MUHUCTEPCTBO OBPA30BAHUS Y HAYKH POCCUMCKOM ®EJIEPALIUA
DenepanbHOE TOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKIECHHE
BBICIIETO0 0Opa30BaHU
«MarHuTOropcKuii rocy1apCTBeHHbIN TeXHUYeCKHi yHuBepcuter uM. 1. Hocoa»

YTBEPXJIAIO:
Jekan uacturyra UENC

/‘% N.IO.Me3un
«z%» 70  2016r.

PABOYAS TIPOI'PAMMA JUCIHHATITINHBI
OU3UKA
Hanpasienue noaroToBku
22.03.02 Meramryprus

[Tpodune
O6paboTka METAJUIOB H CIUIABOB J[aBICHHEM (IIPOKATHOE IPOU3BOIICTBO)

Yposens BeicIIero o6pa3oBaHus — GakanaBpraT

ITporpammMa moAroToBKM — aKaaeMU4ecKuii GakanaBpuat

®opma o0yueHus
3aoyHas
MHCTHUTYT EcrectBo3nanus u CrannapTu3amun
Kadenpa Du3uku
Kypce 1,2
MarsauToropck

2016 .



abouast mporpamma coctaBieHa Ha ocHoBe PI'OC BO mo nampaBnenuio moaroroBku 22.03.02
Meramtyprus, yreepxaeHnoro MOuH P®, ot 4.12.15. npukazom Ne 1427 juist npoduist HOATOTOBKH
22.03.02. O6paboTka METAIIIOB U CILUIaBOB JaBIeHHEM (IIPOKAaTHOE IIPOU3BOICTBO)

PaGouas nporpamma paccMoTpeHa 1 0106peHa Ha 3aceiaHuu Kadeaphbl GH3HKH

«08» centsidps 2016 r., mpoTokoa Ne 2.
3aB. Ka@eu@@% 10.1. Casuenko/

PaGouas npozfuvxma onobpena meroanueckoit komuccuedt Mucrutyra EcrecTBO3HAHMS W
CranzapTusaiun «of » Lehf2016r., mporokon Ne 4.

[pencenarens ;; é;/ / N.IO. Me3un/

CornacoBaHo:

3as. kapenpoit TexHonoruit 06paGoTKM MaTepHaIoB

/ M.B. Yykun/

PaGouas mporpaMma cocTaBiieHa:
Jlouent xadenps! Gpu3nKy, KaHIUAAT MeJarOrHYecKuX HayK

{éé — 7M.B.Apkymuc /

Penensent:
npodeccop, I.T.H.

’J/ .C.Jlorynosa /



JIHCT pernceTpanui HIMeHeHHIl B 10N0JIHeHHH

Aare. [Toamues
Ne Pazzen Kpartkoe coaepkanue Ne npotoxona i
n/n | nporpaMmel HIMEHEHNS/IONONHe IS 3aceqanns Kad ) "
kadeape e
| % AKTYQIH3ALAR Y4eOHO-METOAHUECKOro 1 01.09.2017 [‘{ é
HHGOPMALKOHHOTO ODecnedeHns Nl Ly
2 8 AKTyanu3anns ydeOHO-METOAHYECKOTO H 26.09.2018
HHEQOPMaLHOHKOT0 0becneHeHUA Ne2 d'_*‘iu/&
3 8 AxTyanhzanns yueSHO-MeTOAHYCCKOI0 1 05.09.2019
“HPOPMALHOHHOTO Obecrieden s Nol éj—":ﬁ*f’
4 8 AKTyanizains yueSHo-MeTOIHYCCKOIO H 05.09.2020 "
“HGOPMALHOHHOTO ofecneyenns Nol M




1 Ilesin ocBOEHMSI AUCHMIIJINHBI

[ensimu ocBOeHUST TUCIUIUTMHBI «DuU3uKa» SBISIOTCS OBJIaJeHHE 0a30BBIMH 3HAHUSMU
OCHOBHBIX (PM3NYECKUX 3aKOHOB U METOJIOB KJIACCUYECKOW M COBpPEMEHHOW (U3UKU Uil yCIIeNI-
HOT0 (hOpMUPOBAHUS U Pa3BUTHUS OOUIETPOPECCHOHAIBHBIX U MPO(PECCHOHATBHBIX KOMIIETEHIIHHA 110
BU/IaM NPO(ECCHOHANBHON AEATENbHOCTH B 00JaCTH METATypriH, B COOTBETCTBHU C TPeOOBaHUS-
Mu @I'OC BO u HanpaBineHHoCThIO (Tpodutem) OI1

2 MecTO JUCHMIJIMHBI B CTPYKTYype 00pa30oBaTeIbHOI MPOorpaMMbl NOATOTOBKH 0a-
KajlaBpa

Huctuummna «®usuka» BXoAUT B 0a30BYI0 yacTh 0s0ka 1 00pa3oBaTesbHON MPOTPAMMBI
(51.5.10).

JUist u3ydeHus AUCIUILTUHBI HE00X0IMMBI 3HaHUS (YMEHHUS, BIaeHus ), CHOPMUPOBAHHBIE
B pe3yJbTare u3yueHus aucuuiuing «Pusukay», «Maremaruka», «MHbopmaTuka» Ha 6aze cpen-
Hero (MoJIHOro) od1ero oopazoBaHusl.

3HaHus (YMEHWMs, BJIAQJICHUS), MOJTYYEHHbIE MPU M3YyYEHUU NAHHON IMCLUIUIMHBI OyayT
HEOOXOJUMBI JUII OCBOCHHUSI BCEX €CTECTBEHHOHAYYHBIX M OOJBIIMHCTBA MPO(ECCHOHATBHBIX
JUCLUMIUIMH 0a30BOM M BapuaTHBHOM uactell oOpazoBaTenbHON mporpammsl: «Ternopusnkay,
«[lnanupoBaHue 3KCHEPUMEHTa», «MeToabl UCCIEIOBAHUN MAaTEPUAIOB U MIPOLECCOBY, «DJIEK-
TPOTEXHHUKA M 3JEKTPOHUKa», «MeToIbl KOHTPOJISA U aHaiu3a BewecTBy, «IIpousBoactso dep-
POCILIaBOBY.

3 Komnerenunu odyyawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUIUIMHBI M IVIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B pe3ynbrate ocBoeHuss AUCUMITIUHBI (Monyiis) «DPusnka» odydaromuiics J0KeH obna-
JIaTh CIEAYIOIUMHA KOMIIETCHITUSIMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIINH

OIIK-4 roToBHOCTBLIO COYETAThH TCOPUIO U IPAKTUKRY JLJIA PCHICHUS WHKCHCPHBIX 3a1aY4

3HaTh

OCHOBHBIE 3aKOHBI (DU3HKH;

— CJEICTBHS U3 ITHX 3aKOHOB;

(U3NYECKYIO CYIIHOCTD SIBJICHUH U MPOIECCOB, MPOUCXOIAIINX B IIPUPO/IE;
— (u3UKO-MaTeMaTHUYECKHUI amnmapar, MPUMEHSIONMICS U OIMCAHUS 3aKO0-
HOB (pu3uKH;

— METOJIbl aHAJIM3a U MOJICIMPOBAHUS CIOXKHBIX (PU3NYECKUX TPOLIECCOB;

— METOJbl U MOJXO/bl K TEOPETHUECKOMY M 3KCIIEPUMEHTAILHOMY HCCIE0-
BaHUIO, MPHUMEHsIEMbIC B (PH3MKE W PACIIPOCTPAHSIOMINECS Ha APYyrue o0jIacTu
3HaHUH

Ymern — pacno3HaBaTh 3QPEKTUBHOE pelieHne 0T HeAP(HEKTUBHOIO;

— OOBSCHATH (BBIABIATH U CTPOMTH) TUMHUYHBIE (U3UYECKUE MOJAETU IS
OIMCaHMs peaJIbHBIX MPOIIECCOB,

— BBIOMpATh METO/bI UCCIIEJOBAHUS, C TOMOILBIO TPUOOPOB;

— TpHUMEHATh (U3UYECKUE 3aKOHBI M (PU3MKO-MaTeMaTHUECKUIl ammapar B
npoeCCHOHATTLHON JIeATEIbHOCTH; HCIOIb30BaTh MX HAa MEXKIUCHUIUIMHAP-
HOM ypOBHE;

— mpuoOpeTaTh 3HAHUS B 00JaCTH (PU3UKH, TPUMEHUMBIE U1 PEIICHUS WH-
KEHEPHBIX 33/ay,

— KOPPEKTHO BBIpaXaTb M apryMEHTHPOBAHHO OOOCHOBBIBATH ITOJIOKEHUS
MPEAMETHOM 00JIaCTH 3HAHUSI.




CrpyKTypHBII

AJIEMEHT [Tnanupyemble pe3yabTaThl O0y4eHUS
KOMIIETCHIIUHT
—  U3MepsITh PU3NUECKHE BETUUHHBI.
Braners — HaBBIKAMHU pelieHus: GU3NIECKuX 3a/1ay;

— HaBBIKAMHU Pa0OTHI C IIUPOKUM KPYroM (pu3nYecKux MpudopoB u 000pya0-
BaHMS;

— cmoco0aMu JEMOHCTPAIMKM YMEHHSI aHATU3UPOBATh TEOPHUIO TTPH PEIICHUH
WHXXEHEPHBIX 3a]1ay,

— METOAaMH MPOBeeHUsT (PU3MUECKUX U3MEPEHUH, pacueTa BeIHYnH, aHAU-
3a MOJYYEHHBIX IAaHHBIX U HaBbIKAMU TUTAHUPOBAHMSI UCCIICIOBATEIHCKOTO
npoiiecca,

— HaBBIKAMH M METOJMKAMHU 0000IIEHUS pe3yIbTaTOB IKCIIEPUMEHTAILHOMN
JEeITEIbHOCTH;

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

—  BO3MOYKHOCTBIO MEKIUCIUIUTMHAPHOTO IPUMEHEHUST (PU3HUYSCKUX 3HAHUH;

— OCHOBHBIMH MCTOAaMHU (I)I/I3I/I‘ICCKI/IX I/ICCJ'ICI[OBaHI/II‘/'I B HpO(I)CCCHOHaHLHOﬁ
O6JIaCTI/I, MMPAKTUYCCKUMHU YMCHUSAMU U HABBIKAMH UX UCIIOJIb30BAHUA,

— 1podeCcCHOHAIBHBIM S3BIKOM B 001aCTH (PU3HKH,;

— cnocobaMu COBEPUICHCTBOBAaHMS MPO(GECCHOHATBHBIX 3HAHUN M YMEHUH
IyTE€M HMCI0JIb30BaHMsI BO3MOXKHOCTEH MH(OPMALIMOHHOM CpeJibl.

ITK-1 cnoco0HO

CThI0 K AHAJM3Y U CHHTE3Y

3HaTh

— OCHOBHBIE 3aKOHBI (PU3UKU;

— CIEACTBHS U3 3TUX 3aKOHOB;

(hU3MYECKYIO CYLTHOCTD SIBJICHUI U MPOLIECCOB, MPOUCXOIALINX B IPUPOJIE;
¢u3nKo-MaTeMaTHYECKUN anmapar, NPUMEHSIOIUIACS sl OMUCAHUS 3aKO0-
HOB (PU3UKH;

— METOo/bl aHaJIN3a U MOJIETMPOBAHUS CIIOXKHBIX (PU3NUECKHUX IPOLIECCOB;

— METOABl U MOJAXOJbl K TEOPETUYECKOMY U IKCIIEPUMEHTAILHOMY HCCIIE0-
BaHUIO, IPUMEHsAEMbIE B (PU3UKE U PACIIPOCTPAHSIOIINECS Ha Apyrue o0aacTu
3HAHUU

VYmMmern

— pacrno3HaBaTh 3 (eKTUBHOE pelieHne OT HeI((PEKTUBHOTO;

— OOBACHATH (BBIABIATH W CTPOMTH) TUIHMYHBIE (PU3MUECKUE MOIENTH IS
OITMCaHMsI PEATTbHBIX MPOIIECCOB,

— BBIOMpATh METO/BI HCCIIEIOBAHUS, C TTIOMOIIBIO TPUOOPOB;

— JenaTh 0OOCHOBaHHBIE BBIBOJBI IO pe3yjbTaTaM (PH3MUYECKUX HCCIIeI0Ba-
HUH

Bnanets

— TIOHSTUWHBIM amnmapaToM,

— HaBBIKAMH aHAJIM3a U CUHTE3a B UCCJIEI0BATEILCKON IeITENLHOCTA

— cmoco0aMu JEMOHCTPAIMHY YMEHHUS aHAJIM3UPOBATh TEOPHIO TIPH PEIICHUH
WHKEHEPHBIX 3a/1a4;

— MEeTOAaMH MpoBeeHUsT GPU3MUECKUX U3MEPEHUH, pacueTa BeIHUrH, aHaAU-
3a MOJYYEHHBIX JIaHHBIX U HaBbIKAMU TUIAHUPOBAHUS UCCIIEIOBATEIBCKOTO
mporiecca;

— HaBBIKAMH M METOJUKAMH 000OIIEHUs pe3yIbTaTOB IKCIIEPUMEHTAITLHOM
JIESITENILHOCTH;

— crmoco0aMu OLIEHWBAHUS 3HAYUMOCTHU U MPAKTUYECKON MPUTOAHOCTH MOTY-
YEHHBIX PE3YJIHTATOB;

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOTO MPUMCHCHU A (1)I/ISI/I‘I€CKI/IX 3HaHI/If/'I;
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CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHUS

— OCHOBHBIMH METOAaMU (bI/ISI/ILIeCKI/IX I/ICCJIC,I[OBaHHI;'I B HpO(i)eCCI/IOHaHLHOI;'I
06JIaCTI/I, MPAKTUYCCKUMHU YMCHUAMUA U HABBIKAMHA UX HUCIIOJIB30BAHUA,

— crnoco0aMu COBEpIICHCTBOBAHUSA MPO(ECCHOHANBHBIX 3HAHUW W yMEHUH
MyTEeM MCIOJIb30BaHUS BO3MOXKHOCTEH HH(DPOPMAIIMOHHOM CpEeJIbI.

IIK-3 roToBHOCTBIO HCIOJIB30BATH (PU3UKO-MATEMATHYECKHUI aNlnapar AJisl pelieHus 3a-
124, BOSHMKAIIIUX B X0/1€ NPo(eccHoHAIbHOM 1eATeIbHOCTH

3Hath — OCHOBHBIE 3aKOHbI (PU3HKH;
— CIEACTBUSI U3 3TUX 3aKOHOB;
— (usHYeCKyIO CYITHOCTb SBJICHHI U MPOLIECCOB, MPOUCXOISIINX B IPUPOJE;
— (u3HKO-MaTeMaTHUYECKHUI amnmapar, MPUMEHSIOIMICS U OIMMCAHUS 3aK0-
HOB (DU3UKH;
— METOJIbl aHAJIM3a U MOJICJIMPOBAHUS CIOXKHBIX (PU3NYECKHUX MPOLIECCOB;
— METOJbl U MOJXO0/bl K TEOPETHUECKOMY M 3KCIIEPUMEHTAILHOMY HCCIIE0-
BaHUIO, MPHUMEHSIEMbIC B (PH3UKE U PACIIPOCTPAHSIOMINECS HA ApYyrue o0iaacTu
3HAHUU

YMeTh — pacro3HaBarh 3((PEKTUBHOE pelIeHne OT HeI(P(PEKTUBHOTO;
— OOBSACHATH (BBIABIATH U CTPOUTH) TUIUYHBIC (PU3MUECKUE MOJCIH IS
OIMCaHMsI PeabHBIX IPOLIECCOB,
— BbIOMpPATh METO/bI UCCIIEJOBAHUS, C IOMOILBIO IPUOOPOB;
— IPUMEHATh (U3UYECKUE 3aKOHbI M (PU3MKO-MaTeMaTHUYECKUIl ammapar B
npoeCcCUOHATLHON J1eATeIbHOCTH; HCIOIb30BaTh MX HAa MEXKIUCLHUIUIMHAP-
HOM YPOBHE;
— mnpuoOpeTarh 3HaHUS B 00JacTU (PU3UKU, IPUMEHUMBIE JJIs PEIICHUs MH-
KEHEPHBIX 33]1a4;
— KOPPEKTHO BBIpaXaTb M apryMEHTHPOBAHHO OOOCHOBBIBATH ITOJIOXKEHUS
MpeAMETHOM 00IacTH 3HAHUS.
—  U3MepsITh (PU3NUECKHE BETUUHUHBI.

Bnagers — HaBbIKaMH pelIieHus (PU3NYECKHX 3a/1a4;

— HaBBIKaMHU PabOTHI C IUPOKUM KPYroM (hu3nyecKux npudopoB 1 060py10-
BaHUS;

— crnoco0aMu IEMOHCTpPAllui YMEHUS aHAIU3UPOBATh TEOPHIO MPU PELICHUU
MHXEHEPHBIX 33/]a4;

— MeTOoJaMM IPOBeACHUS PU3NUYECKUX U3MEPEHUH, pacyeTa BeIMYHH, aHAJIU-
3a MOJIYYEHHBIX JaHHBIX U HaBbIKAMU IJIAHUPOBAHUS UCCIIEIOBATEIBLCKOTO
npouecca,

— HaBBIKAMU U METOJMKaMHU 0000IEHHS pe3yabTaTOB SKCIIEPUMEHTAIbHON
NeSITeNIbHOCTH;

— crnoco0aMu OLIEHWBAHUS 3HAYUMOCTHU U MPAKTUYECKON MPUTOAHOCTH MOTY-
YEHHBIX PE3YJIbTaTOB;

— BO3MO’KHOCTHIO MEKIUCIUIUIMHAPHOTO IPUMEHEHUs (PU3UYECKUX 3HAHUM;

— OCHOBHBIMH MECTOdaMHU (I)I/I3I/I"ICCKI/IX I/ICCJ'IG,ZLOBaHI/Iﬁ B HpO(I)CCCHOHaHBHOﬁ
O6J'IaCTI/I, MPAKTUYCCKUMHU YMECHUSAMU U HABBIKAMH UX UCIIOJIb30BaAHUAA,

— npodeccCHOHATbHBIM S3bIKOM B 00JIaCTH (PU3UKH;

— cmoco0aMu COBEPUICHCTBOBaHMS MPO(MECCUOHANBHBIX 3HAHUN M YMEHUH
IIyTEM MCIOJIb30BaHMsI BO3MOXKHOCTEH NH(OPMALMOHHOM CpeJibl.

ITK-4 roToOBHOCTBIO HCIIOJIL30BATHL OCHOBHbIE MOHATHUSA, 3AKOHBI 1 MOJI€JIX TEPMOAUHAMMU-
KH, XMMHYeCKOi KHHECTUKH, IEPECHOCA TENJIa U MACChI




CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHUS

3HaTh

— OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKY;

— CJIEICTBUS U3 3TUX 3aKOHOB;

— (QU3MYECKYyI0 CYHIHOCTh SIBICHUI M MPOIECCOB, IPOUCXOASIINX B IpOIEC-
cax TEpPMOJAMHAMMKH, IEPEHOCA TEILJIA U MACCHI;

— (u3UKO-MaTeMaTHUYECKHUI anmapar, MPUMEHSIOIMICS Ul OMMCAHUs 3aKO-
HOB T€PMOJIMHAMHUKHU;

— METOJbl aHAJIM3a U MOJICTUPOBAHUS CIOKHBIX (DU3HUUECKUX MPOIIECCOB;

— METOJbl U MOAXOAbl K TEOPETUYECKOMY U IKCIEPUMEHTAIIBHOMY HCCIIE10-
BAHMIO, IPUMEHSEMbIE B TEPMOJIMHAMUKE

YmMmern

— IpPUMEHATh (PU3UYECKUE 3aKOHBI M (PU3MKO-MAaTEeMaTUUECKUH amnmapar npu
peleHnH 3a1a49 B 00JIACTH TEPMOINHAMHUKH;

— mpuoOpeTarh 3HaHUS B 00JacT (PU3HMKH, MPUMEHUMBIC ISl PEIICHHUS HH-
JKEHEPHBIX 3a]1a4;

— KOPPEKTHO BBIPaXaTb M apryMEHTHPOBAHHO OOOCHOBBIBATH ITOJIOKECHUS
IIPEeIMETHOM 001acTH 3HAHUS.

— U3MEepATh (PU3NYECKUE BEJINUUHBI.

Brnaners

— HaBBIKAMHM PEIICHUS TEPMOJIMHAMHYCCKUX 3a7a4;
— HaBBIKAMH PabOTHI C IMHUPOKUM KPYTOM MPUOOPOB B 00OPYAOBAHHUS, HUC-
M0JIb3yeMOT0 MPHU MCCIEIOBAHUU MTPOIIECCOB TEPMOIUHAMUKY, IIEpEHOCA TEIlIa
M MacChl;

— HaBBIKAMH M METOJUKAMH 000OIEHUs pe3yIbTaTOB IKCIIEPUMEHTAILHOMN
JIeSITENTLHOCTH;

— crmoco0aMu OLIEHWBAHUS 3HAYUMOCTHU U MPAKTUYECKON MPUTOAHOCTH MOTY-
YEHHBIX PE3YJIHTATOB;

- HpO(I)eCCI/IOHaJ'IBHBIM SI3BIKOM B 00JIaCTH TCPMOJUHAMUKH,




4 CTpyKTypa M coJepKaHue THCHHIIHHBI (MOILYJIsi)

OO6m1ast TpyI0eMKOCTh TUCIHUIUIMHBI cocTaBisieT 10 3aueTHbIX equuull 360 akaj. 4acoB, B TOM YHCIIC:
— KOHTakTHas padora — 47,3/121 akaj. yacos:

— aynurtopHas — 40 akaj. 4acos;
— BHeayAWTOpHas — 7,3 aKaJl. 9acoB

— camocTosATelbHas padora — 295,3 akaj. 4acos;

— TOATOTOBKA K 9k3aMeny — 17,4 akan. yaca

1
AynuropHas 8 ’g v%
KOHTaKTHas paboTta 5 2 Z 5
T
B aKaj. yacax a7 N dopma TEKyIIEero KOHTPOIs S £ =5
Pa3znen/ Tema 2 ( ) E o Bu camocTosITenbHOI p yi p £ 5 E
> S < yCIIEBaEMOCTH H S s R
JUCIUILTAHBI & Cw| o 5 X paboThI N &g o
= S| £ 2 3 MPOMEKYTOUYHOHM aTTeCTalluU ==
S |25 CE| &2 =3
2 | 82| 32| &8 o 2
= | S8 28 29 c
= = O O =
1. Mexanuka 1
1.1. KunemaTuka v IuHaM#Ka moctrymarenb-| 1 2 1 0,5 |20 - [loaroroBka k abopaTopHbIM U |- 1aboparopHas padota Ne 1 - |OIIK-4 —
HOTO W BPAIaTeILHOTO JIBUKCHUS MPAKTUICCKUM 3aHATHSM, - KOHTpoJbHast pabora Ne | 3)8
1.2. 3akoHBI COXpaHEHHS B MEXaHUKE 1 1 2 0,3 |18 - [IpopaboTka nexkuni; I1IK-1 - 3y8
- CaMOCTOSITENIbHOE U3yUYeHUE 1IK-3 - 3y8
1.3. Mexannueckue KoieOaHus U BOJTHBI 1 1 0,2 (189 yaeGHOI i HAYUHO THTEPATYPHL, [IK-4 - 3y6
- Pabota ¢ anekTpoHHBIMU y4eO-
HUKAMH;
- Pemenne nHAMBHIYaTbHOM
KOHTPOJIbHOU paboThl Ne |
Uroro no pazueny 1 4 3 1 (56,9
2. DNEeKTPOMarHeTus3mM 1
2.1. DnexkTpuyeckoe moJjie B Bakyyme u B Be-| 1 1 0,2 (14 - [ToaroroBka k mabopaTopHBIM U |- TabopaTopHas padota Ne 24 |OI1K-4 —
II[ECTBE MIPAKTUYECKUM 3aHSATHSM, - naboparopHas pabota Ne 28 |3y8




AynuropHas C'& = =
KOHTaKTHasi pabota 5 g} = =
T
B aKaj. yacax . dopMa TeKylIero KOHTPOJIs ==
Pa3nen/ Tema 2, ( ) % = Bu camocTosITenbHOi P yi p g T E
JUCIUILTAHBI 2 . : = g paboTsI YCIIEBAEMOCTH 1 22 5
= 5§25 £ E S 2 IIPOMEKYTOUHOM aTTeCTaluu 5 = ;
= Q= = E o — =~
E|SE|25| g¢ = 2
= < S (ST = o o
=5 o = o 8 V) N
2.2. [1oCTOSIHHBIN JEKTPUIECKUN TOK 1 1 2 0,3 (14 - [IpopaboTka nexiui, - KOHTpoibHas padora Ne 1 |/IK-1 —3y6
- CaMOCTOSITENILHOE U3YYEHHE 1IK-3 - 3y8
2.3. MarauTtHoe mosie B Bakyyme u B Beme-| 1 1 1 0,2 |14 yue6HOI 1 Hay4dHOM IUTepaTyphI; 1IK-4 - 3y6
CTBC - Pabota ¢ anekTpoHHBIMU y4eO-
2.4. DnekTpoMarHuTHas WHAyKUWA. Onek-| 1 1 2 0,3 (14,9 HUKAMU
TpUUYECKHE KOJIEOaHHS U TIEPEMEHHBIH TOK - Penienvie MHAMBUyaIbHOM
KOHTPOJIbHOM paboThl Nel
Hroro mo pazneny 1 4 5 1 56,9
Hroro no kypcey 1 1821 |82 | 2 |[113,8 JK3aMeH
3. MonekynsipHasi Gu3HKa U TEPMOJUHAMUKA | 2
3.1. MonekynspHO-KUHETHYECKasi TeOpUs 2 1 1 0,1 20 - [loaroroBka k abopaTopHbIM U |- 1aboparopHas padota Ne 14 |OIIK-4 —
MPAKTUYECKUM 3aHSITHSIM, - KOHTpobHas pabota Ne 2 (38
3.2. TepmoauHamuka 2 15 | 25 | 04 25 - TpopaGoTka Nexuui; [IK-1— 3y6
- CaMOCTOSITENIbHOE U3yUYeHUE 1IK-3 - 3y8
y4eOHOI 1 Hay4HOH JUTEpaTyphl; IIK-4 - 3y8
- Pabota ¢ anekTpoHHBIMU y4eO-
HUKAMH;
- Pemenne nHAMBHAYaTbHOM
KOHTPOJIbHOU paboThl Ne 2
Hroro o pazneny 2 25 | 35 | 05 45
4. BonmHOBas onTHKa 2




AynutopHas C'& > N
KOHTAaKTHas paboTa 5 § = =
T 5
Paznen/ Tema é (B akaz. wacax) % g Bun camocrositennbHOM ®op Macze;};fﬁzcgflflfpoﬂﬂ g qE) %
JTUCLUIUIMHBI N A BN 5 X paloThI Y . 22 5
= § = E = S 2 IIPOMEKYTOUHOM aTTeCTallK TS =
=5 o = o 8 V) N
4.1. DnekTpoMaraHuTHBIC BOJHBI 2 05| 05| 01 10,5 |- [oaroroBka k nabopaTopHbIM U |- 1aboparopHas padota Ne 34 (OIIK-4 —
NPaKTUYECKUM 3aHATHIM; - KOHTpoJibHast pabota Ne 2 |36
4.2. Unrepdepentus u audpakous cBeTo-| 2 3 3 0,4 35 - TIpopaboTKa neKIui; I1IK-1 - 3y6
BbIX BOJIH - CaMOCTOSITEILHOE U3YYEHHE 1IK-3 - 3y8
y4eOHOI 1 HAy9IHOU JUTEPaTypHI; 1IK-4 - 3y6
- PaboTa ¢ anekTpoHHBIMU y4eO-
HUKaMH,
- Pemienre nHAMBHAYyaIbHOU
KOHTpPOJIbHOU paboThl Ne 2
Hroro no paszneny 2 | 35|35 ] 05 45,5 Texymuii KOHTPOJIb ycIieBac-
MOCTH
5. KBanroBas ¢usuka 2
5.1. KBanToBast ontuka 2 1 0,3 25 - [loaroroBka k 1a0opaTOpHBIM U | - KOHTposbHAs padota Ne 2 |OIIK-4 —
NPaKTUYECKUM 3aHATHM; 3y
5.2. DnemMeHThl KBAaHTOBOW MEXaHUKH 2 1 15 | 0,2 20 - IIpopaGoTKa JIeKIHii; - naboparopuast pabora Ne 42 |[7K-1 — 3y6
- CaMOCTOSITENIEHOE U3yUYEHHE - KOHTpOJIbHas pabota Ne 2 |[7K-3 - 3y6
yueOHOW 1 HayYHOU JIUTEepaTyphl; 1IK-4 - 3y6
- Pabora ¢ anekTpoHHBIMH yueo-
HUKaMH,
- Pemuenne nHAMBHyaIbHOU
KOHTPOJIbHOU paboThl Ne 2
Uroro no pazneny 2 2 15 0,5 45
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AynuropHas
KOHTaKTHas paboTa
(B akaj. Jyacax)

dopma TeKyIero KOHTPoJIs

c% loon) Elo
=3 Z
5 3 -
Pasnen/ tema <3 E = Bu camocTodTensHOM g5 T
> S s yCIIEBAEMOCTH H Ss R
JTUCLUIUIMHBI N A BN 5 X paloThI . 2 g o
= | § 5| £ 2 S = IIPOMEKYTOUHOM aTTeCTallK TS =
= o = = & o — =~
E|SE|25| g¢ = 2
= <c S o < = o o
=5 o = o 8 V) N
6. ATomHas U siepHas Gu3nKa 2
6.1. ®usmka aroma 2 1 15 | 0,2 15 - [loaroroBka k mabopaTopHbIM |- 1aboparopHas padota Ne 42 |OIIK-4 —
NPaKTUYECKUM 3aHATHIM; - KOHTpoJibHast pabota Ne 2 |36
6.2. ®usnka aTOMHOTO sIpa 2 1 0,3 30 - [IpopaboTka nexuui; - KOHTpoJsibHast pabota Ne 2 ([IK-1 —3y6
- CaMOCTOSITEILHOE U3YYEHHE 1IK-3 - 3y8
y4eOHOI 1 HAy9IHOU JUTEPaTypHI; 1IK-4 - 3y6
- Pabora ¢ anekTpoHHBIMU yueo-
HUKaMH,
- Pemenne nnauBuayanbHoON
KOHTpPOJIbHOU paboThl Ne 2
Hroro no paznery 2 2 15 | 05 45
Hroro no kypcey 2 |10/41|10/41| 2 181,5 JK3aMeH
HUToro mo qucuuiinue 1,2 [18/61|18/61A| 4 295,3
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5 O6pa3oBaTesibHble  HHPOPMAIHOHHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3iauyHBIX BUIOB y4eOHOW paboThl Hanbosee F3PpPEeKTUBHBIE pe3yIbTa-
Thl OCBOEHUS TUCHUILIMHBI «DPU3KKay NAl0T TpaAUIMOHHBIE 00pa3oBaTeIbHbIe TEXHOJIOTHH, HH-
TEPaKTUBHBIE TEXHOJIOTUH, WH(OPMAIIMOHHO-KOMMYHHUKALIMOHHbBIE 00pa30BaTeIbHbIE TEXHOJIO-
TUH.

1. TpagunuoHHbie o0pa3oBaTe/IbHbIe TEXHOJOTMH OPUEHTHPYIOTCS Ha OPraHU3aLUIO
00pa30BaTeNbHOTO Mpolecca, MPEANoarailyo MIpsIMyl0 TPAHCISIHUIO 3HaHUNH OT MperojaBa-
TeNsl K CTYINEHTY (NPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WJUIIOCTPATUBHBIX METO/0B
oOyueHus). YueOHasi eATEIbHOCTh CTYIEHTAa HOCUT B TaKUX YCJOBMSIX, KaK MPaBUIIO, PEHpo-
JyKTUBHBIN XapakTep.

@®opMbl YUeOHBIX 3aHATHI C HCNOJIb30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTMIi:

WNudopmannonHas JIeKIUsA— MOCIEI0BaTeIbHOE M3JIOKEHHE MaTepuajia B IUCIHUILIMHAP-
HOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpeACTBAaMH (MOHOJOT MPEMNo-
JlaBatTers).

CemuHap — Oecesa mpemnojiaBaTessi U CTYACHTOB, 0OCYKJIEHUE 3apaHee MOArOTOBICHHBIX
COOOILIEHNH N0 Ka)KJJOMYy BOIIPOCY IUIaHA 3aHATHUS C €IMHBIM ISl BCEX MEPEUYHEM PEKOMEHIye-
MO 00s13aTENBHON U IOTIOTHUTEILHOM JTUTEPATyPHI.

[TpakTHueckoe 3aHSATHE, MOCBSILEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IO
MPEJIOKEHHOMY allTOPUTMY.

JlaGopaTopHast pabota — opranuzanusi yaeOHOH pabOThI ¢ pealbHBIMH MAaT€pUATIBLHBIMU U
MH(OPMALIMOHHBIMU O0BEKTaMH, SKCIIEPUMEHTaIbHas paboTa C aHAJIIOTOBBIMH MOJEISIMH pe-
QITBHBIX 0OBEKTOB.

3. UHTepaKkTHBHBbIE TEXHOJOTHH — OpPraHu3alus 00pa30BaTEIBHOIO IMpolecca, KOTopas
IperoiaraéT akTUBHOE U HEIMHEWHOE B3aUMOJICHCTBUE BCEX YYaCTHHMKOB, JOCTHMIKEHHE Ha
3TON OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTesbHOro pesynbraTta. Hapsny co cnenu-
AIU3UPOBAHHBIMU TEXHOJIOTUSMHU TAKOTO POJAA MPUHIUI MHTEPAKTHUBHOCTHU IMPOCIECKUBAETCA B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. HTepakKTUBHOCTh MOpa3yMeBaeT
CyOBEeKT-CyObEKTHBIE OTHOIIEHUS B X0J/ie 00pa30BaTeNbHOTO Mpoliecca U, Kak cieactsue, ¢op-
MHUpPOBaHHME CaMOPa3BUBAOLIEICS NH(OPMAIMOHHO-PECYPCHOM CpeIbl.

®opMbl y4eOHBIX 3aHATHI € MCIOJb30BAHMEM CHENHAJTN3HPOBAHHBIX UHTEPAKTHUB-
HBIX TEXHOJIOTHH:

Jlexuus «oOpaTHOM CBSI3U» — JEKUUSA—TIPOBOKAIUS (M3JI0KEHHE MaTepHalia C 3apaHee 3a-
IUITAHUPOBAHHBIMM OIIMOKAaMH), JeKIHs-0ecena, TeKIHsI-JUCKYCCHSL.

CeMuHap-IMCKyCCHs — KOJUIEKTUBHOE 00CYXKJIEHHE KaKoro-Inbo CIIOPHOTO BOIPOca, MPo-
OJs1eMbl, BBISIBJICHHE MHEHUH B rpymIe (MEeXIPYyHNIOBOM TUANIOT, TUCKYCCUs KaK CIIOP-TUaJIor).

4. UnpopManinoHHO-KOMMYHUKAIIMOHHbIE 00pa3oBaTe/ibHbIe TEXHOJOTMU — OpraHU-
3anus 00pa3oBaTEIbHOIO MPOLECCa, OCHOBAHHAS Ha NMPUMEHEHUU CIEIHATU3UPOBaHHbBIX MPO-
IPaMMHBIX CpeJl U TEXHUUYECKUX CPEJICTB paboThl ¢ HH(pOpMAaILIHEi.

@opmbl y4yeOHBIX 3aHATHI C HCIOJb30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA:

Jlexuus-Buzyanusanusi — U3JI0)KEHUE COJEPKAHUS CONPOBOXKIAETCS IMpe3eHTaluen (xae-
MOHCTpaIeil y4eOHbIX MaTepHalioB, IPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaxX, B T.U.
WITIOCTPATUBHBIX, TpaQUUECKHUX, ayAn0- U BUIE€OMATEPUATIOB).

[TpakTrueckoe 3aHsATHE B (hOpME MPE3EHTALUN — MIPE/ICTABICHHE PEe3yJIbTaTOB MPOEKTHON
WIM HCCIIEN0BATENIbCKON JEATEIBHOCTH C MCIOIb30BAaHUEM CIIELMAIM3UPOBAHHBIX MTPOrpaMM-
HBIX CpE/I.



6 YueOHO-MeTOAMUYECKOE OOecTIeYeHHe CAMOCTOSITeIbHOIH PadoThl 00y4aAI0 U XCS

[To mucummnuHe «Pu3nKa» MTPeayCMOTPEHA BHEAYAMTOPHAS CaMOCTOSITeNbHAas paboTa
oOydJaronuxcs.

Breayauroprast camocTtositenbHas padoTa o0ydaromuxcsi BKIIOYAET B ce0s: mpopadoTKy
JICKIIMOHHOTO MaTepuaya, M3ydeHHE JINTEPATypbl IO COOTBETCTBYIONIEMY pas3ieily; pEIICHHE
WHAWBUIYAIbHBIX KOHTPOJIBHBIX pa0OT, OJATOTOBKY K BBITIOTHEHHIO JIAOOPATOPHBIX padoT, MOI-
TFOTOBKY K OTYETY 110 JJa0OPaTOPHBIM pabOTaM.

Ilpumepnvie unousudyanvHovlie KOHMPOJIbHBLE PAOOMbL

1 kypc
Koutpoabsnas padora Ne 1 «KMexanuka. j1eKTPOMardeTu3m»

1. Touka nBmwkercs B iockoctu XOY mo 3akony: Xx=10coswt; y=10(1-sinwt). Haiitu
IyTb, IPONICHHBIN TEJIOM 3a 2C; YTOJ MEXKIY BEKTOpaMU CKOPOCTH V U YCKOPEHHs a; TPAeKTO-
puro nBrokeHus y=Ff(X).

2. Ha rmajgxoil HakJIOHHOM IJIOCKOCTH, cocTaBistomeit yron o = 30°
C TOPU30HTOM, HaXOJUTCS KaTylIKa C HUTKOW, CBOOOIHBIN KOHELl KOTOPOM
YKpPEIUIEH, KaK [TOKa3aHo Ha pucyHke. Macca katymku m = 200 r, e€ mMo-
MEHT MHEPIUH OTHOCHTENBHO cOOCTBeHHOM ocu | = 0,45 r-M2, pammyc
HaMOTaHHOIO €0 HUTOK I = 3 cMm. HallTu yckopeHue OCH KaTyIKH.

3. [MmaTdopma ¢ nmeckom oOrieit maccoit M = 2 T CTOUT Ha pelib- @T
cax Ha FOPU30HTAIIBHOM y4acTKe MyTH. B mecok momagaer cHapsj Mac-
coil m = 8 kr u 3acTpeBaeT B HEM. [IpeHeOperasi TpeHHEM, ONPENEIIUTb,
C Kakoil CKOpOCThIO OyAeT JBUTaThCs MIATPOpMa, €Cii B MOMEHT IO- >
najlaHusl CKOpoCTh CHapsiia L = 450 M/c, a €€ HANPABIICHUE — CBEPXY  Fitiiiim it i i it
BHU3 11071 o = 30° K TOPHU30HTY.

4. Ha nByx O€CKOHEUYHBIX MapajuIebHBIX MJIOCKOCTSAX PABHOMEPHO pacrlpeesieHbl 3apsiibl
C MOBEPXHOCTHBIMU TUIOTHOCTSIMU G1 M G2.0mpeeNnnTh HanpsyKEHHOCTh 3JIEKTPUUYECKOrO MOJIS:
MEXy MIOCKOCTSIMM; BHE IIocKocTed. [TocTpouTh rpaguk M3MeHEeHHs HamnpsyKeHHOCTH IMOJIs
BJIOJIb JIMHUH, HePIeHINKYIApHOI MIacTuHaM. [IpuHATE 61=6, 62=—20, Te 6=20uKn/M?,

5. ABa konaeHcaropa 37eKTpoéMKocTIMUA C1=3 MKD n Cr=6 MK®D coeuHEHbI MEKY CO-
60t u npucoenuHensl k 6arapee ¢ DJIC E=120 B. Onpenenuts 3apsiibl KOHIAEHCATOPOB U pa3-
HOCTh moTeHIManoB Ur u Uz Mexay ux oOKIIagkaMmu, €Cii KOHJEHCATOPhl COCMMHEHBI: 1) ma-
pajieNabHO, 2) MOCIEA0BATENbHO.

6. [To n1ByM OECKOHEYHO JUIMHHBIM MPSAMBIM MapauIeIbHBIM MPoBoAaM TeKyT Toku 11=20A
u 12=30A B onHOM HampaBneHuu. PaccTosHre Mexay nmpoBogamMu =10 cm. Berauciuts WHIYK-
110 B MarHUTHOTO 1MOJIS B TOUKE, yJaIEHHON OT 000MX MPOBOJOB HA OJMHAKOBOE PACCTOSHUE I
=10 cm.

2 Kype

KonTpoasnas padora Ne 2 «MoJjiekyasipuass ¢pusuka u tepmoauHamMuka. Onruka.
KBantoBasi, aToMHasi U siiepHast pU3NKa»
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1. ITpu HarpeBanuu v =1 KMOJIb ABYXaTOMHOTO raza €ro TepMoJAMHAMHUUYECKas TeMIIepary-
pa yBenuuuBaerca oT T1 1o T2 = 1,5 Ti. Haiitu usmenenne AS »HTponuu, €ciyv HarpeBaHHe
MPOUCXOIUT U30XOPHUUECKH.

2. OmnpenenuTh AJIMHY BOJIHBI CBETa, MAJarollero Ha JUGPaKIMOHHYIO PELIETKY, Ha Kax-
Il MuituMeTp KoTopoilt HaneceHo n=400 mrpuxoB. CrieKTp HaOMIOAeTCsl HA SKpaHe, pacmo-
JIO’)KEHHOM Ha paccTosiHuu 1=25 cm ot pemretku. Paccrosinue Ha sKkpaHe MEXy TPETbUMH Mak-
CUMYMaMH CJIEBA U CIIpaBa OT LEHTpanbHOro AX=27,4 cm.

3. JIBa HHKOJISI pACTIOIOKEHBI TAK, YTO YroJl MEXK]1y UX TJIABHBIMU IJIOCKOCTSIMU COCTaBJISA-
et @=60°. Bo CKOJBKO pa3 YMEHBIIMTCS UHTEHCUBHOCTh €CTECTBEHHOTO CBeTa lo mMpu mpoxox-
neHuu yepe3 o6a Hukoist. KoaddumueHT mornomieHus csera B kKakaoM Hukose k=0,05.

4. ®otospdexT mpoucxoaut mnox aerctsueM uzydenus ¢ A = 0,09mxMm. Onpenenuts pado-
Ty BBIXOJIa 3JISKTPOHOB M3 METaJlIa, €CIIM (POTOTOK MpeKpaIiacTcs Mpu 3aACPKUBAIOIICH pa3HO-
cti noteHnuainos U; = 3,8B.

5. Ilpu kakoit ckopoct V 3JIEKTPOHA €ro JeOpOoiIeBCKas JJIMHA BOJIHBI OyneT paBHa: 1)
650 um, 2) 3 nm?

23
6. Onpenenurte FHEPTHUIO CBSI3U Ui Apa aToMa 11 Na

Ilepeuens nabopamophvix pabom
1 kypc

Ne 1 «IIpumMeHeHnE 3aKOHOB COXPaHEHUS JJIsI ONPEIETEHHUS] CKOPOCTH TOJIETa YT

Ne 24 «Pacmmpenue npezena U3MEpeHHs aMIepMeTpa MOCTOSHHOTO TOKa»

Ne 28 «Onpenenenne MHIYKTUBHOCTH KaTYUIKW U MarHUTHOM MPOHUIIAEMOCTH (eppomar-
HUTHOTO TENa»

2 Kypc

Ne 14 «Onpenenenue nokazatens aguadatsl MerogoM Kiiemana u Jlesopmay

Ne 34 «Onpenenenue JIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK TU(GPAKIUOHHON pemieT-
K

Ne 42 «Onpenenenne riaBHbIX KBAaHTOBBIX YKCEN BO30YXKIEHHBIX COCTOSIHUM aToMa BOJO-

pona»

14



7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) H.]IaHI/IpyeMbIe pe3yJbTarTrbl Oﬁy‘leHHH H OLICHOYHBIC CpeacCTBAa AJS IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yueHHs

O1neHOYHBIC CPEACTBA

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

3HaTe

— OCHOBHBIC 3aKOHbBI (PH3UKHU;

—  CIICAICTBHISI M3 3THX 3aKOHOB;

— (U3MYECKYI0 CYLIHOCTb SIBIEHMM M MpPO-
IIECCOB, MMPOUCXOJIAIINX B IIPUPOJIC;

— (u3HKO-MaTeMaTHUYECKHI ammapar, TpH-
MerIIOHII/II\/IICﬂ JJIs1 OIITMCaHUS 3aKOHOB (1)I/ISI/IKI/I,
— MeTOABl aHAJIN3a W MOJCIUPOBAHUS CIOXK-
HBIX (PU3UYECKUX MPOIIECCOB;

— MeToAbl U TOJIXOJbl K TEOPETUYECKOMY M
SKCIICPUMCHTAJIIbHOMY HCCIICAOBAHUIO, IIpHU-
MeHsieMble B (PM3HKE M PACIPOCTPAHSIOIINECS
Ha Jpyrue o0yacTu 3HaHUH

Ilepeuenv meopemuueckux 60npocoé K IK3ameny
1 xypc

1. Kunematuka nocrynarenbHoro aswxkenus. Cucrema orcuera. [lonsatue paguyc-BekrTopa,
CpPEeIHEW U MTHOBEHHOM CKOPOCTH U YCKOPEHHMS.

2. Ob6partHas 3a7aya MexaHukH. HaxoxieHue nepemMenienns Teja 1 MpoiaeHHOro MyTH.
HauansHeie ycnoBus.

3. JIBM>KEHHE IO OKPYKHOCTH. YTOJI TIOBOPOTA, YIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHUE.
CBs13b YIJIOBBIX U JIMHEWHBIX BEJTUYHH.

4. KpuBonuzeliHoe BrkeHue. TaHreHIIMAaIbHOE U HOpMalIbHOE ycKopeHue. [lomHoe yckope-
HHE. YTOJ MEXAY CKOPOCTBIO U YCKOPEHHUEM.

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

6. Umnynbc Tena. OCHOBHOM 3aKOH IMHAMUKHU [TOCTYNATENbHOTO ABMKeHus. [IpuMenenue oc-
HOBHOT'O 3aKOHA JUHAMUKHU.

7. MOMEHT UMITYJIbCA © MOMEHT CHJIbI OTHOCUTENIBHO TOUKH. OCHOBHOE YPaBHEHHE TNHAMHUKHU
BpAIlaTEIbHOIO JBUKECHHUSL.

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

9. Pacuer MOMeEHTOB nHepIMu NpocThixX Ten. Teopema llTelinepa.

10. 3akOHBI COXpaHEHUS B MEXaHUKE. 3AMKHYTasl CUCTEMA. 3aKOH COXPaHEHMsI UMITYJIbCA.

11. Mexanuueckas pabora. Kunetnueckas sHeprusi HocTynareabHOro ABMkKeHus. Teopema o
KMHETUYECKOM DHEPIUH.

12. 3akoHBI cCOXpaHEHUS MPHU BpalllaTeIbHOM JIBIKeHUU. KuHeTndeckast sHeprus BpalaTeib-
HOTO JIB)KEHUS. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCa.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

13. KoncepBatuBHble cuibl. [loTeHnanbHas sHeprus. 3aKOH COXPAaHEHUs IOJTHOW MeXaHHUue-
CKOM 2HEPTHUH.

14. Tapmonnyeckue Konebanus. Y paBHEHUE TapMOHMYECKUX KOJIeOaHNH. AMIUIMTY A, YacTOTa
Y HavyaybHas ¢asa.

15. DHeprust rapMOHUYECKHUX KoJebanuil. Maremarnueckuii U GU3HUECKUI MasSTHUKH.

16. DnexTpocTaTyeckoe mnoje. INEKTPUUECKUi 3aps U ero cBoicTBa. 3akoH KyioHa.

17. HanpsikeHHOCTh AJIEKTpOCTaTUYECKOro nosist. [IpuHimn cynepno3uuu s AUCKPETHOTO U
HEIMPEPBIBHOTO paCIpeesICHUs 3apsi0B.

18. PaboTa 37eKTpOoCTaTHUECKOTO MOJIS 110 TIEPEMEIICHHIO 3apsaa. DHEPTHs B3aUMOICHCTBHS
3apsnoB. [loTenuuman nomus.

19. 'eomeTpuyeckoe onrcanue eKTpuueckoro mnois. Teopema ["aycca u TeopeMa o HUPKYIIs-
MU HAMPSYKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJISL.

20. Kongencatopsl. [ToHsTHE 2EKTPOEMKOCTH. EMKOCTB MIOCKOT0 KOHIEHCATOPA.

21. CoenvHEHNE KOHIEHCATOPOB. DHEPIHsl 3apsyKEHHOI0 KOHJEHCATOPa.

22. ITocTostHHBIN NeKTpUYeCKUi TOK. 3akoH OMa 1st OJHOPOAHOTO ydyacTka 1enu. Corpo-
tuBieHue. CoeAMHEHNE CONIPOTHUBIICHUM.

23. CTopoHHHE CHIIBI. DJIEKTPOIBIKYIIAs cuiia. 3akoH OMa JuTsi HEOTHOPOIHOTO ydacTKa Ienu
U JJI 3aMKHYTOM LIETIN.

24. PazBetBnennbie 1ienu. [Ipasuna Kupxroda.

25. PaGora snekTprudeckoro Toka. MomHocTs Toka. 3akoH Jlxoyns-Jlenua.

26. EnvHas npupo/ia 3JIeKTpu4eckoro u MaruutHoro nosieil. Cuna Jlopenna. Cuna Ammepa.
277. MaruuTHoOe 1oJie ABMXKYyIerocs 3apsaa. [IpuHun cyneprno3numuym MarHuTHLIX Mojei. 3a-
koH buoCasapa.

28. I'eomeTpriecKoe ONMCAHNE MarHUTHOTO 1oJs. [I0TOK M IMpKyIsALKsa BEKTOpa MArHUTHOM
WUHIYKIIUH.

29. 3axoH anexkTpomMarHuTHOl nnaykuuu dapanes. [pasuso Jlenna.

30. SIBnenne camouHaykuuu. MHIYKTUBHOCTE. PacueT MHAYKTHBHOCTH OECKOHEYHOTO COJICHO-
nja. DHEprysi MAarHUTHOTO IOJIA

2 Kypc
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

1. TepmMoaMHAMUYECKUI U CTATUCTUUECKHM CITIOCOOBI OMUCAHUS MakpocucTeM. MoJielnb uje-
QJIIBHOI'O Ta3a. YpaBHEHHE COCTOSHUS UEAIbHOTO rasa.

2. [lonsiTue creneneit cB0001bI MOJIEKYIBL. Teopema 0 paBHOpacpeAeIeHUU SHEPTUH TTO CTe-
MIEHSIM CBOOO/BI.

3. BHyTpeHHss sHeprus Kak pyHKIHs cocTosiHUS cucteMbl. [lepBoe Hayao TepMOIMHAMUKH.
4. Pabota kak QyHKIus npouecca. M3oxopuieckuit, 1300apuuecKuii 1 N30TEPMHUYECKHH MTPO-
LIECCHI.

5. [lonsiTe TenaoeMKOCTH. TermmoeMKOCTh TPH H30XOPHUIECKOM B H300apUUYECKOM MPOIIeCCaXx.
[Tocrosinnas aanadaThl. AaradaTHYECKHid Mpolecc.

6. Bropoe nauano tepmoannamuku. @opmynuposku Knaysuyca u Kenbuna.

7. Huknuyeckuii npouecc. KoadduipeHt none3Horo AeicTBus TEIIOBOM MamuHbl. [{uki
Kapmno.

8. IIpoGieMa HEOOPATHUMOCTH TETJIOBBIX MPOLIECCOB. DHTPONHMS CUCTEMBI U €€ CBOWCTBA. Teo-
pema Hepucra.

9. OcHOBHBIE XapaKTEPUCTUKH JIEKTPOMArHUTHOU BOIHBI. [1Ikana 37€KTpOMarHUTHBIX BOJIH.
Oco0eHHOCTH ONTUYECKOTO /Ihala3oHa.

10. Mntepdepennus cBeToBbix BoiH. KorepentHocts. OmnbiT FOHTA.

11. Onrtuueckast pa3HOCTh X0/a. Y CJIOBUSI MAKCUMyMa U MUHUMYMa NPpU UHTEP(DEpEHIIUH.

12. UnTepdepeHus B TOHKUX TIEHKAX.

13. SBnenue nudpakuuu. Judpaxnus Openenst Ha KpyrioM oTBepcTUH. 30HbI OpeHens.

14. Tndpakuus @payHrodepa Ha y3K0i MPSIMOTMHEHHON ILIENH.

15. Iudpakuronnas pemeérka.

16. EcTecTBEeHHBII 1 NOJAPU30BaHHBIN CBET. 3aKOH Maitoca.

17. TennoBoe n3nydenue Tena. 3akoH Credana-bonpiivana. 3akon cmemenns Buna. ['unoresa
[lnanka.

18. ®oTtoapdexT. 3akonsl CroneroBa. Dopmyna DifHIITEIHA.

19. ®otonsl. /laBnenue ceera. KopnyckynsipHO-BOJIHOBOM 1yaau3M CBETA.

20. Paccesinue orona Ha cBoOoaHOM 3ekTpone. @opmyna Komnrona.

21. Bonnogsle cBoiicTBa yactuil. [InuHa BosiHbl e bpoins. DxcnepuMeHTanbHble MOATBEP-
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JKJIECHUS TUIOTE3bI e bpois.

22. IIpunnun HeonpeneneHHocTu. CooTHOIIEHUE HeonpeaeneHHocten [ eiizendepra. OcobeH-
HOCTH IpoLiecca U3MEPEHNS B KBAHTOBOI MEXaHUKE.

23. Ilnanerapuas mozaens atoMa. [loctynatel bopa. KBantoBanue snepruu Bogopo10mno100H0iM
CUCTEMBI.

24. N3nyyenue Bogopo1onoqo0HbIx cucteM. CriekTpaibHble cepun aToMa Bojopoaa. O600-
mernrast popmyna baiemepa.

25. Slenenue paarnoakTuBHOCTH. OCHOBHOM 3aKOH paiiOaKTUBHOTO pacnazaa. [locrosHHas pac-
naja. [lepuon nonypacnana.

26. CocTaB 1 XapaKTepUCTHUKU aTOMHOTO siipa. KanenbHas moaens. Pazmep sanpa.

27. Macca u 3Heprust cBsi3u aTOMHOTO $pa. 3aBUCUMOCTD Y/I€JIbHOU SHEPTUs CBSI3U OT Macco-
Boro uncia. OGonoueyHast MOJEINb Sapa.

28. Sl nepHble peaknu. DHEprus peakuuy. Peakiiuu geneHus u CUHTE3a siep.

YMmeTn

— pacno3HaBath 3(P(HEKTUBHOE PEIICHHE OT
HeA(p(HEKTUBHOTO;

— OOBSCHATH (BBIABIATH U CTPOUTH) TUIHY-
Hble (pU3MUECKUEe MOJENU JUIsl ONUCAHMS pe-
aJIbHBIX MPOIIECCOB,

— BBIOMpAaTh METOMABI HUCCIEAOBAHHS, C TIO-
MOIIIBIO TPUOOPOB;

— TPHUMEHATh (PU3MYECKHE 3aKOHbI U (HU3U-
KO-MaTeMaTUYEeCKHi armapaTr B mpodeccro-
HAJIbHOW JIeSITENbHOCTH; UCIOJIb30BaTh MX Ha
MEXIUCIATUTHHAPHOM YPOBHE;

— mnpuobperaTh 3HaHMUS B oOnactu (pU3MKH,
OPUMEHUMBIE JUIS PEeLICHUs] MHKEHEPHBIX 3a-
Aad;

— KOPPEKTHO BBIpaXKaTh M apryMEHTHPOBAH-
HO OOOCHOBBIBATH MOJIOKEHHS TMPEAMETHON

Ipumepnuiii nepeuens npakmuueckux 3a0aHull 014 IKIAMEHA

1 kype
- _ 2\ -
1. JIBmxeHue MaTepUaIbHOM TOUKH 3a/1aHO YPAaBHEHHEM r(t) =(A+Bt)i+Ctj ,rie A=10 m,

, ) _ _
B=-5wm/c , C=10 m/c. Haiitu st MomeHTa BpemeHu t=1 ¢ v(D), a() , BBIYUCITUTH MOJTYJIb

CKOPOCTH M, MOJyJIb YCKOPEHUS ‘a‘ , TAHTEHIIMAEHOE YCKOPEHHE 27 , HOpMaIbHOE YCKOpe-
Hue &0,

2. Koureco Bparmiaercs ¢ 4acTOTOn n=5c¢™L. TTox meiicTBEEM CHIT TPEHUSI OHO OCTAHOBHUJIOCH Ye-
pe3 At=Lwun Onpenennts yrmoBoe yckoperne ¢ n uncio N 060poToB, KOTOpOE ceTaeT
KOJIECO 32 3TO BpeMs.

3. Bpycox maccoii 2 KT CKOJB3UT 110 TOPU3OHTAIBHOM MOBEPXHOCTH TIOJ IEHCTBHEM Tpy3a
Maccoi 0,5 Kr, IPUKPETUIEHHOT0 K KOHILY HEPACTSKUMOW HUTH, IEPEKUHYTOMN Yepe3 HElo-
nBUKHBIN O0510K. Koadduument tpenus 6pycka o nosepxHocts 0,1. Haiitu yckopenue n1Bu-
KEHHUS Tella M CHITYy HaTsDKeHUsl HUTH. Maccamu O6510Ka M HUTH, a TaKXKe TPEHUEM B OJIoKe
npeHeopeyb.
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o0y1acT 3HaHUA.

U3MEPATh GU3NICCKUE BEIIUUNHBI.

OmnpenenuTb MOMEHT HHEPLUH TOHKOTO OJJHOPOIHOTO CTep KHs JUTMHHOM |= 30 cM 1 mac-
coit M= 100 r OTHOCUTENIBLHO OCH, MEPIICHANKYJISIPHON CTEPKHIO U MPOXOASAIIEH Yepe3 TOU-
KY, OTCTOSIIIIYIO OT KOHI[a CTEpXHs Ha 1/3 ero AIuHbI.

lIapuk maccoit m= 100 r ymain ¢ BbIcOThI h=2,5 M Ha FOPU3OHTAJIBHYIO IUIUTY, Macca KOTO-
pOif MHOTO OOJIBIIIE MacChl IIAPUKA, M OTCKOYMII OT Hee BBepx. Cunras ynap abCoIOTHO
YIPYTUM, ONIPEIEIUTh UMITYJIBC P, IOJTY4YE€HHBIN TIUTOM.

BepTukalibHO pacrioyioKeHHbINH OJHOPOIHBII cTep:keHb Macchl M = 1 kr u auuHbl | = 1 M
MOJKET BpalllaTbCsl BOKPYT' CBOETO BEPXHEro KOHIA. B HI)KHUI KOHEI[ CTep KHA ronana, 3a-
CTpSB, FTOPU30HTAJILHO JIETEBILAs Myt Macchl M = 10 1, B pe3yJibTaTe Yero CTEP>KeHb OT-
KJIOHWICA Ha yroi o = 15. Cunras m<<M, HalTH CKOPOCTb JICTEBILICH MTyIU

Onpenenuth HaPsHKEHHOCTD IEKTPOCTATUUECKOT0 MoJIs E B LIeHTpe KBaapaTa co CTOpo-
HOM a, eciy B TPEX BEpIIMHAX KBaJApaTa HaXOAATCS OJMHAKOBbIE TOUEUHbIE 3apsiibl (
ToHKast HUTh COTHYTa B MOJIYOKPY>KHOCTb U 3apsiKeHa TaK, YTO JIEKTPUUECKH 3apsl paB-
HOMEPHO paclpeelieH 1o ee AnuHe. KakoB paguyc 3Tol MOJIyOKpPYKHOCTH, €CJIA U3BECTHO,
YTO B LIEHTPE €€ KPUBU3HBI HanpskeHHOCTH ot 10 kB/m, a norenuunan 630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusnenuss R1=10 Om, R2=20 Om u R=5,0 Om. Bayt-
pEHHHUE CONPOTUBIICHUS HCTOUHUKOB IIpeHeOpekuMo Maibl. Onpenenure: 1) 3HaueHUe U
HaIpaBJICHUE TOKA YEPE3 CONPOTUBIICHNE R; 2) TEMIOBYI0 MOIIHOCTH, KOTOpas BBIIEISIETCA

Ha CoNpoTuBIeHUH R.?
R;
£
—
R,
]

L1

R

10. Kakum 10KHO OBITH COMPOTHBIIEHKE R AekTprudeckoi 1enu, n300pakeHHOW Ha PUCYHKE,

4TOOBI TOK, TEKYIIUH 110 HeMy ObuT paBeH [=0,5 A, ecnu C=5 mx®, U=200 B, gacTora me-
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11.

12.

13.

14.

15.

pemenHoro Toka v=100 I'?

- ® 7
Tok I=100A TeueT no TOHKOMY POBOJIHUKY, U30THYTOMY TakK, KaK II0Ka3aHO Ha PUCYHKE.
Haiitu unnyknuio B marautHoro noss B Touke O KOHTYpa, €Clid palyCc U30THYTON 4acTH
npoBoaHuka R=0,1 M, a cropona kBaapata a=0,2 m

a

I[To 1BYM mapauieNIbHBIM HPSIMBIM MPOBOAAM UTHHOM | = 1 M Kax[plif TEKYyT OAMHAKOBBIC
Toku. Paccrosiaue d mexy npoBoaamu paBHo 1 cMm. Toku B3anMoeiicTByoT ¢ cuioii F = 1
MH. Haiitu cuny Toka | B mpoBojax

Karymka coctout u3 N = 75 BUTKOB 1 uMeeT conpoTuieHne R=9 Om. MarauTHsbIi NOTOK
yepes ee nornepeyHoe ceueHne Mensiercs no 3akony @ = kt , rae k= 1,2 mB6/c. Onpenenu-
TE: a) 3.]1.C. MHAYKI[MHU, BO3HUKAIOLIYIO B 3TOM KOHTYpe; 0) CHIIy HHAYKLIHOHHOTO TOKA; B)
3apsij], KOTOPBII MPOTEUET 110 KOHTYPY 32 MEPBHIE 9 ¢ U3MEHEHUS TOJI.

DIIeKTpOH, ycKkopeHHbIN HanpskenueM U=200 B, BieTaet B 0IHOPOAHOE MarHUTHOE TOJIE C
nuaykuuei B=0,7-10-4 Ti neprnienAuKyasspHO CUIIOBBIM JMHUAM. Haiitu pannyc okpykHo-
CTH, IO KOTOPOW JIBUKETCS IEKTPOH B MATHUTHOM IT0JIE U ITIEPUOJ €TO BPAILCHHUS.
WNupykTuBHOCTH L Karymku (0e3 cepaeunuka) pasHa 0,1 MI'H. Ilpu xakoii cuite Toka |
sueprust W marautHoro nojst pasHa 100 mk/[x
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2 kypc

Onpenenuts cpeiHee 3HaUEHNUE MTOJIHOM KUHETUYECKOM SHEPTUU OJTHOM MOJIEKYJIbI T'€IIns,
KHUCJIOpOJia U BoAssHOTo napa npu temneparype T=400K.

Bomnopona maccoit m=100 r 6bu1 ©300apHO HArPET TaK, 9YTO 0OBEM €ro yBeIWJHICS B N=3
pasa, 3aTeM BOJOPO/ OBLIT H30XOPHO OXJIAXK/ICH TaK, YTO €ro JIaBJICHHE YMEHBIIHIOCH B N=3
pasa. Haiitn usmenenne AS 5HTpPONUM B X0/1€ YKA3aHHBIX MPOIIECCOB.

Kaxkas pabota A coBepiraeTcst mpu U30TEPMUUECKOM PACIIMPEHUH BOJIOPOIa MACCO M=5
r, B3siToro npu temneparype T=290 K, eciau 00bem raza yBenuuuBaeTcs B Tpu pasa’?

A3OT HarpeBaJics MU MOCTOSHHOM JaBlieHuH. EMy ObL10 COOOIIEHO KOJIMYECTBO TEILIOTHI
Q =21 x/Ix. Onpenenuts padoTy A, KOTOPYIO COBEPILIWII IIPU ATOM ra3, u u3MeHenue 4U
€ro BHYTPEHHEHN YHEPrUu.

Wneanpuas TeroBas mamnHa padoTaeT no nukiny Kapuo. Temneparypa TemiooratTunka
T1= 500 K, temneparypa termnonpuemuuka T2= 250 K. Onpenenuts Tepmuueckuit KITJ 1
IUKJIa, a TAaKKe paboTy A1 pabouero BelecTBa Mpyu U30TEPMUUYECKOM PACIIMPEHUN, €CITH
IIPU U30TEPMHUUYECKOM CHKAaTHH coBeplieHa padota Az = 70 Ik

Paccrosinre Mexay AByMs KOT€pEHTHBIMU HCTOUYHUKaMu cBeTa(A=0,5 mxm) paBHo d=0,1
MM. PaccTosinue Mexny HHTep(epeHIMOHHBIMU TOJI0CAMU Ha SKpaHe B CPEAHEN 4acTH UH-
TephepeHIIMoHHOM KapTuHBI paBHO AX=1,0 cM. OnipenenuTh pacCTOSTHUE OT UCTOYHUKOB JI0
JKpaHa

[ImockoBbImyKIIast JINH3a BBITYKJION CTOPOHOM JIEKUT Ha CTEKJIIHHOM IUTACTHHKE. B oTpa-
KEHHOM CBeTe ¢ JIMHON BOJHBI A = 0,6 MKM HabmoaeTcs nHTepEepeHIIMOHHAs KapTHHA.
Cuwuras, yTo paanychl HHTEp(HEPEHIIMOHHBIX KOJIEI I MHOTO MEHbILIE PaIuyca KPUBU3HBI
muH3bl R=1,2 M, onpenenure: a) TONLIMHY CJIOS BO3yXa TaM, IJI€ BUJHO IIEPBOE CBETIIOE
koJe1lo HetoToHa, 6) paamyc nmepBoro Koibla

Mexny 1ByMs IUIOCKONApauIEIbHbIMU CTEKISTHHBIMU TUIACTUHKAMH MOJIOKUIIN OYEHb TOH-
KYIO ITPOBOJIOYKY, PACIIONOKEHHYIO MapajlyIesIbHO JIMHUU CONMTPUKOCHOBEHUS TUIACTUHOK U
HaxoJsIIy0Ca Ha paccTostHuU L=75 MM oT Hee. B oTpakeHHOM CBETE C NJIMHON BOJIHBI
A=0,5 MKM Ha BepXHe MJIacTUHKE BUJIHbI HHTEpPEPEHIIMOHHBIE N0J0Ckl. OnpenenuTe
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10.

11.

12.

13.

14.

15.

16.

17.

JMaMeTp MONEPEUYHOT0 CEUEHUS IIPOBOJIOUKH, €CIIM HA MPOTsKEHUU a = 30 MM HaCUUTHIBA-

ercsi m = 16 CBETJIBIX 1OJIOC

Ha mens mupunoii a = 0,05 MM nazaeT HOpMaJIbHO MOHOXPOMATUYECKUI CBET C JUIMHON

BOJIHBI A = 0,6 MkM. OnipeieiuTh yroi ¢ MeXAy epBOHAYaIbHBIM HAIIPaBICHUEM ITyYKa

CBETa U HAIIPaBJICHUEM Ha YETBEPTYIO TEMHYIO TU(PAKIIMOHHYIO MOJIOCY

JudpakimonHas pemeTka ycranoBieHa Ha pacctosauu 80 cM ot 3kpaHa. Ha pemeTky na-

JlaeT MOHOXPOMaTUYEeCKH CBeT ¢ AnuMHOM BoiHbI 0,65 MkM. Ha skpaHe paccTosiHue Mexy

MaKCHUMyMaMH I1IEPBOTO ¥ BTOPOIo Mopsaka paBHO 5,2 cM. CKOJIBKO BCEr0 MaKCUMYMOB 00-

pasyer 3Ta nudpaxkioHHas pereTka?

Yepnoe Teno Harpenu ot teMieparypsl 600K 1o 2400K. Bo ckonbko pa3 yBenuuuiach 00-

11as TeIJI0Bast YHEPrus, u3aydaemas Tenom? Ha ckoibko W3MEHMIIACh IJIMHA BOJIHBI, COOT-

BETCTBYIOIIAsl MAKCUMYMY SHEPIUU U3TYyYEHUS U CIIEKTPAJIbHbBIN COCTaB U3Iy4EHUs?
OnpenenuTb HAUMEHBLINN 33JIepKUBAIOLIUI MOTEHIMAN, HEOOXOJUMBII I peKpaIieHus
AMUCCHH C TOBEPXHOCTU (POTOKATO/IA, €CIIM OH OCBEIIAETCS U3TYyUYEHUEM C JUTMHOW BOJIHBI

0,4 MKM, a KpacHas TpaHuLa 1Js MaTepuana karoaa pasHa 0,67 MkM
[Ipu 1BUYKEHUM YACTHIIBI BJOJIb OCH X CKOPOCTh €€ MOXKET OBITh OMpeiesieHa C TOYHOCTHIO

(ommbkoif) 1o 1 cm/c. Haiftu HeonpeieneHHOCTh KOOPAMHATHI, €CIH YacTUIIEH SBISETCS:
1) anexTpoH, 2) npobunka maccoit 0,1r

BbraucinTh paanychl IepBBIX TpeX OpOUT JIEKTPOHA B aTOME BOJIOPOJIA

Haiitu HanOospi1yro 1 HAMMEHBLIYIO AJIUHBI BOJIH cepuu Ilamena B ciekTpe u3ayd4eHus

BOaOpOOA. CpaBHI/ITB IMOJIYYCHHBIC 3HAYCHHA C JJIMHAMUW BOJIH BUAUMOI'O U3JTyYCHUA
192

[TepBonavasibHass Macca U30TOMA UpUAKS 7 paBHA M =5 r, mepuoA noyypacmnanaa 75 cy-
ToK. Onpeaenure, CKOJIbKO siep pacnajercs 3a 1 cekyHay B 3ToMm npenapare. CKOIbKO
aTOMOB 3TOr0 Ipemnapara octanercs yepes 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCS aKTHUB-
HOCTb Mpenapara 3a 3T0 Bpemsi?

B uenTtpe conHila npoTekaeT TEPMOsIIEpHas peakivs CUHTE3a Iesiis U3 BOAOPO/Ia, B KOTO-
pOif U3 YeThIpex MPOTOHOB 0bpasyetcs sapo He* u 1Ba mo3utpora. 3amummTe 3Ty peak-
nuto. Kakue eme yactuiisl o0pa3yroTcst B Hel?
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18. Kakoe xommdectBo U?® «BpIropaer 3a Toji B A1€pHOM PEAKTOPE C HIEKTPHIECKONH MOIIHO-
cteio 1 I'Bt u k.m.a1. 38%? CuuraTh, 4TO pacnaj siaep ypaHa Mnoj JeHCTBUEM TEIUIOBBIX
HEHTPOHOB MPUBOJUT K 00pa30BaHUIO U30TOINOB KceHOHA-141, cTpoHIusa-92 u Tpex BTO-
PUYHBIX HEHTPOHOB.
Bnaners — HaBBIKaMHM pelieHus GU3NYSCKUX 3a/1a4; OCHOBHBIMH OIICHOYHBIMH CPEICTBAMH TUIAHUPYEMBIX PE3YJIbTATOB 00YUYCHUS JTAHHOTO pa3Jie-

— HaBBIKAMH PaOOTHI C MUPOKUM KPYroM
buznueckux npudbOpoB U 000PYAOBAHUS;

— crmoco0aMu JIEMOHCTpPAIlUU YMCHHUS aHAJTU-
3UPOBATh TCOPHIO MPU PEIICHUH WHKEHEPHBIX
3ajay;

— METOJaMH MPOBEACHUS (PUBNICCKUX U3ME-
peHMIA, pacueTa BeJTMYNH, aHAIN3a TTOJyYeH-
HBIX JAHHBIX U HAaBBIKAMH IJITAHUPOBAHUS UC-
CJIEZIOBATENLCKOTO MpoIiecca;

— HaBBIKAMH M METOJIMKAMH 0000IIECHUS pe-
3y/IbTaTOB IKCIIEPUMEHTATBHON JAESITENHHO-
CTH;

— cmoco0aMu OIICHUBAHUS 3HAYUMOCTH U
MPAKTUYECKON MPUTOTHOCTH TOMyYEHHBIX pe-
3yJIbTaTOB;

—  BO3MOKHOCTBIO MEXKTUCITUTUIMHAPHOTO
MPUMEHEHUS (PU3HUSCKUX 3HAHUM;

— OCHOBHBIMU Me€TOJIaMU (PU3HYECKUX HC-
clIeZIoBaHUi B MpodeccuoHanbHON 001acTH,
NPaKTUYECKIMU YMEHHSIMHA U HABBIKAMH HX
MCIIOJIb30BaHUS;

— npodeccHoHaIbHBIM S3bIKOM B 001aCTH
bu3uKy;

JIa CITyXart JIabopaTopHbIe Pa0OThI U MHIUBUIYaJIbHBIC KOHTPOJIBHBIC PA0OTHI KAXKIOTO Ce-
MecTpa.

[Tpu npoBeieHUN MPOMEKYTOUHOM aTTECTAIMH MIPETI0IaBaTelb UMEET IMPABO 33aBaTh JOIOJI-
HUTEIBHBIE BOMPOCHI CO CCHUTKOW Ha OTYETHI 1O JJabopaTopHbIM padotam u NJ13.

Ilpumepnulii nepeuens 60npocos u 3a0anuil no 1a00PamMoOPHLIM padomam

1 kypc
Ne 1 «IIpumeHeHNE 3aKOHOB COXPaHEHMS ISl OIIPENIETIEHUS] CKOPOCTH TIOJIETA ITYJIHY

1. TlpuBeaurte nmpuMepsl CUII, JAIOIIUX Pa3HbIE BUIbI MOTEHIMATbHON sHeprun. Kakue u3 Hux
MPUCYTCTBYIOT B JaHHON pabore? M300pa3uTe cXxeMy 3KCHEpUMEHTAIbHON YCTaHOBKU U
YKQ)XXUTE Ha HEW CHIIBI, JCHCTBYIOIME HA BCE TENA, BXOAAIIME B CUCTEMY, B KaXKIbIi MO-
MEHT BPEMEHHU.

2. Kakue BelMYMHBI HMENM KUHETHYECKas M MOTEHIMAJIbHAs HHEPIusi CUCTEMbI «IIy-
NS+MasATHUK» B pa3inyHble MOMEHTHI onbiTa? IlpeacraBbre cxeMy M3MEHEHUs KMHeTHYe-
CKOH M NOTEHIIMAJIbHOW YHEPTUU CUCTEMBI.

3. Jlns kakux MOMEHTOB BPEMEHHU B JJAHHOM JKCIIEPHMEHTE MOXKHO NPUMEHSTH 3aKOH COXpa-
HEHUS1 MEXaHUYECKOW SHEPTUH, a JUI KaKuX Henlb3s U noyemy? Cxema.

4. Jlng KakuX MOMEHTOB BPEMEHHU B JIaHHOM 3KCIIEpUMEHTE MOKHO MPUMEHSATh 3aKOH COXpa-
HEHUS UMIIYJbCa, a A1 KaKUX Henb3s U nouemy? Cxema

5. Hcnonb3ys 3aKOHBI COXpaHEeHHs oyduTe (GOpMyIly JUIsl pacyeTa CKOPOCTH IoJieTa MyJu B
JaHHOU padore.

6. Kax mpomsBomutcs 00paboTKa SKCIIEpPUMEHTANBHBIX JTaHHBIX B JaHHOW paborte. Kak ompe-
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— crnocobaMu COBEPILEHCTBOBAaHUS Mpodec-
CUOHAJIbHBIX 3HAHUW M YMEHUH IIyTeM MHC-
IOJIb30BaHUsl BO3MOYKHOCTEH HH(OpPMaLMOH-
HOU CpeJbl.

ACTTACTCA ,[[OBepI/ITeHBHBIfI HHTCPBAJI CKOPOCTU U CPCAHAA KBAAPATHYCCKAA IMOIPCIIHOCTDH
OTKJIOHCHHS MasTHHKA?

Ne 24 «Pacmmpenue npezena U3MepeHus aMrepMeTpa MOCTOSHHOTO TOKa»

1. KaxoB mpuHIMI ACWCTBUSA 3JIEKTPOU3IMEPUTENBHBIX MPUOOPOB MAarHUTOAIEKTPUYECKOTO U
9JIEKTPOMArHUTHOTO THIIA, IPUMEHSEMBI B TaHHOU padboTe?

2. Uto Ha3BIBAIOT TOKOM IOJHOTO OTKJIOHEHUS M HANPSDKEHUEM IOJIHOTO OTKJIOHEHUS 3JIeK-
TPOU3MEPUTEIBEHOTO TTpudopa?

3. Kakum 00pa3om BKJIIOYAIOT aMIIEPMETP U BOJIBTMETP B AIIEKTPUUYECKYIO LIETb LI U3Mepe-
HUS TOKa W HanpspkeHusi? IIponeMOHCTpUpYHTe HAaBBIKM BKJIIOUEHHS STHX NPUOOPOB B
ANEKTPUUYECKYIO LIETIb.

4. Yro takoe myHT? [l yero u kak oH ucnosb3yercs? [IpogeMoHCTpupylTe UCTIOIB30BAHNE
ITYHTA.

5. Yro Takoe nobaBouHoe comportuBiienune? s yero u kak oHo mcnoibdyerca? [IponemoH-
CTPUpYHTE UCIIOJIb30BaHUE JOOABOYHOI'O COPOTUBIICHHS.

6. IIpomemMoHCTpUpYITE BO3MOXKHOCTH MprMeHeHus cpenbl Microsoft Excel (unmm npyroit cpe-
1b1) U1 00pabOTKM SKCIEPUMEHTAIbHBIX JAHHBIX.

7. Kak B manHO# paboTe MUHIMHU3HPYETCS MOTPEITHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 28 «Omnpenenenrie UHIYKTUBHOCTH KAaTYIIKU W MarHUTHOW MpOHHIIaeMocTu (eppo-
MAarHUTHOTO TEJa

1. Kakue nmpuGopsl MPUMEHSUIUCH B TaHHON padoTe JUIs ONpeaeus MapaMeTpoB MOCTOSHHOTO
Y IIEPEMEHHOTO TOKa?

2. Tlomyuute dopmyny [uis pacdera MOJHOTO CONMPOTHBIEHHS LEMH MEPEMEHHOT0 TOKa, MC-
MOJTH3YEMOM B TaHHOU paboTe (WK MpeCTaBICHHOM MPeroaBaTesiem).

3. Kak ompenensnach MHIYKTHUBHOCTb KaTYIIKM B JaHHOM pabote? Kakum eme crnocobom
MOJKHO OTIPENIEIIUTh HHYKTHBHOCTH?

4. TlpomeMOHCTpHUpPYHTE BO3MOKHOCTh NpuMeHeHHs cpeabl Microsoft Excel (wmm mpyroii cpe-
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

TIbI) 17151 OOPaOOTKHU KCIIEPUMEHTAIBHBIX JTaHHBIX.
2 Kypc

Ne 14 «Onpenenenue nokasarens aguadbarsl MmerogoM Knemana u Jlesopmay

1. OObscHuTE X0 SKCIEPUMEHTA U PE3YJIbTaThl pacueTa.

2. HazoBute mporuecchl, MPOUCXOAALIME C Ta30M, B XOJ€ SKCIEPUMEHTa M HU300pazuTe HX
rpaduyecku.

3. 3anummre ypaBHEHUS JAJs BbIBOJIA (OPMYIIbI TOKA3aTels ainadaThl.

4. TlpomeMOHCTpUpPYITE BO3MOXKHOCTh IpuMeHeHus cpeabl Microsoft Excel (umu mpyroii cpe-
JIbI) U1 OOpaOOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.

5. Kak B manHo# paboTe MUHUMU3HPYETCS MOTPEITHOCTD SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 34 «Omnpenenenuie IIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK TUGPAKIIMOHHOHN pe-

HIETKU»

1. KakoBbl mapaMeTpbl U XapaKTEepUCTUKH AU(PAKIIMOHHON pelIeTKH, IpUMEHsIeMOoll B IKcIle-
pumenTe?

2. Tlomyuute dopmyny Ui onpeneneHus AJIUHBI CBETOBOM BOJHBI NpU AM(paKIUK HA aU-
(pakMOHHON pelieTKe.

3. KakoBo npakTuueckoe npuMeHeHne AU(QPaKIMOHHBIX PEIIETOK?

4. Kak B maHHOH pab0Te MUHUMH3HPYETCS MTOTPEITHOCTh KCIIEPUMEHTABHBIX TAaHHBIX?

Ne 42 «Omnpenenenue riaBHbIX KBAaHTOBBIX YHCENl BO30YXKIEHHBIX COCTOSHUN aTOMa BO-

JI0poaa»

1. TlosicHuTe YCTPOWCTBO M MPUHLUI PabOTHI CIIEKTPOCKOINA, UCIOIB3yEMOro B JaHHOK pado-
TE

2. Tomyunte Gpopmyny assi onpeAeTrHNs IIaBHBIX KBAHTOBBIX YHCEN BO30YKIACHHBIX COCTOSI-
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

HUI aTOMa BOJOPOJa U JPYTUX BOJIOPOAOINOTOOHBIX aTOMOB

Uto Ha3bIBaeTCS IPaIyHuPOBOYHBIM IpaduKoM?

4. TlpomeMOHCTpUpPYITE BO3MOXKHOCTh IpuMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
JIbI) JUTIs1 0OpaOOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX

w

IIK-1 cnoco0HOCTHIO K AHAJIN3Y U CHHTE3y

3Harb — OCHOBHBIC 3aKOHBI (PH3UKH; Ilepeuens meopemuueckux 60npocoé K IK3ameHy, npueeOeHHblil gvluie
—  CJEICTBHS U3 ITHX 3aKOHOB;
— (usHyecKyl0 CyIIHOCTH SBICHWHA W IPO-
IIECCOB, MMPOUCXOAIINX B IIPUPOJIC;
— (u3HuKO-MaTeMaTHUYECKHI ammapar, TpH-
MEHSIFOIIUICS TSl OTIMCAHUS 3aKOHOB (DU3UKH;
— METOJbl aHaJiu3a U MOJEIMPOBAHUS CIIOXK-
HBIX (PU3UYECKUX MPOLIECCOB;
— METOJBl M TIOAXOJBI K TEOPETUYECKOMY U
HKCIEPUMEHTATBHOMY HCCIIEZJOBAaHUIO, TPHU-
MEHsIeMbIe B (PM3UKE U PACHPOCTPAHSIOIINECS
Ha JIpyrue 00JIacTh 3HaHUH
YMeTh — pacrno3HaBath 3G ¢ekTuBHOE perienne oT | IIpumepnsiit nepeuens npakmuueckux 3a0anuil 011 IK3amMeHd, NPUGEOCHHbLIL Gbllie
HEe3(PPEeKTUBHOTO;
— OOBACHATH (BBIABIATH U CTPOUTH) THUIIHY-
Hble (PU3MUECKUE MOJENU ISl ONHCAHHS pPe-
QJIBHBIX MPOIIECCOB,
— BbIOMpaTh METONbl HCCIENOBaHMS, C IIO-
MOIIBIO TPUOOPOB;
— JienaTh 00OCHOBAHHBIEC BBIBOJIBI 11O PE3YIIb-
TaTaM (U3NYECKUX MCCIEJOBAHUIN
Bnanets — TIOHSITUHHBIM aIapaToM, Ilpumepnuwlii nepeuens 6onpocos u 3a0anuii o 1a6OPAMOPHBIM PAOOMAM, RPUEECOEHHbLI

— HaBBbIKaMH aHaJIM3a U CUHTEC3a B UCCJIICIO-

ebluie
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

BaTEJIbCKOU IEATEIbHOCTH

— cnoco0aMu AEMOHCTPALlMi YMEHHUS aHaAJIH-
3MpOBaTh TEOPUIO IPHU PEIICHUN UHKEHEPHBIX
3a/1ay;

— MCTOAaMHU IMPOBECACHUA (1)I/I3I/I‘~I€CKI/IX HU3Me-
peHu, pacueTa BeJIMYUH, aHAJIN3a MOITy4eH-
HBIX NaHHBIX WU HABBIKAMU IIJITAHUPOBAHUA UC-
CJIeZIOBATENILCKOTO Mpolecca,;

— HaBbIKAMM U METOJIMKaMH 00001eHHs pe-
3YJIbTAaTOB BKCHepHMCHTaﬂbHOﬁ ACATCIIbHO-
CTH;

— cnoco0aMu OLEHUBAHUS 3HAUUMOCTH U
HpaKTHHGCKOﬁ IPUTrOAHOCTH MOJTYUCHHBIX Pe-
3yJIbTaTOB;

—  BO3MOKHOCTBIO MEKIUCIUIUTMHAPHOTO
NpUMeHEeHHs (PU3NYECKUX 3HAHUH;

— OCHOBHBIMU METOJIaMU (PUBHUYECKUX HC-
cJeI0BaHMi B podeccruoHanpHOoi 00IacTH,
MPAKTUYECKUMH YMEHUSIMHA U HABBIKAMHU HX
UCTIOJTb30BAHUS;

— cmocobaMu COBEPILIEHCTBOBAHUS Mpodec-
CHOHAJIBHBIX 3HAHUW M yMEHUM IyTeM MHC-
MOJIb30BaHUsl BO3MOYKHOCTEH HH(OpPMAIMOH-
HOW CpeJibl.

IIK-3 roToBHOCTBI0 HCII0JIB30BATh PU3HKO-MATEMATHYECKUI

anmnapar 1Jist pelicHusd 3a/ia4d, BOSHUKAKOIIHUX B X01€ npocbeccnonanbnoizi ACATECJIBbHOCTH

3HaTh

— OCHOBHBIE 3aKOHBI (PH3HKH;
— CJEACTBUSA U3 OTHUX 3aKOHOB;
— (U3MYECKYI0 CYIIHOCTb SIBJIEHMM M IPO-

Hepeuenb meopemudecCKux 60npocos K IK3ameny, npusedelmbu? ebluie
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

IIECCOB, MMPOUCXOAIINX B IPUPOJIE;
— (usuKo-mMaTeMaTHUYECKHIl ammapaT, TpH-
MEHSIOLIMNCS [UIsl ONMCAHMsI 3aKOHOB (DH3HKH;
— METOJbl aHAJIHM3a U MOJEIUPOBAHUS CIIOXK-
HBIX (PU3MUYECKUX TPOIIECCOB;

— MCTOAbI U MOAXOAbl K TCOPETUYCCKOMY U
9KCIIEPUMEHTAIBHOMY HCCIICIOBAHUIO, TIPH-
MEHsIeMbIe B (PM3UKE U PACHPOCTPAHSIOIINECS
Ha Jpyrue 00JacTy 3HAHUH

YmeTs

— pacno3HaBaTh 3((EKTHBHOE pEIIeHUE OT
Hed(hPEeKTUBHOTO;

— OOBACHATH (BBIABIATH U CTPOUTH) THUIIHY-
Hble (PU3MUECKUE MOJENU ISl ONHCAHHS pe-
QJIBHBIX MPOLIECCOB,

— BbIOMpaTh METONbl HCCIENOBaHMS, C IO-
MOIIIBIO TPUOOPOB,;

— TNPUMEHATh (U3NYECKUE 3aKOHbI U (PU3U-
KO-MaTeMaTUYEeCKHil arrmapaTr B mpodeccuo-
HAJIBHON JESITENbHOCTH; HCIIOJIb30BaTh UX Ha
MEXIUCIUTUTHHAPHOM YPOBHE;

— mnpuobperarh 3HaHUS B oOjacTu (HU3HKH,
MPUMEHHUMEBIE NIl PelIeHUs] WHKEHEPHBIX 3a-
Aad;

— KOPPEKTHO BBIpaKaTh M apryMEHTHPOBAH-
HO OOOCHOBBIBATH MOJIOKEHHS TPEAMETHON
o0acTu 3HaHHUS.

—  W3MEpSTh (PHU3HUYECKHE BETHYNHEI.

Ilpumepnulii nepeuens npakmuuecKux 3a0aHuil 01 IK3ameHa, NPUEOCHHbLIL blule

Bnanets

— HaBbIKaMH pelleHus (PU3NYEeCKUX 3a/1ay;
— HaBbIKAMM PaOOTHI C IUPOKUM KPYTOM

IlpumepHnulit nepeuenv 60nPocos u 3a0aHull NO 1A40OPAMOPHBIM PAOOMAM, NPUECOCHH LI

ebluie
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CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCTBA
KOMIETEHIUH

¢u3nueckux npruOOpPOB U 0OOPYIOBAHUS;

— cnoco0aMu AEMOHCTPALlMi YMEHHUS aHaAJIH-
3UPOBATh TEOPHIO MTPU PEIICHUN HHKCHEPHBIX
3ajay;

— METOJaMH MPOBEACHUS PUINIECKUX U3ME-
peHUii, pacueTa BEIMYMH, aHAJIM3a [TOTy4eH-
HBIX JJAHHBIX U HaBBIKAMH IJTAHUPOBAHUS HC-
CIIE/IOBATEIILCKOTO TIPOLIECcca;

— HaBBIKAMH ¥ METOAMKaMH 0000IIeHHs pe-
3yJIbTATOB IKCIIEPUMEHTAIBHOM eI TeIHHO-
CTH;

— crnoco0amu OIIEHUBAHUS 3HAYMMOCTH U
MPaKTUYECKON MPUTOTHOCTH TOTYIYEHHBIX pe-
3yJIbTaTOB;

—  BO3MOKHOCTBIO MEKIUCIUIUTMHAPHOTO
npUMeHeHHs PU3NYECKUX 3HAHUH;

— OCHOBHBIMU METOJIaMU (PUBHUYECKUX HC-
cJeI0BaHMi B podeccruoHanpHOoi 00IacTH,
MPAKTUYECKUMH YMEHUSIMHA U HABBIKAMHU HX
UCTIOJTb30BAHUS;

— 1po(hecCHOHAIBHBIM S3bIKOM B 00JIACTH
buzuky;

— cmocobaMu COBEPILIEHCTBOBAHUS Mpodec-
CHOHAJIbHBIX 3HAHUW M YMEHUM IMyTeM MC-
MOJIb30BaHUsl BO3MOYKHOCTEH HH(POpPMAIMOH-
HOW CpeJibl.

IIK-4 roTOBHOCTBIO HCIIOJIL30BATH OCHOBHbIE MOHATHUSA, 3AKOHbBI 1 MOJAC/IM TEPMOANHAMUKHU, XUMHYECKOii KHHETUKH, IIEPEHOCA TECIJIa U MACCBI
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

3HaTh

— OCHOBHBIE 3aKOHBI TEPMOJIUHAMUKY;

— CIIEACTBHUS U3 3TUX 3aKOHOB;

— (U3MYECKYI0 CYIIHOCTb SIBJICHHM M MPO-
LIECCOB, MPOMCXOMAAIIMX B IpoLEccax TepMO-
JUHAMUKH, TIEpEHOCa TEIIa U MacChl;

— (u3MKo-MaTeMaTUYECKUN ammapar, Mpu-
MEHSIOLIUICS Al ONMHUCaHUsl 3aKOHOB TEPMO-
JTUHAMUKY;

— METOJbl aHaJIN3a U MOJCITUPOBAHUS CIIOXK-
HBIX (PU3UYECKUX MPOLIECCOB;

— MeToAbl U MOJAXOJIbl K TEOPETHUYECKOMY H
AKCIIEPUMEHTAILHOMY HCCIIEOBaHUIO, TIPH-
MEHSEMbIE B TEPMOIMHAMUKE

Ilepeuenv meopemuueckux eonpocoe K yxzameny 2 kypca (no MKT u mepmoounamuxe),
npueedenHblil vluie

YMmeTs

— TIPUMEHATh (PU3HYECKHE 3aKOHbI U (HU3H-
KO-MaTeMaTUYeCKUl ammapar Npu peuieHUH
3a/1a4 B 00JIaCTH TEPMOJIMHAMUKH;

— mpuoOpeTraTh 3HaHMUS B 00JACTH (PUBHKH,
MPUMEHUMBIE NIl pelIeHUs] MH)KEHEPHBIX 3a-
nad;

— KOPPEKTHO BBIpaKaTh M apryMEHTHPOBAH-
HO OOOCHOBBIBATH MOJIOKEHHS TMPEAMETHON
o0acTu 3HaHHUS.

—  W3MEepATh (PU3HUYECKHE BETMYNHEI.

IlpumepHnulii nepeuenv npakmuyeckux 3a0anuii 01 sxkzamena 2 kypca (no MKT u mepmo-
OuHamuke), NpUGEOEeHH LIl bluie

Bnanets

— HaBBIKAMM PEIIECHUS TEPMOANHAMUUYECKUX
3ajay;

— HaBbIKaMH pabOTHI C MHUPOKUM KPYroM
nprOOpOB U 000PYLOBaHMSI, UCTIONIB3YEMOTO
IIPU UCCIIEI0BAaHUH MPOLIECCOB TEPMOJIUHAMHU-
KM, IEPEHOCA TeIJIa U MAcCChl;

Ilpumepnulit nepeuens 6onpocoes u 3a0anuil no aadopamopuvim pavomam 2 Kypca (no MKT
U mepmoOuHamuKe), npUEeOCeHHbLIl Gbluie
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CtpyKTypHBII
JJIEMEHT
KOMIETEHIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

— HaBBIKAMH U METOJIMKaMH 0000111eHus pe-
3yJbTATOB IKCIIEPUMEHTAIBLHOMN JESITEIIbHO-
CTH;

— cnoco0aMu OLIEHUBAHUS 3HAYUMOCTHU U
MPaKTUYECKOU MIPUTOTHOCTH MOJTYyYEHHBIX pe-
3yJIbTATOB;

— npo¢ecCHOHAIbHBIM S3bIKOM B 00J1aCTH
TEPMOJIMHAMUKH;
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0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEJH U KPUTEPHHU
OLlCHUBAHMUSL:

[TpomexyTounas arrectanus mno AucuuiimHe «®dusmka» BKIOYAET TEOPETHUECKHUE BO-
IIPOCHI, TIO3BOJIAIOIIME OLEHUTh YPOBEHb YCBOEHHUS OOy4yarOUIMMUCS 3HAHWM, U MPAKTUYECKUE
3aJlaHusl, BBISIBIIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUIA, TPOBOAUTCS B opme
sk3ameHa (1 u 2 Kypcbl).

DK3aMeH N0 JaHHOW TUCHMIUIMHE MPOBOAUTCS B YCTHOH ¢opMe MO SK3aMEHAIIMOHHBIM
OwiieraMm, KaXJblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETHUUECKUX BOINPOCA U OJHO MPAKTUYECKOE 3a-
JaHue.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OLICHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKHN yPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIUI1, BCECTOPOHHEE, CUCTEMAaTUYECKOe U IITy0OKOe 3HaHuE yueo-
HOTO MaTepualia, CBOOOIHO BBINOJHSACT MPAKTHUECKUE 3a/laHUsI, CBOOOIHO ONEpUPYET 3HAHUSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4Jaroniuiicss TeMOHCTPUPYET CPEIHUH YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHbBIC 3HAHUS, YMEHHUSI OCBOEHBI, HO JOMYCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHEHUS MPH AHATUTHYECKUX OMEpaIusaX, nepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIaPTHBIC CUTYAIUH.

— Ha OILICHKY «YAO0BJIETBOPUTEILHOY» (3 Oaia) — 00y4aromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINII: B X0/1€ KOHTPOJIbHBIX MEPONPUATUHN TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHHI, YMEHUH, HABBIKOB, 00yUYaOLIHICS
WCIBITHIBACT 3HAYUTENbHbIC 3aTPYJHEHHS MPH OMNEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TPU HUX
NepeHOoCce Ha HOBBIE CUTYAIIUH.

— Ha OLIEHKY «HeYIO0BJIETBOPUTEIbHO» (2 Oanna) — o0ydaromuics JeMOHCTPUPYET 3Ha-
Husl He Oonee 20% TeopeTnyeckoro Marepuana, J0MyCKaeT CylIeCTBEHHbIE OINOKH, HE MOXKET
MOKAa3aTh UHTEIJIEKTya IbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyIOBJIETBOPHUTEJbHO» (1 Oay) — oOyuaromuiics HE MOXET IMOKa3aTh
3HAaHUS Ha YPOBHE BOCIPOM3BEAEHUS U 0O0BACHEHUs MH(POpMALUU, HE MOXKET MO0Ka3aTh WHTEN-
JIEKTYaJIbHBIC HAaBBIKH PEUICHUS IPOCTHIX 3ajad.



8 YueboHo-MeTOAMYeCKOEe U HH(POPMALIMOHHOE o0ecniedeHue TUCIUTLTHHBI (MOILYJIsT)

a) OcHoBHas JIuTepaTypa:

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

4. Ky3nenos, C.11. ®usuka. BonHosas ontuka. KBanroBas npupoja uiydeHus. DjIeMeH-
Thl ATOMHOM W sifiepHON Gu3uKU [DiekTpoHHbIH pecypc] : Yueb. noc. / C.H. Ky3nemnos, A.M.
Jlupep - 3-e uzn., nepepad. u goi. - M.: By3os. yue6.: HUL[ MHDPA-M, 2015 - 212 ¢. — Pexxum
nocryna: http://znanium.com/bookread?2.php?book=438135 — ISBN 978-5-16-100426-5

0) JonosHuTebHAS JJUTEpaATYypA:

1. IMaBnos, C. B. O6mas ¢usuka: cOopHUK 3amad : yued. mocobue / C.B. IlaBnos, JLA.
CkurnierpoBa ; ox pen. C.B. ITaBnoBa. — Mocksa : MHOPA-M, 2018. — 319 c. — ISBN 978-
5-16-105995-1. - Tekcr : AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/923812

2. 3amauu o obmeit pusuke / Uponos N.E., - 11-e uzn., 31. - Mocksa :JIaboparopus 3Ha-
Huit, 2017. - 434 c.: ISBN 978-5-00101-491-1 - Tekcr : onektponnsii. - URL:
http://znanium.com/bookread2.php?book=539097

B) MeToanuyeckue ykasaHus:

1. Mexanuka. MonekynspHas ¢U3MKa W TepMOJMHAMMKa [DNIEeKTpoHHBIH pecypc] :
nabopatopusblii npaktukyM / E. H. Acranos, 3. H. botaesa, JI. C. [lomkenkoBa u np. ; MI'TVY. -
Maruautoropck : MI'TY, 2016. - 1 snekrpon. ont. muck (CD-ROM) ). - Pexum mocrtyna:
Mexannka. MosnekynsipHas Gusmka. - MakpooObeKT

2. Beuepkun M. B. DnekTpocTatMka M IOCTOSHHBIH TOK [DIeKTpOHHBINH pecypc] :
npaktukym / M. B. Beuepkun, O. B. Kpusko, E. B. MakapueBa ; MI'TY, UH-T sHepreTuku u
aBToMaTuky, Kad. ¢usuku. - Maruutoropck : MI'TY, 2012. - 1 snekrpoHn. ont. nuck (CD-
ROM). - Pexxum pocTyna:. DIEeKTpOCTaTHKA U MOCTOSHHBIN TOK - MaKpoOOBbeKT

3. Casuenko lO. U., BocrpoknyroBa O.H., Mumenea H.M. [lepemenHsiit Tok [Dnex-
TPOHHBIN pecypc] : nabopatopHsiii npaktukyM / MI'TY. - Marauroropck : MI'TY, 2018. - 1
anekTpoH. onT. auck (CD-ROM). - ISBN 978-5-9967-1151-2. Pexum moctyma: IlepeMeHHbIH
TOK MakpooOBbEeKT

4. byrakos C.A., lonrymun J[.M., JIncoBckas M.A., Maspunckuii B.B. ®usuka tBepnoro
Tena, aToMa U aTOMHOTO siipa [DIeKTpoHHBIA pecypc]: yueOHoe mocodue / - MarHuToropek :
MI'TY, 2019. - 1 snekrpos. ont. mguck (CD-ROM). - ISBN 978-5-9967-1151-2. Pexum pocTy-
na: du3uKa TBEPIOro Tejaa, aroMa U aTOMHOTO siapa - MakpooObeKT

r) IIporpammuoe odecnieuenne u MHTEpHET-pecypcebl:

1. Microsoft Windows Vista Business Russian Upgrade Open License Pack Ne nuriensun -
45853043, nayano skcrutyatanuu 13.04.2012, cpok neicTBHS - HE OTPAaHUYEH.

2. Microsoft Office Professional Plus 2010, Ne nwummensun -60241713 nHagano
skcrutyataruu 13.04.2012, cpok aeicTBUA - HE OTpaHUYEH.

2. UntepHer-TecTupoBaHue B cepe oOpazoBanus http://www.i-exam.ru.

3. Dnektponnas 6udauoreka http://znanium.com/.

9 MaTtepuajibHO-TEXHHUYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)
MartepuanbHO-TEXHHUECKOE 00ecTIeueHIE TUCITUTUTMHBI BKITIOYAET:

Tun u Ha3BaHUe ayJUTOPUHU OcHalleHue ayIuTopun

YueOHBIE ayaUTOPUU IS MynbTUMEAUINHBIE CPECTBA XPAHEHUS, TIEpeaadn
NPOBEICHUS 3aHATUN JICKIIMOHHO- | M MPEICTaBICHUS UH(OPMAIIHH.
ro TUNa



http://znanium.com/bookread2.php?book=469821%20
http://znanium.com/bookread2.php?book=438135
https://new.znanium.com/catalog/product/923812
http://znanium.com/bookread2.php?book=539097
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
http://www.i-exam.ru/
http://znanium.com/

Tun u Ha3BaHUe ayJUTOPUHU

OcHalleHue ayIuTopun

YuebHass ayauTopus JUis
npoBeleHUsT J1abOpaTOPHBIX pa-
6ot: Jlabopatopus « MexaHuKH,
MOJICKYJISIPHOW (PU3UKU M TEPMO-
JTMTHAMUKID

JlaBopaTopHble YCTaHOBKHM, U3MEPUTEIbHBIC MPH-
OOpBI U1 TPOBEACHUS JIAOOPATOPHBIX PaboT:

1. bannmucTuyeckne MasiTHUKH.

2. Mastauk O6epOeka.

3. ®u3n4ecKuil MasiTHUK.

4. Jlocka ['anpTOHA.

5. JlabGoparopHasi ycTaHOBKa [JIsl WCCIIEIOBaHUS
pacnpeiesieHuss TEPMOIJIEKTPOHOB MO MOAYJIIO UX CKO-
pocTu.

6. JlaGopaTopHasi yCTaHOBKa Ui OIpPEIeTICHHS
nmokasatesneit anuabatel Yy MetogoM Kinemana u Jlezopma.

7. JlabopaTopHasi ycTaHOBKA ISl IPOBEPKH 3aKOHA
BO3pacTaHUs YHTPONHH B mporiecce Auddy3un ra3oB Ha
MOJICJIU TTepEMEITUBAHUS 111aPOB.

8.JIabopaTopHasi yCcTaHOBKa JUIsi IIPOBEPKU 3aKO-
HOB BO3PACTaHUs YHTPOIHH B MIPOIIECCE TEITIOOOMEHA.

9.YcranoBka naboparopHasi AJii MU3y4€HUS 3aBU-
CUMOCTHU CKOPOCTH 3BYyKa oT Temneparypsl "M®-C3-M"

10. YcranoBka nabopaTopHas AJig UCCIETOBAHUS
Ter1oeMKocTH TBeporo tena "M®-TET-M".

11. YcranoBka nmabopatopHasi Ijsi ONpeaeneHUs
YHHMBEpCcaIbHOU razoBoii nocrosiHHoi "M®-OI'TI-M".

12.Cren nabopaTopHbIii ra30BbIe MPOLIECCHI.

13. MepuTeibHbIil HHCTPYMEHT.

VYuyebHast aynuTopus Ul
NpoBeIeHUsT JTabOpaTOPHBIX pa-
6ot: JlabGoparopus «nexkTpuye-
CTBA U ONITHKN

JlabopaTopHble YCTaHOBKH, U3MEPUTEIbHBIC MPH-
OOpBI AJIs1 TPOBEEHUS JJaOOPaTOPHBIX padoT:

1.JlabopaTtopHass ycTaHOBKa sl HCCIEIOBaHUS
AIIEKTPOCTATUYECKOTO TMOJSI ¢ MOMOUIbIO OJUHAPHOIO
30H7A.

2. YcraHOBKa Ui UIYHTUPOBAaHUS MUJLJIHAMIIEp-
METpa.

3. VYcranoBka mabopaTtopHas i ONpeaeICHUs
WHIYKTUBHOCTH COJICHOWJIAa U MAarHUTHOM MPOHUIIAEMO-
CTH.

4. YcranoBka jaboparopHasi IJsl U3Y4YEHHs Pe30-
HaHCa HaIPSHKEHUHN U ONPEEICHHUS NHAYKTUBHOCTH

5. JlJaboparopHasi yCTaHOBKA ISl U3yYEHUS JTMHBI
CBETOBOM BOJHBI M XapaKTEPUCTUK AU(PPaKIHOHHON
PEIIETKH.

6. JlaGopaTtopHass yCTaHOBKa /I OMpEIEICHUS
paanyca KpUBU3HBI JIMH3bI U JIJIMHBI CBETOBOW BOJIHBI C
nomouisio kosern HerotoHa.

7. JlabGopaTopHas ycTaHOBKa i OINpeAeIeHUI
KOHIIEHTPAllUU pPacTBOPOB caxapa M TMOCTOSIHHOW Bpa-
LICHMUS.

8. UcTOYHMKY NMUTaHUA MOCTOSHHOTO TOKA.

9. Marasun emkocteit Time Electronics 1071.

10. Mara3un emxoctu P-513.

11. Marasun unnyktuBHocteir Time Electronics
1053.

12. Mara3uHnsl conpoTuBieHui P-33.

13. MynbstumeTpsl nugpossie MAS-838.
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Tun u Ha3BaHUe ayJUTOPUHU

OcHalleHue ayIuTopun

14. Mynstumetpsl APPA 106,203,205.

15. Ocumnmnorpad nyxkanansHbli GOS-620 FG.
16. I[Tonsapumerp CM.

17.MepuTenbHbIi HHCTPYMEHT.

YuebHass ayauTopus IS
MPOBEJCHUS JIA0OPATOPHBIX pa-
6ot: JlaGopartopusi «Atoma, TBEp-
JIOTO TeJa, Sapay

JlaBopaTopHble YCTaHOBKH, U3MEPUTEIbHBIC MPH-
OOpBI U1 TPOBEACHUS JIAOOPATOPHBIX PadoT:

1.JIabopaTropnast ycTaHOBKAa JIA
BHelHero gorodddexra’.

2. YcTraHOBKa AJI U3y4EHUSs CIIEKTpa aTromMa BOJAO-
poJia ¥ onpeieieHHsl MOCTOsSIHHOM PuyOepra.

3. VYcranoBka nabopaTtopHas Ui OIpeAeTIeHUs
MOTEHIIMaIa BO30OYKIESHUS Ta3a.

4. YcraHoBKa AJsl OMpeJeNieHus JUIMHBI Mpodera
YacTHULl B BO3/IyXE.

5. U3meput.ckopoctu cuera YIIM2-2.

6. Monoxpomaropst MYM-1.

7. Mynbtumetpst APPA 205, 207.

8. Ocmmmnorpad neyxkanansubiii GOS-620 FG.

9. MepuTenbHbIi HHCTPYMEHT.

"NU3yuenus

Y4eOHble ayTUTOpPHH  JUIS
IPOBE/ICHUSI MPAKTHYCCKUX 3aHS-
TH, TPYIIOBBIX M MHMBUIYallb-
HBIX KOHCYJIbTAllMi, TEKYILEro
KOHTPOJII M TPOMEXKYTOYHOM aT-
TECTaIMH

MHTepakTuBHAsA JOCKA, IPOEKTOD;
MynbTUMEIUIHBINA TPOEKTOP,IKPaH.

VY4eOHble aynuTopuu IS
BBITOJIHEHUS] KyPCOBOT'O MPOEKTH-
pOBaHUs, TIOMEIIEHUS /ISl CaMo-
CTOSITENIbHOM pabOTHI.

[TepcoHanbHbIe KOMITBIOTEPHI ¢ maketom MS Of-
fice, ¢ BeixomoM B MIHTEpHET U C IOCTYIIOM B 3JEKTPOH-
HYI0 HH(OPMaLMOHHO-00pa30BaTEeNbHYIO CpELy YHH-
BEPCUTETA.

ITomemenune ang XpaHeHUs
U TPpOPUIAKTHUECKOTO OOCITyKHU-
BaHUsl y4eOHOro 000pyA0BAHHUS

Cremnaxu, cednl 11 XpaHeHUus y4eOHOro 0060-
pynoBanusi. UTHCTpYMEHTHI Ui pEMOHTa 000pYI0BaHUSI.
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