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1. He.m, " 321441 OCBOCHHA NTUCHHUIIJIMHBI

Llenp oOCBOEHHSI JTUCHMIUIMHBI — (OPMHpPOBAaHHE Yy CTYICHTOB, COBPEMEHHOIO
npelncTaBieHuss O (U3MYECKON KapTHMHE MHpa, co3JaHue 0a3bl 3HAHUW Ui U3YUYCHHS
CHECUMANbHBIX JUCHUIUIMH, HAaBBIKOB HCIIOJNB30BAaHMS OCHOBHBIX 3aKOHOB (M3UKH B
nocieAyroleil npogeccuoHanbHON AeSITETbHOCTH.

3amaun:

1. ChopmupoBaTh 3HaHUE:

— 0 (QyHIAMEHTAJIbHBIX 3aKOHAX W TEOPUU KJIACCHYECKOW W COBPEMEHHOW (U3UKH
(xoneOaHMsI, BOJHBI, ONTHKA, KBAHTOBAs MEXaHUKa, CTPOSHHE aToMa M si/ipa) Kak OCHOBY
HPUPOIHBIX MPOILIECCOB;

— 0 MeToJax pacyéra rnapamerpoB KojeOaTeNbHbIX, BOTHOBBIX, ONTHYECKUX, KBAHTOBBIX U
SJICPHBIX IPOLIECCOB, IPUMEHUMBIEC B HayKax O 3eMIIe.

2. CdopmupoBaTh yMeHUE:

— UCHOJb30BaTh (PU3MYCCKUE KOHIEMIMU W MOJCNH i aHaliu3a SBICHUH B
reorpaduyeckoi obonouke, armocdepe u ruapocdepe;

— TpPUMEHATH (U3WYECKHE 3aKOHBI ¥ MAaTeMaTHYEeCKHH ammapar JUisi  pelicHHS
npodecCuoHAIBHBIX 3a7a4 (00paboTKa NMaHHBIX HAOJIOJICHUM, OLIEHKA XapaKTePUCTHUK
W3Jy4YCHUs, aHAIU3 BOJTHOBBIX ITOJICH).

2. MecTo IMCUMILIMHBI B CTPYKTYPe OCHOBHOI npodeccuoHaIbHOH 00pa3oBaTeIbHOM
NMPOrpamMmbl

JlucuuIuiiHa OTHOCHTCS K O0S3aTENbHOM YacTH OCHOBHOM IMpodecCHOHATBHOU
00pa30BaTeLHON MPOTrpaMMBbl, U3y4aeTcsl B 3 CEMECTpPE JUIsl OCBOCHHMSI 00IIenpodeccnoHaIbHBIX
KOMITETEHITUH.

N3ydeHnro mpeAmecTBYIOT CISAYIONUe TUCITUTITHHBL:

«Du3mkay, «MaremaTukay.
N3ygaercs mapauiensHO B 3 CeMeCTpe ¢ TAKUMH JTUCITUILUTHHAME KaK:
«[Ipuknagnas marematukay, «TeopeTwueckas MexaHuKay, «OOIas METEOPOIOTHS»

«OOmass  ruaposorus»,  «OOmas  okeaHonorus’y»,  «OCHOBBI  (DYHKIMOHMPOBAHUS
METEOPOJIOTUYECKON TEeXHUKM», «MeToIbl M CpeACTBa KOHTAKTHBIX METEOPOJIOTHYECKHX
W3MEPEHUI»

JucuunnuHa sBIseTcs 0a30BOM AJis  OCBOGHHS JUCHMIUIMH: «MoaenupoBaHue
aTMOC(EepHBIX MPOIIECCOBY, «/[nHaMuueckas MmeTeoposiorusy, «[ uapomexaHuka» u Jap.

3. [lepeueHb MIaHUPYEMbIX Pe3yJIbTATOB 00y4eHH s

[Ipouecc n3yueHus: AUCUUIIMHBI HAIIPaBiieH HAa (OPMUPOBAHUE KOMITETEHIIMNA:

OIIK-1.
Tabnuna 1. Kommerennun
KO}I 1 HAUMCHOBAHHEC KO,Z[ 1 HAUMCHOBAHUEC MHAUKATOpA Pe3yJ'IBTaTI)I O6y‘l€HI/Iﬂ
YHHBEPCAIILHOM JOCTHKEHHsI YHUBEPCAIbHOMN
KOMIIETEHIIUH KOMIICTCHIIUN




OIIK-1. Crnocoben | OIIK-1.1. 3Haer ocHOBHbIE TEOpUM U | 3HAThH:
MPUMEHSTH 3HAHMUA | KOHIENIMM HayK O 3emie, a TaKxke — (yHIaMeHTalbHBIE 3aKOHBI
(hyHIaMEHTATBHBIX €CTECTBEHHO-HAYYHBIC H MAaTEMaTHIECKHE U TEOPUHU KIACCHYECKOH M
pa3menoB HayKk O 3emie, | OCHOBEIL. COBpPEMEHHOM ¢$u3nKn
0a30BLIE 3HAHMS (rxomebanws, BOJIHBI,
€CTECTBEHHOHAyYHOTO  H OIITHKA, KBaHTOBAs
MaTEeMaTHYECKOTO  IIUKJIOB MEXaHHKa, CTPOCHHE aToMa
Opd  pELIeHHH 3agaq | OIIK-1.2. VYmeer npumeHsTH 0a30BbIe W sapa) Kak  OCHOBY
npodeccroHanbHOM 3HAHMSA €CTECTBEHHO-HAYYHOT'O U MPUPOJTHBIX TIPOLIECCOB;
JIeSITeIIbHOCTH MaTeMaTH4eCKOTro HUKIIOB JUIS aHalIn3a U —  METOJbI pacuéra
pereHust MpoQecCHOHaNbHBIX 33134 napameTpoB
KoJieOaTeIbHBIX, BOJHOBBIX,
ONTHYECKUX, KBAHTOBBIX M
SIEPHBIX TIPOIIECCOB,
IPUMEHUMBIE B Haykax o
3eme.
YMeTs:

—  HCITOJNIB30BaTh (HU3HMUECKHE
KOHIEIIUK U MOJCIH st
aHaIM3a SIBJICHU U B
reorpaduueckoil 000I0YKe,
atMocdepe u ruapochepe;

—  IPUMEHATh du3nyeckne
3aKOHbl 1 MaTEeMaTUYECKUI
anmapar  JUIs  pelICHUs
npodeCCHOHANBHBIX 337134
(oOpaboTka TaHHBIX
HAOJIOICHUA, OLICHKA
XapaKTEePUCTUK H3ITyUCHHUS,
aHaJIM3 BOJHOBBIX MOJIEH).

4. CTpyKTypa H coJep:KaHue TUCHHIIMHBI

4.1. O0BeM OUCHATUTHHEI
OO0BbeM IUCIUILUIMHEI COCTABIAET 3 3aueTHbIE eqnHUIBI, 108 akageMHUYecKuX 4acoB.

Ta6mz1ua 2. O0bem JAUCHUIIIINHBI 11O BUJIaM y‘Ie6HHX 3aHSATHH B aKaJIEMHUYSCKHUX dacax

Ounas Gopma o0yueHus

OO0BEM TUCTIUITIIMHEL Cemectp
Hroro

3 cemectp

3a4éTHbIE €QMHHULIBI 3 3

KonrakTHasi paboTta 00y9arouxcs ¢ npernoaBareiemMm 47 47

(o BHaM ayIMTOPHBIX YIEOHBIX 3aHATHI) — BCETO:

B TOM YHCIIE! - -
—  JIEKIHAH 18 18
— 3aHATH CEMHHAPCKOTO THIIA 28 28
— TNPaKTUYECKHE 3aHSATHSI - -
— 1abopaTopHbIE 3aHATHUS 28 28

CamocrosrenbHas padota (nanee — CPC) — Beero: 60,84 60,84

B TOM YHCIIE! - -
— KypcoBas paboTa - -
— KOHTpPOJbHAs pabora - -

KoHTponb: 1,16 1,16

B TOM YHCIIE!

TEKYUIMH KOHTPOJIb YCIIEBAEMOCTH 1,0 1,0

MTPOMEKYTOYHAS ATTECTAIHS 0,16 0,16

Bcero 4acos: 108 108




By npoMexyTodHO# aTTecTarum 3auer 3auer

4.2. CTpyKTypa AUCUUTUIUHBI
Tabnuma 3. CTpykTypa AUCHHUILTAHBL

Ne Bunpl yueGHOIt paboTHI, B
n/m T.9. °
caMocTosTenbHAs paboTa g = a
= IS
CTY/ICHTOB, 4Yac. 4 z = E =
Tema DOpPMBI TEKYIIETO % E = 2 §
JUCTIUTUTAHBI L« °§ KOHTPOJISI yCIIEBAEMOCTH &2 E E o
o = = Q & =
= S&| & =2
IR -
5 ol 25Y¢
= B 2| O &8 o
3 cemectp

1 Tema 1. |2 2 4 BrimonaeHme OIIK-1 |OIIK-1.1
I'apmoHHMueckue 1ab0paTopHON paboThI OIlK-1.2
KosneOaHus u ux
XapaKTCPUCTUKH.

2 Tema 2. 3aryxaroume u | 2 0 4 CobecenoBanne OIIK-1 |OIIK-1.1
BBIHY’KJICHHEIC Brimonnenne OIlK-1.2
KOJIeOaHuSI. nmabopaTOpHOH pabOTHI
IlepemeHHBIH TOK. [IpakTHueckue 3a1aHus

3 Tema 3. VYnopyrue u |2 6 4 Brinonnenue OIIK-1 |OIIK-1.1
3JIEKTPOMarHUTHBIE 1ab0paTopHON paboThI OIlK-1.2
BOJIHBI. CobecenoBanue

[IpakTrueckue 3a1anus

4 Tema 4. 2 6 6 CobecenoBanne OIIK-1 |OIIK-1.1
BonHoBas OIITHKA. BrmonaeHme OIIK-1.2
WuTepdepenims u nmabopaTOpHOH PabOTHI
JTuQpakIus cBeTa.

5 Tema 5. Tomspusarus, | 2 8 10 CobecenoBanue OIIK-1 |OIIK-1.1
JIAcTIepCUs u Brinonxenue OIIK-1.2
MOTJIOIIEHHE CcBeTa. 1ab0paTOpHOI paboThI
Tonorpadus.

Texymmmii KOHTpOJIb ycreBaeMocT-1,0

6 Tema 6. Temmosoe | 2 4 8 CobecenoBanne OIIK-1 |OIIK-1.1
W3JIy4eHUE U KBAHTOBAs Brinonnenue OIIK-1.2
nmpupojia nabopaTtopHoOi paboThI
3JIEKTPOMArHUTHOTO Kontponsnas pabora
W3JTy4ICHUS.

7 Tema 7. DiemeHTH | 2 0 8 CobecenoBanue OIIK-1 |OIIK-1.1
KBaHTOBOI MEXaHUKHU. Tect OIIK-1.2

8 Tema 8. KsanroBas | 2 0 8 CobecenoBanue OIIK-1 |OIIK-1.1
JNIEKTPOHHUKA M (hHU3MKa Pedepar OIlIK-1.2
aToma.

9 Tema 9. ®dusnka | 2 2 8,84 CobecenoBanue, OIIK-1 |OIIK-1.1
aTOMHOrO  sipa H KOHTpOJIbHas paboTa OIIK-1.2
3JIEMEHTAPHBIX YaCTHII
IIpomexyrouHas arrecranus- 0,16
Wroro | 18 | 28 | 6084 |

4.3. ConepxaHue TeM IUCIUILIINHBI



Ta6muma 4. CoaeprkaHue TeM JUCITUTITIHBI

HaumeHnoBanue Copnepxanmne KoMmnerenmnus
TEMBbI JUCIUATUIHHBI
Tema 1. Buns! komebaHnit 1 UX OCHOBHBIC XapaKTepHCcTUKU. Mexannueckne U | OITK-1
TapMoHHYECKHE JJIEKTPUYCCKUE KoyieOaHus. [apMOHMYecKue KojeOaHWs U WX
KoJIe0auus U ux xapaktepuctuku. JuddepeHnnanbHoe ypaBHEHHE TapMOHHYECKHIX
XapaKTEPUCTHKH. KOJIEOaHUH. T'apmonmnueckue OCLIMJUIATOPBL: MasTHHKH,

KosieOaTenbHbIl KOHTYp. CKOpOCTh M YCKOpPEHHE T'apMOHHYECKOTO
OCHIIIIATOpa. DHEPTUS TAPMOHUICCKHIX KOJICOaHH.

CroxxeHHe TrapMOHHYECKUX KOJe0aHWH OJMHAKOBOTO HAIIPaBICHHUS.
Meron  BEKTOpHbIX auarpaMM. buenus. @u3ndyeckuil CMBICT
CIIEKTPAIBLHOTO pa3noxeHus. CloKeHUe B3aUMHO IEPIICHIUKYISIPHBIX
koneOannii. Purypsr Jlnccaxy.

Tema 2. 3aryxaromme | 3aryxatomue konebanusd. JuddepeHunanbusle ypaBHeHus konebanui | OIMTK-1

¥ BBIHYKICHHBIE NpU  HATMYUM ~ CHJIBI  TPEHUS, OMHYECKOTO  COMPOTHBIICHHUSL.
KoJe0anus. Koaddunuent 3aTyXaHus, JorapUpMHUYCCKHUI JIEKPEMEHT.
IlepeMeHHBIif TOK. Beinyxaenasie  konebanus.  JuddepeHuuaibHoe — ypaBHEHHE

KoiieOaHWH TpU  HAIMYMKM  BBIHY)XKJaomied cuisl.  Pe3oHaHc.
HdobpotHocTs. Hcmonp3oBaHme pe3oHAHCa B TEXHUKE M METOMBI
00pPBOBI C €r0 BPESIHBIMHE MTOCICICTBUSIMH.

Ilepemennsiii TOk. 3akoH Oma A8 LeONd MEPEMEHHOrO TOKA.
ConpoTuBieHHE [ENHM MEePEeMEHHOTO TOoKa. MOUIHOCTh B IIENH
NIEPEMEHHOTO TOKa. BEKTOpHBIE AuarpaMMbl TOKAa W HaNpsDKEHUU.
Pe3oHaHC TOKOB U HaNPs)KEHU.

Tema 3. Yopyrue u BonnoBoit mporecc. Buapl BonH. Mexanuueckue (ynpyrue) BoaHsl. | OITK-1
3JIEKTPOMarHUTHBIE VYpaBHEHHE IIOCKOH BOJIHBI M €€ XapaKTePUCTUKU: [UIMHA BOJIHBI,
BOJIHEI. BOJIHOBOH BEKTOp, CKOPOCTh. BosHOBOE ypaBHEHHE. DHEprus ynpyroi

BONMHBL. [IJOTHOCTP TOTOKAa SHEPTUM BONHBI (BEKTOp YMOBa).
VIHTEHCHBHOCTD BOJIHBIL.

AxycTrdeckne (3ByKOBBIC) BOJNHBI. XapaKTEPHUCTHKU 3BYKOBBIX BOJIH.
Db dexr Jomnepa. Cnoxenue ynpyrux BoyH. VHTepdepeHIus BOJH.
Crosture BOJIHBI.

OeKTpoOMarHuTHEIE BOJIHBEL. BOJIHOBOE ypaBHEHHE 3IEKTPOMarHUTHOM
BoHBI. [li10CcKas 3neKTpoMarHuTHas BOJIHA, ee cBOWCTBa. M3mydenue n
pacnpocTpaHeHHe ANIEKTPOMAarHUTHBIX BOJIH. DHeprus
3JIEKTPOMAarHUTHBIX BOJIH. Bexrop [oitnTHHra. [lxana
AJIEKTPOMarHUTHbIX BOJIH. Dddext Homnepa ais 35ieKTpOMarHUTHBIX
BosiH. KpacHoe cmenienme.

Tema 4. WNurepdepentius cBera. KorepeHTHOCTH CBETOBBIX BOJH. PasHocTh | OIIK-1
BosHoBast onTHKa. xoma. PasHocth ¢a3. ONBIT MONy4eHHWS KOTEPEHTHBIX CBETOBBIX
WnTtepdepennus u nyukoB. MuTepdepennus cBeta B ToHkMX IieHkax. Knua. Kosbna
TU(paKIus cBeTa. Herorona.

Hudpakmus  ceera. [lpunnun [roiireHca-@penens. Mertonq 30H
Openens. Judpakuns Ha omHOM menw. dudpakmuoHHAs pelieTka.
Pazpematorasi crocoOHOCTh oNTHYECKUX NpuOopoB. Jubpakius Ha
o0BeMHoOM pemetke (popmyna Bymbsda-bperros).

Tema 5. [onsipuzanus ceera. EcrecTBeHHbl cBeT. Ilonsipu3oBanHblil cBeT. | OIIK-1
Tomnstipusanusi, IMonsipuzanus npu oTpakeHUH. 3akoH bproctepa. fBieHne MBOHHOTO
JIACTIEpCHs U JyyernpenomiieHus. 3akoH Maoca.

MOTJIONIEHNE CBETA. Hucnepcus ceta. HopmanbHas 1 aHOMaJIbHAS JUCTIEPCHSI.

Tonorpadus. [Nornomenue ceeta. 3akoH byrepa-Jlambepra-beepa. Paccesiaue cpera.

MeTox nosydeHust 00beMHOT0 H300pakeHUs IPEAMETOB, OCHOBAHHBII
Ha sIBJIeHUH UHTepdepeHnn U qudpakuun ceera. [osorpadus.

Tema 6. TerutoBoe TemnoBoe wW3NydYeHHE, €ro XapakTepucTuku. 3akoH Kwupxroda. | OIIK-1
U3JIyYEeHHE U AOCONIOTHO ~ «YEpPHOE»  TeN0. 3aKOHBI TEIUIOBOTO  U3JIYYCHUS
KBAaHTOBAs IPUPOJA a0CoMIOTHO «depHOro» Tena. 3akoH Ctedana-bombimana. 3akoH
3JIEKTPOMATHUTHOrO | CHEKTPAIBHOIO  CMEIICHH Buna. Y®-karactpoda. KsanroBanme
M3y UCHHUS. n3nydenus. @opmyna [1nanka.

KBaHToBass mpupoja cBera. ODHEpPrus, Macca, HMITYyJIbC (HOTOHA.
Hasnenne csera. @OTOINEKTPHUECKUI APPEKT, ero 3aKoHBL. D dexT
Komnrona. KopnyckynsipHO-BOJHOBOH Tyaidu3M 3JIEKTPOMArHUTHOTO
M3ITYyYEHUS.

Tema 7. DieMeHTHI Kopnyckymnsipao-BosiHOBOM nyanu3m Martepun. Bosubel ge bpoitnsa. | OIIK-1
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KBAaHTOBOI OK.CTIepUMEHTAIBHOE MOJATBEPKIECHUE BOJIHOBO IIPHPOBI
MEXAHHKH. anexTpoHoB. OmbiTel [leBucona u Jxepmepa. Dddexr Basunosa-
YepeHkosa.

CooTHouleHne HeompeaeneHHocTeil [eiizenOepra s KOOpAMHAT MU
nmiynbca. COOTHOIICHHWE HEONPENENEHHOCTEH M JHEPrHu W
BpPEMEHU.

VYpasuenne llpenunrepa. J{pmxerne cBoOOTHON YacTHIBI. BomHOBas
byHkmMs u ee Quznyeckuit cmbica. Yactuna B IPSMOYTOJIBHOM
MOTEHIMANbHOH  siMe  (OmHOMepHBIM  cimydait).  KBaHTOBEII
rapMoOHHYecKui ocuusiTop. TyHHENbHBIH 3 deKT.

Tema 8. KBanToBas CnoHTaHHOE M MHAYIHPOBaHHOE M3nydeHue. Ilornomenne u ycunenune | OINK-1
3JEKTPOHUKA U U3Iy4YeHUsl BelecTBOM. KBaHTOBBIC YCHIUTEIH U TEHEPaTOphl, HX
¢usuka aToma. OCHOBHBIE JIEMEHTHI, IPUHIUI PaOOTHI. THITBI JIa3€pOB U HX OCHOBHBIC
napameTpbl. OCOO€HHOCTH JTa3ePHOTO U3IY4eHHUS.

IlocTynatsl Bopa. OKcIleprUMeHTaIbHOE MOATBEPKACHUE
JUCKPETHOCTH »HepreTuueckux ypoHed. Ombeir @panka u I'epua.
Mopaens atoma Bonopoaa o bopy.

Crpoernue aroma. KBaHTOBO-MexaHMYeckoe OINHMCaHHE aToMa
Bonopona. KeanroBele uncia. CnmH 3nektpoHa. IlpoctpaHcTBeHHOE
pacipesielieHHe 3JEKTPOHHOW IJIOTHOCTH B aTOME BOJIOpOJa B
Pa3IMYHBIX COCTOSIHUAX. OHEPreTHYeCKHH M ONTHYECKUH CIEKTPHI
aToMa BOJOPOJia.

Tema 9. ®usnka MHOT03JIEKTPOHHBIM  aTOM. 3aloJIHEHUE JJIEKTPOHHBIX 000j04eK. | OIIK-1
ATOMHOTO S/Ipa 1 [punuun ITaynu. KBanToBO-MEXaHUYECKOE 000CHOBaHHE
BIIEMEHTAPHBIX MEPUOANYHOCTA XMMHYECKHUX CBOMCTB DJEMEHTOB. PEHTreHOBCKOe

JaCTHII u3NydyeHue. MoneKkyJspHble CIEKTPBHI.

CocraB snpa. BzauMoneiicTBHe HYKIOHOB M IIOHATHE 00 SIAEPHBIX
cunax. EcrecTBeHHas pagwoakTHBHOCTB. JHeprus cBs3u. Jledekt
Macchl. KamenbHast Mojenb sjpa. 3aKOH paguOaKTUBHOTO CMEIICHHUSI.
3aKkOoH pagnoakTHBHOTO pacmama. OOBACHCHHWE O-U3IYYCHHUS, Y-
uznydenus. [lomne siaepHbIX CHIL.

Peaknmn mpeBpamieHus HyKIOHOB. OTKpeITHE TpoToHA. OTKpHITHE
HelTpoHa. OTKpbITHE HEUTPUHO. OOBSICHEHHE B-H3ITyUeHUS.

SAnepHble peakmum cuHTe3a. SmepHble peaknuu aeneHus. llemHas
peakuus JelieHus ypaHa.

OneMeHTapHbIe YacTUlbl. X kinaccudukanus. Bumsl B3anMoaedcTBus
ajeMeHTapHbIX 4acTull. Kocmudeckue nyun. Me3onsl. YacTuibl u
agTrmdacturpl.  OOpa3oBaHWE W YHHUYTOKEHHWE  JIIEKTPOHHO-
MO3UTPOHHBIX Map. KBapKu H IIIOOHBI.

4.4. ConeprkaHue 3aHATUN CEMHUHAPCKOIO THIA

Tabmuua 5. Conepxanue 1a00paTOPHBIX 3aHATUI

B tom gmcie wacor
Ne Tembl N M
Temartnka 1abOpaTOPHBIX 3aHATHI Bcero gacos MPaKTUIECKOH
JVCTIUATUTAHBI
MOJITOTOBKH
Jlaboparopnas pabota Ne 1. Onpenenenne 4 2
Tema 1 koa(durmenTa xe€ctroctu U Moayiist KOHra metogoM
NPY>KHHHOTO MasTHUKA.
Tema 3 Jlabopatopnast padota Ne 2. Onpeznenenue CKOpOCTH 4 2
3ByKa B BO3/J[yX€ PE30HAHCHBIM METOIOM.
Tema 3 Jlaboparopras pabota Ne 3. Onpenenenue moxazaress 4 2
asimabaThl 0 CKOPOCTH 3BYKa B BO3/IyXe
JlabopatopHnas pabota Ne 4. OnpeneneHre OTHOICHHS 4 2
Tema 3 Cp/Cy JJIs BO3/TyXa C TIOMOIIBIO SIBJICHUS 3BYKOBOTO
pe3oHaHca.
Jlaboparopuas pabota Ne 5. OnpeneneHue mokasaress 4 2
Tema 4 MPEIOMIICHHS KUJIKOCTH C OMOUIBIO JIA00PATOPHOTO
naTepdepomeTpa.
Tema 4 Jlabopatopnast padota Ne 6. Onpeznenenue paanyca 4 2
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KPHUBU3HBI JIMH3BI C ITIOMOMIBIO KOJICI] HeroTona.

JlaGoparopras padota Ne 7. 3aBUCUMOCTB TIOKa3aTels 4 2
MPEJIOMIICHUS BO3ITyXa OT JaBIICHHUS.

Tema 4

JlabopatopHnas padota Ne 8. OnpenencHue 4 2
KOHI[CHTPAIMH Caxapa C MOMOIIbI0 caxapruMeTpa.

Tema 5

JlabopatopHas pabota Ne 9. 3axon Bprocrepa u 3akoH 4 2

Tema 5 Majmoca.

Jlabopatopnast padota Ne 10. MaruuTHOe BpaieHne 4 2

Tema 5
TUTOCKOCTH ToJisipu3anuu ceera (3ddexr dapanes).

JlabopatopHras pabota Ne 11. @oToKomOpUMETpHUIECKOE 6 4
Tema 5 ONpEENICHUE KOHIICHTPALHU IPUMECEH TKEIBIX
METAJIOB B BOJIE.

JlabopatopHras pabota Ne 12. OnpeneneHue CTeeHn 6 4
Tema 6 4epHOTHI BOJIb()paMa Ha ocHOBe 3akoHa Credana-
Bonbumana.

JlabopatopHnas padota Ne 13. MccnenoBanue 6 4

Tema 6 .
CHEKTPaIbHOW YYBCTBUTEIBHOCTH (POTOCOTIPOTHUBIICHUSI.

JlabopatopHras pabota Ne 14. OnpeneneHue SHEPTUN Y— 6 4
Tema 9 KBaHTa PaJIMOAKTUBHOTO M3JIyYeHHUs U30TOIa KOOasbTa-

60.

Bcero: 64 36

5. IlepeyeHb Yy4eOHO-METOAMYECKOr0 oO0ecreYeHHs] CAMOCTOATENbHOH PadoThI
00y4YaKIIUXCS M0 TUCHHILINHE

DOnexTpoHHbIA yueOHbIH Kype «[Ipuknannas ¢usuka» B cucreme Moodle [D1eKTpoHHBIH
pecypc]. Pexxum noctyna: https://moodle.rshu.ru/enrol/index.php?id=3733

6. OneHOYHBIE CPEACTBA /ISl TEKYIIEro KOHTPOJIS YCIIeBAEMOCTH U MPOMEKYTOYHOM
aTTecTally 10 UTOraM OCBOCHHS M CHHUIJIMHbI

VYyer ycrieBaeMoCTH 00y4arolerocs 1no JUCIUILUIMHE ocyecTBiusercsa no 100-0annbHoit
HIKae.

Tabnuua 6. Yuér ycreBaeMocTH 00y4aroierocs no JUCUUIUINHE

Komnuue
Yuer ycneBaeMoCTH
CTBO 0ayyioB
— MakcuMmanbHOE KOJIMIECTBO OAJIJIOB MO AUCHIUTUIMHE 332 OJIMH CEMECTP 100
— MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 BBHITIOJIHEHUE BCEX BHJIOB TEKYIIETO KOHTPOJIS: 100
B TOM 4HCI€ MaKCHUMajJbHOE KOJMYECTBO OallJloB 3a MPOXOXKACHHE MPOMEKYTOUHON 20
arTecTalun

6.1. Texymmii KOHTPOIb

3a)1aH1/151, MCTOJHKA BBIIIOJITHCHHUA W KPUTCPHUU OLCHUBAHHUA TCEKYIIECTO KOHTPOJIA I10
pa3aciiaM JUCIUILIANHBI TIPEACTABJICHLI B CDOHI[C OICHOYHBIX CPCACTB IO ,[[aHHOﬁ JHUCIUITIIINHC.

6.2. IIpoMexxyTOUuHas aTTecTalus
[lepeueHs BOMPOCOB M KPUTEPUH OIECHMBAHUS OTBETOB HA BOMPOCHI B OMIIETE MO TeMaM
JICITUTUTAHBI TIpeicTaBiIeHbl B DOH/IE OIEHOYHBIX CPEJICTB 10 JaHHOW JUCIUILIAHE.

d)opMa HpOMC)KyTO‘-IHOfI aTTeCTalnvu 110 JUCHHUIIIIMHE: 3a4CT.
d)opMa IMPOBCACHUA 3a4UCTa: OTBCT HA OAWH BOITPOC YCTHO.
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6.3. baiibHO-peUTUHTOBAsI CUCTEMA OIICHUBAHUS

Tabnuua 7. Pactipenenenue 0anioB mo BuaaM yueOHOM paboThl

Bup yueGHO paboThI, 32 KOTOPYIO CTAaBATCS OaJUIBI Bamrer

Texymuuii KOHTPOJIb: 0-100
B TOM YHCJIC TIPOMEKYTOUHAS aTTECTAIINS 0-20
Hroro: 100

Ta6muma 7.1. Pacnpenenenue 6amioB Mo TeKyeMy KOHTPOIIO

Ne | Bun pabot | Min | Max
1. O0s3aTenpHast YacTh

1.1. Texymmii KOHTPOJIb YCIIEBAEMOCTH IO MPOBEPKE CHOPMUPOBAHHOCTU OCTATOYHBIX | 2 4
3HAHUH

1.1.1 | Tecr 2 4
(Min — 30-49% npaBuiabHBIX 0TBETOB, MaX -85-100% MpaBUIIBHBIX OTBETOB)

1.2. Brmonrenune npaktudeckux padot Ne 1 — 14: 16 36

1.2.1. | JlaboparopHas pabora Ne 1. Onpenencare KodpuIreHTa KECTKOCTH M MOy | 1 2
IOHTra METOIOM IPYKUHHOTO MasTHUKA.

1.2.2 | Jlaboparopuast pabora Ne 2. OmpenelieHHE CKOPOCTH 3ByKa B BO3IyXe 0 1
PE30HAHCHBIM METOJIOM.

1.2.3 | JlaboparopHast pabota Ne 3. OmpenesneHue mokaszarens anuadaThl MO CKOpocTd | 1 2
3BYKa B BO3JIyXe

1.2.4 | JlabopatopHas pabora Ne 4. OmnpeneneHue OTHOLICHHUS Cp/Cy U BO3AyXa C 1 2
MTOMOIIBIO SIBJICHUS 3BYKOBOTO PE30HAHCA.

1.2.5 | JlaboparopHas pabora Ne 5. OnpeznencHue mokasaTess MPEIOMIICHUS KUIKOCTH C 1 2
MOMOIIIBIO JIA00OPATOPHOTO HHTEpdhepomMeTpa.

1.2.6 | Jlaboparophast padota Ne 6. OnpeneneHnue paanyca KpUBU3HBI JIMH3bI C TIOMOIIBIO | 0 1
konen HproToHa.

1.2.7 | JlaboparopHas pabota Ne 7. 3aBHCHMOCTh MOKa3aTellsl MPETOMIICHHS BO3IyXa OT | 1 2
JIABJICHUSL.

1.2.8 | Jlaboparopuast pabora Ne 8. OmpeneneHue KOHIICHTPAI[MM caxapa C OMOIIBIO 1 2
caxapuMeTpa.

1.2.9 | JlabopatopHas pabota Ne 9. 3axon bprocrepa n 3akoH Maioca. 1 2

1.2.10 | Jlaboparopuast padora Ne 10. MarHuTHOE BpaIlCHHE IUIOCKOCTH MOJISPU3AIUU 1 2
cera (3 dext Dapanest).

1.2.11 | JlaboparopHas pabora Ne 11. DOTOKONIOpPUMETPHUUECKOE  OMpEACICHUE 1 2
KOHIICHTPAINH IPUMECEH TSDKEIBIX METaJJIOB B BOJIC.

1.2.12 | JlaboparopHast padora Ne 12. OmpeneneHue CTENCHH YEPHOTHI BOJb(ppaMa Ha 1 2
ocHoBe 3akoHa Credana-bosibiMana.

1.2.13 | JlaboparopHast pabora Ne 13. HccrnemoBaHue CHEKTPaIbHONW YyBCTBUTEIBLHOCTH 1 2
(hoTOCONPOTHBIICHHUS.

1.2.14 | JlaboparopHast pabora Ne 14. OmpeneneHue SHEPIUU y—KBaHTa PaIHMOAKTHBHOIO 1 2
W3ITYYEHHs H30Toma KobamsTa-60.

1.2.15 | CobecenoBanue 0 3

1.2.16 | Pedepatsl o TeMaM AUCIUIUIMHEI (He 60JI€e OTHOTO) 0 2

1.2.17 | TpakTrueckue 3aaHus 0 2

1.2.18 | KonrponbHas padboTa 0 3

Hroro 6amoB o 00s3aTeTbHON YacTH 18 40

2. BapuatnBHas 9acTh

2.1. TpeHnpoBOYHEIE 3aJaHUS

2.1.1. | Tecr (TIOBBILICHHBIH YPOBEHb CIIOKHOCTH) 5 20

2.2. Hayunplii nokian Ha cryjgendeckoil koHdepeHuun «MIMMOOI'U» (we Oonee | 3 25
JIBYX)

2.3. Yyactue B pabote kiydoa « MUDy 1 5

2.4. VYuacTue B 0JMMIIHAJIEC 10 MATEMATHKE

24.1. ydactue 2 5

2.4.2. pusep 2 31

2.5. [TyOnukanys B MHACKCUPYEMOM JKypHaJIe




25.1. COBMECTHO C IIpenoiaBaTeneM 3 10
2.5.2. CaMOCTOSITENILHO 1 34
2.6. AxcenepannoHHas nporpamma/npoekt PocMononéxu
2.6.1. y4yacTue 1 10
2.6.2. TpaHT 2 30
[TpomexyTouHas aTTecTalnys N0 JUCHHUIUIMHE (3a4eT) 0 20
Hroro 6auioB no BapuaTHBHOW YacTh 22 60
Htoro 6amioB no TUCLIUIIMHE 40 100

Tab6muma 7.2. KonBepramnus 6ai0B B UTOTOBYIO OIICHKY

OreHka Bamsr
3auTeHo 40-100
Heszaureno 0-39

7. MeToauveckne peKOMeHIAUMHU 1JI51 00y4aIoIMXCH M0 OCBOCHUIO M CUMILIUHbBI

Meroandeckue pEeKOMEHJAIMM KO BCEM BHAAM ayJUTOPHBIX 3aHATHUH, a TaKkKe
METOJMYECKHE PEKOMEHJIAIMU 0 OPraHu3allih CaMOCTOSITENbHOM paboThl, B TOM YHCIE IO
MOATOTOBKE K TEKYIIEMY KOHTPOJIO U MPOMEKYTOYHOM aTTECTAIMU MOTYT OBITh MPEJICTABICHBI
B MeTondyeckux peKoOMEeHAAUIX A1 00YJaroImUXCsl 0 OCBOCHHIO AUCUUIIINHBI «[Ipukmannas
buzukar.

8. YuedHo-MeToaMuYeckoe U HH(POPMALMOHHOE 00eceuYeHHue TUCIUIINHBI

8.1. I[lepeueHb OCHOBHOM U JONIOJIHUTEIBHON YUEOHOM JINTEPATYPhI

OcHoBHas nuTeparypa

1. Jy6numes, F0. H. Kone6anus u BonHs! : yuebHoe nocobue / 0. H. JlyOnues.
— 2-¢ m31., nepepad. — Cankr-IletepOypr : Jlanb, 2022. — 384 c.

2. Kanureesckuii, H. 1. Bonnosas ontuka : yueonuk / H. Y. Kanureesckuii. — 5-e
u3n. — Cankt-IlerepOypr : Jlanb, 2022. — 480 c.

3. Mapruncon, JI. K. KBantoBas ¢usuka : yaednoe nocodue / JI. K. Maptuncos, E.

B. CmupHOB. — 5-¢ m371., ucnip. — Mocksa : U3n-Bo MI'TY um. H. 3. baymana, 2021. — 526
c.

4, ["aBpuiios, C. [1. ®usnka sneMeHTapHbIX yacTull : yueoHnoe nocooue / C. I1.
["aBpuros, FO. A. T'opoxoBaTckuit. — 3-¢ u3., ucnp. u non. — Cankt-IlerepOypr : M3a-Bo
PTTIY um. A. U. I'epuena, 2022. — 153 c.

S. K.b. Kansn. Kypc o6mieit pusuxu: Yue6Hoe nocodue - M.: KYPC: HUL] MTHOPA-
M, 2014. - 360 c. YuebHoe nmocobue IbC Znanium.com (http://znanium.com).

JlononHUTENRHAS IUTEPATYypa

1. ®oxun C.A., bapmacoBa A.M., MamaeB M.A. OOpaboTka pe3ylbTaTOB HM3MEpPEHHUN
GU3UYECKUX BEIMUMH. Y4eOHOe mocooue sl 1abopaTopHOro mpakTukyma mno ¢usuke. - CII0.:
W3a. PITMY, 2009. — 62 c.

2. AIl. boGpoBckuii u ap. JlabGopaTOpHBIN NpaKTUKyM MO TUCHHIUIHHE «Du3nuKay.
Paznensr «Ontuka» u «Snepuas pusukay. — CI16.: Uzn. PITMY, 2016. - 112 c.

3. benoB M.M. u ap. JlaGopatopHslii mpakTUKyM 1o aucuuruinie “@usuka”’. Kype I, 1. —
CIIG.: m3n. PITMY, 2010. - 58 c.

4. bapmacoB A.B., Xonmoropos B.E. Kypc obmieit ¢pusukn s npupoononb3oBaTeneii.
Kone6anus u Bonnsl // CIIb.: BXB-Iletepoypr, 2009. — 256 c.

5. KontponpsHas pabora no mucuurumnae «dusuka». Paznen «KonebaHust U BOJHB) MO
pen. Hemssenkoit .B. — CII6.: 3. PITMY, 2007.



6. KontponbHas pabora no nuctuminae «®@usuka». Pa3nen «BomHbl B ynpyrux cpenax.
BonnoBas ontuka: uaTepdepenuns, 1udpakuus U Noaspusanus ceeray noxa pen. booposckoro
A1l — CIIG.: U3n. PTTMY, 2004.

7. KonrtponbHas pabora mo aucuuminHe «®Pusuka». Pazmen «TemnmoBoe wu3imydeHHe.
KBanToBas mpupojaa ceera» noj pea. booposckoro A.I1. — CII6.: U3a. PITMY, 2005.

8 KonrpomnbHas pabdora no aucuuminie «dusuka». Paznen «Pu3uka aToMOB U aTOMHBIX
saep. DineMeHTapHble yacTuibl. OCHOBBI KBAaHTOBOW MeXaHUKW» Mo pen. booposckoro A.IL. —
CII6.: Uzn. PTTMY, 2002.

9. CaBuna, O. A. TecroBble 3afaHus C pEHICHUSAMH IO MaTeMaTHKe M (U3HKe
[OnexTponnsiii pecypc] / O. A. CasBuna, E. U. Tpodpumona. - Ener: ET'Y um. 1. A. Bynuna,
2002. - 89 c. - Pesxum mocryma: http://www.znanium.com/

CagenbeB U.B. Kypc obmieit pusuku. Knuru 1-5. — M.: Hayka. @usmartaut. 2009.

10. Tpodumona T.U. Kypc dbuszuku: Ydebd. mocodue st By30B. — 7-€ H31., cTep. — M.:
Bricmas mxoira, 2008.

11. ®pumr C.3., Tumopea A.B. Kypc obmeit ¢pusuxu. Kuuru 1-3. — M.: Jlanp-Tpeiin.
2006.

12. Bonpkenmreitn B.C. «CoopHUK 3a1a4 110 obmeMy kypcy usukm» — 2005.

8.2. [lepeuens pecypcoB HHGOPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHO ceTn "MHTepHeT"

1. http://pskgu.ru/ebooks/okphyzikc.html Yue6Hbie mocobus mo oOIieH usuke.

2. http://h91102a0.bget.ru/elBook/Titul.htm Muxmeesa E.FO., Conosvesa O.I1. ®usnka
TBEPJOro Tela. JNeKTpoHHOoe yueObHoe nocodue - r.p. Ne 2011620517. 2011 r.

3. http://pskqu.ru/ebooks/tf.html . Teopernueckas pusuka.

4. http://physics.nad.ru/ - ¢pusuka B aHUMAIUAX

5. http://dmitryukts.narod.ru/kopilka/video.html- onbiTel o dusnke.

6. http://lectoriy.mipt.ru/lecture?category=Physics&lecturer Bumeonekuuu ¥ OTKPBITBIC
obpasoBarenbubie MaTepuansl PuzTexa. Jlekiuu no dOusuke.

8.3. Ilepeuens nmporpaMMHOTO 0O€CTICUCHHUS

1. ®daitnoBbeIid apxuBaTop: 7-zip [DNIEeKTpoHHBIHN pecypc]. Pexxum moctyma:
https://www.7-zip.org/

2. ®aiinoBsiil MeHeKep: Far-manager [ DnekTpoHHbIH pecypc]. Pexxum noctymna:
https://farmanager.com/

3. Oducnsrii maket: OpenOffice [DnexTponHslii pecypc]. Pexum gocryna:
https://www.openoffice.org/ru/

8.4. IlepeueHp MHPOPMAITMOHHBIX CITPABOYHBIX CHCTEM

1. DnexrponHas 6ubmmoreka IbC «Znaniumy (http://znanium.com/)

2. Dnextponnas oudimoreka DbC «tOpaiit» (https://biblio-online.ru/)

3. WudopmainmoHHas cHUCTeMa JO0CTyla K POCCHICKUM (HU3UYECKHM IKypHalIaM |
0030pam

BUHUTU PAH (http://www/Viniti.ru).

8.5. [lepeuens npodeccuoHambHBIX 0a3 TaHHBIX

1. Hayunas snexrponnas oudnnoreka eLIBRARY.RU - https://www.elibrary.ru/
2. OnektpoHHas 6ubanoreynas cucrema PITMY «'napomereoOnmnaitny -
http://elib.rshu.ru/

9. MarepuaibHO-TEXHUYECKOe O0ecneyeHne I CUUIIUHbI
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VYuebHasg ayauropus A NPOBEACHMS 3aHATHH JIEKIIMOHHOTO THUIA — YKOMIUIEKTOBAaHA
crienuanu3upoBanHoi (yueOHOM) meOenbio, HabOpOM JEMOHCTPAIIMOHHOTO 00OpYyIOBaHUS M
y4eOHO-HaIrMAAHBIMM ~ [TOCOOMsAMH,  OOECHEUMBAIOIIMMU  TEMaTHMUYECKUE  WIUTIOCTPALUH,
COOTBETCTBYIOIIME pab0UnM y4eOHBIM MPOTrpaMMaM TUCIHILIHH (MOIYJIeH).

VYuebHas ayauTopus Uil NPOBEICHHS 3aHATHH CEMHUHApCKOrO THIA - YKOMIUIEKTOBAaHA
CHeHUATU3UPOBAHHON (yueOHOIT) MeOebio, TEXHUYECKUMH CPEICTBAMH O0Y4EHUS, CITyKAIIUMHU
JUIs IpeJCTaBIeHNs yueOHOM nHpopManuu.

JlaGoparopusi ONTUKU U SIAEPHON (PU3UKM — YKOMIUIEKTOBAHBI CIEHUAIU3UPOBAHHON
(yueOHoIT) mMebenbro, nmpubopaMu, 000pyI0BaHUEM, JIAOOPATOPHBIMH YCTAaHOBKAMHM, CTEHIAMH,
TEXHUYECKUMU CPEACTBAMU 00Y4EHUS JIUIs IPOBEICHHUS JTa00PaTOPHBIX padoT.

VuebHas ayauTopusi Uil TPYNNOBBIX W HMHAMBUIYalbHbIX KOHCYJIbTALUH -
YKOMIUIEKTOBaHA CICIUATU3MPOBAaHHON (y4eOHOH) MeOenblo, TEXHHUUYECKUMH CpelICTBAaMH
00y4eHMs], CIIyKAIlUMU /7S IPEe/ICTaBIeHUs yueOHOH HH(pOpMaIuy.

VYuebHas ayauTopus JUISI TEKYIIero KOHTPOJS W TPOMEXKYTOYHOM aTTecTalu -
YKOMIUIEKTOBaHA CIELUATU3UPOBAaHHON (yueOHOI) MeOenbro, TEeXHMYECKHMMH CpPeICTBaMU
00y4eHus, CIIy>KalUMU JJIs1 IPEICTaBIeHUs yueOHOU HH(OpMaLIUK.

ITomerieHue A CaMOCTOATENBHOM pabOThl — YKOMIUIEKTOBAHO CIIELUAIN3UPOBAHHON
(yueOHOI1) MeOenbio, OCHANICHO KOMIBIOTEPHOH TEXHUKOH C BO3MOXKHOCTHIO TOJKIIOYCHHS K
cetu "MHTepHeT" U 00ecrneyeHo JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHYIO
Cpelly OpraHu3aluu

10. OcodeHHOCTH OCBOCHHS AUCHUIIJIMHBI 1JIsI HHBAJIMAOB U JIUIl ¢ OrPAHNYICHHBIMHA
BO3MOKHOCTAAMH 310POBbA

OOyuenne O0O0ydarOLIMXCSd C OrPAaHUYEHHBIMHM BO3MOXKHOCTSMHU  3[I0POBbS  IIPH
HEOOXOIMMOCTH OCYIIECTBJIICTCS HAa OCHOBE aJaNTHPOBAHHOW paboueil mporpamMMsl C
UCTOJIb30BAaHUEM  CHENMAJbHBIX METOJO0B OOy4eHHUS M JAUJAKTHYECKHMX MaTepHasos,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEH NCUXO(U3UYECKOTO pa3BUTUSA, WHIMBUIYaTbHBIX
BO3MOYKHOCTEH U COCTOSHUS 3710POBbs TAKMX 00ydaronmxcs (00ydaromierocs).

IIpu omnpenenenun GopMbl TPOBENCHHUS 3aHATHH C  O0y4YaroUUMCSI-UHBAINIOM
YUUTBIBAIOTCSI PEKOMEHJAIMU, COZEpKalliecs B MHAMBUIYAIbHOM MporpamMme peaduinTaluu
WHBaJIN/1a, OTHOCUTEIBLHO PEKOMEHI0BAaHHBIX YCIOBUN U BUAOB TpyAa.

ITpu HEOOX0AUMOCTH AJIs1 0OYUAIOIIMXCS U3 YMCIIa UHBAIMIOB U JIUI] C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMHU 3JI0pPOBbSI CO3JIAIOTCS CIielUalbHble paboune MecTa ¢ Y4eTOM HapyLIEeHHBIX
(GyHKUIUN ¥ OTpaHUYEHUH J)KU3HEAESITEeIbHOCTH.

11. BO03MOKHOCTP NPHMMEHEHHSI JJICKTPOHHOr0 OOy4YeHHs] W JMCTAHIHMOHHBIX
0o0pa3oBaTe/IbHbIX TEXHOJIOTHI

HI/ICHI/IHJ'H/IHa MOXKET PCAaIU30BBIBATHCA C IMPHUMEHCHUCEM OJJICKTPOHHOI'O 06yquI/1$[ n
JAUCTaHIIMOHHBIX O6pa3OBaTeJIBHLIX TEXHOJIOTHA.
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