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VY4eOnsIii man Habopa 2024 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIT esTenbHOCTH 2 cemectp 3 cemectp 4 cemectp Beero Enunuiis
JlekuroHHbBIE 3aHITHUS 36 36 18 90 4acoB
[IpakTrueckue 3aHATUA 36 36 18 90 4acoB
JlaGopaTopHble 3aHATHUS 20 20 20 60 4acoB
CamocrositenpHast padbora 52 52 88 192 yacoB
ITonroroBka u caaya SK3aMeHa 36 36 72 qacoB
OO0mast TpyZ0eMKOCTh 180 144 180 504  d4acos
(BKJTIFOUAs MPOMEXKYTOUHYIO aTTECTALNIO) 5 4 5 14 3.€.

DopMBbI IPOMEKYTOUHOM aTTeCcTaIUs Cemectp
DK3aMeH 2
3ader ¢ OIeHKOM 3
DK3aMeH 4
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBoeHuUE CTyIGHTaMH U YMEHHUE UCIIOIb30BaTh B MPO(PECCUOHATBHON AATEIbHOCTH OCHOBHBIX
MOHATHUH, 3aKOHOB U MOJieNiel (PU3UKH, METO/I0B TEOPETHUECKOT0 U HKCIEPUMEHTAIBHOTO HCCIIeI0OBAaHUH,
METOJIOB OLIEHOK MOPSIKOB (PU3HMUECKUX BEIUYHH.

1.2. 3agauy AUCHUILIUHBI

1. JlaTh aIcKBaTHOE COBPEMEHHOMY YPOBHIO 3HAHUI MPEACTABICHUE O HAYYHOW KapTUHE MUPA.

2. Chopmuponats y ctyaenTtoB TYCVYP nenoctHoe npencraBieHne o GU3MIECKUX MPOIEccax u
SBJICHUSX, TPOTEKAIOIIUX B MPUPOJE.

3. ChopmupoBaTh MOHMMaHHE BO3MOXXHOCTEH COBPEMEHHBIX HAyYHBIX METOJOB MO3HAHUS
MPUPOABI U BIaJCHUS UMH Ha YPOBHE, HEOOXOIUMOM JJIs PEIICHUS MPAKTUYECKUX 3a]1a4, BOSHUKAIOLIUX
IIPU BBIMTOJIHEHUH NMPO(ECCUOHATBHBIX 00A3aHHOCTEM M YMEHUS HCIOJIb30BaTh OCHOBHBIE MPUEMBI U
METO/1bl 00paOOTKH U MPEICTABICHUS SKCIIEPUMEHTAIBHBIX JaHHBIX.

4. ChopMupoBaTh CHOCOOHOCTH BBISBISATH €CTECTBEHHO-HAYUYHYI CYHIHOCTh MpoOiem,
BO3HHUKAIOLIUX B X0J€ NMpodeccHoHaIbHON AEATEIbHOCTH U YMEHHE MPUBJIEKATh JJISI UX pElIeHUs
COOTBETCTBYIOIINI (PU3HKO-MaTeMaTHICCKUN armapar.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

YacTtp 610Ka gucuumnnf: O0g3aTenbHast YacTh.

Monynb quctmive: Moynib yKpYITHEHHOM TPYIIIbl CIEIUAILHOCTH U HanpaBieHus (general hard
skills - GHS).

Nunexc qpucumnauasl: 51.0.02.04.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUITMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en OIIK-1.1. 3naer 3HaeT OCHOBHBIE 3aKOHBI (PU3NKU
HCII0JIL30BATh ($yH1aMEHTaJIbHbIE 3aKOHBI
ITIOJIOKCHUS, 3aKOHbBI U CCTCCTBCHHBIX HAYK U
METOAbI €CTECCTBCHHBIX MaTEMAaTUKH

HayK ¥ MaTeMaTuKM 11 | OI1K-1.2. YMeet VYMeeT NpuMEHATh METOBI PEIICHUS
penieHus 3agad aHaJIM3UpOBaTh NpoOieMsbl,  |pHU3HYeCKUX 3a7a4 B IPO(eCcCHOHATbHOM
UHXEHEPHOM IPOLIECCHI U SIBJICHUS B obnactu

ACATCIILHOCTH obnactu HU3MKH,

HCIIOJIb30BaTh Ha MPAKTHKE
0a30BbIE€ 3HAHHUS U METObI
(UBUYECKUX MCCIIeIOBAHUN, a
TaK)Ke yMeeT IPUMEHSTh
METO/IbI PEIICHUS
MaTeMaTUYECKUX 3a/1a4 B
npodeccCuoHaIbHON 00J1aCcTH

OIIK-1.3. Braneer Bitageer npakTH4eCKMMY HaBbIKAMU PEILICHUS
NPaKTUYECKUMU HaBbIKAMU | (DU3NYECKUX 3a/1a4
pEILIEHNs] MHXXEHEPHBIX 3a7a4

IMpodeccuonanbHbIe KOMIIETEHIIUH
4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,

BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npenojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mast TpyA0eMKOCTh AUCHHUIUIHHBI COCTaBIsAeT 14 3aueTHbIX enuHull, 504 akaJeMUIecKIX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesSTEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6mmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 10 BUJAAM YU4SOHOU eI TeIbHOCTH

Bcero CemecTpsbl

Bunpl yueOHoOI AeSTeIbHOCTH
4acoB |2 cemectp|3 cemectp|4 cemecTp

KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 240 92 92 56
npenojaaBartesieM, BCero

JIeKIIMOHHbBIE 3aHATUS 90 36 36 18
IIpaxkTrueckue 3aHATUS 90 36 36 18
JlaGopaTopHbie 3aHITHS 60 20 20 20
CamocTrosiTesibHasi padoTa 00y4alIMXCs, B T.4. 192 52 52 88

KOHTAKTHAsl BHeayIMTOPHasA padoTa 00y4yaromuxcs ¢
npenojasareJieM, Bcero

IToaroroBka K TECTUPOBAHUIO 94 26 16 52
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETA 80 26 18 36
[ToaroTroBka K 3a4eTy ¢ OLIEHKOH 18 18
IHoaroroBka u caavya 3K3aMeHa 72 36 36
Oo0mas Tpyaoemkocthb (B yacax)| 504 180 144 180
Oo6mas TpyroeMkocTh (B 3.€.) 14 5 4 5

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI IO pa3aenaM (TeMam) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUTIINHBL U BUABI YYEOHOH 1eATeIbHOCTH
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HazBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cawm. Beero wacos dopMupyemsbie
JCIUTITUHBI 3aH., 9| 3aH., 4 | pab. |pab., d (6e3 KOMIIETCHITUHT
HK3aMEHa)
2 cemecTp
1 Mexanuka 10 8 4 20 42 OIIK-1
2 Mosnekynspras pusnka u 8 6 4 12 30 OIIK-1
TEPMOJIMHAMUKA
3 DAeKTpUYECTBO 10 10 8 12 40 OIIK-1
4 DnekTpoMarHeTu3M 8 12 4 8 32 OIIK-1
Uroro 3a cemectp| 36 36 20 52 144
3 cemecTp
5 KonebaHus 1 BOJHBI 10 10 8 18 46 OIIK-1
6 BoiHoBas orntuka 12 12 8 18 50 OIIK-1
7 KBaHTOBasl ONTHKA U KBAHTOBAS 14 14 4 16 48 OIIK-1
MEeXaHHMKa
Hroro 3a cemectp| 36 36 20 52 144
4 cemecTp
8 AtomHas u3nka 6 6 8 36 56 OIIK-1
9 ®usnka TBEpAOrO TENIA 8 8 12 36 64 OIIK-1
10 ®u3uka aToOMHOTO siApa U 4 4 - 16 24 OIIK-1
AJIEeMEHTapHBIX YaCTHII.
Hroro 3a cemectp| 18 18 20 88 144
HUroro| 90 90 60 192 432

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCHUILIMHEI (B T.4. TI0 JICKIUSIM)

TpyroemMKocThb
HasBanus pa3aenos | ConeprkaHue pa3zienoB (TeM) TUCHUIUIMHE (B (TeKIOHHbIE dopmupyembie
(TeM) TUCHUIUIMHBI T.4. 110 JIEKLIUSIM) KOMITETEHIIU
3aHATHSA), U
2 cemecTp
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1 Mexauuka

Bsenenue. ®usnka B cUCTEME €CTECTBEHHBIX
HayK. OOmiast cTpykTypa Kypca (GU3HKH.
Mexanuka. OCHOBHbIE KHHEMAaTHYECKUE
XapaKTepUCTUKHU MOCTYNATEIbHOTO U
BpalllaTeIbHOIO ABMKEHUA. HepunanbHbie
cuctembl oTcuéTa U 3akoHbl HetoToHa. Cuiibl
B MexaHuke. Pabota n kuneruueckas
SHEprusl.

KoHcepBaTuBHBIE CHIIBI U TOTEHLIMATIbHAS
sHeprus. CBs3b MEXKIY CUION U
NOTEHLMAIbHON SHEpruel. 3aKoH
COXpaHEHUs MTOJIHOW MEXaHUYECKOM YHEPTUn
B 110JI€ IOTEHIIUAJIbHBIX CUJI. 3aKOH
COXpaHEeHHS UMITYJIbca. AOCOIIOTHO YIIPyTuid
U Heynpyrui yaapsl. Hennepuuansasle
CHUCTEMBI OTCUYETA.

Cunbl uHepuuu. J[BrxeHue B mojue
taroteHus. [lositue abCoIOTHO TBEPAOTO
Tena.

OcHOBHOE ypaBHEHHE TUHAMHUKU a0COJIOTHO
TBEpAOro Tesa. MomeHT unepuuu. MoMeHT
cuiibl. MOMEHT uMITysibca. 3aKOH COXPaHEHUS
MOMEHTa umnyJibsca. Kunetuueckas

sHeprus Bpawatouierocs rena. [loctynaTs
Oiinmreiina. KnnemaTtuka cnenuaibHOR
TEOpUHU OTHOCUTEIBHOCTHU. J[MHaMuKa
CHEHaJIbHON TEOPUHU OTHOCUTEIIBHOCTH.
[TonsTre 06 obuelt Teopuu
OTHOCHUTEJIbHOCTH.

10

OIIK-1

Hroro

10
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2 MonekynsipHas
¢uzuka u
TEPMOJUHAMHKA

MuKpoCcOoCTOSIHME U MaKPOCOCTOSIHUE.
DYHKINN COCTOSIHUA. Y PAaBHEHUS COCTOSHUS
UJICAJILHOTO U PEAJILHOTO rasa.
Pacnpenenenue 3aepruu 1o CTENeHsIM

cBoOo 161 DyHKIMH TTporiecca. BHyTpeHH s
SHEPrus UAEaJIbHOTO U PEAILHOTO rasa.
Pa6ora. IlepBoe

HAyYaIo0 TePMOAMHAMUKH. A Ta0aTHYECKUI
npouecc. TermoéMKOCTh U1ealbHOro rasa.
Kpatkue cBenenust u3 Teopun BEpOSITHOCTEM.
Pacrnipenenenust MojeKyJ1 IO CKOPOCTSAM U
KUHETUYECKUM 3HeprusaM. bapomerpuueckast
¢dopmyna. Pacipenenenne MOIeKyI 1Mo
NOTEHLHATbHBIM

sHeprusM (pacupenenenue bonbimana).
Pacnpenenenne Maxkcpeiuta-bonbsimana.
CraTucTU4ecKuil BeC U SHTPOIMHSL.
ObpatumMbie 1 HEOOPATUMBIE TTPOIIECCHI.
3aKOH BO3pacTaHUs SHTponuu. Tperbe
HA4aJi0 TEPMOJUHAMUKH.
TepmMoIMHaMUYECKUI CMBICI SHTPOIIHH.
TenoBble MaIMHBL. DIEMEHTHI (PU3UIECKOM
KMHETUKU. YacToTa CTOJIKHOBEHUH, BPEMS U
JUTHHA CBOOOHOTO TIpoOera. SIBneHus
nepeHoca B razax - 1udQysus, BHyTpeHHEe
TPEHUE, TEIIONPOBOIHOCTb. 3aBUCUMOCTh
KOX((UITMEHTOB MEPEHOCA OT JABJICHUS U
TEMIIEPATYpHI Ta3a.

OIIK-1

Hroro
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3 DIEeKTPUYECTBO [TonsTHE 3MEKTPOCTATUUECKOTO HOJISI. 10 OIIK-1
XapakTepUCTUKU ANEKTPUYECKOTO OIS
Teopema ["aycca st BekTOopa
HaNpPs>KEHHOCTU

NEKTPOCTATUYECKOTO MO B BAKyyME.
[Ipumenenue Teopemsl ['aycca k pacuety
HANPSHKEHHOCTH JIEKTPUYECKUX MOJIEH.
Pabora

CHJI AJIEKTpUYECKOro Housl. Teopema o
LIUPKYJISIUU BEKTOpa HANPSYKEHHOCTH TOJIS.
[ToTenuman u pazHocTh NOTEHIMATIOB. CBA3b
MEX/1y HANPSKEHHOCTHIO U IOTEHLIUAJIOM.
Pacuer noTeHnmanos npocTenmmx
INEKTPUUYECKUX MOJIEH. DIEKTPUUECKOE 110JIe
JUIOJS. DIEKTPUYECKUH TUII0Nb BO
BHEIIHEM

NEKTPUYECKOM I0JI€. SIBJIEHUE NOIsIpU3aLuU
JTUBJIEKTPUKOB. [10sipru30BaHHOCTD
JUDJIEKTPUKA U TUAJIEKTpUYECKas
BOCIPUUMYHUBOCTb. DJIEKTPUUECKOE
cmemienue. Teopema ["aycca st BeKTopa
INEKTPUUYECKOTO

CMEIIEeHUS. DJIEKTPUUECKOE 10JIE B
JUBJIEKTPUKE. Y CIIOBUS HA FPAHULIE ABYX
JUBJIEKTPUKOB. DIEKTPUUYECKOE 110JI€ BHYTPU
IPOBOJHUKA U Yy €0 IIOBEPXHOCTH.
Pacrnipenenenue 3apsaa B IpOBOJIHUKE.
[IpoBoHMKY B

NEKTPUYECKOM I10JI€. DIEKTPOEMKOCTh
YEIUHEHHOT0 NpoBoiHUKA. KoH1eHcaTOpHI.
DHeprus 3apsKEHHOI0 KOHAEHCATopa.
DHeprus eKTprudeckoro nojst. OobEMHas
IUIOTHOCTB SHEPTUHU. I10CTOSIHHBIM
aneKkTpuyeckuil Tok. Cuiia ¥ MJI0THOCTh TOKA.
3aBUCUMOCTD IUNIOTHOCTH TOKA OT
XapaKTEePUCTHUK

HOCHUTEJIEW TOKA. Y PaBHEHHUE HENIPEPBIBHOCTH
JUISL IJIOTHOCTU TOKa. CTOPOHHUE CHIIbI

u 3.4.c. 3akoH Oma u Jlxoyns - Jlenua B

Qg depeHIraIbHON 1 HHTETPaIbHOM hopme.
Mo1HOCTb TOKa. DNEKTPUUECKUHN TOK B
BakyyMme. 3akoH borycnasckoro - Jlenrmropa.
DIIEeKTPUYECKHI TOK B ra3ax. Buabl ra3oBbix
paspsanoB. Monuzanus raza. PekomOuus
noHoB. HecamocrosATenbHbIN 1
CaMOCTOSITENIbHBIN pa3psaapl. Bropuunas
smuccus. [lonstue o masme. [Inazma B
MarHMTHOM I0JI€

Hroro 10
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4 DneKkTpoMarHeTu3M

MarunuTHO€ 1ojie B BakyyMe. 3aK0H
buoCasapa-Jlamaca. Teopema I"aycca nis
BEKTOpa MarHUTHOW MHAYKUMH. Teopema o
HUPKYJISIIIAU BEKTOPAa MAarHUTHOM MHTyKIIUH.
[Tone conenonna u Topouna. [Iprmxenue
3apsi/IOB U TOKOB B MarHuTHOM ToJie. Cuiia
Awmmnepa. Cuna Jlopenua. Pabora,
coBepIIaeMas Ipu rnepeMeneHuu
MIPOBOJIHUKA U

KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.
MaruauTHO€ 1noJie B BemecTBe. Bubl
MaraHeTukoB. HamarunueHHocTs. BekTop
HaMPsKEHHOCTH MAarHUTHOTO TOJISL.
MarunuTHas IpOHUIIAEMOCTH cpefibl. Teopema
0 [UPKYJISLUN

BEKTOpa HAIPSKEHHOCTH MAarHUTHOTO TOJIS.
SIBneHune ANeKTPOMArHUTHON UHAYKIUH.
[Ipaswuo Jlenna. Db dexr Xomna. [Ipupona
3.4.c. uHayKuuu. Lupkynsus BekTopa
HAIPSKEHHOCTH BUXPEBOI'O MATHUTHOTO
noJis. SIBjaeHue caMOMHAYKIMH.
HNupyktuBHOCTh. B3anmuas nnaykuus. Tok
P 3aMbIKAaHUH U PAa3MbIKAaHUH 1ICTIH.
OHeprusg MarHuTHOro nojst. O0bEMHas
IJIOTHOCTH HEpruu. Buxpesoe
3neKkTpudeckoe nojue. Tok

cMeneHus. Y paBHeHuss MakcBesuia B
UHTErpaIbHON 1 auddepeHnnanbHoMl
dhopmax.

OTHOCHUTENBHOCTD 3JIEKTPUUECKOTO U
MarHUTHOTO TOJIEH.

OIIK-1

Hroro

Hroro 3a cemectp

36

3 cemecTp
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5 Konebauusg 1 BOJTHBI

Mexannueckue kosnebanus. MneanbHbii
FapMOHHMYECKUHN OCLWILIATOP.
JuddepernunansHoe ypaBHCHHE
rapMOHHYECKOI0 OCLMIUISITOPA U €ro
pelieHyue. AMIUINTY1a, 4acTOTa U

(haza konebaHuil. DHEPTUS TAPMOHHUIECKOTO
kosiebanusi. CBOOOTHBIE 3aTyXalOIIUe
KoJIe0aHUsl OCLMIUIATOPA C IOTEPSIMHU.
Boinyxnennsie konebanus. CinoxeHue
Kosie0aHuit

(Ouenwus, purypsr Jlnccaxy).
DnexkTpoMarHuTHeIe KosieOanus. CBOOOIHBIC
Kosie0aHus

- COOCTBEHHBIE U 3aTyXarolIHe.
Boinyxnennsie konebanus. Pesonanc Toka u
HanpsokeHus. [lepemennslil Tok. BosHbl B
yIpyrou

cpene. YpaBHEHUE BOJHBL. J[JIMHA BOJIHBI,
aMIUTUTY/a BOJIHBI, BOTHOBOE YHCIIO, (a3a
BOJIHBI. Pa30Basi CKOPOCTh YIPYIHX BOJIH B
ra3ax, XHUAKOCTSAX U TBEpPAbIX TeJax.
['pynnosas ckopocts. BosiHOBOE ypaBHEHUE.
DHEepreTu4ecKue XapakTepUCTUKU YIPYTUX
BoJIH. Bektop YMoBa. nrepdepenuus u
mudpakuus BoaH. Ctostune BOiHBL. Dddexr
Jomiepa B akyCTUKE. DJIEKTPOMATrHUTHBIE
BOJIHBL. Y paBHEHHUS TUIOCKUX U c(hepruecKux
BOJIH. BostTHOBOE ypaBHEHUE 111
3JIEKTPOMArHUTHOTO TOJIsl. DHEPreTUYECKUE
XapaKTEPUCTUKU 3JIEKTPOMAarHUTHBIX BOJIH.
Bexkrop [loliHTHHTrA.

10

OIIK-1

Hroro

10
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6 BosHOBAs ornrTHka

KorepeHTHOCTH CBETOBBIX BOJIH.
WuTepdepenmms cBeta OT IByX KOT€PEHTHBIX
uctouHukoB. OmneiT FOHTa. MHTEpdeperums
cBeTa

B TOHKHX IUIeHKaX. [IpocBeTienne onTuku.
WuTepdepomerpsl. JJudpakuns CBETOBBIX
BoJH. [IpnHnun [rolirenca-®penensa. Meron
30H @penenst. Audpaxmus Openens Ha
oTBepcTuy 1 aucke. udpaxmms
O®paynrodepa

Ha OJIHOM 11NN U TU(PAKIIMOHHON PEIIeTKeE.
Pazpemaronias cnocoOHOCTh ONTUYECKHUX
npubopos. [ToHsTHE 0 TONOrpaduIecKoM
METO/I€ MOJIYYEHHUS] U BOCCTAHOBJICHUS
n3o0pakenwuii. [lomsipuzanus ceera.
EcrecTBeHHBIN U NOJISIPU30BAHHBIN CBET.
[Tonyuyenue u

aHAJIN3 JIMHEHHO-NIOJPU30BAaHHOIO CBETA.
3akoHn Mamtoca. [lonspuzanus cera npu
oTpaxxenuu. 3akoH bprocrepa. J[BoiiHoe
nyuyenpenomiuenue. [IpoxoxaeHue ceera
yepes

¢azoBble macTuHku. MHTEpdEpeHnns
HOJIIPU30BAaHHOIO CBETA. DJEKTPO- U
MarHUTOONTHYECKHE YPPEKTHI.
BzaumopeiicTBue n3iy4eHus ¢ BEIECTBOM.
HopmanbHas 1 aHomMalibHast JUCTIEPCUU.
[Tornonienue ceera.

3akoH byrepa. CBsi3b nucnepcuu ¢
noriomenuem. Paccesnue ceera

12

OIIK-1

Hroro

12
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7 KBanToBasg onTuka u
KBAaHTOBAas MEXaHUKA

TemoBoe U3TydyeHUe U JIFOMUHECLEHIUS.
CriekTpanbHble XapaKTEpUCTUKU TEIIOBOTO
u3ny4yeHusi. AOCOJIIOTHO YepHOE TeJ0. 3aKOH
Kupxroga. 3akon Crepana — bonpimana.
3akonbl Buna. ®opmyina [1nanka. KBantoBoe
00BsICHEHNE 3aKOHOB TEILJIOBOIO U3IYUYEHHUS.
KopnyckynsipHo-BOIHOBOH Ayanu3M CBETA.
D¢ dexr Komnrona. JlaBnenue ceera.
BosHOBBIE CBOMICTBAa MUKpOYacTHLl. [ unoresa
ne bpoiins. Audpakius MUKpodacTu.
CooTHolieHrEe HeolpeIeaEHHOCTEN
Ieitzenbepra. BoHoBas GpyHKIus, €€
CTaTUCTUYECKHUI CMBICI. Y pPaBHEHHUE
[[Ipenunrepa.

KBaHTOBas yacTuia B psIMOYTOJIbHOU
NOTeHIMaIbHOU sAMe. [1y4ok yacTui B mosue
IPSIMOYTOJIBHOTO IOTEHLMAIBHOIO Oapbepa.
Tyunensusbiit 23pdexr. [lonstue
COOCTBEHHOI0O MArHUTHOI'O MOMEHTA YaCTUILIbI
Y CIIMHA.

[TosHBIII MOMEHT UMITYJIbCA YACTHILIBI U
ITOJTHBII MArHUTHBIA MOMEHT.

14

OIIK-1

Hroro

14

Hroro 3a cemectp

36

4 cemecTp

8 AtomHas usnka

KBantoBomMexaHn4yeckoe OMrcaHue aTOMOB.
CranuonapHoe

ypaBuenue lpenunrepa ans atoma
BOjI0opojia. BoiaHOBBIE (GYHKIMH U KBAaHTOBBIE
YHcla.

Teopust MHOTO3JIEKTPOHHOTO aToMa.
[Tpunnun [Maynu. KpaTtHOCTH BBEIPOXKIECHUS.
[TpaBuiia orOopa AJisi KBAHTOBBIX IEPEXOJIOB.
MexaHn4eCcKHil 1 MarHUTHBIA MOMEHTBI
aToMoB. ['mpomarantHoe oTHOHIEHUE. OTBIT
[lrepua u I'epnaxa. DpdexT 3eemana u
[ITapka. OMIuprUyecKrue 3aKOHOMEPHOCTH B
aToMHBIX criekTpax. ®opmyna banemepa.
KBanrtoBas Teopust MonekyJs. KBantoBas
pUpoja KoBaJeHTHOU cBs3H. [ToHaTHE 00
oOMeHHOM B3auMoeicTBUN. CTIEKTPBI
MOJIEKYI - DJIEKTPOHHBIE, KoJeOaTenbHbIE,
BpaiarenbHble. KomOnHanmoHHoe paccesHue
cBeta. CHOHTaHHOE U UHAYLUPOBAHHOE
u3nyyeHue. IHBepcHOE COCTOSTHUE BEIIECTBA.
OCHOBHBIE KOMIIOHEHTHI JIazepa. Y CJI0BUS
yCUJIEHHS ¥ TeHepanuu cBeta. CBoiicTBa
Ja3epHoro uzny4yeHusi. OCHOBHBIE TUIIBI
Ja3epoB U UX MPUMEHEHHE

OIIK-1

Hroro
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9 ®u3znka TBEPAOIO
Tena

OCHOBBI KBAHTOBOW CTaTUCTHYECKON (PU3UKH.
[TpuHIUIT TOXKAECTBEHHOCTH YacTull. bo30HbI
U pepMuoHbl. Pa3zo0Bo€ MPOCTPAHCTBO

u QyHKIMS pacnpeneneHus. Pacnpenenenus
boze — DitHiureiina u ®epmu — upaxa.
[TonsaTne nnotHocTr cocTossHUM. DOTOHHBIN
ueanbHbIi ra3. Pacnpenenenue ¢poToHOB 1O
sueprusim. Gopmyna [1nanka. DeKTpOHHBII
ujeanbHbli ra3. Pacnpenenenue 3J1eKTpOHOB
I10 SHEPI'UAM IIPU Pa3JIMYHBIX TEMIIEPATypPaAX.
3aBucumocTh ypoBHs depmu oT
TeMIiepatypsl. Teopus TEII0EeMKOCTH
TBEPAbIX

TeJ. DIeMeHTHI Kpuctaiuiorpadun. TemnoBele
KoJ1Ie0aHUs! KPUCTAJUIMYECKOM pEeIIeTKH.
TennoBsle cBOMCTBa TBEpABIX Tel. Teopus
TeI1oeMKoCcTH DiiHITelHa. Teopus
TertoeMKocTH JleGasi. DeMeHThl 30HHOH
TEOPUU

TBEpABIX Tel. Paciiemnienne sHepreTuuecKux
YpOBHE Ipu 00pa30BaHUH KPUCTATITUICCKOM
pelieTKy. DHEPreTHYeCKue 30HbI B
Kpucrauiax. Pacrpeneinenue 31eKTpoOHOB 110
SHEPreTUYECKUM 30HaM. MeTauisl,
IIOJIYIIPOBOJTHUKH U TUAJIEKTPUKH B 30HHOU
teopun. KBaHTOBas Teopust
3JIEKTPONPOBOAHOCTH TBEPABIX TEI.

OIIK-1

Hroro

10 ®usznka aTOMHOTO
s7ipa ¥ 3JIEMEHTAPHBIX
YaCTHIL.

Crpoenue sinep. Pazmep saep. SAnepueie
cuinbl. JledekT Macchl, JHEPTHsl CBSI3U U
YCTOMUYUBOCTD A71ep. MOMEHT UMITYJIbCa U
MarHUTHBI MOMEHT siipa. Bo30OykieHHbIe
COCTOSIHUS SiIep ¥ raMMa-u3inydeHue. DPQexr
Méccbayspa. PagroakTUBHOCTS siiep.

3aKoH paJMOaKTUBHOIO pacnaja. SnepHsie
peakiuu. Kinaccudukanus saepHbIX peakiui.
DHeprus siaepHon peakuuu. VIckyccTBeHHas
PaaNOaKTUBHOCTh. Peakius nenexus.
Peakuust cuntesa. [Ipobnema ynpaBisieMbIx
TEPMOSIACPHBIX pEaKIUil. DJIeMEHTapHbIE
yacTulbl. Tunel QyHAaMEHTATBHBIX
B3anmMoeiicTBuil. Knaccudukanus u
B3aMMHasl [PEBPAIIAEMOCTb 3JIEMEHTAPHBIX
yacTHll. JIenToHbl U aApOHbI. AHTUYACTHLIBL.
KBapkoBas monens anpoHoB. CoBpeMeHHast
(usnueckas kKapTUHA MUpA.

OIIK-1

Hroro

Hroro 3a cemectp

18

Hroro

90

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
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HanmeHoBaHMe MpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabmuma 5.3. — HaumeHoBaHue MpaKTUUECKUX 3aHATUH (CEMUHAPOB)

CornacoBaHa Ha noptane N2 79325

Haspannus pasnenoB | HaumenoBanue npaktuyeckux 3aHiatuil | Tpynoemkocts, | PopMmupyemsbie
(TeM) AMCUUITIIUHBI (cemuHapoB) q KOMIIETCHIINH
2 cemecTp
1 Mexanuka Kunemaruka. 3akonbl nuHaMuKd. Padora. 2 OIIK-1
DOHeprusi. 3aKOHbI COXPAHEHUS.
PenaruBucTcKas MexaHuka.
3aKOHBI TMHAMHUKHU 2 OIIK-1
Pabota. Dueprus. 2 OIIK-1
3aKoHBI cOXpaHeHUsl. PensiTuBucTCKast 2 OIIK-1
MEXaHUKa.
Htoro 8
2 MonexkynsipHas Knaccuueckue craructuku. [lepBoe 2 OIIK-1
busuka n Havajo
TEPMOJIMHAMUKA TepMOJAMHAMUKHU. V30mponeccsl.
DHTpOMHS.
BTopoe Hauano TepmoguHaMuKky. SBieHne
IepeHoca B ras3ax.
[IepBoe Ha4yanO TEPMOJAUHAMUKH. 2 OIIK-1
H3onpoueccsl.
Ourponusi. Bropoe Hauano 2 OIIK-1
TEPMOJUHAMUKU. SIBJICHHE MEpEeHoca B
ra3ax.
Hroro 6
3 DnexTpuuecTBo DNEKTPOCTaTUUECKOE TI0JIE B BAKyYyME. 2 OIIK-1
Teopema Octporpaackoro-I'aycca qist
HaIpPsYKEHHOCTH MOJIS.
Pabota, moreHman aMeKTPOCTaTUIECKOro 2 OIIK-1
HOJIS.
DIIEKTPOCTATUUYECKOE T0JI€ B BEILIECTBE. 2 OIIK-1
DHeprus AMEKTPOCTATUYECKOTO MOJIs. 2 OIIK-1
DIEKTPUUYECKUM TOK B METaJLIaX.
DNEeKTpUUECKUN TOK B BaKyyMe U ras3ax. 2 OIIK-1
Hroro 10
4 DnextpomarseTusM |MarnuTHoe nojie B Bakyyme. Bekrop 2 OIIK-1
MarHUTHOM MHAYKUUU. 3aKOH buo-
Cagapa-Jlamnaca.
[TepemenieHre NpoOBOJJHUKOB C TOKOM U 2 OIIK-1
JBIKEHUE 3apsJI0B B MATHUTHOM TIOJIE.
SIBrieHME NEKTPOMArHUTHOW UHIYKIUH. 2 OIIK-1
OHeprus MarHuTHOT'O TOJIS. 2 OIIK-1
MarauTHO€ 1oJie B BEILIECTBE. 2 OIIK-1
YpaBHenus Makcsenia. 2 OIIK-1
Hroro 12
Uroro 3a cemectp 36
3 cemecTp
13




5 Konebanus u BonHbI |["apMoHnYeckue KojieOaHus 2 OIIK-1
3aTyxarolye 1 BEIHYK/ICHHbIE KOeOaHmst 2 OIIK-1
Pa3IUYHON PUPOIBL.
BouHsl B ynipyrou cpene. 2 OIIK-1
ONEeKTPOMarHUTHbIE BOJIHBI 2 OIIK-1
DHeprusi BOJIHBI. 2 OIIK-1
Hroro 10
6 BonnoBas ontuka | HTepdepenms ceera. OnbiT FOHra 2 OIIK-1
HuTtepdepennus cBeTa B TOHKUX IUIEHKAaX 2 OIIK-1
Hudpaxius ceera. 2 OIIK-1
JudpakimonHas pemerka 2 OIIK-1
[Tonapuzanus cBeta 2 OIIK-1
B3anmopencTeue U3iry4eHus ¢ 2 OIIK-1
BelecTBOM. JlaBiieHue cBeTa
Hroro 12
7 KBanToBas ontrka |TemmoBoe n3inydeHue. 2 OIIK-1
1 KBaHTOBAs Buemnuit poroaddexr u apdexr 2 OIIK-1
MEXaHUKa Komnrona.
JaBnenue ceera. BoiHoBBIE CBOWCTBA 2 OIIK-1
BELIECTBA.
CoOTHOILIIEHHE HEOTIPEACIEHHOCTEN. 2 OIIK-1
VYpasuenue llIpénunrepa. Mukpouacruua 2 OIIK-1
B [IOTEHLIMAJILHOU SIME.
[TorenunanbHblii 6apbep. TyHHENBHBIH 2 OIIK-1
a¢dekr.
TynaenbHbIN 2 PEKT. 2 OIIK-1
Hroro 14
Uroro 3a cemectp 36
4 cemecTp
8 Atomnas ¢puszuka  |KBaHTOBO-MEXaHHYECKOE ONMCAHUE 2 OIIK-1
CTPOEHHMS U CIIEKTPOB aTOMOB.
KBaHTOBO-MEXaHMYECKOE ONMCAHUE 2 OIIK-1
CTPOEHHS U CIIEKTPOB MOJIEKYJI.
KomOunanmoHHoe paccesiHue cBera. 2 OIIK-1
HNuBepcus nHacenénnoctu. Jlazepsl.
HUroro 6
9 ®uszuka tBepaoro  |KBanrtoBble craTucTHKU. TerioBbie 2 OIIK-1
Tena CBOICTBa
TBEPJBIX TEN. DIEKTPOIPOBOIHOCTH
TBEPABIX
Ten. KoHTakThl TBEPABIX TENl.
TemnnoBbie CBOMCTBA TBEPABIX TEIN. 2 OIIK-1
DIEKTPONPOBOJHOCTh TBEPABIX TEIL. 2 OIIK-1
KoHTtakTel TBEPIABIX TEI. 2 OIIK-1
Hroro 8
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10 ®usuka atomHoro |CTpoeHUE U CBOMCTBA sAEp. 3aKOH 2 OIIK-1
s/ipa ¥ DJIEMEHTAPHBIX | paIMOAKTUBHOIO pacnajna. SnepHsie
YaCTHII. peakiuu. DIeMeHTapHbIC YaCTHIIbI.
®dusnyeckas KapTUHa
Mupa.
S nepHblie peakiuu. DieMeHTapHbIE 2 OIIK-1
yactuibl. Puznueckas KapTUHA
MHDpA.
Htoro 4
Uroro 3a cemectp 18
Hroro 90
5.4. Jl1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tab6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT
HagBaI;;ﬂc LI: ;:Iiiljlﬁ? (rem) Haumenosanue naboparopubix padot | TpyaoeMKocTs, 4 cigfﬁgf eylfr;;e
2 cemecTp
1 Mexanuka N3ydyeHne KuHeMaTuKu 4 OIIK-1
BpalIaTEIHLHOTO JIBHXKCHHUS.
Htoro 4
2 Monekynspnas pusmuka |3ydenue pacnpeneneHus 4 OIIK-1
Y TEPMOJIMHAMMKA Makcsenna.
Htoro 4
3 DAeKTpUYECTBO N3ydeHue 31eKTpoCcTaTHuYeCKOro mos 4 OIIK-1
Ha MOJIENH.
Omnpenenenne AUIEKTPUUECKON 4 OIIK-1
MIPOHUIIAEMOCTH TBEPJIBIX
JURJIEKTPUKOB.
Uroro 8
4 DJIeKTpOMarHeTu3m N3ydyenne MarHuTHOTO OIS 4 OIIK-1
KpyroBOT'O TOKa.
Htoro 4
Uroro 3a cemectp 20
3 cemecTp
5 KonebaHus 1 BOJIHBI N3ydenue 3aTyXxaronmx KojaeOaHuil. 4 OIIK-1
W3ydenue BEIHYKIEHHBIX KOJIEOaHUH. 4 OIIK-1
Hroro 8
6 BonHoBas ontuka N3yyenne natepdepeHIiuu 1a3epHoro 4 OIIK-1
W3IIy4EeHHUS.
Nzydenne nudpakuy OT IIeH. 4 OIIK-1
Hroro 8
7 KBaHTOBas ONTHKA U N3ydeHune TennoBoro U3ay4eHus. 4 OIIK-1
KBaHTOBas MEXaHHUKa Utoro 4
Uroro 3a cemectp 20

4 cemecTp

CornacoBaHa Ha noptane N2 79325

15




8 Aromuas (uzuka Wzydenue BHemHero ¢porodddexra. 4 OIIK-1
N3ydenue crnekTpa BOJOPOIA. 4 OIIK-1
Hroro 8
9 ®usuka TBepaoro Tena |OnpeaesneHne MUPUHBI 3aPEIIeHHON 4 OIIK-1
30HBI 10 TEMIIEPAaTypPHOU
3aBUCHUMOCTH OOPAaTHOTO TOKA JUOJA.
N3ydeHnue TyHHEIbHOTO AU0/A. 4 OIIK-1
N3yueHne BHYTpEHHETO 4 OIIK-1
dotorddekraro
Uroro 12
Uroro 3a cemectp 20
Hroro 60

5.5. KypcoBoii npoekT / kypcoBasi padora
He npenycMOoTpeHo y4eOHBIM IIaHOM
5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B
tadymue 5.6.
Tab6mmma 5.6. — Buasl caMmocTosTeIbHOM paboThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN

HasBanus pazneno | Bunsl camocrosarensHol | Tpynoemkocts, | @opmupyemMbie
(Tem) TUCIUTUTAHBI paboTsl q KOMIIETEHIINN POpMBI KOHTPOIA
2 cemecTp
1 Mexanuka ITogroroska k 10 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[Toaroroska 10 OIIK-1 JlabopaTopHas
nabopaTopHO# padoTe, paborta
HanucaHue OTyeTa
Hroro 20
2 MonekynsipHast [Toxroroska k 8 OIIK-1 TectupoBanue
duzuka u TECTUPOBAHUIO
TCPMOJMHAMHKA [ToaroroBka k 4 OIIK-1 JlaGoparopHas
nabopaTopHoO# padoTe, paborta
HanucaHue OTyeTa
Hroro 12
3 DnexTpuuecTBo ITogroroska k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[Toaroroska 8 OIIK-1 JlabopaTopHas
nabopaTopHO# padoTe, paborta
HanMcaHue OTYeTa
Hroro 12
4 DOnexrpomarnerusM |Ilogroroska k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 OIIK-1 JlaGoparopHas
nabopaTopHO# padoTe, paborta
HanMcaHue OTYeTa
Hroro 8
Uroro 3a cemectp 52
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[ToxaroroBka u cnaya 36 DK3aMeH
’K3aMeHa
3 cemecTp
5 Koneb6anus u Bonusl | [Tonroroska k 3auety ¢ 6 OIIK-1 3auéT C OLEHKON
OLIEHKOM
IloaroroBka x 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 6 OIIK-1 JlabGopaTopHas
nabopaTopHO# padoTe, paborta
HalMcaHue OTYeTa
Hroro 18
6 BonnoBas ontuka |[loaroroBka k 3a4eTy ¢ 6 OIIK-1 3auéT ¢ OIleHKON
OLIEHKOM
ITonaroroBka k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 6 OIIK-1 JlaboparopHas
nabopaTopHoii pabote, pabota
HaIMCaHUe OTUeTa
Uroro 18
7 KBanToBas ontuka |[loarotoBka k 3a4eTy ¢ 6 OIIK-1 3a4éT C OIlEHKOH
Y KBaHTOBAas OILICHKOH
MCXaHHKa Iloarororka k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToxaroroBka k 6 OIIK-1 JlabopaTopHas
nabopaTopHO# padoTe, paborta
HaIMCaHUEe OTYETa
Hroro 16
Hroro 3a cemectp 52
4 cemecTp
8 Atomuas ¢pusuka  |[ToaroToBka k 18 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 18 OIIK-1 JlaGopatopHas
nabopaTopHoii pabote, pabota
HaIMCaHUe OTYeTa
Uroro 36
9 ®uzuka tBepaoro |Iloaroroska k 18 OIIK-1 TectupoBanue
Tena TECTUPOBAHUIO
IToaroroBka k 18 OIIK-1 JlaboparopHas
nabopaTopHoii pabote, pabota
HaIMCaHUe OTUeTa
Uroro 36
10 ®usumka aromuoro |Iloaroroska x 16 OIIK-1 TectupoBanue
A7Ipa U DJIIEMEHTaPHBIX | TECTUPOBAHUIO
YacTHl. Hroro 16
Uroro 3a cemectp 88
ITonaroroBka u caaua 36 OK3aMeH
JK3aMeHa
Hroro 264
17




5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUJIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIEe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLIUILINHBI, U BUOB
3aHATHN

dopmMmupyemsie Bupapl yueOHOM nesTebHOCTH
®opmBbI KOHTPOIIS
KOMIIETEHIIMH Jlek. 3aH. IIpak. 3aH. |JIa6. pa6.|Cam. paO.
OIIK-1 + + + + 3auér ¢ oneHkou, JlaboparopHas
paborta, TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa JJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 PopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

MaxkcumanbHbIN MaxkcumanbHbIN MakcHmabHELi
DopMBI KOHTPOJIS 6amn Ha 1-yro KT ¢ | 6amn 3a mepuon Oaz 32 nepuon Beero 3a
Hayana cemectpa | Mexay 1KT u 2KT mexay 2KT n Ha cemectp
KOHeII ceMecTpa
2 cemecTp
JlaGopatopHas pabota 5 15 15 35
TectupoBaHnue 5 15 15 35
DK3amMeH 30
HToro MakcumyM 3a 10 30 30 100
nepuos
Hapacratomum utorom 10 40 70 100
3 cemecTp
3auéT c OLEHKOMN 5 15 15 35
Jlaboparopras paboTa 5 15 15 35
TectupoBanue 10 10 10 30
HToro MakcumyM 3a 20 40 40 100
epuos
Hapacratomum urorom 20 60 100 100
4 cemecTp
JlaGopatopHas pabota 15 15 15 45
TectupoBaHnue 5 5 15 25
DK3aMeH 30
HToro MakcumyM 3a 20 20 30 100
epuos
Hapacratomum utorom 20 40 70 100

6.2. IlepecueT 0a/1710B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6annoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecdet 6aIOB B OIEHKH 32 TEKYIINI KOHTPOJIb

bBaer Ha 1aTy TEKyIero KOHTPOJIs Omnenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Cagenses, U. B. Kypc o6meit pusuxu. B 3 1. Tom 1. Mexanuka. MosiekynspHas Gpusuka :
yueOHuK /uig By30B / M. B. CaBenbeB. — 18-e u3a., crep. — Canxrt-IlerepOypr : Jlans, 2022. — 436 c.
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/221120.

2. Casenswes, U. B. Kypc obmeit ¢pusuku. B 3-x T1. Tom 2. DneKTpU4ecTBO U MarHeTu3M. BOJHBI.
Ontuka / U. B. CaBenveB. — 17-e usn., crep. — Cankr-IletepOypr : Jlanp, 2023. — 500 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://e.lanbook.com/book/333998.

3. Cagenses, 1. B. Kypc ¢usuku. B 3 Tomax. Tom 3. KBantoBas ontuka. ATomHas (u3uKa.
dusuka TBepaoro Tena. Pu3nka aTOMHOTO sijipa U 3iaeMeHTapHbix yactull / Y. B. CaBenbeB. — §-e u3n.,
crep. — Cankr-IletepOypr : Jlanp, 2023. — 308 c. [DnexkTpoHHBIN pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/302249.

7.2. JlonoiHUTEIbHAS JIUTEpaTypa

1. Casennes, U. B. CoopHuk BompocoB u 3aaa4 no oomient ¢pusuke / M. B. CaBenbeB. — 11-e u3g.,
crep. — Canxkr-IletepOypr : Jlanp, 2023. — 292 c. [DnekTpoHHBIN pecypc]: — Pexum nmoctyma:
https://e.lanbook.com/book/297674.

2. Uponos, . E. 3agaun no ob6mieit ¢pusuke : yuedHoe nocodue s By3oB / U. E. Upogos. — 20-e
u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 420 c. [DnexkTpoHHBINA pecypc]: — Pexum mocrtyna:
https://e.lanbook.com/book/392375.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0Co0ust

1. Mexanuka: Y4ueOHO-METOAMYECKOE MOCOOUE MO ayJUTOPHBIM MPAKTUYCCKUM 3aHATHIM U
camocTosATenbHOM padote / HO. A. I'puboB, A. A. 3enun - 2018. 64 c. [DnekrpoHHsIii pecypc]: — Pexxum
nocryna: https://edu.tusur.ru/publications/7662.

2. MonekynsapHas Gu3nka U TEPMOJUHAMHKA: YUEeOHO-METOIUNYECKOE TTIOCOOUE TT0 ayTUTOPHBIM
MPAKTHYECKUM 3aHIATHIM M CAaMOCTOATENbHON padoTe / B. A. Bypnosunun - 2018. 85 c. [DnekTpoHHBII
pecypc]: — Pexxum pocryma: https://edu.tusur.ru/publications/7520.

3. DNEKTpUYECTBO U MarHETH3M: Y 4eOHO-METOAMYECKOE MOCOOUE M0 ayTUTOPHBIM MPAKTHYSCKUM
3aHATUSAM U camocTosTensHON padore / FO. A. Bypauesckwuii - 2018. 137 c. [DnexTpoHHBIN pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/7729.

4. Konebanus M BOJHBI: Y4eOHO-METOAUYECKOE MOCOOHMe MO ayJUTOPHBIM NMPAKTHYECKUM
3aHATUSAM B caMocTosTesibHOU padote / A. C. Kiiumos, A. B. Menosuuk, 1O. I'. FOmkos - 2018. 114 c.
[DnexTpoHHEI pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/7652.
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5. BomrHoBas W KBaHTOBas ONTHKA: YUeOHO-METOIMUYECKOE MOCOOME MO ayJIUuTOPHBIM
MpaKTHYECKUM 3aHATUSIM U camocTosATenbHO# padore / JI. B. Opnosckas, E. B. IBanoBa, A. B.
OpnoBckas - 2018. 127 c¢. [DOnekTpoHHBIH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7694.

6. AtomHas ¢usuka u pusnuka TBEPAOTO Teyna: YUeOHO-METOIUUECKOE MOCO0re Mo ayAUTOPHBIM
MPAKTUYECKUM 3aHATHSAM B caMocTosiTebHOU padote / A. B. Jlssuun, 0. I1. Yyxkos - 2018. 147 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7691.

7. Kunematuka paBHOYCKOPEHHOTO BpalleHus: PykoBoaCTBO k 1abopaTopHO padoTe 1o ¢pusuke /
B. A. bypnoBunun - 2019. 13 c. [DaexkTtpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/8966.

8. OmnpeneneHue OTHOIIEHUS TEINIOEMKOCTEN raza metoaom Kiiemana-Jlezopma: PykoBoacTBO k
naboparopHoit padote o ¢usuke / E. B. IBanosa - 2019. 12 c. [DnextponHsIit pecypc|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8968.

9. M3ydeHre MarHUTHOTO TOJISI KPYroBOro TOkKa: MeToauueckue ykasaHHus K J1abopaTopHOM
pabore / E. B. lIBanoBa, A. B. MenoBHuk - 2018. 13 c. [DnextponHsIil pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/7646.

10. U3ydyeHue 3aTyXxawmux JJIEKTPOMArHUTHBIX KoJieOaHWi: MeTonuyeckue ykKa3aHUS K
nabopatopHoit padore o ¢uszuke / A. B. TronskoB, B. A. Bypnosunun - 2020. 16 c. [DneKTpOHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9261.

11. Buemauii porosrddexr. U3yuenune 3akona CrtoneroBa u mpoBepka Gopmyisl DWHIITEHA:
MeTtoaudeckue ykazaHus K jabopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7638.

12. UccnenoBanue criekTpa aroMa Bojopoja: PykoBoACTBO kK 1abopaTopHoi paboTe mo ¢usnke / A.
C. Kaumos, H. II. KongpareeBa - 2019. 14 c. [DnekTpoHHbIl pecypc]|: — Pexum goctyna:
https://edu.tusur.ru/publications/8965.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEpUaJIbl 111 CAMOCTOSTEILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM HUX 3[0POBbS U BOCHPUATHS HH)OPMALIUY.

J1s1 JIMI ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM MIPUPTOM.

JI1s1 i1 ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydeHUU NTUCHUIIMHBI PEKOMEHAYETCS 00palaThbCsad K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MatepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

CornacogaHa Ha noprane Ne 79325 20


https://edu.tusur.ru/publications/7694
https://edu.tusur.ru/publications/7691
https://edu.tusur.ru/publications/8966
https://edu.tusur.ru/publications/8968
https://edu.tusur.ru/publications/7646
https://edu.tusur.ru/publications/9261
https://edu.tusur.ru/publications/7638
https://edu.tusur.ru/publications/8965
https://lib.tusur.ru/ru/resursy/bazy-dannyh

Jlabopatopusi TepMOJUHAMUKHU: yueOHash ayIUTOPUs JJIsl MPOBEICHUS 3aHATUN MPAKTUYECKOTO
THUIA, y9eOHas ayAUTOPHs JIJIs IPOBEJCHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas o6nacTs, T.
Tomck, Bepminnauna ynuna, a. 74, 223 ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- JJaGopaTopHbIif MaKeT MO TEPMOJAMHAMHKE - 6 IIT.;

- MaruuTHo-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Pacuer morpemnocTeit Gpu3NUECKUX H3MEPEHU;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

JIaGopaTopusi MEXaHUKU U MOJIEKYJISIpHON (DM3KMKH: yueOHas ay TUTOPHS ISl IPOBEICHUS 3aHATUI
MPaKTUYECKOro THMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHH abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuna, 1. 74, 232 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- JlabopaTopubie MakeTsl: "Monekymspaas gusuka" - 10 mwr., "Masarauk Obepbeka" - 10 mrT.,
"Mamuna AtByaa" - 3 wr., "MoMeHT nunepuun" - 4 mr.;

- Konrponnep usmepennii - 10 wr.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemogaBaTels.

[Iporpammuoe obecnieueHue:

- Pacuer norpemnocreit pU3NUECKUX U3MEPEHUH;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aroUMXCs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

CornacoBaHa Ha noptane Ne 79325 21



[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Ha3Ba2E’;§§;ﬁj:$: (Tem) igﬁlﬁ:f eylfr;: ®opmbl KoHTpoItst | OrnieHouHbIe MaTepuaisl (OM)
1 Mexanuka OIIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHU
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 MonekynspHas Gu3nKa U OIIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
TEPMOJIMHAMHKA pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 DIEKTPUYECTBO OIIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 DyeKTpOMarHeTu3m OIIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX
BOIIPOCOB
5 Konebanust 1 BOJIHBI OIIK-1 3a4éT ¢ OLeHKOH Ilepeuens BOPOCOB JyIst
3aueTa C OLEHKOM
JlaGopaTopHas Tembl m1abopaTOpHBIX PadoOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
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6 BonHoBas onTuka OIIK-1 3auét c ouenkoil  |Ilepedyenp BonpocoB s
3a4eTa ¢ OLCHKON

JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
7 KBanTOBas ONTHKA U OIIK-1 3auér c onenkort | [lepeuens BOmpocoB Jist
KBaHTOBAsl MEXaHUKA 3a4eTa ¢ OLCHKOM
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
8 AtomHas (usmka OIIK-1 Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
9 ®dusuka TBEpIOTro TeNa OIIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
10 ®u3zuka aTOMHOTO siapa U OIIK-1 TectupoBanue [IpumMepHbIi TEpedeHb
AJIEMEHTAPHBIX YACTHII. TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMJIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K cTeneHH CHOPMUPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIC YMEHUH UITU HAaBBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CUCTEMAaTUYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yYMEHHUE HaBBIKOB
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4 (xopotio)

ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

5 (OTJIMYHO)

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Touka nBMXKETCS W3 LIEHTpa CIUPAIU C paBHOMEpPHO yObIBaromel ckopocThio. [Ipu aTom
BEJIMYMHA [IOJTHOTO YCKOPEHHUS TOUKH ...
BapuaHTbl OTBETOB:
1. ymeHsb1aercs;

2. YBEJIMYMBACTCS;
3. He U3BMEHSETC;

4. paBHA HYJIIO.

2. Ha aGcooTHO TBEPAOE TENO JACHCTBYET MOCTOSTHHBIM MOMEHT cuil. Kakue u3 mepedrcieHHbIX
HIKE BEJIMYMH U3MEHSIOTCS 110 JIMHEHHOMY 3aKOHY?
BapuaHTbl OTBETOB:
1. yrioBasi CKOPOCTb U YTIJIOBOE YCKOPEHHE
2. MOMEHT UHEPIMH U MOMEHT UMITyJIbCa
3. yrioBas CKOPOCTh 1 MOMEHT HHEPLIUU
4. yrinoBasi CKOPOCTb U MOMEHT UMITYJIbCa

3. BennunHa MOMEHTa UMITYJIbCA TeJla U3MEHSIETCS C TEUYSHUEM BPEMEHHU Mo 3aKkoHy L=t(t+2) .
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Ecnu B MOMEHT BpeMeHH 2 ¢ YIJIOBOE YCKOPEHHE coCTaBisAeT 3 paa/c” 2, To MOMEHT WHEPLIHHU
tena (B equaMax CU) paBeH ...

BapuaHTbl OTBETOB:

1.22.13.0,54.4

. Ha xonmax HEeBeCOMOTO CTCPIKHA 3aKPCIIJICHBI IBA MAaJICHbKHUX MAaCCHBHBIX HIapHKa. CTep}KeHB

MOXET BpAIaThCs B TOPU3OHTAJIBHOU MJIOCKOCTH BOKPYT BEPTUKAIbHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTepKEeHb PaCKPyTHIIM 0 YIIIOBOM cKopocTu o. [lon aericTBuem
TPEHUs CTEPKEHb OCTAHOBUJICS, MPU 3TOM BbiAenusoch 4 J[ temnoTel. Ecnu cTepxenn
PACKPYTHTh 0 YTJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPKHS BBIICIUTCS
KOJIMYECTBO TEIUIOTHI (B [[X), paBHOE ...
Bapuanter otBeroB: 1.0,52.23.14.4

. TennmoBas mamuua pabotaer mo nukiay Kapuo. Ecim temmepatypy HarpeBatens

XOJIOJWJIbHUKA YMEHBIIUTh Ha 0JMuHaKoBY10 Beauuuny AT, To KIIJI nukia ...
BapuanTtsl oTBeTOB: 1. yBeauuuTCa 2. HE U3MEHHUTCS 3. yMEHbIIUTCS 4. AN OTBETA
HEJ0CTAaTOYHO JaHHbBIX

. Bo ckonbko pa3 yBeIUUMTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI WJealbHOTO Ta3a Mpu

MTOBBIIICHUH a0COIOTHOM TeMIepaTypsl B 4 paza?
Bapuantel otBeToB: 1. He n3menutcs 2. 0,5 3.2 4. 4

. Ot xakoi u3 MNPUBCACHHBIX HUXKC BCIIUWYUH, XapaKTCPUIYIOIINX MOJICKYJIBI, 3aBUCHUT JABJICHUC

HIeaIbHOro rasa’?

BapuaHTbl OTBETOB: 1. CUJIBI TPUTSIKEHUA MEXIY MOJIEKYJaMHU 2. KHHETUYECKOU HEPTUHU
MOJIEKYJ 3. CHJbl OTTAJKMBAHUS MEXIY MoOJieKyJlaMu 4. MOTEHUHAJIbHOW SHEPTUU
B3aMMOJICHCTBUS MOJIEKYJI

. I[J'IH HSOJIHPOBEIHHOP'I CHUCTEMBI B paBHOBECCHOM COCTOSAHUH SHTPOIHNA CUCTEMEL. ..

BapuanTel oTBeTOB: 1. MUHMMabHA 2. MaKCHUMalibHA 3. UMEET cpeaHee apupMeTUIECKoe
3HauYeHHe 4. UMEET OTPULATENIbHOE 3HAUCHUE

. BexkTop Hamps>KeHHOCTH 3JIEKTPOCTATHMYECKOIrO MOJISl, CO3JaHHOrO MEXAy OOKIagKaMu

IUIOCKOTO KOH/IEHCATOpa HaMpaBJieH. ..
BapuanTer oTBeTOB: 1. OT OTpUIATENBHON OOKJIAAKU K TMOJIOKUTEILHONW 2. B CTOPOHY

BO3pacTaHus MOTEHIIMaja 3. mapaieabHo oOKIagKaM 4. B CTOPOHY yObIBaHMSI MOTEHIIMANA

Todeunsrit 3apsa +q HAXOAUTCS B IIEHTpE chepruieckoit moBepxHocTu. Ecinu no6aButh 3apsa —q

BHYTpPb C(hepUUeCcKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTHU 3JIEKTPUYECKOTO MO

4yepe3 MOBEPXHOCTh CepHI. ..

Bapuantsl otBeTOB: 1. yBenuuutcs [IpoBepeHo B reHepaTope 24 2. yMEHbIIUTCS 3. paBEH HYJIIO

4. He U3MEHHUTCA

MarnuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 10 3aKoHy D=t(2-

t) MB6. Uemy paBua 3/[C mHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?

OTBeT NpeacTaBUTh B MUJUTUBOJIbTAX.

Bapuante! otBetos: 1. 40 2. 10 3. 20 4. 30

3apspKeHHas 4acTHIla BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePIEHANKYISIPHO MarHUTHBIM

CWJIOBBIM JIMHUSAM. TpaekTopreil ABHKEHUS YaCTULII SIBIISIETCA. . .

Bapuantsl orBeTOB: 1. ipsimas 2. mapa6osia 3. ciupaib 4. OKpy>XKHOCTb

Kak cBs3anb1 Mmexxny coOoit amruTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

BapuanTer orBeToB: 1. DHeprus (W) nponopiimonanbHa ammntyae (A) B 4-oif cTeneHu 2.

Oueprus (W) nponopuronanbHa amrmutyae (A) 3. Dueprus (W) mponopiinoHaabHa KBapaTy

aMruty bl (A) 4. Dueprus (W) nponopuroHanbHa aMiiutyae (A) B 3-oi cTeneHu

EMKOCTB KONe6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu

ATOM M3MEHMUJIACH JITMHA U3JTy4aeMbIX AJIEKTPOMArHUTHBIX BOJIH?

BapuanTtsl oTBeTOB: 1. yMeHbIIMIach B 4 pa3za 2. yMEeHbIIWIACh B 2 pa3a 3. yBeauuusiach B 4

pasa 4. He U3MEHUJIach

IIpu pe3onance...

BapuaHTsl oTBeTOB: 1. pe3ko pacTeT yacToTa KojieOanui 2. koneOaHus 3aTyXaroT 3. yactora

Kosie0aHui paBHA HYJIO 4. COBNAAAET YacTOTa COOCTBEHHBIX U BBIHYXKJACHHBIX KOJeOaHui

Kak Ha3bpIBalOTCs BOJHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOAST B NEPHEHIUKYISIPHOM

IUIOCKOCTH K HAMpaBJIeHHUIO paclpOCTPAHEHUS BOJIH?

Bapuantel otBeTOB: 1. monepeunsie 2. MpoIoIbHbIE 3. COOCTBEHHBIE 4. KOTEPEHTHBIC

[Ipu mabmonenun uHTepdPepeHnuu GuoneToBoro ceera B onbiTe FOHra paccTosHue Mexmay
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COCEHUMHU TEMHBIMH IOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Ecnu nctounuk ¢uoneToBoro csera
3aMEHUTh UICTOYHMKOM KPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooxbuie, TO 3TO
paccTosiHUE CTAHET PABHBIM ... MM.

Bapuante otBeroB: 1. 1,332.33.14. 1,5

[InacTUHKY U3 ONTUYECKH AaKTUBHOI'O BEIIECTBA TOJIIMHON d = 2 MM MOMECTHIIM MEXAY
napaiesIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMATHYECKOTO
cBera noBepHynack Ha yroa 30 rpaaycoB. [lone 3peHus noaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM TP MUHUMAaJIbHOU TONIIKHE (B MM) IJIACTUHKH, paBHOH ... [IpoBepeHo B renepaTope
25

Bapuanter otBetoB: 1.22.43.64.8

Ha nuadparmy ¢ KpyribsiM OTBEPCTHEM PaguycoM 2 MM MaJaeT HOPMalIbHO MapaslielbHbIN
My40K cBeTa AjAuHOW BoaHbI 0,5 MkM. Ha myTu nydel, nmpomeamux yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemarT 3kpaH. B orBepcTtum nmadparmel s TOUKH Ha dKpaHe
YKJIaIbIBAIOTCS 30H Openens.

Bapuantel otBeToB: 1.82.43.94.5

ITo mepe HarpeBaHUs Tela €T0 CBEUCHHUE M3MEHSETCs clenyromuM oopazom. [Ipu koMHaTHOM
TeMIIepaType CBeUeHHe B BUIUMON 00JacTu crnekTpa He Habmogaercs. [lo mepe moBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
(I'xpacHoe kaneHwue! ), a 3aTeM B Oenbiii ([ /0enoe kaneHue! ). 3aKOHOMEPHOCTH U3MEHEHUSI
[[BETa CBEUEHHUS TeJa MMPU HarpeBaHUU OOBACHAIOTCA

BapuanTter orBeTtoB: 1. 3akoHoMm Credana-bonpnmana 2. 3akonom Kupxroda 3. u3
MPUBEICHHBIX BAapHMAHTOB HET BepHOro 4. 3akoHaMu cmeleHus BuHa

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

KuHeMaTuka nocTynaTesIbHOTO IBUIKEHUS.
Kunematuka BpamareabHOro JBUKEHMUS.
JlnHaMKKa MaTepUaJIbHOU TOYKHU.
Kunernueckas sneprust. Pabota 1 MOUTHOCTb.
KoHncepBatusHble cuibl. [loTeHInanbHas 3Heprus, CBA3b MEXAY MOTEHLIMAIBHON 3HEpruei 1
CHJION.
OcHOBHOE ypaBHEHME AMHAMHUKU BpALIaTEIbHOTO JBH)KEHUS OTHOCUTEIBHO HEINOJBH)KHOU
TOYKHU.
YpaBHEHME TMHAMUKYU BPAIIATEILHOIO JBUKEHUSI OTHOCUTENIBHO HEIIOABUKHOM OCH.
MowmenT unepuuu, reopema lllrelinepa.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPI M.
3aKOH COXpaHEHHUs] MOMEHTa UMITyJIbCa.
MonexymnsipHasi GU3UKa U TEPMOJINHAMHUKA.
Buytpennss sueprus. Temnora u padora. [lepBoe Hauano Tepmoannamuki. 2. Kinaccuueckue
CTaTUCTHKH ((QYHKIMA pacipenesieHuss MakcBena).
Haubonee BeposiTHasA, cpeiHAs KBaJpaTUUHAsA U CPEAHSsI apudMeTH4ecKast CKOPOCTH MOJIEKYJT
rasa.
bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.
Tennoémkocts raza. dopmyiia Maiiepa.
YpaBHEHME COCTOSIHUS UACAIBHOIO rasa. Msomnpoueccsl.
Anmabarudeckuii mporecc. [lomuTponuueckue mpoeccsl.
Oo6parumsrii ukn Kapho.
M3MeHeHne 3HTPONUHN NpU OOpaTUMBIX M HeoOpaTUMBIX mpolieccax. Bropoe Hauaio
TEPMOJAVHAMUKH.
OuTponus. PU3NUECKU U CTATUCTUYECKUI CMBICI SHTPOIIUU.
OneKTpOMarHeTUsM.
OnekTpuyeckoe nose. Hanpssk€HHOCTE 2nekTpudeckoro noisd. Cunosble nuHuM. [TpuHnun
CYIEPIO3ULUH ICKTPUYECKUX TOJIEH.
Teopema Octporpanckoro-I'aycca ns BekTopa HanpsKEHHOCTHU AJIeKTpuyeckoro noid. [lomne
0eCKOHEYHO! OJJTHOPOAHO 3apsKEHHOM IIIOCKOCTH.
[Torenuman. Pabora cun snekrpocraruyeckoro nois. Llupkymsius BeKTopa HanpsHKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJIA.
CBs13b MeX 1y HAPSPKEHHOCTHIO 3JIEKTPOCTATUYECKOTO MOJISL U MOTEHIMaIoM. PacueT pazHoCTH
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MOTEHIIMAJIOB MEXKy TOYKaMH 1OJisi (00pa30BaHHOTO OECKOHEUYHOU 3apsIKEHHOM MIIOCKOCTHIO,
IByMSI OECKOHEUHBIMHM 3apsKEHHBIMH IIJIOCKOCTSAMHU, chepHUuecKOd MOBEPXHOCTHIO,
MIPOBOJIAIIAM IIAPOM).

[Tonspu3zanust AUIEKTPUKOB.

N3menenue BexktopoB E u D Ha rpanuiie pasaena AByX IUAJICKTPUKOB.

Pacnpenenenue snekTpUuecKUX 3apsgoB Ha mpoBoAHUKe. Hanmpssk€HHOCTH moss BOJNHM3H
MOBEPXHOCTH 3apsHKEHHOTO IPOBOIHUKA.

OnexkTpoasmxkymas cuia. O600mEHHBIN 3akoH OMa 17151 HEOTHOPOTHOTO yJacTKa IeTH.
Pabota, momHoCTh, 3akoH [[xoymnsa-JIenma.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

CraTuyeckoe MarHMTHOE MOJie B BakyyMe. BeKTop MarHUTHOW MHAYKIMHU. 3aKOH buo-
CapapalJlamnaca.

MarnutHoe moJjie KpyroBoro Toka. MarHuTHoe moJie ABMXKYIIErocs 3apsaaa. 3akoH Amrmepa.
Cuna, neficTByoIIas Ha IPOBOJHUK C TOKOM B MAarHUTHOM TIOJIE.

Cuna JlopeHna. /IBuxkeHue 3apsSyKEHHOM YaCTHUIbI B OJTHOPOJHOM MAarHUTHOM TOJIE.

Dddext Xomna.

[upkynsinusa BEKTOpa MArHUTHOW MHIYKIIHH.

Pabota no nepemenieHuIo NPOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

MarnutHoe nose B BeuecTBe. HaMarHn4eHHOCTh U HAaNPSKEHHOCTh MAarHUTHOTO TOJIS.
MarautHble MOMEHTBI 3JIEKTPOHOB U aTOMOB.

OnekTpoaBMKyIas cuia (3.4.c.) HHayKuuu. [Ipuposa siBieHus 3MeKTpOMarHiTHOM WHIAYKIUH.
SBneHne caMOMHIYKIMU. B3anmMHas HHIyKIus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

VYpaBHenusa Makcseia.

KonebGanus 1 BOJIHBI.

XapaKTepUCTUKU TAPMOHUYECKUX KOJICOaHMIA.

CroxeHue rapMOHUYECKUX KOJICOaHMIA.

KBazucranuonapueie Toku. CB0OOJHBIE 3JIEKTPOMAarHUTHBIE KojeOaHUsS B KOHType 0e3
AKTHBHOT'O CONPOTHUBIICHUS.

CB0OOIHBIE 3aTyXalOIIKE AIEKTPUIECKUE KOJIeOaHHs B KOHTYpE.

BriHyX/1€HHBIC IEKTpUYECKUE KoaeOanus. SIBnenne pezonanca. [lepeMeHHBIH TOK.

VYpaBHeHUs IIOCKOH U CHEepUIECKOI BOJIH.

Hanoxxenne (natepdepenius) BoaH. CTOSIYME BOJTHBI.

Dddext Jomnepa mist 3BykoBbIX BOJIH. Onituueckuii 3¢ dext Jomepa.

ONEeKTPOMarHUTHBIE BOJIHBL.

DHeprus MEKTPOMAarHUTHOU BOJIHbI. UHTEHCUBHOCTh M UMITYJIbC 3JIEKTPOMArHUTHON BOJIHBI.
BonHoBas 1 kBaHTOBas ONTHKA.

Nutepdepentus ceera. Merox IOura. [llupuna nonoc natepdepennn.

HNHuTepdepenius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKHU.

Konrsna HeroToHa.

Hudpakmus ceera. [punmun [oirenca-dpenens.

Merton 300 @penens. 30HHAs MIACTUHKA.

Judpaxius Ha KpyTJioM OTBEPCTUN U HETIPO3PAUYHOM JIUCKE.

Hudpakmus ot mienm.

Judpakmonnas pemeérka.

CrnextpanbHoe pasziioxkenue. Paszpemaronias cnocoOHOCTh peHIETKH.

Judpakmus Ha TpOCTPAaHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipusanus npu OTpaxxEeHUH U IpeIOMIICHUHU. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENPETOMIICHUH.

3akoH Mamntoca.

Tennopoe uznmydyenue. 3akon Kupxroda.

3akon Credana-bonbmana. 3akon cMmemenus Buna.

®opwmyina [Lnanka.

Buemnnii pororddexr.

®dotonsl. OnbIT boTte (MeTon coBnaaeHuit).

Dddext Komnrona.
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TopMO3HOE PEHTTEHOBCKOE U3ITyuyeHHEe. XapaKTepUCTHUECKOE PEHTI€HOBCKOE U3TyUeHHE.
JlaBneHue cBeTa.

ATtomHas ¢u3uKa, 3JIEMEHTH KBAaHTOBOW MEXaHUKUM W (U3UKU TBepAoro Tena. 1.
3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.

OnemenTtapHas Teopust bopa. OnbiT @panka u ['epia.

I'mnotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEMIECTBA.

[TpunHuMn HeonpeaenEHHOCTH.

Bonnosoe ypaBuenue lllpenunrepa. ®usnveckuii cMpicn ‘V-QyHKIUN.

KBaHTOBaHUME 3HEPrUHU JIEKTPOHA B OTHOMEPHON MOTEHIIMAILHOU SIME.

['maBHOE U OpOUTAIbHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snektpona. Onsit [lTepHa u ['epiaxa.

Pacnpenenenue 31eKTPOHOB MO SHEPreTUYECKUM YPOBHAM aToMOB. [Ipunumn [Taymnu.

[[lupuHa cniekTpaibHbIX TUHUN. TOHKasE CTPYKTYpa CHEKTPAIbHBIX JUHUHN. 12. BhIHYKIEHHOE
u3inydenue. Jlazepsl.

OyHKUMSA pacnpereseHus s BBIPOXKIESHHOro raza ¢GpepmuoHoB. OyHKIUSA pacnpeaeaeHus
®epmu-/upaka.

OyHKIMSA pacnpeneneHus boze-OlHiTeiHa.

[TonsaTue 0 HOpManbHBIX KoJieOaHusaX pemeTku. CeKTp HOPMaJIbHBIX KOJEeOaHUN pelIeTKH.
@OHOHBI.

Xapaktepuctuueckas Temneparypa Jlebas.

TennoemMkocTh TBepABIX Tel (Teopus [lebas).

Pacmiennenue sHepreTH4YecKUX YpOBHEH M BO3HUKHOBEHHE 30H NpU 00pa3soBaHUU
KPUCTAJUIMYECKON PEIIETKH.

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.

DNEKTPONPOBOJHOCTH METAIITIOB.

[Ipupona ceepxnpoBoaumoctu. KauectBennsie nosioxkenus teopuu bBKII 22. CobcTBenHas
MIPOBOAMMOCTH TOJTYTIPOBOJHUKOB.

®doTonpoBoAUMOCTh (BHYTpeHHUH (HOoTOIPdEKT).

TepMonnekTpuiecKue siBICHUS.

p-n Iepexo/.

9.1.3. IlepedyeHb BONPOCOB /ISl 3a4€Ta C OLEHKOM

Kunematuka. [loctynarensnoe neuxenue. [1yTs. [lepemenienue.
CkopocTh: cpeaHsisi, MTHOBEHHasi. MoJlyJib 1 HanpaBlieHUE CKOPOCTH.

. yCKOpeHI/IeZ TAHTCHIOHUAJIBbHOC, HOPMAJBHOC, ITOJHOC. ypaBHeHI/ISI KHHEMATHUKU OJ1d

PaBHOYCKOPEHHOTI'O ABM)KEHUS.
PaBHOMEpHOE BpalaTenbHoe IBUKeHUE. CBA3b JTUHENHBIX U YTIIOBBIX XapaKTEPUCTHK.

. BpamarenbHoe 1BUKE€HHE TBEPJOrO TeNa: YIJI0Basi CKOPOCTh, YIJIOBOE YCKOPEHUE. Y paBHEHUS

KMHEMAaTUKHA PAaBHOYCKOPEHHOI'O BPALLATEIbHOIO ABUKCHUS.

. HCHTp MacC CUCTCMblI MAaTCpUAJIBHBIX TOUYCK. I[I/IHaMI/I‘ICCKOe YPaBHCHHUC IBUKCHUA LCHTPA

Macec.

Junamuka. 3akonsl HetoToHa. [IpuMenenne BTOporo 3akoHa.

Cuna. [Ipynuun cyneprio3unuu cuil. PaznoxeHue cui Ha cocTaBisomue. Buast cui.
Heunepuuanbablie cuctemsl orcueTa. Cuiia MHEPLUU.

LlentpoOesxHas cuna. BiausiHue eHTpOOEKHOW CHITBI HA CUITY TSDKECTH.

Kunerndeckas 3Heprusi Bpallaroiierocs teia.

MOMEHT CUJIBI U MOMEHT UMITYJIBCA OTHOCUTEIBHO TOUYKU U OCH.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. Y CIIOBUSL COXPAHEHUS.

Mowment unepuuu. Teopema IllTelinepa.

3aMmkHyTas cuctema. ViMiynbce. 3aKOH COXpaHEHUsI UMITyJIbCA.

Pabota n mouiHocTh. CBA3b pabOTHI U KUHETHYECKOW YHEPTUH.

Tpu 3akoHa HeroToHa. Buasl cuil: rpaBUTaLIMOHHAS, TSAKECTH, yIpyras, TPEHHUs.
KoncepBatuBuble cuiibl. [loTeHIIManbHas S3HEPIUsL.

MoMeHT umnynbca Bpamarouierocs tena. [losryyeHue ypaBHeHUs TUHAMUKYU BpallaTeIbHOIO
JBUKEHHSI OTHOCUTENIBHO HEIIOBUKHOMN OCH.

OcHOBHOE ypaBHEHHE AMHAMMKM IOCTyNaTelbHO ABM)KEeHHA. LleHTp macc. YpaBHeHue
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JBUKEHHSI LIEHTpa Macc.
21. 3aK0oH COXpaHEHUs U U3MEHEHUS SHEPTUH B MEXaHHUKE.

22. OcHOBHOE ypaBHEHHUE NMHAMUKH BPAIIATEIbHOTO JBUKEHHSI OTHOCUTEIHHO TOYKHU, BBIBO/I.
23. 23. CBA3b CWIbI U TOTEHUIHAIBHON YHEPTUHU

9.1.4. Tembl 1a00paTOPHBIX padoOT

N3y4yeHne KNHEMAaTUKH BpPAIaTE€IbHOTO JBUKECHMUSL.

N3yuenue pactipenenenus Makcsemna.

N3ydeHue a1eKTpOCTaTUYECKOTO MO Ha MOAEIIH.

Onpenenenue qUAIEKTPUUECKON IPOHUIIAEMOCTH TBEPABIX AUIIEKTPUKOB.

W3y4yeHre MarHUTHOTO TOJIs1 KPYTOBOI'O TOKa.

N3yuenne 3aTyXaronmx KojaeOaHui.

M3yueHne BbIHYKJICHHBIX KOJICOaHUH.

N3zyuenne naTepepeHny Ja3epHOro N3IyYeHHUS.

W3yuenne qudpakuuu OT Leu.

10. M3y4yeHue TEIIOBOTO U3IIy4EHHUS.

11. Uzydenue BHemtHero Gorodddexra.

12. H3ydeHue criekTpa BOAOPOJIA.

13. Onpenenenue MUPHHBI 3aMPEIIEHHON 30HBI IO TEMIIEPATYPHOIH 3aBUCUMOCTH 00paTHOTO TOKA
MoJa.

14. M3y4yeHue TyYHHEIBHOIO IUO0/A.

15. V3yuyenue BHyTpeHHETO PoTOdhdeKrTaro

XA R D=

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIsipHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteta o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILTHHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HAa MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYIbTAMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUIUHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLIEHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUTaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.

CornacoBaHa Ha noptane N2 79325

30



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acenanuu kadenpsl usuku
npotokoa Ne 109 or« 8 » 12 2023 .

COI'TACOBAHO:
JIOMKHOCTD Nuunmansl, pamunms Tloamuce
3aBemyroniuii Beiyckaromieit kag. D11 H.U. bypumos CornacoBaHo,
39393 1bl1-af66-45e5-
a537-c5831244e4ca
3aBenyromuii obecnieunBatomnieit kad. Ousuku E.M. Oxkc CornacoBaHo,
99053dca-2aae-4b14-
9bb4-8377fd62b902

HavanpHuk y4eOHOTO yripaBiacHUs N.A. Jlappuommna CoriacoBaHo,
c3195437-a02{-4972-
a7c6-abbeelf21e73

IKCIIEPTHDI:

JHouenr, xag. OI1 A.N. AxceHosn CormacoBaHno,
d90d5187-f1a9-4440-
b971-ce4f7¢994961

[Tpodeccop, kad. uznuxu A.C. Knumon CoracoBaHo,
3ad9472f-31be-4051-
a091-9e227bbc551b

PA3PABOTAHO:

[Tpodeccop, kad. usnku A.C. Knumon Paspabotano,

3ad9472f-31be-4051-
a091-9e227bbc551b

CornacoBaHa Ha noptane Ne 79325 31



