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®enepanbHoe rocylapeTBeHHOe Glo/KeTHOE 06 Pa3oBaATEIbHOE yupexaeHHe BhICHIEI0
npogeccHOoHAILHOro 06pa3oBanus
« TOMCKHH I'OCYJJAPCTBEHHBI YHUBEPCHTET CUCTEM YIIPABJIEHUS U
PATAOSJIEKTPOHUKHA (TYCYP) »

YTBEPXIAKO
lInpeKTﬁ]S/“aenapTameHTa oGpasosanus

,/ /‘5L«Q, ILE.Tposin
«Z/ 28 2016 r.

PABOYAA IPOTPAMMA YYEBHOM JUCIIATLIHHBI

PHU3IUKA
(HanMeHoBaHHe yueGHON NMCIIHILTHHBI)
YpoBenn ocuoBHo#t 06pasoBaTennbHoOili HporpamMmol OakajaBpuar

(baxanaspuart, MarucTparypa, ciellHaIHTET)

Hanpasnienne(s) moarorosku (cnennansuocts) 09.03.01 "HndopmMaTHKA B BLIYHCIHTEILHAN TeXHAKA"

(no/1HOE HAHMEHOBAHWE HaNpaBJIeHHS TIOArOTOBKH (cnenHanbHOCTH))
IHpodpunan(u) "' ABTOMATH3HPOBAHHOE YNpaBIenHe GH3HEC-NPOIeCCAMH H dbunancamu'

(nonHoe HaMMeHOBaHHe NPOQUIIS HANPaBJIEH s NOATOTOBKH (crienaIbHOCTH))
®opma oGyuenus ouHas

(ouHas, o4HO-3a04Has (BevepHss), 3a04Has)
PakyiasTer (PBC) hakyabTeT BLIYACIHTENLHBIX CHCTEM
(COKpaIleHHOe H MOJTHOE HAUMEHOBAHHE dakynbreTa)
Kadeapa JKOHOMHIECKOH MATEMATHKH, HHPOPMATHKH H CTATHCTHKH (OMHC)
(CoKpalleHHOe U MONHOe HaHMeHOBaHHe Kadeapbl)

Kypc 1,2 Cemectp 1-3

Yuebnprii niaan na6opa 2016 _ropa HOCJeIYIOMIHX JIeT.

Pacnipenenienne paGouero Bpemenn:
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1 | Jleknun 20 | 20 | 20 60 | wacos
2 | JIaGopartopuble paborel 16 | 16 | 16 48 | uacos
3 | IlpakTHYeckne 3aHATHA 18 | 18 | 18 54 | 4aca
4 | Kypcosoii npoexrt/pa6ora (KPC) 4acoB
(ayauTopHas)
S | Beero aynatopusix sanatuii (Cymma 1-4)| 54 | 54 | 54 162 | wacos
6 M3 Hax B ANTEepakTHBHOI (Gopme 93COoB
7 | CamocTosiTennnan paboTa CTyqeHTOR 54 | 54 | 54 162 | waca
(CPC)
8 | Bcero (6e3 3x3amena) (Cymma 5,7) | 108 | 108 | 108 324 | wuaca
9 | Camocr. pa6ora na noaroToBKy, caauy 36 36 72 | aaca
3K3aMeHa
10 | O6wmas TpynoemkocTs (Cymma 8,9) | 144 | 108 | 144 396 | uacos
(B 3a4eTHBIX eMHANAX) | 4 3 4 11 | 3ET
3aver 2 cemecTp Jng. 3aver ceMectp
Jx3amen 1,3 cemecTp
Tomexk - 2016
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Paccmor p€Ha U 0,"1()6}7\.‘]((\ Ha 3aC€aaHnun I\"ll(l)C,lDbI

npoTokosa Ne OT«  » 20 1

JIHCT corsiacoBanuii

PaGouas mporpamma cocraBneHa ¢ y4érom TpeGomammii PexepaisHoro I 0CYIapCTBEHHOIO
obpa3soBarenbHOro CTaHAapra Beiciiero obpasosanus (OI'OC BO) mo HaIIPaBICHHUIO TOJArOTOBKH
09.03.01 "UudopmaTHka M BBIMHCIHTENbHAS TEXHHKA" (YPOBEHB OakaiaBpuara), yTBEPKIEHHOTO
npHkazoM MuHucTepeTBa o6pasoBanus u Hayku Poccmiickoit ®enepanmu ot 12 smBaps 2016 . Ne S,
pacCMOTpeHa M YTBEPXK/ICHA Ha 3acefanny Kadenps! ¢pusnku 20 anpens 2016 r., mpotokon Ne 113,

Pazpaboruuxu
W/ (/? >
npodeccop kabeapsl GHIHKH 0O.B.Boepojuna
(nomxHOCTE, Kadrepa) (ngnrmce) (D.H.0)
3aB. kadenpoii _¢uzuku npodeccop ,/ E.M. Okc
(zomkHOCTH, Kadenpa) @hmes (®.H0.)

PaGoyas nporpamMma corniacoBata ¢ (paKysIbTeTOM BBIYHCITHTEIBHBIX CHCTEM, npopHnupyoLei U
BRIy CKaroLeH kadeapoii HanpasjieHUs NOArOTOBKH

Hexan __dakynpTera BoIYHCIUTENBHBIX cHeTeM (PBC) W E.B. Hctureuesa
(nassanue daxymprera) (noanuce) / (O@1.0)
//‘.
3as. npodummpyromeit kadenpoit ,,,“,,_—wffé;/
OKOHOMHYECKOH MaTeMATHKH, HHPOPMATHKH M CTATHCTHKY ( SMI/IC) an W.I". boposckoii
(nasBanue Katheape) Ve (moutice) (®.H.0)

{

o ~

ar (v ,'/ — ”/
3aB. BeIyCKarolel kadenpoi e
IKOHOMHYECKOH MaTeMaTHKH, HHDOPMATHKH U CTATUCTHKH ( DMUCY yd H.I'. bopoBckoii
(uassanue kadenphl) f (}xﬁucs) (®H.0)
DKCHepThl: :
Mertoauct kabeapbl GU3HKU TN L A.B.Menosuuxk
(mecto paGoThl, 3aHHMaeMas JOMAHOCTS ) (nommuce) (@ H.0)

Mertomuct kadeapst IMHC %f// // /. %?Wx«ae_(%

(mecto paBoTel, 33HUMBREMAR JOIDKHOCTS ) (rommce) (®H0)
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1. leaun v 3aga4H AHCIHILITHHBI

Lens nsyuyenns aucuuniubsl " Gusnka " - 1oaroropka OYAymero  BHINYCKHUKA K
IIPOH3BOICTBEHHO-TEXHOIIOTHYECKOH, 3KCIIEPHMEHTAIbHO-HCCIICI0BATENBCKOH, MPOEKTHO-
KOHCTPYKTOPCKOH NEATEeNbHOCTH, GOPMHUPOBAHHE Y CTYINCHTOB LEIIOCTHOTO MPEICTABIEHUS O SBICHUAX U
3aKOHAX OKPYXKalOLEro MUpa B HX €INHCTBE H B3aHMOCBSI3H, BOOPYKeHHe 6akalaBpoB
(byHIaMEHTaNbHBIMH, KOMIUIEKCHBIMH 3HAHHSMHU O MUPE TIPHPOJIbI, O3HAKOMIEHHE CTYIEHTOB C
Hay4HBIMH METOJAMH [103HaHHs, BBIPaOOTKA HAaBBIKOB BIIAJICHHs HMH Ha YPOBHE, HEOOXOIMMOM JIIA
pelenys IPaKTHYECKHX 3a/1a4, BO3HUKAIOIIUX [IPH BBIMOJHEHHH MPO(HECCHOHATBHBIX 00I3aHHOCTEN

3ajauy TUCHUIUIMHEL Pa3BUTHE CIOCOOHOCTH UCTIONB30BAHMS 3aKOHOB (PU3HKH B TPO(ECCHOHANBHOM
HeATENIBHOCTH; CIIOCOOHOCTH UX IPUMEHEHH VTS MIPUHATHA PeHIeHHid; CriocOOGHOCTH coGHparh,
0600mars, oOpabaTeiBaTh H HHTEPHPETHPOBATH HHGOPMALIHIO, HEOOXOMUMYIO I (POPMHPOBAHHS
CYXKJEHHH IO COOTBETCTBYIOLIUM HAYYHBIM MpobiieMaM.

2. MecTo IHCHMNVINHBI B CTPYKTYPe NPOrpaMMbl faKaaBpHara:

JlMcuuIuInHa BXOJUT B cocTaB 0a30Boif yacTH nporpaMmel 6akanaspuara. b1. B.12. OcBauaerca B [ - 3
ceMecrpax. JJis ocBOeHHs AUCIUIIIIHHB HEOOXO0MMO 3HAHHE OCHOB MU ((PEPEeHIIHAILHOTO U
HHTErpalbHOr O HCUHCIIEHHS, BEKTOPHOH anre6pbl, 0CHOB BEKTOPHOIO aHATH3a, TEOPHUH
mddepeHINATBHBIX YpaBHEHUH, OCHOB TEOPHH BEPOSTHOCTEH H MATEeMAaTHYECKOH CTATHCTHKH.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS THCHHILIHHBL:

Wsyuenne nucuuiunasl «OH3HKay HalpaBieHO HAa GOPMHPOBAHHE CIEAYIONMX KOMIIETCHIIHI:

OK-7

CnocoGHOCTH K cCaMOOprasM3aiii H caMo00pa3oBaHMIO.

1. JIoimxeH 3HaTh OCHOBHBIE CIIOCOOBI CAMOOPTaHH3AIMH B caMO00Pa30BaHHUs.

2. JIoIKeH YMETB HCIIOJIB30BATh CAMOCTOATEINBHO HOJYYeHHbIE 3HAHUS NP OOBSICHEHHH PE3yITaTOB
OKCIIEPUMEHTOB, IPUMEHSTH 3HaHHA B 00J1aCTH PU3HKH JUTS OCBOCHHSA 001enpodhecCHOHATBHBIX
JUCHHUIUIMH ¥ PEeleHHs NpodeccuoHaNBHBIX 3a1a4.

3. JloymkeH BIIaIeTh HABBIKAMH CaMOCTOSTENBHOTO HCIOIB30BAHMS HCTOYHUKOB HOJTyIeH s HHPOpMAIHH
B HETUITHYHBIX CHTYaIlUAX.

OIIK-§

CrocoOHOCTH pelaTh cTaHAapTHHIE 3a1a4d MPO(ecCHOHATBHOM NeSTeNbHOCTH Ha OCHOBE
uHpOopMauKOHHOH 1 GubIHOTrpadIecKoil KyIbTYPHI ¢ IPHMEHEHHEM HH(POPMAI[HOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH M C y4eTOM OCHOBHBIX TpeboBaHHI HH)OPMAIIMOHHOM G€300aCHOCTH.
1. JIoykeH 3HAaTh OCHOBHOM KpYT HpoGJIEM 110 HAIIPABJICHHIO JEATENbHOCTH, 6a30Bble MPHHIHUIIL! H
METOJIbl UX PEUICHHS, OCHOBHEIE CIIOCOOBI U CPECTBA MONYUCHUS, XPAHEHUS H TIEPEPaCOTKH
HH(OPMAIMH C HCIIONB30BAHHEM BOSMOKHOCTEH COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH, 00s3aTeNbHble TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB

2. JIo;xeH yMeTh HCIIONIB30BaTh METOIbI IOYUEHHS U C1I0CO0BI 06pabGOTKH JAHHBIX, HEOOXOMIHMBIX UL
pelueHus npobIeMsl, HCIIOIL30BATh CPECTBA IIONYYEHHUS, XPAHEHHS H TIepepaboTKH HH(POPMALHH IS
HAITUCaHUs OTYETOB 110 TabopaTOpHBIM paboTaM. Mcnonp3oBaTh porpaMMel 06paboTKH U
HpeCTaBIeHUs pe3yabTaToB. CTPOro BBINOIHATE 00s3aTebHbIE TPeGOBAHMI HOPMATHBHEIX JJOKYMEHTOB
3. JIo/mKeH BIafeTh METOONIOTHEH TEOPETHUECKUX H IKCIIEPHMEHTAJIBHBIX HCCIET0BAHHH 10
HaNpaBJICHUIO IEATEILHOCTH, HaBbIKaMH 00paOOTKHU ITOJIyYeHHBIX PE3YIbTATOB M IIPEACTABICHHS HX C
Y4eTOM 00s3aTeNbHbIX TPeOOBaHHI HOPMATHBHEIX TOKYMEHTOB
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4. O6beM THCUMIIMHBL H BHIBI y4eGHO# paboThi

O611as TPYAOEMKOCTb JHCHMILTMHBI COCTABIAET 11 3a4YETHBLIX € AHHHIL,

Bun yue6Hoii paGosi CemecTps
Bcero uacos ] 3 .
AyanTopHble 3ausTHA (BCEro) 162 54 54 54
B ToMm umcre:
Jlekuun 60 20 20 20
Jla6opatopusie padoTs (JIP) 48 16 16 16
[TpakTuyeckue 3austus (I13) 54 18 18 18
Camocronrensnas paGora (Bcero) 162 54 54 54
B Tom uucne:
lMpopabGoTka ekumMoHHOro MaTepnana 45 15 15 15
[Noxaroroska oT4eTos no naGoparopHsim paboram 36 12 12 12
H3yuenne gononuutensHol nuteparyphi 36 12 12 12
Bhinosnxenne MHAMBHIYANLHBIX 320aHHI 110 OCHOBHBIM
pasjenam nporpammsi 45 15 15 15
MoaroToska k 3x3ameny 72 36 36
Bun npomexytounoit attectaumu (3aver, IK3aMEeH) 3 3 3
OG6was TpynoemkocTs yac 396 144 108 144
3auetnbie Exuamun TpynoemkocTn 11 4 3 4
5. Coneprkanne AMCUHILIAHDBE
5.1. Pa3nesibl AHCUMILIMH H BHABI 3aHATHI
oL EL 8
No " E é E é E % % \gg DopmupyeMsle
i aMMEHOBAHME pa3fieNia JUCHHMILIHHG] z &5 g8 x| 58 KOMIIETEHITHH
S S8 E8| ¢F| 8]  (OKoOmK
S A
1. Mexannka 6 8 6 18 38 OK-7, OIIK-5
2. Monexynspuas usuxa u TepmozuHamMuka 6 4 6 18 34 OK-7, OIIK-5
3. OnekTpuuecTBo 8 4 6 18 36 OK-7, OIIK-5
4. Maruetusm 8 8 8 18 42 OK-7, OIIK-5
5. Konebanus u Bommsr 6 4 6 18 34 OK-7, OIIK-5
6. Bonxosas onruka 6 4 4 18 32 OK-7, OIIK-5
7. KBaHTOBas onTHka 5 8 5 12 30 OK-7, OIIK-5
8. KBanToBas usnka u pusuka atoma 5 8 5 12 30 OK-7, OIK-5
9. DneMeHTBI (U3HKH TBEPIOTO Tena 5 - 4 15 24 OK-7, OIIK-5
10. | ®usnka atomuoro snpa u 3NeMEHTAPHBIX YACTHIY 5 = 4 15 24 OK-7, OIIK-5
Hroro 60 48 54 162 324
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5.2. Coepskanue pa31e/IoB JHCUHIIHHET (110 JEKIHAM)

Ne
n/
n

Haumenosanue
pazzenon

CogaepxaHnue pa3nenon

Tpynoem
KOCTh
(qac.)

DopMupyemsl
e
KOMITETEHIHH
(OK, OI1K)

1 Cemectp 20 uwacoB

Mexanuxa
Kunemaruxa

IlpenMer W 3ajaum AMCUMIUIEHBL Bceobimuii XapaxkTep 33aKOHOB
npuposbl. Ponbh ¢usHkA B Hayke M Ku3HH, B (DOPMHPOBAHHH
IpOGECCHOHATLHBIX 3HaHHIA, OcHoBHBIE KHHEMaTHYeCKUe
XapaKTePUCTHKH JBHIKEHUA: CKOPOCThL H ycKopeHue, HopMansHoe u
TaHreHIMaIbHOe  yckopenue.  Kunematuxa — BpamarensHoro
ABYDKEHHA. YrIOBasg CKOPOCTh M YIVIOBOE YCKOPEHHE, MX CBA3h C
JIHHEHHOM CKOPOCTHIO H YCKOPEHHEM.,

Hunamuxa

WuepimanbHele ¥ HeHHepUMANBHBIE CHCTEMBI OTCYeTa. 3aKOHbI
Hbtotona. 3akoH coxpaHeHus ummynbca. KnneTHueckas JHEprus.
KoncepparuBHble CHibl M cHcTeMbI. IToTeHMaTbHAS 3Heprud. CAsb
MEXIy MNOTeHUMANbHOH 3Heprue M CcHIOH. 3aKOH coxpaHeHHs
MEXaHMYECKOH JHeprud. J[IMHAMHMKA BpAaIIATENBLHOTO JBHKEHHA
TeEproro Tena. MoMeHT wuHepuMH. MoMeHT cwibl. MoOMEHT
MMITybca. 3aKOH COXPaHEHHS MOMEHTa MMITYJIbCa. TpexmepHoe
BpalleHne TBepaoro Texa. [upockorn.

Pensrusucrckas
MeXaHHKa

Iocrynatet OifHinTeliHa. IpeoGpasosanus Jlopenna.
OTHOCHTENBHOCTh MOHATHIA: OJHOBPEMEHHOCTD, JUTHHA, NPOMEXYTOK
BpeMeHH. PelIATHBHCTCKaA HMHAMUKa. PelsTHBHCTCKME BBIpaXeHHS
AT MAMITYNbCA, KHHETHHECKOH M [ONHON 3HeprHd. B3auMocesash
MacChl H 3Heprun. DHeprus noxkos. [IpHHIUAT SKBUBANEHTHOCTH CHIL
HHEPLHH H CWI TArOTeHHs. OCHOBHBIE NONOXKEHHA OOIIeH Teopu:
OTHOCHTEJILHOCTH.

OK-7, OHK-5

Monekynsipuasi
du3uxa

H TEPMOAHMHAMHKA
Cratuctuka

YpaBHEHHA COCTOSHMA HAEATHHOTO rasa. Hsonponeccrr uaeansHoro
raza. TennoeMKOCTh WOEATBHBIX a30B, 9HCIO CTeneHeif cBO6OIBI.
Ypasnenue Maitepa. Knaccuaeckue craTHCTHKH, CKOpOCTH ra3zoBbix
Monexyn. OyHKUHS pactipeneneHns MakcBela MO MPOSKLUAM M
a0COMIOTHBIM 3HAYEHHAM CKOpOCTEH. QyHKUMA  paclpefe/icHus
Bonbumana. Bapometpuueckas dpopmyia.

TepMoauHaMuka

Tepmonunamuueckue ¢ynkunu. Ileproe Hagao TEePMOAHHAMHKH.
[Muxn Kapuo. ObGpaTtuMble n HeoGpaTHMbie NPOLECCHl. JHTPOMHSL.
CrarucTiueckuii cMpicnt 3HTpormn. U3smenenne SHTPOIMH MNpH
o6paTiMbIX M HeOOpaTHMBIX  TIpoLeccax. Bropoe  Hawaio
TepMonvHaMukH. [lpuHumMn BospactaHust SHTpomuH. CyIIHOCTH
npo6iieMbl  TEIUIOBOM  cMepTH  BceeneHHOM. Tpetse  Hagano
TEPMOAMHAMHUKH,

OK-7, OIIK-5

DJIeKTPHYECTBO

OJEeKTPHUIECKHit 3apsJl. 3aKOH COXPaHEHHS HIEKTPHIECKOro 3apaja.

3akon Kynona. Hampssk€HHOCTH 3MeKTpHeckoro nojis. CHIOBbIe
MMHUY. TIpHHLMN Cyneprio3dimy sneKTpuueckux noned. Teopema
Octporpanckoro-I'aycca TSt BEKTOpa HANPSDKEHHOCTH
SNICKTPHYECKOro  MOJIs M ee  MCHOMb3OBaHHE [Js  pacdeTa
SNeKTpHaeckux nonel. IloteHuuan. Casb Mex Iy HANPKEHHOCTBIO
SNEKTPOCTATHYSCKOTO TI0Jis W TIOTEHLMANIOM. PasHOCTh NOTEHLIMAOB.
LIMpKysuns BeKTOpa HAaNpsKEHHOCTH 3MEKTPOCTATHYECKOTO OIS,
[lonspuzanms  gHINEKTPHKOB. CerneToaNeKTPHKH. Bekrop
JJIEKTPHYECKOrO  CMELICHHA (dMeKTpUYecKas HWHaykims). IloTok
BCKTOpa JICKTpHIECKOTO cMemeHns. MaMenenue rektopos E u D Ha
TpaHHIle pasfiena JBYX JIMIIEKTpHKOB. CBONCTBO 3aMKHYTOMH
NpoBOAAMEH  060/M09KH.  DnekTpoéMKocTb.  KOHAEHCATOpHI.
CoennHeHHe KOHIEHCATOPOB. DHEPrHS 3apSKEHHOTO MPOBOAHHKA.
OHeprus 3apMKEHHOTO KOHIEHCATOpa. DHEPrHs AIEKTPHYECKOTO
nojd.  [locTosumeiit  snmexktprdeckuit  Tok. IDIoTHOCTE  ToOKa.
OnexkTponBuxymias cuna.  OGOGIEHHBIA  3akoH Oma i

OK-7, OIIK-5
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HEONHOpogHOro  yyacTka uend. [lpasmna  Kupxroda  gns
PasBETBIEHHBIX Lenel. MomuocTs Toka. 3akon Jhxoyns-JleHua

2 Cemecrp

4. | Marderusm Bekrop MarHuTHOH MHIyKIuu. 3akod buo-Capapa-Jlannaca u ero 8
TIPHMCHCHHE K pacu&€Ty MarHuTHBIX mojel. [[BIKeHHEe 3apskeHHBIX
HacTHIl B JJIEKTPOMArHUTHBIX nosiiX. Teopema I'aycca ana Bektopa
MarHUTHOH MHAYKUMH. TeopeMa O UMPKYIALMH BEKTOPA MArHHTHOMN
MHAYKUHY U €€ NpUMeHeHHe g pacuéta noaeit. [Toie conenonna u
Topouxa. Cuna Amnepa. KoHTYp ¢ TokoM B MarHMTHOM nojte. Cuna
Jlopenua. Oddexr Xoana. HamaruuueHHOCTS. Hanpsxénnocts OK-7. OIK-5
MAarHWTHOrO MnoJs. MarnuTHas mpoHHuaeMocTs cpenbl. Teopema o ’
LUMPpKYJIALMHE  BCKTOPAa  HANPSHKEHHOCTH  MAardHTHOIO  TIOJIA.
Huamarnetusm. IlapamarseTism. ®eppomarsetsm.  PaGora no
NIEPEMELIeHHIO MIPOBOJAHHKA C TOKOM B MAarHMTHOM Moje. SIBienue

3NEKTPOMAarHATHOH HHITYKIHHA. SBnenue CAMOHHIYKIHH,
HHpyKTHBHOCTE.  DHeprus  MarHMTHOTrO MO, YpaBHeHus
Maxkcsenna.
5. | KonteGauns u OcHOBHOE ypaBHeHHe rapMOHHYECKHX KOJNeGaHH. Kone6arenburle 4
BOJIHBI CHCTEMBI. Meron BEKTOPHBIX JHarpaMM. Crnoxenue
B3aUMHONCPNCHIMKYIAPHBIX kosteGanuii. CBOGONHBIE 3aTyXaiomue
KoneGanus xonebannsa. Ilapamerpsl 3aTyxamomwmx koneGaumii: k03¢ duLeHT

3aTYXaHMd, BPEMA peNakcalid, JOTapu(MHYECKHH meKpeMeHT
3aTyXaHMs, NOOPOTHOCTh. BbiHykneHHble Kone6Ganus, Pesonanc.
CeoGomuble snektpuueckne koneGaHus B KOHTYpe 6e3 aKkTHBHOrO
conpotusieHns.  CBOGOIHBIE  3aTyXarommue JNEKTPHUECKHE
KoneGaHus. BBIHYKIeHHbIE SIEKTPHUECKHE KOjeGaHHA. Pe3oHaHc
TOKA 1 HanpsokeHus. Llenu nepeMennoro toxa. OK-7, OIIK-5

Bosnsl Vipyrue BOJHBI H HX XapaKTepUCTHKH. YpaBHEHHS TIUTOCKOH W 2
chepudeckoii BonH. Pazosas ckopocTs. Crosume BOMHBL ekt
Homnepa. Cpoiictsa u ocoGennocTn PaclpoCTpaHEeHUs aKyCTHYECKHX
BOJIH B Pa3/IMYHEIX Cpe/ax.

OJEKTPOMAarHUTHbIE BOJHBI M HX XapaKkTepHCTHKH. Bexrop Ymosa-
Hoitntuara.  CaolicTBA M 0cOBeHHOCTH pacnpocTpaHeHUs
SIEKTPOMArHHTHBIX BONH B PasiMYHBIX cpefax. BIKHAS H DaisHss
30Ha M3JTydaTens.

6. | BonnoBas onTuka Hnrepdepenmin  crera. Omeir - FOnra.  Bpemennas u 6
TIPOCTPAaHCTBCHHAA KOrepeHTHOCTh. HHTepdeperuns npu otpaxenun
OT ILTOCKONApanensHOM NmacTHHKM B KiuHA. Koabua HeoTowna,
Hpuuuun Tioiirenca-®perens. Merox 30H ®penens. Tuppakups
OpeHena OT KPYIJIOro OTBEPCTHA H OT KPYIJIOro HENpOo3pavHoro
Aucka. Jluppakuus @paynrodepa ot menn. Hudpakunonnas OK-7, OIIK-5
pel€Tka. Yrnosas JMCHEpCHA M paspellaromas  CrocoGHOCTS
PeeETky. Jluppakuns peHTreHOBCKHX jtyuel. EcrecTBeHHBIH H
NOAPU3OBAHHBIN CBeT. 3akoH Mamoca. 3akoH Bproctepa. [IsoifHoe
Tydenpenomienue. Jlucnepcus cBeta. PaccesnHe M moryomenue
cBeTa.

3 Cemectp

7. | KBanToas ontuka |Temoroe u3TyqeHue. AGCOMIOTHO 9€pHOeE Telo. 3aKoH Kupxroga. 5
3akoH Credana-Bonbimana. 3akons! Buna, KsanTosas rHTIOTE3a
I[Tnanka. CoiicTea GoTOHOB. ®otoaddexr. Topmostoe

PCHTTEHOBCKOE H3MyyeHue. Dpdext Komnrona. Jlasnenye cpera.

OK-7, OIK-5

8. | Keantosas ¢usuka [[unoresa ne Epoiina. CootHomenue Heonpenenénnocreii 5
H ¢pH3UKa aToMa Iefizen6epra. Kopmyckynspro-BosiHoB0i nyaiusm. Bonrosoe
ypaBHenye [lpenunrepa. ®usHueckult cMpic Y-yrkuun. Cumeicn
KBaHTOBBIX YMcen. [Ipunumn IMaynn. Jipmwxenne cBo6oaHOMN
dactuel. KBantoBanue sHepruu siexrpona s OIHOMEPHOIH OK-7, OIIK-5
NOTEHIHANBHOR siMe. KBauTOBBII rapMoHIYeckuii OCHHIJIATOP.
[poxoxaenne gacTuim 4epes NOTeHILMaIbHbIH Gapsep.
3aKOHOMEPHOCTH B aTOMHBIX cnextpax. Mogene atoMa Pesepdopaa.
Mopnens atoma Bomopoma Bopa. Ombir ®panka u I'epua.
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XapakTepuUCTHUECKOE  PEHTTCHOBCKOE H3NydeHHe. 3aKkoH Mo3zim.
HuBepcus nacenénnocrell. CIOHTaHHOE H BHIHYXIEHHOE W3TyYCHHA.
INpuHuMn paboThl fazepos.

InemenThl Gpu3ukH |TepMoauHaMideckmii U cTaTHCTHdeckMit cnocoGel  OMMcaHus
TBEp0ro Tejia KOJLIEKTHBA YacTull. XuMHYecKkull noteHmasn. GepMHOHBI ¥ GO30HbI.
Dynkuus pacnpenenenns. ITousitne o asoBoM npocTpaHcTBE
MHKPOYACTHI| M €ro KBaHToBaHHH. [LI0THOCT cocTosHud. OyHKIMA
pacnpenencHUs HEBbIPOXKIAEHHOro raza (Makcesesuia-bonbumMana).
DyHKUMA pacnipe/ieieHHs BBIPOX/ICHHOrO raza (pepMHOHOB (DepMu-
HAwupaka). Oweprus Pepmu. OyHkuus pacnpeseneHus boze-
OfiHmrelina. TemnepatypHas 3aBHCHMOCTE 3JEKTPONPOBOIHOCTH
METaUTOB. DHEPreTHYECKHe 30HBl B KpUCTAUIAX. MeTamnsl.
Homynposonnukn.  Quonexrpukd. CoOcTBeHHas M NpHMecHas
TIPOBOAHMOCTH [IOMYIPOBOAHUKOB. OGpa30BaHHe H NPHHLMI paboTHI
\p-n-niepexona. Juon. Tpuoa. ConHeunsie 3meMeHTHI.

OK-7, OIIK-5

10

Ousnka atomuoro  |CocTas pagHOaKTHBHOTO H3MTyueHHs [IpOTOHHO-HEHTPOHHAS MOJENb
sapa u anpa. CuibHOe B3auMonelicTBHe HYKIOHOB. COCTaB W pa3Mep fipa.
3MEeMEHTapHbIX Hedexr Macchl, sHEPTHS CBA3H HYKJIOHOB B sjpe. 3aKOHOMEPHOCTH
4acTHI o- ¥ B-pacnana. Cna6oe B3anMoseiictue. aMMa—H3TydeHue. 3akoH
PanloakTHBHOrO pacnaja.

OcHoBHbIE THITB AEPHBIX peakuuii. Liennas peakuus neneHns aaep.
OcHOBHBIE CBENIGHHS O SAEPHON IHEpreTUKe

TepmosnepHeiit cuntes. IIpo6neMbl yNpaBISEMBIX TePMOSIEPHBIX
peakuui.

Knaccuduxaiys sneMenTapHbIX 4acTHIL AHTHYACTHIGL. AJPOHBI H
NeNTOHBL. 3aKOH COXPaHEHHS IENTOHHOTO 3apsna. Knaccuduxamus u
CTPYKTYpa aipoHOB. Me30HbI, GapHOHEI, rHIIEPOHBI. 3aKOH
coxpaHeHus 6apuoHHoro 3apsifa. Ksapku. BaanmopelicTeue

KBapKoB. [ FOOHEI .

CpaBHHTENbHbIE XapaKTEPHCTHKH HeThIPEX BHAOB B3aHMOICHCTBH,
CYUIECTBYIOIIUX B MPUPOJIE

OK-7, OIIK-5

5.3. Pazaesibl IMCUMILIMHBI H MEKAHCUHIIIHHAPHbIE CBSI3H ¢ 00eCneYnBAIOLIHMH (NpeabLIYIHMH) H

obecneynBaeMbIMH (HOCHelllelllﬂMH) AUCHHIVIHHAMH
,HJIH OCBOCHHA pa3jieNloB JUCUHILIHHBI «PH3uka» HEeo0X0 UMbl 3HaHWA, TIOJYYCHHBIE B IIKOJIE U noxy4yaemsole
napaiCjibHO IIPU U3YYCHUM NUCITHILIUHBI «MareMaTHKay.

Ne HaumeHosanue obecnedHBarOIpX (MIPEALLAYILIX) H Ne Ne pazfiesioB naHHOM JMCHUILIMHET B3 Tabn. 5.1, mis
n/n olecrneynBaeMbIX (OCNEYIOINX) TUCIHILTHH KOTOPBIX HEOOXOIMMO U3YTIeHHe 00eCedHBAIOMHX
(npeapiymmx) u obecnedHBaeMbIX (MOCTE LY OMIHX)
JUCHATUINH
L]2[3]a4]7s5Te6]7]8]9]10
INocsaenyromue AMCUHIITHHB
1. | Hcropus + + +
2. | Ounocodus + + + + + + + I T
3. | Be3onacHOCTL KU3HEACATEALHOCTH + + + + + + + n +
4. | DxoHOMHKa + + + + + T
5. | Kynetypomorus + + + + + + T T n
6. | DnekTpoTexHuka, JJIEKTPOHHKA H CXEMOTEXHHKA + + + + + + + + +
7. | CeTH M TeNeKOMMYHHKalUH + + + + + + + + +

5.4. CoorBeTcTBHE KOMIIETEH I, (POPMHPYEMbIX TIPH H3YYEHHH IHCUMIUIHHBI, H BHIOB 3aHSITHI

Hepeuens Buabl 3anaTuit DopMbl KOHTPOJIA
KOMIIeTeH ki bt Jla6 | Hp. | KP/KIT | CPC
OK-7, OIIK-5 + + + - + Omnpoc Ha JIeKLH, TPOBEPKA KOHCIIEKTA.

Tecr, oTuet no npakTryeckoii paGore.

YCTHBIA OTBET Ha NPAKTHYECKOM 3aHATHH, CEMHMHApE.
Hanucanue u 3amuTta pedepara. OTueTs no
naoparopabiM paboTtam. Onenka paGoTs! B 1abopaTtopuu

JI - nexums, Tlp — npakTHYecKHe U ceMHHAapcKHe 3aHsTHA, JIab — naGopaTopHbie pabotel, KP/KIT - xypcoas pabora/npoexT,
CPC — camocrosTenbHan pabora cTyseHTa
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6. Metoan! u Gpopmbl opraHusauu o6y4yenus. TeXHO/IOrHH HHTEPAKTHBHOIO 00yueHus npH pasHbIX opMax 3aHATHI
B Yacax

IMpaxkTHueckue/

MeToms! Dopst H(qu::;H CeMHHapCKHe J;:S;Tp::((’s::; Bceero
3aHATHA ("ac)

O6cyxnenne MyIbTHMe IMHHBIX MaTepUAIOB,

AEMOHCTPALIMOHHBIX OILITOB, OTBEThI HA BOHIPOCHI 4 - - 4

10 PEeACTaBICHHOMY MaTepHAITY Ha NeKIHIX

O6cyxnenne HHANBUIYATLHBIX 3a1aHHH, ) 10 ) 10

pedepatos no paccMaTtpHBaeMbIM Temam
Brisenenue cryaentamMu omubku B (parmenre
MYJILTUMEIMIHHON MPe3eHTALMH C 3a9BJIeHHON
omHbKoH. 6 - - 6
Co3szanue cTyieHTaMH MyTbTHMe THHHBIX
NIPE3EHTALNH, UX AEMOHCTPALUS H 06Cy K IeHHe
YTl onpoc, Gecena, TecTOBBIN Onpoc npx

Aorycke k naboparopHoit pa6ote u 3amure - 20 20
JabopaTopHoO# paboTsl
HTOro MHTEpaKkTUBHBIX 3aHsTHI 10 10 20 40

7. JIaGopaTopHblii npakTHKyM 48 yacor

Ne Ne pazgena Hanmenopanue naGopatopHsix pabor Tpyno- Komnerenuum
/o JHCIHMILTHHBL €MKOCTb OK, OIIK
3 Tabn. 5.1 (uac.)
I Cemectp 16 wacos
I. Bsenenue B raGopatopuwiit npakTtHkyM. O6pa6oTka pesynbTaTon 8
u3uecknx m3mepenuit. OCHOBHEIE NOHATHS TeopHH
1 HorpelHocTed u3mepenuit. Odopmienue pesynsratos OK-7, OIIK-5
11abopaTopHoit paGoTel Mo pu3HKe.
Kunnematuka pasHoyckopennoro Bpamenus (MaaThuk O6epbeka)
HMunamuka Masranka Obepbexa
2. 2 Hsyyenne pacnpenenenus Makcpeia 4 OK-7, OIIK-5
3. 3 H3mepenne ynenproro snexrpuueckoro COTIPOTHBJIEHHA METAILUIOB 4 OK-7, OIIK-5
2 Cemectp 16 yacos
4. 4 Hzyuenue MaruuTHOTO MoNis KpYroBOTO TOKa 8 OK-7, OTIK-5
Orpenenenne ynensHoro 3apsina 3JEKTPOHA METOI0M MarHeTpoHa
5. 5 H3y4enne 3aTyxaroummx 3neKTpOMarHUTHbIX KoJleGaHuil 4 OK-7, OIIK-5
6. 6 H3yuenne unrepdepenuun naseproro maayyenns. Oneit FOnra 4 OK-7, OIIK-5
3 Cemectp 16 yacon
H3ydenne 3aBHCHMOCTH SHepreTHUecKolf CRETHMOCTH ceporo Tena 4 OK-7, OIIK-5
OT TEMIIEpaTyYphl
7. - Bremnmii Qoroa(pfpem. Hsyuenue 3akona Cronerosa u npoBepKa 4 OK-7, OITK-5
(dopMynsl Ditintelina
8. M3sy4enne criekrpa aroma sogopoa. (IlocTostunas Punbepra) 8
8 . OK-7, OIIK-5
IIposepka cootHoIeHUa HeonpeenenrOCTe M1 ($boTOHOB
8
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8. IlpakTHyecKHe 3aHATHSA (CEMHHAPBI)
Ne |Ne pasgena TeMaTHka NpaKkTHYECKUX 3aHATHIL (ceMuHapos) Tpyno- | Komnerenuuu
/1 | AMCLMIUTHHBI E€MKOCTb OK, K
u3 1aba. 5.1 (1ac.)
I Cemectp 18 vacos
L. 1 foli::(eﬂMaTHKa MOCTYNATEAPHOIO H BPAIATEILHOTO ABHKEHHUA MaTePUATbHOM ) OK-7, OIK-$
2. 1 JMHAMHKA MOCTYNATENLHOTO H BPALIATENEHOTO ABUKEHHS MaTepHanbHOii 5 OK-7, OIIK-5
TOYKH H TBepAOTo Tena. CHOXKHOE ABIKEHHE
3. 1 3aKOHbI COXPaHEHUs B MEXAHHKE 2 OK-7, OIIK-5
4. 2 YpaBHeHHe COCTOSHUA H€aIBHOTO rasa. M3onpoueccs!. OHTponHa 2 OK-7, OIIK-5
5. 2 Pacripenenienns Makcsemna u Bosbimana. Cpeanss IHEPIUs MOJIEKY 2 OK-7, OIIK-5
6. 2 Temnora. Tennoemkocts. BHyTpennss sneprus u paboTa HaeanbHOro rasa. 5 OK-7, OTIK-5
Hauana repmonnnamuxu.
7. 3 3akon Kynona. Hanpsx&HHOCTb 3MeKTpHuecKoro nojis. Teopema I"aycca. 2 OK-7, OIIK-5
IMoTeHnMaN eKTPOCTATHYECKOrO MO,
8. 3 DHeprus >1eKTPHIECKOTo Mo, Pa3HOCTH OTeHIMa10B, PaGora 5 OK-7, OIK-5
JIEKTPOCTATUYECKOTO MOJIA.
9. 3 TToCTOSHHBI 3NeKTPHIECKHH TOK. 3aK0H Jbxoyns-Jlenua. 2 OK-7, OIIK-5
2 Cemectp 18 uwacon
10. 4 MarnutHoe nonie. 3akon Buo-Casapa-Jlamaca. 2 OK-7, OIIK-5
1. 4 Cuna Amniepa. Cuna Jlopenna. 2 OK-7, OIIK-5
11. 4 ONeKTPOMarBUTHAS HHAYKUHA. CaMOMHTYKIIHAL. JHeprus mons. 4 OK-7, OIIK-5
12. I'apMonudeckue koneGanus. CloxeHHe FApMOHUYECKHX KO1e6aHHUIL,
5 3aTyxaromire, BEIHYXIeHHbIE KoneGanus. Spirenne pesoHaHca. [Tnockue, 4 OK-7, OIIK-5
cepuueckue Bonmbl. Dddext Jlomnepa.
13. 5 OHeprus d1eKTPOMArHHTHOH BosHbl. CliekTp. 2 OK-7, OIIK-5
14. 6 Hutrepdepenuns ceta. [IpocTpakcTeennas, BpeMeHHas KOTEPEHTHOCTb. 2 OK-7, OIIK-5
15, 6 Jludpaxums cBeTOBBIX BOJH 2 OK-7, OIIK-5
3 Cemectp 18 wacos
16. - Tennosoe u3nyuenne. BHeimHHﬁ porosddexr. Dddext Komnrona. 5 OK-7, OIIK-5
Kopniyckynsapro-BostHOBO# myanusm.
17. CooTHoleHHe HeoNpeaenéHHOCTe I'efisenGepra. Ypasuenue Lpéaunrepa
8 wis. Keanrossle uncina.. Teopus atoMa Peseppopna-Bopa. Keantosas Teopus S OK-7, OIIK-5
CTPOEHHA MHOTOIEKTPOHHEIX CHCTEM
18. 30HHAs TEOPHs INEKTPONPOBOAHOCTH TBEPIBIX TEJ. OHepreTHIecKHe 30HH B
9 KpHCTAJLIaX. DNeKTPOIPOBONHOCTh MeTAIIOB. TeMIepaTypHas 3aBUCHMOCTH 4 OK-7. OIIK-5
JIEKTPOTIPOBOAHOCTH ~ MeTamioB.  [Tomynposomuukn.  Ddpdext  Xosra. o )
ObpasoBaHue 1 IPHHUUI PaBOTH p-n-Tiepexoa.
19. [IpoTonHo-HelTpoHHas Monens cTpoeHus sapa. CHIbHOE OOMEHHOS
B3aHMOJIEHCTBHE HYK/IOHOB B sape. COCTaB pajiHOAKTHBHOTO H3TyYeHH.
10 4 OK-7, OIIK-5
Crnaboe nenTonHOE B3aHMONEHCTBIE. DNeMeHTapHbIE YaCTHIIB. Kgapxu.
YeTsIpe BuIa B3aMMOAGHCTBUH, CYINECTRYIOMUE B HpHpoJe

9. CamocTosiTesibHas paGoTa

Ne Ne paznena Tematuka camocTosTensHON Tpyno- | Komnerenuun | KoHTpons BbImOIHEHHS paboTsi
n/n JHCLHTUTHHEL paboThI €MKOCTh OK, OIIK
u3 1abin. 5.1 (demanuzayus) (gac.)
1. 1-10 IIpopaboTka nekumoHHOro 45 TecTrl, DoMalIHKe 3aHaHHs,
Martepuana, NOAroToBKa K OK-7, OIIK-5 |KOHTPOIBHEIE paboThl,
KOJIOKBHYMaM, KOHTPOILHEIM KOJLTOKBHYMBI
2. 1-10 TToaroroBka K HHTEPaKTHBHBIM 16 Ompoc. ITpocMoTp U 06cyxnenHue
JIEKIUSM OK-7, OIIK-5 |npesentaunu. OteHka paGoThl B
XOJIc HHTEPAKTHBHBIX JIEKIIHIL
3. 1-10 IToaroroexka K npakTHHecKuM 20 OK-7. OIK-5 VTR onpoc, Gecena, TECTOBBII
3aHATHAM ’ OTIPOC HA NPAKTHYECKOM 3aHATHH
4. 1-10 BrinmoseHWe HHANBHIYaIbHBIX 45 3aluHTa HHIUBUAYATBHBIX
o OK-7, OIIK-5
saanui (M3) o paspenam 1 - 10 3ajaHui
5. 1-10 Hoxroroska k mabopaTtopHbiM 36 Ompoc npu gomnycke H 3amure
paboTam, HalHcaHKe OTYETOB IO OK-7, OIIK-5 [naGopartopHsIx paor, Tect
JIP
Obu1as TpyHoeMKoCTh 162
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Ilepsbiii cemectp
TeMbl

BpaINaTeIbHOrO NBIXEHUS; 3. 3aKOHBI COX

Hsonpoueccer; 6. [Tepsoe Hauamo TEPM

Hanpsbkénnocts anextpuueckoro mons;
Tembi KoHTpOABHBIX pabor:

OnexTpudeckuii TOK;

Templ  KonI0KBHYMOB:
ONeXTpHIECKHi TOK.
Bropoii cemectp

Tembl MHAMBHAYANLHBIX 3aaaumii:
3. DnextpomaruuTHas unnykums; 4. KoneGanu
TeMbl KOHTpONBLHEIX paoT:

HHAHBHAYANbHbIX 3agaHHii:

1. Mexanuxka;

Monekynsaprnas  ¢usuka

TEPMOJUHAMHKA,;

Tembl Ko10KBHYMOB: |, OnexrpoMarneTusm; Kone6auus i Bonus! 2. BonHoBas onTHKa

Tpetnii cemectp

Tembl uHAMBHAYanbHBIX 3agannii: 1. Teriosoe ninmydyenue, 2. BHemHui
4. ATOMHBIE M pEHTTEHOBCKHE CHOEKTPEI; 5. Metanmml,

CTaTHCTUKY; 7. DU3NKA aTOMHOTO Azpa.

Tembi kouTpobHBIX paboT: 1. Kanropas onTHka; 2. Ou
Temb1 konnokBaymoB: 1. Kantopas onTtHka; 2. Ousuka

10. TIpumepHan TemaTnka KYypPCOBBIX NpoeKTOB (pafoT)
HE MpeayCMOTPEHO yaeOHbIM IUIaHOM

11. PeiiTHHrOBas cHeTeMa i OLEHKH TeKyIlel yCIieBaeMOCTH CTYEHTOB
Tabanua 11.1 BasuibHele OLEHKH 115 SMeMeHTOB KOHTPOJIA 3HaHui B 1,2,3 cemectpax.

3HKa aToMa; 3. DPH3MKA ATOMHOTO AIpa.
atoma; 3. Pu3HKa aTOMHOTO Aapa.

1. Knnemaruxa MaTtepHaiibHOH TOoukM; 2. JluHaMuka IMOCTYNATENbHOTO W
panenus; 4. Knaccuueckue cratueTury; 5. YpaBHeRHE COCTOAHMA HAEATHHOTO Ta3a,
OAuHaMUKH; 7. Drtponus, Bropoe Hawano TepMoanHamuky; 6. 3akoH Kynona,
7. HoTtenuuan 1 paGora 31eKTPHYECKOTO nons; 8. [TOCTOSHHBIA 3eKTPHISCKHI TOK.
1. Mexanmuka; 2. MosnexynspHas ¢usuka u TCPMOIHHAMUKA; 3. DNeKTpoCTaTHKa,

2. DAeKTpocTaTHKa,

1. Maruutocratuka; 2. iBmkenune 3apANOB H TOKOB B MAarHHTHOM [IONe;
A U BONHEL, 5. MHTepdepeniys; 6. Hudpakus; 7. MMoaspusars.
1. Onextpomarnernsm; KoneGanus u sonust 2. BonHopas ONTHKA.

doroaddexr. 3. Dpdexr Kommrona;
TONyNIPOBOAHHKH, IMIICKTPHKH. 30HHas Teopus; 6. KpaHToBbie

M . MakcuManeuerii
aKCHMaJTbHBIH MakcuMank bl 6 B
OneMeHTHI yueGHOM AeaTenbHOCTH | 6a Ha 1-yro KT 6ann 3a nepron 471 33 NIEpHOL cero sa
¢ Hayana cemectpa | Mexay 1KT u 2KT Mexay 2KT u 1a cemectp
KOHel ceMecTpa
[ocemenue 3anaThii 2 2 2 6
TecToBBIN KOHTPOME 4 4 4 12
Konnoxsuymsl 1 koRTpOIBHBIE
PaGoTEI HA IPAKTHIECKHX 9 9 9 27
3aHATHAX
JlaGopatopHsie paboTh! 5 5 6 16
Kommonent cBoespemennocTn 3 3 3 9
Hroro Mmakcumym 3a nepuon; 23 23 24 70
Cnava sk3aMena (MakcHMyM) 30
Hapacrawomum Hrorom 23 46 70 100
Tabanna 11.2 Tepecuer 6amios B oleHkH 3a KOHTPOJIBHBIE TOUKH
bajiel Ha 1aTy KOHTpoALHOI TouYKH Ouenxa
2 85 % OT MaKCHMaIbHOH CyMMEI 6a/I0B Ha Jaty KT 5
Ot 70% 1o 84% oT MakcHMasnBHOI CyMMBI 6asuioB Ha garty KT 4
Ot 55% 10 69% oT MakcHManbHORH CyMMbl 6anoB Ha maty KT 3
<55 % OT MakCHMaJIbHOMN CyMMBI 6aJI10B Ha gary KT 2
Tabamua 11.3 - Iepecuer CyMMb! GAIIOB B TPAJHLUHOHHYIO U MEXAYHAPOMHYIO OUEHKY
Hrorosasi cymma 6a/1108, yunTeipaer CHemHo
Ouenka ('OC) y P :nc); amen y Ounenxa (ECTS)
5 (0TIMYHO) (3auTeHO) 90 - 100 A (oTaH4HO)
4 (xopottio) ;3: : 2839 B (ouens xopomo)
(3auteHo) 70 7: C (xopouo)
3 (ynoeneTBopuTenbHO) 65 - 69 D (vaosersopurensio)
(3auTeHo) 60 - 64 E (nocpencraenno)
2 (Heylizlzn:g:f;genmo) ’ Huske 60 6annos F (Heyzxoanemopmenbﬂo)

10
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12. YYEBHO-METOIHYECKOE 1 HHOOPMALHUOHHOE OBECIIEYEHUE JUCHUILIHHDI
12.1. OcHoBHan JuTepaTypa:
1. Casenses M.B. Kypc obmeit gusnkn: yueGnoe nocobue ais srysos: B 3 1. — 7-¢ usn., crepeorun. — CI16.: Jlaus, 2007,

T. 1: Mexannxa. Monexynsphas dusuka. — 432 c. (B 6ubaunoreke — 155 3x3.).
T. 2: Dsextpryectso 1 MarHeTHs™. Bomsst, Onrtika. — 496 ¢, (B 6u6imorexe — 148 9x3.).
T. 3: Kpantosas ontHka. Atomuas ¢usuka. Gusuka TEPIOro rena. OHIHKA ATOMHOTO AJpa W 3JIEMEHTAPHBIX YaCTHL. —
317 c. (B 6ubnuoteke — 151 3x3.).
2. Cusyxun J1.B. OOwmnit xype dusuku: yueGuoe nocoGue a1 By30B B S T. — M.: Ousmaraur, 2005-2006.
T. 1: Mexanuka. — 5-¢ u311., crepeotiL. — M.: Guamaraut, 2006. — 560 c. (B 6ubanorexe — 101 3K3.).
T. 2: Tepmoannamuka u Monekyaspuas Pusnka. — 5-¢ 3., ucrp. — M.: @uamaranr, 2006, — 543 c. (B 6ubauoteke — 100
3K3.).
T. 3: DaexTpuuectso. — 5-€ u3ll., crepeoTHi. — M.: ®usmariur, 2006. — 654 c. (B 6ubmuoreke — 100 3K3.).
T. 4: Ontuka. - 3-¢ w3, crepeoTun. — M.: ®uamaraur, 2005. — 791 ¢. (B 6uGnuorexe — 101 3K3.).
T. 5: Aromuas v sineprast husuka. — 3-e u3g., crepeoThi. — M.; ®uamatiut, 2006. — 782 c. (B 6ubanorexe — 100 3K3.).
3. 3ucman I A, Tonec O.M. Kypc obuieit ¢pusuxu. B 3-x T1. [Dnextpounsiit pecype] - CI16.: Jlans, 2007.

T.1: Mexanuka. Monekynsprnas ¢usnka. Konebauus M BONHBL. — 7-& M3 — 352 c. Pexum Aoctyna on-line ¢
xkoMnetoTepoB TYCVYP: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=505.
T. 2: JNIEKTPHYECTBO " MarHeTH3M. - 7-e H31. -352¢c. Pexaum Joctyna on-line:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=151 ¢ komnsiotepos TYCYP.
T. 3: Ontnka. Qusnka aToMOB H MoseKys1. OU3HKA aTOMHOTO SPa H MHKPOUYACTHLL. — 6-¢ W3l. — 512 ¢. PexuM poCTymna
on-line ¢ xommeroTepos TYCVP: hitp://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.
12.2. lonoHHTe/IbHAS JIHTEPATYPA:
1. Casenser M.B. C6opHik BONpocoB 1 3anay no obLueii ¢pusnke. [Inextpounstii pecype] — 5-¢ usa., crepeotun. — CII6.: Jlaus,
2016. — 292 c. PexuM jnocryna on-line: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=71766 ¢ kommbioTepos
TYCVYP.

2. Upozos HU.E. Mexannka. OCHOBHBIE 3aKOHBI. — 8-€ H311., cTepeoTHIL. — M.: BUHOM, Jlaboparopus 3nanuii, 2006. — 309 c. (B
6ubnuoreke — 99 sk3.).

3. Upoanos H.E. ®usnka MakpocucreM. OCHOBHBIE 3aKOHEL — 3-¢ H3L., crepeoTuil. — M.: BUHOM. JlaGopartopus 3uanuf, 2006. —
207 c. (B 6ubanoreke — 50 3x3.).

4. Hponos N.E. DnexrpomarnetnsM. OCHOBHBIE 3aKoHbI: YuebHoe nocobue it By30B. — 5-€ u3a. — M.: BUHOM. Jla6oparopus
3Hanuii, 2006. — 319 c. (B 6ubmmorexke — 101 oKk3.).

5. Hponos U.E. Bonnossie npoueccel. OCHOBHBIE 3aKOHBL ydeGHOe nocobue. — 3-e u3n. — M.: BTHOM. JlabopaTopus 3HaHHH,
2006. —- 263 c. (B 6ubnuorexe — 100 5x3.).

6. Hponos H.E. Ksantosas ¢usura. OcHoBHEIE 3aKkoHbI: YyeGHOE MOCOGHE [IA BY3OB. — 2-¢ 3., gom. —M.: BUHOM.
JlaGoparopus 3nanuif, 2004, — 256 c. (B Gubmotexe — 100 2k3.).

7. Mponos H.E. 3anauu no obuteit pusnke: Yuebnoe nocobue a1 By308. — 7-¢ u3i., crepeotn. — M.: BHHOM. JlaGoparopus
3Hanui, 2007. — 431 c. (B 6ubanoreke ~ 496 7x3.).

8. Uepros A.I'., BopoGréB A.A. 3anaunuk no ¢usuke: YueGuoe nocobue mis BTY30B. — 8-¢ H34., nepepal. u gom.— M.:
®usMmarant, 2007, — 640 c. (B Gubnuorexe — 99 2x3.).

9. Bonekenmiteiin B.C. C6opuuk 3ana4 no obuweMy kypey dusuku: YueGHoe nocobue s BTy30B. — 12-¢ u3n., uenp. — M.:
Hayxka, 1990. - 396 c. (B 6utnuoteke ~ 148 5k3.).

10. Kossipes A. B. Kype nexumii o dusuke: Yuebunx. — Tomek: TYCYP, 2007. — 421 c. (B 6ubanoteke — 697 9K3.).
11. Kanawmmxos H.IT., Koxesrukos HM. ®Ousuka. UHTepHeT-TeCTHPOBaHHE Gas0OBbIX 3HAHHMIL. [BnexTpoHHbIt pecype] ~ 1-€ u3a, —
CII6.: Jlanb, 2009. — 160 c. Pexcum pocryna on-line:  httpy/e.lanbook.com/books/element.php?pll cid=25&pll id=172 ¢ KOMIIBIOTEPOB
TYCYP.
12. Jlososekuit B.H. Kype dusnxy. B 2-x 1. [Snextponnsiii pecype] — 6-e uzs., ucnp. u gomn. — CII6.: Jlans, 2009.
T. 1: Ousuueckne OCHOBBI MEXaHHKHM. DJEKTPHYECTBO H MarHerTHsM. Musuka konebGaHHil M BomH. — 576 ¢. PexuM
nocryna on-line ¢ kommeiorepos TY CYP: hitp://e.lanbook.com/books/element.php?pll cid=25&pil id=236.
T. 2: Ksanrosas ¢pusuka. Cratuctuueckas Gpu3uka u TepMoannaMuka. CoBpeMeHHast ¢u3HuecKkas KapTHHa MHpa. — 608 c.
Pexum nocryna on-line: http:/e.lanbook.com/books/element.php?pll _cid=25&pl1 id=239 ¢ xoMnetoTepoB TYCYP.
13. Casespen H.B. Kypc obuieii dmsuku. B 3-x 1. [Dnexrponnsiit pecype] — CII6.: Jlanb, 2016.
T. 1: Mexannka. MonexynsapHas dusuka. — 5-¢ usn., crepeorun. — CII6.: Jlaus, 2016. ~ 356 ¢. Pexum Jnocryna on-line ¢
xomrbiotepoB TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pll id=71762.
T. 2: Dnexrpuuectso u Marserusm. Bomuel. Onruka. — 12-e usn., crepeotun. — CII6.: Jans, 2016, — 500 ¢. Pexum
Aocryna on-line ¢ komnslorepos TYCYP: http:/e.lanbook.com/books/element.php?pl]_cid=25&pil id=71761.
T. 3: Ksanrtosas ontuka. AtoMnas ¢pusuka. Ousuka TBEPIOTO Tena. GUIHKA ATOMHOO SAPA H 3JIEMEHTAPHBIX YaCTHIL. —
4-e usn., crepeotun. — CT16.: Jlaus, 2016. — 308 c. Pexcum goctyna on-line ¢ kommsiorepos TYCVP

14. Opuw C.3., Tumopesa A.B. Kypc obweit gusuku. B 3-x T1. [Bnexrpounsiii pecype] ~ CI16.: Jlaus, 2009,

T. 1: ®u3nyeckue ocHosrl MexaHHku. MonekyispHas ¢nsuka. Konebanus u BosHbl — 13-e Han., crepeotun. ~ CI16.:
Jlanp, 2009. — 480 c. Pexum pocryma on-line:  http:/e.lanbook.com/books/element.php?pll cid=25&pl1 id=416 ¢
kommerotepoB TYCVP,

T. 2: DnexTpuueckHe W IEKTPOMATHETHUECKHE ABIEHUA. — 12-¢ H31L., crepeotn. — CI16.: Jlans, 2009. — 528 c. Pexxum
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Roctyna on-line: http://e.lanbook.com/books/element.php?pll cid=258&pll id=418 ¢ komneotepos TYCVYP.
T. 3: Ouruxa. Atomuan ¢usuxa. — 10-e uan., crepeornn. — CII6.: Jlans, 2009. — 656 c. Pexum aocryna on-line ¢
xomnerotepos TYCYP: hitp://e.lanbook.com/books/element. php?pll_cid=25&pll id=419.
12.3. YuebHo-MeToan4ecKHe nocobus u nporpammuoe obecnevernue
1. Yuebno-memooduueckue nocobus ona nparmunecrux 3anamuii u CAMOCORMENbHOU pabomsl [DnekTpoHHbIi pecype]:

L. Hyxxos IO.I1. PaGoTa 1 oHeprus. 3akoHbI COXPaHEHHA B MEXaHHKe: COOPHHK 3a/@d AJIA NPaKTHYECKHX 3aHATHH, —
Tomek: TYCVP, 2010. - 24 c. Pesxum aoctyna cBoGoaHbIH 1 CKAYHBAHUS: http://edu.tusur.rutraining/publications/1 100.

2. Jlaunn A.B., Marasuunukos AJL, Tposu JLA. Mousexynspias ¢usuka: COOPHHK TECTOBBIX BOIPOCOB JuIs
CaMOCTOATENbHOM paloTel M JUIS NPAKTHYECKHX 3aHATHH. — 2009. 30 c¢. Pexum 1OCTyNna cBOOOJHBIN I8 CKauMBAHMSA:
http://edu.tusur.ru/training/publications/1234.

3. Jlsuun A B., Marasununkos AJL., Oprosekas JI.B. Tepmonunamuka. YacTs 1: COOpHUK TECTOBBIX BONPOCOB IS
CaMOCTOATENBHON pPaboThl M JUIS NPAKTHYECKHX 3aHATHH. — 2009. 43 ¢. Pexum JlocTyna CBOOGOAHBIH I CKAYHBAHHSA;
http://edu.tusur.ru/training/publications/1233.

2.4.Taneepa A. M., Jlauun A.B., Marasunuukos A JI. Tepmozunramuka. Yacts 2: CEOPHHK TECTOBBIX BONPOCOB )is
CaMOCTONTENbHOH PaboTel H And npakTHdeckux 3auatuit. — 2010. 22 . Pewxum focryna cBoOOAHBIN M CKaYHBaHUSA:
http://edu.tusur.ru/training/publications/1236.

5. Bypauesckuii I0.A. BonHoBas onthka: Metomuueckoe mocoGue. C6opuuk TecToBBIX BONpocon. — 2009. 24 c.
Pexum foctyna ceobonublii 115 ckaduBanus: http://edu.tusur.ru/training/publications/1233.

6. Hyxxos F0.I1. Dnementst aroMmuoii H3MKKM M KBaHTOBOH MexaHUKH: YueOHO-METOaMuECcKOe NocobHe. C6opuuxk
TECTOBBIX  BonpocoB. —Tomck: TYCYP, 2011.-68c. Pexum Joctyna  CBOOOAHBIN  JuId  CKAYMBAHHA:
http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobun onn ssinoanenun Aabopamopueix pabom [Inekrponnsiii pecype]:

1. Bypnoeuunu B.A., Tposn JI.A. Jiunamuka MasTHHKa O6epbeka: MeTonnueckue ykasanns k naGoparopHoli paborte.
—2007. 13 ¢c. Pexxum 0cTyna cBOGOIHBH 4711 CKAYHBAKHA: http://edu.tusur.ru/training/publications/918.

2. Taneera A.H., Usanosa E. B. Hsyuenue QJICKTPOCTATHIECKOTO NOJA: MeToanueckHe yKa3aHHS K naboparopHoi
pabote. ~ 2011. 11 ¢. PexuM f0cTyna cBOGORHBIH AN CKAYHBAHHSA: http://edu tusur.ru/training/publications/926.

3. UBanoga E. B. M3yuenne MareutHoro nojs Kpyrosoro Toka: Metoauueckue yxasanus K naboparopHoii paboTte. —
2007. 12 c. Pexxum poctyna cBOGOIHBIN 119 CKaYd BAHHA: http://edu.tusur.ru/training/publications/863.

4. bBypauesckuii I0.A. Onpenenenye yaensHoro 3apilia 3IeKTpOHa METOZIOM MarHeTpona: Metoudeckue ykasanus k
naGopatopuodt  pabore. — 2011. ldc. Pexum AOCTyna  Ajad  CTYHEHTOB,  cOTpyaHHkos TYCVYP:
http://edu.tusur.ru/training/publications/864

5. Bypaosunun B.A., Tposn JLA. Hsyuenue saryxaromux SJICKTPOMArHHTHBIX koslebanui: Meronuyeckre ykazanus
K JaboparopHoii pabore. —-2007. 4c. Pexum Joctyna cBOOOHBIN TS CKa4yHBaHHS:
http://edu tusur.ru/training/publications/862.

6. Opnosckas JI.B. Usyyenne HHTEPHEPEHIIHE a3ePHOTO HITydeHHs:: MeToaHUYecKHe yKasaHus K ynaGoparopHoii
paborte. - 2010. 9 ¢. Peskum nocTyrma cBOGOAHBIN TS CKAUHBAHHS: http://edu.tusur.ru/training/publications/911.

7. ®enopos M. B., Bypaoeunnn B. A. Breurnnii potorpdexr. Hayuenne 3axona Cronerosa n nposepka GopMyIIbl
OiinmTelina: Meroanveckue ykasanus k naboparopHoit paore. — 2009. 11 ¢. Pexum Jnoctyna cso60HBIN A8 CKAYHBAHUS:
http://edu.tusur.ru/training/publications/851.

8. 3axapos H.A., Kupminor AM. Wccnenopanue ChiekTpa aroMa BoJopoAa: MeroguueckHe ykasaHHs K
naboparopHoi pabote. -2011. 18 c. Pexum JOCTYNa cBOGOIHBIH JIs CKAYHBAHUA:
http://edu.tusur.ru/training/publications/917.

3. Komnoeromepusie npozpammot modenuposanus HeKomopbix usuveckux Aenenuil ¢ nabopamoptom npaxmukyme.
12.4. ®oHA OLEHOYHDBIX CPENCTE (®OO)
DOHJ OUEHOUHBIX CPEJCTB NPHBEICH B HPHIOKEHHH | K 1aHHOH nporpamme.

13. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE AUCIHATIINHBI

Hnst ofecnieuenus ureHus Kypca JjIeKuuid HCTIOMB3YCTCH CHELHANbHAA JIKUHOHHA ayquTopus xadeapst pusukn (230 ayn.
®OT), ocHaEHHAA MYILTHMEIHHHBIM HPOCKTOPOM, KOMIIBIOTEPOM U 3KpaHaMH. Jlna obecrneuenus naGopatopHeix paboT mo
(H3HKE MCTIONB3YIOTCA 6 CHIEUHANTH3HPOBAHHEIX (mon pasnmuHEle pasaensl Kypea) naboparopuu kadeapsl GH3IMKH, OCHAEHHBIE
COOTBETCTBYIOLIMMH JIa0OPATOPHEIMH YCTAHOBKAMH, MAKETAMM, CTEHIaMH H KOMNBLIOTEpHBIM 000pYH0BAHHEM

14. METOAWYECKHE PEKOMEHJIAITAHU ITO OPTAHM3ALNHN N3VYUYEHUS JUCUUTLIHHDI

OO6bEM 4acoB, NPENYCMOTPEHHBIX YYEeOHBIM MIZHOM s H3YYEHHS Kypca (UIHKHM, HE TO3BOJAET PACKPHITL B JIEKLHAX
nonpoGHo M rayboko Mmatepuan. Ilostomy npu PEAJH3ANNK  POTPAMMBbl  CTYACHTBI J0JDKHBI JOCTATOMHO MHOTO paGoTaTh
CaMOCTOATCIBHO KaK MPH [OBTOPEHMM JIEKUHOHHOIO MaTepHana, TAaK H HOJrOTOBKE K NPAKTUYECKHM, J1aGOPaTOPHBIM U
KOHTPONbHEIM 3aHATHAM. Jlis oGecnievenns >¢¢ekTHBHOrO ycBOeHHS CTyJICHTaMH MAaTEPHAJIOB JMCLUMIUIMHBL HeoOXOAHMO Ha
NEPBOM 3aHATHY 00ECTIEUHTh HX CHHCKOM BOTIPOCOB, [10UTENALIHX H3Y1CHHIO, CTIHCKOM OCHOBHOH M JONOJHUTENLHOR JTHTEPATYPHI
AJIs1 CAMOCTOSTENBHOH paBoThl.

JLns TeKyu1ero KOHTPOJIS YCIIeBAEMOCTH M IPOMEKYTOUHOH aTTeCTaluy HCHOJIB3YETCA TECTOBBIH KOHTPOJIb 3HAHHIA.

Ha nexumsax wneobxonumo ofpamaTh BHHManHHe Ha 0COGEHHOCTH TIPHMEHEHHS  PacCMaTpPUBAEMOTO MATepHata B
NOCICLYIOHIMX KypCaX, a Talke B Oy ayiel npodeccHOHANBHON 1eATebHOCTH.
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IIpnioxenue 1

®enepaibHOE rocynapcTBEHHOE GIOIDKETHOE 06Pa30BATENBHOS YUPEXKIEHHE BBICIIETO
po¢eCCHOHANBHOrO 00pa3oBaHUs

«TOMCKMI F'OCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM VIIPABJIEHUSA U
PAJTMODJIEKTPOHUKHW » (TYCYP)

BEPXJIAIO
Hpopexr 0 y4eOHoii padore
e Q IL. E. Tposin

LV

e
e

« » 20161

®OHJ OHEHOYHBIX CPEACTB IO YYEFHOM JUCIHUATIJIMHE (ITPAKTHKE)

duiznka

YpoBens ocHoBHOIT 06pa3oBaTeIbHOI MPOrpaMMbl OakaniaBpuar

Hanpasaenne noaroroskn 09.03.01 "WUn(popMaruka u BEMHCIATEILHAS TeXHUKa"

Ilpodmas __"ApTOoMaru3upoBaHHOE yIIpaBieHHe GH3HEC-MIPOLECCAMHE H ¢bunancamu"

®opma o0yuenus __ ouyHas

DakyabTeT _ BRMHCIHTEIBHBIX cHcTeM (DBQC)

Kadenpa IKOHOMHYECKOH MaTeMaTHKH, HHQOPMATHKH H cratucTHKH (IMUQC)
Kypc(ob1) 1,2 Cemecrp(p1) 1,2, 3
Y4eburrii mian nHabopa 2016 ropna

OKx3aMeH 1,3 ceMecTp

3auer 2 ceMecTp

Tomex 2016
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Brenenue

®onn oneroyHex cpencts (POC) spasercs NIPUIIOKEHUEM K paboueif nnporpaMMe AHCIMIITHHEL

(IPaKTUKH) H npeacTaBiseT coboil COBOKYITHOCTb  KOHTPOJILHO

~-U3MEPUTECNBHBIX MAarepHaion

(TuroBble 3anauM (3amaHus), KOHTPONBHBIC pAabOTHI, TECTBI U AP.) U METOHOB HX HCIIOIB30BaHuUs,

IIPCAHASHAYCHHBIX JUIS U3MEPEHHs YPOBHS NOCTHXKEHHS CTYICHTOM
oOyuenus.

YCTaHOBIIEHHBIX PE3y/ILTATOB

©OC mno auciuniMHe (TPaKTHKE) HCIIOJIB3YeTCsl TIPH  MPOBEACHHH TEKYILIEr0 KOHTPOJIS
YCIEBACMOCTH H MMPOMEXKYTOYHOH aTTeCTalMH CTYIEHTOB.
IlepeueHp 3aKperieHHBIX 3a AUCIHILTHHOMN (TIpaKTHKOH) KOMIIETEHIMIT IPHBE/IEH B Tabmuie 1.

Tabimna 1 - Iepeyens 3akpeniennbIx 3a AHCHHIUIHHOH KOMIIeTeHIMi

Koa

DopMyIHPOBKA KOMIETEHHH

JT1anpl GOpMHPOBAHHS KOMIETEHIHH

OK-7

CHOCOGHOCTB K CAMOOPraHH3aLMH U
camo06pazoBaHHIO

1. JIo/oKeH 3HaTh OCHOBHBIE CIIOCOGE
CaMOOPraHU3alM1 U caMooOpa3oOBaHHs.

2. Jlo/mkeH yMeTh HCIoJb30BaTh CaMOCTOATENBHO
TIOJTyYCHHBIC 3HAHHS NPH OOBACHEHHH PE3YIILTATOB
9KCIIEPHMEHTOB, ITPUMEHSATD 3HAHUA B 00/IaCTH
OH3MKH VIS OCBOEHHUs ob1ienpodeccHoHanbHBIX
AHCUMIUTHH H petieHHs Npo(heCcCHOHATBHBIX 3a/1aY.

3. JlomxeH BaageTs HaBBIKAMH CaMOCTOSTENBHOTO
MCHO/IB30BaHHs HCTOYHHKOB MOTYYeHHs HHPOPMALMH
B HETHITHYHEIX CHTyaLUsX.

OIIK-5

Cnoco6HocTh perars CTaHJapTHEIE
3a71a4M MpodeccCHOHANnbHOM
JeATESIEHOCTH Ha OCHOBE
HH)OPMAaUMOHHOH U
6ubnmnorpaduueckoit KyneTyps
NpHMeHeHHeM HH(pOpMaLHOHHO-
KOMMYHHKAI[HOHHBIX TEXHOOTHE U
C Y4€TOM OCHOBHBIX TpeGOBaHHUI
HH(}OPMaLOHHOI 6e30macHocTH.

1. JIo/okeH 3HaTh 0CHOBHOI KpyT rpobrieM no
HalpaBICHUIO NEATETBHOCTH, 6a30BbIe IPUHITHITB U
METOLEI HX PELIEHUS, OCHOBHBIE CIIOCOGHI H CpeCTBa
TOITyHeHUs, XpaHeHHs H 1epepaboTki HHpOPMAaLHH ¢
HCTIONIB30BAHHEM BO3MOXKHOCTEH COBPEMEHHbIX
HH(OPMALHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,
obasarenbHble TPeGOBAHHA HOPMATHBHBIX
JIOKYMEHTOB

2. JlomKeH yMeTh HCMONb30BATE METOIbI HOony4YeHus U
crnoco6sl 06paboTkH JaHHBIX, HEOOXOMUMBIX IS
PeleHHs npo0IIeMbl, HCTONB30BATh CPeCTBA

MOy HeHHA, XPAHEHHS U NepepaboTKH HHpOpMaLMK
UL HAITHCAHUA OTYETOB 110 1abOpaTOPHBIM paboTaM.
Hcnons3osars nporpamMmer oGpaGorku 1
[IpeACTaBNIEHHS pe3ynsTaToB. CTPOro BBIHOIHATE
obs3arenbHble TpeOoBaHKS HOPMAaTHBHBIX
JOKYMEHTOB

3. JlomxkeH Bnajieth MeTononorueit TEOPETHYECKHX U
SKCTICPUMEHTAILHBIX HCCIIENOBAHMI N0 HAIPABIICHHIO
ACATEIBHOCTH, HABBIKAMH 06PabOTKH NoTy4eHHBIX
PE3yALTaTOB H MPENCTABICHHS HX C YHETOM
obs3aTensHbIX TpeGoBaHHi HOPMAaTHBHBIX
JTOKYMEHTOB
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3
1 Peanmsaums KoMIeTeHuii
1.1 Kommnerenuust OK-7

OK-7: cnioco6HOCTH K caMoOpraHH3aLMH U camooOpa3zoBanuio.

st popMHpoBanus KOMIETEHIHM HeOoOXOMUMO OCYWIECTBHTEL DPSIA  3TamoB. JTarbl
(bopMHpOBAHNs KOMIIETEHIIHY, IPHMEHSEMbIE JUIS TOTO BHJIbl 3aHATHH W HCIONB3yeMbIe CpPECTBA

OLICHHBAHHS IIPEICTABIEHE] B TabmuILe 2.

Ta6uuna 2 — Fransl popMUPOBAHMS KOMIIETEHIHHA 1 HCII0JIb3Ye€MBbl€e CPeICTBA OLEHHUBAHHSA

Cocrasn 3nars Ymertn Bnanxern
HCIIONB30BaTh
CaMOCTOSATENILHO HaBBIKAMH
HOJIyYeHHBIE 3HAHHS PU CaMOCTOATEILHOTO
OOBACHEHHH Pe3yNbTATOR HCTIONB30BAHUSA
OCHOBHBI€ crocoBbI
9KCNEPHMEHTORB, IIPHMEHSTh HCTOYHHKOB
Conepxanue 3ranop CaMOOPIraHU3aLHH H
3HaHUA B 001acTH GU3UKH MOy YeHUs
camoo0pasosaHus,
IU1g OCBOCHHA HH}pOpMALIHH B
obmenpoeccHOHaNBHBIX HETHITHYHBIX
JUMCLHILIMH U PEIleHHs CHTYalHsAX,
npodeccHOHaNBHBIX 3azay.
Jlaboparopueie
e Jlekuun; patop
* JlaGoparopHsie paboTsr; paborter;
s [lpakruyeckre
* BrnosHeHHe qoMarmHero Bruontenne
N 3aHATHS;
Buasi 3auaruii 3aJaHus; JIOMALIHETo
e CamocrosTenbHasn
¢ CamocrosrensHas pabora 3a1aHHUs;
pabora cTynenToB
CTYHEHTOB CamocrosTenbaas
pabora cTyneHToB
e Tecr; * Jlaboparophnas pabora; 3atnura
¢ KourponsHat paGora; | e Koucnekr nabopaTopHbIX
¢  Konsoksuywm; CaMOCTOATEILHOH pabor;
Hcnoassyembre cpeacrna | HHAMBHIyabHOE paboTe SK3aMen.
ONEHABAHMA samaHue;
s DK3aMeH.
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OGmue XapakTepHCTHKH ITOKasatesneit i KPHTEPHEB OLICHUBAHUA KOMITETEHI{HY Ha
BCEX 3Tanax NnpuBelIeHb B Tabnuie 3.

Tabinua 3 - O6mue xapakrepHeTHKH NoKasaTexei 1 KpHTEepHEeB OlleHHBAHHSI KOMIICTEHIIHHA 1O

JrTanam

IlokazaTenn u kpuTepun 3narsb Ymern Bnagers
Obnapaer Obnagaet auanazonom
(pakTHYECKUMU H NPaKTHYECKHUX YMEHHUIH,
Kontponupyer pa6ory,
. TEOPETUIECKHUMH TpebyeMbIxX 11
Otanvno (Belcoknit NIPOBOZIUT OLICHKY,
SHaHHAMM B MPEeSiaX | Pa3BHTHA TBOPYECKHX
YPOBeHE) N . COBEPUIEHCTBYET
M3y4aeMoH obacTu ¢ | peurenui, N
JeHCTBUA paboTEI
TIOHHMaHueM rpaHul | aGerparupoBaHus
NPHMEHUMOCTH npodnem

3Haet axTel,

Obnamaer quanazonom
MIPAKTHYECKUX YMEHMIA,

BCpCT OTBETCTBEHHOCTh
3a 3aBEpIIeHHe 3a1a4 B

(moporoBwlii yposens)

OO1IMMH 3HaHMIMYU

. TIPHUHLUIIBL, TpebyeMbIx mst HCCIIEIOBAHMM,
Xopowio (6a30BbIii
) npoueccel, o0mHe pelieHus HpHCIIOCabIMBaeT cBoe
OBeHb
P NOHATHSA B Ipeaenax onpeaeNeHHbIX MOBEIEHHE K

H3yyaeMoit oGactu npobneM B obnactu 06CTOSATEILCTRBAM B
HCCIIeIOBAHHS peleHHy npobiaeM
Obnagaet 0CHOBHBIMH

MEHHAMH
YnosieTBopurenbno O6napnaer 6azoBbiMu Y ’ Pa6oraer npu npamom

TpeOyeMBIMH 115t

BBITTOJIHEHUA MPOCThIX
3anay

HaGIIrONeHHH

CDOpMy.HHpOBKa HoKasarene u KPHTEPHEB OLICHHBaHUA

tabimmue 4.

JaHHoi KOMIICTEHITHH IIpHBEJIEHA B

Tabnuua 4 — Iokazarean u KPHTePHH OLICHHBAHUA KOMIETEHIIHH HA TAaax

Hoxazaresan n KpHTEepnH

3HarThL

YMmern

Baagern

OTanuHo (BbICOKHMI
YpoBeHs)

cBOOOHO BlajeeT
3HAHUAMH O criocobax
CaMOOPraHU3alliH B
camMoo6pazoBaHus;
NpeacTasiseT
crnocobsl U
Pe3VIIBTATEI
HCTIONB30BaHUS
PasJIM4HBIX METOIOB

*  cBOOOJHO HAXOMHT U
OPHMEHAET METO/BI
peleHus 3a1ay B
HE3HAKOMBIX
CHTYaLHAX;

*  yMeeT GHU3UYECKH H
MaTeMaTHYEeCKH
BBIPAXKATH, H
apryMeHTHPOBAHO

* cnocoben
PYKOBOIMTE
MEXKTHCLIMTIJIHHAPHO
A KoMaH10};

e cBo0oano Bnajeer
PasHBIMH criocobaMu
CaMOpPa3BHTHS U
camoobpasoBaHms
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caMoo0pa3oBaHus;
06OCHOBBIBaeT BHIGOP
METOIOB JJis

[IOKa3bIBATh
MOJIOKeHHS
TNpeaMeTHOH obnacTH

pelieHus 3HaHHA
npodeccuoHabHOH

3axa4mn

NOHHMaeT

BO3MOMHOCTH BCEX CaMOCTOSATENIEHO

METOOB nondupaeTt v roToBUT

caMoo6pa3oBaHHs H U1 3KCIIEpHMEHTA KPHTHYECKH
CaMOOPraHH3alUH; Heobxonumoe OCMBICITHBAET

HUMeeT Imybokoe obopynoanue; TIOJTYYEHHBIE 3HAHUS;

NnpeacTaBjieHue o

TMIPUMEHSACT METOABI

KOMITIETCHTEH B

HOIOKEHHUAX pelleHud 3aaay B Pa3IHYHbIX
Xopomo (6azoBbIii ApeaMeTHOH obnactu HE3HAKOMBIX cuTyauusx (pabora B
YPOBeHB) 3HAHHS, CHTyalusx; MEXIUCLIMILTHHAPHO
APTYMEHTHpPYET YMEET KOPPEKTHO i KoMaHzie);
BbIOOp MeToza BBIPAXKATH H BJIaJIEET Pa3HBIMM
peliueHHs 3aaa4u; apryMeHTHPOBAHHO criocobamu
COCTaBJIAeT MAaH 060CHOBBIBATE NIpeACTaBIeHUs
PeLIEHHs 3a1a4y; MOJIOKEHUA HHpopMaLHH
rpaduuecku npeaMeTHoM obnactu
HWUTIOCTPHPYET 3HaHHA
3anaqy
naer onpeeacHus
OCHOBHBIX MTOHATHIA;
BOCHPOH3BOJIHT yMeeT paboTarts ¢o
OCHOBHBIE CITPaBOYHOIM
. BIaJIeeT
NIOJIOKEHUA JIHTEpaTypoif; .
. TEPMHUHOJIOTHE
HpeaAMeTHOH 006acTH UCIIOJIB3YeT "
MpeIMETHOH 061acTH
3HAHHS, npHOOPEL, YKazaHHEIE
YaoBaersoputeanHo 3HaHHA,
. pacnozHaer B ONHCaHHH
(moporoBrrii yporens) . CIOCOOEH KOPPEKTHO
duzuyeckue NabopaTtopHoii
NPEeICTaBUTh 3HAHHUS
0OBeKTHI; paboTsi;

3HAeT OCHOBHEIEC
METOALI peleHUs
THIIOBBIX 3aa4 H
YMECT UX NPHUMEHATD
Ha NpakKkTHKe

YMEET NpeACTABIATD
PE3yaLTaTh CBOEHH
pabothi

B MareMaTHYeCKOM
bopme

1.2 KoMnerennua OITK-5

OIIK-5: Crnoco6uocrs pemats CTAHIAPTHBIE 3a1a4H NPO(PECCHOHAILHON JeATEeILHOCTH Ha
OCHOBe HHGOPMANHOHHON U oubnHorpaduyeckoii KYJABTYpbI ¢ NIPDHMEHEHHEM HHGOPMAITHOHHO-
KOMMYHHKALIHOHHBIX TEXHOJOTHI H ¢ Y4eTOM OCHOBHBIX TpeGoBanuii MHQopMaAHOHHO
6e3onacHocTH.
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Jlis  bopmupoBanus  koMmeTeHnHH HeOOXOOUMO  OCYIIECTBUTE
(OPMHPOBAHMS KOMIETECHIMH, NPHMEHIEMbIC JUIL 3TOrO BHJIBI 3aHATHH W H

6

OLICHHBAHMA IIPEJICTABIICHBI B Taﬁnnue 5.

paI  aTanos.
CHOJIb3yeMBIe CPENCTBA

Orans

Tabauua 5- Iranel (bopMHpOBaHHA KOMNETEHIHH H HCI0JIb3yeMble CPeACTBA OLleHHBAHHS

Cocras 3HarTh YMmers Bnapgers
OcHOBHOI KpyT Hcnone3osars MeToss
Npo6IeM 110 MIOJIyYEHHS U CITOCOOBI
HaNpaBJeHHIO 00paboTKH AaHHBIX, MeTononorueit
HesTenbHOCTH, Gasopsle | HEOOXOMMMBIX juis TEOPETHYECKUX H
NIPHHLAIIBL H MeTos! px | PEIICHHA NPodiemsl IKCIIEPHMEHTABHBIX
pelenus. Mcmons3oBars cpesicTsa HCCJIEJOBAHMI 110
CriocobsI nnoucka, nonyueHus uudopmanuy, | HATPABICHUIO
XpaHeHus ¥ o6paboTku VCIoNb30BaTh JIeATEbHOCTH;
uHbOpMaIUH ¢ TEKCTOBBLH PENAKTOp /LIS Hagsixamn
Conepranne yranop | 1CHOTH30BaHMENM HAIHCAHHA OTYETOR M0 06pabotku
OCHOBHBIX naboparopHbM pabortam. | TOIYICHHBIX
BO3MOXHOCTE} T p— pe3ynbTaToB U
COBPEMEHHEIX nporpamMmy o6paboriu i | MPEIACTABICHHS HX ¢
HHPOPMAITHOHHO- NpeNCTABeHHS y4eTOM
KOMMyHHKE\l’III/IOHHBIX PE3YTETATOB, O6HS&TCJILHVBIX
TEXHOJIOTHH. CTpOro BbIIOMHATE TpeboBaHui
Obs3arenbusle 0Gs3aTe b HbIE HOPMAaTHBHBIX
TpeOOoBaHNs TpeGoBanHs JOKYMEHTOB,
HOPMATHBHBIX HOPMaTHBHBIX
JOKYMEHTOB. JOKYMEHTOB
e Jlexkuuu;
¢ Jlaboparopurie
® [IpaKTHYECKHE
. paboThI; e JlaGoparopusle
Bujasl 3anarnii 3aHSTH.
e CamocrosTenpHas paboThL
* naboparopHsie
paboTa cTyneHTOB.
paboTHI;
Henonb3yemere e Tecr; * JlaboparopHusre 3ammura
CPeACTBA OUEHUBAHMS | o  ycTHas Gecena; paboThr; 71ab0opaTopHEIX
*  SK3aMeH. Koncnexr pabor.
CaMOCTOSTEIbHOM
paboThl.
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Obiue XapaKTePHCTHKH IOKa3areNied H KpUTEPHER OLeHHBAHHS KOMITETEHI[UH HA
BCEX 3Tanax NpUBEIEHE! B Tabnue 6.

Tabauna 6 — O6mue xapakTepHcTHKH NoKa3aTerei u KPHTEpHEB ONeHHBAHHS KOMIIECTCHINM 110

Jranam

Hokazarean u

ITPOCTHIX 33aa4

3Harh Y™mersn Bnaapers
KPHTEpHH
O6nanaer O6nanaer
daxTHYecKuMH 1 JHANa30HOM
TEOPETHUECKHMH IIPAKTHYECKUX
. Konrtpomipyer pa6ory,
. 3HaHHUSMU B YMEHHH, TpeOyeMbIX
OTanuno (BbICOKHIT IPOBOJHT OLICHKY,
Ipenenax JUIA pa3BHTHS
YPOBeEHE) . COBEPIIEHCTRYET
H3y4aeMOH 00/1acTH | TBOpdYeckux .
. NeHCTBUA paboTHI
C IOHUMaHHeM peLIeHHI,
rpaHuiy abcTparupoBanus
IPHMEHUMOCTH poGiieM
O6nanaer beper
3Haet ¢axTsl, JTHATa30HOM OTBETCTBEHHOCTbD 34
IIPHHIIMITE, [IPAKTHYECKUX 3aBepIlleHHUE 3a/1a4 B
Xopomo (6a30Bbrii Iporeccrl, obue YMCHHH, TpeOyeMpIx HCCJIEZIOBAHHH,
YPOBEHbB) IIOHSTHSA B U petmeHus npucnocalimBaeT cBoe
npeaenax OIIpeIeIeHHbIX OBEICHHE K
U3y4aeMoif obnactu | npobieM B 061acTH obcToATENBCTBAM B
HCCIIEOBAHMS pemeHny npobiem
Obnanaer
OCHOBHBIMH
Obnanaer
YaoBnersopurenasno YMEHUSIMH, Pabotaer npu npsmom
. 0a30BEIMH OOIIIHMHU
(moporoBalii ypoBens) TpeOyeMbIMU 17151 HabmoneHnn
3HaHHUSIMH
BBIUIOTHEHHS

Tabanna 7 - Mokazarean u KPHTCPHH OLICHUBAHHS KOMIETEHIIMH HA >Tanax

Ilokazarenu n

npobiemMax u

3apaq

3narb Y™mers Baaners
KPHTEpHH
Cdopmuposans Cdopmuposansl ¢ Peammsyer ycnemnoe u
. CHCTEMATHYECKHE YMEHHS BEIGOpa CHCTEMATHYECKOE
OTanuno (BBICOKHIT
) MPEACTaBNeHHS 00 3¢ GeKTHBHBIX MPUMEHEHHE HABBIKOB
OBeHb B

P OCHOBHBIX petreHHi OCHOBHBIX BJIa/IeHUA

COBPEMCHHBIMH
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MEeToNax HX peleHus
CroGonHo Brajseer
BO3MOKHOCTAMH
COBpEMEHHBIX
TEKCTOBBIX
PeNaKTopoB;
Cpobonno snajeer
BO3MOXHOCTAMH
COBpPEMEHHBIX
IporpamMm
00paboTKH u
MpeACTaB/IEHUA
urgopManuu;
CroboiHO Bageer
cnocobamMu ux
COBMECTHOTIO
UCTIONB30BaHUA
3HaeT obs3arenbHbIe
TpeGoBaHUA
HOPMATHBHBIX
IOKYMEHTOB

Y™meeT crobonHo
MPUMEHATE
BO3BMOKHOCTH
COBPEMEHHBIX
TEKCTOBBIX
Pe/lakToOpoOB B
HE3HAKOMBIX
CUTYaUX;
YMmeer cBoboHO
IPUMEHSTh
COBpEMEHHbIE
TIPOrpaMMBbl
00paboTKH U
npecTaBieHus
HHpOpMaLHY;
YMmeer cBoboHO UX
COBMECTHO
HCIIOJTb30BATH
YMeeT BuINOMHATE
obszarenbHble
TpeGoBaHuA
HOPMATHBHBIX
JOKYMEHTOB

MeTOoaaMU
TEOPETHUYECKHX H
IKCIIEPUMEHTANTLHBIX
HUCCIeNOBaHUHA
Crnioco6eH pyKoBOAUTE
MEX/THC LIMTUTHHApHOH
KOMaHIoH;

CeobonHo Bnageer
pa3sHBIMH
COBPEMEHHBIMU
criocobamu
[IpeACTaBICHHA
¢bu3HYecKoH
uHpopMalHH B
rpaduveckoit u
MaTeMaTH4ecKoi popme
Crtporo BeInosnHseT
obs3aTenpHeIe
TpeboBaHUs
HOPMAaTHBHBIX
JOKYMEHTOB

Xopomo {(6a3zoBbiii
YPOBEHbB)

CdopmupoBaHsl, HO
coiepaKaT
HEe3HaYHUTeNbHEIE
ripoGeJist
TNpefcTarIeHus o0
OCHOBHBIX
npobriemax u
METOoJax HX
peleHHit
IMonumaer
BO3MOKHOCTH
COBpPEMEHHBIX
TEKCTOBBIX
penaKTopos;
Iloanmaer
BO3MOMKHOCTH
COBpEMEHHbIX
HporpaMm
06paboTkH u
npeCTaB/IeHUs
nHpOpMaIMH;
IToHuMaer, Kak
COBMECTHO HX
MOKHO HCMONTB30BATh
[Monumaer, kax

CdopmupoBansl B
LEIOM YCHEeIIHbIE,
HO cojieprKail1e
HE3HauHTe/IbHbIE
npobGeJsibl yMeHUs
BeIOOpa
s¢dexTHBHBIX
peLIeHHH OCHOBHBIX
3agay

Ymeer
CaMOCTOSTEIBHO
MOJIB30BATHCS
COBPEMEHHBIMH
TEKCTOBBIM
penakTopamu;
YMmeer
CaMOCTOSTENLHO
I0JIb30BATHCS
COBPEMEHHBIMH
IporpaMMamu
oOpaboTku U
[peCTaRIeHUS
HH(pOPMALIHH;
YMmeer
CaMOCTOSATENBHO

Peanuzyer B nenom
YCIELIHOoe, HO
coaepkaniee
HE3HAYUTEJIbHBIE
npobessl MpUMEHEHHe
HaBbIKOB BNAIEHHA
COBPEMEHHBIMH
MEeToNaMH
TEOPETHYECKHX H
IKCTIEPUMEHTATBHEIX
HCClIe10BaHHH
Komnerenten B
PaIHYHBIX CHTYALMAX
(pabora B
MEXUCIHIUIMHAPHOM
KOMaH/Ie);

Braneer pazneiMu
criocobamu
npeAcTaBAeHUS
dusnueckoi
uHdopMmaluu B
rpaduyeckoii u
Maremaru4deckoi gopme
Bemmonusier
obs3arenbHble

CornacosaHa Ha noprtane Ne 366




HCIIOJTb30BATh
ofs3atenpHble
TpeGoBaHHs
HOPMaTUBHBIX
JOKYMEHTOB

COBMECTHO HX
HCNOJNb30BaTh
VYMeeT BBITIONHATD
obs3arensHble
Tpeboranus
HOPMATHRHBIX
JOKYMEHTOB

TpebGoBaHus
HOPMaTHBHBIX
JIOKYMEHTOB

Yaoeaersopureanno
(moporoebiii yposens)

Umeer Henmonurte
npeacTapiaeHus oo
OCHOBHBIX
npobiemax H
MeTofax HX
perueHuii
IToHumaeT ocHOBHEIE
BO3MOYKHOCTH
COBPEMEHHBIX
TEKCTOBBIX
PENaKTOpOB;
IoHumaet ocHoBHbIE
BO3MOXKHOCTH
COBpPEMEHHBIX
ApoTpamMM
obpabotku u
[IPeaCTaBIEHUS
HHbOpMaIHU
IlonuMaer, kax
HCITOJIB30BATh
o0s13arebHbIe
TpeboBaHus
HOPMAaTHBHBIX
JIOKYMEHTOB

Cohopmuposansl B
LIEJIOM YIIOBJIETBOPH-
TeJIbHBIE, HO He
CHCTEMATH3HPOBAH-
Hble yMeHHA BBIOOpa
s¢dexTHBHBIX
peleHnui OCHOBHBIX
3anaq

Ymeet paborarts ¢
COBPEMEHHBIMH
TEKCTOBBIMH
peaakropamu;
Hcrnonesyer
COBpeMeHHEIE
HpOrpaMMel
00paboTky u
MPENCTABTIEH A
HHpOPMALIHH;
VYMeer npeactaBnsaTe
Pe3yNneETaThl CBOEH
paboThI

VYMeeT BoINONHATE
obs3aresibHbIe
TpeboBaHus
HOPMAaTUBHBIX
IOKYMEHTOB

Peanusyer B uenom
YAOBNETBOPUTENBHOE,
HO He
CHCTEMaTU3HPOBAaHHOE
NPHMEHEHHE HABHIKOB
BIAJIEHHA
COBPEMEHHBIMH
METOIaMH
TEOPETHUYECKHX H
IKCTIEPUMEHTANILHBIX
HCCIIEIOBaHUA
Bnaneer
TEPMHHOJIOTHEH
npeaMeTHOH 06acTu
3HaHUA;

CnocobeH koppexTHO
NIPEICTaBUTh
uHdopmanmro B
rpaduueckoii u
Marematuueckoi gpopme
CniocoGeH BBIMOMHUTS
obs3aTenbHble
TpeboBaHus
HOPMATHBHBIX
JOKYMEHTOB

2 TunoBbie KOHTPOIBbHBIE 320aHAN

IIJIH peanusanuu BBIICTICPEUHCIIEHHBIX  3a7ay O6y‘ICHI/IH HCHOJIB3YIOTCS cleayonme

Marepuasl:

~ THIOBBIC KOHTPOJBHBIC 3aJaHHS WM HHBIE MaTepHalbl, HEOOXOMUMBIE JUIS OLEHKH 3HAHWIA,
YMEHHH, HaBBIKOB H (HJIH) OmbITA ACATCILHOCTH, XapakTePH3YIOIMUX STarbl (GOpMHPOBAHHS
KOMIETEHIMH B TIPOIlECCe OCBOCHHUS 06pa3oBaTeTbHOMN IPOTPaMMBL, B COCTaBE:

2.1. Tecm:

2.1.1. Temor mecmosvix 3adanuii s RpaKkmu4ecKkux 3aHaAmuiL;

1) Knnemaruka nocrynarenshoro u BpALIaTeIbHOTO ABHKCHHA.

2) MunaMuxa nocTynarenbHoro u BpALIAaTEIbHOTO IBUKCHHS.
3) Pabora, smeprus u 3akoHsI COXPaHEHHUS B MEXAHHUKeE.
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4) Mosnexynsipras ¢usuka. KnaccHueckue cTaTHCTHKH.

5) IlepBoe Havai0 TEpMOIHHAMUKY. Wsonponeccrt. Temtoémkocts.
6) Bropoe Hauano tepMoguHAMEKH. DHTpOIIHS.

7) DnexTpocraruka.

8) HocTostHHbIH 3/1eKTpHYecKUit TOK.

9) Maruurocraruka.

10) Cuna Jlopenua n cuna Amnepa.

11) SIBnenue snexrpoMaruuTHOMN HHIyKIMK. Pabora u sHeprus noss.
12) 'apMonnueckue xoneGanus.

13) CBoGoxHEIe M BEIHYXICHHBIE KOTE6AHM.

14) Bonnel. Oddexr Nomrepa.

15) Untepdepennus crera.

16) Iudpakus.

17) Ionsipuzanus.

18) TemnoBoe usnyuenue.

19) Bremnunit porosdpexr.

20) Oddexr KoMmmrona.

21) KopnyckynisipHo-BoTHOBEIE CBOHCTRA MHKDPOYacTHIl. ATOMHBIE CHEKTPEL
22) DrieMeHTBI KBAHTOBOH MeXaHUKH.

2.1.2 IlIpumep mecmosozo 3adanus o RPAKMUYECKO20 3aHAMUA:

ATOMHbIE CHEKTPLI  AToM Bojopoaa. BAPHAHT 1
2m

1. Craunonapuoe ypasuenne 1lpenunrepa B o6mem cyqae umeer sug AV + 3 (E-U)¥Y =0,
h

roe U- NOTCHUHAIbHAS SHCPI'Hs MHKPOYACTULIBI. 3HeKI’pOHy B aTOMe BOJOpOIa COOTBCTCTBYET YpPaBHEHHE. ..

azw 2m 62;1/ 2m mao*x?
) —%+—FE¥=0; ) —+—(E-——)¥=0;
ot ol O hz( 2
2
3)A‘P+—2~T—E‘I’=O; 4)A‘I’+3’—211(E+ ¢ W=0
h h dregyr

2. Ha pucyHke n306paxeHs! CTalHOHAPHEIC OPOUTHI aTOMA BOJOPOJIA COTTIACHO MOJIEH bopa, a Taroke
H300pasXKeHBl MEPEXO/bl AMEKTPOHA C ONIHO CTAaLMOHAPHOH OPOHUTEI Ha IPYTYI0, CONPOBOKAAIOIIHECH
H3yHeHHEM KBaHTa SHEpruu. B ynkrpaduonetosoii obnactu a1 nepexoast naror cepuro Jlalimana, B BUAMMON
— cepHio banbmepa, B urbpakpacHoi ~ cepuo [amena.

Haubosnsmeit 4aCTOTEC KBaHTa B CepHH EanbMepa COOTBETCTBYET
nepexon. ..

D) n=5 — n=1;2)n=5 — n=2; 3)n=4 — n=3; 4)n=3— n=2

n=3
CornacosaHa Ha noprtane Ne 366



11

3. I'nasnoe KBaHTOBOC YHC/IO n onpenesseT. ..

1) opueHTaLMIO 31€KTPOHHOrO O6Naka B MpOCTpaHCTee; 2) GOpMy >/1EKTPOHHOro obnaka; 3) pasMmepsb
3NEKTPOHHOTO obnaka; 4) cOGCTBEHHBIH MEXaHHYECKHI MOMEHT.

4. 3akoH COXpaHCHHUS MOMEHTa HMITYJIbCA HaKJaabiBaer OrpaHUYCHHA Ha BO3MOXHbIE NEPEXONbI JNCKTPOHA

S p d f B aTOME C OIHOTO YPOBHS Ha Apyro# (npasuio or6opa).
4 :—\}:‘/_ B sHepreTHueckoM criekTpe aroma BOOpOaa (CM. puc.)
3aNpPEUIEHHBIM TIEPEXO0M ABIISETCH. ..
3 1)4s—3p; 2)4f—3d; 3)3d—2s; 4) 2p—1ls
2

5.
E,2B n Ha pucynke usoGpaskens snepretnueckue YPOBHH aroMa
0 ©o  BONOpONa cornacHo Moaesu bopa, a Takoke ycnoBHO M30GpaskeHs
-0,54 5 NEPEXO/IbI 3MIEKTPOHA C OHOTO YPOBHS Ha JIPYroii,
CONPOBOXKAAIOUIHECS H3TyUEeHHEM KBaHTa SHepruu. B
-0,85 4 YIBTPadHOneToBOH 06/IaCTH 3TH NEPEXOAB! AAIOT ceputo Jlaiimana,
-1,51 3 B BUAMOH obnacTu narot cepuio banbMepa, B nuppaxpacHoit
3,40 5 obnactu garot cepmo Iamena.
LIyyy OTHoLIEHHE MHHMMATBHOR YaCTOTHI KBAHTA SHEPIHH CEpHH

JlaliMaHa K MAKCHMAJILHOM YacToTe KBAHTA 3HEPFHHU CepHH
Banemepa pasho. ..

112.8: 2)30: 314.0: 4154: 5) 72

2.1.3 Tembt mecmossix 3adanuii ona abopamopHbIX 3aHaAmuil:
1) Kunemaruka paBHOYCKOpPEHHOTO BpalleHus
2) [lunamuka Mastauka Obepbexa
3) Hsyuenue pacupenenenus Makcpeia
4) VisMepenHe ynenbHOTO 3EKTPHIECKOTO CONPOTHUBJICHHS METAIIJIOB
5) W3ydenue MarHuTHOTO MONs KpYT'OBOT'O TOKa
6) Olpenenenne yaeMbHONO 3apsia 3MEKTPOHA METOIOM MarHerpoHa
7) H3syqeHue 3aTyXarOImyuX 3TeKTPOMATHUTHBIX KONeOAHHI
8) Usyuenne nnrepdepennuun nazepHoro u3aydenus. Oneit FOura
9) HsyyeHne 3aBHCHMOCTH 3HEPreTHYECKOH CBETHMOCTH Ceporo Tena OT TeMIIepaTyphl
10) Buemmnuit potosddexr. Uzyyenue 3axona CToneTosa u nnpoBepka GopmyITel
OiiHmITena
11) Wsyuenne cnexrpa aroma Bogopona. (ITocrosuuas Punbepra)
12) Ilposepka cooTHOMmEHMs HeONpeaeIeHHOCTe T POTOHOB
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2.1.4 Ipumep mecmosozo 3adanun ona AA0OpamoprHozo 3aHAmMuUA:

ONPEJAEJEHUE YAEJILHOI'O 3APSIJIA DJIEKTPOHA METOJOM MATHETPOHA
Bapuanr 2

1. ITo kaKo# TpaekTopHu ABHKETCS B 06IIEM Cilydae 3apsDKEHHAs 4acTHIA B OJHOPOIHOM
MAarHUTHOM noJie?
Otsetsr: 1) no npsiMoii;  2) mo napa6oie; 3) no runep6one; 4) o
CIHPANH; 5) [0 OKPYKHOCTH.

2. [NapannensHo NpssMOMY IIPOBOIHUKY Ha HEKOTOPOM PacCTOSHUU
OT HETO, NBHXETCSA CO CKOPOCTBHIO ¥ IEKTPOH. YKA3aTh HA PHCYHKE
Harpasienue cuibl JlopeHnia, NeHcTBYIOMmEH Ha 2IEKTPOH, eClH o
NIPOBOJHUKY YCTHTH TOK 1.

o 3. Tpu YacTHIIBI ¢ OMMHAKOBEIMH MaccaMy U 3apsA/laMH BJIETAIOT B
g OAHOPOAHOC MAarHUTHOE TI0JIE ¢ Pa3HBIMH CKOPOCTAMH, KaK MOKA3aHO Ha
7 —> pucyske. IlpuuéM vy <wv; < ;. Kax cootHOCATCS MEXKIyY co0oi ux
U B
> HEPHOAL! BpameHHs 17
e o o
9 9 q
OtBeTHI: 1)T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;

4) Jlis oTBeTa NaHHBIX HEIOCTATOMHO.

4. MHKpOYACTHIIBI BIETAIOT B ONHOPOIHOE MATHUTHOE [IOJE C
TNOCTOAHHON CKOPOCTBIO, KaK MOKa3aHO Ha pHcyHKe. Kakoit 3apsn

' q
B 1
HUMEIOT YacTHIIBI?

i a)qi=+q; 6)q=+q; B)q3=-+q;

\ Dqi=-q; 0NQ=-¢; e)qs=-q;

K qr=0;, 3)qu=0; wm)q3=0.

Otsersr: 1)a,6,8; 2)r, 1, €; )k, 3,1, 4)a,e,3; 5)B,I,3; 6)06, x, u.

5. Kakoe U3 npuBeneHHBIX HUXKE BBIpaXKE€HHI NpeICTaBIIIeT COb0M CHITY, IeHCTBYIOIIYIO HA
TIOJIOXKHTENBHO 3aPsHKCHHYIO YACTHILY, ABHKYIYIOCS OITHOBPEMEHHO B MIEKTPHYECCKOM M MArHHTHOM
Hosax?

1) F=qE+q[B’,D} 2) F=qE+q[ﬁ,E} 3) F = qE+q(B,5)
4) F =qE+q(6,l§).

CornacosaHa Ha noprtane Ne 366
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2.2 Temut Konmponwhsix pabom:

1)  Mexanuka

2)  Monekynspaas ¢pusnxa u TEPMOJHHAMHKA
3)  Dnexrpocratuka

4)  DnexTpHuecKuit Tox

5)  OnexTpoMarseTusm

6)  Konebanus u Bosms

7)  Bonnosas ontuka

8)  KganToBas onrtuka

9)  ®usuka atoma

10)  ®usuxa aromuoro snpa

2.2.1 IIpumepovt konmponsrbix pabom.

buier Ne 10
Monexyasipuas pn3nka n TEPMOAAHAMHKA

1. KoHuenTpaiws renus yBennumacs s 4 Pasa, ipu 5ToM HanGosiee BEpOATHAsA CKOPOCTh YMEHBITHIACH
B 4 pasa. Kak usmMenunocs nasnenue rejmms?

2. Tlpn aquabaruyeckom pacumpenun XJIopa ero o0beM yBemumics B 5 pas. Kakoii MIPH 3TOM CTaJjla
TeMIIEpaTypa rasa, eciii BHadase oHa pasHsuiack 300 K?

3. CrepxeHs, pacKpy4eHHBIH 10 Yool CKOPOCTH ® BOKPYT OCH, MPOXOASALIEH YepeB ero cepenHy
(J=ml¥12 ), OCTaHaBITHBAETCS MO ACHCTBHEM CHIIBI TpeHus. Ecnu packpyTuts s1oT cTepikeHs 00 Toif ke
CKOPOCTH ® BOKpYT OCH, NPOXosieli epes ero koner (J= ml%/3 ), M OCTaHOBHTE, TO H3MEHEHHE SHTPONHH
Bceenennoit Gyner ... Gonblue M MenbLIe OTHOCHTEJILHO MEPBOTO CITyYast, BO CKOABKO pa3?

4. Onpenenure OTHOCHTEBHOE YHCIIO MOJIeKyJl rasa, CKOPOCTH KOTODBIX OTJIHYAIOTCA He Gollee, 4eM Ha
7 NPOLEHTOB OT cpeHeii apHPMETHYECKOH CKOPOCTH.

5. Harpenu nioTHo 3akpeIThiid COoCylt ¢ BOROponoM. [lasnieHue yBemuumiocs B 4 pasa. Kak u3Mmenusace
CPe/iHAA KBAApaTHIHAsA CKOPOCTh IBHKCHHMS MONEKYI?

6. Onpenenure Temneparypy BOZIOpOZa, IPH KOTOPO# CKOPOCTAM vi= 600 M/c 1 v,= 1800 m/c
COOTBETCTBYIOT ONHHAKOBBIC 3HAYEHUS (YHKLMH pacTipenereHds Makceeia flv).

7. Ilpu xoMHaTHOM Temnepatype (300 K) nbumHKsM B3BEmEHs! B BO34yXxe Ha BeicoTe h = 1 M oT nona.
Onpenenure Maccy NBUHHKY, ecu H3BECTHO, YTO KOHLEHTpAlMs NUTHHOK Ha BBIcOTe h oTHyaeTcs or
KOHLEHTpaluH y nona B 10 pas.

buier 19
Kosiebanus u BotHBI

1. MarepuansHas Touka Maccoil 0,2 kr coBepinaeT konebaHusa Mo 3akoHy S(f) = 0,2c0s(3001+2) (m).
Onpenennrs B kH ammnutyaHoe 3nauenye CHJIbl, ICHCTBYIOLIEH HA MaTePHATLHYIO TOUKY.

2. DHeprus koHAEHCaTOpa B KONeGaTeTbHOM KOHTYpe B KaKOH-TO MOMEHT BpeMeHH paBHa 2,5 [ix. PoBHo
HCpE3 TICPHON JHEPrHs ITOro KoHAeHcaTopa paHa 2,4 Jixk. HeMy paBHa 106POTHOCTH KOME6ATETHHOrO
KOHTypa?

3. Marepuanshas Touka COBEPUIACT rapMOHHYeckHe konebanus ¢ wactotoil 0,5 I'u. B HavaibHbIi
MOMCHT TOYKa HaXOIHJIaCh B [10JI0KEHHH PABHOBECHS M JIBHTA/ach cO ckopocthio 20 cm/c. Oripenenuts B cM
aMILTUTYly CMEUIeHHS TOYKH.

4. B cucteme npoucxoast satyxamoume koneGanns. 3a BpeMs, B Te4eHHe KOTOporo copepuraercs 100
KosieGauui, aMIuINTy 1a yMeHbluaeres B 2,72 pasa. OnpefenuTs JorapupMUUecKHii IeKPEMeHT KoneGanHii.

5.B Bakyyme BIOAB OCH X pacnIpOCTPaHAIOTCS [BE ILIOCKHMe ONIMHAKOBO  TOJIAPH3OBAHHBIE
SJICKTPOMArHHTHBIE BOJIHBL, JJIEKTPHYECKHE COCTABISIOIME KOTOPBIX H3MEHSFOTCS TIO 3aKOHY

E, = E, cos(f - kx) u E, = E, cos(t - kx + ¢) .

CornacosaHa Ha noprtane Ne 366
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Halitn cpeaHee 3madeHMe TIUIOTHOCTH MOTOKA oHepruu. Pacuér npowssectw s ammmMTymel K,
pasHoii 210 B/M, u passoctu ¢az ¢ = n/4.

2.3. Tembt konnoxkeuymos:
1) Mexanuka;
2) MonexynsipHas GU3MKa H TEPMOTHHAMHKA,
3) OmnekTpocTaTHKa, DNEKTPHUYECKHI TOK;
4) DOnexTpoMarLeTHsM;
5) Konebanus u BoJHEL,
6) BosHoBas onruka;
7) KsanToBas onTHKa;
8) ®wusuka aroma;
9) ®usuka aroMHOrO A1pAa.

2.4. Cnucok unOUBUOYanbHBIX MEOPUeCKuX 3a0anuii:
1) KuneMaTnka MaTepHaIBHON TOUKH.
2) JluHaMMKa IOCTYNATeNBLHOTO M BPAIIATENbHOTO IBHIKCHHIS.
3) 3axoHBI COXpaHEHHS.
4) Knaccryeckue cTaTHCTHKH.
5) VYpaBHeHHe COCTOSHHUS HIEATBHOTO Ta3a, Hzomponeccer.
6) IlepBoe Hauao TepMOIUHAMHUKH.
7)  Outponus, Bropoe HaYano TepMOIHMHAMUKH.
8) 3axon Kynona. HanpsoxénuocTs IJIEKTPHUYECKOTr0 TIOJI.
9) Tlotenuman i paboTa 31EKTPHYECKOTO MO,
10) TlocTosHHBIN 5IEKTPHYECKHUI TOK.
11) MaruurocraTuka.
12) JIBmxeH¥e 3apsaaoB H TOKOB B MATHHTHOM IIOJIe,
13) DnexTpoMarHHTHAS HHIYKIHS.
14) KoneGanus 1 BosHbL.
15) HUnrepdepennns.
16) ndpaknus.
17) Honspusauus.
18) TemoBoe usmyuenue.
19) Bremmuit poroaddexr. Dpdexr Kommrona.
20) ATOMHBIE H PCHTTEHOBCKHE CIEKTPBI.
21) Mertasist, 10oaynpoBogHUKH, JU3IEKTPUKH. 30HHAS TEOPUS.
22) KBaHTOBbIE CTATHCTHKHY.
23) ®usnka aToMHOTO Azpa

2.4.1 IIpumep unousudyanvrozo meopueckozo 3adanun:
IloTenunan u paGora snekTpuyeckoro nost
buner S
1. DnekTpoH, ABHrasch M3 COCTOSHHS IOKOS B JIEKTPHYECKOM [I0JTe, MOCTHT ckopoctd 1,5-10%
KM/c. Kakyro pasHOCTb [OTEHIHANIOB PO MIEKTPOH?
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2. Merannmmueckuii wap pamuycom 61 MM u ¢ TOTEHIHANIOM 469 B oKkpyXatoT He3apsKeHHOH
chepuueckoii 06010uKo# pagHycom 452 MM, Kakum OyZleT MOTeHIHa [apa 10Ce TOro, Kak OH Oynet
COeHHEH ¢ 060109KOi1?

3. JIBa TOUEHHBIX 3IEKTPHYECKUX 3apazaa 56 HKn u 10 1K Haxoparcs B Bosayxe Ha PacCTOSIHHH
42 cm gpyr ot apyra. OnpeineiuTs NOTEHIHA HOJIA, CO3AaBAGMOr0 3THMH 3apsSJaMH B TOYKe,
HAXOAAUIEHCS Ha pacCTOSHUM 60 cM OT nepBoro 3apsina u 61 cM oT BTOpOTO.

4. Pagmycel nByx mpoBOISLIMX KOHUCHTpUYeckuX chep 44 cm u 232 oM. Ha kaxmoi
paBHOMEpHO pacnipenenés sapsaa 277 uKur. Haiitu passocts notennuanos Mexay chepamu.

5. BeckoHewHO IMHHEIE npsMoi NPOBOAAINHA LMIMHAP paguycoM 1521 Mkm PaBHOMEPHO
3ApSKCH ¢ TMHEHHOH MIOTHOCTBIO 3apsina 8 HK/M. Onpenenuts Pa3HOCTh MOTEHLHAJIOB ABYX TOYEK
STOTO MOJIA, HAXOJAAIIUXCSA Ha pacCTOAHHH 44 MM u 261 MM oT ITOBEPXHOCTH LIMIHH/IpA.

6. OnpenenuTs OTEHUHAT HA paccTosHuy 31 MM OT OCH OIHOPOJTHOIO OECKOHEYHO IJIMHHOrO
AUINICKTPUYCCKOrO CTepXkHS (€ = 15) pamuycom 15 MM, ecnm CTEPXKCHBL 3apshkKeH ¢ OObEMHOM
notHocTsio 20 MKK/A, [otenmuman Ha ocu CTEPXKHS NPHHATL PABHBIM HYITIO.

7. loTeHUMan 5IEKTPHYECKOTO IIONS HMEET BHI: p= 1o(x2 + y2)+2022 (B). Hatttu wmomyns
HalPHXEHHOCTH MONS B TOYKE ¢ KOOPAHHATAMH: X =544 oM, ¥y =261 cM, z = 374 cwm.

Huteppepennnn
buner 12

1. BEIYHCIINTE B HM JJTHHY CBETOBOH BOIHEI B OMBITE C Ounpusmoii OpeHens, ecnu paccTosHue
MEXITY MHAMBIME H300paXKeHHSMH MCTOYHHKA CBeTa paBHO 1,22 Mm. Ha 9KpaHe, pacnoIokKeHHOM Ha
PaccTOAHMH 1,5 M OT HCTOUHKKA CBeTa, HAGIIONAIOT CBETIEIE M TEMHBIC TI0JIOCHI, OTCTOAIIME APYTr OT
npyra Ha 0,38 MM,

2. B onsrre IOura ogna u3 menei 3aKpBITA CHHHM (HIIBTPOM, a BTOpas — KPacHbIM. Byner nu
[IPH 3THX YCIIOBUAX HAOMIOAAThCA HA SKpaHe HHTeP(hEPeHIHONHAS KapTuHa?

3. Ilpospaunas riéHKa TOMMUHON 5,804 MKM H3 MarepHaja C rokasareyeM IpelnoMieHus 1,49
OCBEIIACTCA PACCEAHHBIM COJHEYHBIM CBETOM. MOXHO Jn, paccMarpuBasi IUIEHKY B OTPaXk&HHOM
CBeTe, HabMIONaTh HHTEPhEPEHITHOHHYIO KapTUHy?

4. B Toukax 4 u B HaxomATCs KOTCpCHTHBIC HCTOYHHKH CBETOBBIX BOJIH C AJTHHOH BOJIHEBI 659 HM.
Ha cxonbko pagman H3MeHHTCS Pa3sHOCTE a3 xorneGaHui, IPUXOIAIIHX B To4Ky O, ecrmy Ha nmyta AQ
[IOMECTATL TNEHKY TOMHHOR 1,652 Mxm? ITnéHKa W3roTOBNIEHA H3 MaTrepualia ¢ IokasarejieM
npesiomiieHus 1,48,

5. HaliTn B HM HAMMEHBIIYIO TONIIIHHY MBUTBHOM IUIEHKH, TIPH KOTOPOI MOTYT CTaTh 3aMETHBIMH
MHTeP(EPEHUHOHHbIE IBETA IPH PACCMATPUBAHMH TUTEHKH oz yrimoM 75 rpan. k miuénke. INokaszarens
IIPCTIOMIICHUS MBUIBHOH XXHUAKOCTH paseH 1,34, BHIHMBIA CBET JeWHT B auaraszone ot 476 UM 1o
634 um. HabmoneHne Benetcs B mpoxossimeM ceere. OTBet OKPYIJIMTB JI0 IEJOTO YUCIA.

6. OnpeeIMTh IPEIOMISIONHI YTON CTEKITHHOTO KJIMHa, €CJIH IIPY HOPMAJIGHOM MAaJieHHH Ha
HCTO MOHOXpOMAaTH4eCKOro CBeTa C JUIMHOM BOJIHBI 457 HM HHCIO HHTEP(EPEHLHOHHBIX OJIOC,
IpHXOAsIUXCA Ha 1 cM, paBHo 19. IMokasarens npesiomieHns crexia VIS YKa3aHHOMN JJTHHBI BOJIHBI
1,5. Otser nats B cexynnax. [Ipunsts, aro 1 pamuan pasen 2-10° cexk.

7. Jlnn yMeHbIIeHHA NOTeph CBETa M3-3a OTPAXEHHUS OT ITOBEPXHOCTH CTEKJIa IMOCIeHee

[TOKPBIBAIOT TOHKUM CJIOEM BEIIECTBA C MOKA3aTeseM IIPENOMIIECHHS, PAaBHBIM VA, Ile 7 [oKasaTels
TIPENOMIICHAA CTekna. B oToM ciywae aMIuTaTynsl cBeToBEIX KoseGaHwmi, OTPaXX€HHBIX 0T 0beHx
MOBEPXHOCTEH ClIOsl, O/MHAKOBBL IIpH Kakolf MHHHMAIBHOH TONIDHHE CIOS OTpakaTe/bHas
CIIOCOBHOCTB CTEKNIa B HANIPABJIEHHH HOPMAIIH OyzeT paBHa HYJTIO LTS CBETA C JUTHHOH BOHEI 434 HM?
Mpunsate n=1,5.

2.5. Cnucok nabopamopnusix paéom:

1) KunemaTuka paBHOYCKOPEHHOTO BpallleHHs (MasSTHHK Ob6epbexka)
2) Junamuka MastHuka OGepbeka
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3) Hzyuenme pacnupenenenus Makcsea

4) Wsmepenne yaenbHOTO 3IEKTPUYECKOro COTIPOTHBIICHHA METAJLIOB

5) H3ydenue MarHHTHOTO NMOJIA KPYrOBOro TOKA

6) Onpenenenne yaenbHOTO 3apsa JIEKTPOHA METONIOM MarHeTpoHa

7) HsyueHne 3aTyXaroUmx 3MeKTPOMArHATHBIX KOJICGaHMH

8) Hsydenue untepdepenuun mazepHoro u3nyqenust. Onerr fOura

9) H3yueHue 3aBUCHMOCTH IHEPrETHUECKOM CBETAMOCTH Ceporo TeJia OT TEMIIEpPaTyphl

10) Bueurnuit potoaddexr. Usyuenne zakona Croseropa u nposepka GpopMmytel DifHINTEHA
11) Usy4enne cnextpa atoma soopoxa. (IToct. Punbepra)

12) ITpoBepka coOTHOMIEHUS HeONpe eI HHOCTEH LTS ¢doToHOB.

2.6. Temsl 0na camocmoamenwvHoii pabompi:

. Kuemaruxa.

. JIMHAMHKa OCTYNATeNbHOTO ABHKEHHUSL.
. JIiHaMuKa BpaIlaTeIbHOrO ABHKEHUS,
. Monexynsapuas ¢puzuxa.

. Kinaccuyeckue craructuku.

. TepMoguuamMuxka.

. DNeKTpocTarTuka.

. HocTosuawni TOK.

. MarautHoe none B BakyyMme.

10. MarnurtHroe mosne B BenecTse.

11. YpaBHenns Makcpena.

12. Kone6anmus.

13. BonnsL

14. BonHoBas ontuka.

15. Aromuas ¢usuxa.

16. KBaHToBasg Mexanuxa.

17. KBaHTOBEIE CTATHCTHKH.

RN

O OO0 3 O\ h

2.7. Crucok 60npocos Ha 3a4ém u IKIAMEHAQUOHHBIX eonpocos:
1 Cemecrp.

1. Beeobumit xapakrep 3akoH0OB mpupoasL. Pons U3MKK B HayKe H JKU3HH, B OPMHPOBAHHH
PO ECCHOHATBHAIX 3HAHHUI.

2. OcHOBHblE KHHEMaTHYECKHE XapaKTCPUCTHKH JIBHIKCHHS: CKOPOCTh H YCKOPEHHE.

Hopmaisaoe u Tanrennuanshoe ycxopenue.

KuneMmaryka BpamarenbHOro ABIKeHHS: yrioBas CKOPOCTB H YIJIOBOE YCKOPEHHE, UX CBA3b C

JMHEHHOH CKOPOCTBIO M YCKOPEHHEM.

MHepunanpHele 1 HeMHEPIHANILHBIE CHCTEMbI OTCUETA.

3akonsl Helotomna.

3aKOH COXPaHEHHS UMITYIIbCA.

Kunetndeckas sneprus.

. IorennmnansHas sneprus.

10. CBs3b MeXITy TOTEHIHATBHOMH SHEPriei H CHITOL.

11. 3aKoH COXpaHEeHUS MEXaHHYECKOi SHEDIHUH.

12. JlnHaMHKa Bpaliate bHOro JABHIKEHUS TBEPIOTO Tela.

13. MoMmenT unepruy.

14. MoMeHT cuibl.

15. MomenT umMrnysbca.

B

0 % N
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3aKOH COXpaHEeHHS MOMEHTA HMITYJIBCA.
TpexmepHoe Bpainenue TBeporo Tela. I'upockon.

IocTynarer Ditnmreiina.

ITpeobpa3zoBanus Jlopenna.

OTHOCHTEIBHOCTD MOHSTHIA: OIHOBPEMEHHOCTD, JUTHHA, [IPOMEXYTOK BPEMEHH.
PenatuBrcTckue BBIpaXeHns JUIs HMIYNIbCa, KHHETHISCKOH H TTOHON JHEPrHUH.
B3anMocBa3b Macchl H 3Hepruu. DHEPrus nokos.

IIpHHIMI 3KBUBATEHTHOCTH CHIT HHEPIHH M CHJT TATOTCHHS.

OCHOBHBIE NONOKEHUS 0IIel TEOPHH OTHOCHTETBHOCTH.

VYpaBHEHHSI COCTOSHUS HISANTBHOTO rasa.

H3onporeccs! naeansHoro rasa.

TennoemkocTs Hi€ANIBHBIX TA30B, YHCIIO CTENEHeH CBOGOIL. VYpasHeHHe Maiiepa.
CKopocTH ra3oBbIx Moneky1. OYHKIHS pacnpeneneHus MakcBesia 1o MPOEKIIHSIM U
abCOJIOTHBIM 3HAYCHUAM CKOPOCTEH.

®yHKIHS paciipesiencHus boabimana. Bapomerpuueckas popmyrna
Tepmonunamugeckue GpyHKIHH.

ITepBoe Havano TepMoIHHAMHKH.

Huxn Kapwo.

JSHTponus. CTaTHCTHYECKHH CMBICIT SHTPOIIHH.

HWsmenenue sHTponMy ipu 06paTHMBIX 1 HeoOpaTHMBIX IpoLeccax.

Bropoe navano tepmonmnamuky. Tpuammn BO3pacTaHMs SHTPOIINH.
CymHocTh npo6reMsl TeIIOBOMH cMepTH Beenennoi.

Tpetbe HavanoO TEpMOIHHAMHUKH,

DNeKTpHYeCKH i 3apsiL. 3aKOH COXpAHEHHS 3NIEKTPHYECKOTO 3aps/a.

3akoH Kynona.

Hanpsx&HHOCTh siekTpHYeckoro moss.

CuinoBeie jHHMY.

IIpuHImMn cynepnosuumu sMeKTpHIecKux noseii.

Teopema Octporpanckoro-T'aycca s BEKTOpa HAPSHKEHHOCTH MEKTPHUYECKOTO TIOJIS H €€
VICTIONIE30BAaHUE JIJIsSl PACUETa MIEKTPHYECKHX TOJICH.

[MoTeniuan.

CBSI3b MEXTY HANIPDKEHHOCTBIO JMEKTPOCTATHIECKOTO OIS ’ IIOTEHIHAJIOM.
Pa3HocTs motenuumanos.

LIMpKy/ISUHs BEKTOPa HAIPSKEHHOCTH SMEKTPOCTATHYECKOTO [OJISL.,
[Tonsapu3arust TUIIEKTPHKOB.

CerHeTosnexkTpuk.

Bexrop anexrpuyeckoro cMemenus (3MeKTpHYEeCKAas HHAYKIHA).

IToTok BeKTOpa MEKTPHYECKOTO CMElIEHHS.

Vsmenenue Bektopos E u D Ha rpanuue pasjena JBYX TU3IEKTPHKOB.
CBOHCTBO 3aMKHYTOH MPOBOAIIEH 0GONIOUKH.

OnexrpoémkocTh. Konpencaropsr.

CoenMHEHHE KOHIEHCATOPOB.

DHeprus 3apspKeHHOTO IIPOBOIHHKA.

OHeprus 3apmKeHHOTr0 KOH/IEHCaTopa.

OHEPrHs MEKTPHYECKOTO OIS,

HocTosHHBIN aneKTpHYecKnit TOK.

ITnoTHOCTH TOKA.

ODJIeKTpOBIDKYIIAs CHIIA.

O606meénnbi 3akon OMa /11 HEOAHOPOIHOIO YYaCTKA e,

IIpasuna Kupxroda nis passerBiéHHBIX nenei.

MomrsocTts TOKA.

. 3akoH [[xoyns-Jlenna
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2 Cemecrtp.

Bexrop MarunTHOM HHAYKIIHH.

3akon bro-Casapa-Jlannaca u ero npuMeHeHue K pacy€Ty MarHUTHBIX IOJIEH.

JIBHoKEHHE 3apSHKEHHBIX YaCTHIL B 3EKTPOMATHHTHBIX TIOJSX.

Teopema I'aycca 11st BeKTOpa MAarHHTHOM HHIYKIHH.

Teopema o nupKyNALMK BeKTOpa MATHHTHON HHAYKUMH U & [IPUMEHEHHE Ui pacuéra Hojel.
ITone conenonaa u Topoua.

Cuna Jlopenna.

Cuna AMmnepa.

KOHTYp ¢ TOKOM B MArHMTHOM r10Ji€.

. O¢dexr Xoma.

. Hamarnuuennocts. HanpsokéaaocTs MarauTHOro nons. Marsuraas MIPOHHUIIAEMOCTH CPEIbL.
. Teopema o mupKynsiluK BekTOpa HANPSHKEHHOCTH MATHATHOTO [IOJIAL.

. namarueTnsm.

. ITapamaruetusm.

. PeppoMarueTHsM.

. Pabota o nepemermenunio npoBoaHNKa ¢ TOKOM B MATHHTHOM I10JT€.

. SIBnieHune 3MEKTPOMArHATHONH HHIYKIHH.

. SIBnenne caMouHIyKunu. MHAYKTHBHOCTS.

. DHEeprisi MAarHUTHOTO HOJIS.

. YpaBHeHHs MakcBenna.

- OCHOBHOE ypaBHEHHE rapMOHHYECKHX KoneGanuit. KoneGare/bHbie CHCTEMEL,

. MeTon BeKTOpHBIX Juarpamu.

. ClioeHHe B3aHMHONIEPIIEH TUKYIIAPHBIX KOTeOa Ui,

. Crobonueble 3aryxaronue koyeGanus.

. IlapameTper 3aTyxaromux KoseGanmii; K03(DUIIMEHT 3aTyXaHHs, BpeMs peaKcaliH,

NorapuGpMUIEcKui ISKPEMEHT 3aTyXaHHs, 10GPOTHOCTD.

Brmyxnennsie koneGanus. Pesonanc.

Co6osHble aMeKTprdecKie Koaebatns B KOHTYpe 6€3 aKTHBHOIO CONPOTHBIICHHS.
CeoGomHEle 3aTyXarolue IeKTPHYeCKHe KoNeGaHn.

BeiHyxiennbIe anekTpudeckne koneGarns. Pesonanc Toxka u HaIPSDKEHHA.

Llenu nepeMenHoro Toka.

YIpyrue BOJNHBI B MX XapaKTEPUCTHKH.

YpaBHeHHns MIIOCKON U chepHUIecKoil BOJIH.

dazoBas CKOPOCTE.

Crostauie BOJNHEL

D¢dexr Homnepa.

CBo¥icTBa M 0COGEHHOCTH PaCIpOCTpaHeHHs aKyCTHYECKHUX BOJIH B PAa3IMYHbIX CPEAX.
DJIeKTPOMArHHTHEIE BOJIHBI X MX XaPAKTEPHCTHKH.

Bexkrop Ymosa-IToiinTHHTA.

CBo#icTBa M 0COGEHHOCTH pacIpoCTpaHeHus SIIEKTPOMArHUTHBIX BOJIH B PA3JIMYHBIX Cpeaax.
Brwxusas u 1anbHss 30Ha H3TydaTes.

Nurepdepentus cera. Omsrr Omra.

BpeMennas u IpocTpaHCcTBERHAS KOTePEHTHOCTD.

WHTepdepennus npn oTpakeHHH OT MITOCKOMAPAIUIENbHOH MIACTHHKH 1 KIIHHA.
Kosnena Herorona.

Hpuanun INoiirenca-®Openes.

Meron 30u Openens.

Hndpaxnus Gpenesst 0T KPyIIoro OTBEPCTHS H OT KPYIJIOTO HEIPO3PayHOro JIUCKA.
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. Andpaxuns Opaynropepa ot wenn.

. JAadpakiyonnas pemérka.

YrioBas nucrepens v paspemaromas cnocoGHOCTS pelnéTKy.
Hudpaxuus penrrenoseknx mygeit.

EcrecTBennsIit n nonsapusoBanuslii cet. 3akon Mamoca.
3axon Bprocrepa.

HBoiinoe ydernpenoMinenye.

Hucnepcus ceera.

Paccesnue u nomtomenue ceera.

3 Cemecrp.

TennoBoe uanyuenue.
ABcomoTHO yépHoe Teno.
3axon Kupxroda.
3axon Credana-Bonbmmana.
3akoHs! Buna.
KBanToBas runoresa [Inanka.
CsoiicTBa ¢poTOHOB.
®otoaddext.
TopMosHoe peHTreHOBCKOE H3TyUeHHeE.
. O¢dexr Kommrona.
. laBneHwue cera
. 'nnoresa ne Bpoitns.
. CooTHomIeHHe HeonpenenéuuoCTElH I'efizenbepra.
. Kopnyckynapro-Bonuosoit nyammsm.
. BorHoBoe ypaBHenue Hipemunrepa.
- Pusudeckuii cMeicn W-dyHkimy,
. CMBICITT KBAHTOBEIX YHCEL.
. Ipuamumn [ayma.
. ABrkeHHEe CBOGOMHOMN YacTHIIbL.
- KBanroBanue sueprum snexrpona s OJJHOMEPHOH HNOTEHIIHAILHOH sMe.
. KBaHTOBEI rapMonnyeckuii OCIHJIIATOP.
- IIpoxoxieHre YacTHIIBI Yepes NOTeRIHATbHbII Gapsep.
. 3AKOHOMEPHOCTH B aTOMHBIX CHEeKTpax.
- Monens atoma Pesepdopra.
- Monens aroma Bogopona Bopa.
Omneir @panka u l'epia.
XapaKkTepHCTHYECKOE PEHTIEHOBCKOE u3IydeHre. 3akon Mosnu.
WuBepcus Hacenéunocteil. CrioHTaHHOE U BBIHY)XJICHHOE U3JTYYEHHSL.
Ipununn paGorst asepos.
TepMonuHAMHUYECKUI M CTATHCTHYECKHIT CIIOCOGET OIIMCaHHs KOJUTEKTHBA YacTHII.
XUMHYeCKHH NOTeHIHA.
®epMHOHBI B GO30HEL.
DyHKIMSA pacupeneeHus.
Houstue o pazoBom npocrpancrse MHKPOYACTHI] H €r0 KBAHTOBAHHH.
ITnotHOCTS cOCTOSIHMI.
DyHKIHS pacipeeeHus HCBRIPOXCHHOTO ra3a (Makcsenna-BonbimMana).
OyHKIMS pacTpeieeHHs BHIPOXIEHHOTO ra3a bepmuonos (Pepmu-/lupaxa). Dueprus Depmu.
Oynxuus pactipeneneHns boze-dinmTeiina.
. TemniepatypHas 3aBHCHMOCTD JNEKTPOIIPOBOJHOCTH METAILIOB.
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40. DHepreTHYECKUE 30HBI B KPUCTALIAX. MeTaIbL, [Tonynposomauku. J{UsneKTpuxy.
41. CobcTBeHHAs! M IPUMECHAS ITPOBOIHMOCTH IOJIYIIPOBOJTHHKOB.

42. ObpaszoBanue 1 NPUHLKI pabOTHI p-n-Iepexoa.

43. Iuon.

44. Tpuon.

45. ConHeYHbIe 31eMEHTEL.

46. CocraB pasHOaKTHBHOIO H3JIYHCHH.

47. TlpoToHHO-HeHTPOHHAs MOAETH Aapa.

48. CunbHOE B3aHMONIEHCTBIE HYKIIOHOB.

49. Cocras u pasmep sapa.

50. ledext Maccrl, 3Heprus CBA3M HYKJIOHOB B sijipe.

51. 3akoHOMepHOCTH a- H f-pacnafa.

52. Cnaboe B3aumoneicTeue.

53. 'aMMa-u3tyyeHnue.

54. 3aK0H pagHOaKTUBHOIO PaCIajia.

55. OCHOBHBIE THIIBI SIEPHBIX PEAKIIHii.

56. Llennas peakius feneHus sep.

57. OcHOBHbIE CBEICHHA O SIEPHON YHEPreTHKe

58. TepMosiiepHbIii cunTe3.

59. Ilpobnemsl yupapiseMpIx TEPMOSIEPHBIX peaKiuii.

60. Knaccudukanus sneMeHTapHbIX YaCTHII,

61. AHTHYACTHIIBL.

62. AIpOHBI U IENTOHEL.

63. 3aKOH COXpaHeHHMS JIEIITOHHOTO 3apsa.

64. Kiaccnukanus u cTpyKTypa aapoHOB. Mes3ons1, 6apuHoHbL, runepoHsL.
65. 3akoH coXpaHeHHsT GAPHOHHOTO 3apsza.

66. Ksapku. B3anmozeiictue xBapkoB. [TFOOHDI .

67. CpaBHHTENBHbIC XapPaKTEPHCTHKH HCTBIPEX BH/IOB B3AHMO/ICHCTBHS, CYIIECTBYIOLIMX B IPHPOJIE

3 MeToanveckne MaTepHab
CornacHo myukty 12 paboueii IIPOrpaMMBL.
3.1 OcnoBHnas suTeparypa:

1. Cagenben U.B. Kypc obuieit Gpusuxi: yueGroe mocobue [t BTy30B: B 3 1. — 7-e u3p,
crepeoruil. — CII6.: Jlans, 2007,
T. 1: Mexanuxa. Monexynspras ¢usuxa. — 432 c. (B bubmotexe — 155 9x3.).
T. 2: DnexrpudectBo u MarseTnsm. Bomnbr. OnTuka. — 496 c. (B bubmoreke — 148 3x3.).
T. 3: KBantosas onTuka. AToMHas ¢usuka. Pusuka TBEpAOro Tena. GH3UKA ATOMHOIO SAApa U
NIEMEHTApHBIX YacTHIl. ~ 317 ¢. (B 6ubmmorexe — 151 3k3.).
2. @puw C.D., Tumopesa A.B. Kypc o6ieit usukn. B 3-x TT. [DnexTpoHHbIif pecypc] — CII6.:
Jlanx, 2009.
T. 1: Ouspueckre 0CHOBBI MEXAHUKH. Monexynaphas dusuka. Konebanust u BonHs. — 13-¢
u3n., crepeorun. — CI16.: Jlans, 2009. — 480 c. Pexum J0CTyIa on-line ¢ KOMIBIOTEPOB
TYCVP: http:/e.Janbook.com/books/element.php?pl1 cid=25&pll _id=416.
T. 2: DiexTpudeckye u 3EKTPOMArHeTHYECKHE SIBIICHHS. — 12-¢ u3a., crepeotur. — CI16.:
Jlanp, 2009. — 528 ¢. Pexum moctyna on-line ¢ koMitetotepoB TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=418.
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T. 3: Onruka. Atomuas ¢usuka. — 10-e usj., crepeorun. — CI16.: Jlane, 2009. — 656 ¢. Pexum
Jpoctyna on-line ¢ komnerorepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.
3. 3ucMan A, Togec O.M. Kypc obieit puszuxu. B 3-x T1. [Dnekrponnsiii pecype] — CII6.:

Jlans, 2007.
T. 1: Mexanuka. Monexyssipras ¢puzuka. Kosnebanus u Bonusl. — 7-¢ u3a. — 352 c. Pexum
nocrtyra on-line ¢ xomnsiotepos TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=505.
T. 2: DnexTpuuecTBO ¥ MarHeTH3M. — 7-€ U3, — 352 ¢. Pexxum poctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ komnstotepos TYCVYP.
T. 3: Ontuka. ®u3nka aToMOB U MOJIeKysl. DU3HKaA ATOMHOTO SAPA B MHKPOYACTHIIL. ~ 6-€ U3,
— 512 c. Pexxum nocryna on-line ¢ komnbiotepos TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl]l_id=508.

3.2 lonoHHTeIbHAS JHTEpaTypa:

1. CaBenben M.B. COopHuK BOIpocoB U 3aad 110 obiueit pusuke. [InekTpoHnsi pecype] — 5-
e u3)1., crepeorun. — CII6.: Jlans, 2016. — 292 c. Pexxum noctyna on-line:
http://e.lanbook.com/books/element.php?pll_c¢id=25&pll_id=71766 ¢ xommsiotepoB TYCVYP.

2. Uponos NL.E. Mexannka. OCHOBHbIE 3aKOHEL. — 8-¢ H3]1., cTepeoTrn. — M.: BUHOM.
JlaGoparopus 3HanwuiA, 2006. — 309 c. (B 6ubnuoreke — 99 3k3.).

3. Mponos WLE. ®usuka MakpocrucTeM. OCHOBHBIC 3aKOHBL. — 3-€ H3J., CTEPEOTHIL. — M.:
BMHOM. Jla6opatopus 3xanuit, 2006. — 207 c. (B 6ubnroteke — 50 3K3.).

4. Viponos UL.E. DnexrpomarnernsM. OCHOBHBIE 3aKOHEL Y4eGHOE OCOOHE Ui BY30B. — 5-€ U311,
—M.: BUHOM. Jla6oparopus 3Hanui, 2006. — 319 c. (B 6ubnnorexe — 101 2k3.).

5. Uponos W.E. BonxoBble npomneccsl. OCHOBHBIE 3aKOHBL: ydeOHOE Mocobue. — 3-¢ u3m. — M.
BUHOM. Jla6oparopus 3nanuit, 2006. — 263 c. (B 6uGnuoreke — 100 3k3.).

6. Uponos U.E. KsanToBas ¢pusnka. OcHOBHBIE 3aK0HBI: YyeGHOE TOCOGHE VIS By30B. — 2-€
U3, gor. — M.: BUHOM. JlaGoparopus 3uanuit, 2004. — 256 c. (B 6ubauorexe — 100 3x3.).

7. Viponos N.E. 3apaun no obmeit ¢pusuke: YueGHoe mocobHe A1 By30B. — 7- H3L.,
crepeotun.. — M.: BUHOM. JlaGoparopus snannit, 2007. — 431 c. (B 6ubnuoreke — 496 3x3.).

8. Hepros A.I', BopobréB A.A. 3anaunuk 1o ¢pusuxe: YuebHoe mocobue s BTy30B. — 8-¢
H311., mepepad. u non.— M.: Gusmarmurt, 2007. - 640 c. (B 6ubnuoreke — 99 3k3.).

9. Bonbkenmreitn B.C. C6opHuK 3ana4 o o6ueMy Kypcy hHu3uku: YuebHoe nmocobue s
BTY30B. — 12-€ u3x., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnuoreke — 148 5Kk3.).

10. Kosbipes A. B. Kypc nexumit o ¢pusuke: Vae6uuk. — Tomck: TYCVP, 2007. — 421 c. (B
6ubnuoreke — 697 3k3.).

11. Kanaumxos H.IT., Koxessnxos HM. ®@usika. Mnteprer-TecTnposanye 6a30BbIX 3HAHMIA.
[Onexrpormbiii pecype] — 1-e m3n. — CII6.: JTaus, 2009. — 160 c. Pexum goctyma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172 ¢ kommmstotepor TYCYP.

12. Jlozosekuii B.H. Kypc pusuxn. B 2-x T1. [Di1eKTponHBIi pecypc] — 6-¢ H31., HCIIp. | AOIL —

CII6.: Jlans, 2009.
T. 1: Ousuveckue 0OCHOBBI MEXAHHKH. JJIEKTPUUECTBO B MarHeTH3M. Pu3nka Koiebanuii u
BOJNH. — 576 c. Pexxum nocrymna on-line ¢ xommnsrorepos TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=236.
T. 2: Kaurosas pusuka. Crarncriyeckas Gusnka u TepMomuHamMuka. CoBpeMeHHas
(usuyeckas xapTuHa Mupa. — 608 c. Pexum nocryma on-line:
http://e.]lanbook.com/books/element.php?pll cid=25&pll id=239 ¢ koMIieroTepoB TYCVYP.

13. Casenper U.B. Kypc o6ieit dusmxu. B 3-x TT. [Oniexrponnsiii pecypc] — CI16.: Jlans, 2016.

T. 1: Mexanuka. Monexynsapuas ¢usuka. — 5-e usj., crepeoruit. — CII6.: Jlaus, 2016. — 356 ¢. Pesxum

nocryna on-line c KOMIIBHOTEpOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=71762.
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T. 2: DiexrpuyecTBo U MardetusM. Boaupl, Onruka. — 12-e usa., crepeorun. — CI16.: Jlans, 2016, —
500 c. Pexcim JOCTyTIa on-line c KOMMBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=71761.

T. 3: KsanroBas ontuka. Atomuas dusuka. Ousnka TBEpROrO Tena. Pusnka aTOMHOTO S/Ipa U
3JICMEHTapHBIX YacTHIl. — 10-e u3n., crepeorun. — CI16.: Jlans, 2011, - 320 c. Pexum
noctyna on-line ¢ komnsrorepos TYCVYP:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=2040.

4. Y4ebno-meToguyeckne nocofus u NporpamMmMuoe obecrnedenne

4.1 Yuebno-memoouueckue nocobus ona npaKmuueckux 3aHAMUI U cAMOCHIOAMETbHOI
pabomst [DNeKTpoHHbIH pecypcl:

4.1 .1. Yyxxos FO.IT. PaGora u sneprus. 3akons COXpPaHCHHS B MeXaHUKe: COOPHHUK 3aj(a4 Jist
IpaKTHIECKUX 3aHATHH. ~ Tomck: TYCVYP, 2010. — 24 ¢. PexxuM DocTyna cBOGOMHBIH I CKAYHBAHUS:
http://edu.tusur.rw/training/publications/1100.

4.1 2. Jlaunn A.B., Marasunnuxos A.JL., Tposu JLA. Monexynspras ¢pusuxa: C6oprux
TECTOBBIX BOIIPOCOB JJI CAMOCTOSATEIBHOM paboThl U Uit IPaKTHYECKHX 3aHsTHil. ~ 2009. 30 c.
Pexcm noctyna ceobonbrit 1is ckauusanus: http://edu.tusur.ru/training/publications/1234.

4.1.3. JIaunn A.B., Marasuuaukos A.J1., Oprnosckas J1B. Tepmonnnamuka. Yacte 1: C6opruk
TCCTOBAIX BOIIPOCOB JUIA CaMOCTOATEbHOM pabOoTHI U JUISL IPAaKTHYECKUX 3aHsTuil. — 2009. 43 c.
Pexxum octyna cBOGOMHBIH IS CKAYHBAHHS: http://edu.tusur.ru/training/publications/1235.

4.1.4. Taneesa A.1., Jlauun A.B., Marasuuuuxos A.J]. Tepmoauuamuka. Hacts 2: C60paHK
TCCTOBBLIX BOITPOCOB I CAMOCTOATEIIBHON paGoTHI H LIS IIPAKTHYECKHX 3aHsaTuil. — 2010. 22 c.
Pexxum flocTyna cBOGOAHBIH IS CKaYHBAHUS: http://edu.tusur.rw/training/publications/1236.

4.1.5. Bypauesckuit }FO.A. BonnoBas ontika: Meromuieckoe nocoGue. CO6opHHUK TeCTOBBIX
BOIIpocoB. — 2009. 24 ¢. Pesxum nocTyna cBOGOAHBIN IS CKAYMBAHUS:
http://edu.tusur.rw/training/publications/1233.

4.1.6. Yyxxos FO.I1. DiteMeHTHI aTOMHON QH3HKH H KBAHTOBOH MEXaHHKH: YaeGHO-
MeTorIecKoe nocodue. COOPHUK TECTOBBIX BOIPOcoB. — Tomck: TYCVYP, 2011, — 68 ¢. Peskum
AocTyna cBOOOAHBIA AMld ckaunBaHus: http://edu.tusur.ru/training/publications/1104.

Cornacno mynkty 12.3.3 pa6odeit mporpamMmbL.

4.2 YuebHno-memoouueckue nocobun 011 evinonnenusn Jlabopamopusix padom [DaeKTPOHHBII
pecypc]:

4.2.1. Bypnosumuu B.A., Tposu JI.A. JluHamMuka MasTHHKA Obepbeka: MeTtoauueckue
yKazaHus K jaboparopHoit pabore. — 2007. 13 ¢. Pesxum JOCTyI1a CBOOOIHBIN JIJ1s CKAYMBAHUS:
http://edu.tusur.rw/training/publications/918.

4.2.2. bypnosuis B.A., Tposn JI.A. Kunemaruka PaBHOYCKOPEHHOTO BpallleHHS
Meronuyeckue ykasanus k naboparoproii pabore. — 2012. 13 c. Pesxum JTocTy1a CBOOOHBIH
JUIs cKaynBauus: http://edu.tusur.ru/training/publications/923.

4.2.3. bypauesckuit 10.A. M3yueHue cBoiicTs TMH3IEKTPUKOB B IOJIE MJIOCKOTO
KOHJIeHcaTopa: MeTonuyeckue ykasauus K 1aGoparopHoit pabote. —2012. 15 ¢. Pexum noctymna
CBOOO/IHBIN JUIS cKayuBaHus: http://edu.tusur.rw/training/publications/873.

4.2.4. Uanoga E. B. M3yueHne MarHuTHOTO 11O Kpyrosoro Toka: Meroguueckue
yKazaHus K naboparopHoit pabote. — 2007. 12 ¢. Pesxum NOCTyNa cBOOOTHBIN IS CKaYUBaHHS
http://edu.tusur.ru/training/publications/863.

4.2.5. Bypauepcknii F0.A. Onpenenenye yaeasHOro 3apsia AEeKTPOHA METOLOM
MarneTpoHa: Metoxuyeckue ykasanus K jabopatopHoif pabore. — 2011, 14 ¢. Pexxum JlIoCTyIa
VIS CTYAEHTOB, coTpynHukoB TYCVYP: http://edu.tusur.rw/training/publications/864

4.2.6. Bypnosuimn B.A., Tposu JLA. Usyuenne 3aTyXarolHX JEeKTPOMarHu THHIX
Konebanui: Metomueckue ykazauus K 1aboparopHoil padote. - 2007. 14 c. Pexxum gocryna
CBOOOAHBIA JUIst cKaunBaHust: hitp://edu.tusur.ru/training/publications/8672.
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4.2.7. Opnosckas JI.B. Usyuenne untepdepeniuu Jla3epHOro M3nydeHus: Metoanueckue
yKazaHus K nabopartopHoii pabote. — 2010. 9 c. Pexxum OCTYI1a CBOOOTHBIN TS CKAYMBAHUS:
http://edu.tusur.ru/training/publications/911.

4.2.8. ®enopos M. B., Bypaosunuu B. A. Baemmnuii botospdext. M3yuenune 3akona
Cronerosa u nposepka GopMmynsl DitumTeiina: MeToaHyeckue YKazaHHs K JlabopatopHo#i
pabore. —2009. 11 c. Pexxum nocTymia cBOGOXHBIH IS CKAYHBAHUA:
http://edu.tusur.ru/training/publications/851.

4.2.9. 3axapos H.A., KupuoB A.M. Uccrenoanue CIIEKTpa aToMa BOIOpOJA:
Meronnueckue ykasanus k naboparoproii pabore. — 2011, 18 ¢. Pesxxianm Joctyna cBOOOHBIH
AN cKkauuBaHHs: http://edu.tusur.ru/training/publications/917.
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