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PabGouass mnporpamma mucuurumHbl «[IpoxokaeHne YacTHI[ dYepe3  BEIIeCTBO» /
coct. M.X. XokoHoB — Hanpunk: ®I'BOY KBI'Y, 2022. - 34 c.

PabGouast mporpamma mpemaHa3zHaueHa JUIsl CTYJIEHTOB OYHOW (OpMBI OOy4YEHHUS 110
HanpasiaeHuto noarorosku 03.03.02 duzuka, npodmias “Menunuackas dusuka” 7 cemecrpa, 4
P » 1Ip pa,

Kypca.

PaGouas mporpamma coctaBieHa ¢ ydeToM DenepaibHOro  rocyJapCTBEHHOI'O
obpazoBatensHoro crapaapra ®I'OC 3++ Beicmiero obpazoBanust no Hampasieruio 03.03.02
®dusnka (ypoBeHb OakamaBpuara), YTBEPKICHHOTO NpPHKa30M MHHHCTEpCTBA OOpa3oBaHUS |
Hayku Poccuiickoit @enepanuu 7 asrycra 2020 r. N 891, koTopslii 3apeructpupoBad B MHUHIOCTE
P® 24 aBrycra 2020 r. N 59412.
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COJEPKAHUE

Lenu 1 321241 OCBOCHHSI TUCIUTUTMHBI 4
Mecto aqucuumiuHsel (Monyis) B ctpykrype OITIOIT BO 4
TpeboBanus K pe3ylbTaTaM OCBOSHUS AUCIHUILTHHBI (MOYJIs) 4
CopepxaHue U CTPYKTypa AUCUMILIUHBL (MOTYJIs) 5
OreHOUHbIE MaTEePHAIIBI AJIS1 TEKYIIETO U pyOeKHOTO KOHTPOJIS 8
yCIIEBAEMOCTH U IPOMEXYTOUYHOM aTTeCTalK

MeTtoaudeckue MaTepralibl, ONPEAEISIOINE TPOLEAYPbl OLIEHUBAHUS 16
3HaHUi, yMEHUH, HaBBIKOB U (WJIM) OIBITA AEATEILHOCTU

Y4eOHO-MeTOIUYECKOE 00eCTIeYeHIE TUCITUTUTHHBI (MOTYIIS) 18
HopmaTtuBHO-3aKOHOJATEIIBHBIE AKThI 18
OcHoBHas nuTepaTypa 18
JlononHuTenbHas IUTEPATYPA 20
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NHuTtepHeT-pecypcesl 21
Metoauueckie yKa3zaHUS 10 TPOBEICHUIO PA3IMYHBIX YYEOHBIX 3aHATUH, K KY|
MIPOCKTUPOBAHUIO U JPYTUM BUJAM CaMOCTOSITEIIbBHOW PaOOThHI 23
MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE AUCITUTITUHBI (MO/TYJIs) 27
ITpunoxenus 29



1. Heab u 3a7aun 0CBOCHM S JUCHUNJIMHBI (MOIYJISA)

Kypc «lIpoxoxaeHue 4acTHUIl Yepe3 BEIIECTBO» IMPECIeAyeT IeNib JaTh MPEICTABICHUE O
BONPOCAaX, HMMEIOMINX OTHOIICHHE K (U3HKE TMPOIECCOB, COMPOBOXKIAIOIIUX IMPOXOKICHHE
3apsOKEHHBIX 9acTHI] Yepe3 BemecTBo. O0IacTh 0XBaThIBAEMBIX dHEPTU — OT HeckoJbkux KaB o
coteH M»B. Kypc BkiIOHaeT MNpOXOXKACHHE Yepe3 pPa3IUYHbIe CpeAbl HEPEISATUBUCTCKUX
IIPOTOHOB, MOHOB M PEIATUBUCTCKUX JIIEKTPOHOB. PaccMaTpuBarOTCA Takue MPOLECChl Kak
MHOTOKPAaTHOE paccesiHue, SHEPTreTUYECKHE TOTepU, TOPMO3HOE W3JIyYEHUE, KaCKaJHbIC
IIPOLIECCHI.

AKTYabHOCTh TEMBI OOYCJIOBIIEHA KJIIOYEBOW POJBIO YKAa3aHHBIX SIBJICHUW B TIOHHUMAaHUU
paboThI IETEKTOPOB 3apsHKEHHBIX YaCTHUIL, METOJIOB PaIMallMOOHHOM 3alUThI, BIUSHUS 00TyYeHHUS
Ha CBOWCTBA TBEPBIX TeN (BKIIIOUYAS TOTYIIPOBOIHUKN) U T.I.
3adauamu Kypca A61410mca HAyUYUTh CTYACHTOB:

NOHMMATh (yHJAMEHTAIbHBIC MPHHIIMIGI, JeKANIFe B OCHOBE (DM3UKK B3aUMOJICHCTBUS
3apSYKEHHBIX YaCTHULl C BELIECTBOM;

NOHUMATh KJIAaCCU(UKALIMIO IPOIIECCOB B3aUMOICHCTBHS 110 bopy;

OBICTPO J1e7aTh YHCIEHHBIE OLIGHKH MapaMeTpoB 3agaud (YIJIOBBIE paclpeaeneHus,
DHEPreTUYECKHUE IOTEPH U T.1.);

OPUEHTHPOBATHCS B COBPEMEHHOW HAYYHOU JIUTEPATYPE 1O JaHHOU mpoldiieme.

CTyneHThl TOJDKHBI YSICHUTH MPUOIMKEHHS, UCIIONh3YeMbIE B TEOPUH, 3HATh U NMTOHUMATh
OCHOBHBIE YPABHEHUS, ONTUCHIBAIOIIME ITPOLIECCH TPOX0XKICHUSI YAaCTULL YEPE3 BELIECTBO.

2. Mecto nucuuminnsl (moayJs) B ctpykrype OIIOII

HucuumumHa «IIpoxoxaeHue yacTul] yepe3 BEIIECTBO» BXOJUT B BapUaTHBHYI 4YaCTh
JUCLMIUIMH 10 BBIOOpY cTyaeHTa bioka 1 «Aucuurmmnsl (Mogynmn)» @I'OC 3++

Ui oyHOW ¢opmbl 00ydeHuss y4yeOHOro IutaHa HampasieHus: noarotoBku 03.03.02
®dusnka, npodmiis “MenuuuHackas pusuka’.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS JUCHUNIMHBI

JlucuuIuinHa HalpasieHa Ha (JOPMUPOBAaHUE CIIEyIONIE KOMIETEHIINNU:

[TKC-1.1 CnocoOeH UCIOoJIb30BaTh COBpEMEHHbIE OMO(PU3NIECKHE METOIbI HCCIIEOBAHUS U
aHaJIN3a )KUBBIX CUCTEM

[IKC-1.2 Cnoco0GeH mNpUMEHATh TIONyYEHHbIE 3HAHUA I  MEIUKO-OMOJIOrMYeCKHX
UCCIIIOBAaHUH COCTOSIHUSL OpraHU3Ma, IPUYMH BO3ZHUKHOBEHUS 3a00J1€BaHUI

[IKC-1.3 CnocobeH NpUMEHATh MaTeMaTUYecKHe METOAbl O00pabOTKHU pe3yabTaToB
UCCIIEI0BaHMS

B pe3ynbrare u3yueHus: AUCUUILIMHBI 00 yUaOLIUICS TOJKEH:
3HATH:
- TpEeIMETHYI0 00JacTh, KaTeTOPHAIBHBIA ammapaTr, CTPYKTypy AuciuIuimHbl "TlpoxoxaeHue
YaCTHII Yepe3 BEIIeCTBO";
- OCHOBHbIE JOCTH)XEHUs GU3MKH Ha JaHHBIA MOMEHT U MOHUMATh (PyHJaMEHTaJbHbIE TPUHLHUIIBI,
JICKalUX B OCHOBC COBPCMCHHBIX q)HBI/I‘IGCKI/IX HpeI[CTaBJIeHI/Iﬁ 0 MCXaHHU3Max IMPOXOKIACHUA
YacTHUIl Yepe3 KOHJIEHCUPOBAaHHBIE U OMOJIOTHYECKHUE CPEIbI;
- Ppasaciibl KJIACCHYECKON MEXaHUKHU U SJICKTPOANHAMUKHU KaK YpPaBHCHUA ABUXKXCHUA, NBHKXCHUC B
[EHTPATHFHOM CHJIOBOM TI0JI€, UMITYJIbCHOE (MAJIOYTJIOBOE) MPUOIMKCHHE;
- OCHOBHBIC YPAaBHCHUS W BBIBOIbI HCpCHHTHBHCTCKOﬁ KBAaHTOBOM MEXaHHKH aToMa (ypaBHGHI/Ie
Tomaca-depmu, MeTO CaMOCOTIIACOBAHHOTO TIOJIS, U JIP.)
Ymers:



- cBobomHO nu(pdepeHIMpOBaTH W MHTETPUPOBATH  d3JEMEHTapHble (YHKIHMH, HMETh
MIPEACTABICHHUS 00 OCHOBHBIX CHeNYHKIHAX U U PEpeHIINATBHBIX YPABHEHHSIX, TIPH TOM UMEs
npencTaBieHuss 00 YpaBHEHHSX B YACTHBIX IPOU3BOJHBIX THIIA BOJHOBOTO YypPaBHEHUS H
ypaBHeHUs 1udPy3un (T.e. THIEPOOTHIESCKOTO U MapadoIMuecKOro TUIIOB).

- JenaTh KOJWUYECTBEHHBIC OICHKU BEIUYHH, XapaKTEPU3YIOMINX MPOXOXKIEHUE: XapaKTepHBIC
YIJIbl pacCEesTHUS U MOTEPU SHEPTUHU, CEYEHUS COMTPOBOXKIAIONINX MPOIECCOB, KHHETHKA MPOLIECCOB
MPOXOXKIACHUS YaCTHUI[ Yepe3 BEIIECTBO, MOHUMATh PE3YNIbTAThl AKCIIEPUMEHTOB U MPABHIBLHO UX
aHAJIU3UPOBATh.

BJIA/IETh (ObITh B COCTOSIHMHU NPOIEMOHCTPUPOBATH)

- 3HaHuem 0A30BBIX KOHIICMIUN U MOHATUN (U3NYECKUX MPOIECCOB B MPOXOKIACHUN 3aPSKEHHBIX
YaCcTHUII Yepe3 BEIECTBO, BKIIIOYask OMOJIOTHUYECKHIE CPE/IbI;

YMeHueM KOJTMYECTBEHHO OIEHUBAThH MOPSIKY BETUYHH, XapaKTePU3YIOIIUX SBICHHUS, CBI3aHHBIC C
MPOXOXKIACHUEM 3apsSKEHHBIX YACTHI] Uepe3 BEIIECTBO.

Peanuzanus xomnerenuuu [IKC-2 npennonaraer opueHTali0 Ha MUPOBBIE JOCTHKEHUS B
JAHHOW 00JIaCTH 3HAHMHA. DTy KOMIIETCHIIMIO TPEJIOJIaraeTCsl peajnu30BaTh C HCIOIb30BAaHHUEM
NpEeuMyIIecTB oroBopa ¢ MHCTUTYTOM (Qu3uMKH u acTpoHOMUU OpXyCcCKOrOo YHUBEPCHTETA B
Hanun ot 08.12.2015 (Aarhus University). B pamkax storo moroBopa KBI'Y yxe mHoro mer
ydacTByeT B MexayHapoaHoi koiutabopanuu NA63 B IIEPHe (CERN - Epomneiickuit LleHTp
AJIEPHBIX HCCIIEIOBAaHMI1) MO UCCIIEI0BAHUIO AJIEKTPOMArHUTHBIX MPOIIECCOB B CHIIbHBIN BHEIIHUX
noJisix. K 9TuM uccriejoBaHusiM aKTHBHO TTPHUBIICKAIOTCS CTYACHTHI 1 acnupanThl KBI'Y.

4. Conep:kaHue M CTPYKTYpa JMCIHUIIIMHBI (MOXYJIST)
Taonuua 1. Codeprcanue Oucyuniunvl (MoO0yna), nepeueHv OUEHOUHBIX CPeoCcCmeé U
KOHMPOJIUPYeMblX KOMNEmeH YUl

Kon
KOHTposupy| Popma
Ne eMoii TeKyIlero
Coaepixanue pasagena
pa3aena KOMIIeTeHIH | KOHTPOJIst
u (1au ee 1
4acT)

1 Knaccuueckoe pesepdopnosckoe paccessuue. Umnynecaoe| I[IKC-1 |3, K, T,
npuOIKeHne. YCIIOBUE TPUMEHUMOCTH KJIACCHUUYECKON O, PK
MEXaHMKH B 3a7ayax O YIOPYroM pacCcesHUd Ha
KYyJIOHOBCKOM 1IeHTpe 1o H.bopy.

2 Bnusinue skpanupoBku Ha pesepdoprosckoe paccesnue.| IIKC-1  |I3,K, T,
Kitaccuueckuil 1 KBAaHTOBBIH aCIIEKThl PACCESHUS. O, PK

3 OO6uacTh KBaHTOBBIX pe3oHaHCOB. {uarpammer bopa. I[IKC-1 I3, K, T,

0, PK

4 OpuuouHoe, KpatHoe u  MHOrokparHoe paccesuue| IIKC-1 (I3, K, T,
OBICTPBIX 3apsHKCHHBIX YacTUI[ B aMOpP(HOM BEIIECTBE. O, PK
Teopus Monbepa. Auddysnonnoe npudnmxenue

5 Knaccuueckast Teopust sHepreruuecknx noreps B Bemecte| [IKC-1 |3, K, T,
(reopus H.bopa). 0O, PK

6 [IpoxoxkaeHne peHTreHOBCKMX W Tamma kBaHToB uepe3| [IKC-1 |13, K, T,
BEIIECTBO. O, PK

' B rpade 4 npusossTces mianupyembie pOpMBI TEKYIIETO KOHTPOIIS: 3amuTa 1aboparopaoit pabotst (JIP),
BEIosTHeHHe KypcoBoro mpoekTa (KII), kypcosoii padotsr (KP), pacuerno-rpadmueckoro 3amanus (PI'3),
nmomarreero 3axanus ([3) marmmcanme pedepata (P), acce (D), xommoxsuym (K), pydexnsrit kortpons (PK),
tectupoBanue (T) u T.71.



7 OnemeHTsl 103uMeTpun. D dekTuBHas 1032 00TyUSHHS. IIKC-1 |43, K, T,
0O, PK

8 @DoHOBBIE 03Bl OONy4eHUST W UX MPOUCXOKICHHE. I[IKC-1 I3, K, T,
JleTanbHBIE JO3EI. O, PK

Kypc npenycmarpuBaer 4 3.e. u 144 yacoB o0mux Tpyao3arpar, 56 ayqUTOpHBIX yaca, 28
4acoB JIEKIHH, 28 4yacoB MPaKTUYECKUX 3aHATUH, U 79 4acOB caMOCTOATEIbHOM paboThl U 9 yacoB
KOHTpoJIb. [IpomekyTounas arrectamus - 3a4€T (7 cemecTp OakanaBpuara). PyOexHbIli KOHTPOJIb B
pamkax peituHrooi cuctemsl KbI'Y Ha ocHoBe cooTBeTcTBYIOLIEro [lonoxenus, KOMIbIOTEPHOE
TECTUPOBAaHUE Ha OCHOBE TECTOB, pa3pabOTaHHBIX aBTOPOM.

Crpykrypa gucuuniannsl (MmoayJs) «[Ipoxo:xkaeHue yacTull yepe3 BeleCTBO»
Tabauya 2. Obwas mpyooemkocms OUCYUNIUHbL cocmaesisiem 3 3auemuvle eounuywvl (108yacos)

TpynoeMKOCTh, 4acOB / 3a4E€THBIX €THHHMI]

Bun padorer 7 cemecTp BCETO
O01as Tpya10eMKOCTh (B 3a4eTHBIX eTMHUIIAX) 144 144
KonrakTHasi pa6ora (B yacax): 42 42
Jlexyuu (J1) 28 28
Ilpaxmuuecxue 3auamus (Cemunapckue 3anuamus) 14 14
Jlabopamopnwvie pabomut (JIP) He npeoycmompenwvt | He npedycmompeHrul
CamocrositennpHass paborta (B yacax), B TOM YHCIIE 79

KOHTaKTHas paboTa:

PacueTHo-Tpaduueckoe 3ananne

He npeodycmompeno

He npeoycmompeno

Pedepar (P)

He npedycmompen

He npeoycmompen

Occe (D)

He npedoycmompeno

He npedycmompeno

Kontposbnas padora (KP)

He npeoycmompena

He npedycmompena

CaMoCTOATEIbHOE U3YUYEHHE PA3AEIOB 57 57
Kypcogoii npoekt (KII), kypcoBas pabota (KP) He npedycmompen He npeoycmompen
[ToaroroBka u MPOXOKAEHUE MPOMEKYTOUHOU 9 9
aTTecTaluu

Buja npoMexyTOYHOM aTTeCTAlHU 3auer 3aver

Tabnuya 3. Jlexyuonnwie 3auamus

Ne
/o

Tema

1. | Knmaccuueckoe pesephopaoBckoe paccesHue. ManoyrioBoe (MMIyJIbCHOE) IPUOIIMKEHNUE.

O060011eHNe HA PEIATUBUCTCKUM CITydald B MaJIOyTJIOBOM MPUOIMHKCHIH.

2. | YcioBue NpUMEHUMOCTH KJIACCUYECKON MEXAHHUKH B 337a4ax O YIPYIOM PacCesHUM Ha

KyJoHOBCKOM 1ieHTpe no H.bopy. [TapameTp bopa.

(98]

Brnusinue s5KpaHupoBKH Ha pe3ephOpAOBCKOE paccessHUuE B YCIOBHSIX ¢1aO0U 3KPAaHUPOBKU

4. | InddepeHnmanbHOe CEUCHUE PACCESHUS B TIEPBOM OOPHOBCKOM MPHOIMKEHUN. YTOI

T PaKII Ha aTOME.

5. | BousHue 3KpaHUPOBKHU HA pe3epPOPAOBCKOE PACCESHUE B YCIOBUSX CUILHOU IKPAHUPOBKHU.

Knaccuueckuii 1 KBaHTOBBIM aCHEKTHI JIJIs1 3TOTO CIIydasl.

6. | OGnacTh KBAaHTOBBIX PE30HAHCOB (IJIS1 TOJOKHUTEINBHO U OTPHUILIATEIIBHO 3apSHKEHHBIX

gacTu1). ChepuyecKku CHMMETPUYHOE KBAHTOBOE PAaCCEsTHUE.




O0630p pe3yAbTATOB MO YIPYTOMY PACCESTHUIO 3apsHKCHHBIX YaCTHIl HAa aTOMax (aHaIHu3
H.Bopa).

Knaccugukanus pe3ynbTaToB 10 PacCestHUIO B TEPMUHAX JABYX MapaMETPOB - IapameTpa
KJIACCUYHOCTH U IIapaMeTpa SKPaHUPOBKH.

O,Z[HHO‘-IHO@, KpaTHOC U MHOT'OKPATHOC PaCCCAHUC 6I>ICTpBIX 3apSAKCHHBIX YaCTHUIL B
amopdnom BemectBe. KauectBennas teopust H.bopa.

10.

CpenHekBagpaTUYHBIN YrOJ MHOTOKPATHOTO paccestHuA. Y CJIOBHSI TPUMEHUMOCTH
pacnpenenenus ['aycca. Onucanue "XBocTa" B yIJI0BOM PacCIpeieIeHUH JUIsl OTHOCUTEIBHO
TOHKUX MHIIEHEH. AHAJIN3 HKCIEPUMEHTAIbHBIX PE3yJIbTATOB.

11.

WuTerpanbHOe KHHETUYECKOE YpaBHEHHE ISl YIIIOBOTO paclpeieNeH s ObICTPhIX
3apsUKEHHBIX YacTHIl B aMOP(HOM BEIIECTBE U ero pemenne. Teopus Momnbepa.
Juddysznonnoe npubnmxeHue.

12.

Kiaccuueckas Teopust sHepreruueckux noreps B Bemiectse. (Teopust H.bopa). O6nacTts
MIPUMEHUMOCTH TEOPHH.

13.

HpoxomzerHe PEHTICHOBCKUX U raMMa KBAHTOB 4€PE3 BEIIECCTBO.

14.

OneMeHTHl 1o3uMeTpun. DddekTruBHas 103a 06ayueHus. JleranbHble 0361

Tabnuya 4. Ilpakmuueckue 3aHAmMus (CeMunapcKue 3auamus)

n/n

Tema

Pacuér ceuenumil kiaccuueckoro paccesHus pesepdopaoBckoro Tuma. MmmynbcHoe
Masioyriooe npuoamkeHue. [IpopaboTka HaBBIKOB IPUMEHEHUS YCIOBUS KIACCUYHOCTU
bopa Kk KOHKpPETHBIM 3aa4aM.

N3ydyenune BIMSHUS SKPaHUPOBKU Ha pe3ep(OpAOBCKOE paccesiHue B aMOPQHBIX Cpefiax.
Ananus nuddepeHnnanbHOro CeyeHne paccessHus B IEPBOM OOPHOBCKOM MPUOIMKEHUH.
Pacuérel qudpakuny Ha aToMe B pa3IMYHBIX YCIOBUSIX.

[IpopaboTka KauecTBEHHON KapTUHBI PACCEeSTHUS B 00JIACTH KBAHTOBBIX PE30HAHCOB (JUIS
HOJOXKUTENIbHO M OTPUIATENBHO 3apsDKEHHBIX YacTHIl), TI€ HEe MPUMEHHMO IepBOe
6opHoBckoe nmpubmmkenne. Cheprudeckn CHMMETPHYHOE KBAHTOBOE paccesHue.

Ananu3 nuarpamMm bopa u 0030p pe3yinbTaToB MO YIPYTOMY DPACCESHHUIO 3apsKEHHBIX
yacTul] Ha atomax. Kiaccupukanusi pe3ylbTaTOB IO pacCcesHUI0 B TEPMHUHAX ABYX
[IapaMeTpoB - TapaMeTpa KIACCHYHOCTU U ITapaMeTpa SKpaHUPOBKHU. Pa3BUTHE HAaBBIKOB U
YMEHMsI TI0JIb30BaThCs quarpaMmamMu bopa [uisi Ipou3BOJIbHBIX MHILEHEH U MapaMeTpOB
HAJICTAIOIIUX 3apsyKEHHBIX YaCTHULL.

Teopuss KpaTHOrO W MHOTOKPAaTHOTO paccesHHUsl OBICTPBIX 3apsHKCHHBIX 4YacTUI[ B
amopduom BemecTBe. KauectBennas teopuss H.bopa. Pacuérer cpemHexkBaapaTHaHOTO
yIJla MHOTOKPAaTHOTO PAaCCEesiHUS B pa3iMYHbIX cpeaax. OTpaboTKa yMEHUs MOJIb30BaThCs
YCJIOBHMEM MPUMEHUMOCTH pacnpeneneHus ['aycca. Onmcanue ' XBocTa" B YIJOBOM
pacupCACICHUUN OJI1 OTHOCUTCIIbBHO TOHKHUX MHUIIIEHEH.

Pemienne uWHTErpanbHOr0o KHMHETHMYECKOTO ypaBHEHHs Moubepa C  IOMOIIBIO
npeoOpaszoBanusi Pypre-beccens.

[IpoxoxneHue peHTTEeHOBCKMX M FaMMa KBAaHTOB Ye€pPE3 BEIIECTBO. Pacuér nornomenus
PEHTT€HOBCKHX JIy4€il B KOCTHOM TKAHM.

OnemeHTHl 1o3uMeTpun. DddexTuBHas no3a ooyuenus. JleranbHuoie 10361, ONBIT
YepHoOBITHCKOM aBapun 1986 T.

[TpakTryeckue 3aHATH 10 JAHHOMY KYpCY MPECIIEAYIOT IBE LEH - PEelIeHUe 3aj]a4, CBA3aHHbIX

C TEXHHUKOW pacuéToB B TEOPUU MPOXOXKICHUS YAaCTHUI[ Yepe3 BEIIECTBO, a TaKke JopadoTka aeraneit



TEOPHH, M3JIaraeMoi Ha JIEKIMAX, YTO JIOJDKHO B OOJBIION CTENEHH CKOMIIEHCHPOBATH OTCYTCTBUE
€IMHOr0 y4eOHMKAa M CHCTEMAaTU3MPOBaTh TEM CaMbIM MaTepHall, U3J0XKEHHbIH B MHOTOYMCIIEHHBIX
MOHOTpa(UAX ¥ HAYIHBIX CTAThSIX.

Tabnuya 5. JlabopamopHnvle pabomer no Oucyuniuve (MoOyno) — He
npedycmompenvl
Ne Tema
n/n
Tabauya 6. Camocmosmenvhoe uzyuerue pazoeios OUCYUNIUHbl (Mo0yis)
Ne
i Bonpocel, BEIHOCHMBIE Ha CAMOCTOSITEIbHOE H3y4eHUE
1. Merton pacuéra ceueHU pacCesHUs B UMITYJIbCHOM MTPUOJIMKCHUH.
2 IIpencrasnenue B3aumoxeicTBusa s ypasHeHus lllpenuHrepa B 3amadax paccessHUS U

SHEPreTUYECKUX NoTeph. Teopus BO3MYIIEHUH 0 YIEHOB BTOPOrO MOPsIKa

3. Knaccudukanus pe3ynbraToB Mo paccesHUIO B TEPMHHAX JIBYX IapaMeTpoB - IMapamerpa
KJIACCUYHOCTH M IIapaMeTpa DKPaHUPOBKH. Pa3BUTHE HABBIKOB M YMEHHMsS IOJIb30BaTHCS
quarpammamu bopa  [uisi  IpOM3BOJBHBIX MHIIEHEH W MapaMeTpoB HaJETAOLINX
3apsOKCHHBIX YaCTHIL.

4. MeTonbl TEOpUU BEPOSTHOCTEH NJs aHaIM3a KPATHOTO M MHOTOKPATHOTO pPacCesHUs
OBICTPBIX 3aPSKCHHBIX YaCTUIl B aMOP(GHOM BEIIECTBE..

5. Metox Monte-Kap:o B 3a1auax npoxoAeHUs YaCTHIl Yepe3 BEeIECTBO.

6. Meron @ypbe-beccens B 3aqauax NpoxX0kKACHUS YaCTHI] YePE3 BEIIECTBO

7. [IpoxoxeHne peHTTeHOBCKHUX U TaMMa KBaHTOB Yepe3 BEIIECTBO.

8. OnemeHTsl Ao3uMeTpun. DddexTuBHas 1o3a obmyuyeHus. JleranbHble 1036l DOHOBBIE

JO3bI O6J'IyLIeHI/ISI N UX IIPOUCXOXKICHUC.

5. Ouyenounvie mamepuanst 011 mexKyuyezo u pyoexrcHo20 KOHmpPoasa yCneeaemocmu u
npoMeNCYymouHoll ammecmayuu

KoneunbiMu pe3ynbTaTaMu OCBOCHHMSI MPOTPAMMBI AUCHUILIIMHBI SBJISIOTCS CHOPMUPOBAHHbBIE
KpUTCpUHA <GHAaTb», «KYMCTbY, «BJIaACTH», pacliuCaHHbIC 1o OTACIIbHBIM KOMIICTCHIIUSAM.
DopMHUPOBAHUE ITUX KPUTEPHUEB MPOUCXOJUT B TEUEHUE BCETO CEMECTpa MO 3TaraM B paMKax
Pa3IMYHOTO BUJIA 3aHATHI M CAMOCTOSTEIBLHON pabOTHI.

B xoJie u3yueHus: AMCUMILIMHBI IPEYCMATPUBAIOTCS MEKYUUil, pyOecHblit KORMPOb U
HPOMENHCYMOUHAA AMmMmeCmayus.

5.1. Ouenounvie mamepuanvt 011 meKywiezo KoHmpoaa. llenv mexkyweeo KOHmMpons —
OIICHKA pPEe3yJIbTaTOB pabOThI B ceMecTpe U 00ecledeHHe CBOEBPEMEHHOW OOpaTHOW CBSI3H, IS
KOppeKIHU OOy4YeHHs, aKTUBU3ALMU CAMOCTOSTEIbHOM paboThl CTyAeHTOB. OOBEKTOM TEKYILEro
KOHTPOJISI SIBJISIFOTCSL KOHKPETHU3WPOBAaHHBIE pe3ylbTaThl oOydeHus (ydeOHBbIC TOCTHIKEHUS) TIO
JTUCIUTUINHE

Texyuwyuii KoHmpoab yCeBaeMOCTH 00ECTIICUBAET OLICHUBAHUE XO/4a OCBOCHUS JAUCIUTLIMHBI
BKJIIOUAET: OTBETHl Ha TEOPETHYECKHE BOMPOCHl HAa CEMHUHApe, pElIeHHE MPAKTUYECKUX 3ajJady U
BBITIOJTHEHHE 3aJlaHUN Ha CEMHHAPCKOM 3aHSATHHU, CAMOCTOSTENILHOE BBHITIOTHEHHE WHIWBHUIYaIbHBIX
JIOMAITHUX 3a7aHuil (Hampumep, pelIeHue 3aiad) ¢ OTYETOM (3alIMTOW) B YCTAHOBJICHHBIA CPOK,
JIUCKYCCHH.



OI.[GHKa KadecTBa IIOATOTOBKHU Ha OCHOBAaHUHN BBITTIOJTHEHHBIX SaI[aHI/Iﬁ BCIACTCA
npenogaBarenieM (¢ 00CYXACHHUEM PE3yIbTaTOB), OAJIIIBI HAYMCIISFOTCSI B 3aBUCHMOCTH OT CJIOKHOCTH
3alaHusl.

5.1.1. Bonpocst no memam OucyunIunbl
(konmpoaupyemas komnemenuus INKC-1):

Knaccuueckoe pezeppoprnoBckoe paccesiHue.

MaroyrioBoe (MMITyJIbCHOE) TPUOIIMIKEHNE.

O060011eHNEe Ha PENATUBUCTCKUN CITydail B MAJIOYTJIIOBOM IPUOJIMKEHUH.

VYcnoBrue NpUMEHUMOCTH KJIACCHYECKOM MEXaHHUKH B 3ajlauax O yIPyroM paccesiHuM Ha
KYyJIOHOBCKOM LieHTpe 1o H.bopy.

[TapameTtp Bopa.

Bnusiaue skpaHupoBKH Ha pe3ephopIOBCKOE paccessHue B YCIOBHSIX ¢1aO0U SKPAHUPOBKU
HuddepennmanbHoe cedeHne paccessHus B IEPBOM OOPHOBCKOM MTPUOJIMIKEHUH.

VYron qudpakiun Ha aToMe.

Bnusinue sxpaHupoBKYU Ha pe3epPOPAOBCKOE pacCesHUE B YCIOBUSIX CUNbHOU SKPAHUPOBKHU.
Knaccuueckuit 1 KBaHTOBBIN aCMIEKTHI ISl 3TOTO CIyYasi.

O6acTh KBAaHTOBBIX PE30HAHCOB (IS MOJIOKHUTEIBEHO U OTPUIIATENILHO 3apSKEHHBIX YaCTHIT).
Cdepruecku ciMMETPpUYHOE KBAHTOBOE PACCESTHUE.

0O0630p pe3yabTATOB O YIIPYTOMY PACCESHHIO 3apsHKEHHBIX YyacTuIl Ha aTomax (ananu3 H.bopa).
Knaccudukanus pe3yabTaToB 10 pacCesSHUIO B TEPMUHAX JIBYX [TapaMeTPOB - MapaMmerpa
KJIACCUYHOCTH U MapaMeTpa SKpPaHUPOBKH.

OnuHOYHOE, KPaTHOE M MHOTOKPATHOE paccestHuEe OBICTPBIX 3apsKEHHBIX YaCTULl B aMOp(hHOM
BEIIECTBE.

KauectBennas reopust H.bopa.

CpenHekBagpaTUYHBIN yroJd MHOTOKPATHOTO PACCESTHUA.

VYcnoBus IpUMEHUMOCTH pacnpeneneHus ['aycca.

Onucanue " XBocTa'" B YIJIOBOM PaclpeaeeHN! 11 OTHOCUTEIBHO TOHKUX MUILICHEH.
AHaIN3 SKCIEPUMEHTAIBHBIX PE3YJIbTATOB.

HuTerpanbHoe KHHETHYECKOE YpaBHEHHE JIJISl YITIOBOTO paclpeesIeHNs ObICTPBIX 3apsyKEHHBIX
YacTUI] B aMOp(HOM BEIIIECTBE U €r0 peIleHue.

Teopus Monsepa. [{uddy3nonHoe npudimkeHue.

Knaccuueckas Teopust sHepreTndeckux noteps B Bemiectse. (Teopust H.bopa). O6nacts
MPUMEHUMOCTH TEOPHUH.

[IpoxoxeHre peHTTeHOBCKUX U raMMa-KBaHTOB Yepe3 BEIIECTBO.

DneMeHTHI go3umMeTpun. DddeKTuBHAS 1032 001y4eHus. JleTaabHbIe T035I.

@DOoHOBBIE 103BI OOJIYUEHUS U UX TPOUCXOXKICHHUE.

Kpumepuu ¢popmupoeanun oyenok (oyenusanus)

YCTHBI OMpOC SBISIETCS OAHMM M3 OCHOBHBIX CIOCOOOB yuéra 3HaHUN OOydaromerocs o
quciuIuiiHe. Pa3BEPHYTHI OTBET CTyAEHTa JOJDKEH NPEJCTaBIATH COOOW CBSI3HOE, JIOTHYECKH
NOCJIEI0BAaTEIbHOE COOOILIEHHE Ha 33/JIaHHYI0 TeMy, IIOKa3blBaTh €ro YMEHHE INPUMEHAThH
ONpeIEICHUS.

B pe3ynbrare ycTHOTO onpoca 3HaHusl, 00y4aloIIerocs OLEHUBAIOTCS M0 CIEAYIONIEeH HIKae:

5 GajuIoB, CTABUTCS, €CITU O0YyJarOIIHICS:

1) IIOJIHO U3JIaraeT U3y4CHHBIA MaTepua, Ja€T IPaBUIbLHOE ONPEICIICHHOE TOHATU;

2) oOHapyXHBaeT MOHMMaHUWE MaTepuana, MOXET OOOCHOBaTh CBOM CYKIEHHUS, NPUMEHUTH
3HaHUS Ha TMpaKTHKe, MPHUBECTH HEOOXOAUMBIE TPHUMEPHl HE TOJBKO MO Yy4eOHUKY, HO H
CaMOCTOSTENIBHO COCTABJICHHBIE;



3) U3JIaraeT Marepuall IMOCJIEOBATEIbHO M IPAaBUJIBHO C TOYKU 3PEHUS HOPM JINTEPATYPHOIO
A3BIKA.
3-4 Ganna, cTaBUTCS, €clii 00ydaroIMics JaéT OTBET, YIAOBIETBOPSIOUIUI TeM ke TpeOOBaHUAM, YTO
u g O6amna «ly», HO momyckaeT 1-2 ommOKH, KOTOpPBIE caM jK€ HCIpaBisieT, u 1-2 Hemouéra B
MIOCJIEIOBATEIBHOCTHU U SI3BIKOBOM O(OPMIICHUH U3J1araeMoro.
1-2 OGamma, crtaBUTCA, €ciau OOydJarouuiics OOHapyXKMBaeT 3HAHWE W TOHUMaHHWE OCHOBHBIX
MOJI0KEHUM JaHHON TEMBI, HO:
1) M3J1araeT MaTepuas HEMoOJIHO U JOMYCKAeT HETOYHOCTH B ONPEICICHUN TOHSATHIA;
2) HE YMEEeT JI0CTaTOYHO TTyOOKO M JJOKa3aTeIbHO 000CHOBATH CBOM CY)KJICHHS M MPUBECTU CBOU
IPUMEPBIL;
3) u3JaraeT MaTepuall HEMOCIEOBaTeIbHO U JOMYCKAET OLIMOKH B SI3BIKOBOM O(QOPMICHHH
M3J1araeMoro.
0 OammoB, craBUTCS, ecau oOyyaromuics OOHapy)KMBaeT He3HaHWe OoJbIIeld  vacTu
COOTBETCTBYIOILIETO pa3zelia H3y4aeMoro Marepuaina, A0MycKaeT omMuOKY B (pOpMyYITHPOBKE.

bamner «5», «4», «3» MOTYT CTaBUTbCSI HE TOJIBKO 3a €IMHOBPEMEHHBIM OTBET, HO U 3a
paccpenoTOYEHHBI BO BPEMEHM, T.€. 3a CyMMY OTBETOB, JAHHBIX CTYAEHTOM Ha NPOTSKEHHUU
3aHSTHSL.

5.1.2. OQuenounvie mamepuanol 0151 6bINOJIHEHUS 00KIA008 N0 OUCUUNJIUILE)
(xkoumpoaupyemas komnemenuus INKC-2):

Jloxknao — mpoIyKT CaMOCTOATEILHON padOTHI CTYICHTA, TPEICTABIISIONINI COO0H MyOIHMIHOe
BBICTYIIVICHUC 110 MPCACTABJIICHHUIO TIOJYUYCHHBLIX PE3YJIbTATOB PCIICHUA OHpGI[CJICHHOﬁ yqe6H0—
MPaKTUYECKON, y4eOHO-HCCIIeIOBATEIHLCKON UITH HAYYHOW TEMBbI

Temwt 0oknaoos:

. U3nyyenue npu KaHaIUPOBAHUH.

. IlepexoiHOE n3IydeHue.

. I3myuenue ObICTPBIX YaCcTUIl B TPOCTPAHCTBEHHO OJHOPOIHOM cperie.

. NoHn3anmoHHbIe TOTEpU OBICTPBIX YACTHUI] B BEIIECTBE B HEPEIATUBUCTCKOM CITydae.
. NoHu3anmoHHble noTepy OBICTPHIX YACTHIL B BELIECTBE B PEISTUBUCTCKOM CiyYae.
. N3nyyenune Basunosa-UepeHnkosa.

. Kitaccnueckas Teopust nepexo HOro N3JIy4eHusl.

. CeueHus paccessHUS U CEUEHUS SAEPHOTO TOPMOXKEHHSI AaTOMOB.

. COOTHOIIEHNE TEOPUU U IKCIIEPUMEHTA [0 MHOTOKPATHOMY PAacCEsTHUIO HOHOB.

. Kimaccuueckast reopus topmoxkenus bopa.

. KBanToBas teopus TopmoxeHus bére.

. Teopust TopmoskeHUs1 OBICTPBIX HOHOB bioxa.

O 0 1N DN B W —

—_
NN - O
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AR 3 deKT TOPMO3HOM CITOCOOHOCTH OBICTPBIX 3aPSIKEHHBIX YaCTHUIl B BEIIECTBE.

. DHepreTHYecKre MOTEePH OBICTPHIX JIETKMX HOHOB B DJIEKTPOHHOH TTa3Me.

. O HEKOTOPBIX TEOPHIX YHEPTETHUECKUX MOTEPh YCKOPEHHBIX HOHOB B BEILIECTBE.

. Heynpyrue nmorepu sHepruu ObICTPHIX TSHKEITBIX HOHOB B BEIIECTBE.

. QIIyKTyaluu SHEPreTHIECKUX MOTEePh OBICTPHIX 3aPSKCHHBIX HOHOB B BEIIIECTBE.

. CedeHue MOTEpH ¥ 3aXBaTa MIEKTPOHOB OBICTPHIMUA HOHAMH B BEIIICCTBE.

. PaBHOBECHOE 3apsi10BOE pacnpeaesieHre OBICTPBIX HOHOB B BEIIECTBE.

. Ypasuenne Jlunaxapaa-llapda-Ilnorra (JIILUIIT) ayis mpoderoB noHOB B aMOp(HBIX TeIax.
. [TpubnmxEHHBIE METOABI pacu€TOB MPOOETOB HOHOB.

. O HEKOTOPBIX KHHETHYECKUX YPABHEHHSIX B TEOPUH MPOXOXKICHHS YACTHUI[ YePEe3 BEUIECTBO.
. Heympyrue cTonkHOBEHUS OBICTPHIX JIIEKTPOHOB C aTOMaMHU- KBAHTOBBIN TTOIXO/.

[\ N T NS T N e Y
W= OO0 W K~
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24. Yupyroe paccesiHie Npy HAJIMYUK HEYNIPYTUX MPOLIECCOB.
25. PaccesaHue HEUTPOHOB.
26. loknan YepnoOsuisckoro popyma 2005 r. o mocnencreusx aBapuu Ha YepHoObuibckoit ADC.

Tpeobosanusn k ooxknaoy:

O6mmit 006ém moxmana 10-15 muctoB (mpudt 14 Times New Roman, 1,5 uarepsan). [loms:
BEpxHee, HWXKHee, MpaBoe, JieBoe — 20 MmMm. AG3arHbid oTeTyn — 1,25; pUCYHKH JOJDKHBI CO3/1aBATHCS
B IUKJIMYECKUX PEAAKTOpax MWIM Kak puCyHOK Microsoft Word (crpynmupoBanHbIi). Tabmuiibt
BBITIOJHATh TaOMMuHBIME stueiikamMu Microsoft Word. CkaHupoBaHue pPHUCYHKOB W TaOIUI] HE
noryckaercsi. BplpaBHHBaHME TekcTa (IO IIMPUHE CTPAHMIIBI) HEOOXOAMMO BBIMOJHATH TOJBKO
CTaHJAPTHBIMHU CIIOCO0AMHM, a HE € MOMOIIBIO poOenoB. Pa3mep TekcTa B pucyHkax u tabmumax — 12
KETJIb.

OOs3arenbHO HanmMyMe: cofepkKaHus (CTPYKTypa pabOThl C yKa3aHHEM pa3lefioB U HUX
HAYaJbHBIX HOMEPOB CTPAHUI]), BBe/IeHUS (aKTyaJbHOCTh TEMBI, LI€Jb, 33/1a4i), OCHOBHBIX pa3JIEiOB
pedepata, 3aKimoueHus (B KpaTKOM, PE3IOMUPOBAHHOM BHJE€ OCHOBHBIE MOJIOKEHHS paOOTHhI), CIIHCKA
JUTEpaTyphl C yKazaHUEM KOHKPETHBIX HCTOUYHUKOB, BKIIOUas CCbUIKM Ha IHTepHET-pecypchl.

B Tekcte cchulka Ha HCTOYHUK JeNaeTcs IyTeM YKazaHus (B KBagpaTHBIX CKOOKax)
MOPSAIKOBOTO HOMEPA IIUTHPYEMOH JIMTEPATYPhI U Yepe3 3alATyI0 — IUTUPYEMBIX CTPaHUL. YPOBEHb
opuruHaapHoCcTH Tekcra — 50%.

Kpumepuu oyenxku ooknaoa:

«omauunoy (3 0Oamia) CTaBUTCS, €CU OOYYArOIIMKCS MPOSBWI HHULUATHUBY, TBOPUYECKUI
MOJXOJl, CIMOCOOHOCTh K BBIMIOJHEHUIO CIIOKHBIX 3aJaHUll, OpraHU3al[MIOHHbIE CIOCOOHOCTH.
Otmeuaercsi CIIOCOOHOCTh K MyOJMYHOM KOMMYHHUKAIMH. J[OKyMeHTauus INpeicTaBlieHa B CPOK.
[TomHOCTHIO OpOpMIIEHA B COOTBETCTBHH C TPEOOBAHUSIMHU

«xopoutoy (2 6anna) — oOyJaromuiicss JOCTATOYHO TOJTHO, HO 0€3 WHUIIMATHBBI H TBOPUYECKUX
HAXOJIOK BBITOJHUII BO3JIO’KEHHBIE Ha HETo 3a/1a4yu. JlokyMeHTalus mpecTaBlieHa JOCTaTOYHO MOJTHO
U B CPOK, HO C HEKOTOPBIMH HEZ0pabOTKaMu

«yoosremseopumenvroy (1 6amr) — o0ydJarOmUICs BBITTOJHUI OONBIIYI0O YacTh BO3JIOKCHHOM
Ha Hero paboThl. JlomyiieHsl CylecTBeHHbIE OTCTYIUICHHs. JIOKyMEHTaIMsI CAaHa CO 3HAYUTEIbHBIM
ono3aanueM (Oonee Henenn). OTCYTCTBYIOT OTAC/IBbHBIC (DPArMEHTHI.

«HEey0061em8OpUMENbHbIU (HUNCE NOPO208020) YPOBEHbL KOMNemeHyuuy — oOydarouuiics He
BBIMOJHWJI CBOM 3a/addl WM BBINOJHUJI JIMIIb OTAEIbHbIE HECYIIECTBEHHbIE IOPYYCHHUS.
JloxyMeHTauus He caaHa.

5.2.  Ouenoumnvie mamepuansl 011 pyoesHcHO20 KOHMPOIA
(konmponupyemovie komnemenyuu IIKC-1):

PyOexHBII KOHTPOJIb OCYIIECTBIISIETCS MO 0OJIee WM MEHEEe CaMOCTOSTEIIHBIM pasfeliaM —
y4eOHBIM MOAYJISIM Kypca M NPOBOAMUTCS MO OKOHYAHMM M3YYEHHUS MaTepuala MOIYJsS B 3apaHee
YCTaHOBIICHHOE BpeMsi. PyOe:KHBIN KOHTPOJIb MPOBOAMTCS C IEJIbIO ONPEICICHUS KaueCTBa YCBOCHHUS
MarepHaia y4yeOHOro MOZIYJs B LeJoM. B TeueHue cemecTpa MPOBOAUTCS TPU TAKUX KOHTPOJIBHBIX
MEPOTIPUSTHS TI0 TPaPUKy.

B kauectBe dopM pyOEKHOTO KOHTPOJISI MOKHO HCIIONH30BATh TECTUPOBaHUE (MMHMCHMEHHOE
WIA KOMITBIOTEPHOE), MPOBEJCHHE KOJUIOKBUYMAa WJIM KOHTPOJBHBIX paboT. BeimonHseMbie paboOThI
JIOJDKHBI XPaHUTHCS Ha Kadenpe TeUueHHMH Y4eOHOTO roja M 1o TpeOOBAHUIO MPEAOCTABISATHCS B
VYnpaBiaeHne KOHTpOJIsi KadecTBa. Ha pyOexkHbIE KOHTPOJBHBIE MEPOIPHSTHS PEKOMEHIYETCS
BBIHOCHUTB BECh IMPOrPaMMHBIN MaTepua (Bce pa3ziessl) Mo TUCIHUILTHHE.

5.2.1. Bonpocst 014 KOJIOKEUYMA RO HeMaM OUCUUNTIUHDL
(konmpoaupyemasn komnemenuus INKC-1):
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KomsiokBuym Ne 1
1. Knnaccuueckoe pe3ephopoBCcKoe paccessHue Ha KyJTOHOBCKOM CHIIOBOM IIEHTPE.
2. ManoyrioBoe (MMITyJIbCHOE) TPUOIMIKEHUE B TEOPUH PACCESTHHUS.
3. PenaTUBUCTCKUH ClTydail B MAJIOyTJIIOBOM IPUOJIMKEHUN TEOPUHN TACCESTHHSL.
4. YcnoBue NpUMEHUMOCTH KJIACCUYECKON MEXaHUKH B 3aJla4ax O YIPYTOM pacCesHUM Ha
KYyJIOHOBCKOM LieHTpe 1o H.bopy.
5. ITapameTp bopa B Teopuu paccestHus.
6. Citydaii cnaboii sSkpaHUPOBKH MU pe3ep(hOpIOBCKOM pacCcessHUil.
7. City4ail CHJIbHOW SKPaHUPOBKH MPHU pe3ephOpIOBCKOM PACCESTHUM.
8. luddepenmanpHoe ceueHUE paccessHUs B IEPBOM OOPHOBCKOM MPHUOIMKESHUH.
9. Yron nudpakuuu 3apsHKeHHOM YaCTHUIIBI HA aTOME.
KosstokBuym Ne 2
10. Knaccuueckuii 1 KBaHTOBBIN aCIIEKThI pACCESIHUS B YCIOBUSAX SKPAHUPOBKH.
11. O6acTh KBAHTOBBIX PE30HAHCOB.
12. Cdepruueckn CAMMETPUYHOE KBAHTOBOE PACCESHHE.
13. O630p pe3yabTaToOB IO YIPYTOMY PACCESTHHUIO 3apsKEHHBIX YaCTHIl HA aTOMax
14. quarpammbl bopa B Teopun paccessHusl.
15. Knaccuduxanus pe3ynbTaToB [0 pacCesHUIO B TEPMHUHAX BYX I1apaMeTpoB - apaMeTpa
KJIACCHYHOCTH U MapaMeTpa SIKPaHUPOBKHU.
16. OguHOYHOE, KPaTHOE M MHOTOKPATHOE paccesiHhe OBICTPHIX 3apsKEHHBIX YaCTHIl B aMOP(PHOM
BEIECTBE.
17. KauecTtBeHHas Teopusi bopa MHOTOKpaTHOTO paccessHus 3apsSKEHHBIX YaCTHII.
18. CpeaHekBagpaTUUHBIN YTOJI MHOTOKPATHOT'O PACCESHHUS.
KosstokBuym Ne 3
19.Y crnoBue npuMEeHUMOCTH pacnpeeneHus ['aycca B TEOpUr MHOTOKPATHOTO PACCEsTHUSA.
20. OnucaHue CTENEHHOIO = XBOCTA" B YTJIOBOM PACIpPEAEIEHUH 11 OTHOCUTEIBHO TOHKUX
MUILIEHEN.
21. Ananu3 3KCIIEpUMEHTAIIBHBIX PE3YJIbTATOB IO YIJIOBBIM PACIIPEAEIECHUSAM B TOJICTBIX MUILIEHSX.
22. VlaTerpanbHoe KUHETUYECKOE YPaBHEHUE I YTIIOBOTO paclpeaeseHus ObICTPhIX 3apsSKEHHbBIX
YacTUI] B aMOp(HOM BEIIECTBE U €0 peIlIeHHeE.
23. Teopus Mosibepa MHOTOKPATHOTO PacCESHUS 3apsKEHHBIX YaCTHII.
24. Tlepexo/ OT MHTETpaLHOTO ypaBHEeHUsI Mosbepa K 1uddy3noHHOMY TPUOIHKEHHUIO.
25. Kimaccuueckast Teopust sHEpreTuueckux norepsb B Bemiectse. (Teopus H.bopa). O6nacts
IPUMEHUMOCTH TEOPHUH.
26. IlpoxoxieHrne peHTTeHOBCKUX U TaMMa-KBaHTOB Y€pe3 BEIIECTBO.
27. DnemeHThl fo3uMeTpun. D dexTuBHas 1032 o0mydeHus. JleraabHbie 10351
28. ®oHOBBIC 03Bl O0TYUEHHUS U UX TIPOUCXOXK/ICHHUE.

5.2.1. QOuenounvie mamepuanvt: Tunoevie mecmogvle 3a0anus HO OUCUUNIUILE
(konmpoaupyemas komnemenuus IIKC-1) I1oaHblii HepedYeHb mMecmoeblX 3a0aHuil RPeOCHAae1eH 6
DOHUC - http://open.kbsu.ru/moodle/course/view.php 2id=1262 :

Tecm — cucrema CTaHIAPTU3MPOBAaHHBIX 3alaHUM, IO3BOJIAIONIAS aBTOMATU3UPOBATH IPOLEAYPY
U3MEPEHMs YPOBHS 3HAHUM U YMEHUU CTYACHTA.

Ipumepuvl KomMnvrOMePHLIX MECMO8
(Bce TecThI cocTaBieHbBI aBTOPOM)

1. CedeHrie KBAaHTOBOT'O PACCESHUS ¢ SKPAaHUPOBKOW B MIEPBOM OOPHOBCKOM MPUOIHKCHHH
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: KJIACCHUYECKOMY pe3ep(opI0BCKOMY PACCESTHUIO

: KBAHTOBOMY pe3epPOpA0BCKOMY pacCesHUIO

: KJIJACCUYECKOMY C(hepUYeCKH CUMMETPHYHOMY PACCESHUIO
: KBAHTOBOMY C(hepruiecKu CHMMETPUYHOMY PACCESTHUIO

: 30HE KBAaHTOBBIX PE30HAHCOB
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4. Ammurya paccesHust B 1 60pHOBCKOM TIPUOIIMKEHHMH TIPEICTABIEHNS B3aUMOIeicTBHS paBHa ( k
HyMepYyeT HayaJbHOE KBAHTOBOE COCTOSIHUE)

D)= j V. . ()dr
0

t
V)= ijk(f)e_iwmkfdr
0

t
D)= i j V. (0)e T dr
ih 0

t
+cV(1)= .iJ‘mG (7)€" dr
ihsy

Kpumepuu ¢hopmuposanusn oyenox no mecmosvim 3a0anuiam:

(5 6amnoB) — momy4aroT 00yJaronuMecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC BOIIPOCHI.
Brimonneno 90 - 100 % npeaioxkeHHbIX TECTOBBIX 3aaHHi;

(4 6amna) — momy4aroT oOyJaronuecs: ¢ MPaBUILHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC BOIPOCHI —
70-89 % ot 00111eT0 00BEMA 3aJaHHBIX TECTOBLIX 3aJaHHIH;

(3 6amna) — momyyaroT oOydJaronMecs: ¢ MPaBUILHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC BOIIPOCHI —
50 -69% ot 0011er0 00beMa 3aJaHHBIX TECTOBBIX 3aJaHHUIH;

(2 6amna) — momy4aroT oOyJaronMecs: ¢ MPaBUILHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC BOIIPOCHI —
meHee 30-49 % ot obmero oobemMa 3aJaHHBIX TECTOBBIX 3aJaHU.

(1 6amn) — moy4yaroT 00yJaroImuecs: C MPaBHWJIBHBIM KOJWYECTBOM OTBETOB Ha TECTOBBIC BOIPOCHI —
meHee 10-29 % ot ob6mero o6bemMa 3aJaHHBIX TECTOBBIX 33JaHU.

5.3.  Ouenounvie mamepuanvl 011 NPOMEHCYMOUHOU AMMECMAYUN
(konmponupyeman komnemenyusa IIKC-1):

[lenbro MpOMEKYTOYHBIX ATTECTALUM 110 JTUCHUIUIMHE SIBISETCS OLEHKAa Ka4yeCTBa OCBOCHHS
JUCLHUIUIMHBL  oOydaromumucs. [Ipomexxyrounasi arTecTalsi NpeAHa3HadeHa Uil OOBEKTUBHOIO
HOJATBEPKIECHUS U OLICHUBAHUS JOCTUTHYTBIX PE3Yy/lbTaTOB OOYUYEHMs IOCIE 3aBEpIICHUs U3Y4YEeHUs
JUCUUTUTMHBL. OCYIIECTBIISIETCS B KOHIIE CEMECTpa U MPeJCTaBIseT COOOH UTOTOBYIO OLIEHKY 3HAHUM
[0 IUCLUUIUIMHE B BUJE MPOBEIEHUS dK3aMeHa. [IpoMexyTouHas arrecTanysi MOXKET IMPOBOIUTHLCS B
YCTHOM, MUCBMEHHOU (popme, 1 B popme TecTupoBaHus. Ha mpoMexxyTOUHYIO aTTeCTAI[MI0 OTBOIUTCS
1o 30 0amwioB.

Bonpocekl, BBIHOCMMbIE HA 3a4€T
KoHTpoabsHbIle BONpOCH! AJi 3a4€Ta COCTOSAT U3 TEOPETUYECKOW YacTH U3 MPOBEPKH HABBIKOB
MPOCTHIX, HO CIeNU(UYECKUX BBIYMCICHUHN, BCTPEUYAIOIINXCSA B TEOPUU MPOXOKICHHS YaCTHUI] Yepes
BenlecTBO. OTHEIbHO NPOBEPSIETCS CTENEHb YCBOCHHUS MaTepualla, COCTaBJISIOUIET0 COAEp KaHHE
KypcoBOil pabothl. 3ammurta pedepara MPOBOAUTCS B COOTBETCTBHHM CO CTaHAapTHOW. Hammcanue
pedepata He sBIsETCS 00s3aTEIBHBIM U HE TPETyCMOTPEH YUEOHBIM IIJIAHOM.

1. Knaccuueckoe pe3ephopoBCcKkoe paccessHue Ha KyJTOHOBCKOM CHIIOBOM IIEHTPE.

2. ManoyrioBoe (MMITyJIbCHOE) TPUOJIMIKEHUE B TEOPUH PACCESHHUS.

3. PenaATUBUCTCKUH ClTydail B MAJIOyTJIIOBOM PUOJIMKEHUN TEOPUHN TACCESTHHUSL.

4. YcnoBue NpUMEHUMOCTH KJIACCUYECKON MEXaHUKH B 3aJ1a4ax O YIPYTOM pacCesiHUM Ha
KyJIOHOBCKOM LieHTpe 1o H.bopy.
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5. ITapamerp bopa B Teopun paccesHus.

6. Cityqaii crmaboit SKpaHUPOBKHU TIPH pe3epPOpIOBCKOM pacCesTHUM.

7. Ciydait cCUIIbHOM 3KpaHUPOBKH MPH pe3ep(opI0BCKOM paccessHUi.

8. luddepeHnnanbHOe CEUCHUE PACCESHUS B TIEPBOM OOPHOBCKOM MPHOIMIKEHUH.

9. Yron nudpakiuu 3apssKeHHON YacTUITBI HA aTOME.

10. Knaccuueckuii 1 KBAaHTOBBIN aCIEKThI PACCESTHUS B YCIOBUAX SKPAHUPOBKH.

11. O6acTh KBAHTOBBIX PE30HAHCOB.

12. Cdeprueckn CAMMETPUYHOE KBAHTOBOE PACCESHHE.

13. O630p pe3yabTaToOB MO YIPYTOMY PACCESTHHUIO 3apsKEHHBIX YaCTHIl HA aTOMax

14. quarpammbl bopa B Teopun paccesiHusl.

15. Knaccudukanus pe3yibTaToB IO PacCEsHUIO B TEPMUHAX JABYX MapaMETPOB - TapamMeTpa
KJIACCUYHOCTH U MapaMeTpa SKpPaHUPOBKH.

16. OguHOYHOE, KPaTHOE U MHOTOKPATHOE paccesiHhe OBICTPHIX 3apsHKEHHBIX YaCTHIl B aMOP(PHOM
BEIIECTBE.

17. KauecTtBeHHast Teopusi bopa MHOTOKpaTHOTO paccessHus 3apsSKEHHBIX YaCTHII.

18. CpegHekBagpaTUUHBIN YTOJI MHOTOKPATHOT'O PACCESHUS.

19.YcnoBue npuMeHUMOCTH pacrpeencHus ['aycca B TEOpuM MHOTOKPATHOTO pacCEesTHUSI.

20. Onucanue CTENEHHOrO0 = XBOCTA" B YIJIOBOM paCNpeIeICHUH JJIs1 OTHOCUTEIBHO TOHKHUX
MUILIECHEN.

21. Ananu3s SKCIIepUMEHTANIbHBIX PE3YIbTATOB MO YIJIOBBIM pPAaCIpeeIEHUSIM B TOJCTHIX MHUILICHSX.
22. nTerpanbHOE KHHETUYECKOE YPaBHEHUE IS YIIIOBOTO pacIpeiesieHus ObICTPBIX 3apsiKEHHBIX
YyacTUll B aMOP(hHOM BEIIECTBE U €0 pelieHHe.

23. Teopust Mosbepa MHOIOKPaTHOTO pacCEsIHUS 3apsKEHHBIX YacTHLL.

24. [lepexo oT UHTETpAIBHOTO YpaBHEHUS Mosbepa K 1udy3uOHHOMY MPUOTHKEHHIO.

25. Knaccuueckast TeOpusi JHEpreTuuecKux moteps B Beniectse. (Teopus H.bopa). O6macts
MPUMEHUMOCTH TEOPHUHU.

26. IIpoxoxeHne peHTT€HOBCKMX U TaMMa-KBAHTOB Y€pE3 BELIECTBO.

27. DneMeHTHl 1o3umMeTpun. DddexTuBHAs 1032 00ydeHus. JleTaabHbIe T035I.

28. ®oHOBBIE 1036l OOTYUCHHUS U UX MIPOUCXOXKICHHE.

Kpumepuu popmuposeanus oyeHok no npomedxncymouHol ammecmayui.

Jlnst mosryueHust 3a4€Ta CTYISHT J0JDKeH HaOpaTh 1Mo CyMMe BCeX THUIOB KOHTpouss 70 GamioB
— TEOpPETHUYECKOE COJIEP)KaHMEe Kypca OCBOCHO TIOJIHOCTBIO, 03 TpoOeroB, HEOOXOIUMBIC
NPAaKTUYECKHE HAaBBIKM PabOThI ¢ OCBOGHHBIM MaTepuanoM chopMHpOBaHbL. Bce mpemycMoTpeHHBIE
nporpaMMoil oOyueHusi yueOHbI€ 3aJaHUsI BBIMOJHEHbI, KAYECTBO UX BBIMOJIHEHHS OLIEHEHO YMCIIOM
0amuioB, OMM3KMM K MakcUMaibHOMY. Ecim 1o wHTOoram Tekymero M pyOekHOTro KOHTpOJIS
yCIIeBAaeMOCTH CTyIEHT HaOpan OamnoB B mpezenax 36 < (Siex + Spys) < 61, To OH JomyckaeTcs: K
cmade 3adera. [lo WroraMm cnaym 3adera OH MOXKET MOBBICUTH cymMMmy OamioB a0 61 (He Oomee),
HEOOXOUMBIX JJISl TIOJTyYEHHS 3a4eTa.

[Ipu mokazarensx HUke OT 36 OaUIOB — TEOPETHYECKOE COACpkKAHHE Kypca HE OCBOEHO,
HEOOXOMMBIC TIPAKTUYECKHUE HABBIKA padOTHl HE CHOPMHUPOBAHBI, BHITIOJIHCHHBIC YUCOHBIC 3adaHUs
coJiepkar rpyoble OMMOKHM, JOMOJNHUTENIbHAs CaMOCTOsATEeNbHAs paboTa HaJx MaTepuaioM Kypca He
IpHUBENET K CYIIECTBEHHOMY IOBBIIICHUIO KadecTBa BBIMOJIHEHUs Y4eOHbIX 3anaHuii. Ha 3auére
CTYACHT JAEMOHCTPUPYET He3HAHWE 3HAYMTEIBHOM YacTH MPOTPaMMHOTO MaTepuana, CyIIeCTBEHHbIE
OIIMOKM B OTBETaX Ha BOINPOCHI, HEYMEHHE OPUEHTHUPOBATHCS B MaTepuajie, HE3HAHHE OCHOBHBIX
TOHSITHIA TUCITUTUIAHBI.

6. Memoouueckue mamepuainsl, onpeoenatouiue npouedypsvl OUeHUGAHUA 3HAHUIL, YMEHUIL,
HABbIKOG U (U1u) onvlma 0eameibHOCHU
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MakcumanbHast cymma (100 6ammoB), HabupaeMasi CTYACHTOM IO JUCIUIUIMHE BKJIIOYAET JIBE
COCTaBIISIOIIHE:

nepBasi COCTaBJISAIONasi — OLIEHKA PEryJsipHOCTH, CBOEBPEMEHHOCTH U KaueCTBa BBITIOJHEHUS
CTYJIEHTOM y4eOHOU paboThl O U3YYEHUIO NUCHUIUIMHBI B TEUCHUE MEPUOJIa U3YUCHUS TUCITUTLINHBI
(cemecTpa, WM HECKOIBKUX ceMecTpoB) (cymma — He Oosiee 70 GamuioB). bamibel, XapakTepu3yromnme
yCIIeBAaeMOCTh CTYACHTA IO NUCIUIUITMHE, HAOUPAIOTCS MM B TEYCHHE BCEro Mepuoia OOy4YeHHs 3a
U3YYEHHUE OTJICIbHBIX TEM U BBIOJIHEHHUE OT/IEIbHBIX BUJIOB padoT.

BTOpasi COCTABJISIIOIIAsl — OIIGHKAa 3HAHWW CTYACHTa IO pe3yJbTaTaM MPOMEKYTOYHON
arrectanuu (He 6omee 30 —6amioB).

OO0muit 6y TEeKyImEero u pyoeskHOTO KOHTPOJISI CKJIAIbIBACTCS M3 COCTABISIONINX, YKa3aHHBIX
B «llomoxenun o pertunroBoit cucteme KBI'Y». B Teuenue ydeOHOro mporecca CTyIAeHT oOs3aH
OTYUTATHCS TIO TEOPETUYSCKOMY MaTepualy U MPAKTUYECKUM 3aHSTHUSM: OMPOCHI, HHIUBUyaIbHBIC
3amanusl. (10 JKEeJIaHUI0 aBTOpa MPU HEOOXOIMMOCTH)

OOmuit 6amt TeKymero u pyoeskHOTO KOHTPOJIS CKIIAIBIBACTCS U3 CIEIYIONINX COCTABIISIONTNX
MIPUJIOKEHUE 2.

Llenvio npomesrcymounpix ammecmayuii 10 AUCLUIIIIMHE SIBJISETCS OLICHKA KaueCcTBa
OCBOEHUS AUCLUILTUHBI 00y4arOIIUMHUCS.

Kpumepuu oyenxu kauecmea oceoenusn oucyunaunsvl (Ilpunoscenue 3)

Kputepuem ornenkn ypoBHS CGHOPMHPOBAHHOCTH KOMIIETCHIIMM B paMKax y4eOHOM
TUCITUTLIMHBI SBIISIETCS 3a4eT.

B nepuoa moAroTroBKHM K 3a4eTy CTYAEHThl BHOBb OOpaIIalOTCS K y4EeOHO-METOIMYECKOMY
MaTepuany U 3aKperuisiioT MPOMEKYTOUHbIC 3HAHUS.

[ToaroroBka oOy4aromierocs K 3a4eTy BKJIIOYAET TPU dTarna:

—  caMoCTosTenbHas paboTa B TEUCHUE CEMECTPa;

—  HemoCpeICTBEHHAas MOJTOTOBKA B JHH, MPEALISCTBYIONIUE 3a4ETy 10 TEMaM Kypca;

— TIOATOTOBKA K OTBETY Ha 9K3aMEHAIIMOHHBIE BOMTPOCHL.

[Tpu moATroTOBKE K 3a4eTy OO0yUYaOIUMCS IeeCO00pa3HO MCIOIh30BaTh MaTEPHAIBI JICKIUH,
yueOHO-METOINYECKHUE KOMIUIEKChl, HOpMAaTHUBHBIE JOKYMEHTBHI, OCHOBHYIO U JOIOJHUTEIHHYIO
JTUTEPaTypYy.

Ha 3auer BeIHOCHTCS MaTepuan B 00beMe, TPeIyCMOTPEHHOM paboueii mporpaMMon ydeOHOM
JTUCITUTIIMHBI 32 CEMECTp. 3aUeT MPOBOIUTCS B TUCHbMEHHOM / yCTHOM popme.

[Ipu mnpoBemenun 3adera B THUCbMEHHOW (ycTHOH) QopMe Beaymmii mpenoaaBaTeb
COCTaBIISIET JK3aMEHAIMOHHBIE OWIIETBI, KOTOpPBbIE MOTYT BKJIIOYAaTh B Ce0s: TECTOBBIC 3a/IaHUS;
TEOPETUYECKHE BOMPOCHI; 3a1a4ll WK cUTyalu. @opMyIHpoBKa TEOPETUYECKUX 3aJaHUIl COBIAaeT
¢ GopMyITUPOBKOI TEpPEeyHsl BOMPOCOB Ha 3a4eT, JOBEACHHBIX 10 CBEeIEHUS CTyAeHTOB. ComepikaHue
BOIPOCOB OJTHOTO OHJIeTa OTHOCUTCS K Pa3IUYHBIM pa3jiesiaM MPOrpaMMBbl € T€M, YTOObI 6oJiee MOJTHO
OXBaTUTh MaTepual Y4eOHOW TUCITUTUINHBI.

B aynuropuu, rie mpoBOAUTCS YCTHBIN 3a4eT, TOJKHO OAHOBPEMEHHO HaXOAUThCS He Ooee
JECSTH CTYIGHTOB Ha OJHOTO TpernoaBaTelis. Ha moaroToBky orsera Ha O6mieT orBoautcs 40 MUHYT.

[Tpu mpoBeneHn: MUCHbMEHHOTO 3a4eTa Ha paboTy OTBOAMTCS 10 60 MUHYT.

Pe3ynbTar yCTHOTO MM MUCEMEHHOTO 3a4eTa BhIpaKaeTCsl OalllIaMH.

Peanuzanus xomnerenuuu [IKC-2 B onpenenéHHON CTENEHM OCHOBaHAa Ha HCMHOJIb30BAHUU
npedepeniuit MHOTONETHETO coTpyaanuecTBa KBI'Y ¢ BenymuMu MUpOBBIMU IIEHTPaMU, TAKUMHU KaK
Opxycckuii yauBepcuteT ([anus, cm.Beime), Hammonanpnas ®epmu nmaboparopus CIHIA, IIEPH,
I'akyrei ynusepcurer, Tokuo.

Taonuua 7. Pezynomamot 0céoeHus yueoHou Oucyuniunsl, noodjaexcaujue npoepke

Buo oyenounozo
Pezynvmamul 06yuenun OcHogHble noKazamenu OyeHKu A DU
(Komnemenyuu) pe3ynomamos 00yuenus P ’
obecneuusaroujue
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dopmuposanue

KomnemeHuui
IIKC-1.1 CniocobeHn 3nameo Tunossie
HCIOJIb30BATh CyTb 3aJ1a4 IPOXOKICHHS YaCTHUIl YEPE3 OIICHOYHBIE
COBPEMEHHBIE BEILECTBO ¥ METO/IbI IPOBEICHUS Marepuaibl st

Onopu3NIECKNE METOIBI
HCCIIEOBAHUS U aHAIN3a
JKUBEIX CHCTEM

HAy4YHBIX MCCIICIOBAHUN B 3TON 00JIacTH B
cdepe IKCIIepUMEHTAIBHBIX U

YCTHOTO OTIPOCa;
THUIIOBBIC TCCTOBLIC

TEOPETUUYECKUX (PU3UUECKUX 3a/laHus;
UCCJIEOBAHNUM C IIOMOLIBIO COBPEMEHHON | IPUMEPHBIEC TEMBI
puOOPHO# 6a3bI (B TOM YHCIIE CIIOKHOTO | JOKJIA/Ia;
¢du3mueckoro 060pyRoBaHus) U TUIIOBBIE
MH(OPMALMOHHBIX TEXHOJIOTUI C yUETOM | OL[EHOYHBIE
OTEUYECTBEHHOT'O M 3apy0EKHOTO OTBITA. MaTepHabl K
Takue 3HaHUS CIOCOOCTBYIOT IPOBOJIUTE | 3aU€Ty.
TEXHUYECKYIO BepU(UKAITUIO U

o0cy>)kuBaHUE TPUOOPOB U

HKCIIEPUMEHTAIBHBIX YCTAHOBOK B

buzrKe MPOXOKICHUS YaCTHUI] Uepe3

BEIIIECTBO, a TAKXKE Pa3BUBAIOT

CIIOCOOHOCTH MCMOJIb30BATh

COBpPEMEHHbIE OMO(PU3NIECKHIE METO/IBI

HCCJIEIOBAHMSI U aHAJIN3a JKUBBIX CUCTEM

Ymemo OueHouHble
UCIIO0JIb30BaTh COBPEMEHHBIE MaTepHuabl 1Jis
O6noduznuecKre MeToIbl UCCIEIOBAHUS U | CAMOCTOSITENIbHOM

aHaJIM3a XKUBBIX cucteM. Mcronb30BaTh
MOHMMAaHKE 3aKOHOB B3aUMO/ICHCTBUS
YaCTHII C BEIIECTBOM JJIsl Pa3BUTHS
CIIOCOOHOCTH MPOBOIUTH HAyUHbBIE
WCCJICTIOBAHMSI B 3TOM 00JIacTH
JKCIIEPUMEHTANIBHBIX U TEOPETUYECKUX
(UBHYECKUX HCCTIETOBAHUH C TTOMOIIBIO
COBpPEMEHHOU puOOpHOH 6a3bl (B TOM
YHCIIE CII0KHOTO (PU3HUECKOTO
o0opymoBaHus) U HHPOPMAITMOHHBIX
TEXHOJIOTHH C y4€TOM OTEUYECTBEHHOTO H
3apy0exxHoro omnbiTa. Mcnonbp3oBaTh
MaTeMaTHYECKHUE METOIbI, 3aKOHBI
TEOPUU BEPOSITHOCTEMN, KIIACCUYECKOU
MEXaHHUKH 1 KBAHTOBOU TEOPHUH TSI
pelIeHNs] KOHKPETHBIX 3a7a4
MIPOXOXKICHHUSI, BKIIFOUAsi OMOJIOTHIECKIE
CpeJIbL.

paboThI TUTIOBBIC
TECTOBBIC 3aIaHUS

Bnaoemo

COBpeMeHHbIE OMO(DHU3NIECKHE METObI
HUCCJICOOBAHUS U aHAJIN3a )KUBBIX CUCTEM

C TOYKHU 3PEHUS BO3JCUCTBUI HA HUX
HOHHU3HUPYIOIIETO U3TYYECHHUS.

MeTomamMu TEOPUHU TPOXOXKICHUS OBICTPHIX

IIPUMEPHBIE TEMBI
JOKJIaJIOB
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3apsHKEHHBIX YaCTHUI] Yepe3 BEUIECTBO
CIOCOOHBIMU TIPOBOUTH HAYYHBIC
UCCIIeIOBaHMsI B M30paHHON 001acTH
SKCTIEPUMEHTAIBHBIX U (MJIN) TEOPETUUECKH
(U3NUECKUX UCCIIEIOBAHUN C TOMOILBIO
COBpPEMEHHOM MpuOOpHON 0a3bl (B TOM YHUC]]
CJIOKHOTO (hU3MYecKoro 000opyI0BaHuUs) U
WH(POPMAIMOHHBIX TEXHOJIOTUH C YUETOM
OTEYECTBEHHOT'O M 3apyO0EKHOTO OTBITA.

IIKC-1.2 Cnocoben
MIPUMEHSITH MTOJTy9CHHBIC
3HAHUSA I MEJIUKO-
OMOJIOTHYECKUX
HUCCIIETOBAHNN COCTOSHUS
opranusma, Mpu4ruH
BO3HHUKHOBEHUS
3a001eBaHNMi

3namow

CyTb 33124 IPOXOXKACHUS YACTHIL Yepe3
BEIIECTBO U METOIbI TPOBEACHUS
HAyYHBIX UCCIICOBAHUN B 3TOW 00JIaCTH B
chepe IKCIIepUMEHTATBLHBIX U
TEOPETUYECKUX (PU3NIECKUX
MCCIIEIOBAHUH C TTOMOIIBI0O COBPEMEHHOU
npuOOpHOil 0a3bl (B TOM YHUCIIE CIOKHOTO
bu3rIecKoro o00pya0BaHus) U
UH(OPMAIIMOHHBIX TEXHOJOTHH C y4eTOM
OTEYECTBEHHOIO U 3apy0eKHOI0 OMbITa
Ha YPOBHE, JOCTATOYHOM JISI IPOBEICHUS
(U3UKO-TEXHUUECKOTO 00eCTIeYeHUS
COBPEMEHHBIX METOJIOB HCCIICIOBAHUS,
MOBE/ICHUS TEOPETUUECKUX PACUETOB U
MOJICTTPOBAHUS TIPOIIECCOB
MPOXOXKACHUS YACTHIL Yepe3 BEILIECTBO,
BKJTIOUasi OMOJIOTHYECKYI0 MAaTEPHIO.
Takue 3HaHUS CIOCOOCTBYIOT HABBIKAM
MPUMEHSITH MTOJIYYCHHBIC 3HAHUS JIJIS
MEANKO-OMOJIOTUYECKUX UCCIIeIOBaHUI
COCTOSTHUSI OPTaHU3Ma, TPUYNH
BO3HUKHOBEHHUS 3a00JIeBaHU

Turmossle
OIICHOYHBIC
MaTepuaibl st
YCTHOTO OTpOCa;
THUITOBBIE TECTOBLIC
3aJlaHus,
MIPUMEPHBIC TEMBI
JIOKJIaaa;
THUIIOBBIE
OIICHOYHBIC
MaTepHuabl K
3a4éry.

Ymems

HpI/IMeHHTB HOHy‘IGHHBIC 3HAHUSA JJI1 MCOUK]
OMOJIOTMYECKHX MCCICIOBAHNMN COCTOSHUS
OpI‘aHI/IBMa, HpI/I‘-II/IH BO3HHUKHOBCHUSA
3a00JIEBaHUM, 1)1 YETO HEOOXOOUMO
HUCIIOJIB30BATh IIOHNMAHHUEC 3aKOHOB
B3aMMOJICHCTBUS YACTHI] C BEIIECTBOM JJIS
pa3BUTHS CIIOCOOHOCTH MPOBOJUTH HAYYHBI
HCCIIEIOBAHUS B OTOH 00/1aCTH
3KCHepI/IMeHTaJIBHBIX nu TGOpeTI/I‘-IGCKI/IX
(bU3UYECKUX MCCIICIOBAHUN C TTOMOIIIBIO
COBpPEMEHHOU MPUOOPHOI 6a3bI (B TOM YHC]]
CJIO)KHOTO (PU3UYECKOTO 000PYIOBAHNUS) U
UH(POPMALIMOHHBIX TEXHOJIOTUHN C yUeTOM
OTEUYECTBEHHOTO M 3apy0EKHOTO OIbITA.
I/ICHOHB3OBaTB MAaTEMAaTUYCCKUEC MCTOBI,

3aKOHBI TEOPUU BEPOSITHOCTEH, KIIACCHUECK(

O1neHoYHbBIE
Martepuaibl Jist
CaMOCTOSITeILHOM
paboThI TUTIOBBIC
TECTOBBIE 3aJaHUS
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MEXaHUKHU M KBAHTOBOW TEOPUU JIJIsl pelleH]
KOHKPETHBIX 32124 TPOXOXKICHHSI.
Bnaoemp IIPUMEPHBIE TEMBI
HaBblkaMu IpUMEHEHUS TIOTYIEHHBIX JOKJIA/I0B

3HAHUH JUISI MEAUKO-ONOIOTHYECKUX
WCCIICIOBAaHHI COCTOSIHUSI OpraHu3Ma,
NPUYHH BO3HUKHOBEHUS 3a00JIeBaHUIA.
MeTtonaMu TEOpUU MPOXOKACHUS OBICTPHIX
3apsHKEHHBIX YaCTHUI] Yepe3 BELIECTBO
CIOCOOHBIMU TIPOBOJUTH HAYYHBIC
UCCIIEIOBaHMsI B M30paHHON 001acTH
SKCTIEPUMEHTAIBHBIX U (M) TEOPETUUECKH
(U3NUECKUX UCCIIEOBAHUN C TOMOILBIO
COBpPEMEHHOM MpuOOpHON 6a3bl (B TOM YHUC]]
CJIOKHOTO (hr3MYecKoro 000py0BaHuUs) U
WH(POPMAIMOHHBIX TEXHOJIOTUH C YUETOM
OTEYECTBEHHOT'O M 3apyO0EKHOTO OMBITA.

[TIKC-1.3 Cnocoben 3HaTh CwM. BbIIIE
MNPUMCHATH MATCMATHYCCKN{ MATCMATHUYCCKUC MCTOIbI O6p&60TKI/I

MeTOAbl 00pabOTKH pe3yJabTAaTOB MUCCIICIOBAHMS

PE3yNbTAaTOB HCCIENOBAHUSA | YMETH CwM. BbIIIE

NPUMEHSTh MATEMAaTHYECKUE METO/IbI
00paboTKH pe3yabTaTOB UCCIICTIOBAHUS

Bnanets CM. BbIIIIE
MaTeMaTHYECKUMH METOIaMu 00pabOTKH
pe3yabTaTOB UCCIICIOBAHMS

Taxkum 006pa3om, BBIITOJHEHHE TUIIOBBIX 33/1aHUH, MPEACTABICHHBIX B paszaeine 5 «O1eHOUHbIe
MaTepHasbl I TEKYIIEro U pyOeKHOTO KOHTPOJISI YCIIEBAEMOCTH M TPOMEXYTOYHOM aTTECTAIIHH
II03BOJIUT KpHTI/IqHO, OLCHUTD:

[IKC-1.1 CnocobeH uCroyib30BaTh COBPEMEHHBIE OMO(DHU3NYECKUE METOIbl UCCIEAOBAHUS U
aHaJIn3a XUBbBIX CUCTEM

[IKC-1.2 CmnocoOeH MNpUMEHITh TOJYYCHHBIE 3HAHHUS JUISI  MEIUKO-OMOJOTHYECKHUX
UCCIICIOBaHUN COCTOSIHUSL OPraHU3Ma, IPUYNH BO3ZHUKHOBEHUS 3a00JI€BaHUI

[IKC-1.3 CnocobeH npUMEHSATh MaTeMaTUYeCKHEe METOJbl 00pabOoTKH pe3yabTaToOB
HCCIICIOBAHUS

7. Yuebno-memoouueckoe obecneuenue OUCUUNIUHDL
7.1. HopmamueHo-3axonooamenvbHvle aKmol
IIpukaz MunoOpHayku Poccuiickoit @enepamuum 7 asrycra 2020 1. Ne 891,
3apeructpupoBad B Muntocte PO 24 asrycra 2020 r., peructpanuonsbsiid No 59412,

7.2. OcnogHas numepamypa

l.ITaxomoB MN.M. KBanToBas Teopus wu3iaydeHus. B3aumoneicTBue HU3Iy4EHHS C BEILECTBOM
[DnexkTponHbIil pecypc]: ydeOHoe mocobue/ IlaxomoB M.M., XopoxopoB A.M.— DnekTpoH.
TEKCTOBBIE JaHHble.— M.: MOCKOBCKHI TOCYJapCTBEHHBII TEXHUUECKUN YHUBEepcUTET uMeHu H.O.
baymana, 2010.— 36 c.— Pexum pnpocrtyma: http://www.iprbookshop.ru/31423.html.— 3BC
«IPRbooks»
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2.UmepeBa T.M. 3amaum mo paavanvoHHOW Qu3uke [DIEKTpOHHBIN pecypc]: yuebHoe mocodue/
UmepeBa T.M., Knmumoa T.B.— DnekTpoH. TekcTtoBble maHHble.— OpeHOypr: OpeHOyprckuii
rocygapctBeHHbli  ynusepcurer, ObC ACB, 2017.— 123 c¢.— Pexum pgocrtymna:
http://www.iprbookshop.ru/71273.html.— 3BC «IPRbooks»

3.ITaxomoB .. TIpoxoxxaeHue U3nydeHus: yepe3 rpaHully pas3zesia OJJHOPOIHBIX U30TPOIHBIX CPe.l
[DnexkTponHbIit pecypc]: ydeOHoe mocobue/ IlaxomoB W.M., XopoxopoB A.M.— DnekTpoH.
TEKCTOBBIE JaHHble.— M.: MOCKOBCKHI TOCYJapCTBEHHBII TEXHUUECKUN YHUBEpcUTET uMeHu H.O.
baymana, 2006.— 42 c.— Pexum npoctyma: http://www.iprbookshop.ru/31202.html.— 3BC
«IPRbooks»

4 Benpunckuii P.B. KBanToBas Teopust paccessHusi [ I1IeKTpOoHHBINA pecypc]: yueOHuk/ BempuHckmii
P.B.— DOmnektpoH. TekcroBble naHHbIe.— PoctoB-Ha-JloHy: FOxHBIN (enepanbHbIl YHUBEPCHUTET,
2008.— 192 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/46977 . html.— 3BC «IPRbooks»
5.Kamenko A.Il. ®usuka tBepnoro tena. Pusnka sapa. SAnepHsle peakuuu [ DIEKTPOHHBIN pecypc]:
METOJMYECKHE yKa3aHWsA K MPAaKTUYECKUM 3aHATHSAM U JIOMAIIHUM 33JaHHsIM MO0 AUCHUILTHHAM:
«B3aumogpeiicTBue uM3nyueHHs ¢ BemlecTBoM», «Teoperndeckas ¢usnka», «Puszndeckue CBOWUCTBA
tBepabix Tem»/ Kamenko A.Il., CrpoxoBckmii I'.C., lapanmoB C.M.— DNeKTpPOH. TEKCTOBBIC
naHHble.— Jlunenk: Jluneuxuil rocynapcTBeHHbI TexHuueckuil yausepceurer, O9bC ACB, 2015.—
20 c.— Pexxum nmoctyma: http:// www.iprbookshop.ru/55674.html.— 3bC «IPRbooks»

6.JIu6erncon M.H. B3anmopelicTBue 1a3epHOT0 U3JIydeHHs ¢ BEIIECTBOM (CHIoBast onTuka). Yacts 1.
[Tormomenue ga3epHOTO M3IYYEHUST B TBEPJBIX TeNax [DIEKTPOHHBIN pecypc|: yueOHoe mocobue/
JInbencon M.H., fxosneB E.b., IllangeiOouna I'.J[.— DnekrpoH. tekctoBblie manHbie.— CIIO.:
Yuusepcurer UTMO, 2015.— 130 c.— Pexxum moctyna: http://www.iprbookshop.ru/65819.html.—
3BbC «IPRbooks»

7.IlonsxoB [I.C. Metonuueckue peKOMEHAAIMU 10 BBIMOJIHEHUIO MPAKTUYECKUX 3aJlaHUil 0 KypCy
«BzaumoneiictBue nazepHoro usnyueHust ¢ BemiectBom» (Yacte 1. Ilorsjomienue uznydeHus: B
TBepabIX Tenax) [Onexrponnsii pecypc]/ I[Momskos JI.C., Ilangeiouna I'.JI., SAxoBneB E.b.—
OnexTpoH. TekcroBble AanHble.— CII6.: Yausepcurer UTMO, 2016.— 84 c.— Pexum pocryna:
http://www.iprbookshop.ru/67265.html.— 3BC «IPRbooks»

8.Emamenko O.J]. 3ammuTa OT HOHU3MPYIOIIUX W3IYYCHHH [DIEKTPOHHBIA pecypc]: ydeOHoe
nocooue/ Epamenko O.J., fActpebunckuii P.H., Yepkammnra H.M.— DnekTpoH. TEKCTOBBIC
JaHHble.— benropoa: benropoackuii rocyaapCTBEHHBIM TEXHOJIOTMYECKUN yHHUBEpcuTeT uM. B.I
[lIyxoBa, 9bC ACB, 2015.— 83 c¢.— Pexum gocryna: http://www.iprbookshop.ru/70250.html.—
OBC «IPRbooks»

9.IlaBnenxko B.M. VICTOYHMKM HWOHUBHMPYIONIUX U3IyUYCHHH [DJIEKTPOHHBIA pecypc]: ydeOHOe
nocobue/ [laBnenko B.U., Enamenko O.[l., Yepkammua H.U.— DnekTpoH. TEKCTOBBIE TaHHBIC.—
benropon: benropoackuii rocynapcTBeHHbIM TexHoJornueckuit yHuBepcuter um. B.I'. Illyxosa,
OBC ACB, 2015.— 242 c.— Pexum pgocryma: http://www.iprbookshop.ru/70251.html.— 3BC
«IPRbooks»

10.JIubencon M.H. B3zaumopeiicTBre 1a3epHOro U3IydeHHUs C BEIIECTBOM (CHUIIOBasi ONTHKa). YacTpb
I. TTornomenue 1a3epHOTO U3IIYUYCHHS B TBEPABIX Telax [DIEKTPOHHBINA pecypc]: yueOHoe mocodue/
JInbencon M.H., fxosneB E.b., IllangeiOouna I'.J[.— DnekrpoH. tekctoBblie manHbie.— CIIO.:
Yuusepcurer UTMO, 2015.— 130 c.— Pexxum moctyna: http://www.iprbookshop.ru/65819.html.—
3BbC «IPRbooks»

11.JIu6erncon M.H. B3aumozeiicTBre J1a3epHOTO U3IIYUYECHHS C BEIIECTBOM (CHJIOBas onTHKa). YacTh
II. Jla3epHblii HarpeB W paspylleHHE MaTepHalloB [DJIEKTPOHHBIA pecypc]: ydeOHoe mocobue/
JIubencon M.H., fAxosnes E.b., [llanppiomna I'.JI.— OnekTpoH. TekcToBble maHHbie.— CIIO.:
Yuuepcurer U'TMO, 2014.— 181 c.— Pexxum nocryna: http://www.iprbookshop.ru/65820.html.—
9bC «IPRbooks»

12. Tapacenko O.H. MoHu3anmoHHble METOABI JO3UMETPUN BHICOKOMHTEHCUBHOTO HOHU3UPYIOLIETO
u3nydeHus: [DnekTponHblii pecypc]/ Tapacenko FHO.H.— DnekTpoH. TekcToBbIe naHHBIE.— M.:
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Texnocdepa, 2013.— 264 c.— Pexxum nmocryna: http://www.iprbookshop.ru/26895.html.— 3BC
«IPRbooks»

13.babenko C.I1. PagmoakTtuBHOCTH simep. BiammopeiicTBue o- W [P-U3Iy4eHH C BEIIECTBOM
[D5eKTpOHHBIN pecypc]: METOAUYECKHEe yKa3aHHUsl K BBITOJIHCHHUIO JabopaTopHOi pabdoTsl S1-3 1o
Kypcy oomei ¢usuku/ badenko C.I1., AmmeB M.H.— DnexTpoH. TekcToBble naHHbIe.— M.:
MockoBCKHI TOCYIapCTBEHHBINH TeXHUYECKUi yHUBepcuteT uMenu H.D. baymana, 2010.— 16 c.—
Pexxum noctyna: http://www.iprbookshop.ru/31205.html.— 3BC «IPRbooks»

14.Kongparenko C.I'. HeonpeneneHHOCTh U3MEPEHUN XapaKTEPUCTUK MOHU3UPYIOIIUX U3TY4CHUN
[DnexTponHbIii pecypc]: yuedHOoe nocodue/ Konaparenko C.I'.— DIeKTpOH. TEKCTOBBIE JaHHbIE.—
M.: Akagemusi cTaHIapTU3alMUK, MeTposioruu u ceptudukanuu, 2009.— 18 c.— Pexum gocryma:
http://www.iprbookshop.ru/44351.html.— 3BC «IPRbooks»

15.Konmparenko C.I'. Metponoruss HEHTPOHHOTO H3IydeHHUs [DJIEKTPOHHBIM pecypc]|: ydeOHOe
nocobue/ Konnparenko C.I'.— DIEKTpOH. TEKCTOBBIE JaHHbIe.— M.: AKaJeMus CTaHAapTU3ALINH,
METPOJIOTHH u cepTuduKaImm, 2014.— 37 c.— Pexum JIOCTyIa:
http://www.iprbookshop.ru/44349 . html.— 3BC «IPRbooks»

17.Kongparenko C.I'. ®uznueckre OCHOBBI U3BMEPEHUN XAPAKTEPUCTUK HOHUZUPYIOIINX U3TYYCHUN
[DnexTponHbIi pecypc]: koHcnekT aekiuii/ Konaparenko C.I'.— DIeKTpoH. TEKCTOBBIE JJaHHbIE.—
M.: Akagemusi cTaHIapTU3alMK, MeTposioruu u ceptudukanuu, 2011.— 41 c.— Pexum gocryma:
http://www.iprbookshop.ru/44310.html.— 3BC «IPRbooks»

18. Enqamenko O.[[. 3ammTa OT WMOHM3UPYIOIIMX H3Iy4eHUU [DJIEKTPOHHBIN pecypc|: ydeOHOe
nocobue/ Enmamenko O.[., Scrpebunckuit P.H., Yepkammua H.M.— DnekTpoH. TEKCTOBbIE
naHHble.— benropoa: benropoackuii rocymapCTBEHHbIM TEXHOJOTHYECKUM YHUBEpCUTET UM. B.I'.
[MyxoBa, 9bC ACB, 2015.— 83 c¢.— Pexwum goctymna: http://www.iprbookshop.ru/70250.html.—
3bC «IPRbooks»

7.3. [lononnumenvras numepamypa

1l JJanpay JILA., Jmpmur E.M., Teopernueckas ¢usnka T.3. KBaHTOBas MexaHUKa
(HepensTuBHCTCKas Teopus), "duszmaraut", 2011

2. Myxun K.H. Dxcnepumentanbhas sigaepHas ¢uszuka. B 3-x Tr. T. 1. ®usuka atroMHOTO sapa.
"JIans", 2009

3. Myxun K.H. DkcnepumentanpHas sinepHas ¢uszuka. B 3-x 1r. T. 3. ®usnuka s1eMeHTapHBIX
yactuil. "Jlaas", 2009

4. [Hunenrox .M. ®OyHaaMmeHTaldbHbIE W NPUKIAIHBIE HWCCIECIOBAHUS Ha MHUKPOTPOHE.
"®dusmaraut", 2009

5. Kanuronos .M. Beenenue B pusuky siapa u yactuil: yaeonuk. DUSMATIINT, 2010 r.

6. EmenbsnoB B.M., Tumomenko C.JI., CrpuxanoB M.H. BBenenue B pensiTUBUCTCKYIO SIIEPHYIO
¢uzuxky. DUSMATIIUT, 2011 r.

7. Tyry3 ®.K., Xoxono M.X., "[Iponiecchl paccessHus 3apsKEHHBIX YaCTHI B TBEPAbIX Tenax",
Hay4YHO-METOANYECKOE u3aanue, 32 ctp., Maiikom, 2001 r.

8. Crapony6reB B.K., Pomanos P.U. [Ipoxoxknenue gacTull uepe3 BemecTBo, TamkeHt, 1962.

9. bop H. IIpoxoxaeHne aTOMHBIX YacTHI] 4epe3 BemecTBO. MockBa, MIHocTpaHHas nuteparypa,
1950.

10. JInuaxapy Y. BinsiHie KpUCTAILINYECKON PEMIETKH Ha IBHKEHHE OBICTPBIX 3apSDKCHHBIX
gactull. YOH, 1.99, ¢.210, 1969.

11. KymaxoB M.A., Komapos @.®. DHepreTudeckre moTepu U Mpoderu HOHOB B TBEPBIX TEJax,
M., Musck, BI'Y, 1979.

12. M.X. XokoHoB. M30panubie Bonpockl pusznueckor kuHeTuku. Hampumuk, 1999. PexomenaoBano
YMO B kayecTBe yueOHOr0 mOCOOusl.
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13. KanamnukoB H.IL., Pemuzosuu B.C., Ps3anoB M.M. CTonkHOBEHHsS OBICTPBIX 3apsDKEHHBIX
yacTull B TBEpAbIX Tenax. M., "Atomuzgat", 1980.

14. Poccu b. Yactuier 6onpimmx saepruit. Mocksa, ['ocrexuznar, 1955.

15. Tep-Mukaensn M.JI. BuusHue cpeapl Ha 3JIEKTPOMAarHUTHBIE MPOLECCHl MPU BBICOKUX
sHeprusx. Epesan, 1969.

16. Kompuyxkun A.M., VYuaiikua B.B. BBenenwe B TEOpHIO MPOXOXKICHHE YacCTHUI[ dYepe3
BemecTBo. MockBa, ' Atomusaar”, 1978 r.

17. Axuesep A.U., ynsra H.®. DnexkrpoauHamMuKka BBICOKMX 3HEPTrHil B BemiecTBe. MOCKBa,
“"Hayka", 1993.

18. XokonoB M.X. M30Opanubie Bompockl (uznueckor kuHeTukn (KuHeTmdeckue ypaBHEHUS).
Hanpuuk, uzn. KbI'Y, 2008 r., 87 c. PexomernnoBano YMC no ¢gusuke YMO mo kiaccHueckomy
YHUBEPCUTETCKOMY OOpa30BaHHUI0O B KauecTBE Yy4eOHOro mocoOusi Al CTYAEHTOB BBICIIUX
yueOHBIX 3aBeJICHUN

19. Kynpsmos 10.b. Paguannonnas 6nodusnka (MOHU3UPYIOIINE U3TyUeHHUs): YIeOHHUK.
OU3MATIIAT, 2004

20. Jlanmay JI.J., JIudmm E.M. Teopernueckas ¢pusuka. T.8 DnekTpoarnHaMuKa CIIONIHBIX CPEl.
"®dusmaraut", 2005.

7.4. Ilepuoouuecxue uzoanus (2azema, 6eCMHUK, OIOLIEMEHb, HCYPHAT)
OtpenpHble CTAaThbU MO JIAHHOW JUCIUIUIMHE OMYOJIMKOBAHBI B PA3lMYHBIX (U3MUYECKUX
KypHaIax.

7.5. Humepuem-pecypcol
[Ipu u3ydyeHUn AUCHUIUIMHBI CTYJEHTaM MOJIE3HO MOJIb30BaThCs cleayronumu MaTepuer —
pecypcamu:

http://www.scopus.com
http://www.isiknowledge.com/
obwue uHopMayUorHHble, CNPABOYHbLE U NOUCKOBbIE:

1. http://elibrary.ru

2. www.studentlibrary.ru

3. http://www.mathnet.ru

4. http://www.iprbookshop.ru
5. www.ufn.ru

6. http://lib.kbsu.ru

7.

8.

1. CnpaBounas npaBoBas cuctema «['apant». URL: http://www.garant.ru.

CrpaBounast npaBoBas cuctema «Koncynsrantllmroc». URL: http://www. consultant.ru

IlepeyeHb aKTyaIbHBIX JIEKTPOHHBIX HHPOPMALIMOHHBIX 023 TaHHBIX,
K KOTOpPBIM oOecneveH aocryn nojb3osareasam KbBI'Y (2022-2023 yu.r.)

Neni/ | HammenoBan | Kpartkasi xapakTepucTuka Anpec caiita | HamveHoBaHue YcaoBust
n ue OpraHu3aluu- J0CTYIa
3J1eKTPOHHOT BJIa/leJIbLA;
0 pecypca PEeKBU3HTHI
A0roBopa
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http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.mathnet.ru/
http://www.iprbookshop.ru/
http://www.ufn.ru/
http://lib.kbsu.ru/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

Hayunas Onextp. 6ubnmoreka http://elibrary.ru 000 «H32b» ITomHbrit
3JIEKTPOHHAsI | HAYYHBIX MyOnIHKanuii - JOCTYI
onoamorexka | okosio 4000 MHOCTpaHHBIX U
(HOb 3900 oTeyecTBEHHBIX
POON) Hay4HBIX XypHAJIOB,
pedeparsl myonukarmii 20
TBIC. )KYPHAJIOB, a TAKKE
omnucanus 1,5 miH.
3apyOeKHBIX U POCCUICKHX
nuccepTtanmii; 2800 pocc.
KYPHAJIOB Ha O€3BO3ME3IHOM
OCHOBE
ba3a nannbix | HanmonanbHas http://elibrary.ru 000 «HBby» ABTOpH30Ba
Science Index | napOpMaITHOHHO- JIneH3nOHHBIH HHBIN
(PHUHILY) aHAJUTUYECKAs CUCTEMA, JIOTOBOP JIOCTYIL.
aKKyMyJupytomas oojee 6 Science Index ITo3BomsieT
MHJUTHOHOB Iy OJTMKAITHIA NeSIO-741/2022 | momoimHATE U
POCCHICKUX aBTOPOB, a ot 19.07.2022 1. YTOUHSTh
TaKxe HHPOpPMAIUIO 00 UX AKTHBEH 10 CBEJICHMS O
uuTHpoBaHuu u3 6onee 4500 31.07.2023r. nyOIuKaus
POCCHICKHX KYPHAJIOB. X YYCHBIX
KBI'Y,
UMEIOIUXCS
B PUHI]
9BC 13800 u3manmii mo Bcem http://www.stud 000 ITomHbrit
«KoHncyabTan | o0nacTsM 3HaHUH, medlib.ru «ITomuTexpecypce TOCTYTI
T cTyaeHTa» | BKIrodaeT Oosee uem 12000 | http://www.med » (peructpauu
Y4eOHUKOB U y4EOHBIX collegelib.ru (r. Mocksa) g 1o IP-
nocobwuit s BO u CIIO, Jorosop agpecam
864 HauMeHOBaHUN Ne310CJ1/08- KBI'Y)
XKypHasoB 1 917 2021
MoOHOTrpaduii. O130.09.2021 1.
AKTHUBEH 10
30.09.2022r.
«dnexrponna | Komrekums «Menununa http://www.stud 000 TTonubmit
s1 oudamoreka | (BO) [DOTAP-Menna. medlib.ru «ITomuTexpecypce TOCTYTI
TexHuueckoro | Books in English (kauru na » (peructparm
By3a» (ABC | aHIVIMHCKOM SI3BIKE)» (r. Mockaa) a 1o IP-
«KoHcyabTan Horosop agpecaM
T CTYAEHTA») Ne701KC/02- KbI'Y)
2022
ot 13.04.2022 r.
AKTHUBEH 10
19.04.2022r.
9BC «Jlaub» | DNEKTPOHHbIE BEPCUH KHHUT https://e.lanboo 000 «3BC TTonabIi
BEIYIIHNX U3ATCIHCTB k.com/ JIAHbB» (1. TOCTYTI
y4eOHOH 1 HaydyHOH CaHKT- (peructpauu
JATEPATYPHI (B TOM YHUCIIE [TetrepOypr) s 1o IP-
YHUBEPCUTETCKUX Horosop azpecam
M31aTeIbCTB), TAK U Ne6EIl/223 KBI'Y)
AJIIEKTPOHHBIE BEPCHH ot 15.02.2022 1.
MEPUOJTUYECKUX U3TaHUH 10 AKTHBEH 10
Pa3IUYHBIM 00JaCTIM 28.02.2023r.
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http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

3HaHU.
6. | Hanuonannn | OO0beaMHEHHBIH https://H30.pd OI'bY Hoctyn ¢
an 3JIEKTPOHHBIN KaTanor «Poccuiickas 3JIEKTPOHHOT
3JIeKTpPOHHAast | (POHJOB POCCUHCKHUX roCy/IapCTBCHHA 0
OmbMoTexa | OMOIMOTEK, COMEPIKAIINIA s1 OnOIIMoTEKa» YUTAIBHOTO
PI'b 4 331 542 31eKTpOHHBIX HoroBop 3ana
JIOKyMEHTOB Nel01/HOB/166 | O0ubmauorexn
00pa3oBaTeILHOrO U 6-11 OT KBI'Y
Hay9IHOT'O XapaKTepa 1o 10.09.2020r.
Pa3IUYHBIM OTPACIISIM Cpoxom Ha 5
3HAHUMI JIEeT
7. 9BC 107831 myOnukanui, B T.9.: http://iprbooksh 000 «Aii IIn TTonapIi
«IPRbooks» | 19071 — y4eOHBIX U3gaHUH, op.ru/ Op Meaua» JOCTYTI
6746 — Hay4YHBIX U3/1aHUH, (r. CaparoB) (peructpauu
700 xomneknuii, 343 Jorosop a 1o IP-
xypHana BAK, 2085 Ne9200/2211 aapecam
ayIUOU3IaHUH. ot 08.04.2022 t. KBI'Y)
AKTHUBEH 10
02.04.2023r.
8. 9BC DNeKTPOHHBIE BEPCUHU https://www.bib 000 TTonabIi
«lOpaiiT» nas | yaeOHOH 1 HAydIHOH lio-online.ru/ «INEeKTPOHHOE TOCTYTI
cro JUTEPATYPHI U3ATEILCTB M3JIaTEIIbCTBO (peructparu
«Opaiit» g CI1O u FOPAUT» (. s 110 IP-
3JIEKTPOHHBIE BEPCUH MockBa) aapecam
MEPUOIUYECKUX U3TAHUHN IO Horosop KBI'Y)
Pa3IMYHBIM 001aCTSIM Ne192/EI1-223
3HAHUH. O129.10.2021 1.
AKTHUBEH 10
31.10.2022 r.
9. | Polpred.com. | O630p CMU Poccun n http://polpred.c | OOO «llonmmpen | doctyn mo
HosocTu. 3apy0exbs. [loHbIe TEKCTHI om CIIPaBOYHUKN IP-anpecam
00630p CMMU. | + ananutika u3 600 u3ganuit besBo3mesnHO KbI'Y
Poccusi n o 53 oTpacisam (6e3
3apy0exbe oduIHaIHLHOTO
JIOTOBOPA)
10, Mpe3unentck | bonee 500 000 snekTpoHHbIX | http://www.prli OI'bY ABTOpH30Ba
an JOKYMEHTOB 110 HCTOpUHU b.ru «ITpe3unenrckas HHBIN
onoamoreka | OredyecTBa, pOCCHICKON OubImoTeKa MM. TOCTYII U3
um. b.H. rOCYJapCTBEHHOCTH, b.H. Enpiiunay | OHOIHOTEKH
Eabnuna PYCCKOMY SI3BIKY U IIpaBy (r. CaHKT- (aym. Ne214)
[TetepOypr)
Coraamenue ot
15.11.2016r.
Cpokom Ha 5
nert (¢
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http://iprbookshop.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

JaabHEHIIen
IpOJIOHTanuel)

7.6. Memoouueckue yKazanus no npoeoeHur0 pasiuyHulX y4eOHblX 3aHAmull, K Kypcogomy
NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCMOAMENbHOU pabombl

VYyebHast paboTa 1Mo AUCHUUIUIMHE COCTOUT M3 KOHTAKTHOM PabOTHI (JIEKIMH, MPAKTHUECKUE
3aHATHSA) U CAMOCTOSITENbHON paboThl. COOTHOIIEHHE JIEKIIMOHHBIX, CEMHUHAPCKUX, J1a00paTOPHBIX
U TPAKTUYECKUX 3aHATHH K OOIIeMy KOJIWYECTBY YacOB COOTBETCTBYET YYEOHOMY IIIaHY
Hampasnenus 03.03.02 — ®usuka, npodwis “Menuunnckas pusuka’.

JIiss TOATOTOBKM K CEMHUHAPCKUM 3aHITHSM HEOOXOJAMMO PAacCMOTPETh KOHTPOJIbHBIC
BONPOCHI, TPH HEOOXOJUMOCTH 00pAaTUTHCS K PEKOMEHAYEMOM JINTEepaType, 3anucaTb HEMOHATHBIE
MOMEHTHI B BOIPOCAX JJisl YSICHEHUS UX Ha MPEJICTOSIIEM 3aHITHH.

Memoouueckue pekomenoayuu no u3y4eHur0 OUCYUNIUHBL 0J151 00YUAIOUWUXCA

[Mpuctynas K W3YYEHHUIO IUCIUIUIMHBI, OOYYaromiemycsi HEOoOXOIMMO O3HAKOMHUTBCS C
TEMaTUYECKHUM IIJIAHOM 3aHSATHH, CIIMCKOM PEKOMEHI0BAaHHOUW yueOHO# muTeparypsl. HeoOxomumo
VSICHUTH MOCIIE0BATEIHLHOCTh BBIMOJHEHUS MHANBUIYaTbHBIX YY€OHBIX 3aaHHIA, 32aHECTH B CBOIO
pabouyio TeTpaab TeMbl U CPOKU IMPOBEICHUS CEMUHApPOB, HANUCAHHUS YYEOHBIX U TBOPUYECKUX
pabot. [Ipu n3ydeHnn TUCIUIUIUHBI CTYJCHTHI: U3yYal0T PEKOMEHIOBAaHHYIO YUEOHYIO H HAyYHYIO
JAUTEepaTypy; NHUIIYT KOHTPOJbHBIE pabOThl, TOTOBAT JIOMAallHEe 3aJaHue U COOOLIECHUS K
MPAKTUYECKUM 3aHSATHSM; BBITIOIHSIIOT CAMOCTOSTEIbHYIO Pa0dOTy, YYaCTBYIOT MpPH MPOBEICHHUU
MPAKTUYECKUX 3aJaHui. YpOBEHb M INIyOMHAa yCBOEHHUS AMCLUMIUIMHBI 3aBUCAT OT AKTUBHOH U
CUCTEeMAaTUUYECKON pabOThl HA JEKIHUAX, U3yUYEHUS PEKOMEHIOBAHHOW JIMTEPATYpPhl, BBHIMOTHCHUS
KOHTPOJIbHBIX MMCbMEHHBIX 3aJJaHUM

Kypc u3ywaercs Ha JEKUUAX, CEMUHapax, MPU CAMOCTOATEIbHOM W WHIUBUIYATbHOU
pabote ctyneHToB. CTyIeHT AJIs OJIHOTO OCBOEHHUS MaTepHalia He JOJHKEeH MPOMYyCKaTh 3aHATHS 1
AaKTUBHO YYacTBOBaTh B yueOHOM mporecce. JIGKIIMU BKIIOYAIOT BCE TEMBI B COOTBETCTBHH C
MIPOrpamMMOi TTOATOTOBKY IO JJaHHOM aucruruinHe. [ MmakcuManbHol 3O PEeKTUBHOCTH H3YUCHHS
HEOOXOUMO TOCTOSSHHO BECTH KOHCHEKT JIEKIMH, 3HATh PEKOMEHIYEeMYIO0 IMpernoaBaTesieM
JUTEpaTypy, IO3BOJSIONIYI0 JOMOJHUTh 3HAHUS W JIydllle MOATOTOBUTHCA K CEMHHAPCKUM
3QHSITHSIM.

B cootBercTBUM ¢ y4eOHBIM IJJAHOM Ha KaXIyl0 TEMY BBIIEJICHO HE00X0IuMoe
KOJIMYECTBO YAaCOB CEMHHAPCKUX 3aHATHUM, KOTOpbIE MPOBOMASTCS B COOTBETCTBUU C BOIPOCAMH,
PEKOMEH/JIOBaHHBIMM K H3YYEHHIO IO TeMaM AUCHUIUIMHBL. CTYIEHThl JIOJKHBI PETYISIPHO
TOTOBUTHLCS K CEMUHAPCKHUM 3aHITHSIM H Y9aCTBOBAThH B 00CYKICHUH BOIIPOCOB. [Ipy MOATOTOBKE K
3aHATUAM CJIEyeT PYKOBOJCTBOBATHCS KOHCIIEKTOM JIEKIIMM M PEKOMEH/IOBAaHHOW JUTEpaTypOu.
Temarnueckuid TMJaH AUCHUIUIMHBL, y4eOHO-METOJUYECKHE MATepUANbl, a TaKXKe CIIHCOK
PEKOMEHI0BaHHOM TUTepaTyphl IPUBEACHBI B paboueil mporpamme.

Memoouueckue pekomenoayuu npu padoome Ha0 KOHCNEKMOM 80 8PeMs NPOBEOCHUs NeKYUU
Bo BpeMs JIEKIIMOHHBIX 3aHATHI HEOOXOIMMO KOHCHEKTHUPOBATh yueOHbIM Marepuan. Jlms
3TOTO0 HUCHOJB3YIOTCS O0IIMe ¢  yTBEpAMBIIMECS B TMpaKTUKE NpaBWia, W MPUEMBI
KOHCIIEKTUPOBAHUS JICKIU:
KoHcnexktupoBanue JeKUui BENETCS B CIELUAIbHO OTBEACHHOM Uil 3TOTO TETpajH,
KOKIBI JIMCT KOTOPOM JIOJDKEH HKMETh IIOJIsl, Ha KOTOPBIX JIENAarOTCs IOMETKH U3
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PEKOMEH/IOBAaHHOW JIMTEPATyphl, TOMOJHAIONIME MaTepuaj MPOCIYHUIAaHHON JIEKIIMH, a TaKke
MOTYEPKHUBAIOIINE OCOOYIO BaKHOCTh TEX MJIM UHBIX TEOPETHUECKUX MOJI0KESHUM.

[lenecooOpa3Ho 3amuchIBaTh TEMY U IUIaH JICKIUH, PEKOMEHIYEeMYIO JIUTEPATypy K TeMe.
3anucu pas3fernoB JIEKIWU JOJDKHBI MMETh 3arojOBKH, MOA3aroJiOBKH, KpacHble CTpoku. [ms
BBIJICTIEHUSI PAa3/I€JIOB, BBIBOJOB, ONPEACICHUN, OCHOBHBIX HMJIEM MOXHO HCIIOJIb30BaTh L[BETHBIC
KapaHJany 1 GJIoMacTephl.

Ha3BanHbIe B JIEKIIMU CCHUTIKM HA MEPBOMCTOYHMKH HAJ0 IMMOMETUTHh HA TOJSAX, YTOOBI MpH
CaMOCTOSITENILHON pa0oTe HaWTH W BOUCaTh HMX. B KOHCIEKTE [OCIOBHO 3alMCHIBAIOTCS
ompeNesieHUs TIOHATHH, KaTeropur W 3akoHbl. OcCTaqbHOE IOJDKHO OBITh 3allMCaHO CBOMMH
CIIOBaMHU.

Kaxnmomy cTyneHTy HEOOX0MMO BBIPAOOTATh W HMCIOJIB30BATh JOIYCTUMBIE COKpAICHUS
HanboJee pacIpOCTPAHEHHBIX TEPMUHOB U ITOHSATHIA.

Memodultecmtepekomeudauuu no no0z2omogeKe K CeMUHRHAPCKUM 3AHAMUAM

CemuHapsl — cocTaBHash 4YacThb Y4eOHOro Impoliecca, rpymmoBas ¢GopMma 3aHATUH NpU
aKTUBHOM Y4YaCTHHM CTyAEeHTOB. CeMHHaphl CIIOCOOCTBYIOT YINIyOJEHHOMY H3Y4EHHUIO Hambosee
CJIOKHBIX TpOOJeM HAayKH M CIY)KaT OCHOBHOH (OPMOHM TOJBEIEHUS MTOTOB CAMOCTOSITEIHHON
paboTbl cTyneHTOB. llenpro ceMUHApCKUX 3aHATUI sBIsSETCA YINIyOJEeHHE U 3aKperuieHue
TEOPETUYECKUX 3HAHMM, NOJyYCHHBIX CTYACHTAMHU HA JICKLIUAX U B IPOLECCE CAMOCTOSATEIbHOTO
U3ydeHHsl yueOHOro Marepuana, a, ClieIoBaTelbHO, (POPMUPOBAHUE Yy HUX ONPEAEICHHbIX YMEHUN
Y HaBBIKOB.

B xone mpakTuyeckux palbOT CTYIAEHTHl BOCIHPHUHUMAIOT M OCMBICIMBAIOT HOBBIN
yueOHbIli Matepuan. IlpakTuueckue 3aHATUS HOCAT CHCTEMAaTHYECKHHM XapakTep, perysspHO
crenys 3a KaXI0u JEKIUEeH U JBYMS-TPEeMs JICKLUSIMH.

B xoze moAroToBKM K CEMUHApCKOMY 3aHATHIO HEOOXOAMMO MPOYUTATh KOHCIEKT JIEKIUH,
U3YYUTb OCHOBHYIO JIUTEPATypy, O3HAKOMUTHCS C JOIOJHUTEIBHOW JIMTEPAaTypOH, BBIIIOJHUTH
BBIJIAHHBIC IIPENOJABaTeNIeM IpakTUdeckue 3anaHus. [Ipm 3TOM  ydecTb peKoMeHAAlHH
npernojaBaTens U TpeOoBaHUs MporpaMMel. JlopaGaThiBaTh CBOM KOHCIIEKT JICKIIUH, JIeNas B HEM
COOTBETCTBYIOIINE 3aIIACH U3 JTUTEPATYPBHI.

JKenatenpHO mpy MOATOTOBKE K MPAKTHYECKUM 3aHATHAM IO JUCLUIUIMHE OJHOBPEMEHHO
MCII0JIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 3aJAHHBIC BOIIPOCHI.

Ha cemmHapax CTyIeHTBI y4arcs rpaMOTHO H3jaraTh MpoOJIeMbl, CBOOOAHO BBICKAa3bIBATh
CBOM MBICIM M CYXKIECHHSA, pPACCMATPUBAIOT CHUTYyallUd, CIIOCOOCTBYIOIIME Pa3BUTHIO
npodeccuoHaIbHOM KoMIeTeHTHOCTH. CieayeT MMeTh B BHJY, YTO TMOATOTOBKA K CEMHHAPY
3aBUCHUT OT (DOPMBI, MECTa IPOBEICHHS CEMUHAPA, KOHKPETHBIX 3a/1aHUI U OPYYEHUH.

Memoouueckue peKomeHOauuu no OPeAHU3AUUN CAMOCHOAMEIbHOI PadOm bl
CamocrosTenbHass pabota sBIsSETCS OJHHM W3 BHJAOB y4eOHOW  JIEATEILHOCTH

0o0ydJarmuxcs,  CIIOCOOCTBYET  Pa3BUTHUIO  CAMOCTOATEIBHOCTH,  OTBETCTBEHHOCTH W
OpPraHW30BaHHOCTH, TBOPUYECKOTO TOIX0/1a K PEIICHUIO TTPo0jIeM yueOHOro U MpodheCcCHOHATBHOTO
YPOBHL.

CamocrodrenbHas paboTa CTYAEHTOB HalpaBlieHa Ha IPUOOPETEHNUE CTYACHTOM HOBBIX JJIS
HEro 3HaHUH M yMEHU# 0e3 HEMOCPECTBEHHOT0 YUacTHs MperoiaBaTeneil.
CamocrodTenbHas pab0oTa IPOBOAUTCS C LIETbIO:
- CHCTEMATH3alM U 3aKPETUICHUS MTOJIyYCHHBIX TEOPETUUECKUX 3HAHUN U IPAKTUYECKHUX
YMEHUH 00yJaromuxcs;
- yrayOJieHUs ¥ paclIMpPEHHs TEOPETUYECKUX 3HAHMIA;
- (hopMupOBaHMS YMEHUH HCIIOJIb30BaTh CIIEIHATBHYIO JIUTEPATYPY;
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- pa3BUTHS IO3HABATENFHBIX CIIOCOOHOCTEH M aKTUBHOCTH OOYYalOIIMXCSA: TBOPYECKOM
WHUIMATUBBL, OTBETCTBEHHOCTH U OPTraHNU30BaHHOCTH;

- (popMupOBaHUA CaMOCTOSITEILHOCTH MBIIIUIEHUS], CIOCOOHOCTEH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO U CAaMOpPEaIN3alllu;

- pa3BUTHUS UCCIEIOBATEIbCKUX YMEHHUIA.

CamocrosarenbHass pa0oTa TPUBOAUT CTYAGHTAa K IOJYyYEHHIO HOBOTO 3HAHUS,
YIOPSAOYEHHUIO U YTITYOJICHUIO UMEIOIIUXCSl 3HAHUM, (POPMUPOBAHHUIO Yy HEro NMpodecCHOHaTbHBIX
HABBIKOB 1 yMeHHI. CaMocTosTeTbHas padoTa BHIMOIHICT P PYHKIIHIA:

—  pa3BUBAIOLIYIO;

—  nH(pOPMaIMOHHO-00yUYaIOIIYIO;

—  CaMOOPraHHU3YIOIIYIO;

—  OPHUEHTHUPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIIUTHIBAIOLIYIO;

—  HCCIIE[0BATEIbCKYIO.

B pamkax kypca BBITOJHSIOTCS CIEAYIOIINE BHIBI CAMOCTOSTEILHOU PabOTHI:

1. KoHcnekTupoBaHue MEPBOUCTOYHUKOB U APYror yUeOHON JTUTEPATYPHI;

2. IIpopabotka yyeOHOro MaTepHuaia (110 KOHCIEKTaM, y4eOHOW U Hay4YHOU JIUTEpaType);

3. BrobinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 33JIaHUN;

4. Pabota c TecTamu ¥ BOIpOCaMU JJIsl CAMOTIPOBEPKH;

5. BrimonHeHue UTOroBON KOHTPOJIBHOM paboThI.

CryneHTaM peKOMEHIyeTcs ¢ caMOro Hauyajaa OCBOCHHS Kypca paboTaTh ¢ JUTEepaTypou U
npeiaraeMbIMHA 33/IaHUSMUA B (pOpME TMOATOTOBKM K OYEPEAHOMY ayAHTOPHOMY 3aHsATHIO. [lpu
9TOM AaKTYaJIM3UPYIOTCS HMEIOLIUECs 3HaHWA, a TakXe co3laeTcss 0as3a Al yCBOEHHUS HOBOTO
Martepuana.

Heo0xonuMo OTMETHTD, 4TO HEKOTOPBIE 3a/1aHUs I CAMOCTOSITENIbHON paboThl 1O KypCy
UMEIOT OIpeseieHHy0 crenuduky. IIpm OcCBOeHHMHM Kypca CTYIACHT MOXET IMOJb30BaThCs
OuOIMOTEKON BYy3a, KOTOpas B TIOJHOHW Mepe oOecredeHa COOTBETCTBYIOIICH JUTEpaTypoil.
3HAYUTENBbHYIO MOMOIIL B MOATOTOBKE K OYEPETHOMY 3aHATHIO MOXET OKa3aTh MMEIOLIUICS B
y4eOHO-METOIUYECKOM KOMITJIEKCE KPAaTKUH KOHCIEKT JeKIHid. OH ke MOXKET HCII0JIb30BaThCs U
JUISL 3aKpEIUICHUs MOJIYYeHHOIo B ayquTOpuu MaTepuana. CamocrosiTelibHas pabdoTa CTYIEHTOB
IOpeIyCMOTpEHa Yy4YeOHBIM IUTAHOM U BBINOJIHAETCS B 00s3aTEIbHOM TOpSJIKE. 3adaHus
MPEJIOKEHBI 110 KXKION M3ydaeMOl TeMe U MOTYT TOTOBUTbCS MHIMBUyalbHO WK B rpymme. 1o
HEOOXOIMMOCTH CTYJCHT MOXET 0o0palaTbcs 3a KOHCYIbTALMEH K IMpernoaaBaTesnio. BeimomHenue
3aJJaHUI KOHTPOJIUPYETCS U OLICHUBAETCS MPETOJaBaTEeNIEM.

JUis yCHEIIHOrO CaMOCTOATEIbHOTO M3YYEHHUs MaTepualla CEroJHs MCIONIb3yIOTCs
pa3UyHbBIE CpencTBa OOY4YEHUs, CpeAu KOTOPBIX 0CO00€ MECTO 3aHUMAalT HH(GOPMAIMOHHBIC
TEXHOJIOTUHM Pa3HOTO YPOBHS U HANPABICHHOCTH: AJIEKTPOHHBIC YUEOHUKU M KYpPCHI JIEKIUH, 0a3bl
TECTOBBIX 33/IaHUU U 3a7ay. DIEKTPOHHBIA yUeOHUK MOKET MHTETPUPOBaTh B ce0€ BO3MOKHOCTH
Pa3MUYHBIX MEJArOTMYECKUX MPOTPAMMHBIX CpPEACTB: OOYyYaloOlIUX MPOTpaMM, CIPABOYHUKOB,
yueOHBIX 0a3 NaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX IPOrpaMM.

JUnst yCIemHOM OpraHu3ali CaMOCTOATENbHOM paboThl BCE aKTUBHEE NPUMEHSIOTCS
pazHooOpa3Hble 00pa3oBaTeNbHbIE pecypchl B ceTd VIHTEpHET: cuUCTeMbl TECTHUPOBAHUS IIO
Pa3IUYHBIM 00JACTSIM, BUPTYAJIbHBIE JICKIUH, JIA0OPATOPUH, TIPH ITOM IOJIE30BATEIIO JOCTATOYHO
UMETh KOMIbIOTEP U MOAKII0YeHHe K VHTepHeTy [UIsl TOro, 4ToObl CBSI3aThCS C MPEMNoIaBaTelIeM,
peuiaTh BBIYMCIUTENbHBIE 33aJladyd U TOoJydyaTh 3HaHUsA. Mcnosb3oBaHue cereil yCWIIMBAeT POJib
CaMOCTOSITENIbHOM pabOThl CTyJEHTa U MO3BOJISIET KapAMHAJIBHBIM 00pa3oM HU3MEHHUTb METOJIUKY
MpPEno/IaBaHusl.

CTyneHT MOXeT MoJlyyaTh BCE 3aJlaHusl U METOJUYecKHe yKa3zaHus uepe3 cepBep. CTyaeHT
UMeET BO3MOXKHOCThH BBINOJIHATH PabOTy JOMa WM B ayAuTopuH. bonibiioe BocmuTaTenbsHOE U
o0pa3oBaTeslbHOE 3HAUEHHE B CAMOCTOSITEIbBHOM y4e€OHOM TPYZAE CTYACHTAa UMEET CAMOKOHTPOIb.
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CaMOKOHTpPOJIb BO30YXKIaeT W MOAJEPKMBAeT BHUMAaHWE W HWHTEPEC, MOBBIIIAET AKTUBHOCTH
MaMSTH U MBIIUIEHUS, IO3BOJISET CTYICHTY CBOEBPEMEHHO OOHAPYKUTh M YCTPAHUTH JOIYIIEHHBIE
OIIMOKM M HEJOCTATKU, OOBEKTUBHO ONPEICIUTh YPOBEHh CBOMX 3HAHWM, MPAKTHUECKUX YMEHUI.
CaMoe JOCTYyNTHOE M MPOCTOE CPEACTBO CAMOKOHTPOJIA C MPUMEHEHHEM HH(POPMAIOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTHH - 3TO PsiJ TECTOB «on-line», KOTOpPbIE MO3BOJIAIOT B PEKUME
pEaIbHOTO BPEMEHU ONpPENENIUTh CBOW YPOBEHb BJaJIEHUS MPEAMETHBIM MaTEpHUaOM, BBISBHUTD
CBOY OLIMOKH U TOJTYYUTh PEKOMEHJAIMU TI0 CAMOCOBEPILICHCTBOBAHHUIO.

Memoouueckue pexomenoayuu no padome c 1umepamypoi

Bcro nurepaTypy MOXHO pa3leiuTh Ha y4eOHWKH M y4eOHBIE MOCOOHWS, OpUTHHAIBHBIC
Hay4Hble MOHOTpadUUeCKUe NCTOYHUKH, HAyIHbIC MYOIUKAIIMN B TIEPUOJMUECKON neyaTu. 13 Hux
MO>KHO BBIJIEIHTD JINTEPATYPY OCHOBHYIO (PEKOMEHYEMYIO), JOMOJIHUTENbHYIO U TUTEPATypy AJs
yrayOJIeHHOT0 U3YUYEHUS JUCITUIUINHBI.

[Ipu pabote ¢ nurepaTypoll HEOOXOAMMO YUHUTHIBATH, YTO HMMEIOTCS PA3IUYHBIC BUIIBI
YTEHUS, U KOXKIbIA U3 HUX UCIOJIb3YETCs Ha OMPEEICHHBIX dTanax OCBOCHUs MaTepuaa.

IIpeosapumenvHoe YTEHUE HANpPABICHO HA BBIABICHHE B TEKCTE HE3HAKOMBIX TEPMHUHOB M
MOMCK UX 3HAUYEHHUS B CIPABOYHON jHTEepaType. B yacTHOCTH, pu YTEeHUH yKa3aHHON JUTEpaTyphl
HE00X0IMMO MOJIPOOHEHIINM 00pa30M aHATU3HPOBATH TTOHSATHSL.

Ck603HOe umeHue TpeNIoNaraeT MpoYTeHHe MaTepualia oT Hadajia A0 KoHua. CKBO3HOE
YTEHUE JINTEPaTyphl U3 MPUBEACHHOTO CIUCKA J1aeT BO3MOXKHOCTh CTYACHTY C(OPMHUPOBATH CBOJ
OCHOBHBIX MOHATHUI U3 N3y4aeMoi 001acT U CBOOOIHO BIAJETh UMH.

Buvibopounoe — Hao0OpOT, UMEET LENbIO MOMCK U 0TOOp MaTepuana. B pamkax JaHHOTO
Kypca BbIOOpPOYHOE YTEHHE, KaK CIoco0 OCBOEHUS COJEpXKaHMUSA Kypca, OJKHO HCIOIb30BAThCS
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM IO COOTBETCTBYIOIIUM pa3zeliaM.

Ananumuueckoe umeHue — 3TO KPUTHUECKUH pa3bop TEKCTa € MOCIEAYIOIIUM €ro
KoHcIieKTupoBaHueM. OCBOCHHE YKa3aHHBIX TOHATHH Oyaer Hambosiee 3(PGEeKTUBHBIM B TOM
cllyyae, eciH MpU YTEHUH TEKCTOB CTYAEHT OyJeT 3ajaBaTh K 3TUM TEKCTaM BOMpPOChl. YacTe u3
3TUX BOmpocoB chopmynupoBana B @OC B mepeuHe BOMpocoB miisi cobecenoBanus. [lepedyeHn
3THUX BOIIPOCOB OTPaHMYEH, MTOITOMY Ba)KHO HE TOJBKO COJAEp)KaHHE BOIPOCOB, HO CaM MPHUHIIMIT
OCBOEHUS JIUTEPATYPHI C TOMOIIIBIO BOIIPOCOB K TEKCTaM.

Lenbto uzyuaroujeco YTEHUs SBISIETCS TIIyOOKOE W BCECTOPOHHEE MOHMMAaHUE Y4eOHOMH
uH(popmannu. EcTh HECKOJIBKO MPHUEMOB U3YYAIOIIEr0 YTCHHUS:

1. Utenue mo anropuTMmy mpeanojaraet pasOueHue umH(opMmanuyd Ha OJIOKW: Ha3BaHUE;
aBTOp; MCTOYHHUK; OCHOBHAs WJEsd TEKCTa; (PaKTHUECKUI Marepuai; aHajlu3 TEeKCTa IyTeM
COTIOCTABJICHUS UMEIOLUXCSI TOUEK 3PEHHUS [0 pacCMaTpUBaEMbIM BOIIPOCAaM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIECAYIOIINN alrOpUTM:

—  MEJUICHHO MPOYUTATh TEKCT, CTAPasICh MOHATH CMBICI U3JI0KEHHOT'O;
—  BBIACIUTH KIIOYEBBIE CIIOBA B TEKCTE;
—  IOCTapaThCs MOHATH OCHOBHBIE UJEH, TOATEKCT U OOUIHI 3aMbICEN aBTOPA.

3. Ilpuem Te3upoBaHUs 3aKIOYAacTCs B (DOPMYJIUPOBAHUU TE3UCOB B BHUJE IOJOKCHHIA,
YTBEPKJICHUM, BBIBOJOB.

[TonroroBka K »K3aMeHy JOJDKHA IPOBOJUTHCS HA OCHOBE JIEKLIMOHHOIO MarepHana,
MaTepHaija MPaKTUYECKUX 3aHATHH C 00s3aTeIbHBIM OOpAaIlIeHHEeM K OCHOBHBIM Y4YeOHHKaM IO
Kypcy. OTO MO3BOJIUT UCKIIOYUTH OMIMOKHA B MOHMMAHUU MaTepuaja, OOJErYuT ero OCMBICICHHE,
IPOKOMMEHTHPYET MaTepHajl MHOTOUUCIIEHHBIMU IPUMEPAMHU.

8. Mamepuaﬂbuo-mexnulteame obecneuenue ()ucuunﬂunbl

8.1. Tpebosanus k mamepuarbHO-mMexHU4ecKkoMy 0becnedeHuro
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Jlnst peanuzanuu paboyeil mporpaMMbl JUCHUIUIMHBL UMEIOTCS CIIEHUAIbHBIE TIOMEIEHHS IS
NPOBEJCHUS 3aHATUN JIEKIIMOHHOTO M CEMHUHApCKOTO THWIA, TPYMIOBBIX U HWHIMBUAYAIbHbBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOM aTTECTAllMM, a TaKXKe IOMELICHHUS s
CaMOCTOSITENIbHOM pabOThl M TMOMEIICHUS ISl XpaHEHUS U MPO(UIAKTUYECKOTO OOCITyKUBAaHUS
obopynoBanusi. CrienuanbHble MOMEUICHUS YKOMIUICKTOBAHBI CIEHUAIN3UPOBAHHONW MeEOENblo0 U
TEXHUYECKUMU CpeACcTBa OOyuYeHHUs, CIYKallUMH MJi1 TMpeACTaBlieHus HHPoOpMaIu OOJIbIION
ayJIUTOpPUH.

Jlnis mpoBeieHUs 3aHATHI JIEKIIMOHHOTO TUIIA UMEIOTCSA JEMOHCTPAallMOHHOE 000pyA0BaHNE U
y4eOHO-Har s AHbIE TOCOOUS.

[Ipu mpoBeneHny 3aHATUN JEKIIMOHHOTO/ CEMUHAPCKOTO THTIA 3aHATUN UCIIONB3YIOTCS:

JAUUEH3UOHHOe RPOcPAMMHOe 0fecneuenue:

- IIpomykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moanucka (Open Value Subscription);

AHTHBUpYCHOE mporpammHoe obOecrneuenne Kaspersky Endpoint Security CranmapTHbIi
Russian Edition;

€80000HO pacnpocmpansemvle NPOSPAMMbL:

— Academic MarthCAD License - wMareMaTudeckoe NporpaMMHOe oOecredeHue,
KOTOPOE TTO3BOJISET BBIMOIHATH, aHATM3UPOBATh BAKHEHIIINE WHKEHEPHbBIE pacyeThl U
0OMEHHUBATLCS UMHU;

—  WinZip nnis Windows - mporpaMm Jjis CKaTHs U paclakoBKH (paidiios;

— Adobe Reader nns Windows — nporpamma juis urenust PDF daiinos;

— Far Manager - KoHCONBHBIA (aAIJIOBBI MEHEIKEp Ui OINEPALMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

IIpu ocymecTBieHnn 00pa30BaTENbHOIO TpoIllecca CTYAEHTaMH U IpenojaBareieM
UCTIOJIB3YIOTCS clieaylonme MHpopManuoHHO crpaBodHble cucteMbl: OBC «Ailludpoyke», IbC
«Koncynprant crynentay, CIIC «KoncynpTant mmocy», CIIC «["apaHTy.

Cneyuanuzuposannoe KOMnovlomepHoe ooecneyenue OUCYUNIUHbL:

1. LAMMPS - Molecular Dynamics Simulator
https://lammps.sandia.gov/
- HUCHOJNB3YETCSl HAMU B PEXUME MapajulebHOTO MPOrPaMMHUPOBAHMUS HAa MHOTOMPOIIECCOPHBIX
BBIUMCIIUTENBHBIX KIacTepax;
2. Geant4 (Bepcus 10.5, for GEometry ANd Tracking) is a platform for "the simulation of the passage
of particles through matter"
https://geant4.web.cern.ch/license/LICENSE.html
- CTaHJApTHBIM MEXIyHapoAHbIH naker MoHTe-Kapino MonenupoBaHusi MPOXOXKACHUS YaCTHIl Yepe3
BEIIECTBO;
3. PARMA - maker mporpamm pacuéTra CIEKTPOB KOCMHUYECKHX Jydeld B aTMocdepe: HEYTPOHOB,
MIPOTOHOB, allb(a-yacTull, MIO-ME30HOB, TaMMa KBAaHTOB, AJIEKTPOHOB U MO3UTPOHOB (COTPYIHUYECTBO
¢ IO®Y, npod. Mansiesckuii B.C.)
4. XokonoB M.X., Tnsaue B.b. IIporpamMHBIA KOMIUJIEKC pacueTra HW3JIy4CeHHsS 3apsna Ipu
kaHanupoBanuun "ARR.FOR". CBuzaerenbCTBO O rocyAapCTBEHHOW perucTpanud Iporpamm Jis
OBM Ne 2015661450 ot 28.10.2015

B Hayunbix wnensx nomumo C++ Hamm mmpoko ucnonb3dyercs FORTRAN  (Fortran
PowerStation Bepcusi: v4.0 PROFESSIONAL EDITION).

JU1st CTY/IGHTOB C OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbsI CO3/[aHbI CIICI[MAIbHBIC YCIOBUS
JUIsl Tody4deHus: oOpa3oBaHMs. B 1LensX MOCTYMHOCTH TMONY4YEeHHs] BBICHIETOo 0O0pa3oBaHUS I1O
o0Opa3oBaTeNbHBIM TMpOTpaMMaM HWHBAIHJIAMU U JIMIIAMH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBBSl YHUBEPCUTETOM oOecrieunBaetcs: 1. ANbTEpHATHBHOW Bepcuei OQUIIMAIBLHOTO caiTa B
cetu «MHTEepHET» s cnaboBuaanmx; 2. [IpucyrcTBue accucTeHTa, OKa3bIBAIOIIETO 00Yy4atomeMycst
HEO0OXOUMYI0 TIOMOIIb; 3.J1J11 MHBAJIMIOB U JIMII C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 3J0POBbSI IO
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https://geant4.web.cern.ch/license/LICENSE.html

CIlyXy — JyOnMpoBaHUE BCIYX CIPAaBOYHOM HMHPOPMALMU O PpACHUCAHUHM YYEOHBIX 3aHATHIA;
o0ecrieueHNe HAISKAIIUMH 3BYKOBBIMU CpEICTBaMH BocmpomsBeneHus wuHpopmanuu; 4. [lns
UHBAJIUIOB U JIMIl C OIPAaHHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS, MMEIOLINX HAPYIIECHHUS OMOPHO-
JIBUTATEIBHOTO  ammiapara, CO3JaHbl MaTepPHAJIbHO-TEXHHMUYECKHE YCIOBHS — OOECIIeUMBArOIIe
BO3MOXHOCTh O€CHPEIMATCTBEHHOTO JIOCTyNa OOYydYalomMXcsi B y4eOHbIE IOMELICHHS, OOBEKTY
NUTaHWUS, TYyaJIeTHbIE W JpPYyrHe ITOMEIIEHHs YHHBEPCHUTETa, a TakXKe NpeObIBaHUS B YKa3aHHBIX
HOMEIICHUAX (HATWYHe PAaCIIMPEHHBIX IBEPHBIX POEMOB, IIOPYYHEH U JPYTUX MPUCIIOCOOICHHH).
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IIpunoxenne 1

B pabouyto nmporpammy 1o auciuruiiHe «[[poxoxkaeHne 4acTull yepe3 BEIeCTBOY MO HAPaBJICHUIO

JINCT UNBMEHEHU (IONNOJTHEHU)

noarorosku 03.03.02 — dusuka; Ha

y4eOHBIi oA

ITepeyeHb BHOCUMBIX

Neni/m duemeHT (myHKT) PII/{ . . IMpumeyanue
U3MeHeHUil (10moJITHeHuii
OOcyxaeHa W  pEeKOMEHJOBaHA Ha 3aceJaHuM  Kadeapbl  TEopeTHYECKOH
AKCTIEPUMEHTATBHON (DU3UKH MPOTOKOJT Ne or" " 20 1.
3aBenyromuii kageapoit / /
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Pacnpenenenue 6a/110B TeKyliero u pyoe;kHoro KOHTpoJs

Ipuno:xenue 2

Nen Buo xonmponn Cymma 6annos
/n Oowan cymma | 1-1 mouka 2-a mouka | 3-amouka
1| Iocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 46.
2 Texyuwuii Koumpo: 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
Omeem Ha 5 eonpocos om000l56.| om00do5 6. om0 0o 5 6. | om0 0o 5 6.
ITonHbINM paBUIIBHBINA OTBET 1o 15 doamnoB 50. 50. 50.
Henonublil npaBuIbHbINA OTBET ot 3 1015 6. otl 10 5 0. or11056.| or1 no50.
OTBeT, COACPIKALIII HETOYHOCTH, OIIUOKU 00. 00. 00. 00.
Boinoanenue CAMOCMOAMETbHBIX
3a0anuii (peuteHue 3a0ay, 3a0aHuil)
om000156.| om00056. |om00056 |om0ool6
1| Pybestcuntit kKonmpoinn 00 30 6annos 00 10 6. 00106. 00 10 6.
TECTUPOBAHHNE o1 0- 10 126. | o1 0- 10 46. | ot 0- 10 46. | ot 0- mo 46.
KOJUIOKBUYM ot 0 10 180. ot 0 10 6 0. or010606. | or0 10 66.
Hmozo cymma mexywiezo u
pybesxcrnozo Konmpoasn 0o 706annos 00 236. 00 230 00 246

IepBolii 3Tan (0a30BbIi)ypoBeHb) — OlleHKA
«Y/0BJIETBOPHTEIbHO»

He MeHee 36 0.

He menee 12 0.

He menee 12 0

He MeHee 12 6

Bropoii 3Tan (IpOABHHYTHI)ypOBeHb) —
OLIEHKA «XO0POILIOo»

menee 70 6.
(51-69 6.)

menee 23 6

MeHee 23 0

menee 246

Tperuii 3Tan (BbICOKHIl YPOBeHb) - OlleHKA
«OTJIHYHO»

e menee 70 0.

He menee 23 0.

He menee 23 0

He Menee 240
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IIpuniaoxenne 3

KpnTepnn OLICHKH Ka4eCTBAa OCBOCHHUSA JUCIHUIIINHBI

Banne
N . | Pesynprar N
(perTuHTOBOM TpeboBaHus ypoBHIO CPOPMUPOBAHHOCTH KOMIIETCHITHIA
OCBOCHHUS
OTICHKH)

OOGyuaronuiicss OCBOMJI 3HAHUSI, YMCHHS M HABBIKU BXOJISIINE B COCTAB

KOMITCTCHIIHH:

3auteno | 7K C-1.1 Cnocoben uchonv3o6ame cospemennvle Guodusuueckue
(6es MemoOobl UCCTIe008AHUA U AHATU3A HCUBBIX CUCTNEM

62-70 TPOUCAYPYL | TR C-].2 Cnocoben npumensmo noiyuentvle 3HaHus O MeOUKO-

33?12::) OUOI02UYeCKUX UCCTIe008AHULI COCMOAHUS OP2AHUIMA, NPUYUH

B03HUKHOBEHUSA 3A001€8aHULL

IIKC-1.3 Cnocoben npumensams mamemamuyeckue Memoovl

00pabomxu pe3y1bmamos Uccied08anUs

3auteno (¢ | OOyuwaromuiics nposBisieT komnereHuuu [1K-2, Ho He B monHOM 00BbEME

36-61 MIPOIIEYPOH | BXOMSAIINX B MX COCTAB JAeHCTBHM. OOyUJaronuiicss MOKET TOTYCTUTE
caauu HEKOTOPbIE HETOYHOCTH, HETPYOble ONTHOKH, 3aTPYAHITHCS B U3I0KCHUH
3auera) MaTepuaia, HO MPaBWIBHO OTBEYATh HA 3aJjaBa€MbIe €My BOPOCHI.
MeHee 36

HC 3a4TCHO KOMHCTCHL{I/II/I HC C(l)OpMI/IPOBaHBI

Oayuta

«3aumeno» BHICTABIAETCS 00ydarOUIEMyCsl, IPOJIEMOHCTPUPOBABILIEMY TOJHOE, BCECTOPOHHEE,
OCO3HAHHOE IMPaBWJIbHOE 3HAHHE MPOrpaMMHOrO MaTepuaja U M3JIO0KHUBIIEMY OTBET JIOTUYHO,
IpaMOTHO, yOeIUTeNbHO, TOTOBOTO K JaJIbHEHIIeMY IpO(ecCHOHAILHOMY COBEPIIEHCTBOBAHUIO.

[Ipu oTBeTe oOydwarommiics MOXKET JOMYCTUTh HEKOTOPbIE HETOYHOCTH, HErpyOble OMIMOKH,
3aTPYAHATHCA B CAMOCTOSATENBHOM H3JIOKEHUM MaTepualia, HO IMPaBUJILHO OTBEUaTh HA 3aJaBacMble
€My BONpPOCHL, B pe3yJbTaTe HABOJASIIMX BOIPOCOB C IMOMOUIBIO MPENoAaBaTessi HCIPABIATh
JIOIYIIICHHbIE OIMOKN U HETOYHOCTH.

«He 3aumeno» MOXeT OBITh BBICTABICHO OOyYaloleMycs, OOHApPYKHUBIIEMY HETOIHOE,
HEOCO3HAHHOE 3HAaHHWE Y4YeOHO-POTPAMMHOIO Marepuaja, JAOIMYyCKarolleMy TrpyOble OmmOKH,
HECTIOCOOHOMY CaMOCTOSITEIbHO HM3JIOKHTHh OTBET HA BOIPOC, OTBEYAIONIEMY HEMPABUIBHO WIH HE
JIAFOIEMY OTBET Ha 3aJaHHbIC BOIPOCHI. JIeMOHCTpUpPYEeMBIil YpOBEHb 3HAHHUI HE MOXET OBITh IPU3HAH
JIOCTATOYHBIM ISl MPOPECCHOHATBHON ACSITENLHOCTH.
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