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AHHOTanus

JqucuumnHa «JlonmogHUTENnbHbIE pa3fienbl (U3MKH» BXOAUT B  00pa3oBaTEIbHYIO
IpOrpaMMy BBICIIETO 00pa3oBaHUsl — NPOrpaMMy OakalaBpHara 10 HaIlPaBICHUIO MOArOTOBKH/
crenpanbHocTH 15.03.06 «MexaTpoHnka M poOOTOTEXHHMKa» HampaBiaeHHocTH «lludpoBoit
WHXXUHUPUHT POOOTOTEXHUYECKUX KOMIUIEKCOBY. JluciuminHa peanusyercs kadenpoit «Ne3y.

JucuumunHa  He  sBIsSeTCs  00s3aT€IbHOM  IPU  OCBOCHMM  OOy4aromMMCs
o0pa3oBaTeNbHONM MpOrpaMMbl M HaIlpaBiieHa Ha YriyOJeHHOEe (OPMHPOBAHUE CIETYIOLINX
KOMIIETECHIINHN:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHBbIC 3HAHUSA,
METO/Ibl MAaTEMaTUYECKOI0 aHAJIN3a U MOJICIIMPOBAaHUS B IPO(YECCHOHAIBHON NESITEIbHOCTH

CopepxaHue IUCLUUIUIMHBI OXBAaThIBAET KpPYI BOIIPOCOB, CBSI3AHHBIX C OTAEJIbHBIMU
npoOeMaMu U pa3aenamMu o0IIei GU3NKH.

[IpernonaBanrie TUCHMIUIMHBI TMPEAYCMAaTPUBAET ClEAyIone (GOpMbl OpraHU3aIUU
y4eOHOT0 MpolLecca: MPaKTUYECKUE 3aHATHS, CAMOCTOATENbHAs paboTa.

IIporpaMMoil IHUCHUIIMHBI NPEIYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalys B (hopMme 3aueTa.

OO0miasi TpyI0EMKOCTh OCBOCHHSI MUCIUIUIMHBI COCTaBisIeT | 3adeTHyrO enuHuiy, 36
4acoB.

S3bIK 00yUYeHUS IO TUCIMILTUHE «PYCCKHA »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- U3y4CHHE OCHOBHBIX (PM3UYECKHX SIBJICHUH, ()yHIAMEHTAIbHBIX MOHATUH, TEOPUH U 3aKOHOB
KJIAaCCUYECKOM M COBPEMEHHOW (U3MKHM, BKJIIOYas IMPEJICTABIEHHE O TIpaHMLAaX uX
IPUMEHUMOCTH;

- OBJIAJICHUE METOJAMU HayyHbIX (U3NYECKUX HCCIENOBaHUN, (opMupoBaHue yMEHHS
BBIJICJIATE KOHKPETHOE (DU3MUYECKOE COZAEp)KaHUE B MPOEKTHBIX M MPOU3BOJCTBEHHBIX 3a7ayax
Oyaymiell AedaTenbHOCTH, OCBOCHHME IPUEMOB M METOJOB pEIIEHHs KOHKPETHBIX 3aJad U3
pa3nuyHbIX obnacreil puznkwy;

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

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

1.3. TlepedeHp IIaHUPYEMBIX PE3YyIbTATOB OOYUYEHUS MO JUCLUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamMu 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.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHnoBanue Kon u HauMeHOBaHWE UHIMKATOPA
KOMIICTCHIINU KOMIICTCHIINU JOCTMXKECHUA KOMIICTCHIIUN
OIIK-1 Cnocoben
OIIK-1.3.1 3HaeT OCHOBEI MAaTEeMAaTHKH,
MPUMEHSITD .
(1)I/I3I/IKI/I, BBIYHUCIIUTCIIBHOU TCXHUKHU U
CCTCCTBCHHOHAYYHBIC

POTrPaMMHPOBAHHUS
OIIK-1.Y.1 ymeer pemars cTaHAapTHBIE
npodeCcCHOHAIbHBIC 3a/1aUH C

1 OOIIENHKEHEPHBIC
Oo6menpodeccnoHanbHbIC | 3HAHUS, METO/IBI

KOMITCTCHITHH MaTeMaTHYECKOTr O
MPUMCHCHUCM CCTCCTBCHHOHAYYHbIX U
aHamu3a u N
OOIIEMHKCHEPHBIX 3HAHHUI, METOIOB
MOJICTTUPOBAHHUS B
. | MaTeMaTHYecKoro aHanu3a u
npohecCHoHATBHOM
MOJICTTUPOBAHHUS
JICSITEIbHOCTH

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOLIINX JUCLMILINH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEN U MaTEMaTUYECKast CTATUCTUKAY;

— «Dusukay.

3HaHUA, TOJYyYEHHBIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUH APYTUX JUCLUILINH:

— «ONEKTPOTEXHUKAY;

— «MarepuanoBeneHuey;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh AUCIUIITUHBI

TpynoemMKocTb 1o

Bu eOHOM PabOThI Bcero
aya p cemMecTpam




Ne3

1 2 3
Oowan mpyooemKocma OUCUUNIUHDL, 1/ 36 1/36
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 17 17

B TOM YHCIJIC:

nexumw (JI), (gac)

npaktudyeckue/cemunapckue 3anarus  (113),

(4ac) 17 17

naboparopusie padbotsl (JIP), (dac)

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

HK3aMeH, (4Jac)

CamocmosamenvHas paboma, Bcero (dac) 19 19

Buo npomescymounoit ammecmayuu: 3adger,
mudd. 3auger, sk3ameH (3auer, dudd. 3au, | 3auer 3auer

DK3.**)
*% o
Ilpumedanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue TUCIUTIIAHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI H KX TPYJOEMKOCTh IPUBECHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

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

Pasnen 1. KBanroBag onruka 7 7
Pa3nen 2. KBanToBasg MexaHuka 7 6
Pa3nen 3. dusuka aToMHOTO sipa 3 6
Htoro B cemectpe: 17 19
Hroro 0 17 0 0 19

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromKUMHUCS  ONpENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymien
npodeccnoHaIbHON AEATETBHOCTHIO.

4.2. ConepxkaHue pa3ieNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHBIM IJIAHOM He MPeyCMOTPEHO

4.3. TlpakTtuueckue (CEeMHUHAPCKHUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh




W3 Hux No
No | Tembr npaktrdeckux | ®OpMbI IPaKTUUYECKUX | TpPyIOEMKOCTb, |IPaAKTUYECKOM [pa3iesia
/11 3aHATAR 3aHATAN (qac) MOJATOTOBKH, | JUCIIUIT
(dac) JIMHBI
Cemectp 3
1 3aKOHBI TEMIOBOrO Pemntenue 3agau 4 1
W3ITYYCHUS

2 dotord ekt Pemenue 3anau 3 1
3 ATOM BomOpoAa. Pemrenue 3agau 3 2

IToctynatel bopa
4 BomnoBas pynkims. Pemrenue 3agau 4 2

YpaBHeHue
[Ipenunrepa

5 3akoH Pemenue 3agau 3 3

PaIuoOaKTHBHOTO

pacnana
Bcero 17

4.4. JlabopaTopHbIEC 3aHATHS

Tewmbl 1abopaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh

W3 Hux Ne
Ne HaumenoBanne mabopaTopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | JUCIIWI
(qac) JIUHBI

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosiTenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 3,
Bun camocrosTensHO#M paboThI
qac qac
1 2 3

N3ydeHne TeopeTHIecKoro Marepuana 7 7
nucuuriuael (TO)
[TonroroBka K TeKyIIieMy KOHTPOJIIO

6 6
ycneBaemoctu (TKY)
[ToaroroBka Kk MpOMEKYTOUHOM

6 6
arrectauuu (ITA)

Bcero: 19 19




5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEITLHON PabOThI 00YUAIOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)

Y4eOHO-MEeTOAMYECKNE MaTepHalbl sl CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBeIeH B TabmuIe 8.
Ta6ymia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
9K3EMILTSIPOB B
Ugiﬂa(},)url))/ec bubnmorpaduueckas ccpuika 61/1(61(115/;(;:1(6
AIEKTPOHHBIX
SK3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Taou. -
(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

product/1984911 3aKkoHBI : yueOHoe nocobue / . E. Mponos. -
15-e u3n. - Mockga : JlabopaTtopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/ | Uponos, . E. BonHOBBIE MTpOIIECCHI.

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

E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3Hanui, 2020. — 266 c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.
product/1984918 OcHoOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 8-¢ u3z. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, . E. 3amaun o oOmieit pusuke :

product/1984908 yaeOHoe nmocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHH,
2021.-434c.

https://e.lanbook.com/book/1 | CaBenses, U. B. Kypc obmeii puznku:

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

CagenbeB. - 16-¢ usn., crep. - CaHkT-
[TerepOypr: Jlanb, 2020 - Tom 1: MexaHuka.
Monexynsapnuas ¢pusuka - 2020.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»




[Tepeuenn AJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEICKOMMYHHUKAMOHHOW cetn «/HTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS JWCIHTUINHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec HaunmenoBanue
https://fizikaguap.ru/ Ob6pa3oBarenbHblil pecype kadeaps! pusuku ['Y AL

https://new-science.ru/category/fizika/ | Uarepuer-xypuan «Hosas Haykay». Paznen pusuka

https://ufn.ru/ru/ DIIeKTpOHHAs BepCUs KypHala «Ycrexu Pu3ndecKux
Hayky», ®usnuecknii uactutyt um. [1.H. JleGenena
Poccuiickoii akageMuu HayK

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEYEHHsI, HCIOJIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrPpaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaumenoBanue

1 MS Office

2 MS Windows

8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeuenp UCHOIB3yeMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBIECH B
tabmue 11.

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKON 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
71a00paTOPHBIX 3aHATUH, 3aHATUI CEMUHAPCKOTO TUIIA, [erepOypr, yu.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB sl PU3HMUECKUX
n3MepeHuil (31EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);




Vcranosku 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
CEMHUHAPCKOI'0 THIIA, JAOOPAaTOPHBIX 3aHATHUIH, IPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJITAIlU/, TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALIUH.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0J DnbBpo Bpolyias);
Ycranosku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
aynutopus Ne31-04B

VYueOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMHMHAPCKOI'0 TUIIA, TPYIIOBBIX ¥ NHIAUBUAYAJIBHBIX
KOHCYJIbTAl[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
nHpopMaIy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHHUS.

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne32-01

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
TPYNIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH I10
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoJH, 4./[udpaknronnas pemieTka,
5.IMonstpuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpotdhobpazosanuey r. Kazans)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-04

VYyeOnHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crienuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMauy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TaOOPAaTOPHBIE YCTAHOBKHU TIO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, ®I1D - 11, OIID — 12, OIID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 11O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Audpaxius miuockux BoiH, 4. JludpakiponHas pemerka,

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




5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

6 VYyeOHast ay1uTopusi AJis IPaKTUUECKUX 3aHATHI, 196135, r. CaHkTt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO Tacremno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«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 ajis 1a00paTOPHBIX 3aHSATHH. 196135, r. CankT-
Ocnamenue: Crienuaan3upoBaHHas MeOeIb; TEXHUISCKUE [etepOypr, ym.
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON lacremno, a. 15,
uHpopMauy O0NIBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(;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
«YuebHas TeXHUKA», T. MOCKBa)).

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS POMEXYTOYHOM aTTeCTallll

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIPOCOB;
TecTsrl;
3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00y4JaloUMMHCA NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas MpuBeneHa B Tabymie 14. B TedeHne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHast  mKana — MOAYJIbHO-PEHMTUHTOBOM  CHCTEMBl  YHHBEPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI chOPMHUPOBAHHOCTH KOMITETCHITUIA

OreHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OabHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3JIaract,

— OIIrpasACh Ha 3HAHUA OCHOBHOH U HOHOHHHTCHBHOﬁ JINTCPATYPBhI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKOMN

«OTJIIMYHO»
(Ga4YTCHO»




OISl.egan;i Zgﬁgn XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA
JIeATEIbHOCTBIO HAIPABIICHUS,
— yMeJi0 000CHOBBIBAET U apTryMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOIHO BJIAZICET CHCTEMOM CIIEUATM3UPOBAHHBIX MOHSITHH.
— o0y4arouuiicst TBEpI0 YCBOMJI MPOTPaMMHBINA MaTepuall, TPaMOTHO U
0 CYLIECTBY U3JIaraeT ero, Onupasch Ha 3HAHUS OCHOBHOMU
JUTEPaTypPhI;
«OpOMION — HE JIOMYCKAET CYLIECTBEHHBIX HETOYHOCTEN; 3
— YBSI3BIBAET YCBOCHHBIE 3HAaHUS C IPAKTUYECKON JESITEIBbHOCTBHIO
«BAYTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOJBI U 000OIIECHMS;
— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.
— o0y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW NPOTPaMMHBIM MaTepua,
[0 CYUIECTBY M3JIaraeT €ro, OMMpasch HAa 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOITyCKaeT HeCYIIECTBEHHbBIE OIINOKN U HETOYHOCTH;
«y/IOBJIETBOPUTEITHLHOY .
GATTOHOY — UCTIBITHIBAECT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HAHUMN
HaIpaBJICHUS;
— cnabo apryMeHTUpPYET Hay4YHbIE TTOJIOKEHUS;
— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTUYHO BJIaJIe€T CUCTEMOM CleMaJIn3uPOBAHHBIX MOHITHH.
— oOyyJaronuicss HE YCBOWJI 3HAYMUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;
— JIOTYCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJIETBOPUTEIIHLHO .
«HC SATICHOY paccMoTpeHHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU; 5
— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;
— HE MOXKET apr'yMEHTUPOBATh HAYUHbIE MTOJIOKEHNUS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHIA.
10.3. TunoBbie KOHTPOJIbHBIC 3a/1aHUSI UJIM UHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.
Tabmuna 15 — Bonpocs! (3agauun) s 9K3aMeHa
Kon
No /it [Tepedyens BompocoB (3a1a4) 1y1sl IK3aMeHa
WHNKATOpa
Y4eOHBIM IIIAaHOM HE MPETYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Ne n/mt [Tepeuens BonpocoB (3agay) st 3auera / nud¢. 3ayera Koz
MHMKATOpa
1 Uto Takoe aOCOTIOTHO YEpHOE TeN0? OIIK-1.3.1
Bo ckonbko pa3z U3MEHUTCS MOTOK YHEPTUX OT HUTH HaKaJIUBaHUS
2 JIaMTIbI, €CITU YIBOUTH €€ TeMreparypy? OO0CHYHTe Balll OTBET, OIIK-1.V.1
onmpasichk Ha 3akoH Ctedana-bonbpiimana.
Pacnonoskure cienyromniye CieKTpajibHbIe KJIACChl 3B€3]] B MOPSAKE
BO3pacTaHus aOCONIIOTHON TEeMIIepaTyphl:
3 A — Oenble 3Be3/5I, OIK-1.Y 1
G — xenThle,
M — kpacHbie,
O —romyOsbie




Hcnonp3yiiTe B OTBETE 3aKOHBI M3JIyUYeHUsI a0COIIOTHO YEPHOTO Tea.
OOBSICHUTE TIOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS I[BETA.

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPHI TeJla C ITOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.V.1

UYrto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

B kakux enununax cucrtemsl CU MOXKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-1.3.1

MoskeT 1 BUIUMOE U3TydeHre BhI3BaTh (HOTOI(PHEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxos1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

OIIK-1.V.1

OO0BscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI€HOBCKOTO
U3JIy4YEHHS.

OIIK-1.3.1

OO0BsicHUTe, KaK 2HEeprus (JOTOHA CBsI3aHA C TTMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.1

10

®DoTOH ¢ HHON BOIHBI A = 97,04 iM paccesuicsl Ha HENOIBIYKHOM
anekTpoHe nox yriaom 6 = 90°. [Ipeanoxure ciocod onpeneneHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM paccessHuU. PaccunTaiiTe ero BeMMYHHY B YKa3aHHOM
cinydyae. KoMmnToHOBCKast yTHHA

BOJIHBI paBHa 2,426 nm.

OIIK-1.V.1

11

OnumuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Mojeu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOaeIn?

OIIK-1.3.1

12

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil 1JIHbBI
BOJIHBI U3JTy4€HUE MOXKET UCITYCTUTh AaHHBINA aToM? OOO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

13

B uem cocTout runotesa ae bpoiinsa?

OIIK-1.3.1

14

OO®bsicHUTE, IPU KaKUX YCIOBHUSIX MUKPOYACTHUIIBI TPOSBIISAIOT
BOJIHOBBIE cBOMCTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHIL.

OIIK-1.3.1

15

Byner 1 nposiBIATE BOJTHOBBIE CBOWCTBA (hYyTOONBHBIN MY MTPH
MOMNaJIaHuK B BOPOTa MUPUHOMN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATS.

OIIK-1.V.1

16

KaxoB ¢u3ndeckuii CMbICI BOJTHOBOH QyHKIHH?

OIIK-1.3.1

17

B gem oTnmume cTamoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-1.3.1

18

CpaBHuTe JMHY BOJHBI e bpoins qis mapuka maccoi m, = 0,2t u
s 2

npoToHa Maccoii m, = 1.67*10™’ kr, UMEIONUX OTMHAKOBbIE CKOPOCTH

V.

OIIK-1.V.1

19

Kakum 00pa3oM sHeprus «HyJIeBbIX KoJeOaHHi» KBAaHTOBOTO
TrapMOHMYECKOTO OCLIIIIISITOpA CBA3aHA C COOTHOIICHHEM
HeonpeneneHHocTei [ elizendepra?

OIIK-1.V.1

20

HOC‘II/IT&?ITC, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.V.1

21

[TocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3aroJTHeHa BHEUTHSS 2p-0007109Ka. ATOM KaKoro BEIIECTBA HMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-1.V.1

22

OrneHute 1Mo MOPAIKY BETUUMUHBI BpeMs )KU3HU KBAHTOBOTO
COCTOSIHHS, SHEPTHs KOTOPOTO XapaKTepU3yeTcsl Pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.V.1

23

MukpouacTuna 3amnepra B OAHOMEPHOHN IOTEHIIMAIBHON IME IIUPUHOU
[/ ¢ GECKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
yycyioM n = 1. [Tokaxure, Kak ONpeeanTb KOOPINHATHI TOUEK, B

OIIK-1.V.1




KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MUKPOYACTHUIly MAaKCUMAaJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

KakuM mMoeT OBITh CITUH YacCTHul, KOTOPbIC OIMUCBIBAIOTCA

24 N OIIK-1.3.1
cratuctukoi @epmu-/lupaka? [IpuBeanure npuMepsl TaKUX YACTHII.

25 OObsicHUTE, YeM OTINYAETCS XapaKTep 3aM0JHEHUS! COCTOSIHUM OIK-13.1
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMHU.

26 ComnocTaBbTe CBOMCTBA CHOHTAHHOTO W BBIHY)KI€HHOTO U3JTyYCHHS. OIIK-1.V.1
[Ipennoxure TeopeTnueckoe 000CHOBaHHUE, KaK U3MEHUTCS

27 POBOAMMOCTH KPEMHHEBOT0 00paslia, eClid B HETrO BHEAPUTH OMK-1.V 1
HeOOJIbIIIOE KOJTMYECTBO UHANEBON puMecH? BaleHTHOCTh KpeMHUs
paBHa 4, BaJICHTHOCTh UHAUS — 3.

28 OnumuTe NpUHIMN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe. OIIK-1.3.1
Jlazep paboTaeTt 1o TpeXypOBHEBON cXeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 3B, sneprus Bo30yxaenHoro cocrosiuus E2 = -5

29 OIIK-1.V.1
3B, sHeprust MetactabunbHOrO coctossHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOAUT pabouee n3syuyeHue.

30 Yemy paBHa MOJIIpHAs TEINIOEMKOCTh TBEPAOIO TEJIA, COIVIACHO OIK-13.1
KJIACCMYECKOU Teopuu TeruioemMkoctu Jrononra u [1tu?

31 OOBscHHUTE, KaK KBAHTOBAsI TEOPUS TEINIOEMKOCTH TBEPJOTO Tea OIK-1.V 1
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

32 Kakas gactuna Ha3eiBaercs ponoHoM? Kakum KBaHTOBBIM OIK-13.1

pacnpeeieHneM ONUChIBalOTCS (YOHOHBI?

npecTaBiIeHBI B Tabnuie 17.
Ta6mmia 17 — [lepedern TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

[lepeuenr TeM s KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboThI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNUSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO
Bompockl s mpoBeneHUS TMPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npecTaBiICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil EpeYeHsb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

YKa}KI/ITe, KaKo€e TEJIO ABJISIETCS a0COIIOTHO YCPHBIM TCJIIOM.

1) Ilorsomaer Bce majaoiiee Ha Hero U3Jy4eHne
2) Ortpaxaer Bce najarouiee Ha Hero U3JydeHue

3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) Wznywaer B BUIMMOM JIMAIIa30HE

OIIK-1.3.1

VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

1) I[TIpo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) YepHnoro

OIIK-1.3.1

OneHute, BO CKOJIBKO Pa3 yBEJIMYMUIIACh YHEPIeTUUECKAsl CBETUMOCTh
abCoMOTHO YepHOro Tena rnpu ero Harpesanuu ¢ T = 1000 K go T, =
3000K.

OIIK-1.V.1




1) B 72 paza
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

BriGepure, kakas popmyiia HanGosee TOUHO OMUCHIBACT CIIEKTPAIBHYIO
IUIOTHOCTh SHEPTETHYECKOH CBETUMOCTH a0COIIOTHO YEPHOTO Tesia?

4 1) ®opmyna @epmu-/Iupaka OIIK-1.3.1
2) ®opmyna boze-DiiHiTeliHa
3) ®opmyaa Ilnanka
4) ®opmyna Panes-JlxnHca
Kakoe n3nydenue sBjisieTcsi paBHOBECHBIM?
5 1) Ansda-, 6eTa-, raMMa-u3ITydCHUS
OIIK-1.3.1
2) TermioBOE H3JIy4YeHHUE
3) JlazepHoe n3ayueHHE B BUIMMOM U HH(PPAKPACHOM JHaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE
VYKaxuTe 3aKOH, KOTOPBIN ONPEAEIISET MOJI0KEHUE MAaKCUMyMa
M3ITy4aTENbHON CIIOCOOHOCTH a0COTIOTHO YEPHOTO TPU 33ITaHHOM
aOCOJIIOTHOM TeMIiepaType.
6 1) 3akon Credana-bonprmMana OHK-1.3.1
2) IlepBrIii 3axk0oH Buna
3) 3akon Kupxroda
4) 3akon Maitoca
VYkaxure GopMyIly, ONpeAesIOIIyI0 SHEPTHI0 CBETOBOIO KBAaHTA!
1) E=(m*c?)2
7 2) E=h*c OIIK-1.3.1
3) E=h*A
4) E=h*v=h*\/c
[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIICHHUS] CBETOBOTO IMOTOKA A Ial0IIET0
CBETa MOCTOSIHHOM JIJTUHBI BOJHBI.
8 OIIK-1.V.1
1) YMenbmaercst
2) CHavayia yMEHBIIIAETCs, 3aTEM YBEININBACTCS
3) CHavasia yBEJIMUMBAETCS, 3aTEM YMEHBILIAETCS
4) CHavaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS
IIpoananusupyire, 4TO NPOUZONAECT C KHHETUYECKON SHEPTUeh
(OTORNEKTPOHOB, €CJIH, HE MEHSSI YaCTOTHI MaJaloIero CBeTa,
YBEJIUYUTh €r0 UHTEHCUBHOCTH B 2 paza?
? 1) Ymenbmuresd B 2 paza OHK-1.¥.1
2) YBenmuuutcs B 4 pasza
3) He usmennTcest
4) YBenmuuutcs B 2 pasza
OneHuTe BETUUMHY KpacHO# rpanuiisl porodddexra (B reprax) st
10 KaToJ1a, M3rOTOBJICHHOTO M3 BoJib(ppama TommuHor 2 mm. Katox mokperr | OIIK-1.V.1

ciioeM okcuja 6apus. PaboTa BbIXo/1a 3JIEKTPOHOB C MOBEPXHOCTH




katojga paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 104 Jx*c. 3apsan
snektpona —e = 1.6*10™"° K.

1)3.2%10" I'n
2) 4.8%10" I'y
3) 4.8%10" 'y
4) 4.8*10" T'y

11

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AJIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI IaJIal0IIero ceera’?

1) IlpsMo nponopIuoHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSHKEHUIO
3) IlponopiuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBHCHUT OT 4aCTOTBI

OIIK-1.3.1

12

[Tpoanammsupyiite, Oynet au HabmomaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIUHON BOJHBI 600 HM?
PaboTa BeIXO/a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®otodddexT Bo3MOKEH, €CITU KaTOJ| HArpeTh 10 TeMIeparypsl 347
K

2) He Oyaer

3) dororddeKxT BO3MOKEH, €CIIH TOTOJHUTEILHO PUIIOXKHUTh K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUHNHOMN HE
MeHee 1 B

4) ®otod(deKT BO3MOKEH C BEepOSITHOCTHIO p ~ 0.5

OIIK-1.V.1

13

OreHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABJICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.

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

OIIK-1.V.1

14

[Tpoananu3upyiite, B KaKUX 00JaCTAX CHEKTPA AIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.

1) Buaumelii 1nanazoH

2) Pagnonuanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKHUI1 JUANA30H U raMMa-u3J1y4YeHue

OIIK-1.V.1
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Crenaiite BBIBOJ O BETUYMHE MUHUMAJIBHOTO OOPAaTHOTO HANPSIKEHHUS,
IPY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss OTOTOK. Y CIOBHE: YHEPTHS
¢oToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIECH U3 JIUTHS, paboTa
BBIXOJIa KOTOPOTO COCTaBIISIET 2.5 »B.

1)4B
2)9B
3)6.5B

OIIK-1.V.1




4258

16

OueHnure, BO CKOJIBKO pa3 AaBJICHUE CBETA, MaIat0IIEr0
MEePIEeHIUKYISAPHO UICAITBHO 3epKaTbHON OBEPXHOCTH, OOJIbIIE
JABJICHUS CBETA, MAJJAIOIIETO MEePIIEHIUKYISPHO UJI€aTbHO YePHOI
MTOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-1.V.1
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Kakum 06pazom umnynsc oTOHA CBSA3aH C IJTMHOW BOJHBI?

1) Mmnynsc npsMo NponopLuOHaIeH JIIMHE BOJIHbI

2) Hmnynsc npsMo NponopLUOHaIeH KBaaApaTy JJIMHbI BOJIHBI

3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHBI

4) Hmnynsc npsMo NponopLHOHaIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1

18

B kakoii 0651acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
($oTOHAa MMEET MUHUMAJIbHOE 3HaUeHHE?

1) UudpakpacHoe nznyyeHue
2) TeparepiioBoe U3ITydeHHE
3) PenTrenoBckoe u3nydeHue
4) Paguonsiaydenue

OIIK-1.3.1
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[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) UHTEeHCHMBHOCTH CBETA He 3aBUCUT OT IUIOTHOCTH MOTOKA
(¢oTOoHOB M MX IHEPTUU

2) CBeT MOXKET U3IIy4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPUHUSMHU — KBAHTAMH

3) KaxkioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
CUCTEMa, COOTBETCTBYET ONPEICIIEHHBIN YPOBEHb SHEPTHH

4) 51 9acTUIIBI HE MOTYT OBITh OJJHOBPEMEHHO TOUHO U3MEPEHBI
KOOPJMHATHI U UMITYJIbC

OIIK-1.V.1

20

VYKkaxxurte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.

1) YTBepxaeHue 0 CymecTBOBAHMH CTAIMOHAPHBIX COCTOSIHUIA, B
KOTOPBIX aTOM He M3J1y4aeT U He MOIJIOIAaeT IHePIruu

2) Pa3znocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSHUM paBHA SHEPTHUHU
M3ITy4aeMOT0 WJIH MOIJIONIAeMOro KBaHTa CBETa

3) B arome 351eKTpOHBI ABMKYTCS 110 OpOUTaM, OJIU3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPSHKEHHOTO SApa U
OTPHUIATENILHO 3aPSKEHHBIX AJIEKTPOHOB

OIIK-1.3.1
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BriGepure, kakoe U3 IPUBEACHHBIX HUXKE BHICKA3bIBAHUHN MPABUIIBHO
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOTJIOIIEHUIO
SHEPTUM: «ATOMBI MOTYT ...»

1) ITornomarts ¥ U3/1y4aTh JUIIbL HEKOTOPBIH JUCKPETHBIN Ha00p
3HAYEHM I JHEPTrUHU
2) M3nydate ¥ nOTa0naTh Jito0yI0 MOPIHIO SHEPTHH

OIIK-1.3.1




3) Uznyvats muO0 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTHUH, MO0 JIFOOYIO
MIOPLIUIO SHEPTUN

4) N3nyyaTs 1100yI0 MOPIUIO YHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIHA
JTMCKPETHBIN HA0Op 3HAYCHUN SHEPTUU

Ykaxure, K KAKOMY IHANa30HYy U3TyYEHUSI OTHOCATCS TIEPEXOJIBI U3
cepuu banbMmepa B atTome BOAOpOAA.

22 1) TemnoBoe U3NIy4eHHE OIIK-1.3.1
2) PeHTreHoBckoe U3IydeHUE
3) TI'amma u3nyueHue
4) Buaumpblii cBeT
[Mpoananu3upyiiTe, KaKk ©3MEHUIACHh SHEPTHUsS aTOMa BOJOPOA MPU
M3ITy4eHHH UM QOTOHA ¢ JUIMHOM BOJHEL A = 4.86%107 M.
23 1) VYBenuuunace Ha 4.86 3B OIIK-1.V.1
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VYpennumnach Ha 9.72 5B
OrneHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKICHHOTO COCTOSTHUS (B
5B). JlaHO: 371eKTpOH B aTOMeE Tepenien u3 Bo30yKI€HHOTO COCTOSTHUS B
OCHOBHOE, U TIPU JAHHOM TIEPEX0/Ie IPOU3OIILIO U3TydeHHue GOTOHA C
JUIMHOM BOJIHEI 650 HM.
24 OIIK-1.VY.1
1) 0,45B
2) 1,95B
3) 1,25B
4) 2,2-B
VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoimns:
1) JIro0ble MUKPOYACTHIIBI HAPSIAY ¢ KOPIYCKYJISPHBIMH 00J1a1a10T
BOJIHOBBIMH CBOiicTBAMH
2) AToM He MOKET CoJiepKaTh Oosiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
25 | OAMHAKOBBIX CTAIIMOHAPHBIX COCTOSHUIX, OMPEeNsieMbIX HAOOpOM OIIK-1.3.1
YeThIPEeX KBAHTOBBIX YHCET
3) OHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 331aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKAeTCsl U MOTJIOMIAETCS] HE HENPEPBIBHO, a
OTJIENIbHBIMU KBAHTAMU
BriGepure yTBepxkaeHue, Hauboee NpaBUIbLHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:
26 | 1) MuKpoYacTHIIBI MOTYT MPOSIBJISITH BOJHOBBIE CBOHCTBA OIIK-1.3.1
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY xaxmoil 4acTUIIbI CYIIECTBYET aHTUYACTHIIA
4) Slnpo aToMa COCTOUT M3 KBapKOB
Paccuuraiite 1uiMHy BOJIHBI 1e bpoiliisd 1S SJIEKTPOHA, ABUKYILEr0Cs CO
CKOPOCTBIO 3.6 KM/c. Macca atekTpoHa m, = 9,1%¥10~" kr, 3apsin
57 | HIEKTPOHA qe = -1,6¥107" K. OK-1.V 1

1) 1.6 Mkm
2) 2.6m




3) 201 um
4) 3.6 MKM

28

YKaKUTE KOJIMISCTBO 3HAYCHHMA, KOTOPhIE MOKET TPHHUMATh
MAarHmuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU OPGI/ITEUILHOFO
KBaHTOBOrO uucia [?

H2+1
2)3/+1
3Hi-1;
4)1

OIIK-1.3.1
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YKa}KI/ITe, YTO ONpCACIACT INNIaBHOC KBAHTOBOC YHCJIO N.

1) DHeprernyeckue ypoBHHU JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

3) [Ipoekiuro OpOUTAITPHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3aJJaHHOE HaIPaBJICHHUE

4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-1.3.1

30

yKa)KI/ITe, 9To onpeACIICT MAarHuTHOC KBAHTOBOC YUCIIO M.

1) OpOuTanbHbI MEXaHUYECKUI MOMEHT 3JIEKTPOHA B aTOME
2) DHEPrUIo CTAIMOHAPHOTO COCTOSIHUS SJIEKTPOHA B aTOME
3) BeimunHy MOMEHTA MMITYJIbCA 3JIEKTPOHA B 32JaHHOM
HaNpaBJICHUH

4) DHepreTuyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.1

31

B dgectp koro Ha3BaH 3P QeKT pacuienIeHnus: ypoBHEH SHEPIUU aTOMa BO
BHEILIHEM 3JIEKTPUUECKOM 10J€e?

1) DitHmreitna u e Xaaca
2) lllrapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-1.3.1

32

Kax Ha3bIBalOT JUHUH B CIICKTpPC KOMGI/IHaI_[I/IOHHOFO pacceianusd C
qacToTaMHt, MCHBIIIMMHU YaCTOTHI ITaJaromiero cBera?

1) OpanxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CIIYyTHUKAMM

4) AHTaroHUCTUYECKUMH CITYyTHUKaAMHU

OIIK-1.3.1

33

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBON (DYHKIIUH.

1) BonHoBas QpyHKIUS MPOMOPLIUOHATBHA SHEPTUHU YACTUIIBI

2) Ilpou3sBeaeHue BOJTHOBOM (PYHKIMH HA KOMILJIEKCHO-
conpsizKeHHOe BbIPa:KeHHe PABHO NJIOTHOCTH BEPOSITHOCTH
00HApYKEeHUS YACTHUIIbI.

3) BonnHoBas ¢pyHKIMS 00paTHO MPOMOPIIMOHATBHA IJTUHE BOJHBI J1E
Bpoiins

4) BomHoBas (hyHKIHMS IPEACTABIAECT COO0M KHHEMAaTUIECKUM 3aKOH
JBIKEHUS MUKPOUYACTHUIIBI X=X(t) B HessBHOU (popme.

OIIK-1.3.1

34

BeiGepute BepHYIO GOPMYITHPOBKY COOTHOIICHHS HEOPEACICHHOCTEH
Ieiizenbepra:

OIIK-1.3.1




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

35

yKa)KI/ITe, KaKH€ 4aCTHUIbI ABJISIOTCA (bepMI/IOHaMI/I.

1) DnexkTpuyecku 3apsiKEHHBIC YACTHUIIBI.

2) DIeKTpUYeCKH HEHUTpabHbBIE YaCTHIIBI.

3) Bce yacTHIBI € MOJYLEJIBIM CIIMHOM.

4) DnexTpUUyecKHU 3apsKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1

36

Kak HazpiBaeTcs TBepo€ TeNo, y KOTOPOTO BaJIEHTHAs 30HA MOJTHOCTHIO
3aI0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3ampenICHHON 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
JIBYKCHMA?

1) IIpoBomHuk

2) JAumdjiekTpuK

3) IlomympoBOogHUK

4) IlpuMecHBII TOTYIPOBOTHUK

OIIK-1.3.1
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Kakyro pazmepHocTh umeeT nocrosHHas [1nanka B cucreme CU?

1) Tx*c
2) Hx/c
3) x/m
4) JIx/»B

OIIK-1.3.1
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Kakas BHecHCTEeMHas €JMHAIA UCTIONB3YETCS ISl H3MEPEHUS SHEPTUU
MHUKpPOYaCTHI?

1) »B
2) A
3) xKan
4) spr

OIIK-1.3.1

39

OnieHuTe, KaKOH CMBICT UMEET COOTHOILIICHHE HEOTPEACICHHOCTEN
['eitzenOepra 115t SHEPTUU YACTHIIBI U BPEMEHHU MPEOBIBAHUS €€ B
COCTOSIHMM C IaHHOM HHEpruen?

1) Dueprus mpsMo MPOMOPIIMOHATIEHA BpEMEHHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yem 00Jib1IE HEONPEAEJIEHHOCTh JHEPTUH, TEM MEHbIIIEe
HeoIlpeaeeHHOCTh BpeMeHH!

OIIK-1.V.1

40

B xozxe u3mepenus ¢ 40CTaTOYHO BHICOKOM TOUYHOCTHIO Obliia
ompeeseHa X-COCTaBIAI0Mas UMITYJIbca IeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CJIEIYET, PYKOBOACTBYSICh COOTHOIICHUSIMU HEONPEIETICHHOCTEHN
Ieiizendepra.

1) Bpewmst )Ku3HM U SHEPTHS SJIEKTPOHA UMEIOT CYIIECTBEHHYIO

OIIK-1.V.1




HEOIPEEIIEHHOCTh

2) KoopauHara X 3JIEKTPOHA He MOKeT OBITh oIpeesieHa ¢
BBICOKOH TOYHOCTBIO

3) Bce koopanHaThI AIEKTPOHA IOJTHOCTHIO HEONPEACICHHBIE

4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCA IJIEKTPOHA UMEIOT CTPOTO
OIIpEAEIIEHHOE 3HAUEHUE

Kax Ha3pIBaeTCsS COCTOSHUE OJICKTpOHA B aTOME€, COOTBCTCTBYIOIICC
MHUHUMAJIbBHOMY BO3MOKHOMY 3HAUCHUTIO €TI0 3HepFI/II/I?

41 1) Bo3OyxaeHHOE cocTOsTHUE OIIK-1.3.1
2) MeracTtabuibHOE COCTOSTHHE
3) OcHOBHOE COCTOSIHUE
4) BaneHTHOE COCTOsIHUE
B uem 3akmouaercs TyHHENbHBIN YD PexT?
1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B
MEPUONYECKOM IOTEHLIAIE
2) B xoprnyckyiasipHOM MOBEIECHUH 3JIEKTPOMArHUTHOTO U3TYyYEHUS MIPU
42 IPOXOKACHUU €TI0 Yepe3 Y3KOe OTBEPCTUE OHK-1.3.1
3) B HaxoJIeHHMM YacTHUIIbI Cpa3y B HECKOJIBKUX TOUKAX MPOCTPAHCTBA
OJTHOBPEMEHHO
4) B npoxo:kaeHHMN MHUKPOYACTHIIbI Yepe3 NOTeHIHAJIbHBIN 0apbep,
KOI'/Ia YJHEPIus YacTHLbI MeHbIlIe BBICOTHI 3TOr0 6apbepa
Kakue moBuXHbIE YaCTHUIIBI WM KBA3UYACTHIIBI SIBIISIFOTCS HOCUTEIISIMU
3apsiga B MOJIYNPOBOJIHUKAX ?
43 | 1) DnexrtpoHsl OIIK-1.3.1
2) IIpoTtonbl
3) DJIeKTPOHBI U ABIPKH
4) Hownsl
Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN
Ilpouumatime mexcm, 6vibepume NPAGUIbHBIL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bI8AIOWUE 8bIOOP OMEema.
VYKaxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTUM YCJIOBHEM IS
KOTE€PEHTHOCTH CBETOBBIX BOJIH.
1) OnrHaKOBOCTH aMILIUTYT
44 | 2) IlocTostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JIJTMH BOJIH
4) PaBeHCTBO 4acTOT
OIIK-1
OtBer: 1) OAUHAKOBOCTH AMILIMTY/, MOCKOJbKY J YCTOMYNBOH
HHTeP(epPeHIIHOHHOH KAPTHHBI He00X0AMMbI PABEHCTBO AJMH BOJH
(a, cy1e10BaTeJIbHO, M YACTOT) U MOCTOSATHCTBO Pa3HOCTH (a3.
IIpouumaiime mexcm, 6vibepume npaguiibHble GAPUAHMbBL OMEema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8bIO0D OMEEMA.
45 YKaxuTe, Kakue U3 TEePEUHCICHHBIX HIKE HAOOPOB TpeX KBAHTOBBIX

YHUCEII B aTOMCE ABJIAIOTCA JOIMTYCTUMBIMH.

Hn=1,/[=0,m=0




OtBet: 1, 3 ¥ 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:

YCTaHOBUTE COOTBETCTBHE MEXKIY XapaKTepoM JBIDKEHUS W
JEUCTBYIOLIEH HA TEJIO CUIION.

46
JBrxenue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) llenTpocTpemuTenpHas
2) PaBnoyckopennoe npsimonuuaeiitHoe | b) [loctosaaas
3) PaBHOMEpHOE BpanieHue B) PaBnas Hymo
Ortger: 1-B, 2-b, 3-A
IIpouumaiime mexcm u ycmanosume nocie008amenbHOCmy. 3anuuume
cOOmeemcmayouyo noc1ed08amelbHOCmyb OYK8 clleed HAnpaso:
Pacnionoxure nepeuncieHHble HUXKE TEIa B MOPSAJIKE BO3PACTAHUA UX
MOMEHTa HWHepuud. Macchl U XapaKTepHble pa3Mepbl Tl CUYUTATH
OJIMHAKOBBIMHU.
47
A) lIap
b) Tonkoe kombI10
B) Hununnap
OtBer: ABB
Ilpouumatime mexkcm u 3anuwume pazeepHymuiii.  0O00CHOBAHHbIU
omeem:

OObscHUTE, KaK M3MEHHUTCS CHJia TOKAa uYepe3 MPOBOJHHUK, €CIH Mpu
HEU3MEHHON pa3HOCTH MOTEHIMAJIOB Ha €ro KOHIAX WU MOCTOSIHHOM
48 | ToNIIMHE TPOBOIHUKA YBEIUYHUTh €0 JIUTHHY.

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

llpumeuanue. Cuctema OlIEHUBAHUS TECTOBBIX 3aJIaHUIN PA3IMYHOTO TUIIA!

1) 3aganne KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEpPHOI0 OTBeTa M3
yeThbIpex NpeNJIOKeHHBIX U 000CHOBAHMEM BBIOOPA CUHMTACTCS BEPHBIM, €CJIM TPABHIBHO
yKa3aHa IMQpa U MpHUBEICHBI KOHKPETHBIE apryMEHThI, MCIOJb3yeMble NpPHU BbIOOpE OTBETA.
[TomHOE coBmazeHWE C BEPHBIM OTBETOM OIleHHMBaeTcs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — O OayoB.

2) 3apanne KOMOMHMPOBAHHOIO THIA C BHIOOPOM HECKOJHLKHX BAPHAHTOB OTBeETA
U3 NpPeNJIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIIHU
MPaBUJILHO yKa3aHbI IU(PHI U TPUBEACHBI KOHKPETHBIE apTyMEHTHI, MCIIOJIb3yeMbIe IPU BBIOOpE
OTBCTOB. HOHHOC COBIIAACHUEC C BepHBIM OTBETOM OIICHHUBACTCA 1 GaJIJIOM, €CJIn ,Z[OHyH_IeHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbLITOr0 THUIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTAHOBJICHBI BCE COOTBETCTBUS (ITO3MIIMHM W3 OJIHOTO CTOJOIIAa BEPHO COTOCTABIICHBI C




MO3UIUSMU APYroro ctondma). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBIN OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amanue 3aKPHITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBAeTCs 1 Oaiiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3agaHue OTKPBHITOr0 THIA C Pa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CITH OTBET
COBMAJa€T C OTAJOHHBIM IO CcOAEpkKaHUIO M mojHoTe. [IpaBUIIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaynia, eclii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noyHbIN — 1 Gasut, ecau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBLHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYUYAIOMIMXCS 3a04HONU (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX HSTanmbl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS 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 OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATUH

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIii y4eOHOTO
mpoiiecca, 3aKJIF0YarOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10]] PYKOBOJICTBOM TPETIOIaBaTEeIs
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 00YJIAFOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTHU IO U3y4aeMOW TUCIUTIIINHE.

[Tnarupyemplie pe3yiabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHYECKUX 3aHSATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYyYEHHBIX 3HAHUU IS
BBITTOJTHECHHMS 33 TaHMI;

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0Oy4eHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

3amaHre K BBIMIOJHEHUIO MPAKTUYECKONW pabOTHI BBIJACTCS TPENOJaBaTeIeM B Hadaje
3aHSTHSI B COOTBETCTBUU C TUIAHOM 3aHATHA. TeMbl MPAKTHYECKUX PadOT MPHUBEACHBI B TaOMI. 5
JTAaHHOW MPOrpaMMBl.




[TpakTudeckue 3aHSATHS TMPOBOISATCS B BHAE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBS3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, pACCMATPUBAEMbIMH B JIEKIIMOHHOM KypCe U B BHJIE
pazbopa BOMPOCOB, KOTOPBIE MOTYT BOSHUKHYTh Y CTYICHTOB P OCBOCHUHU MaTepuaa.

Metoauueckie yKazaHHsl [0 TMPOBEACHUIO MPAKTUYECKUX 3aHATUN TPUBENIEHBI B
CIEAYIOMHX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

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

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aungpees, ..
Kosanenko, 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. CIIOI'YAII, 2019. 78 c.

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

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKOH paboTte

OTueT 0 mpakTUYecKOi paboTe JOJKEH COJepkKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICTOBAHHN.

Ha mumynvnom nucme NOIKHBI OBITH yKa3aHBI: HAa3BAaHUE MUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W WHUIUAIBI TpEnojaBareis, (amMuiusgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIibl U AaTa 3aIUThl Pa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIhHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATUTHYECKHE MAaTEPUaJbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvl 1o mpozenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE Pe3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIIEHUIO OTYETA O MPAKTUYECKOMN paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMatuBHOM nokymeHTammu 'Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHBI B CEKTOpPE HOpMAaTWBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYAEHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra [OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOU nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

11.2. MeTonuueckne yka3zaHus JJIsi 0OYJaroIIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIMOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHSL.

Jnst oOywaromuxcst mo 3aoyHOi (opme OOydeHHus, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, Y oOyuaromierocs Gopmupyercs
neniecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUI
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJIYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepUallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILIHHE;



— METOJUYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
1o 3a049HOU (popme oOydeHwMS).

11.3. MeTtonuueckne yKa3zaHWsl Ui OOYYalOIMIUXCA 110 TPOXOXKJICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPHUATUI U CPOKU MOJBEJICHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIOJHUTh BCE KOHTPOJBHBIC MEPONPUSTHUS,
PEeyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe Yero MperojaBareib MPOCTaBiIsSeT OaJIbHBIC
OIICHKH, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC Ha JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1adopaTOPHBIX pPadoT.
CpeactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00Oydarommxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJI OLIEHKY B Oajulax He HIDKE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIPHUATHIO.

JlukBumanust 3a0JDKEHHOCTH, OOpa3oBaBIICHCs B cllydae MPOIYCKa OO0YYaroIIMMCS
3aHATUNA 03 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB HA 3aHATHUSX,
HEYJIOBJIETBOPUTEIFHOTO OTBETa, OOYyYAIOUIEroCss Ha 3aHATUSAX, HEYIOBIECTBOPUTEIHHOTO
BBITMIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHIUBUIYAIbHBIX KOHCYIbTAIUSIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
MPOMEKYTOUYHOW aTTeCTaluy: MOTy4YeHHs 3adeTa Mo y4eOHOH MMCHUIIIMHE WM JO0MycKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B teuenme cemectpa s momycka K auddepeHIMalbHOMY 3aueTy WIH SK3aMeHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe OucTaHiMoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «YyJIOBJIETBOPUTENIbHO». B ciyyae HEBBINOIHEHHS BBILIEH3IOKEHHOIO CTYIEHT, MpHU
YCHEIIHOM MPOXO0KIECHUU MPOMEKYTOUHOM aTTECTAllMU, HE MOXKET MOJYYUTh aTTECTALIMOHHYIO
OLICHKY BBIIIE «YJOBJIETBOPUTEIHHO.

11.4. MeTtonuueckne yka3aHUs UIsI 00YYaIOIMIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUYHOM
aTTECTALUH.

[IpomexyrouHas  arTectauus  OOydYalOIIMXCS ~ MpeAycMaTpUBaeT  OLICHUBAaHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
cebst:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MOIYUYEHHBIX OOYYAIOUIMMCS B XOJ€ MU3yYCHHS
y4eOHOI TUCIUITUHBI B [IEJIOM HJIM IPOMEKYTOUHas (110 OKOHYAHUHU CEMECTpa) OLECHKA 3HAHUH
00y4aromuMcs 10 OTIENbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTECTAllMOHHON OIIEHKOM «3auyTeHO»
WIH «HE 3a4TEHOY.

OCHOBHBIMU OpHEHTHpPaMH TMpPH TMOATOTOBKE K MPOMEXKYTOYHOM aTTecTallud IO
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JICKIHMHW M IIEpeYeHb PEKOMEHAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IMEpe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
pabotel. OCHOBHOE B NOJTOTOBKE K CECCHM — 3TO MOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroTOBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacrpenensTh paBHOMEPHO MO AHSIM, OTBEJEHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATH
KaXKbI{ JICHb BBITIOJTHEHUS PaOOTHI.



Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonokeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHHUPaHTOB, OOYYArOIIUXCS IO OO0pa30BaTeIbHBIM IPOTPAMMaM 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.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.
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