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1. HEJIX U 3AJAYHU JUCTIUATTJIMHBI

1.1. Heap u3yyeHHs AUCUMILUIMHBI — oOecriedeHre QyHIaMeHTaIbHON (U3NYECKOH MOrOTOB-
KM, TO3BOJIAIOLIEH OyIylluM CHEelHaTucTaM OPUEHTHPOBATHhCS B HAYYHO-TEXHHYECKOW HH(popManuu,
HCI0JIb30BaTh (PU3NYECKUE MPUHIIUIBI U 3aKOHBI, a TAKXKE Pe3ylIbTaThl (PU3NUECKUX OTKPBITUH B TE€X 00-
JIACTSIX TEXHUKH, B KOTOPBIX OHU OyayT paboTath.

W3ydyeHne QUCUMILIMHBI JOJHKHO CIOCOOCTBOBATH (JOPMUPOBAHUIO Y CTYIEHTOB OCHOB HAY4YHOT'O
MBIIILJIEHHS], B TOM YHUCJIE: TOHUMAHUIO IPaHULl IPUMEHUMOCTH (GU3UYECKUX MOHATUN U TEOPUH; YMEHHUIO
OLICHUBATH CTEIEHb JIOCTOBEPHOCTH PE3YJIbTATOB TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX HCCIIEIOBAHMIA;
YMEHHIO TUTAHUPOBATh (PU3MUECKUN U TEXHUUYECKUN SKCIIEPUMEHT U 00pabaThIBaTh €ro pe3ysabTaThl C UC-
II0JIb30BAHUEM COBPEMEHHBIX METOJIOB.

1.2. 3aga4yu ocBOeHHMS JMCHUILIMHBI — HU3y4€HUE 3aKOHOB OKPYKAIOLIEro MUpa B UX B3aWMO-
CBSI3M; OCBOCHUE OCHOBHBIX (DU3MUECKUX TEOPUI, MO3BOJISAIOLIUX OMKUCATh SBJICHUS B IPUPOJIE, U TIpeie-
JIOB MPUMEHUMOCTU 3TUX TEOPHUM Ul pellleHUs] COBPEMEHHBIX M MEPCHEKTUBHBIX MPO(ecCHOHATBHBIX
3a/1a4; O3HAKOMJIEHUE CTYJEHTOB C UCTOPHEH M JIOTMKOW pa3BUTHUSI (U3MKU M OCHOBHBIX €€ OTKPBITHII;
M3Yy4YE€HHE Ha3HAYCHMs U MPUHLUIOB JIEHCTBUS OCHOBHBIX (PU3MUECKUX NMPUOOPOB, MPUOOPETEHNE HABBI-
KOB pabOThl C U3MEPUTEIHHBIMU TPUOOPAMU U HHCTPYMEHTAMHU U MOCTAHOBKHU (PU3UYECKUX IKCIIEPUMEH-
TOB; IPUOOPETEHHE HABBIKOB MOJEIUPOBAHUS (DU3MUYECKUX IPOLIECCOB U SIBIICHUH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Jucuumnuna «Pu3nka (00111as)» OTHOCUTCS K AUCHUIUIMHAM 00s3aTenbHoM yactu Onoka b1.

3. IEPEYEHDb IIVTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUSA 10 JUCIHUIIJIMHE
[Ipouecc wu3ydyenus aucuuIIuHbl  «®Pu3MKa» HampaBieH Ha (HOPMHPOBAHHE CIIECAYIOIINUX
KOMIIETEHIIUN:
OIIK-1 - Cnioco6eH ncrolib30Bath (PyHIaMEHTaIbHbIE 3aKOHBI IPUPOJIbI 1 OCHOBHBIE 3aKOHBI €C-
TECTBEHHOHAYYHBIX JUCIHUIUIMH B MPO(ecCuoHalIbHOM 1€ TEIbHOCTH
OIIK-3 - CnocobeH caMOCTOSITENILHO OCBalBaTh COBPEMEHHYIO (PU3NYECKYI0, aHAIUTUYECKYIO U
TEXHOJIOTHYECKYIO annaparypy pa3IuyHOro Ha3HaYeHUs U paboTaTh HAa HEl

Komme- Pe3yabraThl 00yueHus, XapakTepu3yomue
TEHIUA cpopMHPOBAHHOCTH KOMIIETEHIIMH
OIIK-1 3HATh (PU3MYECKHUE 3aKOHbI KJIACCUUYECKON U PEISITUBUCTCKOM MEXaHUKHU; MOJIEKYISPHYIO

(GU3MKYy U TEPMOJMHAMUKY; OCHOBHbIE (PU3UYECKUE BEJIMYUHBI U 3aKOHBI AJIEKTPUYECTBA
U MarHeTu3Ma, 3JeKTPOMAarHUTHYIO TEOpHI0 MaKcBeia; OCHOBHBIE 3aKOHBI KoJeOaHUI
U BOJIH, BOJIHOBOM ONTHKH; OCHOBHBIE 3aKOHBI KBAHTOBOW ONTHMKHM M KBAaHTOBOM MeXa-
HUKHU; SJIEMEHTbI aTOMHOM (U3UKH, QU3UKY SApa U 3JIEMEHTAPHBIX YaCTUL, COBPEMEHHYIO
(bu3NYECKYI0 KapTUHY MUPA

yMeTb aHAJIM3UPOBAThH U ONUCHIBATh PU3NYECKHE SIBJICHUS U IPOIECCHI

BJIAJIeTh METOJAMH TEOPETUUYECKOTI0 UCCIIeI0OBaHU (PU3NYECKUX SBJICHUHN U MPOLIECCOB
OIIK-3 3HATh TEXHUKY 0€30M1aCHOCTU IIPU MIPOBEIEHUU IKCIIEPUMEHTA, TEOPUIO OLIEHKHU TI0-
IPELUIHOCTH U3MEPEHMI; OCHOBHBIE 3JIEMEHThI IKCIIEPUMEHTAIbHBIX (PU3UUECKHUX UCCIIe-
JOBaHUHU

yMeTb [IPOBOJIUTH 3KCIIEPUMEHTAJIbHBIE UCCIIEI0BaHUs U 00padaThIBATh MOJIyUYEHHBIE pe-
3yNbTAThl; YMETh UCMOJb30BaTh BHIUUCIUTEIbHYIO TEXHUKY IPU 00pabOTKE pe3ysibTaTOB
BJIaJIeTh OCHOBHBIMU ITpUeMaMu 00pabOTKU U NPEJCTABIICHHUS MTOJIYYEHHBIX JAHHBIX




4. OBBEM JUCLMUIJUHBI (MOAYJISI)

OO6mast TpyA0eMKOCTh AUCHUIUTHHBI «Du3nka» coctasisier 18 3.e.

Pacnpenenenue Tpyno0eMKOCTH AUCUUILIIMHBI 10 BUIAM 3aHSITUNA

Ounas ¢popma 00yueHust

Bun yue6noit paboTbl Bcero Cemectp
4acoB 1 2 3

AyIuTOpHBbIE 3aHATHSA (BCEro) 306 90 108 108
B toMm uucne:
Jlekuuun 126 36 54 36
[IpakTrueckue 3aHsATHS 108 36 36 36
Jlaboparopusle 3austus (JIP) 72 18 18 36
CamocrosiTesibHasi pabora 234 54 108 72
KoHTtpousib 108 36 36 36
Bun npomexyrouHolt arrectanuu (3K3aMeH) JK3aMEH 9K3aMEH | DK3aMeH
OO0uiasi Tpy10€eMKOCTh qac 648 180 252 216

3a4.e]1. 18 5 7 6

5. COJEPKAHME JUCUMIIIMHBI (MOIY.JIS)

5.1 Conepxxanue pa3jiesioB JMCHUILIMHBI U pacnpeieieHne TPYJ10eMKOCTH 10 BUAAM 3aHATHI

o4yHas popma o0yueHust

Ne HanmMmenosanue
TEMBI

Conepxanue paszzena

JIK

113 JIP

CPC

Bee
ro
gac

1 cemecTp

1 duznyeckue
OCHOBBI
MEXaHUKH

KuHemaTrka MaTepuaibHONH TOYKH M a0COIOTHO
TBEPJOTrO Tea

KoopnunatHas v BeKTopHast (pOPMbI ONKCAHUS JIBU-
JKEHUs MaTepHaJIbHON Touku. Ilepemerenue, cko-
poCTh, yCKOpeHHe. TaHreHIUanbHOE U HOPMAJIBHOE
YCKOpeHHMsl. Briuncnenue nyTu.

IToctynarenpHO€E U BpallaTENbHOE IBH)KEHHUE TBEPAO-
ro Tena. YTJI0oBas CKOPOCTh M YIIIOBOE YCKOpPEHHE, U
X CBS3b C JIMHEHHBIMU XapaKTCPpUCTUKaMU JBUKCHUS.
Camocmosmenvro: I1nockoe ABUKEHUE TeNa

13

JluHaMyKa MaTepuaibHOW TOYKHU U MOCTYNATENbHOr0
JIBW>KEHUS TBEPJIOTO Tena

[lenTp Macc MEXaHUYECKOW CUCTEMBI, 3aKOH JIBUXKE-
HUSI IIEHTpa Macc. 3aKOH COXPaHECHUSI UMITYJIhbCa.
CBs13b 3aKOHA COXPAHEHHS UMITYJIBCA C OAHOPOIHO-
CTBIO TPOCTpaHCTBA. JIBUYKEHUE TEN C IEPEMEHHON
Macco. YpaBHenue Memepckoro. @opmyna [uon-
KoBckoro. Camocmosmenvro: HEMHEPIHAIBHBIC CHC-
TEMbI OTCYETA, CUJIIbl HHEPLINU

10

Mexanndeckasi pabora 1 DHEPIHs

Pabora nepemenHo# cuibl. MorHocTh. PaboTa 1 ku-
HeTudeckas »sHeprus. KoHcepBaTUBHBIC U HEKOHCEPBa-
THUBHBIC CUJIBL. PaboTa 1 MoTeHIIMAIbHAS SHEPTHS.
CBs13b MEXKIY MTOTEHITNAIBHON dHEPTHEH U CIIION T10-
ns1. ['papuent ckanspHoi QyHKIWU. 3aKOH coXpaHe-
HUS TIOJIHOM MEXaHUYECKOW IHEPTrUM B I0JIE€ TOTEHIIH-
anbHbIX CUIL Camocmosimenvho: rpaduuecKoe mpe-
CTaBJICHHE HEPTUU.

JIiHaMHBKa BpallaTeIbHOI'O JBMXKCHHUS TBEPAOTO Teaa

14




MoMeHT umIysibca MaTepUajJbHON TOUKH U MEXaHU4e-
CKOH cucteMbl. MOMEHT CHJIbl. Y paBHEHUE MOMEHTOB.
3aKOH COXpaHEHUS MOMEHTa MMITYJIbCa MEXaHHYe-
CKOH CHUCTEMBI.

MowmenT unepunu TBepAbIxX Ten. Teopema ITeiiHepa.
YpaBHeHHE JUHAMHUKH BpallaTeIbHOTO JIBUKEHUS
TBEPIOr0 Tela ¢ 3aKPEIVICHHON OChIO BpameHus. Ku-
HeTWYecKasi SHeprust W paboTa TpU BpallaTeIbHOM
JOBUKEHUU. | 'Mpockom, mpeneccus W HyTalus THPO-
CKOIa.

Camocmoamenvro: IlpuMeHeHne THPOCKOIIOB B TeX-
HUKeE. Pacuer MOMEHTA MHEPIMU CUMMETPUYHOIO Tea

MexaHuKa )KUJIKOCTEH U Ta30B

CranmroHapHoe TeUeHHE UaeaTbHON KUAKOCTH. JIMHIHN
U TpyOKH Toka. Hepa3pbIBHOCT CTpyH. Y paBHEHHE
Bepaymnu. BsazkocTs. CHitbl BHYTPEHHETO TPEHHUSL.
JlamunapHoe u TypOyJIeHTHOE TeueHus. [IBrkeHne Ten
B KHJIKOCTSIX ¥ ra3ax. JIoOoBoe cConpoTUBICHUE MTPH
obrekanuu ten. Yucno Pelinomnbca.
CamocmoamenbHo.! 3KCTIEPUMEHTATbHBIE METO/IBI OTI-
peneneHus Ko3phUIMeHTa JMHAMAYECKON BA3KOCTH
(meon Crokca u [lya3zeitns)

MexaHuKa YOPYTUX Tel

Yupyrue aedhopManuy U HanpsbkeHus. PacTskeHue u
cxatue. Casur. 3akoH ['yka. Momyne FOura u Mmogyns
cIBHMra. DHEprus ynpyro aeOopMHUPOBAHHOTO TEa.
Camocmosmenvro: [lehopmaliis KpydeHus, MOAYJb
KpYYEHUS.

CrenuanbHas Teoprs OTHOCUTEIbHOCTH

[Mpuntun orHOcuTeNnbHOCTH ["anmuiest 1 mpeoOpa3oBa-
uusa [amunes. IloctynaTtel OWHmTelHAa. OTHOCUTENH-
HOCTh OJIHOBPEMEHHOCTH U TpeoOpa3oBanus JlopeHna.
CokpalieHue UIMHBI U 3aMeUIeHHe BPEMEHU B JBH-
JKYIIMXCSL CUCTEMAxX OTcuYera.  PelATHMBUCTCKUN MM-
MyJBC U PENIATUBUCTCKOE YpaBHEHUE AUHAMUKH. Pens-
THUBUCTCKOE BBIPAXKCHUE KUHETUYECKOM M IOJHOU
sHeprun. B3anmocss3s Maccel 1 sHeprun B CTO. Ye-
ThIpexMepHoe pocTpaHcTBo-BpeMs B CTO.

Mexanuueckue
K0JIe0OaHus u
BOJIHBI.

W eanbHplil TApMOHUYECKUN OCHUILIATOD
HuddepeHunanbHoe ypaBHEHHE OCLUIUIATOPA U
ero peuieHue. AMIUIUTYZa, YacToTa U (asza Koie-
O0anuii. [IpyxuHHBIN, pU3NYeCKUil 1 MaTeMaTuye-
CKUN MasTHUKU. OHEpPrusi rapMOHUYECKOrO OC-
mwuiaropa. Clio)keHHe TapMOHUYECKHX KoJieba-
HUN OJMHAKOBOTO HampasieHus. CioxeHue B3a-
HMMHO-TIEPIEHIUKYISIPHBIX KOJeOaHUM.
Camocmosmenvro.: buenus. ®@urypsl Jluccaxy.
Pasnoxxenue u cunres KoyiebaHuil.

3aryxamolliue U BbIHYKJIEHHbIE KoJiebanus Jud-
(bepeHIMaTbHOE ypaBHEHHE 3aTyXarolUX Kole-
O0aHMl M ero peuieHue. XapakTepUCTUKU 3aTy-
xaromux konedanuid. Juddepennuanpuoe ypas-
HEHUE BBIHYXJICHHBIX KOJIEOaHUI U €ro pelieHue.
Pesonanc. Pe3oHaHCHBIE KpUBBIE.

10

BoJHbI B VIIpYTUX cpelax
[IpomonbHbIE M TOTIEpeYHbIE BOJIHBL [Inockas u
chepudeckas BOJHBI. YpaBHEHHE BOJIHBL. BoiHo-




Bo¢ ypaBHeHHE. CKOpPOCTh yNPyrux BOJH. JHEp-
rusl ynpyrou BoOJIHBL. IIOTOK M INIOTHOCTH NOTOKA
sHepruu. Bektop YmoBa. Crosiuve BOJIHBL. D@-
¢ext Jlonnepa /i 3ByKOBBIX BOJIH.

MouJieky.isipHas
¢pusuxa u
TepMOAUHAMHKA

OcHoBHbIE [IpE/ICTaBICHUS MOJIEKYJIIPHO-
KMHETHUYECKOU TEOPUHU

Wneanphbiii ra3. OCHOBHOE ypaBHEHHUE MOJIEKY-
JSPHO-KWHETUYECKOW TEOpUU HJEAIbHOTO Tasa.
YpaBuenue MenaeneeBa-Knanelipona. Pacnpene-
neHue MakcBemla M €€ AKCIEPUMEHTAIbHOE
obocHoBanue. Hambonee BeposTHas, cpelnHss U
CpeqHeKBaapaTuyHas cKopocTd. Pacmpenenenue
boneuimana u Gapomerpuyeckas popmyia.
Camocmosmenvro: OnbiT [leppena

SABnenus nepeHoca

Uucno CTONKHOBEHWN W CPEIHsIsl IJMHA CBOOOI-
HOro mpobOera MoJIeKyJl HaealbHOro rasa. fIBie-
Hus nepeHoca: aud@ysus, TEMIONPOBOIHOCTD U
BHYTpEHHEE TpEHUE. DMIHUPUYECKUE YpPaBHEHUS
nepeHoca: Puka, Pypre nu HeroTona.

OCHOBBI TEPMOIMHAMHUKHU

Buyrpennss sHeprusi maeanpHoro rasza. Pabora
TepMOJAMHAMUYECKON cucteMbl. KonnuecTBo Temn-
noTel. TermmoemkocTb. CBsi3p TEIUIOEMKOCTH C
YHUCJIOM CTETEeHe cBoOoabI MoJiekyi. [lepBoe Ha-
qajio TepMoauHaMuKu. M3oxopudueckuii, nzoba-
pUYECKHM, M30TEpPMHUECKUN U aauadaTU4eCKUi
MPOLECCHI B UACATbHBIX ra3ax.

10

Ob6paTumble ¥ HEOOPATUMBbIE MPOLIECCHI
Huknuueckue npoueccel. Hukn Kapuo. Koaddu-
LMEHT TIOJIE3HOT0 JEWUCTBUS TEIUIOBBIX MAIIMH.
Bropoii 3akoH TepMOAMHAMUKH. DHTPOIUS U €€
CTaTUCTUYecKass MHTepnperauus. Bospacranue
SHTPONUM IPU HEPABHOBECHBIX Ipolieccax. ['pa-
HULI PUMEHUMOCTH BTOPOTO 3aKOHA TEPMOJIH-
HaMUKH.

PeanbHble ra3pl, KUIKOCTU U KPUCTAILIIBI

Cunbl  MEXMOJIEKYJIIPHOTO  B3aMMOJEHUCTBHSIL.
VYpaBHenue Ban-gep-Baanbca. M3orepmbl Ban-
nep-Baanbca. [lepexon u3 ra3000pa3HOTO COCTOS-
HUS B xuakoe. Kputudeckue mapamerpbl. Dd-
¢dexr xoynsa-Tomcona. Cxmxenue razon. dassl
u ¢azoBble npeBpaieHus. TpoitHas Touka. [ua-
rpaMMa COCTOSTHUSI.

KuakocTtu U KpuCTasibl.

Camocmosmenvrno: OTKpBITbIE JTUCCUIIATHBHbBIE
cuctembl. Camoopranuzanusi B  OTKPBITBIX
CUCTEMAx, pPOJIb HeIMHEHHOCTH. DayKTyanuw.
budypxauu u karactpodsl. nen cuHepreTuxu.
[Ipumepsl caMmoopranu3alvy B )KUBOW U HEXKUBOU
npupoje. JlMHaMu4ecKnui xaoc.

14

KonTpoanb

36

36




HToro 3alceMeCTp| 36 | 36 | 18 | 90 |180

2 cemecTp

DjieKTpoCTATHKA
M NOCTOSIHHBIH
TOK

ONEeKTPOMATrHUTHLIE B3aUMOACHCTBUS U DJIEKTPHU-
YEeCKHE 3apSJIbI

KBanToBaHHOCTH 3apsiga. AJJIUTUBHOCTh U 3aKOH
COXpaHEHHUs JJIEKTPUUYECKOro 3apsnaa. 3akoH Ky-
JoHA. DJeKTpocTatuueckoe mose. HampsokeH-
HOCTb TOJISI TOYEYHOrOo 3apsna. Pacyer anektpu-
YeCcKoro noJst. [IpuHImn cynepno3uiuu nojie.

2

4

2

6
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Teopema I'aycca i 2I1.11071 B BAKYYME

[ToTOK BekTOpa HAIPSHKEHHOCTH 3JIEKTpOCTaTHYe-
ckoro noJisi. Teopema I"aycca — OcTporpaackoro B
UHTerpainbHoM U nuddepenuanbHol Gopmax u
ee NpHUMeHeHue K pacuery noneil. [Ipumenenue
TeopeMsbl ['aycca K pacuery 3JIEKTPOCTaTUYECKHX
nosedl. Camocmoamenvrnoe usyyenue. Ilpumene-
HUe TeopeMbl ['aycca K pacueTy Tex AJIeKTpocTa-
TUYECKUX T0JIeH, KOTOpbIE HE OBLIIN PACCMOTPEHBI
HAa JICKIIMOHHOM 3aHSITHH.

12

DneKTpocTaTu4ecKast MHIYKIUS

[lone BHYTpM M Ha MOBEPXHOCTU IPOBOJHHUKA.
Pacnipenenenue 3apsiia U CUJl 10 MOBEPXHOCTH
MIPOBOJIHUKA. DJIEKTPOCTaTUYECKas 3aluTa.
[Honspu3zaius IU3IEKTPUKOB

JIMNIONBHBIA U 3JIEKTPUYECKUA MOMEHT CHUCTEMBI
3apAnoB. MexaHu3Mbl noJisipuzanuu. Bexrop no-
nsipu3anuu (TOJIIPU30BAHHOCTD) IUIJICKTPUKA M
€ro CBSI3b C IIOBEPXHOCTHOM IJIOTHOCTBIO 3apsi/iOB
CBSA3aHHBIX 3apsAnoB. [ludnexkrpuueckas NpPOHU-
LIaEMOCTh M BOCIIPUUMYHMBOCTL. BekTop snextpu-
4ecKoro cMeuleHus. ['paHu4HbIE YCIIOBUS Ha IO-
BEPXHOCTH pazzena IByX cpea. Camocmosmens-
Hoe usyueHue. JIMPNEKTPUKUA C OCOOBIMH CBOMCT-
BAMU: MUPONIEKTPUKU, MbE303JIEKTPUKHU, CETHe-
TORJIEKTPUKU, DJIEKTPETHI.

12

18

DIEKTPOEMKOCTh

DNEeKTPOEMKOCTh  YEOIUHEHHOTO  MPOBOJIHUKA,
KoHJeHcartopa. [lnockuii, chepuueckuit u 1u-
JUHAPUYECKUI KOHJIEHCATOPBIL.

DOHeprus 3apsHKEHHOTO IPOBOJHHUKA. HEPTUs
CUCTEMBI TIPOBOIHUKOB. OOBEMHAS TUIOTHOCTH
AJIEKTPUYECKOTO MOJISL.

16

3aKOHBI IOCTOSIHHOTO TOKA

Cuna ¥ IIOTHOCTH 3JIEKTPUYECKOTO TOKA. YpaB-
HeHue HenpepblBHOCTH. CtopoHHue cuiibl. DJ(C.
Hanpsokenue. 3akon OMa a1 OTHOPOJAHOTO TpPO-
BojHUKa. COMPOTUBJICHUE MPOBOJHUKOB. 3aKOH
Oma B nokansHOM (opme. 3akoH OMa ajst HEO-
HOpOAHOro yyactka nenud. OOoOLIEHHBINH 3aKOH
Owma. PazserBniennsie nienu. [IpaBuna Kupxroda.
Camocmosamenvroe uzyyenue. Knaccuyeckas
TEOPHUsI AEKTPOIPOBOIHOCTH METAJLIIOB.

16

DJieKTpoMar-
HETH3M

MarsuTHO€ 10JI€ B BAKYYME
MarnuTtHasg uHAyKnus. JleicTBHEe MarHUTHOE I0-

15




JI Ha JBIDKYILUHCA 3JeKkTpuueckuid 3apsia. Cuna
Jlopenna. /[Br>keHMe 3apsKEHHBIX 4acTHUL B Mar-
HATHOM II0JIe. /leficTBME MAarHUTHOrO IOJS Ha
MpOBOJAHUK ¢ TokoMm. Cuia amnepa. B3aumonei-
CTBHUE IJIEMEHTOB TOKa. PamMKka ¢ TOKOM B MarHut-
HoM nosie. Camocmosimenvro: IlpuHin padboTsl
yckoputeneit. Db dext Xoma.

3akoH buo-Caapa-Jlannaca

3akoHn buo-Caapa-Jlamnaca u ero npuMeHeHue K
pacdyeTy MarHUTHBIX I1OJIEH NPSAMOTrO U KPYyroBOTO
toka. [Ipmanun cynepriosunuu. Teopema ['aycca
JUIi MarHUTHOTO TM0Ji1 B Bakyyme. Teopema o
HUPKYJIANUKU BCKTOpa MarHuTHOM HHAYKIIMU U €C
npUMeHeHHe K pacuery noneid. Camocmosmens-
Ho. MarHuTHOE T0JIe COJICHOU/1a U TOPPOUIA.

11

MarauTHOE I10JI€ B BEIISCTBE

MaruvuTHas UHAYKIMA B BemectBe. HamarunueH-
HOCTh. Hanpspk€HHOCTH MAarHUTHOTO TOJIS. 3aKO-
HbI MAarHATHOTO IIOJISI B MarHeTUKax. MarHuTHas
BOCIIPUMMYHBOCTh ¥ MarHUTHasi MPOHHUIIAEMOCTb.
VYcnoBuss Ha rpanuue pasugena. Jua-, mapa- u
dbeppomarneruku. KpuBasi ~ HamarHMYWBaHWUS.
I'uctepesuc.  OcrtaTouHas  HaMarHWYEHHOCTb.
Touka Kropu. MarautHas mozaens aroma. OpOu-
TaJIbHOE TUPOMATrHUTHOE OTHOIICHHE JJICKTPOHA.
JlapmopoBa mnpeneccud. Jnamarneruku. Marau-
TOMexaHu4eckue spieHus. CIiuH JIeKTPOHA U Ta-
paMarHeTusM.

13

DJEeKTPOMarHUTHAsI MHIYKIIHS

NHnykunoHHBIH TOK. 3aKOH 53JEKTPOMAarHUTHOM
naaykuuu. [IpaBwio Jlenna. Toxn ®dyko. SBne-
HUE CAaMOMHJIYKUMHU ¥ B3auMHOM nHaykuuu. S/1C
CaMOMHIYKIMU. VHIYKTHBHOCTH  COJICHOMJA.
BuxpeBoe anexrpuueckoe mnone. Toxu Dyko.
MaruutHas 5SHeprusi MPOBOJAHHMKA C TOKOM H
SHEpPrusi MAarHUTHOIO TNOJisA. OHEpPrusi CUCTEMBI
poBOAHUKOB. Camocmosamenvro: [lpakTuueckue
MIPUJIOKEHUSI AIIEKTPOMArHUTHOM MHJTYKIIUH.

13

JJyleKTpomar-
HUTHBbIE KoJIe0a-
HUA U BOJHBIL
BoanoBas
ONTHKA

DJIEKTPOMAarHUTHbIE KOJIeOaHUsI

CBoOoiHBIE KOJIeOaHusl B KOHType 0e3 aKTUBHOIO
COMPOTHBIICHUS. 3aTyXaloUlMe M BbIHYXJICHHbIE
kojeOaHus. Pe3oHaHcHBbIE KoiyieOaHUs. DJIEKTpO-
MEXaHUYECKUE aHAJIOTHH.

Camocmosamenvro. YCUIUTENU U aBTOI€HEPATO-
PBI AIEKTPOMArHUTHBIX KosieOanuid. [lepemenHbIi
TOK. MOIIHOCTh NEPEMEHHOTO TOKA.

14

DJIEKTPOMarHUTHbIE BOJIHBI

VYpaBHeHus: MakcBeiia B UHTETpaJIbHON U AU]-
bepennmansHOil popMax kak 000OIIEHHE OCHOB-
HBIX ONBITHBIX (akToB. [lonHas cucrema ypaBHe-
HUI 1oJia. MarepuanbHble YpaBHEHHUS CpEJbI.
VYpaBHeHus nons B BakyyMme. [1moTHOCT dHEprUun
AJIEKTPOMArHuTHoro mojsi. Bekrop VYmoBa —

12

16




IToitaTHHTA.

BriBo BOJTHOBBIX ypaBHeHMH i nonerd E u H
n3 ypaBHeHMN MakcBemia. [lonepeyHoCTs 2uiek-
TPOMAarHUTHBIX BOJIH. ['apMOHHMYECKas 3JEKTpPO-
MarHuTHas BoJIHA M €€ (a3oBas CKOPOCTh B Ba-
KyyMe U B BeliecTBe. IHTEHCUBHOCTD BOJIHBI.
Camocmosmenvro: 1llkana >I€KTPOMarHUTHBIX
BOJIH M OIITHYCCKHI THAITa30H.

BosiHOBas onTuka

DnekTpoMarHuTHasi npupoga cBera. KorepeHT-
HOCTb U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.
Bpemennas (mpoponbHasi) U MPOCTPAHCTBEHHAS
(momepeuHasi) KOrepeHTHOCTh. MHTepdepeHuus
KOT€PEeHTHBIX UCTOYHHUKOB. OnTHYECKas Pa3HOCTb
xoja. YcnoBus HMHTEPPEPEHLUOHHBIX MaKCUMY-
MOB U1 MUHHUMYMOB.

Camocmosmenvro: Pacuer unTepdep. KapTHUHBI
OT 2-X HCTOYHUKOB.

12

Hntepdepennus crera

Wnrtepdepeniuss B TOHKUX MieHKaxX. [losiock
paBHOM TONIIMHBI M paBHOTO HakioHa. Kombia
HeroTona.

CamocmosmenvHo: MPOCBETIEHUE ONTHKU U MHO-
rOCJIOWHbIE AUAJIEeKTpUyeckue 3epkana. MHrepde-
pomerp Maiikenbcona. MHorosyueBast uHTepde-
pennusa. Uarephepomerp dadpu-Ilepo.

14

Judpakuus ceera

[Ipunnun I'oitrenca-@penens. Meron 300 @pe-
Hens. Judpakuusa OpeHens Ha NpoCcTEUIINX Ipe-
rpanax. Judpakuus Ppaynrodepa Ha menu u
pemerke. Jlucrepcuss u pasperaromias crocoo-
HOCTb pemieTku. Judpakuus peHTTeHOBCKUX Jy-
yeil. ®opmyna bperra-Bynbda. Pentrenocrpyk-
TypHbIil aHanus. Camocmoamenvuo: Ilonstue o
rojorpaguueckoM MeTOJie IMOJIyYe€HUS U BOCCTa-
HOBJIEHUsI M300pakeHuid. [osorpammel Jleiita-
Ynarauekca, /[eHucroka.

14

Honspuzaius cBera

dopma U cTeneHb NoJsSIpU3alid MOHOXpOMAaTHye-
ckoro cmera. [lodmydyeHue u aHaiu3 JUHEHHO-
MOJISIPU30BaHHOTO cBeTa. OTpakeHHe U MpesioM-
JIEHWE CBETa Ha IpaHULIe pa3jerna ABYX JUAJIEK-
TpukoB. Popmynsl Openens. BoiHOBOABI U CBe-
TOBOJIbI. JIBOMHOE JTydenperoMIICHHE.
Camocmosmenvro: VIckyccTBeHHass ONTHYECKas
aHu3oTponus. PoTOyHpyroctb. JNEKTPOOINTHYE-
CKHE€ ¥ MarHUTOONTHYECKHE (D (DEKTHI.

10

Jucrepcus ceTa

DnekTpoHHas Teopus aucrepcuu. OTpakeHue u
MIPEJIOMJICHHE CBETA HA T'PAHUIIE pa3jieia JTUdIIeK-
TpukoB. [lormomenne cBera. 3akoH byrepa. Pac-
cessHue cBeTa. 3akoH Pajres.

HToro 3a 2 cemecTp

54

36

18

108

216




KonTpoanb |

3 cemecTp

KBanToBas
¢pusuxa u pusu-
Ka aToMa

TennoBoe u3nyyeHue

W3nyuenue Harperbix Ten. CrekTpajabHbIE Xapak-
TEPUCTUKU TEIUIOBOIO M3JIydyeHUs. AOCOIIOTHO
yepHoe Teno. 3akoHsl Kwupxroda, Credana-
bospumana u Buna. @opmyna Penes-/[xuHca u
«ynpTpaduosieToBass  karactpoday». Iumoresa
[Inanka. KBantoBoe 00OBsICHEHHE 3aKOHOB TEILIO-
BOT'O U3JTy4ECHHUS.

Camocmosmenvrno: OnTuyeckas MUPOMETPHUSL.

®otonbl. Macca u umnynsc (orona. JlaBienue
cBeta. Buemnuii potosddexr. YpaBHeHue DiH-
mreiHa g ¢orosdpdexra. Ipdexkr Kommnrona.
KopnyckynsipHo-BOJTHOBOM Ayalu3M CBeETa.
Camocmosmenvro: OnbIT boTe.

BoJiHOBBIE CBOMCTBA YacTHI]

l'unoreza ne bpoitnga. Onbitel  [leBuccona u
Ixepmepa. dudpakuus mukpodactul. [IpuHmmn
HeonpeneneHHoctu [eiizendepra. OueHka OCHOB-
HOT'0 COCTOSIHMSI aTOMa BOJIOPO/JIa.

DJeMEeHTbl KBAaHTOBOW MEXaHUKHU

VYpasuenue lllpenunrepa. BonHoBas QpyHkuus, ee
CTATUCTUYECKUN CMBICI U YCIOBHUS, KOTOPBIM OHA
JOJDKHA YAOBJIETBOPATH. JIBMKEHHE CBOOOIHOM
yacTulpl. YacTuna B OJHOMEPHOW IMOTEHUHAIb-
Hou sime. KBanTtoBaHue 3Heprum. lIpuHiun coor-
BerctBUg bopa. OnHOMEpHBIM MOTEHIMAIbHBIN
nopor u 6apeep. ['apmMoHHYECKUI OCIUILIATOD.

bopoBckas Teopust aroma BoJIopoJia

Mogens aroma Tomcona. OnbiTel Pezepdopaa mo
paccessHuio anba-yactun.  SnepHas MoJenb
aroMa. bopoBckas Teopusi aroma Boaoponaa. Ilo-
cTynatel bopa. OMmupudeckrne 3akOHOMEPHOCTH B
aToMHBIX criekTpax. ®opmyna bamemepa. Camo-
cmamenvro: OnblT @panka-I epua.

KB.-MexaHunueckas MoJiesib aToMa BOJAOpoa
Cranuonapnoe ypaBHenue lllpenunrepa ans ato-
Ma BoJI0poja. BoiHOBbIE (YHKIIMM U KBAaHTOBBIE
yuclia 3JIEKTpOHAa B aTroMe Bojaopoja. Bwipoxne-
HUe sHepreTudeckux yposHel. IlpaBuna otOopa
JUIs KBAHTOBBIX mepexojoB. Cxema sHepreTuye-
cKux ypoBHel. CeKTp aToMa BOJIOpO/ia. MarHUT-
HBII MOMEHT aToMa. ATOM B MarHUTHOM IOJ€.
Onpir Illtepna u I'epmaxa. CouH 53J€KTpOHA.
ToHkast cTpyKTypa CHEKTpajbHbIX JIMHUNA. CHuH-
opbutanbHoe B3aumozeicteue. Camocmosmens-
Ho: DddexT 3eemana.

MHOTI03J€KTPOHHBIE ATOMBI

[Ipunnun [laymu. Ilopsnok 3amonHeHus dIiek-
TPOHHBIX o0OoJyouek. Ilepuonuyeckas cucrema
xumudecknux anemeHnToB [[.M.MenneneeBa. Bek-
TOpHAsl MOJENIb MHOTO3JIEKTPOHHOTO aToMa. THIIbI
cBs3eil. PentreHoBckue syun. CIIOMIHON CHIEKTP

| 36 | 252
5 | 14
4 113
4 | 8
5 |21
4 12
5109
5109




U XapaKTePUCTUYECKOe N3ydeHne. 3akoH Mo3mu.
Camocmosmenvro: Ibdext Oxe.

JIaszepnl
CrioHTaHHOE M MHIYLMpPOBaHHOE u3nydeHue. UH-

BEPCHOE 3acelieHWe YPOBHEW AaKTUBHOUW CpEIbI.
OcHOBHBIE KOMITOHEHTHI Jiazepa. Y CIOBUS YCHUIIE-
HUs U reHepanuu cBeta. OCOOEHHOCTH JIa3epHOTO
n3nmydeHusi. OCHOBHBIC THITBI JIa3ePOB U HX IPH-
MEHEHUE. Camocmosmenvro: HenuneiHo-
OTITHYECKHUE SBJICHHUSL.

9J1eMeHTBI
KBaHTOBOM
CTATHCTUKH H
(pusuku TBEp-
JI0ro Teja

KBaHTOBBIE CTATHCTHKHU

OO6mume cBeeHnsI 0 KBAaHTOBBIX cTaTUCTUKaX. Da-
30BO€ MPOCTpaHCTBO. Yuncno coctosiHuid. Beipoxk-
JICHHBIE W HEBBIPOKICHHBIE CHUCTEMBI YaCTHII.
@ynkuun pacnpenenenus Pepmu-/lupaka u boze
OWHINTEHHA.

Hopmaneubie konebanus pemietku. [loHsTus o
¢dbononax. Temmeparypa J[lebas. TemmoeMkocTh
a5eKTpoHHOro rasza. IloHsTne O KBaHTOBOW Teo-
PHUH 3JIEKTPOIIPOBOTHOCTH METAIIJIOB

DJIEMEHTHI 30HHOW TEOPUHU KPUCTAIIIOB
DHEpPreTUYecKne 30HbI B KPHUCTAUIaX. 3O0HHBIC
MoJenu METaJIJIOB, JTUDJIEKTPUKOB u
MTOJTYITPOBOTHUKOB.

CobcTBeHHast U MPUMECHasi TPOBOAUMOCTD MOJTY-
MIPOBOJTHUKOB. 3aBUCUMOCTH KOHIICHTPAIUHU, CO-
MPOTHUBJICHUSI TOJIYIPOBOJHUKOB OT TEMIIEpATy-
pel.  Camocmosmenvro: TepMOCONPOTHUBICHUS.
DOTONPOBOAMMOCTD TOJIYIPOBOIHUKOB. DPdeKT
Xomna.

17

KoHTakTHbIE sBJ€HUS B MOJYINPOBOJIHUKAX. p-N
IIEPEXO/] ¥ €r0 BBIIPSIMIISIONINE CBOMCTBA.
Camocmosamenvro. 11omynpoBOIHUKOBBIE JHUOIbI
U TPUOIBI.

12

JJieMeHTHI (u-
3MKH ATOMHOT0
s/1pa 1 dJ1eMeH-
TAPHBIX YACTHUI

CocTaB 1 XapaKTEpUCTUKU Spa

OneiTel  Peszeppopna mno paccesHuro anbda-
yactull. SnepHas monens atoma. CocTaB U Xapak-
TEPUCTUKU aTOMHOTrO siipa. CBoiicTBa U OOMeH-
HBIM Xapakrep sIepHbIX cuil. DHeprus cBssu. [le-
¢dext macc. KanenbHas, ob6osnouyeuHas u 0000-
IIEHHAasi MOJIEJb pa.

PagnoakTHBHOCTH

EcrecTBeHHasT W HMCKYCCTBEHHas paguOaKTHB-
HOCTbh. 3aKOH pPaJMOaKTUBHOTO pacmaga. AKTHUB-
HOCTb. BUIBI paliOaKTUBHOTO U3Iy4YEHUS: O, 3, ¥
- n3nydenus. llornomeHne paguoakTUBHOIO W3-
JIy4€HUSI BEUIECTBOM.

CamocmosmenbHo: METOIBI PErUCTPALMH PATHO-
AKTUBHOTO M3JIyYEHHS, PaJIMOU30TOMHBIN aHAIIN3,
MOHATHUS O JO3UMETPUH U 3aLIUTE.

12

S nepHble peakiu
3aKoHBI COXpaHEHUs B SAEPHBIX peakuusx. [emne-




Hue siaep. Cunres saep.

OOmire cBOWCTBAa M XapaKTEPUCTUKH dJIEMEHTap- | 2 2 0 3 7
HbIX YacTull. DyHIaMEHTAIbHBI B3aUMOJCHCTBUA.
Knaccudukanus samementapubix yactuil. KBapko-
Basl CTPYKTypa aJApOHOB.

Oduznyeckass ~ KapTUHAa  MHpa. OcHoBHbIC | 2 0 0 3 5
JOCTHXKEHUSI U MPOOJIeMBbl CyObAIepHON (UBUKHU.
CoBpeMeHHbIE KOCMOJIOIMYECKUE MTPEICTABICHMSL.
JoctxeHus:  HaOJMIOAATEIbHOM  aCTPOHOMUH.
Teopernyeckre KOCMOJIOTHYECKHE MOJIEIIH.

KoutpoJsb 27 | 27

Hroro 3a3 cemectp | 36 | 36 | 36 | 72 | 180

BCET'O | 126 | 108 | 72 | 342 | 648

5.2 TEPEYEHDb JIABOPATOPHBIX PABOT

CryneHThl BBINOJIHSIOT Jab0paTopHble pabOTHI M0 MHAMBHAYaJIbHOMY rpaduky. Bpems Bbimos-
HEHHUsI OJTHOM paboThI 3-4 4. (MOATOTOBKA, BBHIIIOJIHEHHE, PACUEThI, 0()OPMIICHHE, OTIET)
duznyecKkre OCHOBBI MEXaHHKHU
Nel.0 «Pacuer morpemnrHocteii mpu M3MEepeHnr 00beMa IIIUHIPA
Ne 1.1. «Onpenenenue yckopeHus: CBOOOHOTO Ma/IeHUsI Ha MallliHe ATBYa»
Ne 1.2 «Onpenenenre Moayis cABUTa CTaIbHON MIPOBOJIOKH METOA0M KPYTHIIbHBIX KOJIEOaHUII»
No 1.3 «Onpenenenne MOMEHTa HHEPIIMU METOA0M TPUPHUIISPHOTO TTOIBECA»
Nel.4. «M3mMepenne MOMEHTa HHEPLIUU METAJUIMUECKUX KOJIeI] IPY NOMOIIM MasgTHHKa MakcBesia»
No 1.5 «Onpenenenue MOMEHTa HHEPITUU KPECTOOOPA3HOTO MASITHUKAY
No 1.6 «OnpeneneHue CKOPOCTH TMOJIETa MYJIH C TTOMOIIBIO OAJTUCTUISCKOTO MasTHUKAY
Nel.8 «Omnpenenenue yriioBoil CKOPOCTH MPEIECCUU 1 MOMEHTA WHEPIIMH THPOCKOTIA
Nel.10 «Onpenenenue AMHAMUYECKON BSI3KOCTH KUAKOCTH MeTo10M CTOKCa»
«MexaHuueckre Koiae0aHus U BOJHBD)
Ne 1.11 «MccnenoBanue 3aKOHOB K0JIEOATENLHOTO JBMKEHUS (U3UYECKOTO MasTHUKA U OIpPEIENICHUE
YCKOpPEHHUS CBOOOTHOTO MaJICHUS»
No 1.12 «Onpenenennue yCKOpeHHUsSI CBOOOTHOTO MAJEHUS C MOMOIIBI0 00OPOTHOTO M MAaTeMaTHYECKOTO
MasiTHUKOBY
Ne 1.13 «Ompenenenrie NpUBEICHHOW MJIUMHBI (DU3MUECKOrO MAasTHUKA M YCKOPEHHS CBOOOJHOIO
MaJCHUSD)
Ne 1.14 «M3yueHne pe30HaHCHBIX SIBJICHUM TP KOJEOAHUAX IIIOCKOM MPYKUHBDY
No 1.15 «Omnpenenenne CKOPOCTH 3ByKa B BO3AYXE METOJIOM CTOSIYEH BOJTHBI»
«MouekynsipHas GuU3MKa U TEPMOJAUHAMUKA»
No 1.16 «Omnpenenenne CKOPOCTH 3ByKa METOJIOM caBUTA (a3
No 1.17 «Onpenenenne kodhdureHTa BHyTPEHHETO TPEHHS BO3AyXa MPU PA3IMYHBIX TEMIIEpaTypax»
Ne 1.18 «Omnpenenenue OTHOIIEHNE TEINIOEMKOCTEN BO3/lyXa MPU MOCTOSHHOM JIaBJIEHUU U TIOCTOSTHHOM
o0beme»
No 1.19 «Omnpenenenne yneapHON TEIUIOTH KPUCTAIU3ANHN M U3MEHEHUS SHTPOTIMH TIPU OXJIAXKICHUN
0JIOBa»
Neo 1.20 «M3yuenue peanpHOTO Ta3a (3pdext [Jxoynsi—Tomcona)»
«DJIEKTPOCTATUKA U TOCTOSHHBIM TOK»
No 2.1. «MonenupoBaHue IEKTPOCTATUUECKUX TOJICH
No 2.2 «Onpenenenne EMKOCTH KOHACHCATOPOB TOCPEACTBOM U3MEPEHHS TOKA Pa3psiia
No 2.3 «Onpenenenue EMKOCTH KOHAEHCATOPOB MOCTUKOM COTHY
No 2.4 «Onpenenenue 3/]C ucTOUHUKA METOIOM KOMIICHCAITAM)
Ne 2.5 «M3mepeHne conpOTHUBIICHHS IPOBOJHUKOB MOCTUKOM Y UTCTOHA»
Ne 2.6 «M3yuenune 0606méHHOro 3akoHa OMa U U3MEpPEHHE IEKTPOABIKYILEH CUIIBI METOJIOM KOMIIEH-
carm»
«DJIEKTPOMArHEeTU3M»
No 2.8 «OnpeneneHue OTHOIIECHUS 3apsijia SJIEKTPOHA K €r0 Macce ¢ MOMOIIBI0 MAarHETPOHAY




Ne 2.9 «M3ydyeHre MarHUTHBIX NOJIEH, CO3/IaBAEMBIX BJIOJIb OCH JJIMHHOM U KOPOTKOW KaTyILIEK»
Ne 2.10 «M3yuenue siBieHUs B3aUMHOW WHIYKLIHH»

No 2.11 «CHsiTHe KpYUBOM HAMAarHWYMBAHMSI M TIETJIM TUCTEPE3UCA C TIOMOIIBIO OCIUIIIOrpaday
Ne 2.12 «Onpenenenue Touku Kropu eppomarneTrka

No 2.14 «MccnenoBanue 3aTyXaronux 3JIEKTPOMArHUTHBIX KOJICOaHMI

Ne 2.15 «3yueHne BbIHYKIEHHBIX 3JIEKTPOMAarHUTHBIX KOJIEOaHUI»

«BoJIHOBas ONTHKAY

Ne 2.20 «M3yuenue siBneHus uHTeppepeHnn MmetooM kojer Herotonay

Ne 2.21 «M3yuenue siBineHust 1uppakuy Ha perieTke»

Ne 2.22 «M3yuenne nonsipusoBaHHoro cBera. [IpoBepka 3akona Mairocay
«KBanToBas gpuzuka»

Ne3.1 «Omnpenenenue TeMnepaTrypbl ONTHIECKUM MTHPOMETPOM

No3.2 «MccnenoBanue BHentHero Gorodddexrar

Ne3.3 «MccnenoBanue hoTodIEMEHTa»

No3.4 «M3ydyeHue cnekTpa aToMma BOJAOPOIay»

No3.5 «OnbiT @panka u ['epray

Ne4.5 «Jludpakiyms MEKPOUACTHUIL HA TSI

No4.6 «ITpoxoskeHre MUKPOYACTHUIl Yepe3 MOTCHIIMAIBHBINA Oapbep»

No3.4 «M3ydyeHue cekTpa aToMa BOJAOPOIay»

No3.5 «OnbiT ®panka u ['epray

«nepHas puzukay

No3.16 «VMccrnemoBanue MOTIJIOMICHUST [3- YaCTHUII B Pa3TUYHBIX MaTEPHAIAX)

No3.17 «Onpenenenue AIUHBI TpoOera o- YaCTHUI] B BO3IYXE»

Ne3.18 «Omnpenenenne HHTEHCUBHOCTH MOTOKA YaCTHI] PaJOAKTUBHOIO U3ITyUCHUS

6. IPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
VY4eOHBIM IUTaHOM 10 AucUMILInHE «DU3HKa» HE IPETyCMOTPEHO BHINIOJHEHUE KYpPCOBBIX
pabot. KoHTposbHbie paboThl ISl CTYJEHTOB OYHOM (POpMBI 0OyUeHHsI TPOBOJATCS B paMKax Te-
KYILIETO KOHTPOJIS.

7. OHEHOYHBIE MATEPHAJIBI 1JISI IPOBEJEHUS TPOMEXYTOYHOM
ATTECTALIUU OBYYAIOLIIUXCS ITO JUCHUTIJIMHE
7.1. OnucaHue noka3zaresieil 1 KpUTepHeB OLEHUBAHUS KOMIETEHIUI HA PA3JIUYHBIX
Tanax ux (popMupoBaHus, ONUCAHNE KA OLeHMBAHUS

7.1.1 JTan Tekyumero KOHTPOJIA

Pe3ynprarhl TeKymero KOHTPOJIsA 3HAHUN U MEKCECCUOHHON aTTECTALlMK OLIEHUBAIOTCS 110
CIeAYyIOUIEN CUCTEME:

«@TTECTOBAH»;

«HE aTTECTOBAH».

Komme- Pe3yabTaThl 00yueHnsi, XapaKTepu3yomme Kputepun
e Y > XApAKTEPISyIoN purep ATTecTOBaH He aTtTecToBaH
TCHIUA Cd)OpMMpOBaHH()CTL KOMIeTeHINH OLlCHUBAHUA
OIIK-1 3HaTh: HU3NUECKHE 3aKOHBI KJIIACCHYECKOH U Tect Brimonuenne B Tecte menee 40%

PENATUBUCTCKON MEXaHUKHU; MOJIEKYIISIPHYIO
(GU3MKY U TEpMOJMHAMUKY; OCHOBHbIE (hHU3UUeE-
CKHE€ BEINMYMHBI M 3aKOHBI DJIEKTPUYECTBA U
MarHeTH3Ma, JIEKTPOMarHUTHYIO TEOpHI0 Mak-
CBEJLJIa; OCHOBHBIE 3aKOHbI KOJIEOAHMH 1 BONH,
BOJTHOBOM ONTHKH; OCHOBHBIE 33aKOHBI KBaH-
TOBOM ONTUKH U KBAHTOBOW MEXAHHUKH; 3JIEMEH-
Thl aTOMHON (PU3UKH, GU3UKH S1Ipa U dIeMEH-
TapHBIX YaCTHL], COBPEMEHHYIO (pU3HUECcKyIo
KapTUHY MHPA;

KonTponeHeie 3a-
JIaHMSL JUTSL 3QLUTHI
n1abopaTOpHBIX pa-
6ot

Tecra Ha 40-100%

Ortser Ha 3-5 3a1a-
HUIi BapuaHTa U3 5

IpaBUJIbHBIX OTBCTOB

Pemeno menee 3 3ana-
HMI U3 5

YMeTb: aHaIM3UPOBATh U OIUCHIBATH (hU3HUE-
CKHE SIBJICHUSI ¥ IPOLIECChI; IPUMEHSITh (hH3HUe-

Tect
KoHnTponbeHble 3a-

Brimonnenne
Tecra Ha 40-100%

B tecre menee 40%
MIPaBIIBHBIX OTBETOB




CKHEC 3aKOHBI ULl pEIICHUS ITPAKTHYICCKUX 3a-
naq;

JIAHUS VIS 3aIHThI
11abopaTOpHBIX pa-
oot

Ortser Ha 3-5 3a1a-
HUIi BapuaHTa U3 5

Pemeno menee 3 3ana-
HMI U3 5

Bnasiers: OCHOBHBIMH MeTOAaMH peruenus ¢u-
3UYECKUX 3a/1a4, OCHOBHBIMY IIPUEMaMu
00pabOTKM U MPeCTaBICHHS OMYdeHHBIX
JIAHHBIX

Tect
KonTponeHeie 3a-
JIAHUS JUIS 3aIUThI
n1abopaTOpHBIX pa-
6ot

Brimonnenne
Tecra Ha 40-100%

Ortser Ha 3-5 3a1a-
HUIi BapuaHTa U3 5

B Tecre menee 40%
MIPaBUIBHBIX OTBETOB

Pemeno menee 3 3ana-
HMI U3 5

OIIK-3

3HaTh: TEXHUKY 0€30I1aCHOCTH IIPU NPOBEICHUN
IKCIEPUMEHTA, TEOPHIO OLIEHKH MTOrPENIHOCTH
HU3MEPEHUM

Cobmonenue mpa-
BWJI TEXHUKH 0€30-
[IACHOCTH IIPH BbI-
TIOJTHEHUH J1abopa-
TOPHBIX paboT; y4eT
MOTPEIIHOCTH U3Me-

Brmmonaenue pabor B
CPOK, NIPEyCMOT-
peHHol paboueit
HPOrpaMMOi TUCLH-
IUIHHEI

Hesrimonuenue pabot B
CPOK, NPETyCMOTPEH-
HOI paboueii mporpam-
MO TUCIUTUTHHBI

NpEACTAaBJICHUA ITOJYYCHHBIX JaHHBIX

TaTOB U3MEPECHUH,
aHaJIN3 MOJyYEHHBIX
JIaHHBIX

CPOK, NIPEyCMOT-
peHHOI1 paboueit
[POrpamMMOoii AUCIH-
TUTHHBI

peHUit
YMeTb: IPOBOAUTH KCIIEPUMEHTAIIBHBIE HC- Beinonnenne 1a6o-|Beinonxenue pador B|HeBbinonnenue pabor B
CJIeZI0BaHKs U 00pabaThIBaTh IIONYYEHHBIE PE- | paTOPHBIX paboT|cpoK, IpeaycMoT- CPOK, NPETyCMOTPEH-
3YJILTaThI COIJIACHO  WHIMBH-|pEHHOHN paboueit HOMi paboueii porpam-
JlyaJqbHOMY rpaduKy [mporpaMmoii 1ucuu- [Moi AMCIMILIMHBL
TUTHHBI
Bnasers ocHOBHBIMU IprieMamu 00pabotku 1 [OOpaborka pe3yns- |Bbinonnenue pabor B|HepbinonneHue pabor B

CPOK, TIPeTyCMOTPEH-
HOM paboueii nporpam-
MOH JIUCIIUTIIUHBL

7.1.2 DTan npoMeKyTOUYHOI0 KOHTPOJIS 3HAHU I
Pe3ynbTaThl MpoMexXyTOUHOTO KOHTPOJIS 3HAHU olleHuBatoTed B 1, 2, 3 cemecTpe i 04-
HOU (opMBI 00yUEHUS IO YEThIpeXOaIIbHOM crucTeMe:

«OTIIHYHO;
«XOPOIIOY;
«yJOBJICTBOPUTEIHHOY;
«HEY/IOBJIETBOPHUTEIILHOY.

Komme- Pe3ynbTaThl 00y4eHuUsl, XapaKTepU3yo- KpnTepml
mue Ot1anuyno| Xopouio YnoBia. Heynos.
TeHuHﬂ Cq)OpM"pOBaHHOCTL KOMIICTCHIINHU OueHHBaHHﬂ
OIIK-1 |3Hatb: hu3nueckue 3aKOHbI Ki1accuue-
CKOH 1 %eHﬂTHBHCTCKOﬁ MEXaHUKH; MO- Tecr 10-12 79 4-6 Menee 4
JIEKYJSIPHYIO (DPU3UKY U TEPMOINHAMHU- 12 3apanmii
KY; OCHOBHBIEC (DM3MYECKHE BEITMYIHBI
1 3aKOHBI 3JIEKTPUYECTBA U MarHETH3-
Ma, JIEKTPOMarHUTHYIO TeopHio Max-
CBEJIJIa; OCHOBHBIC 3aKOHBI KOJICOaHUI
U BOJIH, BOJTHOBOM ONTHKH, OCHOBHBIE
3aKOHbI KBAHTOBOM ONTHKH U KBaHTO-
BOW MEXaHHKH; SIEMEHTBI aTOMHOH (H-
3WKH, (PU3HKH SIPA U AJIEMEHTAPHBIX
YaCTHI], COBPEMEHHYIO (PH3HYECKYIO
KapTUHY MHpA;
YMeTb: aHaNU3UPOBAaTh U ONUCHIBATh 10-12 7-9 4-6 Menee 4
(u3IYecKye SBICHUS U MPOLECCH Tecr
12 3apanuii
Bnaners: OCHOBHBIMU METOAMU pe- 10-12 7-9 4-6 Memnee 4
nIeHust (PU3NIECKUX 3a/1a4 Tecr
12 3apanuii
OIIK-3 |3HaTh: TEXHUKY OE30IIACHOCTH IIPU
IIPOBE/ICHUH IKCIIEPUMEHTA, TEOPHIO Tecr 10-12 79 4-6 Menee 4
OLICHKH TIOIPEITHOCTH U3MEPEeHHUH 12 3apanmii
YMeTb: IPOBOAUTE 3KCIIEPUMEHTAIIb- 10-12 7-9 4-6 Menee 4
HBIE UCCIIE0BaHMs 1 00pabaThIBaTh Tecr
MIOJIy4EHHBIE PE3YJIBTAThI 12 3apanuii
Brnaners ocCHOBHBIMH ITpUEMaMHU 10-12 7-9 4-6 Menee 4
00paboTKH U MpeJICTABICHUS Tecr
MOJIYy4YEHHBIX JAHHBIX 12 3apanuii




7.2 IlpuMepHbIA NMepevYeHb OLEHOYHBIX CPeICTB (TUIMOBbIe KOHTPOJIbHBbIE 3aJaHUSA
WJIH MHBbIE MATEPUAJIbI, HE00X0AMMBbIE Il OLCHKH 3HAHNH, YMEHHUI, HABBIKOB M (UJIH) ONBI-
Ta J1eATeJTbHOCTH)

7.2.1 IlpuMepHbIii NepeYeHb 3aJaHUH I NOATOTOBKH K TECTUPOBAHUIO

1. Ykaxure xapakrep IBHKEHHS MaT€pUaIbHOM TOUYKH, €CIM U3BECTHO, YTO HOPMAJIBHOE
YCKOPEHUE a,=COnst, a TAHT€HIUAIILHOE YCKOpeHne a,=0.

OTBeT: paBHOMEPHOE JABMKEHUE TI0 OKPYKHOCTH.

2. JIBmxeHue Tenna Ha miockoctu x(Oy ONUCHIBACTCSA YpaBHEHUAM x=(-3 u y=1 0-2¢. Tlo xa-
KO TpaeKTOpHUH JIBUKETCS Teno? YeMy paBeH MOJyJib CKOPOCTH B Ha4aJbHbI MOMEHT BPEMEHU?

OtBert: no napaborne; 5 m/c

3. Ms4 mMaccoit m, JBUrasch €O CKOPOCTBIO U,, ADCOJIIOTHO YyHPYro yaapsieTcsi O CTEHKY

HOJ{ yrJIOM «a K €€ NOBEpXHOCTH. OnpenennTe, KaKoi UMITYJIbC IOTY4UT CTEHKA B PE3YNbTaTe CO-
yaapeHus?
Ortset: 2mv, sin o

4. PaccuuTtaiiTe MOMEHT HHEPIMH OJHOPOJHOIO cTepkHs Maccoit 10 kr u aymuHo# 1 M OT-
HOCHUTEJBHO OCH, MPOXOJIAIIEH Ha PACCTOSIHUU 25 CM OT OJTHOTO €ro KOHIIA.

Orser: 1,46 KT M.

5. KonebGanusi MmarepuaibHOM TOUKHM omuchiBatoTcss ypapHeHUeM x=0,02cos(2nt+0,257),m.
3anummTe ypaBHEHHUE MPOEKIIMK YCKOPEHUs Ha 0Ch OX 7151 3TOW TOUKH.

OTtBeT: ;= - 0,08'n2c0s(2nt+0,25n), M

6. CpaBHuTe pabOTy HACAITBHOTO Ta3a MPH PACIIMPEHUN U3 OJTHOTO COCTOSTHUSI B M30TEp-
MHYECKOM M ainabaTHOM Tporieccax?

OtBet: B m3oTepmuueckom mporiecce ra3 coBepmut 0ObITyI0 padoTy.

7. SIBnsiercst M SKBUITOTEHIIMAIBHON TNIOCKOCTh CHMMETPUH S B S
0JIe TOYEYHBIX 3apsIOB: a) q1=(>=q; 0) qi=+q; q=-q°? L4 L4
Otser: a) HeT; 0) za. q, q,
8. JIBa OECKOHEYHO JUIMHHBIX IPSIMOJIMHEHHBIX MTPOBOJHHUKA C
MIPOTUBOMOJIOKHBIMU TOKaMu (/>=21;) nexar B IUIOCKOCTH, MEPIIEH- I, : 1,
JUKYJISAPHOH IUIOCKOCTH pucyHka. Ha kakom ydactke Haxomares —-—-@©—-—1-——Q&--—
TOYKH, B KOTOPbIX MarHUTHAasl MHAYKLIHS paBHA HYJIIO? 1 21 3 4
Ortser: 1.

9. Kak n3MeHUTCSI MOIITHOCTh U3JTydeHHs aOCOJIOTHO YEPHOTO Tella, eCIIH JUTMHA BOJIHBI, Ha
KOTOPYIO IIPUXOAUTCS MAKCHMYM €TI0 UCITYCKaTeIbHOW CIOCOOHOCTH, YBEITMYUTCS B 2 paza’?

OtBeT: ymeHbIIUTCA B 16 pa3s.

10. AktuBHOCTH A HeKoTOporo u3orona 3a 10 cyrok ymenbmuiack Ha 20%. Onpenenuts
Nepuo/I noiypacmnaja 3roro uzoromna. Orset: 31 cyr.



7.2.2 IIpuMepHBIii IepeYeHb 3aJaHUH U1 PelleHUs] CTAHAAPTHBIX 3a1a4

1. Teino Gpocuin mox yrioM 60° K TOpPH30HTY, COOOMEB eMy ckopocTs 20a/c. Ompe-
NIeNIUTE paJuyc TPAaeKTOPHH Yepe3 OJIHY CEKyHAY nociie opocka. OTBET OKPYIJIUTE /10 LENIOTO.

OtBet: 18 m.

2. [Tynst maccoit 10 2 neTsmas ropu3OHTAIBHO O CKOpocThio 200 /¢ momaiaer B ce-
pPEAMHY OJHOPOJHOIO CTEP)KHS, MOJBEIIEHHOTO MIAPHUPHO 3a OJMH KoHel. Ompeaenute ux 00-
LIYIO YTJIOBYIO CKOPOCTH Iociie coyaapeHus. Macca crepxus 240 e, uinna 40 cm.

Otsert: 100 pao/c.

3. Cwmechb razos coctout u3 20 r Bogopoaa u 120 r Heona. Onpenenure yieiabHyO Te-
IJI0EMKOCTh CMECHU rasoB IIPU [TIOCTOSIHHOM 00beME.

Ortser: 0, 21 =

mr-K

4. Onpenenuts MOyab pabOThl U30TEPMUYECKOTO CHKATUS T'a3a COBEPILIAIOIIETO LUK
Kapno, KIIJ] kotoporo n=0,3, ecnu pabota nzorepmudeckoro pacmupenus pasaa 10 Jx.

OtBet: 7/1xk.

5. B Tpex BepminHax KBajpaTa cO CTOPOHOU 2 CM HaxXOAsTCS OJAMHAKOBBIE TOUEUHBIE
3apsabl o 108K kaxapiil. OnpeaenuTe MOy/Ib HAIPSX)KEHHOCTH U MOTEHLIMAJ TOJIS B YETBEPTOM
BEpIIHHE.

Ortgert: 42,3 xB/m; 1,2kB. €,

6. Onpenenutb pa3HOCTh MOTEHLIUAJIOB MEXY TO‘IKaMI/I 1
u 2 npencrasieHHou uenu: € =2,0 B, € =5,0B,e=2,0B,R; = }—‘
OM, R2 = 2,0 OM, R3 = 2,0 Owm.

Orser: -4,4 B.

7. B omHOpOoHOM MarHuTHOM noJje ¢ uaaykuueit 0,35 771 paBHOMEPHO € 4acTOTOHU n =
480 06/mun BparmaeTcs pamka, comepxamas N = 1500 BuTKoB momaznso S = 50 cu’. Ock Bparie-
HUS JIKUT B IUIOCKOCTH PaMKU U TMEPHEHAUKYISIpHA JUHUAM UHAYKIUU. Onpenenutb MakcH-
ManbHyt0 DJIC MHAYKINHI, BOZHUKAIOIIYIO B PaMKe.

Otsert: 132 B.

8. Ecnu MHTEHCUBHOCTbH €CTECTBEHHOTO CBETA, MPOXOJIIETr0 Yepe3 MOJIApU3aToOp U
aHaJIN3aTop, yMEHbIAeTCs B 4 pa3a, TO Yroji MKy UX IVIaBHBIMHU IUIOCKOCTSIMU PaBEH

Orgert: 45°.

9. [Ipu uccnenoanuu ¢otosddexra ¢ nopepxHocTu LuHka (A,=43B) ycraHoBieHo,
YTO MPU W3MEHEHUHW YacTOTHI MaJalIero ceera B 1,2 pasa s npekpaimenus Gorordpdexra He-
00X0IMMO YBEIUYUTH 3ajepKUBarolee HanpsbkeHue B 1,6 pasa. Onpenenure 4acToTy U3IyUeHHs
B [1IEPBOM JKCIIEPUMEHTE.

Otser: 1,45-10"T'n .

10. DNEeKTpOH BBIOUT M3 aToMa BOJIOPOJIa, HAXOSAIIETOCS B OCHOBHOM COCTOSIHHH, (Do-
TOHOM c 2Hepruei ¢=17,738. Onpeaenure CKOpOCTh JIEKTPOHA 3a MPeeIaMH aToMa.

Otser: 1,2 M/c.




7.2.3 IlpuMepHbIil epeyeHb 3aJaHUM 1/ pelieHUsl NPUKJIAAHBIX 32124

1. Bo ckonbko pa3 MOAyib HOPMAJIBHOTO YCKOPEHUS TOUYKH, JeKalle Ha 000/e KoJie-
ca, 0OJIbllIE TAHTEHIIMAIBHOTO YCKOPEHMSI B MOMEHT BPEMEHHU, KOI'/la NIOJHOE YCKOPEHUE COCTaB-
JIAET YroJl 30°¢ HAMpPaBJIECHUEM JINHEHHON CKOPOCTH.

Ortsert: 0,58

2. [Tynst maccoit 10 2 neTsmas ropu3OHTAIBHO cO cKOpocThio 200 /¢ momaiaer B ce-
PEeAMHY OJIHOPOJHOIO CTEPKHS, OJIBEIEHHOIO IIAPHUPHO 3a 0JIuH KoHell. Ha kakoil yron oTkiio-
HUTCS B pe3ynbTare coyaapeHus crepxensb? Macca crepxus 240 2, nuna 40 cm.

Ortser: a=0,93 pao= 53"

3. KITJI TerutoBod Mamuubl, paboTaromied mo nukiny 1-2- P4
3-1 paBeH 7y (cMm. pucyHok). Haittu KIIJl # TeruioBoil MamiuHbl, pa- 2 3
6oraromieit mo nukiry 1-3-4-1.
Orsert: n =T 1 4
1_770 3
4. DNEeKTPUYECKOe TMOJIe CO3[aeTCsi OECKOHEUHO UTMHHOU "V

3apsKEHHOW HUTBIO C JIMHEHHON MI0THOCTHIO T =-2 HKn/cm. Kakyro cko-
POCTb IPUOOPETET NEKTPOH, yIANUBIINCH MOJ ASUCTBUEM HOJIS BJOJb JIMHUM HAIPSDKEHHOCTH C
paccrostuus r; =1l cm nor, =2 cm ?

Otser: 3 Mwm/c.

5. barapen umeror J3/1C 110B u 220B, comporuBieHUs

R, =R, =1000m, R, =500 Om (cMm. puc.). Haiitn nmokazaHue ammep-
Mmetpa. Otset: 0,4A.

6. [Io mpoBOJIHKKY, W30THYTOMY KaK ITIOKAa3aHO Ha PHCYHKE
Teder Tok / . 3anumuTe BlplpaxkeHue A1 MOIYJIE MarHUTHON MHIYKUNU
B Touke O.

1
Orser: 22
8R

7. Tox B KkoneOaTeJIbHOM KOHTYpE 3aBUCUT OT BPEMEHHU

Kak I=[,smayt, toe 1,=90mA, a)0=4,5-10'3c'1. Emxocts konnmencaropa C=0,50mx®. Haiitn un-
NYKTUBHOCTb KOHTYpa U HaIlpsLDKEHHE Ha KOHAEHcaTope B MOMEHT 1=0.

Otsert: L=1mIn, U,=0,4B.

8. MoOHOXpOMaTUYECKOE HU3IYYCHHE C JUIMHOW BOJIHBI, paBHOUW 500 nm, mamaer HOp-
MaJbHO Ha IJIOCKYIO 3€pKaJIbHYIO IOBEPXHOCTh U JaBUT Ha Hee ¢ cuiioi 10 nH. Onpenenure yuc-
710 (POTOHOB, €XKECEKYHIHO MaJaloIINX Ha 3Ty NOBEPXHOCTb.

Ortsger: 3,8:10".

9. Onpenenutb CKOPOCTh 3JIEKTPOHOB, OOMOAPAUPYIOMIUX aHTUKATO PEHTTEHOBCKOMN
TpYOKH, €CIIM KOPOTKOBOJIHOBAsI T'PAHUIIA CILIOIIHOTO PEHTI€HOBCKOIO CIIEKTpa paBHa 1 Hm.

Otsert: 20 Mwm/c.

10. DNEeKTPOH HaXOAUTCS B OJJHOMEPHOM IMOTEHIIMAIBLHOM SIIUKE MUPUHON 1 HM B OC-
HOBHOM COCTOSSHUH. OTNpenenuTe BEpOsITHOCTh OOHAPYKUTh JJIEKTPOH B KpalHEW YeTBEpPTH
SIIITUKA.

OtBer: 9%.

7.2.4 TllpuMepHblii NepedyeHb BOMPOCOB /I MOATOTOBKH K IK3aMeHaM
1 cemecTp
KunemaTtnka MmaTepuanbHON TOYKH M TIOCTYNATEIIBHOTO JIBMXKCHUS TBEPIOTO TEa.
WNHueprmansHbie CHCTEMBI OTCYETa. 3akoHb Hpl0TOHA.
Nmmynbe Tena. 3akoHbl K3MEHEHHS B COXPAHECHHS HMITYJIbCa Tela.
Mexannueckas pabora. Kunernueckas s3Heprusi 1 ee CBsi3b ¢ pabOTON BHEIIHUX U BHYTPEH-
HUX CHJL.
5. TlorenuumanbHas sHeprusi. CBs3b CUJIbI U MOTEHIUAIBHOMN 3HEPTUU

=



6. 3aKOoH COXpaHEHHUs U IPEBPALICHUS] MEXaHUYECKON SHEPIUU

7. MoOMEHT UMIy/bca YaCTHUIIbl. 3aKOHBI U3MEHEHUSI U COXPAaHEHUS MOMEHTA MMITYJbCa 4acTH-
IIBI.

8. MomeHT uHepIuu TBEpIOTO Tena. Pacder MOMEHT WHEpIMU Tel NMpaBmIbHON GopMbl. Teope-
Mma llreitnepa.

9. MowmeHT cuiibl. OCHOBHOM 3aKOH JUHAMMKH BpalllaTeIbHOTO JABMKEHUS TBEPIOTO Tea.

10. MoMeHT umnynbca TBEpAOTro Tena. 3aKOH U3MEHEHUS U COXpAaHEHUS MOMEHTa UMITYJIbCa.

11. I'apmonnueckue kosiebaHusi U UX Xxapakrepuctuku. [luddepeHunanbHoe ypaBHEHHE TapMo-
HUYECKHUX KOJICOAHUI U €ro pelieHue.

12. [luddepennmanbHoe ypaBHEHUE 3aTyXalOUUX KoJeOaHUM U €ro pelieHue. XapakTepucTUKU
3aTyxaronux KojaeOanuii.

13. InddepennnansHoe ypaBHEHUE BBIHYKICHHBIX KOJICOAHUWNM M ero pemieHue. PezoHaHCHBIE
KpHUBBIE.

14. ®u3nveckuii MasTHHUK.

15. UneanbHblil ra3. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOpUU HI€albHOro ra-
3a. ['a30BBIE 3aKOHBI.

16. Pacnpenenenue Maxkcsenna u pacnpenenenue bonbimana. bapomerpuueckas popmyina.

17. SIBnenus nepeHoca.

18. OcHOBBI TepMOAMHAMUKHU. BHYTpeHHss1 3Heprus uaeaibHoro raza. Pabora repmonnHamuye-
ckoi cuctemel. KonndectBo Temnotel. TermoemMkocTs. [IepBbIii 3aKOH TEPMOJINHAMMUKA U €r0
IIPUMEHEHHE K U30IIPOLIECCAM.

19. ObpaTumselie U HeoOpaTuMele npouecchl. [luknnueckue npoueccsl. Lukn Kapno. Koapduim-
€HT II0JIE3HOTO JEUCTBUS TEIUIOBBIX MAIIMH. BTOpO# 3aKOH TEpMOJIHHAMUKH

20. DHTpOIUSL U ee CTaTHCTUYecKas WHTeprnperanus. Bo3pacTanue >HTponUU MpU HEPaBHOBEC-
HBIX Iporeccax. [’ paHuIbl IPUMEHNMOCTH BTOPOIO 3aKOHA TEPMOINHAMHUKHU.

2 cemecTp
1. DnexTpocTaTH4yecKoe MoJie B BAKYyME U €ro XapaKTePUCTHKU (HANPSHKEHHOCTh U MOTEHIHAN).
[IpuHIHN cynepno3uuuy moJyeu.
2. Teopema I'aycca 11 21€KTPOCTATUYECKOTO ITOJISI B BAKYyME.
3. Pabora snexrpocratuyeckoro noiig. Teopema o HUPKYISIUU BEKTOpa HANPSKEHHOCTH JJIEK-
TPOCTATUYECKOTO TOJIA.
4. IIpOBOJHUKHM B 3JIEKTPOCTATUYECKOM TMOJ€. DIEKTPOEMKOCTh YEJUHEHHOIO IPOBOJHHKA.
DNEeKTPOEMKOCTh KOHJICHCATOpa. DHEPTUsi KOHIEHCATOpa.
5. Dnexktpuueckoe mnose B audnextpuke. [lonspuzanus ausnexrpuxa. Teopema [Maycca ans
NMEKTPUYECKOTO ITOJISI B AUDIIEKTPUKE.
6. I1oCTOSIHHBIN MEKTPUYECKUI TOK U €r0 XapaKTePUCTUKH. 3aKOHBI TOCTOSHHOTO TOKA.
7. MarnuTtHOe noJie B BakyyMe. MarauTtHas nHayknus. [IpuHOunn cyneprno3unuu noJieu.
8. 3akoH buo-CaBapa-Jlanaca 1 ero npuMeHeHUe K pacueTy MarHUTHOTO MOJI NPSAMOTO U Kpy-
TrOBOT'O TOKOB.
9. Teopema ['aycca u Teopema 0 HUPKYJIALMY BEKTOpAa MarHUTHOM nHAyKuuu. [lose conenonna
U TI0JIE TOPOUJA.
10. /[le¥icTBMe MarHWTHOTO MOJI Ha JBWXKYIIUKCS 3apsl, IPOBOJHUK C TOKOM U PaMKy C TO-
KOM.
11. MarauTHOE noJie B BemecTse. Maraurasie MOMEHTBI aToMOB. Hamaranuennocts. Teopema o
LHUPKYJISLUUU I MArHUTHOTO T0JIs B BelecTBe. HanpseHHOCTh MarHUTHOTO 1OJIsl. MarHuTHas
MIPOHUL[AEMOCTH.
12. [Ina- n nmapamarsetuku. @eppomaruetuku. KpuBas HaMarHnumBanus. MarHUTHBINA THCTEpe-
3uc. Touka Kropu
13.3aK0H 3JMEKTpOMarHuTHON MHAYKUMU. CaMOMHIYKIMS, MHAYKTUBHOCTb. B3auMHas HMHIyK-
1us. DHEprus MarHUTHOTO TOJIS.
14. VYpaBHenus MakcBeina B HUHTErpaJIbHON (dopMme.
15. IIpononpHbIE M NMONEPUYECHHBIE BOJIHBI B YIIPYTOU cpefie. XapaKTepUCTUKH BOJH. Y PABHEHUE
ockoi BosHbI. BonmHoBoe ypaBHeHue. MHTepdepenius csera. Pacuer mHTepdepeHIMOHHON



KapTUHBI OT IByX UCTOYHHKOB.
16. UaTepdepennus B TOHKUX MUICeHKaX. [10JI0Ch paBHOTO HaKJIOHA U paBHOW ToymuHbL. Kosbiia
HeroTona.
17. JMudpakuus OpeHens Ha KPYrJIOM OTBEPCTHH U HA KPYIJIOM HENPO3PauHOM JIUCKE.
18. Hudpakuus Opaynarodepa Ha menu.
19. HudpakuroHHas pemerka 1 €€ XapaKTePUCTHKH.
[Nonspuzanus ceera. 3akoH Maitoca. CreneHs nojsipu3anun. 3akoH bprocrepa.

3 cemecTtp
TennoBoe uznyuenue. OCHOBHbIE XapaKTEPUCTUKU TEIIOBOTO U3Ty4YECHHUS.
3akon Kupxroda. Crnektp u 3aKOHBI U3JIydeHUsI a0COTIOTHO YEPHOTO Tea.
KBanroBas runoresza. ®opmyna [Inanka. OnTuueckre NUpoOMeTphbl
®doTtonbl. Macca u umnyisc GoToHa. JlaBieHne cera.
Buemnuit porordpdext. 3akonsl CtoneToBa. YpaBHeHHe DUHIITEHHA.
O¢ddextr Komnrona.
BonnoBeie cBoiicTBa uactuil. ['unotesa ne bpoiins. [1nockas BomHa ne bpoiins. Dxcnepumen-
TaJbHbIE [TOTBEPK/ICHUS BOJIHOBBIX CBOMCTB YaCTHII.
8. CooTHoteHus HeonpeaenenHnocrei [ eiizendepra.
9. BosiHOBast pyHKITUS U €€ CTATUCTUIECKOE TOJIKOBAHHE.
10. VYpasuenue lllpenunrepa. Co6ctBeHHble 3HaueHUsI SHeprun. CoOCTBEHHbIE (PYHKIUH.
11. [IBwxenue cBOOOIHOM YACTHUIIBI.
12.Hactuua B OJTHOMEpHOW NOTEHUUAIbHOU sime. KBaHTOBanue sHepruu. [IpuHIMIT COOTBETCT-
Bus bopa.
13. T'apMOHMYECKHUI OCLUILIATOP.
14. [Ipoxosk/ieHue YacTUIlbl Yepe3 0JHOMEPHBIN NOTEHIIMAIbHBIN Oapbep, TYHHENIbHbIN 3D (eKT.
15. KBaHTOBO-Me€XaHMYECKast MOJEIb aTOMa BOJ0Po1a. KBaHTOBBIE UKCIIa AJIEKTPOHA B aTOME
BoJiopoJjia. CxeMa sHepreTHUecKUX YpoBHEH aroma Bojoposa. [Ipasuna ot6opa.
16. PentrenoBckue ayuu. CIUIOIIHOM CIEKTP U XapaKTEPUCTUUECKOE U3IIydeHHUE. 3aKOH
Mosznn.
17. CocraB M XapaKTepUCTHKH aTOMHOTO sijpa. SnepHsle cuibl. JlegexT macc. DHeprus cBs-
3U. Y]IenbHasl JHEPTHUsl CBA3HU.
18. PamnoakTMBHOCTh. 3aKOH paguOaKTUBHOTO pacraja.
19. Buapl ¥ 3aKOHBI PaJIMOAKTUBHBIX ITPOLIECCOB.
20. SnepHble peakuuu. 3aKOHbI COXpaHEHUs B sAepHbIX peakuusx. Jlenenue snep. Cunres
Aanep.

e

7.2.6. MeToauKa BBICTABJICHUS OLCHKH IIPHU NPOBEACHUH MPOMEKYTOYHOM
aTTrecTaluu

DK3aMeH MPOBOJUTCS MO TeCT-OuieTaM, KaxIblid U3 KOTOPBIX COACPKUT 12 3amaHui, Kak
0a30BOro YpOBHS CJIOKHOCTH, TaK M MOBbIIIEHHOTO. Bpems BeinonaHenust 60 munyT. Kaxkapiii npa-
BUJIBHBINM OTBET Ha BOIPOC B T€CTE OLIEHHUBaeTcs 1 GarioMm.

1. Onenka «HeymoBIeTBOPUTENBHO» CTABUTCS B ClIydae, €CJIM CTyIEeHT HaOpan MeHee 4
0asioB.

2. Ouenka «YIOBJIETBOPHUTEIBHO» CTABUTCS B CiIy4ae, €Clii CTyJIeHT Habpan oT 4 10 6
0aioB

3. Onenka «XopoIIo» CTaBUTCS B Clydae, €CJIM CTyACHT Habpai ot 7 10 9 6amios.

4. Onenka «OTIMYHO» CTaBUTCS, €CIIH CTYACHT Habpan ot 10 mo 12 6amios.

7.2.7 I1acniopT OLICHOYHBIX MATEPHAIOB

Kontponupyemsie pas- .
Konx xonTponupyemoint komne- | HanmeHoBaHHE OLIEHOYHOTO
Ne ni/m | nenbl (TEMbl) TUCHUIIIN-
TEHUUHU cpencTaa
HBI
1 Mexanunka OIIK-1 Tecr
OIIK-3 KonTpoJsibHbIe 3a1aHMs 1014 3a-




IIUTHI JA0OPATOPHBIX padOT
YcTHBIN onpoc

2 |MexaHuueckue KojacOaHus OIIK-1 Tect

Y BOJTHBI OIIK-3 KoHTposbHbIe 3a1aHus U1 3a-

IIUTHI TA0OPATOPHBIX padOT
YCTHBIN onpoc

3 |MonekynsapHas (hu3NKa 1 OIIK-1 Tect

TCPMOIMHAMIKA OIIK-3 KoHnTposabHble 3a1anus uis 3a-

IIUTHI JA0OPATOPHBIX padOT
YcTHBIT onpoc

4  |DnexTpocTaTHKa U TO- OIIK-1 Tect

CTOSIHHBIN TOK OIIK-3 KonTpoJsibHble 3a1aHus 1014 3a-

IIUTHI TA0OPATOPHBIX padOT
YcTHBII onpoc

5 [9nexTpomarneTusm OIIK-1 Tect

OIIK-3 KonTtponbHbIe 3a1anus 114 3a-

IIUTHI JJA0OPATOPHBIX padOT
YcTHBII onpoc

6 ['eomeTpuueckas u BoJI- OIIK-1 Tect

HOBAasl OTITUKA OIIK-3 KonTposibHble 3a1aHus 1014 3a-

IIUTHI JA0OPATOPHBIX padOT
YcTHBIM onpoc

7 KBanroBas pusuka OIIK-1 Tect

OIIK-3 KonTposibHble 3anaHus 1014 3a-

IIUTHI TA0OPATOPHBIX padOT
YcTHBIM onpoc

8 AnepHas puzuka OIIK-1 Tect

OIIK-3 KonTposibHble 3a1aHus 1014 3a-

IIUTHI TA0OPATOPHBIX padOT
YcTHBIM onpoc

7.3. Meroanueckue Marepuabl, ONpeAe/siioe Npouexypbl OUeHUBAHUS 3HAHHUH,
YMeHH, HABBIKOB U (MJIM) ONbITA eATeJIbHOCTH

TectupoBanue (110 TeMe WM UTOTOBOE) OCYLIECTBIISIETCA, JINOO MPU MOMOLIU KOMIIBIOTEP-
HOM cHuCTeMBbl TECTUPOBaHUS (B cEMECTpe), TMO0 C UCIOJIb30BAHUEM TECT-33JJaHUil Ha OyMaKHOM
HocuTene. Bpems tectupoBanust 60 MUHYT. 3aTeM OCYIIECTBIIIETCS IIPOBEPKaA TecTa (aBToMaTHye-
CKU MPOTrpaMMOii) WIIM 3K3aMEHATOPOM U BBICTABJISIETCS OLIEHKA COTJIaCHO KpUTepusM. TecTsl co-
JepxKaT 3a7a4u, Kak 6a30BOro ypoBHS CJIOKHOCTHU, TaK U MOBBIIIEHHOTO.

K kaxnoit maboparopHoii paboTe NpeUIoKEeHbI MATh BAPUAHTOB IO MATh 3aJaHUM, Coaep-
KaIUX OJIMH TEOPETUYECKUH BOIPOC M HECKOJIFKO KaueCTBEHHBIX 33/1a4 110 TeMe JIab0paTopHOM
paboThl. 3aaHus BBIIOJIHAIOTCS CTYI€HTOM AoMa. Ha 3aHATHH BeeTCsl yCTHBIN ONpOcC MO peleH-
HBIM BapHWaHTaM.

8. YAEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

8.1. Ilepeuennb yueOHOH JuTEepaTypbl, HEOOX0AUMOM /I OCBOCHUSI TUCIUNIMHBI

OcHoBHas JIUTEpaTypa

Tpodumona T. U.
Kypc ¢uzuku : Yueb. nocobue. - 15-e uzn., crepeorun. - M. : Axkagemus, 2007. - 560 c. -
ISBN 978-5-7695-4565-8 : 495-00.

8.1.1




CageabeB U.B.
Kypc o6meit ¢puzuku : B 5 kH.:
URL: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=704

8.1.2 URL: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=705
URL: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=706
URL: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=707
URL.: http://e.lanbook.com/books/element.php?pll cid=25&pll id=708
813 CagesbeB U.B.
Kypc o6meit ¢puzuxu : B 5 kH.: Yue6. nocodue. Ku.1 : Mexanuka. - M. : Actpens: ACT,
2005. - 336 c. : mn . - ISBN 5-17-002963-2 : 131-00.
814 CagesbeB U.B.
Kypc o6meit ¢puzuxu : B 5 ku.: Yueb. nocodue. KH.2 : DnekTpuuecTBo U MarHeTusM. - M. :
Actpens: ACT, 2005. - 336 c. : mi . - ISBN 5-17-003760-0 : 131-00.
815 CagesbeB U.B.
Kypc o6meit ¢puzuxu : B 5 ku.: Yue6. nocodue. Ku. 3 : MonexynsipHas ¢pusnka 1 TepmMo-
muHamuka. - M. : Actpens: ACT, 2005. - 208 c. : wir . - ISBN 5-17-004585-9 : 131-00.
816 CagseabeB U.B.
Kypc o6meii ¢puzuxu : B 5 ku.: Yue6. nocodue. Ku.4 : Bonusl. Onruka. - M. : Actpens:
ACT, 2005. - 256 c. : un . - ISBN 5-17-004586-7 : 131-00.
CagseabeB U.B.
8.1.7 | Kypc obuieii ¢pusuku : B 5 kH.: Yueb. mocodue. Ku. 5 : KBantoBast ontuka. Atomuas Gu-
3uka. ®usnka tBepaoro tena. u3nka aTOMHOTO SAPA U JIEMEHTAPHBIX YacTull. - M. : Ac-
tpenb: ACT, 2005. - 368 c. - ISBN 5-17-004587-5 : 131-00.
318 Boabkenmreiin B.C.

COopnuk 3amau o odmemy kypcy ¢usuku. - CII6. : Kaumwxnbrit mup, 2005. - 328 ¢. - 151-
00.

JlonoJIHNTEIbHASI JINTEpaTypa

8.1.9

Meroanka pemieHus 3aaad no Gpu3ruke B TEXHUUECKOM By3e [ DnexkTpoHHbii pecypc] . U.1 :
Mexanuka. MonekynsipHas Gu3uKa 1 TepMOJIMHAMUKA. DJIEKTPOCTATHKA. - DJIEKTPOH. TEK-
ctoBeie, rpad. maH. ( 1,35 M0 ). - Boporex : ®I'bOY BO "Boponexckuii rocygapcTBeH-
HbIN TexHnueckuil yausepeutet”, 2016. - 1 daitin. - 30-00.

8.1.10

Ayo6oBuuxas T.B.

MonekynsapHas ¢uzuka u TepMmoanHamuka [Tekct] : yaueonoe nmocodue / {yboBumnkas T.
B., Mockanenko A.I', Tatesauna E.I1., Typaesa T.JI. / DI'BOY BO "Boponex. roc. TexH.
yH-T". - BopoHex: BopoHexckuil rocynapcTBEHHBIM TeXHUYEeCKUi yHuBepcuteT, 2018. -
90 c. - bubmmorp.: ¢. 87 (12 nasg.). - ISBN 978-5-7731-0696-8 : 350 7k3.

8.1.11

@®oH/1 OLIEHOYHBIX cpeAcTB N0 ¢usuke. MexaHuka, MoJIeKyJIApHasa (QU3UKA U TepMo-
AUHAMMKA [ DNEKTPOHHBIN pecype | : MeTtoauyeckne ykazaHus Il CaMOCTOATEILHOM pa-
00ThI M TECTUPOBAHUS 3HAHUMN CTYJIEHTOB BCEX TEXHUYECKUX HANPABICHUHN U CHEHaTIbHO-
cteit ouHoit popmbl 00yuenust / Kad. pusuku; Cocrt.: A. I'. Mockanenko, T. JI. Typaesa, E.
I1. TarpsiauHa, E. H. [lonamapenko . - DneKTpoH. TEKCTOBbIE, Tpad. naH. (5, 27 MO). - Bo-
ponex : ®I'BOY BIIO "BopoHexckuil rocyiapCTBEHHBIM TEXHHYECKHIl yHHUBEpCUTET",
2014. - 1 ¢aiin. - 00-00.

8.1.12

Yepros AT.
3agauHuk 1o ¢usmke : yueod. mocodue. - 8- u3a., nepepad. u gom. - M. : duszmartaut, 2005.
- 640 c. - ISBN 5-94052-098-7 : 291-00.

Y4yeOHO-MeTOAUYEeCKHE PA3PA0OTKHU

Mockanenko A.T'.

8.1.13 | Konebanuss u Bomusl: / A. T'. Mockanenko, E. II. Tarpauuna, M. M. Tpery6os, T.
JI. TypaeBa - Boponex: ®I'BOY BO «BopoHexckuil rocynapcTBeHHbIH TEXHUYECKHI
yauBepcute», 2018.- ISBN 978-5-7731-0670-8

8.1.14 | Mockanenko A. I'.

OcHOBBI KBAaHTOBOW CTAaTUCTUKU U (¢u3uku TBepporo tena:/ A.I'. Mockanenko, M.H.




lapmuna , E.I1. Tatesnuna u np. ®I'6OY BO "Boponex. roc. texs. yH-t", kad. pusuku. -
Boponex : BopoHexckuil rocy1apCTBEHHbBIN TeXHUYEeCKUU yHuBepcutet, 2017. - 109 c. :
ui. - bubmumorp.: c. 154-174 (221 nass.).

8.1.15

243-2010 Mexannka. MeTtoauveckue yka3zaHUs K BBITIOJIHEHUIO J1a0OpaTOPHBIX pabdoT 1o
mucrurmuae "Oomas Gusuka" st CTyJIeHTOB BCEX CIeNUAbHOCTEH 04HOU (PopMBI 00y-
yeHusi / YaeOHo-nabopaTopHsIil 1ieHTp Kadeap obmieit pusuku; Coct.: A. I'. MockaneHko,
N. A. Cadonos, H. B. Marossix. - Boponex : [OYBIIO "Boponexckuii rocynapcTBeH-
HbIM Texunueckuil yausepeutet', 2010. - 45 c. - 00-00.

8.1.16

31-2014 MeTtoandeckue yka3aHUsl K BBIIIOJHEHHUIO JIA0OPATOPHBIX paboT mo pazaery "Mo-
JeKysipHasi GU3UKa ¥ TEPMOJHHAMUKA" TSl CTYACHTOB BCEX TEXHUYCCKUX HAIPABICHUHN H
cnenuanbHocTe ouHoi ¢opmbl o0ydenus / Kad. ¢usuku; Cocr.: A. I'. Mockanenko, M.
H. T'apminna, H. B. Maroseix, T. JI. TypaeBa, b. I'. Cyxononos. - Boponex : ®I'bOY
BIIO "Boponexckuii rocynapcTBeHHbIM TexHuueckuit ynusepcuter”, 2014. - 44 c. - 00-
00; 154 >ks3.

8.1.17

153-2016 Meroanueckue yka3zaHus K BBIIOJIHEHUIO JaOOPaTOPHBIX padoT 1o teme «Mexa-
HUYECKUE KOJICOAHUsI U BOJIHBDY JUCUMIUIMHBI «Du3uka» uis CTyIEHTOB BCEX TEXHUYE-
CKHUX HANpaBJICHUH M crenuanbHOCcTe o4HOM (popmbr 00ydeHust / Kad. ¢usuku; Cocr.:
A.I'. Mockanenko, H.B. MatoBbix, M.H. I'apmuna, E.I1. TarbsiHuHa. - D1€KTpOH. TEKCTO-
Bble, rpad. man. (515 K06). - Boponex : ®I'bOY BO "Boponexckuil rocyaapcTBEHHBIH
texHnueckuid yuusepeutet", 2016. - 1 gaitin. - 00-00.

8.1.18

389-2010 KontpoabHble 3ajaHus U1l 3a4eTa 1o JabopaTOpHbBIM paboTaM MO AUCLUILIIHE
"®uzuka", "Mexanuka. MonekyispHas ¢uU3MKa U TepMOJIMHAMHUKA" JJi CTYAEHTOB BCEX
crenuaibHocTe ouHoU Gopmbl 00yuenus / Kad. oodmeit ¢puzuxu; Coct.: A. I'. Mockanen-
ko, M. H. lN'apmuna, E. II. Tatesaauna, C. B. bByposa. - Boponex : [OYBIIO "Boponex-
CKUM rocynapcTBeHHbIN TexHudeckuil yausepcurer”, 2010. - 61 c. - 50 3k3., 00-00.

8.1.19

45-2014 ®onp OLIEHOYHBIX CPEACTB MO (huzuke. MexaHuka, MOJeKyIspHas (U3HUKa U Tep-
moaunamuka / Kad. dusuku; Coct.: A. I'. Mockanenko, T. JI. Typaesa, E. I1. TarbsiauHa,
E. H. Tlonamapenko . - DJIeKTpoH. TEKCTOBbIE, rpad. AaH. (5, 27 M6). - Boponex : ®I'bOY
BIIO "BopoHnexckuii rocynapcTBeHHbIN TexHuueckuili ynusepcuretr”, 2014. - 1 daiin. - 00-
00.

8.1.20

139-2013 Meroauueckue yka3aHusl K JJabopaTOpHBIM paboTaM Mo pazjeny "DIeKTpuyecT-
Bo" mucuuminunbl "®@uzuka" / Kad. dusuku; Cocr.: A. I'. Mockanenko, T. JI. Typaesa, H.
B. MaroBeix, A. ®. Tarapenkos, . A. CadoHOB. - DneKTpoH. TeKCTOBBIC, Tpad. maH. ( 1
MO6 ). - Boponex : ®I'BOY BIIO "BopoHexckuil TocyJapCTBEHHbIH TEXHUUYECKUN YHH-
Bepcutet", 2013. - 1 daiin. - 00-00.

8.1.21

128-2014 Metoauyeckue yKa3aHus K BBIIIOJHEHUIO JTJAOOPATOPHBIX padoT 1o TeMe "DIek-
tpomardeTusMm" / Kad. ¢usuku; Coct.A. I'. Mockanenko, T. JI. Typaesa, H. B. MaroBsix,
M. H. I'apminna, A. ®@. Tarapenkos, O. 1. Pemuzosa. - Boponex : ®I'6OY BIIO "Bopo-
HEXCKUM rocyapCcTBEHHbIN Texunueckuil yausepcuret', 2014. - 55 c. - 00-00; 154 >k3.

8.1.22

123-2014 Metoauueckue yKkazaHus K J1a00OpaTOpHBIM paboTaM IO BOJIHOBOM ONTHKE IO
mucuumnie "®dusuka" / Kad. ¢usuku; Coct.A. I'. Mockanenxo, T. JI. Typaesa, E. II.
Taresauna, H. B. MaroBeix, A. ®@. Tarapenkos. - Boponex : ®I'bOY BIIO "Boponex-
CKUH rocynapcTBeHHbIN TexHudeckuil yausepcuret', 2014. - 31 c. - 00-00; 154 5k3.

8.1.23

235-2011 DnextpuyectBo. Marnetusm. BomHoBas ontuka : KoHTpoibpHBIE 3amaHus s
3adera 1o JabopaTopHbIM pabotam mo mucuumuimHe "®dwuszuka" / Kad. obmeit dusukw;
Cocrt.: A. I'. Mockanenko, M. H. TI'apummna, E. 1. Tatesnuna, C. B. bypoBa. - DnekrpoH.
TekcToBbIe, Tpad. gan. ( 3,7 M6 ). - Boporex : ®I'bOY BIIO "Boponexckuii rocynapct-
BEHHbIN TexHnueckuil yuusepeutet", 2011. - 1 ¢aiti. - 00-00.

8.1.24

38-2015 Dnexrpocraruka. [locrossHHBIN TOK. DnekTpomarHeTusM : KoHTpobHbIE 3a0aHUS
o jjabopaTopHbeIM padoTtam o guciuiuHe "duzuka" / ®I'BOY BIIO "Boponexckuii ro-
CyJapCTBEHHbIN TexHuueckuil yausepcuret'”, 2015. - 1 daiin. - 00-00.

8.1.25

210-2010 Metoauueckue yka3aHus K JJaOOpaTOpHbIM paboTaM IO KBaHTOBOW (PU3UKE 110
muciuruHe "Ousnka" / YuebHno-nabopaTopHslil ieHTp Kadenp oodmeit ¢pusnku; Coct.: A.




I'. Mockanenxo, A. 1. I'py3nes, O. C. Xabapoga, E. I1. Taresinuna. - Boponex : FOYBIIO
"Boponexckuii rocynapcTBeHHbIN TexHndyeckuil yausepcutet", 2010. - 44 c. - 00-00.

g 126 | CTYACHTOB BCEX TEXHHYECKHX HanpasiieHUid o4HOM ¢opMmbl oOyuyenus / Kad. busuxuy;

43-2014 Metonuueckue yKa3aHus K JJabopaTOpHbIM paboTaMm 1o pU3MKe aToMa U A1pa JUis

Cocr.: A. T'. Mockanenko, T. JI. TypaeBa, O. C. Xa6apoga, E. I1. Tarbstauna, M. H. T'ap-
muHa, A. A. [lonraues, H. B. MatoBeix. - Boponex : ®I'6OY BIIO "Boponexckuii rocy-
JnapcTBEHHbIN Texunueckuil yuusepeutet", 2014. - 34 ¢. - 00-00; 154 k3.

8.1.27 | crosTenpHOM pabOTHI M TECTHPOBaHMs 3HAHKH 1Mo auciuiLirae "®usuka" / Kad. ¢pusukm;

63-2013 Snepuas ¢pusnka u MEMEHTAPHBIC YaCTUIIBI : METOANYEeCKUE YKA3aHU I CaMO-

Cocrt.: A. I'. Mockanenko, E. [1. Taregauuna, M. H. T'apmuna. / Boponex : ®I'bOY BIIO
"BopoHexckuii rocyapcTBeHHbIN TexHuuyeckuil ynusepcuter", 2013. - 1 ¢aiin. - 00-00.

8.1.28 | Kag. ¢usuky; Cocr.: A. I'. Mockanenko, M. H. I'apmmna, E. I1. Tatesauna, T. JI. Typae-

48-2015 KBanroBas onruka, ¢puszuka atroMoB U sjaep. Pusnka noiaynpoBoaHUKOB : Kon-
TPOJIBHBIC 3aJIaHMsl IS 3a4eTa 1O JabopaTopHBIM paboTam mo aucturuimHe "dusuka" /

Ba, O. 1. Pemusosa. - DnexkrpoH. TekcTroBble, rpad. aad. (704 KO6). - Boponex : ®I'BOY
BIIO "BopoHnexckuii rocyqapcTBeHHbIN TexHuueckuilt yausepcuret", 2015. - 1 daiin. - 00-
00.

8129 MpaBJICHUN U crenquanbHocTe ouHol opmbl oOyuenus / Kad. dpusuku; Coct.: A. I'. Moc-

49-2015 Utorosslie Tecthl 10 (usuke : KoHTpoiabHbIE 3aAaHUS Ui BCEX TEXHUYECKUX Ha-

kanenko, M. H. I'apmuna, E. I1. Tatesanuna, T. JI. Typaesa, E. H. I[lonomapenko. - Dnek-
TPOH. TEKCTOBbIE, rpad. naH. (4,6 MO). - Boponex : ®I'bOY BIIO "Boponexckuii rocy-
JapCTBEHHBIN TexHnueckuil yuusepeuret', 2015. - 1 daiti. - 00-00.

8.1.30 | BO "Boponex. roc. Texd. yH-T", Kad. husuku. - BopoHex : BopoHexckuii rocyrapcTBeH-

Kosiedbanus u BoJIHBI [ D1EKTpOHHBIN pecypce] : yuebHo-Meroaudeckoe nocodue / ®I'bOY

HbIM TexHuueckuil ynusepcutet, 2018. - 84 c. : wi. - bubauorp.: 10 Hazs. - ISBN 978-5-
7731-0670-8.

8.2. llepeuenb HHPOPMANMOHHBIX TEXHOJIOTHIH, HCIOJIb3yEMbIX IPH OCYIIECTBJIEHUH 00pa-

30BaTeJILHOIO NpoLecca 1o JUCHHILIMHE (MOY/110), BK/IIOYAs NepedyeHb JHIeH3MOHHOI0 IPo-
rPaMMHOr0 ofecrne4eHHs, pecypcoB HH(POPMALHOHHOI O-TeJIeKOMMYHHKAIIUOHHOM ceTn «UHTep-
HeT», COBPeMEHHBIX NPO(ecCHOHAIBHBIX 023 JAHHBIX U MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

DJiekTPpOoHHAas HH(popMaLMoHHAasi oOpa3oBaTesbHas cpena BI'TY, koa gocryna: http://eios.vorstu.ru/

IIporpamMmmHoe o0ecriedyeHre KOMIIBIOTEPOB AJIs1 CAMOCTOATEIbHOM U ayAUTOPHOM PadOThI:

Onepannonusie cucteMmsl cemeiictea MS Windows;

[Taker mporpamm cemerictBa MS Office;

[Taker opucHbix nporpamm Open Office;

[Iporpamma npocmoTpa ¢aiinos Djview;

[Iporpamma npocmoTpa ¢aiinos popmara pdf Acrobat Reader;
Wurepuer-6paysepsl Mozilla Firefox, Google Chrome

Hcnosb3yemble 3JIEeKTPOHHBbIE 0U0JIMOTEYHbIE CHCTEMBI:

Monyns kauroobecneuennoctu AUBC «MAPK SQL», kox noctyna:
http://bibl.cchgeu.ru/provision/struct/;

VYHuBepcurerckas 6nbanoTeka oHaiH, Ko nocTymna: http://biblioclub.ru/;

OBbC UzparensctBa «JIAHbY, kon noctyna http://e.lanbook.com/;

OBC IPRbooks, kox noctyna: http:// www.iprbookshop.ru;

Hay4dHas snekTponHas oubmmoreka eLIBRARY.RU, kox noctyna: http://elibrary.ru/.

I/IH(])OpMaIII/IOHHbIe ClIpaBOYHbLIC CUCTEMBI:



— noptaia gerepaabHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BHICLIETO 0Opa30BaHMUs,
Ko noctyna http:/fgosvo.ru;

— €IMHOE OKHO JIOCTYyIa K 00pa3oBaTelIbHBIM pecypcaM, Ko goctyna http://window.edu.ru/;

— OTKpBITHIN 0Opa3oBaTenbHblil pecypc HUAY MU®U, kon noctyna http://online.mephi.ru/;

— OTKpbITOE 00pa3oBaHue, KO noctymna: https://openedu.ru/;

— (usnueckuil nHGOPMALIMOHHBIN NOpTal, KoA noctymna: http://phys-portal.ru/index.html

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

Cnennanu3upoBaHHble JIeKIMOHHbIE ayIMTOPHH, OCHAILEHHbIE 000PYI0BaHUEM IS JIEKIIMOHHBIX
JTEMOHCTPAINI ¥ MPOEKTOPOM, CTAIIMOHAPHBIM 3KpaHOM (y4eOHBIN KOPITYC, PACTIONOKEHHBIN MO aJpecy:
MocxkoBckuii nip., 14)

Yu4eOHble 1a00paTOPUH, OCHALIIEHHBbIE HE00X0AUMbIM 000py10BaHUEM:
= JlabopaTopus “MexaHUKHU U MOJIeKYyJAApHOH pu3nkn”, ayn. 320 (yueOHbIit
KOpITyC, PacIoJIOKEHHBIHN 0 azpecy: MOoCKOBCKul mp., 14):
— OayIMCTUYECKUN MasTHUK ¢ HAOOPOM ITyJIb;
— MamuHa ATByAa;
— yCTaHOBKa JUIsl ONIPENIEICHUs] YIIPYTUX XapaKTEepUCTUK MATEPHAIIOB;
— yCTaHOBKa JUIsl UCCIIEI0BAHUE JABMKEHUS TEJI B AKUAKOCTSAX;
— TpUQUIAPHBINA N0/IBEC ¢ HAOOPOM JMCKOB;
— MagTHUK MakcBea;
— THUPOCKOII;
— (usuyYecKkuil U ynpyruii MasiTHUKU;
— 3BYKOBBIE T€HEPATOPbI;
— CTEH/IbI JJIS BBINOJIHEHHS] TaO0OPaTOPHOI0 IPAKTUKYMa MO0 MOJIEKYJISpPHON (pU3HKe U TepMOIUHA-
MUKE;
— crHenuanu3upoBaHHas MeOesb, KilaccHas J0CKa
= JlaGopaTopusi “JjeKTpOMarHeTu3Ma u BOJHOBOM onTukn”, aym. 326 (y4ueo-
HBIN KOPITYC, PACTOJIOKEHHBIN 10 aapecy: MockoBckuii mip., 14):
— CTeHJ JUlsd U3MEPEHHUS TOKa 3apsiIKU/pa3psaIKu KOHIEHCATOPa;
— wMoctuk Coty;
— CTEH/bI JJISl UCCIIEJOBAHMSI TApAMETPOB MPOCTEUIINX AIEKTPUUECKUX LENel;
— MarHeTpoH;
— COJICHOUJ;
— Habop KaTyleK UHAYKTUBHOCTH;
— ocumuorpad;
— CTEHJbI JJISl UCCIIEJOBAHMSI 3JIEKTPOMArHUTHBIX KOJIEOaHMii;
— ycTaHOBKa Juisl HaOmoAeHus kojel HproToHa;
— HCTOYHHUKHU CBETa, HA0Op MUPPAKIIMOHHBIX PELIETOK, ONTHYECKAsi CKaMbsl, MOJISIPU3AaTOPHI;
— crHenuanu3upoBaHHas MeOenb, K1accHas JocKa

= JlaGopaTopusi “JjeKTpOMarHeTu3Ma u BOJHOBOM ontukn”, ayn. 319 (y4ued-
HBIN KOPITYC, PACTOJIOKEHHBIN 10 aapecy: MockoBckuii mip., 14):
—  OnTuueckuit nupomerp OIIINP-09 ms skcniepumenTanbHO# npoepku 3akoHa Ctedana-
bospimana.
— YHuBepCaJIbHBIA MOHOXPOMATOP ULl U3yYEHHUs CIIEKTpa BOAOPO1a
— YcranoBka juist usydenuns onbita @panka-Iepna.
— YcranoBka st u3ydenus 3gdexra Xoa.
— VYcTaHOBKa AJIs U3y4EHUS BBIIPSIMIISIOIUX CBOMCTB MOJYIPOBOJHUKOBBIX JUOOB.
— VYcraHoBka ajs uzydeHus (oTONPOBOAUMOCTHU B MOJIYIPOBOJHUKAX.
— VYcTaHOBKa AJ1s U3y4EHUs SBJICHUS HCITYCKAaHUS CBETA B MOJYIIPOBOIHUKAX.



— YcraHOBKa Ul U3y4EHUs PaJUOAKTUBHOCTH.
— VYcraHoBKa sl ©I3MEPEHUs MOTIIomeHus 6eta-gactuil. 10.
—  Ocmwmtorpad ogHokaHansHBIH 25000

JucniieiiHplil KJ1acc, OCHAIICHHBIM KOMITBIOTEpaAMHU ¢ HEOOXOAMMBIM IMMPOTPAMMHBIM 00€CTICUCHHUEM Ay,
324, 322 (y4eOHBbIN KOpITyC, paCIoJIOKEHHBIN M0 aapecy: MockoBckui mip., 14)

AyIMTOpPUM ISl POBeJeHUs NPAKTHYECKNX 3aHATHI, 000pyJ0BaHHbIE POEKTOPAMH, CTALIUOHAPHBI-
MU SKpaHaMH U UHTEPAaKTUBHBIMU A0cKaMH, aya. 320a, 322 (yueOHbIi KopITyc, pacroaoKeHHbIN 1O ajl-
pecy: MockoBckuit nip., 14) u nqpyrue yuebnsie aynutopuu 317, 318, 323 u np. (yueOHbIl KOpITyC, pac-
MIOJIOXKEHHBIH 10 aapecy: MockoBckuit np., 14)

IMomemenus 1Jisi CAaMOCTOATEIbHOI PadOThI CTY/IeHTOB:
— ayn. 324 (yaeOHBIN KOPIYC, PACcOJIOKEHHBIN 10 aapecy: MockoBckuit mp., 14);
— OubnmoTteuHslil 3ai (yueOHBIM KOpIyC, pacloyoKeHHbIH 1o aapecy: MockoBckui np., 14, 1
ITaK);
— YHUTaNbHBIN 3aJ1 (YueOHBIH KopITyc, pacnoaokKeHHbIN 1o aapecy: MockoBckuii mip., 14, ayn 203)

IMomemenus 11 XxpaHeHUs U 00Cy:KUBAHHUSI 000pyaoBanusi: aya. 316 (yueOHBIM KOPITYC, pacIoio-
KEHHBIN 10 afpecy: MockoBckuii mp., 14)

OOGopynoBanme UIs1 HATYPHBIX JIEKIIHOHHBIX IeMOHCTPALMIA:
— 3aKoH COXpaHEHUS UMITYJIbCa
— Ckambs XKykoBckoro
— Maarauk Makcsemia
— T'mpockon
— Mopenb MOMEHTa CHIIbI OTHOCUTENBHO TOYKU U OCH
— Ilpubop st feMOHCTpaK ra30BbIX 3aKOHOB
— DnekrpodopHas MalIuHa
— Mogens cTosueli BOIHBI
— Habop omnbIToB 110 MHTEpEpEHLINN CBETA
— HabGop onbiToB 110 mudpakiuu cBera
— Habop omnbIToB 110 nossipu3anuy cBera
— Mopenb Noaspu30BaHHOIO CBETA
— Hab6op no ¢mroopectiennm
— Kawmepa Bunbcona

Buabl gesiTeIbHOCTH CTYI€HTA HA PA3JIMYHBIX 3Tanax /JeATeJbHOCTH
NpeAcTaBJeHbI B TA0 1ML

By yaeOHbBIX 3aHATHI JeaTenbHOCTh CTyICHTa

Jlexnms Hanucanne KOHCHEKTa JEKIUH: KPaTKO, CXEMaTU4YHO, MOCIJIEIOBATEIBHO
(buKcHpOBaTh OCHOBHBIE IMOJIOXKEHUS, BBIBOJIBI, (POPMYIHPOBKH, 0000II1e-
HUS; TIOMEYaTh Ba)XKHBIE MBICIH, BBIJENATH KIIOYEBBIE CIOBA, TEPMHUHBI.
[IpoBepka TEpMHHOB, NOHATHH C MOMOUIBIO SHUMKIONEIUH, CIIOBApEH,
CIPaBOYHHUKOB C BBIITMCHIBAHUEM TOJIKOBAaHMM B TeTpaab. OO03HaueHHE BO-
[IPOCOB, TEPMHUHOB, MaTepHalla, KOTOPbIE BbI3bIBAIOT TPYAHOCTH, IMOUCK OT-
BETOB B PEKOMEHJyeMol siureparype. Eciu camocTosTenbHO HE yaaercs
pazo0paThcsi B MaTepualie, Heo0xoaumMo chopMyITUpPOBaTh BOIIPOC U 3371aTh
[IPErnoJaBaTeNi0 Ha JIEKIIMM, Ha MPAKTUYECKOM, JaOOpPaTOPHOM 3aHSITUU
WM Ha KOHCYJIbTAlUH.




[IpakTHueckoe
3ansaTue

PaboTta ¢ KOHCIIEKTOM J'IGKIII/II\/II, IMOATOTOBKA OTBETOB K KOHTPOJIBHBIM BO-
mpocam, U3y4eHHE PEKOMEHIyeMou nuTeparypbl. Pazbop 3amad, paccMoT-
pEeHHBIX B yueOHOM aynuTopuu. Pemienue 3a1ad y J0CKM U Ha cBoeM pabo-
4eM MeCTE.

JlaGoparopnas pabota

JlaBoparopHble pabOThl MO3BOJISIOT HAYYUTHCS MPUMEHSTh TEOPETUUECKHE
3HaHUS, IOJYYCHHBIC HA JICKIINH M(WJIH) TIPH PEIICHUH KOHKPETHBIX 3ajad.
YroObl HanboJee panroHaIBFHO W TOJTHO MCIOJIh30BaTh BCE BO3MOYKHOCTH
71a00paTOPHBIX ISl TIOATOTOBKH K HUM HEOOXOJWMO: cIeqyeT pa3ooparb
JIEKIMIO TI0 COOTBETCTBYIOUICH TeMe, 03HAKOMHTBHCS C COOTBETCTBYIOIIUM
pazzenoM yueOHUKa, popaboTaTh JOMOIHUTEIbHYIO JINTEPATYPY U UCTOU-
HUKH, TTOJATOTOBUTH KOHCIIEKT M TMOJTIOTOBUTHCS K TOJYYEHHUS JOMYyCKa K
BBITIOJTHEHHUIO paboThI 10 Tpaduky. UeTko coOmroaaTh rpaduk BHITIOJTHEHHS
71a00paTOPHBIX padoT.

CamocTtosrenpHas paboTa

CamocrosrenbHas paboTa CTYJEHTOB CHOCOOCTBYET IIyOOKOMY YCBOEHUS
yueOHOT0 MaTepuana U pa3BUTUIO HABBIKOB camooOpa3zoBaHus. CamocTos-
TeNbHas padoTa MPEAIoIaraeT CISAYIOIINE COCTABIISIONINE:

- paboTa ¢ TeKCTaMu: y4eOHUKAMH, CIIPABOYHUKAMH, JOTIOJHUTEIHLHOU JIH-
TEpaTypoi, a TAK)KE U3YYEHUE KOHCIIEKTOB JIEKIIUH;

- BBIIIOJTHECHUE JOMAITHUX SaI[aHHfI;

- paboTa Ha/I TEMaMu JJIsl CAMOCTOSITEIIFHOTO U3yUCHHUS,

- yyactue B paboTe CTyIeHYECKHX HayUYHbIX KOH(EpEeHLINH, OJTMMIINAT;

- IOArOTOBKA K HpOMe)KYTO‘IHOI\/’I aTTeCcTalu.

[ToaroroBka Kk mpoMexy-
TOYHOU aTTecTaluu

['oToBHUTHCS K MPOMEKYTOYHOM aTTECTAllMU CIIEIYyeT CHUCTEeMATHYECKH, B
TEUEHHE BCEro cemecTtpa. MHTEeHCHBHASI MOATOTOBKA JOJDKHA HAYaTHCS HE
MO3/JHEE, YEM 33 MECSI-TIOJITOPa A0 MPOMEXYTOUHOM aTTectauuu. Bo Bpe-
MsI CECCHM MaKCHUMaIbHO 3(PPEKTUBHO HCIOJIb30BaTh BPEMs ISl TIOBTOPE-
HUS M CUCTEMAaTH3alliy MaTepuaa.




