MHUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCHHMCKOMH OEJEPALIUHA
PejiepasibHOe rOCyAapCTBEHHOE BIOIKETHOE oGpa3zoBaTe/ibHOE YUpesKIeHHe BbICIIEro obpa3oBanus

«TOMCKHH I'OCY IAPCTBEHHbII1 YHUBEPCUTET CHCTEM YHPABJIEHUS U
PAIIMODJIEKTPOHHKH» (TYCYP)

S

/ YTBEPXIAIO

Loy
Jupexrop genapramenta o6pasoBanus

Il R, ILE.Tposan
Ty TF 2016 .

PABOYAS IIPOTPAMMA YYEBHOM AU CIUTITJIAHBI

OU3UKA
YpoBeHb 0CHOBHO 06pazoBaTenbHO [IPOrpaMMEbl OakajaBpuar
Hanpagnenne noarorosxn 28.03.01 «HaHOTeXHOI0rHH H MHKPOCHCTEMHAS TeXHHKA»
Ipopuns « Hanorexnosornu B 3/IEKTPOHHKE U MHKPOCHCTEMHO TEXHHKE
DakyIbTET IEKTPOHHOM TeXHHKH (PIT)
Kadenpa ¢pusuueckoii 3NeKTPoHHKH (DPI)

Kype __ 1,2 Cemectp 2,3

Yuebunlii n1an ua6opa 2014 roga u NOCHeAYIOMHX JIeT

Pacnpenenenne paéouero BpeMeHu:
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1.| Jlexnun 48 | 36 84 | vacom
2.| JIaboparopuble paGoTh 32 | 16 - 48 | yacos
3. | IlpakTu4yeckne 3ausTUs 40 | 38 78 | gacos
4 Kypcopoii npoext/pagora (KPC) 4acoB
’ (aynuropHnas) ) )
S.| Bcero ayautoprbix 3ansTHii (Cymma 1-4) 120 | 90 210 | gacos
6. U3 Hux B HHTepaKkTHBHOI dbopme 11,1 11 L 22 | yacos
ot
Camocrositenbas paGora CTYIEHTORB 4acoB
7. 132 | 90 222
(CPO)
8.| Beero (6e3 7x3amena) (Cymma 5,7) 252 | 180 432 | gyacos
Camocrt. pabora Ha HOArOTOBKY, cAaMy 4acoe
9 36 | 36 72
IK3aMeHa
10] O6masn Tpyroemkocts (Cymma 8,9) 288 | 216 504 | wacon
(B 3a4eTHBIX eHHUIAX) 8 6 14 | 3ET
Ix3amen — 2,3 cemectp
Tomck 2016
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—4PaccMoTpeHa 1 0j00peHa Ha 3acelaHuH Kadeapsl
nporokon Ne 113 ot « 20 » 4 2016 r
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Pabouas nporpamma cocraBmena ¢ yuétom  tpeboBamHii
00pa30BaTeIbHOrO CTAaHAApTa BbICILIENO obpazosanus (OGI'OC BO) no nan
«HaHOTEXHONMOIMH KW MMKPOCHCTEMHAS  TeXHHKa» (ypoBenp  Gakasnaspuara),

DenepanpHoro  ['ocynapcreenHoro
paeineHuio nogrorosku 28.03.01 -

YTBEDXKACHHOIO  PHKA30M

Munucrepersa obpazopanus u Hayku Poccuiickoit ®Menepaunu ot 06 mapra 2015 r. Ne 177, paccmorpena u

YTBEPAHACHA Ha 3acelaHnH Kadenpsl dusuku 20 anpens 2016 r., npotokon Ne 113,

PaspaGoruukn  pgonenrt, xad. dusnku

(Zo/mxHOCTSD, Kadeapa)

3aB. kadenpoii  mpodeccop, kad. Guzury

4
(nomxHOCTH, Kadenpa) (HO%

Oposckas J1.B.
(®.1.0.)

Okc. EM.
(®.1.0.)

Paboyas nporpamma cortacoBana c daxynpreTom, npodumupyrommeit u BBIITYCKaroeH Kadenpamu

HanpaBJICHH ITIOATOTOBKH (CHELHATBLHOCTH).

Hexan ®OT ﬁ//&/

(HaszBaHMe dakynbTeTa) (moxruce)

T

/ / 3aB. mpodunupyomeii ( - /{L /é,»/ ‘
'

kadenpoit  ®D

(HazBaHHe Kadenpsr) (HOJI‘HHCB)
o . // » 4
3aB. BbITyCKaroleif R /
( - /LL_/"/‘?’/
kadempoit OO - /
(HaszBaHHe Kadeaprr) (noamucs)
OKerepTsl:
Kad. ¢pusuxu, nonenr %}D

(MecTo paboTel, 3aHHMaeMast JOJDKHOCTB)  (TIOJIHCH)

Kad. gus. snexrponuku, nouenr 27 D f;%;
(MECTO paGoTEL, 3aHHMAEMAast JOJKHOCTE) (MOITHCH)
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1 Hesn 1 3ana9n gucuunianust « OH3nKay

Hucimmmaa «Pusuka» u3yqaercs Bo BTOPOM H TPETBEM CEMECTPE M IIPEyCMATPHBAECT YTeHHE
JCKIHHA, TIPOBEJCHHE IPAKTHUECKHX U 1abopaTOpPHBIX  3aHSTHIA, MOJIyYCHHE  pa3sIMYHOro poja
KOHCYJIbTaIHu.

Leapro aucuunuamunr «dusukay seisercs dopmupopanne y crynenros TYCYP wLesnoctaoro
NPENCTaBNeHNs O (GH3MUECKHX [pOleccax M SBJICHHAX, IPOTCKAIOMHX B NPHPOJE, NOHUMAHUS
BO3MOXXHOCTEH COBPEMEHHBIX HAYYHBIX METOIOB MO3HAHHS TPUPOJIBI U BIAJICHUS HMH Ha YpOBHE,
HCOOXOAMMOM JUISt PEIICHHS MPAKTHYECKUX 3a/1ad, BO3HHKAIOLHMX TIPH BBITOTHEHUH MPO(YECCHOHANBHBIX
00s13aHHOCTEH.

3axadeii usyueHns Kypca QHIHKH SBISETCT OCBOCHUE CTYACHTAMH H yMEHHE HCITOIB30BATE:
® OCHOBHBIX MOHATHH, 3aKOHOB U MOJeieil:

MEXaHUKH;

TEPMOAMHAMMKH;

JIEKTPUYECTBA H MarHeTU3Ma,

KoneOGaHUH U BOJIH;

OITHKH;

aTOMHOH QU3HKH;

¢u3uKH TBEpHOTO Tena;

SIEpHON QU3HKH;

¢ MCTOJOB TEOPETHYECKOrO U IKCIICPUMEHTAIBHOTO HCCITE/I0BAHMIT B U3HKeE;
¢ METOJOB OIICHOK IIOPSIKOB (PH3UUIECKUX BEJIHUUH.

VVVVVYVYVY

2 Mecto qucuunauns B crpykrype OOIT

Hucummmana  «®usuka»  oTHocHTes K YHCITy  JMCHHIUIMH —~ MAareMaTH4eCKOro0 |
CCTCCTBEHHOHAYYHOTO IHKJIA (6a30Bas 4acTh MMKA OBIIMX MATEMATHYECKHX H €CTECTBEHHOHAYYHBIX
AUCHHUILUTHE B (heflepanbHbIX roCy1apCTBEHHBIX 06pa3oBaTeNIbHEIX CTAHAAPTAX BBICIIErO obpazoBaHus -
®I'0OC BO B1.512. 3nanus u HaBbIku, TIOJTYHCHHBIC IPH H3YYEeHHH (H3HKH, HCIIOJIB3YIOTCS B ITOCJIE Y FOIIHX
AUCLIMIUIMHAX  TyMaHUTApHOro 1wWKia: «Punocodus», MpoecCHOHATEHOTO IHKIA: «Teopetnueckue
OCHOBBI S/ICKTPOTEXHHKHY, «MaTepHansl 31eKIPOHHON TeXHUKHY, «DU3HYECKHe OCHOBDI SJIEKTPOHUKI Y,
«TBeproTenbHas 3MeKTpoHMKa», «BakyyMHas H IIasMeHHas JJICKTPOHHKa», «KBaHTOBad M omTHyeckas
SNICKTPOHHKA»,  «(DH3MKA  KOHIEHCHPOBAHHOTO  COCTOSHHSA, «Hanoanexkrponnkay,  «®usuka
HOTYNPOBOHAKOBY, «KBaHTOBas MEXaHHKa», « Be30MAaCHOCTD KU3HECITELHOCTHY,

3. TpeboBaHusi K pe3ybTaTam 0cBOeHHS AMCHHILTHHBI
[lponecc m3ywenus mucrmmmunsr  «Pu3mkay HAallpaBIeH Ha (OPMHPOBAHWE CIIETYIOLIHX
KOMIIETEHITHIA:

obuenpoeccuonansiovie KoMnemenyuu (OIIK):

1) ciocobHOCTE 1pescTaBNATE dICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHHH Hay4HYIO KapTHHY
MHDpa Ha OCHOBE 3HAHUS OCHOBHBIX ITOJIOKEHHIT, 3aKOHOB H METOOB €CTECTBEHHBIX HayK H MaTeMaTHKH
(OIIK-1).

B pesynomame uzyuenus xypea uzuxu cmyodenmot donxncuwi:

3HaTh (u3MUECKHE OCHOBBI MEXaHHKH, MOJIEKYISPHOH (DM3HKH, TIPUPONY KoTeGaHMil W BOJH,
OCHOBBI MOJIEKYIIAPHOH (DH3UKH M TepPMOIMHAMUKH, SJIEKTPUYECTBA U MArHEeTU3Ma, ONTHKH, aTOMHOH o
SIACPHON GU3HKH.

YMeThb HCTIONB30BATE TEOpEeTHYECKHE 3HAHHS IIPH OOBACHEHHH PE3YILTATOB JKCIEPHMEHTOB,
NIPHMEHSATD 3HAHUSA B OONACTH (H3HKH I OCBOEHHS 00menpodecCHOHATBHBIX AUCIAIIIHE H peleHus
PO EeCCHOHANBHBIX 3a/1au.

Baanets HaBblkamMu Gu3MUECKHX HCCTeMOBAHMIL.
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2) CIIO0COOHOCTH BBIBIATE ECTECTBCHHOHAYIHYIO CYIHOCTR 1po6iieM, BOSHHKAIOIIHX B XOJIE
npoecCHOHATBHOMN ICATENBHOCTH, IIPHBIEYD UL UX PELICHHA COOTBETCTBYIOLIMHA PH3HKO-
maremarunydeckuit annapar (OITK-2);

B pesynomame usy4eHus Kypcd Qusuxu CHyOeHmMbL OOJIHCHBI:

3HATH OCHOBHBIC 3aKOHBI MEXAHUKH, MOJIEKYTAPHOH GH3HMKH, IPHPOIY KOJNCOAHHUH U BOJIH, OCHOBBI
MOJIEKYJIIpHOH (PU3HKK H TEPMOJHMHAMUKH, MICKTPHYECTBA U MAarHCTH3MA, OITHKH, aTOMHOM H siIepHOH
(bU3HKH.

VMeTh BBIBIATH (UIMUECKYIO CYIIHOCTH HPOOJEM, BOZHUKAIOIHX B XOIC npodecCHOHANBHOM
JeSITETHHOCTH.

B.aajerh HABBHIKAMH HCIOB30BaHMs (PU3HKO-MATEMATHIECKOro anmnaparta g peleHHs STHX
npobeM.

3) crocoGHOCTh UCTIONB30BATH OCHOBHBIE IIPHEMBI 06paboTKH U [IPeCTaBICHUS
skcrepuMeRTANbHEIX TaHEbX (OT1K-5).
3HATh OCHOBHBIE TIpHEMBI 06paBbOTKH SKCIIEPHMEHTAIBHBIX IAHHBIX..
VMeThb HCIION30BaTh TEKCTOBBIH PEJaKTOp JUIS HAMCAHHSA OTYETOB IO J1adOPaTOPHBIM paboTaM.
Hcrons30BaTh nporpaMmy oOpabOTKH U IIPEACTaBIECHHA PE3YIIBTATOB.
Buiagers HaBBIKAMH 00pabOTKH SKCIIEPHMEHTAIBHBIX PE3YyIbTATOB.

4. O6BeM JUCIHILIHABI H BHIbI y4eOHOoi# paboThI

O61as TpyA0eMKOCTh JUCITHIUIMHBL COCTABJIACT 14 3ayeTHBIX eaunuIl (3ET).
Buj yueGHO#H paboTHI Bcero CemecTpsl
YacoB
1 2 3 4
AyauropHeie 3anaTus (Beero) R 210 120 | 90
B oM uncrie:
Jlexiuun 84 48 36
JlaGopatopusie pabots! (JIP) 48 32 16
[Tpaxtuyeckue 3aaaTus (I13) 78 40 38
CamocTosiTeabHas paboTa (Bcero) : 222 132 | 90
B Tom gnciie:
ITpopaboTKa JEKIHOHHOTO MaTepHasia H IOAroToBKa K 70 40 30
KOHTPOJIbHBIM MEPOIIPHATHIM
[ToaroToBKa K MPaKTHYECKHUM 3aHATHAM U BBIIIOJTHCHHE 104 60 44
HH/IHBH/YJTbHBIX 3aJIaHHH
[ToAroToBKa K BBUIOJHEHHIO U 3alIHTE JJADOPATOPHBIX 48 32 16
pabot
Bui npoMeKyTOYHOM aTTecTalll (IK3aMeH) 72 36 36
O61mas TpyX0eEMKOCTb,  yac o 504 | 288 | 216
3adyeTHBIE €AUHHUIBI TPYIOEMKOCTH 14 3 3

Dk3aMeH 2,3 ceMecTp
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5. Conepxanue JUCUHILTHEDI
5.1. Pazsiestpl AMCHMIUTHE ¥ BHJIBI 3aHATHI

Tl DopMmupy-
= an B W = O~ P 154
No 1/t HammenoBanue paznena =t § é % E B g § J 08) @ P eMble
e JUCUHHILTHHBI 5 g = é’* E 5 % o C‘S g % KOMIIETEeH-1[HU
= = 152} AP 3} e (OHK)
BTOPOW CEMECTP
1 Knaccuueckas u 10 8 8 26 52 OIIK-1,
PN THBUCTCKAS MEXAHHKA OIlK-2,
OIIK-5
2 Monekynspuas ¢puzuxa. 8 8 8 24 48
Tepmounamuxa. JemMeHThI
¢usuueckoil KHHETHKH
3 DIIeKTpOCTaTHKA 8 8 8 24 48
4 IocTosuupii 6 4 10 20
SJIEKTPHYECKHH TOK B
METaljIax, BakyyMme U ra3ax
5 DJeKTpOMarseTH3M 8 4 8 28 48
6 Kosebauus u BosHbI 8 4 4 20 36
TPETUI CEMECTP
7 BosnHoBas onTuka. 12 8 12 24 56 OIIK-1,
Bsaumoneilictaue H3NYUYEHHS C OIIK-2,
BelecTBOM. KBantopas OIIK-5
OTITHKa
8 DJIeMEHThI KBAHTOBOMH 10 4 12 24 50
MEXaHHKH
9 DNeMeHTBI KBAaHTOBOR 8 4 8 26 46
CTaTHCTHKH H HHU3HKH
TBEPIOTO TeNa
10 DIIeMeHTH! stepHoit QUMK u | 6 6 16 28
usukn semMenTapHbIx
vactuu. CoBpemennas
u3uyeckas kapTHHA Mupa

HUTOr'O, yacos 84 48 78 222 432
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5.2 CopepxaHue pa3jie 0B THCHHUILIHHEI (110 JIeKIHsIM)

Ne
n/u

HaumeHoBaHue
pa3zenos

Cojiepxanue pasiciion

Tpynoém-
KOCTh
(4ac)

dopmupye ]
MBIE
KOMIIETEHI
12451

BTOPOU CEMECTP

Kaaccuyeckast
peNATHBHCTCKASA
MeXaHHKa

1.1 Beepenue. Ou3nka B CHCTEME €CTECTBEHHBIX
nayk. O61as CTpyKTypa Kypca QHU3HKH.
Mexanuka. OCHOBHBIE KHHEMATHYECKHE
XapaKTEePUCTHKH ITOCTYIIATEIBHOTO H
BpAIaTeIbHOIO IBHKCHHU.
1.2 UnepuunanbHble CHCTEMBI OTCUETA H 3aKOHBL
Herorosa. Cunsl B Mexanuke. Pabora
xuperndeckas SHeprus. KoHcepBaTHBHBIC CHIIBI
H IoTeHmHanbHas sHeprus. CBsi3b MEXTy CHUIIOH H
NOTEHIHATBLHOM dHeprueil. 3aKOH COXpaHEeHHA
[OJIHOM MEXaHU4ECKOH JHEPrHH B I10JIE
[TOTEHIUAIBHBIX CHII. 3aKOH COXPaHCHHUS HMITY-
nbca. AGCONIIOTHO yIpYrHii 1 HEYyNpyIruil yaaphl.
1.3 HennepuuanpHsie CHCTeMBI 0TCUETa. CHIIBL
HHepud. J[[BIDKEHHE B I10JIE TATOTCHHS.
1.4 TTouaTHe abCOMIOTHO TBEPAOTO TEJIA.
OCHOBHOE ypaBHEHHE JHHAMHKH abCOIOTHO
TBepAOro Tena. MoMeHT nuepuuyi. MoMenT
cHIBl. MOMEHT UMITYJibca. 3aKOH COXPaHEHHSA
MOMeHTa UMITyJibca. KnHeTHYeCcKas SHEPrus
Bpalaoulerocs Teja.
1.5 [loctynats DitnmTeiina. KinnemaTuka
CIIENHAILHON TEOPHH OTHOCHTEIIBHOCTH.
JlnHaMuKa cIeluaIbHOH TeOpHH
otaocHTensHOCTH. [TonaTue 06 oOwe Teopun
OTHOCHTEJIbHOCTH.

10

OIIK-1,
OlIIK-2

MoutekyJisipHas
Ppuzuka.
TepmoaUHAMHKA.
DJieMeHThI
puznvecKoi
KHMHETHKH

2.1 MuKpoCOCTOSIHHE H MAKPOCOCTOSTHHE.
DYHKIUM COCTOSHUS. Y PABHCHUS COCTOAHHS
WlealbHOTO B PealbHOro rasa. Pacmpesnenenune
SHEPTHH 10 CTeleHAM cB060 bl DyHKIMH
npolecca. BHyTpEeHHAA SHEPrHsl HIeATLHOr0 1
peanbroro rasa. Padota. Ilepsoe Hadaso
TepMOJMHAMHKH. AMabaTHyecKHi npouecc.
2.2 Terio8MKOCTh uaeanbHoro raza. Kparxkue
CBeJICHUS U3 TEOPHH BEPOSITHOCTEN.
PacnipeiesieHUS MOJIEKYJI TIO CKOPOCTSM U
KHHETHYeCKHM dHeprusiM. bapomeTputeckasd
¢opmyna. PacipeneiieHne MOJIEKY 110
[OTeHITHATBHBIM SHEPIHsIM (paciipelie/ieHHe
Bosnbivmana). Pacnipesenenne Makcsesuia-
bonbumana.

2.3 CTaTUCTHYECKUH BEC ¥ DHTPOIIHA.
OGpariMble ¥ HeoOpaTUMBIE TPOLIECCHl. 3aKOH
BO3pACTAHs YHTPOIUH. TpeThe HaqaIo

OIlK-1,
OIIK-2
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TEPMOAHHAMHKH. TepMOIHHAMUYECKHH CMbICT
SHTPONUH. TernnoBble MaIIUHBL

2.4 Dnements! husnveckoii kunetuxu. Yacrora
CTOJIKHOBEHUH, BpeMsI U [UTHHA CBODOIHOTO
npobera. fBieHns nepenoca B razax - mubdysus,
BHYTpEHHEE TPEHHE, TEIUIOMPOBOIHOCTD.
3aBucumMocTs K03 PHIHEHTOB Ieperoca OT
JIaBJICHUSA U TEMIIEPATyphI rasa.

3 DJIEKTPOCTATHKA

3.1 IoHsTHE 3/IEKTPOCTATUYECKOTO OIS,
XapakTepucTHKH dIeKTpHueckoro nois Teopema
laycca 1 BekTOpa Hanps:keHHOCTH
3JIEKTPOCTATHYECKOTO TTOJIS B BAKYYME.
[Ipumenenue Teopemst [aycca k pacuery
HaMPsHKEHHOCTH 3JIEKTPHYECKHX TOJICH.

3.2 Pabota cun snekrpudeckoro nons. Teopema
O LUPKYJISAIHH BEKTOpA HATIPSHIKEHHOCTH OIS,
[lotenuman u pazHocts norennuanon. Cesasb
MEXy HANPSKEHHOCTHIO H IOTEHIHATIOM.
Pacuer notrennmanos mpocreinmnx
SNIEKTPHYECKHX MMOJIEH.

3.3 DnexTprvecKoe 1ose IHIOJIA.
DNeKTpHYeCKUil IUII0Nb BO BHEHIHEM
BJICKTPHYECKOM T10J1e. SIBneHue nonapuzanuu
AN3NEKTPUKOB. [1oNpHu30BaHHOCTE JM3IEKTpHKa
U JTHIIEKTPHYECKAS BOCTIPHHMYHBOCTb.
Onextpuveckoe cmerenue. Teopema 'aycea s
BEKTOPA 3JIEKTPUYECKOTO CMELEHUS.
DneKTpHYecKoe o€ B IMOMEKTPHKe. Y CI0BHS Ha
T'PaHUIIE ABYX JAUIIEKTPHKOB.

3.4 DnexTpHYecKoe 1oJe BHYTPHU IIPOBOIHAKA U y
€ro nosepxHoctH. Pacripenenenue 3apsna B
NpoBOJHUKE. [TPOBOHHKH B 2JIEKTPHYECKOM
noje. DIeKTPOEMKOCTE YeJHHEHHOTO
npoBoanuka. Konnencaropst. Dueprus
3apsKEHHOr0 KOHAEHCATOpa. JHeprus
SIEKTPHYECKOIo 10Ji1. O0BEMHAA IUIOTHOCTE
SHEPIHUH.

OIIK-1,
OIlK-2

4 Mocrosnuprii

JIEKTPHYECKHIT
TOK B MeTa/L1ax,
BaKyyMy H rasax

-

4.1 IocTosHHEI smekTpryeckuii Tok. Cria 1
IUIOTHOCTDH TOKA. 3aBHCUMOCTH INIOTHOCTH TOKA
OT XapaKTePUCTHK HOCHTeNeH ToKa. Y paBHeHHe
HETIPEPBIBHOCTH JUTs MIIOTHOCTH ToKa. CTOPOHHHE
CHJIBI U 9.11.c. 3akoH Oma i JIxoyns — JleHna B
AupPepeHIHaTBHON H HHTETPaTLHOM (BopMe.
MorHoCTh TOKA.

4.2 DneKTpHYeCKHH TOK B BaKyyMe. 3akoH
Borycnasckoro — Jlenrmiopa.

4.3 DnexTprueckuii TOK B razax. Bl ra30BbIX
paspsios. Honmzanus rasza. Pekombunanms
HOHOB. HecaMocTosTenbuei 4 caMocTos-
TEJBHBIA pa3psabl. Bropuunas sMuccus.
[TousaTue o mnasme. [Tnasma B MarenTHOM mosie.

OIIK-1,
OIIK-2
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5 DjaeKTpoMarHe-
TH3M

5.1 MarauTHOE 1oJjie B BakyyMe. 3aKoH bHo-
Casapa-Jlarnaca. Teopema I'aycca [uist BeKTOpa
arHUTHOM HHAYKIMH. TeopeMa 0 LHPKYIALHIH
BeKTOpa MarHuTHOH UHAyKuMH. [lone coneHonaa
¥ Topoua. JIBuxKeHHe 3apsaioB U TOKOB B
marauTHOM Toste. Custa Amrrepa. Cuna Jlopenna.
Pabota, coBepiiaeMasi IpH NEPEMEIICHIH 11PO-
BOJIHHKA M KOHTYpa ¢ TOKOM B MarHHTHOM I10JI€.
5.2 MarauTHOe I0Jie B BellecTBe. BHIbI
MartHeTHkoB. HamaruudeHHOCTb. Bexrop
HANPKEHHOCTH MArHUTHOTO 1ojist. MarauTHas
IPOHHIIAEMOCTB cpebl. TeopeMa 0 IHPKYIAINH

OI1K-1,
OIIK-2

BEKTOpA HANPSHKEHHOCTH MArHUTHOTO TOJIA.
5.3 SIneHHe ASKTPOMAarHUTHOH HHIYKIIHH.
[TpaBuio MaruuTHOM Tone. DpdexT
Xonna.Jlenna. Tlpupona 3.4.c. HHIYKIHH.
L{upKysius BEKTOpa HaNpsHKEHHOCTH BUXPEBOIO
MarHuTHOTO MOJIs. SIBJ€HHE CAMOMHTYKITHH.
WuxyxTuBHOCTh. B3auMmHas uaxyknus. Tok npu
3aMBIKAHUH U Pa3MBIKaHHH LETH.
5.4 DHeprus MarHuTHOTO nojs. O6pEMHAs
IUIOTHOCTH SHEpriH. BUXpeBoe 3JIEKTPHYECKOS
none. Tok cMemmenus. Ypasuenus Makcsesia B
UHTerpansHoi 1 ruddepeHnnanpHol Gopmax.
OTHOCHTEIBHOCTD IEKTPUYECKOTO U MATHUTHOT'O
HoJIEH.

6 Koaebanusa n
BOJIHBI

6.1 Mexanuueckue konebanus. MneansHolit
rapMOHUYECKHH OCIHHILIATOP.
JudpdepeniansHoe ypaBHEHHE TADMOHMYECKOTO
OCHHIUIATOpA U ero pelleHue. AMIJIMTY A,
gacToTa 1 ¢aza konebaHuH. DHeprus
rapMoHudeckoro kornedanus. CpoGonubie
3aTyxarolue KojneGaHus OCHHUIATOpa €
notepami. Bemyxaennsie konebanus. Clioxenne
KoneGanuii (Ouenus, puryps! Jinccaxy).

6.2 DnexkrpoMarauTHble Kosebanus. CBoOOHBIE
Kosebanus — cOOCTBEHHBIE U 3aTyXarollue.
BrinyxaeHubie konebanus. Pe3oHaHc Toka 1
HanpsokeHus. [lepeMeHHBIH TOK.

6.3 BoJinel B ynipyro# cpejie. Y paBHEHHE BOJIHBL.
JUiHa BOJIHBL, aMINTHTY 1A BOJIHEL, BOJHOBOE
qucio, ¢asa BosiHsl. Pa3oBas CKOPOCTH yIIPYTHX
BOJIH B ra3ax, XHIKOCTIX H TBEPIABIX Tejax.
['pynnoBast CKOpocTb. BoHOBOE ypaBHEHHE.
DHepreTHYECKHE XapaKTePUCTHKH YIIPYTHX BOJH.
Bextop Ymosa. UnTepdeperuus u qudpaxius
BostH. Crogune BonHbL. Db dext Jomnepa B
aKycCTHKE.

6.4 DaeKTpOMarHHUTHBIE BOJIHBL Y DABHEHHS
IIOCKHX M cpeprudecKux BoJH. BonnoBoe
ypaBHEHHE /UL YIEKTPOMArHHTHOTO MOJIA.
DHepreTHUECKHEe XapaKTePUCTHKH
31eKTPOMArHUTHHIX BoJH. Bextop [lofHTHHTA.

OIIK-1,
OIIK-2
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TPETHUU CEMECTP

7 Boanosasi onruka.
B3aumopeiicTue
H3JIyYeHHH ¢
BeIIECTBOM.
KeanroBas ontuka

7.1 KorepeHTHOCTE CBETOBBIX BOJIH.
Hurepdepennus cBeta oT ABYX KorepeHTHBIX
HCTOYHUKOB. Ombit FOHra. Marepdepenims
CBeTa B TOHKUX IUIeHKaX. [Ipocsernenne onruky.
Wurepdepomerpsl.

7.2 Jludpakius cBETOBBIX BOJH. [punnun
I'oirenca-®penens. Merox 301 Dpenens.
HAundpakuus Operens na orBepeTin u aucKe.
Hudpaxums ®payurodepa na onmoil menu u
nudpaknuoHHoi penreTke. Paspernaroras
CIIOCOOHOCTD ONTHYECKUX Tipu6opos. [TousTre 0
roforpaguIeckoM MeTosie OTyqeHus 1
BOCCTaHOBJIEHUA U300PaKEHHH.

7.3 Nonapusanus ceera. EcrecTBeHHbIl 1
HOJAPU30BaHHbIH cBeT. [loiyyenne u ananns
JHHEHHO-NOJIAPH30BAHHOIO CBETA. 3aKOH
Mantoca. [ongpusarms ceta IIPH OTPaXKEHHH.
3axon bprocrepa. Jlpoiinoe JydenpenoMiIeHue.
IIpoxoxnenne cBera yepes pa3oBble MIACTHHKIL
WuTepdepenuns nonspuzosantoro ceera.
DJIEKTPO- H MArHUTOOITHIECKHE 3 PeKThI.

7.4 B3auMoieiicTBIE H3TYUECHHS C BEIECTBOM.
Hopmanbhas 1 anoManbhas qucnepens.
[Tornomenue cpera. 3akon Byrepa. Casass
MHUCIIEPCHH ¢ TOryIomeHueM. Paccesnue caera.
7.5 Tennosoe u3iIydeHne U TIOMHHECIEHIHL.
CreKTpanbHble XapaKTePUCTHKH TEMIOBOIO
H3Iy4eHHs. AOCONIOTHO YepHOe Tejio. 3aKoH
Kupxroda. 3akon Credana — Boapimana.
3axonsl Buna. ®opmyna [Tnanka. Kantogoe -
OOBACHEHHUE 3aKOHOB TEILIOBOTO H3ITyYeHHS.
7.6 KopryckynsipHO-BoJIHOBOIH Iyasu3M CBeTa.
I¢dexr Komnrona. Jlapnenne crera.

12

OIIK-1,
OIIK-2

DIeMeHTBI
8 KBaHTOBOI
MEXAHUKH

8.1 BonHogsrle crojicTBa MHKpoyacTull. I unoresa
ae bpoins. Tudpakims Mukpodactu,
CooTHomrenue HeonpenenénnocTeit I'eftzenbepra.
Bonnosas ¢ynkuus, ee cratuctudeckuii empici.
Ypasuenue llpenunrepa. Ksantosas YacTHIa B
HIPSAMOYTOJILHON NOTEHIHATILHOH AMe.
8.2 Ilyuyok gacTur B mone IPAMOYTOJIBHOTO
IoTeHUHaTbHOrO 6aphepa. TyHHenbHBIH Y dexT.
8.3 TlonaTHe cOGCTBEHHOr0 MATHHTHOTO MOMEHTA
HacTHIbI ¥ clTMHA. [10MHEI MOMeHT MITYIBCa
YaCTHIIB! H ITOJIHBIH MarHUTHBII MOMEHT.
KBanToBoMexaHnueckoe ommcanue atomos.
CraunonapHoe ypaBHeHHe Hlpenunrepa mis
aroMa BoJtopoja. BomHOBEIe GpyHKIMHT 1
KBaHTOBBIE YHCIA. TeopHss MHOrO3IEKTPOHHOTO
aroma. [Tpuunun [Maynu. Kpataocts
BBIpOXKIeHHS. [IpaBuita or6opa 171 KBAaHTOBBIX
nepexo/1oB. MexaHHYecKkuil H MarauTHLBIH
MOMEHTBL amomos. | \poMaruuTHOE OTHONIEHHE.

10

OIIK-1,
OIlIK-2
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Onbir Lltepna u I'epiaxa. Dddexr 3ecemana v
[Itapka. DMIHPHYECKHE 3aKOHOMEPHOCTH B
atoMubix crekrpax. opMyna baieMepa.

8.4 KpanToBas Teopus moiiekyn. Ksanropas
npuposa KoBaleHTHOH cBasu. [lonsTue 00
o6MenHOM B3auMoeicTBad. CHeKTpbl MOJIEKYI —
3MeKTPOHHBIE, KoNeOaTeIbHbIE, BPAIATE/IbHBIC.
KoMOHHAIIMOHHOE pacCcesiHHE CBeTa.

8.5 CrioHTaHHOE H HHAYLHPOBAHHOEC U3JIYUCHHE.
uBepcHOE COCTOSIHAE BelecTBa. OCHOBHBIE
KOMITOHEHTHI j1a3epa. Y CJIOBUsA YCHTICHHA U
resepaniu cBeta. CBOMCTBA JIA3CPHOTO
mnydenus. OCHOBHbIE THIIBI JIA3EPOB U MX
IPUMEHEHHE.

9 JJIeMeHTDbI
KBAaHTOBOI
CTATHCTHKH H
$U3NKH TBEPAOTO
Teaa

9.1 OCHOBBI KBAHTOBOH CTATHCTHYECKOH (HH3HKH.
T IpHHIMIT TOKAECTBEHHOCTH 9acTHI. bo3oHBI 1
¢pepmuonpl. ®azoBoe MPOCTPAHCTBO H (GyHKIHA
pacnipenenenus. Pacnpenenenus bose —
Ditaurreiina u Gepmu — upaka. Housarue
IJIOTHOCTH COCTOSHUM, POTOHHBIA HcATbHBIA
ra3. PacripenesieHre GOTOHOB 10 SHEPIUAM.
dopmyna Inanxka.

9.2 DNeKTPOHHBIN HACATbHBIN ra3.
PacnpenesieHHe 31EKTPOHOB 110 SHEPTUAM ITPH
Pa3TMYHBIX TEMIepaTypax. 3aBHCHMOCTh YPOBHS
depMH OT TEMIIEPATYPbI.

9.3 Teopus TEIIIOEMKOCTH TBEPABIX TEIL.
dnemeHTH Kpuctamorpadun. Temnnossie
KONeOaHUs KPACTANIHYECKON PEIISTKH.
TenoBble CBOHCTBA TBEPBIX Tell. Teopus
TeroeMKocTH DifHmTeliHa. Teopus
teroeMkocTH [lebas.

9.4 DneMeHThI 30HHOUM TEOPHH TBEP/BIX TEIl.
PaclieruieHHe FHEPreTHYECKHX YPOBHEH IIpH
06pa3oBaHii KPHCTA/IHYSCKOH PEIICTKH.
DHepreTuYeckue 3006l B KpACTaIax.
PacripesiesieHHe 3MEKTPOHOB 110 DHEPreTHHECKUM
30HaM. MeTaapl, HoJyIpOBOJIHUKH H
JIAANEKTPUKHA B 30HHOH Teopud. KBaHTOBad
TeopHsl ICKTPOIPOBOIHOCTH TBEPABIX TEJI.

OIIK-1,
OIIK-2

10 DJIeMeHThI
aepHOH PH3UKH H
$uznkn
3J1eMeHTAPHBIX
YacTHIL.
CoBpemeHHAsA
dpusuuecKas
KapTHHA MHpa

10.1 Ctpoenue sinep. Pasmep szep. Snepubie
cuneL. JleekT Macchl, SHEPrus CBSA3H U
ycTO4MBOCTH SA€p. MOMEHT UMITYJIbCa H
MArHUTHBIH MOMEHT s/ipa. Bo30yKCHHBIE
COCTOSHHUSA sIep ¥ raMma-u3iydenue. Dpdexr
MeccGayspa. PamuoakTHBHOCTB siep. 3aKOH
paqHoaKTHBHOIO pacrajia.

10.2 SInepuste peaxuun. Kiaccnduranus
sIepHBIX peaKipit. DHEeprus sIepHOH peakiuH.
VickyccTBeHHAs PaliOaKTHBHOCTS. Peakius
nenenus. Peakuus cuntesa. [Ipobiema
yIIpaB/IsieMbIX TePMOSIICPHBIX peakiyii.

10.3 DieMeHTApHbBIC YaCTHIBL. THITB!

OIIK-1,
OIIK-2
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B yH1aMeHTaTBEHBIX B3aMOICHCTBHIA
Knaccudukanus u p3anmuas [IPeBPaIlaeMOCTh
SJIEMEHTAPHBIX YacTHIL. JIENTOHbI B aJ[pOHBI.
Auntudactuust. Ksapkosas mosesns aJIDOHOB.
CoBpemennas ¢pusnyeckas KapTHHA MHpA.

L |

5.3. Paznenn! aucuuniuue u MEKTHMCUHILIHHAPHBIE CBSI3H ¢ 00€eCneYHBAIOIHMH (npeabixy mmvn)
H obecnieauBaeMbIMu (mocJreny O MHMH) HCHHMILTHHAMM

Jl1st 0cBOEHHS pasenoB MuCUMITHHBL «DH3HKAY HEOOXO/MMBI 3HAHHSA, MOTYYCHHBIE B LIKOME U
HOTYHAcMBIC MApaseIbHO IPH H3YUCHHH IMCLMILTHHB! « MaTeMaTuueckit aHaTH3 Y.

Pasensr  mucuunnmmsr  «®usukay  ces3amm C  pasmeliaMH  noCIeOVIOuWux — TUCHMILIHH
«[Ipodeccuonainsroro nukia (6a3080i obenpodeccronatbHOM YacTH)» pabouero y4ebHOrO rana:

| Ne Haumenosanue Ne Ne pasznenoB nauuoii qHCUMITHEB 03 Ta6LS, 1, ans xoTopeIX
n/n obecrreunBaeMbIX HEOOXOIMMO H3ydeHHe 0BecednBacMbIxX (Ioce Ty I0KX) AUCHATLIHH
(mocnenyromux) 1 2 3 4 5 6 7 8 9 10
JUCHHUTUTHY

1 | Teopernueckue ocuo- + + + + +
BBI 3JIEKTPOTEXHUKH

2 | Marepuaner 3nexr- + + + + + + +
POHHOM TEXHUKH

3 | TeepnorenbHas + + + + +
SJIEKTPOHHKA

4 | KBanToBas 1 ortu- + + + + +
4ECKas 31eKTPOHHKA

5 | HaHoastekrponuka + + + + + |+

6 | ®usnyeckue ocHOBLI + + + + + + + + |+
SJIEKTPOHHKH

7 | ®usuka KOHJIEHCHPO- + + + +
BAHHOI'O COCTOSIHHS

8 | BakyymHas u mwias- + + + + + + + |+
MEHHAs 3JIEKTPOHHKA

9 | ®usuka + +
OJIYIIPOBOJHHUKOB

10 | KBanToBas Mexanuka + +

11 | ®dunocopus + + + +

12| Besonacuocts + + + + + + |+
KH3HEAEATEILHOCTH

5.4. CoorBercrBHE KommneTeHuuii, GopMUpyeMbIX IpH H3yYeHUH AMCUMILTHHE], H BHI0OB 3AHSITHIl

Ilepeuens Buner sanaruit DopMBI KOHTPOJIS
KoMrteTeHui | Jlekium Jlabopatopusie | ITpaxtuuecke Camocrosrensnas | Tect, ompoc, KOHTPOJIb-
3aHSATHS 3aHATHS paboTa cTynenTa | Hast paboTa, KOJLIOKBH-
OITK-1 + + + + VM, 3al0HTa OTYeTa 1o
OT1K-2 + + + + naboparopHo#i  pabore,
OIlK-5 + + 3alldTa  UHIUBUAYallb-

HOTO 3a/1aHus, 3K3aMeH.

N
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6. Metoamsl H

dbopmbl
Jls1s yCHEnHOro OCBOEHHS AUCIMILTHHbBI IPHMEHAIOTCS P

KOTOPDBIC oQecrieydBar0T JIOCTHOIKECHHE 11

06pa3oBaTeNnbHOM MporpaMme, ¢ yIEToM Tpe

6.1. TexHo010rHH HHTEPAKTHBHOIO 00y4eHHs NPH Pa3JIHIHbIX do

12

JaHHPYEMBIX PE3YJIBT

opranm3anuu o0ydeHHs
a3yiA4Hble 00pazoBaTebHbIC TEXHOIOTHH,
atop O0Oy4eHMS COIJIACHO OCHOBHOMH
Gopanuil K 00BEMY 3HAHUH B HHTCPAKTHBHOH dbopme.

pMax 3HAHHH

Tabumua 6.1.
dopmbr | Jlexuuu | [pakTuteckne JlaBopatopHbIe Bcero
Mertoasl (gac) 3aHATHA (Yac) paboThI (Yac) (uac)
O6cysKieHHe IPe3eHTAHN 1 5 5 7
JIEMOHCTpAlUH ONBITOB
Pabota B KOMaHJe 6 6
VCTHBIH OTIPOC HIH
TECTHPOBAHUE MPH JOIYCKE H 4 4
3aluTe
nabopaToOpHBIX paboT
[ly6auunas 3aumra 1 pa3dop
y JOCKH HHIWUBHYIBHBIX 5 5
TBOPYECKHX 3aJaHuii H TECTOB
Htoro HHTEpaKTHBHBIX
3aHsrP;m71 > > 12 22
7. JIabopaTopHbIH NPAKTHKYM
Ne HaumeHoBaHHe 1aG0paTOPHBIX paboT Tpyno- dopmupyemble
paznena u3 €MKOCTb KOMIIETECHI[HH
tabn. 5.1 (4ac.)
BTOPOM CEMECTP
1 o Bpojnoe 3ausTue. Metouka 06paboTKH 8 OIlK-1,
pe3y/bTaToB H3MEPCHHUH. OIIK-2,
¢ KunemaTHKa paBHOYCKOPEHHOTO OIIK-5
BpallCHHA.
o Jlunamuka MasTHHKa OGepOeka.
e MoMEHT HHEPIHH TBEPIBIX TEL.
2 e i3yuenue pacupenenenus Makcpena. 8
e Usyuenue pacmpesenenus bombumana
OnpeeneHue OTHOUICHHS TEMIOEMKOCTEH
raza MetozioM Kremana u Jlezopma.
e TemmonpoBOJHOCTH a30B.
3 o 3yueHue 3IEKTPOCTATHIECKOrO 1011 8
¢ V3yueHue CBOHCTB JMBJICKTPUKOB B MOJIC
[UIOCKOrO KOHJEHCATOPa.
5 e l3yueHue MarHUTHOTO MOJIA HA OCH 4
e KpPYroBOI'O BHUTKa.
o OmpesielicHHe yIeIbHOTO 3apsjia 3IeKTpoHa
METOJOM MarHeTpoHa.
6 e CioKeHHE B3aUMHO MEepIIeHIUKYISPHBIX 4 OIlK-1,
konebanuit (purypsi Jluccaxy). OIIK-2,
o HsyueHue 3aryxarolmHx OIIK-5
3JIeKTPOMATHUTHBIX KoNIeOaHHUH.
o HzyueHue 3aTyXarolUHx KosieOaHuH
MasTHHKa KPeCTOOOpa3HOro MasTHHKA.

CornacoBaHa Ha noprtane N2 6346
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TPETUU CEMECTP

Msyuenne unrepdepeninn nazeproro
U3JTYHCHHUS.

Wsyuenne mmdpakuuu nazeproro
H3JIyYEHUS.

M3sydenue sBrieHHs nonspusanuu ceera.
Hsyuenne temnoBoro u3mydeHns.
Hsyuenue Buernnero gporospdexra.

OIIK-1,
OIIK-2,
OIIK-5

[IpoBepka cooTHOIEHHS
HEOIIPE/ICNICHHOCTEH /Ui (POTOHOB.
Msyuenne criekrpa u3myuenus aromop
BOJIOpO/IA.

Usy4enue rasosoro sasepa.

Ornpesienienne WHPHHBI 3aIIPEILEHHON 30HbI
TIOJIyIIPOBOIHMKA ONTHYECKHM METOOM.
Ornpenenenne MIMPHHBI 3aNPELIEHHOH 30HDI
TOJIYIIPOBOIHHKA IO TEMIIEpaTypHOL
3aBHCHUMOCTH 0OpaTHOTO TOKA JIHOJA.
Tynnenbapri 5 dext B BEIPOKICHHOM p-n
— [IepPexoJIe.

OIIK-1,
OI1K-2,
OIIK-5

8. IIpakTHueckue

3AHATHA

Ne
pasnesna juc-
LUTUIHHE] U3
Tabi. 5.1

Tematnka npakTHyeckux 3aHgTHI

Tpynoem-
KOCTh
(gac.)

DopMupyemele
KOMIIETeHIIHH
(OIIK)

BTOPOU CEMECTP

Kunemaruxa

3aKOHBI TUHAMUKH

Pabora, sneprun. 3akoHb COXpaHEeHHUs
Penstusucrckas mexanuka

Knaccuyeckue cratucrixu

Heppoe Hauasno repMogunamuky.
Hzonpoueccs

Outponust. Bropoe nauaso TEPMOIMHAMHKH
SBnenus nepenoca B razax

DIIeKTPOCTaTHYECKOE NOTE B BAKyYMe
Teopema Ocrporpanckoro-Taycca s
HaNpsOHKEHHOCTH OIS

Pabota, norenrman DCI1

OCII B BemecTre

Oneprus CII

DJIeKTPHYECKHH TOK B MeTa/LIax
ONeKTPHYECKHI] TOK B BaKyyMe M ra3ax

Maruuthoe none (MIT) B Bakyyme. Bexkrop
MarHuTHOH MHAYKIMH. 3akoH Buo-Capapa-
Jlannaca

IlepeMelnieHne MPoBOIHUKOB ¢ TOKOM B
MII, nsuxenue 3apsanos 8 MI1

OIIK-1,
OIIK-2
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SBjicHHE MMEKTPOMArHUTHON HHIYKIUH.
JHeprus MarHuTHOTO MOJIS

MarautHoe [oJie B BEleCTBe. Y paBHCHUA
Makxkcseia

["apMOHHUYECKHE, 3aTyXalOHIUe U
BBIHY)KJEHHBIE KOJICOAHUS pasiuyHOH
IIPUPOIBI

Bosnubl B ynipyro# cpene.
IeKTPOMArHATHBIE BOJIHBL. JHEPrHsi
BOJIHBI

OIIK-1,
OIIK-2

TPETUM CEMECTP

WutepdepeHius csera

Judpakiys cseta

Tonspusauusg cBeTA

BiaumopeiicTBie H3TyUeHHs C BEIECTBOM
TennoBoe uzIy4eHue

Buemanit gotoaddext u adpdexT
Komnrona. JlaBineHHe CBETa

12

OIIK-1,
OIIK-2

Bomnmosele CBOMCTBa BeIeCTBA.
COOTHOIIEHHE HEOTIPEIENIEHHOCTEN
Vpasrenue 1lIpenunrepa. MukpoyacTHua B
[OTEHIHATHHON AME.
[ToreHumansHbi  Oapbep.
sdpdexr
KBaHTOBO-MEXaHHYECKOE
CTpOEHHS U CHEKTPOB aTOMOB
KBanToBO-MEeXaHHYECKOE
CTPOEHHS U CIIEKTPOB MOJIEKYIL.
KoMOHHAMOHHOE  paccesHue
uBepcys HaceNeHHOCTH. Jlasepsl

TyHHEIBHBIHA
OTIHCAHHE
OIMCaHHE

CBCTA.

12

KBaHTOBBIE CTATHCTHKH

TensoBble CBOMCTBA TBEPJIBIX TEI
JIEKTPOIIPOBOTHOCTE TBEP/IBIX TEJ
KoHTakThl TBEPABIX TEJ

10

Crpoenue 1 cBOMCTBA sijiep 3aKOH
PaJHOaKTHBHOIO pacriaza
SlnepHble peakiuu
DeMeHTapHbIC
KapTHHA MHpa

yactaupl. Puznyeckad

9. CaMocTosTe/bHasI padoTa

Ne paznena
JMCIHTLTH-
HBI 13
tabim. 5.1

Tpyno-
€MKOCTh
(uac.)

TeMaTHKa CAMOCTOSITEIBHOM
paboThl
(Oemanusayus)

KonTpoJib
BBLITIOJTHEHHSA
paboThl

BTOPOM CEMECTP

IToaroroBka K

BRITIOJTHEHHIO U 7

OIIK-1,

samute nadopatopubix padot (JIP)

OIIK-2,
OlIlK-5

Koncnext
METOHYECKHX
ykasanuit (MY),

CornacoBaHa Ha noprtane N2 6346




3amiuta JIP.

ITpopaborka TEOPETUYECKOTO Ouenka o uroram
Matepuaia M [OATOTOBKA K 9 KM - tectupopa-
KOHTPOJILHBIM MeponpHsTiaM (KM) HUE, KOHTPOJIbHAS
pabora.
[lonrotoBka k¥ mpaktuyeckum 10
3aHATHIM u BBIIOJIHEHHE Ouenka npu
MHJIMBHYAIBHBIX 3a1anuii (U3) onpoce, cnaya [13.
[lonrotoBka k BeImIOTHEHHIO H 7 OIIK-1, Koncnexr MY,
3amuTe nabopatopHbix pabot (JIP) OIlK-2, 3amura JIP
OIIK-5
Hpopaborka TE€OPETHYECKOT O Ouenka 1o uroram
MaTepHalla M [OATOTOBKA K KM — recrupoga-
KOHTPOJBLHBIM MeponpHaTHsM (KM) 7 HHE, KOHTPOJILHAS
pabota
HlonrotoBka  k  mpaxruueckum Ouenka npu
3aHATUSM U BEIIOJIHEHHE 10 ompoce, ciaya U3
MHJMBUIlyalbHbIX 3ananuit (H3)
ITonroToBka K BeIMOMHEHHIO N 7 OIIK-1, Koncrnexkr MY,
3amure nadopatopHex padot (JIP) OI1K-2, 3amura JIP
OIIK-5
Ilpopadotka TEOPETHYECKOT0 Omuenka o uroram
MaTepuara M [OATOTOBKA K KM — rectuposa-
KOHTPOJbHBIM MeponpuaThsM (KM) 7 HHE, KOHTPOJIbHAS
pabora
Ioaroroeka  k  mpaxTuueckum
3aHATHAM 1%} BBINOJIHEHHE 10 Ouenka npu
HH/WMBHyabHbIX 3aanui (M3) ompoce, cnaua U3
IIpopaborka TEOPETHYECKOrO 2 OIIK-1, Ouenka 1o nroram
MaTeépHama WM NOJIOTOBKA K OIIK-2, KM — recrupopa-
KOHTPOMBLHEIM MeponpHaTHsm (KM) OIIK-5 HHE, KOHTPOJIbHAS
pabota
[lomroroBka  x  mpaktuyeckim 8
3aHATHAM U BBIITOJIHEHHE Ounenka npu
MHIMBUNyaNbHBIX 3a1aHuii (M3) onpoce, craya U3
logrotopka Kk BBIIONHEHHIO U 6 OIIK-1, Koncnekr MY,
3amuTe nabopatopukix pabor (JIP) OIlK-2, 3amura JIP
OIIK-5
[Tpopabotka T€OPETHYECKOTO OueHka 110 uToram
Mateépuaia M MOJArOTOBKa K KM — rectupopa-
KOHTPOJIbHBIM MeponpusaTHaM (KM) 10 HHE, KOHTPOJIbHAS
pabota
Iogroroska  x  mpaktuveckmm
3aHATHAM U BBINTOTHEHHE Onenka npu
MHIMBHIYAIBHBIX 3anaHmii (13) 12 ompoce, cjava U3
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6 [ToaroroBKa K BBIIIOJHECHHIO H 5 OI1K-1, Koucnexkt MV,
samure Jabopatopubix pabot (JIP) OIIK-2, samuta JIP
OI1K-5
[Tpopaborka TEOPETHYECKOTO OneHka 1o uroram
Matepuaia M TOArOTOBKA K KM - tecruposa-
KOHTPOJIbHBIM MEPOIIPHATHAM (KM) 5 HHE, KOHTPOJIbHAS
pabota
[MoxroroBka K  IPAKTHHYECKHUM Oienka pu
3AHATHAM 14 BBIIIOJIHEHHE 10 ompoce, caada U3
MHMBHAYANbHEIX 3aganui (U3)
TPETUI CEMECTP
7 [ToaroroBka K BBIIOJHEHHIO H 6 OIlK-1, Koncnext MV,
samure JaboparopHbix padot (JIP) OIlK-2, samura JIP
OIlK-5
IIpopabotka TEOPETHYECKOTO Ouenka o HToraM
MaTepHaia H  IIOJrOTOBKAa K KM - rectupoBa-
KOHTPONBbHBIM MeponpusaTuaM (KM) 6 HUe, KOHTPOJIbHAS
pabota
[MogrotoBKka K  TPAKTHYECKHM
3aHSATHAM " BBITIOTHEHHE OneHka npu
HHBAIYAIbHBIX 3aganuil (M3) 12 omnpoce, crada M3
8 [TonroroBka K BBIIOJHEHHIO H 5 OIlIK-1, Koncriexkr MY,
sarure aGoparopubix pabot (JIP) OIIK-2, sammra JIP
OIIK-5
[TpopaboTka TEOPETHUECKOTO OreHKa Mo UToram
MaTeppana MW [OIrOTOBKA K KM - tectupoBa-
KOHTPOIBHBIM MepornpusiTHam (KM) 7 HHUE, KOHTPOJIbHAs
pabota
[MonrotoBka K  NPaKTHYCCKHM
3aHSATHIM " BBIITOJTHEHHE Omenka npu
MHIUBHyalbHBIX 3a1anui (13) 12 onpoce, caaya 13
9 [ToxroToBka K BBINOJHEHHIO H 5 OIIK-1, Koucnext MY,
saiuTe naboparopHsix pabot (JIP) OI1IK-2, sammra JIP
OIIK-5
[popaboTka TEOPETHYECKOTO O1eHKa 1o uToraMm
Mmarepuaja M IIOArOTOBKa K KM - tectupoBa-
KOHTPOIbHBIM Meponpusatuam (KM) 9 HHE, KOHTPOJIbHAA
pabora
[TogroToBKka K HPAaKTHYECKHM Otienka pH
3aHATUAM 51 BBITIOJIHEHHE onpoce, caada 13
WHMBHIYalbHbIX 3aganui (13) 12
10 [TpopaboTka TEOPETHIECKOTO 8 OIIK-1, O1ileHKa I10 HToraM
MaTepuaia M IOArOTOBKA K OIIK-2 KM - tectupona-
KOHTpONbHBM MeporpusThaM (KM) HHe, KOHTPOJIbHAS
pabota
[logroroBka K  IPaKTHYECKHM 8
3aHATHSIM U BBITOTHEHHE Ouenka 1pu
MH/WABHIyalbHbIX 3a1anui (U3) onpoce, caada U3
[TogroroBka W caada ABYX 72 OueHka Ha
HK3aMEeHOB JK3aMEHe
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10. Tlpumepnasi TemaTuka KYPCOBBIX mpoeKkToB (pabor)

He npenycMorpeno yueGusM miarom

11. PEUTUHI OBASI CHCTEMA KAYECTBA

11.1. BasibHast pacK/IaiKka OTAeILHBIX 3ICMEHTOR KOHTPOJIst IO BHAAM 3aHATHI

Merosuka Texymero koHTponst ocBoemms AUCHUILTHHBL OCYIIECTBIIETCS B COOTBETCTBHH ¢
«[TonoxeHneM o MOpPSIKEe MCIIONB3OBAHMS PCHTHHIOBOH CHCTEMBI JUISL OLEHKH YCIIEBAEMOCTH
CTYNEHTOBY» (IIpuKa3 pektopa 25.02.2010 No 1902) . Merosuka ocHOBaHa Ha OabHO-peHTHHTOBOI
CHCTEMC OIICHKH yCIIEBAEMOCTH, JeiicTBytomei ¢ 2009 r., KOTOpas BKJIIOYAeT TeKYUHH KOHTPOJb 110
JJICMEHTAM KOHTPOJIA € MOJIBEICHUEM TEKYIIEro PEHTHHIA U HTOrOBbIii KOHTPOJIb.

UToroBbIii KOHTPOJIL 0CBOCHHS UCIHILTHED] OCYIIECTBIIAETCS. HA DK3aMEHe 110 TPaJHUIHOHHOMN
nATHOLIBHOM 1nKane. Ofs3aTeILHbIM YCJIOBHEM IEpENl Cclaveil DK3aMeHa SABIAETCS BBINOJHEHHE
CTYICHTOM HEOOXOIMMBIX MO paGoueil MporpamMe sl AHCIHILTHHET BUJIOB 3aHATHH: BBHINOJHEHHE U
3aIlITa pe3yJIbTaTOB JIabOPaTOPHBIX paboT, BEIIONHEHHE NOMAUTHHX MHIAUBH/{yaIbHBIX 3a0aHHIA.

Ha nporsxenuu Bcero CEMECTpa  TeKyIlasd yCIEBAEMOCTH OIEHUBAETCH TONBKO B  Gaiax
HApACTAIOIIAM HTOTOM, B TOM 4HCJIE H PE3yIIbTATH KOHTPOIBHBIX TOYCK,

Texymui KOHTPONE U3YUECHHA AUCIHIUTHEDI B KaXKIIOM CEMECTPE COCTOUT H3 CJISYIOUHUX BHIOB:

— KOHTPOJIb HaJl YCBOCHHEM TEOPETHYECKOTO MaTepHana — IIPOBEJICHUE YETBIPEX ITHCEMEHHBIX
KOHTPOJIBHBIX paboT B KaXIOM ceMecTpe;

— KOHTPOJIb Hajl BBINOJHEHHEM YeThIpEX IOMAIIHUX HHIMBH]yalIbHBIX 3aJaHHH# B ceMecTpe —
3alllHTa BBIMOJHEHHbBIX 3a/1aHHIi;

— KOHTPOJIb HaJl BBINIOTHEHHEM J1ab0PaTOPHEIX paGoT — 3aIuTa 1abopaToOPHEBIX PaborT.

Tembl noMammux wHAMBHAYAALHBIX 3agaHMi AJIE IEPBOro cemMecTpa H3yYeHHs (H3HKH:
1. Mexanuka mocrynarensHoro u BpalllaTCIIbHOro - BHKeHMst; 2. MonexynspHas ¢usuka u
TEPMOIMHAMHKA; 3. DIEKTPOCTAaTHKA; 4. DIeKTPOMArHETHIM

Tempb1 xouTpOILHBIX paGor 1uis N€PBOIo ceMecTpa u3yuYeHH PUIHKH:

1. Knaccuueckas u pensiruncrckas Mexanuka; 2. Monekynspuas Qusuka, TepMOIHHAMHUKa; 3.
DIEKTPHYECKOE [I0NIe B BAKYyMe U BeLIECTBE; 4.DJIeKTPOMarHeTH3M.

Tembl noMamHux MHAMBHAYAILHBIX 3ananui AJISL BTOPOro ceMecTpa H3yYeHHA (H3HKH:
1. BontnoBas ontuka; 2. Kpanrtosas onruka; 3. Ksanrtosas mexanuka; 4. KBanToBbIE CTATHCTHKH.

Tembl kKoHTpOABLHBIX paboT s BTOpOro cemecTpa usydenust ¢pusnku: 1. Bonnonas ontuka; 2.
KBantoBas ontuka; 3. DiaemenTh KBaHTOBOH MexaHuku;, 4. DOusuka TBEPJIOIO TE€Ja H KBAHTOBLIE
CTATHCTHKH.

B rabmune 11.1 conepxarcs IIPHMEpBI pactpesienienus 6auios s Mucuumunbl «Duznkay s
KQKIOro U3 IBYX CEMECTPOB H3YYeHUS (PHIHKH.

s crumynupoBanus [UIAHOMEPHOCTH  pabOThl CTYNGHTa B CEMECTpe BBEIEH KOMIIOHEHT
CBOCBPEMEHHOCTH (PHTMHYHOCTH), KOTOPBIH IPUMEHSETCS (CyMMHpYeTCs) TONIBKO JUIA CTYHEHTOB, Oe3
ONO3/TaHHH OTYUTHIBAIOIIUXCS 110 MPOMEXYTOTHBIM  JJIEMEHTAM KOHTPOJI (TeCTHI, NaBOpaTOpHBbIE
paboThl, KOHTPOJBEHBIE pabotsr).

Tabauua 11.1. Pactipenenenue 6ammos s IIEPBOTO H_BTOPOTO CEMECTPOB H3yUYeHUs DH3HKH
. . | MakcumaibHbIi
MakcumansHabiit | MakcnmanbabIi
. Oann 3a mepuon | Beero
DneMeHTs! yYeOHOIH Gajut ¢ Havana | Gawi 3a [IEPHO,I
Mexny 2 KT u 3a
JEATEILHOCTH cemecTpa J1o mexay 1 KT u 2 KOHLIOM cemec
nmarel 1 KT KT H P
ceMecTpa
TecTomslit kouTpoNH 3 3 4 10
Wnpusunyansusie 7 12 7 28
3aJaHus
KonTpossasie pabors 10 10 10 30
JlaGopatopHbie paborer 5 10 10 25
PHT™MHYHOCTE 3 3 3 9
Utoro makcumym 3a 28 38 34 100
epuoI:
Hapacraiomum urorom 28 66 100 100
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[To pesynpTaTaM  TEKYIIETO0  KOHTPOJA ¢dopmupyercs BHYTpHCEMECTPOBAL OLIEHKA
(KOHTPOJILHAS TOUKA).
Ta6auua 11.2. [Tepecuet 6a10B B OLCHKH 32 KOHTPOJIBHBIC TOUKH
baJuib! Ha AaTy KOHTPOJILHOW TOUKM OneHka

He menee 90% oT MakcuMaibHoH cyMmbl Ha faty KT 5

Ot 70% 10 89% oT MaKcHMaIBbHOH cymMMbl Ha saty KT 4

Ot 55% 110 69% 0T MaKCHMaJIbHOH CyMMBI Ha siaTy KT 3

Meree 55% OT MakCHManbHON cyMmbl Ha jaty KT 2

®opMHpOBaHHE HTOrOBOH CyMMBI 0a/L10B OCYLICCTBIIACTCA Iy TEM CYMMHPOBaHHUs CEMECTPOBOH
M 3K3AMEHALMOHHOH cocTapisrommx. B rtabmume 11.3 npuBeieH UPHMEp PacIpeeICHHA 6awioB ¢

y4eTOM 3K3aMEHa.
Ta6muua 11.3. Pacnipenenenue 6aL10B UiA IEPBOTO H BTOPOTO CEMECTPOB n3ydeHus GH3NKH (¢ YIeTOM

JK3aMEHa)
. .. | MakcumanpHbIA
MaxcuMainsHeld | MakcuManbHBIH
. 6ast 3a nepuoxa | Beero
DreMEHTH yJeOHOM Oann ¢ Havana | Oaswr 3a epuoj
mexnay 2 KT u 3a
JIeATEIBHOCTH cemMecTpa 10 mexay 1 KT u 2 COHITOM cenec
parel 1 KT KT 1 P
ceMecTpa
TecToBBIH KOHTPOJIb 3 3 4 10
WupuBuayaibHbIC 7 12 7 28
3aaHHs
KonTpoJibHble paboThl 10 10 10 30
Jla6oparopHbie paboThI 5 10 10 25
PUTMUYHOCTD 3 3 3 9
Hroro MakcuMyM 3a 28 38 34 100
nepuoi:
Crava sKk3aMeHa 30
HapacTaomum HTOroM 28 66 100 130

DK3aMeH MPOBOJUTCS B MHCHMEHHOH (opme. DK3aMeHAIMOHHBI Ouner comepxuT 10 3anaHui,
OueHKa «yIOBJIETBOPUTENBHO»  BBICTABIACTCS 3a 5-6 mpaBHIIBHBIX OTBETOB, «XOpoOWO» - 3a 7-8
IIPaBHJIBHBIX OTBETOB, «OTJIHYHO» - 32 9-10 mpaBuIBHBIX OTBETOB. OlEHKA «HEYMOBJICTBOPHTENLHO?
BLICTABJSIETCS, €clM UHC/IO MpPABHIGHBIX OTBETOB MeHblIe 5. B 5TOM ciydae SK3aMCH cunTaeTcs
HECTAHHBIM U TpebyeTcst IOBTOpHas nepecaya B yCTaHOBICHHOM MOPSZKE.

Bo3MOJKHO BbICTABJIEHME HTOrOBOM OLEHKH Oe3 cIavu 9K3aMeHa, pH yC/IOBHH Habopa B ceMecTpe He
MeHee 60 6aUT0B (YIOBIETBOPHTEIBHO), 75 GaLIOB (xopowo), 90 6auioB (oTmMuno). I1pH ycnosun caatu
AK3aMeHa HTOrOBas Ol[EHKa BBICTABIISETCS coracHo Tabmue 11.4.

Ta6anua 11.4 Iepecuer cyMMbl 6a/L10B B TPAIHIHMOHHYI0 H MEXKTyHAPO/IHYIO OleHKY

Hrorosas cyMMa 0a/LlI0B, yYHTBIBAET

. Onenka (ECTS)
ycneniHo cIAHHBIA IK3aMeH

Ouenka (I'OC)

5 (oTsIM4HO) (324TEHO) 110 - 130 A (0OTJIH4HO)
96 - 109 B (04eHb X0pOIIO0)
4 (xopoutto) 91-95 C (xopomo)
(3a4TeHo) 3390
- D
3 (YA0OBJIETBOPHTEILHO) 77 - 82 (v0B1€TBOPHTELHO)
(3a4TeHo) 72-77 E (mocpejcTBeHHO)

2 (HeyAOBJIETBOPUTEIHLHO),
(He 324TeHO)

Huoxe 72 0a1710B

F (11ey10BJIETBOPHTEILHO)
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12. YYEBHO-METOJIMYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
JHUCLIATUIMHBI

12.1. OcHoBHas suTepatypa:

l. Casenses U.B. Kype o6uiei usukH: yuebHoe nocobue mwis BTy30B: B 3 T. - 7-¢ u3x., crepeotsmn.
— CII6.: Jlans, 2007.

T. 1: Mexannxa. Monexymsipras (rsuxa. - 432 c. (B 6ubnnorexe — 155 3K3.).
T. 2: Dnextpuaectso u MarreTusm. Bomssr. Orrruka. — 496 c. (B 6ubmoteke — 148 3k3.).
T. 3: Ksanrosas ontuka. AromMuas $usnka. Ousnka TBEPAOTO Tena. GUINKA ATOMHOTO AApa U MEMEHTAPHEBIX YaCTHIL
~ 317 c. (B 6ubnuoreke — 151 3K3.).
2. CuByxun J1.B. O6umit kype bmsnku: yyeGuoe nocobue wis BY30B B 5 T. — M.: ®Ousmarmur, 2005-2006.
T. 1: Mexauuxa. - 5-¢ w3z, crepeorHi. — M.: Ousmarmur, 2006. — 560 c. (B Gubmuoteke ~ 101 3x3.).
T. 2: Tepmonunamuka H'MOJIeKyIApHas Gusuka. — 5-e w3, ucnp. — M. Gusmarut, 2006. — 543 ¢. (B 6ubauorexe —
100 ax3.).
T. 3: Dnexrpudectro. ~ 5-¢ H31., cTepeoTun. ~ M.: Qmsmarant, 2006. — 654 . (B 6ubmmotexe ~ 100 3k3.).
T. 4: OnToka. — 3-¢ m3n., cTepeoTdit. — M.: Gusmariur, 2005. — 791 c. (B 6u6nHOTEKE — 101 9K3.).
T. 5: Atomuas u sanepHas pusuka. — 3-e U311, CTepeoTHI. — M.: Qusmarnur, 2006. — 782 c. (B Gubauorexe — 100 3K3.).

3. 3ucman I'A., Tonec O.M. Kypc ofme#t ¢pusuxu. B 3-x TT. [DnexTponuslit pecypc] — CIT6.: JlaHs,
2007.

T.1: Mexanuka. MonekynspHas ¢usuka. KoneGanus w Bomesl — 7-e m3m. ~ 352 . Pexum nocryna on-line ¢
KomneioTepos TYCYP: http://e lanbook.com/books/element.php?pl1 cid=25&pll_id=503.
T. 2: Onexrpuyectro %1 MarHeTH3M. - 7-e W31, -352¢. Pexcmv JocTyna on-line:

h;tp://e.lanbook.com/books/element.php?pl1 cid=25&pll id=151¢ komneotepoB TYCVYP.
T. 3: Onruka. dusnka atomop u MONeKynl. DU3HKAa aTOMHOTO Aapa H MHKPOYacTHL. — 6-¢ 34, — 512 ¢. Pexum
noctyna on-line ¢ koMmbiotepos TYCVYP: http://e.lanbook.com/books/element.php?pl | cid=25&pl1_id=508.

12.2. lonoansTeILHAS JiuTepaTtypa:

1. CamenseB 1.B. C6oprux BOIpPOCOB 1 3a1a4 110 o6welt pusnke. [InNeKTpoHHBIH pecype] — 5-e m3n.,
CTEPEOTHII. - CII6. Jlans, 2016. - 292 c. Pexum Jocryna on-line:
http://e.lanbook.com/books/element.php?pllhcid=25&pl1_id=71766 ¢ koMmnetotrepos TYCVP.

2. Mponos W.E. Mexannka. OCHOBHEIE 3aKOHBL — 8-e u31., crepeoTumn. — M.: BUHOM. Jlaboparopus
3HaHH#, 2006. — 309 c. (B 6ubnuoreke — 99 9K3.).

3. Upomos MLE. ®usuka MakpocHcTeM. OCHOBHBIE 3aKOHBL — 3-¢ M3, crepeorurr. — M.: BUHOM.
Jlaboparopus snanuit, 2006. — 207 c. (B 6ubmmorexe — 50 7x3.).

4. ponos W.E. Dnexrpomaruerusm. OCHOBHEIE 33aKOHBI Y4eOHOe HocoGHe 1S By30B. — 5-€ H3, — M.:
BUHOM. JlaGoparopus 3nanmit, 2006. — 319 c. (B 6ubmotexe — 101 3x3.).

5. Uponos NLE. BosnHoBbie niporieccsl. OCHOBHBIE 3aKOHBI: Y4eOHOE MOCOBHE. — 3-¢ u3g. — M.: BUHOM.
Jlabopatopus 3nanmit, 2006. — 263 c. (B 6ubnmotexe — 100 7x3.).

6. Uponos W.E. Ksanrosas usuka. OcHoBHBIE 3aK0HBL VueGHOE mocoGHe U1 BY30B. — 2-€ U311, [O1I.
—M.: BUHOM. Jla6opatopus 3HaHu#, 2004. — 256 c. (B 6udmuoreke — 100 9K3.).

7. Mponos W.E. 3amaun 1o o6meit dusnke: Yuebnoe nocobue s BY30B. — 7-€ M3]l., CTEPECOTHII. —
M.: BUHOM. Jla6opatopus 3HaHui, 2007. - 431 ¢. (B 6ubamoreke — 496 3K3.).

8. Uepro A.T'., Bopo6séB A.A. 3agaunnk mo busnke: Yuebuoe nocobue mis BTY30B. — 8-¢ u3j.,
nepepab. u non.— M.: Gusmariut, 2007, — 640 c. (B 6ubmmorexe — 99 3k3.).

9. Bonskenmreitn B.C. CBopHuk 3a1a4 o o6memy Kypey dusuxu: Yuebnoe nocobue s BTY30B. —
12-e u3x., uenp. — M.: Hayka, 1990, — 396 c. (B bubmmnorexe — 148 3x3.).

10. Kosbiper A. B. Kypc nexuuit o tusuke: Yaebuuk. — Tomck: TYCYP, 2007. - 421 c. (B 6ubnuorexe — 697 3K3.).

1. Kanaummkos H.IT., Koxesrukor HM. Ousixa, HHreprer-Tectuposate GazoBbIx 3HaHHMi. [OnexrpoHueiit pecype] - 1-e
w3, ~CII6.: Jlans, 2009. — 160 c. Pexaim nocryna on-line; _hgg://e.lanbook.com/books/element.php?pl1 cid=25&pll id=172 ¢
koMimrotepoB TYCVYP.

12. Jlososcxuit B.H. Kypc bu3nkn. B 2-x TT. [DnekTponnEL pecypc] — 6-¢ uan., uenp. u gon. — CI16.: Jlans, 2009.

T. 1: dusyaeckne OCHOBBI MEXAHUKIL OnexTpuyecTBo u MarmeTusM. DU3HKa KoneGaHHMii U BONH. — 576 ¢. Pexum
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goctyma  on-line ¢ KOMIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=236.
T.2: KpanroBas ¢usrka. CrarucTiyeckas ¢u3MKa M TEPMOIMHAMHKA. CospeMenHast pu3MUeCcKas KapTHHa MHpa. —
608 c. Pexxum pocTyna on-line: http://e.lanbook.com/books/element.php?pl | cid=25&pll _id=239 ¢ KOMIIbIOTEPOB
TYCVYP.
13. Capenses W.B. Kypc obueit dusuxn. B 3-x TT. [Dnexrponnsii pecype] — CI16.: Jlans, 2011.

T. 1: Mexanuxa. Monexynspuas ¢usuka. — 11-e n3g, CTEPEOTHI. — CI16.: Jlansb, 2011, — 432 c. PexxuM goctymna on-
line ¢ komnbiotepos TYCYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=2038.
T. 2: DNEKTPUYECTBO H MarseTusM. BosHbL Ontuka. — 11-e m3a., crepeotun. — CI16.: Jlans, 2011. - 496 c. Pexum
noctyma on-line ¢ kommsrotepos TYCVYP: http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=2039.
T. 3: KpadrtoBas ontuka. ATomuas ¢pusuka. ®uznka TBEPAOTO Te/a. Du3HKa aTOMHOTO A1pa ¥ 3JIeMeHTapHbIX HYacTHLL.
— 10-e wm3a., crepeotun. ~ CII6.: Jlans, 2011. - 320 ¢. Pewum gnocryna on-line ¢ KOMIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=2040.

14. ®pum C.3., Tumopesa A.B. Kype obmeit gm3uku. B 3-x TT. [DNeKTpOHHBIH pecype] — CII6.:

Jaus, 2009.

T. 1: dusndecKre OCHOBBI MeXaHWKU. MonekyssipHas ¢usuka. KoseGanus u BOTHBL — 13- m3., crepeotun. — CII6.:
Jlanb, 2009. — 480 c. Pexum joctyna on-line: hitp://e.lanbook.com/books/element.php?pll_cid=25&pll id=416 ¢
xomnsotepoB TYCVYP.

T. 2: DneKTpUUecKHe H JIEKTPOMAIHETHUECKHE ABJICHHAA. — 12-e u3n., crepeot. — CI16.: Jlanb, 2009. - 528 c. Pexxum
jocrtyma on-line: http://e.lanbook.com/books/element.php?pll_cid=25&pll id=418 ¢ komnpiorepoB TYCVYP.

T. 3: Omruka. AtomHas ¢mpka. — 10-e W31, CTEPEOTHIL, — CII6.: Jlaub, 2009. — 656 c. Pexum moctyna on-line ¢
kommnbioTepoB TYCVYP: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=419.

12.3. Yue6Ho-MeToAHYeCKHE Moco0usl H POrpaMMHoOe obecneveHHe

1. Yuebno-memoouneckue nocobua 018 NpAKMUYecKUx SauAmMUi U camMocmoamensHoll pabomsl [DneKTPOHHBIH
pecypcl:

2.1. Yyxxos FO.I1. PaGota u dHepris. 3aKOHBI COXpAaHCHHA B MeXaHuKe: COOpHHMK 3amad Ui MPaKTHICCKUX
3aHATHHA. — Tomck: TYCVYP, 2010. —24c. PexcumMm JlocTyna ¢BOOOAHBIM it £} CKa4YHBAHMA:
http://edu. tusur.ru/training/publications/1 100.

22 JIsaun A.B., Marasunnukos A.JL, Tposu JLA. MonexynsapHas ¢uszura: COOPHHK TECTOBBIX BONPOCOB HlA
CaMOCTOATENBHOM paboThl M JUIA MPaKTHYECKHX samsTHIL — 2009. 30 c. Pexxum ocTyna cBOOOAHBIR UL CKaHBAHMA
http://edu.tusur.ru/training/publications/1234.

2.3, Jlsuun A.B., Marasunnukos A.JL, Opnosckas J1.B. TepMonuHamuxa. Yacte |: C60OpHUK TECTOBBIX BOMPOCOB
I CaMocCToATeNbHOM paboThl M JUIS MPaKTHUECKHX sapsTHiL. — 2009. 43 ¢. Pexum pocryna cBoGonHBI s
ckauuBanns: http://edu.tusur.ru/training/publications/1235.

2 4. Taneepa A.W., Jlranu A.B., Marazuaunkos AJL Tepmoaunamuka. Yactp 2: COOpHHK TeCTOBBIX BOMPOCOB s
CAMOCTOATENBHOM pabOoTh! M 1 PAKTHYECKHX 3aHATHH. — 2010. 22 ¢. PexxuM foctyra cBoOOAHBIA JUI CKAGHBAHHA:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuii IO.A. BosHoBas OnTHKA: MeTtoauueckoe nocoGue. COOPHHK TECTOBBIX BOMPOCOB. - 2009. 24 c.
Pex<iM IOCTYITA CBOOOIHBIH UL CKaYHBAHHA http://edu.tusur.ru/training[publications/ 1233.

2.6. Uyxxos IO.JI. DseMeHTbHl aTOMHOH GU3MKH M KBAHTOBOH MEXaHHKHU: VueGHO-METOAHEeCKOe [TOCOOHE.
COOPHUK TeCTOBBIX BOMpPOCcoB. — ToMcK: TYCYP, 2011.—68 c. Pexum mocTyna CBOOOMHBIH IA CKaUUBAHHA:
http://edu.tusur.ru/training/publications/1 104.

2 Vuetno-memoouueckue nocobus 013 ebINOAHeHUA 1a60panopHbIX pabont [3neKTpOHHbIH pecypcl:

3.1. BypnosuunH B.A., Tposu JLA. Jlunamuka MasTHiKa ObepOeka: MeTONMUECKHE yKAsAHUA K nabopaTopHO#
pabore. —2007. 13 ¢. Pexum pocryna CBOOOIHBIH JUT CKAYHUBAHHS: http://edu.tusur.rw/training/publications/918.

32 Tateesa AWM., Hsanosa E.B. H3ydenne 5/eKTPOCTATHHECKOTO MO MeToaMuecKde YKa3aHud K
naGopaTopHOH pabore. —2011. Itc. Pexum nocryna ¢BOGOIHBIH hilé:| CKayMBaHMA:
http://edu.tusur.ru/training/publications/926.

3.3. UsaHosa E.B. H3yueHue MarHUTHOro TMOJIA KpyroBoro TOKa. MeTonueckie yka3aHus K NabopaTOpHOH
paborte. — 2007. 12 ¢. Pexum aoctyna cBOOOMHBIN U CKAYHBAHUA: hitp://edu.tusur.ru/training/publications/863.

3.4. Bypauesckuit 10.A. Omnpenenetue yAeIbHOIO 3apAaa 3MEKTPOHa METOJIOM MarHeTpohna: MeToaH4YECKHE
yKa3zaHug K nabopatopHoit pabote. — 2011. 14c. PexuMm jocTyna s CTYJACHTOB, COTPYIHHKOB TYCVYP:
hitp://edu.tusur ru/training/publications/864

3.5. Bypnosuuns B.A., TpoaH JLA. Hsydense 3aTyXaroUMX OJIEKTPOMArHUTHBIX kone6anuii: MeToAMIECKHE
ykasaHHi K naGopatopHoii  pabote. _9007. ldc. Pexum joctyna CcBOOOMHBI A CKAUHBAHUA:
http://edu.tusur.rw/training/publications/862.

3.6. Oprosexkas J1.B. Hayuenne vHTepEepEeHLINH J1a3epPHOTO M3y eHHIA: Meromdeckue yKa3anus K nabopaTopHO#
paGote. —2010. 9 ¢. Pexum pocryna cBOOOHBIH JUTA CKAYHBAHUSA: httpz//edu‘tusur.m/training/pubhcatxons/9l I.

3.7. ®egopos M. B., byproBuilluH B. A. Buemnuuit porospdexr. Msyuenue 3aKoHa CroneroBa W IpoBepKa
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(opmyner DifHinreiina: Mertonnueckue ykasanus k jgaboparopHoii paGore. — 2009. 11 c. Pexum pocryna
CBOGOMHBIN /I CKAUHBAHUA: http://edu.tusur.rw/training/publications/85 1.

3.8. 3axapo H.A., Kupumios AM. Hcenenopanue CIEKTpa aroMa BOROpoAa: METOAHYECKHE yKazaHua K
naboparopHo# pabore. —2011. 18 ¢ Pesxum octyna cBOOO HBIH s CKaYMBaHus:
http://edu.tusur.ru/training/publications/917.

3. Komnvromepuste npozpammo MOOEIUPOSAHUA HEKOMOPYIX PUIUYECKUX AGACHUG 6 nabopamoprnom npaxmuxyse.

12.4. ®@oun oueHouHBIX cpeacTs (POOC)

DOHI OUEHOUHBIX CPENCTB MPHBENEH B NPHIIOKEHHH | K IaHHOM nporpamMMe.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE HUCITUITUTMHBI

At obecneyeHns uTeHus Kypca Jekumii HCTIONESYETCA CELNANbHAS JIEKUMOHHAS ay TuTopHs Kadeaps! buznkn (230
ayn. POT), ocHaEHHAA MYJBTUMEIHHHBIM [IPOCKTOPOM, KOMIIBIOTEPOM H 3KpaHamH. [ oGecrievenus 1abopaTopHeIX
pabot no ¢usnke Ucnonw3yoTCs 6 CNELHANH3HPOBAHHBIX (TIOX PasIHYHbIE paziensl Kypea) MaGopaTopHy kadeapb! Gusmuky,
OCHALUEHHDIE COOTBETCTBYIOLIUMH JTaGOPATOPHBLIMU yCTAHOBKAMH, MaKeTaMH, CTEH/IaMH H KOMITLIOTEPHBIM 0GOpY I0BaHHEM.

14, METOJIMYECKUE PEKOMEHJAIIMM TIO0 OPr AHM3ALIMHU  U3YYEHUS
JHUCLIMTTUIUHBI

O61bEM yacoB, npeaycMOTPEHHBIX YYEGHBIM MIAHOM AN A3YMCHHA Kypca QU3HKH, HE IO3BOJIAET PACKPHITH B JIEKIIHAX
nospodHo u rayGoko marepuan. [Tostomy TIpH pealiu3aliy NpOrpaMMbl CTYASHTH! MODKHBI JOCTATOYHO MHOTO paborath
CaMOCTOATENBHO Kak NMPH MOBTOPEHMM JIEKUMOHHOTO MaTepHaia, TaK M MOACOTOBKE K NPAKTHYSCKHM, 1abopaTopHLIM U
KOHTPOJIbHBIM 3aHATHAM. Jlns obecneuenns sddekTHBHOMO yeBOCHUS CTYICHTAMH MaTePHAIOB RUCUUTUIMHE HEOOXONHMO Ha
NMEpPBOM 3aHATHH OGECIEYMTh MX CIIHCKOM BONPOCOB, MOINIEHKALLUX H3Y4YCHHIO, CITMCKOM OCHOBHOH W JOIOMHHUTEIbHOMN
JHTEPATYPRI JULA CAMOCTOATENBHOH paboThl.

Mt Texymero KoHTpons ycnesaeMocTH 1 TPOMEKYTOUHOH aTTeCTALMH HCTIOB3YETCS TECTORBIH KOHTPOIb 3HAHHIL,
Ha sexumsx neoGxommmo o6painars BHEMaHHe Ha 0COBEHHOCTH NPHMEHEHHA PACCMATPUBAEMOTO MaTepHANa B
TIOCIICAYIOMHUX Kypeax, a Takxke B Gyymelt npodeccHOHaIBHOM AedTe T HOCTH.
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Ipnioxenne 1

QejrepaibHOE IOCYHAPCTBEHHOE GIO/UKETHOE 06Pa30BATEIbHOE YUPEK/ICHHE BBICIIETO obpa3zoBanus

«TOMCKHH I'OCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM YITPABJIEHHS U
PAJTUODJIEKTPOHUKH» (TYCVYP)

< YTBEPKJIALO
Hpopelgfr; 1o yue6Hoit pabore
/ e II. E. Tposin
«_Z_»' & 2016
®OHJ OHUEHOYHBIX CPEACTB 1O YYEFHOH TUCIHUIIJIUHE
(IIPAKTHKE)
DU3UKA

(MOJIHOE HAUMEHOBAHHE yHeOHOM MUCLIMITANHBL MW NPAKTHKH)

YpoBeHDb 0CHOBHOIi 06pa3oBaTEILHOI NPOrPAMMBI HAKATABDHAT
(bakanaBpHar, MarucTparypa, ClictMaanTeT)

Hanpasyienne(s1) noAroroBkH (cnenuaabHocTh) 28.03.01 "HaHOTeXHOMOTMM 1 MMUKPOCUCTEMHAA TEXHMKA"

(MonHOE HAWMEHOBAHNE HATIPABACHHUA TIOAMOTOBKH (CHEUHAIBHOCTH))

IIpoguin(u) " HaHOTEXHONOTUM B 31€KTPOHMKE N MUKPOCUCTEMHOIA TexHuke "
(MOIHOE HAHMEHOBAHHE NMPOQHAS HANPABAECHUA MOATOTOBKHN (CHELHANBHOCTH))

®opma obyyenuss Qunas
(o4HadA, OUHO-3204HAS (BeuepHsa), 3a04Han)

PaKyJbTeT 3IeKTPOHHOH TexHHKH (DIT)
(COKpAUICHHOE 1 MIONHOE HAHMEHOBaHHE (aKynbTeTa)

Kadeapa pusnyeckoii snexrponnxn (HJ)
(COKpAIUEHHOE H NOTHOE HAMMEHOBAHHKE Kadeapht)

Kype 1,2 Cemectp 2,3

YueGnplii naan naéopa 2014 ropa.

JK3amen — 2,3 cemecTp

Tomex 2016
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1 Beegeune

DOHJT OLEHOYHBIX CPEJICTR (®OC) aBnsiercsa NPHIOKEHHUEM K pabouel nporpamMme IUCHHNIIHHDL
(IpPaKTHKH) W mpencTaBisgeT coGoN COBOKYMHOCTE ~ KOHTPOJIBHO-H3MEPHUTENBHBIX MATEPHAIIOB
(THIOBBIE 3amaun (3amaHus), KOHTPOJbHBIE PaboThI, TECTHl H JP.) H METOHOB HX HCII0JIb30BaHHS,
TPEHASHAYCHHBIX UL U3MEPEHHS YPOBHS JHOCTHIKCHHS CTYICHTOM YCTAHOBJIEHHBIX Pe3yJIbTATOR
obyueHus.

®OC 1o aucuHIIHHE (npakTHKe) wHcHoNBIyETCH [IpH MPOBENEHHH TEKYUIET0 KOHTPOJIS
YCTICBACMOCTH ¥ POMEXYTOYHOH aTTeCTAlUN CTYIEHTOB.

Ilepeuens 3akpennenHbIxX 3a MCHAILIHHOM (paKTHKOM) KOMIICTeHI[Hi npuBe/eH B Tabmune 1.

Tabauna 1 - IMepeuens 3AKpENIEHHBIX 32 JIHCHHILTHHOM KOMIeTeH Luii
L JTanel popmMupoBaHun
KOMIIeTeHIHH
OIIK-1 CIIOCOOHOCTHIO IIPECTABIIATE ajaekBarHyto | 1. JloJpkeH 3HATE
COBPEMCHHOMY  YPOBHIO 3HAHHH HAy4YHYI0 KapTHHY ¢bu3ngecKre 0CHOBBI
MHp3a Ha OCHOBE 3HAHWS OCHOBHBIX MOJIOMKCHHIA, MEXAHUKH, MOJIEKYJIAPHOH
3aKOHOB H METO/IOB €CTECTBEHHBIX HAYK H MATEMATHKH ¢usuky 1 TepMonHHAMEKH,
3MEKTPOCTATHKH,
ITOCTOSIHHOTO TOKA B
MeTaliax, BaKyyme M rasax,
AEKTPOMArHeTH3Ma,
KojiebaHHi H BOJH,
BOJTHOBOH M KBAaHTOBOMH
OOTHKH, KBAHTOBOM
MEXaHHKH, HH3HKH
TBEPIOTO TeJia, AACPHOM
$usnka U coBpeMenHoi
(usnyeckoit KapTHHBI
MHpa.
2. JlomkeH ymMeTh
HCII0JIB30BaTh
TCOPETHYECKHE 3HAHUA [TPH
OOBACHEHHH Pe3yIBTaTOR
OKCIIEPHMEHTOB,
NPHMEHSTH 3HAHHS B
o0smactu Gpu3HKH ns
OCBOEHHs ob1ernpodec-
CHOHAJILHBIX JMCUHIIIHH H
pelenns npogeccrno-
HAJIBHBIX 3aj1ad.
3. Jlo/okeH Brasmets
HaBbIKAMH (H3HYECKHX

Kon DopMyTHPOBKA KOMIIETeHHH

HCCJIEOBAaHMA.
OIIK-2 CIIOCOOHOCTD BEIABJIATE €CTCCTBEHHOHAYYHYIO 1. JIoyokeH 3HAaTh ocHOBHbIE
CYMIHOCTB NPo6/IeM, BO3HHKAIOIHX B XOJIE 3aKOHBI JJIEKTPOHHUKH, a TAKKeE

HpO(beCCHOHaﬂbHOﬁ ACATCIIEHOCTH, IIPHUBICKATH JIJIA UX 0CODEHHOCTH UX NPOSIBJIEHHUSA
peIICHU S COOTBeTCTBy}OIHHﬁ (I)H3HKO-MaTeMaTquCKHI3'I B YCTpOﬁCTBaX

anmapar HaHOJICKTPOHHKH.

2. JIo/KeH yMeTh
HCIIOB30BaTh (HHU3UKO-
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MaTCM&TH‘lCCKHﬁ annapar ans
pemeHm{ KOHKPETHBIX 3a4a4 B
obnactu 3EKTPOHUKH H
HAHOJIEKTPOHHUKH.

3. JlomxeH BIaJeTh
HABBIKAMH 00PabOTKH

JaHHBIX

JKCHEPUMEHTANIBHBIX
pe3yJIbTaToB.
OIIK-5 1. JlolokeH 3HaTb OCHOBHBIE
CIIOCOBHOCTh  MCIONB30BaTh  OCHOBHBIE  TPHEMBI | poanOIKHOCTH
06paGOTKH W MpPEICTaBIEHUsS OIKCIEPUMCHTaIBHBIX

COBPEMEHHBIX TEKCTOBBIX
PEeIaKTOpOB H
COBPEMEHHBIX IIPOrpamMM
06paboTKH 1
[peICTaBlIEHHs
uH(bOpMAaLHH.

2. JlomKkeH YMETh
HCIIONIb30BaTh TEKCTOBBIH

pefiaKTop /1 HalluCaHus
OTYETOB I10 JIAOOPATOPHBIM
paboram. Mcnonp3osarb
nporpamMmy o6pabOTKH H
Ipe/ICTaB/IEH
pEe3yIBTaToB.

3. JoibkeH BIANETh
HaBbIKaM# 00paboTKH
HKCIEPHUMEHTaIbHBIX

pe3ynbTaToB.

2 Peaju3anms KOMIETEHIMH

1 Kommnerenmusa OIK-1

OIIK-1: crmocoGHOCTBI0O MPEACTABISATL AJ€KBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHM HAYIHYIO

KapTHHY MHpa Ha ocHOBE 3HAHUA OCHOBHBIX IIOJIO?KCHHH,

HayK H MATeMaTHKH.

IIIIH (bOpMHpOBaHI/IH KOMIICTCHIIHHA HEeOOX0UMO OCYIICCTBHTD pan
(bOpMHpOBaHI/IS{ KOMIIETCHIIHH, TIPUMEHACMBIC JUIA 3TOr0 BHIbI 3aHSTHH

OIICHUBAHUS I1PEICTABIICHbI B Tabaune 2.

3aK0HOB M METO0B €CTCCTBCHHBIX

JTAIloB. OTalbl
M UCIIOJIb3YEeMBIE CPEICTBA

Ta6anma 2— Jransl GoOPMHPOBAHHS KOMIIETEHIHH H HCIOIB3yeMbIe CPEACTRA oleHNBaHUS

CocraB 3uath YmeThb Biagets
CrrocoOHOCTB HUcnons30BaTh
peJICTaBlIATh TEOPETHIECKHE 3HAHUA Hasrsikamu
CojrepxaHune >Tanos (pu3HYECKHE OCHOBBI 1p OOBSICHEHHH Pe3yIib- (PH3UUECKAX
MeXaHHKH, MOJEeKYJIsap- TaTOB YKCIIEPUMEHTOB, HCCIleIOBaHu I
HO# PU3UKU H TEPMO- NpPUMEHSTH 3HAHUS B
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AHHAMHKH, JJICKTPO-
CTaTHKH, IOCTOSHHOTO

TOKa B MeTajiax,
BaKyyMe H rasax,
3JIEKTPOMAarHeTH3Ma,
KoseOaHuil ¥ BOJIH,

BOJIHOBOH U KBAHTOBOIH

OIITHKH, KBAaHTOBOH
MEXaHUKH, QU3HKU

TBEPAOTO Tena, AAepHOH
(GH3HKH ¥ COBpeMEHHOM

u3HYECKON KapTHHBI
MHEpa.

HAJIBHBIX 3a]1a4.

obsacT GU3HKH U1
OcBOeHHUs obmenpodec-
CHOHAJIBHBIX TUCHHILINH
1 perenus npodeccuo-

e JlaGoparopusle

Hcnonssyemple
CpPeACTBA OLeHUBAHHUS

¢ UunuBunyansHoe
TBOPYECKOE 3a[aHHe
*  DK3aMeH

paboThI

CaMOCTOSITEILHOM

o Jlexuuu; padboThI
BUABI 3aHSTHI Ipakruyeckue Bemonuenne JTaGoparopusle
3aHSITHS JIOMAIITHETO 3aJJaHHs paboTsI
Camocrosrensnas
pabora cTyneHTOB
e Tecr ¢ Jlaboparopnas e 3ammra
e KoHnrtponsnas pabora; 1abopaTopHEIX
pabora e Koucnekr padot

O61ue XapaKTePUCTHKHY II0Ka3areliell U KpHTEPHER OLleHHBAHMS KOMIETEHINH Ha
BCEX dTalax MpUBeJIeHbI B TabauIe 3.

Ta6imnua 3 — O6mue xapakrepueTukH nokasareeii i KpPHTepHeB OLCeHHBAHUS KOMIIETEHIIHH 110

rTanam

Ilokaszarenau n

YPOB€HB)

3uarse YMmersn Baagers
KpMTepHH

Obnagaer Ob6nanxaer

(baKkTHYeCKUMH 1 JHANa30HOM

TEOPETHYECKUMHU IpaKTHYECKHX

o Kontpomupyer pa6ory,
. 3HAHUAMU B yMeHHH, TpeOyeMbIx
OTim4no (BbIcOKHI IPOBOIUT OLIEHKY,

npezenax JU1S pa3BHTHS

COBEPUICHCTBYET

H3y4aeMoH 00acTH | TBOPYECKHX .
N JIEHCTBHS paboThI
C NIOHHMaHHEM PpeLIeHHIH,
[PaHHII abcTparupoBaHus
OPHMEHUMOCTH npodiem
. 3HaeT (pakTel Obanaer beper
Xopomo (6a30Bbiii ¢ ’ M P
oBeHD) NPHHIIAITEL, JManazoHoM OTBETCTBEHHOCTH 34
yp IIpoLecCHl, 001ue IPaKTHYECKHX 3aBepLICHUE 33/[a4 B

CornacoBaHa Ha noprtane N2 6346




MOHSTHS B yMeHHIA, TpeOyeMBbIX HCCJISIOBAHHH,
npeaenax JUTS peLICHHUS npucnocabIuBaeT CBOe
H3yyaeMoit 061acTH | ONpeneNeHHbIX [IOBEJIEHHE K
npobneM B obnacTu 06CTOATENECTBAM B
HCCIEeNOBAHUS peleHHH IpobieM
O6Gnanaet
OCHOBHBIMH
Q6napaet
Yi0BJ1€TBOPUTEILHO YMEHHSMH, PaGoraeT nipy psMoM
(noporoBblif ypoBeHb) GasoBbIMH 06IHMH cOyeMBIMH I HaOJOeHUN
p p SHAHUSIMH Tpeoy
BBITIOJTHEHHS
IPOCTHIX 3a/1a4

(DOPM}’JIHPOBKa [IOKa3areje u KpHTEepHEB ONCHHBAHHA AJAHHOM KOMIIETCHIMH NpPHUBEJICHA B

Tabuite 4.

Ta6muua 4 — [lokazaTe/in M KPUTEPHH OLEHNBAHUSA KOMIETCHIIMU HA YTanax

IMoxa3zarejJan H
KpHUTEepHH

3HaTh

Ymersb

Baaners

® AHAU3HUPYCT

CBS3H MCXKIY

pazIHIHBIMH e cBoOONMHO e crnocobeH
(r3EYeCKUMH [IPUMEHSET METOIbI PYKOBOJIHTH
IIOHATHSMH; pelieHus 3a1a4 B MEXIHCHUTUTHHAP-

e [IpEICTaBIAET HE3HAKOMBIX HOM KOMaHJIOH;

crocobnl 1 CHTYaIlUAX; ° c]306om-10 BJIaJEET
OTIMYHO (BBICOKHIA PE3YJIBTATSI ¢ ymeer PasHDbIMH
ypoBeHb) UCIIOTB30BaHUSA MaTeMarHyecKy criocobamu

pasIHIHBIX BBIPAXaTh, U MpeACTaBICHUS
(bu3HUecKuX apryMEHTHPOBAHO ¢du3HUECcKOH
Mojeneii; J0Ka3bIBaTh uHbopMalKu B

e MaTeMaTH4YeCKH IIOJIOXKEHHUS rpaduyeckor 1
000CHOBBIBAET NpeIMETHOH MareMaTH4yeCcKOH
BbIOODP MeTOIA H 00macTH 3HAHHUS dbopme

IUTaH peLieHUs
3aa4H

¢ JIOHMMACT CBA3H

& CaMOCTOATCIIBHO

® KPHUTHYECKH

MeEXy pas3idd- HOlI6Hpa€T H IroTo- OCMBICJINBACT
HBIMH (I)PIBH‘IGCKH- BHT JIs1 SKCIIEPH- TIOTTYYECHHbIC
MH NOHATHAMH, MenTa Heobxonu- 3HaHHSA,

® KOMIIETCHTCH B

Moe 00OpYAOBaHHE;
TPHMEHSET METOIBI
pelneHus 3a1a4 B

e HMeeT NIpejCcTaB-
nenue o husudec- | o
KHX MOJIEIISIX;

Xopomo (6a30BbIii

ypOBEHB) Pa3IUUHbIX CHTYa-

uax (pabora B

e apryMeHTHpyeT HE3HAKOMBIX MEXIUCIHITIHHAD-
BbIOOp MeTONA CHUTYaLHUAX; HOM KOMaH/JIE);
pelueHus 3alaut; | ® YMEET KOPPEKTHO e BjajieeT pasHbIMU

criocobamMu

COCTaBJICT IUJIaH BbIpaXKarh H
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yMeeT ux
IIPUMEHSTH Ha
IIPAKTHKE

pe3ynbTarel CBOCH
paboThl

pEIeHHs 3a/1auu; 000CHOBBIBATH 110- IpeaCTaBIeHHUs
® rpaduyecku JIOXKEHHUS duznueckoit
HILIIOCTPHpYET [IPEIMETHOM HHGOpManuH
3aaqy 061acTH 3HAHUA
® JlaeT onpenesIeHus
OCHOBHBIX
. ymeer paborars co
HOHSTHIA; .
CIIPaBOYHOM
®  BOCIIPOHU3BOIHUT . BJIaJIEEeT
JIUTEPATYpPOi; .
OCHOBHEIE TEPMUHOJIOTHEH
HCHOJNB3YeT .
busnyeckue IpeIMETHOM
pubopkI, .
(bakrel, uien; o0JIacTH 3HAHUS;
yKa3aHHEIE B
Ynosaersopuresnsno ®  pacrosHaer ONHCAHMH criocobex
(noporosblii ypoBens) busmryeckue ., KOPPEKTHO
J1abopatopHoit
0OBEKTHI; IIPEJICTABHTEH
paboThr;
® 3HAEeT OCHOBHEIE cer 3HaHUA B
METOJBI PEUICHHS ™ MaTeMaTH4Ye CKOMI
IIPE/ICTABIIATE
THITOBBIX 3a1a4 H bopme

2 Komuerennus OITK-2

OIIK-2: criocobHOCTE  BRIABIATE €CTECTBeHHOHAYYHYIO CYIHOCTE MpoGiieM,
MPOGhECCHOHATEHON eATeNbHOCTH, MPHBAEKATh 11 HX peLIeHHs COOTBETCTBYIOIIHIA

annapar

BOSHUKAIOIIHX B XOJ€
(bH3HKO-MaTEMaTH e CKHii

Jtst GopMHpOBaHHS KOMIETECHIMH HEOOXOMIMO OCYHICCTBHTE PSAJI ITaNoB. DTambl (HOPMHPOBAHMSL

KOMIICTCHIINH, IIPHMEHSIEMEIE AL 3TOTO BHIBI 3aHATHH U HCIIOJB3

[IpeCTaBIIeHk! B TabuIe 5.

YEMBIE CpeacTBa OlLICHUBAHHUA,

Ta6snna 5— Jranst popmuposanus KOMIETEHIHH H HCIIOJIb3YEeMble CPEACTBA OLleHHBAHHS

Cocras 3HaTh Ymersn Baaners
OCHOBHBIE 3aKOHBI UCTIO/Ib30BaTh (PH3HKO-
SNIEKTPOHHUKH, 4 TAKXKe MaTeMaTH4eCcKHi Hasrikamu
0COOEHHOCTH HX arnmnapar JJis pelreHus 00paboTku
Conepxanue rTanos
HIPOSIBIICHHS B KOHKPETHBIX 33124 B 9KCIEPHMEHTATbHBIX
yCTpOMCTBAx 0071aCTH TEKTPOHHKH H PE3YyNBTaToB.
HaHOJIEKTPOHHKH, HAHO3JIEKTPOHHKH.
e Jlexunu:
® [IPaKTHYECKHUE e Jlaboparopusle
. 3AHSTHH. paboTEL; e Jlaboparopurle
Buae! 3ausruii
e jaboparopHsle e CaMocrosTenpHas padoThL
paboThI; pabora cTymeHTOoB.
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Hcnosb3yembie
CpeJCTBa OLeHHBAHHA

Tect;
ycTHas becena,
IK3aMEH.

e JlaGoparopHble
paboTsl,

¢ KoHcHekT
CaMOCTOSATEIIbHOM
paboThl.

e 3amura
1abopaTOpHAIX
pabor.

Obire XapaKTepUCTUKH [T0Ka3aTelell i KPUTEPHEB OlICHABAHNA KOMICTCHIIMH Ha
BCeX HTarax MpHBeICHBI B Tabuue 6.

Ta6nua 6 — Ofmue XapaKTepUCTHKH NOKa3aTelell H KPHTePHEB OUCHHBAHHS KOMIIETCH

yranamMm

1¥H 1o

ITokazarenn u

3narTn Ymernb Baangersn
KpUTepUH
OO6nanaet O6nanaet
bakTHIECKHUMH H JHAra3oHOM
TEOPETHYECKUMH PAKTHYECKUX
., KontposupyeT paboTy,
. 3HAHUSMH B yMeHHH, TpeOyeMBbIX
OranyHo (BBICOKHI IIPOBOMIUT OLIEHKY,
npenenax JUTSL pa3BUTHS
YPOB€HbD) o COBEPLIECHCTBYET
u3ygaeMoif o6macTh | TBOPYECKHX .
. JEeUCTBHS paboThl
C IOHUMAaHHEM pelieHui,
rpaHuL abCcTparupoBaHus
IPUMEHUMOCTH mpobieM
Ob6nanaer
Beper oTBETCTBEH-
3uaeT (aKTh, JMara3zoHoM
HOCTH 3a 3aBEpIICHHE
[IPUHIUIIBL, NPaKTHUECKUX
Xopomo (6a30BbIH HpoIecchl, 00mue yMeHHH, TpeOyeMBIX 321 B UCCIICHOBANHI,
p ’ ’ HpHCIOCabIHBaET CBOE
yPOBEHbB) NOHSATHS B JUIS peLeHHs
[MOBEJCHHE K
npezenax orpeaeeHHbIX
. 0OCTOATENIECTBAM B
u3yuaeMoit obnact | mpobrneM B 00macTH
peieHHH npodiieM
HCCIIeIOBaHHUsA
O6nanaer
OCHOBHBIMH
Obnanaer
YnoB/jeTBOpHTEILHO YMEHUAMH, Paboraert npH HpIMOM
. 6a30BEIMH OOLIMMH
(moporoBsIii ypoBeHb) TpeOyeMBIMH /IS HaONIOICHUH
3HAaHWAMH
BBINOJIHEHHA

IPOCTHIX 3a1a4

Tabmuna 7 — Hoka3arejJ # KpHTEpHH OLleHHBAHHS KOMIICTCHIIHH Ha 3Tanax

TlokazareJid 1
KpHUTepHH

3HaTh

YMmeTh

Baagers

Or1nnuHo (BBICOKH

¢ (CpobonHO

e CcBOOOAHO

e criocobeH
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YPOBeHbD) BIaJIeeT IIPHUMEHSTH PYKOBOIHTE
HaBbIKAMH BO3MOXHOCTH MEX U CIUTTITHHAD-
IIPOEKTHPOBAHHUS COBPEMEHHEIX HOH KOMaH IO}
YCTPOHCTB KOHCTPYKTOPCKHX cBOOOHO Blageer
JIEKTPOHHUKH; pPenaKkTopoB B pa3HbIMH
CsobonHo HE3HAKOMBIX COBPCMECHHBIMH
BJIaJIeeT CHTYaIHsX, criocobamu
BO3MOXHOCTSIMH cBoboHO HpPEeCTaBIEHUs
COBPEMEHHBIX [IPUMEHSTH du3uyecKoi
IporpamMmm COBpEMEHHEIE HHpOpManHH B
0bpaboTku u IIPOrpaMMEI rpaduveckoit u
[IPEJICTaBIICHUs 0b6paboTku u MaTreMaTH4e KoM
uHpOpMaIHY; [IPEICTABIICHHS bopme
Ceobonno HHbOPMALIHH;

BJIaJieeT CBOOOJHO HX
criocobaMu ux COBMECTHO
COBMECTHOTI'O UCTIOJIH30BAThH
HCIIOJIb30BaHHA
[IOHUMAaET
CaMOCTOSITETBHO
BO3MOMXHOCTH KOMIIETEHTEH B
[10JIB30BaTHCS
COBPEMEHHBIX pa3IHYHbIX
KOHCT OPCKHX COBPEMCHHBIMH CHUTYyaIHsIX
PYKTOP CpelCTBaMH Ty
pelaKTOpoOB; (pabota B MexHC-
KOHCTPYHPOBAHHUSA; -
IIOHUMAET UHILTHHAPHOMN
CaMOCTOSTENBLHO i
BO3MOXXHOCTH KOMaHzie);
. I10JIb30BaThCS
Xopomo (6a30BbIii COBPEMEHHEIX BJIaJIeeT pa3HbIMH
COBPEMEHHBIMH
YPOBEHb) Iporpamm criocobamu
IIporpaMMaMH
06paboTku u IPEICTaBICHH
00paboTKH U .
IpeJCTaBlICHUS busnueckon
IIpEICTaBICHHS
uHpopManuy; uHpOpMaIUH B
HH(pOpPMALHH; Y
IIOHHMAET, KaK rpaduyeckoii u
CaMOCTOSITEJILHO .
COBMECTHO HX MareMaTuJe Ko
COBMECTHO HX
MOXHO bopme
HCII0JIb30BATh
UCIIONB30BaTh
[IOHUMaeT yMeeT paboTath ¢
OCHOBHBIE COBPEMEHHBIMHU
BIIaJleeT
BO3MOXHOCTH KOHCTPYKTOPCKHMH .
TEPMUHONIOTHEH
COBPEMEHHEIX pelaKTopaMy; N
KOHCTPYKTOPCKHX HCHONB3YeT NpeAMETHON
i
PYKTOP 4 o0JIacTH 3HaHHUI,
PelaKTopos; COBpEMEHHbIE
y crocobeH
JTOBJIETBOPHTEIBHO [OHUMaET IIPOrPaMME] KODDEKTHO
(moporosslii yposens) OCHOBHBbIE 00paboTKH U PP
IIPEJCTaBHTH
BO3MO>KHOCTH IIpECTaBICHHS
HHpOopMaIHIO B
COBPEMEHHBIX HH(pOpMAIHK; ..
HDOIDAMM cor rpaguyeckoit u
borp M MareMaTu4eCckoH
0bpaboTku u [IPEACTAaBJIATh (bopme
IIPECTaBJICHHsA pe3ysbTaThl CBOSH
HHpOpMaIuu paboTel
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3 Komnerenuua OIIK-5

OIIK-5: CHOCOBHOCTD  HMCHOJIB30BATh OCHOBHBIE NpPHEMBI 00pabOTKH H  IIPCACTABICHHA
3KCTIIEPUMEHTAIBHBIX JTaHHbBIX

Jlna  GopMHpOBaHHA  KOMIIETCHLHH HEOBXOJMMO OCYIECTBUTH PpSl  3TanoB. JTallbl
dbopMupoBaHKs KOMIETEHIMH, PUMEHIEMBIE UL 3TOTO BHIBI 3aHSATHH, U HCITOJIb3YyEMBIE CPEIICTBA
OlICHHBaHHA MPEACTaBIeHbI B Tabnuie 8.

Ta6auna 8— dransl opMUPOBAHHS KOMIIETEHIIHH H HCIIOJIb3yeMble CPEICTBA OICHUBAHHS

CocraB 3uarhb YMmerhb B.aagern

CrrocobHOCTh
OCYIIEeCTBIIATH IMOHCK,
xpaHeHue H 06paboTKy

Hcnons3osars
uHpOpMaLHH C .

TEKCTOBBIH peflaKTop s
UCIIOIE30BaHHEM

HAKCAHUs OTYETOB IO HaBbikamu
OCHOBHBIX

. naGoparopHbeM paboraM. | ob6paboTku
Cojep:kaHue 9TaOB | BO3MOXHOCTEH
Hcnonb30Bars 3KCIIEPAMEHTaNBHBIX

COBpPEMCHHBIX

HHporpamMmMy o0OpaboTKH U e3yJILTATOB.
TEKCTOBBIX PEAAKTOPOB porp y 0bp pesy

MIpeCTaBICHHS
¥ COBPEMEHHBIX
Ppe3yJIBTaToB.
nporpamMM o6paboTKH
[pe/ICTaBICHUS
HHpOpMaAIHH
e Jlexkuuy;
® [PAaKTUYECKHE e JlaboparopHble
. 3aHATHH. paboThl; e JlaGoparopHsbie
Buasl 3ansaruil
e jabopaTopHbIC e CamocrosTeNbHas paboThl.
paboThi; paboTa CTyIECHTOB.
Hcenoab3yembie o Tect; e JlaGoparopHble e 3amwura
CpelCTBa OLlCHHBAHHUA | o ycTHas Oecella; paboThl, naboparopHbIX
e DOJK3aMeH. e Koucnekr paborT.
CaMOCTOATEIBHON
paboTHL.
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OBmue XapakTepuCcTHKA MoKazatenei u KPHUTEPHEB OLlEHHBAHUS KOMIIETCHIIHH Ha
BCeX HTanax IpHBeeHs! B Tabnure 9.

Tabanna 9 - O6mne xapakTepHcTHKH MoKa3aTeeil 1 KPHTEPHEB OlICHUBAHUS KOMIIETEHIIHH 110

yTanam

Hoxkaszarenu u

3Harh Ymersn Baagers
KpPHTepHH
Obnanaer Ob6nanaer
baxtuueckumu u JMara3oHoM
TEOPETHUYECKHMHU IPAKTHYECKHX
. Kourpompyer paGory,
. 3HaAHUSIMH B YMEHHH, TpeOyeMbIX
OT1indHo (Bbicokmii MPOBOIHT OLIEHKY,
Ipejienax JUIS pa3BUTHS
YPOBEHb) . COBEPILUEHCTBYET
H3y4aeMoil 001acTH | TBOpYECKHX .
. JeHCTBHA paboThI
C IIOHUMaHHEM PELLCHHIA,
rpaHuIl abcTparupoBaHus
[IPHUMEHUMOCTH npobiem
Obmanaer beper
3HaeT ¢akThl, JManazoHoM OTBETCTBEHHOCTH 3a
TIPHHITHITEL, IPaKTHYECKHX 3aBeplIEHHE 3a]a4 B
Xopomo (6a30Bbrii HpoLeCChl, 00uHe YMEHHH, TpeOyeMbIx HCCIIeIOBaHHH,
YPOBEHbD) [IOHSTHS B JUIA peteHHs npHcrnocabiauBaeT CBoe
npejenax OIlpeeNeHHAIX IIOBEJICHUE K
H3yyaeMoi obnacti | mpobieM B 06acTH oOcToATeNBCTBAM B
HCCIICIOBAHHS pelreHHu npobiaem
ObGnanaer
OCHOBHBIMH
O6nanaer
YnoBiersopuresibHO YMEHHSIMH, Paboraet mpu npsamom
. 6a30BBIMH OOIIIHMH
(moporoBblii yposens) TpedyeMbIMHu 1 HaOIIONeHHH
3HAHHSIMH
BBITIOJTHEHHS

IIPpOCTHRIX 3aja4

Tab6amua 10 - [Mokazareau u KPHTEPHH OLIEHHBAHHS KOMIIETEHIIHH HA YTANaxX

IMokazarenn n
KPHTEpHH

3HaTh

Y™Mmern

Baagern

OtimuHo (BBICOKHIT
YPOBeHB)

¢ Csobomno

BiIAJICET
BO3MOXHOCTSIMH
COBPEMEHHBIX

s  CcBOOOAHO
MpUMEHSET
COBpEeMeHHbIEe
TEKCTOBBIE

* crocoben
PYKOBOIIHTE
MEXIHCLIHIUTHHAPH
OH KOMaHI0M;
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TEKCTOBBIX peaKTophl B cBOGOHO BrazeeT
PE/IaKTOPOB; HE3HAKOMBIX pa3HbIMH
Cgoboano CHTYalUsX; COBPEMEHHBIMH
BajieeT cBOOOIHO crocobaMu
BO3MO)KHOCTSAMH NPUMEHATD [peICTaBIeHUS
COBPEMEHHBIX COBpEMEHHbIE bHU3HUECKOH
nporpaMm IpOrpamMMBbl uHpopMaluy B
06paboTKH U 06paboTKH H rpadguyecKon 1
npeicTaBIeHH IpeACTaBICHHA MaTeMaTHyeCKOA
pH(pOpMaLIHH, uHOpMaLIMH; dbopme
Cobonno ¢cBOOOHO MX
BJIAJCET COBMECTHO
crocobaMH HX UCIIONB30BaTh
COBMECTHOTO
HCIOJIH30BAHUS
MTOHHUMAET
CaMOCTOSATEIHHO
BO3MOXHOCTH KOMITETCHTEH B
I10JIB30BATHCS
COBPEMEHHBIX pa3THYHBIX
COBPEMEHHBIMH
TEKCTOBBIX CHTYaLMIX
TEKCTOBBIM
PEeNAKTOPOB; (paboTa B
penaKTopamH,
[IOHAMAET MEXIUCIUILIHHAPH
CaMOCTOSITEILHO .
BO3MOXHOCTH oif KOMaHJIE);
. I10JIb30BaTHCS
Xopomo (6azoBbIii COBPEMEHHBIX BlIajeeT pa3HBIMH
COBpPEMEHHBIMHU
YPOBEHbD) porpamMm criocobamu
nporpaMMaMH
06paboTkH U npeICTaBICHUA
06paboTKH H .
IIpeACTaB/ICHHA (pu3HUeCcKOH
IpeICTaBICHHS
uHpOpMaLIHH, uupOpMAaLIMHA B
yHbOpMAaLIHH, .
[IOHHUMAeT, KaK rpaduyecKoi u
CaMOCTOSITEITLHO .
COBMECTHO HX MareMaTu4ecKoH
COBMECTHO HX
MOKHO dbopme
MCIIONB30BaTh
UCTIOIB30BAThH
IIOHHAMAET yMmeeT paboTtarh C
BaseeT
OCHOBHBIE COBpPEMEHHBIMH .
TEPMUHOIOIHEH
BO3MOXKHOCTH TEKCTOBBIMH .
IIpeIMETHOH
COBPEMEHHBIX pellakTopaMH;
o6GacTy 3HaHUA,
TEKCTOBBIX HCTIONIB3YET
crniocoben
Y10BJ1€TBOPHTEJILHO PEenaKTopoB; COBpPEMEHHBIE
. KOPPEKTHO
(moporoBbIil ypoBeHb) [IOHHMAET IpOrpamMMBbl
IIpeICTaBUTh
OCHOBHBIE 06paboTKH 1
uHpOpMaLIHIO B
BO3MOXHOCTH IIpelICTaBICHHA _
rpaduyeckon H
COBPEMEHHBIX uHpOpMaltHY; N
MareMaTH4eCcKou
nporpaMMm eeT
porp ™M bopme
06paboTKH H NpeNCTaBIATh
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TpenCTaBIeHUs pe3ynbsTaThl CBOEH
HHpOpMaLUU paboTsI

Tunosbie KOHTPO/IbHbLIE 3a4aHNUA

Ana peanusaumn  sbiluenepeyncneHHbix 3agad  obyuenus UCNONbL3YIOTCR  Cleaylolime
marepuansi:
~ TUNOBbIE KOHTPONbHbIE 33AaHUA MAM UHble MaTepuanbi, HEOBXOANMbIE ANA OLEHKM 3HaHMIA,
YMEHUN, HaBbIKOB M (MAKM) ONbiTa AEATENbHOCTH, XapakTepusylowmx stanbl GopmuposaHus
KomneTeHuUi B Npouecce 0CBOEHWUA 06pa30BaTeNLHOM NPOrPaMMmbl, B cocTase:

3.1. Tecr:
3.1.1. TeMBI TeCTOBBIX 3aaHMif A/ NPAKTHYECKHX 3AHATHIA:

1) Kunemaryka n1ocTynarenbHOro ABHKEHHS,

2) KuneMartHKka BpallaTeIbHOTO IBHKECHHUS.

3) JlMHaMHKa [IOCTYIIATENBHOTO JBHIKEHHS.

4) JlnHaMuKa BpaIaTeIbHOrO ABHIKEHHS.

5) Monexynapuas pusuxa. Knaccuueckue cTaTHCTHKHL.

6) TepmonuHamuKa.

7) 3akon Kynona. HanpsxeHHOCTS.

8) orenuman.

9) MeTauibl 1 IM3MEKTPUKH B SMEKTPOCTATHYECKOM HOJIE.
10) Maruurocraruka.

11) lerokenue 3apsioB U TOKOB, paboTa B MArHUTHOM MOJTe.
12) SIBnenue sneKTPOMAarHUTHON HHYKIHH. DHeprus moss.
13) 'apMounueckue koneGanus.

14) CeoGonHbIe 1 BEIHYKIEHHbIE KOJIE6AHHUSL.

15) Bonnel. Sddexr Jomnepa.

16) UuTepdepennus ceera.

17) Tudpaxumus.

18) Ionsipuzanus.

19) Tertooe uznyyenue.

20) Buemnuit poroaddexr.

21) Buemnuit potosddexr. Dppexr Kommrona.

22) ®oronsl [laBienue cpera.

23) CrieKTphbL.

24) BoniHOBBIC CBOICTBA MHKPOYACTHIL

25) DneMeHTBI KBAHTOBOM MEXAHHKH.

26) KBanToBas cratHcTHKA.

37) SAnepuas dpusuka.

3.1.2. TeMbI TeCTOBBIX 3aaHHIT AR 1a00paTopHBIX 3aHATHIL:

1) KunemaTika paBHOYCKOPEHHOTO BpalleHUs
2) /lunamuka masiruuka O6epGeka
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3) MHsydenue pactpenesieHus Makcsemia

4) Wsyuenue pacnpenenenus bonsimMana

5) OmnpeneseHne OTHOIIEHHS TEINIOEMKOCTEH ra3a METOAOM Kiremana-/le3opma

6) UsyueHue 3JIEKTPOCTATHYECKOTO TOJIs

7) HsydeHde CBOHCTB AMINEKTPUKOB B MOJIE INIOCKOTIO KOHACHCATOpa

8) Omnpenenenne OTHOCHTENBHOMR TMINEKTPHYECKOH TPOHULIACMOCTH TBEPIIBIX
JIMDJIEKTPHKOB

9) M3mepeHue yJIeIbHOTO MEKTPUYECKOTO CONMPOTHUBIICHIS MCTAILIOB

10) MzydeHHe MarHUTHOTO I10JI KPYTOBOI'O TOKa

11) Onpenenenue yIeNbHOTO 3apsjia 3JICKTPOHA METO/IOM MAarHeTpoHa

12) Usyuenue 3aryxaromux KojedaHui KpecTooOpa3Horo MasTHHKA

13) Hsydenue 3aTyXaroMX 3ICKTPOMarHMTHBIX KoJiebaHuH

14) CnoxeHne B3aUMHO MEPIEHAUKYIAPHBIX konebanuit. Gurypsl Jlnccaxy

15) Usyuenne nuTepdEPEHLUMH J1a3epHOTO U3TydeHHs. OnbIT 1Onra

16) H3syuenne qubpakiuy JIa3€pHOTO U3TyHEHH OT IS ¥ HATH

17) W3ydenue 3aBACHMOCTH PHEPTETHIECKON CBETHMOCTH CEPOTO TeNa OT TEMIICpaTyphl

18) Buemnnii potosddexr. Usyuenue 3akora CToseTOBA H NPOBEPKA (dhopMy Bl
OiHIuTEeHHA

19) W3yuenue crekrpa aToMa Bojopoza. (Ilocrosnnad Puybepra)

20) TyuuensHbI 3Q(EKT B BHIPOXKACHHOM P-N — MEPEXOAEL

21) Brytpeunuii porosaddext

HpnMep TEeCTOBOTO 3aJaHud JJIS IIPAaKTHYECKOTO 3aHATHA.

«MeTa/uTbl H AHJIEKTPHKH B YJIEKTPOCTATHYECKOM I0JIe».
buaer 1.

1. Yro xapakTepu3yeT BEKTOP MOJIIPU3ALHH P?
1) JIuronpHBI MOMEHT €IHULBI o0beMa TURICKTPHKA,
2) JIMmonbHEIH MOMEHT aToMa (MOJIEKYJIbI) THDJIEKTPHKA,
3) BenuunHy, II0Ka3bIBAIONIYIO BO CKOJIBKO pa3 dNMEKTPHHUCCKOE NOJIS, BO3pacTaet B JUOJIEKTPHKE;
4) BenuuuHy, IIOKa3bIBAIOLIYI0 BO CKOJIBKO pa3 JIEKTPHICCKOE MO, YMEHBIIAETCSA B
JIADJIEKTPHKE.

2. VkaxuTe BRIpAXKEHHA TeopeMbl I'aycca [uist oA BEKTOpa SICKTPHHICCKOTro cmemenus D .

a) D = EEOE; 6) [ﬂb ) dg = qcaoo’odu > B) VD = p“mé()o” ’
S

I‘) ml—j ¢ dg = chog + chgg a 21) VD = pceo(i()()n + pcaﬂa‘art :
N

1) a; 2) 6; 3) B; 4 5) 6) a, 6; 7) a, B; 8) 6, B;
9a,r; 10) a, 1; 1D o

3. Bo3ayIHbIH KOH/IEHCATOP YAaCTHYHO 3aI0JIHEH JHICKTPHKOM. B kakoii u3 ero yactet 6oJblie
HaNPSKEHHOCTD IEKTPUYECKOTO MOJA E , a B KaKoii — snekrpudeckoe cmeuenne D7
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a) DJICKTPHYECKOe CMeleHne Gobine B 06mnacTy 1;

0) HAUPSHKEHHOCTD 3JIEKTPUYECKOTO T0JIs HOJIbIIE B 06/IACTH I;

B) SJIGKTPHYECKOE CMeIeHHe Goublie B 061acTH 2;

I') HAIPSHKEHHOCTD YIEKTPUUYECKOTO OIS GOJIbINe B OBIACTH 2;

1) HAIPSHKEHHOCTD 3IEKTPUYECKOTO OIS OJHHAKOBA B OGEHX obnacrsix;

€) DJICKTPUYECKOE CMEIleHHe OJHHAKOBO B 06eHX 06/1aCTIX.

1)a,6; 2)a,r; 3a,nx 4)6,8; 5)6,e; 6)B,T; 7ys, o;  8)n,e.

4. HaifTi eMKoCTB MI10CKOr0 KOHIEHCATOpa, H306paKeHHOTO Ha PHCYHKeE, I
T0JI0BHHA 00beMa KOTOPOTO 3aI0NHEHO AHANEKTPUKOM € OTHOCHTEIBHO

AUICKTPUIECKOH [IpoHUIaeMocThio 3. [Tnomans kaxmnoi o6KIanKy
KOHJIeHcaropa paBHa 10 cM?, a paccrossHHe Mexay HuMH |1 MM. OTBeT 1arh B

RSIKKS
K BRIHRRRKR,
SKEKKKKKNE

nd.

5. YkaxuTe HOMEp PHCYHKa, Ha KOTOPOM H300PaKCHBI TMHUH BEKTOPA YIEKTPHIECKOH HHAYKIUH D
Ha rpaHule pasjesa IByX JHIIEKTPHKOB C &) < &;.

&1 & €1 €2 £ £, & &

EEE

Hpumep Tecrosoro 3aganus s J1abOpaToOpPHOIo 3aHSTHSL.
OIPEAEJIEHUE VAEJBLHOI'O 3APSJIA DJIEKTPOHA METOAOM MATHETPOHA
Bapnanr 2

1. Ilo KaKolt TpaeKTOpuH ABHKETCA B OBIIEM CJIydae 3apsuKCHHAs YacTHIA B OXHOPOIHOM
MarHUTHOM M10J1e?
OteeTsl: 1) no npsamoit; 2) mo napaboie; 3) o runepGorne; 4) mo CIIUPANIH; 5) HO OKPYXHOCTH.
2. IlapannenbHo npsaMomy MPOBOJHUKY HA HEKOTOPOM PACCTOSHHH
OT HETO, JIBIXKETCS CO CKOPOCTBIO ¥ 3/1EKTPOH. YKa3aTh Ha PHCYHKe
HanpasjeHue CHIbI Jlopenna, nelcTByromeit Ha 3JIEKTPOH, €CITH 110
MIPOBOJIHUKY HYCTHTH TOK 1.

3. TpH HaCTHIBI ¢ OJHHAKOBRIMH MaccaMH U 3apsijiaMH BJIETArOT B
OTHOPOHOE MarHUTHOE MOJIE C PasHbIMH

Us CKOPOCTAMH, KaK IOKa3aHo Ha pucyHke. llpuuéM ov,<p, < v3. Kak
vy COOTHOCATCA MeX Ay cO00H HX mepronn! Bpamenus T?
-~
w7 B
> & ¢
9 9 49 Omersr: )T <T2<Ty; ) T;>T,>Ty;, 3)Ty=T,=Ts
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4) Jlnst 0TBETA JAHHBIX HEJOCTATOMHO.

4. MUKpOYACTHIb! BIETAIOT B OAHOPOIHOE MATHUTHOE MOJIC € MOCTOSTHHOM CKOPOCTHIO, KaK
nokazaHo Ha pucyHke. Kako# 3apsii UMErOT yacTHIb!?

ayq=+q 0)q@=+q B @G
—
@ B 91 D =-¢ MN@=-¢ PTG

q: ®)q=0; 3)q=0; n)qs=0.

Orsetsl: 1)a,0,8; 2)L 1, € 3)x,3, 1, 4)a, e 3
5)B,1,3; 6)0,x%, 1.

5. Kaxoe u3 mpHBEIECHHBIX HHXE BBIPOKECHHH ITPEJICTABISET co6oii cuity, IeHCTBYIOINYTO Ha
[1OJIOKUTEIIBHO 3aPSDKEHHYIO YaCTHILY, IBHKYIIYIOC OJTHOBPEMEHHO B JJIEKTPUYECKOM M MArHUTHOM
moax”?

1)F=qE+q[§,5} 2) F=qE+q[ﬁ,l§} 3) 1:"=qE+q(l§,6)
4) F =qE +q(5,§)
3.2. TeMbl KOHTPOJBHBIX PadoT:

1)  MexaHHKa IOCTYIAaTENBHOrO U BPAIATEILHOTO JIBHDKCHUSL.
2)  MornekynspHas pU3HKa H TEPMOJIHHAMHKA.

3)  DrekTpHYECKOe I0Jie B BAKYYME H Cpe/Ie.

4)  DnexkTpoMarHeTH3M

5)  Konebanus 1 BOTHBI

6) BomnHoBas ontuka

7)  KpaHTOBBIE CBOWCTBA H3IYUCHHA

8)  CrekTpsl U CBOHCTBA aTOMOB

9)  KsanTtoBas MeXaHHUKAa.

10) KsaHTOBBIC CTATHCTHKH. ®dusuka TBEpAOro Tea.
11) dusHka aTOMHOTO S7pa H HIEMEHTaPHBIX 1aCTHIL

[TpuMeps! KOHTPOJIBHBIX pabort.
KOHTPOJIbHAS PABOTA T1O KBAHTOBBIM CBOVCTBAM M3JIVUEHUA
Busner Nel.

1. Tlpu MOMOIIYM HHYKIHOHHOIO yCKOPHTEILA 371eKTPoHOB (6eTaTpoHa) MOXKHO MOIYIHTE

doToHbI raMMa-JTyyeH ¢ sueprueit 100 MaB. Kaxosa /iiHa BOJIHEL 9THX nyueit? Orser nats B CH.
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2. ®oronbl PCHTICHOBCKOTO HU3JIYUCHUSA HCHBITLIBAIOT KOMIITOHOBCKOC paccesHHe Ha cnabo
CBA3AHHBIX 3ICKTPOHAX BCHIECCTBA, NIepeliaBad UM IIPH 3TOM YacCTh CBOEH JHEpruu. Ha OCHOBaHHH,

KaKMX 3aKOHOB MOXHO OLICHHTH JUIMHY BOJHEI PACCESTHHOTO H3TydeHH?
a) Ha ocHoBanuu 3akona coxpasenus HUMITY/IbCa CHCTEMBI (DOTOH-3IEKTPOH.
6) Ha ocHoBanuu 3aKkoHa coXpaHeHs 3HEPIUH CHCTEMBI HOTOH-ATOM BEHIECTBA.
B) Ha ocnoBaHuu 3akona coxpanenus HUMITY/IbCa GOTOH-aTOM BEIECTRA.
r) Ha ocnoBanuu 3akoHa coxpaneHus SHEPTUH CHCTEMBI (DOTOH-3IEKTPOH.
Ortsetsr: 1) a, 6; 2)6, B; 3)B, 1} 4)a, S)a; 6) 6; 7) B.

3. Imetotcs nBa aGCOMOTHO Y8PHBIX Tea. Temneparypa nepsoro u3 Hux cocrasnser 1450 K.
Onpenenute B CH Temnepatypy BTOpOro Teia, eciii 0THOLICHHE 3HEPTeTHYECKOH CBETHMOCTH

HIEPBOTO Tejla K SHEPTETHYECKOH CBETUMOCTH BTOPOTo cocTasngeT 16/81.

4. KpacHas rpaHuua 1yist IaTHHEL TEXAT okono 200 uM. Eenn IUTATHHY IPOKAJMTH MPH
BBICOKOH TeMIlepaType, TO KpacHas rpaHuIa dotoaddexra craner pasroit 220 M. Ha ckoibko

SJICKTPOHBOJIBT YMEHBIIHTCS paboTa BHIXOMA 2IEKTPOHA U3 ILIATHHEL B pe3ynbTare NpOKATHBAHHS ?

5. Halitu paboty BbIXOma 27IeKTpoHa ¢ IIOBEPXHOCTH (OTOKATONA, €CIH IPH OBNYYEHHH ero
CBETOM ¢ JUIHOH BONHBI 560 M 80% sHepruu Gotona pacxoxyercs Ha BBIpBIBaHHE 31eKTpoHa. OTBer

Jarb B 3JICKTPOHBOJIBTAX.

6. Temneparypa abcomorno uéproro tena 127°C. [Tocne HOBBIIICHHS TEMIIEPaTyphl
CYMMapHas MOIHOCTb M3JTy"eHHs YBEJIHYMIIACh B TpH pa3a. Ha ckosbko rpanycos [enbcus

HOBBICHJIACh TIPH 3TOM TeMHeparypa Tena?

7. Kax nsMenuTcs sHeprus, nepenaBaeMas nafaionmm (oToHOM Br1eKTpPORY NMpH
KOMIITOHOBCKOM pacCesHUN PEHTICHOBCKUX JTyueif, P yBeMUeHNH yIvia PacCessHUA OT HYJIA [0

180°?
Otsersi: 1) He usmensierca.  2) Yeenuumpaeres. 3) YMmenbLiaercs.
4) Cpein ipHBEICHHBIX OTBETOR IPABHIILHOTO HET.

8. Ha ckosbko IpaJyCcoB ITOHU3UIACE OBl TeMIeparypa 3eMHOIo 1iapa 3a CToJIeTHe, eCJId Obl Ha

3emitio He ocrynaja CoJIHeUHas SHCPIrHA, a NOTepH JHEPrun OpLTH O6YCJIOBJI€HBI JIRIIb I/IBJIY‘ICHI/IGM?
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Panmyc 3eMITi IPHHATH PABHBIM 6,4-107 M, yIeNbHYIO TEILIOEMKOCTH 200 Jix/(xr-K), motaocts 5500

kr/M”, cpenmioto Temmeparypy 300 K, koo durment nornomenus 0,8.

9. TTapasuiepHbLi MyH4OK MOHOXPOMATAYECKOTO CBETA C JUITHHOM BOJIHBI 662 HM MajJaeT Ha
3a4epHEHHYIO TOBEPXHOCTD U IPOH3BOIMT Ha HEE /IABJICHHC, pasroe 0,3 MxITa. OnpenenuTs B CH
KOHIICHTpAIHIO JOTOHOB B CBETOBOM ITyYKE.

KOHTPOJIbHASI PABOTA T10 ®U3UKE TBEPJIOI'O TEJIA
Buner Ne2.

1. YeMy paBHA HHIYKI(MsS MAarHATHOTO T10JI4 B 00BEMe CBEPXITPOBOIHHKA, [IOMELIEHHOTO BO

BHEIHee MarHUTHOE mofie ¢ uaykimei 2 Ti?

Otsetsr: 1) JlocTrraer GecKOHEYHO OOIBIIOTO 3HAUCHHS. 2) 6onpime 2 T 3) 2 Tn. 4) 0.

2. TemmnepaTypa BBIPOXIEHHS 3JIEKTPOHHOIO rasa JUls Ie3us paBHa 18000 K, a ms cepebpa — 64000
K. Ha cxonbko 3B sneprus ®epmu B cepebpe G0IbIIIe SHEPIiX depMH B HE3HU?

3. Bo CKOJIBKO pa3 IIIOTHOCTh COCTOSIHUM y KPUCTajlIa GepriuTis 00BEMOM 2 oM’ pu 3Heprau 12 5B
GobIIeE, YeM y KpHCTaslia Mei 00BEMoM 1 oM’ 1ipu sHepruu 7 5B?

4. VI3 kpuctana Meas o0bEMOM 16 oM’ BBIpe3al KpucTam o6sémom 4 oM. Bo CKONBKO pas

YMEHBIIIJIACh INIOTHOCTh COCTOSIHUH MPH SHEPTHH, paBHoii 2 5B?

Otsersr: 1) He usmennnaces. 2) B \/—2_ pas. 3) B2 paza. 4)B 4 pasa.

5. Via)kiTe, Tie Ha 30HHOM CXeMe paclonaraeTcs yposeHs depMu Ipa T'=0KsB

HEBLIPOKACHHOM JIOHOPHOM HONYIIPOBOJHUKE?
OtseThl: 1) BOMH3H CepeIUHBI 3aPEIeHHOH 30HbL,; 2) B BaJICHTHOH 30He, BOIH3H €€ I0TOIIKA;

3) B 30HE IPOBOJUMOCTH, BONIM3HM €& mHa; 4) B 3anpeIleHHoH 30He, BOJIM3H JTHA 30HBI
IIPOBOAMMOCTH, MEX]ly yPOBHSMH JOHOPOB H JHOM 30HBI IPOBOJMMOCTH; 5) B 3anpemeHHOH 30He,

BOJIM3H MOTOJIKA BAJICHTHOH 30HBI, MEXIY YPOBHIMH AKIIETITOPOB H MOTOJIKOM BaJICHTHOM 30HBL

6. JliuHa BOJIHBI KpACHOM IpaHHIIb] pororddexTa CyppbMIHO-TIE3HEBOTO doTokaroza pasna 650 HM
(TIpH OUEHb HU3KKX Temreparypax). JiuHa BOJHbL KPACHOM IpaHuUIbl COOCTBEHHOH MPOBOANMOCTH
pasua 2,07 Mkm. Haiita B 9B 2HEpruio [Ha 30HbI IPOBOJHMOCTH JIAHHOTO TOIYIIPOBOIHHKA.

7. KonleHTpaLus HOCHTeNeH 3apsiia B repMaHHy [IPU TEMIEpaType 300 K paBHa 2- 10" 1/m. TIpu
yBeIMUEHHH TEMIIEPATyPbl KOHIEHTpays HocHUTeneil BO3pocia 10 2 102° 1/m. Ha cKONBKO IpajycoB
[lesbcHs yBENMYMIACH TeMIieparypa? [Iupuna 3anpeeHHo#| 30Hbl TEPMaHus paBHa 0,75 3B.
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8. HalfTH B MKM JUIHHY BOJIHBI, COOTBETCTBYIOLIYIO KPatO COOCTBEHHOTO IIOITIOLIEHUS TepMaHH st
(luMpyHa 3anpereHHon 3onsl 0,75 5B).

. 0 -3
9. KoHuenTpamus HocuTeNei ToKa B cCOGCTBEHHOM KpeMHHH paBHa 5 107 cM™, IOJBHKHOCTH
anekTpoHoB — 0,12 M*/B-¢c u neIpok — 0,05 M*/B-c. Onpenenuts B MOM CONpOTHBIEHNE KPEMHHEBOTO

CTepsKHS AJHHOM 2 cM U ceueHneM | mMm2,

3.3. CMCOK HHIMBHIYAILHBIX TBOPYECKHX 3a1AHHI:

1)Kunematnka MaTepHanbHOM TOYKH.

2) IuHaMHKa [OCTYNATENFHOTO [BHKEHHUS.
3)/luHamMuKa BpamartebHOTO JBHIKEHHS.
4)Pabota 1 sHEprus. 3aKOHBI COXpaHEHHS.
5)Krnaccuueckue cTaTHCTHKY.

6) Tepmounamuka.

7)3axon Kymnona. HanpsxeHHOCTD.
8)IMotenuuan u pabota.

9)MeTanibl 1 IMINEKTPHKH B ITEKTPOCTATHYECKOM MOJIE.
10) MarauTocraruka.

11) JisrxeHne 3apsiioB U TOKOB B MAMHMTHOM IIOJIE.
12) DnexTpoMarnuTHas B IyKIHS.

13) Konebanus.

14) Bonnsl.

15) Uarepbepennus.

16) udpakius.

17) Tennooe usnyqenne.

18) Buemnnii poroaddext. Ddpdext Komnrona.
19) AtomHbIe crieKTpEI

20) KBanTOoBas Mexanmka.

21) KBaHTOBEIE CTATHCTHKH.

22) ®usuxa TBEpAOro TeNa.

23) PagnoakTHBHOCTD.

HpI/IMCpBI HHIAUBHAYAJIBHOIO TBOPYECCKOI'O 3a/1aHUA:

buner 5.

IHorenmman u pabora
1. DyleKTpoH, ABHTAsACh U3 COCTOSHMS MOKOS B JIEKTPHYECKOM II0JIe, NOCTHT ckopocT 1,5-10% km/c.
Kaxyto pasnocts norenuumanos npomén SNEKTPOH?
2. Meranmudeckuit map paguycoM 61 MM H ¢ noTteHnuatoM 469 B okpyxaioT HezapsKeHHOMH
cepuyeckoif obomoukoit panuycom 452 mm. Kaxum OyneT moTeHLMaI Imapa I10¢/e TOro, Kak oH Oyjer
CoeauHEN ¢ 000JTOUKOH?
3. JlBa ToueUHBIX IeKTpHIeCKHX 3apsia 56 ukKu u 10 aKi HAXOIATCA B BO3J[yXe HA PACCTOSHHH 42 cM
Apyr ot apyra. OnpeeaHTh HOTEHIHAN O, CO3/IABAEMOr0 STHMH 3apsaaaMHu B TOYKE, HAXOMIEHCs
Ha paccTosHun 60 ¢M OT nepBoro 3apsna u 61 cM ot BToporo.
4. Paguycsl ABYX NpOBOISIIMX KOHUEHTpHYEeCKHX chep 44 cM u 232 cm. Ha kaxoi paBHOMepHO
pacnpenenéu 3apsn 277 uKii. Halltu pasHOCTD TOTEHIHAIOB Mexny chepamu.
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5. BecKOHEYHO /UTHHHBIA MPAMO# MPOBOASIIMI WHIMBAP PajHycoM 1521 MKM paBHOMEPHO 3apAXKEH C
JTHHEHHOH MIIOTHOCTHIO 3apaaa § HKi/M. OnpeenuTs pasHOCTh HOTEHIHAIIOB JIBYX TOHEK 3TOTO MOJH,
HaXOSIIHXCA Ha pacCTOSHUH 44 MM 1 261 MM OT TOBEPXHOCTH LMIIMHADPA.

6. OmnpenenuTh MOTEHUHAN Ha paccTosHMd 31 MM OT OCH OJHOPOJHOTO GECKOHEYHO JIJTHHHOTO
JUAIEKTPUYECKOTO cTepkHs (¢ = 15) pamuycoMm 15 MM, eclnu CTCPXKCHb 3apiieH € 00BEMHOMR
wiotHOCTHIO 20 MK /M” . TToTeHIMAaN Ha OCH CTePXKHS IPHHATEL PABHBIM HYJIIO.

7. TloTeHnuan OJJIEKTPHYECKOIO IO HMEET BHILL ¢@= 1()(x2 + y2)+2022 (B). Haiitu ™moxyib

HAIPSKEHHOCTH TIOJIS B TOUKE C KOOpAMHATAMHU: X =544 cM, y = 261 cM, z =374 cM.

buser 8.

PaanoakTHBHOCTD.
1. C moMompio cyeTurka leiirepa MccieayeTcs CKOPOCTh pachaja HEKOTOPOro paaHOaKTHBHOTO
W30Tona. B HayanbHBIl MOMEHT BpEMEHH CUETUHK HaeT 97 HMILyIbCoB 32 10 ¢. Kakoe umcio
HMITYJIBCOB JIACT CYETUYHK [0 HCTEUCHHH BPEMEHH, PaBHOM 1/2 T, rae T - nepuop noiypacnajia, 3a 1e
xe 10 ¢? Cunrare 7>> 10 c.
2. Iepuon nonypacraga gochopa 32p paen 16 cyrok. HaifTu akTHBHOCTB TIpemiapara 32p yepe3 30
CYTOK, eClTi HaqaibHas akTHBHOCTE 141 MxKropu. OtBeT Iarh B kbk.
3. HaliTi akTHBHOCTE PAIHOAKTHBHOIO H30TOMA HATPHA 24NJa, Macca KOTOPOTO paBHa 18 MKT, a IIepHoxL
nonypacnana 11 gacos. Oteer nars B CH.
4. AXTHBHOCTH HEKOTOPOTO PaJHOW30TONIA yMeHbIIaeTcs B 9 pas 3a 19 cyTok. Haiita ero nepuox
noxypacnaza (B cyTkax).
5. HaiiTi BO3pAcT JPEBHUX NCPEBSHHBIX IPEIMETOB, €CIH yHENIbHAA aKTUBHOCTE M30TONA yIJICpoaa
C-14 y mmux cocraBmier 1/8 ynempHOH aKTHBHOCTH JTOrO K€ HM30TONA B TOJIBKO HTO cpy6ieHHBIX
nepeBbsx. [lepuon nomypacrana C-14 pasen 5865 net.
6. Tlokousmieecss SAPO PAJMOAKTHBHOIO 3JIEMEHTA (MAccoBOE YHCIIO 172) HCIyCTHIIO O-YacTHILY €
KuHeTHueckoit sHeprueit 5 MaB. Kakyio 10mo MOJIHOH 3HEPTHH, 0CBOOOXKIaeMOH B DTOM IpoHecce,
COCTaBJIET SHEPIUs OTa4H JOUYePHEro sapa?
7. CBoOOmHO ITOKOMBINEECS AAPO HPHUAHA ¥l ¢ sueprueit Bo3Oyxaenus 106 koB mepemo B
OCHOBHOE COCTOSHHE, UCITYCTHB Y-KBaHT. BEIYMCIIUTH OTHOCHTEIBHOE H3MEHCHHE SHEPruM y-KBaHTd,
BO3HHKAIOINEE B pE3YJIbTaTe OTAAYH S/Apa.

3.4. Crincok 1aGopaTopHBIX paboT:

1) KuHemarHKa paBHOYCKOPEHHOT'O BpalleHHs

2) Jlunamuka mMastHuka OGepGexa

3) Hsyuenwue pacupenenenns Makcsemna

4) Wsyuenne pacipesieienus bonsiumana

5) H3yueHHe TepPMOIMHAMHYCCKHX IPOLECCOB

6) V3yuenme CBOHCTB JUIIEKTPHKOB B TOJIE MIOCKOTO KOHACHCATOPA
7) OmpejerneHHe OTHOCHTEIBHON JMIEKTPHYECKON IPOHHIIAEMOCTH TBEP/IBIX JIM3ICKTPUKOB
8) MaMepeHHe yIeIbHOTO SEKTPHYCCKOTO CONPOTHBIICHHS METAILIOB
9) W3ydyeHre MarHUTHOIO HOJII KPYTOBOTO TOKA

10) Ompesienienne yASIBHOTO 3apsijia dMEeKTPoHa METOIOM MArHETPOHa
11) U3yuenue 3aTyXarolHX 3EKTPOMArHHTHBIX KoJiebaHu#H

12) Visy4eHue BHIHYK/ICHHBIX JJI€KTPOMArHHTHBIX KoyieOanHH
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13) Ciioxxenue B3anMuoO NEpIeHIUKYIAPHBIX Kostebanui. Ourypet JInccaxy
14) Uzyuenue untepdepenuuu nazeproro usnydenns. Onbit FOnra
15) Usydenue nmudpakimu cera. (TudpakunonHas pemerka)
16) Usydenne 3aBHCHMOCTH 3HEPreTHUECKOH CBETHMOCTH CEpOTo TeJa OT TEMIIEPATYPHI
17) Buemnuit porosddexr. Usyuenne 3akona Croserosa u nposepka GopMyIiel DiHIITeHHA
18) TynnensHelt 5 dext B BEIpOKICHHOM p-n — nepexoje
19) Bayrpennuit gorooddexr.
20) Onpenenenne IHPHHBI 3aNPELICHHON 30HDI HOJIyITPOBOIHHKA I10 TEMIIEPATYPHOMN
3aBHCHMOCTH 00paTHOr0 TOKA JHO/A.
3.5.Temb1 11151 camMocTosATeILHOMN PAaGOTHI:

. KuneMaruka.

. JJMHAMHKa OCTYNATeIbHOTO IBHKCHUSL.
. JIMHaMMKa BpaIaTeIbHOTO IBHKEHHS.

. Monekynsipuas pusnka.

. Knaccuueckue crarucruku.

. TepMonunamuxka.

. DIEKTpOCTaTHKA.

. IlocTosuueli ToK.

9. MarmutHOe 10JIe B BaKyyMe.

10. MarauTHOE 11071€ B BeliecTse.

11. VpaBHenns Makcsena.

12. Konebanus.

13. Bosnnsl.

14. Bonnosas ornrruka.

15. Atomuas ¢pusuxka.

16. KBanToBas Mexanuka.

17. KBaHTOBBIE CTATHCTHKH.

18. PannoakTuBHOCTS. DNeMeHTapHBIE YaCTHIIBL.

N~ S T N Qe

o0~ N

3.6. Cnmcok BOMPOCOB 115 IK3aMeHa B NepBOM ceMecTpe:

Kunemarnka. HopMansHoe 1 Tanrennmamsaoe YCKOpEHHE.,

Kunemarnka Bpamarenssoro nsmxenns. Cizb MEXIY YITIOBBIMH U JIMHEHHBIMH YCKOPEHHAML.
JImHamuka. 3akonsr HeroToHA.

JBUIKEHHE CHCTEMBI MaTepHAITBHBIX TOUEK.

OCHOBHOE ypaBHeHHe IHHAMHUKH MOCTYTaTe/IbHOTO ABHXKEHHS MPOU3BOJILHONH CHCTEMBI TeJL.
Cuutel B MexaHHKe.

Kunernyeckas sueprusi.

Pabora 1 MmomHuoCTS.

9. KoHcepBaTHBHBIC CHITBL.

10. Torenunasnbuas >neprus.

© N LR~

1. Ces3b Mex 1y moTeHIMANBHOH OHEPrHel U CHIIOH.

12. OcHoBHOe ypaBHeHHEe THHAMHKH BPAIIATETBHOIO ABHKCHHS OTHOCHTEIBHO HEOABHKHOH
TOYKH.

13. VpaBnenne THHAMEKH BPAINATe/IBHOTO [{BHIKEHHS OTHOCHTENBHO HEIOIBHXKHOI OCH.
14. MomenT unepuun.
15. KuneTHyeckas sHeprus Bpalmaromerocs Teia.
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Pa6oTa BHELIHHX CHJI IPH BpaIlleHHH TBEPAOTO TeNa.

3aKOH COXpaHeHHs MEXaHHYECKOil SHEPTUH.

Ynap abCONOTHO YIIPYTHX M HEYNPYTHX Tesl € TOUKH 3pEeHHA 3aKOHOB COXpaHEHHMS.
3aKoH COXpaHeHHs MOMEHTa HMITYIIbCA.

Heunepuuaibhbie cHeTeMbl 0Tcuéra. CHIIBI HHEPLHH.

LlenTpobexHas cula HHEPLHH.

Cua Kopuosnuca.

[TpuHIHMI OTHOCHTENBHOCTH [asnies.

PessTuBHCTCKas Mexanuka. [Ipeobpasopanus JopeHna.

CriencTBus w3 npeobpasosanmuii Jlopenua. OIHOBPEMEHHOCTS cOOBITHI B pa3HBIX CHCTEMAX
oTcuéra.

CrencteHs 13 npeobpasoparuii Jlopenna. JtHHa TeJT B pasHbIX CHCTEMAX oTcuéra.
CrencTus 13 npeobpasosanuii Jlopenua. [InHTeI-HOCTE COGBITHI B Pa3HBIX CHCTEMAX OTCHETA.
PessTHBHCTCKAs KuHeMaTHKa. CIIOXKEHHe CKOPOCTEH.

PenaruBucTcKkas JUHAMHKA.

PeISTHBHCTCKOE BBIPAXKEHHUE JIUIS SHEPIHH.

B3auMOCBsS3b MacChl H SHEPTHH.

IousTtue 06 00111e# TEOPHH OTHOCHTEIBHOCTH.

YpaBHeHHE COCTOAHHS HJICaIBHOTO rasa (YpaBuenue Menneneensa-Knaneipona).
JNasnenne. OCHOBHOE ypaBHCHHE MOJIEKYJIAPHO-KHHETHYECKOH TEOPHH.
Temmneparypa.

BuyTpennss sneprus. Terora u pabora. [TepBoe Ha4ano TEPMONHMHAMHKH.
CxopocTH ra3osbix Mojekys. Onsit lltepHa.

PacnipejiesieHHe MOJIEKY ra3a o CKOPOCTAM. ®ynxuus pacnpeneneHus Makcsea.
Haubonee BeposTHAs, CPEAHSAS KBapaTHIHAA ¥ CPSIHAA apudMeTHIeCKast CKOPOCTH MOJIEKYIT
rasa.

Pacnpenesnenne Makcseiuia 1o 3Ha9CHASIM KUHETHYECKOH SHEPIUH.

dopmyna Makcpenna st OTHOCHTEBHBIX CKOPOCTEM.

Bapomerprdeckas Gopmyrna.

Pacnpenenenne bonbimana.

TennoémkocTs rasa. Gopmyna Maiiepa.

W3oxopuyeckui mpoiecc.

W3006apuueckuii mporecc.

Wsorepmudeckuil npotecc.

AjmabariuecKuil nporecc.

[TonuTpom4ecKUe MpOHecChl.

O6parumbrii nukn KapHo.

Heob6parumsiii ukin KapHo.

DHTpOMNHA.

V3MeHeHye SHTPOIHH NP 06PaTHMBIX K HEOGPATHMBIX MPOLECCaXx.

Bropoe Hauano TepMOJMHAMUKH.

Cpo6osHast ¥ cBA3aHHas oHeprus. Gu3nyecKui CMBICT SHTPOIHH.
CTaTUCTHYECKUH CMBICIT SHTPOIIHH.

TpeThbe HA4aN0 TEPMOHHAMUKH.

PeanpHble Ta3sl. YpasHeHne Ban-nep-Baasbea.
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Da3oBble IpeBpalIeHUs.
ONEKTPHUYECKHUH 3apsil. 3aKOH COXpaHEHHUS SNIEKTPHYECKOTO 3apsia.

BiaumoneiicTsre aiekTpuueckux 3apsiios B Bakyym™me. 3akoH Kynona.

Dnexrpudeckoe nose. Hanpsoxéanocts 3MeKTpHYecKoro noyis. CHIIOBbIE TUHUH.
[Ipunusn cyneprnosunuu snexTprayeckux mosei.

Ilone gumons.

Teopema Octporpanckoro-T'aycca mis BEKTOpA HANPSHKEHHOCTH EKTPHIECKOTO HOJS.
IHone 6eckoneunoit 0AHOPOMHO 3aPsHKEHHOM MTOCKOCTH.

[Ione nByX paBHOMEPHO 3apsIKEHHBIX IITOCKOCTEIH.

IonneMoTopHBIe CHITBL

[Tone GeckoHEUHOTO 3apsHKEHHOTO LUHJMH]IpA.

[Tone cdepryeckoit npoBoasineit MOBEPXHOCTH.

Lone 06BEMHEO-3apsikeRHOTO Mapa.

Hudepennmansnas popma reopems I aycca.

Horenunan. PaGora cun anekTpocTarnyeckoro mois.

OHeprus B3auMOAeHCTBHS CHCTEMBI 3apsioB.

CBa3p MEXIY HANPSIKEHHOCTHIO IEKTPOCTATHYECKOTO MOJIA H IIOTEHIHATIOM.
Pa3sHOCTh MoTeHNMAIIOB MeX Ty ToUKaMH Mo, 00pa3oBaHHOTrO GECKOHEYHOMH 3apsKEHHOMH
IIJIOCKOCTBIO.

Pa3HOCTE MOTeHIMANOB MeXIY TOUKaMu noJst, 06pa3oBaHHOIO JABYMS 6ECKOHEUHBIMH
3apSHKEHHBIMH TUTOCKOCTSIMH.

Pa3nocTs morennmanos Mmexny Touxamu 10JIst, 00Pa30BaHHOTO BECKOHEUHBIM 3aPSKEHHBIM
JUTHHHBIM LIHITHHIPOM.

PasHocte motennumanos mexny Touxamu 1o, 00pa3oBaHHOrO 3apsHKEHHOMN TyCTOTENOM cepoit.
PazHoCTh moTEHIMANOB Mexy TouKaMH TIoNA BHYTPH 00BEMHO-3apsIKEHHOTO mIapa.
LlupKynanus BexTopa HaNpsKEHHOCTH IEKTPOCTATHYECKOTO TTOJIA.

Honspusaimst auseKTpHKOB.

CerneroanekTpuxy.

BekTop anexrpuueckoro cmermenus (amekTpHYecKas HHIYKIHS).

TToToK BEKTOpA EKTPHUECKOTO CMEILeHHS.

Vsmenenue Bextopos E u D na rpanune pasjielia IByX QHIJIEKTPHKOB.
Pacnipenenenue sanexrpuyeckux 3apsigos Ha IIPOBOJIHHKE.

Hanpsxénuocts moss sOnmsu TIOBEPXHOCTH 3aPSIKEHHOTO HPOBOJHHKA.

CBOJCTBO 3aMKHYTOM IPOBOIAIIEH 0BOIOYKH.

DIeKTPOEMKOCTD.

Kongencaroper. Coenunenne KOH/IEHCATOPOB.

OHeprus 3apsKeHHOro MPOBOJHHKA.

OHepIrus 3apMHKEHHOro KOHIEHCaTOpA.

OHEPrus EeKTPHIECKOro Mo,

HocTosnubI anekTpuyeckuii Tok. Onexrpuyeckuii Tok. [TnoTHOCTE TOKA.

YpaBHEHHE HENPEPHIBHOCTH.

DNIEKTPOABIKYIIAS CHIlA.

O600menHbIi 3axon OMa 11 HEOJIHOPOJHOI'0 YYaCTKa [[CTH.

PaspeTpnénnsle nenn. [Tpasuna Kupxroga.

100.  MomHocTs ToKa. 3aKoH Jxoyna-Jlenna.

CornacoBaHa Ha noprtane N2 6346



23

CraTHyecKkoe MarHUTHOE T1071¢ B BaKyyMe. BeKTop MarHuTHOH HHIYKIUH.
101. 3axon buo-Casapa-Jlamnaca.
MarsuTHOE o€ IPAMOro ToKa.

MarsuTHOE I0Jie KpyroBOro ToKa.
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37.
38.
39.
40.

MaruuTHOE 110JI€ ABHKYLIErocs 3apsaa.

Awmnepa. Cua, AeiiCTBYIOIIas Ha IIPOBOJXHHUK C TOKOM B MATHUTHOM HOJE.
KOHTYp ¢ TOKOM B MarHUTHOM I10JIE.

Cwra Jlopenua.

JIBHKeHHE 3apsHKeHHOM JaCTHIIbL B OHOPOHOM MarHUTHOM I0JIe.
Dddexr Xoina.

H{BpKymsauus BEKTOpa MATHUTHOH HHITYKIIHH.

MarsuTHoOe 10JIe COJIEHOU/IA.

MaruuTHoe 1mose Topouja.

. Pa6ota 110 repeMeleH IO IIPOBOJHAKA ¥ KOHTYPa C TOKOM B MarHUTHOM IHOJIC.
_MaruuTHOe roJe B BerecTse. HaMarHuueHHOCTh M HANPsHKEHHOCTH MarHUTHOTO HOJIA.
. MaruuTHBIE MOMEHTHI 3JIEKTPOHOB M aTOMOB.

. JlnaMarseTHsM.

. [TapaMarseTusm.

. CpoiicTBO peppoMarHUTHBIX MaT€pHAJIOB.

. Marautomexanudeckuit s3Gext.

. TIpupoza CTIOHTaHHOM HAMarHUYEHHOCTH (eppOMarHETHKOB.

. [ipenomnenue exropos E 1 H na rpanuie pasaena AByX OMHOPOIHBIX MarHeTUKOB.
. SIBneHMe HIEKTPOMArHUTHON HHIIYKIIMH.

. DIeKTPOABUIKYIIAs cHa (3.]1.C.) HHIYKIHH.

. [Tpupona sBICHHUS NEKTPOMArHHTHOH HHIYKIHH.

. Buxpessie Toxu (Toku Oyxo).

. SIBneHne CaMOMHIYKIIHHU.

. B3auMHast HHIYKIHS.

. DHeprus MarHUTHOTO OIS,

. BuxpeBoe 3MeKTpUIECKOE ToE.

. Tox cmeleHus.

. YpaBHenus Makcaeria.

. CKOPOCTB PAaCIPOCTPAHEHHS HEKTPOMATHATHOIO TOJIA.

. PesISTUBHCTCKAS TPAKTOBKA MArHUTHBIX ABICHHH.

. FapMonmyeckie KoneOGanust 1 UX XapakTepUCTHKH.

. OCHOBHOE ypaBHEHHE JHHAMHKH FAPMOHHYECKHX koneOanuil. | apMOHUYECKHH OCHHILIATOP.
. Maremariueckuil MasTHUK.

. Ousuyeckuit MasTHHK.

. TIpy>KMHHBIH MasTHHK.

. [Ipencrapnetue Komebanui MOCPENCTBOM BEKTOPHBIX JHATPaMM (MeTO BEKTOPHBIX

JHarpaMMm).

CoveHHe rapMOHHYECKHX KojleOaHuH Harpas/ICHHBIX BIO/E OJIHOM TIPSMOH.
buenus.

CI0KeHMe B3AUMHO IIEPIeHMKYIIAPHBIX KOIeOaHHH. Qurypsl JIuccaxy.
CBo6oIHBIE 3aTyXalONHe MEXaHHICCKHE KosiebaHus.
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41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
. DHEprHus yIpyroi BOJHBIL.
52.
53.
54.
55.
56.
57.
58.

51

1.
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XapaKTepUCTHKH 3aTyXaloMMX KoneOanuii.

BrinyxneHHble Mexannueckne KoeOGanus.,

Onekrprdeckue koneGanus. KpasucTaumoHapHsie TOKH.

CBoGoHbIe 3TeKTPOMarHUTHBIE KOJleOanus B KOHTYpe 63 aKTHBHOI'O COIIPOTHBIICHHS.
CBoGomHBIe 3aTyXarolme JMeKTPUUECKHE KOMeGAHHS B KOHTYpe.

BbIHyX/IeHHBIE 3eKTpHYecKre Kotebanus.

Pacripoctpanenue BonH B ynpyroit cpeje.

YpaBHeHUS I1TOCKOH H chepHuecKol BOIH.

I'pynmosast ckopocts.

Hanoxenne (unrepdepennus) somn. CTosume BOJIHEL

Dddext [lonnepa a1s 3ByKOBBIX BOJIH.
BonHoBoe ypasHenue.
ONEKTPOMArHHTHBIE BOJIHBL.
Onrtrueckuit a¢pdext Jomnepa.
DHEprus AeKTPOMArHHTHOH BOJIHBL
WHTEHCHBHOCTD 3/IEKTPOMArHHTHOM BOJHEL
OTpaxkeHHe U IIPEIOMIIEHHE YTEKTPOMArHHTHBIX BOJIH OT I'DaHUIIBI pa3jiena JABYX OJHOPOIHBIX
JUDJIEKTPUKOB.
3.7. Cniacok BONIPOCOB /LISt IK3aMeHa BO BTOPOM ceMecTpe:

WnTepdepernus cpera.

2]1lupuna nonoc UHTEpdhepeHIHH.
3KorepeHTHOCT®D.

59.
60.
61.
62.
63.
64.

65.
66.
67.

68

78

4Mertox HOunra.

V5urepdepennms npu otpaxenus npu OTPAXEHHH OT TOHKOH NPO3pauyHoi MIacTHHKH.
Hnb6tepdepennus ot mractuuku HEPEMEHHOH TONMUHEI (KITHHA).

Konbia Herorona.

MHoronyueBas HHTepdepeniHs.

Ipumenenne unrepdepeninm. Nurepdepomerper. [Ipocerienne onTuky.
HNuteppepenunonnnie seprana u GbunBTpEL

Hudpaknus ceera. [Npuamn I roiirenca-Openens.

Meron 301 @penena. 3orHas macTuHKa.

I'padudeckoe BemCIeRHE pesynbTHpYOMEH aMILTHTY/IbI (METOJl BEKTOPHBIX AHArpaMM HITH
cridpans Openerns).

- Hudpakuus na kpyriom otseperiu u HEINIPO3PAYHOM JHCKE.
69.
70.
71.
72.
73.
74.
75.
76.
77.

Hndpaxims B napatensHpx nydax (nudpaxims Opayurogpepa).

Hudpaxuns ot menw.

HMudpaxuuonnas peméTka.

CriektpanbHoe pasioxenue. Pazpemaronas croco6HocTs pewméTKy.

Jlu¢paxiys Ha IPOCTPAHCTBEHHBIX PELIETKAX. Judpakius peHTreHOBCKHX Tyyeit.
T'onorpadus.

EcrecTBenHbIi U nonsapu3oBaHubIil caer.

Honstpusanus npu oTpaxkennn 1 npenoMieHu . 3aKoH Bprocrepa.

Honsipusanus npu xBoliHOM nydenpesomienmy.

3akoH Mamoca.
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79.
80.
81.
82.
83.
84.
85.
86.
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19.

20.
21.
22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
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HHTepdepeHis NONAPH30BaHHBIX BOJIH.

HcxyccTBeHHOE BOAHOE JIYHEIPEJIOMIICHHE (HCKyCCTBEHHAS aHH30TPOIIHS). Dddext Keppa.
Bpatenue IIOCKOCTH HOJIAPH3aIiH.

Jlucniepcus cBeTa.

DneMeHTapHAas (KJIACCHYECKas) TEOPHS TUCTIICPCHH.

[Tornomenue cpera.

Paccesinue cBeta.

Uznyuenue Basuosa-tUepeHkosa.

Temnnosoe uznydenue. 3akon Kupxroda.

3axon Ctedana-bonpiMana. 3aKOH CMEINECHUS Buna.
®opmyia [Tnanka.

Bremnuit $poto3ddexT.

®otonbl OnbrT BoTe (METO COBMANCHHH).

Ddpdpext Kommrona.

TopMO3HOE PEHTTEHOBCKOE H3JIYUECHHUE.
XapakTepruCTHIECKOE PEHTTEHOBCKOE U3y CHHUE.
JlaBneHHe CBETA.

3aKOHOMEPHOCTH B ATOMHBIX criekTpax dopmyina banemepa.

. TIpuHuAn HeonpeIeIEHHOCTH.

. KBanTOBBIN rapMOHHYECKHA OCIHILIATOD.

. TIpoxoxIeHne YacTUIbl 4Epe3 MOTEHLHAILHBIH Oapbep.

. Tpuauun [aymn.

. IllnpuHa CIEKTPAIBHEIX JIMHHIL. TOHKas CTPYKTypa CIICKTpalbHBIX JHHUH.

. Db dext 3eemana.

. MosnekynspHbIe CIIEKTPBL.

. Bomyxaennoe usnydenue. Jlazepst.

. TepMoaMHAMHIIECKHHT cTIOCOO OMUCAHMA KOJUICKTHBA 1aCTHIL. XUMHYECKHH OTEHITHAL.

CraTHCTHYECKUH criocoO OnucaHus KOJUICKTHBA HaCcTHIL.

HeBBIpOXK/ICHHBIE H BBIPOXKICHHBIE KOJICKTHBBL

@OyHKUIUA pacrpeeeHus.

[T10THOCTH COCTOSHH.

HeBBIPOXKICHHOCTH HJICABHOTO a3a U BEIPOKACHHOCTE JNICKTPOHOB B MeTaJLJIE.

OyHKIHA pacrpesieieH s JUis HEBRIPOXK/ICHHOIO rasa. dyukuus pacupenesnenus Makcsesa-
bonsimana.

dyHKIHA PaclpeiesieHus IS BRIPOKICHHOTO rasa dbepmMHOHOB. DYHKIMS PACHPENEIICHHA
®epmu-/lupaka.

BiusHHE TEMIIEPATYphl Ha paclpeIe/ICHIES Qepmu-/upaxa.

dyyKuus pacrpe/ie/ieHus Bose-DiiHIITEHHA.

OcHOBHbIE BH bl TBEPABIX TEIL

Buipl MEKATOMHBIX CBA3€H B TBEPIBIX TEJIax.

[TousATHe O TEOPHH KPUCTAILTHYECKOH PEIIETKH.

Jle(exThbl B KpUCTALIAX.

orsiTHe 0 HOPMAIbHBIX KoJieOaHUIX KpHCTALTHYeCKo# peléTky. CrieKTp HOpMATbHBIX

KoneOaHuil.
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XapaxrepuctHueckas Temreparypa JleGas.

DOHOHBI

Tennoémkocts auonexTpuKoB (teopus [leGas).

Ternno&MrocTs 211eKTPOHHOTO rasa (TeMmI0EMKOCTD METAJIOR).

TenutoBoe pacumpenue TBEpABIX Tel.

TenmonposomHOCTS peméTky (muoeKTpHKOB). TermonpoBOIHOCT METAITOB. 3aKOH
Bunemana-®panra.

Pacienienne suepretuuecknx ypoBHeil  BOHEKHOBEHHE 30H IpH 0O6pazoBaHHH
KPUCTAJUTHYECKON peInéTKH.

Henenne TBEPIBIX TeN HA MeTaILIbI, HONYIIPOBOAHHKH H H30JIATOPBI C TOYKH 3PEHHS 30HHOMA
TEOpHH.

JIMHaMHKa SEKTPOHOB B KPHCTAIUTHYECKOH pemérke. DppexTHBHAS Macca JMEKTPOHA.
DNEeKTPONPOBOAHOCT METAILIOB.

CaepxnpoBoauMocTs. OCHOBHBIE CBOHCTBA CBEPXIIPOBOIHHKOB.

lpupona ceepxnposoaumocty. OCHOBHBIE MOTOKEHHS teopun BKIII.

Dddexrrr Ixozedcona.

Co6cTBeHHAA MPOBOIUMOCTE MOJTYTIPOBOJHHKOB.,

- lIpuMecHas mpoBOaMMOCTE MONYIIPOBOXHUKOB.

DOTONpPOBOIHMOCTD (BHYTPEHHHI dotosddpexr).

. Pabora BeIXOna 371€KTPOHOB. Tepmoanexktponnas smuccus.

KontakTras pasHocTs noteHnuanos.

Tepmoanextpuueckue sBeHus.

. p-R-TIEPEXOI.

TynnensHbiit nuon (nuox Dcakn).

AromHoe aapo. Cocras spa. XapaKTepUCTHKH aTOMHOTO anpa.Pasmepsl. Ciud supa.
Macca u sneprus cessu snep.

Monenu atomuoro sapa.

Anepusie cuml.

PannoaktuBHOCTE. 3aK0H panHoakTHBHOIO pacnana. AKTHBHOCTb.

a-pacnaj saep.

B-pacnian snep.

y-pacnag szaep.

SlnepHble peakiyy.

Henenue smep.

Tepmosinepusie peaximm.

TepmosinepHbie peakiny Ha 388371aX.

OnemenTapHbie YacTuIbl. CBORCTBA U THIIBI ANEMEHTAPHBIX YaCTHII.
XapaKTepHCTHKM B3aHMOJIeHCTBHI SJIEMEHTapHBIX YaCTHI (TPaBUTALIMOHHOR,
STIEKTPOMAarHUTHOE, CHJIBHOE, ciaboe).

- KBapkosas Mozens crpoenus anponos.

4 Meroanyeckue MarepHabl

Cornacuo nynkry 12.1 pa6oueii [IPOrpamMMEL.

1. OcHoBHas nuteparypa:
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1. Casenwves W.B. Kypc obiueit dusuku: yuebroe nocobue ans BTy3os: B 3 1. —7-e u3a., cTepeotmn. —
CN6.: Nakb, 2007.

T. 1: MexaHuka. MonexynapHas ¢usuka. —432 c. (B 6ubnuotexe — 155 3K3.).
T. 2: DNEKTPUUECTBO U MarHeTMsm. BosiHbl. OnTuka. — 496 c. (B 6ubnmnoteke — 148 3k3.).

T. 3: KsauTOBaA ONTMKa. ATOMHas ¢u3uKa. ®usuka TBEPAOro Tena. Pu3nKa aTOMHOMo AApa U
snemeHTapHbIX yactuy, — 317 ¢. (B BubnuoTteke — 151 3k3.).

2. CusyxuH [1.B. O6wimit Kype GU3mnKu: yuebHoe nocobue ans By308B 5 T. — M.: duamataut, 2005-2006.
T. 1: MexaHuKka. — 5-e u3g., crepeotun. — M.: dusmataut, 2006. — 560 c. (B 6ubnnoTeke — 101 3k3.).

T. 2: TepMOAMHAMWKA U MONEKYNAPHAA pu3mnKa. — 5-e usg., ucnp. — M. dusmaTuT, 2006. — 543 c. (B
6ubnuoteke — 100 3K3.).

T. 3: dnekTpudecTeo. — 5-e 13, crepeoTun. — M.: dusmaTtanT, 2006. — 654 c. (B 6ubanoteke — 100
3K3.).

T. 4: OnTHKa. — 3-e u3g,, crepeotun. — M.: ®usmataur, 2005. - 791 c. (B 6ubnnotexe — 101 3k3.).

T. 5: ATomHasa u agepHas dusmka. —3-e u3f., CTepeoTun. —M.: ®uamarnur, 2006. — 782c. (B
6ubnuotexe — 100 3K3.).

3. 3ucman IA., Togec O.M. Kypc obuieii pusuku. B 3-xTT. [DnexTpoHHbif pecypc] — CM6.: NlaHb, 2007.

T. 1: MexaHuka. MonekynapHaa ¢pusnka. KonebaHua 1 BONHbL. — 7-e u3a. — 352 c. Pexum goctyna on-
line ¢ komnbtoTepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&p!1 id=505.

T.2: DneKTpuuecTBO W MarHeTMsm. - 7-e w3n. —352c. Pexvum  pfoctyna on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&p!1 id=151 ¢ komnbioTepos TYCYP.

T. 3: OnTuKa. Pn3nKa aToMOB 1 MONEKYA. ®dU3nNKa aTOMHOro A4pa ¥ MUKpoUacTuL. — 6-e u3a. - 512 c.
Pexum [ocTyna on-line o KOMNbLIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=258&pl1 id=508.

2. JononHuTenbHanA nuTepartypa:

1. Casenves W.B. C60pHMK BONPOCOB M 3a4a4 no obuiein pusmnke. [PnekTpoHHbIA pecypc] — 5-e u3A.,
cTepeoTun. ~Cné6.: NaHb, 2016. - 292 c. Pexum poctyna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&p|1_id=71766 ¢ komnbiotepos TYCYP.

2. Wpogos W.E. MexaHuKa. OcCHOBHble 3aKOHbl. — 8- 134, cTepeoTun. —M.: BUHOM. Nabopatopun
3HaHwit, 2006. — 309 c. (B 6ubnunoteke — 99 3K3.).

3. Upogos W.E. ®u3nKa MaKPOCUCTEM. OCHOBHbiE 3aKOHbl. — 3-e w34, CTepeoTun. - M.: BUHOM.
Na6opatopus 3Haxui, 2006. — 207 c. (B 6ubnmnoTeke — 50 3K3.).

4. Upopos W.E. INeKTPOMATHETUIM. OCHOBHbIE 3aKOHbi: YuebHoe nocobue pna By308. — 5-€ u3A. ~M.:
EMHOM. Nla6opaTopua 3HaHui, 2006. = 319 c. (B 6ubnnoteke — 101 3K3.).

5. Upopos W.E. BonHoBble MPOLECCHI. OcHOBHble 3aKOoHbi: yuebHoe nocobue. — 3-e u3g. — M. BEUHOM.
Na6opatopua 3Hanuii, 2006. - 263 c. (B 6ubnuotexe — 100 3K3.}.
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6. Mpoaos W.E. KeaHToBas $u3smka. OCHOBHbIE 3aKOHbI: YuebHoe nocobue A8 By30B. — 2-e u3g., gon. — M.:
BMHOM. Nabopatopus 3HaHuit, 2004. — 256 c. (B 6ubnnorere — 100 3k3.).

7. Wpopos W.E. 3apaun no obuieit Ppusnke: Yuebroe nocobue ana s8ysos. — 7-e u3g,., crepeotun. —M.:
BEWMHOM. labopatopua sHanmid, 2007. — 431 c. (B 61bnmnoTteke — 496 3ka.).

8. Yepros A.T,, Bopobbés A.A. 3aaauHuK no dusnke: YuebHoe nocobue ans BTy3os. — 8- n3g., nepepab. u
Aon.— M.: ®usmatnut, 2007. - 640 c. (B 6ubnuoTteke — 99 3K3.).

S. BonbkeHwTeliH B.C. C60pHuMK 3aaay no obwemy Kypcy dusukiu: YuebHoe nocobue ana BTY30B. — 12-e
“3a., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnuorexe — 148 3K3.).

10. Kosbipes A. B. Kypc nexkuumii no ¢pusmnke: Yue6HMK. — TOMCK: TYCYP, 2007. ~ 421 c. (B 6ubanoTteke — 697
3K3.).

11. KanawHwukoB H.M., KoxesHukos H.M. dusuka. NHTepHeT-TecTMpoBaHue 6a30BbIX 3HAHMIA. [neKTpoHHbIN
pecypc] ~1-e ZET: -Cné6.: NaHb, 2009. -160c. Perkum joctyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=172 ¢ KomMnbioTepos TYCYP.

12. No3osckuit B.H. Kypc pusuku. B 2-x . [3nekTpoHHbIl pecypc] — 6-e u3a,, ucnp. u gon. — CNG6.: Naus,
2009.

T. 1: dusnueckne 0CHOBBI MeXaHUKMY. JNEKTPUYECTBO M MarHeTsm. dusmnka KonebaHui W BOAH. —
576 c. Pexknm pocryna on-line c KOMNbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pil cid=25&pl1 id=236.

T.2: KsaHnToBana ¢u3mka. CraTUcTUuecKas du3nKa U TepmogMHamMUKa. Cospemennan ¢usnueckan
KapTuHa Mmupa. - 608 c. Pexxkum Aocryna on-line:
http://e.lanbook.com/books/element.php?pll Cid=25&pl1_id=239 c komnbrotepos TYCYP.

13. Casenbes U.B. Kypc obuieii ¢pusanku. B 3-x Tr. [3nexTpoHHbIit pecypc] - CN6.: Nawb, 2011.

T. 1: MexaHuka. MonekynapHan ¢u3mnka. - 11-e usg., crepeotun. — CMN6.: NaHb, 2011. - 432 c. Pexxum
hoctyna on-line c KOMMbIOTepoB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=2038.

T. 2: SNeKTPUYECTBO U MarHeTusm. BonHbl. OnTUKa, — 11-e u3p., crepeotun. —CN6.: flanb, 2011. —
496 c. Pexxunm Aocryna on-line c KOMNbIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 Cid=25&pl1 id=2039.

T. 3: KsaHTOBaa ontuka. ATomHas ¢usuka. dPusnka TBEPAOrO Tena. OuaMKa aTOMHOIO anpa u
SNIEMEHTAPHbIX YacTuu,. — 10-e u3a,., ctepeotun. — CN6.: Naub, 2011. -~ 320 c. Pexxum gocrtyna on-line
¢ komnbiotepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=258pl1 id=2040.

14. ®puw C.3,, Tumopesa A.B. Kypc o6ieti $u3uku. B 3-x 1T. [InekTponHbIi pecypc] — CM6.: Naub, 2009.

T. 1: dusnueckme OCHOBLI MeXaHMKM. MonekynapHaa ¢u3smka. KonebaHua u BoaHbl. — 13- n3a,.,
cTepeoTun. - Ccné.: NaHb, 2008. - 480 c. Pexum Joctyna on-line:
http://e.lanbook.com/books/element.php?pil cid=258&pl1_id=416 c komnsioTepos TYCYP.

T. 2: IneKTpUYECKME 1 3NEKTPOMArHETUYRCKME ABNCHUA. — 12-e u3p,, crepeotun. — CN6.: Naxb, 2009.
=528 c. Pexkum pocryna on-line: http://e.lanbook.com/books/element.php?pll cid=25&pll id=418

C Komnbtotepos TYCYP.
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T. 3: Ontuka. AtomHaa dusuka. — 10-e u3a,, crepeoTun. — CN6.: Nanb, 2009. — 656 . Pexkxum poctyna
on-line ¢ komnbiotepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 _id=418.

12.3. YuebHo-meToguueckue nocobusa n nporpammioe obecneyeHune

1. YuebHo-Memoduueckue nocobua 0nA NpPaKmMuyecKux saHamuili u camocmoamensHol pabomeol
[3neKTpoHHbIN pecypc]:

2.1. Yyxkos HO.MN. Pabota u 3Heprvs. 3aKOHbl COXpPaHeHUA B MEXaHMUKE: c60pHMK 3aday AnA
NPaKTUYECKUX 3aHATMIA. — Tomck: TYCYP, 2010. — 24 c. Pexxvm Aoctyna cBoBOAHbIA ANA CKAYUBAHUA!
http://edu.tusur.ru/training/publications/1100.

2.2. NAunk A.B., Marasunnukos AJ1., TposH N1.A. MonexkynapHas ¢u3uka: CHOpPHUK TECTOBbIX
BOMNpPOCOB ANA camocTonTensHoM paboTel U ANA NPaKTUHECKUX 3aHaTvit. — 2009. 30 c. Pexxum poctyna
cBO6OAHBIN ONA CKaUUBAHUA: http://edu.tusur.ru/training/publications/1234.

2.3. lauun A.B., MarasuHuukos AJl.,, Opnosckas N.B. TepmoguHamuka. “acte 1 C6opHUK
TecToBbIX BONPOCOB ANA CaMOCTOATENBHOW paboThl U Q1A NPAKTUUYECKNX 3aHATANA. — 2009. 43 c. Pexum
[oCTyna cBO6OAHBIN A7 CKAYUBAHUA: http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa A.W., flaunu A.B., MarasuHxukos A TepmoguHamuka. HacTb 2: CH60pHUK TeCTOBbIX
BONPOCOB gNA CaMOCTOATEeNbHOM paboThl M ANA NPAKTUHECKUX 3aHaTHil. — 2010. 22 ¢. Pexxum gocrtyna
cBo6OAHbBIM ANA CKAYUBAHMA: http://edu.tusur.ru/training/publications/1236.

2.5. bBypauesckuit 0.A. BonHOBaA ONTUKa: MeTopuueckoe nocobue. CHOpHUK TECTOBbLIX BONPOCOB.
-20089. 24c. Pexum pocryna cBO6OAHbIN ana CKaunBaHua:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxkos H0.[1. InemeHT bl aTOMHOW PU3UKK U KBAHTOBOI MexaHuKku: YuebHo-meToan4eckoe
nocobue. C60PHUK TECTOBbLIX BONPOCOB. — TOMCK! TYCYP, 2011. — 68 c. Pexxum focTyna csoboaHbI anA
CKa4YMBaHMA: http://edu.tusur.ru/training/publications/1104.

2. YuebHO-memooduyeckue nocobun 011 8bINOMHEHUA naGopamopHbix pabom [dnekTpoHHbIK pecypcl:

3.1. bypaosuumx B.A., Tposar /1A, OnHaMmnKa ManTHUKa Ob6epbeka: MetoauHeckne yKasaHua K
nabopatopHoi  pabote. —2007. 13c Pexum aoctyna  cBoBoaHbIM  ANA CKAUMBAHUA:
http://edu.tusur.ru/training/publications/918.

3.2. Faneesa A.W., saHosa E. B. U3ydeHune 3/1eKTPOCTATUHECKOTO nona: Metoauueckne ykasaHus
kK nabopatopHoih pabore. —-2011. 11c. Pexum pgocryna cB06OAHbIM  ANA  CKAYUBAHUAL
http://edu.tusur.ru/training/publications/926.

3.3. Meanosa E.B. W3yueHue MarHMTHOro NOAA Kpyrosoro ToKa: MeTtognyeckue ykasaHua K
na6opatopHon  pabore. —2007. 12 ¢.  Pewum foctyna  CBOBOAHBIN - ANA  CRAUUBAHUA:
http://edu.tusur.ru/training/publications/863.
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3.4. Bypauesckuii H0.A. Onpepenenuve yaenbHOTO 3apafa 3NEKTPOHA MeTOAOM MAarHETpoHa:
MeToauueckue ykasaHua K nabopatopHoit paborte. — 2011. 14 c. Pexxum poctyna ans CTyAEHTOB,
coTpynHukos TYCYP: http://edu.tusur.ru/training/publications/864

3.5. bypaosuumH B.A., Tposx /LA, M3yueHne 3aTyxalouwmx 3NEKTPOMArHWTHbIX konebaHui:
MeToauueckue ykasaHua K nabopatopHoit pabote. —2007. 14 c. Pexxum poctyna csobopHeit ans
cKkauusanun: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckan f1.B. U3yuenne uxTeppepeHunn NasepHOro nanyyenna: Metoguyeckue yKasanmua
K nabopaTopHoii pabote. —2010. 9c. Pexum goctyna cBo6OAHbIA AN CKaYMBAHUA:
http://edu.tusur.ru/training/publications/511.

3.7. depopos M. B., Bypaosuuun B. A. BHewHuii doToapdekr. Usyuenne 3akoHa Cronetosa u
npoBepka dopmynbl JMHWTeMHa: MeToauueckne ykasauua kK nabopatopHoi paborte. — 2009. 11 c.
PesknM 4oCTyNa cBoBOAHbIA Ans ckaunBaHua: http://edu.tusur.ru/training/publications/851.

3.8.3axapos H.A., Kupunnos A.M. WccnefosaHue cnekTpa atoma Boaoposa: Metoauueckue
yKaszaHua K nabopaTopHoii paborte. —2011. 18c. Pexum poctyna ceobogHbii AR CKauMBaHuA:
http://edu.tusur.ru/training/publications/917.
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