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1. I]enw u 3a0auu oceoenusn oucyuniunsl (Mooyis)

Lenb Kypca «ATOMHasl CTPYKTypa HAaHOCHCTEM) CBSI3aHA C aKTYaJIbHOCTBIO IIPUMEHEHUS
IPUHUIUIOB (U3MKM K PACKPBITUIO CTPOCHHMS M CBONCTB HAHOYACTHII M HAHOCHUCTEM.
Hanocuctema coCTOMT U3 HaHOpa3MEpHBIX (a3, KOTOpbIE OOpasylOT YIbTPaAUCIEPCHYIO
cucreMy, 00JIaAaoNyl0 OOJIbIINM H30BITKOM CBOOOIHOHN MOBEPXHOCTHOH 3Hepruu. Ilostomy,
cUCTeMa II0 CyTH HEpaBHOBECHas U OBICTPO pearupyeT Ha BHEIIHEE BO3JCHCTBHE, a 3aaada
IIPUMEHEHMS K Hell (U3NUeCKuX MPUHIMIIOB MAJIOPAa3MEPHBIX KJIACTEpOB U (a3 cioxHa. BaxHo
TAaK)K€ OTMETUTh BIIHUSHHUE ATOMHOM CTPYKTYpbl KJIACTEPOB M MAJIOPA3MEPHBIX YacTUIl Ha
CBOWCTBA CHCTEMBI, a TaKXe Y4eT  pa3MEepHBIX J(PQPEKTOB TEIUIOBBIX, SMHUCCHOHHBIX,
MOBEPXHOCTHBIX M JAPYTUX CBONCTB HAHOCHUCTEMBI. OTH (AKTOPHI MO3BOJSIOT MOJIYYaTh
HAaHOCHCTEMBI C 3apaHee 3alaHHbIMHM CBOMCTBAaMU.

AKTyanbHOCTh TeMBbl OOYyCJOBJEHA KIIOYEBOW pOJBIO0 YKA3aHHBIX SBICHUNA B
COBPEMEHHBIX TEXHOJIOTHUSX.

3aoauamu Kypca sagnaomca: HAY4UTb CTYJIEHTOB IIOHMMAaThb MEXaHU3MBbI IIPOLECCOB,
IIPOUCXOJAIIMX IIPU 00pa30BaHUM HOBBIX (a3 U MpH B3aUMOJCHCTBUU pa3iuyHbIX (a3, pu3nky
STHX TPOIECCOB, HW3YYUTh OCHOBHBIE METOJBI TEOPETUYECKOTO PACCMOTPEHHUs Mex(a3HbIX
SIBJICHUH B IMCIIEPCHBIX CUCTEMAX.

2. Mecmo oucyunaunwv 6 cmpykmype OIIOII BO

Jucuumnuza b1.B.JIB.01.03 «AToMmHasi CTpyKTypa HaHOCHCTEM» BXOAMT BapUaTUBHYIO
gacTh biokal ydeOHoro miuana HampasiieHus moArotoBku_03.03.02 dusuka, npoduis «dusuka
KOH/IEHCUPOBAHHOT'O COCTOSIHUS BELIECTBAY.

BHe 3aBUCHMOCTH OT ypOBHS IIPOTpaMMbl, B pe3yJbTaTe U3Y4eHMs] KBAaHTOBOIl Teopuu
BaJICHTHOCTH OOYyYaroIIuecst JODKHBI IPUOOPECTH 3HAHUS, YMEHHS U HABBIKH, IPUMEHICMbIC B
UX MOoCJenyoleM 00ydeHU! U IPpOoPecCuOHANbHOMN e TeTbHOCTH.

JlucuMiiuHa MO3BOJUT PAaCIIMPUTh TEOPETUYECKYIO IMOATOTOBKY OakanaBpa, MOJYyYUTh
IIPAKTUYECKHE HABBIKH.

OcBoeHME OCHOBHBIX TOJOXECHUN NAaHHON JUCHUIUIMHBI HEOOXOIUMO UTSI TIPOXOKICHHUS
NOPEJIMIUIOMHONM  MPAaKTUKM M HANUCaHWsS  BBINYCKHOM  KBalM(UKALMOHHOM  paboOThI
(OakamaBpcKoOil pabOTHI).

3. Tpebosanusn Kk pe3ynomamam 0c60eHUA OUCYURIUHBL (MOOYs)
[Ipouecc n3ydeHUs] TUCIUIUIMHBI HANpaBjieH Ha (OPMUPOBAHUE DJIEMEHTOB CIIETYIOIINX
KOMIIETEHIINH:
IIKC-1.1 - cniocoGHOCTBIO HMCIIOJIB30BaTh COBPEMEHHBIE METO/Ibl MCCIIEIOBAHUS CBOMCTB
KOHJICHCUPOBaHHBIX COCTOSIHUM;
IIKC-1.2 - ciocoOHOCTHIO TPUMEHSATD MTOJIyYE€HHbIE 3HAHUS IS aHAJIW3a U TPaAKTHYECKOTO
HCIIOJIb30BAaHHUs CBOMCTB KOHJIEHCUPOBAHHBIX (a3 U HAHOOOBEKTOB.

B pe3ysabTare ocBOeHUS TUCHUILINHBI 00YYAIOLIHIICS TOJIKEH:

3HaTh:

- OCHOBHBIE METOABl TEOPETHUUYECKOTO PACCMOTPEHUS TEIIOPU3NIECKIX CBOWCTB
MaTepuajoB, BKJIIOYAas  HAHOCHUCTEMBI, (U3UKY TMPOIECCOB  B3aUMOJCUCTBUS (a3,
CHOCOOCTBYIONINX CO3JAHUIO MAaTEPUAIIOB C 33JaHHBIMHU CBOWCTBAMU

- CI)YH)IaMeHTaHBHBIe HpI/IHI_[I/IHI)I, JIS)Kame B OCHOBE aTOMHOI>'I CTPYKTypBI HAHOCHUCTEM,

- paznensl o01el (hU3UKU Kak MOJICKYIISIpHAsI U aTOMHas (PU3HKa;

- OCHOBHBIE YpaBHEHMsI UM BBIBOJbI KBaHTOBOH Teopuu (ypaBHenue lllpenunrepa, meron
Tomaca-depmu, METOA CaMOCOTIIACOBAHHOTO TOJISL, U Ap.);



- pazzelbl AUCHUIUIMHBL «MeToIbl MaTeMaTUYeCKoW (PU3UKN» U UMEeT IpeCTaBIeHne 00
YPaBHEHHSIX B YAaCTHBIX ITPOM3BOJHBIX THIIA BOJIHOBOTO YpaBHEHUS U ypaBHEeHUs quddysun (T.e.
rUnepOoINIEeCKOTo U NapaboInYecKOro THIIOB).

Ymers:

- cBoOomHO auddepeHIUpoBaTh U HUHTETPUPOBATH AJIEMEHTApHBbIC (DYHKIUH, HUMETb
IPEACTaBICHNS 00 OCHOBHBIX CIIEI(PYHKIMAX U MU PepeHINATBHBIX YPaBHEHHSAX;

- ObICTPO JenaTh YMCICHHBIE OICHKH IapaMeTpoB 3ajaud (MaciuTabbl pacCTOSHUM,
SHEPTUH U B3aMMOJICHCTBHS OT/CIBHBIX aTOMOB U KJIACTEPOB B CUCTEME);

- BBIOMpATh CIOCOOBI ONpEAETCHUs MapaMeTPOB, XapaKTEPU3YIOIIUX B3aWMOJICHCTBUS
paznmuuHbIX (as;

- WCHOJb30BaTh 0a30Bble 3HAHHMS W HABBIKUA JJIS peIIeHHUs NMpo(ecCHOHAIBHBIX 3a/ad,
cobmomass  TpeOoBaHMS ~ MH(POpPMAIMOHHOW  O€30MacHOCTH, B TOM  YHCJIE  3aIUTHI
rOCyJ1apCTBEHHOM TalHBbI;

- OPMEHTHPOBATHCS B COBPEMEHHOM HayYHOM JIUTEpaType M0 JaHHOH mpobiieme.

Baagern:

- OCHOBHBIE TTOJIOKEHUSI TEPMOJUHAMUKH, (PU3MKA TUCTIEPCHBIX CHUCTEM, HAaHOCHUCTEMBI U

0COOCHHOCTH UX CTPOCHHS U CBOMCTB.

4. Copep:kaHye U CTPYKTYPa AUCHMILIMHBI (MOAYJIs1)

Taonuya 1. Coodepiwcanue oucyuniaunvl (MoOyisa), nepeueHd OUEHOUYHBIX CPEOCmeé u
KOHMPOUPYEMbIX KOMNEmeHyuil

Kon ®opma
KoHTpoIM | - -
Ne HaumenoBanue pyeMoi y
Conepmaﬂue pa3aejia ero
paznena pasaeia/Tema KoMmereHum |
u (114 ee onﬂlp
4aCcTH)
1 2 3 4 5
1 BBenenue Lenu u 3apauun Kypca. TepMuHoOIOrus, IIKC-1.1, |13,
OCHOBHBIE OIIPEEIECHUS U IIOHATUSA I[IKC-1.2 [PK, K
muctuminHel. CTpyKTypa Kypca.
PeliTUHroBBIE MEPOIIPUATHUS.
PexoMenayemas nureparypa.
2 OcHoBHbIE OcHoBHble Xxapaktepuctuku aucnepcHeix| ITKC-1.1, |A3,
XapaKTEPUCTUKU cucreM. Knaccudpukamus aucnepcHsix| IIKC-1.2 [PK, K

aTOMHOM CTPYKTYPBI [CHUCTEM 110 CTEICHU JUCIIEPCHOCTH.

JTUCIIEPCHBIX CUCTEM
OyHKIMS ~ paclpeneseHus YacTUll IO

pasMepam. FI/ICTOl"paMMa pacnpeaciiCHus
YacCTHIl 110 pasMepam.

OcobenHoct  (DU3MYECKUX  CBOWCTB
JUCTIEPCHBIX CHCTEM. Pa3mepHbie
3 dexTsI bu3IIeCKUX CBOMCTB
JUCIIEPCHBIX CUCTEM.




daz3oBrIe ®dazoBas nuarpamma ojgHokoMrnoHeHtHou| TIKC-1.1, [[I3,
JiarpaMMbl U cucteMbl. YpaBHeHusi paBHoBecus ¢a3z u| I[IKC-1.2 [PK, K
ypaBHEHUS MeX(pa3HbIX TpaHUI] B  JAUCICPCHOU
COCTOSIHUSI cucreme. TepMuUYecKOe U XUMHUYECKOE

paBHOBecus ¢as.
CrpykTypa Crpyktypa rpanuisl pazaena kpuctamwi-| IIKC-1.1, (3,
Mex(}a3HbIX TpaHull |paciuiaB, xuiakoctb — map. Crpykrypa| IIKC-1.2 |PK, K
MaibIxX Qas. IpaHUIl KJIacTePOB U €€ 3aBHUCHUMOCTH OT

pa3MepoB.
O6pazoBanue VpaBHeHne paBHOBecHs (a3 MajbIX HKC-1.1, |13,
HAHOYACTHUIL U3 Pa3sMepOB U KIIACTEPOB, UX YACTHHIE IIKC-1.2 |PK, K
aTOMOB. YPaBHEHUE |cryyan. 3apoyk/ieHHEe H POCT
paBHOBecHs (a3 HAHOYACTHII U3 aTOMOB. Kiactepsl, ux
MAJIBIX pasMEpOB. YCTOWYHBOCT.
DNEeKTPOHHOE Dueprusi snekrpona B arome. YpoBuu| IIKC-1.1, (I3,
CTpoeHue aroMoB, [3Hepruu. KsantoBele umcia n u [.| TIKC-1.2 |PK,K
ypoBHU 3Hepruu U |CTpoeHHe 3IEKTPOHHON 000JOYKH aTroMma,
KBaHTOBBIC YUCNIA.  (KBAHTOBBIE COCTOSIHUS S, p, d, f 1 Ap.

I'u6puaM3aIus BOTHOBBIX (YHKIM. sp° —

cBsizu. CHy, anmas (Z=6), kpemuuii (Si,

Z=14). Crpoenue aroma ymiepoja.

Pacripenienienne JIeKTPOHOB MO sTUEHKaM.
Tume! cBgI3u B OcHOBHBIE OCOOEHHOCTH CTPOCHUS I[IKC-1.1, |43,
TBEPABIX TEaX: JIMCTIEPCHBIX CUCTEM. THUITBI XMMUYECKOM IIKC-1.2 [PK, K
MOJIEKYJISIpHas, CBSI3M MEXAY aToMaMu. MoJekyisipHasi,
HOHHAs U WOHHAs U KOBaJICHTHASI CBS3H.
KOBaJICHTHAsl CBSI3H.
Pa3mepnbie Pa3mepnbie 3¢ dexTs mapameTpoB [IKC-1.1, |43,
3 EeKTHI CTpOEHUs |pelIeTKH, TEIIOTH (Ha30BOr0 MEepexoa, I[IKC-1.2 [PK, K
Y CBOMCTB MMOBEPXHOCTHOTO HATSHKEHUS, pAaOOTHI
HAaHOCHCTEMBI. BbIXOJa 3nekTpoHa. Kiaccuueckue u

KBAHTOBBIE pa3MepHbIe FPPEKTHI.
I'omorennoe n Pa6ora oOpazoBanus ¢assl, kputuueckuit | I[MIKC-1.1, |A3,
TETEPOreHHOE pasMep 3apoabliia u sHeprus csaszu mexay| IIKC-1.2 |PK, K
o0Opa30BaHMs HOBBIX |aTOMaMH. ATOMHOE CTPOEHHE MOJIEKYI,
¢as. KJIACTEPOB M HAHOCHCTEM.

' B rpade 4 npuBomarcs ILTaHUpyeMble (OPMBI TEKYIIEro KOHTPOJA: 3amura JaGopaTopHoii paborsr (JIP),
BeImostHeHNe KypcoBoro mpoekta (KII), kypcomoit paboter (KP), pacuernHo-rpaduueckoro 3amanus (PI'3),
noMmarmrHero 3amanus ([I3) mamucanme pedepara (P), acce (3), xomnokBuym (K), pyoexnsrii kortpons (PK),
tectupoBanue (T) u T.1.

Ha n3yuenue kypca orBoautcst 108 yaca (3 3.e.), U3 HUX: KOHTakTHas pabora 56 4., B TOM
YHUCJIe JEKIIMOHHBIX — 28 9acOB; CEMUHAPCKUX — 28 4acOB; CaMOCTOSATENIbHAsI paboTa cTyaeHTa 43
4acoB; 3aBepLIacTCs 3a4€TOM — 9 4acos.



CTpyKTypa AU CUMIIMHBI (MOAYJI) KATOMHASI CTPYKTYPa HAHOCHCTEM))
Tabauya 2. Obwas mpyooemkocms OUCYuUnIunbl cocmasisem 3 3avemuule eounuywl (108uacos)

pr,[[OGMKOCTB, 4acoB / 3aYETHBIX CIAUHUIL

Bun pabotsl
7 cemecTtp BCETO
O01masi Tpy10eMKOCTD (B 3a4€THBIX eIHHUIIAX) 108 108
KonraktHasi pa6ora (B yacax): 56 56
Jlexyuu (J1) 28 28
Ilpakmuueckue 3auamus (Cemunapcxue 3auamusi) 28 28

Jlabopamopuwie pabomut (JIP)

He npeoycmompenul

He npedycmompenul

CamocrosiTesibHass paGora (B 4acax), B TOM
4ucJe KOHTAKTHas1 padora:

PacuetHo-Tpaduueckoe 3aanue

He npedycmompeno

He npedycmompeno

Pedepar (P)

He npedycmompen

He npedycmompen

Occe (D)

He npedycmompeno

He npeoycmompeno

KonTponsnas padora (KP)

He npedycmompena

He npedycmompena

CaMocCTOosITEIbHOE U3YUECHHE Pa3/IeIOB 43 43
Kypcosoii mpoekT (KII), kypcoBast pabora (KP) He npedycmompen He npeoycmompen
[ToarotroBka U MPOX0OXKAECHNUE TPOMEKYTOUHOM 9 9
aTTeCcTaIluu

Bujx npomexyTo4HOl aTTecTaliu 3auer 3auer

Tabauya 3. Jlekyuonnvle 3ansamus

Tema

OCHOBHBIE TTOHATHSA U XaPAKTCPUCTHUKU AUCIICPCHBIX CUCTCM

MeTobl MOJIYYCHHUS JUCTICPCHBIX CUCTCM

1 paboThl 00pa3oBaHUs HOBOH (a3l

1
2
3. | Meronpl onpeieNIeHNs CTETIEHN TUCTIEPCHOCTH HAHOCUCTEM
4. | T'oMOreHHOE M TeTEepOreHHOE 00pa3oBaHue HOBOM (ha3bl. Kputndeckue pasmepsl 3apopleit

b

paBHOBecHe

O6H_[I/Ie YCIIOBUS paBHOBCCHUS (1)213 u MC)K(I)EISHBIX T'paHHII. TepMI/I‘IeCKOC 1 XUMHYCCKOC

Mexanudeckoe paBHoBecue ¢a3

JleeKThl KpucTaJUIMYECKON PElIeTKH, TPaHUIIbI 3epEeH

YpaBHeHue paBHOBecHsI (pa3 MaJIbIX pa3MEPOB U €ro NPUMEHEHUS

el Bl el

zp.).

30H/10BbIE METO/IbI HCCIIEZIOBAHUS CTpOeHHs U cocTaBa nosepxHoctu (CTM, ACM, COM u

10. | YrneposnHble HAHOTPYOKH U QyJIepeHbl

Tabnuya 4. Ilpakmuueckue 3anamus (ceMunapcKue 3auamus)

Ne n/m Tema

1. Benenne. OCHOBHBIE MOHSATHUS M XapaKTEPUCTUKU AUCTIEPCHBIX cucTeM. OO1ue moHATHS
0 pa3mepHbIX 3¢ dekTax. Ocobenroctu coctostHUs AucnepcHbx cucteM (JIC). M30nIToK
MMOBEPXHOCTHOM SHEPruu. Y CTOMYMBOCTD U DBOJIOIUS HAHOCUCTEM.

2. MeTo/IbI TOJTY9eHUs JUCTIEPCHBIX CHCTeM. MeXaHn4IecKoe pa3pyIIcHHe
(mucrieprupoBaHue), METO/I pellakcallid MEXaHUYECKUX HAIPSHKEHUM, 2JIEKTPOB3PHIB,
METO/bI KOHJICHCAIIUH M3 MapoBOH (ha3bl, 3ap0KIACHHS U pocTa das.

3. MeTo/b1 Onpe/ieNieHrs CTENeHH TUCTIepCHOCTH HaHocucTeM. DyHKIMS pacnpeaeneHus




4acTHUL 110 pa3MepaM. JlucnepcuoHHbIN aHainu3. [ ucTorpaMmsl.

I'omorenHoe u reTeporeHHoe 00pazoBaHue HOBOH (a3bl. Kputnueckue pazmepsl
3apojpliiel ¥ paboThl 00pazoBaHus HOBOM (ha3bl. PaBHOBecHs Manopa3MepHbIX a3 u
MeX(a3HBIX TPAaHHI] B TETEPOTEHHBIX CUCTEMAX.

OOmme paBHOBecus (a3 W Mex(a3HbIX TpaHHUIl. TepMHUECKOe M XUMHUYECKOE
paBHOBecHe (pa3. 3aBUCUMOCTH KOIPPUITUEHTA TEPECHIIICHHUSI COOCTBEHHBIX TTAPOB OT
pasmepa (asbl.

Mexannueckoe paBHoBecHe (a3. [IepBoe 1 BTopoe ypaBHEHHS KaIWLISIPHOCTH U UX
MIPUIIOKEHHUS K PABHOBECHIO B TpeX(a3HOM cucTeMe TBepaasi-KuaKas-razonas (asbl.

JleeKThl KpUCTaTNYECKON peleTKy, TpaHullbl 3epeH. [lonyuenue
HaHOKPHUCTAJUIMYECKHUX MMOPOILIKOB, OCTPOBKOBBIX IJIEHOK. OnpeiesieHne SJHEPTUuU IPaHMI]
3epeH.

YpaBHeHHE paBHOBecHS (Pa3 MaIBIX Pa3MEPOB U €0 MPUMEHEHHS. Y paBHEHHE
Kianeitpona-Knay3suyca. PazmepHsiii 3¢ hekT Temneparypbl TPOWHON TOYKH.

30H/I0BbIE METOJIBI HUCCIEOBaHUsI CTpoeHHUs W coctaBa nosepxHocTH (CTM, ACM,
COM u gap.). YraepoaHnele HaAHOTPYOKH U (yljIepeHbl — MOJy4YeHUE, CTPOCHHE U
CBOMCTBA.

Tabnuya 5. Jlabopamopuvie pabomul no oucyuniure (Mooyuo) — He NPedyCMOMpeHsl

n/n

Tema

Tabnuya 6. Camocmosmenvroe usyuerue pazoenos OUCYUNIUHBL (MOOYLs)

BOHpOCBI, BbBIHOCHUMBIC Ha CaMOCTOATCIIbHOC U3YyUCHHNC

OcHOBHbBIE XapaKTEpUCTUKU AMCIEPCHBIX cucteM. Kiaccupukanus TUCHEPCHBIX CUCTEM
(AC) mo cremeHu AMCHEPCHOCTH, IO arperatTuBHOMYy cocTosHHMio. Kiactepsl, ux
pazHoBuAHOCTH. DYHKIUS pacupelesieHds YacTUI[ 1o pa3MepaMm. [ucrtorpamma
pacripesielIeHUs] YaCTUIl 0 pa3MepaM (MUKpPO- U HAHOYACTHUIIbl, HAHOCHCTEMBI).

VYpaBHeHnus paBHoBecHs Pa3 U Mek(Da3HbIX TPAHULL B JUCTIEPCHON cucteme. TepMuueckoe,
MEXaHUYeCKOe U XUMHUYecKoe paBHoBecHs (a3. Pa3oBas AuarpamMma 0 JHOKOMIIOHEHTHON
TpexdaszHoii cuctemsl. TpoiiHas TouKa.

OcobeHHocTH (PU3NYECKUX CBOMCTB JUCIIEPCHBIX CUCTEM. Y CTOHUMBOCTD U POJIb
MTOBEPXHOCTHOM 3HEPruu U 1e()EeKTHOCTH YaCTHI.

IlepBoe ypaBHEHHE KaIWJUIAPHOCTH U HEKOTOPBIE €r0 MPHIIOKEHUS. 3aBUCUMOCTD JIaBIICHUS
0T pa3mepa. Bropoe ypaBHeHHe KanuispHOCTH. YacTHbIE cllydan.

[/dMoreHHoOe U reTeporeHHoe 00pa3oBaHus HOBBIX (pa3. Pagnycsl KpUTHYECKHX pa3MepoOB
3apojpliieil. PaboThl mpu roOMOreHHOM ( M ) U T€TEPOreHHOM 00pa30BaHUU HOBBIX (a3 (1

).

Crpoenue aroMa. DHeprus 3J1eKTpOHa B aToMe. YpoBHM dHepruu. KBanToBble yncna n u /.
CTpoeHue 3eKTPOHHON 0060JI0YKH aToMa, KBAHTOBbIE COCTOSIHUA S, p, d, f 1 Ap.

VYpaBHeHHe paBHOBeCH (a3 MaJIbIX pa3MEPOB U HEKOTOPBIE ero npuMeHeHus. PasmepHsbie
3¢ eKTs TeMnepaTyp TPOMHON TOYKHU M IUIABJICHUS MaJlopa3MepHOM (azbl.




5. Oyenounvie mamepuanvl 014 meKyuie2o u pyoexicno20 KORmpoJia yCneeaemocmu u
RPOMENCYMOUHOI ammecmayuu

KoneunsimMu pe3yiabTaTaM OCBOCHUA NPOrpaMMbl JUCHUIIIMHBI ABJIAKOTCA C(bOpMI/IpOBaHHLIe
KPUTEPUH <«3HATh», «YMETb», «BJIAJETby», pACIUCAaHHbIE IO OTICIBHBIM KOMIIETCHLHUSM.
@®opMHUpPOBAaHUE 3TUX KPUTEPUEB IPOUCXOAUT B TEUEHHME BCErO0 CEMECTpa IO ATalaM B paMKax
Pa3IMYHOIO BU/IA 3aHATUHA U CaMOCTOSITEIbHON pabOThI.

B xoze nzyueHus JUCUMILIMHBI IPEyCMATPUBAIOTCS MEKYUUil, PyOesdcHblil KOHMPOb U
RPOMENCYMOUHAA AMMECM AU,

5.1. Ouenounvie mamepuansvt 011 meKywie2o Koumpons. llenb mexkywezco Koumpons —
OLIEHKA pe3yNabTaToB paboTHl B ceMecTpe M obOecreueHHe CBOCBPEMEHHON OOpaTHOM CBs3W, Ui
KOppeKIMH OOyueHUsl, aKTUBU3ALMU CAMOCTOSITENbHOM paboThl CTyneHTOB. OOBEKTOM TEKYIIETro
KOHTpPOJISI SBIISIIOTCA KOHKPETH3UPOBAaHHBIE pE3yibTaThl 00ydeHusl (yuyeOHbIE TOCTHXKEHUS) IO
JTUCIUTITNHE

Texywuii KOHMpoOIbL YCIIEBAEMOCTH O0ECIEUNBAET OLIEHHBAHUE XOJa OCBOCHUS TUCIUILIAHBI
«ATOMHAasi CTPYKTypa HaHOCHUCTEM» U BKJIIOYAET: OTBEThl HA TEOPETUYECKHE BOMPOCHI Ha
MPAKTUYECKOM 3aHITHH, PEIIeHHEe MPAKTUYECKUX 3a/1ad U BBIMOJIHEHHE 33JaHUN Ha MPAKTUYECKOM
3aHSTUH, CAMOCTOSITEIbHOE BBHIMIOJIHEHUE WHIWBUIYAIbHBIX JOMAIHUX 3a7aHuil  (Hampumep,
pelieHue 3a1a4d) ¢ OT4eTOM (3aIIMTOM) B YCTAaHOBICHHBIM CPOK, HAlMCaHUE JOKIAA0B, pedepaTos,
3cce, JUCKYCCUH.

OneHka KayecTBa TMOJATOTOBKM HAa OCHOBAaHWM  BBIMIOJHEHHBIX 33/JIaHUN  BEJETCS
npenojaasareyieM (C OOCYXIIEHHEM pe3ylbTaToB), OaJIbl HAYUCISAIOTCS B 3aBUCHUMOCTH OT
CJI0)KHOCTH 3aJaHHUSL.

S5.1.1. Bonpocwvl no memam oucyununst (Konmpoaupyemovie komnemenyuu INKC-1.1,

IIKC-1.2)

KosutokBuym Ne 1

1. da3a BemectBa. Bunel ¢a3. JlucnepcHbie cuCTEMBI.

2. OCHOBHBIE XapaKTEPUCTUKU JUCIIEPCHON CUCTEMBI.

3. Krnaccudukanus aucrepcHbIX CUCTEM IO CTENEHH TUCIEPCHOCTH.

4. @DyHKIMS pacHpeleNeHns YacTHll 0 pa3MepaM. [ucrorpamMma pacnpeneneHns 4acTUl]
10 pa3Mepam.

5. O KBa3uyCTONYMBOCTH HaHOCUCTEM. Posb N30BITOUHOM MOBEPXHOCTHOM SHEPIUH.

6. Oco0eHHOCTH (U3UYECKUX CBOMCTB JAUCHEPCHBIX cHcTeM. Pa3mepHbie 3ddexTs
(bU3NYECKUX CBOMCTB TUCTIEPCHBIX CHCTEM.

7. dazoBasg JAuarpaMMa OJHOKOMIIOHEHTHOM CHCTeMBl. YpaBHeHue Kitanelipona-
Knaysnyca. TpoiiHast Touka.

8. OcHOBHbBIE OCOOEHHOCTH CBOWMCTB JUCHEPCHBIX CHUCTEM. YCTOHYMBOCTh U pa3MEpHbIE

3¢ dexThl GPU3NKO-XUMHUYECKUX CBOWCTB.

KosunokBuym Ne 2

1. Crtpoenue aroma. DJIEKTPOHHBIE CIIOW W mojcion. KBaHToBbIe uncna n,l, m; u § U UX
B3aUMOCBSI3b.

2. Ctpoenue 3JIeKTPOHHOIM 000JIOYKH aTOMa, KBAHTOBBIE COCTOSIHUS S,p,d,f ¥ JIp.

3. VYpasuenne Illpenunrepa, BoiaHoBas (yHKIUSA. [ITOTHOCTH BEPOSTHOCTH KBAHTOBOTO
COCTOSIHHSI.

4. ATOMHO-CHJIOBasi MHKPOCKOMHsI. YCTPOWCTBO, NPUHIMI pabOThl U TMPUMEHEHHE.



OcobeHHOCTH (PU3UYECKUX CBOMCTB JUCHEPCHBIX cUCcTeM. PasMepHbie 3PQeKTsl pu3nyeckux
CBOMCTB JUCHEPCHBIX CUCTEM.
5. T'omorenHoe obpa3oBaHue HOBOM (pa3wl. Pagmyc KpUTHYECKOTO pa3Mepa.
6. I'ereporennoe oOpa3oBanue HOBOM (pa3bl. Paguyc KkpuTnueckoro pazmepa.
W, (r)PaboTa romoreHHOro 06pasoBaHus HOBOM (asbl .
MeToabl nony4eHHuss HaHOYacTHIl. MexaHu4ecKoe pa3pylieHue (IuCneprupoBaHue).
9. Bunet pazmepubix 3 dexroB ¢puznueckux cBoicTB HaHOCHCTEM. [Iprmepsl.

KomutokBuym Ne 3

1. OcHOBHBIE OCOOCHHOCTH CBOMCTB AUCIEPCHBIX CHCTEM. Y CTOMYMBOCTh U pa3MEpPHbBIC
3¢ (eKThl GPU3NKO-XUMHUYECKUX CBOWCTB.

2. MoMeHT uMIysbca ¥ SHEPruu 3JIEKTPOHA B aTOME. Y POBHU YHEPIHH.

3. DHeprusi IEKTPOHA B aTOME BOAOPO/A.

4. DHeprus MeKTpoHa B aTOMaxX MIEIOUYHBIX METAIIJIOB.

5. Panuansnas BomnoBas pynkuus. KBantoBble uncia n, [, m; 1 ©X B3aUMOCBS3b.

6. OpOuTsI 31eKTPOHOB B aTroMe. KBaHTOBbIE COCTOSHUA S, P, d,f.

7. VYpasuenune Ulpenunrepa, BomHoBas ¢yHKuusA. [IIOTHOCTH BEPOSTHOCTH KBAHTOBOTO
COCTOSIHUSI.

8. VYrioBas BOJHOBas PyHKIUS.

0. [TonapHas BomHOBAsT PYHKITHSL.

10.  AsumyranbHasi BOJHOBas (PyHKLHS.

Kpumepuu popmupoeanusn ouenok (ouenusanus)

YCTHBIHM onpoc ABISETCS OAHUM U3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHMM 00ydarolerocs
no aucuuiuiiHe. Pa3BEPHYTHI OTBET CTyIEHTAa MIOJDKEH TMPENCTaBIsATH COOOW CBSI3HOE,
JIOTMYECKU TIOCJIEZIOBATEIbHOE COOOILIEHHE Ha 3a/JaHHYI0 TeMy, IOKa3blBaThb €ro yMEHHE
MIPUMEHSTH OIPECIICHHUS.

B pesynbTare ycTHOro ornpoca 3HaHUS, O0Y4aroLIerocsi OLEHUBAIOTCA 1O CIEAYIoUIen
HIKane:

5 6anoB, CTaBUTCS, €CIU O0yYarOIIHiCs:

1) MIOJIHO M3JIaraeT U3y4eHHbI MaTepua, Ja€T MpaBUIbHOE ONPEIEICHHOE IOHITUH;

2) oOHapyKMBaeT IOHUMaHHE MaTepuaya, MOXET OOOCHOBAaTb CBOM CYXKACHUS,
MIPUMEHMUTDH 3HAHUS HA NMPAKTHKE, TPUBECTU HEOOXOAUMbIE TPUMEPHI HE TOJIBKO MO YYEOHHKY,
HO U CAMOCTOSITEJIBHO COCTaBJICHHBIE;

3) u3jlaraeT MaTrepuan IOCJIEJOBATEeIbHO UM MPAaBUIBHO C TOYKM 3PEHUS HOPM
JUTEPATyPHOTO S3bIKA.

3-4 OGamna, cTaBUTCS, €ciAM OOydaroIuics MAa€T OTBET, YAOBIETBOPSIOIIMNA TEM XKe
TpeGoBaHuUsAM, 4TO U JuId Oayna «1», Ho gomyckaeT 1-2 ommOKH, KOTOpbIE caM K€ UCIPAaBIISET,
u 1-2 HeouéTa B MOCIIEI0BATEIILHOCTH U SA3bIKOBOM O(hOPMIIEHUU U3J1araeMoro.

1-2 Ganna, craBuUTCs, ecu oOyyarolmiuiicss oOHapyKMBaeT 3HAHME M MOHMMAaHHE OCHOBHBIX
MOJ0KEHUH JaHHOM TEMBEI, HO:

1) M3JIaraeT MaTepHuall HETOIHO U JOMYCKAaeT HETOYHOCTH B ONIPEEICHUH MOHITHIA;

2) HE yMEeT JIOCTaTOYHO TIyOOKO U JIOKa3aTedhbHO OOOCHOBATh CBOM CYXKIACHHUS |
MIPUBECTU CBOU MTPUMEDPBI;

3) W3JIaraeT MaTepual HEMOCIeIO0BaTeIbHO ¥ JOMMYCKAeT OIMMUOKH B  S3BIKOBOM

o(opMIIeHUH U3]1araeMoro.
0 OamnoB, cTaBUTCS, €ciaM OOydaromuiics OOHapyXMBaeT HE3HaHHE OOJblIed dYacTu
COOTBETCTBYIOIIETO pa3zesia U3y4aeMoro MaTepuaa, JIomyckaeT ook B (GOpMYITHPOBKE.
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bamnbr «5», «4», «3» MOTYT CTaBUTbCS HE TOJIBKO 332 €IMHOBPEMEHHBIN OTBET, HO U 3a
paccpeOTOUYEHHBIM BO BPEMEHH, T.€. 34 CYMMY OTBETOB, JAHHBIX CTYIEHTOM Ha IPOTSKCHUU
3aHATHS.

5.1.1. Ouenounvie mamepuanvt 011 6bINOJHeHUsA peghepama no oucyuniune «Amomuasn
cmpykmypa Hanocucmem» (Konmpoaupyemsie komnemenyuu INKC-1.1, ITKC-1.2):

IIpumepnvie memwvl pedhepamos

1. MOMEHT uMITyJIbCa U SHEPTUHU IEKTPOHA B aTOME. Y POBHU YHEPIHM.

2. DHeprus 2JI€KTPOHA B aTOME BOJOPOAA

3. OcHOBHBIE XapaKTEPUCTUKU AUCHEPCHBIX cucTeM. Kimaccudukamus JUCTIepCHBIX CHCTEM
(JC) no crenenu qUCNIEPCHOCTH, 110 ArPEraTUBHOMY COCTOSIHHIO.

4. Knacrepsl, ux pasHoBUIHOCTU. DYHKIIMA paclpeeseHUs YacTHUI] 10 pa3MepaM.
5. 'mcrorpamma pacupezeneHus 4acTull 1o pazMepaM (MUKPO- U HAHOYACTULIBL,
HaHOCHCTEMBI).

6. 30HI0BBIE METOABI UCCIIEOBAHNS CTPOEHUS U COCTaBa IIOBEPXHOCTH

7. YraepoaHbie HAHOTPYOKHU U (pyIIepeHsl — MOTy4YeHHE, CTPOSHHIE U CBOMCTBA.

8. ATOMHOE CTPOEHHE MOJIEKYJI, KJIACTEPOB U HAHOCHCTEM.

Memoouueckue pexomenoayuu no Hanucanuio pegepama

Pegpepam — TPOIYKT CaMOCTOSATENBHOW PabOTHI CTYAEHTA, MPEACTABISAIOMINNA COO0M
KpaTKoe U3JI0KEHUE B MHCbMEHHOM BHJIE€ MOJIYYEHHBIX PE3yJIbTaTOB TEOPETUYECKOI0 aHaIMU3a
onpeeIeHHON Hay4yHOU (yuyeOHO-MCCIIeIOBATEIbCKON) TEMBbI, TJI€ aBTOP PAaCKPBIBAaCT CYTh
ucciieyeMoi npo0eMbl, IPUBOAUT PA3IMYHbIE TOUKH 3PEHUS, a TAK)Ke COOCTBEHHBIE B3IJISAAbI
Ha Hee.

N3noxeHHOe MOHMMaHME pedepara Kak LEIOCTHOTO aBTOPCKOIO TEKCTa ONpenessieT
KPUTEPUH €ro OIEHKH: HOBH3HA TEKCTa; OOOCHOBAaHHOCTh BHIOOpAa WMCTOYHHUKA; CTEHECHb
PaCKpBITUS CYIIHOCTH BONPOCa; COOI0OJeHHsI TpeOOBaHUH K 0(OPMIIEHUIO.

Tpebosanus x pegpepamy: O6mmii 006EM pedepara 20 muctoB (mpudrt 14 Times New
Roman, 1,5 unrtepsan). Ilons: BepxHee, HIXKHEe, TpaBoe, JieBoe — 20MM. AG3aIHbIN OTCTYN —
1,25; PucyHKH TOJDKHBI CO3/1aBaThCsl B MUKJIMYECKUX peJaKTOpax WM Kak pucyHOK Microsoft
Word (crpynnupoBanHbliif). TaOmuipl BeIMOMHATh TaOMMUHBIMU sueiikamu Microsoft Word.
CkaHupoBaHME PUCYHKOB M Tabnul] He jAomyckaercs. BripaBHuBaHue TekcTa (MO LIMPHUHE
CTpaHMIIbI) HEOOXOJIUMO BBINOJHATH TOJBKO CTAaHJAPTHBIMU CIIOCOOAMH, @ HE C IMOMOILBIO
npo6enoB. PazMep TekcTa B puCyHKax U Tabnuuax — 12 kernib

OO0s3aTenbHO HaNUYKE: COEpKaHUs (CTpYKTypa paOoThl C yKa3aHMEM pa3fesioB M MX
HaYyaJlbHbIX HOMEpPOB CTpPAaHUILl), BBEACHMS (AKTyaJIbHOCTb TEMbI, 1I€Jb, 3a/lad), OCHOBHBIX
pas3zenoB pedeparta, 3aKJI0YeHUs (B KPaTKOM, PE3IOMHPOBAHHOM BHJI€ OCHOBHBIE MOJIO0XKEHUS
paboThl), COUCKA JUTEPATyphl C yKa3aHUEM KOHKPETHBIX MCTOYHUKOB, BKJIIOYas CCHUIKM Ha
HNutepHeT-pecypcesl.

B Tekcre cchbulka Ha MCTOYHUK JeNaeTcs MyTeM yKa3aHHus (B KBaJpaTHBIX CKOOKax)
MOPSAAKOBOTO HOMEpPA LUTHPYEMOM JMTEpAaTypbl M 4epe3 3alATyI0 — LUTHUPYEMBIX CTpAaHHILI.
Yposenv opucunanvnocmu mexcma — 60%

Kpumepuu oyenxu pepepama:

«omauunoy (5 0anIoB) CTaBUTCS, €CIIM BBINOJIHEHbI BCE TPeOOBaHUS K HANUCAHUIO U
3ammrTe pedepara: obo3HaueHa mpobiiemMa U 000CHOBaHA €€ aKTyalbHOCTb, CAETaH KpaTKHii
aHaJIM3 PA3IMYHBIX TOYEK 3PEHMs] Ha paccMaTpUBaeMyro NpoOiieMy M JIOTUYHO H3JI0KEHA
CcOOCTBEHHAs MO3UIMs, CPOPMYIUPOBAHBI BHIBOJBI, T€Ma PAaCKphITAa MOJHOCTHIO, BBIIEPkKaH
0o0BbeM, coOM0IeHbl TpeOoBaHMs K BHEIIHEMY O(OpPMIIEHUIO, JaHbl NMpaBUIbHBIE OTBETHl Ha
JOTIOJTHUTENbHBIE BOMpOCchkl. OOyuaroniuiics MNposBUI HHULMATHBY, TBOPYECKHH IMOAXO,
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CIOCOOHOCTh K  BBIMOJHEHHUIO CIOXKHBIX 3aJaHUN, OPTraHU3aI[OHHBIE CIIOCOOHOCTH.
OtMmeuaercst ctocOOHOCTH K IMTyOIMYHON KOMMYHHUKaNWU. JlOKyMEHTaIHsI IPEACTaBICHA B CPOK.
[TomHOCTBIO O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHUSIMU

«xopouwioy (4 Ganna) — BHINOJIHEHBI OCHOBHBIE TpeOOBaHUS K pedepary M ero 3amuTe
BBITIOJIHEHBI, HO TpPU 3TOM JIOMYIIEHBbl HENOYETHL. B 4YacTHOCTH, MMEIOTCS HETOYHOCTU B
M3JI0KEHUHM MaTepuasa; OTCYTCTBYET JIOTHYECKasl IOCIEIOBAaTEIbHOCTh B CYXKICHHAX; HE
BbIIEpKaH 00BEM pedepara; MMEIOTCS yIylmeHUus B O(OpPMIICHHWH; Ha JIOTOJHUTEIbHBIC
BOIIPOCHI TIPH 3aIUTE JaHbl HEMOJHBbIE OTBEeThl. OOydaromuiics AOCTaTOYHO IIOJIHO, HO 0Oe3
WHUIMATUBBI U TBOPUYECKUX HAXOZOK BBHIMOIHMI BO3JIOKEHHbIE HAa HETO 3a/1aui. JlOKyMeHTaIus
IPECTaBICHA JTOCTATOYHO MOJHO U B CPOK, HO C HEKOTOPBIMHU HEAOPAOOTKAMHU

«yooenemeopumenvrhoy (3 0Oaina) — HUMEIOTCA CYUIECTBEHHbIE OTCTYIUIEHHSI OT
TpeboBaHM K pedeprpoBaHHIO. B dacTHOCTH, TeMa OCBEIICHA JIMIIb YaCTUYHO; JIOIMYIICHBI
(akTHUeckue omMOKU B COACPKaHUM pedepaTa WK IPU OTBETE Ha JOTIOJIHUTEIbHBIE BOTIPOCHL;
BO BpeMS 3allUThl OTCYTCTBYeT BbIBOA. OOy4aromMics BBINOJHWI OOJBIIYI0 YacTb
BO3JIOKEHHOW Ha Hero pabotel. JlOmyIIeHbl CyHIECTBEHHBIE OTCTYIUICHHUS. [lOKyMeHTarus
C/laHa cO 3HAYUTEIbHBIM OIo3/1aHueM (6osee Heaenn). OTCYTCTBYIOT OT/AEIbHbBIE (PparMeHTHI.

«neyoosnemeopumenvroy (Menee 1 Oamma) — Tema pedepata HE PACKpHITA,
o0OHapy’KUBaeTcs CyIECTBEHHOE HEMOHMMaHue mpobiaemsl. OOydaroluiics He BBIIOIHII CBOU
3aJ]aud WJIM BBIMOJHUJ JIMIIb OT/AEIbHBIC HECYIIECTBEHHbIE MOpy4YeHHs. J[OKyMeHTauus He
cllaHa.

5.2. Ouyenounvie mamepuainwl 013 pyoeHcHO20 KOHMPONA

PyOGexxHbIii KOHTPOJb OCYILECTBJIAETCS IO Oojee HJIM MEHee CaMOCTOATENbHBIM
pa3genaM — y4eOHBIM MOAYJISIM Kypca W TPOBOJAUTCS MO OKOHYAHWHU W3YYEHHUS MaTepualia
MOJyJsl B 3apaHee yCTaHOBJIEHHOE BpeMs. PyOexXHbIl KOHTpPOJIb NPOBOAMUTCA C LENbIO
OIIpEJICJIEHUs] KaueCTBa YCBOCHUS MaTepuasa yueOHOro Moyl B LienoM. B TedeHune cemectpa
IIPOBOJIUTCS TPU TAKUX KOHTPOJIBHBIX MEPONPHUATHS IO IpaduKy.

B kawectBe ¢opm pyOEKHOTO KOHTPOJS MOXHO HCIIOJIB30BaTh TECTUPOBAHUE
(MMCbMEHHOE WJIM KOMIIBIOTEPHOE), MPOBEIEHUE KOJUIOKBUYMa WIJIM KOHTPOJBHBIX PpaboT.
BoinonHsieMble paboOThl JOKHBI XPaHUTHCS Ha Kadeape Te4eHWH Y4eOHOro roja u IO
TpeOOBaHUIO TPEAOCTABIATbCS B  YIpaBleHUWE KOHTposid KadectBa. Ha pyOexHble
KOHTPOJIbHBIE MEPONPUSTHUS PEKOMEHAYETCSI BBIHOCUTH BECh MPOTPaMMHBIA MaTepuain (Bce
paszensl) Mo JUCIUILINHE.

KonTponbHas paboTa BKiIto4aeT B ce0s OJJUH TEOPETHUUECKUI BOIIPOC U pEIICHHE OJHON
3aJ1a4H.

5.2.1. Ouenounvie mamepuanwvi: Tunoevle mecmogvle 3a0aHUA RO OUCHUNIUHE
(koumpoaupyemovte komnemenyuu IIKC-1.1, IIKC-1.2). Iloanweiii nepeuernv mecmoewvlix
3a0anuil npeocmaeaen ¢ JOUC — http://open.kbsu.ru

Tecm — cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUM, IO3BOJIAIONIAS aBTOMAaTU3UPOBATH
MIPOLIEAYPY U3MEPEHHUS YPOBHS 3HAHUN U YMEHHU CTY/ICHTA.

IIpumepbl KOMNBLIOMEPHBIX MECHOB
(Bce TecThl cocTaBiieHbI aBTOPOM)

1. BaysieHTHBIE AJIEKTPOHBI B aTOME YIJIepoa MPEeICTABISIOT CO00

-: Cucrtemy s-3JIEKTPOHOB
-: Cucremy p-371€KTPOHOB
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+: S-DJIEKTPOH U TPHU P-AIIEKTPOHA
-1 $-3JICKTPOH U JIBa P-3JIEKTPOHA
- S-3JIEKTPOH H P-3JIEKTPOH

2. pa3MepHOCTh TpadeHa

+:2

-1

-0

-3

3. Tonmuna rpadeHa paBHa

: 1 HaHoMmeTp

: 10 HaHOMETpOB

+: 1 arcrpem

-: 0,1 anrcrpem

4. V3en A umeeT B BEIOpaHHOM 0a3uce (ToayOble CTPEIKH ) KOOPAHMHATHI

+:(2,3)
-2 (3,2)
- (1,2)
- (-1,2)
- (2,-1D

4: Ha pucyHke nokasax

/ 2
B
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+: ATOMHO-CHJIOBOII MUKPOCKOII

-: bAmKHEenoJIbHBINA ONTHYECKUI MUKPOCKOIT
- CKaHUPYIOLUHI TYHEIbHBIH MUKPOCKOII

-1 DJIEKTPOHHBIN MUKPOCKOT

5. Ammuuryna paccessHusi B 1 60pHOBCKOM IPUOIMKEHUU MPECTaBICHUS B3aUMOACHCTBUS
paBHa (k - HymMepyeT HaYalbHOE KBAHTOBOE COCTOSIHHUE)

t
< e (0= [V (0)de
0
t .
< e ()= [V ()e W de
0
1| -
V)= _—J‘mG (r)e "“mdr
ih )
1 :
+ eV (0) =— [V, () dr
ih 0

Kpumepuu ghopmuposanun ouenHok no mecmoegvim 3a0aHuam:

(5 GamioB) — mosyyaroT OOyYaroIIUecsl C MPABWIBHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC
Bonpocsl. Bemoaneno 90 - 100 % npenioxkeHHbIX TECTOBBIX 3aJaHMI;

(4 Oamma) — mosy4yaroT OOydarolMecs C MPaBHJIBHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 70-89 % ot o01ero oobemMa 3a1aHHBIX TECTOBBIX 3a/IaHUN;

(3 Oama) — mosy4yaroT OOydaroluecs C MPaBHJILHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 50 —69% ot 001Iero oobemMa 3aJaHHBIX TECTOBBIX 3a/IaHUT;

(2 Oamma) — mosy4yaroT OOydaroluecs C MPaBHIBHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC
Borpockl — MeHee 30-49 % oT o61iero oobeMa 3a/1aHHBIX TECTOBBIX 3aJJaHUN.

(1 Gamn) — momyyaroT oOyyaromuecs ¢ NPaBWIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpocsl — MeHee 10-29 % ot oluiero o6beMa 3aJaHHBIX TECTOBBIX 3aJaHH.

5.3. Ouenounvie mamepuanvl 0151 RPOMENHCYMOUHOU AmMmMeCmayuu.

Llenpr0 TPOMEXKYTOYHBIX AaTTECTALMK IO AWCLUIUIMHE SBISETCA OLIEHKAa KadecTBa
OCBOEHUSl AUCHMILIMHBI oOydaromuMmucs. llpomexxyTouHas aTrecranus INpelHa3HaueHa MJis
O0OBEKTUBHOTO MOJATBEPKJEHUS U OLICHMBAHHS JOCTUTHYTBIX DPE3YJIbTaTOB OOY4YEHHs IOCIe
3aBEpUICHUs] U3YYEHHUS AUCUUIUIMHBL. OCYIIECTBISETCS B KOHIIE CEMecTpa U IpeACTaBisieT
coOOH HTOTOBYIO OILIGHKY 3HaHMH 10 JAWCHUIUIMHE B BHJE TMPOBEICHUA HK3aMeHa.
[IpomexyTouHas arrecTanusi MOXKET IMPOBOJUTHCA B YCTHOM, MUCbMEHHOU ¢opme, U B dopMme
TecTupoBaHus. Ha mpomexxyTounyro aTTectanuio oTBogutcs A0 30 6aios.

Bomnpocel, BBIHOCMMBIE HA 3a4€T
(koumpoaupyemvie komnemenyuu IIKC-1.1, IIKC-1.2)
OcCHOBHBIE XapaKTEPUCTUKHU JUCIEPCHBIX cucTeM. Kiaccudukaius AUCIEpPCHBIX CUCTEM
10 CTENEHU AUCIEPCHOCTH.
OYyHKIMSA pacmpenesieHrs 4acTHIl 0 pasMmepaM. [mcrorpamMma pacmpenesieHuss 4acTHll
10 pa3Mepam.
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o N

10.

1.
12.

13.
14.
15.
16.
17.

18.
19.

20.

OcobeHHOCTH (PU3MUECKUX CBOWCTB JUCIEPCHBIX CHUCTEM. YCTOHYHMBOCTH M POJIb
MOBEPXHOCTHOM YHEPrHH M Je(PEKTHOCTH YaCTHII.

®da3oBas JuarpaMmma OI[HOKOMHOHGHTHOﬁ CHCTCMBI.

VYpaBHeHust paBHOBecwst (a3 M MeX(pa3HBIX TpPaHHUI B JHUCIEPCHOM CHCTEME.
Tepmuueckoe u XUMUUECKOE paBHOBeCHs (a3.

VYpaBHeHUs paBHOBecHUs (a3 MaJIbIX pa3MEPOB U €ro YacTHBIE CllydyaH.
OO0pa3oBanue HAHOYACTHI] U3 aTOMOB. KitacTepsl, MX yCTOWYHBOCTb.

lTomorennoe oOpa3oBanne HOBoOM (a3el. Pabora oOpaszoBanuss ¢Gasel W paanyc
KPUTHYECKOTO pa3Mepa.

I'ereporenHoe oOpa3oBanue HOBOHM ¢as3pl. Pabora o0Opa3oBaHust (a3el U paguyc
KPUTHYECKOTO pa3Mepa.

OcHOBHbIE OCOOCHHOCTH CBOMCTB JUCHEPCHBIX CUCTEM. YCTOWYMBOCTH M pa3MEpHbIC
3¢hdexTh PU3NKO-XUMHUECKUX CBOMCTB.

VYpaBuenue Lllpenunrepa amsi CTalMOHAPHOTO COCTOSIHUS, BOJIHOBAS (DYHKIIUS.

CTpOCHI/IC aroma. 9Hepl"I/I$I QJICKTPOHA B aTOMC. ypOBHI/I OHCPIuu. KBanTOBEIC UnCla 1 U
L.

CtpoeHnue 3IeKTPOHHON 000JI0YKH aTOMa, KBAHTOBBIE COCTOSIHUSA S, p, d, f 1 1Ip.

Iubpuu3anus BOJTHOBBIX QYHKIMH. sp° — cBasu. CHy, anma3(z=6), kpeMuuii(Si, z=14).

Crpoenue aroma yrepoaa. Pacnpenenenue 3eKTpoHOB 1O silYeKaMm.

Tunel cBs3u B TBepabIx Tenax. KoBanentHas cBsizb. Csizu B CHs u CsHs.

Tunsl cBsi3u B TBepAbIX Tenax. KoBanenTHas cBsi3b. CBA3M: KpEMHUM, Te€pMaHUii, anMas u
zp.

KBaHTOBBIE COCTOSIHUS DIIEKTPOHA B aroMe. KBaHTOBBIE YKCia M BOJTHOBasE (DyHKITHSI.

[IpuHUUMIBI TOCTPOEHUS DJICKTPOHHOW KOH(UTYpalid aroMa: MHUHUMYM OHEPTHUH,
npuHuun [laynu u npaBuno Xysna. [lpumepst: N(Z=7); Ti(Z=22).

ATOMHOE CTPOEHHE MOJIEKYJ, KJIaCTEPOB U HAHOCUCTEM.

Kpumepuu ¢popmuposanus oyeHok no npomexncymouHol ammecmayuis.:

Jiist monmyyeHus 3adeTa, KOTOPBIM 3aKaHUYMBACTCS M3YYEHHUE JUCIUILUIMHBI B CEMECTpE,
CTY/IEHTY HE0OXoJuMO MMeTh He MeHee 61 Oamna. Ecnu mo uroram tekymiero u pyOoexxHOro
KOHTPOJISI YCIIEBA€MOCTH CTYJAEHT HaOpan OamioB B mpenenax 36 < (Srex + Spys) < 61, TO oH
J0IycKaeTcs K caade 3aueTa. [lo utoram cauu 3adera OH MOXKET MOBBICUTh CyMMY OalJIOB J10
61 (ue 6omee), HEOOXOIUMBIX JIJISl TIOJTYUCHHUSI 3a4eTa.

6. Memoouueckue mamepuainsl, onpeoensaiouiue nPoueoypovl OUeHUSAHUA 3HAHUIL, YMEHUIL,
HABBIKOG U (U1U) OnbIMA 0eAMEAbHOCIU

MakcumansHast cymma (70 6ayutoB), HaOupaemasi CTYJICHTOM 10 JUCIHUIUIMHE BKIIIOYAET
JIBE COCTABJISIOIINE:

— nepsas cocmasnsowas — OIEHKA PETYISPHOCTH, CBOSBPEMEHHOCTH W KadecTBa
BBITIOTHEHUS CTYJIEHTOM Y4e0HOW paloThl MO M3YYCHHWIO IUCIUIUIMHBI B TEYECHHE Tepuoja
M3y4YeHUs TUCHUIUIMHBI (CeMecTpa, WM HECKOJbKHX ceMecTpoB) (cymma — He Oomnee 70
6amtoB). bamibl, XxapakTepHu3yIoye ycreBaeMoCTh CTYJASHTa M0 AUCIUILTHHE, HAOUPAOTCS UM
B T€UCHHE BCETO Meproja OO0y4YeHHS 3a U3YyUYEHUE OTICNbHBIX TEM U BBIMIOJHEHUE OTIEIBbHBIX
BHJIOB PaloT.

— emopas cocmaegnidiowas — OIEHKAa 3HaHWM CTyJeHTa [0 pe3ylbTaTam
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IPOMEKYTOUHOM aTTecTanuu (00mas cymma He 6ornee 61 — Gaa).

Kpurepuem oleHku ypoBHs CGHOPMHPOBAHHOCTH KOMIIETEHIMII B paMKax ydeOHOI
JTMCUUIUIMHBL «ATOMHAsi CTPYKTYpa HAHOCHCTEM) SIBJISICTCS 3a4eT.

B nmepuox mnoaroroBkM K 3auyeTy CTYACGHThl BHOBb OOpamiaroTcs K ydeOHo-
METOAMYECKOMY MaTepUaly U 3aKpPEIUISIOT IPOMEKYTOYHBIC 3HAHMUS.

[ToaroroBka oOyuaroierocst K 3a4eTy BKIIOYAET TPU 3Tana:

—  caMocTosATeNbHas paboTa B TEYCHUE CEMECTPA;

—  HEIMOCPEICTBEHHAs MOJArOTOBKA B JHMU, MPEALISCTBYIOIINE 3a4€Ty IO TeMaM Kypca;

— TOATOTOBKA K OTBETY HA BOIPOCHI [T 3a4eTa.

[Ipr moAroToBKe K 3a4eTy OOyYaromUMCs IIeJIeCO00pa3HO HCIOIb30BaTh MaTepPHAaJIbI
JEeKUUH, y4eOHO-METOIMYECKHE KOMIUIEKCHI, HOPMATUBHBIE JOKYMEHTHI, OCHOBHYIO U
JOTIOTHUTEIBHYIO JIUTEPATypy.

Ha 3auer BbIHOCHTCS MaTepuall B 0O0beMe, NPEeayCMOTPEHHOM paboueil mporpammoi
y4eOHOM TUCHUIUIMHBI 32 CeMeCTp. 3a4eT IPOBOIUTCS B TUCHbMEHHOM / YCTHOH (opme.

[Ipu mpoBeneHnu 3adeTa B NMUCBMEHHOW (YCTHOM) (opMe BemyIIuil IpernojaBareib
COCTABIISICT SK3aMEHAIIMOHHBIE OMJIETHI, KOTOPBIE MOTYT BKIJIFOUAaTh B CE0S: TECTOBHIC 3aaHMS;
TEOPETUYECKHE BOIPOCHI; 3aJaud WM cuTyauuu. DopMyaupoBKa TEOPETUUYECKUX 3afaHuM
coBIaaaeT ¢ (HOPMYIUPOBKOM MEPEYHS BOMPOCOB HA 3a4eT, TOBEICHHBIX O CBEICHUS
cryaenToB. ConepkaHue BONPOCOB OJHOrO Ouiera OTHOCUTCS K pPas3JIMYHbIM pas3zeiam

MIPOrpaMMBbI € TeM, YTOOBI O0JIee MOTHO OXBATUTh MaTeprall y4eOHOU TUCIUILIAHEI.
B ayautopuu, rae mpoBOAMTCS YCTHBIN 3a4eT, TOJKHO OAHOBPEMEHHO HAXOIUTHCS HE
Ooiee AecATH CTYIACHTOB Ha OAHOTO TNpenojaBareis. Ha moaroTroBky orBera Ha Owuier

orBoautcs 40 MUHYT.

[Ipu npoBeneHn: MUCHbMEHHOTO 3a4eTa Ha paboTy OTBOAUTCS 10 60 MUHYT.
Pe3ynbrar ycTHOTO MIIM MTUCBMEHHOTO 3aueTa BhIpaXkaeTcsl OalliaMH.
Taobnuya 7. Pezynomamol 0ceoenus yuedoHoul OUCUUNIUHBL, ROOEHCaAUiUe NPoBepKe

Buo ouenounozo
Pe3ynomamut Mamepuana,
OcHnosnble nokazamenu OYeHKU
odyuenus obecneuusaruue
pe3yibmamoeg o0yuenus
(Komnemenyuu) dopmuposanue
KomnemeHnuyui
[IKC-1.1 Cmnocoben | 3namuo TunoBbie
UCIIOJIb30BATh CyTb 33124 aTOMHOUM CTPYKTYPBI OIICHOYHBIE
COBpPEMEHHBIE HAHOCHUCTEM U METObI IPOBEICHHS MaTepuabl s
METO/TBI HAyYHBIX UCCIICOBAHUN B 3TOW 00JIACTH B YCTHOTO OTIpOCa;
WCCIICIOBAHHUS cdepe IKCIIepUMEHTAIBHBIX U TUTIOBBIE TECTOBHIE
CBOWCTB TEOPETUYCCKUX (DU3MUCCKUX MCCIICAOBAHNN | 3a/IaHUs;
KOHJCHCUPOBAHHBIX | C TIOMOIIBbIO COBPEMEHHON MTPUOOPHOM 0a3bl | MPUMEPHBIE TEMBI
COCTOSTHUI (B TOM 4HCII€ CI0KHOTO (PU3NYECKOTO pedeparos;
00opynoBaHus) 1 UHPOPMAITMOHHBIX TUIIOBbIE
TEXHOJIOTHI ¢ YUETOM OTCUYECTBEHHOTO H OIICHOYHBIE
3apy0eKHOTO OTbITa MaTepuaibl K
3a4€TY.
Ymemo OueHouHble
Hcnonp30BaTh TOHUMAaHUE 3aKOHOB MaTePHAIIBI JIS
OTIPEICIISAIONINX AaTOMHYIO CTPYKTYPY CaMOCTOSITENILHOM
HAHOCHUCTEM JJISI PA3BUTHS CTOCOOHOCTH paboOTHI TUTIOBBIE
MPOBOANTH HAYYHBIE UCCIIEIOBAHUS B OTOM | TECTOBBIE 3a/IaHUS
00J1aCTH SKCTIEPUMEHTAIILHBIX U
TEOPETUUECKHNX (DU3MUECKUX MCCIETOBaHUN
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C TIOMOUIBIO COBPEMEHHOM MPUOOPHOIA 6a3bl
(B TOM YHCIIE CIIOKHOTO (PU3UIECKOTO
00opyoBaHust) 1 HHPOPMAITMOHHBIX
TEXHOJIOTUH C y4ETOM OTCUECTBEHHOTO U
3apyOexxHOro ombITa. Mcmonp30BaTh
MaTeMaTHYECKUE METOIbI, 3aKOHBI TEOPHU
BEPOSITHOCTEH, KIIACCHYECKOW MEXaHUKHU U
KBaHTOBOU TEOPUU ISl PEILICHHUSI
KOHKPETHBIX 33]1a4 OIpe/ICICHUsI
CTPYKTYpPbI HAHOOOBEKTOB

Bnaoempw

MeTtogamMu CTaTUCTHYECKOW (PU3HKH,
TEPMOJUHAMUKY U KBAHTOBOU MEXaHHUKHU
JUTSL OIIPEJICIICHUSI aTOMHON CTPYKTYPBI
HAHOCHCTEM, a TAK)KE METOJJaMH
CIIOCOOHBIMU TIPOBOJIUTH HAYyYHbBIE
WCCJICIOBAHMSI B M30paHHOM 00J1aCTH
AKCIIEPUMEHTAJILHBIX U (WJIH)
TEOPETUICCKHUX (DU3MUECKUX MCCIIETOBAHUI
C TIOMOIIIbIO COBPEMEHHON TPUOOPHOI 0a3bl
(B TOM 4HCII€ CI0KHOTO (PU3NYECKOTO
00opynoBaHusl) 1 UHPOPMALIMOHHBIX
TEXHOJIOTHH C Y4€TOM OTCUYCCTBEHHOTO H
3apy0eKHOTO OTBITA.

MPUMEPHBIC TEMBI
pedepaToB

IIKC-1.2 Cnocoben
MIPUMEHSTH
HOHy‘-IeHHI)IG 3HAHUS
IUIS aHaJIn3a U
MIPAKTUIECKOTO
HCIIOJIb30BaHUS
CBOICTB
KOHJCHCUPOBAHHBIX
¢$a3 1 HaHOOOBEKTOB

3namo

- OCHOBHBIE METOJIbl TEOPETUYECKOTO
paccMOTpEHHsI TEIIOPHU3NICCKUX CBOKCTB
MaTepHuaos, BKJIFOYAst HaHOCHUCTEMBI,
(GU3MKYy TPOIECCOB B3auMoOICHCTBUS (a3,
CIIOCOOCTBYIOLIUX CO3JaHUI0 MaTEpHUaIOB C
3aJJaHHBIMHA CBOMCTBAMU;

- (yHIaMeHTalIbHBIE  TPUHIUIIBL,
JeXale B OCHOBE AaTOMHOW CTPYKTYpPBI
HaHOCHUCTEM;

- pazmensl  oOmiedt  (u3MKH
MOJIEKYJISIpHAsl U aTOMHasi (PU3HKa;

- OCHOBHBIE€ YypaBHEHHUS M BBIBObI
KBaHTOBOU Teopuu (ypaBHenue Lllpenunrepa,
METO/T Tomaca-depmu, METO/]
CaMOCOTTIACOBAHHOTO TOJIS, M JIP.);

KakK

TumnoBsie
OLIEHOYHbBIE
MaTepuaibl AJis
YCTHOT'O ONpPOCa;
TUIIOBBIE TECTOBbBIE
3alaHus;
IIPUMEPHBIE TEMBI
pedepartos;
TUIIOBBIE
OLICHOYHBIE
MaTepuaibl K
3a4éry.

Ymemo

- cBOOOJTHO muddepeHpoBaTh U
MHTETPUPOBATh JJIEMEHTapHble (YHKIUH,
UMETh  TpejAcTaBieHUs 00  OCHOBHBIX
cnendyHKIUsIX U auddepeHnnanbHbIX
YPaBHEHHUSIX;

- OBICTPO JenaTh YHCJICHHbIE OLIEHKH
napaMeTpoB 33/1a4M (MaclITadbl pacCTOSHUH,

SHEPrUd W  B3aMMOJCHCTBHUS  OTAEJIBHBIX

dTOMOB 1 KJIACTCPOB B CI/ICTCMC);

O1eHOYHEbIE
MaTtepHuabl 1S
CaMOCTOSITEIIHHOM
paboThI TUTIOBBIE
TECTOBEIC 3aJJaHUS
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- BBIOMpATh CIIOCOOBI ONpeIeIeHUs
MapaMeTpoB, XapaKTePU3YIOIINX
B3aMMO/ICHCTBHS PA3INYHBIX (a3.
Bnaoemo IIPUMEPHBIE TEMBI
OCHOBHBIMH T1OJIOKEHUSIMH pedeparon
TEPMOJUHAMUKH, PU3UKA JUCTIEPCHBIX
CHCTEM, HAHOCUCTEMbI U 0COOEHHOCTH MX
CTPOEHHS 1 CBOMCTB.

Peanuzarus komnerenuuid [IKC-1.1, TIKC -1.2 B onpenenénHoil cTeneHy OCHOBaHA Ha
WCIIOIb30BaHUM TIpedepeHIuii MHOrosIeTHero coTpyaandectBa KbI'Y ¢ Bemymmmu MuUpoBbIMEU
LEeHTpaMHy, TakuMu Kak Opxycckuil yHuepcuteT ([lanus, cm.biuie), HanuonansHas ®epmu
naboparopust CILIA, IIEPH, I'akyreit ynuepcurer, Tokuo.

TakuM 00pa3oM, BBHIMOJTHCHHE THUIOBBIX 3a/laHWi, MPEACTABICHHBIX B pasaene S
«OleHOUHbIE MaTepHalibl [UIsi TEKYIIero M pyOeKHOro KOHTPOJIA YCIIEBAEMOCTH W
MIPOMEXKYTOUYHON aTTECTAIMKUY TTO3BOJIUT 0OCCTIICUUTD:

IIKC-1.1 CnocobHocmb ucnonvb308ams co8peMeHHble Memoobl UCCIeO08AHUSL CEOLICNE
KOHOEHCUPOBAHHBIX COCMOSAHULL

1IKC-1.2 CnocobHocms npumensams noiydenHvle 3HaHus 018 AHAIU3A U NPAKMULECcKO020
UCNOIL3068AHUS CEOUICNE KOHOECHCUPOBAHHBIX (Pa3 U HAHOOOBLEKMOS.

7. Yueono-memoouueckoe obecneuernue oucyuniunbl
7.1. Hopmamugno-3akoHooamenvHvie akmbl
1. [Ipukaz MunoOpHayku Poccuiickoit ®enepanuun 7 asrycra 2020 1. Ne 891,
3apeructpupoBa B Muntocte PO 24 aprycra 2020 r., peructpaunoHHbiil Ne 59412,

7.2. OcHosHnas tumepamypa

1. Ceprees H.A. ®usuka HaHOcHcTeM [DneKTpoHHBIN pecypc]: MmoHorpadus/ Ceprees H.A.,
PaOymkun J1.C.— DaexTpoH. TekctoBble faHHbie.— M.: Jloroc, 2016.— 192 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/66410.html.— SBbC «IPRbooks»

2. CuHTE3 U ONTUYECKHE CBOMCTBA KBAHTOBBIX TOUEK [DNIEKTPOHHBIN pecypc]: MeToInuecKue
yKa3aHUs K JJabopaTopHBIM paboTaM/ — DJIEKTPOH. TeKCTOBbIE JaHHbIe.— Kazanb: Kazanckwii
HalMOHAJIbHBINA UCCIIE0BATEIbCKUN TEXHOIOTMYECKUH yHUBepcuTeT, 2016.— 32 c.— Pexum
nocryna: http://www.iprbookshop.ru/62669.html.— 3BbC «IPRbooks»

3. ®enopoB A.B. ®u3uka 1 TEXHOJIOTUS TETEPOCTPYKTYP, ONTUKA KBAHTOBBIX HAHOCTPYKTYP
[DnexTpoHHbIH pecypc]: MeToauyeckue pekoMmenaanuu/ denopos A.B.— DnekTpoH.
tekcToBble JaHHble.— CII6.: YauBepcurer U”TMO, 2009.— 59 c.— Pexum goctyna:
http://www.iprbookshop.ru/65340.html.— 3BbC «IPRbooks»

4. Ycnexy HaHOMHXXEHEpUH [DNIeKTpOHHBIN pecypc]: 2JeKTPOHHUKA, MaTepHalbl, CTPYKTYphI/
HaBuc JIxaitnc [u ap.].— DnekTpoH. TekcToBble nanubie.— M.: Texnocdepa, 2011.— 512 c.—
Pexum noctyna: http://www.iprbookshop.ru/58869.html.— 3bC «IPRbooks»

5. CanosiH A.I'. DHTpONMITHBIE MOJEIN MUKPO- U HAHOCTPYKTYP [ DIEKTPOHHBIN pecypc]:
yuebnoe nocodue/ Canosin A.I'., Epemuna U.H.— DnexTpoH. TekcToBbie naHHbIe.— Camapa:
PEABU3, 2010.— 80 c.— Pexxum noctyma: http://www.iprbookshop.ru/10149.html.— 9BC
«IPRbooks»

7.3. {lononnumenvras naumepamypa
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1. JleneneB A.H. ®usuka. B 5 ku. Ku.5. OcnoBbl kBanTOBOH (uzuku. M.:OU3MATIIUT,
2006.-248 c. www/studentlibrary.ru
2. CasenbeB U.B.Kypc obmeit ¢pusuku. B 3-x TT. T.3. KBanToBas ontuka. ATomMHas Gu3HKa.
Odusnka TBepaoro tena. MzmarensctBo:'Jlawp", ISBN:978-5-8114-0632-6, 2011 r. 320 c.
(www.e.lanbook.com).
3. Mup wmarepuasioB u TexHosoruid. HaHocuctemHas TexHUKAa. MUpPOBOE TOCTHKECHHUE.
COopuuk ox pen. npod. Mansresa I[LI1.. — Mocksa: Texnocdepa, 2008. — 432 c. (ar.cTp.)
4. A.N1. ITomoraitno, A.C. Pozen6epr, N.E. Ydnsauaa. Hanodactuiel MeTauioB B moJMMepax.
M.: Xumus. 2000. — 672 c.
5. B.JI. CymM. OcHoBbl KoutouaHou xumun. M.: M3a. “Axanemus”. 2006. — 240 c.
6. A.W. I'yceB. MeTonbl Moay4eHUs] HAHOPA3MEPHBIX MaTEpHUaloB, WU3/1-BO Ypanbckuih I'Y
ExarepunOypr. 2007 — 79c.
7. AU. I'yces, A.A. Pemnens. Hanokpucrannuueckue matepuansl. M.: @usmar. 2001. — 224 c.
8. C.H. 3angymkuH, X.b. XokonoB. O0mue ycinoBus paBHOBecHs a3 u MeK(pa3HBIX TPaHUIL B
MHUKPOTeTeporeHHbIx cuctemax. CO. “Meroapl wHcClIeOBaHUS M CBOMCTBA MEX(pa3HBIX
rpanun”. Kues: Haykosa [Iymka. 1977. — C.163-174.
9. I0.1. TletpoB. Knacrepsr u Mansie yactuiibl. M.: Hayka, 1984. — 124c.
10. FO.U. IlerpoB. ®uszuka maneix yactuu. M.: Hayka, 1982. — 320 c.
10. A.U. T'yceB. Hanomarepuaibl, HAaHOCTPYKTYpbl, HaHOTexHosoruu. — M: OU3MATIINUT.
2005. 416 c.
11. Cy3nanes W.I1. ®usznko-xumMusi HAHOKJIACTEPOB, HAHOCTPYKTYP U HaHOMAaTepuaioB. — M.:
KomKuwra, 2006. — 592 c.
12. Maromenos M.H. M3yueHue MexaTroMHOro B3aMMOJEHCTBHs, 0Opa3oBaHUs BaKaHCUHM U
camoauddysuu B kpuctamwiax. — M.: @usmatnut, 2010. — 544 c.
13. Pam6buam H.I'., bepe3kun A.B.Dusnyeckne U XMMHYECKHE OCHOBBI HAHOTEXHOJIOTHMN.-M.:
OU3MATIIAT, 2009. http://www.knigafund.ru/books/106038
14. Cadapanmes I'.K. TBepasie pacTBOphI Ha OCHOBE Kapouna kpemuus. - M.: DUSMATIINUT,
2011 r.-296 c. www/studentlibrary.ru.
15. Jlanpay JI.A., Jludpmmn E.M., Teopernueckas ¢pusuka T.3. KBanToBas MmexaHuka
(HepensTuBHCTCKas Teopus), "duzmatiut", 2011
16. Yeperko A.I'. dusnka koHAEHCHPOBAHHOTO cocTostHUS. YacTh 1. Kpucramis u ux
TEIUIOBBIE CBOMCTB [ DIEKTPOHHBIN pecypc]: yuebHoe nocodue/ YepeBko A.I'.— DieKTpoH.
TeKCTOBBIC MaHHbIe.— HoBocubupck: CHOUPCKUI TOCYIapCTBEHHBIN YHUBEPCUTET
TeJeKOMMYHUKaIuil u uapopmaruku, 2016.— 81 c.
7.4. Ilepuoouueckue uzoanus (eazema, 6eCMHUK, OI01eMenb, HCYPHAT)

OtnenpHBIE CTAaThU TO JAHHOW TUCIUIUIMHE OMYOMUKOBAaHBI B Pa3NUYHBIX (UINYECKUX

KypHasax.

7.5. Humepuem-pecypcol
[Ipy w3ydeHMH JUCHUIUIMHBI CTYJIEHTaM IIOJIE3HO TIOJIb30BAThCA  CJIEIYIOUTUMU
NHurepHer — pecypcamu:

1. http://elibrary.ru
www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru
http://lib.kbsu.ru
http://www.scopus.com
http://www.isiknowledge.com/
oowue uHpopmayuoHHbvle, CNPABOUHBLE U NOUCKOBBIE:

NN R LN
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http://www.knigafund.ru/books/106038
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=

1. CrpaBounas npaBoas cuctema «I"apant». URL: http://www.garant.ru.
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CBeennst 00 3J1eKTPOHHBIX HH(POPMALMOHHBIX pecypcax,
K KOTOPBIM o0ecneuyeH J0CTYI s mojb3oBareseid 0udanorexku KbI'Y
Neni/ | HammenoBa Kpatkas Anpec caiita HaunmenoBanue Ycnosus
n HHUe XapaKTepuCcTHKA OpraHu3anuu- AoCTyna
3JIEKTPOHHO BJIajleNIbIA;
ro pecypca PEKBU3HTHI
JA0roBOpa
1., «Webof ITonmuTemaTnueckas http://www.isikno Kommnanwus Hocrym mo 1P-
Science» pedepaTuBHO- wledge.com/ Thomson azpecam
(WOS) oubnmorpaduveckas u Reuters KbI'Y
HayKOMETpHUYECKast Cy0/u11eH310H
0asa TaHHBIX, B HBIii J10TOBOP
KOTOPOH Ne WoS/592 ot
HHIEKCUPYIOTCS 05.09.2019 r.
okomno 12,5 AKTHBEH 10
TBIC. )KYPHAJIOB 31.12.2021r.
2. Sciverse PedeparuBnas n WznarensctBo | Hoctym o IP-
Scopus aHanmMTH4eckas 6aza http://www.scopu | «Elsevier. Hayka azpecam
W3aTENIbCTBA | JaHHBIX, COAEpKanas s.com U TEXHOJIOTHUI) KBI'Y
«Onb3€eBHUP. 21.000 Cy0/u1eH310H
Hayka u PpeLeH3UPYyEeMbIX HBIii 10roBOp
TeXHONOTuW» | xkypHaiuos; 100.000 Ne Scopus/592
KHUT; 370 KHKHBIN ot 05.09.2019 1.
cepui AKTHUBEH 10
(TIpomomKaroIXCSI 31.12.2021r.
H3IaHHH );
6,8 MuIH.
JIOKJIAJIOB U3 TPYJIOB
KoH(hepeHui
3. Hayunasn Onextp. bubnuoTexa http://elibrary.ru 000 «HOb» TTonubrit
3JIEKTPOHHA | HAYYHBIX ITyOIHMKaIIHiA JOCTYyI
| - oxoo 4000
O0uéamoTrexka | MHOCTpaHHBIX U 3900
(HOBb OTEYECTBEHHBIX
POON) Hay4HBIX KypHAJIOB,
pedepats

nyonmkanmii 20 ThIC.
JKYPHAJIOB, & TAKXKE
ormmcanud 1,5 MiH.
3apyOexKHBIX U
pOCCHUICKUX
nuccepTauuii; 2800
pocc. KypHaJOB Ha
0C3BO3ME3THOM
OCHOBE
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YHUBEPCUTETCKUX
W3JIaTeNIbCTB), TaK U
3JIEKTPOHHBIE BEPCUU
MEPUOIUYECKUX
H3JaHUM 110
Pa3IUYHBIM 00IaCTIM
3HAHWMH.

or 09.02.2021 r.
AKTHUBEH 110
28.02.2022r.

baza HannonansHas http://elibrary.ru 000 «H3b» ABTOpHU30BaH
JTaAHHBIX MH(OPMAITMOHHO- JIM1eH3nOHHBIN HBIN JOCTYIL.
Science aHaMTHYeCcKast JIOTOBOP [o3Bomnsier
Index CHCTEMA, Science Index JIOTIONHSATE U
(PUHII) aKKyMyJIMpYOIIas NoSIO-741/2021 YTOUHSTh
Oosee 6 MHJUTMOHOB ot 12.07.2021 1. CBEJICHUS O
Ty OJTAK AT AKTHUBEH 10 Ty OTHKAITHSIX
POCCHIICKHX aBTOPOB, 01.08.2022r. YYEHBIX
a TakKe HHPOPMAIIHMIO KBI'Y,
00 UX IUTHUPOBAHUH HMEIOIUXCS B
u3 6onee 4500 PUHI]
POCCUNCKUX
KYPHAJIOB.
IBC 13800 u3manuii mo http://www.studm 000 [TomHbrit
«KoHcyabTa | BceM obnacTsim edlib.ru «lTomurexpecypce JOCTYII
HT 3HAHUM, http://www.medc » (perucTpamms
CTyJAeHTa» | BKIIOYaeT Oojee ollegelib.ru (r. Mockga) o [P-ampecam
gem 12000 yueGHHKOB Jorosop KBI'Y)
U y4eOHBIX TOCOOHIt Ne310CJ1/08-
st BO u CIIO, 864 2021
HaUMEHOBaHMMA O130.09.2021 1.
XKypHayoB u 917 AKTHBEH 10
MOHOTrpaduil. 30.09.2022r.
.| «aextponn | Komneknus http://www.studm 000 [TomHbrit
as «Menununa (BO) edlib.ru «ITomurexpecypc JIOCTYT
ondsmorexka | [OOTAP-Menua. » (peructpanus
TexHuueckor | Books in English (r. Mockaa) o [P-anpecam
0 By3a» (xHHUTH HA Jorosop KBI'Y)
ABbC AHTJIMACKOM SI3BIKE)» Ne288CJ1/04-
«Koncyabta 2021
HT Ot 20.04.2021 r.
CTYA€EHTa») AKTHBEH 10
20.04.2022r.
IBC OnexkTpoHHbBIE Bepcun | https://e.lanbook. 000 «3bC ITonHsrit
«JIaHb» KHUT BEIYIINX com/ JIAHB» (1. JIOCTyI
W3JaTeNbCTB YUeOHOH CaHkT- (peructpauus
Y HAYYHOH [TerepOypr) o IP-anpecam
JTUTEPaTypHI (B TOM Jorosop KBI'Y)
qucie Nel12EI1/223
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8., Haummonaib | OObeIMHEHHBIH https://H30.pd OI'BY Hoctym ¢
Has AIIEKTPOHHBIA KaTajuor «Poccuiickas 3NEKTPOHHOTO
3JIeKTPOHHA | (OHIOB POCCUICKHUX TrOCYIapCTBEHHa | YHUTaIbHOTO
s OMONINOTEK, s1 OMOIIMOTEKAY 3aj1a
OmoIHoOTEKA | COACpIKAIIMIA Horosop OuOIMOTeKH
PT'B 4 331 542 Nel01/HDB/166 KBI'Y
AJIEKTPOHHBIX 6-11 oT
JIOKyMEHTOB 10.09.2020r.
00pa3oBaTeIbHOTO U CpokoM Ha 5
Hay4JHOTO XapaKTepa neT
MO Pa3TUIHBIM
OTpacJisiM 3HaHUU
9. IBC 107831 myGnukaruii, http://iprbooksho 000 «Aii In ITomHbrit
«IPRbooks» | B T.u.: 19071 — p.ru/ Op Meana» JIOCTYT
yueOHBIX U3JaHUH, (r. CaparoB) (peructpanus
6746 — Hay4YHBIX Hdorosop o IP-anpecam
n3ganui, 700 Ne7821/21 KBI'Y)
KoJuIeKIui, 343 ot 02.04.2021 r.
*KypHana BAK, 2085 AKTHUBEH 10
ayAMOU3JaHUM. 02.04.2022r.

1( IBC OnextpoHHble Bepcun | https://www.bibli 000 [omHBrit
«lOpaiit» | yueOHOI U HayYHOI o-online.ru/ «DIEeKTPOHHOE JIOCTYT
aas CIIO | nureparypsl U3J1aTEIbCTBO (peructpanus

W31aTENbCTB FOPAHTY (r. no IP-anpecam
«tOpaiit» ansa CI1O u Mocksa) KBI'Y)
3JIEKTPOHHBIE BEPCUU Jorosop

MEPUOANYECKUX Nel192/EII-223

U3IaHUU 110 0129.10.2021 1.

Pa3NUYHBIM 00IACTIM AKTHUBEH 10

3HaHUIL. 31.10.2022 r.

11 Polpred.com | O630p CMU Poccun u | http://polpred.co | OOO «Ilonmpen | Hoctyn mo IP-

. HoBoctrn. | 3apy0exps. [lonnble m CIIPaBOYHHUKMY ajpecam
0O0630p TEKCTHI + aHAJIMTHKA bes3Bo3me3gHo KBI'Y
CMMU. n3 600 u3manuii mo 53 (6e3
Poccusi u OTpacisIM opUIUATHHOTO
3apy0ekbe JI0OTOBOPA)
17 Mpe3unpentc | boxee 500 000 http://www.prlib.r OI'bY ABTOpH30BaH
Kas 3JIEKTPOHHBIX u «lIpe3uaenTcka | HBIH AOCTYI
OubIMOoTEKA | JOKYMEHTOB I10 51 OubIMoTEeKa u3
um. b.H. ncropun OTEYeCTBa, um. b.H. OubIMoTEKN
Eabumaa poccuiickoit Enprunay (T. (ayn. Ne214)
roCyIapCTBEHHOCTH, CaHKT-
PYCCKOMY SI3BIKY U [TetepOypr)
paBy Cornamenne

ot 15.11.2016r.
Cpokom Ha 5
ner (c
JanpHenmen
MIPOJIOHTAITHECH )

Memoouyeckue ykazanus no npo8eodenuUIo pasiuiHblx Y4eOHbIX 3aHAMUU, K KYPCOBOMY
NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCMOAMENbHOL pabombl
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VYyebnas paboTra IO JUCHUILIMHE COCTOMT W3 KOHTAKTHOM pabOThl (JIEKIWH,
MPAKTUYECKUE 3aHATHSA) U CAMOCTOATENbHOW pPaboThl. COOTHOIICHHWE JICKI[MOHHBIX,
CEMHHApPCKUX, J1a00OpaTOPHBIX M NPAKTHUECKUX 3aHATUH K O0O0IIeMy KOJIMYECTBY YacoB
cooTBeTCTBYyeT yueOHoMy maHy Hampasnenus 03.03.02 — ®wusuka, npoduns «DPusnka
KOHJICHCHUPOBAHHOT'O COCTOSIHMSI BELIECTBAY.

JlJis MOATOTOBKH K CEMHHAPCKUM 3aHSATUSM HEOOXOIUMO PacCMOTPETh KOHTPOJIHHBIC
BONIPOCHL, MpPU HEOOXOAMMOCTH OOpaTUThCS K PEKOMEHIyeMOW JIMTeparype, 3amucarhb
HETOHSATHBIE MOMEHTBI B BOIIPOCaX ISl YACHEHUS UX HA MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no Uy4eHu0 OUCYUNIUHBL 013 00YHaAOUUXCA

[Ipuctynas x M3y4eHUIO NUCHUILUIMHBI, 00YJarOIIeMycsl HEOOXOIUMO O3HAKOMHUTHCS C
TEMaTUYEeCKUM IUIAHOM 3aHSTUH, CIHCKOM pPEKOMEHIOBAaHHOW Yy4eOHOl JUTepaTyphl.
Heo0xo1uMo ysiCHUTB TIOCIIEI0BATEIIBHOCTh BBIMTOJTHCHUS MHINBUAYAIBHBIX YICOHBIX 3a/IaHUH,
3aHECTHU B CBOIO pabOUyI0 TETPaab TEMbI U CPOKU ITPOBEJICHUSI CEMHUHAPOB, HAITMCAHUS y4EOHBIX
U TBOpYecKux padoT. [Ipy M3y4eHWH JMCUUIUIMHBI CTYIEHTBI: U3YYalOT PEKOMEHOBAHHYIO
y4eOHYI0 U HAyYHYIO JTUTEPATypy; MUIIYT KOHTPOJIbHBIE padOThI, TOTOBST JOMAIlIHEe 3aJaHue
M COOOIIEHUS K MPAKTHYECKUM 3aHSTHSM; BBITOJHSIIOT CAMOCTOSTEIBHYIO PabOTy, Y4acTBYIOT
P MPOBEACHUU NMPAKTUUECKUX 3a/laHui. YPOBEHb U TNIyOWHA YCBOCHUS TUCHUIUIMHBI 3aBUCAT
OT AaKTHUBHOM W CHCTEMAaTHYCCKOW padOThl Ha JICKIUSAX, HM3yYCHHS PEKOMEHIOBAaHHOU
JIUTEPaTypPhl, BHITOJIHEHUS! KOHTPOJIbHBIX MUCbMEHHBIX 33/IaHUN

Kypc usywaercss Ha JEKIHUSX, CEMUHApaxX, MPU CAMOCTOATEILHON W WHIWUBUIYATbHOU
pabore cryaentoB. CTyneHT nJsl MOJHOTO OCBOEHHUS MaTepuaia He JOJDKEH MPOIycKaTh
3aHSATUS M AKTUBHO Yy4YacTBOBAaTh B Y4eOHOM Tporiecce. JIeKuuu BKIIOYAIOT BCE TEMBI B
COOTBETCTBUM C MPOrpaMMOM MOJATOTOBKM IO JAaHHOM aucuuiuimHe. Jljisi MakcumallbHOU
3 ()EKTHBHOCTH W3y4CHUS HEOOXOAMMO TIOCTOSIHHO BECTH KOHCIIEKT JICKIWH, 3HATh
PEKOMEHIyEMYIO IPENOIaBaTesIeM JUTEPATYpPy, MO3BOJSIONIYIO JOMOJHUTh 3HAHUS W JIyYlle
MOATOTOBUTHCS K CEMHUHAPCKUM 3aHSATHSIM.

B coorBercTBHM C y4yeOHBIM IIJJTAHOM Ha KaXIYyI0 TEMY BBIIEICHO HEO0OXO0IMMOe
KOJIMYECTBO YaCOB CEMUHAPCKUX 3aHSATUM, KOTOPHIE MMPOBOASITCS B COOTBETCTBUH C BOIIPOCAMH,
PEKOMEHJIOBaHHBIMU K HW3YYEHHUIO MO TeMaM AUCHUIUIMHBL. CTYIEHTBhI JOJKHBI PEryJsipHO
TOTOBUTHCS K CEMHUHAPCKUM 3aHSATHUSM M YYacTBOBaTh B OOCYXIAEHUM BOMpocoB. [lpu
MOATOTOBKE K  3aHATUSIM  CJIEAYeT pPYKOBOACTBOBAaTbCA  KOHCIEKTOM  JIGKUUH H
PEKOMEHIOBaHHOM JmTepaTypoil. Temarnueckuil TUIaH TUCHUIUIMHBI, Y4eOHO-METOAMYECKUE
MaTepuagbl, a TaKKe CIHCOK pPEKOMEHIOBAHHOW IUTEpaTyphl NpUBEIEHHI B paboueii
nporpamme.

Memoouueckue pekomenoayuu npu padome HA0 KOHCREKMOM
60 6pems npoeedeHus 1eKuuu

Bo Bpems JIeKIIMOHHBIX 3aHATUNH HEOOXOJUMO KOHCIEKTHPOBATh y4eOHBIM MaTepual.
Jlis 3TOro HWCHONB3YyIOTCA OOIIMe M YTBEpAUBIIMECS B MPaKTUKE MpaBUiIa, W TPHUEMBI
KOHCIIEKTUPOBAHUS JIEKIIUMN:

KoHcnekTupoBaHue JEKIHMI BEAETCS B CHEUUAIBHO OTBEACHHOW JJISI 3TOTO TETPaH,
KaXJbId JHUCT KOTOPOM JOKEH HUMETh TMOJs, Ha KOTOPBIX JENAalTCs TMOMETKH U3
PEKOMEHIOBAaHHOM JIMTEPaTyphl, JOIMOIHSIOIME MaTeprai MPOCIyIIaHHOW JIEKINU, a TaKke
MOYEPKHUBAIOIINE OCOOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUYECKUX MOTOKCHHM.

[lenecooOpa3Ho 3amuChIBaTh TEMY M IUIAH JIEKIHH, pPEKOMEHAYEMYIO JIUTEpaTrypy K
TeMe. 3alucy pa3zesioB JIEKIMU JIOJDKHBI UMETh 3arOJIOBKH, MOA3aroJIOBKH, KPACHBIE CTPOKH.
Jlnst BeIIENEHUsT Pa3fenoB, BBIBOJOB, OINPEACIICHHUM, OCHOBHBIX HAECH MOYHO HCIOJIB30BaTh
[[BETHBIE KapaHJamu U GIoOMacTephl.
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HasBanHbple B JEKIIMU CCHUIKM HA TIEPBOMCTOYHUKU HANO MOMETHTH HA TOJSAX, YTOOBI
IIPU CaMOCTOSATEIbHONH padoTe HAWTH M BNMCAaTh UX. B KOHCIEKTE JOCIOBHO 3alHCBIBAIOTCS
OTIpe/IeTICHUs] TOHSATUH, KaTerOpuu W 3aKOHBI. OCTalbHOE JIOJDKHO OBITh 3alUCaHO CBOWMH
CJIOBaMH.

Kaxnomy cTyneHTy HeoOXOoAMMO BbIpadOTaTb M HMCIOJIB30BaTh  JOIYCTHUMBIE
COKpalIeHHs] HauboJiee paclpOCTPAHEHHBIX TEPMUHOB U MOHATHI.

Memoouueckue pekomendauuu 1O nO02OmMoGKe K CeMUHAPCKUM 3AHAMUAM

CemuHappl — coCTaBHasi 4acTh Y4eOHOIO Ipolecca, TpynmoBas GopMma 3aHITUN MpU
aKTUBHOM y4acTHH CTyJeHTOB. CeMUHapbl CHOCOOCTBYIOT YIiyOJIeHHOMY U3ydeHHUI0 Hanbolee
CIIOKHBIX TIPOOJIEM HAYKU H CITY’)KaT OCHOBHOW (pOPMOM MOJBEACHHSI UTOTOB CAMOCTOSTEIHHOM
pabotel cryneHToB. llenpi0 ceMUHApCKUX 3aHATUN SBISETCS YriyOJeHHE M 3aKperieHHe
TEOPETHYECKUX 3HAHUM, IIOJYyYEHHBIX CTYACHTAaMHM Ha JIEKIUAX M B IIpolecce
CaMOCTOSITENIbHOTO M3Yy4YeHUs y4eOHOTO MaTepuana, a, cleoBaTeiabHO, (OPMUpPOBAHUE y HHUX
ONPEIEICHHBIX YMEHUHN U HABBIKOB.

B xone mpakTuueckux pabOT CTYAEHTHl BOCIPHUHUMAIOT U OCMBICIMBAIOT HOBBIN
yueOHbI MaTepuai. [IpakTudeckue 3aHATHS HOCSAT CUCTEMATHUECKUN XapakTep, PerylspHO
cienys 3a KaX/10M JeKUUEH WU ABYMSI-TPEeMs JIEKIIUSMU.

B xone moaroroBkM K CEMHUHApCKOMY 3aHSITHIO HEOOXOIMMO IPOYMTATh KOHCIIEKT
JIEKIIMM, U3Y4YUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHTHCS C JOMOJHUTEIBHOM JIUTEpaTypoil,
BBIIIOJIHUTH BBIJAAHHBIC MpPENOJaBaTelIeM IIpakTHdeckue 3agaHud. [Ipm 3TOM  ydecTsb
pEeKOMEHalMK TpenojaBatenss U TpeOoBaHusi mporpammbl. JlopabaTbiBaTh CBOM KOHCIEKT
JIEKIIUH, JIe1asi B HEM COOTBETCTBYIOLIUE 3alIUCH U3 JINTEPATYPHI.

JKenmarenpbHO 1IpM  NOATOTOBKE K IIPAKTHYECKMM  3aHATHAM 10 JUCLUILIMHE
OJIHOBPEMEHHO UCIO0JIb30BaTh HECKOJIbKO HCTOYHUKOB, PACKPBIBAIOIIMX 3a/1aHHBIE BOIIPOCHI.

Ha cemuHapax cTyaeHTbl ywaTcsi TIpaMOTHO M3j1araTb MpoOsieMbl, CBOOOJHO
BBICKA3bIBaTh CBOM MBICIIM W CYXICHHS, PAacCMAaTPUBAIOT CHUTYallMU, CIOCOOCTBYIOIIHE
pa3BUTHIO MPO(HECCHOHATBFHOW KOMIETeHTHOCTU. ClleAyeT MMETh B BUAY, YTO TMOATOTOBKA K
CEeMHUHApy 3aBUCHT OT (OpPMbI, MeCTa MPOBEACHHUS CEMHHApa, KOHKPETHBIX 33JaHUN U
MIOPYYECHUH.

Memoouueckue pexomeHOaUUU NO OP2AHUZAYUU CAMOCHOAMENLHOU PAdOmbl
CamocrosrenbHas paboTa SBISETCSs OJHUM M3 BHAOB Y4eOHOW J€STEIbHOCTH
oOyyaroluxcsi, CHOCOOCTBYET  pPa3BUTHIO  CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH, TBOPYECKOTO MOAXOJAa K  peIIeHHI0 MpodiieM  y4eOHOro
po¢eCCUOHAIBHOTO YPOBHSI.
CamocrosTenbHas paboTa CTYJEHTOB HallpaBJeHa Ha MPUOOPETEHUE CTYICHTOM HOBBIX
JUISL HETO 3HaHUN U yMeHUH 0e3 HEeMOCPECTBEHHOIO y4acTHs IpernoaaBaresnei.
CamocrosiTenpHast paboTa MPOBOAUTCS C LETbIO:
- CUCTEMATH3alMH U 3aKPETUICHNUS MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUN 1
NPaKTUYECKUX YMEHUH 00yJaromuxcs;
- yrayOJIeHus M pacuIMpeHHsi TEOPETUYECKUX 3HAHWM;
- popMHUpoOBaHUs YMEHUN UCIIOIB30BaTh CHELUATIBHYIO TUTEPATYPY;
- Pa3BUTHS MO3HABATEIBHBIX CHOCOOHOCTEH M aKTUBHOCTU OOYYAIOIIMXCS: TBOPUECKOM
WHUIMATUBBI, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
- (OpMHUPOBAHMS CAMOCTOSATEILHOCTH MBIIIJICHHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO U CaMOpPEaTU3alllu;
- Pa3BUTHS UCCIIEIOBATENbCKUX YMEHHH.
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CamocTosTenpHas paboTa MPHUBOIUT CTYACHTa K TIONYyYEHHIO HOBOTO 3HAHMS,
VOOPSAOYEHUIO W YIUIYyOJEHUI0  UMEIOUMXCS  3HAHWW, (OPMUPOBAHHUIO Yy  HEro
npo¢eCCHOHATILHBIX HAaBBIKOB M YMeHUN. CaMocToATeNbHAs padoTa BHIOIHSET P PYHKIUI:

—  Pa3BUBAIOILYIO;

—  H“H(POPMAIMOHHO-00YYaIOIIYIO;

—  CaMOOpraHU3yIIIYIO;

—  OpPHUEHTHUPYIOUIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIHTHIBAIOUIYIO;

—  HUCCIIEJIOBATEIIbCKYIO.

B pamkax kypca BBIIIOJIHAIOTCS CIEAYIOUINE BUIbI CAMOCTOATEIbHOM paboTh:

1. KoHcnexktupoBaHue MepBOMCTOYHUKOB U JPYroi yueOHOM JTUTEepaTyphl;

2. [Ilpopabotka y4eOHOro wmartepuasa (IO KOHCIIEKTaM, Y4YeOHOH H Hay4dyHOUH
nuTeparype);

3. BeinosiHeHNE pa3HOYPOBHEBBIX 3a/1a4 U 33J1aHUN;

4. Pabora c TecTaMu ¥ BOIIPOCAMH JJISi CAMOTIPOBEPKU;

5. BrlnonHEHNE UTOTOBOM KOHTPOIBHOM paObOTHI.

CryneHTaM peKOMEHIYETCsl ¢ CaMOro Havajla OCBOEHHMsI Kypca paboTaTh ¢ JUTepaTypoi
U TpeuiaraeMbIMU 3aJaHUSIMU B (OpME MOATOTOBKH K OYEPEAHOMY ayAUTOPHOMY 3aHATHUIO.
[Ipn 5TOM aKTyalM3UpPYIOTCS HMEIOIIMECS 3HAHUSA, a TakKe co3/Jaercs 0asza JUisl YCBOCHHUS
HOBOI'0 MaTepuaa.

Heo0xoauMo OTMETHUTH, YTO HEKOTOPBIE 3aJaHMs JUIS CaMOCTOSTENbHOH paboThl MO
KypCy UMEIOT ompenieneHnyo crenuuky. [Ipuy ocBoeHNN Kypca CTYIEHT MOXKET MOJIb30BaThCS
O6ubIMOTEeKON By3a, KOTOpas B IOJHOW Mepe obecreyeHa COOTBETCTBYIOLICH IUTEpaTypoOil.
3HAUUTENbHYIO TIOMOILb B IOJTOTOBKE K OYEPETHOMY 3aHSATHIO MOXET OKa3aTh MMEIOLIUICS B
y4e0HO-METOIUYECKOM KOMIUIEKCEe KPAaTKUN KOHCIIEKT JIEKIHi. OH e MOXKET HCIOIb30BaAThCS
W JUIA 3aKpeIUICHUs] TOJNYyYeHHOTO B ayauTopuu Mmarepuana. CamocrositenbHas padora
CTYICHTOB IMpPENyCMOTpeHa Y4YEeOHBIM IJIAHOM M BBIMOJHSAETCS B 0053aT€IBHOM MOPSIIKE.
3aaHus MpeIsIokKeHbl [0 KaX10i U3ydyaeMoi TeMe U MOT'yT FOTOBUTHCS MHAUBUAYAIbHO WIH B
rpynne. Ilo HeoOXOAMMOCTH CTYOEHT MOXET oOpamarbcs 3a KOHCYJIbTalMed K
npernojaBaTesto. BoinomHeHne 3a1aHnii KOHTPOJIMPYETCS M OLIEHUBAETCS IperoiaBaTesieM.

s ycnemHoro caMoCTOSATENbHOTO HW3YYEHHs MaTepuana CeroJHs HCIOJb3YHTCS
pa3iauyHble CpeacTBa oOydeHUs, Cpelld KOTOPhIX 0c000€ MECTO 3aHMMAIOT UH(POPMAIMOHHbBIE
TEXHOJIOTUU PA3HOTO YPOBHS M HAMPABIEHHOCTU: AJIEKTPOHHBIE YYEOHUKH U KYpPChI JIEKIUH,
0a3bpl TECTOBBIX 3aJaHUN W 3a7ay. DJEKTPOHHBIH Y4eOHUK MOXKET HHTErpHUpoBaTh B cebe
BO3MOXXHOCTH PA3IMYHBIX MEJArorMYecKuX MPOrpaMMHBIX CPENICTB: OOYyYaroluX MpOrpamm,
CIPaBOYHMKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIUX IPOrpaMM.

Jlns ycmemHo#l opraHu3aiii caMOCTOSATENbHOW pabOThl BCEe aKTHBHEE MPUMEHSIFOTCS
pa3zHooOpa3Hble 00pazoBaTelIbHBIE pecypchl B ceTH MHTepHET: cucTeMbl TECTUPOBAHUS IO
pa3IMYHBIM 00JacTAM, BHPTyaldbHBIC JEKIWH, Ja0OpaTOpUU, TPHU OSTOM TOJIH30BATEINIO
JIOCTaTOYHO HMMETh KOMIIbIOTEp M MOAKIIoUYeHHe K MHTepHeTy ans Toro, 4rtoObl CBSI3aThCS C
MpenoiaBaTesieM, peuiaTh BBIYUCIUTEIbHbIE 3aJa4H U TI0Jy4aTh 3HaHuA. Vcrnons3oBanue cerei
YCUJIMBAET POJIb CaMOCTOSTENIbHONW pabOThl CTYAEHTAa MU IMO3BOJSET KapAWHAJIbHBIM 00pazoM
W3MEHUTh METOUKY MPENOoJaBaHuUs.

CTyneHT MOXeT MoJiyuyaTh BCE 3aJlaHusi U METOJUYECKHE yKa3aHus uepe3 cepBep.
CTyneHT uMeeT BO3MOXKHOCTH BBINONHATH paboTy JAoMa WM B ayAUTOpHH. boibinoe
BOCIIUTATEIbHOE U 00pa30BaTeIbHOE 3HAYEHHE B CAMOCTOSTEILHOM y4eOHOM TpyZe CTyAeHTa
UMeeT CaMOKOHTPOJb. CaMOKOHTPOJb BO30YX/JaeT W IMOAJEpKUBAeT BHUMAaHUE U HHTEPEC,
MOBBIIIAET AKTUBHOCTD MAaMSTH U MBILIUIEHHUS, TO3BOJIET CTYJEHTY CBOEBPEMEHHO OOHAPYKUTh
U YCTPaHUTDH JOMYIIEHHbIE OMMUOKU M HEJOCTATKU, OOBEKTUBHO OMNPENEIIUTh YPOBEHb CBOUX
3HAHWUH, MPaKTU4YECKUX yMeHHH. CamMoe NOCTYIHOE€ M IPOCTOE CPEICTBO CAMOKOHTPOJS C
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pUMEHEHHEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH - 3TO PsIIl TECTOB «on-liney,
KOTOpBIE TIO3BOJISIIOT B PEXKHUME PEaTbHOTO BPEMEHM OIPEICIHTh CBOH ypOBEHb BIIAJICHUS
NPEIMETHBIM MAaTEpUaoM, BBIIBUTH CBOM OHIMOKM M TOJYYUTh PEKOMEHIAIMH TI0
CaMOCOBEPILICHCTBOBAHHIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoi

Bcro nuTepatypy MOKHO pa3lieiuTh HAa YIeOHUKH U y4eOHBIE MOCOOUS, OPUTHHAIBHBIE
Hay4YHbIe MOHOIpa(pHueCKue UCTOYHUKH, HayyHble MyOJIMKAaluu B Nepuoandeckoil neyaru. 13
HUX MOXHO BBIIEIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JIOMOJHUTEIbHYIO H
JTUTEpaTypy Ui yrIIyOJISeHHOTO U3YYEeHUS AUCIUTLTHHBIL.

ITpu pabGote ¢ nuTepaTypoil HEOOXOAUMO YUYMTHIBATH, YTO UMEIOTCS Pa3IMUHbIE BHU[IbI
YTEHMSI, U KaXAbIH U3 HUX UCIOJIb3YETCS Ha ONPEEIICHHBIX TallaX OCBOECHUS MaTepuaa.

IIpeosapumenvHnoe YTeHNE HAIIPABICHO Ha BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHHOB
U IMOUCK MX 3HAYEHHs B CIIPABOYHOM JMTEparype. B 4acTHOCTH, IIpU YTEHMM YKa3aHHOU
JIUTEpaTypbl HEOOXOAUMO MOIPOOHEUIIMM 00Pa30M aHAIU3UPOBATH MOHATHSL.

Ck603H0€e umenue TIPEAINIONATacT NPOUYTEHNE MaTepHualia oT Havana J10 KoHia. CKBO3HOe
YTEHUE JINTEPaTypbl U3 MPUBEJCHHOIO CIIMCKA J]a€T BO3MOXKHOCTh CTYAEHTY C(HOpPMHUPOBAThH
CBOJI OCHOBHBIX MOHATUH U3 U3y4aeMOl 001acTu U CBOOOIHO BIAJETh UMH.

Bvibopounoe — Ha000pOT, UMEET 1IEJIbI0 MOUCK M 0TOOp MaTepHaia. B pamkax J1aHHOTroO
Kypca BBIOOpOYHOE UTEHHME, KakK CI0co0 OCBOEHHMsS COJAEp)KaHUS Kypca, JOJKHO
HCI0JIb30BaThCS IIPU MOANOTOBKE K MPAKTUYECKUM 3aHATUSAM I10 COOTBETCTBYIOIUM pa3jeiiaM.

Ananumuueckoe umenue — 3TO KPUTHYECKUH pa300p TEKCTa € IOCIEAYIOIIMM €ro
KOoHCTIeKTHpoBaHUeM. OCBOeHHE yKa3aHHBIX MOHATHH Oyner Hamboisee 3(h()EeKTHBHBIM B TOM
cllyyae, eclId IIPU YTEHUH TEKCTOB CTYJIEHT OyJeT 3a/1aBaTh K 3TUM TEKCTaM BOIIPOCHL. HacTp u3
3THX BonpocoB chopmynupoBana B POC B nepedne BOMpocoB ajsi codecenoBanus. [lepeueHp
9TUX BOIIPOCOB OrPAHMYEH, MOITOMY Ba)XHO HE TOJBKO COJEP/KaHUE BOIPOCOB, HO CaM
MIPUHLIMIT OCBOCHHUS JIUTEPATYPhl C IOMOIIIbIO BOIIPOCOB K TEKCTAM.

Llenbto uzyuaroweco yTeHUs SABISETCA TIyOOKOE M BCECTOPOHHEE NOHUMaHUE y4eOHOH
nHpopmanuu. EcTh HECKOJIBKO TPUEMOB U3y4arOIIEro YTECHHS:

1. UreHue no ayiropuTMy mpeamnoaraer pazoneHne vHQopmauu Ha OJOKH: Ha3BaHHUE,
aBTOP; MCTOYHHUK; OCHOBHas HJes TEKCTa; (akTHUECKUH MaTepHuaj; aHajlu3 TeKCTa IyTeM
COIIOCTABJICHUS UMEIOLIUXCS TOUEK 3PEHUs IO pacCMAaTPUBAaEMbIM BOIIPOCaM; HOBHU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CJIECIYIOIINN alrOpUTM:

—  ME/UIEHHO MPOYUTATh TEKCT, CTAPAsACh MOHATH CMBICI U3JI0KEHHOTO;
—  BBLACNUTH KJIIOYEBBIE CIIOBA B TEKCTE;
—  IIOCTapaThCs MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOIIMI 3aMbICEN aBTOPA.

3. IlpueM Te3upoBaHus 3aKiIr04aeTcs B (OPMYIMPOBAHUHU TE3UCOB B BUJE MOJOKEHUH,
YTBEPXKICHUH, BEIBOJIOB.

[loaroroBka Kk SK3aMeHy JOJDKHA MPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOIO MaTepHala,
MaTepHaia MpakTUYECKUX 3aHATUN ¢ 00s3aTeNbHBIM 00pallleHHeM K OCHOBHBIM y4eOHUKaM I10
Kypcy. OTO TO3BOJUT UCKIOYUTh OWIMOKM B NOHMMaHHWU MaTepuanga, OOJEerduT ero
OCMBICJIEHUE, IPOKOMMEHTHPYET MaTEpHUal MHOIOYMCIEHHBIMH IPUMEPAMHU.
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8. Mameputmmo-mexnuuecxoe obecneuenue 0uCl(ul’lJ1qul

8.1. Tpebosanus k mamepuarbHO-MEXHULECKOMY 0DecneyeHu
Jns peanuzauuu pabouedl mporpamMmbl JAUCHUIUIMHBI  HMEIOTCS  CIIEUAbHbBIC
IIOMEILEHUs JJI1 IPOBEACHUS 3aHATUHN JIEKIIMOHHOTO U CEMHHApCKOI0 THUIA, IPYIIOBBIX U
MHUBUAYAIBHBIX KOHCYJIbTALUH, TEKYIIETr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTECTAllNH, a TAKXKE
IIOMEILIEHUsI I CaMOCTOATENbHOM  pabOThl M IMOMEIIEHUs s XpaHEHUs U
poUIaKTUYECKOTO o0CITyKHUBaHUS 000py10BaHUSI. CreuunanbHble MOMEIIEHUS
YKOMIUIEKTOBAHbI CIIEHUAIM3UPOBAHHON MeOeNbl0 M TEXHUYECKUMHU CpelCTBa OOydeHus,
CIIy>KalllUMU JJIsl IpeCTaBiIeHus nHopManuy O0JIbIION ayAUTOPHH.
Jns  npoBeneHMs  3aHATHM  JIEKUMOHHOTO THUIIA HMEIOTCA  JIEMOHCTPALMOHHOE
o0opy0oBaHNE U yueOHO-HATJISTHBIC TTOCOOUSI.
[Tpu npoBeeHNH 3aHATHI JTEKIIMOHHOTO/ CEMUHAPCKOTO THIIA 3aHATHIA UCTIOJIb3YIOTCS:
JIUYEH3UOHHOE NPO2PAMMHOe 0becneyeHue:
- Ilponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoamnucka (Open Value Subscription);
AnTuBHpycHOe nporpammuoe odecnieuenne Kaspersky Endpoint Security CtannapTHbiit
Russian Edition;
€80000HO pacnpocmpansemvie NPOCPAMMbL:
— Academic MarthCAD License - maTemMaTH4ecKOe MPOrpaMMHOE OOECIICUCHHE,
KOTOpPO€ TIO3BOJIICT BBIMOJHATh, AaHAJIM3UPOBATh BAKHEHIINE WH)XEHEPHBIC
pacueTsl 1 0OMEHUBATHCS UMU;
—  WinZip nns Windows - mporpaMM AJist CKaTUs U PacliakoBKU (ailyioB;
— Adobe Reader myist Windows — nporpamma jutst urenust PDF ¢aiinos;
— Far Manager - KOHCOJbHBINA (PailIOBBIA MEHEIKep ISl OMEPAIMOHHBIX CHCTEM
cemerictBa Microsoft Windows.
[Ipn ocymecTBieHnn o0pa3oBaTENBbHOIO Mpoliecca CTYACHTAMM U IPENoAaBaTeIeM
UCIOJNIL3YIOTCS Clieyrommue UHGOpMalMOHHO crpaBouHble cucteMbl: DBC «AUlIudpOykc»,
OBC «KoncynbranT cryaenra», CIIC «Koncynbrant mmoc», CIIC «"apanty.

Cneyuanusuposannoe komnviomepnoe obecneuenue OUCHUUNIUHDL:
1. LAMMPS - Molecular Dynamics Simulator

https://lammps.sandia.gov/
- HCIIOJIb3YeTCsl HAMM B PEKMME MapajieIbHOro MPOrpaMMUPOBAHUSI HA MHOTONIPOLIECCOPHBIX
BBIYHCIIUTENBHBIX KIIACTEpax;
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
- CTaHJApTHBIN MeXAyHapoJHbll naker MoHTte-Kapino MonenupoBaHus IpOXOKACHUS YaCTHI
gepe3 BEILECTBO;
3. PARMA - mnaker mporpamMm pacué€ra CHEeKTpPOB KOCMHYECKHX Jyded B armocdepe:
HEYTPOHOB, TPOTOHOB, aib(a-4acTULl, MIO-ME30HOB, TaMMa KBAaHTOB, DJEKTPOHOB H
MO3UTPOHOB (coTpyanndectBo ¢ FODY, npod. Mansiuesckuii B.C.)
4. XokoHoB M.X., TinsueB B.b. IlporpamMMHBIN KOMIUIEKC pacueTa M3JIy4EHHs 3apsaa IpU
ka"amupoBaHuu "ARR.FOR". CBuaerenbcTBo 0 rocyJapCTBEHHON PETUCTPALMK NPOTrpPaMM
it OBM Ne 2015661450 ot 28.10.2015

B Hayuneix nenax nomumo C++ Hamu mupoko ucnoib3dyercs FORTRAN (Fortran
PowerStation Bepcus: v4.0 PROFESSIONAL EDITION).
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8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL O UHBATUOO8 U TUY C 02PAHUYEHHBIMU
B03MONCHOCMAMU 300DOBbS

JIJIst CTyIEHTOB C OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JIOPOBBSI CO3/IaHBI CIICIIUATBHBIE
ycinoBus Juisi TosrydeHus: oOpazoBanusa (ayn. 145 I'K). B memsx mocTymHOCTH TOJSydeHHS
BBICIIETO 00pa3oBaHus 1O 0Opa3oBaTelbHBIM TIporpaMMaM WHBAIHJIAMH W JUIAMH C
OTrpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI YHUBEPCUTETOM 00ECIIeUNBACTCS:

1. AnpTepHaTuBHas Bepcus o¢uIUaTbHOrO caiita B cetn «MHTEpHET» UIA
C71a00BUIAIINX;

2. J1Jis MHBAJIUIOB C HAPYIIECHUSMU 3peHHUS (CI1a00BUISIINE, CIICIIBIC)

- TMPUCYTCTBHE ACCHCTEHTa, OKa3bIBAIOLIEr0 OO0ydaromeMycss HEoOXOIUMYI0 MOMOIIb,
NyONMMpOBaHKUE BCIYX CIPABOYHOW WHQOpPMAIMH O PACIHMCAHUW y4EOHBIX 3aHSATHH; HAIUYUC
CPEICTB JJsi YCWUJICHHS OCTaTOYHOTO 3peHusi, OpaillieBCKoW KOMIBIOTEPHOW TEXHUKH,
BUJICOYBEIMUUTENICH, TMPOTpaMM HEBU3YAIBHOTO JIOCTyNa K HWH(OpPMANHUU, MPOTrpamMm-
CHUHTE3aTOPOB PEUr M JPYTHX TEXHUYECKUX CPEJCTB MpueMa-nepeadyn yueOHoN HHpopMaIiu
B JIOCTYMHBIX (pOpMax Ui CTYJICHTOB C HAPYIIICHUSIMU 3PCHUS,

- 33/IaHUA JUISI BHITIOJTHEHUS Ha 9K3aMEHE 3aUUTHIBAIOTCSI ACCUCTEHTOM;

- TUChMCHHBIC 3aJIaHUs BBITIOJHSAIOTCS HAa Oymare, HaJUKTOBBIBAIOTCS ACCHCTCHTY
oOy4aromumcs;

3. I8 MHBAIWIOB M JHI] C OTPAHHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS IO CIYXY
(cmabocnplianuye, rayxue):

- Ha 3a4ere/dK3aMeHe NPHCYTCTBYEeT AaCCHUCTCHT, OKAa3bIBAIOIIUH  CTYJICHTY
HEOOXOMMYI0 TEXHHUYECKYI0 TMOMOIIb C YYE€TOM WHAMBHAYaAJIbHBIX OCOOEHHOCTEH (OH
MIOMOTaeT 3aHATh paboyee MECTO, MEePEABUTaThCs, MPOYUTATh U O(QOPMHUTH 3aJaHHUE, B TOM
YHCIIe 3aMUChIBAsl MO/ TUKTOBKY);

- 3a4eT/7PK3aMCH MMPOBOUTCS B MUCBMEHHOUN (opMme;

4. Jlngd MHBAIUIOB W JIUIl C OTPAHHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbS, HMMEIOIIHUX
HapYIICHHUSI OMOPHO-JIBUTATEIILHOTO ammapara, CO3JaHbl MaTepUATBHO-TEXHUICCKUE YCIOBHS
o0ecrneunBamIIre BO3MOXXHOCTh OECIPENSITCTBEHHOIO JOCTyNa OOYyYarommxcs B ydeOHbIE
MTOMEIIECHUS, OOBCKTY MUTAHUS, TyaJIeTHbIC W JPYrde TMOMEUICHUS YHUBEPCHTETa, a TaKKe
npeObIBaHUS B yKa3aHHBIX MOMEMICHUAX (HAJIM4YUE PaACIIUPEHHBIX JBEPHBIX IPOEMOB,
MOpYYHEHN U IPYruX MPUCTIOCOOIEHU).

- TIMChMEHHBIC 3aJ]aHMsI BBHIMOJHSIIOTCS Ha KOMIIBIOTEPE CO CIeHUaTM3UPOBAHHBIM
MIPOrPaMMHBIM 00€CIICYCHUEM TN HAIMKTOBBIBAIOTCS ACCHCTCHTY,

- 10 JKEeTIaHUIO CTYACHTA SK3aMeH MPOBOJUTCS B YCTHOU (hopMme.

OO0yuaromuecs: W3 4YWCIa JHI C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH  3JI0POBBS
o0ecriedeHbl ANEeKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamMu B ¢GopMax, aJanTHPOBAHHBIX K
OTPAaHHYEHUSM UX 3JI0POBBSI.
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B pabouyt0 MPOrpaMmy Mo JTUCLHUIUIMHE «ATOMHAs CTPYKTYpa HAHOCHCTEM 110 HAIPaBIICHUIO
noarorosku 03.03.02 — ®wu3uka; Ha

Hpuioxenne 1

JIMCT NBMEHEHUWH (JIONTOJTHEHUI)

y4eOHBIN TOJT

IlepeyeHb BHOCUMBIX

Neni/m daemenT (myHkT) PIT/ . . Mpumeuanue
H3MeHEeHUil (0N0JIHeHMi)
OOcyxneHa W pPEKOMEHJOBaHa Ha 3aceJaHuu Kadeapbl TEOPeTUUYECKON W
SKCIIEPUMEHTAIbHON (PU3UKHU MPOTOKOI No or" " 20 T
3aBenyromuii kadeapoit /
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IMpunoxenue 2

Pacnpenesienue 6a/JI0B TEKYIIEr0 U py0e;KHOT0 KOHTPOJIS

Nen Buo xonmpons Cymma 6annos
/n Obwan cymma | 1-1 mouka 2-a mouka | 3-amouka
1 Ilocewenue 3auamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
2| Texywuii KoHmponv: 00 30 bannos 0o 10 é. 2o 10 é. 0o 10 é.
Omeem Ha 5 eonpocos om000l56. | om00do56. om0 00 5 6. | om0 0o 5 6.
ITonHb1il npaBUIbHBINA OTBET 1o 15 dammoB 50. 50. 50.
HenomnHsli npaBUIbHEIN OTBET ot 3 1015 6. otl 10 5 0. or17056.| or11050.
OTBeT, cofepKaluii HETOYHOCTH, OITUOKH 00. 00. 00. 00.
Boinonnenue CamMocmoameIbHbIX
3a0anuil (peutenue 3a0au, Hanucanue
peghepamos, doknad, ycce ) om000156.| om00056. |om00056 |om0oo56
1| Pybesicunlit KoHmpow 00 30 6annos 0010 6. 00 106. 0010 6.
TECTHPOBaHHUE ot 0- 10 126. | ot 0- 10 46. | ot 0- 10 46. | ot 0- mo 46.
KOJUTOKBUYM or0m0 186.| or0m066.| or0m066.| or 010 606.
Hmozo cymma mekyuiezo u
PY6exrcHo20 KOHmMpOa 0o 706annos 00 236. 00 236 00 246

IlepBelii 3Tan (0a30Bblii)ypoBeHb) — OLICHKA
«Y/J0BJIETBOPUTEILHO»

He MeHee 36 0.

He menee 12 6.

He menee 12 6

He meHee 12 6

Bropoii 3Tam (NpPOABMHYTBHI)ypOBeHb) —
OLIEHKA «XOPOILI0»

menee 70 0.
(51-69 6.)

menee 23 0

menee 23 0

menee 240

Tpetuii 3Tan (BbICOKHMII YPOBEHb) - OLIEHKA
«OTJIMYHO»

He menee 70 0.

He menee 23 6.

He menee 23 6

He MeHee 246
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[Tpunoxxenune 3

KpI/ITCpI/II/I OLICHKH KadyeCTBa OCBOCHUA NTUCHUIIIINHBI

Bannsr
N . | Pe3ymprar .
(periTuHTOBOM TpeboBanus ypoBHIO C(HOPMHPOBAHHOCTH KOMIICTCHIIUN
OCBOEHUS
OIICHKH )
3auTero OOygaronuiicst OCBOWJI 3HAHUS, YMEHUS U HABBIKH BXOJISIIUE B
(6e3 COCTaB KOMIIETEHIIUH:
IIKC-1.1 Cnocobnocmb  ucnonv3o8ams  COBPEMEHHblE
POy PHI . .
62-70 Memoobl UCCTEe008AHUSL CBOUCTE KOHOEHCUPOBAHHBIX COCMOSHULL,
cravu
sauera) 1IKC-1.2 Cnocobnocmov npumensms noLyYeHHble 3HAHUS 0I5
ananuza u NPAKmMu4ecKoco UCNOJIL308AHUS ceolicme
KOHOEHCUPOBAHHBIX (ha3 U HAHOOOBLEKMOS.
3aureno (c O6yuarommiics nposiBisger komnetenuuu [IKC-1.1, [TIKC-1.2, Ho ne
. | B IIOJIHOM 00BEME BXOSIIUX B UX COCTAB JIEHCTBUI.
IpoLeypo o
36-61 can OO0yyaronuiicst MOXeT JOMYCTUTh HEKOTOPbIE HETOUHOCTH,
sauera) HEerpyObIe OMMOKH, 3aTPYAHATHCS B U3JI0KCHUHM MaTepHala, HO
MIPaBUJILHO OTBEYATh Ha 33J]JaBAEMbI€ €My BOIIPOCHI.
MmeHee 36
SauLia He 3auteHo | KommereHnuu He chopMHUpOBaHbI

«3aumeno»  BBICTABISAETCS OO0y4arolleMycs, IPOJEMOHCTPUPOBABIIEMY  IIOJIHOE,
BCECTOPOHHEE, OCO3HAHHOE IPaBUIIBHOE 3HAHUE NPOTrPaMMHOIO MaTepuana U U3JI0KUBLIEMY
OTBET JIOTMYHO, I'PaMOTHO, YOEOUTEIhHO, TOTOBOTO K JajbHEWNIEMy NpOopeCCHOHATLHOMY
COBEPLICHCTBOBAHUIO.

[Ipu oTBere OOywarommMiicss MOXET JOMYCTUTh HEKOTOpPBIE HETOYHOCTH, HETpyOble
OLIMOKH, 3aTPYAHATHCS B CAMOCTOSITEIbHOM H3JI0KEHUU MaTepuaa, HO MPaBUIbHO OTBEYaTh
Ha 33J1aBa€MbI€ €My BOIIPOCHI, B PE3YJIbTAaTE HABOAAIIMX BOIPOCOB C ITOMOIIBIO MTPENOIABATEIIS
UCHPABJIATH JONMYIUICHHbIE OIIMOKH U HETOUHOCTH.

«He 3aumenoy» MOXeT ObITh BBICTABICHO OOydaroieMycs, OOHapy>KUBIIEMY HEMOIHOE,
HEOCO3HAHHOE 3HAHUE Y4eOHO-IIPOrpaMMHOI0 Marepuana, JOIMYCKaloLleMy IrpyOble OMIMOKH,
HECIIOCOOHOMY CaMOCTOSITEIbHO U3JI0KHUTh OTBET Ha BOIPOC, OTBEUYAIOIIEMY HETIPaBHIBHO WIIH
HE JAI0IIEMy OTBET Ha 3aJaHHbIE BONPOCHI. J[eMOHCTpUpPYEMBIN ypOBEHb 3HAHHW HE MOKET
OBITh IPU3HAH JJOCTATOYHBIM JUIsI TPO(ECCUOHAIBHOM 1€ATEIbHOCTH.
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