MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
(benepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3
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OTBeTCTBEHHBIN 3a 00pa3oBaTEeNbHYIO
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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011.,K.(h.-M.H. e 03.02.2025 B.B. JIobanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) 4 _(mepriuce, nara) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 03 » depans 2025 r, nporokon Ne 10

3aenyromuii kadempoit Ne 3
>~ . -03.02.2025 A.B. Konbuisios

-
s

I.T.H.,Ipo.

—
. a

(yd4. cTeneHp, 3BaHUC) S (moamuck, nara) (uHUIMANEI, hamMuIns)

3amecTuTeNb JUpEeKTOpa HHCTUTYTA Ne2 1o MeTondeckoit pabote

JIOIL.,K.T.H.,JI011. /;g/{ﬂ 04.02.2025 H.B. MapkoBckas

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) i / (mmoxmuce, fata) (MHUTATBI, HaMEIIHS)



AHHOTanus

HucuunnuHa «/lonomHuTenbHble pa3aensl  GU3MKK» BXOAMT B  00pa30BaTElIbHYIO
porpaMMy BBICIIETO 00pa3oBaHUS — MPOTpaMMy CICIHAIUTETA MO0 HAMIPABICHUIO TTOJTOTOBKH/
crenanbHOCTH 25.05.03 «TexHuueckas SKCIUTyaTanusi TPAHCTIOPTHOTO PAar0000PYTIOBAHHUS
HanpaBleHHOCTH «TeXHuYecKas HKCIUTyaTalusl pauodJIEKTPOHHOTO 000PYI0BaHHUs a3POIIOPTOB
Y BO3MIYIIHBIX Tpaccy. Jucuumimnaa peanu3yetcs kadeapoit «Ne3y.

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

OIIK-1 «Croco6eH ucmoyib30BaTh OCHOBHBIC 3aKOHBI MAaTEMAaTHKH, €AMHUIIBI U3MEPEHUS,
dbyHIaMEHTAIbHBIE PUHITUIIBI U TEOPETUYECKHUE OCHOBBI (DU3UKU, TEOPETUUECKON MEXAaHUKI)

Copep:xaHue IUCHUIUIMHBI OXBaThIBA€T KPYT BOIIPOCOB, CBSI3AHHBIX C OTAEIbHBIMU
npoOiieMaMu U pasziernamu o0meit QUK.

[IpenogaBanne AMCUMIUIMHBI MpeAyCMaTpUBaeT cieayiouie (OopMbl OpraHU3aIUH
y4eOHOro mpoiiecca: MPaKTUIECKUE 3aHITHS, CAMOCTOsTeNIbHAs paboTa.

[IporpaMMoil IUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTaius B hopMe 3a4eTa.

OO6mrasi TpyAOEMKOCTh OCBOCHHUS MHUCIMIUIMHBI COCTABJICT | 3a4eTHYIO eIuHUIly, 36
4acoB.

SA3bIK 00y4YeHUs 10 AUCIUIUIMHE «PYCCKHUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- U3y4CHHE OCHOBHBIX (DM3MUYECKUX SIBIICHUH, (yHIaMEHTAIBHBIX MMOHSATUH, TEOPH U 3aKOHOB
KJIACCHYECKOW W COBPEeMEHHOW (M3WKM, BKJIIOYas TMPEACTaBICHHUE O TpaHUIAX HX
MPUMEHUMOCTH;

- OBJIAQJICHUE METOJlaMH HAyYHBIX (PU3NUECKHX HCCICAOBaHUKM, (DOPMUPOBAHHE YMEHUS
BBIJICTISITh KOHKPETHOE (DPU3MUecKoe COoJep)KaHUe B MPOCKTHBIX W MPOU3BOACTBEHHBIX 3a/1adax
Oyaymie AesTeNIbHOCTH, OCBOSCHHWE INMPHUEMOB M METOJOB PEIICHUS KOHKPETHBIX 3a7ad W3
pa3nuyHbIX obnacreil puznkwy;

- CO3JaHWE TOMJIEPKUBAIOIICH O00pa30BaTEIBPHOM CpElIbl TPENOoJaBaHUs JJII OCBOCHUS
TEXHUYCCKHUX JHUCIIATLINH.

1.2. JlucuunnwHa sBisieTcs (GakyJIbTaTUBHOMW JUCIMIUIMHOW TIO CIEIHMATbHOCTH
o0pa3oBaTeNbHOM MpOorpaMMsbl Beiciiero oopasosanus (naiee — OI1 BO).

1.3. TlepedeHp UTAHUPYEMBIX PE3YyIbTATOB OOYUYEHUS 11O JTUCITUTIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamMu ocBoeHus OIT BO.

B pesynbprare m3ydeHus TUCHUIUIMHBI OOYYaIOIIUNUCS TOJDKEH 00J1alaTh CIASAYIOIIUME
KOMIIETCHIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMY U MHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINN U MHAUKATOPOB UX TOCTHIKEHUS

Kareropus (rpymrma) Kon u Kon n HaumeHoBaHre HHIUKATOpA
HAUMEHOBAHHE
KOMTIETEHITHH JOCTHXKEHHS KOMITETCHITUU
KOMIIETEHINH
OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHBI
OIIK-1 Cnocoben
MaTEeMaTHKH, CTUHUIBI U3MEPEHHUS,
HCII0JIb30BaTh
(dbyHIaMeHTaIbHbIE PUHITUIIBL 1
OCHOBHBIE 3aKOHBI
TEOPETUYECKHE OCHOBBI (DU3HKH,
MaTeMaTHKH, .
JS— TEOPETUUECKON MEXaHUKHU
OIIK-1.Y.1 ymeTb npUMEHATHh (PU3HKO-
O6menpodeccuoHanbHBIE | U3MEPECHHUS, .
MaTeMaTHYeCKUN anmnapar /i pelieHus
KOMTIETEHITHH dbyHIaMeHTaIbHEBIE
3a/1a4 TEOPETUIECKOTO U TMIPHUKIIATHOTO
MPUHLIUIIBI U
TEOPETUIECKHE xapaktepa
P OIIK-1.B.1 BrageTs HaBBIKAMU
OCHOBBI (PH3UKH, .
. MCIIOJIb30BAaHUsl 3HAHUN MaTeMaTUKH,
TEOPETUIECKOMH
(U3HKY ¥ MEXaHWKH TIPU PEUICHUH
MEXaHHUKHU
poeCCHOHAITBHBIX 3a]1a4

2. Mecro aucuumuinabl B cTpykType Ol
JucuumnirHa MoKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IPU U3YYEHHUH CIIEAYIOIINX JUCIUILINH:
— Jlucumniaraa MokeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPHOOPETEHHBIX 00YJaIOIIUMHUCS MIPH
W3YYEHUH CIIENYIOIMX AUCLIUILINH:
— — «Maremarnka. AHATUTHYECKAsi TECOMETPUS U TUHEHHas anreOpay,
— — «MareMaTuka. MaTeMaTHUYECKHI aHAIIN3,
— — «Marematuka. Teopust BEpOSTHOCTEN U MaTEMATHYECKAs] CTATUCTHKAY;
—  — «Dusukay.
— 3HaHuA, TONy4YeHHbIE NpPHU HU3YYEHUU MaTepuaia JaHHOW JMCIHMIUIUHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TaK U UCTIOJb3YIOTCS IPU U3yUYEHUU IPYTUX JTUCLUMIUIAH:
—  — «DJIEKTPOTEXHUKAY;
— — «Mexanukay;
— — «MarepuanoBeneHue»;
— «DJIEKTPOHUKAY.




3. O0BeM u TPYyIOEMKOCTh TACIUILTAHBI

Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCIMIUIMHE (M pacIpeie]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPEICTAaBICHBI B

Tabimue 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKocTb 1o
Bun yuebHoM paboTh Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocma OUCUUNIUHDL, 1/36 1/36
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 17 17
B TOM YHCJIE:
nexumw (JI), (gac)
npaktudyeckue/cemunapckue 3anarus  (113),
17 17
(qac)
naboparopusie padbotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (dac)
HK3aMeH, (4Jac)
Camocmoamenvnas paboma, Bcero (4ac) 19 19
Buo npomesxxcymounoit ammecmayuu: 3a4er,
mudd. 3auger, sk3ameH (3auer, dudd. 3au, | 3auer 3auer
DK3.%%)

%

Ilpumedanue: KaHIUAATCKHUIN SK3aMEeH

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

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Pazgensl, TeMbI TUCITUTIIMHEI HCKHI/II/I 113 (C3) P KII CPC
ACTIEL, et (gac) (gac) (gac) (gac) (gac)
Cemectp 3
Pa3nen 1. KBanToBasg ontuka 7 7
Pa3nen 2. KBanToBasg MexaHuka 7 6
Pa3nen 3. dusuka aToMHOTO sipa 3 6
Hroro B cemectpe: 17 19
HUroro 0 17 0 0 19
[IpakTnueckass MOArOTOBKA 3aKIIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIOJHEHUH
Oo0y4yaromKUMHUCS  ONpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymien

poeCCHOHATHLHOMN eATETLHOCTHIO.

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

HasBanue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN




‘ Y4eOHBIM IIIIAHOM He NPeIyCMOTPEHO

4.3.

[IpakTuueckue (CeMHUHAPCKUE) 3aHATHS

TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

W3 aux Ne
No | Tembr npaktrdeckux | @OpMbI IPaKTUUYECKUX | TpPyIOEMKOCTb, |IPAKTHYECKOM [pa3aeia
/11 3aHATHI 3aHATUH (uac) MOATOTOBKH, | IACIIMII
(dac) JIMHBI
Cemectp 3
1 3aKOHEI TEINIOBOT'O Pemrenue 3agau 4 1
W3JIYyYeHUS

2 dotord ekt Pemenue 3anay 3 1
3 ATOM BomOpoaa. Pemrenue 3agau 3 2

IToctynatsl bopa
4 Bomnosas pynkims. Pemrenue 3agau 4 2

YpaBHeHue
[Ipenunrepa

5 3akoH Pemenue 3agau 3 3

PaIuoOaKTHBHOTO

pacnajna
Bcero 17

4.4. JlabopaTopHBbIEC 3aHATHS

Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb

W3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHBIX paGoT TpynoemMKocCTh, | MPAaKTUYECKOU | pa3zaena
/11 (uac) MMOJATOTOBKH, | HUCIIUII
(dac) JIUHBI

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IJITAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroImXxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMmocTosTeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 3,
Bun camocrosTensHO#M paboThI
qac qac
1 2 3
W3ydeHne TeopeTuuecKoro MmaTepuasa 7 7




nucuuriuael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO 6 6
ycneBaemoctu (TKY)
[ToaroroBka Kk MpoOMeKyTOYHOMN 6 6
arrectaruu (ITA)

Bcero: 19 19

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOMIMXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEEH B TadauIe 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
9K3EMILTSIPOB B
Uﬁngull))/ec bubnmuorpaduueckas ccpuika 6H(6KH;$:K6
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuednoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

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

https://znanium.com/catalog/ | Uponos, . E. Mexanuka. OcHOBHBIE

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

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

product/1093071 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / .

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

https://znanium.com/catalog/ | Upoxnos, U. E. DnekTpomaraeTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 12-e uzn. - Mockaa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabGopatopus 3nanui, 2021. - 261 c.

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

product/1984908 yaeOHoe nocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlabopaTopus 3HaHH,
2021.-434c.

https://e.lanbook.com/book/1 | CaBenwes, 1. B. Kypc obmielt ¢pusuku:

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

Cagenbes. - 16-e u3z., crep. - CaHkT-




[etepOypr: Jlans, 2020 - Tom 1: Mexanuxa.
MonexynspHas ¢pusuka - 2020.

7. TlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHEeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIMIUIMHBI
npuBe/ieH B Tabymie 9.

Tabmuma 9 — IlepedeHp OJIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec HaunmenoBanue
https://fizikaguap.ru/ O6pazoBarenbHblil pecype kadenpst puzuxu 'Y ATT

https://new-science.ru/category/fizika/ | Untepuet-xypuan «Hosas Hayka». Paznen ¢puznka

https://ufn.ru/ru/ DJeKTpOHHAs BEpCHUs KypHaa «Y Ccexu PU3NUecKux
Hayk», Ousndeckuit uHCTUTYT M. I1.H. JleGenena
Poccuiickoii akaieMun HayK

8. IlepeueHb MHOOPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mporpaMMHOTO OOECIEUEHHUs, HCIOIB3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCLUIIINHE.
[TepedyeHp UCTOIB3yeMOT0 MPOTPaMMHOTO OOeCTIeYeH S TIpeIcTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens NporpaMMHOT0 00ECTIEYSHHUSI

Ne i/t HaumenoBanue

1 MS Office

2 MS Windows

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTEILHOTO MPOIiecca MO AUCIUITITHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuaiapHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Tabmuiel2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)
1 VYuebHas ayIuTopus Ui 3aHATHH JIEKIIMOHHOTO TUTIA, 196135, r. CaHKT-
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA, ITeTepOypr, yi.
TPYINIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046




Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT PUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBPO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

VYyeOHas ayuTOpHs I TPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIa, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALINH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBpO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
ayautopust Ne31-048

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, IPYNIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAIIUi, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOMN
aTTECTaLlUN.

OcHamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUIECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu GOJIBIION ayauTOpun; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHMS.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-01

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTallUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopus Ne32-04

VYuebHas ayIuTopus 1Jisl JIaOOPaTOPHBIX 3aHATHH.
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOIyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-06




anekTpomaruetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0opaTopHbIe pPabOThI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemeTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHBIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

6 | YueOHas ayauTopus Ui IPAKTUYECKUX 3aHATUH, 196135, r. CaHkT-
1a00OpaTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA, [TerepOypr, yiu.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremo, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-05.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OITK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

7 | YuebHas ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE ITeTepOypr, yi.
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHON Tacremno, 1. 15,
uHpopMauy O0NIBIION ayAUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YuebHast TeXHUKA», T. MOCKBa)).

10. OueHouHbIe CpeACTBa JJIsl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUU
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeieH B Tabnwuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTTecTraiuu [lepeyeHb OIIEHOYHBIX CPEICTB

3auer Crnrcok BOnpocos;
TecTsr;
3amaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMPUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IMpaBHIIa
MCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

\ OreHKa KOMITETEHITUH | XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA




S5-OayuipHas IKana
— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;
— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €T0 U3J1araer;
COTIHO — ONMHUpasiCh Ha 3HAHUS OCHOBHON W JOTOJIHHUTEIHHOU JIATEPATYPHI,
GATTCHON TECHO MPUBS3HIBAET YCBOCHHBIE HAYYHBIE MOJOXKEHHUS C MPAKTUYECKOM
NESTEIIbHOCTHIO HAPABIICHHS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIAJICET CUCTEMOM ClIelMaIN3UPOBAHHBIX OHATUH.
— 00y4aroLuiicst TBEpI0 YCBOMII MPOTPaMMHBINA MaTepHall, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasChb Ha 3HAHUS OCHOBHOM
JUTEPaTypPhI;
«xopomon — He JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTUYECKOH JEeSATEIbHOCTHIO
«BAYTCHO)
HaTIPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJICET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSITUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMUpasch HAa 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;
— JIOMYCKaeT HECYIIECTBEHHBIC OMUOKN M HETOYHOCTH;
«YHOBJIETBOPUTEIILHOY .
GaUTeHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MPHUMEHEHUU 3HAHUMN
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpyaHseTcs B (GOPMYITMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTUYHO BJIAJICET CHCTEMOH CeMaTn3uPOBAHHBIX MTOHSITHIA.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIILHOY .
«HE 3AUICHOY paccMoTpeHuH mpo0IeM B KOHKPETHOM HAIIPaBJICHUU; 3
— UCTIBITHIBAET TPYAHOCTH B MPAKTHUYECKOM MPUMEHEHUH 3HAHMUIA;,
— HEe MOXET apryMEHTUPOBAaTh HAYUHbIE MTOJTOKECHUS;
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.
Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa
Kon
Ne i/m [Tepeuens BOmpoCoB (3a1a4) AJisl DK3aMEHA
WHANKATOpa
Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO
Bormpocsr (3amaun) nns 3adera / qud . 3adera npeacTaBiaeHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
No ni/mt [Tepedyens BonpocoB (3amav) 1yt 3aueta / nudd. 3auera Kon
WHANKATOpa
1 Uto Takoe abCOIOTHO YEPHOE TEI0? OIIK-1.3.1
Bo ckombko pa3 M3MEHHWTCS MOTOK SHEPTUU OT HHUTU HaKaJIHMBaHUS
2 JaMIIbl, €ClIM YABOWTH ee Temmeparypy? OOocuyiite Bam otseT, | OIIK-1.V.1
ormpasichk Ha 3akoH Ctedana-bonbiimana.
Pacnonoxkure cremyromue CHeKTpalbHbIE KIIACChl 3BE3]] B MOpPSIKE
3 BO3pacTaHus a0COIIOTHON TeMIEPaTyphI: OIK-1.Y 1
A — Oenble 3BE315I,
G — KenThIe,




M — kpacHbie,

O —romy0Osie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIyd4eHUsI aOCOIIOTHO YEPHOTO Tena.
OOBsACHUTE TOJTYYCHHYIO 3aKOHOMEPHOCTh U3MEHEHHSI 1IBETA.

OObsicHUTE TPUHIMII H3MEPEHHUs TEMIIEpaTypbl Tela C TMOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.V.1

UYrto HaspiBaeTcst BHENTHUM (HoTodPdexkTom?

OIIK-1.3.1

B kakux enununax cucrtembsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-1.3.1

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MmeTajuia, paboTa BeIXxoga KoToporo pasHa 3.5 3B? OGocHyiiTe cBOii
OTBET.

OIIK-1.B.1

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO
U3JIy4YEHHUS.

OIIK-1.3.1

OO0BsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOM BOJIHHBI.
OOGocHyiiTe Ball OTBET.

OIIK-1.3.1

10

®oToH ¢ anuHOM BoJMHBI A = 97,04 mM paccesyics Ha HEMOJBH)XHOM
anekTpoHe mon yriom 6 = 90°. Ilpemnoxure crnocod ompeaeneHus
OTHOCHUTEJIBHOTO ~ WM3MEHEHHMsl  JUIMHBI  BOJHBI  (poTOHAa  mpu
KOMIITOHOBCKOM paccestHuM. PaccunTaiite ero BemuuruHy B yKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

11

Onuiure, 94TO MPECTaBIAECT COOOM aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIeEIn?

OIIK-1.3.1

12

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIMHBI
BOJIHBI U3Jy4CHHUE MOXKET UCIYCTHTh JaHHbIM aromM? OOOCHY#TE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

13

B uem coctout runotesa ne bpoiinsa?

OIIK-1.3.1

14

OObsicHUTe, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoicTBa. [lpuBenuTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHIL.

OIIK-1.3.1

15

Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TpU
MOMNaJlaHi B BOpOTa IMIMpHHOW 7 M, ecnu macca msyda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

OIIK-1.V.1

16

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOH QyHKIMH?

OIIK-1.3.1

17

B uem oTiamume CTAaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

18

CpaBHute JyiMHYy BOJIHBI Ae bpoiins qis mapuka maccou m,, = 0,2 T 1
o 2

IpOTOHA Maccoit m, = 1.67*10 7 KT, IMEIOIIHNX OJJMHAKOBBIE CKOPOCTH

V.

OIIK-1.V.1

19

Kakum o00pa3omM »Heprusi «HyJIEBbIX KojeOaHHil» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei [ elizendepra?

OIIK-1.V.1

20

HocanaﬁTe, CKOJIBKO JJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.V.1

21

[TocuuTaiite, CKOJIBKO JJIEKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3arojHeHa BHEMIHsS 2p-0005104Ka. ATOM KaKOro BEIIECTBA UMEET
TaKyI0 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-1.V.1

22

Onenure 1O TOPSIAKY BEIMYMHBI BpeMsl KH3HH KBAHTOBOTO
COCTOSIHMS, OJHEPrusi KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.B.1

23

MukpouacTuia 3anepra B O4HOMEPHON NOTEHIMAIBHON IME IIUPUHON

OIIK-1.B.1




/ ¢ OeCKOHEYHBIMHU CTEHKaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
ygucioM n = 1. Ilokaxure, KaKk ONpeneNuTbh KOOpAUHATBHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHApYXUTh MMKPOYACTHUIly MaKCHMaJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

Kakum Moxer OBITHh CIHH JaCTull, KOTOPBLIC OIMIMCBIBAKOTCA

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

25 OObsicHUTE, 4YeM OTJIMYAETCS XapakTep 3aloJHEHUS COCTOSIHHMA OIK-13.1
KBAHTOBOHM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

26 ComnocTaBbTe CBOMCTBA CHOHTAHHOTO W BBIHY)KI€HHOTO U3JTyYCHHS. OIIK-1.V.1
[Ipennoxute  TeopeTudeckoe  OOOCHOBAHHWE, KaK  H3MEHHUTCS

27 POBOAMMOCTh KPEMHHEBOIO oOpaslia, €clii B HEro BHEIPUTH OIK-1B.1
HEOOJIBIIIOE KOJTMYECTBO MHANECBOW MpuMecu? BaneHTHOCTh KpeMHHUS
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

28 OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe. OIIK-1.3.1
Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEpPrusi OCHOBHOTO
coctosiaust E| = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUs By = -5

29 OIIK-1.VY.1
9B, sHeprus metactabmibHOro coctostaus E;= -5.2 s3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOAUT paboyee n3IyuyeHue.

30 Uemy paBHa MoOJsipHAs TEIUIOEMKOCTh TBEPAOTO TeJa, COIJIACHO OIK-13.1
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

31 OObsicHUTE, KaK KBAaHTOBAas TEOpPHUs TEIUIOEMKOCTH TBEPIOro Teia OIK-1.V 1
Jlebast TOTIOTHSIET TEOPHUIO TEITIOEMKOCTH DUHINITEHHA.

32 Kakass wactuna HasbBaercst ¢oHoHOM? KakuM  KBaHTOBBIM OIK-13.1

pacnpeeieHneM ONUChIBalOTCS (YOHOHBI?

[lepeuenr TeM s KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI
npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI PaOOTHI

Ne i/t

KYpPCOBOM pabOThI

[IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS

Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO

Bompocel s mpoBeeHUS TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTHPOBAHHUS
npeCcTaBICHBI B Tabnuie 18.

Ta6ymmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne n/mt [IpuMepHBIii IEpeYeHsb BOIIPOCOB ISl TECTOB Kon
WHUKAaTOpa

VYkaxure, Kakoe TeJo ABISAETCS a0COIIOTHO YEPHBIM TEJIOM.
1) lorsomaer Bce majgaiiee HA HEro U3JIy4YeHue

! 2) OTpakaer Bce MaJlalollee Ha HeTo U3JyueHue OIK-1.3.1
3) U3nydaer B peHTI€HOBCKOM JUana3oHe
4) N3ny4aer B BUIUMOM JUaNa30He
VY KaKkoro u3 Ten oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

) 1) IIpo3paunoro OITK-13.1
2) 3epkanbHOIO
3) MaroBoro
4) YepHoro

3 Onenure, BO CKOJBKO pa3 yBeIMUMIach 3Heprermdeckas csetumocTs | OIIK-1.B.1




a0COIOTHO YepHOro Tena npu ero HarpeBanuu ¢ T; = 1000 K go T, =
3000K.

1) B 72 pa3za
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

BriGepure, kakast hopmyina Haubosee TOYHO ONMUCHIBAET CIIEKTPATIHHYIO
IUIOTHOCTh SHEPTETHYECKON CBETUMOCTH a0COIIOTHO YEPHOTO Tesia?

1) ®opmyna Oepmu-/lupaka
2) ®opmyna boze-OiiHmTeitHa
3) ®opmyaa [laanka

4) ®opmyna Panes-/xunca

OIIK-1.3.1

Kakoe n3nydenue siBjisieTcsi paBHOBECHBIM?

1) Anbda-, 6eta-, raMMa-U3ITydEHUS

2) TensioBoe u3IyyeHune

3) JlazepHoe uznydeHnne B BUAUMOM U HHPPAKPACHOM JHAra3oHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyUEHHE

OIIK-1.3.1

VKakuTe 3aKOH, KOTOPBIA OIpeneNsieT TMOJOXKEHHEe MaKCHuMyMa
M3ITy4aTeIbHONH CIIOCOOHOCTH aOCONIOTHO YEPHOTO TMPH  3aIaHHOU
aOCOJTIOTHOM TeMIlepaType.

1) 3akon Credana-bonpimana
2) IlepBbl1ii 3akoH Buna

3) 3akon Kupxroda

4) 3akon Mamtoca

OIIK-1.3.1

Yxkaxkute Gopmyiy, ONpeesIoNy0 JHEPTUIO CBETOBOTO KBAaHTA!

1) E = (m*c*)/2

2) E=h*c

3) E=h*A

4) E = h*v =h*\/c

OIIK-1.3.1

[Ipoananu3upyiite, Kak HW3MEHSETCA CHJIa TOKAa HACBILEHUS NPHU
dboTodddexkTe B ciaydyae YMEHBIICHHUS CBETOBOTO ITOTOKA IaJAOIIETO
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

1) YMenbmaercs

2) CHauana yMEHBIIIAeTCs, 3aTEM YBEINUNBACTCS

3) CuHauana yBeIMYUBAETCS, 3aTEM YMEHBIIAETCS

4) CHauayia 0CTaeTcs MOCTOSIHHOM, a 3aTeM YMEHbIIIACTCS

OIIK-1.V.1

IIpoananu3upyire, YTO MNPOU3OKMIAET C KHUHETHUYECKOW OHEpPrueu
(GOTOZIEKTPOHOB, €CIM, HE MEHsSsl 4YacTOThl MaJaoLIero CBeTa,
YBEJIMUYUTh €I0 MHTEHCUBHOCTH B 2 pasa?

1) Y™Menbmmres B 2 pasza
2) VBenuuurcs B 4 paza
3) He usmenurcst

4) Yenuuurcs B 2 paza

OIIK-1.V.1

10

OneHuTe BeNMUMHY KpacHOW TpaHuubl (orodddekra (B repmax) s

OIIK-1.B.1




KaToJ1a, U3TOTOBJICHHOTO U3 BOJb(pama ToduHol 2 MM. KaTo mokpeIT
cimoeM okcuaa Oapusi. PaGora BBIXOJA SJIEKTPOHOB C MOBEPXHOCTH
katona paBHa 2 3B. [locrosauas [Inmanka — h = 6.6%107 Jx*c. 3apsin
snektpona —e = 1.6*10™"° K.

1) 3.2*10" I'n
2) 4.8%10"° 'y
3) 4.8%10' I'u
4)4.8%10" I'y

11

Kakum oOpa3oM 3aBHCHT paboTa BBIXOAA AJIEKTPOHA C IOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI IaJIal0IIero ceera’?

1) IIpsiMo mpoNOPLMOHAIBHO YaCTOTE

2) IlponopuMOHaNIbHO YCKOPSIOUIEMY HaIPSKEHUIO
3) [IponopunoHaIbHO KBagpaTy YaCTOThI

4) He 3aBUCHT OT 4aCTOThI

OIIK-1.3.1

12

[Ipoanamm3upyiite, Oynmer nu HaOmomaThess (orodddexr, ecnu
IUIACTUHKY M3 JIaHTaHa o0Jy4aTh CBETOM C JUTMHON BosHBI 600 HM?
PaboTa BeIXO/a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®oroa ekt BO3MONKEH, €CITU KaToA HAarpeTh 10 Temieparypsl 347 K

2) He Oyner

3) ®ororddeKkr BO3MOKEH, €CITU JOMOJHUTEIBHO NPUIOKUTh K
TUTACTUHKE YCKOPSIONIYI0 Pa3HOCTh TOTCHIMAIOB BEIMYMHON HE
MeHee 1 B

4) ®otordhdHeKT BOZMOKEH C BEPOATHOCTHIO p =~ 0.5

OIIK-1.V.1
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OneHuTe, OT KaKWX BEIMYUH 3aBHCUT CHJIa CBETOBOTO MJABICHHS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.

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

OIIK-1.V.1
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[Tpoananu3upyiite, B KaKuxX 00IaCTSIX CIIEKTPa 3JIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.

1) Bunumerit quana3on

2) Pagmonuama3on

3) TeparepuoBblil 1uanazoH

4) PeHTreHOBCKHMH 1Mana30H U raMMa-u3JIy4yeHue

OIIK-1.V.1
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Crenaiite BBIBOJ O BEIMYMHE MHUHHUMAJIBHOTO OOPAaTHOTO HANPSKCHHS,
IpU KOTOPOM TIOJHOCTBIO TpeKparmaercss GOTOTOK. YCIOBHE: SHEPTUs
¢oroHoB paBHa 6.5 3B, a Qorokaroa M3rOTOBIEH W3 JHTHUS, paboTa
BBIXOJ]a KOTOPOTO COCTaBIISIET 2.5 »B.

1)4B
2)9B

OIIK-1.B.1




3)6.5B
4258

16

Onenure, BO CKOJIBKO pa3  JaBJieHWE CBETa, MaJaloIIero
NEPICHIUKYIAPHO HICATHHO 3E€pPKAaTbHOW IMOBEPXHOCTH, OOJBIIE
JABJICHUS CBETa, MAJAIOIIeT0 MEPHEHANKYISIPHO WACATHHO YEpPHOU
MMOBEPXHOCTH.

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

OIIK-1.B.1
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Kakum 00pa3om umiynsc pOTOHA CBsI3aH C JJTMHON BOJHBI?

1) Ummynbe mpsiMO TIPOTIOPIIMOHANICH JUTHHE BOJTHBI

2) Ummynbe mpsiMo MPONOPLHUOHATECH KBaIpaTy AJIMHBI BOJIHBI

3) UMnyJibc 00paTHO NPONOPIHUOHAJIECH IJIMHE BOJHBI

4) Umnynbc mpsMO MPOIMOPLUOHAIEH KOPHIO KBaJApPAaTHOMY OT JJIHUHBI
BOJIHBI

OIIK-1.3.1
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B kakoii obnmacTu cHekTpa 3JEKTPOMAarHUTHOTO H3JIyUYEHUS HUMITYJIbC
¢doroHa MMeeT MUHMMAaIbHOE 3HaYCHHE?

1) UadpakpacHoe u3nydeHue
2) TeparepuoBoe U31y4eHHE
3) PenTreHoBckoe u3nydeHue
4) PaguousiryueHue

OIIK-1.3.1
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[Ipoananu3upyiite, = Kakoe U3  MPUBEACHHBIX  BBICKAa3bIBAHMIA
[IPOTUBOPEUYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEHCUBHOCTHL CBeTa He 3aBHCHT OT IUIOTHOCTH TOTOKA
(oroHOB U MX JHeprUU

2) CBeT MOKET U3My4aThCsl U PACIPOCTPAHSITHCS TOIBKO OTAEIbHBIMU
MnopuusiMu — KBaHTaMH

3) KaxaoMy u3 KBaHTOBBIX COCTOSTHUH, B KOTOPOM HaxXOJUTCSI aTOMHAs
CHUCTEMA, COOTBETCTBYET OIPEACIICHHBIN YPOBEHb JHEPIUU

4) Inst yacTUlbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJAWHATHI U UMITYJIBC

OIIK-1.V.1

20

VYkaxure, B UeM 3aKJII0YAETCS CMBICH MEPBOro nocrynara bopa.

1) YTBep:kaeHne 0 CymeCTBOBAHMH CTALMOHAPHBIX COCTOSIHMH, B
KOTOPBIX aTOM He M3JIy4aeT U He MOIJIOIAeT JHePIruu

2) PazHocTh 3HEpruil ABYX CTAllMOHApHBIX COCTOSIHUI paBHA IHEPIUH
M3J1y4aeMOT0 UJIH MOIJIOIIAEMOI0 KBaHTa CBETa

3) B aTome 371eKTpOHBI IBMKYTCS IO OpOUTaM, OIM3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIBHO 3apSyKEHHOTO siipa U OTPULATEIBHO
3apsKEHHBIX 3JIEKTPOHOB

OIIK-1.3.1
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Bribepute, kakoe M3 MPUBEIEHHBIX HHMKE BBICKA3bIBAHUN MPABUIBHO
OMKCHIBAET CIMOCOOHOCTh AaTOMOB K W3JIYYEHUIO M TOTJIOMIECHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) ITorjomaTrh U W3Jy4aTh JUIIb HEKOTOPBIH JAUCKPETHbIH HAO0p
3HAYECHUH DHEPIrUuU

OIIK-1.3.1




2) W3nydath ¥ MOTJIONIATH JIFOOYIO MOPIUIO SHEPTHH

3) U3nyuats 1100 AUCKPETHBIM HAOOp 3HAUEHUH YHEPTUH, OO TH00YI0
MOPIUIO SHEPTUU

4) Uzny4atp 1100yr0 MOPLHUIO SHEPTHH, a MOTJIOIIATh JIUIIb HEKOTOPBIH
JIMCKPETHBIN HAOOp 3HAUCHUW SHEPTUH

yKa)KI/ITC, K KaKOMY AHAla3oHy H3JIYyYCHHA OTHOCATCA MNEPCXOAbl U3
cepun bambmepa B atome Bozopoia.

22 1) TernoBoe u3nyueHue OIIK-1.3.1
2) PeHTreHOBCKOE U3TyuYeHUE
3) N'amma nznyuenue
4) Bunumblii cBeT
[Ipoananu3upyiiTe, Kak HM3MEHWIAcCh HHEPrUsi aTomMa BOAOpOAAa MpPH
M3TydeHHH UM QOTOHA C ITHHOM BOTHBI A = 4.86-107 M.
23 1) YBenuuunace Ha 4.86 3B OIIK-1.Y.1
2) YMenbmmiaach Ha 2.55 3B
3) Ymensmmmtach Ha 4.86 5B
4) YBenuumiiack Ha 9.72 5B
OneHure pa3HOCTh SHEPTUH OCHOBHOTO U BO30YKJIEHHOTO COCTOSTHUS (B
3B). JlaHO: 3J€KTPOH B aTOMe Mepemien U3 Bo30yKIEHHOTO COCTOSIHUS B
OCHOBHO€, U TPU JAaHHOM Iepexoj]e MPOH3O0ILI0 M3ydyeHue (GoToHa ¢
JUTHHOM BOJHEL 650 HM.
24 OIIK-1.B.1
1) 0,4 3B
2)1,93B
3) 1,25B
4)2,25B
VYkaxure, B U€M 3aKJII0YAETCA runores3a ae bponns:
1) JIroObie MUKpOYACTHIBI HAPSAAY ¢ KOPIMYCKYJISPHBIMH 00J1aa10T
BOJIHOBBIMH CBOliCTBaMH
2) AToM HE MOXET coiepKaTh 00Jee NBYX dJIEKTPOHOB, HAXOSIINXCS B
25 OJIMHAKOBBIX CTAIlMOHAPHBIX COCTOSHUAX, ompenenseMbix Habopom | OITK-1.3.1
YEeThIPEX KBAHTOBBIX YHCEI
3) OMHOBpEMEHHO HEBO3MOXXHO C BBICOKOM TOYHOCTBIO 3a/1aTh
KOOPAMHATHI M UMITYJIbC MUKPOUYACTHUIIBI
4) DHeprusi WCIyCKaeTcs M TOIJIOMAETCS HE HENpephIBHO, a
OTJICTbHBIMU KBAHTAMU
BriGepute yTBepKaeHHE, HamOoJiee TMPaBUIBHO COOTBETCTBYIOIIEE
rurorese ae bpoins:
26 1) MukpouyacTHbI MOTYT NPOSIBJSITH BOJIHOBbIE CBOMCTBA OIIK-13.1
2) DAEKTpPOMArHUTHBIC BOJTHBI UMEIOT CBOMCTBA YaCTHI]
3) ¥V xaxxa0i 4acTULbl CYIIECTBYET aHTUYACTHLIA
4) Slnpo aToma COCTOUT U3 KBAPKOB
Paccuuraiite nyvHy BOJIHBI 1€ bpoilins 1uist 37eKTpoHa, ABUKYIIETOCsS CO
cKkopocThio 3.6 kMm/c. Macca anekrpona m, = 9,1* 107" kr, 3apsn
27 | smextpona q. = —1,6¥10"° Ku. OIIK-1.Y.1

1) 1.6 mxm




2)2.6 M
3) 201 um
4) 3.6 Mmxm

28

YKaKUTE KOJNWYECTBO 3HAYCHHWH, KOTOPhIE MOXET MPHUHHMAThH
MAarHuTHOC KBAHTOBOC YMUCJIO M HpI/I JAHHOM 3HAYCHUU OPGI/ITaJIBHOFO
KBaHTOBOrO uucia [?

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

OIIK-1.3.1
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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 DJIEKTPOHA B 3a/IaHHOM HaIlpaBJICHUU

OIIK-1.3.1
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yKa)KI/ITe, 4To onpeACIICT MAarHuTHOC KBAHTOBOC YUCIIO M.

1) OpOuTanbHBI MEXaHMYECKUH MOMEHT AJICKTPOHA B aTOME

2) DHEpruo CTalMOHAPHOTO COCTOSTHUS AJIEKTPOHA B aTOME

3) BemmunHy MOMEHTa HMIYJbCa JJEKTPOHA B  3aJaHHOM
HaNpaBJIeHUH

4) DHepreTHuecKUe ypOBHH 3JIEKTPOHA B aTOME

OIIK-1.3.1
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B gects Koro Ha3BaH 3 QEKT pacuieruIeHUs] ypOBHEH SHEPTUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM 10JjI€e?

1) Oitnmreiina u ge Xaaca
2) HlTrapka

3) OrruHrcraysesa

4) AaponoBa-boma

OIIK-1.3.1
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Kakx wnHa3pIBaloT JIWHUU B CIICKTPC KOM6I/IHaHI/IOHHOFO pacceaHusa C
qacToTaMHt, MCHBIIIMMHU YaCTOTHI ITaJar0miero cBera?

1) OpanxeBbIMH CITyTHUKAMHU

2) AHTHCTOKCOBBIMU CITyTHUKAMHU

3) CTOKCOBBIMH CIIyTHUKAMU

4) AHTaroHUCTUYECKUMU CITyTHUKAMU

OIIK-1.3.1
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[TosicauTe (hr3MUECKU CMBICIT BOJIHOBOM (DYyHKIIUH.

1) BonHoBast pyHKIIMS MPONIOPLMOHATIBHA SHEPTHUH YaCTHIIbI

2) llpousBeneHue  BOJIHOBOM  (QYHKIMM  HAa  KOMILIEKCHO-
CONMpsi’KeHHOe BbIPa’keHHe PABHO MJIOTHOCTH BePOSITHOCTH
00HapYKEHUS YACTUIIbI.

3) BonHoBass ¢yHKIHMS 0OpaTHO MPOMOPIMOHATBHA JUTMHE BOJHBI JI€
Bpoiins

4) BotHOBast (yHKIIMS TPEACTaBISET COOOH KUHEMATHUYECKHUH 3aKOH
JBIKEHUS MHUKPOUYACTHUIIBI X=X(t) B HessBHOU (popme.

OIIK-1.3.1
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Bribepure BepHy0 (POpPMYTHUPOBKY COOTHOIICHHS HEOIPEISICHHOCTEH
Ieiizenbepra:

OIIK-1.3.1




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

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

1) DAeKTpUYEeCKH 3apsHKCHHBIE YaCTHIIHI.

35 . OIIK-1.3.1
2) DAeKTpUYECKU HEUTPaATbHBIC YACTHUIBI.
3) Bce yacTuIBI ¢ MOJIyHEIbIM CIIMHOM.
4) DneKTpUYECKH 3apsKEHHBIE YACTHIIBI C LIETIBIM CIIMHOM.
Kak Ha3bIBaeTcst TBepA0O€ TEI0, Y KOTOPOrO BaJIEHTHAs 30HA TOJHOCTHIO
3al0THEHA, 30Ha TPOBOJMMOCTH — MOJHOCTBIO CBOOOJHA, a IIMpPHUHA
3alpEeNIeHHOM 30HBI BEJIMKA IO CPAaBHEHUIO C JHEPTHEH TErIOBOTO
TBADKEHU?
36 OIIK-1.3.1
1) IIpoBogHMK
2) IndyieKTpuK
3) IonynpoBoAHUK
4) IIpuMeCHBII MOTYTPOBOTHUK
Kakyro pazmepHocTh umeeT nocrossHHas [1nanka B cucreme CU?
1) dx*c
37 OIIK-1.3.1
2) x/c
3) Ix/m
4) Ix/>B
Kakas BHecucTeMHas €AMHHIIA UCIOJB3YETCS JUIsl U3MEPEHHUs SHEPTHH
MHUKpPOYaCTHI?
38 | 1)3B OIIK-1.3.1
2) A
3) kKan
4) spr
Ouenure, Kakod CMBICI HMMEET COOTHOIIEHHWE HEONPEAEICHHOCTEN
leiizenbepra s PHEPrHHM YaCTUIBI M BPEMEHU MpEOBIBAaHUS €€ B
COCTOSIHMM C TaHHOM HHEpruen?
1) DHeprust npsiMO MPOMOPITMOHATBHA BPEMEHH!
39 2) DHeprusi 0OpaTHO MPOTOPIIMOHATBHA BPEMEHH! OIK-1.B.1
3) DHeprust 1 BpeMsi MOTYT OBbITh M3MEPEHbI OJHOBPEMEHHO CO CKOJb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem OoJibllie HeONpPeAeJeHHOCTh JHEPruM, TeM MeHbIle
HeoIlpeaeeHHOCTh BpeMeHH
B xome w3MepeHus ¢ JOCTaTOYHO BBICOKOW TOYHOCTBIO Obla
oTpesieNieHa X-COCTABIIAIOIIAs HMITYJIbca 3NIeKTpoHa. OOBSICHUTE, YTO U3
40 | aTOrO ClEeayeT, PYKOBOACTBYSICh COOTHOUIEHUsIMH HeomnpeaeneHHocren | OINK-1.VY.1

Ieiizendepra.




1) BpeMs >kM3HM M DHEpPrUs JJIEKTPOHA HMEIOT CYIIECTBEHHYIO
HEOIPEJIEIIEHHOCTh

2) KoopauHaTa X 3/J1eKTPOHA He MOKeT OBITh onpe/e/ieHa ¢ BHICOKOH
TOYHOCTBHIO

3) Bce koopauHaThI 3JIEKTPOHA MTOJIHOCTBHIO HEOIIPEIETICHHbBIE

4)y- W Z-COCTaBISIIOIIME MMIIYJbCa DJEKTPOHA HMEIOT CTPOro
OIIPEJICJICHHOE 3HAYECHUE

Kakx Ha3pIBaeTCs COCTOSHHE QJICKTPOHA B aTOME, COOTBETCTBYIOLICC
MHUHUMAJIbHOMY BO3MOKHOMY 3HAUCHUTIO €TI0 3HepFI/II/I?

41 1) Bo30yxxaeHHOe CoCTOsIHHE OIIK-1.3.1
2) MeracTabunpHOE COCTOSIHUE
3) OcHOBHOE COCTOSTHH E
4) BaneHTHOE COCTOsTHUE
B uem 3akmouaercs TyHHENbHBIN YD PexT?
1) B BosiHOBOM XapakTepe JBMKEHHUSI MUKPOUYACTHULIBI B IEPUOAUYECKOM
MOTEHIUANEe
2) B KOpIyCcKyJISIpHOM MOBEIECHUH 3JIEKTPOMArHUTHOTO U3NY4YEHHUS TpPU
42 IPOXOKACHUU €TI0 Yepe3 Y3KOe OTBEPCTUE OHK-1.3.1
3) B HaxoJIeHUH YaCTULIBl Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxokaeHNd MUKPOYACTHUIIBI Yepe3 MOTeHUHAIbHBII 0apbep,
KOI/1a JHEPI'Us YaCTHIbI MEHbIIIE BHICOTHI 3TOr0 0apbepa
Kakue noaBmxHbIe 4aCTULIBI WIIM KBAa3UYACTHUIbI SIBIISIIOTCS HOCUTEIISIMU
3apsia B MOJIYNPOBOIHUKAX ?
43 | 1) DnexTponsl OIlK-1.3.1
2) IlpoTonsl
3) DJIeKTPOHBI U ABIPKHU
4) Uonbl
B pe3synbprare paguoakTUBHOIO pacnaja 3apsj spa yBeIuduics Ha +2e.
[Ipoananu3upyite CUTyallMIO U OMPEIETUTE, KAKOTO TUIIA TPEeBpallleHHe
MIPOM30ILIO B YKAa3aHHOM CIly4ae.
44 1) lisa p-pacnana OIIK-1.VY.1
2) a-pacnafg
3) y-pacnang
4) K-3axBat
Bonpocs! 115 IpOBEpKH OCTATOYHBIX 3HAHUN
Ilpouumatime mexcm, 6vibepume NPAGUILHLILL OMEem U 3anuuiume
apaymeHmol, 060CHO8bI8AIOWUE 8bIOOP OMEema:
VYKaxurte, 4TO U3 MEPEUUCICHHOIO HE SBISETCA CTPOIUM YCIOBUEM IS
KOTE€PEHTHOCTH CBETOBBIX BOJIH.
45 OIIK-1

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

4) PaBeHCTBO 4acCTOT




OtBer: 1) OAUHAKOBOCTH AMILIMTY/, MOCKOJbKY JS YCTOMYNBOH
HHTeP(epPeHIIHOHHOH KAPTHHBI He00X0AMMbI PABEHCTBO AJMH BOJH
(a, c1e10BaTeJIbHO, M YACTOT) U MOCTOSAHCTBO Pa3HOCTH (ha3.

IIpouumaiime mekcm, 6vblbepume npaguIbHLIE 6APUAHMbL OMEemd U
3anuwiume ap2ymenmul, 000CHO8bI8AIOWUE BbIOOD OMeema.

Vkaxure, Kakue M3 NEPEUHCIICHHBIX HI)KEe HAOOPOB TPEX KBAHTOBBIX
YHCeNl B aTOME SABJIAIOTCS JOIYCTUMBIMU.

46 | D

Otger: 1, 3 U 4, NOCKOJILKY IVIABHOE KBAHTOBOE YHCJIO 1 HE MOXKET
HMeThb HyJIeBOe 3HaYeHHeE.

Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xascooi
no3uyuu, OAHHOU 8 JleGOM Cmoabye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

YcTaHOBUTE  COOTBETCTBHE  MEXKIY  XapakTepoOM  JIBIDKCHHS H
JIEHCTBYIOLIEH HA TEJIO CHIION.

47
JIBuxeHue Cuna
1) PaBHOMEpHOE TIPSIMOJIMHEITHOE A) llenTpocTpemMuTeapHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) PaBnas nymo
OtBet: 1-B, 2-b, 3-A
IIpoyumatime mexcm u ycmanosume nocied08amenbHoCmy. 3anuwiume
COOMBEMCcmMEYIoUYIo NOC1e008ameNbHOCIb OYKE Clle8d Hanpaso:
Pacrnionoxxure nepedncieHHbIE HUKE Tella B MOPSAIKE BO3PACTAHMS UX
MOMEHTa WHepuud. Macchl W XapakTepHbIe pa3Mephl TEN CUYHTATh
OJIMHAKOBBIMH.
48
A) Hlap
b) Tonkoe komb110
B) Humunnp
Otser: ABb
Ilpouumaiime mekcm u 3anuwiume paseepHymMulli  0O0CHOBAHMbIL
omeem:

OOpsicHUTE, KaK M3MEHHUTCS CHJIa TOKa dYepe3 MPOBOIHMK, €CIU HpHU
HEM3MEHHOH pa3HOCTH MOTEHIMAJIOB HAa €ro KOHIAX M IOCTOSIHHOM
49 | TonuMHE NPOBOJHUKA YBEIUYHUTD €0 JUTHHY.

Oter: Ilpm yBenuyeHMM AJIMHBI NPOBOAHHUKA BO3pacTaeT ero
CONPOTHBJICHHE, 2 C POCTOM CONPOTHBJEHHS, B COOTBETCTBHH C
3ak0HOM OMa, yMeHbIIAETCSl CHJIA TOKA.

Ilpumeuanue. CucteMa OlIEHUBAHMS TECTOBBIX 33JJaHUM PA3IMYHOIrO TUIIA:

1) 3agaHnue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
yeThbIpex NpPeIJIOKEeHHBbIX U 000CHOBAHMEM BBIOOPA CUMTAETCS BEPHBIM, €CJIHM IMPABHIBHO
yKazaHa nu@pa U IOpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.




[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0Oayiom, HEBEpPHBIH OTBET WU €rO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpeMJIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbBIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIILHO yKa3aHbl IU(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yEeMBbIE MPU BBIOOpE
orBeToB. [lonHoe coBnazeHHe C BEpPHBIM OTBETOM OlLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBMS CUMTACTCS BEPHBIM,
€CJIM YCTAaHOBJIEHBI BCE COOTBETCTBUS (TIO3HMIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APyroro ctoibua). [lonHoe coBmageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gaiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHue 3aKpbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJBLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCs TocienoBaTeNbHOCTh 1udp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OlIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3agaHue OTKPBHITOr0 THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M ToNHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
orleHUBaeTcs B 3 Oasuia, e JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKYU \ OTBET HEMPABUIBHEIHN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PaObOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHMSA
MH/IMKATOPOB, XapaKTepU3YIOIIMUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSIOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JIsl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne ykKazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHATUN

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOIro
mporecca, 3aKII0Yaronasics B BHIIOJIHEHUU 00YyJarOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUN C LEJTbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHMX OCHOB YueOHOMU
JTUCITUTIAHBL, TPHOOPETEHUS] YMEHUN U HABBIKOB, OIBITA TBOPUYECKON JAESITEILHOCTH.

[enpto MpakTUYECKOTO 3aHATHS ISl 00y4aroIIerocs ABJIsSETCS MPUBUTHE 00YUarOIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKOU IESITEIBHOCTH 110 U3y4aeMOW TUCUUILINHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYaAIOIIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuieHHue, yriayOJleHHWe, pacIlupeHre W JAeTalu3alus 3HAHWW MpPU PEIICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JTUCUUTLTAHBI;




— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS] TONYYEHHBIX 3HAHWHA JUIs
BBITTOJTHECHHS 33 TaHMI;

— obecrnedeHne palMOHAIBLHOIO COYETaHHs KOJJICKTHBHOM M MHIMBUAYAIBLHOU (opm
o0Oy4eHusl.

TpebGoBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUN

3ajaHue K BBIOJHEHHIO NMPAKTHUECKOW paOOThl BBIJAETCS MpPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBEACHHI B TalMd. 5
JTAHHOW MPOrpaMMBl.

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

Metoanuyeckue yka3aHHMs IO IPOBEIEHHIO MPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 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.
Pytobkos, FO.H. Lapes. CITI6I'YAIL 2018.67 c.

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, 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
nesiecoo0pa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJSIET 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;

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

11.3. Meronuueckue yKka3aHus I OOYYaIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJIS YCTIEBaeMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XO0Ja OCBOSHUS
JUCLIUATUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBISIETCS 10 KaJleHAapHOMY 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
JMCLUIUINHE 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 HEO0O0XOIMMO MpOMTH aTTecTanuio. IIpi MOATrOTOBKE K CECCHM CIeNyeT BeCh 00beM
paboThl pacnpenessaTh paBHOMEPHO O JIHSAM, OTBEACHHBIM JJIsl IOJTOTOBKH, 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 IPOMEXKYTOUHOM aTTeCTaluu
CTYIIEHTOB M AacCIUpPaHTOB, OOydaromuxcs IO 00pa30BaTeIbHBIM MPOTPaMMaM 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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