MHHHCTEPCTBO OBPA30OBAHUS U HAYKH POCCHMCKOMN ®EJEPALIUN
MenepanbHOE TOCYJAPCTBEHHOE OIOJDKETHOE 00pa3oBaTebHOE YIPEKICHHE
BBICIIETO MPOGECCUOHATBHOrO 00pa3oBaHus

«TOMCKHHA I'OCY IAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUS U
PAJJUODJIEKTPOHUKW »

,  YTBEPXKIAIO
Hpop%p o yuebHo# pabote
7/ /&,,Q& ILE. Tposin
« § % 04 2016 .

PABOYAS TIPOIT'PAMMA YYEBHOM JAUCHHUAILIUHBI
Puszuxka

YpoBenn ocHoBHOH 06pazoBaTe/ibHON NporpaMMbl bakanaBpuar

Hanpasnenne noarorosxu 11.03.04 ""3j1eKTpOHHAKA H HAHOYIEKTPOHHKA'"'

Mpodpuns ) "KBaHTOBASI M OITHYECKAS )JIEKTPOHHKA"'
®opma obyuenns oYHas

DaKysibTer DJIEKTPOHHON TEXHHUKH

Kadenpa oIl

Kype(s1) 1.2 Cemectp(bl) 2, 3,
Yu4ebublil naan nabopa 2013 —2014 ronos

Pacnpenenenue paéogero Bpemenu:

B | B 2
S 15 |zl B
Ne Buab1 yue6Hoii paéorsl SNS e 3 z
S S |®| &
1 | Jdexnun (JI) 48 | 36 | 84 | uacom
2 | JlabopaTopHble paboThi (JIP) 32 16 | 48 | uacos
3 | lIpakrnyeckue 3ausitas (I113) 40 | 38 | 78 | uacoB
4 | Kypcosoii npoekr / pabota (KPC) (ayauropusn) - - — | yacoB
5 | Beero ayIuTOpHBIX 3aHATHI 120 | 90 | 210 | yacoB
6 U3 uux B HHTepakTHBHOI dopme | 20 | 30 | 50 | gacom
7 | CamocTtoaTenbHas pabota cryaenros (CPC) 132 | 90 | 222 | yacos
8 | Beero (6e3 sx3amena) 252 | 180 | 432 | yacos
9 | CamocronaTenbHas paGoTa Ha MOATOTOBKY M cavy dk3aMena | 36 | 36 | 72 | uacom
10 | O0masn TpynoéMKocTs 288 | 216 | 504 | uacos
(B 3a4ETHBIX eMHUIaX) | § 6 14 | 3ET

3aver ceMecTp
DK3aMeH 2,3 cemectp

Tomexk 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokosn Ne 113 ot « 20 » 4 2016 1.
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Paboyas mnporpamma cocraBieHa ¢ y4€roM TpeOoBaHuii DepepansHOro
I'ocy napcTeBeHHOro 00pa3oBareabHOro cTanaapra Beiciiero oopazoanus (GI'OC BO)
o HanpasieHuto noarotosku 12.03.03 — «Potonuka u ontouHbpopMaTUKa» (YpoBEHL
OakanaBpuara), yTBEp)KICHHOrO MpuUKazoM MUHHCTepcTBa 00pa3oBaHUS W HAYKH
Poccuiickoit ®enepanun ot 12 mapra 2015 r. Ne 218, paccMoTpeHa u yTBepKIeHa Ha
3acefannu Kadenpsl puznku 20 anpens 2016 r., nporokos Ne 113.

Pa3pabotumk:

JoleHT kadenpsl GU3HKH 77> B.A. Bypnosunun

3aB. kad. ¢uzuku, npodeccop E.M. Okc

Paboyas mnporpamma coriacoBaHa C
BBIITyCKaroIlel KadeapamMu CrelHalbHOCTH

aKyJbTeTOM, MNpOGUIUpPYIOWEH U

/ Hexan ®OT, noueHt A.N. Bopouun

3aBenyommi npobunupyromei
[ xadenpoii D11, mpodeccop C.M. llanpapos

/ 3aBeqyIOLIMii BRITYCKAIOINEH

kadenpoii 1, mpodeccop C.M. lllannapos
JKenepThl:
Kad. GU3HKH JIOIIEHT A.B. MenoBHHK
(MecTo paboThI) (3aHMMaeMas IOJDKHOCTE)  (TIOIIIHCH) (MHULIMABL, GaMuITHs)
kKad. PO JIOLIEHT i Z—’A’%— —  HW.A. Unctoenona
(MecTo paboThI) (3aHUMaeMast 10DKHOCTD) (moanuce) (uHUIMAITEL, haMHEITHS)
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1. HEJH U 3AJJTAYHN JUCTIMIIJIMHBI

AucimmumiHa  «@usuka» M3ydaeTcs B NEPBOM, BTOPOM M TpeThEM ceMeCTpe |
NpEAyCMAaTPHBAET YTCHHE JICKIMH, MpPOBEJCHHE IPAKTHYECKHX M J1abOpaTOPHBIX 3aHSTHIA,
NOJIy4eHHEe Pa3IHYHOIO PoAa KOHCY/IbTAlHH.

Heabro nucnannnel «@usuka» sisercs Gopmuposanue y crymentos TYCYP uenoctaoro
IPEICTaBICHHS O (U3HYECKMX TpONeccax M SBICHUSX, NPOTEKAONUX B IIPHPOJE, MOHHMAHHSA
BO3MOXHOCTEH COBPEMEHHBIX HAYYHBIX METOMOB IO3HAHHA IIPHPOIBI U BIANEHUS MMH HA yPOBHE,
HeOOXOJXMMOM  JUIS  peIleHHs NPaKTHYECKHX  3a/a4, BOIHHKAIOMIHX IIPH  BHIIOJHEHHH
poQeCCHOHANBHBIX 00A3aHHOCTEH.

3anaveii m3yqenns Kypca QH3HKH SBIAETCS OCBOCHHE CTYAECHTAMH H YMEHHE HCIIONb30BATh:
® OCHOBHEIX HOHSTHH, 3aKOHOB M MOJENCH:
> MeXaHHKH;
> TepMOJIHUHAMHKHU;
» DJIEKTPHYECTBA ¥ MArHETH3MA,
» Koyebanuit ¥ BOJH;
> OITHKH;
® METOJ0B TEOPETHIECKOr0 H SKCIIEPHMEHTAILHOTO HCCIIEIOBAHHMN B (PH3HKE;
® METOJO0B OIEHOK NOPAIKOB PUIHYECKHX BEJIMYHH.

2. MECTO JMCHUIIJINHBI B CTPYKTYPE OOII

Hucunmumea  «Du3MKa»  OTHOCHTCS K 4MCIy [JUCHHUIUIMH — MAaTEMATH9ecKoro W
€CTECTBEHHOHAY4HOro nukia (6asosas wacte B1.5.6). 3HaHH® M HABBIKH, MOJYYEeHHBIE TNPH e&
H3YYCHHUH, HCHONB3YIOTCA B  MOCIHEAYIOIMX JUCHMIUIMHAX  NPO(PECCHOHANBHOTO KA
(«DNEeKTPOTEeXHAKA H OJEKTPOHHKA», «DH3HYeCKHe OCHOBBHI 3NEKTPOHHKH», «TBeproTenbHas
JJIEKTPOHHKA», «MHKPOBONHOBas 3MeKTpoHHKA», «DH3MKA KOHACHCHPOBAHHOTO COCTOSIHHSY,
«Hanoanexrponnka», «OCHOBB NPOCKTHPOBAHUS 3JIEKTPOHHOH KOMIOHEHTHOM 06a3b, «OCHOBBI
TEXHOJIOTHH  JJIEKTPOHHOH  KOMIIOHEHTHOH 6asbl», «MartepHaibl 3IE€KTPOHHOH —TEXHHKHY,
«Dunocodusay, «be30MacHOCTb KUZHENEATETLHOCTH ).

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS JUCLMILINHbBI

[Ipotecc wm3yuyeHHs aucUUIUIMHE «DHIUKA» HampasjieH Ha (OpPMHpPOBaHHE ClleIyIOMIMX
KOMIIETeHIIHH:

obwenpoeccuonanvusie Komnemenyuu (OI1K):

1) crocoGHOCTL NPeNCTaBIATE aIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHI HAYUHYIO KapTHHY
MHpa Ha OCHOBE 3HAHMS OCHOBHBIX IOJIOKEHHH, 3aKOHOB M METO/OB €CTECTBEHHBIX HAYK H
mareMaruku (OIIK-1).

B pesynomame uzyuenus kypca gpuzuxu cmyoennivl 00axncHbi:

3HaTh QU3HYECKHE OCHOBBI MEXAHHKH, MOJIEKYISIPHOH (HU3MKH, NPUPOLY KoleGaHHid H BOMH,
OCHOBBI MOJICKY/ISIDHOH (H3MKH H TEPMOJMHAMUKH, IEKTPHYECTBA B MarHETH3MA, OTITHKH, ATOMHOM
U a1epHOH PU3HKH.

YMersb uCIONBb30BaTh TEOPETHUECKHE 3HAHMS NIPH OOBSICHEHHH DE3YNBTAaToB SKCIEPUMEHTOB,
NPUMEHATE 3HAaHUA B 00NacTH (QU3MKM JUIA OCBOEHHsS 0OLIENPOpECCHOHANBHBIX AHCHAIUIME M
peleHHs npodeccHOHaNbHBIX 3aj1ay.

Baaaers HaBrIKaMu GU3MYECKUX HCCIleJOBAHMIL.

2) cnocOOHOCTE BBIABIATE €CTECTBEHHOHAYYHYIO CYIIHOCTD TPOGIIeM, BOZHHKAIOMMX B XOJIE

NpOGECCHOHANBHOR NeATENHHOCTH, NPHBICKATh JUIA MX DEIUEHHsS COOTBETCTBYIOLIMIl duznko-
MateMarndeckui annapar (OIIK-2).
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B pesynbmame usyueHus Kypca u3uKu cmyoeHmst 00yicHbL:
3HATH OCHOBHBIE 3AKOHBI MEKTPOHUKH, a TAK)Ke 0COOCHHOCTH UX TPOSIBIICHHAS B yCTPOHCTBAX
HAHODJIEKTPOHUKH.
VMeTh HCIIONBb30BaTh (H3UKO-MaTeMaTHIECKHH anmapar /Uil peHICHHA KOHKPETHBIX 3a/1a4 B
001ACTH JIEKTPOHHKH H HAHODJICKTPOHUKH.

Baagers HaBeIKaMu 00pabOTKH IKCIIEPUMEHTAIBHBIX PE3yIbTATOB.

3) crnocoGHOCTH CTPOMTH TNpocTelinme ¢GuU3NYecKHe M MaTeMaTUyeckue MOJeH
npuGOpOB, CXEM, YCTPOICTB M YCTaHOBOK DJIEKTPOHMKH M HAHOIJICKTPOHHKH pa3IMIHOTO
GYHKIMOHAJIBHOrO HA3HAYEHHs, a Takke HCIONb30BaTh CTAHAAPTHRIC [POTPAMMHLIC
CPENICTBA UX KOMIIBIOTEpHOro MojieupoBanus (IIK-1).

3natb OCHOBHBIE NPHHIHIE! GYHKIHOHUPOBAHHS yCTPOHCTB IEKTPOHHKH H HAHOOJICKTPOHHKH.

VMerb H306pa3suTh QYHKIHOHANLHYIO CXEMY YCTPOHCTBA 3JIEKTPOHHKH U MOSACHHTH XapaKTep
B3AMMOJIEHCTBUS Y3JIOB.

Baapers CTaHAapTHBIMU IIPOTPaMMHBIMH Cpe/ICTBAMH KOMIBIOTEPHOI'O MOACIHAPOBAHNA.

4. OBBEM JUCIIAITIJIMHBI 1 BHUABI YYEBHOM PABOTHI
Tabnuna 4.1.

Cemectpsl Beero
Bupl yueOGHOH paboThI 4acoB
2 3

AyauTopHble 3aHATHS (BCETo) 120 90 210
B ToMm yucrne:
Jlexuuu (JI) 48 36 84
JlaGoparopHsie paboTsl (JIP) 32 16 48
[Tpaxtuueckue 3anatus (I113) 40 38 78
Kypcooit npoekT / pabota (KPC) (aymurtopHast Harpyska) - — —
JIpyaue 6uobL ayoumoprot pabomol
CamocrosiTeJbHas pabota (Bcero) 132 9 222
B Tom gucre:
[TpopaboTKa JEKIMOHHOr0 MaTepuaa 24 18 42
[ToarotoBKa K NPaKTHYECKUM 3aHATUAM 30 20 50
BeInoJHeHAE HHANBHIYATBHBIX TBOPUECKUX 3aJaHUN 32 20 52
[TonroToBKa K KOHTPOJIBHBIM paboTaM H KOJJIOKBUYMaM 24 20 44
TToaroroeka K JJaOOpaTOPHBIM 3aHATHIM 22 12 34
CaMOCTOSITENbHOE H3YUCHHE TEM TEOPETUIECKON JaCTH - - -
IoaroroBKa K dK3aMeHy 36 36 72
Bu1 IpOMEKYTOUHOR aTTecTaluH (3a4€T, 9K3aMeH) JK3. DK3.
Oo0masi TpYAOEMKOCTD 4ac 288 216 504

3auéTHbie ¢ THHANIBI TPYAOEMKOCTH 8 6 14

5. COAEP)KAHUE JUCHMIIINHbI
5.1. Pazaebl AMCUHMILIHEBI H BHABI 3aHATHI
Ta6muua 5.1.
No Haumenosanue paszeia T 3 1 | cpe Bcero | ®opmupyemsie
JUCTUTLINHBI yac. | KOMIETEHUHH
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Bropoii cemectp
1 | Mexanuka 16 14 8 40 78
5 Monekynsapras  dusuka 14 2 12 44 82 OIlK-1
TEpPMOJHHAMHKA OIIK-2
3 BJICKTpOCTaTPlfa. [ocrosHHbIH 18 14 12 48 92 [TK-1
IEKTPHYECKUH TOK
Tpernii cemectp
4 | DiekTpoMarHeTH3M 12 14 4 30 60 OIIK-1
5 | Konebanus 1 BOJHBI 14 14 8 32 68 OIIK-2
6 | Bonnosas onruxa 10 10 4 28 52 [TK-1
10 | Beero: 84 78 48 | 222 | 432
Hroro: 432 gaca
5.2. Copeprkanse pa3esioB TUCHHILTHHBI (10 JEKIHAM)
Tabnumna 5.2.
No HaumeHnoBaHue Tpynoém- DopmHpyembre
a pasnena CoaepxaHue pazaena KOCTh KoMneTenIHA
JIMCUHUILTHHBL (uac.)
Bropoii cemecTp
1 | Mexanuka 1.1. ®usnka kak GyHIaMeHTaNbHAs HayKa. 16
1.2. Kunemaruka.
1.3. JInnaMuka MaTepHaIbHON TOYKH.
1.4. 3aKOHBI COXpaHEHHS.
1.5. Mexanuka TBepAoro rena.
1.6. OCHOBBI PeNATHBHCTCKOM MEXAHUKH.
2 | Moaexyasip- | 2.1. YpaBHeHUsI COCTOSHHS HACATHHOTO rasa. 14
Has ¢pusuka u | 2.2. Mzonponeccs! neanbHOro rasa.
TepmoauHamu | 2.3. Kiaccuyeckue CTaTUCTHKY. OIIK-1
Ka 2.4. sIsnenus nepeHoca. OIIK-2
2.5. O6paruMble 1 HeOOpATUMBIE TIPOIIECCHI. HK-1
2.6. DHTpomHus.
3 | Daekrpocra- | 3.1. DiexTpocraTHueckoe MOJE€ B BaKyyMe. 18
THKA., 3.2 DNEKTPOCTaTHYECKOE oJe B
HocTossHnbIi | THITEKTPHKE.
iekTpudee | 3.3. IIpoBOIHUK B DJIEKTPHUECKOM IIONIE.
KHH TOK 3.4. DHeprus 31eKTPHYECKOro Hois.
3.5. IlocTOSIHHBIH 3JIEKTPHYECKHI TOK.
Tpernii cemectp
4 | daextpomarn | 4.1. MaraurtHoe none B BakyyMme. 12 OIK-1
eTH3M 4.2. MarHuTHOE 110JI¢ B BEIIECTBE. OIlK-2
4.3. DIeKTpoMarHuTHas MHIYKIIU. [K-1
4.4. YpaBuenus Makcpesna.
5 | Kounebanus wu | 5.1. Konebanus. Mexanuueckue 17} 14
BOJIHBI NIEKTPOMarHUTHBIE KOJIeOaHus.
5.2. Bonuel. BonHel B ympyroit cpene.
DIEeKTPOMAarHUTHBIE BOJTHBI.
6 | BoanoBasi 6.1. MUatepdepenuus crera. 10
ONTHKA 6.2. Tudpaxus ceera.
6.3. llonsipuzariusg cBera.
6.4. CroiicTa " 0COOEHHOCTH
pacrpoCTpPaHEHHs  CBETOBBIX  BOJH B
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( i ‘ pasnuyHBIX cpejax. Jlucnepens cBera. \

5.3. Pazaenbl AMCHMINIMHBI M MEKIHCUMIUIMHAPHBIE CBSI3H ¢ o0ecneYHBAaOMHMH
(npeabITy mHMHA) B 06ecriedHBaeMbIMH (I10CIE1YOMIHMH) AHCHHILIHHAMEA

Tt OCBOEHHMS pa3leNioB THCHHILTHHE «DH3uKa) HEOOXOMMBI 3HaHHS, IOTYYEHHBIE B IIKOJIE
| MOJIyYaeMble TapalIeNbHO IPH H3YYeHHH JTUCIUIUIMHEBL «MaTeMaTHIeCKHH aHaTu3».

Paznensl auCHMIUMHBL  «@DH3MKa» CBA3aHbI € pasfieslaMHM  nociedylowux  JUCIUILTHH
«IIpodeccronanbroro mukia (6a30Boit 061IenpodecCHOHATEHOM YacTH)» pabouero y4eOHOTO IUIaHa:

Tabmuna 5.3.

Pazzennt pH3NKH 11213 6 7809
JAucunnInabI
DJIEKTPOTEXHHUKA U 3JICKTPOHHKA i+t +
TeeproTenbHas 3JeKTPOHUKA + + +| +
MukpoBoaHOBAas 3JEKTPOHHKA + +H A+ + +
du3MKa KOHISCHCHPOBAHHOIO COCTOSIHUS +| +| +
HanoanexTpoHuKa +H | F |t
OCHOBBI IPOEKTHPOBAHHS ICKTPOHHON KOMIIOHEHTHON Ga3bt +| H| H ] ]+
OCHOBBI TEXHOJOIHH JJIEKTPOHHOM KOMIOHEHTHOH 6a3bl ++
Marepualibl 2IEKTPOHHON TEXHHKH + ] ]+
dusnuyecKue OCHOBBI KBAHTOBOH H ONITHYECKON 3JCKTPOHHKH ai e el Bl B I
dunocodpus +| + +
be3onacHoCTh KHU3HEAEATEIbHOCTH + H |t

5.4. CooTBeTCTBHE KOMOETEHINH, GopMHpYyeMBbIX IPH H3y4YeHHH JUCIHUILIHHBI, H BHI0B

3aHATHH
Tabnuna 5.4.
Ilepedens Bu el 3ansaTuii BopME KOHTPOITS
KOMTIETeHIUH J| 13 | JIP | CPC
OIIK-1 Omnpoc. Tect. KorrponsHas paboTa (KOJLIOKBAYM).
OIIK-2 + 1+ | + + | 3ammra nabGopaTopHo#i paboTBl (TeCT, YCTHBIH
11K-1 orpoc). DK3aMeH.

6. METO/bI 1 ®OPMbI OPTAHU3AIIMH ObYUEHUSA

JInst YCIEUTHOTO OCBOEHHS JMCIMIUTHHBI TIPUMEHSIOTCA  pasjinvHbIe 00pazoBarelbHbIE
TEXHOJIOIHH, KOTOpPBIE 06eCHeuHBAIOT NOCTIXEHIE MIAHAPYEMBIX PE3yIbTaTOB 00y4YeHHs COTNacHO
OCHOBHO# 00pa30BaTENBHOM MporpaMMe, ¢ yuérom TpeboBaHu# K 00BEMY 3HAHUI B HHTEPaKTHBHON

dbopme.
6.1. TeXHO/IOTMH HHTEPAKTHBHOTO 00y4YeHHs NPH PasTnuHbIX Gpopmax 3HAHHIH
Tabnuua 6.1.

®opmer | Jlexkiun | [Ipaxtuueckue | JlabopatopHsie Bceero
Metobl (4ac) 3aHATHS (Jac) paboTsl (4ac) (dac)
OO6cyx/IeHHEe IPE3CHTAlH U 6 12 18
JIEMOHCTPAIMH ONBITOB
PaGota B koManJe 8 8
YcTHBIN onpoc WK
TECTHPOBAHHUE TIPH JOIYCKE H
3alIuTe
n1abopaTopHbIX pabot
[Ty6nuunas 3amuTa 1 pazdop
y TOCKU HMHAUBHIYaIBHBIX 10 10
TBOPYECKUX 3a/laHHH H TECTOB

14 14
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Htoro HHTEPaKTHBHBIX 6 10 14 50
3aHATHH
7. JABOPATOPHBIN IPAKTUKYM
Tabumna 7.1.
Tpyno-
Ne Ne pasnena Haunmenopanue nabopatopsbix pabot eMl:;c};CTb OIIK, TIK
/11 | JUCITHTUTHHEL
(vac.)
Bropoii cemectp
1 1 e KuHemarnka PaBHOYCKOPEHHOTO 8
BpallEHHS.
e Jlunmamuka mastTHHka OGepOeka.
2 2 e Usyuenue pacnpeseeHus 4
Makcsenna.
3 3 e l3yuende CBOWCTB IHDIEKTPHKOB B 8
[10JI€ IJIOCKOTO KOHJICHCATOPA.
e 3mepeHue yIETBHOTO
IEKTPHUECKOTO CONIPOTURIIEHUS OI1K-1
METaJIOB. OIIK-2
Tpetnii cemecTp [TK-1
4 4 e Usyuenue MarHaTHOTO oISt 8
KpyroBOro ToKa.
5 5 e CloXeHHEe B3aHMHO 8
NEepNEHIUKYISPHBIX KOJIEOaHUIH.
Ourypsl Jluccaxy.
e HMsyuenue 3aTyxaromux
JNEKTPOMArHUTHBIX KOJICOAHHH.
6 6 o 3yuenue uHTepdhEpeHUHH 1a3€PHOTO 4
n3aydennd. Onwit Ownra.
8. HIPAKTHYECKHE 3AHSATHUSA (CEMHUHAPBI)
Tabnuua §.1.
Tpyno-
Ne | Nepasnena HanmMeHoBaHMe IPaKTHYECKUX 3aHSATHH eMI;};CTI) OIIK, TIK
/I | JTACHUILTHHBI
(gac.)
Bropoii cemecTp
1 1 KuneMatuka noctynarebHOro U 2
BPALIATENBHOIO IBHIKCHHS.
2 3aKOoHB! AUHAMHUKH TTOCTYNATEILHOTO 2
JBIDKEHHS M BpaIllaTeNIbHOT'O ABHOKEHH.
3 Pabora u sueprus. 2
4 3aKOHBI COXPaHEHUs UMITYJIbCa, MOMEHTA 2
HMITyJIbca H SHEPTHH.
5 PensatuBuctckas Mexanuka. Teopus 2 OTTK-1
OTHOCHTEJILHOCTH.
6 2 Pacnipenenenns Makcsenna u bonbiMana. 2
7 TenoemkocTts raza. @opmyia Maiiepa. 2
8 IlepBoe Havyano repMoanHAMUKH. [ IHKIIBL. 2
9 BTopoe Hauajio TePMOJMHAMHKH. JHTPOTIHS. 2
10 3 3akon Kynona. Hanpsoxénnocts 2
siekTpudeckoro nojs. TeopeMma [aycca.
11 [oternuan. CBsA3b MENJLY HANPSHKEHHOCTBIO H 2
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noreHuuanoM. Pabora cui
HIEKTPOCTATHYECKOTO I1OISL.
12 BelecTBo B 37€KTPOCTATHYECKOM TT0JIE. 2
Dnextpoemkocts. Konyiencaropsl. CoenHenne
KOH/IEHCATOPOB. DHEPIHs
DJIEKTPOCTATUIECKOTO MO,
13 [Npasuna Kupxroga 11 nenei nocTosHHOro 2
toka. ItotHocts TOKA. K.I1.I. HCTOYHMKA TOKA.
Tpernii cemecTp
14 4 3akon buo-Casapa-Jlamaca. Cuna AMnepa. 4
Cua Jlopenna.
15 [TpuMeHeHHe TEOPEMBI O LIMPKYIIAIHA BEKTOPA 4
MArHHTHOW HHIYKIMHU JUId pacyéra noseH.
16 MarsuTHoe 1noJje B BELIECTBE. 2
17 DeKTpOMarduTHas HHAYKIMA. DHeprus 4
MarHuTHOTO IOJIA.
18 5 Fapmonuyeckue Kosebanus. CroxeHue 2 OIIK-1
rapMOHHYECKHX KOJIEOaHHH.
19 3aryxaromue kojiebanus. BuiHykAeHHbIC 4
KojeOaHus.
20 VYrpyrue BoJHbL. JIE€KTPOMArHUTHBIE BOJIHBI. 4
21 AKyCTHYECKHH ¥ ONTHYECKUH 3 pexT 4
Jlomuepa. Dueprust BonHbL [110THOCTE TOTOKA
SHEPTHUH.
22 6 Wurepdepennus cpera. 4
23 Judpakuus ceeta. 2 OIIK-1
24 Ionsipusanus cBeTa. 2 K-1
25 Hucnepcus ceera. 2
9. CAMOCTOSTEJBbHAS PABOTA
Tabnuma 9.1.
Ne | Nepasmena Temarnka caMoCTOSATENBHOR Tpyno- OIIK, Kontpons
B b paboTsl E€MKOCTh MK BBITIOTHEHUS
(Oemanuzayus) (vac.) paboThl
1 1-9 Ormpoc.
TecTsl.
[TpopaboTka JIEKLIHOHHOTO 4 KouTponbHBI
Marepuaia € paboThl
(KOJUIIOKBHYM
bl).
2 1-9 [ToaroroBka K MpakTHYECKUM Teer,
AR THSIM 50 OlIK-1 | romaiuHue
OIIK-2 | 3anaHHus
3 1-9 BrimosiHeBuEe HHIUBUIYaNbHBIX 57 TIK-1 | IIposepka /I3
TBOPYECKUX 3aXaHUHI
4 1-9 IToAaroToBka K KOHTPOJIEHBIM A4 [TpoBepka
paboTaM M KOJUIOKBHYMaM pabot
5 1-8 N Ompoc. Tecr.
[ToxgroroBka OT4ETOB MO
34 3amura
nmaboparopHbM paboTaM N
OTUETOB
6 1-9 [ToaroroBka u c/aya 3K3amMena 72 Ormpoc.
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[ IK3aMeH.
Hroro: 294 gaca

BTOPOU CEMECTP

Tembl MHAMBHIYANLHBIX TBOpYecKHX 3ajanuii: 1. Kumematuka MaTepHanpHOH TOYKH;
2. JluHaMuKa NOCTYNaTe bHOTO ABMXEHHUs; 3. J[MHAMMKA BpamaTelbHOTO IBWKEHHS, 4. 3aKoHbI
CoxpaHeHHs B MexaHuke; 5. Kiaccuueckme cratuctuky; 6. Tepmonunamuka; 7. 3axon Kymona.
Harnpsokennocts; 8. Ilotennuan u paGota; 9. MeTajuibl ¥ AHIIEKTPUKH B 3MEKTPOCTATHYECKOM MOJIE;

Tembi 1 u 2 KoHTPOABHBIX pador: 1. «KuHeMaTHKa MaTepUanbHOM TOUKHY; 2. «[lHHaMuKa
OOCTYNIATENIPHOTO JIBHXKEHHA», 3. «J/[MHAMUKa BpaIareabHOro JBHXKEHHS, 4. «3akoHBI
coXpaHeHHs B MexaHuke», 5. «Kiaccmueckme cratuctukmy»; 6. «TepMomunamuka»; 7. «3akoH
Kynona. Hanpsokensocts»; 8. IMorenuuan u pabota; 9. «BelecTBo B 3A€KTPOCTATHYECKOM [I0JE;
Tembr 1-ro u 2-ro kosutoxkBHyMa: 1. «Mexanukay; 2. «MonexynapHas GH3HKa H TEPMOIHHAMHKAY;

TPETUI CEMECTP

Tembl nnaHBHIYATLHBIX TBOPYECKHX 3afaHuil: 1. Marautocratuka; 2. JIBHXeHHE 3apsioB
¥ TOKOB B MAarHHTHOM 110J1€; 3. DneKkTpoMarHaTHas Haaykuus; 4. Kone6anus; 5. BonHbL
6. Uurepdepennus; 7. udpaxuus.

Tembl 1 u 2 KOHTPOJIBHBIX padoT: 1. «Marnurtocraruka; 2. «J[BHXKEHHE 3apAIOB M TOKOB B
MarHUTHOM I10Jie»; 3. « DNeKTpOMarHuTHAA HHAYKIHA»; 4. «Konebanusy; 5. « BoiHbBI».
6. «nTepdeperuns»; 7. «Iudpakuus».

Tempi 1-ro 1 2-ro Ko110KBUYMOB: 1. «DnexTpoMarneTusmy; 2. «KoneGaHus U BOJIHBIY.

10. IPUMEPHASI TEMATHKA KYPCOBBIX IPOEKTOB (PABOT)

He npexycMmoTpeHo yueOHBIM ILIaHOM

11. BAJUIbHO-PEUTHHI'OBASI CHCTEMA

Ocywmectsisercs B cootBeTcTBHH ¢ ITos10KeHHEM 0 NOPAAKE HCNOIb30BAHHS PEiTHHIOBOM
CHCTeMbI /UIl OLEHKH YCIeBAaeMOCTH CTyAeHTOB (npHKa3 pekTtopa 25.02.2010 Ne 1902) u
OCHOBaHa Ha O&ILHO-PEHTHHIOBOH CHCTEME OLICHKH YyCIEBAaeMOCTH, medcryromeii ¢ 2009 r.,
KOTOpast BKJIIOYAeT TEKYIIHH KOHTPOJIb BHIIIOIHEHHS 3JIEMEHTOB 00bEMa TUCIIMILTHHGI [10 3JIEeMEHTaM
KOHTPOJIA C IOABEIEHUEM TEKYINEro pelTHHra.

B mepsom cemectpe no gucummmiHe «®u3uka» MpeaycMOTpeH 3a4éT. Ilo OKOHYAHHH
ceMecTpa CTyZeHT, HaOpasuminii MeHee 50 GalIoB, CUMTAeTCs HEYCHEBAOIUAM, HE MONYYHBIIHM
3a4€T. CTyJA€HT, BLINOJIHMBIIMI BCe 3aMIAHUPOBAHHBIE JIabopaTopHbie padoThl 1 HaGpaBIIHii
cymmy 50 u Gonee 6ayuioB, monydyaeT 3a9€T «<aBTOMATOM ».

[o mucuunnvne «®@u3ukay HpoBelieHHe K3aMEHA BO BTOPOM M TPETHEM CEMECTpe SBIACTCS
obs3atenbubiM. Ilpu 5ToM OamibHas oueHka B cooTHomenuu 70/30 pachpesensieTcs Ha [Be
COCTaBJIAIOMIHNE: CEMECTPOBYIO H 9K3aMeHalMOHHY0. T.e. 70 06a110B MOXKHO IMOYYHTE 3a TEKYINYIO
paboty B cemectpe, a 30 6a/UIOB ~ 3a OTBETHI Ha JK3aAMEHE.

JUtst cTUMyTMpOBaHHSA IUIAHOMEPHOCTH pabOTBI CTY/IEHTA B CEMECTPE BBEJSH KOMIIOHEHT
CBOCBPEMEHHOCTH, KOTOPBIH NpPHUMEHSETCS (CyMMHPYETCs) TOJNBKO IUIA CTYAEHTOB, (€3 ono3faHui
OTYHTBIBAIOMINXCA TO IPOMEKYTOYHBIM DJIEMEHTaM KOHTPOJS (TECTBI, NpPaKTHYeCcKHe paboThl,
KOJUIOKBHYMEI).

Ha npoTskeHuMM Bcero cemecTpa TeKylias YCIEBAEMOCTh OLEHHBAETCS TOJBKO B Oaliax
HapacTaroUluM HTOI'OM, B TOM YHCJIE U Pe3yNbTAThl KOHTPOJILHBIX TOYEK.

Texymuii KOHTPOJL H3yYeHHS JMCUMILUIMHBI B KAXKIOM CEMECTPE COCTOMT M3 CIICAYIOMIHX
BUJIOB!

— KOHTPOJIb 3a YCBOCHHEM TEOPETHYECKOIO MaTepHalia — TNpoBedeHHe 4 MTHCEMEHHBIX
KOHTPOJIbHBIX PaboT U KOJUIOKBHYMOB;
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— KOHTPOJIb 33 TIPABHJIBHBIM BBINOJTHGHHEM IPAKTHYECKMX paboT — MpOBElCHHE Ha
NPaKTHYECKHX 3aHATUAX 5 — 7 TECTOB;

— KOHTPOJIb 32 BBIIOJIHEHHEM 1a60paTOpHBIX pabor.

[To pesynbTaTaM TeKyIIero KoHTpois GOpMHUPYETCst HOMYCK CTYICHTA K MTOTOBOMY KOHTPOJIHO
— K3aMeHY [0 JMCIHIUTMHE. DK3aMeH OCYIIeCTBISETCS B BHJE ONPOCA IO TEOPETHHECKOH YacTH
JIACTIUTLIIHBL.

B cocTaBe CyMMbI 0amioB, TOMyYeHHOH CTYAEHTOM IO JMCLMIUIAHE, 3aKaHYMBAIOLICHCA
3K3aMEHOM, SK3aMEHAI[HOHHAs COCTaBIAIomas I0bKHA ObiTh He MeHee 10 OawioB. B mporuBHOM
CIlydae 5K3aMeH CYMTAeTCs HE CJAHHBIM, CTY/ICHT B yCTAaHOBJICHHOM B TYCVYP nopsiake 06s13an ero
nepecath. [Ipu HeyJOBIETBOPHTENBHOM c/laue sK3aMeHa (MEHbIIE 10 Gays1oB) WM HESIBKE CTYAEHTA

Ha DK3aMeH SK3aMeHAIlHOHHAs COCTAB/IAIONIAs IpUpaBHABaeTcs K Hyo (0).

TTo nucimmmne «DH3HKay OPOBEJEHHE SK3aMeHa BO 2 U 3 ceMecTpax SBJAETCS 00s3aTe/bHBIM.
DK3aMEHAIHOHHBI OGWJIeT CONEpKHT TpH BOHpoca. MakcHManbHas OlIEHKa 33 KaKIpIH BOOPOC
cocrtapser 10 6awios. MakcuMaibHas SK3aMeHAMOHHAs OlleHKa cocTapiseT 30 6awios.

B rabmumax 11.1. u 11.2. comepxatcs npuMepbl pachpesesenus OauioB i AACHHIUIAHBL
«®u3uKa» B TEUCHHH MEPBOIO CEMECTpA, 3aBEPIIAIOIIErocs 3a4€TOM C OLEHKOH, M i BTOPOTO
ceMecTpa, 3aBepUIAIOLIErocs 3aUETOM, H TPETHEr0 CEMECTPOB, 3aBEPIIAIOMINXCS IK3aMEHOM.

Ta6maua 11.1. Pactipeenenue 6ajI0B BO BTOPOM H TPETHEM CEMECTPaX M3y4eHHs QHU3HKH

. . | MaxcumasibHbII
MaxcuManpibid | MakcUMaIbHBIR
. 6ann 3a nepuon | Bceero
DneMeHTHl yueOHOR Gayr ¢ Havasta | Oasul 3a IEpHOI
mexay 2 KT u 3a
JEATENBHOCTH cemecTpa 10 mexay 1 KT u 2 KOHIIOM ceMee
nater 1 KT KT P
ceMecTpa
INocemenue 3aHATHI 4 4 4 12
NnrnusngyanbHbie
AHBILY 9 9 6 24
TBOPYECKHE 3a/laHHs
KounrpomsHble paboTHI HA
» p 10 10 10 30
MPAKTHYECKHX 3AHATHAX
KomiokBuymel 5 10 10 25
KomMmoneHT
3 3 3 9
CBOEBPEMEHHOCTH
Hroro MakcumyM 3a
My 31 36 33 100
nepuoj:
Cpaua sK3aMeHa -
HapacTaiomum HTOrom 3 67 100 100
TaGmua 11.2. Pacnipesienienue GaUIOB B TPEThEM CEMECTPE H3YUeHUA QU3HKHA
o .. | MakcumanbHbIH
Makcumanbabii | MakcuMaibHbIA
. Gasut 3a mepuoyy | Bceero
DeMeHThl Y9eOHOH Oaji1 ¢ Hadasia | Oasul 3a MepHON
mexay 2 KT u 3a
JEATENHHOCTH ceMecTpa 10 mexay 1 KT u 2 KOHITOM cenec
gater 1 KT KT ™
ceMecTpa
[Mocerenne 3anaTHH 1 1 1 3
WUnnusnnyansubie
AABHLY 5 5 5 15
TBOpPYECKHE 3aJaHUs
KourtponbHsie paboTel Ha 4 5 3 12
MPaKTHYECKHX 33HATHAX
Brmiosinenne
naGopaTopHBIX paboT U 9 9 7 25
3aIlUTa OTYETOB
Konnoxsuymsl 3 6 3 12
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Komrmonenrt
CBOEBPEMEHHOCTH

1 1

Hroro makcumyM 3a
MEepPHO:

23 27

20 70

Crava sx3aMeHa

30

Hapacralomum urorom

23 50

70 100

Tabymua 11.3. Tlepecyer 61108 B OLIEHKH 338 KOHTPONIBHBIE TOUKH

bajuiel Ha 1aTy KOHTPOJIBHON TOUYKH

Orenka

He menee 90% ot MakcuMaiibHOH cyMmBl Ha aaty KT

5

Ot 70% 1o 89% ot MakcuMasibHO# cymmel Ha gary KT

Ot 60% 10 69% ot MakcHMaIbHOH cymMMbl Ha naty KT

Menee 60% ot MakcuMaspHO#M cymmbl Ha gary KT

4
3
2

ITpeo6bpazoBanne cymmbl 6alioB B TPAIHIHOHHYIO OLEHKY M B MEXIYHAPOIHYIO GYKBEHHYIO
oueHKy (Tabnuna 11.4) NpoHCXOJUT OMMH pa3 B KOHIIE CEMECTPA TOJIBKO MOCJIE MTOIBEICHHUS HTOIOB
H3YYEHHA JUCIHUILTHHBI « PU3HKay, T.€. MOCIIe YCIENHON ¢/1aun dK3aMeHa:

Tabsunua 11.4. TlepecueT HTOroBOH CyMMBI GaJLTIOB B TPAJIHIMOHHYIO ¥ MEXK/IYHAPOJHYIO OIIEHKY

Onenka (I'OC) Hrorosag cymma 6anmos,
YUYUTBIBAET YCIEITHO Onenxka (ECTS)
CJI@aHHBIU dK3aMeH

5 (oTn4HO) 90-100 A (oTm4HO)
85-89 B (ouens xoporo)

4 (xopomuIo) 75-84 C (xoporo)
70-74
6569 D (ynoBneTBOpHTEIBHO)

3 (YZIOBIICTBOPHTEIILHO) 60—-64 E (mocpencTBeHHO)

2 (HEYJIOBIIETBOPHUTEIILHO)

Hivxe 60 Gasuton

F (HeynoBieTBOpHTENIBHO)

12. YYHEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

JACIHATLIAHBI

12.1. OcHoBHasn JiTEpaTypa:

1. Casenver U.B. Kypc obueit ¢usuku: yueGHoe nmocobue aas BTy3oB: B 3 1. — 7-¢ u3j.,

crepeotun. — CI6.: Jlans, 2007.

T. 1: Mexanuka. Monekysapras ¢pusuka. — 432 c. (B 6ubimoreke ~ 155 5k3.).
T. 2: Dnexrpudectso u MarHeTH3M. Bosubr. Onrruxa. — 496 c. (B 6ubmorexe — 148 5k3.).
T. 3: KsanroBas ontika. AtoMHas ¢usuka. Gusnka TBEpHOro Tena. Gusrka aTOMHOTO S/1pa U

NIEMEHTapHBIX YacTHIl. ~ 317 c. (B 6ubmmoreke — 151 k3.).

2. CuByxun JI.B. O6umit kype ¢usuxu: yyeGroe nocodue i By30B B 5 T. — M.: ®usmariur,

2005-2006.

T. 1: Mexanuka. — 5-e w3z, crepeorun. — M.: @usmarnut, 2006. — 560 c. (B 6ubnuorexe —

101 5K3.).

T. 2: Tepmoaunamuka i MonekyssipHas dusuka. — 5-e 3., ucnp. — M.: ®usmarmur, 2006, —
543 c. (B 6ubmuoreke — 100 5k3.).
T. 3: DnexrpuuecTBo. — 5-¢ M311., crepeotHil. — M.: @usmaraut, 2006. — 654 ¢. (B 6ubsmoreke

— 100 3k3.).

T. 4: Ontuka. — 3-e u3a., crepeorun. — M.: @usmarnut, 2005. — 791 ¢. (B 6ubmmorexe — 101

IK3.).
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T. 5: AToMHas d saepHas QH3HKA. — 3-€ H3JL., cTepeortnir. — M.: @usmarnur, 2006. — 782 ¢. (B
oubnmoreke — 100 3k3.).
3. 3ucman I'.A., Tonec O.M. Kypc obmeit ¢puzuxu. B 3-x 11. [Dnexrponnbiii pecype] — CILIb.:
Jlans, 2007.

T. 1: Mexanuka. Mosnexynspuas ¢usuka. Konebauus u Bomubl. — 7-¢ u3l. — 352 ¢. Pexum

aocTyna on-line c KOMIIBIOTEPOB TYCYP:
http:/e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.
T.2: DnekTpuuecTBO W MarHerusm. — 7-¢ u3a. —352c¢. PexuM nocryna on-line:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ xomnsrotepos TYCVYP.
T. 3: Ontuka. Pu3HKa aTOMOB U MOJIeKy1. DH3HKa ATOMHOTO SLAPa H MUKPOYACTHIL. — 6-¢ H3]I.

-512¢. Pexum JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=508.

12.2. lonojHuTEILHAA JIHTEPATYpa:

1. Casenbes U.B. C6opHUK BOMpocoB | 3anad 1o obimeit Gpusmke. [DnekTponHbIi pecype] — 5-¢

u3n., crepeormn. —CII6.: Jlams, 2016. - 292¢. PexuM  mocryna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=71766 ¢ KkoMmbIOTEPOB TYCVP.
2. UpomoB M.E. Mexanuka. OCHOBHbIC 3aKOHBL — 8-¢ M3ML., cTepeotun. — M. BMHOM.

JlaGoparopus 3nanmii, 2006. — 309 c. (B 6ubauorexe — 99 9K3.).

3. Uponos WN.E. ®usrka MakpocucteM. OCHOBHBIE 3aKOHBL. — 3-€ H3J(., CTEPEOTHII. — M.: BUHOM.
Jlaboparopus 3Hanuit, 2006. — 207 c. (B 6ubnnoreke — 50 9K3.).

4. Vponos W.E. DnextpomarnetisM. OCHOBHBIE 3aKOHBI: YuebHOe nocoOHe U1 By30B. — 5-e u3a.
— M.: BUHOM. JIa6opatopus 3nanuii, 2006. — 319 c. (B 6ubmoreke ~ 101 9k3.).

5. Upomos WLE. Bomxossie mporeccsl. OCHOBHBIE 3aKOHBL yueGHOe mocobue. — 3-e u3n. —M.:
BUHOM. Jla6opatopus 3Hanmii, 2006. — 263 c. (B 6uéauoteke — 100 3x3.).

6. Uponos N.E. Ksantopas Qusuka. OCHOBHBIE 3aKOHBI: Y4eOHOE OCOOHE [T BY30B. — 2-e u31.,
ot — M.: BUHOM. JlaGopatopus 3nanuit, 2004. — 256 c. (B 6ubanoreke — 100 5k3.).

7. Uponos W.E. 3anaun no obweit pusnxe: YueGHoe nocobue s By30B. — 7-¢ H3J., CTEPEOTHIL.
— M.: BUHOM. Jla6oparopus 3nanuii, 2007. — 431 c. (B 6ubnunoteke — 496 9K3.).

8. Uepro A.T'., Bopo6uéB A.A. 3agaunuk no ¢pusuxe: Y4eGHoe 10co0He 11 BTY30B. — 8-e u3n.,
nepepad. u 1o1.— M.: ®usmaraur, 2007. — 640 c. (B 6ubnnoreke — 99 3k3.).

9. Bonskenureitn B.C. C6opHHK 3amau mo obuiemy Kypcy ¢msuxu: YdebHoe mocobue Uit
BTY30B. — 12-¢ m31., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubmmoteke — 148 5x3.).

10. Kosbiper A. B. Kypc nexumii no ¢usuke: Yuebnuk. — Tomck: TYCVYP, 2007. —421 c. B
onbmoreke — 697 5K3.).

11. Karammukos H.IL, KoxepuukoB HM. ®usuka. Hureprer-TecrupoBanye 0a30BbIX 3HAHWH.
[Drextponneii  pecype] —1l-e w3n. —CII6.: Jlams, 2009. —160c. PexwmM noctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172 ¢ xommerorepos TYCVYP.

12. JTozoeekuii B.H. Kypc ¢usuxu. B 2-x TT. [DnekTponHb pecype] — 6-¢ W3a., HCHP. U JOI. —~
CI16.: JIans, 2009.

T. 1: ®usHUecKHe OCHOBBI MEXAaHHKH. JJIEKTPUUECTBO M MarHerusM. Pusuka KoneOaHu#d U
BOJIH. —576¢c. Pexum nocryna on-line c KOMITBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.

T.2: KsauroBas ¢musuka. Cratacradeckas ¢usuka H TepMmopuHamuka. CoBpeMeHHas
dbu3nyeckas KapTHHA MHUDA. - 608 c. Pexum Joctyna on-line:
http://e Janbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ kommsrotepos TYCYP.

13. Casenses U.B. Kypc obmeit pusuxu. B 3-x 1. [Driekrponnsni pecype] — CII6.: Jlans, 2011.

T. 1: Mexanuka. Mosekynspaas ¢usuka. — 11-e uzn., crepeotun. — CII6.: Jlans, 2011. -
432 c. Pexum JOCTyTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.
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T. 2: Duexrpuyectso n Marsernsm. Bonusl. Ontuka. — 11-e u3., crepeorui. — CI16.: Jlaus,
2011. — 496 c. Pexum aocrtyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2039.
T. 3: KsanToBas ontuka. AroMuas usuka. ®uska TREpIOro Tena. GU3HKa ATOMHOTO AApa "
ONIEMEHTAPHBIX YacTHIl. — 10-e usn., crepeorun. — CII6.: Jlans, 2011. — 320 ¢. Pexxum nocryma
on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 _cid=25&pl1 id=2040.

14. @puw C.9., Tumopesa A.B. Kypc o6meit gusuxu. B 3-x TT. [ ek TpoHHbIiH pecype] — CI16.:

Jlans, 2009.

T. 1: Ousnueckne ocHOBBI MeXaHHUKH. MonekynspHas ¢uuxa. Konebauus 1 BonHbL — 13-¢
u3n., crepeotun. — CII6.: Jlame, 2009. — 480c. Pexum nocryna  on-line:
http://e lanbook.com/books/element.php?pll_cid=25&pll id=416 ¢ koMmneroTepoB TYCVYP.
T. 2: Dnexrpuveckue W dNEKTPOMATHETHYECKHE ABNEHHS. — 12-¢ w3, crepeorui. — CII6.:
Jlans, 2009. - 528 c. Pexum JIOCTyTIa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=418 ¢ xoMmnbiotepoB TYCVYP.
T. 3: Onruka. AtomHas dusuka. — 10-e usa., crepeorui. — CII6.: Jlans, 2009. — 656 ¢. Pexum
JIoCTyTIa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=419.

12.3. Y4ebno-meTonngeckne noco6us U nporpaMMHoe ofecredenne

1. Yuebno-memoouueckue nocoous 0na npakmuueckux 3aHAMUE U CAMOCMOAMENbHOI
pabomel [IneKTpoHHBL pecypc]:

2.1. Yyxxos O.I1. PaGoTa u sHeprus. 3akoHBI COXPAHEHHS B MEXAHUKE: cOOpHHK 33724 Uit
NpaKkTHYeCKUX 3aHATHH. — Tomck: TYCVYP, 2010. — 24 ¢. Pexxum noctyna cBoGonHbni s
ckauMBaHus: http://edu.tusur.ru/training/publications/1100.

2.2. JIsunn A.B., Marasunankos A.JL., Tposu JLA. Monexymapras ¢usuka: CO6opHUK
TECTOBBIX BOIIPOCOB U CaMOCTOSITEIbHON pabOTHl M I8 NMPAaKTUYEeCKHX 3aHsaTHi. — 2009,
30c. Pexxum JIoCTyTIa CBOOOTHBIH JUTS CKAYMBaHUA:
http://edu.tusur.ru/training/publications/1234.

2.3. Jlaaun A.B., Marasusnukos AJI,, Opnosckas JIB. Tepmoamnamuka. Yacte 1:
COOPHHK TECTOBBIX BONPOCOB [UISl CAMOCTOSTENHHOH paboTHl M JUIS MPAKTHYECKUX 3aHATHH, —
2009. 43 c. Pexum JIoCTyTa CBOOOTHEII s CKaUUBaHHSA:
http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa A1, JIsaun A.B., MarasunsukoB A.JI. Tepmoaunamuka. Yacts 2: Cbopuuk
TECTOBBIX BOMPOCOB [UISl CAMOCTOATENIbHOH pabOThl W UL NpaKTH4ecKux 3aHsaTuil. — 2010.
22c. PexcnmM JIoCTyma CBOOOHBIN g CKAQUHBAHHS
http://edu.tusur.ru/training/publications/1236.

2.5. bypadenckuii [0.A. Bomnosas ontuka: Metosmueckoe mocobue. COOPHUK TECTOBBIX
BonpocoB.  —2009. 24c. Pexum  gocryma  cBOGOMHBIE  UIA  CKAYMBAHUS:
http://edu.tusur.ru/training/publications/1233.

2.6. Uymkop IO.I1. DnemeHTEl aToMHOM (U3MKH M KBAHTOBOM MEXaHHKH: YdeOHO-
MeToaudeckoe nocobue. COOpHHK TecToBhIX BompocoB. — Tomck: TYCYP, 2011.-68c.
Pexum focTyna cBoGOMHBIN Ui cKauuBaHus: http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouuecxkue nocobun onn esinonnenua n1a6opamopusix padom [DnexTpoHHbIH
pecypcel:

3.1. bypnosummn B.A., Tposin JLA. Jlunamuka mastauka OGepGexa: MeTomngeckue yKa3aHHA K
mabopatopuoit  pabore. —2007. 13c. Pexum goctyna CBOGOAHBIN U1 CKAYMBAHUS:
http://edu.tusur.ru/training/publications/918.

3.2. T'aneea A.M., UBanoBa E. B. Usyuenue snexTpocraruueckoro mous: MeToquueckie
yKasauus K saboparopnoii pabote. ~2011. 11 ¢. Pexxum nocTyna cBOGOIHBIN /Ul CKaUNBAHUS:
http://edu.tusur.ru/training/publications/926.
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3.3. Upanosa E. B. M3y4eHne MarHuTHOTO HOJIS KPYTOBOTO ToKa: MeToIHYECKue yKa3aHHs
K nabopartopHo#i paGorte. —2007. 12c¢. Pexum noctyna cBOOOMHBIA I CKaYMBaHHA:
http://edu.tusur.ru/training/publications/863.

3.4. Bypauesckuii FO.A. Onpe/enenye yIeIbHOTO 3aps/ia 5JIEKTPOHA METOOM MarHeTpoHa:
Meroaudeckie yKasanus K nabopatopHoit pabote. — 2011. 14c. Pexmm nocryna st
CTYJEeHTOB, coTpyaHuKoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuiuu B.A.,  Tposn JLA.  M3ydeHue  3aTyXaromMX  SJICKTPOMArHHTHBIX
KoneGanuii: MeTouyeckie ykazaHus  jabopatopHoit pabote. —2007. 14 c. Pexum noctyna
CBOOOHBIN U1 CKAUHBaHHUA: hitp://edu.tusur.ru/training/publications/862.

3.6. Opnoeekas JL.B. M3zyuenne HHTephEpEHIMH Ja3ePHOIO H3JTyICHH: Meroandeckue
ykasanus K JaGopatopHoit padote. —2010. 9 ¢. Pexum pocryna cBOGOIHBIA JUIs CKaTMBaHMS:
http://edu.tusur.rw/training/publications/91 1.

3.7. ®egopo M. B., Bypuosuuus B. A. Bremnuii ¢otospoexr. N3yuenne 3akoHa
CroneroBa W nposepka (opMmyisl DiHmTeHHa: MeTomuyeckue ykasaHHd K nabopaTopHOH
pabore. -~ 2009. 11 c¢. Pexum jocryna CBOOOMHBIN  JUIS  CKAYMBaHHS:
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A.,, KupminoB AM. Hccnenopanupe — CrekTpa — aromMa  BOJZOpoOJa:
Mertoarueckue ykasanus K jaboparopHoit pabote. —2011. 18 c. Pexxum noctyna cBOOOIHBII
I ckaumBauust: http://edu.tusur.ru/training/publications/917.

3. KomnvlomepHsie npozpammvl MOOeUPOSAHUA HEKOMOPbIX usu4ecKux AGNEHUIl 6
1a60pamopHoOM npaKmuKyme.

12.4. ®ong onenounbix cpeacts (POC)
MDOoHI OIIEHOUHBIX CPEICTB NPUBEICH B IPHIOKEHHH | K JaHHON HporpamMe.

13. MATEPHAJIBHO-TEXHHUYECKOE OBECITEYEHHUE JUCIMILJIAHbI

s obecriedeHns YTeHHst Kypca JEKIHH UCIOB3yeTest CrellHanbHas JIEKIMOHHAs ay IHTOPHS
kadeapsl pusuxu (230 ayx. ®@OT), ocHamEnHas MyTbTHMEMHHBIM POEKTOPOM, KOMIIBIOTEPOM H
skpaHamu. Jlna  obecnedenus  nabopaTopHeIX  pabor  mo usuke ucnomp3yrores 6
CTIelMANH3MPOBAHHBIX (MOl pPAa3THYHble pa3fe’sl Kypca) naboparopud Kadenpel du3nKy,
OCHAIIEHHBIE COOTBETCTBYIOIIMMH J1a0OpaTOPHBIMH YCTAaHOBKAaMH, MakKeTaMH, CTCHAAMH H
KOMITBIOTEPHBIM 000PYHOBaHHEM.

14. METOIMYECKUE PEKOMEH/IALIMU 10 OPTAHU3AIIMHA U3YYEHUS
T CHATLTAHDBI

O6BEM YacoB, NPEIyCMOTPEHHBIX y4eOHBIM IITAHOM [UI H3YUEHHA Kypca busznkn, He
[03BONSAET PACKPHITh B JIEKIMAX [0poOHO M rmyboko Marepuan. llostomy mnpu peanusanuu
TIpOrpaMMBbl CTYAEHTBI HOJDKHBI IOCTATOMHO MHOTO PaboTaTh CaMOCTOATENBHO KaK HpH IIOBTOPEHAH
JIEKIHOHHOTO MaTepuana, Tak M TOArOTOBKE K HPaKTHYECKHM, JabOpaTOPHBIM H KOHTPOJIBHBIM
sarsTASM. [ obecrneueHns 3hPEKTHBHOTO yCBOCHUS CTYACHTAMH MaTepHATOB THCUHIUIHHBI
HeoBXOMMMO Ha IMEPBOM 3aHATHH 00eCTeYMTh HX CIHMCKOM BONPOCOB, MOUICKAIMNX H3YYCHHIO,
CIMCKOM OCHOBHOM M [IOTIOJIHHTEIBHON JTHTEpaTyphl IUT1 CAMOCTOATENBHOH pabOTHL

JUis Tekyllero KOHTpOJIS YCIEBAGMOCTH H MPOMEXYTOUHOH aTTeCTAllMh HCHOJB3YeTCs
TECTOBBINA KOHTPOIIb 3HAHHH.

Ha nexiusax Heobxoaumo oOpamarth BHMMaHHE Ha  OCOOCHHOCTH — [PHMEHEHHA
paccMaTpUBaeMOTO MaTepHana B MOCACAYIONMX Kypcax, a Takxe B Oyitymed npodeccHOHAILHOM
JEeATEIBHOCTH.

14
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1 Bsenenue

®onHp onenounbix cpeacts (GOC) apnseTcs NpUIoKeHHEM K paboueH nmporpaMme JUCIUIUIMHBI
(TIpaKTHKH) W MNpeACTaBiseT coO0OH COBOKYIMHOCTH KOHTPOJBHO-U3MEPHTEIBHBIX MAarepHalioB
(THnoBeIe 3adaud (3aJaHWs), KOHTPOJBHBIE PabOTHI, TECTHl M JAp.) H METOMOB HX HCIOJIb30BAHHUA,
NpeIHA3HAYCHHBIX U1 H3MEPCHUS YPOBHS JOCTH)KEHHS CTYJACHTOM YCTAHOBJICHHBIX pE3YIbTaTOB
o0yuenus.

GOC no muctuiumHE ([IpakTHKE) HCIHOJB3YeTCA IPH IMPOBEACHHH TEKYLEero KOHTPOJs
yCIIeBaEMOCTH U IPOMEKYTOUHOM aTTecTalllii CTYJIEHTOB.

[lepeuens 3aKperICHHBIX 32 TACHMIUTHHON (IIPaKTHKOH ) KOMIIETEHUUH NIpuBeieH B Tabmune 1.

Tabnmuna 1 — [lepeuens 3aKkpensieHHbIX 32 JHCHHAILITHHON KOMIIeTeHIHH

Jransl popMHpPOBaHHS

Kon DopMy IHPOBKA KOMIIETEHIIHH
KOMIIETeHI[HH

OIIK-1 CIIOCOOHOCTBIO  MpEJACTaBsTh  AJIEKBATHYIO
COBPEMEHHOMY YpOBHIO 3HaHWH Hayyayro | 1. JlojpkeH 3HaTh du3HUecKUe

KapTHHY MHpa Ha OCHOBE 3HAaHHS OCHOBHBIX | OCHOBBI MEXaHWKH, MOJIEKYIAPHOH
THIOJIOKEHHIH, 3aKOHOB ¥ METOZIOB €CTECTBEHHBIX | (PU3HKH, PHPOLY KoieOaHHH H
HayK H MaTeMaTHKH BOJIH, OCHOBBI MOJIEKYJISIPHOH
GHU3UKH U TEPMOIUHAMHKH,
NMEKTPUIECTBA U MATHETH3MA,
OIITHKH, aTOMHOH U AJ€pHOH
¢buzuKy.

2. lomxeH yMETh HCHOJIb30BaTh

TEOpEeTHYECKHE 3HAHUS IPU
00BSCHEHHH pe3yNIbTaToB
IKCIIEPUMEHTOB, MPUMEHATH 3HAHHUS
B o0nacT YU3UKH JUIsl OCBOCHHUS
obmenpodeccuoHaTBHBIX
JIACIHIITAH U pelneHus npodeccuo-
HAJIBHBIX 3a7a4.

3. JlomxkeH BHajeTh HaBBIKAMU

(bU3MUECKUX HCCIIeOBaHHH.

OIIK-2 CIOCOOHOCTRIO BHIBIATD 1. JoJDKXeH 3HaTh OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHYIO CYIITHOCTh MpoOeM, ANEKTPOHMKH, a TAK)KE 0COOEHHOCTH
BO3HUKAIOIIUX B X0Jle MpodeCcCHOHATHHON HX MPOSIBJIEHUS B YCTPOMCTBAX
JeATeIbHOCTH, IPUBJIEKATD ISt HX PEIICHUs HaHOJICKTPOHHKH.
COOTBETCTBYIOIIMIA HU3HKO-MAaTEMATHIECKHIA 2. JloJbKeH YMETh HCITONB30BaTh
amnapar bu3UKO-MaTeMaTHYECKHH anmapar

JUIs pelLleHHs] KOHKPETHBIX 3aad B
001acTH 1EKTPOHHKH H
HAHOANEKTPOHUKH.

3. JlomkeH Bia/IeTh HaBbIKAMH
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PE3IYIbTATOB.

00paboOTKH IKCTIEpUMEHTAIBHBIX

TK-1

CIOCOOHOCTBIO CTPOUTH MPOCTEHINHE
bHu3HUecKUe 1 MaTeMaTu4eCcKue MO
npuGopoB, cXeM, YCTPOHCTB H YCTAHOBOK
3JIEKTPOHUKH U HAHOIEKTPOHUKHU Pa3IHIHOIO
(GYHKIIHOHATFHOTO Ha3HAYCHUS, a TaKXKe
UCIIONB30BaTh CTAHIapPTHBIE IPOTPAMMHBIE
CpPe/ICTBA UX KOMIIBIOTEPHOTO MOJICTTHPOBAaHHUS

1. lomxen 38ars OCHOBHBIE

IPUHIATBL QYHKIIHOHUPOBAaHHUS
YCTPOMCTB MEKTPOHHUKH H
HAHORJIEKTPOHHKH.

2. lomxeHn yMeTh H300pa3HTh

Y3II0B.

(GYHKIIHOHATBHYIO CXEMY
YCTPOHCTBA MEKTPOHUKH H
MOSACHHTH XapaKTep B3aUMOJeHCTBHS

3. JToypxeH BianeTh CTaHAapPTHBIMH

nporpaMMHBIMU CpeCTBaMH
KOMIIBIOTCPHOI'O MOAC/IUPOBAHHKS.

2  Peanmsaumns KoMOeTreHui

1 Komnerennua OIIK-1

OIIK-1: ¢cnocoOHOCTHIO MPEACTABJIATH AJ€KBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHMH HAYIHYIO
KAPTHHY MHPA HA OCHOBE 3HAHHSI OCHOBHBIX I0JIOKEHMI{, 3AKOHOB M METOI0B €CTeCTBEHHBIX

HAYK H MATEMATHKH.

Inga  GopMHpOBaHHS KOMIICTEHHMHM HEOOXOOHMMO OCYHIECTBUTEL Ppsil

JTAIOB. OTaIlbl

dOpMUpPOBAHKS KOMIIETEHIMH, MPUMEHSIEeMbIe JUI1 3TOr0 BHJBI 3aHATHH WU HCIIOJb3yeMble CpeICcTBa

OLIEHHBaHH MPENCTaBIeHb! B Tabnuie 2.

Tabumua 2—- Itanbl GopMHPOBAHHS KOMIIETEHIIHH H HCIIOJIL3yeMble CPEACTBA OLEHNBAHHST

JSpHOH QU3UKU H TEP-
MOJTMHAMHUKH, JIEKTPH-
4eCTBA U MarHeTH3Ma,
ONTHKH, aTOMHOH K
AAepHOH PU3UKH

0CBOeHHA o01enpodec-
CHOHAJIBHBIX THUCIHIUINH
U pernenus npodeccuo-

HANBHBIX 3a71a4.

CocTan 3HaTE YMeTh Baagern

CrnocobHocTh

MpeCTaBIATh HcnospioBars

¢u3ndecKre OCHOBBI TEOPETHUYECKUE 3HAHUA

MEXAaHHKH, npu 0OBICHEHUH PEe3yiib-

MONEKYIIPHON GH3UKH TATOB AKCIEPHMEHTOB

yiAp ¢ L P ’ Haspixamu
npupoy konebanuii n NPUMEHSTH 3HAHHS B
ConepxaHue >Tanos bu3nUecKux

BOJTH, OCHOBBI MOJIEKY- obmactu GU3NKH 114 5

HCCIeI0BaHNH

Buant 3auaTHid

o Jlexuuu;
¢ [lpakTuyeckue
3aHATHA

e JlaGoparopHsie

paboTHI;
e Brmongenue
JIOMAIIHETO 3a1aHus;

o (CaMocTtoaresbHasg

e JlaGoparopHble
paboThI;
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paboTa CTyIeHTOB

Hcnoabsyemble
CpeicTBa OIlEHHBAHHSA

TecT;
Kontponshas
pabora;
UupuBuayansHoe
TBOpYECKOE
3aJJaHHe;
JK3aMeH .

e Jlaboparopnas
pabora;

e KoHcnekr
CaMOCTOATENIBHON
paboTel

e 3amwura
1adopaATOPHEIX
pabot

OGmue XxapaKTepHCTHKH TOKa3aTeNedl U KpHTEPHEB OLIEHMBAHHs KOMIIETCHIHH Ha
BCEX JTanax IpHBECHbI B Tabauie 3.
Tab6muua 3 — O6mue xapaKTepHCTHKH [0KA3aTelleil H KPHTEPHEB OLCHHBAHMS KOMITETEHIHH 110

Tarnam

Hokazarenn u

3unarTs Ymets Baaners
KpHTepHH
Ob6nanmaer O6namaer
(baKTHYECKUMH H JINana3zoHOM
TEOPETHYECKUMH IPaKTHYECKHX
. Kontposmupyer paboty,
. 3HAHUSIMH B YMEHHH, TpedyeMbIX
OT1an4no (BHICOKMIA [IPOBOJIUT OIICHKY,
npezenax JUISL pA3BHTHS
YPOBeHb) 9 COBEpPILECHCTBYET
U3y4aeMoH 00acTH | TBOPYECKHX o
N nedcTBHS paboThHl
C IOHUMaHHEM pelIeHHHH,
rpaHuIl abcTparupoBaHus
IPHMEHHUMOCTH npobiem
Ob6nanaer beper
3HaeT ¢axThl, JMara3oHoM OTBETCTBEHHOCTH 3a
[ PUHIHUITEL, IPAKTHYECKIX 3aBepIleHHE 3a7a4 B
Xopomo (6a30BbIi IIPOLECCHI, 0011He YMEHHH, TpeOyeMBbIX UCCIIeNOBaHUH,
YPOBeHb) HOHSITHS B JUIst pEIIeHHS pucrnocalIuBaeT CBoe
npeaenax orpeeNIeHHbIX [IOBEJICHUE K
u3yyaeMoll obnacta | npobseM B 06acTH 00CTOSTEeNHCTBAM B
UCCJIEIOBAHUS pelneHuu npodiaeM
Obnanaer
OCHOBHBIMH
Obnanaer
YioBJieTBOpHUTENLHO YMEHHUSIMH, Pabotaer npu npsamom
(moporoBsIi ypoBeHb) Oazobivu 0bIHMHU e0yeMbBIMH JUIst HaOJIIONCHUH
p yp 3HAHUSAMHU Tpeby
BBITIOJTHEHH S

HPOCTHIX 3ada4

(DopMyHHPOBKa rokasareiaet u KPUTCPHECB OLICHUBAaHUSA JTaHHOH KOMIIETEHITHH IIPpUBEJICHA B

tabmune 4.

Ta6anua 4 — Iokasarean H KpHTEPHH OLCHHBAHHS KOMIIETEHIHH HA ITANax

Hokazarenn u
KpHTEpHMH

3HaTh

Ymern

Baagers

O1imano (BbICOKMIT

® aHAIM3MpYET

e  ¢BOOOIHO

e crnocoben
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yMeeT UX
IIPUMEHSATH Ha
NpaKTHKe

pe3yabTaThl CBOEH
paboThl

YPOBEHbB) CBSI3H MEXIY [IPUMEHSET METOIBI PYKOBOIMTE
pa3IMYHBIMA peleHus 3a1a4d B MEXTUCITUIUIHHAPH
bU3HYECKUMH He3HAKOMbIX O KOMaHJIOMH;
MTOHATUSMH; CHUTYaLUsX; cBOOOJTHO BiIasieeT
HpeCTaBsAeT yMeeT pasHBIMHI
CIIOCOOBI U MareMaTHYeCKH cnocobamu
pe3yNIbTaThbl BBIpaxartb, U IIpeACTaBIeHUs
UCIIONB30BaHUSA apryMeHTHPOBAaHO ¢duznueckoi
pas3IMYHbBIX JIOKa3bIBaTh uHOpPMAILIHH B
buzHIecKuX TOJIOXKEHH S rpadudeckod u
MogaeneH; MpeIMETHON MareMaTH4YecKoi
MaTeMaTHYeCcKH 00acTH 3HAHUA dbopme
000CHOBBIBAECT
BBIOOp MeTOnA ¥
IJIaH peIeHUs
33]1a4l
MIOHHUMAET CBSA3H CaMOCTOSATENIBHO
MeXIY noadupaet u KPATHYECKH
pa3IiYHBIMA TOTOBHUT I OCMBICITHBAET
bU3HYEeCKUMHU SKCIIEPUMEHTA HOJIy4YeHHBIE
MOHATHSIMH; HeoOxomumoe 3HaHHUS,;
uMmeeT 000pyIOBaHHE; KOMIIETEHTEH B
[IpeJICTaBIICHHE O IpPAMEHSET METObI pazIHYHBIX

. H3MUYECKHX eIlIeHHs 3a1a4 B cu usx (pabora
Xopomo (6a30BbIH ¢ . p an Tyat (P
MOJIENSX; HEe3HAKOMBIX B

YPOBEHb)
apryMeHTHpYyeT CUTYaIUsAX; MEKTHCIMILTHHAPH
BBIOOp MeTOna YMEET KOPPEKTHO OH KOMaHjie);
pelneHus 3a1a4n; BEIPXaTh H BJIa/iceT pa3HbIMU
COCTaBJIsIeT MIaH apryMeHTHPOBaHHO cniocobamu
pelneHys 3a/1a4H; 000CHOBBIBATH peCTaBIeHHS
rpaguyecKn NOJIOXKEHU ¢buznueckoit
HJUTIOCTPUPYET peaMeTHON HHpopMauyu
3a/1a4y obnacTu 3HaHHUA
JIaeT OfpeeIcHHs
OCHOBHBIX

. ymeeT paboTars co

TIOHSTHIH; .
CIpPaBOYHON

BOCIIPOM3BOAUT . BJlasieeT
JUTEpaTypoH; .

OCHOBHBIE TEPMUHOJIOTHEH
HCIIONB3YeT .

buznuecKue IpeJMeTHON
pudopHI,

(baKThl, HIEH; 001acTy 3HAHUS;
yKa3aHHbIE B

VYi0BJIETBOPUTEIHLHO pacrno3HaeT OIHCAHIH cnocobeH
(1oporoBblii ypoBeHb) buznueckue . KOPPEKTHO

nabopaTropHoH

0OBEKTHI; Ipe/ICTaBUTh
paboThl;

3HAET OCHOBHBIE 3HAHHS B
yMeeT o

METO/IbI pelLlieHUs MaTeMaTH4eCcKon
MpPeJCTABIATh

TUITOBBIX 3a7a4 U dopme
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2 Komnerennust OIK-2

OIIK-2: cnioco6HOCTHIO BbISABJSTH €CTECTBEHHOHAYYHYI0 CYIIHOCTH NMpo0/ieM, BOSHHKAIONMHX B
xoje mnpodeccHOHANBLHON IeATEJLHOCTH, NPHBJIEKATH I HX pelleHHs] COOTBETCTBYIOMMUIi
(Ppu3HKO-MaTeMaTUYEeCKHIi annapar.

s GopMupOBaHUSA KOMIIETCHIIMH HEOOXOIUMO OCYIIECTBHTH DS 3TalnoB. DTanbl (popMHUpOBAHUS
KOMIIETEHIIUH, [PHUMEHSEMBbIE i1 3TOrO BHJBI 3aHATHH M MCIONB3YEMBIE CPEICTBA OLICHUBAHUS
npeJcTaBieHs! B Tabnuue S.

Tabauna S— Jransl GopMHPOBAHHA KOMITETEHIHH H HCIOJIB3yeMbl€e CPeICTBA OLeHHBAHHUS

CocraB 3narp Ymern Baapers
OCHOBHBI€E 3aKOHBI HCIIONB30BaTh HPU3HKO-
9NIEKTPOHHKH, 2 TaKXKe MareMaTrudecKui
HaBpikamu
0COOEHHOCTH HX arrapar AJisi peLieHus 060260 TKI
ConeprxkaHue 3TanoB IIPOSIBJICHUS B KOHKPETHBIX 3a7a4 B p
. HKCIEPUMEHTAIIBHBIX
ycTpoicTBax 00racTH NEKTPOHUKH H
Pe3ysIbTaToB.
HaHOIIEKTPOHHUKH. HAHOYJIEKTPOHUKHU.
Jlexiun;
® [IpaKTHYeCKHEe e JlaboparopHbie
. 3aHATHH. paboTHI, e Jlaboparopusie

Buan! 3ansarnii

e Jj1aboparopHbie e CamocrosTensHas paboThL.
paboThI; paboTa CTyIeHTOB.
Hcnoan3yemnie e TecrT; e JlaboparopHsle e 3ammra
CPEeICTBA OLIEHUBAHHA | ¢ ycTHas Gecena; paboThi; nabopaTopHBIX
® HSK3aMeEH. e Koxcnekr pabor.
CaMOCTOATENIBHOMN
paboThIL.

OO6mue xapaKTepUCTHKH N10Ka3aTele  KPHTEPHEB OLCHUBAHUS KOMIIETCHIIUH Ha
BCEX dTarax IpUBEJIEHHI B Tabuie 6.

Tabauma 6 — O0mue XxapaKTepHCTHKH MOKA3aTe/ el H KPATepHEB OLleHHBAHUA KOMIIETEHIIHH 110
ITanam

Iloka3zaresin »
3HaATL Ymern Baaaern
KpHTEepHH
Ob6nanmaer O6Gnanaer
KonTpomipyet padorty,
" baKTHYECKUMHU 1 JIHANna3oHoM
Or1na4uno (BLICOKHI HPOBOJHUT OIICHKY,
TEOPETHYECKUMH MPaKTHYECKUX
YPOBEHB) N COBEpILEHCTBYET
JHAHASIMH B YMEHHUH, TpeOyeMBbIxX .
JIeHCTBUST PabOThI
npenenax JUTSL pa3BHTHS
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IPOCTHIX 33/1a4

H3y4yaeMoi o0j1acTd | TBOPYECKUX
¢ MOHUMAaHHUEM pELICHHUH,
IpaHuLL abcTparupoBaHug
NPHMEHHUMOCTH ipodbaeM
O6nanaer beper
3Haet ¢axTsl, JAaria30HOM OTBETCTBEHHOCTb 32
TIPUHITHITE, IIPAKTHYECKHX 3aBepIIeHHe 3aad B
Xopomo (6a3oBbIit nporeccel, odume yMeHHH, TpeOyeMbIX HCCIEOBaHUH,
YPOBeHb) TIOHATHSA B JUISL peIIeHUS npucnocadiuBaeT CBoe
npenenax olpeeNeHHbIX TIOBEJICHHE K
H3y4yaeMoi obsacte | mpoOieM B obnacTu 00CcTOATEILCTBAM B
UCCIIEIOBAHUS peleHuu npodieM
Obnamaer
OCHOBHBIMH
Obnamaet
Y10B/IETBOPHATEIBHO YMEHUIMH, PaGotaer npu npamMoM
(ToporoBLlil ypoBeHb) Oasoseuu obmuMu TpeOyeMBbIMH IS HaOJIFOJIEHUH
3HAHUSAMHU
BBIMOJTHEHHS

Tabumna 7 — [lokazarenn 1 KpUTEePHH OLICHHBAHHS KOMIETECHIIHH HA YTanax

Hoka3zarean n

3narb Ymers Baaners
KpHTEepHH
e CpoOonHO IPHUMEHATH
OpUEHTHpPYETCS B 0a30BBIEC 3HAHUA B
3a/1a4ax eKTPOHHUKH HE3HAKOMBIX
W HAaHODJIEKTPOHHKH; CHUTYaIUsIX; e criocoben
. Bnaneer MIPUMEHATH PYKOBOIHUTH
BO3MOKHOCTSIMH COBpEMEHHBIE MeXTHCIHUIUTUHAPH
COBPEMEHHBIX IpPOrpaMMBbl 0l KoMaH10H;
O1auuHoO (BbICOKHI porpaMM pacdera pacueTa yCTpOHWCTB | e cBOOOIHO
YPOBeHb) YCTPOHCTB MUKPO- ¥ MUKpO- U BJIAJIEET Pa3HBIMHU
HAHOXJIEKTPOHUKH; HAHOZJIEKTPOHUKH, | COBPEMEHHBIMH
e (CBoOOnHO BlageeT HCII0JIB30BaTh criocobamy peleH s
¢busnKo- ¢duznKo- 3a/1a4 EKTPOHHKH H
MaTeMaTu4eCcKHM MareMaTu4ecKui HAHO3JIEKTPOHUKH.
anraparom, anrnapar /s
HCIIOJB3YEMBIM B pellieHus 3aaa4
EKTPOHHKE. MEKTPOHHKH.
. HUmeet [lousate ® KOMIIETEHTEH B
MpeJICTaBJIeHUE O NOCTABJICHHYIO pa3IMYHbIX
3a/1a4ax, 3a/a4y Ha moboM CUTYaIUsAX
Xopomo (dDazoBbIi BO3HHKAIOIMX IIPU sTarne pa3paboTku (pabota B
YPOBEHb) pa3paboTKe yCTpOHCTB YCTPOHCTB MEXIACHHIUIHHAPH
IEKTPOHUKH B HNMEKTPOHUKH; oit xomaHze);
HaHOB3JIEKTPOHHKH, [1OJIL30BATHCA & BJIAICET HAaBhIKAMHU
. TIOHUMAET yKa3aHHOH pacyeTra yCTpoHCTB
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BO3MOKHOCTH IporpaMMmoit HMEKTPOHHKH,
COBPEMEHHBIX pacueTa yCTPOHCTB
IpOrpamMM pacuera MHKpO- ¥
YCTPOHCTB MHKPO- U HaHOBJIEKTPOHUKH;
HaHOBJIEKTPOHUKH; ® [IpOM3BECTH pacder
. [Ipencrasiser I10 NPEeANIOKEHHOU
BO3MOYKHOCTH (PU3HKO- METO/THKE.
MaTeMaTH4eCcKOro
arrapara,
UCIIOJIB3YEMOTO TIPH
peuleHny 3aj1a4
371EKTPOHHKH;
® [OHUMaeT
KOHKPETHYIO ® yMeeT peHiuTh
3aja KOHKPETH
IIaOl:)TL;)},;J'IeHH Ha 3ana S ¢ bhaneer
o o TEPMHHOJIOTHEH
OIIpEECTICHHOM OCTABJICHHYIO Ha o
peaMeTHON
JTane pa3padoTku ornpeaeneHHOM
N 00acTH 3HAHHUA;
YnosJieTBOpHTEILHO YCTpOHCTB aTarne pa3paboTKu
. . M ® BjaJieeT HaBBIKAMHU
(moporoBblIii ypoBeHs) JJIEKTPOHHKH; yCTpOHCTB
) COCTaBIICHUS
® [IOHUMaeT ANIEKTPOHMKH;
oT4eTa 0
BBINIOJTHEHHOE ® yMeeT .
npojenaHHoH
pemenne Gu3HKo- IIPEJICTaBNIATh AGoTe
MareMaTHYeCcKon pe3yNbTaThl CBOEH P )
3a/a4ud B 001acTH paboThL
NEKTPOHUKH.

3 Komnerennus [K-1

ITK-1: ¢nocobHOCTBIO CTPOMTE NpocTelimue Gpu3NYecKHe H MaTeMaTHIeCKHE Mo NPUGopoB,

cXeMm,

YCTPOiicTB H

YCTAHOBOK

JIEKTPOHMKH H

HaHO3JIeKTPOHHKH

Pa3IHYHOro

GYHKUHOHANIBLHOIO HA3HAYEHHS, 2 TAKKE HCMO/Ib30BAaTh CTAHIAPTHbIE POTPAMMHBIE CPEICTBA
HX KOMIIBIOTEPHOTO MOAETHPOBAHUS

s popMHpoBaHHS KOMIETEHIMH HEOOXOAMMO OCYINECTBUTH PsJi

9TAloB. JTanbl

GopMUpOBaHNs KOMIETEHIMH, TIPHMEHSEMBIC [UIS TOTO BHJbI 3aHATHH H HCHONb3yeMble CpelCTBA
OLICHUBAHH4 IIpe/CTaBICHBI B TabnuIie 8.

Tabsnua 8- Iransl GopMupoBaHHS KOMIETEHIIHH H HCII0/Ib3yeMble CPEICTBA OlleHHBAHHS

Coctas 3HaTh Ymern Baaners
Hasrixamu
CocraBuTh
OCHOBHBIE NPHHIIKATIEI obpadboTkn
OYHKIHOHAIIBHYIO CXEMY
(YHKIIMOHHPOBAHUS N IKCTIEPHMEHTATTBHBIX
N yCTpOHCTBA 2IeKTPOHUKH
Copepxxanue 3Tanos YCTPOHCTB pe3yJIbTaToB
¥ HAHOZJIEKTPOHHKH, a .
ANMEKTPOHHKH U npocTeHInX
TaKXKe MOACHUTH
HaHOMEKTPOHHKH . MEKTPUUECKHX
B3aUMOJICHCTBHE Y3II0B. .
H3MepeHUH
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JlabopatopHsble

paboTsl; e JlaGopaTopHbie

S S— Jexuuy; paboTsr; o JlaboparopHsie
[paxTiaeckue ¢ CamocrosrensHas paboTsr;
SaHATHS. pabota CTyAeHTOB

HenoabiyeMbie Homyck x ¢ JlaGoparopHsle e 3ammura

CpeacTBa ONCHHBAHHSA 1ab0paTopHEIM paboTeL; 1ab0paToOpHBIX

paboram; e Koncmekr paGot
KoHTpobHBIE CaMOCTOSATENBHOR
paboTsi; paboTsI.
Ox3ameH.

O61mue XapaKTepUCTHKH MoKa3areleH H KpHTEpHeEB ONCHHUBAHAS KOMIIETEHIIMHA Ha
BCEX JTanax NpuBeIeHbI B Tabmune 9.
Tabauna 9 — O6mue XapaKTepHCTHKH NMOKA3aTe/IeH H KPHTepHEB ONCHUBAHHA KOMIICTEHIHM [0

3TanamM

Tloxka3zarean n

3narp Ymern Baagers
KpHTEPHH
O6nanaer Obnanaer
(baKkTH4EeCKUMH U JTAANa30HOM
TEOPETUIECKUMH TPaKTHYECKHX
. KouTtpompyet paboTy,
. 3HAHUSMH B yMeHn#, TpeOyeMbIX
OT1ar4Ho (BHICOKHH TPOBOMT OLIEHKY,
npenexax JUTSL pa3BUTHS
YpOBeHb) . COBEpPIIECHCTBYET
H3ydyaemMoii 06JacTH | TBOPYECKHX .
. neicTBrs paboTl
¢ TOHAMaHHEM peLICHUH,
IpaHyLl abcTparupoBaHus
TIPUMEHNUMOCTH npobnem
Ob6nanaer bepet
3naeT dakTsl, JHana30HOM OTBETCTBEHHOCTH 3a
NIPUHIIMIIEI, [IPAKTHYECKHX 3aBepHIeHHe 3a/a4 B
Xopomo (6a30BbIi npoteccsl, odmue yMeHHH, TpeOyeMbIX | HCCIIEOBaHHUH,
YPOBEHbD) MIOHATHA B JUTS pEeIIEeHHUs puCcIIocalIuBaeT CBOE
npenenax oTpeneneHHbIX MOBEJICHUE K
u3ydaeMoit obiactu | npobneM B obnactu 00CTOATEIHLCTBAM B
HCCJIEZIOBAHUS pemmeHuH mpodieM
Obnanaer
Obnanaer OCHOBHBIMHU
YaoB/1eTBOPUTEIBHO Paboraer npu npsamMoMm
. 6a30BbIMH OOIIIMMH | YMEHHUSIMH,
(TIoporoBbIil YPOBEHB) HaOMONEeHUN
3HAHUSIMHU TpebyeMbIMH I

BBINOJIHCHHA
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IIPOCTHIX 3a/1a4

Tabmumna 10 — IMokasaTenn u KpUTEPHHU OIEHHBAHHS KOMIIETEHIIHA HA JTANax

Hoxa3zaresm n
3HaTh Ymetn Baapers
KpHUTepHH
®  aHaIU3HUpYeT
CBA3H MEXIy
e cBOOOIHO e crnocoben
PESTHAHEIMH IIPUMEHSTD OBOJUTH
HOHSATUSIMH U p pyX
OCHOBHBIE TIOHATUSA MEXAHCIHIITIHHAPH
3aKOHaAMH N .
IEKTPOHUKH B OH KOMaHI0ii;
3JIEKTPOHUKH H 3 HAKOMELX 5
e CBOOOIHO BlajeeT
HaHOXJIEKTPOHUKH ] A an
. CHTyallUsX; pa3HBIMH
OTtnu4no (BbIcOKMIT ® aHATU3HPYET
® MaTreMaTHYeCKH crnocobamu
YPOBEHbB) OCHOBHbIE
BBIpaXarb, U IIPEJICTaBICHUS
busnueckue o
apryMeHTHpPOBaHO ¢bu3uueckoi
OT/IHYHS B
JOKa3bIBaTh uHbOpMaUHH B
IpUHIHNAX .
. HOJIOXKESHUS rpaduaeckoii u
e cTBUSA . .
[IpeIMETHOU MaTeMaTH4eCKOH
pa3IUYHBIX
o01acTH 3HaHHA dbopMme
IEKTPOHHBIX
YCTPOMCTE;
e HMeeT ®  CaMOCTOSTENHHO
npencraBieHue oo noabupaer u ® KPHTHYECKH
OCHOBHBIX TOTOBHUT UIA OCMBICIIHBAET
HOHATHIX U IKCIIEPUMEHTA HOJy4eHHBIC
3aKOHAX HeoOXxoamuMoe 3HAHMS,
EKTPOHUKH H o0opynoBaHuE; ® KOMIETEHTEH B
HAHOJZJIEKTPOHUKH | ®  [IPUMEHSAET METOJbI pa3IHYHBIX
. ® uMeeT CIICHHsI 3aa4 B cH usx (pabora
Xopomo (6a3oBbIii p an Tyauusx (p
ypOBeHB) IpecTaBIeHue 00 HE3HAKOMBIX B
OCHOBHBIX CHTYaIUsIX; MEXIUCHUILIMHAPH
¢buznHUeckux ® yMECT KOPPEKTHO Ofi KoMaHe);
OTIIMYHIX B BBIpaXarh U ® BIaJEeT Pa3HBIMH
OPHHIMIAX apryMEHTUPOBAHHO criocobaMu
JEHCTBUS 000CHOBBIBATH IIpe/ICTaBlICHUS
Pa3IHYHBIX HOJIOXKEHHUS bu3ryeckoi
EKTPOHHBIX IIPEMETHOIH uHopMaIuu
YCTPOUCTB; 0051acTH 3HAHHS
® JlaeT OllpelesicHMs | ®  yMeeT paborartb co | e Biameer
OCHOBHBIX CIIPaBOYHOM’ TEPMHHOJIOTHER
MTOHATHHI JIMTEparypoH; [IpeAMeTHOMH
YnoBi1eTBOpHTE/ILHO 3JIEKTPOHUKH U ®  HCIIONB3yeT 00J1acTH 3HAHHUS;
(moporoBblii ypoBeHB) HaHOIEKTPOHUKH npuoopEL, e criocobeH
®  BOCHPOU3BOIMT yKa3aHHbIE B KOPPEKTHO
OCHOBHBIE ONHCaHUH IIPEJCTaBUTH
bu3nueckue 1abopaTtopHOi 3HAHUS B
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SIBJICHUS, paboTsr; MareMaTuyecKon
JeKalnue B e yMeeT dopme
ocHOBe paboThI IPEICTABIATD
9JIeKTPOHHBIX pe3ynsTaThl CBOEH
YCTPOKCTB; paboTsl
e HMeeT caMmble
o0ipe
Mpe/ICTaBJICHH O
HAHOBJIEKTPOHUKE

3 TunoBble KOHTPOJIBLHBIE 32JaAHUS

Jing  peanu3anuy  BbIIIENEPEYHCIICHHBIX
MarepHabL:

3aaa4 06yquH51 HUCTIONB3YHOTCA  CIICAYIOHIHE

—  THIIOBBIC KOHTPOIBHBIE 3aJaHHsS MM HHBIE MarepHaibl, HEOOXOMMMBIE [l OLEHKH 3HAHHH,
YMEHHH, HABBIKOB M (WJIM) ONBITA ACSTENbHOCTH, XapaKTEPH3YIOIMX OTalbl GOPMHPOBAHHS
KOMIIETEHIMH B IPOHECCE OCBOCHHUS 00pa30BaTeIbHOM IPOTPaMMBl, B COCTABE:!

TecT:

1. TecTsl s MPaKTHUECKUX 3aHATHIHA:

1) KuHemaruka nocTynarTebHOro JABHKCHHUS.

2) Kunemaruka BpamareisHOrO IBHIKCHHS.
3) JlunamMuKa MOCTYNATEIbHOTO ABHKEHHS.

4) Jlunamuka BpalarejbHOro JBHKEHHUS.

5) Monekynspaas ¢usuka. Kilaccudeckue CTaTHCTHKH.

6) TepmoauHaMHKa.
7) 3akon Kynona. Hanps>keHHOCTB.
8) INorennuan.

9) MeTasuibl ¥ THAIEKTPUKH B 3JIEKTPOCTATHYECKOM TOJIE.

10) MarsuTocTaTuka.

11) JIsxkeHue 3apsI0B H TOKOB, paboTa B MAarHUTHOM IOJIE.
12) SIBnenue deKTPOMArHUTHON HHAYKIMH. DHEPrHs MOJIs.

13) lapMonuyeckue konedanus.

14) Co6o/HbIe U BBIHY)XICHHbBIE KOJeOaHHUs.

15) Bonuel. D¢dexr Homrepa.
16) Uutepdepennus cera.
17) dudpakuus.

18) IMongpusammus.

2. TecTs! jJ1s1 TabOPaTOPHBIX 3AHATHIL:

1) KunemaTnka paBHOYCKOPEHHOIO BpalieHHs

2) Jluxamuka mastHHKa OGepbexa

3) Wsyuenue pacnpejiesnieHuss Makcsesia
4) MWzyuenue pacnpesenenus boiasiMana
5) OnpeeneHue OTHOIIEHHS TellToeMKocTel raza metofom Kiiemana-/lesopma
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6) HM3yuenue 37eKTPOCTATHIECKOTO T10JIs

7) H3zyueHue CBOMCTB JN3JIEKTPHKOB B HOJIE IIOCKOr0 KOHAEHCATOPA

8) OnpeneneHne OTHOCUTETHHON AUIEKTPHIECKOH MPOHUIIAEMOCTH TBEP/IBIX
JIMATIEKTPUKOB

9) W3MepeHnue yaeabHOro 37EKTPUUYECKOTO COIIPOTHUBIICHHS METALIOB

10) M3yueHne MarHuTHOTO TIOJIA KPYTOBOTO TOKA

11) Onpenesnenue yIeiapHOTo 3apsijia 31eKTPOHA METOAOM MarHeTpoHa

12) Nsyyenne 3atyxaromux kojaebaHuil KpecTooOpa3HOro MasTHUKA

13) Usydenue 3aTyXaromux 3JeKTPOMArHUTHBIX KoneOaHUH

14) CrnoxeHnue B3aUMHO NIEPIICHIUKYJIIPHBIX Konebanuii. Gurypst Jluccaxy

15) Usyuenue uatepdeperiuy gazeproro urydenus. Onsrr IOura

16) U3yuenne nudpakiini Ta3epHOTO H3TYYECHHS OT T U HHTH

HpHMep TECTOBOI'O 3alaHuA A/ HPAKTHYCCKOIO 3aHATHA.
«MeTanabl H AHITEKTPUKH B 3JIEKTPOCTATHYECKOM NOJIE)).

bBuaer 1.

1. Urto xapakTepu3yeT BEKTOD MOJISPH3AITH P?
1) lunonpHeI MOMEHT €JMHUIIBI 00bEeMa JHANCKTPHKA;
2) IMnonbHbI MOMEHT aroMa (MOJIEKYITBI) TUAIEKTPHKA,
3) BennunHy, MOKa3BIBAONIYIO BO CKOJBKO pa3 MEKTPHUECKOE IOJIe, BO3PACTAET B IHAIEKTPHKE;
4) Benu4nHy, NOKa3bIBAIOLIYIO BO CKOJIBKO pa3 3IeKTpHYecKoe Mojie, yMeHbIIAeTCs B
JIUDJIEKTPHKE.

2. YKaxuTe BBIpaXEHUst TeOPeMBI | aycca Uig MoJis BEKTOpa MEKTPUIECKOTO cMelieHust D .

a) b = ggﬂE > 6) m[j ) dg = qceoﬁobn 5 B) VD = pceoﬁodn >
S
r) E[' S qce(m + qCH)U ’ 'H) VD = p Cc60600H + p cena3an *
N
1) a; 2) 6; 3)B; Hr; 5) m; 6) a, 6; 7) a, B; 8) 0, B;
9 a,r; 10) a, 1), o

3. Bo3ayHeli KOHAEHCATOP YaCTUUHO 3aIl0JHEeH JUIEKTPHKOM. B Kako# U3 ero yacreit 6onpine
HaNpPs)KeHHOCTB 3JIeKTpUdecKoro nois E | a B kakoil — snexkTpudeckoe cmemenne D ?

a) MeKTpUUeckoe cMelneHue Goiblie B obnactu 1;

+
._..J_ 1 0) HAPSDKEHHOCTH JISKTPHYECKOTO Mo 00ble B 00nacTy 1;

B) 2JIEKTPHUYECKOE cMelleHue Bobine B 001acTu 2;
I') HAIPSKEHHOCTh 3IEKTPUUECcKoro nois 6osbiie B obnacty 2;

1) HAITPSHKEHHOCTH AIEKTPHYECKOTO ITOJIS OJIHHAKOBA B 00EUX 00/1acToX;

€) MEeKTPHYECKOe CMEIIEHHE OIMHAKOBO B 00eHX 00JIacTsX.

1)a,6; 2)a,r; 3)a,m, 4)06,8B, 5)6,e; 6)B,1; T)B,a; 8)
I, €.
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4. HaiiTH eMKOCTB IJIOCKOTO KOHJEHCATOPa, H300payKeHHOTO Ha PHCYHKE, I

110J10BHHA 06beMa KOTOPOTO 3alOIHEHO JHANEKTPHKOM ¢ OTHOCUTEIBHON

JMDIEKTPHYECKOM MpoHHIaeMOCThIO 3. [nomanp kaxno# oOKIaaku §§§§§§§§§§§‘
KOHJIeHcaTopa paBHa 10 cM?, a paccTosHHe MexcTy HuME | MM. OTBET 1aTh B nd.

5. VKaxuTe HOMEP PHCYHKA, Ha KOTOPOM M300pa)KeHbl IMHHH BEKTOPA HJIEKTPHYECKOH HHIyKud D
Ha rpaHHIe pazjiena AByX JHAJIEKTPUKOB C €1 < £

&1 & €1 €2 £ £ £ &

.

HpHMep TECTOBOTO 3aJaHust I H&GOp&TOpHOI‘O 3aHATHA.

ONPEJAEJEHUE YVIEJIBHOI'O 3APAJIA DJIEKTPOHA METOAOM MATI'HETPOHA
Bapuanr 2

1. ITo Kako# TpaeKTOpHH JBIKETCA B 00IIEM cliydae 3apshKeHHas 4acTHIA B OXHOPOIHOM
MarHuTHOM Mosne?
Otsetsl: 1) 110 npsaMoit; 2) mo nmapabosne; 3) no runep6osne; 4) o CIHpaiy; 5) [0 OKPYXHOCTH.
2. [lapannensHo NpAMOMY HIPOBOJJHHKY HAa HEKOTOPOM PACCTOSHUH
OT HETO, JIBHXKETCA CO CKOPOCTHIO » JJIEKTPOH. YKa3aTh HA PHCYHKE
HanpasieHue cuibl JlopeHna, 1eHCTBYIOER Ha 3IEKTPOH, €CITH T10
[IPOBOJHUKY MYCTHTH TOK 1.

3. TpH 4acTHUIbI ¢ OITHHAKOBBIMH MacCCaMH H 3apsAaMH BJICTAIOT B

OJHOPOOHOC MAarHUTHOE II0JIC C pasHbIMU

o> "
Us CKOPOCTSIMH, Kak [oKa3zaHo Ha pucyHke. IlpuuéM  v; <0z <wv; Kak
24 COOTHOCHTCA MeX 1y co00i# UX riepuonbl BpameHus 17
v =
0 B
e & &
q9 9 g

Otserer: 1) T; < T, < T3 DT >T,>T;;, )T =T,=T3

4) Jlns oTBeTa JaHHBIX HEJOCTATOYHO.

4. MuKpoYacTaIIb BICTAIOT B OMHOPOIHOE MATHUTHOE T0JIE C IOCTOSHHOM CKOPOCTHIO, KaK
noKa3zaHo Ha pucyHke. Kakoii 3aps iMeroT JacTHib?

_, ayqi=+q; O)q@=+q; B)q3=+q;
B q:

@ Nqi=-q¢ DHq@=-q €)q=-q;
q:

-
»

-\qs
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K =0, 3)q=0;, m)q=0.

Otsetnl: 1)a,6,B; 2)roa,e; 3)x 3,1, 4)a, e, 3;
S)B, 1,3, 6)6, K, H.

5. Kaxoe 13 NpHBEJCHHBIX HI)KE BBIPAKEHHHN MPEACTABIAET COBOM CHITY, NeHCTBYIOMYIO Ha

TIOJIOKHUTENIBHO 3aPXKEHHYIO YaCTHILY, ABHXKYIIYIOCSH OQHOBPEMEHHO B HJICKTPHYECKOM H MArHHTHOM
1mosx?

—

1) F=qE+q[B,5} 2) F =qE+q[f5,B} 3) F = qE-I—q(B,ﬁ)
o F =qE +q(0,B).

TeMmbl KOHTPOJIBHBIX paboT:

1)  KuHeMaTuka MaTepHaTbHON TOUKH.
2)  JluHaMHKa MOCTYIATEIBHOIO ABUKEHHS.
3) JluBaMuka BpalnarenbHOroO ABHKEHHS.
4)  Pabora u sHeprus. 3aKOHbBI COXpaHEHHS.
5) Kriaccuueckue CTaTHCTHKH.
6) TepmomuHamuka.
7)  3axon Kynona. HanpsoxeHHOCTE.
8) Ilorenmman u pabora.
9)  Merauibl B IUAIEKTPHKH B 3JIEKTPOCTATHYECKOM TIOJE.
10) MaruuTtocratuka.
11) [IBmxenue 3apA70B ¥ TOKOB B MArHUTHOM II0JIE.
12) DnexTpoMarHWUTHAs HHAYKIIHS.
13) Konebanus.
14) Bomansl.
15) MHurepdepenrms.
16) [Iudbpaxnus.
[TpuMeps! KOHTPONBHBIX paboT.

buner 11.
JBH:KeHHe 3apAI0B H TOKOB B MATHHTHOM M0JI€

1. Tlnocknii KBagpaTHBIH KOHTYD CO CTOPOHOM 9 ¢M cBOGOIHO YCTAHOBHIICS B OXHOPOJHOM MATHUTHOM
nosie ¢ uuaykiuei 3 Ti. TIpu noBopoTe KOHTYpa BHEIIHUMH CHIIAMH BOKPYT OCH, IPOXOIAUIEH depes
CEpeIMHBI IIPOTHBOIIOJIOKHEIX CTOPOH, Ha yrou 60° cosepiueHa pabora 396 m/x. Haittu cuiy Toka B
koHType. Tok npu moBopoTe He H3MEHsETCH.

2. KBafiparHasi mpoBoJI0YHas PaMKa PacoNIoKeHa B O/IHOM MIOCKOCTH ¢ JUIMHHBIM NPAMBIM IPOBOIOM
TaK, 4To /Be ¢€ CTOPOHBI HmapayiielbHbl npoBoly. Ilo paMmke W mpoBoay TeKyT OJHHAKOBBLIE IO
BeJTHUMHE TOKH 63 A kaxibii. Halith cuity, neficTByronnyto Ha pamky, ecid Gikaiiinas K IpoBOLy
CTOPOHA PAMKH HaXOIUTCA OT HETO Ha PACCTOSHUM, PABHOM TEPUMETPY PaMKH.
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3. Haiitu yckopeHue dJieKTpOHa, ABMKYLIErocs B COBIANAIOIINX (10 HANPABICHHIO 3JIEKTPHICCKOM H
MAarHATHOM [OJX. DJIEKTPOH BAETel ¢ HadaibHOH CKOpPoCThO 2111 M/c  TepleHANKyaspHO

Hanpasienno noseit. HanpsokEHHOCTH texTpruyeckoro nonsa 479 B/M, a HanpspkEHHOCTE MarHUTHOTO
270 kA/m.

buner 24.
TenioBoe H3TyUeHHE

1. Temmeparypa aGcomoTHO YEPHOTO TeJla H3MEHHIIACh PH HarpeBanuy ot 1942°C o 1803°C. Bo
CKOJIPKO Pa3 YBENHYHJIACH MIPH 3TOM MaKCHMAJIbHAS JIyYeHCIyCKaTe/IbHas ClIOCOOHOCTH?
2. UmeeTtcs Ba aGCOMOTHO YEPHBIX HCTOYHHKA TETUIOBOTO H3nydeHus. TeMiieparypa OqHOro U3 HHX
pasra 850 K. Haitnute TeMreparypy Apyroro MCTOYHHKA, €C/IM JUTHHA BOJIHBL, OTBEHAKOIIAs
MaKCHMYMY €TO HCIyCKaTe/lbHOM CIIOCOOHOCTH, Ha 64 HM OONbINe [ITHHBI BONHbI, COOTBETCTBYIOIIEH
MaKCHMYyMY HCITyCKaTeIbHOH CIIOCOOHOCTH MEPBOr0 HCTOYHMKA.
3. [Ipu Kakoit TeMIepaType HHTerpaibHas CBETUMOCTh MOBEPXHOCTH CEPOT0 Tena ¢ KoahdHIIeHTOM
nomowmenus 0,484 paBHa SHEPreTHYECKON CBETHMOCTH a0COTIOTHO YEPHOTO Telia, MMEIOLIETO
temineparypy 1868°C? Otser nathb B rpagycax Llenscus.

Coucok HHIAUBHAYAIBHBIX TBOPUYCCKHX 3aJIaHHH;

1) KuneMarnka MaTepHajIbHOH TOYKH.

2) JluHaMHKa OCTYNaTeILHOIO JBHKECHHUA.

3) JluHamuka BpamiaTelnbHOTO JBHIKCHHS.

4) Pabota u 3Heprus. 3aKOHbI COXPAHEHHUS.

5) KraccHueckue CTaTUCTUKH.

6) TepMmonuHamHKa.

7) 3akon Kynona. HanmpsskeHHOCTS.

8) Tlorenmman u pabora.

9) MeTaUTbl H AUINEKTPHKH B 3JIEKTPOCTATHUYECKOM ITOJIE.
10) MarauTocraTuka.

11) J/IBuskeHue 3apsiioB U TOKOB B MArHUTHOM I10JI€.
12) DiiekTpoMarHuTHast MHIY KM,

13) Konebanus.

14) BonHsl.

15) Uutepdepenuns.

16) lndpakuust.

[puMepsl HHMBHAYAIBHOTO TBOPYECKOTO 3a1aHHs:

Burer 5.
HoTtenuman u pabora
1. DeKTpoH, ABUrasCh U3 COCTOSHHA IIOKOS B JJIEKTPUYECKOM I10JI€, JOCTHI CKOPOCTH 1,5~104 KM/c.
Kakyto pa3sHOCTh TOTEHIHAIOB [IPOILEN IEKTPOH?
2. Merajummueckuii map paamycoM 61 MM U ¢ moreHnsanoMm 469 B okpyxaloT He3apsiKeHHOH
cheprueckoii 06omoukoit paanycom 452 M. Kakum GyzeT I0TeHIHAN MIapa Iocye Toro, Kak oH OyzeT
COENIHEH ¢ 000JI0UKOH?
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3. JIBa TOUYEUHBIX IeKTpHUeckuX 3apsaga 56 uKin u 10 HKn Haxonsrcs B Bo3ayxe Ha paccTosHUM 42 cM
JIpyT oT Ipyra. OnpeaennTs MOTEHIHA 105, CO3aBaeMOro 3THMH 3apsilaMH B TOYKeE, HaXoasmeHcs
Ha paccTogHuH 60 ¢M OT nepBoro 3apsjaa u 61 ¢cM oT BTOpoOro.

4. Paarycel ABYX NMPOBOAALIMX KOHUEHTpuueckux cdep 44 cM u 232 cm. Ha xaxnoit pasHOMepHO
pacnpenenés 3apsa 277 aKn. Halitu pasHOCTh NOTEHIIMATIOB MeX Iy cepaMu.

5. beckoHeYHO AMMHHBIN NPAMOl TPOBOASIHNA [IHHAD paguycoM 1521 MKM paBHOMEPHO 3apsiKeH ¢
JIMHERHOH I0THOCTRIO 3apsiaa 8 HKi/M. Onpenenuts pa3HOCTh MOTEHIHATIOB JIBYX TOUYEK 3TOTO TI0JIA,
HaXOIAIIHUXCA HA pacCTOAHUHA 44 MM 1 261 MM OT MOBEPXHOCTH IIMJIHHpA.

6. OnpenenuTs NOTEHUMAT HA pacCTosHUM 31 MM OT OCH OIHOPOIHOTO OECKOHEYHO THHHOTO
JUIEKTpHYECKOro cTepxHd (¢ = 15) pamuycoM 15 MM, ecnu crepXeHb 3apsikeH ¢ 0OBEMHOM
nnotHOCThI0 20 MKKi/M” . TloTeriman Ha ocu CTEPXKHS NIPUHATH paBHBIM HYJIIO.

7. lloteHmman D>JEKTPHYECKOrO IO HWMEET BH: go=10(x2+ y2)+2022 (B). Haiitu wMonyns

HanpsDKEHHOCTH NOJIA B TOYKE ¢ KoopAuHAaTaMu: x =544 cm, y =261 cm, z = 374 cm.

Cnucok naboparopHbIxX paboT:

1) KunemaTHKa paBHOYCKOPEHHOI'O BpAIllCeHHS
2) Jlunamuka mastHika Obepbeka
3) Onpenenenue MOMEHTa HHEPLUH TBEPIBIX TEl
4) HM3yueHue BpamaTenbHOIO U MOCTYIATENBHOTO JIBHKEHHH Ha MalInHe ATBYAa
5) Wzyuenue pacnpenenenus Makcpesia
6) Hsyuenue pacnpenenenus bonsnmana
7) OmnpeneneHue OTHOLIEHHUS TeloeMkocTel raza merogoM Kiiemana-/lezopma
8) WsyueHue TepMOAMHAMHYECKUX MPOIIECCOB
9) H3yuenue TensonpoBOJHOCTH BO3AYXa
10) M3yueHne 31eKTpoCcTaTHYECKOTO OIS
11) Uzy4enue cBoHCTB AUAIEKTPUKOB B MOJIE IUIOCKOTO KOHJIeHCaTopa
12) Ompeneniense OTHOCUTENBHOM TUAIEKTPUIESCKOHN MPOHHUIIAEMOCTH TBEPIBIX JIUICKTPHKOB
13) 3Mepenue yaenbHOTO 3IEKTPUIECKOTO COMPOTHRIICHUS METAJIIOB
14) U3yuenre MaratuTHOrO MOJIsl KPYTOBOTO TOKA
15) Onpenenenne yaenbHOTO 3apsijia 2MeKTPOHA METOIOM MarHeTpoHa
16) M3yuenue 3aTyxamommx Koebanuit KpecTooOpasHOro MasTHHKA
17) N3yuenne 3aTyxarOIux 37eKTPOMArHUTHBIX KOJieOaHuH
18) M3yuenne BBIHYK/IEHHBIX 3JIEKTPOMArHUTHBIX KOJIeOaHui
19) Cioxenue B3auMHO HeprieHUKYISIPHBIX KosieObanmii. Gurypsl Jluccaxy
20) U3yuenue untepdeperituu nazepaoro uznydenus. Oneit FOHra
21) U3yuenue nudpakiiun jia3epHOro U3MydeHUs OT IIEeTH U HUTH
22) Usyuenue mudpakuun cera. (J{lubpaknuonnas pemerka)
23) U3ydenne nonspusaluy ceera
TeMbl JU1s caMOCTOATENBHOH PabOTHI:
1. Knnemaruka.
2. luHaMHuKa HOCTYTIaTeIbHOI'O JIBHOKCHHS.

3. JIuHaMHKa BpaIaTeIbHOTO JBUKEHHS.
4. MonexynsapHas pu3Hka.
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5. Kitaccmueckue CTaTUCTHKH.

6. TepmomrnaMuka.

7. DnekTpocTaruka.

8. IocTognusbIit TOK.

9. MarauTtHoe none B BaKyyMe.
10. MarauTHoe 110j1¢ B BEHICCTBE.
11. YpaBHenus Makcsesuia.

12. KoneGanns.

13. Boansi.

14. BonmoBas ontHka.

CIHCOK DK3aMeHALIHOHHBIX BOIIPOCOB!:

[S I

NS R

13.
14.
15.
16.
17.
18.
19.
20.

21

2 Cemectp.

Kunemaruka. HopMaiibHOe W TAaHTEeHIIHATIBHOE YCKOPEHHE.

KuneMaTuka BpamiareIpHoro ABmkeHus . CBA3b MEXKAY YIIIOBBIMH H THHEHHBIMH
YCKOPEHUSIMH.

Junamuka. 3akonst HerotoHa.

JIBu)KeHHe CHCTEMBI MaTepPUATIbHBIX TOYEK.

OCHOBHOE ypaBHEHHE JHHAMUKH ITOCTYIATeIbHOTO ABHKEHHS IIPOU3BOJILHOM CHCTEMBI TEIl.
CHJipl B MEXaHHKE,

Kunetnyeckas dHeprusi.

PaboTa 1 MOITHOCTS.

KoHcepBaTHBHBIE CHIIBL.

. [Torennuanbaas HEprys.
11.
12.

Cps13b MeX1y ITOTEHIIHAILHOM SHEprUeH ¥ CHIION.

OcHOBHOE ypaBHEHHE THHAMUKY BpaIaTeIbHOTO IBHKEHHS OTHOCUTEIHHO HEMOIBHKHOM
TOYKH.

VpaBHeHHe THHAMUIKH BpalaTeIbHOrO JBHKEHHS OTHOCHTEILHO HEMOABIKHOR OCH.
MoMeHT HHEpLIHH.

Kunernueckas sHEprust BpalllaroLerocs Teia.

PaboTa BHEITHUX CHJI NIpH BpallleHHH TBEPAOIO Tea.

3aKOH COXpaHEHUsl MEXaHHYECKOMH SHEPTHH.

VYnap aGCOMOTHO YIPYTHX ¥ HEYNPYTHX TeJ ¢ TOUKH 3PEHHSA 3aKOHOB COXPaHCHHUS.
3aKoH COXpaHEHUs MOMEHTa HMITYJIbCA.

MexaHnKa )XHJIKOCTH. YpaBHEHHE HEPA3PBLIBHOCTH CTPYH.

. YpaBHenue bepaymin.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

BszkocTs.

CXUMaeMOCTh JKUJIKOCTEH H Ia3oB.

JlamuHapHOoe # TypOyJIeHTHOE TEHYEHHE.

JIBuKeHHEe TeJl B )KUJAKOCTAX H rasax.
HewunepiipaibHble cucteMbl 0TcuéTa. CHIIbI HHEPLHH.
HentpobexHas cuia HHEPLHH.

Cuna Kopuonuca.

Ipunnun oTHocHTeAbHOCTH [ anues.

Penstusuctckast Mexanuka. [IpeoOpasoBanus Jlopenua.
Cnejactaust u3 npeobpaszoBanuii Jloperniia. OHOBPEMEHHOCTD COOBITHH B Pa3HbIX CHCTEMAxX
orcyéra.
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33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.
47.
48.
49.
50.

51
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Crencrsus n3 npeodpasosanuii Jlopenua. [inHa rei B pasHbIX CHCTEMAX OTCYETA.
Cnenctsust u3 npeobpazopanuii Jlopenua. JHTeNbHOCTS COOBITHH B PA3HBIX CHCTEMAX
OTCUETA.

PensituBucrekas kuaemaruka. ClnoxeHue CKOpOCTEN.

PenstuBuctckas nmuHaMHKa.

PessiTUBHCTCKOE BRIpaXKEHHUE 11 SHEPTHH.

B3auMocBs3p MacChI M SHEPTHH.

Honstie 06 061melt TEOPUH OTHOCHTEIBLHOCTH.

YpaBHEHHE COCTOSHHSA HeallbHOTO rasa (YpaBHenue Menneneesa-Knanelipona).
Hasnierne. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KHHETHIECKOH TEOPHH.
Temneparypa.

Brytpennssa sHeprus. Termnora u pabora. [lepBoe Ha4a10 TepMOAMHAMHUKH.
Cxopoctu ra3oBbix Monekynt. Omnbit LlTepHa.

Pacnpenenenue Mosnexyi rasa no ckopoctsM. Oyukims pacipeenenns Makcseiua.
Haubornee BeposTHas, cpeHss KBaJpaTHIHAs U CPEIIHSL apuMeTHIECKass CKOPOCTH MOJIEKYI
rasa.

Pacnipenenenue MaxkcBesuia o 3HaY€HHAM KHHETHYECKON SHEPTHUH.

®opmyna Makceenia 111 OTHOCHTENBHBIX CKOPOCTEA.

bapomerpuueckas ¢popmysa.

Pacnpenenenue bonpnmana.

Tennoémkocth raza. @opmyna Maiiepa.

. M3oxopuyeckuii mporecc.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

Hzobapuueckuit nporecc.

H3otepmuueckuit mporecc.

AnuabaTuueckuii mpomecc.

[Honutponuueckue mporeccsl.

O6parumsiii uuki KapHo.

Heobparumsrit mukn KapHo.

DHTPOIHSL.

H3menenne sHTpONHHU NpU 00paTHMBIX 1 HEOOPATHMBIX IIPOLIECCAX.
Bropoe Hayano TepMOIMHAMHUKH.

CpobonHas 1 cBs3aHHast YHEPrusa. OUIHYECKHH CMBIC DHTPOIIHH.
CTaTHCTHYECKHI CMBICT SHTPOIHH.

Tperbe Hauaio TEPMOAUHAMHKH.

PeasibHble rassl. YpaBHeHue Ban-nep-Baasisca.

@a3oBble NTpeBpALICHHUS.

DnexTpHdecKkHi 3apsl. 3aKOH COXpaHEeHHs! HIEKTPHYECKOTO 3apsia.
BiaumonelicTBUE 3/IeKTPHYECKUX 3apsIoB B BakyyMe. 3akon KymoHa.
DnexTpuyeckoe none. HarpsmkEHHOCTD ek Tprudeckoro 11os. CHUIoBble THHUH.
[IpuHIMI CyTIeproO3HIIMU DIEKTPHYECKHX [OJIEN.

Ione nunons.

Teopema Octporpajckoro-I"aycca a1 BekTOpa HANPSHKEHHOCTH DIEKTPHUYECKOTO MOJIA.
one GeckoHeUHOH OTHOPOIHO 3aPSIKEHHOM IIOCKOCTH.

Iose AByX paBHOMEPHO 3apsKEHHBIX IIOCKOCTEN.

[onieMoTopHbIe CHITBL
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76.
77.
78.
79.
80.
81.
82.

83.

84.

85.

86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
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TTosie GeCKOHEUHOTO 3apsKEHHOTO LIMJIHHIpA.

TMone cdepuueckoii MpoBoAALIEH MOBEPXHOCTH.

[one 0OBEMHO-3aPSDKEHHOTO [Hapa.

Iuddepentmansuas hopma Teopemsl ['aycca.

[Torennuan. Pabora cHil 3IE€KTPOCTATHYECKOTO OIS,

DHeprus B3aHMOJIEHCTBUA CHCTEMBI 3aPS[I0B.

CBsI3b MEXJTY HAIIPSIKEHHOCTBIO 3IEKTPOCTATHUYECKOTO MO H NOTEHIIHATIOM.
Pa3sHOCTD MOTEHIIHAIOB MEXY TOYKAMH IT0JIst, 06pa3oBaHHOTO OECKOHEUHOM 3apsiKeHHOH
TJIOCKOCTBIO.

Pa3HOCTE MOTEHIMAIOB MEXKIy TOUKAaMH [10Jisf, 00pa30BAHHOTO JABYMs 0€CKOHCYHBIMH
3apsHKEHHBIMH TJIOCKOCTAMH.

Pa3HOCTD HOTEHIHANIOB MEXKJY TOYKAMH TTOJIsI, 00pa3oBaHHOIO O€CKOHEUHBIM 3apsKEHHBIM
JUTHHHBIM IMUIHHAPOM. ,
PasHOCTB NOTEHIIMAIOB MEXKIy TOYKAMH M0, 00pa30BaHHOIO 3apsKEHHOH IyCTOTeI0H
cdepoit.

PasHOCTD NMOTEHIHAIOB MEXY TOYKaMH MOJIs BHYTPH 00BEMHO-3apPAKEHHOTO Mapa.
L{upKyIsips BEKTOPA HANPSHKEHHOCTH 3IEKTPOCTATHYECKOTO MOJIA.

[Tonspuzanus JUIEKTPHKOB.

CerneToaneKTpUKH.

BekTop 31eKTpHYECKOro CMeIeHus (3eKTpHYIecKas HHITyKIus).

[ToTox BekTOpa NEKTPUIECKOTO CMEIIEHHS.

Wsmenenue BexropoB E u D Ha rpaHHue pasgena JIByX IUIICKTPHKOB.
PacripesiesieHre IEKTPHUECKHX 3aPANI0B Ha IPOBOXHUKE.

HanpsyxéHHOCTE HONA BOJIH3H HOBEPXHOCTH 3apsDKEHHOTO IIPOBOAHHKA.

CBOMCTBO 3aMKHYTO#M MPOBOJAIIEH 0OOIOUKH.

DIEKTPOEMKOCTb.

Konnencaropsl. CoefUHEHHE KOHIEHCATOPOB.

DHeprus 3apsHKEeHHOTO MPOBOAHHKA.

DHeprus 3apsHXXEHHOTO KOHJeHcaropa.

DHEPTrHsl MEKTPHIECKOTO MO,

[ToCTOSIHHBIH AIEKTPHYECKHUI TOK. DIIeKTpHUecKHH ToK. [IOTHOCTE TOKA.
VYpaBHEeHHE HEPEPBIBHOCTH.

DeKTPOABHKYINAsK CHIIA.

O6061mEHHbIH 3akoH OMa [ HEOJHOPOJHOIO y4acTKa LICIH.

PasperBnénnsle nenu. [Ipasuna Kupxroga.

MomuocTts ToKa. 3akoH [xoyins-Jlenna.

3 Cemectp.

Crardyeckoe MarHMTHOE MOJIe B BaKyyMe. BEeKTop MArHUTHOH HHIIYKIMH.
3akon buo-Casapa-Jlannaca.

MarHuTtHoe 11oje IpAMOro ToKa.

MaruuTHOE 10j€e KpyroBoro Toka.

MarsuTHoe nose ABHXYILIErocs 3apsajia.

3axkon Amnepa. Cuia, JielicTByIoIas Ha IPOBOJAHHK ¢ TOKOM B MarHUTHOM IIOJIE.
KoHTyp ¢ TOKOM B MarHUTHOM II0JIE.
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8. Cua Jlopenua.

9. JlBmxeHHe 3apsHKeHHO YaCTHIIB! B OIHOPOXHOM MarHUTHOM MOJIE.

10. Dddexr Xomna.

11. Hupky/siius BeKTOpa MarHUTHOW HHIYKIHH.

12. MaruuTHoe none cosieHou/1a.

13. MarsuTHOE 1ose Topoua.

14. PaboTa 110 nepeMeleHHo IPOBOAHNKA U KOHTYpa ¢ TOKOM B MATHHTHOM TIOJIE.

15. MarauTtHoOe nosie B BemecTBe. HaMarHHYeHHOCTS H HANPSHKEHHOCTS MATHUTHOTO MOJIS.

16. MarHuTHBIE MOMEHTEI 3JIEKTPOHOB H aTOMOB.

17. InaMarHeTH3M.

18. ITapamarneTnsm.

19. CBolicTBO heppOMarHUTHBIX MATEPHAIOB.

20. Marautomexanadeckuii 3¢ pexT.

21. Ilpupona cioHTaHHOH HaAMarHUYEHHOCTH (PepPOMATHETHKOB.

22. Ilpenomnenne Bektopos E u H Ha rpanune pasiena AByX OMHOPOIHBIX MAarHETHKOB.

23. SIBneHune SMeKTPOMArHHTHON HHIYKIIHH.

24. DnexTpolBrKyImas cuja (3.1.¢.) HHIYKIIHH.

25. Ilpupona sBneHus SMEKTPOMArHUTHON MH(YKIHH.

26. Buxpessle Tok# (Toku Dyko).

27. SIBnenue caMOUHAYKIIUH.

28. B3anmHas UHIYKIHA.

29. DHeprus MarHUTHOTO TOJIS.

30. BuxpeBoe anexkrpudeckoe mnoJe.

31. Tox cMemeHus.

32. YpaBHeHus Makcseiia.

33. CxopocCTh pacpoCTpaHEeHHUs IEKTPOMArHHTHOTO I10J1s.

34. PeaTUBHCTCKAS TPAKTOBKA MATHUTHBIX SIBJICHHIA.

35. 'apmonHyeckue KoneOaHus U UX XapaKTEPUCTHKH.

36. OCHOBHOE ypaBHEHHE IMHAMHKH TapMOHHYECKHX KoJieOanui. ['apMOHHYeCKHi OCLIIATOP.

37. Maremaruyeckuii MasITHUK.

38. dusnueckuii MaATHHK.

39. Ipy>XuHHbBIH MasiTHHK.

40. lpencrapienune konebaHHit MOCPEACTBOM BEKTOPHBIX JHArPamMM (METO/l BEKTOPHBIX
JHarpaMm).

41. Cnoxenyie rapMOHHYECKHX KOJICOAHHI HATIPaBICHHBIX BIIOJIb OMHOM IPIMOI.

42. buenus.

43. Cnoxenne B3aUMHO IEPHEHIHKYIIPHBIX Kosiebanuit. Purypsl Jlnccaxy.

44. CoOoHbIE 3aTyXalolIHUe MEXaHHUYECKHE KOTeOanus.

45. XapaKTepHCTHKH 3aTyXalomuXx KojieOaHui,

46. Beinyx/1eHHbIe MEXaHHUECKHE KoJleOaHus.

47. Dnexrpudeckue konebanus. KpasucranuonapHele TOKH.

48. CBoOOIHEIE DIEKTPOMarHUTHBIE KoJleOaHus B KOHTYpe 6e3 aKTHBHOI'O CONIPOTHB/IEHHS.

49. Cpoboanele 3aTyXatoHiye 31eKTpHIeCKHe KOJeOaHus B KOHTYpE.

50. BeinyxieHHBIE YIeKTPHYCCKUE KOeOanus.

51. PacnpoctpaHenue BOJIH B yIIpyro# cpeje.
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52. YpaBHeHUS IUI0CKOH U chpepHUECKOH BOJIH.

53. I'pynmoBast CKOpOCTb.

54. Hanoxenue (autepdeperins) BoaH. CTogyne BOJHEL

55. DHeprus yrnpyrof BOIHBI.

56. 3ByK.

57. Dddexr [donnepa A/ 3ByKOBBIX BOJH.

58. BonHoBO€ ypaBHEHHE.

59. DnexTpOMarHUTHBIE BOJIHEL.

60. Onruueckuit >dpdext Jonnepa.

61. DHeprus 1eKTPOMarHUTHOH BOITHEL

62. MHTeHCHBHOCTD MEKTPOMArHHTHON BOJIHBIL.

63. OTpaxkeHHE U MPeIOMIICHHE YIEKTPOMArHUTHBIX BOJIH OT IPaHUIBI pasjiena ABYX ONHOPOIHBIX
JU3IIEKTPUKOB.

64. Uutepdepenius cBera.

65. lllupuna nonoc HHTEpPEpEeHIHH.

66. KorepeHTHOCTb.

67. Meton FOHnra.

68. MinTepdepeHius mpyi OTPAKCHUH TIPH OTPAXKEHHH OT TOHKOH IPO3paviHON [UIACTHHKH.

69. UaTtephepeHiius OT IIACTUHKH IepeMEHHOH TONIUHBI (KIIMHA).

70. Konbua Herotona.

71. MuoronydeBast nHTEppEepeHIHS.

72. Ilpumenenne nutepdepernnu. Marepdepomerper. [Ipocserienne OnTHKH.
HurepdepeHiMOHHBIE 3€pKaia 1 (HIIBTPEL

73. udpaxuus cseta. [Ipunuun [tolirenca-Openes.

74. Meton 30u ®penesns. 30HHAsA IUIACTHHKA.

75. I'paduueckoe BEIYHCIICHHE PE3YITBTHPYIOMIEH aMILTHTY)Ibl (METO/ BEKTOPHBIX JHArPaMM HJIA
criupans OpeHens).

76. Jlubpakuus Ha KpyriIoM OTBEPCTHH H HEITPO3PAYHOM JHCKE.

77. iudpaxuus B napauienbHbIx ydax (mudpaxuus Opaynropepa).

78. Jludpakiius OT LIENH.

79. NudpakumoHHas pemeéTka.

80. CuexTpanibHOE pasiokeHde. Pazpelnatoimas ciocOOHOCTh PELIETKH.

81. ludpaxuus Ha IPOCTPAHCTBEHHBIX peléTKax. Jludpakims peHTTeHOBCKUX JTydeH.

82. Tomorpadus.

83. EcTecTBEHHBIH U NOJSIPU3OBAHHBIN CBET.

84. IMonspu3aiysi Ipy OTPXKEHUH U IpenoMiennn. 3akoH bproctepa.

85. [Monspuzarys npu JBOHHOM ITy4elpEIOMICHHH.

86. 3axon Masroca.

87. UuTtepdepeHiins noaspu30BaHHbIX BOJIH.

88. MckyccTBeHHOE 1BOiHOE MydernpelioMileH e (HCKyccTBenHas anu3oTponust). Dbdexr Keppa.

89. BpallieHue IIOCKOCTH MOJIAPH3ALHH.

90. Jlucnepcus ceera.

91. DneMeHTapHas (KJ1acCHYECKasi) TEOPHs JHUCIIEPCHH.

92. [loromenue cBera.

93. PaccesiHue cBera.
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94. Uznyuyenue BasuiioBa-UepeHkosa.

4 Mertonnueckne MaTepHAaJIbI
Cornacro nyukry 12.1 paboue#t mporpaMmsl.
1. OcHoBHan ;JUTEpaTypa:
1. CasenreB W.B. Kypc obwmeit ¢uzuku: yuebnoe nocodue mig Bry3oB: B 3 1. —7-e usn.,
crepeoruil. ~ CII6.: Jlans, 2007.
T. 1: Mexanuka. Monexynsipaas dusuka. — 432 c. (B 6ubmioreke — 155 7k3.).
T. 2: DnexrpuuecTBo U MarHeTu3M. Boimsbl. Ontrka. — 496 ¢. (B 6udmoreke — 148 Hx3.).
T. 3: KranroBas ontuka. AroMHas ¢puzuka. Pusmka TBEpaOTO Tesa. PuU3HKa aTOMHOTO sipa U
aneMeHTapHbIX yactull. — 317 ¢. (B 6ubmmoteke — 151 7k3.).
2. Curyxun JI.B. O6muit xypc ¢usuku: yuebHoe nocobue yisi By30B B 5 T. — M.: OusMariur,
2005-2006.
T. 1: Mexanuka. — 5-¢ u3z., crepeorun. — M.: ®uszmariut, 2006. — 560 c. (B 6ubnmuorexe —
101 ak3.).
T. 2: TepmoauHamuka U MosekynspHas Qusuka. — S5-e usf., ucnp. — M.: @uszmarmut, 2006. —
543 c. (B 6ubmmoreke — 100 2K3.).
T. 3: DnekTpuuecTBo. —~ 5-€ u3l., ctepeotun. — M.: Gusmarmut, 2006. — 654 c. (B 6ubmuorteke
— 100 3K3.).
T. 4: OnTuka. — 3-e u3n., crepeorun. — M.: @usmariurt, 2005. — 791 c. (B 6ubmoreke — 101
9K3.).
T. §: Atomuas u snepHas pusnka. — 3-e u3n., crepeotui. — M.: ®uzmarnut, 2006. — 782 ¢. (B
oudmoteke — 100 »k3.).
3. 3ucman I'A., Tonec O.M. Kypc obmeii ¢puzuku. B 3-x 1. [Dnexrponnsiit pecype] — CII6.:
Jlaue, 2007.
T. 1: Mexanuka. MonekynspHas ¢usnka. KoneGanus u BONHBL — 7-e¢ u3a. — 352 ¢. Pexum

Jocryna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php7pll cid=25&pl1 _id=505.
T.2: DaexTpuuecTBO W MarHetusm. — 7-e u3n. —352c. Pexxum Jgoctyna on-line:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=151 ¢ komnerotepoB TYCVYP.
T. 3: Ontuka. ®usnka aroMoB ¥ Mojekysl. PH3HKa aTOMHOTO Spa 1 MUKPOYaCTHII. — 6-€ H3]1.
-512c. Pexxum JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=508.
CornacHo nyHKTY 12.2 paboueit mporpaMMmbl.
2. lonosiHuTE/ILHASI IATEPATYPA:
1. CapenpeB U.B. C6opHHK BOTIpOCOB U 3aiau no oOmed Gpusuke. [IneKTpoHHbI pecype] — 5-
e u3x, crepeorun. —CII6.: Jlaws, 2016. — 292c¢. Pexum goctyma  on-line:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=71766 ¢ xommbtotepor TYCYP.
2. Uponos U.E. Mexanuka. OcHoBHble 3akoHbl. — 8-¢ u3a., crepeotnn. — M.. BUHOM.
Jaboparopus 3Hannii, 2006. — 309 c. (B dbubnuotexe — 99 3k3.).
3. Uponos M.E. ®usznka makpocucreM. OCHOBHBIE 3aKOHBL — 3-€ HW31., cTepeoTHi. — M.:
BUHOM. Jlaboparopus 3uanuii, 2006. — 207 c. (B 6ubnuoreke — 50 3K3.).
4. Uponos U.E. Onexrpomaraeta3M. OCHOBHBIE 3aKOHBI: Y4eOHOE TOCOOHE JIJISt BY30B. — 5-€ U311,
— M.: BUHOM. Jla6oparopus 3uHanuii, 2006. ~ 319 c¢. (B 6ubnnoreke — 101 5k3.).
5. Uponos U.E. BonmHossie nporneccsl. OcHOBHBIE 3aKOHBL: ydeOHOe mocobue. — 3-e u3a. — M.:
BUHOM. Jlaboparopus 3Hanuit, 2006. - 263 c. (B 6ubnuoreke — 100 3k3.).
6. Uponos N.E. KsanroBass ¢u3uka. OcHOBHBIE 3aKOHBI: Y4eOHOE TMOCOOHE /IS BY30B. — 2-€
a3, jon. — M.: BUHOM. Jlaboparopus 3nannii, 2004. — 256 c. (B 6ubnunorexe — 100 3K3.).
7. WUpomos W.E. 3anaunm no obmeit dusuke: YueOGHoe mocobme ans By3oB. — 7-¢ W3,
crepeotun. — M.: BUHOM. JlaGoparopus 3nanuii, 2007. — 431 c. (B 6ubnuorteke — 496 9x3.).
8. Uepros A.l', BopoOsér A.A. 3anaunuk no ¢usuke: YuebHoe nmocobue mis BIy30B. — 8-
U3/, nepepad. u gon.— M.: dusmarnuTt, 2007. — 640 c. (B 6ubmuoreke — 99 3k3.).

CornacosaHa Ha noprtane N2 6219



23

9. BonskenmTeitn B.C. COopHuk 3amad no odmemy Kypey ¢u3ukn: YdeOHoe mocobue s
BTY30B. — 12-€ U3, ucnp. — M.: Hayka, 1990. — 396 c. (B oubnuorexe — 148 5k3.).

10. Kossipep A. B. Kypc nexuuit no ¢usuxe: Yuebnuk. — Tomck: TYCVYP, 2007. - 421 ¢c. (B
oubnoTexe — 697 7K3.).

11. Kamaumuxos H.IL, Koxesnmxos HM. ®usnka. WurepHer-recTupoBaHHe 0a30BbIX 3HAHMIA.
[Pnexrpommpii  pecypc] —1-e mn. —CII6.: Jlams, 2009. —160c. Pexum pocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172 ¢ xommbrorepoB TYCVYP.

12. Jlozosckuit B.H. Kypc ¢pusuxu. B 2-x TT. [DneKTpoHHBIH pecypc] — 6-¢ u3/1., UCIIp. | JIOIL. —
ClI6.: Jlaus, 2009.

T. 1: ®usndeckue OCHOBBI MEXAHHKH. DIEKTPHYECTBO W MarHeTusM. dusuka xoneGanud u
BOJIH. - 576 c¢. Pexum JocTyma on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.

T.2: Kspanrosas ¢usuka. Crarictudeckas ¢usuka u TepMmojuHamuka. CoBpeMeHHas
dbuznyeckas KapTHHA MHpa. - 608c. Pexum | gocryna on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pll_i1d=239 ¢ xomneroTepos TYCVYP.

13. Casemsen W.B. Kypc obmieit pusuku. B 3-x 1. [Dnexrponssiii pecype] — CII6.: Jlans, 2011.

T. 1: Mexanuka. Monekynspuas ¢usuka. — 11-e u3n., crepeorun. — CII6.: Jlans, 2011. -
432 c. Pexxum JIoCTyTa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_1d=2038.

T. 2: DnekTpudecTBo U MarHetusMm. Bomusl. Ontuka. — 11-e m3a., crepeotun. — CI16.: Jlans,
2011. —496 c. Pexum JoCTyTa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=2039.

T. 3: KanToBas ontuka. AroMuas (pusuka. @usuka BEpaoro rena. Pusuka aTOMHOTO A1pa U
aIeMEHTapHbIX 4YacTHl. — 10-e wu3n., crepeotun. — CII6.: Jlawp, 2011. —320c. Pexum
JOCTyTIa on-line c KOMIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2040.

14. ®pum C.D., Tumopesa A.B. Kypc ofmeit ¢usuku. B 3-x TT. [Dnexrponssii-pecype] —
CII6.: Jlans, 2009.

T. 1: ®uznyeckre OCHOBLI MeXaHHUKH. Monekynspras ¢usuka. KoneGanus 1 Bonyel — 13-¢
mw3n., crepeorun. - CII6.: Jlamp, 2009. — 480c. Pexum gmoctynma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=416 ¢ xomnsiorepoB TYCVYP.

T. 2: DnekTpuyecKHe M JJIEKTPOMATHETHYECKUe siBleHus. — 12-e u3n., crepeorun. — CII6.:
Jlaus, 2009. —- 528 c. Pexxum JIOCTyTIa on-line:
http://e.]lanbook.com/books/element.php?pll_cid=25&pll id=418 ¢ komnbrotepos TYCVYP.

T. 3: Onruka. Atomuas Qusska. — 10-e u3n., crepeorun. — CI16.: Jlans, 2009. — 656 ¢. Pexum
JIOCTyMa on-line C KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=419.

Cornacro nynkry 12.3 paboueil nporpaMMai.

3. YyebHo-MeTOAHUECKHE MOCOOHA U MPOrpaMMHoe obecriedenne

1. Yuebno-memoouueckue nocobua 011 RPAKMUYECKUX 3AHAMUIN U CAMOCHMOAMENbHOU
pabomot [ DNeKTPOHHBIH pecypc]:

2.1. Yyxxos IO.I1. PaGora u sHeprus. 3akoHbl COXpaHEHUs B MeXaHUKe: COOPHHUK 3aja4 Juid
npaktudeckux 3austuit. — Tomck: TYCVYP, 2010. — 24 c. Pexum goctyna cBoGOAHBIA 118 CKaIHBAHMSL:
http://edu.tusur.ru/training/publications/1100.

2.2. JIsuun A.B., Marasuunukos A.JL., Tposu JI.A. Monekynspras ¢puszuxa: COOPHUK T€CTOBBIX
BOIIPOCOB [IJI CAMOCTOSTENBHON paboThl ¥ Ui NpakTHYecKuX 3auaTHi. — 2009. 30 c. Pexxum joctyna
cBOOOIHBIHN [UIA cKauMBanus: http://edu.tusur.ru/training/publications/1234.

2.3. Jlayun A.B., MarasunuukoB A.JI., Opnosckas JL.B. Tepmonunamuka. Hacte 1: COopHEK
TECTOBBIX BONPOCOB Il CAMOCTOSTE/BHOM paboThl M [UIS IPaKTWYecKux 3ansaTtud. — 2009. 43 c.
PexuM gocTyna cBoSoaHbIi 1t ckaunBanus: http://edu.tusur.ru/training/publications/1235.
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2.4.Taneesa AW, Jlauun A.B., Marasunnukos AJl. Tepmomunamuka. Yacts 2: CHopHHK
TECTOBBIX BOIPOCOB JII1 CAMOCTOATEILHOW PabOThl U A NpPaKTHYECKUX 3aHaTuil. — 2010. 22 c.
Pexum nocryna cBoOOHBIH 1t ckauuBanus: http://edu.tusur.ru/training/publications/1236.

2.5. bypauepckuit IO.A. Bonsoas onruka: Merogudeckoe mnocobue. COOPHHK TECTOBBIX
BOIIPOCOB. ~2009. 24 c. Pexam JoCTyTia CBOOO/IHBII IUIst CKa4YMBaHHUS;
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxxkos [O.I1. DneMenTh! aTOMHON (U3UKK B KBAaHTOBOH MeXaHHKH: YueGHO-METOIHYECKOe
nocobue. CO0pHHK TecTOBBIX BopocoB. — Tomck: TYCVP, 2011. - 68 ¢. Pexum mocTyna cBoGOIHbII
JUIA CKauuBaHU: http://edu.tusur.ru/training/publications/1104.

Cornacho myHKTy 12.3.3 pabode#t mporpamMMel.
2. Yuebno-memoouueckue nocoéun Ona 6bInONHEHUA 1a6opamopHbIX pabom |[DIeKTPOHHBIH
pecypcl:

3.1. bypnosuuun B.A., Tposu JLA. Jlunamuka mastauka O6epGeka: Meroauueckue ykasaHus
K aboparopuod pabore. —2007. 13c¢. Pexum mocTtynma cBOGOAHBIA [UIS  CKAYHBAHMSA:
http://edu.tusur.ru/training/publications/918.

3.2. I'aneera A.W., HMsanoBa E.B. Msyyenme onexrpocrarHyeckoro mois: MeToauueckue
ykasaHusi K naboparopHoil pabore. —2011. 11 c. PexuM pnocryma cBoOOAHBIH IS CKAYMBAHHS:
http://edu.tusur.ru/training/publications/926.

3.3. sanosa E. B. M3yuenne MarHHTHOro IONst KPyroBOro Toka: MeToIMYECKHE YKa3aHUs K
naboparopHoi  pabore. —2007. 12c. Pexum goctyna CcBOGOTHBIH  JUI  CKAUMBAHMS:
http://edu.tusur.ru/training/publications/863.

3.4. bypauesckuii 10.A. OnpezeneHue ynenbHOro 3apsyjia dJI€KTPOHA METONOM MarHETPOHa:
Metonuueckue yxasanus k nmaboparopHoii paGote. — 2011. 14 ¢. PexxuM nocTyma IS CTYAEHTOB,
corpyanukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnounun B.A., Tposn JLA. M3yuyeHne 3aTyxarommXx dNeKTPOMATHHTHBIX KOJeOaHMIL:
Metonuyeckue ykaszanus K gaboparoproii pabore. —2007. 14 c. Pexxum moctyna cBoGOMHBIN 11
ckauMBaHus: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckasa JI.B. M3syueHne uHTepdepeHIHH a3epHOro H3NyueHHs: Meroquueckue
ykazanust K JaboparopHoidl pabGore. —2010. 9c. Pexum moctyma cBOOODHBIH IS CKAYMBAHUS:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., bypnosuune B. A. Bremnnii ¢potospdext. Usyuenne 3axona CroneroBa
1 mpoBepka Gopmynsl DiiHmTelHa: MeTomuueckue ykasanus k nabopatopHoit padote. — 2009. 11 c.
Pexxum noctyna cBoOOIHBIH [Uist cKauuBanus: http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupuyio A.M. HccrieoBanue criekTpa atomMa Boopoja: MeTomuueckue
ykasaHus K JjabGoparopHod paborte. —2011. 18 c. Pexum mocryma cBoGOIHBIH IS CKAYHBAHMS:
http://edu.tusur.ru/training/publications/917.
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