y =4/(1-¢). Halitu ypaBHenue

TpaekTopuu y = f(x) ¥ U300pa3uTh ee rpauuecKu; BEKTOP CKOPOCTH Iy U YCKOPEHHUS & B 3aBucn-
MOCTH OT BPEMEHH; MOMEHT BPEMEHH to, B KOTOPBIH BEKTOP YCKOPEHHS & COCTABISIET Yol /4 ¢ Bek-
TOPOM CKOPOCTH V. Orger: y=—x'—2x; V=-0+4(1-20)7, &= 8%, 16=0,75c.

3amanue 2. Teno Bpamaercss BOKPYT HENOABMKHOM OCH IO 3aKOHY ¢=2+4.t—2.¢*. Halitu: 1)
Cpe/iHee 3HAUCHHE YIII0BOM CKOPOCTH (o) 3@ IPOMEXKYTOK BPEMEHH OT t=0 10 OCTaHOBKH; 2) YITIOBYIO
CKOpPOCTh TeJla B MOMEHT BpemeHH t=0,25 c; 3) HopManbHOE YCKOPEHUE TOUKH, HaXO sA1Ielcs Ha pac-
CTOSIHHE | M OT OCH BPAILIGHHS B TOT %e MOMEHT Bpemeru. OtBet: 2paz/c; 3 paw/c; 9 m/c’.

3aganue 3. [llap maccoit m;=4Kr JABMKETCS CO CKOPOCTHIO V=5 M/C M CTAJIKUBACTCS C IIAPOM
Maccoil my =6 Kr, KOTOPBIH JBMKETCS €My HaBCTPeUy CO CKOPOCThI0 V=2 m/c. Ompenenure cKopo-
CTH IIapOB MOCJE yAapa. YIap cuuTaTh aOCOJIOTHO YIPYTUM, IPSMBIM U IeHTpalibHbIM. OTBeT: 3,4

Mm/c, 3,6 M/c.
3aganme 4. Bai B Bujie CIUIONIHOTO IMJIMHAPA Maccoi m;=10 Kr HacakeH Ha TOPU30HTAIBHYIO
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ocb. Ha munmuHap HamMOTaH IIHYp, K CBOOOJTHOMY KOHITY KOTOPOTO IMOJBEIICHA TUPS MAacCoOd mp=2
kr. C KakuM YCKOpEHHMEM OyleT OmycKaTbCsl THps, €CIM €€ MPEeJoCTaBUTh camoi cebe? Otset: 2,8
M/c?

3anganme S. OnpenenuTs NEpUOJT, YaCTOTY U HaYalbHYIO (pa3y KojeOaHMid TOUKH, IBUKYIIEHCS
10 YPAaBHEHUIO: x=A-sinw(f+7) TAE O=2,5T c'l, 1=0,4 ¢,A=0,02 m. KakoBa CKOpOCTb TOYKHA B MOMEHT
Bpemenu 0,8 c¢. Oter: T=0,8¢c; v=1,25 ¢! v=0,157 m/c.

3apanme 6. Haiinure 11t ra3000pa3HOro a3oTa TeMIepaTypy, MpH KOTOPOH CKOPOCTSIM MOJIe-
Ky vi = 300 M/c u v, = 600 M/C COOTBETCTBYIOT OJMHAKOBBIE 3HAYCHUSI (DYHKUIUHU PACIPEICTICHHS
Maxkcsenna f(V). Oteet: 7 _ U5 V) a0

4k In(V, /7))

3amanue 7. VeanbHblil IBYXaTOMHEIH Ta3 06beMoM 5 1 u gaBnerneM 10° TTa u3oxopuuecku
Harpeiu, B pe3yJabTaTe Yero Cpe/iHsAs KUHETUYeCcKasi SHEPIUsl ero MoJieKy ysenuuuiack ot 0,0796 3B
1o 0,0923 3B. Ha ckoapko Iipu 3TOM U3MEHUTHCS AaBlieHUE ra3a? B nanbpHeileM raz n30TepMUUYECKU
pacHIupwiii 0 HadajabHOTO nAaBiieHus. Omnpeaenure oObeM rasa B KoHIle mporecca. OTBeT: yBenu-
ynutcesd Ha 0,16 Mlla; 5,8 1.

3apanme 8. Onpenenute KOdPPUIUEHT TETUIOMPOBOJHOCTH A a30Ta, €CIU KOIDPUIIUEHT TruHA-
MUYECKOH BSI3KOCTH 1) ISl HETO MpH TeX ke ycnoBusix paseH 10 mxlIla-c. Oter: A=7,42 MB1/™M-K.

3aganue 9. 12 r a3oTa HaxoJATCS B 3aKPBITOM cocyae oobeMoM 2 11 mpu TemnepaTtype 10°C.
Tocie HarpeBaHUs AaBJICHHE B COCY/E CTano paBHO 10 MM.pT.cT. Kakoe KonmdIecTBo Temma Oblio co-
o6uteHo rasy npu Harpesaunn? Otset: 4,1-10° k.

2 cemecTp

3aganue 10. Cmemanu Boxy Maccoil m=5kr npu temneparype T;=280 K c Bomoii maccoit
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) remneparypy 6 cmecu; 2) nsmenenue AS sHTpomuw,
npoucxosmiee npu cmemuanud. Oteet: 323 K; 0,3 xJ[x/K.

3aganue 11. Toueunsie 3apsnasl ;=10 HKI u q;=-20 HK1 HaxoasTCA B BO3/IyXe Ha pacCTOSTHUN
10 cM apyr ot npyra. OnpeaenuTs HaOPsPKEHHOCTD MOJIS B TOUKE A, yJJaJIEeHHON Ha paccTosiHuE 6 cM
OT IEepBOro U Ha 8 cM oT BToporo. Kak n3MeHuTcs noTeHIMAIbHas SHEPTUs B3aUMOJICHCTBUS 3apsi-
JIOB, €CJIM MEPEMECTHTh BTOPOH 3apsia B ATy TOuky? Kakyro /i 9TOro HYy)KHO COBEPHIIUTH padboTy?
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Otger: 37,6 kB/m; 12 mx]JIx.

3apanme 12. Tpu MIOCKUX BO3AYIIHBIX KOHAeHCaTOpa ¢ eMKocTsMu C;=1,5Mk®D, C,=7 MkD,
C3=2 MKk® coenuHEHBI MOCIEIOBATENBHO U IPUCOEANHEHBI K UICTOYHUKY TOoKa. [Ipu 3Tom 3apsn BTO-
poro koHzxencaropa paset 14-10™ Kir. a) Haiitu sHepruto 1ot 6arapen. 6) He oTKIIfodast HCTOYHHKA
TOKa OT OaTapen KOHAEHCATOPOB, Pa3/IBUralOT IUIACTUHBI TPETHEIO KOHJEHCATOPA, YBEIUYMBAs pac-
CTOSTHUE MEXIy HUMU B 2 pa3a. Haiitu usmenenue eMkocTH u 3apsiga 6arapeu. Oteer: 490 m/Ix, 0,21
MK®D, 0,4 MKi1.

3ananme 13. /IBa snementa (€, = 1,2 B, r; = 0,1 Om, & = 0,9 B, r, = 0,3 OM) coetuHEHbI 0JTHO-
UMeHHbIMU nontocamu. ComnportuiieHre R coenuHuTenbHbIX MpoBoJ0B paBHO 0,2 Om. Onpenenuthb
CHJIy TOKa B 1len | U pa3HOCTh MOTEHIIMAIOB Ha 3aKUMaxX Kaxaoro ucrounuka. Oreset: 0,5 A; 1,15
B; 1,05 B.

3apanme 14. Kpyrosoit Butok paanycom R=15,0 cM pacrosnoxeH OTHOCUTEIBHO O€CKOHEYHO
JUIMHHOTO IIPOBOJIa TaK, YTO €ro IJIOCKOCTh MapaiiesnbHa npoBoay. Ileprnenaukynsp, BOCCTaHOBIIEH-
HBIM Ha IPOBOJ M3 LIEHTpa BUTKA, ABJIETCS HOPMAJBIO K IUIOCKOCTH BUTKa. Cuia TOKa B MPOBOJE
[,=5A, cuna Toka B BuTKe Toku [,=1A. PaccTtosiHue oT 1ieHTpa BuTKa A0 npoBoaa d=20 cm. Ompene-
JIUTE MarHUTHYIO MHAYKIHIO B IIeHTpe BUTKa. OTBeT: Bo=0,5MKT.

3ananme 15. [IpoBoasumii TIIOCKUH KOHTYp, UMeOIuil GopMy OkpyxHOCTH paguyca r = 0,05
M [IOMEILIEH B OJIHOPOJHOE MarHUTHOE I0JI€ TaK, YTO JIMHUM MarHUTHOM MHYKIIMU 10151 HaIIpaBJIEHbI
MEePHEHUKYIISIPHO TIOCKOCTU KOHTypa. CompoTuBiienne koHTypa R = 5 Om. MaruutHas uHIyKIus
MeHsieTcst o 3akony B = kt, rme k = 0,2 Tn/c. Onpenenure: a) 3.1.C. UHAYKIIUN, BOSHUKAIOIIYIO B
3TOM KOHTYpe; 0) CHITy HHIYKIIMOHHOTO TOKa; B) 3apsijl, KOTOPBIH MPOTEYET 10 KOHTYPY 3a MepBbie 5
cexkyHa u3amenenus noisa. Oteer: 1,6 mB; 0,3 MA; 1,6 MK,

3anganme 16. Karymka HamoTaHa MeIHBIM MPoBoaoM auamerpoM d=0,2 MM ¢ oOmieit AITHHON
[=314 M n umeer unayktuBHOCTh L=0,5 I'H. Onpenenuts cONpOTUBIEHUE KATYIIKKU: 1) B LeNMU MO-
CTOSTHHOTO TOKa; 2) B LIETH MepeMeHHOro Toka ¢ yactoroi v=50 I'u. Oteet: R=160 OM; R=224 Om.

3aganue 17. B onpite FOHra crexisiHHas MiacTUHKA TOJIMHOM B 2 CM NOMELIAETCSl HA MyTH
OJIHOTO W3 MHTEP(EpUPYIOLINX JIydel MepneHAUKYISIpHO Tydy. Ha CKOJIBKO MOTYT OTiIMYaThCs APYT
OT Jpyra 3Ha4eHHs MOKa3aTeis MPEJOMIIEHUS B PAa3JIMUHBIX MECTaxX IUIACTUHKU, YTOObl M3MEHEHUE
Pa3HOCTHU X0J1a OT 3TOM HEOJHOPOIHOCTH He mpeBblmano 1 mkm? OtBeT: A<n=5- 107

3ananme 18. [1lydok Oenoro cBera nmajaeT HOPMaJIbHO K MOBEPXHOCTU CTEKJISSHHOM TIACTHHKU
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tommuHOM d=0,5 MM, HaxoxsIelcs B Bo3ayxe. [loka3aTens npenomieHus crekina n=1,5. B pe3ynb-
TaTe MHTEP(EepPEHINN UHTEHCUBHOCTh HEKOTOPBIX BOJIH, UIMHBI KOTOPBIX JIeKaT B Ipeesax BUAUMO-
ro crnekrpa (ot 400 mo 700 HM), ycunuBaeTcs npu oTpakeHuu. OnpenenuTe IIUHBI 3TUX BoJH. OT-
BeT: 0,6 Mkm4 0,43 MKM.

3apanme 19. Ilnockas BomHa (A=0,5MKM) MagaeT HOPMAJIBHO Ha TUadparmy ¢ KpyribiM OTBEp-
crueM quamerpom 1,0 cm. Ha kakom paccTosiHUM OT OTBEPCTHSI Ha €r0 OCH JIOJDKHA HAXOAUTHCS TOY-
Ka HaOJI0ZeHUsI, YTOOBI OTBEPCTHE OTKpbIBaNO: 1) onHy 300y @penento; 2) ase 30Hb Ppenensa? Ot-
Bet: 50; 25 m.

3 cemecTp

3aganue 20. HaiiTu HanOonbIIni MOPAIOK CIIEKTpa AJIS JKEITOM JIMHUM HATpUs C AJIMHOU BOJI-
HBl A=589 HM, eciy NOCTOsHHAs MUQpaKIUOHHON pemeTkn d=2MkM. CKOJIBKO BCEro MaKCUMYyMOB
naet ata peuterka? ITo KakuM YriioM ¢ HaGmoaeTcs nocaeanuii makcumym? Otser: 3; 7; 62°.

3apanme 21. J[Ba momjsipu3aropa pacrojOXKEHbl TaK, YTO YTOJ MEXIy HX IUIOCKOCTSIMHU
nporryckanust paper 25°. OnpeenuTh, BO CKOIBKO Pa3 YMEHBIINTCS HHTEHCHBHOCTD €CTECTBEHHOTO
CBETa TpU MPOXOXKJeHUM: 1) depe3 onauH (MEPBBIA) MOJSIpU3aTOp, 2) Yepe3 oba MOspu3aTopa.
KoaddurmenT nornomenus ceera B mosispuzarope pasex 0,08. Orser: 2,17; 2,88.

3apanme 22. Yepnoe teno umeer temneparypy 3 kK. [lpu oxnaxkaeHuu Tena JiMHA BOJIHBI,
MPUXOJIIASACT HAa MAaKCHMYM H3JIy4aTeIbHOM CIIOCOOHOCTH, M3MEHWIach Ha 8 MkM. Jlo Kakoif
TeMIieparypsl oxnaauiock Teno? Oteer: 323K.

3aganue 23. V3Kkuil My4OK MOHOXPOMAaTHYECKOIO PEHTI€HOBCKOTO M3JIyuy€HUs MaJaeT Ha pac-
ceuBarollee BemecTro. [Ipu 3ToM uiHA BOJIHBI U3JIYYEHHUS, PACCEIHHOTO O] YIilaMu 60° u 120°,
OTIIMYAIOTCS IPYT OT apyra B 2 pasza. CuuTas, 4To paccesHue MPOUCXOAUT Ha CBOOOIHBIX DJIEKTPO-
Hax, HalTH JJIMHY BOJIHBI NTajatoniero uainydenus. Orset: 1,2 nM.

3ananme 24. Kpacnas rpanuna Qoroaddexra majis HEKOTOporo meTtaiuia paBHa 275 um. Haii-
Th: 1) paboTy BBIX0OJIa AJIEKTPOHA U3 3TOTO METAJUIA, 2) MAKCUMAJIbHYIO CKOPOCTh JIEKTPOHOB, BBIPHI-
BAE€MbBIX M3 3TOTO METaula CBETOM C JUIMHOU BOJH 180 HM, 3) MakCUMaJIbHYI0O KHHETHYECKYIO PHEP-
THIO 3THX JeKTPOHOB. OTBeET: 4,523B; 9,1-10° m/c; 2,383B.

3aganme 25. DnexTpoH obOnamaer kuHetndeckoi sHeprueit 30 sB. Onpenenutb neOpoiines-
CKYIO JUTMHY BOJIHBI AJIEKTPOHA. BO CKOJIbKO pa3 M3MEHMTCS dTa JUIMHA BOJHBI, €CIH KHHETHYECKAsI
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sHeprust ymenbiutcesa Ha 20%? Otsert: 2,2- 10"%m; 1,12.

3aganme 26. [Ipu 1BMKEHUU YaCTHUIBI BJIOJIb OCH X CKOPOCTh €€ MOKET OBITh OIpeesieHa C
TOYHOCTHIO (omnOKoit) 10 1 cM/c. HalitTn HeompeeneHHOCTh KOOPAMHATHI, €CITU YaCTUIICH SBIISIETCS:
1) anexTpon, 2) apobunka maccoii 0,1r. Otser: 0,01m; 107%m.

3aganue 27. Yactuna HaxoauTcs B OECKOHEYHO IITyOOKOW OJTHOMEPHOI MOTEHIUAIbHON UMEs
MUHUMAaJIbHYIO 3Hepruto. KakoBa BepOSTHOCTh OOHApPYKEHHs YacTUIIBI B cpeaHeit Tpetu simbr? OT-
Bet: 0,609.

3ananme 28. Onpenenuts JJIMHY BOJHBI, COOTBETCTBYIOIIYIO TpEThel TuHUM cepur babmepa:
1) B criektpe usnydenuu Boaoposa, 2) B cnekrpe usnyuenus nona renus. Oteer: 434um, 109uMm.

3anaune 29. OnpesenuTe NepHo NOTYpACHaa U HAYAIbHYIO aKTHBHOCTh BUCMYTa g Bi, eciu

M3BECTHO, YTO BUCMYT Maccoil m = | r, BeiOpachiBaer 4,58-10'° f — uactuir 3a 1 cexyHay. Bo CKOIBKO
pa3 U3MEHUTCA aKTUBHOCTH 3a Mecsi? OTBeT: 5 cyTok; 64 paza.

3aganue 30. Snpo Oepmwms-7 f-paguoakTuBHO 1Mo cxeme K-3axBara. 3ammcats peakiuto. Ka-
KM€ YacTUIIbI IPU 3TOM 00pa3oBaInuch?

3aganue 31. Beruuciute B a.e.M. Maccy sapa '°C, y KOTOPOTO SHEPIUsl CBSI3U Ha OJIUH HYKJIOH
paBHo 6,04 MaB. Otser: 10,0135 a.e.Mm.

3apanne 32. CosiHeUHAas MOCTOSIHHAS JUIsl 3eMJIA (SHEPTHS COJIHEYHOTO M3JIyUEHHUS], 11a/Ial0IIero
B EIMHUI]y BpPEMEHH Ha EIWHUILY IUIOIAAW B TEpPHNEHAMKYISIPHOM HampasiieHHH) paBHa 1370
Jlx/c-m”. Onupasch Ha 5Ty BETMUMHY, HANIHTE, CKOTBKO 110 MACCe BOJOPO/IA BEITOPAET €KECEKYHIHO
BHYTPH COJIHIIA, €CITH U3BECTHO, YTO MCTOYHMKOM SHEPTHH COJIHIA SBJSIETCS CHHTE3 YETHIPEX s/Iep
BOJIOpOJia ¢ 0OpazoBanueM siapa renus-4. Oreet: 630 MurH.T/C.

Bnazets

— MPaKTHYECKHMMH HAaBBIKAMU
MCTIOJIb30BAHUS DJIEMEHTOB (hu-
3MYECKOTO IKCIIEPUMEHTA H pe-
HIeHUs] PU3NYECKHX 3aad Ha
APYruX AUCHUTUINHAX;

— HaBBIKAMH U METOJIUKAMHU
000011IeHuUs pe3yIbTaTOB pellie-
HUS 33124, SKCTIEPUMEHTAIBHOM

IIpumepHBbIii HepeyeHb BONPOCOB U 33/1aHNU 110 J1a00paTOpPHBIM padoTram
1 cemecTp

Ne 1 «IIpuMeHeHHE 3aKOHOB COXPAHEHUS ISl ONIPENEIEHUs CKOPOCTH MOJIETa IYJIN»

1. IlpuBemure mpuMepsl CUJ, NAIOLIUX pa3sHble BUABI TOTCHIMAIBHOW dHepruu. Kakue n3 HuUX npu-
CYTCTBYIOT B JaHHOU paboTe? M300pa3ute cxeMy 3KCIIEpUMEHTAILHON YCTAHOBKH U YKa)KUTE HA
HEU CHIIbI, IEHCTBYIOLIUE HA BCE TEJa, BXOIALIUE B CUCTEMY, B KaXKIbIi MOMEHT BPEMEHH.
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MEHT OrneHoYHBIE CpeICTBA
KOMIETEHINH HeHH
JeATeNbHOCTH; 2. Kakue BenMUMHBI UMENU KUHETUYECKas M MOTEHIMAIbHAS YHEPTUsl CHCTEMBI «ITYJS+MasTHUK» B
—  METOJaMHM SKCIEPUMEHTAIb- pa3nuyHble MOMEHTHI ombiTa? [IpencraBbre cxeMy M3MEHEHUs! KUHETHUECKOW M MOTEHIUAIBHON
HOTO HCCIIeZIOBAaHUS B (PU3HKE SHEPTUU CHUCTEMBI.
(mmaHupoBaHME, MOCTAHOBKA U 3. Jlng KakuxX MOMEHTOB BPEMEHH B JaHHOM SKCIEPUMEHTE MOKHO NMPHUMEHATh 3aKOH COXpaHEHUs
00paboTKa IKCIIEPUMEHTA); MEXaHWYECKOM 3HEPIUH, a s KaKuX Helb3s U nouemy? Cxema.
- BO3MOKHOCTBIO MEKIUCHUIUIN- |4. I KakuX MOMEHTOB BPEMEHHU B JJAHHOM JKCIIEPHMEHTE MOXKHO MPUMEHSTH 3aKOH COXPaHEHHS
HApHOTO TPHUMEHEHHs 3aKOHOB UMITyJIbCa, a JUId KaKuX Henb3s U nouemy? Cxema
bu3uKu. 5. HMcnonb3yst 3aKOHBI COXpaHEHHs MOJIyduTe (HOpMYITy JJIs pacueTa CKOPOCTH IOJieTa My B JdaH-
HOH paborTe.
6. Kak mpousBoautcs o0paboTKa IKCIIEpUMEHTaIbHBIX JaHHBIX B JaHHOU padoTe. Kak onpexnensercs

JOBEPUTEBHBI WHTEPBAJI CKOPOCTH U CPEIHSS KBaapaTUdecKas MOTPENIHOCTh OTKJIOHEHUS Ma-
SITHUKA?

Ne 4 «MccnenoBanne BpalaTenbHOTO ABMKEHUS TBEPJIOTO Tea BOKPYT HEMOABUKHOM OCH»

I.

—

KakoB xapakTep 3aBUCMMOCTH MOMEHTAa MHEPLIUU OT PACCTOSHUS, HA KOTOPOM HAaXOJUTCS TEJIO OT
ocu Bpamienus? B nannoii padote. [octpoiite rpaduk 3TOi 3aBUCIMOCTH.

Kak skcrniepuMeHTanbHO OnpeensieTcss MOMEHT HHEPILIMHU Tella B TaHHOH JabopaTopHOii padboTe?
Kakue 3aKkoHBI cOXpaHEHHsI TPUMEHSIOTCS IS BbIBOJIa pacdeTHIX hopmyn? Ilomyunre dpopmymy
JUI pacueTa MOMEHTA MHEPLIUU MasiTHUKA.

KakoBa 3aBUCHMOCTb YIJIOBOIO YCKOPEHUS Te€Jla OT MOMEHTA IPUJIOKEHHBIX K HEMY CHUJI U MOMEH-
ta nHepuu Tena? [locrpoiite rpaduk JaHHOM 3aBUCUMOCTH

Kax na mastHuke O0epOeka MOTyT OBITH OIMpPEAENICHBI YII0BOE YCKOPEHHUE, MOMEHT JCHCTBYIO-
IIUX CUJ U MOMEHT UHEpLUU?

Kak B naHHO# paboTe pacCYUTHIBAETCS MOTPEIIHOCTD ONPEIEICHUsI MOMEHTA UHEPLIUU TEJla OTHO-
CUTEJILHO MPOU3BOJIBHOM OCU BpaLCHUS?

[TpogeMoHCTpHpYITE BO3MOXKHOCTH TpUMeHeHus cpebl Microsoft Excel (wm apyroit cpezpr) s
00pabOTKH IKCTIEPUMEHTATBHBIX TAHHBIX.

Ne 5 «Onpenenenue XapakKTepUCTHK 3aTyXaIOMUX KOJICOaHUH (PU3HUECKOTO MasTHUKA

1.

[Touemy KonebaHUsI MaITHUKA B JaHHOH paboTe OyIyT 3aTyXaroIUMH, JaKe NMPHU BBHIKIIOUYEHHOM
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(98]

3JIEKTpOMaruure?

3anuimmuTe ypaBHEHUS 3aTyXaIOUINX M HE3aTyXaloIuX KoueOaHul, CpaBHUTE UX.

Kak ammunTyza 3aryxaromux KojgeOaHmii 3aBUCUT OT BpPEMEHHU U OT YHciia KoJieOaHuit?

KakoB ¢u3uveckuii cMbICT BETHYMH MPUMEHUTEIHHO K JAHHON paboTe: HavajabHas aMILTUTYIA
KoJebaHuii, HauanbHas (a3a KojeOaHUM, KpyroBas 4actoTa KoyjeOaHUi, Mepuo KoJieOaHui, Ko-
>pGUIMEHT 3aTyXaHHs, BpeMs peJaKcaluu, JorapupMUUECKUl JEeKPEMEHT 3aTyXaHHs, J0OpOT-
HocTh. Kak onu mensttorest ¢ pocrom U?

Kak MeHs10TCA XapaKTepUCTUKH 3aTyXaloLUX KoJeOaHui HavajabHas aMILIUTyJa KojeOaHui, Ha-
yanbHas (aza kojeOaHM, KpyroBas yacToTa KojeOaHui, nmepuoja kojebanuii, kodddunuent 3a-
TyXaHHS, BPEMs peJlaKkCalliy, JIorapu(pMUIecKuii TeKpeMEHT 3aTyXaHus1, TOOPOTHOCTh €CIH OJUH
U3 MmapamMeTpoB JaHHOTO (pusmueckoro mastHuka: [, m, L , k yBenmuutcs (Jinbo yMEHBIIUTCS)
npu (PUKCUPOBAHHBIX 3HAYEHUSX OCTABIINXCS?

Jlnist uero, B JaHHOH paboTe, TpauKH CTPOST B JoraprupmMuueckoMmacirade?
[TpogeMoHCTpHpYITE BO3MOXKHOCTH TpUMeHeHHs cpebl Microsoft Excel (wnm apyroit cpezpr) s
00pabOTKH IKCTIEPUMEHTATBHBIX TAaHHBIX.

Ne 11 «/3ydyeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

I.

2.

(98]

KakoBo pacnpenenenue npodu no siuelikaMm Ha nocke ['anprona? Kakoe pacnpenenenue aHano-
I'M4YHO JaHHOMY B MKT?

KakoBo pacnpeneneHue 3JIeKTPOHOB MO MOJYJII0 CKOPOCTH B JaHHOUM padoTe? UTO MpOUCXOIUT
IIpU U3MEHEHUH HaIlpsDKEHUs Hakana?

Kakue cratuctuueckrie METo Ibl IPUMEHSIIOTCS B JaHHOW padoTe?

[TponemMoHCTpUpYITE BO3MOXHOCTh TIpuUMeHEHUs: cpeasl Microsoft Excel (wmm npyroi#t cpemsr)
U1 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

Ne 14 «Onpenenenne nokasarens anuadarsl merogoM Knemana u /lezopmay

I.
2.

OOBsicCHUTE XO/1 IKCTIEPUMEHTA M PE3YJIbTaThl pacyera.

Ha3zoBute mporeccrsl, IpoUCXOIsIIue ¢ Ta30M, B X0JI€ dKCIIEpUMEHTa U u300pa3uTe ux rpaduye-
CKHU.

3anummuTe ypaBHEHUS JUIsI BBIBOJIA (JOPMYITBI TOKa3aTess aquadaThl.
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4. TlponeMOHCTpHpYHTE BO3MOXHOCTh MpuMeHeHus: cpeapl Microsoft Excel (wm npyro#t cpensr)

U1 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

5. Kak B manHO# pab0oTe MUHUMHU3HPYETCS MOTPEITHOCTh SKCIIEPUMEHTATBHBIX JAHHBIX?

2 cemecTp

Ne 21 «MccnenoBanue 31€KTPOCTATHUECKOTO MOJIS C TOMOILBIO 30H1a»

I.

2.

Yro Takoe HampsHKEHHOCTH AeKTpudeckoro nois? Kak rpaguuecku npeacTaBuTh pactpeaeieHue
HaIpPsDKEHHOCTH B Pa3HbIX TOYKAX IEKTPUUYECKOTO TOJIS B JaHHOM padboTte?

Yro Takoe moTeHIMaN 3JIeKTpocTaTHueckoro nomsi? Kak rpaduuecku npeacraBuTh pacrpeserne-
HUE TOTEHIMAJIa B Pa3HbIX TOYKAX AIEKTPUUECKOTO OISl B JaHHOU padoTe?

Yemy paBHa paboTa MO NEpEeMENIEHUIO 3apsa BAOJIb SKBHIIOTEHIIMAIBLHONW MOBEPXHOCTH U MO
3aMKHYTOMY KOHTYpPY, OTPAaHHYEHHOMY YYacCTKaMH CHIJIOBBIX M YKBUIIOTECHIIMATBHBIX JTUHHUIH? BbI-
quCInTe padoTy MO MEepEeMEIeHHIO 3apsa M0 3a1aHHOH TPaeKTOPHUH.

Kak n3MeHuTCst KapTHHA CHIIOBBIX M SKBUTIOTEHIINATIBHBIX JTHHUNA MTPH yBETHUEHUH (YMEHBIICHUH )
HANPSHKEHHOCTH MEXIY JIEKTpOAaMu?

Ne 24 «Pacmmpenue npeaena n3aMepeHus: aMnepMeTpa MOCTOSSHHOTO TOKa»

I.

2.

KakoB mpuHIMI AEHCTBUS AIIEKTPOUZMEPUTENBHBIX MPUOOPOB MArHUTOIIEKTPUUYECKOTO U BJIEK-
TPOMArHWTHOTO THIIA, IPHMEHSIEMBI B JaHHOU paboTe?

UTo Ha3bIBAIOT TOKOM IIOJIHOTO OTKJIOHEHUS U HAINPSKEHUEM IOJIHOTO OTKJIOHEHUS JIEKTPOU3MeE-
puTenbHOTO Tprbdopa?

Kakum 00pa3om BKJIIOYAIOT aMIIEPMETP U BOJIBTMETP B 3JIEKTPUUECKYIO LIENb Ui U3MEPEHUS TOKa
n HanpsokeHus? IIpoaeMOHCTpUPYHTE HAaBBIKM BKJIIOYEHHS 3THUX HPUOOPOB B ANIEKTPUUYECKYIO
LEMb.

UYro takoe myHT? J[71s1 yero u kak oH ucrnosb3yercs? [IporeMoHCTpUpyiiTe NCIIOJIB30BAHNE IIYH-
Ta.

UYro Takoe nob6aBouHOE conportuieHue? [[ist yero u kak oHo ucnoiassyercs? IIpogemoncTpupyii-
T€ UCIOJIb30BaHUE 100aBOYHOTO COMPOTHUBIICHUS.

ITponemMoHCTpHpYHTE BO3MOXKHOCTh TpuMeHeHus cpeabl Microsoft Excel (wim apyroii cpezpl) s
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00pabOTKH IKCTICPUMEHTAITBHBIX TAaHHBIX.
7. Kak B nanHOi pab0oTe MUHUMU3HUPYETCS MOTPELIHOCTD SIKCIEPUMEHTAIbHBIX TAHHBIX?

Ne 28 «Omnpenenenve MHAYKTUBHOCTH KaTYIIKM W MarHUTHOW MPOHHMIIAEMOCTH (eppOMarHUTHOTO

Tena»

1. Kakue npubops! MpUMEHSUIUCH B JaHHOW paboTe JJIsl OIpeaenus mapaMeTpoB MOCTOSIHHOTO U Tie-
PEMEHHOIO TOKa?

2. llomyuute popmyny Ais pacdeTa IMOJHOTO COIPOTUBIICHUS LIENN IEPEMEHHOTO TOKA, UCIOJIb3Ye-
MOl B JaHHOM pa®oTe (WM MpeACTaBIEHHON IPENoAaBaTeieM).

3. Kak ompenensyiack UHJIYKTUBHOCTh KaTYyIIKU B JaHHOW padote? Kakum emre crnocoboM MOXKHO
ONPEJEIUTh UHAYKTUBHOCTb?

4. TIponeMOHCTpUpPYHTE BO3MOXKHOCTH puMeHeHust cpeasl Microsoft Excel (mmm npyroii cpensr) amst
00pabOTKH IKCTICPUMEHTAITBHBIX TAaHHBIX.

Ne 32 «Omnpenenenue pagnyca KpUBU3HBI JIMH3BI U TIOJIOCHI TTPOITYCKAHUS CBETOPHIIBTPA C MTOMOIIBIO
koJjer, HeroToHa»

1. Kak o0wsgacHseTcs nosBiacHue kojen Herorona?

2. Tlomyuaute GopMynbl AJis pacueTa paanyCcoB TEMHBIX U CBETIBIX Kojer HproToHa.

3. Tomyuurte GpopMyiny asis onpeAesieHus paauyca KpUBU3HBI JIMH3bI.

4. Kak B 1aHHOI pab0Te MUHUMHU3HPYETCS TOTPEITHOCTH IKCIIEPUMEHTALHBIX TAHHBIX?

Ne 34 «Omnipenenenue UIMHBI CBETOBOI BOJIHBI M XapaKTEPUCTUK AU(PAKIIMOHHON PELISTKIDY

1. KaxoBbl mapaMeTpsl ¥ XapaKTEPUCTHKN AU(PPAKITHOHHON pEeIIeTKH, TPUMEHIEMOH B SKCIIEpUMEH-
Te?

2. Tlomyuute dopMyy Al ONMPEEICHUS [UTHHBI CBETOBOW BOJIHBI MPU JUPPAKIIMH HA TUDPAKITUOH-

HOU pEIETKE.

KakoBo mpakTrueckoe npuMeHeHne A(QpakMOHHBIX PEIIETOK?

Kak B 1aHHO# paboTe MUHUMHM3UPYETCS MOTPEIIHOCTD SKCIIEPUMEHTAIBHBIX JaHHBIX?

W

Ne 35 «Onpenenenrie KOHIEHTPALMK PACTBOPOB caxapa M MOCTOSIHHOM BpalllEHUs»
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1. Ha ocHOBe Kakoro sBJICHHUS ONpPEAEIseTCs KOHILIEHTpalus pacTBOpa caxapa B JJAHHOM JKCIEpH-
MeHTe?

2. llosicHuTe ycTpOWCTBO M MPUHLMI JeHCTBUS Npu3Mbl Hukoss

3. TlosicHUTE YCTPONCTBO U MPHUHIIMII JEHCTBHSI IOJIyTEHEBOIO CaxapuMeTpa

4. Kak B 1aHHON pab0Te MUHUMHU3HPYETCS NOTPEIIHOCTD SKCIIEPUMEHTAIBHBIX JAHHBIX?

3 cemecTp

Ne 36 «CHsiTHE BOJIBTAMIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA U ONPEJECIIEHNE €T0 YyBCTBUTEIbHO-

CTI»
1. Tlpoananm3upyiiTe moydeHHBIC B TabopaTtopHOit padote BAX

2. Kak onpenensercs nocrosiHHas [lnanka B JTaHHOM SKcniepuMeHTe?

3. Kak B nanHoii paboTe MUHUMU3HUPYETCS MOTPELIHOCTD SKCIEPUMEHTAIbHBIX TAHHBIX?

4. Kak B 1aHHOM paboTe pacCUNUTHIBAETCA MOTPEIIHOCTh ONpeIeIeHNs ocTossHHOM [Inanka?

5. TIponemoHCTpHpyHTE BO3MOKHOCTh puMeHeHus cpeabl Microsoft Excel (wnm apyroit cpezpr) s

00pabOTKH IKCTIEPUMEHTAITBHBIX TAaHHBIX.

No 41 «MccnenoBanue Bo30yxKAEHUSI aTOMOB Ta3a

1.
2.
3.

4.

OOBsICHUTE TPUHIMII OTIPE/IIICHUS] BO30YKAEHHBIX COCTOSHII aTOMOB ra3a B dKCIiepuMeHTe?
[TosicauTe npuHUMT pabOThI AEKTPOHHOM JIAMIIBI

B xakoMm quana3oHe 3JIEKTPOMAarHUTHBIX BOJIH JISKHUT M3JIy4€HUE BO30YKJIEHHBIX aTOMOB MapoB
pPTYTH U iouemy?

Kak B JaHHOM 3KCIIEpUMEHTE OINpeesIeTCs] 00JacTh JIOKAIU3AIUK MIEKTPOHA U KaK IOITy4CHHBIE
JTAaHHBIE COTJIACYIOTCS C TEOPETUYECKUMU MPEANOChIIKAMU?

Ne 42 «OnpenencHue rIaBHBIX KBAHTOBBIX YMCEI BO30YKICHHBIX COCTOSIHUN aToMa BOJIOPOIa»

I.
2.

[TosicauTE YyCTPOICTBO M MPUHIUI pabOThI CIIEKTPOCKOIIA, UCIOIb3yEMOT0 B JJaHHOH paboTe
[Tonyuute dopmyny [uisl ONpEAETUHUS TJIABHBIX KBAHTOBBIX UMCEN BO30Y)KJIEHHBIX COCTOSHUMN
aToMa BOJIOPOJa U IPYTUX BOAOPOIOTIOJOOHBIX aTOMOB

Uto Ha3bIBAETCS IPaYHPOBOYHBIM Ipadukom?
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4. TlpogeMoHCTpHPYHTE BOZMOKHOCTE MpuMeHeHUs cpeabl Microsoft Excel (wmu apyroit cpens) st
00pabOTKH IKCTIEPUMEHTAIBHBIX TaHHBIX

Ne 51 «M3ydyeHue 3akOHOMEPHOCTEN O-pacnaja

1. UYro Takoe aKTUBHOCTbH PAJHOAKTUBHOTO 3JIEMEHTA, €€ BBIYMCICHUE M €MHUIBI U3MEPEHHUS.

2. B uem cocrourt 3akoH ['eitrepa - Herrona?

3. Kax o11eHUTb SHEPTrHIO 0 - YACTULIBI?

4. VYcrpoiicTBo M npuHLMI paboThl cueTurka [ eiirepa-Mrosepa.

5. TIponemoHCTpHpyHTE BO3MOKHOCTH TpUMeHeHus cpeabl Microsoft Excel (wmnm apyroit cpezpl) s
00pabOTKM IKCTIEPUMEHTAIBHBIX TaHHBIX

Ne 53 «Omnpenenenne MakCUMaIbHON SHEPrUuM [-4acTHIl U WACHTHU(PHUKAINS PATHOAKTUBHBIX Ipera-

paToB»

1. Kaxkue u3zBecTHbI pa3HOBUIHOCTHU OeTa-pacnaga? Kakas u3 HUX ucciaenyercs B JaHHOM dKCIIEpH-
MeHTe?

2. B kakux auamna3zoHax HaXOAATCS TepHO/Ibl OJTypacnaaa U SHEpruu OeTa- pacnaia Mpupo HBIX

PaIOHYKIUI0B?

KakoBbI 0OCHOBHBIE 0COOCHHOCTH B3aUMO/ICHCTBHS OETa-4acTHII C BEIIECTBOM ?

4. TIponeMOHCTpUpYHTE BO3MOXKHOCTH MpUMeHeHus cpepl Microsoft Excel (wmu npyroit cpeasr) s
00pabOTKM YKCIIEPHUMEHTAIBHBIX TAHHBIX

(98]

OIIK-4 roTOBHOCTBIO € €CTCCTBECHHOHAYYHBIX NO3UIUIA OLIeHUBAThH cTpoeHuc, XUMHMYECKHH 1 MI/IHepaJ'leblﬁ COCTaB 3eMHOI1 KOPpbI, MOp(l)OJIOFI/I‘ICCKI/Ie
0CO0EHHOCTH M TeHeTHYeCKHE THIIbI MeCTOPOXC)IeHI/[ﬁ TBEPABIX MOJIE3HBIX HCKOMMAEMBIX IIPU PEHICHUH 3a/1aY 110 PAlIMOHAJIIBHOMY H KOMIIJICKCHOMY 0C-
BOCHHIO I'€COPECYPCHOI'0 MOTCHIUAJIA HEAP

3HaTh

— MCTOABI aHaJIn3a U MOACIUPO-
BaHUA CJIOKHBIX (1)I/I3I/I‘~I€CKI/IX
MponecCoB;

— MCTOJbI U MOAXOAbI K TCOPCTH-
YCCKOMY U 3KCIICPUMCHTAJIbBHOMY
HCCICAO0OBAHUIO, NTPUMCHIACMBIC B

Ilepeyenb TeopeTHYecKNX BONPOCOB K 3k3aMeHy ( 1 cemectp):

33. Kunemaruka noctynareinbHOTo ABMKeHUs. [loHsATHE pannyc-BEKTOpa, CKOPOCTH M YCKOPEHHUS.
Hauaneubie ycnoBus. Ipsmast u oOpaTHast 3a1a4i MEXaHUKH.

34. JIBukeHue 1o OKpPYXKHOCTHU. YTOJI MOBOPOTA, YIJIOBas CKOPOCTh U YIiIoBoe yckopeHue. CBs3b
YTJIOBBIX U JIMHEWHBIX BEITUYMH.

35. KpuBonuneiiHoe aprkeHue. TaHreHIManpHOE W HOpMasbHOE ycKopeHue. IlosHoe yckopeHwue.
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¢u3uKe U pacripoCcTpaHSIOIMINECs
Ha Jpyrue o0JacTu 3HaAHUM.

VYT0a MeXy CKOPOCTBIO U YCKOPEHHUEM.

36. MuepuuanbHble cucteMbl oTcueTa. [loHstre cuibl, Maccel U uMIysibca. OCHOBHOM 3aKOH JUHA-
MUKH NTOCTYNATENbHOTO ABH)KEHUS.

37. MoMeHT uMIlyJbCa U MOMEHT CHJIbI OTHOCUTEJIBHO TOYKH. OCHOBHOE YpaBHEHHE JWHAMUKH
BpAIaTEIbHOTO JBUKEHMUSL.

38. BpamieHue BOKpyr HEMOABMXKHOM ocu. MOMEHT uHepLuu. Pacuer MOMEHTOB MHEPLMH MPOCTHIX
ten. Teopema Illreiinepa.

39. 3akoHBI COXpAaHEHHS B MEXaHUKE. 3aMKHYTas CHCTeMa. 3aKOHbl COXPAHEHHUS UMITyJIbca U MO-
MEHTa UMITYJIbCA.

40. Pabora u MoutHOCTh. KMHETHYECKAs SHEPTHUS MOCTYNATEILHOTO U BPALIATEIbHOTO JIBIKEHHSL.
41. KoncepBaruBHble cuibl. [loTeHnnanbHast sHeprus. 3aKOH COXPaHEHUs MOJHOM MeXaHMYeCKOMN
SHEpruMu.

42. ]Jlpa cnocoba omucaHMsl B3aUMOJICHCTBUS. J[BHXKEHHE YacTUIIBI B OJHOMEPHOM CTAallMOHAPHOM
nosie. CBsI3b MEX]ly CUJION U MOTEHIMAIBHOM HEPruen.

43. T'apmoHnveckue KoyiebaHusl. AMIUIMTY/A, 9acTOTa, HavyaidbHas (aza. Maremarndeckuil u pusu-
YEeCKUIl MasiTHUK. DHEPrHsi TapMOHUYECKUX KOJIeOaHU M.

44. 3aryxaroiue KojiebaHusl. XapakTEPUCTUKU 3aTyXaHUsl. DHEPrus 3aTyXarlnx KojaeoaHu.

45. OOmiee MOHATHE O BOJIHAX. XapaKTEPUCTHKH Oerymiel BoJHBI. BoHOBOE ypaBHEHHE IJIOCKOM
BOJIHBI.

46. Hanoxenue ynpyrux BosH. CTosigast BoyiHa U ee ocoOeHHoCcTH. KonebaHre HaTsIHYTOH CTPYHBI.
47. Ilocrynatsl DiHIITENHA. 3ameieHe BpeMeHU. JIOpEHIIEBO COKpallleHHue JUIMHbBI. PensTuBucT-
CKue MHBapHuaHThl. IHTEpBall.

48. PenaruBuctckuil uMmyisbe. CBsI3b Macchl, SHEPIHMU U UMITYJIbCA YACTHUIIBI. DHEPIHsl MOKOs. 3aKO-
HbI COXpaHEHMsI IPU PEIATUBUCTCKUX CKOPOCTSIX.

49. Makpocucrtema. MUKpOCOCTOSIHME ¥ MaKpocOCTOsiHUE cucteMbl. Cratuctuueckuit nojaxon. [o-
HSTUE BEPOSATHOCTU U CPEHEN BEINUMHBI.

50. ®yHkus pacupeneyaeHus: ciiydyaiHON BeNW4YuHbL. Pacripesesnienre MOJIeKyl MO MPOEKIUSIM CKO-
poCTeid.

51. Pacmpeznenenue MOJEKYI 10 MOy ckopocTu. Hanbomnee BeposiTHas, CpeHss U CPEAHEKBA-
paTHyYHas CKOPOCTH.
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52. Mogene wupeanbHOro rasa. JlaBieHune W TeMmMmeparypa € TOYKM 3pEHUS MOJIEKYJSIPHO-
KMHETUYECKON TEOPUU. Y PaBHEHUE COCTOSHUS UIEAIBHOIO rasa.

53. PacnpesneneHue MoJeKy UAEAIBLHOTO ras3a 1o BbICOTE B MOJIE TshkecTH 3emiu. bapomerpruueckas
dbopmymna.

54. Tlonsatue crenenei cB0OOObI MOJIEKYIIbI. TeopeMa 0 paBHOpPACIPEIEIeHUH SHEPTUU IO CTENEHSIM
CBOOO/IBI.

55. BHyTpeHHsIsI 3Heprus Kak GyHKIHs COCTOSIHUS cucTeMbl. [lepBoe Hauano TepMoAMHAMMKY.

56. PaboTa kak ¢yHKIHS niporiecca. M3oxopuueckuii, n300apruuecKuii 1 N30 TEPMUYESCKUI MPOTIECCHI.
57. TloHsATHE TEIIOEMKOCTH. TEMI0eMKOCTh PU N30XOPHUUECKOM U M300apudeckoM npoueccax. [lo-
CTOSIHHAsI afja0aThl.

58. Ammabaruyeckuii mporecc. [lepBoe Ha4ano TEPMOIMHAMHKH IS aquabaTHYecKoro Impoiiecca.
VYpasuenue [lyaccona.

59. Huxmmueckuit nmporecc. KoapGuImeHT moyie3HOro NEHCTBUS TEIUIOBOW MalInHBL. BTopoe Haua-
10 repmoauHamMuku. @opmynuposku Kitaysnyca u Kenpsuna.

60. TIpobrema HEOOPATUMOCTH TEIUIOBBIX MPOIIECCOB. DHTPOTHS CUCTEMBI U €e CBoiicTBa. Teopema
HepHncra.

61. OcHOBHOE ypaBHEHHE TEPMOJUHAMHUKU. DHTPOIUS UJCAIbHOTO raza. Mi3MeHeHne 3HTpoNuu npu
U30IIpoLeccax.

62. Hukn Kapno. Teopema Kapno. Tepmoannamuueckas 1mkaiza temneparyp. TpoifHas TOuka BOJIbI
KaK penepHas TO4Ka.

63. Cratuctuueckuii Bec MakpococtosiHua. Cyrb HeoOpatuMocTu. CTaTHCTUYECKUN CMBICT SHTPO-
nuu. Popmyia bosnbnmana.

64. I'paHuLIbI IPUMEHMMOCTH MOJEIHN HJcalbHOTO rasa. YpasHeHue Ban-nep-Baanbsca. M3oTepmbl
pealIbHOTO rasa.

Ilepeyenn Bonmpocos k 3a4eTty (2 cemecTp):

30. Cuiibl B3auMOJIEUCTBUSI B MpUpoJIe. DIeKTpocTarnueckoe nosie. 3akoH Kymona. HanpsbkeHHOCTH
AIIEKTPOCTATUYECKOTO TOJIst. [IpuHIMT Ccymepno3uium.

31.Cunosbie nunaH. [ToTOK BEKTOpa HAMPSIKEHHOCTH JeKTpocTaTrnueckoro nojisi. Teopema [Maycca.
32.1lorenuman. Teopema O IMPKYJISALIMKM BEKTOpAa HANPSYKEHHOCTU 3JIEKTPOCTATHYECKOTo MOJIs.
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CBs13p MEX/ly HaIlPSHKEHHOCTBIO U MIOTEHIAIOM.

33.0nextpoemkocTh. KonaeHncaropol. CoelMHEHNE KOH/IEHCATOPOB. DHEPrusi KOHJIEHcAaTopa. JHEp-

T'Usl JIEKTPUUECKOTO TOJIS.

34.0nexrpuyeckuii ToK. IITOTHOCTD TOKa. YpaBHEHUE HempepbIBHOCTH. 3akoH OMa B auddepeniu-

anbHOU (opme.

35.ConpoTusienne npoBOAHUKOB. CTOpoHHHME cuUiibl. 3akoH Oma B MHTErpajibHOU (popme.

36.I1paBuna Kupxroda st pacuera pa3BeTBICHHBIX 1ienie. MonHocTh Toka. 3akoH Jxoynsa-Jlenna.

37.EnuHas npupojia 3JIeKTpUYECKOTOo M MarHUTHoro mnoiis. [lone naBmxymerocs 3apsina. [IpuHiun

CYIEpPIO3UIMY MarHUTHBIX NoJiel. 3akoH bro-Casapa.

38.IloTok M HMPKyAALMSA BEKTOpAa MHAYKIIMKA MarHuTHOro noss. Teopema [aycca u Teopema o uup-

KYJISLHH.

39.Cuna Jlopenua. Cuiia Amrepa.

40.3akoH snexkTpomaruutHoM uHayknu dapanes. [Ipasuno Jlenna. BuxpeBoe snekrpuyeckoe mose.

41.SBnenne caMonHAyKIUU. UHIYKTHUBHOCTh. DHEPIUus KOHTypa ¢ TOKOM. DHEPIrHsi MAarHUTHOTO I10-

Jsl.

42.2nexkTpuueckoe nojie B BemniecTe. llonmspuzanus nuanexTpuka. BeKTop anekTpruueckoro cmerie-

Hus. J{usnekTpudeckas pOHUIIAEMOCTD BEIIECTBA.

43.MaruutHoe nose B BemectBe. HamarunueHHocTs. HanmpspkeHHOCTh MarHUTHOTO Mosis. MarHuT-

Hasl IPOHUIAEMOCTh BellecTBa. @eppoMarHeTHKY.

44. Cucrema ypaBHeHUI MakcBenia Kak 0000IIeHNE pa3pO3HEHHBIX SBJICHUHN 3JIEKTPUYECTBA U Mar-
HeTu3Ma. MarepuasibHble YpaBHEHHUSL.

45. CpoiicTBa ypaBHeHH MakcBeia. [Ipeacka3anue cyecTBOBaHUS JIEKTPOMArHU THBIX BOJIH.

46. DnexTpoMarHuTHbIe BOJHBI. BosiHOBOe ypaBHeHue. CBOWCTBA JIEKTPOMATHUTHBIX BOJIH.

47. Ilnockas 3JIeKTpOMarHuTHasi BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKU. DHEPrus U UMILYIIbC dJIEK-
TPOMAarHUTHOM BOJIHBI.

48. EcTecTBEHHBIN U NOJISpU30BaHHbIN cBeT. CTeNeHb NOJSpU3alK JIMHEHHO MOISPU30BAHHOTO CBE-
Ta. 3akoH Maitoca.

49. llonspu3zaius nNpyu OTPAKEHUH U MPEJTOMIICHUH CBETa Ha TPaHUIIC pa3jesia JUICKTPUKOB. YTOJ
Bbprocrepa. [[BoiiHOE TydenpesioMIICHUE.

50.Cnioco6s! nossipusanyu ecrectBeHHoro ceeta. [lpusma Huxkosis. Bpamenue ninockocty nosisipusa-
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LMY CBETA IPU MPOXOKICHUHU YE€PE3 ONITUYECKU aKTUBHYIO CPEAY.

51. IlIxana 31eKTpOMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOro auamnasoHa. IlokasaTtens npenom-
JICHUS CPEbl.

52. Korepentnsie BosHbL. HHTEepdepeHtyst cBeToBbIX BOJNH. Cl0KEHWE MHTEHCHMBHOCTEW B CiTydae
HEKOT'€PEHTHBIX U KOTE€PEHTHBIX KOJIEOaHUH.

53. OnTrueckas pa3HOCTh X0a. CBsA3b ONTHUYECKOW pa3HOCTH XOJa ABYX BOJIH C pa3HOCTHIO (a3 Me-
KAy HUMH. Y CIOBHS MakCUMyMa U MUHUMYyMa.

54. Cxema FOura nmnst nabmromeHus nHTepdepeHIi. BpeMeHHas W IpOCTpaHCTBEHHAs KOTEPEHT-
HOCTb.

55. Uatepdepennus B TOHKUX muieHkax. Habmionenue kosern Hpl0TOHA B OTpaXEHHOM M TIPOXOJIs-
IIIEM CBETE.

56. SBnenue mudpakuuu. Judpakius Openens u @paynrodepa. [punimn [olirenca-Openens.

57. Qudpakus Openens Ha KpyriaoMm orBepcTrr. 30HBI Dpenens. ['paduueckuii METO CIIOKEHUS
aMIUIUTYI.

58. Mudpaxus Opaynrodepa Ha y3KOU MpsMOIMHEHHOHN menn. JudpaknuonHas pemerka Kak co-
BOKYITHOCTb KOHEUHOI'0 YUCJIA LIENIEH.

Ilepeuenn TeopeTHYECKUX BONMPOCOB K IK3aMeHy ( 3 cemecTp):

29. TerumoBoe wusnydenue Ttena. 3akoH Credana-bonmpimana. 3akoH cmemienus Buna. ['mmotesa
IInanka.

30. ®otorddekr. 3akonsl CroneroBa. Dopmyna DUHIITEHHA.

31. ®oronsl. JlaBnenue ceeta. KopmyckynsspHO-BOTHOBOM JTyaju3M CBETa.

32. Paccesnue gotoHa Ha cBOOOIHOM 3MekTpoHe. DPopmyna KomnTona.

33. BosHoBble cBolicTBa yacTull. /[nnHa BomHBI e Bpoilna. DKkcriepuMeHTalbHbIE OITBEPKICHUS

runotessl e bpoiis.

34. Tlpunnun neonpeneneHHoctu. CooTHOIIEHUE HeonpeneneHHoctel [ eiizendepra. OcobeHHOCTH

nporecca M3MEpeHus B KBAHTOBOM MEXaHHUKE.

35. dusmnueckoe HcTONKOBaHHE BOJIH e bpoiina. BonHoBas ¢yHkuus u ee coiictBa. IlnmoTHOCTH

BEPOSTHOCTH OOHAPY)KEHUS YACTHIIBI.
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36. OcHoBHas 3ajJadya KBaHTOBOM MexaHukH. HecrtanmonapHoe u cranuoHapHoe ypaBHeHue Llpé-
JMHTepa.

37. Yactuma B OJHOMEpPHON OECKOHEUHOW NPSIMOYTOJbHOM mMoTeHIManbHOM sMme. KBanToBanue
sHeprun. CoOCTBeHHBIE (DYHKIIUU COCTOSIHUS YACTHIIBI.

38. IIpoxoxkneHue YacTUIIBl Yepe3 MOTCHIMANbHBIN O0apbep. TyHHENbHBINA AP QEKT.

39. KBaHTOBBIN rapMOHUYECKUN OCLIWILISITOP.

40. Tlmanerapnas mojenb atoma. [Toctymarel bopa. KBaHTOBaHME SHEPTrUU BOIOPOAOIIOI0O0HOM CHC-
TEMBI.

41. Uznydyenue BoAOpoaA0NOA00HBIX cucTeM. CrieKTpaiabHble cepun aroMa Boaopoaa. O0oOliieHHas
dopmyna barpmepa.

42. CnekTpsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOoH Mo3iu.

43. VYpasuenue lpeaunrepa s aroma Bojopoa. KBantoBanue MmomeHTa ummysbca. [IpaBuna ot1-
oopa.

44. Cnun anexktpoHa. KBaHTOBBIE Uncia, ONMUCBHIBAIOIINE COCTOSHUE 3JIEKTpoHA B atome. KpaTHocTh
BBIPOJKJICHU dHEpreTudeckux yposHeu. [Ipuanun [Taymu.

45. TIpWHIHAI TOXKJSCTBEHHOCTH OJIMHAKOBBIX YacTull. Bo3oHbI U ¢epMuoHbl. KBaHTOBEIE pacmpeie-
JICHUSL.

46. CBoOOHBIE AMEKTPOHBI B MeTailsie. DHeprust @epmu. 30HHAs TEOPHUS TBEPBIX TEI.

47. DAeKTpOonpoBOAHOCTh METAJUIOB U MOJIYIPOBOAHUKOB. CBEPXIPOBOANMOCTD.

48. SBnenue pagmoakTuBHOCTH. OCHOBHOM 3aKOH paJnoakTUBHOTO pacrnana. [locrosiHHas pacnaja.
IIepnon nomypacnaza.

49. CoctaB 1 XapakTepUCTUKH aTOMHOTO siipa. KanenbHas monens. Pasmep u cniuH siapa.

50. Macca u 3Heprus CBsI3U aTOMHOTO $iipa. 3aBUCUMOCTD Y/IEIbHOW SHEPTUs CBSA3M OT MACCOBOTO
yucia. O0onoueyHast MOJIeb sSapa.

51. SnepHble peakiuu. DHEprus peakuuu. Peakiuu AeiaeHust U CUHTE3a sSep.

52. PamuoaktuBHbIe psAnbl. OCHOBHBIE 3aKOHOMEPHOCTU O-M3IydeHHs sjep. JmmHa cBoOOAHOTO
npo0era a-4acTull.

53. Tpwu Bupaa B-pacmana. DHepreTUUeckuii criekTp -uactuil. HelitpuHo.

54. OcobenHocTH y-u3nydenus saep. [IpoxoxkieHne y-KBaHTOB Yepe3 BEIIECTBO.

43




CrpyKTypHBIii 251€-
MEHT
KOMITETEHIINH

[Tnanupyemblie pe3yabTaTsl 00y-
YCHUS

OneHouHbIe CpesicTBa

55. Knaccugukamnus 31eMeHTapHBIX YacTHIl. JlenToHbl. JIenToOHHBIN 3apsi.
56. Anponsl. bapuonnsiii 3apsa. KBapkoBasi MoIeIb aJJpOHOB.

YMmeTn

— UCTIOJIB30BATh CIIOKHBIE (hU3U-
YEeCKUE MOJICIU JUISI ONTUCAHUSI
pEaIBHBIX MPOIIECCOB, BHIOUPATH
METO/IbI UCCIICIOBAHHMS, C TIOMO-
HIbIO TPHOOPOB U3MEPSITH (PU3H-
YECKUE BEJIMYHMHBI, IPOU3BOIUTH
00paboTKy IKCIIEPUMEHTATEHBIX
JaHHBIX, IIPOBOIUTH aHAJIH3 TO-
JYY9EHHBIX PE3yIbTATOB.

IIpuMepHBIi NepedyeHb NPAKTHYECKUX 3aaHU
1 cemecTp
3aganme 1.Touka IBMKETCA B INIOCKOCTH YOy MO 3aKOHY: x =-2r,y =4/(1-¢). Halitu ypaBHenue

TpaekTopuu y = f(x) ¥ U300pa3uTh ee rpauuecKu; BEKTOP CKOPOCTH Iy U YCKOPEHHUS & B 3aBucn-
MOCTH OT BPEMEHH; MOMEHT BPEMEHH to, B KOTOPBIH BEKTOP YCKOPEHHS & COCTABISIET Yol /4 ¢ Bek-
TOPOM CKOPOCTH V. Orger: y=—x'—2x; V=-0"+4(1-20)7, &= 8%, t5=0,75c.

3amanue 2. Teno Bpamaercss BOKPYT HENOABHMKHOM OCH IO 3aKOHY ¢=2+4.t—2.¢*. Halitu: 1)
Cpe/iHee 3HAUCHHE YIII0BOM CKOPOCTH (o) 3@ IPOMEXKYTOK BPEMEHH OT t=0 10 OCTaHOBKH; 2) YIIIOBYIO

CKOpPOCTh TeJla B MOMEHT BpeMmeHH t=0,25 c; 3) HopMaibHOE YCKOPEHUE TOUKH, HaXO s1Ielcs Ha pac-
CTOSIHHE | M OT OCH BPAILIGHHS B TOT e MOMEHT Bpemeru. OtBet: 2paz/c; 3 paw/c; 9 m/c’.

3aganue 3. [llap maccoit m;=4Kr JABMKETCS CO CKOPOCTBIO V=5 M/C B CTAJIKUBACTCS C IIAPOM
Maccoil my =6 Kr, KOTOPBIH JIBMKETCS €My HaBCTPeUy CO CKOPOCThI0 V=2 m/c. Ompenenure cKopo-
CTH IIapOB MOCJE yAapa. YIap cuuTarh aOCOJIOTHO YIPYTUM, IPSAMBIM U IeHTpalibHbIM. OTBeT: 3.4
Mm/c, 3,6 M/c.

3ananme 4. Ban B Bujie CIUIONIHOTO IUIUHIpa Maccoid m;=10 Kr Haca)keH Ha TOPU30HTAIBHYIO
ocb. Ha munmuHap HamMOTaH IIHYp, K CBOOOJTHOMY KOHITY KOTOPOTO IOJIBEIICHA TUPS MAacCod myp=2
kr. C KakuM YCKOpEHHMEM OyZeT OonmycKaTbCsl THps, €CIM €€ MPEeJoCTaBUTh camoi cebe? Otset: 2,8
M/c?

3aganme S. OnpenenuTs NEpUoJl, YaCTOTY M HaYaJIbHYIO a3y KoJeOaHUH TOUKH, ABHKYIIEHCS
10 YPAaBHEHUIO: x=A-sinw(f+7) TAE O=2,5T c'l, 1=0,4 ¢,A=0,02 m. KakoBa CKOpPOCTb TOYKHA B MOMEHT
Bpemenu 0,8 c¢. Oter: T=0,8¢c; v=1,25 ¢! v=0,157 m/c.

3apanme 6. Haiinure 11 ra3000pa3HoOro azoTa TeMmeparypy, Ipu KOTOPOH CKOPOCTSIM MoJie-
Ky v = 300 M/c u v, = 600 M/C COOTBETCTBYIOT OJMHAKOBBIE 3HAYCHUSI (DYHKIUHU PACIPEICTICHHS
Maxkcsenna f(¥). Oteet: 7 _ MU =) a0

4k In(V, /V,)
3amanue 7. VeanbHblil IBYXaTOMHEIH Ta3 06beMoM 5 1 u gasnenneM 10° Tla m30oxopudecku
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Harpeiu, B pe3yJabpTaTe Yero CpeiHss KUHETUYEeCKask PHEPrUsl ero MoJieKya yseauuuiaack ot 0,0796 3B
1o 0,0923 3B. Ha ckonpko Ipu 3TOM M3MEHUTHCS AaBlieHUE ra3a? B nanbpHeieM raz n30TepMUYECKU
pacHIMpiii 0 HadajabHOTO nAaBiieHus. Omnpeaenure oObeM rasa B KoHIE mpoiecca. OTBET: yBenu-
ynutcesd Ha 0,16 Mlla; 5,8 1.

3apanme 8. Onpenenute KOdPPUIUEHT TETUIOMPOBOJHOCTH A a30Ta, €CIU KOIDPUIIUEHT TuHA-
MUYECKOH BSI3KOCTH 1) IS HETO MPH TeX ke ycnoBusx paseH 10 mxlla-c. Oter: A=7,42 MB1/™M-K.

3aganue 9. 12 T a30Ta HaXOIATCS B 3aKPBITOM cocyne oobeMoM 2 i1 mipu Temneparype 10°C.
Tocie HarpeBaHUs AaBJICHHE B COCY/E CTano paBHO 10 MM.pT.cT. Kakoe konmdecTBo Temma Oblio co-
o6uteHo rasy npu Harpesaunn? Otset: 4,1-10° k.

2 cemecTp

3aganue 10. Cmemanu Boxy Maccoil mj=5kr npu temneparype T;=280 K c Bomoii maccoi
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) Temneparypy 6 cmecu; 2) nsmenenue AS sHTpomuw,
npoucxosmiee npu cmemuanud. Oteet: 323 K; 0,3 xJIx/K.

3aganue 11. Toueunsie 3apsnasl ;=10 HK u q;=-20 HK1 HaxoasTCA B BO3/IyXe Ha pacCTOSTHUU
10 cm apyr ot apyra. OnpenenuTs HAMPSKEHHOCTH MOJIS B TOUKE A, yJaleHHON Ha paccTosHUE 6 cM
OT IEepBOro U Ha 8 cM oT BToporo. Kak n3MeHuTcs NoTeHIMAIbHas SHEPTUs B3aUMOJICHCTBUS 3apsi-
JIOB, €CIIU MEPEMECTUTh BTOPOM 3apsj B 3Ty Touky? Kakyro /uig 3TOro Hy)KHO COBEPILIHUTH paboTy?
Otsert: 37,6 kB/M; 12 Mx/[x.

3apanme 12. Tpu MIOCKUX BO3AYIIHBIX KOHAeHCaTOpa ¢ eMKocTsMu C;=1,5Mk®D, C,=7 MkD,
C3;=2 MKk® coenuHEHBI MOCIEI0BATENBHO U IPUCOEANHEHBI K UICTOYHUKY TOoKa. [Ipu 3Tom 3apsn BTO-
poro koHzxencaropa paset 14-10™ Kur. a) Haiitu sHepruto 1ot 6arapen. 6) He oTKiro4as HCTOYHHKA
TOKa OT OaTapen KOHAEHCATOPOB, Pa3/IBUralOT IUIACTHUHBI TPETHEIO KOHJAEHCATOPA, YBEIUUYMBAs pac-
CTOSTHUE MEXIy HUMU B 2 pa3a. Haiitu usmenenue eMkocTH u 3apsiga 6arapeu. Oteer: 490 m/Ix, 0,21
MK®D, 0,4 MKi1.

3apanme 13. /IBa snementa (€, = 1,2 B, r; = 0,1 Om, & = 0,9 B, r, = 0,3 OM) coetuHEHbI 0JTHO-
UMeHHbIMU nontocamu. ComnportuiieHre R coenuHuTenbHbIX MpoBoJoB paBHO 0,2 Om. Onpenenuthb
CHJIy TOKa B 1lenu | U pa3HOCTh MOTEHIMAIOB Ha 3aKUMax Kaxjaoro ucrounuka. Oreset: 0,5 A; 1,15
B; 1,05 B.

3ananmne 14. Kpyrosoi#t Butok paanycom R=15,0 cM pacronoxxeH OTHOCUTEIBHO OECKOHEYHO
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JUIMHHOTO IIPOBOJIa TaK, YTO €ro IJIOCKOCTh MapaiiesnbHa npoBoay. Ileprnenaukynsp, BOCCTaHOBIIEH-
HBIM Ha IPOBOJ M3 LIEHTpa BUTKA, ABJIETCS HOPMAJBIO K IUIOCKOCTH BUTKa. Cuia TOKa B MPOBOJE
[,=5A, cuna Toka B BuTKe Toku [,=1A. PacctosiHue oT 1ieHTpa BuTKa A0 npooaa d=20 cm. Ompene-
JIUTE MarHUTHYIO MHAYKIHIO B IIeHTpe BUTKa. OTBeT: Bo=0,5MK T

3ananme 15. [IpoBoasumii TIIOCKUH KOHTYp, UMeOIuil GopMy okpyxHOCTH paguyca r = 0,05
M TIOMEIIEH B OJHOPOAHOE MarHUTHOE TOJIE TaK, YTO JIMHUHA MarHUTHON MHYKIIUH TI0JIsI HAIIPaBJICHBI
MEePHEHUKYIISIPHO TIOCKOCTU KOHTypa. CompoTuBiienne koHTypa R = 5 Om. MaruutHas uHIyKIus
MmeHsiercst o 3akoHy B = kt, roe k = 0,2 Tu/c. Onpenenure: a) 3.4.C. MHAYKIIMKA, BO3HUKAIOIIYIO B
3TOM KOHTYype; 0) CHily MHIYKIIMOHHOTO TOKA; B) 3aps/, KOTOPBIM MPOTEUYET MO0 KOHTYPY 3a MEPBHIE 5
cexkyHa uamenenus noisa. Oteer: 1,6 MB; 0,3 MA; 1,6 MK,

3aganme 16. Karymka HamoTaHa MeIHBIM MPoBoaoM auamerpoM d=0,2 MM ¢ oOmieit AIHHON
[=314 M n umeer unayktuBHOCTh L=0,5 I'H. OnpenenuTts cOonpoTUBIEHNE KaTyIIKU: 1) B L€y no-
CTOSTHHOTO TOKa; 2) B LIETH MepeMeHHOro Toka ¢ yactotoi v=50 I'u. Oteet: R=160 OM; R=224 Om.

3aganue 17. B onpite FOHra crexisiHHas MiacTUHKA TOJIMHOM B 2 CM NOMELIAETCSl HA MyTH
OJIHOTO W3 MHTEP(EpUPYIOLINX JIydel NepneHAUKYISIpHO J1ydy. Ha CcKOJbKO MOTYT OTIMYaThCs APYT
OT Jpyra 3Ha4eHHs MOKa3aTeis MPEJOMIIEHUS B PAa3JIMUHBIX MECTaxX IUIACTUHKU, YTOObl M3MEHEHUE
Pa3HOCTHU X0J1a OT 3TON HEOJHOPOIHOCTH He mpeBbimano 1 mkm? OtBeT: A<n=5- 107

3apanme 18. [1ydok Oenoro cBera magaeT HOPMAIBHO K TTOBEPXHOCTH CTEKISTHHOM TJIACTHHKHU
tommuHOM d=0,5 MM, Haxoxselcs B Bo3ayxe. [loka3aTens npenomieHus crekina n=1,5. B pe3ynb-
TaTe MHTEP(EepPEHINN UHTEHCUBHOCTh HEKOTOPBIX BOJIH, UIMHBI KOTOPBIX JIeKaT B Ipeenax BUAUMO-
ro crnekrpa (ot 400 mo 700 HM), ycunuBaeTcs npu oTpakeHuu. OnpeaenuTe ATUHBI 3TUX BOJH. OT-
BeT: 0,6 Mkm4 0,43 MKM.

3ananme 19. [lnockas BonHa (A=0,5MKM) MagaeT HOPMAJIBHO Ha TUaparmy ¢ KpyribiM OTBEp-
ctueM auamerpoM 1,0 cm. Ha kakom paccTOSTHUM OT OTBEPCTHSI HA €r0 OCH JI0JIKHA HAXOJAUTHCS TOY-
Ka HaOJI0ZeHMsI, YTOOBI OTBEPCTHE OTKphIBANO: 1) oaHY 30HY PpeHnento; 2) nse 30Hb Ppenensa? Ot-
Bet: 50; 25 M.

3 cemecTp
3apanme 20. Haiitu HanGoabIuii MOPSAOK CIIEKTpa JIJIs JKENTOW JTMHUU HATPUS C JJIMHOW BOJI-
Hbl A=589 HM, eciay NOCTOsHHAs TU(pakMOHHON pemeTkn d=2MkM. CKOJIbKO BCEr0 MaKCHMYMOB
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naer sra pemrerka? [1o1 KakuM yrioM ¢ Habmoxaercs nocnenunii Makcumym? Otser: 3; 7; 62°.

3apanme 21. J[Ba momjsipu3aropa pacrojOXKEHbl TaK, YTO YTOJ MEXIy HX IUIOCKOCTSIMHU
nporryckanust paper 25°. OnpeenuTh, BO CKOIBKO Pa3 YMEHBIINTCS HHTEHCHBHOCTD €CTECTBEHHOTO
CBETa NpU MPOXOKJeHUH: 1) yepe3 oauH (MepBBI) mossipu3arop, 2) yepe3 oba moJspu3aTopa.
KoadurmenT nornomenus ceera B moispuzarope pasex 0,08. Orser: 2,17; 2,88.

3apanme 22. Yepnoe teno umeer temneparypy 3 kK. [lpu oxnaxkaeHuu Tena JiMHA BOJIHBI,
MPUXOAAIIASACA HAa MAaKCUMYM H3JIy4aTeIbHOM CHOCOOHOCTH, M3MeHmiIach Ha 8 MkM. [lo kakoi
TeMIieparypsl oxsnaauiock Teno? Oteer: 323K.

3apanme 23. Y3kuil MydoK MOHOXPOMATHYECKOTO PEHTICHOBCKOTO M3JIyUYEHHUsI MajaeT Ha pac-
ceuBarollee BemecTBo. [Ipu 3ToM uiHA BOJIHBI U3JIYYEHUS, PACCEIHHOTO MOJ yrilaMHu 60° u 120°,
OTIIMYAIOTCS IPYT OT Apyra B 2 pasza. CuuTas, 4To paccesHue MPOUCXOAUT Ha CBOOOJHBIX DJIEKTPO-
Hax, HalTH JJIMHY BOJIHBI NTajatoniero uainydenus. Orsert: 1,2 nM.

3ananme 24. Kpacnas rpanuna Qoroaddexra ajis HEKOTOporo meTtaiuia paBHa 275 um. Haii-
TH: 1) paboTy BbIXOJa AJIEKTPOHA U3 3TOTO METalIa, 2) MAaKCUMAJIbHYIO CKOPOCTh 3JIEKTPOHOB, BBIPHI-
BAE€MBIX M3 3TOTO METaula CBETOM C JUIMHOW BOJH 180 HM, 3) MakCUMaJIbHYI0O KHHETHYECKYIO DHEP-
THIO 3THX JeKTPOHOB. OTBeET: 4,523B; 9,1-10° m/c; 2,383B.

3aganue 25. DnexktpoH obOnagaer kuHeTnueckoi sHeprueit 30 3B. Onpenenuts neOpoiines-
CKYIO JUTMHY BOJIHBI 3JIEKTPOHA. BO CKOJNIBKO pa3 M3MEHMTCS 3Ta JUIMHA BOJHBI, €CIH KHHETHYECKAs
sHeprust ymenbinutcesa Ha 20%? Otsert: 2,2- 10"m; 1,12.

3aganue 26. [Ipu nBMOKEHMM YacTUIBI BAOJIb OCH X CKOPOCTb €€ MOJKET OBbITh OIpe/eseHa C
TOYHOCTHIO (ommOKoif) 10 1 cM/c. HaliTn HeompeeneHHOCTh KOOPAMHATHI, €CITU YaCTUIICH SBIISIETCS:
1) anexTpon, 2) apobunka maccoii 0,1r. Otser: 0,01m; 107%m.

3aganue 27. Yactuna HaxoauTcs B OECKOHEYHO IITyOOKOW OJTHOMEPHOU MOTEHIIUAIbHON UMEs
MUHUMAaJbHYIO 3Hepruto. KakoBa BepoOsSTHOCTh OOHApYKEHHs YacTUIBI B cpeaHeil Tpetu simbr? OT-
Bet: 0,609.

3ananme 28. Onpenenuts JJIMHY BOJHBI, COOTBETCTBYIOIIYIO TpEThel TuHUM cepur banbmepa:
1) B criektpe usnydenuu Boaoposa, 2) B cnekrpe usnyuenus nona renus. Oteer: 434um, 109uM.

3anaunme 29. OnpesenuTe NePHO MOTYpACTaja U HAYAIbHYIO aKTHBHOCTh BUCMYTa g Bi, eciu
. 1
M3BECTHO, YTO BUCMYT Maccoil m = 1 1, BeiOpackiBaeT 4,58-10 i S —dacrui 3a | cekynay. Bo ckoibko
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pa3 U3MEHHUTCA aKTUBHOCTH 3a Mecsil? OTBeT: 5 cyTok; 64 pa3sa.

3aganue 30. Sdnpo Oepmwms-7 f-paguoakTuBHO 1Mo cxeme K-3axBara. 3ammcats peakiuto. Ka-
KM€ YacTUIIbI IPU 3TOM 00pa3oBaInuch?

3aganue 31. Beruuciute B a.e.M. Maccy sapa '°C, y KOTOPOTO PHEPIUsl CBSI3U Ha OJIUH HYKJIOH
paBHo 6,04 MaB. Otser: 10,0135 a.e.m.

3apanme 32. CosiHeUHAs MOCTOSIHHAS [Tl 3eMJIH (SHEPTHS COJIHEUHOTO M3JIyUYEHHUs], 1a/Ial0IIero
B EIMHUI]y BpPEMEHH Ha EIWHUILY IUIOINAAM B NEPHNEHAMKYISIPHOM HampasiieHHH) paBHa 1370
Jlx/c-m”. Onupasch Ha 5Ty BETHUMHY, HAHINTE, CKOIBKO 110 MACCe BOIOPO/A BEITOPAET ©XKECEKYH/IHO
BHYTPH COJIHIIA, €CITM U3BECTHO, YTO MCTOYHUKOM SHEPTHH COJIHIA SBJSIETCS CHHTE3 YETBHIPEX S/Iep
BOZIOpo/ia ¢ oOpa3oBanueM sjpa renusi-4. Oreer: 630 muH.T/C.

Bnanets

— HaBBIKAMU pabOTHI C HMIMPOKUM
Kpyrom (pu3ndeckux npubopoB U
000py/IOBaHUS;

— METOJIaMU IIPOBEACHUSI PU3U-
YECKHUX U3MEPEHMI, pacyeTa Be-
JIMYMH, aHAJIA3a [TOJTy4E€HHBIX
JAHHBIX ¥ HaBBIKAMH TTAHUPO-
BaHHUS UCCIIEI0BATENIBCKOTO IIPO-
necca.

IIpumepHBbIii IepeyeHb BONPOCOB U 33/1aHNM 110 J1a00paTOpPHBIM padoTram
1 cemecTp

Ne 1 «IIpuMeHeHME 3aKOHOB COXPAHEHUS VISl ONIPENEIICHUs CKOPOCTH TOJIETa IYJIN»

7. IlpuBenure mpuMeEpsl CUJI, JAIOLIUX pa3sHble BUABI MOTECHIMAIBHOW dHepruu. Kakue n3 HUX npu-
CYTCTBYIOT B JaHHOU paboTe? M300pazure cxeMy SKCIEPUMEHTAIbHON YCTAaHOBKH U YKaXXUTE Ha
HEH CHJIbL, ISHCTBYIOLIUE Ha BCE T€Ja, BXOAIINE B CHCTEMY, B KayKJbIi MOMEHT BPEMEHHU.

8. Kaxue BenMuMHbBI UMENU KMHETHYECKAs U MOTEHLMAIbHAs SHEPTHSI CUCTEMBl «IYJISI+MasTHUK» B
pa3nuyHble MOMEHTHI onbITa? IIpeacTaBpTe cXeMy M3MEHEHUs KMHETHMUECKON U MOTEHIMAIBHOU
SHEPrUU CUCTEMBI.

9. Jlns KakMX MOMEHTOB BPEMEHM B JAHHOM SKCIIEPHMMEHTE MOXKHO NMPUMEHSTh 3aKOH COXPAaHEHHUS
MEXaHWYECKOM 3HEPruy, a sl KaKuxX Henb3s u nodemy? Cxema.

10.lns KakuX MOMEHTOB BPEMEHHM B JAHHOM SKCIIEPUMEHTE MOXHO NMPUMEHSTh 3aKOH COXPaHEHHUS
UMITyJIbCa, a JUId KaKuX Henb3s U nouemy? Cxema

11.Mcronb3yst 3aKOHBI COXpaHEHUS MOJTydnTe (HOpMyITy JJIS pacueTa CKOPOCTH IOJieTa My d B JIaH-
HOM paborTe.

12.Kak npousBoautcsa 00paboTka SKCIIEpUMEHTAIbHBIX JaHHBIX B JaHHOU paboTe. Kak onpenensercs
JIOBEPUTENbHBIN MHTEPBAJ CKOPOCTU U CPE/HAS KBaJpaTUyecKas MOTPENIHOCTh OTKIOHEHUS Ma-
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SITHUKA?

Ne 4 «MccnenoBanue BpalareabHOTO JBM)KEHUSI TBEPIOTO Tella BOKPYT HETOABUKHON OCH»

2.

7.

10.

1.

12.

KakoB xapakTep 3aBUCMMOCTH MOMEHTAa MHEPLIUU OT PACCTOSIHUS, HA KOTOPOM HaXOJUTCS TEJIO OT
ocu Bparienus? B nannoii padote. [octpoiite rpaduk 3TOM 3aBUCIMOCTH.

Kak skcrniepuMeHTanbHO OnpeensieTcss MOMEHT HHEPILIMHU Tella B TaHHOH JabopaTopHOii padoTe?
Kakue 3aKkoHBI cOXpaHEHHsI IPUMEHSIOTCS /ISl BBIBOJA pacdeTHBIX (hopmyn? Tlomyunte popmyny
JUI pacueTa MOMEHTA UHEPLIUU MasiTHUKA.

KakoBa 3aBUCHMOCTb YIJIOBOIO YCKOPEHUS Te€Jla OT MOMEHTA IIPUJIOKEHHBIX K HEMY CHUJI U MOMEH-
ta nHepuu Tena? [locrpoiite rpaduk JaHHONM 3aBUCUMOCTH

Kak na mastHuke O0epOeka MOTyT OBITH OIMpPEAENICHbI YTI0BOE YCKOPEHHUE, MOMEHT JIEUCTBYIO-
IIUX CWJI U MOMEHT UHepuun?

Kak B naHHO#N paboTe pacCYUTHIBAETCS MOTPEIIHOCTD ONPEIEICHUsI MOMEHTA UHEPLIUU TENla OTHO-
CUTEJILHO MPOU3BOJIBHOM OCU BpaLCHUS?

[TpogeMoHCTpHpYITE BO3MOXKHOCTH TpUMeHeHus cpeabl Microsoft Excel (wnm apyroit cpezpr) s
00pabOTKH IKCTIEPUMEHTAITBHBIX TAaHHBIX.

Ne 5 «Onpenenenue XapakKTepUCTHK 3aTyXaIOMUX KOJICOaHUH (PU3HUECKOTO MasSTHUKA

8.

9.

10.
1.

12.

[Touemy KoneGaHUsI MasgTHUKA B JaHHOH paboTe OyIyT 3aTyXaroIIUMH, Ja)Ke MPHU BBHIKIIOUEHHOM
3JIEKTpOMaruure?

3anuimmuTe ypaBHEHUS 3aTYXaIOUINX M HE3aTyXaloIUX KoJIeOaHul, CpaBHUTE UX.

Kak ammunTyza 3aryxaromux KojeOaHuii 3aBUCUT OT BPEMEHHU U OT YHciia KoJieOaHuit?

KakoB ¢u3uveckuii cMbICT BETHMYMH MPUMEHUTEIHHO K JAHHON paboTe: HavajdbHas aMILTUTYIA
KoJeOanuii, HauanbpHas ¢a3a KojaeOaHUi, KPyroBas 4yacToTa KojeOaHUH, mepuo KoiedaHui, Ko-
>pPUIMEHT 3aTyXaHHsl, BpeMs peJaKcaluu, JOorapupMUUECKUl JEeKpPEMEHT 3aTyXaHHs, J0OpOT-
HocTh. Kak onu mensttorest ¢ pocrom U?

Kak MeHs10TCA XapaKTEepUCTUKH 3aTyXaloUUX KoJeOaHUi HavajabHas aMILIUTyJa KojeOaHui, Ha-
yanbHas (asza xojeOaHM, KpyroBas yacToTa KoJjeOaHui, mepruo KouebaHui, ko3 UIMeHT 3a-
TyXaHHS, BPEMs peJIaKkCalliy, JIorapu(GpMUIecKuii TeKpeMEeHT 3aTyXaHus1, TOOPOTHOCTh €CIH OJUH
13 MmapameTpoB JaHHOTO (usmueckoro mastHuka: [, m, L , k yBenmuutcs (Jinbo ymeHbIIUTCS)
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npu (PUKCUPOBAHHBIX 3HAYEHUSX OCTABIINXCS?

13. [l yero, B 1aHHO# paboTe, TpaduKH CTPOST B JorapupmuueckoMmacirade?
14. TIpogemMoHCTpUPYHTE BO3MOKHOCTE puMeHeHus cpebl Microsoft Excel (wmu apyroit cpensr) st

00pabOTKH IKCTIEPUMEHTAITBHBIX TAaHHBIX.

Ne 11 «3y4eHune CTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

5.

6.

KakoBo pacnpenenenue npobu no siueiikaM Ha jnocke ['anprona? Kakoe pacnpenenenue aHano-
IM4YHO AaHHOMY B MKT?

KakoBo pacnpeneneHue 3JIeKTPOHOB MO MOJYJII0 CKOPOCTH B JaHHOUM padoTe? UTO MpOUCXOIUT
IIpY U3MEHEHUH HaIlpsDKEHUS Hakaza?

Kakue craructuyeckre METo Ibl IPUMEHSIFOTCS B TaHHOW padoTe?

[TponemMoHCTpUpYIiTE BO3MOXHOCTh TIpUMeHEHUs1 cpeapl Microsoft Excel (wm npyro#t cpemsr)
U1 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

Ne 14 «Onpenenenne nokasarens aauadarsl merogoM Knemana u /lezopman

6.
7.

8.
9.

OOBsicCHUTE XO/1 PKCTIEPUMEHTA M PE3YJIbTaThl pacyera.

Ha3zoBute nporueccrsl, NpoUCXOISIINE C Ta30M, B X0€ dKCIIEpUMEHTa M U300pa3ute ux rpaduye-
CKH.

3anummuTe ypaBHEHUS U BBIBOIAa (POPMYIIBI TTOKa3aTessl aquadaTsl.

[TpogeMoHCTpHpYHTE BO3MOKHOCTH IpuMeHeHus: cpenbl Microsoft Excel (umm mpyroit cpensr)
U1 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

10. Kak B 1aHHOI pab0Te MUHUMHU3HPYETCS NOTPEIIHOCTD SKCIIEPUMEHTAIBHBIX JAHHBIX?

2 cemecTp

Ne 21 «MccnenoBanue 31€KTPOCTATHUECKOTO MOJIS C TOMOILBIO 30H1a»

5.

6.

Yro Takoe HampsHKEHHOCTH AeKTpudeckoro noisa? Kak rpaduuecku npeacTaBuTh pacipeaeseHue
HaIpPsDKEHHOCTH B Pa3HbIX TOUYKAX 3JIEKTPUYECKOTO TOJIS B JaHHOM padboTte?
Yro Takoe MoTeHIMAN 3JIeKTpocTaTHueckoro nomsi? Kak rpaduuecku npeacTaBuTh pacrpeserne-
HUE NOTEHIMAJIa B Pa3HbIX TOYKAX AIEKTPUUECKOTO MOJIsI B JaHHOU paboTe?
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Uemy paBHa paboTa MO MEPEMEIICHUIO 3apsaa BIOJb SKBHIIOTEHIIMAIHLHOW TTOBEPXHOCTH H TIO
3aMKHYTOMY KOHTYPY, OTPAaHUYCHHOMY y4acTKaM¥ CHUJIOBBIX M SKBHIIOTCHIIUAIBHBIX TUHUN? BbI-
YqHUCIUTE PadoTy MO MEPEMEIICHHUIO 3aps/a 1Mo 3aJaHHON TPAeKTOPHH.

Kak u3MeHUTCS KapTHHA CUIIOBBIX U DKBUIIOTEHITUAILHBIX JIMHUNA MTPU YBETHUECHUH (YMEHBIIICHUHN )
HANPSDKEHHOCTH MEXIY dJICKTPOIaMHu?

Ne 24 «Pacmmpenue npeaenna n3aMepeHus: aMnepMeTpa MOCTOSHHOTO TOKa»

8.

9.

10.

1.

12.

13.

14.

KakoB mpuHIMI AEHCTBUS AIIEKTPOUIMEPUTENBHBIX MPUOOPOB MArHUTOIIEKTPUUYECKOTO U BJIEK-
TPOMarHUTHOIO TUIIA, IPUMEHSIEMBI B JaHHOU pabdoTte?

UTto Ha3bIBAIOT TOKOM IIOJIHOTO OTKJIOHEHUS U HAINPSKEHUEM IOJHOTO OTKIOHEHHUSI AJIEKTPOU3MeE-
puTensHOTO TIprbdopa?

Kakum 00pa3om BKJIIOYAIOT aMIIEPMETP U BOJIBTMETP B 3JIEKTPUUECKYIO LIEMb Ui U3MEPEHUS TOKa
n HanpsokeHusa? IIpoaeMOHCTpUPYHTE HAaBBIKM BKJIHOYEHHS STUX NPUOOPOB B IJIEKTPUUYECKYIO
LEMb.

UYro takoe myHT? J[71s yero u kak oH ucnoiib3yercs? [IpoaeMoHcTpupyiiTe NCHOIb30BaHUE LITYH-
Ta.

UYro Takoe nobaBouHOE conporuieHue? /st yero u kak oHo ucnosassyercs? IIpogemoncTpupyii-
T€ UCIOJIb30BaHUE 100aBOYHOTO COMPOTHUBIICHUS.

[TpogeMoHCTpHpYITE BO3MOXKHOCTH IpUMeHeHus1 cpeabl Microsoft Excel (wm apyroit cpezpr) s
00pabOTKH IKCTIEPUMEHTAITBHBIX TAaHHBIX.

Kak B 1aHHO# paboTe MUHUMHM3UPYETCS MOTPEIHOCTD SKCIIEPUMEHTAIbHBIX JaHHBIX?

Ne 28 «OmnpeneneHre WHAYKTHBHOCTH KaTYIIKA W MarHUTHOH MPOHHMIIAEMOCTH (EppOMarHUTHOTO
Tena»

5.

6.

Kakue npubopbl npuMeHsUTMCh B TaHHOK paboTe IS Ompeienus napaMeTpoB MOCTOSHHOTO U Tie-
PEMEHHOI0 TOKa?

[Tosmyuyure Gpopmyiy Ui pacdera IOJHOTO COMPOTUBIICHHUS LENN MEPEMEHHOTO TOKA, HCIOJIb3Yye-
MOl B JaHHOU paboTe (Wi MpeACcTaBIEHHON ITpenoJaBaTesieM).

Kak ompenensiyiack MHAYKTUBHOCTb KaTYIIKH B JaHHOW pabote? Kakum emie crnmocoGoM MOKHO
ONPpCHACIINTD I/IHIIYKTI/IBHOCTB?
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8. TIpomeMoHCTpUPYITE BO3MOKHOCTH MPUMEHEHHS cpenibl Microsoft Excel (nmu npyroii cpembr) uist
00pabOTKH IKCTIEPUMEHTAITBHBIX TAaHHBIX.

Ne 32 «Omnpenenenne paguyca KpUBU3HBI JIMH3bI U TIOJIOCHI ITPOITYCKAHUS CBETO(PMIBTPA C ITOMOILBIO
koJiery Herotona»

5. Kak o0bscHseTcs nosiBienue kosel Hetorona?

6. Ilomyuurte popmyInbl As pacueTa paaunycoB TEMHBIX U CBETIIBIX Kojel HproToHa.

7. Tlomyuute GpopMyiy s OnpeAesieHUus paauyca KpUBU3HBI JIMH3BI.

8. Kak B gaHHO# paboTe MUHUMHU3UPYETCS MOTPEUTHOCTD IKCIIEPUMEHTAIbHBIX JaHHBIX?

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK JUPPAKIIMOHHON pELIETKN

5. KakoBbl mapameTpsl U XapaKTEPUCTHKHN AU(DPAKITMOHHON pEIIeTKH, TPUMEHIEMOH B SIKCIIEpUMEH-
Te?

6. Tlomyunte GpopMyny AJsi ONPEICIICHUS [UTHHBI CBETOBOW BOJIHBI MPU JUPPAKINK Ha TU(PPaKINOH-
HOU pEILETKE.

7. KakoBo mpakTHueckoe npuMeHeHne AU (QPaKIMOHHBIX PEIIETOK?

8. Kak B naHHO# paboTe MUHUMHU3UPYETCS MOIPENTHOCTD SKCIEPUMEHTAIbHBIX JaHHBIX?

Ne 35 «Omnpenenenne KOHLEHTPALMK PACTBOPOB caxapa M MOCTOSHHOM BpallleHus»

5. Ha ocHOBe Kakoro sABJIEHUS OIPEIENAeTCA KOHLEHTpAlUs pacTBOpa caxapa B JAHHOM DKCIIEpHU-
MeHTe?

[TosicHUTE YCTPOMCTBO M IPUHLIMI ASUCTBUSA Tpu3Mbl Hukos

IlosicHUTE YCTPONCTBO M IPUHIUI ACUCTBUS MIOJYyTEHEBOTO CaxapuMeTpa

8. Kak B ganHO# paboTe MUHUMHU3UPYETCS MOIPELIHOCTD SKCIEPUMEHTAIbHBIX TAHHBIX?

= o

3 cemecTp

Ne 36 «CHsiTHe BOJIbTaMIEPHBIX XapaKTEPUCTUK (OTODIEMEHTA U ONPEeSICHHE ero YyBCTBUTEIbHO-
CTI»
6. IlpoananmsupyiiTe nosydeHHbIe B 1aboparopHoii pabote BAX
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= o

Kak onpenensiercst noctosHHas [1naHka B JaHHOM dKcIiepUMeEHTE?
Kak B 1aHHO# paboTe MUHUMM3UPYETCS MOTPEIIHOCTD 3KCIIEPUMEHTANIBHBIX JAHHBIX?
Kak B 1aHHOI1 paboTe paccUMTHIBAETCS MOTPEIIHOCTD ONpeIeIeH s MOCTOsIHHOM [1nanka?

. [IpoeMoHCTpHUpYIiTe BO3MOKHOCTh TpUMEHeHUs cpeibl Microsoft Excel (vwmm npyroi cpensr) s

00pabOTKN IKCTIEPUMEHTATBHBIX JIAHHBIX.

No 41 «MccnenoBanue Bo30yxKACHUSI aTOMOB Ta3a

Nowm

OOBsICHUTE TPUHIMII OTIPEIIIEHUS BO30YXK/IEHHBIX COCTOSHHI aTOMOB ra3a B 9KCIiepuMeHTe?
[TosicauTe npuHUMI pabOThI AEKTPOHHOM JIAMIIBI

B xakoMm quana3oHe 3JIEKTPOMAarHUTHBIX BOJIH JISKHUT M3JIy4€HUE BO30YKJIEHHBIX aTOMOB MapoB
pPTYTH U ouemy?

Kak B 1aHHOM 3KCIIEpUMEHTE OIpeessieTcsl 00JIacThb JIOKAIN3AIMY JICKTPOHA U KaK IOJIyYCHHBIE
JTAaHHBIE COTJIACYIOTCS C TEOPETUYECKUMU MPEANOChIIKAMU?

Ne 42 «Omipenenenue ri1aBHbIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSIHUI aToOMa BOJOPOAa»

5.
6.

7.
8.

[TosicHuTE YyCTPOWCTBO M MPUHIIMI PAOOTHI CIEKTPOCKOTIA, UCTIOIB3yEMOTO B JAHHOU paboTe
[Tomyunre dopMyny JUIs ONMpENeTUHHS TIaBHBIX KBAaHTOBBIX YHCET BO30YKICHHBIX COCTOSHHUN
aToMa BOJIOPOJia U JPYTUX BOJOPOJONOIOOHBIX aTOMOB

UYro Ha3bIBaeTCS IPayHPOBOYHBIM I'paukom?

[TpogeMoHCTpHpYITE BO3MOXKHOCTH TpUMeHeHus cpeabl Microsoft Excel (wnm apyroit cpezpr) s
00pabOTKH IKCTIEPUMEHTAIBHBIX TaHHBIX

Ne 51 «HM3ydeHne 3akOHOMEPHOCTEN a-pacnazar

=0 0

YT0 Takoe aKTUBHOCTH PAAUOAKTUBHOTO 3JICMCHTA, €€ BHIYHUCJICHUEC U CAUHUIBI U3MCPCHU .
B uem coctourt 3akoHn ['eitrepa - Herrona?

Kaxk o1ieHuTh SHEPrHUIo o - 4aCTUIIBI?

YcerpoiicTBo 1 mpuHLKI paboThl cueTdrka I eiirepa-Mronepa.

. [IpoeMoHCTpHUpYIiTE BO3MOKHOCTh TpUMeEHeHUs cpeisl Microsoft Excel (vwm npyroi cpensr) s

00pabOTKH IKCTIEPUMEHTAIBHBIX TaHHBIX
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CrpyKTypHBIii 251€-
MEHT
KOMITETEHIINH

[Tnanupyemblie pe3yabTaTsl 00y-
YCHUS

OneHouHbIe CpesicTBa

Ne 53 «Omnpenenenne MakCUMaIbHON SHEPruM [-4acTHIl U WACHTHU(PHUKAINSA PATHOAKTUBHBIX Ipera-

paToB»

5. Kaxkue u3BecTHBI pa3HOBUAHOCTH OeTa-pacnana? Kakas u3 HUX UCCIIEyeTCsl B JAHHOM DKCIIEPH-
MeHTe?

6. B xakux nuamazoHax HaXOJSATCS MIEPUOJIBI MOTypaciajga U SHEPruu O6era- pacnaja MPUPOTHBIX
PaIOHYKIUI0B?

7. KakoBbI OCHOBHBIE OCOOEHHOCTH B3aUMOJICHCTBUSI O€Ta-4aCTHI] C BEIIECTBOM?

8. TIpomeMoHCTpUPYITE BO3MOXKHOCT NpuMeHEeHUs cpebl Microsoft Excel (v npyroit cpessr) st

00pabOTKM HKCIIEPUMEHTAIBHBIX TaHHBIX
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6) HOpﬂ)IOK NMpOBECIACHUSA HpOMe)KyTO‘IHOﬁ aTrecranuu, MnoKasaTrtejild U KPUTCPHUHU
OICHUBAHMUA:

HpOMC)KYTOLIHaSI arrecranuda 110 AUCHUIIIINHEC «Du3uka» BKIIOYAET TCOPECTUICCKHUE BO-
IMPOCHI, MO3BOJJAIOIMIUE OLUCHUTHL YPOBCHb YCBOCHUA O6yanOHIHMHCH 3HaHHI>i, N IPaKTHYCCKHE
3aJlaHus, BBISBIISIOIINE CTENIEHb COPMUPOBAHHOCTH YMEHHH U BJIaJIeHU, MPOBOIUTCS B hopMme
sk3amena (1,3 cemectp) u B popme 3adera (2 cemectp).

DK3aMeH 10 JJaHHOW TUCIUIUIMHE MPOBOAMUTCS B YCTHOW (popme MO 3K3aMEHALMOHHBIM
ouneram, KaXJblil U3 KOTOPHIX BKIIIOYAET 2 TEOPETHUYECKUX BOMPOCA M OJHO MPAKTUYECKOE 3a-
naHue (3amaqy).

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 00ydaromuiics JEMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOe M TIIyOOKOe 3HaHHE y4el-
HOTO MaTrepuaia, CBOOOTHO BBHITIOJHSACT NMPAKTUIECKUE 3a7aHus, CBOOOJIHO ONEpUPYET 3HAHUSI-
MU, YMEHUSIMH, IPUMEHSET UX B CUTYAIHsIX TOBBIIIEHHON CIIOKHOCTH.

— Ha OIEHKY «X0opomo» (4 Oaa) — oOydJaroIIuics JEMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTEHIIMIA: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOEHBI, HO JOMYCKAIOTCS He-
3HAYUTEIbHBIE OMIMOKH, HETOYHOCTH, 3aTPYIHEHHS TPU aHATUTHYECKUX OTEPAIHAX, IIEPEHOCE
3HaHUH U yMEHUI Ha HOBBIE, HECTAHIAPTHHIC CUTYAIIHH.

— Ha OIICHKY «Y/JAO0BJIETBOPUTEILHOY» (3 Oamia) — 00yJaronuics 1eMOHCTPUPYET TTOPOTO-
BEIIl ypOBEHBb C(HOPMHUPOBAHHOCTH KOMITETCHIIUN: B X0JI¢ KOHTPOJIbHBIX MEPOTIPUSTHIA TOITyCKa-
FOTCSI OIIUOKH, TIPOSIBIISIETCSI OTCYTCTBUE OTICIBHBIX 3HAHUH, YMEHHIA, HABBIKOB, 00yJarOIIHICS
WCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHS NPU ONEPUPOBAHUH 3HAHHMSIMHA M YMEHHSIMH TIPU HUX
MIEpEeHOCe Ha HOBBIC CHTYaIUH.

— Ha OIIEHKY «HEeYJ0BJIETBOPHUTEJIbHO» (2 Oamia) — oOydaromuiicss JeMOHCTPUPYET 3HA-
Hus He Oosiee 20% TEOPETUYECKOTO MaTepuaia, JOMYCKaeT CYIIECTBEHHbBIE OMUOKH, HE MOXKET
MOKa3aTh UHTEIUICKTYaJ IbHbIC HABBIKM PEIICHHUS IPOCTHIX 3a/1a4.

— Ha OLEHKY «Hey/JOBJIeTBOPHTEJbHO» (1 Oamn) — oOyyaromuiicss He MOXET MOKa3aTb
3HaHUS Ha YPOBHE BOCIPOM3BEACHUS U OOBSICHEHHsI MH()OPMAIMK, HE MOXKET MOKa3aTh WHTEI-
JIEKTYaJIbHBIC HABBIKHM PEIICHUS MPOCTHIX 3a]1a4.

3auer oOydvaromiyecs MOJYYaloT B pe3yJabTaTe BHINIOJHEHHS BCEX BHJIOB PadOT, Tpedy-
CMOTPEHHBIX BO 2 CEMECTpe M3YYCHHUsS JaHHOW NWCIMILIMHBL. B cilydae HEBBITOJHECHUS, 3a4eT
npoBoIUTCS B (hopMe cobeceoBaHus 10 BOIIPOCAM COTIIACHO MIEPEYHIO BOIIPOCOB K 3a4ETYy.

Ilokazamenu u Kpumepuu oyenueanus 3auema:

- Ha OLICHKY «3a4TE€HO» 00Y4YarolIuiics AEMOHCTPUPYET YPOBEHb, HE HUXKE IIOPOrOBOIO,
c(OpPMUPOBAHHOCTH KOMIIETEHIUI: B XOJi€ KOHTPOJIBHBIX MEPOINPHUSITHUH MOTYT JOIMYCKaThCS
OLIMOKHU, MOXKET MPOSIBIATHCS OTCYTCTBHE OTJIENbHBIX 3HAHUM, YMEHUN, HABBIKOB, 00Y4arOIIUi-
CSl MOT'YT HCIIBITHIBAET 3HAUUTEIIbHbIEC 3aTPYAHECHUS IPU ONIEPUPOBAHUN 3HAHUSMU U YMEHUSMU
IIPU UX IIEPEHOCE Ha HOBbIE CUTYallUH.

- Ha OLICHKY «HE 3a4TeHO» 00YyJarOIUICSI HE MOXKET [10Ka3aTh 3HAHUS HAa IIOPOTOBOM YpO-
BEHb C()OPMHUPOBAHHOCTU KOMIIETEHIUH, T.€. 00y4aromuiics He MOKa3bIBA€T 3HAHUE OCHOBHOIO
Martepuaiga B 00beMe, HeOOXOIMMOM ISl MIPEACTOSIIENH NMPOoPecCUOHANBHON JEeSITENbHOCTH; HE
croco0eH apryMeHTHPOBAaHHO M NOCIEI0BATEIbHO U3Jararh, AOIYCKAeT IrpyOble OIINOKH B OT-
BETax; HE MOXET M0Ka3aTb UHTEJUIEKTyaJlbHbI€ HABBIKM PEIICHMsI MPOCThIX 33aJa4. HE MOJATBEp-
KJAeT OCBOCHHE KOMIIETEHIIMH, IPETYCMOTPEHHBIX IPOIPAMMOM.



8 YueOHo-MeTOAMYeCKOEe M NH(POPMAIMOHHOE O0ecrieYeHne M CUMILIMHbI

a) OcHoBHas JMTEpaTypa:

1. demumuenko, B.1. ®usuka [DnextpoHHsii pecype| : yuebnuk / B.W. demumguenko,
N.B. lemuauenko. — 6-e uzn., nepepad. u njon. — M.: UHOPA-M, 2016. — 581 c. — Pexxum noc-
Tymna: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3nenos, C.1. ®usuka: Mexanuka. Mexanuueckue KojeOaHus U BOJHbL. MoJeKyisip-
Has pusuka. Tepmoaunamuka [nexTpoHHbIN pecypc] : Yuebnoe nocoodue / C.U. Ky3nenos. - 4-
€ u3[., ucnp. u joi. - M.: By3zosckuii yueOnuk: HULl UTHOPA-M, 2014. - 248 c. — Pexum noc-
Tymna: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Ky3ueuos, C.11. ®uzuka: OCHOBBI 3JIEKTPOAMHAMUKU. DJIEKTPOMArHUTHbIE KOJeOaHus
1 BOJIHBI [DneKTpoHHbIN pecypce] : Yuebnoe nocodue / C.1. Ky3nenos. - 4-e usa., ucnp. u Jo1. -
M.: Byzosckuit yuebnux: HUI[ HNHOPA-M, 2015. - 231 c¢. — Pexum jgocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nenos, C.1. ®uzuka. BomHoBas ontuka. KBantoBas npupoaa u3iaydeHus. IiIeMeH-
TBI aTOMHOU U sinepHOM pu3uku [DnexrTponHsid pecype| : Yueb. moc. / C.U. Ky3nemnos, A.M.
Jlunep - 3-e uzn., nepepad. u gom. - M.: By3os. yue6.: HUL[ UHDOPA-M, 2015 - 212 ¢. — Pexxum
noctyna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

5. PoraueB H. M. Kypc ¢usuku [Tekcr] : yuebnoe nocodue / H. M. Poraues. - CII0. u ap.
: Jlanp, 2008. - 447 c. : un., rpad., cxemsl, Ta0. - (YaeOHuKH 17151 By30B : CrienaibHas JJuTepa-

Typa).

0) JlonmosiHuTebHAsA qUTEpaTypa:

1. Uponos, U.E. 3agaun no obmeii pusuke [Tekct] : yued. mocobue / U.E. Upomos. — 12-¢
m3a., crep. — CII6.: Jlamp, 2007. — 416 c.: un. — (YueOHuku s By3oB. CrenuanbHas
nuteparypa). — [ISBN 978-5-8114-0319-6.

2. YeproB, A.I'. 3agaunuk no ¢usuke [Tekct] : yued. mocobue / A.I'. Ueptos, A.A.
BopobreB. — 8-¢ uzn., mepepad. u gom. — M. : @usmarnut, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. Pemenne 3ama4 no kypey oomieit gusuku [Tekct]: yue6. mocooue / [H.M Poraues, I'.10.
bamannuna, W.I1. 3aBepmmnckuii u ap.]; mox pen. H.M. Porauesa. — 2-e u3n., ucnp. — CII6.:
Jlanb, 2008. — 304 c.: wi. — (YueObuuku 1 By30B. CriennaibHas JuTepaTypa)

4. CrpaBounuk 1o ¢uzuke. opmyinbl, Tadbnuupl, cxemsl. [Tekcr] : mep. ¢ HeM. / mof pen.
X. Mlrekepa, nox pea. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TaoJI.

B) MeToanueckue ykazaHus:

1. Mexanuka. MonekynspHas ¢u3Mka U TepMOJAWHaAMUKa [Teker] : J1aOOpaTOPHBIN
npaktukyMm 1o ¢usuke / E.H. Actanos [u ap.]; nox pea. FO.I1. Koukuna. — Marauroropek: 13a-
BO Maruuroropck. roc. Texs. yH-ta uM. I'.11. Hocosa, 2011. — 103 c.

2. Dnekrpocratuka. [loctossHHBIN TOK [Tekcr] : JIaDopaTopHbIN NMpakTUKyM IO ¢uU3MKe /
M.B. Beuepkun [u np.]. — Marautoropck: M3a-Bo MarauTtoropck. roc. TexH. yH-ta um. [.W.
Hocosa, 2011. — 60 c.

3. DnexrpomarHetusMm. Omnrtuka [Teker] : 71a00pAaTOPHBIA MPAKTUKYM IO AMCLUILIMHE
«Duzukay sl CTYIEHTOB BcexX crenuanbHocTet / M.b. Apkymuc [u np.]. — Marautoropck:
I'OY BIIO «MI'TVY», 2009. — 102 c.

4. Camuenko, IO.U. Ilepemenusiii TOK [DHEKTpOHHBIA pecypc] : IJ1abopaTOpHBIi
npaktukym / HO.M. CaBuenko, O.H. Boctpoknyrosa, H.M. Mwumenea ; MITY. -
Maruuroropck : MI'TV, 2018. — 1 anextpon. Onrt. {uck (CD-ROM). — ISBN 978-5-9967-1151-
2.



5.®Pu3uka aToMa, TBEPAOIO Tela, siipa: MHCTPYKIUS IO BBIMNOJIHEHUIO J1a0OPAaTOPHBIX
pabot no ¢uszmke mig cTyaeHToB Beex crienuanbHocteit / B.K. benos [u ap.]. — Marauroropck:
I'OVY BIIO «MI'TY», 2007. — 48 c.

r) Ilporpammuoe odecnneuenne u UHTEpHET-pecypcebl:

1. [Iporpammuoe o6ecnieuenue Microsoft Office.
2. DnekrpoHHas 6ubnuoTteka http://znanium.cony.

9 MaTepuajibHO-TeXHUYeCKOe ofecreyeHne JUCHUNINHBI

MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG oOecrcucHue JUCIHHUITIIIMHBI BKIIIOYACT:

Tun n Ha3BaHWE AyIUTOPUH

OcHallleH1ue ayIuTOpun

Jlexunonnas ayauropus

MyneTuMenuiiHBIE  CpPEACTBA XPAHEHUS, IEeperadu u
IpeJicTaBiIeHHs] HHPOpMaIK

JlaGoparopus «MexaHuKH,
MOJIEKYJIApHOH  QU3UKH U

1. bammuctuyeckue MasgTHUKU.
2. MasTtauk ObepbOexa.

TEPMOIMHAMUKI 3. ®u3nvecKuii MasTHUK.
4. locka I'anpTOHA.
5. Jlaboparopnas YCTaHOBKa TUIst HCCIIEIOBAHUSA
pacnpeesieHus: TEPMOIEKTPOHOB 110 MOYJII0 UX CKOPOCTH.
6. JlabopaTopHasi yCTaHOBKa JUIsl OMPEICIICHHS TOKa3aTeyen
anuabatsl Y metogoM Kiiemana u Jlezopma.
7. JlabopatopHas ycTaHOBKa JUIS TIPOBEPKH  3aKOHA
BO3pacTaHMsl SHTPONUM B mpoliecce aAuPPy3uu ra3zoB Ha
MOJIENU TIepEeMEIINBaHUS LIAPOB.
8.JlabopaTtopHasi ~ yCcTaHOBKAa JJisi  TNPOBEPKH  3aKOHOB
BO3pacTaHMsI SHTPOIIMU B MPOIIecce TEMI000MeHa.
9.YcranoBka JnabopartopHas i HW3y4YEHUS 3aBUCHMOCTHU
CKOPOCTH 3ByKa oT Temneparyps! "M®-C3-M"
10. VYcranoBka ~ mabopatopHas — [Ii  MCCIEAOBaHUS
TerioeMkoctu TBepaoro tena "MO-TET-M".
1. VYcranoBka naboparopHas JUIst OIpENCIEHUS
YHUBEpCaJIbHOU Ta30Boi mocrosinaoi "M®-OI'TI-M".
12.Ctena nabopaTopHbIN Ta30BbIE TIPOLIECCHI.
13. MepuTenbHbI HHCTPYMEHT.

JlabGoparopus 1. Jlaboparopuas YCTaHOBKa TUTST HCCIIeI0BaHUS

«DJEKTPUYECTBA U OTITHKNY

AJIEKTPOCTATUYECKOTO MOJIS C IOMOIIBIO OJAMHAPHOTO 30H/A.
2. YcraHOBKa JUIsl IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcranoBka naboparopHas TUTSt ompeneneHus
MHIYKTUBHOCTHU COJIEHOWJAa U MAarHUTHON IPOHUIIAEMOCTH.

4. VYcranoBka naboparopHas [uisi M3y4eHHs pe30HaHca
HaNpsLKEHUN U ONpeIesICHUs] MHAYKTUBHOCTH

5. JlaboparopHasi ycTaHOBKa JJII M3YYEHHUs IJIUHBI CBETOBOM
BOJIHBI M XapaKTEPUCTUK AUPPAKIIMOHHON PEIIETKHU.

6. JlaGopatopHasi ycTaHOBKa JUIsl OIIpelEeeHUs] paauyca
KPUBU3HBI JIMH3bl WU JUIMHBI CBETOBOW BOJHBI C IOMOUIbIO
koJiery HeroTona.

7. JlabopaTopHasi ycTaHOBKA JiJIsl OTIPEICIICHUSI KOHIIEHTPAIlUU
pacTBOPOB caxapa M MOCTOSIHHOM BpAILICHUSL.
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Tun n Ha3BaHWE ayIUTOPUH

OcHallleHrue ayIuTopun

8. MepuTenbHblii HHCTPYMEHT.

JlabGoparopus «Atoma, | 1. JlabopartopHass yCTaHOBKAa JUIS W3Y4YEHHUS BHEIIHETO
TBEpAOro Tena, sapay» doTorddekra.
2. YcraHOBKa /Uil M3Y4Y€HHUs CHEKTpa aroMa BOJAOpoAa H
ompeneneHus mocTositHHo Punbepra.
3. YcraHoBKka JrabopatopHas ISl ONpPENETCHUs IMOTEHIMAIa
BO30YXKJIEHUS rasa.
4. YcraHoBKa Jyisi ONpeAeNeHUs JUIMHBI MpoOera 4YacTull B
BO3JIyXe€.
5. MepuTenbHbIi HHCTPYMEHT.
Aynutopun i | [lepconanpubie  koMmmbtoTepsl ¢ naketom MS  Office, ¢
CaMOCTOSATEIBHOM paboThl: | BBIXOOM B MHTEpHET M C JOCTYIIOM B DJICKTPOHHYIO
KOMIBIOTEPHBIE KJ1acchl; | MH(OPMALMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA

YUTAJILHBIE 3aJT6I OMOIUOTEKN
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