MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HannoHanbHbIN UCCIEN0BATENbCKUN AiepHbli yHUBEpcUTET «MU D)

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®EJIPA ®U3UKHU

OOBPEHO

YMC ®BMYKC IIportokon Ne06/23 ot 2.06.2023 .
YMC UDTOIB [Iporokon Ne545-2 ot 31.05.2023 r.
YMC UDTUC IIpotokon Nel ot 26.04.2023 r.
YMC UUKC ITporokon Ne4/1/2023 ot 25.04.2023 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

®U3UKA (OITTUKA 1 OCHOBBI KBAHTOBOI MEXAHUKN)

Hanpasnenue noarotroBku [1] 09.05.01 ITpumeHeHue u KcITyaTanus
(crienuanbHOCTh) ABTOMAaTU3UPOBAHHBIX CUCTEM CIIELIUAIBHOTO
Ha3HaYCHUS

[2] 10.03.01 MadopmarmonHast 6€30MacHOCTh

[3]27.03.03 CuctemMHBIN aHATU3 U YIIPABICHUE
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AHHOTALMS

OCHOBHBIMU TIENIIMA OCBOCHHUS YY€OHOW TUCITUILIMHBI SBISETCS (POPMHUPOBAHKE Y CTYJICHTOB
LIETTIOCTHOW CHUCTEMBI B3TJISIZIOB Ha YCTPOMCTBO OKPYKAIOIIETO MHUpPa, HAYYHOTO METOJIa MBIILICHUS,
JIEMOHCTpAlMs Beaylied poiau (QU3MKH B Ipolecce TMO3HAHWS Mupa. B pesyiapTare OCBOCHHS
JAUCHUIUIMHBI CTYACHT OOJDKCH IMOJIYYHUTH 3HAHUA 110 OCHOBHBIM IOHATHAM M 3dKOHAM BOJIHOBBIX
SIBJICHHI, TEOMETPUUYECKON M BOJIHOBOM ONTHUKH, YMETh BBISBIATH (PH3UUYECKYIO CYIIHOCTD SIBICHUN U
MIPOLIECCOB, MPUMEHSAThH U UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI U YPABHEHHMSI JJISl PEIICHUS MPAKTUYECKUX
3a/a4, BIaJIeTh COCO0AMU HAXOXKICHHS MPAKTUYECKOW M TeopeTHueckod nHdopmanuu B y4eOHOI,
Hay4YHOW M CHPABOYHOM JMTEpAType, a TAKKE HABBIKAMH MAaTEMAaTHYECKUX PACUETOB MO HAWJIEHHBIM
dbopmynam u 3aBucuMocTsaM. IpernogaBanne Kypca pearusyeTcsl yepe3 CIeAyIoue 3aHsATHs: JTEKIUN
" NPAaKTUYICCKHUC 3aHATHA.

1. IEJIN U 3ATAYA OCBOEHHMS YYEBHOM JJUCHUILJINHBI

[enstmu ocBOeHUs Y4eOHOM NUCUUIUIMHBI BISETCS (POPMHUPOBAHUE Y CTYAEHTOB LIEJIOCTHOM
CUCTEMBI B3IUISJIOB Ha YCTPOWCTBO OKPY’KAOIIETO MHUPA, MCIOJb3Ysl U3BECTHBIE HKCIIEPUMEHTAIbHBI
(GakTbl W TEOpPETUYECKHME  BO33pEeHHs, CHOPMUPOBATH  HAYYHBIH  METOA  MBILUICHHUS,
IPOJAEMOHCTPUPOBATh BEAYIIYIO POJb (PU3MKU B IMpoliecce MO3HAHUS MUPA, MOKa3aTh BCEOOIHOCTH
(hu3MYECKUX 3aKOHOB U UX CIPABENIMBOCTh B )KMBOW M HEXKUBOU Ipupojie. B mporecce npenogaBanus
JTUCIUILTAHBI JAIOTCS OCHOBBI 3HAHUI 1O pa3jienaM JaHHOTO Kypca He0OXOJUMbIe IS UCTIOJIb30BAHUS
B MOCJEIYIOIUX CIHEIKypcax, JUO0 ISl caMOCTOSITEIbHON HMCCIEe0BATENbCKON NeATeNbHOCTH. Y
CTYACHTOB (POPMHUPYIOTCSI 3HAHHSI M YMEHHUS pPellaTh KaueCTBEHHBIE W KOJIMYECTBEHHBIE (PU3UUECKUE
3aaud, AaHAJIM3MPOBATh W HAXOJUTh METOJBl peUIeHHs (U3NYECKHX TPpoOIeM, pa3BHBAIOTCS
CIIOCOOHOCTH U HHTEPEC K CAMOCTOSTEIIbHOMY MBIIIJIEHUIO U TBOPUECKON AESITETbHOCTH.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

Jis OCBOEHMsI JUCLMIUIMHBI MCIOJIB3YIOTCSl 3HAHMs, YMEHHUS W BUIBl JAEATENbHOCTH,
c(OpMHpOBAHHBIE Y CTYIECHTOB B IpeJesiaX MPOrpamMMbl IIKOJBHOTO Kypca (U3MKH U MaTeMaTHKH
(kax MMHUMYM — Ha 0a30BOM ypoBHe). Takke JUIsi OCBOSHMs JUCLUIUIMHBI UCIOJb3YIOTCS 3HAHUS,
YMEHUS M BUIBl JEATEIBHOCTH, C(HOPMHUPOBAHHBIC CTYICHTAMH B XOAE H3yUEHHs JUCLUIUIMH
«Mexanukay, "TepmonHaMuKa U BOJHBI", « DIIEKTPUUECTBO U MATHETU3M.

OcBoeHME AAaHHOM TUCUUIUIMHBI ABJIsE€TCS 0a30M JUIs MOCIIEAYIOIIEro U3YyYEHHUs CTYJEHTaMU
CHEIKYPCOB, a TAKKE CMEXHbBIX JUCLUUIUIMH. 3HAHUS €€ MaTepHaioB HEOOXOJUMbI MPU MPAKTUUYECKON
paboTe BBIMTYCKHUKOB IO CIEUAIBHOCTH U CAMOCTOSITENIbHON MCCIIE0BATEIbCKOM e TEIbHOCTH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETEHIHH:

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINN KOI[ N HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUA
KOMIECTCHIIH
3-YK-1 [2, 3] — 3narb: MeToauku cOopa u 00paboTKu

nH(pOpMalY; aKTyallbHbIE POCCUNCKUE U 3apyOeKHbIE

VK-1 [2, 3] — Ciocoben
OCYIIECTBIIATH TTOUCK, KPUTHICCKHIMA




aHaJIU3 U CUHTE3 UHPOpMAIUH,
MPUMEHSTh CUCTEMHBIN MOIXO0T IS
pELIECHHS TOCTABJICHHBIX 3a7a4

VYK-1 [1] — CriocoGeH oCcymiecTBIATh
KPUTUYECKHI aHaIN3 IPOOIEMHBIX
CUTyaIMil Ha OCHOBE CHCTEMHOIO
MOJIX0/1a, BBIpAbaThIBaTh CTPATETHIO
JICUCTBUI

VKE-1 [1, 2, 3] — Crocoben
HCIIO0/Ih30BaTh 3HAHUS
€CTCCTBCHHOHAYYHBIX JUCHOUIIINH,
MPUMEHSITh METO/IbI
MaTeMaTHYeCKOT0 aHAIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 33J1ayax

MCTOYHMKU HH(pOpMaLuu B chepe npopeccuoHanbHON
JeSITeTbHOCTH; METOJ CHCTEMHOTO aHaJIN3a

V-VK-1 [2, 3] — YMeTh: NpUMEHSTh METOAUKH ITOUCKa, cOopa
1 00pabOTKH MHPOPMAIIUH; OCYIIECTBISITh KPUTUUECKUI
aHaJM3 ¥ CUHTE3 UH(OpPMAIINHU, TTOTYYEHHON U3 pa3HbIX
HUCTOYHHUKOB

B-VYK-1 [2, 3] — Branets: MeTo1aMu TIOMCKa, cOopa U
00paboTKH, KPUTUYECKOTO aHAJIN3a U CUHTE3a MH(POpMAIIHH;
METOMKON CHCTEMHOT0 TOAX0/1a TSl pEIIeHUs
MTOCTABJICHHBIX 3a/1a4

3-VK-1 [1] — 3HaTh: METOABI CUCTEMHOTO U KPUTHIECKOTO
aHaJIM3a; METOJAUKH pa3pabOTKU CTpaTeruu JeHCTBUH s
BBISIBIICHUSI M PEIICHUS TTPOOJIEMHOM CUTYaIUH

V-VK-1 [1] — YMeTb: npUMEHSTh METO/IbI CACTEMHOTO
MOAXO0a ¥ KPUTHYECKOTO aHAIM3a TPOOIEMHBIX CUTYAIIHi;
pa3pabaTrbIBaTh CTPATETHUIO JCHCTBHMA, IPHHUMATH
KOHKPETHBIE PEIICHUS [ITISl €€ pean3aIiuu

B-YK-1 [1] — Bnagets: MeTO1010THEH CUCTEMHOTO U
KPUTHYECKOTO aHaJIn3a MPOOJIEMHBIX CUTYaIIUi; METOIUKAMH
MMOCTaHOBKH LIEJIH, OTIPEICIICHHUsI CIOCOO0B €€ JOCTHKECHHUS,
pa3pabOTKH CTpaTeruii JeHCTBUMA

3-VYKE-1[1, 2, 3] — 3HaTh: OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCLIMIUIUH, METObI
MaTeMaTHYeCKOT0 aHaJIn3a U MOJICITUPOBAHMSI,
TEOPETUUYECKOTO U IKCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VYKE-1 [1, 2, 3] — yMeTh: UCIIOJIb30BAaTh MAaTEMaTUYECKHE
METO/bl B TEXHUYECKUX MPUIIOKEHUSAX, pACCUNTHIBATh
OCHOBHBIC YHCJIOBBIC XapaKTEPUCTHKHU CITyYalHBIX BEJIMYHH,
peuiaTh OCHOBHBIE 33/1a4U MAaTEMAaTUYECKON CTAaTUCTUKU;
peniaTh TUMIOBBIC pacUeTHBIC 3a/1a4n

B-VKE-1 [1, 2, 3] — B1ageTs: MeTOAaMU MaTEMaTUYECKOTO
aHaJIM3a U MOJICIMPOBAHUS; METOJIaMHU PEIICHUS 3a71a4
aHaJlM3a U pacueTa XapaKTepUCTUK (PU3HUECKUX CHCTEM,
OCHOBHBIMH NPpUEMaMH 00paOOTKU IKCTIEPUMEHTATbHBIX
JAHHBIX, METOJIaMU PA0OTHI C MPUKIIATHBIMU MPOTPAMMHBIMU
MPOAYKTaMH

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUA
HNuTennexryanbHoe
BOCIIUTAHUC

3amaun BocriuTaHus (KOx)

Co3naHue ycaoBuid,
00eCIeunBalOIINX,
(bopMUPOBaHKE KYJIBTYPbI
yMmcTBeHHoro Tpyna (B11)

BocnuraTenbHbIN TOTEHITAAT JUCIIAIIIINH

Hcnons30BaHue BOCITUTATEILHOTO
noTeHuuala JUCHUIIIMH T'YMaHUTApHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpodecCHOHATBHOTO U
podeCCHOHATBHOTO MOYJIS JIJIsI
(dbopmMHpOBaHUS KyJIbTYPbl YMCTBEHHOTO
TPyJia MOCPEICTBOM BOBJICUCHHUSI




CTYJICHTOB B yueOHbBIE UCCIIE0OBATEIHCKUE
3aJ1aHusl, KypCOBBIE pabOTHI U JIp.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne
.1

HaumenoBanmue
pasnesa yueOHOM
AUCHUILTHHBI

Henenn

JlaGopaTopHble

Jlexnumn/ Ipaxkr.
padoThbl, yac.

(cemuHapsi )/

KOHTPOJIb ((popma*,

O0s13aT. TeKymmii
HeJeJs )

MakcuMaJabHBIN

0aJu 3a pasgen™*
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ATTecTanus
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HUmoeo 3a 4 Cemecmp 24/30/0 50

KonTpoJabnbie 50 €] 3-VK-
MeponpusitTuss 3a 4 1,
CemecTtp V-

* — COKpallIeHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX 0allIoB J0JKHA ObITh paBHa 100 3a ceMecTp, BKIIOYas 3a4eT U
(unn) sK3aMeH

CoxpallieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UU Pa3eyioB:

O06o3na | Ilo1HOe HAaMMeHOBaHH e
YeHHue
T TectupoBanue
KN KonTposb no nuroram
K.p KonTponbHas padboTa
€] DK3aMeH
KAJIEHIAPHBIN IIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIab.,
U yac. , yac. yac.
4 Cemecmp 24 30 0
1-8 OnrTuka 12 16 0
1-2 I'eomerpuueckasi onTuka. Bcero ayIuTOpHBIX 4acoB
I'eomeTrprueckas ontuka u €€ 3akoHbl. OTHOCUTENIBHBIN U 3 | 4 [0
aOCOIIOTHBIN MMOKa3aTelb MPEIOMIICHUS. SIBIIEHUE MTOTHOTO Owniaiin
BHYTPEHHETO OTPAKE€HUA U ero npuMeHenue. [IpuHuun 0 0 0
I'toiirenca. [Ipuanun depma 1 BBIBOJ U3 HETO 3aKOHOB
reoMeTpruyYecKoi onTuku. PacripocTpanenue Jjiyya B cpejie ¢




IIEPEMEHHBIM [10Ka3aTeIeM MPETOMIICHHUSL.
OTpakeHue u MpeJoMIIeHHEe Ha c(hepruuecKor TOBEPXHOCTH.
Onrtuyeckas cuna chepuueckoil moepxHoctu. JInnza. ToHkas
nuH3a 1 e€ onTuveckas cuia. [loctpoeHne n300pakeHuii B
TOHKMX JUH3ax. DopMyIia TOHKOM JIMH3BL. Y BEJIIMYEHUE
nuH3bL. Ontuyeckue npudopel. DotomeTpus.

HNurepdepennus.

Pa3Butue npencrasiaeHuii o npupojae ceera. CBeToBask BOJIHA.
NHuTtepdepentius cBeToBbIX BOJH. [IpocTpancTBeHHAS U
BpEMEHHAsi KOTEPEHTHOCTb. OnTH4ecKas pa3HOCTh X0/1a.
YcnoBue uHTepHEPEeHIIMOHHOTO MAKCUMYMa U MUHUMYMa.
Pacuer nnTepdepeHIIMOHHON KapTUHBI OT IBYX KOTE€PEHTHBIX
HMCTOYHHMKOB cBeTa. KoopInHaThl MAKCHMYMOB 1 MUHUMYMOB
UHTEPEPEHITHH.

Crnioco6s1 HaOmoAeHUs HHTEpepeHuu ceeta. Meton FOHra.
buszepkana @penens. bunpusma @Openens. bununsa buiie.
HNutepdepentus cBeta B ToHKHX Mmi€Hkax. Kombsiia HeroToHa.
[TpocBernenne ontuku. MHTEphEpOMeTpHS.

Bcero aynutopHbIX 4acoB

3 | 4 |0

Omuiaiig

0 0 0

JAndpaxums.

[Tpunuun I'toiirenca-®penens. Meton 301 @penens. Crnupainb
O®penens. 3onHas actuHka. Judpaxmus Openens Ha
Kpyriiom otBepcTuu U nucke. [IatHo Ilyaccona. {udpakuums
@peHenst 0T NOMYIVIOCKOCTH U LIEIH.

Hudpaxus @paynrodepa. dudpakuus Opaynrodepa ot
Kpyriioro orsepctus. Audpaxuus ot menu. Y ciosue
MUHUMYMOB. J{ndpakironHas pemerka. Y cloBHe ITIaBHBIX
MaKCHMYMOB.

JudpakiponHas pemeéTka KaK CleKTpaabHbIA mpruoop.
Pazpematorias ciocoOHOCTb, YII0Bask AUCHIEPCHS.

Bcero AYAUTOPHBIX YaCOB

3 | 4 |0

Omnu1aiig

0 0 0

[onsipu3anus U AUCHepcus.

EcrecTBeHHBIN U NOJIAPU30BaHHBINA CBET. Buabl nonspusauu.
[Tongpuzaropsl. [InockocTs nonsipusatopa. 3akoH Maintoca.
[Ipoxoxnenus ceera yepes aBa nojsipuzaropa. CteneHp
nossipusanuu. [onsgpuzanus npu OTpakeHUH U MPETOMIICHUH.
3akoH bproctepa. [IBoitHOE JTyyenpeaomieHue.
[TonsipusanmoHHbIe PU3MBI U NTOJISIPOUbL. Bpamenue
HaIlpaBJICHUs TUHEHHON MOJIAPU3ALIUH.

Jucnepcus cBera. DneMeHTapHasi TEOpUs TUCIIEPCUH.
[Tornomenue cBeta. 3akon byrepa. Koadgdunuent
nornouieHus. PaccesHue csera. 3akoH Panes.

Bcero ayIuTOpHBIX 4acoB

3 | 4 |0

Owntaiin

0 0 0

9-15

OcCHOBBI KBAHTOBOM MEeXaHUKH

12 14 0

9-10

@®oTOHBI ¥ BOJTHOBBIE CBOHCTBA MUKPOYACTHI]

®oronsl. JlaBnenue ceera. OnbiT bote. KopmyckysipHo-
BOJIHOBOW Jyain3M. TOpMO3HOE PEHTTEHOBCKOE M3IIyUYEHUE.
KopoTkoBosiHOBas rpaHuIia TOPMO3HOTO PEHTITE€HOBCKOIO
crnekrpa. Porodpdexr. Dopmyna Ditamreitna. KpacHas
rpanuna poroaddexra. Iddext Komnron. Teopus rddekra
KomnroHa.

SnepHas Moaenb aToMa. 3aKOHOMEPHOCTH B aTOMHBIX
criektpax. [locrynarel bopa. Teopust bopa nns
BOJIOPOJIONOI00HBIX aTOMOB.

Bcero aytuTopHbIX 4acoB

4 | 4 | 0

Ownaiin

0 0 0




I'nnoresa sie-bporins. JlnuHa BOIHBI MAKPOCKOIIUYECKUX U
MHUKPOCKOITMYECKHUX TeJ (mpuMephl). ONBIT 1o 1udpakium
AJIEKTPOHHBIX NTy4YKOB Ha KpucTayiax (onsiT /x. ToMmcoHa).
OMmBITHI ¢ OMMHOYHBIMU 3JIeKTpoHaMU (ombIT B. @abpukanTe).
HenpuMeHUMOCTh MOHSATHUS TPACKTOPUN K MUKPOUYACTHUIIAM.
CooTHouieHue HeonpeneneHHocTe. [Ipoxoxaenne yacTuibl
yepe3 menb. O1eHka pa3sMepoB 1 MUHUMAJIbHOM SHEPTUN
BOJOPOJHOTO aToMa.

11-12

Ypasuenue lHlpenunrepa.

BonHoBas QyHKIMS MUKPOUYACTHIIBI M €€ CTATUCTHYECKUN
CMBICIL. [1710THOCTE BEpOATHOCTH. Y CII0BUE HOPMUPOBKH
BOJTHOBOM (pyHKITMU. BomHOBas GhyHKIIUS CBOOOIHO
ABUKyLIelcs yacTuibl. CTalMOHapHOE ypaBHEHUE
[lIpenunrepa u ero peuieHue. JIBUKEHUE YaCTUIIBI B
0ECKOHEYHO TITyOO0KOH MOTEHITUAIBHOM sIME.
[TpoxoxkaeHre 4acTUIlbl CKBO3b MOTCHIIMAIbHBIN Oapbep.
Koadduuuent orpaxenus. Korppuruent npo3paqHocTy.
TynHenpHBIN D PEKT.

DneMeHTHl KBaHTOBOW MexaHUKH. KBaHTOBaHME SHEPTUU U
MOMEHTa uMItysbca. KBaHTOBBIE unciia. DHEpreTu4ecKre
YPOBHH, BBIPOKICHHE.

Bcero ayiuTopHbIX 4acoB

4 |

4

|0

Owntaiin

0

0

0

13-15

JjieMeHThI (PM3UKH aTOMHOIO SiApa.

CocTaB aTOMHOTO S7[pa, XapaKTEPUCTUKU MPOTOHA U HEUTPOHA
3apsimoBoe unciio. MaccoBoe uucio. Mzoronsl. M3006apsl.
Pazmepsr sizep.

OcHoBHbIE 0COOEHHOCTH JIEPHOTO B3aUMOJCHCTBHUS.
PannoakTuBHOCTH. DHEPreTUYECKOE YCIOBUE PAAUOAKTUBHOIO
pacnaaa. 3akoH paJIMOAKTUBHOTO pacnana. [locrosnnas
pacnana. [lepuon nomypacnana. CpeaHee BpeMs KU3HU
PaIMOaKTUBHBIX siiep. AKTUBHOCTh. BekoBoe (v
CEKYJISIPHOE) PaBHOBECHE.

Bunpl pannoakTuBHOTO pacmana: anbda pacnaj, 6era pacnai.
I'amma-usnydenue. flnepHble peakuu U paguoyIriepoaHbIN
METO/I.

Bcero AYAUTOPHBIX YaCOB

4 |6 |0
Omnuiaiig
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIIIHIA:

O6o3una | [loiHOe HaMMeHOBaHMe
YeHHue

OK OJNEeKTPOHHBIN KypC

1M [ToJTHOTEKCTOBBINM MaTepHan
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuaisl

AM AyJiMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM OJEeKTPOHHBIE CIIPaBOYHbIE MAaTEPUAJIb
ncC WNHTEpaKkTUBHBIN CAUT

TEMBI ITPAKTUYECKHUX 3AHSATHM

| Henesan | Tembl 3ansiTuii / Conepxanue




4 Cemecmp

I'eomeTpuueckasi onTuka
['eoMeTpuyeckas ONTUKA U €€ 3aKOHBI.

I'eomeTpuueckasi onTuka
Tonxkas nmuH3a U e€ orrTudeckast cuia. IToHsTus o
LIEHTPUPOBAHHBIX ONTHUYECKUX cucTemax. Doromerpus.

HNurepdepenun
Cxema FOHnra. YcioBue nHTepepeHInOHHOT0 MakCUMyMa U
MuHuMyMma. bunpusma @penenst. 3epkano Jlnoiaa

HNureppepenun
WuTepdepenus B TOHKUX IUIEHKaX U Ha kiuHe. Konbia
Herotona. Unrepdepomerp MaiikenbcoHa

Judppakuus @penenst
3onbl Openens. Cnupans Openens. dudpaxus Openens ot
KpPYIJIOTO OTBEPCTHS M KPYIJIOTO SKpaHa

Ju¢ppakuua @paynrogepa

Hudpakmus Ha menu. Yron nudpaxiuu. CrieKTpaibHbIe
napameTpsl AU pakMoHHON perieTku. Judpakunonnas
peuierka. Pasperniaromas cnocoOHOCTh ONTHYECKUX MPUOOPOB

Honapusauus. ucnepcus.

[TonsipuzaTopsl. UHTEHCUBHOCTH MOJISIPU30BAHHOTO CBETA.
3akoH Mamntoca. @a30Bas U rpyInoBas CKOPOCTH.
CootHomenue Panes.

Koutpoabnas padora
Kontponbhas pabora Nel

®oT1oHbI. PoTOIPPEKT.
OHeprus u umnyibc Gorona. Jlapnenue ceta. Potorddexr.
®opmyna KomnroHa.

10

Boposckasi mogesb» aTtoma Boaopoaa. BosiHoBbIe ¢BOMCTBA
MHKPOYAaCTHIL.

Panuychl 571eKTpOHHBIX OPOUT. DHEPTHUs CTAIIIOHAPHBIX
cocrosiHuil. CooTtHomenue ae — bpoiins. CooTHoLeHue
Heonpenen€éHHocTH [ elizeHoepra.

11

DJIeMeHTbl KBAHTOBOM MeXaHMKH

VYpaBuenue lllpenunrepa. J{BuxeHne 4acTHIbl B 0ECKOHEYHO
ri1y0OKoH noTeHuanbHoi sime. [IpoxokaeHre yacTuiibl
CKBO3b NIOTEHLUAJIbHBINA Oapbep.

12

KBaHnTOBBIC UHCJIA
KBaHTOBaHWE SHEPTrMU U MOMEHTA UMIYJIbCa

13

CocTaB aTOMHOrO s1Ipa U €ro OCHOBHbIEC XapPaKTePUCTUKH.
PagnoakTHBHOCTD.

ATOMHBII HOMEp U MaccoBoe 4Ynucio. M30Tomnsl. DHEprus
cBsi3U siipa. Anbgda pacnaj, O6era pacnaj

14

3aKOoH paJHOAKTUBHOIO pacnaja. SiaiepHble peakiun.
[lepuon nonypacnana. CpeaHee Bpemsi )KM3HU
PaINOaKTUBHEIX siiep. AKTUBHOCTh. BekoBoe (v
CEKYJISIPHOE) PaBHOBECHE.

15

KonTpoabnas pabora
KonTponbaast pabota No2




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu peanuszanyu JaHHOW IPOrPaMMBbI UCIIOJIB3YIOTCS CIEAYIOLINE TEXHOIOTHU:

- YTEHHUE JIEKIUH ¢ UCTIOIb30BaHNE MYJIbTUMEIUIHOTO 000PYI0BaHHS;

- BBITMIOJIHEHUE CTYJICHTaMU JIOMAIIHETO 3aJaHus [0 pa3/ieaaM Kypca;

- IPOBEJIEHNE CEMUHAPOB C aKTUBHOM (opMOii 00ydeHus;

- IPAKTUYECKUE 3aHATHUS B ayIUTOPUH, COUETAIONIUECS C OOCYKIEHHUEM PEe3yJIbTaTOB PELICHUS
0 JIOMAIlIHEMY 3aJ[aHHUIO;

- KOHCYJIbTAIlUM CTYJICHTOB 10 JIOMAIIHEMY 3a/1aHUIO.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs: (KOMIETEHIMM M MX MHIUKATOPOB) MOCPEACTBOM MEPONPUSTUNA TEKYLIETO,
pyOEex’HOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCLIUIIUHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KIT 1)
VK-1 3-VK-1 9, KU-8, KU-15, T-5, k.p-8, T-
12, x.p-15
V-VK-1 9, KU-8, K1-15, T-5, k.p-8, T-
12, x.p-15
B-VK-1 9, KU-8, K1-15, T-5, k.p-8, T-
12, x.p-15
VKE-1 3-VKE-1 9, KU-8, K1-15, T-5, k.p-8, T-
12, k.p-15
V-YKE-1 9, KU-8, K1-15, T-5, k.p-8, T-
12, k.p-15
B-YKE-1 9, KU-8, K1-15, T-5, k.p-8, T-
12, k.p-15
YK-1 3-VK-1 KHU-8, KN-15
V-VK-1 KM-8, K1-15
B-VK-1 KHU-8, KN-15

HIxkanbl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYUTEILHO. MTorosas aTTeCcTanuAa I10 JUCHUIIIMHEC OLICHUBACTCA IIO 100-
0ayUTbHOM IIKae W MpeACTaBiIseT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHMM B paMKax TEKYIEro U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAECTCS B COOTBETCTBUU CO CIEAYIOLICH IIKAJIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS Y4eOHOU JUCITUTIIMHBI
OHCHKa «OTJIMYHO» BBICTABJISACTCSA
90-100 5 — «omauunoy A CTYJICHTY, €CITH OH ITyOOKO U ITPOYHO
YCBOMJI MPOTPaMMHBIN MaTepua,




HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO ero
n3Jaraer, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTUKOI, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon
JUTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3
«Y00871€eMEOPUMENILHOY

Or1reHKa «XOPOII0Y BEICTABISIETCS
CTY/CHTY, €CJIM OH TBEPJO 3HAET
MaTepual, TPaMOTHO U TI0 CYIIIECTBY
M3Jaraer ero, He JOMycKas
CYII€CTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

OneHKa «yIOBIETBOPUTEIHHOY
BBICTABJIACTCS CTYJCHTY, €CIIH OH MMECT
3HaHUS TOJIBKO OCHOBHOTI'O MaTepHaa,
HO HE YCBOWJI €T0 AeTaslel, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
($OpMyIHUPOBKH, HAPYILICHHS
JIOTHYECKOH MOCTIeI0BATEILHOCTH B
M3JI0’KeHUH IPOTPaMMHOT'0 MaTepuala.

Hwuxe 60

2
«HEY0081emM8OPUMENLHOY

OneHKa «HEeyIOBICTBOPUTEIHLHO»
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAET 3HAYUTENILHON YacTu
IPOrpaMMHOTO MaTepuana, JI0IMycKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,
OLIEHKA «HEYIOBIIETBOPUTEIHLHO
CTaBHUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MIPOJOIKUATE 00yUueHue 6e3
JOINOJTHUTCJIbHBIX 3aHATHH 11O
COOTBETCTBYIOIIECH TUCIUILIHHE.

8.

YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. O K89 A Student's Guide Through the Great Physics Texts : Volume III: Electricity, Magnetism

YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

and Light, Cham: Springer International Publishing, 2016

2. 53 183 3amaun mo obmieit ¢pusnke : yueOHOE mocodue s By30B, MockBa: bunowm. Jlaboparopust
3HaHui, 2012

3. O U 83 3agauu no obmielt ¢pusuke : yueOHoe nmocodbue /1 By3oB, Cankt-IlerepOypr: Jlans, 2021

4. 53 1183 KpanroBas (husuka : ocHOBHbIE 3aK0oHbI, MockBa: bunom. Jlaboparopus 3Hanuit, 2014

5. 53 K17 OcHoBsl ¢pusuku T.2 , Mocksa: JlabopaTopus 3nanuii, 2017

6. 535 1183 BomHOBBIE MPOIIECCH : OCHOBHBIE 3aKOHBI: ydeOHoe mocobue ams By30B, . E. Mponos,
Mocksa: bunom. JIaboparopus 3nanwuii, 2007

JOIIOJIHUTEJIbHASA JINTEPATYPA:




[MPOI'PAMMHOE OBECIIEYEHMUE:

CnenunansHOE IPOrpaMMHOE 0OecriedeHne He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

1. OtkpeiThIi KOJUTeK. Pusnka (http:// www.physics.ru/)

2. BupryanbsHas obpa3oBarenbHas gadoparopust (http://www.virtulab.net/)

3. Buneozanucu u TEKCTOBBII MaTepHa MyOJIMYHBIX JIEKIUI N3BECTHBIX YYECHBIX MHpa
(http://elementy.ru/lib/lections)

4. Caiit HUAY MU®U (http://mephi.ru/)
5. OtkperToe obpazoanue (http://openedu.ru)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
JUCLMIIIMHBI

CrnenuaibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHre He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

IIpenonaBanue Kypca peaausyercs 4Yepes JICKLIUU U IPAKTUYECKUE 3aHATHUA.

Jlexyu SIBIISIOTCS OCHOBHBIM M BEAYIUM BUAOM 3aHATHH. Ha HuX naercs 6a3oBble 3HAHUS 1O
JUCLUIIINHE.

CeMuHapckue 3aHATHS NIPEAHA3HAUEHBI Ul Pealu3allii Ha MIPaKTUKE TEOPETUUECKUX 3HAHUM
MoJTlyyaeMbIX Ha JeKIHUsIX. B pe3ymprare 3TOro y CTyAE€HTOB (OPMHUPYIOTCS YMEHHUS pelaTh
¢busnveckne 3a1a49m, aHATU3UPOBATh U HAXOIUTh METOJIBI PEeUIeHUsT PU3NIECKUX TTPOOIIEM.

1. Teopernueckoe n3yueHue Kypca (JICKITUH)

TeopeTnueckoe H3y4yeHHE COOTBETCTBYIOIIEW YacTH Kypca ITUCIHHUIUIMHBI TPOBOAMUTCA Ha
JEKIUAX, YATAEMBIX IO IMPOTpaMMe JAaHHOTO Kypca B COOTBETCTBUU C KalleHIApHBIM IUTaHOM. Jlekiuu
YUTAIOTCSI B COOTBETCTBHHM C Yy4eOHBIM pacnucanueMm. [locemeHne mneknuil uis CTYISHTOB
00s13aTeNBHO.

Ha nekuum cTyneHT mpoBOAUT KOHCIEKTHPOBAHMUE pacCKa3blBaeMOro marepuana. Beaenue
KOHCIIEKTOB JICKIIUU — HEO0X0IMMast 4aCTh CAMOCTOSTEIILHON PabOTHI.

OCHOBHBIE COBETHI 110 KOHCIICKTHPOBAHHIO JICKITHIA:

* 3aMKMCHIBATH JICKIIMH 10 CMBICJIOBBIM OJIOKaM;

* COKpalllaTh paclpoCTPaHEHHBIE CIIOBA;

* HCIIOJIb30BATh Pa3IMYHbIE MaTeMaTHUYeCK1e 0003HAYCHHUS,

* OCHOBHBIC 3aKOHBI, TOHATHS 3aMUCHIBATh KaK OTAEIbHBIA a03all, OTHEeNssI UX OT OCHOBHOTO
MaccuBa TEKCTa M BBIACIATH OJYCPKUBAHUEM UJIH [IBETHBIM MapKepOM;

* UCIIOJIb30BATh MIPOCTPAHCTBEHHYIO 3aINCH;



* KJIJaCCU(PMKALIMKU ¥ TIEPHOAN3ALINY TPEATIOUTUTEIHLHO KOHCIIEKTUPOBATh HE B TEKCTOBOM BHUJIE,
a BUJIE CXEM, JUarpamMm, pucyHKOB.

JUis  ONOJHUTENBHOTO U CAMOCTOATEIBHOTO HU3YYEHHs Kypca CTYAEHTbl MOTYT
BOCTIOJIB30BaThCsl Y4eOHBIMU MTOCOOMSMH, Pa3pabOTaHHBIMU U W3IAHHBIMH COTPYAHUKAaMHU Kadeapsl,
WM PEKOMEHJOBAHHOW JIUTEPATYPOM II0 COOTBETCTBYIOIIEW 4YacTH Kypca. PexomeHnoBaHHYO
JUTEPATYPY MOXKHO B3ATh B Onbaunorexke HUAY MUDY.

2. [IpakTnyeckue (ceMUHAPCKUE) 3aHATHUSL

[TapamiensHO € U3y4EeHHEM TEOPETUYECKOTO MaTepHalla CTYIEHTbI OCBAaMBAKOT METOJBI
pemieHust 3a7a4 MO (U3MKE Ha MPAKTUYECKHX 3aHATHAX (cemuHapax). CeMuHaphl NMPOBOAATCSA B
COOTBETCTBUM C YUEOHBIM PacCMCAHUEM.

IIporpamma Kypca M CEMECTPOBBIM KAJICHIAPHBIM IUIAH COCTAaBJICHBI TaK, YTO TEMBI
CEMUHAPCKHUX 3aHATHM CIEAYIOT CTPOro 3a Temamu JieKiui. U mporpamma Kypca, U CEMECTPOBBII
KAJICHAAPHBIM IUIAH JOCTYIHBI KaXKIOMY CTYACHTYy Ha caiTe yHuBepcurera. IloaroroBurscs K
OUYEepEHOMY CEMHHAPCKOMY 3aHATHIO - 3TO, NPEXJEe BCEro, MpopaboTaTh JEKIHOHHBIA MaTepuall.
Bce HeBbISICHEHHBIE BOIPOCHI TEOPHMM MOXHO (M HYXKHO) 3aJaThb NpenojaBaTell0 B Havaie
ceMHMHapckoro 3aHsaTus. Ha ceMuHape, kak npaBuiio, pa3ouparoTcst BONPOCH! M KaueCTBEHHBIE 3a]1auH,
JIaroIMe BO3MOXKHOCTh Oosiee riyO0oKo MOCTHYb U3ydaeMblil paszzen Kypca. Kpome Toro, Ha cemuHape
ydar IpaBUJIBHO CTAaBUTh M pELIaTh 3aJayd, aHAJIW3UPOBaTh pelleHue 3anad. [lo mpoijeHHONW Ha
CEMHUHape TeMe JAr0TCs 3aJauyd JUIsl CaMOCTOSITEILHOTO (JIOMAIIHEro) peleHus. Y CBOEHUE Kypca BO
MHOI'OM 3aBHCHT OT OCMBICJIEHHOTO BBIIIOJHEHHs JIOMAalIHErO 3aJaHMsl, BAYMYHBOIO pELICHUS
0O0JIBIIOr0 KOJIMYECTBA 3aa4.

ITpu pemiennu 3agad 1es1€c000pa3HO PYKOBOJCTBOBATHCS CIEAYIOIIMMU IpaBuiaMu. Ilpexae
BCEr0 HYXHO XOpOILO BHUKHYTH B YCJIOBHE 3a/layH, 3allUCaTh KPaTKoO ee ycioBue. Eciau mossosser
XapakTep 3a7aud, 00s3aTelIbHO CHENalTe PHUCYHOK, MOSCHAIOIMI €€ CYLIIHOCTb. 3a peAKUMHU
UCKJIIOUEHHUSMH, KakKJasi 3ajiaya J0JDKHA ObITh CHayasla pelieHa B oOmeM Bujae (T. €. B OyKBEHHBIX
0003HAYCHUSAX, a HE B UHUCIAX), IPHYEM UCKOMAasi BEJIMYMHA JI0JKHA OBITh BBIpaXKEHA Yepe3 3a/laHHbIe
BennuuHbl. [lody4ynB pemieHue B oOmIeM BHUAE, HYKHO INPOBEPHUTbH, MPABHIBHYIO JTH1 OHO HMEET
pasmepHOCTb. Eciii 3T0 BO3MOXKHO, HCCIEA0BATh MIOBEICHUE PELICHUS B IPEACIIBHBIX CIIyqasiX.

B Tex ciywasx, Korga B IpoLecce HAXOXACHUS HMCKOMBIX BEJIMYHMH NPHUXOAUTCS peulaTh
CUCTEMY HECKOJbKHUX TPOMO3JKMX YpaBHEHMH (Kak, HampUMep, 4acTo ObIBaeT MPH HAXOXKIAECHUU
TOKOB, TEKYIIUX B CIOXHBIX Pa3BETBICHHBIX IIEMAX), L1EIecO00pa3HO CHayaja IOJCTaBIATh B 3TH
YPaBHEHMs YMCJIOBbIE 3HAa4eHUs KOI(D(UIMEHTOB M JIMIIL 3aT€M OINPENENATh 3HAUYEHUH HCKOMBIX
BEJIMYMH. YOEAUBIIUCH B MPABUJIBHOCTH OOILETo peIIeHus], MOACTaBISAI0T B HEr0 BMECTO KaKIOH U3
OyKB 4HCIIOBbIE 3HAUYCHHUs 0003HAUEHHBIX MU BEJIMYMH, Oepsl, pa3yMeeTcs, BCe 3TU 3HAUEHUS B OJHOMN
U TOM 7K€ CUCTEME E€IMHHII.

Hamo moMHHTH, 4YTO 4YHCIOBBIE 3HAYeHHA (U3NUYECKUX BEIMYUH BCErIa SBISIOTCS
npubimkeHHbIMA.  [loaTOMY mpH pacdyeTrax HEOOXOIMMO PyKOBOACTBOBATHCS MPABUIIAMHU JICHCTBUH C
MpUOIMKEHHBIMHM YUCJIaMU. B 4yacTHOCTH, B MOJYy4EHHOM 3HAYEHUU BBIUYMCIICHHON BEIMYMHBI HYHO
COXPAHMUTH IOCIEAHUM TOT 3HAK, €AUHHIIA KOTOPOTO MPEBBIIAET MOTPEIIHOCTD ATOM BENU4YUHBL. Bee
ocTaJlbHble 3Haydamue HUdpel Hago oTOpocuth. Iloay4yuB 4KMCIOBOM OTBET, HY)XHO OLIEHUTbh €0
npaBaonoo0HocTh. Takas OlleHKa MOXKET B psjie CilydaeB OOHApyKUTh OIMIMOOYHOCTH IOJIy4E€HHOI'O
pe3yibTara.

Eciau B ycnoBuM 3a1ayd MMEIOTCS YUCIIOBBIE JAHHBIC, HE JICHUTECh JOBOJIUTH PELICHUE 10
YHCIOBOTO OTBeTa. UTOOBI MOMYYUTH MPABHIBHBIA UYMCIOBOW OTBET, HEOOXOJMMO XOpOIIO 3HATH
eIMHUIBl (PU3MUYECKUX BEIMYMH M YMETh MPOU3BOJUTH AaKKypaTHO M HAAEXKHO pacueTsl. U TO, M



Ipyroe MOXeT OBbITh JIOCTHTHYTO TOJBKO IJIUTENBHOW mpakTukoil. Ocoboe BHUMaHUE HYXKHO
oOpamiate Ha MPaBUIBLHOE OIpPEeNICHHE MOPsAKA HCKOMOM BETUYHHBI.

[TocenieHne ceMMHapCKUX 3aHATHI 00513aTENBHO.

KoHTponb Tekylied ycneBaeMOCTH CTYJEHTOB OCYIIECTBIISIETCS MPENOoJaBaTeseM, BEIyIIUM
3aHATHS 110 CIIETYIOIIUM IT0Ka3aTeIsIM:

* [IOCEIIAEMOCTh IPAKTUYECKUX 3aHITUH;

* aKTUBHAas1 paboTa CTYJECHTOB Ha 3aHATHSAX;

* pe3yJbTaTaM TeCTOB U KOHTPOJIbHBIX paboT;

* BBITMOJIHEHUIO IOMAILITHUX paboT.

Jlnist caMOCTOATENBbHOM pabOThl CTYAEHTHI UCIOIB3YIOT yueOHbIE MTOCOOHS IO PEIICHUIO 3a/1ad,
MOATOTOBJICHHBIE M W3JAaHHBIC TIPENoJaaBaTeIs MU Kadeapbl, ¥ PEKOMEHIOBAHHYIO JIUTEPATYpPY IO
COOTBETCTBYIOIIEMY KypCy QPHU3UKH.

3. CamocrosTenbHas padota

CamocrositenbHast paboTa CTy/JEHTOB HalpaBieHa Ha yriIyOleHHe W 3aKkpeIuleHHe 3HaHWN
CTYJICHTOB, Pa3BUTHE UX NMPAKTHYECKUX YMEHHUH U CKJIaJIbIBACTCS U3 HECKOJIBKHX COCTABIISIOIINX:

* paboTa ¢ yueOHUKaMH;

* paboTa C JeKIIMOHHBIM MaTePUaIIOM;

* IOUCK U 0030p JIUTEPATYPHI U ANEKTPOHHBIX HCTOYHUKOB HH(POPMALIUH 110 TEME 3aHITHH;

* BHITMIOJIHEHUE JOMAIIHUX 33 JaHHIA;

* TOJITOTOBKA K MPAKTHYECKUM 3aHATHSIM, OOpMIICHHE JTa00PaTOPHBIX paboT;

* TOJITOTOBKA K 3a4€TaM U SK3aMCHaM.

CamocrosiTensHasi paboTa CTYJCHTOB SBISIETCS HEOOXOAMMBIM KOMIIOHEHTOM TIONYyYCHHS
MOJTHOIIEHHOTO BBICIIIETO 00pa30BaHUS

4. KoHCynbTallUU K K3aMEHY
KoHcynbTanuu k 3K3aMeHy NpoOBOASITCS B COOTBETCTBUU € pacnucanueM. Bonpocs! k sk3ameny
cooOImaroTes CTyIeHTam 3apanee. [locemenre KOHCyIbTaluii 00s3aTeIbHO.

5. Tekymui ¥ UTOTOBBIN KOHTPOJIb

HrtoroBas omeHka 3a CeMECTp MPOU3BOJIUTCS B KOHIIE CEMECTpa MO KPEAUTHO-MOMYJIHHOMN
cucreMe. MakCUMaJILHBIM HWTOTOBBIN Oayul B naHHO# cucreMe cocrtasiisieT 100 6aymuioB. MTOrosbrit
PEUTHHT onpeenseTcs CyMMUPOBaHUEM OalsioB HAOpaHHBIX B KOHIIE CeMecTpa 3a 3K3aMeH U 0alioB,
HaOpaHHBIX B TEUEHUE CEMECTpa MPH BHIMOIHEHUH 33a/IaHUH B paMKaX TEKYIIEro KOHTPOJIS.

3a ceMmecTp CTYACHT MOXET MONy4YuTh He Oonee 50 6amioB 3a aTTeCTAlMIO Pa3lelioB M HE
6omee 50 GaynoB 3a 3K3aMeH.

bamiel 3a arrecranuio pasenoB YYHTHIBAIOT Oaiibl, HAOpaHHBIE 32 KOHTPOJBHBIC PalOTHI,
TECTHI M 32 aKTUBHYIO pa0OTy Ha CEMUHApax M JIOMAITHUE 3aJaHus.

JIist ycremHoro OCBOEHUSI Marepuaia HEOoOXOIUMO IMOJIb30BAThCS KOHCTEKTAMM JICKITHH,
y4eOHBIMH  TIOCOOMSIMU, Ppa3pabOTaHHBIMH W  HW3JaHHBIMA  COTPYJAHMKaMHU Kadeapbl WiIu
PEKOMEH/IOBAaHHOM JIUTEPAaTypoll MO COOTBETCTBYIOLIEH uacTu Kypca. [Ipu camocrosiTensHOM
BBIMIOJTHEHUH MPAKTHUYECKUX 33JaHU  HEOOXOAMMO ONUpaThCsl Ha AaHAJNOTUYHBIC 3aJaHHUS,
paccMOTpeHHbIE TpU pa3dbope MaTepuana.

JlJiss KOHTpOJISI 3HAHUW U OIEHKM YCBOGHUS MATEPUAIOB MO pa3iesiaM JaHHOW JUCIUILTAHBI
WCIIOJIL3YIOTCS MAaTEpUaJbl B BUJE KOHTPOJIBHBIX padOT, TECTOB U JIOMAITHHUX 33 aHHH.



a) KonrpomnbHbie paboTbI

JUis TEKyIero KOHTPOJs yCBOGHUs MaTepuana CTYAEHTaMU MpU U3YyYEHUHM Kypca B TEUEHHE
CeMeCTpa Ha NMPAKTUYECKUX 3aHIATUAX (CEMHUHapax) MPOBOAATCS KOHTPOJIbHBIE paOOTHI.

KonTtponbHast paboTra mNpoBOAWTCS MNHCBMEHHO BO BpeMs ayJUTOpHOro 3aHsATus. B
KOHTPOJIbHOW PaboTe MOMKET HMCIIONBh30BAaThCA KaK 3akpbiTas (opma, mpeaycMaTpuBaromias BBIOOP
MPaBWJIBHOTO OTBETA M3 HECKOJIbKMX MPHUBENEHHBIX, TAK U OTKpbITass ¢opma, MpeaycMaTpUBaroIas
CBOOOHBIN OTBET.

IIpu oTkpbITOM (hopMe HEOOXOOUMO MPENOCTaBUTH pelleHue 3afaud. [loaHoe mpaBUIIBHOE
peleHue 3aa4 B KOHTPOJIbHON paboTe JOHKHO BKIIIOYATh 3aKOHBI U (POPMYIIbI, IPUMEHEHHE KOTOPBIX
HEOOXOMMO W JOCTAaTOYHO [UIS pEUICHHs IOCTaBICHHOM  3aJayd, a TaKkke MaTeMaTH4ecKue
npeoOpa3oBaHusl, pacyeThl ¢ YHUCICHHBIM OTBETOM M, MPU HEOOXOAMMOCTH, PUCYHOK, MOSCHSIOMINN
pemenue. Ilpu BbINONIHEHUMM 3aJaHUIl 3HAUEHHE MCKOMOM BEJNIMYUHBI CJIEAYET BBIPA3UTh B TEX
eAMHULIAX (U3NYECKUX BEJIMYMH, KOTOPbIE YKa3aHbl B YCIOBHHM 3a/aHus. Eciau Takoro ykaszaHus HeT,
TO 3HAYCHHE BEJIMYMHBI CIeAyeT 3amucatb B MexayHapogHoit cucreme emunami (CH). Ilpum
BBIUMCJICHUH Pa3pelaeTcs UCIOIb30BaTh HEIPOTPAMMUPYEMbIN KaIbKYJIATOP.

BapuaHT KOHTpOJBHOW pPalOOTHI OLIEHWBAETCS MO pPEUTHHroBOoM cucreme. CTyleHTam,
HabOpaBiuM MeHee 60% 0anoB, HE0OX0UMO BBIMOJIHUTH KOHTPOJIbHYIO paboTYy ellle pa3 Ha 3a4eTHOU
HeJele.

b) Tect

Ilenp TecTOB sABIAETCA TEKyLIMH KOHTPOJIb YCBOCHUS MaTepuaja CTyACHTaMHU NPU U3yYCHUH
Kypca.

TecTbl MPOBOAWTCSA MHCHMEHHO BO BpeMs MPAKTHYECKHX 3aHATHHA. B Tecte Moxer OBITH
UCIIOJIb30BaHA KaK 3aKkpbiTas (opMma, MpeaycMaTpuBaromias BBIOOp TNPAaBHILHOIO OTBETa W3
HECKOJIbKHMX TPHBEIEHHBIX, TaK M OTKPBITas (opma, IperycMaTpuBaroiias cBoOoaHbIi oTBeT. Tect
OLICHUBACTCS MO PEUTHHIOBO# cucteme. CtyaeHTam, HaOpaBmuM MeHee 60% OanioB, HEOOXOAUMO
BBIIIOJIHUTB TCCT CIIC pa3 B TCUCHUC CCMCCTPA UJIU Ha 3a4eTHOU HEacIe.

c¢) Kontpons o uroram

Pesynbrar arrecranmu paznenoB ocymiectBisiercs myrem Kontponst Uroros (KW) 3a pasnen.
Kaxnpiit KU orieHnBaeTcs onpeneeHHbBIM KOJIMYECTBOM OaJIJIOB, KOTOPBIE CKIIAJILIBAIOTCS U3 CYMMBI
0ayIoB 3a TEKYUIMIl KOHTPOJb U aKTUBHYIO PadOTy CTYJEHTOB Ha CEMHUHApCKHUX 3aHATHAX. Kpome
TOTO, CTYACHT JOJIKEH MPEAbSIBUTH YCIEIIHO BBIIOIHEHHBIE JOMAIIHKE 3aaHus1. KOHTpOIbHBIN UTOT
3a pa3zell BBICTABIISIETCS TOJIBKO B TOM CIIydae, €Cly KaXK/Ibli TeKYLUNA KOHTPOJIb, YYUTHIBAIOIIUNCS B
KU, BrimonHeH ycnemnHo 6onee yem Ha 60%.

Crynentsl, He nonyuuBmme KW unm nabpasimme menee 60% 3a KOHTpOJbHBIE pabOTHI WM
TECThI, IEPEMUCHIBAIOT UM BBIMOIHSIOT JIOMOJHUTENbHBIE 3a/IaHHsI TI0 MaTepuaiaM JaHHBIX pa3/iesioB
Ha 3a4€THOM Hexele.

d) [IpomexxyTouHas aTTecTaIus
dopmoii MPOMEKYTOUHOM aTTECTAIIMH IO JTAHHOH TUCIMILIMHE SBJISIETCS SK3aMEH.

¢) DKk3aMeH
Ilenpro dK3aMeHa SABISETCA IIPOBEPKAa 3HAHUKW W YMEHMM CTYACHTOB IO JaHHOMY KypCy.
DK3aMeH NpOBOAMTCA IO OwmieraMm, YyTBEP)KICHHbBIMM Ha Kadenape. DK3aMEHAlMOHHBIE OWIIETHI



COJIep)KaT TEOPETUYECKHE BOMNPOCHl IO pasfenaM uuraemMoro kypca. C  3K3aMEHAalMOHHBIMU
BOIIPOCAMU CTYACHTHI 3HAKOMSTCS 3apaHee.

B cootBercTBUM ¢ TpeOOBAaHUSAMU KPEAUTHO-MOYJIBHOW CUCTEMBI JIOMYCK K IK3aMEHY CTYJEHT
MI0JIy4aeT TOJIbKO MPH BBIMOJIHEHNUHU CIETYIOMINX YCIOBHIA:

* KKl TEKYIIUHA KOHTPOJIb, yunThiBatomuiica B KU, Beimonnen 6onee yem Ha 60%.

* 00mras cymma 0ajiioB 3a aTTECTAIUIO pa3/ieioB OosbIne win paBHo 30.

11. YYEBHO-METOJWYECKHUE PEKOMEHIALIUM JJI5I IPEMIOJABATEJIEN

OpFaHI/BaLII/IH npenoaaBaHus Kypca

1. TeopeTnueckoe npenoiaBaHue Kypcea (JIeKIUH)

2. [IpoBeneHue NpakTUYECKUX (CEMUHAPCKUX) 3aHATUI
3. KoHTposb caMoCTOsATENbHON pabOThI CTYAEHTOB

4. KoHcynpTalus K SK3aMEHY

5. Texyuiuii 1 UTOTOBBIN KOHTPOJIb

a. KontposnbHble paboTbl

b. Tectsl

c. Konrpons no utoram

d. ITlpomexxyTouHas aTTecTanus

e. DK3aMeH

1. TeopeTnueckoe npernoaBaHue Kypca (JeKIUH)

Teoperndeckoe npenojaBaHUE COOTBETCTBYIOIIEH YacTU Kypca JUCLMIUIMHBI MPOBOAMTCS Ha
JEKIMSAX, YATAEMBIX 10 IPOrpaMMe JAHHOTO Kypca B COOTBETCTBUM C KaJIEHAAPHBIM IU1aHOM. Jlekuun
YUTAIOTCS B COOTBETCTBUM C Y4eOHBIM pacnucaHueM. JIeKuumoHHBIH Marepuan Oasupyercs Ha
OCHOBHO JIUTEpaType, NpeajiaracMoi AJis JaHHOTO Kypca.

JUis NOTONHUTEIBHOIO KOMILJIEKTOBAHMSI JIEKIIMOHHOIO MaTepHaja MOYKHO BOCIIOJIb30BATHCA
yu4eOHBIMH  TOCOOMSIMH, pa3paOOTaHHBIMM W  WM3JaHHBIMH  COTPYIHUKaMH Kadeapbl, win
PEKOMEH/I0BAaHHOW JIUTEPaTYpOl MO COOTBETCTBYIOLIEH YacTH Kypca. PEKOMEHI0BaHHYIO JUTEPATypy
MO>KHO B34Tb B 6ubnuoreke HUAY MUDY.

2. IlpoBenenne mpakTUYECKUX (CEMUHAPCKUX ) 3aHATHNA

[TapannenbHO ¢ TpenojaBaHHEM TEOPETUYECKOTO MaTepuana MPOBOIATCS TMPAKTHUECKUE
3aHaTUA (ceMuHaphl). CeMUHAphl MPOBOJSATCS B COOTBETCTBUH C y4eOHBIM pacmucaHueM. KoHTpounb
MOCEIEHUS] CEMHHAPCKUX 3aHATHI CTYJACHTaMU JOKEH OCYIIECTBISATHCS HA KAXKIOM 3aHSITHH.

KOHTpOJIB TCKYH_Ieﬁ YCIICBACMOCTU CTYACHTOB OCYIICCTBJIACTCA NPCOAaBaATCIIEM, BCAYIIHM
3aHSTHS IO CIEAYIOIUM TTOKA3aTEIIsIM:

* [TOCEIIAEMOCTh MPAKTUICCKUX 3aHIATHIA;

* AKTHUBHAA pa60Ta CTYACHTOB HaA 3aHATUAX;

* pe3yJIbTaThl TECTOB H KOHTPOJBHBIX PadOT;

* BBITMIOJIHEHUE JIOMAIIHUX padoT.

3. KoHTpOIIb CaMOCTOSATENIbHOM Pa0OTHI CTYICHTOB



KoHTponb caMocTosATeIbHON PabOTHI CTYJCHTOB OCYIIECTBIISICTCS IEPUOANUYECKH, KETIATEIIbHO,
Ha KaXJIOM CEMHHape MyTeM IMPOBEPKH JOMAIIHETO 3aJaHusi M WHTCPAKTUBHOH pabOTHI B XOH€
3aHSTHS.

Kontponb camoctosiTensHON pabOThl CTYJIEHTOB SBJISIETCS HEOOXOAMMBIM KOMITOHEHTOM
MIOJIHOIIEHHOT'O TIPET0IaBaHusl JaHHOTO Kypca.

4. KoHCybTallMM K SK3aMEHY
KoHncynpTanum k s3K3aMeHy IPOBOJAATCSA B COOTBETCTBUHU C paclucaHueM. Bompock! k 9Kk3aMeHy
COOOIIAI0TCS CTYACHTaM 3apaHee.

5. Tekylui 1 UTOTOBBIM KOHTPOJIb

HroroBas oreHka 3a ceMeCTp BBICTABISIETCA B KOHIIE CEMECTpa MO KPEAUTHO-MOMYJIBHOMN
cucreMe. MakcMMaJIbHBIM HTOTOBBIA Oay1 B maHHouM cucteMe cocrtasisser 100 Oamnos. MTorosbiit
PEUTHHT OIpenemsieTCss CYMMHPOBAaHHEM OaJJTIOB HAOpaHHBIX B KOHIIE CEMECTpa 3a dK3aMeH U 0aJuioB,
HaOpaHHBIX B TEYCHHE CEMECTpa IMPH BBHIMOJHEHUHU 33JIaHUN B paMKaX TEKYIIETO U MPOMEKYTOYHOTO
KOHTPOJIS.

3a ceMecTp CTYACHT MOXET MOJy4YuTh He Oonee 50 OamioB 3a aTTecTallMIO Pa3/lIelioB M HE
Ooitee 50 GamIoB 3a HK3aMEH.

bamnel 3a arrecranuio pasenoB YYHTHIBAIOT Oaiibl, HAOpaHHBIE 32 KOHTPOJBHBIE PalOTHI,
TECTHI, 32 aKTUBHYIO pa0OTy Ha ceMUHApax3a U JOMAITHHE 3a/IaHusl.

JIist KOHTpOJIST 3HAHUW W OLICHKM YCBOCHHSI MAaTEPHAJIOB IO pasjesiaM JaHHOW UCHIUILTAHBI
MPENoIaBaTelIb UCIIOIB3YET MaTEPHANIBI B BUJIE KOHTPOJIBHBIX pa0OT, TECTOB U JOMAIITHUX 3a/IaHUM.

a) KonTponbsHbie paboThl

JUst TeKylero KOHTPOJsl YyCBOSHHs MaTepuaia CTyAEHTaMM NpPU M3yYEeHUHM Kypca B TE€UEHHUE
CeMecTpa Ha MPaKTHUYECKUX 3aHATHX (CeMUHApax) MPOBOASTCS KOHTPOJIbHbIE paOOTHI.

KonrponsHas paboTa NpOBOAMTCS IUCBMEHHO BO BpEMs ayIUTOPHOTO 3aHATHS. B
KOHTPOJILHON paboTe MOXET HCIOJIb30BaThCsl Kak 3akpeiTas (opma, mperycMaTpuBaronias BbIOOp
MPaBUJIBHOTO OTBETA W3 HECKOJIBKUX NPUBEICHHBIX, TaK W OTKpHITas (hopma, mpeaycMaTpuBaromas
CBOOOIHLIN OTBET.

IIpu oTkpbITON (hopMe HEOOXOOUMO MPENOCTaBUTh pelleHue 3afaudd. [loaHoe mpaBuUIIbHOE
peleHue 3aa4 B KOHTPOJIbHON paboTe JOHKHO BKJIFOYATh 3aKOHBI U (POPMYJIbI, IPUMEHEHHE KOTOPBIX
HEOO0XOMMO M JOCTaTOYHO [UId pELIeHHs IOCTABICHHOM  3aJauyd, a Takke MaTeMaTH4ecKue
npeoOpa3oBaHusl, pacyeThl ¢ YHUCIEHHBIM OTBETOM M, MPU HEOOXOAMMOCTH, PUCYHOK, MOSCHSIOIMINN
pemenue. Ilpu BBIIOJIHEHMM 3aJaHUl 3HAYEHME MCKOMOM BEJIMUYUHBI CIEAYET BBIPA3UTh B TEX
eIMHUIAX (PU3UUECKUX BEIMYHMH, KOTOPbIE yKa3aHbl B YCIOBHM 3afaHus. Ecnu Takoro ykasaHus HeT,
TO 3HA4YEHHWE BEJIMYMHBI CcleayeT 3anmucatb B MexayHapoaHoit cucteme enunul (CH). Ilpu
BBIYMCIICHUH pa3peIIaeTcsl UCIO0Ib30BaTh HEIPOTPAMMUPYEMbIN KalIbKYJIATOP.

BapuaHT KOHTpOJbHOW pPa0OTHI OLIEHUBAETCsS MO peWTuHroBod cucreme. CTyneHTam,
HaOpaBmuM MeHee 60% 0aioB, HEOOXOAUMO BBIMOIHUTH KOHTPOJIBHYIO paboTy ellle pa3 Ha 3aUeTHOM
Hezere.

b) Tecr
Ilenp TecTOB sABIAETCA TEKYyLIMH KOHTPOJIb YCBOCHUS MaTepualla CTyACHTaMU IPU U3y4CHUHU

Kypca.



TecThl MPOBOAMTCS MUCBMEHHO BO BpEMs IMPAKTHMYECKMX 3aHATUH. B Tecre MoxeT ObITh
UCTOJNBb30BaHA KaK 3akpeiTas (opma, mpeaycMaTpuBarolias BBHIOOP TNPABMIIBHOTO OTBETa U3
HECKOJIbKUX IMPHUBEAEHHBIX, TaK U OTKpbITas (popma, mperycMmaTrpuBaroiasi cBoOOIHBIN oTBeT. TecT
OIICHUBACTCS TI0 peUTHHTOBOH cucteme. CryaeHraM, HaOpaBmmM MeHee 60% OayioB, HEOOXOIUMO
BBINIOJTHUTH TECT €I1I€ Pa3 B TEUEHUE CEMeCTpa UM Ha 3a4€THOU HeJele.

c¢) Konrpons no uroram

Pesynbrat arrecranuu pasnenoB ocyiectsisercs mytem Konrpons Mroros (KU) 3a pasnen.
Kaxnpiit KW oneHnBaercst onpeieIeHHBIM KOJIMYECTBOM 0alllIoB, KOTOPBIE CKIIAABIBAIOTCS U3 CYMMBI
0aJuIoB 32 TEKYIIMH KOHTPOJb W AaKTUBHYIO pabOTy CTyIEHTOB Ha CEMHUHApCKUX 3aHATUSAX. Kpome
TOT'0, CTYZEHT J0JKEH MPEABIBUTH YCIICHIHO BBIIIOJIHEHHBIE TOMAIIHKE 3aaHus. KOHTPOIbHBINM UTOT
3a pas3zell BBICTABIIIETCS TOJIBKO B TOM CIIydae, €ClIM KaKbli TEKYIUNA KOHTPOJIb, YUYUTHIBAIOIINICS B
KW, BbmonHeH ycnemHo 6osee yem Ha 60%.

Crynentsl, He nonyuyuBmre KU unu naOpasmue meHee 60% 3a KOHTpOJIbHBIE PabOThl MM
TECTBI, IEPENUCHIBAIOT WU BBIMOIHIIOT JOIIOJHUATENbHBIE 3a1aHUs 110 MaTEpragaM JAHHBIX pa3JeloB
Ha 3a4€THOI HeJee.

d) [TpomexyTouHas aTTecTanus
@opMOI IPOMEKYTOUHOH aTTECTALIUU T10 JaHHON AUCLUIUIMHE SBIISICTCS YK3aMEH.

e) DKk3ameH

[lenpro 2K3aMeHa SIBJISETCS MPOBEPKAa 3HAHWA M YMEHHUIl CTYIEHTOB 1O JaHHOMY KYpCy.
DK3aMeH TMpPOBOAWUTCS MO Owieram, YTBEPXKICHHBIM Ha Kadeape. OK3aMEHAIIMOHHBIC OWIICTHI
COJIepKaT TEOPETHYECKHE BOIMPOCHI IO pasaenaM 4YuraeMoro kypca. C  SK3aMEHAI[HOHHBIMHU
BOIMPOCAMH CTYJICHTHI 3HAKOMSITCS 3apaHee.

B cootBeTcTBUY € TpeOOBaHUAME KPEIUTHO-MOIYJIBHOW CUCTEMBI JIOMYCK K 9K3aMEHY CTYJICHT
MOJTy4aeT TOJBKO MPH BHIMOTHEHUH CICAYIOIINX YCIOBHIA:

* KQXX/IbI TEKyIIUil KOHTPOJIb, yunThiBaromuiics B KM, BeimonHen 6omee ueM Ha 60%.

* 001ast CyMMa 0aJIJIOB 32 aTTECTAIMIO Pa3/ieoB 0oJbIe uiu paBHO 30.
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