MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH POCCHUHCKOR OEAEPAIINA
DenepanbHOE roCy JAPCTBEHHOE BIOKETHOE 00pazoBarebHOe yapekIcHHe
BBICIIETO MIPO(PECCHOHATBHOTO 06pa3oBaHus

«TOMCKMH I'OCYJIAPCTBEHHbBIN YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAJTMODJIEKTPOHUK U »

P

ITpope

;“/“’ YTBEPXJIAIO
p 110.y4e0HOI paGoTte
//AMCZ"{ ILE. Tposu
« £ » E 2016r.

PABOYAS ITIPOTPAMMA YYEBHOM JAUCHIATITIJINHBI
Puzuka

YpoBenk ocHOBHO#H 06pa3oBaTeLHOl NPOrpaMMBI OakayaBpyar

Hanpagnenne noarorosxn 11.03.04 "InexTponnka u HAHO)JIEKTPOHHKA"'

Ipodunn ) "KBaHToBasi M onTHYecKas 3J1eKTPOHHKA'"
®opma o6yyenns oyHas

®akyabTerT ONEKTPOHHOM TEXHHKH

Kadenpa oI

Kypc(b1) 1,2 Cemectp(e) __ 2.3.4
Yuyebuplii n1an Habopa 2015 rona

Pacnipenesienne pa6oyero Bpemenu:

s B8 |z 8

Ne Buani yaeGHoit paGorni SNE g 8 =

c o |7 E
1 | Jexuun (JI) 48 | 36 | 28 | 112 | yacos
2 | JlaGopatopusle paGotsi (JIP) 32 | 20 | 20 | 72 | 4acom
3 | IlpakTHYecKHe 3aHATHS {i13) 40 | 34 | 28 | 102 | uacoe
4 | Kypcogoii npoexr / pabora (KPC) (ayanropus) - - - ~ | 4yacos
5 | Beero ayauropubIx 3ansruii 120 | 90 | 76 | 286 | uacom
6 W3 Hux B MHTepaKTHBHON dopme | 20 | 16 | 14 | 50 4acoB
7_| CamocTosTebHas paboTa CTYAeHTOB (CPO) 132 | 54 | 68 | 254 | uacom
8 | Beero (6e3 sx3amena) 252 | 144 | 144 | 468 | yacos
9 | CamocrosTennbnas pabora Ha NOATOTOBKY M CAauy K3amMeHa | 36 ~ 1 36 | 72 | uacoB
10 | O6mas TpynoémkocTs 288 | 144 | 180 | 612 | yacos
(B 3a4ETHBIX eAMHHUAX) | 8 4 5 17 | 3ET

3ager 3 cemecTp
DK3amen 2.4 _ cemecrp

Tomcek 2016
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Paccmotpena n oo0peHa Ha 3aceaHun Kadeapsl
npotokosn Ne 113 ot « 20 » 4 2016 1.
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Pabouvas nporpamma cocrasiena ¢ yuéToM TpeGOBaHHiIA ®denepanbHOro
['ocymapcTeenHoro 06pa3zoBaTebHOr0 CTaHAAPTA BBICIIErO obpasosanus (PI'OC BO)
110 HanpasJeHHIO noAroToBky 11.03.04 "DnexkTpoHHKA M HAHOAIEKTPOHHKA"
(ypoBeHs  OakanaBpmata),  yTBEPKIEHHOTO  MPHKA30M Munucrepcrsa
obpasoanms u Hayku Poccuiickoit ®enepauuu ot 12 Mapra 2015 r. Ne218,
pacCMOTpeHa W yTBEpPKAEHAa Ha 3aceqanuu Kadenps! ¢uzuku 20 ampens 2016 r.,

nporokosa Ne 113.

PazpaboTunk:

IoUEeHT Kadeapbl GU3uKu

3aB. xad. buszuku, npodeccop

Pabouas mporpamma cornacoBana ¢
BBIIyCKalollel kadeapaMu CrelManbHOCTH

/ Hekan ®3T, gouent

/Z;aBeny}oumﬁ npo¢uwHpyouiei
! kadenpoii DI, npodeccop

3aBeyIOIIKH BhINYCKArOILE
xadenpoii J11, npodeccop

JKCnepThI:

kad. duzuknu JTOLICHT

T

B.A. bypnosunun

E.M. Oxkc

PaKynbTeTOM, NpoduIupyomeil u

L%~ AN Boponun

Z C.M. lllanapos

C.M. lllangapos

A.B. Menosuuk

(MecTo paboTel) (3aHMMaeMas I0DKHOCTh)  (NOATIHCE) (nHHIHANDI, haMuIas)
xadh. PD JOLEHT AL lete —  H.A. YnctoenoBa
(MecTo paboThI) (3aHMMaeMast JI0JKHOCTB) (moanucey (MHHDHATTBL, (haMuIHs)
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1. HEJIU A 3AIAYH TACHUILINHBI

HAucruiuimna  «Du3uKa» U3ydaeTcs BO  BTOPOM, TPETbEM M YETBEPTOM CeMecTpax M
MpelyCMaTpUBACT YTCHHE JICKUMH, MPOBCJCHUE MPAKTHYECKAX M JaGOpaTOPHBIX 3aHATHIL,
IOJIy4eHHE Pa3IHYHOTO POa KOHCYJIBTALHH.

Heabro micnnmannel «Ousnkay spisercs ¢opmupopanue y crynentos TYCVYP uenoctroro
IPE/ICTABICHHA O (PU3HIECKHX MPOLECCaX M SBJCHHAX, MPOTEKAIOUMX B Hpupoje, MOHUMAHHS
BO3MOXXHOCTEH COBPCMEHHBIX HAyYHBIX METOJO0B TO3HAHHMA IPUPO/BI M BIATCHHS MMH Ha YPOBHE,
HEOOXOMMOM UL  pelleHHs IpPaKTHYeCKHX — 3a7ad, BO3HHKAFOIIMX IPH  BBIIOJTHEHHH
pOoQecCHOHANBHBIX 00S3aHHOCTEI.

3apaqeii H3yueHHs1 Kypca GH3HKH ABJISETCA OCBOCHHE CTYIEHTAMH U YMEHHE HCIIOIB30BATh:
® OCHOBHBIX IIOHSTHI, 3aKOHOB H MOJIejieil:
» MEXaHHKH;
» TepMOJHHAMUKH,
> DJIEeKTPUYECTBA H MATHETH3MA,
» KojeGaHuH U BONH;
> OITHKH;
® METONOB TCOPETHYECKOTO H SKCIICPHMEHTAIBHOTO HCCIIeI0BaHUH B (H3HKe:;
® METOJIOB OLICHOK NOPSAKOB (PU3HYECKUX BETHYHH.

2. MECTO JUCOUIUINHBI B CTPYKTYPE OOII

Jucuummua  «®u3uKa»  OTHOCHTCS K YHCAy  JHCHMIVIHH  MATeMATHIECKOTo 159
CCTCCTBEHHOHAyYHOro muKia (6azosas wacte B1.5.14). 3Hauns u HaBbIKH, NIOJTyYEHHBbIE NpU &
H3YYCHHH,  HCIONB3YIOTCA B IOCHCAYIOMMX  JHCHHIUTHHAX — NpO(eCcCHOHATBHOTO  IHKIA
(«DJeKTpoTeXHHKa M ONMEKTpOoHMKa», «DH3MYECKHEe OCHOBEI ANIEKTPOHHKH», «TBepaorensHas
3JIEKTPOHHKa», «MHKPOBOHOBast dJeKTpoHHKa», «Dusuka KOHJIEHCHPOBAHHOTO COCTOSHHIY,
«HanossiekTponnkay, «OCHOBBI MPOEKTHPOBAHUS JJIEKTPOHHOW KOMIIOHEHTHOH 6asbl», «OCHOBBI
TEXHONIOTHH  SNICKTPOHHOH  KOMMOHEHTHOH 0asbly, «MaTepHansl  31eKTPOHHOM TEXHUKH Y,
«Dunocopusy, «be30nacHOCTs KUIHENEATETHHOCTH ).

3. TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS AACHUTIJIAHBI

IIpouecc wu3ydenwns pucummmpnl «du3nKay HampaBjieH Ha (opMmupoBanue CIEYIOITUX
KOMIIETEHIIHIA:

oouenpogeccuonansnsvie komnemenyuu (OI1K):

1) cmocobroCTs NIpEacTaBATE aneKBaTHYO COBPEMEHHOMY YPOBHIO 3HAHUH HAYUHYIO KapTHHY
MHpa H4a OCHOBC 3HAHWSA OCHOBHBIX IIOJOXKEHHH, 3aKOHOB H METOIOB €CTEeCTBEHHBIX HayK ®
Matemaruku (OITK-1).

B pesynomame usyuenun kypca pusuxu cmyodermor donrcusi:

3HaTh (H3NYECKHE OCHOBBI MEXAHHKH, MOJIEKYIAPHOH (H3HKH, NPUPOIY KoNeOaHHH 1 BOIH,
OCHOBBI MOJIEKYJIAPHOH (PU3HKH U TEPMOJMHAMHKH, 2/IeKTPHICCTBA H MarHeTUu3Ma, ONTHKH, aTOMHOH
U SAIepHOH (DH3UKH.

¥YMeThb HCIONB30BaTh TEOPETHUECKHE 3HAHMS IpH OOBSICHEHHH De3yJIBTATOB JKCIIEPHMEHTOB,
IPUMEHSTE 3HAHHA B OOMACTH (H3HKH IS OCBOEHHS OOMIENPO(eCCHOHATBHBIX JUCUHUIUTAH H
peineHus npodeccHoHaILHAIX 3aau.

Buagers HaBbIkaMu QH3HMUECKHX HCCIEI0OBAHMIT.

2) CIIOCOOHOCTH BBISIBIISITH CCTCCTBCHHOHAYYHYIO CYHIHOCTH Hp06HCM, BO3HHKAIOINUX B X0[4€

IPO(eCCHOHATEHON  JIeSITENbHOCTH, NPUBICKATh JUIA HX PCIICHUS COOTBETCTBYIOMINH (PU3UKO-
MateMatHyeckul annapar (OITK-2).
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B pesyibmame usyueHuA Kypca Quzuxu CcmyoeHmbl O0JIHCHBL:
JHATH OCHOBHBIE 3aKOHBI JJICKTPOHMKH, a TakKe 0COOCHHOCTH UX MPOSBICHUS B yCTpoHCTBAX
HAHOAJIEKTPOHHKH.
VMeTh HCIIOJB30BaTh GH3HKO-MATEMATHIECKAH anmapar 1l PEUICHAs KOHKPETHRIX 33731 B
007aCTH YJIEKTPOHUKH H HAHODIICKTPOHHKH.

Baaners HaBbIKaMH 00pabOTKHM DKCIEPUMEHTAIBHBIX PE3yJIbTATOB.

3) crnocoGHOCTh CTPOUTH [POCTEHIINE puzruecKkre W MaTeMaTHYeCKME MOJCIH
npuboOpoB, CXeM, YCTPOHCTB M YCTAHOBOK JJICKTPOHWKH M HAHODJECKTPOHUKH Pa3JUYHOro
GYHKIMOHAIBHOTO HasHAa4YeHUs, a TaKKe HCIONb30Bath CTaHJapTHBIE NPOrPAMMHBIC
CpeACTBa UX KOMITBEOTEPHOTO MOACTHPOBAHHA (TIK-1).

3nat OCHOBHBIE IPHHIMITH GYHKIMOHHPOBAHHAS YCTPOHCTB JIEKTPOHHKH H HAHOSICKTPOHUKH.

YMeTb u306pazuTh QYHKIHOHATBHYIO CXEMY YCTPOHCTBA JJIEKTPOHHKH U MOACHATE Xapakrep
B3aMMOAEHCTBHUA Y3JIOB.
BaajeTsh cTaHIapTHEIMHI IPOTPAMMHBIMH CPEACTBAMH KOMIBIOTEPHOTO MOIETHPOBAHHA.

4. OBBEM JMCLMILIMHBI ¥ BU/IbI YYEFHOU PABOTBI

Tabmuna 4.1.
5 CemecTphl Bcero
Bumpl yuebHoH paboThl 4ACOB
2 3 4

AynuTopHble 3aHATHS (BCEro) 120 90 76 286
B toM ymcrne:
Jlexruu (JI) 48 36 28 112
Jla6oparopubie paboTsl (JIP) 32 20 20 72
ITpaktrdeckue 3ansarus (113) 40 34 28 102
Kypcosoii nipoeT / pabota (KPC) (aymuTopHas Harpys3ka) - — - -
Jlpyzue 6udbl ayoumopHou pabonivl
CaMocTosTebHAA padoTa (Bcero) 132 54 68 254
B ToM ducie:
ITpopaboTKa IEKIMOHHOr0 MaTepuaa 26 10 14 50
[ToxroroBka K MpaKTHYECKUM 3aHATHAM 26 8 14 48
BLINONHEHHE HHAMBHILYAIBHBIX TBOPUECKHX 3aaHUM 30 14 14 58
[ToAroTOBKA K KOHTPOJIBHBIM paboTaM ¥ KOJUIOKBHyMaM 30 8 12 50
[ToxroroBka K 7a00paTOPHBIM 3aHATHAM 20 14 14 48
CaMOCTOSATEIbHOE H3yJEHHE TeM TEOPETHYECKON JacTH - - — -
IMoaroTroBKa K YK3aMeHy 36 - 36 72
B npoMexyTOYHOH aTTecTaluy (3a4€T, 9K3aMEH) OK3. 3au DK3
Obmas TPyA0EMKOCTD 9ac 288 144 180 612

3a9éTHBIE eIMHHAIBI TPY10EMKOCTH 8 4 5 17
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3. COAEP)KAHHUE JUCHHAITJIUHBI

5.1. Pazjaestel AMCHHINIMEDI ¥ BHAbI 3aHATHI

Tabnmma 5.1.
No HaumeHoBaHue paznena T 3 P | CpC Bcero | ®opmupyembie
JUCIIUILTAHEI Yac. | KOMIMeTeHUHH
Bropoii cemectp
1 | Mexanuka 16 14 8 40 78
5 Monexynspuas  ¢usuka u 14 10 12 32 68 OIIK-1
TEPMOJUHAMHKA OIIK-2
3 SHCKTPOCTaTHFa. Iocrostauprit 18 16 12 60 106 IK-1
JIEKTPHUYECKHUH TOK
Tpernii cemectp
4 | DneKkTpoMarseTsm 12 10 8 18 48 OIlK-1
5 | Konebauus u Bosnsl 12 12 8 18 50 OIIK-2
6 | BoioBas ontuka 12 12 4 18 46 I1K-1
YeTBeprhlii cemect
7 | KanToBasg ontuka 10 12 8 26 52
Onementsl (GU3HKA  TBepAOro OIIK-1
8 Tera 10 10 12 24 56 OIK-2
9 DJIEMEHTHI SACPHON QUIHKH U 8 6 18 36 IK-1
(GU3MKH 3TeMEeHTapHBIX YacTHI
10 | Bceero: 112 102 72 | 254 | 540
Hroro: 540 gacos
5.2. Conepixanne pa3ge/ioB AHCHMILIHHBI (1o nexuuam)
Tabnuma 5.2.
Ne Haumenosanue prIIOéM- ®opmupyem
i paszena Coneprxanue pasnena KOCTh bie
JAUCLHILTHHBI (gac.) KOMINIETEHLIHH
Bropoii cemecTp
1 | Mexanuka 1.1. @usnka kak dyHramMeHTaTBHAS HayKa. 16
1.2. Kunematuka nocrynatesHoro u
BPaILATEILHOTO ABHKEHHS MATePUANILHOM TOUKH.
1.3. JluHaMuka nocTynarenbHOTO IBHKEHHS
TBEPIOTO TeNa.
1.4, Jlunamuka BpaiiaTe TbHOTO ABIDKEHUS
TBEPJIOTO TeJa.
1.5. MomenT unepumn. MomeHT HMITyJIBCA OIIK-1
TBEPJIOTO TeJia. OJ1K-2
1.6. 3aKOHBI COXpaHEeHHs B MeXaHHUKe. I1K-1
1.7. OCHOBBI PeJIATUBHUCTCKOMN MEXAHUKH.
2 | Moaexyaspn | 2.1. VpaBHeHHS COCTOSHHS HICATBHOTO [a3a, 10
as ¢usuka u | 2.2. M3onpornecch! HieambHOTO rasa.
Tepmoaunamn | 2.3. Knaccuyeckue CTaTHCTHKH.
Ka 2.4. SIBnenuns nepenoca.
2.5. OBpartuMele 1 HeOGPATHMBIE TIPOIECCHL.
2.6. DuTponus.
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MPEBPAIIEAEeMOCTb JJIEMEHTAPHBIX JaCTHL.
9.5. CoBpeMeHHas pu3nyecKas kapTHHa
MHupa.

Dnexrpocrar | 3.1. DIEKTPOCTATHIECKOE MOTIE B BAKYYMC. 18
HKA. 3.2. DJeKTpocTaTHYeCKoe MoJie B
MNocToSIHHBIA | JIMDJICKTPHKE.
yaextpudeck | 3.3. TIpOBOHHK B 3JIEKTPUHCCKOM HOJIC.
uit TOK 3.4. Dueprus MEKTPHYCCKOrO NOJIA.
3.5. [TocTOSHHBIN SNEKTPHUECKHUA TOK.
Tperuii cemecTp
Jnextpuuecr | 4.1. MaruuTHoe noJI€ B BaKyyMe. 12
BO u | 4.2. MarauTHOE 11071€ B BEIECTBE.
MAarHeTusM 4.3. DnexTpoMarHuTHas HHIYKIHS.
4.4. YpaBHenus Makcaeua.
Kone6anus u | 5.1. KoseGanus. Mexanudeckue u 12
BOJIHBI 3IeKTPOMArHHTHbIE KOJeOaHus. OIK-1
5.2. BosHbl. BosHEI B ynpyroi cpeae. OIK-2
D1eKTPOMarHUTHBIC BOJHBL
TTK-1
BoanoBast 6.1. Mutepdepenus cBera. 12
ONTHKA 6.2. Iudpakuus ceera.
6.3. Ionspusaius cBeTa.
6.4. CoiicTBa H 0COOEHHOCTH
pacrpocTpaHeHHs CBETOBBIX BOJIH B
pas3MyHbIX cpefax. Jlucnepcus cBera.
YerBepThlil CEMECTP
KBanroBasi 7.1. TennoBoe U3IIy4eHHE. 10
ONTHKA 7.2. QOTOHBI.
7.3. Baemmnuit GoTo3PdeKT.
D1eMeHThI 8.1. OCHOBHI TEOPHH TEILIOEMKOCTH 10
$m3uKku TBEPIOTO TENA.
TBEPAOro 8.2. DiieMeHTRI 30HHOM TeOpHH TBEPABIX
Tena Tell.
8.3. MeTtaisl, IPOBOAHUKHA H THIICKTPHKH.
8.4. OCHOBBI TEOPHH HIEKTPOIIPOBOJIHOCTH OIlK-1
TBEPBIX TEIL. OIIK-2
JneMeHTbI 9.1. Ctpoenune siaep. 8 IK-1
sAepHOi 9.2. PaguoakTHBHOCTh. 3aKOH
¢pu3HKH ¥ | paJOaKTHBHOTO pacnaja.
bz 9.3. SnepHbIE peaKiuy.
yieMenTapHbl | 9.4. DjeMeHTapHbIC YaCTHIIBL.
X 9aCTHIL Knaccuduxanus ¥ B3auMHas

1 1I0JIyYaeMble 11ap

5.3. Pasmennl MMCIHHIUIMHLI H MEKIMCHHILIHHADHbIE CBS3H C obecneanBAIOIMHMH

(mpeabIAy HHMH) H 00ecneTHBaeMbIMH (noc.iey 0 MNMH) AUCIHIITHHAMH

H.TUI OCBOCHHA pa3/IeIOB JTHCHHUTIIHMHBI «Duzpukay HeoOXOIUMBI 3HAHHSA, MOJYICHHBIC B LIKOJIC

Paznemnnt

JUCHHITTIMHBI

«du3zuka» CBI3aHBI

A/UIENIBHO [IPU H3YUEHHUH TUCHUILTHHBL «MareMaTH4eCKHi aHaTH3».
C pasjieNaMu  n0CAeo0yiowux  THCHHIIIAH
«IIpodeccuoHanbHOro KA (bazoBol o61IerpodecCHORATBHOI JacTH)» pabovero

Tabnuma 5.3.

yueOHOro I1J1aHa:

\gncunnmmbl

Pazjaeibi GUINKH
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ONEKTPOTEXHHUKA U JNEKTPOHHKA A+ +
T'sepnotensHas snexrponuka + i
MuxkpoBosHOBas MJICKTPOHHUKA + A + o+
Du3uKa KOHACHCHPOBAHHOTO COCTOSHUS A+
Hanosnexrponnka i e s
OCHOBBI IPOEKTHPOBAHHS JJIEKTPOHHOH KOMITOHEHTHOMH 62351 A A A+
OCHOBBI TEXHOJIOTHH JJIEKTPOHHOH KOMIIOHEHTHOM 6a3b1 ++
Marepuanel anexrponnoii TexHuKH A A ]+
Du3nYecKre OCHOBBI KBAHTOBOM H ONTHYECKOH OJIEKTPOHUKH H A
Punocopus +| + +
besonacHocTs xusHenEATEIBHOCTH +i+| + + |+

5.4. CooTBeTrcTBHE KOMIeTeHIaH, GopMHpPYeMbBIX NPH H3YYeHHH JHCIHIIHHLI, H BHIOB
3AHATHH

Tabmuna 5.4.
[lepeuens Bunge! 3ansuit
KOMITeTe I 13 | P | CPC ®opMBI KOHTPOJIS
OIlK-1 Ormpoc. Tect. Kontponshas paGota (KOJLITOKBHYM).
OIIK-2 + ]+ |+ + | 3ammra naGoparopuoii paGorsi (Tect, yCTHBII
ITK-1 onpoc). JK3aMeH.

6. METO/JbI U ®OPMBI OPT AHHU3AIIUA OBYYEHUA

s ycnemHoro ocBOHHS AMCHUITHHEI OPUMEHSAIOTCS  pa3iM4Hble  06pa3oBaTe/IbHbIE
TEXHOJIOTHH, KOTOPbIe 00ECEUNBAIOT NOCTHXEHHE TUIAHHPYEMBIX Pe3yabTaToOB OOYYEHHS COrNIacHO
OCHOBHOH 00pa3oBaTeNbHOM HpOrpaMMe, ¢ y4ETOM TpeboBaHui K 06BEMY 3HAHMH B MHTEPAKTHBHOM
dopme.

6.1. TexHo/I0rHH HHTEPAKTHBHOTO 00y4eHHs NPH Pa3THYHBIX hopPMAX IHAHHIT

Tabnuma 6.1.
@opmel | Jlexumu | IIpakTaueckue Jlaboparopusie Bcero
Metoet (dac) 3aHATHSI (Jac) paboTsI (yac) (gac)
O6cyxaeHue npe3eHTaHN H 6 10 16
JEMOHCTpAIIHii ONBITOB
Pabora B komanze 12 12
VYeTHBI onpoc wig
TECTUPOBAHHE IPH AOMYCKE H 12 12

3almTe
nabopaTopHbIX paboT
Hy6nu4nas 3amura u pa3Gop
Y TOCKH MHIHBHTy A/IbHBIX 10 10
TBOPYECKHX 3aJaHUH H TECTOB
Htoro uHTEepaKTHBHEIX
3aHATHH

7. JABOPATOPHBIN IPAKTUKYM
Tabmuna 7.1.

Ne Ne pasiena Haumenosanue rabopatopusix paGot Tpyno- OIlK, HI:’
0/11 | JUCTUIIIHHBL €MKOCTh
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|

(gac.)

Bropoii cemecTp

¢ KuneMaTHKa paBHOYCKOPEHHOIO
BpAILEHHU.
e Jlunamuka masTHHKa OGepbeka.

e lzyyeHue pacnpenencHus
Makcgenia.

e l3yuenue pacnpelencHus
bonsiMaHa.

e OrnpeneneHne OTHOLIEHHA
TEIIOEMKOCTEN ra3za MeToI0M
Knemana-/lezopMma.

12

e 3yueHwue CBOHCTB IHIICKTPHKOB B
HOJIE TUIOCKOTO KOHAEHCaTOpa.

e OmpeneneHne OTHOCUTENBHOR
AADIEKTPHYECKON TPOHUIAEMOCTH
TBEP/BIX JHINEKTPHKOB.

e H3mepeHue yAeIbHOIO
3IEKTPUUECKOTO CONMPOTUBIICHHS
METAJUIOB.

12

Tpertnii ceMecTp

L4 HB}"—ICHHC MArdtuTHOTO OJIs
KpyroBoro Toxa.

L4 Onpeﬂene}me YAEIbHOIO 3apsia
3NCKTpOHA MCTOJIOM MarbseTpoHa

e CrnoxeHHe B3aHMHO
TepIeHIUKYIPHBIX KOTeOaHHH.
®urypsr Jluccaxy.

e MzydeHue 3aTyXarommx
37eKTPOMArHUTHBIX KOJICOAHHH.

e l3yuenue nHTEpPEpEHINH JTa3€PHOTO
n3nydenns. Onsit IOHra.

YerBepThlil CEMECTP

e M3yueHue 3aBUCHMOCTH
SHEPreTHYECKOH CBETHMOCTH CEPOro
TeJsa OT TeMIlepaTyphl.

e Buemmnuii poroaddexr. Usyuenune
3axona CTosieToBa M IpoBepka
dbopmynsl DHHIITEHA.

e Oupe/eneHue LHPHHBI 3aNPEIICHHON
30HBI MOJIYIIPOBOJIHHUKA MO
TeMmieparypHOH 3aBHCUMOCTH
o0OpaTHOTo TOKa AHOAA.

e Bayrpenunii GoTodddexT

o TynnenbHbL dpdeKT B
BHIPOIXKICHHOM p-N-TIEPEXO/IE.

12

OIIK-1
OTIK-2
IK-1

8. MIPAKTUYECKHE 3AHATHSA (CEMUHAPDBI)

Tabnuma 8.1.

Ne Ne pazgena
/o | AUCLMITIHHBI

HaumeHOBaHHE PAKTHYCCKUX 3aHSITHH

Tpyno-
€MKOCTH

OT1K, ITK
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- [e) ]
Bropoii cemecTp

1 Kunemaruka nocrynaresnssoro u 2
BPAIIATEIbHOI'O JIBHXKEHHUS.

2 3aKOHBI IMHAMHKH IOCTYIATENLHOTO 2
JIBHDKEHHA.

3 3aKOHbBI IMHAMHKH BPAIATE/ILHOTO JBHKEHIS, 4

4 PaGota u sHeprus. 2

5 3aKOHBI COXpaHEHHS HMITYTIBCA, MOMEHTA 2
UMITYJ15CA U DHEPTHH.

6 Penstusucrckas Mexanuka. Teopus 2
OTHOCHTEJIBHOCTH.

7 Hsonponeccsl, TenmoéMKoCTh 0/JHOATOMHBIX H 2
MHOT'OaTOMHEIX Ta30B.

8 Pacnpenenenus Makcsenna u Bonsumana. 2

9 Tennoemxocts raza. ®opmyna Maiiepa. 2 OI1K-1

10 Ilepsoe mavano TepmoauuaMuxy. [{uKisr. 2

11 Brtopoe Hauano repmoauHaMukw. OHTpomnus. 2

12 3akoH Kyiona. 2

13 Hanpsx&HHOCTD 9n1ekTpHuecKoro mods. 4
Teopema I'aycca.

14 CBs3b MEXIy HAIPSKEHHOCTHIO U 2
HNOTEHIHAIIOM.

15 [lorenmuan. Pabota cun anexrpoctarudeckoro 2
HOJIsI.

16 BewmecTBo B anekrpocTarHueckom nome. 2

17 Onexrpoemkocts. Konnencaroper. Coenunenie 2
KOH/IEHCATOPOB. JHEPrUs
JICKTPOCTATHYECKOTO T1OJIA.

18 Ilpasuna Kupxroda ans neneit mocrosaroro 2
Toka. I1noTHOCTE Toka. K.I1. 1. metoununka Toka.

Tpernii cemectp

19 MaruutHoe nose. 3akon buo-Cagapa-Jlannaca. 2

20 Cuna Amnepa. Cuna Jlopenua. 2

21 IIpumenenne TeopeMel 0 UPKYIALHK BEKTOpa 2
MarHHTHOW HHAYKIUH JJIS pacuéTa moJieii.

22 MarsutHoe nosie B Bemmectse. 2

23 DIeKTpOMarHUTHAS HH/yKIUHSA. DHeprus 2
MarHUTHOTO MO,

22 I'apmMonngeckue konebanus. CroxeHue 2 OIIK-1
TapMOHUYECKUX KOJeGaHHi.

23 3atyxarorue xosaebanus. 2

24 Bremyxnennsie konreGanus. 2

25 YIpyrue BoJHbI. 2

26 DJIEKTPOMATHHTHBIE BOJIHBL. 2

27 AKycTHaeckuii u ontudeckuii 3 ekt 2
Homnepa. Dueprus posuel. [ItoTHOCTS MOTOKA
SHEPTHUH.

28 I'eomeTprdeckas i onrHueckas pasHocTh X014 2 OIK-1
JTyJeH. K-1

29 Unrepdepennus crera. 4
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30 Judpaxuus csera. 2 _J
31 [Tonspu3auus cBera. 2
32 CgoiicTBa H 0COOEHHOCTH PacpoCTpaHCHUA 2
CBETOBBIX BOJH B pa3iHYHbIX CpeAax.
Jlucnepcus cBeTa.
YerBepThlil ceMeECTP
33 7 TemnoBoe H3IyYCHHUE. 2
34 Baemmuit GotoddeKT. 4
35 Dddext Komnrona. 4
36 ®orousl. Umnyiise dortona. Jlasiienne cBera. 2
" OIIK-1
37 8 TennoBble CBOHCTBA TBEPABIX TEIL. 2 TK-1
38 DIEKTPONPOBOIHOCTD ITPOBOTHHKOB. 2
39 [TonynpoBOAHHKH. DJIEKTPOIIPOBOAHOCTE 4
MIOTyTIPOBOIHHKOB.
40 BryTtpenunii ¢poroapdexr. 2
41 9 3aKOH PaJMOAKTHBHOTO pacnana. AKTHBHOCTD. 2
42 SInepHble peaKklyy. 2 OIK-1
43 Jedext Macchl. DHEPTHs CBA3H. 2
DHepreTHUECKHUH BHIXOJ SAIepHOH peaKiuu.
9. CAMOCTOSITEJbHAS PABOTA
Tabnuna 9.1.
Ne | Nepasmena TeMaTuKa cCaMOCTOATEIBHOU Tpyno- OIIK, KonTpois
V) [ S paboThl €MKOCTb K BBITOHEHUS
(Oemanuzayus) (vac.) paboThl
1 1-9 Ompoc.
Tectsl
[popaboTka JIEKITHOHHOTO 40 KoHTpobHbI
Marepuaia ¢ paboThl
(KOJUTOKBHUYM
Bl).
2 1-9 Tecrsl,
[onroroBka K MpaKTHYECKUM
40 JloMallHue
3aHATHAM OIIK-1
3aaHHs
OIIK-2
3 1-9 BrIrnoHeHne HHAMBH/IYATBHBIX 40 TK-1 IMposepka /I3
TBOPUYECKUX 3aJaHUH )
4 1-9 [ToaroToBKa K KOHTPOJIbHBIM 30 ITposepka
paboTaM H KOJUIOKBHyMam pabot
5 1-8 N Onpoc. Tecr.
[ToaroroBka OTYETOB 11O
60 3amura
naboparopHbM paboTaM N
0oTuéTOB
6 1-9 IToaroroBKa H cllaya 3K3aMeHa 36 Ompoc.
DK3aMeEH.
UToro: _ 246 wacoB
BTOPOU CEMECTP

Tembl HHIMBHAYAIbHBIX TBOPYECKHX 3a1aHHMH:

coxpaHeHus B Mexanuke; 5. Kiaccuueckne

1. KuneMaTHka MaTepHAIbHON TOYKH,
2. JlnHaMuKa TOCTYNATeBbHOIO JBHKCHUA, 3. JlumamuKa BpalIaTeNbHOTO JIBH

sxenus; 4. 3aKoHBI

cratuctuky; 6. TepMmopuHamuka; 7. 3axon Kynona.

HanpsoxkensocTs; 8. [loteHimaln u pabota; 9. MeTtajuisl U IUIEKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

Tembt 1 1 2 KOHTPOJIBHBIX PadoT:
MOCTYIATEBHOTO JIBHXKEHHAY,
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1. «KuHeMaTHKa MaTepHalbHOM TOUKHY; 2. «[{iHaMuKa

4. «3akoHbI
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COXpaHCHHS B Mexanukey», 5. «Kimaccwueckue crartmetukuy; 6. «Tepmomuuamuka»; 7. «3akon
Kynona. Hanpsokennocts»; 8. [lotenmman u pabota; 9. «BemecTso B 31eKTPOCTATHIECKOM 1OJIE .

Tembr 1-ro m 2-ro KojLIokBHYMa: 1. «Mexanuka», 2. «MonekyspHas du3uxka u
TEPMOIHHAMHKAY.

TPETUI CEMECTP

Tembl HBEAMBAAYANLABIX TBOPYeCKAX 3aMaHMii: 1. Maruuroctaruka; 2. JlBuxkenne 3apsnos
H TOKOB B MarHUTHOM Iojie; 3. DieKTpoMarHuTHas uaaykuust; 4. KogeGanms; 5. Bonusi; 6.
Hurepdepentus; 7. udpaxuus.

Temp1 1 1 2 KoHTPOALHBIX paboT: 1. «Maruuntoctarukay; 2. «/IBmxenue 3apsJI0B U TOKOB B
MarHiTHOM 1I0Je»; 3. «DIeKTpOoMarHuTHas uHayknua»; 4. «KomeGanus»;, 5. «Bonusy; 6.
«Hurepdepennus»; 7. «Iudpaxuusy.

Temp1 1-ro u 2-ro KoLIOKBHYMOB: 1. «JsexTpoMarueTHsM»; 3. «KoneGanus 1 BOIHDLY.

YETBEPTBII CEMECTP
TeMbl HHAMBHAYATLHBIX TBOp1iecknx 3amaHuii: 1. TerutoBoe wu3mydenwme; 2. Buemmmwui
dorosddext. Dpdext Kommrona; 4. dusuxa TBEPAOTO Tena; 6. PaguoakTuBHOCTS.
Tembl 1 1 2 KoHTpPOABLHBIX paGoT: 1. «Temmosoe H3ydenuey; 2. «Baemnunii gorospdexr.
Opdext Komnronay; 3. «dusuxa TBEPAOTO Tena»; 7. «PaqnoakTUBHOCTEY.
Temei1 1-ro 1 2-ro koT0KkBHYMOB: 1. «KBaHTOBAS onTHkay; 2. «Pusnka TBEpAOTO TENAN.

10. IPUMEPHASI TEMATHKA KYPCOBBIX IPOEKTORB (PABOT)

He npenycMoTpero yue6HbM mmanoM

11. BAJUIbHO-PEUTHHI' OBASI CHCTEMA

Ocymectpnstercs B cootBercTBy ¢ IostoxeHuem o TOpsiiIKe HCMOJIb30BAHUS PEHTHHIOBO#
CHCTEMBI LISl ONEHKH YCHEBAEMOCTH CTYJeHTOB (IIPHKa3 pexktopa 25.02.2010 Ne 1902) n
OCHOBaHa Ha GaLIBHO-PEHTHHIOBONH CHCTEME OIEHKH ycneBaeMocTH, JelcTByromeit ¢ 2009 r.,
KOTOpad BKIIO4ACT TEKYLIMH KOHTPOJIb BBIIONHEHHS 3IEMEHTOB 00bEMA IMCIHILTHHEL o JJIEMEHTaM
KOHTPOJIS € MOJBEICHHEM TEKYIIEro peHTHHra.

B nepsom cemectpe mo amcommmpe «®Puzuxay IIpenycMoTped 3a4ér. [lo okxoHuaHuH
ceMecTpa CTyZleHT, HaOpaBmmii mMenee 50 Gannos, cumraercs HEYCIICBAIOIIUM, HE MOJYYMBIIUM
3a4€r. CTyAeHT, BLINOJIHHBOINIA Bee 3AITAHHPOBaHHbIE J1200paTOpHEBIC PadoThl 1 HaGpaBmuMii
cymMmy 50 u Gonee GasLIoB, IIONyYaeT 329ET «ABTOMATOM ».

Ho pucnunnune «®usnka» nposeneHye 3K3aMeHa Bo BTOPOM H TPETHEM CEMECTpe SBIAETCS
obsarenbHEM. [lpu 3ToM GanibHas omeHKa B cootHomrennd 70/30 pacnpenensercs wa e
COCTABIIAOMINE: CEMECTPOBYIO M 3K3aMeHAHOHHYIO. T.e. 70 6alIoB MOKHO HOJTYYUTD 32 TEKYILYIO
paboty B cemecTpe, a 30 6a1710B — 3a OTBETHI HA HK3AMEHE.

JU1st cTHMyIHpOBaHHS TLTAHOMEPHOCTH paboTbl CTyIeHTa B ceMecTpe BBEASH KOMIIOHEHT
CBOCBPECMEHHOCTH, KOTOPBI NPUMEHSAETCS (CYMMHPYETCS) TOMBKO IS CTYyCHTOB, 0e3 0no3januit
OTHUTBIBAOMIMXCS 110 NTPOMEKYTOUHBIM STEMEHTAM KOHTPOJIL (TecThl, mpakTHYeckHme paGOTHI,
KOJIJIOKBHYMBI ).

Ha nporsxenun Beero cemectpa TCKyIIas yCIIEBAEMOCTHL OHEHMBAETCS TONBKO B Oaliax
HApacTaroLHUM HTOIOM, B TOM YHCIIE U PE3YJIbTaThl KOHTPOJIBHBIX TOYEK.

Texymuit KOHTPONL M3yYeHHS AUCHMILIHHBI B KaXOM CEMECTpe COCTOHMT U3 ClieAyFONIHX
BU/JIOB:

~ KOHTPOJL 32 YCBOCHHEM TEOPETHYECKOTO MATepHala — MPOBeAeHHEe 4 MHChMEHHBIX
KOHTPOJIBHBIX paboT U KOJUIOKBHYMOB;
— KOHTPOJI 33 HPAaBHJIBHBIM  BBIIONTHEHHEM IPAKTHYECKHX paGoT — IIPOBEICHHE Ha

IIPAKTHYECKHUX 3aHATUSX 5 ~ 7 TecTos;
~ KOHTPOJIb 32 BHIIOTHEHHEM JIabOPAaTOPHBIX paboT.
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[lo pe3ysbTaTaM TEKYLIETO KOHTPOJLA opMEpyeTCst JOIYCK CTYACHTa K UTOTOBOMY KOHTPOJIO
— 3K3aMeHY IO JMCIHILTHHE. DK3aMeH OCYLIECTBIACTCA B BHIC OIIpoca MO TEOPETHIECKOH HacTH
JACIATUTMHBL.

B cocTaBe CyMMbl OaUIOB, TOIYyYCHHOH CTYACHTOM MO JIMCIMILIHHE, 3aKaHUMBAIOIIEHCS
9K3aMEHOM, DK3aMEHAIIMOHHAs COCTaBIslomas N10JDKHA 66ITh He MeHee 10 6awioB. B mpoTHBHOM
cilydae SK3aMeH CHMTACTCS HE CIAaHHBM, CTYIICHT B ycranosiienioM B TYCYP mopsake 00s13aH ero
nepecaars. Ilpu HeyIOBJIETBOPUTE/IHOH c/lade SK3aMCHa (Menpmie 10 6ai1s10B) HIIH HEABKE CTYICHTA
HA SK3aMEH K3aMEHAIMOHHAs COCTABIIIONIAs IPUPAaBHUBACTCA K HYJTIO (0).

[To mucnurmpe «PU3HKay» IPOBEICHUE SK3aMEHa BO 2 u 3 ceMecTpax sABisgeTca 00s3aTeIbHBIM.
DK3aMEHAMOHHBI OHIIET COJEPXUT TPH BONpOCa. MakcuMajibHas OLEHKA 3a KaX/bl BOIPOC
coctasier 10 6amios. MakcuManbHas YK3aMEeHAIMOHHAS OLCHKA COCTABIIACT 30 6amnos.

B ta6mumax 11.1. m 11.2. comepxarcs NpUMEpPBl pacrpecicHus 0aruioB i JIUCIHUIUTAHBI
«DH3uKay B TeYSHUU TEPBOTO CEMECTPa, 3aBCPINAIOMErocs 3ayéTOM C OIIEHKOM, H JId BTOPOTO
ceMecTpa, 3aBEPIIAIONErocs 3a4€TOM, ¥ TPETHEro CeMECTPOB, 3aBepIIAIOIIUXCS SK3aMEHOM.

Ta6muma 11.1. Pacnpenenense GaijioB BO BTOPOM H TPETEM CEMECTPax H3y4YeHUs GU3UKH

. . | MakcumanbpHbI#
MaxkcuManbHbeii | MakcHMaltbHBIN
" Gasn 3a nepuol | Bcero
DreMeHTHI yUeOHOH Gann ¢ Hagasa | Oasul 3a MEPHOA
mexay 2 KT u 3a
JIeATETbHOCTH cemecTpa 0 mexny 1 KT u 2 KOHIIOM cemec
mater 1 KT KT ™
cemecTpa
[Mocewmenue 3aHATHA 4 4 4 12
NuauBuayaibHbIE 9 9 6 24
TBOPUYECKHUE 3a/IaHUs
KontposbHble paboThl Ha 10 10 10 30
NPAKTHIECKUX 3aHATHIAX
KoJoKkBHYMBI 5 10 10 25
K
OMITOHEHT 3 3 3 9
CBOEBPEMEHHOCTH
n M
TOr0 MaKCHMYM 32 31 36 33 100
nepuoa:
Cpnada sK3aMeHa -
HapacTalomuM HTOroOM 31 67 100 100
Ta6mmua 11.2. Pacnpesiesenne 6a/lIoB B YCTBEPTOM CeMECTPE U3yHCHHA (bU3HKH
. . | MakcumaipHbl#
MaxkcuManpHbpii | MakcHMaabHbIN
. Gana 3a nepuog | Beero
JeMeHTH! ydeOHOH Gayil c Hauasia | Oaul 3a mepHol
mexay 2 KT u 3a
JIeATEeIbHOCTH ceMecTpa J0 mexny 1 KT n 2 COHIIOM ceMeCT
parer 1 KT KT 1 p
ceMecTpa
[Mocemenue 3aHATHA 1 1 1 3
upuByu HBI
JUBATYaJIbHBIC 5 5 5 15
TBOPYECKHE 33/IaHUA
K e pabo
OHTpOJIbHBIE PaboThl HA 4 5 3 12
PAKTHYECKUX 3aHATUAX
Brmosnenue
abopaTopHBIX paboT U 9 9 7 25
3aluTa OTYETOB
KonnoxkBuyMel 3 6 3 12
KoMroHeHT 1 1 1 3
CBOEBPEMEHHOCTH
HToro MakcHMyM 3a 23 27 20 70
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HepHOo;:
Cnaua sxzamena 30
Hapacrawomum srorom 23 50 70 100

Tabnuna 11.3. Ilepecuer 6anos B ouenky 3a KOHTPOJIBHBIE TOUKH

Bauunbl Ha 1aTy KOHTPO/IBHOI TOUKH Ouenka
He menee 90% ot MakcuMasbHoi CyMMHI Ha jgary KT 5
Ot 70% 10 89% 0T MaKCHMaTBHOI CyMMBI Ha naty KT 4
Ot 60% 110 69% 0T MaKcUMAaTBEHOI CyMMBI Ha Jary KT 3
Menee 60% o1 MakcuManbHOH CyMMEI Ha nary KT 2

Ilpeobpazosanue cymmel 6amios B TPA/HIHOHHYIO OUEHKY H B MEXIYHAPOIHYIO GyKBEHHYIO
OLEHKY (Tabnnua 11.4) npoucxomur oquu pa3 B KOHIIE CEMEeCTpa TOJIBKO IOCIIE I10/IBEICHUS HTOTOR
H3Y4CHUS THCHHILUTHHBI « DU3HKa», T.€. NOC/e YCHEITHON CIaul SK3aMeHA:

Ta6imna 11.4. Ilepecuet HTOroBoit CYMMBI GAILIOB B TPAJHIIHOHHYIO 1 MEXTYHAPOIHYIO OLEHKY

Ouenka (I'OC) Hrorosas cymma 6amios,
YYHTBIBAET YCIEIIHO Onenka (ECTS)
CAAHHBIH SK3aMeH
5 (oTnH4HO) 90-100 A (otanuno)
85-89 B (ouens xopoino)
4 (xopomio) 75-84 C (xopomo)
70-74
6560 D (ynosnerBopurensno)
3 (YIOBJIETBOPHTEBHO) 60-64 E (HoCpeAcTRenio)
2 (HeyIOBIETBOPHUTENHHO) Huxe 60 6ayios F (ueynonerBopurensno)

12. YYEBHO-METOANYECKOE n HH®OPMAIIMOHHOE
OBECHEYEHHUE JUCIUILIAHBI

12.1. OcnoBHas 1uTepaTypa:

1. Casense U.B. Kypc o6ueii usnku: yueGHoe mocobue g BTy30B: B 3 1. —7-¢ u3z.,
crepeotun. — CII6.: Jlans, 2007.
T. 1: Mexannka. Monexynspras dusuxa. — 432 c. (B 6ubmorexe — 155 3k3.).
T. 2: Drexrpuuectso u Marsernsm. Bomasr, Omraka. — 496 c. (B 6ubmiotexe — 148 3k3.).
T. 3: KeantoBas ontuka. Atomnas $usuka. Gusnka TBEPIOrO Tena. GUIUKA ATOMHOTO aj1pa u
JIEMEHTapHbIX YacTHll. — 317 c. (B 6ubnmoreke — 151 9K3.).
2. Cusyxun [[.B. O6wwmii kype dusuxy: yueOHoe mocobue I BY30B B 5 T. — M.: dusmariur,
2005-2006.
T. 1: Mexannka. — 5-¢ u3n., crepeotnmn. — M.: Gusmamimt, 2006. — 560 ¢. (B 6ubmmorexe —
101 3k3.).
T. 2: Tepmoaunamuka u MOJeKyIapHast Gu3HKa. — 5-¢ w3, ucnp. — M. Duzmariut, 2006, —
543 c. (B 6ubnmoreke ~ 100 3k3.).
T. 3: Dnexrpuyectso. — 5-¢ u3., crepeotun. — M.: Gusmarant, 2006. — 654 ¢. (B 6ubiuoTexe
~- 100 sk3.).
T. 4: Onruxa. — 3-e u3n., crepeorun. — M.: ®usmatiut, 2005. — 791 ¢. (B 6ubmuorexe — 101
3K3.).
T. 5: Atomuas u snepnas ¢pusuka. ~ 3-e H31., cTepeoTuit. — M.: Gusmatiur, 2006, — 782 ¢. (B
oubmoreke — 100 5x3.).
3. 3ucman I'A., Toxec O.M. Kypc obmeii $usuxu. B 3-x T1. [DnexrpoHubIi pecype] — CII6.:
Jannb, 2007.
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T. 1: Mexanuka. Monekynspuas ¢usnka. Konebanus H BOJHBL — 7-e u3n. — 352 c. Pexum

JlocTyIa on-line c KOMIIBIOTEPOB TYCYP:
http://e lanbook.com/books/element.php?pl1 cid=25&pll_id=505.
T.2: DieKTpuyecTBO M MarHeTusM. — 7-e w3 -352c. Pexum jocryma on-line:

http://e lanbook.com/books/element.php?pl1 cid=25&pl1 id=151 ¢ kommstoTepo TYCVYP.

T. 3: Orrruka. Pusuka aToMoB U MoJieKyJl. Ou3HKa aTOMHOTO A1pa U MHKPOYACTHIL. — 6-€ U3
-512c. Pexum JIOCTYIA on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=508.

12.2. JlonoaHuTeIbHAS JATEpATypa:

1. Casennen V1.B. COOpHHK BOIIPOCOB U 3a1a4 110 obuieit pusuke. [DIEKTPOHHBIH pecype] — 5-€

wsn., crepeotun. —CII6..  Jlam, 2016. -~ 292c. Pexum  mocryma  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&p11_id=71766 ¢ komnprotepoB TYCVYP.
2. Upomos WM.E. Mexannka. OCHOBHBIC 3aKOHBL. — 8-e wm3n., crepeorun. —M.. BMHOM.

JlaGopatopus 3uauuit, 2006. — 309 c. (B 6ubmmoTexe — 99 9K3.).

3. Uponos U.E. ®usuka MaKpOCHCTEM. OCHOBHBIE 3aKOHBL — 3-€ H3]1., CTepeoTHIl. — M. BUHOM.
JlaGopaTopus 3HaHuit, 2006. — 207 c. (B 6ubmmoTexe — 50 3K3.).

4. Uponos W.E. DrneKTpOMAarHeTH3M. OCHOBHBIC 3aKOHbL: YueGHOe TIocobHe 1 By30B. — 5-€ U3/,
_ M.: BUHOM. JlaGopatopus 3uanmii, 2006. — 319 c. (B 6ubnuotexe — 101 9K3.).

5. Uponos W.E. BonHOBBIE IPOIECCHL OcHOBHBIE 3aKOHBI ydeOHoe mocobme. — 3-¢ H3M. — M.:
BUHOM. JlaGopatopus 3nauuii, 2006. — 263 c. (B 6ubnuorexe — 100 3x3.).

6. Uponos W.E. KsanTosas (usuxa. OcHOBHBIE 3aKOHBI: YueGHOe Tiocobue JUIs BY30B. — 2-€ U3 1L,
non. — M.: BUHOM. JlaGoparopus 3HaHHH, 2004. — 256 c. (B 6ubmmoreke — 100 3k3.).

7. Uponos W.E. 3agauu no obmiei dusuxe: YaeGnoe nocobue A1 By30B. — 7-e u3l., CTEPEOTHII.
_ M.: BUHOM. JlaGoparopus suanmuii, 2007. — 431 c. (B 6ubnuotexe — 496 5K3.).

8. Ueptor A.T., Bopo6sés A.A. 3ajaqHuK 110 dusmke: YuebHOE mOCOOHE i BTY30B. — 8- u3 L.,
nepepab. u gon.— M.: OU3MATIHT, 2007. — 640 c. (B 6ubnuorexe — 99 7k3.).

9. Bonpkenmreitn B.C. COopHHK 3aqad mo odumemy Kypey dusuxn: Yaebnoe nocobue mist
BTY30B. — 12-¢ H31., uenp. — M. Hayka, 1990. — 396 c. (B 6ubnuoteke — 148 5k3.).

10. Kosbipe A. B. Kypce nekuuit o ¢pusHKe: VyeGunk. — Tomex: TYCYP, 2007. —421 ¢. (B
6udmmoreke — 697 3K3.).

11. Kanammmxos H.IT, Koxesnnkos HM. ®usuka. VIHTEPHET-TCCTHPOBAHHME 6a30BBIX 3HAHMMA.
[Dnextponmbit pecype] —l-e w3l — CI6.: Jlams, 2009. —160c. Pexum nocrymna on-line:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl1_id=172 ¢ kommsiorepos TYCYP.

12. Jlozosckuit B.H. Kypc ¢usuku. B 2-x TT. [PnexTpoHHsLii pecypc] — 6-¢ 3., HCIp. H A0T. —

CI16.: Jlans, 2009.
T. 1: du3HUecKHe OCHOBBI MEXAHMKH. DJIEKTPHYECTBO U MarHCTU3M. duszuka KoseOaHuH U
BOJIH. —576¢. Pexum JIOCTYIIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=236.
T.2: Kganrosas ¢uzuka. CrarHCTHYECKasd (pusuka W TEPMOAMHAMHKA. CoBpeMeHHast
¢u3ndecKas KapTHHA MHpa. — 608 c. Pexum JIOCTyTa on-line:
http://e.lanbook.com/books/element. php?pl1 cid=25&pl1 id=239 ¢ xommstoTepos TYCVYP.

13. Casermses W.B. Kypc obweit dusuxu. B 3-x TT. [AnexTponHbiii pecype] — CII6.: Jlans, 2011.

T. 1: Mexanuka. Mosexyisipras usuka. — 11-e u3l., CTEPEOTHIL. — CI16.: Jlans, 2011. —
432 c. Pexum JIOCTYIIA on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=2038.

T. 2: DJIeKTPUIECTBO U Mar€eTusM. BomHbL Onruka. — 11-e w3x., crepeorui. — CII6.: Jlans,
2011. —496 c. Pexum JocTyIa on-line c KOMITBIOTEPOB TYCYP:
hitp://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=2039.

T. 3: KsantoBas oirtuka. ATomHas ¢usuka. Ousnka TBEPAOTO TEIA. dusuka aTOMHOIO s/ipa U
lleMEHTapHBIX YacTHll. — 10-e H3/., CTEPEOTHIL. — CI16.: Jlauw, 2011. — 320 c. Pexxum gocrymna
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on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=2040.

14. @pum C.D., Tumopena A.B. Kypc o6meit dusuku. B 3-x TT. [DrekTpouHbIit pecype] ~ CIT6.

Jlane, 2009,

T. 1: Ousnueckue 0CHOBBI MEXaHHKH. Mosexynsapras dusuxa. KoneGanus u BomHbL — 13-e
H3n., crepeorun. -  CII6.:  Jlams, 2009. - 480c. Pexum JOCTyma  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll id=416 ¢ koMIboTepos TYCVYP.
T. 2: Dnextpuueckue u JEKTPOMATHETHYECKHE ABICHHAS. — |2-e u31., crepeorun. — CII6.:
Jlansp, 2009. - 528 ¢. Pexum JocTyTia on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=418 ¢ KoMItbroTepoB TYCVP.
T. 3: Ontuka. Atomuas pusuka. — 10-e uzs., crepeotril. — CII6.: Jlaus, 2009. — 656 ¢. Pexum
JIocTymna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=419.

12.3. Y4yebHo-MeToanuecKkHe mocobus n nporpamMMHoe obecrne4enne

1. Yueono-memoouueckue nocobus ona RPAKMUYECKUX 3AHAMUNL U CAMOCHMOAMEbHOLL
Pabomei [DneKTpoHHSI pecypc]:

2.1. Yyxxos FO.I1. Pa6ora u sHeprus. 3akoHs! COXPaHEHUA B MEXaHHKe: COOPHHK 3a1a4 [is
NIPaKTHYECKHX 3aHATHH. — Tomck: TYCVP, 2010. ~24 c. Pexum JIOCTyna cBOOOAHEBIH s
CKauMBaHuA: http://edu.tusur.ru/training/publications/1100.

2.2. Jlaunn A.B., Marasunrnkos A.JL., Tposn JLA. Monekynspras dusuxa: Cbopuuk
TECTOBBIX BONPOCOB JUIsi CaMOCTOSATENBHOW paGOTHI M IUIA MPAKTHYECKHX 3aHATHH. — 2009.
30c. Pexnm JIocTyma CBOOOTHEIH st CKaYUBaHHS:
http://edu.tusur.ru/training/publications/1234.

2.3. Jlauun A.B.,, MarasuHaukoB AJL, Opnosckas JI.B. Tepmomunamuka. Yacre 1:
COOpHHK TECTOBBIX BOMPOCOB IUISI CAMOCTOSTETbHOM paboTsl U JUIS NPAKTHYECKHX 3aHATHH. —
2009. 43 c. Pexum JocTyna CBOOOHBIH TS CKaYUBaHHA:
http://edu.tusur.rw/training/publications/1235.

2.4. TaneeBa A 1., Jisuun A.B., Marasunuuxos A.JL. Tepmomunamuka. Yacts 2: C6opHHK
TECTOBBIX BONPOCOB JUIA CAMOCTOSTENbHON paGOTHl M 1MIA MPaKTHYECKHX 3aHSTHIE. — 2010
22c. Pexxum JocTyma CBOOOIHBIH s CKaYHBaHMSA:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuit 0.A. Bonzosast ontika: Mertommueckoe nocobne. COOPHUK TECTOBBIX
Bonpoco.  —~2009.  24c.  PexuMm  jgocTyma  cBOGOMHBI JUIL  CKayHBaHHSA:
http://edu.tusur.ru/training/publications/1233.

2.6. UyxkoB IO.I. DneMenTsl aTOMHOI dusuky u KkBaHTOBOH Mexanuku: Yue6HO-
MeToAnvuecKoe mocobue. COOPHHK TEeCTOBBIX BOIPOCOB. — ToMCK: TYCVP, 2011.-68c.
PexuM octyna cBOGOAHBIH IS CKAYHBAHUS: hitp://edu.tusur.ru/training/publications/1 104.

2. Yuebno-memoouueckue nocoéus ons evinonnenus 1abopamoprblx pabom [DeKTPOHHBIH
pecypc]:

3.1. Bypnosunun B.A., Tposu JLA. [lunaMuka MasTHUKA Obepbeka: Mertonuueckue ykazanus K
naboparopuot  pabore. —-2007. 13¢. Pexum JOCTynia  ¢BOOOAHBIA  [UId  CKAaYMBAHHS:
http://edu.tusur.rw/training/publications/918.

3.2. T'aneera A.W., Upanora E. B. Wsy4enue snexrpocrarnyeckoro mons: MeTomndeckie
YKazaHHs K nabopatopHo#t pabore. —2011. 11 ¢. Pexum noctyna cBOOOIHBIN AJ11 CKAaUHBAHUA
http://edu.tusur.ru/training/publications/926.

3.3. VBanosa E. B. U3yuenne MaruutHoro moss KpyroBoro toka: Meroanueckue ykazaHus
K sabopatopHoit paGote. —2007. 12c¢. Pesxum nocryna CBOOOJHBIA IS CKAYHBAHHS:
http://edu.tusur.ru/training/publications/863.
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3.4. Bypauesckuii F0.A. OnpezencHue yASIbHOrO 3apsija 31EeKTPOHA METOJOM MarHeTpoHa:
MeToauyeckie yKazaHus K JabopaTopHOH pabore. — 2011. 14 c. Pexum poctyna i
CcTyeHTOB, coTpynHukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuuus B.A.,  Tposu JLA. M3yuenne  3aTyXaloOmMX  MEKTPOMATHATHBIX
koneGanuii: MeToquyeckue yKkazanus K jaboparopHoii pabote. — 2007. 14 ¢. Pexum pocryna
cBOOOHBIN 11 CKAYUBaHUSL: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JL.B. Wsyuenue HHTepQEPEHIMH a3epPHOT0 H3JIYHCHHU: Meroandeckne
yKazaHHs K J1abopaTopHO# padore. — 2010. 9 ¢. PexxuM mocrynia CBOOOAHBIN I CKaUMBAHUA:
http://edu.tusur.ru/training/publications/911.

3.7. ®egopoB M. B., Bypnosummu B.A. Buemmuii  porodddexr. M3syyenue 3aKoHA
CroneroBa W TpoBepka (opmyisl DHHmTeHHa: MeToau4eckue yKasaHwi K nabopaTopHOH
paGore. - 2009. 11 c Pexxum  jocTyma — CBOOOIHBIA Ui CKauHBaHHA:
http://edu.tusur.rw/training/publications/851.

3.8. 3axapos H.A., Kupumios A.M. HccneoBagde  CIEKTpa — aroMa  BOJOpOIa:
MeTommuecKue yKasaHus K JabopaTopHOi paboTe. — 2011. 18 c. Pexxum jocTyna cBOOONHBIN
IS CKaUUBaHHA: http://edu.tusur.ru/training/publications/917.

3. KoMnviomeptble npozpammbl  MOOeUPOSAHUA  HEKOMOPbIX Qusuueckux AeNeHUll 6
1a60pamopHOM RPAKMUKYMe.

12.4. ®ona ouneHounbix cpeacrs (POC)
DOH OEHOYHBIX CPEICTB NPUBEEH B MPHIOKEHHH 1 K JaHHOM TTpOrpaMMe.

13. MATEPHAJIBHO-TEXHHYECKOE OBECITEYEHUE
NUCHATLIMHBI

Jlnst obecrieueHns YTEHHs Kypea JICKIHA HCHONB3YeTes ClenHanbHat JEKIMOHHAS ayJMTOpHs
kapenpsr duznku (230 ayn. ®IT), ocHamennas MyTBTUMEMHHBIM IPOEKTOPOM, KOMIIBIOTEPOM H
skpanamu. Jna  obecrnevyeHus nabopaTopHbix ~ paGoT mo  QH3MKE  HCHOJB3YIOTCA 6
CHeMUATM3HPOBAHHBIX  (IIO[ pPasliUyHBIC PasACibl Kypca) naboparopun Kadenpsl GU3NKY,
OCHAIGHHBIE COOTBETCTBYIOIIAMH  1abOpaTOPHEIMU  yCTAHOBKAMHM, ~MAKeTamH, CTeHAaMH H
KOMIIBIOTEPHBIM 000Dy IOBAHHEM.

14. METOJUYECKHAE PEKOMEHJALIMH ITO OPIAHN3ALIUA U3YUEHUS
JUCIAITJINHbBI

OGbEM 4YacOB, NPEAyCMOTPEHHBIX yueOHBIM IUTAHOM [Uld H3YHCHHMS Kypca ¢bm3uku, He
103BOJSET PACKPHITH B JIEKLUMAX NOAPOOHO H riyGoko marepuan. IlosToMy IpH peain3alliu
[I[POTPaMMBbl CTYIEHTBI JOJDKHBI I0CTATOYHO MHOTO paboTaTh CaMOCTOSTENLHO KaK HpH MOBTOPCHHH
JTEeKIMOHHOTO MaTepHaya, TaK M IMOArOTOBKE K INPAaKTHUCCKHM, nabopaTOpHBIM H KOHTPOJIbHBIM
samsTuaM. Uit obecriedenus >QdEKTHBHOrO yCBOCHMS CTYICHTAMH MATCpHasloB JUCIUTUTHHBI
HEeOOXOMO HA TICPBOM 3aHATHH OOECHEeuHTh MX CIHCKOM BOIPOCOB, MOMICHKAIIHX H3Y4YEHUIO,
CIIHCKOM OCHOBHOI H TOTIOHHTEBHOMN JIHTEPATYphl IS CAMOCTOATETBHOH paboThL

JUIs TeKyuiero KOHTPOJs YCHEBAeMOCTH H IPOMEXYTOYHOH AaTTECTAlUH HCIOJIB3YeTCA
TECTOBBIA KOHTPOJIb 3HAHUH.

Ha sexkumsx HeoOxoaumo oOpammarh  BHHMaHWe  Ha OCOOEHHOCTH  TTPUMEHCHHSA
paccMaTpUBaeMOro MarepHaia B HOCIEAyIOUMX Kypcax, a Take B Gyaymeil npodeccHoHaibHON
JIEATENBHOCTH.
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1 Brenenne

Donx oneHouHbIX cpencts (POC) sBnstercs NPHJIOKEHHEM K paboyeli IporpaMMme JHCIHILTHHEI
(NpaKTUKH) ® 1HpeAcTaBisieT CcoOOH COBOKYIMHOCTb  KOHTPOJIEHO-HU3MEPUTENBHBIX MATEPHAIOR
(THIIOBBIE 3ajauM (3amaHus), KOHTPOJIBHBIE PAbOTBL, TECTHI W /p.) H METONOB HX HCIIOJIB30BAHUA,

[IpETHASHAYECHHBIX U1 HU3MEPEHHS YPOBHS HOCTIHKEHHS CT
oOy4eHus.

YIACHTOM YCTAaHOBJICHHBIX peE3YNbTATOB

®OC no mucuunnuue (IpaKTHKE) HCHONB3YCTCA NIPU HPOBEAECHMH TEKYIIEIr0 KOHTPOJIA
YCIICBACMOCTH U [IPOMEKYTOUHOH aTTeCTAIlUH CTYIEHTOB.
Ilepedens 3akperuIeHHBIX 3a TUCHUILTHHON (npaxTuKoif) KoMIeTeHIuH NpUBeIeH B Tabmuue 1.

Tabauua 1 - IMepedens 3aKpenIeHHbIX 32 THCHHILTHHOMN KOMIIeTeHLIHH

Kon

DopMy.ITHPOBKA KOMIIETEHIHH

ITansl GopMHpOBaAHHUS
KOMIIeTeHIIHH

OIIK-1

CIIOCOOHOCTBIO OpeACTaBJIATh aJIeKBaTHYIO
COBPEMCHHOMY YPOBHIO 3HaHMH HaydHyl0 KapTHHY
MHpa Ha OCHOBC 3HAHHMA OCHOBHBIX IIOJIOXKEHHI,
3aKOHOB M METO/IOB €CTECTBEHHBIX HAyK B MaTeMaTHKH

1. JlomxeH 3HaTh
bH3HYEeCKHE OCHOBEI
MEXaHHKH, MOJIEKYIIAPHOMN
bu3ukH, npupomy
KOJIEOAHUH H BOJIH, OCHOBBI
MOJIEKYIIPHOH (H3HKH
TEPMOAMHAMUKH, SJIEKTPH-~
4YeCTBa U MarHeTH3Ma,
OIITHKH, aTOMHOH U
ANEPHOH PU3HKH.

2. JlomkeH yMeTh
HCIIONB30BATh
TEOPETHYECKUE 3HAHUSA [IPH
OOBSCHEHHH pe3yIBTaTOB
OKCIIEPUMEHTOB,
IIPHMEHATH 3HAHHA B
obnacTu pU3HKH U1
OCBOeHHS ob1menpodec-
CHOHAJIBHBIX JUCUMIUIMH H
petenus npodeccuo-
HAJIBHBIX 3aja4.

3. JomxeH BianeTs
HABBIKaMH (PU3HUYECKHX
HCCIIEIOBaHUH.

OIIK-2

CIIOCOOHOCTBIO BBIABIIATE €CTECTBEHHOHAYYHYIO
CYIIHOCTH 1PoOIeM, BOSHUKAIOHINX B XOJE
MpOGECCHOHATBEHON NeTeTbHOCTH, TPHBJICKATh U1 HX
PEIICHHS COOTBETCTBYIOMIMH (PH3UKO-MaTeMaTHueCKHil
arrnapar

1. JloyKeH 3HaTh OCHOBHBIC
3aKOHEI 3JIEKTPOHHKH, a
TAK)Ke OCOOEHHOCTH HX
NPOSIBJICHHS B YCTpOMCTBAX
HAHODJIEKTPOHHUKH.

2. JlomkeH yMeTh
UCNOJIL30BaTh (PHU3HKO-
MaTeMaTHYCCKUH almapar
JUIS PELICHHS] KOHKPETHBIX
3ana4 B 0061acTH
NIEKTPOHUKH U
HAHOBJIEKTPOHHKH.

3. Jloyoken BaageTs
HaBLIKaMHu 00paboTKH
IKCIEPUMEHTAILHBIX
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pe3yJIbTaToB.

IK-1

CHOCOGHOCTHIO CTPOUTS NpocTeilnue Gu3HYecKHe 1
MareMaTHYeCKHe MOIEIH PHOOPOB, CXeM, YCTPOHCTB K
YCTAHOBOK JIEKTPOHUKH H HAHOMIEKTPOHHKH
pa3TMYHOrO GYHKLIHOHATLHOTO HA3HAICHHA, & TAKKE
HCIIONB30BATh CTAHIAPTHBIE POIPAaMMHBIC CPENCTBA HX
KOMITBIOTEPHOTO MOJIENIMPOBAHHUS

1. JommxeH

3Hath OCHOBHBIC

NpPHHIAIIBI
YCTPOHUCTB

2. JloJokeH

(GYHKLMOHHPOBAHUSA

HAHODJICKTPOHHKH.

SNEKTPOHUKH H

YMETDH

3. JlosmkeH

Hn300pa3uTh
(YHKIHOHAIBHYIO CXEMY
yCTPOMCTBA NIEKTPOHUKY H
TIOACHUTD XapaxKTep
B3aUMOJICHCTBHSA Y3JIOB.

BAAIACTDH

CTaHIapTHBIMH
[IPOrpaMMHBIMH
CpeAcTBaMHu

KOMITBIOTEPHOIO
MOJIETHPOBAHHS.

2 Peaju3anmns KOMIIETEHIHH

1 Komnerenuus OIIK-1
OIK-1: crocoGHOCTHI0 MPEACTABJIATh 2XEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMH HAY4YHYIO

KapTUHY MHpa Ha OCHOBe 3HAHHA OCHOBHBLIX MOJI0KEeHUH,

HAYK H MATEMATHKH.

Iins  gopMmupoBaHHA ~KOMIETEHIHH HEOOXOMUMO OCYHIECTBHTH Pl

(hopMHEpOBaHUS KOMIIETEHIUH, PHMEHACMBIC

OIIEHHBAHUS NPCACTABJICHBI B Tabmuie 2.

3aKOHOB H METOA0B €CTEeCTBCHHbBIX

5TAloB. Tallbl

JUIs DTOro BHABL 3aHATHI H HCIIOJIB3YEeMBIC CPEACTBA

Ta6auna 2— Jdransl GopMHPOBAHAS KOMIIETEHIIHH H HCNO/IL3yeMble CPEACTRA OlEHNBAHHUSH

nsapHO# GU3NKH U Tep-
MOMHAMHKH, JIEKTPH-
yecTBa ¥ MarHeTusMa,
OINTHKH, aTOMHOH H
AfepHOH HU3UKH

ocBoeHHus obutenpodec-
CHOHAJILHBIX JUCHHUILIHH
H perneHus npodeccno-
HaJBHBIX 3aJa4.

Cocras 3HaTh Yverhb Baajgers

CnocoGHOCTh

npeacTaBIsaTh Hcnonp30oBarh

¢u3HUecKHe OCHOBEI TEOpETHYECKHE 3HAHMS

MEXaHHKH, npu OOBICHEHHH PE3YIb-

MOJIEKYJIAPHOM GU3MKH, | TAaTOB IKCIIEPUMEHTOB

Kyiip ¢ N P ? HasrpixamMu
npupoay KonebaHui 1 NpHMEHSATH 3HaHHS B
Conep>xaHHe ITaNoB (Gu3HIECKUX

BOJIH, OCHOBBI MOJIEKY- obnacta QU3NKA A .

HCCieI0BaHuH

Bujasl 3ansaTui

o Jlexmuu;
e [IpakTnyeckue
3aHATHA

e JlaGoparopHsbie
e BelmosiHEHHE

o (CaMocrogTenbHas

paboTsl;
JOMAIIIHETO 33/laHHus;

paboTa CTYICHTOB

e JlaboparopHbie
paboTsi;

CornacoBaHa Ha noprtane N¢ 6212




Hcnonssyemeie
CpeICTBA OLEHMBAHHS

Tecr;
Kontponshas
pabora;
HNunuBuyansHoe
TBOPYECKOE
3a/laHue;
OK3aMeH .

¢ Jlaboparopuas
pabota;

e KoHcnekr
CaMOCTOATENBHOMN
paboThl

e 3ammura
NabopaTopHBIX
pabor

O61He XapaKTepUCTHKH HOKazaTenei i KPHTEPHEB OLICHUBAHUA KOMIIETEHIIHH Ha
BCEX 3Tallax [pHBeleHb! B Tabnute 3.
Tabianna 3 — O6mue xapakTepHcTHKH Nokasareeil u KPHTEpHEB OLICHHBAHHS KOMIIETEHIIHH T10

dTanam

Hoxaszareau n

3narTn Ymern Baaners
KpHTEepHH
Obnagaer Obnanaer
(baKTHYECKHMH U JHANna3oHOM
TEOPETUUECKUMHU IPaKTHIECKUX
. KonTtpomupyer pa6ory,
. 3HAHUSAMH B yMeHu#, TpeGyeMpIx
OTaHYHO (BBICOKHIA IPOBOJUT OICHKY,
npenenax UL pa3BHTHS
YPOBeHB) . COBEpPILIECHCTBYET
H3y4aeMo# 00nacTH | TBOpPYECKHX o
. JeHCcTBUA paboTh
C MOHUMAaHHEM pELIeHMIA,
I'paHHIl abcTparupoBaHus
IPHMEHHMOCTH npobiaem
OGnanaer beper
3HaeT (axThl, Hana3oHOM OTBETCTBEHHOCTD 3a
HPHHIATIEL, NIPAKTHYECKHX 3aBepILIeHHE 3a/a4 B
Xopomo (6azoBbrii IpoLecchl, obmue YMEHHH, TpebyeMBIX | HccnenoBaHuw,
YPOBeHDb) TIOHATHA B JUIA pelIeHus npucrocabimuBaeT cBoe
npenenax ofIpesieIeHHBIX HOBEJICHHE K
H3y4aemoii obnacti | mpobiem B o6nacty obcTosTENLCTBaM B
HCCIIeIOBAHUS peIeHun mpoodiremM
O6nanaer
OCHOBHBIMH
Obnamaer
YnosaerBopurenbuo YMEHHUAMH, Pabotaer npu npamom
(nmoporosbIii yposenn) OasoBLMu obutiMH eOyeMbIMH 1T HaOMoNeHUH
P yp 3HAHHAMH Theoy A 4
BBINIOJTHEHHU S

IMPOCTHIX 3aJ1a4

DOpMYITHPOBKA MOKa3aTeiell u K

Tabinue 4.

PHTCPHEB OLCHHBAHUS JIAHHOH KOMIICTEHUMH MpHBEJCHA B

Tabnua 4 - Moka3sarean u KpHTEPHH OHEHHBAHHS KOMIIETEHIIHH HA HTanax

Hoxkazarenn u
KPHUTepHH

3narn

Ymern

Baagers

Orau4no (BbicokHii
YPOBEHB)

® aHANH3MpYyeT

®  CBOOOMHO

® CrocoOeH
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yMeeT HX
[IPUMEHATH HA
HpPaKTHKE

pe3yJbTaThl CBOCSH
paboThl

CBS3H MEXAY IPHMEHAET METO/BI PYKOBOIHTH
pa3IIYHBIMH penieHus 3a1ad B MEXIUCLIHITIHHAPH
(HU3HYECKHMHU HE3HAKOMBIX Ot KOMaHI0H,
NIOHSATHSIMH; CUTYyalUsAX; cBOOOJIHO BIAJEET
TIIpe/ICTaBasgeT yMeeT pa3HbIMH
cnocoObl B MaTeMaTH4eCKH crrocobamMu
pe3yasTarhl BBIpAXKATh, U TpeICTaBICHUSA
HCII0JIL30BaHUsA apryMEeHTHPOBAHO busuaecKon
pa3THUHBIX JOKa3bIBATh uHpOpMalHHU B
(UBHYECKHX MOJIOXKEHMSA rpaduyecKoi U
Mozesnen; IpeIMETHOM MaTeMaTH4YeCKOR
MaTeMaTH4YeCKH obracTy 3HaHUS dbopme
000CHOBBIBAET
BLIOOp MeTO/IA H
IUIaH perIeHus
3a1a4u
[IOHHMAET CBA3ZH CaMOCTOSITEJIEHO
MEeXAY HoaOUpaeT H KPUTHYECKH
pa3IMIHbIMH FOTOBHT JUlId OCMBICITHBAET
(GH3MIECKUMH IKCIIEpUMEHTA [TOJTyYECHHBIE
ITOHATHSIMH; HeoOxomumoe 3HAHUSA,
uMeer 00opyAOBaHUE; KOMIIETCHTEH B
IpeICTaBICHHE O HpHMEHSIET METOIBI pa3NAYHBIX

. H3UYECKHX elIeHus 3a/1a4 B cutyaiusx (pabora
Xopomo (6a3oBbIi ® . p al R4 (P
MOJIETISIX HE3HAKOMBIX B
YPOBEHbD)

apryMEeHTHPYET CHTYyalLlUAX; MEXIUCIUIIIMHAPH

BBIOOp MeTONA yMeeT KOPPEKTHO o¥t KOMaHJIE);

pelIeHHs 3a1a4u; BBIpAXaTh U BIAJieeT pa3HBIMH

COCTaBJIAET IIaH apryMeHTHPOBaHHO crocobamu

peleHus 3a1a4H; 000CHOBBIBATH peCcTaBIeHUs

rpaguyecKu [IOJIOMEHHS ¢hH3nIECKOM

WLIOCTPUPYET HpeAMETHOM nHbOopMaLUn

3anagy 06J1acTH 3HAHUA

JIaeT orpeeIeHMs

OCHOBHBIX

o yMeeT paboTarb co

ITOHSITHH; o
CIIPaBOYHOH

BOCIIPOU3BOIUT . BJIasieeT
TUTEpaTypoit; "

OCHOBHBIE TEPMHHOIOTHER
HCIIONB3YET .

puzHgecKue npe/AMETHOM
npubopsl,

GbaxThl, UIEH; 00J1aCTH 3HABHUS;
yKa3aHHbBIE B

Yi0B/1€TBOPHTEILHO pacno3HaeT — criocoden
(moporosplil ypoBeHb) (bu3UYECKHE . KOPPEKTHO

naboparopHOH

O0OBEKTHI; i peJICTaBUTh
paboThI;

3HAeT OCHOBHBIE 3HAHUS B
yMeeT .

METOJIbI peLCHHA MareMaTH4ecKon
[IPeICTaB/IATh

THITOBBIX 3a7a4 H dopme
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2 Kovnerenuus OITK-2
OIHK-2: cnocoGHOCTHIO BLISBJIATH €CTECTBEHHOHAYYHYH) CYMHOCTh NPod/ieM, BOSHHKAIOIHX B
Xoe NPodecCHOHAIBLHON JeTeILHOCTH, NPHBJIEKATE Ui WX PpelieHHS COOTBETCTBYIOINHIA
bu3HKO-MaTeMaTHYeCKuil annapar.
Ana dopmuposaHna komneteHuum HeoBX0AMMO OCYLEeCTBUTL pAg, 3Tanos. JTanb bopmuposaHua
KOMNEeTeHUMN, NpUMEHAeMbie ANA 3TOr0 BUAbI 3aHATUI M UCnonb3yemble cpeacTBa OUEHUBAHUA
npeacrasnexsl B Tabnuue 5.
Tabiauua 5- Iransl GopMHPOBAHHS KOMIIETEHINH | HCII0JIb3yeMbI€ CPECTBA OLCeHUBAHUA

Buant zansaruii

® IIpaKTHYECKUE

3aHATHH.

e Jlaboparopusie
paboTrr;

Cocrtan 3narn Ymers Baaners
OCHOBHBIE 3aKOHEI HCIIONIB30BATh (H3HKO-
WIEKTPOHHUKH, a TAKKE MaTeMAaTHYeCKHH
Hasremxamu
0COOEHHOCTH HX anuapar [UIs perueHus 06paBoTKu
Conep:xanue yTanoB MIPOSIBJIEHHUS B KOHKPETHBIX 3a1a4 B P
. JKCIIEPUMEHTAJIbHBIX
yCTpOMCcTBax 00J1aCTH 3EKTPOHHKH H
PE3YIIbTAaTOoB.
HAHOIEKTPOHMKH. HaHOJIEKTPOHHKH.
Jlexnuuy;

e JlaboparopHurie

¢ jaboparopHble e Camocrosarensnas paboThI.
paboTsr; paboTa CTyIeHTOB.
Hcnonsizyemere e Tecr; e JlaGoparopurle e 3amwuTta
CPeACTBA ONEHHBAHMSA | o  ycTHas Gecena; paborsr; 71ab0paTOPHBIX
®  DHK3aMEH. e KoHcmekr pabor.
CaMOCTOATENIbHOH
paboThL

OO6mue XxapakTepucTHKH IoKa3arenei u KPHTEPHUEB OLICHUBAHHUS KOMIIETCHIIHH Ha
BCEX JTanax MpHUBEJCHHI B Tabmuie 6.
Tabauuna 6 — Obmue xapakrepucTHKH MOKa3aTeneii u KPHTepHeB OLEHHBAHHS KOMIICTEeHIIHH 110

Tanam
Ioxka3zarenn n
3HaTh Ymern Baagers
KpHTepuH
O6nasaer Ob6nanaer
(QaKTHICCKUMH U JHanazoHOM
TEOPETHUECKHMH IPaKTHYECKHX
. KonTponupyer paGory,
. 3HaHUSIMH B YMEHUH, TpeOyeMBbIxX
Orian4no (BLIcokmii IIPOBOJUT OLICHKY,
npezenax IUISL pa3BHTHS
YPOBeHb) . COBEPIICHCTBYET
H3y4aeMOH 00JIaCTH | TBOpYECKHX N
. JEUCTBHS paboThI
¢ IOHUMaHHEM peLIeHHIHA,
IpaHuIl abcrparuposanus
IIPUMEHUMOCTH npobiiem
Xopomo (6a30BbIii 3HaeT (HaKTel, Obnanaer beper

CornacoBaHa Ha noprtane N¢ 6212




YPOBEHbD) [IPUHIUIIBL, JHAITA30HOM OTBETCTBEHHOCTH 32
npoueccel, oodmue PAaKTHYECKHX 3aBeplIeHHe 3a7a9 B
[IOHSTHS B yMeHHi, TpeOyeMbIX | HCCIICNOBaHHH,
npenenax JUTS peIIEeHUs npucriocabiauBaeT CBoe
M3ydaeMoii 00JacTH | OTpeeNeHHbBIX MOBEJCHHE K
npobiieM B ob1acTH 06CTOATEIBLCTBAM B
HCCIISIOBaHHSA peleHuH npodieM
Ob6nanaer
OCHOBHBIMH
Ob6nanaer
YnoBj1eTBOPHTEIbHO YMEHHAMH, PaGoTaeT npH HpIMOM
(nmoporoBbiii ypoBeHb) GasoBbIMH OOLHIMH TpeOyeMbIMH IS HaOMOICHUH
P yp 3HAHHSAMH peby
BBIIIOTHEHHS

MIpOCThIX 3a1a4

Tabmauna 7 — Tloka3zaresit H KpATEPUH OIEHUBAHUA KOMICTCHINH Ha YTAanax

Iloxka3areau 1
KpHTEpHH

3uath

VYmernb

Baagers

e (CBoOogHO
OpPHUEHTHPYETCS B

e [IPUMEHATH
0a30BBIE 3HAHUA B

3a/1a4ax EKTPOHHUKH HE3HAKOMBIX
M HaHODJIEKTPOHHKH, CUTYaIusaX; e  crocobeH
° Bnaneer e IPUMEHATH PYKOBOIHTH
BO3MOYKHOCTAMH COBpEMEHHBIE MEXIHCIUILIAHAPH
COBPEMEHHBIX IPOrpaMMBbI Ol KOMaHJIOH;
O1an4Ho (BLICOKMIA [porpaMM pacdera pacdera yCTpOHCTB | ® CBOOOTHO
ypOBeHB) yCTPOHCTB MHKPO- U MUKPO- H BIajieeT PasHbIMH
HAHO3JICKTPOHUKH; HaHOYIEKTPOHUKH; | COBPEMCHHBIMH
e (CpobOojaHo BajeeT | e HCIOIB30BATh criocobamu perieHHs
¢duzuko- ¢bu3nKo- 3a[a4 DJIEKTPOHHKH H
MareMaTH4eCKuM MaTeMaTHyeCcKui HaHODJICKTPOHHKH.
armaparoM, arrapar Jnis
HCIIONIBE3YEMBIM B pelieHus 3ana4d
JMEKTPOHHKE. MEKTPOHHUKHU.
. Hmeet e [lonate
Tpe/ICTaBJIEHUE O [TOCTABJICHHYIO

Xopomo (6a30Bbli
ypOBEHbB)

3aja4ax,
BO3HUKAIOLIMX MIPA
pa3paboTKe yCTpOMCTB
JJIEKTPOHUKH U
HAHOYJICKTPOHHKH,

o MOHNMAET
BO3MOXXHOCTH
COBPEMEHHBIX
nporpaMm pacyera
YCTPOHCTB MHKPO- 1
HaHOJJIEKTPOHHUKH;

. IpencrasisieT

3afady Ha JTFO0M
yrare pa3paboTKu
YCTPOHCTB
ITEKTPOHHUKH,

e [10JIB30BATLCA
yKa3aHHOH
IpPOTPaMMOH
pacyeTa yCTpOHCTB
MHUKPO- H
HAHOZJIEKTPOHHKH;

e [pPOM3BECTH pacyeT
1O IpeUIOKEHHOH

e KOMIIETCHTEH B
pa3IH4HbIX
CUTYaLUAX
(pabora B
MEXTHCIUILTAHAPH
o KOMaH[IE);

e BjajeeT HaBbIKAMHU
pacueTa yCcTpoHCTB
3JIEKTPOHHKH.
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BO3MOKHOCTH (PU3HKO-

MareMaTu4ecKoro
anmnapara,
HCIIONB3YEMOTO IIpH
pELICHUH 3a1a4
JNIEKTPOHHKH;

MCTOOUKE.

YaoBaersopureabno
(zmoporoBbIit ypoBenn)

¢ [IOHUMaeT
KOHKPETHYIO
3anagy,
IIOCTaBJIECHHYIO Ha
olpeaeIeHHOM
sTarne pa3padboTKH
YCTpPOHCTB
IIEKTPOHMKH;

® [IOHUMAaeT
BBIIIOJTHEHHOE
pelieHue Gu3HKo-
MareMaTH49eCKOH
3a/1a4M B 00J1acTH
JEKTPOHHKH.

YMEET PelluTh
KOHKPETHYIO
3aaaqy,
IIOCTABJICHHYIO HA
OIIpeIEIEHHOM
aTaine pa3paboTku
YCTPOMCTB
IEKTPOHHKH;
yMeeT
IIPENCTaBIATh
pe3ynerarsl cBoeit
paboThL.

BajAceT
TEPMHHOIOTHEH
[IpEIMETHOH
obnactu 3HaHus;
BJIaZIe€T HABBIKAMH
COCTaBJICHHSA
oT4eTa o
IpoaenaHHon
pabore.

3 Kommerennus ITK-1

HK-1: cnocoGHoCTHIO CTPONTH MpocTeiimue buznveckne 1 MaTeMaTHYeCKHE MOeIH npuéopos,

C€XeM, YCTpPOMCTB |

q)yHKHHOHaJILHOFO Ha3HAYeHHNd,

YCTAHOBOK

HX KOMIIBIOTEPHOTO MOIC/THPOBaAHUA

JJIEKTPOHHKH H

HAHOJJIEKTPOHHKH
a TaKXe HCII0Jb30BaATh CTaHapTHbIE HporpaMMHsI€e CpeacTBa

PA3JIHYIHOrO

Hns  dopMupoBaHs KoMIIeTeHIHH HEOOXOAUMO  OCYINECTBHTH pAO  3TanoB.  JTaibl
bopMupoBanus KOMIIETCHLIMH, NPHMEHSIEMBIC JUII JTOr0 BHIBI 3aHATHH | UCIIOJIB3yEMBIE CPEACTBA
OLCHUBAHHA IIpECTAaBJICHLI B TabmuIie 8.

Tabauna 8— Jransl Gpopmuposanus kommeTenuy u HCIT0/1b3yeMble CPeCTBA OLIeHUBAHHA

Cocras 3HaTh YmeTn Baaners
Sy Hagspikamu
OCHOBHBIE IPUHITHITEI 06paboTku
b (GyHKIHOHATBHYIO CXeMy
YHKLIHOHHUPOBAHUS cTpoiictna aexTpormxy | 2KCHEPAMEHTATBHBIX
Conepkanne sTanoB | ycrpoiicts YeTp I pe3yNnbTaToB
4 HAHODJICKTPOHHKH, a .
IEKTPOHUKH H TAIOKE TIOSCHHTE IpOCTEHIIHNX
HAHOEKTPOHUKH . NEKTPHUIECKHX
B3aUMOJEHCTBHE Y3JI0B. 9
HU3MEpeHHi
¢ Jlaboparopusie
padoThI; e Jlaboparopusie
Bu/el 3anaruii *  Jlexumum; pabotsL; * Jlaboparopreie
e IlpakTHueckue ¢ CamocrosgrenbHast paboThI;
3aHSATHS. paboTa cTyaeHToB
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Hcnoanslyembie
CpecTBa OLlEHHBAHHSA

Homyck K
71a00PaTOPHEIM
paboram;
KonTpoapHbie
paboTsl;
DK3aMeH.

e JlaboparopHkle e 3amura
paboTsi; n1abopaTopHBIX
e KoHcroekr pabot
CaMOCTOSTEIBHOM
paboThl.

O6He XapaKTepHCTHKY oKa3aTeNiell i KpUTEPHEB OIEHMBAHMS KOMICTEHIIHM Ha
BCex HTanax IpHUBesieHsl B Tabmuue 9.

Ta6nuua 9 — O6mHe XapaKTepHCTHKH NoKa3aTeell 0 KpUTEpHEB olle

jTanamMm

HUBAHHUS KOMIIETCHIHHI 1O

ToxazaTeiu B

3HaTh Ymers Baajgern
KpHTEepHH
OOGnanaer O6nanaer
bakTHYECKHMH H JIAana3oHoM
TEOPETHICCKUMH [IPaKTHYECKUX
.. KorTposnupyet paborty,
o 3HAHUSMH B yMeHHit, TpeOyeMBbIX
OT1ym4HO (BBICOKHHA IIPOBOJIUT ONEHKY,
npenenax JUIS pa3sBUTHA
YPOBeHB) , COBEPIIIEHCTBYET
H3ydaemoii 061acTd | TBOPYECKHX .
o nedcTBUs paboTHI
¢ HOHHMaHUEM pELUCHHH,
rpaHull abcTparupoBaHus
MPUMEHHMOCTH npobiem
Oo6nanaer Beper
3uaeT axTsl, JHaAa30HOM OTBETCTBEHHOCTD 32
[PUHIUIEL, IpaKTHYECKUX 3aBepleHHe 3a1a4 B
Xopomo (6a3oBbIit IpoIeCChi, 00IIHe yMeHUH, TpeOyeMbIX UCCJICAOBAHHH,
ypOBEHb) NOHSATHS B JUIs peleHHs npucrocabauBaeT CBOe
npenenax onpeeNeHHbIX OBEJICHHE K
w3ydaeMoii obnacti | mpoGrem B oOnacTu 00cTOATENHCTBAM B
HCCIeIOBaHHS peleHn# mpobnem
Obnagaer
OCHOBHBIMH
Ob6nanaer
Yn0B/1eTBOPHTEIBLHO YMEHUSIMH, PaGoTaeT mpu MpIMOM
(moporoBelii ypoBeHb) GasoBLIMH OOUIAMH TpebyeMbIMU I HaOMOIEHUH
P yp 3HaHUSIMH peby
BBIMOJIHEHUSA

IPOCTBIX 3a/1a4

Ta6imua 10 — Iokaszare/in B KPHTEPHH OllEHHBAHUS KOMIETCHIHH Ha dTanax

Tokazarean n
KpHTEpHH

3HaThL

VYMmeTh

Baajgetrn

Oran4no (BbICOKHIA
ypOBeHb)

e aHaJIM3HpPYET

CBSI3H MEWKIY
pa3IMYHBIMH
HOHSTHAMH H

e CBOOOIHO
IIPUMEHATD

SJIEKTPOHHKH B

OCHOBHBIC ITOHATHSA

e criocoOeH
PYKOBOIHUTH
MEXIUCHUTUTHHAPH
ol KOMaHJI0H;
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3aKOHAMH HE3HAKOMBIX CBOOOJHO ByIazieeT
3JIEKTPOHHKH H CHTYaIHsX; pa3sHbIMH
HaHOBJICKTPOHHUKH MareMaTH4eCKH crocobaMu
aHAJIA3UpYeT BBIpaXarh, 1 IIpeCTaBICHHS
OCHOBHBIE apryMeHTHPOBaHO bu3uueckoit
busngeckue JIOKa3bIBATh UHpOpMAIIUHY B
OTJIMYHSA B IOJIOXKEHUS rpaduyeckon u
IIPHHIIHTAX [IpeaMeTHOH MaTeMaTH4YeCKOH
JeHCTBHS o0JracTH 3HaHUs bopme
pa3IMYHBIX
ITEKTPOHHBIX
YCTPOWHCTB;
HMeeT CaMOCTOSATENILHO
HpejicTaBieHue 06 noabupaet u KPHUTHYECKHU
OCHOBHBIX IOTOBUT AJISt OCMBIC/IHBAET
HOHSTHSIX H SKCIIEPUMEHTA IIOJTyYeHHBIE
3aKoHaX HeobxomuMoe 3HAHUA;
SIEKTPOHHKH U obopynoBanue; KOMIIETEHTEH B
HAHOJIEKTPOHUKH IIPHMEHSET METOIbI pasIuYHBIX
_ HMeeT €IICHNS 3a/1a4 B CH usax (pabora
Xopomo (6a3oBbIit P an Tyan P
ypoBenb) IpeJICTaBIeHHE 00 HE3HAKOMBIX B
OCHOBHBIX CHTyalHsx; MEXKIMCHHUITHHADH
(bHu3HYeCKHX YMeEET KOPPEKTHO O KOMaHJIE);
OTIIMUHSX B BBIPAXXAaTh H BJIaeeT pa3HBIMHU
HPHHIUIAX apryMeHTHpPOBaHHO crocobaMu
neHcTBas 000CHOBHIBATE [IPEACTABIICHHA
PasIHYHBIX MOJIOKEHHS bu3uyeckon
NIEKTPOHHBIX HpeMETHOM uHbOpMaIUH
YCTPOKUCTB; 00J1acTH 3HAHUs
JIaeT oIpeesIeHus
OCHOBHBIX
MOHSATHH yMeeT paboTare co
JJIEKTPOHUKH H CIIPaBOYHOMH
. BIaJleeT
HAHODIIEKTPOHHKH JMTEPaTypPOii; "
TEPMHUHOJIOTHEH
BOCIIPOU3BOIUT HCIIOJIB3YeT .
IpeIMeTHOM
OCHOBHBIE 1puOopEI,
00JIacTH 3HAHUS,
¢u3udeckue YKa3aHHbIE B
YinoBaerBopurennno cnocobex
. ABJICHUA, OIHCAHHH
(moporoBblIii yposeHn) g KOPPEKTHO
Jexalye B nabopaTopHoOH
IIPEJICTABUTD
OCHOBE pabOTHI paboTsr;
3HAHHS B
SJIEKTPOHHBIX yMeeT .
oo MareMaTH4ecKoit
YCTpPOHCTB; IIPE/ICTaBNATD opwe
UMEET CaMble pe3ynbTaThl CBOEH
o0urme paboTEI
IpPEeACTaBICHHS O
HAHOJIEKTPOHHKE

MarepHasTbl:;

3 TunoBkle KOHTPOJIbHBIE 32 JAHHS
JUis peanusalMu  BhIIEHEpPEUHCICHHBIX  3aj1au 00yueHus HCHOMB3YIOTCS  ClIEAYIOLHE
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—  THNOBble KOHTPOJBHBIE 3aJaHHs WM HHBIC MarcpHallbl, HeoOXOoIUMBIe /IS OLEHKM 3HaHui,
yMeHHH, HABBIKOB W (WJIH) OMNBITA JESTCIBHOCTH, XapaKTepU3yIOIMX dTanbl (POPMHPOBAHHS
KOMIIETEHIMI B IIpolecce OCBOSHHS 00pa30BaresibHOM NPOrPaMMBI, B COCTABE:

Tect:
1. TecTs! AIs MPAKTHHECKHUX 3AHATHH!
1) Kunemaryka HoCTyNaTeIbHOrO ABKCHHA.
2) KuneMaryka BpallaresIbHOro JABHKCHUA.
3) JluHaMuKa HOCTYNIATeNBHOTO IBUKECHHUS.
4) JluramMuKa BpallarebHOro IBHKCHU.
5) Monekynspras gusuka. KiracCH4ecKHe CTaTHCTHKH.
6) TepMoauHaMHKa.
7) 3axon Kynona. HanpspkeHHOCTS.
8) IoTennuan.
9) MeTa/Ubl M AUDIEKTPUAKHA B SNEKTPOCTATHICCKOM MOJIE.
10) MaraurocTaTika.
11) JIBiKeHHE 3apAI0B H TOKOB, paboTa B MArHUTHOM NOJIE.
12) SIBnenue 3IeKTPOMATHUTHON HHIYKIHMH. DHeprus nons.
13) Tapmonmeckue Konebanus.
14) CBOGOIHBIE ¥ BHIHYKACHHBIE KOJICOAHHS.
15) Bonubt. Dddexr Jlomepa.
16) Matepdepenius cBera.
17) Mudpaxuus.
18) [onsipusarus.
19) TennoBoe H3Iy4eHHE.
20) Bremmnuit porospdexr.
21) Bremmuit porospdext. Iddext Komnrona.
22) ®@otoHb!. JlaBieHue CBETA.
23) CriexTpsl.
24) BonHOBbIE CBOHCTBA MUKPOYACTHIL.
25) DIieMeHTHI KBAHTOBOH MEXaHHKH.
26) KBanToBas CTaTHCTHKA.
37) SinepHas pusHKa.

2. TecTsl [Tt 1a0OPATOPHBIX 3AHATHH:
1) Kunemaruka paBHOYCKOPEHHOTO BPALICHUA
2) JluHaMuKa MasTHHKA O6epbeka
3) Usyuenue pacupenesienns Makcpenia
4) Wzyuenue pacrpenenenus bonpumana
5) OmpeneneHne OTHOLIEHUS TeroeMKocTeii raza metojom Kiemana-Jiesopma
6) U3ydenue >IeKTPOCTATHIECKOTO 1OJIA
7) Wsyuenue CBOMCTB AMAJIEKTPUKOB B MOJIE IUIOCKOTO KORJCHCATOPA
8) OmpeneneHne OTHOCHTEIBHOH JMAIEKTPHYECKOH TIPOHAIIAEMOCTH TBEP/IBIX
JIMAIIEKTPHKOB
9) V3MepeHHE yAEIBHOTO IEKTPHIECKOr0 CONPOTHB/ICHIA METa/IOB
10) U3yveHne MarHMTHOTO 10/ KPYTOBOTO TOKA
11) Onpeernerne yAeIbHOTO 3aps/a SJICKTPOHA METOIOM MarHeTpoHa
12) V3yuenue 3aTyXarolHX KoJeOaHui KpecTo0Opa3HOro MasTHHKA
13) UsyueHne 3aTyXaroIMX NEKTPOMArHUTHBIX KoyeOaHHi
14) CnoxeHHe B3aHMHO IEPIICHIHKYIAPHBIX xonebanuit. Gurypst Jlnccaxy
15) HUsyuenue HHTEPPEPEHIIHH JIA3EPHOTO H3TYHCHH. Omnwit FOHra
16) Uzyuenne mud)pakiiny 1a3epHOTO HIMYUCHUS OT WETH 1 HHTH
17) V3yueHue 3aBUCHMOCTH SHEPTETHHECKOH CBETHMOCTH CEpoTo Teia OT TeMIlepaTyphbl
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18) Bremmnuii porosddexr. Usyuenne zaxona Cronerosa i npoBepka (GopmyJisl
OiHInTelina

19) Msyuenue cuexrpa aroma Bonopoza. (Ilocrosunas Punbepra)
20) TynnenpHblt 3¢ HeKT B BHIPOKIEHHOM p-n — nepexone
21) Buyrpennuii gotosdppexrt

Hpumep TectoBoro 3amanus Ams NpaKTHYECKOTo 3aHATHS.
«MeTauIbl H IHYIEKTPHKH B 3JIeKTPOCTATHYECKOM MOJIe»,
buaer 1.

1. Yro xapakrepusyer Bektop nossipusanun P ?

1) JIMnOTbHBL MOMEHT eXHHUIBI 06BeMa JHONEKTPHKA;

2) JIunosibHbIH MOMEHT atoma (MOJIEKYITBI) HHOIEKTPHKA,;

3) Bemuuuny, 1oKa3pIBaroIIyI0 BO CKOIBKO Pas JEKTPUYECKOE TT0/1e, BO3PACTaET B IUINEKTPHUKE;

4) BenmunRy, TOKa3kIRAIOIYIO BO CKOTBKO pas 3JIEKTPUYECKOE [0J1e, YMEHBIIACTCS B
JBIIEKTPHUKE.

2. Ykaxute BeIpaxkeHus TeopeMsi ['aycea mis mosst BEKTOPA JIEKTPHIECKOTO CMEIeHus D .

a) ﬁ = SSQE; 6) l;[]D ) dg = qcso60()u ’ B) VD = pcso&:on 9
S
F) U]D ’ dg = qmoﬁ + qCG}U , H) VD = ,D ceobiodn + p cenzan *
S
l)a; 2)6; 3) B; 4r; S 6)a, 0; 7) a, B; 8) 0, B;
9)a,r; 10) a, x; 1D~ o

3. Bo3gylmiselit KOHEHCATODP YaCTHYHO 3aMOJIHEH AMBIIEKTPHKOM. B Kakoit u3 ero uacreii Gospmre
HAMPSDKEHHOCTD SIMEKTPHYECKOTo ons E , a B Kakol — oeKTpuyeckoe cMemenne D ?
a) IEKTPHYECKOE CMeNIeHHe GOIIbIe B 06IaCTH I;
+ | 0) HaNPSHKEHHOCTD MEKTPHYCCKOTO TOJA GONIIE B O6IACTH I;
1 B) 2JIEKTPUIECKOE CMEEH e GONbIIe B 061aCTH 2;
LRI
SRR T') HAPSKEHHOCTD STIEKTPHIECKOr0 HoJIs Gostbie B 06nacTy 2;

_ 2 ) HANPSKEHHOCTD 31EKTPHYECKOTO IO OMHAKOBA B 00eHX 00IacTsX;
€) DIEKTPHYECKOE CMEIEHHE OMHAKOBO B 0GEHX obacTax.
Da,6; 2ar 3a 4)6,B; 5)6,e¢; 6)B,r; 7)B, 1, 8)
I, e.
4. HaliTi eMKOCTB IUTOCKOTO KOHJIEHCATOPa, N300paXeHHOr0 HA PUCYHKE, I

II0JIOBUHA 00BEMA KOTOPOTO 3arojIHEHO JUBJIEKTPHKOM C OTHOCHTEIHHOM
AMDIICKTPHIECKOH NPOHUIIaeMOCThIO 3. [Tnomas kaxmoH obkanky
KOHZIeHcaropa pasHa 10 cm?, a paccrosgune Mexay Humu 1 mMm. OTBer narte B
5. YKakuTe HOMep PHCYHKa, Ha KOTOPOM H300paKXEHBI JITHAN BEKTOPa

MICKTPHYECKOH MHAYKUMK D Ha rpaHuIe pas/iena AByX JTUJIEKTPUKOB C €1 < &;.

R BRI RIRRRS
SRR

nod.

£ &, &; E;

&; &, &; &
1. 2. 3. 4.

Ipumep TectoBoro samanus s 1abopaToOpPHOro 3aHsATHSL.
OINPEAEJIEHME YAEJIBHOI'O 3APSIIA DJIEKTPOHA METO/JI0OM MATHETPOHA
Bapuanr 2

CornacoBaHa Ha noprtane N¢ 6212




13

1. TTo Kakoii TPaeKTOPHH ABHKETCA B 001IeM Cly4ae 3apsieHHas YacTula B OJTHOPOIHOM

MArHHTHOM 1ose?

Otgerst: 1) 1o npsivoii;  2) 1o napaborne; 3) no runepbone; 4) M0 CIUPATH; 5) 110 OKPYKHOCTH.
2. [NapamienbHO NPSAMOMY [IPOBOAHAKY HA HEKOTOPOM pacCTOAHHUH

OT HETO, IBIYKETCS CO CKOPOCTBIO U IMEKTPOH. VkazaTh Ha PHCYHKE
HarpasjieHde cuibl Jlopenna, IeficTBYIONIEH Ha JEKTPOH, €CIIH 1O
IIPOBOIHHKY IIyCTHTH TOK L

3. TpH YacTHLBI C OJIMHAKOBBIMM MaccaMil 1 3aps/iaMH BIIETAIOT B
OJHOPOIHOE MarHMTHOE T1071€ C Pa3sHBbIMH
CKOPOCTAMH, KaK NOKa3aHO Ha PHCYHKE.
[puuéM vy < vz <vs. Kak COOTHOCSATCS MEXIy COOOH MX MEPHOIbBI
spanterus 17

—p

U3
oy
- 4
o & o
qQ 9 4q

Omers: WT;<T:<Ty 2)T;>T2>Ts NT;=T:=Ts
4) Jins orBeTa JAHHBIX HEZOCTATOYHO.

4. MI/IKPO‘I&CTHIILI BJIETAIOT B OJHOPOIHOC Mar HHATHOC TIOJIE C

IOCTOSHHOH CKOpPOCTBIO, KaK IoKa3zaHo Ha pHCYHKC. Kakoi 3apAa UMCIOT ‘IaCTHI_IbI?

®? q:

q:

el
»

Y

F =g +4(B.5)

TeMbl KOHTPOJIBHBIX PaboT:

Ayq=+q 06)q@=+q B)BTTG
Dq=-¢ NP=-¢G BTG
%) qi =0; 3)q = 0; n)q3=0.

Orsetsl: 1)a,6,B; 2)TI 1, € )k, 3,1, 4)a,e,3;
5)B,1,3; 6)0,%K 1.
5. Kakxoe u3 pUBEACHHBIX HIKC BBIPQKCHHUH MPEJICTaBIACT
coGoit cHy, AeHCTBYIOIIYIO Ha HOIOXATEIBLHO 3apsOKEHHYIO YACcTHILY,
JBIOKYILYIOCS OJHOBPEMEHHO B JJIEKTPUICCKOM H MATHMTHOM MOJISIX?

—

1 F =qE‘+q[§,6} ) F = qE +q[6,l§ 3)
o F = qE +4(5,B).

1) Kunemarnka MaTepHaIbHOH TOYKH.

2)  JlMHAMHKA [IOCTYIATEIBHOTO ABHIKCHHUA.

3) JluHaMHKa BpALIaTeJIbHOTO ABMKCHUA.

4)  Pabora u dHEprus. 3aKOHbI COXPAHCHUA.

5)  KiaccHyecKHe CTaTHCTUKH.

6) TepMmoauHaMHKa.

7)  3axoH Kynona. HanpsxeHHOCTb.

8)  Ilorennman u pabora.

9)  Merawisl ¥ JIMINEKTPHKH B 3JIEKTPOCTATHYECKOM TOJIE.
10) MarHuTocTaTHKa.

11) JIpuxeHHue 3apsioB ¥ TOKOB B MATHATHOM noJie.
12) DiexkTpoMarHuTHas HHIYKLHA.

13) Konebanus.
14) Bosnssl

15) Hurepdepenuus.

16) Iudpaxuus.

17) TeruoBoe U3ITYUIEHHUE.

18) Buemnuit hoTtodddekT. D dext Kommnrona.
19) ATOMBHBBIE CIIEKTPBI.

20) KganTOBas MEXaHHKa.
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21) KsaHTOBbIE CTATHCTHKHY.

22) ®uzuxa teEpaOro TeEA.

23) PagmoakTHBHOCTE.
[Ipumeph! KOHTPONBHBIX PaGoT.

buser 11.
JBroKeHHe 3apPs/I0B H TOKOB B MATHHTHOM I10J[e
1. IInockui KBajIpaTHbIil KOHTYP CO CTOPOHOH 9 cM CBOGOLHO YCTAaHOBHJICS B OHOPOAHOM MArHHTHOM
none ¢ unaykuued 3 Tu. [Tpu HoBOpoTe KOHTYpa BHEIIHUMM CHITAMK BOKDYT OCH, IIPOXOAINEH Yepes
CEpENHbI NIPOTUBOTIONOKHBIX CTOPOH, Ha yroi 60° cosepiena pabora 396 mJDx. Haitta cumy Toxa B
KoHTYpe. ToK IIpu HOBOPOTE HE H3MEHAETCSL.
2. KBazpaTHas IpOBOJIOYHAS PAMKA PACTIONOKEHA B OQHON IUIOCKOCTH ¢ JUTMHHBIM IPSAMBIM IIPOBOJOM
TaK, YTO IBe €€ CTOPOHEI Napa/lleNbHEI mpoBoay. Ilo pamke u HPOBOJY TEKYT OJMHAKOBEIE IO
BeIMYMHE TOKH 63 A xaxapli. Haiitu cuny, ACHCTBYIOIIYIO Ha PaMKY, €ClIH Guxaiimas K IpoBOIY
CTOpOHA PAMKH HaXOIHTCA OT HEr0 Ha PACCTOSIHHH, PABHOM NEPHMETPY PAMKH.
3. Halitu yckopeHHe 91eKTpoHa, JBHKYIIErocs B COBMA/AIOMHNX MO HAPABIEHHIO NEKTPUYECKOM M
MarHWTHOM MOJSX. ONEKTPOH BIETEN ¢ HAYaIbHOMH ckopocTeio 2111 M/c nepnenmukynspro
Hanpasnenmo nosel. Hanpsx€HuOCTh snekTpryeckoro momns 479 B/M, a HanmpsHXEHHOCTH MarHUTHOTO
270 xA/m.
buner 24.
TensioBoe uziryuenne

1. Temneparypa aGcomoTHO YEPHOTO TeNa H3MEHMIIAch npH HarpeBaHuH ot 1942°C g0 1803°C. Bo
CKOJILKO pa3 yBEIMYHIIACh IPH 5TOM MaKCHMaJIbHasl JTy49eHCIYCKATeNbHAS CIIOCOGHOCTE?
2. NmeeTcs 1Ba abCOMOTHO YEPHBIX HCTOYHHKA TEILIOBOIO H3nyyeHus. TeMneparypa omqHOro U3 HHX
paeHa 850 K. Haitnure Temneparypy apyroro HCTOYHHKA, €CJIH [UIMHA BOJHEI, OTBEYAIOIAS
MAKCHMYMY €TI0 HCIIyCKaTeIbHO! COCOGHOCTH, Ha 64 HM GOJbIe UTHHBI BOJTHBL, COOTBETCTBYIOLIEH
MaKCHMyMY HCITyCKaTeIbHON CII0OCOOHOCTH IIEPBOTO HCTOYHHKA.
3. Ilpu xaKo#i TeMIieparype HHTerpabHas CBETHMOCTE TIOBEPXHOCTH CEPOro TeNa ¢ Ko3ppuuueHToM
nornomenus 0,484 paBHa SHepreTHYECKOH CBETHMOCTH a6CONTIOTHO 9EPHOTO Tesa, HMEIOLIETO
Temneparypy 1868°C? Orser nars B rpanycax Llenscus.

CIIHCOK MHMBHAYATBHEIX TBOPYECKAX 3a0aHHI:
1) Kunematnka MaTepHaIbHOM TOUKH.
2) JluHaMHKa HOCTYNATENBHOTO JBHKEHHUS.
3) JlMHaMHKa BpamaTelIbHOTO ABHIKEHHS.
4) Pabota 1 sHeprus. 3aKoHb COXpaHEHHS.
5) Knaccuueckue cratucTuky.
6) Tepmomunamuxa.
7) 3axon Kynowa. HanpsxernocTs.
8) Ilorenuuan u paboTa.
9) Merannst 1 musnEKTPHKH B 3IEKTPOCTATHYECKOM I10JI€.
10) Maruurocraruka.
11) JIBuxenne 3apsijioB ¥ TOKOB B MATHHTHOM MOJTe.
12) DnexTpoMarnuraas HEAYKIMSL.
13) Kone6anus.
14) Bonuel.
15) Uurepdepennus.
16) Indpaxnus.
17) Tennosoe usnyyenue.
18) Buemmnnit potospdext. dpdext Kommrona.
19) AToMHBIe cieKTpbL.
20) KBaHTOBas MexaHHKa.
21)KBaHTOBSBIE CTaTHCTHKY.
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22) duznka TBEPAOro Tela.
23) PaoakTHBHOCTS.
[IpuMepbl HHAMBHIYATLHOTO TBOPUECKOTO 3a1aHA:
buer 5.
IoTenuuasn u pabora
1. DIIEKTPOH, JBUIACh H3 COCTOSHHMS MOKOS B ICKTPHICCKOM noJse, JOCTUI CKOPOCTH 1,5-10% xm/c.
Kaky:o pa3HOCTb NOTEHIHATOB MPOIIEN HNEKTPOH?
2. MeTayidueckuil map pamaycoM 61 MM H C TOTCHIHAIOM 469 B OKpyXarT HE3APsHKCHHOH
chepuyeckoii 06010UKOH paInyCcoM 452 mm. Kaxum Oyfer moTeHIMAa apa rociie Toro, Kak OH Oyner
COCIUHEN C 000TOIKOH?
3. JIpa TOUEUHBIX DIEKTPUIECKHUX 3apaja 56 a1 1 10 HKT HAXOIATCS B BO3AYXEe HA PACCTOSHHUM 42 CM
ApyT ot apyra. OnpenenuTs NOTCHIMAT 01, CO3/1aBacMOTOo ITHMH 3apaaMH B TOUKE, Haxomsencs
Ha paccTosHUH 60 CM OT IIEepBOro 3apsaa u 61 cM OT BTOPOTO.
4. Paguychl JBYX TPOBOMSIINX KOHIEHTPUHCCKHX chep 44 cm m 232 cm. Ha kaxiod paBHOMEpPHO
pacnpenenés 3apsan 277 5K HaiiTi pa3HOCTb HOTEHIHAJIOB MY chepamu.
5 BecKOHEUHO JJIHHHBIA IPAMOi MPOBOAAIINN HHIHHIP PATHyCcoM 1521 MKM paBHOMEPHO 3apsKEH C
IMHEHHOM ILTOTHOCTBIO 3apsaa 8 HK/M. Onpe/ie/MTh pa3sHOCTh INOTCHIHATIOB ABYX TOYEK ATOTO IO,
HAXOJSIIMXCA HA paccTOSHAN 44 MM 1 261 MM OT IOBEPXHOCTH HHJIMHAPA.
6. OmpeneuTh NOTEHIMA HA PACCTOSHUH 31 MM OT OCH OIHOPOIHOTO OECKOHEUHO JIHHHOIO
JEONEKTPUYECKOTO CTEPXHA (€ = 15) pamuycoM 15 MM, €ClIH CTEPKEHb 3apKEH € 00BEMHON
miotHoCThI0 20 MKK /M. TIoTEHIMA Ha OCH CTEP)KHS IPUHSATH PaBHBIM HYIIO.

7. TloTeHuman IEKTPHYECKOro IMONA HMEET BHI p=10(x* +y*)+20z" (B). Haiftn Mmonynsb
p Y.

HaIpsHKEHHOCTH TONIA B TOUKE ¢ KOOPAHHATAMH: X =544 cM, y = 261 cM, z =374 cm.

buner 8.
PaaHoaKkTHBHOCTb.

1. C moMolpio cueTdrka Ieiirepa HCCiemyeTcst CKOPOCTh pacriaja HEKOTOpOro PanHOaKTHBHOIO
H3oTOoma. B HAYaNbHBI MOMEHT BPEMEHH CUCTYHMK Jact 97 ummynscoB 3a 10 c¢. Kakoe uucio
MMITYTHCOB JaCT CYETUMK [10 HCTEYCHHN BPEMCHH, PABHOM 1/2 T, tne T - nepro]l noiypacrnaja, 3a 1e
wxe 10 ¢? Cuurars T>> 10 c.
2. Tepuon nonypacnana pocgopa 32p papen 16 cyrokx. HaliTu akTHBHOCTb Tperapara 32p yepes 30
CYTOK, €CJTH Ha4daibHas aKTHBHOCTh 141 mxKropu. OtBet J1aTh B Kbk.
3. HajiTd akTHBHOCTH PaJHOaKTHBHOTO H30TOIA HATPpHUA 2*Na, macca KOTOpOro paBHa 18 MKT, a IEPHOL
nomypacnaza 11 gacos. OTBeT 1aTh B CH.
4. AKTHBHOCTH HEKOTOPOTO paJyou30TONa yMEHbBIACTCA B 9 pa3z 3a 19 cyrok. Haiiti ero mneprol
momypacraza (B CyTKax).
5. HaiiTi BO3pAcT APeBHUX JEPEBAHHBIX MPEIMETOB, €CIIH YICIbHAL aKTHBHOCTH M30TOMNA yrepozaa C-
14 y HuX cocraBiusier 1/8 ynenbHOH akTHBHOCTH 3TOIO OKe {30TONAa B TOJBKO YTO CPYOJICHHBIX
nepesbsix. [lepron nonypacnazia C-14 paBeH 5865 ner.
6. TloxouBiieecs PO pagHOAKTHBHOIO JJIEMCHTa (MaccoBoe uucio 172) HCIYCTHIIO O-HacTHIy €
KHHeTH4IecKol »Heprueit 5 MaB. Kakyio noimo [IOJIHOM JHEpPruH, OCBOOOXKIaeMON B STOM IMPOLECCe,
COCTABIISET SHEPrUs OT/a4K JodepHero sapa?
7. CpobomHO MOKOHMBLIEECH AP0 HPHIUA "y ¢ sueprueit Bo3OyxmeHus 106 kB nepemuio B
OCHOBHOE COCTOAHHE, HCIIYCTHB Y-KBaHT. BBIMMCINTE OTHOCHTEIPHOE H3MCHEHHC SHEPrHH Y-KBaHTA,
BO3HHMKAIOILEE B pe3ynbTare OTHa4y4 Aapa.

Crincox J1aboparopHbIx paboT:
1) KumemaTnka paBHOYCKOPEHHOIO BPalllCHHA
2) JluHaMHKa MasTHHKA Obepbeka
3) OnpejeneHne MOMEHTa HHEPIHH TBEPBIX T
4) W3ydenne BpaIaTENbLHOTO H NOCTYNATENBHOTO NBIKEHHI Ha MatunHe ATBY/1a
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5) Wsygenue pacnpenenenns Makcsemia
6) Msyuenne pacnpenenenus boisuMmana
7) OmnpejeneHune OTHONIGHHS TEILIOEMKOCTEH rasa metonoM Knemana-Jlezopma
8) Usyuenne TepMoaHHaAMHYECKHX IPOLIECCOB
9) HzydeHue TerionpoBOIHOCTH BO3JlyXa
10) MU3ydeHne 3/1eKTpoCTaTHYECKOTO MO
11) U3yyenne cBONHCTB AHIIEKTPHKOB B HOJIE TIOCKOTO KOHJIEHCATOpa
12) Onipenenenue oTHOCHTENBHOM IMATEKTpHYECKOT IIPOHHIIAEMOCTH TBEPABIX AUINEKTPUKOB
13) isMepenue yaenpHOro 31eKTpHYeCcKoro COIIPOTHBIICHUS METAIIJIOB
14) M3yyenne MarHHTHOTO N0/ KPYTOBOIO TOKA
15) Onpenenenue ynensuoro 3apsina 3JIEKTPOHA METOIOM MarHeTpoHa
16) M3ydenue 3aryxaromux xonebanmi KpECTOOOPa3HOTro MasTHHKA
17) U3ydenne saryxaromux 3NEKTPOMArHUTHBIX KoJieOanmii
18) M3y4yenne BEIHYKIEHHBIX H1eKTPOMATHHTHBIX KOIeOaHMi
19) Croxenwne B3aumMuO IePICHANKYIPHBIX Kostebanuil. Gurypst Jluccaxy
20) Usyuenue nutepdepeninu nasepaoro u3nydenus. Oneir FOHra
21) Uzyuenne mudpakunn nazeproro U3JIy4YEHHs OT IIENH U HUTH
22) U3yuenune nudpakuus ceera. (MudpaknuonHas pemreTka)
23) U3yuenne nonsapusaimu ceeta
24) Uzy4enue 3aBHCHMOCTH SHEPTeTHIECKOM CBETHMOCTH CEpOTo Teja OT TeMIlepaTyphbl
25) Buemmnnit dorosddext. Uzyuenne 3akona Croerosa u poBepka hopmysl DHHINTEHHA
26) Usydyenme crextpa atoma Bogopoza. (ITocr. Punbepra)
27) llpoBepka COOTHOLIEHHUS HeOTIpee/IeHHOCTEH TSt doronos
28) TynnenbHbIi 3 deKT B BHIPOKICHHOM p-n — nepexonae
29) Bayrpernuit poroaddext
Tembr s camocTosTensHOM paGoTHL:
1. Kunemaruxka.
2. InHaMuKa [OCTYNATEeNbEHOTO JABHXEHHS.
3. JluHaM¥iKa BpaIaTebHOTO ABHIKEHHS.
4. MonexynspHas ¢usHka.
5. Knaccu4eckHe cTaTHCTHKH.
6. TepmouHamMuka.
7. DnexTpocTarHKa.
8. ITocTostHHBI TOK.
9. MarmuTHOE 10JIe B BaKyyMe.
10. MaruurHoe mose B Bemectse.
11. YpaBHeHns Maxkcemnna.
12. Kose6anus.
13. Bossgsr.
14. BonnoBas onTuka.
15. AtomHas dusuka.
16. KBanToBas MexaHuKa.
17. KBaHTOBBIE CTATHCTHKH.
18. Pa/in0oaKTHBHOCTD. DileMeHTapHbIC YaCTHIIBL

CrMcok 9K3aMeHaHOHHBIX BOIIPOCOB:

2 Cemecrp.

Kunemaruka. HopManeHoe U TaHreHIHATBHOE YCKOpEHHE.

2. Kunemaruka BpamarembHOro jsuskenus. Csss MEXAY YITIOBBIMH H JTHHEHHBIMH
YCKOPEHHUAMH.

Junamuka. 3akous! HeroTona.

4. JIBH:KeHHE CHCTEMBI MATEPHAITBHBIX TOUEK.

—

8]
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10.
11.
12.
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14.
15.
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30.
31.

32.
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35.
36.
37.
38.
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OcHOBHOE ypaBHEHHE JHHAMMKH [10CTYNATENbHOTO BHXCHHSA IIPOU3BOIBHON CHCTEMBI TEIL.
CHapl B MEXAHHKE.

Kunernueckas dHEprus.

PaGoTta 1 MOIHOCTD.

KoHcepBaTHUBHBIE CHJIBL

[ToTeHumanbHas dSHEPrus.

CBs3b MEX/Ty TIOTEHIMATBHOH dHeprueii u CHIIOH.

OCHOBHOE ypaBHEHHE JMHAMHKH BPAIIATEILHOTO IBHKCHHIA OTHOCHTEILHO HETIO/IBHXKHOH
TOYKH.

VpaBHeHHe TMHAMHKH BPAIIATebHOIO IBUKEHHUS OTHOCHTE/ILHO HETIOJBHKHOH OCH.
MoMeHT UHEPLIMH.

KuHeTH4ecKas 3HEPris BpalaoIierocd rena.

PaboTa BHEIHUX CHJI IIPH BpalleHHH TBEPIIOTO Tea.

3aKOH COXpAHEHHS MEXaHHUECKOH SHEPIUH.

Viap aGCONFOTHO YIPYTHX M HEYIPYTHX TEN € TOUKH 3PEHHA 3aKOHOB COXpaHEHHs.
3aKoH COXpaHEHHs MOMEHTa HMITYJIBCA.

MexaHuKa KUIKOCTH. YpaBHEHHE HEPAa3phIBHOCTH CTPYH.

VYpasuenue bepHysi.

BsskocTs.

CKUMAEMOCTD XKHIKOCTEH H ra30B.

JlaMuHapHOe U TypOyJIeHTHOE TEUCHHE.

JIBioKeHue Tell B KUAKOCTAX H razax.

Heunepuuanbabie CHcTeMbl 0Tcu€Ta. CHIIBI HHEPIHH.

IlentpobexHas Cujla HHEPLMH.

Cwuia Kopuonuca.

[TpuHIMn oTHOCHTENbHOCTH [annies.

PeJisiTHBHCTCKAs MexaHuKa. [IpeoGpasoBanus JlopeHna.

CrencTBEs 13 npeobpasosanuit Jloperna. OXHOBPEMEHHOCTD coOBITHI B pa3HbIX CHCTEMAX
OTCUéTa.

Crenctsus u3 npeobpazosanuii Jloperua. [liMna el B pasHbIX CUCTEMAX orcuéra.
Crencteus 13 npeobpazosanuit Jlopenua. JmMTebHOCTD cOOBITHIA B pa3HBIX CHCTEMaX
oTcuéra.

PejsTHBHCTCKas KuHeMaTHKa. CIIOKEHHE CKOPOCTEH.

PeaTuBrCTCKas THHAMHKA.

PensaTHBHCTCKOE BBHIPAKEHHE [UIS SHEPIHH.

B3anMoOCBSI3b MAacchl ¥ DHEPTUH.

[MousiTrie 06 00meld TeOPUH OTHOCUTEIBHOCTH.

VpaBHEeHME COCTOSHHS HISANBHOIO rasa (YpaBHEHHE Meneneena-Knaneiipona).
Jasnenuie. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KHHETHYECKOH TEOPHH.
Temmneparypa.

BryTpenusis sHeprus. Temiora 1 pabora. [TepBoe Ha4aI0 TEPMOAUHAMUKH.
CkopocTH ra3oBbix Monexys. Ombir ITepHa.

PacnpesieieHue MOJIEKY)I ra3a 10 CKOPOCTSIM. dynkuus pacnpenenenus Makcsena.
Hau6osee BeposTHasl, CpeHAS KBapAaTH4HAA U CPeAHAL apudmeTniecKas CKOPOCTH MOJIEKYIT
raza.

Pacnpenesenne Makcpesuia [0 3HA4E€HUSIM KUHETHYECKOH DHEPTHH.

dopmyna Makcseuia s OTHOCHTEBHBIX CKOPOCTEH.

Bapomerpuueckas popmyIia.

Pacnipenenenue bonbimana.

TennoémkocTs raza. @opmyna Maiiepa.

Hzoxopuyeckuit nmporecc.

Hzobapuueckuit mpouecce.
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HMsorepmuueckuii mporecc.

Aymabatuyeckuit nporecc.

[onurponuyeckue nponeccsr.

O6parumbiit uxa Kapro.

Heo6parumbniit nukn Kapho.

OHTpONHs.

W3menenne sHTponMy npy o6paTMMBIX 1 HEeOOpaTHMBIX Ipolieccax.

BTopoe Ha4ano TepMogHHAMEKH.

CeoGonnas u ces3annas sueprius. Gu3nUecKuii CMbICT SHTPOIHH.

CratucTHyecKuit CMBICIT SHTPOMHH.

Tperse Hauano TepMOIMHAMHUKH.

PeanrHele rasel. Ypasrenue Ban-nep-Baaisca.

®a3oBble npeBparieHs.

DneKTpUYeCKHit 3apsa. 3aKOH COXpaHeHHs SMEKTPHYECKOTO 3aps/a.
BsaumoneficTBue anekrpugeckux 3aps710B B BakyyMe. 3akoH Kynona.
OnexTpudeckoe nose. HanpsokéHHOCTS SIEKTPUIECKOTO 1moJist. CHIIOBBIE JIHHKH.
IIpuHIMN cynepnosuumy >nexTpHIecKux nomnei.

Ione mumona.

Teopema Octporpanckoro-T'aycea s BCKTOPa HANPSHKEHHOCTH NEKTPHYECKOTO 0.
Hore GeckoneuHOl OTHOPOTHO 3aPSHKEHHOM TTOCKOCTH.

Ilone nByX paBHOMEPHO 3apSKEHHBIX IOCKOCTEIA.

IlorgemMoTopHBIE CHEL

[Tone GeckoHeqTHOrO 3apsHKEHHOTO UHIHHIpA.

one cdepuueckoit npopomsmieit ITOBEPXHOCTH.

Tone o6bémuo-3apsikennoro mapa.

Huddepenuuansuas Gpopma Teopemsr [aycca.

Hotenunan. PaGora can aiekrpocTarayeckoro moss.

DHEPrus B3aHMOIEHCTBHS CHCTEMBI 3aps0B.

CBsI3b MEXITY HAIPSKEHHOCTHIO JIEKTPOCTATHYECKOTO OIS U MOTEHIIHAIOM.
PazHOCTb NOTeHIMAIOB Mex 1y TOUKaMH 1MoJs, 00pa3oBaHHOIO 6eCKOHEUHOM 3apsHKEHHOH
IJIOCKOCTBIO.

PazHoCTh noTeHNHAanos Mex 1y TouKkaMu mojis, 00pa3o0BaHHOIO JIByMst 6€CKOHEYHBIMH
3apsHKEHHBIMH IUIOCKOCTAMH.

PazHocTs notennmaos mexry Toukamu mosis, 00pa30BaHHOTO GECKOHEUHBIM 3aPSIKEHHBIM
JUTHHHBIM LIHITHH]IPOM.

PasHocTs noTennualos Mexy Toukamu mosis, 00pa30BaHHOTO 3apsKEHHOM MMyCTOTeNoH
cepoii.

PasHocTs noTeHnaios Mex Ty TouKaMu Host BHYTPH 00BEMHO-3aPsKEHHOTO IIapa.
[{apKynsimsa BekTopa HaNpsKEHHOCTH BMEKTPOCTATHUECKOI'O TIOJIS.

Hondapusanus ausnexTpukos.

CerseroaneKTpuky.

Bekrop anextpuueckoro cMmenienns (oTeKTpHYeCKast HHIYKITHS).

[10TOK BEKTOpa HIEKTPHUECKOTO CMEIEHHS.

Hsmenenue sextopos E u D Ha rpanuue pasfienia AByX AH3IEKTPHKOB.
Pacnipenenenue snexrpuyeckux 3apsnos na [IPOBOJTHHKE.,

Hanpsokénnocts mosst BOM3H mosepxHoCTH 3apSKEHHOTO MPOBOAHHKA.

CBOHCTBO 3aMKHYTOM IIPOBOIALIEH 0GONTOUKH.

DIEeKTPOEMKOCTD.

Konpencaropsl. Coepuenue KOH/IEHCATOPOB,

. DHEPIHA 3apsSHKEHHOTO MPOBOIHUKA.

- DHeprus 3apmKEHHOTO KOHIEHCATOpA.

0. DHeprus 1eKTpHYecKOro Mo,
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101. TOCTOSHHBIH MTCKTPUYECKHH TOK. DIEKTPHUESCKHH TOK. [TnoTHOCTH TOKA.
102. VpaBHeHHE HETPEPHIBHOCTH.

103. DneKTpoABHKYIIAs CHIIA.

104. O606mEnHbIi 3axon OMa /11 HEOAHOPOIHOTO yIacTKa HEIIH.

105. Pasperniénnbie neny. [Ipasuna Kupxroda.

106. MommuocTs ToKa. 3akod JDxoyms-Jlenia.

00NV R D
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41.
42.
43.
44,

3 Cemecrp.

CraTHyeckoe MATHATHOE T0JIe B BakyyMe. BeKTop MarHHTHOA MHIIYKIHH.
3axoH buo-Casapa-Jlamaca.

MarsuTHOe TIoJIe IPSIMOTO TOKA.

MarsuTHoOe 110J1€ KpyroBOro ToKa.

MaruuTHOE ToJie ABHXYLIEToCs 3apaia.

3akon Ammepa. Cuia, JefcTByIONas Ha IPOBOIHUK C TOKOM B MAarHATHOM HoJje.
KOHTYp ¢ TOKOM B MArHUTHOM HOJIE.

Cuna Jlopenua.

JIBYOKEHHE 3apSKEHHOH YacTHLBI B OHOPOJHOM MAarHHTHOM HOJC.

. Db dext Xonna.

. Ilupkymnsanus BeKTOpa MArHUTHOH HHITYKIHH.

. MarauTHOe 110J1€ COIEHOH .

. MarauTHO€E 1I0JI€ TOPOUJA.

. PaGoTa no mepeMelIeHHIo IPOBOHHAKA H KOHTYPa ¢ TOKOM B MarHHTHOM HOJC.
MaruuTHOe moine B BemecTse. HaMarHH4eHHOCTh H HANPSHKEHHOCTH MArHUTHOTO TIOJIA.
. MaruuTHBIE MOMEHTBI JJIEKTPOHOB H aTOMOB.

. JlnamMarseTi3M.

. [TapamarseTism.

. CBOHCTBO (peppOMArHUTHBIX MaTepHalioB.

. MarautoMexanndeckuii aQpdekT.

. Tlpupona CioHTaHHON HaMarHHYEHHOCTH (deppOMarHETHKOB.

. IIpenomnenue Bextopos E u H Ha rpanuie pasaeia 1syx OIHOPOIHBIX MArHETHKOB.
. SIpjieHHNe EKTPOMArHMTHOH MHIYKIHUH.

. DIIeKTPOIBHKYIIAs CHIA (3.1.C.) HHAYKIHAH.

. TIpupona sBICHHS dNEKTPOMATHHTHOH MHAYKIAH.

. Buxpessbie Tox# (TokH DyKO).

. SIBnenue cCaMOUHAYKIHH.

. B3zauMuast HHAYKIHS.

. DHeprusi MArHUTHOTO MOJIA.

. Buxpesoe 3JIeKTpHUYeCcKoe NOJE.

. Tok cMelneHHsL.

. YpaBuenus Makcseia.

. CKOpOCTh pactipoCTpaHeHHs 31eKTPOMArHUTHOTO ITOJIA.

_ Pe/lsTHBMCTCKAs TPAKTOBKA MATHUTHBIX SBICHHH.

. TapMonmyeckue KoeOaHus H HX XapaKTepHUCTHKH.

. OcHOBHOE ypaBHEHHE TMHAMUKH FAPMOHUICCKUX xonebanuil. FapMOHHYECKHH OCIIIIIATOP.
. MaremaTiyecKuil MasTHHK.

. Ou3nyeCcKui MasATHUK.

. [IpyXnHHBIA MasTHHUK.

. Tlpencrapenne Konebanui M0CPEACTBOM BEKTOPHBIX [IHArpaMM (MeTo BEKTOPHBIX

Jarpamm).

Cri0eHHe rapMOHMYECKHIX KosieOaH i HAIPAB/ICHHBIX BIOIb OIHO# PSAMOH.
buenus.

Ci10eHHe B3aUMHO TePIIeHAUKYISPHBIX Konebanuit. GUrypsl Jluccaxy.
CpoOOIHBIE 3aTYXAIOLIME MEXaHHYECKHE kosiebaHus.
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46.
47.
48.
49.
50.
51.

52
53

64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.

76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
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XapaKTepUCTHKH 3aTyXaroIuX KojleOaHuii.

BbIHYXIeHHBIEe MEXaHHYECKHE KONeGaHUS.

DneKTpHUecKue KojeGaHus. KBasucraunonapHsie TOKH.

CBo6oIHEIE 31EKTPOMArHUTHBIE KONEGAHMS B KOHTYpe 0€3 aKTHBHOTO CONPOTHBIICHHUS.
CBoGoaHbIE 3aTyXalomue dIeKTpHYecKHe KOTeGaHMs B KOHTYype.

Brmyxnennsie snekTpirueckue kone6anus.

Pacnipocrpanenue Bonn B ynpyroii cpene.

. YpaBHEHHA IJIOCKOH H cdepuyeckoii BOJH.
. I'pymnmoBas ckopocrts.

54.
55.
56.3
57.
58.
59.
60.
61.
62.
63.

Hanoxenne (narepdepenius) sonn. CTosune BoJHbL

OHeprus ynpyroi BOJIHEL.

BYK.

Obdext Jormepa 11g 3ByKOBBIX BOJH.

BonHoBoe ypasHeHue.

DNeKTPOMArHUTHBIE BOJIHEL.

Ontuyecknit >gdexr Jlonnepa.

DHEPrHs 57eKTPOMArHHTHOM BOJHBI

NHTeHCHBHOCTE 31€KTPOMArHUTHOH BOJHBL

OtpaxeHue U IpeoMIIEHHe eKTPOMAr HUTHBIX BOJIH OT TPAHHILBI pa3jiena JByX OAHOPOIHBIX
JUBIIEKTPUKOB.

HnTepdepennus cpera.

Inpuna nonoc untepdepenmmy.

KorepenTrnocTs.

Merox Onra.

Wnrepdeperums npu orpakenun IIPY OTPAKEHHUH OT TOHKOH IpO3pauHoil IIACTHHKHY.
Hntepdepenuus or miactuuku NE€PEMEHHOMN TOJMIMHBI (KJIMHA).

Kosneua Herotona.

MHuoronyuesas unrepdepenuns.

IIpumenenne unteppepeHImu. Nurepdepomerpsr. [Tpocserienne onTHKY.
Nurepdepentmonnsie sepkana u GHIBTPEL

HMudpakuns csera. [puxmun loitrenca-®peners.

Meton 30u ®@penens. 3ounas macTHHKa.

I'paduyeckoe Borancnenue pesynsrupyrometi aMILTATY/IbI (METOX BEKTOPHBIX UATPAMM HIIH
cripans Openens).

Jludpakuus na kpyriom oteperTuy u HEMpO3pavyHOM JTHCKE.

Hudpakuus B mapannensHbIx Tyyax (mudpakuns Opayurodepa).

Hndpakuus or memu.

Hudpaknnonnas pemérxa.

CriexrpaibHoe pasnoxenue. Paspemaromas criocoGHoCT peIéTKy.

JAndpakums Ha NPOCTPaHCTBEHHBIX PELIETKAX. HAudpakuus peHTreHOBCKUX Tydel.
l'onorpagus.

EcrectBenHslii u nonspu3oBanuslii cper.

[Honsipusatms npu orpaxenuu i npenomenun. 3akon bprocrepa.

Tonspusawus npu nBoitHOM Tydenpetomeruy.

3akon Masnoca.

Uurepdepenins nonspH3oBaHHbIX BOJIH.

HckycerBennoe qBoitaoe JTyHenpesioMIIenHe (MCKyCCTBEHHAS aHH30TPOIHS ). Sddexr Keppa.
Bparnenue ninockoctu monspuzauuy.

Jucnepcus caera.

DieMenTapHas (K1accHdeckas) TEOpUs TUCIICPCHH.

[Mormonenue crera.

Paccesinue cpera.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.
40.
41.
42.
43.

44.
45.
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Uznyuenue Bapunosa-Hepenkosa.

4 Cemecrp.

TermoBoe u3iyuenue. 3akoH Kupxroda.

3akon Credana-bonbimMana. 3aKoH CMEIICHA Buna.

®opmyna [1nanka.

Buemnuit hororpdexr.

®dortorst Onbr Bote (MeTos coBIaAeHHUHA).

Dddext Komnrona.

TopMoO3HOE PEHTTEHOBCKOE H3JTyCHHE.

XapakTepuCTHYECKOE PEHTTEHOBCKOS H3ITYHCHHC.

JlaBneHue cBera.

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax dopmyna baasMepa.

DnemMeHTapHas Teopus bopa.

Oupit ®panka u l'epua.

Tunoresa e Bpoiiis. BonHoBble CBOHCTBA BEMECTBA.

[TpUHIHI HEOTIPEASTIEHHOCTH.

BonsoBoe ypasHeHne IlipenuHrepa. dusnueckuil cmpicn V-pyHKuny.

KBaHTOBAHHE YHEPIHH IEKTPOHA B OIHOMEPHOH [OTEHIIHATILHOH IME.

KBaHTOBBIN rapMOHUYIECKH I OCUHILIATOD.

[TpoxoxaeHHE YACTUIBI YEPE3 MOTEeHIMATBHBIH 6apbep.

[naBHOE ¥ OPOUTAIBHOE KBAHTOBBIC YHCIIA.

[IpocTpaHCTBEHHOE KBAHTOBAHUE (MarHUTHOE KBAaHTOBOE YACIIO).

Crun snextpona. Onsit ltepra u 'epraxa.

PacripesiesieHre 3MEKTPOHOB I10 SHEPreTHICCKUM yPOBHIM aTOMOB.

TMpunuun Haymy.

[1lupnHa cCHEeKTPanbHbIX THHUHA. ToHKas CTPYKTYpa CTIEKTpaIbHBIX JTUHHH.

Dddext 3eemaHa.

MosneKyisipHble CIIEKTPBL.

BrinyxaenHoe u3mydenue. Jlasepol.

TepMomHHAMUUYECKHIH CIOCOD OMUCAHHA KOJUICKTHBA TaCTHI. XuMugecKuil MOTeHIHal.
CTaTuCTHIECKHI cr1oco0 OMHCaHus KOJUICKTHBA YacTHIL.

HeBBIPOXIEHHbIE H BBIPOXKICHHBIE KOJUICKTHBBI.

dyHKIMs pacnpeieneHus.

Upeno cocTOsHAM it Mukpodacthil. [Toratue o GpasoBoM NpoCTPAHCTBE H €TO KBAaHTOBaHHH.
TIOTHOCTH COCTOSHHH.

HeBbIpOXKIEHHOCTD HIEATBHOIO Ta3a U BHIPOXKICHHOCTD 3JIEKTPOHOB B MeTaJLIe.
OyHKIUS paclpeieeH s [T HEBBIPOXKICHHOTO rasa. dyukuus pacipenenenus Makcserna-
bonbsimana.

DyHKIMA pactipeie/ieHus Ui BRIPOKICHHOTO rasa depmuonoB. DyHKIHS pacIpeIencHUs
®epmu-Jlupaka.

BrnusiHHE TEMIIEPATYPBI HA PaclpeieIeHue ®epmu-/lupaka.

CpeHsisi SHEPrus BHIPOXKAEHHOTO rasa depMuoHOB. JlapieHHe HIEKTPOHHOIO rasa.
OyHKIMA pacipeieICHHs Bosze-DiiHIuTeHHA.

OcHOBHbBIE BH/IBI TBEPJIBIX TEIL.

Buipl MEXKATOMHBIX CBsA3ed B TBEPABIX TeJlaX.

[TonsiTHe O TEOPHH KPUCTATIHYECKOH PEIIETKH.

JeeKThl B KpUCTaIAX.

[ToHsTHEe 0 HOPMAJIBHBIX KOJNCOAHHUSX kpucTaumyeckoil pemérky. CrekTp HOpMalbHbIX
KOJIEOaHMH.

XapakTepucTHYeCKas TeMIleparypa JleOas.

OOHOHBL
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46. Ten0&MKOCTD IHBNEKTPHKOB (reopus [le6as).

47. Terno&MKoCTh 3IeKTPOHHOTO rasa (TEMI0EMKOCTH MeTaIOB).

48. TerutoBoe pacmMpenue TBEPIBIX Tell.

49. TermonpoBoIHOCTE PEIIETKH (51eKTPHKOB). TemIonpoBOAHOCT METAILIOB. 3aKOH
Bunemana-®panna.

50. Pacimennienne sHepretHueckix YPOBHEH H BO3HUKHOBEHHE 30H NPH 06pa30BaHHH
KPHCTAJUTHYECKON PEIMETKH.

51. lenenne TBEPABLIX Te HA METALIEBL, TOJYIIPOBOHUKH M U30JIATOPBI C TOUKH 3PEHHS 30HHOM
TEOPHH.

52. JlunamuKa 51eKTPOHOB B KPHCTAILTHYECKOT pemérke. DpdexTuBHAsS Macca 2IeKTpoHA.

53. DReKTPONpOBOAHOCT METAJLIOB.

54. CeepxnpoBonumocts. OCHOBHBIE CBOHCTBA CBEPXIIPOBOAHHKOB.

55. Ilpupona cBepX1poBoanMOCTH. OCHOBHBIE IOIOKEHUS teopuu bKIII.

56. Dddextsr [xozedpcona.

57. CobcTBeHHAA IPOBOAUMOCTE IIOJIYTIPOBOTHHKOB.

58. TlpumecHas npoBogHMOCTE IIOJTYIIPOBOTHHKOB.

59. ®oTONPOBOAUMOCTS (BHY TPEHHMIA dotosddexr).

60. PaGoTa BBIX0/1a 91€KTPOHOB. Tepmoanextponnas smMuccus.

61. KoHTakTHast pa3sHOCTH HOTEHIHAIIOB.

62. TepModJIeKTpUYECKHE SIBJIEHHS.

63. p-n-niepexop.

64. TynHenbHbId AuOa (IHON Ocakn).

65. Tpausucrop.

66. OCHOBHBIE BH/IbI TIOMUHECIEHIHH.

67. MexaHH3M JIFOMMHECLIEHI[HH.

68. 3aKoHBI JTIOMUHECIICHITUH.

69. DnexTpomOMHHeCIeHIH, BO30YX1aeMast GBICTPBIMU HOCHTE/IAMH 3apsa.

70. NHXeKIHOHHAS TIOMHHECIIEHIHS.

71. CBeToauos!.

72. I1onynpoBOAHHKOBEIE Na3epbl.

73. Atomuoe sapo. Cocras snpa. XapakTepuCTHKH aTOMHOTO snpa.Pasmepsl. Criun sapa.

74. Macca u 9Heprus CBsI3H szep.

75. Monenu atoMHoro sapa.

76. SlnepHble CHIIBL

77. PannoakTHBHOCTH. 3aKOH PagHOaKTHBHOTO pacnana. AKTHBHOCTB.

78. a-pacran anep.

79. p-pacnian spep.

80. y-pacnaj ayep.

81. Dddexr Méccbayapa.

82. Anepuble peakiyy.

83. lenenue szep.

84. TepMosizepHbIe peaxiiy.

85. TepMosiziepHble peaKiHH Ha 3BE3IAX.

86. DnemenTapHbIe yacTHIBL. CBOMCTRA M THIIBI 3JIEMEHTAPHBIX YaCTHIL.

87. XapaKkTepUCTHKH B3aHMOEHCTBHI SJICMCHTAPHBIX YaCTHIl (IPAaBUTAIIHOHHOE,
SIEKTPOMArHATHOE, CHIIBHOE, cllaboe).

88. KBapkoBast Mojies1b cTpoeHus aJIPOHOB.

4 Mertoandeckne MaTepHabl
Cornacno nyukry 12.1 paGouei NpOIrpaMMEI.
1. OcnoBHas suTeparypa:
1. CagenseB U.B. Kypc o6umeii dusnku: yuebHoe mocobue s BTYy30B: B 3 T. -~ 7-¢ m3n.,
crepeotir. — CI16.: Jlans, 2007,
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T. 1: Mexanuka. Morexynspuas $usuka. —432 c. (B Gubmuorexe — 155 3K3.).
T. 2: DneKTpHYeCcTBO U MaTHETH3M. BOJHBL. Orrrika. — 496 ¢. (B 6ubmuorexe — 148 9K3.).
T. 3: KeanToBas onTHka. AToMHas ¢pusnka. Pusnka TBEPAOTO TENA. dusuka aTOMHOT0 sapa ¥
nemeHTapHbIX dacThll. — 317 c. (B bubimoteke — 151 7k3.).
2. Cupyxun J1.B. O0mmit Kype QU3UKH: yuyeGHOE 1ocobue s By30B B 5 T. — M.: duzmamiuT,
2005-2006.
T. 1: Mexanuka. — 5-¢ u3l., crepeotuil. — M.: QU3MaTINT, 2006. — 560 ¢. (B 6ubnnoTeke —
101 5K3.).
T. 2: TepmonyHaMHKa U MOJIEKyJipHasd dusuka. — 5-¢ w3, uenp. — M. dusmamiut, 2006. —
543 ¢. (B 6ubmuoreke — 100 3Kx3.).
T. 3: DeKTpHYECTBO. — 3-€ U3JL., CTEPCOTHUIL. — M.: ®mmamut, 2006. — 654 c. (B 6ubnuorexe
— 100 3K3.).
T. 4: OnTHKA. — 3-€ u3M., crepeotHi. — M.: GU3MATIHT, 2005. — 791 c. (B 6ubmorexe — 101
9K3.).
T. 5: AtoMHas u syiepHast GU3UKa. — 3-¢ U3, CTEPEOTHIL. — M.: dusmariar, 2006. — 782 ¢. (B
Gubmorexe — 100 3K3.).
3. 3ucman [ A., Torec O.M. Kypc obmeit pusuxn. B 3-x TT. [Dnexrponnsiit pecype] — CII6.:
Jlans, 2007.
T. 1: Mexanuxa. Monexynspras ¢usnka. KoneGanus U BOJIHBL — 7-e u3m. — 352 c. Pexum

JocTyna on-line c KOMITHIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=505.
T.2: DiekTpuYecTBO M MArHETH3M. — 7-e ma -352c. Pexum pnocryma on-line:

http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=151 ¢ xommstorepo TYCYP.
T. 3: Ontrxa. Pu3KKa aTOMOB M MOJIeKy/1. PU3MKa aTOMHOTO A7pa H MHKPO1acTHIL. — 6-¢ 3.
-512c. Pexxum oCTyTa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=508.
CoracHo myHKTy 12.2 pabo4eit mporpaMMbl.
2. lonmoJHATEJbHAA JIHTEpaTypa:
1. CasenbeB 11.B. COOpHHK BOIIPOCOB M 3a1a4 110 obmeit Qpu3nke. [DNEKTPOHHBIA pecypce] — 3-
e wm3m, crepeorun. — CII6. Jlams, 2016. — 292c. Pexum  pocryna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&p11_id=71766 ¢ xomnbrotepoB TYCVYP.
2. Uponos W.E. Mexanuka. OCHOBHBIE 3aKOHBL. — 8- m3m., crepeotun. —M.: BUHOM.
Jla6opatopus 3Hanui, 2006. — 309 c. (B 6ubmuoreke — 99 9x3.).
3. Upomo W.E. Pusnka MaKpOCHCTEM. OCHOBHBIC 3aKOHBL — 3-€ M3, crepeoThi. — M.:
BUHOM. JlaGoparopus 3xasu#, 2006. — 207 c. (B 6ubmuoteke — 50 9K3.).
4. Uponos U.E. DnekTpoMarHeTusMm. OcHOBHbIE 3aKOHBI: YuebHOe ocoGue IS By30B. — 5-€ H3JL.
_ M.: BUHOM. JlaGoparopus 3uanuii, 2006. —319 c. (B 6utmoreke — 101 9K3.).
5. Uponos WL.E. BoiHoBbIe IPOLECCHI. OCHOBHbIE 3aKOHBIL y4eOHoe rocodue. — 3-¢ M3l — M.:
BUHOM. JlaGoparopus 3Hauuii, 2006. — 263 c. (B oubnuorexe — 100 7K3.).
6. Uponos U.E. KsanToBast ¢usHka. OcHOBHBIE 3aKOHBI YueGHOe mocobue UIst BY30B. — 2-€
w31, gor. — M.: BUHOM. JlaGopatopusi 3HaHHH, 2004. — 256 ¢. (B 6ubnuoreke — 100 9K3.).
7. Uponos W.E. 3amauu 1o obmelt pusuxe: YuebHoe nocobue It BY30B. — 7-€ W3,
crepeotutr. — M.: BUHOM. Jla6oparopus 3nauuit, 2007. — 431 c. (B 6ubnuoTeke — 496 3K3.).
8. Uepros A.I, Bopo6rés A.A. 3aaqnuk 10 dusuke: YuebHOe nocobue s BTy30B. — 8-e
w311, nepepad. 1 non.— M.: PHU3MATINT, 2007. — 640 c. (B 6ubnuorexe — 99 7K3.).
9. Bompkenmeitn B.C. COOpHHK 3aay Ho oOmeMy Kypey dusuku: YdeGnoe mocobue ansd
BTYy308B. — 12-¢ U3, ucnp. — M.: Hayxka, 1990. — 396 ¢. (B 6ubmmorexe — 148 2K3.).
10. Kozpipe A. B. Kypc nexuuii 110 pusHke: VyeGuuk. — Tomck: TYCVYP, 2007. - 421 ¢c. (B
oubaHotexe — 697 K3.).
11. Kanamsukos H.IL, Koxesuuxos HM. ®usuxa. MHTEpHET-TECTHPOBAHNE 0a30BBIX 3HAHMIA.
[DnexTpormbiit  pecype] —1-e w3m - CIl6.: Jlamp, 2009. —160c. Pexum jocryna on-line:
hitp://e.lanbook.com/books/element. php?pl 1 cid=25&pl1 id=172 ¢ xommbrotepoB TYCYP.
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12. Jlososcxkuit B.H. Kypc ¢usuku. B 2-x 1. [DnexTponnsiit pecype] — 6-¢ 3., HCIIP. H JI0I. —
CII6.: Jlans, 2009.

T. 1: ®usnyeckne oCHOBBI MeXaHUKH. OnexTpuuectBo U MmarnetnsM. Ouzmka xoneGaHHH u
BOJIH. -576¢. Pexam JIOCTyIIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl | cid=25&pl1_id=236.
T.2: KsantoBas ¢usmka. CrarucTHueckas busHKka ¥ TepMoaHHAMHKA. CoBpemennas
¢u3nyeckas KapTHHA MHpa. - 608 c. Pexcim Joctyna on-line:
http://e.lanbook.com/books/element. php?pl 1 cid=25&pll_id=239 ¢ xommsiotepos TYCYP,

13. Cagenven 1.B. Kypc obimeit dpusuxn. B 3-x 1. [Snexrponnsii pecype] — CII6.: Jlans, 2011.
T. 1: Mexanuka. Monexynspuas ¢usuka. — 11-e wm3n., crepeorun. — CII6.: Jlans, 2011. -
432 c. Pexxum ocTyra on-line Cc KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll _id=2038.
T. 2: DnexrpudecTBO ¥ MarHeTHsM. BoaHBL Omnruka. — 11-e u3z., crepeotui. — CII6.: Jlans,
2011. - 496 c. Pexxum JocTyma on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=2039.
T. 3: KpanToBas onTtHka. AToMHas usuka. Pusmka TBEPAOTO Tea. DU3MKA ATOMHOTO anpa u
SNEMEHTapHBIX YacTull. — 10-e u3n., crepeorun. — CII6.: Jlams, 2011. —320c. Pexum
JOCTyTIa on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl1_id=2040.

14. ®pum C.3., Tumopesa A.B. Kypc obmeit ¢usuxu. B 3-x TT. [OnexTponnsit pecypc] —

CII6.: Jlans, 2009.

T. 1: Ousnveckue ocHOBBI MEXaHHKH. MornexynsapHras ¢usuka. KoneGanus u BonmHbL — 13-¢
H31., crepeorun. - CII6.: Jlams, 2009. — 480c. Pexum Iocryna on-line:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=416 ¢ KoMmrbrotepoB TYCVYP.
T. 2: Dnexrpudeckue u 3MeKTpOMarHeTHYECKHE ABICHMS. — 12-e u3n., crepeorun. — CI16.:
Jlans, 2009. —-528¢. Pexcm JocTymna on-line:
http://e.lanbook.com/books/element.php?pl | cid=25&pll_id=418 ¢ komnerotepos TYCVYP.
T. 3: Ontuka. Atomuas ¢dusnka. — 10-e u3g., crepeotH. — CII6.: Jlans, 2009. — 656 ¢. Pexxum
JocTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element. php?pl 1 cid=25&pll_id=419.

Cornacno nyrkry 12.3 paGouei HpOrpaMMEL.

3. Yaebno-meTonnueckue nocobust u NporpaMMHoe obecrnedenne

1. Yuebno-memoouueckue nocoéus oan NPAKMUYECKUX 3AHAMUI U CAMOCMOAMENbHOTL
padome: [DneKTpoHHEIH pecypc]:

2.1. Yyxxos FO.I1. Pa6ota u DHEPrusl. 3aKOHBI COXPAHEHHS B MEXAHHKE: COOpHHUK 3amad s
IPAaKTHYCCKUX 3aHATHH. — Tomck: TYCVYP, 2010. — 24 ¢. Pesxum nocTtyna cBOOOHBIN /ISl CKAYHBAHKS :
http://edu.tusur.ru/training/publications/1100.

2.2. Jlauun A.B., Marasunnnkos A.JI., Tposin JLA. Monekynspuas dusuka: COopHHUK TeCTOBBIX
BOTPOCOB 11 CaMOCTOATENBHOMH paboThl M [Tl MPAaKTHYECKHX 3aHATHIL. — 2009. 30 c. Pexum nocryna
CBOOOHBIN JUTS CKaYMBaHUS: http://edu.tusur.ru/training/publications/1234.

2.3. JIauun A.B., Marasunnukos A.JL., Opnosckas JI.B. Tepmomunamuka. Yacts 1: C6opHuk
TECTOBBIX BOIIPOCOB LIS CAMOCTOSATEILHON paboTBl H g NpaKTHYeCKUX 3aHsaThil. — 2009, 43 ¢.
Pexxnm noctyna cBoGoMHbIH T8 cCKauMBaHMA: http://edu.tusur.ny/training/publications/1235.

2.4. Taneesa A.W., JIsuun A.B., Marazunnukos A_JL Tepmonnnamuxa. Yactes 2: CGophuk
TECTOBBIX BOIPOCOB I CAMOCTOSTEIBbHOM paboThl M juis IPaKTHYECKUX 3aHsTtuit. — 2010. 22 c.
Pexum foctyma cBoGOIHBIH i CKAaUMBAHHA: http://edu.tusur.rw/training/publications/1236.

2.5. bypauesckuii 10.A. Bonnosas omruka: Meroanueckoe mocobue. CEOpHHK TecTOBBIX
BOIIPOCOB. - 2009. 24 c. Pesxxum IoCTymna CBOOOTHBII JUTst CKauMBaHMSA:
http://edu.tusur.ru/training/publications/1233.
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2.6. Uyxxos 0.I1. DnemMenThl aTOMHOH (H3UKH H KBAHTOBOH MEXaHNKH! VY 4eOHO-METOAHYECKOE
noco6ue. COOPHUK TECTOBBIX BONPOCOB. — Tomck: TYCVYP, 2011. — 68 c. Pexum pocTyna cBoOOIHBIA
JUIA CKAYMBAHMA: http://edu.tusur.rwtraining/publications/1104.

CoracHo myHkTy 12.3.3 paGouedt nporpamMMbl.
2. Yuebno-memooudeckue nocobus 01 6bINOJIHEHUR JnabopamopHbix pabom [DnexTpoHHbIH
pecypcl:

3.1. Bypnosumus B.A., Tposu JLA. Jlunamuka MadTHAKS O6epbeka: MeTouuecKue yKasaHus
x maboparoproit pabore. —2007. 13¢c. PexuMm pgocTyma CBOOOAHBIH [UI  CKaUMBAHHUA:
http://edu.tusur.rw/training/publications/918.

32 Taneesa A.M., Wpanosa E.B. M3yuenne dJIeKTPOCTATHYECKOTO MO Metonuyeckue
yKazaHus K naGoparopHoH pabore. —2011. 11 c. Pexum nocryna cBOOOMHBIN Ul CKaYMBAHMS:
http://edu. tusur.rw/training/publications/926.

3.3. Meanopa E. B. M3yueHune MardHuTHOrO MOJI KPyrOBOIO TOKa: MeTonuuecKue yKasaHHs K
naboparopHo#t  pabore. - 2007. 12c¢. Pexum gocTyma CBOOOMHBIH IS CKaYHBAHHA:
http://edu.tusur.rw/training/publications/863.

3.4. Bypauesckuit 10.A. OrnpezencHue yIeIbHOTO 3apija 3JIEKTPOHA METOJOM MarHeTpoHa:
MeTtonuuecKue ykasaHus K J1abOparopHOH pabore. — 2011. 14 c. Pexxum jocTylia juis CTYACHTOB,
corpynuukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. Bypnosunus B.A., Tposu JLA. M3yuenue 3aTyXaroIUX 3IEKTPOMArHATHBHIX KoJleOaHuMm:
Mertonuueckie yKazaHus K naboparopHOH pabore. —2007. 14 c. Pexum joctyna cBOOOMHBIA I
cxauupanys: http://edu.tusur.rw/training/publications/862.

3.6. Opnosckas JI.B. Msyuenue nHTEpdEPEHIMN  JIa3epPHOTO  H3JIy4ICHHUA! Meroauueckue
yKa3aHust K J1aboparopHoi pabore. —2010. 9c. Pexum poctyna cBOOOMHBIN AJId CKAaYHBAHUS:
http://edu.tusur.rw/training/publications/911.

3.7. ®emopos M. B., BypnosuimH B. A. Brewmsnii Gorosddext. Maydenne 3axoHa CroneroBa
¥ mposepka hopMyIsl DHHIITCHHA: MeTtoaudeckre yKa3aHHA K JIaOopaTopHOH pa6ote. — 2009. 11 c.
PexxM JoCTyIa CBOOOAHBIN JUTs CKaYUBAHHA: http://edu.tusur.rw/training/publications/851.

3.8. 3axapos H.A., Kupumios A.M. WUccenoanme CIEKTpa aroMma Bofopona: Meronuieckue
yKa3aHus K 71aboparopHoi pabore. —2011. 18 c. Pexum nocryma CBOOOIHBIM Ui CKa4YMBaHUA:
http://edu.tusur.rw/training/publications/917.

3.9. Myxaues B.A., ®enmopos M.B. Ompenenenyie  LIHPUHbI 3anpemeHHOA  30HBI
TIOJTyIIPOBOIHHKA 110 TEMIEPATyPHOH 3aBUCHMOCTH o6paTHOTrO TOKa AHoAa: MeToIuyecKue yKasaHud
Kk maboparopHoit pabore. — 2009. 11 c¢. Pexum jpocryma cBOOOAHBIH AN  CKaiMBAHUA:
hitp://edu.tusur.rw/training/publications/855.

3.10. BypaosuuuH B.A., ®enopos M.B. Buyrpennuii poroddpdext: MeToaUIECKHE YKa3aHHA K
naboparopHoit  pabote. — 2010. 10 c¢. PexuMm pgocTyma CcBOOOAHBIH JUIA  CKauHBaHH:
http://edu.tusur.ru/training/publications/936.
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