MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA ®U3UKU

OJOBPEHO
YMC UDTIE Ipotokon Ne545-2/1 ot 28.08.2024 .
YMC UUKC IIporokoa Ne§/1/2025 ot 25.08.2025 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

®U3HKA (OIITUKA U OCHOBBI KBAHTOBOI MEXAHUKH)

Hampasiienue moarotoBku [1] 10.03.01 MadopmarmonHast 6€301aCHOCTh

(cIerManbHOCTD) [2] 09.03.01 MudopmaTrka 1 BEIYUCITUTEIIbHAS TEXHUKA
[3] 01.03.02 IlpuknanHas MaTemMaTuka U HHGOpMaTHKA
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AHHOTAIUA

OCHOBHBIMH TEJISIMA OCBOCHHS YI€OHOW TUCIUIUIMHEI SIBISIETCS (DOPMHUPOBAHKE Y CTY/ICHTOB
LIEJIOCTHOW CUCTEMBI B3IJISIIOB Ha YCTPOMCTBO OKPY)KAIOIIETO MHUpPA, HAYYHOTO METO/A MBIIUIEHMUS,
JIeMOHCTpanus BeAylleld poiin (U3UKM B Ipolecce IMO3HAHUS MHpa. B pesynbraTe OCBOSHUS
JUCHUIUIUHBI CTYJEHT JOJDKEH MOJYyYUTh 3HAHMUS N0 OCHOBHBIM MOHSTHSM W 3aKOHAM BOJIHOBBIX
SIBJIGHUHM, T€OMETPUYECKON M BOJIHOBOM ONTHKHU, YMETh BBISBIATH (PU3NUYECKYIO CYIIHOCTDb SIBICHUI U
MIPOLIECCOB, MPUMEHSAThH U UCIOJIb30BaTh OCHOBHBIE 3aKOHBI U YPaBHEHUS JJI PELIECHUS MPAKTUYECKUX
3a/1a4, BJIAJIETh CIIOCOOAMHU HAaXOXKICHMS MPAKTHUECKON U TeopeTHYecKoil mHpopManuu B y4eOHOI,
Hay4YHOW U CIIPaBOYHOI JINTEpAType, a TAKKE HAaBbIKAMH MATEMaTUYECKUX PACUETOB 10 HaWJICHHBIM
dopmynam u 3aBucuMocTsM. [IpernogaBanue Kypca peainzyercs 4epe3 CIeIyIoIue 3aHATHs: JIEKIUU
Y NIPaKTUYECKUE 3aHATHSI.

1. EJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHUATIIMHBI

LlenssMu ocBOeHHsI y4eOHON AMCHIUIUIMHBI SBISCTCS (POPMHUPOBAHUE Y CTYACHTOB IEIOCTHOM
CUCTEMBI B3IVIJ0B Ha YCTPONCTBO OKPY)KAIOILErO0 MHUPA, UCIOJb3Yys M3BECTHBIE HKCIEPUMEHTAIbHBI
GdakTel M TEOpeTHYECKHE  BO33peHUs, copMUpOBaTH  HAy4HbIi  METOX  MBILUICHUS,
IIPOJEMOHCTPUPOBATH BEIYLIYIO POJib (PU3MKHU B MpoOLECCe MO3HAHUS MHUpA, [OKa3aTh BCEOOIIHOCTh
(bu3MYecKrX 3aKOHOB M UX CIPABEJIMBOCTh B )KMBOI M HEXHBOM npupojie. B mpornecce npenojaBaHust
JUCLUILIMHBI JAIOTCS OCHOBBI 3HAHUM 110 pa3jienaM JaHHOTO Kypca HEOOXOAUMBbIE JJIsl UCIIOJIb30BaHUs
B IOCIEIYIOIUX CHELKYypcax, JU00 Ul CaMOCTOATENbHOM MCCIIENOBAaTENIbCKON NeATEIbHOCTH. Y
CTYIeHTOB (DOPMHUPYIOTCS 3HAHHS U YMEHUS PElIaTh KadyeCTBEHHBIC M KOJHMYECTBEHHBIC (DU3MUYECKHE
3aJjaud, AaHAIM3MPOBATh W HAXOJUTh METOABl pEHICHUs (U3NYECKUX TPOOJIeM, pa3BUBAIOTCS
CIOCOOHOCTH U MHTEPEC K CAMOCTOSATEIIbHOMY MBIIIJICHUIO U TBOPUECKON JEATEIbHOCTH.

2. MECTO YYEBHOM JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

Jns ocBOEHUsT NUCUMIUIMHBI MCIOJB3YIOTCS 3HAHWS, YMEHUS M BHJIBl JEATEIbHOCTH,
cOpMHUPOBAHHBIE Y CTYACHTOB B Mpeeiax MporpaMmbl MIKOIBHOTO Kypca (U3WKH U MaTeMaTHUKU
(kak MUHUMYM — Ha 06a30BoM ypoBHe). Taxke sl OCBOCHHS JUCIHUIUIMHBI UCIOJB3YIOTCS 3HAHUS,
YMEHUS W BBl JCATEIBHOCTH, C(HOPMUPOBAHHBIE CTYACHTAMU B XOJI€ H3yYEHUS UCHUILIAH
«Mexanukay, "TepMoauHaMuKa 1 BOJIHBI", « ITIEKTPUUYECTBO U MAaTHETU3M.

OcBoeHrEe JaHHOW MUCHUILTUHBI SBISIETCS 0a30i ISl MOCIENYIOMEro U3YYeHUs! CTYIEeHTaMU
CIIEIKYPCOB, a TAaK)K€ CMEXHBIX TUCIUIUIMH. 3HAHUS €€ MaTEPHAIIOB HEOOXOAUMBI MPHU MPAKTHUECKOM
paboTe BBIMTYCKHUKOB MO CIEIUATBHOCTH M CAMOCTOSITEIbHON HCCIeI0BATENbCKOM e TEIbHOCTH.

3. ®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KOJI U HAUMCECHOBaAHUEC KO}I U HAUMCHOBAHMEC HHINKATOPA JOCTUKCHUA
KOMIETeHIUH KOMIETEeHIHH
YK-111, 2, 3] — Cnocoben 3-YK-111, 2, 3] — 3uarb: MeToAMKH cOOpa U 00pabOTKH

OCYILIECTBIIATh IIOUCK, KPUTUYECKHM UH(OPMALINH; aKTyaJIbHbIe POCCUHCKUE U 3apyOeKHbIe




aHaJIN3 U CHHTE3 HH(POPMAIIHUH,
MPUMEHATh CUCTEMHBIN MTOAXO IS
peIIeHHsI TOCTABJICHHBIX 3a/1a4

YKE-1[1, 2, 3] — Cniocoben
UCIIOJIb30BaTh 3HAHUS
eCTeCTBeHHOHay‘-IHBIX JUCHUIIINH,
HPUMEHSATH METO/IbI
MaTEMaTHYECKOI0 aHaJIn3a U
MOJEIMPOBAHMS, TEOPETUIECKOTO U
HKCIIEPUMEHTAILHOTO UCCIIEA0BAHMS
B [IOCTABJICHHBIX 337a4ax

HUCTOYHHMKHU HH(}OopMaIuu B chepe npodeccuoHanTbHON
JESITeIbHOCTH; METOJ] CHCTEMHOTO aHaJIn3a

V-VK-1[1, 2, 3] — YMeTh: NpUMEHSATh METOAUKH IIOUCKA,
cOopa u 006paboTku HH(HOPMAIIUU; OCYIIECTBIATh
KPUTHYECKHI aHAIIN3 U CUHTE3 HH()OpMaIUK, OJYyICHHOU U3
pa3HbIX HCTOYHUKOB

B-VK-1[1, 2, 3] — Bnagers: MeTO1aMu MOKCKa, cOOpa U
00pabOTKH, KPUTUUECKOTO aHAIN3a U CUHTE3a HH(opMaIumy;
METOJAMKON CHCTEMHOTO TOAX0/Ia JUTSl PEIICHHS
MOCTABJICHHBIX 3314

3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JIUCIUTUIHH, METOIbI
MaTEeMaTHYECKOTO aHAIN3a U MOJICTTHPOBAHUS,
TEOPETUYECKOTO U IKCIIEPHUMEHTAIBLHOTO NCCIICIOBAHMS
V-VKE-1[1, 2, 3] — ymMeTh: UCIIOIB30BATh MATEMATHUECKUE
METO/IbI B TEXHHYECKHUX MPUIOKCHHIX, PACCUMTHIBATH
OCHOBHBIC YUCIIOBBIC XapaKTEPUCTUKHU CIIyYaHHBIX BEIIMYHH,
pelaTh OCHOBHBIC 3a/1a4M MAaTEMaTHYECKOM CTaTUCTHKH;
peliaTh TUIIOBBIC PACYCTHBIC 3a1aUn

B-VKE-1 [1, 2, 3] — B1aaeTh: METOJaMH MAaTEMAaTHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS; METOJIJAMU PEIICHHMS 3a/1a4
aHaJIM3a M pacyeTa XapaKTEePUCTUK (PU3UUIECKHX CHCTEM,
OCHOBHBIMH ITPHEMaMHU 00pabOTKHU IKCIIEPUMEHTAIbHBIX
JIAaHHBIX, METOIaMH PAOOTHI C MPUKIIATHBIMHU IPOTPAMMHBIMU
POAYKTaMH

4. BOCIIMTATEJIbHBINA MMOTEHITAAJ JUCITATLIIAHBI

HanpasyieHusi/uie1u BOCHUTAHUS
NHTennexTyanibHOE BOCIIUTAHHE

3agaun BocnuTaHus (Koa)
Coznanue ycinoBuii, 00eCreynBaroIINX,
bopmHpoBaHUE KYIbTYpbl yMCTBEHHOTO Tpyaa (B11)

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILINHBI

Paznienbl yueOHOM TUCIMITIIMHBL, UX 00BEM, CPOKU U3YUEeHHUS U POPMBI KOHTPOJIS:
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4 Cemecmp

1 | Ontuka 1-8 12/16/0 K.p-8 25 K-8 3-VK-1,




(20) V-VK-1,
B-VK-1,

3-VKE-1,
V-VKE-1,
B-YKE-1

2 OCHOBBI kBaHToBOM | 9-15 | 12/14/0 K.p-15 25 KU-15 | 3-YK-1,
MEXaHHUKHU (20) V-VK-1,
B-YK-1,
3-VKE-1,
V-YKE-1,
B-YKE-1

Hmoezo 3a 4 Cemecmp 24/30/0 50

KoHTpoJibHbIE 50 C) 3-YK-1,
Meponpusitusi 3a 4 V-VK-1,
CemecTtp B-VK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1

* — COKpaIIeHHOEe HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U
(w1m) PK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTALUU Pa3eiioB:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHUE
KN KoHTpoJIb 110 uTOram
K.p KonrtposnbHas padora
5 OKk3aMeH
KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | [Ip./cem., | JIab.,
qac. yac. Jac.
4 Cemecmp 24 30 0
1-8 OnTuka 12 16 0
1-2 I'eomeTpuueckasi onTuka. Bcero aynutopHbIX yacoB
I'eomeTprueckas onTrka U €€ 3akoHbl. OTHOCUTENBHBIN U 3 ‘ 4 ‘ 0
a0COJIOTHBIN MOKa3aTeNb NPeIoMIIEHUs. SIBIeHUE TOTHOTO Omnnaiin
BHYTPEHHETO OTPAKEHHUs U €ro npuMeHenue. [Ipuannn 0 0 0
I'torirenca. IIpunnun depMa U BEIBOJ U3 HETO 3aKOHOB
reOMETPUYECKON ONTUKH. PacripocTpanenue myda B cpesie ¢
IIEPEMEHHBIM [10Ka3aTeNIEM IPEIOMIICHUS.
OTtpaxkeHue U MpesioMIIeHrne Ha cpeprudecKoi MOBEPXHOCTH.
Onrtuyeckas cuia cepudeckoil moepxHoctu. JIunza. Tonkas
nuH3a ¥ e€ onThueckas cuia. [loctpoenne nzobpaxenuii B
TOHKHUX JIMH3ax. @OopMyJia TOHKOW JIMH3BL. Y BEIINYECHHE
nuH3bl. Ontudeckue npudbopsl. otomerpus.
3-4 HNurepdepenuns. Bcero ay1uTopHbIX 4acoB
Pa3Butne npexncraBnenuii o npupoae ceera. CBerosas BolHA. | 3 ] 4 ] 0




Wutepdepeniys cBeToBbIX BOJH. [IpocTpaHcTBeHHAs U
BpEMEHHasi KOTepeHTHOCTh. OnTHYecKasi pa3HOCTh X0/1a.
YcnoBue nHTEPHEPEHIIMOHHOTO MAKCUMyMa U MUHUMYMaA.
Pacuer nnTepdepeHInOHHON KapTUHBI OT ABYX KOTE€PEHTHBIX
HCTOYHUKOB cBeTa. KoopauHaThl MAKCHMyMOB U MUHUMYMOB
HHTEephEepEHITUN.

CrniocoOwr HaOmoneHus uaTepdeperun ceera. Merox FOnra.
buzepkana ®penenst. bunpuzma Openens. bununza buiie.
Wutepdepennus cBera B ToHKHX MiéHKax. Kombia HeroToHa.
[TpocBeTnenne ontuku. MaTepdepomerpusi.

Ownnaiig

0 0 0

Judppaxous.

[Tpuniun INoiirenca-@penens. Merox 300 @penend. Criupanb
®penenst. 3oHHas wactuHka. dudpakaus OpeHens Ha
KpyriaoM otBepctuu u nucke. [lstao [lyaccona. Audpaxus
@peHenst 0T NOIYIIIOCKOCTH U LLIENH.

Hudpaxus Opaynrodepa. Judpakuus @paynrodepa ot
Kpyriioro orsepctus. Audpaxmus ot menu. Y cioBue
MUHUMYMOB. J{udpakuronHas pemérka. Y cIoBHe IIIaBHBIX
MaKCHMYMOB.

JludpakiroHHas pemeéTka Kak CleKTpaabHbIN IpHOop.
Pa3pemaromias cnocoOHOCTb, YIIOBasi AUCIIEPCHSL.

Bcero ayuTopHBIX 4acoB

3 | 4 [0

Ownnaitg

0 0 0

IMoasipusanus v TUCHEPCHs.

EcrecTBeHHBIN M NOJISIPU30BaHHBIN CBET. Buabl nossipusanuu.
[Tonsapuzaropsl. IlnockocTs nonspusaTopa. 3akoH Manroca.
[Ipoxoxxnenus ceera yepes JBa noispusaropa. CreneHb
nosispuzanuu. [lonspusanus npu OTpakeHUH U NMPETOMIICHUN.
3akoH bprocrepa. J[BoitHOE TyuernpenomieHue.
[TonapuzannoHHbIE IPU3MBI U NOJSIPOUABLL. Bpanienue
HaIlpaBJICHUs JIMHEHHOMN MOJISPU3ALINH.

Jucnepcus cBeTa. DieMeHTapHas TEOpUs AUCIIEPCHH.
[Tornomenue cera. 3akon byrepa. Koadduunenr
nornomenus. PaccesHue csera. 3akoH Panes.

Bcero AYJJUTOPHBIX YaCOB

3 | 4 |0

Ownnaitg

0 0 0

9-15

OCHOBBI KBAHTOBOW MEXaHUKH

12 14 0

9-10

DoTOHBI M BOJTHOBbIEC CBOMCTBA MHKPOYaCTHIL

®oronsl. JlaBnenue cBera. OnbiT bote. Kopmyckynspho-
BOJIHOBOM Iyan3M. TOpMO3HOE PEHTTEHOBCKOE U3IIyYCHHE.
KopoTkoBonHOBas rpaHuIia TOPMO3HOTO PEHTIEHOBCKOTO
crnekrpa. Poroapdexr. opmyna DitHmTeitna. KpacHas
rpanuna gporordpdexra. Ipdext Komnron. Teopus rpdexra
Komnrona.

SAnepHast MoJenb aTOMa. 3aKOHOMEPHOCTH B aTOMHBIX
cnekrpax. [Tocrynarsl bopa. Teopus bopa s
BOJIOPOAOTIOO0OHBIX aTOMOB.

I'mnoresa ne-bpoiins. JInuHa BOMHBI MAKPOCKOIIMYECKUX U
MUKPOCKOIUYECKUX TeJ (MpuMepbl). OnbIT o qudpakiun
NIEKTPOHHBIX ITYYKOB Ha KpucTtayax (onsIT Jx. TomcoHa).
OnbITHI ¢ OIMHOYHBIMU 3JIeKTpoHaMu (onbIT B. @abpukante).
HenpuMeHNMMOCTb NOHATHUSA TPAEKTOPUHA K MUKPOYACTULAM.
CooTHoleHne HeonpeaeleHHocTer. [[poXoxkaeHne 4acTUILbI
yepes mienb. OneHkKa pa3sMepoB 1 MUHUMAaJIbHOW SHEPTUHU
BOJOPOJHOTO aTOMa.

Bcero AYJUTOPHBIX YaCOB

4 |4 [0

Ownnaitg

0 0 0

11-12

Ypasuenue Llpeaunrepa.

Bcero AYJJUTOPHBIX YaCOB




BonHoBas (hyHKIIMS MUKPOUYACTHIIBI U €€ CTATUCTHUECKUN
cMbICH. [ITOTHOCTH BEPOATHOCTH. Y CIIOBUE HOPMUPOBKH
BOJIHOBOHM (yHKIMHU. BonHoBast pyHKIHsI cBOOOIHO
JNBUXKYILIENcs yacTrulibl. CTallMOHApHOE YpaBHEHUE
[lIpenunrepa u ero penieHue. JBrmkeHne 4acTULbI B
0eCKOHEYHO TITyOOKOI MOTEHINAIBHOM sIME.
[IpoxoxaeHune 4acTUiibl CKBO3b MOTEHIIMAJIBHBINA Oapbep.
Koaddurnuent orpaxkenus. Koadurment npospauynoct.
TyHnuenbHBIN dPPEKT.

DneMeHThI KBaHTOBOM MexaHuKH. KBaHTOBaHME SHEPIrUU U
MOMEHTa uMIyJjibca. KBaHTOBBIE YKciia. DHEPreTUUECKHE
YPOBHH, BBIPOXKJICHHE.

4 | 4 Ik

Ownnaitg

0 0 0

13-15

JJieMeHThbI (U3MKH ATOMHOTO s1Apa.

CocTaB aTOMHOTO f]Ipa, XapaKTePUCTUKU IPOTOHA U HEUTPOHA
3apsnoBoe uncio. MaccoBoe uncio. M3otomnsl. M300aps!.
Pasmepsr snep.

OcHOBHbBIE OCOOEHHOCTH $JIEPHOI'O B3aUMOJCHCTBUS.
PannoakTHBHOCTE. DHEPreTHYECKOE YCIOBHE PAIUOAKTUBHOTO
pacriaga. 3aKoH paJiMOaKTHBHOTO pacmnana. [locrosiHHas
pacnana. [lepuoa nmonypacnaga. Cpeanee Bpemst )KU3HU
PaINOaKTUBHBIX siep. AKTUBHOCTh. BekoBoe (mim
CEeKYJIIPHOE) paBHOBECHE.

Bunsl panuoaktuBHOTO pacmnana: anbda pacnaj, 0era pacna.
Namma-uznyuenue. SaepHbie peakiuu U paauoyriepoIHbIH
METOJ.

Bcero ayuTOpHBIX 4acoB

4 |6 [0
Oumnain
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHHE

OK ONEKTPOHHBIN KypC

I1IM I1oIHOTEKCTOBBINM MaTepuai

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynno-marepuainsl

IIp3 IIpe3eHTanuu

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUabl
ncC MHTepakTUBHBIN CAUT

TEMBI [TPAKTUYECKUX 3AHATUN

Henean | Tembl 3ansaTuii / Coaep:xanue
4 Cemecmp
1 I'eomeTpuueckasi onTuka
['eomeTpuyeckas onTuka v €€ 3aKOHBI.
2 I'eomeTpuueckasi onTuka
Tonkast muH3a u e€ onTrueckas cuia. [IoHSITHs 0 HEHTPUPOBAHHBIX ONTUYECKUX CHCTEMAX.
doromMerpusi.
3 HNuTepdepenun

Cxema FOnra. YcnoBue HHTEpPEpeHIIMOHHOTO MaKCUMyMa M MUHUMYMa. bunpusma

@penenst. 3epkaino Jlnoiga




HNurepdepenuu
NuTtepdepennius B TOHKUX MIeHKax U Ha kiauHe. Konbiia Hetotona. MaTepdepomerp
MaiikenbcoHa

JAndpakuus Ppenenst
3onsl @penenst. Cnupans Openens. Audpaxius OpeHenst OT Kpyriioro OTBEpCTHs U
KpyIJIOro SKpaHa

Ju¢ppakuus @payHrogepa
Hudpakuus Ha mwenu. Yroa auppaxkuuu. CrnekTpanbHble napaMeTpsl AU(ppaKIuOHHON
pemetku. udpakuuonnas pemerka. Pa3pemaroniast cnocoOHOCTh ONTHYECKUX TPHOOPOB

Hoasipusanus. Aucnepcus.
[Tonspuzaropsl. UHTEHCMBHOCTD MOJIIPU30BAaHHOIO cBeTa. 3akoH Maitoca. dasoBast u
rpynmoBast ckopoctu. CooTHomieHue Pasest.

KourpoabsHnas padora
Kontposbnas pabora Nel

®oT1oHbI. PoTOIPPEKT.
OHeprus u umnynsc Gorona. lasnenue ceera. Potorddexr. Dopmyna Komnrona.

10

Boposckasi moaesib aToma Boiopoa. BosiHOBBIe cBOICTBA MUKPOYACTHII.
Panuychl 571eKTpOHHBIX OPOUT. DHEPTHUS CTAIIMOHAPHBIX COCTOSAHUN. COOTHOIIEHUE JIe —
Bpoiins. CootHomenne HeonpenenéHHocTH [ eiizendepra.

11

JJIeMeHThI KBAaHTOBOH MEeXaHUKH
VYpasuenue Llpeaunrepa. JIBimkeHrne 4acTuilbl B 06CKOHEYHO TTTyOOKOM MOTEHIIMATBHOM
ssme. [TpoxoxaeHne 9acTUIlbl CKBO3b TOTCHITMAIBHBIN Oaphep.

12

KBanroBble uncia
KBaHTOBaHI/Ie BHCpFI/II/I U MOMCHTA I/IMHy.]II)C&

13

CocTaB aTOMHOIO 1/Ipa ¥ €ro OCHOBHbIE XapaKTePUCTHKHU. PaInoaKkTUBHOCTD.
ATOMHBIH HOMEp B MacCcoBO€ 4rciio. M3oTombl. DHEprus cBs3m sapa. Anbda pacnai, 6era
pacraj

14

3aKoH paJMOaKTHBHOIO pacnaja. SlaepHble peakuuu.
Ilepuon nonypacnana. CpegHee BpeMs *KU3HH PaJHOAKTUBHBIX sijiep. AKTUBHOCTh. BekoBoe
(WM ceKyJIIpHOE) paBHOBECHE.

15

KonTtpoabnas padora
KonTponbHast padorta Ne2

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Tpu peanu3zanuy JaHHON IPOrpaMMBbI UCIIOJIB3YIOTCS CIEIYIOIINE TEXHOIOTHH:

- YTEHHE JICKIUH C UCII0JIb30BAHUE MYJIBTUMEAUMHOTO 000pY10BaHUS;

- BBIIIOJIHEHHUE CTYJCHTAaMH JIOMAIIHETr0 33JaHus 10 pa3jieNaM Kypca;

- IPOBE/ICHUE CEMUHAPOB C aKTUBHOU (hopMOi 00yUeHus;

- IPAKTHUYECKUE 3aHATHS B ayJJUTOPUHU, COUYETAIOLINECS ¢ 00CYKICHHEM Pe3yIbTaTOB PELICHHUs

MO0 JOMAIIHEMY 3a/IaHUIO,

- KOHCYJIbTallUU CTYJACHTOB 11O JOMAIIIHCMY 3aJIaHUTO.

®OHJI OHEHOYHbBIX CPEJACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 JTUCHUIUIMHE 00ECIeUrBAET MPOBEPKY OCBOCHUSI MIAHUPYEMbIX

pe3ynbTaToB 0OyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETo,

pPyOEKHOTO ¥ TPOMEKYTOUHOT'O KOHTPOJIS TT0 JUCITUTUTHHE.




CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
NpeCTaBJIeHa B CleAyIoIel Tabauie:

KomMmnerennus NuaukaTopsl 0CBOEHUA ATTeCTAalMOHHOE MepOoNpusiTHe
(KII 1)

VK-1 3-VK-1 9, K-8, K1-15, k.p-8, k.p-15
V-VK-1 9, K1-8, KU-15, k.p-8, k.p-15
B-YK-1 9, K1-8, K1-15, k.p-8, k.p-15

VKE-1 3-VKE-1 9, K-8, K1-15, k.p-8, k.p-15
V-VKE-1 9, K1-8, KH1-15, k.p-8, k.p-15
B-YKE-1 9, K-8, K1-15, k.p-8, k.p-15

HIkajnbl oneHKH 00pa30BaTENbHbBIX 10CTHKEHUH

[Ilkana Ka»A0ro KOHTPOJBHOTO MEPONPHATHS JEXHUT B npeaenax oT 0 10 yCTaHOBJICHHOTO
MaKCHUMAaJIbHOI'0 0ajijia BKJIIOYHMTEILHO. MTorosas arrecramus II0 JHCHUILIMHE oneHuBaeTcsa no 100-
0aJUIbHOM IIKaJe W MpeACTaBIsAeT co00i CyMMy 0aioB, 3apadOTaHHBIX CTYJACHTOM IPU BBIIIOJHEHUU
3aJlaHu¥ B paMKax TEKYIIEro U MpOMeKyTOYHOTO KOHTPOJIS.

HTorosas o1jeHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma Onenka nmo 4-x 0a/VILHOH IIKAaJIe OT1MeTKa 0 3a4eTe Onenka
0aJ1110B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouioy C
«3aumeHo»
70-74
D
65-69 3—«o »
60-64 (VOOBIeMBOPUMENbHO E
Hike 60 2 — «Hey0081emeoPUMENLHOY) «He 3aUmeHO» F

OreHKa «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY M IMTPOYHOMY OCBOCHMIO MaTepualia IporpaMMel
o0yJaroImumcsi, KOTOPbIM MOCIeI0BaTENbHO, YETKO M JIOTMYECKH CTPOMHO H3JIaraeT CBOU OTBETHI,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C NMPAKTUKOMN, UCIIOJIb3YET B OTBETaX MaTepuaibl MOHOTpapuiIecKon
JIUTEPaTypHl.

OI_IGHKa «XOpOoMo» COOTBCTCTBYCT TBCPABIM 3HAHUAM MaTcpHalia 06y‘IaIOH_II/IMC}I, KOTOpLIﬁ
I'paMOTHO H, 110 CYHICCTBY, U3JIara€T CBOU OTBCTHI, HC NOITYCKasA CYIMICCTBCHHBIX HETOYHOCTEM.

OrneHka «yJIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHMS Marepuaia
o0yJaroImumMmcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepHaj, HO HE YCBOEHBI €ro JETald, B OTBETaxX
MPUCYTCTBYIOT HETOYHOCTH, HEJOCTATOYHO MpaBUJIbHbIE (DOPMYIUPOBKH, HAPYIIEHUS JOTHYECKOU
[IOCJIEI0BATEIbHOCTH.

OTMeTKa «3a4Te€HO» COOTBETCTBYET, KAK MUHUMYM, 0a30BOMY YPOBHIO OCBOCHHSI MaTepHayia
MpOorpamMMbl, TPU KOTOPOM OOYYAIOIIUNUCS BIIaIeeT HEOOXOAUMBIMH 3HAHUSIMH, YMEHUSIMH |
HaBBIKAMH, YMEET MNPUMEHATh TEOPETUYECKUE TOJOXKEHUS ISl PEUICHUS THUIIOBBIX MPAKTUYECKUX
3a7ad4.




O1eHKy «HEYAOBIETBOPUTEIBHO» / OTMETKY «HE 3a4TEHO» MOIydaeT 00y4yarouuiics, KOTOPHIi
HE 3HAeT 3HAYUTEIILHON YacTH MaTepuaia MporpamMmbl, JOMYCKAET B OTBETAX CYIIECTBEHHBIC OIIUOKH,
HE BBIMIOJIHWII BCE 00s3aTeNbHbIC 3aJaHus, NMPeaycCMOTpeHHble mporpammoil. Kak mpaBuio, Ttakue
oOyuaroluecs: He MOTYT MPOJOJIKUTE o0yueHue 0e3 TOMOTHUTEIbHBIX 3aHATHI.

8.  YYEBHO-METOJIWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. D1 K89 A Student's Guide Through the Great Physics Texts : Volume III: Electricity, Magnetism
and Light, Kuehn, Kerry. , Cham: Springer International Publishing, 2016

2. 535 1183 BonHOBBIE MPOIIECCHI : OCHOBHBIE 3aKOHBI: yueOHoe mocodue st By30B, Mpogos U.E.,
Mocksa: bunowm. Jlaboparopust 3HanwmiA, 2007

3. 53 183 3anaum no obmeit pusuke : yuebHoe mocodume aist By3oB, MUpogos U.E., Mocksa: burowm.
Jlaboparopust 3nanuii, 2012

4. DU U 83 3amaun o obreit pusmke : yaebHoe mocodue mis By3os, Mpomnos U. E., Cankr-
[TerepOypr: Jlans, 2021

5. 53 U83 KBanToBas ¢usuka : ocHoBHbIE 3akoHBI, Mponos U.E., Mocksa: bunom. JIabopatopust
3Hauui, 2014

6. 53 K17 Ocnossl ¢pusuku T.2 , Kanamuukos H.IT., Mocksa: Jlaboparopust 3nanwmii, 2017

JOIIOJIHUTEJIbBHASA JIMTEPATYPA:

ITPOTPAMMHOE OBECITEYEHHUE:

CrenuaibHOe MPOrpaMMHOE obecriedeHne He TpedyeTcs

LMS 1 UIHTEPHET-PECVYPCEHI:

1. OtkpsiThiit kKoutemx. Guszuka (http://www.physics.ru/)

2. BupryanbsHast oopa3oBarenbHas taboparopust (http:/www.virtulab.net/)

3. Buneosanucu u TeKCTOBBIA MaTepuai MMyOJINYHBIX JIEKIIUHA N3BECTHBIX YUEHBIX MUPA
(http://elementy.ru/lib/lections)

4. Caiit HUSIY MU®U (http://mephi.ru/)
5. OtkpsiToe obpazoBanue (http://openedu.ru)
https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPHUAJILHO-TEXHWYECKOE OBECHIEYEHHWE YYEBHOW
JUCLUIINHDBI

CHCHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU UIAA CTYJAEHTOB

[IpenonaBanue Kypca peanu3yeTcst yepes JICKIIUU U IPAKTUYECKUE 3aHATHSI.

Jlexuuu sSIBNSIIOTCA OCHOBHBIM U BEYIIMM BHJIOM 3aHsTHi. Ha HUX gaercs 0a30Bble 3HAHUS IO
JUCLUIIIMHE.

CemuHapckue 3aHATHS PEJHA3HAYEHBI IS pean3alii Ha NMPAKTUKE TEOPETUUECKUX 3HAHUUN
MOJIy4aeMbIX Ha JIEKIMsSIX. B pe3yiapTate 5TOro y CTYICHTOB (OPMHUPYIOTCS YMEHHUS pellaTh
bu3nueckre 3aa9n, aHAIM3UPOBATh U HAXOUTh METO/IBI peIcHHs (PU3NIECKIX TTPOOIIEM.

1. TeopeTnueckoe u3yueHue Kypca (JEKLnn)

TeopeTnueckoe H3y4eHHE COOTBETCTBYIOLIEH YacTH Kypca AWCLUUIUIMHBI MPOBOJIUTCS Ha
JEKUHUAX, YATAEMBIX 110 IIPOrpaMMe JAaHHOI'O Kypca B COOTBETCTBUU C KaJICHIAPHBIM IUTaHOM. Jleknun
YUTAIOTCS B COOTBETCTBUM € YyueOHbIM pacnucaHueM. llocemenue Jiekuumi i CTYJEHTOB
00513aTeINBHO.

Ha nexkuuum CTyAeHT NPOBOJUT KOHCIEKTUPOBAaHUE pPacCKa3blBa€MOro Mmartepuana. Benenue
KOHCIIEKTOB JICKIIHH — HEOOXOIMMast 9aCTh CAMOCTOSTEIIBHON paOOTEHI.

OcCHOBHBIE COBETHI 110 KOHCIIEKTUPOBAHUIO JIEKIIHI:

* 3aMKCHIBATH JICKIIUH 110 CMBICJIOBBIM OJIOKaM;

* COKpalllaTh PaclpOCTPaHEHHbIE CIIOBA;

* HCIOJIb30BATh PA3JIMYHbIE MaTEMaTHUYECKNE 0003HAYECHNUS;

* OCHOBHBIE 3aKOHBI, TOHATHUS 3alIUCHIBATh KaK OTJENbHBIM a03al], OTAENsIsI UX OT OCHOBHOTO
MacCHBa TEKCTa U BBIAEIATH NOUEPKUBAHUEM WJIM LIBETHBIM MAPKEPOM;

* HCIIOJIB30BaTh IPOCTPAHCTBEHHYIO 3aIINCh;

* KJIacCU(PUKAIMU U TIEPUOAN3ALNN TPEANOUYTUTETLHO KOHCIIEKTUPOBATh HE B TEKCTOBOM BHUJIE,
a BUJIE CXEM, Juarpamm, puCyHKOB.

Jlis  ONOJSHUTENBHOIO U CAMOCTOATEIBHOTO HU3YYEHHs Kypca CTYAEHTbl MOTYT
BOCIIOJIb30BaThCSl YUEOHBIMU MOCOOUAMHU, pa3pabOTaHHBIMU U WU3/aHHBIMHM COTPYAHHKaAMHU KaQeapsl,
WM PEKOMEHJOBAHHOW JIMTEPATYPOH II0 COOTBETCTBYIOIIEH 4YacTH Kypca. PeKOMEHIOBaHHYIO
JUTEpaTypy MOKHO B3sTh B OnOnnoreke HUSAY MUDY.

2. IlpakTuyeckue (ceMUHAPCKUE) 3aHATUS

[TapajuieTbHO ¢ M3Y4EHHMEM TEOPETHMYECKOIrO Marepuajna CTYACHTbl OCBAaUBAIOT METObI
pemieHus 3aaad nmo (U3MKe Ha MPAaKTHUYECKUX 3aHATUAX (cemuHapax). CeMuHapbl MPOBOJSATCS B
COOTBETCTBHUH C YU€OHBIM PACIIHCAHUEM.

IIporpamma Kypca ¥ CEMECTpPOBBIM KaJl€HIApHBIA IUIAH COCTABJIEHBI TAK, YTO TEMBI
CEMUHAPCKHUX 3aHATHM CIEAYIOT CTPOro 3a TeMamu Jiekiuil. U mporpamMma Kypca, U C€MeCTpPOBBIN
KaJICHIApHBIM IUIaH JOCTYIIHBI KaXXJIOMy CTYACHTY Ha calTe yHuBepcurera. [loaroroBurbcs k
OYEepeTHOMY CEMHHAPCKOMY 3aHSATHIO - 3TO, MPEXIE BCEro, nMpopaboTarh JEKIHMOHHBIA MaTepual.
Bce HEBBIACHEHHBIE BONPOCHI TEOPUM MOXKHO (M HYXHO) 3a4aTh IPENOAABATEN0 B Hayale
ceMHHapcKoro 3aHsaTud. Ha cemuHape, kak npaBmiio, pa3douparoTcs BOIPOCHl U KayeCTBEHHBIE 3a1a4H,
JAI0IME BO3MOXKHOCTb OoJiee TiTy0oKO MOCTHYb M3ydaeMblil paszaen kypca. Kpome toro, Ha cemuHape



y4yaT MNpaBUJIBHO CTAaBUTh W peIlIaTh 3aJayd, aHAIM3UPOBATH pelieHue 3anad. [lo mpoitneHHoN Ha
CEMHUHApe TeME JAI0TCS 3aJa4M JJII CAMOCTOSTEIBLHOTO (JOMAIIHET0) peuieHus. ¥ CBOGHUE Kypca BO
MHOTOM 3aBHUCHUT OT OCMBICJICHHOTO BBIMOJHEHUS JIOMAIIHEro 3aJaHusi, BIYMYUBOIO pEHICHUS
OO0JIBIIIOTO KOJIMYECTBA 3a/1a4.

[Ipu pemienun 3agau 1es1ecoo00pa3HO PYKOBOACTBOBATHCS CIAEAYIOIIMMH TpaBuiaamu. [Ipexne
BCEro HYXHO XOpOIIO BHUKHYTh B YCIIOBHE 3a/layM, 3allucaTh KpaTKo ee ycioBue. Ecnu mo3Bossier
XapakTep 3ajaud, o0sA3aTeNbHO CcliejaiiTe PUCYHOK, MOSICHSIOIMIMNA €€ CYIIHOCTb. 3a pPeIKUMHU
UCKITIOYEHUSIMU, KaXKaasi 3ajjauya JI0JDKHA OBbITh CHauyaia pemieHa B o0meM Buze (T. €. B OyKBEHHBIX
0003HAYEHHUSIX, a HE B UMCJAX), IPUYEM MCKOMAas BEJIMYMHA JIOJKHA OBITh BBIpaXKEHA Yepe3 3aJaHHbIe
BenuuuHbL. [lomyuuB pernieHne B 0O0IIEM BHE, HY)KHO IMPOBEPUTH, MPABHIBHYIO U OHO HMEET
pasmepHocTh. Eciii 3T0 BO3MOXKHO, HCCIEA0BATh MOBEICHUE PEIICHUS B MPEACIIbHBIX CIIydasiX.

B Tex caywasx, Korga B NIpolecce HAXOXKACHUS HCKOMBIX BEJIIMYMH TMPUXOJUTCS pEIIaTh
CUCTEMY HECKOJIBKUX TPOMO3JKHX YpaBHGHUU (Kak, HampHMep, 4acTO ObIBaeT MPH HAXOXKICHUU
TOKOB, TEKYIIMX B CJIOXXHBIX Pa3BETBJICHHBIX IIEMX), IEIeCO00pa3HO CHayalla MOACTABIATh B 3TH
ypaBHEHHUs YHCIOBBbIC 3HAYCHHS KOI(PPHUIMEHTOB M JUIIb 3aT€M OMNPENENATh 3HAYECHUH HMCKOMBIX
BEJIMYMH. YOEIUBUINCH B MPABUILHOCTU OOIIETO pelIeHUs, MOACTABIAIOT B HETO BMECTO Ka)XI0H U3
OYKB UMCIIOBbIE 3HAUEHUS 0003HAYECHHBIX UMH BEIMYHH, Oepsi, pa3yMeeTcs, BCE 3TH 3HAUCHUS B OJTHOMN
Y TOM K€ CUCTEME EUHHII.

Hano mnoMHHWTB, 4YTO 4YHCIOBBIE 3HA4YCHUS (U3MYCCKUX BEIIMYUH BCETAA  SBIISIOTCS
npubmmkeHHbIME. [loaTOMy TipH pacueTax HEOOXOAMMO PYKOBOJCTBOBATHCS MPABHIIAMU JICHCTBUH C
MPUOIMKCHHBIMH YUCJIaMU. B 9acTHOCTH, B IMOJIyYEHHOM 3HAYCHUU BBIYUCIICHHON BEITUYHHBI HYKHO
COXPAaHUTh MOCIEAHUM TOT 3HAK, EAMHHIIA KOTOPOTO MPEBBIIAET MOTPEIIHOCTh 3TOM BenUYHHBL. Bce
ocTajbHble 3Havamue mU@pbl Hago0 OTOpocuTh. [lomyunB YHCIOBOW OTBET, HYKHO OLICHUTH €r0
paBAo0no100HOCTh. Takast oneHKa MOKET B psijie Cly4aeB OOHAPYKHUTh OMIMOOYHOCTH MOTYYEHHOTO
pe3yibTaTa.

Ecnu B ycnoBuM 3aauMl UMEIOTCS YMCIOBBIE JaHHBIE, HE JICHUTECh JOBOIUThH PEIICHHUE 0
YUCJIOBOTO OTBETa. UTOOBI MONYyYUTHh TPABUIIBHBIA UYKCIOBOM OTBET, HEOOXOIWMO XOpOIIO 3HATh
eAUHUIBI (PU3NYECKUX BEIMYMH U yYMETh MPOU3BOJUTH AKKypaTHO M HaJeXHO pacuersl. M To, u
JIPYro€ MOXET OBITh JOCTUTHYTO TOJBKO TUTENBHOW mpakTuKoi. Oco0oe BHHUMaHHE HYKHO
oOparniaTh Ha MPaBHJIBHOE OTIPEIeTICHNE TTOPSIIKA UICKOMOM BETMYHUHBI.

[TocemeHne ceMUHAPCKUX 3aHATHI 00s13aTENBHO.

KoHTponb Tekyliei ycrneBaeMOCTH CTYAEHTOB OCYILIECTBISIETCA MpPErnojaBareseM, BeAYLIUM
3aHATHUSA N0 CIEAYIOIINM MTOKa3aTelIsIM:

* IOCEIAEMOCTh TPAKTUYECKUX 3aHATHIH;

* aKTUBHAs paboTa CTYJECHTOB Ha 3aHSITHSIX;

* pe3yabTaTaM TECTOB U KOHTPOJBHBIX padoT;

* BBIMIOJTHEHHUIO IOMAITHUX PadoT.

Jlnst caMoCTOSTENHHOM PabOThI CTYICHTHI HCTIONB3YIOT YI€OHBIE MTOCOOHS 110 PEIIeHUI0 3a/1ad,
MOATOTOBJICHHBIE M W3JAaHHBIE TMpenojaBaTesiMU Kadeapbl, U PEKOMEHIOBAaHHYIO IUTEPATypy IO
COOTBETCTBYIOIIEMY KypCy (pHU3UKH.

3. CamocTtosTenbHas paboTta

CamocrosTenpHas paboTa CTYICHTOB HamlpaBlieHAa Ha YIIyOJIeHHEe W 3aKpeIUIeHWe 3HAHWMA
CTY/ICHTOB, Pa3BUTHE MX MPAKTUICCKAX YMEHUHN M CKIIAIBIBACTCS] M3 HECKOJIBKHUX COCTABIISIONIHX:

* paboTa ¢ yuyeOHHKaMU,

* paboTa C JTEeKIIMOHHBIM MaTEePHAJIOM;



* IOMCK U 0030p JUTEpPaTyphl U JIEKTPOHHBIX HCTOYHUKOB UH(GOPMAIUH 110 TEME 3aHSITHIA;

* BBITNOJIHEHUE JOMAIIIHUX 3a/IaHUH;

* MOJATOTOBKA K MPAKTHYECKUM 3aHATHUSAM, 0(OopMIICHHE JT1a00paTOPHBIX padoT;

* IOATOTOBKA K 3a4€TaM U IK3aMEHaM.

CamocrosTenbHas paboTa CTYAEHTOB SIBJISETCS HEOOXOAWMBIM KOMIIOHEHTOM IOJyYSHHS
MTOJIHOLIEHHOT'O BBICILIET0 00OPa30BaHUs

4. KOHCyJIbTaIlMKU K 9K3aMEHY
KoHncynpTanum k 3K3aMeHy MpoBOJISATCS B COOTBETCTBUU C pacnucaHueM. Borpockl k 3k3aMeny
cooOmrarTes cryaenTam 3apadee. Ilocemenue KoHCYIbTaluil 0053aTENBHO.

5. Tekynui ¥ UTOrOBBIM KOHTPOJIb

HToroBast oLEHKAa 3a CEMECTp IMPOU3BOAUTCA B KOHIE CEMECTpa IO KPEAUTHO-MOIYJIbHOU
cucreme. MakcuMallbHbIM HUTOTOBBbIM Oamn B gaHHOM cucreme cocrasiser 100 6amnos. MTorosblit
PEUTHHT onpezenseTcs CyMMUPOBaHUEM 0alioB HaOpaHHBIX B KOHLIE CEMECTpPa 3a 3K3aMeH U 0alios,
HaOpaHHBIX B TEYEHHUE CEMECTPa IMPH BBIIOJHEHUHU 33JaHUH B paMKaX TEKYIEro KOHTPOJIS.

3a cemecTp CTYIEHT MOXKET MOJIy4uTh He Oojiee 50 GayioB 3a aTTeCTallMIO pas3feloB U He
6onee 50 GayIOB 3a YK3aMEH.

Bannel 3a arrectanuio pas3fenioB YYMTBHIBAIOT Oaylibl, HAOpaHHBIE 32 KOHTPOJIbHBIE PaboTEHI,
TECTHI M 32 aKTUBHYIO pabOTy Ha CEeMUHApaxX U JOMAITHUE 3a/IaHHs.

Jis ycnemHoro OCBOEHHsI MaTepuaia HeoOXOJUMO TOJIh30BATHCS KOHCHEKTAMH JICKIIHH,
y4eOHbIMH  MMOCOOMSMH, pa3pabOTaHHBIMH UM  U3JAHHBIMU  COTPYJHMKaMM Kadeapsl WiIH
PEKOMEHIOBAaHHOM JIMTEPAaTypOd IO COOTBETCTBYIOIIEW uyacTu Kypca. IIpu camocTtosrenbsHOM
BBIMOJIHEHUM IMPAKTUYECKUX 3aJaHUi  HEOoOXOAMMO ONUPAaThCs HA aHAIOTWYHbIE 3aJaHus,
paccMOTpeHHbIe ITpH pa3dope Marepuana.

JI1s KOHTpOJIs 3HAaHMM M OLEHKHM YCBOEHHUS MaTepUaJIOB IO Pa3eliaM JaHHON IUCLUIUIMHBI
HCIOJIb3YIOTCSl MaTepUaibl B BUJE KOHTPOJIBHBIX padOT, TECTOB U IOMAILIHUX 33JaHUM.

a) KontposbsHbie paboThl

Jlns Texyiero KOHTpOJs YCBOGHUsI MaTepuana CTYIAEHTaMU MpU U3y4YEeHUH Kypca B TE€UEHHE
CeMecTpa Ha MPAKTUYECKUX 3aHATHX (CEMHHApax) MPOBOAATCS KOHTPOJIbHbIE PaOOTHI.

KontponpHas paboTa mNpoBOAMTCS NHUCBMEHHO BO BpeMs ayJUTOpPHOro 3aHsATHA. B
KOHTPOJIbHOM paboTe MOXeT HCIOJIb30BaThCsl KaK 3akphlTas (Gopma, mperycMaTpuBaroiias BbIOOp
MIPAaBUIBHOTO OTBETAa U3 HECKOJBbKUX MPHUBEAECHHBIX, TAK M OTKpBITas (Gopma, MpeaycMaTpuBaroIias
CBOOO/IHBIN OTBET.

[Tpu oTkpbITOM (hopMe HEOOXOOUMO MPENOCTaBUTH pelleHue 3afaud. [lonHoe mpaBUIIBHOE
pelieHre 3a7a4 B KOHTPOJIbHOU paboTe JOMKHO BKIIIOUATh 3aKOHBI U (DOPMYJIbI, IPUMEHEHHE KOTOPBIX
HEOOXOIUMO W JOCTaTOYHO JJIsi pPEUIeHHs] TOCTaBJICHHOM  3aJauyM, a TakXke MaTeMaTHYecKHe
npeoOpa3oBaHusi, pacyeTbl ¢ YUCIEHHBIM OTBETOM MU, NMPH HEOOXOAWMOCTH, PHUCYHOK, MOSICHSIOIIUI
pemieHue. Ilpu BBINOJHEHWM 3aJaHUIl 3HAYEHHWE HCKOMOW BEJIMYMHBI CIEAYET BBIPA3UTh B TEX
eIMHUIaX (U3MUECKUX BEJIIMYMH, KOTOPBIE YKa3aHbl B YCIOBUH 3a/aHus. Ecnu Takoro ykasaHus HeT,
TO 3HAUEHHE BEJIMYMHBI CleAyeT 3amucaTth B MexayHaponHoi cucreme eaunun (CH). Ilpm
BBIUHCIICHUH pa3peliaeTcsl UCIOIb30BaTh HEMPOTPAMMHUPYEMbIN KaIbKYJIATOP.

Bapuant KOHTpOJBHOW pabOThl OLEHUBAETCSl MO peUTUHTroBoi cucreme. CryneHTaM,
HaOpaBmmum MeHee 60% 6aIoB, HEOOX0IMMO BHITIOJIHUTH KOHTPOJIBHYIO pa0oTYy elle pa3 Ha 3a4eTHOM
Hezerne.



b) Tecr

Llenp TecTOB sBISIETCS TEKYIIMM KOHTPOJIb YCBOCHMSI Marepuaia CTYICHTAMH MPU U3y4YEHUU
Kypca.

TecTel MPOBOAMTCS MUCHBMEHHO BO BpeMsl MPAKTUYECKHX 3aHATHH. B Tecre MoxkeT OBITH
WCIIOIb30BaHa KakK 3akpbiTas ¢opma, MpeaycMaTpuBaroIias BBIOOp MPaBUILHOTO OTBETa W3
HECKOJIbKMX TPHUBEJECHHBIX, TaK U OTKpbITas (hopma, MmpeaycMarpuBaroiias cBOOOIHBIN oTBeT. TecT
OIICHUBAETCs MO pedTuHroBOoU cucteme. CtyneHTtam, HaOpaBmmM MeHee 60% OamioB, HEOOXOIUMO
BBINOJIHUTH TECT €IIE pa3 B TCUCHUE CEMECTPA WIIM Ha 3a4E€THOU He/Iele.

¢) KonTpomas o uroram

Pesynbrar arrecrauuu pazaenoB ocymiectBisiercs nmyreM Kontpons Uroros (KW) 3a pasnen.
Kaxnprit KW oneHnBaeTcst onpeaeneHHbIM KOJIMYECTBOM 0ajuIoB, KOTOPBIE CKIIAIBIBAIOTCA M3 CYMMBI
0a/uIoB 3a TEKYIIUMH KOHTPOJIb U aKTHUBHYIO PabOTy CTYJEHTOB HAa CEMHHAPCKUX 3aHATHAX. Kpome
TOT'0, CTYJEHT JAOJDKEH NPEABIABUTH YCIIEIIHO BBIITIOJHEHHBIE IOMAIIHUE 3a1aHus. KOHTpOoabHBINA UTOT
3a pazJieN BBICTABJISAETCS TOJIBKO B TOM CIIydae, €CIIM KaXIblil TEKYIUN KOHTPOJIb, YYUTHIBAIOLIUICS B
KU, BeinonHeH ycrnemHo 6osee yem Ha 60%.

Crynentsl, He nonyuuBimme KU wnu HaOpasmme menee 60% 3a KOHTPOJbHBIE pabOTHI HMIIH
TECThI, IEPENHUCHIBAIOT UJIU BHIIOJIHSIOT JOMOJIHUTEIbHBIC 3a/1aHUs 110 MaTeprajaM JaHHbIX pa3J/ieoB
Ha 3a4CTHOM HEnele.

d) [IpomexyTouHas aTTecTanus
dopmoii MPOMEKYTOYHOHN aTTECTAIIMH 110 TAHHOMN ITUCIUILIMHE SBJISICTCS IK3aMCH.

e) DKk3aMeH

[lenpro SK3aMeHa SBISETCA NpPOBEpKa 3HAHUM M YMEHUM CTYJEHTOB MO JaHHOMY KYpCY.
DK3aMeH MPOBOAMUTCS MO OuieTaMm, YTBEPXKIACHHBIMH Ha Kadenpe. DK3aMeHAllMOHHBIE OWJIETHI
cojepkaT TEOPETHUYECKHE BOMPOCHI MO paszenamM uyuTaeMoro kypca. C sK3aMeHaIlMOHHBIMHU
BOIIPOCAMH CTYJIEHTHI 3HAKOMSATCSI 3apaHee.

B cooTBeTcTBHM C TpeOOBAHUSIMU KPEIUTHO-MOIYJIBHOW CUCTEMBI TOMYCK K 9K3aMEHY CTYACHT
MOJIy4YaeT TOJBKO MPH BBINOJHEHUH CIEAYIOLINX YCIOBUM:

* KOXJIbIM TeKYIIN KOHTPOJIb, yuuThiBatomuiics B KU, Beimonuen 6omnee yem Ha 60%.

* 001mas cymMma 0aiyioB 3a aTTeCTAIMIO pa3ienoB Oonbliie uiu paBHo 30.

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVMM JIJISI TPENIOJABATEJIEN

Opranu3zanys npenoaaBaHus Kypca

1. TeopeTnueckoe npemnoaBanue Kypca (JIEKIHH)

2. IlpoBeneHue MpakTUYECKUX (CEMUHAPCKUX ) 3aHATUH
3. KoHTpOIIb cCaMOCTOSATENBHOM paboThl CTYJEHTOB

4. KoHcynpranus K 9K3aMeHy

5. Tekylui 1 UTOrOBBIN KOHTPOJIb

a. KontponpHbie paboThl

b. TecTsl



¢. Kontponb o uroram
d. [TpoMexyTodHas aTTecTanus
€. DK3aMeH

1. Teopetuueckoe mpenoaBaHue Kypca (JIEKIHUH)

Teopernueckoe npenogaBaHue COOTBETCTBYIOIIEH YAaCTH Kypca AUCHUIUIMHBI IPOBOJUTCS HA
JIEKIUAX, YATAEMBIX IO IPOrpaMMe JAHHOTO Kypca B COOTBETCTBHM C KaJICHJIapHBIM IU1aHOM. Jleknuu
YUTAIOTCSI B COOTBETCTBUU C Yy4eOHBIM pacnucaHueM. JIeKnIMOHHBI MaTepuan Oaszupyercss Ha
OCHOBHOM JIUTEpAType, MpejiaraeMoun JUisi JaHHOTO Kypca.

Jl1s. TOMOMHUTENBHOTO KOMILJIEKTOBAHMS JIEKIIMOHHOTO MaTepHhajla MOYKHO BOCIIOJIb30BaThCS
Y4eOHBIMH  TOCOOUSIMH, pa3pabOTaHHBIMA W  U3JAaHHBIMH  COTPyJHUKaMH Kadempsl, wWiIn
PEKOMEHIOBaHHOM JINTEPATypOH 110 COOTBETCTBYIOLICH YaCTH Kypca. PEKOMEHIOBaHHYIO JIUTEPATYPY
MOJKHO B34Th B Oubnuoreke HUSAY MUDY.

2. IIpoBeneHue NpakTUYECKUX (CEMUHAPCKUX ) 3aHATHI

[TapamnensHO € MpenoJaBaHUEM TEOPETHUECKOro MaTepuajia MPOBOMATCS MPAKTHYECKHE
3aHaTUs (ceMuHapbl). CeMuHapbl MPOBOSATCS B COOTBETCTBHH C y4eOHBIM pacnucaHueMm. KoHTpoib
MOCEIICHHUS] CEMUHAPCKUX 3aHIATHH CTYACHTaMU JOJKEH OCYIIECTBIISITHCS HA KAKIOM 3aHATHH.

KoHnTponb Tekyieil ycrneBaeMOCTH CTYJIEHTOB OCYIIECTBISIETCS IMpernojaBaTesieM, BeIyLIUM
3aHATHUS TIO CJICTYIOIINM TTOKA3aTelIsIM:

* MIOCEIAEMOCTh TPAKTUYECKUX 3AHSITHH;

* aKTHBHAas paboTa CTYJCHTOB Ha 3aHATHUSX;

* pe3yJIbTaThl TECTOB U KOHTPOJIBHBIX PaboT;

* BBIMIOJIHEHUE IOMAIIHUX PadoT.

3. KoHTposb caMocTOsSTENbHON pabOThHI CTY/IEHTOB

KoHnTponb camocTosTenbHON paboThI CTYAEHTOB OCYIIECTBISETCS IEPUOANYECKH, JKETATENbHO,
Ha KaXJOM CEMHHApe MyTeM MPOBEPKU [OMAIIHETO 3aJaHUs W HHTEPAKTUBHON pabOTHI B XOe
3aHATHSL.

KonTtponb camocTosiTesbHON pPaOOThI CTYJAEHTOB SIBJISETCS HEOOXOJAMMBIM KOMIIOHEHTOM
MOJIHOLIEHHOT'O MTPENO0IaBaHus JaHHOTO Kypca.

4. KoHCynbTallUM K 3K3aMEHY
KoHcynbTanuu kK 3K3aMeHy IPOBOJATCS B COOTBETCTBUU C paclicaHueM. Bonmpock! Kk 3K3aMeHy
COOOMIAIOTCS CTY/ICHTAM 3apaHee.

5. Tekynui ¥ UTOTOBBIN KOHTPOJIb

HroroBasi omeHkKa 3a CEMECTp BBICTABJSETCS B KOHIIE CEMeCTpa IO KPEeIUTHO-MOTYITHHOU
cucreme. MakcUManbHBIM HMTOTOBBIN 0amn B gaHHOW cucteme cocrtaBisier 100 GammoB. MTorossrit
PEUTHHT omnpeeNnseTcs CYMMUPOBaHUEM OalIOB HAOpaHHBIX B KOHIIE CEMecTpa 3a dK3aMeH U 0alioB,
HAaOpaHHBIX B TEUEHUE CEMECTpa MPH BHITIOTHEHUH 33/IaHUN B paMKax TEKYIIETO W MPOMEXYTOYHOTO
KOHTPOJISL.

3a cemMecTp CTYJIEHT MOXET MoJyduTh He Oonee 50 OayutoB 3a aTTECTAllMIO Pa3/elioB U HE
6omnee 50 GayIoB 3a HK3aMEH.

bamnbl 3a arrecTanuio pas3elioB YUMTHIBAIOT Oallibl, HaOpaHHbIE 32 KOHTPOJbHBIE PabOTHI,
TECTHI, 32 aKTUBHYIO pa0OTy Ha CEMHUHApax3a 1 JOMAIITHUE 3a/IaHHS.



Jlnst KOHTPOJIS 3HAaHWKA W OIICHKHW YCBOCHHSI MAaTEPHAJIOB IO pasjeiiaM JaHHOW HCIIUTLTAHBI
MpernoaBaTellb UCIOIB3YEeT MaTePHAIIbl B BHJIE KOHTPOJIBHBIX PabOT, TECTOB M JOMAIITHUX 3a/IaHUH.

a) Kontponbsubie paboTs

Jis TekyIiero KOHTPOJS YCBOSHHMS MaTepuana CTyIEeHTaMU NPH U3yYEeHHH Kypca B TeUCHHE
CeMeCTpa Ha MPAKTUYECKHUX 3aHATHUAX (CEeMHHApax) MPOBOAATCS KOHTPOJIbHBIE PAOOTHI.

KonrponbHas paboTa NpoBOAMTCS MHUCBMEHHO BO BpeMs ayJUTOpPHOro 3aHsATHA. B
KOHTPOJIbHOM paboTe MOXET HCIOJIb30BaThCsl Kak 3akpelTas (Gopma, nperycMaTpuBaroiias BbIOOp
IIPaBUJIBHOIO OTBETA U3 HECKOJIbKUX IPUBEACHHBIX, TAaK U OTKphITass (opma, MpeaycMaTpUBarOLIas
CBOOO/IHBIN OTBET.

[Ipu oTkpbITON (opMe HEOOXOIUMO MPEAOCTABUTH pelieHue 3amaud. [lomHOe mpaBMIIBHOE
peleHne 3a7a4 B KOHTPOJIbHOM paboTe JOIKHO BKIIIOYATh 3aKOHBI M (POPMYJIBI, IPUMEHEHHUE KOTOPBIX
HEOOXOMMO U JIOCTATOYHO JUI PELICHUs IOCTAaBICHHOM  3aJa4yd, a TaKKe MaTeMaTHYeCKue
peoOpa3oBaHusl, pacyeTbl C YUCIEHHBIM OTBETOM MU, NMPH HEOOXOAWMOCTH, PUCYHOK, MOSCHSIOILUI
pewenue. Ilpu BbIMONHEHMM 3aJaHMM 3HAYEHHWE MCKOMOW BEJIMUYUHBI CIEAYET BBIPA3UTh B TeX
eMHUIaX (U3MUECKUX BEJIMYMH, KOTOPBIE YKa3aHbl B yCIOBUM 3a/aHusl. Eciiu Takoro ykaszaHus HeT,
TO 3HAUEHHE BEJIMYMHBI CleAyeT 3amucaTth B MexayHaponHoi cucreme eaunuy (CH). Ilpum
BBIUUCIICHUH Pa3pPEIIaeTCs HCIOIB30BaTh HEMPOTPAMMHUPYEMBbIH KaJIbKYISATOP.

BapuanT KoHTponpHOM palOOTBHl oOlLiEHHWBaeTcs NO0 pelTuHroBoi cucreme. CryneHTawm,
HaOpaBmuM MeHee 60% 0amoB, HEOOXOAMMO BHIMIOJIHUTH KOHTPOJIBHYIO paboTy eIlle pa3 Ha 3a4eTHOU
Hezene.

b) Tecr

Llenb TECTOB SIBISICTCS TEKYIIMHA KOHTPOJIb YCBOCHUS MaTepHala CTYACHTAMH TPU HU3YYCHHUH
Kypca.

TecTbl MPOBOAUTCS MUCBMEHHO BO BpeMsl NMPAKTHUYECKUX 3aHATHHA. B TecTe MoXeT ObITh
WCIOJIb30BaHA KaK 3akpeiTas ¢GopMa, MpeaycCMaTpUBAIONIas BBIOOp TPABHILHOTO OTBETA U3
HECKOJIbKUX MPUBENIEHHBIX, TaK U OTKphITas (hopma, mpeaycMaTpuBaromias cBoOOAHbIN oTBeT. Tect
OIICHUBAETCs MO perTuHroBOU cucteMe. CtyneHTtam, HaOpaBmuM meHee 60% OaoB, HEOOXOIUMO
BBITIOJIHUTH TECT €IIe pa3 B TEYCHUE CEMECTpa MM Ha 3a4€THOW HeJere.

¢) Kontposns no uroram

PesynbTar arrecramuu pasnenoB ocyuiectsisercs nmyreM Kontpons Urtoros (KW) 3a pasznen.
Kaxnpiit KW oneHnBaercst onpeeaeHHbIM KOJIMYeCTBOM 0alioB, KOTOPBIE CKJIA/IbIBAIOTCA U3 CYyMMBbI
0aJI0B 3a TEKYIIMH KOHTPOJb M aKTUBHYIO pabOTy CTYAEHTOB Ha CEMHHApCKHUX 3aHATUAX. Kpome
TOT0, CTYAEHT JOJKEH MPEAbIBUTH YCIEIIHO BBIOJHEHHBIE ToMalllHKe 3a1aHus. KOHTpoabHBINA UTOT
3a pas3zell BhICTABIIETCS TOJIBKO B TOM CIIydae, €ClIM KaXKIbli TEKYIIUH KOHTPOJIb, YYUTHIBAIOIIUICS B
KW, BemonHeH ycnemHo Oosiee uem Ha 60%.

Crynentsl, He nonyuuBimme KW unu HaOpasimme menee 60% 3a KOHTpOJbHBIE pabOThI WM
TECTBI, IEPENMUCHIBAIOT WJIU BBINIOJIHAIOT JOMOJIHUTEIbHBIE 3a/1aHUs 110 MaTeEpUasaM JaHHbBIX pa3/eoB
Ha 3a4ETHOH HEZele.

d) [IpomexxyTodyHast aTTecTarus
DopMOoii TPOMEKYTOUHOM aTTECTALMU IO TaHHOW JUCIUIUIMHE SIBISETCS DK3aMEH.

e) DKk3aMeH



[lenpro »3K3aMeHa SIBISETCS MPOBEPKAa 3HAHUW W YMEHUW CTYAEHTOB IO JAaHHOMY KYypCy.
DK3aMeH MPOBOJUTCS MO OwiieTaM, YTBEpXJACHHBIM Ha Kadempe. DK3aMEHAIIMOHHBIC OWIIETHI
COJIEp’KaT TEOPETHYECKHE BOMNPOCHl [0 pazjenaM uuTaemMoro kKypca. C 3K3aMEHalMOHHBIMU
BOIIPOCAMHM CTYIECHTHI 3HAKOMSATCS 3apaHee.

B cootBercTBHM ¢ TpeOOBaHUSAMU KPEAUTHO-MOYIBHON CHCTEMBI IOMYCK K AK3aMEHY CTYJCHT
MOJIY4aeT TOJIBKO MPU BHIMOTHEHUU CIEIYIOIINUX YCIOBHIA:

* KaXJIbI TeKyIIN KOHTPOJIb, yunThiBatomuiics B KU, BeimonHen Oonee ueM Ha 60%.

* 001mas cymma 0aljIoB 3a aTTECTAIMIO pa3/iesoB Ooblie uiu paBHo 30.
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