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Y4aebnpnii mi1an naéopa 2013 ronga u HOCTETVIONHX JIET,

Pacnpesesienne paGodero BpPEMeEHH:
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Ne Buasr yae6noii pa6otsr § § :3' g B
22| ¢
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1 | Jekunn 36 | 36 | 72 | yacos
2 | JIa6opatopusie pa6orsi 16 | 16 | 32 | yacom
3 | Ilpakruveckue 3anaTus 36 | 36 | 72 | gyacom
4 | KypcoBoii npoekt/paéora (KPC) (ayanropnasn) - - - | yacom
S | Beero aynutopubIx 3ansTHii (Cymma 1-4) 88 | 88 | 176 | yacos
6 W3 HUX B HHTepaKTHBHOI (opme 20 | 20 | 40 | vacos
7 | Camocrositeannas pabora cryaentoB (CPC) 56 | 92 | 148 | yacon
8 | Beero (6e3 sk3amena) (Cymma 5,7) 144 | 180 | 324 | yacos
9 | Camocr. pabora Ha HOATOTOBKY, CAAYY IK3aMeHa 36 | 36 | 72 | yacom
10 | O6masn Tpygoemkocts (Cymma 8,9) 180 | 216 | 396 | yacos
(B 3a4eTHBIX eMHHNIAX) 5 6 11 | 3ET W
JIx3amen 2.3 ceMecTp
Tomex 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
(¢ 9
nporokon Ne 113 ot « 20 » 4 2016 1|

Pabouas riporpamMma cocTaBiena c y4€rom Tpebopanuii ®enepansuoro I ocynapcT-
BEHHOTo 00pa3soBaTeNbHOTO CTAHAAPTA BBICIIErO NpogecCHOHATBEHOrO  06pa3oBaHus
(®Ir'OC BIIO) tperhero mokoneHus mno HarpaBieHuo noarotoBky 11.03.03 — «KouHcr-
PYHpOBaHHE M TEXHOJOTHS 3JICKTPOHHBIX CPEACTB» (KBaMM(DHKALHS (cremens) «baka-
NaBp»), YTBEPHIEHHOTO MPHKA30M MunucrepctBa 06pasoBanus u Hayku Poccmiickoif

®enepanun ot 12 gexabps 2015 r. Ne1333,

Pabovas nporpamma paccmorpena u YTBEPXKJEHA Ha 3acellaHuM Kadeapbl GU3HKH.

[Iporokonr Ne 113 or« 20 » anpens_ 2016r .

Pazpaboruuk:
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=
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1. Heuan u3agaun nucuumianabr:; Puzuxa

Lene npenonasanus ¢usuxn 3amodaercs B GopMHpOBaHHH Yy BbimyckHHKoB TYCYP  3mammii o
(pusHyeckHX Tpoleccax M SBAEHHAX, NPOTEKAIOIIMX B NpUpPOJE, IOHUMAHUS BO3MOMXKHOCTEH
COBPCMCHHBIX HAYYHBIX METOJIOB ITO3HAHHA INPHPOALI H BiajeHus uMH. OH3HKA gaeT LelbHOoE
IIpeICTaBNeHHe O (PU3UYECKHX 3aKOHAX OKPY)XAIOLIETO0 MHPa B UX ETHHCTBE H B3aHMOCBS3M, BOOpYXaeT
0aKaaBpoB HEOOXONMMBIMH 3HAHMSMH JUIS DEIICHHS HAyYHO-TEXHHUECKMX W IPUKJIAIHBIX 33/a4,
CO371a€T yHHBEpCANbHYIO Oa3y g usydenus obuienpodecCHOHAIBHBIX H CHEUUATHHBIX HCUMILIHH,
3aKNIa/bIBACT PYHLAMEHT NOCHEYIONIEro 06YUCHHS B MATHCTPATYPE, acUPAHTYpE.

2. MECTO JUCIMILVIMHBI B CTPYKTYPE OOIl

Jucuunmna «PH3HKa» OTHOCUTCS K YMCIY AHCIHIUTMH MATeMaTHIECKOTO U €CTEeCTBEHHOHAYYHO-
ro LHKJIA B roCyJapCTBEHHBIX 00Pa3sOBATENbHBIX CTAHAAPTaX 3-IO MOKOJIEHHS ((eJepanbHbIil KOMIIO-
HeHT b1.56.) . 3HaHUA U HaBBIKH, MOJIYUEHHBIC DU €€ H3yYEHHH, HCTIONB3YIOTCH B IIOCIEAYIOLIHX JHC-
UMIUTHHAX MPOQeCCHOHATLHOTO IHKIa (DU3HUIECKHe OCHOBBI MUKDO- H HAHO3/ICKTPOHUKH, DnekTporex-
HHKa H 3JIEKTPOHHKA, CXEMO- H CHCTEMOTEXHHKA 3ICKTPOHHBIX YCTPOHCTB, MaTepHalbsl i KOMIOHEHTHI
SJICKTPOHHBIX yCcTpoHcTB, llpuknannas MexaHuka, BesomacHocTs sxu3HemesTenpHOCTH, TeXHONOTHS
POH3BOJICTBA HHTETPAIBLHBIX cXeM, [IpoekTHpoBaHHe HHTErpaibHBIX MHKDPOCXEM H MHKPOIPOLECCO-

poB).
3. TPEBOBAHUS K PE3YJIIbTATAM OCBOEHHUSI JUCLIUTLIUHBI

[Iponecc usydyenns mucuunmiael «PH3HKaY» HAPABNeH HA GOPMHPOBAHHE CIEAYIOLIEH KOMITETEH-
HHH:

OIIK-2 - ciocoGHOCTh BEISBIIATD €CTECTBEHHOHAYYHYIO CYIHOCTb 11po0JieM, BO3HUKAIOIINX B XOJ1€
npoecCHOHANbHON  eATENBHOCTH, MPHUBIEKATh M HMX PELICHHS COOTBETCTBYIOIUH  (PH3HKO-
MareMaTH4YecKHH anmapar;

B pesynbrare usyuenus kypca GpU3HKH CTyIEHT D0IKeH:

3naTh:
byH/1aMeHTaNbHBIE 3aKOHDI IIPUPONBI H OCHOBHBIC (PU3HYECKUE 3aKOHBI B 007JaCTH MEXaHUKH TEPMOJIH-
HAMHKH 3J€KTPHYECTBA H MarHETH3Ma, ONITHKHM H aTOMHON (PH3MKH.

Ymern:
IPUMEHSTH PH3HIECKHE 3aKOHBI JUIS petIeHus NpakTHYECKUX 3a/1a4.

Baagern HaBbikaMu:

[IpakTrdeckoro nmpuMeHenus 3akoHOB Gu3kku. BrageTs OpUEMaMH [IpeJCTaBIeHUs] U 00paboTKH
OKCHEPUMEHTAIBHBIX JAHHBIX.
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4. OBbiM JUCIUILIMHBI H BH/IbI YYAEBHOH PABOTHI

O61mas TPYA0eMKOCTh AHCIHMILIHHBI COCTABIIAET 14 3a4eTHBIX ¢UHHIL

Tabymna 4.1.
Bu bt yuebHO# paboTh Cemectpel E;:gg
1 2 3

AyIMTOpHBIE 3aHATHS (BCETO) 88 88| 176
Jlexuuun 36 36 72
JIaGopatoptbie pabote! (JIP) 16 16 32
I[Tpaxtuueckue 3anstus (113) 36 36 72
CamocrosreibHas padorta (Bcero) 56 92 148

B TtoMm uncle:
[TpopaGoTKa JIEKIIMOHHOI'0 Marepuaia, 18 30

[OJrOTOBKA K KOJUIOKBUYMaM H KOHTPOJIBHBIM . 48
[ToaroToBka K j1ab0OpaTOPHBIM 3aHITHIM 18 30 48
BhInojHEHHE HHANBALYATbHBIX 3a1aHHH 18 30 48
[ToaroroBka K 3K3aMeHY 36 36 72
Bu1 poMeKyTOYHOM aTTECTAIHH (3a4€T, SK3aMeEH) IK3. | 3K3.
O61mas TpyA0EMKOCTH Yac 180 | 216 396
3auéTHble €AMHHLBI TPYI0EMKOCTH 5 6 11
5. COOEPXAHUE OUCLUUIMTIUHDBI
5.1 Pasaenl AUCHHILUIMHBI H BHABI 3AHATHH
Tabsmua S5.1.
Haumenoanue paszjena | Jlek | IIpaxt. | JIaG. Bceero dopmupyemble
Ne CPC
JUCITATLTHHBL . | 3aHAT. | 3aH. yac. xomnerenuu (OIIK)
BTOPOU CEMECTP
1 | Mexanuka 10 10 4 14 38
Monekynsipast ~ pusuka
2 U TePMOJHMHAMUKA 8 8 4 14 M OIIK-2
3 | DnexTpocTaTHKa 8 10 4 14 36
4 | Maraetusm 10 8 4 14 36
TPETU CEMECTP
5 | Konebanus U BOJIHBI 10 12 4 26 52
6 | BonHoBasg OlTHKA 6 6 4 20 36
7 | KBanTOBAs ONTHKA 4 6 4 14 28 OTIK-2
8 | KsanroBas Qu3HKa 8 8 18 34
9 | AtomHas QH3HKA 8 4 4 14 30
Bceero: 72 72 32 | 148 | 324
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3.2. CoaeprkaHue pas/ie/ioB AHCHHILIHHDI (no aeknusm)

Tabmuna 5.2.

n/n

Hanme-
HOBaHHe
pasnena
JUCIHIT-
JIMHEBI

Conepxanue pasnena

Tpy-
JIOEM
KOCTh
(dac.)

®opmu-
pyemMble
KOMIe-
TeHUHH
(OIIK)

BTOPOI CEMECTP

1 | Mexa-
HHKA

Kunemaruka Matepuanpaoit Touku. OCHOBHbIE
XapaKTepHUCTHKH U YPABHEHHS KHHEMATHKH
ITOCTYNIATE/ILHOTO U BPALIATEIBHOTIO ABHKEHHS
MaTepHAIBHON TOYKH.

Huepuuanshbie cucteMsr oTcyera.

HuHamuka MaTepuanbHoif Toukn. OCHOBHDIE
XapaKTCPHCTHKH THHAMHMKH ITOCTYNATEIHFHOTO
JNBIKCHUS MaTePHAIbHON TOYKH. 3akonbl HeioToHA.
PaGoTa u kuHeTHYECKAS SHEPTHAL. Konceparusnsle
cuibl. Ilotennuansuas sneprus u eé cessp ¢ paboroit, n
cuytoit. [lonuas MexaHudeckas sreprus. 3akon
COXpaHCHH: SHEPIHH. 3aKOH COXpaHEHHS HMIYJIbCA.
Mexannueckas cucrema. Lentp macc.

HonsTne abcomnroTHO TBEpHOrO TENa. Hnnamuxa
BpalIaTeIbHOTO IBHIKEHHS TBEPAOTO Tena. MOMeHT
uHepunn. Moment cun. OcHOBHOE ypaBHeHHe
AHHAMHKH BPAIaTeIbHOTO IBHKEHHS TBEPAOTO Tela.
MomeHT nmmyisea. 3akoH coxpaHeHHs MOMeHTa
uMITyibca. KHHeTHYeCKast 9HEPrus Bpallaiomerocs
Tena. [lnockoe mBuxkenne. Kunetnyeckas SHEPTHs IpH
TUIOCKOM JIBHOKEHHMH,

Heunepunasnsuste cucremsr orcuera. Cun UHEPIHH.
Crenuanbias Teopus OTHOCHTENBHOCTH DHHIITEHHA.
IToctynarer Ditamrreiina. Hpeobpazosanus JlopeHnra.
Crnencraus u3 npeobpazosanmuii Jlopenua.
PenstuBucTckas aunamuxa.

10

OIIK-2

2 | Mouae-
KyJasp-
Hast  ¢u-
3JUKA H
TepMo-
AHHAMH-
Ka

YPpaBHEHHs COCTOSHHS HealbHOIO ra3a, YpaBHenue
Maiiepa. Tennoemkocts. PaGora. BryTpeHHsis sneprus.
Ilepoe nauano Tepmommuamuxy. Mzonpontecerr B upe-
aJIbHOM rase.

Pacupenenenns Maxkcsenna 1o CKopoctaM. . bapomer-
pudeckas popmyna. OyHKIHS pacnpeenenus bonbima-
Ha.

O6patuMele u HeoGpaTHMbIe ITPOLIECCHL.

Bropoe nauano Ttepmommmammky. Ontponus. Usmene-
HHUC SHTPOIMH MPH 0OPaTHMBIX H HEOBPATHMBIX Inpoiec-
cax. CTaTHCTHYECKHH CMBICT SHTPOIHH. Tperpe mauaio
TEPMOJUHAMHUKH.

OIIK-2
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DileKTpocTaTHYeCKoe M0e B BakyyMe. IIpuHumn cy-
MEPIIO3UIIMH EKTPHUECKUX MOJIeH. I'paduueckoe mpen-
crasnenme nons. Cunosple nuHuH. [loTox BekTOpa Ha-
mspoxenroctH.  Teopema aycca Ui BEKTOpa HAIIPAKEH-
HOCTH DJIEKTPHYECKOTO T0Js. BhIYHCIEHHE SNEKTpHUC-
CKHX mojiell ¢ nomolpio Teopemsl [aycca. Teopema o
LHPKYJISAIMH BEKTOPa HANPHKEHHOCTH JIEKTPOCTATHHE-
ckoro nojs. ITorenmuan. Pasnocts noreHnuanos. Cassb
MEXIy HalpsHKEHHOCTBIO H ITOTCHUIHAIOM. Pacuér mno-
TEHIHAJIOB IPOCTEHINUX DJIEKTPOCTATHYCCKHX ToJIeH.
Pa6oTa B JIEKTPOCTATHYECKOM MOJIe.  DJICKTPOCTaTHYE-
cKOe ToJe B BEHIECTBE. OJIEKTPHYECKHH IMIIOJNb.
JIMdeKTPHKH B DJIEKTPHIECKOM DOJIE. Jlomspusanus
[U3JIEKTPEKOB. BEKTOp NOJIAPH30BAaHHOCTH H €T0 CBA3L C
3NEeKTPHUYECKHM I10JIEM ¥ CBS3aHHBIM 3apSIOM.. [Tose B
JM3NEKTPHKaX. BEKTOp 3IEKTPUYECKOro  CMELICHHA.
Teopema [aycca Juid BeKTOpa SJMEKTPHYECKOrO CMEIIe-
HUSL.

VcnoBHs Ha TpaHHUIE pa3lelia ABYX OHIJIEKTPHKOB. 3a-
KOH IIPeJIOMJICHHS CHJIOBBIX JIMHUI.

[IpoBOJHHKH B dlIeKTpuyeckom mose. Ilosie BHYTpH
[IPOBOJHHKA M y €r0 HOBEPXHOCTH. PacmpeneneHue ro-
TeHIHaTa B MHPOBOJHUKAX. OJKBHIOTCHIHAIbHBIC [O-
BEPXHOCTH. PacmpefeneHue 3apsana B IPOBOMHHKE.
IeKTPOEMKOCTh H JHEPIus YeAHHCHHOTO MPOBOIHHKA.
KougeHcaTopsl. DHeprus 3JeKTPHYECKOrO IMOJI. Onex-
Tpuyeckuif ToK. ILIOTHOCTH TOKa. 3akon Oma B HHTE-
rpanbHOH 1 AuddepennuanbHoi popme.

OIIK-2

3 | Diek-
TpOocTa-
THKA

4 | Marne-
TH3M

MaruuTHOE Tojle B BaKyyMe. BeKTop MarHdTHOH HH-
aykuuu. 3akon buo-Casapa-Jlamaca u €ro HpUMCHEHHE
K pacuéTy MAarHHTHBIX MOJeH. MarHuTHOe I0JIe ABHKY-
merocs 3apsaa. [I0TOK BeKTOpa MArHUTHOH MHIYKIHH.
Teopema I'aycca i BEKTOpa MArHUTHOH HHIYKIMH.
Teopema 0 IMPKYJISMH BEKTOPa MArHHTHOH HHAYKIHH
 eé NpUMEHEeHHUE IS pacuéTa noneit. [lone conenona.

Cuibl B MarautHOM rnonie Cuna Amiepa. Cua Jlo-
penna. JIBUKEHHE 3apKCHHBIX YacTHIl B MarHHTHOM
nose. PaGoTa o nepeMemeH IO IIPOBOIHIKA U PaMKH C
TOKOM B MarHUTHOM II0Jie.

MarauTHoe Tojie B BelnecTBe. ATOM B MarHHTHOM
ftonte. MarHuTHEIE MOMEHTB! 9JIeKTpoHa. BekTop Hamar-
HuyeHHOCTH. HanpspkéHHOCT MArHHTHOTO moss. Mar-
HUTHAS MPOHMLAEMOCTh cpejibl. TeopeMa O HHPKyIIHH
BEKTOpA HANPSDKEHHOCTH MAarHUTHOTO ITOJI. Juamarse-
tusm. [lapamarseTnsm. PeppoMarHeTU3M.

SIBjleHue HICKTPOMATHUTHON WHAYKIMHA. 3aKOH Pa-
panes. [Tpasuio Jlenma. CriocoObl MOAYYEHAS HHAYKIIH-
onnoro Toka. IIpmpoaa 3.1.c. HEAyKIuH. LIHpKysanms
BeKTOpa HANPDKEHHOCTH BHXPEBOTO  BJIEKTPHHYECKOTO
nong.  Senenne camonuayknuu. MunykTusaocTs. ToxH
1Tpy_3aMBIKAHHMH M Pa3MBIKAHMHU LECIH. SIpneHue B3aHUM-

10

OIIK-2

CornacosaHa Ha noprtane N2 11561




HOH MH/IyKUWH. B3anMuas unykums.
DHeprus MarHUTHOI'O MOJIA.
Tok cmemenns. Ypasuenns Makcsenna.

TPETUHU CEMECTP

Kose6a-
HHSA H
BOJIHBI

Konebanus. Xapaxkrepucrukn 1 Bus! kosebanuii., Ko-
nebarenbuble cucTembl. KoneGanus B ICKTPUYECKOM
KoHTYpe. CBoGOnHbBIe HesaTyxaloume Kojebanus, Oc-
HOBHOC ypaBHEHHME rapMOHHYECKHX CBOGOAHBIX He3ary-
Xaromux konebauuit. ['paduyeckoe npencrasnenne ko-
nebanuit ClioxeHHe rapMOHHYECKHX KOJIe6aHHuil.

CBob6oaHBIe 3aTyXaromue KoreGaHus. IMapamerpsr 3a-
TyXaIOIMX KoJebanuit: kosduimenT satyxanus, nora-
pUbMHYECKHIH TeKPEMEHT 3aTyXaHHS. Jlo6poTHOCTS..

BeHyxieHHbIe dexTpudeckne konebanus. Spnenne
pe3oHaHca.

Bonuel. Yupyrue BonHBI B HX XapakTepuCcTUKH. Ku-
HCMaTHKa BOJIHOBBIX IIPOLECCOB. YpaBHEHHS [LIOCKOM H
chepudeckoit  Bonu. 3aryxaromme BonHel ®azoBas u
rpymnnoBas ckopocTH. CTosYHe BOJHEI.
DJEeKTPOMATrHHTHEIE BOJIHBI H HX XapaKTePHCTHKH.

10

OIIK-2

Boauno-
Bas
ONTHKA

CeetoBas BosHA. MHTEHCHBHOCTH CBETOBOH BOJIHBI
.JHeprus cpeToBoil BonHBL KorepeHtnocts BoH. WH-
TeppepeHins cpeta.  MHTepdepeHIns oT IBYX HCTOY-
HuKoB. Onerr FOura. VHrepdepennms npu OTPaKEHHH
OT IIOCKONApaNeNbHO TnacTHHKH. Wurepdeperums
Ha knuHe. lIpakTryeckoe npuMeHenne HETep(hepeHIHM.

HMabpakunst csera. Ipuuiun I foirenca-Openens.
Meton 30n ®penens. udpakums ®penens ot KPyriaoro
otBepcTHs. lubpaxims Ppaynrodepa or wmenmn. Hu-
bpakiuonHas peméTka. Yriosas JHUCTIEpCHS U paspe-
LIafomas crocobHoCTs peméTk. [pakTnyeckoe npuMe-
HEHHE ABJICHHA TH(paKLUH.

[lonspusanus ceera. EcrecrBennsii u IOJISIPH30OBaH-
Hbli cBeT. [Tonyuenne u ananus monspu3oBaHHOrO CBe-
Ta. 3akon Mamoca. [Tonspusanus ceeta IIDH OTPAKEHHH.
3axoH bprocrepa. JIpoitnoe JydenpeioMIIeHHE.

CaolicTBa 1 ocobenHOCTH PaclpOCTpaHEHHS CBETOBBIX
BOJIH B pasiHYHBbIX cpenax. [ucnepcus cera. ITorno-
IeHue cBeTa. 3akoH byrepa. Paccestinue crera.

OIIK-2

Kpanro-
BasE on-
THKA

Keanrosas npupona manyyenns. Tenmosoe H3JIyYeHHE,
3axon Kupxroda. Usnyuenue abcomorao 4€PHOTO Teda.
3akoH Credana-Bonbumana. 3akon cMmermenus Bma,
KBanrosas runotesa ITnanka. ®oTOHb! 1 ux XapakTepu-
ctukd. Qorosddexr. Dpdexr Komnrona. [lpoiicTrennas
IIPHPOJia CBETA.

OIIK-2

Ksanro-
Basg ¢mu-

3HKa

BonHoBble  cBOMCTBA  MuKpowacTHn. [HnoTesa ne
bpoitng. Onwitel [[9BHCCOHA U Ioxepmepa. Koprycky-
JAPHO-BOJIHOBOM JyaIH3M.

OIIK-2
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[Ipuuipn HeonpeaenéHHocTH [eiisendepra.

Ypassenue Lpénunrepa. [leu- Qynxims, e€ buszmnye-
ckuit cmpici. CTanRaapTHBIE YCI0BHA A GYHKIHMH-NICH.
Co6crBennble 3HadeHHsa dHeprud. CoOCTBEHHBIE BOHO-
Bble QYHKIMH.

[TpoxoskieHne 9aCTHI Yepe3 NOTeHIHANbHBIH Hapeep.
UYacTHIa B OJHOMEpHOH noteHuuanpHo# ame. Kpaxto-
BaHde SHepruM. KBaHTOBBIH rapMOHHYCCKUH OCUMILIA-
TOP.

9 | Atomuas | ©u3uKa aTOMOB. 3aKOHOMEPHOCTH B aTOMHBIX CIICKTpaX. 8 OTI1K-2
¢uzuxka | Mogens aroma Pesepdopaa. DiemenTapHas Teopus bo-
pa. CIeKTpbl M3ITy4eHHs aToMa BOJOpPoJa ¥ BOJOPOAO-
nono6Hbx Hosos. Onslr @panka u ['epua.

KBaHTOBas TEOPHS CTPOCHHUS aTOMOB.
KBaHTOBBIE 4YMCIIA. MeXaHMYeCKHid M MAarHUTHBIA MO-
MEHT »JeKkTpoHa. MyJIbTHIUIETHOCTE CIIEKTPOB M CIHH
anexkTpona. CoGCTBEHHBIH MArHUTHBIH MOMEHT JJIEKTPO-
Ha. Ilojmublii MOMEHT 3jeKTpoHa. Teopus MHOTO3JEK-
TPOHHBIX aTOMOB. PesynsTUPYIOIHHA MEXaHHYECKHHA H
MATHUTHBIA MOMeHTHI aToma. TepMmbl aTroMoB. IIpuHIHI
[aysm. Pacnpesnenenue >NeKTPOHOB 1O SHEPTETHICCKUM
COCTOSIHHSAM B MHOTODJIEKTPOHHBIX aromax. Ilepuoju-
yeckas cucrema 3eMenTos J1.M1. Menzeieesa.

HepaBHOBECHBIE MaKpOCUCTEMBL CrnoHTaHHOe # BEI-
HyXneHHoe n3nydenus. Musepeus HacenéngocTeil. Jla-
3epHl

5.3. Pa3e/ibl AMCHMILVIHHBL H MEKIHCIMILIHHAPHbIE CBA3H ¢ 0DecHeYHBAIONHMH (apeapiay-
muMH) 1 oGecriedHBaeMbIMH (OCTETY O IMHMH) THCUHIIHHAMH

JIis OCBOGHHS Da3/ie/IoB JTHCIHIUIMHB! «DUIHKa» HeoOXOMMMBI 3HAHHS, ITOJIY4YeHHBIE B IIKOJIE H
[10JTydaeMble MapasUIebHO [IPH H3YYCHHH TUCIUIITHHb] «MaTteMaTHUYECKHH aHAIH3».

Passiesbl MHCHMILTHEGL «DH3MKay» CBA3aHBI C PasfenaMy OOJBIIHHCTBA JIUCHHILTHH «[Tpodeccuo-
HabHOTO HHMKNA (Ga3zoBoit (obienpodeccHoHaTbHON) yacTi)» pabouero yuebHoro mnana. Hampumep, ¢

JIUCUMILTHHAMH
Tabnuna 5.2.

Pazaennt pusuku t12131alsl6!l7 8 9
J M cUHILIHHBE
OuznyecKkyue OCHOBBI MUKPO- H HAHODJICKTPOHUKH R o e
DJIeKTPOTEXHUKA M HJICKTPOHHKA + 4+ +l+ ]+ 1+ |+
CxeMo- U CHCTEMOTEXHHMKA JJIEKTPOHHBIX YCTPOHCTB + |+ + + 1+ |+
MarepHaiibl H KOMIOHEHTBI JIEKTPOHHBIX yCTpOHCTB + |+ |+ + 4]+
[pukiiagHs MEXaHHKa + +
Be30onacHOCTh KH3HEAEATEILHOCTH + 4+ + + +
TeXHONOrHs IPOU3BOACTBA HHTETPAILHBIX CXeM R
TIpoeK THPOBaHKE HHTEIPAIbHBIX MHKPOCXEM H MHKPOIIPOLIECCOPOB + |+ |+
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5.4. CooTBeTcTBHE KOMIETeHIHIA, GOPMHPYeEMbIX NPH H3YYE€HHH JHCUHILIMHBI, H BHIOB 3a-
HATHH

Tabnna 5.3.

[lepeyenn Buaer 3ansTuit
komnerennud | JI | [Ip | JIa6 | CPC

®opMbl KOHTPOIIS

Tecr, Konnoksuym. Konrponshas pa6ra,
OIIK-2 o+ o+ + | YcrHbiit oTBeT Ha JlaGoparopHoii paGore.
UuuBuryansHble 3a1anus

JI - nexunst;  Ilp — npakTuueckue wu CEMHHApCKHe  3aHATHsA;  JIab — mabopatopHsle  paGoTh;
CPC - camocTosttensHas paGota cTyneHTa

6. METOJbI H ®OPMbI OPTAHU3ALIUU OBYYEHUSI

J1s yenemHoro oCcBOEH s THCIUILTAHEL NIPHMEHAIOTCS pa3jiniHble 00pa3oBaTeNibHbIE TEXHOIOTHH,
KOTOPBIE 00ECIeUHBAIOT JOCTHKEHHE MIAHHPYEMbIX pe3y/nbTatoB 00yYeHus COINIACHO OCHOBHOH 06pa-
30BaTENBHOM NporpamMMe, ¢ y4&ToM TpeboBaHHUEH K 00BEMY 3HaHUH B HHTEPAKTHBHOMH dopme.

Texnonorun uaTrepakTHBHOIO 00y4eHus IPH pa3aHYHBIX GopMax 3HAHUI
Tabnuna 6.1.

®opmet | Jlekuun | IlpakTHueckue Jlaboparopusie | Beero

Meronsr (dac) 3aHTHS (4ac) paboTHI (yac) (4ac)
O6cyxnenue npeseHTanuii u
JeMOHCTPalHH OIBITOB, OIIPOC 16 16

TCOPETHYCCKOIO Matepuaia

TecToBnle 3aJaHHA HaA [MPaKTH-
4eCKHX 3aHaTUAX. Peulenuve u

8 8
00CYXKJICHHE CHTYallHOHHBIX
3anay
CobecenoBanue, TecTOBEI
KOHTPOJIb IIPH JIONYCKE H 3a- 16 16
IMTE JJabopaTOPHBIX paboT
Hrtoro HHTEpaKTHBHLIX 3aHATHIL 16 8 16 40
7. IABOPATOPHbIU NMPAKTUKYM
Tabmuna 7.1.
Tpyno-
Ne | Nepaspena OK,
wn | mxensmmEs: HaumMenopanue naGoparopusix paGor GIZIKOC”)[I:. [IK
qac.
BTOPOI1 CEMECTP
1 1 3HAKOMCTBO ¢ TeopHeii morperHocTei,
Kunemaruka paBHOyckopeHHOTO BpaleHus 4 OTIK-2
(Maaruux O6epbeka).
2 2 Pacnpenenenne Makcpeuna. 4
3 3 Usyuenne anekTpocTaTiyeckoro nos. 4
4 4 Onpejienenne ynensHoro 3apsya IEKTPOHA 4
METOJI0M MarHeTpoHa.
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TPETHI1 CEMECTP
5 5 3aTyxarouue J1eKTpOMarHuTHeIe Koneba- 4 OIIK-2
HHSL.
6 6 Wsyuenne uHTEphHEPEHLIMH JIA3EPHOTO H3- 4
aydenns. Ousit FOHra..
7 7 Hccnenopanue BHewnnero Gporosddexra. 4
8 9 HM3y4eHue CIieKTpa aTOMOB BOJOpOJa 4
8. IPAKTUYECKHUE 3AHATHA
Tabnuna 8.1.
Ne | Nepaspena 5 Tpyno-
e — HauMeHOBaHHE NPAKTUYECKUX 3aHATHH emkocts | OIIK
(1ac.)
BTOPOH CEMECTP
1 KunemaTHKa MOCTyaTeIbHOrO ¥ BpallaTe/ib- 2
HOTO JIBH)KEHHS
1 OIIK-2
2 3aKOHbI IMHAMHMKH [TOCTYIIATEIBHOIO H Bpalla- 2
TEJBHOTO JBHXCHHUS
Pabora H dHeprus 2
3aKOHBI COXPAHEHUS HMITYJIbCa, MOMEHTA HM- 4
MyJIbCa U SHEPIHH
3 M3omporiecchl, TEIUIOEMKOCTh MHOTOaTOMHBIX 2
ra3oB
4 2 Pacnipenenenns Maxcseiuia 1 bonbumasa 2 OIIK-2
IlepBoe Hayano TepMOAMHAMHAKH. LIHKIIBL. 2
Bropoe Hayai0 TepMOIHHAMHKHA. DHTPOIIHS 2
5 3akon Kysnona. Hanpspk€HHOCTE DJIEKTpUYe- 2
ckoro 1osst JIpaHIuI Cynepno3Hiny.
6 [ToTok BekTOpa HApsKEHHOCTH. Teopema 2
I'aycca
7 3 [Morennuan. CBa3b CHJIOBOMH H 3HEPIEeTHYECKON 2
XapaKTepPUCTHK 1o, PaboTa Cuil 9jieKTpocTa- OIIK-2
THYECKOI'0 HOJIs
8 JIM3JIEKTPHKH B JIEKTPOCTATHYECKOM I10JIC. 2
9 [TpoBoAHHKH B deKTpHYecKoM T1ojie. KoHeH- 2
catopbl. DHEPTHS JNEKTPHUUECCKOTO TOJIS.
10 3akon buo-Casapa-Jlannacca . Ilorok BexTopa 4
4 MArHUTHOH HHAYKIHH. TeopeMa o HUPKYJISIHH OIlIK-2
BEKTOpa MarHUTHOH HHJIYKIIMH
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11 Cuna Amrepa. Cuna Jlopenua. [[suskenue yac- 2
THIl B MAHHTHOM I1071€. DHEPI'Hsl MArHUTHOTO
MOJISL.
12 DNeKTpOMarHuTHas MHIYKLUS. 3aKOH Dapa- 2
nest. UunyxruBHOCTS.
TPETHI CEMECTP
13 I"apmonnueckue koneGanus. KunemaTnka u 4
AuHaMuKa Kosnebanuit Crioxkenue koneGaHmid.
14 5 3aTyxaromue KoneGanus 4
OIIK-2
BreHyxieHHble KoneGanus
15 Bonnst 6erymue. CTostune BonHsl. 4
16 6 WnuTepdepenuns ceera 2
17 Hudpaknus csera 2 OIIK-2
18 [Tonspusanws ceeta 2
19 TemnoBoe nsryuenue 2
20 - Bremnwnit porosddext 2
21 O¢dext Komnrona 2
22 Boumner ne-Bpoitng. CootHomenne Heomnpee- 4
neHHOCTeH. Ypasuenne lllpenunrepa
23 8 DNEKTPOH B IOTEHIHAIBHON sme. I apMOHHUYe- 4
CKHH OCLIIILIATOP.
24 AtoMm Bomopona. Teopust Bopa. AToMHbIe CITek- 4 OIIK-2
TPBIL.
25 9 KBanroBas teopus aromoB. KeanToBbIe nciia.
Mexannyeckuii 1 MarHUTHBIH MOMEHTBI HiIeK-
TpoHa. CniuH 31eKTpona
9.CamocrontennHan pabora
Ne pazne- | Temartuxa camocrostensHol pa- | Tpy- |Komueren-| Kontpons BemonHenns paboTs
Jla quc- 00THI noeM- | win OIIK | (Ompoc, Tecr, JAOM.3allaHue, ¥
IHILIHHBI (neranmzanms) KOCTh T.1)
U3 Tadr. (uac.)
5.1
Bropoit cemectp
1 Ilpopaborka Jiekunonnoro ma- 18 ONK-2  [Tectuposanue, KOHTPOTBHAS pa-
TCpHaIa, MMOATOTOBKA K KOJUIOK- 60Ta, KOJLIOKBHYM.
BHYMaM, KOHTPOJILHBIM
[oaroroska otueros o nabopa- 18 Koncnext Meromueckux ykasa-
TOpHBIM pabotam (JIP) HHH, 3amuTa JIP
Beimonnenne nnuBuayansHex 20 IIposepka, 3amura U3
3ananuit (M3)
Tpetuit cemectp
2 ITpopaborka nekimonnoro ma- 30 | onkK-2 Tectuposanue, konTposnsnas pa-
TE€pHaJIa, ITOATOTOBKA K KOJIIOK- 60Ta, KOJUTOKBHYM.
BHYMAaM, KOHTPOJIBHLIM
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IToaroToBKa OTYETOB 110 Jabopa- KOHCRNEeKT MeToANYeCKUX YKa3a-

topubM paboram (JIP) 30 HWi1, 3awmTa NP
BrmojHEHHEe WHIHBHIYAIBHbBIX Mposepka, 3awmTta U3
saganuit (13)

32
O6ias TPYA0EMKOCTh 148

Tembl HHAHBHAYAJbHBIX 3aJaHHMH:

2 cemecrp: 1. Kunemaruka MaTepHajlbHOH TOYKH, 2.. 3aKOHBI COXpaHeHHs B Mexanuke; 3. 3akon Kyio-
na. Hanpsxénaocts; 4. [loTenunan 1 pabota; S5.JIMDNEKTPHKH B JJIEKTPHIECKOM I0JIC.
6.Maruuroctatuka;, 7. J{BHoKeHME 3apaI0B U TOKOB B MarHUTHOM IIOJIE, 8. DnekTpoMarHuTHas HHIYK-
s 9. KosiebaHust ¥ BOJIHBIL.
3 cemectp: 1. Mintepdepennus 2. [ndpaxuus; 3. TeroBoe u3iyuenne; 4. Baemnuit goroaddexr. ¢-
dext Komnrona; 5. KopmyckyspHble U BOJTHOBBIE cBoiicTBa MHKpoyacThll; 6. KBaHTOBasg MEXaHMKA,
7.KBaHTOBBIE CTATUCTHKY; 8. ATOMHBIC CIICKTPBL.

( TeMBI KOIMOKBHYMOB H KOHTPOJIbHbIX pabort npuseaeHs! Ha c1p.20)

10. MPUMEPHASI TEMATHKA KYPCOBBIX IPOEKTOB (PABOT)

He npemycMOTpeHO y4eOHbBIM IIIaHOM

11. BAJUIBHO-PEUTUHTOBASA CUCTEMA

Ocymectrisercss B cooreTcTBUH ¢ IlojioxenuemM o nopsike HCIOJIb30BAHHS PEHTHHIOBOM
CHCTEeMBI /LISl OLeHKH YCTIeBAEMOCTH CTY/IeHTOB (IIPHKa3 PEKTOpa 25.02.2010 Ne 1902) u ocHoBaHa Ha
fa/IbHO-PEUTHHTOBOM CHCTEME OIICHKH YCIIeBaCMOCTH, neficteyronteit ¢ 2009 r., KoTopas BKIXOYACT Te-
KYLIMHA KOHTPOJIb BBITIOJHEHHA JIEMEHTOB 06bEMA TUCIHMILIAHEI [0 3IEMEHTaM KOHTPOJLI € IMOJABEICHH-
eM TEKYIIEro pedTHHra.

To muciuniune «Ou3nKay MPOBEJEHHE IK3aMeHa BO BTOPOM U TPETbEM CEMECTpE ABIIACTCA o0s3a-
TenpHBIM. IIpH 3TOM OanibHas OLEHKA B COOTHOLICHHH 70/30 pacnpezenserca Ha B¢ COCTaB/AIOLIME:
CeMeCTpOBYIO H IK3aMeHaoHHyo. T.e. 70 GaIIOB MOYKHO TOIYHUTH 38 TeKyIIylo paboTy B CEMECTPE, a
30 6asuI0B — 3@ OTBETHI Ha SK3aMCHE.

JInst cTUMYJTHPOBAHHS [UIAHOMEPHOCTH paboThl CTYICHTa B CEMECTPE BBEAEH KOMIIOHEHT CBOCBPE-
MEHHOCTH, KOTOpBIH TIpUMeHseTcst (CyMMUPYeTCsi) TOJBKO JUIS CTYACHTOB, 6e3 OI103MaHuil OTYUTHIBAIO-
MXCS T10 TIPOMEKYTOYHBIM 3IEMEHTaM KOHTPOJIA (TecThl, IIpaKTHYeCKue paboTsl, KOJUIOKBHLYMBI).

Ha mpOTSKEHHH BCETo CeMecTpa TeKyllas YCIeBacMOCTh OLEHHBACTCA TOJILKO B Oa/urax Hapac-
TAIOMIAM MTOTOM, B TOM YHCIIE 4 Pe3y/IbTaThl KOHTPOJIbHEIX TOHCK.

TexyLimii KOHTPOJIb H3YYeHHs TUCLHILTHHBI B KOKIOM CEMECTPE COCTOUT M3 CIIEAYIOMIMX BHIOB!

— KOHTpOJIb 3@ YCBOCHHEM TEOPETHYECKOT0 MaTepHana — IIPOBCACHHE 4 MUCBMEHHBIX KOHTPOJIBHBIX
paboT ¥ KOJUIOKBHYMOB;

~ KOHTPOJIb 33 IPABHJIBHBIM BBITOJIHEHNEM IPAKTHHECKUX paGoT — MPOBEJICHAE HA MPaKTUYECKHX
3aHATUSIX 5 — 7 TECTOB;

— KOHTpO/Ib 3& BBIIIOJTHEHHEM 1a00PAaTOPHbIX paborT.

[To pesyapTaTaM TEKYILIEro KOHTPOJIL dopMHpyeTcs JOIYCK CTYACHTa K HTOrOBOMY KOHTPOJIO —
IK3aMeEHY TI0 JUMCIMILIHHE. DK3aMeH OCYIIeCTB/IAETCS B BHICE ONpoca Mo TEOPETHYECKOH 4acTH IHCLHII-
JIMHBIL.

B cocTtaBe CyMMbI OaUIOB, TNIONYYEHHOR CTYJEHTOM HO NHCLHMILTHHE, 3aKaH4yMBaroLlelca dK3aMe-
HOM, 9K3aMEHAIHOHHAs COCTABJIAIOMAs I0JDKHA 6bITh He MeHee 10 Gawros. B IIpoTUBHOM Cily4ae dK3a-
MeH CuMTaeTcs He CTaHHBIM, CTYIeHT B ycraHopieHHoM B TYCYP mopsanke o6s3aH ero nepecaars. IIpu
Hey/IOBJIETBOPHTENBHON c/lade dK3aMeHa (Menbie 10 GaioB) WM HESBKE CTYIEHTA HA YK3AMEH JK3aMe-
HaIMOHHAs COCTABIISIOIIAs [IPUPABHUBACTCS K HYIIO (0).
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o pucumnmmne «Pusnkay» npoBeseHHe HK3aMeHa BO 2 i 3 CEMECTpax ABJIETCS 00s3aTeNbHBIM. JK-
3aMCHAIMOHHBIH OUJIET COMEPHHT TPH BOpoca. MaKcHMATLHAS OlEHKa 33 KAy /IbIi BOIIpocC cocrassiseT 10
GautoB. MakcHMarnbHas JK3aMeHAMORHAS OlleHKa cocTapisier 30 6a/Ios.

B rabmuue 11.1. comepxarcs npuMepsr pacnpesiesieHus 6amioB Uit THCUMIUTHHB! «DH3uKay 118
BTOPOTO U TPETHEI'O CEMECTPOB, 3aBEPIHAIOIINXCS IK3AMEHOM.

Tabnuua 11.1. Pacipeienenre 6amios Bo BTOPOM H TPETBEM CEMECTPAX M3yUeHUS DH3HKH

. .| Makcumanbusiit
Makcumaneubli | MakcHManbHbII
. Oani 3a nepuoy | Beero
OneMenTrI yueGHOI nes- Gamn ¢ nawana | 6aswn 3a nepon
Mexny 2 KT u 3a
TEJLHOCTH cemecTpa 1o Mexay 1 KT u 2
KOHIIOM CEMECT- | ceMecTp
narer 1 KT KT
pa
[Tocemenue 3anaruit 1 1 1 3
HMunuBunyansuee TBOp-
JBRIY P 5 5 5 15
YECKHE 3aJaHHs
KonTponsHsre paGoTs! Ha 6 6 12
PAKTHYECKHX 3aHATHAX
Brmonaenue naGopatop-
HBIX paboT H 3allMTa OT- 9 9 7 25
YEeTOB
KoJutokBHyMeI 6 6 12
KommoHeHT cBoeBpeMeH- 1 1 1 3
HOCTH
Hroro makcumym 3a me-
My 22 22 26 70
HOA:
Cnaua sx3amena 30
Hapacraromunm urorom 22 44 70 100

13
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Ta6muna 11.2. [Tepecuer 6awios B OLCHKH 33 KOHTPOJIBLHBIC TOYKH

Basuibl Ha ATy KOHTPOJIBHON TOYKH OneHxka
He menee 90% oT MakcHMaibHOH cyMMBl Ha iaTy KT 5
Ot 70% 10 89% oT MakcHMabHOM cyMMbl Ha aaty KT 4
Ot 60% 110 69% oT MakcHManbHOH cymmbl Ha gaty KT 3
Menee 60% OT MaxcHManbHOH cymmbl Ha naty KT 2
2 cemecTp

Tembl KOHTPOJIBHBIX PaboT: 1- KHHEMATHKA MATCPHATBHON TOUKH; 2- AHHAMHMKA MATePUAILHON TOYKH;
3 — 3JIeKTPOCTATHKA; 4-pacyeT MarHUTHBIX MOJICH, CHJIBI B MArHUTHOM I10JIC

TemMbl KOJIOKBHYMOB: |- MEXaHHKA; 2-3JICKTPOCTATHIECKOE 1101€; 3- MarHMTHOE TOJIE.
3 cemecTp
Tembl KOHTPOJIBHBIX paboT: 1- CBOOOJHBIE, 3aTyXaOUINe U BBIHYKICHHBIC KojiebaHus; 2 — BOJIHOBAs

OMTHKA, 3 — KBAaHTOBas OITHKA; 4 - aTOMHAsA dpu3mKa.

Tembl Ko/LIOKBHYMOB:1- Bounpl, HHTEpdepeHLHs, jmdpaxius, mosspusanus cpera; 2- KsaHtoBad
IPHPO/Ia M3y deHHs; 3- KBAHTOBas MEXAaHHKa, CTPOCHHE aTOMOB.

IIpeobpasoBaHue CyMMbl GalioB B TPaIMUHMOHHYIO OLCHKY H B MEXIYHApOJIHY0 OYKBEHHYIO
onerKy (tabnuua 11.3) MPOMCXOAUT OAHH pa3 B KOHUE CEMECTpa TOJIBKO NOCAe OABEACHUS HTOTOB H3Y-

YeHH A JACIHITTTHHDBI «duszpkan, T.€. Hocie YCHCIHHOﬁ cZlayy dK3aMcHa:

Ta6muma 11.3. [lepecueT HTOroBoi CyMMBI 6aJl/IOB B TPAAMIMOBHYIO ¥ MEKAYHAPOIHYIO OUCHKY

Ouenka (I'OC)

Hrorosas cymma 6aios,
YUYHTHIBAET YCIIEUTHO
CIAHHBIN 2K3aMEH

Ouenxa (ECTS)

5 (OTITHYHO) 90-100 A (OTITHYHO)
85-89 B (ouenp X0pouo)

4 (xopoulio) 75-84 C (xopoo)
70-74
6569 D (ya0BIETBOPUTEINIBHO)

3 (YIOBIIETBOPHTEIIHHO) 60-64 E (ocpeficTBento)

2 (HEyIOBIIETBOPHTEIILHO) Hrxe 60 6anios F (HeyI0BIEeTBOPHTENBHO)

12. YYEBHO-METOJUYECKOE 1 HHO®OPMAIIHOHHOE OBECITIEYEHUE JUCIIHU-
IMJINHbIL

12.1. OcHoBHAas JIHTEpaTypa:
1. Casenpes M.B. Kypc obmedt Gusuxu: yyebHoe nocodue 1 BTY30B: B 3 1. — 7-€ U3/1., CTEPEOTHIL.
— CII6.: Jlans, 2007.
T. 1: Mexanuka. MonexysipHad gusuka. — 432 c. (B Gubmotexe ~ 155 3x3.).
T. 2: DJIeKTPHYECTBO U MarHEeTH3M. BOJHBL Ommuka. — 496 c. (B 6ubmorexe — 148 oK3.).
T. 3: KpanTtopag ornrika. AToMHas ¢usuka. Pusrka TBEPAOro Teia. ®dusnka aTOMHOIO Apa
sneMerTapHBIX yacTui. — 317 c. (B Gubimorexe ~ 151 3K3.).
2. Cupyxus J[.B. O6mu#t kypc Qu3HKH: yuebHOe nocobue 1t By30B B 5 T. — M.: Gu3MaTiIuT, 2005-
2006.
T. 1: MexaHuka. — 5-¢ H31., crepeoTulr. — M.: GU3MaTiInT, 2006. ~ 560 c. (B 6ubmmorexe — 101
IK3.).
T. 2: TepMOIUHAMHKA U MOJIEKYJLIpHad $usnka. — 5-¢ w3d., uenp. — M. dusmarnuar, 2006. -
543 ¢. (B 6ubnuorexe — 100 9K3.).
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T. 3: DnexTpuyecTBo. ~ 5-¢ U3, cTepeoTHIL. — M.: ®usmarimrt, 2006. — 654 ¢. (B 6ubanoreke —
100 5k3.).
T. 4: Onruxka. - 3-e u3n., crepeotun. — M.: @usmartiut, 2005. - 791 ¢. (B 6ubmnorexe — 101
3K3.).
T. 5: Atomnas u snepuas dusnxa. — 3-e usg., crepeoruit. — M.: ®@usmataut, 2006. — 782 ¢. (B
Gubinoreke — 100 »x3.).

3. 3ucman I' A, Togec O.M. Kype o6ueii $usuxu. B 3-x 1. [Dnexrponnsiit pecype] —~ CI16.: Jaus,

2007.

T. 1: Mexanuxa. MonekynsapHras ¢usika. KoneGanus 4 BOIHbL — 7-¢ H3. — 352 c. Pexum noc-

Tyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll id=505.
T.2: DnextpuuectBO M MarHeTHsM. — 7-e m31. —352c. Pexim aocryna on-line:

http://e lanbook.com/books/element.php?pl1l ¢id=25&pll id=151 ¢ komiprorepoB TYCVYP.
T. 3: OnTuka. Gusuka atomMoB 1 Monexyst. OH3MKA ATOMHOTO sfipa ¥ MHKPOYacTHIL. —~ 6-€ U311, —
512 c. Pexum JocTyTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=508.

12.2. lonotuurebHast iATepaTypa:

1. Cagenben U.B. C60pHHK BOIIPOCOB U 3a1a4 1o o61mei uzuke. [DnexTponusi pecype] — 5-¢ us.,
CTepeoTHII. - CII6.: Jlans, 2016. - 292 c. Pexxum Jloctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=71766 ¢ koMnerotepos TYCVP.

2. Uponos ML.E. Mexanuka. OCHOBHbIE 3aKOHBL, — §8-¢ H311., crepeoTuil. — M.: BUHOM. JlaGoparopus
3Hauui, 2006. — 309 c. (B 6ubmuorexe — 99 3K3.).

3. Mponos UL.E. ®usuika MakpocucteM. OCHOBHBIE 3aKOHBL — 3-¢ u3l., crepeorun. — M.: BUHOM. Jla-
Goparopus 3Hanuit, 2006. — 207 c. (B Gubnuoteke — 50 9K3.).

4. Mponos N.E. Dnextpomaruernsm. OcHOBHBIE 3aKOHBL: YuebHOe riocobue st BY30B. — 5-€ H311. — M.:
BUHOM. Jla6oparopus 3nauuit, 2006. — 319 c. (B 6ubnunorexe — 101 sx3.).

5. Mponos U.E. BosnHoBble nponeccsl. OCHOBHBIE 3aKOHBL: y4ebHoe nocobue. — 3-e u3g. — M.: BUHOM.
JlaGoparopus 3uanmit, 2006. - 263 c. (B 6ubmuoteke — 100 9K3.).

6. Uponos U.E. KsautoBas ¢usika. OCHOBHBIC 3aKOHLI: YuebHoe mocobue Uit By30B. — 2-€ 3.,
nom. — M.: BUHOM. Jla6oparopust 3uanuii, 2004. — 256 c. (B 6ubnunorexe — 100 x3.).

7. Upogos W.E. 3anaun no obimeit ¢usuke: YueGHoe nocobue s BY30B. — 7-€ U3/, CTEPEOTHIL. —

M.: BUHOM. Jla6oparopus 3uanuii, 2007. — 431 c. (B 6ubnmmotexe — 496 5k3.).

8. Ueptos A.T., Bopobrés A.A. 3amaunnk mo ¢usuke: Yuebnoe nocobue mis BTY30B. — 8-¢ U3, ne-
pepab. 1 non.— M.: @usmariur, 2007. — 640 c. (B 6ubnmotexe — 99 »k3.).

9. Bonbkernmreitn B.C. C6opuuk 3axad 1o obiemy kypcy ¢pusuxu: Vuebroe nocobue s BTY30B. —
12-¢ m3n., menp. — M.: Hayka, 1990. — 396 c. (B 6ubamorexe — 148 ak3.).

10. Koseipe A. B. Kypc nexuuit mo ¢usuke: Yuebnux. — Tomck: TYCVP, 2007. - 421 ¢. (B 6u6-
Joteke — 697 3k3.).

11. Kananmmxos H.IL., Koxeprukos HM. ®dusuka, Nureprer-tectupoBanyie 6a3soBBIX 3HAHMIL [Drex-
TpoHHBI  pecype] —1l-e ma  —CII6.: Jlamb, 2009. —160c. Pexum nocryma  on-line:
http://e lanbook.com/books/element.php?pl 1 cid=25&pll_id=172 ¢ xommsrorepos TYCVP.,

12. Jlososckuit B.H. Kype dusnku. B 2-x 1. [Dnektponusiit pecype] — 6-¢ u3., HCIp. H JOI. —

CII6.: JIans, 2009,
T. 1: ®usudeckue OCHOBHI MEXAHHKH. ONEeKTpHYeCTBO U MarHeTHsM. Ousuka koyeGanuil u
BOJIH. =576 c. Pexxum J0CTyIa on-line c KOMIIBIOTEPOB TYCYP:
http://e lanbook.com/books/element.php?pl 1 cid=25&pll_id=236.
T. 2: Kpaurosas ¢usmka. CraticTiueckas usnxa u TepMonHHAMHKA. CospemenHnas dusuye-
cKas KapTHHa Mupa. - 608 c. Pesxum J0cTyna on-line:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=239 ¢ koMmreoTepos TYCVP,

13. Casenpen 1.B. Kypc obmeit dusuky. B 3-x 1. [Dnexrpornsri pecype] — CI16.: Jlans, 2011,
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T. 1: Mexanuka. MosexynaspHas ¢pusuxa. — 11-e U3/, CTEPEOTHIL. — CII6.: Nanp, 2011. —432 c.
Pexum JIOCTymna on-line c KOMIIBIOTEPOB TYCYP:
hitp://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=2038.

T. 2: DnekTpuuecTBO M MarHetusM. Bosanbl Onrtuka. — 11-e m3n., crepeorun. — CIIO.: Jlanb,
2011. ~ 496 c. Pexum JocTyna on-line c KOMIIBIOTEPOB TYCYP:
hitp://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=2039.

T. 3: KpautoBast onTHKa. AtomHas (uzuxa. Pusuka TBEpHOro Teia. PU3MKa aTOMHOTO fjpa H
37eMEeHTapHbIX 4acTHI. — 10-e u3/., CTepeoTHIL. — CII6.: Jlans, 2011. — 320 c. Pexum gocryna
on-line c KOMIOBIOTEPOB TYCYP:
hitp://e lanbook.com/books/element.php?pl1_cid=25&pl1_id=2040.

14. ®pum C.3., Tumopesa A.B. Kypc obme#t duszuxu. B 3-x 1T. [OnexrpoHHbIH pecypc] — CII6.:

Jans, 2009.

T. 1: dusHyeckue OCHOBBI MeXaHHKH. MonekynspHas ¢usnka. KoneGanust u BOJHBL — 13-e
wsn., crepeotmn. — CII6.: Jlaws, 2009. - 480 c. Pexum jgoctyna on-line:
hitp://e.Janbook.com/books/element.php?pll_cid=25&pll_id=416 ¢ KOMILIOTEPOB TYCVYP.

T. 2: DrnexTpHYecKHe H DJIEKTPOMArHeTHYCCKHE SBICHHA. — 12-e m3x., crepeorun. — CII6.:
Jlans, 2009. —-528 c. Pexum Jloctyna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=418 ¢ KOMIbIOTEPOB TYCVP.

T. 3: Onrtuka. ATomuas ¢usuka. — 10-e u3j., crepeorurt. — CII6.: Jlanb, 2009. — 656 c. Pexum
JocTyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.

12.3. YyebHo-MeTOqHYECKHE M0CO0Hs M IIPOrpaMMHoe odecrieueHne

1. Vaebro-memoduueckue nocobua O1a NPAKMULECKUX 3AHAMUIL U CAMOCHOAMENbHOU pabomet
[DexTpoHHBIH pecypc]:

2.1. Yyxkos FO.IT. PaboTa 1 sHeprus. 3aKOHBI COXPAHEHUS B MEXaHHKE: cOOpHUK 3a7a4 Uil
npaxTHdeckux 3austuit. — Tomck: TYCYP, 2010. — 24 c. Pexum mocryna cBOOOIHBIA [UIS CKaiu-
paaus: http://edu.tusur.ru/training/publications/1100.

2.2, Jlsuus A.B., Marasurrnko A.JL, Tposu JL.A. Monexyisaphas $pusnka: COopHUK TecTo-
BBIX BOIPOCOB JUISl CAMOCTOSTENBHOH pabOThI K UL MPAKTHIECKHX 3ausTHi. — 2009. 30 c. Pexum
J0CTyIa CBOOOMHBIH /I CKaUHBAHHS: http://edu.tusur.ru/training/publications/1234.

2.3. JIsumn A.B., Marasursukos A.JL, Opiosckas JI.B. TepmonuHaMHKa. Yactp 1: COopHHK
TECTOBBIX BOHPOCOB sl CAMOCTOATEIBHON pabOThl M IS MPAKTHYCCKHX sagatuit. — 2009. 43 c.
PesxuM JI0CTyIIa CBOOOAHBIH [T CKauMBaHus: hitp:// edu.tusur.ru/training/publications/1235.

2.4 Taneesa A.W., Jsunn A.B., Marasunnukos A.JL. Tepmojuuamuka. Hacts 2: C6opHHUK
TECTOBBIX BOIPOCOB Il CAMOCTOATEIBHOH pabOoThl M A MPAKTHYCCKHX sansaTHil. — 2010. 22 c.
PexxuM goctymna cBOOOIHBIN JUIS CKauMBAHHA! http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuii I0.A. Bonropas ontuka: Meroauyeckoe nocobue. COOpHUK TECTOBBIX BO-
MPOCOB. - 2009. 24 c. Pexum JIOCTYIIa cBOOOIHBIN U CKAQYUBAHUA:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxkos FO.II.  DieMeHTBl aTOMHOH Gu3NKE M KBAHTOBOH MEXaHMKH! YyeOHo-
MeTomrueckoe mocobue. COOPHHK TECTOBBIX BOTPOCOB. — TOMCK: TYCVYP, 2011. - 68 c. Pexum
JocTyila cBOOOIHBIH /1 CKaYHBAHHA: http://edu.tusur.ru/training/publications/1104.

2 Vuebno-memoouueckue nocobua O/ 6bInOHEHUA NA6OPAMOPHbIX pabom [DnexTpoHHBIH pe-
cypel:

3.1. Bypaosunus B.A., Tposna JLA. JlunaMmuka MasTHHKA O6epbeka: Metoaudeckue ykasa-
mus Kk JrabopatopHoit pabore. —2007. 13 c. Pexum poctyna cBOOOIHBIN M1 CKAYUBAHMS!
http://edu.tusur.ru/training/publications/918.

3.2. Taneena A.U., Meanosa E.B. M3yuende 37€KTpPOCTaTHYCCKOrO MOJIA: MeTtoauueckHe
ykasauHs k JjaGoparopHoil pabore. —2011. 11 c. PexxuM pocryna cBoOOMHBIA UL CKaYHBAHHA
http://edu.tusur.ru/training/publications/926.
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3.3. MBanosa E. B. M3yuenue MarHutaoro moss KpPYroBOro ToKa: Meronnyeckue ykazaHus K
nmaboparopHoil  paGote. —2007. 12¢. Pexum nocryria  cBOOOJHBIA A CKAUHBAHUS:
http://edu.tusur.ru/training/publications/863.

3.4. bypauesckuit 10.A. Onpenenenne yneapHoro 3apsiia NCKTPOHA METOJOM MarHeTpOHA:
Meronuyeckie ykasanus k mabopatoproit pabote. — 2011, 14 ¢. Pexum JOCTyNa Ui CTYHAEHTOB,
corpynaukoB TYCVP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuuun B.A., Tposu JI.A. Usyuenne 3aTyxarommx JJICKTPOMArHUTHBIX KOJIeOaHHii:
Metonnueckue ykaszanns k naGoparoproii paGote. - 2007. 14 ¢. Pexum JocTyna cBOOOMHBIN 1jist
ckauyMBanud: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JI.B. Hsyyenue untepdepennun J1a3epHOTO H3y4eHus: MeTonudeckde yka-
3anus K Jjabopatopoit pabore. —2010. 9c. Pexum ocryna cBOGOIHEIN IS CKAYHBAHUS:
http://edu.tusur.ru/training/publications/91 1.

3.7. ®enopor M. B., Bypnosuuun B. A. Buemnuit doroadpdext. Usyuenue 3axona Cronero-
Ba W 1poBepka Qopmynel DitHmrelina: MeTonuyeckue ykasaHus K saboparopHoi pabote. — 2009.
11 ¢. PexxnM noctyna cBoGOAHBIN A1 CKAYMBAHUS: http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupwiios A.M. Hecnenosanue CIIEKTpa aToMa Bojopoaa: Metoauyeckue
yKazaHus K JabopaTopHoii paGote. —2011. 18 ¢. Pexum nocryna cBOOOIHBIN A9 CKauYHWBAHUS:
http://edu.tusur.rw/training/publications/917.

3. Komnoiomepuvie npozpammst modenuposanus Hekomopulx usuyeckux aenenuil ¢ nabopa-
MOPHOM Npakmukyme.
12.4. ®onna onenounsix cpencrs (POC)
DOHI OUEHOYHBIX CPE/ICTB PHBENEH B IPHIIOKCHHH | K JaHHOMN [IporpamMme.

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAUCIUIIJINHBI

Jnst obecnevenus dTeHus Kypca NeKuHil HCIOMB3YeTCS CENHANbHAS JICKLHOHHAS ayouTopus Ka-
denprr pusmku (230 ayn. ®IT), ocHaménnas MYJIbTHMEJHHHBIM IIPOEKTOPOM, KOMIBIOTEPOM H JKpaHa-
MH. Jlis obecnieyenns naGopaTopHbIX paboT mo dusuke HCIOJIB3YIOTCS 6 CHENHATM3HPOBAHHLIX (1101
pasaHYHbIC pasaensl Kypea) JabopaTopun Kadeapbl GH3HKH, OCHAIEHHBIE COOTBETCTBYIOILIMMHU Jlabopa-
TOPHBIMH yCTAHOBKaMH, MaKETaMH, CTCH/IAMH H KOMIIBIOTEPHBIM 060PYI0OBAHHEM.

14. METOAUMYECKUE PEKOMEHJAILIUU IO OPITAHMU3AIINU U3YUYEHUS JAUC-
HUITJIUHBI

O6BEM 4acoB, NPELYCMOTPEHHBIX YUeGHBIM ITAHOM IS H3YYEeHHs Kypca (HU3UKH, HE I03BOJISET
PacKpRITE B JIEKIMAX HOAPOOHO U riiyboko Martepuai. [1osToMy mpH peanusanun [IPOrPaMMBl CTYICHTEI
AOJGKHBL TOCTATOYHO MHOTO pabOTaTh CaMOCTOSTEBHO Kak MPH MOBTOPEHHH JIEKIHOHHOTO Marepuana,
TaKk | IOAroTOBKE K MPAKTHYECKHM, 1a00PaTOPHEIM H KOHTPOJIBHBIM 3aHATHAM. [ obecledenHs 3¢-
(DEKTHBHOTO YCBOGHHS CTY/IeHTAMH MATEpPHATOB JMCIHILTHHEL HeOOXOJUMO Ha IIEPBOM 3aHATHH obecrie-
“UTH UX CIIHCKOM BOIPOCOB, ITOJUICKALIMX H3YUCHHIO, CITHCKOM OCHOBHOM M JIOTIOJNHUTEIBHOMN auTepa-
TYPBI JUISL CAMOCTOSITEIIEHON paboThI.

JIis TeKymiero KOHTPOJS YCIIEBaeMOCTH H HNPOMEXYTOYHOH aTTeCTAllHH HCIOJB3YETCS TECTOBBII
KOHTPOJIb 3HAHUH,

Ha sexumsax Heo6xoammo ofpaimmath BHHMaHUE HA OCOBECHHOCTH IPUMEHEHHS pacCMaTpHBAEMOTO
MAaTepHaa B IMOCIACYIOIMX KypeaxX, a Takke B Oymyineii podeccHOHATbHOM NeaTeIbHOCTH.

17
CornacosaHa Ha noprtane N2 11561



Mpunoxkenue 1

desepancHoe rocyaapcreeHHoe GroaseTHoe obpasoBaTenbHoe yupexaeHme Boicllero
npodeccuoHanbHoro o6pazosaHms

«TOMCKWW TOCYAAPCTBEHHbBIN YHUBEPCUTET CUCTEM YMNPABNEHUA U PALNOINEKTPOHUKN» (TYCYP)

4~ VTBEPKIAIO
TNpopextap 1o yuebuoir pabore
% - - -TLE. Tposin
‘ f/ ILE. Tp

7.

2016w,

®OH/, OLIEHONHBIX CPEACTB 110 YYEEHOWN AUCLIMI/IMHE (ITPAKTUKE)

DPUIUKA

(nonroe HaumenosaHme yuebHoii AUCUMIUIMHBI MK NPAKTUKM)

YpoBeHb 0CHOBHOI 06pazoBatenbHOI nporpammet 6akanaspuar
(6akanaspuat, maructpatypa, cneumnanurer)

Hanpasnenue(s) noarorosku (cneynansHocts) 11.03.03 KoHctpyupoBsanue n TexHonorua 3/IEKTPOHHbIX CpeacTs

(noaxoe HaumeHoBakHue HanpasneHna NoAroTOBKHU (CrieLManbHOCTH))
Npo¢unnb(u) 11.03.03 KoHcrpyuposaHue u TEXHONOIMA INEKTPOHHbLIX cpeacTs

¢opma Oﬁy‘{eHMH OYHAA(ouHan, ouHO-3304HaAA {BeyepHan), 33aouHan)

®akynbter_ OB -(pakynbrer 6e3zonacHocT)
(cokpausenioe n nonHoe HaumeHoBaHue dakynsreta)

Kadeapa_KUBIBC (KomnnekcHoii uHpopmaumnoHHow 6ezonacHocTu 3NEKTPOHHO-BLIYHUCUTENBbHHbIX cpeacTs)

Kypc 1,2 Cemecrp_ 2,3

YuebHbiii nnan Habopa __ 2013 roaa u nocsieayowmnx ner.

3aver cemecTtp And. 3auer cemectp

dk3ameH _ 2,3 cemecrp

Tomck (2016)
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1 Bgenenue

®onx ouenounsix cpencts (POC) spnsieTcs NPpHIIOKeHHEM K pabodell mporpamme
AMCUMIUTMHBL  (NPaKTHKH) M IIPEACTaBiseT  coboi COBOKYITHOCTb ~ KOHTPOJILHO-
HSMEPUTEIIBHBIX MAaTepHaJIOB (THITOBbIE 3a/a4H (3aaHUs), KOHTPOIbHEIE PaGOThl, TECThI 1
JIp.) X METOMOB MX HCIOJB30BAHHUS, IIPEHAZHAYEHHBIX [N U3MEPEHHS YPOBHS JOCTHIKEHHS
CTYNEHTOM YCTAHOBJIEHHBIX Pe3YJIETaTOB OOyUEHHS.

®OC 1o AHCUMIUIMHE HCHONB3yeTCs IpH  [IPOBEJICHHH TEKyLUero KOHTPOJIS
yCeBaeMOCTH Y TIPOMEKYTOYHOM aTTeCTALHH CTYIEHTOB.

Ilepevenn 3aKkperuieHHBIX 3a JUCHMILIMHON KOMITeTeHIHi IIpUBeeH B Tabuie 1.

Tabauna 1 - IMepeyens 3aKperIeHHbIX 32 TUCIHILIHHON KOMIeTeHI Uil

JTanel GpopMuUpoBaHH

Kon DopMyTHPOBKA KOMITETEHIIHH
KOMIeTeHIHH
OIIK-2 CNOCOBHOCTL  BbLIABNATL  €CTECTBEHHOHAYHHYIO CYULHOCTb 1. Jlomwxed  3HaTh
npobnem, BO3HMKAOWMX B xOfe NPOPECCMOHANBHON | 3aKOHLI NPUPoAbl U OCHOBHbIE
OEeATeNbHOCTH, npusnekars ans ux petwenuna | pusunueckue 3aKOHbI B
COOTBETCTBYIOWMI GUIMKO-MATEMATUUECKMI annapaT; obnactn MexXaHUKK
TePMOAUHAMUKH

INEKTPUYECTBA U MArHeTU3Ma,
ONTHUKN N AaTOMHON PU3UKM.

2. Jlomken YMEThH
MPUMEHATL dunsnveckmne
33KOHbI ana pelueHun

NPaKkTUYecKux 3aaau.

3. Jloipken BJIAJETH
HABBLIKAMH MPaKkTUYeCKOTo

NPpUMEHeHUA 3aKOHOB
du3nkn. Bnagetb npuémamu
npeactasnerHus n o6pabortku
IKCNEPUMEHTANbHBIX AaHHbIX.

2 Peannsauus kommerenumii
1 Komnerenus OIK-2

OIIK-2:  cnoco6Hocts  BbinBAsTH ECTECTBEHHOHAYYHYIO  CYWHOCTb  Npobriem, BO3HMKAWHUX B  xoge

ApodeccroHansbHoOi aeaTensHocTy, PUBNEKATL ANA WX PeWeHWs COOTBeTCTBYIOLLMI $U3MKO-MaTeMaTUUECKIi
annapar.
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Jlnst pOpPMHPOBAHKS KOMIIETEHIMA HEOOXOAMMO OCYLICCTBHTE PSAJL STAIOB. Dranbl HOPMHUPOBAHHS

KOMIIETCHIIUH, T[IpUMCHAEMBIC JId 3TOr0 BHIBL 3aHATUH H HCHOJB3YEMBIC CPEICTBA OLCHHBAaHUA

[IpeICTaBcHbI B TabnHLE 2.

Ta6auna 2— dranst GopMHPOBAHHUSA KOMIIETEHIMM H HCTI0/IB3yeMble CPEACTBA OCHHBAHMS

Cocras 3uarb Ymersb Baagers
HABBIKAMH
3aKoHbl  NpUpoAb! M
MPaKTUYECKOro
OCHOBHblE  dM3NYeCKue
npUMEHeHUA
3aKOHbI B obnactu
nNpUMeHATb  Gu3nyeckue | 3aKOHOB dur3nKn,
MEXaHUKM i
3aKOHbl ANA  pelweHwus | Bnagets npuemamu
C TePMOAMHAMUKK
oJepKaHHe ITAIIOB NpakTUYEeCcKuX 3aaau. npencTaBaeHun “
3N1eKTpUYecTBa
06paboTku
MarHeTu3mMa, ONTUKK

aTOMHOW QUIMNKM.

3KCNePUMEHTANbHbIX
AAHHbIX.

Bubl 3aHaTai

e Jlexnuu;
o IlpakTnyeckue
3AHATHS,

e [lpakTHueckue
3aHATHS,
e Jlaboparopusic

e JlaboparopHbie

Hcnosbp3yembie
cpe/cTBA OMEeHUBAHHS

e (CamocTosTenbHas paboTEL, paGoThL.
paboTa CTyIeHTOB. e CamocrogTeibHas
pabora CTyIEHTOB.
e KoHTpoibHasg
e Tect; paborta; o Tect

o KomnoxksuyM;
e DK3aMEH.

3aJIaHHeE;
o Tect

e HumusuayaibHOe

e YcTHBIN ONPOC.

Oonmme XapaKTepHCTHKH nmoxasarejiei u KpHTCpPHEB OLICHHBAaHHA KOMIETCHIIMH HA BCEX yTanax

npuBegeHsl B Tabauue 3.

Ta6auna 3 — Ofmue XapaKTePHCTHKH IoKa3aTe el H KPHTEPHEB OLEHUBAHHS KOMIIETEHIIHH 1o

Tanam
IMokazare/n H
3HaTh Ymern Baagers
KpHTepHH
Obnanaet Obnagaer
Kontponupyet padory,
. (aKTHIECKMMH U JIHANa30HOM
O1ian4yHO (BLICOKHH [IPOBOJIUT OLEHKY,
TEOPETHYECKUMHU IPaKTHYECKUX
yPOBeHb) . COBEPIIEHCTBYET
3JHAHUSMH B yMeHHil, TpeOyeMbIX .
JeHcTBHS PaboTHL
nipenenax UL pa3BHTHS
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H3ydaeMoH o0macTH | TBOpUYECKHX
¢ NOHHUMAaHUEM pelLIeHnit,
IrpaHuil abcTparupoBanus
IIPUMEHHUMOCTH. npobiiem.
Obnanaer beper
3HaeT (axThl,
IHanazoHOM OTBETCTBEHHOCTb 34
IPHHIIHIIEL,
IPAKTHYECKHX 3aBeplIeHHe 3a/1a4 B
. IpoLlecchl, 001He N
Xopomo (6a30BbIii YMCHHH, TpeOyeMbIx HCCIIEIOBAaHHH,
TIOHSATHS B
YPOBeHb) JUTSI pELICHHS] npucnocabiauBaer cBoe
npenelax
. OlpeneNneHHbIX [IOBEJIEHHE K
U3y4daeMoii
npodineM B obactu 0OCTOSTE/ILCTBAM B
o0sacTH.
UCCJIEI0BAHUS. peleHnu npodiem.
Ob6nanaer
OCHOBHEIMH
O6mamaer
YaosaersopurennHo YMEHHUSIMH, Pa6oraet npu npsamom
. 6a30BBIMH OGIIIMMHU
(MoporoBbIii yposeHs) TpeOyeMbIMH J1Is HaOJIONeHUH.
3HAHHSMH,
BBITIOJTHEHHS

ITPOCTHIX 3a1ad4.

CDOpMyJIHpOBKa IMoKasarened u KpHTEpUEB OLEHWBAaHUS JaHHOU KOMIICTCHIIHNH

npuBeeHa B Tabiuiie 4.

Taﬁ.mma 3 — Iloka3areiu u KPHTE€pHH OHCHHBAHHSA KOMIIETEHIHH HA HTanax

Hoxa3zarean u

3Harth Ymern Bnanern
KPHTEPHH
ananusupyem cessu
MEHCOY PABIUYHBIMU
yp ®  80600H0
Qusuyeckumu cnocoben
. NpUMeHsem Memool
NOHAMUAMU, PYKOBOOUMb
pewienus 3a0ay 6
npeocmasisiem MECOUCYUNTUHAPHO
HE3HAKOMBIX . .
CcHnocoowbl U " KOManooil;
cumyayusx;
[0) pesyremamol ¢80600H0 611a0eem
TIHYHO *  ymeem p
. UCROABLIOBAH U A3HBIMU cnocobamu
(BBICOKHI Mamemamuyecku P
DANUYHBLX I npeocmasienus
YPOBeHb) Qusuueckux P Qusuneckoii
- apeyMeHmupoeanto
MoOenet, uHgopmayuu 6
00Ka3bI8aMDb .
Mamemamuyecku epaguyeckoi u
RONOANCEHUS g
obocHosbisaem . MamemMamuyeckon
NpeoMemHou
8b100p Memoda u Gopme
obnacmu 3nanua
RIQH peutenus
3a0avu
ROHUMAem 853U ®  CaMocmosmenvuo Kpumuyecrku
Xopouo (6a30BbIii MeNHCOY PAZNUYHBIMU nodbupaem u ocmuicaueaem
YPOBeHbB) Quzuveckumu eomosum ons HONYHEHHbLe 3HAHUA,
NOHSIMUSIMU, SKChepumeHma KOMRemenmen 8
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umeem neobxooumoe PAZNUYHBIX
npedcmasienue o obopyoosanue; cumyaywix (paboma
Qusuveckux npumensiem mMemoovt 8
MOOENAX, peuienus 3a0a4 6 MENCOUCYUNAUHADHO
apeymenmupyem HE3HaKOMbIX it komanoe);
evi6op Memooa CUMYAYUAX, gradeem pasHbIMU
pewenus 3a0a4u; ymeem KOppexmHo cnocobamu
cocmasnsiem niaH gbipaicamos U npeocmagLeHus
peuteHus 3a0a4u; apeyMeHmupOSanHO Pusuyecrkou
epaguuecku 060CcHOEbI6aMb ungopmayuu
wuiocmpupyem HONONCEHUA
3q0ayvy npeomemHou

obnacmu 3HaHUA
daem onpedeneHus
OCHOGHBIX NOHAMUU;

ymeem pabomamsp o
60CHPOUIEOOUM -

CRpAasoYHOU giraoeem
OCHOGHbIE Aumepamypoii; oeueil

; mepMuHon02uel
pusuueckue gaxmeot, panp P .
uoen: ucnonb3yem npeoMemHol
H
VI0BAETBOPHTEbH pacnosHaem npubOpbl, YKA3AHHbLE obnacmu 3HaHUA,
" 8 OnuUCaHuU cnocobex
o (moporoBbid gusuueckue .
DBbEKIbL nabopamoprou KOPPEKMHO
YpOBEHb) ’ pabomoi, npeocmagume

3HAem OCHOBHbIE

ymeem 3HAHUA 8
MemoObl peuteH sl .

npedcmaenimo MaAmeMamu4ecko
MUnOBbIX 3a0a4 U 9

pe3yibmamel c60e gopme
yMmeem ux

pabomul
NpUMEHAMb HA
npakmuxe

3. TunoBbIE€ KOHTPOJIbHBIE 3a1aHHA

HJISI pead3aiinu BBILIETIEPCYHCICHHBIX 3a1a4 06y‘1€HI/IH HCTIONB3YIOTCA CIENYIOUIHC Marepuasibl:

—  THIIOBBIe KOHTPOJIBHBIE 33/IAHHS W HHbIE MaTepHaslbl, HEOOXOIUMBIE 1L OUCHKH 3HAHWHN, YMECHHH,
HABBIKOB M (M/IM) OINBITA JEATENBHOCTH, XapaKTepPH3yIOUIUX 3Tallbl GopMUpOBaHHS KOMIIETCHIHH B
npollecce 0CBOEHHA 06pa3oBaTe/IbHON IPOrpaMMBbl, B COCTABE:

3.1. Tecm:

3.1.1. Tembl mecmogbix 3a0aHuii 018 NPAKMUHECKUX 3AHAMUIL:

1) Kunematuka ocTyIaTenbHOIO JBHKCHHUS;

2) KnreMaryuka BpaliareJJbHOTO JIBHIKCHHS,

3) JluHaMMKa [OCTYNATebHOTO JIBHIKCHHUS,

4) JluHamuKa BpalareIbHOTO JBHKEHHUA,

5) MonekynsipHas ¢u3uxa. KiaccHueckue CTaTHCTHRY,

6) TepMOJMHAMHKA,

7) 3akon Kynona. HanpsokeHHOCTB;

8) INorenuua,

9) MeTa/lisl B AUIEKTPUKU B JJEKTPOCTATHIECKOM 1071€;
10) MarautocTaTika;
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11) Jisikenue 3apsaos u TOKOB, paboTa B MArHUTHOM TI0JTE;
12) SIsneHue snexrpoMaruuTHOM UHAYKUHH. DHEPrus noJs;
13) l'apmonnueckue xonebanus;

14) Co6Goanbie u BBIHY)KJICHHbIC KOJIeGaHHUs;

15) Bonner;

16) Unrepdepenuns cera;

17) Iudpaxius;

18) HNonspusanus;

19) TennoBoe uznyuenue:;

20) Bremnuit poroaddexr;

21) Bremmnnit gorosddexr. dppext Kommnrona;

22) ®oronsl. [laBnenue ceera;

23) Cuexrpsr;

24) Bonuosrle cBoiicTa MHKpPOYACTHIL;

25) DnieMeHTBI KBAaHTOBOM MEXAHHUK.

TIpumep mecmosozo 3adanus ona npakmuyecrozo 3anamun;

JduHamMHuKa mocTynaTeIbHOTo IBHsKEHH S
Bapnanur 1

1. Cuna - s70...
BriGepure npasuisnoe okonuanue Haubosee OOIIEro onpeie/ieHust CHITHL

1)...dusnyeckas Be1nuuMHA, YHCIEHHO paBHast MPOU3BENEHHIO MAcChl TN Ha €ro yCKOpeHHe.
2)...00mas KonMyecTBeHHAs Mepa BO3JICHCTBHS OJJHOTO Tefla Ha Apyroe.

3)...¢usnyeckas BennumHa, OIIPENEIIAIOIAs CKOPOCTh JIBHIKCHHS TeJla.

4)...bu3nueckas BeTHINHA, YHCTEHHO paBHas OBICTPOTE U3MEHEHHS HUMITYJIbCA Tela.

2. Kakas U3 npHBeJeHHBIX HHXKe dopmyn onpenenser Tperuit 3akon HproTona?

o d . F
) mV=p: 5 F="P W= i) By =Ry,

Otsets: 1) a,1; 2)6, B; 3)a; 4)6; 5)B; 6)T.

_)
3. Marepuasbnas Touka M aemkercs o OKPYXKHOCTH €0 cKopocTeto V. Ha puc. 1 mokasan rpagpux
— -
3aBHCHMOCTH V. OT BpeMeHH ( T — e AMHHYHBIN BEKTOP HOIOKUTEIBHOTO HANpaBeHus, V, — npoekims V

Ha 5T0 Harpasienue). Ha puc.2 ykaxute HanpagiieHHe CHITB, REeHCTBYIOMIEH Ha T.M B MOMEHT BpeMenH 7.

Puc. 2

Puc. 1

4. B kaKkoM cirydae MaTepHaNbHAS TOUKA JBHKETCS PaBHOMEPHO 110 OKPYKHOCTH?
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OTBETHL:

1) Eciu HanpasiieHHe CHIIbI, TPUIIOKEHHOH K TOUKE, COBIANACT C HALIPAB/ICHUEM CKOPOCTH.

2) Ecnu cuna, NPpUIIOKEHHAs K TOYKE, HAllpaBjieHa NpOTHBOIONIOXKHO HAIPaBICHHIO CKOPOCTH.
3) Ecii cuna nepueniuKysispHa CKOPOCTH H HENIPEPRIBHO MEHAETCS O MOIYIIO.

4) Eciu cusia, NPUJIOKEHHAs K TOYKE, [EPIICHIMKYIAPHA CKOPOCTH H [IOCTOAHHA IO MOJIYJIIO.

5. Te10 Maccoli 2 Kr, IBUTasiCh TOPH3OHTANBHO CO CKOPOCTHIO 20 M/C, monasio B BA3KYIO cpely, [AC €ro
CKOPOCTH YMEHBIIHIIACh PABHOMEPHO 32 3 ¢ 110 5 mM/c. Onpenenuts B CH Moxyiis CHITBI COPOTUBIICHUSA
Cpelibl.

3.1.2. Tembl mecmogsix 3a0anuil 011 1a6OPAMOPHBIX 3AHAMUNL:
1) KunemaTuka paBHOYCKOPEHHOTO BPALICHUS,
2) Wsyuenue pacnpeneneius Maxcena;
3) M3yueHne 37€KTPOCTATHUECKOrO MO,
4) Omnpenenenye yIeNbHOTO 3apsijia IEKTPOHA METOIOM MarHeTpOHa;
5) VsyueHue 3aTyXaroIUMX 3JI€KTPOMarHUTHbIX xosebanui;
6) W3ydenue uHTepbEepEHIIHH JIA3ePHOTO U3TyqeHns. OnbIT IOHra;
7) Wsyuenue audypakiymy Ja3epHOro H3MyYEHHs OT IUEIH H HUTH,
8) Buemnmit poroapdext. M3yuenne 3akona CTONETOBA U IIPOBEPKA bopmMy sl DifHIITEHHA;
9) M3yuenue cnekTpa aToMa Bojgopoja. (IlocTosHHas Punbepra).

Ipumep mecmogozo 3a0aHUA ONIA 1ABOPAMOPHOZ0 3AHAMUA:

Onpeaesienne yleJbHOTO 3apA/Aa 3IeKTPOHA METOI0M MarHETPOHA
Bapuant 2

1. I'lo xaxoi TPacKTOPHUU ABHIKCTCA B obmemM ciyvyae 3apspKCHHad HacTHila B OJTHOPOJHOM MATHHTHOM nose?

Otserst: 1) 1o npsamoii; 2) o mapaGorne; 3) mo runepGosie; 4) 10 CIUpay; 5) 10 OKPYKHOCTH.

2. [NapannenbHO NPSMOMY HPOBOIHUKY Ha HEKOTOPOM PAacCTOSHHH OT Hero,
JIBHKETCS CO CKOPOCTBIO ¥ IIEKTPOH. YKa3aTh Ha PUCYHKE HAIPABICHHE CHUJIBI
JlopenIa, AeHCTBYIOLIEH Ha 3JIEKTPOH, ECITH IO MPOBOJHUKY ITYCTUTE TOK I

3. TpH yacTHLB] ¢ OJMHAKOBBIMH MacCaMM H 3apsaiaMH BJIETAIOT B OJHOPOJHOC MaruuTHOC 10JIC C pasHbIMH

CKOPOCTSMH, KaK [OKa3aHO Ha pucyHke. IIpuuém v; < v2 < v3 Kak

—>
Us COOTHOCSATCS MeXK/y cob0it HX TIeprobl BpatueHus 17

—

U;

—»
o 8
e ® 'Y - OTBeTHL: l)T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;
g 9 q

4) Jlnst oTBeTa JaHHBIX HEJOCTATOYHO.

4. MHKpOYACTHI[b! BIETAIOT B OJHOPOJHOE MArHHTHOE IIOJIE C MOCTOSHHOM CKOPOCTBIO, KaK MOKa3aHO Ha
prcyHke. Kako# 3apsijl HMEIOT YACTHIBI?
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a)q=+q 6)q=+q B)q=+q

v

9 Nqr=-q 0Nq=-¢ e)qy=-q;

®

q; ) qr=0; 3)q=0;, u)q=0.

A 4

q3

Orsetsr: 1) a,6,B; 2)T, 1, €; 3)x,3,1; 4)a, e, 3, 5)B, 1, 3; 6) 0, %, H.

S. Kakoe u3 npuBeneHHBIX HUKE BBIDOXKEHHH HpejcTaBseT coboil cuiy,
ACHCTBYIONIYIO HA TIOJIOKHTENBHO 3aPSIKEHHYIO HACTHILY, MBHXYILYIOCS OJHOBPEMEHHO B MEKTPHYECKOM M
MArgaHTHOM NOJsx?

1)F=qE+q[B,6} 2) F=qE’+q[ﬁ,B} 3) F=qE+q(B,5} 4)
F=qE +4(5,B).
3.2. Tembt KonmponbHbIxX padom:

1) Kunemarnka MarepuaibHON TOYKH;

2)  JlmHamuKa NocTynaTessHOro JBHKEHHSI;

3)  DOmnektpoctaTHKa

4)  Pacyer MarHHTHBIX HOMEH, CHIIBI B MATHHTHOM noJe;

5)  CBoGoHble, 3aTyXarONIHE U BBIHYK/EHHBIE KosneOaHus;
6)  Bosnosas ontuka;

7)  KsaHroBas onTtuka;

8)  AromHas ¢pusHka.

Ilpumep koumponsnoii paome::

KgsantoBas ontuka. Teniosoe H3JIyYeHHe
buser 24

1. Temmeparypa abcomoTHO YEPHOTo Tea H3MEHIIACE Ipu HarpeBaHuH oT 1942°C no 1803°C. Bo ckojbko
pa3 yBE/IMUHIIACH TIPH 3TOM MaKCHUMaJIbHAS JIYUEHCTTYCKaTeIbHAs CIOCOGHOCTD?
2. NMeeTcst 18a aGCOMIOTHO YEPHBIX HCTOUHIKA TETIOBOIO u3iydenus. Temieparypa oqHOro U3 HEX paBHa
850 K. Haitmnre temmeparypy APYroro HCTOYHHKA, €CNIH JJTHHA BOJIHBI, OTBEYAIOLIAS MaKCUMYMY €ro
HCIIYCKATENBHOH CIIOCOOHOCTH, Ha 64 HM GOJIbIIe JTHHE] BOJIHBI, COOTBCTCTBYIOLIEH MAKCHMYMY
HCITYCKaTEeJIbHOH CLIOCOOHOCTH MEPBOro HUCTOUHHKA.
3. Ilpu kaxo# Temileparype HHTEIPaIbHAS CBETHMOCTD MIOBEPXHOCTH CEPOTO Tella ¢ Koa(hPUIHeHTOM
nornouernus 0,484 paBHa SHEPreTHUYECKOH CBETHMOCTH a6COMIOTHO 4EPHOTO Tella, HMEIOIIEro TeMIleparypy
1868°C? OtBer nats B rpanycax [lenbens.

3.3. Temsl konnokeuymos:
1)Mexanuka;
2)DnekTpocTratuyeckoe mone;
3)MarauTHOE none:
4)Bonusl, nuTepdepenius, uQpaKiMs, MOAAPH3aLS CBETa;
5)Ksanrosas npupona U3JTydeHHs;
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6)KBanroBasi MEXaHHUKa, CTPOCHHE aTOMOB.

3.4. Crucok uHOUSUOYATbHBIX MEOPHECKUX 3A0AHUN:
1) Kunemaruka MaTepuaibHOH TOUKH,
2) 3aKOHBI COXPaHEHHS B MEXAaHHKE;
3) 3akou Kysnona. HanpsukeHHOCTS;
4) Tlotenuuan u paboTa;
5) JIM37eKTPHKH B JJIEKTPHUECKOM I10JIE;
6) MarHuToCTaTHKa;
7) JlBu>KeHHE 3apsA0B H TOKOB B MArHHTHOM I10J1€]
8) DexTpoMarHMTHas HHIYKIHA,
9) Konebauus 1 BOJHbI;
10) Mutepdepenius;
11) Judpakuus;
12) TeruoBoe U3y4eHHE,;
13) Bretnuit porosddext. Ddpdexr Komnrona;
14) KopriycKy 1ApHble U BOTHOBbBIE CBOHCTBA MUKPOUYACTHIL
15) KaHTOBast MEXAHHKA;
16) KBaHTOBBIE CTATHCTHKH;
17) AToMHBIE CHEKTPBI.

Hpumep unOUEUOYAILHOZ0 MEOPHECKO2O 3A0aHUA:

[Totenuuan 1 paboTa 3MEKTPHYESCKOTO NOJIA
Buiaer 5

1. DIeKTPOH, JBHIasCh U3 COCTOSHHSA NOKOs B SIEKTPHYECKOM II0JI€, JOCTHE CKOPOCTH 1,5-10% km/c. Kakyio
Pa3HOCTh OTEHIHAIOB IPOIEN JMEKTPOH?

2. MeTamnuecKkuil wap paguycoM 61 My 4 ¢ notennuanom 469 B oxpyxaroT He3apsHKEHHOH chepuuecKoi
o6osoukoil pamuycoM 452 mMM. Kaxum OymeT HOTEHIMal IIapa Hocjie TOoro, Kak oH Oynetr coequHEH C
06o04Koit?

3. JIBa TOUEUHBIX JIEKTPHUECKUX 3apsja 56 K u 10 uK1 HaXo/iTCs B BO3LyXe HA PACCTOSHHH 42 CM 1IpyT
ot apyra. OmpeneiuTh MOTEHIMAT MOJSL, CO3MaBAEMOTO OSTHMH 3apAllaMH B TOUKS, HaxojsIeiics Ha
paccTosHuu 60 ¢M OT MEPBOTO 3apsiia i 61 cM OT BTOPOTO.

4. Pamuycel ABYyX IHIPOBOASAIIMX KOHIEHTPHYCCKHUX chep 44 oM u 232 cm. Ha kaxaodl paBHOMEPHO
pacnpeenés 3apsn 277 nKut. Haiiti pa3HOCTh NOTCHIHATIOB MEXILY chepamH.

5. BecKOHEUYHO UIMHHBIA MPAMOU IMPOBOMAIIMA HHIMHIAD PaaHyCoOM 1521 MKM paBHOMEDHO 3apsHKEH C
SMHEHHOH IOTHOCTHIO 3apsaa 8 HKU/M. Onpenenurs pasHOCTb NOTEHIMAIOB JIBYX TOHEK 3TOTO MO,
HAXOISAIHXCS Ha paccTOSHUA 44 MM 1 261 MM OT ITOBEPXHOCTH HWIHH/PA.

6. Onpene/uTh NOTEHIMAT HA paccTOsHMM 31 MM OT OCH OJHOPOJHOIO OECKOHEYHO JIMHHOIO
JMDIEKTPUIEcKoro cTepkis (€ = 15) pammycoM 15 MM, eC/li CTEPIKCHD 3apKEH C 06BEMHOH TIIOTHOCTHIO
20 mxKi/m?. TToTeHIMaT Ha OCH CTEP)KHS IPHHATH PABHBIM HYIIIO.

7. TloTeHIHAT MEKTPUYECKOro IO UMeeT BUI: ¢ =10 x* 432 )+20z° (B). Haitte MOy HanpsHkKEHHOCTH
p Y. p

[10J15 B TOYKE C KOOpAMHATAMH: X =344 cM, y = 261 cMm, z =374 c™m.

3.5. Cnucok nabopamopusix pabom:
1) KuHemaruka paBHOYCKOPEHHOI'O BPAICHHS (Mastauk Obepbexa);
2) HWsyuenme pacnpenenenns Maxcsea;
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3) H3yuenue >1eKTPOCTATHYECKOTO MOJIS;

4) Onpezenenne yneabHOTO 3apsaaa SICKTPOHA METOIOM MarHeTpoHa;

5) H3sydenue 3aTyXaromux d1eKTPOMArHATHBIX KOJTeOaHMIl;

6) Hsyuenue nnrepdepenunu nazepHoro usnydenus. OmbiT IOnra;

7) Buewmnnii porosdderr. Usyuenne zaxona Cronerosa n npoBepka GopMyIbl DHHINTEHHA;
8) Hisyuenne criektpa atoma BOJOpOJIA.

3.6. Tembt 0na camocmonmenvroit padome::

1) Kunemaruxka;

2) JlunaMuka oCTYNaTebHOTO JIBHKCHHS;
3) Jlnnamuka BpamarebHOTO IBHKCHHS,
4) Monekynsipras ¢pu3Hka;

5) Knaccnueckue cTaTHCTHKY;

6) Tepmonunamuka;

7) DneKTpocTaTHKa;

8) Ilocrostuubli TOK;

9) MaruutHoe none B BakyyMme;

10) MarauTtHoe nosie B BelecTne;

11) YpaBueuns Makcsesna;

12) Konebanus;

13) Bonnwr,

14) Bonuosas ontuka;

15) KBanTtoBas onTuka;

15) AtomHas pusuxa.

3.7. Crucok IK3ameHauuoHHbIX 60NPOCOE:

PN R R -

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

2 CemecTp.

Kunemarnxa. HopMaiibHoe o TaHreHIMansHoe YCKOpEeHHe,

Kunemarnka Bpaiarenssoro jsmkenns. CBs3b MEXIy YIJIOBBIMH H JTMHEHHBIMH yCKOPEHHAMH.
Hunamuxa. 3akons! Herotona.

JIBH)KeHHE CHCTEMbI MaTePHAIBHBIX TOYEK.

OcHOBHOE ypaBHEHHE JIMHAMUKH IOCTYIIATENBLHOTO JIBIDKCHHS NIPOU3BOJIBHONH CHCTEMBI TEJl.
Cuitbl B MexaHHKe.

Kunernueckas sueprus.

Pabora u MomHOCTS.

KoncepparusHble cubL

[TorenunansHas sueprus.

CBs3b MeXJy TOTEHIHATBHOM SHEPrHeH U CHITOH,

OCHOBHOE ypaBHEHHE AMHAMUKH BPAIIATEILHOTO JBHKEHHS OTHOCHTEILHO HENOBHXKHOM TOUKH.
YpaBHeHHe IMHAMUKH BPaIlaTeNbHOrO IBHKEHHS OTHOCHTENLHO HETIOABHKHOM OCH.

MomeHT uHepuy.

Kunernueckas sueprus Bpaiaromerocs rea.

Pabota BHemHUX cuit mpy BparneHnu TBEPJIOTO TeJIa.

3aKOH COXpaHEHHS MEXaHHYeCKOH YHEePIUH.

Ynap abcoMmoTHO yIIPYrHX M HEYHPYIHX Tel ¢ TOUKH 3PCHHUS 3aKOHOB COXPAHEHHS.

3aKoH COXpaHEHHS MOMEHTA HMITYIbCA.
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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.
46.
47.
48.
49.
50.
51.

52.

53.
54.

55.

56.
57.
58.
59.
60.
61.

Hennepunanbuple cucteMbl oTcuéra. Cuilbl HHEPUHH.

[IpuHUMI OTHOCHTENIBHOCTH ["anuies.

Pensrusucrckas Mexanuka. [1peodpasoBanus Jlopenua.

CrepcTeus 13 npeobpasosanuii Jloperua. OIHOBPEMEHHOCTL COOBITHI B Pa3HBIX CHCTEMAX
oTcyéra.

Crepctsus u3 npeobpazosanuii Jlopenua. JITiHHa TeN B pasHbIX CHCTEMAX OTCYETA.
CrenctBus U3 npeobpasosannii Jlopenua. JmHTenbHOCT: COOBITHIH B PA3HBIX CHCTEMAX orcuéra.
PessruBUCTCKast KMHeMaruka. CloXKeHHe CKOPOCTEH.

PengaruBHCTCKAst JHHAMHKA.

Pe/ISTHBHCTCKOE BRIPAKECHHE IS SHEPTHH.

B3anMOCBA3b MacChl 4 SHEPTHH,

[TousiTe 06 06wl TEOPHH OTHOCHTEITHPHOCTH.

VpaBHEHME COCTOSHHUSL HAEATBHOTO rasa (YpaBHeHHE Menneneesa-Knanefipona).
Jasierne. OCHOBHOE YPABHEHHE MOJIEKY/IIPHO-KHHETHYCCKOH TEOPHH.

Temneparypa.

Bryrpennss sueprus. Ternora u pabora. [lepsoe Hauano TepMOAMHAMHUKH.

CxopocTH ra3oBbIx Mosekys 1. Onsit HTepHa.

Pacnpenenenne MOJIEKYI Ia3a 1o CKopocTsaM. PyHKIHS paclpeIe/ieHus MaxkcBeuia.
Haubosiee BeposTHAS, CPEIHSS KBaJPATHHAA H CPE/IHsA apuPMETHIECKas CKOPOCTH MOJICKYI rasa.
Bapomerpuueckas Gopmya.

Pacupenenenue bonpimaHa.

TerutoéMkocTs raza. ©opmyna Maiiepa.

N3oxopuyeckuil mporecc.

H3o6apudeckuii nporecc.

H3otepMudeckuii mpouecc.

AjmabarrdecKui pouecc.

[ToauTpomuyeckue MpoOLeCcCHL.

DHTpOnUs.

M3MeHeHHE SHTPOIMH MPH 0OPAaTHMBIX H HEOOPATUMBIX IIpoLieccax.

Bropoe Hagano TepMOJAHHAMHUKH.

Cpoboaunas u cBi3anHas dHepris. QU3n4ecKui CMBICI SHTPOIHU.

CraTuCcTHYECKHH CMBICI YHTPOIIHH.

DieKTpHYeCcKuii 3apa. 3aKOH COXPAHEHHS IEKTPHUECKOro 3apsija. Bzaumoneiictsue
3JIEKTPHUECKHX 3apA/I0B B Bakyyme. 3aKou KynoHa.

Dnexrpuyeckoe nose. HanpsKEHHOCTD JIEKTPHIECKOTO M0 Cunossie munud. [Ipuniun
CYNEPIO3UIHH MIEKTPHIECKHX ITOJICH.

Teopema Octporpajckoro-I'aycca Iid BEKTOpa HAPSHKEHHOCTH DIICKTPHYIECKOTO MO
[Tone 6eckoHEeYHOH OXHOPOAHO 3apsKeHHO ITOCKOCTH. [losie IByX paBHOMEPHO 3apSIKCHHBIX
TJIOCKOCTEH.

Tose GecKOHEUHOTO 3apsbKeHHOTro IuMB/pa. [Tone chepudecKoi MPOBOAAIIEH TOBEPXHOCTH. [Hone
00BEMHO-3aPSHKEHHOIO 1Iapa.

[Torennuan. Pabora cHII 371eKTpOCTATHYECKOTO [TOJIA.

DHeprus B3aMMOEHCTBHS CHCTEMBI 3apsiIOB.

CBsA3b MEXAY HAIPSHKEHHOCTBIO EKTPOCTATHYECKOTO [0/ M MOTCHIIHAJIOM.

L{ipKy 1S BEKTOPA HANPHKEHHOCTH HIEKTPOCTATHIECKOTO NOJLA.

[Tosspu3anus JHIEKTPHKOB.

BeKTOp dMEKTPHUECKOr0 CMELIEH s (3EKTPHIeCKask HHIYKIHS).
11
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62.
63.
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.
94.

LN kW

[ToTok BEKTOpa 3MIEKTPUYECKOr0 CMEIEHHUS.

Vamenenue sextopos E 1 D Ha rpanmite pasiena asyx JUIEKTPHKOB.

Pacnipenenenue snexrpudecknx 3apsaos Ha IPOBOAHHKE. Hanpspx&aHocTs nois BOaM3u
MOBEPXHOCTH 3aPsHKEHHOTO MTPOBOJHHUKA.

CBOHCTBO 3aMKHYTOM MPOBOAIIEH 060I0UKH.

DnexrpoémkocTs. Konpencaropsl. Coenntenne KOHAECHCATOPOB.

DHeprust 3apsHkeHHOr0 NPOBO/IHAKA. DHEPIUs 3aPSIKSHHOTO KOHJIEHCcaTopa. JHeprus
IEKTPHYECKOTO 1014,

IoCTOAHHBINA IMEKTPHYECKHI TOK. DnexTpHyeckuii Tok. [110THOCTS ToOKA.

YpaBHEHHE HeNIPEPLIBHOCTH.

DnexTponBmxymas cuia. O606mEHHbIH 3akon OMa 11s HEOJHOPO/HOTO YYacTKa LEIH.
PasserBnénnsie nenn. INpasuna Kupxroga.

Moumnocts Toka. 3akon Ixoyns-Jlenua.

CratHyeckoe MarHHTHOE TI0JIE B BaKyyMe. Bektop marnutHoN uHayKiuu. 3akon buo-Casapa-
Jlannaca.

Maruutsoe 1ose npsmoro Toka.

MarnuTHO€ 1oJIe KpYroBoro Toka. MarauTHoe mnojie JBHOKYIErocs 3apsja.

3akon Ammepa. Cuia, 1eliCTByIOAs Ha IPOBOIHHK C TOKOM B MATHHTHOM MOJe.
KonTyp ¢ ToKOM B MaruuTHOM Moe.

Cuna Jlopenua. [IBuxenue 3apsskeHHOM YaCTHITHI B OIHOPOJHOM MAarHUTHOM ITOJIE,
[{upKynsaLHs BeKTOpa MArHUTHON HHIYKIHH.

Pa6ota 1o nepemeIneH o IpOBOAHNUKA H KOHTYPA C TOKOM B MAPHHTHOM IOJIe.
MaruuTHoe nosie B BemecTBe. HaMarHuueHHOCT M HAIPSKEHHOCTH MATHHTHOL'O [10JIA.
MarnuTHBIE MOMEHTBI HJIEKTPOHOB H aTOMOB.

Hunamaruerusm. [lapamarnersm.

CBoHcTBO (peppOMarHHTHBIX MaTEPHAIOB.

Maruuromexanndeckuii s¢dexr. [Ipapona coHTAHHON HAMATHHYCHHOCTH (beppoMarHeTHKOB.
Ipesomnenne sextopos E 1 H na rpanune paszena JBYX OAHOPOJHBIX MarHeTHKOB.
SIBieHHE SIEKTPOMArHHTHOH HHAYKIHH.

DNEKTPONBIKYIIAS CHIIA (3.1.C.) HHIYKIHH. Iipupona sBieHHs 51eKTPOMATHUTHOH HHIYKIHH.
SBnenune camouHayKImu. BaauMuas HaIyKIHs.

DHeprysi MarHUTHOT'O MTOJIS.

BuxpeBoe anexkrpuueckoe mose.

Tok cMemenus.

YpaBHeHus Makcgena.

CKOpOCTB pacrpocTpaHeH s 3MeKTPOMArHHTHOLO TTOJIA.

3 Cemecrp.

I"apMoHn1eckue KoeGaHuA 1 UX XapaKTePUCTHKA.

OcHOBHOE ypaBHEHHE JIMHAMUKH TAPMOHHYECKUX KONCGAHHL ["apMonmYecKHit ocummbIATOp.
MareMaruyeckuii MasTHuk. OH3HUECKRIT MASTHHK. Ipy>XHHHBII MagTHHK.

[peacrapnenne xoneGanmit mocpencraom BEKTOPHBIX JHArpamMM (MeTOJ] BEKTOPHBIX [IHAIPAMM).
CiioskeHHe rapMOHHYECKHX KosleGanuit HallpaBJICHHBIX BJOJb OJHOH MpsAMoi. BHeHns.
CrnoxeHne B3aUMHO TICPHCHANKYIAPHEIX Kostebanui. Gurypet JIuccaxy.

CBoGotHbIe 3aTyXarolHe MEXaHHIECKHE KOMeHAHMS. XapakTepHCTHKH 3aTyXarolUX KOTeOaH il
BeinysxieHHbIC MEXaHHYECKHE KOEOAHMS.

DNIeKTpHYCCKHE KolleGaHusI. KBasucranmonapusie Toxu.
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32.
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34.
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36.
37.
38.
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40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51

52

Corna

CBoGOaHbBIE HIEKTPOMATHATHBIE KOjIeOaHHsA B KOHTYpe 6€3 aKTHBHOIO COIPOTUBIICHHS.
CBOGO/HBIE 3aTyXarollye HEKTPUYECKHe KojtebaHus B KOHTYpE.

BhIHYXKIEHHbIE MIEKTPHUECcKHe KoneOanus.

PacnpocrpaHeHue BOJIH B YIPYToi cpele.

VpaBHEHHS MIIOCKOH U C(epUIeCKON BOJIH.

Hanoxenue (uatepdepernns) Bons. CTosyue BOTHBL

DHeprus ynpyroi BOJIHEL.

3pyk. Dddexrt [Jomnepa s 3ByKOBBIX BOJIH.

BonHoBOE ypaBHEHUE.

DNIEKTPOMArHUTHBIE BOJIHBL.

Onrraeckuit s¢dext Jonnepa. DHEPrust HIEKTPOMArHATHOH BOJIHEL MHTEHCHBHOCTD
3/IeKTPOMArHUTHOHN BOJIHBL OTPAKEHHE H NPEIOMIICHHE YIEKTPOMArHUTHBIX BOJIH OT IPAHHALIbI
pasjiesia IByX OJHOPOMHBIX JHAIECKTPHKOB.

HurtepdepeHiuus cBeTa.

HIupuHa rosioc UHTEPHEPEHIIHH.

KorepeHTHOCTE.

Merton FOnra.

VHTepdepe Iy MpH OTPaKeHHH [PH OTPAKEHUU OT TOHKOH MPO3PATHOH IIACTHHKH.
ViHTepdepeHnus OT MIACTHHKH IEPEMEHHOH TOMIMHBI (KIHHA).

Kossiia HerotoHa.

3epKajia u QUIIBTPEL

Judpakuus csera. [Tpuaiun [okrenca-Operens.

Meroz 30u @peHensi. 30HHASA MUIACTHHKA.

'paduueckoe BEMUCICHHE PE3YIBTHPYIOIIEH aMILIUTYAB! (METOA BEKTOPHBIX MArpaMm HILH
criupans OpeHens).

Judpakuus Ha KpyIJIOM OTBEPCTHU U HEIIPO3PavHOM JHCKE.

Jndpakuus B mapauie/ibHbIX Tydax (g pakiuus Opayurodepa).

Jiudpakius oT meH.

JudpakunonHas pelérka.

Judpakuus Ha IPOCTPAHCTBEHHBIX peméTkax. Juppakiis peHTreHOBCKUX Jyden.
[onorpadusi.

EcrecTBeHHBIH H MONAPU30BAaHHBIA CBET.

[Tomsipy3amus Py OTPAXKEHHH M IIpenoMIIeHuH. 3aKoH bproctepa.

[Tonspuzanus Ipy ABOKHOM JIy4ePETOMIEHHH.

3akon Mairoca.

HurepdepeHiins noaIpH30BaHHBIX BOJIH.

HMcKkyccTBEHHOE JIBOMHOE TydernpesioMieHue (MCKyCCTBEHHAs anmsorponus). Dpdexr Keppa.
Terutosoe u3aydenue. 3akoH Kupxroda.

3axon Ctedana-bonsimana. 3akoH cMemenus Buna.

dopwmyna Hlnanka.

Brewmnuit potodbdexT.

doroubt OneT bote (MeTOR COBIAlEHHH).

Dddexr Komnrona.

TopMO3HOE PEHTI€HOBCKOE H3JTyYeHHE.

XapaKkTepucTHIECKOE PEHTTEHOBCKOE H3JIYUCHHE.

. JlaBjieHue cBeTa.
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

3aKOHOMEPHOCTH B aTOMHBIX CHEKTPax ®opmyrna bansmepa.
DaemenTapHast Teopus bopa.

OmnsiT @panka u I'epra.

linioresa ne Bpoitsn. BonmoBsle cBoiicTra BemecTsa,

[Tpunnun HeonpeaenéHHoOCTH.

Bonuosoe ypasrenue Ilpenunrepa. Gusnueckuii cMpic Y-pyuximu.
KpanTOBaHHe SHEPrHH HIEKTPOHA B OHOMEPHOMN MOTEHIHATBHOM AMe.
KBaHTOBBIH rapMonuyeckuii ocuunasTop.

IIpoxosxieHHe YacTHLBI Yepes TOTeHIMATbHbIIH Bapsbep.
IIpocTpancTBEHHOE KBaHTOBaHHE (MArHHTHOE KBAHTOBOE YHCIIO).
Cnun snexrpona. Onpit ltepua u I epJaxa.

Pacnipenenenne smexrponos no snepretayeckum YPOBHSM &TOMOB.

[luprna crexTpanbubix mauit. Tonkas cTpykTypa CIIEKTPAIBHBIX JIUHHIA.

Monekynsapasle crieKTpsl.
Bemyxaennoe usnyuenne. Jasepsr.
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4 MeroauuecKHe MaTepHaJibl
CornacHo nyHKTY 12 pabouei 1porpaMMBel.
1. OcHoBHas auTEparypa:

1. Casennes U.B. Kypc obuieit gpusuku: yuedbnoe nocobue Uit BTY30B: B 3 1. — 7-¢ u3/1., CTEPEOTHII.
— CI16.: Jlans, 2007.

T. 1: Mexanuka. Monexyssipras usuka. — 432 c. (B 6ubmmorexe — 155 IK3.).
T. 2: DrekTpHuecTBO ¥ MarHeTH3M. BombL. Onruka. — 496 c. (B 6ubmuotexe — 148 5K3.).

T. 3: KpanroBas ontHka. AToMHas ¢u3uka. ®usuka TBEpmoro rena. Pusuka aTOMHOTO sjpa H
3MeMeHTapHbIX vacTuil. — 317 c. (B 6ubmmorexe — 151 aKx3.).

2. CusyxuH JI.B. O6mwmit kypc pusuku: yuebHOS noco6wue s BY30B B 5 T. — M.: ®usmariut, 2005-

2006.
T. 1: Mexanuka. — 5-¢ u3l., crepeotuil. — M.: OU3MATIHUT, 2006. — 560 c. (B 6ubauorexe — 101
3K3.).
T. 2: TepMoIMHAMUKA B MOJIEKY/IApHas GU3UKA. — 5-€ H3JL., HCIIp. — M.: ®usmarmut, 2006. — 543 c.
(B 6ubmuorexe — 100 3x3.).
T. 3: DIIeKTPUUECTBO. — 5-¢ W31, crepeoTur. — M.: OU3IMATIAT, 2006. — 654 ¢. (B 6ubnroreke —
100 2K3.).
T. 4: OnTHKA. — 3-€ H311., crepeoTHIL. — M.: ®usmarut, 2005. - 791 c. (B o6udmoteke — 101 3k3.).
T. 5: Atomuas 4 suepHas Qusmka. — 3-e W3, CTepeoThil. — M.: dusmarut, 2006, — 782 c. (B
oudmiorexe — 100 3K3.).
3. 3ucman [A., Torec O.M. Kypc oOweit ¢usuk. B 3-x o [Dnexrponnsiit pecypc] — CII6.: Jlaus,
2007.

T. 1: Mexanuka. Monexyspras ¢usnka. Kone6anus u BONHBL — 7-€ U311 — 352 ¢. Pexxum gocTtyma
on-line ¢ kommprotepoB TYCVYP: http://e.lanbook.com/books/element.php?pll cid=25&pil id=505.

T.2: DJeKTpHYecTBO W MarHeTHsM. — 7-¢ W31 ~352¢. Pexum pocryma on-line:
http://e.lanbook.com/books/element.php?pil cid=25&pll id=151 ¢ KOMIBIOTCPOB TYCYP.

T. 3: Ontuka. Ou3uKa aToMOB U MoJeKyn. PuU3HKa arOMHOIO A/1pa U MHUKpOYacTHI. — 6-¢ U3, —
512 c. Pexum JIOCTyTIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

2. lonoJiHuTe/ILHAS JIUTEpaTypa:

1. Casenpen M.B. COOpHHK BONIPOCOB M 3aiay mo obmed ¢usmxe. [DnexTpoHHbId pecypc] — 5-¢
U3, CTEPEOTHIL. - CII6.: JlaHs, 2016. - 292 c. Pexum JIOCTYIIa on-line:
http://e.lanbook.com/books/element.php‘?pl1_cid=25&p11_'id=71766 ¢ komnsrorepoB TYCVYP.

2. Uponos U.E. Mexannxka. OCHOBHBIE 3aKOHBI. — 8-¢ m311., crepeotun. — M.: BUHOM. Jlaboparopus
suanuit, 2006. — 309 c. (B 6ubnnoreke — 99 5K3.).
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3. Miponos ML.E. ®usuka makpocucrem. OCHOBHBIE 3aKOHBL — 3-e u3., crepeorun. — M.: BUHOM.
JIaboparopus 3nanuii, 2006. — 207 c. (B 6ubnuoreke — 50 3K3.).

4. Mponos U.E. Dnekrpomartetusm. OCHOBHBIE 3aKOHBI YueGHOE MOCOBHE JUISL BY30B. — 5-¢ H31. —
M.: BUHOM. JIa6oparopus 3uanuit, 2006. — 319 c. (B 6ubmuorexe — 101 3k3.).

5. Wponos W.E. Bonuossle mnponecchl. OCHOBHbBIE 3aKOHbI: y4ebHoe mnocobue. — 3-e u3g. — M.:
BUHOM. Jla6oparopus 3uanuii, 2006. — 263 c. (B 6ubnnorexe — 100 5k3.).

6. Mponos UL.E. KsantoBas ¢usuka. OcHOBHBIE 3aKoHbI YueGHOE N0COGHE JUIsL BY30B. — 2-€ H3]1.,
zon. — M.: BUHOM. JlaGoparopus 3nanuii, 2004, — 256 c. (B 6ubauoreke — 100 5k3.).

7. Mponos ULE. 3anauu no obuweit gpusuke: YuebHoe nocobue mis BY30B. — 7-€ U3/, CTEPEOTHII, —
M.: BUHOM. JlaGoparopus 3uauuii, 2007. — 431 . (B 6ubmuotexe — 496 x3.).

8. UeptoB A.I', Bopo6béB A.A. 3ajgaynuk 1o usuke: YuebHoe mocobue JuIs BTY30B. — 8-¢ u31L.,
nepepa0. u gom.~ M.: @usmariut, 2007. — 640 c. (B 6ubnuoreke ~ 99 9K3.).

9. Bonbkenmreitn B.C. CGopHHK 3a1a4 110 obemy Kypey usuku: YuebHoe mocobue mwis BTY30B. —
12-¢ n3n., ucnp. — M.: Hayxka, 1990. — 396 c. (B 6u6nuoteke — 148 IK3.).

10. Kosbipe A. B. Kypce sekuuit mo dusuke: VueSuuk. — Tomck: TYCVYP, 2007. —421¢. (B
oubmoreke — 697 9x3.).

1. Kanammmcor H.IL, Koxesruxos HM, ®usmxa. Hureprer-tecrupoBanye 6a3oBbIX 3HAHMIA.
[OnexTponnent  pecype] —1-¢ wm3n  —CII6.: Jlams, 2009. -160c. Pexum goctyma  on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=172 ¢ koMmmbtotepoB TYCYP.

12. Jlozosckuit B.H. Kype ¢msuku. B 2-x TT. [Dnextponnsii pecype] — 6-e u3x., uenp. u mom. —
CII6.: Jlans, 2009.

T. 1: ®uznueckne 0ocHOBBI MEXaHHKH, OnexTpruecTBO 1 MarHeTH3M. DH3HKa KOIeGAHUH H BOJIH, —
576 c. Pexnm Joctyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e Janbook.com/books/element.php?pil cid=25&pl1 id=236.

T. 2: KanrtoBast pusuka. CrarucrHyeckas ¢u3mka 1 TepMonuHamuka. CoBpeMenHas buznyeckas
KapTHHA MHpa. - 608 c. Pexum JIOCTya on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=239 ¢ koMinbroTepoB TYCVYP.

13. Cagesntbes H.B. Kype o6wreit pusuxu. B 3-x 1. [DnexTponnsLi pecype] — CI16.: JTans, 2011,

T. 1: Mexanuka. Monexynsipuas busuka. — 11-e usn., crepeorun. — CII6.: Jlanp, 2011. - 432 c.
Pexxum JOCTYTIa on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll cid=258&pl1 id=2038.

T. 2: DnexrpudecTBO U MarseTH3M. BOJHEL Onruka. — 11-e u3n., crepeotun. — CI16.: Jlans, 2011.
—496 c. Pexum ocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2039.

T. 3: KpanrtoBas onrtuka. Atomuas ¢usuka. Ou3uka TBEPIOrO Tena. MUIMKA ATOMHOIO aapa u
SMEMEHTApHBIX YacTHIL. — 10-e u3n., crepeorun. — CII6.: Jlane, 2011. - 320 ¢. Pexxum JOCTyNa on-
line ¢ koMmbIoTEPOB TYCVP! http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2040.
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14. ®pum C.D., Tumopena A.B. Kype obmed dusuku. B 3-x TT. [DneKTpOHHbBIA pecype] — CIIb.
Jlaus, 2009.

T. 1: dusudecKHe OCHOBBI MexaHHKH. MonexynspHas ¢usuka. Konebaunst # BOJHBL — 13-e u3n.,
CTEPEOTHIL. - CIl6.: Jlaus, 2009. - 480 c. PexuMm JOCTYIa on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=416 C KOMIIBIOTEPOB TYCVYP.

T. 2: DnekTpryecKHe H 3NEKTPOMAIHETHUECKHE ABJICHHUS. — 12-e u3n., crepeorun. — CI16.: Jlans,
2009. - 528 c. Pexum JlocTyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=418 C KOMIIBIOTEPOB TYCVYP.

T. 3: Ontuxa. AtomHas ¢uszuka. — 10-e u3n., crepeotuin. — CII6.: Jlans, 2009. — 656 c. Pexum
jJocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=419.

3. Vye6HO-MeTOAHUECKHE M0CO0HS H POorpaMMHoe obecrieueHne

. Yuebno-memoduueckue Hocobua 01A HPAKMUHECKUX 3AHAMUI U CAMOCHMOAMENbHOU padomsl
[DnexrponHBIi pecypc]:

2.1. Yyxkxos O.IT. PaGorta u sHeprus. 3akoHBl COXPAHEHWS B MEXaHHKE: cOOpHHMK 3ajad Ui
NPaKTUYECKUX 3aHSTHH. — Tomckx: TYCVYP, 2010. — 24 c. Pexxum mocTyna cBOOOIHBIM UL CKaUMBaHHA!
http://edu.tusur.ru/training/publications/1100.

2.2. Jisun A.B., Marasusunkos A.JL, Tposu JLA. Monexynapuas ¢unsuka: COOPHHK TECTOBBIX
BOIIPOCOB /Il CAMOCTOSTEIbHON pabOTBl M I IPAKTHIECKHUX sagsaTuil. — 2009. 30 c¢. Pexxum poctyna
cBOGOMHBII s CKaunBaHHs: http://edu.tusur.ru/training/publications/1234.

2.3. Jlsumn A.B., MarasunruxoB A.JL., Opnosckas JLB. Tepmopunamuxa. Yacte 1. COopHHK
TECTOBBIX BOIPOCOB JUIS CAMOCTOATEIBHOH paboThl M U NPAKTHYECKHX sanaTHi. — 2009. 43 c. Pexum
JOCTyIa CBOOOIHBIH It CKauuBaHHA: http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa A.W., JIsuun A.B., Marasuunuxos A.JI. TepMoruHamMuKa. Yacte 2: COOpHHUK TECTOBBIX
BOIIPOCOB Ui CAMOCTOATENIBHOH paboTBI M [UIA TIPaKTHICCKUX sausaTuil. — 2010. 22 c¢. Pexxum fmoctyma
CBOOOHBIHA I CKaYHBaHHI: http://edu.tusur.ru/training/publications/1236.

2.5. Bypauenckuii FO.A. Bonnopas ornrruka: MeTtoaumdeckoe nocobue. COOPHUK TECTOBBIX BOIIPOCOB. —
2009. 24 ¢. Pexum pocrymna cBOOOOHBIN JUIA CKaYHBaHUA: http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos IO.I1. DyieMenTsl aroMHOH (H3HKH H KBAaHTOBOM MeEXaHUKH: Y ueOHO-METOHYECKOE
nocobue. C6opruK TecToBbix Bonpocos. — Tomck: TYCVYP, 2011. — 68 c. Pesxxum moctyna cBOGOAHbIH JUIL
ckaunBaHus: http://edu.tusur.ru/training/publications/1104.

2. Vuebno-memodudeckue nocobus OaA 6bINOIHEHUA 1abopamopHulx pabom [DnexTpoHHbIi
pecypel:
3.1. Bypnosunun B.A., Tposu JLA. [lnHaMuka MasTHUKA Ob6epbeka: Meronnueckne ykasaHus K

naboparopuoit  pabore. —2007. 13c. Pexxum  poctyna  cBOOOAHBIE  [UIS  CKAaYMBAHHS!
http://edu.tusur.ru/training/publications/918.
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3.2. T'aneesa AWM., Upanosa E. B. HM3yueHue 251eKTpoCTarHyeckoro nous: Meroqu4ecKue yKa3aHus
K naboparopHoit  pabore. —2011. 1lc. Pexum jocryma cBOGOZHBIN  JUls  CKAYHBAHHS:
http://edu.tusur.ru/training/publications/926.

3.3. Misanopa E. B. M3ydenne MardHdTHOrO HOJSI KPYroBOro TOKa: MeTogMYecKHe YKa3aHHS K
naboparopuoit  pabore. ~2007. 12c¢. PexuMm  gocryna  cBOOOAHBIH  JUII  CKAYMBAHUS:
http://edu.tusur.ru/training/publications/863.

3.4. bypauesckuil 10.A. OnpeneneHue YAENBHOrO 3apsAia IEKTPOHA METONOM MAarHeTpOHa:
Mertomuyeckue ykaszaHus k naboparopHod paGorte. — 2011. 14 c. Pexum jocryna mjis CTyIEeHTOB,
corpynHukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuuun B.A., Tposa JLA. H3yuenne 3aryxaiomux 5neKTPOMArdMTHBIX —KomeGaHMii:
Meroauveckne ykasaHus k naboparoproit pabore. —2007. 14 c. Pexxum gocryma cBOGOAHBIH JuId
CKauuBaHuiA: http://edu.tusur.ru/training/publications/862.

3.6. Opnosekas JI.B. M3ydenne unrepdepeHIInN Ta3epHOTO H3IyIeHHS: MeToqu4ecKHe YKa3aHus K
naboparopuoii  pabGore. —2010. 9c. Pexum  gocryma  cBOGOAHBIN A8 CKAYHBAHUS!
http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., Byprnosuuuu B. A. Baemmuit gporoaddexr. M3yyenue 3akona CroneroBa M
nposepka GopMyisl DiHINTeHHa: MeTodeckue ykazanus K gaboparoproii pabore. — 2009. 11 ¢. Pexum
Jocryna cBoOOIHBIH 11 cKauuBaHU: http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupmwiio AM. Hccnenosanue crekrpa aroma Bogopoga: MeToandeckue
ykaszaHus K naboparopHod pabore. —2011. 18 c. Pexum nocryma cBOGOAHBIA /I CKAaYWBAHUA:
http://edu.tusur.ru/training/publications/917.
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