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1 esn u 3apaum aucunmmael « GH3HKA

Hucunmmua «Pu3nka» uzydaercs Bo BTOPOM H TPETBEM CEMECTPE W NPEyCMaTPHBAET YTEHHE
JeKIHH, TPOBEJICHHE IIPAKTHYECKUX M JNabOPaTOPHBIX 3aHATHH, [OJYYCHHE pasiM4HOrO poja
KOHCYbTaLMH.

Heabwo aucuummmnubl «OU3HKa» SBIIseTCs dopmuposanue y crymentor TYCVYP uenocraoro
UPENICTABICHUS O (U3HYECKHX [IpolleccaX M  SBJICHHSAX, HNPOTEKAIOIUX B MPHPOJE, MNOHUMAHHUSA
BO3MOMKHOCTEH COBPEMEHHBIX HAYYHBIX METOJOB MO3HAHHSI IpUpPOJbI H BIANCHHA HMH Ha YDPOBHE,
HEOOXOMMOM JUIS PelICHHs NPaKTHYECKHX 3a1ad, BO3HHKAIONIHUX MPH BLUTOJIHEHUH NTPOQECCHOHATBHBIX
00sI3aHHOCTEH.

3amaqeit m3ydeHHst Kypca QU3HKH SIBISETCS OCBOCHHE CTYJICHTaMHU H YMEHHE HCIIONIB30BATE:
® OCHOBHBIX MOHATHIH, 3aKOHOB U MOJIEICIH:

MEXaHHKH,

TEPMOTHHAMHUKH,

JJIEKTPHYECTBA H MATHETH3MA;

KOJIeOaHH U BOJIH;

ONTHKH;

ATOMHOM DU3MKH;

du3uKH TBepOro Tena;

aepHOH PHIHKH;

® METOOB TCOPCTHIECKOTO H YKCIEPUMEHTATBHOTO HCCIENOBAHHI B (H3HKeE;
¢ METOJOB OLEHOK OPAIKOB HUIHUCCKUX BEJTHUHH.

VVVVYVYVYY

2 Mecto aucunminnel B erpykrype OOII

JucuumnmuHa — «Du3Mka»  OTHOCHTCH K YHCAY  JUCHHIIHH —~ MaTeMaTH4ecKOoro o
CCTCCTBCHHOHAYYHOTO IWKIA (0a30Bas 4acTh IMKJIA OOMIMX MaTeMaTHYECKUX H €CTECTBEHHOHAY YHBIX
JHCUHMIUTHE B (pe/lepaibHBIX rOCY1apCTBEHHBIX 06pa3oBaTe/bHbX CTaHAapTax BBICLIEr0 0Opa3oBaHUA -
®I'OC BO B1.512. 3HaHus 1 HaBBIKH, [0JIyYeHHbIe TIpH H3YYCHHH (PU3UKH, HCTIONB3YIOTCS B TIOCIIEAYIOMIHX
AUCIHIIIMHAX  TYMAaHATapHOTO LmKNa: «Punocodus», mpodeccHOHATBHOrO MUKIA: «Teoperuueckne
OCHOBBI 3NIEKTPOTEXHHKH», «MartepHasbl MIEKTPOHHOH TeXHHKHY, «DH3HYECKHe OCHOBBI JIEKTPOHUKH »,
«TBepnoteneHas 3nekTponnkay, «BakyymHas W nmasMeHHas ANIEKTPOHMKaA», «KBaHTOBast M oITHYeckas
JNICKTPOHMKAY,  «DH3MKA  KOHJICHCHPOBAHHOTO  COCTOSHHSY, «Hanoonexrponukay,  «®u3uxa
[0TTYyNpOBOHUKOBY, «KBaHTOBas MeXaHHKay, «Be30MaCHOCTD KH3HE IS TEAbHOCTH Y,

3. TpeboBaHus K pe3yJbTaTaM 0CBOCHHS AHCIHILIHHDI
Ilpotecc  m3ywenus mmcnumnuuer  «®dusuxay HanpaBieH Ha (OPMHPOBAHHE CIEAYIOIIHX
KOMIIETEHIIHH:

obwenpodheccuonansusie Komnemenyuu (OIIK):

1) cioco6HOCTS mpejcTaBnsTh ageKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHHIl HAyYHYIO KapTHHY
MHDa Ha OCHOBE 3HaHHS! OCHOBHBIX IOJIOKEHHH, 3aKOHOB H METOJIOB €CTECTBEHHBIX HAayK U MaTeMaTHKH
(OIIK-1).

B pesynemame usyuenun xypca gpuzuxu cmyoenmot donxcrui:

3HaTh (U3MYCCKHe OCHOBHI MEXaHMKH, MOJIEKYJISPHO# (Qu3UKH, NpUposy KoneGaHHI M BOJH,
OCHOBBI MOJIEKYIAPHOI (GU3HKH H TEPMOJHHAMUKH, DIEKTPHICCTBA H Mar"eTus3Ma, ONTHKH, aTOMHOI H
JIepHOH PH3HKH.

YMeTh HCIIOIB30BaTh TEOPETHYESCKHE 3HAHUS NpU OOBACHEHHH pE3yJIBTATOB JKCIIEPHMEHTOB,
IPHUMEHATH 3HAHUSA B 00IaCTH DH3HKH [UIS OCBOEHHS 001enpopecCHOHATBHBIX IMCIMILTHHE H PElIeHHs
podecCHOHANBHEIX 3aa4.

ButajeTs HaBbIkaMK QU3HYECKHX HCCIIEI0BAHMI.

2) c110coOHOCTH BLISIBIIATE CCTECTBCHHOHAYYHYIO CYIIHOCTH POOJIeM, BO3HHKAIOIUX B X0/
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poQecCHOHATBHOM JeATeNBHOCTH, IPHBIICYE JUIS MX pellIeHHs COOTBETCTBYIOIMH (r3HKo-
maTtemarmyeckuil annapar (OITK-2);

B pesynomame usydenus Kypca Qusuku CHIYOEHMbL O0ICHBL:

3HATH OCHOBHbIE 3aKOHBI MEXAHUKH, MOJICKY/ISPHOH QH3HKH, IPHPOLY KoseOanuii U BOJH, OCHOBBI
MOJICKYJISPHOH (BU3MKH H TEPMONMHAMHMKH, JIEKTPHIECTBA M MATHETH3IMA, OITHMKH, aTOMHOM U SOEPHOH
$U3UKH.

VMeTh BBIABIATH (DH3MUYECKYIO CYIIHOCTH NMPOO/eM, BOHUKAOLWIMX B XOAC npodhecCHOHATBHON
JESATEILHOCTH.

BiiazeTb HABBIKAMH HCIIOTb30BAHUS (PH3MKO-MATEMATHYECKOrO afiiapara JUld pCUICHHS STHX
npodiieM.

3) crIoCOOHOCTH UCIIONB30BATH OCHOBHBIE NIPHEMBI 00paboTKH M NIPEICTABICHUA
skcrepuMeHTanbHbIX JaHubX (OIIK-5).
3HaTH OCHOBHBIE PHEMbI 00pabOTKH IKCIIEPUMEHTATLHBIX JaHHBIX. .
VMeTh HCIOb30BATh TEKCTOBBIH PENAKTOp JUIS HAIMCAHHS OTYETOB 110 JaOOPaTOPHBIM paboram.
Hcnosns30BaTh HporpamMmy 006pabOTKH U TIPEeJICTABICHUSA pe3yIbTaToB.
Baanerh HAaBBIKAMH 0OpabOTKH 3KCIEPHMEHTAIIBHBIX PE3YJIHLTATOB.

4. O6beM JUCLMILIHHBI B BHABLI y4eOHOH paboTnl

O61mas TpyA0eMKOCTh AUCIMIUTHHBI COCTABIIACT 14 zaueTHbIX eauHuil (3ET).
Bun yuebHO# paboThl Bcero CeMecTpsl
4acoB
1 2 3 4
AyauTopHbIe 3aHATHS (BCETO) ; 210 1120 | 90
B ToM unciie:
Jlexnmu 84 48 36
Jla6oparopusle pabotsl (JIP) 43 32 16
[Ipaktuyeckue 3auaTys (113) 78 40 38
CamoctonTeibHas pabota (Beero) | 222 ' 132 | 90
B Tom uncie:
[TpopaboTka JISKIIMOHHOTO MaTepHasa H MOo/Ir0TOBKa K 70 40 30
KOHTPOJIBHBIM MEPOIIPUATHAM
[ToaroToBKA K IPAKTHYECKHUM 3aHATHSIM H BBIIOJIHCHUC 104 60 44
MHMBHYIbHBIX 3a/IaHu i
TToAroToBKA K BBIIOJHEHHMIO H 3aLIUTE Jab0OpaTOPHBIX 48 32 16
pabot
B[ IpOMEKYTOIHON aTTECTAIMH (IK3AMEH ) 72 36 36
O6mas TpyAoeMKOCTb, yac 504 288 | 216
3auerHbie eMMHULEL TPYAOCMKOCTH 14 g 3

JK3aMeH 2,3 ceMecTp
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S. Conepxanse nUCIUILTHHEI
5.1. Pazne)tsl AMCIMIUINH H BUIBI 3aHSTHI

T Dopmupy-
= = & & = g PMHpY
Ne 11/ Haumenosaune pasaena = §~ é % ERB g g ) = S 3 eMblc
° JHCITUITIITHHABI 5 Q = L% % 5 % o 5’ g g KOMIIETEH-1{HH
= = e} & W Q = (OHK)
BTOPOU CEMECTP
1 Krnaccuueckas n 10 8 8 26 52 OIK-1,
PENATHBHCTCKASA MEXAHHUKA OIlK-2,
OIIK-5
2 Monexynspaas ¢puznxa. 8 8 8 24 48
Tepmonunamuka. JremenTs
(usuyeckoit kunetTHky
3 ONeKTpocTaTHKa 8 8 8 24 48
4 Hocrosuuerit 6 4 10 20
INEKTPHYECKHH TOK B
MeTajllax, BAKyyMe U razax
5 DJIeKTPOMAardeTu3m 8 4 8 28 48
6 Konebanus u BosHbI 8 4 4 20 36
TPETUI CEMECTP
7 BonHoBas ontuka. 12 8 12 24 56 OIIK-1,
Bsaumoneiicteue uznyyenns ¢ OIlK-2,
BemecTBOM. KBanronas OIK-5
OINTHKA
8 DNIEMEHTBI KBAHTOBOH 10 4 12 24 50
MEXaHUKH
9 DNeMeHTBI KBaHTOBOIX 8 4 8 26 46
CTaTHCTHKH U (pU3HKH
TBEPJIOTO Tejia
10 DIeMEHTSI siftepHolt QH3uKH U | 6 6 16 28
¢u3nku seMenTapHBIX
yactuy. CoBpeMeHHas
thusuyeckas kapruHa Mupa

HUTOI'O, yacos 84 48 78 222 432
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5.2 CoepkaHne pa3ieoB JMCUHILIHHBI (110 JIEKITHSIM)

Ne
/1

HaumMmeHopanue
pa3nenos

Conepx(aﬂne pasaeiioB

Tpynoém-
KOCTb
(gac)

dopmupye i
MBIE
KOMIIETEHII
2874

BTOPOU CEMECTP

Khnacenyeckas 1
peJIATHBHCTCKASN
MEXaHHKA

1.1 Brenenue. Puszuka B CHCTEME €CTECTBEHHBIX
payk. O6mmas CTpyKTypa Kypca GU3HKH.
Mexanuka. OCHOBHBIE KHHEMATHYCCKHE
XapaKTepPUCTHKH HOCTYNATETBHOTO U
BpAIaTeJIbHOTO IBHKCHHS.
1.2 MHepuyaipHble CHCTEMBI OTCUETA H 3aKOHBI
Hetotona. Cuisl B Mexanuke. Pabora 1
kuHerudeckas sHeprus. KoHcepBaTHBHBIC CHIIBI
1 TIOTeHIMabHast YHeprus. CBA3b MEXTy CHIIOHN 1
NOTEHIMATBHOMN dHEPriuel. 3aKOH COXpaHeHHA
[OJIHOM MeXaHH4YeCKOH SHEPTHH B TOJIE
[HOTEHIMAIBHBIX CHIL. 3aKOH COXPaHCHHUS UMITY-
nbca. AGCOIIIOTHO yNPYrHi U HEYNIPYTH# yaaphl.
1.3 Heunepuuasnpnbie cucTeMbl 0Tca€Ta. CHIIbI
MHepIUH. J[BHKEHHE B T10JIe TATOTEHUA.
1.4 TTonsTue aOCOMIOTHO TBEPJOTO TeEA.
OCHOBHOE YpaBHEHHE [UHAMUKH abCOIIOTHO
TBepaoro Tena. MomeHT HHEpUUH. MOMEHT
criibl. MOMEHT HMITYJIbCcA. 3aKOH COXPaHEHHs
MOMeHTa uMITyJibca. KuHeTHYeCcKast SHeprus
BpallfaloIlerocs Tena.
1.5 Mocrynatet Ditaureiina. KnuemaTnka
CHENHATBHON TEOPHH OTHOCHTEILHOCTH.
JlunaMuKa CIIeHAIbHOH TCOPUH
oTHOCHTenpHOCTH. [ToHsaTe 00 001eH TeopHH
OTHOCHTEJIbHOCTH.

10

OIIK-1,
OIIK-2

MoJiekyasipHas
duzuka.
TepMoaHHAMHKA.
JJIeMeHThbI
puznyeckoi
KHHETHKH

2.1 MuKpococTOsHHE H MaKpOCOCTOSHHE.
DYHKIMA COCTOAHHSA. Y PABHEHHUS COCTOAHUSA
HIeaIbHOTO M PeaibHOTo rasa. Pacnpenenenue
SHEpTHH M0 CTereHsM cBo6o bl PYHKIHH
npouecca. BHyTpeHHAS dHepris HACaIbHOTO U
peaibHoro rasa. Pabota. Ilepsoe Hauaso
TepPMOJMHAMHKH. AIHabaTHYECKUHU Npolecc.
2.2 TernoéMKocTh HeanpHoro rasa. Kparkue
CBEJICHUS U3 TEOPHHU BEPOSTHOCTEH.
Pacnpezie/leHUS MOJIEKYJI 10 CKOPOCTSAM H
KHHETHYECKUM dHeprusMm. bapomerpudeckas
dopmyna. Pacnipenesiennue MOJIEKyJI 1O
NOTEHIIHAIbHBIM JHEPTUSIM (pacipeeicHue
bonsimana). Pacnpeenenne Maxkcpesa-
bonsrMana.

2.3 CtaTHCTHYECKHH BEC W DHTPOIIHS.
O6paTiMBIe W HEOOPATHMEIE TPOLECCHL. 3aKOH
BO3pacTanus SHTponuu. Tperbe Hadalo

OIIK-1,
OIIK-2
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TCPMOJIHHAMMKH. TepMoHHAMHYeCKHiT CMBICT
3HTpOMHHU. TernoBsle MalmuHEL.

2.4 Dnementhl pusHyeckoi kunetnky. Yactora
CTOJIKHOBEHHH, BpeMs U JUIHHA CROOOIHOTO
npobera. SIBnenns nepenoca B razax - gy,
BHYTPCHHEE TPCHHE, TEIUIONPOBOIHOCTS.
3aBuCHMOCTE KO3 dHIHEHTOB IIepeHoca ot
JaBJICHUSI U TEMIIEPATYphI ra3a.

3 JnekTpocraTuka

3.1 TloHsTHE 3IIEKTPOCTATHYECKOTO TOLA.
XapaKkTepUCTHKH HIeKTPHYECKOTO TIOJIs Teopema
["aycca s BexTopa HanpsokennocTH
SIEKTPOCTATHYECKOTO MOJIS B BAKyyMe.
IIpumenenue reopemsr "aycea k pacuery
HalPSIKEHHOCTH JJICKTPHYECKUX TOJIEH.

3.2 PaboTa CHIl 57eKTPHYECKOTO MO, Teopema
O HMPKYJIALNA BEKTOPA HANPAXKEHHOCTH TTOJIS.
Hotenuman u pasnocts notennuanos. Cesss
MEXy HapsDKEHHOCTBIO U IIOTEHIHATIOM.
Pacyer noTeHnuanon npocreimx
BNIEKTPHYECKHX I1011ei],

3.3 DnexTpryeckoe mose AU
DNEKTPHYECKUH THITOJb BO BHEIIHEM
SJICKTPUYECKOM TI0JIe. SIBNeHHE NOIApH3aHK
AudNeKTpUKoB. llonspusosanHoCTs MHANEKTpHKA
1 JINDJIEKTPHYECKast BOCTTPUUMYHBOCTD.
DIIEKTPHYECKOE CMEleHHe. Teopema I'aycca s
BEKTOPA JIEKTPHYECKOrO CMEUICHHS.
DIEKTPHYECKOE HOJE B AUBIEKTPUKE. Y CIIOBHA Ha
TPaHHIIE JIBYX THIIECKTPHKOB.

3.4 Dnextpuyeckoe mose BHYTPH IIPOBOJIHHKA H
€0 IOBEPXHOCTH. Pacnipenenenue 3apsina B
npoBoAHHKe. [IpOBOIHAKH B 3neKTpHUecKOM
none. JNEKTPOEMKOCTh YeHHEHHOTO
nposoxnuka. Konnencaropsr. Dneprus
3apsDKEHHOrO KOHJIEHCaTopa. DHeprus
SNIEKTpUYeCKoro nosst. O0bEMHAS MIOTHOCTD
SHEPTHH.

OIIK-1,
OIIK-2

4 HMocTosnubIii

JIEKTPHYECKHH
TOK B MeTaJLiax,
BaKYyMy M razax

4.1 HocrosnHbIif anexTpiyeckuii Tok. CHa i
IUIOTHOCTh TOKA. 3aBHCHMOCTH IJIOTHOCTH TOKA
OT XapaKTePUCTUK HOCHTeNeH Toka. Y paBHeHune
HETIPCPBIBHOCTH [T IVIOTHOCTH TOKa. CTOpOHHHe
CHIIBI ¥ 3.1.C. 3akoH OMa n JIxoyis — Jlenna B
nupdepennnatbHON 1 HETErpATBHO tbopme.
MomtHocTe TOKA.

4.2 DnexTpudeckuii Tok B BaKyyme. 3akoH
borycnasekoro — Jlenrmiopa.

4.3 DnexTpudecknii TOK B ra3ax. BHb! rasoBbix
paspsanoB. Mounsauns raza. PexomGunanms
HOHOB. HecaMocTosTensuslit 1 camocros-
TCIBHBIN paspsnsl. Bropuynas smuccust.
IonsTue o masme. ITnasma B MArHHTHOM TIOJTe,

OIlK-1,
OI1K-2
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5 JaeKTpoMarHe-
TH3M

5.1 MarguTHOe oy B Bakyyme. 3akoH buo-
Capapa-Jlannaca. Teopema 'aycca s BEKTOpa
aruuTHOH MHAYKUMH. TeopeMa O UPKYAIHN
BEKTOpa MarHUTHOI HHIyKimy. [lone conenonaa
u Toporza. [[BIKeHHE 3apsI0B U TOKOB B
marautEoM noste. Cruta Amnepa. Cuna Jloperna.
PaGoTa, coBepliaeMasi IIpH epeMelCHHH 11po-
BOJIHHKA M KOHTYpa ¢ TOKOM B MarHHTHOM IOJIC.
5.2 MarauTHOE 1IoJIe B BEIIECTBE. BHIIBI
smarneTHkoB. HamarnnueHHOCTh. BekTop
HANPSDKEHHOCTH MarHUTHOTO noJist. MarxuTHas
[IPOHHIIAeMOCTH cpe/ibl. TeopeMa 0 UHPKYJLALHHA
BEKTOpA HAIPSKEHHOCTH MArHUTHOTO MOJIS.
5.3 SIBneHuE AMEKTPOMArHHTHON HHAYKIIHH.
[IpaBuio MarHuTHOM Hoe. Dpdext
Xomna.Jleaua. ITpupoaa 3.1.¢c. HHAYKIIHH.
LlipKysiys BEKTOPa HANPSKEHHOCTH BUXPEBOTO
MArHHTHOTO [OJs. SIBjieHHe CaMOMHIYKIIHH.
WHaykTuBHOCTS. B3anMHas HHIYKIHAS. Tok npu
3aMBIKAHHH M pPa3MBIKaHHH LIEIH.
5.4 DHeprus MaruuTHOTO MOJIA. OOBEMHAR
[UTOTHOCTH 3HEPTHA. BHXpeBOe 3JIEKTPHUICCKOE
none. Tok cMemenus. YpaBHeHus Makcseuia B
WHTerpaIbHON 1 I depeHunanbHOR (dopMmax.
OTHOCHTEABHOCTD YMEKTPHUECKOro U MAarHUTHOI'O
MOJIEH.

OIIK-1,
OIlK-2

6 KoJie0anus u
BOJIHBI

6.1 Mexannueckue xosebanus. MneansHbli
rapMOHHYECKHH OCIHILIATOP.
TuddepeninaibHOe ypaBHEHHE FapMOHHHECKOr0
OCHMJUIATOPA U €T0 peleHne. AMILTHTY /A,
yactoTa ¥ (asza Kojnebanui. JHeprus
rapMOHHYECKOTo KoJIeOaHus. CgobonHblie
3aTyXaroume Kojnebanus oCuuIATopa ¢
noTepsMH. BhIHYKICHHBIE KOTICOaHH . Cnoxxenue
xoneGanuii (Guennus, Gurypsl Jiuccaxy).

6.2 DNeKTPOMATHHTHBIE KOJIEOaHNS. CsobonHble
Kosie0anus — COOCTBEHHBIE H 3aTyXarOIIHE.
BeiayxaeHHbIe Konebanusi. Pe3oHaHc ToKa U
HarnpsokeHust. [lepeMeHHBIH TOK.

6.3 BoJHbI B ynpyroi cpefe. Y paBHEHHE BOJIHBL
JIMHA BOJHBL, aMILTUTY/a BOJIHBI, BOJHOBOC
ymciio, paza BoaHbL. PazoBasi CKOPOCTH YIPYTHX
BOJIH B Ta3ax, XKHMIKOCTAX H TBEPABIX TelaX.
["pynmoBas ckopocTh. BoJIHOBOE YPABHCHHE.
JHepreTHUYECKHE XapakTEPHCTHKH YIIPYTHX BOJIH.
Bexrtop YMoBa. MaTepdepenius 1 qudpakuusd
soui. Crosune BonHbL Db dext Horutepa B
aKyCTHKe.

6.4 DIeKTPOMATHUTHBIC BOJTHBL Y PABHEHHS
ITOCKHX B cepruyecKHX BOJIH. BonHosoe
ypaBHEHHE Ui JJIEKTPOMArHUTHOTO MO
JHepreTHYECKUE XapaKTEPHCTHKH
IEKTPOMATHHTHBIX BOJIH. BekTOp ITo#HTHHTA.

OIIK-1,
OIIK-2
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TPETUU CEMECTP

7 BoanoBag onruka.
B3anmojeiicTeue
H3JIYYEeHHS ¢
BEmeCTBOM.
Ksanrosasi onruka

7.1 KoTepeHTHOCTD CBETOBBIX BOJIH.
WHrepdepenins cera OT JByX KOTePEHTHBIX
UCTOYHHKOB. Onbrr FOHra. Mureppepentus
CBETa B TOHKHX ILIeHKaxX. [IpocseTiieHHe omruxy.
Hureppepomerper.

7.2 [lndpaxuus ceerosbix Bosn. [Npuaimn
I'oitrenca-®penesst. Meton 308 Openens.
Jmdpakuns Openens Ha OTBepCTHH W IHCKe.
Huppakius Opayurodepa Ha 01HOH mETH |
AH(QPAKIHOHHOM penietke. Pa3pemaromas
CIOCOOGHOCTB ONITHYECKUX IPHGOpoB. [Tonstre 0
roJIorpapuIECcKOM MeToIe TTONYUCHHS i
BOCCTaHOBJIEHHS H300paKeHHIA.

7.3 Homnspusaums ceeta. EctecTBennbIii 1
NOJIsipu3oBaHHbIH cBeT. [lonyuenne u ananus
JIHHEHHO-MIOTIAPU30BAHHOTO CBETA. 3aKOH
Masttoca. Tosapusanus cBeta ipu oTpaskeHuq.
3akoH bprocrepa. [[Boiinoe nydernpenomienue.
[Ipoxoxnenue cBeta yepes $hazoBble MIACTHHKY.
Wurepdepenins monspusosannoro ceeta.
DNEKTPO- U MArHHTOONTHYECKHE HPPEKTEL.

7.4 B3auMo/eiicTBHE H3ITydeHHS C BEIECTBOM.
HopmanbHas 1 aHoManbHas qucepeH.
Hornomenue ceeta. 3akon Byrepa. Casss
AUCIIEPCHH ¢ moromeHneM. Paccesnne crera.
7.5 TennoBoe U3Jy4eHne U TIOMUHECIICHITHS.
CrieKTpasnbHBIE XapaKTEPHCTHKH TEMLIOBOTO
H3JIy4eHus. AGCOMIOTHO YepHOE Teo. 3aKoH
Kupxroda. 3akon Credana — Bonsnmana.
3akone! Buna. ®opmyina [Tnanka. Ksantosoe -
00BsCHEHUE 3aKOHOB TEIIOBOTO H3/IYYCHHUS.
7.6 KoprycKy sIpHO-BOJIHOBO# [Iyaiu3M cBeTa.
O¢dexr Komnrona. Jlapnenue ceera.

12

OIIK-1,
OIlK-2

JJIeMeHThbI
8 KBaHTOBOIl
MEXaHHKH

8.1 BosiHoBBIe cBoiicTBa MEKpOUacTHIL. | HoTesa
zte bpoins. JTudparius MuKkpodacTHiL,
CooTHomenne Heonpenenénuocreit I eizeHOepra.
Bosnnosas ¢hyHkuus, ee craTHCTHYECKH CMBICH.
Ypaenenue lpepunrepa. KBanrosas yactuma s
IIPSAMOYTOJIBHOH MOTEHIHAIBHON sIMe.
8.2 ITy4ok "acTuiy B 1101 MPAMOYTOIBHOTO
noTeHnHanpHoro bapeepa. TyHHenbHBIH 3¢ deKT.
8.3 INonsTHe cOOCTBEHHOTO MATHATHONO MOMEHTA
JaCTHIBL M ciuHa. [TonHbIiT MOMEHT HMITYIBCA
JaCTHUIIB! U ITOJHBIA MarHHTHBIH MOMEHT.
KBaHTOBOMeXaHHYECKOE ONMHCAHHE ATOMOB.
Craunonaproe ypastenue [lpenuurepa s
aToma Bojiopoaa. BonnoBele pynknuu u
KBaHTOBBIE YHCsIA. TeOpHs MHOTO3JIEKTPOHHOTO
aroma. Hpunnun Iaymu. KpatHocTs
BbIposIeHus. [IpaBuia orbopa a1 KBaHTOBBIX
IepexoaoB. MexaHU4ecKkuil H MarHATHBIH
MOMGEHTBI amomos. I HpoMarHuTHoe OTHOIIeHHE.,

10

OIIK-1,
OIIK-2
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Onwit Ultepna n Tepnaxa. Oddexr 3eemana u
llTapka. DMIUPHYECKUE 3aKOHOMEPHOCTH B
aromupix crekrpax. QopMyia baibmepa.

8.4 KpanrtoBas Teopust Mosiekyn. KsantoBas
pEpoaa KoBaneHTHOH cBs3u. [lonaTue 00
obMennoM BzaumojeiicTBun. CHeKTpbl MOJICKYI —
31eKTPOHHBIE, KoslebaTebHbIe, BpaIaTeIbHBIC.
KoMOHUHAILIMOHHOE paccesHHe CBETa.

8.5 CrioHTaHHOE ¥ HHIYIHPOBAHHOE U3JIyUCHHE.
WuBepcHOe COCTOsHUE BemecTsa. OCHOBHbIC
KOMIIOHEHTEHI Jla3epa. Y CIOBUs yCHIICHHS U
rerepaniu ceeTa. CBOMCTBA JIA3EPHOTO
m3aydenus. OCHOBHBIE THIIBI JIA3EPOB H UX
TIpHMEHEHHE.

9 JJIeMeHTHI
KBAHTOBOH
CTATHCTHKH H
$u3uKH TBEPIAOTO
Tesa

9.1 OCHOBBI KBAHTOBOH CTATHCTHYECKOH QH3UKH.
[IpUHIUN TOKASCTBEHHOCTH 9aCTULL. bo30HE! H
(epmuonnl. PazoBoe NPOCTPAHCTBO H GYHKIHS
pacnpenenenus. Pacmpenenenus bose —
Ditamrreitna u ®epmu — Jupaka. [lonsrie
[I7IOTHOCTH cOCTOsHMI. DOTOHHBIH HAeaIbHBIHA
ra3. Pacipenenenue GOTOHOB 10 IHEPIUAM.
dopmyna Ilnanka.

9.2 DJeKTPOHHBIH UAcaILHBIA ras.
Pacnpe/enenne 3/EKTPOHOB MO SHEPTHAM MU
pa3IMYHBIX TeMIEpaTypax. 3aBHCUMOCTh YPOBHS
depmu OT TEMIIEPATYPBI.

9.3 Teopus TEMJIOEMKOCTH TBEP/BIX TEIL.
SneMeHTH! Kpuctasvtorpaduu. TertoBee
Kose0anust KPUCTAUINYECKOH PEHICTKH.
TemnoBble CBOHCTBA TBEPIBIX Tel. Teopus
TermoeMKoCTH DitHmTeliHa. Teopus
ternoeMkocTH Jlebas.

9.4 DneMeHTHI 30HHOH TEOPUH TBEPJBIX TeJl.
PaciileryieHHe SHEPreTHYECKUX YPOBHEH IIpU
06pa3oBaHHH KPUCTALIMYECKOH PEHIETKH.
DHepreTH4YeCKUe 30HbI B KpUCTaLIax.
PacnpeiesieHne 2EKTPOHOB 110 SHEPreTHYECKHM
30HaM. MeTasuibl, OJIyIIPOBOJTHUKH H
JMAIEKTPHKH B 30HHOI Teopur. KBaHTOBas
TeopHst JeKTPOIPOBOJHOCTH TBEP/BIX TEJL.

OIIK-1,
OIIK-2

10 JJ1eMEHThbI
siiepHoi GPHIHKH H
buznkn
3JIeMEHTAPHbBIX
YacTHIlL.
CoBpeMenHast
PpuzndecKkas
KapTHHA MHpa

10.1 Ctpoennue sinep. Pa3Mep aaep. SlnepHbie
cunsl. JledekT Macchl, SHEPTUs CBA3H U
YCTOHYHBOCTE sifiep. MOMEHT UMIyJIbca U
MATHHTHBIH MOMEHT sijipa. Bo30yXIeHHBIE
COCTOSIHHUS sLiep B raMma-u3nydenue. Dhext
Mecchayspa. PannoakTHBHOCTS sjiep. 3aKoH
pajInOaKTUBHOTO pacriajia.

10.2 Snepusie peaxiuu. Knaccupukans
ANIEPHBIX peaKiHil. DHeprus AJIepHOH peaKluy.
McKyccTBEHHAs PAIHOAKTHBHOCTD. PeaKius
nenenust. Peaxnus cuntesa. ITpobiiema
YIIPABIAEMbIX TEPMOSIEPHBIX PEAKIIHH.

10.3 DeMeHTapHBIE YACTUIBL, THITHI

OIIK-1,
OTIK-2
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GynnaMeHTaTbHBIX B3aUMOICHCTBHIA,
Knaccudukauns u B3anmuas npespammaemMocth
3JIEMEHTApPHBIX YacTHIL. JICTITOHBI H apOHbI.
AnTavactaier. KBapkosas Mozens apoHOB.
CoBpemenHas ¢pu3udeckas KapTHHA MHpA.

5.3. PasneJsibl AMCUHILINHBI H MEKIHCUHIUTHHAPHbBIE CBS3H ¢ 00€eCIIeYHBAOMMMH (IIPeIbILy HIHMH)
H obecnevHBaeMbIMH (I10C.IeYIONHMH) AHCHHILIHHAME

J1s 0CBOeHMS pasiennoB AMCHHILTHEBL «DU3MKa» HeOGXOHMbI 3HAHWS, ITOJIyYECHHBIC B IIKOJIE H
TI0TyqaeMble MapajlIe/IbHO NPH H3YYSHUH JTUCHHILTHHBL « MaTeMaTuuecKuii aHamu3 .

Pazpensr  juctmmummel  «®usuka»  cBS3AHBL  C pazzieiaMu  nocireoyiouux  TACITUTIIAH
«IIpodeccuonansroro nuxia (6a3opoii 001enpodeccHoHanbHOM YacTh)» pabodero yueGHOro miana;

Ne Hanmenoranue Ne Ne paznenoB nanHo# quCHMIIHEDL U3 TabL.5. 1, 1 KOoTOpBIX
/o obecrieunBaeMbIX HEOOXOJUMO H3YUeHHE O0OECIIeYHBAEMBIX (mocaeAyIOMmnX) TUCIHUILTHH
(moceayromux) 1 2 3 4 5 6 7 8 9 10
JHUCIHILIHH

I | Teoperuyeckue ocho- + + + + +
BB DJIEKTPOTEXHUKH

2 | Marepuais! aJ1eKT- + + + + + + +
POHHOH TEXHHKH

3 | TeepnorensHas + + + + +
DJICKTPOHHKA

4 | KBanToBas u ontu- + + + + +
4ecKasl 3JeKTPOHHKA

5 | Hanoanekrpounka + + + + + |+

6 | OuzHueckue OCHOBBI + + + + + + + + +
IEKTPOHUKH

7 | ®u3MKa  KOHJEHCHpO- + + + +
BAHHOI'O COCTOSIHUSA

8 | BakyymHuag u nnasz- + + + + + + + |+
MEeHHas 3JIEKTPOHHKA

9 | ®usuka + +
HOJIyTPOBOAHHKOB

10 | KBantoBas Mexanuka + +

11 | ®unocodus + + + +

12 | Be3onacHocTs + + + + + + +
KUIHENCATEILHOCTH

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, ¢opMHpYeMBbIX IpH H3YUeHHH JHCIHILIHHDL, H BHIOB 3aHSTHI

[Tepeuens Bujbr 3anaTuii @opMBI KOHTPOJIS
Komnetenuni | Jlexuun | JlaGopatopHble [Ipaktuyeckue | Camocrosrensuas | Tect, ompoc, KOHTpPOJIb-
3aHATHA 3aHATHI paboTta cTysienTa | Has paboTa, KOJUIOKBH-
OT1K-1 + + + + VM, 3allHTa OTYeTa I10
OIlIK-2 + + + + nabopatopHoii  pabore,
OIIK-5 + + 3allMTa  WHJIMBHIYAIb-
HOTO 3a/laHHus, PK3aMEH.
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6. Meroapt u Qopmbl  opraHm3anHH 00yUeHHS
JInist yCIEeUHoro OCBOEHMS JUCIMILUITHHBL NPHMEHAIOTCS PasInIHbIC 00pa3zoBaTe/IbHBIC TEXHONIOTHH,
KOTOpBIE 00ECHedNBaloT JIOCTHKEHHE TMJIaHHPYCMBIX pE3y/IbTATOB 0Oy4eHHs] COIVIACHO OCHOBHOM
06pa30BaTENILHON IPOrpaMme, ¢ y4ETOM TpeGoBanuii K 00bEMY 3HAHUH B HHTEepaKTHBHOH dopme.

6.1. TeXHOJOrMH HHTEPAKTHBHOTO 00y4eHHs NPH PAsIHIHBIX Gopmax 3HAHUH

Tabmuua 6.1.

®opmsl | Jlexumu | IIpakrtuueckne | JlaGopaTtophbie Bcero
MeTonb! (uac) 3ansTHs (4ac) paboTshl (dac) (uac)
OO6cy)XAeHHE IPE3CHTAIIHY 1 5 2 7
JEMOHCTpPALUH OIBITOB
PaGora B xoMaHzie 6 6
VYeTHBIH ONIpOC WA
TECTHPOBaHHE IIPH JOMYCKe U 4 4

3aruTe
n1abopaTOpPHBIX paboT
[TyGauunas 3aumTa 1 pasdop
y JOCKH HHANBUIY ATTBHBIX 5 5
TBOPYECKHX 3aJaHHH H TECTOB
HToro HHTEpaK THBHBIX

. 5 5 12 22
3aHATHI
7. JIaGopaTOpHbIA NPAKTHKYM
Ne HaumeHosanue n1abopaTOpHBIX paboT Tpyno- GopmMHpyeMbIC
paszena u3 €MKOCTb KOMIIETEHIUH
tabn. 5.1 (gac.)
BTOPOU CEMECTP
1 e Bgpoanoe 3aHATHE. MeToMKa 00pabOTKH 8 OI1K-1,
pe3yIbTATOB H3MEPEHHIA. OIIK-2,
e KunemaTuka paBHOYCKOPEHHOTO OIIK-5

BpallleHHU.
o Jlunamumka mastHuka ObepOexa.
e MOMEHT HHEPIMH TBEPJBIX TEJL.
2 e l3yuenue pacnpernencnus Makcsemia. 8
e Usyuenue pacnpeneiienus bonpiuMana
OnpefeneHne OTHOIECHUS TEMIOEMKOCTEH
raza MetojoM Kiemana u Jlezopma.
e TemnonpoBOAHOCTE I'a30B.
3 e U3yueHue HEKTPOCTATHYECKOrO MO 8
e 3yuenune CBOMCTB IHIJIEKTPHKOB B IOJIE
[UIOCKOT0 KOHAEHCATOPA.
5 e M3yyeHHe MarHUTHOI'O 110JI5i HA OCH 4
e KpYrOBOI'O BUTKa.
e OnpejieneHUe YAGIBHOTO 3apsijia 3NEKTPOHA
METOJIOM MarHeTpoHa.

6 e (CJl0eHHE B3AHMHO TIEPIECHIUKYIAPHBIX 4 OI1K-1,
xosebanuil (Gurypst Jlnccaxy). OIIK-2,
OIIK-5

e [3ydenue 3aTyXaroUux
3IEeKTPOMArHUTHBIX KoebaHuil.

o Uzyuenue 3aryXaronux KonebaHui
MasTHHKA KPecTOOOPa3sHOro MasiTHAKA.

CornacoBaHa Ha noprtane Ne 6347
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TPETUU CEMECTP

Wzyuenne unTepdepeHiuu nasepHoro
H3JIyYEHHS.

Wsyyenue qudpaxuny nasepnoro
H3JIyJYEeHHS,

M3yyenne sBiieHus MONSpH3alHY CBETA.
HM3yveHHe TeIIOBOro H3aydYeHHs.
HM3yuenne premnero gporosddexra.

OIlIK-1,
OIIK-2,
OIIK-5

ITposepka cootHOmEHHS
HeorpeaesieHHocTel 1 (GOTOHOB.
Hsy4enue criektpa U3/ 1ydeHHs aTOMOB
BOJOpOJA.

Wzyuenue ra3osoro nasepa.

OnpeienieHHe MUPHHBI 3aIIPEIICHHON 30HbI
[IOJIYTIPOBOJIHUKA ONTHYECKHM METOIOM.
OnpeneneHne MHPUHBI 3ANIPEIICHHON 30Hb]
NOJIYIIPOBOJIHHKA 110 TEMIEPaTypHOH
3aBHCHMOCTH 00PaTHOTO TOKA JHOJIA.
TyuHenbHbIH 3 BeKT B BBIPOKIESHHOM p-n
— [epexo/e.

OIIK-1,
OIlIK-2,
OIIK-5

8. IIpakTHueckne

JAHATHH

No
paszaena guc-
LIMIJIHHEL B3
tabdma. 5.1

Temarnka npakTnyeckux 3aHsTHIE

Tpynoem-
KOCTh
(4ac.)

dopMupyemere
KOMIIETCHITHH
(OIIK)

BTOPOU CEMECTP

Kunemaruka

3aKOHBI TMHAMUKH

Pa6ora, sHepriu. 3akoHsl coxpaHeHus
PensituBMCTCKAsS MexaHHKA

Knaccuveckue cratinetixu

IlepBoe HayasI0 TEpMOAMHAMUKH.
W3omnponeccer

Dutponus. Bropoe nauano tepMoiHamMuku
SIBneHus nepenoca B rasax

DEKTPOCTATHUECKOE TI0JIE B BAKYYME
Teopema Octporpanckoro-I'aycca s
HAIPSKEHHOCTH OIS

Pabora, norenuuan SCII

ICII B BemecTBe

Oneprus DCII

DNIEKTPHYECKHIl TOK B MeTaJLiax
DIEKTPUYECKUI TOK B BAKYyyMe M razax

Marsunrroe none (MII) B Bakyyme. Bextop
MarHUTHOH HHAYKIHH. 3akoH buo-Casapa-
Jlamnaca

ITepemenienyte MPOBOHUKOB ¢ TOKOM B
MII, nBuxenue 3apsgos 8 MI1

OIIK-1,
OIIK-2
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SIBrieHHE MIEKTPOMArHUTHOMW HHIIYKUHIH.
DHeprusi MArHUTHOTO MOJIS

MaruuTHOE TI0JI¢ B BellecTBe. Y paBHEHHSA
Maxkcpenna

["apMOHHYECKHE, 3aTYXaloHE H
BBIHYXJICHHBIE KOJeOaH s pa3IuIHOH
HIPUPOIBI

Bounsl B ynpyro#t cpeje.
DIeKTpOMAarHUTHBIE BOJHBL. JHEPrus
BOJIHBI

OIIK-1,
OIIK-2

TPETUH CEMECTP

Wutepdepennus cpera

Hudpaxnus cseTa

[Monspu3zanus cseta

B3aumoeiicTBre U3ITyUeHHs C BEHIECTBOM
TermmoBoe U3IIy4ECHHE

Buemnuii Gotoapdext u s3pdexr
Komirrona. JlaBieHnue cBeTa

12

OIIK-1,
OIIK-2

BomsoBble CBOICTBa BEICCTBA.
COOTHOIIEHHE HEOPEIeIEHHOCTEH
Vpapuenune [llpenunrepa. MukpoyacTia B
[TOTEHITHATBHON SMe.
[TorennuansHeii  Oapeep.
s dexT
KBaHTOBO-MEXaHHYECKOE
CTPOCHUS U CHEKTPOB aTOMOB
KBaHTOBO-MEXaHHYECKOE
CTPOEHHUS U CHEKTPOB MOJIEKYIL
KoMOuHanMoOHHOE  paccesHue
Wupepcust HaceNneHHOCTH. JIasepbt

TyHHENTBHBIH
OTIMCAaHHE
ONHMCaHue

CBCTA.

12

KBaHTOBBIE CTATHCTHKH

TeroBble CBOICTBA TBEPIBIX TEI
DJEeKTPOIPOBOAHOCTD TBEP/IBIX TEIl
KoHTaKTh! TBEPABIX TET

10

Ctpoenue U cBOicTRa Alep 3aKOH
pagHoaKTHBHOIO pacriana
SnepHble peaKiluu
DneMeHTapHbIE
KapTHHA MHpa

yactunpl.  Pusmyeckas

9. CamocTrosiTesbHas padoTa

Ne paznena
JUACTIMILIH-
HBI U3
tabi. 5.1

Tpyno-
EMKOCTH
(gac.)

TeMaTHKa CaMOCTOSATENBHON
paboThI
(Oemanuzayus)

Kourtposs
BBITIOJIHEHHUS
paboTh!

BTOPOU CEMECTP

TTonroroBka K

BBRIIOJIHCHHIO U

7 OlIIK-1,

samure taboparopHbix pabot (JIP)

OIIK-2,
OIIK-5

Koucnekt
METOIHYECKHX
ykasauuit (MY),

CornacoeaHa Ha noprane Ne 6347




[TpopaGorka TEOPETHYECKOIo

3aiuTa JIP.
O1eHKa 1o uroram

MaTteppalla M [OArOTOBKa K 9 KM — tectuposa-
KOHTPOJbHBEIM MeponpusTHsM (KM) HHE, KOHTPOJIbHAS
pabora.
[TogrotoBka K mIpakTHYeCKHM 10
3aHATHAM H BBINOJTHEHHE Ouenka mpu
HMHIHUBUAYAIBHBIX 3a1anuit (13) orpoce, cinava M3.
[TogroroBka & BRITONIHEHHIO H 7 OIIK-1, Koucnexkr MV,
3amuTe JlabopatopHsIX paGot (JIP) OI1K-2, 3amura JIP
OIIK-5
[Tpopaborka TEOPETHYECKOTO Ouenka 1o uroram
MarepHaga U [OOArOTOBKA K KM — tectuposa-
KOHTPOJIbHBIM MeponpusTasiM (KM) 7 HHE, KOHTPOJIbHAS
pabora
IloaroToBka K HpPakTHYECKHM Ouenka npu
3AHSITHSIM H BBIITIOJTHEHHE 10 ompoce, ¢jaaua M3
HHIMBH TyaJIbHBIX 3ananuii (H13)
IloaroToBKa K BBHIIOJHEHHIO U 7 OIIK-1, Koncnexr MV,
3amute s1adopatopHsix patot (JIP) OIIK-2, 3amura JIP
OIIK-5
Ipopaborka TEOPETHYECKOrO Ouenka o utoram
MarepHaia M TNOATOTOBKA K KM - tectuposa-
KOHTPOJIbHBIM MeponpuaTHam (KM) 7 HHE, KOHTPOJIbHAS
pabota
[lonrotoBka kK  mpaxkTHYecKHM
3aHATHAM Hu BBHIIIOJIHEHHE 10 Ouenka npu
UHIMBHIYAIbHBIX 3a/aHuit (13) onpoce, ciaya M3
IIpopaborka TEOPETHYECKOIO 2 OIIK-1, Ouenka o uroram
MarepHalla M  [OIrOTOBKA K OIIK-2, KM — tectuposa-
KOHTPOJIbHBIM MeponpHaTasM (KM) OITK-5 HHE, KOHTPOJIbHAS
pabota
IlonrotoBka K  mpakTHYECKHM 8
3aHATHIM " BBIITOJTHCHHE Ouenka nipu
WUHIMBHAYIbHBIX 3a1anuit (13) ompoce, ciada M3
ITonroToBka K  BBINOMHEHHIO W 6 OIlIK-1, Koucmekr MYV,
3amute jgadopatopHsix pabot (JIP) OIlIK-2, 3amura JIP
OIIK-5
[TpopaGotka TEOPETHYECKOrO Onenka mo uroram
Marepuajja M IOArOTOBKAa K KM — tectuposa-
KOHTPOJIBHBIM MeponpustHsm (KM) 10 HUe, KOHTPOJIbHAas
pabora
[ToxrotoBka K mpakTHYecKuM
3aHATHSM " BBINTOJIHEHHE Ouenka npu
VHIHBUAYaNbHBIX 3a1anuil (113) 12 onpoce, caaya M3
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6 [MogroroBka K BBINOJIHEHHIO H 5 OTI1K-1, Koucrekr MY,
saumte nabopatopusix pabor (JIP) OI1K-2, sauura JIP
OIIK-5
[TpopaboTka TEOPETHYECKOI'0 Ouenka no uToraM
Marepdajia M IOArOTOBKa K KM - Tectuposa-
KOHTpOJBHBIM MeponpusTHaM (KM) 5 HHUE, KOHTPOJIbHAS
paboTta
[logroroBka K  HPaKTHYECKUM OueHka npu
3aHATHAM u BEITIOJIHEHHE 10 onpoce, caaua U3
MHMBAIyaNbHbIX 3ananuit (U3)
TPETUM CEMECTP
7 [TogroToBKa K BBIIOJHEHHIO U 6 OIK-1, Koucriext MY,
samuTe naboparopubix padot (JIP) OIIK-2, samura JIP
OIIK-5
[IpopaboTka TEOPETHYECKOTO OneHka 1Mo HToram
Mareppasia M IIOArOTOBKa K KM - TectupoBa-
KOHTPOJIBHBIM MeporpusTHaM (KM) 6 HHE, KOHTPOJIbHAS
pabota
[MoarotoBka K  IPaKTHYECKUM
3aHSATUSIM u BBINOJTHEHHE OreHka rpa
MHIUBHAYAIbHBIX 3ananuii (13) 12 ompoce, cnaga M3
8 [TonroToBKa K  BBIIOJHEHHIO H S OIlIK-1, Koucnexkr MV,
sanmTe naboparopusix padot (JIP) OI1K-2, samuta JIP
OIIK-5
[MpopaboTka TEOPETHYECKOI'O OueHKa 1Mo UToram
Mareppajia 4 IIOATOTOBKa K KM - tectupoBa-
KOHTPOJIHBIM Meponpustaam (KM) 7 HHe, KOHTPOJIbHA
pabota
[TogrotoBka K  IIPaKTHYECKHUM
3aHATHSIM 7} BBITIO;THEHHE Orenka nmpu
WHIMBALYanbHBIX 3a/aHui (M3) 12 onpoce, crada K3
9 [TonroToBKa K  BBIIOJHEHHIO H 5 OIIK-1, Koucnexr MY,
sanmte naboparopubix pador (JIP) OI1K-2, samra JIP
OIIK-5
[popaboTka TEOPETHYECKOTO OneHka 1o HToramMm
MaTepHaia W HOJArOTOBKa K KM - tectuposa-
KOHTPOJIbHBEIM MeporpHsTHsM (KM) 9 HHE, KOHTPOJIbHAS
pabota
[MonroroBka K  IIPAKTHYECKHM Otenka npu
3aHATHAM n BBLITIOJTHEHHE onpoce, cnada U3
HHIBHIyanbHbIX 3a1anui (13) 12
10 [IpopaboTka TEOPETHYECKOTO 8 OIIK-1, O1ieHKa 110 HTOraM
marepiara W I[OJATOTOBKA K OIIK-2 KM - tecTuposa-
KOHTpOTbHbIM MeporpusTram (KM) HHe, KOHTPOJbHAs
pabora
[MogrotoBka K IPAKTHYECKHM 8
3aHATHAM " BBLIIIOJTHEHHE OueHka npH
WHMBHIyTHHBIX 3aauuit (V13) onpoce, ciada U3
[lomrotoBka W chada JABYX 72 Onenka Ha
JK3aMEHOB OK3aMCHE
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10. Tlpumepnasi TeMaTHKa KypCOBBIX IIPOEKTOB (padoT)

He npegycMoTpeno yueGHBIM mIanoM

11. PEUTHHI'OBASI CHCTEMA KAYECTBA

11.1. ba/ibHast pacK/IaIKa OTAeILHBIX 1eMeHTOB KOHTPOJIA 110 BH/IAM 3aHSTH

Metonuka Tekyllero KOHTPOIS OCBOEHHS JMCHHIIMHBI OCYIECTBISETCS B COOTBETCTRHH C
«[lonoxenneM o moOpsaKe HCNONB3OBAHMA DEHTHHIOBOH CHCTEMBI JUISI  OLCHKH yCIIEBAEMOCTH
CTYZCHTOB» (mpuKa3 pektopa 25.02.2010 Ne 1902) . Metoauka OcHOBaHa Ha OaNbHO-PEHTHHTOBOIT
CHCTCME OLCHKH yCHeBACMOCTH, jieHcTBYomlel ¢ 2009 1., koTopas BKIIIOYaeT TeKymMil KOHTPOJb 110
IEMCHTaM KOHTPOJISL € MOJBEJICHHEM TEKYIETo peHTHHTa 1 HTOrOBBIH KOHTPOIE.

HUToroBbIil KOHTPO/IL OCBOEHHS UCIHIUIHHBI OCYLICCTBIAETCS HA IK3aMEHE 110 TPAIUIIMOHHOM
nATHOALIBHON mKkane. OOs3aTe/BHBIM yCIOBHEM [Mepe] caadell SK3aMeHa SBISCTCS  BbINOIHEHHe
CTYNIEHTOM HEOOXOMHMBIX 10 pabodeil mporpaMMe JUIS JMCLMILTHHEL BUIOB 3aHSTH: BBHUTOMHEHHE U
3aIIHTA PE3YIILTATOB J1aOOPATOPHBIX PabOT, BBINOTHEHHE JIOMAITHUX HHIHBUYATHHBIX 3a1aHHIA.

Ha nporsoxkennn Bcero cemecrpa Tekymras ycIieBaeMoCTb ONEHHBACTCS TONBKO B  Gaiiax
HapacTatOIM HTOTOM, B TOM YHCJIE M PE3YJIbTATHl KOHTPOIBHBIX TOUEK.

Texymmit KOHTPOJIb U3yYEHUs TUCIHILTHHEL B KAXKIOM CEMECTPE COCTOUT M3 CICAYIOUIMX BUIOB:

— KOHTPOJI> Hall yCBOCHHEM TEOPETHYECKOrO MAaTepHala — HPOBEICHHE YETHIPEX MHCHMEHHBIX
KOHTPOJIBHBIX pabOT B KaX/JOM CeMecTpe;

~ KOHTPOJIE Hal BBINOJTHCHHEM HETHIPEX IOMALIHHX HHAMBHIyalbHBIX 3a/aHHil B ceMecTpe —
3aIIUTa BBIIOTHEHHBIX 33/ JaHHI;

~ KOHTpOIIb Hal BBINIOJHEHHEM JIabOPaTOPHBIX PabOT — 3amuTa 1aGopaTopHbIX pador.

Tembl noMAMHHX HHAMBHAYAIBHBIX 3agaHHi TS NEePBOro cemMecTpa H3yYeHHs (PHIHKH:
1. Mexanuka IOCTYIareqbHOrO0 M BpaIlaTelbHONO ABIKCHHA; 2. Monekynspaas ¢u3uka u
TEPMOZMHAMHKA; 3. DJIEKTPOCTATHKA; 4.DJIeKTpOMAarHeTH3M

Tempr koHTpOIBHBIX paboT 115 nepBoro cemecrpa H3y4YeHHs puznku:

1. Knaccuueckas u pensTHBHCTCKas MeXaHHKa; 2. Monekynspuas ¢usmka, TepMoauHaMuKa; 3.
DNeKTpHYECKOe N0JIe B BAKYYMe H BEIIECTRE; 4.D1eKTpOMarHeTH3M.

Tembl JOMAIIHHUX UHAMBHIYANLHBIX 3agaHbl s BTOPOro ceMecTpa H3y4eHHs (MIHKH:
1. BonnoBas ontuka; 2. KBantopas ontHka; 3. KBantoBas mexanuka; 4. KBaHTOBBIE CTATHCTHKH.,

TembI KOHTPOIBLHBIX paGoT 1151 BTOpOro cemecTpa u3y4yenus ¢pusukn: 1. Bonnosas onruka; 2.
Ksanrosas ontuka; 3. Dnements! kpaHTOBOH Mexamukm; 4. Puzuka TBEPAOIO Tejla U KBAHTOBBIE
CTATHCTHKH.

B rabimue 11.1 conepkatcs npumeps! pacnipenelienus 6amios s JUCHHILTHHBL «Du3HKay Jyig
KasJI0To U3 IBYX CEMECTPOB U3ydeHHUs (PDH3UKH.

JItst cTHMyIMpOBaHMS IUIAHOMEPHOCTH paGoTHI CTYyJICHTa B CE€MECTpe BBCAEH KOMIIOHEHT
CBOEBPEMEHHOCTH (PUTMHYHOCTH), KOTOPBIH NMPHMEHSETCS (CyMMHUpyeTcs) TOIBKO JUIS CTYNEHTOB, 0e3
ONO3/aHHH OTYATHIBAIOLINXCS [0 MPOMEKYTOUYHBIM SJIeMEHTaM KOHTPOJIsL (TecThl, J1abopaTopHbIe
paboTel, KOHTPOJIBHBIE PAGOTH!).

Tabnuua 11.1. Pacnpenenenne 6amios wis IIEPBOro H_BTOPOrO CEMECTPOB U3YUeHUS DH3HKH
. .. | MakcumansHBIR
Maxkcumanbnbiii | MaxkcHMaTbHBIH
" Oam 3a nepuon | Bceero
DeMeHTH! yueOHOH Oasui ¢ mavana | Gaswt 3a mepuos
Mexay 2 KT u 3a
JIeATeIbHOCTH ceMecTpa J10 Mexay 1 KT u 2 KOHLOM enec
nater 1 KT KT OHIO cemectp
ceMecTpa
TecToBBIit KOHTPOIL 3 3 4 10
Wuausunyansueie 7 12 7 28
3a/JaHusl
KonTtponsHsie paboTsl 10 10 10 30
JlabopatopHsle paboTh 5 10 10 25
PurMmudnocts 3 3 3 9
HT1ore makcumym 3a 28 38 34 100
nepuo:
Hapacrawmum urorom 28 66 100 100
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[lo pesynbTaTaM  TeKymlero KOHTposs opmupyercs BHYTpHCEMECTPOBas OlIEHKA

(KOHTpOJIBHAS TOUKA).
Ta6uanna 11.2. [Tepecuer 6a//I0B B OLIEHKH 33 KOHTPOJIBHBIC TOTKH

Basniel Ha IaTy KOHTPOJIBHOW TOUYKH OneHka
He menee 90% 0T MaKcHManbHOI cyMMBI Ha gaty KT 5
Ot 70% 110 89% OT MaKcHManbHOR cymMMmbl Ha gaty KT 4
Ot 55% 10 69% oT MakcHManbHOH cyMMsl Ha jiaty KT 3
Menee 55% ot MakcuManbHO# cyMMbl Ha aaTy KT 2

@opMHpOBAHHE HTOrOBOH CyMMbI 0a/LJI0B OCYIIECTBIACTCS MyTEM CyMMHPOBAHHA CeMeCTpOBOH
U SK3aMeHAIHOHHOM cocTapismommx. B tabmune 11.3 mpuBeneH NpPHMEp pacTIpele/iCHUs OaIoB ¢

y4ETOM 3K3aMEHa.
Ta6auua 11.3. Pacnipenenenue Ganios Ul NEPBOrO X BTOPOTO CEMECTPOB H3YHCHHS dhu3uKy (C y4eTOM

HK3aMeHa)

. . | MaxkcumaibHbIH
MakcuMasisHbIH | MakcuMaibHBIH
. 6asu1 3a mepuon | Beero
DeMeHThl y4eOHOH 6a1 c Havana | Oaswl 3a nepuon
mexay 2 KT u 3a
JIeATEIbHOCTH ceMectpa a0 mexay 1 KT u 2 «
nater 1 KT KT OHLIOM cemectip
ceMecTpa
TecToBBIH KOHTPOJIb 3 3 4 10
WnjuBuyanbHbIE 7 12 7 )8
3aJlaHus
KonrposbHble paboTh 10 10 10 30
JlaGopaTtopHble paboThI 5 10 10 25
PHTMMYHOCTE 3 3 3 9
Hroro MakcuMyMm 3a 28 38 14 100
nepuoa:
Cnaua 3x3aMeHa 30
HapacTalomum HTOroM 28 66 100 130

JK3aMeH TPOBOJHTCA B MHCHMEHHOH opMe. DK3aMeHAlMOHHBIH OmteT cozepxut 10 3amaHui,
OueHka «yJIOBJICTBOPHTENBHO»  BBICTABIACTCS 34 5-6 npaBUIBHBIX OTBETOB, «XOpOmO» - 32 7-8
NPaBWIBHBIX OTBETOB, «OTIHYHO» - 33 9-10 mpaBWIbHBIX 0TBeTOB. OlleHKA HEYIOBIETBOPUTEIIBHOY
BHICTABIICTCA, €ClH WHCIO MpPABUIBHBIX OTBETOB MEHbIIE 5. B 3roM ciay4ae 3K3aMEH CUHTaeTCA
HEC/AHHBIM U TpeOyeTcs MOBTOpHad Mepec/iaya B yCTaHOBICHHOM MOPAJIKE.

B03MOKHO BHICTABJICHHE HTOrOBOM OIIEHKH 0€3 C/1auM 9K3aMCHa, NP yCJIOBUH Habopa B ceMecTpe He
MeHee 60 6aUTOB (YIOBIETBOPHTEIBHO), 75 6alioB (xopomo), 90 6awios (oTiuyHo). Ilpm yciosnn caatu
yK3aMeHa HTOroBas OlleHKa BBICTABIISAETCs coracHo Tabymue 11.4.

Ta6muna 11.4 IlepecyeT cyMMbI 62/LI0B B TPAIHLHOHHYI0 H MEKIYHAPO/HYIO OLICHKY

Ouenka (F'OC) HroroBas cymma 6a.rm?B, YYHTHIBAET Ouenxa (ECTS)
yCIenrHo CAaHHbIA IK3aMeH
5 (oTH4HO) (324YTEHO) 110 - 130 A (0TJIHYHO)
4 96 - 109 B (0o4eHBb X0poIO)
(xopouto) 91 - 95 C (xopomo)
(3auTeHo) $3-90
D (y10B.1€TBOPHTEJIHHO)
3 (y/10BJIETBOPHTEILHO) 77 — 82
(3a4TeHo) 72-77 E (mocpecTBEHHO)
2 (Hey10BICTBOPHTELHO), Hwxe 72 6aiioB F (Hey/l0BJI€TBOPHTEIBHO)
(He 3a4TEHO)
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12. YYHEBHO-METOJIMYECKOE U HMH®O®OPMAIIMOHHOE OBECITEYEHHE
JUCIMITTUIMHBI

12.1. OcHoBHas auTepaTypa:

1. Casenven M.B. Kypc obmeit dusuku: yae6noe nocobue st BTy308: B 3 T. — 7-¢ H3J1., CTePeOTHII.
- CI16.: JIans, 2007.

T. 1: Mexanuka. Monexynspuas dusuxa. — 432 ¢. (B 6ubnnotexe — 155 3K3.).
T. 2: DnexTpruecTso 1 MarueTisM. Bonnsl, Onrika. — 496 ¢. (B 6ubnuoTeke — 148 3K3.).
T. 3: Ksantosas ontika. AtomMHas Gpusuka. Ousuka TEPIOTo Tena. DH3MKA ATOMHOTO AlPa | IEMEHTAPHBIX YACTHIL
~ 317 c. (B 6ubnuorexe — 151 3k3.).
2. Cusyxun JI.B. O6utiit kypce dusuku: yuebHoe nocobue a1a BY30B B 5 T. — M.: ®mmariut, 2005-2006.
T. 1: Mexannxa. ~ 5-¢ u34., crepeotun. — M.: ®msmariut, 2006. - 560 c. (B dubnuorexe — 101 7k3.).
T. 2: Tepmonunamuka u MoJIeKyJiApHas QU3NKa. — S-€ U3, uenp. — M.: Ousmarut, 2006, — 543 c. (B 6ubinuorexe —
100 3x3.).
T. 3: DnextpuuecTBo. — S-¢ H3.1., CTepeoTHI. — M.: DusmMatiut, 2006. — 654 c. (B 6ubmmorexe —~ 100 2x3.).
T. 4: Orrruxa. — 3-e u3A., crepeorun. — M.: ®usmariut, 2005. — 791 . (B 6ubnnoreke — 101 »K3.).
T. 5: Atomuas u saepras GU3HKa. —~ 3-€ U3, CTEPEOTHIL — M. Dusmariut, 2006. — 782 c. (B Gubnnoteke — 100 3k3.).
3. 3ucman I' A, Togec O.M. Kypc obmeii ¢pusukn. B 3-x TT. [Dnextponnsiit pecype] — CII6.: JTaup,

2007.

T. 1: Mexannka. Monekynapuas ¢uszuka. KoneGaHus M BONHBL — 7-¢ W31 — 352 c. Pexcum nocrynia on-line ¢
xomnetotepos TYCVP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=505.

T. 2: DNeKTPUYECTBO " MarHeTH3M. - 7-e U3, -352¢. Pesxxum JocTyna on-line;
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=151 ¢ koMriprotepoB TYCVYP.

T.3: Onruxa. ®usuka aToMOB M Mosekyn1. (DH3HKA aTOMHOTO A0pa W MHKDOYAacTHL. — 6-e 3. — 512 c. Pexum
noctyna on-line ¢ komneiotepos TYCVYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=508.

12.2. JonoysiHMTebHast IHTepaTypa:

1. Capensen M.B. COOpHHK BOIPOCOB U 337124 1Mo obmmei ¢usuxe. [DnexTpoHHbIN pecype] — 5-¢ U3,
CTePEOTHII. - CII6.: Jlans, 2016. - 292 c. Pexum JIOCTyTa on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&p11_id=71 766 ¢ xomnbtotepos TYCVYP.

2. Mponos U.E. Mexannka. OCHOBHBIE 3aKOHBL. — 8-€ U3, crepeoruil. —~ M.: BUHOM. JlaGoparopus
3Hanui, 2006. — 309 c. (B 6ubanoreke — 99 3x3.).

3. Upomos NL.E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBL — 3-¢ u3Jl., crepeorun. — M.: BUHOM.
Jlabopatopus 3nanuif, 2006. — 207 ¢. (B 6ubnuoreke — 50 9K3.).

4. Nponos W.E. Dnextpomarnetnsm. OcHOBHBIE 3aKOHbBI: YueGHOE MOcOotHe st BY30B. — 5-¢ u3a. — M.:
BUHOM. Jlabopatopus 3uauuii, 2006. — 319 ¢. (B 6ubauoreke — 101 3K3.).

5. Uponos H.E. BosHossle nponeccsl. OCHOBHbIE 3aKOHBI: y4ebHoe nocodue. — 3-e uza. — M.: BUHOM.
Jlaboparopus 3Hanui, 2006. — 263 c. (B 6ubnnoreke — 100 9K3.).

6. Uponos WU.E. KpantoBas duzuka. OcHoBHBIE 3aK0OHBI: Y4eGHOE MOCOGHE UL BY30B. — 2-€ U3]., JOIL
~ M.: BUHOM. Jla6opatopus 3unanuii, 2004. — 256 ¢. (B 6ubmamoreke — 100 9K3.).

7. Wposo ML.E. 3anaun no obmelt dpusnke: YueOuoe nocobue s BY30B. — 7-€ H3I., CTEPEOTHIL. —
M.: BUHOM. Jlabopartopus 3uanuit, 2007. — 431 c. (B 6ubauoreke — 496 9K3.).

8. Hepros A, BopobséB A.A. 3anauniik 1o ¢usnke: YuebHoe MOCOOHe LS BTY30B. — 8-€ H31.,
nepepab. u jon.~ M.: ®usmarnur, 2007. — 640 c. (B 6nbauoreke — 99 IK3.).

9. Bosskenmrreitn B.C. CGopHux 3aa4 o o6iwemy Kypey pusuxn: YueGHoe nocobue 11 BTY30B. —
12-e u3n., menp. — M.: Hayka, 1990. - 396 ¢. (B 6u6auoreke — 148 3K3.).

10. Kossipe A. B. Kypc siekumii mo dusmke: Yuebuuk. — Tomck: TYCVYP, 2007. ~ 421 c. (B 6ubnuorexe — 697 3K3.).

11. Kanawnmkos H.IT., Koxepamkos HM. ®wusuka, MurepHer-Tectuposanye 6a3oBbIX 3HaHMIA. [DeKTpoHHbIi pecype] — I-e
mwa. - CI6.: Jlanb, 2009. ~ 160 c. Pexum goctyna on-line:  http:/e.lanbook.com/books/element. php?pil cid=25&pl1 id=172 ¢
koMIbroTepoB TYCVYP,

12. Jlososckuit B.H. Kypc ¢usuxu. B 2-x TT. [DaekTpoHHbIit pecypc] — 6-¢ m., wenp. u gon. — CI16.: Jlauw, 2009.

T. 1: ®usnyeckne OCHOBBI MEXaHHKH. DIIEKTPHUECTBO H MarHeTwsM. Dusnka KoneGanmii M BONH. — 576 ¢. Pesxum
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poctyna  on-line ¢ kommerotepor  TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.
T. 2: KsanroBas $usuxa. CTaTHcTHueckas Qu3nKa W TepMoaunamuka. CoBpemeHHas (usudeckan KapTHHA MHpa. —
608 c. Pexkxum jpoctyna on-line: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ KOMIbIOTEPOB
TYCVYP.
13. Caesben U.B. Kypc o6ueit pusuxu. B 3-x TT. [DneKTpoHnblii pecype] - CII6.: Jlans, 2011.

T. 1: Mexanuxa. MosekyspHas dusuka. — 11-e usa., crepeotun. — CII6.: Jlaub, 2011. ~432 c. Pexxum jrocryna on-
line ¢ kommproTepos TYCVYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.
T. 2: DrexrpuuecTso W MarHeTHsM. Bonubl. Ontuka. — 11-e u3a., cTepeoTHil. — CI16.: Jlans, 2011. —496 ¢. Pexum
noctyna on-line ¢ koMnstotepos TYCYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2039.
T. 3: KpanTosas oNTuKa. AToMHas dusnka. Ousuka TBEpAOTO Teyia. PHU3HKa aTOMHOTO AAPA U HIEMEHTAPHBIX YaCTHLL
~ 10-e w3a., crepeotun. — CII6.: Jlams, 2011. —320c. PexuM nocryna on-line ¢ kommswotepo TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2040.

14. dpum C.3., Tumopesa A.B. Kypc obme#t gpusuxu. B 3-x TT. [Dnextponnsit pecype] — CII6.:

Jlans, 2009.

T. 1: OusHdecKie OCHOBb MeXaHHKH. MonexynspHas ¢usnka. Kosne6aHus ¥ BOAHBL — 13-€ U3/, CTEPEOTHIL. — CI16.:
Jans, 2009. — 480 c. PexuM poctyna on-line: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416 ¢
koMisroTepoB TYCYP.

T. 2: DneKTpHYECKHE U MEKTPOMArHETHYECKHE ABJICHUS. — 12-¢ M3/1., CTEPEOTHIL —~ CII6.: JTann, 2009. — 528 c. Pexxum
pocryna on-line: http:/e.lanbook.com/books/element.php?pll cid=25&pll_id=418 c kommnsiotepoB TYCVYP.

T. 3: Ontuka. AtomHas ¢usuka. — 10-e us., crepeorun. — CII6.: Jlans, 2009. — 656 ¢. Pexum moctyma on-line ¢
kommstotepos TYCVYP: http:/e.lanbook.com/books/element.php?pll cid=25&pll_id=419.

12.3. YuebHo-MeToaHUYecKHe NOcO0Hs H porpaMMHoe obecrieyeHHe

1. Yuebno-memoouueckue nocobus ONA RPAKMUHECKUX 3AHAMUI U CAMOCMOAMENbHOIl pabombl [BnexTpoHHBIH
pecype]:

2.1. Uyxxkos IO.I1. PaGoTa 1 3Heprus. 3aKOHBI COXPaHEHHUA B MEXAHHKE: cOOpHUK 3ajad QI8 IPaKTHYECKHX
samamnit. - Tomck: TYCVYP, 2010. —24c. Pexum  jocrtyma  CBOOOIHbIH  AMd  CKAYHBAHHA:
hitp://edu.tusur.ru/training/publications/1100.

2.2, Jlsuna A.B., Marasunnuxos A.JI., Tposn JLA. MosexyaapHas ¢usuka: COGOPHHK TECTOBBIX BOMPOCOB INA
CaMOCTOSTeABHON PabOThl M WA IIPAaKTHIECCKHX 3aHATHH. — 2009. 30 ¢. Pexnm nocTyna cBOOOIHBIH AN CKaYMBAHHA!
http://edu.tusur.ru/training/publications/1234.

2.3, JIsuun A.B., Marasunnnkos A.JL, Opnosckas JL.B. Tepmonunamuka, Yacts 1: COOPHHK TECTOBBIX BOTIPOCOB
JUI CAMOCTOATENIbHON paboThl M IUIA MpakTHYeCKHX 3aHATHH. — 2009. 43 c. Pexxum noctyna cBOOOAHBIN [Uid
ckauuBaHHA: hitp://edu.tusur.ru/training/publications/1233.

2.4. Taneepa A.W., Jlnuns A.B., Marasunnukos A.Jl. Tepmoausamuka. HacTs 2: COOPHHK TECTOBBIX BONPOCOB AN
CAMOCTOSITEILHOM PaBOThI M IS NPAKTHIECKHX 3aHATHH. ~ 2010. 22 ¢. Pexum noctyna CcBOOGONHEBIN [T CKa4WBaAHHUA:

http://edu.tusur ru/training/publications/ 1236.

2.5. Bypauesckuii FO.A. Bonnopas ontuka: Mertonuieckoe nocoGue. CGOpHAK TeCTOBBIX BOmpocor. — 2009. 24 ¢.
PesxiM moctyna cBOOOAHBIN I CKAYHBAHHS: http://edu.tusur.rw/training/publications/1233.

2.6. Yyxkkos IO.I1. DrnemeHTs! aTOMHOH (HM3MKM M KBAHTOBOH MEXAaHMKH: Vye6HO-MeToAHIecKoe nocodue.
C6oprux TecToBbx BomnpocoB. — Tomck: TYCYP, 2011.-68c. PexuM poctyna cBOOOIHBIA Ul CKaYMBAHUA:
http://edu.tusur.ru/training/publications/1 104.

2. Vuebno-vemoouueckue nocobus 01a evinoaHeRUs 1a60pantopusix pabom [DaeKTPOHHBIH pecypel:

3.1. Byprosuumn B.A., Tposu JLA. Jlnnamuka MasTHHKA O6epGeka: MeToanueckne yKasaHus K JlabopaTopHOH
paboTte. — 2007. 13 ¢. PexuM j0cTyna cBOGOMHBIH UIA CKATUBAHUA! http://edu.tusur.ru/training/publications/918.

3.2.Taneera AWM., Hsanosa E.B. H3yueHue 3ME€KTPOCTaTHYCCKOTO MOJA: Meroaudeckue yKazaHus K
mabopaTopHOH pabote. -2011. 1lec. Pexum JoCcTyna cB06OHBIH s CKayMBaHHA:
http://edu.tusur.rw/training/publications/926.

3.3. Mpanosa E.B. H3yueHHe MarHMTHOTO MOJI KPYToBOrO Toka: MeTonmyeckue ykasaHui K nabopaTopHOil
pabote. — 2007. 12 ¢. Pexum aocTyna cBOGOAHBIH 1A CKaUMBAHHA http://edu. tusur.rw/training/publications/863.

3.4. Bypauesckuii 10.A. OmpeneseHne yNeNbHOTO 3apsfa D/IEKTPOHA METOIOM MarHeTpoHa. Mertoanueckue
ykasanusa Kk nabopatopuoii paGore. — 2011. l4c. PescM  0CTYNa i CTYHeHTOB, cotpyanukos TYCVP:
http://edu.tusur.ru/training/publications/864

3.5. Bypaosuuus B.A.,, Tposn JLA. M3yueHue 3aTyXalollMX OIJICKTPOMarHUTHBIX xonebanuii: Meroanyeckue
ykasaHus K JlabopatopHo#t  pabore. —2007. l14¢c. Pexum pocryna cBOOOAHBIM  JUIA  CKaYHBAHUA
http://edu.tusur.ru/training/publications/862.

3.6. Opnorckas JI.B. M3ydenue nnteppepeHiiny Ja3epHOro M3y HeHUs: MeToanueckie YKa3aHui K n1adopaTopHoi
paGote. — 2010. 9 ¢. Pexxum focTyria cBOOOAHBIH [UIS CKaHBAHHA: http://edu. tusur.ru/training/publications/911.

3.7. ®egopos M. B., Bypaosnuua B. A. Buewnuit dororpdext. Usyuewne 3akona CToseToBa W NpOBEpKA
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Gopmynnr DitHurreiina; MeTosHuecKHe YKazaHHA K nabopartopHoit pabore. - 2009. 11 c¢. Pexum JocTyna
cBoBOIHbIH st ckauuBaHuA: hitp://edu.tusur.ru/training/publications/851 .

3.8. 3axapos HA., Kupuanos AM. Heenenoranue CHEKTpa aToOMa BOAOpOAd: MeTOoNHYECKHEe YKa3zaHMA K
naboparopHoi pabore. —2011. 18 c. Pexum JaocTyna cBobOnHbIH s CKauHBaHUA:
http://edu.tusur.ru/training/publications/917.

3. Komnsiomepnsie npozpasmmsl MoOeuposanus Hekomopsix YuuyecKux A6Aexuii AA6OPAMOPHOM RPAKMUKY Me.

12.4. ®onp oueHouHbIX cpeacts (POC)

DOHI OLEHOUHBIX CPEICTB NIPUBE/ICH B NIPUIOKEHHH | K AaHHOM Aporpamme.

13. MATEPMAJIbBHO-TEXHHYECKOE OBECITEYEHHE JUCLATLTUHBI
T obecnedenns uTeHHsA Kypea JekUMi HCMOB3YeTCs CrelnalbHas JeKIHOHHAS aynuropus kapeaphbt pusuku (230
aya. ®OT), ocHAWEHHAA MyNAbTHMEIHITHBIM MPOEKTOPOM, KOMIIBIOTEPOM K akpaHamu. s obecnedenus saGopaTopHsix
paGoT Mo Gu3HKe HCMONB3YIOTCS 6 CHCLHATH3UPOBAHHBIX (0] Pa3ITHHbIe pasjaenst Kypea) nabopatopuyt Kadeapsr Qpusuky,
OCHAMIEHHBIE COOTBETCTBYIOMMMH Ta6OPATOPHBIMK YCTAHOBKAMH, MAaKeTaMH, CTEHIAMH H KOMITBIOTEPHBIM 000pY IOBAHHEM.

14 METOJMYECKHME PEKOMEHJAIIMM I10 OPFAHM3AIIMM H3YYEHUS
JAUCLHATUIMHBI

OBbEM 4acoB, MPeTyCMOTPEHHBIX ydeOHBIM TUIAHOM [T H3YH4EHHA Kypca (H3HKH, He M03BONSET PAcCKpBITh B JICKIHAX
nonpobHo u riy6oko matepuan. I105TOMY HpPH peaiu3auMH NPOIPaMMbI CTYNEHTH AOIKHB AOCTATOYHO MHOTO pabotars
CaMOCTOATENLHO KaK ApH MOBTOPEHWH JIEKIHMOHHOTO MATepHANa, TAK M IOATOTOBKE K MPAKTHYECKHM, JaBOPaTOPHLIM H
KOHTPONBHBIM 3aHATHAM. A obecrederus 53¢ heKTHBHOro YCBOCHHS CTy/IEHTAMH MaTePHAIOB IUCLIILTHHB HEOGXOIUMO Ha
EPBOM 3aHATHH OGECHEYNTh HX CIHMCKOM BOTIPOCOB, MONEKAUIHX M3YUCHWIO, CIMCKOM OCHOBHOM H IOMONHHTENLHOMN
JIUTEPATYPHI 4113 CAMOCTOATEABHON PabOTHL

JIist TeKYIETO KOHTPOIA YCIIeBAEMOCTH U IPOMEKYTOUHOMH aTTecTaluu HCIIO/B3YETCs TECTOBBIH KOHTPOJIb 3HAHWH.
Ha nexumsx HeoGX0amMo obpaiath BHUMaHHe Ha 0COBEHHOCTH IPHMEHEHHUS paccMaTpHBAaEMOTo MaTepHalia B
TIOCJICHYIOHIMX KypCaX, a Takxke B Oynynieif npodecCcHOHATBHON eI TeNbHOCTH.
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IIpunoxenne 1

QejiepaibHOE rOCYIapCTBEHHOE BIO/UKETHOE 00pa30BaTe/IbHOE YUPEKIEHHE BBICIIENO 06Pa3OBaAHMS

«TOMCKHH T'OCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM VITPABJIEHHS U
PAJITUOIJIEKTPOHUKHW» (TYCYP)

~/  YTBEPKIAIO
Hpope@dﬁp 1o y4ebHoit pabore
//w[ s L I1. E. Tposin
« » o 2016,
®OHJ OHEHOYHBIX CPEJACTB IO YYEFHOHU JUCUIUIIJIMHE
(MIPAKTUKE)
OU3HUKA

(10JIHOE HAMMEHOBAHHE Y4eOHON AHCUHITIHKDI HIIH [IPAKTHKH)

YpoBens ocHOBHOI 0GpasoBaTe/IbHOl NporpamMvbl fakanaBpuar
{BakanaBpuar, MarucTparypa, CeuMaiuTeT)

Hanpassienne(s1) 10aroToBKM (crieunaibHocTh) 28.03.01 "HaHOTEXHOMOIMM U MUKPOCUCTEMHAA TEXHMKA"

(MOIHOE HAUMEHOBAHHE HATIPABJIEHHS TIOANOTOBKM (CFIELHAIBHOCTH))

Ipoduan(u) " HaHOTEXHONOMMM B INEKTPOHUKE M MUKPOCMCTEMHOM TeXHMKe "
(roaHoe HaumeHoBaHUe NPOQKIA HANPABIEHHS NOATOTOBKH (CEUMANbHOCTH))

Popma obyuenuss Qunas
(OUHas, OUHO-3a04HAs (BEUEPHSS), 3a0UHAs)

DaxyJbTeT 11eKTPOHHOH TexHnku (OIT)
(COKpALCHHOE H NOAHOE HAUMEHOBaHKE (aKyiIbTeTa)

Kadeapa dpusnueckoii snexrponuxn (9I)
(COKpaILEHHOE U NOHOE HaUMEHOBaHKe Kadeaphl)

Kype 1.2 Cemectp 2,3

Yuebnbli nian Hagopa 2015roaa.

IKx3amen - 2,3 cemecTp

Tomexk 2016

CornacoBaHa Ha noprtane Ne 6347



CornacoBaHa Ha noptane Ne 6347



®oun oueHounbIX cpeacTs (POC) sBrsieTcs NPUIOKEHHEM K paboueil IIporpaMMe THCIHILTHHEBI
(IPaKTHKM) M NpeAcTaBiIseT Cco0O0H COBOKYHNHOCTh KOHTPONBHO-H3MEPHTEIBHBIX MaTepHaJIOB
(TunoBBIE 3a7auM (3a/aHHA), KOHTPOJBHBIE PabOTHI, TECThl H Jp.) H METONOB HX HCITONB30BaHHUS,
Ipe/IHA3HAYCHHBIX JUIS M3MEPECHHS YPOBHA JOCTHXKEHMS CTYACHTOM YCTAHOBJEHHBIX DPE3YIBTATOR
00y4eHH4.

®OC 1o pmucumrumHe (TPAKTHKE) HCHONB3YETCS MPH MPOBEJCHHH TEKYIIETO KOHTPOJIS

1 Beeagenue

YCIIEBAEMOCTH H IIPOMEKYTOUHOHN arTecTaliH CTYIEHTOB.
[lepeyeHs 3aKkpemIeHHBIX 3a TUCHUILTHHOMN (IIPAKTHKOH) KOMIIETEHIH IPHBEIeH B Tabmuie 1.

Tab6auua 1 — [MepeyeHsb 3aKpenuIeHHBIX 32 AHCHHILIHHON KOMIETeHIHIA

Kon

DopMy/IHPOBKA KOMIIETEHIIMH

Jranbl GopMHPOBAHHA
KOMIIeTEHITHH

OIIK-1

CIIOCOOHOCTBIO IIPEJCTABIATh aJIeKBaTHYIO
COBPEMEHHOMY YDOBHIO 3HaHHH HayyHyIO KapTHHY
MHpa Ha OCHOBE 3HAHHS OCHOBHBIX IIOJIOKEHHIA,
3aKOHOB M METOMIOB €CTECTBEHHBIX HAYK H MAaTeMaTHKH

1. JosmxeH 3HaTh
(u3HYeCcKre OCHOBBI
MEXAHUKH, MOJICKYISIPHOMN
bU3UKH B TEPMOIHHAMHUKH,
3JIEKTPOCTATHKH,
IIOCTOSIHHOTO TOKa B
MeTaJUlax, BAaKyyMe H rasax,
JJIEKTPOMAarHeTH3Ma,
KonebGaHUi U BOJIH,
BOJIHOBOU U KBaHTOBOM
ONTHKH, KBAaHTOBOH
MEXaHHKH, pU3UKH
TBEPJOTO Tena, aepHoit
(U3HKK U COBpeMeHHO
(bu3nuecKoil KapTHHEI
MHUpa.

2. lomxeHn ymerh
HCIIOJIb30BaTh
TEOPETHYECKHE 3HAHUS [IPH
OOBSICHEHUH pe3yNbTaToB
JKCIEPHMEHTOB,
IPUMEHSTH 3HAHHA B
obnactu Gpu3HKM 1A
OCBOEHUS obmernpodec-
CHOHQIBHBIX JUCITHILTHH K
pelueHus npogeccuo-
HaJIBHBIX 3a/ay.

3. Jlo/mkeH BaajeTs
HaBBIKaMH PU3HYECKUX
HCCJICIOBaHUH.

OIIK-2

CIIOCOOHOCTB BBIABIISITH €CTECTBEHHOHAYYHYIO
CYIIHOCTE ITpo0OJieM, BO3HHKAIOIUX B XOJIE
npoeCcCHOHATBHON IesITeIbHOCTH, NPHBJIEKATh VIS HX
PEIICHHUS COOTBETCTBYIOIIHH PU3HKO-MaTeMaTHUeCKUit
anmnapar

1. JlobkeH 3HaTh OCHOBHBIE
3aKOHBI D7EKTPOHHKH, & TAKKe
0COOCHHOCTH HX MPOABIIEHUS
B yCTPOHCTBAX
HaHOBHeKTpOHHKH.

2. Jlommxen ymeTh
UCTIOJIB30BATH PU3HKO-
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MaTeMaTHYECKHii anmnapar Uit
peleHHs KOHKPETHbIX 3324 B
0671aCTH HTEKTPOHHKH U
HaHOJJIEKTPOHHKH.

3. Jo/bkeH BIAANCTh
HaBbIKaMH 00pabOTKH
IKCIIEPUMEHTAIBHBIX
pe3yJbTaToB.

OIIK-5

JaHHBIX

Cr1ocoOHOCTD
06paboTKM M HpPENCTABICHHS OKCIEPHMCHTAIBHBIX

HCHO0JIB30BaTh

OCHOBHBIC

IIpHEMBI

1. JIoJDKEH 3HATH OCHOBHBIC

BO3MOXHOCTH
COBPEMEHHBIX TEKCTOBBIX
penaKTopoB U
COBPEMEHHBIX IIpOrpamMM
06paboTKH H
[IpeCTaBICHHUA
HHGpOpMAaIHH.

2. JlomkeH yMeTh
MCIIOIBL30BATh TEKCTOBBIM

peiaKTop I HaluCaHus
OTYETOB TI0 J]aOOPaTOPHBIM
pa6oram. Mcmonb30Barh
nporpamMmy o6paboTKH U
npeACTaBICHHS
pe3yabTaToB.

3. JloJbkeH BIANETh
HaBLIKaMH 00pabOTKH

9KCIIEPUMEHTATILHBIX
pe3yNBTaToB.

2  Peanu3anus KOMIeTeHIHH

1 Komnerenmusa OIIK-1

OIIK-1: cnocoGHOCTBLIO NPEACTABISATHL AAEKBATHYI0 COBPEMEHHOMY yPOBHIO 3HAHUH HAY4HYIO

KapTHHY MHpa HA OCHOB€ 3HAHHSA OCHOBHBIX HOJIO)KCHHﬁ,

HayK H MaTeMaTHKH.

J_IJUI @OpMHpOBaHI’IH KOMIICTCHIIMH He0OX0AIUMO OCYIICCTBUTEL Pl 3TaIoB.
@OpMHpOBaHPU{ KOMIIETCHIIMY, TPHMCHACMBIC A 3TOT0 BHABL 3aHATHH A HCIOIB3YEM

OlLICHUBAHUA NPEICTaBICHBI B Tabuie 2.

3aKOHOB B METOA0B €CTeCTBCHHLIX

Jransl
ple CpeCTBa

Ta6auua 2— dransl GopMUpPOBAHHS KOMIIETEHIHH H HCTI0Ib3yeMpble CPE/ICTBA OlleHHBAHUS

CocraB 3narsL Ymern Buiajteth
CriocoOHOCTE Hcrons30Bark
IpeJCTaBIsaTh TEOPETHIECKUE 3HAHHA HaprixkaMu
Copaepxanne 3Ta0B ¢u3HYeCcKHe OCHOBDI 11pH OOBSCHEHUH PE3Yib- Gu3AYecKUX
MEXaHHKH, MOJCKYJIAp- TaTOB IKCIEPUMEHTOB, HCCJIe0BaHNH
HOM (PM3UKH H TEPMO- IPUMEHSTH 3HaHUSA B
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obnacty ¢u3MKH A1
ocBoeHus obuienpodec-
CHOHA&JIBHBIX TUCIHIUIHH
H pemmenus npodeccuo-
HAJBHBIX 33/1a4.

JHHAMHKH, JIEKTPO-
CTaTHKH, TOCTOSHHOIO
TOKa B MeTaJUIax,
BaKyyMe U rasax,
3JIEKTPOMarHeTH3Ma,
KojieGaHui H BOJIH,
BOJIHOBOH U KBaHTOBOMH
ONTHKH, KBAaHTOBOH
MEXAHHKH, QU3HKH
TBEPIOro Teja, SAepHOM
(GH3HKH U COBpEMEHHOIH
(bH3HYEeCKON KapTHHEI
MHpa.

e JlabGoparopHsie

Jexiumy; paboTel
B . IpakTrueckue Brmonnenne Jlaboparoprie
MBI 3AHATHIA
3aHATHS JIOMAIIIHETO 3a/{aHus paboThI
CamocrosiTesnbHast
paboTa cTyneHTOoB
e Tect ¢ Jlaboparopuas e 3ammra
e KouTponsHas pabora; nabopaTopHbIX
paboTa e Koncnekr padot

Hcnonbiyemele

Cpe/ACTBA OLICHUBAHHA

e HWupuBuayansHoe
TBOPYECKOE 3aj1aHue
e DK3aMmeH

paboTsl

CaMOCTOATENBHOI

OOfmue XapaKTepHCTHKH [0Ka3aTeNel H KPHTEPHEB OleHHBAHHS KOMIETEHIINH Ha
BCEX dTarax [IpUBEIeHH! B TabuuIe 3.

Ta6anua 3 — O6mue xapakrepucTHKH MoKa3aTe/eii 1 KPHTEpHEB OLleHHBAHHA KOMIETEHIHH 10

ITanam

Ilokazarenu u

3Harp YMmern Baaners
KPHTEepHH
O6nanaer Obnanaer
(baKTHYeCKMMH H JHana3oHOM
TEOPETHYECCKIUMH IIPaKTHYECKHX
. KorTpommupyer paGory,
. 3HaHHUSIMH B yMeHuH, TpebyeMbIX
OTan4Ho (BbICOKHIT IIPOBOJUT OLICHKY,
npeaenax JUIS pa3BHTHS
YPOBeEHb) . COBEPIICHCTBYET
u3y4aemoit obnacti | TBOpueckHx .
. JEeHCTBUSt paboThI
C IIOHHMaHHeM pelLIeHHIA,
I'paHHII abcTparuposanus
OPHUMEHHMOCTH pobiem
. 3HaeT GakTol, Obnanaer beper
Xopomo (6a30BbIii ¢ a P
oBenL) IPUHIIHITE, JHana3oHoM OTBETCTBEHHOCTH 34
yp IpoLeccrl, obmue IPAKTHYECKHUX 3aBeplICHHE 33/1a4 B
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IOHSTHS B yMeHuii, TpeOyeMbIX | HCCIIe0BaHMH,
npeaenax JUISL peLIeHHs npucrocabiuBaeT CBOE
H3yyaeMoi 061acTH | ONpPEICICHHBIX NOBEJIEHHE K
npobieM B 00j1aCTH 06CcTOATENHCTBAM B
HCCIICAOBaHUA peteHHH podieM
Obnanaer
OCHOBHBIMH
Obnapnaer
Y10BJIETBOPHTEILHO YMEHHUSIMH, PaGoraeT npH npsmMoM
o 6a30BBIMH OOLIIHMH
(moporoBbIif ypoBeHb) TpebyeMBbIMH JULA HaOJIFOICHHH
3HaHUAMH
BBIMOJIHEHHS
IPOCTHIX 3a/1a4

dopMysupoBKa IoKasaresied 1 KpPHTEpHe

tabnure 4.

B OLCHHBaHUA IIaHHOﬁ KOMIICTCHIIHHN TIpHBEACHA B

Ta6unua 4 — Ioka3areJ s H KpHTEPHH OLEHUBAHNA KOMIIETEHIIHH HA JTanax

Moka3zarean n
KpHuTepHd

3HaTh

Ymerh

Baapers

OTJH4YHO (BBICOKHIT
YPOBEHbB)

e aHAJIHU3UPYET

CBSI3U MEXIY
pa3zIMYHBIMHU
(bH3UIECKUMH
HOHATHAMH;

e [IpeHaCTaBiICT

CIIoco0bl B
pe3yabTaThl
HCIIOJIB30BAHUSA
Pa3ITUYHBIX
GU3HYECKHUX
MOJIeTIeH;

e MareMaTH4eCKH

000CHOBBIBAECT
BpIOOP MeTONIa H
IUIaH peleHHS
3a1auu

e ¢BOOOAHO
IpUMEHSET METOBI
pelieHus 3a/1a4 B
HE3HAKOMBIX
CHTyalHUsX,

e yMmeer
MareMaTH4YeCKH
BLIPAXKATh, U
apryMeHTHPOBaHO
JIOKa3bIBaTh
[IOJIOKEHMS
HpeIMETHOM
001acTH 3HaAHUS

e criocobeH
PYKOBOJHTh
MEXIUCIHIUIHHAD-
HOIl KOMaHOH;

e ¢BOOOJHO BIALEET
pa3HBIMH
crocobamu
Ipe/ICTaBICHUSA
buznueckoi
uHpOpMaLUU B
rpaduyecKoi U
MaTeMaTH4ecKoi

dopme

Xopomo (6a3oBblit
YpOBEHbD)

e TOHHUMACT CBA3H

MEXIY pa3iud-
HBIMH (PH3HYECKH-
MH ITOHATHSIMHU,

e UMeECT NpeaAcTaB-

neHue o puzHHeC-
KHX MOZEIAX;

e apryMeHTHpYyeT

BLIOOp METOJA
pEIIeHHUS 3a/1a4uH;
COCTaBJIAET IL1aH

e  CaMOCTOSITEJIBHO
noxbupaer H roTo-
BUT JUIA OKCIIEPH-
MeHTa HeoOXo1H-
Moe 000pyAOBaHHE;

e IMPUMEHSET METOMIBL
peleHHs 3a/1a4 B
HE3HAKOMBIX
CHTYalUsAX;

e yMeeT KOPpPEeKTHO
BhIpaXKars

e KpUTHYECKH
OCMBICIHBAET
[I0JTy4YEHHbIC
3HAHUS;

e KOMIIETCHTEH B
pa3NyYHBIX CHTYa-
musx (pabora B
MEXIMCUIMIINHAD-
HOI KOMaHJIE);

e BIAjAcET pa3HbIMU
crrocobaMu
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pelleHHs 3a/1a4H; 00OCHOBBIBATH MO- peACTaBIeHUs
¢ rpaduuecku JIONEHHUS buzndeckoit
WLIIOCTPHPYET IpeaMEeTHOH HH(pOpPMaIHH
3anaqy o0I1acTH 3HaHUA
® JIaeT ONpeHe/ICHHs
OCHOBHBIX
o e yMmeeT pabortarh Co
MOHSATHIA; .
CIPaBOYHON
®  BOCIPOU3BOAUT . ® BIanceT
JAHTEparypoit; .
OCHOBHBIE TEPMHHOJIOTHER
®  HCHOJB3YET .
busnyeckue IIPEIMETHOR
IpHOODEL,
(baKTel, HAeH; 00J1aCTH 3HAHUS;
yKa3aHHbIE B
Y0BJIETBOPHTEIBHO ® pacro3Haer ONHCAHHH e criocobeH
(moporoBsIii ypoBeHs) busngeckue . KOPPEKTHO
naboparopHoii
O00BEKTHI; [IPEJACTAaBUTE
paboThl;
® 3HAET OCHOBHbIE 3HaHW B
*  yMeeT .
METO/IbI PeIlICHHS MaTeMaTHYe CKOH
[PEICTABIIATE
THIIOBBIX 33734 U . dopme
pe3yNBTaThl CBOCH
yMeeT HxX
paboThI
[IPUMEHSATH Ha
IpaKTHKe

2 Komoerenuusa OIIK-2

OIIK-2: cnocoGHOCTb BBIABAATE  €CTECTBEHHOHAYHHYIO CYIWIHOCTh MpoO/leM, BO3HMKAIOUIMX B  XOJe
NpoQecCHOHANBHOH IEATENBHOCTH, NPUBJIEKATh VIS X PEUICHHS COOTBETCTBYIOLIME (H3MKO-MaTeMaTHYe CKHI
anmapar

JUist (popMHpOBaHHS KOMIICTEHIHH HEOGXONHMO OCYIECTBHTE ps 5TaroB. JTanbl (HOPMHPOBAHUS
KOMIICTCHIIMH, TIPUMEHAEMBIE JULT 9TOTO BUIbI 3aHATHH H HCIONB3yeMBble CPEICTBA OLCHHBAHMUA,
IpeJICTaB/IeHs! B TabuIe 5.

Taﬁ.mma 5- Franni qmpanOBamm KOMII€TECHIHH H HCIT0JIb3y€EMble CpeaCTBA OHCHUBAHUA

Cocras 3Harh Ymern Baaners
OCHOBHBIE 3aKOHBI HCIIONB30BaTh (PH3UKO-
JJIEKTPOHMKH, a TAKKe MareMaTu4eCcKui Haprikamu
O0COOEHHOCTH HX anmapar s peneHHsa obpaboTkn
Conep:xanne rranos
IPOSIBJICHHS B KOHKPETHBIX 337134 B IKCIIEPUMEHTAITBHBIX
yCTpoHcTBax 0011acTH MEKTPOHHKH U pe3ynbTaToB.
HaHO2NEKTPOHHUKH. HaHOBJICKTPOHHKH.
o Jlexumnuy;
® [IpaKTHYeCKHe e JlaboparopHbie
.. 3aHSATHH. paboThl; e JlaboparopHsie
Buaei 3ausrnii
e j1aboparopHble e (CaMmocTosiTesbpHas paboTEL.
paboTEhL; paboTa CTY/IEHTOB.
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Henoab3yemble
CpeACTBa OllCHHBAHUMA

TecT;
yctHas becena;
IK3aMEH.

e JlaGopatopHble
paboTsr;

¢ KoHCcnexr
CaMOCTOATENHHOH
paboThl.

e 3amura
1abopaTopHBIX
pabot.

O61He XapaKTePHCTHKY [TOKa3aresied H KPUTEPHEB OLCHHBAHUS KOMIICTCHIMH HA
BCEX DdTarax [pHBe/ICHBI B TadIHUIE 6.

Tabauna 6 — O0mue XapaKTepHCTHKH MOKAa3aTesiell H KpUTepHEB OLleHHBAHHA KOMIIETEHIIHH 110

Tanam

IToxkaszarean u

3nars Ymern Baaagerp
KpHTEepHH
Obnanmaer Obnanaer
(daKTHYeCKUMHU U JIUATa30HOM
TEOPETHUECKUMHU MPaKTHYECKUX
. Koutpommpyet paborty,
. 3HAHHUSIMH B yMeHHil, TpeObyeMBbIX
Oriau4HO (BLICOKHI IIPOBOJMT OLICHKY,
npeaenax JUISE pa3BUTHUS
YpOBeHb) o COBEPIIEHCTBYET
H3y4JaeMoil 06acTi | TBOPYECKHX .
. JeHcTBHS paboThl
C IIOHUMaHUEM pELIeHHH,
IpaHHil abcTparupoBaHus
IPUMEHHMOCTH npobiem
Obnanaer
bepeT oTBETCTBEH-
3naeT (akTsl, JTHara3oHoM
HOCTB 3a 3aBepIICHHE
TPUHIUIIEL, MTPAKTHYECKUX
. . 3aJiad B UCCJICJIOBAHUH,
Xopomo (6a30BbIi npoleccel, od1ue YMEHHU, TpeOyeMBbIX
npucnocabiauBaeT CBOE
YPOBEHbB) MIOHATHSA B JUTSL pereHus
HoBeJIeHUe K
npezenax OIpe/ieTIeHHBIX
. 00CTOSTENTBCTBAM B
u3ydaeMoii obnactu | npobieM B obnacTu
petieHHH rpodiaem
HCCJIeIOBaHUs
Obnamaer
OCHOBHBIMHU
Obnanaer
YioBJIeTBOPHTEIBHO YMEHHSIMH, PaGoTtaet npu npsaMoM
(moporoBbIH YPOBEHD) 0a30BBIMH OOHMIL TpeOyeMbIMH IS HaOJIIoIeHUH
P yp 3HAHUSIMH peby
BEITIOJTHEHH S

IPOCThIX 3a/1a4

Ta6mua 7 — Iokaszarean 1 KpuTepHH OEHHBAHHS KOMIIETEHIMH Ha dTanax

IMoka3zaresu K
KpHUTepHH

3uarn

Y™mets

Baagers

OT1anyHo (BbICOKHI

e (Cgobomso

e cBOOOIHO

e criocobeH
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YPOBEHB) BJIACeT IIPUMEHSTh PYKOBOIHUTE
HaBBIKAMH BO3MOXHOCTH MEXITUCHHILTHHAD-
IIPOEKTHPOBAHHS COBPEMEHHBIX HOH KOMaHZ O},
YCTpOHCTB KOHCTPYKTOPCKHX ¢BOOOIIHO Biaseer
IEKTPOHUKH; pEJaKTOpOB B pa3HbIMH
CBobosiHO HE3HAKOMBbIX COBPEMEHHBIMH
BiIaneeT CUTYyalHIX; criocobamu
BO3MOXXHOCTSIMH cBOOOIHO IpeICTaBIeHHS
COBPEMEHHBIX IPHMEHSTh busnueckoi
[IpOrpaMMm COBpEMEHHEIE nHpopMalHy B
obpabotku u HPOrpaMMebl rpaguyeckoi u
peCTaBICHAS 06paboTku u MaTeMaTuve cKoi
HHpOpMaIU; IPEJCTABICHHS bopme
Caobonuo uH(pOopManuu;

BIIazieeT ¢BOOONIHO HX
criocobamu ux COBMECTHO
COBMECTHOTO HCII0JIB30BaTh
HCIIOJIb30BAHMS
[IOHUMAeT
CaMOCTOSITE/IBHO
BO3MOXHOCTH KOMIIETCHTCH B
TI0JIb30BATHCA
COBPEMEHHBIX pa3IHYHBIX
KOHC TOPCKHX COBPEMCHHAIMHU CUTYyalusX
%3
hyKTOop cpencTBaMu yan
PElaKTopoB; (pabora B Mexamc-
KOHCTPYUPOBAHHS; .
IIOHUMaET UUIUIHHAPHOHR
CaMOCTOSTEJILHO i
BO3MOXHOCTH KOMaH/ie);
. I10JIb30BATHCS
Xopomo (6a30BbIii COBPEMEHHBIX BJIa/ICET PA3HBIMHU
COBPEMEHHBIMH
YPOBEHbB) [IporpamMm criocobamMu
IIporpaMMaMu
obpaborku u IIpe/ICTaBIeHUS
00paboTKH U .
IIpE/ICTaBICHUA busHUecKoit
IIpeJCTaBIICHHS
HHpopMarnuy; HH(pOpMaIlUK B
HHbOpPMALIHH; .
NIOHMMAaeT, KaK rpadudeckoii u
CaMOCTOSATEILHO .
COBMECTHO HX MaTeMaTH4eCKoi
COBMECTHO HX
MOXHO tdopme
HCIOJIB30BaTh
HCIIOJIB30BaTh
ITOHMMAeT ymeet paborath ¢
OCHOBHbIE COBPEMEHHBIMH
BlajeeT
BO3MOXHOCTH KOHCTPYKTOPCKHUMH .
TEPMHHOJIOTHEH
COBPEMEHHBIX pellaKTopamH; .
HpeAMETHOH
KOHCTPYKTOPCKHX UCIIONIB3YeT )
obiacTv 3HaHU;
penaKkTopos; COBpEMEHHbIE
y cnocoben
JXOBJIETBOPHTEILHO IIOHUMaeT IPOrpaMMBbI KODDEKTHO
. 0 H
(1oporoBbIii ypoBeHs) OCHOBHEIE o0paboTku 1 pp
[PEICTaBUTh
BO3MOXHOCTH IIpEJICTaBICHHS
HHpOpMaLHIO B
COBPEMEHHBIX HHpOpMAIIHK; .
rpaguyeckoi u
IpOrpaMm ymeer .
MareMaTru4eckoi
obpabotku 1 [IPEJICTABIISITH bopme
[Ipe/ICTaBICHHS pE3YNBTaThl CBOEH P
uHpopManu paboTel
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3 Komnerenuusa OITK-5

OIIK-5:

crocoObHOCTL  HCHOJB30BaTh  OCHOBHBIC

SKCITCPHUMEHTAJIBHBIX JaHHbIX

Jlns  GOPMHPOBAHHS KOMIICTEHIMH HEOOXOQMMO OCYIIECTBHTL  Pill JTAroB.
GOPMHPOBAHHS KOMIICTEHIUH, NPHMEHAEMBIE UL 9TOTO BHIBI 3aHATHH, U HCIOJIb3YEMBI

OlICHHUBAHHS TIpEICTaBJICHBI B TaGaune 8.

HPHEMBI

00paboTKH M TIPEICTaBICHHUA

Jranb!
€ CpeicTBa

Tabuua 8— dranbl GOpMHPOBAHHS KOMIETEHIHH H HCT0JIb3yeMBIC CPEICTBA OLICHHUBAHHA

Cocras 3HaTh Ymers Bnaagers
CrnocobHOCTD
OCYIIECTBISATE ITOHUCK,
XpaHeHne u 06paboTK
P P Y| Ucnonszosars

uHOpMaLIHU C .

TEKCTOBBIH PEaKTOp I
UCIIOJIb30BaHHEM

HalMCaHHs OTYETOB 110 Hagpixamu
OCHOBHBIX

. naboparopHbM paGoTaM. | 00paboTKH
CopepxaHue 3Talmos | BO3MOXHOCTEH

Hcnonb3oBarhk SKCIIEPUMEHTAJIBHBIX
COBpPEMEHHBIX

nporpamMmy oOpaGOTKH U | Pe3y/bTaroB.

TEKCTOBBIX PECAaKTOPOB

Buabl sanarnii

npeacTaBlieHHs
Y COBPEMEHHBIX

pe3yaBTaToB.
nporpamMM o6paboTKH H
TIpeICTaBICHUSA
uHpOpMaIUH
e Jlexunuy,;

¢ JIPAKTHYECCKHC
3aHATHH.

e JlaGoparopHble
paboTsl,

e JlaboparopHsie

e jaboparopHEIE e CamocrosTelbHad paboTshL.
paboTHI; paboTa CTyIEeHTOB.
Hcnonb3yembre o Tecr; e JlaGoparopHbie e 3amwura
CpelcTBA OLlEHHBAHMA | o  ycTHAs Oecena; paboTHI; 1abopaTOPHBIX
e DJK3aMEH. e KoHcnekr paboT.

CaMOCTOATEIFHOMN
paboTBL.

CornacoBaHa Ha noprtane Ne 6347




OOmue XxapakTepucTHKH roKasareieil u KPUTEPHEB OLICHHBAHUS KOMITETEHIIMH HA
BCEX HTalax IpUBeAeHbI B Tabiune 9.

Ta6smmua 9 — O6mue xapakTepHCeTHKH HoKa3aTeei 0 KPHTEPHEB OLCHHBAHUS KOMIIETCHIIHH 110

TanamMm

IToka3zarenn u

3Hare Ymern Baaners
KpHTepHH
Obnanaer Obnanaer
bakTHYeCKHMH U JManazoHOM
TEOPETHYECKUMH HPAKTHYECKHUX
. KonTponupyer pa6ory,
. 3HAHUSIMH B YMEHHH, TpebyeMbIx
OTinyHo (BBICOKMIT IIPOBOJHT OLEHKY,
npejenax UL pa3BHTHSA
YPOBEHD) . COBEpPLIEHCTBYET
H3yJaeMol 00JacTH | TBOPYECKHX .
. nelcTBus paboThl
C MOHMMaHHEM peleHuit,
IpaHuIL abcTparupoBaHus
IIPUMEHHMOCTH npobieM
Obnanaer beper
3HaeT (daxThl, JIMara30HOM OTBETCTBEHHOCTH 3a
HIPUHIUTIEL, IIPAKTHYECKHUX 3aBepUICHHE 33]1a9 B
Xopomo (6a3oBbIit IIPOLIECCHI, 00IIHe YMEHUH, TpeOyeMBbIX HCCJIEI0BAHHH,
YPOBeHB) IIOHSATHS B JUIS peleHust IIpHCIIOCabIUBAET CBOE
npenenax OIpeNeNIeHHBIX TIOBEJICHUE K
u3y4aeMoit o0acTu | mpo6ieM B o6nacTH obcTosATeNBCTBAaM B
HCCIIeIOBaHAS peleHuH mmpobiemM
Ob6mnanaer
OCHOBHBIMH
Obnanaer
YnosJierBopureabHo YMEHHUSIMH, Paboraer nmpu npamom
. 0a30BBIMH OOILIUMH
(moporoBbIii yposenn) TpeOyeMBIMH J1IIst HabJIONEHHH
3HAHHAMH
BBIITOJIHCHUS

IIPOCTHIX 3a1a4

Tabauna 10 - Mokaszarenu u KPHTEPHH OLlEHHBAHHSA KOMIIETEHIHH HA HTAanax

Ioka3zaresn u
KpHTEpHH

3uare

Ymern

Baagers

Orin4aHo (BbICOKHMIT
YPOBeHb)

e  (Csoboguo

BJIageetT
BO3MOXHOCTIMH
COBPEMCHHBIX

®  CBOOOJHO
HpUMEHSIET
COBpPEMEHHBIE
TEKCTOBBIE

* crocoben
PYKOBOJIHTE
MEKIUCLUTUIMHAPH
OH KOMaHIOM;
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TEKCTOBBIX PEAAKTOPHI B ¢cBOGOJIHO BIIAIEET
peIaKToOpoOB; HE3HAKOMBIX pa3HBIMH
CBobojiHO CUTYyalHAx, COBPEMEHHBIMH
BJIAJIEET cBobonHO criocobamu
BO3MOXHOCTSIMH IIPUMEHSATH IpeJICTaBIEHUS
COBPEMEHHbIX COBPEMEHHBIE buzngecKoH
porpaMm porpamMMbl HHGOpMAIIHH B
o6paboTky U 06paboTkH H rpaduueckon 1
TpeICTaBlIeHHs IpeICTaBIeH MareMaTuyecKoi
UHGPOPMALIUH; uHdopMallHH; dopme
Csobonso CBOOOIHO HX
BIageeT COBMECTHO
crocobaMu HX HCIIOJIE30BaTh
COBMECTHOTO
HCIOJIE30BaHUSA
[TOHUMAET
CaMOCTOSTENBHO
BO3MOXXHOCTH KOMITETEHTEH B
I10JTE30BATHCS
COBPEMEHHBIX pas3IMYHBIX
COBpEMEHHBIMH
TEKCTOBBIX CHUTYaIHsIX
TEKCTOBBIM
PEenaKTopoB; (pabora B
penaKTopamH;
MOHUMAET MEKTUCIUILTTHAPH
CaMOCTOSTEIIBHO .
BO3MOXXHOCTH oif KOMaHzie);
. 0JI530BaTHCS
Xopomo (6a3oBbIi COBpPEMEHHBIX BJIajieeT pa3sHbIMH
COBPEMEHHBIMH
YPOBeEHb) IporpamMm criocobaMu
IporpaMMaMHu
ob6paboTkn U npecTaBIeHHs
06paboTKH K .
[peNCTaBICHHS bu3nUIecKoH
peCTaBlICHHS
nHpOopMannH; nHQOopMaIlid B
nH(bOpMaLHU; N
MOHHUMAET, KaK rpaduuecKkoi U
CaMOCTOATEIBHO .
COBMECTHO HX MaTeMaTHyeCcKoi
COBMECTHO HX
MOYXHO dopme
HCIOJB30BaTh
UCIT0JIL30BaTh
MTOHUMAET ymeeT paboTarh ¢
BJIaJIEeeT
OCHOBHBIE COBpPEMEHHBIMH .
TEPMHUHOJIOTHEN
BO3MOKHOCTH TEKCTOBBIMH .
IIpeIMETHOH
COBPEMEHHBIX penaKTopamH;
001acTH 3HAHHS;
TEKCTOBBIX UCIIONB3YET
crniocobex
Vi0B/1eTBOPUTEILHO PEeNaKTOpOB; COBpEMEHHBIE
o KOPPEKTHO
(noporosblii ypoBeHb) [IOHuMaeT IIPOrpamMMBbl
IpeACTaBHTh
OCHOBHBIE 06paboTKH U
uHpOpMaLMIO B
BO3MOXHOCTH NIpeCTaABICHHA .
rpaduuecKor 1
COBPEMEHHBIX uHpOpMAaIIUH; .
MareMaTu4yecKon
IIpOrpaMMm yMeeT
dbopme
0obpaboTku u MPeJICTaBIsITh

CornacoBaHa Ha noprtane Ne 6347




12

TIpE/ICTABICHUS pe3yabTarsl CBOEH
HH(pOPMAaIHH paboTsl

Tunosbie KOHTPONbHbLIE 3aaaHnsA

Ana  peanusaumm BbillenepeuncneHHbix 3asad  o6yyeHus MCRONL3YIOTCA  Cneaylouwme
maTepuansi:
— TWNOBbIE KOHTPONbHbIE 33A4aHWA UK UHbIE MaTepuanbl, HeOBXOAMMbIE ANA OLEHKWU 3HAHWIA,
YMEHWIA, HaBbIKOB W (WNM) ONbITa AeATEeNbHOCTH, XapaKrepusyouwmx atansl GopMUpoBaHUS
KOMMeTeHUMI B npoLecce ocBoeHUn 06pa3osaTenbHON NPOrpamMmsl, B cocTaBe:

3.1. Tect:
3.1.1. Tembl TecTOBBIX 32 aHUI1 /IS NPAKTHYECKHX 3AHITHIL:

1) KuHeMaTHKa [10CTYIATe/IBHOTO JIBHKESHMUS.

2) KuneMaTHka Bpainare/ibHOTO IBHIKSHHS.

3) JluHaMHuKa MOCTYNATeTbHOTO ABHIKEHHUS.

4) InnaMuKa BpaniaTeIbHOTO JIBHXEHHS.

5) MonekynsapHas ¢pusnka. Kiaccuueckie cTaTMCTHKY.

6) TepMoauHamuxka.

7) 3axon Kynona. HanpsxeHHOCTS.

8) Ilorenuman.

9) MeTasibl 1 IUIEKTPHKH B EKTPOCTATHIECKOM TIOJE.
10) Maruurocraruxa.

11) JIBrokenue 3apsiioB U TOKOB, paboTa B MATHHTHOM IIOJE.
12) SBnenne snekTpOMarHUTHON HHIYKIHH. DHeprus MoI.
13) T'apmonnyeckue xoyeGanus.

14) CeoGonHble U BBIHYXIEHHbIE KOJIeOaHUS.

15) Bonusr. Dddexr Jomnepa.

16) UuTepdepenuus ceera.

17) Nudpaxims.

18) Homsipuzanus.

19) TerutoBoe u3iyuenue.

20) Buennnit porospdexr.

21) Bueumnwnit dhorosddert. Dbdext Komurrona.

22) ®otonsl. [lapneHue cpera.

23) Criextpsl.

24) BonHoBBIe CBOHCTBA MHKPOYACTHIL.

25) DneMeHTh KBAHTOBOM MEXAHHKHY.

26) KBaHToBas crarHcTHKA.

37) Snepnast pusuka.

3.1.2. TeMbI TeCTOBBIX 3aJAHUI 115 Ja00paTopHBIX 3aHATHIL:

1) Kunemarnka paBHOYCKOpPEHHOTO BpameHus
2) Jlunamuka MastHEKa ObepOeka
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3) Hsyuenue pacrpezenenus Makcseiuia

4) HWzyuenwme pacrpenesienus bonbimMana

5) Onpenenexue OTHOMEHHUs TEIIOEMKOCTEH ra3a METOIOM Knemana-Jlezopma

6) H3ydeHue NEKTPOCTATHICCKOIO MOJIA

7) W3ydenne cBOHCTB MANIEKTPUKOB B II0JI€ IJIOCKOI0 KOHACHCATOPA

8) OmnpeeneHue OTHOCHTEIBHOH JHIEKTPHYECKOH MPOHHIIACMOCTH TBEP/IBIX
JTUDJIEKTPHKOB

9) M3MmepeHue Y/ICIBHOIO IEKTPHYECKOrO CONPOTHBIICHUS METATLIOB

10) Hsyuenue MarHUTHOTO I10JIl KPYTOBOTO TOKa

11) Onpeenenne yAenbHOTO 3apsjia 31EKTPOHa METOJIOM MarHeTpoHa

12) Usyyenne 3aTyxarolux Koebanui KpectooOpasHOro MasTHHKA

13) U3ydenue 3aTyXaiollHX MEKTPOMArHATHBIX KoleOaHHH

14) CiioxeHHne B3aUMHO NEPIIEHIHKYISPHBIX KOJICOaHHH. @urypsl Jluccaxy

15) Wsyuenne nHTepdEepEeHIINH J1a3ePHOTO U3y deH sl OIbIT IOnra

16) Usydenue nudpakiiuy JIa3€PHOTO U3IYICHUS OT WEIW H HHTH

17) UsyueHHe 3aBUCHMOCTH SHEPreTHYECKOH CBETHUMOCTH CEPOr0 TeNa OT TeMIICpaTyphI

18) Buemmnuii potosddext. M3yuenue 3akona CToseToBa  IPOBEPKa dbopmyJisl
DitHInTeliHa

19) Hsyuenne crektpa atoma Bogopoa. (ITocrosunas Punbepra)

20) TyuHensHBIH 3(PEKT B BLIPOKAECHHOM p-n — IEPEXOAE

21) Buyrtpeunuii poTodspdexr

HpHMCp TECTOBOTO 3a/laHHs Ul TPAKTHYCCKOrO 3aHATHA.

«MeTaJuisl B AMIJIEKTPHKH B IJMEKTPOCTATHYCCKOM I10JIEN.

buaer 1.

1. Yro xapakTepu3yeT BEKTOP MOJSpH3aliy P?
1) JIMnosbHbI MOMEHT EAMHUIB! 00beMa THIIEKTPUKA,
2) JIunosbHbIH MOMEHT aToMa (MOJIEKYJIBI) UBIIEKTPHKA;
3) Benuumy, 110Ka3bIBAFOILYIO BO CKOJIBKO Pa3 IEKTPHYECKOE I10]I¢, BO3PACTACT B JIADJICKTPHUKE;
4) Benu4uHy, OKa3bIBAIOIIYIO BO CKOJIBKO Pa3 3MEKTPHIECKOE TOJIE, yMEHBIIACTCS B
JHDIIEKTPHKE.

2. YKakuTe BRIpAXKEHHs TeopeMsl ['aycca IS [0l BEKTOPA SJIEKTPHICCKOTO CMEIICHHS D.

a) D = EEUE; 6) mij ’ dg = qcaaéo())( 5 B) VD = p530500”;
S

r) mﬁ ' dg = Geoos + eons > JI) VD = Pegosoon * Peansan -
S

1) a; 2) 6; 3) B; 4)r; 5) 6) a, 0; 7) a, B; 8) 6, B;
9)a,r; 10) a, 1; 1 n.

3. BO3yIIHBIA KOHIEHCATOP YaCTHHHO 3aIOIHEH JAHIICKTPHKOM. B Kakoii u3 ero yacrteif bonpie
HATPHKEHHOCTh NIEKTPHYECKOTO 0I5 E . a B Kaxoii — anekTpuyeckoe cmemenue D7

1
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a) DJIEKTpUYecKoe cMeteHue Goblie B 061acTH 1;

0) HaNPSHKEHHOCTD HTEKTPHYECKOTO oIS 6oIble B 06acTH 1;

B) DIIEKTPHUYECKOE CMelleHHe 6oJIbIne B 061acTa 2;

I') HANPSHKEHHOCTE DIEKTPUYECKOro 1101 6oJIbIe B 06J1acTH 2;

J) HAIPSHKEHHOCTB HIEKTPHIECKOTO OIS OJMHAKOBA B 00EHX 06/1aCTSIX

€) 2JIEKTPHUUYECKOE CMEIeHHe OAMHAKOBO B 06enx 06macTsx.

1)a,6; 2)a,r; 3)a,m 4)6,s; 5)6,e; 6)B,T;  T)B, A, 8)Ie.

4. HaiiTi eMKOCTB IJI0CKOr0 KOHIEHCATOPA, H306paKEHHOT0 HA PHCYHKE, l
TTOJIOBHHA 00beMa KOTOPOTO 3aIOJHEHO JIMIEKTPUKOM ¢ OTHOCHTEILHOM
AHBIIEKTPUYECKOM IpOoHHIIaeMocThIO 3. [Tomans kaxaoi o6KIanku
KOHJIeHcaTopa paHa 10 oM?, a paccrostHue MexKy HUMH | MM. OTBeT AaTh B

IR
BRI RLELLBE
SR,

nd.

5. YKaxuTe HOMEp PHCYHKA, Ha KOTOPOM H300paXeHbI JIMHHH BEKTOPA SJIEKTPHYECKOH HHAYKIIMH D
Ha IPaHHIIE pa3jiesa JBYX IHIIEKTPHKOB C £ < €.

&1 & & & £ £; & &
L 2. 3. 4.

[Ipumep TecToBOrO 3aMaHus 11 1aGOPATOPHOTO 3aHATHS.
ONPEAEJIEHUE YAEJIBHOIO 3APSIJIA JJIEKTPOHA METOJIOM MATHETPOHA
Bapuanr 2

1. Tlo kakoli TpaeKTOpHH ABHXETCH B 06IIeM Cllydae 3apsDKeHHAas YacTHIIA B ONHOPOIHOM
MarHuTHOM 1ojie?
Otsetsr: 1) Mo npsiMoit; 2) mo mapaGose; 3) mo runiepbone; 4) o cuupaiu; 5) Ho OKPY)KHOCTH.
2. [apaenpHO NPSAMOMY IIPOBOHUKY HA HEKOTOPOM PACCTOSHHH
OT HETO, IBUKETCA CO CKOPOCTHIO D JNEKTPOH. YKa3arh HA PHCYHKE
Hanpasienne cuibl JIopenna, geHcTByIomeil Ha 3eKTPOH, eCITd Mo
ITPOBOJHHKY IYCTHTH TOK 1.

3, TpH YaCTHUIIBI ¢ OJIMHAKOBBIMY MacCcaM4 | 3apsajgaMH BJIETaroT B

4 OZHOPOJHOE MarHHTHOE II0JIE ¢ Pa3HLIMHU
Mg "
Uz CKOPOCTAMH, KaK IT0Ka3aHo Ha pucyHke. [IpuuéMm vy <o, <3 Kak
(21 COOTHOCATCS MEXK/Y COOOMH HX IepHos! Bpamenus 17
7 e
K ] -
9 9 4 Orsersl: )T;<T;<Ty; D T;>T,>Ty DNTi=T,=Ts
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4) Jlyis oTBETA JAHHBIX HEIOCTATOYHO.

4, MHKpO‘{aCTI/IHI)I BJIETAIOT B OJHOPOJIHOEC MArHUTHOEC I10JIC ¢ NHOCTOSTHHOH CKOpPOCTBIO, KaK

MOKa3aHo Ha pUCYHKe. Kakol 3aps| HMEIOT YaCTHIbI?

—>
B

v

a)yq=+q; 0)q@=+q; BYq3=+q;
91 NDq=-¢ HDP=-¢ ©)q=-q

q: K q=0; 3q=0; wn)g=0.

-
>

N
Oteetsl: 1)a,6,8; 2)n,O,e;  3) K, 3, 4 4)a,e,3;

b4

5)B,5,3; ©6)6,x, .

5. Kakoe 13 IPUBEJICHHBIX HIKE BRIPXCHAN NPEICTABIISET COO0H CHITY, ACHCTBYIOLIYIO Ha
TTOJIOKATEIHHO 3apAKEHHYIO YAaCTHILY, IBIKYIIYIOCS OJTHOBPEMEHHO B SJIEKTPUYECKOM ¥ MaTHHTHOM

onax?

n F =qE+q[l§,6]; Ay =qE+q[ﬁ,E} y F=qE +q(l§,6}
4) ﬁ =ql§‘+q(t3,l§).

3.2. TeMbI KOHTPOJIBHBIX paboT:

D
2)
3)
4)
3)
6)
7
8)
9
10)
11)

MexaHHKA IOCTYNATENBHOIO B BpalaTe/IbHOTO ABHIKCHHA.
MonekynspHas Gu3nKa U TEPMOJAUHAMUKA.
DiieKTpHYecKoe T0JIE B BaKyyMe U Cpele.
DIeKTPOMArHETH3M

KonebaHns U BOJHBI

BonHoBas onTuka

KBaHTOBbIE CBOWCTBA U3ITyYEHUS

CrieKTpsl ¥ CBOIICTBAa aTOMOB

KBanToBas MEXaHHKA.

KBanTtoBble craTucTHkH. OH3HUKa TBEPAOTO Tea.
du3nka aTOMHOTO SApa U 3JIEMEHTAPHBIX YaCTHIL

ITpuMephl KOHTPOJIBHBIX PaboT.

KOHTPOJILHAS PABOTA I10 KBAHTOBbBIM CBOWCTBAM U3JIYUEHUS

Buner Nel.

1. Tlps MOMOINY HHIYKIIMOHHOTO YCKOPHTEIS J/ICKTPOHOB (GeTarpoHa) MOXHO IOJNYIHTH

dhoTousI ramma-Iryuci ¢ sneprueii 100 MbB. Kakopa jumna Bonas! 3TEX jydeit? Oreer gars B CHL
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2. ®OTOHEI PCHTTCHOBCKOI'O M3JIYYEHUS HCIIBITLIBAIOT KOMIITOHOBCKOE pacCceaHue Ha citabo
CBA3aHHBIX 3JICKTPOHAX BEIECTRA, repenasasi MM IIpH 3TOM 4acTh CBOEH OHEPrHH. Ha OCHOBAHHH,

KaKHX 3aKOHOB MOXHO OIEHHUTB JUIHHY BOJIHBI PACCESHHOTO H3TyICHHS?
a) Ha ocHoBaHUH 3aKOHA COXPAHEHHS HMITYIbCA CHCTEMBbI (GOTOH-3NIEKTPOH.
6) Ha ocnoBaHuy 3aK0HA COXpAHEHHUS YHEPTHH CHCTEMBI ¢$boTOH-aTOM BelecTBa.
B) Ha ocHOBanuM 3aKOHa COXpaHeHHs UMITYIbCA GOTOH-ATOM BEIECTBA.
r) Ha ocHOBaHHH 3aKOHA COXpaHEHHS YHEPTHH CHCTEMBI $OTOH-IEKTPOH.
OtBertsl: 1) a, 6; 2)0, B; 3) B, 4)a, 5 a; 6) 0; 7) B.

3. Vimerotes 1Ba aGCOIOTHO YEPHEIX Tela. Temneparypa nepsoro u3 Hux coctasser 1450 K.
Omnpenenuts B CH TeMmeparypy BTOporo Teia, eciid OTHONICHHE IHEPreTHYECKOH CBETHMOCTH

[ICPBOT'O TeJIa K SHEPTETUYECKON CBETUMOCTH BTOPOro cocrasisieT 16/81.

4. Kpacnas rpaHHIa TSt IUIATHHEL JISKAT 0koso 200 uM. Ecu IUTATHHY IPOKAIUTH MTPU
BBICOKOH TeMIteparype, To KpacHas rpanuua Gotosddekra craner pasHo# 220 uM. Ha ckonbko

JJICKTPOHBOJIBT YMEHBIIHUTCSH pa60Ta BbIXO/la 2JICKTPOHA U3 MJIATHHLI B pe3ynabrare HpOKaJIPIBaHHH?

5. Haiiti paGoTy BBIXOIa SMEKTPOHA C TOBEPXHOCTH (BOTOKATONA, €CTH pU OOITyYEHHH €TI0
CBETOM C JUIMHOH BOHEL 560 M 80% sHepruu (otona pacxoyercs Ha BBIpBIBaHHME dEKTpoHa. OTBeT

JaTh B 2JIEKTPOHBOJIBTAX.

6. Temneparypa abcomoTHo uéproro Tea 127°C. Tlocie MoBbIIeHNS TeMIeparyphbl
CYMMapHas MOLIHOCTH U3JTy4EeHHs YBE/IHYUNIACh B TPH pa3a. Ha ckombko rpamycos [lenscus

IOBBICHJIACH IIPH ITOM TeMIleparypa Teja?

7. Kak H3MeHHTCS SHEPIHS, Mepe/iaBaeMas IafaomiM (GoToHOM 3EKTPOHY IPH
KOMITTOHOBCKOM pacCessHUH PEHTTCHOBCKHX JIy4el, MPH yBEHYCHHH YIVIa PAcCesHUS OT HYIIS /0

180°7?
Otsetsr: 1) He usmenserca.  2) Veenuumsaetcs. 3) YMensbraercs.
4) Cpeny IpHBEICHHBIX OTBETOB MPABHJILHOIO HET.

8. Ha cxonbko rpajsycos norusuiace 6ol TeMIIepaTypa 3¢MHOr0 1I1apa 3a CTOJIETHe, eCJId ObI Ha

3eMIIIO He NOCTyIIaa COHEIHas YHEPrus, a IIOTEPH dHEPTHH ObUIH 0GYCIIOBIICHBI JTHILb H3NYYeHUEM?
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Panuyc 3eMiH NPHHATH PaBHBIM 6,4-107 M, yaensuyto Termmoémrocts 200 JHx/(kr-K), miIoTHOCTE 5500

kr/M", cpeanmoro Temneparypy 300 K, kosdduilieHT HOMIOMEH S 0,8.

9. [TapaJute/bHBII MyYOK MOHOXPOMATHYECKOTO CBETA C JUIMHOH BOJIHBI 662 HM TIa/aeT Ha
3auepHEHHYIO IOBEPXHOCTH H IPOM3BOUT HA HEE AB/ICHUE, PABHOC 0,3 mxIla. Onpenennts B CHU

KOHIIEHTPAIHIO (POTOHOB B CBETOBOM ITYUKE.

KOHTPOJIBHAS PABOTA 110 ®W3VIKE TBEPIOI'O TEJIA
buset Ne2.
1. YeMy paBHa HHIYKIIHA MArHHTHOTO MOJIA B 0OBEME CBEPXIIPOBOIHHKA, IIOMEILEHHOTO BO
BHEIIIHEe MarHUTHOE moJie ¢ MHAyKipei 2 Tn?

Ortsersr: 1) JlocTHraeTr GeckoHedHO GOMBIIOro 3HauenHs. 2) Gonpiue 2 Ti. 3)2Tn. 4)0.

2. TeMmepaTypa BEIPOKIEHAS IEKTPOHHOTO ra3a Juis ne3us papHa 18000 K, a s cepebpa — 64000
K. Ha ckospko 3B sneprus ®epmu B cepebpe Gosnbine sHeprun Gepmu B ne3nn?

3. BO CKOJIBKO pa3 INIOTHOCTh COCTOSHMUH y KpHcTasia Gepuyums 06bEMoM 2 oM’ npu sHeprun 12 5B
Goblre, 4eM y KpucTawia Meas ooséMom 1 cM° TipH SHepruH 7 3B?

4. U3 kpuctamia e o0bEMoM 16 cM® BBIpe3asH KpHCTALT 066EMOM 4 cm’. Bo CKOMBKO pa3

YMEHBIIAIACH MIIOTHOCTD COCTOSIHHM IIPH SHEPIUH, paBHOi 2 9B?

Ortsersl: 1) He uamenunacs. 2) B «/5 pa3. 3) B2 paza. 4)B 4 paza.

5. VkaxuTe, rIie Ha 30HHOH cxeMe pacrionaraetcs ypoeHb ®@epmu npu 7'=0K B

HEBBIPOKIEHHOM JOHOPHOM IIOTyIPOBOIHHKE?
OrseTsl: 1) BOIH3H CepeTMHBI 3aNPEMEHHOI 30Hb]; 2) B BAIEHTHOH 30HE, BONH3M €€ IIOTOJIKA;

3) B 30He NPOBOIUMOCTH, BOJIM3H & Ha; 4) B 3alpelleHHON 30He, BOTM3H THA 30HEI
[IPOBOIXMMOCTH, MEX/Ty YPOBHSAMH JOHOPOB H JIHOM 30HBI IPOBOAMMOCTH; 5) B 3arpereHHoH 30He,

BOJIM3H [TOTOMKA BaJEHTHOMN 30HBI, MEXY YPOBHIMH aKIEITOPOB U [OTOJIKOM BaJIEHTHOMH 30HBL

6. JlsHa BOJIHBI kKpacHoi rparuisl poTosddexra cyppMsIHO-TIe3MEBOr0 (POTOKATOA PaBHA 650 aM
(IIpH OYeHb HU3KHX TeMmeparypax). JUTiHa BOTHBI KPaCHOH rpaHHIBI COOCTBEHHOH MPOBOAMMOCTH
pasua 2,07 MxM. HaiiTi B 5B oHepruro qHa 30HbI IPOBOAUMOCTH JAHHOTO TOJYHPOBOAHUKA.

7. KoHuenTtpanms HocuTenel 3apsja B repManun npu temneparype 300 K pasna 2-10'® 1. TTpu
yBEJIMYEHHHN TEMIIEPATyPhl KOHIEHTPAIMA HOCHTENEH BO3pocia 10 2 102 1/m. Ha ckonbKo rpajtycoB
Llesbcus yBenwuniiack temeparypa? llIupina 3anpeieHHOH 308kl FepManus paBHa 0,75 3B.
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8. HaifTi B MKM JUIHHY BOJTHBI, COOTBETCTBYIOMIYIO KPar0 COGCTBEHHOTO MOTJIOMIEHHS FepMaHHsI
(luMpHHa 3anpemeHHoi 30851 0,75 5B).

. 0 -3
9. KonuenTpaiust HocHTene Toka B COBCTBEHHOM KpeMHHH paBHa 5 10 cM™, moaBUKHOCTH
31eKTpoHoB — 0,12 M*/B-c u abIpok — 0,05 M%/B-c. Onpenenuts B MOM COIPOTHBIIEHHE KPEMHHEBOTO
CTEPXKHS JTHHON 2 CM U ceueHueM | Mm>.

3.3. CniMcoK HHIAMBHIYAIBHBIX TBOPYECKHX 3a(aHHH:

1)KunemaTuka MatepHanbHOH TOUKH.
2)/luHaMHKa HOCTYNATENBHOTO IBHKEHHS.
3)/luHaMuKa BpalaTeIbHOrO [ABUKEHHS.
4)Pabota u sHeprus. 3aKOHBI COXpaHeHuUs.
5)Knaccuueckue cTaTHCTHKY.

6) Tepmounamuka.

7)3akon Kymona. HanpsoxeHHOCTS.
8)Iotenuuan u pabora.

9)MeTasmsl H UAIEKTPHKY B MEKTPOCTATHYECKOM I10JIE.
10) MarauToctatuka.

11) Ipmxenne 3apsJIOB U TOKOB B MATHHTHOM HOJIE.
12) dnexTpoMmarauTHas HHIyKIA.

13) Konebanus.

14) Bonnsl.

15) UnTepdepennus.

16) Mudpaxius.

17) TennoBoe uanyyenue.

18) Buemnnit porospdexr. Dpdexr Komnrona.
19) ATomHBIe crieKTpBL.

20) KBanToBas Mexanuka.

21) KBaHTOBBIE CTATHCTHKHY.

22) dusnka TBEpROTO Teia.

23) PamnoaxtuBHOCTS.

HprMepsI HHIHBHTYaTBHOTO TBOPYECKOTO 3a0aHHS:

buner 5.

Ilorenumnan u paéora
1. DexTpoH, NBHrasick M3 COCTOSHHS MIOKOS B HJIEKTPHYECKOM IOJIE, JIOCTHI CKOPOCTH 1,5-10* xm/c.
Kaxkyro paznocts norennmanos npomeén NIEKTPOH?
2. Metannuyeckuii map pazaycoM 61 MM u ¢ moteHmmaiom 469 B OKPYXatOT He3apsKeHHOH
ceprueckoii 060109Koi pamycoMm 452 mM. Kakum 6yner morenuaan 1apa rociie Toro, Kaxk oH 6yaer
COCHUHEH ¢ 000JIOUKOH?
3. /lBa TOYEYHBIX MEKTPHYECKHX 3apsina 56 HKo1 m 10 uKon Haxonsres B BO3JlyXe Ha paccTosHuU 42 cMm
ApYT OT apyra. ONpenennTh MOTEHIHAT 0N, CO3/IABAEMOr0 YTHMH 3aps/ilaMH B TOUYKe, HaXousmeics
Ha paccTosHuy 60 cM oT nepBoro 3apsaa u 61 cM ot BTOPOTO.
4. Pajmycsl maByx mpoBojsimx KOHIEHTpHYecKuX chep 44 cm u 232 cM. Ha xaxioi PaBHOMEPHO
pacripenencs sapsn 277 uKor. Haifta pasHocTs notenmanos Mexny chepaMi.
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5. BeCKOHEYHO JUIMHHBIH IPSAMOI ITPOBOIAINMA HIHHAP pagHycoM 1521 MKM paBHOMEPHO 3apsKEH C
NHHEHHON IIOTHOCTHIO 3apsiaa 8 HK1/M. Onpee T PasHOCTb MOTCHIHAIOB JBYX TOUEK 3TOT0 NOJA,
HAXOSALIUXCA HA pacCTOSHEH 44 MM M 261 MM OT NIOBEPXHOCTH LHIHJIHHAPA.

6. OmnpenenuTh NOTEHLMAN HAa PAacCTOSHWH 31 MM OT OCH OJHOPOJHOTO GEeCKOHEYHO [UIMHHOIO
AMIEKTpHYecKoro cTepkHs (€ = 15) pammycom 15 MM, ecli CTepKEeHb 3apsikeH ¢ OOBEMHOH
mioTHOCTHI0 20 MK 1/M” . TToTeHIHANT Ha OCH CTEPXKHSA IIPHHSATH PABHBIM HYINO.

7. TloTeHmman »IEKTPHYECKOro IONs HMEEeT BHIL ¢ = 10(;:2 + y2)+2022 (B). Ha#ttm Moayib

HaNpHKEHHOCTH N0 B TOUKE C KOOPAMHATAMH: X =544 cM, y = 261 cM, z = 374 oM.

buer 8.

PannoakTHBHOCTh.
1. C nomompio cyeTdumka leifrepa Hccrienyercs CKOPOCTb pacraja HEKOTOpOro PajHoaKkTHBHOTO
moTona. B HaYambHBI MOMEHT BPEMEHH CYeTUHK naeT 97 HMMIYJIbCOB 3a 10 ¢. Kakoe uymcio
HMIYIbCOB [ACT CIETYHK 10 HCTCYCHHH BPEMEHH, PaBHOM 1/2 T, rpe T - mepunojl HoIypacmaza, 3a Te
xe 10 ¢? Cyurars 7>> 10 c.
2. TTepuon monypacnazna dpocopa 32p papen 16 cyrok. HaifT akTMBHOCTH Npemnapara 32p yepes 30
CYTOK, €C/Iu HadaslbHast akTHBHOCTh 141 MKKIopH. Otsert nartb B Kbk.
3. HaiiTy akTUBHOCTD PaJIHOAKTHBHOTO H30TOIA HATPUs 24Na, Macca KOTOpOTO paBHa 18 MKT, a IepHO.
nonypacnana 11 gacos. Otser nars B CH.
4. AKTHBHOCTH HEKOTOPOTO PaJHOM30TONa yMEHbIIaeTcs B 9 pas 3a 19 cyrok. Haiitu ero nepuon
nonaypacnaaa (B CyTKax).
5. HaifTH BO3pacT ApeBHHX [CPEBAHHBIX TPEIMETOB, CCTH YAe/IbHAs aKTHBHOCTE H30TONA yriepoaa
C-14 y HEX cocraBnseT 1/8 ymenbHOH aKTHBHOCTH 3TOTO JKE H30TOMA B TOJIBKO yro CpyOJICHHBIX
nepesbsx. [lepuon momypacnana C-14 paBen 5865 ner.
6. TTokouBIIeecs SAPO PAJHOAKTHBHOIO 3IEMEHTa (MaccoBOE YHMCIO 172) ucmycTuino o-yacTHiy ¢
KMHEeTHUYeCKOi 3Heprueit 5 MaB. Kakyro [oyto MOJIHONH SHEPTHH, 0cBOOOXKIAEMOM B 3TOM IIpouecce,
COCTaBJISeT SHEPTUA OTAAYH TOUEPHEro Aapa?
7. CpoGonHo MOKOMBHIEECH SJ(PO HPHIUA Pl ¢ sueprueit BosOyxnesus 106 k3B nepemuio B
OCHOBHOE COCTOSIHME, HCIYCTHB Y-KBAHT. BHMUCIHTS OTHOCHTEIBHOE H3MEHEHHE SHEPIHH y-KBaHT4,
BO3HHKAOILEE B pe3yJIbTaTe OTAauH sapa.

3.4. Cnucok JabopaTopHbIX padoT:

1) KunemaTHKa paBHOYCKOPEHHOIO BpAICHHA

2) Jlunamuka mastHuKa Obepbexa

3) Hsyuenue pactpesenenus Makcpenna

4) Wsyuenue pacrnpeaenenns bonsuMana

5) H3sydenue TepMOJIMHAMHUYECKHX MIPOLECCOB

6) H3yuenue CBOMCTB TUIIEKTPHKOB B IOJIE IIOCKOTO KOHACHCATOPA
7) OmpeesieHHe OTHOCHTENLHOMH JMAICKTPHYIECKO TPOHULIAEMOCTH TBEPIBIX IHBJICKTPHKOB
8) M3amepeHue y/(eJIbHOTO JIEKTPHYECKOT0 CONPOTHBIICHUS METAIIIOB
9) M3yueHne MArHUTHOI'O I1OJI1 KPyroBOTro TOKa

10) OnpejieieHue yAENbHOIO 3aps/ia 3JIeKTPOHa METOI0M MarHeTpoHa
11) U3yueHue 3aTyXarOMHKX JIEKTPOMATHHTHRIX Kosiebanui

12) M3yyeHne BBIHYKICHHBIX JIEKTPOMArHHTHBIX KojieOaHuH
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13) Cnioxxenne B3aHMHO MEPIIEHTHKYIAPHBIX KONeGaHuii. ®urypst Jinccaxy
14) U3yuenue unrepdepenunn naseproro usiydenns. Onpir FOura
15) Usyyenne mudpakuuu ceera. (JIndpakunonnas peuieTka)
16) M3yuenne 3aBUCHMOCTH SHEPTETHYECKON CBETHMOCTH CEeporo Tejia 0T TEMIepaTyphl
17) Buemnuii pororddexr. Usyyenue 3axona CTonerosa u posepka GopMysib DHHIITEHA
18) TyHHebHBIH o deKT B BRIPOMKAEHHOM p-n — HEPexoje
19) Baytpennuii ¢porosddexr.
20) Onipesiesienne MAPHHBI 3aLIPELEHHOH 30HBI IOYIPOBOHUKA 110 TeMIIepaTypHo
3a8BHCHMOCTH 00paTHOTO TOKA JUOJA.
3.5.Tempr1 15151 camocTOsITeILHOM PaGOTHI:

1. Kunemaruxa.

2. lMHAMHKA IOCTYNATeILHOTO IBHKEHHS.
3. JlunamuKa Bpalare15HOTo ABHKCHHUS.
4. Monexynsipras ¢pusuxa.

5. Kilaccudeckye CTaTUCTHKH.

6. Tepmonunamuka.

7. DIEKTpOCTaTHKA.

8. ITocToguHbLI TOK.

9. MaruuTHOE 1oJIe B BakyyMe.

10. MaruuTHOE 1107I€ B BeleCTBe.

11. YpaBuenus Makcsena.

12. Konebanus.

13. BoJsHel.

14. Bosnosas ontuka.

15. AtomHas ¢usuka.

16. KBanToBas MexaHuka.

17. KBaHTOBEIE CTATUCTHKH.

18. PamnoakTHBHOCT. DiEMEHTapHbIEC YaCTHIIBL.

3.6. Cnucox BOIIPOCOB 1)1 JK3aM¢HAa B neEpBOM ceMecTpe:

Kunemarnka. HopmaiibHOe U TaHTeHnMampHoe YCKOPEHHE.

Kunemaruka Bpauiarenssoro nsuxenns. CBa3b MEXIY YIJIOBBIMH H JIHHEHHBIMH yCKOPEHHSAMH.
Junramuka. 3akons! Helotona.

JBHKEHHE CHCTEMBI MATE€PHAJIBHBIX TOYEK.

OcHOBHOE ypaBHEHHE THHAMHKH NOCTYNaTeIbHOTO ABHXKCHMS IPOH3BOJILHON CHCTEMBI TeJl.
Cuiiel B MexaHuKe.

Kunetnueckas sueprus.

Pabora u MomHOCTS.

Sl e I o

9. KoHcepBaTHBHBIEC CHJIBIL.
10. ToTeHUHATBHAS SHEPTHSL.
11. Casa3p Mex Iy HOTCHUMATBHOMN YHEPIUHEH U CHITOI.

12. OcHoBHOE YPaBHCHHEC IHHAMHUKH BpAIaTe/JIbLHOro JIBHKEHHUS OTHOCHTEILHO HEMOJIBUXHOH
TOYKH.

13. YpaBHen#ne IMHAMUKH BPaIIATENbHOLO ABHKEHHS OTHOCHTEILHO HETIOABHXXHOH OCH.
14. MomenT unepnun.

15. Kunernueckas JHEPTHA Bpalarouerocs rea.
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PaGoTa BHENIHMX CHJI IIPH BpallleHHH TBEPAOTO TEIA.

3aKOH COXpaHEHHs! MEXaHHYECKOW IHEPTHH.

Yiap abCOMOTHO YIPYFHX H HEYNPYTHX TEJl C TOYKH 3PCHUS 3aKOHOB COXPAHCHHA.
3aKoH COXPAaHEHHUs MOMEHTA HMITY/IbCa.

Henuepunanbble CHCTEMBI 0TcuéTa. CHIIbI HHEPIUHU.

LlentpobexxHast cujla MHEPLHH.

Cuna Kopuonuca.

[TpUHIHIT OTHOCHTENBHOCTH [Tanues.

Penstupucrckas Mexanuka. [Ipeobpazopanus Jlopenua.

Crnepcraus 13 npeobpasosarnii Jlopeni@a. OIHOBPEMEHHOCTD coOBITHH B Pa3HBIX CHCTEMAX
OTCUETA.

Cnencraust u3 npeobpazosanuii Jlopenna. JiinHa Te1 B pa3sHbIX CHCTEMax oTcuéra.
Crnencteus 13 npeodpasosanni Jlopenna. JTMTeNbHOCTD COOBITHH B Pa3HBIX CHCTEMAX orcuéra.
PensTuBHCcTCKAs KuHeMaTHKa. CII0XKeHHE CKOPOCTEH.

PensruBucTCKas QTUHAMHKA.

PendaTHBHCTCKOE BRIPAXKEHHUE JIJIS SHEPTHH.

B3anMOCBS3b MacChl U PHEPIHH.

ITonsrue 06 o611eil TEOpHH OTHOCHTEIIBHOCTH.

VYpaBHEHHE COCTOSHHS HACATBHOTO rasa (YpaBHEeHHE Menneneesa-Knaneiipona).
JlaBitenne. OCHOBHOE YpaBHEHHE MONEKY/ISPHO-KHHETHIECKOH TEOPHH.
Temneparypa.

BuyTpenHsas sueprus. Ternora u paGora. [lepBoe Haqano TeEPMOAUHAMHUKH.
Cxopocti ra3oBsIx Monexyi1. Onsit [HTepHa.

PacrpesieneHue MOJIEKYII ra3a 110 cKopocTaM. OYHKIHSA paclpeaeeHN Makcaesuia.
Haubosee BeposTHAs, CPEAHSA KBaApaTUIHAA H CPEIHAL apudMeTHIeCcKad CKOPOCTH MOJIEKYIl
rasa.

Pacripesienenne MakcBelia 10 3HAYEHHAM KHHETHUCCKOH SHEPTHH.

dopmyna MakcBesuia JUIst OTHOCHTESIBHBIX CKOPOCTEH.

Bapomerpudeckas GopMya.

Pacnipenenenue bonbiumaHa.

TermmoéMkocTh raza. ®opmysa Maiiepa.

H3oxopuyeckuii mporecc.

H3zobapuyeckuii nmpoiecc.

H3oTepMuyecKui IIpolece.

AnuabaTiuyeckui npoiecc.

[TonHUTPOIHYECKUE MPOIECCHL.

OGparumslii nuka Kapho.

HeoGparumeiit nukin KapHo.

DHTPOIHS.

3MeHeHHe SHTPOIHEH IpH 0OPaTHMBIX M HEOOPAaTHMBIX MPOLECCax.

Bropoe Hayano TepMOIHHAMHKH.

Cro6o/uas ¥ cBs3aHHas oHeprius. PusuuecKuil CMBICH SHTPOTIHH.
CTaTUCTHUECKUI CMBICT SHTPOIHH.

Tperbe Hayai0 TEPMOAHHAMUKH.

PeanpHble ra3pl. YpasHenre Ban-nep-Baajbca.
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. ®a3oBble NpeBpalieHHus.
ONeKTPUIECKHIT 3apsjl. 3aKOH COXpaHeHHs AIIEKTPHYECKOTO 3apsijia.

BzauMoneiicTie aeKTprIecKuX 3apsoB B Bakyyme. 3akoH Kynona.

DnekTpuyeckoe nose. HanpspkEHHOCTE JIEKTPHYECKOTo 11oJist. CHIIOBBIE THHHH,
[Tpuamun cyneprnosuuus sieKTpudeckux nomei.

[one aumnons.

Teopema Octporpanckoro-Taycea s rextopa HaNpsHKEHHOCTH EKTPHYECKOTO IO,
IHoste GeckoHeuHOH OAHOPONHO 3aPSIKEHHOMN ILTIOCKOCTH,

Hone 1Byx paBHOMEPHO 3apSKEHHBIX IOCKOCTEIN.

Ionxemotopublie cubL.

ITosre Geckorednoro 3apsbkeHHOrO MUIMHIpA.

Torne cepuaeckoit nposoaseit nosepxHoCTH.

[one o6bémuo-3apsikennoro mapa.

Huddepennuansras Gpopma Teopemsr I aycca.

Horennuan. PaGorta cuit a1eKTPOCTATHYECKOTO OIS,

DHeprus B3aNMOJeHCTBHA CHCTEMEI 3apA/IOB.

CBs3b MEXKY HANPSIKEHHOCTHIO HTEKTPOCTATHIECKOTO OIS U HOTEHITHATIOM.
Pasnocts noteniuanos mexay Touxamu mosis, 00pa3oBAHHOTO GECKOHEYHOH 3aPsKEHHOM
IJIOCKOCTBIO.

PazHocTs motenunanos Mexiy roaxamu 1101151, 00pa30BaHHOTO JBYMs GeCKOHEUHBIMH
3aPSUKEHHBIMH TUIOCKOCTSIMH.

PasHocts notennuanos mexny Toukamu mons, 00pa3soBaHHOTO GECKOHEYHBIM 3aPSKEHHBIM
JUTMHHBIM [THJIHHIAPOM.

PasHoCTs noTennmanos Mexy Toukamu mons, 00pa30BAHHOTO 3aPAKEHHOHN MycToTeN0l chepoii.
Pa3HoCTh noTeHIMAOB MeX LY TOUKaMu TomIs BHYTPH 00BEMHO-3apPsIKCHHOTO IIapa.
LlupKynsauus BekTopa HanPsIKEHHOCTH MEKTPOCTATHYECKOTO TOJIS.

Honspusauus ausnexTpukos.

CerneroanekTpHky.

BexkTop snexrpuyeckoro cMerenus (3MeKTpUYECcKast HHITYKIHS).

[1oTok BEeKTOpa HMEKTPHYECKOro CMeleHNts.

Vsmenenue Bextopos E u D na rpanuie pasfiesna {ByX AHIICKTPHKOB.
Pacnpenenenne snexrpuyecknx 3apsnos Ha [POBOJIHHKE.

Hanpsixénnocts moss B6musn nosepxuoctu 3apSKEHHOTO POBOIHHUKA.

CBOHCTBO 3aMKHYTO#H MPOBOsIIEH 060JIOUKH.

ONeKTPOEMKOCTB.

Konpnencaropsr. Coemnnenue KOHJEHCATOPOB.

OHEPIUs 3apsKEHHOTO TIPOBOJIHHKA.

OHEPrHs 3apsKEHHOIO KOHAEHCaTopa.

DHEPTHS MEKTPHIECKOTO 110JI5.

[ocTostHEEI snekTpHYecKHii TOK. Drexrpudeckuii Tok. IT1oTHOCTE TOKA.

YpaBHeHHE HENpPephIBHOCTH.

DIIEKTPOABIKYILAS CHIIA.

. O606mEHHBIH 3ak0H OMa 1y HEOMHOPOIHOTO yYaCTKa IEIIH.

- PaspetBnénusie uenwu. [Ipasuna Kupxrodga.

0. Momnocts Toka. 3akon Jxoyis-Jlenna.
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Crarnueckoe MarHUTHOE 1o71e B BaKyyMe. BeKTop MarHMTHOM HHAYKIHUH.
101. 3axon buo-Casapa-Jlannaca.

MarauTHO€ I1oJe IPSIMOro TOKa.

MarauTHoe 1oJjie KpyroBoro Toxa.

®© N oW Y
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37.
38.
39.
40.

MarsuTHOE ToJIe ABIXYLIErocs 3apsaa.

Awmniepa. Cuita, nefCTBYIOIIas Ha IPOBOIHHMK C TOKOM B MarHHTHOM IIOJIC.
KoHTyp ¢ TOKOM B MarHHTHOM I10JIE.

Cuna Jlopenna.

J{BHsKeHHE 3apsHKeHHOH JaCTHIIBI B OHOPOJHOM MarHUTHOM TIOJIC.

B¢ dext Xomna.

[upxynsiius BEKTOpa MArHUTHOH HHIYKLMH.

MarauTHoe 1oJie CoJIeHOoH 1a.

MaruuTHoe 1oJie TOpoHa.

. PaBoTa 110 mepeMeleH o IPOBOJHHKA U KOHTYpa ¢ TOKOM B MArHHTHOM HOJIE.
_MarauTHOe I0JIe B BelmecTBe. HaMarHnueHHOCTE H HAIIPSDKEHHOCTh MArHMUTHOTO ITOJIA.
. MarauTHEIE MOMEHTBI JJIEKTPOHOB H aTOMOB.

. JlnamMaraeTusm.

. [TapamarneTnsm.

. CBoiicTBO eppOMArHUTHBIX MATEPHANIOB.

. MarautoMexannueckuil 3Qpdexr.

. TIpuporna croHTaHHO HAMArHHYEHHOCTH (peppPOMArHETHKOB.

. [Tpenomsenne Bexropos E u H Ha rpanuiie pa3nesna IByX OXHOPOAHBIX MArHETHKOB.
. SIBneHyE DIEKTPOMArHUTHOM HHIYKIHH.

. DreKTpoaBrKyast cuna (3.1.C.) HHAYKIHH.

. Mpupona sBIeHHs MNEKTPOMATHUTHOH HHIYKIIHH.

. Buxpessie Toxu (Toxu Dyxo).

. SIBeHne CaMOMHIYKIHH.

. BzanMHuas HHIYKIHSA.

. DHeprust MarHUTHOTO TIOJIA.

. BuxpeBoe snekTpudecKkoe nosie.

. Tox cMerneHHs.

. YpaBHeHnus: Makcaenia.

. CKOpOCTb paciipoOCTPaHEHHs SIEKTPOMArHHTHOI'O TOJISL.

. PensTHBUCTCKAS TPAKTOBKA MArHUTHBIX ABJICHUH.

. Tapmonunueckue konebaHHs U UX XapaKTEPUCTHKH.

. OCHOBHOE ypaBHeHHe JUHAMUKH rapMOHHYECKAX KOJNCOaHHH. I'apMOHHYECKHH OCHUILIITOP.
. MareMarn4eckuii MasiTHHK.

. Ou3pyecKui MasiTHHK.

. Ilpy>KHHHBI# MasgTHHUK.

. IpencTasnenye koneGaHui MOCPEACTBOM BEKTOPHBIX AHArpaMM (MeTO/I BEKTOPHBIX

JHArPaMM).

Cii0)eHIe rapMOHHUECKHX KoJleDaHui HalPaBICHHBIX BIOJIb ONHOM TIPAMOH.
buenus.

CIl0%eHHe B3aHMHO TepHEeH/UKY/ISPHBIX KoneOanui. Gurypsbl Juccaxy.
CBOGOJIHBIE 3aTyXAOIIHE MEXaHHIeCKHEe KoneOaHus.
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43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.

.
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XapaKTepHCTHKH 3aTYXaIOMMX KoJICGaHHii.
BbIHyX1eHHBIC MeXaHHYeCcKHe KoTeGaHus.
Onexrpuyeckre konebanus. KsasucranmonapHsie TOKH.
CBoBozuble MEKTPOMATHUTHBIE KOJIEGAHHMS B KOHTYpPE (3 aKTHBHOTO COIIPOTHBIICHHS.
Cpobonble 3aTyXaroNHe EKTPHUCCKHE KOJIeOaHHs B KOHTYDE.
BrIny>XIeHHBIE dIeKTpHYecKHE KoeHaHus.
PacripoctpaHenue BoJH B ynpyroit cpee.
VYpaBHeHHS IUIOCKOH U cheprdecKoit BOIH.
['pynmoBast ckopocTs.
Hanoxenne (unrepdepenuns) Bonn. Crostume BOIHEL
DHeprus yrpyroi BOJIHEL.
Dddext Jlomepa as 3ByKOBBIX BOJH.
BonnoBoe ypaBuenmue.
DNIEeKTPOMArHHTHEIE BOJIHBL.
OnTrueckuit a¢pdekr Jomepa.
DHEprHs 3MEeKTPOMAarHHTHO BOJIHBL.
WHTEeHCHBHOCTE 3NIEKTPOMArHATHOMN BOJHEL
OtpaxxeHHe H MPeJIOMIIEHHE 31eKTPOMArHUTHBIX BOJTH OT I'PaHHUIIBI pasjesia IBYX OJHOPOIHBIX
JUBJIEKTPHKOB.
3.7. Criacok BOmpocoB /I IK3aMeHa BO BTOPOM ceMecTpe:

Hntepdepennus caera.

2llIupuHa MONOC HHTEPPEPEHIIHH.
3KorepeHTHOCTS.

59
60

61.
62.
63.
64.

65.
66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

78

Cornac

. 4Meron IOwura.

- USuTepdepentins npu oTpaskeHHH HpH OTPaKEHHH OT TOHKO IIPO3PAaYHON MJIACTHHKH.
HH6TephepeHnus oT IIaCTHRKH epeMeHHOH TOJIIHHb! (xkuHAa).

Konsua Herorona.

MHuoromnyueBas unrephepeHImsL.

lIpumenenue unrepdepeHImy. HMurepdepomerpsr. ITpocseTienue onTukH.
MHTepdepennmonHsle 3epkana u GUILTPSL.

Jludpaknus ceeta. [Tpunnun 'toiirenca-®penens.

Meton 30 @penens. 3ouHas IacTHHKA.

I'paduyeckoe BeIUHCIICHHE pe3yIBTHPYIOLIEH AMIUTATY/IbI (METO BEKTOPHBIX JHArPAMM HJIH
criiupaine Openens).

JAuQpakius Ha KPYITIOM OTBEPCTHH M HEITPO3PATHOM JHCKE.

JAndpakuus B napamienbHpIx nygax (qudpaxims ®paynrogepa).

Judpakuus ot wenn.

HudpaknuonHas peméTka.

CriekTpanbHOe pasiokenue. Paspemaromas crocobHOCTb PEHIETKH.

Jnpaxins Ha npocTpaHCTREHHBIX PEIIETKAX. Hudpaknus peHTreHOBCKHX JTydeii.
T'onorpagus.

EcTecTBeHHBIH U NONAPH3OBAHHBIN CBET.

Honsgpusanus npu oTpaxkeHuH M TIpeIOMIEHHH. 3aKOH bprocrepa.

Honstpusaius npu IBOHHOM JTydenpenoMIeHu .

. 3akoH Maroca.
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80.
81.
82.
83.
84.
85.
86.

®© NN R

otk i prk ek et ek e = \D
o ~1 N N W e O

19.
20.
21.
22.

23.

24.

25.

26.

27.
28.
29.
30.
31.

25

WrTepdepeHnns noaspH30BaHHbIX BOJIH.

HckyccTBeHHOE IBOHHOE JIydenpeloMIeHHe (MCKyCCTBEHHAs anmsorporus). Dddexr Keppa.
Bpaiuenue 1iocKOCTH MOJISpH3aALHH.

Hucnepcns ceera.

DneMeHTapHas (KJaccHYecKas) TEOPHS JHCIEPCHH.

[Tornomenue ceera.

Paccesnue csera.

Hanyuenue Basunosa-YUepenkosa.

Teroroe u3nydenue. 3akoH Kupxroda.

3axon Credana-bonbiiMana. 3akon cMmelleHus Buua.
®dopmyna [Inanka.

Bremnuit pororddexr.

®ortons! OnsIT boTe (METO COBIAIEHHH).

Dddext Komnrona.

TopMo3HOE PEHTTEHOBCKOE H3TyYCHHE.
XapakTeprCcTHYECKOE PEHTTEHOBCKOE H3JTyUeHHE.
JlaBjeHne cBeTa.

'3aKOHOMEPHOCTH B aTOMHBIX criekTpax dopmyia banemepa.

. IlpuHIMI HeolpeAeNnEHHOCTH.

. KsanToBRIi rapMOHNYECKUH OCLHMILIATOP.

. [IpoxosaeHue YacTHIBI Yepe3 MOTeHIHATbHBIH 6apbep.

. [punanun [Taymu.

. IlIupuna cnieXTpaibHbIX JHHHIA. TOHKasd CTPYKTYpa CIIEKTPATbHBIX JINHHH.

. Dddexr 3eemana.

. MonexynsipHbI€ CIIEKTPEI.

. Bemyxennoe uznydenue. Jlasepsr

. TepMoTHHAMHYECKHH CIIOCOO ONMHUCAHMSA KOJUIEKTHBA YaCTHIl. XHUMHYCCKUH MTOTCHUHAL

CratucTudeckuii crrocob onucanus KOJIJIEKTHBA YacTHIL.

HeBbIpOXKIeHHBIE U BBIPOXKIEHHBIC KOJUIEKTHUBBL.

OyHKUHUA pacnpeeneHus.

IT10THOCTH COCTOSHUM.

HeBBIPOXKIEHHOCTD HIEANBHOro I'a3a H BBIPOXKICHHOCTD SJIEKTPOHOB B METAILIC.

OyHKIMS pacpeseNieH s Uil HeBBIPOXKIEHHOTO rasa. QyHKIMA PacTIpeleeHAs Makxkcgenna-
bonsumana.

OYHKIMS pacipeie/ieHus U BHIPOXKIEHHOTO raza (epMHOHOB. OyHKIMS pacipeAeaeHus
depmu-/upaxa.

BrusiHyue TeMIeparypel Ha pacripe/enenne Pepmu-Jlupaka.

dyHkuus pacipe/eneHns bose-OHHIUTeHHA.

OcHoBHBIE BUABI TBEPIBIX TEIL

Bubl MEXKATOMHBIX CBA3€H B TBEPIBIX TEjlaX.

[ToHATHE O TEOPHH KPUCTAJUIMUECKOH PEIIETKH.

JledekThl B KpHCTAJLIAX.

[ToHsTHE 0 HOPMATLHBIX KOIeOaHNIX KPUCTALTHIECKON PEIIETKH. CrniekTp HOpMaJIbHBIX

Kostebanuii.
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33.
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37.
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39.

40.
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42.
43.
44.
45.
46.
47.
48.
49.
50.
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54.
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56.
57.
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59.
60.
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63.
64.
65.
66.
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XapaxTepucTryeckas remmneparypa Jle6as.

DoHoHEL

Tenno&MKoCTh MHIIeKTPHKOB (TeopHs Hebas).

Ternoé&mKocTs 3/1eKTPOHHOTO Ta3a (TeMIOEMKOCT METaJIOB).

Temntosoe pacupenne TBEPABIX Tell.

TennonposogrOCT pemérku (1ua1eKTpUKOB). TeIONPOBOAHOCTD METAIITOB, 3aKOH
Bunemana-®panna.

Pacennenue sHepretuyeckux ypoBHeil 1 BOSHHKHOBEHHE 30H 1pu o6pazoBaHuu
KPHUCTAJUIHYECKOH PELIETKH.

Jlenenue TBEPIBIX Tes HA METAILTBI, MOMYIIPOBOXHHKH I H30JIATOPhI C TOYKH 3PEHHS 30HHOM
TEOPHH.

JMHaMHKa 3IeKTPOHOB B KPHCTAILTMYECKOH pemmérke. JddexTHBHAS Macca dIEKTPOHA.
DNeKTPOIPOBOAHOCTE METAILIOB.

CaepxnpoBonimocts. OCHOBHBIE CBOHCTBA CBEPXIIPOBOAHHKOB.

Hpupona ceepxnposomumMocty. OCHOBHBIE TTONOKEHHS Tteopuu BKIII.

Opdextrr Hrosedcona.

CoGcTBeRHAs IPOBOAMMOCTS TIOTYIIPOBOHHKOB.

IIpumecnas mpoBoUMOCTE MOMYIIPOBOTHUKOB.

DOTONPOBOMHMOCTS (BHYTPEHHHI potoaddexr).

Pa6ora BeIxOza 311K TPOHOB. Tepmoanexkrponnas smuccus.

KonraktHas pasnocts notenmnuanios.

TepmoanexTpuueckue siBrenus.

Pp-n-Tiepexof.

Tynnensusi quon (muon Ocakn).

AromHoe saapo. Cocras spa. XapaKTepHCTHKH aTOMHOTO sipa.Pasmepsl. Criud sizpa.
Macca u sueprus cesa3u snep.

Monenu aromuoro sapa.

SnepHble cHnbl.

PannoaxtuBHOCTE. 3aK0H pajuoakTHBHOrO pacnana. AKTHBHOCT.

a-pacnan suep.

pf-pacnan saep.

y-pacrnan suep.

SnepHsle peakiuy.

Henenue siaep.

TepmosinepHrle peakiiu.

TepmosinepHsie peakunu Ha 38837ax.

OnemenTapHsle yacTHbl. CBOWCTBA H THIIBI SIEMEHTApPHBIX YaCTHII.
XapakTepHCTHKM B3aHMOAEHCTBHI 9JIEMEHTAPHBIX YaCTHIL (IPaBUTALIHOHHOE,
ONIEKTPOMAarHUTHOE, CHIIbHOE, cliaboe).

- KBapkoBas mMonens crpoenns agponos.

4 Meroamueckue MarepHanbl

Cornacno myukry 12.1 paGouei [IPOTPaMMEL,

1. OcHoBHas nuTepatypa:
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1. Casenves W.B. Kypc obueit ¢puanku: yyebHoe nocobue ans BTy308: B 3 1. — 7-e usg., crepeoTun. ~
CN6.: Naxb, 2007.

T. 1: MexaHuka. MonekynapHas ¢pusuka. — 432 c. (B 6ubanoreke — 155 3K3.).
T. 2: DNeKTPUIECTBO ¥ MarHeTnam. Bontel. OnTuka. — 496 c. (B 6ubnnoTexe — 148 3K3.).

T. 3: KeaHToBasa onTuka. ATomHas ¢usuka. ®usmka TBé€pAoro Tena. ®duU3nKa aTOMHOro AAPa M
3nemeHTapHbIx yacTuy, — 317 c. (B 6ubnunoteke — 151 3K3.).

2. CuByxuH [1.B. O6wmit kypc dpu3nku: yuebroe noco6ue ana By308 B 5 T. — M.: ®usmatnur, 2005-2006.
T. 1: MexanuKa. — 5-e u3g., crepeotun. — M.: ®usmataut, 2006. - 560 c. (B 6ubnuotexe — 101 3K3.}.

T. 2: TepMOAUHAMUKE U MONIEKYNAPHAA du3uka. — 5-e usg., ucnp. — M. ®usmartnut, 2006. - 543 ¢. (B
6ubnuorere — 100 3K3.).

T. 3: dnekTpuuecTso. — 5-e u3f., crepeotn. — M.: PUaMaTIuT, 2006. — 654 c. (B 6ubnuoteke — 100
3K3.).

T. 4: OnTuKa. — 3-e u3ga,., crepeoTun. — M.: ®usmataut, 2005. - 791 c. (B 6ubnmnoteke — 101 3K3.).

T. 5: AtomHaa W agepHaa dusuka. —3-e u3g,., CTepeoTun. —~M.: dusmataut, 2006. — 782c. (B
6ubnuotere — 100 aK3.).

3. 3ucman [LA., Togec 0.M. Kypc obwe#t pnanku. B 3-x TT. [3nekTpoHHbili pecypc] ~ CM6.: lane, 2007.

T. 1: Mexanvka. MonekynapHas ¢pusuka. Konebanus u BONHbI. ~ 7-e n3g,. — 352 c. Pexkum pgocryna on-
line ¢ komnbiotepos TYCYP: http://e lanbook.com/books/element.php?pll cid=25&pl1 id=505.

T.2: DNekTpu4ecT8O W MarHeTusm. - 7-e  w3a. —352c. Pexum gocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=151 c komMnbIOTEPOB TYCYP.

T. 3: OnTuka. ®uU3nKa aTOMOB 1 Monekyn. PU3nuKa aTOMHOTO AApa U MUKPOHACTUL,. — 6-e u3g. — 512 c.
Pexum poctyna on-line o KOMMbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

2. lononnurensHaa autepatypa:

1. Casenbes W.B. C60pHUK BONpOCO8 v 33ajay no ob6ueit dusmnke. [INeKTPOHHbINA pecypc] — 5-e u34,,
cTepeoTun. —-CnoG.: JlaHs, 2016. - 292 c. Pexum pocTtyna on-line:
http://e.lanbook.com/books/element.php?pl1~cid=25&pl1_id=71766 ¢ komnbiloTepoB TYCYP.

2. Wpogos WU.E. MexaHuka. OCHOBHbi@ 33KOHbI. — 8-e u3g., crepeotun. —M.: BUHOM. Naboparopun
3Hanwi, 2006. — 309 c. (B 6ubnuoteke — 99 3k3.).

3. Wpopos W.E. ®Ou3nKa MaKpPOCUCTEM. OCHOBHbIE 3aKOHbl. — 3-8 u3g., crepeoTun. — M. BMHOM.
NaBopatopua 3Hanui, 2006. — 207 c. (B 6ubnuotere — 50 3K3.).

4. Wpogos W.E. JneKkrpomarHeTusm. OCHOBHble 3aKOHbl: YyebHoe nocobue Ans By30B. — 5-€ W34, -M.:
BUHOM. NabopaTopua 3Hanui, 2006. - 319 ¢. (B 6ubnuoreke — 101 3K3.).

5. Wpopos W.E. BonHoBble Npoueccbl. OCHOBHbIE 3aKOHbI: yyebHoe nocobue. — 3-e u3a. —M.: BUHOM.
NabopaTopua 3HaHuiA, 2006. — 263 c. (B 6ubanoteke — 100 3K3.).
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6. Mpogos U.E. KeaHToBas $pusmka. OCHOBHbIE 3aKOHbI: YyebHoe nocobue ONA By308. — 2-e u3a., aon. — M.:
BEMHOM. Ntabopatopus 3HaHui, 2004. — 256 ¢. (B 6ubanoTeke — 100 3K3.).

7. Upopos W.E. 3apaun no obuein dusmke: Yue6bHoe nocobue ONA By308. — 7-e u3g., cTepeotvn. — M.:
BMHOM. Nabopatopua sHaHuii, 2007. - 431 c. (B 6ubanoteke — 496 3K3.).

8. YepToB A.T., Bopobbés A.A. 3agautnk no ¢pusmke: Yue6Hoe nocobue ans BTY308. — 8-e u3a., nepepab. u
pon.— M.: dusmarnut, 2007. ~ 640 c. (B 6ubnnoTteke — 99 3k3.).

9. BonbreHwrteltn B.C. C6opHUK 3aga4 no obwemy Kypcy ¢usukn: YuebHoe nocobue ans 8Ty30B. — 12-e
u3g., mcnp. — M.: Hayka, 1990. - 396 c. (B 6ubnuoteke — 148 3k3.).

10. Kosbipes A. B. Kypc nekuuid no ¢pusuke: Yuebnuk. — Tomek: TYCYP, 2007. — 421 c. (B 6ubnunorexe — 697

3K3.).

11. KanawHukoB H.MN., KorkeBHUKOB H.M. ®uauxa. UHTepHeT-TeCTUpoBaHMe 6a30BbiX 3HAHMIA. [DnekTpoHHbI
pecypc] -1-e u3a. —-Cné6.: NaHb, 2009. -160c. Pexim Jocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=172 ¢ KomnbtoTepos TYCYP.

12. Nozosckuit B.H. Kypc dpuanku. B 2-x TT. [SneKTpoHHbIl pecypc] - 6-e u3ga,., ucnp. u gon. - CN6.: MaHsb,
2009.

T. 1: ®usnyeckue OCHOBLI MEXaHUKN. INEKTPUYECTBO M MarHeTusm. Ousmka Koneb6aHuil U BOMH. —
576 c. Pexxum Aoctyna on-line o KOMNboTepos TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=236.

T. 2: KsaHToBaa ¢u3mka. CTatUcTUYecKas ¢u3uka n TepmoguHamuka. CospemeHHan dun3nyeckasn
KapTuUHa mupa. - 608 c. Pexxum aocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=239 ¢ komneioTepos TYCYP.

13. CaBenves W.B. Kypc obwieit dpnanku. B 3-x TT. [INeKTPOHHbII pecypc] —CN6.: Nanb, 2011.

T. 1: Mexanuka. MonekynapHas ¢pusmuka. — 11-e usg,, crepeotun. — CNG6.: Nlaub, 2011. — 432 . Pexum
pocryna on-line C KOMNbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2038.

T. 2: dnekTpuyecTBo M marHeTusm. BonHbl. OnTuka. — 11-e n3ga., crtepeotun. —CM6.: Naue, 2011. —
496 c. Pexknm Aoctyna on-line C KOMNbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=258&pl1 id=2039.

T. 3: KBaHToBas onTWka. ATOMHas $pu3nuka. dusmka TBEpAOro Tena. ®U3MKa aTOMHOrO aapa
NEMEHTapHbix yacTuy. — 10-e usg,, ctepeotun. — CN6.: Nanb, 2011. - 320 ¢. Pexkum pocrtyna on-line
¢ komnblotepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=258&pl1 id=2040.

14. ®puw C.3,, Tumopesa A.B. Kypc obuieit dusmku. B 3-x TT. [3nekTpoHHbI pecypc] — CM6.: NaHb, 2009.

T. 1: ®usnueckue OCHOBbI MEXaHWKM. MonexrynapHaa ¢usmka. KoneGaHua n BoaHbl. —13-e u3g,,
cTepeoTun. - cneé.: NaHe, 2009. - 480 c. Pexxum aocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=416 ¢ KomneioTepos TYCYP.

T. 2: d71eKTPUYECKIME U ITIEKTPOMArHeTUYECKHe ABAEHNA. — 12-e n3a., ctepeotun. — CMN6.: Nave, 2009.
=528 c. Pexxum goctyna on-line: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=418
¢ Komneotepos TYCYP,
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T. 3: OnTuka. AtomHasa ¢usuka. — 10-e n3a., crepeotun. — Cne6.: laub, 2009. — 656 c. Pexxum pocryna
on-line ¢ komnblotepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=419.

12.3. Yue6Ho-meToaMueckue nocobua u nporpammHoe obecnieveHne

1. YuebHo-memoduveckue nocobus Ona npakmuveckux 3aHamuil u camocmosmensHol pabomoi
[3nexTporHbI pecypc]:

2.1. Yyxkos tO.MN. PaboTa 1 3HepruA. 33KOHbI COXPAHEHWUA B MeEXaHuke. cbopHMK 3apa4 AN\
NPaKTUYECKNX 3aHATUIA. — Tomck: TYCYP, 2010. — 24 c. Peskum aoctyna cBOGOAHbBIA ONA CKAYMBAHUA:
http://edu.tusur.ru/training/publications/1100.

2.2. Naunn A.B., MarasuHnukos A1, Tpoan /1.A. MonekynapHas ¢usmnka: COOPHMK TeCcToBbIX
BONPOCOB /1A CAMOCTOATENbHON paboTbl U ANA NPAKTUHECKUX saHaTvi. — 2009. 30 c. Pexkxum pocryna
cB060AHbIA ANA CKAYMBAHUA! http://edu.tusur.ru/training/publications/1234.

2.3. Naumn A.B., Marasunuukos AJ1,, Opnosckas /1.B. TepmognHamuka. Yacte 1: CHopHUK
TECTOBbIX BONPOCOB ANA CAMOCTOATENLHON paboTbl 1 ANA NPAKTUUECKUX 3aHaTUi. — 2009. 43 c. Pexum
[ocTyna cBo6OAHbLIA AR CKAUNBAHUA! http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa A.N., Naunn A.B., Maraszunnukos A.J1. TepmoanHamuka. Hacte 2: COOpHUK TecToBbIX
BONPOCOB ANA CAMOCTOATENbHON paboTbl U ANA NPAKTUYECKUX 3aHATHIA. — 2010. 22 c. Pexkum poctyna
cB06OAHBIA 1A CKAUNBAHUA: http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii F0.A. BonHoBas onTuka: Metoguueckoe nocobue. COOpHUK TECTOBbLIX BOMPOCOB.
—2009. 24 c. Pexxum pocrtyna csobogHbINA ana CKauMBaHuA:
http://edu.tusur.ru/training/publications/1233.

2.6. YyxKoB K., InemeHTbl aTOMHOW GU3NKK ¢ KBaHTOBOM mexaHuku: YuebHo-meToguueckoe
noco6ue. CEOpPHUK TeCTOBbIX BONPocoB. — Tomck: TYCYP, 2011. — 68 c. Pexkum goctyna csobogHbIv gnna
ckaumsaHusa: http://edu.tusur.ru/training/publications/1104.

2. Yue6Ho-memoduyeckue nocobus Ona evinonHeHus nabopamopHsix pabom [nekTpoHHbIW pecypc):

3.1. BypaosuuuH B.A., TposH /1A, [lnHamMuKa ManTHUKa Obepbera: Metoguueckue ykasanua K
nabopatopHoii  pabote. —2007. 13c. Pexum jocryna cBo6OAHLIK  ANA  CKaunBaHWA:
http://edu.tusur.ru/training/publications/918.

3.2. faneesa A.W., Meaxosa E. B. U3yueHne 31eKTPOCTaTUHECKOTO NONA: MeTtoanuyeckue yKasaHua
K nabopaTtopHoit pabore. —2011. 1lc. Peskum  poctyna cBOGOAHbIA AR CKAUUBAHUA!
http://edu.tusur.ru/training/publications/926.

3.3. MeaHoBa E.B. M3yyeHMe MarHUTHOro MOAA KPYrosoro ToKa: MeToauueckue yKasaHua K
nabopatopHoii  pabore. —2007. 12c. Pexkum  AocTyna  CBOBOAHbIA  ANA  CKA4MBAHUA:
http://edu.tusur.ru/training/publications/863.
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3.4, bypauesckuit KD.A. OnpegeneHune yaenbHOro 3apafga 3MEKTPOHa METOADM MarHETpOHa:
MeToauueckue ykasaHua K nabopaTtopHoit pabote. — 2011. 14 c. Pexxum foctyna Ans CTYAEHTOS,
cotpygHukos TYCYP: http://edu.tusur.ru/training/publications/864

3.5. bypaosvumH B.A., Tpoan J1L.A. M3yuyeHue 33TyXalOWMUX 3INEKTPOMarHUTHLIX konebaHmin:
MeTtoauueckue ykaszaHus K nabopartopHon pabotve. —2007. 14 c. Pexum aoctyna csoboaHbit ana
ckaumBaHmsa: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas J1.B. M3yuenue nHtepdepeHLn Na3epHOro usnyyeHus: Metoguyeckne ykasaHua
K nabopatopHoit pabote. =—2010. 9c. Pexum goctyna cBoboaHbIA  ANA  CKAYMBAHUA
http://edu.tusur.ru/training/publications/911.

3.7. degopos M. B., Bypgosuumt B. A. BHewHuid poToaddpekTt. Uayuenne 3akoHa Cronetosa w
npoBepka dopmynbl JHWTeNHa: MeTtoanueckue ykasaHua K nabopatopHoi pabote. — 2009. 11 c.
Pexkum focTyrna cBoBoaHbIN ANA ckaumBanua: http://edu.tusur.ru/training/publications/851.

3.8.3axapos H.A., Kupunnos A.M. Uccreposanne criekTpa atoma BogopoAaa: Metoguyeckue
yKasaHua K nabopaTopHoii pabote. —2011. 18c. Pexxum pocrtyna cBoboAHbIA A1s CKAUMBaHUA:
http://edu.tusur.ru/training/publications/917.
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