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VY4eOnsIii man mHadopa 2023 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. JlaTh agexBaTHOE COBPEMEHHOMY YPOBHIO 3HAHUI MPEICTABICHUE O HAYYHOW KapTUHE MUPAa;
Cdopmuposats y ctynentoB TYCYP nenoctaoe mpeacraBieHre o GU3MUECKUX MPoLeccax v SBICHUSX,
npoTekaromux B npupoze; ChopMupoBaTh IOHUMAaHKUE BO3MOXKHOCTEH COBPEMEHHBIX HAyYHBIX METOJI0B
MO3HAHMS IPUPOJIBI U BIIAJICHUS UMU Ha YpPOBHE, HEOOXOAMMOM JUIsl peLICHUs] MPaKTUYECKUX 3a/ad,
BO3HUKAIOLINX MPU BHITOJIHEHUU NPOPECCHOHANBHBIX 0053aHHOCTEH U YMEHUS HCII0JIb30BaTh OCHOBHBIE
npuéMBbI U METOIbI 00PaOOTKH U MPEACTABICHUS KCIIEPUMEHTAIBHBIX TaHHBIX.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHUE CTyAEHTAaMH U YMEHHUE UCTOJIb30BaTh: — OCHOBHBIX MOHATHUI, 3aKOHOB U MOJIEJICH
(hU3UKU; — METOJI0OB TEOPETUUYECKOTO M IKCIEPUMEHTAIBHOTO HCCIEJOBaHUN B (U3UKE; — METOJ0B
OLICHOK MOPSAIKOB (PM3UYECKUX BEINYHH.

2. ChopmupoBaTh CIOCOOHOCTH BBISIBIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTH MpPOOJIEM,
BO3HHUKAIOLIUX B X0J€ NMpodeccHoHaIbHON AEATEIbHOCTH U YMEHHE MPUBJIEKATh JJISI UX pElIeHUs
COOTBETCTBYIOIINI (PU3HKO-MaTeMaTHICCKUH armapar.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

YacTtp 610Ka gucuumnul: O0g3aTenbHast YacTh.

Monynb quctumive: Moynib yKpYITHEHHOM TPYIIbl CIEIUAILHOCTH U HanpaBieHus (general hard
skills - GHS).

Nunexc qpucumnauasl: 51.0.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyabTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInn 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en OIIK-1.1. 3naer CriocoOeH BOCITPOU3BECTH OCHOBHBIE 3aKOHBI
HCTIOJIB30BaTh byHIaMEHTAIbHBIEC 3aKOHBI busuky.

ITIOJIOKCHUS, 3aKOHbBI U CCTCCTBCHHBIX HAYK U
METOAbI €CTECCTBCHHBIX MaTEMAaTUKH

HayK 1 MaTeMaTuku it | OI1K-1.2. YMeet Cnocob6eH npeoOpa3oBaTh ypaBHEHHs IS
peLIeHNA 3a1a4 aHAIM3UPOBATH MPOOIEMBI, BBIJICJICHHUS] UICKOMOW BEJTMYUHBI.
MH)KEHEPHOH IPOLIECCHI U SIBJICHMUS B

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 CrniocoOeH nMpou3BeCcTH BBIYUCICHUS IO
NPaKTUYECKUMHU HaBBIKAMH  [TOTOBBIM (hopMyJiam.
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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HasBanus paznenos (tem) Jlek. | Ilpak. | Jla6. | Cawm. Bcer((é:gacos dopMupyemsbie
JUCIUTITUHBI 3aH., 9| 3aH., 4 | pab. |pab., d KOMITETCHIIUH
9K3aMEHa)
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
Hroro 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 OI1IK-1
MEXaHHKa.
Hroro 3a cemectp| 36 36 20 52 144
4 cemecTp
8 AtomHas u3nka 6 6 8 36 56 OIIK-1
9 ®uznka TBEpAOrO TEINA. 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
Hroro| 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 — Coneprkanue pa3ienoB (TeM) TUCHUILIMHEI (B T.4. TI0 JICKIUSIM)

TpyroemkocThb
Haspanus pasznenoB | Coaepikanue pa3fenoB (TeM) AUCHUTUIHHEI (B (TexIOHHbIE dopmupyemsbie
(TeMm) AMCUUITITUHBI T.4. TIO JIEKIIHSIM) KOMITETEHIINH
3aHATHSA), U
2 cemecTp
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1 Mexauuka

BBenenue. @usuka B CUCTEME €CTECTBEHHBIX
Hayk. O0mas cTpykTypa Kypca (GU3HKH.
Mexanuka. OCHOBHbIE KHHEMAaTHYECKUE
XapaKTepUCTUKHU MOCTYNATEIbHOTO U
BpalllaTeIbHOIo ABMKEHUS. VHepuuanbHbie
cucTtembl oTcuéTa U 3akoHbl HetoToHa. Cuiibl
B MexaHuke. PaboTa n kuHernueckas
SHEprusl.

KoHcepBaTuBHBIE CHIIBI U TOTEHLIUATIbHAS
sHeprus. CBs3b MEXAY CHIION U
NOTEHLMAJIbHON SHEprueil. 3aKoH
COXpaHEHUs ITOJTHOW MEXaHUYECKON IHEPIUn
B 110JI€ TIOTEHIIUAJIbHBIX CUJI. 3aKOH
COXpaHEHHUs UMITyJibca. AOCONIIOTHO YIIpYTuil
Y HEeYINpyrui ynapsl. HennepuuanbHbie
CHUCTEMBI OTCUETA.

Cunel nHepuuu. J[BrxeHue B moje
taroteHus. [lonsitue abCoIOTHO TBEPAOTO
Tena.

OcHOBHOE ypaBHEHHE JUHAMHUKHU a0COIIOTHO
TBEepAOro Tesa. MomeHT unepuuu. MoMeHT
cuiibl. MOMEHT UMITyJIbca. 3aKOH COXPaHEHUS
MOMEHTa uMmIyJjibca. Kunetuueckas

SHEpPrus Bpamaroerocs tena. [loctynarsl
Oiinmreiina. Kunemartuka cnenuaibHOR
TEOpUU OTHOCUTEIBHOCTU. J[MHaMuKa
CHEHaJIbHON TEOPUU OTHOCUTEIIBHOCTH.
[TonsiTne 06 obuelt Teopuu
OTHOCHUTEIILHOCTH.

10

OIIK-1

Hroro

10
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2 MonekynspHast
¢uzuka u
TEPMOJUHAMHKA

MuKpoCcOoCTOSIHME U MAaKPOCOCTOSIHUE.
DyHKIHUH COCTOSIHUA. Y PABHEHUS COCTOSTHUS
UJICAJILHOTO U PEAJIbHOTO rasa.
Pacnpenenenue 3Hepruu 1o CTENEeHIM
cBoOoabl. DyHkuuu nponecca. BuyTpenHss
SHEPrus U1€aIbHOI0 U PEAJbHOTO ra3a.
Pa6orta. IlepBoe

HAyYaJI0 TEPMOAMHAMUKHU. A TrabaTHIECKuit
npouecc. Term10éMKOCTh U1eaIbHOro rasa.
Kpatkue cBenenust u3 Teopun BEpOSITHOCTEMN.
Pacripenenenust MoieKyJ 0 CKOPOCTSAM U
KUHETUYECKUM 3HeprusaM. bapomerpuueckast
¢dopmyna. Pactipenenenne MOIEKy 1Mo
NOTEHLHUATIbHBIM

sHeprusm (pacnpenenenue bonblimana).
Pacnpenenenne Makcseiuta-bonbsimana.
CraTtucTu4ecKuii Bec U SHTPOIMHUSL.
OO6paTtumMble 1 HEOOpATUMBIE MTPOIIECCHI.
3aKOH BO3pacTaHUsl SHTponuu. TpeTbe
HA4yaJi0 TEPMOJIUHAMUKHU.
TepmMoIMHaMUYECKUI CMBICI SHTPOIIHH.
TerutoBbIe MalIMHBI. DJIEMEHTHI (PU3UIECCKON
KMHETUKU. HacToTa CTOJIKHOBEHUH, BPEMS U
JUTHHA CBOOOIHOTO TIpoOera. SBneHus
nepeHoca B ra3ax - 1udQysus, BHyTpeHHEe
TpPEHHE, TEIIONPOBOIHOCTb. 3aBUCUMOCTh
K02(pPHUIIMEHTOB TIepeHoca OT JIABJICHUS U
TEMIIEpATyphl Ta3a.

OIIK-1

Hroro
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3 DIEeKTPUYECTBO [TonsATHE PIEKTPOCTATUUECKOTO HOJIS. 10 OIIK-1
XapakTepUCTUKU ANEKTPUYECKOTO OIS
Teopema ["aycca st BekTOopa
HaNpPsKEHHOCTU

AJIEKTPOCTATUYECKOTO T10JISI B BAKYYyME.
[Ipumenenue Teopemsl ['aycca k pacuety
HANPSHKEHHOCTH AJIEKTPUYECKUX MOJIEH.
Pabora

CHWJI BJIEKTpUYecKoro Housl. Teopema o
LHUPKYJISIIUU BEKTOpa HAIPSY)KEHHOCTH MOJIS.
[ToTenuman u pazHocTh NOTEHIMATIOB. CBA3b
MEX/1y HaNpsSKEHHOCTBHIO U IOTEHLUAJIOM.
Pacuer noteHnmanoB npocTenumx
AIIEKTPUYECKHUX IT0JIEH. DIEKTPUUYECKOE I10JIe
JUNOJS. DNEKTPUYECKUH IUIIONb BO
BHEIIHEM

AJIEKTPUYECKOM I10JI€. SIBIIEHUE MOIspU3aLuU
JURIIEKTPUKOB. 1101sipr30BaHHOCTD
JUBJIEKTPUKA U TUAJIEKTpUYECKas
BOCIPUUMYHUBOCTb. DJIEKTPUUECKOE
cMmemenue. Teopema ["aycca miist BeKTopa
AIIEKTPUYECKOTO

CMEIIEeHUS. DIEKTPUUECKOE 110JIE B
JTURJIEKTPUKE. Y CIIOBUS HAa IPAHULIE ABYX
JTURJIEKTPUKOB. DIEKTPUUYECKOE 110JI€ BHYTPU
IPOBOJHMKA U Yy €0 IIOBEPXHOCTH.
Pacrnipenenenue 3apsa B IpOBOJIHUKE.
IIpoBoHMKH B

AIIEKTPUYECKOM I10JI€. DIEKTPOEMKOCTh
YEIUHEHHOTr0 NpoBoJHUKA. KOHIeHCaTOPHI.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.
DHeprust MeKTprudeckoro noist. O0bEMHas
IUIOTHOCTB SHEPTrUU. I10CTOSIHHBINM
anekTpudeckuil Tok. Cusa U MI0THOCTb TOKA.
3aBUCUMOCTD IUNIOTHOCTH TOKA OT
XapaKTePUCTHUK

HOCHUTEJIEH TOKA. Y paBHEHHE HENIPEPBIBHOCTH
JUISl IJIOTHOCTU TOKa. CTOPOHHUE CHIIbI

u 3.1.c. 3akoH Oma u Jlxoyns - Jlenna B

Qg depeHIraIb-HON 1 HHTETPaIbHON Gopme.
Mo1HOCTb TOKa. DNEKTPUYECKUHN TOK B
BakyyMme. 3akoH borycnasckoro - Jlenrmiopa.
DIIeKTPUUYECKHI TOK B Ta3ax. Buabl ra3oBbIx
paspsnoB. Monuzanus raza. PekomOuus
noHOB. HecamocTosATenbHbIN 1
CaMOCTOSITENBHBIN pa3psapl. Bropnunas
smuccus. [lonstue o mnasme. [1nasma B
MarHuTHOM I10J1€

Hroro 10
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4 DneKkTpoMarHeTu3M

MarnuTtHOe 1nojie B BakyyMe. 3aKOH
buoCagsapa-Jlamnaca. Teopema ["aycca mist
BEKTOpa MarHUTHOW MHAYKUKH. Teopema o
HUPKYJISIIIUU BEKTOPA MAarHUTHOM MH]TyKIIUH.
ITone conenonna u Topouna. [Iprmxenue
3apsiIoB U TOKOB B MarHuTHOM Tioiie. Cuiia
Awmriepa. Cuna Jlopenma. Pabora,
coBeplIaeMasi Ipu nepeMeneHun
MIPOBOJIHUKA U

KOHTYpa ¢ TOKOM B MarHuTHOM TIOJIE.
MaruauTHO€ 1noJie B BelecTBe. Bubl
MarHetTukoB. HamarunueHHOCTh. BekTop
HaMpPSKEHHOCTH MAarHUTHOTO TTOJISI.
MarnuTHas NpoHUIIAEMOCTh cpeibl. Teopema
0 [UPKYJISALUN

BEKTOpa HAIPSKEHHOCTH MAarHUTHOTO TOJISL.
SIBneHre ANeKTPOMArHUTHON UHIYKITUH.
[Ipasuno Jlenna. Sddexr Xomna. [Ipupona
3.1.c. uHAYKIWU. [{upkymnsius BekTopa
HaIPSKEHHOCTH BUXPEBOT'O MATHUTHOT'O
noJisl. SIBneHue caMOMHAYKIUH.
NupyktuBHOCTh. B3anmuas nnnykuusa. Tok
MIPHU 3aMbIKAHUH U PA3MBIKAaHUH 1ICTIH.
OHeprusg MarHuTHOro nojst. O0bEMHas
MJIOTHOCTH PHEpruu. Buxpesoe
anexTpuueckoe nose. Tok

cMeleHus. YpaBHeHus MakcBesuia B
UHTErpatbHOM 1 nuddepeHnnanbHoM
dbopmax.

OTHOCHUTENBHOCTD AJIEKTPUUECKOTO U
MAarHUTHOTO TTOJIEN.

OIIK-1

Hroro

Hroro 3a cemectp

36

3 cemecTp
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5 Konebauusg 1 BOJTHBI

Mexannueckue kosnebanus. MneanbHbiin
rapMOHMYECKUI OCHWILIATOP.
JuddepeHnmnansHoe ypaBHCHHE
TapMOHHUYECKOT0 OCHIIISTOPA U €T0
pemenne. AMIUTUTYA, YacTOTa U

¢aza konebaHuit. DHEPTUs TAPMOHUIECKOTO
kosiebanus. CBOOOTHBIE 3aTYXAIOIIUE
KOJICOAHUS OCHMILIATOPA C TIOTEPSIMH.
Boinyxnennsie koneOanus. CinoxeHue
KoJIeOaHU’

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

- COOCTBEHHBIC H 3aTyXarOIIIHe.
Boinyxnennsie konebanus. Pezonanc Toka u
HanpsokeHus. [lepemennsiil Tok. BosHb! B
yIpyrou

cpene. YpaBHEHUE BOJHBI. J[JIMHA BOJIHBI,
aMIUTUTY/a BOJIHBI, BOTHOBOE YHCIIO, (ha3a
BOJIHBL. Da3oBasi CKOPOCTH YIPYTUX BOJIH B
razax, JKUAKOCTSIX U TBEPABIX Telax.
I'pynmoBast ckopocts. BonHOBOE ypaBHEHUE.
DHEepreTUYecKre XapaKTePUCTHKH yIIPYTHX
BoJH. Bextop YMmoBa. MHTepdepenuns u
mudpakuus BoiaH. Ctostane BOHBL. Dddexr
Homuiepa B akycTUKE. DIEKTPOMArHUTHBIE
BOJIHBL. Y paBHEHHUS TUIOCKUX U c(hepruecKux
BOJIH. BosTHOBOE ypaBHEHUE 111
AIIEKTPOMArHUTHOTO TOJISA. DHEPreTUYECKHE
XapaKTEPUCTHKH IEKTPOMAarHUTHBIX BOJIH.
Bexrop [loliHTHHrA.

10

OIIK-1

Hroro

10
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6 BosHOBAs ornrTHka

KorepeHTHOCTH CBETOBBIX BOJIH.
WuTepdepenmms cBera OT IByX KOT€PEHTHBIX
uctouHukoB. OnbIT FOHTa. MHTepdepenus
cBeTa

B TOHKHX IUIeHKaX. [IpocBeTienne onTuku.
WnTepdepomerpsl. JJudpakums cCBETOBBIX
BoJH. [IpnHnun ['rolirenca-®penensa. Meron
30H @penenst. Audpaxus Openens Ha
oTBepcTuu u aucke. Audpaxmms
O®paynrodepa

Ha OJTHOW IIeNH ¥ TU(QPAKIIMOHHON pelIeTKe.
Pa3pemaromniasi ctocOOHOCTh ONTHYECKUX
npubopoB. [lousTHE 0 TONTOrpaduIecKoM
METO/I€ TIOJYyUYEHUS] U BOCCTAHOBJICHUS
n3o0pakenuii. [lomsipuzanus ceera.
EcTecTBEHHBIN U NOJIAPU30BAHHBIN CBET.
[Tonmyuyenue u

AQHAJINU3 JIMHEHHO-NOJIIPU30BAaHHOIO CBETA.
3axon Mamtoca. [lonspuzanus csera npu
oTpaxkenuu. 3akoH bprocrepa. J[BoiiHoe
nyuyenpenomienue. [Ipoxoxaenue ceera
yepes

¢a3zoblie mnacTuHku. MHTEpdepeHnms
HOJIIPU30BAaHHOIO CBETA. DJEKTPO- U
MarHUTOONITUYECKHE YPPEKTHI.
B3anmoneiicTBre H3Iy4eHus ¢ BEIECTBOM.
HopmanbHas 1 aHoMasibHas JUCIEPCUU.
[Tornomnienue ceera.

3axoH byrepa. Cs3p aucnepcu ¢
norsomenuem. PaccesHue ceera

12

OIIK-1

Hroro

12
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7 KBanToBasg onTuka u
KBAaHTOBAas MEXaHUKA.

TemioBoe U3Jly4eHHE U JIIOMUHECLICHLUS.
CriekTpanbHble XapaKTEpUCTUKU TEIIIOBOTO
U3JTy4eHus1. AGCOIIOTHO YEpPHOE TeJO. 3aKOH
Kupxroda. 3akon Crepana — bonbpimana.
3axonbl Buna. ®opmyina [1nanka. KBantosoe
00BsICHEHUE 3aKOHOB TEILJIOBOI0 U3IyUYEHUS.
KopnyckynspHo-BOIHOBOH Ayanu3M CBETA.
O dexr Komnrona. J[aBnenue ceera.
BonHoBBIE CBOMCTBAa MUKpOUYacTHll. [ 'unoresa
ne bpoiins. Audpakius MUKpOYaCTHII.
CooTHolIeHHEe HeopeAeaEHHOCTEN
Ieitzendepra. BoHoBas (hyHKIuS, €€
CTaTUCTUYECKHUI CMBICI. Y pPaBHEHUE
[lIpenunrepa.

KBaHTOBas yacTuia B NpsIMOYTOJIbHOU
noTeHIUaNbHOU AMe. [Iy4ok yactul B mosue
IPSIMOYTOJIBHOTO IOTEHIIMAIBHOTO Oapbepa.
Tynnensubiit 3pdexr. [lonstue
COOCTBEHHOI0 MArHUTHOI'O MOMEHTA YaCTUILIbI
U CIMHA.

[TosHBIIA MOMEHT UMITYJIbCA YACTHIIBI U
MTOJIHBII MArHUTHBIA MOMEHT.

14

OIIK-1

Hroro

14

Hroro 3a cemectp

36

4 cemecTp

8 AtomHas usnka

KBantoBomMexaHn4yeckoe OnMucaHue aTOMOB.
CranuoHapHoe

ypaBuenue lpenunrepa ans atoma
BO/I0pojia. BoaHOBBIE (GYHKIIMY U KBAaHTOBBIE
YHCIa.

Teopust MHOTO3JIEKTPOHHOTO aTOMA.
[Tpunmun [Maynu. KpaTtHOCT BBIPOXKICHUS.
[TpaBuiia oTOopa AJs KBAHTOBBIX EPEXOJIOB.
MexaH4eCKUil 1 MarHUTHBIA MOMEHTBI
aToMoB. ['mpomarautHoe oTHOMIEHUE. ONBIT
[lItepna u I'epnaxa. DpdexT 3eemana u
[ITapka. OMnupruyecKue 3aKOHOMEPHOCTH B
aToMHbIX criekTpax. opmyna banbemepa.
KBanrtoBas Teopust Monekys. KBantoBas
pUpoJIa KoBaJeHTHOU cBsi3u. [loHaTHe 00
oO6MeHHOM B3auMoeicTBUH. CTICKTPBI
MOJIEKYI - JIEKTPOHHBIE, KoJeOaTenbHbIE,
BpaiarenbHble. KomOnHanmoHHoe paccesHue
cBera. CHOHTaHHOE U MHAYLUPOBAHHOE
u3nydeHue. IHBepcHOE COCTOSIHUE BEIIECTBA.
OCHOBHBIE KOMIIOHEHTHI Jiazepa. Y CIIOBUS
yCUJICHHS ¥ TeHepanuu cBeta. CBoiicTBa
Ja3epHoro uznydyeHusi. OCHOBHBIE TUIIBI
Ja3epoB U UX MPUMEHEHUE

OIIK-1

Hroro

CornacoeaHa Ha noptane N2 69762
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9 ®u3znka TBEPAOIO
Tena.

OCHOBBI KBaHTOBOM CTaTUCTUUECKON (PUHUKHU.
[IpuHIUIT TOXKAECTBEHHOCTH YacTull. bo30HbI
u Gpepmuonsl. ®a3oBoe MPOCTPAHCTBO

u QyHKIUS pacnpenenenus. Pacripenenenus
boze — Ditniureiina u @epmu — Jupaxa.
[TonsaTne nnotHoCTH cOCTOSIHUM. DOTOHHBIN
ueanbHbli ra3. Pacnpenenenue GpoToHOB 1o
sueprusm. Gopmyna [1nanka. DneKTpOHHBII
ueanbHbIi ra3. Pacnpenenenue 3J1eKTpoHOB
10 SHEPTUsM IIPU Pa3IMUHBIX TEMIIEpaTypax.
3aBucumocTs ypoBHs depmu ot
TeMIlepatypsl. Teopus TEII0EeMKOCTH
TBEPABIX

TeJ. DIeMeHTHI Kpuctayutorpadun. TeraoBbie
KOJICOAHUSI KPUCTAIUTHYECKON PEIIETKH.
TennoBsle cBoOMcTBa TBEPABIX Tel. Teopus
TerioeMKocTH DiHIuTelHa. Teopus
TertoeMKkocTH JleGasi. DeMeHThl 30HHOH
Teopuu

TBEpAbIX Tel. Paciiemnienne sHepreTuaecKux
YPOBHEH Mpu 00pa30BaHUU KPUCTATUIMUECKON
peleTKy. DHEePreTuYeCcKue 30Hbl B
Kpucrauiax. Pacrpenenenue 31€KTpOHOB 110
HHEPreTUYECKUM 30HaM. MeTaisl,
MOJIyIPOBOJIHUKU U AUDJIEKTPUKU B 30HHOM
teopun. KBaHTOBas Teopust
AJIEKTPONPOBOAHOCTH TBEPABIX TEI.

OIIK-1

Hroro

10 ®usznka aTOMHOTO
s7ipa ¥ 3JIEMEHTAPHBIX
YaCTHIL.

Crpoenue sinep. Pazmep saep. SAnepubie
cuibl. JledekT Maccel, SHEPTHs CBSI3U U
YCTOMUYMUBOCTH s71€p. MOMEHT UMIYJIbCa U
MarHUTHBIN MOMEHT siipa. Bo30OykieHHbIe
COCTOSIHUS SiIep ¥ raMMa-u3inydeHue. DPgexr
Méccbayapa. PaaroakTUBHOCTH siep.

3aKoH paJIMOaKTUBHOIO pacnaja. SnepHeie
peakiuu. Knaccudukanust saepHbIX peakiui.
DHeprus siaepHou peakuuu. VIckyccTBeHHas
PaaOaKTUBHOCTh. Peakius aenexus.
Peakuust cunresa. [Ipobnema ynpaBisieMbIx
TEPMOSIACPHBIX peaKIUi. DJIeMEHTapHbIC
yacTullbl. TUbl QyHAAMEHTATBHBIX
B3anmoeiicTeuil. Knaccudpukanus u
B3aMMHas MPEBPAIIAEMOCTb 3JIEMEHTAPHBIX
yacTHll. JIenToHbl U aApOHbl. AHTUYACTHIIBI.
KBapkoBas moaens anpoHoB. CoBpeMeHHas
dbuznyeckas KapTUHa MHUpA.

OIIK-1

Hroro

Hroro 3a cemecTp

18

Hroro

90

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

CornacoeaHa Ha noptane N2 69762
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HanmeHoBaHMe MpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuma 5.3. — HaumeHoBaHue MpaKTUYECKUX 3aHATUH (CEMUHAPOB)

Haspanus pasnenos
(Tem) TUCUUTUTAHBI

HanmeHoBaHue NpakTUYECKUX 3aHATHN
(cemuHapoB)

TpynoemMkocTs,
q

dopmMmupyembie
KOMIIETCHIINH

2 cemecTp

1 Mexauuka

Kunemaruka. 3akoHsl nuHaMukud. Padora.
OHeprusi. 3aKOHbI COXPAHEHUS.
PengruBucrckas MeXaHHKA.

OIIK-1

HUroro

2 MonexkynsipHas
busuka u
TEPMOJUHAMHKA

Knaccuueckue cratuctuku. [lepBoe
SEREN )

TepMOoauHaMUKU. M3ompoiiecchl.
OHTpOHUs.

BTopoe Hauano TepMoAMHAMHUKH.
SBnenue

nepeHoca B rasax.

OIIK-1

Hroro

3 DIEKTPUYECTBO

DIEeKTPOCTaTUUECKOE TI0JI€ B BaKyyMe.
Teopema Octporpanckoro-I'aycca mist
HaIpsHKEHHOCTH 1noJisi. PaboTta, moTeHuan
AJIEKTPOCTATUYECKOTO TOJIS.
DIEKTPOCTaTUUECKOE T0JI€ B BEIIECTBE.
DHeprus MEeKTPOCTATUYECKOTO MOJISL.
DIIEKTPUUYECKHUI TOK B METaJJIaX.
DIIEKTPUUYECKHUI TOK B BaKyyMe U Tra3ax.

OIIK-1

Htoro

10

4 DnekTpoMarHeTu3M

MarnauTHoe noJie B Bakyyme. Bekrop
MarHMTHON MHIyKIUU. 3aKoH buo-
Cagapa-Jlamnaca. [lepemerenue
IIPOBOJTHUKOB C TOKOM U JIBHYKEHUE
3aps110B B MATHUTHOM II0JIE.

SIBiIeHUE HNEKTPOMArHUTHON UHIYKIUU.
OHeprus MarHUTHOTO N0Js. MarHuTHOe
oJie

B BELIECTBE. YpaBHEHHUs Makcsea.

12

OIIK-1

HUroro

12

Uroro 3a cemectp

36

3 cemecTp

5 Konebauusg u BOJTHBI

lMapmonnueckue, 3aTyxaroue 1

BBIHY KJICHHBIE KOJICOAHHsI Pa3InIHON
Ipuposl. BosHbl

B YIPYroi cpejie. IeKTpOMarHUTHbIE
BOJIHBI. DHEPI'Hsl BOJIHBI.

10

OIIK-1

Htoro

10

6 BonHOBas onTuKa

Wntepdepenus cera. Audpakius
CBeTa.

[Honsapusauus ceera. Bzaumonencreue
W3JIyYEHHUS C BELLIECTBOM.

12

OIIK-1

HUroro

12

CornacoeaHa Ha noptane N2 69762
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7 KBanToBasg onTuka u
KBAaHTOBAas MEXaHUKA.

TermnmoBoe n3nyuenue. BHemHun
dororddexr u 3pdext KomnroHa.
JlaBnenue ceera. BoiHOBBIE CBONMCTBA
BemecTBa. COOTHOIICHHE
HEONPEIEIEHHOCTEN. Y paBHEHHE
[Ipénunrepa. Mukpoyactuia B
MOoTeHIUATLHOU siMe. [ToTeHITnanbHbIN
Oapbep. TyHHENBHBIN (D ]EKT.

14

OIIK-1

Htoro

14

Hroro 3a cemectp

36

4 cemecTp

8 AtomHas usnka

KBaHTOBO-MeXaHUYECKOE ONHCAHNE
CTPOEHHS U CIIEKTPOB aToMoB. KBaHTOBO-
MEXaHMYECKOE OMUCaHNe CTPOCHHUS U
cnekTpoB Mosiekys. KomOuHanmonHoe
paccesinue ceta. luBepcust
Hacesn€HHOoCTH. Jlazepsl.

OIIK-1

Hroro

9 ®dusuka TBEpIOTO
Tena.

KBanToBnie craTucTukH. TemioBbie
CBOMCTBaA

TBEPBIX TEN. DIEKTPOIPOBOTHOCTH
TBEPABIX

Tel. KOHTakThl TBEPIBIX TEI.

OIIK-1

Htoro

10 ®usznka aTOMHOTO
s7ipa ¥ 3JIEMEHTAPHBIX
YaCTHIL.

CrtpoeHue u cBolcTBa sA1ep. 3aKOH
paZMoaKTUBHOTIO pacnaza. SnepHsie
peakuuu. JJI€MEHTapHbIE YAaCTHULIBI.
dusnueckas KapTuHa

MUpa.

OIIK-1

HUroro

Uroro 3a cemectp

18

Hroro

90

HanmenoBanue nabopaTopHbIX paboT puBeeHO B Tadnuue 5.4.

5.4. JlabopaTopHbIe 3aHATHSA

Tab6ymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT

JUCLUILINHBI

Hazpanwust paznenos (tem)

HaumenoBanue nabopatopHsIx padboT | Tpy1oeMKoCTb, U

dopMupyemsie
KOMIIETEHIINU

2 cemecTp

1 Mexanuka

N3ydyeHue KWuHEMAaTHUKH
BpaIllaTeIbHOIO ABUKCHHUS.

OIIK-1

Hroro

U TCPMOANHAMHKA

2 MonexynspHas ¢pusuka |M3ydenue pacnpeaeneHus

Makcsemmna.

OIIK-1

Htoro

CornacoeaHa Ha noptane N2 69762
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3 DIEeKTPUYECTBO N3yueHune 31eKTpocTaTuuecKoro mos 4 OIIK-1
Ha MOJIEJIH.
OnpeneneHne AUIEKTPUIECKON 4 OIIK-1
MPOHUIIAEMOCTHU TBEPIBIX
JUDJIEKTPUKOB.
Hroro 8
4 DnekTpoMarHeTusM W3ydeHne MarHuTHOTO 1OJIs 4 OIIK-1
KpYroBOTr'O TOKa.
Hroro 4
Hroro 3a cemectp 20
3 cemecTp
5 Konebanus 1 BOTHBI N3yuenune 3atyxaronmx KoJieOaHuu. 4 OIIK-1
W3ydenue BbIHYXK/IEHHBIX KOJIEOaHUM. 4 OIIK-1
Utoro 8
6 BonHoBas onrtuka N3yuenne naTephepeHIny JTa3epHOTO 4 OIIK-1
U3ITyYEHUS.
N3yuenne nudpakiiuu OT ImIeH. 4 OIIK-1
Utoro 8
7 KBanToBas ONTHKA U N3ydeHue TernmoBoro U3my4eHus. 4 OIIK-1
KBaHTOBAas MEXaHMKa. HUtoro 4
Uroro 3a cemectp 20
4 cemecTp
8 Atomnas ¢uzuka Wzyuenue BHemnHero ¢porodddexra. 4 OIIK-1
H3ydenue criektpa BOgOpoa. 4 OIIK-1
Hroro 8
9 ®uszuka TBepaoro Tena. |OnpeneneHue MUPUHBI 3aIIPEILEHHON 4 OIIK-1
30HBI 110 TEMIIEPATYpPHOU
3aBHCUMOCTH OOpaTHOTO TOKA AMOJa.
H3ydenue TyHHEIBHOrO Auoaa. 4 OIIK-1
N3ydeHue BHYTpPEHHETO 4 OIIK-1
doTtorddekraro
Hroro 12
Uroro 3a cemectp 20
Hroro 60

5.5. KypcoBoii npoekT / KypcoBasi paéora
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.6. CamocTosiTeqbHaAst padoTa

Bunbl caMmocToATeIbHOM paboThI, TPYJOEMKOCTh U (DOPMHUPYEMbIC KOMIICTCHIIMH TIPEICTaBICHBI B
tabnuue 5.6.
Tabmuia 5.6. — Bujbl caMocToATeIbHONM PabOoThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
HasBanus paznenos | Bunbl camocrosarensHo | Tpynoemkocts, | dopmupyeMblie
(TeM) IUCUUTUIMHBI paboThI q KOMITETEHITUH

DOpMBI KOHTPOJIA

2 cemecTp

CornacoBaHa Ha noptane Ne 69762 15



1 Mexanuka [Toaroroska k 10 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 10 OIIK-1 JlabopaTopHas
nabopaTopHO# pabdoTe, paborta
HalMcaHue OTYeTa
Hroro 20
2 MonekynspHast [Toaroroska K 8 OIIK-1 TectupoBanue
¢uzuka u TECTUPOBAHUIO
TEPMOIMHAMHKA [ToaroToBka k 4 OIIK-1 JlaGoparopHas
nabopatopHoii pabore, pabora
HanMcaHue OTyeTa
Hroro 12
3 DnexkTpuuecTBo [ToaroroBka k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 8 OIIK-1 JlabGopaTopHas
nabopatopHoii pabore, pabora
HaIMcaHue OTYeTa
Hroro 12
4 OnexrpomarnerusMm |Iloaroroska k 4 OIIK-1 TecTtupoBanue
TECTUPOBAHUIO
[ToaroToBka k 4 OIIK-1 JlabopaTopHas
nabopatopHoii pabore, pabora
HalMcaHue OTYeTa
Htoro 8
Uroro 3a cemectp 52
IToaroroBka u caaua 36 OK3aMeH
HK3aMeHa
3 cemecTp
5 Konebanus u Bonnbl | [logroroBka k 3a4eTy ¢ 6 OIIK-1 3auéT ¢ OlIIeHKOU
OIICHKOU
IToaroroBka k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 6 OIIK-1 JlaGopatopHas
nabopatopHoii padore, paborta
HaIMCaHUe OTYeTa
Uroro 18
6 BonnoBas ontrka  |[loaroroBka k 3a4eTy € 6 OIIK-1 3a4éT C OIlEHKOH
OLICHKOU
IToaroroBka k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 6 OIIK-1 JlabopaTopHas
nabopaTopHoO# paboTe, paborta
HAITMCAaHKUE OTYETa
Hroro 18
CornacosaHa Ha noprtane Ne 69762 16




7 KBanroBas ontuka |[loaroroBka k 3auery ¢ 6 OIIK-1 3auéT Cc OLEeHKOI
Y KBaHTOBas OLIEHKOM
MEXaHHKa. IToaroroBka k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 6 OIIK-1 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HalMcaHue oTyeTa
Hroro 16
Hroro 3a cemectp 52
4 cemecTp
8 Aromnas ¢usuka  |[logroroBka k 18 OIIK-1 TecTtupoBanue
TECTUPOBAHUIO
[ToaroToBka k 18 OIIK-1 JlabopaTopHas
nabopaTopHO# paboTe, paborta
HalMcaHue OTYeTa
Hroro 36
9 ®uszuka tBepaoro  |IloaroroBka k 18 OIIK-1 TectupoBanue
Tena. TECTUPOBAHUIO
[ToaroToBka k 18 OIIK-1 JlabopaTopHas
nabopaTopHO# pabdoTe, paborta
HalMCcaHue OTYeTa
Hroro 36
10 ®usuka atromuoro |[loaroroBka 16 OIIK-1 TectupoBanue
A]Ipa U JIEMEHTaPHBIX | TECTUPOBAHUIO
4acTull. Hroro 16
Hroro 3a cemectp 88
[TonroroBka u ciaya 36 DK3amMeH
HK3aMEHa
Hroro 264

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYECHUU AUCLIUILINHBI, U BUOB

3aHATUH
dopmMmupyemsie Buapl yueOHOM nesTeIbHOCTH
®opMbI KOHTPOJIS
KOMIIETEHIIMH Jlek. 3aH. IIpak. 3aH. |JIa6. pa6.|Cam. paO.
OIIK-1 + + + + 3auér ¢ onenkou, JlaboparopHas
pabota, TectupoBanue, JK3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLleHKH /151 JopM KOHTPOJIA

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

CornacoeaHa Ha noptane N2 69762

N . MaxkcuManbHbIN
MakcuManbHbIN MaxkcuManbHbIN
OaJi 3a mepuo Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 0amn 3a nepuoj
mexay 2KT u Ha CEeMECTp
Havana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
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2 cemecTp
JlabopaTtopHnas pabota 5 15 15 35
TectupoBanue 5 15 15 35
DK3amMeH 30
Hrtoro makcumym 3a 10 30 30 100
nepuos
Hapacratomum urorom 10 40 70 100
3 cemecTp
3a4éT C OIlEHKOH 5 15 15 35
JlaGopatopHas pabota 5 15 15 35
TectupoBaHue 10 10 10 30
Nrtoro makcumym 3a 20 40 40 100
nepuos
Hapacratomum urorom 20 60 100 100
4 cemecTp
JlaGopaTtopHnast pabota 15 15 15 45
TectupoBanue 5 5 15 25
DK3amMeH 30
Nrtoro makcumym 3a 20 20 30 100
nepuos
Hapacratomumm urorom 20 40 70 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPECTABICH B TabmuIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha naTy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuMabHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot makcumanbHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

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

[TepecueT cymMmmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJAHYIO OLICHKY MPEACTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEey1OBJIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI

7.1. OcHoBHas1 JUTEpaTYypa
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1. Casenbes, 1. B. Kypc obmieit husukn : yueoHoe mocodue : B 3 Tomax / U. B. CaBenbseB. — 14-¢
u3a., crep. — Cankr-IletepOypr : Jlans, [0. r.]. — Tom 1 : Mexanuka. MonekynsapHas ¢uszuka — 2018.
— 436 c. [DnexTpoHHBIHA pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/98245.

2. CasenbeB, 1. B. Kypc obmie#t ¢husuku : yaebHoe mocodue : B 3 tomax / M. B. CaBenbeB. — 15-¢
3., crep. — Cankr-IletepOypr : Jlans, [6. 1.]. — Tom 2 : DiekTpuyecTBO U MarHeTu3M. BOJIHBI.
Ontuka — 2019. — 500 c. [DOnekTtpoHHBIH pecypc]: — Pexum pgoctymna:
https://e.lanbook.com/book/113945.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Casenses, 1. B. COopHHK BOIIPOCOB | 3a1au 1no obuieit pusuke : yuedbnoe nocodue / 1. U.
CagenbeB. — 9-e u3., crep. — Cankr-IlerepOypr : Jlans, 2019. — 292 c. [DnekTpoHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/125441.

2. Uponos, U.E. 3agaun no obuieii pusuke: YueOHoe mocobue [DneKTpoHHBIH pecypc] : yueo.
nocobue — DnexTpoH. gaH. — Cankr-IletepOypr : Jlanp, 2018. — 420 ¢ [DaexTpoHHBIH pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/99230.

7.3. Y4eOHO-MeTOANYeCKHEe MT0CO0OUS
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Mexanuka: Y4eOHO-METOANYECKOE MOCOOHE MO ayJUTOPHBIM MPAKTUUYECKUM 3aAHITUIM H
camocrositenbHor padote / FO. A. I'puboB, A. A. 3enus - 2018. 64 c. [DnekTpoHHBI pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/7662.

2. MonekynspHas u3nuka U TEPMOJUHAMUKA: YUEeOHO-METOIUYECKOE TTOCOOUE MO ayTUTOPHBIM
MPaKTUYECKUM 3aHATUSIM U caMOCTOoATeNbHOM padote / B. A. BypnoBunun - 2018. 85 ¢. [DneKTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7520.

3. DIeKTpUYEeCTBO U MarHeTU3M: Y4eOHO-METOAMYECKOE TTOCOOHE M0 ay TUTOPHBIM MPAKTUIECKUM
3aHATUSM U camocTosATensHOM pabore / FO. A. Bypauesckuii - 2018. 137 c. [DnexTpoHHbBIN pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/7729.

4. Konebanust U BOJHBI: Y4eOHO-METOAMYECKOE MOCOOHME MO ayAUTOPHBIM MPAKTUYECKUM
3aHATHAM B caMocToaTenbHON padoTe / A. C. Kiimmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/7652.

5. BonHoBas u KBaHTOBas ONTHKA: Y4eOHO-METOAMYECKOE Moco0Hue MO ayAuTOPHBIM
MPaKTUYECKUM 3aHATUAM U camocTosTenbHoi pabore / JI. B. Opnosckas, E. B. BanoBa, A. B.
OpnoBckasa - 2018. 127 c. [DnexTtpoHHBH pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/7694.

6. AtoMHas ¢u3uKa u (pusuka TBEPAOro Tena: Y4eOHO-MEeTOANUYEeCKOe T0CO0ue Mo ay JUTOPHBIM
MPAKTUYECKUM 3aHATHSAM U caMocTosTenbHoi pabote / A. B. Jlsuun, FO. I1. YUyxkkoB - 2018. 147 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/7691.

7. KunemaTuka paBHOYCKOPEHHOIO BpalieHus: MeTonnyeckue ykasanus K JabopatopHoit pabote
/ B. A. bBypaosuuus, JI. A. Tposu - 2012. 13 c. [DnexTpoHHBI# pecypc]|: — Pexum goctyma:
https://edu.tusur.ru/publications/923.

8. Ompeznenenne OTHOIICHHS TEINIOEMKOCTel raza merogoM Kiemana-/lezopma: Metoanueckue
yka3anus Kk nabopatopHoit pa6ote / E. B. iBanona - 2005. 10 c. [DnexTpoHHBbI# pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/924.

9. M3yyeHne MarHUTHOTO MOJIsI KPYTOBOTO TOKa: MeToAaudyeckue yka3zaHus K jJabopaTopHOit
pa6ote / E. B. BanoBa, A. B. MenoBuuk - 2018. 13 c. [DnexkTpoHHbIii pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/7646.

10. M3yyeHue 3aTyXxamwUIuX 3JIEKTPOMATHUTHBIX KoyieOaHUI: MeTtoauueckue ykazaHHUS K
nabopatopHoit pabote / B. A. bBypnosunuus, JI. A. Tposia - 2007. 14 c. [DnexkTpoHHBIH pecype]: —
Pexxum noctyna: https://edu.tusur.ru/publications/862.

11. Buemnuit poroaddexrt. M3yuenne 3akona CroneroBa u mpoBepka GopMyiabl DUHINTEHA:
Meroanueckue ykasaHus K tabopatopHoii pabore / M. B. ®denopos, B. A. Bypnosunun - 2009. 11 c.
[DnexTpoHHBI pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/851.

12. WccnenoBanue crnekTpa atoMa BojaopoJa: Metoaudyeckue ykazaHus K J1abopaTtopHoii pabote /
H. A. 3axapos, A. M. Kupunnos - 2011. 18 c. [DnekTpoHHblil pecypc]: — Pexum gocryna:
https://edu.tusur.ru/publications/917.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

Jlabopatopusi TepMOJUHAMUKHU: yuyeOHash ayIUTOPUsS JJIsl MPOBEICHUS 3aHSATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI JJabopaTtopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnuna ynuna, a. 74, 223 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- JJaGopaTopHbIif MaKeT MO TEPMOJAMHAMHKE - 6 IIT.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHU;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpHBIX padoT

JlaGopaTopusi MEXaHUKU U MOJIEKYJISIPHON (PM3MKH: yueOHas ay TUTOPHS ISl IPOBEICHUS 3aHATUI
MPaKTUYECKOro THIMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuna, 1. 74, 232 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- JlabopaTopubie MakeTsl: "Monekymsipaas ¢usuka" - 10 mr., "Magarauk Obepbeka" - 10 mrT.,
"Mamuna AtByna" - 3 wr., "MoMeHT unepuuun" - 4 mr.;

- Konrponnep usmepennii - 10 wr.;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Pacuer norpemnocreit pu3NUECKUX U3MEPEHUH;
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8.4. MaTepua/IbHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepHaﬂLHO-TeXHI/I‘leCKOE obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HagBaiﬁiigﬁiﬁiﬁ (Tem) q;gﬂﬁgfggr;: ®opmbl kKoHTPOJIs | OnieHounble MaTepuansl (OM)
1 MexaHuka OIIK-1 Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
DK3aMeH [Tepeuenp IK3aMEHAIIMOHHBIX

BOIIPOCOB
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2 Mosnekynspras pusnka u OIIK-1 JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
TEPMOIMHAMHKA pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
3 DJIEeKTPUYECTBO OIIK-1 JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 DnekTpoMarHeTusM OIIK-1 Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabora
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 Konebanus 1 BOTHBI OIIK-1 3a4ét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist
3a4era ¢ OLEHKON
JlaGopaTopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpumepHsIil nEpeUYEHb
TECTOBBIX 3aJaHUI
6 BoiHoBas ontuka OIIK-1 3a4éT C OIlEHKOH [lepeuenb BOIIPOCOB 115t
3a4yeTa ¢ OLIEHKON
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
7 KBanTOoBasg ontuka u OIIK-1 3a4éT C OLIEHKOH [lepeuenb BOIIPOCOB IJ1st
KBaHTOBas MEXaHMKa. 3aueTa ¢ OLEHKOM
JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
8 AtomHas usmka OIIK-1 Jlaboparopnas Tewmbl 1abopaTopHBIX PabOT
pabora
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
9 ®usnka TBEPAOrO TEINA. OIIK-1 JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB
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10 ®usuka aToOMHOTO siApa U OIIK-1 TectupoBanue [IpumepHsIil nEpeyeHb
AJIEeMEHTapHBIX YACTHII. TECTOBBIX 3aIaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

JMCIHTLINHE
dopmynupoBka TpeboBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka banner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJioB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o c(opMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE cojieprKaIue coJieprKaliue
CYMMBI 0a/UTOB | TpOOIeMBI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[kana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTU KOMIIETEHLIUI IIpUBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmyupoBKa TPeOOBAaHUH K CTENIEHH KOMIIETEHIINU

2 He nMeet He0OXOAMMBIX MTPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TipeicTaBeHnid. O0yJaromuiics 3HaeT
OCHOBHBIE NMPU3HAKU WJIM TEPMHUHBI U3Y4aEMOTO JJIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTh K OTPEICTICHHON HayKe, OTPac/ii Uil 00bEKTaM, y3HAeT B
TEKCTaX, N300paKCHUAX WM CXeMaX M 3HAET, K KAKUM UCTOYHHUKAM HY>KHO
oOpaiuarbcs A1 60jee 1eTalIbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
(YIOBIIETBOPUTEIBHO) |U3YUEHHBIH 3JIEMEHT COAEPKAHUS PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, TUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
IECUCTBUAX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUIIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHHUIIINHBI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

. Touka IBMXKETCA U3 LIEHTpa COUpald C pPaBHOMEPHO yObIBaromieil ckopocThio. Ilpu aTom
BEJIMYMHA TIOJTHOTO YCKOPEHHUS TOUKH ...

BapuaHTsl 0TBETOB:

1. ymeHb11aeTCH;

2. yBEIUYUBALTCS;

3. HE U3MEHSsIeTCS;

4. paBHa HYJIIO.

. Ha abcomtoTHO TBepaoe Teno AeCTBYeT MOCTOSHHBIN MOMEHT cuil. Kakue u3 mepeuncieHHbIX
HUKE BETMYMH U3MEHSIIOTCS 110 JIMHEHHOMY 3aKOHY?

BapuaHTsl 0TBETOB:

1. yrioBasi CKOPOCTb U YTJIOBOE YCKOPEHHE

2. MOMEHT UHEPIIMH U MOMEHT UMITyJIbCa

3. yrioBas CKOPOCTh 1 MOMEHT HHEPIIUU

4. yrnoBasi CKOPOCTh U MOMEHT UMITYJIbCa

. BennumHa MoMeHTa UMITyJIbca Tejla U3MEHSIETCA ¢ TEYEHUEM BPEMEHH 1o 3aKkoHy L=t(t+2) .
Ecnu B MOMEHT BpeMeHHU 2 ¢ YyIrIoBO€ YCKOPEHHE COCTaBisieT 3 paa/c”2, TO MOMEHT MHEPIIHU
tena (B eaquaunax CH) paseH ...

BapuaHTsl 0TBETOB:

1.22.13.0,54.4

. Ha xoHI1aXx HEBECOMOT'O CTEpKHS 3aKPEIUICHBI ]Ba MalEHbKIX MACCUBHBIX mapuka. CTepx eHb
MOXET BpAaIllaThCs B TOPU3OHTAIBHON MIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOAsIIeit
yepe3 cepeauny crepkHs. CTepkeHb pacKpyTUIHN 10 YIiaoBoil ckopoct ®. [lon aeiictBuem
TPEHUS CTEPKEHb OCTAHOBUJIICS, MPHU 3TOM BbIAenunoch 4 J[ TtemnoTel. Ecnu cTepxenn
PAaCKpPYTUTHh A0 yTIOBOW CKOPOCTH ® = ®/2, TO IPU OCTAHOBKE CTEPKHS BBIACIHUTCS
KOJIMYECTBO TeIIoTHI (B k), paBHOE ...

Bapuantel otBetoB: 1.0,52.23.14.4

. TennoBas MamwuHa paboraer mo uukiay Kapuo. Ecnu Temmepatrypy HarpeBaTens H
XOJIOJUJIbHUKA YMEHBIINTH Ha onuHakoByto Bennuuny AT, To KIT/] mukna ...

Bapuantsl oTrBeToB: 1. yBenauuutcs 2. He U3MEHUTCS 3. yMeHbIIHUTCSA 4. IJIs OTBETa
HEJOCTAaTOYHO JaHHBIX

. Bo ckonbko pa3 yBenTu4HTCS CpeIHEKBagpaTHuecKas CKOPOCTh MOJIEKYJ UIeaTbHOTO Ta3a Mpu
MOBBILICHUH a0COIOTHOM TeMiiepatypsl B 4 pa3a?

Bapuantel otBeToB: 1. He u3menutcs 2. 0,5 3.2 4. 4

. OT Kakoii U3 MPUBEJICHHBIX HIKE BEIUYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBICHUE
ujeansHoro raza?

BapuaHTbl 0TBETOB: 1. CHUIIBI MPUTSHKEHUSI MEXKY MOJEKyJIaMU 2. KHHETUYECKONH dHEPTHU
MOJIEKYJ 3. CHJBl OTTAJKHBAHUS MEXIY MOJIeKylamMu 4. MOTEHIHAJIbHOW SHEPTUU
B3aMMOJICHCTBHSI MOJIEKYTT

. st 130IMpPOBAaHHOM CUCTEMBI B PABHOBECHOM COCTOSIHMM SHTPOIUS CUCTEMBHI. ..

BapuanTsl oTBeTOB: 1. MUHUMaNbHA 2. MaKCUMaibHa 3. UMEET cCpelHee apupMeTHIecKoe
3HaueHHe 4. UMEeT OTPUIATEIbHOE 3HAUCHUE

. BexkTop Hamps>KeHHOCTH AJIEKTPOCTATHMYECKOTO TMOJS, CO3JaHHOTO MEXAYy OOKIagKkamMu
TUIOCKOTO KOH/ICHCATOpa HaMpaBJeH. ..
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BapuanTer oTBeTOB: 1. OT OTpUIATENBHON OOKJIAAKU K TMOJIOKUTEILHONW 2. B CTOPOHY
BO3pacTaHus MOTEHIIMaja 3. mapaieabHo oOKIagKkaM 4. B CTOPOHY yObIBaHMSI MOTEHIIMANA
Todeunsbrit 3apsaa +q HAXOAUTCS B IIEHTpE chepruieckoit moBepxHocTu. Ecinu no6aButh 3apsa —q
BHYTpPb C(hepUUeCcKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTU 3JIEKTPUYECKOTO MO
4yepe3 MOBEPXHOCTh CepHl. ..

Bapuantsl otBeTOB: 1. yBenuuutcs [IpoBepeHo B reHepaTope 24 2. yMEHBIIUTCS 3. paBEH HYJIIO
4. HEe U3MEHHUTCA

MarnuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 10 3aKoHy D=t(2-
t) MB6. Uemy paBua 3/[C mHayKnuu, BO3HUKAIONIAsl B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeACcTaBUTh B MUJUTUBOJIbTAX.

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

3apspKeHHas 4acTHIla BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePHEHANKYISIPHO MarHUTHBIM
CWJIOBBIM JIMHUSAM. TpaekTopreil ABHKEHUS YaCTULIbI SIBIISIETCA. . .

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

Kak cBs3anb1 Mmexy coboit amruTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

BapuanTer orBeToB: 1. DHeprus (W) nponopiimonanbHa ammintyae (A) B 4-oif cTeneHu 2.
Oneprus (W) nponopuronanbHa ammiutyae (A) 3. Dueprus (W) mpomnopiinoHaabHa KBapaTy
aMruty bl (A) 4. Dueprus (W) nponopuroHanbHa aMiutyae (A) B 3-oi cTeneHu

EMKOCTB KOne6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHUJIACH JIIMHA U3JTy4aeMbIX JIEKTPOMArHUTHBIX BOJIH?

BapuanTtsl oTBeTOB: 1. yMeHbIIMIach B 4 pa3za 2. yMEeHbIIWIACh B 2 pa3a 3. yBeauuuiach B 4
pasa 4. He U3MEHUJIacCh

IIpu pe3onance...

BapuaHTsl oTBeTOB: 1. pe3ko pacTeT yacToTa KojieObanui 2. koseOaHus 3aTyXaroT 3. yactora
Kosie0aHui paBHA HYJIIO 4. COBNAAAET YacTOTa COOCTBEHHBIX U BBIHYJACHHBIX KOJeOaHui

Kak Ha3bpIBalOTCs BOJHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOAST B NEPHEHIUKYISIPHOM
IUIOCKOCTH K HAMpaBJIeHUIO PaclpOCTPAHEHUS BOJIH?

Bapuantel otBeTOB: 1. monepeunsie 2. MpoI0ibHbIC 3. COOCTBEHHBIE 4. KOTEPEHTHBIC

[Ipu mabmonenun nHTepPepeHnun GuoneToBoro ceera B onbiTe OHra paccTosHue Mexmay
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Ecinu uctounuk ¢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
napajieIbHbIMU HUKOJISIMU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroa 30 rpaaycoB. [lone 3peHus nmoiaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM TP MUHUMAaJIbHOW TONIIKHE (B MM) IJTACTUHKH, paBHOH ... [IpoBepeHo B reHepaTope
25

Bapuantel otBetoB: 1.22.43.64.8

Ha nuadparmy ¢ KpyriabsiM OTBEpPCTHEM PaguycoM 2 MM MaJaeT HOPMalIbHO MapasielbHbIN
My4o0K cBeTa AjAuHOW BoaHBbI 0,5 MkM. Ha myTu nydel, nmpomeamux yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemaroT 3kpaH. B orBepcTtum nmadparmel s TOUKH Ha dKpaHe
YKJIaIbIBAIOTCS 30H Openens.

Bapuantel otBeToB: 1.82.43.94.5

[To Mmepe HarpeBaHUs Tella €T0 CBEUCHHUE M3MEHSETCs clenyromuM oopazom. [Ipu koMHaTHOM
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crnekTpa He Habmonaetcs. Ilo mepe nmoBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJTIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
(I'xpacHoe kaneHnue! ), a 3aTeM B Oenblii ([ /0enoe kaneHue! ). 3aKOHOMEPHOCTH U3MEHEHUS
[[BETa CBEYEHHUS TeJa MMPU HarpeBaHUU OOBACHAIOTCA

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

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

KuHeMaTuka mocTynaTesIbHOTO IBUIKEHUS.
KuneMatuka BpamareabHOro JBUKEHMSL.
JlnHaMuKa MaTepUaJIbHOU TOYKHU.
Kunernueckas sneprust. Pabota u MOITHOCTb.

CornacoBaHa Ha noptane N2 69762 25



[a—
S Yo

1.
12.

13.

14.
15.
16.
17.
18.
19.

20.
21.
22.

23.

24.

25.

26.
27.
28.

29.
30.
31.
32.

33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

. KoncepBatuBHbie cuiibl. [loTeHIIManbHAs SHEPTUs, CBSI3b MEXKY MOTCHIMAIBHON SHEPTrUeH U

CHUJIOHN.

OcHOBHOE ypaBHEHHE AMHAMHUKU BpalIaTEIbHOTO JBHKEHUS OTHOCUTEIHbHO HEIMOJBHKHOM
TOUKH.

VYpaBHEeHHE JTUHAMHUKYU BPAILATEIILHOTO JABHKEHUSI OTHOCUTENLHO HETOABHKHOM OCH.

MowmenT unepuuu, reopemMa lltelinepa.

3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIHUH.

3aKOH COXpaHEeHHsI MOMEHTA UMITYJIbCA.

MonekynsipHas ¢pu3nuKa U TEPMOJUHAMUKA.

Buytpennsis sneprusi. Terora u padora. [lepBoe Hayano Tepmogunamuku. 2. Kiraccuueckue
cratuctuku (pyHKIUs pacnpeneneHus Makcsema).

Haubonee BeposiTHasA, cpeAHsis KBaApaTUyHas U cpeaHssa apudmeTrueckass CKOPOCTH MOJIEKYJ
rasa.

bapomerpuueckas popmyna. Pacnipenenenne bonbimana.

TemmoémkocTs raza. ®opmyna Maiiepa.

VYpaBHEHHE COCTOSHMS UACATBLHOTO ra3a. Mzomnpoueccsl.

Anunabatudeckuii porecc. [loauTponuyeckue mpoIecchl.

O6parumsrii ukn KapHo.

HN3MmeHeHne >HTpONUM NMpPU OoOpaTHUMBIX M HeoOpaTuUMBIX Mpoleccax. Bropoe Hauwano
TEPMOJUHAMUKHU.

OHTponus. PU3NYECKUN U CTATUCTUYECKUA CMBICIT SHTPOITHH.

DIJIEKTPOMArHeTU3M.

Onektpudeckoe nojie. Hanpsx€HHOCTh 3nekTprudeckoro nojid. CuioBbeie JUHUU. [IpuHUImMn
CYNEpPHO3ULNH dJIEKTPUUECKUX MOJEH.

Teopema Octporpaackoro-I'aycca miist BEKTopa HalpsHKEHHOCTH 3JIEKTprudecKkoro nods. [lone
OECKOHEYHOM OJHOPOIHO 3aPSHKEHHOMN TIIOCKOCTH.

[Torennuman. Pabora cun anektpocrarudeckoro noisd. Lupkymnsauus BekTopa HanpsHKEHHOCTH
AIIEKTPOCTATUYECKOTO TTOJISL.

CBs13b MeX 1y HAPSHKEHHOCTHIO 3JIEKTPOCTATUUECKOTO MOJISL U MOTeHInanoM. PacueT pasHocTH
MOTEHIIMAJIOB MEXKTy TOYKaMH 1MoJisi (00pa30BaHHOTO OECKOHEUHOU 3apsHKEHHOM MIIOCKOCTHIO,
IBYyMSI OECKOHEUHBIMHM 3apsKEHHBIMH IIIOCKOCTSAMHU, chepUuecKOod MOBEPXHOCTHIO,
MIPOBOJIAIIAM IIAPOM).

[Tonspu3zanust AUIEKTPUKOB.

N3menenue BexktopoB E u D Ha rpanuiie pasaena AByX IUAJICKTPUKOB.

Pacnpenenenue snekTpuuecKUX 3apsigoB Ha mpoBoiHuKe. Hampssk€HHOCTH moss BOJNHM3H
MOBEPXHOCTHU 3apsHKEHHOTO IPOBOIHUKA.

OnexkTpoasmxkymas cuia. O600mEHHBIN 3akoH OMa 1711 HEOTHOPOTHOTO yJacTKa IIeTH.
Pabota, momHoCTh, 3akoH [[xoymnsa-Jlenma.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

CraTuyeckoe MarHMuTHOE MOJie B BakyyMe. BeKTop MarHUTHOW MHAYKIUHU. 3aKOH buo-
CapapalJlamnaca.

MarnutHoe 1moJjie KpyroBoro Toka. MarHuTHoe moJie ABMXYILIErocs 3apsaaa. 3akoH Ammepa.
Cuna, neficTByIoIIas Ha IPOBOJIHUK C TOKOM B MarHUTHOM TIOJI€.

Cuna JlopeHna. /[BmxeHue 3apsyKEHHOM YaCTHUIbI B OJTHOPOJHOM MAarHUTHOM TIOJIE.

Dddext Xomna.

[upkynsinusa BEeKTOpa 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.

DOnekTpoaBMKyIas cuia (3.4.c.) MHayKuuu. [Ipuposa siBieHus 31eKTpOMarHiTHOM WHIAYKIUH.
SBneHne caMoOMHIYyKIMU. B3anmMHas HHIyKIus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

VYpaBHenusa Makceia.

KonebGanus 1 BOJIHBI.

XapaKTepUCTUKU TAPMOHUIECKUX KOJICOaHMIA.

CroxeHue TapMOHUYECKUX KOJIeOaHMIA.

CornacogaHa Ha noprtane Ne 69762 26



48.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

89.

90.
91.

92.
93.
94.

95.
96.
97.

KBazucranuonapueie Toku. CB0OOAHBIE 3JIEKTPOMAarHUTHBIE KojeOaHUsS B KOHType 0e3
AKTHBHOT'O CONPOTHUBIICHUS.

CB0OOIHBIE 3aTyXalOIINE AIEKTPUUECKUE KOJIeOaHHs B KOHTYpE.

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

VYpaBHeHUs IIOCKOH U CHEepUIECKOI BOJIH.

Hanoxxenne (natepdepenius) BomH. CTOSIYME BOJTHBI.

Dddext Jomnepa mist 3BykoBbIX BOJIH. Onrtuueckuii 3¢ dekt Jommepa.

ONeKTPOMarHUTHbBIE BOJIHBL.

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

HNutepdepentus ceera. Merox IOura. [llupuna nonoc uatepdepenunn.

HNHuTepdepenius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKHU.

Konrsna HeroToHa.

Hudpakmus ceera. [punun [oitrenca-dpenens.

Merton 300 @penens. 30HHAs MIACTUHKA.

Judpaxius Ha KpyTJioM OTBEPCTUN U HETPO3PAUYHOM JIUCKE.

Hudpakmus ot mienm.

Hudpaknmonnas pemeérka.

CrnextpanbHoe pasziioxkenue. Pazpemaronias cnocoOHOCTh peHIETKH.

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

3akoH Mamnoca.

Tennopoe uzmydyenue. 3akon Kupxroda.

3akon Credana-bonbimana. 3akon cMmemenus Buna.

®opwmyina [Lnanka.

Buemnnii pororddexr.

®dotonsl. OnbIT boTte (MeTon coBnaaeHuit).

Dddext Komnrona.

TopMO3HOE PEHTTEHOBCKOE U3ITydyeHHEe. XapaKTepUCTHUECKOE PEHTI€HOBCKOE U3TyUeHHE.
JlaBneHue cBeTa.

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

OnemeHnTtapHas Teopust bopa. OnbiT @panka u ['epiia.

I'mnotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEMIECTBA.

[TpunHuMn HeonpeaenEHHOCTH.

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

KBaHTOBaHUME 3HEPrUHU JIEKTPOHA B OTHOMEPHON MOTEHIIMAILHOU SIME.

['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snektpona. Onsit llTepna u ['epiaxa.

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

[[lupuHa cniekTpaibHbIX JTUHUN. TOHKasA CTPYKTYpa CHEKTPAIbHBIX JUHUHN. 12. BhIHYKIEHHOE
n3inydenue. Jlazepsl.

OyHKUMS pacnpeeseHus s BBIPOXKIESHHOro raza ¢gpepmuoHoB. OyHKIUA pacnpeaeaeHus
®epmu-/upaka.

OyHKIMSA pacnpeneneHus boze-OlHiTeiHa.

[TonsaTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CeKTp HOPMaJIbHBIX KOJeOaHUN 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 nosioxxkenus teopuu bBKII 22. CobcTBenHas
MIPOBOAMMOCTH TOJTYTIPOBOJHUKOB.
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doTonpoBoAUMOCTh (BHYTpeHHUH (HOoTOIPdEKT).
TepMoaIeKTpUUECKUE SIBIICHHUS.
p-n mepexo/.

9.1.3. IlepedyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

. Kunemaruka. [locrynarensnoe npuxenue. [lyte. [lepemenienue.

CkopocTb: cpenHssa, MTHOBEHHas. MOyJb ¥ HallpaBlI€HUE CKOPOCTH.

. yCKOpeHI/IeZ TAHTCHIOHUAJIIBbHOC, HOPMAJBHOC, ITOJHOC. ypaBHeHI/ISI KHHEMAaTHUKU OJ1d

PaBHOYCKOPEHHOT'O IBHKCHMUSL.
PaBHOMEpHOE BpalaTenbHoe IBUKeHUE. CBA3b JTUHENHBIX U YTIIOBBIX XapaKTEPUCTHK.

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

KMHEMAaTUKHA PAaBHOYCKOPEHHOI'O BPAILATEIbHOIO ABUKCHUS.
IlenTp Macc cucTeMbl MaTepUAIbHBIX TOYEK. /[MHAMHUYECKOE YpPABHEHUE NBUKCHUS LICHTPA
Macc.

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

. Cwia. Ilpunnun cynepnosunuu cui. Pasnoxenue cui Ha cocrasistone. Bunasl cui.
. Hennepnuanbehelie cuctemsl oTcuera. Cuiia HHEPLHH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

LlentpoOesxHas cuina. BiausiHue eHTpOOEKHOW CHITBI HA CUITY TSDKECTH.

Kunernyeckast 3Heprusi Bpallaromierocs tenia.

MOMEHT CuJIbl 1 MOMEHT UMITYJIbCA OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. Y CIIOBUSL COXPAHEHUS.

Mowment unepuuu. Teopema IllTelinepa.

3aMmkHyTas cuctema. ViMiynbce. 3aKOH COXpaHEHUsI UMITJIbCA.

Pabota n mouiHoCTh. CBA3b pabOTHI U KUHETHYECKOW YHEPTUH.

Tpu 3akoHa HeroToHa. Buasl cuil: rpaBUTALIMOHHAS, TSAKECTH, YIpyras, TPEHHUs.
KoncepBatusuble cuiibl. [loTeHIIManbHas S3HEPIUsL.

MowmeHT umnyJibca Bpamarouerocs teaa. Ilonyyenue ypaBHeHHs] IUHaMHUKU BpallaTeIbHOTO
JBUKEHHSI OTHOCUTEIBHO HEMOABUKHOU OCH.

OcHOBHOE ypaBHEHHME AMHAMMKH IOCTyNaTelbHO ABMKEHHA. LleHTp macc. YpaBHeHue
JBUKEHMSI LIEHTpa Macc.

3aKOH COXpaHEHMsI U U3MEHEHHUS YHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOUKHU, BBIBO/IL.

23. CB43b CWJIBI ¥ IOTEHLUAIBHON YHEPTUH

9.1.4. TembI J1a00paTOPHBIX PadoT

N3ydyeHne KWNHEMaTUKH BPAIIaTEeIbHOTO JBUKECHHUSL.

N3ydenue pacnipenenenus Makcsesnia.

W3ydeHue 31eKTpoCTaTUYECKOTo MO Ha MOJEIH.

Onpenenenue qUAIEKTPUUECKON IPOHUIIAEMOCTH TBEPIBIX AUIIEKTPUKOB.
W3y4yeHre MarHUTHOTO TOJISl KPYTOBOI'O TOKA.

N3yuenune 3atyxaromux KoJgeOaHui.

N3yuenune BBIHYKICHHBIX KOJICOAHUH.

Nzydenue nutepdepeHun 1a3epHOro U3IydeHus.

Nzydenne qudpakiuu OT MEH.

N3ydeHue TerioBoro U3my4eHus.

. M3yuenue BHemHero dhoTodddekra.
. 3yueHune cnektpa Bogopoaa.
. Onpenenenne NIMPUHBI 3aNIPEIICHHON 30HBI 0 TEMIIEPATyPHOM 3aBUCUMOCTH OOpaTHOTO TOKa

UonA.

. V3ydeHune TyHHETHLHOTO IMO/A.
. Mzydenue BHyTpeHHero ¢otorddexraro

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.
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Hauatp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJipHO
oOpamaTbCcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HMHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUSIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

IIpeuMy1ieCTBEHHO POBEPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
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— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHnEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOI0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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