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1. Poab qucuunimabl «PU3UKA 3.2» B popMHPOBAHNH KOMIIETEHIHI BHITYCKHUKA:

Dj1eMeHT Kon CocraBJasiionye pe3y/abTaTOB 0CBOeHHS (1eCKPUIITOPbI KOMIIETEHILMI)
06[;{?3:;:;‘:;?0“ Ceme | KOMHICTCH HanmvenoBanue
15074
(MMCcHUILUIHHA, “1p ! Lt Kon HaumeHoBanue
npakrtuka, 'HA)
YK(VY)- Brnageet onbIToM npuMEHEHHUs 3aKOHOB €CTECTBEHHBIX HAYK U
1.B1 MaTeMaTUYECKUX METOJIOB U MOJIENIEN JUIsl PELICHUS 3a/1a4
TEOPETHYECKOTr0 U NPHUKIATHOTO XapaKTepa
YK(Y)- Bnageet penpolyKTUBHBIMU METO/IaMH [TO3HABATEIBLHOUN IEATEIBHOCTH
CHoco6HOCTh 1.B2 U MBICIUTETTLHBIMH OIEPAIMsIMU JJIs PEIICHUS 33124
OCYLIECTBIATH ITOUCK, C€CTCCTBCHHOHAYYHBIX AUCHUIIINH
KPHTHYECKMI aHAIU3 1 YK(V)- YMeer pemars 3a1a4u TEOPETUUECKOr0 U MPUKIATHOIO XapaKTepa
VK(V)-1 | cunres uadopmanu, 1.V1
IPUMEHATH CHCTEMHBIH YK(Y)- YMeeT 0000111aTh YCBOCHHBIC 3HAHUS €CTECTBEHHBIX HAYK KaTErOPUSIMHU
HOJIXOJ [UIS PEIICHUS 1.Y2 CHUCTEMHOTO aHaJIN3a ¥ MOAXO0Ja U MBICIUTEILHBIMH OIepaIlusIMu
MTOCTABJICHHBIX 3314 aHaJIu3a, CUHTE3a, CPABHEHHSI U OLICHKH
YK(Y)-1.31 | 3Haet 3aK0HBI €CTECTBEHHBIX HAYK U MAaTEMaTHICCKUE METOIbI
Dusura 3.2 4 = TEOPETHUECKOTO XapaKTepa _
(Y)-1.32 | 3naeT penponyKTUBHBIE METOBI TIO3HABATEIBHOM JIEATEIILHOCTH,
MPU3HAKU CUCTEMHOIO MOAXO0Aa U CUCTEMHOTO aHaJIh3a
I'otoBHOCTH Brnazieet onbITOM TIAHUPOBAHMSI U IPOBEACHUS (PU3UMUCCKUX
HCIIOJIb30BaTh 3HAHUA O OIIK(Y)- | uccnenoBanuii B 00JaCTH ONTUKH, KBAHTOBOW MEXaHWKHU M aTOMHOM
COBPEMEHHOU 2.B3 (u3UKH, OIIEHKH TOYHOCTH U TIOTPEITHOCTH N3MEPEHHIA, aHaIH3a
(U3NYECKON KapTHHE MOJTYICHHBIX Pe3yIbTAaTOB
MHpa, YMeeT BeIOMpaTh 3aKOHOMEPHOCTD ISl PEIICHUS 33]1a4 OTITHUKH,
OTK(Y)-2 MPOCTPAHCTBEHHO- OTTK(Y)- KBaHTOBOW MEXaHHWKH U aTOMHOW (PM3HMKH, UCXOS U3 aHAIN3A YCIOBHS,
BPEMEHHBIX 23 O0OBSACHSITH HA YPOBHE TUIOTE3 OTKIIOHSHUS TIOTyIEeHHBIX
3aKOHOMEPHOCTSIX, AKCTIEPUMEHTATBHBIX JAHHBIX OT U3BECTHBIX TEOPETHUECKIX U
CTPOCHUHU BEILIECTBA SKCIEPUMEHTAJIBHBIX 3aBUCUMOCTEN
JUIST TOHWUMAHWST OTTK(Y)- 3HaeT Q)v)/H;[aMeHTanLHHe 3aKOHBI ONTUKU, KBAHTOBON MEXaHUKHU U
OKPY>KaIOIIEero Mupa u 233 ATOMHOU (pU3UKH

SBJICHUH PUPOJIBI




2. IMoxka3zaTeu U MeTOALI OLICHUBAHUS

IInanupyemMble pe3yJbTaThl 00y4eHHs N0 JUCHHUILINHE

Kox unaukaropa

HaumenoBanue pa3jaeia

MeToabl OlleHNBAHUSA

JTOCTUKEHUS AUCHUTLTAHBI

Kon HaumeHoBaHnue KOHTPOJIHPYeMOii (oeHOYHBbIE MEepONIPUATHS)

KOMIETEeHI[HI
(M1M ee YACTH)

P11 | [IpumeHSATH 3HAHUS OOIIUX 3aKOHOB, TEOPHH, YK(V)-1. JIeKTPOMATrHUTHBIE 3amura /13, konTponbHas
ypaBHEHUM, METOZI0B (PU3UKHU MIPU PEIICHUH 3a7a4 B BOJIHbI. BostHOBas1 pabora, TecTHpOBaHHE
npoeccnoHaNbHOI 1eATeNbHOCTH OIK(Y)-1 ontuka KpanroBas

¢usnka. dusnka

aTOMOB, MOJIEKY.I,

aTOMHOTO siIpa u
3JIeMEHTAPHBIX YaCTHUI

P/ 2 | BemomaHATh GU3NICCKUI SKCIICPUMEHT C YK(¥)-1 JIeKTPOMATrHUTHBIE 3amura oT4eTa, KOHTPOJIbHAS
MIPUBJICYCHUEM METO/I0B MATEMATHUECKON CTaTUCTUKU BOJIHBI. BosiHOBast paboTta
u UT OIK(Y)-1 ontuka KBanroBas

¢pusuka. Pusuka

aTOMOB, MOJIEKY.I,

aTOMHOIO siApa u
3J1eMEHTAPHBIX YaCTHUI

PJ13 | Bnamers MeTOgaMU TEOPETUYECKOTO U YK(VY)-1. DJIeKTPOMAarHuTHbIE 3amuTa otdera, 3ammra U3,
AKCIEPUMEHTAIIBHOIO UCCIIEIOBAHUS, METOJAMU BOJIHbI. BostHOBast KOHTpOIIbHAs paboTa,

OIK(Y)-1 ontuka KeanTosas TECTHPOBAHNC

MOUCKa U 00paboTKH HH(pOPMAIIMU, METOIaMHU
peleHus 3a/1a4 C PUBJICYCHUEM TTOJTYUYEHHBIX

3HAHUH

¢pusuka. Pusuka
aTOMOB, MOJIEKY.1,
aTOMHOIO s1Ipa "




JIEMECHTAPHBIX YaCTHUII

P14 | Bnamers OCHOBHBIMH NpueMamMu 00pabOTKU U YK(VY)-1. DJIeKTPOMArHUTHbBIE 3amura oT4eTa: aHaIN3
aHaJIN3a SKCIIEPUMEHTABHBIX JTAHHBIX, TOJYYSHHBIX BOJIHBI. BosiHOBas1 HKCIEPUMEHTAIBHBIX
MIPU TEOPETUUECKUX U IKCTIEPUMEHTAIBHBIX OIK(Y)-1 ontuka KBanroBas pe3yIbTaToB, IPOBEPKaA
UCCIIEN0BaHMAX ¢ ucnoab3oBanueM [1K u ¢pusuka. Pusnka HaBBIKOB PabOTHI €
MPUKIIQJHBIX IPOTPAMMHBIX CPEJCTB KOMIBIOTEPHON aTOMOB, MOJIEKY.I, NPUKIIAJIHBIMUA IPOTPaAMMaMH 1
rpaduku aTOMHOTO si/IPa U CpeACTBaMU KOMITbIOTEPHOI

3JIEMEHTAPHBIX YACTHI] | TpaQUKU

3. IIkaJja oueHuBaHUA
HOpﬂI{OK OpFaHI/ISaHI/II/I OLICHUBAHUA pe3y.HI)TaTOB O6y‘~IeHI/I$I B YHI/IBepCI/ITCTC perﬂaMeHTpreTcsl OTOCJIIBHBIM JIOKAJIBHBIM HOpMaTI/IBHI)IM AKTOM —

«CucreMa OlIEHMBaHHS Pe3yJIbTaTOB 00y4eHUs: B TOMCKOM MOJNUTEXHUUeCKOM yHHBepcuTeTe (Cucrema OleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OalibHO-PEUTUHIOBasl CHUCTEMa OLICHUBAHHUS pPe3yjIbTaToB oO0ydeHus. MtoroBas ouneHka (TpaJuLUOHHAs W JIUTEpHas) IO BHUAAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumnd, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTUKH) OIpenenseTcs CyMMOHW OajuloB 1o
pe3yJibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaliuy (MTOroBasi pedTHHIOBast olleHKa - MakcumyM 100 OaioB).

PacnpeﬂeneHMe OCHOBHBIX H AOINOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLIECITO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ arTecTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

PCKOMGHHyeMaH mKaJjla Jjs OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

%o BBINOJHEHHUS CooTBeTcTBHE
N OnpenesieHne OLEHKHU
3alaHuA TPAAMIIMOHHON OlLICHKE
90%+100% «OTInyHO» OTAnM4HOE MOHUMAHUE MTPEMETa, BCECTOPOHHUE 3HAHUS, OTJIIMYHBIE YMEHHUS U BJIaJICHHE ONBITOM

MPAKTUYECKON JIEATEeTLHOCTH, HEOOXOUMBIE Pe3yIbTaThl 00yueHUs chOPMUPOBAHBI, UX KAYECTBO OIICHEHO
KOJMYECTBOM OaJIOB, OJM3KUM K MAaKCUMAIIbHOMY

70% - 89% «Xopoto» JlocTaTouHO MOJTHOE TIOHUMAaHUeE TIPeIMETa, XOPOIIe 3HAHHS, YMEHHSI U OTIBIT MPAKTUIECKON
JEATeILHOCTH, HEOOXOIUMBIE PE3YNIbTaThl 00y4eHUs C(HOPMHPOBAHBI, KAYECTBO HH OJJHOTO U3 HUX HE
OILI€CHEHO MUHHUMAJIBHBIM KOJINMYECTBOM OayuoB




55% - 69% «Y 1OoBIL.»

IIpuemiieMoe oHMMaHKE NPEAMETA, YOBIECTBOPUTEIbHBIC 3HAHUS, YMEHUS U OIBIT IPAKTUYECKON
NeSTeTbHOCTH, HEOOXOIUMBIE PE3yIbTaThl 00ydeHUs! C(POPMUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIL[CHEHO
MUHHMaJIbHBIM KOJMYECTBOM OajljIoB

0% - 54% «HeynoBi.» PesynbTaThl 00y4eHus1 HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUYHBIM TPEOOBAHHSIM
[IIxana 1s OLICHOYHBIX MEPONPUATHM dK3aMEHA
%
CoorBercTBHE
BBLINOJIHEHHUS [JK3aMeH, .
. TPaAULMOHHOM OnpeneneHue oleHKU
3agaHui oaa
OLICHKe
IK3aMeHa

90%+100% | 18 +~20 «OTnnyHO»

OTiMyHOE MOHMMAHUE IIPEIMETA, BCECTOPOHHHUE 3HAHMSI, OTJINYHBIE YMEHUS U BJIaJIEHUE OIBITOM
IIPAKTUYECKOH J1eATEIbHOCTH, HEOOX0AUMBIE PE3yJIbTaThl 00yueHUs C(HOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO
KOJIMYECTBOM 0aJUIOB, OJM3KUM K MAKCHMAIBHOMY

70%-89% | 14+ 17 «Xopomo»

I[OCTaTO‘-IHO IMOJIHOC MOHMMAHUC NMTPCAMETA, XOPOIINEC 3HAHWA, YMCHUA U OIIBIT HpaKTHLICCKOﬁ JACATCIIBHOCTH,
H606XOI[I/IMBIG PE3YyJIbTAaThL 06yquH51 C(bOpMI/IpOBaHBI, Ka4€CTBO HU OJHOI'O M3 HUX HC OLICHCHO
MHUHHMAJIBHBIM KOJIMYECTBOM 0ajIjIoB

55%-69% | 11+13 «Ynosi.»  |[IpuemiemMoe moHUMaHUE MPEMETA, YIOBICTBOPUTENbHbIC 3HAHUSI, YMEHHUS U OTIBIT MPAKTUYECKOM

NesITeTbHOCTH, HEOOXOIUMEBIE Pe3yIbTaThl 00ydeHHs chOpMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIICHEHO
MUHUMaJIbHBIM KOJMYECTBOM OajljIoB

0%-54% | 0+10 «HeynoBi.»

Pe3y.]'IBTaTI)I O6y‘IeHI/I$I HC COOTBCTCTBYIOT MUHHUMAJIbHO NOCTATOYHBIM Tp€6OBaHI/I$IM

4. TlepedyeHb THNOBBIX 3aJaHMI1

OueHoYHBIC MEPONIPUATHS

ITpuMephI THIIOBBIX KOHTPOJIBHBIX 321aHUI

1. 3amuTa 1a0opaTOpHON paboThI

Bomnpocsr:

1. Yem nyd eCTECTBEHHBIH OTIUYAETCS OT MOJISIPHU3OBAHHOTO?

2. KaKI/IC BCIIIECCTBA HA3BIBAKOTCS OIITUYCCKU aKTI/IBHBIMI/I?

3. Kakue BHIbI ONITUYECKU aKTUBHBIX BellecTB Brl 3Haere?

4. B uém cocrout runotesza dapases, 00bACHAIONIAS SIBJICHUE BPAIICHHS TIJIOCKOCTH MOJSPU3AIUN B
ONTHUYECKH aKTUBHBIX BEIlleCTBaX?

5. OT Yero 3aBUCUT erJ'I BpaHIeHI/If{ IIJIOCKOCTHU nonﬂpmaunn B OIITUYCCKHN AKTUBHBIX paCTBOan
BEIIECTB?

6. [ToueMy B ombITax 1O BPAIIEHUIO TUIOCKOCTH MOJIIPU3AINAN HEOOXO0JMMO UCTIOIB30BaTh
MOHOXPOMATHYECKH CBET?




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

3ammra /13

Hudpakuonnas pemerka, conepxaias 400 mtpuxoB Ha 1MM, ocBenIaeTcss MOHOXPOMATHYECKHM
cBEeTOM ¢ AnuHoi BoaHbl 0,6MkM. Haiitu oG1uee uncino 1udpakiuOHHbIX MAKCUMYMOB, KOTOpPbIE JaeT
peleTKa 1 yroi IuppaKkiuy NOCIeTHEr0o MakKCuMyMa.
Bomnpocksr:

1. Yro Ha3piBaeTcs MUPPAKIMOHHON PEIIETKOM’?

2. UYro HazpIBaeTCs MOCTOSHHON AU(PPAKIIMOHHOMN PEIIeTKU M KaK OIPEAeIUTh €€, eClli 3aaH0 YTO

Ha 1 MM mpuxoautcs 400 mTpuxos?
3. Kak onpenenuts unciao AMppakIMOHHBIX MAKCUMYMOB?

KonTponbhas padota

Bomnpocsr:

1. YacTtuua HaXOAWUTCS B YETBEPTOM BO30YXJIEHHOM COCTOSHMM B MOTEHLUAIBHOM SIIUKE IIUPUHOM
L. Ompenenuts, B Kakux Toukax wuHTepBana (0<X<3L/4 BepOSTHOCTh HAXOXKIEHHS YaCTHIIbI
MUHUMAJbHA.

2. B noTeHuHaIbHOM AMKe mHprHoi 10 cM CIIeKTp 2MeKTpoHa HOCHT TUCKPETHBI xapakTep. Byger
JIM CTIEKTP O.-YaCTHIIbI B 3TOM K€ AIMKE HOCUTh TaKOH ke Xapakrep?

3. OmpenenuTh MOTEHUUAIBHYIO, KHHETUYECKYIO U IOJIHYIO SHEPIMM 3JIEKTPOHA, HaXOAALIerocs Ha
HepBoii OpOUTE B aTOME BOAOPOJIA.

4. Haiitn HauOoOJIBIIYI0O M HAUMEHBIIYIO JJIMHBl BOJH B IEpBOH HMH(pakpacHONW cepuM CIEKTpa
Bogopoja (cepuu [lamena).

DK3aMeH

Bapuant 6niera
Yactb A (AaTh pa3BepHYTHIN 0TBET)
1. 3aryxaromme koyie0aHus B Kojie0aTeIbHOM KOHTYpe. JlekpeMeHT 3aTyxanus. (4 6a/10B)
2. Yacruia B MOTEHIUAILHOM siMe. (4 6aJI10B)

Yacte B
IIo yacTu B orBeT 000CHOBATH
(mo 0,4 0anuia)
Uro Takoe nntepdepenuus ceera? [Ipu Kkakux yciaoBHUsX oHa HabIto1aeTcs?
Yem rosorpadus orauygaercs ot pororpadun?
Uro Takoe nonsipuzanus?
UYro takoe cepoe Teno? AGCOIIOTHO YEpPHOE TENIO?
BriBectu dpopmyny paaunyca bopoBckoit opOUTEI.

agkrownE

Yacte C




OueHoYHBIE MEPONIPUATHS

IIpumepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

1. Onpenenuts pacCTOSTHUE MEXKY HEHTPAIBHOU U MATON CBETJIBIMU MOJIOCAMU, €CIIU YTOJl MEXKY
3epkasiamu @penens 2007, [lnuna Bonasl 600M. McTounnk HaxoauTcs: Ha pacctossHuU 20cM OT
JVHUM TI€pECEUCHUs 3e&31<an U Ha pacCTOSIHUU 2M OT 3KpaHa. (4 0asa)

2. Yactuma maccoi 10%%r B MOTEHIHAIBHOM siUKe MmupuHON 0,3HM. BBIYMCINTHE pa3HOCTH
SHEPTHM YeTBEPTOTO U MATOr0 SHEPIeTUUECKUX YPOBHEHN YacTUIlbl. OTBET BBIPA3UTH B AJIEKTPOH-
BosbTax. (4 0asiia)

5. MeTtoanueckne yKazaHus mo npoieaype oueHuBaHUS

OueHoYHBIE MEPONIPUIITHS

IIponenypa npoBeaeHNsi OLIEHOYHOT0 MEPONPUATHS U HE0OX0IHUMbIe MeTOANYECKHEe YKA3ZAHUS

1. 3amuTa 1abopaTopHOi paboThI

[Tocrne BIMOTHEHHS Ta0OPATOPHOM PabOTHI CTYICHTOM MPEACTABIISICTCS OTYET, B KOTOPOM COICPKUTCS:
Ha3BaHHe Ja00paTOpHOIl pabOTHI; 11eh PadOThI; MPUOOPHI U MAaTEPUAIIBI; CXeMa IKCIIEPUMEHTATBHON
YCTaHOBKH; OCHOBHBIC YpaBHEHUS U POPMYJIBI; TAOJIHUIIBI C Pe3yJbTaTaMH SKCIICPUMEHTA; ONPEICICHBI
HCKOMBIE BEJTMYUHBI C TOAPOOHBIMH BBIYHCICHUSMHU; TIOCTPOEHBI IpapuKu; BhIBEAEHBI POPMYIIBI IS
pacdera orpenrHoCTed; PacCYMTAHBI MOTPENTHOCTH; 3aMMCaH OKOHYATEILHBIN PE3yIIbTaT C YIETOM
MIpaBWJI OKPYTJIEHUS; CAENaH BBIBOJI, IaHBI OTBETHI HA BOMIPOCHI.

3ammTa OCyIeCTBISIETCS TyTeM coOeceI0BaHusl ¢ TIPeroaBaresieM o TeMe paboTsl 1 00paboTKe
M3MEpEeHUil o BOIpocaM ISl 3aIlIUThI 1ab0paTopHOit paboThl. Bompock! BEICTaBIEHBI B CBOOOIHOM
JOCTYTIE JUTSI CTY/ICHTOB.

CymMmapHbIil pedTHHT 3a 1a00paTopHyI0 paboTy cocTaBiser 2 6aia, u3 HuX 1 0as 3a 3amuTy.
Kpurepuu onieHku 3amuThl 1a00paTopHOM pabOTHI:

0,9- 1 6amn - oTIIMYHOE TOHUMAHKUE TEMBI, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHHS U BIIAJCHHE
OITBITOM MTPAKTHIECKOHN JCSITeTLHOCTH, HEOOXOMMBIE Pe3yIbTaThl 00yUeHUsT CHOPMUPOBAHBI, HX
KaueCTBO OI[CHEHO KOJIMYECTBOM OaIJIOB, OJIM3KUM K MAaKCUMAaTbHOMY.

0,70 — 0,8 6bayma - TOCTaTOYHO TIOJTHOE TOHMMAHUE TEMbI, XOPOIIIHE 3HAHUS, YMEHUS U OIIBIT
MIPAKTUIECKON ACSITENFHOCTH, HEOOXOANMBIE Pe3yIbTaThl 00y4eHHs CPOPMUPOBAHBI, KAUECTBO HU
OJTHOTO M3 HUX HE OIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM OAJLIOB.

0,5-0,6 Gamna - mpuemieMoe NOHUMAaHUE TEMBI, YOBIETBOPUTEIbHBIC 3HAHUS, YMEHUS U OIBIT
MTPAKTUYECKON JACSITEILHOCTH, HEOOXOIMMBIE PE3YJIbTaThl 00yICHHS CPOPMUPOBAHBI, KAYECTBO




OueHoYHBIE MEPONIPUATHS

IIponenypa npoBeaeHNsi OLIEHOYHOI'0 MEPONPUATHS U HE00X0AUMbIe MeTOANYECKH e YKA3ZaHUS

HEKOTOPBIX M3 HUX OIICHEHO MHHUMAJILHBIM KOJMYECTBOM 0aslioB.

He 3auTeHo - pe3ynbraThl 00y4eHUs HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHUIM, UITU
paboTa BBINOJIHEHA MTOJHOCTHIO HEMPaBUIIBHO, JIMOO criicaHa. B 3ToM ciyyae CTyaeHT JoKeH
nepeienarb paboTy U NPeJCTaBUTh HOBBIIM OTYET elIé pa3 Ha 3allluTy.

3amura /13

W13 cryneHTa COCTOMUT U3 ABYX YaCTeH, Kax1as U3 KOTOPIX COJACPKHUT He MeHee 24 3a1a4, epeyeHb
KOTOPBIX HAXOAUTCA B TMYHOM BapuaHTe /I3 kak10ro CTyAeHTa, U UX TEMbl OXBaThIBAIOT BCE Pa3eIIbl
IIPOrpaMMbl IUCIUIUINHBI.
IIpenonaBaTens obecreunBaeT CBOEBPEMEHHOE MOTy4YeHUE cTyIeHTaMu BapuaHToB 1/13, a Takxke
IIPEAOCTABIIAET AJIEKTPOHHYIO CCBIIKY Ha 3a/1a4u.
Crynent npencrasiser M3 B nMCbMEHHOM WM B IIEYaTHOM BUJE HA IIPOBEPKY MPENOJABATENIO, B
COOTBETCTBHUH C TPEOOBAHUAMHU O OPOPMIICHHIO. Y KaXKIOTO 3aJaHus 0053aTEIbHO YKa3bIBAETCS €ro
HOMEp, IPUBOAUTCS MTOJIHOCTBIO TEKCT YCIIOBUS 3a/]a4, JAEJIaeTCs KpaTKas 3allUCh YCIOBHUS 3a/1a4H,
IepeBo/] BHECUCTEMHBIX BennuuH B CU. Pemenune kaxxaoro 3ajanus JOIKHO ObITh OJPOOHBIM, C
BKJIFOUEHUEM IIPOMEKYTOUHBIX PACYETOB, PACCYKIECHUH, IOSCHEHUH, C YKa3aHUEM HCIOIb30BaHHBIX
3aKOHOB, IIPAaBUJI U (POPMYIT; Y TIOJTYyYAEMBIX B KaX/10M JE€HCTBUN YMCIECHHBIX BEJIMYMH YKa3bIBA€TCS
eIMHUIIA U3MEPEHNUs (pa3MEpHOCTB); 3alUChIBAETCS OKOHUATeNbHbIN oTBeT. IIpumMep opopmieHus
IIPUBEJICH B JJIEKTPOHHOM KypcCe.
N3 nposepsieT npenogaBaTellb, BEAYIINI NPaKTUUECKUE 3aHATHUS.
3amura /13 npoBoauTcs B yemuoii uinu nucomenHot Gpopmax.

1. Tlpu ycmuoui popme 3aIIUTHI, CTYIEHTY 33at0TCsl BOIIPOCHI [0 MPUMEHEHHIO TeX MJIM UHBIX

3aKOHOB (DM3MKH, ONPECICHUAM, HCKOMBIX BEJIMYMH, IPapuuecKuM 3aBUCUMOCTSIM U JIp.

Kpurepun ouenxu M/13:
3a MOJHOCTHIO MpaBUIILHO pemeHHoe /I3 1 0TBeThI Ha BCe BOMPOCHI CTABUTCS MAKCHMAJIbHBINA OaJl.
Ecnu 3a1a4un pelieHsl He HOTHOCTBIO MJIM CTYAEHT HE OTBETUJI Ha BOIIPOCH! — OBl BHICTABIISIOTCS
MIPONOPLMOHAIBHO KOJMYECTBY BEPHO PEIICHHBIX U 3aIUIIEHHBIX 3a/1a4.

2. Tlpu nucvmennoti popme 3aIIUTHI, CTYIEHTY IpeAsiaraeTcs peiuTh psj 3aJau Ha 3Ty TEMY.
Kpurepuu ouenxu 1J13:
3a MOJTHOCTHIO MPaBUIIBHO PELICHHbIE 33Ja4l CTABUTCS MaKCUMAaNbHBIA Oayul. Eciau 3a1aun periensl He
MOJIHOCTBIO — OaJUIBI BBICTABJISIOTCS IPONOPIUOHAIBEHO KOJMYECTBY BEPHO PEIICHHBIX 3a/1a4.
B TedyeHue Henenu CTYJEHT TOJDKEH PELINTh HEe MeHee 3-X 3a1a4. /I3 coOTBETCTBYET TeMaTHUKe
ayJIUTOPHBIX 3aHATHI, YTO IIOMOXKET CTYACHTY OCO3HATh 3HAYUMOCTb 3a/IaHUM, IPEIIaraeMbIX IS
CaMOCTOSITEJILHOTO BBIITOJIHEHUS.
Hap HepemeHHbIMY 3a/1ayaMi HEOOXO0AMMO IPOBECTH pabOTy HaJ OMIMOKAMM U CAATh MPENOoJaBaTellto




OueHoYHBIE MEPONIPUATHS

IIponenypa npoBeaeHNsi OLIEHOYHOI'0 MEPONPUATHS U HE00X0AUMbIe MeTOANYECKH e YKA3ZaHUS

(ecnu 3a1auu niepepelIeHbl IPABUWIbHO, 32 HUX BhICTaBisieTcss 20% 0T MaKCUMaIbHO BO3MOYKHBIX
OaJIIOB)

KonrponsHas pabora

KonrtponbHas paboTa npoBOAUTCS B TUCbMEHHON (JOpME BO BpeMsl ayIUTOPHBIX 3aHATHH. CTyaeHTy
BBIJIAETCS MHAMBUAYAIbHBIN BapUaHT C 331a4aMH, 110 IpoiiieHHoi Teme. CTyIeHT T0JKEH IPeCTaBUTh
B MICbMEHHOM BHUJIE PELICHHUE TPEAIOKEHHBIX 33/1a4, 0(OPMIIEHHBIX COOTBETCTBYIOIIUM 00pa3oM.
[Ipu odbopmnenun 3a1au 00s13aTENBHO AeNACTCsl KpaTKasl 3aliCh YCIOBUS 33a/1a4uM, IEPEBOJ]
BHECHCTEMHBIX BeJnuuH B CU, OACHSIONIMIA PUCYHOK, 3aIIMCHIBAIOTCS (PU3NYECKHUE 3aKOHBI U
(hopMyIIbI, EIaI0TCS MPOMEKYTOUYHbBIE BBIKJIAJIKUA U PACYETHI, YKA3bIBAIOTCS €IMHULIBI U3MEPEHUs
(pa3MepHOCTD) 3aMUCHIBACTCS OKOHYATEIbHBIN OTBET.

[IpenogaBaTens mpoBepsieT pabOTy U BBICTABIIAET OLICHKY.

Kpurepun onenuBanus:

5 6aiioB - paboTa BIMOJIHEHA OTJIMYHO, PEIICHBI BCE 3aa4u.

4 bamna - paboTa BEITIOJIHEHA XOPOIII0, €CTh HETOYHOCTH B padoTe.

3 6anna - paboTa BBHIMOJIHEHA YIOBJIETBOPUTEIHHO, €CTh OIIMOKH MU HEIOUEThl B 0(OPMIICHHH,
peleHsl He BCE 3a/1a4H.

DK3aMeH

B cootBercTBuu ¢ npukazamu oT 25.07.2018 r. Ne58/on OO yTBepkaeHUU U BBEJCHUH B JICHCTBUE
«CucreMbl OLICHUBAHUs PE3YIHTATOB 00yueHUst B TOMCKOM MOJUTEXHUYECKOM YHUBEPCUTETE» U
No59/om O6 yTBep:kIeHUH U BBEICHUU B AeiicTBHE HOBOM penakinu «llojgokeHust o mpoBeaeHUN
TEKYIIEro KOHTPOJISI ¥ MPOMEXKYTOUHOM arTtectaniuu B TITY» sx3amen 1o Gpu3nke mpoBOJIUTCS B YCTHOU
¢dopme. CTyneHTy BbIaeTCs SK3aMEHAIIMOHHBINA OHUIIET, COAepKAIIUN TEOPETHUECKHUE BOMPOCHI,
KaueCTBEHHBIC U KOJUYECTBEHHBIE 3a7aun. KaxxIbIil Bompoc OuieTa o1ieHuBaThes 0auioM (BCEro 1mo
6unery 20 6aioB).

DK3aMeH MPOXOJIUT B yCTHOU (hopme.

CornacHo uIkasne OlleHUBaHUs PE3YNIbTaTOB
18-20 6am1oB (OTIAMYHO) - BCECTOPOHHHE 3HAHUS, OTIMYHBIC YMEHHSI U BIIAJICHHE OIIBITOM
MIPAKTUYECKON ACSITENFHOCTH, HEOOXOAUMBIE Pe3yNbTaThl 00y4eHHs CPOPMUPOBAHBI
14-17 GannoB (XOpoI1I0) - TOCTATOYHO MOJTHOE MOHUMAHHE MTPEIMETA, XOPOILINE 3HAHUS, YMEHUS U OIBIT
MIPAKTUYECKON ACSITETFHOCTH, HEOOXOANMBIE Pe3yNbTaThl 00y4eHHs CPOPMUPOBAHBI
11-13 6annoB (yI0BIETBOPUTEIHHO) - TPUEMIIEMOE TIOHUMAHKE MPEIMETa, YIOBICTBOPUTEIHLHBIE
3HAHUS, YMEHUS U OTIBIT MPAKTUYECKOU e TEIbHOCTH, HEOOXOUMBIC PE3yIbTaThl O0yUEHUS
c(OpMUPOBAHBI;

0-10 6annoB (HEYIOBIETBOPUTEIHHO) - PE3YNIbTAThl 00YUEHHSI HE COOTBETCTBYIOT MUHUMAJIHHO
JIOCTATOYHBIM TPEOOBAHUSIM.




OueHoYHBIE MEPONIPUATHS

IIponenypa npoBeaeHNsi OLIEHOYHOI'0 MEPONPUATHS U HE00X0AUMbIe MeTOANYECKH e YKA3ZaHUS

Pe3ynbTarhl mpoMeKyTOYHOU aTTecTaud 0QPOPMIISFOTCSI BEIOMOCTBIO U BHOCSITCS B 3a4E€THYIO KHUKKY
oOy4arormierocs.




MHUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHUS POCCUMCKOM ®EJIEPALIAA

CDe):[epam,Hoe ToCya1apCTBEHHOEC aBTOHOMHOC O6pa30BaTeJ'II)HOe YIpEKIACHUEC

BBICIIIETO 06p8,30BaHI/I$I

«HAIMOHAJBHBIN UCCJAEJOBATEJIbCKUMA TOMCKAM MOJUTEXHUYECKANA YHUBEPCHUTET»

KAJIEHIAPHBII PEVITUHT-TIIAH JACHUATIIMHbI
2019 / 2020  yueOHbIH roa

OLIEHKU1 Jucnunnnaa Jexum 6 Yac.
(DH3HM 32 [Tpakr. 3amstmiist 4 yac.
RO 01171503 A 90- 100 GarwioB
J1a0. zanstIist 4 yac.
B 80— 896amos | [To HampaBlICHHIO: Beero ayz1. pabora 14 yac.
«Xoporo» c 70 —796amos | 18.03.01 —Xumudeckast TEXHOIOTHS; CPC 130 ac,
144 yac.
D 65 —69 Gawios
«YIORILY» HUTOoro
55 —64 GarwioB 4 3e
3aureHo P 55 - 100 GaywtoB 3K33MCH
Heynornersopu
TEIBHO / F 0- 54 6awos
HE3AYTCHO
Pe3yabTaThl 00y4yeHus 0 AMCHMILIMHE |
P 1 IlpumeHsTh 3HAHUSA 00X 3aKOHOB, TEOPHI, YPaBHEHHUH, METOAOB (DU3UKH IPU PEIICHUH 3319 B
poheCCUOHATIBHOM NeATeIbHOCTH
P2 BBINONTHATE PU3HUUECKUIT SKCIICPUMEHT C MPHUBICUCHUEM METO0B MaTeMaTHICCKON cTaTHCTUKU U UT
P13 Buaxers METONAMH TEOPETUYECKOTO U SKCTIEPUMEHTAIBHOTO UCCIIEI0OBAHMS, METOJaMH TIOUCKA M 0OPabOTKH
WHPOPMALNHU, METOJIAMHU PEIICHHUS 3a/1a4 C TIPUBJICUCHUEM ITOTyICHHBIX 3HAHUH
P14 Bianerh OCHOBHBIMH IPUEMAMU 00pabOoTKN W aHaNM3a SKCIIEPUMEHTAIBHBIX AaHHBIX, IIOTYYCHHBIX IPU
TEOPETUYECKUX U IKCIIEPUMEHTANbHBIX HUCCIEN0BAHUAX ¢ UcnoNb30BaHueM 1K U npukiagHbIX NIPOrpaMMHBIX
CPEICTB KOMIIBIOTEPHOI rpaduKu
OueHoYHBbIE MEPONPUSITHUS:
Jns aucuumiiMg ¢ popmMoii KOHTPOJISt — IK3aMeH
OueHo4YHbIe MEPONIPUSATHS Kou- Basuibt
BO
Texkyunii KOHTPOJIb:
TK1 BeinonHenne 1abopaTopHBIX paboT 3 9
TK2 3aiura oTueTa 1o J1abopaTopHOi 3 9
pabote
TK3 3ammra M/13 2 8
IK DNeKTPOHHBIN 00pa30BaTENbHEIN 54
pecype (AOT)
IIpomexyTOYHASI aTTECTAINS: 80
DK3aMeH 20
HUTOT'O 100
DJIeKTPOHHBII 00pa3oBaTeIbHBbII pecypc (IIPH HAJIMYMH):
YyeOHast AeSITEILHOCTD / Kou- Bajuisl
OLCHOYHBbIC MEPONIPUATHS BO
JP1 | Bemomnnenne N3 2 24
P2 | TectupoBanue 30
UTOI'O 54
Kon-Bo 4acos OuenuBawwme | Kon-Bo WUHdopmaumoHHoe
MeponpuaTUs 6annoB obecnevyeHune
Oatal| = 2 Aya. Cam. Yue6Has
g Haval| B & nuTepatypa
3 o s . WHTepH
o na §. 5 Bupg yqeGHou AeATeNbHOCTU NO pasgenam eT Bugeo
(] T - -
T "ﬁﬂe E 2 pecypc | pecypchbli
o bl
1 2|3 4 5 6 7 8 9 10 11
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1 3 |Pa3pen 1. dnekTpomMarHUTHbIE
Korne6aHusi U BOJIHbI.
1 P Tema1. SnekTpoMarHnTHble konebaHus 2 3K OCH1-4|WP3| BP1
Pﬂ2 1 BOJIHbI
Pﬂ3 Tecr 1. 2 3K 2 |OCH 14| WP 1
PR4 CPC lMoaroToBka K 3aHATUAM 1
2 Paspen 2. leomeTpuyeckas ontuka
2 Tema 2. [eomeTpuyeckas onTuka. 2 3K MP3| BP1
OnemMeHTbl OTOMETPUN OpraHu3ma u
P nonynsaumm c oKpyxaroLwemn cpegomn
PEZ Tecr 2. 2 3K 2 |OoCH1-4| WP 1
PO3 Y
P04 NHf,VIBVI,D,y&J‘IbHOG JoMallHee 3aaaHune 10 3K 12 NP1
o
CPC lMoaroToBka K 3aHATUAM 1
3-5 Pasgen 3. BonHoBas ontuka
3 Tema 3. Tema nekunun: HtepdepeHuns 2 3K OCH1-4|WP3| BP1
P cBeTa
Pﬂ2 Tect 3.1-3.2 4 oK 4 OCH 1-4 | P 1
PO3
P04
CPC lNMoaroToBka K 3aHATUAM 1
4 Tema 4. Tema nekuun: Oudpakums 2 3K OCH1 |MWP3| BP1
cBeTa.
TecT 4. 2 oK 2 OCH1-4 | NP1
PO1
P02 |JlTaGopaTopHas pabota Ne 1 4 TK1 4 npP2
PO3 |«N3mepeHre noka3atens npenomnexHus TK2
P[4 |>xnakocTel ¢ NOMOLLLIO
pedpakTomeTpa»
CPC lNMoagroTtoBka K 3aHATUAM 1
5 P Tema 5. Nonspwusauns ceeTa. 2 3K OCH1-4|WP3| BP1
PEZ [ucnepcus ceeta
P03 Tect 5.1-5.2 4 oK 4 OCH1-4 | NP 1
PR4 CPC lNMoagroTtoBka K 3aHATUAM 1
6-9 Pazpen 4. KBaHToBas chusmka
6 Tema 6. Tennosoe usnyyeHue 2 3K OCH1-4 [P 3 |BP 1
P01 TecT 6. 2 oK 2 OCH1-4 | P 1
PO2
PO3 JlabopaTtopHas pabota Ne 2 «M3yyeHune 1 TK1 4 npP2
P04 WHTepdepeHUnn ceeTa Ha Gunpuame TK2
PpeHens»
CPC lNMoagroToBka K 3aHATUAM 4
7 Tema 7. doToadppekT. AdhdekT 2 3K OCH1-4 [P 3 |BP 1
P KomnTtoHa
Pﬂ2 Tect 7. 2 3K 2 |ocH14 WP 1
PO3
P04 HHéElMBMﬂyaanoe [oMallHee 3agaHune 10 oK 12
[4)
CPC lNMoaroTtoBka K 3aHATUAM 1
8 P01]Tema 8. KopnyckynspHO-BOSTHOBON 2 3K OCH1-4 P 3 |BP 1
PO2|oyannsm
PO3|Tect 8. 2 oK 2 OCH1-4 | P 1
P04
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CPC lMoarotoBka K 3aHATUAM 1
9 Tema 9. YpaBHeHnue LLpeanHrepa u ero 2 oK OCH1-4|WP3 | BP1
P01 |npueHeHve
PO2|TecT 9. 2 3K 2
PO3
P4 |lTabopaTtopHas paboTta Ne 3 «OnbIT 4 TK1 4 oonz | P2
®paHka n lepua» TK2
CPC lMoaroToBka K 3aHATUAM 1
10- 13 Pasgen 5. AToMHas u sgepHas
cdomsnka. Pusnka anemeHTapHbIX
yacTuu,.
10 PO1]Tema10. Mogenun atomoB. AToM 2 3K OCH1-4 P 3 |BP 1
PO2|sogopoaa no Bopy.
PAO3|TecT 10. 2 oK 2 OCH1-4 | NP1
P04
CPC lNMoagroToBka K 3aHATUAM 1
11 PO1|Tema 11. BogopogonogobHslie cuctemsl 2 3K OCH 4 MP3 |BP1
P2 |8 KBaHTOBOW MeXaHVKe
PO3|TecT 11. 2 oK 2 [on1 P 1
PO4 [on?2
CPC lNMoaroToBka K 3aHATUAM 1
12 Tema 12. CTpoeHne BaxxHenLmnxX 2 3K OCH1-4|WP3| BP1
ﬁﬂ; CBOWCTB sep
Pﬂ3 Tect 12. 2 3K 2 [OoCH 14| UP 1
PR4 CPC lNMoagroTtoBka K 3aHATUAM 1
13 Tema 13. dunsmka anemeHTapHbIX 2 3K OCH1-4 P 3 |BP 1
PO1|yactuy
PO2
PO3
PO4|Tect 13. 2 oK 2 OCH1-4 | NP1
CPC lNMoaroToBka K 3aHATUAM 1
14 PO
PO2
PO3|CPC MoarotoBka K 3aHATUAM 1
PO4
15 Nekuyusa 1. Tema nekuuu: 2 3K OCH 1-4 (NP3 |BP 1
OneKTpoMarHUTHbIE BOSHbI U UX
CBOWCTBA.
Eﬂ; 1 MpakTuieckoe sansTve . Tema 2 Z TK3 5 |OCH1-4|WP1| BP1
PII3 3V|a£|l-|§|TVIF|Z BonHoBas ontuka. 3awuTa
PRA JlaBGopaTtopHas pabGoTta Ne1 2 2 TK1 2 npP2
3awuTta nab. pabot TK2
CPC lMoaroTtoBka K 3aHATUAM 1
16 JNekuusa 2. Tema nekumn: BonHoBas 2 3K OCH1-4| WP 3| BP1
PO1 JonTtuka
PO2|2. Mpaktuyeckoe 3aHATUE. DNEMEHTbI 2 4 3K 3 [on1-4 NP 1
PO3 |kBaHTOBOW MexaHUKM
PO4
CPC lNMoaroToBka K 3aHATUAM 1 [on1
[on?2
17 PO1|Nekumsa 3. Tema nekunm: SnemeHTbI 2 3K Oon1-4 [MP3 (BP1
P2 |kBaHTOBOMN MEXaHWKK
P03 |/labopaTtopHas pabota Ne2 2 2 TK1 2 npP2
P04 |3awmTa nab. pabot TK2
CPC lNopgrotoBka K 3aHATUSAM 1
18 PO
PO2
PO3|CPC MoaroTtoBska k ak3ameHy 13
P04
UTOIro 3A CEMECTP 14 130 80
AK3ameH 20
O6wmin 06 LEeM paboTbl No 0 130 o

aucLUMnInHe
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Ne
(koA

OcHoBHas yyebHas nutepaTypa (OCH)

Ne (kon)

HasBaHue MHTepHET-
pecypca (1P)

Appec pecypca

OCH

Cagenpes, 1. B. Kypc obmieit ¢pusuku:
yueOHoe mocobue: B 5 Tomax / 11.B. CaBenbes.
— 5-e u3n. — Cankr-IlerepOypr: Jlans, [0.
r.]. — Towm 5: KBanToBas ontuka. AToMHas
¢usuka. Gusuka TBepporo Tena. Gusuka
ATOMHOTO SI/Ipa U 3JICMCHTAPHBIX YACTUI] —
2011. — 384 c. —// JlaHb: 31€KTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/708 (nara
obpamenns: 12.03.2018) — Pexum
Joctyna: u3 KkoprnopartusHoil cetu TITY -
TeKcT: 3JIEKTPOHHBII

NP 1

OnNeKTPOHHbIV KypC

ONEeKTPOHHBIN Kypc

https://stud.Ims.tpu.ru/cours
e/view.php?id=2062

https://stud.Ims.tpu.ru/cours
e/view.php?id=2337

OCH

CusyxuH /1. B. O6mwmii kypc Gu3uku yaedHOe
mocobue: B 5 T. T. 4 : Onruka / /1. B.
CuByxuH. — 3-¢ u31I., cTep. — Mocksa:
dusmatiut, 2013. — 792 ¢. — URL.:
http://znanium.com/catalog/product/944794.
(mata oopamienus: 12.03.2018) - Pexxum
JocTyna: u3 kopnoparusHoit cetu TIIVY .-
TeKcT: 3JIEKTPOHHBII

np 2

Meronuueckue
YKazaHUs K
71a00paTOpHBIM
paboram:

http://uod.tpu.ru/webcenter/
portal/oen/method? adf.ctrl
-state=13nno0xod7 4

OCH

CusyxuH /1. B. O0mwmii kypc Gpu3uku yueoHoe
nocob6ue: B 5 1. T. 5: AroMHas u saepHas
¢uznka . — 3-e m3n., crep. / 1. B. CuByxun
— Mocksa: ®usmariaut, 2008. — 783 ¢. —
URL:
http://znanium.com/catalog/product/944829.
(mata obpamenns: 12.03.2018) -Pexum
Jocryna: u3 koprnoparusHoil ceru TIIY .-
TeKcT: 3JIEKTPOHHBII

NP3

[Ipe3enTanuu
Jexknui B Power
Point- nuunsle
CalThI
npenoiaBarenein

http://portal.tpu.ru/wwwy/sit
es

OCH

Hernad A. A. Kypc pusuku : yueOHHK B
anekTpoHHOM dopmare / A. A. lletnad, b. M.
SIBopckmii. — 9-e nu3z. crep. — Mocksa:
Axanemus, 2014. — URL- —

> http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn
-30.pdf . (mara obpamenus: 12.03.2018) -
Pexxum focTymna: u3 KOpHopaTUBHON CETH
TIIY .- TekcT: 2JIeKTPOHHBII

OCH

Tpodpumora T. U. Kypc pusuku: yueOHUK B
anekrpoHHOM (opmare / T. Y. Tpodpumona. —
20-e u3x., crep. — MockBa: Akanemust, 2014.

URL: http://www.lib.tpu.ru/fulltext2/m/2014/F
N/fn-98.pdf (nara obparuenus: 12.03.2018) -
Pexxum noctyna u3 KOpnopaTuBHOM CeTH
TITY .- TekcT: 3JIEKTPOHHBII

Ne
(koA

Ne (kon)

Bupeopecypchl (BP)

Appec pecypca

aon

Jlanpcoepr, I' C. Onrtuka: yuebHoe nocobue /
I'. C. Jlauncbepr. — 7-¢ u3g. — Mocksa:
OU3BMATIIUT, 2017. — 852 c. — Teker:
JJEKTPOHHBIH // Jlansb: JJIEKTPOHHO-
O6ubnuorevHas cucTema. URL:
https://e.lanbook.com/book/105019 (mata
obpamenns: 12.03.2018) — Pexum nocryma:
13 KoprnoparusHol cetu TITY

BP 1

MynbeTmMenuitHoe
COIIPOBOXKICHHE
Kypca pU3HKu:

https://mipt.ru/online/genph
ys/

[orn

Ontuka: yuebnoe nmocobue / B.C. AKMHBIINH,
H.JI. HWcrommna, H.B. KanenoBa, .1.
Kapkogckwmii; mox penakiueir C.K. Crageesa.
— Cankt-ITerepOypr: Jlans, 2015. — 240 c.
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https://e.lanbook.com/book/708
https://stud.lms.tpu.ru/course/view.php?id=2062
https://stud.lms.tpu.ru/course/view.php?id=2062
https://stud.lms.tpu.ru/course/view.php?id=2337
https://stud.lms.tpu.ru/course/view.php?id=2337
http://znanium.com/catalog/product/944794
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4
http://uod.tpu.ru/webcenter/portal/oen/method?_adf.ctrl-state=13nno0xod7_4
http://znanium.com/catalog/product/944829
http://portal.tpu.ru/www/sites
http://portal.tpu.ru/www/sites
http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf
http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-30.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-98.pdf
https://e.lanbook.com/book/105019
https://mipt.ru/online/genphys/
https://mipt.ru/online/genphys/

— ISBN 978-5-8114-1671-4. — Tekcr:

JJIEKTPOHHBIH // Jlanb: JNIEKTPOHHO-
OoubnuoTeuHas cucrema. — URL:
https://e.lanbook.com/book/56605 (mata

obpamenns: 12.03.2018) — Pexum mocryma:
13 KoprnopartusHol cetu TITY

0O | Tropun 10. Y. ®usuka. Onruka: ydeOHHUK /
3 Tropun IO. 1., Yepnos U. I1., Kprouxos fO.
0. — Tomck: Usa-so TITY, 2009. — 240 c.

URL: http://www.lib.tpu.ru/fulltext2/m/2012/
m153.pdf..- Pexxum moctyna: u3
kopnoparusHoi cetu HTD.- Tekct:
9JIEKTPOHHBII

000 | Tropun 10. U. ®usnka. Ksanrosas ¢usuka:
4 yueonuk / Tropun 1O. U., Yepros U. I1.,
Kprouxos 1O. FO. — Tomck: U3a-so TIIY,
2009. — 320 c. —

URL: http://www.lib.tpu.ru/fulltext2/m/2012/
m152.pdf. (nata obpamenus: 12.03.2018) -
Pexxnm mocTyma: U3 KOpHopaTHBHON CETH
TITY.- TekcT: 3JIEKTPOHHBII

Tiopun, HO.U. Omsuka. SnepHas ¢usuka.
Oduznka 3JIEMEHTapHBIX YaCTHIL.
Actpodusuka: yueonuk / F0.1. Tropun, U.I1.
UYepnos, [0.10. KproukoB. — Tomck: TIIY,
2009. — 252 c. — ISBN 978-5-98298-647-

7.— TeKCT 31MeKTPOHHBIH // Jlanb:
3JIEKTPOHHO-OubMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/10284 (mara

obpamenns: 12.03.2018) — Pexum mocryma:
n3 KoprnoparusHol cetu TITY
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