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MHUHHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCHIMCKOI OEJNEPALINN
DenepasibHoe rocyapcTeeHHoe GI0aKeTHOE obpasoBaTesibHOE YIPEKACHAE BHICIIET0
npogeccuonaabHoro o6pazopanns
«TOMCKHHA I'OCYJIAPCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABJIEHHS H
PATMOBJIEKTPOHUKHU (TYCYP)»

YTBEP
AnpexTop AenapramenTa o6pazoBanus
/

/ )
// g I1.E.Tposin
« AL » s 2016 .
PABOYASI IPOTPAMMA YYEBHOM JUCITATIIUHBI
PUIHNKA
(HanMeHOBaHHE Yy4eGHOH IMCLMILTHHBL)
Yposenb ocHOBHOJ 06pazoBaTesbHoi NporpaMmbl b6akanappuar

(GaxanaBpuat, MarucTparypa, crieLHaIHTeT)
Hanpasnenne(s) noaroroskn (cneunansnocrs) 09.03.01 "UHhopMATHKA H BLIYHCIHTEALHAS TEXHHKA'"
(nONMHOE HaMMEHOBaHHE HANPABIEHHUS NOArOTOBKH (cmeuuansHOCTH))
Hpodnan(n) _ "CucTeMbI aBTOMaTH3HPOBAHHOIO NpoeKTHpoBaHus"

(monHoe HauMeHOBaHHe MPOGUIA HANIPABIIEHHS MTOAFOTOBKH (crenHanbHOCTH))
®opma obyuenus o9Hafd

(o4Has, 04HO-3a04HAY (BeyepHsis), 3a0uHas)
PaKyJIbTeT BLIYHCANTEILHBIX cHcTem (PBC)

(corcpaluefmoe H MIOJTHOC HAaUMEHOBaHHe (ba}cym;reTa)

Kadenpa "KoMnbI0TepHbIe CHCTEMb] B YIIPABJICHHH H npoexkruposannu (KCYID "
(coxpaileHHOe M MOJTHOE HaHMeHOBaHHe Kadeaipbl)
Kypc 1,2 Cemectp 1-3

YueOunlii n1an naéopa 2016 _roga u HOCIeTYIOIHX JIET.

Pacnpenenenne paGouero Bpemenn:
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1 | Jexnun 20 | 20 | 20 60 | yacos
2 | JIabopatopublie paborni 16 | 16 | 16 48 | wacos
3 | IpakTHyeckue 3ausiTHs 18 | 18 | 18 54 Jaca
4 | KypcoBoii npoexrt/pa6ora (KPC) 4acoB
(ayanTopHas)
3 | Beero aynntopusix sanatuii (Cymma 1-4)| 54 | 54 | 54 162 | yacoB
6 M3 uux B unTepaxrusnoii opme | 13 | 13 | 14 40 | yacosr
7 | CamocTostTeibHas paboTa cTyAeHTOB
(CPO) 54 | 54 | 54 162 | wuaca
8 | Bcero (Ge3 sx3amena) (Cymma 5,7) | 108 | 108 | 108 324 | wuaca
9 | Camoct. paora Ha HoAroTOBKY, caauy 36 36 79 waca
3K3aMeHa
10 | O6masn Tpynoemkocrs (Cymma 8,9) | 144 | 108 | 144 396 | uacon
(B 3a4eTHBIX eaAuHHNDAX) | 4 3 4 11 | 3ET
3auer 2 ceMecTp Aud. zauer cemectp
Ox3amen 1,3 ceMecTp
Tomck — 2016
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Paccmor p€Ha U 0,"1()6}7\.‘]((\ Ha 3aC€aaHnun I\"ll(l)C,lDbI
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npoTokosa Ne OT « » 20 1

JIueT cornacoBauuii

Pabouas nporpamma cocrasnema ¢ y4€ToM  TpeGoBanmit  Menepanshoro  I'ocyaapersenHoro
006pazoBaTeNsHOr0 CTaHAAPTA BBICLIErO obpazosanns (OI'OC BO) no Hanpasienuro noarotosku 09.03.01
"HHpopMaTika 1 BeluHCIHTE B HAS TeXHMKA" (ypoBens 6akanaBpuara), yTBepKAEHHOTO npHkazoM MuHuctepcTBa
o0pa3oBaHHs W Hayku Poccuiickoit Qenepaunn ot 12 smBaps 2016 r. Ne 5, paccMOTpeHa H yTBEpXKJIEHa Ha
3aceiaHnyn Kkadenpsl Gpussku 20 anpens 2016 r., nportokos Ne 113,

Paspaborunku , o
i
f,08F
npodeccop kadenper duzuku JC i O.B. Boeponuna
(ronxuocTs, kadenpa) \/ d (Roummch) (PHO)

3aB. kadenpoii dusukn npodeccop \ E.M. Oke
(momkHOCTS, Kadenpa) \{mparnc (D.1.0)

i

Pabouas nporpamma cornacosana ¢ pakyabTeTOM BEIMHCTHTETBHBIX CHUCTeM, NPOGHIHpYIOIEH U
BBIITyCKarOMeH kadeipoil HalpaB/IeHHs IIOArOTOBKH

Jexan baKyibTeTa BRIYMCIHTENBLHBIX CHCTEM (®BC) : E.B. Herureuesa
(nassanue dakyssrera) (noanuce) / (®.1.0)

as. npogunHpyromei kadenpoit

KommibtoTepHele cHCTeMbI B YOpaBiieHHUH | npoektHporanun (KCVIT) (/ } & Sy ).A. Hlypeirun
(nazpanne xadeaprr) (noamuce) ~ (®.H.0)

s

‘3a. BhINycKarouleH kadenpoit s
KoMIbloTepHBIe CHCTEMBI B VIIDABICHHH U IPOECKTHUPOBAHHH ( KCYH)?’??PM I0.A, Ulypwiruu

(na3panne xadeaps) (mommucs) . (©.H.O)
OKCnepTs:
Meronucr kadeaper buszuku @* A.B. MenoBHuk
(MecTo paboTel, 3aHHMaeMast JOIIKHOCTD ) (monnucs) (D H.0O)
Meronuct kadenpsr KCYIT B émdf% M
(MecTo paBoThl, 3aHHMAEMast JOMKHOCTS) (noanucs) {/ (DHO)
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1. IEJIK U 3BAJJAYA JUCLIATIIUHBI:

Hens nsyyenus jmcummsel "Ouskka” ~ NOAroToBKa Gyrymiero BBLITYCKHHKA K IIPOH3BOJICTBEHHO-
TEXHOJIOTHYECKOH, IKCIIEPUMEHTANIBHO-HCCIIENOBATEIECKO’, POEKTHO-KOHCTPYKTOPCKOH JEeATENBHOCTH,
(GOpMHpPOBAaHHE Y CTYJCHTOB LIEJOCTHOTO MPECTABICHHS O SBICHHAX W 3aKOHAX OKPY)KAIOWIEr0 MHpPA B
UX €TMHCTBE H B3aHMOCBSA3H, BOOpYeHHe OakanaBpoB (yHaMEHTAILHBIME, KOMIUICKCHBIME 3HAHUAMHU
O MHpE TPHPOABL, O3HAKOMJICHHE CTYASHTOB ¢ HAyYHBIMH METOJAMH IO3HAHMSA, BRIPAaOOTKA HABBIKOB
B/IAJICHUA MMM Ha YDOBHE, HCOOXOAWMOM JUIA DElIeHHs MNPAKTHYECKMX 3a7ad, BOIHHKAIOUIMX IIPH
BBIIOJHEHHH NPOQECCHOHATBLHEIX 00A3aHHOCTEH

3ana4yM JMCHHILUIHHBI: Pa3sBUTHE CIOCOOHOCTH HCIONB30BAaHHS 3aKOHOB ¢u3nKM B NpodecCHOHATLHOM
AEATEBHOCTH; CIHOCOOHOCTH HX MPHMEHEHHS [UIS [PHHSATHS peureHui; crnocobHoCTH CcoOUpaTh,
0600mars, 00pabaThiBaTh M HHTEPHPETHPOBATH HH(POPMALIHIO, HEeOOXOMUMYI0 Ui (OPMHPOBAHHUS
CY>KIEHUH 110 COOTBETCTBYIOIIHM HayYHBIM [IPOOIeMaM.

2. MECTO JUCHHUILIHHBI B CTPYKTYPE IPOT'PAMMbBI BAKAJIABPHATA:

Jlucnunuiiaa BXomuT B coctaB 6a30B0ii acTH IIPOrpaMMel 6akanaspuara (b1. b.6). Ocsauaerca B 1 — 3
cemMectpax. Jlig OCBOGHHS MUCHMIUIMHEI HEOOXOIHMO 3HAHHME OCHOB muddepeHnHAIBEHOIO |
MHTCTPAJIBHOTO ~ HCUHMCICHHA,  BEKTOPHOH  aareOpbl, OCHOB  BEKTODHOIO  aHaNW3a, TEOPHH
AuGbepeHIHATEHEIX YPABHEHAH, OCHOB TEOPHH BEPOSTHOCTEH M MATEMATHIECKON CTATHCTHKY.

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS JUCLUTLINHDI:
Hpouecc nsyuenus mucuuminnsl « DU3MKay» HANPABICH Ha (GopMupoBaHHe CIIENYIOMUX KOMITETCHIHHA:

OK-7
CrocoOHOCTB K caMOOpraHM3alHi 1 caMmo00pa3oBaHHIO.
1. JIoJokeH 3HATH OCHOBHBIE CITOCOGKI CaMOOpraHM3al{H U caMo00pa3oBaHHUs.

2. JIoJKeH YMETh HCTIONB30BATh CAMOCTOSTEIBHO IOy IeHHBIE SHAHHS IIpH OOBACHEHUH Pe3YIILTATOB
OKCIIEPUMEHTOB, IPUMCHATH 3HAHUS B 001aCTH GH3UKH IS OCBOCHHA 0OUIENPO(ECCHOHATBHBIX
JUCHHUIUIHH W pelleHns npodeCcCHOHANBHBIX 3a/1ad.

3. JIo/KeH BIIajieTh HABBIKAMH CAMOCTOSTEILHOIO HCTIONB30BAHHIS HCTOYHHKOR HOJIy9eHUst HHPOPMAIHH
B HETHUIIMYHBIX CHTYalUsAX

OIIK-5

Crnoco6HOCTE  pemaTh — CTAaHZAPTHBIE  3a/a9H  NpO(ECCHOHATBHOH  JEATETbHOCTH HA  OCHOBE
HHOPMALMOHHOH  u  Gubimorpaduueckoil  KymbTypHl ¢ IIpUMEHEHHEM  HH(OPMAIHOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH H C YYETOM OCHOBHBIX TpeOOBaHHUIH HHPOPMALIMOHHON 6e30MacHOCTH.
1. JIoyokeH 3HaTh OCHOBHOM KPYT IPOGIIEM 110 HAIIPABICHHIO J(ESTENBHOCTH, Ga30BbIe IIPUHITHIIBI H
METO/bI HX PELICHAS, OCHOBHBIC CIIOCOOBI U CPEACTBA IOTYYEHHS, XPAHEHHUS H TTepepaboTKu
HHQOPMAIIHH ¢ HCTIONB30BAHHEM BO3MOKHOCTEH COBPEMEHHBIX HH(POPMAHOHHO-KOMMYHHKAITHOHHBIX
TEXHOIIOTHH, 00s3aTeNbHbIe TPeOOBAHUS HOPMATHBHBIX JIOKYMEHTOR

2. JloJKeH yMETh HCIIONb30BATh METOBI IOTYYEHHS H CIIOCOOBI 00pabOTKH JaHHBIX, HEOOXOIUMBIX IS
PELICHUs IPOOIEMBI, HCTIOTb30BaTh CPE/ICTBA [OLyHeHHUs, XPAHEHHS H [IepepaboTKH uHpOpMaIHU IS
HAITHCAHHUs OTHYETOB 110 JIabopaTopHbM paboTam. Mcrob308aTh nporpaMMe! 06paGoTKy 1
PECTaBNeHUs pe3yIbTaToB. CTPOro BBUIOIHATH 06A3aTe/bHbIe TpEGOBAHUS HOPMATHBHbIX JOKYMEHTOB
3. JloJDKeH BajieTh METOI0NOTHeH TEOPETHYECKHX U KCIICPUMEHTATBHBIX HCCIEIOBARMI 110
HAIPABJICHHIO NIEATE/ILHOCTH, HaBbIKaMH 00paboTKH MOMyYeHHBIX PE3YJIbTATOB H IIPEJICTABICHUS HX C
Y4ETOM 00s13aTe/IbHBIX TPeOOBAHNH HOPMATUBHEIX JJOKYMEHTOB
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4. OGbemM AHCUHMIJIHHEI H BHABI yue6HoH paGoTsi

O61as Tpy10eMKOCTh THCLUMIUIMHG cocTaBaser 11

3a4YE€THBIX €OIHHHLL.

Bun yuebuoit paboTsl Bicerc acos |Ce31cc1‘pm|
| 2 - 3
AyauUTOpHBIE 3aHATHSA (BCero) 162 54 54 54
B tom umcne:
Jleximu 60 20 20 20
JlaGoparopusie paGots! (JIP) 48 16 16 16
[MpakTuueckue 3anstus (113) 54 18 18 18
Camocrositesbnas paGora (Beero) 162 54 54 54
B Tom umcre:
[popaGoTka nekUHOHHOTO MaTepHana 45 [ 15 15 15
[Moaroroska oT4eToB No naGopatopkbim paGotam 36 12 12 12
Hayuenue 10M0MHUTENBHOT JUTEpaTyphbl 36 12 12 12
BhinonHenue HHANBHIYANLHBIX 3a1aHHHA 110 OCHOBHBIM
paszzenaM nporpamMmsl 45 15 15 15
Moaroroska x Hk3ameny 72 36 36
Bun npomesxyTounoii artectaumu (3aver, IK3aMeH) 2 3 3
OG6uias TpynoeMKkocTs yac 396 144 108 144
3auernsie Eaunnus TpymoemkocTi 11 4 3 4
5. Conepikanne JHCHHNIHHEBI
S.1. Pasnesibl AMCUMILIME M BHABI 3aHSATHI
oL &8
Ne . g é E E E E % g 6 ®opMHpyeMbIe
i aMMEHOBaHHUE pasjiesia NUCLUHTLIHHbI = @ % ] E g E* g % KOMITETEHLHH
= =6 =S ¢ b = (OK, OIIK)
S A
1. Mexanuka 6 8 6 18 38 OK-7, OIIK-5
2. Monexynapuas pusnka n TepMoguHaMuKa 6 4 6 18 34 OK-7, OIIK-5
3. DNeKTPHYECTBO 8 4 6 18 36 OK-7, OIIK-5
4. MarueTHsm 8 8 8 18 42 OK-7, OITK-5
5. Konebanus u BoTHB 6 4 6 18 34 OK-7, OIIK-5
6. BonHoBas onruxa 6 4 4 18 32 OK-7, OIIK-5
7. KBaHTOBas onTHKa 5 8 5 12 30 OK-7, OIIK-5
8. KBanTosas dpusuka u pusuka atoma 5 8 S 12 30 OK-7, OIIK-5
9, DneMeHTsI GU3HKH TBEPIOrO TeNa 5 - 4 15 24 OK-7, OIIK-5
10. | ®usuka atomuoro supa u 3NE€MEHTAPHbIX YaCTHL 5 - 4 15 24 OK-7, OIIK-5
Hroro 60 48 54 162 324
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5.2, ConepxaHue pa3ne/1oB AHCHHIUIHHBI (110 JIEKUHSIM)

Ne
n/
o

HaumMenoBaune
pasuesioB

Conepxanue pazienos

Tpynoem
KOCTh
(4ac.)

PopMUpyeMBI
e
KOMIETEHIHHA
(OK, OI1K)

I Cemectp 20 gacon

MexaHuka
Kunemaruka

[penmer u 3agaum aucuwmruMHbl. BceeoOumit xapakTep 3aKoHOB
npupossl. Posk QusukM B Hayke M KH3HM, B (JOPMHpOBaHHU
npo¢ecCHOHANBHBIX 3HaHHH. OcHoBHbIe KHHEMaTHIeCKHe
XapaKTCPHCTHKH IABIKEHHA: CKOPOCTb U yckopeHue. HopMankhoe o
TaHreHUManbHoe  yckopenwe.  KHHeMaTMka  BpawiaTesibHOro
JBIKEHHA! YIJIOBas CKOPOCTh H YIJIOBOE YCKOPDEHHE, MX CBA3b C
JHHEHHOH CKOPOCTBIO H YCKOPEHHEM.

JnHamMuka

HHepumansHele H HEHHEPLUHATBLHBIE CHCTEMBI OTCYETa. 3aKOHLI
HeroToHa. 3akoH coxpaHenus umirysibca. KHHeTHYecKas SHepris.
Koncepsarusnbie cunbl u cuctemsl. IlotenuuansHas sueprus. Cessb
MEXAy NOTCHUMANbHOW 3Hepruell M CWioll. 3aKoH CoXpaHeHHs
MEXaHMYeCKON OHepruu. JIHHaMMKa BpPAaMIATENbHOTO IBHXKESHHUA
TBEPIOro Tega. MomeHT HHepuMH. MoMeHT cuabl, MoMeHT
MMITybCa. 3aKOH COXPAHEHHs MOMEHTa HMIynsca. TpexmepHoe
BpauieHHe TBepaoro Tena. I'mpockon.

Pensitueuctekas
MeXaHHKa

[MocTynats OhHmTelHa. IpeobpazoBanus Jlopenua.
OTHOCHTENBHOCTE NOHATHH: OIHOBPEMEHHOCTD, ATHHA, MPOMEKYTOK
BPEMEHH. PelsATHBUCTCKas NHHAMHKA. PENATHBHCTCKHE BBIPAOXKEHHA
i1 MMITyJIbCA, KHHETHYECKOH W HOJHON 3Heprud. B3auMocBS3b
Macchl M 9HepruM. JHeprus 1moxos. [IpuHLNN SKBHBAIGHTHOCTH CHJI
HHEPUHH H CHJI TATOTeHHs. OCHOBHBIE NONOXKEHHA 06LieH Teopuu
OTHOCHTEJILHOCTH.

OK-7, OIIK-5

Monexynsipuas
¢usnka

H TEPMOXHHAMHKA
Craructuka

YpaBHEHHA COCTOAHMA HASATBHOTO raza. M3onpoieccs HaeaibHOTo
raza. TennoeMKoCcTh HOealbHBIX Ta30B, YHCIO CTeNeHeH CBOGOMIBI.
Ypasuenne Maiiepa. Knaccuueckue cratuctuku. CKOPOCTH ra3oBbIX
Monexy. QyHKIMA pacnpesieneHus MakcBeiia nmo MpoeKkHusM U
abCOMOTHBIM  3HAYEHHAM CKOpoCTell. DyHKUMS pacmpeseieHus
Bonrimana. Bapomertpreckas gopmyna.

Tepmoaunamika

TepmonnHammieckue ¢ynkuuu. Ilepsoe Hayano TepMOIHHAMHKH.
Lukn Kapro. OGpatiMble i HeoGpaTHMble NPOLECCHl. DHTPOIMMA.
CraTHCTHYeCKHH cMbIcT SHTporH. HW3MeHeHHe SHTIPOMHH IIpH
obpaTHMBIX M HeoOpaTHMBIX mpoueccax. Bropoe  Hauamo
TepMoaMHaMuKy. IlpuHumn  BospactaHus sHTpomum. CyINHOCTE
npoGiemsl  TerioBol  cMeprtH  Bceenennoil.  TpeThe  Hagaio
TEPMOAHHAMHUKH.

OK-7, OIIK-5

DJIeKTPHYECTBO

OnekTpuyeckuii 3apsa. 3aKOH COXpaHEeHHs 3MEKTPUIECKOTO 3apA/Ia.

3akon Kynowa. Hanpsk&HHOCTH 31eKTpHueckoro nofs. CHIOBEIE
munuy. [IpHHUHI CymepniosuuMM deKTpuueckux noneil. Teopema
Ocrporpanckoro-I'aycca s BEKTOpa HanNpsXEHHOCTH
JJCKTPHUCCKOrO0  MOJIss M €€ HCIONL30BAaHHE U pacyeTa
JEKTpHUecKnX nosiedt. [Torenunan. CBA3L MeX/y HANPHKEHHOCTRIO
SNEKTPOCTATHYECKOTO NOJISL K TIOTEHNHANOM. Pa3HoCTE nmoTeHmanos.
L{pKynIs1Hs BEeKTOpa HANPSHKEHHOCTH NEKTPOCTATHYESCKOTO MOJIA.
Honspusaima  audnekTpHKoB.  CerHeTO3NEKTPUKH. Bekrop
JNEKTPHYECKOr0 CMEIIEHUA (3NMEeKTpHyeckas WHAYKUMA). [loTok
BCKTOPA JJIEKTPHUYECKOro cMellieHns. H3menenue Bektopos E u D Ha
TpaHMIE pa3feda [BYX AHINEKTpHKOB. CBoOMHCTBO 3aMKHyTOI
npoBojAue  000NOUKH.  DneKTpoéMKocTh.  KoHmeHcaTopbL.
CoenHenre KOHIEHCATOPOB. DHEPIHs 3apsSKEeHHONO MPOBOJHHKA.
DHEprus 3apsKEHHOro KOHIEHCATOpa. DHEprus 3JIeKTPHYECKOTro

OK-7, OIIK-5
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nond. IlOCTOAHHBIA  3nekTpuueckui ToK. ILTOTHOCTD  TOKA.
Onextpomsixymas cwra.  OGoGmEHHBIH  3akoH Owma s
HEOMHOpoaHOro  yyacTka uenu. Ilpapuna  Kupxroda s
PasBETBCHHBIX Lernell. MomHocTs Toka. 3akon Jlxoyna-JlenHua

2 Cemectp

4. | Marnerusm

Bexrop MareMTHOW MHAyKuMH. 3akoH buo-Capapa-Jlarnaca u ero
NPUMEHCHHE K Pacy€Ty MarHHTHBIX noneH. [IBHxeHHe 3apmKeHHbIX
HacTUlL B NCKTPOMAarHUTHLIX nonsx. Teopema Iaycca juis Bextopa
MariuTHOH MHIYKUHH. Teopema o UMPKyNAUMH BEKTOPA MATHHTHOM
HHIYKUMH H ¢€ NIPHMEHEHHe U1 pacuéta noneif. [Tone coneHouna u
Topouna. Cuna Amnepa. KoHTYp ¢ TOXOM B MarHHTHOM mojte. Cuia
Jlopenua. Dddexr Xomna, HamarnuueHHOCTS. Hanpsoxénrocts
MAar{iTHOTO noad. MaruuTHas NpoHHLaeMoctTs cpeasl. Teopema o
LHPKYISUHH  BEKTOpPa  HalpsXEHHOCTH  MATHHTHOTO  [OJA.
Huamarnetnsm. TlapamarHersm, ®eppomarsetusm. Pabora no
NEpEMELICHUIO NTPOBOJHUKA ¢ TOKOM B MAarHHMTHOM rojie. SIBleHHe
31eKTPOMAarHUTHON HHIYKLHH. SBnenne CaMOMHIYKLIHH.
HupyktuBHOCTS.  DHeprus  MarHWTHOrO  nHOJA. VpaBHeHus
Makcsesa.

OK-7, OIK-5

5. | Konebauust u
BOJIHBI

KoneGanus

OCHOBHOE ypaBHEHHE TapMORMUECKMX KoNeGanmii. Kone6GaTeasHbre
CHCTEMBI, Meron BEKTOPHBIX JHarpaMM. Croxenune
B3aMMHONCPIIEHAMKYJIAPHBIX Konebanuii. CoGoaHble 3aTyxaroume
konebanua. IlapaMerpnl 3aTyXarommx kose6aHuil: ko3 duiment
3aTyXaHus, BpeMs pejaKcalliH, JOrapHOMHYECKHH JeKpeMeHT
3aTyXaHua, AOGPOTHOCTE. BoiHykaeHHBIe KoneGamus. PesoHamc.
CeoGomuble snekTpuyeckue koneGaHus B KOHTYpe 0€3 aKTHBHOTO
ConpoTHBICHHA.  CBOGONHBIE  3aTyXalOIIMe  JIeKTPHYEcKHe
Konebanus. BrIHykneHHble dneKTpHUecKHe KONeGaHMA. Pe3oHaHc
TOKA ¥ Hanpshxenud. Lenw nepemedroro Toxa.

Bounnnt

YIOpyrue BONHBI H MX XapaKTePHCTHKH. YpaBHeHUS MIOCKOH U
cepudeckoii o, Pazoas CkopocTb. CTos4Me BOMHbL. Ddekt
Honnepa. Croticta u 0coGeHHOCTH paclpocTpaHeH s aKyCTHYECKHX
BOJIH B Pa3/IMUHBIX Cpeaax.

OJNEKTPOMAarHUTHBIE BONHBI M MX XapaKTepHCTHKH. Bekrop Ymopa-
Iloiintunra.  CeolctBa u  ocobeHHOCTH pacnpocTpaHeHHs
SJICKTPOMArHHTHBIX BOJH B PasiHYHEIX CpenaX. BIIKHAS ¥ NaibHsis
30HA H3JTyYaTess.

OK-7, OIIK-5

6. | BonHoBasi onTuKa

HatepdeperHums  caera, Ombit  IOwra. Bpemennas
TIPOCTPaHCTBEHHAS KOTEPEHTHOCTD. MIHTepdepeHLns npu oTpaxeHHH
OT JUIOCKOMapasuIeNlbHON IacTHHKH W KnuMHa. Komeiia HpioTola,
Hpuniun Tolirenca-®penens. Meton 30n ®penens. udpaxuus
DpeHend OT KPyIIoro OTBEPCTHS M OT KPYIJIOro Henpo3pa4Horo
mucka.  Judpaxums dpaynrodepa or menm. Hduppakuronnas
pewéTka. YrioBas [OuMCchepcMs M paspemaomas  crocoGHOCTE
pewéTky. JIudpakuus peHTreHOBCKMX Jydeil. EcTecTBeHHbIH M
TOJIPH30BAHHEIH cBeT. 3akoH Mamoca. 3akoH bprocrepa. JIsolinoe
Tydqenpenomnenue. [lucriepcus ceera. PaccesHue M nornomeHwe
CBeTA.

OK-7, OIIK-5

3 Cemecrp

7. KBanTtoBasi onTuka

Tennosoe wanyuenve. AGconoTHo uépHoe Teno. 3akoH Knpxroga.
3axon Creana-Bonbumana. 3akonsl Buna. Keantosas runoresa
Ilnanka. Croiictsa GpoToHOB. Dotospdext. TopMosHoe
PEHTIeHOBCKOE M3nydeHue. Jdekt Komnrona. [laBnente ceera.

OK-7, OIIK-5

8. | KBanroBas pusuka
H pu3HKa aToMa

I'unotesa ne Bpoiina. CooTHomeHne Heornpe IeNEHHOCTe
Peitsentepra. KopnyckynsapHo-sonHosoit IyanusM. BonHosoe
ypaBHenue Ulpenunrepa. Pusuueckuit cMuicn W-pysxunn. Cumbicn
KBaHTOBBIX uuces. [Tpunimn [Naynu. [emxenue ceo6oaHo
qacTiubl. KeaHtoBaHue sHEpryy sneKkTpoHa B OJ\HOMEpHOIii
NOTeHUHANBHOI iMe. KBanToBbIil rapMornyeckuii OCIHIIATOP.
[Ipoxoxnenune yacTHIb! Yepes HOTeHIMANDHbIH Gapbep.

OK-7, OIIK-5
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3aKOHOMEPHOCTH B aTOMHBIX CreKTpaXx. Mogens atoma Pesepdopna.
Mogens aroma Bonopona bBopa. Onwir  ®panka wu lepna.
XapakTepHCTHYECKOE DEHTTCHOBCKOE W3NydeHHe. 3akoH Mosnm.
HMupepcus HacenéunocTell. CIOHTAHHOE H BEIHYKICHHOE H3JTY9eHHA.
[paxumn paGoTsl Nazepos.

9. | dnementsl Gpuaukn | TepMOIMHAMUYECKUY M CTATHCTHYECKHE cHOCOGHI  ONHCAHMSA 5
TBEPAOTO Tejla KOJLIEKTHBA YaCcTHLl. XAMHuecKkuii notenimian. GepMHOHB! H GO30HS!.
OQynkuns  pacnipenenenns. [lonsTHe o $a3oBoM NpPOCTpaHCTBE
MHKPOYaCTHIL ¥ €ro kBaHroBanud. [InoTtHocTs coctosumit. OyHKuus
paclipe/ie/ieHHs  HEBBIPOXKIAEHHOro rasa (Maxceenna-Bonbimana).
DyHKIUMA pacnipefeNieHus BHPOXICHHOTO ra3a (epMHOHOB (Depmu- OK-7. OTIK-5
HMupaka). Oueprus @epmu. Pynxumsa  pacripenenenus  Bose- ’
Oimmreiina. TeMrepaTypHas 3aBHCHMOCTB 3MEKTPOIIPOBORHOCTH
METAUIOB. DJHEPreTHYecKde 30HBI B  KpHMCTalnax. MeTawisl.
Honynporoanuxu. [duonexrpuxu. Co6crsennas u nIpUMecHas
HPOBOUMOCTH MONYIPOBOAHHKOB., OGpa3oBaHHe H IPUHIMI paboTs
\p-n-nepexoaa. [Auon. Tpuon. ConHednpie MeMeHTHL

10 | ®usmnka atomHoro [CocTaB pafHOAKTHBHOTO myyenns IIpoToHHO-HeHTPOHHAS MOIeNs 5

siApa u snpa. CHibHOE B3aHMoIeHCTBHe HYKIOHOB. COCTaB M pasMmep aapa.
J/1€eMEHTaPHbIX Hedext Maccel, JHEprus CBASH HYKIOHOB B Spe. 3aKOHOMEPHOCTH
YacTHI a- ¥ P-pacnaga. CnaGoe B3aHMonelcTBHe. INamma—u3nyqenue. 3akon

PaaioaKTHBHOT'O pacraja.
OCHOBHBIE THITBI ANEPHBIX peakimil. Llemnas peakuus neenus Aaep.
OcHOBHEBIE CBENICHNUS O SIAEPHOM SHEPTETHKE

TepMosinepurtii cuntes. Ilpo6neMbl ynpaBiseMbrx TEPMOAJEPHBIX
peaxuuii.

Knaccupuxanus 31eMeHTapHbIX YacTHI. AHTHYACTHIDL. ARpOHBI H
JIENTOHEL 3aKOH COXPAaHeHHUs NENTOHHOro 3apana. Kinaccudukaius u
CTPYKTypa agpoHoB. Me30HEI, 6apHOHBI, THIIEPOHbL. 3aKOH
coxpaxenHs 6apronHoro 3apsana. Keapku. Bsaumoseiictsie

KBapKoB. ['MrO0HEI

CpaBHHTe/IbHbIE XaPaKTEPHCTHKH YeThIPEX BHIOB B3aUMONEHCTBHSA,
CYINECTBYIOIIMX B IPHPOJIE

OK-7, OTIK-5

5.3. Pasae/ibl AHCUMIVIHHBI H MEXIHCUHILTHHAPHBIE CBA3H ¢ 00€CNeUHBAIOLIHMHE (npeabiaymumMu) u
obecneunBaeMbIMH (IOCJTEYIOIUHMH) THCLHILIHHAMH

Mis ocBoeHus pasnenoB mMCLMIUIHHBL «DH3MKa» HEOGXONUMBI 3HAHMS, MOJyYEHHbIE B IOKOJNE M IOJy4acMble
NapaielibHO IPH H3YYeHHH NUCUKILTHHE « MaTeMaTukay.

Ne HauMmenosanme obecneanBaroimmx (MpeabLyHNX) 1 Ne Ne paznenoB naHHOM AMCUMILTHEGL 13 Tab.5.1, s
n/m obecneunBaeMbIx (IOCTENYFOMNUX) THCIHILTHH KOTOPBIX HEOOXOIMMO H3YyUeHHe 06eCIeUUBAIOIINX
(npenpiayunx) 1 obecriednBaeMbIX (IOCTENYIONIHX)
JACIAIITHH

L[ 2T73T4a]5]6] 718910
Hocaeaywume AUCUHNIHHDBI

1. | Hcropus + + +
2. | Quiocodus + + + + + + + + + +
3. | Oxonorus + + + + + + + + + +
4. | DxoHOMUKa + + + + + T

5. | OCHOBBI SIEKTPOTEXHHKHM H 3IEKTPOHHKH + + + + + + + + + +
6. | Be3onacHOCTb KU3HEIEATENLHOCTH + + + + + + + + + +
7. | Kyastyposnorus + + + + + + + + + +

5.4. CooTBeTCTBHE KOMMETeH M, GOPMUPYEMbIX NIPH H3YYeHHH AHCUMIUIHHEL, H BHIOB 3aHSTHIl

[Mepeyens Bunet 3anatuil DopMbl KOHTPOIIS
KoMrneTeHIHit J | Jla6 | Ip. | KP/KII | CPC
OK-7, OIK-5 + + + - + Onpoc Ha iekuyH, NpoBepKa KOHCIIEKTA.

Tect, oTuer no npakTuyeckoii paGoTe.

YCTHBIA OTBET Ha NPAKTHYECKOM 3aHATHH, CEMHHApE.
Harmcanwe u 3amura pediepara. Otuers! Ho
naboparopubiM pabotam. OneHka paboTsl B 1aGopaTopHu

7
CornacosaHa Ha noprane Ne 382



JI— nexums, Ip — npakruueckue u ceMUHapcKue 3aHs Ty, J1ab — nabo

CPC — camocTosTensHas paboTa cTyaeHTa

paropHsie pabotel, KP/KIT — kypcoBas pa6ora/npoexr,

6. Meroant u gopmsr opranuzaunn o6yyennst. TexHoSoruu HHTEPAKTHBHOIO 00yYeHHs NPH pa3HbIX GopMax 3aHATHH

B yacax
IpaxTuyeckue/
OopMel Jlexuuu P JlaboparopHsie B
Mertoasl (uac) ceMIRApeKue 3aHATHA (9ac)) cero
3aHATHA (4ac)
O6cyxnenne MynbTHMEHIHBIX MATEPHAIIOB,
AEMOHCTDPALMOHHBIX ONBITOB, OTBETHI HA BOTPOCHI 4 - - 4
110 NpeJICTABIEHHOMY MaTepHally Ha NeKIHIX
OG6cyxaeHne WHIHBHAYATbHBIX 3aaHHI, ) 10 ) 10
e(epaToB 110 pacCMaTPHBAEMBIM TeMaMm
BelsBienue cTyneHTaMH omubKu B hpparmente
MYJIETHMEIHAHON ITPE3CHTaUMH C 3a9BJICHHON
OHGKOIH. 6 - - 6
Co3nanue CTyIeHTAMH MYIbTHME IUAHBIX
TPE3EHTAIM, HX AEMOHCTpaLHA i 06CyxK e HHe
YeTHsIi onpoc, Gecena, TecToBbIi onmpoc NpH
Jomnycke k gaGopaTopHo#t paboTe U 3amuTe - 20 20
J1a0opaTopHOil paGoTHl
Htoro uuTepakTUBHEIX 3aHATHI 10 10 20 40
7. JlaGopaTopHbIii npakTHKYM 48 yacos
Ne Ne paznena HauMenosanme naGopatoprpix pa6or Tpymno- Komnerentum
I/ TUCHHIUTHHbI E€MKOCTh OK, OIIK
u3 Tabu. 5.1 (uac.)
1 Cemectp 16 wacos
1. Beezenue B 1a60paTopHSIi NpakTHKYM. O6paboTka pesynbTaros 8
¢usrueckux u3Mepenii. OCHOBHbIE NOHATHA TEOPHH
HOrpenHoCTe i u3MepeHuit. OpopMieHne pe3yILTaToR
1 P AL op pesy OK-7, OITIK-5
nabopaTopHo#i paGoTsl o dusHKe.
KHHeMaTuka paBHOYCKOpEHHOTO BpaleHus (masTHUK OGepGeka)
Hunamuka MasTHHKa O6epGeka
2. 2 Wsy4enue pacrnpenenenus Makcseina 4 OK-7, OITK-5
3. 3 H3Mepenue ynenbHOro 3HeKTpHIECcKoro CONPOTHBIIEHHA METAIJIOB 4 OK-7, OIIK-5
2 Cemectp 16 uacor
4. 4 H3yuenue MarHuTHOTO NMONSA KPYroBoro Toka 8 OK-7. OTK-5
Onpejenenue yaenbHOro 3apsaa SMeKTPOHa METOI0M MarHeTpoHa ’
5. 5 H3yqenue 3aTyxaromyx 3ieKTpOMArHATHBIX KONe6aHHii 4 OK-7, OIIK-5
6. 6 H3yuenne nurepdepenumn nazeproro n3ryyerns. OneiT KOHra 4 OK-7, OIIK-5
3 Cemectp 16 yacop
H3ydeHue 3aBUCHMOCTH SHEPTeTHYECKOH CBETHMOCTH CEPOro Tena 4
vt P P OK-7, OTIK-5
OT TeMITEpPaTyphl
7. - Buewnuit hororddext. Usyuenue sakona Croserosa u IIpoBepKa 4 OK-7. OITK-5
bopmysbl DifHmTeiina o0 i
8. 8 Hsyyenne criextpa atomMa Bogopona. (TloctosnHas Punbepra) 8 OK-7. OTIK-5
IIposepka cooTHOUIEHHS HeorpeaeeHHOCTeH 1t HOTOHOB o )
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8. IlpakTHYecKHe 3aHATHA (CEMHHADPDLI)

Ne  |Ne pazaena Temaruka npakTHYECKHX 3aHATHH (CEeMHHApOB) Tpyno- | Komnerenuu
/1T | AUCUMTUTHHB €MKOCTh OK, IIK
n3 1abi. 5.1 (gac.)
1 Cemectp 18 yacos
1. 1 KuHemaTuka nocTynaTebHOTO | BPALIATEABHOTO IBHKCHHA MATCPHATLHOH ) OK-7, OTIK-5
TOYKH
2. 1 /lHaMuKa OCTyNaTebHOTO M BPALIaTe bHOrO ABHXEHHS MaTepHaIbHON ) OK-7, OTIK-5
TOYKH M TBEPIOTro Tejla. CnokHOe ABHKEHHE
3. 1 3aKOHBI COXPaHEHHSA B MEXAHYVKE 2 OK-7, OIlK-5
4. 2 YpaBHEHHe COCTOAHMS MAeaIbHOTO rasa. Hsonpouecchl. DuTponus 2 OK-7, OIIK-5
3. 2 Pacnpesenenns Makcsenna u Bonbumana. Cpennss sHeprus MOJIEKYJT 2 OK-7, OIK-5
6. 2 Ternota. TennoeMkocTh. BHYTpeHHAS JHEPTHA H paGoTa HAEANLHOTO rasa. 2 OK-7, OITK-5
Hayana TepMoauHamMHKH.
7. 3 3akon Kynona. Hanpsk€HHOCTb 3MeKTPHYECKOT0 Mo, Teopema I'aycca. 2 OK-7, OIK-5
IToTeHnMAaN 37eKTPOCTATHYECKOIO MO
8. 3 JHeprus 31eKTpHYECcKOro noJis. PasHocTs noteHnnanos. Pabora 5 OK-7, OI1K-5
AJIEKTPOCTATHIECKOTO MOJIA.
9. 3 TocronHubli 3ekTpUdeckHii Tok. 3akon xoyna-Jlenua. 2 OK-7, OI'K-5
2 Cemectp 18 uacos
10. 4 Maruutnoe none. 3akoH Buo-Casapa-Jlamnaca. 2 OK-7, OIIK-5
11. 4 Cuna Amnepa. Cuna Jlopenna. 2 OK-7, OITK-5
11. 4 OIEKTPOMArHHTHAS HHYKIMsA. CaMOMHIYKIHsA. DHeprus nos. 4 OK-7, OIIK-5
12. FapMonnueckue konebanus. CloxeHHe rapMOHHYECKHX KOJIe6aHHiL,
5 3aryxatolupe, BHIHYXIEHHbIe KoJleGanus. SBNeHue pesoHanca. ITnockwe, 4 OK-7, OIIK-5
cheprueckue BoHbL Dddekt Homrepa.
13. 5 OHeprus 31eKTPOMArHHTHOM BoMHbI. CriekTp. 2 OK-7, OIIK-5
14. 6 Unreppepenuns ceera. IIpocTpaHcTBeHHas, BpeMeHHas KOTE€PEHTHOCTb. 2 OK-7, OIlK-5
15. 6 Jupakuus cBeTOBLIX BOIH 2 OK-7, OIIK-5
3 Cemectp 18 yacos
16. - Tennosoe usmyuenne. Buewnuit poroaddexrt. Dddext Komnrona. 5 OK-7, OIIK-5
KopnyckyaspHO-BOJHOBOH TyanusMm.
17. CooTHowenue neonpeaenénHocteii [eitzentepra. Vpapuenue llpénunrepa
8 KBaHToBbIe uncna. Teopus atoma Pesepdopra-Bopa. Ksantosas Teopus 5 OK-7, OIIK-5
CTPOEHHA MHOTORJIEKTPOHHBIX CHCTEM
18. 30HHAA TEOPHS BMEKTPOMPOBOAHOCTH TBEPIBIX Tell. DHepreTHYecKHe 30HHI B
KpHCTa/IaX. IJNEKTPONPOBOAHOCTh METAIOB. TemnepaTypHas 3aBHCHMOCTS
9 4 OK-7, OIIK-5
NCKTPONPOBOAHOCTH  MeTaju1oB.  IlomympoBomuuku.  Dddexr  Xomna.
OGpasoBanue ¥ NPUHLMI PabOThI p-n-TIEPeXOa.
19. IIpoToHHO-HeHTpOHHAsA Moxenb cTpoenHs aapa. CIIbHOE 0GMEHHOE
B3aUMOJIEHCTBUE HYKIOHOB B Anpe. COCTaB PajHOaKTHBHOTO M3JTy4eHHS.
10 . 4 OK-7, OIIK-5
CnaGoe nenTonHoe B3auMoelicTBME. DleMEHTAPHBIE YaCTHIIL. Kgapku.
YeTrlpe BHIa B3auMOoAeHCTRHIL, CYIECTBYIOUIHE B IPUPOJIE

9. Camocrositesinnas paGora

Ne Ne paznena Tematuka caMocTosTeEHOMN Tpyno- | Komnerenuun | KoHrpons BeIMONHeHHMs paGoTh!
n/n JHCIUATUTHHBI paborel €MKOCTh OK, OIK
u3 1abi. 5.1 (Qemanusayus) (1ac.)
1. 1-10 ITpopaboTka neKUHOHHOTO 45 Tectsl, noMalHNe 3am0aHK4,
MarepHana, NoAroToBKa K OK-7, OTIK-5 |KOHTPOMbHbIe paboTsl,
KOJITOKBHYMaM, KOHTPOJILHEIM KOJUIOKBHYMBI
2. 1-10 [ToaroToBka K MHTEPAKTHBHBIM 16 Ompoc. ITpocMoTp u 06y aeHMe
JEKLIMAM OK-7, OIIK-5 [npe3entaiun. OueHka paboThl B
XOJIe HHTePaKTUBHBIX JIEKUUH
3. 1-10 IoAroToBka K NpakTHIECKHM 20 OK-7. OIIK-5 YcTHbiH onpoc, Gecena, TeCTOBBIH
3aHATHUAM ’ OINPOC HA MPAKTUYECKOM 3aHSATHH
4. 1-10 BaITnoNIHe e HHAMBHTY ANbHBIX 45 3auipra HHIMBUIY ATBHBIX
. OK-7, OIIK-5 .
3aganuit (M3) o pasnenam 1 - 10 3aJaHui
5. 1-10 IToaroroBka k nabopaTopHbM 36 OK-7. OTIK-5 Omnpoc npH AOMycKe M 3alIuTe
paboTaM, HamHCaHHe OTYETOB TI0 ’ nabopaTopHBIX paboT, TecT
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| | JIP
OO61mas TpyI0eMKOCTh 162

Hepsblii cemectp

Tembr wHmuBHAYyanbHbIX 3ajammii: 1. Kunematdka martepuanbhoit Toukw; 2. J[MHaMuKa HOCTYATENBHOIO |
BpAIATEIbHOTO ABIKEHHS; 3. 3aKkoHBI cOXpaHeHHs; 4. KnacCHyeckHe CTATHCTHKH; 5. YpaBHeHHe COCTOAHHS HAEAILHOrO rasa,
Hsonpoueccer; 6. [leppoe Hauano TepmonuHamukm; 7. Durpomms, Bropoe Hadano TepMonuHaMuky; 6. 3akod Kynona,
Hanpsx€HHOCTS 3ekTprteckoro nois; 7. IToteruman 1 paGota 3nekTpudeckoro nos; 8. [TocToTHHbIH INEKTpHYECKHH TOK.

Tembt kouTposbHbIx pabor: 1. Mexanuka, 2. MonekynspHas (usnka o TCPMOAHHAMHKa; 3. DIeKTPOCTaTHKA,
DReKTPHIECKHH TOK;

Tembr  kosutokBuymoB: 1. Mexanuka, Mosnexkynspnas ¢usuka o TEPMOJHHAMHKE; 2. DJIEKTPOCTaTHKA,
DnexTpHUecKui TOK.
Bropoit cemecrp

Tembr uuaMBHAYaNbHBIX 3ananmii: 1. Marawrocratuka; 2. [IBikenue 3apsoB M TOKOB B MAarHHTHOM TOfie;
3. OnexrpomarnuTtnas unnykums; 4. KoneGanus u Bonnss; 5. Hartepdepenmms; 6. Judpakuus; 7. Hoaspusanas.

Tembl KonTposibHBIX paboT: 1. DnextpomarneTusm; Kone6anus 1 Bonusl 2. BoiHOBAs ONTHKA.

Temb1 kon0kBHYMOB: 1. DnexrpomarneTnsm; Konebanus 1 BoxHs! 2. BoHOBAs ONTHKA
TpeTHii cemectp

Tembl uHAMBHAYanbHBIX 3afamuii: 1. Teriopoe usiyderne; 2. Buemnmii tpotosdpdext. 3. Ipdexr Komnrona;
4. ATOMHBIE W PEHTTEHOBCKHE CHEKTPBI; 5. MeTannsl, MoMynpoBOXHUKH, IMONIEKTPHKH. 30HHAsA Teopus; 6. Ksauroswie
CTaTHCTHKH; 7. PU3KKA aATOMHOTO A/pa.

Tembl KOHTpOILHBIX paboT: 1. KeanToBas onTuka; 2. Pusika aroma; 3. GU3MKa ATOMHOTO aapa.

Tembl kostokBuymoB: 1. Ksanrosas onteka; 2. dusHka aroma; 3. OU3HKA aTOMHOTO sanpa.

10. ITpumepHas TeMaTHKA KypCOBBIX PoeKTOB (paboT)
He MPEAYCMOTPEHO Y4eOHBIM IJIAHOM

11. PeifTHHroBasi CHCTEMa IS OLEHKH TEKYyIIeH yCIIeBAEMOCTH CTY1eHTOB
Tabmuua 11.1 BauibHele OLEHKH JUIS JIEMEHTOB KOHTPOJIA 3HAHUH B 1,2,3 ceMecTpax.

. MakcuManbHbIH
MakcumManbHbl# MakcumMansHeli Gann 3a nepuon Beero 3a
OneMeHTHl yueGHOH nesTenbHOCTH | 6amn Ha 1-yio KT 6ai 3a nepHon
¢ Hadala ceMectpa | Mexay 1KT u 2KT l:g)sgz czelrf{]c;c?’;[; cemectp
Hocemenue 3ansTuii 2 2 2 6
TecToBbIH KOHTPOIL 4 4 4 12
Ko/ITOKBHYMBI M KOHTPO/ILHBIE
paboThl Ha TIPAKTHYECKHX 9 9 9 27
3aHATUAX
JlaGopaTopHrie paGoTsi 5 5 6 16
KOMIIOHEHT CBOSBPEMEHHOCTH 3 3 3 9
HToro MakcHMyM 3a nepHoa: 23 23 24 70
Cnaya 3x3aMeHa (MaKCHMYM) 30
Hapacraoumm nrorom 23 46 70 100
Tabanua 11.2 [epecueT 6aLIOB B OLEHKH 33 KOHTPONBHBIE TOYKH
bansib! Ha JaTy KOHTPOILHOI TOYKH Ouenka
2 85 % oT MakcuMabHOH CyMMsI 62108 Ha aaty KT 5
Ot 70% 110 84% 0T MaKCHMaJILHOWM CYMMBbl 6aJLT0B Ha gary KT 4
Ot 55% 110 69% 0T MakCHMaJIbHOM CyMMBI Gaior Ha naty KT 3
<55 % 0T MakcUMaIbHO¥ CyMMBI 6aiL1oB Ha jaty KT 2
Ta6auua 11.3 - Ilepecyer cymmsl 6a110B B TPAAHLHOHHYIO0 H MEXK/IYHAPOIHYIO OLEHKY
Ouenka (FOC) Hroropast cymma Ga.rm?B, YUMTBIBACT YCNEUHO Ouenka (ECTS)
CAHHBIH 3K3aMeH
5 (oTnuuHO) (3auTeHo) 90 - 100 A (oTnnuHo)
4 (xopommo) 3: : gz g (oueHs Xopomnio)
(3adrteHo) 70 74 (xopouto)
3 (YIOBNETBOPHTENBHO) 65 — 69 D (ynosaersoputensto)
(3auTeHo) 60 - 64 E (nocpencteeHHo)
2 (Heyzx((;in:f:é):g)enbﬂo), Huoke 60 6annoB F (neynosnetsopurenHo)

10
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12. YHEBHO-METOJIHYECKOE H HHOOPMALIHOHHOE OBECNEYEHHUE JHCUHHUIITHHBI

12.1. OcHoBHan JiHTEpaTYypa:
1. Casennes H.B. Kypc obuteit dusuxu: yueGroe nocotue aas sryz208: B 3 1. - 7-¢ H3/., crepeotun. — CI16.: Jlaus, 2007,

T. 1: Mexannka. Mosnexynaphas dusuka. — 432 c. (B 6ubnuorexe — 155 5K3.).
T. 2: DaextpruectBo ¥ MarueTnsM. Bomnsl. Ontika. — 496 c. (B 6ubmmoreke — 148 7x3.).
T. 3: Ksanrtosas ontuka. AtoMuas (pusnxa. OusnKa TBEPIOro Tea. OHIHKA ATOMHOTO A7pa ¥ 3JIEMEHTapHbIX HacTHIL. —
317 ¢. (B 6ubnnorexe — 151 ok3.).
2. Cusyxun JI.B. O6mui xype dusuku: yuebuoe nocobue s By30B B 5 T. — M.: ®usmaraur, 2005-2006.
T. 1: Mexanuxa. — 5-¢ ua., crepeotun. — M.: Gusmaraur, 2006, — 560 c. (B Bubnnorexe — 101 oK),
T. 2: TepmoauHaMuKa # MostekynspHas Quamka. — 5-¢ u3z., Henp. — M.: ©usmaraur, 2006. ~ 543 ¢, (B 6ubmuorexe — 100
3K3.).
T. 3: DnektpuuecTno. - 5-¢ w3, crepeoTHit. — M.: Gusmariut, 2006. — 654 c. (B 6ubanorexe — 100 5k3.).
T. 4: Ontuka. — 3-e u3., crepeotun. — M.: ®usmaraut, 2005, - 791 c. (B 6ubnnoreke — 101 9k3.).
T. 5: Atomuas u snepHas du3nka. — 3-¢ usil., crepeotnir, — M.: Gusmaraut, 2006, — 782 c. (B 6ubnuoreke ~ 100 3x3.).
3. 3nceman A, Toaec O.M. Kype obimeit pusnkn. B 3-x Tr. [BnexTpontstit pecype) — CI16.: Jlans, 2007,

T.1: Mexanuka. Monekynspuas ¢usuxa. Konebanus u BOAHBL. — 7-¢ u3g. — 352 ¢. PewuM aoctyna on-line ¢
xomnbiorepos TYCVP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=505.
T.2: OnexTpHYecTBO H MargeTH3M. - 7-e H31. -352c. Pexnm nocTyna on-line:

hitp://e lanbook.com/books/element.php?pll cid=25&pll id=151 ¢ xoMnerotepos TYCVP,
T. 3: Ontuka. ®usnka aTOMOB U MoseKyNl. PU3HKA ATOMHOIO AAPa B MHKPOYACTHU. —~ 6-¢€ n31. — 512 c. Pesxum nocryna
on-line ¢ komnetotepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.
12.2. lonoannTenbHast JHTepaTypa:
1. Casenbes M.B. C6opHuk BONpocos u 3a1ay 1o obuiei dusnke. [Onexrponnsii pecypc] — 5-e usn., crepeorun. — CI16.: Jlaus,
2016. — 292 c¢. Pexum noctyna on-line: http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=71766 ¢ KOMIIBIOTEPOR
TYCVYP.

2. Hponos U.E. Mexanyka. OCHOBHBIE 3aKOHEL — 8-€ H311., crepeorun. — M.: BUHOM. JlaBopatopus sxanwmii, 2006. — 309 ¢. (B
6ubnnoreke — 99 5K3.).

3. Miponos K.E. ®usuka Makpocucrem. OCHOBHEIE 3aKOHDI. — 3-¢ H3L., cTepeoTHl. — M.: BUHOM. Jla6opatopwus 3nanuit, 2006. —
207 c. (B 6ubamoreke — 50 3K3.).

4. Hpoznos H.E. Dnexrtpomarnersm. OcHoBHbIE 3aKOHBI: YuelHoe Mocobue i BY30B. — 5-¢ u3x. — M.: BHHOM. JlaGoparopus
3Hanui, 2006. - 319 c. (B 6ubanorexe — 101 5x3.).

5. Hpozos H.E. Bonnosele mpoueccel. OCHOBHBIE 3akoHbI: yueGHOe rocobHe. — 3-¢ u31. — M.: BHHOM. JlaGoparopus 3nanui,
2006. - 263 c. (B oubaunoteke — 100 3K3.).

6. Hpono M.E. Kanropas ¢usuka. OCHOBHEIE 3aKOHBI: YueBHOe nocoGue i BY30B. — 2-e H3A., mon. — M.: BHHOM.
JlaGoparopus 3uanui, 2004. — 256 c. (B 6ubmoteke — 100 9k3.).

7. Upoaos H.E. 3anauu no obuieit pusuke: YueGHoe nocobre s BY30B. — 7-¢ H3/l., cTepeoTHrL. ~ M.: BHHOM. JlaGoparopus
3HaHHH, 2007. ~ 431 c. (B 6ubnuorexe — 496 5x3.).

8. Uepros A.I'., Bopo6rés A.A. 3anaunuk no Pusmke: YueGHoe nocoGue ans BTY30B. — 8-€ M31., riepepab. U non— M.:
Dusmatiut, 2007. - 640 ¢. (B 6nbauoteke — 99 3Kk3.).

9. Bosbkenmwrreitn B.C. CSopruk 3ajad no obimemy kypey Gusuku: YueGroe nocobue Ans BTy30B. ~ 12-€ W3, uenp. - M.:
Hayxa, 1990. - 396 c. (B 6uGnuorexe — 148 5k3.).

10. Koseipes A. B. Kype siexuuit no gusuxe: Yuebunk. — Tomck: TYCYP, 2007. — 421 c. (B 6ubnuorexe — 697 2x3.).

11. Kanamnnkos H.I1., Koxesunkor HM. ®usuxa. HurepHer-TecTHpoBaHUe 6a30BbIX 3HAHHIA. [Dnexrponnsiit pecype] ~ 1-e u3m. —
CII6.: Jans, 2009. 160 c. Pexcum goctyna on-line: http:/fe.lanbook.comvbooks/element.php?pll_cid=25&pll id=172 ¢ KOMITBIOTEPOB
TYCYP.

12. Jlozoeckuit B.H. Kype ¢uauku, B 2-x TT. [Onexrponnsi pecype] ~ 6-e usn., uenp. u aon. — CI16.: Jlans, 2009.

T. 1: Gusndeckue OCHOBHI MEXaHHKH. JNEKTPHHECTBO M MarHeTssm. Musuka koneGanui u BOJH. — 576 ¢. Pexum
Aocryna on-line ¢ komusiotepos TYCYP: http://e.lanbook.com/books/element.php7pl1 cid=25&pll_id=236.

T. 2: Kpanrosas ¢usnka. CratucTHueckan GHIHKA H TEPMOJIMHAMHUKA. Cospemennas pu3nueckas kapTHHa Mupa. — 608 c.
Pexum nocryna on-line: http://e.lanbook.com/books/element.php?pil cid=25&pl1 id=239 ¢ xoMmnslotepoB TYCYP.

13. Casenbes M.B. Kype o6meit pusiku. B 3-x T1. [3neKTpoHHbIii pecype] — CI16.: Jlans, 2016.

T. 1: Mexannka. Monexymapuas ¢usuka. — 5-¢ usn., crepeorur. — CII6.: Jlane, 2016. - 356 c. Pexxum moctyna on-
line ¢ komnpiotepor TYCVP: http://e.lanbook.com/books/element.php?pll cid=25&pll id=71762T. 2:
DNIeKTPHYECTBO U MarneTH3M. Bosubr. OnTuka. — 12-¢ u3n., crepeotun. — CII6.: Jlans, 2016. — 500 c. Pexim
locTyna on-line ¢ koMnsioTepos TYCYP: _http://e Janbook.com/books/element.php?pll cid=25&pll id=71761.

T. 3: KsanToBas ontuika. ATomuas Qusuxa. Omnka TBEPAOro Tesia. Du3HKa aTOMHOTO fApa ¥ JNEMEHTApPHBIX
YacTHil. — 4-¢ w3l crepeorni. — CI16.: Jlaus, 2016. — 308 ¢. Pexum nocryna on-line ¢ komnsiotepos TYCVYP:
http://e.tanbook.com/books/element.php?pll id=71763.

14. ®pwmw C.3., Tumopesa A.B. Kypc o6tueit ¢pusuxu. B 3-x TT. [Daextponustit pecype] ~ CII6.: JTans, 2009.

I
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T. 1: ®usnueckue 0CHOBLI MexXaHukH. Monexyssphas ¢usnxa. Kone6anna u ponnsl. — 13-¢ u3g., crepeorun. — CI16.:
Jlaus, 2009. — 480 c. Pexum pocrynma on-line: http://e lanbook.com/books/element.php?pll_cid=25&pll id=416 ¢
koMnsotepos TYCYP,
T. 2: DAEKTPHYECKHE U 3MEKTPOMAHETHHCCKHE HBIEHHS, — 12-¢ H3A., crepeorun. — CII6.: Jlane, 2009. ~ 528 ¢. Pexum
Aocryna on-line: htp://e.lanbook.com/books/element.php?pll cid=25&pl1 id=418 ¢ xoMmntotepos TYCVYP,
T. 3: Onrtuxa. Atomuas ¢usuka. — 10-e usn., crepeorun. ~ CII6.: Jlans, 2009. — 656 ¢. Pexum goctyma on-line ¢
komnerorepos TYCYP: http://e.lanbook.com/books/element.php?pll cid=25&pll id=419.
12.3. Yuebno-meroanueckue nocobus u nporpamMmuoe obecnevcine

L. Yuebro-memoduueckue nocobua oan RpAKMUYECKUX 3AHAMULL U CAMOCIMOAMENbHOI pabontst [ INeKTPOHHBIN pecypel:

L.1. Yyxxos FO.I1. PaboTa u sHeprus. 3aKOHBI COXPAHEHHS B MEXAHHKE: COOPHHUK 33134 Ul IPAKTHYECKHX 3AHATHIL
- Tomek: TYCVYP, 2010. — 24 ¢. Pexum nocTyna cBoGoARbIH 1715 CKAYHBANMS: http://edu tsur.ru/training/publications/1 100.

1.2, Jlsgmn A.B., Marasunnuxos AJL, Tposu JLA. Monexynspass $usuxa: COOPHHK TECTOBBIX BOMPOCOB JUIS
CaMOCTOATENBHOR paboTsl U UM NpakTHUECKHX 3aHsTHi. — 2009. 30 ¢. Pexum Joctyna cBoOOMHBIN IS CKAUHBAHHS!
http://edu.tusur.ru/training/publications/1234.

1.3. Jlauun A.B., Marasunnukos A.JL., Opnosckas JI.B. Tepmonunamuka. Yacts 1: CEOPHHK TECTOBBIX BONPOCOB JUIS
CaMOCTOATENEHOH PaboThl M U4 NpakTHYECKHX 3ansTHil. — 2009. 43 ¢. Pexum nocryna cBoOOAHBIN MU CKauYMBaHUAM:
http://edu.tusur.ru/training/publications/1233.

1.4. Taneesa A.H., JInunn A.B., Marasuunnxos A.JL Tepmonunamuka. Yacts 2: CGOPHHK TECTOBBIX BONPOCOB 1%
CaMOCTOATENbHOR paboThl M UM NPaKTHYECKHX 3aHaTHil. — 2010. 22 ¢. Pexum noctyna cBoGOMHBIN AN CKAuMBAHHSA:

hitp://edu.tusur.ru/training/publications/1236.

1.5. bypauesckn#f FO.A. Bonnosan ontuka: Mertoquyeckoe mocobue. COopHuk TecToBBIX Bonpocos. — 2009, 24 c.
Pexum nocryna cBoGOaHBIH 11 CKAYHBAHHMS: hitp://edu.tusur.ru/training/publications/1233.

1.6. Hyxxos F0.I1. DneMeHTs aTOMHONH QHIHKH H KBAHTOBOH MEXAHHKH: Yuebro-meronuueckoe nocobue. C6opruK
TecToBeIX - BorpocoB.  —Tomck:  TYCVYP, 2011.-68c. PexuM jgocryna  cBOGOMHBIA  [UIS  CKAYHBAHMS:
http://edu.tusur.ru/training/publications/1 104.

2. Yuebno-memoduueckue nocobus ons esinoanenus Jabopamophsix padom [Inexrpouuniii pecype):

2.1. byprosumus B.A., Tposn JIA. JIHHAMHKA MasTHHKA OGepGexa: MerojsuecKHe yKa3aHus K nabopatopHoit
pabore. ~ 2007. 13 c. Pexxum flocTyna cBOGOXHBIH /i CKAYHBAHHS: http://edu.tusur.ru/training/publications/918.

2.2.Taneera A.M., Usanosa E. B. HU3yucuue 37ICKTPOCTATHYECKOTO Moji: MeToaudeckue ykasarus k 1aGopaTopHoit
pabote. ~ 2011. 11 c. Pexkum pocTyna cBOGOHBIN LIS CKAYHBAHHS: http://edu tusur.ru/training/publications/926.

2.3. Mranosa E. B. UsyyeHne MaraurHoro noss KpYyroBoro Toka: Metonudeckne ykasanus x nabopatopHoit pabore. —
2007. 12 ¢. Pexxum goctyna cBOGOIHBIH /18 CKAUHBAHHS: http://edu tusur.ru/training/publications/863.

2.4. bypauesckuit 10.A. Onpejenenue ynensHoro 3apsaa 9JIEKTPOHA METOAOM MArHeTpoHa: MeToH ecK e yKa3aHHs
k  paboparopHoii  pabote. - 2011. l4c. Pexum nocryna  Ajs CryAeHToB,  corpyaHHkos TYCVP:
http://edu.tusur.ru/training/publications/864

2.5. Bypaosuuun B.A., Tposu JLA. Hayueune 3aTYXQIOIHKX  3JCKTPOMArduTHeIX Kkosebaumit: Meroxuueckue
ykasaHHa Kk saboparopuod  pabore. —2007. 14c¢.  Pewum nocryna  cBoGOAHBIM A CKAYUBaHUS:
http://edu.tusur.ru/training/publications/862.

2.6. Opnosekas JILB. Hsyuenue uutepdepenuuu /1a3epHOro H3TydeHHA: Meronuyeckue ykasanus k naGoparopHoi
paGote. ~2010. 9 ¢. PexuM aocryna cBOGOAHBIH T8 CKAUMBAHHS: http://edu.tusur.ru/training/publications/911.

2.7. ®enopos M. B, Bypnosuuun B. A. Buemnuii dorosdpdext. Haydenne 3axona Cronerosa u nposepka GopMyJis
Ditnurrelina: Metonuueckne ykasaHus k nabopatopHoit paGore. — 2009. 11 ¢. Pexum JOCTYNd CBOOOIHBIN /I CKaYHBAHHUN!
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupuwuios A.M. Hccnenopanne CoexTpa aroma Bojopoja: Meroanyeckue ykazaHHS K
"1abopaTopHoit pabote. -~ 2011, 18 c. Pexcum JlocTyna ¢BOGOHBIN JUISL CKAYHBAHHUS:
hitp://edu.tusur.ru/training/publications/917.

3. Komnsviomepusie npozpammer modenruposanusn HeKomopbLx pusuueckux Aenenull 8 1a60paAMOPHOM NpaKmuKye.
12.4. ®onn onenounbIx cpeacrs (POC)
DoHJ OUEHOUHBIX CPEICTB IPUBEEH B APUIOKEHHH | K NaHHOMH nporpaMme.

13. MATEPHAJIBHO-TEXHHYECKOE OBECNEYEHHE JHCITATITUHDbI

HAns obecneyenus uTeHus Kypca JeKui MCTIONL3YETCA CHeLHAILHAS ACKIHOHHAS ayinTopHa Kadenpsl ¢usuxa (230 ayn.
D®OT), ocHaniEHHas MyALTHMEIUIHBIM HPOCKTOPOM, KOMOBIOTEPOM H 3Kkpanami. Jlna obecnedenus naGopatopusix paGor no
H3HKE HCNIONB3YIOTCS 6 CTCIHANH3HPOBAHHAIX (oA pasfAMuHBIE palfeNnsl Kypea) gaboparopun kadeapol GH3MKH, OCHAILEHHBIE
COOTBETCTBYIOMUMH Ja00PaTOPHBIMH YCTAHOBKAMH, MAKETAMH, CTEHIAMH H KOMITBIOTEPHBIM 060pYAOBAHHEM

14. METOAMYECKHE PEKOMEHJA MU 10 OPTAHH3ALIMY U3YYEHUS JUCHHUIIIHHBI

OBbEM 4aACOB, NMPENYCMOTPEHHBIX YYEOHBIM MIAHOM VIS W3yYeHHs Kypca (H3HKH, He NO3BOJSET PACKPHITH B JICKLHAX
noApoGHO H rayGoko matepuan. ITosToMy npu peanu3audy [pOrpaMMbl CTYHCHTHI JOJDKHBI JOCTATOYHO MHOIG paboTath
CaMOCTOATEILHO KK MPH NOBTOPCHHH JICKIHOHHONO MarepHala, Tak M MOJATOTOBKE K MPaKTHYECKHM, 1abopaTopHbiM M
KOHTPOIBHBIM 3aHATHAM. [lnd oGecnedenns 3QPeKTHBHOrO YCBOGHHS CTYIEHTAMH MATEPHANOB AHCHHIIMHBL HEOOGXOZHMO Ha
NIEPBOM 3aHATHH 0GECNIEYUTE HX CIIMCKOM BOMPOCOB, NMO/UTEKAIINX HIYICHHIO, CIIHCKOM OCHOBHOMN H IOMONHHTENbHOMH JIMTEPATYPhI
JUI8 CAMOCTOSATENbHOH paGoThL.

Jing rexymiero KOHTPOIS YCIEBAEMOCTH | IIPOMEXYTOUHOMN ATTECTALMH HCIONb3YETCH TECTORBI KOHTPOJIb 3HaHUI.

Ha seximax seoOxomnmo obpamiath BHMMAHHE Ha OCOGEHHOCTH NpPHMEHEHHS paccMaTpHBaEeMoOro MarepHaita B
NOCISAYIOIMX KypeaX, a Tawke B Oynyiiel npodeccHoHanE oM AeITenbHOCTH,

12
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Beeaenne

®ouy onenounsix cpeacts (POC) spnsercs NPUIOKEHHEM K paboyeii IIporpaMMe JUCIHILTHHBL
(IpaKTHKH) M NPEeACTaBiseT co6Oi  COBOKYIHOCTh KOHTPONBLHO-M3MEPHTENBHBIX MATEPHAJIOB
(THIIOBBIC 3aKa4d (3a7aHMsA), KOHTPOJIbHBIC paGoThI, TECTHI M Jp.) M METOZOB MX HCHOJNB30BAHHUA,
NpEHA3HAYEHHBIX [JIS W3MCPCHHS YPOBHS HOCTHXKEHHS CTYACHTOM YCTAHOBJIEHHBIX PE3yILTAaTOB

obyueHus.

®OC no mucuuILTMHE (NPAKTHKE) HCIOIB3YeTCH NPH MPOBEACHHH TEKYIIEro KOHTPOJIS
YCHEBaEMOCTH H IIPOMEXYTOYHON aTTeCTallMK CTYAEHTOB.
Ilepedennb 3aKpemieHHbIX 32 TUCIMILTHHON (IPAKTHKOMH) KOMIETEHIMIA IPHBEICH B Tabue 1.

Ta6auma 1 - IlepedeHs 3aKpeniieHHBIX 32 JHCHMILIMHON KOMIIETEHIAT

Kon

DopMy.IHPOBKA KOMOETERIHH

JTansl GOPMHPOBAHHA KOMIIETEHIHH

OK-7

CMOCOGHOCTh K CAMOOPTaHU3aLHH H
camMoo0pazoBaHHIO

1. JIoJoKeH 3HATL OCHOBHEIE CIIOCOODI
CaMOOpraHu3alii B caMooOpa3oBaHHms.

2. JIoJKeH YMeTh MCIOJIb30BaTh CAMOCTOSTEIBHO
TIOJTyYeHHbIE 3HAHHA NPH OOBACHEHHH PE3Y/IETATOB
IKCIIEPHMEHTOB, NPUMEHATE 3HAHHA B 061acTH
(u3KKM 1719 OCBOEHHS 0011enpodecCHOHATBHBIX
JHUCIIHIUTHH Y pelleHUs npodeCCHOHAIBHBIX 3a1a4.

3. Hoipken BJIAIETh HABBIKAMH CAMOCTOATEIBHOTO
HCTIOJIBb30BaHHA UCTOYHHKOB ITOITYYEHUA HH(l)OpMaHI/II/I
B HETHITHYHBIX CUTyalHAX.

OIIK-5

Croco6HOCTD peluats cTaHapTHEIE
3a/1a4M NPoQpecCHOHATBHOM
JEATEIBHOCTH Ha OCHOBE
MHGOPMAIIMOHHOM H
6ubnuorpaduueckoi KyIbTyphl ¢
IIPUMEHEHHEM HHPOPMaHOHHO-
KOMMYHHKAaLUHOHHBIX TEXHOJIOIHUH H
C YYETOM OCHOBHBIX TPeGOBaHHIH
HHPOPMALIHOHHOM GE30MIaCHOCTH.

1. JIo/bkeH 3HaTh OCHOBHOM KpYT NpobieM no
HanpaBIeHHIO IEATEILHOCTH, 6a30BBIe TIPUHIIMIIBI K
METO/bI UX PELIECHHS, OCHOBHBIE CIOCOGHI U CpecTBa
TNOJTYy4eHHUS, XpaHEHHA H nepepaboTKH HHPOPMAIHH ¢
HCIOJIB30BAHHEM BO3MOXKHOCTEH COBPEMEHHBIX
MH()OPMaLIHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI,
o0s3aTeNbHbIe TPeOOBAHHA HOPMATUBHBIX
JOKYMEHTOB

2. JlomkeH yMeTh HCTIOMB30BATh METOMBI MONTYYEHHS U
crocobel 06paboTKH NaHHBIX, HEOOXOAMMBIX A1
peteHus npobneMsl, HCIIONB30BATh CPEICTBA
NOTyYeHHA, XPAaHEHUA H IepepaboOTKH HHPOPMALMH
JJISL HAITHCAHUA OTYETOB 110 1abopaTopHbIM paboTam.
Hcnone3oBath nporpammsl 06paGoTkH U
npejcTaBleHHs pe3yasTatoB. CTPOro BBINOIHATE
oba3aTenbHble TpeGOBaHUS HOPMATHBHBIX
JNOKYMEHTOB

3. JIo/KeH BIaIeTh METOAOIOTHEH TEOPETHHECKHX H
3KCHEePHMEHTANIbHBIX HCCIIEIOBaHUH IO HAINPaBIEHHIO
AEATENILHOCTH, HaBbIKaMH 00pabOTKH MOTYYEHHBIX
Pe3yJIbTAaTOB U NPEACTaBICHUS HX C Y4ETOM
o0s3aTenbHpIX TPeOGOBAHHH HOPMATHBHBIX
JOKYMEHTOB
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1  Peanusaums koMnereHumii

1.1 Komnerenuusa OK-7

OK-7: cnocoGHOCTh K caMOOpTraHH3aIMH H camoobpa3zoBanHIo.

Jlta  dopmuposarus

KOMICTCHIN H€O6XOJIHMO OCYIIECTBHUTDH

psa

3TAIlOB.  JTallb!

(bOpMHpOBaHHH KOMIICTCHUMH, NTPHMEHAEMBIE JJII ATOrO BHJIbI 3aHATHH U HCIIOIB3YEMBIC CpelcTBa

OLICHHUBAHUA ITPEACTaBJICHB] B Ta6J'IPIHC 2.

Tabauua 2 — Iranst GopMHPOBAHHA KOMNETEHIHH 1 HCHOJIb3yeMBI€¢ CPEACTBA OLCHUBAHUSA

Buanl zansruii

e [lpakTHyeckue
3aHATHS;

e CamocrosrensHas
pabora cTyneHToB

¢ JlaGopatopHsie paGoTel;

* BrmonHeHue noMamnero
3a7aHuU;

¢ CamocrostenpHas pabora
CTYNEHTOB

Cocras 3unars Ymern Baagern
UCIIONB30BATH
CaMOCTOATETLHO HaBBIKAMH
NOJIyYeHHbIE 3HaHHS [PH CaMOCTOSTENbHOrO
OOBACHEHHH Pe3yNLTATOB HCIOJIB30BAHHS
OCHOBHBIE CIOCOGHI
9KCHNEPHMEHTOB, NPUMEHSTH HCTOYHHKOB
Coaepxanue sranos CaMOOpPraHM3alH1 1
3HAHHA B 06nacTH Gusnku MONyYeHUs
camoobpa3zoBaHus.
JUIA OCBOCHUsA MH(POPMALHH B
ofbuenpodeccHonanbLHBIX HETHITHYHBIX
MUCUMILTHH W pelleHns CHTyalLMAX.
NpohecCHOHATIBHBIX 3a/1a4.
¢ JlaGopatopHrie
e Jlekumu; patop

pabotsi;

¢  Brinonuenue
JOMaliHero
3a1aHuA;

e CamocroarenbHas
pabora cTyneHTOB

Hcnoassyemsle cpeacTpa
OLeHHBaHHS

e Tecr;

* KonrponsHas patora

*  KomIioKkBHyM;

e  HunurunyansHoe
3aJaHue;

®  DK3aMeH.

¢ JlaGopatopnas pabora;

¢  Koncnekr
CaMOCTOSITeNBEHOH
paboThl

* 3amura
J1abopaTopHBIX
pabor;

*  DK3aMeH.
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4

O06uue XapakTEepHCTHKH IToKasareyied u KPHTEPUEB OLICHUBAHHUA KOMIIETCHITHN HA

BCEX JTanax MpHBeACHBI B TabnuIe 3.

Tab:mua 3 — O6mme XapaKTepHCTHKH N0Ka3aTelleii H KPHTEPHEB OLlEHMBAHMSA KOMIECTEHIIHH 10

yTanam

Xopomo (6azoBbIi

3Haet daxTsl,
[IPHHLIMIBI,

Iokasareqaun n kpuTepuu 3uath Ymerh Baaners
Obnanaer O6sanaer auanazoHom
bakTHUECKUMHU U HPaKTHYECKHUX YMEHHIA,
Kontpomnupyer paGory,
. TEOPETHUSCKHUMU TpebyeMbIX 11
OTiiH4YHO (BBLICOKHI] MPOBOAUT OLEHKY,
3HaHHSMM B NpeJieNlax | pa3sBUTHS TBOPYECKHX
YpOBeHb) . . COBEpILEHCTBYET
u3yuyaemoii obnactu ¢ | pewienuii, N
JAeAcTBUs paboTEI
NOHUMaHHWeM IrpanHL | abcTparMpoBaHMs
IPUMEHHMOCTH npobnem
Ob6nanaer quanazoHom | Beper oTBETCTBEHHOCTH

MPaKTHYECKUX YMEHHIHA,
TpeOyeMbIX i

34 3aBCPIUCHHUEC 3aa4 B
HCCJICNOBAHHH,

(moporoBblii ypoBenn)

OOUIUMH 3HAHUSIMM

) npouecchl, oburue pelleHUs npucrnocabnBaer cBoe
OBeHb
P NOHATHUS B npefeax OrpeieIeHHbIX TNOBEJICHHE K
H3y4yaeMo# obactu npobseM B obnactu obcrosTenscTBaM B
HCCITeIOBaHHs petenny npobaem
O6nagaetr OCHOBHBIMH
eHUAMH
YaoBaerBopurteanno Obnanaer 6a30BbIMH M ’ Pa6oraet npu npsimom

TpC6yGMI:IMH Al
BBINOJIHEHHA NMPOCTHIX
3ana4

HabJroneHuH

(I)OpM)’JIHpOBI(a noxasarenaed H KPHTCPHEB OIICHUBAHUA NaHHOH KOMIIETCHUMH IIPpHUBCACHA B

Tabimuue 4.

Ta6nnna 4 — IokazaTe/n 1 KPHTEPUH OLEHHBAHUS KOMIETEHIIHN HA HTAIAX

Hokazarenu n KPHTEPHH

3narn

Ymers

Baapgers

OrinuHo (BLICOKHEH
YpOBeHbB)

cBODOIHO BNasieeT
3HAHUAMH O crnocobax
CaMOOPraHH3aluu 1
camMo006pa3oBaHHs;
NpeACTaBIAET
Crocobur U
Pe3yNBTaThl
UCTIONB30BaHHA
PaIMYHBIX METONOB

TIPUMEHSIET METOIbI
pelieHHs 3a/1a4 B
HE3HaKOMBIX
CHTyalMAX;

MaTeMaTH4ecku
BBIpaXkaTh, H
apryMeHTHPOBAHO

L4 CBOGOIIHO HaXoOoHT H

e yMeeT HH3MYECKH H

e criocobeH
PYKOBOJIMTE
MEXIUCLUILTHHAPHO
H KOMaHOOIi;

s cB0o0OJIHO BiIAfiEeT
pa3sHBIMH criocobaMH
CaMOpPa3BUTHA H
camoobpazoBaHus
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camoobpa3oBaHus;
obocHoBHIBaeT BbIGOP

JIOKa3biBaTh
TNONIOXKCHUSA

METOIOB JUTA npenMeTtHoi obacTu
peLIeHus 3HaHUS
npodeccHoHaNbHOM

3aJa4u

NOHUMAeT

BO3MOXHOCTH BCEX CaMOCTOSATENIbHO

METONOB
camoobpa3zoBauns 4
CaMOOPTaHH3aLMH;
HMeeT riyboKoe
npencraBlieHHe O

NoAOHpaEeT ¥ FOTOBUT
AJ1A SKCHepHMEHTA
Heobxonumoe
obopynosaHue;
MPHMEHSET METOABI

KPUTHYECKH
OCMBIC/IMBAET
NOJTy4EeHHBIE 3HAHHA,
KOMIIETEHTEH B

3HAE€T OCHOBHEIE
METOMBI PeLIeHHS
THIIOBBIX 3aJ1a4 U
YMEET UX NPHMEHSTH
Ha NpaKTHKe

YMEET MpeaCTaBIIsaTh
pe3yabTaTel CBOEH
paboThl

HOJIOKEHHAX penieHus 3aaau B Pa3IHYHBIX
Xopomo (6a3oBbii TIpeaIMEeTHOH 061acTH HE3HAKOMBIX cuTyauusax (pabora B
YPOBEHB) 3HaHUS, CUTyalUsX; MEXKTUCUHILTHHAPHO
apryMeHTHpyeT YMEET KOPPEKTHO i xomanze);
BeIOOp MeToma BBIPAXATH H BJlajieeT Pa3HBIMH
pelueHHA 3aKa4H; apryMeHTHPOBAHHO criocobamu
COCTaBJISET IUIAH 060CHOBBIBATH NpeACTaBJIeHUA
peueHus 3aaauwu; TONOKEHHA HHpOpMaLHH
rpaguyecku npeaMeTHOH obracTu
WLTIOCTPUPYET 3HAHHSA
3agaqy
JaeT onpeneaeH1s
OCHOBHBIX NOHATHIA;
BOCITPOU3BO/IHT ymeeT paboTarth co
OCHOBHEIC CIIpaBOYHOMN
N BJIaJIeeT
TIOJIOKEHHS JIHTEpaTypOii; .
N TEPMHHOIOTHe
npeIMeTHOH o6nacTu HCHoNnb3yeT .
npeagMeTHOH o6acTH
3HAHHS, npHOOpBI, yKa3aHHbIE
YaoBiteTBopHUTENLHO 3HaHHS,
. pacriosHaer B ONTHCAaHHUH
(noporoBbtii yposens) . Cnocob6eH KOPPeKTHO
¢busnueckune JabopaTopHOL
NPENCTaBHTb 3HAHUS
00BEKTHI; paboTei;

B MareMaTH4eCcKOM
dopme

1.2

Komuerennnsa OITK-5

OIIK-5: Cnoco6uocrs pemars CTAHAAPTHbIE 32Ja4YH NPOPECCHOHANBHON AeATeIbHOCTH Ha
OcCHOBe HHGpOPMAHOHHOI 1 Oubanorpaduueckoii KYJBTYpbI ¢ IPHMEHeHHEM HHGOPMaLHOHHO-

KOMMYHHKALIHOHHBIX TEXHOJIOTHH H

0e30macHoCTH.
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Jns QopMHpOBAaHMS KOMIICTCHLUHH HeOOXONMMO OCYIIECTBHTb PpSl  OTANoB. JTammbl
(popMHpOBaHUS KOMIIETEHIHH, NIPUMEHSEMBIE JUI 3TOTO BHIbI 3aHATHH K HCIIOJIB3YyEeMBIE CPEACTBA
OLICHUBAHHMS NIPE/ICTABJICHBI B TAOIHIIE 5.

Tabmmua 5— tansl GopMHPOBAHHA KOMIIETEHIIHH H HCTIOIb3yeMbIe CPEICTBA OLIeHHBARMS

¢ TIPpAKTHYCCKHUE

e Jlaboparopusie

Cocrtas 3HaTh Ymern Baagern
OCHOBHOI KpyT Hcnonp3oBars MeToas!
npo6ieM 1o TIOJIyY€HHS U CIIOCOOBI
HallpaBJICHHUIO 06paboTKH AaHHBIX, Metononorueii
JeATEIBHOCTH, 0a30BbIE HEOOXOMMEIX JUIs TEOPETUYECKUX H
IIPHHIKIBEL 1 MeTofp! ix | PEHICHHA P obeMer JKCIIEPUMEHTATBHBIX
peIIeHus. lcnons308ath cpeiicTa HCCIIEIOBaHUH 1O
Cnoco6sI moucka, nomysenns nEdopMary, | HAPABICHHIO
XpaHeHHs U 00paboTKn YCIOB30BATE JEATENbHOCTH;
uHGOPMAITHH C TeKCTOBBIH PeNIAKTOP JUIs Haspikamu

ConepskaHne 3Tanos :z:{lggzizfaHHeM HAIHCAaHUSA OTYETOB IO obpaboTkn
5 naboparopHsM paGoram. | TOTYHICHHBIX

BO3MOXXHOCTEH VICIIOMB30BATE pe3yJIBTaToB H
COBPEMEHHBIX porpamMmy o6paboticn i | TPEACTABICHHS UX C
HH(OPMaIHOHHO- HpencTaBIeHIs y4eToM
KOMM}’HHI(E}'IIHOHHLIX PE3YIBTATOB. 065{3aTeJILHUI>IX
TEXHOJIOTHA, CTpOro BHINONHATS TpeboBaHn i
Obs13arenbHbIe T T — HOPMAaTHBHBIX
TpeboBaHus TpeGoBaHHS JIOKYMEHTOB.
HOPMATHBHBIX HOPMaTHBHBIX
JOKYMEHTOB. JIOKYMEHTOB
o Jlexmun;

. paboTsr; e JlaboparopHbie
Buael 3anaruit 3aHATHS.
e CamocrosTensHas paboThL
e jaboparopHble
pabota CTyJeHTOB.
paboTsr;
Hcnoab3dyemple e Tecr; e JlaGoparopHsre 3amura
CPEICTBA ONCHHBAHUA | ¢  ycTHas Gecepa; paboTEL; 71a60paTOPHBIX
® D3K3aMeH. Koncnexr pabor.
CaMOCTOSTENbHOM
paboThL.
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O6mue xapakTepucTHKH nokasaresiei u KPHUTCPHEB OLIEHHBAHHA KOMITETEHIIMK HA
BCEX dTarnax MPUBEACHbI B Tabmuie 6.

Tabsinna 6 — O6mue xapakTepHcTHKE noKasaTeeii 1 KPHTEpHEB ONCHHBAHUS KOMIETEHIIHA N0

Tanam

Hoxkazareau n

3HaTh Ymern Bragers
KPHTEPHH
O6nanaer Ob6namaer
bakTHYECKUMHU U JMana3oHoM
TEOPETHYECKUMH MPaKTHYECKHX
. Kontpompyer pa6ory,
. 3HAHUSMHU B YMEHHH, TpebyeMBIX
Ot1an4uo (BbIcOKHIH [IPOBOJUT OIICHKY,
npenesax JUIS pasBUTHS
YPOBeHB) . COBEPIIEHCTBYET
H3y4aeMoit 001acTH | TBOpueckux .
. JEeHCTBUSA paboTh
C IOHUMaHHEM pelIeHHiA,
IpaHHI] abcTparupoBanus
IPUMEHHMOCTH npobnem
Obnamaer beper
3Haet dakTs, JHarna3oHoM OTBETCTBEHHOCTH 3a
IIPHHIANBL, IIPAKTHYECKHX 3aBepIICHHE 3a1a4 B
Xopomo (6a30BbIit IpOLECCHI, 001mHe YMEHHH, TpebyeMbIx HCCIIEJOBaHHH,
YPOBeHb) TIOHATHUSA B JUISL peIneHus npHucnocabiuBaer cBoe
npeaenax olpenesleHHBIX NOBEJICHHE K
u3ydaeMoi obnacty | mpobieM B o6mactu obCcTosATELCTBAM B
HCCIICIOBAHHS pelern npobiremM
O6nanaer
OCHOBHBIMH
O6nanaer
YnoBiersopuTenHo YMEHUSIMH, PaGotaer npu nmpamom
. 6a30BEIMH 0OIIHMHU
(moporoBblii ypoBens) TpeOyeMbIMH I HabnmroneHHH
3HAHUSIMH
BBIIIOTTHCHHSA

IIPpOCTHIX 3aJa4

Tab6anna 7 - IMoka3zarean u KPHTEPHH OLleHUBAHHA KOMIIETEHIIHH HA >TANax

Hoxkaszarenau u

3narThL Y™mers Baaners
KpHTepHH
Cdopmuposansr Cdopmuposansl * Peanmsyer ycnemnoe u
. CHCTEMaTHYeCKHe YMeHHUs BBIGOpa CHCTEMATHYeCKoe
Otanuno (BeIcokmii
yposens) npeacTaBieHUs 06 3dpdexTHBHBIX NPHMEHEHHE HABLIKOB
OCHOBHBIX pelieHni OCHOBHBIX Bl1aJeHUS

npobneMax u

3azaqd

COBPEMEHHBIMH
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METOMAaX MX PEIleHH
CBobonHo BiageeT
BOBMOKHOCTAMH
COBPEMEHHBIX
TEKCTOBBIX
PEAaKTOpOB;
CroboaHo Bnajgeer
BO3MOKHOCTAMH
COBPEMEHHBIX
nporpamm
06paboTkH U
npencTaBIeHus
uH(pOpMalUH;
CroboaHo Biajeer
criocobamMu Hx
COBMECTHOTO
HCTTOB30BAHMSA
3Haet obs3aTeNbHbIE
TpeboBaHus
HOPMAaTHBHBIX
JIOKYMEHTOB

YMeeT cBoboHO
TIPUMEHATD
BO3MOKHOCTH
COBPEMEHHBIX
TEKCTOBBIX
pPeNaKTopoB B
HE3HAKOMBIX
CHTYALHSIX;
Ymeer ¢cBoGoHO
MPHMEHSTh
COBPEMEHHDIE
NpOrpamMmel
06paboTKH u
npeCTaBIeHNs
HWHGOpMaLHH;
Ymeer ceobonHo HX
COBMECTHO
UCTIONB30BATh
YMeerT BBITIONHATD
obsg3aresibHbIE
TpebGoBaHMA
HOPMATHBHBIX
JIOKYMEHTOB

MeTOIaMH
TEOPETHYECKHX H
IKCIIEPHMEHTATBHEIX
UCC/IeqOBaHNH
CnocobeH pykoBOAHTE
MEXTMCUUILITHHAPHO!
KOMaHJIOM;

CeobonHo Brnazeer
pazHBIMU
COBPEMEHHBIMHU
criocobamMu
MIPeACTaRIeHN
¢buznveckoit
HHOpMaUHH B
rpaduveckoii U
MareMaTH4eckol popme
Ctporo BbITIONIHSAET
o0s3aTenbHbIe
TpeboBanus
HOPMAaTHBHBIX
JOKYMEHTOR

Xopomo (6azoBbiii
YPOBEHb)

Cdopmuposansl, HO
coaepkar
HEe3HAYHTENIbHbIE
npobepl
npezcTaBieHus 06
OCHOBHBIX
npobiemax u
MeTozax ux
petueHuit
Ionumaer
BO3MOXKHOCTH
COBpPEMEHHBIX
TEKCTOBBIX
peaaKropos;
[Tonumaer
BO3MOXKHOCTH
COBPEMEHHBIX
nporpaMm
0bpaboTku u
NpeACTaBICHUS
HHbOpMaLMH;
[Touumaert, kax
COBMECTHO MX
MOKHO HCTIOJIB30BATH
IMonumaer, kax

Codopmuposassl B
LIEJIOM yCIIeIIHbIE,
HO cofleprKaliHe
HE3HAYHTEJIbHBIE
npobesbl yMeHHs
BeIbopa
addekTuBHbIX
pelleHUH OCHOBHBIX
3agay

Ymeer
CaMOCTOSATENTBHO
TOJIB30BATHCA
COBPEMEHHBIMH
TEKCTOBBIM
penakTopamu;
Ymeer
CaMOCTOSTENBHO
T0JIb30BaThCS
COBPEMEHHBIMH
IIpOrpaMMaMu
obpaboTku u
npeJCTaBIeHUs
uHpopMaLHH;
VMmeer
CaMOCTOATEIILHO

Peanusyer B 1ie510M
ycnemHoe, HO
colepaniee
HE3HAYUTEJTbHbIE
npobesisl IPUMEHEHHE
HaBbIKOB BJIa/JICHHA
COBPEMEHHBIMH
MeTOIaMH
TEOPETHYECKHX H
3KCMEPUMEHTAJIbHBIX
HCCIIe10BAHUH
Komnerenren B
Pa3sNIHYHBIX CHTYALHSX
(pabora B
MEXTUCIHILTMHAPHOH
KOMaH/e);

Bnaneer pazubiMu
criocobamu
NpeaCTaBICHHS
¢dusHyeckoi
HHbOPMALIMH B
rpadguueckoii u
MareMaTHyeckoit hopme
Beinonusier
obs3arebHbIE
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HCIOJB30BaTh
obs3aresibHbIe
TpeboBaHHa
HOPMAaTHBHBIX
HOKYMEHTOB

COBMECTHO HUX
HCIIONTb30BAaTh
YMeeT BEINOTHATH
obs3arenbHble
TpeboBanms
HOPMAaTHUBHBIX
JIOKYMEHTOB

TpeboBanus
HOPMAaTHBHBIX
JOKYMEHTOB

YnoBneTBopurenbHo
(moporosbiii yposens)

Hmeer venonuele
NpencTaBieHus ob
OCHOBHBIX
npobneMax u
METO1ax UX
peuleHui
IoHuMaeT oCHOBHBIE
BO3MOXKHOCTH
COBPEMEHHBIX
TEKCTOBBIX
penaxTopos;
IlonumMaer ocHOBHBIE
BO3MOXKHOCTH
COBPEMEHHBIX
nporpaMm
06paboTkH u
[peACTaB/IeHHs
uHpopMaLHU
Ionumaer, xak
HCTIOJTB30BATh
oba3aTespHbIe
TpeboBaHUA
HOPMATHBHBIX
JOKYMEHTOB

Ccdopmuposans! B
LIeJIOM YNOBJIETBOPH-
TeNbHbIE, HO He
CHCTEMaTH3UPOBAH-
Hble yMeHus BbIGopa
apdexTuBHBIX
pPelICHUH OCHOBHEBIX
3a1a4

VYMeer paborars ¢
COBPEMEHHBIMH
TEKCTOBBIMH
pemakTopamuy;
Hcnonesyer
COBPEMEHHbIE
porpamMMal
o6pabotku u
NpeICTaBIeHHS
HH}pOpManHy;
YMeet npencrapnsars
pe3ynsTaThl CBOEH
pabotsl

YMeer BHIIONHATS
obs3atenbuble
TpeOoBanms
HOPMAaTHBHBIX
JOKYMEHTOB

Peanusyert & uenom
YAOBJIETBOPHTENBHOE,
HO He
CHCTEMaTH3HPOBaHHOE
NIPUMEHEHHE HABBIKOB
BJIaJICHHA
COBPEMEHHBIMH
METOAaMH
TEOPETHYECKHX H
IKCTIEPHMEHTATBHBIX
HCCITEOBAaHUIA
Bnaneet
TEPMHUHOJIOTHEH
npeaMeTHOMH obiacTu
3HaHMS;

CrniocobeH koppexTHO
TIPEJICTaBHTh
MH(pOPMALIHIO B
rpaduyeckoi u
maTreMaTHyeckoi Gopme
CnocobeH BBIIONHHUTE
obszarelibHbIE
TpeboBaHus
HOPMAaTHBHEIX
JIOKYMEHTOR

2 TunoBbie KOHTPOJIBHBIE 31aHH

s peanusauMH  BHIIENEPEYNCIEHHBIX  3a/aq 00yYECHHS HCHONB3YIOTCS  ClEAYIONIHE

MarcpHasl:

— THIIOBEIC KOHTPOJBHBIC 3a[aHHA MM MHBIC MaTepHallbl, HEOOXOMUMBIE [T OLEHKH 3HAHMIL,
YMCHUH, HaBBIKOB W (HMJIM) OMNbITA AEATEIBHOCTH, XapaKTepU3YIOWMX 3Tankl (GOPMUPOBAHHUS
KOMIETEHIMH B NIPOLIECCe OCBOSHHS 06Pa30BaTeNbHOMN HPOrPaMMbL, B COCTABE:

2.1. Teem:

2.1.1. Tembr mecmossix 3a0anuii 018 NPAKMUYECKIX 3aHAMUIL

1) KunemaTnka nocTynatensHOTO M BpalllaTebHOTO IBHIKCHHS.

2) JluHaMmHEKa TOCTYNATEeIBHOTO B BPAIATETbHOTO JABHIKEHHS.
3) Pabora, sHEprus i 3aKOHBI COXPAHEHHS B MEXaHHKE.
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4) Monexysnspras ¢pusuka. Kiiaccuyeckue cTaricTHKH.

5) Ilepsoe nauano TepMoxuHamuku. Mzonponeccsl. TermmoéMKOCTS.
6) Bropoe Hauano TepMogUHAMHKH. DHTPOMHS.

7) DnexTpocTaTHKa.

8) IocTOsHHBIH BIIeKTPHUYECKHH TOK.

9) Maraurtocraruka.

10) Cuna Jlopenua u cina AMmepa.

11) SBnenue snexTpoMarHuTHON HHAYKIMK. PaGoTa u 3HEpris mous.
12) Fapmonnyeckue xoneOaHus.

13) CBoGonHBIC U BBHIHYKICHHEIE KOTeOaHMS.

14) Bomusl. Dddexr Homnepa.

15) Uurepdepenuus caera.

16) Iudpaxius.

17) Honspusauus.

18) TennoBoe u3ityyenue.

19) Buemnuit porosddexr.

20) Dddert Komnrona.

21) KopnyckynspHO-BOIHOBBIE CBOHCTBA MHKPOYACTHII. ATOMHBIE CHEKTPEL.
22) DneMeHTHI KBAHTOBOM MEXaHHKH.

2.1.2 Ilpumep mecmosozo 3a0anus 01 NPAKMUYECKO20 3AHAMUA:

ATOMHBIE CIIEKTPBI  ATOM Boopoaa. BAPHAHT 1

2m
1. Craumnonaproe ypasnenue Llpeaunrepa B o6imeM ciryuae umeet sun AW + —2(E -U )‘P =0,
h

e U- [MOTCHIHAIBHASA SHEPIrus MHKPOYaCTHIIBI. SJIGKTpOHy B aTOME BOROpOAa COOTBETCTBYET YpaBHEHHE. ..

*'w 2m *w  2m mo*x?
) —+—E¥Y=0; ) ———+—(E ~ V=0,
)8x2 2 )6x2 hz( 2 )
2 2
3)A‘I’+—T—E‘P=O; 4)A\I’+£’—;—(E+ ¢ W=0
h h dreyr

2. Ha pucynke u306paskeHb! cTauHOHapHbIe OpGHUTHI aToMa BOAOpOJA corlacHo Mojesu bopa, a Takke
U300paXeHbI EPEXOIIBI AIEKTPOHA C OJIHOM CTALIMOHAPHOI OPOHTHI Ha JIPYTYI0, CONMPOBOMK/IAIOUIMECH
W3TyHEHHEM KBaHTa SHepruu. B yibrpaduonerosoii obnactu 311 nepexossl naror cepuio Jaitmana, B BUIHMOIH
— ceputo banbmepa, B undpaxpachoii — cepuro INamena.

HauGonbiueit yactote kparta B cepuu BasibMepa cooTBETCTBYET
MEPEXO. ..

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

n=3

CornacosaHa Ha noprane Ne 382



11

3. I'maBHOE KBAHTOBOE YMCIIO N Onpeaenser. ..

1) opueHTaUHIO 3NeKTPOHHOTO 06Naka B npocTpanctse; 2) GopMy aneKTpoHHOro obnaka; 3) pasmepel
SIEKTPOHHOTO o6NaKa; 4) cOGCTBEHHBIN MEXaHUUEeCKUil MOMEHT.

4. 3akon COXpaHEeHHA MOMEHTA HMITYNIbCA HaKIaakiBaeTt OFPaHHYCHHUS Ha BOIMOXHEIE NepEXONbl ICKTPOHA

E,>B

-0,54
-0,85
-1,51
-3,40

S p d f B aTOME C OJHOTO YPOBHS Ha ApyToH (npaBuio ot6opa).
—\: —
_—"-/—'/— B sHepreTuueckoM cniekTpe atoma BOAOpPOIA (CM. pHC.)
3aIpEUICHHBIM NIEPEXOIOM ABJAETCH. ..

1) 4s—>3p; 2)4f—3d; 3)3d—2s; 4) 2p—1ls

Ha pucynke uso6paxens! sHepreriueckue YPOBHH aTOMa
BoLopoaa cormacHo Mozient Bopa, a Taroke ycnoBHo 306paskeHE!
TNEPEeXOb! SIEKTPOHA C OHOTO YPOBHS Ha APYTOi,
CONpPOBOXAAIOLIHECS HITyYEHHEM KBaHTa SHepruu. B
YABTPaHONeToBOMH 0GIACTH 5TH NEPEeXObl AAKOT cepuro Jlatimana,
B BUIIUMOI 06nacTu naror cepuio BaneMmepa, B HHpaKpacHOMH
obnactu nator cepuio Iamena.

Nwhmxg

OTHOWERNE MUHHMAIILHOM YaCTOTHI KBAaHTA SHEPTHH CepUH
JlatiMana k MakcCUMaJTbHOI YacToTe KBaHTa SHEPrHH CEpHH
banemepa pasno. ..

112.8: 2)3.0: 3140: 4)54: 5) 72

2.1.3 Temst mecmoswix 3adanuii ona aabopamophsix 3anamuii;

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

Kunemarnka paBHOycKOpeHHOro Bpammenus

Hunamuxa MastHrka O6epGeka

Usyuenne pactpenenenus Makcpemna

H3smepenne ynensHoro snextpraueckoro CONPOTUBIICHHS METAIIIIOB

W3yyenue MarHUTHOTO OIS KPYrOBOTO TOKa

Orpenenenue ynensHoro 3apsia 3JIEKTPOHA METOIOM MarHeTpoHa

M3yuenne 3aTyXaromux s1eKTpoMarHuTHEIX KOleGanui

WUsyuenne unrepdepenimu JazepHoro usitydenus. Onwrr FOnra

M3yuenue 3aBucHMOCTH SHEpreTHYecKol CBeTHMOCTH Ceporo Tejia OT TeMIepaTypsl

10) Bremnnit porosddexr. Hsyyerue 3akona Ctosnerosa u IPOBEPKa GOpMY b
OuHIITEHA

11) Msydenne cnexrpa atoma Bonopoza. (Ilocrosunas PunGepra)
12) IlpoBepka cootHOIIEHHS HEONPeAeICHHOCTEH U1 (POTOHOB
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2.1.4 Ilpumep mecmo6ozo 3a0anusa O1A 1ab6OPaAMOPHOZO 3AHAMUA:

ONPEAEJIEHHE VIEJTBHOI'O 3APSITA DJIEKTPOHA METOJIOM MATHETPOHA
Bapuanr 2

L. Tlo xaxoif TpaekTOpUH BHKETCS B OOIIIEM Cllyyae 3apshKeHHAS YACTHIIA B OXHOPOIHOM
MarHuTHOM rosne?
Otsetsl: 1) mo mpamoii; 2) no napaGone; 3) no runep6one; 4) mo
CIHpPA/IH; 5) 110 OKPYKHOCTH.

2. apanensHO MPSIMOMY IPOBOIHUKY HA HEKOTOPOM PacCTOSHHH
OT HETO, ABHXKETCS CO CKOPOCTHIO ¥ 3JIEKTPOH. YKa3aTh HA PUCYHKE
HanpaslieHHe CuiIbl JlopeHna, NelcTBYIOMIEH Ha SIEKTPOH, ECIIH TI0
IIPOBOJHHUKY IIYCTHTH TOK 1.

g 3. Tpu 9acTHIIBI C OAMHAKOBBIMH MacCaMH U 3apsiaMH BICTAIOT B
Uz
U OZTHOPOJHOE MarHHUTHOE II0J€ C PA3HBIMH CKOPOCTAMHM, KaK IOKa3aHO Ha
T4 —_ pucynke. Ilpuyém  v; < v, < v;. Kak cootHOCATCS MEx)TY cOBO0I nX
AL G B
— nepuojsl Bpamenus 17
e & @
9 9 q
OTBeTnI: LT, <T,<T3 DT, >T,> T3 HT=T,=T3

4) JInst oTBeTA NAaHHBIX HEAOCTATOYHO.,

4. MuKpoyYacTHIILI BIETAIOT B OJIHOPOJHOE MarHUTHOE ITOJIE C
— as IIOCTOSIHHOH CKOPOCTBIO, KaK I0Ka3aHo Ha pucyHke. Kakoit 3apsag
B
HMEIOT YaCTHI[BI?

i a)q=+q; 6)q@=+q B)qs=-+q;

\ F) ql — _q; .ZI) q2 = _q; e) q3 = _q;

B =0; 3)q@=0;, u)q;=0.

Orseter: 1)a,6,8; 2)r,m,e;  3)x, 3, 1 4)a,e,3; S5)B,,3; 6)06,xK, H.

5. Kakoe u3 npuBeIeHHBIX HUKE BBIPAKEHUH NPECTARIAET COBO CHITY, JEUCTBYIOUIYIO Ha
IOJIOAHUTE/IBHO 3aPIKEHHYIO YaCTHIY, ABHIKYILYIOCS OJHOBPEMEHHO B 3IEKTPHUECKOM M MarHHTHOM
nossx?
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2.2 Tembt Konmponsusix pabom:

1)  Mexannka

2)  MonexynspHas Gu3NKa B TEPMOHHAMUKA
3)  Dnexkrpocraruka

4)  Dnexrpuyeckuii TOK

5)  DnexTpoMarseTHsm

6)  Konebauus u BonHbI

7)  BonHoBas onTHKa

8)  Ksanrosas ontuka

9)  ®usuka atroma

10) ®wusnuka atomuoro sapa

2.2.1 Ilpumepst Konmponsusix pabom.

Buner Ne 10
Mounexkynapuas ¢puzuka u TEPMOIHHAMHKA

1. Konuentpauus renus ysenuumsiace B 4 pasa, pH 5ToM HauboJiee BEPOATHAS CKOPOCTh YMEHBLIHIACK
B 4 paza. Kak u3sMeHunocs naBienue renms?

2. Tlpu anuabartiueckom paciupeHun XJ10pa ero o0beM yBenHunics B 5 pas. Kakoii nipu stom crana
TeMIIepaTypa rasa, €CJid BHa4ajle oHa paBHsutack 300 K?

3. Creprxens, pacKpy4eHHbII 10 YIIOBOH CKOPOCTH ® BOKPYT OCH, NPOXOAALIEH Yepes ero cepenuny
(J=ml’/12 ), OCTAHABJIHBAETCS MO/ AEHCTBHEM CIUTBI TpeHus. Eciin packpyTuThb 3T0T cTepikeHs 10 Toif ke
CKOpOCTH O BOKpYT OCH, MpoXozsLueii Yepes ero korew (J= ml*/3 ), u OCTaHOBHTb, TO H3MEHEHH® SHTPOIHH
Bcenennoit Gyner ...  Gonblre MM MEHBIIE OTHOCHTENBHO NepBOro ciy4as, BO CKOJILKO pa3?

4. Onpenenure OTHOCHTETBHOE YHCIIO MOJIEKYJI ra3a, CKOPOCTH KOTOPBIX OTIMYAIOTCH He Gonee, yeM Ha
7 IPOLEHTOB OT cpezHeil apHMeTHYECKOkH CKOPOCTH.

5. Harpenu niotHo 3akpeIThIii cocyy ¢ BOJOpOAoM. [JlaBlieHue yBenuuimiocs B 4 pasa. Kak H3ameHHnach
CpeHsAs KBaAPaTHYHAS CKOPOCTh JBHKEHHS MOJIEKYIT?

6. Onpenenute Temneparypy BOZOPOAa, MPH KOTOPOi cKkopocTaM vi= 600 m/c 1 v,= 1800 m/c
COOTBETCTBYIOT ONIMHAKOBbIE 3Ha4eHH (PyHKLMH pacnipeeenus Makcseia flv).

7. Ipu xomHaTHO# Temnepatype (300 K) MbUTHHKY B3BeILeHb B BO31yXe Ha BbIcOoTe h = 1 M ot nona.,
Onpezenute Maccy NbUTMHKH, €CITH H3BECTHO, YTO KOHLCHTPALuUs NBbUIHHOK Ha BeicoTe h oTnuuaercs ot
KOHLIEHTpAlL{HK y nona B 10 pas.

buner 19
Konebanus u BosnbI

1. MarepuanpHas Touka Maccoit 0,2 kr COBEpIIAET KoJiebaHus mo 3akoHy S(f) = 0,2cos(3001+2) (m).
Onpenenuts B kH aMiutnTy iHOE 3HaueHHe CHITH, ACSHCTBYIOLIEH Ha MaTEPHAILHYIO TOUKY.

2. DHeprus KoHAEHCATOpa B KOeGaTenbHOM KOHTYp€ B KaKOH-TO MOMEHT BpeMeHH pabHa 2,5 k. PoHo
HEpe3 TICPUON SHEprus 3TOro KoHaeHcatopa pasHa 2,4 Jhk. Uemy paha J06pPOTHOCTE KONe6GaTeNnbHOro
KOHTYpa?

3. MarepuanbHas Touka coBepiiaer rapMOHHueckHe konebamus ¢ uyactoroil 0,5 I'. B HauanbHbIi
MOMEHT TOYKA HAXOAWNACH B MOJIOKEHHH PABHOBECHs M ABHMIaachk CO CKOPOCTBIO 20 cM/c. Onpenenuts B cM
AMIUTHTY/ly CMEUIEHHS TOUKH.

4. B cHcTeMe MPOMCXOAAT 3aTyXawouue KoneGanus. 3a BpeMsl, B TEHEHHE KOTOpOro cosepiuaercs 100
KonebaHuH, aMITyia yMeHbLuaeTcs B 2,72 pasa. Onpenenuts norapudMudeckuii feKpemMeHT KoneGanHmii.

5.B BakyyMe BIONE OCH X pacnpOCTPaHAIOTCA JBE ILIOCKHE OJMHAKOBO  MOJISAPHIOBAHHBIC
HICKTPOMATHUTHBIC BOJIHBL, S/IEKTPUYECKHE COCTABIIAIOIME KOTOPHIX H3MEHSAIOTCS 110 3aKOHY

E, =E, cosf - kx) E, = E, cost - kx + ) .
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Hafith cpensee sHaueHMe MJIOTHOCTH MNOTOKA JHEPrHH. PacuéT NpOM3BECTH [UIA AMILIMTYAsl K,
pasHoH 210 B/m, u pazHoctu das ¢ = n/4.

2.3. Temubt konnoxeuymos:
1) Mexanuxka;
2) MonekynspHast GH3HKA K TEPMOJHHAMHKA;
3) Onexrpocrarika, DIEKTPHUYECKHUI TOK;
4) DneKTpOMArHETH3M;
5) Konebanus v BOJNHEL,
6) Bonmosas onrruka;
7) KsanToBas onTHKa;
8) uzuka atoma;
9) ®uzuka aToMHOTO A1Ipa.

2.4. Cnucok uHOUGUOYANLHBIX MEOPHECKUX 3A0AHUIL:
1) KunemaTnka MaTepHaIbHOM TOYKH.
2) JlMHaMHKa HOCTYNATENBHOTO H BPAIATENHHOTO BHKEHHS.
3) 3akoHBI COXpaHEHHS.
4) Knaccuyeckue CTaTHCTHKH.
5) VYpaBHeHHE COCTOSHHS HCAIBHOIO rasa, M3omporeccst.
6) IlepBoe HayaIO TEPMOAMHAMHKH.
7) Ontpomms, Bropoe Hayano TepMoMHAMUKH.
8) 3axon Kymona. Hanpsok&EHHOCTE 3J1EKTpHYECKOTO OIS,
9) Ilotenuuan u paboTa MEKTPUYECKOTO TIOJIS.
10) ITocTOSHHBIA 3IeKTPHYECKHMIT TOK.
11) MaraurocraTHka.
12) JIBm>xeHue 3aps/I0B H TOKOB B MACHATHOM TOJIE.
13) DOnexTpoMarHuTHAsA HHAYKIHS.
14) KoneGanus u BONHEL
15) HUnrepdepentus.
16) Mudpaximus.
17) Ionspuzarus.
18) TemnnoBoe uznyuenue.
19) Bremnuit potoaddexr. Dpdexr Komnrona.
20) ATOMHBIE H PeHTTCHOBCKHE CIIEKTPBL
21) Merannsl, MOMTYIPOBOHAKY, TH3NEKTPHKA. 30HHAS TEOPHS.
22) KBaHTOBbIE CTATHCTUKH.
23) ®u3uka aTOMHOrO fjpa

2.4.1 Ilpumep unousuOya1bHO20 MEOPUECKO20 3AOAHUA:
Iorenunan u pabora 31eKTpHIECKOro mo.s
buner 5
1. DnexTpoH, ABHrasch M3 COCTOSHHS TOKOS B SNIEKTPHYECKOM TI0JI€, JOCTUT CKOPOCTH 1,5'104
kM/c. Kakyto pasHOCTB IIOTCHIHANOB IPOIIEN IEKTPOH?
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2. Meramnuyeckuii map pamuycoMm 61 MM u ¢ moTennuaiom 469 B OKPYXaroT He3apsKeHHOH
cepueckoit o6onoukoit panuycom 452 MM, Kaxim OyZeT HoTeHIHal mapa Moclie TOTo, KaK OH byner
COCAHHEH ¢ 000JI0UKOI?

3. lBa TOYEUHBIX IEKTPUYECKHX 3apsna 56 ukur u 10 uKin HaxXoAATCs B BO3JyXe Ha PACCTOSHUH
42 cM gpyr or apyra. OnpexenuTh MOTEHLHAN NOJIsA, CO37aBaGMOr0 3THMH 3apsAfiaMH B TOYKE,
HaXOIAEHCA Ha paccTosHMK 60 CM OT epBOTo 3apsina U 61 cM oT BTOPOTO.

4. Pammycsl 1BYX npoBOASIOHX KOHIeHTpHYecKHX chep 44 oM u 232 cm. Ha xaxnoii
PaBHOMEpHO pacnpenené 3apsn 277 uKi. Haiitu pasHocTs motenmanon Mexy chepamu,

5. beckoHeyHO INMHHBIN npaMoil NPOBOISINMA UHIHHADP pamuycoM 1521 MM PaBHOMEPHO
3apXKEH C JIMHEHHOH IUIOTHOCTBIO 3apsina 8 HK/M. Onpenenuts Pa3HOCTh NOTEHLHAIOB J[BYX TOUYEK
9TOTO MOJI, HAXONAIIUXCS HA PACCTOSHUH 44 MM H 261 MM OT IOBEPXHOCTH LHJIHHIpA.

6. OnpenenuTs HOTEHUMAN Ha PACCTOSHHHE 31 MM OT ocH OJHOPOIAHOIO GECKOHEYHO JUTHHHOTO
AUSTICKTPHICCKOro CTepXHs (¢ = 15) pamuycom 15 Mm, ecin CTEPXKEHb 3apskeH ¢ O0OBEMHOI
mioTHOCTBIO 20 MKKi/A’. TTorenuman na ocu CTEPKHS IIPHHATH PABHBIM HYJIIO.

7. TloTeHuman 3MeKTPHYECKOro TMONSA HMEET BHI: ¢ = 10(x* +y?)+20z* (B). Haiiti Mmomyms

HANPSOHXEHHOCTH I0JIS B TOYKE ¢ KOOPAMHATAMH: X =544 cMm, y=261cm, z=374 cm.

Hurepdepennus
buner 12

1. BOIMHCTHTE B HM JUIMHY CBETOBOH BOJHBI B OIIBITE C bunpusmoit PpeHens, ecu paccrosHUe
MEXIy MHEMBIMH H300paXXeHHAMH HCTOYHHKA CBeTa pasHo 1,22 mm. Ha 3KpaHe, pacHoJIOXKEHHOM Ha
PacCTOSHMH 1,5 M OT MCTOYHHKA CBeTa, HAGIONAIOT CBETIIBIC U TEMHbIC TIOJIOCHI, OTCTOSINHUE APYT OT
apyra Ha 0,38 mMm.

2. B onsrte ¥OHra onna u3 mereit 3aKpBITA CHHHM (DHIIETPOM, a BTOpas — KPacHBIM. byner mn
TIpH STHX yCIOBHAX HaOIIONATECS Ha SKpaHe HHTep(EpeHIHOHHAS KapTHHA?

3. Ilpospaunas iénka TommuHOl 5,804 MKM u3 MarepHaja ¢ rnokasareneM IpeixomieHus 1,49
OCBEINACTCA PACCEAHHBIM COJNHEYHBIM CBETOM. MOXKHO Jin, paccMaTpuBas IIEHKY B OTpaXEHHOM
cBeTe, HabmonaTh HHTEPQEPEHIHOHHYIO KapTuHy?

4. B TouKax 4 1 B HaXONATCA KOTepeHTHEIE HCTOUHUKH CBETOBBIX BOJIH C IJIMHOH BOIHBI 659 HM.
Ha cxonbko pamuan msmeHHTCs pasHocTs ¢a3 xoneGauuit, npuxonsuux B TOuKy O, ecii Ha 1yt AQO
HOMECTHTh MICHKY TommuHOH 1,652 MxMm? ITnéHKa H3rOTOBRIEHA M3 Marepuana ¢ rnokazaresjem
npenomnenus 1,48.

5. HaliT B HM HaMMEHBIIYIO TOMIHHY MBLTEHOM IIEHKH, TIPH KOTOPO MOTYT CTaTh 3aMETHBIMH
MHTeP(EPEHIHOHHEIE 1[BeTa IIPH PACCMATPHBAHUH IUISHKH nox yriaom 75 rpan. k miénke. [Tokasarens
TIPEJIOMICHHS. MBUTBHOH XKHAKOCTH paBeH 1,34, BUAMMBIA CBET JIGKHT B IHANA30HE OT 476 aM 10
634 uM. Habmonenne Benercs B npoxogsmem ceere. OTBet OKPYIIIHTB 0 LEJIOro YUCIIA.

6. OnpenenuTs NPeIOMISIONIHE Yoyl CTeKITHHOIO KIIMHA, €CJIU PH HOPMAaJILHOM IafcHUH Ha
HET0 MOHOXPOMATHYeCKOr0 CBeTa C [UIMHOM BONHBI 457 HM 9HCIIO HHTEPQEPEHIHOHHAIX TOJIOC,
npuxonsumxes Ha 1 cM, pasro 19. [Tokasarens mpemoMIIeHHS cTekna i YKa3aHHOH JUTHHBI BOJIHBI
1,5. Oteer nare B cexynmax. IIpuusts, uto 1 pamuan pasen 2-10° cexk.

7. Jlna yMeHBIICHHS TOTeph CBeTa H3-3a OTpa)X€HHUS OT IOBEPXHOCTH CTEKJA MOCIIeIHEE

[OKPBIBAIOT TOHKMM CJIOEM BEIIECTBA C IOKa3aTeeM IPEIOMIICHHS, PaBHBIM 1, Te /7 IoKasareis
TPETIOMNICHAA CTeKNa. B oToM cimywae aMmintyse!r ceToBBIX KoneGanwuii, OTPa)K€HHBIX OT OOeHX
TMOBEPXHOCTEH ClIOS, OAMHAKOBEL [IpH KakoM MHHHMAIBHON TOJIIHHE CIIOS oTpaxkareiabHas
CIIOCOOHOCTB CTeKIa B HANIPABJIEHHH HOPMAITH OyaeT paBHa HYIIIO JUIS CBETA C JUTHHON BOHBI 434 HMm?
[pussate n=1,5.

2.5. Cnucok nabopamopuuix paéom:

1) Kunemarnka paBHOYCKOPEHHOTO BpAINEHHS (MAsSTHUK Obepbeka)
2) Junamuka mMastHHKa O6epbeka
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3) Hsyuenne pacnpesenenus Maxcpesa

4) Hamepenue ynenbHOrO 3JIEKTPHYECKOTO COIPOTHRIICHHS METAILIOB

5) Wsydenue MarHHTHOTO MOJIA KPYTOBOTO TOKA

6) Omnpenenenue yeTbHOTO 3apsiia IEKTPOHA METOOM MarHeTpOHa

7) H3yueHHe 3aTyXaloUX 3JI€KTPOMArHANTHBIX KONeGanmi

8) Wsyuenme uutepdepennuu nazeproro uanydenns. Onsrr IOnra

9) MsyucHue 3aBHCHMOCTH 3HEPreTHYECKOM CBETUMOCTH CEPOTO TENa OT TEMIICPATypHI

10) Brewnnit porosddext. Hzyuernne 3akona Cronerora 1 mposepka GopMyisl DRHIITeH A
11) Usygenne cnexrpa aroma Bogoposa. (Iloct. PunGepra)

12) Tposepka coOTHOIIECHHS HEONIPEAETEHHOCTEH s (GOTOHOB.

2.6. Temvt 01 camocmoamensroil pabomol:

. Knaemaruxka.

. JluHaMuKa TTOCTYTaTe IBHOTO JBHKEHHS.
. JInHaM¥Ka Bpalmare sHoro (BHKEHHUS.

. Monexynspnas ¢pusuxka.

5. Knaccuyeckue CTaTHCTHKH.

6. TepmonuHamuka.
7
8

W P —

. DIEKTPOCTaTHKA.
. [locTognHbIA TOK.
9. MarnuTHOE TOJIE B BaKyyMe.
10. MarunTHOE 110J1€ B BEIIECTRE.
11. YpaBuennst Makcsena.
12. Konebanus.
13. Bosnnsl.
14. BonoBas onruka.
15. AroMuas dusmka.
16. KBanToBas MexaHHKa.
17. KBaHTOBBIE CTATHCTHKH.

2.7. Crucok 60npocog Ha 3a4ém u IK3AMEHAYUOHHBIX GONPOCOE:
1 Cemecrp.

1. BeeoGwuit xapaktep 3aK0HOB IPHPOAEL. Porrb GH3HKY B HAYKe U JKH3HH, B bopMupoBaniu
podecCHOHAIBHIX 3HAHUI.

2. OCHOBHEIE KHHEMATHYECKHE XAPAKTEPHCTHKH JBHKEHHS: CKOPOCTD H YCKOpEHHE.

3. HopmanbHoe i TaHreHIHATLHOE YCKOPEHHE.

4. Kunemarnka BpallaTeibHOrO JABIKCHHUS: YIIOBAs CKOPOCTh H YIVIOBOE YCKOpEHHE, UX CBA3b C
JIMHEHAHOH CKOPOCTBIO H YCKOPEHHUEM.

5. HnepuuanbHble H HEHHEPUHAIBHBIE CHCTEMb! OTCYETA.

6. 3axonsr HeloToHA.

7. 3aKkoH COXpaHEHHS UMIIYJIbCA.

8. Kunerwueckas sHeprus.

9. TloreHumanbHas >Heprus.

10. Cra3p My TOTEHIHANBHOI 3HEprHeil U CHIION.

11. 3aKoH COXpaHEHHUS MEXaHWIECKOH SHEPrHH.

12. Jlunamuka BpalaTebHOrO JABHKEHUS TBEPIOTO TeJa.

13. MoMmeHnT uHepnuu.

14. MoMeHT CHJIBL.

15. MomeHT ummyibca.
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- 3aKOH COXPaHEHHs. MOMEHTa UMIIYJIbCa.
. Tpexmeproe Bparenue TBeporo Tena. I'pockorr.

. [loctynarer Ditainreiina.

- Ipeo6paszosanus Jlopenua.

OTHOCHTETBHOCTS OHATHI: OXHOBPEMEHHOCTD, JUTHHA, POMEXYTOK BPEMEHH.
PelITHBHCTCKIE BRIpaXEHHS JUIA HMITYIIbCA, KHHETHYECKOH H TIOTHOM JHEePTrHH.
B3anMoCBs3L Macchl M 3HEpruA. DHeprus HOKos.

[IpHHIM 5KBHBATCHTHOCTH CHIT HHEPLIMH H CHJT TATOTEHHS.

OCHOBHBIE MONOXEHHS O6IIEH TEOPHH OTHOCHTETBHOCTH.

YpaBHEHHS COCTOAHMS HIEATHHOTO rasa.

M3onponeccs! uaeansHOro rasa.

TenuoeMKkoCTh HAEATBHBIX Ta30B, YHCNO CTeeHel cBoGozbl. YpaeHeHue Maitepa.
CxopocTu ra3oBbIx Monekyn. OyHKIus pacnpeneneHus Makcsemia o npoeKuusMm u
abCOMIOTHBIM 3HAYEHHAM CKOPOCTEH.

DyHknus pacupenenenus bomsumana. bapomerprueckas popmymna
Tepmonnramuueckue GyHKIMH,

IlepBoe Hagano TepMOTUHAMHUKH.

. Huxir Kapro.

OnTpomnHs. CTaTHCTHYECKHI CMBICT SHTPOITHH.

V3meHenue aHTpOnME NpH 06paTHMBIX 1 HeOOpaTHMBIX Ipoleccax.

Bropoe nasano repmomunamuxy. [punimm BO3PACTaHHs SHTPOIHUH.
CymHocTh Ipo6ieMs! TeILIoBo cMmeptu Beenennoi.

TpeTrpe Havao TepMonHHAMEKH.

ONEKTpHYeCKHit 3apsiy. 3aKOH COXpaHeHUs 3TIEKTPUIECKOTO 3apsa.

3axoH Kynona.

Hanpsx&€rrocTs anexTpryeckoro noss.

Cunossle nuHHN.

Hpunumn cyneprosunuu snexTpudeckux nosnei.

Teopema Octporpanckoro-Taycca s BCKTOpa HAIPHKEHHOCTH 3JIEKTPHYECKOTO OJII U ee
HCIIONB30BaHME JUIS pacyeTa MEKTPUIECKHX MOJICH.

IoTenuman.

CBA3b MeXTy HANPSIKEHHOCTHIO SIIEKTPOCTATHYECKOTO TOJISA H IIOTEHI[HATIOM.
Pa3nocTh notennuanos.

Lnpkynanms Bextopa HanpsokEHHOCTH AEKTPOCTATHYECKOTO MOJIS.
Honsprsanus gusnexTpukos.

Cernerosnexrpuky.

BexkTop anexTpuyeckoro cmenenus (3JeKTpUYEeCKast HHIYKITHS).

TIoTok BexTOpa MEKTPHYECKOrO CMeITeHHS.

Msmenenne Bextopos E u D Ha rpanune pasziena AByX AHAIEKTPHKOB.
CBOHCTBO 3aMKHYTOH IpoBOsALIEH 050I0UKH.

JnexTpoémkocTs. KonpieHcaTopsr.

Coenunenne KoHEHCATOPOB.

DHEPTHSI 3aPSKEHHOTO POBOIHHUKA.

DHEPrHs 3apsKEHHOro KOHJIEHCaTopa.

OHEPrus MeKTPUYECcKOro 1o,

ITocTosHHBI aneKTpHYeCKHi TOK.

ITnoTHOCTE TOKA.

ONEKTPOABHKYILAS CHIIA.

O606mennblit 3akon Oma s HEOHOPOIHOIO y9YacTKa [EMH.

Ipasuna Kupxroda ast pa3sernénnbIx memeti.

MomsocTs Toka.

. 3axoH [xoynsa-Jlenna
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2 Cemectp.

BekTop MarHUTHON HHAYKLUM.
3akon buo-Casapa-Jlaniaca u ero npuMeHeHHe K pacy€Ty MarHUTHBIX ITOJICH.
HBH3KeHHE 3apsHKeHHBIX YACTHII B 9ME€KTPOMArHUTHBIX MOJIAX.
Teopema "aycca Ju1sa BeKTOpa MArHHTHOMN MHIYKIIHH.
Teopema o HupKyAAIIMHE BEKTOPa MATHUTHOMH HHAYKUHH H €€ IPUHMEHEHHUE I pacuéTa Imosei.
ITone conenonna u toponna.
Cuna Jlopenna.
Cuia Amnepa.
KoHTyp ¢ TOKOM B MaruuTHOM roJe.
. O0dext Xomna.
. Hamaramaennocts. Hanpsox&HnocTs MarHHTHOTO 0N, MaruuTHas IIPOHHLAEMOCTD CPEJIbL.
. Teopema o LMPKYIALUE BEKTOpa HANIPSIKEHHOCTH MATHHTHOTO TIOJIA.
. MnamaraeTusm.
. Ilapamaruerusm.
. DeppoMarseTusm.
- PaGoTa no nepeMereHnio MpoBOIHIKA ¢ TOKOM B MArHUTHOM IIOJIE.
. SIBlIeHHE BNEKTPOMATHHTHON HHIYKINH.
. SIBenne caMonHAYKUHH. UHAYKTHBHOCTS.
. DHEPTHS MarHUTHOTO IIOJIS.
. YpaBHeHUst MakcBeia.
- OCHOBHOE ypaBHEHHE rapMOHHYECKHIX KoneGanuii. KonebarebHbIC CHCTEMEL,
. MeTon BEKTOpHBIX auarpamm.
. CroxxeHne B3aMMHOIEPNEHAHKYISPHEIX KoJleGanuii,
. CroGoxuble 3aryxaronye konebanus.
- IlapameTpsI saTyxaronmux xone6aHuii: KoshHIMenT 3aTyxanus, BpEM peJlakCalliy,
JorapuGpMUYECKUH JEKPEMEHT 3aTyXaHHs, J0OPOTHOCTE.
Brinyxaexnsle koseGanus. Pezonasnc.
CBoOonHble 3eKTpuUecKre KoehaHus B KOHTYpe 0€3 aKTHBHOTO CONPOTHUBIICHHS.
CaoGoxHble 3aTyxarolme IeKTPHYECKHe KOIeHaHHs.
BBIHYKIEHHBIE 3/IEKTpHYECKHE KoeGanus. PezoHanc Toka i HalpsOKCHMUS.
Llenu nepemMeHHOrO TOKA.
Yrpyrue BOIHBI H UX XapaKTEPHCTHKH.
YpaBHEHHUS IUIOCKOH B chepUyecKoil BOJIH.
®azoBas CKOPOCTB.
Crostune BOJHEL
Oddext Horepa.
CBoiicTBa M 0COOEHHOCTH PaCPOCTPAHEHHs AKYCTHYECKHX BOIH B Pa3IHMYHBIX Cpejiax.
OJNEKTPOMArHUTHEIC BOJHbI M X XAPaKTEPHCTHKH.
Bextop Ymosa-IloinTuHra.
CBOMCTBa H 0COGEHHOCTH PACIPOCTPAHEHHS YTEKTPOMATHHTHBIX BOJIH B Pa3JInYHBIX Cpelax.
BiIHXHAS M DaNbHSIA 30Ha H3TydaTes.
Murepdepernus ceeta. Onpit FOnra.
BpemerHas H IpocTpaHCTBEHHAS KOTEPEHTHOCTS.
HuTepdepentus npu oTpaxeHUn OT MIOCKONAPaUIENbHOMN NITACTHHKY U KIIHHA.
Konbsua Hetorona.
Ipunnun INoiirenca-®penens.
Merton 30H Openens.
. [lndpakuus Openens 0T KPyIIOro OTBEPCTHS H OT KPYIIIOTo HETPO3PAYHOTrO JIHCKA.
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48. Nudpakuus Gpaynrodepa ot menw.

49. Indpaximonnas pemérka.

50. Yrosas nucnepens M paspernaomas cocoSHOCTE peméTKH.
51. lndpaxuns penrrenopckux tyueit.

52. EcTecTenHbIN H NONApH30BaHHbIH cBeT. 3akoH Mamoca,
53. 3axoH Bprocrepa.

54. JIsoiiHoe nyyenpenomicHue.

55. lucnepcus cpera.

56. PaccesiHue u monomenue cera.

3 Cemecrp.

Tennooe uznyuenue.
AGcomoTHO Y€pHoe Teo.

3axon Kupxroda.

3axon Credana-bonsinmana.

3akonpl Buna.

KBanToBas runoresa [Tnanka.

CaoiicTBa (hoTOHOB.

Dotoapdexrt.

TopMosnoe pentreHoBCKOE H3TyUEHHE.

10. D¢ dexr Komnrona.

11. aBnenne ceera

12. 'anotesa e Bpoiins.

13. CooTHowIeHHE HEONpeenEHROCTE I'eftzenbepra.

14. KoprryckynsapHo-BoIHOBOA Jyalu3Mm.

15. BonHoBoe ypaBHeHuHE Mpenunrepa.

16. Ousnueckuit empicn W-¢pyuxumy.

17. CMBICI KBAaHTOBBIX YHCE]L.

18. Ipunnun Iaymy.

19. JiBixenne cBO60AHOIM YacTHIBL.

20. KsanToBanue Hepruu SJICKTPOHA B O[THOMEPHOM MOTEHIHAIBHOM sMe.
21. KBaHTOBBII rapMonuueckuii OCHMJIIATOP.

22. TIpoXoXIeHHe YaCTHIIbI 4epe3 NOTeHUNAIBHBIH Gaphep.

23. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTpax.

24. Monens atoma Pesepdopra.

25. Mozens atoma Bogopoaa bopa.

26. Onerr @panka u lepia.

27. XapaKTepHCTHYECKOE PEHTTeHOBCKOE usny4yenue. 3akon Mozm.

28. UnBepcns HacenéuHocTei. CIOHTAHHOE | BBIHYXK/ICHHOE H3JTy4EHH.
29. Ilpunnmn paGoTe! nasepos.

30. TepMonHHAMHIYeCKHMI M CTATHCTHYECKHI CIOCOGE OMIHCaHHUSA KOJJICKTHBA YaCTHII.
31. XuMudeckuit motenuuan.

32. ®GepMHOHEI H 6030HEL

33. OyHKIMA pachpeneseHus.

34. Tlonstwe o paszoBoM mpocTpancTre MHKPOYACTHII H €r0 KBAHTOBAHHUH.
35. ITn0THOCTE cocTOSHUIA.

36. OyHKIHMS pacTpeneseHus HEBRIpOXKACHHOTO ra3a (Makcsemna-bosbumana).
37. ®yHKuus pacupeneneHus BBIDOXICHHOTO rasa depmuonos (Pepmu-Jlnpaka). Oneprus Gepmu.
38. ®ynxnus pacupenenenns bose-DiHmTelHA,

39. TeMneparypHas 3aBHCHMOCTD 9NEKTPONPOBOHOCTH METALJIOB.

RN R W~
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OHepreTHYECKHe 30HH! B KpHCTa/UTax. MeTtatst. [TonynpoBojHuky. Jynexrpuky.
CobcTBeHnas ¥ MPUMECHAs! IIPOBOIMMOCTH HOTYTIPOBOIHHKOB.
OG6pazoBanue U IPHHUMN paGOTHI p-n-Tepexoaa.

Huon.

Tpuou.

CosHEeYHbBIE JIIEMEHTBI.

CocTaB paiHOaKTHBHOI'O H3TYYEHHU.

[IpoTonno-geiiTponsas Moses sapa.

CunpHOE B3aMMOJNEHCTBHE HYKJIOHOB.

Cocras u pasmep sapa.

JledexT Macchl, sHEprHs CBA3H HYKJIOHOB B sIpe.

3aKOHOMEPHOCTH (- U B-pacraa.

Cnaboe B3auMoseiicTBHeE.

['amMma-—u3yuenue.

3aKoH paHOAKTHBHOIO pacnaja.

OCHOBHBIE THIIBI SIIEPHBIX PEAKITHI.

Ilennas peakuus nenenus suep.

OCHOBHBIE CBEJICHHS O SIAEPHOMN SHEPreTHKE

Tepmosinepusiil cunTes.

IIpo6nemel yrpaBiisieMbIX TEPMOSIEPHBIX PEAKIIHH.

Knaccuduxanns sneMeHTapHBIX YacTHL.

AHTHYACTHIIBL

AJIpOHBI U JICNITOHBL.

3aKoH coXpaHeHHs! JISHTOHHOTO 3apsa.

Knaccuduxanus u crpyxrypa agponos. Me3onbr, 6aproHsi, UIEPOHBIL
3aKoH coxpaHeHHs: GapHOHHOIO 3apsja.

KBsapku. Bzanmozeiictue kpapkoB. [TIO0HD! .

. CpaBHHTEbHBIE XaPAKTEPHCTHKH YETHIPEX BHIOB B3aHMOIEHCTBHS, CYIIECTBYIOIUX B IIPHPOJIE

3 Meroandeckne MaTepHaibl

Cornacno nynkry 12 paGoueit mporpaMMsL.

3.1 OcHoBHas auTeparypa:

1. Casempe M.B. Kypc obweit ¢usuxm: yueGuoe mnocobue juig BTY30B: B 3 T —7-¢ u3g,,
crepeorun. — CI16.: Jlans, 2007.

T. 1: Mexannka. Monexynsiprast pusuxa. — 432 ¢. (B Gubmoreke — 155 9K3.).

T. 2: DnextpudecTso u maruetusm. Bommsr. Omrraka. — 496 c. (B 6ubmotexe — 148 5x3.).

T. 3: Kpanropas ontuka. Aromnas ¢pusuka. Puzuka TBEpIOro Tesa. PU3HKa aTOMHOrO sjIpa U
BIIEMEHTAPHBIX YacTHi. — 317 ¢. (B 6ubmnoteke ~ 151 7x3.).

2. @pum C.2., Tumopesa A.B. Kypc obmeii ¢pusnxn. B 3-x TT. [Dstexrponnsiii pecype] — CII6.:
Jlaus, 2009.

T. 1: Dusudeckue ocHOBBI MexaHHKH. MoneKyspHast ¢usuxa. Kosebanus u BonusL — 13-e
u3n., crepeorun. — CII6.: Jlans, 2009. — 480 c¢. Pexum noctyma on-line ¢ KOMITBIOTEPOB
TYCVYP: http://e.lanbook.com/books/element.php?pll cid=25&pl] id=416.

T. 2: Dyextpuveckue M 5NeKTPOMATHETHYECKHE SBICHHA. — 12-¢ H3M., crepeorurr. — CII6.:
Jlawp, 2009. -528c. Pexum goctyma on-line ¢ xomietotepos  TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=418.

T. 3: Ontuka. Atomrast dusuka. — 10-e usn., crepeoruir. — CI16.: Jlanb, 2009. — 656 ¢. Pexnm
Joctyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll ¢id=25&pll id=419.
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3. 3ucman I'A., Tomec O.M. Kypc o6umeit ¢usuku. B 3-x 1. [DnexTpoHHbIH pecype] — CII6.:
Jlany, 2007.
T. 1: Mexanuxa. Monexysspras usuxa. KoneGauns u BonHBL — 7-e M3l — 352 c. Pescam

JocTyna on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=505.
T.2: OnexrpuyectBo u MarueTusm. — 7-e 3. —352c¢. Pexum poctyma on-line:

http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=151 c komnsiorepos TYCVP.,
T. 3: Ontuka. ®usnka atomoB u Mostekyn. Qu3HKa aTOMHOTO Spa ¥ MHKPOYACTHIL. — 6-¢ U3,
-512¢. Pexcum JoCTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element. php?pl1 cid=25&pll_id=508.

3.2 lonoanureapHast JHTeparypa:

1. CaBenper M.B. CGopHUK BOIPOCOB H 3a1a4 110 obumel pusmke. [IneKTPOHHEBIH pecypc] — 5-
¢ u31, crepeorun. —CII6.: Jlaw, 2016. — 292c. Pexum Jnoctyna  on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll1_id=71766 ¢ koMIibroTepoB TYCVYP.

2. Uponos N.E. Mexanuka. OCHOBHBlE 3aKOHBL — 8-¢ 3., crepeorun. — M.: BUHOM.
Jlaboparopus snanmit, 2006. — 309 c. (B 6ubmuoreke — 99 ak3.).

3. Wponos M.E. ®usuxa maxpochcreM. OCHOBHBIE 3aKOHBL. — 3-e M3/, CTepeoTHI. - M.:
BUHOM. Jla6oparopus 3nanwuit, 2006. — 207 c. (B 6ubnmmoteke — 50 7k3.).

4. Uponos 1.E. DrextpomaruetusM. OCHOBHbIE 3aKOHEL: YuebHoe nocobue mist By30B. — 5-€ M3
— M.: BUHOM. JlaGoparopns 3uanuii, 2006. — 319 c. (B 6ubmotexe — 101 3k3.).

5. Mponos WLE. Bomnopsie nponeccsr. OCHOBHBIE 3aKOHBI: yyeOHOe mocobue. — 3-e m3m. — M.:
BUHOM. Jla6oparopus 3nauuii, 2006. — 263 c. (B 6ubnuotexe — 100 9K3.).

6. Mpomos M.E. KBantoBas dusnxa. OCHOBHbIC 3aKOHEI: YueGHoe mocoGue m1s By30B. — 2-¢
U3, 101 — M.: BHHOM. JlaGoparopus 3uanuii, 2004. — 256 c. (B 6ubnuoteke — 100 ok3.).

7. Wpogos W.E. 3anaun no ob6meit $usuke: YuebHoe nocobue mus By30B. — 7-¢ wH3.,
crepeotun. — M.: BUHOM. JlaGoparopus 3manuii, 2007. — 431 c. (B 6ubnmotexe — 496 5k3.).

8. YeproB A.I', Bopobsée A.A. 3amaunuk 1o ¢usuke: Yyebuoe mocobue s BTY30B. — §-¢
H31., lepepal. u gon.— M.: @usmariut, 2007. — 640 . (B 6ubnmorexe — 99 7x3.).

9. Bonbkenmreitn B.C. C6opuuk 3anay 1o obmemy Kypcy ¢uzukm: YueGHoe mocobue TSt
BTy30B. — 12-¢ u3., uenp. — M.: Hayka, 1990. — 396 c. (B GubmmoTexe — 148 5k3.).

10. Koseiper A. B. Kypc nexuuit mo dusnke: YueGuuk. — Tomek: TYCVP, 2007. —421c. (B
oubnnorexe — 697 7x3.).

11. Kanammmxos H.IT, Koxerukos HM. ®usmxka. Wureprer-TecTupoBanne 6a3oBbIX 3HAHILA.
[Onextponmsii pecype] —1-e wmn - CII6.: Jlamb, 2009. —160c. Pexum JToctyna  on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=172 ¢ KomrisrorepoB TYCVYP,

12. Jlozosckmit B.H. Kypc ¢usuku. B 2-x Tr. [DnexrponHsLi pecypc] ~ 6-¢ uan., HCIIP. U JOI. —
CI16.: JIans, 2009,

T. 1: ®usnueckre oCHOBBI MexaHHKH. DJeKTPHYECTBO U MarHeTH3M. OH3HKa KoneGaHuil
BOJIH. - 576 c. Pexum JIOCTyIIA on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=236.

T.2: KsantoBas ¢msnka. CraTcTHueckas Gu3HKa ©W TepMomMHAaMuKa. CoBpemennas
duzugeckas KapTHHa MHupa. - 608 c. Pexxum JocTyla on-line:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=239 ¢ koMIeroTepoB TYCVYP,

13. Casemven U.B. Kypc o6meit Gusuxu. B 3-x T, [Dnexrponnsi pecype] — CII16.: Jlans, 2016.

T. 1: Mexaunnka. Monekynspras busmka. — 5-¢ usn., crepeorun. — CII6.: Jlanp, 2016. - 356 c.
Pesxcam J0CTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=71762.

T. 2: Dnextpuuectso u Marnerusm. Bommer, Ontuxa, — 11-e u3n., crepeorun. — CI16.: Jlans,
2011. - 496 c. Pexum JIocTyna on-line c KOMIIBIOTEPOB TYCYP:
_hgp://e.lanbook.com/books/element.php?pl1 cid=25&pl1 id=2039.
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T. 3: KsantoBas ontika. AtoMHas ¢usnka. Qusnka T8EpAOro Tena. GU3NKa ATOMHOTO AAPA U
dNeMEHTapHbIX Yactul. — 10-e u3n., crepeorum. — CII6.: Jlams, 2011. —320c. Pexum
JocTyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2040.

4. Y4ebHo-MeToAHYeCKHE I0COGHA M IIPOrpPaMMHOe oGecriedeHHe

4.1 Yuebno-memoouueckue nocobus 01A NPAKMUHECKUX 3AHAMUL U CAMOCHOAMENbHOIL
pabombsl [ DNeKTPOHHKII pecypc]:

2.1. Hyxxos IO.I1. Paborta n aueprus. 3akoHBI COXpaHEHHS B MeXaHHKe: COOPHHK 3a1ad Jyif
npakTHYeCKuX 3auATHH. — Tomck: TYCVYP, 2010. - 24 c. Pexxum nocryna cBoGOIHBIH IS CKAIHBAHHS:
http://edu.tusur.ru/training/publications/1100.

2.2, JIsuun A.B., Marasusankos A.JL., Tposu JL.A. Monekynsipuast ¢pusuka: COOpPHHK TECTOBBIX
BOIIPOCOB JULSL CAMOCTOSTENIBHOM paboThI M 1714 NPAKTHYECKUX 3aHsTHi. — 2009. 30 ¢. Pexum noctyma
cBOOOIHBIN JUIs ckauuBaHus: hitp://edu.tusur.ru/training/publications/1234.

2.3. Jlrann A B., Marasunnukos A.JI., Opnosckas JI.B. Tepmonunamuka. Yacts 1: CGopHHK
TECTOBBIX BOIIPOCOB JJI CAMOCTOATEJNBHONW paboOThl W JUIA MPAaKTHYeCKHX 3amsaTuii. — 2009. 43 c.
Pexcum nocryria cBoGoIHBIN 11t ckauuBanus: http://edu.tusur.ru/training/publications/1235.

2.4 . Taneesa AWM., JIlauun A.B., Marazunannkos A.Jl. Tepmomunamuka. Yacte 2: C6GopHEK
TECTOBBIX BOIPOCOB I CaMOCTOATENbHOH paboThl M ANt IpakTHYecKuX 3aHsaTuil. — 2010. 22 c.
Pexxum mocTyma cBoGomHbIN 11 ckaunBanus: http://edu.tusur.ru/training/publications/1236.

2.5. bypagesckuit I0.A. Bonnosas ontika: Merogndeckoe mnocobue. CGOPHHK TeCTOBBIX
BOIIPOCOB. —20009. 24 c. Pexxunm JOCTyTa cBOOOIHBLI JULst CKaYUBaHHS:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos FO.I1. DneMeHTHI aTOMHON (GU3MKK M KBAHTOBOH MeXaHHKH: YYeGHO-METONHYECKOE
noco6ue. CGOpHAK TecTOBBIX BOmpocoB. — Tomck: TYCVYP, 2011. — 68 c. Pexum goctyna cBoGoIHbI
It ckaunBaHus: http://edu.tusur.ru/training/publications/1104.

Cornacno nyskry 12.3.3 paGoueit mporpamMmeL.
4.2 Yuebno-memoduueckue nocobun ONA 8bINOIHERUA 1aBOPAMOPHBIX pabom [DnexrponubIi

pecypcl]:

3.1. bypmosuumn B.A., Tposn JLA. [{uHamuxa mastauka O6epbeka: MeTomuueckue
ykasaHus K jaboparopHoif pabote. — 2007. 13 ¢. Pexum 10cTyna cBOGOMHBIN IS CKAYMBAHMS:
http://edu.tusur.ru/training/publications/918.

3.2. bBypnosmimnu B.A., TposnJLA. KuHemartHka paBHOyCKOPEHHOTO BpallEHHSA:
Mertozuyeckue ykasanus k nadoparopHoif paGorte. —2012. 13 ¢. PexuM mocryna cBOGORHBIN
Juia ckauuBaHus: http://edu.tusur.ru/training/publications/923.

3.3. bypaueckuit I0.A.  H3yueHne CBOMCTB QHOIEKTPHUKOB B  IIOM€  ILIOCKOTO
KOHIeHcaTopa: MeTofuYecKne yka3anus K 1abopatoproii pabote. —2012. 15 ¢. Pexum moctyna
CBOOOHBIN JUIS cKauuBaHMsi: http://edu.tusur.ru/training/publications/873.

3.4. Vpanosa E. B. M3ydyenne MarHuTHOrO 110Jis1 KPyroBOTo ToKa: MeToudeckue yKasaHus
K Jsaboparoproit pabore. —2007. 12c¢. PexuM pgocTyma CBOGORHBIH IS CKAYHBAHHAL:
http://edu.tusur.ru/training/publications/863.

3.5. bypauesckuit I0.A. OnpeneneHne ynenbHOro 3apsga  91eKTPOHA  METOZOM
MarHeTpoHa: MeToju4ecKkue ykazauus K gabopatopHoit paGore. — 2011. 14 ¢. Pexum moctyma
A cTyAeHToB, cotpyauukos TYCVP: http://edu.tusur.ru/training/publications/864

3.6. bypnosuunn B.A.,  Tposu JLA. U3ydyenue 3aTyxalommx  3IeKTPOMArHHTHBIX
Kotebanui: Mertonuueckue ykazanus k naboparopHoit pabote. —2007. 14 ¢. Pexum mocTyma
CBOOOIHBIN U1 cKaunBaHUs: http://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JI.B. M3syuenne mHTepdepeHnu nasepHoro mimyueHns: Meropudeckue
ykazanug K naboparopHoit pabote. —2010. 9 ¢c. Pexxum gocTyna cBOGOMHBIN IS CKAYHBAHMS:
http://edu.tusur.ru/training/publications/911.
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3.8. ®emopor M. B., BypaoBunuu B. A. Buermnuii dorospdext. Usyyenne 3axona
CroneroBa u mpoBepka (opMmyinnl DiHImTeHHA: Metonuaeckne ykaszanus x nabopaTopHoit
pabote. —~ 2009. 11 ¢ Pexum Joctyna  cBOOOAHBIN A1 CKAaYHBAHHUS:
http.//edu.tusur.ru/training/publications/851 .

3.9.3axapos H.A., KupumnoB AM. Wccnenopanue CIeKTpa  aroMa  BOAODOJA:
Meronuueckue ykasanus k naGoparopHoii pabore. ~2011. 18 c. Pexum nocryna cBoGoaHbIH
Ans ckauuBanus: http://edu.tusur.ru/training/publications/917.
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MHUHHUCTEPCTBO OBPA30OBAHMS 1 HAYKH POCCHMCKOI OEJEPAIINH
PeepaabHoe rocyapeTBentoe 51omkeTHoe 06pazoBaTennHoe YYpexKIeHHe BhICIIEro
npogeccuonaibHoro oGpasosanuns
« TOMCKH T'OCYIAPCTBEHHBII YHUBEPCUTET CHUCTEM YIIPABJEHHS U
PATAOSJIEKTPOHUKH (TYCYP) »

YTBEPXKIAIO

lInpem:ﬁﬁ/‘lenapTameﬂra obpasoBanAs
,4)//’ pruv) TLE.Tposn

27w D8 2016 r.

PABOYASA ITPOTPAMMA YUYEBHOM TUCHATLIAHBI

OU3HKA
(HaumeHOBaHHe yueGHON AMCUMILTHHB)
Ypogens ocHOBHOI 06pazoBaTenbHoii HporpamMMsl 6akanaBpuar

(baxanaBpuar, MarucTparypa, cnenuaniTer)

Hanpagiienune(s) noarorosxn (cnemnanbrOCTb) 09.03.01 "Hudbopmarhka 1 BBLIYHC/IATEILHAN TeXHHKA "

(monHoe HaMMEHOBaHHE HATPaBNIEHHs TOArOTOBKH (crenHanBHOCTH))
Hpoduns(u) "ABTOMATH3HPOBAHHOE YHIPAR/IEHHE OH3HEC-IIPOLECCAMH H bunancamn"

(nonHoe HauMeHOBaHHe NPO(UA HANPABIEHHS. OITOTOBKH (cneunansHOCTH))
®opma obyuenus ouHas

(o4Has, 04HO-3304YHAas (BedepHsst), 3a04HAas)

PakyabTer (PBC) hakyabTeT BLIYHCANTEALHBIX CHCTEM

(coKpalleHHOe H TOJIHOE HaMMeHOBaHHE DaKyIbTeTa)

Kadgeapa JKOHOMHYECKOIH MaTeMaTHKH, HHDOPMATHKH H CTATHCTHKH (OMHC)
(cokpalieHHOe U TIOTHOE HAUMEHOBaHHe Kadeapbl)
Kype 1,2 Cemecrp 1-3

Yuebnsrii nian nabopa 2016 rona m HOCAEJYIONTHX JIET.

Pacnpenenenne pabouero Bpemenn:

- (o] (o] - wn o [ 0 5
e e e o £ e £ o o =
> = = = = = = = I =
Buae1 yue6noii paGorsi g 131|228 2|3 3 =
= = = = = = = = o =
@ > %) @ ) v ] @
& Q Q S Q Q Q S )
1 | Jlekuun 20 | 20 | 20 60 | yacon
2 | JlabopaTopubie paboThi 16 | 16 | 16 48 | yacos
3 | IlpakTHYyecKHe 3aHsTHS 18 | 18 | 18 54 | 9aca
4 | Kypcosoii npoext/pa6ora (KPC) 4acos
(aynuropHas)
5 | Beero ayantopusix sansruii (Cymma 1-4) | 54 | 54 | 54 162 | yacos
6 M3 unx B AHTEpaKTABHOIH dopme YacoB
7 | CamocTosiTenbHan paGoTa CTyIeHTOB
(CPC) 54 | 54 | 54 162 | waca
8 | Beero (6e3 sx3amena) (Cymma 5,7) | 108 | 108 | 108 324 | wuaca
9 | Camocr. paGoTa Ha N0AroTOBKY, caauy 36 36 72 | aaca
3IK3aMeHa
10 | O6masn TpynoemkocTh (Cymma 8,9) | 144 | 108 | 144 396 | yacos
(B 3a4eTHBIX eAuHuDax) | 4 3 4 11 | 3ET
3aver 2 ceMecTp Jng. 3auer cemecTp
Jx3amen 1,3 cemecTp
Tomex - 2016
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JIHcT cornacosanmii

Pabouas nporpamMma coctaBneHa ¢ yuérom TpeGopammit PegepanbHOrO [ocynapcTBenHoro
00pa3oBaTeNlbHOrO CTaHAapTa Beicmero obpasopanus (OIOC BO) mo HampaBieHWIO IOATOTOBKH
09.03.01 "HubopmaTHKa M BBIYHMCIAHTENbHAS TeXHHKA" (ypoBenn OakanaBpuara), YTBEPXKAECHHOIO
npHKa3oM MuHucTepcTBa 06pasoBanus u Hayku Poccuiickoit ®enepannu ot 12 aHBaps 2016 r. Ne 5,
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1. Ilesn v 331298 NUCHHILIHHBI:

Lenb n3yvenns mucunrmmias: " Quspka " - HOAroToBKa GyAymiero BBOIYCKHHKAa K
NPOH3BOJCTBEHHO-TEXHOJIOIHYECKOH, IKCIEPUMEHTATBLHO-HCCIET0BATENBCKON, IPOEKTHO-
KOHCTPYKTOPCKOH IEATEIBHOCTH, (OPMHPOBAHHE Y CTYICHTOB IETOCTHOTO HPEACTABIICHUS O ABIEHUSIX U
3aKOHAX OKPYXAIOUIEro MUPa B HX €IHHCTBE H B3aUMOCBS3H, BOOPYKeHHEe GaKalaBpoB
yHIaMEHTaNBbHBIMH, KOMILICKCHBIMH 3HAHHAMHU O MUDE TIPHPOJIBI, O3HAKOMIICHHE CTYIEHTOB C
HayYHBIMM METOJIAaMH MO3HAHHUS!, BHIPabOTKA HABBIKOB BJIAJCHUS MMH Ha YPOBHE, HEOOXOHMOM JUTs
PCIICHHSA NPAaKTHYECKHX 3a/1a4, BO3ZHUKAIOWIMX ITPH BEINOMHEHHH ITPO(eCcCHOHATBHBIX 0613aHHOCTeH

3ajawi AHCLMILIHHEL Pa3BHTHE CHOCOBHOCTH HCMOMb30BAHMS 3aKOHOB (PHIHKH B Hpo(eCCHOHATEHON
AEATENLHOCTH; CTIOCOOHOCTH MX IIPUMEHEHHS U IPHHSATHSA pelleHHit; clocOBHOCTH coGUpaTh,
0606mmars, 06pabaThiBaTG H HHTEPIPETHPOBATH HH(MOPMAIIHIO, HEOGXOIUMYIO TS (opMHpOBaHHS
CY>XICHUIA 10 COOTBETCTBYIOLIUM HaYYHBIM IPOOIeMaM.

2. MecTo IMCUHILIMHEL B CTPYKTYPe NPOrpaMMbl 6aKaaappuara:

Jucuuiuiea BXOMHT B cocTaB 6a30B0i YacTH IIPOTPaMMBbI Oakanaspuara. b1. b.12. Ocsausaercsa B [ — 3
cemecTpax. Jlia 0CBOCHHS TMCIUILTHHEL HEOOXOMHMO 3HAHHE OCHOB IH((EpeHIHATEHOTO H
HHTETpAIIEHOTO HCYUCIIEHHA, BEKTOPHOM aireOphl, 0CHOB BEKTOPHOIO aHATN3a, TEOPUH
nuddepeHIHATBHEX YPaBHEHUH, OCHOB TEOPHH BEPOSTHOCTEH H MATeMATHYECKOMN CTATHCTHKY.

3. Tpe6oBaHus K pe3y/IbLTaTaM OCBOCHHH MHCHHILIHHDI:

WU3syuenune nucuunmunas! «Ou3iKa» HampasIeHoO Ha GopMHpOBaHHUE CIIENYIOMUX KOMIETEHITHIA:
OK-7

CrnocoOHOCTB K caMOOpraHH3aIHy | caM000pa30BaHHIO.

1. JIosbkeH 3HATh OCHOBHBIE CIIOCOOHI CAMOOPTaHH3ALMH H caMo00pa3oBaHHs.

2. JIo/KeH yMeTh HCTIOTb30BaTh CAMOCTOSTENBHO MOTyIeHHbIE 3HAHUS IPH OOBACHEHHH Pe3YIILTATOB
OKCIEPUMCHTOB, IPUMEHATE 3HAHUS B O0JIACTH (H3HKH JUI1 OCBOEHHS 0OIIENPOdeCCHOHANbHBIX
JUCLMILIHH H PelIeHUs MPOPECCHOHATLHBIX 3a/1a4.

3. JloKeH BlafieTh HaBBIKAMH CAMOCTOATEIBHOTO HCIIOJIB30BAHMS HCTOUHHKOB HOTy4YeHUst HHPOpMaLHH
B HETUIIMYHBIX CHTYalUAX.

OIIK-5

CriocoBHOCTE pemaTh CTaHAaPTHBIE 3a1a4H TPoheCCHOHATLHOMN eSTeNbHOCTH Ha OCHOBE
HHOPMAHOHHOMH 1 GubIHOrpaduYecKoi KyIbTypsI ¢ MPHMEHEHHEM HHGOPMAIIHOHHO-
KOMMYHHKaIHOHHBIX TEXHOJIOTHH H C y4eTOM OCHOBHBIX TpeGoBaHHUI HHPOPMALHOHHON Ge30MacHOCTH.

1. JTo/DKeH 3HaTk OCHOBHO KPYT IIPOG/IEM 110 HAMPaBICHHIO JESTENLHOCTH, 6a30BbIe IPUHIMIIE |
METOJBI HX PEIICHHS, OCHOBHBIE CTIOCOOBI H CPE/ICTBA MOTYYEeHHs, XPAHEHHS H TIepepaboTKH
MH(OpMAIHY ¢ HCIONB30BAHHEM BO3MOKHOCTEH COBpEMEHHBIX HH(POPMAIMOHHO-KOMMYHMKAIIHOHHBIX
TEXHOJIOTHH, 00s13aTeNnbHble TPEOOBAHHs HOPMATHBHBIX JJOKYMEHTOB

2. JIoJmKeH yMeTh HCIIOIBb30BaTh METOIbI HOTYYEHHS U CLIOCOOB! 00paboTKH JaHHBIX, HEOOXOIUMBIX ISt
PeIIeHHS IPOOIEMBI, HCIIONB30BATh CPEJICTBA OTYYEHHS, XpaHeHHs U nepepaboTku HHGOpMaLUH It
HaNHCaHHs OTYETOB I10 JTabopaTOpHBIM paboTaM. Mcroms30BaTh IIPOrpaMMEl 06paboTKH 1
IIPEICTaBICHUS Pe3yJIbTaTOB. CTPOro BEINOIHATE 00s3aTebHbIE TPeGOBAHHSA HOPMAaTHBHBIX JOKYMEHTOB
3. JloykeH BIaJieTh METOIONOTHEH TEOPETHYECKUX H IKCIEPUMEHTATBHEIX HCCIENOBAHUI 0
HAIPaBJICHAIO ACATEIBHOCTH, HABBIKAMH 00pabOTKH MOMYUYEHHBIX PE3yIHTATOB H IPE/CTABICHHS HX C
y4eToM 00s13aTesbHBIX TpeGOBaHUI HOPMATHBHBIX JJOKYMEHTOB
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4. O6beM JHCHMIIMHBE M BHABI y4eOHOH paboThbi

OG6was TpyI0eMKOCTh AHCLHILTHHBI COCTARIACT 11 3a4eTHbIX enpHuLL
Bun yueGnoii pabots Beero wacos |— C‘emcﬂpu! b
1 2 3
AyauTOpHBIE 3aHATHS (BCero) 162 54 54 54
B Tom uncne:
Jlexkumn 60 20 20 20
JlaGopatopusie paGots (JIP) 48 16 16 16
MpakTuyeckue 3anstns (113) 54 18 18 18
Camocroateabnas pabora (Beero) 162 54 54 54
B Tom umucae:
[TpopaGoTka nexunoHHoro marepnana 45 15 15 15
[ToxroToka oTyeTos no naGopatopukiM paGoTam 36 12 12 12
H3yuenue gononuuTeLHOIM IMTepaTyphi 36 12 12 12
Bbinosnsenne MHAUBUAYANLHBIX 3aaHUH 110 OCHOBHBIM
paszaenam nporpammsi 45 15 15 15
Ioaroroska k sx3ameny 72 36 36
Bua npomexyTounoii arrecraunn (3auer, IK3aMeH) 3 3 )
OG6mas Tpya0eMKoCTs yac 396 144 108 144
3avernsie Exuanus TpymoemkocTy 11 4 3 4
5. Conepxanue IHCHHNIHHEI
S.1. Pasfe/ibl AHCUHIIHE H BHABI 3aHSATHI
1B &
No g é E 3 E E E gg ®opmupyeMsle
wn Hanmenopanue pasnena aucuumnmunm = &5 5 = g 2 F § KOMITETEHLMH
= | £8 ) &8 : £ % & (OK, OIIK)
Q a8}
1. Mexaunuka 6 8 6 18 38 OK-7, OIIK-5
2. Monekynapuas dusnka u repmoaunamuka 6 4 6 18 34 OK-7, OIIK-5
3. DeKTpUYECTBO 8 4 6 18 36 OK-7, OIIK-5
4. Maruaerusm 8 8 8 18 42 OK-7, OIIK-5
5. Konebanus v BoHbI 6 4 6 18 34 OK-7, OIIK-5
6. Bonrosas onruka 6 4 4 18 32 OK-7, OIIK-5
7. KBaHnroBas ontuka 5 8 5 12 30 OK-7, OIIK-5
8. KBanToBas usyka u ¢pusnka atoma 5 8 5 12 30 OK-7, OIIK-5
9. OneMeHTH! GU3HKU TREPIOro Tena 5 - 4 15 24 OK-7, OIIK-5
10. | ®u3snka aromuoro sapa u 3I€MEHTAPHbIX 9aCTHIL 5 o 4 15 24 OK-7, OIIK-5
Hroro 60 48 54 162 324
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5.2. Conepxanue pa3ie10B JHCHHILTHHBI (110 JIEKUHAM)

Ne
1/
n

Haumenopauue
pa3lesios

Conepxanue pa3ienon

Tpynoem
KOCTh
(1ac.)

PopMuUpyeMbI
e
KOMIIETEHLIHH
(OK, OIIK)

I Cemectp 20 vacos

Mexanuka
KunemaTtuka

HpeameT u 3amaun aucUHIUIMHBL BceeoGumil xapakTep 3axkoHOB
npuponsl. Pone (QM3MKM B Hayke H KM3HH, B (OPMHPOBAHHHK
ApodecCHOHATTLHBIX SHaHMIL OcHosHble KHHEMaTHdeCcKue
X3apaKTEePHUCTHKU JBHKEHUSA. CKOPOCTh H yckopeHue. HopMmanbHoe u
TAHICHUWANbHOE  ycKopeHwe.  KuHeMaTHka  BpalaTelbHOro
ABIDKCHUWS: YIJIOBas CKOPOCTh M YITNOBOE YCKOpPEHHE, HUX CBS3b C
JTHHEHHON CKOPOCTBIO H YCKOPEHHEM.,

Hunamuxa

Huepuuanbaple M HEeHHEPIHANbHBIE CHCTEMBI OTCYETA. 3AKOHBI
Helotona. 3akoH coxpaHenus uMmmynbca. KuHeTHdeckas SHepris.
KoncepsarueHsie cunbl u cicteMsl. [oTeHnuansaas aneprusa. Crasb
MEXJIYy NOTCHUMAILHOH dHeprued M cumod. 3aKOH COXpaHeHus
MeXaHM4eckoH sHepruM. JlMHaMHKa BpalaTelbHOrO IBHYKEHUSA
TBépOOro Tena. MomeHT uHepumn. MomeHT cmabl. MomeHT
HMOyJbCa. 3aKOH COXpaHEeHMs MOMCHTAa HMIyibca. TpexmepHoe
BpallleHHe TBepJoro Texa. [upockor.

PenstuBUCTCKAs
MexaHuKa

Toctynatsi OffiHmTeHHa. IIpeo6pazoanus JlopeHua.
OTHOCHTENBHOCTE MORATHIT: OTHOBPEMEHHOCTD, JUIMHA, IIPOMEXYTOK
BpeMeHH. PeJATUBHCTCKas NMHAMUKA. PEMTHBHCTCKHE BBIpaKeHHA
IUIS MMITyJIbCa, KUHETH4ECKOH M TOSHOM 3sHepruu. BiauMocBsss
MAacChl H SHEPruH. JHeprus nokod. [IpHHUUI KBHBAEHTHOCTH CHJI
MHEPUMH H cWil TAroteHud. OCHOBHBIE TONIOKEHHA OOIIcH TeopHH
OTHOCHUTEJIEHOCTH.

OK-7, OIIK-5

Mounexyasipuas
t¢u3nka

H TEpMOAHMHAMHKA
CraTuctuka

YpaBHeHHs COCTOAHHA UIeanbHOro rasa. Mzompoueccsl UaeaIbHOro
raza. TemIoeMKOCTh HIeaNbHEIX a30B, YHCIO CTeNeHel cBOGOJEI.
Vpasuenne Maiiepa. Knaccuueckue craTucTHkH. CKOPOCTH Ta3s0BBIX
Monekys. DyHKiMA pacnpeneneHns MakcBelula 110 HMPOEKIHSM M
abCOMOTHBIM  3HAYeHHAM CKOpocTeH. MyHKuMa pacrpeneneHns
bonsumMana. Bapomerputeckas gopmyna.

TepMmonnHamika

Tepmomynamudeckue @ynkuuu. IlepBoe Hayajo TepMOIMHAMHUKH.
Iuxn Kapno. O6patiMele M HeoGpaTHMBIE NPOLECCHL. DHTPONUA.
CrartvcTHueckuil  CMBICT OJHTPONHH. U3MeHEHHe 3HTPONHH TNpH
00paTuMbIX M HeoOpaTHMBIX Mpoueccax. Bropoe  Hauano
TepMoarHaMuKe, [IpuHuun BospacTaHus sSHrponuH. CyIHOCTH
npoGieMbl  TemioBoii  cMepTH  Bceesennoi. Tperse  Hauano
TEPMOJIHHAMHKH.

OK-7, OIIK-5

DJIeKTPHYECTBO

OnexTpu4ecKui 3apaj. 3aKOH COXPaHEHHS 3IEKTPHIECKOTO 3apaja.

3akon Kynona. HanpsokHHOCTs anekTpudeckoro nons. CHIOBBIE
nuHud. [IpUHLMT Cynepro3sHIMK 3ieKTpHYecKux nonel. Teopema
Ocrporpaackoro-I'aycca pibib BeKTOpa HaNpsKEHHOCTH
3JIEKTPHYECKOTO TI0fs M €e HCINONB30BaHHE JUIL  pacyera
dneKTpHueckuX 1ojed. TloTeHuman. CBA3b MeXIY HAlPAKEHHOCTRIO
INEKTPOCTATHUECKOTO 110J11 U MOTeHUHANOM, Pa3HOCTh HOTEHIUANOB.
LIApKynamus BeKTOPa HANPSKEHHOCTH SJEKTPOCTATHYECKOTO IIOJIA.
Honspusamus JHDIEKTPHKOB. CerneTonieKTpHKH. Bekrtop
JNEKTPUYECKOr0  CMewieHns  (deKTpudeckasd HHuykius). I[Torox
BEKTOPA 3/1EKTPUYECKOro cMenteHus. MameHenue sekropos E u D Ha
rpaHule pasfesna JABYX JAH3NeKTpHKOB. CBOWCTBO 3aMKHYTOM
nposopdweit  ofonoukH.  OnekrpoéMkocts.  KoHaeHcaropsl.
CoeMHeHNe KOHJEHCATOPOB. DHEPrUs 3apSHKEHHOTO MPOBOAHHKA.
OHeprus 3apsKEHHOTO KOHICHCATOpa. DHEPrHs 31eKTPHUYECKOTO
nmons.  IlocTosuHEIN  anexrTpuueckuii  Tok. [LIOTHOCTB  TOKa.
Onextpomemxymas cwia. OGoGménHslii  3akon Owma  [uia

OK-7, OIIK-5
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HEOMHOPOJHOTO  y4acTka uemd. [lpaeuna Kupxroda s
Pa3BeTRAEHHBIX LieTiel. MomHoCTs ToKa. 3akon xoyas-Jlenna

2 Cemectp

4. | Mardetusm

BekTop MarHuTHON HHIyKUMH. 3aKOH buo-Casapa-Jlarniaca u ero
NPUMEHEHHE K pacu€Ty MarHUTHBIX nosei. JIBIDKeHHe 3apmKeHHbIX
HacTHIL B 31€KTPOMArHUTHBIX noisx. Teopema aycca ans Bektopa
MarduTHOH HHIYKUMH. TeopeMa 0 UMPKYIAUMM BEKTOPAa MArHUTHOM
WHIYKHHH ¥ e€ NIDUMEHEHKe U1 pacuéta noneii. INone coneHounna u
ropouna. Cuna Amnepa. KoHTyp ¢ TokoM B MarnutHoM none. Cuna
Jlopenua. Oddexr Xonna. HamarHuueHHOCTS. Hanpsxénnocts
MArHUTHOTO 1ONIA. MarHHTHasA NMpOHHMUAEeMOCTh cpensl. Teopema o
LUHPKYJISIHH  BEKTOpa  HaNpsDKEHHOCTH — MAarHUTHOTO  HOJIA.
Anamarsetusm. [lapamarsetwsm. ®deppomarmetdsm. PaGota 1o
NEPEMEINEHHIO NPOBOAHHKA C TOKOM B MAarHMTHOM nojie. SIpnenue
JNEKTPOMArHHTHOM HHYKIIHH, SBneHue CaMOHHTYKIHH.
WHAYKTHBHOCTb.  DHeprHs  MAarHHTHOTO  MOJIA. YpaBHeHUs
Maxkcaena.

OK-7, OIIK-5

5. | Kosebauus u
BOJIHDBI

Kone6Ganus

OcHoBHOE ypaBHeHHe rapMOHHM4ecKHX KoneGamui. KoneGarenbisie
CHCTEMBIL. Meron BEKTOPHBIX Harpamm. Cnoxenue
B3aHMHONCPNCHAMKY IAPHBIX Konebauui. CpoGongHbie 3aTyxaomue
kosebanus. IlapamerTpsl 3aTyxarmommx koneGaHHil: ko3¢ dumeHT
3aTyXaHWd, BpEeMs peNlakCallid, JIOTapHMHUECKHIl JeKpPeMEeHT
3aTyXaHusd, No6GpoTHOCTb. BeiHyxkiaeHHble KoneGanmsa. Pesomnatc.
CBoGoaHble 3MekTpHYecKHe KoneGaHus B KOHTYpe 0e3 aKTHBHOro
conpotuBieHHs.  CBOGOAHblE  3aTyXalOLMe  3NMEKTPHIECKHe
KoneGaHus. BhIHyX/ICHHble JMeKTpUUECKHe KoneGaHus. Pe3oHaHC
TOKa M Hanpskenud. Llenu nepemennoro Toxa.

Bonus!

Ynpyrue BOMHBI M HX XapaKTEpPHCTHKH. VpaBHeHHSA IOCKOH |
chepraeckoii BonH. PazoBas ckopocTh. CTOSUHE BOJIHDL ekt
Horuepa. CBOHCTBA H 0OCOGEHHOCTH PAacTpOCTpaHe U aKyCTHYECKHX
BOJIH B Pa3NU4HbIX Cpenax.

ONeKTPOMAarHUTHBIE BONHBI H MX XapakTepUCTHKH. Bextop VMoBa-
Ioitntuara.  Cpofictea ®  ocoBeHHOCTH pacnpocTpaHeHus
SICKTPOMArHUTHLIX BOJH B PA3IMYHBIX CpelaX. BIAmKHAL H JanpHAs
30HA U3TyJaTes,

OK-7, OIIK-5

6. | Bonnosas ontHkKa

HuTepdepenius  crera. Ombir  FOHra.  BpemeHHas wu
TNIPOCTPAHCTBEHHAs KOTePeHTHOCTS. HHTepdepeHins npu oTpaxeHuu
OT MJIOCKONAapalienbHON INacTHHKM W knuHA. Koneua HbroToHa.
Ipunnun TolireHca-®penens. Metoa 30H ®penena. Tudpakupna
®peHens oT KpyIJIoro OTBEPCTHA H OT KPYIJIOro HENpo3pavHoro
mucka. [lnppakums PpayHrodepa OT mienu. HAudpakiponnas
pewéTka. VrioBas [HCIEPCHA M pa3pelmaroimad  crocoGHOCTS
PeWETkH. Jluppakuus pEeHTreHOBCKHMX Jydel. EcTecTBeHHBIH M
NoNApH30BaHHBIN cBeT. 3akoH Mamoca. 3akon bprocrepa. Jlsoiinoe
Tyqenpenominenue. Jucnepcus cBera. PaccesHHe W HOOLIeHHe
CBETA.

OK-7, OIIK-5

3 Cemectp

7. | KBanToBast onTHKa

Tennoroe u3nyuenue. AGconoTHO 4€pHoe Tei10. 3akoH Kupxroda.
3akon Credana-Bonblmana. 3akonst Buna. KpanTtosas runotesa
Ilnanxa. Ceoiictea GpoToHOB. ®orosddexr. TopmosHoe
PEHTICHOBCKOE H3lydeHue. D¢dexr Komnrona. [anenue ceeta.

OK-7, OHK-5

8. | KBantoBas pusnka
H QHINKa aTOMa

T'unotesa ne Bpo#ina. CooTHomenue HeonpenesiéHHOCTe i
I'elizentepra. KopnyckyapHo-BonsoBoii OyanusM. BonHosoe
ypasHenue llpenunrepa. dusuueckuit eMeicn W-dyHkuun. CMbic
KBAaHTOBBIX uucel. [Ipunuun [Mayau. JIpmxenue ceoGonnoi
vacTuibl. Kpantosanue suepruy siaextpona s OJHOMEPHOMN
NOTEeHNHANLHOH AMe. KBaHTOBEIN rapMOHHYECKHIt OCLIMILIATOP.
IIpoxoxaenue yacTuip! yepes noTeHLManbHEBIH 6apbep.
3aKOHOMEPHOCTH B 3TOMHBIX cnekrpax. Mogens atoma Pesepdopaa.

Mogens aroma Bomopona bopa. Ompir ®panka u I epla.

OK-7, OIIK-5
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XapakTepHCTHUECKOE — PEHTIEHOBCKOE WiMydeHHe. 3aKoH Mo3iu.
WuBepcus nacenénnoctedl. CIIOHTAHHOE M BBIHYXJIEHHOE H3TyYeHHUs.
Ipuuuun pabots! nasepos.

9. | Daementsl pu3nkn [TepMopuHaMuuecknii W CTATHCTHHECKHH  CrocoBbl  OnMcaHmMs 5
TBEpAOro Tesa KOJUIeKTHBA YacTull. Xumuueckull noteniman. GepMHOHBL 1 GO30HSI,
QyHkuns pacnpenenenns. [lonstue o (ha3oBoM mpocTpaHCTBE
MHKPOYACTHII H ero kBaHToBaHuH. [TnotHocTh cocrosnuil. OyHkums
pacrnipeiesieHHss  HeBbIpOXIeHHOro raza (Makcseia-Bosnbimana).
DYHKUMSA pPacrpeiesieHHs BLIPOKICHHOTO rasa ¢pepMuonon (Depmu-
Hupaka). Oueprus @epmu. dyHxkuus pacnpesenesus bose-
Dnmrefina. TeMnepaTypHas 3aBHCHMOCTH 3MEKTPONPOBOIHOCTH
META/IOB. DHEpreTHveck#e 30HBI B KpHCTAIax. MeTamisl
[tonynposoanukn. [uanexrpukn. CoGCTBeHHas W NpHMecHas
TPOBOAMMOCTH NONYNPOBOAHUKOB, OGpa3zoBaHue ¥ NPHHIMI paGoThl
\p-n-niepexona. Juon. Tpron. CoHEUHBIE 31EMEHTHI.

OK-7, OIIK-5

10 | ®msuka aromuoro  |CocTaB pagMOaKTHBHOTO WU3ydeHus [IpOTOHHO-HEHTPOHHAA MOJENb 5
Aapa u sapa. CuibHoe B3anMosieicTBHe HYKIOHOB. COCTaB M pasMep sipa.
3IEMEHTAPHBIX Hedexr maccel, SHepTHsA CBA3H HYKIOHOB B Spe. 3aKOHOMEPHOCTH
4acTHIY a- ¥ B-pacnaga. Cnaboe B3aumoneiictere. ['aMMa—A3TyueHHe. 3aKOH
pamHoakTHBHOIO pacnaja.

OCHOBHbIE THIIBI ANEPHBIX peaKiuii. [lenHas peakuus genenus suep.
OCHOBHEBIE CBENSHHA O ACPHOH JHEPTETHKE

Tepmosineprstii cuntes. [IpoGneMbl ynpaBiseMbiX TEpMOATEPHBIX
peakimi.

Knaccudukaums sneMeHTapHEIX 4aCTHL. AHTHYACTHIBL. AJPOHbI U
TIeNTOHBI. 32KOH COXPaHEHH A JEHTOHHOIO 3apsja. Knaccudukammms u
CTPYKTYpa a/l[pOHOB. Me30HBI, GapHOHBI, F'HIIEPOHDI, 3aKOH
coxpaneHus 6apuoHHOTO 3apsaaa. Ksapkn. BzanmoeiicTteie

KBapKoB. [ MOOH®I .

CpaBHHTeNbHbIE XapaKTEPUCTUKH YeThIPEX BUIOB B3aHMOJICHCTBHS,
CYILECTBYIOILHX B MPUPOJE

OK-7, OIIK-5

5.3. Pazfesibl AHCUHIUIHHBI H MEXKIMCLMITHHAPHDBIE CBSI3H ¢ 06eCneYHBAIOLIHMH (npeabiIyiuHMH) H
oGecneynBaeMbIMi (NOCTEAYIOLIHMH) AHCHHILITHHAMM

Jlns ocBoeHMs pa3fenoB AMCIMIUIMEBL «DH3MKA» HEOOXONMMBI 3HAHHUA, MONYYEHHBIE B MIKOJE M fIoNTydaeMsie
NapauieNbHO IPH W3YYEHHH AMCHMIUIMEL « MaTeMaTHKay.

Ne Hanmenosanune obecnetuBaromux (NpembLIyux) 1 No No pazzienoB nanHOW AMCUMILIHEB U3 Tabn.5. 1, wis
wn ofbecreynBaeMbIX (OCHENYIOIIMX ) AUCIHIUTHH KOTOPBIX HEOOXOIUMO H3yUYeHHe 00eCIIeY HBAFOTITHX
(mpeasLIymnx) u obecredHBaeMbIx (MOCITETyIOHX)
JACIHILTHH

L[ 2137456178910
Hocneayroume JURCHHHJIHHBI

+
N
4
4

BHCKT})OTBXHHKa, JJCKTPOHUKA H CXEMOTEXHUKA
CeTH 1 TECJIEKOMMYHHUKalUH

1. | Hcropus + + +
2. | Dunocodus + l+ ]+ ]+ T+ T+« + 1+ 7
3. | Be3onacHoCTh XH3HENEATEILHOCTH o+ ] F +
4. | DxoHOMMUKA + + + + T +
5. | KymsTyposnorus + + + + + + + + + +
6. + + + + + +
7. L+ L+ by s

5.4. CooTBETCTBHE KOMIIETCHUHH, GOPMUPYEMBIX NPH H3YMEHHH IHCUHKILTHHBI, H BHAOB 3aHATHI

Hepeuens Bunel 3anstuit DOpMbl KOHTPOJIS
KOMIIETeHLHH J | a6 | Mlp. | KP/KII | CPC
OK-7, OIIK-5 + + + - + Onpoc Ha NeKuny, NpoBepKa KOHCMEKTa.

Tecr, oTueT no npakTHYECKOit padore.

YCTHBIN OTBET HA IPAKTHISCKOM 3aHATHH, CEMHHAPE.
Hanucanue u 3amura pedepara. Otaers no
sabopatopHeiM paGotaM. Ouenka paGoTsl B 1abopaTopuH

JT— nexuws, I1p — npakTuyeckue u ceMuHapckue sanstus, Jla6 — naGoparopuste paGotsr, KP/KIT — Kypcosas paboTa/npoexT,
CPC — camocrositensHas pabota cTynenTa
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6. Metoan! u Gopmbr oprannszaumn o6yyenus. TexHoNOrHM HHTEPAKTHBHOr0 00y4YeHHs NMpH pa3HbIX PopMax 3aHATHIE
B Yacax

ITpakTHyeckue/
DopMsl Jlexkuuun p JlaBopaTopHsie
CEMHHAPCKHE Bceero
MeTtoan! (gac) 3aHATHA (Yac))
3aHATHUA (4ac)

ObcyxaeHue MyabTHME A HHBIX MaTtepHanos,
ACMOHCTPALHOHHBIX OLITOB, OTBEThI HA BONPOCHI 4 - - 4
10 NPE/CTABICHHOMY MaTePHATY Ha AEKIHAX
OObcyknenne HHAHBHLYaNbLHBIX 3aMaHHH, 10 10

peteparoB 110 paccMaTPHBACMBIM TeMaM
BhisiBieHHe cTyneHTaMu OLUMOKH B (hparMeHTe
MYJIBTHMEJHHHOH Npe3eHTalMH ¢ 3a9BNeHHOH
OUTHOKOH. 6 - - 6
Cosjfanne cTyeHTaMu MyJIbTHMe AHHHBIX
NIPE3CHTAUMH, HX JEMOHCTPALHUA U 06CYKIeHHE
YcTHBI onpoc, Gecena, TecTOBbII 0Ipoc npy

Aomnycke K aGopaTopHoi paGoTe H 3amuTe - 20 20
J1aGopaTopHo paGoThI
HWTOro HHTepaKkTHBHBIX 3aHATHH 10 10 20 40

7. JlaGopaTopHbiii npakTHKym 48 uacos

Ne Ne paznmena Hanmenosanue naGopatopueix paGot Tpyno- KoMnerteniun
o JHCUUILTHHBI E€MKOCTh OK, OIIK
u3 Tabn. 5.1 (4ac.)
I Cemectp 16 yacos
1. Beenenue B naGopatopHsiit npakTHKyM. O6paboTka pesympTaToB 8
dusuecknx m3mepennuii. OCHOBHbIE MOHATHSA TEOPHH
1 norpemHocrefl usmepenuii. Odopmienne pesynpratos OK-7, OTIK-5
nabopatopHoit paGoTel o pu3mKe.
KuneMaruka paBHoyckopeHHOTO BpaleHns (MaaTHuk O6epbeka)
Hunamuka mastrika ObepGeka
2. 2 Hzyuenue pacripenenenus Makcaemia 4 OK-7, OIIK-5
3. 3 Hsmepenne ynensHoro anextpideckoro CONPOTHBIIEHUA METAIOR 4 OK-7, OIIK-5
2 Cemecrp 16 gacon
4. H3yueHHe MarauTHOTO rons KpYroBoro Toka 8
4 OK-7, OIIK-5
Onpenenenue yaenshoro 3apsna 3JICKTPOHA METOIOM MarHeTpoHa
5. 5 W3ydenne 3aTyxalommx 3MeKTpOMarHUTHBIX KOJIeGaHHuil 4 OK-7, OIIK-5
6. 6 Wsyuenne nurepdepenunn naseproro manysenus. Ompit FOura 4 OK-7, OIIK-5
3 Cemectp 16 uacos
H3yuenune 3aBHCHMOCTH SHepreTHYeCKoM CBETHMOCTH ceporo Tena 4 OK-7, OITK-5
OT TEeMTIEPaTYPhI
7. - BHemnmi q)voroaq)(bem. Hsydenue 3akona Ctonetosa u NpoBepka 4 OK-7, OIIK-5
dbopMysbr DifHInTeiHa
8. Hsyyenne criekrpa atoma Bofopoxa. (Iloctosnnas Punbepra) 8
8 9 OK-7, OIIK-5
ITposepka cooTHOMIEHHS HeonpeaeeHHOCTeH LTSt toToHoB
8
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8. IlpakTH4eCKHe 3aHSITHH (CEeMMHADDI)

Ne | Noe paszgena TemaTHka NpaKTHYECKHX 3aHATHH (CEeMMHAPOB) Tpyno- | Komnetenumm
/N | IMCHMATUIRHEL €MKOCTE OK, K
H3 1abn. 5.1 (uac.)
I Cemectp 18 wacos
L. 1 S()Z};ZMamKa NOCTYNATe/IBHOrO ¥ BPALI4TeIbHOTO IBMKEHHS MaTepHaIbHOM 2 OK-7, OTIK-5
2. 1 JIMHAMHKA NOCTYNATENBHOIO H BPAILATENEHOTO ABMXEHHS MATEPHANBHON 2 OK-7, OIK-5
TOYKH H TBEPAOrO Tesia. COKHOE ABHKEHHE
3. 1 3aKOHBI COXpaHEHHA B MEXAHUKE 2 OK-7, OIIK-5
4. 2 YpaBHeHHe COCTOSHUA MAeaIbHOro rasa. Msonpoueccsl. DHTporHs 2 OK-7, OIIK-5
5. 2 Pacnpenenenns Makcsenna u Bonbiivana. Cpesss JHeprus Mojekyn 2 OK-7, OIIK-5
6. 2 Tennota. TennoemkocTs. BHyTpeHHsAs sHeprus 1 paboTa HACAILHOTO rasa. 5 OK-7, OIIK-5
Hayana repmoanHamMuku.
7. 3 3akon Kynouna. Hanpsx€HHOCTS anekTpryeckoro nons. Teopema [Maycca. 2 OK-7, OIIK-5
HoTeHuMan 31eKTPOCTATHIECKOTO MO,
8. 3 OHeprus 31eKTPHIecKoro nosis. PasHocTs noTeHumnanos. Pabora 5 OK-7, OIK-5
JJIEKTPOCTATHYECKOTO MO,
9. 3 HocTosHHbIA 3nekTpUueckuii Tok. 3akon [xoyns-Jlenna. 2 OK-7, OIIK-5
2 Cemectp 18 macos
10. 4 MarnuTtHoe none. 3akon buo-Casapa-Jlamnaca. 2 OK-7, OIIK-5
11. 4 Cuna Amnepa. Cuna Jlopenua. 2 OK-7, OIK-5
11. 4 ONeKTPOMArHUTHas HHAYKIHA. CaMOMHIYKIMA. DJHEPrHs NoJis. 4 OK-7, OIIK-5
12. I"apMonuyeckue xonebanus. CroxeHde rapMOHHYECKHX KOJIE6aHHIL,
5 3aTyxaromue, BhIHy X IeHHbIe KoneGanus. Ssnenne pesonanca. [nockwue, 4 OK-7, OIIK-5
chepudeckue Bonbl. Dddekr Jomrepa.
13. 5 OHEprus 3NeKTPOMArHUTHOIA BoiHbI. CrieKTp. 2 OK-7, OIIK-5
14. 6 Hurepgepenunsa caera. IlpocTpaHcTBeHHas, BpeMeHHas KOTE€PEHTHOCTb. 2 OK-7, OIIK-5
15. 6 JIndpakips cBETOBBIX BOJH 2 OK-7, OIIK-5
3 Cemectp 18 uacos
16. " TemnoBoe mmydenue. BH(imHHﬁ Pporoaddexr. Ibdexr Komnrona. 5 OK-7, OIIK-5
Kopycky/iapHO-BOJIHOBO# fyanusm,
17. CootHowenue HeonpenenéHHocTel [elizenbepra. VpasHenue pénunrepa
8 ana. Keanrosbie yncna.. Teopus atoma Pesepdopna-Fopa. Ksautoas TEOpHI 5 OK-7, OIIK-5
CTPOEHHS MHOTO3JIEKTPOHHBIX CHCTEM
18. 30HHas TEOPHs 3NEKTPONPOBOAHOCTH TBEP/BIX Tel. JHEPreTHYECKHE 30HBI B
9 KpHCTA/LTaX. JJIEKTPONPOBOJIHOCTE MeTaioB. TeMmnepaTypHas 3aBHCHMOCTB 4 OK-7. OITK-5
SNEKTPONpOBOAHOCTH  MeTanioB.  [lomynposogmukn.  Dddext  Xomna. o i
OG6pa3oBanue U NpUHLMI pafoThl p-n-NEpexona.
19. IporoHHo-neHTpoHHas Monesb cTpoeHus sapa. CHIbHOE 0OMeHHOE
B3aMMOJIEHCTBHE HYKIOHOB B siipe. COCTaB PaIMOAKTHEHOTO H3/Ty4eHHs.
10 4 OK-7, OIIK-5
Cnaboe senToHHOe B3auMoaelCTBHE. DlieMeHTapHbie YacTHLEL. KBapKy.
HeTbipe BIa B3aMMONeHCTBHIH, CYINECTBYIOMWHUE B PHPOIE

9. CamocTositesibHas paboTa

Ne Ne paspena Tematnka camoctosTensoh Tpyno- | Komnerenmun | KoHTpons BEIMONHEHHS paGoTh!
wn JMCLHILTHHBI paboThl EMKOCTb OK, OIIK
13 Tabn. 5.1 (Demanuzayus) (yac.)
I. 1-10 ITpopaboTka JieKUHOKHOTO 45 TecTel, zoMamIHue 331aHNS,
MaTepuana, NoAroToBKa K OK-7. OIK-5 [KOHTPOIbHbIE paGoTe,
KOJLIOKBHYMaM, KOHTPOJIbHbIM ’ KOJUIOKBHYMBI
2. 1-10 [ToaroToBka K MHTEPAKTHBHBIM 16 Onpoc. [TpocMotp 1 06cy %k neHHe
JIEKIIHAM OK-7, OIIK-5 |npesenrtaiuu. Ouenka paboTsi B
XOJie MHTEPaKTUBHBIX JIEKIMI
3. 1-10 IoaroroBka K MpaKkTHYECKHM 20 OK-7. OIK-5 Yeruslii onpoc, Gecena, TecToBbIH
3aHATHAM ’ OMNPOC Ha NPaKTHYECKOM 3aHSTHH
4. 1-10 BhINONHEHHE HHIHBHAYANBHBIX 45 3aiHTa HHIHBHIYaIbHBIX
OK-7, OIIK-5
saganuii (M3) o pagenam 1 - 10 3afaHui
5. 1-10 [Toaroroska k naGopaTopHeIM 36 Onpoc nmpy fomycke u 3alHTe
paboTaM, HarHcaHKe OTYETOB 10 OK-7, OIIK-5 {na6oparopHeix pabor, TecT
JIP
OO01mas TpyA0eMKOCTh 162
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IlepBelit cemecTp

Tembl uuguBHAYanbHBIX 3amanuii: 1. Knnemartuxa MaTepHaibHOH TOoukH, 2. J[HHaMHKXa MOCTYNATENBHOTO H
BpaliaTeNbHOTO ABIXKEHHA; 3. 3aKoHbl coxpaHenns; 4. Knaccuueckue CTaTHCTHKH; 5. YpaBHEHHE COCTOAHHA HACANLHOIO rasa,
Hsonpoueccer; 6. [Tleppoe Hauano TtepmoguHamuxu; 7. Outponus, Bropoe Hauyano TepMomusamuky; 6. 3akoH Kynona,
Hanpsk€nHocTs anexTpryeckoro nons; 7. MoTtenuman u pabota snexkrpuyeckoro nons; 8. IocTosHHbIMN VIEKTPHYECKHI TOK.

Tembl koHTpoABHBIX pabor: 1. Mexamuka, 2. Mosnexynapuas ¢usmka u TepMoamHamuka; 3. DnexTpocTaTHka,
OnexTpHdecKuii Tok;

Tembr  konnokeuymon: 1. Mexanmka; Monekynapras ¢usnka u  TepmomMHammka: 2. ONeKTpocTaTHKa,
ONeKTPHISCKH TOK.
Bropoit cemectp

Tembl MHAMBHAYaALHBIX 3apauil: 1. Maruurocratuka; 2. [lBiKeHHE 3apANOB H TOKOB B MArHHTHOM [IOJE;
3. OnextpomarunTHas uHIYKUMS; 4. KoneGanus u Bomusr; 5. Hnrepdepenuus; 6. Judpakuus; 7. Honspusaums.

Temb! KOHTPOBHBIX paGoT: 1. nexTpoMarteTusm; KoneGaHHs M BOMHL 2. BonxoBas onruka.

Temb1 konokBuymoB: 1. Dnextpomarnernsm; KoneGanusa i Bomus! 2. BonHoBas ONTHKA
TpeTuii cemecrp

Tembl HuauBMAYanbHBIX 3agannii: 1. Temwnopoe usnyuenue; 2. Bremnuit dorosdexr. 3. Dbdexr Komnroua;
4. ATOMHbIE M DEHTTEHOBCKHE CEKTphI; 5. MeTamisl, NOJIyIPOBOAHMKY, [IHIJIEKTPUKH. 30HHas Teopusa, 6. KBaHTOBEIe
CTaTHCTHKH; 7. PH3MKA aTOMHOTO aapa.

Tembl KoHTpOILHBIX paboT: 1. KBanTogas OnTHKa,; 2. Ou3nka atoMa; 3. DU3KMKA ATOMHOTO Aagpa.

Temb1 xonokBuymoB: 1. Ksantoas onruka; 2. ®usnka aroMa; 3. du3MKa aTOMHOTO S7pa.

10. ITpumepHas TeMaTHKA KyPCOBbIX NPOEKTOB (pabor)
He MpeayCMOTPEHO y9eOHBIM [LTAHOM

11. PeliTHHrOBas CHCTEMa /IS OLIEHKH TEKYIlelH YCneBaeMOCTH CTYACHTOB
Ta6anua 11.1 Ba/uibHbie OUEHKH UL SIEMERTOB KOHTpOJA 3HaHMi B 1,2,3 ceMecTpax.

MakcuMansHei
MaxkcumanbHeIi MaxkcumansHbIH 6 B

DneMeHThI yueOHOMN AeaTenbHOCTH | 6ann Ha l-y10 KT 6a1n 32 repHon 4711 33 TICpHOL eero 3a

Mexay 2KT u Ha ceMecTp

¢ Hadana cemecTpa | Mexnay 1KT u 2KT

KOHEILl ceMecTpa
IMocemenne 3auaTHii 2 2 2 6
TecToBEIi KOHTPOIL 4 4 4 12
KonnoksyyMs! i KOHTponbHbIe
paboThI Ha MPAKTHIECKHX 9 9 9 27
3aHATHAX
JlabopatopHsie paGoTst 5 5 6 16
KOMIIOHEHT cBOeBpeMEHHOCTH 3 3 3 9
UTtoro makcuMyMm 3a nepuon: 23 23 24 70
Craua sx3aMeHa (MakcuMyM) 30
Hapacralomium ntorom 23 46 70 100

Ta6auna 11.2 [Nepecuet 6amios B oneHky 3a KOHTPOJIbHBIE TOYKH

BaJijibl Ha JaTy KOHTPOILHOM TOYKH Ouenka
2 85 % oT MakCHMabHOM CyMMBI GaLT0B Ha Jaty KT 5
Ot 70% 110 84% 0T MakcUMaTEHO cyMMbl GasioB Ha gaty KT 4
Ot 55% 10 69% 0T MakCUMATEHOH cyMmsbl 6amioB Ha gary KT 3
<55 % OT MaKCHMAJIBHOH CyMMbI 6aILIOB Ha nary KT 2
Tabauua 11.3 — Iepecuer cymmbl 6amnos B TPaAHLMOHHYIO U MEX/TyHAPOJHYIO OLIEHKY
Hroropas cymma 6a/110B, yunThiBaeT yenemmo
Ouenka (I'0OC) CAAHNBIH SK3amen Ouenka (ECTS)
5 (oTamuHO) (3auTeHo) 90 - 100 A (otnnuno)
4 (xopouo) g: - gz g (o9eHb X0pomo)
(3auteno) — (xopormo)
70 - 74 D
3 (YOOBNETBOPHTENLHO) 65— 69 (yzosaetsoputesbo)
(3aureHo) 60 - 64 E (mocpencraenno)
2 (HeyNOBIETBOPUTENBHO),
(e (ke Ba‘ITé)HO) ) Huxe 60 6amios F (neynornersopurenso)
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12. YYEBHO-METOAHYECKOE H HHOOPMAIIMOHHOE OBECHEYEHHWE JUCLHUILJIMHDBI
12.1. OcHoBHas auTeparypa:
1. Casenres U.B. Kypc obuieli dusuxu: yueGHoe nocobue juis 8Ty3os: B 3 1. — 7-e uan., crepeotui. — CI16.: Jlaus, 2007.

T. 1: Mexanuka. Mosnexyssipaas ¢msnxa. — 432 ¢, (B 6ubmorexe — 155 2x3.).
T. 2: Onexrpuyectso i MaruerniM. Bosmbl. OnTuka. - 496 ¢. (B 6ubnunorexe — 148 3x3.).
T. 3: Kpanropas ontuxa. Atomuas ¢usuka. Ousuka TBEPROro teiia. GU3HKA ATOMHOTO APa H JNIEMEHTAPHBIX YaCTHIL ~—
317 c. (B 6ubnuoteke - 151 3x3.).
2. Cusyxuu J1.B. O6umit kype $usuxu: yuebroe nocotue nis By3os 8 5 7. — M.: ®usmarnur, 2005-2006.
T. 1: Mexanuxa. — 5-¢ w3, crepeorun. — M.: ®@usmarnur, 2006. — 560 . (B 6ubnnorexe — 101 7x3.).
T. 2: Tepmoaunamuka u Monexynsapaas gusmuka. —~ 5-e 3., uenp. — M.: Ousmarimr, 2006. — 543 c. (B 6ubauorere — 100
IK3.).
T. 3: Dnexrpuyectso. — 5-e H3A., crepeorunt. — M. Ousmarnur, 2006. — 654 c. (B 6ubnnorexe — 100 3x3.).
T. 4: Onrruka. — 3-e u3n., crepeoti. — M.: Ousmarmt, 2005, — 791 ¢. (B Gubnnorexe — 101 3k3.).
T. 5: AtoMHas u sisepHas GU3MKA. — 3-€ W3], CTepeoTHIL — M.: Ouamatiat, 2006. — 782 c. (B 6ubnuorexe — 100 7x3.).
3. 3ucman I'.A., Tonec O.M. Kypc obueit duanku. B 3-x tr. [Dnexrpounsiit pecype] — CI16.: Jlans, 2007,

T. 1: Mexaunka. Monekynspuas ¢usnka. KoneGaums u Bosmel. — 7-e m3a. —352c. PexuM nocryna on-line ¢
kommneoTepos TYCYP: hitp://e lanbook.com/books/element.php?pll _¢id=25&pl1_id=503.
T.2: OnexTpHUYECTBO H MAarHeTH3M. - 7-e H3L. -352¢c. Pexum Joctyna on-line:

http://e.lanbook.com/books/clement.php?pll cid=25&pll_id=151 ¢ kommsoTepor TYCVYP.
T. 3: Onruka. Gusnka aTOMOB B Mojiekyl. QHIUKA ATOMHOTO SAPa M MHKPOUACTHIL. — 6-¢ H3A1. ~ 512 ¢. Pexxum nocryna
on-line ¢ komnsroTepoB TYCVYP: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 _id=508.
12.2. HonoJHHTEIbHASA JAUTEPATYpa:
1. Capenses M.B. COopHHK BOIIPOCOB H 3axa4 1o obmedt dusnke. [Dnexrpounsiil pecype| — S-¢ M., crepeorun. — CI16.: Jaus,
2016. — 292 c. Pexxmm noctyna on-line:  http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=71766 ¢ KOMNBIOTEpOB
TYCVYP.

2. Mponos H.E. Mexanuka. OcHOBHBIE 3aKOHBI. — §-€ U311, cTepeoTHn. — M.: BUHOM. JlaGopatopus 3uaunnit, 2006. — 309 c. (B
6ubnnoreke — 99 7x3.).

3. Hpogos H.E. ®usnka MaxpocucreMm. OCHOBHEIC 3aKOHEL — 3-¢ U3/., cTepeoTHi. — M.: BUHOM. Jla6opatopus snanuii, 2006. —
207 c. (B 6ubsnuotexe — 50 9K3.).

4. Mponos H.E. Dnexrpomarnernsm. OcHoHbIE 3aKoHbI: Y4eGHOe nocobue st By30B. — S-¢ u3a. — M.: BHHOM. Jla6opatopus
3HaKuH, 2006. - 319 c. (B 6ubmuortexe — 101 2k3.).

5. Hpozos WL.E. Bosnossie npoueccsl. OCHOBHBIE 3aKOHBI: yuyeGHOe nocobue. — 3-e u3n. — M.: BUHOM. JlaGopatopus 3nanuii,
2006. — 263 c. (B 6ubmorexe — 100 3k3.).

6. Hpomos W.E. Kpantosas ¢mu3nka. OcHoBHble 3aKoHb: Y4eGHoe nocobue. Juis By3oB. — 2-¢ M3x., gom. — M.. BUHOM.
Jlabopatopus 3uanui, 2004. - 256 c. (B 6ubanorexe — 100 3k3.).

7. Mponos HL.E. 3anaun no obuieit pusure: Yyebuoe nocoGue 1 By3oB. — 7-¢ H3i., crepeotnn. — M.: BHHOM. Jla6opatopus
sHauMH, 2007. - 431 c. (B 6ubnuoreke — 496 7k3.).

8. Uepros AT, Bopobeés A.A. 3asaunnk no ¢usmke: YueGHoe nocobue Ans BTy30B. — 8-¢ H3d., mepepab. u A0m— M.:
Dusmatint, 2007. - 640 c. (B 6ubiuorexe — 99 ok3.).

9. Bompkenureiin B.C. COopuuk 3anay nio obmeMy kypcy ¢usukn: YdeGHoe nocobue ans BTy30B. — 12-e w3, uenp. — M.
Hayxa, 1990. - 396 c. (B 6ubnuoreke — 148 3x3.).

10. Koswvipes A. B. Kypc nexunit no dusuke: Yuebnuk. — Tomck: TYCVP, 2007. — 421 c. (B 6ubanoreke — 697 k3.).
11. Kanawnukos HIL, Koxesuuxos HM. ®usnka. Hatepner-TectuposaHue GasoBbIX 3HANHA. [DnekTpoHunli pecype] — 1-€ w3, —
CII6.: Jlans, 2009. — 160 c. Pexum nocryna on-line:  hitp:/e.lanbook.com/books/element.php?pll cid=25&plil id=172 ¢ KOMITBKOTEPOB
TYCVYP.
12. Jlososcxnit B.H. Kypc usuxu. B 2-x T1. [DnextponHslit pecypc] — 6-¢ 3., uenp. u gon. — CI16.: Jlans, 2009.
T. 1: Ousuyeckne OCHOBHI MEXAHHKH. ODJIEKTPUYECTBO M MarHeTHsMm. DH3MKa kosneGaHHi H BOAH. — 576 ¢. PexuM
nocryna on-line ¢ kommsorepos TYCYP: hittp://e.Janbook.com/books/element.php?pll_cid=25&pll id=236.
T. 2: Kpantosan pusuka. CtatncTHyeckas Gu3HKa ¥ TepMonHaMuxa. CoBpeMeHHas (u3HuecKas KapTHHA MHpa. — 608 c.
Pexxum poctyna on-line: hitp://e.lanbook.com/books/element.php?pll _cid=25&pll_id=239 ¢ xomnstoTepos TYCVP.
13. Casennes W.B. Kypc obweii dusuu. B 3-x 1. [Onexrponusii pecypel} — CT16.: Jlanp, 2016.
T. 1: Mexanuka. Monexynapuas gusuka. — 5-e usn., erepeorun. — CII6.: Jians, 2016. - 356 ¢. Pexnm goctyna on-line ¢
xomnetotepos TYCYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll id=71762.
T. 2: Dnexrpuuectso u MarwetwsM. Bomuel. Ontuka. — 12-e u3n., crepeorun. — CI16.: Jlans, 2016. — 500 c. Pexum
Aocryna on-line ¢ komusiotepoB TYCYP: http://e lanbook.com/books/element.php?pll_cid=25&pl1_id=71761.
T. 3: Ksaurosas ontuka. AtoMHas dusnka. Ousmka reépaoro rena. OHIMKA aTOMHOFO A1pa H SNEMEHTAPHBIX YaCTHI, —
4-e u3n., crepeorun. — CI16.: Jlans, 2016. — 308 c. Pexxum jocryna on-line ¢ komnsiorepos TYCVYP

14. ®pum C.3., Tumopesa A.B. Kypc oGuedt dusuxu. B 3-x t1. [Dnexrponusiit pecype] — CI16.: Jans, 2009.

T. 1: Qusuyeckue oCHOBL MexaHHkH, Monexynapuas ¢usnuka. KoneGanus w sBonust. — 13-e usn., crepeornin. - CI16.:
Jlanp, 2009. — 480 c. Pexum nocryma on-line:  http://e.lanbook.com/books/element.php?pll cid=25&pll id=416 ¢
xomneiorepoB TYCVYP.

T. 2: DnexTpHYecKHe H dJIeKTpOMarHeTHuecKkue sBieHus. — 12-e uan., crepeotun. — CI16.; Jlans, 2009, — 528 ¢. Pexnm
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zocryna on-line: hitp://e.lanbook.com/books/element.php?pll_cid=25&pll id=418 ¢ koMmsotepos TYCYP.
T. 3: Ontuxka. Atomuas ¢usuxa. — 10-e usn., crepeotun. — CII6.: Jlane, 2009. — 656 c¢. Pexum aoctyna on-line ¢
xomnpiotTepos TYCYP: http://e lanbook.com/books/element.php?pl]_cid=25&pll id=419.
12.3. Yuebro-mMeToanueckne nocobus n nporpammuoe obecriedenme
1. Yuebno-memoouueckue nocobus ona RPAKMUNECKUX 3AHAMUL U CAMOCMOAMENbHOE Pabomsl [DnexTponnstii pecype]:

1. Yyxkos FO.I1. PaBoTa 1 9Heprus. 3aKoHb COXPAHEHHS B MEXAHHKE: cOOpHHK 3a/1a4 IS IPAKTHYECKUX 3aHATHH. —
Tomex: TYCYP, 2010. — 24 ¢. Pexum 20cTYNa CBOGOAHBIH JUIS CKATHBAHHAS: http://edu.tusur.ru/training/publications/1 100.

2. JIaumn A.B., Marasunnuxos AJL, Tposu JLA. Monekynsiphas ¢usuxa: COOPHHK TECTOBHIX BOMPOCOB Juis
CaMOCTOATEILHOH paboThl W Uil NPAKTHYECKHX 3ausTil. — 2009. 30 ¢. Pewum nocryna cBoOGONHBIH JUIN CKauMBaHHA:
http://edu.tusur.ru/training/publications/1234.

3. Jlauun A B., Marasunnuxos AJL., Opnosckas JL.B. Tepmopunamuka. Yacts 1: COOPHUK TeCTOBBIX BOIIPOCOB Jyist
CaMOCTOATEIRHON PaboTBl H U1 NpAaKTHYECKHX 3aHATHH. — 2009. 43 ¢. Pexcum nocryna cBoGOAHBIR A8 CKAYMBAHHSA:
http://edu.tusur.ru/training/publications/12335.

2.4.Taneesa A.H., JIxqun A.B., Marazunanxos AJL. Tepmonnnamuka. Yacrs 2: COOPHHK TECTOBBIX BONIPOCOB f1Jis
CaMOCTOATE/BHON paboThl M JJIS NPAKTHYECKHX 3aHATHH. — 2010. 22 c. Pexum JlocTYna CBOOONHBIA /IS CKAaYHBAHMA:
http://edu.tusur.ru/training/publications/1236.

5. bypauesckuit 10.A. Bosnnosas onThka: Mertoguueckoe mocoGue. CGopHHK TECTOBBIX BONpPOCOB. ~ 2009. 24 c.
Pexum poctyna cBoGoaHbIi s ckauusanus: http:/edu.tusur.ru/training/publications/1233.

6. Uyxkos I0.I1. DnemerTs aToMHOH DHIUKH M KBAHTOBOH MEXAHUKH: Y4ebuo-meronuyeckoe nocobue. CEopruk
TECTOBLIX  BonpocoB. —Tomck: TYCVYP, 2011.—-68c. Pexum Joctyna  cpoOOMHBIA  JUIs  CKAYHBAHMA:
http://edu.tusur.ru/training/publications/1104.

2. Yuebno-memoouueckue nocobus dnn evinoanenus Aabopamophsix paGom [Inexrpouusii pecypc):

1. Bypnosuuun B.A., Tposn JI.A. luHaMuKa MasTHHKA OGep6exa: Meronnueckue yrasauus k nabopatopHoli paGore.
—2007. 13 ¢. PexxuM noctyna cBOGOAKBI 118 CKAYHBAHUS: http://edu.tusur.ru/training/publications/918.

2. T'aneesa A .M., HBanosa E. B. H3yuyenne JJICKTpOCTATHYECKOTO nojis: MeToaudeckue ykazanns k n1aGopaTopHoi
paBote. - 2011. 11 ¢. PexuM nocTyna cBOGOIRLIH /I CKAYHBAHKA: hitp://edu.tusur.ru/training/publications/926.

3. Manosa E. B. U3yuenne MarautHoro nons KpyroBoro Toxa: Meroauueckue ykaszauus k nabopaTopHoi pabore, —
2007. 12 c. Pexxum foctyna cBOBOIHBIN 119 CKRUMBAHHS: http://edu.tusur.ru/training/publications/863.

4. Bypauesckuii 10.A. Onpegencune YACILHOTO 3apsia SIEKTPOHA METOAOM MArHETpoHa: MeToHYecK e YKa3aHus K
jabopatopHolt  paGore. — 2011, 14c¢. Pewxum Joctyna  Juls CTY[I€HTOB,  COTpYAHHKoB  TYCVP:
http://edu.tusur.ru/training/publications/864

5. Bypnosuunn B.A., Tposu JI.A. Hayuenue 3aTyXalolIHX JIEKTPOMArHHTHBIX KoJieGannit: Meronuyeckue ykasanus
K nabopaTopHoit pabote. -2007. 14 c. Pexum noctyna cBOOOIHBIH JUIst CKa4HBaHUA:
http://edu.tusur.ru/training/publications/§62.

6. Opnosckast JI.B. Usyuenue HHTEPOEPEHLHY JIA3EPHOTO HaTydYeHHus: MeTonuueckue yKasaHHs K sabopaTopHoi
pabote. — 2010. 9 c. Pexxum noctyna cBoGoaHbIH 115 CKATHBAHUS: http://edu.tusur.ru/training/publications/911.

7. ©®emopos M. B., Bypaosuuun B. A. Buemnuit dorosddexr. Usyuenue 3akona CroNeTosa H npoBepka HopMyJisl
OHuwtelina: Meronuueckne yKa3aHus x nabopatopHoit pabote. — 2009. 11 ¢. Pexum JOCTYNa CBOOOAHBIN IS CKAYHBAHHS:
http://edu.tusur.ru/training/publications/851.

8.3axapos H.A., Kupumos AM. Hecrenopaune ClieKTpa aroMa BOJOpOJa: MeroguueckHe ykasaHus K
naboparopHo# pabore. —2011. 18 c. Pexxum JOCTyIa CcBOOOAHBIA 7St CKaYHBaHHA:
http://edu.tusur.ru/training/publications/917.

3. Komnwviomepnsie npozpammst modeauposanus HeKOmOopbLx pusuuecKux aenenuii 6 1a6opamopHom nparxmuryme.
12.4. ®oua oueHouHbIX cpeacts (POC)
DOHJ OUEHOYHBIX CPSACTB MPUBEACH B IIPUIOKEHHH 1 K TaHHOH rporpamMme.

13. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHE ANCHHUTIINHDbI

s obeciieyenns yTeHns kypca JTeKuuii HCIIONIb3YeTCA CrelHanbHas JEKUHOHHAs ayuTopus kabenps! dusnxy (230 ays.
®OT), ocHamEHHAs MYNBTHMEAHHHBIM TIPOCKTOPOM, KOMNBIOTEPOM M 3kpanamu. Ilns obecneuenus naGopatopubix paGor mo
(H3HKE HCTOMB3YIOTCA 6 CIEUHATH3HPOBAHHBIX (MO Pas/HIHBIE pa3fensl Kypea) aaboparopui kadeapsl GHINKH, OCHALIEHHbIE
COOTBETCTBYIOIHMH 1aGOPATOPHBIMH YCTAHOBKAMH, MAKETaMH, CTEHIAMH 1 KOMIBHOTEPHBIM 000pyI0BaHHEM

14. METOAUYECKHE PEKOMEHJAIIHH 1O OPTAHH3ALIMN U3YYEHUA JUCLUTLINHDBI

O61éM 4acoB, NPeyCMOTPEHHBIX Y4eOHBIM IUIAHOM Ui M3YHEHHS Kypca (H3WKH, HE 1103BOJISET PAacKpHITh B MEKIMAX
noapobuo H riyboko marepuan. [losTomy npu peannsauus NpOrpaMMbl  CTYJGHTBl HOJKHBI JOCTATOYHO MHoro paborarh
CaMOCTOATEPHO KaK IIPH TOBTOPEHHH JIEKLHOHHOTO MaTepHana, Tak H I[OATOTOBKE K NPaKTHYECKHM, 1abopaTopHbiM H
KOHTPOJIbHBIM 3aHATHAM. Jlns obecnedenns >deKTHBHOrO yCBOEHMA CTydeHTaMH MaTEepHANIOB JHCUMIUIHHBL HEeOOXOOHUMO Ha
NEPBOM 3aHATHH 00ECTICHHTL MX CITHCKOM BOHPOCOB, MTOUTCKAILHX H3YHCHHIO, CIUCKOM OCHOBHOH M JIOTIONTHUTEIBHOM NHTEpATYph
1A CaMOCTOSTENBHOH paBoThI.

JLnst TeKyIero KOHTPOIA YCHEBAEMOCTH H NPOMEXKYTOUHOI aTTecTalun HCHOJb3YeTCA TECTOBBIH KOHTPOJTL 3HAHHUIE,

Ha nexumax weobxoommo ofpamars BHHMaHHe Ha OCOGEHHOCTH TIPHMEHEHHS. PACCMaTpHBACMOTO MATEpHATA B
nocaenyIowmx Kypeax, a takike B 6ynyuell npodecCHOHATLHON AeSTeNsHOCTH.

N
\
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IIpunoxenne 1

DezepalbHOE roCyNapCTBEHHOE GIOIKETHOE 06Pa30BATENEHOE YUPEKACHHE BBICIIErO
poecCHOHATIBHOTO 06pa3oBaHus

«TOMCKHI F'OCYIAPCTBEHHBIA YHUBEPCUTET CUCTEM YITPABJIEHUS U
PAITMOSJIEKTPOHUKU» (TYCYP)

BEPXJIAIO
IIpopexTt o yuebHoii paGore
1/ s Q IL. E. Tposin
«  » | 2016

®OHA OUEHOYHBIX CPEACTB 10 YYEFHOHN JUCIHUILIUHE (ITIPAKTHKE)

duzuka

Yposenr ocHoBHO# 0Gpa3oBaTebHOI NPOrpaMMBI Oakanaspuar

Hanpasnenne moaroroskn 09.03.01 "HndopMarika u BEMHCANTEIbHAS TEXHUKA"

IIpodunn ___"ApTOMarH3upoBanHOe yrpaBneHHe GH3HEC-IPOlIEcCAMH B DHHAHCAME"

®opma obydenus __ouHas

®aKyabTeT _ BLIYHCIUTENLHBIX cucTeM (PBC)

Kadenpa DKOHOMHYECKOH MaTeMaTHKu, HHGOPMATHKY | ctarucTika (DMUQC)
Kypc(s1) 1,2 Cemecrp(p1) _1,2,3
Yuebnbiii niian HaGopa 2016 rosa

Dx3aMen 1,3 cemectp

3ager 2 ceMecTp

Tomex 2016
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BBenenne

Douz ouenounsix cpencts (POC) spasercs NPHIIOKCHHEM K paboueil mporpaMMe AMCIHILTHHB]
(OpaKTHKH) W npencTaBiser coGoi COBOKYIHOCTb ~ KOHTPOJILHO-H3MEPHTENbHBIX MaTepHalIOB
(THMOBEIE 3amaun (3ajaHAs), KOHTPOJIbHBIE PAbOTHI, TECTHl M Ap.) H METOHOB HX HCITOIb30BaHus,

IpeaHasHauYSCHHBIX s H3MEPEHUA YPOBHSI AOCTHIKEHHS C

oby4denus.
POC 1o

TYICHTOM YCTaHOBJIEHHBIX DPE3YTBTaTOB

AHCUMIUIMHE (IPAKTHKE) HCHOJNB3yeTCS IPH [POBENCHUH TEKYLIEr0 KOHTPOJS

YCTICBACMOCTH M IPOMEIKYTOUHOMH aTTEeCTALMH CTYICHTOB.
Ilepeuens 3akperUieHHLIX 32 MHCOHMILTHHOMN (pakTHKO#) KOMITeTeHIHil pHBeaeH B Tabmune 1.

Tabauua 1 - IMepevens 3akpeniennsIx 3a AMCIMIUIHHON KoOMIIeTeHIrii

Kon

PopMyIHPOBKA KOMIETeHIHH

ITanel GOPMHPOBAHKS KOMIIETERIHH

OK-7

CHOCOOHOCTB K CAMOOPraHH3AMH U
camMo00pa3oBaHHIO

1. JIoymkeH 3HaTh 0CHOBHEBIE CIIOCOGHI
CaMOOpraHM3allMK H caMo00pa30BaHuA.

2. JIOIKEH YMETE HCHONB30BATE CAMOCTOSTEILHO
TIOJTy€HHBIE 3HAHUA IPH OOBACHEHHH Pe3ybTaTOR
9KCIEPHMEHTOB, IPUMEHATh 3HAHHA B 00JIaCTH
GM3UKM 119 OCBOSHUS obuienpodeccHoHaTLHBIX
AHCLMIUIMH H peLlieHH IPOdeCCHOHATBHBIX 3a/1aY.

3. JIomKeH BiiajieTh HABBIKAMH CAMOCTOSTEBHONO
HCHOJIb30BAHNS HCTOUHHKOB MOJTYYeHHS. MHPOPMALHH
B HETUIIHYHBIX CUTYaLUAX.

OIIK-5

CrniocobHocTs peruars CTaHJAPTHEIE
3a/1a49u NpodeccHoHaNbHON
JeATEIBHOCTH Ha OCHOBE
HHDOPMALIHOHHOH H
6ubnmuorpaduueckoii KYJIETYpBI C
NpUMEHEHHEM HHPOPMALHOHHO-
KOMMYHHKALMOHHBIX TEXHOIOTUH U
C y4€TOM OCHOBHBIX TpeOOBaHMUI
HH(OPMaLHOHHOI Ge30nacHoCTH.

1. JIOIDKeH 3HaTh OCHOBHORM Kpyr mpotnem 1o
HAIPaBICHUIO NEATEIBHOCTH, 6a30BbIe NPUHLIHIEI U
METOBI HX PELICHHS, OCHOBHBIE CIIOCO0BI H CpPe/ICTBa
TOJTyeHUs, XPaHEHHs! U 11epepaboTKH MHDOPMALIHH C
HCIIONIb30BAHHEM BO3MOXKHOCTEH COBPEMEHHBIX
HH(OPMaLHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA,
obs3arelbHbIe TpeGOBaHUS HOPMAaTHBHBIX
JIOKYMEHTOB

2. JIo/xeH yMeThb HCIIONb30BaTh METO/IbI NOJTyYeHHS H
c110co6bt 06paboTKH JaHHBIX, HEOBGXOMUMBIX 1S
PeLIEHHA MPoOIIeMBI, HCTONBb30BATH CPECTBA
TIOTyHeHHS, XpaHEeHHS U epepaboTKH HHpOpMALIHH
AT HAlTHCaHUA OTYETOR 110 J1abopaTOpHbIM patoTam.
HcnonbsoBars nporpammet obpabotku u
TpencTaraenss pe3yasTaToB. CTporo BEIIOIHATE
obs3aTenbHple TPeGOBAHHS HOPMATHBHEIX
JIOKYMEHTOB

3. JlomxeH BiajeTs MeTomonorueii TEOPETHYECKUX U
SKCICPUMEHTANBHBIX HCCIIENOBAHHIT 110 HANPARIICHHIO
ACATEIEHOCTH, HABBIKAMH 06PabOTKHU MOy deHHbIX
PE3YALTATOB M HPEACTABICHHUS HX C Y4ETOM
00A3aTeNbHBIX TPeGOoBaHHIT HOPMATHBHBIX
JIOKYMEHTOB
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1 Peaausaums KoMrereHuuii

1.1 Komnerenuus OK-7

OK-7: cnioco6HoCTh K caMoopraHH3auu U caMooGpa3oBaHHIo.

s opMupoBaHus KOMIETEHIMH  HEOGXOIHMO OCYWIECTBHTD psijI  JTANOB.

Ortanel

(bOpMHpOBaHHH KOMIICTCHIIHH, NPHMEHAEMBIS JUISE 3TOr0 BHIBI 3aHATHH H HCIIOJNIB3YEMBIC CpeJicTBa
OLCHUBAHWUA ITPE/ICTABIICHEBI B Tabmauie 2.

Tabsauna 2 — ITansl GpopMUPOBAHHS KOMIETEHIHHA U HCIIOJIb3YEMbI€ CPeICTBA OHEHUBAHHS

Buabi 3ausirmii

* IlpakTuueckue
3aHATHS;

e CamocrosTenpHas
pabota crynenTos

* JlabopatopHsie paGoThL;

* BrinmonHenue nomarniHero
3a7aHus;

¢ CamocrosrenbHas paGora
CTYAEHTOB

Cocras 3uars Ymers Baanern
HCTIONEL30BATH
CaMOCTOATENIBHO HaBbIKAMH
TNOJTyYEeHHEIE 3HAHUS TIPH CaMOCTOSTENBEHOTO
OOBACHEHHH Pe3ysIbTATOB HCTIONIB30BaAHHUSA
OCHOBHbIE CI10CO0BI
IKCTIEPUMEHTORB, IIPUMEHSTh HCTOYHHKOB
Conepxanne sTanos CaMOOPraHU3aliiU U
3HaHHUA B 0O6nacTH GU3UKH MOTYYeHU S
camoo0pa3oBaHus.
IUIS OCBOEHUS HH(}OpPMALHH B
ob1ernpodeccHOHAIbHBIX HETHITHYHBIX
JUCHHITIHE U PelleH S CUTyaLIUAX.
npogecCHOHABHEIX 3a1ay.
e JlaGoparopHrle
e Jleknum; parop

paboThr;

¢ Brmonuenue
JIOMaMiHero
3aMaHus;

e CamocrosTensHas
pa6oTa cTynenTos

Hcnosb3yemsie cpencrea
OLCHHBAHHA

e TecT;

¢ Kourtponsnas paGora;

¢  Komnoksuym;

¢  HupuBugyaneHoe
3a/1aHHE;

¢ DK3aMeH.

® JlaGoparopHas pa6ora;

¢  KoHcnekr
CAMOCTOATEIBHOM
paboTsl

®  3ammra
naboparopHbIx
pabor;

¢ Dk3aMeH.
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4

O6ume XapakTepHCTHKE MOKasaTenei u KPUTEPHEB OLIEHABAHMS KOMIIETCHIIMH HA
BCEX 3Talax IpHUBEACHBI B TabnuIe 3.

Tabanua 3 - O6mue XapaKTepHCTAKH NoKa3aTe el u KpHTEpHEB OLEHHBAHUA KOMIICTEHIIHHA 110

aTanam

Iloxasaren u xpurepnn 3narn Ymers Baaners
O6nanaer Obnanaer nuanazonom
pakTHUECKUMU 1 NPaKTHYECKUX YMEHUIA,
Konrponupyer pa6ory,
. TEOPETHYECKHMH TpebyeMbIX 11s
Otiauno (Buicokmii NPOBOAMT OLIEHKY,
3HAHHAMU B Mpesiesiax | pa3sBUTHA TBOPYECKHX
YPOBeHn) . . COBEPIIEHCTBYET
H3y4yaeMo# obnactiu ¢ | pemenmii, N
MEeHCTBHS paboTsl
TOHUMAHHEM IPaHULl | aGCTparupoBaHus
NPUMEHHMOCTH npobnem
Obnanaer nuanaszoHom Beper otBeTcTBEHHOCTD
3Haer daxTel, NpAaKTHYECKUX YMEHHH, | 3a 3aBeplIeHHe 3aj1a4 B
. NIPUHLHIIEI TpebyeMbIX a1 HCCIIEN0BAHUM
Xopomo (6azoBbIit P ’ peby ’
oBenE) npoueccel, obue perreHus npucnocabnuBaer cpoe
BeHb
yp HOHATHA B Mpejenax OTIPEACTEHHBIX IOBE/ICHHE K
H3y1aeMoH obnactu npodnemM B obactu obcTosTenscTBaM B
HCCIIeIOBAHMS peleHnH rpobiem
O6nanaer ocHOBHBIMU
EHHAMH
YnoBnerBopuresnno ObGnagaer 6a30BbIMH ™ ’ Paboraet nipu npsamom

(noporosrlii yposens)

OOIHMH 3HAHUAMY

TpebyeMBIMM 171
BBITIOJIHEHHS NTPOCTBIX
3a71a4

HabmoneHuu

@opMynHpoBKa moKasarenelt u KPUTEPHEB OICHHBAHUS

Tabnune 4.

NaHHOH KOMITCTCHIINH IIpUBCICHA B

Tab6mmua 4 — Iokazarenu n KPHTEpHH OLICHHBAHHS KOMIICTCHIHH HA TANAaX

ITokazaren u Kpurepuu

3Hars

YMmers

Baagers

Oranyno (Bercoxuii
YpOBeHb)

cBOOOMHO Brajeer
3HAHHAMH O criocobax
CAMOOPraHH3aLHK H
camoobpazosaHus;
NpeACTaniiseT
Criocobsl n
PEe3yIbLTATH
HCTONIb30BaHAA
pa3IHYHBIX METOHOB

¢ ¢cBOOOIHO HAXOMUT H
MPHMEHAET METOADL
peleHuns 3a1ay B
HE3HAKOMBIX
CHUTYaLHIX;

*  ymeer GUIHYECKH U
MaTeMaTHYECKH
BBIPAXKATH, H
apryMeHTHPOBaHO

¢ crnocoben
PYKOBOIAUTE
MEKAHCLHILTHHAPHO
H KOMaHOIf;

*  crobogHoO Bianeer
PasHBIMH criocobamu
CaMOpa3BHTHA U
camo06pa3oBaHHs
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camoobpasoBaHus;
060CHOBBIBACT BBIGOP
METOJIOB /A
pelLeHus
npodeccHoHalbHO
3a/1a4H

JOKA3bIBATH
MONOKEHHA
npeaMeTHOH obnactn
3HAHHA

MOHHUMaeT
BO3MOMHOCTH BCEX
METOIOB
camoo0pa3oBaHHs U
CaMOOPTaHH3ALIHH;
HMmeeT nrybokoe
NpeAcTaBIeHue o

CAMOCTOATELHO
noadbMpaer u roToBUT
JUIA SKCTIEpHMEHTA
Heobxoqumoe
obopynosanue;
MPHUMEHSET MeTO/Ibl

KPHTHYECCKH
OCMEICIIHUBAET

NOJIYYE€HHBIC 3HAHHA,

KOMIICTCHTCH B

3HAET OCHOBHbIE
METOZBI PeiieH s
THIOBBIX 3a/1a4 U
YMEET UX NPUMEHATH
Ha MpaKTHKe

YMEET [1PEACTABIATE
pe3yabTartsbl croeh
paboTet

TIOJIOXKEHHAX peuleHus 3aa4 B Pa3THYHBIX
Xopomo (6azoBblii npeaMeTHoi obnactu HE3HAKOMBIX cutyauusax (paGora B
YPOBeHb) 3HAHMS,; CUTyaIUsX; MEXIHCLUMILUTHHAPHO
apryMeHTupyeT YMEET KOPPEKTHO 1 xomaHze);
BbIGOp MeToza BBIPAXATH U BJIaJIeeT PasHbIMU
peuIeH s 3a/1a4H; apryMEeHTHPOBAHHO criocobamu
COCTaBJIIeT MJIaH 00OCHOBBIBATE NpencTaBIeHus
pelIeHHs 3a1a4H; NOJI0XKEHHU uHbOpMaLUH
rpaguvecku npeaMeTHOH obnacTH
HIUTIOCTPHPYET 3HaHMSA
3ajavqy
JlaeT onpeneseHus
OCHOBHBIX MTOHATHIA;
BOCIIPOH3BOIMT yMeeT paboTath co
OCHOBHEIE CIIpaBOYHOMN
. BJIafIeeT
TIOJIOKEHHS JITEPaTypoOii; .
o TEPMHHONOTHEH
HpeMeTHOH obnactu HCIIONB3yeT .
npeaMeTHOH 0051acTH
3HaHUA,; npHOOpBI, yKa3aHHbIe
YnoBjersopurennHo 3HAHHS;
. pacrnosHaeT B ONIHCaHHHU
(noporoBeIii ypoeens) . cnocobeH KOPPeKTHO
du3nueckue nabopatopHoi
NPeJCTaBUTh 3HAHUA
OOBEKTHI; paboThl;

B MareMaTH4eCKO
dopme

1.2 Komnerenuus OITK-5

OIIK-S: Cnocobnocts pemars CTaHIapTHLIE 320244 NpPodecCHOHATBLHONH JeATeILHOCTH Ha
0CHOBE HH(OPMaHOHHOI 1 GHbAHOrpadHIecKoii KYJIBTYPbI € IDHMeHEHHEeM HH(pOPMAHOHHO-
KOMMYHHKAIHOHHBIX TEXHOJOTHI H ¢ y4eTOM OCHOBHBIX TpeGoBaHHii HH(pOpPMAHOHHOH
OesonacHocTH.
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JUts QOpMHpPOBAHHMS  KOMITETCHIHH HEOBXOIHMO OCYIIECTBUTh psi[l  3TaroB.

6

Jramel

(OPMHPOBaHHA KOMIETEHIMH, HIPHMEHSEMbIE IS TOrO BU/Ibl 3aHATHH M MCIONB3YEMBIE CpEINCTBa
OLICHUBAHUA IIPE/ICTABIIEHB! B TabuIe 5.

Ta6nuna 5— Jransl popmupopanus KOMIICTEHIIHH H HCIIOJIb3yeMbIe CPeCTBA OleHUBAHHS

® [IpAaKTH4YECKHE

e Jlaboparopusle

Cocras 3unarn Ymers Baaners
OcHoBHoi Kpyr Hcrnionp3osars MeTonb!
npoGeM 1Mo MTOJIYYEHHUS U CITOCOOB!
HaNpaBIeHHIO 0GpaboTKi naHHEIX, Merononorueit
JesTeNbHOCTH, Gasoppre | HEOOXOMMMBIX ais TEOPETHYECKHX U
TIPHHIANEL § MeTObl ix | PEHICHHAS PoGieMbl SKCIIEPHMEHTATLHBIX
peleHus, cnone3oBats cpenicsa HCCIIEOBaHUH 110
Cnoco6s! moucka, nomydenns uudopManuy, | HAIPABICHHIO
XpaHeHus " o6paboTku Y CoNb30Bath JEATEILHOCTH,
nBpopMALHH ¢ TEKCTOBBIH peJaKTop I Hagrmamu

Conepskanne >Tanos :zgzg;‘;faHHeM HaIKCAHUS OTYETOB 10 0Gpabork
) naboparopHbIM paboram, | TOTYICHHBIX

BO3MOXKHOCTEH HCIIob30BaTE PE3yNbTaToB U
COBpEMEHHBIX nporpamMy o6paGorku 1 | TPCACTABIEHHS HX C
HH(bOpMaHOHHO- NpeicTaBIeH s YUYETOM
KOMMYHHUKAITHOHHBIX PE3yIBTATOB. 00s13aTeIbHBIX
TEXHOJIOTHH. CTPOro BHITONHATE TpeboBaHmii
Obs3arensuble N — HOPMATHBHBIX
TpeOOBaHHs TpeGoBaHus IIOKYMEHTOB.
HOPMaTHBHEIX HOPMATHBHbIX
JIOKYMEHTOB. JIOKYMEHTOR
o Jlexnuu;

. pabotsr; e Jlaboparopusie
Buasl 3anarnii 3aHATHSL.
e CamocrosTenpHas paboThL
* naboparopHble
pabora cTyeHTOoB.
paboThI;
Hcnoassyembie o Tecr; e JlaGoparopHsie 3amura
CPEACTBA OLICHUBAHUS | o yCTHas Oecena; paboTsr; J1abopaTopHEIX
®  J3K3aMeH. Koncnekr pabort.
CaMOCTOSTENbHOH
paboTel.
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O6I.IIPIC XapaxKTepUCTHKH [1oKa3areinei u KPHTEPHEB OLECHUBAHUS KOMIICTEHIIMH HA

BCEX 3Tanax IpHBeJieHs! B Tabnure 6.

Tabauna 6 — O6mue xapakTepHcTHKY HoKazaTe el | KPHTepHEB OICHHUBAHHUSA KOMIIETEHIIHH 110

JTanam

ITokazareau u

IIPpOCTHIX 3amaqd

3narn Ymern Baapers
KPHTEePHH
Obnanaer Ob6nanaer
(baKTHYSCKMMH U JHANa30HOM
TEOPETHUYECCKUMH [IPAKTHYECKUX
. Kontpompyer pa6ory,
. 3HaHUSIMH B YMEHUH, TpeOyeMbIxX
OTanvHo (BuicokmHii IIPOBOJUT OLIEHKY,
npenenax JUL pa3BHTHA
YPOBe€Hb) . COBEPHICHCTBYET
U3y4aeMoii 001acTH | TBOpYeCKHX .
. NeHCTBUA paboTEI
C IOHUMaHHeM pelienuii,
TPaHHIL abcTparuposanus
IPUMEHHUMOCTH poGieM
O6manaer beper
3HaeT daxrsl, JHANa30HOM OTBETCTBEHHOCTH 3a
IPUHITHUIIE, MIPAKTUYECKHX 3aBEPIICHHE 33124 B
Xopomo (6a3oBprii IpoIecchl, 001 He YMEHHH, TpeOyeMbIX | HCCIenoBaHHH,
YPOBEHbD) IIOHSTHS B JUIA pelieHus npucrnocabiuBaeT cBoe
npenenax OIIpeIeNeHHEIX MOBEIEHAE K
u3yqaeMol obnactd | npobieM B 061acTH 00CTOSTENECTBAM B
HCCIICAOBAHUS pemenuy npobiem
O6nanaer
OCHOBHBIMH
O6nanaer
Ynosaersopureasno YMEHUSIMH, Paboraer npu npamom
. 6a30BBEIMH OOIIIUMH
(noporoBelii ypoBens) TpeOyeMbIMU 1S Habmonennu
3HAHHAMH
BBITIOTHEHHUS

Tabauna 7 - IMoxasarenu u KpuTepHy oneHHBaHMs KOMIETEHLHH HA 3Tanax

Hoxaszareau n

nipobiiemMax u

3ajgaq

3Hartsb YMmern Baaners
KpHTEpHH
Cdopmuposansl Cdopmuposansl ¢ Peanmsyer ycnewnoe u
. CHCTEMaTHYECKHE yMeHHs BeIGopa CHCTEMATHYECKOE
Oranyno (BoIcokHii
) npeicTanieHus o6 3¢ deKTHBHEBIX NIPUMEHEHHE HABLIKOB
OBE€Hb .

P OCHOBHBIX pelreHuii OCHOBHBIX BJIAJICHHSA

COBPCMCHHBIMH
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METOJaX WX peleHus
Croboano Bnageer
BO3MOXKHOCTSIMH
COBPEMEHHbBIX
TEKCTOBBIX
PEeIaKTOpPOB;
Cobonno snajeer
BO3MOXHOCTAMH
COBPEMEHHBIX
nporpamMm
06paboTkn 1
NpeCTaBICHUS
uHQpOpMalLMK;
Ceobonno snaneer
criocobaMu ux
COBMECTHOIO
UCTIOJNIb30BAHUS
3Haet obs3aTensHble
TpeboBaHus
HOPMATHBHBIX
IOKYMEHTOB

YMeeT ¢BOGOAHO
TIPUMEHSTh
BO3MOKHOCTH
COBPEMEHHBIX
TEKCTOBBIX
PeNaKTopoR B
HE3HAKOMBIX
CHTYalMAX;
Ymeer cBoGogHO
MPUMEHSATh
COBpEMEHHEIE
NIPOrpaMMbl
06paboTku H
npeacTaBIecHUs
uHpopmainu;
VYMeer cBoGONHO Hx
COBMECTHO
HUCMOJIb30BATh
‘YMeeT BBINTOIHATE
oba3aTelbHble
TpeboBaHus
HOPMATHBHBIX
JNOKYMEHTOB

MeToJamMu
TEOPETHYECKHX U
IKCIEPUMEHTATLHAIX
HCCIeI0BaHUH
CnocoGeH pykoBOIHTE
MEXAHCLHIUTHHAPHOH
KOMaH0i;

CrobonHo Brajeer
Pa3HBIMH
COBpPEMEHHBIMH
cnocobamu
npeAcTaBICHUA
busHyeckoi
UHDOpMaLHK B
rpacuyeckoii u
MaTeMaTH4ecKoil hopme
CTporo BeINOAHAET
oba3aresbHbIe
TpeboBaHus
HOPMAaTHBHEIX
JOKYMEHTOB

Xopomo (6azoBbrii
YPOBEHb)

CdopmuposaHsl, Ho
cozepxar
He3HauHTeNbHbIE
npobetsr
fIpeJCTaBIeHus 00
OCHOBHBIX
npobnemax u
MeToJax Hx
petueHui
IToHumaer
BO3MO)KHOCTH
COBPEMEHHBIX
TEKCTOBBIX
PeJaKTopoB;
IoHumaer
BO3MOXKHOCTH
COBPEMEHHBIX
[IPOrpaMm
06paboTKH 1
npecTaBIeHHS
uHbopMaImHy;
Ilonumaert, kak
COBMECTHO HX
MOKHO HCITONB30BATE
[Tonumaer, xak

Cdopmuporanbl B
LEJIOM YCTICHIHEIE,
HO CoeprKalme
HE3HAYUTENbHEIE
npobestbl YMeHHs
BbIOOpa

3 beKTHBHBIX
pelieHNH OCHOBHBIX
3anad

VYmeer
CaMOCTOSTENTLHO
NOJIB30BATHCS
COBPEMEHHbIMH
TEKCTOBBIM
pexaxkTopamu;
Ymeer
CAMOCTOATENTLHO
NOJIb30BATHCA
COBPEMEHHBIMH
nporpaMMamu
06paboTku u
npeACTaBIeHHS
HH(pOpMaLNH;
Ymeer
CaAMOCTOATENIBHO

Peanmsyer B uienom
yCIeuHoe, HO
coiepxaliee
HE3HAUHTE/IbHbIE
npobesibl IpUMeHeHHe
HaBBIKOB BJI2J€HUS
COBPEMEHHBIMH
METOIAMH
TEOPETHUYECKHX U
IKCTIIEPUMEHTAJIBHBIX
Hcene1oBaHuH
Komnerenren B
Pa3sTHYHBIX CHTYALIHAX
(pabora B
MEXTHCLHIUIMHAPHOM
KOMaH7e),

Braneer pasHeiMu
crocobamu
TIPENCTaBIICHUS
buzHUeckoi
HHbOpMaIHH B
rpaduyeckoit U
Maremaruyeckoil hopme
Brinonuser
obs3aresibHbIE
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UCTIOJIb30BATE
obs3areNibHbIe
TpeGoBaHus
HOPMATHBHBIX
JOKYMEHTOB

COBMECTHO UX
HCNONB30BATH
YMEET BLINOAHATE
obs3arenbHble
TpeboBaHus
HOPMATUBHBIX
JIOKYMEHTOB

TpeboBaHus
HOPMATHBHBIX
JIOKYMEHTOB

Yaosnersopurennno
(moporoBbl1ii yposens)

Hmeer Heronusie
npejcTarjgeHus o6
OCHOBHBIX
npobnemax M
METOHAaX UX
pelueHHid
INMonumaeT ocHOBHBIE
BO3MOMKHOCTH
COBPEMEHHBIX
TEKCTOBBIX
PeIaKTOpOB;
[MoHumaeT ocHOBHEIE
BO3MOYKHOCTH
COBPEeMEHHBIX
IporpamMm
00paboTku u
[IPEICTaBICHUS
HHbOpMalHMu
Tlorumaer, kax
HCIIOJTb30BATh
obs3aTenbHbie
TpeboBaHus
HOPMATHBHBIX
JOKYMEHTOB

Cdopmuposans! B
LIeJIOM YIOBJIETBOPH-
TeJBHbIE, HO He
CHCTEMAaTH3UPOBAH-
Hble YMeHHs BbIbopa
3 dexTuBHBIX
PeIIEeHHH OCHOBHBIX
3ana4

VYmeer paGorats ¢
COBPEMEHHbIMH
TEKCTOBBIMH
pelaKkTopamu;
Hcnoneayer
COBPEMEHHbBIE
IpOrpamMMer
o6paboTku u
NpeCTaBIIeHus
HMHQOpMaIHH;
Vmeer npeacraBnsats
pe3yneTatel cBoeii
pabotsi

YMeeT BBHIOIHATE
obs3atennuble
TpeboBanus
HOPMAaTHBHBIX
JIOKYMEHTOB

Peanmsyer B uenom
VAOBJIETBOPHTENBHOE,
HO He
CUCTEMAaTH3HPOBAHHOE
[IPUMEHEHHE HABLIKOB
BITAJICHHA
COBPEMEHHBIMH
METONAMH
TEOPETHUYECKHX H
IKCIIEPHMEHTAIbHBIX
HCCIIETOBaHUA
Bnaneer
TEPMHHOJIOTHEH
npeaMeTHol obaactu
3HaHHS;

CrniocobeH koppekTHO
MpeACTaBHTH
HHpOpMAaLHIO B
rpadHyeckoi u
Maremarudeckoit hopme
CnocoGeH BBINOTHUTE
obs3arenbHble
TpeboRans
HOPMAaTUBHBIX
IOKYMEHTOB

IIJIH peanu3anumu BBILICTICPEYHCIICHHBIX

MaTepHaIbl:

— THIIOBBIC KOHTPOJIbHBIC 3a/aHHd WM HHLIE MaTepHalibl,

2 TunoBbie KOHTPOIbHBIE 3a0aHHS

3amau 06Y‘I€HI/I}I HCIIOJIB3YIOTCA clienyronue

HeOOXOMUMBIE NI OIEHKH 3HAHUIA,

YMEHHH, HABBIKOB W (HJIH) OIBITA ACATENBLHOCTH, XapakTePU3YIOWHX 3Talbl (GOpPMHPOBAHHS
KOMIICTEHIIMH B IIpollecce 0OCBOCHHS 06pa3oBaTebHO IIPOrpaMMBbl, B COCTABE:

2.1. Tecm:

2.1.1. Temst mecmosvix 3adanuii din HpaAKMuUYeCKuUX 3aHAmMUIL:

1) Kunemaruka nocrynarensnoro u BpalnareNbHoro ABMIKEHUS.

2) JuuaMuxa HOCTYTIATEILHOTO H BPaIlaTeILHOTO JIBUXKCHHUY.
3) Paborta, sueprus u 3akoHbI COXpaHEeHHUs B MEXaHHUKe.

CornacosaHa Ha noprane Ne 382




10

4) MonexynspHas dusuka. KiaccHyeckne cTaTHCTHKH.

5) Ilepsoe navano tepmonunamuxn. M3onpoueccsr. Temmo8MKoCTb.
6) Bropoe nasano repMonunamMuxs. JHTPOIHS.

7) DnekrpocTaruka.

8) IocTostHHbIN eKTpHYECKHiT TOK.

9) Marunurtocraruxa.

10) Cuna Jlopenna u cuna Amnepa.

11) SIsnenue snexrpoMarnuTHOM HEAYKIHH. Pabota n JHEprus MnoJs.
12) l'apmonnveckue xonebanus.

13) CoGonHsle u BHIHYKAEHHBIE KONEOanHS.

14) Bonubl. Dddexr Jonnepa.

15) UaTepdepennus ceera.

16) Hudpakius.

17) Honsipuzanus.

18) Tennosoe uznyuenue.

19) Bremnuii dotosddexr.

20) Dddexr Komnrona.

21) KopryckymspHO-BOIHOBEIE CBOMCTBA MHKPOYACTHIl. ATOMHBIE CIIEKTPEI.
22) DneMeHTHI KBAHTOBOI MEXaHHKH.

2.1.2 Ilpumep mecmoeozo 3adanus ona RPAKMUYECKO20 3AHAMUA:

ATOMHDIE CHIEKTPBI  ATOM Bojopoia. BAPHUAHT 1

2m
1. CraumonapHoe ypaBHeHHe [Upenunrepa B o6wem ciyuae umeer sung AW + 3 (E-U =0,
h

e U- NOTCHLHAIBHASA DHEPT U MHKPOYACTHIILI. S.HCKTpOHy B aTOMeE BOOpOJa COOTBETCTBYET YpaBHEHHE. ..

o'w 2m v 2m ma?*x?
) —%+—E¥Y=0; ) —+—(FE-———)¥=0;
ot w? o’ hz( 2 )
2
3)A\P+—2'—;1~E‘P=O; 4)A‘P+£’2£(E+ ¢ W =0
h h dreyr

2. Ha pucyHke u3o0paseHsl CTaLMOHAPHbIE OPOUTEI aTOMa BOAOPOAA COMIACHO MOAETH bopa, a taroke
M300paKEHb! TIEPEXOMIbI JIEKTPOHA C OAHOMN CTaLUHMOHAPHON OPOHTEI HA IPYTYIO, COMPOBOXKAAKOLIHECS
H3TyHeHUeM KBaHTa SHepruM. B ynerpadmronetosoii ofnactu >TH nepexons! naor cepuro JlaliMana, B BUAMMOM
- cepuio banbmepa, B uHdpakpacHoit — ceprio [Mawena.

Haunbonbieli yacrore keanta B cepun Banbmepa COOTBETCTBYET
TIepPeXOLl. ..

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

n=3
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3. InaBHOe KBaHTOROE YHCJIO 1 ONIpeaesserT. ..

1) opueHTaio 3eKTPOHHOro 06naka B MPOCTpaHCTBe; 2) dpopmy onextponnoro obnaka; 3) pasmepsi
SEKTPOHHOTO 005aka; 4) COOCTBEHHBIN MEXAHHUYECKUE MOMEHT.

4. 3axoH COXpaHCHHSI MOMEHTA HMITYJIbCA HAK/IaJbiBaeT OrpaHAYCHHUA HAa BO3IMOXKHBIE NEPEXOabl ICKTPOHA

S D d f B aTOME C OIHOTO YPOBHS Ha Apyro# (npasuio orbopa).
4 -_—}=/— B snepretuyeckom cniekrpe atoma Bogopona (cMm. puc.)
3alpeIleHHbIM NEPEX0IOM ABJISETCS. . .
3 1) 4s—3p; 2)4f—3d; 3)3d—2s; 4)2p—1s
2

5.
E,’B n Ha pucyHke u306paxeHs! sHepreTHdeckme YpoBHH atoMa
0 oo BOMOpOZa COMmIacHo Mosiesu bopa, a Takoke yCI0BHO H306paXKeHsI
054 5 HEePEXONIbI 37IEKTPOHA ¢ ONHOTO YPOBHS HA APYTOH,
’

COIpPOBOXIAIOMIHECS H3JTyYEHHEM KBaHTa 3Hepruu. B

-0,85 4 YABTPaHONETOBOH 061ACTH 3TH Nepexopl AAKOT cepHro Jlalimana,

-1,51 3 B BUIMMOH o6nacTu farot ceprito banbMepa, B vH(ppakpacHoH
obnactu gator cepuio Iairena.

-3,40 2 a p

14422 OTHowLIeHHe MUHHUMANTBHOM YaCTOThI KBAHTA SHEPTHH CEPHH

JlaliMaHa K MakcHMalbHOI YacToTe KBaHTa SHEPrHU CepuH
Banbmepa pasHo. ..

1128 2)30: 3)40: 4)54: 5) 72

2.1.3 Temor mecmossix 3a0anuii 01 AabopamopHbix 3aHaAmuil:
1) Kunemaruka paBHOYCKOPEHHOTO BpallieHHS
2) [Munamuxa mastauka O6epGexa
3) HWsyuenue pacupenenenus Makcseia
4) H3MepeHue yleNBHOTO 3I€KTPHYECKOTO COMPOTHBIEHHS METATIOB
5) W3sydeHHe MarHUTHOTO IONIS KPYTOBOTO TOKA
6) Onpenenenne yaenbHOro 3apsaaa 3MeKTPOHA METOIOM MarHeTpoHa
7) Hi3ydeHue 3aTyXarOIIuX 3MeKTPOMArHUTHBIX KOJeGaHuii
8) MUsyuenue untepdeperunu nazeproro manyderus. Omwrr FOura
9) Hs3yuenne 3aBUCHMOCTH SHEPIeTHYECKOH CBETHMOCTH CEPOro Tella OT TEMIIEPATYPbl
10) Brewnnit porosddext. U3yuenne 3akona CtoneTopa u mposepka bopmyiiel
DiHImTelHa
11) Usyuenue cnextpa atoma Bojopona. (ITocrosunas Punbepra)
12) TlpoBepka COOTHOMIEHHS HEONPEISICHHOCTEM Ui (POTOHOB
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2.1.4 Ilpumep mecmoesozo 3adanun ona Na6opamopHozo 3aHAmMuUA:

ONPEAEJIEHUE YIEJbHOIO 3APSIJIA JIEKTPOHA METOOM MATHETPOHA
Bapuaur 2

1. ITo xaxoif TpaekTOpun ABUKETCA B 0BIIIEM Ciydae 3apsDKCHHAs YacTHIA B OJAHOPOJHOM
MAarHuTHOM 1oJe?
Otsetpi: 1) o npsimoii;  2) mo napaGorne; 3) no runepOone; 4) no
CIHPAIIH; 5) M0 OKPYKHOCTH.

2. [lapannensHo NpsSMOMY NIPOBOHUKY Ha HEKOTOPOM PAacCTOSHHH
OT HEro, ABHXETCS CO CKOPOCTBIO  3IEKTPOH. YKa3aTh Ha PHCYHKE
Hanpassienue cuibl Jlopenna, neHCTBYIOMEH Ha 2MEKTPOH, €CIIH 10
MPOBOJHUKY HYCTHTH TOK 1.

o 3. Tpu yacTHIb! ¢ OAMHAKOBBEIMH MACCAMH H 3apSIaMH BIIETAIOT B
Uz
g OMHOPO/IHOC MAarHUTHOE IOJI€ ¢ Pa3HBIMH CKOPOCTSAMH, KaK IMOKA3aHo Ha
e — pucyske. IlpuuéMm  v;<w, < ;. Kak cooTHocsTCS MexIy coboif ux
~ B
> nepuoasl Bpamenus 717
e & o
9 9 gq

OrtBetn: 1)T1<T2<T3; 2)T1>T2>T3; 3)T]=T2=T3;

4) Jlns oTBeTa JAHHBIX HEJIOCTATOYHO.

4. MUKpOYaCTUIBI BIETAIOT B O/IHOPO/IHOE MarHUTHOE ITOJIE C
— 4 NOCTOSHHOH CKOPOCTBIO, KaK IMOKA3aHO Ha pucynke. Kakoii 3apsn
B
HMEIOT YaCTHLIBI?

q
: Aq=+q 6)q@=+q B)q=-+q;

\‘ NDQ=-q NDGp=-¢ e)qs=-q

x)q; =0; 3)qp=0; u)qs;=0.

Otsetsr: 1)a,6,B; 2)nme;  3)x, 3, u 4)a,e,3;  5)B,03  6)6,K, W

5. Kakoe 13 npuBeJeHHBIX HHXKE BBIpa)KEHHH 1Ipe/ICTaBIseT coboi CHITY, NEHCTRYIOIIYIO HA
TIOJIOKUTEIIEHO 3aPIKEHHYIO YaCTHILY, NBHIKYIIYIOCA OTHOBPEMEHHO B SACKTPHYUCCKOM U MArHUTHOM
oJsIx?
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2.2 Tembl Konmponwusix pabom:

1) Mexanuka

2)  Monexynapras pusnka u TepMOIMHAMEKA
3)  DuexkrpocraTtuka

4)  Dnexrtpuyeckuii Tox

5)  DnekTpoMarserHsm

6)  Kose6auus u BosHbI

7)  BousHoBag ontHka

8)  KsanrtoBas ontuka

9) ®usuka aToMa

10) ®wu3zuka atomHoro sapa

2.2.1 ITpumepsl Konmponvusix pabom.

Buaer Ne 10
Moaexyasipaas ¢puznxa u TepMogHHaMHaKa

1. KoHueHTpauus renus yBenauamnace B 4 Pasa, 1IpH 3ToM HanGolee BEPOATHAA CKOPOCTh YMEHBUIHIACK
8 4 pasa. Kak usMeHuI0ch naBienue renns?

2. Ilpu anuaGatuyeckom PacIMpeHHH xj1opa ero o6beM yBenuumics B 5 pas. Kakoit TIPH 9TOM cTaa
TEMIIepaTypa rasa, eciid BHa4ase oHa paBHsiacek 300 K?

3. Crepikenb, packpyueHHsIit 10 yrioBoi CKOPOCTH O BOKPYT OCH, NPOXO/ALIEH YepeB ero cepeiuny
(J=ml*/12 ), ocranaenupaercs 0K JeHCTBHEM CHitbl Tpenus. Ecnu PacCKpyTHTB 3TOT CTepKEHD 110 TOM 3Ke
CKOPOCTH () BOKPYT OCH, MPOXOAsIIeit uepes ero konew (J= ml%/3 ), ¥ OCTaHOBUTB, TO H3MEHEHHE 3HTPOITUH
Bcenennoit Gymer ...  6omble Wi MeHBIIE OTHOCHTENBHO TIEPBOTO ClIyYas, BO CKOJIBKO pa3?

4. Onpenennre OTHOCHTENIBHOE YHCIIO MOJICKYJI Irasa, CKOPOCTH KOTOPBIX OTIHYAIOTCH He Gonee, yeM Ha
7 MPOLIEHTOB OT cpexHeit apudMeTHUecKoi CKOPOCTH.

5. Harpenu IJIoTHO 3aKpEITHIi COCyA ¢ BonoponioM. JlaBnienue yBenuuunock B 4 pasa. Kak uaMeHHIacs
CPEAHss KBAPATHYHAs CKOPOCTH ABHXKEHUA MOJIEKYT?

6. Onpenenure Temmneparypy BOZ0OpoOZa, MpH KOTOPO#i ckopocTaM vi= 600 M/c u v,= 1800 m/c
COOTBETCTBYIOT ONMHAKOBBIC 3HaYeHHA QYHKLHU pacripesnesnenus Makcseiuia fiv).

7. Ipu koMHaTHOM Temnepatype (300 K) MbUIMAKH B3BeLIeHD! B BO3dyXe Ha BbicoTe h = 1 M oT nona.
Onpepesnute Maccy IBUIMHKH, €CIIH H3BECTHO, YTO KOHLICHTpaLUs MBUTMHOK Ha BeicoTe h oTHuaercs ot
KOHUEHTpALKM y nosna B 10 pas.

buner 19
KoJie6anus v Bo/IHBI

l. MarepuanbHas Touka maccoii 0,2 kr COBEpUIACT KOJeOaHHs 110 3aKOHY S(1) = 0,2c0s(3001+2) (m).
Onpenennts B kKH aMIuHTy1HOE 3HAYEHME CHTH, AEHCTBYIOWEH HAa MaTEPHATIBHYIO TOUKY.

2. DHeprus KOHAEHCATOPa B KONeOaTeNbHOM KOHTYpE B KaKOH-TO MOMEHT BpeMeHH pasHa 2,5 k. PoHo
HCpe3 NCPHON SHEPTHsA 3TOro KOHAeHcaTtopa paeHa 2,4 JDx. HeMmy paBHa H0GPOTHOCTD KONEHATENBHOrO
KOHTypa?

3. Marepuanshas Touka COBCpLUaeT rapMOHHYeckHe kosedanus ¢ yactoroit 0,5 ', B HauaibHbIH
MOMEHT TOUKA HAXOJMJIACK B MOJIOKEHHH PABHOBECHA M JIBHTanach co CKOPOCTho 20 cmic. Onpenenuts B cM
aMIUTHTYy CMEILEHHA TOYKH.

4. B cucTeMe mpoMCXomaT 3aTyxaioime konebaHus. 3a BPEMS, B TEYEHHE KOTOpOro coBepiiaercs 100
KojiebaHuH, aMIUIMTY1a yMeHbIaeTcs B 2,72 pa3sa. OnpesieuTh norapudMudeckuii TeKpeMenT KoseGaHHil.

5.B Bakyyme BIOME OCH X pACTIPOCTPaHAIOTCA [BE MNIOCKHE ONMHAKOBO HOJISIPU30OBaHHbBIE
SNICKTPOMATHUTHBIC BOJTHBI, 3TEKTPHYECKHE COCTABIIAIOLUHE KOTOPBIX H3MEHSIOTCS 110 3aKOHY

E, = E, cos(t — kx) u E, = E, cos@t - kx + ¢) .
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Haiftu cpenHee 3HaueHMe IIOTHOCTH MOTOKa SHepruu. Pacuér npomseectw ans aMmmMTynsl K,
paBHo# 210 B/m, 1 pasnocty das ¢ = n/4.

2.3. Temst korroxkeuymos:
1) Mexanuxa;
2) Monexynsphas $hu3HKa H TEpMOIHHAMHKA;
3) DiexTpocraTHKa, DIEKTPHUCCKHIT TOK;
4) DneKTpoMarHeTHusM;
5) Konebanus u BosnHbL;
6) BosHoBas onruka;
7) KsanrtoBas onTHka;
8) ®usuka aroma;
9) ®u3uka aTOMHOrO spa.

2.4. Cnucok unousudyansueix meopyeckux 3adanuii:
1) Kunemaruka MaTepHaTbHON TOYKH.
2) JluHamHKa IOCTYNAaTeNbHOTO U BPALIATETHHOTO IBIKCHESL.
3) 3akoHBI cOXpaHeHHS.
4) Krnaccuueckue cTaTHCTHKH.
5) VYpaBHEHHE COCTOSHHS HACATLHOIO rasa, M3onpoueccer.
6) IlepBoe HawaIO TepMOIMHAMHKH.
7) Durponus, Bropoe HaYam0 TEPMOAMHAMIKH.
8) 3akon Kynona. HanpsxéuaocTs 3JIEKTPHYECKOTO MOJI.
9) Tlotenuman 1 paGoTa 3MEKTPHUECKOTrO MOJIS.
10) IMocTosiHHBIN 3MeKTPHYECKHil TOK.
11) Maruurocraruxka.
12) JIBmxeHue 3apAn0B U TOKOB B MATHHTHOM IOJIe.
13) DnexTpoMarHuTHAS HHIYKIMHS.
14) KoneGanus u BOTHEL
15) Hnrepdepennns.
16) JTudpaxmms.
17) Tonspuzanus.
18) Temnosoe usnyuenue.
19) Buemmnnit porospdexr. dpdexr Komnrona.
20) ATOMHBIE U PEHTIEHOBCKHE CIIEKTPBL.
21) Mertanbl, no1ynpoBOgHHKY, JHBJICKTPHKH. 30HHAS TEOpH4.
22) KBaHTOBBIE CTATHCTHKH.
23) ®usuxa aTOMHOTrO AIpa

2.4.1 Hpumep unousudyansnozo meopueckozo sadanun:
Iorenunan u paGora >nekTpHvecKkoro nos
buser 5
1. DnexTpoH, IBHrasch U3 COCTOSHHS MOKOS B BNEKTPUYECKOM II0JIe, JTOCTHT ckopoct 1,5-10°
KkM/c. Kakyro pasHOCTb HOTeHIHATOB PO DIEKTPOH?

CornacosaHa Ha noprane Ne 382
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2. Mertamyeckuii map pamaycom 61 MM H ¢ HOoTeHLHaNOM 469 B OKpYXaroT He3apssKeHHOM
ceprueckoit 06010uK0l pamnycom 452 mm. Kakum OyzleT moTeHIHall niapa noce Toro, Kak oH Oyner
coeHHEH ¢ 060109KOi?

3. JlBa TO4EUHBIX 3IeKTPHYECKHX 3apsiaa 56 ukm i 10 uKn HaXoIATCS B BO3AYXE HA PACCTOSHUH
42 oM apyr or apyra. OnpemenuTs NOTEHIHANT TOJIA, CO3AaBAEMOTO 3TUMH 3apsAfaMH B TOUKE,
HAXOZANIEHCS Ha paccTosHUM 60 cM OT nepBoro 3apsiaa u 61 cM oT BTOPOTO.

4. Paamycel 1Byx NpoBOISIIMX KOHICHTPHYECKHX chep 44 oM u 232 oM. Ha xaxmoi
PAaBHOMEDHO pacripeneneH 3apsia 277 uKn. Haiftu pasHocTs notennuanos Mexay chepamu.

5. BecKOHeYHO MUMHHBIH NpsMoil IPOBOIAUIMA UHIHHADP paguycoM 1521 Mk PaBHOMEPHO
3apKEH ¢ JINHEHHOH IUIOTHOCTBIO 3apsiaa 8 HKn/M. Onpenenuts PasHOCTH MOTEHIHANOB ABYX TOYEK
9TOTO [OJI, HAXOJAIINXCA Ha PAaCCTOSHAU 44 MM 1 261 MM OT NOBEPXHOCTH LHJIHHApA.

6. Onpee T NOTEHIHAT Ha PACCTOSHHH 31 MM OT OCH OHOPOAHOIO OECKOHEYHO UTMHHOTO
AHINEKTPUIECKOTO CTepkHA (¢ = 15) pammycom 15 MM, ecnm CTEPXKEHBb 3apsDkeH ¢ OOBEMHOM
miotHOCTHI0 20 MKK /M. TToTenmman Ha ocu CTEPKHS NPHHATL PABHBIM HYITIO.

7. TloTeHIHMan 5IEKTPHYECKOr0 MONS HMEET BUI ¢@= 10(x2 + y2)+2022 (B). Haittu wmomyns

HANPHKEHHOCTH IOJISL B TOYKE C KOOPAMHATAMH: X =544 cMm, y=261cM,z=374 cMm.

Hurepdepennus
buner 12

1. BEIYMCIHTS B HM JUTHHY CBETOBO BOJIHBI B OIBITE ¢ Ounpusmoit dpeHests, ecu paccTosHue
MEXIy MHEMBIMA H300paXXeHHsIMH HCTOYHUKA CBETa paBHo 1,22 mMm. Ha 9KpaHe, pacHoJI0KeHHOM Ha
PacCTOAHUH 1,5 M OT MCTOYHHKA CBeTa, HAGNIONAIOT CBETIIBIC U TEMHEIE TIONIOCHI, OTCTOALIHE APYT OT
JApyra Ha 0,38 mm.

2. B onsrre FOHra ogna u3 menei 3aKpBITa CHHHM (DHIIBTPOM, a BTOpas — KPacHBIM. byner nu
TIpH 5THX YCJIOBHAX HAOMIONATECS HA S5KPaHe HHTephepeHHOHHAs KapTuHa?

3. Ilpospaynas iéHKa TOMIHHOM 5,804 MKM W3 MarepHaila C rmokasarejieM npeiomienus 1,49
OCBCIIACTCSA PACCESHHEIM COJHEYHBIM CBETOM. MOXHO Jiw, paccMatpuBasi IUIEHKY B OTPaXEHHOM
cBeTe, HabMonaTh HHTEpGEPEHIHOHRYIO KapTHHY?

4. B Toukax 4 u B HaxomsaTcs KOI€pCHTHBIE HCTOYHUKH CBETOBBIX BOJIH C JUTHHOH BOJIHEI 659 HM.
Ha cxonbko pannan usmenntes pasnocts $a3s xoneGanuii, npuXoafIMX B TOYKy O, ecyiu Ha iyt AQ
[IOMECTUThL MNEHKY TOMUMHOH 1,652 Mxm? [InéHka W3roToBjIeHa M3 Marepuajga ¢ IOKasarejaeMm
npenomiieHus 1,48,

5. HaliTi B HM HAMMEHbBUTYIO TOJIIMHHY MBLTLHOIM TUIEHKH, TIPH KOTOPOI MOTLYT CTaTh 3aMeTHBIMH
UHTeP(EPEHIHORHBIE IIBETA IIPH PACCMATPUBAHHH TUTEHKH TI01 yrimoM 75 rpan. x mwiénke. [Tokasaresns
TIPCJIOMIICHHS. MBUIBHOH XMIKOCTH paBeH 1,34, BUIUMEIH CBET JICKHT B Juanaszone ot 476 M 10
634 um. Habmonenue Benercs B npoxozsimeM ceete. OTger OKPYTJIMTH [I0 IIEJIOT0 YUCTa.

6. OnpenenuTh NPeIOMISIOMHH YTON CTEKIIHHOIO KJIHHA, €CJIH IIPH HOPMAJILHOM MA4JI¢HHH Ha
HCTO MOHOXPOMAaTH4eCKOTO CBETa C JUIHHOM BONHBI 457 HM YHCIO HHTEPPEPEHIMOHHBIX T10JI0C,
IPUXONAIHXCA Ha 1 cM, pasHO 19. ITokasarens mpenoMieHus cTekna s YKa3aHHOH JUIHHBEI BOJIHBI
1,5. Oter mars B cexynnax. Ipnusts, uro 1 paman paseH 2-10° cexk.

7. Jlna yMeHbINEHHs IIOTEPh CBETA H3-3a OTPaXX€HHUS OT IIOBEPXHOCTH CTEKJA IOCEHHEe

TIOKPBIBAIOT TOHKAM CJIOEM BEILIECTBA C [OKA3aTesieM IPENOMIIEHHS, PaBHBIM 7, Tie 1 moKasarels
TIPETOMIICHUA CTeKNa. B sToM crydae aMIuHTYIs!l cBETOBBIX KoseGaHwii, OTPaXKEHHBIX OT 0OEHX
MOBEPXHOCTEH CNosL, OnuHaKoBeL [Ipn kakoH MHHHMATBHOM TONIIHHE Clios OTpaxarebHas
CHIOCOOHOCTD CTEKNA B HAIIPABJICHHH HOPMAJH OYET paBHa HYJIO JIUIst CBETa ¢ JUIMHOH BOTHBI 434 HM?

Ipuusate n=1,5.

2.5. Cnucok nabopamopusix padom:
1) KuHemaTHKa paBHOYCKOPEHHOTO BpalleHHs (MasTHHK O6epbeka)

2) Juuamuka MastHHKa Obepbexa
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3) Hsyuenue pacnpenenenus Makcpemna

4) U3sMmepenue ynensHOro 3eKTPHIECKOTO COMPOTHBIICHHS METAIOB

5) HW3yuyeHue MarHUTHOrO 10JI KPYTOBOI'O TOKA

6) Orpenenenue yaeapHOro 3apsia dMeKTPOHA METOIOM MarHeTpoHa

7) W3yuenne 3aTyXarOUIMX 31€KTPOMArHHTHBIX KONeOaHMIH

8) Hsyuenue untepdepenuun naseproro manyderns. Onprr IOura

9) H3yueHue 3aBHCHMOCTH SHEPIreTHYECKOH CBETHMOCTH CEpOro Teja OT TeMIIepaTypol

10) Baemmnuit potospdexr. Usyuenne 3akona Ctonerosa u nposepka GopMyJisl DifHINTeHA
11) Usy4enue cnexrpa aroma ogoposa. (ITocr. PunGepra)

12) Ilposepka coOTHOIIEHHS HeONpeAeNeHHOCTel I (POTOHOB.

2.6. Temol 0na camocmoamensroii pabomo.:
1. Kunemaruka.
2. JluHaMHKa HOCTYHATENBHOTO IBHKEHHS.
3. luraMuKa BpalllaTeIbHOTO [{BHIKCHHUS.
4. Moneky:nspHas gusnka.
5. Kiraccuueckue craTHCTHKH.
6. Tepmomnnamuka.
7. DNeKTpoCcTaTHKA.
8. [TocTosHHBI TOK.
9. MaruuTHOe 10JIe B BaKyyMe.
10. MarsuTtHOe nosie B BelecTse.
11. YpaBuenus Maxcsesna.
12. KoneGanns.
13. Bonssl
14. Bonxosas onrtuka.
15. Aromuas dusuxa.
16. KBanToBas MexaHuka.
17. KBaHTOBEIE CTATHCTHKH.

2.7. Crucok 60npocos Ha 3auém u IKIAMEHAYUOHHBLX eonpocos:
1 Cemectp.

1. BeeoOumit xapaxtep 3akoHOB pupomst. Pois dusiku B HayKe H XH3HH, B GopMHpoBaHuH
IpoQeCCHOHANBHBIX 3HAHHU.

2. OcHOBHbBIE KHHEMATHYECKHE XAPAKTEPHCTHKH JBHIKEHHSL: CKOPOCTb H YCKOPEHHE.

HopmanbHoe u Tarrenmuaisnoe ycxopentue.

Kunemaruka BpamiarenbHOrO ABIKEHHS: YIIIOBas CKOPOCTD H YIJIOBOE€ YCKOPEHHE, HX CBA3b C

JIHHEHHOH CKOPOCTBIO H YCKOPEHHEM.

VHepuHaibHble H HeHHEPUHATBHBIE CHCTEMBI OTCYETA.

3akons! HetoToHa.

3aKOH COXpaHEHHUs MUMIIYJIbCa.

Kunetuueckas sueprus.

9. IloTeHuuansHas SHEprusL.

10. Ceasp Mex Ty HOTEHUMATBHOI YHeprueil u cuIoit.

11. 3akoH coxpaHeHHs! MEXaHUYECKOH JHEpIHH.

12. Jlnnamuka Bpamare/IbHOTO ABHEHHS TBEPIOTO Teja.

13. MomeHT unepuun.

14. MoMeHT cHiIbL.

15. MomenT ummynsca.

:;:.w
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16. 3aKkoH coxpaHeHHS MOMEHTA HMITYbCA.

17. TpexmepHoe BpaineHue TBepaoro Tesa. IHpockorl.

18. Iocrynarsr DitHinTeHHA.

19. Ilpeo6pazosanus Jlopenna.

20. OTHOCHTENBHOCTD NIOHATHH: OIHOBPEMEHHOCTD, [UTHHA, IIPOMEXXYTOK BPEMEHH,

21. PenaTHBHCTCKHE BBIPAXKEHHUS UL HMITYIIbCA, KHHETHYECKOH H MOJIHOM JHEPruH.

22. B3auMOCB#3b MacChl M SHEPTHH. DHEPIrUs IOKOA.

23. TlpuHLMI 5KBUBAIEHTHOCTH CHIT HHEPLMH U CHJI TATOTEHHS.

24. OcHOBHBIE NONOKEHHS 0BLIEH TEOPHH OTHOCHTEIBLHOCTH.

25. YpaBHeHHS COCTOSHUS HAETHHOIO rasa.

26. M3onponeccs! HAeAILHOTO rasa.

27. TennoeMKOCTb HACAILHBIX [a30B, YHCIIO CTENEHEl cBOGOIBI. VYpaBHenue Maitepa.

28. CropocTu razoBeIX MosteKyn. DyHKIHA pachpeesienns Makcsenna o IIPOEKILIHAM H
abCOMIOTHBIM 3HAYEHUSM CKOPOCTEil.

29. ®yuxuusa pacupenenenus bonsumana. bapomerpuueckas ¢dopmyna

30. TepmomuHamMuyeckue GpyHKIHH.

31. Ileproe Hava10 TEPMOAHHAMHUKH.

32. Iuxn Kapno.

33. Durponus. CTaTHCTHYECKHIH CMBICT SHTPOIIHH.

34. MI3MeHenHe SHTPONMH IPH OOPATHMBIX M HEOGPATHMBIX nporeccax.

35. Bropoe nHauano tepmoaunamuky. [TpuHmumn BO3PACTaHMs SHTPOIIHH.

36. CymHocTh npoGnems! TemwtoBoit cMepti Beenennoit.

37. Tperbe Haya10 TEPMOTHHAMHKH.,

38. DnexTpuyecKuii 3apsi1. 3aKOH COXpaHEeHHS AIEKTPHYECKOTO 3apsa.

39. 3axon Kynona.

40. HanpsixE€HHOCTE 3IEKTPUYECKOTO OIS,

41. Cunosble JIHHHY.

42. IIpHHIMII CYTIEPIO3UIHH SNEKTPHUECKUX HOJIEH.

43. Teopema Octporpazckoro-I'aycca ans Bektopa HaNPsHKEHHOCTH IEKTPHYSCKOTO II0JISI U ee
HUCIIOJIb30BaHKE JIJIS PACHETA JIEKTPHUECKUX TONEE.

44. Ilorenuuann.

45. CBsi3b MeXTy HaNPsDKEHHOCTHIO BMEKTPOCTATHYECKOTO [OJIS M HOTEHIIHAIOM.

46. PazHOCTh MOTEHIHANIOB.

47. Llupkynsuus BeKTOpa HAIPSKEHHOCTH JIEeKTPOCTATHIECKOTO TIOJISL.

48. ITonapu3amust AU3NEKTPUKOB.

49. CerHEeTOANMEKTPUKH.

50. BeKTOp 5/EKTPUYECKOTO CMELIEHHS (JeKTPUYeCKast HHIYKLHS).

51. IloTok BeKTOpa MEKTPHYECKOIO CMEIIEHHS.

52. U3menenne sektopoB E i D Ha rpanute paszena 1Byx JHUIIEKTPHKOB.

53. CBOHCTBO 3aMKHYTO# IIPOBOASAIIEH 06OIOUKH.

54. Dnexrpoémrocts. Konnencaropsl.

55. CoenlMHEHHE KOHIEHCATOPOB.

56. DHeprus 3apsHKeHHOTO IPOBOIHHKA.

57. OHeprus 3apsKeHHOTO KOHAEHCATOPA.

58. DHeprus aMeKTpHYECcKOro Mosis.

59. TlocToSHABIH 3IeKTPHYECKHH TOK.

60. [TnotHOCTH TOKA.

61. DnekTponBIKyIIas cuia.

62. O606ménHsI 3akoH OMa [T HEOJHOPOHOTO YYACTKA ICITH.

63. IlpaBuna Kupxroda g pasBeTBIEHHBIX Lered.

64. MomHocTs ToKa.

65. 3akon Jxoyns-Jlenna

CornacosaHa Ha noprane Ne 382



18

2 Cemecrp.

BexkTop MarHuTHOH HHIYKIHH.

3akou buo-Casapa-Jlamnnaca u ero npuMenenue K pacYéry MarHUTHBIX MOJEH.

JIBMOKeHHE 3apAKEHHBIX YACTHII B 3MEKTPOMATHATHBIX TIOJISX.

Teopema I'aycca st BeKTOpa MArHHTHOM MHAYKLHH.

Teopema o IMPKYIALHH BEKTOpa MATHHTHOM HHIYKIMY H e& MPHMEHEHHE VI PacaéTa Nosei.

ITone conenonaa u Toponaa.

Cuna Jlopenna.

Cuna Amnepa.

KonTyp ¢ TOKOM B MarauTHOM mosie.

10. Oddexr Xomnna.

11. HamarnnyerroCTS. Hanpsk@HHOCTE MArHETHOTO T10J151. MarHuTHAS [IPOHUIIAEMOCTD CPEBI.

12. Teopema 0 OHPKyIALMA BEKTOPA HAPSIKEHHOCTH MATHHTHOTO [OJS.

13. Jluamaruerusm.

14. IlapamarneTusm.

15. PeppomarneTusm.

16. PaGoTa 1o mepemerueHnto NPOBOIHAKA ¢ TOKOM B MATHHTHOM HOJE.

17. SlBnenue aneKTpOMarHUTHON HHIYKIHH.

18. SIBnenue camouuaykiun. MHAyKTHBHOCTD.

19. DHeprust MAarHUTHOTO O,

20. YpaBuenus Makcgeria.

21. OcHOBHOE ypaBHEHHE rapMOHHYECKHX KoNleGanmii. Konebarempbie CHUCTEMBEI.

22. MeToz1 BEKTOPHBIX [HATPAMM.

23. Cnoxenne B3aHMHOTIEPIIEH IUKYIAPHBIX KOJIeOaHU.

24. CpobonHsble 3aTyXarolye Kojaebanus.

25. INapaMeTpsl 3aTyXalomux KoneGanuii: KO3 GHIHenT 3aTyXaHus, BpeMs peakcaym,
JNorapuMUYECKHH TeKPEMEHT 3aTyXaHusl, TOOPOTHOCTS.

26. Bemyxennsie konebanus. Pe3onanc,

27. CBoboaHble 3MeKTpHYeCcKHe Kole6anus B KOHType 0€3 aKTHBHOTO COIPOTHBIICHHS.

28. CpoGonHble 3aTyXaromue JTeKTPHYCCKHE KONEOAHMS,

29. BeiyskieHHBIC 3/IeKTpHYECKHe KoTe6anus. Pe3oHaHe TOKa i HalpsHKEHUS,

30. Llenu nepemMeHHOTO TOKA.

31. Yiipyrue BONHBI M MX XapaKTePHCTHKH.

32. YpaBHEHHS IOCKOH H chepHIecKoil BOJH.

33. ®azoBast CKOPOCTE.

34. Crostyue BONHBL

35. Oddexrt Homnepa.

36. CpoiicTBa 1 0COOCHHOCTH PAaCHPOCTPAHEHHS aKyCTHYECKHX BOJIH B Pa3IIMYHBIX CpPElax.

37. DNEeKTPOMArHUTHBIE BOTHBI M HX XapaKTEPHUCTHKH.

38. Bexrop Ymosa-IloiitnTHHTA.

39. CaoiictBa 1 ocobeHHOCTH PacnipOCTPaHEHH JIEKTPOMArHHTHBIX BOJIH B Pa3jIMYHBIX Cpesax.

40. BAvKHAS ¥ JaJIBHSA 30HA H3TTyYaTels.

41. Unreppepennus ceera. Onprr FOnra.

42. BpeMmenHas H IPOCTPAHCTBEHHAS KOTEPEHTHOCTS.

43. Unrepdepernus npyu OTpaKeHny OT IUIOCKOTIAPAJUIEIBbHOM ITaCTHHKY U KJIHHA.

44. Konpua HeroTtoHa.

45. Hpuumun TNoiirenca-®Operers.

46. Meton 30u ®penerns.

47. Nudpaxuus DpeHens 0T KPYIIOro OTBEPCTHS U OT KPYTJIOrO HENPO3PAYHOTO JHMCKA.

.
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. Andpaxuns Opaynrodepa ot menu.

. JAndpaknmuonnas permérka.

YIioBas JucIepcHs U pa3pemaronas cioco6HOCTE peInéTKH.
Hubpakuns peHTreHOBCKUX Tyyeii.

EcrecTBennsIit 1 nonspu3oBanHeLii cBet. 3akon Mamoca.
3akoH Bprocrepa.

HBoliHoe NydenpenoMnenue.

Jucriepcus caera.

PaccesHue u nornomenue caera.

3 Cemectp.

Tensnosoe u3nyuenne.
ABCONIOTHO YépHOE Tero.
3akon Kupxroda.
3akon Credana-Bonbimana.
3akoHbI Buna.
KBanToBas runoresa [Tianxa.
CaoiicTBa hoTOHOB.
®otoapdext.
Topmo3snoe penTreHOBCKOE H3NyUeHHE.
. Dddexr Kommnrona.
. laBnenue csera
. I'unotesa ne bpoiins.
. CoorHomeHnne HeonpenenéHHOCTE I'efizenGepra.
- KopriyckynapHo-BonHOBO# gyannsm.
. Bonrnosoe ypaprenne llpeaunrepa.
. ®u3nyeckuii cMbICT V-pyHKIHH.
. CMBICT KBaHTOBBIX YHCel.
. Hpunmun IMaynu.
. JIBKeHHe CBOGOIHOM YacTHIBL.
. Kaurosanne suepruu snexrpona B OHOMEPHOH ITOTEHIHAJILHOI sIMe.
- KBaHTOBBIH rapMormdeckuit ocmsTop.
- IIpoxoxieHHe YacTHIB Yepes MOTeHIUANbHbL Gapoep.
. 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpaXx.
- Monens aroma Pesepdopna.
- Mozens atoma Boopona Bopa.
. Onerr ®@panka u I'epra.
. XapakTepUCTHYECKOE PEHTTEHOBCKOE u3jy4eHue. 3akoH Mosnu.
- MuBepcns Hacenéunocteii. CrioHTanHOe H BBIHYXXJICHHOE H3JTyYEHUS.
[Ipunnun pabote nasepos.
Tepmonunamuyecknii u cTarHcTHYSCKHH CIOCOBDI ONIMCAHHS KOJUIEKTHBA YaCTHI].
XHUMHUYeCKUH MOTEeHITHAT.
®epMHOHBI H 6030HEL
DynKnus pacipeneneHus.
[Tonsue o gazoom npoctparcrse MHUKPOYACTHII H €70 KBAHTOBAHHH.
ITtotHOCTE COCTOAHMIA.
OyHKIHS pacnpe/ieleHus HeBBIPOXKIEHHOTO rasa (Makcsenna-bonsmana).
DyHKIMS pacTpe/ie/IeHHst BRIPOXKICHHOTO ra3a (epmuonoB (Gepmu-/Iupaxa). Oueprus Oepmu.
Dyukuus pacripesiesenns boze-Diinmreiina.
Temneparypnast 3aBHCHMOCTD 51€KTPOIIPOBOIHOCTH METAILIOB.
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40. DnepreTHUeCcKHE 30HBI B KPHCTAIAX. MeTaUIbL. [Tosrynposonuuxu. [Jusnexrpuky.
41. CobcTBeHHAs 1 IPUMECHAS TIPOBONMMOCTH IIOJTYTIIPOBOJHHKOB.

42. O6pa3oBanue ¥ NPUHIAN PaGOTHI p-n-nepexoza.

43. Huon.

44. Tpuon.

45. ConHeqHbIe 3/IEMEHTEL.

46. CocTaB pa/IHOaKTHBHOTO H3JTYYCHHS.

47. TIpoTOHHO-HEHTPOHHAS MOJIENH sapa.

48. CunbHOE B3aMMOIEHCTBHE HYKIIOHOB.

49. Cocras 1 pasmep sapa.

50. [Hedext Macchl, SHEPTHS CBS3H HYKIOHOB B slpe.

51. 3akoHOMepHOCTH 0~ U B-pacmasa.

52. Cnaboe B3auMoneicTaue.

53. l'aMMa—u3nygenue.

54. 3aKOH paIHOAKTHBHOTO pacraja.

55. OcHOBHEBIE THIIBI SIEPHBIX peaKiiuii.

56. Llennas peakuus qeneHus saep.

57. OCHOBHEIE CBeleHHS O SAEPHO 3HEpreTuke

58. TepmosisepHsIii cunTes.

59. Ilpo6itemsl yrpasiisteMbrx TEPMOSIIEPHBIX peaKIlHii.

60. Knaccudukanus sneMeHTapHBIX YacTHIL,

61. AHRTHYaCTHLEL

62. AIPOHBI ¥ JIEIITOHBL

63. 3aKOH COXpaHeHMS JTEITOHHOIO 3apsna.

64. Kinaccudukauus u crpykrypa anpoHOB. Me30HEI, 6apHOHBI, THIIEPOHBI.
65. 3aKoH coxpaHeHHs 6apPHOHHOTO 3apsa.

66. Ksapxu. Bianmoneiictaue kpapkos. [Tooms! .

67. CpaBHHTEBHbIE XapaKTEPHCTHKH HCTBIPEX BHJI0B B3aUMOACHCTBUA, CYIIECTBYIOLMX B IIPHPOIE

3 Mertoanyeckue MaTepHaab
Cornacuo nyukry 12 paGoueii [IPOrPaMMEL.

3.1 OcHoBnas nuTeparypa:

1. Casennen 1.B. Kypc o6meii gusuku: y4ebHoe nocobue s BTy308: B 3 1. — 7-¢ H31.,
crepeorulr. — CI16.: JIans, 2007.
T. 1: Mexanuxa. Mosnexynsapuas pusuka. — 432 c. (B 6ubmorexe — 155 ok3.).
T. 2: Dnexrpudectso u MarueTsm. Bomssr, Omrika. — 496 ¢, (B 6ubmoteke — 148 5x3.).
T. 3: KBanroBas ontuxa. AroMuas dusuxa. Ousuka TBEPAOTO Tena. GU3MKA ATOMHOTO sjpa "
SICMEHTApHBIX YacTul. — 317 ¢. (B 6ubnuorexe — 151 9K3.).
2. ©pum C.3., Tumopesa A.B. Kypc o6meit $uzuxn. B 3-x 1. [Dnexrponnsii pecypc] - CII6.:
Jlans, 2009.
T. 1: @usnyeckue 0CHOBBI MEXAHHUKH. Mornexynspras gusuka. KoneGauns u ponnsl. — 13-e
u3n., crepeoruir. — CII6.: Jlans, 2009. — 480 ¢. Pexxum Aoctyna on-line ¢ KOMIBIOTEPOB
TYCVYP: http:/e.lanbook.com/books/element.php?pl1 cid=25&pll_id=416.
T. 2: DrnexTpudeckue U MEKTPOMArHETHIECKHE SBICHHS, — 12-e u3n., crepeornn. — CI16.:
Jlanb, 2009. — 528 ¢. Pexum moctyna on-line ¢ komnsrorepos TYCVP:
http://e.lanbook.com/books/element. php?pl 1 cid=25&pl1 _id=418.
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T. 3: Ontuka. AtomHas ¢usuka. — 10-€ usn., crepeotni. — CI16.: Jlaub, 2009. — 656 ¢. Pexum
Joctyna on-line ¢ koMneioTepos TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=419.
3. 3ucman A, Tonec O.M. Kypc o6meit pusuxu. B 3-x TT. [Dnexrpornsiii pecype] — CII6.:

Jang, 2007,
T. 1: Mexanuka. Monexynspras dusuka. Konebanus 0 BoJIHBL — 7-€ H311. — 352 ¢. Pexum
noctyna on-line ¢ komnsiotepos TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=505.
T. 2: Dnextpuvectso u MarueTHsM. — 7-e U3t — 352 c. Pexum noctyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=151 ¢ koMneroTepoB TYCVYP.
T. 3: Ontuka. ®usuka atoMoB 1 Monekyll. PU3NKa aTOMHOTO AAPa ¥ MHKPOYACTHIL. — 6-¢ U3
— 512 ¢c. Pexxum nocrtyna on-line ¢ komnsrorepo TYCVP:
http://e.]lanbook.com/books/element.php?pll cid=25&pll id=508.

3.2 lonoHATEIbHAS JIATEPATYpA:

1. Casenbes U.B. C6opHuK BOIPOCOB 1 3ana4 1o obmeit Gpusuxe. [OnexTponHsLi pecype] — 5-
¢ M3, crepeoruil. — CIIG.: Jlans, 2016. — 292 c. Pexwum gocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=71766 ¢ xommneiotepoB TYCVYP.

2. Mponos U.E. Mexanuka. OCHOBHBIE 3aKOHBL. — 8-¢ H3L., crepeotun. — M.: BUHOM.
JIaboparopus snanmii, 2006. — 309 c. (B 6utuoreke — 99 3x3.).

3. Hpozos ULE. ®usuxa MaxpocrcteM. OCHOBHBIE 3aKOHBL — 3-€ H3]L., crepeoTHil. — M.:
BUHOM. JlaGoparopus 3xanmii, 2006. ~ 207 ¢. (B 6uGmuoreke — 50 9K3.).

4. Uponos U.E. Dnexrpomaraernsm. OcHOBHEBIE 3aK0oHBI Y4yeGHOE ocobHe s BY30B. — 5-€ U3.
— M.: BUHOM. Jla6opatopus 3nanuii, 2006. — 319 c. (B 6ubmmoreke — 101 9K3.).

5. Hpomos WLE. BonnoBble nporeccrr. OCHOBHEIE 3aKOHBI: y4e6GHOE TOCOOHE. — 3-¢ Ha, — M.:
BUHOM. Jla6oparopus 3Hanuii, 2006. — 263 c. (B 6ubnuoreke — 100 9K3.).

6. Upozos U.E. KeanroBas ¢usuxa. OcHOBHBIE 3aKOHBI: YueGHOE TocoGue s BY30B. — 2-¢
1311, non. — M.: BUHOM. Jla6oparopust 3uanuit, 2004. — 256 c. (B 6ubanoreke — 100 3K3.).

7. Uponos WL.E. 3agauu o o6weit pusuke: YueGHoe mocobue ms BY30B. — 7-€ H3]1.,
crepeotun. — M.: BHHOM. Jla6oparopust 3uauuii, 2007. — 431 c. (B 6ubnuotexe — 496 9K3.).

8. Yepros A.I', Bopo6séB A.A. 3anaunuk no ¢usuke: YuebHoe mocobue mwis BTY30B. — 8-¢
u311., mepepad. u gon.— M.: @usmariut, 2007. — 640 c. (B Gubnuoteke — 99 9K3.).

9. Bonskenmrteitn B.C. C60opnuk 3anay 1o obmeMy kypey dusuku: YuebHoe nocobue s
BTY30B. — 12-¢ m3., ucnp. — M.: Hayka, 1990. — 396 c. (B 6GuGmuoteke — 148 9K3.).

10. Koseipes A. B. Kypc nexnuit o ¢pusuke: YueGuuk. — ToMcK: TYCVP, 2007. - 421 ¢. (B
oubnmoreke — 697 3x3.).

11. Kanmammuxos H.IT., Koxesnuxos HM. ®usuxa. Wnrepner-TectupoBanne 6a30BBIX 3HAHMIA.
[DnexTponHsi pecype] — 1-€ u3n. — CIT6.: Jlans, 2009. — 160 c. Pexxim Joctyna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=172 ¢ komiterorepoB TYCVYP.

12. Jlozockuit B.H. Kypc ¢usuxu. B 2-x TT. [DiiekTponnEi pecype] — 6-€ U311, HCIP. H JOI. —

CII6.: Jlaus, 2009.
T. 1: Qu3snueckue OCHOBBI MEXaHMKHA. DIEKTPHUECTBO H MArHeTH3M, DH3MKa KONeGAHHil 1
BOIH. — 576 ¢. PexxumM focTyna on-line ¢ xommetotepos TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=236.
T. 2: Ksanrosas ¢msuka. Craructayeckas Gpusuxa u TepMoaHHaMHKa. CoBpeMeHHas
$usnyeckas xkapruHa Mupa. — 608 c. Pesxum aoctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=239 ¢ komnsrotepoB TYCYP.

13. Casenves U.B. Kypc obwmeit pusuxn. B 3-x 1T, [OnexrponHetit pecype] — CI16.: Jlans, 2016.

T. 1: Mexanuka. Monekysispaas ¢pusmka. — 5-e w3, crepeorun. — CII6.: Jlans, 2016. — 356 ¢. Pexxum

JOCTyma on-line c KOMIIBKOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll id=71762.
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T. 2: Dnexrpuuectno u Marnetusm. Bosuel, OnTuka. — 12-e usn., crepeorurn. - CI16.: Jlans, 2016. —
500 c. Pescum JOCTyTia on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=71761.

T. 3: Keantopast ontika. Atomuas dusnxa. Ousuxa TBEPOro rena. Guinka aTOMHOrO sApa
SJIEMEHTAPHBIX 4acTHIl. — 10-e U3, crepeorun. — CI16.: Jlans, 2011, - 320 c. Pexum

nocryna on-line ¢ komnsiotepos TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2040.

4. Y4ebHo-MeToqHIecKHe 10COOHSI M IPOrPAMMHOe obecriedenne

4.1 Yuebno-memoouueckue nocobus ona NpaAKMuUYecKux 3aHAMUI U CAMOCHOAMENbH O
pabomst [DneKTpoHHbIH pecypc]:

4.1 .1. Yyxxos FO.I1. PaGora u »Heprus. 3akoHn! COXpaHEHHS B MEXaHHKe: COOpHHK 3a1a4 JuIs
NpaKTHYeCKuX 3anHATHH. — Tomek: TYCVYP, 2010. — 24 ¢. Pesxxum 110cTyna cBoGoHbI [UTH CKAYHBAHAS:
http://edu.tusur.ru/training/publications/1100.

4.1 .2. Jlaqun A.B., Marasuunuxos A.JL, Tposu JLA. Monexynapnas duzuka: C6oprux
TECTOBLIX BOIIPOCOB VIS CAMOCTOSTEIBHON paboThI U JUIS IIPAKTHYECKUX 3auaTHil, — 2009. 30 c.
Pexxum Joctyna cBOGOAHBIH IS CKAYHBAHUS http://edu.tusur.ru/training/publications/1234.

4.1.3. Jlsqun A.B., Marasunnuxos A.JI., Oprosckas JI.B. Tepmonnnamuka. Yacts 1: C60puuk
TECTOBBIX BOIIPOCOB [UIS CAMOCTOSATEIBHONH pabOTH! H I IIPAKTHYECKUX 3aHATHi. — 2009. 43 c.
Pexxum foctymia cBoGOAHBIH IS CKAYHBAHUS: http://edu.tusur.rw/training/publications/1235.

4.1.4. I'aneeBa A.U., JIsuun A.B., Marasunuuxos A.J]. Tepmomuuamuka. Yacrs 2: C60pHuK
TCCTOBRIX BOIIPOCOB JUIA CAMOCTOSATE/ILHOM pabOTHI | JUIS IPAaKTHYEeCKHX 3aHaTHi. — 2010. 22 c.
Pexxum 1ocTyna cBoOOMHBIH IS CKAYHBAHHIS http://edu.tusur.ru/training/publications/1236.

4.1.5. Bypadesckuii }0.A. Bonnopas ontika: Meromudeckoe mocoGHe. COOpHHK TeCTOBBIX
BOMpocoB. — 2009. 24 ¢. Pexum pocTyna cBOGOMHBIN /18 CKAYHMBAHHS:
http://edu.tusur.ru/training/publications/1233.

4.1.6. Yysxros [O.I1. DrremeHTHI aToMHOM GH3HKH H KBAHTOBOH MeXaHHKA: YueGHO-
MeToanIecKoe nocodue. COOPHHUK TeCTOBBIX BOMpocoB. — Tomck: TYCVYP, 2011. — 68 c. Pesxim
soctyma cBOOOAHBIA U1A cKaduBanus: http:/edu.tusur.rw/training/publications/1104.

Cornacro nynkty 12.3.3 paGoueit mporpammst.

4.2 Yuebno-memoouueckue nocobun ons evinoanenus J1abopamoprbix pabom [DieKTPOHHbIIH
pecypc}:

4.2.1. Bypuosuius B.A., Tposa JLLA. [lHHaMHKa MasTHHKA Obepbexa: Metonuueckue
yKazaHus K naboparoproit pabote. — 2007. 13 c. Pexum OCTyIa CBOOO/IHBIN JUIS CKAUMBAHUS:
http://edu.tusur.ru/training/publications/918.

4.2.2. bypnosumuu B.A., Tposu JI.A. Kunemaruka PaBHOYCKOPEHHOIO BpaILCHHA:
MeToznuyeckue ykasauus K 1abopartopHoit pabote. — 2012. 13 ¢. Pexxum OCTyI1a CBOOO/THEIH
JUISE cKauuBaHu: http://edu.tusur.ru/training/publications/923.

4.2.3. bypauesckuit FO.A. U3yuenne cBoiicTs JUDJIEKTPUKOB B T10JI€ MJIOCKOIO
KonzeHcaropa: Meronuyeckue ykasanus k naboparoproii paGote. — 2012. 15 ¢. Pesum JIOCTyTa
cBOGOAHBIH UL cKaduBaHuUA: http://edu.tusur.rw/training/publications/873.

4.2.4. Mpanosa E. B. U3y4enne MarHuTHOro mojis Kpyrosoro Toka: Meroauueckue
yKasanus x naboparopHoit pabore. — 2007. 12 ¢. Pexum ocTyna cBOOOIHDBIA M1 CKAaYHBAHUS
http://edu.tusur.rw/training/publications/863.

4.2.5. Bypauescxnit F0.A. Onpenesienue yieasHoro 3apsja 3JIEKTPOHA METOIOM
MarneTposa: Merojuyeckue ykasanus k 1abopatopHoi pabore. — 2011. 14 ¢. Pesxxum Jloctyna
JUIsL CTYenTOB, coTpyanukoB TYCYP: http://edu.tusur.rw/training/publications/864

4.2.6. bypnosunun B.A., Tpostn JLA. Usyuenne 3aTyXarolHX AEeKTPOMArHH THBIX
Kojebanuit: Metouueckue ykazanust K naboparoproif pabote. — 2007. 14 ¢. Pexum JocTyna
cBOOOMHBIN U cKauuBanus: http://edu.tusur.ru/training/publications/862.
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4.2.7. Opnosckas JI.B. U3yuenne untepdepennn JIa3epHOro H3ny4yeHus: Meronudeckue
yKa3aHus K naboparoproit pabore. — 2010. 9 c. Pexum nocTyna cBoGOMHBIA 1715 CKAYMBAHHS:
http://edu.tusur.ru/training/publications/911.

4.2.8. ®enopos M. B., Bypaosuuns B. A. Buemmuwuit dotosdderr. Usydenne 3akoHa
CroteTosa u nposepka ¢popMmystel DifainTeitna: Metonnaeckre yKa3aHHA K J1abopaTopHoi
pabote. — 2009. 11 c. Pesxxum foctyna cBOBORHbIN /IS CKAYHBAHUA:
http://edu.tusur.ru/training/publications/851.

4.2.9. 3axapos H.A., Kupuinos A.M. Heenenosanue CIIEKTpPa aToMa BOAOPOa:
Metonmaeckue ykasaHus k naGoparoproit paGore. — 2011. 18 ¢. Pexum OCTyna cBOOOHbIM
AUIs ckaymBaHus: http://edu.tusur.ru/training/publications/917.
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