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AHHOTanus

HucuunnuHa «/lonomHuTenbHble pa3aensl  GU3MKK» BXOAMT B  00pa30BaTElIbHYIO
IpOrpaMMy BBICIIETO 00pa3oBaHUsl — NPOrpaMMy OakalaBpHara 10 HaIlPaBICHUIO MOArOTOBKH/
crenurainbHocTh 24.03.02 «CHucTeMbl yrpaBieHUs: JBMKCHUEM W HABUTAIUs» HAIPaBJICHHOCTH
«I[Ipubopsl ¥ CUCTEMBI OPUCHTAINU, CTAOWIM3AIMA U HAaBUTAIUKM». [[MCIUIUIMHA peanu3yercs
kadeapoi «Ne3y.

JlucuuniuHa  HE  SBISETCS ~ O0s3aTENhbHOM  MPU  OCBOGHHH  OOYYarOIIUMCS
00pa3zoBaTeNbHONW TPOrpaMMbl M HAMpaBlieHa Ha YIIYOJICHHOE (OPMHUPOBAHHME CIEAYIOIIHNX
KOMIIETCHIIUM:

OIIK-1 «CnocobeH NpUMEHSTh €CTECTBEHHOHAy4YHbIC M OOIICHH)KCHEpPHBIC 3HAHUS,
METO/Ibl MATEMATHYECKOTO aHaJIN3a U MOJICJIMPOBAHUS, TEOPETUUECKOTO U HKCIIEPUMEHTAILHOTO
UCCJIEIOBaHMS B MPOPECCUOHAIBHOMN 1€ATEIbHOCTH

Copep:xaHue IUCIUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C OTAEIHHBIMU
npoOeMaMu U pa3aenamMu o0IIei GU3NKH.

[IpenogaBanne AUCHUILIMHBI TMPEAYCMATPUBACT Ccleaylomue (OpMbI OpraHHU3aIUH
yueOHOro npoiiecca: IpakKTUUECKHUE 3aHITHS, CAMOCTOsITeNIbHAs paboTa.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUHAs aTTecTanus B opMe 3a4eTa.

OO0miasi Tpy0EMKOCTh OCBOCHHSI NUCIUIUIMHBI COCTaBiseT | 3adeTHyrO enuHuiy, 36
YacoB.

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- U3y4CHHE OCHOBHBIX (PM3UYECKHX SIBJICHUH, ()yHIAMEHTAIbHBIX MOHATUH, TEOPUH U 3aKOHOB
KJIAaCCHYECKOM M COBPEMEHHOW (U3MKH, BKJIIOYass IMPEJICTABIEHHE O TIpaHMLaX uX
IPUMEHUMOCTH;

- OBJIAJICHUE METOJAMU HayyHbIX (U3NYECKUX HCCIENOBaHUN, (opMupoBaHue yMEHHS
BBIJICJIATE KOHKPETHOE (DU3MUYECKOE COZAEp)KaHUE B MPOEKTHBIX M MPOU3BOJCTBEHHBIX 3a7ayax
Oyaymiell AedaTenbHOCTH, OCBOCHHE IPUEMOB M METOJOB pEIICHHS KOHKPETHBIX 3aJad U3
pa3nuuHbIX obnacreil puznkwy;

- CO3/laHue MOAJEPKHUBAIOIIEH 00pa3oBaTeNbHON cpelbl MNPENnoJaBaHMs Uil OCBOCHHS
TEXHUUYECKUX JUCLUIUINH.

1.2. JlucuunnwHa sBIAseTCA (PaKyIbTAaTUBHONW JTUCIUIIMHOW TI0  HAIPABJICHHUIO
o0pa3oBaTeNbHOM MporpaMMsbl Beiciiero oopasosanus (naiee — OI1 BO).

1.3. TlepedeHp IIaHUPYEMBIX PE3YyIbTaTOB O0Y4YEHUS MO JUCLUIUIMHE, COOTHECEHHBIX C
IUTAaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare M3ydeHus AUCHUILUIMHBI OOYYArOIMIICS NOJDKEH 00JIafaTh ClEAYIOIUMU
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEeHIIMM U UHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — IlepeyeHp KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHnoBanue Kon u HauMeHOBaHWE UHIMKATOPA
KOMIICTCHIINU KOMIICTCHIINU JOCTMXKECHUA KOMIICTCHIIUN
OIIK-1 Cnocoben
MPUMEHSITD

OIIK-1.Y.1 ymeTh NpUMEHATh 3HAHUS B
00J1aCTH eCTECTBEHHOHAYUYHBIX U
0O0IIeNHXEHEPHBIX JUCLIUIUINH
OIIK-1.VY.2 ymeer npoBOAUTH

CCTCCTBCHHOHAYYHBIC
1 OOIIENHKEHEPHBIC
3HaHHUA, METOAbI

MaTeMaTHIECKOTO
Ob6memnpodeccnoHanbHBIE AHANI3A 1 MaTeMaTHYECKUE PACUETHI U
KOMITETCHITHH MaTeMaTHYECKUI aHaIH3 B
MOJICITUPOBAHMSI, .
po(hecCHOHALHOM e TEIIbHOCTH
TEOPETUIECKOTO U
OIIK-1.B.1 umMeeT HaBBIKM TEOPETUYECKOTO
AKCIEPUMEHTATIHHOTO
N SKCIICPUMCHTAJIBHOT'O UCCJICAOBAaHNUA B
HUCCIICA0BAaHUA B o
. | mpodeccrnoHamBbHON AEATEIEHOCTH
npodeccuoHaIbHON
ACATCIIbHOCTHU

2. Mecro pucuuniunsl B cTpykType Ol

JucnumniuuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYECHHUH CIIECYIOUIUX AUCIMIIIAH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEWHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopust BEpOSTHOCTEM U MATEMATUYECKAs] CTATUCTHKAY;

— «PusuKay.

3HaHUd, TOMy4YEHHBbIE NPU HM3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TaK ¥ UCTIOJb3YIOTCS PU U3yUYE€HUU IPYTUX JTUCLIMIUIAH:

— «DIIEKTPOTEXHUKAY,

— «MexaHuKa;

— «MarepuanoBeeHue»;

— «ONEKTPOHUKAY.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI




Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCIMIUIMHE (M pacIpeie]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTABICHBI B
tabmuie 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKocTb 1o

Bun yuebHoM paboThI Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocmp oucCyunIuHbl, 1/ 36 1/36
3E/ (4ac)
U3 nux yacoe npakmuyueckoii n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 17 17

B TOM YHCIJIC:

nexumu (JI), (gac)

npaktudeckue/cemunapckue 3anarus  (113),

(ac) 17 17

naboparopusie pabotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (dac)

HK3aMeH, (4Jac)

Camocmoamenvnas paboma, Bcero (4ac) 19 19

Buo npomescymounoit ammecmayuu: 3adger,
mudd. 3auger, sk3ameH (3auer, Hudd. 3au, | 3auer 3auer
DK3.*¥)

IIpumedanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUIUIMHEI IO pa3jeiaM U BUIaM 3aHATHH.
Pazaenbl, TeMBI TUCITUTIIIUHBI M UX TPYJOEMKOCTh IPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Pasie o c Jlexkmmm | 113 (C3)| JIP KII CPC
ACTIBL, TEMBI AHCIMILTHHBT (uac) (uac) (uac) (uac) (uac)
Cemectp 3

Pa3nen 1. KBanToBasg ontuka 7 7
Pa3nen 2. KBanToBasg MexaHuka 7 6
Pa3nen 3. dusuka aToMHOrO sipa 3 6
Htoro B cemectpe: 17 19
Hroro 0 17 0 0 19

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUHU
Oo0y4aromKUMHUCS ~ ONpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETHLHOCTHIO.

4.2. CoxaepxkaHue pa3ieNoB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena Haszpanue u congepkanue pas3nesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHBIM IIITAHOM He NPeIyCMOTPEHO




4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh PHUBEIACHBI B TAOTHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 sux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTUYECKUX | TpPyaOEMKOCTh, |MPaKTUYECKOM |pasierna
/11 3aHATHI 3aHATUH (uac) MOATOTOBKH, | IACIIMII
(dac) JIUHBI
Cemectp 3
1 3aKOHBI TETIOBOTO Pemenne 3agau 4 1
W3JIYy4eHUS

2 dotorhdexr Pemenne 3amau 3 1
3 AtoM Bogopoza. Pewenue 3anau 3 2

IToctynatel bopa
4 BonnoBast pyHKIms. Pemenne 3anau 4 2

YpaBHeHue
[Ipenunrepa

5 3akoH Pemrenue 3agau 3 3

PaauoaKTUBHOTO

pacnana
Bcero 17

4.4. JlaGopaTopHbIE 3aHATHS

TeMbl 1a00paTOPHBIX 3aHITHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 aux Ne
Ne HaunmenoBanue mabopaTopHbIx paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasieina
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIHBI

VY4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKkTUpoBaHHE/ BHITOITHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh PUBEIEHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHOM paboTh
yac yac

1 2 3
N3yueHue TeopeTnyecKkoro Mareprania 7 7
nuctuiiuabl (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO

6 6

ycneBaemoctu (TKY)




[ToaroroBka K MpOMEKYTOUHOM

arrecranuu (ITA) 6 6

Bcero: 19 19

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSTEIILHON PabOThI 00YUYaAOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)

Y4eOHO-METOAMYECKNE MaTepHallbl I CaMOCTOSATEIBHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
n.a. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeieH B TabmuIle 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komiuectso
SK3EMILTSIPOB B
UIL{LIIJH;gg cc bubnmuorpaduueckas ccpuika 6H(6KJ;P;01\I:KG
AIIEKTPOHHBIX
AK3EMILTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Tabm. -
(Bricmiee oopazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Upoznos, 1. E. Mexanuka. OcHOBHbIE

product/1984911 3aKkoHHI : yueOHoe nocobue / . E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

https://znanium.com/catalog/ | Upoznos, Y. E. BonHoBbIe npoiiecchl.

product/1093071 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.

E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanuii, 2020. — 266 c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. Uponos. - 12-e uza. - Mockaa :
JlabopaTtopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/ | Uponos, 1. E. KanToBas ¢pusuka.
product/1984909 OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabopaTtopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, U. E. 3agaun no obmeit Gpusuke :

product/1984908 yuebHoe nocoodue ais By3oB / U. E. Uponos.
- 14-e uzn. - Mockaa : JIabopatopust 3HaHUH,
2021.-434c.

https://e.lanbook.com/book/1 | CaBennes, 1. B. Kypc obmielt ¢pusuxu:

42380 yueOHoe mocobue: B 3 Tomax / U. B.

Cagenbes. - 16-e u3g., crep. - CaHkT-
[TerepOypr: Jlanb, 2020 - Tom 1: MexaHuka.
MonexynsapHas ¢pusuka - 2020.




7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTh «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»
URL anpec HaunmenoBanue
https://fizikaguap.ru/ Obpa3oBarenbHblil pecype kadeaps! pusuku ['Y AL

https://new-science.ru/category/fizika/ | Unatepuer-xxypnan «Hosas Hayka». Paznen ¢pusuka

https://ufn.ru/ru/ DIIeKTpOHHAs BepCUs KypHala «Y crexu Pu3ndecKux
Hayk», Ou3nuecknii uactutyT M. [1.H. JleGenena
Poccuiickoii akageMuu HayK

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s rnpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne i/t HaumenoBanue

1 MS Office

2 MS Windows

8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITIOIb3YEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE

[lepeuenb UCHOIB3yEMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IHPEJCTaBIECH B
tabmuue 11.

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIlecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmuel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOpHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankT-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [etepOypr, ym.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne31-046

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue (KOMIUIEKT MIPUOOPOB st PU3HUECKUX




n3MepeHuil (31EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

VYueOHas ayIuTOpHs Ui IPAKTUUECKUX 3aHATUH, 3aHATUI
CEMHHApPCKOT'0 THUIa, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bporyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne31-048

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMHHAPCKOT'0 THIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYIIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTalHuu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpUn; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
ayautopust Ne32-01

VYueOHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
71a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THUTIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; 1a00opaTopHble pabOTHI MO
BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopus Ne32-04

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUN; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe pPabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-06




3. Audpaxius miuockux BoiH, 4.JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ayauTopusi AJis IPaKTUUECKUX 3aHATHI, 196135, r. Cankrt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
TPYNIOBBIX U UHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO Tacremno, a. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKa», T. MOCKBa)).

7 | YueOnas aynuTopus 1 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUISCKUE [etepOypr, ym.
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON lacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; Ta00paTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(;madoparopusiii kommuieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OLICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS MPOMEXKYTOYHOM aTTeCTallN

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIpOCOB;
TecTsr;
3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJarouMMHCA NPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKUH C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NMpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHast  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  IpaBUIa
UCIIOJIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITETCHITUIA

Or11eHKa KOMITETEHITUH

XapakrepucTuka chopMUpOBaHHBIX KOMIIETEHIUIH

5-OayuIbHAs IKaIa




OISl.egan;i Zgﬁgn XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH
— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;
— YBEPEHHO, JIOTUYHO, [10CJIEA0BaTEIbHO U TPAMOTHO €TI0 U3J1araer;
COTIHOY — ONMpasiCh HA 3HaHWS OCHOBHON W JIOTIOJHMUTEIbHOU JIATEPATYPHI,
GAUTCHOY TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUUYECKOU
JeSITEIbHOCTBIO HAIIPABIICHMUS,
— yMeJ10 00OCHOBBIBAET M ApTYMEHTUPYET BbIIBUTAEMBIE UM HUJIEH;
— JIeJIaeT BBIBOJBI U 000O0IECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIMAIM3HUPOBAHHBIX MOHITHH.
— 00y4arouuiicst TBEpI0 YCBOMJI MPOTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY WM3JaraeT €ro, ONUPasCh Ha 3HAHUA OCHOBHOM
JUTEPATYPHI;
«OpOMION — HE JIOMYCKAET CYLIECTBEHHBIX HETOYHOCTEN; 3
— YBSI3bIBAET YCBOCHHBIE 3HAaHUS C IPAKTUYECKOH JESITEIBbHOCTBHIO
«BAYTEHO»
HalpaBJICHUs;
— apryMEHTUPYET Hay4YHbIE MTOJIOKEHUS;
— JIeJIaeT BBIBOJBI U 000O0IIECHMS;
— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.
— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Martepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYpPHL;
— JIOITyCKaeT HeCYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHO .
GATTOHOY — MCIIBITBIBAET 3aTPYyJHEHHMsS B INPAKTHUECKOM IPUMEHEHUM 3HAHUHN
HaIlpaBJICHUs;
— cnabo apryMeHTUpPYET Hay4YHbIE MOJIOKEHUS;
— 3aTpyaHseTcs B (GOPMYIUPOBAHUN BHIBOJOB M 0000IICHUI;
— YAaCTUYHO BJIAJICET CUCTEMON CHEeNMAIN3UPOBAHHBIX MOHATHH.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
MarepHaa;
— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYJIOBJIETBOPUTEIILHO» .
«HC SATICHOY paccMOTpeHHUH MTPOOIEM B KOHKPETHOM HaIpaBJICHUHY; )
— MCIIBITBIBAET TPYIHOCTH B IPAKTUUECKOM IPUMEHEHUHN 3HAHU;
— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;
— He (OpMYIHPYET BBIBOJAOB M 0000IICHHIA.
10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.
Tabmuna 15 — Bonpocs! (3agauun) 1S 9K3aMeHa
Kon
No /it [Tepedyens BonpocoB (3a1a4) y1st IK3aMeHa
MHMKATOpa
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Ne n/mt [Tepedens BonpocoB (3agay) 1uist 3auera / nud¢. 3ayera Koz
MHAMKATOpa
1 Uto Takoe abCOIMIOTHO YEpHOE TesI0? OIIK-1.Y¥.2
Bo ckosnbko pa3 M3MEHHUTCS MOTOK SHEPrMU OT HUTHU HaKaJIMBaHUS
2 JaMIIbl, €CIM YABOWTH ee Temmeparypy? OOocuyiite Bam otseT, | OIIK-1.V.1
onupasich Ha 3akoH Credana-bonpiimana.
Pacnionoxure cienyromue CrneKkTpaabHble KJIACCHI 3B€3] B MOpSAKE
3 BO3pacTaHus abCONIIOTHON TEeMIIepaTyphl: OIIK-1.V.1
A — Oenble 3Be315I,




G — KenThIe,

M — kpacHbsle,

O —romyonie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHS aOCOITIOTHO YEPHOTO Tela.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh H3MEHEHMSI 1IBETA.

OOBsicHUTE TPHUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO
ONTHYECKOTO MUPOMETPA.

OIIK-1.V.1

W

Urto HazbiBaeTcst BHEIIHUM (HOTOdhHEeKTOM?

OIIK-1.Y¥.2

B kakux eqununax cucrembl CY MOKHO U3MEPATH SHEPTHIO (HOTOHOB?

OIIK-1.Y¥.2

MoKeT a1 BUIUMOE M3JIydyeHHe BbI3BaTh (POTOA((EeKT B ImIacTuHE U3
MeTasuia, pabota BbIXoja KoToporo paBHa 3.5 3B? OOGocHyliTe cBOM
OTBET.

OIIK-1.B.1

OObsicHUTEe TPUYUHY BO3HUKHOBEHHUS TOPMO3HOTIO PEHTI€HOBCKOIO
U3JTy4YCHHUSI.

OIIK-1.Y.2

OObsicHUTe, KaK dHEprus (OTOHA CBSA3aHA C JUIMHON CBETOBOW BOIHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.Y.2

10

®otoH ¢ anuHON BONHBI A = 97,04 mM paccesyicss Ha HEMOJBUKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeeHus
OTHOCHUTEJIBHOTO ~ W3MEHEHHMsl  JUIMHBI  BOJHBI  (poTOHA  mpu
KOMIITOHOBCKOM paccestHiH. PaccunTaiiTe ero BeMMYMHy B YKa3aHHOM
cinyyae. KoMnToHOBCKast nuHa

BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

11

Onwumute, 4YTO MpeACTaBisieT co00i aToM B paMKax Mojenu TomcoHa.
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-1.Y¥.2

12

ATOM BOJOpOJIa HAXOJUTCS B OCHOBHOM COCTOSIHMU. Kakol MJIMHBI
BOJIHBI M3JTy4E€HUE MOXKET MCIYCTUTh JaHHBIA aromM? OOGOCHYHTE Ball
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.V.1

13

B gem coctout runotesa ne bporisns?

OIIK-1.Y.2

14

OObsicHUTe, TpPH KaKUX YCIOBHSIX MHUKPOYACTHUIBI TPOSIBISIOT
BOJIHOBbIE CBoMcTBa. IlpuBeauTe mnpuMephl, NTOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.Y¥.2

15

byner nam mposiBASATH BOJHOBBIE CBOMCTBA (PYTOONBHBIA MSY TIPH
NOMAJJaHuU B BOpOTa IIMPHHOM 7 M, ecinu macca msda 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

16

KaxoB ¢hu3ndeckuii CMbICT BOJTHOBON GyHKIIUN?

OIIK-1.Y¥.2

17

B dgem oTimume CTallMOHAPHOTO MW HECTAIMOHAPHOI'0 YpaBHCHUS
[Ipénunrepa?

OIIK-1.Y.2

18

CpaBHuTte JuIMHY BOJIHBI ¢ bpoiinsa nns mapuka Maccoi my, = 0,2 r u
IIPOTOHA MACCOM m, = 1.67%107 KT, UMEIOIINX OJJMHAKOBBIE CKOPOCTH
V.

OIIK-1.V.1

19

Kakum o0pazom »sHeprusi «HyJEBbIX KoOJIeOaHHI» KBAaHTOBOIO
rapMOHHMYECKOTO  OCIHWJUIATOpa  CBf3aHA C  COOTHOIICHHEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

20

[Tocunraiite, CKOIBKO 3JEKTPOHOB MOXKET HAXOIUTHCA B OCHOBHOM
COCTOSIHUU B aTOME.

OIIK-1.V.1

21

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Yy KOTOPOTO ILIEJIMKOM
3arojiHeHa BHENTHSA 2p-0007104Yka. ATOM Kakoro BEIIECTBA HWMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpaIHIO?

OIIK-1.V.1

22

OueHute 10 TOPSAAKY BEIUYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMS, DSHEpPrusi KOTOPOrO XapaKTEpPU3YyeTCs pa3MbIBAHUEM
nopsigka AE = 0.1 »B.

OIIK-1.B.1




MukpodacTuia 3anepra B OJHOMEPHOW MOTEHIIMATBHON IME IIUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTEHKaMH1 U HaXOAUTCSA B COCTOSIHUU C KBAHTOBBIM

23 yucaoM n = 1. IlokaxuTe, Kak omnpeneauTh KoopauHaTel Touek, B | OIIK-1.B.1
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHUKPOUYACTHIy MaKCHMalbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.

4 Kakum Moxker OBITh CHHH YacTUI[, KOTOPBIC OMHUCHIBAIOTCS OIK-1.Y 2
craructukor Gepmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

75 OObsicHUTE, YeM OTIMYACTCS XapaKTep 3alOJHEHUS COCTOSIHHMA OIK-1.Y 2
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

26 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO M3JIy4YEHHUS. OIIK-1.V.1
[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS

27 MPOBOJAMMOCTE KPEMHHEBOTO 0Opaslia, €clii B HEro BHEIPUTH OIK-1.B.1
HEOOJIBIIIOE KOJMYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHUS — 3.

28 OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME. OIIK-1.V.2
Jlazep pabotaer MO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 5B, sneprus Bo30yxneHHoro cocrosiaust E; = -5

29 OIIK-1.V¥.1
3B, sHeprus meractabunbHOTO coctosinus E;= -5.2 sB. Omnpenenure
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOIUT pabouee n3IyuyeHue.

30 Yemy paBHa MOJISpHAs TEIUIOEMKOCTh TBEPAOrO Teja, COTJIACHO OIK-1.Y 2
KJIacCUYecKor Teopun tertoeMkoctu rononra u [1tu?

31 OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia OMK-1.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

32 Kakas wactuma HaseiBaetcsi (QoHoHoM? Kakum  KBaHTOBBIM OMNK-1.Y 2

pacnpeeIeHieM ONMUCHIBAIOTCS (DOHOHBI?

[lepeuenp Tem [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI

Ne i/t

KYpCOBOI pabOThI

[TpumMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBITIOTHEHUS

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

BOHpOCBI JUUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecragumm B BHIC TGCTI/IPOBaHI/ISI
MpeICTaBJICHBI B TaOymie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

No ni/mt [IpumepHBIil TepeYeHb BOMPOCOB JIJIsl TECTOB Kon
WHMKATOpa

VYKaKuTe, KaKoe TeJO SBISETCS a0COMOTHO YEPHBIM TEJIOM.
1) Ilorsnomaer Bce magaoiiee Ha HEro U3JIy4eHue

I 2) OTpakaeT Bce Maalolee Ha Hero u3ydeHne OHK-1.y.2
3) M3nyuyaeT B peHTT€HOBCKOM JIMAIa30He
4) NznydaeT B BUAMMOM JIHAITa30HE
VY Kakoro u3 Tel oTpaxkareiabHas CHOCOOHOCTh OJM3Ka K HYII0?

7 1) IIpo3paunoro OMK-1.Y 2

2) 3epKaJIbHOTO
3) MaroBoro
4) YepHoro




OneHute, BO CKOJNBKO pa3 yBEIUYMIACh DHEPreTHUECKash CBETUMOCTh
abcomoTHO YepHoro Tena npu ero HarpeBanuu ¢ T; = 1000 K go T, =
3000K.

1) B 72 pasa OIIK-1.B.1
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
Bri6epute, kakas Gopmysa HanbGosiee TOYHO OMKCHIBACT CIIEKTPATBHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?
1) ®opmyna @epmu-/lupaka OIIK-1.Y¥.2
2) ®opmyna boze-DiiHmTeliHa
3) ®opmyaa [lnanka
4) ®opmyna Panes-JxunHca
Kakoe nznyuenue sBisieTcsl paBHOBECHBIM ?
1) Anbda-, 6eta-, ramMmma-u3IydeHUs
OIIK-1.Y.2
2) TensioBoe u31yyeHue
3) JlazepHOe u3i1yueHue B BUIUMOM M HH(PPAKPACHOM JIUaNa30HaxX
4) TopMO3HOE PEHTTEHOBCKOE U3JTYUCHUE
VKakure 3aKoH, KOTOPBIM OIpenenseT MOJOXKEHHEe MaKCuMyMa
M3JIy4aTeIbHOW CIOCOOHOCTH aOCOJIFOTHO HYEPHOTO TIpH  3aJaHHOM
abCONIOTHOM TemmepaType.
1) 3akon Credana-bonpiimana OIK-1.Y.2
2) IlepBblii 3akoH Buna
3) 3akon Kupxroda
4) 3akon Maioca
VYkaxute Gopmyiy, onpeAesonlyio SJHEPTUI0 CBETOBOTO KBAaHTa!
1) E = (m*c?)2
2) E =h*c OIIK-1.Y.2
3) E=h*A
4) E = h*v =h*\/c
[Ipoananu3upyiiTe, Kak HW3MEHSETCA CHJIa TOKa HACBIIEHUS TNPHU
dotorddekre B ciiyuae yMEHBIIEHHS CBETOBOTO IMMOTOKA MaJarOIIEro
CBeTa MOCTOSIHHOM JJINHBI BOJIHBI.
OIIK-1.V.1
1) YMenbmaercst
2) CHauana yMEHbIIAeTCs, 3aTEM YBEINUMBAECTCS
3) CHavayia yBeTUIMBACTCS, 3aTEM YMEHBIIIACTCS
4) CHauazna ocTaeTcs IOCTOSHHOM, a 3aT€M YMEHbIIAETCSI
[Ipoananu3upyiiTe, YTO TMPOUZOUIET C KUHETUYECKON HHEPTrHeit
(OTOSNIEKTPOHOB, €CIM, HE MEHSs YacTOThl MaJaoLIero CBeTa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?
OIIK-1.V.1

1) YmensmmuTcs B 2 pasza
2) YBenuuurcs B 4 paza
3) He usmenuTcs

4) YBenuuurcs B 2 paza




10

OneHuTe BEeMWYMHY KpacHOW TrpaHuipbl (horodddekra (B repmax) s
KaTo/a, U3TOTOBIEHHOTO U3 BOJb(Gpama TonuHoi 2 mMm. Katoa mokpeit
cinoeM okcuaa Oapusi. Pabora BhIXOAa AJIEKTPOHOB C IOBEPXHOCTH
Kkatoga pasHa 2 5B. Ilocrosunas [Tnarka — h = 6.6¥10°* Jx*c. Sapsix
snextpona — e = 1.6¥10™"° Ko

1) 3.2%¥10" I'
2) 4.8%10" I'y
3) 4.8%10" 'y
4) 4.8%10" 'y

OIIK-1.B.1

11

Kakum o00Opa3oM 3aBHCHT paboTa BBIXOAA AIJIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOThHI MaIal0IIero cBera?

1) IIpsimo pomOPITMOHATHHO YaCTOTE

2) IIponopuroHabHO YCKOPSIOIIEMY HAIPSKEHUTO
3) IIponopuoOHaIBEHO KBAaIpaTy YaCTOTHI

4) He 3aBUCHT OT 4acCTOThI

OIIK-1.Y¥.2

12

[Mpoananm3upyiite, Oymer nu HaOmonatecs GoTodhdexr, ecnu
MJACTUHKY W3 JIaHTaHa OO0JydaTh CBETOM C JIJIWHOW BOJHBI 600 HM?
Pabota BbIX0/1a 37IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®oToaddhexT BO3MOKEH, €CIIM KaToJ HarpeTh 10 Temrneparypsl 347 K

2) He Oyaer

3) ®oTodddeKT BO3MOXKEH, €CIAU JOMOJHUTEIBHO TNPUIIOKHTh K
IUTACTUHKE YCKOPSIIONIYI0O PAa3HOCTh MNOTEHLHMATIOB BEITUYMHON HE
Menee 1 B

4) ®oT103(h(HEeKT BO3MOKEH ¢ BEPOSITHOCTHIO p ~ 0.5

OIIK-1.V.1

13

Onenure, OT KakuX BEJIMYMH 3aBHCUT CHJIa CBETOBOIO IaBJICHUS C
KBAaHTOBOU TOYKH 3pECHHUS:

A) Yucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHrs mOBEpXHOCTH.

OTBeT:
1)A,B
2)A,b,B
3)5,B
4) A, b

OIIK-1.V.1

14

[Mpoananu3upyiiTe, B KaKUX 001aCTIX CHEKTPa IJICKTPOMATHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra KomnroHa.

1) Bugumerii quana3zon

2) Papnonuanazox

3) TeparepiioBblii Auana3oH

4) PeHTreHOBCKHI 1MANAa30H U TaMMa-u3JIy4eHue

OIIK-1.V.1

15

Chenaiite BBIBOJA O BEIMYMHE MUHHUMAJIBHOTO OOPATHOTO HAIPSLKEHUS,
IpU KOTOPOM HOJHOCTBIO MpeKpamaercss (GOTOTOK. YCIIOBHE: SHEPTHS
¢boToHoB paBHa 6.5 3B, a (orTokaTon WMrOTOBIICGH W3 JIUTHUSA, padoTa
BBIXOJ]a KOTOPOTO cocTaBisieT 2.5 3B.

1)4B

OIIK-1.B.1




2)9B
3)6.5B
4)25B

16

Ouenure, BO CKOJIBKO pa3  JaBlieHHE  CBETa, MAJaIOIIEro
MEPIEeHIUKYIAPHO HJEalNbHO 3€pKaJbHOM MMOBEPXHOCTH, OOJbIIE
JABJICHUSl CBETa, MAaJAIOIIEer0 MNEPHEHAUKYISIPHO HACAIbHO YepHOU
MTOBEPXHOCTH.

1)2
2) 1
3) 1.5
4)3

OIIK-1.B.1
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Kakum 06pazom umnyinbsc (oTOHA CBSA3aH C IJTMHOW BOJHBI?

1) Umnysibe mpsiMo IPONOPLIMOHAJIEH AJIMHE BOJIHBI

2) mnynbe npsiMO MPONIOPLMOHANIEH KBaIpaTy AJIMHBI BOJIHBI

3) UmMnyabc 00paTHO NPONOPUMOHAJICH JJIMHE BOJTHbBI

4) Umnynbe npsMO IPONOPLUOHAIEH KOPHIO KBaJApaTHOMY OT JJIMHBI
BOJIHBI

OIIK-1.Y.2

18

B kakoif ob0nacTu cHeKTpa 3JIEKTPOMAarHUTHOTO HW3IYYEHHUS HMITYIIbC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

1) UudpakpacHoe uznyueHue
2) TeparepuoBoe U3IydeHUE
3) Pentrenosckoe uznyueHue
4) PaguousiryueHue

OIIK-1.Y¥.2
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[Ipoananu3upyiite, = Kakoe W3  MNPUBEACHHBIX  BBICKAa3bIBAHMIA
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) UIHTEeHCMBHOCTh CBeTa He 3aBHCHT OT IUIOTHOCTH TMOTOKA
¢oTOoHOB M MX IHEPTUH

2) CBeT MOXKET U3Iy4yaThCsl M PACIPOCTPAHSITHCS TOIBKO OTAEIBHBIMU
MOPLUSMHU — KBAaHTaAMH

3) KaxaoMmy U3 KBaHTOBBIX COCTOSIHUM, B KOTOPOM HaXOJUTCSI aTOMHAas
CUCTEMa, COOTBETCTBYET ONPECICHHbII YPOBEHb YHEPTUU

4) Inst 49acTUIBI HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPAMHATHI U UMITYJIbC

OIIK-1.V.1

20

VYKkaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryiara bopa.

1) YTBep:kaeHue 0 CylmecTBOBAHHM CTALMOHAPHBLIX COCTOSIHWIA, B
KOTOPBIX aTOM He M3J1y4aeT U He MOIJIOIAaeT JHePIruu

2) Pa3HOCTD 3HEpPruil JBYX CTAllMOHAPHBIX COCTOSHUW paBHA SHEPTHH
M3JTy4aeMOT0 WUJIU MOIJIONIAeMOr0 KBaHTa CBETa

3) B aTome 37eKTpOHBI IBIKYTCS IO OpOUTaM, OJTU3KUM K KPYTOBBIM

4) ATOM COCTOHT U3 MOJIOKUTEIHHO 3apsXKEHHOTO siipa U OTPULATENIBEHO
3apsSKEHHBIX DJIEKTPOHOB

OIIK-1.Y.2

21

BriGepure, kakoe M3 TPUBEACHHBIX HMXKE BBICKA3bIBAHUN MPABUIIBHO
OINUCBHIBAET CIIOCOOHOCTh AaTOMOB K M3JIyYEHUIO M IOTJIOLICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) Hornomarps M M3Jy4aTh JHMIIb HEKOTOPBIH IMCKPETHbIN Halop

OIIK-1.Y¥.2




3HAYeHUH IJHEPIruu

2) Uznyyath u nmoraomars 00y MOPLUHUIO SHEPTUU

3) UznyuyaTs 1100 AUCKPETHBIN HA0Op 3HAYECHU SHEPTHH, JTHOO JTH00YI0
MOPLUIO SHEPTUHN

4) Uznydath a100yI0 MOPIMIO SHEPTHH, a MOTJIONIATh JIMIIh HEKOTOPBIHA
JMICKPETHBIN Ha0Op 3HAYCHUN YHEPTUU

Vkaxure, K KaKOMy IHANa30HY M3Jy4YEHHUS OTHOCITCA MEPEXOIbl W3
cepuu banbmepa B atome BOAOpOAA.

22 1) TermoBoe M3IyUeHUe OIIK-1.Y.2
2) PeHTreHoBCKOE U3TydeHUE
3) 'amma uzmydeHue
4) Buaumblii cBeT
[Mpoananm3upyiiTe, Kak W3MEHUJIACh HJHEPrUs aToMa BOJIOpPOAA TpH
H3ITy4eHIH UM QOTOHA ¢ JUIMHON BOJHEL A = 4.86-107 M.
23 1) YBenuuunach Ha 4.86 3B OIIK-1.V.1
2) YMenbmmiach Ha 2.55 3B
3) YMmenbmmtach Ha 4.86 5B
4) Yeennunnachk Ha 9.72 5B
OrneHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKJIEHHOTO COCTOSTHUS (B
5B). [laHo: 57€KTpOH B aTOME Tepemnien U3 BO30YKICHHOTO COCTOSIHHS B
OCHOBHOE, U TIPU JAHHOM TEPeXoJie MPOM3OILIO0 M3NydeHne (GoToHa ¢
JUIMHOM BOJIHEI 650 HM.
24 OIIK-1.B.1
1) 0,4°B
2) 1,93B
3)1,2-B
4)2,25B
VYkaxure, B UéM 3aKJII0YaeTCs runores3a ae bpoimns:
1) JIro0ble MUKPOYACTHIILI HAPSIAY € KOPNYCKYJISAPHBIMH 00/1a1a10T
BOJIHOBBIMH CBOiicTBAMH
2) AToM He MOXKET cofiepKaTh 00siee IBYX 3JIEKTPOHOB, HAXOSAIINXCS B
25 OJIMHAKOBBIX CTAIlMOHAPHBIX COCTOSHHSX, ompenensemMbix HabopoMm | OIIK-1.Y.2
YeThIpeX KBAaHTOBBIX YHCEI
3) ONIHOBpPEMEHHO HEBO3MOXHO C BBICOKOM TOYHOCTBIO 3a/aTh
KOOPAMHATHI U UMITYJIbC MUKPOUYACTHUIIBI
4) OHeprusi HCIYCKaeTcsl W TOIVIOIIAETCS HE HENpPEpBIBHO, a
OTJIeIbHBIMU KBAHTAMU
BeiGepure yTBepxkaeHue, HauOojiee MPABUIBHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:
26 | 1) MukpodacTuubl MOTYT NPOSIBJISITH BOJIHOBbIE CBOWCTBA OIIK-1.V.2
2) DaeKTpOMarHUuTHbIE BOJIHBI UMEIOT CBOMCTBA YaCTHI]
3) V kaxxm0i 4acCTHIII CYIIECTBYET aHTUYACTHUIIA
4) Slnpo aTomMa COCTOUT U3 KBAPKOB
Paccuuraiite [iuHy BOJIHBL ¢ bpoiliis i1 31eKTpoHa, ABUXKYILEroCs CO
27 | CKOpOCTBIO 3.6 km/c. Macca smektpona m. = 9,1%107' kr, sapsn OIK-1.Y 1

sneKTpoHa g = —1,6¥107"° Ko,




1) 1.6 mxm
2)2.6 M

3) 201 um
4) 3.6 Mmxm

28

YKaKUTE KOJWYECTBO 3HAYCHHWM, KOTOpPhIE MOXET MPHUHHMAThH
MAarHuTHOC KBAHTOBOC YMCJIO M HpI/I JAHHOM 3HAYCHUU OPGI/ITaJIBHOFO
KBaHTOBOrO uucia [?

1)2l+1
2)3l+1
3HIl-1;
4) 1

OIIK-1.Y¥.2

29

YKa}KI/ITe, YTO ONpCACIACT INNIaBHOC KBAHTOBOC YHCJIO N.

1) DHepreTuyeckue ypoBHHU 3JIEKTPOHA B aTOMe

2) BennunHy MOMEHTA UMITYJIbCA DJIEKTPOHA B aTOME

3) [lpoeknuio OpOWTAIBHOIO MOMEHTa HWMITYJIbCa »JJEKTPOHA Ha
3aJJaHHOE HaIlpaBJICHHUE

4) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B 3a/IaHHOM HaIlPaBJICHUU

OIIK-1.Y¥.2

30

yKa)KI/ITe, 4To onpeACIICT MAarHuTHOC KBAHTOBOC YUCIIO M.

1) OpOuTanbHbIi MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOMe

2) DHepruo CTalMOHAPHOTO COCTOSTHUS AJIEKTPOHA B aTOME

3) BemmunHy MOMEHTa HMMIYJbCa JJEKTPOHA B  3aJaHHOM
HaIlpaBJICHUHU

4) DHepreTHuecKUe ypOBHH 3JIEKTPOHA B aTOME

OIIK-1.Y.2

31

B yects Koro Ha3BaH 3 QEKT pacuieruIeHUs] ypOBHEH SHEPTUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM M0JI€e?

1) Oitnmreiina u ge Xaaca
2) HlTrapka

3) OrruHrcraysesa

4) AaponoBa-boma

OIIK-1.Y¥.2

32

Kakx w©Has3pIBaroT JIWHUU B CIICKTPC KOM6I/IH3HI/IOHHOFO paccedaHusa C
qaCcToTaMH, MCHBIIIMMHU YaCTOTHI IIadaronicro cBera?

1) OpanxeBbIMU CIIyTHUKaMHU

2) AHTUCTOKCOBBIMHU CITyTHHKAMH

3) CTOKCOBBIMHM CIIYTHUKAMH

4) AHTaroOHUCTHYECKUMHU CITyTHUKAMHU

OIIK-1.Y¥.2

33

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYHKIIUH.

1) BonHoBast pyHKIIMS MPONIOPLIMOHATIBHA SHEPTHUH YaCTHIIbI

2) llpousBeneHne  BOJIHOBOM  (QYHKIMM  HAa  KOMILIEKCHO-
conpsi’keHHOe BbIPa’keHHe PABHO IJIOTHOCTH BePOSITHOCTH
00HApYKEeHUS YACTUIIbI.

3) BonHoBass ¢yHKIMS 0OpaTHO MPOMOPIMOHATBHA JUTMHE BOJHBI JIE
Bpoiins

4) BotHOBasi (yHKIIMS TPEACTaBISET COOON KUHEMAaTHUYECKHUH 3aKOH
JBIKEHUSI MUKPOUYACTHUIIBI X=X(t) B HessBHOU (popme.

OIIK-1.Y¥.2

34

Bribepure BepHy0 (POpMYTHUPOBKY COOTHOIICHHS HEOIPEIEICHHOCTEH

OIIK-1.Y.2




[eiizenbepra:

1) AE*At>h
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMHU.

1) DnexTpuuecKku 3apsyKeHHbIE YaCTULIBI.

35 . OIIK-1.Y¥.2
2) DAEKTpUYECKU HEUTPaATbHBIC YACTHUIBI.
3) Bce yacTHIBI ¢ MOy EIbIM CIIMHOM.
4) DneKTpUYECKH 3apsHKEHHBIE YACTUIIBI C LIETIBIM CIIMHOM.
Kak Ha3bIBaeTcsl TBepAO€ TEIO, Y KOTOPOTO BaJIEHTHAs 30HA TOJHOCTHIO
3al0THEHA, 30Ha TPOBOJMMOCTH — MOJHOCTBIO CBOOOJHA, a HIMPHUHA
3alpEenIeHHONM 30HBI BEJIMKA IO CPAaBHEHUIO C JHEPTHEH TErIOBOrO
JIBYKCHMA?
36 OIIK-1.Y.2
1) IIpoBogHMK
2) IndyieKTpuK
3) IonynpoBOAHUK
4) IIpuMeCHBII MOTYPOBOHUK
Kakyro pazmepnocts nmeet nocrosHHas [nanka B cuctreme CHU?
37 | DAate OITK-1.Y 2
2) dx/c
3) x/m
4) Ix/>B
Kakas BHecucTeMHas eAMHHIIA UCIOJB3YETCS JUIsl U3MEPEHHUs SHEPrHH
MUKpPOYaCTHI?
38 | 1)3B OIIK-1.Y¥.2
2) A
3) kKan
4) spr
OneHure, Kakol CMBICI HMMEET COOTHOLIEHHE HEONPEEIEHHOCTEN
leiizenbepra s PHEPrUHM YaCTUIBI M BPEMEHU MpEObIBaHUS €€ B
COCTOSIHMM C TaHHOM HHEpruen?
1) DHeprust npsiMO MPOTMOPITMOHATBHA BPEMEHH!
39 2) DHeprusi 0OpaTHO MPOMOPIIMOHATBHA BPEMEHH OIK-1.B.1
3) DHeprust 1 BpeMsi MOTYT ObITh M3MEPEHbI OJHOBPEMEHHO CO CKOJb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem OoJibllie HeONpPeAeJeHHOCTh DJHEPruM, TeM MeHbIle
HeolpeaeeHHOCTh BpeMeHH!
B xome w3MepeHHs C JIOCTaTOYHO BBICOKOH TOYHOCTBIO ObLIa
40 | CTPEAEIeHA X-COCTABIONIAs HMITYIbCA SIEKTPOHA. OO0ObscHUTE, YTO U3 OIK-1.V 1

3TOTO CIIEAYET, PYKOBOJCTBYSICh COOTHOIICHUSIMH HEOIPEISIICHHOCTEH
Ieiizendepra.




1) BpeMs >kM3HM M DHEpPrUs AJIEKTPOHA HMEIOT CYIIECTBEHHYIO
HEOIPEJIEIIEHHOCTh

2) KoopanHaTa X 3J1IeKTPOHA He MOKeT OBITh Onpe/e/ieHa ¢ BHICOKOH
TOYHOCTBHIO

3) Bce koopauHaThI 3JIEKTPOHA MTOJIHOCTHIO HEOIIPEIETICHHbIE

4) y- W Z-COCTaBISIIOIIME MMIIYJIbCa DJEKTPOHA HMEIOT CTPOro
OIIPEICJICHHOE 3HAYECHUE

Kak Ha3piBaeTCsi COCTOSIHME AJIEKTPOHA B aTOME, COOTBETCTBYIOILIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €Tr0 SHEPrun?

41 1) Bo30OyxneHHOe COCTOsSIHUE OIIK-1.Y.2
2) MeracTabunpHOE COCTOSIHUE
3) OcHOBHOE COCTOSTHH E
4) BaneHTHOE COCTOsTHUE
B uem 3akmouaercst TyHHENbHBIN YD PexT?
1) B BosiHOBOM XapakTepe JBMKEHHUSI MUKPOUYACTHULIBI B IEPUOAUYECKOM
MOTEHIUANEe
2) B KOpIyCKyJISIpHOM MOBEICHUH 3JIEKTPOMArHUTHOTO M3NY4YEHUS TpPU
42 IPOXOKACHUU €r0 Yepe3 Y3KOe OTBEPCTUE OHK-1.y.2
3) B HaxoJIeHUH YaCTHULBl Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO
4) B npoxoKaeHnH MUKPOYACTHUIIBI Yepe3 MOTeHUHAIbHBIN 0apbep,
KOI'/Ia YJHEPIus YacTHIbI MeHbIlIe BBICOTHI 3TOr0 6apbepa
Kakue noaBmxHble 4aCTULIBI WIIM KBAa3UYACTHUIbI SIBIISIFOTCS HOCUTEIISIMU
3apsia B MOJIYNPOBOIHUKAX ?
43 | 1) DnexTponsl OIK-1.Y.2
2) IlpoTonsl
3) DJIeKTPOHBI U ABIPKHU
4) YUonbl
B pesynbrare paguoakTUBHOIO pacmaja 3apsjl sjipa yBeJIuuuics Ha +2e.
[Ipoananu3upyiTe CUTYaluIo U ONPEIEIUTE, KaKOro TUIIA MTPEBpALCHHE
MPOU30IILIO B YKA3aHHOM CITy4ae.
44 1) isa p-pacmana OIIK-1.VY.1
2) a-pacnaf
3) y-pacnang
4) K-3axBat
Bonpocs! 115 IpOBEpKH OCTaTOYHBIX 3HAHUM
Ilpouumatime mexcm, 6vibepume NPAGUILHLILL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.
VYKaxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTUM YCJIOBHEM IS
KOTE€pPEHTHOCTH CBETOBBIX BOJIH.
45 OIIK-1

1) OnrHaKOBOCTH aMILITUTYT
2) IlocTosiHCTBO pa3HOCTH (a3
3) PaBeHCTBO JIJTMH BOJIH

4) PaBeHCTBO 4acCTOT




OtBer: 1) OnMHAKOBOCTH AMILUIMTY/, MOCKOJIbKY VI YCTOMYHUBOM
HHTep(epPeHIMOHHOH KAPTHHBI HE00X0AUMbI PABEHCTBO JIMH BOJIH
(a, cJ1e10BaTeJIbHO, M YACTOT) M MOCTOSIHCTBO Pa3HOCTH (ha3.

IIpoyumatime mexcm, 6vlbepume npasuibHble GAPUAHMBL OmMEemda U
3anuwiume apeymenmul, 000CHOBbI8AIOWUE 8bIOOD OMEema.

VYkaxuTe, Kakhe U3 MepeuyHrcIeHHBIX HUXKE HAOOpPOB TpeX KBAaHTOBBIX
YHUCEJ B aTOME SIBJISIIOTCS JOITYCTUMBIMHU.

Hn=1,1=0,m=0
46 2)yn=0,/=0,m=0
IH)n=2,1=0,m=0
Hhn=2,1=1,m=-1

OtBet: 1, 3 1 4, NOCKOJBbKY IJIABHOE KBAHTOBOE YHMCJIO 7 HE MOKET
HMeTh HyJ1eBOe 3HaYeHHe.

Ilpouumatime mexcm u ycmaumogume coomeemcmsue. K xasucooi
no3uyul, OAHHOU 8 J1leOM Cmoibye, nodbepume NOUYUIO U3 NPABOSO
cmonbuya:

YCTaHOBHTE COOTBETCTBHE MEXKIY XapaKTepoM JBIDKEHUS W
JEUCTBYIOLIEH HA TEJIO CUIIOH.

47
JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) llenTpocTpemMuTenpHas
2) PaBnoyckopennoe npsimonuuaeiitHoe | b) [locrosiHHas
3) PaBHOMEpHOE BpanieHue B) PaBHas Hyito
Ortger: 1-B, 2-b, 3-A
IIpouumaiime mexcm u ycmanosume nocie008amenbHOCmy. 3anuuume
CcOOmMeemcmayouy1o noc1ed08amelbHoCmyb OYK6 clleed HAnpaso:
Pacnionoxure nepeuncieHHble HUXKE Tela B MOPSAIKE BO3PACTAHUA UX
MOMEHTa HWHepuud. Macchl U XapaKTepHble pa3Mephbl Tl CUYUTATH
OJIMHAKOBBIMHU.
48
A) lap
b) Tonkoe kombI10
B) Hununnp
OtBer: ABB
Ilpouumatime mexkcm u 3anuwume pazeepHymuiii.  0O0CHOBAHHbIU
omeem:

OObscHUTE, KaK M3MEHHUTCS CHJla TOKa uYepe3 MPOBOJHUK, €CIU Mpu
HEU3MEHHON pa3HOCTH MOTEHIMAJIOB Ha €ro KOHIAX WU MOCTOSIHHOM
49 | TonmMHE MPOBOIHUKA YBEIUYHUTh €0 JIUTHHY.

OtBer: Ilpu yBenuyeHMHM AJUHBI NPOBOAHHUKA BO3pacTaeT ero
CONMPOTHBJIEHHE, 2 C POCTOM CONPOTHBJIEHUSl, B COOTBETCTBHH C
3ak0HOM OMa, yMeHbIIAETCsl CHJIA TOKA.

llpumeuanue. Cuctema OlEHUBAHUS TECTOBBIX 3aJJaHUIN PA3TMYHOTO TUIIA:
1) 3aganune KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeThbIpex NpeNJIOKEeHHBIX U 000CHOBAHMEM BBIOOPA CUHMTACTCS BEPHBIM, €CIIM TMPABHIBHO




yKazaHa mudpa u TpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazeHWE C BEPHBIM OTBETOM OIlCHHMBAaeTcs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyrctBue — () OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPAaBUIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apT'yMEHThI, UCIIOJIb3yEeMbIE MTPHU BbIOOpE
orBeToB. [lonHOE coBNajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THUIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIA BEPHO COIOCTABJIEHBI C
MO3UIUSAMU APYroro ctondia). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaiom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6aymioB

4) 3amaHue 3aKPBITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBaeTCs 1 Oamiom, eciii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaynia, eclii AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHBIN — 1 Gasut, ecau gomymieHo 6osee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00ydJeHus1, IpeICTaBJICHBI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
UH/INKATOPOB, XapaKTEpU3YIOMUX HSTanmbl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpylONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHusd 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuyeckue yka3zaHus Ui OOYYaIOLIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATUH

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIii y4eOHOTO
mpoliecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10JT PYKOBOJICTBOM TIPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIErOCs SBISETCS MPUBUTHE 00YJIAOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEILHOCTH IO U3y4aeMOW TUCIUTIIINHE.

[Tnarupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHYECKUX 3aHSATHI:

— 3aKperuieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHUA TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMH METOJAMH W METOIUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCIUTIINHEL,




— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUSI TONYYEHHBIX 3HAHWHA IS
BBITTOJTHECHHS 33 TaHMI;

— obecrnedeHne palMOHAIBLHOIO COYETaHHs KOJJICKTHBHOM M MHIMBUAYAIBLHOU (opm
o0Oy4eHusl.

TpebGoBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUN

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW paOOThI BBIJAETCS MpPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKux padoT MpuBeACHHI B Tabd. 5
JTAHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOMATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUUYECKMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JICKIIHOHHOM Kypce U B BUJIE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOBHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckre yka3aHMs IO IPOBEIEHHIO IPAKTHMYECKUX 3aHATUH TNPUBEAEHBI B
CIIEAYIOMMNX TocoOusix, umeromuxcst B Oubnuoreke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosubl. Tepmoaunamuka. COopuuk 3amau // W.J.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytbkos, FO.H. Lapes. CII6I'YAIL 2018.67 c.

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Anapees, WN.U.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CITIOI'YAIIL, 2019. 78 c.

3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmmkxos, H.II,
JlaBposckas, H.H. JlutBunosa, I'.JI. [Inexotrkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paborte

OTueT 0 mpakTUYecKOi paboTe JOJKEH COAepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHN.

Ha mumynvnom nucme IOIKHBI OBITH yKa3aHBI: HAa3BAaHUE IUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W HHUIUAIBI TpEnojaBareis, (amMuiInsd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIibl U AaTa 3aIUThl PA0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIHHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATUTHYECKHAE MaTEPUabl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvisoowvr 1o mpoenanHoi padboTe JOMKHBI COAEPKaTh OCHOBHBIE Pe3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOM paboTe

TuTynbHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrauu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHus NPHUBEAEHBI B CEKTOpPE HOPMATUBHOHM nokymeHTaumu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHHU CIIHMCKAa UCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.2. Meronuueckue ykasaHus i 00y4aromuXxcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHL.

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIICS BBIOIHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IpenojaBaTelis, HO 0e3 ero HernocpeaCcTBEHHOIO
YYaCTHS.



Jns oOyyaromuxcst mo 3aoyHOi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboOThl, y oOywaromierocs (Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHWU M CHUCTEMATH3aLUHM NPUOOpETAacMbIX 3HAHWN, 00ECHeuMBaeT BBICOKHMA
YPOBEHb YCIIEBACMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HaMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKAN MaTepHal 1o TUCIUILINHE;

— METOJUYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
0 3204HON (hopMe 0O0ydeHus).

11.3. Meronuueckue yKa3aHus I OOYYaIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJIS YCTIEBaeMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCLIUATUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHoMY rpaduky. Cpoku
KOHTPOJIBHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XkaroTcs B paboumx yueOHbIX
wiaHax Ha cemectp. OOydarolmuiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUATHUSA,
NPeIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoJIbHOE MEpONmpHsITHE CUUTAETCS
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHMJ OLEHKY B Oajuiax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTesieM 10 JaHHOMY MEPOIPHUSTHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIHLHOTO
BBITMIOJTHEHUS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
UH/IMBUYQJIbHBIX KOHCYJIbTAIUAX.

Pe3ynbrarhl TeKylIero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW MJif
POMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B teuenue cemectpa s nomycka K JauddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO ciaTh He MeHee 75% mabopaTOpHBIX U MPAKTUYECKUX PadOT, BHITOIHUTD
TECTUPOBAaHUE B cHcTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HmXe
OLIEHKU «y/IOBJIETBOPUTEIILHO». B ciydae HEBBINOIHEHUS BBIIICU3IOKEHHOTO CTYIEHT, IMPH
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMHM, HE MOXKET MOJYYUTh aTTECTallMOHHYIO
OLIEHKY BBIIIIE «YIOBJIETBOPUTEIHHO.

11.4. Meronuueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTeCTallHH.

[IpomexxyTounass  arrectanusi  OOydyaroIIMXCsl — HpeAycCMaTpuBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, NMOJy4YEHHBIX OOYYaIOUIMMCS B XOJ€ MU3y4CHHS
y4eOHOI AUCIUITUHBI B LIEJIOM HJIM IPOMEKYTOUYHAas (10 OKOHYAHUHU CEMECTpa) OLEHKA 3HAHUM



00y4aromuMcst TI0 OTAEIBHBIM pa3esiaM AUCUUIUIMHBI ¢ aTTECTAMOHHOW OIIEHKOH «3auyTeHO)
WITH «HE 3a4TCHOY.

OCHOBHBIMH OpUEHTHpPAMHU TIPU TMOATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu I10
JMCIUIUINHE SIBISIOTCS KOHCHEKT JIGKIMH W TepedeHb peKoMeHayeMol nureparypsl. [lpm
MOJTOTOBKE K CECCHU O0YydYaroleMycsi peKOMEHIYeTCs TaK OpraHHW30BaTh Y4eOHYIO padoTy,
9qTOOBI TIepe] MEPBBIM THEM Hadajda CECCHMM OBbUIM CHAHBl M 3alUIIeHBl BCE JIAOOpaTOpHBIC
pabotbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOPOMY HEO0OXOIMMO MpOMTH aTTecTanuio. IIpi MOATrOTOBKE K CECCHM CIeIyeT BeCh 00beM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJTOTOBKH, KOHTPOJIUPOBATH
Ka)K/IbI ICHb BBIITOJHEHUS PaOOTHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTaluu
CTYIEHTOB M AacCIUpPaHTOB, OOydaromuxcs IO 00pa30BaTeIbHBIM NPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToamuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kadeapoit




