MHHHCTEPCTBO HAYKH U BbICHIEI'O OBPA3OBAHUS
POCCHUHCKOH ®EAEPALIMM
Dencpansroe rocyaapersensoe GrouKeTHOE 00PA3OBATCIBHOR YYpeK/ICHHE
BEICIIEro o0pasoBanus
«MaruuTOropeKHi rocy AapeTBeHHLId TeXHHYeCKuA yrupepenTer uM. Y. Hocosan

PABOYASA MPOTPAMMA JUCLUIIIHHBI (MO/1Y.JIST)
GU3NKA

HarnpasieHue noarotoBH (CNeUHAIEHOCTE)
22.03.02 Metanaypraus

HanpapienHocTs (11pohries) nporpamMvb
TexXHOIOIUs NUTENHBIX IPOLIECCOs

YporeHs BrICLICr0 00pazoBaHus — HakanaspHaT

[Tporpamma noaroTosky — axanemuveckuii Gakanaspuar

®opma obyyenns
3aounas
Huernryr EcTecTBo3HanNg B CTARAAPTHIANNH
Kadenpa Duzuxu
Kype 1,2
MarunToropek

2018 r.



PaGouas nporpamma cocrabneHa Ha ocHoBe ®I'OC BO 1o HampaBlIeHHIO MOArOTOBKH
22.03.02 Meramnyprust, yrBepxaeHHoro npukazom MOuH P® ot 04.12.2015 Ne 1427.

4
PaGouas nporpamma paccMoTpeHa ¥ 0fo0OpeHa Ha 3acefaHuu Kapeapbl QU3HKH « &2 »

40 20 4., nporokon Ne 3 .

3as. Ka(beW rs P4 ;}5 1Q.1. Capyerxo /

—~

Pabouas mporpamMma 0100peHa METOIMYECKON KOMHCCHEN MHCTHUTYTA €CTECTBO3HAHMS W
CTAHIAPTH3AIMH « 02\9 % 2D 20 #4'r., npotokos Ne & .
S -7

ITpencenarens — ~ /WUIO. Me3un /

&

3aB. kadenpoit TexHOIOrMH METAIUTYPIHHU U JIMTEHHBIX IPOLIECCOB

CornacoBaHo: 1

/ K.H. Boosusn/

Pa6ouas nporpamma cocraBiiena: cTaplIMii npenojaBarenb Kadeapsl GU3uKU

,lﬁ ZC’CC{: / HW. Mumenepa/

Penensent: IMpodeccop, a.1.H., mpodeccop

//“/ / U.M. Suuxos /



JIuer perncrpaunn usmMeHeHuit n 10N0AHEH I

Ne | Pazpen Kpatkoe conepranne Jara. Ne [Toanmncs
n/m | nporpam W3MEHEHHUs/AOMONHeHUsI nporokona | 3aB.kadeapoi
MBI 3acenaHus
kaeapsl =
1 8 AkTyanuzauus yueOHO-MEeTOAUUECKOTO 1 05.09.2019
UHDOPMALMOHHOTO obecredeH s Nel
2 8 AKTyanu3auus y4eOHO-MeTOANYECKOTO H 01.09.2020 |
UHDOPMALHOHHOro obecrneyenus Nel




1 Lenu ocBOCHUS TUCIUTIIHNHBI

[lensimu OocBOEHUSI TUCHUILUIMHBI (MOIyis) «Du3uKa» SBISIIOTCS: OBJIaJleHue 0a30BBIMU
3HAHUSIMA OCHOBHBIX (DM3MUECKHX 3aKOHOB U METOJIOB KJIACCUYECKOW M COBPEMEHHOU (PH3UKU
JUIsL YCTICIITHOTO (hOpMHpOBaHUS U Pa3BUTHS, 00MIETPOPECCHOHATBHBIX U MPOPECCHOHATBHBIX KOM-
HEeTEHIUI 10 BUAAM NMPOPECCUOHATBHON ESTEIBHOCTH B 00JIACTH METAJUTYPTUH, B COOTBETCTBUH C
tpeboBanussMu @I'OC BO u HanpasineHHOCTHIO (Tpoduem) OI1

2 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJArOTOBKM 0akajiaBpa

Jucunmmna «®u3nukay BXOAUT B 0a30BYI0 yacTh Osoka 1 0Opa3oBaTebHOM MPOTrpaMMBI
(b1.5.10).

JUis u3ydeHus: AUCHUILTUHBI HE00X0IMMBI 3HaHUS (YMEHHUS, BIaeHUs ), CHOPMUPOBAHHBIE
B pe3yJbTare u3ydyeHus aucuuiuing «Pusukay», «Maremaruka», «MHpopmaTuka» Ha 6aze cpen-
Hero (MOJIHOro) oo1iero 0opa3oBaHusl.

3HaHus (YMEHHUs, BIaJIeHUs ), IOJyYeHHbIE IPH U3yYeHUU JaHHOM IUCIUILIMHBI OyAyT He-
00XOIMMBI JIJIs1 OCBOSHHSI BCEX €CTECTBEHHOHAYUYHBIX U OOJBIIMHCTBA MPO()ECCHOHAIBHBIX I C-
UIUIMH 0a30BOM M BapuaTUBHOW wacTed oOpa3oBaTeNbHOW Mporpammbl: «Termiopusnkay,
«IlnanupoBaHue 3KCHEpUMEHTa», «MeToabl UCCle0BaHUN MaTEpUaIoB U MPOLECCOBY, «DIeK-
TPOTEXHMKA U IIEKTPOHUKAY, «I ' UApO- U adpOAMHAMUKA B METAJLTYPrHU1»

3 Komnerenuuu ody4armouierocsi, GopMupyemMbie B pe3yJabTaTe 0CBOECHUS
AMCHUIIMHBI M IVIAHUPYEMBbIe Pe3yabTaThl 00y4eHHs

B pesynbrare ocBoeHus quciumuinHbl (Moayinst) «®usuka» obdyuaroniuiics 1oymkeH obna-
JIaTh CIEIYIOUMMH KOMIIETEHIUSIMMU:

CtpykTypHBIT
JIEMEHT [Inanupyemble pe3yabTaTbl O0yUEHUs
KOMIIETEHIINH

OIIK-4 roToBHOCTBLIO COYETATh TCOPUIO U IPAKTUKY LI PCHICHUS WHKCHCPHBIX 3a1aY4

3HaTh — METOJbI aHANIM3a U MOJICTHPOBAHUS CIIOKHBIX (DU3HMUECKUX MPOIECCOB;

— METOJbI U MOAXOABl K TEOPETUUECKOMY U IKCIIEPUMEHTAIBHOMY UCCIIEN0-
BaHUIO, IPUMEHsSIEMbIE B (U3UKE U PACIIPOCTPAHSIIONINECS Ha APyrue 00IacTH
3HAHUH

YmeThb — OOBSCHATH (BBIABIATH U CTPOUTH) TUNHWYHBIE (U3NYECKUE MOJAETU IS
OIMCaHUs PeaIbHBIX IPOLIECCOB,

— BbIOMpPATh METO/bI UCCIIEJOBAHUS, C TOMOILBIO TPUOOPOB;

— mpuoOpeTaTh 3HaHUS B 00JacTU (PU3MKH, MPUMEHUMBIE JJIS PELICHUsS WH-
JKEHEPHBIX 33]1a4;

Branets — HaBBIKAMHU PaOOTHI C IIUPOKUM KPYroM (pu3HYecKHX MpudbopoB 1 000py10-
BaHUS,

— crnoco0aMu IEMOHCTpAllui YMEHUsI aHAIM3UPOBATh TEOPHIO MPU PELICHUU
WH)KEHEPHBIX 3a/a4,

— MeTOoJaMHU MPOBeACHUS PU3NUECKUX U3MEPEHUH, pacyeTa BeIMYHH, aHAJIU-
3a MOJIYYEHHBIX JaHHBIX M HaBBIKAMU IVIAHKUPOBAHUS HCCIIEI0BATEIbCKOTO
npoliecca,

ITK-1 cnoco0HOCTHIO K aHAJIM3Y U CHHTE3Y

3Harb — (u3HYECKYIO CYITHOCTb SBJICHHUHA U MPOIIECCOB, TIPOUCXOISAIINX B IPUPOJE;
— (u3UKO-MaTeMaTHUYECKHUI armapar, MPUMEHSIONMICS U OTIMCAHUS 3aK0-
HOB (pu3uKH;

Ymern — pacno3HaBaTh 3 PeKTHBHOE penieHne oT HedhHEKTUBHOTO;
— OOBACHITH (BBISBIATH M CTPOWTH) TUMWYHBIC (DU3WYECKUE MOMETH IS
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CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINH
OIMCaHMsI PeabHBIX MIPOLIECCOB,
— JenaThb 0OOCHOBaHHBIC BBIBOJBI IO pe3yjbTaTaM (PU3MUYECKHX HCCIeI0Ba-
HUI
Bnanets — TOHSTUHHBIM anmnapaTom,

— HAaBBIKAMM aHaJM3a U CUHTE3a B UCCIIEIOBATENBCKOM IS TENIbHOCTH

— HaBBIKAMH U METOJUKaMU 0000IIEHUS pe3yIbTaTOB IKCIIEPUMEHTATHLHOU
JEATEIIbHOCTH;

— crnoco0aMu OLIEHWBAHUS 3HAYUMOCTHU U MPAKTUYECKON MPUTOAHOCTH MOTY-
YEHHBIX PE3YJIbTATOB;

IIK-3 roToBHOCTHIO HCNOJIB30BATh (PU3UKO-MATEMATHYECKHH annapar JJis peleHus 3a-
a4, BOSHMKAIOIMX B X0/1e MPO(hecCHOHAILHOI 1eATeJIbHOCTH

3Hath — OCHOBHbIE 3aKOHbI (PU3HKH;
— CHIEACTBUA U3 OTHX 3aKOHOB;
—  (u3HYeCKyIO CYITHOCTD SBJICHHI U MPOLIECCOB, TPOUCXOSAIINX B IPUPOE;
— (u3UKO-MaTeMaTHUYECKHUI armapar, MPUMEHSIOMMICS U OMMCAHKS 3aKO-
HOB (pr3uKH;
— METOJIbl aHAJIM3a U MOJICJIMPOBAHMS CIOKHBIX (PU3NYECKUX ITPOLIECCOB;
YmeTb — OOBSCHATH (BBIABIATH W CTPOUTH) TUIHMYHBIC (PU3MUECKUE MOJCIU IS
OIIMCaHUs PealIbHBIX IIPOLIECCOB,
— IpUMEHATh (U3MYECKUE 3aKOHbI M (PU3MKO-MaTeMaTHUECKUIl ammapar B
npoeCCUOHALHON J1eATeIbHOCTH; HCHOJIb30BaTh MX HAa MEXKIUCLUIUIMHAP-
HOM YPOBHE;
Branets — HaBBIKaMHU PabOTHI C IUPOKUM KPYroM (pu3HYeCcKHX MpUOOpoB U 000py10-

BaHMUS;
— BO3MOKHOCTHIO MEKIUCIUILTMHAPHOTO IPUMEHEHUsI (PU3NUYECKUX 3HAHUM;

— OCHOBHBIMH MCTOdaMHU (1)I/ISI/ILIGCKI/IX I/ICCJ'IG,I[OBaHI/Iﬁ B HpO(bCCCHOHaHLHOﬁ
O6J'IaCTI/I, MPAKTUYCCKUMH YMCHUAMU U HABBIKAMU UX UCIIOJIb30BAHUS,

— NpodeccCHOHANbHBIM S3bIKOM B 00JIaCTH (PU3UKH;

— crnoco0aMu COBEpIIEHCTBOBAHUS MPO(ECCUOHANBHBIX 3HAHUW W yMEHHUU
MyTEM HCIOJIb30BaHNS BO3MOXKHOCTEN MH(DOPMAIIMOHHON CpeJibl.

IIK-4 roToBHOCTBLIO HCII0JIb30BATH OCHOBHBIE MOHATHUSA, 3AKOHBI 1 MOJI€JIX TEPMOAUHAMMU-
KH, XMMHY€eCKOM KHHETUKH, TIEPEHOCA TEIJIAa H MAaCChI

3HaTh

— OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKH;

—  (u3HYeCKyIO CYITHOCTh SIBJIEHUH M MPOLECCOB, MPOUCXOISIIUX B MPOIEC-
cax TepMOAMHAMUKH, [IEPEHOCA TEILIa U MacCCHl;

— (Qu3uMKo-MaTeMaTUYeCKUi anmapar, IPUMEHSIOMUNCS 1Ji1 OMMCAHUS 3aKO0-
HOB TEPMOJINHAMHUKHU;

YmMmern

— TPHUMCHAITH (I)I/I3I/I‘-ICCKI/IC 3aKOHBI U (I)I/ISI/IKO-MaTCMaTI/I‘-ICCKI/Iﬁ arrapar 1nmpu
PEIICHUU 3a1a4 B obOnacTu TEPMOIANHAMMNKHU

Bnaners

— HaBBIKAMHU PEUICHUs TEPMOJMHAMUYECKUX 3a/1a4;
— HaBBIKaMU PabOTHI C MIUPOKUM KPYroM MpruOOpoB U 000pYyAOBaHUS, UC-
MOJIb3YEMOT0 ITPH UCCIIEOBAHUH ITPOLIECCOB TEPMOJMHAMUKH, IEPEHOCA TEIIa
Y Macchbl;




4 CTpyKTYypa M coJepKaHue TUCHUIIMHBI (MOIYJIs1)

OO0mmas TpyI0eMKOCTh TUCHUIUTHHEI cocTaBisieT 10 3adeTHbix eaunull 360 akajl. 9acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 26/4U1 aka. 4acosB:

— ayautopHas — 26 aKkaj. 4acos;
— BHEAyIUTOpHAs — aKajl. 4aCoB

— caMocTosTenpHas padora — 316 akaz. yacos;
— TOJrOTOBKA K 3K3aMeHy — 18 akaj. yaca

AynuTtopHas

KOHTaKTHas paboTa
(B akaj. yacax)

@opMa TEeKylIero KOHTPOJIs
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1. MexaHuka 1
1.1. Kunemaruka u nuHamuka nocrynarensb-| 1 | 1,5 1 0,5 |20 - [loaroroBka k abopaTopHBIM H |- 1abopaTopHas padora Ne 1 - |OlIK-4 —
HOTO U BPAIIATEIIbHOIO JBM)KEHUS NPAaKTUYECKUM 3aHATHUIM; - KOHTpoJibHast pabota Ne 1 |36
1.2. 3akoHBI COXpaHEHUsI B MEXaHUKE 1 1 /11 | 0,3 |28 - [IpopaboTka neKiuii; TIK-1 —
- CamocTosTEeIbHOE U3yUEHHE 3y
1.3. Mexanuueckue Koje0aHus U BOJIHEI 1 0,5 0,2 |23 VueGHOM 1 HAYUHOH THTEPATYPEL; [1K-3 - 3y¢
9
- Pabota ¢ 3neKTpoHHBIMH yueo- IIK-4 - 3y8
HUKaMH;
- Pemennie unnuBuayanbsHON
KOHTpPOJIbHOM paboThl Ne 1
Utoro no pazneny 1 3 2 1 |71
2. DIEKTPOMarHeTU3M 1
2.1. Dnektpuueckoe mose B Bakyyme u B| 1 | 0,75 0,2 |22 - [ToaroroBka k nabopaTopHBIM U |- 1aboparopHas padora Ne 28 |OIIK-4 —
BEIIECTBE NPAaKTUIECKUM 3aHSATHIM, - KOHTposbHast pabota Ne 1 |3y6




AynuTtopHas g = =
KOHTaKTHasi paboTa 5 § = =
B aKaJ. yacax z ==
Pasnesn/ rema 2, ( A ) 2 5 Bun camocrostenpHOM Popma TEKYIEro KOHTPOI % = o
> S s yCIIeBaeMOCTH U Ss
T CLIUTUTMHBI < . : S = paboThI . 2 g o
= 5% | £ 2 S ;‘ IIPOMEXYTOYHOM arrecTanuu | 5 = ;
5| &85 |E&| 8% =73
5|5 |23 s2¢ y =
= SO B0 S S <z
2.2. IToCTOSIHHBIN JEKTPUICCKUNA TOK 1 (0,75 0,2 0,3 |22 - [IpopaboTka neKmuii; [IK-1 —
- CaMOCTOSITENIbHOE U3YUYEHHE 3)8
2.3. MarsuTtHoe IoJjie B BAKYyMC U B BCIIC- 1 0,75 0,3 0,2 22 y‘Ie6HOI‘/’I u Haquof/'I JIATEPATYPHI; TIK-3 - 3)8
CTBC - Pabora ¢ anekTpoHHBIMU yueO- 1IK-4 - 3y6
2.4. DneKTpoMarHuTHast UHIYKITHS. 1 10,751,511 | 0,3 |22 HUKAMH;
- Pemenne nuauBuAyanpsHON
KOHTPOJIbHOM paboThl Nol
Htoro no pazneny 1 3 2 1 |88
Hroro no xypcey 1 6 421 2 (159 IK3aMeH
3. MonekynsapHas pu3MKa U TEPMOJMHAMUKA | 2
3.1. MonekynsipHO-KHHETHYECKAst TEOPHS 2 1025| 05 0,1 20 |- IlogroroBka K J1abOpaTOpHBIM U |- TaboparopHas padota Ne 14 |OITK-4 —
3.2, TepoauHaMmKa 2 (125 [1.5/0.50] 04 g |MPaKTHIECKHM SaH}IT\I’/I'SIM; - KOHTpoJibHast pabota Ne 2 |3y6
- [IpopaboTka nexuui; IIK-1 —
- CamocTosTEIbHOE U3yUEHHE 3y
yueOHOI 1 HayYHO! JTUTEepaTyphl; IIK-3 - 3y8
- Pabota ¢ 3neKTpoHHBIMH yueo- IIK-4 - 3y8
HUKaMH,
- Pemennie unnuBuayanbsHON
KOHTPOJIbHOM paboThl Ne 2
Uroro no pazneny 2 15 |2/0,51 | 0,5 39
4. BonHOBast ONTHKA 2
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4.1. DneKTpoMaruHuTHbIE BOJIHBI 2 | 0,2 0,2 0,1 13 - [loaroroBka k 1abopaTOpHBIM H |- T1abopaTopHas pabora Ne 34 |OIIK-4 —
MPAKTUYECKUM 3aHITHSIM; - KOHTposibHas pabota Ne 2 [|3y8
4.2. Nnrepdepenmus u audpakmust csero-| 2 | 1,3 [1,8/0,51| 0,4 20 - IIpopaGoTKa JeKIuii; TIK-1 —
BBIX BOJIH - CaMocTOSITETbHOE H3yUCHHE 3)6
yueOHOM U HAyYHOU JTUTEepaTypHI, 1IK-3 —
- Pabora ¢ 351eKTpOHHBIMU yue0- 38
HHUKaMU; TIK-4 —
- Pemenne naauBuAyanpsHON 38
KOHTPOJIbHOM paboTh! Ne 2
Hroro mo paszneny 2 | 15 |2/051 | 05 33 Texymuii KOHTPOJIb yCIieBae-
MOCTH
5. KBanToBas pusuka 2
5.1. KBanToBas ontuka 2 | 05 0,3 21 - [ToaroroBka k 1a6OpaTOPHBIM H| - KOHTposbHAs padota Ne 2 |OIIK-4 —
MPAaKTUYECKUM 3aHSATHSIM; 3)8
5.2. DneMeHThl KBAHTOBON MEXaHUKU 2 1 |1,0/0,5U] 0,2 21,5 |- [TpopaGoTka JIeKIHii; - naboparopHas padota Ne 42 |77K-1 —
- CaMOCTOSITENIbHOE U3yUYEHUE - KOHTpOJIbHAsE paboTa Ne 2 3y8
yueOHOIl U Hay4YHOM JTUTEepaTyphl; IIK-3 - 3y8
- PaGora ¢ anekTpoHHBIMU y4eOl- 1IK-4 - 3y6
HUKaMH;
- Pemenne nuanBUIyanbHOM
KOHTPOJIbHOM paboThl Ne 2
Hroro mo pasneny 2 1,5 (1,0/0,51| 0,5 42 5
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6. AToMHas U sepHas pu3uka 2
6.1. ®usuka aroma 2 | 05 |1,0/0,5U1] 0,2 10 |- [ToaroroBka k 1abOpaTOPHBIM H |- TaboparopHas padora Ne 42 |OIIK-4 —
MPAKTUYECKUM 3aHITHSIM; - KOHTposbHas pabota Ne 2 |3y8
6.2. ®u3MKa aTOMHOTO SIpa 2 1 0,3 32,5 |- [IpopaboTka nexumii; - KOHTpONbHast pabora Ne 2 |/IK-1 —
- CaMocTOSITETbHOE H3yUCHHE 38
yueOHOI U HAyYHOU JTUTEepaTypHI; 1IK-3 - 3y8
- Pabora ¢ anekTpoHHBIMU yueO- 1IK-4 - 3y6
HUKaMH;
- Pemenne nuanMBU1yanbHOM
KOHTPOJIbHOM paboThl Ne 2
Uroro no pazneny 2 15 {1,0/0,5H| 0,5 425
Hroro no xypcey 2 6 6/21 2 157 IK3aMeH
HToro mo tucuuiimHe 1,2 12 | 10/41 4 310,2




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHJIOB y4eOHOU paboThl Hanbosee 3G (HEKTUBHBIE pe3yIbTa-
ThI OCBOCHUS AUCUUIUIMHBI «DU3HKa» Ta0T TPAaAULIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH, HH-
TEePAKTUBHBIE TEXHOJIOTUH, UHPOPMAIIMOHHO-KOMMYHHUKALIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIO-
TUH.

1. TpagunuoHHble o0pa3oBaTe/ibHbIe TEXHOJOTMH OPUEHTHUPYIOTCS Ha OPraHU3aLUIO
00pa30BaTeNbHOTO IpoLEcca, MPEANOIaraollyo IpsIMyl0 TPAHCIIALMIO 3HaHUN OT MperojaBa-
TeNsl K CTYINEHTY (MPEUMYLIECTBEHHO HAa OCHOBE OOBSICHUTEIbHO-WJUTIOCTPATHUBHBIX METO/I0B
oOyueHust). YueOHast AEATEIbHOCTh CTYJAEHTa HOCHT B TaKUX YCJIOBHUSX, KaK MPaBHJIO, PEMpO-
JTyKTUBHBINA XapakTep.

@DopMbl YU4eOHBIX 3aHATHI C HCMOJIb30BAHNEM TPATUIIHOHHBIX TEXHOJIOTHii:

HNudopmaninonHasi JeKUUs— MOCIeI0BaTEIbHOE M3JI0KEHHE MaTepuaia B JUCHUIIIHHAP-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMU (MOHOJIOT TPEIo-
JlaBaTers).

Cemunap — Oecena mpenojaBareist U CTyJE€HTOB, OOCYKJIECHHE 3apaHee MOATOTOBICHHBIX
COOOIIEHUH IO KaKJJOMY BOIIPOCY TIaHA 3aHATHUS C €IUHBIM JUJIS BCEX MEpPEeYyHEM pEeKOMEHye-
MO 00513aTEIbHON U IOTIOJTHUTEIbHON JIUTEPATYPBHI.

[TpakTHyeckoe 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HAaBBIKOB IO
IPEJIOKEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHOH padOThI C pealbHBIMH MaTEepPUAIbHBIMU U
MH(OPMAaLMOHHBIMU OOBEKTaMH, SKCIIEPUMEHTAJIbHAs padoTa C aHAJIOTOBBIMM MOJEISIMHU pe-
ANbHBIX 0OBEKTOB.

3. NHTepakTHBHbIE TEXHOJOTHH — OpraHu3anus 00pa30BaTENLHOTO IMPOIecca, KOTopas
MpeJrnoiaraeT akTUBHOE M HEJIMHEWHOE B3aMMOJEHCTBHE BCEX YYACTHHUKOB, JOCTHKCHHE Ha
ATOH OCHOBE JMYHOCTHO 3HAYMMOTIO JUIsl HUX 00pa3oBaTesibHOTO pesynbrara. Hapsiny co cre-
[UATU3UPOBAHHBIMU TEXHOJOTHSIMH TaKOTO POJia MPUHIIUI UHTEPAKTUBHOCTH MPOCIEKUBACTCS
B OOJIBLIIMHCTBE COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHI. IHTEepaKTUBHOCTH MOApa3yMeBa-
€T CyOBeKT-CyObeKTHbIE OTHOIIEHHUS B XOJe 00pa3oBaTelIbHOIO Ipolecca U, Kak CIEICTBHE,
(dbopMupoBaHue camopa3BHUBarolIelcs HHHOPMALMOHHO-PECYPCHOM Cpeabl.

@®opMbl y4eOHBIX 3aHATHI € MCMOJIb30BAHHEM CHENHATU3HPOBAHHBIX UHTEPAKTUB-
HbIX TEXHOJIOTHi:

Jlexius «oOpaTHOM CBSI3U» — JEKIUS—TIPOBOKAIUS (M3JI0KEHHE MaTepuala C 3apaHee 3a-
MJIAHUPOBAHHBIMH OIITMOKAMU ), JIEKITUsI-Oece1a, JTEKIU-TUCKYCCHSL.

CeMmuHap-1ucKyccusi — KOJJIEKTUBHOE 00CYX/I€HHE KaKoro-Inbo CIOpHOro Bompoca, mpo-
0J1eMbl, BBISIBJICHHE MHEHUI B TpymIe (MEXTpyNIoBON JUAIOT, AUCKYCCUS KaK CIIOp-AUaJIor).

4. UudopManimoHHO-KOMMYHUKAIIMOHHbIE 00pa3oBaTe/ibHbIe TEXHOJOTHU — OpTaHH-
3a1Msi 00pa3oBaTENbHOIO MPOIECCa, OCHOBAHHAS HAa MPUMEHEHUM CHELUaTM3UPOBaHHBIX IPO-
TPaMMHBIX CpeJl U TEXHUYECKHUX CPECTB padOThI ¢ HH(pOpMaIIHEH.

®opMbl Yy4EOHBIX 3aHATUM C HCIOJIB30BAHHEM HWH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanusanus — HU3JI0)KEHHUE COJEpKaHUS COMPOBOXKIAETCS IMpe3eHTaruen (jae-
MOHCTpaIel yd4eOHbIX MaTepHalioB, MPECTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.4.
WTIOCTPATUBHBIX, IpaUUeCcKuX, ayino- U BUJIEOMATEPHAIIOB).

[TpakTrdeckoe 3aHsATHE B (hOpMe MPE3CHTALUN — MPEJICTABICHHE PEe3yIbTaTOB MPOSKTHOMN
WIM HCCIIEI0BATEIbCKON NEATENIbHOCTH C MCIOIb30BAaHUEM CIIEHHUATIN3UPOBAHHBIX MPOrpaMM-
HBIX CpPENl.



6 YueOHO-MeTOIMYeCKOEe 00ecleyeHre CaMOCTOSITeIbHOM padoThl 00yUYaroLUXCsl

[To muctumnuae «®u3uka» MPeayCMOTpPEHa BHEAYIUTOPHAs CaMOCTOSATENbHas paboTa
o0yyJarouuxcs.

BHeaynutopHasi caMOCTOsITeNIbHAST paboTa 00y4YaromMXCsl BKIIOYAET B ceOs: mpopaboTKy
JICKIIMOHHOTO MaTepuaia, M3y4eHUE JUTEepPaTypbl MO COOTBETCTBYIOIIEMY pa3Jielly; pelieHHe
WH/IMBUYAJIbHBIX KOHTPOJIBHBIX Pa0OT, MOATOTOBKY K BBIIIOJHEHHUIO Ja00paTOPHBIX padoT, MO /I-
TOTOBKY K OTUETY 1O TaOOpPaTOpPHBIM paboTaM.

Ilpumepnvie unoueudyanvHsle KOHMPOIbHBIE PAGOM b

1 xype
KonTpoasHnas padora Ne 1 «MexaHuka. Jj1eKTPOMarHeTu3M»

1. Touka aBmwkercs B iockoctd XOY mo 3akony: X=10cosot; y=10(1-sinwt). Haiitu
MyTh, MPOUICHHBIA TEIIOM 32 2C; YroJ MEXIYy BEKTOpaMHU CKOPOCTH V U YCKOpPEHUS a; TPACKTO-
puto apmwxenus y=F(X).

2. Ha rmagxoil HakJIOHHOM IJIOCKOCTH, cocTaBistomeit yroi o = 30°
C TOPU30HTOM, HAXOJUTCS KaTyIIKa C HUTKOM, CBOOOIHBIN KOHELl KOTOPOii
YKpeIUIEH, KaK [M0Ka3aHo Ha pucyHke. Macca katymku m = 200 r, e€ mo-
MEHT MHEPLMH OTHOCHTENbHO coGcTBeHHOM ocu | = 0,45 r-M%, panuyc
HAaMOTaHHOTO €08 HUTOK I = 3 cMm. HailTu yckopeHue ocu KaTyIKH.

3. [TnaTdopma ¢ meckom oO1elt Mmaccoit M =2 T CTOUT Ha pelibcax GT
Ha TOPU30HTAIILHOM Y4YacTKe NyTH. B mecok monajgaer cHapsa Maccoi m
= 8 kr u 3actpeBaeT B HEM. [IpeHeOperas TpeHHeM, ONMpeAeNnuTh, C Ka-
KOM CKOpOCTBbIO OyZAeT IBUraThCs IaTdopma, eciii B MOMEHT IMoIajia- >
HUS CKOPOCTh CHapsiia L = 450 m/c, a e€ HanpaBIICHUE — CBEPXY BHUB it i i i,
noj o = 30° K TOPU30HTY.

4. Ha nByx O€CKOHEUHBIX MapauIeNbHBIX MJIOCKOCTSX PABHOMEPHO pactpeesieHbl 3apsiibl
C TIOBEPXHOCTHBIMH IUIOTHOCTSIMHU G1 U G2.ONpeneuTh HAMPSHKEHHOCTh AJIEKTPUYECKOTO TOJIS:
MEXy TIJIOCKOCTSIMU; BHE TulockocTei. [locTpouTs rpaduk M3MeHEeHHs] HANPSHKEHHOCTH OIS
BJIOJIb JIMHUU, TIEPIICHANKYISIpHOH TuiacTuHaM. [IpuHsaTh 61=0, 62,=—20, T1e 6=20uK/M°.

5. JIBa xonzaeHcaropa 31eKTpoéMKocTAMU C1=3 MK®D u C,=6 MK®D cOeIMHEHBI MEXAY CO-
60if u npucoenurensl k 6atapee ¢ DJIC E=120 B. Onpenenuts 3apsasl KOHIEHCATOPOB U pa3-
HocTh moreHIManoB U u Uy Mexay ux oOKiIagkaMH, eciad KOHJEHCATOpbl COeTUHEHBI: 1) ma-
pajIeTbHO, 2) TIOCIE0BATENBHO.

6. [To mByM OECKOHEYHO UTMHHBIM TPSMBIM MapauIeIbHBIM MPOBOAaM TeKyT TOKH 11=20A
u 1,=30A B omHOM HampaBiieHHH. PaccrossHue Mexy npoogamu d=10 cMm. Berauciauts WHIyK-
110 B MarHUTHOTO TOJIS B TOYKE, YIAJIGHHOW OT 00OMX IPOBOJIOB HA OJIMHAKOBOE PACCTOSIHHE I
=10 cm.

2 Kypc

KonTpoubnasi padora Ne 2 «Moaekyasipasi ¢pusnka u tepmMoguHamuka. Onruka.
KBanToBasi, aToMHasi U siiepHast pusuka»
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1. IIpn HarpeBaHuu v =1 KMOJIb JBYXaTOMHOI'O I'a3a €ro TEPMOJAMHAMUYECKAs TEMIIEPATy-
pa yBenuuuBaetrca ot Ti; go Tz = 1,5 Ti. Hailtu usmenenue AS 5>HTpONHM, €CIM HarpeBaHUeE
MPOUCXOAUT U30XOPHUUECKHU.

2. OnpenenuTh JUIMHY BOJIHBI CBETA, MAJAIOUIETO HA AU(PAKIMOHHYIO PEUIeTKY, Ha KaX-
JBIA MIUTUMETP KOoTopoi HaHeceHo n=400 mrpuxoB. CriekTp HaOMIOAaeTCsl Ha dKpaHe, pacio-
JIOKEHHOM Ha paccTosHuu 1=25 cm oT pemetku. PaccTosHue Ha 3KkpaHe MEXIy TPETHHMU MaK-
CHMYMaMHU CJI€Ba U CIIpaBa OT LEHTPaIbHOro AX=27,4 cMm.

3. JIBa HUKOJISL PACIOJIOKEHBI TaK, YTO YTOJ MEXK/y UX INIABHBIMH IUIOCKOCTSMHU COCTaBIIS-
eT ¢=60°. Bo CKOJNBKO pa3 YMEHBUIMTCS MHTEHCHUBHOCTh €CTECTBEHHOTO CBETa lg Mpu Mpoxox-
neHun yepes 06a Hukoist. Koadumuent nornomienus ceera B kaxaom Hukoine k=0,05.

4. ®otodddexT npoucxoaut noj aercTereM uzydenus ¢ A = 0,09mxkm. Onpenenuts padbo-
Ty BBIXOJIa 3JICKTPOHOB M3 METaJlIa, €CIM (OTOTOK MPEKpaIIAeTCs IPHU 3aePKUBAIONICH pa3Ho-
ctu norennuanos U, = 3,8B.

5. Ilpu xako# ckopoct V 3JIEKTPOHA €ro eOpoisieBCKasl JUTMHA BOJIHBI OyAeT paBHa: 1)
650 uMm, 2) 3 mM?

23
6. OHpe,I[CJ'II/ITC OHEPIruIo CBA3U IJIA AApa aToMa 11 Na

Ilepeuenv nadopamopnuix padom

1 kypc

Ne 1 «[IpumeHeHME 3aKOHOB COXPAHEHMS IS ONIPENETICHHS] CKOPOCTH TIOJIETA ITYJIH)
Ne 28 «Onpenenenne MHIYKTUBHOCTH KaTYHUIKA U MarHUTHOW MPOHUIIAEMOCTH (eppomar-
HUTHOTO TENa»

2 Kypc

Ne 14 «Omnpenenenue nokazatens aguadarsl MmerogoM Kinemana u Jlezopmar

Ne 34 «Onpenenenue JIMHBI CBETOBOI BOJHBI M XapaKTEPUCTHK JU(PAKIUOHHON pelieT-
KI»

Ne 42 «Onpenenenue riaBHbIX KBaHTOBBIX YHCEN BO30YXKIEHHBIX COCTOSIHUM aToMa BOJO-

pona»
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAllUuN:
CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIE CPECTBA
KOMIICTCHIINU

OIIK-4 roToBHOCTBIO COYETAThH TCOPUIO U NMMPAKTURY JJISI PCHICHUA UWHXKCHECPHBIX 3a/1a4

3HaTe

— METObl aHaJIKM3a U MOJICITMPOBAHUS CIIOK-
HBIX (PU3UYECKHX MPOIECCOB;

— MCTOABLI M IMOAXOJbl K TCOPCTUYCCKOMY U
SKCIICPUMCHTAJIIbHOMY HUCCJIICAOBAHUIO, IIpHU-
MCHSIEMbIC B (PM3HMKE U PACIPOCTPAHSIONIHECS
Ha JIpyrue 00JIaCTH 3HAHUI

Ilepeuenv meopemuueckux 60npocoe K IK3ameny

1 xypc

1. ITonaTue pagnyc-BeKTOpa, CPEAHEH 1 MTHOBEHHON CKOPOCTH U YCKOPEHHS.

. HaxoxneHnne nepeMenieHus teaa u npornaeHHoro nytu. HaganeHele yciioBus.

. CBs13b YIJIOBBIX U JIMHEWHBIX BEJIUYHH.

. IlonHOE ycKOpeHue. Yol MeXy CKOPOCTBIO U YCKOPEHHUEM.

. Hpunuun cynepnosunuu. 3akonsl HerotoHa.

. IIpuMeHeHne OCHOBHOT'O 3aKOHA IMHAMUKH.

. OCHOBHOE ypaBHEHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHHUSL.

. MOMEHT nHepuuy MaTepruaIbHONW TOUKH U TBEPJOTO TENa.

. Pacuer MomenTOB MHEpMH npocTeix Ten. Teopema IlTeitnepa.

10. 3akOHBI COXpaHEHMS B MEXaHUKE. 3aMKHYTasi CUCTEMA.

11. 'apmoHnyeckue konedaHus.

12. DHeprus rapMoHHUYECKUX KosiebaHuil. MaTematuueckuil M pU3nUecKuii MasTHUKH.
13. 3akon KynoHna.

14. Hanps»K€HHOCTB 3JIEKTPOCTaTUYECKOTO MOJIS.

15. PaboTa 37eKTpoCcTaTHUECKOro MoJisl O MEePEMEILIEHHUIO0 3apsaaa. DHEPrusl B3auMOIeHCTBUS
3apsnoB. [loTenunan nomus.

16. Konnencaropsl. [TonsTHE 2EKTPOEMKOCTH. EMKOCTB MIOCKOT0 KOHJIEHCATOPA.
17. IlocTostHHBIN 3JIEKTPUUECKHUM TOK. 3akoH OMa J171s1 OJTHOPOIHOTO Y4acTKa LIEIH.
18. Pa3zBerBnennsie nenu. [Ipasuna Kupxroda.

19. Pabota snekTpudeckoro Toka. MomHoCTh Toka. 3akoH J[xoyms-Jlenna.

20. Cuna Jlopenia. Cuita Ammepa.

21. IlpuHIMI Cynepno3uyu MarHUTHBIX nosiel. 3akoH buoCagapa.

O 0 1N DN K WIN

22. 3aKoH dIeKTpoMarHuTHON nHAYKIMU Papanes. [Ipasumno Jlenmna.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

23. UHnykTHBHOCTD. PacueT MHAYKTUBHOCTH OECKOHEYHOT'O COJICHOMIA.

2 Kypc

1. Monenb uaeanbHOro ra3a. Y paBHEeHHE COCTOSHUS UA€aIbHOTO ra3a.

2. Teopema o paBHOpacHpeeICHUN YHEPTHH 110 CTETICHSIM CBOOO/IBI.

3. [lepBoe Ha4anO TEPMOJUHAMUKHY.

4. Pabota kak QyHKIHS mporiecca.

5. IloHsiTHE TEIUIOEMKOCTH.

7. Hukmugeckuii nmporecc. KoagpuipeHt mone3Horo AecTBrs TEIUIOBON MamuHbL. [uki
Kapno.

8. IIpob6siema HEOOPATUMOCTH TEIIOBBIX MTPOLIECCOB. DHTPOIMUSI CUCTEMBI U €€ CBOMCTBA. Teo-
pema Hepucra.

9. llIkana »eKTpoMarHUTHBIX BOJTH. OCOOEHHOCTH ONITUYECKOTO JTMana3oHa.

10. UaTepdepeHIus cBeTOBbIX BOJH. KOrepeHTHOCTS.

11. YcnoBus MmakcuMyMa 1 MUHUMYMa IIpU UHTEPPEPEHLINH.

12. SIBnenue nudpaxuuu. Audpaxus OpeHens Ha KPyriioM OTBEPCTHH.

13. Mudpaxmus Opaynrodepa Ha y3KOH TPIMOTUHEHHOM IIEITH.

14. TndpakimonHas pemeTka.

15. EcTecTBeHHBIH U MOJISIpU30BaHHBINA CBET. 3akoH Maittoca.

16. TemnoBoe nznydyenue Tena. 3akon Credana-bonpiimana. 3akoH cMerieHus Buna.

17. ®orordpdexr. Dopmyna DitHIITEHHA.

18. ®otonsl. /laBiaeHue cBeTa.

19. Paccesinue ¢oroHa Ha cBOOOHOM 3tekTpoHe. Dopmyna KommroHa.

20. BonHoBbIe cBolicTBa yacTull. J{nuHa BoaHb! 1€ bpoits.

21. Mpuanun HeonpeaenaeHHocTH. COOTHOIIEHHE HeolpeneieHHocTel [ eitsenbepra.

22. Inanerapuas mozens aroma. [loctynarel bopa. KBanTOBaHME SHEPrUM BOIOPOI0TIOA00HOIM
CUCTEMBI.

23. Vzny4yenue BoAOpoaonoAo0HbIX cructeM. O6o0menHas ¢popmyna banbmepa.

24. SIsnenue paarnoakTHBHOCTH. OCHOBHOW 3aKOH PaJINOAKTUBHOTO PacIajia.

25. CocTaB U XapakTepUCTUKU aTOMHOTO Spa.

26. Macca 1 Heprus CBS3U aTOMHOTO sIJIpa.
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CTpyKTypHBIii

2JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMITCTCHIIHH
27. SlnepHble peakuuu. DHEPrus peakiuuu. Peakiny eneHus u cuaTesa sep.
YMeTh —  OOBSACHATH (BBISBIIATH M CTPOUTH) THNWY- | IIpumepnslii nepeuenv npakmuueckux 3a0anuii 014 IK3amena

Hble (pU3MUECKUEe MOJENN JUIsl ONUCAHMS pe-
aJIbHBIX NIPOLIECCOB,

— BbIOMpaTh METOJbl MCCIENOBAHUA, C IO-
MOIIIbIO TPUOOPOB,;

— mpuolOperars 3HaHUS B 00JacTH (PHU3MKH,
NPUMEHUMBIE JUIS PEIICHHs] MHKCHEPHBIX 3a-
Aad;

1 kype

1.

- _ 2 s -
JIBu>keHre MaTepUaaIbHOM TOUKH 33/1aHO YPaBHEHHEM r(t) =(A+Bt9)i+Ct] , Tne A=10 m,

B=-5 Mm/c ? , C=10 m/c. HaiiTu niis MmomeHnTa Bpemenu t=1 ¢ v, a® , BBIYUCIIUTH MOJYJIb

[ [
CKOpPOCTH ‘ , TAHTCHIIUAJIbHOC YCKOPCHUC a

HUC & .

Bpycok Maccoif 2 KI' CKOJIb3UT IO TOPU30HTAIILHON ITOBEPXHOCTH OJT AEHCTBUEM Ipy3a
Maccoii 0,5 Kr, IpUKPEeIUIEHHOTO K KOHIlY HepacTsSHKMMOM HUTH, IEPEKUHYTON yepe3 Hero/-
BkHBIN 0110K. Koaddurment Tpenus 6pycka o mosepxHocts 0,1. Haiitu yckopenue nsu-
KEHHUs Tella U CHITY HaTsDKeHUs: HUTU. MaccaMmu 6J10Ka U HUTH, a TaKXKe TPEHUEM B OJI0Ke
npeHeOpeyb.

Iapuk maccoit m= 100 r ymain ¢ BbICOTBI h=2,5 M Ha FOPU3OHTAIBHYIO IUIUTY, Macca KOTO-
poit MHOTO OOJIBIIIE MAcCCHI IIIAPHKA, M OTCKOYMII OT Hee BBepxX. Cunras ynap abCcoIoTHO
YIIPYTUM, OTIPEEIUTh UMITYJIBC P, MOJTY4YE€HHBIN TIUTOM.

OmnpenenuTs HANPSLKEHHOCTH AIEKTPOCTaTHYECKOTo Mot E B meHTpe KBagpara co cTopo-
HOM a, eciy B TPEX BepIIMHAX KBaJpaTa HaXOAATCS OJMHAKOBbIE TOUEUHBIE 3apsibl (
ToHnkast HUTh COTHYTa B TIOJYOKPY>KHOCTB U 3apsDKEHA TaK, YTO AIIEKTPHUYECKHH 3apsi1 paB-
HOMEpPHO pacrpeiesieH 1o ee JuyiHe. Kako paguyc 3Toil mojyoKpyKHOCTH, €CITH U3BECTHO,
YTO B [IEHTPE €€ KPUBHU3HBI HanpsbkeHHOCTh nosid 10 kB/m, a norennuman 630 B.

, MOYJIb YCKOPCHU T, HOpMaJIbHOC YCKOpC-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

R,
&
A:H L=
e —
[ ]

S|

R

[To aByM mapauiesbHBIM HIPSMBIM IPOBOAM JIHHOM | = 1 M KaX/Iblil TEKYT OJMHAKOBBIC
Toku. Paccrosiaue d mexy npoBogamu paBHo 1 cMm. Toku B3aumoeicTBytoT ¢ cuioit F = 1
MH. Haiitu cuny Toka | B mpoBogax

Karymka coctout uz N = 75 BUTKOB U nMmeeT conpotusiienne R=9 Om. MaruuTHbI OTOK
yepes ee nornepevyHoe ceueHue Mensiercs no 3akony @ =kt , rae k= 1,2 mB6/c. Onpenenu-
TE: a) 3.1.C. MHAYKIIUH, BO3HUKAIOIIYIO B 3TOM KOHTYp€; 0) CHIIy HHIYKIIHOHHOTO TOKa; B)
3apsijl, KOTOPBII MPOTEYET 110 KOHTYPY 3a MepBbIe 9 ¢ U3MEHEHUS MOJsl.

OnexTpoH, yckopeHHbIN HanpspkenrneM U=200 B, BieTaeT B 0THOPOJAHOE MarHUTHOE T10JIE C
unaykuuein B=0,7-10-4 Tn neprneHauKyaspHO CHIIOBBIM JuHUAM. Haiitu pannyc okpykHo-
CTH, [10 KOTOPOH JABHKETCS 3JIEKTPOH B MArHUTHOM T10JI€ U MIEPHOJ] €T0 BPALECHUSI.
WNupyktuBHOCTH L Katymku (0e3 cepaeunuka) pasHa 0,1 MI'H. Ilpu xakoii cuite Toka |
sueprust W marauTHoro nojist pasHa 100 mk/[x

2 Kypc

Bogopon maccoit m=100 r ObuT H300apHO HArPET TaK, 9YTO 0OBEM €ro yBeIWJIICS B N=3
pasa, 3aTeM BOJOpOJ ObLJI M30XOPHO OXJIAXK/EH TaK, YTO €ro JIaBJIeHUE YMEHBIINUIOCH B N=3
pasa. Haiitu usmMenenre A S osHTPONNY B X0/I€ YKa3aHHBIX [POLIECCOB.

Kaxkas pabota A coBepiraeTcst mpu U30TEPMUUECKOM PACIIMPEHUH BOJIOPOIa MAaCCO M=5
r, B3siToro npu temneparype T=290 K, ecnu o0bem raza yBenuuuBaercs B Tpu pasa’?

A30T HarpeBaJics IPH NMOCTOSHHOM JaBjieHuH. EMy Ob1J10 COOOIIEHO KOJIMYECTBO TEIIOTHI
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

10.
11.

12.

Q =21 k/Ix. Onpenenutb paboTy A, KOTOPYIO COBEPIINI IIPH 3TOM Ta3, U u3MeHenue AU
€ro BHYTPEHHEW SHEPTUH.

PaccrosiHne Mex 1y NByMsi KOTe€pEHTHBIMHE UCTOUYHHKamMu cBeTa(A=0,5 mxm) paBuo d=0,1
MM. PaccTosinue Mexny nHTep(epeHIMOHHBIMU TTOJIOCAMU Ha SKpaHE B CPEAHEN YaCTH UH-
TephepeHInOHHOM KapTUHBI paBHO Ax=1,0 cM. OnpeenuTs paccTOsHUE OT HUCTOYHUKOB 10
JKpaHa

ITnockoBbIyKJIas TMH3A BBITYKIIOW CTOPOHOM JIEXKHT Ha CTEKJISIHHOM mactuHke. B oTpa-
YKEHHOM CBETE C JUNTMHOM BOJHBI A = 0,6 MKM HaOt01aeTcsi MHTEpdEepEeHIIMOHHAS KapTHHA.
Cuwras, 4TO paguychl UHTEPHEPEHIIMOHHBIX KOJIEL I MHOI'O MEHbIIE painyca KPUBU3HBI
auH3bl R=1,2 M, onpenenuTe: a) TOJMIMIMHY CJI0SI BO3A4YyXa TaM, II€ BUJIHO IIEPBOE CBETIIOE
konbLlo HetoToHa, 0) paanyc nepBoro Kojibla

Ha mens mupunoii a = 0,05 MM najaeT HOpMaJIbHO MOHOXPOMATUYECKUI CBET € JJIMHON
BOJIHBI A = 0,6 MKkM. OnipeiesuTh yroi ¢ MeXy IepBOHAYAIbHBIM HallpaBJIEHUEM ITyYKa
CBETa U HaIlPaBJICHUEM Ha YETBEPTYIO TEMHYIO TU(DPAKIIMOHHYIO TOJIOCY

JudpakimonHas peieTka yctaHoBieHa Ha paccTtosHuu 80 cm ot 3kpana. Ha pemierky na-
JTaeT MOHOXPOMAaTH4ECKHH CBET ¢ 1nuHOU BoHbI 0,65 MkM. Ha 3kpaHe paccTossHuE MEKIY
MaKCHUMyMaMH IIEpBOTO M BTOPOIo Mopsaka paBHO 5,2 cM. CKOJIBKO BCEr0 MaKCUMyMOB 00-
pasyer 3Ta 1upakioHHas peuerka?

Yepnoe Teno Harpenu ot temneparypbl 600K 1o 2400K. Bo ckoibko pa3 yBenuuunach 00-
11ast TEMJI0Basl SHEprus, u3inydaemas TeaoM? Ha ckosbKo M3MeHnach UIMHA BOJIHBI, COOT-
BETCTBYIOIIAsI MAKCUMYMY SHEPIUU U3TyUYEHHS U CIIEKTPAIbHBIN COCTaB U3ITydeHUs?
OmnpenenuTh HAUMEHBIIMN 33JIepKUBAIOLINI MOTEHIMAI, HEOOXOAMMBIH JUIs peKpaIleHus
SMUCCHH C TOBEPXHOCTU (POTOKATO/A, €CIIM OH OCBEIIAETCS U3TyUYEHUEM C UTMHON BOJI-
Hb10,4 MKM, a KpacHasi rpaHMLa JUIs MaTepraia katoja pasHa 0,67 MKM

BoruncnuTh paguycel NepBbIX TPEX OPOUT AIIEKTPOHA B aTOME BOAOPOa

Haiitu HanOosnpIIyro 1 HAMMEHBIIYIO AJIHHBI BOJIH cepuu [lamena B ciekTpe u3inydeHus

BOaOpoOaaA. CpaBHI/ITL IMOJIYYCHHBIC 3HAUCHUA C JJIMHAMHA BOJH BUAUMOI'O U3JTYYCHUA
192

[TepBonavasibHass Macca U30TOMA UpUAKMS 7 paBHA M = 5 r, mepuoA noJyypacmnanaa 75 cy-
ToK. Onpeaenure, CKOJIbKO saep pacnagercs 3a 1 cekyHay B 3tom npenapare. CKOJIBKO
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CTpyKTypHBIii

OneHouHble CpeCTBA

DJIEMCHT [TnanupyemMble pe3ynbTaThl 00yICHHS
KOMITETECHILINU
aTOMOB 3TOTrO Tpenapara ocranercs 4yepe3 30 CyTOK ¥ BO CKOJIBKO pa3 H3MEHUTCS aKTHB-
HOCTB IIpenapara 3a 3T0 Bpemsi?
13. B nienTpe conHIa IpoTeKaeT TepMOsZICpHAs peaKIusl CHHTEe3a rejIus U3 BOJ0poaa, B KOTO-
POii U3 YeThIpeX MPOTOHOB oOpa3yercs sapo He™ u qBa mo3uTpona. 3anuimTe 3Ty peak-
nuto. Kakue emie yactuiisl o0pa3yroTcsi B Hei?
Bnaners — HaBBIKaMHU PabOTHI C MUPOKUM KPYTOM OCHOBHBIMU OIICHOYHBIMH CPEJICTBAMH INIAHUPYEMBIX PE3YJIbTATOB 00yUYEHHUS TAHHOTO pas3fe-

buznueckux npudbOpPoB U 000PYAOBAHUS;

— crnoco0aMu IEMOHCTPAlUU YMEHUS aHaIU-
3UPOBATH TEOPHUIO NIPU PEIICHUN HHKEHEPHBIX
3ajay;

— METOAaMH IpOBeIeHUsS PU3NIECKUX U3Me-
peHMIA, pacueTa BeJIMYNH, aHAIN3a TTOJTyYCH-
HBIX JIAHHBIX U HABBIKAMH IJITAHUPOBAHUS HC-
CJIEZIOBATEIILCKOTO TMpoIiecca,;

JIa CITyXart JIabopaTopHbIe PadOThl U HHIUBHIYaJIbHbIE KOHTPOJIbHBIC PA0OTHI KaXI0TO ceMe-
cTpa.

[Tpu poBeieHUN IPOMEKYTOUHOM aTTECTAIIUH MIPETI0IaBaTellb UMEET MPABO 3a/1aBaTh JOIOJI-
HUTEIBHBIE BOMPOCHI CO CCHUIKOW Ha OTYETHI 10 JJabopaTopHbM padotam u UJ13.

Ilpumepnuolii nepeuens 6onpocos u 3a0anuil o 1AOOPAMOPHBIM PAdOmMam

1 xypc

Ne 1 «IIpumeHeHne 3aKOHOB COXpaHEHHUs AJISl OIIPEJEIICHHS] CKOPOCTH MOJIETa Ty

1. TlpuBeaurte nmpuMepsl CUII, TAIOIIUX Pa3HbIE BUIBI MOTEHIMAIbHON SHeprun. Kakue u3 Hux
MPUCYTCTBYIOT B JaHHON pabore? M300pa3uTe cXxeMy 3KCIEpUMEHTAIbHON yCTaHOBKU U
YKQXUTE HAa HEW CHJIBI, JCHCTBYIOIUE HA BCE TEJIA, BXOAALIUE B CUCTEMY, B Ka)KIbli MO-
MEHT BPEMEHHU.

2. Kakue BenWYMHBI HMENM KUHETHYECKas M MOTEHIMAJbHAs HHEPIUsi CUCTEMBI «IIy-
JS+MasATHUK» B pa3nyHble MOMEHTHI onbiTa? IlpeacraBbTe cxeMy M3MEHEHUs KMHEeTHYe-
CKOH Y NOTEHIIMAJIbHOW YHEPTUU CUCTEMBI.

3. Jlns xkakux MOMEHTOB BPEMEHHU B JJAHHOM JKCIIEPUMEHTE MOXKHO TMPUMEHSTH 3aKOH COXpa-
HEHUs UMIIyJbCa, a AJI1 KaKUX Henb3s U noyemy? Cxema

Ne 28 «Ompenenenue MHAYKTHBHOCTH KATYIIKA M MarHUTHON MPOHMIIAEMOCTH (eppo-
MarHUTHOTO TEJIa»
1. Tlonmyuure Gopmyny mjig pacyeTa MOJHOTO CONPOTHBICHUS IENMH MEPEMEHHOTO TOKa, HC-
MOJTH3YEMOM B TAaHHOU paboTe (WK MpeCTaBICHHOMN ITPero1aBaTeieM).
2. Kak ompexpensuiach MHAYKTUBHOCTh KAaTYIIKH B JaHHOW pabore? Kakum emie crmocobom
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

MOYHO OIPEAEIUTh HHIYKTUBHOCTD?
2 Kypc
Ne 14 «Onpenenenue nokasarens aguadaTel MeTooM Kiemana u Jlesopmay

1. OOmpsicHUTE X0/ HKCIEPUMEHTA U PE3YyIbTATHI pacyeTa.
2. HazoBute mporuecchl, MPOUCXOAALIME C I'a30M, B XOJ€ AKCIEPUMEHTa M H300pa3uTe UxX
rpaduyecku.
3. 3anummre ypaBHEHUS JIJIs BbIBOJIA (OPMYIIbI TOKA3aTels ainadaThl.
4. Kak B 1aHHOI pab0Te MUHUMHU3UPYETCS MOTPEIIHOCTD SKCIIEPUMEHTAIBHBIX JAaHHbBIX?
Ne 34 «Omnpenenenue IIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTUK IU(PAKLIMOHHON pe-
LIETKU»
1. KaxoBbl mapameTpsl U XapaKTEpUCTUKU TU(PPAKIUOHHON PEIIETKU, IPUMEHSIEMON B JKCIIe-
pumenTe?
2. Tlomyuute hopmMyny Ui ONpeneNeHus JIUHBI CBETOBOW BOJHBI NpU AU(paKIUK HA JH-
(GpaKIMOHHOM peleTKe.
3. Kak B manHO# paboTe MUHIMH3HPYETCS MOTPEITHOCTh KCIIEPUMEHTABHBIX TAaHHBIX ?
Ne 42 «Omnpenenenue riaBHbIX KBaHTOBBIX YHCENl BO30YKIEHHBIX COCTOSHUN aTOMa BO-
JI0poaa»
1. TlosicHuTe ycTpOHCTBO M MPUHIUI pabOThl CIEKTPOCKOMNA, UCIOIb3YEMOI0 B JaHHOU pabo-
TE
2. Tlomyuute Gopmyiry asisi ONpeACTHHAS TIaBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSI-

HHUM aToma BOOOPOda U APYIrUux BOIIOpO,Z[OHOI[O6HBIX aTOMOB

ITK-1 ¢cnmoco0HOCTBHIO K aHAJIM3Y M CUHTE3Y

3HaTh

(¢u3MUecKy0 CYHUIHOCTh SIBICHUH U TpO-

HOEeCCOB, MPOUCXOAAIIUX B IPHUPOLL,

¢u3nKo-MaTeMaTUYECKUN ammapar, Mpu-

MEHSFOIIUICS JJIS ONTMCAHUS 3aKOHOB (DU3UKU;

Ilepeuens meopemuueckux 60npocos K IKzameny

1 kypc

1. Kunemaruka noctynaTesnbHoro awxeHus. Cucrema orcuera. [lonsaTue paguyc-BekTopa,
CpPEeIHEW U MTHOBEHHOM CKOPOCTH U YCKOPEHHSI.

2. Ob6partHas 3aaya MexaHukH. HauanbHble ycIoBHS.
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

3. JIBuKeHHEe Mo OKPYKHOCTH.

4. KpuBonuneitHoe neuxenue. [lonHoe yckopenue. Yrosl MeXIy CKOPOCTBIO U YCKOPEHHUEM.
6. Umnynec Tena. OCHOBHOW 3aKOH AMHAMHUKH MOCTYNATEIbHOIO JBUKEHHUS.

7. MOMEHT UMITYJIbCAa U MOMEHT CHUJIbI OTHOCUTEJIBHO TOUKH.

8. Bpauienue BOKpyT HEMOABUKHOM OCH.

9. Teopema lllteiinepa.

10. 3akoHbBI COXpaHEHUS B MEXaHHUKE. 3aMKHYTas CUCTeMa. 3aKOH COXPaHEHUS UMITYJIbCA.

11. Kunerndeckasi sHEpTUs MOCTYMATEIBHOTO JBIKEHUS. TeopemMa 0 KHHETHYECKOW SHEPTHH.
12. 3akoHBI COXpaHEHHUs IPY BpalIaTeIIbHOM JIBUKEHUH.

13. KoHcepBaTuBHBIE CUJIbl. 3aKOH COXPAHEHUS [TOJIHON MEXaHUYECKOW SHEPTUH.

14. Tapmonuueckue konebanus. Y paBHEHHE TApMOHUUECKUX KOJIeOaHUi. AMILTUTY/a, 4acToTa
Y HavaJbHas Qasa.

15. DHeprus rapMOHUYECKUX KOJIEOAHUH.

16. DnekTpocTaTUYecKoe mojie. DIEKTPUUSCKUM 3aps]l U ero cBorcTBa. 3akoH KyroHna.

17. ITpuHIMO Cynepno3ulivy sl AUCKPETHOTO U HEMPEPHIBHOTO paclpeeeHUs 3apsI0B.
18. Ilorenuuan nos.

19. Teopema ['aycca u Teopema 0 HUPKYIISIIUU HAIPSHDKEHHOCTH 3JI€KTPOCTATUYECKOTO MO,
20. Kongencatopsl. [ToHsTHE 2MEKTPOEMKOCTH. EMKOCTB MIIOCKOTO KOHAEHCATOPA.

22. IlocTostHHBIN 3NeKTpuyecKuil TOK. 3akoH OMa 11t OqHOpOAHOTro y4yacTka uenu. Compo-
TUBJICHUE.

23. 3akoH OMa U1t HEOJJHOPOJHOTO yYacTKa LIETH U JIJIsl 3aMKHYTOM LETIH.

24. PazBetBniennbie 1ienu. [Ipasuna Kupxroda.

25. PaGora snekTpudeckoro Toka. MomHocTs Toka. 3akoH Jlxoynsa-Jlenua.

26. Equnas npupoja 3JIeKTPUYECKOr0 U MATHUTHOTO TOJIEH.

27. MarnuTHOe noje ABWXKylerocs 3apsiaa. [IpuHuun cynepno3uiuu MarHuTHBIX NoJiel. 3a-
koH buo-Cagsapa.

28. 'eomerpuueckoe onvcaHue MarHUTHOTO noJjist. [IoTOK v HMpKy ALK BEKTOpa MarHUTHOM
WH]TYKIIAH.

29. 3aKoH 351eKTpOMarHuTHON nHAYKIMU Dapanes

30. SIBnenne camonHaykuuu. MHaykTuBHOCTH. PacueT MHAYKTUBHOCTH OECKOHEYHOTO COJIe-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HOUJA. DHEPTUsl MArHUTHOTO OIS

2 Kypc

1. TepMoarHaMUYECKUI M CTATUCTUYECKHUM CITOCOOBI OMHMCAHUS MAKPOCHUCTEM.

2. Ilonstue creneneit cBo00AbI MOJIEKYJIBI. TeopeMa o paBHOpacnpeIeIeHUH SHEPTUH T10 CTe-
IEHSAM CBOOOIEL.

3. BHyTpeHHss 2HEePTUs KaK (YYHKIHUS COCTOSIHUSI CHCTEMBL..

4. Pabora kak ¢pyHkius npouecca. M3oxopuueckuit, n300apruueckuii 1 N30TEPMUIECKH P o-
L[ECCBI.

5. TermnoeMKOCTh P U30XOPUIECKOM U M300apuueckoM nporeccax. [locrosiHHas anuadarsl.
AnnabaTU4ecKuid Mmpoiiecc.

6. Bropoe Hauano TepMOAMHAMUKH.

7. KoaddunmenT mone3Horo neiicteus teroBoi MmammHebl. [{ukin Kapro.

8. DHTponus cucTteMsl U ee cBoiicTBa. Teopema HepHcra.

9. OCHOBHBIE XapaAKTEPUCTHKHU IEKTPOMATHUTHON BOJIHBI.

10. Mutepdepennus cBeToBbix BoiH. KorepentHocts. OnbiT FOHra.

11. OnTtrueckas pa3HOCTb X0/1a. Y CJIOBHSI MAKCUMyMa M1 MMHMMYMa Ipu UHTep(epeHInn.

13. Iudpakuus Openenst Ha KpyrioM oTBepcTUH. 30HbI DpeHes.

14. Iudpakuus @payHrodepa Ha y3K0il NPSIMOIUHEHHON 1IETH.

15. IudpakimonHas pemeTka.

16. EcTecTBEeHHBII 1 MOJISPU30BaHHbBIN CBET. 3aKkoH Mastoca.

17. TennoBoe uznyuenue tena. 18. @otoaddexr. 3akons! CtoneroBa. Popmyna DHHIITEHHA.
19. KopryckynsipHO-BOJIHOBOM JTyaju3M CBETa.

20. ®opmyna Komnrona.

21. BonHoBbIE cBOKCTBA YacTull. [[nmuHa BosHbI e bpoitns.

22. Ilpunuun HeonpeaeneHHoctu. CooTHoIIeHUe HeonpenenenHocreil ['eizendepra. Ocoben-
HOCTH Ipoliecca U3MEPEHUs B KBAHTOBOI MEXaHUKE.

23. IInanerapnas mozens aroma. [loctynarst bopa. KBanToBaHuE sHEprHM BOIOPOI0TIOA00HOIM
CUCTEMBI.

24. VIzny4yeHue BOAOPOIOMOA00HBIX crcTeM. ClieKTpalibHBIE cepuu aTtomMa Boiopoaa. 0600-
nieHHas popmyna bamemepa.
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

25. SIBnenue pagnoakTuBHOCTU. OCHOBHOM 3aKOH paguoakTUBHOro pacnazna. [locrosiHHas pac-
naza. [lepuon nonypacnana.

26. CocTaB M XapakTEpUCTUKU aTOMHOrO siiapa. KanensHas monens. Pazmep siapa.

27. Macca u sHeprus CBsI3M aTOMHOTO si/ipa. 3aBUCUMOCTD Y/I€JIbHON SHEPTHUs CBSI3U OT Macco-
Boro uucina. OGonoueyHast MOJEINb Sapa.

28. S nepHble peakuuu. DHeprus peakuuu. Peakuiuu neneHus u CUHTE3a sJiep.

YmeTs

— pacno3HaBath 3(Q(HEKTUBHOE pPEIICHHE OT
Hed(PPEeKTHBHOTO;

— OOBSACHATH (BBIABIATH U CTPOUTH) THUIHY-
Hble (PU3MUECKUE MOJENU JUIsl OMUCAHHS pe-
QIBHBIX TPOIIECCOB,

— JenaTh 00OCHOBAaHHBIC BBIBOIBI IO PE3YJIb-
TaTaM (QU3NYCCKUX MCCIICOBAHUI

Ilpumepnulii nepeuens npakmuuecKkux 3a0aHuil 01 IK3amena

1 xyp

1.

Koeco Bpamaercst ¢ yactoToit N=5¢". ITo AeiiCTBHEM CHII TPEHHS OHO OCTAHOBHIIOCH
yepes At=Lwur  Qnpepenuts yrmosoe yckopenue € u uncio N 060poToB, KOTOpoe
ClIeNaeT KOJIECO 3a 3TO BpEMs.

Bpycok Maccoii 2 KI' CKOJIB3UT 110 TOPU30HTAILHOM ITOBEPXHOCTH IO/ JEHCTBUEM IPy3a
Maccoi 0,5 Kr, IPUKPEIUIEHHOT0 K KOHILY HEPACTSKUMOU HUTH, IEPEKUHYTOH uepe3
HenoABWXHBINA 6510k. Koadduuuent tpenus 6pycka o nosepxHocts 0,1. Haiitu ycko-
peHue IBUKEHUS Tella M CUITy HaTsShKeHMsI HUTH. MaccaMu 0J10Ka M HUTH, a TaKKe Tpe-
HUEM B OJI0Ke TIpeHeOpeyb.

[Mlapuk maccoit m= 100 r yman ¢ BeICOTBI h=2,5 M Ha TOPHU30HTATBHYIO TUTUTY, Macca
KOTOPOM MHOTO OOJIbIII€ MacChl IIApHKa, U OTCKOYMI OT Hee BBepX. Cunras ynap abco-
JIIOTHO YIPYTUM, ONIPEAEIUTh UMITYJIbC P, OTYYEHHBIN TIUTOM.

BepTHKanbHO pacnonoKeHHbIH 0THOPOHBIN cTepikeHb Macchl M = 1 kxr u jumuns | = 1
M MOJKET BPAaIaThCsl BOKPYT CBOEr0 BEPXHEro KOoHI[a. B HIKHUI KOHEll cTep KHS Toma-
J1a, 3aCTpsB, TOPU3OHTAIBHO JIETEBIIAs Myt Maccsl M = 10 r, B pe3yabTaTe 4ero crep-
KEHb OTKJIOHWJICS Ha yroa o = 15. Cuuras m<<M, HaliTu CKOPOCTb JIETEBIIEH MTyIU
ToHKast HUTh COTHYTa B MOJIyOKPYKHOCTb U 3apsKEHa TaK, YTO JIEKTPUUECKUH 3apsi
PaBHOMEpHO pacHpeielieH 1o ee JnHe. KakoB paguyc 3Tol MOIyOKpYKHOCTH, €CIH
M3BECTHO, YTO B IIEHTPE €€ KPUBU3HBI HANpsLKEHHOCTH nodist 10 kB/M, a motenunan 630
B.

Kakum 10mkHO OBITH conpoTuBieHre R anekTpudeckoil nenu, n3o06paxeHHON Ha pH-
CYHKe, 4TOOBI TOK, TeKyIIHil no Hemy 6bu1 paBeH 1=0,5 A, eciiu C=5 mx®, U=200 B,
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

10.

11.

yacToTa nepeMeHHoro toka v=100 I'u?
C R

—l 1

7. T ® 7 &/
8.

[To aByM mapauiebHBIM IPSMBIM IIPOBOJAAM JIHHOM | = 1 M KaXKIbIil TEKYT OMHAKO-

Bble TOKU. PaccrosiHue d Mexxay nmpoBonamu paBHo 1 cM. TokH B3aMMOACHCTBYIOT C CH-

nout F =1 mH. Haiitu cuny Toka | B npoBoiax

Karymxka coctout u3z N = 75 BUTKOB U umeeT conporusieHue R=9 Om. MaruuTtHsii

MOTOK Yepe3 ee MonepevyHoe ceueHue Mensercs mo 3akony @ = kt , rae k= 1,2 mB0/c.

Omnpenenure: a) 3.11.C. UHAYKIUH, BO3HUKAIOIIYIO B 3TOM KOHTYpe; 0) CUIly HHAYKIU-

OHHOTI'O TOKa; B) 3apsiJl, KOTOPBII MPOTEUET 110 KOHTYPY 3a MepBbIe 9 ¢ U3MEHEHUS MOJI.

WNunykrusHocTs L katymiku (6e3 cepaeunuka) pasaa 0,1 mI'H. [1pu kaxoii cune Toxka |
sueprust W marautHoro noJjist paa 100 mk/[x

2 Kypc

1.

Bomgopon maccoit m=100 r 6buT H300apHO HArPET TaK, 9YTO 0OBEM €ro yBeIWJmiIcs B N=3
pasa, 3aTeM BOJOpOJ ObIJI U30XOPHO OXJIAXK/EH TakK, YTO €r0 JIaBI€HUE YMEHbIINIOCH B
n=3 pasa. Haiitu usmenenre A S SHTPONUM B XOJI€ YKa3aHHBIX MPOIIECCOB.

A30T HarpeBaJicsl IPU MIOCTOSTHHOM J1aBjieHud. EMy Ob110 cOOOI1IEHO KOIMYECTBO TETl-
notel Q = 21 /. Onpeaenuts padoTy 4, KOTOPYIO COBEPIIUI IPH 3TOM Ta3, U U3Me-
HeHue 4U ero BHyTpeHHeH SHepruu.

WneanpHas TeroBas mammHa padoTaeT no nukiry Kapuo. Temneparypa temioornat-
guka T1= 500 K, Temnepatypa tennonpuemuuka To= 250 K. Onpenenuts TepMuuecKuii
KITJI n nukma, a Takke padoTy A1 paboyero BemecTBa Mpyu W30TePMUIECKOM PaCIIupe-
HUU, €CJIU TIPU U30TEPMUYECKOM CXKAaTHUU coBepIleHa padota Ay = 70 Jx
[ImockoBbIyKIIast JINH3a BBIMYKJIONW CTOPOHOM JIEKUT HA CTEKJITHHOM IUIACTHHKE. B oT-
pa’keHHOM CBeTe C JUIMHOM BosHBI A = 0,6 MKM Habm0aeTcss MHTEp(EepeHIIMOHHAs Kap-
tuHa. CunTas, 4To pagnyCchl UHTEPPEPEHIIMOHHBIX KOJIEI] I MHOTO MEHBIIE paJnyca
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10.

11.

12.

KpUBU3HBI JIUH3BI R=1,2 M, onpeenuTe: a) TONIIMHY CJI0S BO3/lyXa TaMm, II€ BUJIHO
nepBoe cBeTIIoe KoJbllo HproToHa, 6) paguyc nepBoro KoJybla
Ha menp mmpunoit a = 0,05 MM nagaetr HOpMaJIbHO MOHOXPOMATHYECKUI CBET C JJTU-
HOM BOJHBI A = 0,6 MKkM. OmipeienTh yroi ¢ MeXIy HepBOHAYaIbHBIM HallpaBJICHUEM
ITyYKa CBETa ¥ HAMPABJICHUEM HA YETBEPTYIO TEMHYIO JHPPAKIIHOHHYIO ITOJIOCY
JudpakimonHas peieTka yctaHoBieHa Ha pacctosauu 80 cM ot 3kpana. Ha pemierky
aJjaeT MOHOXPOMATHUECKHUH CBET ¢ ainHoM BosHbI 0,65 MxM. Ha skpane paccrosnue
MEX1y MaKCUMyMaMH [IEPBOTO U BTOPOTo MopsiaKa paBHO 5,2 cM. CKOIBKO BCEro Mak-
CUMYMOB 00Opa3yerT 3Ta 1u(dpakuOHHAs pelieTka?

OnpenenuTh HAMMEHBIIHNH 3a/1eP>KUBAIOIINN TOTEHIIMA, HEOOXOUMBIN I IIpeKpa-

IICHUS] SMUCCHH C TIOBEPXHOCTH (POTOKATO/IA, €CITM OH OCBEUIAETCS H3IIyYeHUEM C JITHU-
HoM BoaHbI 0,4 MKM, a KpacHasi TpaHulia Jis MaTepualia karoja paBHa 0,67 MKkM

[Ipu aBMMKEHUU YACTHIIBI BJIOJIb OCH X CKOPOCTh €€ MOXKET OBITh OIpeesieHa C TOYHO-

cThio (ommokoi) 1o 1 cm/c. HaliTu Heonpeie1eHHOCTh KOOPAUHATHI, €CJIM YacTULIEH
apnsieTcs: 1) anekTpoH, 2) apodunka maccoi 0,1r

BbruncnuTh paguychl IEpBhIX TPEX OPOUT AIIEKTPOHA B aTOME BOAOPOJA

Haiitu HanOosnpI1yro 1 HAUMEHBUIYIO JIMHBI BOJIH cepuu [lamena B ciekTpe U3iydeHus
BoiopoJa. CpaBHUTH MOJIyYE€HHBIE 3HAUEHUS C ITTMHAMH BOJIH BUAUMOTO U3IY4EHUS

B nenTpe cosHIla IPOTEKAET TEPMOsIIEpHAs pEaKLIUs CUHTE3a T'elus U3 BOAOPOJa, B KO-
TOPOH W3 YETHIPEX MPOTOHOB 0Opasyercs sapo He® u Ba mosuTpona. 3ammmmre o1y pe-
akiuto. Kakue erie yacTuiisl o0paszyrorcs B Heit?

Kakoe komnugectso U «BBITOPAET» 32 I'OJI B AJIEPHOM PEAKTOPE C IIIEKTPUIECKOU
MotHocThi0 1 I'BT 1 k.. 1. 38%? CumnraTh, yTO pacnan saep ypaHa Moj IeHCTBUEM Te-
TJIOBBIX HEHTPOHOB MPUBOAUT K 00pa30BaHHIO M30TOMOB KCeHOHA-141, ctpoHIua-92 u
TpEeX BTOPUYHBIX HEUTPOHOB.

Bnanets

MMOHATHHHBIM amnrmaparom,
HaBBIKaMHW aHAaJIM3a U CHHTE3a B UCCIICI0-

BaTEJILCKOU JIEITEILHOCTU

HABBIKAMU M METOJMKaMH 000OIICHHS pe-

OCHOBHBIMU OICHOYHBIMHA CPCACTBAMHU IJIIAHUPYEMBIX PE3YJIBTATOB O6quHHH JaHHOT'O pasac-
Jia CIIy»Kat J'Ia60paTOpHLIC pa6OTBI U MHAUBUAYAJIbHBIC KOHTPOJIBHBIC pa60TLI KaxXjgoro cemMe-

cTpa.

HpI/I MMPOBCACHNU HpOMC)KyTO‘-IHOﬁ aTTeCTalluy NPCoAaBaTCIIb UMCCT IIPABO 3a/1aBaTh JOIIOJI-
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3yJbTATOB SKCIIEPUMEHTATILHOU JIESITEIBHO-
CTH;

— cIoco0aMu OLICHUBAHUS 3HAYMMOCTHU U
MPAKTUYECKOU MPUTOJHOCTH MOJTYYEHHBIX pe-
3yJIbTaTOB;

HUTEJbHBIE BOIIPOCHI CO CCHUIKOM Ha OTYETHI MO JabopaTtopHbIM padotam u MJ13.
Ilpumepnulii nepeuenv 60npocos u 3a0anuil o 1a00PaAmMOPHLIM padomam
1 kype
Ne 1 «ITpumeneHune 3aKOHOB COXpaHEHUS AJI ONPeIeNICHUs CKOPOCTH MOJIeTa MY
1. Kakue BenMYMHBI UMENM KHUHETUYECKass W IMOTCHIMANbHAS SHEPTUsl CHUCTEMBI «I1y-

JS+MasTHUK» B Pa3IM4HbIe MOMEHTHI onbITa? [IpefacraBbre cxeMy U3MEHEHUs] KUHETH-
YEeCKOU U MOTEHLHUATbHONU YHEPTHUH CUCTEMBI.
JI1s1 KakuX MOMEHTOB BPEMEHHU B JIAHHOM JKCIIEPUMEHTE MOKHO MPUMEHSThH 3aKOH CO-
XpaHEHHUs] MEXaHUYECKOM 3HEPruH, a I KAKUX Helb3s U noueMy? Cxema.
JI1s1 KakuX MOMEHTOB BPEMEHHU B JIAHHOM JKCIIEPUMEHTE MOKHO MPUMEHSThH 3aKOH CO-
XpaHEHUs] UMITYJIbCa, a JJIsl KAKUX Hemb3sl U noyemy? Cxema
Hcnonp3ys 3aKOHBI COXpaHEHUS TOIydnuTe GOPMYITy AJIsl pacdeTa CKOPOCTH IOJIeTa Imy-
JIU B IaHHOM pabore.

Ne 28 «Omnpenenenrie UHIYKTUBHOCTH KAaTYIIKA W MarHUTHOW MpOHMIIaeMOCTU (deppo-

MAarduTHOI'O TCJIa»

1. Tlonyuute dopMyny Ansi pacyeTa MOJHOTO CONPOTHUBIEHUS IIEMH MEPEMEHHOTO TOKa,
HCIIONB3YEMOU B TaHHOU paboTe (WM MpeICTaBIEHHON MPETojaBaTesiem).

2. Kak ompepensnach HHAYKTUBHOCTh KaTyIIKU B JaHHOUN pabote? Kakuwm emre cmocobom
MO’KHO OIPEICTUTh HHIyKTHBHOCTh?
2 Kypc
Ne 14 «Onpenenenue nokasarens aguadatel MmetooM Knemana u Jlezopmay

1. HazoBure mpoiiecchl, MPOUCXOASIINE C Ta30M, B X0/I€ DKCIIEpUMEHTa U M300pa3uTe ux
rpaduyecku.

2. 3anummure ypaBHEHUS AJIs BbIBOJIa ()OPMYIIBI MOKa3aTelNs aarnadaThl.

3. Kaxk B nanHOl pab0oTe MUHUMHU3HPYETCS TIOTPEITHOCTD SKCIIEPUMEHTAITLHBIX JaHHBIX?

Ne 34 «Omnpenenenve IIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK AUPPAKIIMOHHOMN pe-
IIETKU
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1. KakoBbl mapameTpbl M XapaKTEPUCTUKH AU(DPAKIMOHHOW PEIICTKH, MPUMEHSEMON B
JKCIIepUMeEHTE?

2. Tlomyuwnte popmyiy aisi onpeneneHus JUIMHBI CBETOBOM BOJIHBI IPH AU(GPAKIIMU HA -
(bpaKkIMOHHOH pereTKe.

Ne 42 «Omnpenenenue riaBHBIX KBAaHTOBBIX YHCENl BO30YKICHHBIX COCTOSHUN aTOMa BO-
TOpOaa»

1. Tlomyuurte GopmyIy Ui ONPEACTHHUS TJIABHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX CO-
CTOSTHUI aToMa BOJIOPOJIa U APYTHX BOJIOPOJIONOT0OHBIX aTOMOB

2. UYto Ha3bIBaeTCs rpalyMpOBOYHBIM Ipaukom?

IIK-3 rorToBHOCTBHI0 HCIIOJIb30BATh (l)H3I/IKO-MaTeMaTI/I‘{eCKI/Iﬁ alnmnapar IJist pelieHus 3a/ia4d, BOSHUKAKIIHUX B X01€ npocbeccuonaﬂbnoﬁ HCATCJIbHOCTHA

3HaTh

— OCHOBHBIE 3aKOHBI (PU3HKH;

— CJIEJCTBUSA U3 ITUX 3aKOHOB;

— (DUBHYECKYIO0 CYIIHOCTh SIBICHMH U MpO-
LIECCOB, IPOUCXOJAIINX B IIPUPOJIE;

— (Qu3uko-mMareMaTH4ecKuil ammapar, Mpu-
MGH?[IOHII/II\/'ICﬂ JJIA OIIMCaHHus 3aKOHOB (1)I/ISI/IKI/I,
— METOJbI aHalIN3a U MOJAEIUPOBAHUS CIOXK-
HBIX (PU3UYECKUX MPOLIECCOB;

Ilepeuens meopemuueckux 60npocoé K IK3ameHy

1 kype

1. KuneMatuka nocrynarenbHoro aswxenus. Cucrema orcuera. [lonsatue paguyc-BekTopa,
CpEeHEW U MTHOBEHHOM CKOPOCTH U YCKOPEHHS.

2. ObparHas 3aaya MexaHukH. HaxoxaeHue nepeMerienus Teaa u npoinenHoro mytu. Ha-
YaJIbHbIE YCIIOBUS.

3. JIBM>KEHHE IO OKPYKHOCTH. YTOJI TOBOPOTA, YIJIOBasi CKOPOCTh U YITIOBOE YCKOPEHHUE.
CBs13b YIJIOBBIX U JIMHEWHBIX BEIHYMH.

4. KpuBonuHeliHoe 1BHKeHUE. TaHreHIIMaIbHOE U HOpMaJIbHOE ycKopeHue. [lomHoe yckope-
HUe. YT0oJl MEX]ly CKOPOCThIO U YCKOPEHHUEM.

5. Ilonarue cunbl 1 Maccel Tena. [Ipuanmn cynepnosunun. 3akonsl Herotona.

6. Umnynec Tena. OCHOBHOW 3aKOH JMHAMMKH ITOCTYTIATENIBHOIO ABWKEHUs. [I[puMenenue oc-
HOBHOT'O 3aKOHA JUHAMUKHU.

7. MOMEHT UMIyJIbca U MOMEHT CHUJIbI OTHOCUTENIbHO TOUKU. OCHOBHOE YpaBHEHHE TUHAMUKHU
BpAIllaTEIbHOIO JBUKECHHUSL.

8. Bpamnienue BOKpyT HEMOABUKHON OCH. MOMEHT MHEPLIMU MaTEPUAIIBHON TOYKH U TBEPIOTO
Tena.

9. Pacuer MOMeHTOB nHepIuHU NpocThixX Ten. Teopema LITelinepa.

10. 3aKOHBI COXpaHEHUS] B MEXAHUKE. 3AMKHYTasl CUCTEMA. 3aKOH COXPaHEHMsI UMITYJIbCA.
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11. Mexanundeckas padora. Kunernueckasi 3Heprus OCTYIAaTEILHOTO ABMXKEHUA. TeopeMa o
KUHETHUYECKON SHEPIUHU.

12. 3aKk0oHBI COXpaHEHHUs IIPY BpallaTeIbHOM JIBHKeHUH. KuHeTnueckas sHeprus Bpalareib-
HOT'O JIBMXKEHHUS. 3aKOH COXpPaHEHUsI MOMEHTa UMITYJIbCA.

13. KoncepBaTuBHble cuiibl. [loTeHIIManbHas 3Heprus. 3aKOH COXpaHEHUs IOJIHOM MexaHu4ve-
CKOM DHEPIHUU.

14. Tapmonuueckue konebanus. Y paBHEHHE TApMOHHUECKHUX KOJieOaHU. AMILTUTY/a, YacToTa
Y HavaJbHas Qasa.

15. DHeprus rapMoHUYeCcKuX Konebanuil. Marematndeckuil U PU3NUECKHUl MaSTHUKH.

16. DnekTpocTaTUYecKoe nojie. DIESKTPUUECKUM 3aps]l U ero cBorcTBa. 3akoH KyroHna.

17. HanpsikeHHOCTb 3JIEKTPOCTaTHUECKOro noJisd. [IpuHuun cyneprno3unuu A JMCKPETHOTO U
HEIPEPBIBHOIO paclpeiesieHus 3apsii0B.

18. PaboTa 37eKTpOCTAaTHYECKOTO MOJIs MO EPEMEIEHHUIO 3apsiaa. DHEPTrus B3auMOICHCTBHUS
3apsa0B. [loTeHnman moss.

19. I'eomeTpuueckoe onucanue IeKTpudeckoro noius. Teopema ["aycca u Teopema o LIUPKYIIs-
MU HAMPSHKEHHOCTH JIEKTPOCTATUYECKOTO TOJIA.

20. Kongencatopsl. [TonsTre 2MeKTpoéMKOCTH. EMKOCTB MIIOCKOTO KOHAEHCATOPA.

21. CoenvHeHNE KOHIEHCATOPOB. DHEPTHUs 3apsHKEHHOTO KOHJIEHCATOPA.

22. IlocTostHHBIN 3NeKTpuyecKuil TOK. 3akoH OMa 11t OqHOpOAHOTro y4yacTka uenu. Compo-
tuBiieHne. CoeTMHEHNE COMPOTUBIICHUMN.

23. CTopoHHME CHIIBI. DJEKTPOBIXKYIIas cuiia. 3akoH OMa Juisi HEOJJHOPOJIHOTO ydacTKa enu
U JUIsl 3aMKHYTOH LENN.

24. PaszperBnennsie 1enu. [IpaBuna Kupxroda.

25. Pabota anekTpuueckoro Toka. MomHocTh Toka. 3akoH Jxoyns-Jlena.

26. Enqunas npupo/a 3MeKTpUIeckoro u MaruutHoro noseid. Cuna Jlopenna. Cuna Amrepa.
27. MarauTHOe noje ABWXKyuerocs 3apsaa. [IpuHnun cynepno3unuym MarHUTHBIX NOJIEH. 3a-
koH buoCagapa.

28. 'eomeTprueckoe onvcaHue MarHUTHOTO MoJjs. [I0TOK M IUpKyIsAMsa BEKTOpa MATHUTHON
WHJTYKLHH.

29. 3akoH anekTpoMarHuTHON HHAYKIMU Papanes. [Ipasuno Jlenna.
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30. SIBnenne camouHayKIuKA. MHIYKTUBHOCTD. PacueT MHAYKTHBHOCTH OECKOHEYHOTO COJIe-
HOMJ1a. DHEPrusi MarHUTHOTO 11OJISt

2 kypc

1. TepMoaMHAMHYECKUN U CTATUCTUIECCKHUI CIIOCOOBI OMMCaHUs MakpocucTeM. Mojienb uje-
aJbHOIO Ia3a. Y paBHEHUE COCTOSHUSA UI€ATIbHOTO Ta3a.

2. Ilonstue creneneit cBo00AbI MOJIEKYJIBI. Teopema o paBHOpacHpeIeICHUN YHEPTUHU T10 CTe-
IEHSAM CBOOOIEL.

3. BHyTpeHHss 2Heprus Kak QyHKIUS COCTOSHUS cucTeMbl. [lepBoe Havaio TepMOANHAMUKH.
4. Pabora kak ¢yHkius npoiecca. M3oxopuueckuid, n300apruueckuii 1 H30TEPMUUECKHI Mpo-
LECCHI.

5. IloHaTue TemI0eMKOCTH. TemI0eMKOCTh MPH U30XOPUIECKOM U N300apUUEeCKOM IIpOoIeccax.
[TocrosinHas agnadaTel. AMabaTHYIeCKHiA IPOIIecC.

6. Bropoe nauano repmoaunamuku. @opmynuposku Kinaysuyca u Kenbuna.

7. Huxnmaeckuit mpouecc. KoadduimenT none3Horo nedcTBus TerioBoi MamuHbl. [ukt
Kapmno.

8. IIpobiiema HEOOPATUMOCTH TEIIOBBIX MPOLIECCOB. DHTPOIHUSI CUCTEMBI U €€ CBOMCTBA. Teo-
peMa HepHcra.

9. OcHOBHBIE XapaKTEPUCTUKH IEKTPOMArHUTHON BONHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH.
Oco6eHHOCTH ONTHYECKOTr0 JHarna3oHa.

10. Uutepdepentus cBetoBbix BosiH. KorepentHocts. OnbiT FOHTa.

11. OnTHueckas pa3HOCTh X0/1a. Y CJIOBUS MAKCUMyMa U MUHUMYMa U UHTEPHEPEHIIH.

12. nTepdepeHnys B TOHKUX MIEHKAX.

13. SBnenue nudpakuuu. Judpakuns OpeHens Ha KPYTriioM 0TBepCTUU. 30HbI DpeHes.

14. udpakuus @payHrodepa Ha y3K0il MPIMOIMHEHHON HIEIH.

15. IndpakunonHas pemérka.

16. EcTecTBEHHBIN U NOJSIPU30BAHHBIN CBET. 3aKOH Mautroca.

17. TeroBoe u3nyuenue tena. 3akoH Credana-bonbimana. 3akon cmemenust Buna. 'unoresa
[Inanka.

18. ®oroaddext. 3akonsl CroneroBa. Popmyna DHIITEHHA.

19. ®oronsl. JlaBnenue cBera. KoprycKyisipHO-BOJIHOBOM Jyaju3M CBETa.
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20. Paccestnue ¢poToHna Ha cBoOoAHOM 3ekTpoHe. Dopmyrna Kommnrona.

21. Bonnogsle cBoiicTBa yactuil. [nuHa BonHbl e bpoiins. DxcnepumMeHTanbHbIe MOATBEP-
JKJICHUS TUIOTE3bI Je bpoiis.

22. Ilpunnun Heonpeaenennoctu. CooTHomeHue Heonpenenennocreii ['eitzendepra. Ocoben-
HOCTH IIpoliecca U3MEPEHUS B KBAHTOBOI MEXaHUKE.

23. [Inanerapnas monens atoma. [loctynarsl bopa. KBantoBanue snepruu BoA0opoa01I0A00H0M
CUCTEMBI.

24. N3ny4yenue Bogopo1onoo0HbIX cucteM. CrieKTpaibHbIe ceprur aToMa Bojgopoaa. 0600-
uierHas popmyna bansmepa.

25. SIBnenue pagunoaktuBHOCTU. OCHOBHOM 3aKOH paloakTUBHOIrO pacnaza. [locrosiuHas pac-
nazga. [lepuon monypacnana.

26. CocTaB 1 XapaKTepUCTUKU aTOMHOTO sigpa. KanensHas mozaens. Pazmep siapa.

27. Macca u 3Heprust cBsi3u aTOMHOTO 5/ipa. 3aBUCUMOCTD YI€JIbHOM SHEPTHUS CBSI3U OT MacCo-
Boro yucia. O0osoueyHass MOJIeTb sapa.

28. SlnepHble peakuuu. JHEprus peakuuu. Peakuuu geneHus u CUHTE3a sJIep.

YMmeTs

— OOBSICHATH (BBISABIATH U CTPOUTH) TUIHY-
Hble (U3MYECKUE MOJENU AJIsl ONHUCAHUs pe-
aJIbHBIX NIPOLIECCOB,

— TpUMEHATh (pU3MUecKHe 3aKOHBl U (pu3u-
KO-MaTeMaTH4eCKUi ammapaT B IpodeccHo-
HaJIbHOM JESITEbHOCTH; HCIIOJIb30BAaTh UX Ha
MEXIUCLHUIUIMHAPHOM YPOBHE;

Ilpumepnbolii nepeuens npaxmuueckux 3a0anuil ONA IK3AMEH
1 kype

- _ 2 s -
1. JIBuwkeHHe MaTepUaIbHOU TOUKH 33/1aHO YPaBHEHHEM r(t) = (A+Bt9)i+Ct] , Tne A=10 m,

B=-5m/c’ , C=10 m/c. Haiitu nyis MomeHTa BpeMeHH t=1 ¢ V(). a(t) , BRIUUCJIUTH MO-

l [
AYJIb CKOPOCTH ‘ , MOYJIb YCKOPCHHA , TAHTCHIIUAJIbHOC YCKOPCHUEC a , HOPMAJIbHOC

yckopeHne o,

2. Koureco Bparmiaercs ¢ 4acTOTON n=5¢*, [Tox neficTBUEM CHJT TPEHUSI OHO OCTAHOBHIIOCH
uepesz At=Lwur  QOnpenenuts yrmosoe yckopenne ¢ u uncio N 060poToB, KOTOpoe
CZEJIaeT KOJIECO 3a 3TO BpeMs.

3. Bpycox maccoif 2 KT CKOIB3UT 110 TOPU3OHTAIBHOM MOBEPXHOCTH TIOJ IEHCTBUEM Tpy3a
Maccoi 0,5 Kr, IPUKPETUIEHHOT0 K KOHILY HEPACTsSHKMMON HUTH, IEPEKUHYTON depe3
HenoABWXKHBIN 6110k. Koo dunment tpenus Opycka o noepxsnocts 0,1. Haittu yckope-
HUE JIBUKCHUS TeJla U CHITy HaTsbKeHHsI HUTH. Maccamu OJ10Ka M HUTH, a TaK)Ke TPEHU-
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€M B OJIOKE peHeOpeyb.

OmnpenenmuT MOMEHT HHEPLUH TOHKOTO OJTHOPOIHOTO CTEPKHs AIuHHOU |= 30 cM u
Maccoit M= 100 r OTHOCUTEIBHO OCH, IEPIEHIUKYIJISIPHON CTEPKHIO U MPOXOISIICH ve-
pe3 TOUKY, OTCTOSIIYIO OT KOHIIA CTEP>KHS Ha 1/3 ero ITHHBL.

[Iapuk maccoit m= 100 r yman ¢ BeICOTBI h=2,5 M Ha TOPH30HTAIBHYIO IUIUTY, Macca
KOTOpOI MHOTO 00JIbIlI€ Macchl IIapuKa, U OTCKOYMI OT Hee BBepX. Cuuras ynap adco-
JIOTHO YIPYTUM, ONPEAETIUTh UMIYIIbC P, HOTYYESHHBIH IUIUTOM.

BeprukalibHO pacrioyioKeHHbINH OJHOPOIHBII cTepkeHb Macchl M = 1 kr u aymusbl | = 1
M MOXET BpalaTbcs BOKPYT CBOETO BEPXHET0 KOHIIA. B HIDKHUI KOHeI cTepKHsI romna-
Ja, 3acTpsiB, TOPU30OHTAIBHO JIeTeBIIas My Macckl M = 10 r, B pe3ysbTaTe 4ero crep-
KEHb OTKJIOHUJICS Ha yrou o = 15. Cuuras M<<M, HailTu CKOPOCTH JieTeBILEH Myau
Onpenenuts HaPsHKEHHOCTD IEKTPOCTATUUECKOT 0 MoJs E B LIeHTpe KBaapaTa co CTo-
POHOIA a, eciu B TPEX BEpILMHAX KBaJpaTa HaXOAATCS OJMHAKOBbIE TOUCUHBIE 3apsibl (
ToHKast HUTh COTHYTa B MOJIYOKPY>KHOCTb U 3apsiKeHa TaK, YTO JIEKTPUUECKHUI 3apsi
PaBHOMEPHO paclpe/elieH 1o ee JinHe. KakoB paguyc 9ToH MOJIyOKpPYKHOCTH, €CIH
M3BECTHO, YTO B LIEHTPE €€ KPUBU3HBI HANPsKEeHHOCTH noist 10 kB/M, a morenuan 630
B.

Ha puc. €1=1,5 B, €2=3,7 B u conpotusnenusst R1=10 Om, R2=20 Om u R=5,0 Om.
BHyTpeHHHE cOnpOTUBIIEHHS HCTOYHUKOB IIpeHeOpexumMo Mainel. Onpeaenure: 1) 3Ha-
YeHHE U HalpaBJIEHUE TOKA Yepe3 CONPOTHUBIIEHKE R; 2) TEMIOBYI0 MOILITHOCTb, KOTOpast
BBIJICJII€TCS] Ha CONPOTHBIIEHUH R.?

R,
&
—l:H L=
e —
[ ]

L1

10, R
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11.

13.

15.

16.

17.

Kakum nosmkHO ObITH conpoTHBIIeHHE R anekTpruyeckon 1ienu, n300pakeHHON Ha pH-
CYHKe, 9TOOBI TOK, TeKYIIHi o Hemy ObutT paBeH [=0,5 A, eciiu C=5 mx®, U=200 B,
yacToTa nepeMeHHoro toka v=100 I'u?

C R
— It

12. ® 17 @ '
Tok I=100A Teder Mo TOHKOMY POBOJIHUKY, U30THYTOMY TaK, KaK [OKa3aHO Ha PUCYH-
ke. Haittu uanykuuio B MarautHoro nosis B Touke O KOHTYpa, €CIU painyCc U30THYTOU
yactu npoBojgHuka R=0,1 M, a ctopona kBajpara a=0,2 m

a

14.
[To AByM mapauiebHBIM TPSMBIM ITPOBOAAM JTHHOM | = 1 M KaXIbIil TEKYT OJMHAKO-

BbIe TOKU. PaccrosiHue d Mexay mpoBonamu paBHO 1 cMm. TokM B3aMMOICHCTBYIOT C CH-
noit F =1 mH. Haiitu cuny Toka | B mpoBogax

Karymxka coctout uz N = 75 BUTKOB U uMmeeT conportusieHue R=9 Om. MaruutHsIi
MOTOK Yepe3 €€ MoIMepeyHoe ceueHue MeHsercs mo 3akony @ =kt , riae k= 1,2 mBo6/c.
Omnpenenure: a) 3.71.C. UHAYKIIUH, BO3ZHUKAIOIIYIO B 3TOM KOHTYpE; 0) CHITy HHAYKIIMOH-
HOTO TOKa; B) 3apsijl, KOTOPBINA MPOTEYET [0 KOHTYPY 3a MepBble 9 ¢ U3MEHEHHUSI MOJISL.
OnexTpoH, yckopeHHbIN HanpspkenrneM U=200 B, BieTtaer B 0lHOpOAHOE MarHUTHOE
nonie ¢ naaykuuend B=0,7-10-4 Ti nepnenauKynsipHO CUIOBBIM JIMHUAM. Haiitn paguyc
OKPY’KHOCTH, 110 KOTOPOH JBHUKETCS SJIEKTPOH B MATHUTHOM I10JI€ U IIEPUOJL €r0 Bpa-
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LICHHUSL.

18. UunykruBHOCTS L Karymku (6e3 cepaeunuka) pasua 0,1 mI'n. [Ipu kakoi cune Toxa |
sneprust W marauTHoro noJjist paHa 100 mk/[x

2 Kypc

1. OmpenenuTts cpeHee 3HAYCHHE MMOJTHON KHHETHUYECKON YHEPTHH OJHON MOJIEKYJIIbI I'e-
JUst, KUCIIOpOJia M BOASIHOTO Tapa nipu temmneparype T=400K.

2. Bonopoa maccoit m=100 r 611 H300apHO HATpPeT TaK, YTO 00BEM €ro yBeIuuuics B N=3
pasa, 3aTeM BOJOPOJ ObLJI H30XOPHO OXJIAXK/CH TaK, YTO €T0 JIABICHUE YMEHBIINIOCH B
n=3 pasa. Halitu usmMenenure A S SHTPONUM B XOJI€ yKA3AHHBIX IIPOLECCOB.

3. Kaxkas pabota A coBepiaeTcs Mpu K30TEPMUIECCKOM PACITUPEHUH BOAOPOIa MaCcCOM
M=5 1, B3sTOrO NpH Temmeparype T=290 K, ecnmu o0bem raza yBenuunuBaeTcs B TpU
paza?

4. A30T HarpeBaJicsi IpU MMOCTOSSHHOM JIaBjieHHH. EMy ObLJI0 COOOIIIEHO KOMYECTBO Tel-
noter Q =21 k/x. Onpenenuts paboTy 4, KOTOPYIO COBEPIII ITPH ITOM Ta3, U U3Me-
HeHue 4U ero BHyTpeHHEH SHepruu.

5. WneanpHas TeruioBast MammHa padotaet o 1ukiny Kapao. TemmnepaTtypa TemiooTaaT-
guka T1= 500 K, Temnepatypa termnonpuemuuka To= 250 K. Onpenenuts TepMuuecKuii
KITJI n nukia, a Takke padoty A1 paboyero BemecTBa npyu M30TePMUIYECKOM pacIIupe-
HUU, €CJIU IIPU U30TEPMUYECKOM CXKAaTUU coBeplleHa padota Ay = 70 Jx

6. PaccrosiHue MeXIy IByMs KOT€PEHTHBIMU UCTOUHHKaMU cBeTa(A=0,5 Mxm) paBHO d=0, 1
MM. PaccTosinue Mexny HHTep(dEepeHIIMOHHBIMU TTOJI0CAMU Ha SKpaHe B CpPeAHEN 4acTH
nHTepPepeHIMOHHON KapTuHBI paBHO Ax=1,0 cM. OnipeenuTh paccTOSHUE OT UCTOY-
HUKOB JI0 9KpaHa

7. TlnockoBsbINyKiasi TMH3a BBIMYKIION CTOPOHOM JISKUT HA CTEKJIIHHOM MiacTuHKe. B oT1-
pa’keHHOM CBeTe C JUIMHOM BosHBI A = 0,6 MKM Habm01aeTcss MHTEp(EepeHIIMOHHAs Kap-
tuHa. CunTas, 4To paguyCchl UHTEPPEPEHLIMOHHBIX KOJIEI] I MHOTO MEHBIIE pajnyca
KpUBU3HBI JIMH3bI R=1,2 M, onpezienuTe: a) TOJMMHY CIIOSI BO3yXa TaMm, I'/ie BUIHO
TepBoe CBETII0E KoJbllo HetoTOHA, 0) paanyc mepBoro Kojblia

8. Mexay ABYMS IJIOCKONAPAJIEIbHBIMU CTEKJITHHBIMU IJIACTUHKAMU TOJIOKUIM OYEHb
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TOHKYIO IIPOBOJIOYKY, PACIIOI0KEHHYIO MapajlIeNbHO JIUHUU CONTPUKOCHOBEHUS IJ1a-
CTUHOK M HaXOJAIIYIOCS Ha paccTosHuu L=75 MM OT Hee. B oTpakeHHOM CBETE C IU-
HOM BOJIHBI A=0,5 MKM Ha BepxXHe! IIaCTUHKE BUJHBI HHTEP()EPEHLIMOHHBIE IOJIOCH.
Omnpexpenure AUaMeTp MOMEPEYHOTO CEYCHHUSI IPOBOJIOYKH, €CJIM Ha MPOTshkeHuu a = 30
MM HacUMThIBaeTcss m = 16 CBETJIBIX M0JIOC

9. Ha mens mmpunoit a = 0,05 MM nmajaeT HOpMaIbHO MOHOXPOMATHYECKUHN CBET C JITH-
HOM BoJIHBI A = 0,6 MKM. Onipeie’uTh yroi ¢ Me1y HepBOHaYaIbHbIM HallpaBJIeHUEM
IIy4yKa CBETa M HAIIPaBJICHUEM Ha YETBEPTYIO TEMHYIO JTU(PPAKLUOHHYIO I10JIOCY

10. IndpaxronHas pemerka ycraHoBiieHa Ha pacctossHun 80 cM oT sKkpaHa. Ha permerky
11a/1aeT MOHOXPOMATHYECKUH CBET ¢ JUTMHOM BoiHbI 0,65 MkM. Ha skpane paccTosiHue
MEX/1y MaKCUMyMaMH [IEPBOrO U BTOPOro Nopsiaka paBHO 5,2 cM. CKOJIBKO BCEro Mak-
CUMYMOB 00pa3yeT 3Ta 1u(paKkMoOHHAas pemeTka?

11. Yepnoe Teno nHarpenu ot temneparypsl 600K 1o 2400K. Bo ckoibko pa3 yBenuuuiach
o0111as1 TeMJIoBask YHEPrus, u3nydaemas TesioM? Ha cKoJIbKO M3MEHMIIACh JUTMHA BOJIHBI,
COOTBETCTBYIOIIAsl MAKCUMYMY SHEPTHH U3JIY4YE€HHUS U CIEKTPaJIbHBIM COCTaB HU3Jyue-
Hus?

12. OnpenenuTh HANMEHBIINNA 33IeP)KUBAOIINI MTOTEHINAI, HEOOXOAUMBIA IS TIpEKpa-
IIEHUS] SMUCCHH C TIOBEPXHOCTH (POTOKATO/1A, €CIIM OH OCBELIAETCS U3TYYEHUEM C JJTHU-
HOM BonHbI 0,4 MKM, a KpacHas rpaHula AJis MaTepuaia karoga pasHa 0,67 MKkM
13. Ilpu ABMYKEHUU YaCTHIIBI BJIOJIb OCH X CKOPOCTh €€ MOXET ObITh ONpeiesieHa C TOYHO-

cThio (ommOKoi) 110 1 cM/c. HaliTi HeonpeneneHHOCTh KOOPIMHATBI, €CII YacTHIIeH
sBigercs: 1) anekTpon, 2) npobunka maccoi 0,1r

14. BeI4MCIUTH painychl MEPBBIX TPEX OPOUT AIIEKTPOHA B aTOME BOJOPOIA

15. Haiitu HanOoubLIyt0 ¥ HAUMEHBIIYIO JJIMHBI BOJIH cepud [laieHa B criekTpe U3mydeHus

BOAOpOOA. CpaBHI/ITB MOJIYYCHHBIC 3HAYCHHUA C JJIMHAMU BOJIH BUAUMOTI'O U3JITYUYCHUA
192

r

16. IlepBoHayanbHast Macca U30TOIA UPUAKS 7 paBHa M =5 r, mepuoJ noyypacnajga 75
cyTok. Onpenennre, CKOJIBKO sAep pacnagercs 3a 1 cekyHay B 3ToM npenapare. CKob-
KO aTOMOB 3TOT0 Ipenapara octaercst uepe3 30 CyTOK M BO CKOJIBKO Pa3 U3MEHUTCS aK-
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

17.

18.

TUBHOCTb IIpenapara 3a 3To Bpemsi?

B nenTpe cosiHLla IpOTEKAET TEPMOsIIEpHAs peakliis CUHTE3a I'eius U3 BOJIOPOAa, B KO-
TOPOH M3 YEeTHIPEX IPOTOHOB 0Opasyercs sapo He* u ziBa mosutpona. 3amummure 9Ty pe-
aknuto. Kakue eme gacTuisl 00pa3yroTcs B Heid?

Kaxkoe konnuectBo U™ «BbIrOpaeT» 3a rojl B IAEPHOM PEAKTOPE C NEKTPUIECKON
MotniHocThio 1 I'Bt u k.mm.a. 38%? Cuurars, yTo pacna siiep ypaHa o IeMCTBUEM Te-
IJIOBBIX HEHTPOHOB MPUBOAUT K 00pa30BaHMIO M30TONOB KCeHOHA-141, ctpoHIuA-92 u
TpPEX BTOPUYHBIX HEHTPOHOB.

Bnaners

HaBbIKaMH pa6OTBI C IIMPOKUM KPYTIOM

¢buznueckux npudOpoB U 000pyIOBaAHUS;

BO3MOXHOCTbIO MCKAUCHUILIMHAPHOTO

NpUMEHEHUS (PU3NUECKUX 3HAHUM;

OCHOBHBIMH METOAaMU CI)I/ISI/I‘-ICCKI/IX uc-

cJleZIoBaHUi B MpogeccuoHaNbHON 001acTH,
NPaKTUYECKIMU YMEHHMSIMHA U HABBIKAMH HX
VCIIOJIb30BaHUS;

pohecCuOHANBHBIM S3bIKOM B 00J1aCTH

¢buzuky;

crocobaMu COBEPILIEHCTBOBaHUS Mpodec-

CHOHAJIbHBIX 3HAHUW M YMEHUN IIyTeM MHC-
NOJIb30BaHUs BO3MOYKHOCTEH HH(OPMAIMOH-
HOM CpeJbl.

OCHOBHBIMU OLIEHOYHBIMH CPEICTBAMHU TUIAHUPYEMBIX PE3YJIbTATOB 00YUYEHUS TaHHOTO pasJie-
Jia cltyKatT J1abopaTtopHbie pabOThl M MHANBUIYATbHBIE KOHTPOJIbHBIE pa0OTHI KaXKI0TO CEMe-

cTpa.

[Ipu npoBeneHny NpOMEXKYTOUYHOM aTTECTAllMU MIPENoaBaTeslb UMEET MPaBo 3a/1aBaTh JOIMOJI-
HUTEJbHBIE BOIPOCHI CO CCHUIKOM Ha OTUYETHI MO JabopaTtopHbIM padotam u MJ13.

ITpumepnbwlii nepeuens 6onpocoe u 3a0anuil no 1A4GOPaAMOPHBLIM padomam

1 kypc

Ne 1l ((HpI/IMeHeHI/IC 3aKOHOB COXpaHCHUS UL OIIPECACIICHUA CKOPOCTH I10JICTA ITYJIH

1.

[IpuBenuTe MpUMeEpHI CHII, TAIOMIMX pa3HbIe BHUJIBI OTEHIMAIBHON SHeprun. Kakue u3
HUX NPHUCYTCTBYIOT B JJaHHOH pabore? M300pa3ute cxemy SKCHEpUMEHTaIbHOM ycTa-
HOBKHM M YK@)XHT€ Ha HEHl CHJIBI, JCHCTBYIONINE HA BCE TENla, BXOISIIUE B CHCTEMY, B
KaX/1bIii MOMEHT BPEMEHH.

Kakne BenmMUMHBI MMENH KWUHETHYECKas W TOTCHIMAIbHAS DHEPTUsS CHUCTEMBI «I1y-
JSMasTHUK» B pa3inyHbIe MOMEHTHI onbITa? [IpencTaBbTe cxemy U3MEHEHHUs] KHHETH-
YECKOM ¥ NOTEHIIMAIBHON SHEPTUH CHCTEMBI.

Jlisl KaKuX MOMEHTOB BPEMEHHU B JJAHHOM JKCIIEPHUMEHTE MOXKHO MPUMEHSThH 3aKOH CO-
XpaHEHHST MEXaHUYECKOW YHEPTHH, a JUIs KaKuX Helb3s 1 moyemy? Cxema.

Jlnisl KaKuX MOMEHTOB BPEMEHHU B JJAHHOM JKCIIEPHUMEHTE MOKHO MPUMEHSTh 3aKOH CO-
XpaHEHUsl UMIyJIbca, a A1 KaKuX HeJb3d U noyemy? Cxema

Vcnonp3ys 3aKOHBI COXpaHEHUs NodydnuTe GOopMyIy AJisl pacdeTa CKOPOCTH IMOJIeTa My-
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

JI1 B JAHHOM padorTe.

Kak mpomsBoaurcs 006paboTka 3KCIIepUMEHTATBHBIX JaHHBIX B JaHHOW paborte. Kak
OIIpEEISIeTCSl JOBEPUTEIbHBIM MHTEPBAl CKOPOCTH M CpPEIHSS KBagpaTH4yecKas Io-
IPEIIHOCTh OTKJIOHEHUS] MassTHUKA?

Ne 28 «Ompenenenue MHAYKTUBHOCTU KaTYIIKM M MarHUTHON MPOHMIIAEMOCTH (eppo-

MarauTHOI'O TCJ1a»

1.

2.

=

w

Kakue npubops! npuMeHsUIUCh B JaHHOW pa0oTe IJIs OImpeaenusi mapaMeTpoB MOCTOSH-
HOTO U NIEPEMEHHOI0 TOKa?

[Tonyuure dopmyny nansi pacdeTa MOJHOTO COMPOTHUBIEHUS IIEMH MEPEMEHHOI0 TOKa,
HCIIOJIb3YEeMOM B TaHHOW paboTe (WK MpeICcTaBICHHON IPEToAaBaTelIeM ).

Kak ompenensiiace ”HAYKTUBHOCTh KaTYIIKH B JaHHOU pabore? Kakum emie cnocobom
MO>KHO OTIPENIEIUTh HHYKTUBHOCTB?

[TpomeMOHCTpUPYHTE BO3MOXKHOCTH MpuMeHeHus: cpeasl Microsoft Excel (wnmu apyroit
cpenbl) 7st 00pabOTKU IKCIIEPUMEHTANBHBIX JTAHHBIX.

2 Kypc

Ne 14 «Onpenenenue nokasarens aguadaTsl MeTooM Kinemana u Jlesopmar
OOBbscHUTE X0 SKCIIEpUMEHTA U Pe3yIbTaThl pacueTa.

HazoBute mporieccsl, MpOUCXOIAIINE C Ta30M, B X0JI€ SKCIIEPUMEHTa W M300pa3uTe UX
rpadu4ecKu.

3anuuuTe ypaBHEHUs U1 BbIBOJA POPMYJIbI [TOKA3aTess ainadarsl.
[TpomeMOHCTpUPYHTE BO3MOXKHOCTH MpuMeHeHus: cpeapl Microsoft Excel (wnu apyroit
cpenbl) 71st 00pabOTKHU IKCIIEPUMEHTATBHBIX TAHHBIX.

Kak B manHO# paboTe MUHUMH3UPYETCSI MOTPEITHOCTh AKCIIEPUMEHTATBHBIX TaHHBIX ?

Ne 34 «Omnpenenenvie IIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK AUPPAKIIMOHHON pe-

IICTKK

1.

2.

KaxoBbl mapameTpbl M XapaKTEpUCTUKU AU(PPAKIMOHHOW DPELIETKH, MPUMEHSEeMON B
JKCIIEpUMEHTE?

[onyuure popmyny s onpeseneHus JUIMHbBI CBETOBOM BOJIHBI MpU TU(paKLIUU HA TU-
(bpaKkIMOHHO pereTke.

KaxoBo mpakTnueckoe npuMeHeHue Tu(pakinOHHBIX PEIIETOK?
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OneHouHble CpeCTBA

4. Kak B 1aHHOI paboTe MUHUMU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JAaHHBIX?
Ne 42 «Ompenenenue riiaBHBIX KBAaHTOBBIX YMCENl BO30YKICHHBIX COCTOSIHUI aroma BO-
J0pOJIay

1. TlosicHuTE yCTPOMCTBO M MPHUHIMII PAOOTHI CHEKTPOCKOIA, MCIOIB3YEMOT0 B TAaHHON
pabote

2. Tlomyuwnte ¢opmyny Aisl ONpeNeTuHIS TITaBHBIX KBAHTOBBIX YMCEN BO30YKICHHBIX CO-
CTOSIHUI aTOMa BOAOPOJa U IPYTHX BOJOPOAOINOA00HBIX aTOMOB

3. Uro HazpIBaeTCs TPalyupOBOYHBIM IpaduKkom?

4. TlpomeMOHCTpUPYHTE BO3MOKHOCTh MpuMeHeHus cpeasl Microsoft Excel (wnmu apyroit
cpenibl) it 00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX

ITK-4 roTOBHOCTBLIO HCIIOJIL30BATH OCHOBHBIE NMOHATHSA, 3AKOHbI U MOJI¢JIX TEPMOAUHAMUKH, XHMHYECKOi KHHETHKH, IIEPEHOCA TeIlJIa U MACChI

3HaTe

OCHOBHBIE 3aKOHBI TEPMOJANHAMUKH;
(¢u3NYECKyI0 CYIIHOCTH SIBJICHHM M MpO-

IIECCOB, MPOMCXOMAAIIUX B Ipoleccax TepMo-
JTUHAMUKH, TIEPEHOCA TeIla U MacChl;

¢u3MKo-MaTeMaTUYECKUN amnmapar, Mpu-

MGH?[IOHII/II\/'ICﬂ IJI1 OMMCaHus 3aKOHOB TEPMO-
JUHAMUKH,

Ilepeuens meopemuueckux 60npocos K IK3ameny

1 kype

1. [onsTue cumbl U Maccesl Tena. [Ipunnun cynepno3unuu. 3akonbl HeroToHa.

2. Umnynbe Tena. OCHOBHOM 3aKOH AMHAMUKH ITOCTYNATEIBHOTO ABHXKEHUS.

3. BpaieHue BOKpyr HEMOABMKHON ocl. MOMEHT MHEpLIMU MaTepruaibHON TOUKU U TBEPJOTO
Tena.

4. CTOpoHHUE CUJIBL. DJIEKTPOABUKYIIAS CHTIA.

5. 3akoH 31ekTpoMarHuTHOM nHAyKIMKu Papazes. [Ipasuno Jlenna.

2 Kkypc

1. TepmoanHaMU4eCKU M CTATUCTUYECKUI CIIOCOOBI ONMUCAHUs MakpocucTeM. MoJens uie-
aIBHOTO ra3a. Y paBHEHHUE COCTOSTHUS WICATIBbHOTO Tasa.

2. [TonsTHe creneneit cBOOOIbI MOJIEKYIBI. Teopema 0 paBHOPACIIPEAEIEHUU SHEPTHH IO CTe-
IIEHSAM CBOOO/IEL.

3. BHyTpeHHss Heprus Kak (yHKIUs COCTOAHUS cucTeMbl. [lepBoe Hayaio TepMOANHAMUKH.
4. Pabora kak ¢pyHkuus npouecca. Mzoxopuueckuit, n300apuueckuii 1 N30TEPMUUECKH Mpo-
L[ECCBI.

5. [lonsiTe TemI0eMKOCTH. TermtoeMKOCThb TTPH U30XOPHIECKOM U M300apUUeCKOM MPOIleccax.
ITocrosiHHas anuabatel. AjmabaTH4ecKuil mpouecc.
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6. Bropoe Hauasio repmoaunamuku. @opmynupoBku Kiaysuyca u KenbBuna.

7. Huknugeckuii nmpouecc. KoauimeHt mone3Horo AeicTBUs TEIUIOBOM MamuHbL. [uki
Kapno.

8. IIpoGiiemMa HEOOPATUMOCTH TETIJIOBBIX MPOIECCOB. DHTPOMHS CUCTEMBI U €€ CBOWCTBA. Teo-
pema Hepucra.

9. SIBnenne pagroakTuBHOCTH. OCHOBHOM 3aKOH paJInOaKTHBHOTO pacmaja. [locTosHHas pac-
nazga. [lepuon monypacnana.

10. CocraB u XapakTepHUCTUKHA aTOMHOTO sifipa. Kanenbaast mozens. Pasmep siipa.

11. Macca u sHeprusi CBsI3H aTOMHOT'O s7jpa. 3aBUCUMOCTH YAEIbHOI HEPTus CBA3H OT Macco-
Boro yucia. O0osoueyHass MOJIEIb sapa.

12. SInepusle peakuuu. DHeprus peakiuu. Peakiyu nenenus u cuHTesa siep.

YMmers

OPUMEHATHh (PU3UYECKHE 3aKOHBI U (U3M-

KO-MaTeMaTH4eCKuil ammapaT NpU pPEHICHHH
3a/1a4 B 00JIaCTH TEPMOJIMHAMUKHY;

Ilpumepnulii nepeuens npakmuueckux 3a0aHUil 014 IK3IAMEHA
1 xypc

1. Hlapuk maccoit m= 100 r ymai ¢ BeIcoTbl h=2,5 M Ha TOPU30HTAIBHYIO ILTUTY, Macca
KOTOPOH MHOTO 0OJIbIlI€ MAacChl IIApHKa, U OTCKOYMI OT Hee BBepX. Cunras ynap abco-
JIIOTHO YIPYTUM, OTIPEAEIUTh UMITYJIbC P, MOTYYEHHBIN TIUTOM.

2. BepTukaibHO PacIoIOKEHHBIH OJHOPOAHBIN cTepxeHb Macchl M = 1 kr u anunsbl | = 1
M MOJKET BPAIaThCsl BOKPYT CBOEr0 BEPXHEro KOoHIa. B HIKHUI KOHEll CTep KHS Moma-
J1a, 3aCTPsB, TOPU3OHTAIBHO JIETEBIIAs Myt Maccsl M = 10 r, B pe3ybTaTe 4ero crep-
KEHb OTKJIOHWICS Ha yroi o = 15. Cuutas mM<<M, HaAlTH CKOPOCTH JIETEBIICH MyIH

3. ToHKas HUTb COTHYTA B MOJIYOKPYXHOCTb U 3apsDKeHa Tak, UTO JIEKTPUUECKU 3apsia
PAaBHOMEPHO pacIpeeiieH 1o ee JnHe. KakoB paanyc 3TOH MOIYOKPYKHOCTH, €CIIH
W3BECTHO, YTO B IIEHTPE €€ KPUBU3HBI HANpsbKeHHOCTH noiist 10 kB/M, a norenuuan 630
B.

4. Tlo nBym mapajuiebHBIM IPSMBIM ITPOBOJAM JIHHOM | = 1 M KaXKIblil TEKYT OAMHAKO-
BbIe TOKH. PaccrosiHue d Mexay mpoBogamu paBHO 1 cM. TOKH B3aMMOJICHCTBYIOT C CH-
nout F =1 mH. Haiitu cuny Toka | B mpoBojax

5. DnekTpoH, yckopeHHbIN Hanpspkerrnem U=200 B, BieTaeT B 0THOPOIHOE MarHUTHOE
nosie ¢ neayknuet B=0,7-10-4 Tn nepneHauKynsipHO cUiI0BbIM JTMHUSIM. Halitu paguyc
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6.

OKPY’KHOCTH, 110 KOTOPOH ABMXKETCS JIEKTPOH B MAarHUTHOM TI0JI€ M IIEPHOJ] €T0 Bpa-
IICHMSL.

HNunyktuBHOCT L KaTymku (0e3 cepaeunuka) pasHa 0,1 mI'H. [Ipu kakoii cuite Toka |
sueprust W marautHoro nojist pasua 100 mk/{x

2 kypce

1.

2.

Onpenenutsd cpeiHee 3HaUEHUE MTOJIHOM KHHETUUECKON 3HEPTUU O/IHOM MOJIEKYJIbI I'e-
Jus, KUCIIOpoJa ¥ BoAsiHOro napa npu temneparype T=400K.

Bomnopon maccoit m=100 r 6bu1 ©300apHO HArPET TaK, 9TO 0OBEM €ro yBeIWJImiIcsS B N=3
pasa, 3aTeM BOJOpOJ ObLJI U30XOPHO OXJIAXK/EH TakK, YTO €ro JJaBI€HUE YMEHbIINIOCH B
n=3 pasa. Haiitn usmMenenure A S SHTPONUM B XOJI€ YKA3AHHBIX TIPOLECCOB.

Kakas pabora A cosepiiaercsi Ipy U30TEPMUUECKOM PacIIMPEHUH BOAOPOIa Maccoil
mM=5 1, B3sToro npu temueparype T=290 K, eciu o0bem raza yBelInumuBaeTcs B TpU
paza?

A30T HarpeBaJics IIPH MOCTOSHHOM J1aBlieHuU. EMy Obls10 COOOIIEHO KOIMYECTBO TeIl-
notel Q =21 k/[x. Onpenenuts paboTy 4, KOTOPYIO COBEPIINI IIPH STOM ra3, U U3Me-
HeHue AU ero BHyTpeHHEH sHepruu.

WneanbHas TemoBas MamrHa padotaer no nukity Kapao. TemnepaTypa Temiootaat-
guka T1= 500 K, Temnepatypa ternnonpuemuuka To= 250 K. Onpenenuts TepMuyeckuit
KII/ n nuxina, a Takxke paboty 41 pabouero BemecTa Mpu H30TEPMUUECKOM pacIInpe-

HUU, €CIIU MIPU U30TEPMUYECKOM CXKATUM coBepieHa padora Ay = 70 [Ix
192
[TepBonavasibHast Macca U30TONMAa UpUAKMS 7 paBHA M = 5 r, mepuoA noyrypacnanaa 75

cyTok. Onpenenure, CKOIBKO sifiep pacnajercs 3a 1 cekyHay B 3ToM npenapare. CKoJb-
KO aTOMOB 3TOTO TIperapara octanercs yepe3 30 CyTOK U BO CKOJIBKO pa3 H3MEHHUTCS aK-
TUBHOCTH Mpemnapara 3a 3To Bpemsi?

B meHTpe coltHIIa IPOTEKAeT TePMOsIIEpHAs peaKIlis CHHTE3a TeITUs U3 BOJIOPOa, B KO-
TOPO U3 YETBIPEX MPOTOHOB 00pa3yeTcs Aapo He* u nBa MO3UTPOHA. 3aMHIIUTE ITY pe-
aknuro. Kakue ermie yacTuiibl o0pa3yroTcst B Hel?

Kakoe kommuectso UZ® «BBITOPAET) 32 TOJ B SJIEPHOM PEAKTOPE C ANEKTPUUECKOM
morHocThio 1 I'Bt u k.mm.a. 38%? Cumrars, yTo pacnaj siaep ypaHa 1o IeCTBUEM Te-

38




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETCHIIUH
IIJIOBBIX HEHTPOHOB MPUBOAUT K 00pa30BaHUIO N30TOMOB KCeHOHA-141, ctpoHIusa-92 u
TpEX BTOPUYHBIX HEHTPOHOB.
Bnaners — HaBBIKAMH pElIeHUs TepMoauHaMudeckux | IIpumepnoiit nepeuens 6onpocoé u 3a0anuii no 1a60pamopuvim paboma

3az1ay;

— HaBbIKaMHU PabOTHI C IIUPOKUM KPYTOM
npuOOpoB U 00OPYTOBAHMS, UCIIOJIE3YEMOTO
MIPU UCCJIEIOBAHUU MTPOIIECCOB TEPMOAMHAMU-
KU, IEpEHOCA TeIjla U MacChl;

1 kype

Ne 28 «Ompenenenue MHAYKTUBHOCTU KATYIIKM M MarHUTHON MPOHMIIAeMOCTH (eppo-
MarHuTHOTO TEJa

1. Kakue npuOopsl NPpUMEHSINCh B JaHHOM paboTe i ONpeenus napaMeTpoB HOCTOSH-
HOT'O U IEPEMEHHOI0 TOKa?

2. Kak onpeaensuiach HHAYKTUBHOCTh KaTyIIKU B JaHHOM pabote? Kakum emie cnocoboM
MO>KHO OTIPENIEIUTh HHIYKTUBHOCTH?

3. TlpoaeMoHCTpUpPYHTE BO3MOKHOCTH IpuMeHeHust cpeabl Microsoft Excel (wmu mpyroii
cpensl) it 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.
2 kypce
Ne 14 «Onpenenenue nokasarens aguadarsl merogoM Knemana u Jlesopmay

1. OOmbsicHUTE X0/ HKCIIEPUMEHTA U PE3yJIbTaThl pacyera.

2. HazoBuTe mporeccsl, MPOUCXOAAIINE C Ta30M, B X0JI€ SKCIIEPUMEHTa U W300pa3uTe uxX
rpadu4ecKu.

3. 3ammmmTe ypaBHEHUS IS BBIBOJIA POPMYIIBI TOKA3ATEINs ainadaThI.

4. TIpompeMOHCTpUpYHTE BO3MOXKHOCTH MpuMeHenus cpeabl Microsoft Excel (wmu apyroit
cpenbl) 71st 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

5. Kak B nanHoit paboTe MUHMMHU3HUPYETCS MOTPELIHOCTh IKCIIEPUMEHTAIBHBIX JaHHBIX?

Ne 42 «Omnpenenenue riaBHbIX KBAaHTOBBIX YHCENl BO30YKIEHHBIX COCTOSHUN aTOMa BO-
J0pOaa»
1. TlosicHute yCTpOMCTBO M HMPHUHLMUII PabOThl CHEKTPOCKOIA, HCIOIb3yEMOIro B JaHHOU

2.

pabote
[MponemMoHCTpUpPYHTE BO3MOXKHOCTh NMpuMeHeHus: cpeapl Microsoft Excel (wnmu apyroit
cpenbl) st 00pabOTKU IKCIIEPUMEHTATbHBIX TAHHBIX
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0) Ilopsimiok TMpoBeleHUs] MPOMEKYTOYHOH aTTeCTAlMH, MOKA3aTeJId W KPUTEPUH
OlleHUBAHUSL:

[TpomexxyTouHas arrecTanus Mo AUCHUILINHE «DU3HKa» BKIIOYAET TEOPETUYECKUE BO-
IPOCHI, MO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS OOYYAIONIMMUCS 3HAHWW, U TPAKTHYCCKUE
3a/1aHusl, BBISBIISIFOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHHH U BIIAJICHUM, IPOBOAUTCS B (hopme
sk3ameHa (1 u 2 Kypchl).

DK3aMeH 10 JaHHOW TUCIHILIMHE TPOBOJUTCS B YCTHOH (opMe MO IK3aMEHAIIMOHHBIM
OmiieTaM, KaXJplii U3 KOTOPBIX BKJIIOYACT 2 TEOPETUYECKHX BOIPOCA U OJHO MPAKTHYECKOE 3a-
JTaHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OILICHKY «OTJHYHO» (5 0ayoB) — 00y4YarONIMICsl IEMOHCTPUPYET BBHICOKUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMAaTHIECKOE U IIIyOOKOe 3HAaHHE y4yeo-
HOT'O MaTepualia, CBOOOHO BBINOJIHSAET MPAKTHUECKUE 3a/laHUsI, CBOOOJHO ONEPUPYET 3HAHMUSI-
MU, YMEHUSIMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — oOy4aroniuiicss 1eMOHCTPUPYET CPeIHUIl YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHMS, YMEHUS OCBOCHBI, HO JIOITYCKAIOTCS He-
3HAYHUTENBHBIC OIMOKU, HETOYHOCTH, 3aTPYAHCHUS MIPHU aHAIUTHYCCKUX OINEPALUIX, MEPEHOCEe
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLICHKY «yJI0BJIETBOPHTEIbHO» (3 Oayuia) — 00y4aroIuics JeMOHCTPUPYET OPOTro-
BBl YpOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIUI: B X0/I¢ KOHTPOJIBHBIX MEPONPUATHI AOMyCKa-
IOTCS OIIUOKH, MPOSIBIISICTCS OTCYTCTBUE OTICIBHBIX 3HAHHI, YMCHUN, HABBIKOB, O0YUYaOIIHICS
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHECHUS TPU ONIEPHPOBAHUN 3HAHUSMH M YMEHUSIMH TPU HX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEeY/0BJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics JeMOHCTPUPYET 3HA-
Hus He Oonee 20% TeopeTHuyecKoro Marepuana, I0MyCcKaeT CyIIECTBEHHbIE OIIUOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HEeyAO0BJIeTBOPHUTEeIbHO» (1 Oay) — oOyuarommiics He MOKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOM3BENCHUS M OOBSCHEHHS WHPOpPMANNU, HE MOXKET M0Ka3aTh WHTE-
JIeKTyaJIbHble HAaBBIKU PELICHUs MPOCTHIX 3a/a4.



8 YuedHo-MeTonM4eckoe U HHPOPMALMOHHOE o0ecnevyeHne TUCIUILTUHBI (MOTYJIs1)

1. demumuenko, B.1. ®usuka : yueOnuk / B.1. Jlemuauenko, 1.B. Jlemuguenko. — 6-¢

u3n.,mepepad. u gom. — MockBa : MHOPA-M, 2016. — 581 c. - Pexum pocryma
https://znanium.com/]. — (Beicmiee obpa3oBanue: bakamaspuar). - ISBN 978-5-16-010079-1
(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : osaekrponnsiid. - URL:

https://znanium.com/read?id=292683 (mara obpamenus: 17.11.2020). — PekuM moctyma: o
HOIIHUCKE.

0) JlonmonHuTeNbHAS TUTEpPATYpA:
1. ITaBnos, C. B. O6mas ¢usuka: coopruk 3anay : yued. mocodue / C.B. I1aBnos, JLA.
Ckunerposa ; nox pea. C.B. [laBnoBa. — Mocksa : UHOPA-M, 2018. — 319 c. — (Breicuuee

obOpasoBaHue: bakanaBpwuar). —
www.dx.doi.org/10.12737/textbook 5ad4b0fd3ee963.26468696. - ISBN 978-5-16-013262-4. -
Tekcr : osnekrponnsni. - URL: https://znanium.com/read?id=329738 (mara oOGpamieHus:

17.11.2020). — Pexxum gocTyma: 1o moIm1cKe

2. Kysnenos, C. 1. CnpaBounuk no ¢usuke : yue6. nocodue / C. . Kysnenos, K. H.
Porosun. - Tomck : M3a-Bo Tomckoro monutex. yHuBepcutera, 2014. - 220 c. - ISBN 978-5-
4387-0443-0. - Texkcr : snexrponnsii. - URL: https://znanium.com/read?id=159322 (nara 006-
pamenus: 17.11.2020). — Pexum octyna: no nojanucke

B) Metoaunueckue yKazaHus:

1. Mexanuka. MonekynsipHas Gpu3uka U TepMOJUHAMUKA : TAOOPATOPHBIN MPAKTUKYM /
E. H. Acranos, 3. H. boruesa, JI. C. JomxenkoBa u ap. ; MI'TY. - Marauroropck : MI'TY,
2016. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (xara oopartenus: 23.10.2020). - MakpooObeKT. - TEKCT : 3JeKTPOH-
HBIA. - CBefieHus TocTynHBI Takke Ha CD-ROM.

2. Beuepkun, M. B. DnekTpocTaTika 1 MOCTOSIHHBINA TOK : mpakTukyMm / M. B. BeuepkuH,
O. B. Kpusko, E. B. MakapueBa ; MI'TY, Un-T sHepretuku u aBromatuku, Kad. ¢usuku. -
Maruuroropck : MI'TY, 2012. - 1 anekrpos. onT. auck (CD-ROM). - 3arn. ¢ TuTy:. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (mara obpamienus: 23.10.2020). - MakpooObekT. - TekcT : 3JIeKTPOH-
HBIA. - CBefeHus nocTynHbl Takke Ha CD-ROM.

3. Casuenko, 0. U. Ilepemennsiii Tok : nabopatopHslii npaktukym / O, . CaBueHko,
O. H. BocrpoknyroBa, H. U.Mumenesa ; MI'TY . - Marautoropck : MI'TVY, 2018. - 1 snek-
tpon. onr. guck (CD-ROM). - 3Barm. ¢ THTyl.  9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true (mara obpamienus: 23.10.2020). - MakpooObeKT. - TeKCT : 37IeKTPOH-
HbIid. - ISBN 978-5-9967-1151-2. - Ceaenus noctynHsl Takke Ha CD-ROM.

4. ®u3mnKa TBEPAOTo Tejla, aTOMa U aTOMHOTO siapa : yueOHoe mocodue [mis By30B] / C.
A. byrakoB [u ap.] ; Marautoropckuii roc. Texundeckuii yu-T um. I'. 1. Hocosa. - Maruuto-
ropck : MI'TY umm. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turym skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true (mara obpamienus: 23.10.2020). - MakpooobekT. - ISBN 978-5-9967-
1531-2. - TekcT : aneKTpoHHBIN. - CBeneHus 1ocTynHbI Takke Ha CD-ROM.

5. Koukum, 0. I1. Coopnuk 3anau no ¢usuke : npaktukyM / FO. I1. Koukun, 1. 0. bo-
rageBa ; MI'TY. - Marnutoropck : MI'TY, 2018. - 1 anekrpon. ont. auck (CD-ROM). - 3aru. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true (mara obpamienus: 23.10.2020). - MakpooObeKT. - TeKCT : 3JIeKTPOH-
HbIid. - ISBN 978-5-9967-1162-8. - Ceaenus noctynusl Takxke Ha CD-ROM.
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r) [IporpamMmmuoe obecnieuenue u IHTepHET-peCypChl:

[TporpammHuoe obecrieueHre

Haumenosanue 110 No norosopa CpoK 1eiCTBHS JIUIEH3UU
MS Windows 7 Profes-  [/1-1227-18 oT
sional (s KitaccoB) 08.10.2018 11.10.2021
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
. CBOOOAHO pacmpocTpa-
7Zip wsemoe TTO OeCcCpovYHO
CcBOOOAHO pacmpocTpa-
FAR Manager wsemoe TTO 0OeCcCpovYHO
Adobe Reader csoboamo  pacpocrpa- 6eccpodHo
Haemoe [10
. . CBOOOJIHO  pacIpocTpa-
bpaysep Mozilla Firefox siemoe TIO 6eccpodHo
CBOOOJIHO  pacrpocTpa-
bpaysep Yandex Hsiemoe TTO 0eccpovHO

ITpodeccronanbable 0a3bl TaHHBIX U HH)OPMAITMOHHBIE CIIPABOYHBIE CHCTEMBI

Hassanue kypca

CcrlUika

Nudopmanmonnas cucrema - EnuHoe okHO 1OCTY-

na K "HOPMaIMOHHBIM pecypcam

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

DnekTpoHHas 0a3a MepuoIuYecKuX u3aanui East
View Information Services, OO0 «1IBUC»

https://dlib.eastview.com/

HarmuonansHas I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘{CCKaH

cucrema — Poccuiickuii nniexc Haygnoro utupo- |URL: https://elibrary.ru/project risc.asp

Banus (PMHII)

[Touckonas cucrema Axagemus Google (Google

Scholar)

URL: https://scholar.google.ru/

Poccuiickas ['ocynapcTBennas 6ubnuoreka. Kara-

JIoTH

https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypcbl onbanoreku MI'TY um.

I'.. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

9 MartepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCHHUIINHBI (MO1YJIs1)
MatepuanbHO-TEXHUYECKOE 00eCTIedeHHEe TUCITUILTNHBI BKIIOYALT:

Tun u Ha3BaHWE ayJUTOPUH

OcHaleHne ayIuTopun

YyeOHble ayTUTOpPUU  JUIS
MPOBEJCHUS 3aHATHI JIEKIIHOHHO-
ro THIA

MynpTUMEIUIHBIE CPEACTBA XPAaHEHMUs], NIepeIadn
U TIpeJCTaBlIeHNs HH(OPMaIUU.

VYyeOnass ayautopus JUIs
NpoBeleHUsT J1abOpaTOPHBIX pa-
6ot: Jlabopatopus « MexaHukH,
MOJIEKYJISIPHOW (PU3UKU U TepMO-
TTTHAMUKID

JlaGopaTopHbIE YCTaHOBKH, U3MEPHUTEILHBIC TPH-
O0pBI U1 TPOBEICHUS J1TAOOPAaTOPHBIX padoT:

1. bannuctuyeckue MasiTHUKH.

2. Mastauk O6epoOexa.

3. ®u3nyueckuii MasiTHUK.

4. Jlocka I'anpTOHA.

5. JlaGoparopHasi ycTaHOBKa ISl HUCCIEIOBAHUS
pacmpesieieHus: TePMOITIEKTPOHOB 10 MOJIYJIIO HX CKO-
pocTu.

6. JlabopaTopHasi yCTaHOBKa i OINpPEACICHUS
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Tun v Ha3BaHMe ayIUTOPUN

OcHalieHue ayauTopuun

nokasaresei aauadarsl y merogoMm Kiemana u Jlezopma.

7. JlabopaTopHasi ycTaHOBKa sl IPOBEPKH 3aKOHA
BO3PaCTaHMs SHTPONUH B nporecce auddy3un ra3os Ha
MO/JIEJIH TEePEMEIINBAHNUS IIapOB.

8.JJaboparopHasi ycTaHOBKa JJIsi MPOBEPKH 3aKO-
HOB BO3paCTaHUs SHTPOIUHU B MPOIECCE TEIII00OMEHA.

9.VcranoBka naboparopHasi JUis M3y4eHHUs 3aBU-
CHMOCTH CKOPOCTH 3BYKa OT TeMreparypsl "MP-C3-M"

10. YcranoBka nmabopaTopHasi Al UCCIEAOBaHUS
TemioeMKocTy TBepaoro tena "MO-TET-M".

11. YcranoBka maGopatopHas sl ONpeIeTeHUs
YHUBEpPCaIbHOM ra30Boil moctostHHON "M®-OI'TI-M".

12.Crenp 1abopaTopHbIi ra30BbIE IPOLIECCHI.

13. MepuTtenbHblld HHCTPYMEHT.

YueOHast aymuTopHsl  JUIS
NpOBEJCHUS J1abOpPaTOPHBIX pa-
oor: Jlaboparopuss «DneKTpude-
CTBa M ONITHKU»

JlaGopaTopHbIE yCTaHOBKH, W3MEPHUTENIbHBIC MPH-
OOpBI 7151 TPOBEICHUSI TAOOPATOPHBIX padOT:

1.JIaboparopHast ycTaHOBKa JUIsl HCCIEIOBAHUS
3JIEKTPOCTATUYECKOTO MOJI C IOMOIIBbIO OJWHAPHOTO
30HJA.

2. YcraHOBKa A LIYHTUPOBAHMS MHJLUIMaMIEp-
MeTpa.

3. YcraHoBka nabopaTopHas Uil ONpEIeNCHHS
WHIYKTUBHOCTH COJICHOWZA U MarHUTHOH NMPOHHUIIAEMO-
CTH.

4. YcranoBka ja0oparopHasi sl U3Y4EHUs Pe3o-
HaHca HaNpsHKEHUH U ONpeieIeHusl HHYKTUBHOCTH

5. JJaGoparopHasi yCTaHOBKA JIJIsI U3YUCHHUS! JUTHHBI
CBETOBOM BOJIHBI M XapaKTEPUCTUK JUPPAKLHOHHOM
PEIIEeTKH.

6. JlaGopaTopHasi yCTaHOBKa [UIi OIpEIeNCHHS
panuyca KpUBH3HBI JIMH3BI M JUIMHBI CBETOBOM BOJHBI C
nomoInkko konel HeroToHa.

7. JlabopaTopHasi yCTaHOBKa I OMpEIETICHUs
KOHIIGHTPALlMM PacTBOPOB caxapa W IOCTOSHHOM Bpa-
HICHUSI.

8. lcTOYHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emkocteit Time Electronics 1071.

10. Mara3un emkocTtu P-513.

11. Marasun unayktuBHoctel Time Electronics
1053.

12. Marasussl conpotuBieHnit P-33.

13. MynbstumeTpsl nugpossie MAS-838.

14. Mynetumerpet APPA 106,203,205.

15. Ocmnorpad nByxkananbHbeiii GOS-620 FG.

16. ITomsspumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

VYuebHast ayauTopus s
MPOBEJCHUST J1a0OpAaTOPHBIX pa-
6ot: JlaGopatopusi «AToma, TBEp-
JIOTO TeJa, SIpar

JlaGopaTopHbIE YCTaHOBKH, W3MEPHUTENBHBIC MPH-
O0pBI U1 TPOBEICHUS J1TAOOPAaTOPHBIX padoT:

1.JIaboparoprast ycranoBka s "H3ydeHus
BHelHero gorodddexra’.

2. YcTraHOBKa JJ1 U3YyYEHUS CIIEKTpa aTOMa BOJIO-
poJia ¥ ompeIeieHHsl MOCTOsIHHOM Pundepra.

43



Tun v Ha3BaHMe ayIUTOPUN

OcHalieHue ayauTopuun

3. YcraHoBka nabopaTopHas Uis ONpEACICHHS
HOTEHIMaja BO30YXKIeHH rasa.

4. YcraHOBKa JUIs ONpeAeNeHHUs JUITMHBI mpodera
YaCTHI] B BO3yXE.

5. U3meput.ckopoctu cuera YUM?2-2.

6. Monoxpomatopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocummnorpad apyxkananpHbii GOS-620 FG.

9. MepuTenbHbIi HHCTPYMEHT.

VYuebHble ayauTopuu i
IIPOBEACHUS IPAKTUYECKUX 3aHs-
TUH, TPYNIOBBIX U MHAWBHYaJIb-
HbIX KOHCYJbTallUH, TEKYILEro
KOHTPOJISI U IIPOMEXYTOUHOM at-
TECTAlUH

HuTepakTuBHAs 1OCKA, IPOEKTOD;
MyJbTUME IMIHBIN TPOEKTOP,IKPaH.

VYueOHbIE ayqUTOPUH  UIS
BBITIOJIHCHHA KYPCOBOI'O IIPOCKTH-
pOBaHHMs, TOMEUICHUS JUII CaMo-
CTOSITEIILHOM PabOTHI.

[TepconanbHble KOMIBIOTEPHI ¢ maketom MS Of-
fice, ¢ BeIxosoM B MIHTEpHET U C JOCTYIIOM B 3JIEKTPOH-
HYI0 WHQPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHHU-
BEPCUTETA.

[Tomemenne it XpaHEHUS
U TPO(PUIAKTHIECKOTO OOCITYKH-
BaHUs y4eOHOTro 000pyAOBaHUS

Cremnaxu, ceiidbl nns XxpaHeHHs] yueOHOro 000-
pynoBanus. MHCTpYMEHTHI 1T PEMOHTa 000PYyI0OBAHUSI.
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