MHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCHUCKOI OEJEPAIIUHN
DenepaibHOE rOCY TapCTBEHHOE GIOUKETHOE 00pa3oBaTe/ILHOE YUpeK IeH e
BBICLIETO IIPOecCHOHANBLHOTO 06pazoBaHus

«TOMCKHI T'OCYJAPCTBEHHBIH YHUBEPCHUTET CUCTEM YIIPABJIEHUS U
PAITMOSJIEKTPOHUK U »

< YTBEPXJAIO
[Tpopextpp'no yue6noit paboTte
ARy ILE. Tposu
«b» ~ oFf 2016r.

PABOYASI IPOTPAMMA YYEBHOIA JAACHHUILINHBI

Pusnka
YpoBens ocHoBHOI oGpa3oBaTesLHOI TIPOrpaMmel Oakanaspuar
Hanpagnenue nogrorosku 09.03.02 — MndopManuonnsie cicTeMur 1 TEXHOJOTHH
Hpoduan NupopMaunonnsle cucteMe! u TEXHOJIOTHH
®opma o6yuenus oYHas
®akynbTer Boraucurensaex cucrem (GBC)
Kagenpa IKOHOMHYECKOH MATEMATHKH, HHOpMaTHKY ¥ cTaTHCTHKH ( OMHC)
Kype(s) 1.2 Cemecrp(er) 1.2, 3
YueGublii n1aun naGopa 2015 roma
Pacnpenenenue pabouyero Bpemenu:
5 g IE || &
Ne Buaer yue6uoii paGorni =g :E: gl :g =
SHN SIS b
1 | Jlexunu (JI) 20 | 20 | 20 | 60 | yacom
2 | Jla6opatopurie paboTsi 1P 16 | 16 | 16 | 48 | yacom
3 | HpakTH4eckue 3ausTHs I13) 18 | 18 | 18 | 54 | yacom
4 | Kypcosoii npoekr / pa6ora (KPC) (ayanTopus) - - - — | 4acos
5 | Beero AYIHTOPHBIX 3AHATHH 54 | 54 | 54 | 162 | yacos
6 U3 uux B uuTepakTHBHOI popme | — | — | = | _ 4acon
7_| Camocrositennuas paGora cryaentos (CPC) 54 | 54 | 54 | 162 | yacos
8 | Beero (6e3 sx3amena) 108 | 108 | 108 | 324 | 4yacos
9 | CamocrosiTennuas pa6oTa Ha noaroToBKy H cAayYyy Jk3amena | 36 - 136 | 72 | yacos
10 | O6mas TpynoémMKocTp 144 | 108 | 144 | 396 | yacos
(B 3a4€THLIX eqnnnuax) | 4 3 4 11 | 3ET
3auer 2 ceMmecTp
JK3amen 1,3 cemectp

Tomek 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
(¢ 9
nporokon Ne 113 ot « 20 » 4 2016 1|

Pabouas nporpamma cocTasiena c yu€rom TpeboBanuit ®enepasphoro I ocy-
MapCTBEHHOro o0pa3oBaTeNbHOIO cTannapra seicuiero o6pasosanus (PI'OC BO)
10 HarpaBneHUuro noarotosku 09.03.02 — «MHpopMaLHOHHBIE CHCTEMBI H TEXHO-
JIOTHH» (ypoBeHb OakanaBpuara), YTBEPAKICHHOTO NpHKa3oM MUHHCTepCTBa 06-
pasobabus u Hayxu Poccuiickoit ®enepaumu or 12 Mapra 2015 r. Ne 219, pac-
CMOTpCHa H YTBEPXKJI€HA Ha 3acelaHHu Kadeapsl pusuku 20 anpesns 2016 r., Ipo-
TOKOJI Ne 113.

Pazpaboryux:

AOLEHT Kadeapsl GpU3HKU A.B. Tronskos

3aB. xad. pusnxH, npodeccop E.M. Okc

Pabouas nporpamma cormacopana ¢ axynbTerom, npodunupyomeit u Bbi-
NyCKarolle KadeapaMu crienuanbHOCTH

Hexan ®BC, nonenr | _2_% E.B. Uctureyesa

3aBenyromuii npoduHpyomeit
kadenpoit DMUC, npodeccop N.I". Boposckoii
3aBenyroIHi BEIMyCKarOIIei

kadenpoit SMUC, npodeccop N.I". Boposckoii

JIKeneprer:
kad. busukn JOLEHT et A.B. Mesiosauk
(Mecto pabotsr) (3aHUMaeMast AOKHOCTB)  (TIOJMHKCE) (MHHUHATTEL, hamuns)
xad. OMUC JOLIEHT M ] ﬂ E.A. lllegpMuna
(MecTo paGoTeI) (3aHMMaeMast JJOIKHOCTS) (HOI[HHCB)‘QT (neunuaieL, GamMuns)
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1. HEJA U 3AJAYH JTUCIHTUTIJINHBI

Hucuunnuna «du3nka» u3ydaercs B MEPBOM, BTOPOM M TPETHEM CEMECTPE U MpPeaycMart-
pHUBaeT YTEHUE JIEKIUH, IPOBEICHNE MPAKTUYECKUX U JaOOPATOPHBIX 3aHATUMN, MOTYYEHHUE Pa3-
JIMYHOTO POJIa KOHCYJbTALUM.

Heanio pucuumannbl «dusukay seusercs hopmupoBanue y cryaeHtoB TYCYP nenocr-
HOTO TPEJCTaBICHUS 0 (PU3NYECKUX MPOIECCaxX U SIBJICHUSAX, MPOTEKAONIUX B MPUPOJE, TTOHH-
MaHHs BO3MOXXHOCTEH COBPEMEHHBIX HAYUYHBIX METOJIOB IMO3HAHKS IPUPOJIBI U BIIAJICHUS UMH HA
YpOBHE, HEOOXOJAMMOM IS PEIICHUS MPAKTUYECKUX 3a7ad, BOSHUKAIOIMIMX IMPH BBINOJTHEHUU
poecCHOHANTBHBIX 003aHHOCTEH.

3agadeii udyvyeHus: Kypca (U3MKHU SBISETCS OCBOCHUE CTYJEHTAMH U YMEHHE HCIO0JIb30-
BaTh!
® OCHOBHBIX TIOHSTHIA, 3aKOHOB U MOJIEJICH:
MEXaHUKH;
TEPMOAMHAMUKH;
AJIEKTPUYECTBA U MarHETU3Ma;
KOJIeOaHUI B BOJIH;
OTITHK;
aTOMHOM (U3UKH;
® METOJOB TEOPETUUECKOTO U HIKCIIEPUMEHTAIBHOTO UCCIIEJOBAHUN B (PU3HKE;
® METOJIOB OLIEHOK MOPSAKOB (PU3NUECKUX BEIUUUH.

YVVVYYVY

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

JucnurnnuHa «@u3nKa» OTHOCHTCS K YUCIY JUCHUIUIMH MaTeMaTUYECKOTO U €CTECTBEH-
HOHay4HOro 1nukia (6azonas yactb b1.b.11). 3nanus 1 HaBbIKYU, [TOJIy4YE€HHBIE NIPU €€ U3YUCHUH,
UCIOJb3YIOTCSA B IOCIEIYIOUIMX TUCHMIIIMHAX IpogeccuoHanbHOro nukia («be3omacHocTsh
AKHU3HEIEATEIbHOCTUY, «JKOJIOTUsM», «DIEKTPOTEXHHUKA, JICKTPOHUKA U CXEMOTEXHUKa», «Me-
TOJBI U cpecTBa npoekTupoBanus MC»).

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JTUCHUITIMHBI

[Iponecc m3ydenus aucuuiuinHbl «DuU3KMKa» HamnpaBlieH Ha (HOpMUPOBAHHUE CIICTYIOITUX
KOMIIETEHIINI:

oowenpogeccuonanvhvie komnemenyuu (OIIK):

1) ctocoOHOCTh HUCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHMIUIMH B
po¢deCCHOHATBHON ACATEIHHOCTH, MPUMEHITh METObI MAaTEMAaTUYECKOTO aHaIN3a U MOJEIHU-
pOBaHMUsI, TEOPETUUECKOIO U IKCHepUuMeHTanbHoro uccienoanus (OIIK-2).

B pesynvmame usyuenus Kypca gpusuxu cmyoenmaul 0014CHbL:

3HATh OCHOBHBIE 3aKOHBI MEXaHUKH, MOJIEKYJISIPHON (PU3UKU, TPUPOLYy KOJIEOAHUN U BOJIH,
OCHOBBI MOJIEKYJISIPHON (DU3UKU W TEPMOJMHAMHUKHU, SJIEKTPUYECTBA M MarHeTu3Ma, OINTHUKH,
aTOMHOU (pU3HKH.

YMeThb IIPUMEHSTh OCHOBHBIE 3aKOHBI (PU3UMKU MPH PELIEHUH Npo(decCHOHABHBIX 3a/a4,
MOJIETUPOBAHUH U ITPOBEICHUH 3KCIIEPUMEHTOB, HCII0NIb3YsI METOAbl MATEMaTHUYECKOTO aHaIN3a.

Baagers HaBbIKaMU 3KCIIEPUMEHTAIBHOTO U TEOPETUUECKOTO MUCCIIE0BAHUS.
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4. OFbEM JUCUHUAIIIMHBI U BUABI YYEBHOM PABOTBI

Tabmuua 4.1.
5 CemecTpsl Bcero
Buner yueGuo# paGoTsi
4acoB
1 2 3
AyIMTOpHBIE 3aHATHS (BCero) 54 54 54 162
B ToMm unce:
Jexunu (JT) 18 18 18 54
Jlabopatopusie pabotst (JIP) 18 18 18 54
ITpakTuyeckue 3anstus (I113) 18 18 18 54
Kypcosoit npoekr / pabora (KPC) (ayauropnas Harpyska) - - - -
Apyaue 6uder ayoumopnoii pabomu:
Camocronreannas pabora (Bcero) 54 54 54 162
B toMm yucre:
[IpopaboTka TEeKIHOHHOTO MaTepHana 10 10 10 30
HoAroToBKa K IpaKTHYECKUM 3aHSTHSIM 10 10 10 30
Bblrosinenne HHAMBHYIbHBIX TBOPYECKHX 3a[aHUi 8 8 8 24
IloaroToBka K KOHTPONBLHBIM paboTaM H KOJUTOKBHYMAM 8 8 8 24
loaroroska K 7a60paTopHBIM 3aHATHIM 18 18 18 54
CamoCTOATENEHOE H3yYeHHE TeM TeOPETHYECKOH YacTH - - — -
TloaroToBKa K 3K3aMeHy 36 - 36 72
Byt ipomesxyTodHo#M aTTecTauuu (3a4ET, 3K3aMeH) JK3 3ay OK3
Ob6mas TpyoéMKocTh Hac 144 108 144 396
3a9yéTHble eIMHANDLI TPYI0EMKOCTH 4 3 4 11
5. COAEP) KAHUE IUCHUTTIJINHBI
S.1. Pazneabl JUCUMILUIMALI H BHABI 3aHATHI
Tabmuna 5.1.
No Hanmenosanue pasznena T m P | CPC Beero | @opmupyemere
JUCIIHITIIINHEI yac. KOMIIETEHIHH
IlepBhIii cemectp
1 | Mexanuka 9 9 10 28 56
Mosekynapuas dusuka u Tep- OIIK-2
2 MOJHHAMHKA ? ? 8 26 2
Btopoii cemecrp
3 | ONEeKTPHYECTBO M MarHETH3IM 10 10 10 28 58
4 | Konebanus 1 BomHbI 8 8 8 26 50 OIK-2
Tpetnii cemectp
5 | BonHoBas ontuka 10 10 10 26 56
6 | KBanToBas ontuka 4 4 4 14 26 OIIK-2
7 | AtomHas dusnka 4 4 4 14 26
8 | Bcero: 54 54 54 | 162 | 324
Hroro: 324 gaca
4
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5.2. Coaeprxanue pa3/iesioB THCIHIIHHBI (110 JIeKHAM)

TaGnuua 5.2.
No HaumMeHoBaHue Tpynoém- | dopmupye-
o paszena ConepxaHue pa3iena KOCTb Mble
JUCUHIUIHHBL (uac.) KOMNETeHLHH
IlepBblil cemecTp
1 | Mexanuka 1.1. ®u3uka kaxk dpyHaaMeHTalbHas HayKa. 9
1.2. Kunemaruxa.
1.3. JluHaMuKa MaTepHaJIbHON TOUKH.
1.4. 3aKOHBI COXPAHEHHA.
1.5. Mexanuka TBepAOro Teja. OIK-2
2 | Mosekyasp- | 2.1. YpaBHeHHs COCTOSHMA UICATBPHOIO I'a3a. 9
Has ¢usnka u | 2.2. Mszonpoueccsl.
TepMO/IHHA- 2.3. Knaccuueckie CTATUCTUKH.
MHKa 2.4. SIpnenus nepeHoca.
2.5. O6paTuMble H HeOOPATUMBIE IIPOLIECCHL.
Bropoii cemecTp
3 | Daekrpuye- 3.1. DiiexTpocTaTH4ecKoe I10JIe B BAKyyMe€. 10
cTBO H Mar- | 3.2. DaexTpocTaTHYecKoe II0Jie B JIUIJICK-
HETH3M TPHKE.
3.3. IIpoBOJTHHK B SJEKTPUIECCKOM IIOJIE.
3.4. DHeprust AMEKTPUIECKOrO IOJIA.
3.5. TloCTOAHHBIN 3AEKTPUIECKUHA TOK.
OIIK-2
3.6. MarauTtHOE 110JI€ B BaKyyMe.
3.7. MarauTHOeE 0JI€ B BEIIECTBE.
3.8. DneKTpOMAarHUTHAsA HHIYKIHS.
3.9. YpaBHenud Makcsea.
4 | Konebanns m | 4.1. KoneGanus. 8
BOJIHBI 4.2. BonHsl.
Tpernii cemecTp
5 | BoiHoBas 5.1. UnrepdepeHnus cBeTa. 10
ONTHKA 5.2. udpaxiys ceera.
5.3. [Nonspuzanus CBETA.
5.4. CpoticTBa ¥ 0COOEHHOCTH pacIpocTpa-
HEHHS CBETOBBIX BOJIH B PasJIMYHbIX Cpe/iax.
Jlucnepcus cBeTa. ONK-2
6 | KBanrtoBas 6.1. TemoBoe H3Iy4YeHHE. 4
ONTHKA 6.2. GOTOHBIL.
7 | Aromuas ¢u- | 7.1 bopoBckas TeOpHsa aToMa. 4
3UKa 7.2 DneMeHThl KBAHTOBOM MEXaHUKH.
7.3. HepaBroBecHble MakpocHcTeMbL. CIIOH-
TAHHOE ¥ BBIHYXIEHHOE H3TyUCHHUA.
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5.3. Pazmeqnl IMCUMILVIMHBI M MEKAMCHHILIMHAPHBIE CBS3H ¢ 0GecTICYHBAIOMHMHU
(mpenbixymumMu) 1 obecreynBaeMbIMH (TOCIELYIOMHMH) JIHCIHILTHHAMH

It ocBoenus pa3nenos AUCHMIUIHHBI «DH3INKA» HEOBXOIHMBI 3HAHHA, MOJyUYCHHBIC B
HIKOJIE ¥ OJTYyY4E€MBIC NAPATUICTBLHO MPH H3YHYEHHH JIMCUUIUIHHL! «MaTteMaTHYeCKH i aHains».

Pasnenst ancnumnuner «DU3MKa» CBA3AHBL C PA3IETAMU HOCAEOVIOWUY JACIMILTHE «[Ipo-
(eccuonanproro nuKia (6azoBoii o6menpodeccHoHAILHOIN YacTH)» pabodero yyeGHOro IaHa:

Tabnuna 5.3.
Pazgens! pusukn 1120314l5l6 7
JAucnunannni
be3onacHocTh KU3HEAEATENBHOCTH A R
JKonorus s R R e T e
DJIEKTPOTEXHHUKA, WICKTPOHHKA H CXEMOTEXHHKA + o+ |+
Mertonpt u cpeacta npoextuposanns UC + 1+ + |+

5.4. CooTBeTCcTBHE KOMIETEHLHIA, dbopMHpYeMBIX IPH H3yYeHHH JAHCHHILIMHBI, H BH-
0B 3aHATHH
Tabnuna 5.4.

Ilepeuens Buner 3ansThii
KOMIIETeHLIHH JI /113 1 JIP | CPC

DOpMEI KOHTPOIS

Omnpoc. Tect. KonrposnpsHas pabora (komnIoKkBHyM).
OIlK-2 + 4+ |+ + | 3ammTa nabopatopHoii paboTsl (TecT, YCTHBIH O1I-
poc). Dk3ameH (3ader).

6. METO/IbI U ®OPMBbI OPTAHU3AIIMU OBYYEHUS

JIns yCleIUHOro OCBOEHHMS JUCLUILIHHBI TPHMEHSIOTCS PasHIHBIE oOpazoBarenbHbIe
TEXHOJIOTHH, KOTOPbIe 00eCeYnBaOT AOCTHKEHHE IUTAHHPYEMBIX PE3Y/IBTaTOB OOYUeHHs co-
ITaCHO OCHOBHOH 006pasoBaTesbHOH MporpaMme, ¢ y4&ToM TpeGoBaHHiT kK 00BEMY 3HAHUH B HH-
TEPAaKTUBHOU (opMe.

6.1. TexHO/IOIHH HHTEPAKTHBHOTO 06yYeHHsT NPH pa3sJIHYHbIX opMax 3HAHHIM

Tabmnma 6.1.
®opmsr | Jlexuun | Ilpaktudeckue | JlaGopaTopHble Bceero
MeTtoner (dac) 3aHATHS (Jac) paboTsl (Hac) (uac)
O6cyxneHue mpeseHTalyuu 0 2 4 12
JAEMOHCTPALMH OITBITOB
Pabora B koman e 10 10
YCTHBII ONIPOC HIIH TeCTHPO-
BaHHeE [IpY JONYCKE M 3alIUTe 8 8

1a00paTOpHBIX paboT
[Ty6muynas 3awura u pazéop

Y TOCKH MHIHBHTYTBHbIX 6 6
TBOPYECKHUX 3a/IaHUH U TECTOB
HMToro MHTEpaKTHBHBIX 3aHS-
it 8 6 22 36
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7. JIABOPATOPHbIﬁ IMPAKTUKYM
Tabnuua 7.1.

No
n/n

Neo paznena
JHCIIHITTTHHBI

HaumeHnosanue naboparopHpix padoT

Tpyno-
eMKOCTh
(vac.)

OIIK

TlepBblii cemecTp

3HAKOMCTBO ¢ H3MEPUTEILHBIMU IIPHOOpaMH.
Meronuka 00pabOTKU pe3yabTaToOB H3MEpe-
auit. TeopHsi HOTPEIHOCTEH H3MEPEHHH.

2

Kunemartuka PaBHOYCKOPEHHOTO
BpAIICHHS.
Junamuxa mastHaKa Obepbexa.

Msyuenne pacrpenenenus Makcsen-
na.

OmnpezeneHye OTHOIUEHHS TEIIOEM-
Kocteii raza wmerojoM KielimaHa-
HesopMma.

Bropoii cemecrp

W3syueHne 31€KTPOCTaTHYECKOTO [0~
his

OmnpezieneHre  YAENBHOTO  3apsia
5JIEKTPOHA METOJIOM MarHeTpoHa

10

Wsyuenne 3aTyXarolMX EKTPOMAr-
HUTHBIX KoNleOaHUMH.

V3yyenue BIHYKACHHBIX 3JIEKTPO-
MAarHUTHBIX KOJIeOaHwmii.

Tperuii cemecTp

H3yyenne uHTEpEPEHIIHH J1a3epHOTO
usaydenus. OneiT FOHTa.

Mzyuenne nqudpakiiuy jla3epHOTO H3-
JIy4eHHUS OT IIeJIM U HUTH.

10

Buemrui potordpdext. Mzyuenue
zakoHa CToseToBa H IpoBepKa Gop-
MyJIbl DUHIITEHHA.

HM3yuenHue CreKTpa aToMOB BOAOPOAA.
(ITocrosinnas Punbepra).

OIIK-2
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8. IPAKTUYECKHE 3AHATUS (CEMUHAPBI)

Tabmuna 8.1,
No Ne paznena . Tpyxo-
O I HaumeHoBaHMe MPAaKTHYECKUX 3aHATHIH €MKOCTh OIIK
(dac.)
IlepBbIii cemecTp
1 1 Kunemartuka nocTynaTebHOTo U Bpamare/ib- 2
HOTO JABH)KEHUS
2 3aKOHBI JMHAMHKH MOCTYNIATENBHOTO U Bpalla- 2
TEJILHOTO JIBUKEHUS
3 Pabora u sneprus 2 OIK-2
4 3aKOHBI COXPAHEHHUS HMITYJIECA, MOMEHTA HM- 3
Iy/IbCa M SHEPrHH
5 2 H3ompotuieccrl, TEMIOEMKOCTS MHOIOATOMHBIX 2
ra3oB
6 Pacnpenenenns Makcsesua u Bonbimana 2
7 IlepBoe HayasI0 TepMOMHAMHKH. [ [HKITBL. 2
8 SIBneHns nepenoca 3
Bropoii cemectp
9 3 3akon Kynowa. HanpsokéHHOCTB 3neKTpHde- 2
ckoro nojs. Teopema "aycea. ITotennuan. Pa-
60Ta CHJI BJIEKTPOCTATHYECKOTO [0S
10 BemmecTBo B ameKTpocTaTHYECKOM NOJTE. ek~ 2
TpoeMKocTh. Konnencaropsl. 3akonsr Kupxro-
a JUIs LeneH MoCTOSHHOTO TOKa.
11 Marnuthoe nose. 3akon bro-Casapa-Jlamaca 2
12 Cuna Amnepa. Cuna Jlopenna. ITpumenenue 2
TEOPEMBI O IIUPKYJIALUN BEKTOPA MATHUTHOH OIlK-2
UHAYKUHH 1A pacuéTa nojei
13 DIeKTPOMAarHUTHAs HHIYKIUS. DHEPrUs Mar- 2
HUTHOIO 110JIs. Y paBHeHHs Makcsea
14 4 ["apmonnyeckue xoneGanus. Cnoxenue rapmo- 2
HHUYECKUX KoJleOaHu
15 3aryxaromue 3eKTPOMArHHUTHBIE KOTeGaHus 2
16 BrinyieHHBIE 2ICKTPOMarHHTHBIE KOTeGaHus 2
17 OIEKTPOMArHUTHEBIE BOTHBL. DpdekT Jlomiepa 2
Tpernii cemectp
18 5 Wntepdepennns ceeta 4
19 Hudpakuns csera 4
20 ITonsipu3auus ceera 2
21 6 TermtoBoe n3nyuyenne. Bremnuit Gpotosddexr. 2
Oddexr Komnrona
22 ®otonsbl. MMnyiee Gporona. JlaBnenue cera. 2
Topmosnoe penTreHoBCKOE HANTYUCHHE OIIK-2
23 7 Teopus atoma Pesepdpopna-Bopa. Criexrpel 2
aromoB. ®opmyia bansmepa
24 XapaKTepUCTHYECKOE PEHTTEHOBCKOE H3ITyUe- 2
Hue. PentrenoBekue criekrprl. CHOHTAHHOE
BbIHYKIECHHOE u3mydenus. KosdduimenTs
l DHmTeHHA
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9. CAMOCTOSATEJIbHAS PABOTA

Tabmuua 9.1.
Ne | Nepasmena Temaruka caMOCTOATEIBHOM Tpyzo- Koutpois
P S — paboTsl emrocts | OIIK BBITIOJTHCHUA
LT} et (0emanusayus) (uac.) paboThl
1 1-7 Omnpoc. TecTsl.
[TpopaboTka JIEKLMOHHOIO Ma- 30 KoHTposHbIE
Tepuaia paboTh! (KoJLIO-
KBHYMBI).
2 1-7 [ToaroroBka K NpakTHYECKUM 30 TecTrl, nomar-
3aHATHAM HUE 3aJaHus
3 1-7 Bemosnenune HHIHBH/YIBHBIX 24 OTK-2 [posepka JI3
TBOPYECKHX 3aJaHHH
4 1-7 [ToaroroBKa K KOHTPOJILHBIM 24 [Iposepka pabor
paboTaM B KOJUIOKBHYMaM
5 1-7 IMoaroroska oT4ETOB 110 1abo- 54 Omnpoc. TecT.
pPaTOpPHEIM paboTaM 3amyra oT4ETOB
6 1-7 [ToaroroBka u caya 3K3aMeHa 72 Ompoc.
JK3aMeH.
Hroro: 234 yaca
TEPBBI CEMECTP

TeMbl HHAHBHAYATLHBLIX TBOPYECKHX 3anannii: 1. KMHeMaTHKa MaTepHalbHOH TOUKH;
2. JluHaMHKa MOCTYNATENRHOTO ABMKEHHs; 3. JJuHAMHKa BPaINaTebHOTO JBHKEHHUS; 4. 3aKOHBI
coxpaHeHHs B MexaHuke (6e3 BpallaTeNbHOTO ABHMKEHHA), S.KiaccHueckne CTaTUCTHKH,
6. Tepmonmnamuka; 7. [ToteHnuan u pabora.

Tembt 1 M 2 KoHTpoabnbix pabor: 1. «KuHeMaTHka MaTEpHAIBHON TOUKHY;
2. «/luHaMMKa IIOCTYIATENbHOTO IBIDKEHHMA»; 3. «/{HHaMHKa BpaIaTeIbHOTO JIBHXKCHHD),
4. «[Torennuan u paboTa»; 5. «Pabota ¥ sHeprus. 3aKoHEI coxXpaHeHHs»; 6. «Kiaccuueckue
cTaTUCTHKRY; 7. « TepMoIHHAMHUKAY.

Tembl 1-ro 1 2-ro KoJLToKkBHyMa: 1. «Mexanukay; 2. «MorekynapHas Qpu3uka H TEpMO-
JHHAMUKAY.

BTOPOI1 CEMECTP

TeMbl HHAHBHAYAILHBIX TBOPYecKHX 3a1aHmii: 1. 3akon Kynona; 2. DieKTpoCcTaTuKa;
3. MeTayutsl U JUAIEKTPHKH B 2JIeKTpHUecKoM none; 4. MaraurocTatuka; 5. [{BrkeHHe 3aps/10B
1 TOKOB B MarHHTHOM IT07ie; 6. DIeKTpoMarHuTHas HHAYKiHs; 7. Konebanus u BOTHBL.

Temsbl 1 1 2 KonTpoabHbIX pador: 1. «3axon Kynonay; 2. «Mertaiibl 1 IUJIEKTPHKA B
3IeKTpUdeckoM mone»; 3. «Maruutocratukay; 4. «[{BikeHue 3apsajoB H TOKOB B MarHUTHOM
nostey; 5. «3MeKTPOMATHATHAS MHAYKLESY; 6. «Konebanus u BoiHbD); 7. «BosHBD).

Tembl 1-ro H 2-r0 KOLIOKBHYMOB: 1. «DjeKTpOCTaTHKAY; 2. «DJIEKTPOMArHETH3M»,
3. «Konebanus 1 BOIHBIN.

TPETUN CEMECTP

Tembl HHAMBHAYAJAbLHbIX TBopdeckux 3agapmii: 1. Mutepdepenuns; 2. Nudbpaxuus;
3. Tertooe u3nyuenue; 4. Bueumnuii potosddexr. Dpopexr Komntona; 5. KBanroBas MexanH-
Ka; 6. ATOMHBIE CIIEKTPHIL.

Tembi 1 B 2 KOHTPOJBLHBIX pabor: 1. «Murteppepenums»; 2. «{udpakuus csera»; 3.
«Bosnoas ontHkay; 4. « Temnopoe usnyuenuney; 5. «Bueunuit dotosddexr. Dpdexr Komnro-
Hay, 6. «KBanTOBast MexaHUuKa»; 7. K ATOMHBIE CIIEKTPBI.

Temsl 1-ro u 2-ro kou1oKBHYMOB: 1. «BonHoBas ontHkay; 2. «Tennosoe uziyyeHue
aTOMHBIE CreKTphI»; 3. «KBanToBas gusuxar.
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10. MIPUMEPHASI TEMATHKA KYPCOBBIX ITPOEKTOB (PABOT)

He npeaycMoTpeHo yueOHBIM I1aHOM

11. BAJUIbHO-PEUTHHI'OBASI CHCTEMA

Ocymectpisiercst B cooTBeTCTBHH ¢ Iloa0skeHHeM 0 nopsiike HENob30BAHHS PeHTHH-
TOBOH CHCTEMBI /LISI OLIEHKH YCTIeBAEMOCTH CTYAeHTOB (puka3 pexropa 25.02.2010 Ne 1902)
1 OCHOBaHA Ha OWUILHO-PEHTHHIOBOH CHCTEMe OLIEHKH YCHeBaeMocCTH, acictyromeii ¢ 2009 r.,
KOTOpasi BKJIFOYACT TEKYIIMH KOHTPOJIb BBUIOJIHEHHS IEMEHTOB 00bhEMa MUCLMILTHHEI 110 3j1e-
MEHTaM KOHTPOJIA C MOJABEICHHEM TEKYIIEro peHTHHra.

Bo BTopom cemectpe no muciuiuinHe «®u3MKa» mpeaycMoTpeH 3auét. ITo oKOHYaHHM
CeMeCTpa CTyJIeHT, Habpasiuui Menee 50 OanIoB, CYMTACTCS HEYCIEBAIONINM, HE 1101yYHBIIHM
3a4€T. CTyAeHT, BHINOJHHBIIMH Bee 3aITAHHPOBAHHBIE JabopaTopHble paboThl H HaGpPaB-
mHA cyMMy 50 1 Gostee GajuIOB, MOJIYYaET 3a4ET «aBTOMATOM .

[lo mucuunnuue «PU3KKa» MPoBeeHHE JK3aMeHA B MEPBOM H TPETheM CeMECTpe sBIIsi-
etes obsizarenbubM. [Ipu aToM Gamibnas ouenka B cootHoumenun 70/30 pacripenensercs Ha e
COCTaBJIAIOIIHE: CEMECTPOBYIO H 9K3aMeHauuoHHyto. T.e. 70 6a/UIoB MOKHO MONYYHTH 3@ TEKY-
11y paboTy B cemectpe, a 30 6aIOB — 3a OTBETHI Ha YK3aMEHE.

JU1st CTUMY TMPOBaHHS IIAHOMEPHOCTH PabOTBI CTYJEHTA B CEMECTpe BBEASH KOMIIOHEHT
CBOCBPEMEHHOCTH, KOTOPBIA MPUMEHAETC (CyMMHPYETCs) TOJIBKO JUIS CTYAEHTOB, 6e3 orno3ma-
HHH OTYUTBHIBAIOLIMXCS MO [IPOMEKYTOUHBIM IEMEHTaM KOHTPOJIS (TECTHI, IPAaKTHYECKHE pado-
TBI, KOJUTOKBHYMBI).

Ha mpoTskenuy Bcero ceMecTpa TeKymias ycHeBaeMOCTb OLCHHBACTCA TOJBKO B Gaiax
HapacTalOIIUM UTOTOM, B TOM YHCJIE H PE3YJIBTaThl KOHTPOJIBHBIX TOYEK.

Texymuit KOHTPOJTL U3yHeHHs TUCIHILTHHEI B KKIOM CEMECTPE COCTOHT M3 CIeAYIOMUX
BU/IOB:

— KOHTpPOJb 32 YCBOCHHEM TCOPETHYECKOI0 MaTepHalia — MpoBeJAeHHE 4 ITHCEMEHHBIX KOH-
TPOJIBHBIX PaboOT H KOJJIOKBHYMOB;

— KOHTPOJIb 33 NPABUIBHBIM BBITIOJHCHHEM NPAKTHYECKHX paboT — NPOBEJEHUE HA IpaK-
THYECKUX 3aHATHAX 5 — 7 TECTOB;

— KOHTPOJIb 32 BBIIOJHEHHEM JIabopaTOpHBIX paboT.

Io pesynbratam Texkymero KoHTpons pOPMHUPYETCS MOMYCK CTYAEHTA K HTOTOBOMY KOH-
TPOJIIO — 3K3aAMEHY MO IUCUHILIHHE. DK3aMEH OCYIIECTBISETCS B BHAE ONMpOCa 10 TeopeTHye-
CKOH 4acTH JIUCIHUILTHHBL

B cocraBe cymmbl 6aioB, nOMTy4YeHHON CTYAEHTOM IO IHCIMILIAHE, 3aKaHYHBAIOLICHCS
9K3aMCHOM, 3K3aMEHAIOHHAsl COCTABIIAIOMAs JOJDKHA ObITh He MeHee 10 6ayumos. B mpoTusHOM
Clydae SK3aMEH CHUHTACTCS He CIAHHBIM, CTYAEHT B ycTaHOBJIeHHOM B TYCVYP nopsaxe ob6s3an
ero nepecaats. IIpu HeyoBnETBOPHTENBHOI cljade 3k3aMena (MeHbme 10 GaiioB) WIH HesBKe
CTYNICHTA Ha SK3aMeH YK3aMEeHAIHOHHAA COCTaBJIAIOIAs IPUPABHUBaeTCS K Hyro (0).

DK3aMeHaIHOHHBIN OHET CONEPKUT TPH BOmpoca. MaKCHMaIBHAS OLEHKA 3a KA JIbIi BO-
npoc coctasiser 10 6annos. MakcHManbHast 9K3aMeHAIHOHHAS OL[eHKa cocTaBisteT 30 6aiosb.

B tabnuuax 11.1. 1 11.2. cogepxatcs mpuMeps! pacipeneneHus GauIoB i AHCIHILTHHB
«DU3MKa» B TCYCHUH BTOPOTO CEMECTPA, 3aBEPIIAIONIETOCS 3a9ETOM, | JUIS [EepPBOro H TPEThETo
CEMECTPOB, 3aBepUIAIONINXCA YK3AMEHOM.
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Tabnuua 11.1. Pacnpenenenne Ga/LioB BO BTOPOM CEMECTPE U3YUEHHUs QU3HKH

. . | MaxcuMannHBIH
MaxcuMainbHbIi | MaxkcuManibHBIN
. Gaiut 3a nepuosx | Beero
OsieMeHTHI yueOHOH ned- 6ann ¢ Hayana | Oasul 3a EPHON
Mexay 2 KT u 3a
TEJIbHOCTH ceMecTpa 10 mexry 1 KT u 2 KOHLIOM ceMecT- | cemec
naret 1 KT KT P
pa
[Tocewenne 3ausaTHit 4 4 4 12
HNunusuayanbHbIe TBOP-
AMBHALY p 9 9 6 24
YecKHe 3aNaHHs
Kourponeusie paboTbl Ha
P p 15 15 30
ITPaKTHYECKUX 3aHATHAX
KoJI;T0KBHYMBI 15 10 25
KoMIroHeHT cBoeBpeMeH-
p 3 3 3 9
HOCTH
HrToro MakcuMyM 3a ne-
y 31 31 38 100
pHOI:
Cpaaga sx3aMeHa —
Hapacralomum HTOromM 31 62 100 100

TaGmuna 11.2. Pacnpeznenenue 6au1oB B IIEPBOM H TPEThEM ceMec

axX M3y4eHHs (PH3HKH

. . | MakcumanbHbIH
MaxcuManbHblil | MakcHManbHbIH
. 6amn 3a nepuon | Bcero
DneMeHTH y4eOHOH aed- 6ayi ¢ Hayana | Oat 3a IEPUOA
mexay 2 KT u 3a
TEJBHOCTH ceMecTpa J10 mexay 1 KT u2 KOHIIOM CeMeCT- | cenec
nmater 1 KT KT P
pa
[ocenienre 3aHATHH 1 1 1 3
WNumButyaibHBIE TBOP-
AHBHAY P 5 5 5 15
YeCKHE 3a1aHus
KonTposbHble paboTeI Ha 6 6 12
IPAKTHYECKHUX 3aHATHAX
Beirrosense nabopatop-
HBIX paboT U 3alMTIa OT- 9 9 7 25
4eTOB
KonmokBuyMbl 6 6 12
KomnoHeHT CBOEBpPEMEH- 1 1 1 3
HOCTH
HrToro MmakcumyM 3a ne-
My 22 22 26 70
pHO:
Craya sK3aMeHa 30
HapacTraomum HTOromM 22 44 70 100
Tabnuna 11.3. Tlepecyet 6al710B B OLEHKH 33 KOHTPOJIBHBIE TOYKH
baabl Ha 1aTy KOHTPOJIbHOH TOYKH Ouenka
He menee 90% ot MakcuMasibHO# cymMel Ha 1aTy KT 5
Ot 70% 1o 89% ot MakcHMasbHO# cymMel Ha jaty KT 4
Ot 60% 10 69% oT MakcuMalIbHOM cyMMBI Ha aaty KT 3
Menee 60% ot makcuMalibHOH cyMMBI Ha jaty KT 2

[TpeoSpazoBanue CyMMbl GAIOB B TPAJIHIHOHHYIO OLEHKY U B MEXKyHAPOAHYIO OyKBEH-
Hy1o oneHKy (tabmnuna 11.4) IpOoHCXOMUT OAMH pa3 B KOHIIE CEMECTPa TOJBKO I10C/C MOIBE/C-

HHY UTOTOB H3YUCHUA JUCITAILINHBI (((DI/IBI/IKEU), T.C. IOCJIC YCHQIHHOfI CIa4yH DK3aMcHa:
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Tabsmna 11.4. Ilepecuer uToroBoit cyMMbl GaLIOB B TPAIMIMOHHYIO H MEK/IYHapOJIHYIO OLIeH-~

Ky

Ouenka (I"OC)

Hrorosas cymma 6amios,
YUYHTBIBAET YCIEHIHO
COaHHBIH 3K3aMeH

Onenka (ECTS)

5 (0TH4YHO) 90-100 A (oTnHYHO)
85-89 B (ouens xopoino)
4 (xopomo) 75-84 C (xopomo)
70-74
D (ynosnersopurennho)
3 (YHAOBIECTBOPHUTEIBLHO) 6>-69
YA paTe 60-64 E (mocpencTBenHo)

2 (HEYAOBIETBOPHTEILHO)

Huxe 60 6amios

F (Hey10B1eTBOPHTEIBHO)
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12. YYEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBEC-
NEYEHUE JUCHUIIJINHbI

12.1. OcHoBHas auTEpaTypa:
1. Casenses U.B. Kypc obmeit dpusuku: yuebHoe mocodue s Bry3os: B 3 1. —7-e u3n.,
crepeotur. — Cl16.: Jlans, 2007.
T. 1: Mexanuxa. Monexynspras gusuxa. — 432 c. (B Gnbmorexe — 155 9k3.).
T. 2: DitekTpidecTBo M MarseTHsM. Bossl. Ontuka. — 496 c. (B 6ubnnoteke — 148 5k3.).
T. 3: KsautoBas ontuka. AToMHas ¢pusuka. Gusuka réporo rena. OU3mKa aTOMHOIO
A7pa ¥ d1eMeHTapHbIX YacTui. — 317 c. (B 6ubamorexe — 151 33.).
2. CusyxuH JI.B. O6umit kype Qpushku: yueGHoe 1ocobue ans By30B B 5 T. — M.: dusmar-
aut, 2005-2006.
T. 1: Mexauuka. — 5-e u31., crepeorun. — M.: @usmarur, 2006. — 560 c. (B 6ubauo-
texe — 101 2k3.).
T. 2: TepMomHHAMHKA M MOJIeKyJsipHas (u3HKa. — 5-¢ u3A., ucnp. — M.: QusMatiur,
2006. — 543 c. (B 6ubnuorexe — 100 5K3.).
T. 3: DNeKTPHYECTBO. — 5-€ U3 1., crepeoTur. — M.: dusmariut, 2006. — 654 ¢. (B 6ub-
nuorteke — 100 3k3.).
T. 4: Onruka. — 3-¢ U31., cTepeoTHil. — M.: ®usmariur, 2005. — 791 c. (B 6ubmmorexe
— 101 x3.).
T. 5: AtoMmHas u sijaepHas Qu3MKa. — 3-€ U3X., crepeotun. —M.: Gusmarur, 2006. —
782 c. (B 6ubmmotexe — 100 7k3.).
3. 3ucman .A., Togec O.M. Kypc obmeii ¢usuxu. B 3-x Tr. [DnexTpoHHBIH pecypc] —
CII6.: JIans, 2007.
T. 1: Mexaunka. MonexynapHas pusnka. KoneGanus 1 BonHbL — 7-€ u3a. — 352 ¢. Pe-
KHM JI0CTyTIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=505.
T.2: DIeKTPHYECTBO M MarHeTusm. — 7-¢ u3a. —352c¢. Pexum noctyna on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pll id=151 ¢  KOMIBIOTEPOB

TYCVYP.
T. 3: Onruka. Ou3zuka aToMOB U MOJIeKyJl. PU3KMKa aTOMHOTO siIpa U MHKpO4acTHI. ~
6-e 301, —512c¢c. Pexmm goctyma on-line ¢ koMmeiorepos  TYCVP:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=508.
12.2. /lononHuTebHAA JIHTEPATYpA:

1. Caerber W.B. CG0pHHK BOIPOCOB U 3ajiad 1o o0wmed ¢pusuke. [DnexTponubIil pecype] —
5-e wm3;., crepeorm. —CII6.: Jlame, 2016. — 292c¢. Pexum nmoctyma on-line:
http://e.Janbook.com/books/element.php?pl1_cid=25&pl1_id=71766 ¢ KOMIBIOTEPOB TYCVYP.

2. Uponos W.E. Mexanuka. OcHOBHBIE 3aKOHBIL. — 8-€ U3]1., CTepeoTHIL. — M.: BMHOM. Jla-
6opatopus 3uanui, 2006. — 309 c. (B 6ubmmorexe — 99 5K3.).

3. Uponos WLE. ®usuka maxkpocucteM. OCHOBHBIE 3aKOHBL. — 3-¢ H3/1., CTEPEOTHIL. —~ M.: BU-
HOM. JIa6opaTopus 3uanuii, 2006. — 207 c. (B 6ubnuoreke — 50 3K3.).

4. Uponos N.E. Dnexrpomardetnam. OCHOBHEIE 3aKOHBL: YuebHOe mocobue 1id By30B. — 5-e
u3z. — M.: BUHOM. JIaGoparopus 3uanuit, 2006. — 319 c. (B 6ubnuoteke — 101 3k3.).

5. Upoznos VLE. Bomsogsle mpolieccsl. OCHOBHBIE 3aKOHBL yueOHOe nocodue. — 3-¢ H3l. — M.
BUHOM. Jla6opartopus 3uanuii, 2006. — 263 ¢. (B 6ubmuotexe — 100 9k3.).

6. Uponos W.E. Kpaurosas ¢u3nxa. OCHOBHBIE 3aKOHBI: YueOHOE nocobue Juid By30B. — 2-€
u3., gor. — M.: BUHOM. JlaGopatopus 3uauuit, 2004. — 256 c. (B 6ubianoreke — 100 5K3.).

7. Upomos WL.E. 3amauu 1o obieit pusuke: Yuebuoe nocobue s By3oB. — 7-e u3a., cre-
peorun. — M.: BUHOM. JlaGoparopus 3uanuii, 2007. — 431 c. (B bubnnoreke — 496 3K3.).

8. Yepros A.I'., Bopo6éB A.A. 3ajaunuk o dusuke: Yuebuoe nocobue 1s BTy308. — 8-¢
3., nepepal. u gorn.— M.: ®uzmamat, 2007. — 640 c. (B 6ubanorexe — 99 3K3.).
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9. Bonbkenmreitn B.C. Coopuuk 3aay no obmemy kypey ¢puznku: YueGroe nocobue s
BTY30B. — 12-e u3z1., ucnp. — M.: Hayka, 1990. - 396 ¢. (B 6ubauorexe — 148 3k3.).

10. Koseipes A. B. Kypc nexuwuit no dpusuke: Yuebuuk. — Tomck: TYCVYP, 2007. — 421 ¢. (B
bubnnoteke — 697 3K3.).

11. Kanamnnxos H.IT., Koxesruko HM. ®usuxa. UHTepHeT-TeCTHPOBaHHE GA30BBIX 3HAHHIA.
[Onextponubii pecype] —1l-e m3n. —CII6.: Jlams, 2009. —160c. Pexum nmocryna on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=172 ¢ xommsiotepos TYCVYP.

12. Jlososckuit B.H. Kypc dmsuxn. B 2-x r. [Dnexrponnsii pecype] — 6-¢ usi., UCITIP. H
qomn. — CI16.: Jlanas, 2009.

T. 1: ®usnueckHe OCHOBBI MEXaHHKM. DJIEKTPHYECTBO H MarHerusM. Ousuka konebda-
HHH # BonH. —576¢. Pexum joctyma on-line ¢ kommsiotepos TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll id=236.

T.2: Ksautosas ¢usuxa. Cratucruyeckas Qusuka u TepmomuHamuka. CoBpemeHHas

¢busnueckas KapTHHA MHDpAa. - 608 c. Pexxum JocTyna on-line:
http://e lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢  KOMIBIOTEPOB
TYCVYP.

13. Casenbes U.B. Kype obmeit dusukn. B 3-x 1. [Dnexrporusii pecype] — CI16.: Jlans, 2016.
T. 1: Mexanuka. MonekynsapHas ¢pusuka. — 5-¢ u3a., crepeoturt. — CI16.: Jaus, 2016, —
356¢c. Pexum Joctyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e lanbook.com/books/element.php?pll_cid=25&pll id=71762.
T. 2: Onextpudectso u MarsetnsM. Bonusl. Ontuka. — 12-e u3n., crepeorur. — CII16.:
Jlamp, 2016. ~500c. Pexum gocryna on-line ¢ xommeiotepos TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=71761.
T. 3: Kpantopas onruka. AtoMHas ¢usuka. Gusuxa TBEPIOTO Tena. OU3HKa ATOMHOTO
AApa H 3JEMEHTapHbIX 4YacTull. — 4-e u3md., crepeorui. — CII6.: Jlans, 2016. — 308 c.
Pexum Jocryna on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=71763.

14. ©pum C.3., Tumopea A.B. Kypc o6meit ¢pusukn. B 3-x TT. [OnexTpoHHEIH pecype] —

CII6.: JIans, 2009.

T. 1: Ousnaeckue oCHOBB MeXaHUKH. MonekynapHas ¢pusuka. Konebanus u BomHbl. —

13-e wm3g., crepeorun. — CII6.: Jlamb, 2009. — 480 c. Perxum noctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=416 ¢ KOMIILIOTEPOB
TYCVYP.

T. 2: DnexTpuyeckHe M IEeKTpOMAarHeTHYECKHE ABICHHS. — 12-€ 3., CTEPEOTHII. —
CIl6.: Jans, 2009. -528c. Pexum JocTyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=418 ¢ KOMIIBIOTEPOB
TYCVYP.

T. 3: Ontuxa. Atomuas ¢usuka. — 10-e u3j., crepeotun. — CI16.: JIans, 2009. — 656 c.
Pexam JocTyra on-line c KOMITBIOTEPOB TYCVYP:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=419.
12.3. Y4ebHo-MeToaMIeCK e IOCOBHS U IPOrpaMMHOe obecTiedeHHe
1. Yuebno-memoouueckue nocobun ona npakmuveckux 3aHAmMULi u camocmoamensHoii
pabomst [ 3neKTPOHHEIA pecypc]:

2.1. Hyxkos IO.I1. PaGora u sneprus. 3akoubi COXpaHEHHUs B MeXaHHKe: COOPHHK
3ajiaq Ui NpakTHIeCKuX 3auaTHi. — Tomek: TYCVYP, 2010. — 24 ¢. Pexxum gocryna cBo-
OonHbi 1 ckaunBanus: hitp://edu.tusur.rw/training/publications/1100.

2.2. JIauun A.B., Marasununko A.JL, Tposu JL.A. Monekynsapras ¢usuka: C6op-
HHUK TCCTOBBIX BONPOCOB AT CAMOCTOSTENbHOH paboThl U /IS NPAKTHYECKUX 3AHATHIH, —
2009. 30c. Pexunm JlocTyTia CBOOOTHBIH Jist CKa4YUBaHHA:
http://edu.tusur.rw/training/publications/1234.

2.3. Jlauun A.B., Marasuunnkos A.JL, Opnosckast JI.B. Tepmoaunamuxka. Yacts 1:
COOPHHK TECTOBBIX BONPOCOB JUIS CAMOCTOSTEILHOMN paboThI M JIS MPAKTHYECKHUX 3aHs-
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rwit.  — 2009. 43c¢.  Pexum  jgocrynma  cBoOOmHBIM  JUId CKauMBAHMAL
http://edu.tusur.ru/training/publications/1233.

2.4. Taneea A.U., Jlsuun A.B., Marasunnaukos A.JI. Tepmoaunamuka. Hacrs 2:
CBOPHHUK TECTOBBIX BOIPOCOB /ISl CAMOCTOATENFHON PaGOTEI M [ PAKTHUECKHX 3aHsi-
thit. — 2010, 22c. Pexum  jgoctyma  cBoboaHbI IS CKAUMBAHMA:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuit 0.A. Bonnosast ontika: MeTtomyeckoe nocoodue. C6opHuK Tec-
ToBBIX BOHpocoB. —2009. 24 c. PexnM foctyma CBOOOIHBIH I/id  CKaYMBaHMA:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxkos FO.IT. DneMeHTsl aTOMHOK (QU3MKH M KBAHTOBOH MEXaHHKH: Y4eOHO-
MeToxuueckoe 1nocodue. COOPHHK TECTOBBIX BOIPOCOB. — TOMCK: TYCVYP, 2011. - 68 c.
Pexum JoCcTymna ¢BOOOAHBIA JUs CKaYHBaHHUSL:
http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoduueckue nocobus o1a 6bInNOAHeHUA 1AGOPAMOPHBIX padom [INeKTPOH-
HBIH pecypcl:

3.1. Bypnosunun B.A., Tposta JLA. Junamuka MaatHuka OGepOeka: Meroaudeckue
ykazaHus k naGoparopHoit pabore. —2007. 13 c. Pexxum pocryna CBOOOJIHBI [JI CKa4u-
panus: http://edu.tusur.ru/training/publications/918.

3.2. Taneesa A.W., Upanosa E. B. Usyuenue s1eKTpocTaTHYECKOro nojist: Merozu-
qecKHe ykaszauus K JiabopaTopHoit pabote. —2011. 11 c. Pexum nocryna CBOOOHBIN ISt
cxaumBanus: http://edu.tusur.rw/training/publications/926.

3.3. Usanosa E.B. M3ydyenne MarHHTHOTO IO KPYyroBoro Toxa: Meroxudeckue
yKkazaHus K JlabopatopHoit pabote. —2007. 12 ¢. Pexxum mocryna CBOOOJHBIN Al CKAuH-
Banus: http://edu.tusur.ru/training/publications/863.

3.4. Bypauesckuii I0.A. Onpenenenue yAeIbHOIO 3apaia 3JIEKTpOHA METOJIOM Mar-
HerpoHa: Meromuueckue ykasasus K saboparopsoit paGote. —2011. 14 ¢. Pexxum noctyna
JUIS CTYIEHTOB, coTpyHHKOB TYCVP: http://edu.tusur.ru/training/publications/864

3.5. Bypnosuuud B.A., TposH JLLA. M3ydyeHue 3aTyXaroIHX 3I€KTPOMArHUTHBIX KO-
neGanmit: Merouueckne ykazanua k naboparopHoit padore. —2007. 14 ¢. Pexum mocry-
12 cBOGOIHBIH I cKaunBaHus: http://edu.tusur.ru/training/publications/862.

3.6. Opiosckas JI.B. Usydenne unTepdepeHIuy Na3eprOro H3iydeHus: MeToauye-
CKHe yKasaHHs K nmaGopatopHoil paGore. —2010. 9 c. Pexum moctyna cBOOOIHBIH Ui
cxkaumBanus: http://edu.tusur.rw/training/publications/911.

3.7. ®enopos M. B., Bypnosuuue B. A. Buemmnuit gotosddexr. Msyuenne 3akona
CToneToBa 1 mpoBepka hopMyIsl DifHInTeliHa: MeToMyYecke yKasaHus K 1ab0paTopHOH
pabore. — 2009. 11 ¢ Pexum jgoctyma cBOOOJHBIA Ui CKa4HBAaHHUA:
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupumios A.M. HceneioBanye cnekTpa aToMa BOAOpoJa: Me-
ToMYeCcKHe yKazaHus K TabopartopHoii pabote. —2011. 18 ¢. Pexxunm noctyna cBoOOAHbIH
A ckaunBanus: http://edu.tusur.ru/training/publications/917.

3. KomnulomepHsie npozpammsl MOOeIUPOSAHUA HEKOMOPBIX PUIULECKUX AseNeHull 6 1a-
bopamopHoOM RPAKMUKYME.
12.4. ®ona ouenounnix cpeacts (POC)
DOoH/T OLEHOYHAIX CPE/ICTB MPUBE/ICH B IPHIOXKEHUH | K JaHHOH rporpamMe.
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13. MATEPHAJIBHO-TEXHUYECKOE OBECHNEYEHHUE JUCLIH-
IHJ-TUHBbI

Anst obecrieueHns YTeHHA Kypca JeKIHH HCIOMB3yeTcs CHEeNHaNbHas JICKIHOHHAS ay k-
Topust Kadenps! ¢uznxu (230 ayn. ®IT), ocHamEHHAS MyJbTHMEIUAHBM [IPOEKTOPOM, KOM-
NHIOTEPOM M dKpaHamu. Jlis obecrievenus 1abopaTopHbIX paGoT N0 (U3NKE HCIONB3YIOTCS 6
CIEIHATM3HPOBAHHBIX (IIO/L Pa3IMYHbIE Pa3fiesbl Kypea) nabopatopun Kadeaps! GpH3MKH, OCHa-
IEHHBIC COOTBETCTBYIOIMMH J1a00paTOPHBIMH YCTAHOBKAMH, MAKeTaMH, CTEHIAMH H KOMIIBIO-
TEPHBIM 00OpPYHOBaHHEM.

14. METOIUYECKUE PEKOMEHJAIIMH 1O OPTAHM3ALIMH
U3YUYEHHUS JUCLUTLIMHBI

OO0béM 4acoB, MpeayCMOTPEHHBIX YIeOHBIM MIIAHOM JUIS H3YdeHHS Kypca (U3HKH, He Io-
3BOJISCT PACKpPBITh B JIEKUMIX HOAPOOHO U riyboko Matepnai. I1o3toMy npu peanusauuu mpo-
TPaMMBI CTYICHTBI IOJDKHBL JOCTATOYHO MHOTO paboTaTh CaMOCTOATENFHO KaK [PH IIOBTOPEHHH
JICKIIHOHHOTO MaTepHala, TaK H MOATOTOBKE K MPAaKTHYECKHM, JIAOOPATOPHBIM W KOHTPOJIBHBIM
3anATHAM. [l obecrieyenns 3GHEKTHBHOTO YCBOCHHS CTYNEHTAMH MATEPHAIOB XHCIIHILTHHEI
HEODXOIMMO Ha MEPBOM 3aHATHH O0DECHEYHTh UX CITUCKOM BOIIPOCOB, MOIEKAIIUX H3Y4YEHHIO,
CIIUCKOM OCHOBHOM H JOMIONHHUTEIBHOM JTATEPATYPBI JUISL CAMOCTOSTENBHOM paboThL.

JInst TeKyIero KOHTPOJIs YCHEBAGMOCTH M IIPOMEXYTOYHOH ATTECTAlMH HCIOMB3yeTcs
TECTOBBIH KOHTPOJIb 3HAHUM,

Ha nekuusx neo6xomumo ob6parnats BHUMaHHE HA OCOOEHHOCTH [PHMEHEHHS paccMarpu-
BacMOro mMaTepuaia B IOCICAYIOIHX KypcaX, a Takoke B Oynytuei npodeccrHoHanbHOl fesTesb-
HOCTH.
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MpunoxweHue 1

DenepatbHOE rocynapeTBenHOe GromxeTHOE 06pazoBarenbHOE YYPEIKIEHHE BBICILIETO
IPOdeCCHOHATBHOTO 06pa3oBanus

«TOMCKHH I'OCYIIAPC TBEHHBI YHHUBEPCHUTET CUCTEM YIIPABJIEHHUS U
PATMOSJIEKTPOHUK Hy (TYCYP)

<) YTBEPKIAIO
Hpopextel no ydeGuoii paGote

'75 AR I1. E. Tposn
«__» 2016 r

P®OHJ OUEHOYHBIX CPEACTB IO YYEBHOM AACHUATIJIMHE

PU3HUKA

(nosHOe HaMEHOBARME Y4EeOHONM AMCLUTHTHIE! HITH NPaKTHKH)

YPOBCHB OCHOBHOMH oﬁpa:&onawnsnoﬁ nmporpamMmsel 6aKaJIaB[!HaT
(bakanaspuar, MAarucTparypa, CreLHainTeT)

Hanpagaenue(s) noaroropxu (cenmanbHOCTS)

09.03.02 Hadopmaumonnpre CHCTEMBI H TEXHOJ0THH
(nontHOE HauMeHOBaHHe HANpPABICHHA NOATOTOBKH (CTIELHANEHOCTH))

Ipodman(n) Unpopmamuonusie CHCTEMBI H TeXHOJI0THH
(noHOe HauMeHOBaHHe NPOGHIIA HANPABAEHHS IOAMOTORKH (cneunansHocTH))

®opma obyqenns Ounas
(ouHas, ounO-3a0uHas (Beuepusn), 3aounas)

Daxyasrer ®BC (BhlamcanTeabHbIx CHCTEM)
{cokpatenHoe H NoNHOe HauMeHOBaHMe (akynbrera)

Kadenpa IMUC (Ikonomuueckoii MaTeMaTHKH, HH)OpMaTHKH u CTATHCTHKH)
(coxpamienHoe 1 101HOE HanMeHOBaTHE Kabenprr)

Kypc 1,2 Cemecrp 1,2, 3

Yueouslii niian Habopa 2015 rona

3auer 2 cemectp dnd. zager cemecTp

Ik3amen 1, 3 cemectp

Tomcek 2016
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1

Beeneune

®onn onenounsix cpencts (OPOC) spnsieTest npunoxeHueM K paboueil mporpaMMe THCHUILTHHBL
H [PEICTaBiIseT cOOOH COBOKYIMHOCTH KOHTPOJBHO-H3MEPHTENbHBIX MaTepHasoB (THIOBBIE 3aJauH
(3a1aHKs), KOHTPOJIBHEIE PabOTHI, TECTHI U IP.) H METONOB HX HCIIOIB30BAHUS, TPeTHAZHAYCHHBIX I
H3MEPEHUS YPOBHS JJOCTHXXEHHS CTYIEHTOM YCTAHOBJICHHBIX PE3Y/IETATOB O0YYEHHS.

®OC 1o IUCHMILIMHE HCHOJIB3YCTCsl [IPH NPOBEJCHUH TEKYILEro KOHTPONS YCIIEBAEMOCTH H

IIPOMEXKYTOYHOH aTTeCTALHU CTYCHTOB.
Ilepedyens 3akperuieHHBIX 3a TUCHMIIHHON KOMITeTeHUM TpuBeieH B Tabmuue 1.

Tab6anua 1 — IepedeHs 3aKpenyieHHbIX 32 JHCIHILIHHON KOMIETeHIIMIA

Kon

DopMyIHPOBKA KOMIETEHIIHH

JTansl GOPMHUPOBAHHA KOMIETEHIHH

OIIK-2

CrrocoOHOCTE HCIIOJIB30BATh
OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX JHCIHILIHH B
npodeccHoHaTBHOH NeITENBHOCTH,
OPHMEHATH METO/BI
MaTeMaTHYeCKOI'0 aHAIH3a U
MOJENHPOBAHUS, TEOPETHUCCKOIO U
IKCIIEPUMEHTATBHOIO
HCCIIeJOBAHH.

Jo/KeH 3HATH OCHOBHBIE 33aKOHBI MEXaHHMKH,
MOJICKYJIDHOH ~ (PU3MKHM W TEePMOIMHAMHUKH,
npupoxy KojseOGaHHH W BOJH, JJIEKTPHUYECTBA U
MarHeTH3Ma, ONNTHKH, aTOMHOH (YHU3HKH.,

Jo/oKeH yMeTh  TIPHMEHATH OCHOBHBIE  3aKOHBI
GHU3UKY PH pelIeHHH NpPo(ecCHOHANIBLHBLIX 3a1ad,
MOJE/TUPOBAaHHH M TPOBEHCHUH SKCIEPUMEHTOB,
HCTIONB3Ys METOIbI MATEMATHICCKOTO AHATH3A,
JoJkeH BJ1aAeTh HABBIKAMH IKCIIEPHMEHTAILHOTO
U TEOPETHYECKOIO UCCIICAOBaHHS B (DH3HKE.
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2 Peaausanng KoMIeTeHIHHA

1 Komnerenuus OITK-2

OIIK-2: Crioco0HOCTh HMCHOJIB30BATHL OCHOBHBIC 3aKOHbI €CTECTBEHHOHAYYHBIX AHCUMILIMH B

leOqJECCHOHaJ]bHOﬁ JeATeJIbHOCTH, TPHMEHATH MeTOAbl MaTeMATHYECKOI'0 aHa/JM3a H

MOJXECTHPOBAHHA, TEOPETHYECKOI0 H IKCIHEPHMEHTAJNBHOI0 HCCICI0BAHHUA.

Jlns  (GopMHpOBAHHA KOMIIETEHLHH HEOOXOAMMO OCYIIECTBHTh psJ  OTaroB. Tailbl
(GOPMHPOBAHUS KOMIETEHIHH, [IPHMEHAEMbIE IJI DTOrO BHIbl 3aHATHH M HCIOIB3YeMbIE CpeicTBa

OLICHHBAHHUS [IPEACTABIEHBI B TAOMHIE 2.

Ta6auna 2— Itansl GopMHPOBAHUA KOMIIETEHIHH H HCIIOJIb3yeMble CPeICTBA OLCeHHBAHUSA

Cocras 3HaTh Ymern Baanerb
CnocobrocTh 3HaTh | [IpAMEHATH OCHOBHBIE
OCHOBHBIE 3aKOHBI | 3aKOHBI (PU3UKH MpH
MEXaHUKHA, PCLICHHH
MOJIEKYJIAPHOH  (QH3HKH npodeccHoHaNbHBIX Hasbricamin
Co,uepmalme " TePMOJTHHAMHKH, 3a/1a4, MOJEIHPOBAaHUH IKCOCPUMEHTAJIBHOTO H
3TANoB . U MPOBEJICHUH | TEOPETHYECKOTO
MPHPOLY  KoneOatHi i 9KCIIEPUMEHTOB, HccieioBadus B QU3MKE.
BOJIH, SMEKTPUHYECTBA H | yerompays METOIBI
Mar"seTusma, OIITHKH, | mMareMaTHyeCKOro
aToMHOM QU3HKH. aHajm3a.

Bunni zanatuit

o Jlexnuu;
o [IpakTuueckue
3AHATHS,

e [lpaxkTideckue
3aHSITHS,
e JlabGoparopHsle

e JlaboparopHsie

e (CamocrosTensHas paboThI; paboThl.
paoTa CTyAEHTOB. e (CaMocrosTenbHas
paboTa CTyIAEHTOB.
e KonTponeHas
HUcnoanszyembie | ® Tect; pabora; o Tecr;
cpeacTBa e KoJU10KBHYM; e HuauBuayasibHOE e  YcTHBIH ompoc.
OlleHUBAHHS e Dxk3aMeH (3a4er). 3alaHue;
o Tect
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OGume XapakTepHCTHKH okasaresueit u KPHTCPHEB OLICHHBAHHUA KOMIICTECHIIMHN Ha BCEX 3Tanax

NpHBe/eHkI B Tabaue 3.

Tabsmua 3 -~ O6mue xapaKTepHCTHKH MOKa3aTesiell H KPHTEPHEB OUCHHBAHHS KOMICTCHITHH 110

JranamMm

Ilokazarenn n

3nars Ymern Baagers
KpHTEpHH
Obnanaer Obnanaer
baxTHYECKHMH U JHana3zoHoM
TEOPETUHECKUMHU IPAKTHIECKHX
. Kontpomupyer pabory,
. 3HAHUSMH B YMeHUH, TpeGyeMBbIX
Oranuno (BbICOKHIA IPOBOJNT OLICHKY,
npenenax JUISL pa3BUTHS
YPOBEHB) . COBEpPILEHCTBYET
H3y4aeMol 00JaCTH | TBOPYECKHX .
. JeHCTBUA pabOTEHI.
C TIOHUMaHUEM pelleHunHd,
IPAHUI] abcTparupoBaHus
IIPUMEHHMOCTH. npobnem.
Ob6nanaer beper
3HaeT ¢axThl, P
JTHAIa30HOM OTBETCTBEHHOCTH 3a
I PHHIIMIIFI,
IIPAKTHYECKHX 3aBeplICHHE 3a/1a4 B
. MPOIECCHI, 00LHe N
Xopomo (6a3oBbIit YMeHHUH, TpeOyeMbIxX HCCIIEIOBAHUH,
HOHATHS B
YPOBe€HbB) JUTSL peLueH st IIPUCIIOCA0IHBAET CBOE
npejenax
. OIIpeIeICHHBIX IIOBEJICHHE K
H3y4aeMoit
npobneM B 061acTH 00CTOATEILCTBAM B
obnactH.
UCCIICIOBaHHUS. peuIeHuH mpobiem.
Obnanaer
OCHOBHBIMH
Obnamaer
Yaosaerpopureanno YMEHHSIMH, Pabotaer nipu npsmMom
. 6a30BBIMH OOLIHMH
(nmoporoBbelii ypoBeHs) TpeOyeMbIMH J{JIs HaOJOeHUH,
3HAHUSMH.

BBITIOJTHEHHSI
IPOCTHIX 3a/ad.

@opMmyHpOBKa MOKa3aTeliell U KPUTEPUEB OIEHHBAHMS JAHHOH KOMIETEHIHH npHBe/ieHa B

Tabmune 4.
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Ta6anna 4 — [Mokazarean H KPHTePHH OLCHHBAHHA KOMIIETCHIIHH HA 3Tanax

T
Hoxazarean 3natn YMmeThb Baajners
H KpHTepHH
AHQUIA3UPYET CBA3H Criocoben
CB06OIHO TPUMEHSET
MEXTY pa3iIHYHbIMHU PYKOBOJHTH
METOJIBI PEeLeHHS 3a1a4
¢u3nyecKuMHU MEXIHCIHIUTHHAPH
B HE3HAKOMBIX N 3
3aKOHAMH; OH KOMaHJIO};
CHTYaLUsX;
[MpencrapisieT crocoodbl CsoGonHo BRajaeer
YMeeT MaTeMarTHuecKH
OTiH4HO U pe3yJbTaThl pa3HbIMH
- BBIPAXKaTh, U
(BbICOKHIT UCIONB30BaHHS criocobamu
JIOKa3bIBATh I1OJIOKEHHS
YPOBEHbD) Pa3THUHBIX (PH3NYECKUX . IIpe/ICTaB/ICHUsS
N [peIMETHOH 061acTH .
Mojernei; ¢busnyeckon
3HAHHUS,
MaremaTn4ecKku uHpopMally B
Mogenupyer .
060CHOBRBIBaeT BEIOOD rpaduuecKoil 1
pa3nu4YHble PU3NYECKHE .
MeToJia U I1aH MaTreMaTHyecKo
MPOLIECCHL.
pelleHHs 3aJa4H. dbopme.
CaMOoCTOATENBHO
Kpurtnuecku
rnoa0upaeT U TOTOBUT
OCMBICIIUBAET
TToHuMaeT CBSI3H MEXKIY JUISL DKCTIEPUMEHTA
MOTy4YeHHBIE
pa3IUYHBIMH HeoOXoaumMoe
3HAHUS;
dbu3nIEeCKUMH 0bopynoBaHue;
. KommetenreH B
ITOHATHSAMH; [TpuMeHsieT MeTOABI
pa3IMYHBIX
HMeeT npencrabiieHue peleHus 3a1a4 B
Xopomo curyaiuax (padbora
. 0 (HU3UYECKUX MOZETAX, HE3HAKOMBIX
(6a30BbIi B
ApryMeHTHpYeT BBIOOD CHTYaIHsIX;
YPOBeHb) MEXTHCIUTUTMHAPH
MeTO/Ia peIleHus VYMeeT KOppeKTHO .
O KOMaHZE);
3aJja4M; COCTABIsET BEIpaXarhb U
Bnaneet pasHbIMH
IUTaH PELIeHUs 3a0a4H; apryMeHTHPOBaHHO
cnocobamu
I'padpuueckn 000CHOBBIBATH
IpeACcTaBIeHUs
HWITIIOCTPUpYET 3a7ady. MIOJIOKEHHUS B
. (dbu3nIeCKOH
npeMeTHOH 00s1acTH
UHQOpMALIHH.
3HaHHS.
Jlaet onipenesnenus Bianeer
YMmeer pabotath €O .
OCHOBHBIX 3aKOHOB; B TEepPMHUHOIOTHel
CIIPaBOYHOMN .
Bocrnpou3BoguT . npeaAMETHOR
JMTEPaTypoi;
YnoBiaersopu OCHOBHBIC (PU3UYECKHE 061acTH 3HAHHS,
Hcnoassyer mpudopsl,
TeJIbLHO ¢aKTHl, HlEH; Cnocoben
. yKa3aHHble B OIUCAHHUHU
(noporoBbiH Pacnosnaer . KOPPEKTHO
nabopartopHOH paboThl;
YPOBEHB) ¢bu3nyecKre 0ObEKTHI, IIPEACTAaBUTh
YMeeT npeacTaBisTh
3HaeT OCHOBHbIE . 3HAHHA B
pe3yJbTaThl CBOEH .
METO/bI pelHCHUS MaATeMATHYECCKOHU
paboTBhl.
THIIOBBIX 3a/1a4. Popme.
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6
3 TunoBble KOHTPOJBLHBIE 3AJAHUA

Jlns  peanu3aumu  BBUIEEPEUHCICHHBIX 3aiad OOYYEeHHS HCHONB3YIOTCS  CICAYIOLHE
MarepHaIbL;
THIIOBBIC KOHTPOJIBHBIE 3aJaHHs HJIH HHBIC MATEpHAIIbl, HEOOXOMUMBIC [T OLEHKH 3HAHMH, yMEHHI,
HABBIKOB M (HJIM) ONBITA JEATCILHOCTH, XapaKTepU3YIOUMX JTanbl GOPMHPOBAHHS KOMIIETEHIHH B
Tporecce 0CBOeHU 00pa30BaTeIbHOM IPOrPaMMBL, B COCTARE:

3.1. Tecm:
3.1.1. Temol mecmosvix 3a0aHULI OA RPAKMUYECKUX 3AHAMUIL
1) Kunemaruka nocTynare/ibHOro JBHKCHHUS,
2) KuneMarHka Bpalarei5Horo IBHKSHUS,
3) lMHaAMHKA NOCTYNATENLHOTO JBH)KEHHUS,
4) JlnmaMuka Bpaare)ibHOro JBHKEHHS,
5) Monexynspras ¢u3uka. Kinaccuueckue cTaTHCTHKH,
6) Tepmonunamuka;
7) 3axon Kynona. HanpsokenuocTs;
8) INorenuwna;
9) MeTanibl 1 QMANEKTPHKH B YIEKTPOCTATHIECKOM IOJIE;
10) MarnuTocraruka;
11) AsmoxeHHe 3aps10B H TOKOB, paboTa B MATHHTHOM MOJIE;
12) SBnenne 5neXTPOMarHUTHOM HHIYKIKMH, DHEPIHA OIS,
13) I'apmonnueckre koneGanus;
14) CBoGoHbIE M BEIHYKICHHBIE KOJIEOAHHUS;
15) Bosnel Dddexr Jomnepa;
16) MnTepdepenuns cera;
17) Mndpakius;
18) Monspuzanus;
19) TertnoBoe uznyuenue;
20) Buemnuit dortoaddexr;
21) Bremmnuit porosddexr. dpdext Kommrona;
22) ®otonsl. JlaBienue cBera;
23) Crexrpsr;
24) BonHOBBIE CBOWCTBA MUKPOYACTHIL;
25) DneMeHTBI KBAHTOBOH MEXAHHKH.

IIpumep mecmogozo 3adanus ona npakmuveckozo 3anamun:

JMHAMHKA 0CTYNATE/ILHOTO IBHKEHHS
Bapuanr 1
1. Cuna - »ro...
BribepuTe npaBuisioe okoHyaHne HauGosee ob1Iero ONPEeACICHHS CHIIbI.

1)...dusnueckas Benuunna, YucieHHO paBHas NPOU3BEICHHIO MACChI T€Jla HA €T0 YCKOpPEHHe.
2)...001mas KonMyYecTBEHHAS Mepa BO3CHCTBHS OTHOTO Tea Ha apyroe.

3)...Qu3HYECKas BeJMIHHA, ONIPEAeISONIas CKOPOCTB JABM)KCHHS TeJjia.

4)...du3nyecKas BeTHYNHA, YUCIEHHO paBHas ObICTPOTE M3MEHEHUS HMITYJIbCA TeIa.
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2. Kaxas H3 MpHBeJeHHBIX HHXKe GOPMYIT OIpe/IeNseT TPeTHH 3aK0H Herotona?

a) mV=p; 6) F=§E; B)§=—Fj—; r) B, =-F,,.
dt m

Orsersl: 1)a,T; 2)6,8; 3)a; 4)6; 5)B; 6)r.
_._)
3. MarepuaiipHas ToUKa M JBHXETCS 110 OKPYXKHOCTH co ckopoctsio V. Ha puc. 1 nokasaH rpadux
.—)

3aBHCHMOCTH V; OT BpeMeHH ( T — e/IMHUMYHBIHA BEKTOP MOJIOXUTENILHOTO HallpaBieHus, Ve —

.ﬁ
npoekuus V' Ha 910 Hanpasnenue). Ha puc.2 ykaxuTe HalpaB/ICHUE CHIIb, jeiicreytouneit Ha T.M B
MOMEHT BPEMEHH /.

V., 4

A
A

v

-

t;

Puc. 2

Puc. 1

4. B KaKkoM ciydae MaTepHaTbHAS TOYKA IBHXKETCS PABHOMEPHO 10 OKPYKHOCTH?

OTBETHI:

1) Ecnu HanpaBieHHe CHIIbL, IPHIIOXKEHHOH K TOUYKe, COBII/IaeT C HANPABJICHUEM CKOPOCTH.
2) Ecnu cuiia, IpUIIOKEHHas! K TOYKE, HAIPaBJIeHa POTHBOIIONIO)XHO HATIPABJICHUIO CKOPOCTH.
3) Ecim cuna riepreH (iKY /IsIpHA CKOPOCTH M HEMPEPLIBHO MEHAETCS 110 MOAYIIIO.

4) Ecnu cuia, IPUJIOXKEHHAst K TOUKe, IEPIEHANKYIAPHA CKOPOCTH H IIOCTOAHHA 10 MOJYJIIO.

5. Teno Maccoii 2 Kr, JIBHTAsICh TOPU3OHTAIIBHO CO CKOPOCTHIO 20 M/C, NOMAIIO B BA3KYIO CpeAly, TIe
€ro CKOpoCTh YMEHBIIMIACH PAaBHOMEPHO 3a 3 ¢ 10 5 M/c. Onpezenuts B CH MoyIb CHItBL
COTIPOTHBIICHHUS CPEIbL.

3.1.2. Tempbt mecmogbix 3a0aHull 0717 1AO0PAMOPHBIX 3AHAMUIL
1) KuneMaTHKa paBHOYCKOPEHHOI'O BpALICHHS;
2) Junamuka mastHHKa ObepOeka,
3) MUsyuenue pacnpenenenus Makcsena;
4) Onpezenenue OTHOIEHUS TEIIOEMKOCTeH rasza metonom Kiemana-Jlesopma;
5) H3yueHHe 3I€KTPOCTATHYECKOTO I10TIA;
6) Omnpeznenenne yIeIbHOIO 3ap4a1d 3/1eKTPOHA METOJOM MarHeTpoHa;
7) W3syuenne 3aTyXaroOLIMX 3JIeKTPOMArHUTHBIX KOJeOaHHH;
8) Usyuenne untepdepeHinu nazeproro uinyuenns. Onpir FOHra;
9) HMsyuenue audpaKkLUUy Ja3ePHOTO U3TYIECHUA OT IIETH U HATH]
10) Buewmnuii porodddext. M3ydenne 3akona CToneToBa U IPOBEPKA bopMy bl
DHHIITERHA;
11) Wsyuenne cnextpa atoma Bojtopoaa. ([Toctoannas Punbepra).
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Hpumep mecmosozo 3a0anua ons nabopamopnozo 3anamun:

Onpenesienne yneanHoro 3apsia %1eKTpoHa MeToIOM MATHETPOHA
Bapuanr 2

1. Tlo kako#f TpaekTOpHH ABMXETCS B 0OIIEM ClTyyae 3apsHKeHHAs YacTHLA B OJHOPOIHOM MAarHMTHOM
ose?

Ortserst: 1) mo npsiMoli; 2) mo mapabone; 3) no rumepGose; 4) o CHHpaIH; 5) 110 OKPYXKHOCTH.

2. TTapansesnbHo MPAMOMY IIPOBOJHHKY HA HEKOTOPOM PACCTOSHHM OT
HETO, IBHKETCS CO CKOPOCTBIO U NEKTPOH. YKa3arh Ha PUCYHKE
HarpapJIeHHe CHIbl JIopeHna, NefCTBYOMEeH Ha JIeKTPOH, eCITH 110
IIPOBOIHUKY ITYCTHTH TOK 1.

3. TpH H9aCTULBl ¢ OJWHAKOBBIMH MacCaMH H 3apsi/laMi BJICTAlOT B OJHOPOJZHOE MarHUTHOE IOjie ¢

4 PasHBIMH CKOPOCTSMH, KaK II0Ka3aHo Ha pucyHke. IIpuuéM  v; <y < ;.

—» o
Us Kax cootnocatcs mexay coboii nx mepuons! Bpammenus 17

—p

L]

—»
w7 8
™ ® " OTBeTHI: LT, <T,<Ty HT,>T,>Ts NT,=T,=T3
q9 9 q

4) [l oTBeTA JHAaHHBIX HENOCTATOYHO.

4. MHKpOYacTHIIBI BACTAIOT B OJHOPOJHOE MAarHUTHOE TOJIe ¢ MOCTOSHHOMN CKOPOCTBIO, KaK MOKa3aHo
Ha pucyHke. Kakoif 3aps uMeroT yactuiisi?

a)qi=+q; 6)q=+q; B)q3=+q;
—_p
@ B a Dqir=-¢ MND@=-q €)qs=-q;

q; x) q; =0; 3)qp = 0; ") q3 =0.

v

qs

Otsetsr: 1) a, 6, B; 2) 1, 1, €; 3) x, 3, u; 4)a,e,3; 5)B,1,3;6)6, K, 0.

S. Kakoe W3 mpHBeIeHHBIX HMKe BBIPAKEHHIL MpeacTaBisieT coboi
CHILy, NEHCTBYIOLIYIO Ha MONOXHTCIBHO 3apsKEeHHYIO 4acTHIy, IBHXYIIYIOCH OJHOBPEMEHHO B
3IEKTPUYECKOM H MarHHTHOM NOJISAX?
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1)F=qE+q[l§,5} 2)F=¢IE+¢I[5,B} 3)F=qE+q(B,5)
4) F = qE+q(6,l§).
3.2. Tembt Konmpoavusix pabom:

1) KunemaTHKa MaTepHaILHOH TOUKHU;

2)  JluHaMHKa [OCTYIIATe/IbHOIO ABHKEHUS,

3) JlusaMuKa BpaiaTeIbHOTO JBHIKCHHS,

4)  Tlorenuuan u padora,

5)  Pa6oTta u sHeprus. 3aKOHBI COXPAHEHHS,

6) KiaccuyecKue CTaTHCTHKHY;

7)  TepMoauHaMHKa;

8)  3axon Kyiona;

9)  MeTawibl U JUIEKTPUKH B 2JIEKTPUUECKOM TIOJIE,
10) MarauToCcTaTHKa,

11) JlBmkenue 3apsiIOB B TOKOB B MArHUTHOM IIOJIE,
12) DnexkTpoMarsuTHas HHIYKIHS;

13) Konebanus 1 BOJHEL,

14) Bonnsr

15) HWarepdepenuns;

16) Jludpaxuus ceeTa,

17) BonHOBas ONTHKA;

18) TemoBoe U3JIy4YeHHUE;

19) Buemmnuii potordpdext. Dpdext Komurona;
20) KgaHTOBas MEXaHHKA;

21) ATOMHBIE CIIEKTPBI.

IHpumep KonmpoavHoil pabomsl:

TensioBoe U3/ TyUeHHE
Buner 24

1. Temneparypa aGCOMIOTHO YEPHOTO TeJa H3MEHHUIIACh TP HArpeBaHUU OT 1942°C no 1803°C. Bo
CKOJIBKO Pa3 yBeJIMUYHIACh IIPH YTOM MaKCUMAJIbHAS JIyYEHCIlyCKaTe/IbHAs cnocoOHOCTB?
2. VimeeTcs apa aGCONIOTHO YEPHBIX HCTOYHHMKA TEIIIOBOIO W3/yyeHus. TeMueparypa OHOro U3 HUX
paBHa 850 K. Haiinute TemMmeparypy Apyroro HCTOYHUKA, €CIIM JUTHHA BOJHBL, OTBEHAIOMAl
MAKCHMYMy €ro HCITyCKaTeNbHON CocoGHOCTH, Ha 64 HM GoJbLIe JUTHHBL BOJIHBL COOTBETCTRYIOILEH
MAaKCHMYMY HCIIyCKaTeIbHOH COCOOHOCTH MIEPBOro HCTOMHHKA.
3. ITpu kaKoii TemIleparype HHTETpaIbHas CBETHMOCTD OBEPXHOCTH CEPOTO TeJa ¢ K03pOUITHEHTOM
nornomenus 0,484 paBHa SHEPreTHYECKOH CBETHMOCTH a0COIIOTHO YEPHOTO TeJla, MMEIOMIETo

temneparypy 1868°C? OtBer math B rpagycax Lienscus.

3.3. Tembl KONNOKEUYMOB:
1)Mexanuka;
2)MornekyispHas QU3MKa 1 TCPMO/IMHAMUKA,
3)DeKTpOCTaTHKA,
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4)D51eKTpOMarHe TH3M;

5)KoneGauus 1 BOJHBL;

6)BonHosas onrtuka;

7)Tennosoe U3MydeHNEe U ATOMHBIE CIIEKTPEL;
8)KBanToBas ¢pusmnka.

3.4. Cnucok uHOUBUOYANbHBIX MEOPHECKUX 3AOAHUIL:
1) Kunemaruka MaTepHaibHON TOYKH;
2) JlmHaMHUKa MOCTYNAaTeNbHOTO IBUIKCHHSL,
3) JIMHaMHKa BpamaTeibHOro ABHKEHHUS,
4) 3aKoHbI COXpaHeHHs B MeXaHuKe (6e3 BpaInaTeIbHOTO JIBHKCHHS);
5) Knaccuueckue CTaTHCTHKH;
6) TepmoawHamuka;
7) Horennuan u pabora;
8) 3akon Kysiona;
9) DnekTpocTraTuka;
10) MeTanssl ¥ QUANEKTPHUKH B 2JIEKTPUYECKOM IIOJIE;
11) Marautocraruka;
12) JIBrokeHHe 3apsoB H TOKOB B MATHHTHOM TIOJIE;
13) DnexTpoMarHUTHAs HHYKIH;
14) Konebanus 1 BOIHBL,
15) Uurepbeperums;
16) Nudpaxigus;
17) TennoBoe u3nyyenue;
18) Breurnnit poroaddext. Dpdext Kommrona;
19) KBanToBas MexaHHKa;
20) ATOMHBIE CIIEKTPBI.

Ilpumep unousudyanvnozo meopueckozo 3adanus:

Ilorennnan u pabora 31eKTPHYECKOTo MO
buaer 5

1. DneKTpoH, ABUrasch U3 COCTOAHHS NOKOA B SMEKTPHYCCKOM IOJIE, JOCTHT cxopoctr 1,5-10% km/e.
Kakyro pasHOCTS IOTCHLIHANOB MPOIIEN EKTPOH?

2. Mertannuuecknit map pagmycoM 61 MM u ¢ motemmmaiom 469 B OKPYKAIOT He3apshHKeHHOU
chepudeckoit 060510uKoi pamuycoM 452 mm. Kakum OyzeT MoTeHIMAN apa 0Cle TOro, Kak oH Oyner
COeMHEH ¢ 000104KOi?

3. JlBa ToueyHBIX dMeKTpHYecKuX 3apsaaa 56 uKin u 10 uKo1 naxomsTes B BO3/lyX€ Ha pacCTOsHHH 42 cM
ApYT 0T Apyra. ONpeneInTh NOTEHIHAN 0TI, CO31aBAEMOTO STHMH 3apsIaMH B TOUKE, HAXONAIIEHCS
Ha paccTosiHuM 60 cM 0T nepBoro 3apsaa u 61 cM oT BTOporo.

4. Pajuycsl BYX NMpoOBOASIIMX KOHUEHTpHUeckHX cdep 44 oM u 232 cm. Ha kaxioi PaBHOMEPHO
pacnpeznencn 3apsaa 277 uKn. Haitta pa3sHOCTh MoTeHUMATOB MeXy cepamu.

5. BeCKOHeYHO UIMHHBIN NPAMOI NPOBOAALIHI UWIHHIP paguycoM 1521 MKM paBHOMEPHO 3apsiKeH ¢
JIMHEHHOH TIOTHOCTBIO 3apsaa 8 HK/mM. Onpesie/iTh pa3HoOCTb MOTEHIMAIOB ABYX TOYEK ITOTO noJs,
HAXOISIIMXCA HA PACCTOSHHIH 44 MM H 261 MM OT HOBEPXHOCTH LMIHHIpA.
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6. Onpenenn'rb MMOTCHNHAT Ha pPaccTOsAHHH 31 MM OT ocH OAHOPOAHOTO OeCKOHEUHO UTHHHOI'O

JHONIEKTpUYEcKoro cTepxns (¢ = 15) paaumycoM 15 MM, ecnu crepxeHb 3apsokeH ¢ 00bEMHOH

I0THOCTEIO 20 MKKI1/M?. TTOTEHIMA Ha OCH CTEPIKHS MPHHATH PABHBIM HYJIIO.

7. TloteHuman >ACKTPUYECKOTO TIIOJIsi HMEET BHIL gD:IO(x2+ yz)+2022 (B). Ha#itu moayis

HANPSKEHHOCTH NOJIS B TOUKE ¢ KOOpAHHATaMH: X =544 cM, y = 261 cMm, z = 374 cM.

3.5. Cnucoxk nabopamopnsix pabom:

)
2)
3)
4)
5)
6)
7)
8)
9

KuHeMaTuka paBHOYCKOPEHHOTO BpallleHH

Junamuka mastHuka O6epbexa;

N3zydenue pacnpeaenenus Maxkcsesia;,

OrnpesesieHre OTHOLWICHNUS TeTuloeMKocTel rasa metonoM Knemana-/lesopMa,
N3yuenue 3;1€KTpOCTATUHECKOTO MOJIS;

OnpenenieHne YAEIbHOTO 3apsiia 3I€KTPOHA METOOM MarHeTpOHa,
M3ydeHune 3aTyXarnX 37IeKTPOMarHUTHBIX KOneOaHHi;

W3ydenne BHIHYKICHHBIX 37T€KTPOMAarHUTHBIX KoleOaHuH;

Nsyuenne uaTepdepeHiind nasepHoro uanydenus. Onsit OHra;

10) U3yuenne nudpakiiuy Ja3epHOrO H3IIyYEHHS OT IIEIH H HUTH;
11) Buewmnuit potosddexr. M3yuenune 3akona Croserosa U nposepka GopMyisl DHHIITEHHA;
12) Usyuenue cnektpa atoMa Bogoposa. (IToct. Punbepra).

3.6. Tembl 014 camocmoamenvHol pabombyl:
1) Kunemaruka;
2) uHaMuKa IOCTYIIATENbHOTO ABHKEHHUS;
3) JluHaMuKa BpalaTenbHoro ABHKEHHS,
4) MonexynsipHas pu3mka;
5) Knaccuueckue CTaTUCTHKH;

6) TepmoauHaMuka;

7) DnexTpocTaTHka;

8) IlocTosHHbIH TOK;

9) MarauTHoe 110Jie B BaKyyMe;
10) MarauTHoe noJie B BEIIECTBE;

11) Yparuenus Makcaeia;
12) Konebanus;

13) BonHsl;

14) BonHoBas orTHka;

15) KsantoBas onTHka;
15) Atomuas dusuxa.
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3.7. Cnucok sxzamenanuonnsix sonpocos (1, 3 cemecmp) u sonpocoe na sauem (2 cemecmp):
1 Cemecmp.
Kunemaruka. HopMasibHOE H TaHTeHUHATBHOE YCKOPEHHE.,
Kunemarnka BpamareibHOTO ABHKCHAS. CBA3b MEXTY YIIIOBBIMU H JTHHEHHBIMH YCKOPEHHSMH.
Jlanamuka. 3akous! HerotoHa.
JIBHXXEHHE CHCTEMBI MATEPHATBHBIX TOUEK.
OcHoBHOE ypaBHEHHE JIHHAMHKH TTOCTYTIATEBHOTO ABHKEHUS IPOM3BOIBHON CHCTEMBI TeJl.
Cunel B MEXaHHKE.
Kunetnueckas sHeprus.
Pabota u MOUIHOCT®E.
9. KoHcepBaTUBHBIE CHIIBI.
10. TTorenunansHas sHeprus.
11. Case Mex1y TOTEHUIMANBHOMN SHEPrHelt W CUIION.
12. OcHOBHOE ypaBHEHHE IHHAMHKH BPAIATENIBHOTO ABHKCHUS OTHOCHTEIBHO HEMOIBHIKHOM

S A AR o o i o

TOYKH.

13. YpaBHeHHEe TMHAMHKH BpaIlaTeIbHOrO ABMKEHHUS OTHOCHTEIBHO HETIOABIKHOM OCH.

14. MoMeHT uHepIyH.

15. Kunetuyeckas sHeprus Bpallarolerocs Tela.

16. PaboTa BHEIIHUX CHII TIPH BPAICHHH TBEPAOTO Tea.

17. 3axoH COXpaHEHHUsS] MEXaHHUYECKOH SHEPIHH.

18. Ynap abcomoTHO YIIPYTHX M HEYIIPYTHX TEN ¢ TOYKH 3PEHNUS 3aKOHOB COXPAHEHHS.

19. 3aKoH coxpaHeHHss MOMEHTA HMITYIIbCA.

20. YpaBHeHue cOCTOSHHUS HeanbHOTO ra3a (YpaBHenne Menneneesa-Knaneitpona).

21. laBnenne. OCHOBHOE ypaBHEHHE MOJICKYIISPHO-KMHETHYECKOH TEOPHUH.

22. Temneparypa.

23. Buytpennsas sueprus. Temnora u pabota. [TepBoe Hauano TepMOIHHAMHUKH.

24. Cxopoctu razoBsx Monekyi. Omerr [tepna.

25. Pacnipenenenne Monekyl rasa 1o ckopoctsaM. OyHKIHS pacnpeaeneHns Maxcsesia.

26. Haubonee BeposTHAs, CPeIHSs KBAAPATHYHAS U CPEIHAS apH(PMETHIECKAS CKOPOCTH MOJIEKYIT
rasa.

27. Pacnipenienienne MakcBenia o 3HaYCHHAM KHHETHIECKOH 3HEPTHH.

28. ®opmyna Makcemnna Ut OTHOCHTENILHBIX CKOPOCTEH.

29. bapoMeTpudeckas GopMmya.

30. Pacnipenenenue bonsnmana.

31. Temnoémkocth raza. ®opmyna Maiiepa.

32. Mzoxopuueckuii nmpouecc.

33. U3obapuueckuii mporecc.

34. Usorepmuyeckuii mporece.

35. AanaGarndeckuii rpouece.

36. [lomutponuyeckue Mpoecesl.

37. O6parumsiii muki Kapuo.

38. Heobparumerit ik Kapno.

39. DHTpomHS.

40. M3meHeHHe SHTPOIHH IPH 0OPaTHMBIX M HEOOPATUMBIX MPOIIECCcaX.

41. Bropoe Hauaio TepMOTHHAMHKY.
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42. Cpoboauas 1 cs3aHHast sHeprus. PH3HUYECKHH CMBICH SHTPOIHH.
43. CTaTUCTHYECKHH CMBICI SHTPOIIHH.
44, Tpertbe Ha4yaj0 TEPMOANHAMHKH.

2 CemecTp.

1. DnexTpuyeckuii 3apsil. 3aKOH COXpaHCHHS MEKTPHUECKOTO 3apana. B3aumoseficTeue
SIEKTPHUECKHX 3aps0B B BakyyMme. 3akon KynoHna.

2. Diexrprueckoe nose. HanpsxEHHOCTD 3eKTpryeckoro nois. Cuosple tuHuH. [IpuHiu
CYIEPNO3HIHH EKTPHIECKUX MOJIEH.

3. Tlone numoss.

4. Teopema Octporpazckoro-I'aycca 11 BeKTOpa HANPSHKEHHOCTH 3EKTPHUECKOIO MOJIA.

5. Tone 6eckoHEYHOM OAHOPOIHO 3apsKEHHOM T10cKoCTH. [ose IByX paBHOMEPHO 3apsKEHHBIX
MJIOCKOCTEH.

6. Tlone GeckoHeuHOro 3apsxeHHOro umHApa. ITone chepryeckoil NpOBOIALIEH TOBEPXHOCTH.
[Tone 06BEMHO-3apsSKEHHOTO 1Iapa.

7. TloreHuuai. PaGoTa CHIl 3IeKTPOCTATHYECKOTO TIOJIsL. DHEPrHA B3aUMOICHCTBHS CHCTEMBI
3apaa0B. CBA3b MEXK/TY HAMPSKEHHOCTHIO MEKTPOCTATHYECKOTO MO ¥ IIOTEHIHAIOM.

8. Pa3HOCTH MOTEHIHAIOB MEX/Y TOUKAMH I0JIs1, 00pa30BAaHHOTO OECKOHEUHOH 3apsKEHHON
ITOCKOCTBIO. Pa3HOCTE IIOTEHIMAIOB MEXKIY TOYKaMH I10JIs1, 00pa30BAHHOIO JABYMS
0eCKOHEUHBIMH 3apKEHHBIMH IIJIOCKOCTSAMM.

9. Pa3sHOCTH MOTEHIHAIOB MEXKJY TOUKAMH 0751, 00Pa30BaHHOIO OECKOHEYHBIM 3apPSDKEHHBIM
JUIMHHBIM [HIHHAPOM. Pa3sHOCTh MOTEHIMATIOB MEX Iy TOUKAMHM 1101, 00pa3oBaHHOIO
3apsHKeHHOM mycToTenoit cdepoif. Pa3sHOCTD MOTEHIIMATIOB MKy TOYKaMH [0S BHYTPH
00BEMHO-3apSHKEHHOTO LIapa.

10. LIupKysIsI(st BeKTOpa HANPSHKEHHOCTH IEKTPOCTATHYECKOTO OIS,

11. MonsipH3amus TH3EKTPUKOB. BEKTOP 3IEKTPUYECKOTO CMEIEH s (3MEKTPHIECKas HHIYKIINS).

12. TToToK BEKTOpaA 3/IEKTPHYECKOTO CMEILEHH.

13. Usmenenue BekropoB E u D Ha rpanHiie pas/jena JAByX AUIJIEKTPUKOB.

14. PacnipesieNieHHE DIEKTPUYECKUX 3apsI0B Ha HPOBOAHHKE. HanpsmkEHHOCTD 1oyt BOIU3H
TIOBEPXHOCTH 3apsHKEHHOIO MPOBOIHIKA. CBOHCTBO 3aMKHYTOH ITPOBO/IALIEN OOOTOUKH.

15. Dnexrpoémrocts. Konnercaropsl. CoelMHEHHE KOHACHCATOPOB. DHEPTHs 3apsSHKEHHOTO
IIPOBOIHAKA. DHEPrHsl 3apsHKEHHOTO KOHAEHCATOpa. JHEPIUsl JEKTPHICCKOro Mo

16. [TOCTOSIHHBIH 3MEKTPHYECKHH TOK. DNeKTprdecKuil ToK. [I1oTHOCTh TOKa. YpaBHeHHE
HEIPEPLIBHOCTH.

17. Dnexrpoasikyuias cuiia. O600mERHbIH 3aKon OMa [Isi HEOAHOPOAHOIO Y4acTKa LEMH.
Passersnénnsle neny. [Ipasuna Kupxroga. Monsocts Toka. 3akon Jxoyns-JleHua.

18. CTaTHyecKoe MATHHTHOE TIOJIE B BaKyyMe. BeKTop MarHuTHON HHAyKIuH. 3akoH buo-Casapa-
Jlannaca.

19. MaruuTHOE 10J€ IPAMOro ToKa. MarHuTHOE Iojie KpyroBoro Toka. MarHuTHoe noie
JBHYYIIETOCs 3apsija.

20. 3akon Amrepa. Cuna, JefcTByIOIWAas Ha IPOBOIHHK C TOKOM B MarHuTHOM noe. KoHtyp ¢
TOKOM B MarHMTHOM IIOJIE.

21. Cuna Jlopenua. J[BiKeHHE 3apsHKeHHOM YaCTHIB B OJIHOPOAHOM MarHHTHOM II0JIC.

22. Dddext Xonna.

23. I upKynsuus BeKTopa MATHHTHON HHAYKIMH. MarauTtHoe nojie coieHou1a. MaruuTHoe mojie

TOpOHIa.
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30.
31.
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33.

34.
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36.
37.
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45.
46.
47.
48.
49.
50.
51.
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PaboTa no nepeMeInenuio IPOBOAHKKA U KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.
MarnuTHOE no51e B BemecTBe. HaMarHH4eHHOCTE M HANPSXEHHOCTD MATHATHOTO [OJISL.
MaruutHele MOMEHTBI 3IEKTPOHOB U aToMOB. Jluamaruetn3m. [TapamMarneTusm.
Marurutomexannueckuit s¢dext. ITpupona cioHTaHHOM HAMArHHYEHHOCTH (epPOMArHETHKOB.
Ipenomnenue Bextopos E u H Ha rpanuile paszena IByX OJHOPOIHBIX MarHETHKOB.
SIBnenne 31ekTPOMarHUTHOM HHIYKIMH. DIEKTPOIBHKYIIA CHIA (3.1.C.) HHAYKIHH. [pupona
ABJIEHUS 3JIEKTPOMAarHHTHOM HHIYKIHH.
SBnenne camounayKkuu. B3anmuast nuayKius. DHeprus MAarHUTHOTO MOJIS.
Buxpesoe anexrpuueckoe mnose. Tok cMemenus.
Ypasnenus Makcseimna. CKOPOCTb PacIpOCTPaHEHUS DIEKTPOMATHHTHOTO OIS,
['apmMoHnyeckue kone6aHUs 0 HX XapaKTepHCTHKH., OCHOBHOE ypaBHEHHE JHHAMHKH
rapMOHHYECKHX KojleOanui. I'apMoHUIecKuil ocimnarop.
Maremarnueckuit MasTHUK. Qu3Hdecknii MasTHHK. [Ipy>KMHHBIH MasTHUK.
Ipencrasnenne xonebanuit MOCPEICTBOM BEKTOPHBIX AUATPaMM (METOJ BEKTOPHBIX JHarpaMm).
Croxenne rapMOHHYECKHX KoJleOaHHI HANPABIEHHBIX BIOJIb OTHOM NpsMoil. Brenns.
CrnoxeHne B3aMMHO TIEPIICH/INKY/IIPHBIX KoneGanui. Ourypst JInccaxy.
CBoGonHbie 3aTyxarolnue MeXaHHYeCcKHe KoeGaHus. XapakTepHCTHKH 3aTyXafoIHX KOJIeGaHHil.
BrlnyxIeHHBIE MEXaHHYECKHE KoNeOaHHus.
Onekrprdeckue Konebanus. KBasucrannoHapHble TOKH.
CBoGoHbIe 3M€KTPOMArHUTHEIE KOJEOaHUs B KOHTYpe 6€3 aKTHBHOTO CONPOTHBIICHHS.
CpoGozHBbIe 3aTyXaloLIHe MEKTPHISCKHE KOJeGaHus B KOHTYeE.
BBIHYKI€HHBIE 3NEKTPHYECKHE KOJIeOaHus.
Pacnipoctpanenue BOJH B ynpyroi cpee.
VYpaBHEHUS MIOCKOH U chepHUECKOH BOJH.
I'pynmosast ckopocTs.
Hanoxenue (uatepdepennus) onn. CTosune BOJIHEL
DHeprust ynpyroi BOIHEL
3Byk. D¢dext Jomnepa Ut 3ByKOBBIX BOJH.
BonHoBoe ypaBHeH#e.
DNeKTpOMarHUTHBIE BOJIHEL.
Ontaueckuit adpdexrt Hortepa. DHeprus 2MeKTPOMarHUTHOH BONHEL VHTEHCHBHOCTS
SIEKTPOMArHUTHOH BOJIHBL OTpaXkeHHe U IPETOMIICHHE EKTPOMATHATHBIX BOJIH OT FPAHHUIIBI
pasjiena AByX OXHOPOJIHBIX THAJIEKTPHKOB.
3 CemecTp.

Hnurepdepenmusg ceera.

HIupura nonoc uuaTEpdepeHum.

KorepenTHOCTS.

Meron IOnra.

MuTtepdepeHnns npu OTpaXXeHHH IIPH OTPLKEHHH OT TOHKOH MPO3PayHON [LIACTHHKH.

MuTepdepenuns oT NIACTHHKY IEPEMEHHON TOIIMHBI (KJIHHA).

Konsua HerotoHa.

MeuoronyueBas uurepdepenius.

IIpumenenne unrepdepenunu. Uurepbepomerprl. [IpocseTiichue oNTHKH.
WuTepdepennoHHbIe 3epKasia B GHIBTPBL

10. Iudpaxuns ceta. ITpunipn [oiiredca-Openers.
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12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
4].
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
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Meroz 30ou ®Openens. 30HHas [JIaCTHHKA.

['paduueckoe BHIMUCICHHE Pe3yIbTHPYIOIEH aMIUTHTY bl (METO/ BEKTOPHBIX JHArpaMM Ui
cnupans Openens).

Judpakius Ha KPYIJIOM OTBEPCTHH K HENPO3PAYHOM JIHCKE.

Jindpakius B napauielbHbIX tydax (nudpaxuus Opaynrodepa).

Judpaxkuus ot menu.

Iudpakuuonnas peleTka.

CrnekTpasbHOe pasnoxenue. Pasperuaiomas criocoOHOCTh pelIETKH.

Judpakmus Ha TPOCTPAHCTBEHHBIX peméTKax. [udpakuus peHTTeHOBCKUX JIYUeH.

['onorpadus.

EcrecTBeHHbIH H NOJAPH30BaHHBIH CBET.

[Tonsgpu3zauus IPH OTPKEHHH H TIpefoMieHHH. 3akoH bprocrepa.

IMonspusanyst IpyU ABOHHOM JIy4YeTIPESIOMIICHHH.

3akon Masroca.

HnrtepbepeHLns TOSIPH30BAHHBIX BOJH.

VIcKyCCTBEHHOE IBOHHOE JTydenpelloMieH e (MCKycCTBeHHas ann3oTponus). Jddexr Keppa.

Temnosoe uznyyenue. 3akoH Kupxroda.

3akon Credana-BosnbiMana. 3akoH cMelleHHs Buna.

®opmyna [Lnanka.

Buemuuii Gporodddext.

®oronsl Onbir bote (MeTo coBIaJeHUH).

D¢ dexr Komnrona.

TopMo3HOE PEHTIEHOBCKOE U3JIyYEHHE.

XapakTepHCcTHYECKOE PEHTICHOBCKOE H3JTyUeHHE.

JlaBnenue cgera.

3aK0HOMEPHOCTH B aTOMHBIX clekTpax Popmyna banbmepa.

DnemenTapuas Teopus bopa.

OmnpiT @panka ¥ I'epua.

T'unoresa ae bpoiins. BoiHoBeIE CBOMCTBA BEIIECTBA.

IpuHIun HeonpeaenEHHOCTH.

Bonuosoe ypasrenue [lpeaunrepa. @usugeckuit cmpica ¥-hyHkuu.

KBaHTOBaHHE SHEPIHH IEKTPOHA B OJTHOMEPHOH MOTEHIMATBHON SIME.

KBanToBbIi rapMOHHYECKHH OCIHIUIATOP.

[IpoxokaeHHe YacTHIIBI Yepe3 OTeHIHAIbHbIH 6apbep.

IaBHOE ¥ OpOUTANIBHOE KBAHTOBBIE YHCIIA.

[IpocTpaHCTBEHHOE KBAaHTOBaHHE (MATHUTHOE KBAHTOBOE YUCIIO).

Cnun snexrpona. Onert Lltepua u I'epiaxa.

PacrpeiesieHie 371€KTPOHOB 110 FHEPTETHYECKHM YPOBHIM aTOMOB.

IMpusnun [ayan.

Iupuna ciekTpanbHbIX JHHHH. TOHKasd CTPYKTypa CHEKTPAIbHbIX JTHHHH.

Dddext 3eemana.

MosnekynsipHble CIEKTPBL.

BrinyxaeHHoe uziydeHue. Jlasepsl

CornacosaHa Ha noprtane N2 6161



16

4 MeTtoanyeckne MaTepHaibl
Cornacro nyHkry 12 paGoueii mporpamMmer.
1. OcnoBHas JuTeparypa:

. Casenves U.B. Kypc obmeit dusnku: yueGnoe mocobue s Bry3os: B 3 T. — 7-¢ u3 .,
crepeotuil. — CI16.: Jlans, 2007.

T. 1: Mexanuxa. Monexynsphas dusuxa. — 432 c. (B 6ubmnorexe — 155 5k3.).
T. 2: Dnextpuyectso u MarHetHsM. Bommbl Onraka. — 496 ¢. (B Gubimoreke — 148 9K3.).

T. 3: KsantoBas ontuka. AtoMHas ¢pusuka. @usnka TBEpROro Tena. Pusnka aTOMHOIO a1pa u
SIEMEHTAPHBIX YacTHIL. — 317 ¢. (B 6ubnnorexe — 151 ak3.).

2. Cusyxun [I.B. O6umit kype ¢pusuku: yuebHoe mocobue it BY30B B 5 T. — M.: Qusmariur,
2005-2006.

T. 1: Mexanuxa. — 5-¢ u3j., crepeotun. — M.: ®usmariut, 2006. — 560 c. (B 6ubmuorexe —
101 3K3.).

T. 2: TepmonuHamuka U MoJeKymsipHas GusHKa. — 5-e M3, Henp. — M.: Gusmartut, 2006, —
543 c. (B 6ubmmoreke — 100 3K3.).

T. 3: DnexrpuuecTBo. — 5-¢ U31., cTepeoTur. — M.: @usmarut, 2006. — 654 c. (B 6ubmuorexe
- 100 »k3.).

T. 4: Onruxa. — 3-e u3n., crepeotun. — M.: ®usmariur, 2005, — 791 c. (B 6u6moreke — 101
9K3.).

T. 5: AromHast u snepHas Qusuxa. — 3-e u3n., crepeorHl. - M.: ®usmariut, 2006. — 782 ¢. (B
onbmmoteke — 100 5k3.).

3. 3ucman A, Tonec O.M. Kypc o6meit pusukxu. B 3-x TT. [Onexrponnsiii pecypc] — CI16.:
Jlann, 2007,

T. 1: Mexannka. Monekyisipaast pusuka. KoneGanust u BOTHBEL — 7-€ M3/ — 352 ¢. PexuM
JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=505.

T.2: DnexrpuuyectBo u marmeTHsm. — 7-¢ ma. —352c¢. Pexum Jpoctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=151 ¢ xomnerotepoB TYCVYP.

T. 3: Onruxa. ®usnka atoMoB U MozeKy1. OH3HKa aTOMHOTO Spa 1 MHKPOYACTHIL. — 6-¢ U311,
-512c¢. Pexum Jocryna on-line c KOMIIBIOTEPOB TYCVYP:
http://e Janbook.com/books/element.php?pll_cid=25&pl1 id=508.

2. lono/THHTeABHAS JHTEpaTypa:
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1. Casenses U.B. C60pHuK BONpocoB K 3a1a4 1o obmeit gpusuke. [D1eKTPOHHBIH pecype] — 5-
e w3n, crepeorwn. —CII6.:  Jlams, 2016. - 292 ¢. Pexum goctyna  on-line:
http://e.lanbook.com/books/element.php?plI_cid=25&p11_id=71766 ¢ xomnerorepos TYCVYP.

2. Upomos WU.E. Mexauuka. OCHOBHBIC 3aKOHBI. — 8-¢ H3Il., CTEPEOTHIL —M.: BMHOM.
JlaGoparopus 3nanumit, 2006. — 309 c. (B 6ubnuotexe — 99 5K3.).

3. Uponos W.E. ®usnka maxpocucreM. OCHOBHbIE 3aKOHBL — 3-¢ M3, CTCPEOTHIL. -M.:
BUHOM. JIaGopartopus 3nanuit, 2006. 207 c. (B 6ubuorexe — 50 9K3.).

4. Uponos U.E. Diexrpomartetnsm. OCHOBHBIE 3aKOHbI: ¥Y4ebHOE nocoGue i By30B. — 5-€ U3,
— M.: BUHOM. JIaGoparopus 3uannii, 2006. — 319 c. (B 6ubanoreke — 101 5x3.).

5. Wponos W.E. BonmoBsle mpomnecchl. OCHOBHBIE 3aKOHBL yueOHOe nocobue. — 3-¢ u3n. — M.:
BUHOM. JlaGoparopus 3xanuii, 2006. — 263 ¢. (B 6udnuorexe — 100 3Kk3.).

6. Upomos WLE. Keantosas ¢usuka. OCHOBHEIE 3aKOHBI: Y4eGHOE MOCOOHE Ui BY30B. — 2-e
w31., nor. — M.: BUHOM. Jla6oparopus 3uanuit, 2004. — 256 c. (B 6ubnuotexe — 100 5x3.).

7. Upomos W.E. 3anaum no obumel ¢umsuke: YuebHoe nocoOme I By3OB. — 7-e¢ wu3m.,
crepeotutr. — M.: BUHOM. JlaGoparopus 3uanuii, 2007. — 431 c. (B 6ubnuoteke — 496 3k3.).

8. Uepros A.I', Bopo6sés A.A. 3agaunuk no Qusmke: YueOHOE nocobue jjs BTY30B. — 8-€
w31, mepepal. u gom.— M.: @usmarnut, 2007. — 640 c. (B Gubmuorexe — 99 9K3.).

9. Bonpkenmrreitn B.C. C60opHHK 3amay o obiuemy Kypey dmsuxu: YyeOHOe mocodHe i
BTy30B. — 12-¢ m31., ucnp. — M.: Hayka, 1990. — 396 c. (B Gubnnoreke — 148 5k3.).

10. Kossiper A. B. Kypc nexumit 1o ¢usuxe: Yuebnuk. — Tomck: TYCYP, 2007. —421c. (B
onbmoreke — 697 9K3.).

11. Kanammmkos H.IL, Koxesruxos HM. ®usuka. WHTepHeT-TecTHpoBaHHe 0a30BBIX 3HAHHH.
[Dnextponmsiit  pecype] —l-e m3m. —CII6.: Jlams, 2009. - 160¢c. Pexum Jnoctyma on-line:
http://e lanbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ kommsrorepos TYCVYP.

12. Jlozosekuit B.H. Kypc dusuxn. B 2-x Tt. [DneKTpoHHBIH pecype] — 6-¢ H3J1., HCHP. H IO —
CII6.: Jlans, 2009.

T. 1: du3HUYecKHe 0CHOBBI MEXAHHKH. DJIEKTPHUECTBO W MarHeTH3M. Pusuka KoneGaHui H
BOJIH. - 576 c. Pexum JOCTYTIa on-line c KOMITBEOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.

T.2: KpantoBas usuka. Crarucruueckas (Qu3MKa H TEPMOIMHAMHUKA. CoBpeMeHHas
dbuznyeckasn KapTHHA MHpa. - 608 c. Pexum JocTyna on-line:
hitp://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=239 ¢ xommbiotepos TYCYP.

13. Casenes W.B. Kypc o6meit gusuxu. B 3-x T1. [Dnekrponnsiit pecype] — CII6.: Jlans, 2016.
T. 1: Mexanuxa. MonekysisipHas usmka. — 5-¢ u3A., crepeorun. — CII6.: Jlanp, 2016. —
356 c. Pexum JocTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=71762.
T. 2: DneKTpHYecTBO ¥ MarHeTus™M. Bousel. Onrtuka. — 12-e U311, CTEPEOTHIL. — CII6.: Jlans,
2016. ~500c. Pexum JOCTYyIIa on-line C KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl] 1id=71761.
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T. 3: Ksanrosas ontuxa. AtomHas ¢pusnka. Ousuka TBEpaoro Tena. GH3MKa aTOMHOTO spa
H UIEMEHTapHBIX YacTHU. — 4-e¢ u3j., crepeotun. — CII6.: Jlans, 2016. — 308 c. Pexum
JocTyna on-line c KOMITBIOTEPOB TYCYP:
http://e lanbook.com/books/element.php?pll_cid=25&pl] id=71763.

14. @puw C.3., Tumopesa A.B. Kypc obueit dusuxn. B 3-x TT. [Dnexrponnsit pecype] —

Cl116.: Jlans, 2009.

T. 1: Qusuyeckne oCHOBBI MexaHHKH. MonekynspHas ¢usuka. KoneGanus u BONHBL — 13-€
u3n., crepeorun. - CII6.: Jlame, 2009. — 480c. Pexum jocryna on-line:
http://e lanbook.com/books/element.php?pl1_cid=25&pl1_id=416 ¢ komubiotepos TYCVP.

T. 2: DnexTpudeckue H dMEKTPOMarHeTHYeCKHe ABNeHUs. — 12-¢ m3m., crepeotun. — CII6.:
Jlans, 2009. - 528 c. Pexum OCTyTa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=418 ¢ kommsiotepos TYCVP.

T. 3: Ontuka. Atomuas ¢usuka. — 10-e n3n., crepeorun. — CII6.: Jlans, 2009. ~ 656 ¢. Pexum
JlocTyna on-line c KOMITBIOTEPOB TVCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=419.

3. YuebHo-mMeToqn4ecKne mocoGHa U NPOrpaMMHoe odecredeHHe

1. Yuebno-memoouueckue nocoéus OnA RpaKmuueckux 3aHAMUN U CAMOCHOAMETbHOIL
padomyt [ DneKTpoHHBI pecypc):

2.1. Yyxxos I0.I1. PaGora u sHeprus. 3aKOHbl COXpaHEHHS B MeXaHHKe: COOPHHK 3ajad Ui
pakTH4ecKuX 3aHATHi. — Tomck: TYCVYP, 2010. ~ 24 ¢. PexxuM pocTyna ¢cBoGOIHBIH 151 CKAYHBAHHUS
http://edu.tusur.ru/training/publications/1100.

2.2. JIsuun A.B., Marasunnnkos A.JL., Tposts JI.A. Monekynspras dusuxa: COOPHHK TeCTOBBIX
BOIIPOCOB /I CaMOCTOATENbHON paboThl M /Ul IPaKTHYECKUX 3aHsThit. — 2009. 30 c. Pexxum goctyna
cBOOONHBIH 171 ckauMBaHU: http://edu.tusur.ru/training/publications/1234.

2.3. JIsuun A.B., Marasununkos AJL., Opnosckas JI.B. Tepmonunamunxa. Yacts 1: CoopHuK
TECTOBBIX BOIIPOCOB JUISI CAMOCTOSTENILHOH paboThl M JUIS MpakTHUYeCKuX 3aHATHid. — 2009. 43 ¢.
Pexum nocTyna cBOGOIHBIN s ckauMBaHus: http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa AWM., Jlsunn A.B., Marasununkos A.JI. Tepmomunammka. Yacts 2: C6opHuK
TCCTOBBIX BOIPOCOB Ul CAMOCTOSTE/IBLHOW PabOThl M UM NpakTHYeCKHX 3aHsaThil. — 2010. 22 c.
Pesxum noctyna cBoOoxHBIi 11 ckaunBanus: http://edu.tusur.ru/training/publications/1236.

2.5. bypauepckuii IO.A. Bonnosas onrtuka: MeToauueckoe mnocobue. COOpHHK TeCTOBEIX
BOIIPOCOB. —-2009. 24 c. Pesxum JocTyna CcBOOOIHBIH JUIst CKAUHBaHHUA;
http://edu.tusur.rw/training/publications/1233.

2.6. Hyxxos I0.I1. DeMeHTbI aTOMHON GH3HKY H KBAHTOBOH MEXAHHUKH: Y UeGHO-METOIHUECKOE
nocobue. C60pHHK TecTOBBIX BompocoB. — Tomck: TYCYP, 2011. — 68 ¢. Pexum JOCTyI1a CBOOOHBIA
Juist ckauuBanus: hitp://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocodus ona ewinonnenus nabopamopublx padom [DeKTPOHHBIH
pecypel:
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3.1. Bypnosuuuu B.A., Tposiu JLA. [lunamuxa MasTHuKa OGepbexa: Meroquveckne ykazanus
k JsaboparopHod paBore. —2007. 13c¢. Pexum gocryma CcBOOOAHBIA JJI CKAYMBAHMA:
http://edu.tusur.ru/training/publications/918.

3.2. laneeBa A.W., HMpanosa E.B. Hsyuenue snextpocrarudeckoro noysi: MeTtommyeckue
ykasauus K JaboparopHoit pabore. —2011. 11 c. Pexum goctyna cBoOOAHBIH [ CKaIMBaHHS:
http://edu.tusur.ru/training/publications/926.

3.3. UBanosa E. B. M3yyenne MarHUTHOTO MONA KPYTOBOrO TOKa: MeETONHUYECKHE YKa3aHMs K
naboparopHoit  pabore. —2007. 12c¢. PexmM pgoctyna CBOOOAHBIA UL CKaYMBaHHUI:
http://edu.tusur.ru/training/publications/863.

3.4. BypaueBckuii FO.A. Onpenenenue ymeiabHOro 3apsja I€KTPOHA METOIOM MarHETpOHa:
Mertoauueckue ykaszanus K jaboparopuoit pabore. — 2011. 14 ¢. PexuM nocryna Jis CTYIEHTOB,
corpyaaukos TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. Bypnosunun B.A., Tposiu JLA. M3yueHne 3aryXalolHX MIEKTPOMATHHTHBIX KOJIeOaHMH:
Meronuyeckne ykaszanus K naboparopuoii pabore. —2007. 14 c. PexuMm poctyna cBoOOmHBIN i
ckayuBaHus: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas J1.B. HMsyuenue wunTepdepeHIMH Ja3epHOTO H3IydeHus: Meroaudeckue
ykaszauust K gaboparopHoit pabote. —2010. 9c. Pexum moctyma CBOOOAHBIN /Ui CKAYMBAHUSL:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., Byprosuuun B. A. Buemnnii gporosddexr. M3yyenne 3axona Croserosa
u TipoBepka Gopmyibl DiiHmTelHa: Meroaryeckue yka3aHHs K JaboparopHoi paGore. — 2009. 11 c.
Pexum nocTyna cBoOOMHBIN /1s cKaunBaHus: hitp://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., KupwuioB A.M. HccnenoBanue crexrpa aroma Bofopona: Merojnueckue
ykasanus K Jjaboparopsoit paGorte. —2011. 18 c. PexuM moctyna CBOOONHBIA [Uiss CKAYHBAHHS:
http://edu.tusur.ru/training/publications/917.
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