MHUHHCTEPCTBO OGPA3OBAHMSA M HAYKH POCCUICKOM ®EJIEPALIUU
®enepalbHOE TOCYAAPCTBEHHOE OIODKETHOE 00PA30BATENBHOE YIPEIKICHHE
BBICHIETO IPOGHECCHOHANBFHOTO 00pa3soBaHUsl

«TOMCKUN T'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUS 1
PAITMOSJIEKTPOHUKN »

Y, ¥TBEPIKIAIO

Hpopex%’) 1o (}{}{66H0171 pabore
LT IT.E. Tposu

«Ab» iz 2016 .

PABOYASI TIPOTPAMMA YYEBHOM JUCTHHITIVNHBI

Pusznka
Yposenk occHOBHOI 06pa3oBaTeLHON IPOrPAMMES GakagaBpuaT
Hanpasienune NOAroToBKH 11.03.01— Pagnorexnuxa
Mpoduan AynvoBH3vaibHas TEXHHKA
®opma obyuenmust OYHasdz
DaKyabTeT Panporexumyeckuii
~ Kadenpa Y
Kype(wr) 1 Cemecrp(er) 1,2
Yuebubiii nian na6opa 2016 rona
Pacnipenenenne paGodero BpeMenu:
518 el &
Ne Buist yaebuoit paborni g=S e 3 =
S S | P A
1 | Jexunu (J) 54 | 34 | 88 | uacos
2 | JIaGopatopHble paotsi (JIP) 36 | 26 | 62 | yacoB
3 | paxtryeckne 3ansrus (113) 54 | 34 | 88 | yacoB
4 | Kypeonoii mpoext / pa6ora (KPC) (ayauropus) - - - | uacom
5 | Beero ayAuTOpHBIX 3aHATHIA 144 | 94 | 238 | uacon
6 M3 HuX B MHTePaKTHBHON dopme | 20 | 14 | 34 | wacos
7 | CamocrosiTeabnasn pabota crygenros (CPC) 72 | 122 | 194 | uacos
8 | Beero (6e3 ax3amena) 216 | 216 | 432 | uacoB
9 | CamocTosiTesibHas paGoTa HA NOATOTOBKY M ¢AaYy dK3amMeHa | 36 | 36 | 72 | uacos
10 | O6mast TpyxoEMKOCTD 252 | 252 | 504 | uacos
(B 3auéTHBIX eAunnuax) | 7 7 14 | 3ET
JKx3ameH 1,2 ceMecTp

Tomek 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npoTokosa Ne OT«  » 20 1

Pabouas nporpamma coctasneHa ¢ yaérom TpeboBanuit Penepanpaoro I'ocy-
JapCTBEHHOT0 00pa3oBaTeNIBHOTO CTaHapTa Briciiero obpazosanus (PI'OC BO)
o HarnpasiieHuro noarotoBku 11.03.01 — «Paguorexnukay (ypoBeHb OakanaBpra-
Ta), YTBEPKIECHHOTO MPUKa30M MUHUCTEpCTBa 00pa3oBanus U HayKu Poccuiickoii
Oepgepanum ot 06 mapra 2015 r. Ne 179, paccMoTpeHa U yTBepXK/ieHa Ha 3acena-
Hun Kadeaps! duszuxu 20 anpes 2016 r., mpotoxon Ne 113,

PazpaboTunk:

JIOLIEHT Kabeaphl GU3NKH

3aB. kad. ¢pusuky, npodeccop

nmycKaromieid kadbeapamu Crieruaab,HOCTH

Hexan PT®, noueHT

_3asenyrwmuil npobumpyromei
xadenpoit P31, npodeccop

3aBenyroInii BEITYCKAOIEH
xagenpoit TY, mpodeccop
IKCHEPTHI:

kad. busukn JIOLIEHT

(MecTo paboThI)

kad. TOP JIOLIEHT

(3aHEMaeMast JOJKHOCTE)

(MecTo paboTHI)
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AN

VGI-OI[HI/ICI))

v

(moamuck)

A.B. MenoBHUK
(MHMIKATBL, GaMUITHS)

C.HU. boromoios
(nHAITMATBL, GaMuUTHs)




1. OEJA 1 3AJAYM JUCHHUAITIINHBI

Jucnunmna «Pu3uka» M3ydaeTcs B IEPBOM M BTOPOM CEMECTPE M IIPelycMaTpuBacT
YTEHHE JICKIHH, IPOBEJICHHE ITPaKTUYECKUX U JaOOpaTOPHBIX 3aHSITHH, MONydeHHE Pa3IMYHOro
poJa KOHCYJIbTalUH.

Heanro gucnumannbl «Ou3uka» seuserca Gopmupopanue y cryaeatoB TYCYP nenoct-
HOTO TPEJICTaBICHHUS O (PU3NUECKUX TpoIeccax W ABJICHUIX, MPOTEKAIOMIKMX B IPHPOJIE, OHU-
' MaHMsI BO3MOXKHOCTEH COBPEMEHHBIX HAYYHBIX METOJIOB TIO3HAHUS IPUPOJB! ¥ BIAJCHHS MK Ha
YypOBHE, HEOOXOIUMOM ISl PEUICHHUS IMPAKTHYESCKUX 33J1a4, BO3HHUKAIOIMIMX IPH BBITOIHEHHH
npodeCcCHOHAaTBHBIX 00s3aHHOCTEH.

3agaueil m3yuenns xypca QU3MKH SBISETCA OCBOCHUE CTYJICHTaMH M YMEHHE HCIOJL30-
BaTh:
®© OCHOBHBIX IMOHATHM, 3AKOHOB U MOJICJICH:
MEXaHHKH,
TEPMOINTHAMUKH,
IIEKTPAYECTBA M MATHETU3MA;
KoJieOaHw#i ¥ BOJIH;
OIITHK;
aTOMHOM (Pu3uKy;
® MCTOJIOB TEOPETHYCCKOTO M SKCIICPUMEHTAIIBHOTC HCCIICIOBAHMUMA B (DH3HKE;
® MCTOJIOB OIIEHOK ITOPS/IKOB (PH3MYCCKUX BEIIMYHH.

VVVVYVY

2. MECTO JUCIMITIJIMHBI B CTPYKTYPE OOII

Jucnpnnuaa «®u3rKa) OTHOCUTCS K YUCILy JAUCHHIUIMH MaTeMaTH4YeCKOro M €CTECTBEH-
HOHay4HOro Iukia (6a3oBas yacts b1.5.14). 3Hanus 1 HaBBIKY, MOJYYCHHBIC IIPH €€ U3YYCHHH,
UCTIOJNIB3YIOTCS B MOCISAYIOMMX JTUCIHUILINHAX TIpodeccronanbHoro mukia («Pagaomarepaansl
U paJHOKOMIIOHEHTHI», «DNeKTpoHuKa», «OCHOBBI TEOPUHU ILemeil», «DNeKTpoJUMHAMUKA U pac-
IIPOCTPaHEHHE PalliOBONHY, «PagloTeXHUYECKUE [ENU U CUTHAIB), «CXEeMOTEXHHMKA aHaJoro-
BBIX DJICKTPOHHBIX YCTpOMCTBY, «YcTpoiicTBa cBepX BhIcOKOM dacToTel (CBY) m aHTeHHBI,
«PagmoTexHIIecKue CXeMBI», «be30IacHOCTh XIU3HEACITENBHOCTH ).

3. TPEBOBAHUSI K PE3VJIBTATAM OCBOEHUS JUCIUIIIMHBI

I[Iponiecc u3yuenus MUCIUILTHEBL «Du3uKa» HampaBieH Ha (QOpMHPOBAHHE CIENYIOMIHX
KOMITETCHIINH:

obuienpogeccuonanvuvie komnemenyuu (OIIK):

1) criocoGHOCTL NPEACTABIATH AJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUH HaydHYIO
KapTHHY MUpPa Ha OCHOBE 3HAHHS OCHOBHBIX ITOJIOXKCHHI, 3aKOHOB M METO/OB €CTCCTBCHHBIX Ha-
yk 1 MaTematuku (OIIK-1).

B pezynemame uzyuenus Kypca uuxu cmyoeHmsl 00JICHbL:

3uaTh (U3NYECKHE OCHOBBI MEXAHUKM, MONEKYIspHOM (H3uKu, mpupomy KojeGaHud U
BOJIH, OCHOBBI MOJIEKYJISIPHOH (PU3UKHU U TEPMOIUMHAMUKH, 3JIEKTPHICCTBA U MAarHeTU3Ma, ONTH-
KU, aTOMHOHU (PHU3MKH.

VMeTh UCIIOIB30BaTh TEOPETHUECKIE 3HAHUA NIPU OOBACHEHHH PE3YJBTATOB IKCIEPHMEH-
TOB, IPUMEHSATE 3HAHUS B 00MacTy GU3UKU UL OCBOSHHS O0IENPOpECCHOHANBHBIX JIUCIHILIIH
U perneHwus IpopecCHOHANBHBIX 3a4a4.

BuaeTs HaBpIKaMH (PU3AYECKUX MCCIIETOBAHMH.
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4. OFBEM JUCHUTLINHLI Y BUILI YYEBHOM PABOTBI

Tabnuma 4.1.
Bcero
. Cemectpnl
Buapl yuebnoli paboTs HacoB
1 2

AynuropHbie 3aHATHS (BCET0) 144 94 | 238
B Tom uuncne:
Jlexium (JI) 54 34 88
Jlaboparopubie pabotsl (JIP) 36 26 62
Ipaxtuaeckne 3ansatus (113) 54 34 88
Kypcosoii mpoekr / pabota (KPC) (ayauropuas Harpysxa) — — -
Lpyzue sudwvl ayoumopnoii pabomvl
CamocrosiTensHasn pabora (Bcero) 72 122 194
B Tom uncre:
IpopaboTka JeKIHOHHOTO MaTepHaia 14 27 41
IlonroToBka K NpaKkTHICCKUM 3aHITUAM 14 26 40
Beinosnnenyue HHANBAAYATSHBIX TBOPYECKMX 3a1aHUH 17 25 42
IlonroroBka kK KOHTPOJIBHBIM paboTaM U KOJUIOKBHYMaM 18 27 45
IonroToBka K TabOpPaTOPHLIM 3aHATHIM 9 17 26
CamocTosaTeIbHOE M3YUSHHE TEM TEOPETUUECKOH YacTH — — —
Hoproroska Kk dK3aMeHy 36 36 72
Bux npoMexxyTo4HOH arTecranuu (3a4ET, SK3aMeH) Jx3 K3
Obmas TpyI0EMKOCTH Uac 252 252 504

3auéTHbIC eMUHUIBI TPYAOEMKOCTH 7 7 14

S. COAEP KAHME JUCHHITJINHBI

5.1. Pazgesbl AUCHHMIIMHELI ¥ BHAbI 3AHSITHIH

Tabmuna 5.1.
No Hanmenoanue pasnena T P m | cpc Bceero | ®opmupyempbie
JUCTIUIIINE B qac. KOMNETEHUHH
IepBblii cemecTp
1 | Mexanuka 10 8 10 12 40
) MonexynsapHas ¢usuxa u Ttep- 10 g 10 12 40
MOV HaMHKa OIIK-1
3 | ONeKTpUYeCTBO M MarHETH3M 18 12 18 28 76
4 | KonebaHus 1 BOJIHEL 16 8 16 20 60
‘ Bropoii cemecTp
5 | BornoBas orrruka 14 10 14 54 92
6 | KeantoBas onTuka 10 8 10 34 62 OIIK-1
7 | AtomHas pusnka 10 8 10 34 62
8 | Beero: 88 62 88 194 432
Hroro: 432 gaca
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5.2. Conepixanue pa3fgejoB JUCIMINIAHDBI (10 JICKIIHIM)

Tabnuma 5.2.
No Haumenosanue Tpynoém- | ®opmupye-
o paszena Coneprkanue pasjiena KOCTb Mble
JCHUIIIMHEL (uac.) KOMIETCHIHH
HepBriii cemecTp
1 | Mexanuka 1.1. ®uszuxa kak pyHIaMEeHTAIRHAS HAYKA. 10
1.2. Kunemaruxka.
1.3. /lnHamMyika MaTepHaIbHOM TOYKH.
1.4. 3aKoHBI COXpaHEHHM.
1.5. Mexanuka TBepIoro Tena.
1.6. OCHOBBI PENSATHBUCTCKOH MEXAHUKH.
2 | Moaexyasip- | 2.1. VpaBHEHUs COCTOSHUS UACAIBHOTO rasa. 10
nasi msuka u | 2.2, M3omnpoueccsL
TePMOIHHA- 2.3. Kinaccu4ecKue CTaTHCTHKH.
MHKA 2.4. SIBnenus nepeHoca.
2.5. ObpatuMble 1 HeOOpaTUMBIE IPOLIECCHL
2.6. SHTpONHI. OIK-1
3 | DnexTpuve- 3.1. DnekTpocTaTuiyeckoe MOoJIE B BaKyyMe. 18
CTBO HW Mar- | 3.2. DJEKTPOCTATHYECKOE TIOJIE B JHBJIEK-
HETH3M TPHKE.
3.3. IlpoBoiHMK B 3JIEKTPHYECKOM IIOJIE.
3.4. DHEprus dACKTPUICCKOTO TIOJIA.
3.5. IlocTOSHHBIH 3NEKTPUUECKIIA TOK.
3.6. MarauTHOE 110JIe B BaKyyME.
3.7. MarautHoe noJie B BeHIeCTBE.
3.8. DnekTpoMarHuTHas WHIYKITUA.
3.9. YpaBaenus Maxkcaea.
4 | Konebanust m | 4.1. KoneGanus. 16
BOJIHBI 4.2, Bonssl
Bropoii cemecTp
5 | Bonuosast 5.1. NaTepdepenius creTa. 14
OMITHKA 5.2. Tadpakmus cBera.
5.3. llonspu3aius cera.
5.4. CpoiicTBa U 0COOEHHOCTH paclpocTpa-
HEHHS CBETOBBIX BOJIH B pa3iM4HBIX CpEelaXx.
Jucniepcus creta. OIK-1
6 | KpanroBas 6.1. TerutoBoe n3ryuenue. 10
ONITHKA 6.2. OOTOHEL
7 | Atommas ¢u- | 7.1 Boposckas Teopus aToMma. 10
3UKA 7.2 3neMenThH KBAHTOBOU MEXaHUKH.
7.3. HepaBroBecuste MakpocucteMbl. CroH-
TAHHOE ¥ BBIHYKJICHHOE M3ITYUCHHUSL.
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5.3. Pasgennl QUCHHNIMHBI W MEKIMCHHILIHHAPHbIE CBS3H ¢ ofecHevMBAIOIIHMH
(npeabiaymuMH) B ofecnedHBaeMbIMHU (TIOCHETYFOIMME) TUCHAILIMHAMEA

i ocBoeHus paszenos aucuuuMHbl «Pu3nka» HEoOXOAMMBI 3HAHMS, IHIOIYYECHHBIC B
LIKOJIE U MOJIyYaeMble NapauIeNbHO IPH 3YYCHUH JUCIUIITHHEL « MaTeMaTHIeCKHui ananu3y.

Pazpensr pucuumunsl «Pu3uKa» CBA3aHBI C pasAenaMu nociedyiowux nacuummn «Ipo-
(eccronanproro muKna (6a3oBoi (o6IenpoheccHoHaNbHOM) YacTh)» paboyero y4eGHOTo IUIaHa:

Tabnuna 5.3.

Pa3nennt pusuku 1l21304l15!16!l7
Jucnpnmnsl
Pajmomarepuansl ¥ paJuoOKOMIOHEHTE + o+ [+ |+ |+
IDNEKTPOHUKA + |+ |+ + |+
OcHOBEBI TeopuH Nenei + |+
ONeKTpoIMHaMHKA ¥ pacupOoCTPaHEeHHE PAJHOBOIH + + |+
Pammorexunueckyie ueny ¥ CUTHAIE +{+ |+ |+ +
CxeMoTexHHKa aHAJIOIOBBIX JIEKTPOHHBIX YCTPOMCTB + |+ |+ |+ |
YerpolictBa cBepX Bbicokoit yactoTsl (CBY) 1 anTeHHEI + |+
Panmorexuuveckue cxeMul ol B O B S B B o
be3onacHoCTh KH3HEACATENLHOCTH + o+ |+ +

5.4. CooTBeTCcTBUE KOMIIETEHIUIA, popMHpyeMBIX NPH HU3YYCHHH ANCIUIVINHLI, H BH-
J0B 3aHSITHEH

Tabnuma 5.4.
Ilepeuenn Bunw: zansTuit
KoMIIeTeHIuii JI|II3 | JIP | CPC

DopMBI KOHTPOJIS

Omnpoc. Tect. Konrposnsaas pabota (KOJUIOKBAYM).
OIIK-1 +1+ |+ + | 3ammra naGopatopHoit paboTHI (TecT, yCTHEIHA onl-
poc). OK3ameH.

6. METO/IbI 1 ®OPMbI OPTAHU3ALIMN OB YUYEHMSI

Jnst yenemsoro ocBoeHMs JUCHUMILIMHBL NMPUMEHSIOTCA paslIMYHBIE 00pa3oBaTelbHBIE
TEXHOJIOTHH, KOTOPbIe 00CCHEYUBAIOT JOCTHKCHHE IUIAHUPYEMBIX PE3YJIbTAToB O0ydeHHs CO-
IJIaCHO OCHOBHOM 00pa3zoBarenbHOH nporpaMme, ¢ yuéroM TpeGoBaHuil K 00bEMy 3HaHUH B HH-
TepaKTHBHOH (opme.

6.1. TexHosoruy MHETEPAKTHBHOr0 06y4eHus NPH PasIH4HbIX GpopMax 3HAHMIE

Tab6aumna 6.1.
®opmsr | Jlexnunm | Ilpaktudeckue | JlaGopartopsie Bceero
Metozs! (aac) 3aHsTHA ("ac) paboTsI (Jac) (uac)
O6cyxeHue npe3eHTaun U 9 4 13
JEMOHCTpanuil ONMBITOB
Pabota B xoMauzne 11 11
Y cTHBIH 0npoc WM TECTHPO-
BaHHE [IPU JOIYCKE ¥ 3aIHTe 5 5
nabopaTopHsIX pabor
[TyGnuunas 3amura u pa3éop
y IOCKH MHAWBUIYAIBHBIX 5 5
TBOPYECKUAX
3aJaHuil ¥ TECTOB
Hroro HHTep:;I(;I/IBHLIX 3aHd- 9 5 20 34
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7. JABOPATOPHBIN IMIPAKTUKYM
Tabnuna 7.1.

No
/o

Ne paznena
JVCIATITIHBI

HanmMeHoBaHue 1abopaTopHBIX paboT

Tpyno-
€MKOCTh
(uac.)

OIIK

IepBsliil cemecTp

3HAKOMCTBO C U3MEPUTENHEHBIMH IIPHOOpaMIL.
Meromikxa 06paboTKH pPe3yIbTATOB H3MEpe-
Hult. Teopus morpemuocTel H3MEepeHN.

Kunematuka PaBHOYCKOPEHHOTO
BpaIleHuUs.
Hunamika mastauaka O6epbeka.

Hsyuenue pacnpenencaus Makcsen-
na.

OnpeneneHue OTHOIICHUS] TEIJIOEM-
KocTelt rasa wmeroaoMm Kielimana-
Jlezopma.

M3yueHne BIIeKTPOCTaTHYECKOTO IIO-
TS,

H3yuenne MarauTHOTO IO KPyTroOBO-
IO TOKa.

OnpeneneHne  y#enabHOTO  3apsia
DIIEKTPOHA METOAOM MarHETpOHa

12

W3yueHue 3aTyxaromux JIeKTpoMar-
HHUTHBIX KOJICOaHMIA,

N3yueHuie BEIHYXICHHBIX SJIEKTPO-
MarHHTHBIX KoJicOaHmi,

Bropoii cemecTp

W3yuernue uaTEPEPEHITNN JTa3€PHOTO
uznyuenus. OnsiT OHTa.

W3yuenne nudpaxiuu 1a3epHoro us-
Jy4eHus] OT IIeJId M HUTH.

10

H3ydemnue 3aBUCMOCTH SHEpreTHYe-
CKOU CBETUMOCTH CEPOTO TelNa OT
TEMITEPATYPBL

Buemmnuit potosdpdexr. Uzyuenne
zakona CroneroBa u mposepka dop-
MYJIBI DUHIITEHHA.

ITpoBepka cooTHOIIEHHS HEoNpee-
JeHHOCTel s (POTOHOB.

M3yueHre CrieKTpa aToMOB BOJIOPOIA.
(IToctossanas PunGepra).

OIIK-1

CornacoeaHa Ha noptane Ne
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8. IPAKTHUYECKHUE 3AHSATUSI (CEMUHAPLI)

Tabmua 8.1.
Ne | Nepazpmena . Tpyno-
B I HanMeHnoBanue NpakTHYSCKUX 3aHATHN €MKOCTh OIIK
(1ac.)
IlepBriii cemecTp
1 1 KunemaTnka IOCTyaTeI-HOTO U BpallaTeib- 2
HOTO JIBIDKEHUSI
2 3aKkoHbI AMHAMMKH HOCTYIIATENHHOTO H Bpalia- 2
TEJBHOTO JBHKCHHUS
3 PaGora u sHeprus 2
4 3aKOHBI COXPaHCHHS UMITYJIbCa, MOMEHTA M- 2
IIyJIbCA ¥ DHEPTrHU
5 Penarusuctckas Mexanuka. Teopus oTHOCH- 2
TEIBHOCTH
6 2 Hzonporieccsl, TeI0EMKOCTE MHOTOATOMHBIX 2
ra3oB
7 Pacnipenenenus Makcsesuia u bonbrmana 2
8 Ilepsoe Havano repmoguHamMukh. IIHKIIEL. 2
9 Bropoe Hauasio TepMOAMHAMUKY. DHTPOIMS 2
10 3 3axon Kynona 2
11 Hanpsox€HHOCTE snexTpuueckoro mnojs. Teo- 2
pema ["aycca
12 Horernmman. PaGota cu siieKTpoCTaTHUECKOTO 2
oJIs OIIK-1
13 BemecTBo B 37IeKTPOCTATHYECKOM II0JIE. DIIEK- 2
TpoeMKocTh. Konencaropnr
14 3axoHbl Kupxroda mg nenet nocrosaroro to- 2
ka. I[TnotHOCTE TOKA. K.I. . MicTOUHMKA TOKA
15 MarnuTHOe nose. 3axou buo-Casapa-Jlannaca 2
16 Cuna Amnepa. Cuna Jlopenia 4
17 IIpuMeneHre TEOpEeMBI O IUPKYIISAIMA BEKTOPa 2
MarHMTHOM MHJIYKITHH JUIS pacuéTa rose
18 MaruutHoOe 10Jie B BEIECTBE 2
19 OJeKTPOMarHuTHAS MHAYKIHS 2
20 SHeprus MarHuTHOTO HOJIs 2
21 Ypasaenuss MakcBesia 2
22 4 I'apmonnueckue konebanus. CioxXeHHe rapMo- 2
HUYECKUX KoJIeOaHmii
23 3aryxaromue dJIeKTPOMArHUTHEIE KoneOanus 2
24 BBIRY)XI€HHEIE 2JIEKTPOMArHMTHBIE KOoeOaHus 2
25 OnexTpoMarHuTHBIC BOJIHBI 2
26 Sddexr Homrepa 2
Bropoii cemecTp
27 5 ['eoMeTpHUecKas B ONTHYECKAs Pa3HOCTh X044 2
JIyuen
28 Hurepdepennns ceera 4 OIIK-1
29 Judpakius ceera 4
30 Ionspu3zamnus ceerta 2
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31 6 Tennosoe n3nydenue 2
32 Buemnuii porosddext 4
33 Oddext Komnrona 2
34 ®oronnl. UMnynsc dotona. [laBnenue crera 2
35 Topmo3HOE PEHTTEHOBCKOE HU3JIYICHHE 2
36 7 Teopus atoma Pesepdopra-bopa 4 OIIK-1
37 Cnexrpsl atoMmoB. @opmyina baibemepa 2
38 XapakTepuCTHYECKOE PEHTIEHOBCKOE H3IIyde- 2
Hye. PEHTTeHOBCKHE CITEKTPhI
39 CronTaHHOE ¥ BRIHYXICHHOE H3IydeHus. Ko- 2
s durments! Ditamreiina
9. CAMOCTOATEJIBHASI PABOTA
Tabimma 9.1.
Ne | Nepaszena Temaruka camocrosTensHON pabo- | Tpymo- KonTposs
i | e TBI emxocth | OIIK | BeRImosHeHus
(Oemanuszayus) (gac.) paboTsI
1 1-7 Ompoc. Tec-
Thl. KoH-
ITpopaboTKa IEKIIMOHHOTO MaTe- 41 TPOJIbHBIE
puaa paboThI
(KOJTOKBHY-
MBI)
2 1-7 Tectrl, 10-
IlonroroBka K mpakTUYECKUM 3a-
40 MalllHH{E 3a-
HATHAM
OLIK-1 TAHMs
3 1-7 Brinonaenne wHANBUIYATHHBIX 4 Iposepxa JI3
TBOPUYECKHUX 3aaHUM
4 1-7 IlonroroBKa K KOHTPOJIBHBIM pa- 45 ITpoBepka
60TaM ¥ KOJUIOKBHYMaM paboTt
5 1-7 " Ompoc. Tecr.
IHoxroToBka oTu€TOB 1O JIAbOpa-
26 3anmra OT-
TOPHBIM paboTam .
y&TOB
6 =7 IlonroroBka u criaya sK3amMeHa 72 Ompoc. Jx-
3aMEH.
Hroro: 266 uaca

TTIEPBLIYI CEMECTP

TeMb! HHAUBHUAYATLHBLIX TBOpYecKHX 3ajanmii: 1. Kunemarnka mMatepHanbHOR TOYKH,
2. JlnHaMpKa IIOCTYNATEILHOTO ABKeHUs; 3. JluHaMuka BpalaTellsHOTO ABIDKEHNS, 4. 3aKOHBI
cOoXpaHeHHss B MexaHuke (06e3 BpamareNbHOTO JABIKeHUs); S. Knaccudeckue CTaTHCTHKH,
6. Tepmonunamuka; 7. Ilorernman u padora; 8. 3akon Kynona; 9. Onexrpocraruka; 10. Mera-
JBI ¥ IM3JIEKTPUKU B dnekTpudeckoM mone; 11. Marautocraruka; 12. JIpukeHue 3apsAJoB U TO-
KOB B MarauTHOM rioye; 13. Dnexrpomarauraas uaayknus; 14. Komebanus 1 BOIHEL

Temst 1 um 2 xoHTposbHbIX pabdor: 1. «KuHemaTMka MarepHaJbHOM TOYKHY,
2. «/lunaMuka TOCTYNATENLHOrO JBIDKEHHS»; 3. «/[iHaMHKa BpalaTeJbHOTO JIBIHIKEHHS,
4. «I[Torenman u pabotay; 5. «PaGota u sHeprusa. 3akoHBI coXpaHeHHA»; 6. «Kmaccuueckue
cratucTukuy; 7. «Tepmoaunamuxkay; 8. «3axkon Kynonay; 9. «Meraibl U JU3JIEKTPUKH B DJICK-
TprueckoM roney; 10. «Marautocratukay; 11. «/IBrxenue 3aps1oB ¥ TOKOB B MArHUTHOM I10-
ney; 12. «DnektpomarautHas HHIyKIus»; 13. «Konebanus u Bonuby; 14, «BomHbI»,

Tempi 1-ro u 2-ro kojutokBuyma: 1. «Mexanukay; 2. «MosexyispHas (H3HKa B TEPMO-
JuHAMEKAY; 3. «NekTpocTaTrKay; 4. « dnexTpoMarseTusm»; 5. «Konebanusa 1 BOIHED).
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BTOPOY CEMECTP

TeMbl MHIMBHAyaJbLHBIX TBOp4YeckHX 3aganmii: 1. MaTepdepennus; 2. Judpaxius;
3. TennoBoe m3nyyenue; 4. Bremnuit gorosddexr, Dpdext Komnrona, 5. Ksanropas Mmexanu-
Ka; 6. ATOMHBIC CTIEKTPHL ‘

Temel 1 m 2 KoHTpOIbHBIX pabor: 1. «MHTepdepennmay; 2. «Audpakuus cseray; 3.
«Bonnosas onruxay; 4, «Tennosoe uznydenue»; 5. «Buemnnit goroaddext. Ipdpexr Kommro-
Hay, 6. «KBaHTOBAsA MEXaHUKA»; 7. CATOMHBIE CIICKTPBI,

Tembi 1-ro u 2-ro xo/uIoKBHYMOB: 1. «BonHoBas ontukay, 2. «TemioBoe uznydeHue u
aTOMHBIE CIeKTphI»; 3. «KBaHTOBAA QU3HKa».

10. IPUMEPHAS TEMATHKA KYPCOBBIX IPOEKTOB (PABOT)

He npegycMmorpeno yueOHBIM IUIAHOM

11. BAJUIbHO-PEMTUHIT OBASI CHCTEMA

Ocymiectsisgercs B cooTBeTcTBHH ¢ [lo/I0MKeHHeM 0 MOPS/AKEe WCIIOb30BAHMS PeHTHH-
roBoO#i CHCTEMBI /ISl OLIEHKH yCIeBAEMOCTH CTY/IeHTOB (TpuKa3 pexropa 25.02.2010 Ne 1902)
¥ OCHOBaHA Ha 6alIbHO-PEHTHHIOBOR CHCTEME OIICHKH YCIeBAaeMOCTH, AeicTByromeit ¢ 2009 .,
KOTOpask BKIIIOYAET TEKYIIMHA KOHTPOJb BBHITOIHEHHUS 3JIEMEHTOB 00bEMa MUCHHILUIMHEL IO DIie-
MEHTaM KOHTPOJIS € IIOABEAECHNEM TEKYILEro PeHTHHTA,

Ho pucnunnune «Pusukay» NpoBeJIeHAE SK3aMEHa B [IEPBOM H BTOPOM CEMECTPE ABJISETCS
obs3arensupM. [Ipu 5ToM GamasHas oneHka B cootHomrennu 70/30 pacipenensercsa Ha [Be co-
CTaBJIIOMME: CEMECTPOBYIO ¥ SK3amMeHanuonHyo. T.e. 70 6anjoB MOXHO HONYYHTH 3a TEKY-
1Iy10 paboTy B ceMecTpe, a 30 6aJUIOB — 3a OTBETHI HA JK3aMEHE.

‘ Jns CTUMYIMPOBaHKS IIAHOMEPHOCTH PabOoThl CTYACHTA B CEMECTPE BBEIEH KOMIIOHEHT
CBOCBPEMCHHOCTH, KOTOPBIM IPUMEHAECTCS (CyMMHPYETCs) TOJIBKO [l CTYACHTOB, O6€3 0mo3/a-
HUH OTYUTHIBAIOIIUXCS 110 TPOMEXYTOUHBIM 3JIEMEHTaM KOHTPOJLS (TeCTHI, IIpaKTHIECKue pabo-
TBI, KOJUIOKBUYMBI).

Ha mpoTsbkeHun BCEro cemecTpa TeKyllas YCIEeBAEMOCTh OIEHHUBACTCHA TOJIBKO B Oailiax
HapacTaOUM HTOIOM, B TOM YHCIIE H pe3yIbTaThl KOHTPOJIBHEIX TOYEK.

Texyuuit KOHTPONE U3y4JEHHS AUCLUIUIUHEL B KOXKIOM CEMECTPE COCTOMT H3 CIEAYIOLIHX
BHJIOB!

— KOHTPOJIb 32 YCBOCHHEM TEOPETUYECKOI0 MaTepuaia — IpoBeJicHHe 4 IIHCEMEHHBIX KOH-
TPOJIBHBIX paboT U KOJUIOKBHUYMOB;

— KOHTPOJIb 3a NPABUIBHBIM BBIIOJIHEHUEM IPAKTHYECKUX paboT — MPOBEACHME HA Ipak-
THYECKUX 3aHSATHIX 5 — 7 TECTOB;

~ KOHTPOJIb 32 BBIIIOJIHEHHEM JIa00paTOPHBIX paboT.

ITo pesynbraTam TeKymiero KOHTposst GOpPMEpYETCs JOMYCK CTYACHTa K HTOrOBOMY KOH-
TPOIIO — SK3aMEHY MO AUCHUIUIMHE. DK3aMEH OCYINECTBIISCTCS B BHAC OLPOCA I10 TEOpETHYE-
CKOM 4acTH JTUCIMILIUHEL

B cocraBe cymmsl 6ajutoB, MOTyYeHHOH CTYACHTOM I10 AMCIMIUIHHE, 3aKaHYMBaIoMIeHcs
OK3aMECHOM, SK3aMEHAIMOHHAA COCTABIIAIOMAs J0/DKHA ObITh He MeHee 10 GayutoB. B mpotusHOM
ClTy4Jae dK3aMEH CUUTACTCS HE CHAHHBIM, CTYAEHT B ycTaHoBIeHHOM B TYCVYP mopsaxe o0s3an
ero mepecaars. IIpu HeymopneTBOpuTENbHOM cravde sk3amena (Menbnre 10 GalyIoB) Win HESBKE
CTy[ICHTa Ha SK3aMEH 3K3aMeHAallMOHHasA COCTaBIIAIONAs IpupaBHuBaetcs K uyio (0).

OK3aMeHalMOHHBIA OMIIET CONEPXKUT TPH BOIpoca. MakcumanbHas OLeHKa 3a KaK/bIH BO-
rpoc coctasisier 10 6amios. MakcumMalibHas 3K3aMeHalMOHHas OLIeHKa cocTapisier 30 6aioB.

B Tabmume 11.1 comepxutes npuMep pacipeeacHus 6amwios I JUCHUAIMHEEL «Du3ukay
B TEUCHMH IIEPBOTO U BTOPOIO CEMECTpPa, 3aBEPIIAIOIIUXCS DK3aMEHOM,
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Ta6ymna 11.1. Pacopenenenne GayioB B IEPBOM M BTOPOM CEMECTPE U3YUCHUSI (PH3UKH

. . | MaxcumanbHBII
MakcuMansHbI | MakcuManbHBIH
. » 6amn 3a nepuox | Bceero
OneMeHTH y4eOHOH esi- Oaut c Havasta | GaJul 3a EpUOL
mexnay 2 KT u 3a
TEJILHOCTH ceMecTpa 10 mexay 1 KT u 2 KOHIIOM CEMeCT- | CeMecT
matel 1 KT KT p
pa
Ilocemenne 3ansTHI 1 1 1 3
| InnuBHAyanbHEIE TBOP-
FHBHAY P 5 5 5 15
YEeCKHUE 3a/1aHus
KonTtponsHble paboTh! Ha 6 6 12
NIPAKTHYECKUX 3aHITHSIX
Brmonnenue nabopaTtop-
HBIX paloT U 3amura oT1- 9 9 7 25
YETOB
KomnoxkBrymsl 6 6 12
Kom1ioHeHT CBOEBpEeMEH- 1 1 { 3
HOCTH
Hroro Maxcumym 32 ne-
y 22 22 26 70
pHOJ:
Cpada sK3aMena 30
HapacraomumM BToroM 22 44 70 100
Tabmuma 11.2. Tlepecuer 6a/u10B B OLICHKH 338 KOHTPOJBHEIC TOYKH
bajuiel Ha faTy KOHTPOJIBHOM TOYKH Onenka
He menee 90% ot makcumansHOM cymmsl Ha naty KT 5
Ot 70% no 89% ot maxcumanpHOM cymmel Ha gaty KT 4
Ot 60% 1o 69% ot MakcuMmanbHO cymmsl Ha faty KT 3
Memnee 60% ot makcumansHoi cymmsl Ha gaty KT 2

IIpeoOpa3oBanue cyMMEI GATIOB B TPAJMIIHOHHYIO OIIEHKY H B MEXIYHapOIHYIO OYKBEH-
HyI0 oreHKky (Tabymma 11.3) mpoucxoauT ofuH pa3 B KOHIE CEMECTPa TOJILKO IOCIE IOJIBEIC-
HUS UTOTOB U3YYEHUS JIUCIUIUTHHEI «DPU3uKay, T.€. I0cie yCIeIHON CAaun dK3aMeHa.

Ta6muua 11.3. [lepecder uToroBoit cyMMbl OJITIOB B TPAXUIIMOHHYIO M MEXIYHAPOIHYIO OICH-

Ky

Ouenxa (I'OC)

Htorosas cymma 6aiios,
YUUTHIBAET YCIELIHO
CIaHHBIHN DK3aMEeH

Ouenka (ECTS)

5 (oTnmyHO) 90-100 A (oTIU4HO)
8589 B (oueHs Xopo1o)

4 (xopommo) 75-84 C (xopomo)
70-74
6569 D (y10BIETBOPHTEIBLHO)

3 (YROBIICTBOPHTCITSHO) 6064 E (miocpencrBeHHO)

2 (HeyOBJIETBOPUTEILHO)

Huoxe 60 6amios

F (neymoB/ieTBOPUTEIHHO)

CornacoeaHa Ha noptane Ne

204

11




12. YYEBHO-METOJAUYECKOE ¥ MHO®OPMAIIMOHHOE OBEC-
MNEYEHWE IACHUTILIAHEI

12.1. OcuoBHAas JUTEPATYPA:
1. Casennes M.B. Kypc obmeli ¢usuku: yueGHoe mocodue st Bry3os: B 3 1. — 7-e U3,
crepeorurr. — CII6.: Jlans, 2007.

T. 1: Mexanuxa. Monekymsipaast ¢usuka. — 432 c. (B 6ubnuorexe — 155 2k3.).
T. 2: Dnexrpuuectso 1 MarseT3M. Bomuer. Onruka. — 496 c. (B 6ubimoreke — 148 2K3.).
T. 3: Kpanrosas onruka. AToMHas Qusuxa. Ousuxa TEpAOro Tena. GH3MKa aTOMHOIO
sipa ¥ BIIeMEHTapHbIX YacThil. — 317 ¢. (B 6ubnunoreke — 151 5K3.).

2. CuByxun JI.B. O6umit xypc ¢usuxu: yuebGHoe nocobue mys By30B B 5 T. — M.: ®usmar-

nut, 2005-2006.

T. 1: Mexanuka. — 5-e m3a., crepeotun. — M.: ®mmaraurt, 2006. — 560 c. (B 6ubnmo-
teke — 101 3K3.).
T. 2: Tepmoaunamuka 1 MOJNeKyJsipHas (Gu3UKa. — 5-¢ u3x., ucnp. — M.: Ousmatiut,
2006. — 543 c. (B 6ubimotexe — 100 3K3.).
T. 3: DnexrpuyectBo. — 5-¢ u31., crepeotun. — M.: ®usmarmur, 2006. — 654 c. (B 6ub-
mioteke — 100 3x3.).
T. 4: Onruka. — 3-¢ m3n., crepeorun. — M.: @usmariur, 2005. — 791 c. (B 6ubnuoreke
—101 ax3.).
T. 5: Aromuas u sgepHas ¢usuka. — 3-¢ usm., crepeorun. — M.: Ommarmur, 2006, —
782 c. (B 6ubmmorexe — 100 3K3.).

3.3mcman T.A., Tomec O.M. Kypc obmeit ¢pusuxu. B 3-x Tr. [DnexTponusii pecype] —

- CIT6.: JIaus, 2007.

T. 1: Mexanuka. Monexyssipuas ¢pusuxa. Konebanus u BONHBL — 7-€ n31. — 352 ¢. Pe-
KHAM JoCcTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll _id=505.
T.2: DnekTpu4ecTBO M MarHeTHsM. — 7-¢ u3I. — 352 c¢. Pexum Jocrymna on-line:
http://e Janbook.com/books/element.php?pll_cid=25&pll id=151 ¢ KOMIILIOTEPOB

TYCVYP.
T. 3: Onrruka. ®usuxa aToOMOB ¥ MoJiekyi. PU3KMKa aTOMHOrO AApa ¥ MHKPOYACTHIL, —
6-e m3n. —512c. Pexum gocryma on-line ¢ xommeiorepos  TYCVYP:

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

1. Casensen 1.B. C6opHuK BOIpoCoB 1 3anay 1o obuel gpusuke. [DnexTpoHHEH pecype] —
5-e wm3n., crepeorum. —CII6.: Jlams, 2016. — 292c. Pexum goctyma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=71766 ¢ xommsiotepo TYCVP.

2. Uponos NL.E. Mexanuxa. OcHOBHBIC 3aKOHBL. — 8-€ u3[., crepeorun. — M.: BUHOM. Jla-
6oparopust 3Haumit, 2006. — 309 c. (B Gubnuoreke — 99 2x3.).

3. Uponos NL.E. ®usuka maxpocuctem. OCHOBHBIE 3aKOHBL — 3-€ H3J., cTepeoTun. — M.: BU-
HOM. NTabopatopus 3nanuii, 2006. — 207 c. (B 6ubnuoreke — 50 3K3.).

4. Ypomor W.E. Snextpomaraerusm. OcHOBHBIE 3aKOHbL Y4eGHOE TOCOOHE Ul BY30B. — 5-€
us3a. — M.: BUHOM. Jla6opartopus 3uanwuit, 2006. — 319 ¢. (B 6ubmmorexe — 101 5k3.).

5. Mponos NL.E. Bomosere nporieccsl. OCHOBHBIE 3aKOHBL: y4eOHOE mocobue. — 3-¢ u3f, — M.:
BUHOM. JIa6oparopus 3rammii, 2006. — 263 c. (B 6ubnuoreke — 100 2x3.).

6. Mponos N.E. Ksanroas ¢usuxa. OcHOBHBIE 3aKOHEI: YueGHOE MOCOOHE LIS BY30B. — 2-€
u3f., qoi. — M.: BMHOM. JlaGopaTopus 3uanuit, 2004. — 256 c. (B 6ubamoreke — 100 2k3.).

7. Uponos WL.E. 3amaun mo obmeit pusnxe: YueGuoe mocobue mis By30B. — 7-¢ U31., CTe-
peorun. — M.: BUHOM. JIaGoparopus 3uanuit, 2007. — 431 c. (B 6ubiumorexe — 496 5k3.).

8. Uepros A.I'., Bopo6réB A.A. 3agaunuk mo ¢pusuke: YueGroe mocobue [Uis BTY30B. — 8-¢
u3 ., nepepad. u gom.— M.: @usmarnut, 2007. — 640 c. (B 6ubmmoreke — 99 5K3.).
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9. Bosskenmreitn B.C. C6opHuk 3a1a4 mo obmeMy Kypey ¢pusuxu: YuebHoe nocobue s
BTY30B. — 12-¢ u3j., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubanorexe — 148 3k3.).

10. Kossipe A. B. Kypc nexnuit mo ¢usuke: Yuebuuk. — Tomck: TYCVP, 2007. - 421 c. (B
oubimorexe — 697 3Kk3.). :

11. Kananmukos H.IL, Koxesunkos HM. ®msuka. Mateprer-rectupoBanie 6a30BBIX 3HAHHH.
[Onextponnsni pecype] —1-e wmsm. —CII6.: Jlams, 2009. —160c. Pexwm nocryma on-line:
http:/e.lanbook.com/books/element.php?pl1_cid=25&pll_id=172 ¢ xomnerotepoB TYCVYP.

12. Jlozoeckuii B.H. Kypc ¢u3uxu. B 2-x 1. [Dnexrponnstit pecypc] — 6-e u3z., ucnp. u
"o, — CII6.: Jlams, 2009,

T. 1: ®dusuyeckre OCHOBHI MEXaHUKH. DJIEKTPUUIECTBO U MarHeTH3M. ®usuka koneba-
HUi u BomH. -—576c¢. Pexum goctyma on-line ¢ kommbeiotepoB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll 1d=236.

T. 2: KantoBas ¢usuka. Craructudeckas dusuka u repMmoauHamuka. CoBpeMeHHas
dmsmgeckas KapTUHA Mupa. - 608 c. Pexxum JOCTYyIIa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ xomIBIOTEPOB
TYCVYP.

13. Casenses U.B. Kypc o6meit husuku. B 3-x 11. [Dnexrponnsiii pecype] — CI16.: Jlans, 2011.
T. 1: Mexanuka. Monekyiaspaas ¢usuka., — 11-e wu3m., crepeornn. — CII6.:
Jlaup, 2011.-432¢c. Pexum jgoctyma on-line ¢ xommetorepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll 1d=2038.

T. 2: Dnextpuyectso 1 MargeTrsM. Boymsl. Omruka. — 11-e m3n., crepeotun. — CII6.:
Jlanp, 2011. —-496c. Pexum goctyma on-line ¢ xommeiorepoB TYCVYP:
http://e.Janbook.com/books/element.php?pll cid=25&pll id=2039.

T. 3: KanroBas ontuka. AtomHas ¢pusuka. Ouzmka TBEpHOro Tena. Pu3nka aTOMHOI0
sapa ¥ 3IEeMEHTApHBIX JacTuil, — 10-¢ m31., crepeorun. — CI16.: Jlans, 2011, — 320 c.
Pexum JOCTyIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2040.

14, ®pum C.3., Tumopesa A.B. Kype obmeit pusuxu. B 3-x TT. [DneKkTpoHHBIH pecype] —
CII6.: Jlans, 2009.

T. 1: ®usnyeckue oCHOBLI MexaHuKu. Monekyisipaas ¢usuxa. Konebanus u BOMHLL ~

13-e m3g., crepeotun. — CII6.: Jlams, 2009. — 480 c. Pexxmm noctyma on-line:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=416 ¢  KOMIBIOTEPOB
TYCVYP.

T. 2: DieKTpUYeCKre W 3JICKTPOMAarHeTHUeCKue sSBieHHus. — 12-¢ u3[., CTepeoTHIl. —
CII6.: Jlans, 2009. -528 c. Pexum JIOCTYyIIa on-line:
http://e.Janbook.com/books/element.php?pll _¢id=25&pll_id=418 ¢ KOMIIBIOTEPOB
TYCVYP.

T. 3: Onrtuxa. Atomuas ¢usuka. — 10-€ u3., crepeorun. — CII6.: Jlans, 2009. — 656 c.
Pexum JOCTyIa on-line c KOMIIBIOTEPOB TYCYP:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=419.
12.3. Vauebno-MeToamuecKue Noco6us 1 porpaMMHoe odecneuenne
1. Yuebno-memoduueckue nocobus Ona NPpaKmuueckux 3aHAMUN 1 CAMOCINOAMENbHON
pabomsl [DNEKTPOHHBIHA pecypc]:

2.1. Uyxxos FO.IT. Pa6oTa u SHeprus. 3aKOHBI COXPAHEHHS B MeXaHHKe: cOOPHHK
3aay i npaktadeckux saHsTuil. — Tomck: TYCVYP, 2010. — 24 ¢. Pexxum poctyna ¢Bo-
GoHBIA JUT cKaunBaHus: hitp://edu.tusur.ru/training/publications/1100.

2.2. Jlsaun A.B., Marasuuaukos A.JI., Tposa JI.A. MonekysipHas ¢usuka: Coop-
HUK TECTOBBIX BOIIPOCOB JUIA CAMOCTOSITENBHON PaGOTHI M Ul NPAKTHIECKHX 3aHATHH. —
2009. 30c. Pexum JIOCTYyIIa CcBOOOIHLIN s CKAYUBaHUs:
http://edu.tusur.ru/training/publications/1234.

2.3, JIsunn A.B., Marasuanuxos A.J1., Opnosckas JI.B. Tepmonunamuxa. Yacrts 1:
CBOPHHK TECTOBBIX BOIPOCOB JUIsl CAMOCTOATENLHON PabOTE! ¥ JJIA MPAKTHICCKAX 3aHS-
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mmit. - 2009. 43c. Pexum = gocryna cBOOOHBIM  JUIS  CKAuHMBaHHUS:
http:/ edu.tusur.ru/training/publications/1235.

2.4. Taneena AWM., JIguua A.B., MarasuHHUKOB AJL. Tepmojunamuxa. Hactb 2:
C60pHUK TECTOBBIX BOIPOCOB JULA CaMOCTOSTENIEHON PabOThI M IS NPAKTHYSCKUX 3aHs-
i, - 2010, 22c¢. PexmM  gocryna cBOOOMHBIM  JUIT  CKaYMBaHMSI:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuit 10.A. BonHoBas onTHKA: Mertoauueckoe nocobue. COOpHUK Tec-
ToBBIX BOmpocoB. —2009. 24c¢. Pexum pocrymna cBOGOAHBI [yisi  CKauMBaHMA:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxkos I0.I1. DieMeHTH aTOMHON (QH3MKH 1 KBAHTOBOM MeXaHuKH: YueOHO-
Mmetomuyeckoe nocobue. COOPHHMK TECTOBBIX BOIPOCOB. — Tomck: TYCYP, 2011. -68 c.
Pexxum JIOCTyIIa cBOOOTHBIH LISt CKauMBAHU:
http://edu.tusur.ru/training/publications/1104.

2. VuebHo-memoouuecKue nocobua 01 GbINOAHEHUA 1ADOPAMOPHbIX pabom [DNEKTPOH-
HEBIA pecypc):

3.1. Bypnosurus B.A., Tposn JLA. [luHaMuKa MasTHIKa O6Gepbexa: MeToauueckue
ykasaHus K naboparopHoi padore. —2007. 13 ¢. Pexpm moctyma cBOOGOKHBIH AN CKavHd-
panms: http://edu.tusur.ru/training/publications/918.

3.2. TaneeBa AWM., Vipanora E. B. Mzydenne 2JeKTPOCTATHICCKOTO MO Metonu-
yeckye yKa3aHus K JiaGopaTopHoii pabote. — 2011. 11 ¢. Pexum moctyna CBOOOMHBIA 1S
cxaumBagns: http://edu.tusur.ru/training/publications/926.

3.3. panosa E. B. M3yueHue MarsMTHOTO IOJII KpyroBOI'O TOKa. MeTtoauueckue
yKa3anus K JabopaTopHo#l paGoTe. — 2007. 12 c. Pexxum mocTymna CBOOOLHBIN AJISI CKav-
sanus: hitp://edu.tusur.ru/training/publications/863.

3.4. Bypauesciuii F0.A. OnpezienieRne yACIBHOIO 3apsa dJIEKTPOHa METOAOM Mar-
HeTpoHa: MeTomuyecKre YKa3aHus K 1abopaTopHo# pabote. —2011. 14 c. Pexxum noctyna
JUIS CTYEHTOB, coTpynHuKoB TYCVP: http://edu.tusur.ru/training/publications/864

3.5. byprosmuus B.A., Tposn JLA. Vi3yueHre 3aTyXarOMpX SJIEKTPOMArHHTHEIX KO-
neGanuit: MeTommueckue ykasasus k naboparopHo# pabore. —2007. 14 ¢. Pexxum pocty-
1a cBOOOMHBIN ISl CKaUMBaHUSL: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JL.B. Vsydyenne uaTepQepEHIMMT Ja3ePHOTO M3y IeHHs: Meromuye-
ckue yKasaHus K naGopaTopHO# paote. —~2010. 9 c. Pexum jgocTyna cBOOOAHBIA U1
cxaupBanms: http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., Byprosumun B. A. Bremnuit doroadexr. Msyuenue 3akona
CroneroBa u nposepka dopmyisl DfamTeiina: MeTOAMIECKIE YKasaHus K nabopaTopHO
pabore. — 2009. 11 ¢. PexwMm gocryma CBOOOAHBIM A4 CKA1MBAHHI:
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupmwio A.M. HMccnenosanue CIeKTpa aToMa BOAOPOIa. Me-
ToMMYECKHe YKa3aHus K jaboparopHoi padoTe. — 2011. 18 c. Pexxum moctymna cBOOOHBIN
VTS CKauMBaHMS: http://edu.tusur.ru/training/publications/917.

3. KomnulomepHbie npozpammbl MOOEIUPOCANUA HEKOMOPbIX pusuneckux asneHuii 6 1a-
BOpamopHoOM RPAKMUKYME.
12.4. ®onj ONEHOYHBIX CPEACTB (®O0O)
DORJI OIEHOYHBIX CPEICTB IPUBE/IEH B IPHIIOKEHAH | K JaHHOH NporpaMme.
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13. MATEPUAJIBHO-TEXHUMYECKOE OBECIIEYEHMWE JUCIIH-
TIJIMHBI

Jlist obecriedenus 9TeHUs Kypca JIeKIUH UCIONB3YETCs CIeNUaNbHAs JEKIMOHHAs ay I~
topus kadenpst buzukm (230 aya. ®IT), ocHaménnas MyJIbTAMEIUHHBIM TPOEKTOPOM, KOM-
bploTepoM | 3kpanamiu. [lns obecriedenus mabopaTopHBIX paboT 1Mo (PHU3HKe HCHONLIYIOTCS 6
CIIEIUATM3HPOBAHHBIX (110J1 pa3lInyHbIE pa3/ienbl Kypca) jJaboparopuu Kaenpsl QU3HKY, OCHa-
' IIEHHBIC COOTBETCTBYIOLMMH J1a00paTOpHBIMI YCTAaHOBKAMH, MaKeTaMH, CTEHIAMH U KOMIIBIO-
TEPHBLIM 000PYAOBaHUEM.

14. METOJUYECKUE PEKOMEHJIAIIMU IO OPTAHM3AIIMHU
MIVUEHMSA JUCHATIJIMHBI

O6B&M JacoB, IPeAyCMOTPEHHBIX YIeOHBIM IJIAHOM JUIS M3Y4eHHs Kypca (QpU3HKy, HE I10-
3BOJIIET PAcKPhITh B JIEKUUAX HOApoOHO U ryboko Matepual. [losToMy mpu peanusaumu mpo-
rpaMMB] CTYJEHTHI JOJDKHBI JOCTATOYHO MHOTO paboTaTh CaMOCTOSATENLHO KAaK IPH IOBTOPEHUH
JIEKIIMOHHOT0 MaTeprala, Tak | MOJTOTOBKE K IPaKTUIECKHUM, JJaOOPaTOPHBIM U KOHTPOJIBLHBIM
saHATHAM. [ obecriedenys 3QQexTUBHOIO YCBOCHHUS CTYyACHTaMH MaTE€pPHaIOB JHCIAILIMHEL
HEoOXO0AMMO Ha NEPBOM 3aHITHH OOECIIEYUTh UX CIIUCKOM BOIPOCOB, IOICKAIINX N3YYEHHIO,
CIICKOM OCHOBHOH M OIONHUTEINILHOM JIUTEpaTyphl U1l CaMOCTOSITENbHON pabOThL.

JIs TeKymiero KOHTPOJII YCIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTallMH HCIONIL3YETCs
TECTOBBIN KOHTPOJb 3HAHUH.

Ha nexnusax Heob6xoaumo obpamaTh BHEMaHUE Ha OCOOCHHOCTH IIPUMEHEHHUS pacCMaTpH-
BAaEMOTO MaTepuaa B IOCIEAYIOIHNX Kypcax, a Takke B Oynymel mpoecCHOHaIbHOM NeSTelb-
HOCTH.

15
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MpunomerHue 1

®enepanpHOE TOCYIApCTBEHHOE OIOMKETHOE 06pa3oBaTebHOE YUPEKACHHE BEICIIETO
IpoeCCHOHATFHOTO 00pa3zoBaHus

«TOMCKHI TOCYIAPCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJIEHUSI U
PAJIMOSJIEKTPOHUKHy (TYCYP)

7 YTBEPXKIAIO

IMpopex o'g ebHoil paboTe ~
'}//’“ A w II. E. Tposin

Ay o5 2016
QOH OUEHOYHBIX CPENCTB I1IO YUYEBHOU JUCHHUTLIIHE

OUINIKA

(monnoe HAUMEHOBAHKE Y4EOHON JUCIIMIUTHHK! UITH TIPAKTHKK)

YpoBenb 0CHOBHOM 06pa30BaTE/ILHOMN MPOrpaMMbI HaAKAIABPHAT
(Gakanaspuar, MAruCTPATypPa, CELHANNTET)

Hanpasaenne(s) mnogroroBkn (cuenmannuocern) 11.03.01 Pagmorexnnia
(nonHOE HAMMEHOBAHUE HAIPABJIEHU NOATOTOBKY (CIEHMAIBHOCTH))

Hpodmns(n) AyinoBu3yaibHas TEXHUKA
(nonKoe HauMeHOBaHHE NPO(UIL HAIPABIEHHS TIOATOTOBKH (CTIELMANBHOCTH))

®opma obyuenns Qunas
(o4Has, OYHO-3204HAs (BEYEPHSS), 3009Has)

Daxyasrer PTO® (PaguorexHnueckmii)
(COKpamIEHHOE H TIONIHOE HANMEHOBAHKE (DAKYJIFTETa)

Kadenpa TV (Tenennaenns ¥ yIpaBJIeHust)
(coxpanieHnoe ¥ MOJIHOS HAMMEHOBaHHE Kadenpsl)

Kypel Cemectp 1,2

Yuaebusniii nyian na6opa 2016 roxa.

3auer __ cemectp Jud. 3ager cemecTp

Ix3amed 1, 2 cemecTp

Tomex 2016
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1 DBseenenue

®onp onenounbx cpencts (POC) gpndercs NpUIoKeHHEM K pabodei IporpaMme TUCHHILTHHBL
U mpencraBiser coboil COBOKYIMHOCTh KOHTPOJBHO-U3MEPHTENBHBIX MaTepHalOB (THIIOBBIE 3a1a4u
(3a1auust), KOHTPOJILHBIE PaOOTHL, TECTHI M JIP.) H METONOB UX HMCIIOJIE30BaHMUS, IIPEAHAHAYEHHBIX JUIs
HU3MEPEHUS YPOBHS JOCTH)KEHUS CTYJICHTOM YCTAHOBJICHHBIX PE3YJABTATOB O0yUCHUSL.

‘@OC no MUCHUIIMHE WCIOJB3YETCS NP NMPOBENEHAN TEKYIIETO KOHTPOJS YCIEBaCMOCTH U
MPOMEXYTOYHOH aTTeCTally CTYICHTOB.

IlepeueHpb 3aKpPENICHHBIX 33 UCIUILIMHON KOMIIETCHIIMH IpuBeicH B Tabue 1.

Tabauna 1 — [lepeuens 3axpenieHHbIX 32 TUCHHIVIHHON KOMIICTeHIIH

JITansbl POPMUEPOBAHUA

Kop @opMyIHPOBKA KOMIICTCHIINH
KOMIICTEHINH

OITK-1 Cuocobuocth TIPENCTaBIATh angexBaruyio | 1. JloyokeH 3HaTHL

COBPEMEHHOMY YPOBHIO 3HAaHWIl HAydHyl0 KapTHHY | QU3HYECKHE OCHOBEI

MHpa Ha OCHOBE 3HAHHS OCHOBHBEIX IIOJIOXKCHHM, | MEXaHHWKH, MOJEKYIAPHOH
3aKOHOB M METOJIOB €CTECTBEHHBIX HayK M MareMaTHk | (M3MKH, IPHPOLY
KoJ1eOGaHui U BOJTH, OCHOBEI
MOJIEKYIIAPHOH HU3NKU U
TEPMOTUHAMHUKH, DICKTPH-
4yecTBa U MarHeTu3Ma,
OIITHKH, aTOMHOI1 (PpU3MKH.
2. Jlomxen yMeThb
HCIIONIB30BaTh
TEOPETHYUECKIE 3HAHUS TPU

OOBSCHEHUH PE3yIbTaTOB
SKCIIEPHIMEHTOB,
IIPUMEHSTH 3HAHUS B
obnact UMK A1
ocBoeHus obmmenpodec-
CHOHAJIBHBIX TUCIUILINH U
pernrenus mpodeccuo-
HAJIBHBIX 3a/1a4.

3. JloJKeH BIajeThb
HaBBIKaMU QU3HYECKAX

HCCIISTOBaHUM,
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2  Peasmsamus KOMIIETeHI{HI
1 Kommerenumus OITK-1

OHK-1: cmocobHOCTL MpeACTABIATL AJeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHI HAYYHYIO
KapTHHY MHP2 HAa OCHOBE 3HAHWSI OCHOBHBIX IOJIOYKEHHM, 3aKOHOB M METOJ0B €CTeCTBEHHBIX
HAYK ¥ MATEMATHKH.

I[JI}I (i)OpMI/IpOBaHI/ISI KOMIICTCHIIN U HGO6XO,Z[I/IMO OCYIICCTBUTE PAN 3TalloB. Orartsl
(l)OpMI/IpOBaHI/ISI KOMIICTCHIIMY, IPUMEHSIEMBIE I 3TOT0 BHIALI 3aHATHH U HUCIIONIB3YEMBIC CPCICTBA
ONCHUBaHWS [IPCHCTABICHBI B Ta6m/me 2.

Tabmuma 2—- ITanns GopMupeBaHHs KOMIICTEHIIMHA H NCI0JIb3yeMbIE CPEICTBA OLCHUBAHHS

Coeran 3HAaTL YMeThb Brangers
Hcnons3oBark
CriocobHocTh
TEOPETHUIECKUE 3HAHUS
IPEACTaBIATE
upu OOBACHEHHUH
(bu3HIeCKue OCHOBEI
pe3ynaBTaToB
MEXaHUKH,
. BKCIIEPUMEHTOB,
MOJIIEKYISAPHOH pu3ukmy,
. IPUMEHSTH 3HAHUS B Hassixamu
- npupony kojebaHuii u
Cogeprxkanue YTANoB obnmactu GU3MKHU ISt bu3uIecKux
BOJIH, OCHOBBI MOJIEKY- .
. OCBOCHHS HCCIICIOBAHMA.
JApHOH QU3UKY U Tep-~
obmenpodec-
MOIMHAMUKH, DJICKTPH-
CHOHAJIBHBIX
YeCcTBA M MarHeTu3Ma,
. JUICITAIUINH U pPelleHus
OIITHKH, aTOMHOMI
npodeccruoHaNBHBIX
11976320478
3a1ad.
e Jlexmuu, e [lpakTnueckue
e [lpakrtnueckue 3aHSTHS,
. 3aHATHS; e JlaGoparopusie e JlaGoparopHsbie
Bunwi zanarmi
e (CaMocrogrensHas paboTHI; paboThI.
paboTa CTy/IEHTOB. e CamocrosiTenbHas
paboTa CTyIeHTOB.
e KoHTponsHas
e Tecr; pabora; e Tecr;
Ucnosibzyembie .
| o  Konnoxsuym; e MumuBuayanbHoe e VYCTHBIH o1poc.
CpecTBA OICHUBAHMSM
¢ DK3aMeH. 3a/anue;
e Tect
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OO6mre XapaKTepUCTHKU MOKa3areliel M KPUTCPHEB OLICHUBAHWUs KOMIICTCHIMK Ha
BCEX ATanax MpHuBeACHBI B Tabmuue 3. ’

Tabmuna 3 — Obmue xapakTepHCTHKH MoKa3aTelell M KPUTEPHEB OLCHUBAHMUS KOMIIETEHIIHH 110
ITANIaM

Hoxkazarenn u

3HaTh Ymernb Baagers
KpUTEPHH
OGnapaer O6napmaer
(dhakTHIeCKUMU U Aana3oHoM
TEOPETUUCCKUMU TPaKTHIECKHIX ;
N Kontpomapyer padory,
. 3HAHWSIMH B yMeHu#, TpedyeMbIX
OrinmaHo (BHICOKMIA OPOBOJIUT OLEHKY,
npenenax IUIsL Pa3sBUTHS
YPOBEHB) . COBEPIIICHCTBYET
n3yyaeMmoii 061acTd | TBOPUYECKHUX .
. JeHCTBYS paboTHL.
C TIOHUMaHUEM pelieHui,
I'PaHMIL abcTparupoBaHus
TIPUMEHUMOCTH. npobieM.
O6nanaer Beper
3uaeT GaxThl, P
JTHATIa30HOM OTBETCTBEHHOCTb 32
TIPMHIIAIIE,
: IPAKTUYECKUX 3aBepIICHUE 3a]1a4 B
. IIporiecchl, o01ue .
Xopomo (6a3oBbIi yMeHHH, TpeOyeMBIX | HCCIIEIOBAHNH,
IIOHSITHS B
YPOBEHbB) IUTA PELICHUs IIPUACTIOCcabIUBACT CBOE
npejenax
N OTIPENICIEHHBIX MOBEICHUE K
U3yJaeMOi
pobaeM B 005acTu 00CTOSTENLCTBAM B
obnacTy.
HCCIIEJOBAHMUSL. peIIeHrH IpodIIeM.
O6nanaer
OCHOBHBIMH
QOb6nanxaer
YroBIeTBOPHTEILHO YMEHUSIMH, PaboTtaet npu npsamom
. 0a30BBIMH OOIUME
(moporoBbiii ypoBeHb) TpeOyeMbIMH JUISL HaOJIONCHUN.
3HAHUSIMU.
BBITIOJIHEHHS

IIPOCTHIX 3a4ad.

QopMyTIPOBKA MOKa3aTeNiel W KPUTEPUEB OICHUBAHMS AAHHON KOMIICTCHLMH IIpMBEICHA B
Tabume 4. ’
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Tabmauna 4 — [loxazaTenu ¥ KpUTEPHUH OXEHMBAHUA KOMIIETEHIINH HA YTANAX

Ioxa3zaremnu IHATE VMers Baagers
" KpUTepHn
AHanmm3upyer CBA3H Cnocoben
MEXIY pa3InIHbIMA CobonHo npuMeHseT PYKOBOJIUTH
$pu3nIeCKUMU METOABI PEICHHUS MEXIUCIMILITHAD
TIOHSTHUAMH, 3a]1a4 B HE3HAKOMBIX HOH KOMaH/10i1;
Ilpencrapinser cnocoOkI 1 CUTYaIIMIX; CBo0o1HO BiIazeeT
Ormmano PE3YJIBTaTHI VYmeer MareMaTuuecKu pa3sHbIMHA
(BBICOKMIT HCIIOJIB30BaHMS BEIPAXATh, U crocodaMu
YPOBEHB) PasIHYHBIX GU3UYECKHUX apryMeHTHPOBAHO IIpEACTaBIICHHUS
MOJIEJICH; JIOKa3BIBATH u3mgeckoit
Maremarndecku HOJIOKEHHUS uHpOpMaHH B
00O0CHOBBIBAET BHIOOP IIpeAMETHOM 00acTu rpaduueckoi u
METOMA U IINaH pelieHus 3HAHUAL. MAaTeMaTHYeCKOH
3aJ1a4m. dbopwme.
CamocrosaTensHo
Kputnuecku
nogdupaeT u TOTOBUT
OCMBICIIABAET
ITormMaeT CBSI3U MEXKIY JUISL 9KCITEPUMEHTA
IIOJIy9EHHbIC
Pa3IIHBIMA HeoOXomuMoe
3HAHUS,
du3mIecKuMH obopyoBaHHe;
. Komrerentex B
MTOHSTHSIMU; Ipumensier meToabI
pazIAIHBIX
Nmeet npexicrasnenune o peleHus 3a1a4 B
Xopomo curyanusx (padbora
. bU3NIECKUX MOJIEIIAX; HE3HAKOMBIX
(6a3oBbIit B
AprymMeHTHpYeT BBIOOD CUTYaLHAX;
YPOBEHB) MEXTUCITUILTIHAD
METO/Ia PeIICHUs 3a]a4H; YMeeT KOppeKTHO .
HOU KOMaHie);
COCTAaBIIACT IIAH BBIPAXaTh U
Brnaneer pazupiMu
PeIeHUS 3a/[aH; apryMeHTHPOBAHHO
cnocobamu
I'padpmaecku 000CHOBBIBATH
[PEACTaBICHHUSI
WLTIOCTPUPYET 3aJaqy. TIOJIOKEHHS .
. ¢busmaecKoi
IIpeIMETHOH 00JacTh
uH(opMaImy.
3HAHUS.
Haer onpenenenns YMmeeT pabotarb co
. . Brajeer
OCHOBHBIX TIOHSITHIA; CIIPaBOYHO# .
. TEPMHUHOJIOTHEH
Bocopouspoaut JUTEeparypoi; .
, IpPEeIMETHOM
OCHOBHBIE pu3MUecKue Hcnonwayer npubopsl,
Viornersopu 0o0JacTy 3HAHHS;
(haxThl, HACH; YKa3aHHBIC B
TeJIbHO Cnocoben
.. Pacnioznaer ¢pusnyeckue ONUCAaHUHU
(noporoBbiii . KOPPEKTHO
0OBEKTHI; naboparopHO#
YPOBEHb) [IPELCTAaBATh
3HaeT OCHOBHBIC METO/BI pabotsr; e ———
pelIeHus THIIOBBIX 3aj1a4 ‘YMeeT npencTaBisaTh .
. MareMaTH4e cKoH
U YMEET UX IIPUMEHATD pe3ynbTaThl CBOEH dbopwe
Ha MpPaKTUKE. paboTEL.
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3 Tunosbie KOHTPOJIbLHBIC 3aJAHUST

Jlnst  peanm3anuy  BBUOIICHIEPEYUCICHHBIX 3alad  OOYYEHHUS HCIIOJB3YIOTCS  CIIENYIONHE
MaTepuabl: ’
—~ TUIOBBIC KOHTPOJBHBIC 3aIaHUs HJIM WHBIC MaTepHasibl, HeOOXOMUMBIe I OLCHKH 3HAHMH,
YMEHUH, HaBBHIKOB W (MJIH) ONBITA JESTENHHOCTH, XapaKTePH3YIOIIHX 3Tarbl (GOPMHUPOBAHHA
KOMITETCHIIH B IPOLECCE OCBOCHUS 00Pa30BaTeIbHOI IPOrPaMMEI, B COCTABE:!

3.1. Tecm:
3.1.1. Temor mecmogwix 3a0arnuii 0,12 RPAKMUYECKUX SAHAMUN:
1) Kunemaruka mocTynarensHOTO JBHIKEHHS,
2) Kunemarnka BparmaresIbHOTO IBHKCHUS;
3) JlunaMuka noCTynareibHOrO IBHKEHHS;
4) JlvramMuka BparmareasHOTO BMKCHMUS,
5) Monexynspraas ¢pusuka. Kinaccnaeckue CTaTuCTHKY,
6) TepmonuHamuka;
7) 3axon Kynona. HanpskeHHOCTS;
8) IloTenuuarn;
9) Metautbl B JUBNIEKTPHKHE B 3JEKTPOCTATUYECKOM IIOJIE;
10) Maruaurtocrarnka;
11) JIsmxeHue 3apsioB ¥ TOKOB, paboTa B MarHUTHOM II0JIE;
12) SBnenne 31eKTpOMarHuTHOW HHAYKIIUHA, JHEPTUs OIS,
13) l'apmonmyeckue KoneGanus;
14) CobonHble ¥ BEIHYKICHHEIE KOJICOaHMS,;
15) Bonnuet Oddexr Jomnepa;
16) Uutepdepentus crera,
17) Judpaxnms;
18) Tlonspuzanus;
19) TemtoBoe u3nydenwue;
20) Buemnauii poroadpdexr;
21) Bremmuit poroapdext. Dddexr Komrnrona;
22) ®otonsl. JlaBieHue cBeTa;
23) CrexTpsr;
24) BonHoBbIe CBOMCTBA MUKPOYACTHII;
25) DneMeHTHI KBAHTOBOH MEXaHUKH.

prwep mecmosozo 3a0aHUA OJIA RPAKIMUYECKO20 3AHAMUA.

JuHaMuKa MOCTYNATeIbHOI0 ABHIKCHH A
Bapuant 1

1. Cuna - »ro...
BribepuTe npaBriIbHOE OKOHYAHKE Hanbosee oOIIero onpeieieHus CHIIbL

1)...dusnyeckas BeNUYMHA, YUCICHHO paBHAs NIPON3BEACHHUIO MAcChl TEa Ha €r0 YCKOPEHHeE.
2)...061mast KOJMYESCTBEHHAs Mepa BO3JICHCTBHS OJJHOTO TeJla Ha IPYroe.

3)...¢usmdeckas BeJUIMHA, ONPEIeIIOMas CKOPOCTh ABHKECHHUS TeTa.

4)...¢usndeckas BeIMYAHA, YACICHHO paBHasA OBICTPOTE H3MEHEHHUS UMITYJIbCa TEa.
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2. Kakas w3 IprBeIeHHBIX Hike GopMyII onperenseT TpeTuit 3akon HpioToHa?

s

. F
DmV=p; 6) F=2L; p)a=—"; ) B, =—F,
dt e
Orsetsl: 1)a,1; 2)6,8; 3)a; 4)6; 5)B; 6)T.

3. MaTepI/IaHBHaSI Touxa M ABUXKETCS MO OKPYKHOCTH CO CKOPOCTBIO V Ha puc. 1 noxazan rpa(l)m(
.._)

3aBUCUMOCTH V; OT BpeMeHH ( 7 — €AMHMYHBIA BEKTOP ITOJIOKUTENBHOTO HAIPABICHNA, VT -

9
npoexnus ¥ Ha 570 Hampasnenue). Ha puc.2 ykaxuTe HalPaBICHHE CAJIBL, JeycTByroe Ha T.M B
MOMEHT BPEMEHH f1.

V., T

v

Puc. 1

,4° B xaxom Cjiydae MaTcpualbHad TOYKA ABHIKCTCAH PaBHOMEPHO I10 Opr}KHOCTI/I‘.7

OTBeTHL

1) Ecii HanpasyieH#e CHIIBL, IPHIOKEHHOM K TOUKE, COBIA/ACT C HAIIPABICHAEM CKOPOCTH.
2) Ecnu cuia, IPUIIOKEHHAs K TOUKE, HAIPABJIeHA IPOTHBOIIONOXKHO HANIPABIECHUIO CKOPOCTH.
3) Ecnu cuia nepueHuKyIspHa CKOPOCTH B HEMPEPHIBHO MEHSIETCS IT0 MOAYJIO.

4) Ecii cuna, IpUIOKeHHas K TOUKe, IePIEHIHKYIIpHA CKOPOCTH U HOCTOSHHA 10 MO JIIO.

5. Teno Maccoif 2 Kr, ABUrasCh FOPU3OHTAIBHO €O CKOpocThio 20 M/c, onajo B BI3KYIO cpely, e
€ro CKOPOCTh YMEHBIIMIACH PABHOMEPHO 3a 3 ¢ 110 5 M/c. Onpenemuts B CU MozyIib CHITBI
COIIPOTHBJICHHUS CPEAbL.

3.1.2. Temui mecmoguvix 3a0aruil 011 1a60PAMOPHBIX 3AHAMUI:
1) Kunemaruka paBHOYCKOPEHHOI'O BPAILCHHS,;
2) Jlunavuka masteuka Obepbexa;
3) Wsyuenue pacnpenenenus Makcsenna;
4) OupeneneHue OTHOIIEHUS TEINIOEMKOCTEH ra3a METOIOM Knemana-Jlezopma;
5) H3yueHue dIEKTPOCTATHICCKOTO TOJIS;
6) WsyueHue CBOMCTR AUBIEKTPHKOB B IOJIE INIOCKOTO KOHACHCATOPA,
7) WzydeHue MarHUTHOI'O IOJIE KPYTrOBOTO TOKA,
8) Omnpezenenue yAeIBHOIO 3apaia JJIEKTPOHA METOIOM MAarHETPOHA,
9) M3zyueHnne 3aTyxaiolyx KoleGaHmit KpecToOOpasHOro MasiTHHKA,
10) M3ydenwe 3aTyXaroMEX 3ICKTPOMArHMTHBIX KOJIEOaHHU I,
11) Usyuenue unrepdepeHiumn na3epaoro usnyuenus. Onsit FOHra;
12) Wzyuenue mudpaxiuy Na3epHOro U3IyYCHUA OT MK U HUTH,
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13) Hzyuenue 3aBUCMMOCTH SHEPTCTUIECCKOH CBETUMOCTH CEPOr0 TENa OT TEMIIEPATyPEI;

14) Bremmmnit potoadpdext. Mzyuenne 3akona CtojeTora 1 MpoBepKa (opMyJIibl
Oitninreitna; ,

15) Hzyaenne cnexrpa aroma Bogopona. (Ilocrosunas Punbepra).

Ipumep mecmoeoz0 3a0anusn Ons 1a6OPaAMOPHO20 3GHAMUA:

OnpeneneHue yueabHOTo 3apsia 3JIeKTPOHA METOAOM MarHeTpoHa
Bapuanr 2

1. ITo xaxoif TpaeKTOpWH JBWKETCSA B 0OIIEM ciyuae 3apspKeHHAs YacTHIIA B OMHOPOJHOM MarHATHOM
none?

Otsersr: 1) no npsimoii; 2) mo napabone; 3) no runepbone; 4) mo cnupanu; 5) o OKPYKHOCTH.

2. apannensHO NIPAMOMY IIPOBOHUKY HA HEKOTOPOM PACCTOSIHHH OT
HETO, IBHIKETCSI CO CKOPOCTHIO » NIEKTPOH. YKa3aTh Ha PHCYHKE
HalpasneHue cuibl Jlopenna, neifcTByromniel Ha SIeKTPOH, €CIH 110
IPOBOJIHUKY ITYCTUTH TOK 1.

3, Tpu vacTuIBl ¢ OAMHAKOBBIME MacCaMH U 3apsfaMHy BIETAlOT B OAHOPOJHOE MArHHUTHOE IIONE C
pasHbBIME CKOPOCTSMH, KaK IIOKa3aHo Ha pucynke. lIpuuém vy <v; <v;.

Uz Kax cooTHOCATCS MEXIY co00M HX Ieprons! Bparienus 17
Ty
& g
) ® © " Otsersr: 1) T;<T><Ts3 DT;>T,>T3;, 3)T=T,=T3
9 4 49

4) Inst oTBETA JAHHBIX HEAOCTATOYHO.

4. MuKpO9acTHIIBI BIIETAIOT B OMHOPOIHOE MATHUTHOE II0JI€ ¢ MOCTOSHHOM CKOPOCTBIO, KaK IMOKa3aHo
Ha pucynke. Kaxoit 3apsn umMeroT sactuiip?

aA)qi=+q; O6)qp=+q; B)qz=+q;
—
B E DQ=-¢ DE=-¢ e€)q=-q

@

g x)q =0; 3)qy=0; 1) qs3 =0.

A 4

UE]

Otsersl: 1) a,0,B; 2), 0,¢; 3)x%,3,u; 4)a,¢e,3; 5)B,T, 3; 6)0, X, i
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S. Kaxkoe w3 mpHBeleHHBIX HKDKE BBIPOKCHMU IpeacTaBisieT co0OM Crmily, XeHCTBYIOLIyIO Ha
HOJIOXHUTEIBHO 3apsHKEHHYIO YaCTHILy, ABMIKYIIYIOCS OJHOBPEMEHHO B 3IEKTPHYCCKOM W MArHHTHOM
OJIAX?

i F =qE+q[E,5} 2) F =qE+q[5,E]; 3) F = qE+q(B,6)
4) F = qE+q(ﬁ,E)

3.2. Temobt KonmponsHwvix pabomn:

1) Kunemarnka MarepualbHOM TOYKH;

2)  JluHaMpKa IOCTYHaTeIbHOIO ABHIKCHUS,

3) JluHaMupKa BpaljaTebHOTO ABMIKEHHSL;

4)  Ilorenumain u pabora;

5)  Pabota u sHeprus. 3aKOHbI COXPaHEHMN S,

6) Kraccuueckue CTaTHCTHKY;

7)  Tepmonunamuka;

8) 3akom Kynona;

9)  Merannsl ¥ AUBIEKTPHUKH B 3JICKTPAUCCKOM II0JIE;
10) Maruurocraruka;

11) [IBmxenue 3apsaoB ¥ TOKOB B MATHMUTHOM IIOJIE;
12) DnexrpoMarHuTHAs MEHIYKIHSL,

13) KonebGanus u BOJNHEL

14) Bonssr,

15) Wuareppepenims;

16) [ndpakums ceera;

17) Bonnosas orntuka,

18) Temnoroe uznyueune;

19) Buemnuii poroapdext. Iddext Kommrona;
20) KaaHToBas MeXaHuKa,

21) ATOMHBIE CIEKTPEL

Ipumep xonmponwvroi pabomui:

TenuioBoe m3rydenue

Busner 24
1. Temueparypa abcomOTHO YEPHOTO TeNla U3MEHMIACH Ipy HarpeBannu oT 1942°C mo 1803°C. Bo
CKOJIBKO pa3 yBEINMYMIIACH IIPH 3TOM MaKCHMaJIbHAS JIyUEHCITyCKaTeIbHas CIIOCOOHOCTE?
2. Imeerca nBa abCoONMOTHO YEPHBIX UCTOYHUKA TEIUIOBOTO H3Myuenus. TeMiieparypa ofHOro 13 HuX
pasHna 850 K. Haitaure Temmeparypy Apyroro HCTOYHMKA, €CJIM JJIMHA BOIHEI, OTBEYAIOIIAL
MaKCUMYyMYy €0 HCILyCKaTeJIbHOU criocoOHOCTH, Ha 64 HM GONBIIE JTHHBI BOJHEI, COOTBETCTBYIOIEH
MaKCUMyMY HCITyCKaTeJIbHOM CII0COOHOCTH HEPBOr0 MCTOYHMKA.
3. Ilpu xaxoli TemIieparype HHTEIpajbHas CBETUMOCTE IOBEPXHOCTH CEPOTO Teila ¢ K0P HUIHEeHToM
nomrowmenus 0,484 paBHa sHepreTH4ecKoil CBETUMOCTH a0COJIFOTHO YEPHOTO TeJIa, HMEIOIIETO
temmeparypy 1868°C? Orser aate B rpagycax lenscus.
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3.3. Tembt KONTOKGUYMOB:
1)Mexannka;
2)MonexynspHas QHU3NKA U TEPMOTUHAMUIKA,
3)OnexTpocTaTuka,;
4)3nexTpoMarHeTu3M;
5)Konebanus 1 BOJIHEBL
6)BonnoBas onTuKa;
7) TennoBoe U3Ny4eHUE U ATOMHBIC CTICKTPHI;
8)KBanroBas ¢usuka.

3.4. Crucox uHOUSHUOYAIbHBIX HEBOPYECKUX 3AOAHUTL:
1) Kunemaruka MaTepualbHOR TOUKH;
2) JluHamuKa MOCTYIATEILHOIO IBUKCHUS;
3) Jlusamwuka BpamareasHOTO JIBUMKCHIS,
4) 3akoHBI coxpaHEHHUs B MexaHuke (6e3 BparmareasHoro JIBUKEHUS);
5) Knaccumueckue cratucTuky;
6) Tepmoaunamuka,
7) Tlotenuunan u pabora;
8) 3axon Kyromna;
9) DOnextpocraTHka;
10) MeTaiisl ¥ JUANEKTPUKH B BIEKTPUIECKOM IIOJIE;
11) Marautocratuka,
12) JIprxenyie 3apsi0B U TOKOB B MArHUTHOM II10JIE;
13) OnexTpoMarHuTHas! WHIYKITHAS;
14) Konebanus 1 BONHBI,
15) Unrepdepenus;
16) Nudpaxmms,
17) Tennosoe uznyuenue;
18) Bremmutt ¢poroaddexr. 3¢ppextr Kommrona;
19) KBanToBast MExaHHKa,
20) ATOMHBIE CTICKTPHI.

Ilpumep unougudyansno20 meopuecKo2o 3a0aHuA;

IoTenmman u paboTa MEKTPHIECKOTO MOJIst
buser 5

1. OnexTpoH, ABUTASCH U3 COCTOSHHUS HOKOS B BIIEKTPUUYECKOM I10JIE, JOCTUT CKOPOCTH 1,5-10* xm/c.
Kaxyro pa3HOCTb IHOTEHIHAJIOB MPOIIEN JIEKTPOH?

2. Merammueckuii map pannycom 61 MM u ¢ moTeHnuaioM 469 B oxpyxaroT He3apsHKEHHON
cepuueckoil obomoukoii pamycom 452 mm. Kakum Oyaer noTeHuan mapa rnocie Toro, kak oH Oyzer
COeUHEH ¢ 000IOUKON?

3. JIBa ToueuHBIX MeKTprUeckux 3apsna 56 uKir u 10 uKi Haxonarces B BO3AyXe Ha pacCTOSHUH 42 cM
IpyT oT japyra. OnpenenuTs MOTEHIIHAN OIS, CO3AABACMOr0 STUMHU 3apsiiaMi B TOYKE, HAXOISILEHCS
Ha paccTosauy 60 cM OT nepBoro 3apsana u 61 cM ot BTOpOroO.

4, Paguycel ABYX IpoBOISmUX KoHIEHTpHuYeckux chep 44 cm u 232 cm. Ha xaxnpoil paBHOMEPHO
pacnpenenés 3apsn 277 aKin. Haliti pa3nocTs DOTSHIHATIOB MEXAY chepamu.
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5. beckoHeuno MTUHHBIH IpAMoif mpoBOAAIIH MUIMHAD paxuycoM 1521 MKM paBHOMEPHO 3apSIKEH C
nrHeHHOH mIoTHOCTHIO 3apana 8 uHKu/m. Onpenemts pasHOCTH NOTEHIMATIOB ABYX TOYEK 3TOTO IO,
HaXOIAIUXCs Ha paccTosHuH 44 MM 1 261 MM OT MOBEPXHOCTH IWIMH/IPA.

6. Ompenenuts NOTEHIHMAN Ha DPAcCTOSHHM 31 MM OT OCH OZHOPOAHOTO OGECKOHEUHO JUIMHHOIO
JDIIEKTPUIECKOTO CTepxHs (¢ = 15) pammycom 15 MM, ecnm cTepKeHb 3apsokeH ¢ OOBEMHOMN
nnotsocThio 20 MxKi/M%, TTotenmuan Ha ocu CTEPIKHS IPUHSTH PABHBIM HYJIIO,

7. lloTeHmman DSIEKTPUYESCKOrO IIONIT KMEET BH: go=10(x2+ y2)+2022 (B). Haittu wmoayns

HaNIPSOKEHHOCTH ITOJIS B TOYKE ¢ KoopauHaraMu: x =544 cm, y = 261 cm, z = 374 cm.

3.5. Cnucok nabopamopHsix pabom:
1) Kunemaruka paBHOYCKOPSHHOI'O BPALNECHHUS;
2) Juaamunka mastauka OGepbeka;
3) HMsyuenue pacnpenenenus Makcpeiuia,
4) Ompenenenne OTHOLICHHS TEIUIOEMKOCTeH raza MeTosoM Kiemana-Jlezopma;
5) H3zyuenme sieKTpOCTATHICCKOrO TOJIS;
6) H3zyuenue MarHuTHOIO MOJISL KPYTOBOTO TOKA,
7) Oupenenenue yIaensHOTO 3apsiiia DIEKTPOHA METOJOM MArHETPOHA,
8) Usyuenwme 3aTyxaromux 3JeKTPOMArHUTHEIX KOJIeOanuii;
9) Hsydenue BBIHYXKICHHBIX 3JIEKTPOMATHUTHEIX KOJIEOAHMIHA;
10) Mzyuenne unrepdepennnu mazeproro usimydenns. Onpir IOnra;
11) Visyuenne nudpakiivi Ja3epHOTO W3TyYESHHUS OT TN U HUTH,
12) Misyvenne 3aBECHMOCTH SHEPIETHYECKOM CBETUMOCTH CEPOr0 TENA OT TEMIIEPATYPHL.
13) Baemmuii goroaddexr. Mzyuenue 3akona Cronerosa u nposepka Gopmyisl DitHmTelina;
14) IIposepka cooTHOIEHNS HEOTPEAETEHHOCTEH 111t JOTOHOB.
15) Uzyuenwue cnextpa aroma Bogopoza. (Tloct. Punbepra).

3.6. Temst Ona camocmoamenvroi pabomeol:
1) Kunemaruka,
2) JluaaMuKa MOCTYIATEIbHOTO IBYKEHHS,
3) JuaamuKa BpaIiareaIbHOr0 JBHIKEHMSL,
4) MonexynapHas ¢pusuka;
5) Knaccuueckue CTaTuCTHKY,
6) Tepmonrnamuka;
7) 3nexrpocTaruka;
8) Iocrosuukiit TOK;
9) MarguTHoOe€ 1I0JIe B BaKyyMe;
10) MarauTHoOe 1onie B BEIIECTBE;
11) VpaBuenus Makcseia,
12) Konebanus;
13) Bonnsr;
14) Bonnosas orrtuka;
15) KsanToBas ontuka;
15) Aromuas ¢pusuka.
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3.7. Cnucok IKIAMEHAUUOCHHBIX GONPOCOBS

N

=0 %0 N oL AW

[a—
[u—.

12.
13.

14,

15

20.

21.
22.
23.
24.

25

28

29.

30.
31.
32.
33.

1 Cemecmp.

Kunemaruxa. HopmanpHOE B TAHTCHIIHATEHOE YCKOPEHHE.

Kunemaruxa BpamarenbHoro apwkeHns. CBsi3b MEX/Ty YITIOBBIMH U JIMHEHHBIMU
YCKOPEHUSIMH.

Junamuka. 3axonsl HeioTona.

JBIKEHKE CHCTEMBI MATEPHAJIBHBIX TOYEK.

OcHOBHOE ypaBHEHHE JMHAMUKY IOCTYHIATEAbHOIO IBHKCHUS IPOU3BOJIBHON CHCTEMBI TEI.
Cunel B MeXaHuKe.

Kunernueckas sueprus. Pabora m MOIIHOCTS.

KoHcepBaTuBHbIE CHITBL

IorenuuanbHas sHeprus. CBsA3b MEXLY MOTEHIUAILHON SHEpTrue u CHioH.

. OcHOBHOC YpaBHCHUEC JUHaMUKH BpararC/IbHOIO ABHIKCHKS OTHOCUTCI/ILHO HGHO,IIBH)KHOﬁ

TOYKH.

. ypaBHGHI/IC JAHAMHUKH BPaAIATCIBHOT O ABMIKCHHUA OTHOCUTCIIEHO HEIOABIOKHOM oc. MOMEHT

HHEPLKH.

Kunernueckas sHeprHs Bpalaonierocs teia. Pabora BHEIIHUX CHII IPH BPaIlleHHH TBEPIOTO
TeJa.

3aKoH COXpaHEeHHsI MEXaHWYECKON SHEPruH. Yaap abCONMIOTHO YIPYIHX U HEYIIPYTUX TN ¢
TOYKH 3PSHUS 3aKOHOB COXPAHEHUA.

3aKOH COXpaHEHWUsI MOMECHTa UMITYJIbCA.

. Hemnepuuansnsle cucremsl orcyéra. Cunbl HHEpIUY.
16.
17.
18.
19.

Hentpobexnas cuna nneprmu. Cmia Kopnonwuca.

[Mpunnun orrocutenbsrocTH [ammmes.

PenstuBucrckas Mmexanuka. [IpeobpazoBanus Jlopenia.

CnenctBus u3 npeodpazopanuit Jlopenna. OxHOBpEMEHHOCTE COOBITHH B Pa3sHBIX CHCTEMAX
orcuéra.

CnencrBus u3 npeobpazoranuii Jloperma. J[nmuHa Ten B pa3HbIX cucTeMax oTcuéra.
JUiTensHOCTh COOBITHH B pa3HBIX CHCTEMAxX OTCUETA.

PensituBuctekas kuHemaruka. CloxeHue CKOpocTei.

PenstuBncrckas muHaMuKa.

PeIsITHBHUCTCKOE BBIPAKEHHE [Tl SHEPTHH, B3anMOCBA3L MACChHI M DHEPIHH.
VYpaBHEeHHE COCTOSHUS HieabHOTO ra3a (YpaBHeHHe MenieneeBa-Kianelipona).

. JlaBnenue. OcHOBHOE ypaBHEHHE MONEKYIIPHO-KHHETHYECCKOH Teopun. Temmeparypa.
26.
217.

Buyrpennss sHeprus. Temnora u pabdora. IlepBoe Haua10 TepMOIMHAMHUAKH.
Cxopoctu razoseix Monekyin. Onsrr [lITepra.

. Pacpenenenue mMonexysn rasa no ckopoctsM. @yHKnus pacnpenenenus Makcseiia.

Pacnpenenenne MakcBesuia 110 3HaYCHISIM KHHETHYECKOM SHEPTHHL.

Hamnbonee BeposTHAs, CpeltHsisl KBaJApaTHYHAs M CpeqHs aprudmMeTudeckas CKOPOCTH MOJIEKY
rasa.

®opmyna MakcBenia JUisi OTHOCUTEIHHBIX CKOPOCTEH.

bapomerpuueckas Gopmyna. Pacnpenenenue bonbimMana.

TenmoémiocTts raza. ®opmyna Matiepa.

Uzoxopmueckuii mpouece. M3obapudieckuit nponece. M3otepmudeckuit mpoiiecc.
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34. Annabaruyeckuil nponecc. Ilomurponyyeckue mpouecesl.

35. O6parumetii muxi Kapao. Heobparumenit nukit Kapro.

36. OHTpONHSL.

37. isMeHeHHE DHTPOINKY IIpH OOPATUMBIX M HEOOPAaTHMAIX IPOIIECCax.

38. Bropoe Ha4ajao TepMOIHHAMUKH,

39. CeobGonnas ¥ cBa3aHHAs SHePrus. GU3MUECKuit CMBICI HTPOHH.

*40. CrarucTH9ecKuii CMBICII SHTPOITHH.

4]1. Tpetbe HauANO TEPMOIMHAMHUKH,

42. DnexTpuYECKUH 3apsn. 3aKOH COXpaHEHH TEKTPHYECKOTo 3aps/a. B3aumoneicTBre
SIEKTPAYECKUX 3apA0B B Bakyyme. 3axon Kynoxa.

43. Dnexrpudeckoe none. Hanpsox€HAOCTS anexrpuaeckoro nois. Cutopsle muauy. ITpuammn
CYHEPIO3UIMY 3IEKTPUUECKHX ITOTIEMH,

44. Tlone nurons.

45. Teopema Octporpazckoro-I"aycca s BeKTopa HalPsHKEHHOCTH 3MEKTPHIECKOTO IO

46. Ilose GeckoneIHON OMHOPONHO 3aPHKEHHOM MTOCKoCTH. Tose AByX paBHOMEPHO 3apsIKEHHBIX
IJIOCKOCTEH.

47. Tlone GecKOHEUHOrO 3apMKEHHOTO MHIMHAPA. [Tome chepuyeckoii IpoBosIIel HOBEPXHOCTH.
Ione 0O0bEMHO-3apsKEHHOTO IIApa.

48. Inddepennuansuas dopma reopemsl I'aycca.

49. Ioternman. Pabota cuit 31eKTpocTaTH4ecKoro modis.

~50. DHeprus B3auMONEHCTBHS CHCTEME] 3aPSII0B.

51. CBs3sp MexXIy HANPSDKEHHOCTHIO 3JIEKTPOCTATHYECKOTO IIOJIS M IIOTSHIIMAIOM.

52. PasHocTh NOTEHIMATIOB MEX/TY TOYKAMH IIOJISL, 06Pa30BaHHOr0 OECKOHEUHOR 3apsDKCHHOM
IIOCKOCTEIO. Pa3HOCTh MOTEHIMANOB MEXLY TOUKaMH 0JI, 00Pa30BAHHOIO JIBYMs
OECKOHEYHBIMY 3apSKEHHBIMHU ILIOCKOCTIMH.

53. Pa3HoCTh NOTEHIMATIOB MEXKTY TOUKAMH IIOJISL, 0OPa30BAHHOTO GECKOHEUHBIM 3apKEeHHBIM
JAMHHBIM AIHHAPOM. PasHOCTh IOTEHIMANIOB MEXIy TOYKAMHU 10151, 06Pa30BaHHOTO
3apsDKCHHOM MyCTOTENOH cepoit. Pa3HOCTH IIOTEHNHATIOB MEX/y TOUKAMM MO BHYTPH
06BEMHO-3aPSDKEHHOTO TIapa.

54. IupKynsus BeKTopa HAIPSDKEHHOCTH EKTPOCTATHIECKOTO MO

55. Honspusamys AUSIEKTPUKOB.

56. BEeKTOp 3NMEKTPHYECKOTO CMEINEHHS (NEKTPUIECKAS HHIYKIIN).

57. IloTok BeKTOpa BIEKTPUIESCKOTO CMEIEHHS.

58. Uzmenenne Bexropos E u D Ha rpanuie pasnena AByX AUDJIEKTPUKOB.

59. Pacnpesienenue aMeKTPUYECKHX 3apsIoB Ha POBoAHKKe. Hanpssx&HHOCTS mosts BOnmsn
IOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA.

60. CBoiicTBO 3aMKHYTOM IPOBOASIIEH 000JIOUKH.

61. DnexrTpoémrocts. Komnerncaropsl. Coe/luHeH e KOHICHCATOPOB:

62. 3Heprus 3apsHKEHHOTO IIPOBOXHUKA. DHEPIUs 3apSIKEHHOT0 KOHAEHCATOPa. JHEprus
SMEKTPUUECKOTO TTOJIS.

63. IlocTosHubIA anexTprYecKuit TOK, DIeKTpUYecKuil ToK. III0OTHOCTE TOKa.

64. YpaBHeHne HENIPEPHIBHOCTH.

65. SnexrponBmkymas cwia. O6o0mERHbIH 3aKoH OMa I HEONHOPOIHOTO YIACTKA LETIH.
66. Passersnénnsle uenu. [Ipasmna Kupxroda.

67. Mommuoctb ToKa. 3akoH Jxoyns-Jlewia,
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68.

69.
70.
71.
72.
73,
74.
75.
76.
77.
78.
79.
80,
81.
82.
83.
84,
85.
86.
87.
88.
89,
90.
91.
92.
93,
94,
95.
96.

917.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
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Crarnueckoe MarHUTHOE MOJIe B BakyyMme. Bekrop MarHuTHOM HHAyKIKH. 3akoH bro-Casapa-
Jamnaca.,

MarsuTHOE [oJie MPsIMOTO TOKA. .

MaruutHoe 1oie KpyroBoro Toxa. MarauTHOE TI0Je JBHXKYIIETOCS 3apsaia.

3axon Amnepa. Cuna, ieiicTBYOIIas Ha MPOBOJIHUK C TOKOM B MAarHUTHOM TIOJIE.

KoHTyp ¢ TOXOM B MarHUTHOM TIOJIE.

Cuna Jlopenna. [Ipmxenue 3apsHKEHHON YacTUIBI B OMHOPOIHOM MAarHUTHOM IIOJIE.

O¢pdexr Xomna.

Hupxynsius BeKTopa MAarHATHOW WHAYKIIUH.

MarsuTHoe nose coneHoua. MaruutHoe 1olie Topouaa.

PaGora no mepeMermenno mpoBOJHUKA ¥ KOHTYPa ¢ TOKOM B MAarHUTHOM IIOJIE.

MarruTtHOE 1moJie B BemecTse. HaMarHuIeHHOCTh M HAIPSDKEHHOCTH MarHUTHOTO TTOJISL.
MarauTHbIe MOMEHTEI JJIEKTPOHOB U aTOMOB.

Huamarnerusm. [lapamarsetusm.

CBoiicTBO (heppOMardHUTHHIX MaTEPHANIOB.

Marnuromexannueckuii spdext. Ilpupona cmoHTaHHON HAMAarHHYEHHOCTH (PEpPOMarHeTHKOB.
Ipenomnenne Bekropos E u H Ha rpanuie pasaena IByX 0JHOPOTHBIX MArHETHKOB.
SIByieHUE SIEKTPOMArHUTHON WHAYKITHH.

OnexTpoABUKyIas cuia (3.4.c.) uHAykIwH. [Ipupona siBnenns 31eKTpoMariuTHON WHITYKLIUH.
Buxpesslie Toku (Toxu Pyxo).

SBnenue caMOUHAYKIMK. B3auMHas WHIYKITHSL.

DHeprus MarHuTHOTO TOJIs.

BuxpeBoe anexTpudueckoe moe.

Toxk cmernenns.

VYpaBHeHus MakcBeia.,

CKopocTh pacpoCTpaHeHUs 3IEKTPOMATHUTHOTO OIS,

I'apmonudeckue xoneOaHus U UX XapaKTePUCTUKH,

OcHOBHOE YpaBHEHHE JUHAMUKH TApMOHUYMECKHX KojieOanu#. ["'apMOHIIECKI OCIIIILISTOP.
Maremarnueckuit MasTHUK. Puzndecknit MasTHUK, [Ipy)XKWHHEI MasSTHHK.

IpencraBnenune xonedaHuil MOCPEICTBOM BEKTOPHBIX AMarpamMM (MeTOJ BEKTOPHBIX
IiarpaMm).

CrnoxxeHne rapMOHUYECKUX KoJleOaHui HalpaBIeHHBIX BJOIb OJHON nmpsaMoi. buenns.
CnoxeHue B3auMHO NIEepHIEHIUKYISIPHBIX koebanuii. @uryps! Jluccaxy.

CBoOoaHble 3aTyXaroliye MexaHuuecKne KojaeOanus. XapakTepUCTHKH 3aTyXaloIux
xosiebaHui,

BBIHYXICHHBIE MEXaHUYECKUE KOeOaHus.

Onexrpudeckue xosebanus. KBasucrauoHapHbIe TOKH.

CsoOozHble 2IEKTPOMAarHUTHEIE KoJicOaHus B KOHTYpe 63 aKTHUBHOTO COMPOTHBICHHUS.
CpoGogHble 3aTyXaloMmue MNEKTPUIeCKHe KoJieOaHus B KOHTYpE.

BBIHYXICHHBIE JNEKTPUICCKIE KOJIeCaHusl,

PacnipoctpaneHue BOJIH B ynpyToii cpene.

VYpaBHeHus NJI0CKOH U cheprdecKkoil BOH.

I'pyrmioBast cKOpoCTs.

Hanoxenve (natepdepentus) sonu. CTosune BOIHEL

OHeprust ynpyroi BOJIHBL

CornacoeaHa Ha noptane Ne 204



110.
111.
112.
113.

RN, R WD -

10.
11,
2.

13.
14.
15.
16
17.
18
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31
32.
33.
34.
35.

15

3Byk. Oddexr Jlomnepa s 3ByKOBBIX BOJIH.

Bonmnosoe ypaBHeHue.

OlnieKTpOMarHUTHHIE BOJTHEL.

Onruueckuii adpdexr JJoruepa. DHEprus MeKTPOMATHUTHON BOIHEL, MHTEHCHBHOCTD
QJIEKTPOMArHUTHOM BOJHLL OTpajKeHHE M IPEIOMICHHUE SIEKTPOMArHUTHBIX BOIH OT I'PAHHII
pasziena AByX OXHOPOMHBIX AUINIEKTPHUKOB.

2 Cemecmp.

Wurepdepennus crera.

HInpunaa monoc nuTepepeHum.

KorepenTtHocTs.

Merop IOmnra.

WuTepdepennus npu oTpaxkeHAH IIPH OTPAKCSHUH OT TOHKOM IIPO3PaYHOM IIIACTHHKH,
Hurephepennus oT IACTUHKHA TEPEMEHHOM TOMIIMHE] (KIKHA).

Konsiia Heroroma.

MmuororyuyeBas uHTEphEpeHITHI.

ITpumenenne unrepdepenmun. Untepbepomerpnl. [Ipocsetienne onTHUKHY.
WurepdepeHnuoHHbIe 3epKaa U GpUIBTPEL

Hudpaxnus ceera. Ipuamun [oirenca-Openers.

Merton 30n @perenst. 3o0HHAA IIACTUHKA.

I'pauryeckoe BEIYMCIEHHE PE3YIBTUPYIONIEH aMILTATY (B (METO BEKTOPHBIX JHAIPAMM HIIH
ciupans, GOpenens).

Hudpakiys Ha KPyIIoM OTBEPCTHH U HENPO3PAYHOM JHCKE.

Hudpaxuus B HapamieabHsx jtydax (mudpaxius Opayarodepa).

Judpaxius ot memnn. |

Hudpaxnuonnas peméTka.

CrexrpaneHoe pasnoxenue. Paspeniaronias criocOGHOCTh PEIIETKH.

. Jupaxuus Ha IPOCTPAaHCTBEHHEBIX peléTkax. Ju(ppakuusa peHTreHOBCKHX JIydeH,

T'onorpadus.

EctecTBeHHBIH U MOJNSPH30BaHHLIA CBET.

IHonsapu3zanys opy OTpakeHUH M IperoMiieHnu. 3akoH bprocrepa.
Ionsipuzarus npyu ABOWHOM JIydeTPeIOMIICHHH.

3axon Maunroca.

HaTtephepennus monspu3oBaHHbIX BOJH.

Hexyccrsernoe BOHOE TydenpenroMienne (McKyceTBenHas ann3oTponus). Dddexr Keppa.
Tennooe u3nyuyenne. 3akon Kupxroda.

3akon Credana-bonpimana. 3akon cmemenus Buna.

®opmyna [Tnanka.:

Buemnmnit ¢potospdexr.

®oronsl Ousit bote (MeTo coBIanCHHIA).

3¢ dext Komnrona.

Topmo3HOe peHTIeHOBCKOE U3ITyueHHeE.

XapaKkTepuCcTHUECKOE PEHTTEHOBCKOE H3TYYCHHUE.

JaBnenue crera.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax Popmyia bamsmepa.
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36. OnemeHTapHas Teopus bopa.

37. OnwiT @panka u ['epra.

38. I'mniotesa ne bpoiins. BorHoBEIe cBOMCTBA BELIECTBA.

39. Ipuniun HeonpeaeaéHHOCTH.

40. Bonnosoe ypasuenue lpenunrepa. Ouznaeckuii cMpicn V-QyHKIun.
41. KBanToBaHue SHEPrUHU MEKTPOHA B OMHOMEPHOM MOTEHIHAILHOM SIME.
42. KBaHTOBBIA TapMOHHYECKHUH OCIMILIATOP.

43. IlpoxoxaeHUE YacTHIIbI Yepe3 MOTCHIHAILHBIN Gaphep.

44. I'maBHOE 1 OpOUTATBHOE KBAHTOBBIC YHCIIA.

45. IlpocTpancTBEHHOE KBAaHTOBAHHUE (MATHUTHOE KBAHTOBOE YUCIIO).

46. Cous snexrpona. Ombit lltepra u Tepiaxa.

47. PactipenienieHUE BIEKTPOHOB IO SHEPreTHUSCKIM YPOBHIM ATOMOB.

48. Ilpunanun ITaynn.

49. llupuna cnexTpanpHbIX JuHUH. ToHKas CTPYKTYpa CrIeKTPabHBIX JIMHHH,
50. D¢dext 3eemana.

51. MoutexyssipHBIE CIEKTPEL.

52. Bremyxnennoe mainydenue. Jlazepsr.
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4 MeTomuiecKkue MATEPHAIbI
Cornacao nyHkry 12 paboueli mporpamMme.
1. OcuoBHas IUTEPATYPA:

1. Casemben W.B. Kypc obmeit ¢usmxn: yueGnoe mocobue mis Bry3os: B 3 1. —7-¢ m3n.,
crepeotnt. — CI16.: Jlans, 2007. ’

T. 1: Mexanuka. Monexymsipaas ¢usuxa. —432 c. (B 6ubnuorexe — 155 9k3.).
T. 2: OnexrpuyectBo 1 MarHeTH3M. Bomusl Omntuxa. — 496 c. (B 6ubmiorexe — 148 9x3.).

T. 3: KpanroBas ontuxa. ATomHas Gusuxa. Pusnxa TEpHOro Tena. GU3MKa aTOMHOTO SIpa 1
aneMenTapHbIX YacTull. — 317 ¢. (B 6ubnmoreke — 151 9k3.).

2. Cusyxun JI.B. O6muii xype dusuku: yue6HOe nmocobue it By30B B 5 T. — M.: ®ummamur,
2005-2006.

T. 1: Mexanuka. ~ 5-¢ u3A., crepeorun. — M.: @mmarut, 2006. — 560 ¢, (B 6ubmuorexe —
101 sk3.).

T. 2: TepmoaunaMuxa 1 MoNeKynspHast Gpusuka. — 5-¢ us1., ucnp. — M.: Gusmarmuat, 2006, —
543 c. (B 6ubmmotexe — 100 ax3.).

T. 3: Dnexrpuuectso. — 5-e u31., crepeorun. — M.: ®usmariut, 2006. — 654 ¢. (B 6ubmuorexe
— 100 3K3.).

T. 4: Ontuxa. - 3-e u3x., crepeorun. — M.: @usmaraur, 2005. — 791 c. (B 6ubmorexe — 101
9K3.).

T. 5: Aromnas u anepnas dusuka. — 3-e u3n., crepeorun. — M.: ®usmariumt, 2006. — 782 c. (B
oubnuorexe — 100 sx3.).

3. 3ucman I'A., Tonec O.M. Kypc obmeit duszuku. B 3-x TT. [Dnexrpounsii pecype] — CII6.:
Jlans, 2007.

T. 1: Mexanuka. Monexynsipras ¢uzuxa. Konebanust u Bonmel. — 7-e m3n. — 352 ¢. Pexum
JIoCTyIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.

T.2: DOnexTpuuecTBO M MAarHeTH3M. — 7-¢ u3d. —352c. Pexum Joctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ komnsiorepoB TYCVYP.

T. 3: Onruka. @u3KKa aTOMOB B MOJeKy)L. DHU3KKa aTOMHOTO SIAPAa K MHKPOYACTHIL. — 6-€ H3I.
-512¢c. Pexum JoCTyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

2. JlomoTHUTEAbHAS IUTEPATypa:
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1. CasenneB M.B. C60pHEK BOIPOCOB M 3aad 1o obimeH dusuke. [IneKTpoHHbIH pecype] — 5-
e w3n., crepeorun. —CII6.: Jlams, 2016, — 292c¢. Pexum Jjocryma on-line:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=71766 ¢ xomnsiotepoB TYCVYP.

2. Upomos N.E. Mexanuka. OcHOBHBbIe 3aKkOHBL — 8-¢ w3fd., crepeorun. —M.: BMHOM.
JlaGoparopus 3uanuit, 2006, — 309 c. (B 6ubnamoreke — 99 3x3.).

3. Uponos W.E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBL — 3-€ H3[., CTepeoTHH. — M.:
BMHOM. Jla6oparopus 3uanuii, 2006. — 207 c. (B 6ubmuorexe — 50 3K3.). J

4. Upomos W.E. Dnexrpomaruerinsm. OCHOBHBIE 3aKOHBI: Y 4ebHOE mocoOue Iy By30B. — 5-¢ U3,
— M.: BUHOM. Jla6oparopus 3uanuii, 2006. — 319 c. (B 6ubmuorexe — 101 3x3.).

5. Wponos W.E. Bomsosrie nporieccl. OCHOBHEIC 3aKOHBL yiuebHOe mocobue. — 3-¢ m3g. — M.:
BUHOM. JlaGoparopus 3nanuit, 2006. — 263 c. (B 6ubimorexe — 100 3x3.).

6. Upomos U.E. KsanroBas ¢usmka. OcHOBHBIE 3aKOHBL YueOHOe mocobue Mt By30B. — 2-€
u3., noi. — M.; BUHOM. JlaGoparopus 3nanuit, 2004, — 256 c. (B 6ubmuotexe — 100 2k3.).

7. HUpomor W.E. 3amaum mo oOmeit ¢msuke: YueOnoe mocobue ans By3oB. — 7-€ H31,
crepeotun. — M.: BUHOM. Jla6oparopus 3nanuit, 2007. — 431 c. (B 6ubnuoreke — 496 3K3.).

8. Uepros A.I', Bopobrés A.A. 3amaunuk mo ¢msuke: YueGHoe mocobre UL BTy30B. — 8-¢
u3., nepepab. u gor.— M.: Gusmariut, 2007. — 640 c. (B 6ubnmroreke — 99 7k3.).

9. Bomskenmreitn B.C. C6opuuk 3aga4 mo obmemy Kypey ¢usuku: YdeOHOE mocobue ms
BTY30B, — 12-¢ u31., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnuoteke — 148 ax3.).

10. Kossiper A. B. Kypc snexnuit o ¢usuke: Yue6uuk. — Tomck: TYCVYP, 2007, —421 ¢. (B
6ubnuotrexe — 697 3K3.).

11. KayammmuxoB HJII., KoxernukoB HM. Omsuka. MHTepHET-TecTUpOBaHHE 0a30BLIX 3HAHMIA
[Onextponnsii pecype] —1-¢ msn. —CIIG.: Jlame, 2009. —160c. Pexum goctyma on-line:
http://e.lanbook.com/books/element.php?pll _cid=25&pl1_id=172 ¢ xommerotepoB TYCYP.

12. Jlozosckmit B.H. Kypc ¢uzuku. B 2-x 11. [OnekrpoHHSIH pecypc] — 6-€ U3A., UCIIP. U JIOTL, —
CII6.: Jlans, 2009,

T. 1;: ®usuyueckie OCHOBbI MEXaHMKH., DJIEKTPUYCCTBO U MarHeTH3M. Pu3nka KoneOaHHH H
BOJIH. -576c¢. Pexcum JocTyna on-line v KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=236.

T.2: KsanuroBas ¢msuka. Crarucruueckas ¢u3mka u TepMmopuHamuKka. CoBpeMEHHas
¢usngeckas KapTuHa MHpa. - 608 c. Pexum JlocTymna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=239 ¢ xommstotepo TYCVYP.

13. Capennen WL.B. Kypc o6meit dusuxu. B 3-x 11. [Dnexrponnsii pecype] — CII6.: Jlans, 2011.

T. 1: Mexanuka. Monekynsapraas ¢usuka. — 11-¢ m3z., crepeorun. — CII6.: Jlame, 2011. —
432 c. Pexum JIocTyTia on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.
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T. 2: OnextpuuectBo U MargeTH3M. Bonnbl. Onrtuka. — 11-e u3z., crepeorun. — CI16.: Jlans,
2011. —-496 c. Pexum JIocTyIa on-line c KOMITHIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2039.

T. 3: KBanToBas ontuka. AToMHas ¢usrka. Ousnka TBEpHOro Tena. GusmKa aTOMHOTO Spa 1
2JIEMEHTapHbIX 4actul. — 10-e u3ap., crepeotmmn. — CII6.: Jlamn, 2011. — 320 c¢. Pexum
JIOCTYTIa on-line c KOMIIBIOTEPOB . TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=2040.

14. @pum C.9., Tumopesa A.B. Kypc obmweit gusmxu. B 3-x Tr. [Onexrpornsiii pecype] —
CII6.: Jlans, 2009.

T. 1: ®usuyeckue oCHOBBI Mexanuku. Mosekynspaas $usuxa. Konebanus 1 BOIHBL — 13-¢
m3n., crepeorun. — CII6.: Jlams, 2009. — 480c. Pexmm gmocryma on-line:
http.//e.Janbook.com/books/element.php?pll cid=25&pll id=416 ¢ xomnsorepos TYCVYP.

T. 2: OnexTpuyecKkue M 3IeKTpOMarHeTHIecKue spjieHus. — 12-e usm., crepeorun. — CII6.:
Jlans, 20009. —~ 528 c. Pexum JocTyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=418 ¢ xkommsiorepoB TYCVYP.

T. 3: Onruka. Atomuas ¢usuka. — 10-¢ m3n., crepeoruin. — CI16.: Jlaus, 2009. — 656 c. Pesxxum
JIoCTyma on-line c KOMITHIOTEPOB TYCVYP:
http://e.Janbook.com/books/element.php?pll cid=25&pl1 id=419.

3. Yuebno-MeToANYeCKHE MOCOGHS M MPOrpaMMHuoe ofecmeyenne

1. Yuebno-memoouueckue nocobus O01a NPAKMUYECKUX 3AHAMUI U CAMOCHIOAMETLHOT
pabomut [ DnexTpOHHBIN pecypc]:

2.1. Yyxxos O.I1. Pabora u sueprus. 3akoHbl COXpaHEHMs] B MEXAHHUKE: COOPHMK 3a1a4 U
npakTuyeckux 3apatuil. — Tomck: TYCVP, 2010. — 24 c. Pexxum noctyna cBOGOLHBIN 15 CKAYHBAHMUS:
http://edu.tusur.ru/training/publications/1100.

2.2, JIayna A.B., Marasuaruxos A.JL., Tposu JL.A. Monexymsipias ¢pusrka: COOpHUK TeCTOBBIX
BOIIPOCOB Jijisl CAMOCTOATENBHOM paboThl M AT IMpakTHdeckux 3ausruit. — 2009. 30 c. Pexxum noctyna
CBOOOMHEBIA JJIA cKauuBaHuL: http://edu.tusur.ru/training/publications/1234.

2.3. Jlaumn A.B., MarasunnaukoB A.JI., Opnosckas JI.B. Tepmomunamuka. Yacts 1: C6opuuk
TECTOBBIX BONPOCOB IJId CaMOCTOATENBHOW paboThl M AN npakTudeckmx 3aHatit, — 2009. 43 ¢,
Pexmm noctyna cBoGomHbIM Ui ckaunBanus: http://edu.tusur.ru/training/publications/1235.

2.4. Taneea AW, Jlsamn A.B., Marasuanukos A.JI. Tepmomunammka., Yactes 2: COGopHHK
TECTOBBIX BONPOCOB A CaMOCTOSTENbHOW paboThl M AN NpakTHdeckux 3amsatmit, — 2010. 22 c.
Pexum noctyma ¢cBoOOAHBIN 118 ckaunBaHus: http://edu.tusur.ru/training/publications/1236.

2.5. bypaueBckuii I0.A. BonroBas onrtmka: Metomuueckoe mocobue. COOPHHMK TECTOBBIX
BOIIPOCOB. —-2009. 24 c. Pexum JIOCTyIIa CBOOOJTHBIH JuIst CKAUUBAHUSL:
http://edu.tusur.ru/training/publications/1233.
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2.6. Uyxxos 10.I1. OnemenTs! atToMHOM (U3HUKK ¥ KBAHTOBOW MEXaHUKM: Y YeOHO-METOJHYECKOE
nocobue. C60pHUK TecTOBBIX BOpocoB. — Tomck: TYCYP, 2011. — 68 c. Pexxum noctyna cBoOOIHBIH
U1 ckauuBanust: http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouyeckue nocobun ONA 6bINOIHEHUA JIAGOPAMOPHBIX PAGOm [DNEKTPOHHBINA
pecypc}:

3.1. Bypnosunun B.A., Tposu JI.A. lunamuka mastauka Ob6epGeka: Meroauueckue:yKkazanus
K JnaboparopHoit pabote. —2007. 13c¢. Pexum gocryma CBOOONHBIM S CKAUMBAHMS:
http://edu.tusur.ru/training/publications/918.

3.2.TaneeBa A.M., Usanosa E.B. M3yuenme snexkrpocrarmueckoro mnomist: Meroaudeckue
yKkazaHus K JaboparopHoii pabore. —2011. 11 c. Pexxum moctyma cBOOOJAHBIA JUIST CKAaYMBAHHS:
http://edu.tusur.ru/training/publications/926.

3.3. sanoBa E. B. M3yuenne MarHuTHOrO IOJIS KPyroBoro Toka: Merojuueckye yKazaHHs K
naboparopHoit  pabore. —2007. 12c. Pexum pgoctynma CcBOOOMHBIA JUIS  CKAaYMBaHUS:
http://edu.tusur.ru/training/publications/863.

3.4. bypaueBckuit 10.A. Onpenencnue ymenpHOTO 3apsja 3IEKTPOHA METOIOM MarHeTPOHa!
Meromuueckue ykazaHus K jgaGoparopHodt pabore. — 2011. 14 c. Pexxum pocryma aist CTYACHTOB,
corpynaukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuuus B.A., Tposu JLA. V3ydeHue 3aryxaromux 3JIEKTPOMArHUTHBEIX KojeGaHMIi:
Meromuueckne ykasanus K jaboparopHoit pabote. —2007. 14 ¢. Pexxwum nocryma cBOOOAHBIN s
ckaquBanysi: hitp://edu.tusur.ru/training/publications/862.

3.6. Opnosckast JI.B. V3yuenue wunTepdhepeHIMH NazepHOro U3IydeHus: Meromudeckne
yKasaHust K naboparopHoif pabGore. —2010. 9c. Pexum mocryma cBOOOMHBIA IS CKAUHBAHHMS:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., Bypnosumun B. A. Buemmnuit poroshdexr. Mzyuenne 3akona Cronerosa
u mposepka dopMyisl DifHmnTelina: Meroaudeckue ykasanus K naboparopsoit paGore. — 2009. 11 c.
Pexxum noctyna cBoOOMHEI /i ckaunBanus: hitp://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., KupmuioB A.M. Hccnenosanue crextpa aroma Bomopoja: Metoxuueckue
yKazauus K naboparopHod pabote. —2011. 18 ¢. Pexxum nocryma cBOOOMHBIN [yl CKAUMBAHUS:
http://edu.tusur.ru/training/publications/917.
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