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

Lenb kypca «ATOMHasI CTPYKTypa HAaHOCUCTEM) CBSI3aHA C aKTYaJIbHOCTBIO IIPUMEHEHUS
IOPUHUUIOB (U3MKM K PACKPBITUIO CTPOCHMS M CBONCTB HAHOYACTHII M HAHOCHUCTEM.
Hanocuctema cocTOMT U3 HaHOpa3MEpHBIX (a3, KOTOpbIE OO0pasylOT YIbTPaAUCIEPCHYIO
cucTeMy, 00JIaAaoNyt0 OOJIBIINM H30BITKOM CBOOOAHOHN NMOBEPXHOCTHOH 3Hepruu. Ilostomy,
cCHCTEMa IO CYTH HEpaBHOBECHas U OBICTPO pearupyeT Ha BHEIIHEE BO3JCHCTBHE, a 3aaada
IIPUMEHEHMS K Hell (U3NYeCKuX MPUHIMIIOB MAJIOPAa3MEPHBIX KJIACTEPOB U (a3 cinoxHa. BaxHo
TAaK)K€ OTMETHUTh BIIHUSHUE ATOMHOM CTPYKTYpbl KJIACTEPOB M MAJIOPA3MEPHBIX YacTUIl HaA
CBOWCTBA CHCTEMBI, a TaKXe Y4eT  pa3MEepHBIX A(PQPEKTOB TEIUIOBBIX, SMUCCHOHHBIX,
MOBEPXHOCTHBIX M JAPYTrUX CBOHCTB HAHOCHUCTEMBI. OTH (aKTOPHI MO3BOJSAIOT MOJIY4aTh
HAHOCHCTEMBI C 3apaHee 3alaHHbIMY CBOMCTBaMU.

AKTyaJllbHOCTh T€Mbl OOYCJIOBJIIEHAa KJIIOYEBOW pOJIbBIO YKa3aHHBIX SIBICHUH B
COBPEMEHHBIX TEXHOJIOTHUSX.

3aoauamu Kypca sagnaomca: HAYYUTb CTYJEHTOB IOHMMAaThb MEXaHU3MBbI IIPOLECCOB,
IIPOUCXOJAIIMX IIPU 00pa30BaHUM HOBBIX (a3 U MpH B3aUMOJCHCTBUU pa3iuyHbIX (a3, pu3mky
STHX TPOIECCOB, HW3YYUTh OCHOBHBIE METOJbI TEOPETUYECKOTO PACCMOTPEHHUsT MeX(a3HbIX
SIBJICHUH B IMCIIEPCHBIX CUCTEMAX.

2. Mecmo oucyunaunwv 6 cmpykmype OIIOII BO

Jucuumnuna b1.B.JIB.01.03 «ATomHasi CTpyKTypa HaHOCHCTEM» BXOAMT BapUaTUBHYIO
gacTh biokal ydeOHoro muana HampasiieHus moArotoBku_03.03.02 dusuka, npoduis «Dusuka
KOH/IEHCUPOBAHHOT'O COCTOSIHUS BEIIECTBAY.

BHe 3aBUCHMOCTH OT ypOBHS IIPOrpaMMbl, B pe3yJjbTaTe U3Y4eHMs] KBAaHTOBOIl TE€OpUHU
BaJICHTHOCTH OOYyYaroIIuecs JODKHBI IPUOOPECTH 3HAHMS, YMEHHS W HABBIKH, TPUMEHIEMbIC B
UX MocjenyomeM 00ydeHu! U NpopecCuOHaNbHOMN e TeTbHOCTH.

JlucuMIiiimHa MO3BOJUT PAaCIIMPUTh TEOPETUYECKYIO IMOATOTOBKY OakaiaBpa, MOTYyYUTh
MPAKTUYECKHE HABBIKH.

OcBoeHNE OCHOBHBIX TOJOXEHUH NAaHHON JUCHUIUIMHBI HEOOXOIUMO JUTS TIPOXOKICHHUS
NOPEJIUIUIOMHONM  MPAaKTUKM M HANUCaHWS  BBIIYCKHOM  KBalM(UKALMOHHOM  paboOThI
(OakamaBpcKoil pabOTHI).

3. Tpebosanusn Kk pe3ynomamam 0ce0eHus OUCYURIUHBL (MOOY)
[Ipouecc M3ydyeHUs] TUCIUIUIMHBI HANpaBjieH Ha (OPMUPOBAHUE DJIEMEHTOB CIIETYIOIINX
KOMIIETEHIIN:
ITKC-1.1 - cniocoOHOCTBIO MCIIOJIB30BaTh COBPEMEHHBIE METO/Ibl MCCIIEIOBAHUS CBOMCTB
KOHJICHCUPOBAHHBIX COCTOSIHUN;
IIKC-1.2 - ciocoOHOCTHIO TPUMEHSTD MOJIyY€HHbIE 3HAHUS JIJIS aHAJIW3a U TPAKTHYECKOTO
HCIIOJIb30BaHHUs CBOMCTB KOHJIEHCUPOBAHHBIX (a3 U HAHOOOBEKTOB.

B pe3yabTare 0cCBOEHUS TMCUMILINHBI 00yYAIOIMIACH 0JIZKEeH:

3HaTh:

- OCHOBHBIE METOABl TEOPETHUUYECKOTO PACCMOTPEHUS TEIIOPU3NIECKIX CBOWCTB
MaTepuajoB, BKJIIOYas  HAHOCHUCTEMBI, (U3UKY TMPOIECCOB  B3aUMOJCUCTBHUS (a3,
CHOCOOCTBYIONINX CO3JAHHUIO MAaTEPUAIIOB C 33JaHHBIMHU CBOWCTBAMHU

- pyHITaMEHTAJIbHBIC TTPUHITUIIBI, JISXKAIIHE B OCHOBE aTOMHOM CTPYKTYPBI HAHOCHUCTEM;

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

- OCHOBHBIE YpPaBHEHHUsI U BBIBOJBI KBAaHTOBOUW Teopuu (ypaBHeHue IllpemmHrepa, meTon
Tomaca-®epmMu, METO CaMOCOTJIACOBAHHOTO TOJIS, U JIp.);



- paszelnbl AUCHUIUIMHBL «MeToIbl MaTeMaTUYeCKOW (PU3UKN» U UMEEeT IpeCTaBIeHne 00
YPaBHEHMSX B YaCTHBIX ITPOM3BOAHBIX THIIa BOJIHOBOTO YpaBHEHUS U ypaBHeHuUs auddysuu (T.e.
runepOoINIEecKOT0 U NapaboInYecKOro THIIOB).

Ymers:

- cBoOomHO auddepeHIUpoBaTh U HUHTETPUPOBATH AJIEMEHTApHBbIC (DYHKIUH, HUMETb
IpeJCTaBIeHNUs 00 OCHOBHBIX CHEU(YHKIMIX U JUPPepeHNaTbHbIX YPaBHECHUSIX;

- ObICTPO JenaTh YMCIICHHBIE OICHKH IapamMeTpoB 3ajaud (MaciTabbl pacCTOSHUM,
SHEpPIruil U B3aMMOAEUCTBHS OT/IEIbHBIX aTOMOB U KJIaCTEPOB B CUCTEME);

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

- WCHOJb30BaTh 0a30Bble 3HAHMS W HABBIKM IS peIIeHHUs MPO(eCCHOHAIBHBIX 3a/ad,
cobmonas TpeOoBaHMd  MHGOPMALMOHHON  Oe30mMacHOCTH, B TOM  YHUCIE  3alLUThI
rOCyJ1IapCTBEHHOM TalHBbI;

- OPUEHTHUPOBATHCS B COBPEMEHHOM Hay4YHOH JInTEpaType Mo JaHHOU pobdiieMe.

Baagern:

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

0COOEHHOCTH UX CTPOEHMSI U CBOWCTB.

4. Copep:kaHye U CTPYKTYPa AMCHMILIMHBI (MOYJIs1)

Taonuya 1. Coodepicanue oucyuniunvl (MoOyis), nepeueHd OUEHOUYHBIX CPEOCmeE u
KOHMPOUPYEMbIX KOMNEmeHUull

Kon ®opma
KoHTpoM | - -
Ne HaumenoBanue pyeMoi y
Coz[epmalme pa3aejia €ro
pazneia pasnesa/Tema Komnerenum |
U (M1u ee oml‘p
4aCcTH)
1 2 3 4 5
1 Bsenenue Henu u 3anaun kypca. TepMuHoIIOrys, [IKC-1.1, |13,
OCHOBHBIE OIIPEEIECHUS U IIOHATUSA I[IKC-1.2 [PK, K
muctuminHel. CTpyKTypa Kypca.
PeliTUHrOBBIE MEPOIIPUATHS.
PexoMennyemas nureparypa.
2 OcHoBHbIE OcHoBHble xapaktepuctuku aucnepcHeix| ITKC-1.1, |A3,
XapaKTEPUCTUKU cucreM. Knaccudpukamus aucnepcHbix| IIKC-1.2 [PK, K

aTOMHOM CTPYKTYPBI [CHUCTEM 110 CTEIICHU JUCIIEPCHOCTH.

JUCIIEPCHBIX CUCTEM
OyHKIMS ~ paclpeneseHus YacTUll I10

pasMepam. FI/ICTOFpaMMa pacnpeaciCHus
YacCTHll 110 pasMepam.

OcobenHoctrn  (DU3UYECKUX  CBOWCTB
JUCIIEPCHBIX CUCTEM. Pa3mepnbie
3 dexTs bu3IIeCcKuX CBOMCTB
JUCIIEPCHBIX CUCTEM.




®da3oBrIc ®dazoBas nuarpamma ogHokomronentHou| TIKC-1.1, (I3,
JiarpaMMbl U cucteMbl. YpaBHeHusi paBHoBecus ¢a3z u| I[IKC-1.2 [PK, K
ypaBHEHUs MexX(pa3HbIX TpaHUI] B  JAUCIEPCHOU
COCTOSIHUS cucreme. TepMUYECKOE U XUMHUYECKOE

paBHOBecus ¢as.
CtpykTypa CrpykTypa rpanuilsl pazaena kpuctami-| [TIKC-1.1, (3,
Mex(}a3HbIX TpaHull |paciuiaB, xuiakoctb — map. Crpykrypa| IIKC-1.2 |PK, K
MaibIxX Qas. IpaHuIll KJIacTePOB U €€ 3aBHUCHUMOCTH OT

pa3MepoB.
O6pazoBanue VpaBHeHue paBHOBecHs (a3 MajbIX HKC-1.1, |13,
HAHOYACTHUIL U3 pPa3sMepOB U KIIACTEPOB, UX YACTHEIE IIKC-1.2 |PK, K
aTOMOB. YPaBHEHUE |cryyan. 3apoyk/ieHHE H POCT
paBHOBecH: (a3 HAaHOYACTHI U3 aTOMOB. Kiacrepsl, ux
MAJIBIX pasMCpOB. YCTOWYHUBOCT.
DNEeKTPOHHOE Dueprusi snekrpona B arome. YpoBuu| IIKC-1.1, (I3,
CTpoeHHe aToMOB,  |sHepruu. KsantoBeie umcna n u [.| TIKC-1.2 |PK, K
ypoBHU 3Hepruu U |CTpoeHHe 3IEKTPOHHOM 000JO0YKH aTroMma,
KBaHTOBBIC YUCNIA.  (KBAHTOBBIE COCTOSIHUS S, p, d, f 1 Ap.

I'u6puaM3aIus BOMHOBBIX (YHKIM. sp° —

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

Z=14). CrpoeHue aroma ymiepoja.

Pacripenienienne JIeKTPOHOB MO sTUCHKaM.
Tumel CBSI3U B OcHOBHBIE OCOOEHHOCTH CTPOCHUS [IKC-1.1, |43,
TBEPABIX TEJaAX: JIACTIEPCHBIX CUCTEM. THIIBI XUMUYECKOU IIKC-1.2 [PK, K
MOJIEKYJISIpHas, CBSI3M MEXAY aToMaMu. MoJekyinsipHasi,
WMOHHAs U WOHHAs U KOBAJICHTHASI CBS3H.
KOBaJICHTHAsl CBSI3H.
PasmepHbIe PazmepHsble 3¢ dexTsl mapaMeTpoB [IKC-1.1, |13,
3 EeKTHI CTPOEHUST |pelIeTKH, TEIIOTH (Ha30BOr0 MEepexo/a, I[IKC-1.2 [PK, K
Y CBOMCTB MOBEPXHOCTHOTO HATSXKEHUS, paOOTHI
HAaHOCHCTEMBI. BbIXOJa 3nekTpoHa. Kiaccuueckue u

KBAHTOBBIE pa3MepHbIe F(PPEKTHI.
T"'omorennoe u Pabota oOpazoBanus ¢aszbl, kputudueckut | [MKC-1.1, |13,
TETEPOreHHOE pasMep 3apoabiiia u sHeprus csazu mexay| IIKC-1.2 |PK, K
o0Opa30BaHMs HOBBIX |aTOMaMH. ATOMHOE CTPOEHHE MOJIEKYI,
¢as. KJIACTEPOB U HAHOCUCTEM.

! B rpade 4 npuBojATcs TIaHUpyeMble (OPMBI TEKYIIETO KOHTPOJIS: 3amura jaboparoproii pabortsr (JIP),
BeimoiHeHne Kypcosoro mpoekta (KII), kypcosoit pabortsl (KP), pacuerno-rpapumueckoro 3zamanus (PI3),
nomantaero 3amanus ([3) nammcanue pedepara (P), acce (3), xomnoksuym (K), py6exnsiii kontpons (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; CaMOCTOATENIbHAs paboTa cTyaeHTa 43
4acoB; 3aBepLIacTCs 3a4€TOM — 9 4acos.



CTpyKTypa AU CUMIIMHBI (MOAYJI) KATOMHASI CTPYKTYPAa HAHOCHCTEM))
Tabauya 2. Obwas mpyooemkocms OUCYunIuHsl cocmasasem 3 3awemuule eounuysl (108yacos)

Bun pabotst

pr,[[OCMKOCTB, 4acoB / 3aYETHBIX CIUHUIL

7 cemecTp BCETO
O01masi Tpy10eMKOCTh (B 3a4€THBIX eIHHUIAX) 108 108
KonraktHasi pa6ora (B yacax): 56 56
Jlexyuu (J1) 28 28
Ilpakmuueckue 3auamus (Cemunapcxue 3auamusi) 28 28

Jlabopamopuwie pabomut (JIP)

He npedycmompenvl

He npedycmompenwi

CamocrosiTesibHasas paGora (B 4acax), B TOM
4ucJie KOHTAKTHast padora:

PacuetHo-Tpaduueckoe 3aganne

He npedycmompeno

He npedycmompeno

Pedepar (P) He npedycmompen He npeoycmompen
Occe (9) He npedycmompeno | He npedycmompero
Kontponbnas padora (KP) He npeoycmompena | He npedycmompena
CaMocTosTEeIbHOE U3YUECHHE Pa3/IeIOB 43 43
Kypcogoit mpoext (KII), kypcoBast pabota (KP) He npedycmompen He npeoycmompen
[ToaroroBka U MPOX0OXKACHNUE TPOMEKYTOUHOM 9 9
aTTeCcTalluu

Bujx npomexyTo4HOI aTTecTalliu 3auer 3auer

Tabauya 3. Jlekyuonnwle 3ansamus

Tema

OCHOBHBIE TTIOHSATHSA U XAPAKTCPUCTUKH TUCICPCHBIX CUCTCM

MeTtoapl MOJIYYCHHU A JUCTICPCHBIX CUCTCM

1 paboThl 00pa3oBaHus HOBOH (a3l

1
2
3. | Mertonpl onpeieNieHNs CTETIEHN TUCTIEPCHOCTH HAHOCUCTEM
4. | T'oMoOreHHOE M TeTEpOreHHOE 00pa3oBaHue HOBOM (ha3bl. Kputndeckue pasmepsl 3apopleit

hd

paBHOBecHe

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

Mexannueckoe paBHOBecue (a3

JleeKThl KpucTaJUIMYECKON PENIeTKH, TPaHULIbI 3€pEeH

YpaBHeHue paBHOBecHs (pa3 MaJIbIX pa3MEPOB U €ro NPUMEHEHUS

0| o] = o

Jp.).

30HI0BBIE METOABI UCCIIEJOBAHUSI CTpOeHUs U cocTaBa nosepxHoctu (CTM, ACM, COM u

10. | YraeponHble HAHOTPYOKHU M (PyJsIepeHbl

Tabruya 4. Ilpakmuueckue 3anamus (ceMunapcKue 3auamus)

Ne n/m Tema

1. Benenne. OCHOBHBIE MOHSATHUS U XapaKTEPUCTUKU AUCTIEPCHBIX cucTeM. OOIue moHATHS
0 pa3mepHbIX 3¢ dekTax. OcobernHocTr cocTostHUS AucnepcHbIx cucteM (JIC). M30sIToK
MMOBEPXHOCTHOM dHEPruu. Y CTONYMBOCTD U DBOJIOIUS HAHOCUCTEM.

2. MeTo/1bl TOTyYEHHUS AUCTIEPCHBIX CUCTEM. MeXaHNYECKOe pa3pylICHHUE
(mucmieprupoBaHue), METO/I pellakcallii MEXaHUYECKUX HAIPSHKEHUM, 2IEKTPOB3PHIB,
METO/Ibl KOHJICHCAIIUH M3 MapoBOH (ha3bl, 3apOKICHHS M pocTa ¢as.

3. Meto/1bl OnpeeNIeHUs CTENEHU JUCIIEPCHOCTH HAaHOCUCTEM. DYHKIMS paclpeeICHUs




yacTull o pasmepaM. JlucrnepcuonHbli aHanu3. ['ucrorpammel.

I'omoreHnHoe 1 reTeporeHHoe oOpazoBaHue HOBOH (a3bl. Kputnueckue pazmepsl
3apojbliiei ¥ paboThl 00pazoBaHus HOBOM (ha3bl. PaBHOBecHs Maiopa3MepHbIX a3 u
MeX(a3HBIX TPAaHHII B TETEPOTEHHBIX CUCTEMAX.

OOmme paBHOBecus (a3 W Mex(a3HbIX TpaHUIl. TepMHUECKOe M XUMHUYECKOE
paBHOBecue (pa3. 3aBUCUMOCTH KOIPPUITUEHTA TEPECHIICHHUS] COOCTBEHHBIX TTAPOB OT
pasmepa (asbl.

Mexannueckoe paBHoBecHe (a3. [IepBoe 1 BTopoe ypaBHEHHS KaNIWLISIPHOCTH U UX
MIPUIIOKEHUS K PABHOBECHIO B TpeX(a3HOM cucTemMe TBepaas->KuaKas-razobas (asbl.

JleeKThl KpUCTaTNYECKON peleTKU, TpaHullbl 3epeH. [lonyuenue
HaHOKPHUCTAJUIMUECKUX MMOPOILIKOB, OCTPOBKOBBIX TJIEHOK. OnpeiesieHne SJHEPTUun rPaHMI]
3epeH.

YpaBHeHHE paBHOBeCHS (Pa3 MAIBIX Pa3MEPOB U €0 MPUMEHEHHS. Y paBHCHHE
Knaneiipona-Knaysuyca. Pasmepnsiii apexT remmeparypbl TpOHON TOUKH.

30HI0BbIE METOJIBI HUCCIEOBaHUsI CTpoeHHUs U coctaBa noeepxHocTH (CTM, ACM,
COM u gap.). YriaepoaHble HaHOTPYOKHM U (yJUiepeHbl — MONyYeHUE, CTPOCHHUE U
CBOMCTBA.

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

n/n

Tema

Tabnuya 6. CamocmosmenvHoe uzyieHue pazoenos OUCYUnIuHvl (Mo0yis)

BOHpOCBI, BbBIHOCHUMBIC Ha CaMOCTOATCIIbHOC U3YyUCHHNC

OcCHOBHbBIE XapaKTEpUCTUKU AMCIEPCHBIX cucteM. Knaccupukanus TUCHEPCHBIX CHUCTEM
(IC) mo cremeHu AMCHEPCHOCTH, IO arperaTuBHOMYy cocTosHHMio. Kiactepsl, ux
pazHoBuAHOCTH. DYHKIUS pacupelesieHds YacTUI] 1o pa3MepaMm. [ucrtorpamma
pacripesielIeHUs] YaCTUIl IO pa3MepaM (MUKpPO- U HAHOYACTHUIIbl, HAHOCUCTEMBI).

VYpaBHeHus paBHoBecHs Pa3 U Mek(Da3HbIX TPAHULL B JUCTIEPCHON cucteme. TepMuueckoe,
MeXaHHYeCKoe U XUMHUUecKkoe paBHoBecHs (a3. Pa3oBas Auarpamma 0 HOKOMIIOHEHTHON
TpexdaszHoii cuctemsl. TpoiiHas TouKa.

OcobeHHoCcTH (PU3NYECKUX CBOMCTB JUCIIEPCHBIX CUCTEM. Y CTOHYMBOCTD U POJIb
MTOBEPXHOCTHOI 3HEPruu U 1e(EeKTHOCTH YaCTHII.

[lepBoe ypaBHEHHE KAaIWJUIAPHOCTH U HEKOTOPHIE €r0 MPHUIIOKEHUSI. 3aBUCUMOCTD JIaBIICHUS
0T pa3zmepa. Bropoe ypaBHeHHe KanmuisspHOCTH. YacTHBIE Cllydan.

[oMorenHoe u rereporeHHoe 00pa3oBaHuUs HOBBIX (pa3. Paguycsl KpUTHYECKHX pa3MepoOB
3apojpliiieil. PaboThI mpy TOMOreHHOM ( M ) U T€TEPOreHHOM 00pa3oBaHUU HOBBIX (a3 (1

).

Crpoenue aroma. DHeprus >JIeKTpOHa B aToMe. YpoBHH sHepruu. KBanToBble yncna n u /.
CTpoeHue eKTPOHHOH 000JI0YKH aToMa, KBAHTOBbIE COCTOSIHUA S, p, d, [ 1 Ap.

VYpaBHeHHe paBHOBeCHs (a3 MaJIbIX pa3MEPOB U HEKOTOPBIE €ro npuMeHeHus. PasmepHeie
3¢ eKTh TeMnepaTyp TPOIMHON TOYKHU M IIABJICHUS MaJlopa3MepHOM (azbl.




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

KoneunsiMu pe3yiibTaTaM OCBOCHUA NPOrpaMMbl JUCHUIIIMHBI ABJIAKOTCA C(bOpMI/IpOBaHHLIe
KPUTEPUH <«3HATh», «YyMETb», «BJIAJETb», pACIUCAaHHbIE IO OTICIBHBIM KOMIIETCHLIUSM.
®opMHUpPOBAaHUE 3TUX KPUTEPUEB IPOUCXOAUT B TEUEHHME BCErO0 CEMECTpa IO ATalaM B paMKax
Pa3IMYHOIO BU/IA 3aHATUHA U CaMOCTOSITEIbHON pabOThI.

B xone nzyueHus JUCUMILIMHBI IPEyCMATPUBAIOTCS MEKYUUil, pyOedcHblii KOHMpPOoib U
RPOMEINCYMOUHAA AMMECM AU,

5.1. Oyenounvie mamepuanvl 011 mexKyuiezo Kouwmpoasa. lLlenv mexywezo KoHmMpons —
OLIEHKA pe3yNabTaToB paboTBl B ceMecTpe M obOecreueHHe CBOCBPEMEHHOH OOpaTHOM CBS3W, Ui
KOppeKIMHu OOyueHUsl, aKTUBU3ALMUU CAMOCTOSITENbHOM paboThl CTyneHTOB. OOBEKTOM TEKYIIETro
KOHTpPOJISI SBISIOTCA KOHKPETH3UPOBAaHHBIE pE3YylbTaThl 00ydeHHs! (yuyeOHbIE TOCTHIXKEHHS) IO
JTUCIUTIITNHE

Texywuii KOHMpPoOIbL YCIIEBAEMOCTH O0ECIEUNBAET OLICHWBAHUE XOJa OCBOCHUS TUCIUILIAHBI
«ATOMHAasi CTPYKTypa HaHOCHUCTEM» U BKJIIOYACT: OTBEThl HA TEOPETUYECKHE BOMPOCHI Ha
MPAKTUYECKOM 3aHITHH, PEIICHUE MPAKTUYECKUX 3a/1ay U BBIMOJIHEHHE 33JaHUN Ha MPAKTUYECKOM
3aHSTUH, CAMOCTOSITEIbHOE BBHITIOJIHEHUE WHIWBUIYAIbHBIX JOMAIHUX 3aJaHuil  (Hampumep,
pelieHue 3a1a4d) ¢ OT4eTOM (3aIMTOM) B YCTAaHOBICHHBIM CPOK, HAlMCaHUE JOKIAA0B, pedepaTos,
3cce, JUCKYCCUU.

OneHka KayecTBa TMOJATOTOBKM HAa OCHOBAaHHWM  BBIMIOJHEHHBIX 33/JIaHUN  BEJETCS
npernojaBaresieM (¢ OOCYXACHHEM pe3yibTaToB), OaJIbl HAYUCISIFOTCS B 3aBUCHMOCTH  OT
CII0)KHOCTH 3aJaHHUSL.

5.1.1. Bonpocst no memam oucuunaunvl (konmpoaupyemote komnemenuuu IHKC-1.1,

IIKC-1.2)

KosstokBuym Ne 1

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

2. OCHOBHBIE XapaKTEPUCTUKH JUCTIEPCHON CUCTEMBI.

3. Krnaccudukanus aucrnepcHbIX CUCTEM IO CTENEHH TUCIEPCHOCTH.

4. OyHKIUA paclpeAesieHds YacTUll 10 pasMepaM. I'ucrorpamma pacrnpeneiacHus 4acTUll
10 pasMepam.

5. O KBa3uyCTONYMBOCTH HaHOCUCTEM. Posb N30BITOYHOM MOBEPXHOCTHOM SHEPIUU.

6. Oco0eHHOCTH (U3UYECKUX CBOMCTB JAUCHEPCHBIX cHcTeM. Pa3mepHbie 3ddexTs
(bU3NYECKUX CBOMCTB JTUCTIEPCHBIX CUCTEM.

7. dazoBasg JauarpaMMa OJHOKOMIIOHEHTHOM CHCTeMBbl. YpaBHeHue Kitanelipona-
Knaysnyca. TpoiiHast Touka.

8. OcHOBHbBIE OCOOEHHOCTH CBOWMCTB JUCHEPCHBIX CHUCTEM. YCTOHYMBOCTH U pa3MEpHbIE

3¢ exThl GPU3NKO-XUMHUYECKUX CBOUCTB.

KosnokBuym Ne 2

1. Crtpoenue aroma. DJIEKTPOHHBIE CIIOW W mojcion. KBaHToBbIe uncna n,/, m; u s U UxX
B3alMOCBS3b.

2. CrtpoeHue 371eKTPOHHOM 000JI0YKH aTOMa, KBAHTOBBIE COCTOSIHUA S,p,d,f U JIp.

3. VYpaBuenune Ulpenunrepa, BosHoBas ¢yHKuMA. [IIOTHOCTH BEpOSTHOCTH KBAaHTOBOTO
COCTOSIHUSI.

4. ATOMHO-CHJIOBasi MHKPOCKOIHUS. YCTPOMCTBO, MNPUHUMIN pPAabOTBl U IMPHUMEHEHHE.



OcobenHocTH (U3NYECKUX CBOMCTB JUCHEPCHBIX cUcTeM. PasMepHbie 3pQexTsl puznyeckux
CBOMCTB JTUCHEPCHBIX CUCTEM.
5. I'omorenHoe obpa3zoBaHue HOBOM (pa3wl. Pagmyc KpUTHYECKOTO pa3Mepa.
6. I'ereporennoe oOpa3oBanue HOBOM (pa3bl. Paguyc kpuTuueckoro pazmepa.
W, (r)Pabora roMOreHHOro 06pa3oBaHus HOBOU (asbl .
MeToabl nony4eHHust HaHOYacTHIl. MexaHu4ecKoe pa3pylieHue (IUCIeprupoBaHue).
0. Bupl pazmepHbix 3¢ (heKToB PU3nUecKuX CBOWCTB HAaHOCHCTEM. [IpumMephl.

KosutokBuym Ne 3

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

2. MoMeHT umIybca U SHEPruu JIEKTPOHA B aTOME. Y POBHU DHEPIHH.

3. DHeprus MEKTPOHA B aTOME BOAOPO/IA.

4. OHeprus EeKTpPOHa B aTOMax LIEJIOYHbIX METAJIIIOB.

5. Panuanbras BoHOBas pyHKIMsA. KBaHTOBBIC YHICHa 7, [, m; M KX B3aUMOCBSI3b.

6. OpOuThI 371€KTPOHOB B aTroMe. KBaHTOBBIE COCTOSAHUA S,p,d,f.

7. VYpaBuenune Ulpenunrepa, BomHOBas ¢GyHKuusA. [IIOTHOCTH BEPOSATHOCTH KBAHTOBOTO
COCTOSIHUSL.

8. VYrinoBas BoJHOBas PyHKIUS.

9. [TonspHas BoaHOBas (GYHKLHUS.

10.  AsumyranbHasi BOJHOBas (PyHKLHS.

Kpumepuu popmupoeanusn ouenok (oyenusanus)

YcTHBIHM onpoc ABIsETCS OAHUM U3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHMM 00ydarouerocs
0 JUCUUIUIMHE. Pa3BEPHYTHIM OTBET CTYJEHTAa [OJKEH MpEeACTaBiIsATh COOOH CBS3HOE,
JIOTMYECKU TIOCJIEZIOBAaTEIbHOE COOOILIEHHE Ha 3a/JaHHYI0 TeMy, IOKa3blBaThb €ro yMEHHE
MIPUMEHSTh ONPEEIICHNUS.

B pesynbTare ycTHOro ornpoca 3HaHUS, O0Y4aroLIErocs: OLEHUBAIOTCA MO CIEAYIOLIeH
HIKae:
5 6anoB, CTaBUTCS, €CIU O0yYarOIIHiCs:
1) MIOJIHO M3JIaraeT U3y4eHHbI MaTepua, Ja€T MpaBUIbHOE ONPEIEICHHOE OHATUH;
2) oOHapyKuMBaeT IOHHUMaHHWE MaTepuaya, MOXKET OOOCHOBAaTb CBOM CYXKACHUS,
MIPUMEHMUTDH 3HAHUS HA NPAKTHKE, IPUBECTU HEOOXOAUMbIE TPUMEPHI HE TOJIBKO MO YYEOHUKY,
HO U CaMOCTOSITEJIBHO COCTaBJICHHBIE;
3) u3jlaraeT MaTtepuan IOCJIEOBATEeIbHO U MPAaBUIBHO C TOYKM 3PEHUS HOPM
JUTEPATyPHOTO S3bIKA.
3-4 OGamna, craBUTCS, e€ciAM OOydaroIIMHCA MJa€T OTBET, YAOBIETBOPSAIOIIUNA TeM XKe
TpeOOBaHUAM, UTO U Ui Oamna «1», HO nomyckaeT 1-2 omuOKu, KOTOpPBIE CaM K€ UCTIPABIISET,
u 1-2 HeouéTa B MOCIEI0BATEILHOCTH U SA3BIKOBOM O(DOPMIIEHUH U3J1araeMoro.
1-2 Ganna, craBuTCs, ecnu oOyyaromuiicss oOHapyKMBaeT 3HAHHE M TMOHUMAaHHWE OCHOBHBIX
MOJ0KEHUH JaHHOM TEMEI, HO:

1) M3NaraeT MaTepuai HEeTOJIHO U JIOMYCKaeT HETOYHOCTH B ONPEACTICHUH MOHSITHI;

2) HE yMEeT JIOCTaTOYHO TIyOOKO U JIOKa3aTeahbHO OOOCHOBATh CBOM CYXKIACHHUS U
MIPUBECTH CBOU TIPUMEPHL;

3) W3JIaraeT MaTepual HEMOCIeIOBAaTeIbHO ¥ JOMYCKAeT OIMUOKH B  S3BIKOBOM

o opMIIEHUHU U3TIaraeMoro.
0 OammoB, cTaBHUTCS, €ClW OOydJarouuics OOHApY)XKMBAaeT HE3HaHWE OONbIIeH YacTh
COOTBETCTBYIOIIETO pa3jelia H3y4aeMoro MaTepuaa, J0mycKaeT OmuoKy B (hOpMyITHpPOBKE.
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bamner «5», «4», «3» MOTYT CTaBUTHCSI HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 3a
paccpeloTOYeHHBI BO BPEMEHH, T.€. 32 CyMMY OTBETOB, JAHHBIX CTYACHTOM Ha MPOTSKEHUU
3aHATHS.

5.1.1. Ouenounvie mamepuanvl 011 6bINOJIHEHUA pedhepama no Oucyuniune «Amomnas
cmpykmypa nanocucmemy (konmpoaupyemsie komnemenyuu IIKC-1.1, IIKC-1.2):

IIpumepnvie memst pechepamos

1. MOMEHT uMITyJIbCca U SHEPTUH JIEKTPOHA B aTOME. Y POBHU SHEPTUH.

2. DHeprus 3JeKTpOHA B aTOME BOJIOPOa

3. OcHOBHBIE XapaKTEPUCTUKH TUCTIEPCHBIX cucTeM. Kitaccuukanus quCepCHbIX CUCTEM
(C) no creneHu AUCIEPCHOCTH, [0 arperaTUBHOMY COCTOSIHHIO.

4. Knactepsl, uX pa3HOBUJIHOCTH. DYHKITUS pacpeIeieHUs] YaCTHIL 10 pa3Mepam.
5. 'ucrorpamma pacnpeziesieHus: 4acTUIl o pa3Mepam (MUKPO- U HAHOYACTHIIBI,
HaHOCHCTEMBI).

6. 30H10BBIE METO/IbI UCCIIEIOBAHUSI CTPOEHUS U COCTAaBa MOBEPXHOCTH

7. YriepoaHble HAHOTPYOKH | (yJUIEpEHbI — MOTyYeHUE, CTPOCHHE U CBOICTBA.

8. ATOMHOE CTpOEHHE MOJIEKYJI, KJIAaCTEPOB U HAHOCHCTEM.

Memoouueckue pexomenoayuu no Hanucanuio pegepama

Pegpepam — TpPOIYKT CaMOCTOSATENBHOW PaOOTHI CTYAEHTA, MPEACTABISAIOMINNA COO0M
KpaTKOe M3JI0KEHHE B MUCbMEHHOM BUJE MOJYYEHHBIX PE3yJIbTaTOB TEOPETUYECKOTO aHATU3a
onpeeIeHHON Hay4dHOU (yueOHO-MCCIIeIOBATEIbCKON) TEMBbI, TJI€ aBTOP PAaCKPBIBACT CYTh
UCCIIEeTyeMOl MPOOIeMbl, TPUBOIUT PA3IUYHBIC TOUKH 3PEHHS, a TAKKE COOCTBEHHBIE B3IJISAIbI
Ha Hee.

N3noxeHHoe MOHUMaHME pedepaTa Kak LETOCTHOIO AaBTOPCKOTO TEKCTa ONpejesser
KpUTEpPUM €ro OLIEHKH: HOBHM3HA TEKCTa; OOOCHOBAHHOCTh BBIOOpAa HCTOYHHMKA; CTENEHb
PaCKpBITUS CYIIHOCTH BONPOCa; COOIOIeHHS TPeOOBaHUH K 0(OPMIIEHUIO.

Tpebosanus k pegpepamy: Ob6muii 066éM pedepata 20 nuctoB (mpudrt 14 Times New
Roman, 1,5 unrtepsan). Ilons: BepxHee, HIXKHEe, TpaBoe, JieBoe — 20MM. AQ3aIHbIN OTCTYH —
1,25; PucyHKH JOJDKHBI CO3/1aBaThCsl B MUKJIMYECKUX peJaKTOpax WM Kak pucyHOK Microsoft
Word (crpynnupoBaHHbIif). Tabmuisl BBIIOIHATE TaONMUYHBIME suelikamMu Microsoft Word.
CkaHupoBaHHE PHUCYHKOB M TabnuI] He jAomnyckaercs. BripaBHuUBaHuEe TekcTa (M0 IIMPHUHE
CTpaHMIIbI) HEOOXOJIUMO BBIMOJIHATh TOJBKO CTAHJAPTHBIMH CIIOCOOAMH, @ HE C MOMOILBIO
npoOenoB. Pa3zmep TekcTa B pucyHKax u Tabiuiax — 12 Kerib

OO0s3aTenbHO HaNUYKE: COoepKaHUs (CTpYKTypa paboThl C yKa3aHMEM pa3fesioB M MX
HayaJlbHbIX HOMEpPOB CTpPaHUIl), BBEACHMS (AKTyaJIbHOCTh TE€MbI, 1€Jb, 3a/layM), OCHOBHBIX
pas3zienoB pedepara, 3aKiI0YeHUs (B KPaTKOM, PE3IOMHPOBAHHOM BHJI€ OCHOBHBIE MOJIOKEHUS
paboThl), COUCKA JUTEPATyphl C yKa3aHUEM KOHKPETHBIX MCTOYHUKOB, BKJIIOYas CCHUIKM Ha
HNuTepHeT-pecypcesl.

B TekcTe cchlika Ha MCTOYHHMK JeiaeTcss MyTeM YKa3aHus (B KBaJpaTHBIX CKOOKax)
MOPSAAKOBOTO HOMEpPA LUTHPYEMOM JMTEpAaTypbl M 4epe3 3alATyl0 — ILUTHPYEMBIX CTpPaHHILI.
Ypoesenv opucunanvnocmu mexcma — 60%

Kpumepuu oyenxu pepepama:

«omauunoy (5 0anIoB) CTaBUTCS, €CIIM BBINOJIHEHbI BCE TPeOOBaHUS K HANUCAHUIO U
3ammrTe pedepara: obo3HaueHa mpobdiiemMa U 000CHOBaHA €€ aKTyalbHOCTb, CAETaH KpaTKUil
aHaJIM3 PA3IMYHBIX TOYEK 3PEHMs] Ha paccMaTpUBaeMyro NpobiieMy M JIOTUYHO H3JI0KEHA
cOOCTBEHHAs! MO3UIMs, CPOPMYIUPOBAHBI BHIBOJBI, T€Ma PAaCKphITa MOJHOCTHIO, BBIIEpXkKaH
o0beM, coOmrofieHbl TpeOOBaHUS K BHENTHEMY O(GOPMIICHUIO, JaHbI MPAaBWJIbHBIC OTBETHl HA
JONOJTHUTENbHBIE BOMpPOCHl. OOyuaromuiics NposBUI HHULMATHBY, TBOPYECKHH IOAXOL,
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CIOCOOHOCTh K  BBIMOJHEHHUIO CIOXKHBIX 3aJaHUl, OPTraHU3aIMOHHBIE CIIOCOOHOCTH.
OTmevaercsi ClIOCOOHOCTbH K IMMyOIMYHONM KOMMYHHKAIMU. JJOKyMEHTAaIUs TIPE/ICTAaBICHA B CPOK.
[TomHOCTBIO O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHUSIMU

«xopowoy (4 Gamna) — BBIIIOJHEHBI OCHOBHBIC TpeOOBaHMs K pedepaTy M ero 3aiure
BBITIOJIHEHBI, HO TpPU 3TOM JIOMYIIEHBl HENOYETHl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTU B
U3JIOKCHUM MaTepualla; OTCYTCTBYET JIOTMYECKas IIOCIIEOBATEIILHOCTh B CYXKICHHSAX; HE
BbIIEpKaH 00BEM pedepara; MMEIOTCS yIyIleHus B O(OpPMIICHHWH; Ha JIOTOJHUTEIbHBIC
BOTIPOCHI TPH 3aIIUTE JaHbl HEMOJHbIE OTBETHl. OOydaromuiics JOCTATOYHO TOJHO, HO 03
WHUIMATUBBI U TBOPUYECKUX HAXOAOK BBHIMOIHUI BO3JIOKEHHbIE HAa HETO 3a/1aud. JJoKyMeHTaIus
MPEJCTaBIICHA JOCTATOYHO MOJHO U B CPOK, HO C HEKOTOPBIMH HeopaboTKaMu

«yooenemeopumenvruoy (3 0Oajina) — HUMEIOTCA CYHUIECTBEHHbIE OTCTYIUIEHHMSI OT
TpeboBaHui K pedepupoBaHuio. B dacTHOCTH, TeMa OCBENICHA JIHIIb YaCTHYHO; TOIMYIICHBI
(akTHUecKkre OMmMOKU B COICPIKaHUM pedepaTa WM IPU OTBETE Ha JIOTIOJIHUTEIBHBIE BOTIPOCHI;
BO BpeMs 3allUThl OTCYTCTBYeT BbIBOA. OOyyaroumuiicss BBIMOTHWI OOJBIIYIO 4YacTb
BO3JIOKEHHOW Ha Hero pabothl. JlOmyIIeHBl CyIIEeCTBEHHBIE OTCTYIUICHHUS. JlOKyMEHTaIlus
C/IaHa CO 3HAUUTENBHBIM Oro3aaHueM (0omnee Henenn). OTCYTCTBYIOT OT/AETIbHBIE (hPArMEHTHI.

«neyoosnemeopumenvroy (Menee 1 Oamma) — Tema pedepata HE PACKpHITa,
OoOHapyKUBAETCsl CYIIECTBEHHOE HEMOHMMaHUE MpobieMbl. O0ydaromuiics He BBIMOIHUII CBOU
3aJa4d WM BBIMOJHUJ JIMIIb OT/AENbHBIC HECYIIECTBEHHbIE MOpy4YeHHs. J[OKyMeHTauus He
claHa.

5.2. Ouyenounvie mamepuanwl 013 pyoeHcHO20 KOHMPONA

PyOexxHbIi KOHTPOJb OCYILECTBJIAETCS IO Oojee MM MEHEee CaMOCTOATENbHBIM
pasnenaM — y4yeOHBIM MOJYJSIM Kypca M IPOBOAMUTCA MO OKOHYAHMM H3Y4YEHMsI MaTepuaia
MOJyJsl B 3apaHee yCTaHOBJIEHHOE BpeMs. PyOexXHbII KOHTpOJIb NPOBOAUTCA C LENBIO
OIIpEJICJIEHUs] KaueCTBa YCBOCHUSI MaTepuaa yueOHOro MOy B LienoM. B TedeHne cemectpa
MIPOBOJIUTCS TPU TAKUX KOHTPOJIBHBIX MEPONPHUATHS MO IpaduKy.

B kauectBe ¢opm pyOeKHOro KOHTPOJIS MOXKHO HCIIOJIb30BaTh TECTUPOBAHUE
(MMCbMEHHOE WJIM KOMIIBIOTEPHOE), MPOBEIEHUE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX paboT.
BoinonHsieMble pabOThl JOKHBI XPaHUTHCS Ha Kadeape Te4eHWH Y4eOHOro roja u IO
TpeOOBaHUIO TMPEAOCTABIATbCS B  YIpaBleHUWE KOHTposis KadectBa. Ha pyOexHble
KOHTPOJIbHBIE MEPONPUSITHUS PEKOMEHAYETCSI BBIHOCHUTH BECh NMPOTPaMMHBIA MaTepuain (Bce
paszensl) Mo TUCHUILIMHE.

KonTponbHas paboTa BKitodaeT B ce0s OJJUH TEOPETHUUECKUI BOIIPOC U pEIICHHE OHOMN
3aJ1a4H.

5.2.1. Ouenounvie mamepuanvi: Tunoevie mecmoegvie 3a0anus no OucyunIune
(xonmpoaupyvemovie Komnemenyuu IIKC-1.1, IIKC-1.2). Ioanwlii nepeuensv mecmogbix
3a0anuii npeocmaenerr ¢ JOUC — htip://open.kbsu.ru

Tecm — cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUM, IO3BOJIAIONIAS aBTOMAaTU3UPOBATH
MPOLIEAYPY U3MEPEHHS YPOBHS 3HAHUM M YMEHUU CTY/ICHTA.

IIpumepbl KoMnvLIOMEPHBIX MECHOB
(Bce TecThl cocTaBiieHbI aBTOPOM)

1. BasieHTHBIE AJIEKTPOHBI B aTOME YIJIepoa MPEeICTABIIOT CO00

-: Cucrtemy s-3JIEKTPOHOB
-: CucreMy p-3JI€KTPOHOB
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+: S-DJIEKTPOH U TPU P-dIIEKTPOHA
: S-3JIEKTPOH U JIBa P-3JIEKTPOHA
- S-3JIEKTPOH H P-3JIEKTPOH

2. pa3MepHOCTh TpadeHa

+:2

|

-0

-3

3. TonmuHa rpadeHa paBHa

-: 1 Hanometp

-: 10 HaHOMETpOB

+: 1 anrcrpem

-: 0,1 anrcrpem

4. Y3en A umeet B BbIOpaHHOM Oa3uce (rofyOble CTPENKH) KOOPAHUHATHI

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

4: Ha pucyHke nokasaH
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+: ATOMHO-CHJIOBOII MUKPOCKOII

-: bamKHEenoJIbHBINA ONTHYECKUI MUKPOCKOIT
- CKaHUPYIOLUHI TYHEIbHBIH MUKPOCKOII

- DJIEKTPOHHBIN MUKPOCKOT

5. AMiuatyna paccestHus B 1 GOpHOBCKOM MPHUOJIMKESHUH TPEICTABICHUS B3aUMOICHCTBUS
paBHa (kK - HyMepyeT HaYalbHOE KBAHTOBOE COCTOSIHHUE)

t
= ()= [V, (0)de
0
t .
= (0= [V (e de
0
1§ :
< (O =— [V (@) dr
ify
1 -
+ V== j v, (D) dr
if 0

Kpumepuu ghopmuposanusn oyenoxk no mecmoevim 3a0aHusm:

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

(4 Gamma) — momy4arT OOydYaromMecs ¢ TPaBHIBHBIM KOJIUYECTBOM OTBETOB Ha TECTOBBIC
Borpochkl — 70-89 % ot 061iero oobemMa 3a/laHHbIX TECTOBBIX 3aJaHUM;

(3 6amma) — momy4arT oOydYaromMecs ¢ TPaBHIBHBIM KOJIUYECTBOM OTBETOB Ha TECTOBBIC
BoIpochl — 50 —69% ot 0611ero 00beMa 3aJaHHBIX TECTOBBIX 3aJaHUM;

(2 6amma) — momy4arT OoOydYaromMecs ¢ TPaBHIBHBIM KOIUYECTBOM OTBETOB Ha TECTOBBIC
Borpockl — MeHee 30-49 % oT ol1iero o6beMa 3aJaHHBIX TECTOBBIX 33JIaHUMN.

(1 Gamn) — momyyaroT oOydYaromuecs C MPaBHIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl — MeHee 10-29 % ot ol1iero o6beMa 3aJaHHBIX TECTOBBIX 3aJIaHUMN.

5.3. Ouenounvie mamepuanvl 0151 RPOMENHCYMOUHOU AmMmecmayuu.

Llenpr0 TPOMEXKYTOYHBIX AaTTECTALMK IO AWCLUIUIMHE SBISETCA OLIEHKAa KadecTBa
OCBOEHHUSl AMCHMIUIUHBI oOydaromumucs. IIpomexxyTouHas arrectanusi IpeaHa3HaueHa s
OOBEKTUBHOTO MOATBEPKJIEHHUS U OLICHMBAHHS JOCTUTHYTBIX DPE3YJIbTAaTOB OOYYEHHs IOCIe
3aBEPIICHUs] M3y4YeHUs AUCHUIUIMHBL. OCYIIECTBIAETCS B KOHIE CEMECTpPA W IMPEICTaBISAET
coOOH WTOTOBYIO OILIGHKY 3HaHMW 1O JAUCHUIUIMHE B BHJE TMPOBEJICHHUA HK3aMeHa.
[IpomexyTouHas arrectanusi MOXKET MPOBOJUTHCA B YCTHOM, MUCbMEHHOW ¢opme, U B dopme
TecTupoBaHus. Ha mpoMexyTodyHylo arTecTanuto orBoautcs 10 30 6amios.

Bomnpocel, BBIHOCMMBIE HA 3a4€T
(koumponupyemote komnemenyuu IIKC-1.1, IIKC-1.2)
OcCHOBHBIE XapaKTEPUCTHKHU IUCIEPCHBIX cucTeM. Kiaccudukaius AUCIepCHBIX CUCTEM
10 CTENEHU AUCIEPCHOCTH.

OyHKIMS pacHpeesieHusl 4acTUll Mo pa3MepaM. ['McTorpamMma pacrpeeieHnsl YacTHIl
10 pa3Mepam.
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12.
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14.
15.
16.
17.

18.
19.

20.

OcobeHHOCTH (PU3MUECKUX CBOWCTB JUCIIEPCHBIX CHCTEM. YCTOHYHMBOCTH M POJIb
MOBEPXHOCTHOM SHEPrUU U 1e(PEKTHOCTH YACTHII.

®da3oBas JuarpaMmma O,I[HOKOMHOHGHTHOﬁ CHCTCMBI.

VYpaBHeHust paBHOBecwst (a3 M MeX(pa3HBIX TpPaHHUI B JHCIEPCHOM CHCTEME.
Tepmudeckoe u XUMUYECKOE paBHOBECHS (a3.

VYpaBHeHUs paBHOBECHS (a3 MaJIbIX pa3MEPOB U €r0 YaCTHBIC CITydYaH.

OOpa3oBanue HaHOYACTHI] U3 aTOMOB. KitacTepsl, MX yCTOWYHBOCTb.

ITomorenHnoe oOpa3oBanwe HOBOU (a3el. Pabora oOpaszoBanuss ¢Gasel W paanyc
KPUTHYECKOTO pa3Mepa.

I'ereporenHoe oOpa3oBanue HOBOHM ¢aszpl. Pabora oOpasoBaHust (a3el U paguyc
KPUTHYECKOTO pa3Mepa.

OcCHOBHBIE OCOOCHHOCTH CBOWCTB JUCIIEPCHBIX CHCTEM. YCTOHYMBOCTH M Pa3MEpHbIC
3¢ dexTh PU3NKO-XUMHUECKUX CBOMCTB.

VYpasuenwue Llpenunrepa 1 CTaMOHAPHOTO COCTOSIHUS, BOJHOBAST (DYHKIIHS.

CTpOCHI/IC aroma. 9Hepl"I/I$I QJICKTPOHA B aTOMC. ypOBHI/I OHCPIuu. KBanToBEIC Uncna n u
L.

CrpoeHue dIEKTPOHHOM 000I0YKH aToMa, KBAHTOBEIE COCTOSIHUS S, p, d, f 1 1p.

Tubpuu3anus BOJTHOBBIX QYHKIUH. sp’ — cBasu. CHy, anma3(z=6), kpemuuii(Si, z=14).

Crpoenue aroma yrnepoaa. Pacnpenenenue 3eKTpoHOB 1O slYeKaMm.

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

Tumnsl cBsi3u B TBepAbIX Tenax. KoBanenTHas cBsi3b. CBA3M: KPEMHHM, Te€pMaHUii, anmas u
zp.

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

[IpuHUMIBI TOCTPOEGHUS DJICKTPOHHOW KOH(UTYpallid aroMa: MHUHHMYM OHEPTHUH,
npuHumn [laynu u npasuno Xysna. [pumepst: N(Z=7); Ti(Z=22).

ATOMHOE CTPOEHHE MOJIEKYJ, KJIaCTEPOB U HAHOCUCTEM.

Kpumepuu ¢popmuposanus oyeHok no npomerncymourol ammecmayuis.:

Jlist monmydeHus 3a4eTa, KOTOPBIM 3aKaHYMBACTCS M3y4YCHHE JUCIUILIMHBI B CEMECTpE,
CTYIEHTY HeoOX0oaAuMO uMeTh He MeHee 61 Oamna. Eciau mo uToram Tekymiero u pyoexHOro
KOHTPOJISI YCIIEBA€MOCTH CTYJAEHT HaOpan OamioB B mpenenax 36 < (Srex + Spys) <61, TO oH
JOTycKaeTcs K caaye 3aueta. [lo utoram caaum 3adera OH MOXKET MOBBICUTH CyMMY OalioB 70
61 (ue 6omee), HEOOXOIUMBIX JIJISl TIOJIYUCHHUSI 3a4eTa.

6. Memoouueckue mamepuansl, onpeoenaouiue npoyedypvl OUeHUGAHUA 3HAHUIL, YMEHUI,
HA6bIK06 U (U1u) onvima desmenbHOCmu

MaxkcumanbHast cymma (70 OanioB), HaOupaemasi CTYZAEHTOM [0 AUCHUILIMHE BKIIOYAET
JIB€ COCTaBJISIOIIHE!

— nepsas cocmasnsoujas — OIEHKA PETYISPHOCTH, CBOEBPEMEHHOCTH W KadecTBa
BBITOJIHEHUSI CTYJACHTOM Yy4eOHOM pabOThl MO M3YYEHHUIO NUCIUIUIMHBI B TEUCHHE MepHoja
M3y4YeHUs TUCIUIUIMHBI (CeMecTpa, WM HECKOJbKHX ceMecTpoB) (cymma — He Oomnee 70
6amtoB). bamibl, XxapakTepHu3yroye ycreBaeMoCTh CTYJICHTa M0 AUCIUILTHHE, HAOUPAIOTCS UM
B TEUEHHUE BCEro Mepuoja oOydeHHs 3a U3yUEHUE OTACIbHBIX TEM U BBIOJHEHHE OTIEIBHBIX
BHJIOB PaloT.

— emopaa cocmasnAlowas — OIEHKA 3HAaHUW CTyJeHTa 1O pe3yjibTaTraM
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MIPOMEXYTOUHOM aTTecTanuu (00mas cymma He 6osnee 61 — Gana).

Kpurepuem onenkn ypoBHA cHOPMHPOBAHHOCTM KOMIIETCHIMH B paMKax y4eOHOI
JTMCUUIUIMHBI «ATOMHAsi CTPYKTYpa HAHOCHCTEM) SIBJISICTCS 3a4eT.

B mepuox mOAroToBKM K 3a4eTy CTYISHTHI BHOBb OOpamialorcsi K y4eOHO-
METOAMYECKOMY MaTepUally U 3aKpEIUIIOT IPOMEKYTOYHBIC 3HAHMUS.

[ToaroroBka o0y4aromierocs K 3a4eTy BKIIOYACT TPH dTara:

— caMmocTofATeNbHasi padoTa B TEUEHUE CEMECTPA;

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

— TOATOTOBKA K OTBETY HA BOIPOCHI [ 3a4eTa.

IIpy moaroroBke K 3aueTy OOydaromUMCs LEJIeCOO0pa3HO HCIOIb30BaTh MaTEPUAlIb
JeKINH, Y4eOHO-METOIMYECKHE KOMIUICKCH, HOPMAaTHBHBIE JOKYMEHTHI, OCHOBHYIO H
JOIOJHUTEbHYIO JIUTEPATYPY.

Ha 3auer BbIHOCHTCS MaTepuaid B o0beMe, MPEAYCMOTPEHHOM pabodell MporpamMmoii
y4eOHOH TUCIMITIMHEI 32 CEMECTp. 3a4eT MPOBOJUTCS B MMCbMEHHOM / yCTHOU (opme.

[Ipn mpoBeneHnM 3adeTa B NMHUCBMEHHOW (YyCTHOH) (hopMe BeAyLIM NpernoaaBaTeib
COCTABIISICT SK3aMEHAI[OHHBIE OMJIETHI, KOTOPhIE MOTYT BKIJIIOUYAaTh B CE0S: TECTOBHIC 3aaHMS;
TEOPETHYECKHE BOMPOCHI; 33Ja4d WM cUTyauud. PopMyTHMpOBKAa TEOPETUUECKHX 3aJaHHH
COBIAAaeT ¢ (HOPMYIUPOBKOW MEPEYHS BOMPOCOB HA 3a4eT, TOBEICHHBIX 1O CBEICHUS
crynenroB. Conep)kaHHE BOIPOCOB OJHOTO OwieTa OTHOCUTCS K Ppa3IMYHBIM paszieiam

MPOrpaMMBbI € TeM, YTOOBI O0JIee MOTHO OXBATUTh MaTeprall y4eOHOU TUCIUILIAHEI.
B ayautopuu, rae mpoBOAMTCS YCTHBINA 3a4eT, TOMKHO OAHOBPEMEHHO HAXOIUTHCS HE
Ooiee AecATH CTYIACHTOB Ha OAHOTO NpenojaBareis. Ha moarotoBky orBera Ha Owuier

orBoautcs 40 MUHYT.

[Ipu nmpoBeneHn: MUCHbMEHHOTO 3a4eTa Ha paboTy OTBOAMUTCS 10 60 MUHYT.
Pe3ynbrar ycTHOTO MIIM MTUCBMEHHOTO 3aueTa BhIpaXkaeTcsl OalliaMH.
Taonuya 7. Pezynomamol 0céoenus yuedHoul OUCYUNIUHDL, HOONEXHCAU{Ue NPOBEPKe

Buo ouenounozo
Pe3ynomamut Mamepuana,
OcHogHble noKazamenu OUeHKuU
odyuenus obecneuusarouiue
pe3yibmamoeg ooyuenus
(Komnemenyuu) dopmuposanue
KomnemeHnuui
I[IKC-1.1 CnocobeH | 3nameo Tumossie
HCIIOJIb30BaTh CyTb 33124 aTOMHOUH CTPYKTYPBI OIICHOYHEIE
COBpPEMEHHBIE HAHOCHUCTEM U METOJbI IPOBEICHUS MaTepuabl 1Jis
METO/IbI HAyYHBIX UCCIICOBAHUN B 3TOW 00JIACTH B YCTHOT'O OTIPOCa;
HCCIICIOBAHUS cdepe IKCIIepUMEHTAIBHBIX U THIIOBBIC TECTOBEIC
CBOWMCTB TEOPETUICCKHUX (DU3MUSCKUX MCCICIOBAHUN | 3aJIaHus;
KOHJCHCHUPOBAHHBIX C TIOMOIIIbIO COBPEMEHHON TPUOOPHO 0a3bl | MPUMEPHBIE TEMBI
COCTOSTHUI (B TOM 4HCII€ CI0KHOTO (PU3NYECKOTO pedeparos;
o0opynoBaHus) 1 MHPOPMAIIMOHHBIX THUIIOBBIC
TEXHOJIOTHI ¢ Y4€TOM OTCUYESCTBEHHOTO H OIICHOYHEIE
3apy0eKHOTO OTbITa MaTepuabl K
3a4€Ty.
Ymemo OneHoOYHBIE
Hcnonb30BaTh NOHUMAaHKHE 3aKOHOB MaTePHAIIBI JIS
OTIPEICIISAIONINX AaTOMHYIO CTPYKTYPY CaMOCTOSTEIIbHOM
HAaHOCHUCTEM JJISI PA3BUTHS CITIOCOOHOCTH paboOTHI TUTIOBBIE
MPOBOANTH HAYYHBIC UCCIICIOBAHUS B OTOM | TECTOBBIE 3a/IaHUS
00J1aCTH PKCTIEPUMEHTAIILHBIX U
TEOPETUUECKHNX (DU3MUECKUX MCCIETOBaHUN
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C TIOMOUIBIO COBPEMEHHOM MPUOOPHOIA Oa3bl
(B TOM YHCIIE CIIOKHOTO (PH3UIECKOTO
00opyoBaHust) 1 HHPOPMAITMOHHBIX
TEXHOJIOTUH C y4ETOM OTCUECTBEHHOTO U
3apyOexHOro ombITa. Mcmonp30BaTh
MaTeMaTHYECKUE METOIbI, 3aKOHBI TEOPHU
BEPOSITHOCTEH, KIIACCHYECKOW MEXaHUKHU H
KBaHTOBOU TEOPUU JIJIsl PEILICHHSI
KOHKPETHBIX 33]1a4 OIpe/ICIICHHS
CTPYKTYpPbI HAHOOOBEKTOB

Bnaoempw

MeTtogamMu CTaTHCTHYECKOW (PU3HKH,
TEPMOJUHAMHUKHN ¥ KBAHTOBOW MEXaHHUKHU
JUTSL OIIPEICIICHHUSI aTOMHON CTPYKTYPBI
HAHOCHCTEM, a TAK)KE METOJJaMH
CIIOCOOHBIMU TIPOBOJIUTH HAYyYHbBIE
UCCJICIOBAHMS B M30paHHOM 00JIaCcTH
AKCIIEPUMEHTAJILHBIX U (MJIH)
TEOPETUICCKHUX (DU3MUECKUX MCCIIETOBAHUI
C TIOMOIIIbIO COBPEMEHHON TPUOOPHOI 0a3bl
(B TOM 4HCII€ CI0KHOTO (PU3NYECKOTO
o0opynoBaHusi) 1 UHPOPMALIMOHHBIX
TEXHOJIOTHI ¢ Y4€TOM OTCUYECTBEHHOTO H
3apy0eKHOTO OTbITA.

MPUMEPHBIC TEMBI
pedepaToB

IIKC-1.2 Cnocoben
MPUMEHSITh
HOJ'Iy‘-ICHHBIG 3HAHUS
JUUIS aHAIIM3a U
MPAKTHIECKOTO
HCIIOJIb30BaHUS
CBOICTB
KOHJCHCUPOBAHHBIX
¢$a3 1 HAaHOOOBEKTOB

3namo

- OCHOBHBIE METOJIbl TEOPETUYECKOTO
PAcCCMOTpPEHHS TEMIOPU3UUECKUX CBOWCTB
MaTepHuaos, BKJIFOYAst HaHOCHUCTEMBI,
¢u3uKy mpoleccoB B3auMojeHcTBus (a3,
CIOCOOCTBYIOIIUX CO3JIAaHUI0 MaTEepHalioB C
3aJIaHHBIMH CBOMCTBaMU;

- (yHZaMeHTalbHBIE  TPUHIUIIBL,
JeXKale B OCHOBE AaTOMHOW CTPYKTYpPHI
HaHOCHUCTEM;

- pazmensl  oOmed  Gusuku
MOJIEKYJISIpHAsl U aTOMHasi (PU3HKa;

- OCHOBHBIC€ YypaBHEHHUS W BBIBOJBI
KBaHTOBOU Teopuu (ypaBHenue llpenunrepa,
METO/T Tomaca-depmu, METO/T
CaMOCOTTIACOBAHHOTO OIS, H JIP.);

KakK

Tunossie
OLICHOYHBIE
MaTepuabl 1Jis
YCTHOT'O OIIpOCa;
TUIIOBBIE TECTOBBIE
3a/laHus;
MIPUMEPHBIE TEMBI
pedepartos;
TUIIOBBIE
OLICHOYHBIE
MaTepuaibl K
3a4éry.

Ymemo

- CBOOOJTHO muddepeHpoBatb U
UHTETPUPOBATh  AJIEMEHTapHble (YHKIUH,
UMETh  TpejAcTaBlIeHUs 00  OCHOBHBIX
cnendyHKIUsIX U AuddepeHnnanbHbIX
YPaBHEHHUSIX;

- OBICTpO JenaTh YHCJICHHBbIE OLIEHKH
napaMeTpoB 33/1a4M (MaclITadbl pacCTOSHUH,

SHEPrUid W B3aMMOJCHCTBHS  OTACIBHBIX

dTOMOB 1 KJIACTCPOB B CI/ICTGMC);

OreHouHbBIE
Martepuaibl st
CaMOCTOSITETbHOHN
paboThI TUTIOBBIE
TECTOBEIC 3aJJaHUS

17



- BBIOMpATh CIIOCOOBI ONPEENICHUS
apaMeTpoB, XapaKTePU3YIOIINX
B3aUMO/ICHCTBHS PA3INYHBIX (a3.
Bnaoemso IIPUMEPHBIE TEMBI
OCHOBHBIMH IOJOXEHUSIMU pedeparon
TEPMOJUHAMUKH, PU3UKA JUCTIEPCHBIX
CHCTEM, HAHOCHUCTEMbI U OCOOEHHOCTH MX
CTPOEHUS ¥ CBOMCTB.

Peanuzarus komnerenuuid [IKC-1.1, TIKC -1.2 B onpenenéHHoil cTeneHy OCHOBaHA Ha
WCIIOIb30BaHUK TIpedepeHIuii MHOrosieTHero cotpyaandectBa KbI'Y ¢ Bemymmmu MuUpoBbIMEU
LEHTpaMHy, TakuMu Kak Opxycckuil yHuepcuteT ([lanus, cm.biuie), HanuonansHas ®epmu
naboparopust CHIA, IIEPH, I'akyreit yausepcurer, Tokuo.

Takum 00pa3om, BBINOJHEHHWE THUIOBBIX 3aJlaHUM, TPEACTABICHHBIX B pazaeie S
«OLeHOYHbIE MaTepHalibl [UIsi TEKYIIero M pPyOeKHOro KOHTPOJIA YCIIEBAEMOCTH H
MIPOMEXKYTOUYHON aTTECTAIMKUY TTO3BOJIUT 0OCCTICUUTD:

IIKC-1.1 CnocobHocms ucnonvb308ams co8peMeHHble Memoobl UCCAeO08AHUSL CEOLICNE
KOHOEHCUPOBAHHBIX COCMOSAHULL

1IKC-1.2 CnocobHocms npumensams noiydenHvle 3HaHus 08 AHAIU3A U NPAKMU4eCcKo20
UCNOIL308AHUS CEOUCE KOHOEHCUPOBAHHBIX (a3 U HAHOOOBLEKMOS.

7. Yueono-memoouueckoe obecneuernue oucyuniunol
7.1. Hopmamueno-3axonooamenvHbie akmul
1. [Ipukaz MunoOpHayku Poccuiickoit ®enepanuun 7 asrycra 2020 1. Ne 891,
3apeructpupoBad B Munrocte P® 24 asrycra 2020 r., peructpanuonsslii Ne 59412,

7.2. Ocnosenas numepamypa

1. Ceprees H.A. ®usuka HaHOcHcTeM [DnekTpoHHBIN pecypc]: MmoHorpagus/ Ceprees H.A.,
PaGymikun J1.C.— DaexTpoH. TekcToBble faHHbie.— M.: Jloroc, 2016.— 192 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/66410.html.— 3BbC «IPRbooks»

2. CuHTe3 M ONTHYECKHE CBOMCTBA KBAaHTOBBIX TOUEK [ DIEKTPOHHBIN pecypc]: METoANYECKHe
yKa3aHUs K JJabopaTopHBIM paboTaM/ — DJIEKTPOH. TEeKCTOBbIC JaHHble.— Kazanb: Kazanckuit
HAlMOHAJIbHBINA UCCIIE0BATEIbCKUN TEXHOIOTMYECKUN yHUBepcuTeT, 2016.— 32 c.— Pexum
nocryma: http://www.iprbookshop.ru/62669.html.— 3BbC «IPRbooks»

3. ®enopoB A.B. ®u3uka 1 TEXHOJIOTUS TETEPOCTPYKTYP, ONTUKA KBAHTOBBIX HAHOCTPYKTYP
[DnexTpoHHEIH pecypc]: MmeToauyeckue pekoMmenaanuu/ demopos A.B.— DnekTpoH.
TekcToBble AaHHble.— CII6.: Yausepcurer U'TMO, 2009.— 59 c¢.— Pexum goctyna:
http://www.iprbookshop.ru/65340.html.— SBbC «IPRbooks»

4. Ycnexy HaHOMH)XXEHEpUH [DNIeKTPOHHBIN pecypc]: 2NeKTPOHHUKA, MaTepHalbl, CTPYKTYphI/
HaBuc JIxaitne [u ap.].— DaekTpoH. TekcToBbie nanubie.— M.: Texnocdepa, 2011.— 512 c.—
Pexxum noctyna: http://www.iprbookshop.ru/58869.html.— 3BC «IPRbooks»

5. Canosi A.I'. DHTpONUIAHBIE MOAETN MUKPO- U HAHOCTPYKTYP [DNEeKTpOHHBIN pecypc]:
yuebnoe nocooue/ Canosin A.I'., Epemuna .H.— DnexTpoH. TekcToBble naHHbIe.— Camapa:
PEABU3, 2010.— 80 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/10149.html.— 9bC
«IPRbooks»

7.3. [{ononnumenvnas rtumepamypa
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1. JleneneB A.H. ®usuka. B 5 ku. Ku.5. OcnoBbl kBanToBO#M (uzuku. M.:OU3MATIIUT,
2006.-248 c¢. www/studentlibrary.ru
2. CasenneB U.B.Kypc obmeii pusuku. B 3-x tr. T.3. KBantoBas ontuka. AtoMHas (pu3mka.
®usuka TBepaoro tena. MzparenwsctBo:"Jlawp", ISBN:978-5-8114-0632-6, 2011 r. 320 c.
(www.e.lanbook.com).
3. Mup wmarepuasioB u TexHoysioruid. HaHocucremHas TexHUKAa. MUpOBOE TOCTHIKECHHUE.
Co6opuuk ox pen. npod. Mansresa ILI1.. — Mocksa: Texnocdepa, 2008. — 432 c. (ar.cTp.)
4. A 1. Ilomoraitno, A.C. Pozen6epr, N.E. Ydnsauaa. Hanoyactuiel MeTauioB B moJUMeEpax.
M.: Xumus. 2000. — 672 c.
5. B.JI. CymM. OcHoBbl koutouaHou xumun. M.: M3a. “Axanemus”. 2006. — 240 c.
6. A.W. I'yceB. MeTonpl Moiay4eHUs] HAaHOPA3MEPHBIX MaTEpHUalOB, WU3/1-BO Ypanbckuih ['Y
ExarepunOypr. 2007 — 79c.
7. AU. I'yces, A.A. Pemnens. Hanokpucrannuueckue matepuansl. M.: @usmar. 2001. — 224 c.
8. C.H. 3agymkun, X.b. XokonoB. O6mue ycnoBusi paBHoBecus: ¢a3 U Mex(a3HbIX I'paHUI] B
MHUKpOTeTeporeHHbIx cuctemax. CO. “MeToapl HcClIeOBaHUS M CBOWCTBA MEX(pa3HBIX
rpanuny”. Kues: Haykosa [{ymka. 1977. — C.163-174.
9. I0.1. Tletpos. Knacrepsr u Mansie yactuiibl. M.: Hayka, 1984. — 124c.
10. FO.U. IlerpoB. ®uszuka maneix yactuu. M.: Hayka, 1982. — 320 c.
10. A.W. T'yceB. Hanomarepuaibl, HAaHOCTPYKTYpbl, HaHoTexHosoruu. — M: OU3MATIIUT.
2005.—-416c.
11. Cy3nanes N.I1. ®usznko-xumMusi HAHOKJIACTEPOB, HAHOCTPYKTYP U HaHOMAaTepuaiaoB. — M.:
KomKnwra, 2006. — 592 c.
12. Maromenos M.H. M3yueHue MexaTOMHOro B3auMMOJICHCTBHS, 00pa30BaHUS BAaKaHCUM M
camoauddysuu B kpuctamwiax. — M.: @usmatnut, 2010. — 544 c.
13. Pam6buau H.T'., bepe3kun A.B.®uznueckune u XMMHUYECKHE OCHOBBI HAHOTEXHOJIOTUN.-M.:
OU3SMATIINT, 2009. http://www.knigafund.ru/books/106038
14. Cadapanues I'.K. TBepabie pacTBOpsl Ha OCHOBE Kapouaa kpemuus. - M.: DUSMATIINT,
2011 r.-296 c. www/studentlibrary.ru.
15. Jlanmay JI. /., Jludmm E.M., Teopetnueckas ¢usuka T.3. KBanToBas Mmexanuka
(HepensTuBHCTCKas Teopus), "duzmatiut", 2011
16. Yeperko A.I'. dusuka koHAEHCHPOBaHHOTO cocTostHUS. YacTh 1. Kpucramis u ux
TEIUIOBBIE CBOMCTB [ DIEKTPOHHBIN pecypc]: yuebHoe nocodue/ YepeBko A.I'.— DieKTpoH.
TeKCTOBBIE JaHHbIe.— HoBocubupck: CHOUPCKU TOCYIapCTBEHHBIN YHUBEPCUTET
TeJeKOMMYHUKauil 1 uapopmaruku, 2016.— 81 c.
7.4. I[lepuoouueckue uzoanus (eazema, 6eCMHUK, OI01eMenb, HCYPHAT)

OtnenpHBIE CTAaThU TO JAHHOW TUCIUIUIMHE OMYOTUKOBAaHBI B Pa3NUYHBIX (PUINYECKUX

KypHasax.

7.5. Humepuem-pecypcol
[Ipy wW3ydeHWW TUCIMIUIMHBI CTYIACHTAM TIOJIC3HO TIOJB30BATHCSA  CIICAYIOIIMMH
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:

P NN
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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. CnpaBounas nipaBoBas cuctema «I'apant». URL: http://www.garant.ru.

2. CnpaBounas npaBoBasi cucrema «Koncynprantllmroc». URL: http://www. consultant.ru
IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(POPMALMOHHBIX 023 TaHHBIX,
K KOTOPBIM o0ecneuyeH gocTyn noab3oBarejasam KbI'Y (2023-2024 yu.r.)

Ne Haumeno- KparTkas xapakrepucTuka Anpec HaumeHoBaHue YcaoBus

n/ BaHMe caiita OpraHu3auuu- aocTyna

N | 3JIeKTPOHHO- BJIA/Ie/IbIIA;

ro pecypca PeKBH3HUTHI IOT0BOPa
1. Hayuynas OnexTp. 6ubnuorexa Hayunsix | http:/elib 000 «H2b» [Monub1it
3JIeKTpOHHas | myOnukauuii - okono 4000 rary.ru JInnensnonHoe JIOCTYII
ouéamorexka | mHOCTpaHHBIX U 3900 cornamenue Nel14830 ot
(HOBb OTEYECTBEHHBIX HAYYHBIX 01.08.2014r.
PODN) JKypHAJIOB, pedepaThl beccpounoe
myOnmkarwii 20 ThIC.
JKYpHAJIOB, a TAK)KE OITMCAHHS
1,5 MIIH. 3apyOeKHBIX U
POCCHIICKUX nuccepTaluii;
2800 pocc. KypHaJIoB Ha
0e3BO3ME3THOI OCHOBE
2. IBC 13800 n3manmii no BceM http://ww 00O «KoHCynbTaHT [NomHsrit
«KoHcyabTan | obnactsaMm 3HaHUH, w.studme CTY/ICHTa» JOCTYTI
T cTyeHTa» | BKJIrodaeT Oosee uem 12000 dlib.ru (r. Mockaa) (peructpar
Y4eOHMKOB U y4EOHBIX http://ww | Jloroop Ne750KC/07- | wus no IP-
nocoOwuit st BO u CIIO, 864 | w.medcol 2022 aapecam
HAaUMEHOBaHUH JKypHAJIOB U legelib.ru 07126.09.2022 1. KBI'Y)
917 moHOTpadwuii. AKTHBEH 10
30.09.2023r.
3. | «Qnektpon- | Komnexnust «Meauunaa (BO) | http://ww | OOO «Ilonurexpecype» | [lomHbli
Hasi I'SOTAP-Menna. Books in w.studme (r. Mocksa) JOCTYTI
ouomorexka | English (kauru Ha dlib.ru Jorosop Ne849KC/03- | (peructpan
TEeXHHYECKOT0 | aHTTTUHCKOM SI3BIKE)» 2023 ug o IP-
By3a» (QbC or 11.04.2023 r. agpecam
«Koncyiab- AKTHBEH 10 KBI'Y)
TaHT 19.04.2024r.
CTYACHTA))

4. | 9BC «JlaHb» | DJIEKTPOHHBIE BEPCUU KHUT https://e.] | OOO «2bC JIAHb» (r. [Tonubrit
BEJYIIUX U3aTCIbCTB anbook.co Cankrt-TletepOypr) JIOCTYTI
yueOHOM 1 HayYHOH m/ Jorosop Ne41EINI/223 | (peructpar
JUTEPATYypPHI (B TOM YUCIIE ot 14.02.2023 r. us no IP-
YHHUBEPCUTETCKUX AKTHUBEH 110 azpecam
W3aTeNbCTB), TAK U 15.02.2024r. KBI'Y)
3JIEKTPOHHBIE BEPCUH
MEPUOIUUECKUX U3TaHUH 10
Pa3IMYHBIM 00JIACTSIM 3HAHHH.

5. | Haumonaiabpn | OObeIWHEHHBIN 3JEKTPOHHBIN | https://rus ®DI'BY «Poccuiickas Hoctym ¢

asi JJIEKTPOH- | Kataior GOHJOB POCCUHCKHX neb.ru/ roCyJapCTBEHHAs AJIEKTPOHH
Hasi OMOIMOTEK, Comep KA OuOIHOTEKA oro
oudmorexka | 4 331 542 3neKTpOHHBIX Horosop YUTAIBHOT
PI'b JIOKYMEHTOB Nel01/HDB/1666-11 ot 0 3aya
00pazoBaTeILHOTO M HAYYHOTO 10.09.2020r. OuOIMOTEK
Xapakrtepa 0 pa3jInyHbIM Beccpounniit u KbI'y
OTpacisiM 3HaAaHUU
6. IbC 107831 myOnuKanuid, B T.4.: http://iprb 000 «Aii ITu DOp [Tomabri
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«IPSMART» | 19071 — yueOHBIX U3JaHHIA, ookshop.r Menua» JOCTYTI
6746 — nayunsIx nznanuii, 700 uw/ (r. Mocksa) (peructpan
KoJuteKIuH, 343 xypHana Horosop Ne75/EIl-223 | wus no IP-
BAK, 2085 aynnoun3ganuii. ot 23.03.2023 r. aapecam
AKTHUBEH 10 KBI'Y)
02.04.2024r.
7. 3bC TeMaTndeckas KOJUTCKITHS http://iprb 000 «Aii ITu Op [TomabIi
«IPSMART» | «Pycckuil sI3bIK KaKk ookshop.r Menua» JOCTYII
(Q0P PKH) | uHOCTpaHHBIIN» uw/ (r. Mockaa) (peructpan
WznaTenbckne KOMIEKITHH: http://ww | dorosop Nel42/EIl- ns 1o IP-
«3naroycty; «Pycckuii S3bIK. W.I0S- 223 aapecam
Kypcb»; «Pycckuii s3b1K» edu.ru/ ot 18.05.2023 r. KBI'Y)
(Kypcsr YMK «Pycckwuit 361k CPOK MpeOCTaBICHUS
CeroIHs» - 6 KHUT) JMLIEH3UH:
¢ 01.06.2023 o
01.06.2024
8. IBC OINEKTPOHHBIE BEPCUU https://ura |  OOO «DnekTpoHHOE [NomHbrit
«IOpaiiT» y4eOHOW ¥ Hay4HOM it.ru/ m3natensecTBo FOPAMTY JIOCTYII
aas CITIO JUTEpaTypBl U30ATEIHCTB (r. Mocksa) (peructparg
«Opaitt» ana CIIO u Hdorosop Ne305/EIl- us o IP-
3JIEKTPOHHBIE BEPCUU 223 ajgpecaMm
MEPUOIUYECKUX U3TAHUH TIO Ot 27.10.2022 1. KBbI'Y)
pa3audHBIM 001aCTSIM 3HAHUI. AxtuBeH 10 31.10.2023
9. 9BC Onextponubie Bepcun 8000 https://ura | OOO «2nekTpoHHOE [MonHbrit
«OpaiiT» HalMEHOBaHUH yueOHON 1 it.aru/ usnarenscTBo FOPAVITY JOCTYTI
aast BO Hay4YHOU JINTEPATYPHI (r. Mocksa) (peructparg
n3narenseTB «tOpaitTy ms JoroBop Ned4/EI1-223 us 1o IP-
BO u snexTpoHHBIE BEpCHU Ot 16.02.2023 1. azpecam
MEPUOIUYECKUX U3JAHUH TI0 AxtuseH ¢ 01.03.2023 KBI'Y)
Pa3INYHBIM O0JIACTSIM 3HAHHH. T.
1o 29.02.2024 r.
10.| Polpred.com. | O630p CMU Poccuu u http://polp 00O «Ilonmpen Hoctym o
Hosoctu. 3apy0exns. [lomHble TekcThl + | red.com CIIPABOYHUKU» IP-anpecam
00630p CMMU. | ananutuka u3 600 u3ganuii mo BesBo3mesano (6e3 KbI'Y
Poccusi n 53 orpacasm ouIHaTHLHOTO
3apy0ekbe JIOTOBOPA)
11.| Hpe3unent- | bomee 500 000 351eKTPOHHBIX http://ww OI'bY ABTOpH30B
cKas JIOKYMEHTOB 110 UICTOPUH w.prlib.ru «IIpesunenrckas aHHBIN
omoauorexa | OTeuecTBa, pOCCUKMCKOM ouodimoreka um. b.H. JIOCTYII U3
um. b.H. roCyIapCTBEHHOCTH, Enpninaay (r. CaHKT- OMOINOTEK
Eabuuna PYCCKOMY SI3BIKY U TIPaBY [Terepbypr) u (ayn.
Coryamenue ot Nell5, 214)
15.11.2016r.
beccpounnbiii
Memoouueckue ykazanus no nPo8eodeHuUIo pasiuiHblX y4eOHbIX 3aHAMUL, K KYPCOBOMY
NPOEKMUPOBAHUIO U OPYUM BUOAM CAMOCOSMENbHOU pabombl
YyeOnass paboTa MO JUCHHUILNIUHE COCTOMT W3 KOHTAKTHOM pPalOTHI (JIEKIHH,
MPaKTUYECKUE 3aHATHA) M CaMOCTOSTENbHOW paboThl. COOTHOIIEHWE JIEKIMOHHBIX,

CEMHHApPCKUX, JTa0OpaTOPHBIX M NPAKTHUYECKUX 3aHITHA K OOIIeMy KOJIHYECTBY YacoB
cooTBeTcTByeT ydyeOHOMy Tutany HampaBnenus 03.03.02 — ®wusuka, npoduns «Duszmka
KOHJICHCUPOBAHHOTO COCTOSIHMSI BEIIECTBAY.
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JlJiss TOATOTOBKH K CEMHHAPCKUM 3aHSATUSM HEOOXOIUMO PacCMOTPETh KOHTPOJIbHBIC
BOIIPOCHL, MpPU HEOOXOAMMOCTH OOpaTUThCS K PEKOMEHIYyeMOW JIMTeparype, 3amucarhb
HETOHATHBIE MOMEHTBI B BOIIPOCAX JIJIsl YICHEHUS UX HA MPEICTOSALLEM 3aHATHU.

Memoouueckue pekomenoayuu no uy4eHu0 OUCYUNIUHBL 01 00YHaAOUWUXCA

[Tpuctynas K M3Y4YCHHIO TUCIUILUIMHEI, 0OydaromemMycs He00OX0UMO 03HAKOMUTHCS C
TEMaTUYEeCKUM TIUJIAHOM 3aHSATUH, CIHCKOM PEKOMEHIOBAaHHOW Yy4eOHOIl JUTepaTyphl.
Heo0xo1uMo ysiCHUTB TIOCIIEI0OBATEIIBHOCTD BBIMTOJTHCHUS MHINBUAYAIBHBIX YICOHBIX 3a/IaHUH,
3aHECTHU B CBOIO pabOUyI0 TETpaab TEMBI U CPOKU MTPOBEICHUSI CEMHUHAPOB, HAITMCAHUS y4EOHBIX
U TBOpYeckux padoT. [Ipy M3y4YeHMH JMCUUIUIMHBI CTYIEHTBI: U3YYalOT PEKOMEHIOBAHHYIO
y4eOHYI0 U HAyYHYIO JIMTEPATypy; MUIIYT KOHTPOJIbHBIE pabOThI, TOTOBST JOMAIllHEEe 3aaHue
M COOOIIEHUSI K MPAKTHYECKUM 3aHSTUSM; BBIIOJHSIIOT CAMOCTOSTEIBHYIO PaboTy, Y4acTBYIOT
P MPOBEACHUU NMPAKTUUECKUX 3a/laHui. YPOBEHb U INyOWHA YCBOCHUS TUCHUIUIMHBI 3aBUCAT
OT AaKTUBHOM W CHCTEMAaTHYCCKOW padOThl Ha JICKIUSAX, HM3yYCHHUS PEKOMEHIOBAaHHOU
JIUTEPaTypPhl, BHITOJIHEHUS! KOHTPOJIbHBIX MIMCbMEHHBIX 33a/IaHUN

Kypc u3ydaercs Ha JIEKUMSIX, CEMUHApPAxX, MPU CaAMOCTOATEIIBHON W WHIWBUIYAIbHOMN
pabote cryaentoB. CTyneHT nAJs MOJHOTO OCBOEHHUS MaTepuaia He JOJDKEH MpPOIyCKaTh
3aHSATUS M AKTUBHO Yy4YacTBOBAaTh B Y4eOHOM rporiecce. JIeKuuu BKIIOYAIOT BCE TEMBI B
COOTBETCTBMM C MPOrpaMMOM MOJATOTOBKM IO JAHHOM jucuuiuimHe. Jljisi MakcumalbHOU
3 (HEKTHBHOCTH W3y4eHUS HEOOXOAMMO TIOCTOSIHHO BECTH KOHCIIEKT JICKIIWH, 3HATh
PEKOMEHIyEMYIO IIPENOIaBaTesIeM JUTEPATypy, MO3BOJSIONIYIO JOMOJHUTh 3HAHUS U JIy4Ylle
MOJTOTOBUTHCS K CEMUHAPCKUM 3aHATHSM.

B coorBercTBUM C y4eOHBIM IIJJAHOM Ha KaXIyI0 TEMY BBIIEICHO HEO00XO0IMMOe
KOJINYECTBO YaCOB CEMUHAPCKUX 3aHATHI, KOTOPBIE MTPOBOIATCS B COOTBETCTBUM C BOIIPOCAMM,
PEKOMEHJIOBaHHBIMU K HW3YYEHHUIO MO TeMaM AUCHUIUIMHBL. CTYIEHTbhl JOJKHBI PEryJsipHO
TOTOBUTHCS K CEMHUHAPCKUM 3aHSATHSM M YYacTBOBaTh B OOCYXIAEHUM BOMpocoB. [lpu
MOArOTOBKE K  3aHATHAM  CJIEAYET  PYKOBOJACTBOBATHCS  KOHCIIEKTOM  JIEKIUH U
PEKOMEHIOBaHHOM JmTepaTypoil. Temarnueckuil TUIaH TUCHUIUIMHBI, Y4eOHO-METOAMYECKUE
MaTepuagbl, a TaKKe CIHCOK pPEKOMEHJOBAHHOW IUTEpaTyphl NpUBEIEHBI B paboueii
MpOTrpaMMme.

Memoouueckue pekomenoayuu npu padome HA0 KOHCNEKMOM
60 6pems npoeedeHun 1eKuuu

Bo Bpems JIEKIIMOHHBIX 3aHATUNH HEOOXOJUMO KOHCIEKTHPOBATh y4eOHBIM MaTepual.
JUis 3TOr0 HMCHOJB3YIOTCA OOIIMEe M YTBEPAMBIIMECS B MpPaKTHKE IpaBUJIA, U MPUEMBI
KOHCIIEKTUPOBAHUSA JICKLIUN:

KoHcnekTupoBaHue JEKIHMI BEAETCS B CHEUUAIBHO OTBEACHHOW JJISI 3TOTO TETPaH,
K@KIbIM JIMCT KOTOPOM JOJDKEH UMEThb 10N, Ha KOTOPBIX JENAlTCsd IOMETKU U3
PEKOMEHIOBAaHHOM JINTEPaTyphl, JOMOJHSIOINE MaTepraj MPOCIYIIaHHOW JIEKINH, a TaKke
MOTYEPKUBAIOIINE 0COOYIO BaKHOCTh TE€X WM MHBIX TEOPETUYECKHUX MOJT0KEHUH.

[lenecooOpa3Ho 3amuchIBaTh TEMY M IUIAH JIEKIHM, pPEKOMEHAYEMYIO JIUTEpaTypy K
TeME. 3alUCU pa3JesioB JIEKIIUN JTOJKHBI UMETh 3aroJIOBKH, MOJA3aroj0OBKH, KpPAaCHBIE CTPOKH.
Jlnst BeIIENEHUsT Pa3fenoB, BBIBOJOB, OINPEACIICHUM, OCHOBHBIX HAEH MOYKHO HCIOJB30BaTh
[[BETHBIE KapaHJalu U (IoMacTepsbl.

HazBaHHbIE B JIEKIIMU CCHUIKM Ha MEPBOMCTOYHHKU HAJ0 MOMETUTH Ha MOJISAX, YTOOBI
IIPU CaMOCTOSATENbHONW paboTe HAWTH M BNMCaTh UX. B KOHCHEKTE JOCIOBHO 3alHCBIBAIOTCS
OIIpeJIeNIeHUs] MOHATUN, KaTeropuu M 3aKkoHbl. OCTagbHOE TOJHKHO OBITH 3alKMCaHO CBOMMH
CJIOBaMH.

Kaxnomy cryneHTy HeoOXoIuMo BbIpadOTaTh M HUCMOJNB30BaTh  JIONMYCTUMBIE
COKpaIlleH!s] HauboJee pacpOCTPaHEHHBIX TEPMUHOB U IIOHATHH.
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Memoouueckue pekomelwauuu HO nO02OmMoGKe K CeMUHAPCKUM 3AHAMUAM

CemuHapsl — cocTaBHasi 4acTh Y4eOHOIO Ipolecca, IpynmoBas Gopma 3aHITUH MpU
aKTUBHOM y4acTHH CTyJeHTOB. CeMUHapbl CHOCOOCTBYIOT YIiyOJIeHHOMY U3ydeHHUI0 Hanboliee
CIIOKHBIX TIPOOJIEM HAYKU M CITY’)KaT OCHOBHOW (JOPMOM MOJBEACHHSI UTOTOB CAMOCTOSTEIHHOM
pabotel cryneHToB. llenmpio ceMUHApCKUX 3aHATUN SIBISETCS YriyOJeHHE M 3aKperieHue
TEOPETHUYECKUX 3HAHUM, IIOJYYEHHBIX CTYACHTAaMHM Ha JIEKIMAX M B IIpolecce
CaMOCTOSITENILHOTO M3Y4eHUs y4eOHOTO MaTepuaia, a, cleoBaTeabHO, (OPMUpPOBAHUE y HHUX
OINPEIEICHHBIX YMEHUHN U HABBIKOB.

B xonme mpakTuueckux pabOT CTYAEHTHl BOCIPHUHUMAIOT U OCMBICIMBAIOT HOBBIN
yueOHbIi Matepuan. [IpakTuueckue 3aHSITHS HOCSAT CHCTEMATHYCCKUH XapakTep, PEeryJsipHO
cienys 3a KaXJ10u JEKUHEeW U ABYMS-TPEeMsl JICKLIUSAMH.

B xonme moaroroBkM K CEMHUHApCKOMY 3aHSITHIO HEOOXOIUMMO IPOYMTATh KOHCIIEKT
JIEKIIUM, U3Y4YUTh OCHOBHYIO JINTEPATypy, O3HAKOMHTHCS C JOINOJHUTEIBHOW JINTEpaTypoOil,
BBIIIOJIHUTh BBIJAHHBIE MpENojaBaTeleM IpakTUueckue 3anaHusd. l[lpu 3TOoM  ydecTb
pPEKOMEHJAalMU TpernoaBaTenss U TpeOoBaHUs mMporpammbl. JlopabaTeiBaTh CBOM KOHCIIEKT
JIEKIINH, JIeasi B HEM COOTBETCTBYIOLIUE 3alIUCH U3 JINTEPATYPHI.

JKemarenbHO 1IpM  NOATOTOBKE K IIPAKTHYECKMM 3aHATHAM 10 JUCLHUILIMHE
OJIHOBPEMEHHO UCIO0JIb30BaTh HECKOJIbKO HCTOUHUKOB, PACKPBIBAIOIIMX 3a/1aHHBIE BOIIPOCHI.

Ha cemuHapax cTyaeHTbl ywaTcsi TIpaMOTHO M3j1araTb MpoOsieMbl, CBOOOJHO
BBICKA3bIBaTh CBOM MBICIIM W CYXICHHS, PAcCMAaTPUBAIOT CHUTYallMH, CIOCOOCTBYIOIIHE
pa3BUTHIO MPO(ECCHOHATFHOW KOMIETeHTHOCTU. ClleAyeT MMETh B BUAY, YTO TMOATOTOBKA K
CEMHHApy 3aBUCUT OT (OpPMBI, MecTa MPOBEACHUS CEMUHApa, KOHKPETHBIX 3aJaHui H
MIOPYYECHUH.

Memoouueckue pekomenoauuu no OP2aAHU3AUUN CAMOCMOAMETbHOU PAOOmbl
CamocTosTenbHas paboTa sBIS€TCs OJAHMM M3 BHJIOB YUeOHOW JeATENbHOCTH
0o0ydJaronmxcsi, CHOCOOCTBYET  PAa3BUTUIO  CAMOCTOSITEIbBHOCTH, OTBETCTBEHHOCTH U
OpPraHM30BAaHHOCTH, TBOPYECKOTO TOAXOJa K  pEIIeHHI0 mpodiieM  yuyeOHOro U
po¢eCCHOHAIBHOTO YPOBHSI.
CamocTtosTenbpHas paboTa CTy/ICHTOB HalpaBjeHa Ha MPUOOpPETEHHE CTYJEHTOM HOBBIX
JUTSl HETO 3HAHWM U YMEHUN 0€3 HeMOCPEICTBEHHOTO YYacTHsl IIPENo1aBaTeei.
CaMocrosTensHast paboTa MPOBOIUTCS C IENBIO:
- CUCTEMaTHU3alllH U 3aKPETICHUS TTOyUYeHHBIX TEOPETUYECKUX 3HAHUN U
MPAKTUYECKUX YMEHUN 00y4aronuxcs;
- yryOJIeHus ¥ pacIipeHHs TeOPETUIECKUX 3HAHUM;
- (hopmupoBaHUS YMEHUH HCIOIH30BATh CIICHUATBHYIO JTUTEPATYPY;
- Pa3BUTHs TMO3HABATENBHBIX CMOCOOHOCTEH M aKTUBHOCTH OOYYAIOIIHUXCS: TBOPUECKOM
HWHUIOUATUBBI, OTBETCTBCHHOCTHU U OpFaHI/ISOBaHHOCTI/I;
- popMupOBaHUS CAMOCTOSITENFHOCTH MBIIIJICHHSI, CTOCOOHOCTEHN K CaMOPa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO U CaMOpeaIn3aIiu;
- paSBI/ITI/IH HNCCIICO0BATCIIbCKUX yMeHPIf/’I
CamocrosiTenbHass paboTa TPHUBOAWUT CTYACHTAa K TIOJYYCHHIO HOBOTO 3HAHUS,
VIOPSIOYCHUIO ¥ YIIyOJeHWI0  UMEIONIMXCA  3HAaHWW, (GOPMUPOBAHUIO Yy  HETO
npodeccnoHaNbHBIX HaBBIKOB U yMeHHH. CaMocTosITeNbHas paboTa BBIMOIHAET P PYHKIIMIA:
—  Pa3BUBAIOIIYIO;
—  uH(}pOpMaIMOHHO-00yYaroIYIO;
—  CaMOOPTraHU3YIOIIYIO;
—  OPHEHTHUPYIOUIYIO U CTUMYJIHAPYIOIIYIO;
— BOCHI/ITLIBaIOH_IyIO;
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—  HCCIIEJIOBATEIBbCKYIO.

B pamkax Kypca BBIIOIHSIOTCS CICAYIOIINE BUAbI CAMOCTOSITEIBHON paboThI:

1. KoHcrnekTupoBaH#e MEPBOMCTOYHUKOB U APYTOH y4eOHOH JIUTEpaTypHhI;

2. [TIlpopabotka yuebHOro Marepuana (MO KOHCIEKTaM, Yy4eOHOH W HaydyHOU
JuTeparype);

3. BbrinosHeHnE pa3sHOYPOBHEBBIX 33]a4 U 3aJJaHUl;

4. Pabora c TecTaMH ¥ BOIIPOCAMU JJIsi CAMOTIPOBEPKH;

5. BbInosiHeHHE UTOTOBOM KOHTPOJIBHOU PabOTHI.

CryneHTaM peKOMEHAYETCSl ¢ CaMOro Hayajla OCBOEHMsI Kypca paboTaTh ¢ JUTEpaTypoi
U TpeJuiaraeMbIMU 3aJJaHUSIMU B (OpME MOATOTOBKH K OYEpPEAHOMY ayAUTOPHOMY 3aHATHUIO.
[Ipu >TOM aKTyaaM3uUpPYIOTCS MMEIOIIMECs 3HAHUS, a TaKkKe co3faercs 0a3a JUIsl YCBOCHHS
HOBOT'0 MaTepuarna.

Heo06xomuMo OTMETHTH, YTO HEKOTOPBIC 3aJaHHs IJII CaMOCTOSTEIbHON padOTHI 1O
Kypcy UMEIOT onpefeneHnyto crenupuky. [Ipu ocBoeHNN Kypca CTyIeHT MOKET MOJIb30BaThCS
OuONMMOTEKON By3a, KOTOpas B IMOJHOW Mepe obecredeHa COOTBETCTBYIOUICH JIMTEPATypOH.
3HAYUTENbHYIO TIOMOIIb B TIOJIOTOBKE K OYEPETHOMY 3aHITHIO MOXKET OKa3aTh UMEIOIIHIICS B
y4eOHO-METOIMIECKOM KOMILUIEKCE KPAaTKUil KOHCIIEKT JIeKIuii. OH jk€ MOXKET MCIOIb30BATHCS
U IS 3aKperieHUsl TOJIyYeHHOTo B ayauTopuu Marepuana. CamocrtosrenbHas pabota
CTY/ICHTOB MpPEIyCMOTpPEHAa Yy4YeOHBIM IUTAHOM M BBINOJNHACTCS B 00S3aTEIBHOM IOPSIKE.
3aaHus MpesIokKEeHbI [0 KaX101 U3ydyaeMoi TeMe U MOT'yT FOTOBUTHCS MHAUBUAYAIbHO WIH B
rpynne. Ilo HeoOXOAMMOCTHM CTYIEHT MOXKET oOpam@aTbcs 3a KOHCYJbTAallMed K
npenojaBaTesto. BoinoaHeHne 3a1aHnii KOHTPOJIMPYETCS U OLIEHUBAETCS IPEIoaBaTelieM.

Jlns  ycrnemHoro caMOCTOSATEIBHOIO HW3YYEHHs MaTepuana CerogHs HCIOJIb3YIOTCS
pa3nuyHble cpeacTBa 00ydeHHsI, Cpeld KOTOPBIX 0C000€ MECTO 3aHMMAIOT MH(OPMAaIMOHHBIC
TEXHOJIOTUU Pa3HOTO YPOBHS M HANPABIEHHOCTHU: 3JIEKTPOHHbIE YYEOHUKU M KYpChl JIEKIIMH,
0a3pl TECTOBBIX 3aJaHUN W 3a7ay. DJNEKTPOHHBIH Y4eOHUK MOXKET HHTErpHUpoBaTh B cebe
BO3MOKHOCTH Pa3JIUYHBIX MEIarorMYecKuX MPOrpaMMHBIX CPEJCTB: OO0yYaroIlUX MpPOrpamM,
CIPaBOYHMKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIUX IPOrpaMM.

JUis ycnemHoi opraHu3aluy CaMOCTOSITENbHON paboThl BCE aKTHBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble 00pazoBaTelIbHbIE pecypchl B ceTH HMHTEpHET: cHUCTeMbl TECTUPOBAHUS IO
pa3NUYHBIM  O0JIACTSIM, BUPTYaJlbHBIE JIEKIIMH, JIAOOPATOPUHU, MPH 3STOM IOJIB30BATEIIO
JIOCTaTOYHO HMMETh KOMIIbIOTEp M MOAKIIoUeHHEe K MHTepHeTy ans Toro, 4TtoObl CBSI3aThCS C
IIpenojaBaTesieM, pellaTh BEIYUCIUTENbHBIE 33Ja41 U [T0JIydaTh 3HaHuA. Mcnonp30BaHue ceTen
YCUJIMBAET POJIb CaMOCTOSTENbHONW pabOThl CTYAEHTAa M IO3BOJSET KapAWHAJIbHBIM 00pazoM
WU3MEHHUTh METOJUKY MPENOIaBaHNU.

CTyneHT MOXEeT MoJlyuyaTh BCE 3aJlaHUsl U METOJUYECKHE YyKa3aHUs 4Yepe3 cepBep.
CTyneHT HuMeeT BO3MOYKHOCTh BBINOJHATH paboTy JoMa WM B ayAuTOpHH. bombiioe
BOCIIUTATEIbHOE U 00pa30BaTeIbHOE 3HAYEHHE B CAMOCTOSTEILHOM y4eOHOM TpYZe CTyAeHTa
UMeeT CaMOKOHTPOJb. CaMOKOHTPOJb BO30YX/JaeT W TMOAJEpKUBAeT BHUMAaHUE U HHTEPEC,
MOBBIIIAET AKTUBHOCTD MaMSTH U MBILIUIEHHUS, TO3BOJIET CTYJEHTY CBOEBPEMEHHO OOHAPYKUTh
U YCTPaHWTbH JOMYIIEHHbIE OMIMOKH M HEIOCTATKU, OOBEKTUBHO OINpPENCTUTh YPOBEHb CBOUX
3HAHUM, TpakTH4YecKuX yMeHuih. CamMoe JOCTYNHOE W MPOCTOE CPEICTBO CAMOKOHTPOJA C
MpUMEHEHHEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH - 3TO Psil TECTOB «on-liney,
KOTOpBI€ TO3BOJISIOT B PEKUMME pPEAJTbHOTO BPEMEHHU OINPEAENUTh CBOM YpOBEHb BIaJCHUS
NPEIMETHBIM MAaTepUaioM, BBISBUTH CBOM OHIMOKM M TOJYYUTh PEKOMEHIAIMH I10
CaMOCOBEPILIEHCTBOBAHMUIO.

Memoouueckue pekomenoauuu no pabome ¢ 1umepamypoil

Bcro nutepaTypy MOXKHO pa3enuTh Ha YIeOHUKH U ydeOHbIE MOCOOUS, OPUTHHAIBHBIE
HayYHbIE MOHOTpapHUECKHUE UCTOYHHUKH, HAYYHbIC MyOJIMKAMU B TIEPUOANYECKON mevatu. M3
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HUX MOXHO BBIIECIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), IIOMOJHUTEIbHYIO H
JIUTEpaTypy Uil yriyOJeHHOIO U3y4EeHUs AUCHUILINHBI.

[Tpu pabote ¢ nuTepaTypoil HEOOXOAUMO YUYHMTHIBATh, YTO UMEIOTCS Pa3IMYHBIC BHU]IBI
YTEHUS, U KaXKAbIA U3 HUX UCIIOJIB3YETCs Ha ONPEICIICHHBIX 3TAllaX OCBOCHUS MaTepUaa.

Ilpeosapumenvroe yTeHNE HANPABICHO HA BBIABICHUE B TEKCTE HE3HAKOMBIX TEPMHHOB
U INOMCK HX 3HA4YCHMs B CIPABOYHOM JUTEparype. B yacTHOCTM, IpM YTEHUM yKa3aHHOU
JIUTEpaTypbl HEOOXOAUMO MOIPOOHENUIIIMM 00Pa30M aHAIU3UPOBATh MOHATHSL.

Ckeo3n0e umenue TpeAIoNaraeT NpoYTeHue MaTepyuaia OT Hadaia 10 koHua. CKBO3HOe
YTEHUE JINTEPaTypbl U3 MPUBEJCHHOIO CIIMCKA JAaeT BO3MOYKHOCTh CTYAEHTY C(HOpPMHUpPOBAThH
CBOJI OCHOBHBIX TOHSITHH U3 N3y4yaeMoi 00J1acTH U CBOOOHO BIIAJIETh UMH.

Bvibopounoe — Ha000pOT, UMEET LIEJIbI0 MOUCK M 0TOOp MaTepHana. B pamkax n1aHHOro
Kypca BBIOODOYHOE UTEHME, KaK CHOCO0 OCBOGHHS COJAEPXKAHUSA Kypca, JOJDKHO
HCII0JIb30BaThCS IIPU MTOATOTOBKE K MPAKTUYECKUM 3aHATUAM I10 COOTBETCTBYIOIIUM Pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTUYECKUH pa3d0Op TEKCTa € IOCIEAYIOLIMM €ro
KOHCIeKTHpoBaHUeM. OCBOeHHE yKa3aHHBIX MOHATUI Oyner HauOosee 3(h(PEeKTHBHBIM B TOM
cllydae, ClId IIPU YTEHUHU TEKCTOB CTYJEHT OYZET 3a/aBaTh K 3TUM TE€KCTaM BONpochl. YacTb u3
3THX BOIpocoB chopmynuposana B POC B nepedne BOIpocoB aist cobecenoBanus. Ilepeuens
9TUX BOIIPOCOB OrPAHMYEH, MOITOMY Ba)XXHO HE TOJBKO COJEP)KaHUE BOIPOCOB, HO CaM
IIPUHLUII OCBOCHUS JIMTEPATYPHI C IIOMOIIBIO BOIIPOCOB K TEKCTaM.

Llenbto uzyuaroweco yTeHUs SABISETCSA TIyOOKOE M BCECTOPOHHEE NOHUMaHUE y4eOHOH
nHpopmanuu. ECTh HECKOJIIBKO MPUEMOB U3y4arOIIEro YTECHHS:

1. YteHue no aaropuTMy npenmnosaraeT pa3oueHue uHpopMauuu Ha OJOKU: Ha3BaHME;
aBTOp; MCTOYHUK; OCHOBHAs M TEKCTa; (aKTHUECKUH MarepHaj; aHajlu3 TEKCTa IyTeM
COIIOCTABJICHUS UMEIOIUXCS TOYEK 3PEHUS 110 paCCMATPUBAEMBIM BOIIPOCAaM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIPOCOB K TEKCTY UMEET CJIECIYIOIINUN alrOpuTM:

—  MEMJIEHHO IIPOYUTATh TEKCT, CTAPASCh IOHATH CMBICII U3JI0KEHHOTO;
—  BBIIEIUTH KIIIOUEBBIE CII0BA B TEKCTE;
—  TOoCTapaTbCs MOHATH OCHOBHBIE UEH, TOATEKCT M OOLIHIA 3aMbICeN aBTOpa.

3. Ilpuem Te3upoBaHus 3aKitoyaercs B (POpMYIMPOBAHUU TE€3UCOB B BUJIE MOJIOKEHUI,
YTBEPKICHUH, BBIBOJIOB.

IToaroroBka K 3K3aMEHY IOJDKHA IIPOBOAUTHCA HA OCHOBE JICKLIMOHHOIO Marepuaa,
MaTepuasa MpakTUYeCKUX 3aHATUN ¢ 00A3aTeIbHBIM OOpallleHueM K OCHOBHBIM Y4€OHHKaM IO
Kypcy. OTO TMO3BOJIUT HCKIIOYUTH OIIMOKM B TOHUMAaHHUU MarTepuaiga, OOJEerdur ero
OCMBICJIEHUE, TPOKOMMEHTUPYET MaTEpHaJl MHOIOUNCIEHHBIMU IIPUMEPAMH.
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8. Mamepuazzwo-mexnuuecxoe obecneuenue Oucuunﬂuﬂbl

8.1. Tpebosanus k mamepuarbHO-MEXHULECKOMY 0becneyeHu
Jns peanuzauun pabouyell mporpamMmbl JAUCHUIUIMHBI HMEIOTCS  CIIEUAIbHbBIC
MOMEIICHUS JJIsl TPOBEJCHUS 3aHATHH JEKIMOHHOTO M CEMHHAPCKOIO THIIA, TPYMIOBBIX H
WHMBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTECTAllUU, a TAKXKE
MOMEIICHUSI  JUISI  CaMOCTOSITENbHOW — paboThl W TMOMEWIEHHWS IS XpaHeHHs |
npoumakTu4eckoro  OOCIYKMBaHUS  OOOPYIOBaHHUS. CrneuuanbHble  HOMELICHUS
YKOMIUIEKTOBAHBI CIIEUAIM3UPOBAHHOW MeOeNnbl0 M TEXHUYECKUMHU CpelCcTBa OO0ydeHwus,
CIIy>KalllUMU /7151 IpeCTaBiIeHnus nHopManuy O0JIbIION ayAUTOPHH.
Jns  mpoBeneHUs 3aHATHHA  JIGKIMOHHOTO THUIIA HMMEIOTCA  JIEMOHCTPAIlMOHHOE
o0opy0BaHNE U y4eOHO-HATJISTHBIC TTOCOOUSI.
[Tpu npoBeneHNM 3aHATHI JTEKIIMOHHOTO/ CEMHUHAPCKOTO THIIA 3aHATHIA UCIIOIB3YIOTCS:
JUYEH3UOHHOE NPO2PAMMHOe 0becheyeHue:
- IIpoxykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoamucka (Open Value Subscription);
AnTHBHpYycHOE porpammHoe obecnieuenmne Kaspersky Endpoint Security CrangapTHbIit
Russian Edition;
€80000HO pacnpocmpansemvie NPOCPAMMbL:
— Academic MarthCAD License - maTemMaTH4ecKoe MPOrpaMMHOE OOCCIICUCHHE,
KOTOpPO€ TIO3BOJIIET BBIMOJHATh, AHAJIM3UPOBATh BAKHEHIINE WH)XEHEPHBIE
pacueTsl 1 0OMEHUBATHCS UMU;
—  WinZip nns Windows - mporpaMM AJis CKaTUs U PaclakoBKU (ailyioB;
— Adobe Reader st Windows — nporpamma juist urenust PDF ¢aiinos;
— Far Manager - KOHCONBHBIN (ailioBbIil MEHEKep A ONEepPallMOHHBIX CUCTEM
cemeiictBa Microsoft Windows.
[Ipu ocymiecTBieHHH 00pPa30BAaTEIBHOIO IpOIECCa CTYACHTAMH W TPEToAaBaTeeM
UCTOJB3YIOTCS ciaenyromue uHopManuoHHo crnpaBouyHble cuctembl: DBC «AulIudpOyke»,
OBC «Koncynbrant cryaenra», CIIC «KoncynbranT mmoc», CIIC «"apanty.

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

https://lammps.sandia.gov/
- UCIIOJIb3YeTCsl 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 MeXAyHapoaHbll naker MonTte-Kapino MonennpoBaHus NpOXOKACHUS YaCTHIL
qepe3 BEILEeCTBO;
3. PARMA - maker mporpamMm pacué€Ta CHEeKTpPOB KOCMHYECKHX Jyded B armocdepe:
HEYTPOHOB, TPOTOHOB, aib(a-4acTUIl, MIO-ME30HOB, TaMMa KBAaHTOB, DJEKTPOHOB W
MO3UTPOHOB (coTpyanndectBo ¢ FODY, npod. Mansimesckuii B.C.)
4. XokonoB M.X., Tinsue B.b. IIporpamMMHBIN KOMIUIEKC pacueTa HM3JIy4EHHs 3apsiia IpU
ka"amupoBaHuu "ARR.FOR". CBuaerenbscTBo 0 rocyJapCTBEHHON PETUCTPALMU NPOTrpPaMM
it OBM Ne 2015661450 ot 28.10.2015

B Hayunbix nenax nomumo C++ Hamu mupoko ucnoib3dyercs FORTRAN (Fortran
PowerStation Bepcus: v4.0 PROFESSIONAL EDITION).
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https://lammps.sandia.gov/
https://geant4.web.cern.ch/license/LICENSE.html

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL OJI51 UHBATUOO8 U JIUY C 02PAHUYEHHbIMU
B03MONCHOCMAMU 300POBbS

JIJIst CTYZIEHTOB C OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JIOPOBBSI CO3/IaHBI CICIIUATBHBIC
ycnoBus Juisi TosrydeHus: oOpazoBaHusa (aya. 145 I'K). B memsx mocTymHOCTH TOJMydeHHS
BBICIIETO 00pa3oBaHus 1O 0Opa3oBaTEebHBIM TIporpaMMaM WHBAIHJIAMH W JIUIAMH C
OTrpaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI YHUBEPCUTETOM 00ECII€UYNBACTCS:

1. AnpTepHaTuBHas Bepcus oduIUanbHOrO caiita B cetn «MHTepHET» UIA
C71a00BHUIAIINX;

2. J1Jis MHBAJIUIOB C HAPYIIECHUSMU 3peHHUs (CI1a00BUISIINE, CIICIBIC)

- IPUCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOLIEr0 OOydaromeMycss HEOOXOJUMYI0 MOMOIIb,
NyONMMpOBaHKME BCIYX CIPABOYHOW WH(OPMAIMH O PACIHCAHUW y4EOHBIX 3aHSATHH; HAIMYUC
CPEINCTB JJsi YCWUJICHHS OCTaTOYHOTO 3peHusi, OpaillieBCKOW KOMIBIOTEPHOW TEXHUKH,
BHUJICOYBEIMUNTENICH, TPOTpaMM HEBU3YAIBHOTO JIOCTyNa K WH(OpPMAIMH, IMPOTpaMM-
CHUHTE3aTOPOB PEUU M IPYTHX TEXHUYECKUX CPEJCTB MpueMa-nepeaadn yueOHo uHpopMaIiu
B JIOCTYIHBIX (pOpMax I CTYJICHTOB C HAPYIIICHUSIMH 3PCHUS,

- 3aJ1aHus JJIs BBITIOJTHEHHS HAa SK3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- THUCHMCHHBIC 3aJJaHUS BBITIONHSIOTCS Ha Oymare, HaJHKTOBBIBAIOTCS ACCHUCTEHTY
oOy4aromumcs;

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

- Ha 3a4ere/PK3aMeHE TPHUCYTCTBYET ACCUCTCHT, OKa3bIBAOIIUH  CTYICHTY
HEOOXOIMMYI0 TEXHHUYECKYI0 TMOMOIIbL C YYe€TOM WHAMBHAYaAJIbHBIX OcCOOEHHOCTEH (OH
MIOMOTAaeT 3aHATh pabdoyee MECTO, MEePEABUTaThCSA, MPOYUTATh U O(OPMHUTH 3aJaHHUE, B TOM
YHCIie 3aMUChIBast MO/ TUKTOBKY);

- 3aYeT/9K3aMEH MTPOBOUTCS B MUCBMEHHOH (opMme;

4. Jlnsg WMHBAJIUIOB W JIUIl C OTPAHHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbS, HMMEIOIIUX
HapYIICHHUS] OMOPHO-JIBHTATEIILHOTO ammapara, CO3/JIaHbl MaTepUATBHO-TEXHUYICCKUE YCIOBHSI
o0ecreunBarIIie BO3MOXXHOCTh OECIPENSITCTBEHHOTO JOCTyNa OOYYaromuxcs B ydueOHbIE
MMOMEIIEHUS, OOBCKTY MUTAHUS, TyaJIeTHbIC W JPyrue TOMENICHUS YHUBEPCHTETa, a TaKkKe
npeObIBaHUS B yKa3aHHBIX TMOMEMICHUAX (HAJIM4YWEe paACIIMPEHHBIX JBEPHBIX IPOEMOB,
MOpYYHEHN U IPYruX MPUCIIOCOOTIEHU).

- TUChMEHHBIC 3a/IaHUS BBINOJHSIOTCS HA KOMIIBIOTEPE CO CIHEIUAIN3HUPOBAHHBIM
MIPOrPaMMHBIM 00€CIICYeHUEM TN HAIMKTOBBIBAIOTCS ACCHCTEHTY,

- 110 JKEJIaHHIO CTY/ICHTa DK3aMEH MPOBOJUTCS B YCTHOU (hopMme.

OOyuaromuecss W3 4YWClIa JHI C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH  3JI0POBBS
o0ecriedeHbl ANEeKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamMu B ¢GopMax, aJanTHPOBAHHBIX K
OTPaHHYCHUSM UX 3]I0POBBSI.
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B pabouyt0 MPOrpaMmy Mo JUCHHUIUIMHE «ATOMHAs CTPYKTYpa HAHOCHCTEMY 110 HAIPABJICHUIO
noarorosku 03.03.02 — ®wu3uka; Ha

Hpuioxenne 1

JIMCT UBMEHEHUWH (JIONNOJTHEHU)

y4eOHBIN TOJT

IlepeyeHb BHOCMMBIX

Neni/m daemenTt (myHkT) PIL . . Mpumeyanue
H3MeHEeHUil (10N0JIHeH i)
OOcyxneHa W pEKOMEHJOBaHa Ha 3aceJaHUU Kadeapbl TEOPeTHUYECKON W
SKCIIEPUMEHTAIbHON (PU3UKHU TPOTOKOT No or" " 20 T
3aBenyromuii kadeapoit /
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IIpunoxenune 2

Pacnpenesienne 0aJJI0B TeKyIIero U pyoe;KHOro KOHTPOJIA

Nen Buo xonmpons Cymma 6annos
/n Obwan cymma | 1-1 mouka 2-amouka | 3-1 mouka
Ilocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
Texywjuii KOHmMpPOJib: 00 30 bannos 0o 10 é. 2o 10 é. 0o 10 é.
Omeem Ha 5 eonpocos om0 00l56.| om00do56. om0 0o 5 6. | om0 0o 5 6.
ITonHb1il npaBUIbHBINA OTBET 1o 15 6ammoB 50. 50. 50.
HenonHslil npaBUIbHEIN OTBET ot 3 1015 6. otl 10 5 0. or11056.| or11050.
OTBeT, cofepKaluii HETOYHOCTH, OITUOKH 00. 00. 00. 00.
Boinonnenue CamMoCcmoameIbHbIX
3a0anuil (peutenue 3a0au, Hanucanue
pedhepamos, doknad, ycce ) om000156.| om00056. |om00056 |om0oo56
Pybesxcnuliit KoHmpoip 00 30 6annos 00 10 6. 0010 6. 00 10 6.
TECTUPOBaHHE or 0- 10 126. | o1 0- 1046. | ot 0- 10 46. | ot 0- 1o 46.
KOJUTOKBUYM or0m0186.| or0m066.| or0m066.| or 010 606.
Hmozo cymma mexkyuiezo u
PY6excHo20 KOHmMpOa 00 706annos 00 236. 00 236 00 246

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

He MeHee 36 0.

He MeHee 12 6.

He menee 12 0

He MeHee 12 6

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

menee 70 0.
(51-69 6.)

menee 23 0

meHee 23 0

menee 240

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

He menee 70 0.

He Menee 23 6.

He menee 23 6

He MeHee 246
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[Tpunoxxenue 3

KpI/ITepI/II/I OLICHKH Kadye€CTBa OCBOCHU AUCHUIIIINHBI

Bannsr
N . | Pe3ymprar .
(pedTUHrOBOM TpeboBanus ypoBHIO C(HOPMHUPOBAHHOCTH KOMITCTCHIIUN
OCBOCHHUSA
OIICHKH )
3auTero OOygaronuiicst OCBOWJI 3HAHUS, YMEHUS U HABBIKH BXO/ISIIUE B
(6e3 COCTaB KOMIIETEHIIUH:
IIKC-1.1 Cnocobnocmb  ucnonv3o8ams  COBPEMEHHbLE
MPOLIeAYPbI . .
62-70 Memoobl UCCTE008AHUSL CBOUCTE KOHOEHCUPOBAHHBIX COCTMOSAHULL,
cragu
sauera) 1IKC-1.2 Cnocobnocms npumeHnsims noiyyeHHble 3HAHUS 0I5
ananuza u NPaKmu4ecKoco UCNOTIL308AHUS ceolicme
KOHOEHCUPOBAHHLIX (ha3 U HAHOOOBLEKMOS.
3aureno (c O6yuaromwmiics nposisisger komnetenuuu [IKC-1.1, [TIKC-1.2, Ho ne
. | B IIOJIHOM 00BEME BXOIIUX B UX COCTAB JIEHCTBUI.
poreaypoun o
36-61 cradn OO0yyaronuiicst MOXKeT JOMYCTHUTh HEKOTOPbIE HETOUHOCTH,
sauera) HerpyObie OMIMOKH, 3aTPYIHATHCS B U3JI0KEHUH MaTepuana, HO
MIPABUJILHO OTBEYATh Ha 33J]JaBAEMbI€ €My BOIIPOCHI.
MmeHee 36
oL He 3auTeHo | KommereHnuu He chopMUpPOBaHbI

«3aumenoy  BbICTaBIIAETCS OOydarolleMycs, INPOJEMOHCTPUPOBABILIEMY IIOJHOE,
BCECTOPOHHEE, OCO3HAHHOE IPABUIIBHOE 3HAHUE IIPOrPAMMHOIO MaTepualla U U3JI0KHUBLIEMY
OTBET JIOTMYHO, TPaMOTHO, yOeAMTEIbHO, TOTOBOTO K JaibHeWmeMy HpodeccHoHaTbHOMY
COBEPILECHCTBOBAHUIO.

[Ipu orBere oOydaromMHCA MOXKET JOMYCTHUTh HEKOTOpbIE HETOYHOCTH, HEerpyoble
OLIMOKH, 3aTPYAHATHCS B CAMOCTOSITEIbHOM H3JI0KEHUU MaTepHuala, HO MPaBUIbHO OTBEYaTh
HAa 33J1aBa€MbI€ €MY BOIIPOCBHIL, B PE3YJIBTATE HABOASAIIUX BOIPOCOB C IIOMOIIBIO NPENOIaBaATENS
UCHPABJIATH JOMYIICHHbIE OIIMOKH U HETOUHOCTH.

«He 3aumeHno» MOXeT OBITh BBICTABJICHO 00yYaroneMycs, 0OHapyKUBILIEMY HEIMOIIHOE,
HEOCO3HAHHOE 3HAHHE Y4YeOHO-TIPOTPAMMHOI0 MaTepuala, JOMyCKarolieMy rpyObie OmmOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO U3JI0KUTh OTBET Ha BOMPOC, OTBEYAIOIIEMY HEMPABIIBHO WIIH
HE JAIolIeMy OTBET Ha 3aJaHHbIE BOMNPOCHL. J(eMOHCTpHpYyeMbIil YpOBEHb 3HAHUW HE MOXKET
OBITH MPU3HAH JIOCTATOYHBIM JJI MPOGECCHOHATBHOU IeATeTHHOCTH.
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