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PABOYAS IPOTPAMMA YUYEBHOM AUCHUATIIMHBI

Pu3uka
YpoBeHb ocHOBHO# 06pa3zoBaTesbHOI NPOrpaMMBbI OaxanaBpHar
Hanpasneunue noarorosku 09.03.02 — MudopManuoHuble cHCTEMEI | TEXHOJOTHH
Hpoduas Hudopmanmonsble crueTeMsr H TCXHOJIOTHH
®opma obyuenns O4YHadg
®akynbTer BoraucmurensHpx cucrem (PBC)
Kadenpa JKOHOMHYECKOH MAaTeMAaTHKH, HHMBOPMATHKE H cratuctukn (OMUC)
Kype(b1) 1.2 Cemectp(et) __1,2.3
Yue6Hbiii nnaun naGopa 2016 rona
Pacnpenesienne paouero BpPEMEHH:
EEE || B
Q o o = =
Ne Buae! yue6Hoit pagors: g - % ~ % el :g =
S S S 3
1 | Jekuun (JT) 20 | 20 | 20 | 60 | 4acom
2 | JlaGopartopuble paGoTni (JIP) 16 | 16 | 16 | 48 | yacos
3 | IpakTuyeckne 3anaTus (I13) 18 | 18 | 18 | 54 | yacom
4_| Kypcosoii npoekr / pabota (KPC) (ayautopus) - - - ~ | 4acon
5 | Beero ayauropusix 3ansruii 54 | 54 | 54 | 162 | yacos
6 U3 nux B yHTEpaKTHBHOI dopme | — - - — | yacos
7_| CamocTosiTenbHas paGora crynenros (CPC) 54 | 54 | 54 | 162 | uacos
8 | Beero (6e3 yk3amena) 108 | 108 | 108 | 324 | 4yacos
9 | Camocrostenbuasn pabora Ha MOATOTOBKY H caagy jsk3amena | 36 ~ 36 | 72 | gacos
10 | Obmas Tpynoémkocts 144 | 108 | 144 | 396 | uacos
(B 324€THLIX eaHHHUUAY) | 4 3 4 11 | 3ET
3aver 2 cemecTp
DK3ameH 1.3 ceMecTp

Tomex 2016
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Paccmotrpena n o1o06peHa Ha 3aceanuu Kaeapsl
‘ 20 1

npoTokosa Ne OT«  »

PaGouas nporpamma cocrasnena ¢ Y4€ToM TpeboBanuii denepansHoro I ocy-
AApCTBEHHOI0 00pPa30BaTEbLHOIO CTannapTa Beicilero obpa3sosanus (GIOC BO)
10 HampasjieHUIo MoAroToBkH 09.03.02 — «HMHpopMaHoHHbIE cHCTeMBI 1 TEXHO-~
Joruu» (ypoBeHb bakanaBpuara), YTBEPXKAEGHHOIO MPHKA30M Munncrepcrea 06-
pasoBaHus M Hayku Poccuiickoii Denepanuu or 12 Mapta 2015 1. Ne 219, pac-
CMOTpCHA H yTBEPX/EHa Ha 3aceqaHiu kadenper hpuznku 20 anpenst 2016 r., npo-
TOKoJ Ne 113,

Pazpa6oryuk:
AOUEHT Kadeaprbl GH3uku A.B. TronbKOB

3aB. xad. puzmkHy, npocgeccop E.M. Oxc

Pa6oyas mporpamma cornacosana ¢ dakyibTeToM, NPOQUIUPYIOEH U BbI-
TyckaromeHn kadenpamu crienuaTsHOCTH

Hexan ®BC, nouenr %Z E.B. Ucthreuesa

3aBenyromnmii npobunupyrouiei P
Kagenpoit IMIC, npodeccop N.I'. Boposckoii
3aBeyromuii BBIIyCKaIOLIe i PR aling

kadenpoit SMIIC, pogeccop WN.I". BopoBckoii

JKenepThI:
xad. busuku JOUEHT A.B. MenoBuuk
(MecTo pa6oTer) (3aHMMAaeMasn JOKHOCTH) (MHUIHATEL, bamuns)
kad. SOMUC JOLEHT E.A. lllenpmuna
(MecTo pabotsr) (3aHMMaeMasn JOJIKHOCTB) (uHHIHAITEI, damumus)

CornacosaHa Ha noprtane N¢ 383




1. EJHY M 3AJTAYH JTACTUTLIAHBI

Jucuunnuza «@uzukay u3ydyaercs B IEPBOM, BTOPOM H TPETBEM CEMECTpe H IpellycMar-
pHBaeT YTCHHE JICKLHUH, [TPOBEICHHE IPAKTHYECKHX H 1abOpaTOPHBIX 3aHATHH, MTOJIy4EHHE pa3-
JIUYHOTO PoJla KOHCYJIbTalui.

Hearsro aucunmymmnbl «Pusuka» siusercs popmuposanue y cryaestoB TYCVYP uenoct-
HOI'O NPEACTABIEHUS 0 GU3HUECKUX IIpoIeccax M SBJICHHSX, IIPOTEKAIOINX B MPUPOJE, IOHU-
MaHHs BO3MOXKHOCTEH COBPEMEHHBIX HAYYHBIX METOJIOB [TO3HAHUS IPHPO/IBI H BIaJICHHUS HMH Ha
YypPOBHE, HEOOXOAUMOM /s DEIICHUs MPAKTHYECKHX 3aJlad, BOSHMKAIOUIMX IIPH BBITIOTHEHHH
npodeccHoHANBHBIX 00s3aHHOCTEH.

3anavei H3yveHHst Kypca QH3HKH SBIACTCS OCBOCHHE CTYACHTAMH H YMEHHE HCITOJB30-
BaTh:
® OCHOBHBIX ITOHSATHI, 3aKOHOB U MOJEJICH:
MEXaHUKH,
TEPMOJIMHAMUKH,
JNEKTPUUYECTBA U MarHeTH3Ma,
KoJIeOAHHH U BOJIH;
OTITHK;
aTOMHOH (pH3uKH;
® METOJIOB TEOPETHHYECKOIO H 3KCIIEPUMEHTATIBHOTO UCCIIEIOBAHUH B (PH3HKE;
® METOJOB OLEHOK NOPAIKOB (DH3MYECKHX BEJIHYHH.

VVVVVYY

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

Jucnunmina «Pu3HKa» OTHOCHTCS K YHCITY AHCHHIUIANH MaTeMaTHUYECKOrO H €CTECTBEH-
HOHay4yHOro IHKJa (6a3oBag yacTe b1.5.12). 3nanns u HaBBIKH, NOJyYEHHBIE [IPH €€ H3YYECHHUH,
UCTIONB3YIOTCS B IOCHEAYIOINHX IMCHUIUIMHAX OpodeccHoHaTbHOTO UuKiIa («be3omacHOCTE
KHU3HEAEATELHOCTHY, «DKOJIOTHSY, « DNEKTPOTEXHHKA, JIEKTPOHHKA H CXEMOTEXHHKa», «Me-
TOJBI H CPENICTBA ITpoeKTHpoBaHusa Cy).

3. TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUS JUCHHAIIJIAHBI

Ilponecc m3yyenuss mucrmruineel «PH3MKa» HampaBjed Ha (bopMHpOBaHHE CIEIYIONHX
KOMIIETeHIIHH

obwenpogpeccuonanvusie komnemenuyuu (OIIK):

1) cnoco6HOCTE HCHONB30BaTE OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHUIIIMH B
npodecCHOHANBHON NeATEIBHOCTH, IPUMEHATh METOABI MaTEMAaTHYECKOTO aHATH3a U MOJeNH-
POBaHUs, TECOPETHYECKOTO U dKCIIEpHMEHTaNbHOro necnenosanus (OIIK-2).

B pesynomame uzyuenua Kypca puzuxu cmyoenmst 001cHbl:

3HATH OCHOBHBIE 3aKOHBI MEXaHHKH, MOJICKYIAPHON (GM3HKH, IPHPOIY KojleGaHuil H BOJH,
OCHOBBI MOJICKYIIAPHOH (QM3UKM M TEPMOAMHAMHKH, 3JIEKTPUYECTBA M MarHeTH3Ma, OIITHKH,
aTOMHOM (U3HKH.

YMeTn NpUMEHSTh OCHOBHBIE 3aKOHBI (DM3HKH IPH pelleHHH IpodecCHOHAIBHBIX 3aj1ad,
MOJENHUPOBAHHUH U POBEACHHH DKCIIEPUMEHTOB, HCIIONB3YS METO/bI MATEMATHYECKOTO aHAIH3A.

BiiajeTs HaBbIKAMH SKCIEPUMEHTAILHOTO M TEOPETHYECKOTO HCCIIEIOBAHMUS.
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4. OFBEM JMCHHAILIHHDBI U BUJIbI YYEBHOI PABOTBI

Tabnuua 4.1.
5 Cemectpnl Bcero
Buasl yueOHoit pabGorsl YACOR
1 2 3
AyauTopHbIe 3aHATHH (BCEro) 54 54 54 162
B ToM uncre:
Jlexuuu (JI) 20 20 20 60
JTaboparopusie pabotel (JIP) 16 16 16 48
IIpakTuyeckue 3ausrtus (I13) 18 18 18 54
Kypcosoii npoekt / pabora (KPC) (aymuTopHas Harpyska) - — - -
Alpy2ue 6udwt ayoumopuoii pabomeol
CamocronTeanHas pabora (Beero) 54 54 54 162
B oM uncne:
IIpopa6oTka JIEKITHOHHOr0 MaTepHaa 10 10 10 30
IToaroToBKa K MpakTHYECKHM 3aHATHIM 10 10 10 30
BrinosiHeHe HHIHBHAYAIbHBIX TBOPYECKHX 3a[aHHUI 8 8 8 24
loaroroBKa K KOHTPOJIBHEIM paGoTaM M KONJIOKBHYMaM 8 8 8 24
[Toaroroska K JJaG0paTOPHBIM 3aHSATHSIM 18 18 18 54
CaMocCTOATENbHOE H3yUeHHE TEM TEOPETHIECKOH 9acTH - — - -
IloaroroBka K 3K3amMeny 36 - 36 72
Bz npoMexyTouno# aTTecTanuu (3a4€T, 3K3aMeH) OK3 3au 9K3
O6mast TpynoéMKocTh 9ac 144 108 144 396
3auéTHble eAHHUIILI TPYAOEMKOCTH 4 3 4 11
5. CONEP)KAHME QUCHUATLINHbBI
5.1. Pazfesibl AMCHHNUIHHEI H BHABI 3aHATHIA
Tabnuna 5.1.
Ne HammenoBanne pasjacia i 3 TP CPC Bceero ®opmupyembie
JHCLUTUTHHEL Yac. | KOMMeTeHUHH
IlepBhrlii cemecTp
1 | Mexanuka 10 9 8 28 55
5 Mornexynapnas ¢usnka u Tep- 10 9 g 2 53 OIIK-2
MO/IMHAMHKA
Bropoii cemectp
3 | DIEeKTpUYECTBO H MarHeTH3M 10 10 8 28 56 OIK-2
4 | Konebanus u BoJIHBI 10 8 8 26 52
Tperuii cemecrp
5 | BonHoBas orrruka 10 10 8 26 54
6 | KeanToBas onrtuka 5 4 4 14 27 OIIK-2
7 | AtomHas ¢pusuka 5 4 4 14 27
8 | Beero: 60 54 48 | 162 | 324
Uroro: 324 yaca
4
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5.2. Copepixanue pa3iejoB THCHHILTHHBI (110 JIEKIHAM)

Tabnumna 5.2.
No Haumernosanue Tpynoém- | dopmupye-
i pasznena CouepxaHue pasaesna KOCTb Mble
JAHCUHIUTHHbI (uac.) KOMIIETEHIHH
IlepBbIii ceMecTp
1 | Mexanuka 1.1. ®usnka kak dpyHIaMeHTaNIbHAS HAYKA. 10
1.2. Kunemaruka.
1.3. lMHaMHKa MaTepHAIBEHOM TOUKH.
1.4. 3akoHBI cOXpaHeHUS.
1.5. MexaHuka TBepaoro tena. OI1K-2
2 | Moaexyasp- | 2.1. YpaBHEHHS COCTOSHHS HAEATBHOIO rasa. 10
Has ¢usmka u | 2.2. M3onpouecchl.
TepMOJHHA- 2.3. Knaccuyeckue CTaTHCTHKH.
MHKa 2.4. SBneHus nepeHoca.
2.5. O6paTtuMele U HeoOpaTHMBbie TPOIECCHI
Bropoii cemecTp
3 | Daexrpuue- 3.1. DnekTpocTaTHYecKOe IMOJe B BaKyyMe. 10
CTBO H Mar- | 3.2. DieKkTpocTaTuyeckoe Iojie B JHUdJIEK-
HETH3M TPHKE.
3.3. IIpoBOIHUK B 3JIEKTPHUYECKOM IIOJIE.
3.4. DHeprus 3JeKTPUYECKOro MO,
3.5. ITocTOSIHHBIH 3/IEKTPHYECKHUI TOK. OITK.-2
3.6. MarauTHOe 110J1e B BaKyyMe.
3.7. MarsuTHOE T10JI€ B BEIIECTBE.
3.8. DOnexTpoMaruuTHas HHIYKIHU.
3.9. YpaBuenust Maxcaenna.
4 | Kosebanus wu | 4.1. KoneGanus. 10
BOJIHBI 4.2. BomHsl.
Tperuii cemectp
5 | BoanoBas 5.1. UnTepdepenius cpera. 10
ONTHKA 5.2. Mudpaxnus cera.
5.3. Ilongpuzanus ceera.
5.4. CpoiictBa H 0COGEHHOCTH pacmpocTpa-
HEHHS CBETOBBLIX BOJIH B PA3IUMYHBIX Cpejiax.
Hucnepcust ceera. OITK-2
6 | KBanToBan 6.1. TertoBoe u3nyyenue. 5
ONTHKA 6.2. ®OTOHEIL.
7 | Atomnas ¢u- | 7.1 BopoBckas TeopHs aToMa. 5
3HKa 7.2 DneMeHTHI KBAaHTOBOM MEXAHHKH.
7.3. HepaBHoBecHble MakpocucTeMsl, CIioH-
TaHHOE M BbIHYKIEHHOE H3TyJYeHHUS.
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5.3. Paspenant aucummianHbl M MEKIHCHHILVIMHADHBIE CBA3H ¢ 00ecneYHBaOMHNMH
(IpeapIxyIUMH) H 06ecIIeYHBAEMBIMHE (mocIeay IO IHMH) IHCHHITHHAMHE

Hnst ocBoenus pasgenos auctmimab «DH3EKaY HeOOXOMMMBI 3HaHUS, MOJIYYCHHBIE B
ILIKOJIE U 0Ty aeMBble IapalIeNbHO [PH H3YYEeHHH JHCUMILIHEB «MaTeMaTHdecKuii anatusy,

Paspensr nucunmmnel «du3nkay CBI3aHBI © pazzenamu nocaedyrouwux aucuue «Ipo-
deccrnorambHOrO HMKAA (623080 obueripodeccronabHOl YacTH)» paGouero y4e0HOro 11ana:

Tabnuua 5.3.
Pazpensr puzuxu 1120304l5/6!7
HCIHILIHHBI
BesonacHocTh KH3HENEATENLHOCTH + o+ [+ 4+
Okonorus +l+ |+ |+ |+
OJEKTPOTEXHHKA, 3JIEKTPOHHKA H CXEMOTEXHHKA + 1+ |+
Mertous! u cpesicTBa nipoekTHpoBarus UC + |+ + |+

5.4. CoorBercTBHE KOMIeTeHUHH, popMHpYyeMBbIX IpH H3YYeHHH AHCHHIUIHHLI, H BH-
OB 3aHATH]

Tabnuna 5.4.
Ilepeuens Buner 3angTuii
KOMIIETEHITAI JIVTI3 | JIP | CPC

@®OpMBI KOHTPOIA

Onpoc. Tect. KouTponsnas paGota (xosnokBHYM).
OIIK-2 + + | + + | 3amura nabopatopHoii paboTs! (Tecr, YCTHBIH OII-
poc). Dk3aMeH (3ayer).

6. METO/IbI U ®OPMbI OPTAHU3ALINN OBYYEHUS

JIns ycHemHoOro oCBOEGHMS NUCIIMILIHHEI HIPHUMEHSIOTCS pasiIM4YHble 00pa3oBaTeNbHEIE
TCXHOJIOTMH, B TOM 4MC/I€ HHTEPAKTUBHBIE (OPMBI IPOBEICHHS 3aHATHiA, KOTOpble obecneunBa-
10T NOCTHXXCHHUE MJIaHMPYEMBIX Pe3YJIbTaTOB OOYYEHHs COrIACHO OCHOBHOM 00pazoBarenLHON

nporpamMmme.
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7. JABOPATOPHBIN ITIPAKTUKYM
Tabmauna 7.1.

Ne
n/n

Ne paznena
JUCIIUTITMHBL

HanmeHoBaHMe 1abopaTopHEIX paboT

Tpyno-
eMKOCTh
(dac.)

OIIK

IlepBbIii cemectTp

3HAaKOMCTBO C W3MEPHTENBHBIMU TIPUOOPAMH.
Metoanka o6paboTkH pe3ynbTaTtoB H3Mepe-
nuif. TeopHs norpentHocTel H3MepeHHi.

Kunemaruka PaBHOYCKOPEHHOT'O
BpalllCHUS.
Junamuka MastHuka OGepbeka.

8

Hzyuenne pacnupenesnenns Maxkcse-
J1a.

OmnpeneneHne OTHOIIGHHS TEILIOEM-
KocTrell raza MertonoM Kieiimana-
He3opMma.

Bropoii cemecTp

H3zyueHne 3meKTpOCTATHYECKOrO I10-
Jsl.

OmpeneneHne  yneiapHOro  3apsja
3IIEKTPOHA METOJIOM MarHeTpoHa

H3yueHne 3aTyxarouux 31eKTpomar-
HUTHBIX KojieOaHmii.

HsyueHue BBIHYKICHHBIX 3JIEKTPO-
MAarHHTHBIX KOJIeOaHHil,

Tpetnii cemectp

W3yyenne nHTepepeHIIHH JIa3€PHOTO
u3nyuerns. Onwrt FOHra.

Msyuenne nudpakuuu nazepHoro u3-
JIYeHUS OT LIEIH H HUTH.

Bremnnit porosddexr. Uszygenne
3akoHa CrosieToBa H posepka ¢op-
MyJibl DHHIITEHHA.

M3y4enune crieKTpa aTOMOB BOJOPOJA.
(ITocrosinnas Punbepra).

OIIK-2

CornacoBaHa Ha noprtane Ne

383




8. IPAKTUYECKHE 3AHSITUSI (CEMUHAPBI)

Tabnuna 8.1.
No Ne pazpena . Tpyno-
A I —— HanmMenoBaHMe NpakTHYECKHX 3aHATHIL €MKOCTh OIIK
(dac.)
Ilepselii cemectp
1 1 Kunemaruka nocrynarensnoro u Bpamares- 2
HOTO ABM)KCHHA
2 3aKOHbBI IHHAMUKH TTOCTYTIATENBHOTO U Bpaia- 2
TEJIBHOTO JIBHKEHHS
3 Pabota u sHeprus 2 OTIK-2
4 3aKOHBI COXpaHEHUS HMITYJIbCA, MOMEHTA HM- 3
IyJIbCa M SHEPrHu
5 2 Hsomnpoueccsl, TemoéMKOCTE MHOTOATOMHBIX 2
ra3os
6 Pacnpenenenns Makcsenna u BonsiMana 2
7 IlepBoe Hayano TepMoruHaMuKH. L{HKIEL 2
8 SIBnenus nepenoca 3
Bropoii cemectp
9 3 3axon Kynona. Hanpsoxérnocts JJIEKTpHYe- 2
ckoro noJis. Teopema I"aycca. ITotenuuas. Pa-
00Ta CHJI IEKTPOCTATHYECKOTO MOJIs
10 BemecTBo B aneKkTpocTaTHYECKOM moJIe. Diiek- 2
TpoeMmxocTb. Konnencaroper. 3akons! Kupxro-
¢a a5 nenei NocToSHHOro ToKa.
11 Marnutroe mone. 3akon Bro-Casapa-Jlamiaca 2
12 Cuna Amnepa. Cuna Jloperua. Ilpumenenne 2
TCOPEMBI O LIUPKYJIALMY BEKTOPa MArHUTHOH OIIK-2
UHAYKIHH JUIs pacyéra noJjei
13 ONeKTpOMarHUTHAs HHIYKIHA. DHEprus Mar- 2
HUTHOTO nioyid. Y paBHeHHs Makcrea
14 4 I"'apmonnyeckue konebanns. Cioxenue rapmo- 2
HHYECKHX KoneGanui
15 3aryxarolye 31eKTpOMarHATHEIE KOJIebanns 2
16 BhIHyXIEHHBIC 2/IEKTPOMArHUTHBIE KOJIE6aH s 2
17 DJEKTPOMArHHTHBIE BOHBL DdhdeKT Honepa 2
Tpetnii cemectp
18 5 Hurepdepennus ceera 4
19 Hudpakung ceera 4
20 Ionspuzauus csera 2
21 6 Terutosoe u3nyuenne. Buemnuit hotorddexr. 2
O¢dext Komnrona
22 ®oronsl. MMnynsc gortona. JlaBnenue caera. 2
TopMo3HOe peHTreHOBCKOE H3TyUeHHE OIIK-2
23 7 Teopus aroma Pesepdopna-Bopa. Criekpst 2
aromoB. ®opmyna BansMepa
24 XapaKkTepHCTHYECKOE PEHTTEHOBCKOE U3IIy4e- 2
Hue. PentrenoBckue criektpsl. CioHTanHOE H
BBIHYXXJIEHHOe u3nydenns. Koaddunuents:
OfiHurTeiina
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9. CAMOCTOSATEJBHAS PABOTA

Tabnuma 9.1.
Ne | Nopasiena Tematuka camocrosTenbHOH Tpyno- KonTpons
S S—— paboTI eMrocth | OIIK BBIITOJTHEHHUS
(Oemanuzayus) (gac.) paboTel
1 1-7 Omnpoc. Tectsl.
ITpopaboTka feKIHOHHOrO Ma- 30 KonTponbusie
Tepuana paboTh! (KoJLI0-
KBHYMBI).
2 1-7 IToaroToBka K npakTHYecKUM 30 TecTst, fomarnr-
3aHATHAM HHUE 33/1aHHSA
3 1-7 Bemonnenue HHJMBHYabHBIX 24 OTIK-2 IIposepka /13
TBOPYECKHX 3a/aHui
4 1-7 IoaroToBka K KOHTPOJILHEIM 24 Iposepka pabor
paboTaM H KOJUIOKBHYMaM
5 1-7 IoaroTroBka oT4éToB 10 1a60- 54 Ompoc. Tecr.
paTopHbM paboTam 3amura 0TYETOB
6 17 IonroroBka u cnaya sxk3aMeHa 72 8npoc.
K3aMeEH.
HTtoro: 234 vaca
IIEPBBIM CEMECTP

TeMbl HEHAHBHIYAMBHBIX TBOPYECKHX sanaumii: 1. KunemaTuka MaTepHAIbLHOW TOYKH;
2. JlunamuKa IIOCTYNATeNbHOTO IBUKeHNS; 3. JIuHaMuKa BpalaTeIbHOrO ABHKEHHUS, 4. 3aKOHbI
COXpaHCHHsS B MeXaHmke (6e3 BpamarenbHOTo ABWKeHHS); 5. KiaccHyeckme CTAaTHCTHKH
6. Tepmoaunamuka; 7. [lorenman u pa6oTa.

Tembr 1 m 2 koHTponbmbix pabor: 1. «Kunematuka MaTepPHaJIbHON  TOYKH»;
2. «/luHaMPKa TMOCTYHATeNbHOTO JBHKEHHsY, 3. «[ldHamMuKa BpAlaTeIbHOTO JIBHIKCHHAY,
4. «Ilotenuman n pabota»; 5. «PaGora W 3Heprus. 3aKOHEI coxpaHeHHa»; 6. «Knaccnueckue
CTAaTHCTHKHY; 7. « TepMoanHaMuKa.

Temb1 1-r0 1 2-ro kotokBuyMa: 1. «Mexanukay, 2. «Monexynspras ¢usuka u Tepmo-
JHHAMHKaY,

BTOPOI1 CEMECTP

TemMbl HHANBHIYATLHBIX TBOPYECKHX 3aganmii: 1. 3aKoH Kynona; 2. Dnexrpocraruka;
3. MeTaisl ¥ TUANEKTPHKH B 3IEKTPHYECKOM M0JIE; 4. Marnurocratuka; 5. J[Bukenue 3apsios
H TOKOB B MarHHTHOM [10JIe; 6. DNIEKTpOMArHuTHas HHAYKIHS; 7. KoneGanus 1 BoTHbL

Tembr 1 1 2 xouTpoBHBIX pabot: 1. 3akon Kysonay; 2. «MeTamtsl 1 JHBJIEKTPUKH B
SNEKTPHUYECKOM HoNlex; 3. «Maruutoctatikay; 4. «/IBUkeHHE 3apsOB H TOKOB B MArHHTHOM
nojey; 5. «JIeKTPOMArHUTHAS HHAYKIHSY;, 6. «KoneGanua u BOJIHBIY;, 7. «BOIHBIY.

Tembl 1-ro u 2-ro Ko/LIOKBHYMOB: 1. «ONEKTPOCTaTHKaY; 2. «DJIEKTPOMATHETHIM;
3. «Konebanus u BOAHEI».

TPETUI CEMECTP

Tembl HHAMBHIAYAILHBIX TBOPYECKHX 3ajaHmii: 1. Wntepdepenuns; 2. luppaknus;
3. Tennosoe nznyyenne; 4. Buemnuit porosddexr. D¢dexr Komnrona; 5. KBaHToBas MexaHu-
Ka; 6. ATOMHBIE CHEKTDBI.

Tembr 1 u 2 xoutpoanneIx pabor: 1. «Uutepdepenmusy; 2. «Audpakuus ceera»; 3.
«Bonnosag ontukay; 4. « Ternosoe usnydenne»; 5. « Baemmuii poTordbdexr. Ibdexr Kommro-
Hay, 6. «KBaHTOBas MexaHUKa», 7. K ATOMHEBIE CIEKTPBI».

Tembr 1-ro u 2-ro kosutokBHYMOB: 1. «BonHopas ontukay, 2. «TennoBoe usiiyyenue u
aTOMHBIC CIIEKTPBIY; 3. «KBaHTOBas (pusuxay.
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10. IPUMEPHASI TEMATHKA KYPCOBBIX IPOEKTOB (PABOT)

He npeaycmotpeno yue6GHbIM rtanoM

11. BAJUIbHO-PEUTHHI OBASI CHCTEMA

OcymectBisgercs B cootBetcTBHH ¢ IlooxenneMm o MOpsiAKe HCHOIB30BAHUNA PelTHH-
FOBOH CHCTEMB! /Il OLIEHKH YCIIeBAEMOCTH CTYAEHTOB (mpuka3s pextopa 25.02.2010 Ne 1902)
H OCHOBaHa Ha 6aJIbHO-PEHTHHIOBOH CHCTEME OLIEHKH YCIEBaeMOCTH, JAeHCTBYIomeH ¢ 2009 r.,
KOTOpas BKIIIOHACT TEKYIMH KOHTDOJb BBUIONHEHHS JIEMEHTOB 06bEMA MHCIMILTHHGL 110 371e-
MEHTaM KOHTPOJIA C TOJBEICHHEM TeKYLIEro peiTHHTA.

Bo BTopom cemectpe nmo mucummmne «®usukay npenycMoTpeH 3auér. [To okoH4aHuH
CeMeCTpa CTyAeHT, HaOpaBiIuid MeHee 50 6aIoB, cunTaeTcs HEYCIEeBAIOUIMM, HE MOJyYHBHOIMM
3a4€T. CTyAeHT, BBINOTHHBIIAN Bee 3aIlIaHHPOBAHHbIE J1abopaTopHble pa6oThI M HaGpas-
wHH cymmy 50 u Gortee 6aIoB, MOTYYAET 3aYET «ABTOMATOM ).

[lo nucuunmine «@Pusuka» npoBeneHue IK3aMeHA B HEPBOM U TPETheM CeMEeCTpPe SIBJIf-
ercs obs3arenbHbM. Ilpu aToM 6anbHas onetka B cooTHomennn 70/30 pacnpejensercs Ha Jse
COCTaBJIAIOIINE: CEMECTPOBYIO H 9K3aMeHAIMOHHYIO. T.e. 70 6a/uIoB MOXKHO HOJIYYHTb 32 TeKy-
1Yo paboTy B ceMecTpe, a 30 6aJII0B — 32 OTBETHI HA SK3aMEHE.,

JUtst CTUMYTHPOBAHMS ILIAHOMEPHOCTH paGoTHI CTYACHTA B CEMECTPE BBEJEH KOMIIOHEHT
CBOCBPEMCHHOCTH, KOTOPBIH PHMEHACTCS (CYMMHPYETCs) TONBKO TS CTYAeHTOB, Oes ornosxaa-
HUH OTYMTBHIBAIOLINXCS O IPOMEXYTOUHBIM 3IeMEHTaM KOHTPOJISt (TECTBI, IPaKTHYECKHE paGo-
ThI, KOJIZIOKBUYMBI).

Ha npotsbxennn Bcero ceMectpa TeKymiast yeIeBaeMoCTb OLEHHBACTCS TOJIBKO B Oayuax
HapacTaroIM HTOTOM, B TOM YHCIIE U PE3yJIbTaThl KOHTPOIBHBIX TOYEK.

Texyiumii KOHTPOJIb H3yUeHH THCHHILTHABI B KAKIOM CEMECTpe COCTOHT H3 CIEAYIOLIHX
BHJIOB:

~ KOHTPOJIb 34 yCBOCHUEM TEOPETHYECKOrO MaTepHalla — POBeCHHE 4 MHCHMEHHBIX KOH-
TPOJBHBIX PaboT H KOJUIOKBHYMOB;

— KOHTPOJIb 3a NPaBUIBHBIM BBITIOIHCHHEM NIPAKTHYECKHX paGoT — NpoBeleHHe Ha Ipak-
THYECKUX 3aHATHIX 5 — 7 TECTOB;

— KOHTPOJIb 32 BBINOJIHEHHEM JTab0paTOPHEIX paGoT.

Ilo pesynbraram texymero koHTpons (opMmupyercs JOIyCK CTYAEHTA K HTOIOBOMY KOH-
TPOJIO — SK3aMEHy N0 IUCUHMILUIHHE. JK3aMEH OCYHIECTBIETCS B BHIE OIPOCA IO TEopeTHYEe-
CKOH 4acTH JAMCHHILINHBL

B cocrase cymMBI 6aioB, noTy4eHHOM CTYAEHTOM O JUCLUILIHHE, 3aKaHIMBAIOLLIEHCS
9K3aMEHOM, SK3aMCHAHOHHAs COCTaBJIAIONIAs J0JDKHA OBITh He MeHee 10 6amios. B IIPOTUBHOM
ClIydae SK3aMCH CYHTACTCs HE CIaHHBIM, CTYACHT B YCTaHOBIEHHOM B TYCYP nopsuke obs3an
ero nepecnars. Ilpu HeynosieTBopuTenbHOM caade sK3aMena (Menprne 10 GannoB) unu HesBKe
CTyACHTA Ha SK3aMCH 5K3aMCHALMOHHAs COCTABIIIOMIAA IPHPABHABAETCS K HYMO (0).

OK3aMEHAIHOHHBIA OGHIIET COMePIKHT TpH Bonpoca. MakcumaiibHas oLeHKa 3a KaXIbli BO-
1poc coctapnser 10 6annos. MakcuMalibHas 9K3aMeHAIIHOHHAS OLeHKa cocTapseT 30 GautoB.

B tabmuuax 11.1. u 11.2. coneprxarcs IIPAMEPBI pactipe/ieieHus OaIOB U1 JUCIUILIHHbI
«DHU3HKa» B TEYEHHH BTOPOIO CeMeCTPa, 3aBEPIIAIOIETrocs 3a4€TOM, U UL IIEPBOTO H TPETHETO
CEMECTPOB, 3aBEPLIAIOUINXCS K3aMEHOM.
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Tabmuua 11.1. Pacnipenenenne 6amioB BO BTOPOM ceMecTpe H3ydYeHHs (du3uKu

. . | MaxcuManbHbIH
MakcuManbsHbIH | MakCHMaTLHBIH
. 6asnn 3a nepuon | Bceero
DneMeHTH y4eOHOM nes- Oann c navyana | Gann 3a nepuon
mexay 2 KT u 3a
TENBHOCTH ceMecTpa 1o Mexay [ KT nu 2 KOHIIOM CeMeCT- | ceMecr
mate | KT KT P
pa
[Mocemenue 3ausaTHi 4 4 4 12
Unausuayansubie TBOD-
HBHILY P 9 9 6 24
JeCKHe 3a1aHus
KoHnTtponeubie paboThl Ha
P p 15 15 30
IPAKTHYECKHX 3aHATHAX
KonnoxBuymsr 15 10 25
KoMmnonent csoespeMen-
P 3 3 3 9
HOCTH
Hroro makenmMym 3a ne-
My 31 31 38 100
pHoa:
Craua sx3amena -
HapacTawomum urorom 31 62 100 100

Tabnuua 11.2. Pacnipesienienyie GaJUIOB B IIEPBOM H TPETHEM CEMECT

ax U3y4eHus QPU3NKH

. .| MakcumanbHbIiH
Maxkcumanesbii | MakcumanbHbIH
o 6ai 3a nepuon | Beero
DneMeHTHI yuebHo nes- Oamn ¢ Havana | 6aswt 3a repuo
Mexay 2 KT u 3a
TENBHOCTH ceMecTpa 1o Mexay 1 KT u 2 KOHIIOM CeMecT- | cemec
nater 1 KT KT P
pa
Iocemenne 3ausaTuit 1 1 1 3
WunuBunyanbHbie TBOP-
ATBILY P 5 5 5 15
YeCKHe 3aJaHHs
KonTtpossHble paGoTe! Ha 6 6 12
IIPaKTHYECKUX 3aHATHAX
Bemonnenue maboparop-
HBIX PaboT M 3aIATa OT- 9 9 7 25
4EeTOB
KonokBrymsl 6 6 12
KomnoHneHT cBOEBpeMeH- 1 1 1 3
HOCTH
Hroro makcumym 3a ne- 22 2 26 70
pHox:
Caauva sk3aMeHa 30
Hapacraromum urorom 22 44 70 100
Tabanua 11.3. Tlepecuet 6aIOB B OLCHKH 32 KOHTPOJIBLHbIE TOUKH
bajuipl Ha 7Ty KOHTPOIBHON TOYKH Ouenka
He menee 90% ot MakcumaneHO# cymmsl Ha aaty KT 5
Ot 70% no 89% ot MakcumanpHOM cymmel Ha jlaty KT 4
Ot 60% 10 69% ot MakcnManbHO cyMmBl Ha faty KT 3
Menee 60% o1 MakcumalibHOM cyMMbI Ha jaty KT 2

IIpeobpaszoBanue cyMMbl 6ALIOB B TPAJIHIHOHHYIO OIIEHKY H B MEXIYHAPOIHYIO OYKBEH-
HYIO OleHKY (Tabmuua 11.4) mpoHcxXoauT OJIMH pa3 B KOHIE CeMeCTpa TOJBKO TOCNe Mo/Beie-
HHUS UTOTOB H3YUEHHUs JUCIUIUTHHBI « DU3HKay, T.€. [TOCJe YCIEUIHOH c/laiul 3K3aMeHa:
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Tabmuna 11.4. [epecuet HTOroBoOH cyMMBI 6A/UIOB B TPAAHIIMOHHYIO H MEXIYHApOIHYIO OLIEH-

Ky

Ounenka (I'OC) Hrorosas cymma Gamnos,
YUYHTBIBAET YCHEIIHO Oueunka (ECTS)
CJIaHHBIH 3K3aMeH

5 (oTnHuHO) 90-100 A (otnuyHO)
85-89 B (o4ens xopomio)

4 (xopomo) 75-84 C (xopormo)
70-74
6569 D (ynomnerBopurensuo)

3 (yRosaeTBopuTeThHO) 6064 E (mocpezncrenno)

2 (HeYIOBIETBOPUTEIIHHO)

Huxe 60 6anon

F (meynoBneTBOpHTENBHO)
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12. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBEC-
NEYEHHUE NN CHUITJIUHBI

12.1. OcHoBHas JuTepaTypa:
1. Capenpes U.B. Kypc obmeit ¢pusukn: yuebnoe nocobue ms Bry3os: B 3 1. ~ 7-¢ u3z.,
crepeortutl. — CI16.: Jlans, 2007,
T. 1: Mexanuka. Monexyssiprast gpusnka. — 432 c. (B 6ubnuoreke — 155 3k3.).
T. 2: Dnexrpuyectso 1 MaraeTn3M. Bosmer. Onruxa. — 496 ¢. (B 6ubmoteke — 148 7x3.).
T. 3: Kpanutosas ontuka. AtoMHas dusuka. Gusuka T8épaoro tena. GH3NKa aTOMHOTO
AApa | 3JeMEeHTapHbIX YacTHL. — 317 c. (B 6ubnuorexe — 151 3k3.).
2. Cusyxun JI.B. O6mmit kype ¢pusnku: yue6Hoe nocobue j1s By30B B 5 T. — M.: ®usmar-
nuT, 2005-2006.
T. 1: Mexanunka. — 5-¢ 3., ctepeotun. — M.: ®usmaraur, 2006. — 560 c. (B 6ubmuo-
Teke — 101 ax3.).
T. 2: TepMomuHaMuKa u MoJeKyJspHas Qu3HKa. — 5-€ W31, ucrp. — M.: Ousmariur,
2006. — 543 c. (B 6ubnuorexe — 100 3k3.).
T. 3: DnexrpuuecTBo. — 5-¢ U311, crepeorui. — M.: ®usmariur, 2006. — 654 ¢. (B 6u6-
aorteke — 100 3k3.).
T. 4: Ontuka. — 3-e u3n., crepeotui. — M.: ®usmanut, 2005. — 791 c. (B 6ubnmoTeke
— 101 3K3.).
T. 5: AromBad u snepHas ¢pu3uka. — 3-¢ usn., crepeoti. — M.: ®usmatiut, 2006, —
782 c. (B 6ubmioteke — 100 5x3.).
3. 3ucman I'A., Tonec O.M. Kypc obmet ¢usuxn. B 3-x Tr. [Dnekrponnsiii pecype] —
CI16.: Jlans, 2007.
T. 1: Mexanuka. MonexyispHas ¢uszuka. Korebanus ¥ BONHBL — 7-¢ w3, — 352 ¢. Pe-
HKUM noctyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=505.
T.2: DnexrpudectBo M MarHeTs™m. — 7-e¢ m3n. —352c. PexuM nocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢  KOMIBIOTEPOB

TYCVYP.
T. 3: Onruxa. Ousnka aTOMOB M MOJIEKy)l. DHU3NKA ATOMHOTO SAPa H MHKPOYACTHIL. —
6-emsy. -512c. Pexmm jocryma  on-line ¢ kommbiotepos  TYCVYP:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=508.
12.2. JonoHATeILHAS IHTEPATYpA:

1. Casenbes U.B. C60pHHUK BOIPOCOB U 3a1a4 1o obmei dusuke. [DnexTpoHHBI pecype] —
5-¢ m3n., crepeotun. - CII6.: Jlams, 2016. — 292c. Pexum Joctyna on-line:
http://e.]Janbook.com/books/element.php?pl1_cid=25&pll id=71766 ¢ xomnstotepoB TYCVYP.

2. Mponos M.E. Mexanuxa. OCHOBHBIC 3aKOHBL — 8- H3]1., cTepeotult. — M.: BUHOM. Jla-
bopatopus 3uanuit, 2006. — 309 c. (B 6ubnuoteke — 99 3k3.).

3. Hponos W.E. ®usnka makpocucreM. OCHOBHBIE 3aKOHbL. — 3-€ H3/1., crepeotur. — M.: BU-
HOM. JlaGopatopus 3uaxuit, 2006. — 207 c. (B 6ubauoreke — 50 9K3.).

4. Uponos N.E. Dnexrpomarsetnsm. OCHOBHBIE 3aKOHBI: Y4eGHOE MOCOOHe s BY30B. — 5-¢
u3a. — M.: BUHOM. Jla6oparopus 3Hanuii, 2006. — 319 c. (B 6ubnnoreke — 101 9K3.).

5. Uponos HLE. BosHosble nponeccsl. OCHOBHBIE 3aKOHBI: y4ebHoe nocobue. — 3-e u3g. — M.
BHHOM. Jlaboparopus suauuit, 2006. — 263 ¢. (B 6ubruotexe — 100 IK3.).

6. Uponos N.E. KBanTtoBas ¢usuka. OcHOBHbIe 3aKk0HBI: YueGHOE 10coBHe UL BY30B. — 2-€
w31, gon. — M.: BUHOM. JTaGopatopus 3nanuit, 2004. — 256 c. (B 6ubnunoteke — 100 5k3.).

7. Uponos WL.E. 3anaun no obuieit ¢pusznke: Yuebuoe mocobue JUIst BY30B. — 7-€ H31., CTe-
peorni. — M.: BUHOM. JlaGopatopus 3nauuit, 2007. — 431 c. (B 6ubimoteke — 496 ok3.).

8. YeproB A.T"., Bopo6réB A.A. 3amaunnk mo duzuxe: Yyebnoe nocobue s BTY30B. — §-¢
U311, niepepad. u gon.— M.: Gusmarmur, 2007. — 640 c. (B 6ubmuotexe —~ 99 sk3.).
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9. Bonbkenmreitn B.C. C6opuiuk 3a1au no obwemy kypey dusuku: YueSHoe nocobue mis
BTY30B. — 12-¢ u3n., ncnp. — M.: Hayka, 1990. — 396 c. (B 6u6nuoreke —¥#3 ' oK3.).

10. Kossbipes A. B. Kypc siekuwuit o dusuke: Yuebuuk. — Tomck: TYCVYP, 2007. - 421 c. (B
O6ubnuotexe — 697 7k3.).

11. Kananmuxos H.IT., Koxesrukos HM. ®usuxa. HurepHer-rectupoBanue 6a30BbIX 3HAHMIL.
[Dnextponnbni pecype] —1l-e mn. —CII6.: Jlams, 2009. —160c. PexuM nocryna on-line:
http://e Janbook.com/books/element.php?pl 1 cd=25&pll id=172 ¢ KoMIibroTepoB TYCVP.

12. Jlososckuii B.H. Kypc ¢uzuxu. B 2-x 1. [Onexrponusii pecype] — 6-¢ u3n., HCHIp. U
por. — CII6.: JIans, 2009.

T. 1: ®usuyeckne OCHOBBI MEeXaHUKH. DIEKTPHYECTBO M MarHeTHsMm. Dusuxa xoneba-
HHH M BOMH. —576c¢c. Pexum jgocryma on-line ¢ KoMmiisrorepo  TYCVYP:
http://e lanbook.com/books/element.php?pll cid=25&pll id=236.

T. 2: KeanrtoBas ¢usuxa. Crarucruueckas bu3HKa ¥ TepMOIHHAMHUKA. CoBpemennas

buznyeckas KapTUHA MHpa. - 608 c. Pexum J0CTyMa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=239 ¢ KOMITBIOTEPOB
TYCYP.

13. Casenpes M.B. Kypc o6weit dusuxu. B 3-x TT. [Dnexrponnsri pecypc] — CIT6.: Jlaus, 2016.
T. 1: Mexaunuxa. Mostekynapuas ¢usnka. — 5-e 3., crepeorun. — CII6.: Jlans, 2016. —
356 c. Pexum JOCTYyTIa on-line c KOMITBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=71762.
T. 2: DnextpudectBo u MarmetnsM. Bonuel. Ontaka. — 12-e u3n., crepeorutn. — CII6.:
Jlane, 2016. —-500c. PexuM goctyma on-line c KoMmieroTepoB  TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=71761.
T. 3: KsanToBas onrtuka. Atomuas ¢usuxa. Ousnka TBEPAOro Tena. Gu3nka aTOMHOTO
Alpa M SJIEMEHTapHBIX YacTHL. — 4-e w31, crepeoturn. — CIIG.: Jlans, 2016. — 308 c.
Pexxum OCTyIIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=71763.

14. ®pum C.3., Tumopesa A.B. Kypc o6meit ¢usuky. B 3-x T1. [DnekTpoHHbIi pecypc] —

CIIO.: Jlans, 2009.

T. 1: ®u3nueckre OCHOBBI MEXAHHUKH. Monexynspras ¢pusuka. KoneGanus u BoHbL —
13-e m3n., crepeorun. — CII6.: Jlamb, 2009. — 480 c. Pexum Joctyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=416 ¢ KOMIIBIOTEPOB

TYCVYP.

T. 2: DnexTpudeckrue U 37eKTpOMArHETHYECKHE SBICHHS. — 12-¢ H3JI., CTEPEOTHII. —
ClIl6.: Jlans, 2009. -528c. Pexxum JIOCTyTIa on-line:
h_ttp://e.lanbook.com/books/element.php?pl1 cid=25&pll id=418 ¢ KOMITBIOTEPOB
TYCVYP.

T. 3: Onruxa. Aromuas ¢usuka. — 10-¢ u3n., crepeotun. — CII6.: Jlans, 2009. — 656 c.
Pexxum Joctyna on-line c KOMIILIOTEPOB TYCVYP:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=419.
12.3. YuebHo-MeTOoAMYECKHE TOCOOHS 1 nporpamMmMHoe obecrnieyeHme
1. Yuebno-memoouueckue nocoéusn onn HPAKMUYECKUX 3AHAMUI U CAMOCMOAMENbHOI
paboms! [IneKTPOHHBIA pecypc]:

2.1. Yyxxkos FO.I1. Pa6oTta u 3Heprus. 3aKoHsl COXPAaHECHHS B MeXaHHKe: cOOpPHHK
3ajia4 U1 IpakTHYecKuX 3aHATHi. — Tomck: TYCVYP, 2010. - 24 ¢. Pexxum JIOCTyTIa CBO-
Gozublit s ckaunBanus: hitp:/edu. tusur.rw/training/publications/1 100.

2.2. Jlswun A.B., Marasunnuxos A.JL., Tposu JLA. Mosnekynsapras dusuka: C6op-
HHUK TECTOBBIX BOIIPOCOB Ui CAMOCTOSITEIBHOM PaGOThl U IS NPAKTHYCCKHX 3AHITHIH, —
2009. 30c. Pexum JoctyIa cBOOOIHBI JUIsS CKaYUBaHHS:
http://edu.tusur.rw/training/publications/1234.

2.3. JIayun A.B., MarazunHHKOR AJL, Opnoscxkas JI.B. Tepmoannamuxa. YacTp 1:
COOPHHK TECTOBBIX BOIMPOCOB IS CAaMOCTOSTEIbHOMN paboThI U JUIA MPAKTHYECKHX 3aHs-
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tHid. —~  2009. 43c. Pexmm  goctyma  cBOGOAHBIN  [UIS  CKAYHBAHMS:
http://edu.tusur.ru/training/publications/1233.

2.4. T'aneera AWM., Jlaunn A.B., Marasunuukos A.JI. Tepmoaunamuxa. Yacts 2:
COOpHHK TECTOBBIX BOIPOCOB JUISi CAMOCTOSTEBHONW pabOoThl M /IS IPAKTHYECKHX 3aHS-
tHd. —  2010. 22c. Pexum  gocryma  cBOOOAHBIN  JUIA  CKAYHBAHHUA:
http://edu.tusur.ru/training/publications/1236.

2.5. bypa4esckuit 10.A. Bonropas ontuka: Meroanueckoe nocobue. COOpHUK Tec-
TOBBIX BorpocoB. —2009. 24c. Pexum nocryna cBoOOAHBIN IS CKAYHBAHUSA:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxkos IO.I1. DneMents aToMHOM QU3HKM M KBaHTOBOH MEXaHHKH: Y4eOHO-
Metoudeckoe nocobue. COOpHUK TecTOBBIX Bompocos. — Tomck: TYCVP, 2011. -68c.
Pexxum JocTyna cBOOOIHBIH s CKQ4YHBaHUSA:
http://edu.tusur.ru/training/publications/1104.

2. YuebHno-memoouueckue nocobua Oa ebINONHEHUA 1A6OPAMOPHBIX pabom [DIEKTPOH-
HBbI pecypc]:

3.1. bypnosuuus B.A., Tposu JI.A. [lunamuka mastauka Obepbexa: MeTomuueckue
yKasaHus k nabopatopHoii pabore. — 2007. 13 ¢. Pesxxum focTyna cBoGOMHBIH M1 CKauH-
BaHu: hitp://edu.tusur.ru/training/publications/918.

3.2. T'aneesa A1, BanoBa E. B. U3syuenue snexrpocratuueckoro mosis: Mertoau-
YecKkue yKasanus K jabopatopHoii pabote. —2011. 11 ¢. Peskum moctymia ¢cBoGomHbIH 115t
ckauuBaHHus: http://edu.tusur.ru/training/publications/926.

3.3. UBanoBa E. B. M3y4eHue MarHuTHOro 1ojid KpyroBoro Toka: MeTomHdyeckue
yKazaHus K nabopatopHo#t padote. —2007. 12 ¢. Pexxum goctymna cBoGOIHBIH I CKauH-
BaHus: http://edu.tusur.ru/training/publications/863.

3.4. bypauescknii 10.A. OmnpeneneHue yaenpHOTO 3apsaia 3JeKTPOHA METOJIOM Mar-
HeTpoHa: MeTonuyeckue ykazaHus K aboparopHoii paGore. — 2011. 14 ¢. Pexum noctyna
JUTSL CTYAIeHTOB, cOTpyIHHKOB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. Bypnosunun B.A., Tposir JLLA. V3yueHne 3aTyXarOMIUX 31eKTPOMarHUTHBIX KO-
nebanuil: Metomuueckue ykasaHus K naboparopHoi paGore. —2007. 14 ¢. Pesxum mocty-
na cBOOOHBIH A1 ckauuBaHus: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JI.B. M3yuenne uarepdepeHMH Ta3epHOTO M3TydeHHs: MeToxude-
CkHe ykaszaHus K JaboparopHoit pabote. —2010. 9 ¢. Pexum moctyna cBoOOAHBIA IS
ckauMBaHHs: http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., bBypnoeuuus B. A. Bremnuii gotosddexr. Usyuenue 3axkona
CrosetoBa u nposepka GopMynsr DitHIITeliHA: MeToIMYecKre yKa3aHus K 1a60paToOpHOH
pabore. - 2009. 11 «c¢. Pexum jgoctynma cBOGONHBIN /UL  CKAYHBAHWSL
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupunmos A.M. HccneoBanue criektpa atoma Bogopoga: Me-
TOIMYECKUE yKasaHHs K nabopaTopHoif paGote. — 2011. 18 ¢. Pexum mocTyna cBoGoaHbIH
Juis ckauuBaHus: http://edu.tusur.ru/training/publications/917.

3. Komnviomeprsle npozpammsl MOOeUPOSAHUA HEKOMOPBIX PUIUYECKUX AGNCHUN 6 J1d-
bopamopnom npakmukyme.
12.4. ®onpa oueHouHwIx cpeacrs (POC)
DOH/1 OLEHOYHBIX CPEJICTB NPUBE/ICH B IPHIIOKEHHH | K TaHHOH mporpamme.
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13. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE AACIH-
IIJ/IMHBbI

Jlnst oGecneyeHus yTeHHs Kypca JTeKiuit HCIOJIL3YETCs CIeNUalbHas JICKIMOHHAS Ay IH-
TopHs Kadenpel ¢usuxu (230 ayn. ®IT), ocHaméHaas MYJIbTUMEIUAHBIM IIPOEKTOPOM, KOM-
IBIOTEPOM M 9KpaHamH. [l obecriedeHns 1abopaTopHBIX paGoT o ¢u3uKe ucnonbsyores 6
CICIHAU3UPOBAHHBIX ([0 Pa3IU4HbIE Pa3leNbl Kypca) naboparopuu Kadeapsl GH3HKH, OCHa-
IUEHHBIE COOTBETCTBYIOUMMH JTabOPAaTOPHBIMH YCTAHOBKAMH, MaKeTaMH, CTCH/IaMH H KOMIIbO-
TEPHBIM 000PYAOBAHHEM.

14. METOAWYECKHE PEKOMEHJAIIMH [0 OPTAHH3AIUAH
U3YUYEHUS TUCIHUILINHBI

O61b&éM YacoB, MpeayCMOTPEHHBIX YUeGHBIM ILTAHOM LTS H3y4YeHHs Kypca QH3HKH, He Mo-
3BOJIACT PaCKpPBITh B JICKUHAX NOAPOOHO u IiyGoko Matepuan. [lostomy mpu peanu3auuy Ipo-
'PaMMBI CTYICHTBI JOJDKHBL JOCTATOYHO MHOTO pabOTaTh CAMOCTOSTEIBHO KaK IIPH MTOBTOPEHHH
JICKIMOHHOrO MaTepHana, Tak  MOArOTOBKE K NPAKTHYECKHM, TaGopaTOpPHBIM H KOHTPOJIBHBIM
3anATHAM. [lnst oGecnievenns s¢dexTuBHOrO yeBoeHus CTYAE€HTaMH MaTE€pHATIOB AHCIUILTHHEI
HEOOXOIMMO Ha ITepBOM 3aHATHH 0GECHEYHTh MX CIHCKOM BOIIPOCOB, MOUIEXAITHX H3Y4EHHIO,
CITHCKOM OCHOBHOH H IOIOJNHHUTENHHOM JIMTEPATYPHI /I CAMOCTOSATEIBHOIN paboTsL.

st Tekymero KOHTpONs ycreBaeMoCTH H IPOMEXYTOYHOM ATTECTAIMH HCIOIB3YETCS
TECTOBBIH KOHTPOJIb 3HAHHIA.

Ha nexuusax meo6xomuMo o6pamars BHUMAHHE Ha 0COGEHHOCTH NPUMEHEHHS pacCMaTpH-
BacMOro MaTepuana B MOCIEAYIOIUX Kypcax, a Takxke B Oyfymeit mpodeccHoHanbHOM TesTets-
HOCTH.
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Mpunoxenue 1

®enepanbHOE rOCYAapCTBEHHOE GIOKETHOE 00pa3oBaTe/ibHOE YUPeKICHHE BBICIIEro
npodeccHoHanBHOTO 06pa3oBaHUsT

«TOMCKUH TOCYJIAPCTBEHHBIA YHUBEPCUTET CHUCTEM VIIPABJIEHUA U
PAJTMOSNIEKTPOHUKH» (TYCVYP)

= ./ YTBEPKIAIO
Ipopexyop no yue6uoii paGore
Sl I1. E. Tposin

g

« » 2016

©®OH/J OHEHOYHBIX CPEJACTB IO YYEEHOW AUCHHUIIIIHHE

PU3UKA

(nofHoe HaMeHoBaHHE YUeGHON IHCLMILTHHD! HIH MpaKTHKH)

YPOBeHb OCHOBHOI OﬁpaBOBaTEHLHOﬁ nporpamMmal 6axa.ﬂaB|gnaT
(Gaxanaspuar, MarucTparypa, clielHanTeT)

Hanpags/ienne(d) noaroToBku (cnenHaJIbLHOCTD)

09.03.02 UudopMannoHHbIe CHCTEMBI M TEXHOJIOIHH
(NONHOE HAMMCHOBAHHE HANPABJICHHS NOATOTOBKH (cneuHansHOCTH))

Hpoduan(u) Hudopmannonnsie cHCTeMBI H TEXHOIOHH
(monnoe HaHMeHOBaHKE APOMILLT HATPABICHHA NOATOTOBKH (cneuMansHOCTH))

®opma obyuenns Qunas
(ounas, ouHO-3a04Has (BeuepHAA), 3a04Has)

PDaxyanter @PBC (BhIYHCIHTENLHBIX CHCTEM)
(COKpAIIEHHOE H NIOIHOE HANMEHOBAHHE taxynrreTa)

Kadeapa DMUC (DxoHoMuuecKkoii MATEMATHKH, HHGOPMATHKH H CTATHCTHKH)

(COKpalleHHOE M TTONHOE HAUMEHOBAHME Kadeapsr)

Kypc 1,2 Cemecrp 1,2, 3

Y4ebnprii nnan nadopa 2016 roga

3auer 2 cemecTp And. 3auer ceMecTp

IK3ameH 1, 3 cemectp

Tomek 2016
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Beenenne

Doun ouenoynbix cpencts (POC) aBnseTcs NpUIOKEHHEM K paGoUeii IIporpaMMe QHCILHUTUIMHBL
H INPEICTABNET COOO0H COBOKYIMHOCTh KOHTPOJBHO-W3MEPUTENBHEIX MATCPHANOB (THUIOBBIE 3a]auu
(3aaHust), KOHTPOJIbHBIE PAGOTHI, TECTHI M AP.) H METOOB HX HCIIONb30BAHHA, [IpeIHa3HAYEHHBIX IS
M3MCPCHHUS yPOBHA JOCTHXXCHHUS CTYNCHTOM YCTAaHOBIEHHBIX PE3ylbTaTOB 00ydYeHHs.

®OC 1o [UCHHMITHHE HCIOJB3YeTCA NPH MPOBEICHHH TEKYILIEro KOHTPOJIA YCIIEBAEMOCTH H

MIPOMEXYTOUHOH aTTecTalluy CTYIEHTOB.
IlepeyeHn 3axperieHHBIX 3a THCUHIUIMHON KOMIIETEHIIHH IpHBe/ieH B Tabuile 1.

Tabauna 1 - Iepedens 3akpensieHHbIX 32 AMCHMILIHHON KOMIETEHIHI

Kon

DopMyTHPOBKA KOMIIETEHIIHH

JTanb! GOPMHPOBAHNSA KOMIETEHIIHH

OIIK-2

Crioco6HOCTD HCIIONB30BATh
OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JAMCIMILILH B
npodeccHOHANIBHOMN NeSTeTbHOCTH,
NPUMEHSTEH METOIBI
MaTeMaTHYeCKOI0 aHaJIN3a U
MOJIEJIMPOBAHHS, TEOPETHUECKOTO H
JKCIIEPUMEHTAJILHOTO
HCCIIEJOBAHHA.

Jo/oKkeH 3HATH OCHOBHBIE 3aKOHBI MEXAHHKH,
MOJICKY/IADHOH ~ (M3MKH W TePMOIMHAMHKH,
NPHPOAY KojeOaHWH M BOJNH, IJIEKTPHYECTBA H
MarHeTH3Ma, ONTHKH, aTOMHOM (hH3HKH.

Jo/keH YMeTh IPHMEHATH OCHOBHEIC 3aKOHBI
(QU3MKM NPH peleHHH MpoQecCHOHANBHBIX 3a1a4,
MOJICJIMPOBAHHH M TIPOBEACHHH IKCIIEPHMEHTOB,
HCIIOJNIB3Ys METOZIBI MATEMaTHYeCKOrO aHaIn3a.
Joken BAageTh HaBbHIKAMH SKCHEPUMEHTAIBHOIO
1 TCOPETHYECKOIO HCCIIENOBAHUS B QH3HKE.
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2  Peanauzanust KoMIeTenumii

1 Komnerenuns OITK-2

OIIK-2: Cnoco6HOcTh HCNOJIB30BATH OCHOBHBbIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHCUHMIIMH B
NPOQecCHOHANLHOH JeATCILHOCTH, HPHMEHSTb MeTOdbl  MAaTeMATHYeCKOro aHaIM3a M
MOACTHPOBAHHS, TEOPETHYECKOT0 H IKCINIEPHMEHTAILHOI0 HCCIeA0BAHMS.

Hns  GopMHPOBaHHS  KOMITETEHILHH HEOOXOMUMO  OCYILECTBHTh pSd STAoB.  ATansl
(bOpPMHpPOBaHHA KOMIIETEHIHH, IIPHMEHAEMBIC JUIL 5TOr0 BH/BI 3aHATHH W HCIOIB3yeMble CpenCTBA
OLICHHUBAHHA NpeNCTABJIEHE! B TabHIe 2.

Tabauna 2—- Iransl GopMHUPOBAHHA KOMIIETEHIHN H HCIIO/Ib3Y€eMBbIe CPEACTBA OLICHHBAHHS

Cocras 3narts Ymern Baaners
CrocoGHocTs 3HATh | JIpUMEHATH OCHOBHBIE
OCHOBHEIE 32KOHBI | 3aKOHBI (GH3AKH mpH
MEXaHHKH, pelIeHUH
MolneKynapHoi msuky | TPOPECCHOHATBHBIX Haspicamn
Couep)xaﬂue - TePMOMHAMHKH, 3aja4, MOICIHPOBAaHUH | IKCIIEPUMCHTAJILHOIO U
ITANOB Sari u | B IIPOBEJICHHH | TEOPETHYECKOTO
TPEPOLY xoieba IKCIIEPUMEHTOB, HCCIIeIOBaHHA B (pU3HKe.
BOJIH, 3JIEKTPHYECTBA H HCIIONEB3YS METOIEL
MAar"aeTH3Ma, OIITHKH, MaTeMaTu4eCckKoro
aTOMHOI (PU3HKH. aHanH3a.

Bujasr 3anaruit

o Jleknuu;
e [IpakTHueckue
3aHATHUS;

e [Jlpakrnueckue
3aHATHSA;
e JlaboparopHsle

¢ JlaGoparopusle

e (CaMocTosTeNnbHast paboTEHI; paboTEL.
pabora cTyIeHTOB. e CamocrostensHas
paborta cTyIeHTOB.
e KoHTponbHas
Hcenonbzyembre |  Tecr; pabora; o Tecr;
cpeacTBa e KomnokBuywm; e  HunusunyansHoe ® VYCcTHBIH onpoc.
OLICHHBAHHUS e Dx3aMeH (3ayer). 3alaHue;

o Tect
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O6uue XapaKTePHCTHUKY IToKazarejieH H KPUTEPHEB OLICHHUBAHHA KOMIICTCHLIHH HA BCEX 3Tarax

[IpUBe/ICHBI B Tabnune 3.

Tabuuna 3 — O6mue xapakTepHCTHKY N0Ka3aTe/eil H KpHTEPHEB OLCHHBAHHS KOMIIETEHIIHH 110

ITanam

Ilokazareau n

3Harp Ymers Baaaers
KpHUTEepHH
Obnanaer Obnanaer
(haKTHYEeCKHMH H JHanazoHOM
TEOPEeTHYECKHMH TIPAKTHYECKHX
. Kontpomnupyer pabory,
. 3HaHHUAMHU B yYMEHHH, TpebyeMbIxX
OTtau4Ho (BBICOKHI IPOBOMT OLEHKY,
npenenax JUIS pa3BHTHS
YPOBEHbD) . COBEPLIEHCTBYET
u3yqyaeMoH o0sacTH | TBOpPYECKUX .
. JleHcTBHUSA paboTHI.
C MIOHUMaHHUEeM peIICHHMIA,
rpaHull abcTparupoBaHHus
NPUMECHUMOCTH. npobem.
Obnagaer Beper
3HaeT QakTHl, p
JUarra3oHoM OTBETCTBEHHOCTH 3a
[ PUHITHUIIBL,
PaKTHYECKHX 3aBeplICHHUE 33734 B
. MPONECCHI, 001ue N
Xopomo (6azoBbIi yMEHHH, TpeGyeMbIX HCCIIEOBAHUH,
MOHATHS B
YPOBeHb) JUIS perneHus npucnocabiauBaeT CBoe
npejenax
. ollpeieNIeHHBIX MOBEJICHHUE K
u3ydaeMoi
pobiieM B o01acTH 0OCTOATEIIECTBAM B
obnactH.
UCCJIEIOBAHUS. peleHnn npodeM.
Obnanaer
OCHOBHEIMH
Obnamaer
Y10BI1€TBOPHTEILHO YMEHHSIMH, Paboraet npu npsMom
b 0a30BBIMH OOLINMH
(moporoseIii ypoBeHs) TpeOyeMbIMH IS HaOOICHAH.
3HAHUSIMH.
BBITIOTHEHHS

HIPOCTEIX 3a1a4.

QopmMyTHpOBKA MOKa3aTeNel W KPHTEPHEB OLICHHBAHHA TaHHOW KOMIICTEHIIMH [PHBEICHA B

Tabmue 4.
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Taboauna 4 — Mokaszarenu u KPHTEDHH OHEHHBAHHSA KOMIICTEHIIMH HA HTaax

5

Ioxasarenn 3HaTse Ymern Baagers
H KpHTepHH
AHanmu3upyeT CBA3K Crocoben
CBobomHo npumenser
MEXIY pa3THYHbIMH PYKOBOJHUTH
METO/IBI peIIeHHS 3a1a4
busnyeckumu MEKIHCIHIITHHAPH
B HE3HAKOMBIX N .
3aKOHAMH; OH KOMaH/10i1;
CUTYaIlusx;
[Ipencrasnser cocobsr CBobonuo Bnaneet
YMeeT MareMaTHyecKu
Orinuno H pe3yNbTaTsl Ppa3sHBIMH
. BBIPAXKaTh, H
(BbICOKHIT HCIIOJIb30BaHHUs criocobamu
IOKa3bIBATH [TOJIOKEHUS
YPOBeHbB) Pa3sIHYHBIX PH3HYECKHUX . IIPEACTaBIIeHHS
N IIPEeAMETHOM obnacTi N
MoJielTel; busnyeckoii
3HAHUSA;
Maremarryeckn HH(POpMANuH B
Monenupyer .
000CHOBBIBaET BHIGOP rpadudeckoii 1
pasjiM4yHBle QH3HUECKHE .
METO/IA U IUIaH MaTeMaTH4eCKoi
IIPOLIECCHI.
pelleHus 3a0a4H. dopme.
CamocTosTensHO
Kputnueckn
HOAOHPAET H FOTOBHT
OCMBICITHBAET
[Tonnmaert cBsi3u Mexny JUIA SKCOepUMEHTA
[OJy4YeHHEIE
Pa3IHYHBIMH HeoOXoHuMoe
3HAHHUS,
(U3NYECKUMH obopynoBanue;
. Komnerenren B
[TOHATHAMU; Ipumensier MeTonp!
Pa3IHYHBIX
Hmeer npejncrasnenne pelueHus 3ana4 B
Xopomo curyanusx (pabora
. 0 GHU3HYECKHX MOOEIX; HE3HAKOMBIX
(6a3oBbIii B
ApryMeHTHpYeT BHIGOp CUTYaIUsX;
YPOBeHb) MEXIUCHUTIIHHAPH
METOAA peLeHHs VYmMeeT koppexTHO .
O KOMaH[ie);
3aJ]a4y; COCTaBJIET BBIPAXKaTh H
Brnaneer pasusmu
TUIaH peLIeHHs 3aJa4H; apryMeHTHPOBAHHO
criocobamu
I'padmueckn 000CHOBEIBATE
IpeACTaBIeHHs
HIUTIOCTPHPYET 3a/1a4y. MIOJIOXKEHUS 5
. busnyeckoit
npeaMeTHOR obnactu
uHpoOpManHu.
3HaHHs.
JlaeT onpenenenus Bnaneer
P YMeer paborars co .
OCHOBHBIX 3aKOHOB; . TEPMHUHOJIOTHEH
CIIPaBOYHOMU .
Bocnpoussonur . [IpeAMETHOM
JIMTEPaTypPOii;
Yoopaersopu OCHOBHBIE QH3UYECKHUE 00J1acTH 3HaHUS;
Hcnonesyer npuGopsr,
TeJIbHO takTsl, Haew; Cnocoben
. YKa3aHHbIE B OITHCAHUHU
(noporoswIii Pacnosnaer . KOPPEKTHO
1abopaTopHOii paboThI;
YPOBeHB) buznveckue 06BEKTHL; IPEJICTaBUTh
YMeeT npecTaBiaTh
3HaeT OCHOBHbIE . 3HAHUA B
Pe3yNbTaThl CBOEH .
METO/B! peIlleHHs MareMaTH4eCcKoi
paboTeL
THIIOBBIX 3a/1a4. dopme.
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6
3 TunoBbIe KOHTPOJILHBIE 3a1AHHS

Js  peanusanMy  BBIIEHEPEUMCICHHBIX  3aiad  OOYYEHHS HCNONB3YIOTCS — CHCAYIOLIHE
MarepHaTb:
THIIOBBIE KOHTPOIBHBIC 3a/aHUS HIIM WHbIE MaTepHasbl, HeOOXOAMMbIE IS OLEHKH 3HAHHUH, yMEHUIH,
HAaBBIKOB M (WIIH) OIBITA NEATENBHOCTH, XapaKTEPH3YIOIMX 3Tanbl GOPMHPOBAHUS KOMIETCHIHN B
NpoLECcce OCBOEHHs 00pa30BaTENbHOM HIPOIPAMMEL, B COCTABE:

3.1. Tecm:
3.1.1. Temot mecmogbix 3a0anuil O1A HPAKIMUYECKUX 3AHAMUIL:
1) KuneMaruka nocTynarebHOro ABHKECHHS,
2) Kuremaruka Bpamare/ibHOro JBHXEHHS,
3) luHaMHKa HOCTYNATENBHOTO JBHKEHHUS,
4) JlunamuKa BpamareabHoro ABHKEHHS,
5) Monexynapnas uspka. Kiaccuueckne cTaTHCTHKH,
6) TepmonHHaMHKa;
7) 3axon Kynona. HanpsxeHHOCTE;
8) Ilorennua;
9) MeTannel 1 AUANIEKTPHKH B SJIEKTPOCTATHYECKOM I10JIE;
10) Maruaurtocraruka;
11) JisuxeHne 3apsioB H TOKOB, paGoTa B MArHHTHOM IIOJIE;
12) SBnenne a1eKTPOMarHUTHON HHIYKIIHH. DHEPIUS TIOJIS;
13) l'apmonrnueckue KoneGanus;
14) CoGozxHBIE U BEIHYKIECHHBIE KOTEOAHUS;
15) Bosmsl. Dddexr [lomnepa;
16) Uutepdepenins caera;
17) Qu¢pakuus;
18) [onspusarnus;
19) TenmoBoe u3nyuenue;
20) Buemmnnit gororddexr;
21) Buemnuit poroaddexr. dpdext Komnrona;
22) ®oronsl. /laBaeHue cBeTA;
23) Cnexrpsl;
24) BonHOBBIE CBOICTBA MHKPOYACTHII,
25) DneMeHTHI KBAHTOBOM MEXaHUKH.

Ipumep mecmoeozo 3a0anus O1A RPAKMUYECKO20 3AHAMUA:

JMHAMHKA NOCTYNATEILHOrO ABHKEHHS
Bapuanr 1

1. Cuna - 970...
BriGepure 1paBriibHOE OKOHHaHHE Haubosee 00IIero onpeaeneHus CHIIBL.

1)...dusnueckas BenMuMNa, YHCIIEHHO paBHAs [POH3BEIEHHIO MACCHI TE/Ia HA €0 YCKOPEHHE.
2)...00mas KoJIMYECTBEHHAs Mepa BO3AEHCTBHSI OJJHOTO TeNla Ha JApyroe.

3)...¢u3nveckas BeIHUUHA, ONPEIESIONAs CKOPOCTh JABI)KEHHUS TeTa.

4)...(usnyeckas BeIMYMHA, YHCICHHO paBHas ObICTPOTE H3MEHEHHS HMITYIIhCA TEJA.
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2. Kakast 13 IIpuBeIeHHBIX HIDKe POPMy olpenessier TpeTHit 3akon HofoTona?

aymV =p; 6)F=9~E; B)§=E; r) F, =-F,;.
dt m

Oreetbi: 1)a,1; 2)6,8; 3)a; 4)6; 5)B; 6)r.

—)
3. Marepuanbnas TouKa M ABHXKETCS 110 OKPYXKHOCTH €O ckopoctbio V. Ha puc. 1 nokasan rpadux
_)

3aBHCUMOCTH V' OT BpemeHH ( T — eAMHAYHBIH BEKTOP ITOJIOKATENHHOIO HanpasieHus, V; —

-
npoekuns ¥ Ha 310 Hanpasnenune). Ha puc.2 ykaxure HalpaBJICHUE CUJIbI, AeHCTBYIOMIEH Ha T.M B
MOMEHT BPEMEHH 1.

Puc. 2

Puc. 1

4. B xakom CIydae MaTepHalibHas TOYKa NBUXKETCS PaBHOMEPHO 110 OI(py)KHOCTI/I‘.>

OTBeThI:

1) Ecny HanpaBnieHue CUIIbL, IPHIIOKEHHOM K TOUKE, COBIIANAET ¢ HarpaBJIeHHEM CKOPOCTH.

2) Ecu cuna, npaiokeHHas K TOYKe, HAIIpABIeHa NIPOTHBOIOIOKHO HANPABICHHIO CKOPOCTH.
3) Ecnu cuna neprieH MKy nspHa CKOPOCTH H HEMIPEPBIBHO MEHETCS 10 MOLYIIIO.

4) Ecnu cuna, npHiioxeHHas K TOUKe, TIEPICHIUKY/IIPHA CKOPOCTH H TIOCTOSHHA 110 MOJIYJIIO.

5. Teno Maccoif 2 Kr, ABHrasch TOPH3OHTATBHO CO CKOPOCTBIO 20 M/C, IIONATIO B BA3KYIO Cpejly, Iiie
€r0 CKOPOCTP yMEHBIUMJIACH PABHOMEPHO 32 3 ¢ 10 5 M/c. Onpenemurs 8 CU MOJZYJIb CHJIBI
COIIPOTHBIECHHUS CPEIbI.

3.1.2. Temsr mecmosvix 3adanuii 013 a060pamopHbIX 3anamuil:
1) Kunematnka paBHOYCKOPEHHOTO BPALCHHS;
2) JMunamuka mastauka O6epbexa;
3) Wsyuennme pacupenenenns Makcseia;
4) Omnpenenenue OTHOLICHAS TEMIOEMKOCTEH ra3a MeToI0M Kiemana-Jlezopma;
5) Mydennue 3J1eKTPOCTATHYECKOTO MOJIA;
6) Onpenenenne yaeabHOTo 3apsaaa IMEKTPOHA METOIOM MarHeTpoHa,
7) VsydeHHe 3aTyXarouwmX 3/1€KTPOMArHHTHBIX KoseOaHuH;
8) MWsyuenne untepdepenuuu 1azepHoro usnydenus. Oneit FOHra;
9) Usyvenue qupakiuyy 1a3epHOTO H3TYYeHUS OT IIE/IH 1 HHUTH;
10) Brewmuit potosddext. M3yuenue zakona CToerosa u poBepKa GopMyJIb
DiHmTEHHA;
11) H3yyenne cnexrpa atoma Bogopona. ([Tocrosnnas PuntGepra).
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IIpumep mecmogozo 3a0anun ona nabopamopnozo 3anamus:

Onpegenenne yneJbHOro 3apsia 31eKTPOHA METOI0M MATHETPOHA
Bapunanr 2

1. TTo xakoli TpaeKTOpHU ABHXETCSA B 0b6IEM clry4ae 3apshKeHHast YacTHIA B OIHOPOJHOM MarHHTHOM
rone?

Orsetsr: 1) mo npsmoit; 2) no napabone; 3) no runepbone; 4) 0o CUpann; 5) 110 OKPYKHOCTH.

2. INapasnnensHO NpsSMOMY NPOBOJHHKY HA HEKOTOPOM PACCTOSHHM OT
HETO, IBHXKETCS CO CKOPOCTBIO D ANEKTPOH. YKA3aTh Ha PUCYHKE
HampasjIeHHe CIb! JIopeHIa, IeHCTBYIONICH Ha 3NEKTPOH, €CITH 10
IIPOBOJHHUKY MYCTHTH TOK 1.

3. Tpu yacTHIB! C ONMHAKOBBIMH MacCaMM H 3apsiaMH BIETAIOT B OJHOPOJHOE MarHHTHOE I0JIe C
Pa3sHBIMH CKOPOCTSIMH, KaK [IOKa3aHO Ha pucyHKe. [IpuuéM v;<v; < ;.

(24 Kak cootnocaTes Mexay coboit ux nepuons! Bpamenus 17
u
7 g
™) Y 'Y g OrtBersl: DT, <T,<Ts DT, >T,>Ts; NT,=T,=T;3
9 9 ¢q

4) Jlns oTBeTa JaHHEBIX HEIOCTATOUHO.

4. MUKpOYaCTHIIB! BJIETAIOT B OAHOPOIHOE MAaTHUTHOE IIOJIE C MOCTOSHHOM CKOPOCTBIO, KaK IOKa3aHO
Ha pucyHke. Kakoil 3apsan uMeror yacTuisr?

a)qi=+q 06)q=+q; B)q=+q;
@ ? 91 Nqi=-q¢; mMqp=-q¢ &) q=-q;

q; ®aqr=0; 3)q=0; #n)qg=0.

v

qs

Otsetsr: 1) a,6,B; 2)L, 4, e; 3)k, 3,1, 4)a,e,3; 5)B,T,3;6)06, K, 4.

5. Kakoe W3 NpHBEACHHBIX HIDKE BHIpAXKEHHH NpescTaBiIseT coboil
CHJly, JNEHCTBYIOINYIO Ha IIONOKHTENBHO 3apSKCHHYIO 4YaCTHI, ABHXKYLIYIOCS OJHOBPEMEHHO B
ICKTPHHUECKOM U MarHMUTHOM TONSIX?
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y F=qE+qlBo} o F=qE+qls,B} 5 F=qE+q(B,5)
4) F =qE+q(5,l§’).

3.2. Tembt koHmpoavubix pabom:

1) Kunemarnka MarepHanbHOH TOUKH;

2)  JlMHaMHKa IOCTYNAaTeNbHOTO IBHKEHHUS,

3)  Jlunamuka BpallaTeNbHOro JBHKEHUS;

4)  THotenuunan u pabota;

5)  Pabora u sHeprus. 3akoHbI COXpaHEHHS;

6)  Kiaccuueckune craTucTirm;

7)  TepmoauHamuka;

8)  3akon Kynomna;

9)  MeTaibl 1 QUONIEKTPUKHU B JIIEKTPUYECKOM I10J1€;
10) Marnurocraruka;

11) JIBm:keHHE 3aps/10B H TOKOB B MATHHTHOM noJie;
12)  DnexrpoMarsuTHAs HHIYKIHS;

13)  Konebauus u BOIHEL,

14) Bounsr;

15) Hurepdepennns;

16) Judpakuus cera;

17) BomnHoBas ontuka;

18) Tennosoe uznyuenwue;

19)  Buemmnuit poroaddexr. ddpdexr Kommrona;
20) KsaHTOBas MexaHHKa,

21)  ATOMHBIE CHIEKTPEL

IIpumep konmponvnoii pabonor:

TenuroBoe m3iryyenne
buiier 24

1. Temnepatypa aGcomoTHO YEPHOTO Tela H3MEHHIACH npu HarpeBauuu ot 1942°C g0 1803°C. Bo
CKOJIEKO pa3 yBEJIUIH/IACh IIPH 9TOM MaKCHMaJlbHAsS IYYEHUCITYCKATeTbHAs CII0COGHOCTE?
2. MImeetcs pa abCOMOTHO YEPHBIX HCTOYHMKA TEIIOBOIO usnydenns. Temmeparypa ogHoro u3 Hux
pasna 850 K. Haiiiure teMieparypy Apyroro HCTOYHHKA, €CIH [UIHHA BOJIHBI, OTBEYAKOIIas
MAKCHMYMY €ro HCIIYCKATENIbHOH CIOCOOHOCTH, Ha 64 HM GOJIbIIIE JUTMHBT BOJIHBL, COOTBETCTBYIOIIEH
MaKCHMyMy HCIYCKATeIbHOH CIOCOGHOCTH NIEPBOTO NCTOUHMKA.
3. Ilpu kaxoii TeMIeparype HHTErpaTbHASL CBETHMOCTS [IOBEPXHOCTH CEPOro Tesla ¢ Ko HUIHEHTOM
norouteHus 0,484 paBHa 3HEPreTHIECKOH CBETHMOCTH abCOFOTHO YEPHOI0 TENa, UMEFOLIETO
Temneparypy 1868°C? Orser aarb B rpagycax Llenscus.

3.3. Temst Konokeuymos:
1)Mexanuka;
2)MonexynsapHast YH3HKA H TEPMOIHHAMHUKA;
3)DnexrtpocraTuka;
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4) DneKTpoMarHeTu3M;

5)Konebanus u BOJIHLL,

6)BonHoBasg onTuka;

7)TemnoBoe U3JIyUEHHE ¥ ATOMHbIE CIIEKTPBI;
8)KBanToBas ¢usuka.

3.4. Crucok uHOUBUOYAILHBIX MEOPUECKUX 3A0AHUIL:
1) KunemaTnka MatepHanbHON TOUKH;
2) JluHaMMKa MOCTYNATENBLHOTO JBHKEHHUS,
3) JluHamuKa BpamiaTeibHOro IBHIKCHHUS,
4) 3axoHBI COXpaHeHHs B MeXaHHKe (6e3 BpallaTe/IbHOTO [ABHKCHHSA);
5) KnaccHyeckue CTATHCTUKH,
6) Tepmommuamuka;
7) Horenuuman u pabora;
8) 3axon Kysona;
9) Dnektpocraruka,
10) MeTaJutsl 1 IM3IEKTPHKH B 3JIEKTPUUECKOM TIOJIE;
11) Maruurocrarska; ’
12) JIBm>keHue 3apsA/i0B U TOKOB B MATHUTHOM IIOJIE;
13) DnexTpoMarHATHas WHIYKIUS;
14) Konebanust 1 BOJIHLL
15) UnTepdepennns;
16) Tudpakuus;
17) TenoBoe u3nyyenue;
18) Bremmnnit pororddext. Ddppexr Komnrona;
19) KBarToBast MexaHuka;
20) ATOMHBIE CIIEKTPEL

Ilpumep unougudyanvnozo meopueckozo 3adanun:

IloTennuasn u pabora JIEKTPAYECKOro MOJIs
buaer 5

1. DnekTpoH, ABHrasch U3 COCTOSHHUS IOKOI B DIIEKTPHYECKOM I10JI€, JOCTUT CKOPOCTH 1,5-104 KM/C.
Kaxyro pasnocts norenmuanos npomén anekTpon?

2. Meramnmmyeckuii map pagmycoM 61 MM u ¢ moreHmuanoM 469 B OKPYXKalOT He3apsyKeHHOH
chepuueckoit o60mouKoif paanycom 452 M. Kakum 6yzer noteHmmai a1apa I1ocJjie Toro, Kak oH Oyjer
COeMHEH ¢ 0007104KO#H?

3. JIBa To4euHBIX MEeKTpHYECcKUX 3apsaa 56 HKi i 10 uKi naxonsares B BO3JlyXe Ha pacCTosHHU 42 cM
YT OT jpyra. OnpeaenuTs NOTEHIHAl OIS, CO3/aBAEMOT0 STHMH 3apslaMH B TOUKe, HAXOAAICHCS
Ha paccTosHuH 60 cM OT mepBoro 3apsia u 61 cM oT BTOporo.

4. Paauycel 1ByX NpoBOOAL(MX KOHUEHTpHYeckuX cdep 44 oM u 232 oM. Ha kaxmoit PAaBHOMEPHO
pacupesienén 3apsa 277 HKi1. Halii pa3sHOCTE MOTeHUHATOB MexKTy chepaMy.

5. beCKOHEUHO JNTMHHBIH IPAMOIT IPOBOASIIMHA MHITHHAP paguycoM 1521 MM PaBHOMEPHO 3apsiKeH ¢
JIMHEHHOM IUIOTHOCTBIO 3apsiaa 8 HK/M. OnpenennTs pa3sHOCTh MOTEHIHATIOB JBYX TOYEK 3TOr0 II0JIA,
HaXO/IALIMXCA Ha PAcCTOHUH 44 MM M 261 MM OT OBEPXHOCTH IHJIHHPA.
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6. OHpeﬂeHHTL OOTCHUHAT Ha PacCTOSIHUH 31 MM or ocu OIHOPOIHOIO 6eCKoHEeYHO IUTHHHOTO

AMBICKTPUYECKOTO CTepxkHA (¢ = 15) pamuycom 15 MM, ecim CTEPXKEHb 34psKeH ¢ OOBEMHON
mwiotHoCTBI0 20 MKKi/M?. TToTennuan na ocu CTEPKHS IIPHHATH PABHBIM HYIIIO.

7. IloreHuman OoNEKTPHYECKOTO IO HMeEeT BHIL: ¢=10(x"+»*)+20z> (B). Haiitn Momynm

HAIpSOKEHHOCTH MO B TOYKE C KOOPAMHATAMH: X =544 cM, y = 261 cM, z = 374 oM.

3.5. Cnucok nabopamopusix pasom:

Y
2)
3)
4)
3)
6)
7
8)
9)

Knnematuka paBHOYCKOpeHHOTO BpaIenus;

Junamuka Mastaaka O6epbeka;

Usyuenue pacnpenenenus Makcpeuia;

OripezienieHie OTHOMIECHHS TEMIOEMKOCTEH Ira3a METOIOM Knemana-/lezopMa;
V3ydeHue J1eKTpOCTaTHYECKOrO 1101

Ornpezienenue yaensHOro 3apsia 31EKTPOHA METOIOM MarHeTpoHa;
V3yueHue 3aTyXaroIuX 3J1eKTPOMArHHTHBIX KONeOaHHil;

V3y4yenue BBIHYKIECHHBIX DIE€KTPOMATrHUTHBIX KonebaHuit;

Wsyyenue unrepdepennun nazepuoro uznyvyenus. Onsir FOHra;

10) 3yuenue nuépakiny nasepHoro H3TyYeHns OT MeNd 1 HUTH;
11) Buemmnnit potoaddekt. Usyuenne sakona Crorerosa u IpoBepka popmysisl DHHIITEHHA;
12) U3yuenne cnextpa atoma Bogopoxa. (Ilocr. Punbepra).

3.6. Temol 0na camocmonamensroli pabomei:
1) Kunemaruka;
2) luHaMHKa HOCTYIATENBHOTO ABHKEHHUS
3) JluHaMuKa BpallaTeibHOro JBHIKEHHS;
4) Monekynspuas (pusuka;
5) Knaccuueckue crarnctuxy;
6) TepmoauHaMuka;
7) DnexkTpocTaruka;
8) IocTosunkIi TOK;
9) MarnuTHOe 110JIe B BaKyyMe;
10) MaruuTHOe noJie B BelecTRe;
11) YpaBHenus Maxkcpenna;
12) Kone6anus;
13) Bomnsr;
14) BonHoBas onTHKa;
15) KBanToBas ontHka,;
15) Atomnas ¢pusuka.
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3.7. Crucok sxsamenayuonnslx sonpocoe (1, 3 cemecmp) u eonpocoe Ha 3auem (2 cemecmp):
1 Cemecmp.
Kunemaruka. HopManeroe i TaHreHUMaILHOE YCKOPEHHE.
Kunemaruka Bpaimarensnoro asixenus. CBI3b MEXUIY YIVIOBBIMH U THHEHHBIMH YCKOPEHHSAMH,
Junamuka. 3akousr Herotona.
JIBH3XEHHE CHCTEMbI MaTEPHATBHBIX TOYEK.
OcHOBHOE ypaBHEHHE JHHAMUKH MOCTYIATEALHOrO IBHIKEHHUS [IPOU3BOJILHOH CHCTEMBI TEJI.
Cunel B MexaHuke.
Kunertnyeckast sueprus.
Pa6ota u MotHOCTS.
KoncepBatusHble cHIIBL
. IlorenunanpHas 3Heprus.
. CBA3b MKy MOTEHIHANBHOMN SHEPruel ¥ CHIIOMN.
. OCHOBHOE ypaBHEHHE JIMHAMHKH BPAIIATEIbHOTO BHKEHUS OTHOCHTEIBHO HEMO/IBHKHOU

e A A ol S

_— et e\
N - O

TOYKH,

13. VpaBHeHue THHAMHKY BPAIATeIHOTO ABHIKEHHS OTHOCHTEBHO HETIOIBIKHOMN OCH.

14. MoMeHT uHepLUH.

15. KuneTnueckas sHeprus BpalaroIierocs Tea.

16. PaboTa BHEIIHHX CUII IIPH BpalIeHHH TBEPIOTO TeJla.

17. 3aKoH coxpaHeHHs: MEeXaHHYeCKOH SHEPTHHL.

18. Yap aGcomoTHO yIpyrux M HEYIIPYTUX TelT ¢ TOUKH 3PEHHS 3aKOHOB COXPaHEHMUSL.

19. 3akon coxpaHeHHsI MOMEHTa HMITYTThCA.

20. YpaBHeHHe COCTOSHHA HACATLHOTO Ta3a (YpaBHeHHe Menneneesa-Knaneiipona).

21. JlaBnenue. OCHOBHOE ypaBHEHHe MOJNEKY/TAPHO-KHHETHYECKOIT TEOPHH.

22. Temmeparypa.

23. Buytpennss sueprust. Temnora u pabora. [Tepeoe Haaso TEPMOJIMHAMHUKH,

24. Cropoct ra3oBbIx Monexyn. Oneit HlTepHa.

25. Pacnipenientenie Monexys rasa o ckopoctam. OyHKIuS pacnpenenenns Makcpesa.

26. HauGonee BeposTHas, CPENHAS KBAPATHYHASL U CPSIHSIS apudMeTHIECKas CKOPOCTH MOIEKYI
rasa.

27. PaciipeneneHue MakcBenna o 3HAYCHUAM KHHETHYECKOM JHEPrUH.

28. ®opmysa MakcBesia 11 OTHOCHTE IbHBIX CKOPOCTEH.

29. bapomerpuueckas Gpopmyia.

30. Pacnpenenenue bonpimana.

31. TernoémrocTs raza. ®opmyna Maiiepa.

32. VzoxopuueckHii mporecc.

33. U3o6apuueckwii nponecc.

34. M3otepmuyeckuii mponecc.

35. Annabarnueckuit mporecc.

36. MoauTponuyeckue mponecesl.

37. O6parumerit nukn Kapro.

38. Heobparumsrit uki Kapyo.

39. DuTponus.

40. M3menenune SHTPONNHU IPY OGPATUMBIX H HEOGPATHMBIX rporeccax.

41. Bropoe Havao TepMOIHMHAMHKY.
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42. CpobonHas U cBs3aHHas sHeprust. GU3HUCCKHIT cMBICT JHTPOIHH.
43. CTaTHCTHYECKHMIT CMBIC SHTPOIIHH.
44. TpeTbe HaYaJIO TEPMOAUHAMHKH.

2 Cemecrtp.

1. Dnexrpryeckuit 3apsi. 3aKOH COXpaHEHHS MEKTPHYECKOrO 3aps/a. BianmoeiicTare
IEKTPHYECKHX 3apANO0B B Bakyyme. 3akon Kymnona.

2. Dnextpuueckoe nose. HanpsokEHHOCTS aneKTpHuecKoro moss. CHIOBbIC THHHMY. ITpunuun
CYNEPITO3ULHH MIEKTPHUECKUX MOJIEl.

3. TIlone nmunons.

4. Teopema Octporpanckoro-I'aycca /uis BEKTOpa HANPSKEHHOCTH JIEKTPHYECKOTO IOJIA.

5. Tlone GeckoHEeYHOM OIHOPOHO 3apsKeHHOM MnockoctH. [Tose JIBYX PABHOMEPHO 3apSKEeHHBIX
IJIOCKOCTEH.

6. Tlone Geckoneunoro 3apsuxeHHOro WHIMHApa. [Tose chepuueckoit IPOBOJAALLEH TOBEPXHOCTH.
Hone 06BEMHO-3apsKeHHOTO 1Hapa.

7. Tlotennuan. PaGora CHIT 37€KTPOCTATHYECKOTO MO, OHeprust B3auMOIeHCTBUS CHCTEMBI
3apAn0B. CBA3b MEXKITY HANPKEHHOCTHIO HMEKTPOCTATHIECKOTO MOJIS M MOTEHIHATIOM.

8. Pa3sHOCTb MOTEHIHAIOB MEXK/y TOUYKAMH II0JIA, 06Pa30BAHHOTO 6eCKOHEUHOM 3apsHKEHHOM
IUIOCKOCTRIO. Pa3HOCTS MOTEHIHATOB MMy TOYKAMH TI0JIA, 0GPazoBaHHOIO JBYMS
OeCKOHEUHBIMH 3aPSKEHHBIMH TLITOCKOCTSIMH.

9. Pa3sHOCTb MOTEHIIHATIOB MEXIY TOYKAMH 11011, 06PA30BAHHOTO GECKOHETHBIM 3apsSKEHHBIM
ATHHHBIM UHIHHAPOM. Pa3HOCTE IOTEHIMANIOB MEXKY TOYKAMH TI0JIH, 00Pa30BAHHOTO
3apsOKEHHOM MyCTOTeN0H cdepoit. PasHOCTE MOTEHIMATOB MEX Ty TOUKAMHU OIS BHYTPH
00BEMHO-3apsKEHHOTO 1apa.

10. [upkynsums BeKTOpa HAIPSHKEHHOCTH HIEKTPOCTATHYECKOTO TIOJIA.

11. Monsipusauus KU3NEKTPHKOB. BEKTOp 3MEKTPHYECKOro cMeleH s (onexTpuYecKas HHAYKIHSA).

12. IToTok BeKTOpa 3J1eKTPHIECKOrO CMEIIeHHS.

13. Usmenenue Bextopos E 1 D Ha rpanuue pazgena nsyx JU3AEKTPHKOB.

14. Pacnpenenenne aNeKTpHYECKHX 3apAI0B HA IPOBOIHHKE. Hanpsx€HHOCTS 1107151 BOIH3H
TIOBEPXHOCTH 3apsHKEHHOro NPOBOAHUKA. CBOHCTBO 3aMKHYTON HpPOBOAAIIEH 060I0UKH.

15. Onexrpoémrocts. Konnencaropsl. Coenunenue KOHZICHCATOPOB. DHEPIHUs 3apsSIKEHHOTO
NPOBOIHHKA. DHEPrHsl 3aPHKEHHOTO KOHAEHCATOPa. DHEPrH MEKTPHYECKOTO OIS

16. TlocTosHHBIH SMeKTPHYECKHH TOK. DNEKTPHIECKHit TOK. I TIOTHOCTD TOKA. VYpaBHeHune
HEIIPePbIBHOCTH.

17. Onexrpommxymas cuia. O606mMERHEI 3akon Oma s HEOJHOPOIHOIO YJacTKa I[elH.
Pasperenénnsie nenn. Ilpasuna Kupxroda. MomsocTs Toka. 3akoH Jbxoyns-Jlenna.

18. Craruyeckoe MaruuTHOE 07T B BAKYyMe. BEKTOP MArHHTHOM HHIYKIMH. 3akoH bruo-Casapa-
Jlannaca.

19. MarnutHoE Tioste mpsaMoro Toka. MarHuTHOE 10JIe KPYTroBOro Toka. MaruTHOE moje
JABIDKYILETOCS 3apsia.

20. 3axon Amnepa. Cula, AeCTBYIOmAs Ha MPOBOIHUK ¢ TOKOM B MATHHTHOM IOJe. Kontyp ¢
TOKOM B MAarHUTHOM IT0JI€.

21. Cuna Jlopenna. [[BiKeHue 3apsHkeHHO YaCTHIL! B OJTHOPOZIHOM MarHHTHOM I0JI€.

22. Ddpdext Xomna.

23. [upKynsuus BEKTOpa MArHHTHOH MHIYKUHH. MarHuTHOE 1ojie coleHoma. MarHuTHOe Hole
TOpPOUJA.
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Pa6oTa 110 mepemMenmeHnIo pOBOJHUKA H KOHTYPaA ¢ TOKOM B MArHHTHOM TIOJTE.

MaruuTHOe none B BemecTBe. HaMarHH4eHHOCTH M HANPSHKEHHOCTS MArHHTHOTO MOJIS,
MarnuTHEIE MOMEHTBI JIEKTPOHOB H aTOMOB. JIHaMarHeTH3M. [Tapamaraetusm.
Marnuromexannueckuit s3¢dexr. [Ipuposa crioHTaHHON HAMATHHYEHHOCTH beppoMarHeTHKoB.
IIpenomnenne sextopos E i H Ha rpauuiie paznena AByX OIHOPOXHBIX MATHETHKOB.

SIBieHuE 3MEKTPOMATHUTHON HHAYKIHH. DNEKTPOIBIIKYIIAS CHIIA (3.n.c.) maaykuuu. [pupona
SIBJICHHS JJIEKTPOMArHUTHOM HHAYKIIKH.

ABieHue camoMHAYKIHH. B3anMHas HHAYKUHMS. DHEPrHs MArHATHOTO TIOJIA.

Brixpepoe anexrpudeckoe mone. Tok cMeleHus.

Ypastenns Makcseria. CKOpPOCTb pacpoCTpaHeH s MeKTPOMATrHHTHOTO MO,
l'apmonHyeckue konebanus H HX XapakTepucTHKH, OCHOBHOE YPaBHEHHE THHAMUKH
TapMOHHYECKUX Konebanuit. 'apMoHHYecK il OCIHMIIATOP.

Maremaruueckuit MasThuk. Qusndeckuil MastaEK. [IpyKHHHDBIH MAATHEK,

IIpencrasnenue koneGanuit MOCpeNCTBOM BEKTOPHBIX AAArpamMM (MeTON BEKTOPHBIX JTHArpamMm).
Ci10xeHue rapMOHHUECKHX KoJleGaHuil HATPaBJICHHbIX BAOIb OJHOM npsMoii. buenns.
CiloKeHHe B3aUMHO HepIEeHIUKY/SPHBIX KoeOarui. DUrypsr Juccaxy.

CBoGozHbIe 3aTyXalOIIHE MEXaHHYECKAE KoTeOanus. XapaKTepHCTHKH 3aTyXaroumux KojieGaHuii.
BrIHY X IeHHbIE MEXaHHYEeCKHE KOJTeOAHHS.

Onexkrpuyieckue xonebanus. KpasuctannonapHsle TOKH.

CBoGoaHbIE 7TEKTPOMATHATHBIE KOJIEGAHHS B KOHTYpe 6e3 akTHBHOTO CONPOTHBIIEHHUS.

BeIHY)XI€HHBIE 3IEKTPUYECKHE KOJIeGaHus.
PacnipocTpanenne BOJH B ympyroii cpeje.

YpaBHEHHS IDTOCKOM H ChepHIecKoil BOJH.
I'pynmoBas ckopocTs.

Hanoxenne (uaTephepenims) Bonn. CTosame BOTHEL
DHeprus ynpyroi BOJIHBL.

3Byk. OddexT Jlomnepa 11 3ByKOBBIX BOJH.
BonHroBoe ypaBHenne.

DNeKTpOMarHUTHBIE BOJIHEL

. Omrrnyecknit s dexr Jorurepa. DHEPrus NEKTPOMarHATHON BOTHBL MHTCHCHBHOCTD

STICKTPOMATHHTHOH BOJIHBL OTpaKeHIe U PETOMICHHE YIEKTPOMArHHTHBIX BOJIH OT [PAHHIIb]
pazfiena IBYX OXHOPOIHBIX THIIECKTPHKOB.
3 CemecTp.

Hurtepdepennus csera.

HInpuna nmonoc uurepdepeHIHH.

KorepeHnTHOCTSE.

Meton FOnra.

MrTepdepennns npu oTpaskeHUH MpH OTPAXKEHHH OT TOHKOMH IIPO3paYHOH IIACTHHKH.

NurepdepeHnns ot IIacTUHKE EPEeMEHHOM TOMIIHHEL (kuHa).

Kosnena Hetorona.

MHuoronyyeBas naTepdhepennus.

lIpumenenne nuTepdepennum. Mutepdepomerprl. IIpocBeTneHne onTHKH.
WHTepdepeHnonnbre 3epkana u GHIBTPSL.

10. Jludpakuus ceera. [Tpunmun I'olirenca-®peners.
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. Meroz 308 ®penens. 3oHHas macTuHkKa.
. I'paduueckoe BeruncieHre pesynbTupyoLeit aMILTHTY/b! (METOM BEKTOPHBIX AHArPAMM HITH
cunupains Openess).
Jlu¢pakuus Ha KPyIIOM OTBEPCTHH M HEIPO3PaYHOM AHCKE.
Hudpaxius B napasiensHeIX Tydax (nmudpaxuus Gpaynropepa).
Hudpaxuus ot meny.
Hudpakionnas pemeérka.
CrexrpanbHoe pasnoxenne. Paspemaiomas cioco6HOCTs PEIIETKH.
Audpakuus Ha NPOCTPAHCTBEHHBIX PEINSTKAX. Hudpakuus peHTreHOBCKHX TyUeil.
Ionorpadus.
EcTecTBeHHBIT U HOIAPH30BAHHEII CBET.
[onspuzauus npu oTpakeHNH U IpenoMIeHHH. 3aKoH bprocrepa.
Ionspusanus npu ABOHHOM TydenperoMIeHHH.
3akoH Masmoca.
Hurtepdepeniys noaspu3oBaHHbIX BOJH.
HckyceTsennoe npoitHoe JyuenperoMienue (MCKyccTBEHHAs aHH3OTPOIHS). Sddexr Keppa.
Tennopoe usnyuenue. 3axou Kupxroda.
3akon Credana-bosbiumana. 3akon cMemenns Buua.
®opmyna [Tnadxa.
Bremmnuit poroadexr.
®orons! Oneir Bore (MeTon COBIIAICHUH).
O¢dext Komnrona.
Topmosnoe pentrenosckoe namydenue,
XapaKTepuCTHYECKOE PEHITEHOBCKOE M3y UeHHe.
[aBiienne ceera.
3aKOHOMEPHOCTH B aTOMHBIX CHIEKTPAXx ®opmyna Banbmepa.
DieMeHTapHas Teopus bopa.
Onbir ®panka u epiia.
I'unoresa ne bpoitns. BonHoBkle cBoiicTBa BemecTsa.
[TpuHUMI HeonpeneNEHHOCTH.,
Bonnooe ypasuenue llpenunrepa. Ousmaeckuii cMbici V-pynkiun.
KBanroBanme >Hepruu sinekTpoHa B OTHOMEPHOH ITOTEeHNHAILHON sMe.
KBaHTOBBIH rapmMoHHYecKHit OCIHJUIITOP.
IIpoxoxeHHe YacTUIIBI Yepe3 HOTeHIHATLHBIH Oapbep.
I'taBHOe u opbuTaibHOE KBAHTOBBIE YHCITA.
IIpocrpancTenHoe KBaHTOBaHHE (MArHUTHOE KBAHTOBOE YHCJIO).
Cout snextpona. Omsit Lltepra u lepiaxa.
Pacnipenenenue snexrponos no suepretuyecknm YPOBHSIM aTOMOB.
[Tpurnun Iaynu.
[upuHa criekTpanbubIx muHuiE. ToHkas CTPYKTYpa CIIeKTPATbHBIX JIHHHIA.
Oddext 3eemana.
MonexynsapHsle COEKTpEL.
BeiHyxnennoe nsmyuenue. JasepsL
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4 Meroanueckne MaTepHaJIbI
Cornacno nynxry 12 paboueii mporpaMMel.
1. OcHoBHas sMTEparypa:

1. Casenves U.B. Kypc obmieit ¢usuxn: yuebuoe nocobue st Bry3os: B 3 T — 7-e u3n.,
crepeotui. — CI16.: Jlaus, 2007,

T. 1: Mexanuka. MonexynsapHas gusuxa. — 432 c. (B 6ubnnoreke — 155 9K3.).
T. 2: Dnexrpudectso 1 MarseTH3M. Bonmbr. Ontuka. — 496 c. (B 6ubimoreke — 148 3K3.).

T. 3: KsantoBas onruka. AtomHas Gpusnka. Ou3nka TBEPIOro Teita. GU3KHKA ATOMHOTO a1pa u
37€MEHTapHBIX YacThll. — 317 c. (B 6ubmnoteke — 151 3k3.).

2. Cusyxun JI.B. O6mmit xypc dusuku: yde6Hoe mocobue s BY30B B 5 T. — M.: ®usmariur,
2005-2006.

T. 1: Mexaunuka. ~ 5-e usn., crepeotun. — M.: ®@usmarut, 2006. — 560 c. (B Gubnuoreke —
101 ax3.).

T. 2: Tepmonunamuka u MONeKyIIpHas Gu3MKa. — 5-€ 3., uenp. — M.: Omsmanut, 2006, —
543 c. (B 6ubmuoteke — 100 3k3.).

T. 3: Dnexrpudectso. — 5-e w3z, crepeotnir. — M.: @usmarut, 2006. — 654 ¢. (B 6ubnuorexe
— 100 3x3.).

T. 4: Onuxa. — 3-e u3n., crepeotu. — M.: ®usmaraut, 2005, — 791 c. (B Gubnmoreke — 101
3K3.).

T. 5: AtomBas u saepHas busuka. — 3-e 3., crepeotHir. — M.: Gusmarat, 2006, — 782 c. (B
6ubimoteke — 100 3x3.).

3. 3ucman I'A., Tomec O.M. Kypc o6meit ¢pusuku. B 3-x . [OnexTponHEIT pecype] — CII6.:
Jlans, 2007.

T. 1: Mexannka. Monekymsipras ¢usuka. KoneGanus u BONHBL — 7-€ w31, — 352 ¢. Pexxum
JIoCTyIa on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=505.

T.2: OnextpuuecTBO W MarHeTwsM. — 7-¢ u3d. —352c¢. Pexum Jocrtyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=151 ¢ xoMiisrotepoB TYCVYP.

T. 3: Onrtuka. @u3nxa atoMoB U Monekys. PH3NKA AaTOMHOTO sjIpa ¥ MUKpPOYacTHIL. — 6-¢ U3,
-512c. Pexum Jocryna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

2. TonoanuTe bHAS JIATEPATYPA:
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1. Caenben M.B. C60pHHK BOIPOCOB H 3a1a4 10 oblei ¢usuke. [SnekTpoHuslii pecypc] — 5-
€ H34, crepeorun. —ClI6.: Jlams, 2016. — 292c¢. Pexum Joctyna  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=7I 766 ¢ xomubrotepos TYCYP.

2. Viponos ML.E. Mexanuka. OCHOBHBIE 3aKOHBL — 8-¢ u3l., crepeorun. —M.: BUHOM.
Jlaboparopus 3nanuit, 2006. — 309 c. (B 6ubimoreke — 99 3K3.).

3. Wponos M.E. ®usnka MaxpocucreM. OCHOBHBIE 3aKOHBL — 3-e H3[., CTEpeoTHI. — M.:
BUHOM. Jlaboparopus 3nanuii, 2006. — 207 c. (B 6ubnunotexe — 50 3k3.).

4. Mpozos ULE. Dnexrpomarnernsm. OCHOBHBIE 3aKoHBI: YuebGHOE H0co6He JUIA BY30B. — 5-€ U3L.
— M.: BUHOM. Jlaboparopus 3Hanmit, 2006. — 319 c. (B 6ubmuorexe — 101 3Kk3.).

5. Uponos WULE. BonHossle npouecchl. OCHOBHBIE 3aKOHBI: yuebHoe mocobue. — 3-¢ u3m. — M.:
BHMHOM. Jla6oparopus 3Hanuii, 2006. — 263 c. (B 6ubamorexe — 100 3K3.).

6. Uponos W.E. KBanToBas ¢usnka. OCHOBHBIE 3aKOHEI YueGHOe IOCOOHE IUIS BY30B. — 2-¢
u3n., poi. — M.: BMHOM. JlaGoparopus 3nanuit, 2004, — 256 . (B dbubmuotexe — 100 3x3.).

7. Vpomos M.E. 3amauu mo obmeit dusnke: YuebHoe mocobue I8 BY30B. — 7-¢ u3n.,
crepeorun. — M.: BUHOM. JTaboparopus 3xauuii, 2007. — 431 c. (B 6ubmmoreke — 496 sk3.).

8. Uepros AT, BopoGrér A.A. 3agaunuk mno dusnke: YueGHoe nocobue a1 BTy30B. — 8-¢
u3[1., nepepab. u gon.— M.: ®@usmariut, 2007, — 640 c. (B 6ubmmorexe — 99 9K3.).

9. Bonbkenmteitn B.C. C6opHUK 3a1a4 mo obmemy Kypcy ¢usuxu: YyeGHoe mocobue s
BTY30B. — 12-¢ n3j1., Henp. — M.: Hayka, 1990. - 396 c. (B GubnmuoTexe — 148 3x3.).

10. Koseiper A. B. Kypc sekunit mo dusnke: YueGuuk. — ToMmck: TYCVP, 2007. - 421 c. (B
Oubmmoteke — 697 2x3.).

11. Kanaumuxos H.IT., Koxesrurxos HM. ®msuxa. Hurepuer-TectupoBanie 6a30BBIX 3HAHHL
[Onexrponmbit  pecype] —1-e wm3n. —CII6.: Jlams, 2009. —160c. Pexum nocryma  on-line:
http://e.lanbook.comv/books/element.php?pll_cid=25&pl1 id=172 ¢ komrisrorepoB TYCYP.

12. Jlozosckmit B.H. Kypc ¢usuxu. B 2-x TT. [OnekTpoHHBI pecypc] — 6-¢ u3x., HCIIP. U 011, —
CII6.: Jlaus, 20009.

T. 1: ®usnueckue OCHOBBI MEXAHUKH. DNeKTpHYECTBO U MarHeTH3M. Du3uKka KojMeGaHuH K
BOJIH. -576c¢c. Pexxum JOCTyIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=236.

T.2: KsanroBas ¢usuka. Crarmcradeckas ¢u3uka W TepMomHHaMuKa. CoBpemennas
bm3uueckas KapTHHA MHpa. - 608 c. Pexxum JocTyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=239 ¢ KkoMnbslotepos TYCVYP.

13. Casenen U.B. Kypc o6meit pusuxu. B 3-x 1T. [DnexTporHsIit pecype] — CI16.: Jlanb, 2016.
T. 1: Mexanuka. Monexynspras dusuxa. — 5-¢ H3ll., crepeorurt. — CII6.: Jlans, 2016. —
356 ¢. Pexxum J0CTyIa on-line c KOMIIBIOTEPOB TYCVYP:
http:/e.lanbook.com/books/element.php?pll cid=25&pll id=71762.
T. 2: DnexrpudectBo u MarneTusm. Bonusl, OnTaKa. — 12-¢ H31., ctepeotun. — CII6.: Jlans,
2016. -500c. Pexcum JaocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=71761.
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T. 3: Ksanropas ontuka. Atomuas ¢usuka. Gusuka TBEPIOro Tena. OH3MKa ATOMHOTO saapa
H 2JIEMEHTApHBbIX 4YacTHU. — 4-e u3n., crepeorun. — CII6.: Jlaup, 2016. — 308 ¢. Pexum
JocTymna on-line c KOMIIBIOTEPORB TYCVYP:
http://e. lanbook.com/books/element.php?pll_cid=25&pll id=71763.

14. ®pur C.O., Tumopesa A.B. Kypc obmieii ¢pusuxu. B 3-x TT. [DnekTpoHHBINA pecypc] —

CII6.: Jlaus, 2009.

T. 1: ®usnueckne 0CHOBBI MexaHHKH. MonexkynspHas ¢usnka. KoneGauus 1 BonHbL — 13-¢
u3L., crepeorun. — CII6.: Jlawe, 2009. — 480c. Pexum noctyma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416 ¢ xommbrotepos TYCYP.

T. 2: DOnexTpuyecKue H MEKTPOMATHETHYECKHE SABNEHUS. — 12-¢ W3, crepeotun. — CIIo.:
Jlans, 2009. -528c. Pexum JIoCTyTIa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=418 ¢ kommsiotepos TYCYP.

T. 3: Onrtuka. AtomHas pusuka. — 10-e usn., crepeoturn. — CI6.: Jlasb, 2009. — 656 ¢. Pexum
JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=419.

3. YuebHO-MeTOIHYECKHE MOCOGHS N MPOrPAMMHOE ofecmedenue

L. Yueono-memoduueckue nocoéus 0na npaKmuuecKux 3aHAMUL U CAMOCHOAMENbHON
pabomsi [ DneKTPOHHBIH pecypc]:

2.1. Yyxxos FO.I1. PaboTa 1 sHeprus. 3akoHBI COXpaHeHHs B MeXaHHKe: COOPHHK 3a1ad JUlst
HpakTH4ecKuX 3auaTuil. — Tomck: TYCVP, 2010. — 24 ¢. Pexxum mocTyna cBOGOIHBIN /IS CKAYHBAHMS
http://edu.tusur.ru/training/publications/1100.

2.2. JIsuun A.B., MarasunrnxoB A.JL, Tposa JLA. Monekynapuast pusHka: C60pHUK TeCTOBBIX
BOIPOCOB JUI CAMOCTOATEIBHON pabOThl U [UTA MIPAKTHYECKHX 3ansaThit. — 2009. 30 c. Pexum goctyma
CBOOOIHBIHA Mt ckaunBauust: hitp://edu.tusur.ru/training/publications/1234.

2.3. JIaunn A.B., Marasununkos A.JL., Opnosckas JLB. Tepmonunamuka. Yacts 1: C6opuux
TECTOBBIX BOIPOCOB Uil CaMOCTOSTENBbHON pabOTBI M Sl MPAaKTHYECKHUX 3aHATHH. — 2009. 43 c.
Pesxum noctyna cBo6oaHbIf i ckadnBanus: http://edu.tusur.ru/training/publications/1235.

2.4.Taneesa A.W., Jlsumn A.B., Marasunnukos A.JI. Tepmoamuamuka. Yacts 2: C6opHuk
TECTOBBIX BOIPOCOB [UI CAMOCTOATENLHOM paboTel M JUIS MpakTHYecKuX 3aHsaTuil. — 2010. 22 c.
Pexum noctyma cBo6onHEbrt s ckauuBanus: http://edu.tusur.ru/training/publications/1236.

2.5. bypauenckuii JO.A. BonHosas onTuka: Mertomudeckoe mocobHe. COopHHK TECTOBBIX
BOTIPOCOB. - 2009. 24 c. Pexum JIoCTyna cBOOOIHEIIH JUIs CKaYMBaHHU:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxxos 10.I1. DneMeHTbI aTOMHOM QM3HKH H KBAHTOBOH MEXAHUKH: YUeBHO-METOIUUECKOE
nocobue. C60pHUK TeCTOBBIX Bompocos. — Tomck: TYCVYP, 2011. — 68 ¢. Pexum J0CTyna cBOOOIHBIH
Jutst ckayuBanus: hitp://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobus ona evinoiHenus nabopamopusix pabom [DNeKTPOHHBIH
pecypc]:
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3.1. Bypaosuuuu B.A., Tposu JI.A. [[uHamMuKka MasgTHHKA Ob6epbeka: Metomuueckne ykazaHus
K naboparopHoit pabore. —2007. 13c¢. Pexum jgocryna cBOGOAHBIH JUI  CKAYMBAHMS:
http://edu.tusur.ru/training/publications/918.

3.2.Taneesa A.M., Hpanosa E.B. UsydeHue snekTpOCTATHIECKOTO OIS Mertomuueckue
ykasanus K naGoparopHoit pabore. —2011. 11 c. Pexum moctyma cBoGOmHBIR NS CKAYHBAHUS:
http://edu.tusur.rw/training/publications/926.

3.3. MBanosa E. B. U3yueHne MarHHTHOTO TOJIS KPYrOBOTO TOKZ: MeETOMMYECKHe yKa3aHHs K
naboparopro#t  paGore. —2007. 12c¢. PexuM gocryna cBOGOHBIH I CKAYHBAHHS:
http://edu.tusur.ru/training/publications/863.

3.4. bypagenckuit }0.A. Onpenernenune ynensHoro 3apsna 3JIEKTPOHA METOAOM MAarHeTPOHA:
Meronudeckne ykazanusa K jsaGoparopHoit paGote. — 2011. 14 ¢. Pesxum JocTyna s CTyHCHTOB,
corpyauunxoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuumn B.A., Tposin JLA. Usyuenne 3aryxamommux JNMEKTPOMArHUTHBIX KoJleOaHuii:
Meronuueckue ykaszanus k naGoparopHoit pabote. —2007. 14 ¢. Pexum J0CTyna cBOOOAHBIR JUIs
cKauuBaHHA: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JL.B. Usydenne wunTepdepeHIMH nasepHOro u3ilydeHus: Metoanueckue
yKazaHHsi K naboparopHod pabore. —2010. 9c. Pexum mocTyna cBOGOMHBIN IS CKAYHBAHUA:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopor M. B., Bypnosuuun B. A. Bueurnuii ¢poroaddexr. Usyuenne 3axona Croserosa
H [IpoBepKa popmynsl DHHIITeHHA: MeToauueckue yKa3aHus K naboparopHoii pabore. — 2009. 11 c.
Pexum noctyna cBobomHbI [uis cKayuBanus: hitp:/edu.tusur.rw/training/publications/851.

3.8. 3axapos H.A., Kupmio A.M. Hcenenopanne crexTpa aroma Boslopona: Meromudeckue
yKazaHus K Jtaboparopo#i paGorte. —2011. 18c. Pexum mocTyma cBOGONHBIHE IUIA CKAYHBAHHS:
http://edu.tusur.ru/training/publications/917.
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