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1. Ileau u 3aaa4y OCBOEHHS AU CIMILINHbBI

L]eau: MOATOTOBUTH CTYACHTA K CAMOCTOSITENIbHOW HAayYHO-MHHOBAIIMOHHOM JEATEIbHOCTH IS
4yero chopMHUpOBaTh y CTYIECHTOB MPABIWIBHBIC MIPEACTABICHHUS O JTOCTIDKCHUAX M HEPEIIEHHBIX
3aJa4yax COBPEMEHHOHN (PU3MKH B X B3aMMOCBSI3H JIPYT C IPYTOM U C APYTUMH HayKaMu

3aoauu: nOOUTHCS OCBOEHUS CTYIAEHTOM MpPOOJEM, CTOSIIMX TEPEe COBPEMEHHON (U3HUECKOM
HayKoil Ha poHe mocneaHuX e€ JOCTHKEHUI B 00J1aCTH acTpOPHU3UKH, PU3UKU YACTHIL U TEOPUU
nojel, MeJUIMHCKON (U3UKH, (PU3NKN KOHJICHCHPOBAHHOTO COCTOSHUS, HAHOQU3UKH M Me3a-
CKOMMYEeCKON (PU3UKH, PU3HNKH I11a3Mbl M (PU3UKH HEPAaBHOBECHBIX IPOLIECCOB.

2 Mecto aucunmimmasl B ctpykrype OOII BITO.

JucuumumHa «CoBpeMeHHbIE Mpo0sieMbl (PU3UKU» OTHOCUTCS K 00s3aTEIbHOM 4acTu
broka 1. ucrumauael (MOAy/IM) y4eOHOTO TjIaHa MOArOTOBKHU 1o HampasieHuto 03.04.02 du-
3MKa (MarucTepckas nporpamma «MeauuHcKas Gu3nukay).

Ha u3yuenus nanHoTO Kypca OTBOIUTCS 3 3a4ETHBIC STUHUIIBI.
3 TpeGoBanus K pe3yibTaTaM O0CBOEHHS COJAEPKAHUS TUCHHUIINHBI

CornacHO MaTpullbl COOTBETCTBHUS KOMIIETEHIMI TUCHUIUIMHAMHU Y4eOHOro IUIaHa IO
HanpasieHuio noaroroBku maructpa 03.04.02 «Pusuka» kypc «CoBpeMeHHbIe TPOOIeMbl Qu-
3UKW» BKiIrouaer B ce0s kommnerennnu OINK-4, [TKC-1:

Obwenpogheccuonanvhvie:

OIIK-4: CriocobeH omnpeaenats chepy BHEAPECHHS PE3yJIbTaTOB HAYYHBIX HCCIIECOBAaHUIN B 001a-
CTH CBOEH PO(eCCHOHATBLHOM e TeNbHOCTH

IIpogeccuonanvuvie:

I[NKC-1: Crniocoben hopmynupoBath eTU U 337a4d HAYYHBIX UCCIICOBAHUI B COOTBETCTBHH C
TEHJCHIMUSIMHA U TIEPCIEKTUBAMU PAa3BUTHUS QUMK U METUIUHCKON (PU3UKH, 0O0CHOBAHHO BbI-
OupaTh W UCIOIB30BaTh TEOPETUYECKUE W IKCIIEPUMEHTAIBHBIE METOMBI U CPEACTBA PEIICHUS
chopMyTUpOBaHHBIX 3a/1a4.

B pe3ynbrare 0cCBOSHUS TUCHIUTIIMHBI CTYACHT JOJIKEH:

3HaTh:

CYTh COBPEMEHHBIX Mpo0sieM (DU3UKHU ISl Pa3BUTHS CIIOCOOHOCTH CaMOCTOSITEIBHO CTa-
BUTh KOHKPETHBIE 3a/1a4yll HAy4YHBIX UCCIIEJOBaHUM B 001acTh (PU3MKU U TEXHOJIOTHH, a Takxke
pemaTh uX ¢ IOMOIIBID COBPEMEHHOU anmapaTypbl U HHOOPMAIIMOHHBIX TEXHOJIOTHIA C UCTIOIb-
30BaHMEM HOBEHIIIETO POCCHUCKOTO M 3apyO0EKHOTO OIIBITA;

Ymers:

MCIOJIb30BaTh MOHMMAHNE COBPEMEHHBIX MpobOsieM (GU3UKU U €€ METOJOB ISl Pa3BUTHS
CIIOCOOHOCTH CaMOCTOSITENIbHO CTaBUTh KOHKPETHBIC 33/1a4l HAYYHBIX MCCIEIOBAaHUN B 001acTH
(GU3KMKYN ¥ TEXHOJIOTUH, a TaKKe pelaTh UX ¢ MOMOIIBI0O COBPEMEHHOM ammnaparypbl U uHpopmMa-
IIUOHHBIX TEXHOJIOTUH C UCTIOIb30BAHUEM HOBEHIIIETO POCCHIICKOTO M 3apy0eKHOTO OTBITA;
Baanern:

METOJIaMU COBPEMEHHOUN (DM3WKU I Pa3BUTHSI CIIOCOOHOCTH CAMOCTOSITEILHO CTaBHUTH
KOHKpETHBIE 3a]]Jaul Hay4HbIX UCCIIeI0OBaHUI B 001acTu (PU3UKU U TEXHOJIOTUH, a TaKKe peliaTh
UX C MIOMOIIBI0 COBPEMEHHOU anmapaTypsl U HHPOPMAIIMOHHBIX TEXHOJIOTHN C UCIIOJIb30BaHUEM
HOBEHIIIETO POCCUMCKOTO U 3apy0eIKHOTO OTIBITA.

4. Conep:xaHue M CTPYKTypa TUCUMIIIMHBI (MOYJIs1)



Tabauya 1. ConmepkaHue TUCIMIUIMHBI (MOAYINA), IEPEUYEHb OLEHOYHBIX CPEACTB U KOHTPOIUpPYE-

MBIX KOMIIETEHIIUN

Haumenosa-
HUE pa3zena

Copepxanue pazzena

Kon xontponu-

pyeMoi Komre-

TEHLNH (UK ee
YaCTH)

®opmMa Te-

KYIIEro
KOHTPOJIS

2

3

4

5

Actpodusnka

Kocmonorunyeckue npobnemsr. Mads-
musi. A - wieH. CBsi3b KOCMOJIOTUU U (pu-
3UKH BBICOKUX AHEpruil. HeutpoHHsie
3Be3pl U [Tynscapel. CBepxHOBEIE. Yep-
Hble AbIpbl. KocMuueckue cTtpyHbl. KBa-
3aphl U sapa ranaktuk. O6pa3oBaHue ra-
JIAKTHK.

OIIK-4,ITKC-1

T, 3, K,
PK

Kocmuueckue
JIy4u

[Touck ynbTpa BBICOKODHEPTUUHBIX KOC-
MHUYECKHX JIy4eH 3a 3aBajioM 3allenuHa-
Kysemuna-I'paitzena. Heitrpunnas ¢pusu-
Ka ¥ acTpoHOMUS. OCHMIUISIIMN HEUTPHU-
HO. ['amma-Bernecku (GRB). PaboTst Ha
BHO USUN PAH no perucrpanun GRB.

OIIK-4,ITKC-1

13, K, PK

[Tpo6membr
OTO

DKcnepuMeHTalbHas mpoBepka Oomei
Teopun OTHOCHTENBHOCTH. DKCIIEPUMEH-
ThI bparunckoro. [Ipo6iaema perucrpanuu
TPaBUTAIMOHHBIX BOJIH.

OIIK-4,ITKC-1

13, K, PK

DKCTpeMallb-
HOE COCTOSI-
HHE Bellle-
ctBa. [1na3ma.

[ToBenenue BeliecTBa B CBEPXCHIIBHBIX
MarHUTHBIX M AJIEKTPUYECKUX MoJsiX. He-
nuHeHbIE 9()(PEKTH B BaKyyMe U B CBEPX-
CHJILHBIX JJIEKTPOMArHUTHBIX MOJIsiX. [le-
TaBarTHbIE JIazephl. [na3ma. Ynpasisemas
TepMmosiepHas peakis. Padorsr B KbI'Y
1o (hU3UKE SKCTPEMATBHOTO COCTOSHUS
BEILIECTBA.

OIIK-4,ITKC-1

T, 3, K,

Cyb6aTomHast
¢uznka

CrniekTp Macc 2J€MEHTAPHBIX YACTHLL.
KBapku u rimroonsl. KBanToBas xpomoau-
Hamuka. KBapk-TimrooHHas mia3ma. Mac-
cbl HeliTpuHo. [IpoGiema TeMHOI MaTe-
puu U ee nerekruposanue. OTKpbITHE 60-
3oHa Xurrca. Yckoputens LHC. PaGoTs
Ha BHO 1SN PAH: nerektupoBanue
HEUTPUHO, TOMCKU TEMHOW MAaTEpPHH,
NBOMHOM £ - pacniaa. CoBMeCTHBIE pabo-

Tl B KBI'Y ¢ HIEPHOM 1 ®epmu-
naboparopueil.

OIIK-4,ITKC-1

T, 3, K,

Teopus nmons

[punnuns! nocrpoenust KTII. Jlarpanxes
dbopmanm3m. Equnas Teopust cnabpix u
ANIEKTPOMATrHUTHBIX B3aUMOJEHCTBU.
CranpmapTtHas MOJieTb. MarHUTHBIE MOHO-
noyii. PyH1aMeHTanpHas JyinHa. Henu-
HeltHbIe ()eHOMEHBI B BAKYYME U CBEPX-
CHJIbHBIX AJIEKTpUUecKuX nossix. Heco-

OIIK-4,IIKC-1

T’ H3’ Kﬂ




xpanenre CP-unBapuanTHOCTU. CTPYHBI.
M-teopus.

7 | Hanodusuka | ®ymnepensl. HanorpyOku. [ToBepxHoCcTH OIIK-4,ITKC-1 T, 13, K,
paznena. Knactepsl. I'paden, ero cBoiicTBa PK
U TIEPCTIEKTUBBI IPAKTUUECKOTO IPUMEHE-
HUSL. DKCTIEpUMEHTAJIbHbIE METO/IbI HCCIIe-
JTIOBaHUSI HAHOCUCTEM U TTOBEPXHOCTEH.
JIByMepHBbIE 3JIEKTPOHHBIE )KUIAKOCTH.
KBanTtoBsii a¢dext Xomna. Me3zockornu-
yeckas (puzuka. CkaHUpYIOIIas 30H10Bast
mukpockorust. Pabotsl B KBI'Y o ¢gusuke
HOBEPXHOCTH U HAaHO(H3HKE.
8 | ®usuka koH- | CBepXMPOBOJAUMOCTD MPH BHICOKOU H OIIK-4,IIKC-1 | 13,K, PK
JICHCUPOBaH- | KOMHATHOM Temreparypax. DK30Tu4e-
HOTO COCTOSI- | CKH€ BeliecTBa (TBEPbI Bogopon). ['e-
HUS. TEPOCTPYKTYPHI B OTYIIPOBOJIHUKAX,
KBAHTOBBIE SIMBI I TOUKH, 3apsI0BbIE U
CIMHOBBIC BOJHBI. JKHUKUE KPUCTAIUIBI.
DepporIeKTPUKU. DeppOTOPOUKH.
9 | HepaBHoBec- | Henuneitnas ¢uzuka: TypOyneHTHOCTb, OIIK-4,IIKC-1 | 13, K, PK
HBIE MPOLIEC- | COJMTOHBI, Xa0C, CTPAaHHbIE aTTPAKTOPHI.
cbl. Xaoc
10 | Korepentnbie | Pasepwr (Rasers), I'pazepsr (Grasers) - ma- | OIIK-4,IIKC-1 | /I3, K, PK
HCTOYHUKH 3epbl Ha PEHTICHOBCKUX U TaMMa JyJax.
U3ITy4EHUSI. [Toryuenue ¢pemMTO-CEKyHAHBIX PEHTTe-
HOBCKHX MMITYJIbCOB. JIa3epsl Ha cBOOO-
HBIX JJIEKTPOHAX.
11 | ®a3oBbie me- | daszoBble nepexoasl BToporo poaa u cea- | OIIK-4,IIKC-1 | /I3, K, PK

pPEXOIbI.

3aHHBIC ¢ HUMHU YD PeKrThl. OXTaxaCHIE
JI0 CBEPXHHU3KHUX TeMieparyp, boze-
OUWHINTEHHOBCKUN KOHIIEHCAT B ra3ax.

B tabnuie 1 npuBoAMTCS ONMMCAaHUE COACPIKAHUS IUCLUIUIMHbBI, CTPYKTYPHPOBAHHOE 110 pa3/ieliaM, ¢ YKa3aHHEeM 110
KaXIOMy pa3zery GpopMBI TEKYIIIETO KOHTPOIIA: 3amuTa JaboparopHoii padots! (JIP), BeIToHEHHE KypCOBOTO TPO-
exta (KII), xypcoBoit pabots! (KP), pacuetHo-rpadmdaeckoro 3amanus (PI'3), nomammero 3aganuns ([3), Hanmcanue
pedepata (P), acce (D), xommoxBuyM (K), pydexnsriit konTpons (PK), rectuposanue (T) u T.4.

CTpyKTYypa AMCHUTLIHHBI

Tabnuya 2. O0ImIas TPYI0EMKOCTh TUCIUIUIMHBI COCTABJISCT 3 3aueTHbIe ¢auHuUIIb! (108 yacoB)

Tabmauma 2
Bun pabotsl TpynoeMKoCTbh, 4aCOB
1 cemecTp Bcero

Oo6mas Tpy10eMKOCTh 108 108
KonrakTHas paGora: 32 32
Jlexyuu (J1) 16 17
Ilpaxmuuecxue 3auamus (113) 16 16
Jlabopamopuwvie pabomut (JIP)
CamocrosiTesibHasi pa6oTa, B TOM YHcJIe H KOHTAKTHAasI 67 67
pabora:
CaMocCTOsITETbHOE U3YUYCHHUE Pa3/IelIOB o7 57




CamomnoaroroBka (mpopadoTka U MOBTOPEHHE JICKITMOHHO-
ro MaTrepuasa u Marepuaia yueOHUKOB U Y4eOHBIX 11OCO-
Ouii, MOJTOTOBKA K JJa0OPAaTOPHBIM M TMPAKTHYECKUM 3a-
HATHSIM, KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO H T.JI.)

10

10

[ToaroroBka v NPOX0XKACHUE TPOMEKYTOUHOMN
aTTeCTallMH

Bua uToroBoro KOHTpoJIs

3auéT

3auét

Tabauya 3. Jlekyuonnwvie 3auamus

Ne
n/n Tema

KBanToBas rpaBurTanus, KOCMo0JIOrus, oo1Ian TEOPUH OTHOCUTECJIBbHOCTH

Pacnao memacmabunvnozo eaxyyma. llouemy npeackazanHasi Macca KBaHTOBOT'O
BaKyyMa MaJjlo BIUSET Ha paciuupeHue Beenennoit?

Keanmoesas epasumayus. MOXXHO 1 KBAHTOBYIO MEXAHUKY M OOIIYIO TEOPHIO OT-
HOCHUTEIBHOCTH OOBEANHUTD B €MHYIO0 CAMOCOITIACOBAHHYIO TEOPHUIO (BO3MOXKHO,
3TO KBAHTOBAsI TEOPUs 110Jis1)? SIBISIETCS I MPOCTPAHCTBO-BPEMS MPUHLIUITHAIBHO
HEMpPEephIBHBIM WM JUCKPETHBIM? ByneT iu camocoriacoBaHHasi TEOpUS UCIIOJb-
30BaTh THIIOTETHYECKHUIA TPABUTOH HIIM OHA OYJET MOJTHOCTHIO TPOIYKTOM JIHC-
KPETHOM CTPYKTYPHI MPOCTPAHCTBA-BPEMEHHM (KaK B IMETICBOM KBAHTOBOM rpaBUTa-
uun)? CymiecTBYIOT JIM OTKJIOHEHUs oT npeackazanuit OTO namst oueHb MallbIX UK
OuYeHb OONBIINX MAcIITA00B WIH B JPYTUX YPE3BbIYAWHBIX 00CTOSTENHCTBAX, KO-
TOpPBbIE BHITEKAIOT U3 TEOPUM KBAHTOBOM T'PAaBUTALINH?

Yéphole Ovipbl, ucHe3HO8eHUe UHGopMmayuu 8 4épHOLL Obipe, uziyienue Xoxuuea.
[Ipou3BoaAT 11 YE€pPHBIE IBIPHI TEIUIOBOE U3JIYYEHHUE, KAK 3TO MPEICKa3bIBAET TEO-
pusi? Comep kKuT JId 3TO U3NTydeHHe HHPOPMALIUIO 00 UX BHYTPEHHEH CTPYKTYpeE,
KaK 3TO MperoaraeT 1yalbHOCTh TIrOTeHHE-KaTuOpOBOUHAs MHBAPHUAHTHOCTbD,
WM HET, KaK CJIeNyeT U3 OPUTMHAIBHOIO pacueTa XokuHra? Eciu HeT u u€pHble
JBIPBI MOTYT HEMIPEPHIBHO UCHAPSITHCS, TO YTO MPOUCXOIUT ¢ MH(pOpMaLneH, Xpa-
HSIICHCs B HUX (KBAaHTOBAsi MEXaHUKa HE MPeyCMaTpPUBAECT YHHUTOKEHHUE UHPOP-
Manun)? Vnu uznmydeHne B KaKOW-TO MOMEHT OCTaHOBUTCS, KOTIa OT YEPHOM ABIPHI
MaJio yTo octaHercs? EcTh in kakoif-m1bo apyroii crocol uccae10BaHus UX BHYT-
pEeHHEN CTPYKTYPHI, €CIIN TaKasi CTPYKTypa BOOOIIIE CYIIECTBYET?

Lononnumenvhuvie uzmepenus. CylmecTBYIOT JI B IPUPOJIE€ JOTOJHUTEIbHBIEC U3-
MEpPEHHUsI IPOCTPaHCTBA-BPEMEHH, KPOME U3BECTHBIX HaM ueThlpéx? Eciu na, To
KaKOBO MX KOJMYECTBO? SIBIIsETCS M pa3MEepHOCTh QYHIaMEHTAIBHBIM CBOWCTBOM
BcenenHnoii nim oHa SBISAETCS pe3yabTaToM IpYTUX (PU3NUECKuX 3akoHOB? Moxem
JI MBI SKCIIEPUMEHTAIbHO «HAOIIOAATh) BBICIINE MPOCTPAHCTBEHHBIE U3MEPEHUS?

Hnrnayuonnas mooenv Beenennoti. BepHa v Teopusi KOCMUYECKON UHOIAIAN, U
€CIIM 714, TO KaKOBBI MTOAPOOHKIE JeTalln 3TOU cTaauu? YTo mpeacraBiseT cooon
TrUNOTeTHYeCcKoe NH(IATOHHOE 0JIe, OTBETCTBEHHOE 3a pocT uHsAmuu? Eciu
UHOISAIUS TPOU30IIIIa B OAHON TOYKE, SBISETCS JIU 3TO HAYAIOM CaMOIIOIIEPIKHU-
BaIOILIErocs Impolecca 3a cuéT HHQIISIMYA KBAHTOBO-MEXaHUYECKUX KOoeOaHuH,
KOTOPBIN OyJeT MPOA0IKATHCS B COBEPILIEHHO APYToM, YIaIEHHOM OT 3TOH TOUKU
Mmecre?

Mynvmuscenennas. CymecTBYIOT i1 (pU3ndecKre MPUUYUHBI CYIIECTBOBAHUS APY-
I'MX BCEJICHHBIX, KOTOpPbIe IPUHIUIHAIBHO HeHabmoaaeMbl? Hanpumep: cyre-
CTBYIOT JIM KBAHTOBOMEXAHNYECKHE «AIbTEPHATUBHBIE HCTOPUU» UIIN «MHOKECTBO
MupoB»? CyIIECTBYIOT JIU «APYTUE)» BCEIICHHBIE C (PU3MUECKUMH 3aKOHAMH, SIBJIS-



10.

11.

12.

IOIIUMHUCS Pe3yJIbTaTOM TbTEPHATUBHBIX CITOCOOOB HAPYIIECHUS OYCBUIHON CHM-
MeTpu# (PU3UYECKUX CHII TP BHICOKUX YHEPTHUSX, PACIIONIOKECHHBIE, BO3MOXHO,
HEBEPOSITHO JTAJIEKO M3-3a KOCMUYECKON nHMIsammu? SBisercs jJu onpaBIaHHBIM
MCIOJIb30BaHNE aHTPOITHOTO IPHUHIIMIIA JJIsI PEIICHUS TTI00aTbHBIX KOCMOJIOTHYE-
CKUX quieMMm?

Ipunyun xocmuueckou yeH3ypsl u cunomesa 3aujumsl XxpoHono2uu. Moryr jau CuH-
TYJSIPHOCTH, HE CKPBIBAIOIIHECS 32 TOPU30HTOM COOBITUN U M3BECTHBIC KAK «TOJIbIC
CUHTYJIIPHOCTH», BOSHUKATh U3 PEATMCTUYHBIX HAYAIbHBIX YCIOBUH, HIIN Ke
MOXHO JTIOKa3aTh KaKyl0-TO BEPCHUIO «TUIIOTE3bl KOCMUYECKOU 1eH3ypbl» Pomkepa
[Tenpoy3a, B KOTOPO# MpeIonaraeTcs, YTo 3T0 HEBO3MOKHO? AHAJIIOTMYHO, OYIyT
JIY 3aMKHYTBIE BPEMEHHUITOA00HBIC KPUBBIE, KOTOPHIE BOZHUKAIOT B HEKOTOPBIX pe-
HIEHUSIX ypaBHEHUH 00IIel TEOPUU OTHOCUTEIBHOCTH (M KOTOpbIE MPEANONaratoT
BO3MOYXHOCTh ITyTEIIECTBHS BO BPEMEHH B 00pAaTHOM HAIPABJICHUH ) HCKJITFOUEHBI
Teoprel KBaHTOBOM rpaBUTALIUU, KOTOPasi 00beTUHSIET OOIYI0 TEOPHIO OTHOCH-
TEIBHOCTU C KBAHTOBOM MEXaHUKOMU, KaK MPEIOoiIaraeT «rurnoTe3a 3alThl XpOHO-
sorun» CtuBeHa XokuHra?

Ipunyun xocmuueckou yeH3ypvl u cunomesa 3aujumsl Xxponoaio2uu. Moryr i1 cuH-
T'YJSIPHOCTH, HE CKPBIBAIOIINECS 32 TOPU30HTOM COOBITUN U U3BECTHBIE KAaK «TOJIbIe
CUHTYJIIPHOCTH», BOSHUKATh U3 PEATMCTUYHBIX HAYaIbHBIX YCIOBUH, HIIN Ke
MOXHO JTIOKa3aTh KaKyl0-TO BEPCHUIO «TUIIOTE3bl KOCMUYECKOU 1eH3ypbl» Pomkepa
[Tenpoy3sa, B KOTOPO# MpeIonaraeTcs, YTo 3T0 HEBO3MOKHO? AHAJIOTUYHO, OYIyT
JIY 3aMKHYTBIE BPEMEHUITOA00HBIC KPUBBIE, KOTOPHIE BOZHUKAIOT B HEKOTOPHIX pe-
HIEHUSIX ypaBHEHUH 00IIel TEOPUU OTHOCUTEIBHOCTH (M KOTOPbIE MPEANOIaratoT
BO3MOYXHOCTh ITyTEIIECTBHUS BO BPEMEHH B 00pATHOM HAIPABIICHUH ) HCKITFOUEHBI
Teopuel KBaHTOBOM IrpaBUTALIUU, KOTOPasi 00beTUHSIET OOIYI0 TEOPHIO OTHOCH-
TEIBHOCTU C KBAHTOBOM MEXaHUKOMU, KaK MPEIOoiIaraeT «rurnoTe3a 3aThl XpOHO-
sorun» CtuBeHa XokuHra?

Ocb 8pemenu. YTo MOTYT CKa3aTh HaM O IPUPOJE BPEMEHHU SIBJICHUS, KOTOPBIE OT-
JUYAIOTCS IPYT OT Apyra XOXKIACHUEM 0 BpeMeHH Brepén u Hazaa? Uem Bpems oT-
nmudaercs ot poctpanctea? [louemy Hapymienuss CP-unBapuanTHOCTH HabOIIOAA-
FOTCSI TOJIBKO B HEKOTOPBIX CIA0BIX B3aUMOJICHCTBUSIX U OoJiee HUrAe? SBnstoTcs
nu HapyuieHus CP-uHBapUaHTHOCTH CIIEICTBUEM BTOPOTO 3aKOHA TEPMOANHAMUKHI
WJIY K€ OHU ABJISIOTCS OTACIBHON OChIO BpeMeHH? ECTh 1M MCKITIOUEHUSI U3 TIPUH-
LUTA IPUYUHHOCTU? SIBIISI€TCS M MPOLLIOE €MHCTBEHHO BO3MOXKHBIM? SIBIseTCs
JIX HACTOSIIIIMN MOMEHT (PU3UUYECKH OTIUYHBIM OT MPOIUIOTO U OyIYIIETO WK 3TO
MPOCTO PE3yNbTaT 0COOCHHOCTEH co3Hanus? Kak 1011 HayqrJIiCh I0rOBapuBaTh-
Csl 0 TOM, UTO SIBJIA€TCS HACTOAIMM MOMeHTOM? (CM. Takke HUxke DHTponus (0Ch
BPEMEHN)).

Jlokanbnocme. CymiecTBYIOT I HENOKaJbHBIE SBJICHUS B KBaHTOBOW (usuke? Ecmu
CYIIECTBYIOT, HE UMEIOT JIN OHU OTPAaHWYCHHUS B Iepenade MHGOpMAINH, WIIH: MOXKET
JIY DHEPIHs U MaTepusl TaKXkKe JABUraThCs MO HeJoKalbHOMY IyTH? IIpm Kakux ycioBu-
X HAONIONAIOTCS HEJIOKaJIbHbIE siBIeHUs? UTo BiIeYET HaNM4YMe UM OTCYTCTBHE HEJO-
KaJbHBIX ABJICHUN Ui (DyHIAMEHTAJIBHOW CTPYKTYpPBHI IpocTpaHcTBa-Bpemenu? Kaxk
3TO CBSI3aHO C KBAHTOBOM CHEIUIEHHOCTHbIO? Kak 3TO MCTONKOBAaTh ¢ MO3MLUHN Mpa-
BUJIbHOW MHTEpIpETaluu (PyHIaMEHTAIbHOU MPUPO bl KBAHTOBOM (PU3UKN?

byoywee Bcenennoii. JIpuxxercs nu Beenennast no HanpasieHuto K bonbiomy 3a-
Mep3aHuio, bonapomMy pa3peiBy, boiabniomy cxxaTuio win boiasmiomMy oTCKOKy?
SBnsiercs nu Haima BeeneHHas 9acTbi0 0@CKOHEYHO TOBTOPSIFOIICHCS IUKITUIECKON
Monenu?

IIpownoe Becenennot. Ecnm unbasuronHas Teopus pa3BuTus BeeneHHol BepHa, TO
MOJKHO I OTIPEACIIUTh MECTOMOJIOKEHNE (TOUKY) Havana HHQISIIHOHHOTO MPO-



13.

14.

15.

16.

17.

18.

19.

20.

necca OTHOCHUTEIBbHO HACTOAIICTO ITOJTOXKCHUSA COJIHEYHOM CHCTEMBI?

Duszuka KOH@BHCMPOGaHHOZO COCMOAHUA

Amopguvie mena. KakoBa npupoja nepexoa MexXAY KUIKOW WK TBEPAOH U
CTeKJIOBUIHOM (azamu? Kakue ¢puznueckue mporecchl MPpUBOIAT K OCHOBHBIM
CBOMCTBaM crekiia?

Xonoonuwuii ss0epuwiii cunmes. KakoBo 00bsICHEHUE CIIOPHBIX TOKJIAJI0B 00 M30bI-
TOYHOM TeIUIe, U3ITY4YCHUN U TPAHCMYTalusix?

Kpuoeennas snexmponnasn smuccus. 1louemy B OTCyTCTBUE CBETA YBEIMYUBACTCS
IMUCCHUS DIEKTPOHOB (POTOIIEKTPOHHOTO YMHOXKUTEINS IIPU YMEHBIIEHUH €r0 TEM-
neparypsl?

Bvicokomemnepamypnas ceéepxnpogooumocms. KakoB MeXaHU3M, BbI3bIBAIOLIUN Y
HEKOTOPBIX MaT€pHUajIOB IPOSBIEHUE CBEPXIIPOBOJIUMOCTH MPH TEMIEpATypax
HamHoro Bbiiie 50 rpagycos KenpBruna?

Conomomunecyenyus. Yto sBIsIeTCS MPUUIUHON BRIOPOCA KOPOTKUX BCITBIIIEK CBE-
Ta IPU CXJIOMBIBAHUU MY3BIPHKOB KHUAKOCTH, BO30YKIEHHBIX 3BYKOM?

Typbynenmnocms. MOXHO M CO3J1aTh TEOPETUYECKYIO MOJEIb JJI OMMCAHUS CTa-
TUCTUKU TypOYICHTHOTO TOTOKA (B YaCTHOCTH, JJISl €r0 BHYTPEHHEH CTPYKTYPHI)?
[Ipu KakuX yCcnoBHUSIX CYIIECTBYET Ifajkoe pemenue ypasHenuii Hasbe-Ctokca?
3T0, BEpOSITHO, MOCIIEIHSS HEpPEeMEHHAs MpobdieMa KIIaCCUYeCKON UITH HhIOTOHOB-
CKOHM (hU3UKH.

Llaposas monnusa. KakoBa npupoza 3Toro siBjieHusA? SBiseTcs jau mapoBasi MOJI-
HHs CaMOCTOATCIbHBIM O6’beKTOM WU ITOAIINTHIBACTCA 3HepFH€ﬁ n3BHe? Bee nu
IIapOBBIE MOJIHUU UMEIOT OJIHY U TY K€ MPUPOIY WM CYIIECTBYIOT pa3Hble UX TH-
Tb1?

I'pagpen. KaxoBa mpuuuHa cTaOUIBHOCTH rpad)eHa M B 4€M HEIOCTATKH TEOPUHU
Jlanay-ITaitepica, mpenckas3pIBaloOIIFe HEBO3MOXKHOCTh CYIIECTBOBAHUS CTAOWIIb-
HbIX 2D cucreM nmpu KOHEUHBIX TeMIIEpaTypax

Tabauya 4. llpakmuueckue 3ansamus (cemunapol)

Ha nmpakTtuueckux 3aHSITUSAX KOHKPETHU3MPYETCS JIEKIIMOHHBIM MaTepuai, ColepiKaTeib-

Hasl YacTh KOTOPOTO MpejcTaBieHa B Tabnuie 1, a Takke mpopabaTeiBaeTcs MaTepral, KOTOPBIN
B ATOM TabIHUIIEe HE OTPAXKEH.

Tabauya 4. Ilpaxmuueckue 3anamus

Tema

Xonoouwiii s0epuvwiii cunmes. KakoBo 00bsICHEHUE CIIOPHBIX JIOKJIA0B 00 U30BITOU-
HOM TEIJIE, U3JIyYEHUU U TPAaHCMYTalusIX?

Kpuocennasa snexmpounnas smuccus. 1louemy B OTCYTCTBHE CBETa YBEJIMUYUBAETCS
OMUCCHS AJIEKTPOHOB (POTORIEKTPOHHOIO YMHOXKHUTENS MPU YMEHBIICHUHU €0 TeM-
neparypsl?

Buvicokomemnepamypnas ceepxnpogsooumocms. KakoB MexaHH3M, BBI3BIBAIOIIUN Y
HEKOTOPBIX MAaTEpHAJIOB TMPOSBICHUE CBEPXIIPOBOJUMOCTH MIPH TeMIeparypax
HaMmHoOTO BbIlIe 50 rpagycoB KenbrHa?



Ne
n/n

Cononmomunecyenyus. Yto sBisieTcs MPUUUHOMN BHIOpOCA KOPOTKUX BCIIBIIIEK CBETA
IIPU CXJIONIBIBAHUH ITY3bIPHKOB JKUIKOCTH, BO30YXKIEHHBIX 3BYKOM?

Typoynenmnocmsb. MOXHO JIM CO3/1aTh TEOPETUUYECKYIO MOJIEIb JJIsl OUCAHUS CTa-
TUCTUKU TypOYICHTHOTO TOTOKA (B YaCTHOCTH, JJISl €r0 BHYTPEHHEH CTPYKTYPHI)?
[Ipu Kakux ycnoBHUsIX CYIIECTBYET Iiajkoe pemenue ypasHenuii Hasbe-Ctokca?
3T0, BEPOSITHO, MOCIEIHSS HEpPEMEHHAs MpobdiieMa KIIaCCUYeCKON UITM HhIOTOHOB-
CKOM (hU3UKH.

Llaposas monnua. KakoBa mpupoja 3Toro sBieHus? SIBiseTcs Ju mapoBas MOJTHUS
CaMOCTOSATEIIbHBIM 00BEKTOM HJIH TTOAMUTHIBACTCS dHeprueii n3sHe? Bee mu mapo-
BbI€ MOJIHMM UMEIOT OJIHY U TY € MPHUPOY WUJIU CYIECTBYIOT Pa3HbIC UX TUIIBI?

I'pagpen. KakoBa nmpuynHa cTaOMIBHOCTHU rpadeHa u B 4EM HETOCTATKU TEOPUU
Jlannay-ITaitepica, mpeacka3bIBaoIe HEBO3MOKHOCTD CYIIECTBOBAHUS CTAOMIIb-
HbIX 2D cucrem npu KOHEUHBIX TEMIIEpaTypax.

Tabnuya 5. Camocmosmenvroe uzyierue pazoenos OUCYUNIUHbL

BOl'IpOCbI, BBIHOCHMMBIC HA CAMOCTOATEC/IBHOC U3YUCHUEC
Du3uKa 6bICOKUX 9Hepzuﬁ, d)u3ul<a dIeMEHMAPHbBIX Hacmuy

Mexanuzm Xueeca. OtkpoiTue 6030Ha Xurrca Ha LHC B 2012 rony. KakoBsl no-
CJICACTBHA 3TOI'O OTKPBITHUA. SIBngercs 11 3Ta qacTuna O,Z[HOﬁ A3 MHOTUX?

IIpobrema uepapxuu. Ilouemy rpaBuTaIys sBIsIETCS Tako# cnadoi cunoi? Ona cra-
HOBUTCS OOJIBILION TOJIKO B TUIAHKOBCKOM MacIiTade, Jisl YaCTHI] C SHEpruei mo-

psaaka 10* IB, uro ropasio BBIIIE 3JIEKTpociadboro macmrada (B pu3nKe HU3KUX
sHepruil nomuHUpyromien spisercs sHeprus B 100 [9B). [Touemy 3Tu Macmtadbl Tak
CHJIBHO OTJIMYaIOTCA APYT OT apyra? Uto memaeT BeInYynHaM 3JeKTpociaadoro mac-
mraba, TAKUM Kak Macca 6030Ha Xurrca, mojydyaTh KBAaHTOBBIC MTOTIPABKU HA Mac-
mTabax MmopsaKa IIaHKOBCKUX? SBISIOTCS M pEIICHUEM 3TOU MPOOIeMBbI cCyTep-
CUMMETpHUS, AOTOTHUTEIbHBIE U3MEPEHHS HIIM ITPOCTO aHTPOITHAS TOHKAsi HACTPOM-
Ka?

Maenumnboiii mononons. CyliecTBOBAIM JIX YaCTHUIIbI - HOCUTENIN «MarHUTHOTO 3a-
psiga» B Kakue-Tu00 MpOIIIIbIe ATIOXH ¢ 0oJiee BRICOKUMU dHeprusimu? Ecnu na, To
€CTh JIN Kakue-mn0o Ha ceronusimanii neHb? (I[lonp J{upak mokaszan, 4To HaIM4IKe
HEKOTOPBIX THUIIOB MarHUTHBIX MOHOIIOJIEH MOTJIO OBl OOBSICHUTH KBAHTOBaHHE 3apsi-

1a.)

Pacnao npomona u Benukoe o6vedunenue. Kak MOXXHO 00BETUHUTD TPU PA3TUIHBIX
KBaHTOBO-MEXaHNYECKUX (YHIaMEHTAIbHBIX B3aUMO/ICHCTBUS KBAHTOBOM TEOPHUHU
nonsi? [louemy nervaiiimii GapuoH, SIBISIOUINICS TPOTOHOM, a0COTIOTHO CTaOuIIeH?
Ecnm sxe mpoToH HecTaOuiIeH, TO KaKOB €ro Mepuo I moxypacnaaa?

Cynepcummempus. Peann3oBaHa Jii CyliepCUMMETPHUS IPOCTPAHCTBA B MpUpoe?
Ecnu na, To KakoB MEXaHU3M HapylieHus cynepcuMmeTpuu? CTabmiIn3upyeT i cy-
HEPCUMMETPHS AIEKTpocaalblii MacTal, Mpe1oTBpallas BbICOKUE KBAaHTOBBIE T10-
npaBku? CocTOUT 11 TEMHAsI MaTepusl U3 JIETKUX CyEPCUMMETPUYHBIX YacTUIL?

Ilokonenus mamepuu. CyniecTByet Ju 0ojee TpEX MOKOJICHUH KBAPKOB U JICITOHOB?
CBs13aHO JIM YHCIIO TIOKOJICHUH ¢ pa3MepHOCTHIO MpocTpancTBa? [louemy BooOIIIE
CYIIECTBYIOT MokoJieHus? CylecTByeT I TeOpHsi, KOTopasi MOria Obl OOBSICHUTh
HaJIMYMe MacChl y HEKOTOPBIX KBAPKOB U JIEITOHOB B OT/IEIbHBIX MOKOJIEHUAX Ha OC-
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10.

11.

12.

HOBaHUH TEPBBIX MPUHIUTIOB (Teopust B3aumoieicTBus FOkaBwr)?

Dynoamenmanvuas cummempus u Heimpuro. KakoBa nmpupoaa HEMTPUHO, KAKOBa MX
Macca U Kak oHu ¢opmupoBaiu sBosonunio Beenennoit? [louemy ceituac Bo Beenen-
HOM oOHapy>KUBaeTCs BEIIECTBA OOJIbIIE, UeM aHTHUBenIecTBa? Kakue HeBUIUMBIE
CUJIBI IPUCYTCTBOBAJIM HA 3ape BceneHHo, HO ucue3nu U3 MoJisd 3peHHsI B Ipoliecce
pazButus Beenennoit?

Hoepnasn guzuka

Keanmosas xpomoounamuxa. KakoBbl (pa30BbIe COCTOSHUS CHIIBHO B3aUMOJICHCTBY-
IONIEH MaTepUu M KaKyro poJib OHM UTPatOT B KocMoce? KakoBo BHYTpeHHEE yCTPOu-
CTBO HYKJIOHOB? Kakue cBOICTBa CUIIbHO B3aUMOJIECHCTBYIOIEH MaTEpUHU IIPEICKa-
3piBaeT KXJ1? Uto ynpaBiiseT nepexoioM KBApKOB U TJIFOOHOB B MHU-ME30HbBI U HYK-
noHbI? KakoBa posib MIFOOHOB M IIIFOOHHOTO B3aUMOJAEUCTBUS B HYKJIOHAX U Aapax”?
Uro onpenenser kmoueBbie ocooeHHocTn KX/ 1 KakoBO X OTHOIIEHUE K MPUPOJIC
IpaBUTALlMU U IPOCTPAHCTBa-BpeMeHn? KBapK-TII0OHHAas MJ1a3Ma.

Amomnoe 50po u sdepnas acmpogusuxa. KakoBa nmpupo/ia siAepHbIX CHII, KOTOpast
CBSI3bIBAET MPOTOHBI U HEUTPOHBI B CTAOMIIbHBIE AIpa U penkue nu3oronbsl? KakoBa
IIPUYMHA COEMHEHMS MPOCTHIX YacTHUIL B CIIOXkHBIE siapa? KakoBa mpupona
HEUTPOHHBIX 3BE3/] U IUIOTHOU siiepHON MaTepuu? KakoBO MPOUCXO0XKACHUE AIIEMEH-
TOB B kocMoce? UTo Takoe siiepHble peakliu, KOTOPbIE JBUXKYT 3BE3/bI U IPUBOIST
K uX B3pbiBamM? HOBbIE METOIBI SIICPHOM TE€pAITUU U TUATHOCTUKH.

Ocmpos cmadbunvrocmu. Kakoe camoe TsHKENOe U3 CTAaOUIBHBIX HIIM METAaCTa0UITb-
HBIX SIIEP MOXKET CYIIECTBOBAThH?

Qu3zuueckas ungopmayus

CymecTBytoT 1 przndeckne heHOMEHBI, TAKHE KaK YEPHBIC JBIPHI MIIN KOJUIATIC
BOJIHOBOHM (PYHKILIMH, KOTOpBIE 0€3BO3BPATHO YHHUUTOXKAIOT HH(OPMAIIHIO O CBOMX
MPEANIECTBYIOMMUX COCTOSHUAX? MeTo 161 HHPOPMaIMOHHON 00pabOTKH MEIUKO-
Ouosiornyeckoit HHQopMaIu.

«Teopus ecezo» (Teopun Bennkoro o0be1nHEHUS)

CyiecTByeT 1 TeOpHsi, KOTOpast 00BSACHIET 3HAUEHUS BCeX (PyHAAMEHTAIBHBIX (Pu-
3uueckux KOHCTaHT? CyllecTBYeT JIU TeOpHsl, KOTopasi OOBSICHSIET, MOYeMy KanuOpo-
BOYHAsI NHBAPUAHTHOCTh CTAHJIAPTHON MOJIENIN TaKasi, Kak OHa €CTh, ToueMy HaOIIt0-
JaeMoe IPOCTPAaHCTBO-BpeMs uMeeT 3 + 1 u3mMepeHusi, ¥ Mo3ATOMY 3aKOHbBI (PU3UKHU
TaKOBBI, KAaK OHH €CTh? MEHSIOTCS JI1 C TeYCHUEM BpeMeHHU «(DyHIaMeHTaIbHbIC (HU-
3UYECKHUEe KOHCTAHThI»? SIBISIOTCS JIM KaKhe-HUOYAb YaCTUIbI B CTAHAAPTHOM MOjie-
71 PU3MKH JIEMEHTAPHBIX YACTHI] HA CAMOM JIEJI€ COCTOSIIIMMHU U3 IPYTHX YACTHII,
CBSI3aHHBIX HACTOJBKO CHJIBHO, YTO UX HEBO3MOXKHO HAOII0OIaTh MPU COBPEMEHHBIX
AKCIIEPUMEHTATBHBIX JHEepTrusix? CylecTBYIOT i (hyHIaMEHTAIbHBIE YaCTHUIIBI, KO-
TOpbIe el He HaOJI01anCh, U €CITH J1a, TO KAaKUe OHU 1 KaKOBBI X cBoiicTBa? Cy-
IIECTBYIOT JI HeHa0I01aeMble (PyHIaMEHTAIBbHBIE CHIIBbI, KOTOPBIE MPEIoaraet
Teopusi, OOBSCHSIONIHE IPyTrue HepemEHHbIE MPOOIeMbl GU3UKU?
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Kanubpoeounaa uneapuanmuocmsp

13. | CymiecTBYIOT 11 pealibHO HealOelneBbl KaTuOpPOBOYHBIE TEOPUU CO IIETBIO B CIIEKTPE
Mmacc?

Du3uKa HcUGbvIX CUCMEM.

14. Cunanmuueckas nracmuynocms. OHa HEOOXOAUMA JIJIsI BRIYUCIUTEIILHON U (hru3nde-
CKO# MoJieneil Mo3ra, HO 4eM 3TO 00YCJIOBIEHO U KaKyl0 PO OHA UTPAET B MPOIIEC-
cax OoJiee BBICOKOTO MOPSAKA BHE TUTITIOKAMITA U 3PUTEIIbHON KOPBI?

15. Axconanvhoe nageoenue. Kak akCOHBI, HCXOSIINE U3 HEHPOHOB, HAXOAT CBOU 11e-
nu? DTOT mpoLecc UMEET pellaroliee 3HaYeHUE JI Pa3BUTHUSI HEPBHOM CUCTEMBI, B
YaCTHOCTH, B BOIpoce (GOPMHUPOBAHUSI CTPYKTYPHI COCTMHCHHUI B MO3TE.

16. | Cnyuatinocms u ycmotiuugocms K wiymy npu skcnpeccuu 2enog. Kak reHsl ynpanJis-
IOT HAILIUM TEJIOM, BBIJICPKUBAsI Pa3IMUYHbIC BHEIIHUE BO3ICUCTBUS U BHYTPEHHIOIO
cToXacTUUHOCTh? CyIIECTBYIOT Pa3IMYHbIE MOJIETU T€HETHYECKUX MPOLECCOB, HO
MBI JAJIEKH OT TIOHWMaHUs BCEH KapTUHBI, B YaCTHOCTH, B MOpPJOTreHe3e, B KOTOPOM
SKCIIpeCcCHsl TEHOB JTOJIKHA KECTKO PEryIupOBaThCS.

17. Konuuecmeennoe uccredosanue ummynnou cucmemolt. KakoBbl KOJTUYECTBEHHBIC
CBOICTBa MIMMYHHBIX peakiuii? KakoBbl OCHOBHBIC CTPOUTENLHBIE OJIOKH UMMYHHON
cuctembl? Kakyro posib UTPAaeT CTOXaCTUYHOCTh?

OBPA30OBATE/IBHBIE TEXHO/IOTUH

Cnucoxk (GpuabMOB, MPeANoiaraéMbIX BHIHECTH Ha 00CYKIEHUE!
UYro Obu10 70 OosbIoro B3pbiBa (2012-02-19). Horizon. BBC. 45 min.

Ortkyna nosiBwiiachk Hama Beenennas? Kak 3T1o Bce Hayasioch? Ha mpoOTsKeHUH MOYTH CTa JIET
CUHTAJIOCh, YTO bombII0# B3phIB ObUT OKOJIO 14 MumnapaoB et Hazan. Ho temnepb HeKOTOphIe
YYEHBIC CUMTAIOT, YTO OBLIO Ha caMOM Jieje He "Havano'; Hama BcenmeHnHas, BO3MOXHO, ObLTa
YHHYTOXKEHA "70". DTOT (GUIbM U3y4yaeT TOJIOBOKPYKUTEIBHBIA MHP KOCMOCa M MHOTOUYHMCIICH-
HBIX BCEJICHHBIX, U Ia€T B3I HA TO, 4TO ObLIO 0 Bosbiioro B3peiBa.

CepxMmaccuBHbIe uépHbie abIpsl. Horizon. BBC. 45 min. (2000)

W3 Bcex runoreTHyeckux 00beKTOB BeeneHHoi, npeicka3biBaeMbIX HAYYHBIMU TEOPUSMH, Yep-
HBI€ JIBIPbI IPOU3BOJAT CaMO€ JKYTKOE BIEUaTIeHHE. DTH 3araJlouHble YOUNIIBI IENIbIX TalaKTHK
CHOCOOHBI TMOTJIOTUTh OIPOMHOE KOJMYECTBO BEIIECTBA, YBEIHMYMBAsACH B pazMepax. M, xors
MPENOJIOKEHNS 00 UX CYIIECTBOBAHMM HaudalH BbICKa3bIBaThCs OoJiee ABYXCOT JIeT Hazal, yoe-
JUTENIbHBIE CBUJETENBCTBA PEAIBHOCTH HX CYLLECTBOBAHMS IOJYYEHBI COBCEM HeIaBHO. Baxk-
HelIee CBOMCTBO YEPHOM JBIPHI - UYTO OBl B HEE HH IMOMAJIO, 0OpaTHO OHO HE BEpHETCS. ITO Ka-
caeTcsl JaXke CBeTa, BOT IOYEMY YEpHBIE AbIPbI M MOJIY4YWJIM CBOE Ha3BaHue. EBpomelickue u
aMEpUKaHCKUE yYEHBbIE MPOBENH II00ATbHBIN MOUCK CBEPXMACCUBHBIX YEPHBIX JIbIP, KOTOPHIE,
COTJIACHO COBPEMEHHBIM TEOPETUYECKUM BBIKJIAJKaM, JOJKHBI HaXOAUTHCS B IIEHTPE KaKIOH
rajakTuku. Ha ceromHsamHunii 1eHb CBEpXMaCCUBHBIE Y€pPHBIC BIPHI OOHAPYKEHBI yKe B 45 ra-
nakTukax. B nentpe Hamero Mieunoro Ilytu Tak ke pacrosiaraercst HEBEpPOSATHO MAacCUBHAas
yepHas Iblpa, KOTopasi B MAJUTMOHBI pa3 Tsokenee CoJlHIA.

[Mapannensusie Bcenennsie / BBC: Parallel Universes (2002) TVRIp, 48 muH.
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W3 gero cocrout Ham mup? 13 aromoB unu.... cynepctpyH? CKOJIbKO U3MEPEHUN B HAIlIEM MH-
pe? 3 umu... 11? YUto 3a Muctuueckass MmemOpaHa OOBOJIAKMBAET Ka)KJOTO M3 HAC, U OJIMKE K
HalleMy Tely, 4eM oexaa? U cyliecTByroT 11 napajuieabHble BCEJICHHbIE?

Ha »tu Bonpock! otBeTsT yueHsie B punbme BBC "Ilapamnensubie Bcenennsie".  OuiabM maér
npezacTaBieHne 00 M-Teopusx M BKJIOYaeT B ceOsi BBICKAa3bIBAaHUS cO3JaTesieil TEOpHil cy-
nepcTpyH u M-teopuii.

HHTEPAKTHBHBIE ObPA30BATE/IBHBIE TEXHOJIOT'HH, HCIIO/IB3YEMBIE B
AYAUTOPHBIX 3AHATHAX.

a. OCHOBHBIM MHTEPAKTUBHBIM CPEJICTBOM IPU YTEHUU JTAHHOTO Kypa SBISETCS MCIIONb-
30BaHME HA TMPAKTUYECKUX 3aHATHIX WHIAWBHIYaTbHOTO HKCIPECC-TECTHPOBAHUS CTYICHTOB
oOyudaromiero xapakrepa. JlJis mpoBeIeHUs TAKOTO TECTUPOBAHUS UCIIONIB3YeTCsl MPOTrpaMma, Hc-
noJb3yromas *.ast — popmMar TeCTOBBIX 3a/IaHH, TOJrOTOBJICHHBIX MPETIOAaBATEIICM.

0. Mcnonp3yroTcst KOMIbIOTEpHBIE TTpe3eHTanuu. iMeercs: 6ank u3 6omnee yeM 80 opuru-
HAJIBHBIX Tpe3eHTanui (7 U3 KOTOPBIX MPHHAUICKUT aBTOPY), UCTIOIB3yEMBIX B YI€OHOM TIPO-
11ecce Mo JTaHHOW AUCITUIIIINHE (CM.HIDKE).

B. [1lInpoko ucrnonp3yeTcst HHTEpaKTUBHAS TOCKA.

Axademuyeckas MoOUILHOCMb

B pamkax mporpamMmbl akaJieMU4ecKO MOOMJIBHOCTH OCYILECTBISIETCSI OOMEH U UCIOJIb30-
BaHUE B y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX MPOrpaMM ¢ BeAymmmu By3amu Poccun. OcHo-
BOIl IIporpaMMbl aKaJeMHYecKoil MOOMIIBHOCTH sIBJsieTCsl exeronHas bakcanckas MonoaéxHas
IIKOJIa IKCIIEPUMEHTANEHON U Teopetnueckoil ¢usuku (BMI DT®d), opranusyemas u mpoBo-
nuMas kadenpoit Teoperrnaeckoit puznku KBI'Y. B padote lIkonsr ydactByroT cTtynenTsl KbI'Y
u Beaymux By3oB: MUDU, MI'Y um. M.B.JlomonocoBa, MOTU, FODY. K urenuto ekiuit Ha
[[Ixone mpuriamaroTcs BeAylue yud€Hble U3 BCeX oOacteil coBpeMeHHon (u3uku. Ha ocHoBe
npouynTaHHbIX Ha [lIkose neKuii U T0KIa0B TOTOBUTCS YUeOHBIM MaTepual (B BUAe COOPHUKOB
JISKIIMHA ¥ TIPE3CHTAIIMI ), a 3aTeM OCYIIECTBIIETCS OOMEH CTYICHTaMH, CIIeIIUaIucTaMu 1 o0pa-
30BaTeIbHBIMU MTPOTPAMMAaMU M TEXHOJIOTHUSIMHU.

Cnucok nmpe3eHTalui, UCToNb3yeMbIX TPpHU YTeHUU Kypca «CoBpeMeHHbIe pobiieMbl (hu3u-
KI»:

Ipezenmayuu Ha ocnose nexyutl u 00k1a008 BMIL DT®:

1. MiooHHasi TMarHOCTUKA MpolieccoB B reauocdepe u maraurochepe 3emmnu. Tumamikos J[LA..,
MHUoOU

2. DKCIIEpUMEHTANIbHBIE METO/IbI MIOOHHOM auarHoctuku. SAmmn U.1., MUOU

3. UccnenoBanue KOppensiquu Mexay aTMOC(EepHbIMH BO3MYILEHUSMU U BapHUallUsIMU IOTOKA
MIOOHOB. Muxaitnenko A.C., MUUOU

4. MeTtonuka perucTpanuy "MarHUTHBIX OOJIAKOB" COJTHEYHOTO TPOUCXOXKICHHUS C TTOMOIIBIO
MIOOHHOTO rojgockomna. Kyszoskosa A.M., MUDU

5. Ocobennoctu wuccienaopanus (GopOym-3¢gdhekToB B moTroke MriooHOB. bapbammnua H.C.,
MHUDOUN

6. Atmocdepa B MroonHoM "ceetre". A.H. Imutpuesa, MUOU

7. Onpenenenne paauoHyKIUIHOTO COCTaBa TKaHEW YeloBEeKa METOJOM ramMMma CHEKTPOCKOMUU
B HU3K0(oHOBBIX ycnoBusix. Keprues P.X., KbI'Y

8. IMonsipu3arusi >MEKTPOMArHUTHBIX BOJIH Ae(PEKTaMH IMPOCTPAHCTBA-BPEMEHHU, KaK TECT IO
¢dukcanuu mapaMeTpoB HapYyLIEHUS JIOPEHI] -MHBAPHUAHTHOCTH MPOCTPAHCTBA-BpeMEHU. [ 'puii-
kad 10.C., OOV, AU PAH
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9. CtpykTypa HEUTPOHHON 3BE3[bI B MPUOIMKCHHH BBIPOXKIECHHOTO (DEPMHUOHHOTOTO Trasa.
XokoHoB A.X., Kamryesa 3.9. KbI'Y

10. HEYCKOPUTEJIbHASI ®WU3UKA BBICOKUX SHEPIUM: JIECATH JIET CIIYCTS
2000-2010 Ilerpyxun A.A. MUOU

11. OTKJIMK BAKCAHCKOI'O ITOA3EMHOI'O CHUHTUWIUIALNOHHOI'O TEJIECKOITA
HA HEUTPUHHBIM BCIIJIECK OT CBEPXHOBOM P.B. Hosocenbuesa, BHO MM PAH
12. Heiirponnsiit Monutop KBI'Y Ha nuke Tepckon. Xokonos A.X. KBI'Y

13. METO/Ibl MCCJIEJIOBAHUS KOCMUYECKUX JIYYEN BBICOKUX U CBEPXBBI-
COKMX DHEPTUM. Slumn U.U., MUOU

14. Anmzorponus noroka Kocmudeckux Jlydeit BrICOKOW dHEpruu B okpecTHOCTH COJIHEUHOM
cucteMbl. Anekceenko B.B., BHO 1SIM PAH

15. OcHOBHBIE UCTOYHHKN raMMa (oHA B HU3KO(POHOBOHW JTaOOpaTOpuH TITyOOKOTO 3aJI0KECHHS
BHO. Xokonos A.X., boratsipéBa M.T., KbI'Y

16. Pesynpratsl skcniepuMenTa o noucky 2K-3axsara Kr-78. Kazanos B.B. BHO NS PAH

17. Ocobennoctu KoHUTypanuii "Manas yacTuna -miacTuHa” ¥ "MiiacTuHa - mjiacTuHa" B TEO-
puu QIYKTYarlmOHHOTO 3JIEKTPOMarHuTHOro B3anmoeicTeus. A.A.Ksacos, KBI'Y

18. Kackaanble kunetuueckue ypaBHeHus B pusuke. M.X.Xokonos, KbI'Y

19. Ucnonb3oBanue koHmenuuu ppakrana B pusnke dazopbix nepexonos. Kapnenko C.B., HUN
[IMA KBHI] PAH

20. METO U ODKCITEPUMEHTAJIBHAA YCTAHOBKA JJIAA BU3YAJIM3ALIMA POCTA
HAHOYACTHUL U ITO3ULITUOHNPOBAHNA HAHOKOHTAKTOB. Xoxonos X.b., Teraes
P.U. KbI'Y

21. KarepHuonsl: anrebpa, reomerpusi, ¢usmueckue ocHoBbl. Kapnenko C.B. HUM [IMA
KBHI] PAH

22. KomnbloTepHOE MOJICIMPOBAHUE MYJIbCAIIMH chepruecKoro my3blpbka B UICAIBHOM KUAKO-
ctu. Manemmesckuii B.C., lllexosmos M.U. , IODY

23. 10 JIET [IOUCKA BBICIINX N3MEPEHUI ITPOCTPAHCTBA B ACTPO®U3UKE
10.C. I'pumikan, OOV, UAU PAH.

24. Penxue coObiTusi Ha bakcaHCKOM IMOJ3€MHOM CHUMHTHJUIALIMOHHOM Tejeckomne. Koukapos
M.M. BHO U1 PAH

25. PATMOAKTUBHOCTH ITOUB POCTOBCKOM OBJIACTU. Mansimesckuii B.C., Bypae-
Ba E.A., EBreenxko H.U., OOY

lIpesenmayuu Xoxonosa M. X.:

1. OcobenHoCcTH HEMMHEHHBIX d(P(HEKTOB B3aUMOACHCTBUS PEIATUBUCTCKUX SJIEKTPOHOB C TIO-
JISIMU TepaBaTTHBIX JIa3€POB

2. DIEeKTpPOMAarHUTHBIE MPOILECCHl B CHUJIBHBIX HEOJHOPOJHBIX BHEIIHUX MOJSX MPU BBICOKHX
DHEPTUSX

3. CrieKTphl U3JIydeHUs PENSATUBUCTCKUX 3JIEKTPOHOB B CBEPXCUIIbHBIX JIA3E€PHBIX MOJISIX

4. KackagHble KWHETUYECKHE YPaBHEHHUS B (PH3UKe

5. PensTuBUCTCKHE 3JEKTPOHBI B [10JI€ CBEPXMOIIIHBIX JIa3€POB

6. DIEeKTOMAarHUTHBIC TIPOIECCHI IPU BHICOKMX YHEPTHAX B KPUCTAILIAX

7. TepmonuHaMudecKue pasMmepHbie 3HQPEKThI

5. OueHoYHbIe MATEPHAJIBI VISl TEKYIIEr0 U Py0eKHOT0 KOHTPOJISI YCIIEeBAE€MOCTH U
NMPOMEKYTOYHOM aTTeCcTalluu

KoneunbiMu pe3yiabTaTaMu OCBOECHMSI NMPOTPaMMbl AUCHMILIMHBL SBIAIOTCS cHopmMHpo-
BaHHbIE KOTHUTHUBHBIE JIECKPUITOPBI «3HATH», «YMETb)», «BIAJETh», PACIHUCAHHBIE IO OTIENb-
HbIM KoMmeTeHIUsAM. PopMUpOBAHME ATUX AECKPUIITOPOB MPOUCXOIUT B TEUEHUE BCETO Ce-
MecTpa [0 JTarnaM B paMKax pa3jIMyHOrO BUIA 3aHATHIA U CAMOCTOSITEIHLHON paboTHI.
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B xozxe n3yueHus] TUCHMIUIMHBI IPETyCMATPUBAIOTCS MeEKYuiuil, pyoescHblil KOHmMpOJib

U RPOMEHCYMOYUHAA AMMeCmayusl.

5.1. Ouenounvie mamepuanvt 011 meKyuiezo KOHmMpPO.
Llenv mexkywezo konmpoisi — ONEHKA Pe3yIbTaTOB padOTHI B CEMECTPE M 00ECIIEYCHHE CBOEBpe-
MEHHOH 00paTHOM CBS3M, ISl KOPPEKIUH OOyueHHs, aKTUBU3AIMH CaAMOCTOSATEILHOW PabOThI
oOyuyaromierocsi. OOBEKTOM TEKYIIEro KOHTPOJIS SBISIOTCS KOHKPETH3HMPOBAHHBIC PE3YIIbTAThI
oOydeHus (yueOHbIE TOCTHKEHHUS) TIO JUCIUILTAHE

Texkywuit Konmponp ycrieBaeMOCTH 0OECII€YMBACT OIICHUBAHUE XO0Jla OCBOCHUS IHCIIH-
wrHbl «COBpeMeHHbIE MPOOIeMbl (YUK U BKIIOUYACT: PEIIeHUE 3a/1a4 Ha MPAKTHYECKUX 3a-
HSTHSIX, CAMOCTOSATEIILHOE BHIITOJHEHHE UHINBUAYAIBHBIX IOMAITHUX 3a/IaHUH.

OrneHka KavyecTBa MOJATOTOBKY Ha OCHOBAHWU BBIMIOJIHEHHBIX 3a/IaHUN BEACTCS MPEoia-
BareneM (C OOCY)XIEHHEM pe3yJbTaToOB), OAJJIbI HAUMCISIOTCS B 3aBUCHMOCTH OT CIIOKHOCTH
3a/1aHusl.

Onpocel. YcTHBIE OIPOCH! MTPOBOJSATCS BO BPEMsl NMPAKTHUECKUX 3aHATUNA U BO3MOXKHBI

IpU MPOBEJCHUH HK3aMEHa, a TaKKe B KauyecTBE JIOMOJHUTENBbHOTO WCIBITAHUS NPU HEAOCTa-
TOYHOCTH PE3YyJbTaTOB TECTUPOBAHUSA M pElIeHUs 3a1ad. Bompocsl ompoca HE TOJKHBI BBIXO-
JUTh 32 paMKH OOBSBIIEHHOM JUIsl TAHHOTO 3aHSTHUS TEMBI. Y CTHBIE ONPOCHI HEOOXOAUMO CTPO-
UTh TaK, YTOOBI BOBJIEYb B TeMY OOCYXKICHHS MaKCHMalbHOE KOJUYECTBO OOy4arommxcs B
rpynne, MPOBOAUTH MAPAILIEIH C YK€ MPONUACHHBIM Y4EeOHBIM MAaTepUAIIOM JAHHOW JHUCIUTLIH-
HBI, HAXO/JWUTh yJaYHbIC MPUMEPHI U3 COBPEMEHHOU NEHCTBUTEILHOCTH, YTO YBEIUYUBAET d(-
(EKTUBHOCTH YCBOCHHSI MaTepHaa.

OcHOBHBIE BOIIPOCHI 1JIsi YCTHOTO OINpOca JOBOJAATCS O CBEJEHUS CTYJIEHTOB Ha MPEabl-
IyLIEM MPaKTUYECKOM 3aHSATHH.

[TuceMeHHBIE ONMII-OMPOCHl MO3BOJISIIOT MPOBEPUTH YPOBEHb MOATOTOBKHU K MpaKTHYe-
CKOMY 3aHSTHIO BceX OOy4aloUIuxcs B IPYIIeE, MPU 3TOM OCTaBIIsIs TOCTATOUYHO Y4eOHOTO Bpe-
MEHH Il MHBIX (OPM MEeJarornyeckoi NesTENIbHOCTH B paMKax JaHHOrO 3aHATHs. Bompocsl
JUISL OITpOca TOTOBSATCS 3apaHee, (GOPMYITHPYIOTCS Y3K0, 1a0bl 00ydJaroImMicss UMesl 00BEKTHUB-
HYIO0 BO3MOXKHOCTh TIOJIHOIIEHHO €TI0 OCBETUTH 3a 0TBeAeHHOoe Bpems (10-15 mun.).

[Tpu oreHKEe ONMPOCOB aHATHU3Y TOJICKUT TOYHOCTH (POPMYITHUPOBOK, CBSI3HOCTH U3JIOXKE-
HUS MaTepuana, 000CHOBAHHOCTH CY)KIICHUH.

Pewenue 3a0au. llepBas u camas riaBHas mpoOyieMa CTYACHTa MPU PEIICHUU 33134 —
3TO HEpPAIMOHAJIBHOCTD JEHCTBUI pU UX pemieHuu. 13-3a HempaBUIbHOTO IJ1aHa MOATOTOBKH K
PELICHUIO cpa3y YMEHbIIAeTCs MPOU3BOIUTEIHHOCTD.

CryneHTy OOBSBISETCS yCIOBHUE 3aJaud, PEIICHHE KOTOPOW OH M3naraeT yctHo. J[imu-
TETHLHOCTh PEIICHUS 3aa9u COCTaBIsAeT He Oosee 20 MUHYT.

5.1.1. Bonpocwvt no memam oucuunaunvl <Coepemennvle npodiemvt huuku»
(konmpoaupyemote komnemenuyuu OIIK-4, ITKC-1):

Macmra0bl acTpOHOMHYECKUX Benn4uH. 3akoH Xa06ma. KpacHoe cmemienne. Kputuae-
CKasl TNIOTHOCTH BemiecTBa BO Beenennoit. Madmsaus. A - dieH.

CBs13b KOCMOJIOTUM U (PU3MKHM BBICOKMX 3Hepruil. Helitponnsie 3Be3nsl u Ilynbcapsl.
CaepxHoBbie. UepHble nbipbl. ['paBuTarimonnsiii paanyc. Kocmuyeckue ctpynsl. KBazapsl u si-
pa ramaktuk. OO0pazoBaHue TaJaKTHUK.

[Ipenen 3anenuna-Ky3pmuna-I'paiizena. Helitpunnas ¢usuka u actponomus. OCIiumis-
1y "HeitpuHo. ['amma-Beruiecku (GRB). Pa6oter Ha BHO WA PAH no peructpanuu GRB.

OkcniepuMeHTanbHas mpoBepka OOmelr Teopurt OTHOCHTENTBHOCTH. DKCIEPUMEHTHI
Bparunckoro. [IpoGiema peructpanuu rpaBUTAIMOHHBIX BOJH.
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10.

11.
12.

13.
14.

15.
16.
17.

18.
19.
20.

21.

[loBeneHue BeniecTBa B CBEPXCHJIBHBIX MAarHUTHBIX U 3JIEKTPUUECKUX NoJsaX. Henunen-
Hble 3((HEKTH B BaKyyMe U B CBEPXCUJIbHBIX 3JIEKTPOMArHUTHBIX MOJISX.

[leraBarTHbIC J1a3epHI.

[Tnazma. Kpurepuii Jloycona. Yopasmsiemast tepmosiiepHas peakmusi. Padotsr 8 KbI'Y mo
¢u3uKe IKCTPEMATILHOI'O COCTOSTHUS BEILIECTBA.

Cnexktp Macc 37meMeHTapHbIX 4acTtull. KBapku u rirooHsl. KBaHTOBass XpoMOAMHAMUKA.
KBapk-rmtoonnas miazma. Maccesl HeliTpuHo. [Ipobiema TeMHO# MaTepuu U ee 1eTeKTHPOBaHHUE.

OTtkpeiTue 6030Ha Xurrca. Y ckopurens LHC.

[punuunser nocrpoerus KTII. JlarpawxkeB ¢opmanusm. Enunas Teopust cinalObix u
3JIEKTPOMArHUTHBIX B3auMojencTBui. CTaHaapTHas Mozenb. MarHutHele MoHomonu. DyHaa-
MEHTalIbHAas NnuHa. HenuHeliHble JeHOMEHBI B BAKyyME U CBEPXCHIBHBIX JJICKTPUUECKUX TO-
nsax. Hecoxpanenne CP-unBapuanTHocTu. [loHaTHe o ctpyHax u M-Teopusix.

Oynnepensl. HanotpyOku. [ToBepxHocTu paszaena. Kinacrepsr.

I'pacden, ero cBoiicTBa M MEPCHEKTUBBI MPAKTUIECKOTO MpUMEHEHHS. CIEKTp 3JIEKTPO-
HOB B rpadene. [IpobGnema ycroiunBocTH rpageHa.

OKCIepUMEHTaIbHbIE METO/IbI UCCIENOBAHUS HAHOCUCTEM U TTOBEPXHOCTEMN.

JIByMepHBbIe 37eKTpOHHbIE XUAKOCTH. KBaHTOBBIN 3¢ ekt Xomma. Me3ockonuyeckas
¢usuka. Cxkanupytomas 30H710Bas Mukpockonus. Pa6orsl B KbI'Y mo ¢usuke moBepxHOCTH U
HaHO(U3UKE.

CBepXIpOBOAMMOCTD MPHU BHICOKOW M KOMHATHOM TeMIlepaTypax.

DK30THUYECKHE BellecTBa (TBEPABII BOJOPO).

['eTepoCcTpyKTyphl B MOTYNPOBOAHUKAX, KBAHTOBBIE SIMBI M TOYKH, 3apsAI0BbIE U CIUHO-
BbI€ BOJIHBI.

Kunkue kpucramisl. DepposrnekTpuku. eppoTOPOUKH.

Henuneitnas ¢usuka: TypOylIeHTHOCTb, COTUTOHBI, Xa0C, CTPAHHBIE aTTPAKTOPHI.

Pazepsr (Rasers), I'pazepsr (Grasers) - Ja3epbl Ha peHTTEHOBCKUX U ramma Jiydax. [lomy-
YyeHre (eMTO-CeKYHIHBIX PEHTT€HOBCKUX UMITYJIbCOB. JIazepsl Ha CBOOOIHBIX SJICKTPOHAX.

@®a30BbIe MEpPEeXoJpl BTOPOTO poja U CBSI3aHHbIE ¢ HUMU 3PdekThl. OXlaxaeHue 10
CBEPXHU3KUX TeMIeparyp, boze-ONHITEHHOBCKUI KOHIEHCAT B ra3ax.

Kpumepuu ¢popmuposanus oyenox (oyenusanus)

Y CTHBIN OMPOC SBISETCS OJTHUM U3 OCHOBHBIX CIIOCOOOB yué€Ta 3HAaHUI 00yJaromerocs
M0 JUCHUIUIMHE. Pa3BEPHYTHIN OTBET CTyACHTA JOJHKEH MPEICTaBIATh COOOW CBA3HOE, JIOTHYe-
CKH TIOCJIEZIOBATEIIbHOE COOOIICHNE Ha 3aJaHHYIO TEMY, TOKa3bIBaTh €r0 YMEHUE MPUMEHSTh
oTpeieNIeHusl.

B pesynbrare ycTHOTO onpoca 3HaHUs, 00Yy4YaloIIerocs: OLIEHUBAIOTCS 0 CIETYIOMIEH
HIKaie:
5 6amI0B, CTaBUTCSA, €CITU 00YJAIOIUICS:
1) MOJIHO M3JIaraeT U3y4eHHbIH MaTepua, JaéT MpaBUIbHOE ONpeAeICHHOE MOHSITHIA;
2) oOHapy>KUBaeT MOHUMaHHe MaTepralia, MOKET 00OCHOBATH CBOM CY)KJECHHS, TPUMEHUTD
3HAHHUA Ha MPAKTHUKE, IPUBECTH HEOOXOAUMBbIE IPUMEPHI HE TOJILKO MO YUeOHUKY, HO U ca-
MOCTOSATEIBHO COCTABJICHHBIC;
3) u3JlaraeT MaTepuai Mocjie0BaTeIbHO U MPABIIIBHO C TOUYKH 3PEHUS HOPM JIUTEpaTypHO-
IO S3bIKa.
3-4 Gayna, CTaBUTCS, €CITM O0yYaIOIIHMICS TaéT OTBET, YIOBIETBOPSIONINN TEM K€ TPEOOBAHUSM,
4To ¥ Ui O6ayuia «1», Ho nomyckaet 1-2 ommOKu, KOTOpPBIE caM e UCTIpaBisieT, U 1-2 Hegouéra
B MIOCJIEZIOBATEIHLHOCTH U SI3bIKOBOM O(OPMIIEHUU U3JIaraeMoro.
1-2 Ganna, ctaBUTCA, €ciu 00yJarouuiicss 0OHapy)XKUBaeT 3HAaHUE U TOHUMaHUE OCHOBHBIX I10-
JIOJKCHHMH TAaHHOM TEMEI, HO:
1) M3JIaraeT MaTepuall HeToJIHO U JOMYCKaeT HETOYHOCTH B ONPEACICHUN TOHATHIA;
2) HE yMEET JIOCTATOYHO TITyOOKO U JIOKa3aTeIbHO 000CHOBATH CBOU CYXKJICHUSI M IPUBECTH
CBOU IIPUMEDHI,
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3) M3JIaraeT MaTepuall HeroclIe0BaTeIbHO U IOIYCKAeT OMMOKH B A3BIKOBOM O(hopMIIeHUN
U3J1araeMoro.

0 GamnoB, cTaBUTCS, €ClM 00yJaroLuiicss 0OHapyKUBaeT He3HaHUE OOJIbIIEH YaCTH COOTBET-
CTBYIOLIETO pa3/ieia n3y4aeMoro MaTepuaia, JomycKkaeT omMOKH B (OPMYIHPOBKE.

Bannsl «5», «4», «3» MOT'yT CTaBUTBCSI HE TOJIBKO 3a €JUHOBPEMEHHBIN OTBET, HO U 3a paccpeno-
TOUYCHHBII BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX CTYJI€HTOM Ha IPOTSKEHUH 3aHATUS

5.1.2. Ouenounvie mamepuanvi: Tunoevie mecmoewie 3adanus no oucuuniaune «Coepemennole
npooaemul puzukuy (konmpoaupyemole komnemenuuu OIIK-4, ITKC-1) IoaHblii HepeYeHb
mecmoebix 3a0anuii npedcmaenaen ¢ JOHUC — hittp://open.kbsu.ru :

Co3an 6aHK TECTOBBIX 3a/IaHMH, BKIItoUatomux B ceds 6omnee 200 tectos. [Ipunnmn dpopmu-
pOBaHMS TECTOB TaKOB. J[aHHBIN Kypc HE MOXKET OBITh YCIEIIHO YCBOCH CTYIACHTOM Oe3 3HaHHUS
0a30BbIX (PU3MUECKUX BEITUYMH M 3aKOHOB, XapaKTEPHU3YIOIIMX TO WJIM MHOE sBieHue. Hampu-
Mep, CTYIEHT JOJDKEH He MPOCTO MMETh O0Iee MpeacTaBieHue o BceneHHol, HO 3HATh Takue
KOJIMUECTBEHHBIE BEJIMUMHBI KaK pacCTOSHUE MEX]y 3BE3amu, Bo3pact BeenenHoii, 3akon Xa-
00ma, pa3Mepsl TalakTUK, MIPeAebl MPUMEHUMOCTH Teopur HbroToHa U T.1. TecThl BKIIOYAIOT B
ce0st MaTepHall TAKOTO XapakTepa Mo BCeM MPUBEAEHHBIM BBIIIE pa3ieinaMm.

[lenp Tekyiiero KOHTPOJS — OLEHKAa pe3ylbTaToB pabOThl B ceMecTpe U obOecredeHue
CBOEBPEMEHHOM 0OpaTHOM CBS3M, IS KOPPEKIMH OOYYeHUs, aKTMBHM3AllUU CaMOCTOSTEIbHOU
pabotel obOyuaromierocsi. OOBEKTOM TEKYIIEro KOHTPOJS SBJISIOTCS KOHKPETH3WPOBAHHBIE
pe3ynbTathl 00ydeHus (yaeOHbIe JOCTHKCHHUS ) TIO TUCITUTUINHE

Texymuii KOHTPOJIb yCIIEBAaEMOCTH OOECHEeYMBAaeT OICHHMBAaHUE XOJa OCBOEHUS
JTUCIUIUIMHBI U BKIIIOYACT: OTBETHI HAa TEOPETUYECKUE BOIPOCHI HA MPAKTHUYECKOM 3aHSTHH,
pelleHre TMpPaKTUYECKUX 3a/ad U BBIIOJHEHHWE 33JaHUd Ha MPAKTUYECKOM 3aHSATHH,
CaMOCTOSITENIbHOE BBIOJIHCHUE WHIAMBUAYAIBHBIX JIOMAIIHUX 3aJaHuil (Hampumep, pelieHue
3a/1a4y) ¢ OTYETOM (3aIIUTOM) B YCTAHOBIICHHBIN CPOK, TUCKYCCHH.

OneHka KauecTBa TIOATOTOBKM Ha OCHOBAHWM BBHITIONHEHHBIX 3aJaHU  BEAETCS
npenoaaBareneM (¢ OOCYKIEHHEM pe3yJabTaToB), OaJIbl HAYMCIAIOTCS B 3aBHCHUMOCTH OT
CJIOKHOCTH 3aJJaHUSI.

IIpumepol KomMnvlOmepHO20 MecmMupo8aHus

1: ITnaHkoOBCKas AIMHA €CTh

R o (cV/ R |
B e R R FerS]

2. YTo 3a MOJIeNb MMOKa3aHa Ha PUC:
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PACCTOAHUE

0 BPEMA
-: MoZieNIb BeelleHHOM, pacupsIoencs ¢ 3aMeJICHuEM

+: Mozenb BeelleHHOM ¢ y4€TOM KOCMOJIOTHYECKOM ITOCTOSHHOU
-: MoJieTh Beenennoit 6e3 yuéra KOCMOJIOTHYECKON TOCTOSTHHOM

-1 MOJIeJIb 3aKpbITOM Beenennoit
3. CxamnsipHoe mose umeeT Jlarpamxuan

Lot 2200 12y
87 OX,, OX,,

L-_ 1 8_(p8_(p_k§ 2
87 axﬂ 8x#

1 2 1 8¢ 2 2
< L=——| (Vo) +=| —| +k
ar| VO a5 ) the?

. 1 2 2
- L=—§(¢,ﬂ¢,v+ N

4. CPT uHBapuaHTHOCTH SBJISIETCS CICACTBHEM

+: PEISITUBUCTCKOM MHBAPUAHTHOCTH U JIOKAJIBbHOCTH B3aUMOAECHCTBUI

-: OJIHOPOJTHOCTH MPOCTPAHCTBA
- IpyuHIUIIA TOXKACCTBCHHOCTHU YaCTHUIL

-. CHMMCTPHUHU OTHOCUTECIIbHO IIPOCTPAHCTBEHHBIX ITIOBOPOTOB

5: bapuoHBI COCTOST U3

+: TpEX KBApKOB

-: IByX KBapKOB

-: KBapKa U aHTUKBapKa

: IByX KBApKOB ¥ OJHOTO aHTHKBapKa

6: Me30HBI COCTOST U3

- TPEX KBAPKOB

-: IBYX KBAapKOB

+: KBapKa U aHTHKBapKa

-: IByX KBAPKOB U OJHOTO aHTHUKBapKa
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7: AIpOHBI COCTOST U3

+: KBapKOB

-: IPOTOHOB Y HEUTPOHOB

-: MApTOHOB

-: IByX KBapKOB U OJTHOTO aHTHKBapKa

8: Me3oHbI ecTh

+: Bo3e yacTuIb!

-: @epmu YyacCTULIbI

-: HacTuIiel U3 TPEX KBAPKOB

-: He uMer0T KBapKOBOM CTPYKTYpBI

9: TloBeneHNE MEXaHMUECKUX CUCTEM ONPEIEINIAETCS 3aJaHUEM
+: KoopauHat 1 UMnyJibCOB

: Koopaunar

: UmnynbcoB

: KoopauHnat, ckopocTelt 1 yCKOpeHui

: CkopocTeil 1 yCKOpeHui

10: TToBeneHne MeXaHUUYECKUX CUCTEM OIPENEIACTCS 3aJaHUEM
: Koopaunar

: UmnynbcoB

: KoopauHnat, ckopocTelt 1 yCKOpeHui

: CkopocTeil 1 yCKOpeHui

+: KoopauHnat u ckopocreit

11: ypaBHeHI/IH Jlarpamka Ui cHCTEMBI C  MHOXKECTBOM  CTENEHEH  CBOOOMBI

AR
A&
f&‘_ﬁ:o
L« A\ g ) aq,

d-’ﬁL“‘-_g:O
L dt\ op, | &g,

dfor)_or_,

dt 0, ) op,

Pewenue 3a0anuit 6 mecmoeoit gpopme. 1IpoBonutcs Tpu pa3a B TEUEHUE U3YUEHUS JHC-
UIITHHBL (cemecTp) Ha matdopme http://open.kbsu.ru/moodle/. He menee uem 3a 1 Hepemnto 10
TCCTUPOBAHM, MMPENOoAaBaTC/Ib JOJIKCH ONPCACINTDL CTYACHTAM HCXOJHBIC HAHHBIC IJIA MMOATO-
TOBKHM K TECTHUPOBAaHUIO: Ha3BaTh Pa3JieNbl (TEMbI, BOIPOCHI), 10 KOTOPBIM OyayT 3aJaHus B Te-
CTOBOU (hopMe, TEOPETUIECKHNE UCTOYHUKH (C TOYHBIM yKa3aHHEM DPa3JeNioB, TEM, CTaTeH) s
HOJTrOTOBKH.
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Kpumepuu ghopmuposanun ouenoxk no mecmosvim 3a0aHuam:

«omauuHbll (8bICOKUIL) YPO6EeHb KomnemeHnyuuy (5 6aI0B) — MOTYYArOT O0yYaroIIHe-
Csl ¢ MPaBUJIIBLHBIM KOJIMYECTBOM OTBETOB Ha TE€CTOBBbIE BoIpochl. Bemonneno 100 % mnpenso-
YKCHHBIX TECTOBBIX BOTIPOCOB;

«xopowiuii (HOpMAanbLHLLIL) ypoGeHb KomnemeHyuuy (4 0anna) — Moay4aroT 00yJaroIIn-
€csl C IPaBUIILHBIM KOJIMYECTBOM OTBETOB Ha TecTOBbIE Bompockl — 80 —99 % ot obmiero oobema
3aJIaHHBIX TECTOBBIX BOIIPOCOB;

«Y00871€MEOPUMEIbHBLI (MUHUMATILHBLIL HOPO206bLIL) YyposeHb Komnemenyuuy (2-3
0asia) — Moy4aroT 00yJarolyecs ¢ MPaBHUJIbLHBIM KOJTMYECTBOM OTBETOB Ha TECTOBBIC

Bonpockl — 60 —79% ot o01iero oobema 3alaHHBIX TECTOBBIX BOIIPOCOB;

«Hey00s1emeopumenbHulil (HUx3ce nopo20602o) yposenv komnemenyuuy (1 6amn) — mo-

JIy4aroT OGy‘IaIOH_II/IeC}I IMpaBUJIbHBIM KOJUYCCTBOM OTBCTOB HA TCCTOBBLIC BOIIPOCHI — MCHEC 40-
59 % ot o01miero o0beMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB

5.3. Ouenounvie mamepuanvl 014 NPOMeHCYmMoOUHOU ammecmayuu (KOHmMpoaupye-
mote komnemenyuu OITK-4, ITKC-1)

Lenvio npomesxcymounvix ammecmayuii TO NUCUUIUIMHE SBJSETCS OLIEHKA KauyecTBa
OCBOGHUS JUCIHILTUHBI 00YyJarOIIUMUCS.

[IpomexyTouHas arTecTanus MpeaHa3HaueHa i 00bEKTUBHOTO MOJITBEPKICHUS U Olle-
HUBaHUS JIOCTUTHYTHIX PE3YyJIbTaTOB OOYYCHHS MOCIE 3aBEPUICHUS W3YYCHHS JAUCIHUILTUHBL.
OcymiecTBisieTcss B KOHIIE 3 CeMecTpa M IPEACTaBIISIET COOOM MTOTOBYIO OIEHKY 3HAHWUU I10
mucrumuinae «JIuddepeHnuansabie ypaBHEHUS» B BUJIE TPOBEICHUS 3a4eTa.

[lepeuncnennbie HUXE BOMPOCH (OPMHUPYIOT TaKXKE COJEpKaHUE MHUCHbMEHHOT'O OIpoca
Ha KOJUIOKBHYMaX, IPOBOJIUMBIX 110 PACIIUCAHUIO 3 pa3a B CEMECTP.

Hepeueub 60RPOCO6, BLIHOCUMDBIX HA 3a4em

1. Macmtabbl acTpOHOMHUYECKHX BenurH. 3aKkoH Xab0ma. KpacHoe cmemenne. Kputrnue-
CKas TJIOTHOCTH BemiecTBa Bo Beenennoii. Magasamus. A - dieH.
2. CBs13b KOCMOJIOTHH B (PU3UKH BBICOKUX dHepruil. Helitponusie 38e31b1 U [1ynbcapsl.

CsepxHoBble. UepHble apIpsl. I'paBuTaninonsslil paauyc. Kocmuueckue ctpynsl. KBasapsl u -
pa ranaktuk. OOpa3oBaHue rajlakTUK.

3. [Ipenen 3anenuna-Kyssmuna-I'paiizena. Helitpunnas gusuka u actponomus. Ocuniis-
nuu HerTpuHo. ["'amma-Bereckn (GRB). Pa6otst Ha BHO AN PAH no peructpannu GRB.

4. OkcnepuMeHTanbHas mpoBepka O6meii Teopur OTHOCUTENFHOCTH. DKCIIEpUMEHTHI bpa-
ruHckoro. [IpoGiema peructpanuy rpaBUTallMOHHBIX BOJIH.

5. IToBeneHue BelecTBa B CBEPXCUIIBHBIX MarHUTHBIX U 3JIEKTPUUECKUX NoJsAX. Henunen-
Hble 3((PEKTHI B BAKYyM€ U B CBEPXCUJIBHBIX 3JIEKTPOMATHUTHBIX MOJISIX.

6. [leraBarTHBIE JTa3€PHI.

7. [Tnasma. Kpurepuii Jloycona. Ynpasnsemas tepmosinepHas peakius. Padotsr B KBI'Y o
¢u3uKe SKCTPEMaTIBLHOIO COCTOSTHUS BELIECTBA.

8. CnekTp Macc 1eMeHTapHbIX yacTull. KBapku 1 rimooHsl. KBaHTOBas XpOMOJMHAMUKA.
KBapk-rmtoonnas miazma. Maccesl HeliTpuHo. [Ipobiema TeMHO# MaTepuu U ee 1eTeKTHPOBAaHHUE.
9. OtkpeiTue 603002 Xurrca. Yckopurens LHC.

10.  IIpunanune: noctpoenus: KTII. Jlarpanxes dopmanusm. EqunHas Teopus cnabbIx U 2JIeK-

TPOMAarHUTHBIX B3aumojieicTBui. CTanaapTHas Moeinb. MaruutHeie MoHononu. OyHaamen-
TanbHas JIMHa. HennHelinble eHOMEHBI B BAKYYME M CBEPXCHIIBHBIX JIEKTPUUYECKUX MOJISAX.
Hecoxpanenne CP-unBapuantHoctu. Ilonstue o ctpyHax u M-reopusx.

11. Oynnepensl. Hanotpyoku. [ToBepxHocTu pasznena. Kinactepsr.
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12.  I'paden, ero cBoiicTBa U MEPCIEKTUBBI IPAKTUYECKOTO MpUMeHEHUs1. CIIEKTp 3IEKTPO-
HOB B rpadene. [Ipobiema ycroitunBocTH rpadeHa.

13.  DkcnepuMeHTaJIbHBIE METO/IbI UCCIETOBAaHHUS HAHOCUCTEM U MIOBEPXHOCTEH.

14.  JIBymepHBIe JIEKTPOHHBIE )XUAKOCTH. KBaHTOBBIN ekt Xomma. Me3zockonudeckas

¢uzuka. Cxanupyromas 30H710Bast MUKpockomnus. Pabotel B KBI'Y no ¢usnke noBepxHocTH U
HaHO(U3HKE.

15. CBepXxnpoBOAMMOCTb ITPH BBICOKOM U KOMHATHOW TeEMIIEpaTypax.
16. DK30THYECKHE BEIIeCTBA (TBEPBIA BOIOPO).
17.  T'erepocTpyKTyphl B MOIYIPOBOJHUKAX, KBAHTOBBIE IMBbI M TOUKH, 3apsIIOBBIE U CITMHO-

BbI€ BOJIHBI.
18.  Kunkue xpucraiisl. DeppoanieKTpuku. PeppoTOPOUKH.

19.  Henuneiinas gusuka: TypOyJIE€HTHOCTh, COJTUTOHBI, Xa0C, CTPAHHBIC aTTPAKTOPHI.

20.  Paseps! (Rasers), ['pazeps! (Grasers) - 1a3epbl Ha peHTTEHOBCKHUX M raMma Jiydax. [lomy-
yeHue (HPeMTO-CeKyHIHBIX PEHTTCHOBCKHUX UMITYJIBCOB. JIa3zephl Ha CBOOOAHBIX 3JIEKTPOHAX.

21.  da3oBble MEPeXobl BTOPOTO poJia U CBA3aHHBIE ¢ HUMU 3(PdekThl. OXNaxaeHue 10

CBEPXHM3KUX TeMIlepaTyp, bo3e-DUHIITETHOBCKUI KOHACHCAT B razax.

Kpumepuu gpopmuposanus ouenok no npomejicymouHoi ammecmauuu;
I[JIH MOJIYy4YCHHA 3a4€Ta, KOTOPBIM 3aKAaHYMBACTCA HU3YUYCHUC AUCHUIUIMHBI B CEMECTPC,

CTYJICHTY HE0OXOAMMO MMETh He MeHee 61 Oamna. Eciu mo mToraMm TeKymero u pyoeKHOTO
KOHTPOJIS YCIIEBAEMOCTH CTYACHT HaOpaJsl unciio 6amioB B mpesaenax ot 36 g0 61, To oH pomyc-
KaeTcs K caade 3adeta. [lo uroram 3auera OH MOXKET IMOBBICUTh cyMMYy O0aiioB 10 61 (He Ooiee),
HEOOXOUMBIX JIJISl TIOJTyYEHHS 3a4eTa.

OneHka «3aumeno» - ypoBeHb 3HaHUHN CTYAEHTa COOTBETCTBYET TPEOOBAHUSIM:

— CTyHIEHT CBOOOJHO OPHEHTUPYIOTCS B Marepuaine M oTrBedaer Oe3 3aTpynHeHuil. OOyuaro-
IIUICS CIIOCOOEH K BBHITIOJHEHUIO CIIOKHBIX 3aJaHUM, MMOCTAHOBKE IIeJiel M BBIOOpE MyTel X
peanmzanyu. PaboTta BeIOTHEHA MOTHOCTHIO O€3 ommbok, pemeno 100% 3amgaq;

— OTHOCHUTEJNILHO TOJIHO OPUEHTUPYETCS B MaTepuaie, oTBeyaeT 0e3 3aTpyAHECHUM, JOMyCKaeT

HE3HAYUTENIFHOE KONIWYEeCTBO OMMOOK. OOydaronuiicss crnocodeH K BBIMOJIHEHUIO CIIOKHBIX 3a-
naHui. PaboTa BBITIONTHEHA MOJTHOCTHIO, HO UMEIOTCS He 0osiee OAHOM HErpyOoi OMIMOKH U OJ1-
HOTO Hemodera, He Oojee Tpex HemodeToB. J[OomycKaroTCs HE3HAYUTENbHbIE HETOYHOCTH MpU
peuennu 3aaad, pemeno 70% 3anay;
— B mporecce oTBeTa JOMYCKAIOTCs OMUOKU M 3aTPyIHEHUS TPU U3N0KeHUuu marepuana. O0y-
YAIOMUKCS TPABUJILHO BHITIOJIHWI HE MeHee 2/3 Bceil paboThl WM JOMYCTHI HE Oojiee OaHOM
rpy0Ooii ommOKY U ABYX HEIOYETOB, HE Oosiee OHOM Tpy0oil 1 0 HON Herpy0oii ommoku, He 60-
Jee Tpex HerpyoObIx ommuOOoK, oaHOW Herpyoon. OOydaroniuiics 3aTpyaHSETCS C MPABUIHLHOM
OIICHKOM MpesI0OKEeHHOU 3a/1auu, JaeT HeMOIHbIN OTBET, pemeHo 55% 3anay;

OneHKU «He 3aumeno» - CTYACHT NOKAa3bIBACT HEJAOCTATOYHBIC 3HAHUS MPOTPAMMHOIO
MaTepuaina, He CIocoOeH apryMEHTHPOBAHHO M TMOCIEIOBATENBHO €r0 HM3J1araTh, JOIMYCKAeTCs
rpyOble OIMOKK B OTBETAaX, HEMPABWJIBHO OTBEYAET Ha MOCTABJICHHBIN BOIPOC WM 3aTPYIHSET-
CSl C OTBETOM.

6. MeroauvecKkue MaTepuaJibl, ONpeAeaolue NPoueaypbl OleHUBAHUA 3HAHU,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeSATeJIbHOCTH

MaxkcumanbHast cymma (100 GanoB), HaOupaemasi CTyI€HTOM IO TUCIMIUIMHE BKIIIOYAET
JIBE COCTABJISIOIIHE:

— nepeas cocmagnAnuwas — OLUEHKa PeryJsipHOCTH, CBOEBPEMEHHOCTH M KauyecTBa BBI-
HOJTHEHHS CTYIEHTOM y4eOHOH pa®oThl O M3YYEHHIO JUCLUILIMHEI B TE€UEHHE NepHOaa H3yde-
HUS TUCITUILIMHBI (CEMECTpa, UM HECKOJIBKUX ceMecTpoB) (cymma — He Oonee 70 GamnoB). bai-
JIBI, XapaKTEePU3YIONIHE yCHEeBAEMOCTh CTYICHTA IO JUCIUIUIMHE, HAOUPAIOTCS UM B TEUCHHE
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BCCTO IICpruoga OGY‘-IGHI/IH 3a U3YYCHUC OTACIIbHBIX TEM U BBINIOJHCHUEC OTACIBHLIX BUI0B pa60T.

— 8mopas cocmasnAwas — OeHKa 3HAaHUW CTyJIeHTa 10 pe3yJbTaTaM MpOMEKYyTOUHOM
artecranuu (He 6onee 30 —O6ayoB).

Kpurepuem onenku ypoBHs chOPMHPOBAHHOCTH KOMITETCHIIMM B paMKax Y4eOHOU JucC-
uIuHbL «CoBpeMeHHbIe TPoOIeMbl (PU3UKM» B 1 ceMecTpe SIBIISETCS 3auerT.

Llenvto npomesrcymounvix ammecmayuii 10 JUCUUTIINHE SIBJISIETCS OLICHKA KaueCcTBa
OCBOCHUA NUCLHHUIITINHBI OGy‘IﬁIOH_II/IMI/ICH.

Kpumepuu ouenku Kkauecmea 0c60eHUsA QUCUUNTUHDL

Ouenka «3aumeno» —61 f6ann — ypoBeHb 3HAHUH CTYICHTAa COOTBETCTBYET TPeOOBAHU-

AM:

CTY/ICHT JIOJDKEH HaOpaThb IO CyMME BCEX THUIIOB KOHTpOJI 61 GayioB — TeOpeTHdecKoe
coJiepKaHue Kypca OCBOEHO IMOJIHOCTHIO, O3 MpoOesioB, HEOOXOUMBIC TTPAKTUYECKUE HABBIKU
paboThl ¢ OCBOGHHBIM MaTepHajioM copMHpOBaHbL. Bee mpeaycMoTpeHHbIe TporpaMMoil 00y-
YeHUs y4yeOHble 3aJaHUs BBINOJIHEHBI, KAUE€CTBO HMX BBIIOJHEHHs OLIEHEHO 4YMCJIOM Oailos,
ONMM3KUM K MakcuMaibHOMY. Ha 3auére cTyneHT NEeMOHCTpUpPYET 3HAaHUS MPEAyCMOTPEHHOTO
IpOrpaMMOil MaTepHaia, yMeeT 4eTKO, JJAKOHUYHO M JIOTMYECKH I0CIIEJ0BAaTEIbHO OTBEYATh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

Ouyenka «He 3aumeno» — om 36 0o 60 6annoe — TEOPETUUECKOE COEPKAHUE Kypca HE
OCBOCHO, HEOOXOAMMBIEC MPAKTHUYECKHUE HABBIKM PAa0OThl HE CHOPMHUPOBAHBI, BBHIIIOJHEHHBIC
yueOHbIe 33aHusl COJEpKaT TPyOble OIIMOKH, JOTOJHUTENbHAS CaMOCTOsATENIbHAs padoTa Hax
MaTepHaJIoM Kypca He MPHUBEJIET K CYIIECTBEHHOMY HOBBIIIEHUIO Ka4eCTBA BBIOJHEHUS yueO-
HBIX 3a7aHui. Ha 3a4€re CTyqeHT NEMOHCTPUPYET HE3HAHUE 3HAYUTEIbHON YaCTH IIPOrPAMMHO-
ro MaTepuala, CyIlleCTBEHHbIC OIIMOKM B OTBETAaX HA BOIPOCHI, HEYMEHUE OPHUEHTHUPOBATHCS B
MaTepuaie, He3HaHUE OCHOBHBIX NOHSTUN JUCLMITINHBI.

OneHuBaHue U KOHTPOJIb CPOPMHUPOBAHHOCTH KOMITETCHIIMH OCYIIECTBIISETCS C TOMOILBIO

TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOYHOU aTTecTanuu. TeKylmuid KOHTPOJIb yCIie-
BAa€MOCTH M MPOMEKYTOYHAS aTTECTALMS MPOBOIITCS B COOTBETCTBUU C [looxkeHnem o Gamib-
HO-PEUTUHIOBOM cucTeme arrectanuu cryaeHToB KbI'Y.

Taénuya 6. Pezynomamsl 0céoenus yueoHoul OUCUUNIUHDL, HOOIEHCAUiUE NPOBEPKe

HaunmenoBa- HNnpnkaTopsl OcCHOBHBIE TOKA3aTeJIN OLEHKH OueHovHbIE CpeAcTBA
HHe KoMIle- JOCTHKEHHU pe3yJbTaToB 00y4eHus
TEeHINHA
OIIK-4: Coo- | OIIK-4.1: Ana- | 3name: TecToBEIC 3aJaHH;
coOeH ompefe- | TM3UPYET ypo- | — METOABI, NPOOIEMATUKY M WHCTPY- | YCTHBIA HWIIM IHCbMEH-
JISITh cepy | BeHb M COCTOS- | MEHTapuii COBPEMEHHBIX MpPOOIEM (u- | HbIH OMpPOC; KOIIOKBU-
BHEIPEHUA pE- | HUE  HAYYHBIX | 3UKH Ui (DOPMHPOBAHHMS TOTOBHOCTH K | YM; COOECEIOBAHME IO
3yJIBTaTOB UCCIIEIOBAHUM B | caMOPa3BUTHIO, CaMOpeaIn3alii U UC- | TECOPETHIECKOMY —Mare-
HAay4YHBIX  MC- | Pa3IMYHBIX 00- | MOJNB30BAHUIO TBOPYECKOTO IIOTEHIMA- | PHAIy; 3a4€T; HpEIo-

clIeIOBaHUH B

macTsax mpodec-

na;

Jlararomue Takyro 4acCThb,

O6J'IaCTI/I CBOEH | CHOHAJILHOM — OCHOBHBIC THIIOBBIC HHCTPYMCH- KaK BOCITPOU3BCACHUC
HpO(i)eCCI/IO- ACATCIIBbHOCTU TaJbHBIE CPECTBA, OCHOBAHHLIE HA 3HA- (I/ISHO)KCHI/Ie) TCOpPECTU-
HaJIBLHOM JCsI- (MC]II/IHI/IHCKoﬁ HUU COBPEMEHHBIX (1)I/I3I/IqecKI/IX Ipo- YECKOro marepuaia I10
TCJIIBHOCTH. (uznkn) 0JieM W TIpeNCTaBICHUHN IS MPUHATHS | AUCHUIUIMHE.

pereHuii, WMEIOIMMNX COIHUAILHO 3Ha-
YUMBIE TMOCIEACTBUS: sACpPHAS, HHDOP-
MaIMOHHAsI, DKOJOTMYECKas U T.I. 0e3-
OITACHOCTb.

Ymemn:
— TPHUMEHSATh METOABl U WHCTPYMCH-
Tapuii COBPEMEHHBIX MPOOJIeM (QU3UKH

Pemenne MPAKTUYCCKUX
3aaad, KOJUIOKBUYM,
3a4c€T, nmpeamnojiararo-
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JUist (pOPMHUPOBAHMS TOTOBHOCTH K ca-
MOpA3BHUTHIO, CaMOpealn3alid W HC-
MOJIb30BAHUIO TBOPUECKOI'O MOTEHITHAIIA
— aHAIM3WPOBATh H  HCIOIL30BaTh
pa3IUYHBIE HMCTOYHUKH HWHQOpPMAIHH
JUTSL TIPOBEJIEHUS aHalln3a, OCHOBAHHOTO
Ha TIOHUMaHWH COBPEMEHHBIX IpPoOIieM
(u3uku s obecriedyeHus: TOTOBHOCTH
JICHCTBOBAaTh B HECTaHJAPTHBIX CUTya-
IUSIX.

111170:¢ JICMOHCTPAITUIO
0o0yJaronmmMucss  yme-
HUH, BBITIOJTHCHUE TPaK-
TUYECKHUX, Jiaboparop-
HBIX, CaMOCTOSITEIBHBIX
pabor (WX 3ammTa W
clada TIPEerioIaBaTelNo),
MOJIrOTOBKa pedepaTos,
WHANBUAYAJIbHBIX u
TPYHIIIOBEIX TIPOSKTOB.

Bnaoems:

— METOJaMH U MHCTPYMEHTapueM Co-
BpPEMEHHBIX MpoOieM QU3uKH st Pop-
MHUPOBAaHUSI TOTOBHOCTH K CaMOpPa3BH-
THIO, CaMopealu3allid U HCIIOJIb30Ba-
HUIO TBOPYECKOTO MMOTEHIINANA;

— 3HaHUSIMH O COBPEMEHHBIX MpolJie-
Max W WHCTPYMEHTapuu (U3UKH, CH-
CTEMHOM ¥ CHTYallHOHHOM TIOJIXOJIaX H
BO3MOXKHOCTSIX MX MCHOJB30BAHUS IS
MPUHATHS COLMAJIBHO W STHYECKH 3Ha-
YUMBIX PELICHUN;

— 3HaHUSIMHM O CHCTEMHOM U CHUTYa-
IIMOHHOM TIOAX0JaX ¥ BO3MOKHOCTSIX UX
UCIIOJIb30BaHMs B TPAKTHKE MPUHATHA
peIIeHNI B YCIIOBUSX PUCKa

BrimonHenue u 3ammra
KypcoBoil paboThl, pe-
(epara;

NpE3CHTANUsl OTYEeTa IO
MO/ICIIH;

JpyTHe BHIBI paboOT U
3aJlaHui, TIpearnoJara-
IOIUe  WHTETPUPOBAH-
HBIA (W/WIM KOMILIEKC-
HBIA) XapakTep U TI03-
BOJISIOLIHE o0yuJaro-
MIMMCS  TIPOJIEMOHCTPH-

poBaTh HaunOoJbIIee
KOJINYECTBO KOMIICTCH-
1117H

® DK3aMCH.

MNKC-1: Cno-
cobeH popmy-
JUPOBATH IEITH
W 32J1a41 Hay4-
HBIX HUCCIIENIO-
BaHUI B COOT-
BETCTBUU C
TEHAEHIUIMH K
MEePCIeKTUBAMH
pasButus ¢pu-
3MKH U MEJIH-
IUHCKOW (pr3u-
KH, 000CHOBaH-
HO BBIOMpATh U
UCIIOJIb30BaTh
TEOPETUYCCKUE
U 3KCIICPUMECH-
TaJbHBIC METO-
JIBI ¥ CPEICTBA
pelieHus
chopMyIIupo-
BaHHBIX 3a71a4.

[IKC-1.1. Ana-
JU3UPYET TCH-
JICHIIMU U TIep-
CIEKTHUBBI pa3-
BHUTHS (PU3UKH,
MEIUILITHCKON
(113637097871
CMEXHBIX 00J1a-
CTEeW HAyKH U
TEXHUKHU

3namso

CyTb coBpeMeHHBIX pobieM GU3NKH
IUTSL Pa3BUTHSI CIOCOOHOCTH CaMOCTOSI-
TEJILHO CTABUTH KOHKPETHBIE 32/1a41
HayYHBIX HCCIIEOBaHMM B o0mactu u-
3WKH U TEXHOJIOTHH, a TaK)Ke PelIaTh UX
C TIOMOIIIBI0 COBPEMEHHOMH armapaTyphbl
1 HH(GOPMAIMOHHBIX TEXHOJIOTHI C HC-
MOJIb30BaHUEM HOBEHILIETO POCCUICKOTO
1 3apyOeKHOTO OIBITA,;

OCHOBHBIC TEOPETHUECKHE MPEICTaBIIC-
HUS 0 PU3HYIECKUX METOAAX U TEXHOJO-
THSIX, IPUMEHSIEMBIX B MEAULIMHCKUX
cUCcTeMax JIMarHOCTHKH U TePaInu.

TecToBEIC 3aJIaHus;
YCTHBIH WM THCHMEH-
HBI OMpPOC; KOJIJIOKBU-
yM; cobecenoBaHue IIO
TEOPETHYECKOMY Mare-
puany; 3adeT; MpeAro-
Jlararolye Takylo 9acThb,
KaKk  BOCIIPOU3BEJICHUE
(M3110’)KEHUE)  TEOpETH-
YECKOro marepuaia Io
JICTIUTITHE.

Ymern

Hcnonp30BaTh NOHUMaHUE COBPEMEH-
HBIX MIPo0OJIeM (QU3UKHU U €€ METOAOB IS
Pa3BUTHUS CIIOCOOHOCTU CaMOCTOSATENILHO
CTaBUTh KOHKPETHBIC 331241 HAYIHBIX
UCCJIC/IOBAaHUHN B 00JIaCTH PU3UKU U
TEXHOJIOI'MH, a TAKKEe pellaTh ux ¢ Mo-
MOIIIbK0 COBPEMEHHOM annapaTypsl U
MH(QOPMAaIIMOHHBIX TEXHOJIOTUH C UC-
II0JIB30BAaHUEM HOBEHILIETO POCCUICKOTO
1 3apyOeKHOTO OTBITA.

Pemenue nmpakTuueckux
3amady, KOJIJIOKBUYM,
3aueT,  MpeIoJarawo-
1111504 JICMOHCTPAITUIO
oOyyaromumMucs  yme-
HUA, BBITIOJHEHUE TIPAK-
THYECKHX, Jaboparop-
HBIX, CaMOCTOATCIIbHBIX
pabor (Mx 3amuTa u
clava TMPeIoaaBaTelio),
MOJArOoTOBKa pedeparos,
WHIUBUIYTbHBIX u
TPYMIOBBIX MPOCKTOB.

Baagers

MeTtogamMu COBpEMEHHOM (BU3NKY IS
Ppa3BUTHS CIOCOOHOCTU CAMOCTOSTEIBHO
CTaBUTHh KOHKPETHBIE 33191 HAYYHBIX

Brinonnenue u 3ammra
KypcOBOM paboTHI, pe-
(epara;

MIpEe3eHTalMsl OTYeTa I10
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UCCJICIOBAHUHN B 00JIaCTH (PU3UKU U
TEXHOJIOTHA, a TaK)Ke penaTh uX ¢ mo-
MOIIBI0 COBPEMEHHOMU amnmapaTypsl U
WHGOPMAITMOHHBIX TEXHOJOTHH C UC-
MOJIb30BaHUEM HOBEUIIIETO POCCUIICKOTO
1 3apy0eKHOTO OITBITA;
MaTEeMaTHYECKUM aIapaToM U HaBbI-
KaMH €Tr0 MPaKTUIeCKOTO TPUMEHCHHS
MIPH pacueTax TeXHUIECKHUX IMapamMeTpoB
000pyIOBaHUS METUITMHCKOTO Ha3HAYE-
HUSl, IMETh TIPEJICTaBIICHUE O HOpMa-

MO/ICITH;
JIpyTue BHIOBI paboOT o
3aMaHui, Mpejnosara-
IOIMEe  WHTETPUPOBAH-
HBIH (W/MIM KOMILIEKC-
HBIM) XapakTep W I103-
BOJISIOIIUE o0yuaro-
HIUMCST  TIPOJICMOHCTPH-
poBaTh HaunOoJbIIee
KOJINYECTBO KOMITECTCH-
1117H

THBHBIX TPEOOBAHUAX K pa3pabOTKE ME- | @  HK3aMEH.
JIUIIMHCKOW anmnaparyphl.

Taxkum 00pa3oMm, BHITIOJIHEHUE THUIIOBBIX 3aJaHUM, MpEACTaBICHHBIX B pasznene 5 «Ore-
HOYHBIE MaTepHalbl JUIsl TEKYIIEro U pyOeKHOT0 KOHTPOJS yCHEBAEMOCTH M MPOMEXKYTOUHOU
aTTecTallln» M03BOJIUT KPUTUYHO, OLIEHUTH!

Obwenpogheccuonanvuvie Komnemenyuu.:

OIIK-4: CriocobeH onpenensts chepy BHEAPEHUS Pe3yIbTaTOB HAYYHBIX HCCIEIOBaHUN B 007a-
CTH CBOEH po(eCcCHOHATbHON ACATEIHHOCTH.

IIpogheccuonanvhvie Komnemenyuu.:

[TKC-1: Criocoben ¢popMyIupoBaTh 1IETU U 33]1a4l HAyYHBIX UCCIEIOBAaHUN B COOTBETCTBUU C
TEH/ICHIIMSIMU U TIEPCIIEKTUBAMU PA3BUTHUS PU3UKU U MEAULIUHCKON (PU3UKH, 0OOCHOBAHHO BBI-
OupaTh U MCIOJIB30BaTh TEOPETUYECKHE U SKCIIEPUMEHTAJIbHBIE METO/IbI U CPEACTBA PELICHUS
c(OpMyYITMPOBAHHBIX 33/1a4.

7. YueOHO-MeTOANYIECKOE 00ecredeHne TUCIHILITHHDI
7.1 OcHoBHas1 JUTEpaTYpa

Pecypc: http://www.studentlibrary.ru

1. CrpykTypa peanpHocTH. Hayka mapasmiensHbix BeeneHHbIX / JoBua ok ; [lep. ¢ anrd. -
M.: Ansniuna HOH-¢ukH, 2015. - 430 c.
2. AmdanoB O.M. u ap. PyHaaMeHTaIbHBIE KOCMUYECKHE UCCIIEAOBAaHUS. ACTpOPHU3NKa

[DnexTponnsbiit pecypc] / Ilog Hayd.pen. 1oKT. TexH.HayK, mpod. I'.I". PaiikynoBa.- M.: @3-
MATIJIAT, 2014. - 452 c.

3. K.B. Kyumosg, B.I'. Kyprt, I'.'M. Pyaaunkwuii, B.I'. Cypausn, B.}O. Tepebux. AcTpoHOoMus
u actpodusuka: Hebo u Teneckon [Dnekrponusiit pecype] / M. : DUIMATIIUT, 2014.

4, B.A. Wynnsak, M.b. lllynnanos, A.Il. Knumenko, B.B. Manbiuu. ActpornoMust [ Dmek-
TPOHHBIH pecypc]: yueb. mocodbue / MuHck : B mik., 2016.

5. Myp3un B.C. Actpoduszuka KoOCMHUYECKUX JIydei: YaeOHoe mocoOue i By30B. - M.:
VYHuBepcurerckas kuura; Jloroc, 2017. -488 c.
6. A.1O. Yupkos, C.B. PepkkoB. CUCTEMBI aIbTE€PHATUBHON TEPMOSIEPHON SHEPTETUKHU.

W3nparensctBo ®usmarnut I'ox n3ganus 2018
7. Cepree H.A. ®uzuka Hanocuctem: mororpadus / H.A. Ceprees, JI.C. PaOymkun. - M.:
Jloroc, 2017.-192 c.

Pecypc: http://www.iprbookshop.ru

1.Keccensman B.C. Best ¢puznka B ogHo# kaure. Ot miiockoit 3emnu 10 bombioro B3peiBa
[DnexTponnslit pecypc]/ Keccenpman B.C.— DnekTpoH. TekcToBbIe naHHbIe.— MxkeBck: Pery-
JSIpHAs ¥ XaoTHUYECKas TuHaMKKa, HCTUTYT KOMIIbIOTEPHBIX UccaenoBanuii, 2016.— 540 c.
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http://www.studentlibrary.ru/
http://www.iprbookshop.ru/

2.Kocosa E.H., Karkos K.A., Benbsy O.B., [Ineryxuna A.A., Cepserauk O.JI., XBocrosa N.I1.
KomnploTepHbIe TEXHOJIOTUH B HAYYHBIX HCCIIEOBaHUIX. YueOHoe mocobue. M3naTenbecTBo:
Cesepo-Kaskasckuii ¢penepanbublii yauBepeutet, 'ox uzganus: 2015, ISSN:2227-8397
3.Buxpos C.I1. HeonpeaeneHHOCTh 1 HEOOPAaTUMOCTh (PU3UYECKUX TTPOIIECCOB [ DIEKTPOHHBII
pecypc]: yuednoe nmocodbue/ Buxpos C.I1., bonsrun H.B., Jlapuna T.I'.— DnekTpoH. TEKCTOBBIC
nanubie.— CapatoB: By3zoBckoe o6pa3oBanue, 2019.— 74 c.

4. Tumutpues A.Jl. CoBpeMeHHbIe KOHIICTIIINY €CTECTBO3HAHUS [ DIEKTPOHHBIHN pecypc]: yueo-
Hoe nmocooue/ IumutpueB A.Jl., Iumutpues JI.A.— DIeKTpoH. TeKCTOBBIC AJaHHBIEe.— CapaToB:
By3osckoe o6paszoBanue, 2018.— 154 c.

5.Uneun B.A. Uctopus paarnodusuku. MoayabHBIN Kypce 711 MarucTpoB [ DJIEKTPOHHBIN pe-
cypc]: yuebnoe nocodue/ Uneun B.A., Kynpsisues B.B.— DnekTpoH. TekcToBble JaHHbIE.— M.:
MockoBcKH# TIearoruaeckuii Tocy1apcTBeHHbIN yHUBepcuteT, 2017.— 320 C.

6.I'onoBkuna M.B. Ucropust u Mmetononorus (OTOHUKH U ONTOUH(OPMATUKH [ DIEKTPOHHBIN
pecypc]: yauebnoe nocodue/ ['omoBkuHa M.B.— DnekTpoH. TekcToBble nanabie.— Camapa: [lo-
BOJIKCKHIM TOCYJapCTBEHHBIN YHUBEPCUTET TeJICKOMMYHUKaIUK 1 nuHpopmaruku, 2017.— 100
C.

7.Kypc 1o KOHIIETIIIUYA COBPEMEHHOTO €CTECTBO3HAHUS [ DNEKTPOHHBIN pecypc]/ — DIeKTpoH.
TeKCTOBBIC JaHHbIe.— HoBocubupck: CuOMpCKoe YHUBEPCUTETCKOE M3aTeNbCTBO, HopmaTuka,
2016.— 184 c.

8.benkun I1.H. Konneniuy coBpeMEHHOTO €CTECTBO3HAHMS [ DNEKTPOHHBIN pecypc]: yueOHoe
nocobue/ benkun I1.H., lagpun C.FO.— DnekTpoH. TekcToBbIe fanHble.— CapaToB: By3oB-
ckoe obpasoBanue, 2019.— 144 c.

9.ITanoBa T.B. CoBpemMeHHBIE METO/IbI UCCIIE0BAHUS BEIIECTBA. DJIEKTPOHHAS U ONTHYECKAs
MHUKPOCKOIIHS [ DIEKTPOHHBIHN pecypc]: yueobHoe nmocodue/ [Tanoa T.B.— DnekTpoH. TEKCTOBBIC
naHHble.— Omck: OMckuii rocynapcTBeHHbIN yHUBepcuTeT M. @.M. JlocTtoesckoro, 2016.—
80 c.

7.2  JlonmoJIHUTeJIbLHAs JIUTepaTypa

1. T'unrz6ypr B.JI. Kakue nmpobaembl hu3uku 1 acTpoOU3UKH TPEICTABISIOTCS ceiiuac 0COOCHHO
BaXHbIMU U HHTepecHbIMU? YDH. T.169, Ne4. C.419-441. 1999.

2. I'muzoypr B.JI. O HexkoTOphIX ycnexax GU3NKU U acTpodu3uKu 3a mocieanue Tpu roga. Y ®H.
T.172, Ne2.C.213-219. 2002.

3. Tpyasl bakcanckoil MONOAEKHON IKOIBI SKCIEPUMEHTATHPHOM M TEOPETHUECKOU (DU3HKH.
[IpusnsOpycewe, noa penakuuenr A.A.Ilerpyxuna, M. X.Xokonosa, 1999-2010 rr.

4. PybakoB B.A. Bonbmue u GeckoHeuHbIe JomoaHUTENbHBIC u3Mepenus. Y OH, 2001, T.171.
Ne9. C. 913-938.

5. Andre K. Geim Nobel Lecture: Random walk to graphene (aur:.) // Rev. Mod. Phys.. - 2011.
- Vol. 83. - P. 851-862. Cwm.: HoGenerckoit sekiun: ['eiim A K "Coyuaitneie OnyxnaHus: He-
npeackazyeMbiit myTh K Tpadeny” YOH 181 1284-1298 (2011) (ITepeBog M.X.XokoHOBA).

6. Oxynp JLb. CoBpemenHoe cocrosiHue ¢Gu3MKH syeMeHTapHbIX 4vactun. Y®H. T.168,
Ne6.¢.625-629. 1998.

7. E.IL. BenuxoB; C.B. MupHoB YnpaBisieMblil TepMOSICpHBI CHHTE3 BBIXOIUT Ha (PMHUIITHYIO
npsAMyr0. TpOUIKUI MHCTUTYT MHHOBAlIMOHHBIX U TEPMOSIAEPHBIX UccaenoBaHuil. Poccuiickuii
HayuHbIi neHTp "KypuaroBckuii uactuTyT". http://phns.mpei.ac.ru/articles/iter.pdf

8. B. JI. T'mn30ypr, E. A. Aaapromun. CBEepXIpoBOAUMOCTE. - M.: Anbda-M, 2006.

9. BaitaOepr C. IlepBble Tpu MHUHYTBI: COBPEMEHHBIN B3IJISA] HA MPOUCXOKICHHE BceneHHoH. -
WNxesck: HUL] "Perynspuas u xaornueckas nuaamuka’, 2000, 272 c¢. ISBN 5-93972-013-7

10. Caxxun M. B. CoBpemeHHas kocMosiorus B nomyisipHom usnoxenuu. URSS. 2002. 240 c.

11. JI. C. T'opOyHnos, B. A. PybakoB Brenenue B Teopuro panneid Beenennoit: Teopust ropsiuero
Bonpmioro B3peiBa. - M.: JIKU, 2008 1., 552 ctp., ISBN 978-5-382-00657-4
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12. J1. C. F'opOyHoB, B. A. Py6akoB Beenenue B Teoputo panneid Beenennoii: Kocmonornueckue
Bo3mymieHus. Madnsmuonnas teopust. - M.: KPACAH/, 2010 r., 568 ctp., ISBN 978-5-396-
00046-9

13. Andre K. Geim Nobel Lecture: Random walk to graphene (aura.) / Rev. Mod. Phys.. -
2011. - Vol. 83. - P. 851-862. Cwm. pycckuii nepeBox B YOH, 2011 .

14. T'ykos, C. I'. BBenenue B CTpyHHBIE AyalbHOCTH // Ycnexu pusnyeckux Hayk. - M.: 1998. -
T.168.-Ne 7. - C. 705-717.

15. XamykoB H0.X., IpmmexkoB A.A., Opanoa T.U.,I'opmoroxke A.3., Anemniko-OxeBCKuit
O.Il., Emoxun B.A., Xamaue HO.Il. TlepcnextuBnbie TexHonoruu XXI Beka. Ilom pen.
10.I1. XanaueBa. PekomeHm0BaHO B KauecTBe yueOHOTO mocoOus HayuHo-meTonnueckum coBe-
ToM 10 (pusuke YdeOHO-MeToanyeckoro oobeauHenus ynusepcutetoB Poccun . KbBI'Y, Hanb-
yuk. 2000. 188 c.

16. Hoitu . CtpykTypa peansHocTH. [Tox pen.B.A.CagoBauuero.Mocksa-Ixesck.200110c.400.
17. XamaueB FO.I1. ®dyHnaMeHTanbHbIE KOHCTAaHTHl XUMHUHM U Onosiorun/ Poccuiickuii Xxummue-
ckuit )xypHan.2000.T.44, Bem.3. C.3-6.

18. U.TIpuroxwun, N.Crenrepc. [Nopsnok u3 xaoca.Ilporpecc.M.1986.

19. IO.JI.KnumonToBuy. Kpurepun OTHOCUTENBHOM CTENEHM YIOPSIOYEHHOCTH OTKPBITHIX CH-
cteM. YOH.. 1996. T.166, Nell, C.1231-1243.

20. B.A.ABerucos, B.W.I'onpnanckuii. ®u3ndeckre acrekThl HAPYIIECHHUs 3epKaTbHOM CUMMET-
puu 6uooprarnndeckoro mupa. YDH.1996. T.166, Ne8, C.873-891.

21. C.Yepnagnckuii [Ipobaema nponcxox1eHus )KU3HA U MBIIIJICHUS C TOUYKH 3PEHUSI COBPEMEH-
HoM pusuku. YOH. 2000.T.170, Ne2. C.157-183.

22. C.Kakmorus, I.2.Hopman. Hepapxuueckuii moaxos - 06001eHre BUTATN3MA U PEAYKIIHNO-
Hu3Ma. Poccuiickuii xumudeckuii )KypHain.2000 r. 1.44, seim.3. C.7-20.

23. Xopran /. Konen Hayku.Ctio-I16. Amdopa.IBpuka..2001.C.480.

10.JInune AL PaznyBaromiasics Bcenennas. ®usnueckas SHITUKJIIOIE-
st M.:1N31.6P3.1994.T.;.C.239-242.

24. W.Ilpuroxwun, W.Crenrepc. Bpewms, Xaoc, Ksaut.Kpemenuto mnapamokca Bpeme-
H1.M.:2000.C.240.

25. B.U.Apnonbn Teopust katactpod.M.:Hayka.1990.C.128.

26. Mapk Patnep, Jlanmsns PatHep HanoTtexHomnorus: mpocroe 0ObICHEHHE O4YE€pEeIHON I'eHH-
anpHOM uaen = Nanotechnology: A Gentle Introduction to the Next Big Idea - M.: "Bunbsmc",
2006. - C. 240. - ISBN 0-13-101400-5.

27. K. Xoaxum, JI. ITneBep. Hanonayku. HeBunumast pesomronust. - M.: KoJIu6pu, 2009.

28. beckun B.C. I'paBuranus u actpodusuka, "®duzmariut", 2009

29. benuuckuit A.B. KBanToBsie u3mepenus. "bunom. JIabo-paTopus 3nanuii”, 2012

30. bapcykoB O.A. OcHOBBl (pU3MKH aTOMHOTO sifpa. Snep-Hele TexHojoruu. "duzmariut',
2011

31. byruxoB E.N. KonapareeB A.C. ¥Y3nun B.M. Ctpoenne u cBoiictBa BemiectBa. "duzmar-
mut", 2010

32. boiic C. Bo cnaBy Hayku. JIFo003HATEIHLHOCTH, TIOHUMA-HHUE U TIpOTpecc. mep. ¢ auri. OraHe-
csH E.C. "bunom. JIa-6oparopus 3nanmit", 2012

33. boaiic C. OueHb cnenyanbHas TEOPHUsI OTHOCUTENIBHOCTH. VIIIOCTpUpOBaHHOE PYKOBOJCTBO.
niep. ¢ anri. "bunom. Jlabopatopus 3Hanuit", 2013

34. T'onant B. E., Xwmunckuit A. I1., Caxapos U. E. OcHo-BbI ¢puzuku ria3mel. "Jlans", 2011
35. I'yceB A.. Hanomatepuaiibl, HAHOCTPYKTYpPhI, HaHO-TeXHOJoruu. "duzmariut", 2009

36. 3unuenko JI.A., Kypeiiunka B.M., Penpko B.I'. buonu-yeckue nHQpOpMaIMOHHBIE CUCTEMBI
U UX npakTuieckue npumeHeHus. "duszmarout", 2011

37. KaranoB M.U., JIro6apckwuii I'.51. Ab6cTpakuus B mare-matuke u ¢usuke. "duzmariut”, 2005
38. Jlykam B.H., Muxeea E.B. ®usunueckas kocmosorud. "®@uzmariaut”, 2012

39. I'pu6 A.A. OcHOBHBIE TIPEACTABICHUSI COBPEMEHHOM KocMmostoruu. "®@usmaraut”, 2008

40. 3acos A.B., Kononosuu 2.B. Actponomus. "®uzmariut", 2011
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41. boiic C. YpaBHeHUs: CUMBOJBI MMO3HAHU. mep. ¢ aHr1. XadosiHa A.B. U Scrpebosa JIL.U.
"bunowm. JlabopaTopus 3Hanuit", 2012

42. Cypaun B.I'. 3Be3ant. "duzmariaut", 2009

43. bpoudman B.B. [IpoctpancTBo, Bpems, B3aumoaencteus. "dusmatiaut", 2009

44. bepexnoit A.A., bycapes B.B., Kcandomanutu JI.B., Cypaur B.I'. ConHeunas cuctema,
"duzmaraut", 2009

7.3 Ilepuoauueckue U3TaHUA

1. XKypnan «¥Ycnexu pusndeckux HayK», umeetcs B ouoimoreke KbI'Y, a Takxe oTkpsiTOM
JI0CTyIIe Ha OecIulaTHO# ocHOBe B MIHTepHeTe Ha caiite www.ufn.ru

2. Tpynst bakcanckoil MOJTOAEKHOMN TITKOJIBI AKCIIEPUMEHTATLHON U TEOPETUICCKON (HU3UKN
(2000-2011 r.r.) — eKuuu ¥ TOKJIAbl BEAYIIUX crieruanuctoB Poccun uz MUOU, MI'Y
um. M.B.JlomonocoBa, MOTHU, HODY, USMUPAH, VAN PAH u np. — umeercs B moJi-
HOM 00BEMe B Oubnmorexke KBI'Y u Ha kadenpe Teopernueckoii puszuku KBI'Y.

7.4  WHTepHeT-pecypchl

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/

8. Caiir xypHana «Ycrexu pU3NUECKUX HayK» WwWw.ufn.ru

9. Cair http://ru.wikipedia.org/wiki/Hepeménnsie mpo0ieMbl COBpEMEHHON (DU3UKHA
- CO,Z[ep)KI/IT 60)15].].[06 YHUCJIO CCBIUJIOK Ha II€YaTHBIC U3JaHUA U I/IHTepHeT pGCprBI 10
BCEM pazjiejiaM COBPEMEHHOMN (QU3HKHU

061(41/{6 qu)OpMaI/;MOHHble, Cnpaeo4Hble U noUucKossle.

Nouos~wNE

1. CmpaBounas npaBoas cuctema «I apant». URL: http://www.garant.ru.

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

Nenm | Hammeno- | Kparkas xapakre- Anpec caiita HaumenoBa- YcaoBus
/m BaHUe pucTHKA HHE OpraHu- A0CTynAa
3J1eKTPOH- 3alMu-
HOTIO pe- BJIA/IEJIBIIA;
cypca PEKBU3UTHI
AOr0BOPA
1| «Webof | Ilomuremarnueckas | http://www.isik Kommanus JlocTyn o
Science» | pedepaTuBHO- nowledge.com/ Thomson IP-anpecam
(WOS) onbmmorpadudeckas Reuters KbI'Y
Y HAyKOMETpHuye- Cyo0uunensu-
ckas 6a3a 1aHHBIX, B OHHBIH 10T0-
KOTOPOU UHJEKCH- BOp
pytorcs okoio 12,5 Ne W0S/592 ot
TBIC. )KYPHAJIOB 05.09.2019 .
AKTHBEH JI0
31.12.2021r.
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/

Sciverse | PedeparuBHas u N3narenbcTBO Hoctym o
Scopus u3- | amamuTuveckas 60aza | http://www.scop «Elsevier. IP-anpecam
JaTeNbCTBA | JAHHBIX, COJIEpHKa- us.com Hayka u Tex- KBI'Y
«Onb3eBup. | mas HOJIOTUH

Hayka n 21.000 CyoauneHsu-

TEXHOJIO- | PELIEH3UPYEMBIX OHHBI 10T0-

TN xypHainos; 100.000 BOP
KHHT; 370 KHIOKHBII Ne Scopus/592
cepuii (MpoaosmKa- ot 05.09.2019
IOIIUXCS U3aHUM); I.
6,8 MITH. AKTHBEH JI0
JIOKJIaJIOB U3 TPYJOB 31.12.2021r.
KOH(EpEeHITHI
Hayunasi | Dnektp. 6ubmmoreka | http://elibrary.ru | OOO «H3b» TTonusli no-
JJIEKTPOH- | HAYYHBIX IMyOJIUKa- CTYI
Hast Oud- | it - okozo 4000
JIMOTeKA | UHOCTPAaHHBIX U
(HOb 3900 oTeuyecTBEH-
POD®N) HBIX HaY4YHBIX XKYp-
HaJIOB, pedepaTsl
nyonukaruii 20 ThIC.
KYpHAJIOB, a TAKKe
ormcadus 1,5 MirH.
3apyOeKHBIX U POC-
CHUHCKHUX JUccepTa-
uuii; 2800 pocc.
KypHaJoB Ha 0e3-
BO3ME3HON OCHOBE
Ba3a nan- | HanmonanrpHas uH- http://elibrary.ru | OO0 «HDBb» ABTOpH30-

HbIX SCi- | pOpMaIMOHHO- JIuneH3noH- BaHHBIN J0-
ence Index | amamuTHYecKas Cu- HBII TOTOBOP CTYIL.

(PUHII) | crema, akKKyMyJH- Science Index [To3BossieT

pyrorias 6omee 6 NeSIO- JIOTIOJIHATE U
MUJIJTHOHOB IyOJIH- 741/2021 YTOYHSATh
Kaluid pOCCUMCKUX ot 12.07.2021 CBEIECHUS O
aBTOPOB, a TaKKe I. myOIMKaInu-
nHpopMaIuo 06 ux AKTHUBEH J10 SIX YUCHBIX
UTUPOBAHUU U3 01.08.2022r. KBI'Y, ume-
6omnee 4500 poccwuii- IOIINXCS B
CKUX XYPHAJIOB. PUHI
| OBC «Kou- | 13800 u3manuii mo http://www.stud | OOO «Ilonmu- | IlonHsl KO-
CYJbTAHT | BCEM O0JIACTSIM 3Ha- medlib.ru TEXpecype» cryn (peru-
CTYJAeHTa» | HUH, BKIIOYA- http://www.med | (r. Mocksa) CTpaIysl 1Mo
et 6osiee yem 12000 collegelib.ru JloroBop IP-anpecam
y4eOHUKOB U y4el- Ne310CJ1/08- KBI'Y)
HBIX ITOCOOMM JIjIst 2021
BO u CIIO, 864 Ot 30.09.2021
HauMEHOBaHUM T.
XKypHaJoB 1 917 AKTHBEH J10
MOHOTpaduii. 30.09.2022r.
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6] «Duaek- Komnexkuus «Menu- | http://www.stud | OOO «ITonu- | ITomHbli go-
TponHasi | uuHa (BO) medlib.ru TEXpecype» crym (peru-
oudamore- | [DOTAP-Menna. (r. Mocksa) cTparus mo
ka texun- | Books in English Jorosop IP-anpecam
YeCKOoro (KHUTH Ha aHTTIUH- Ne288CJ1/04- KBI'Y)
By3a» (OBC | CKOM S3BIKE)» 2021
«KoHcynb- Ot 20.04.2021
TaHT CTY- T.
JIEHTa») AKTHBEH JI0
20.04.2022r.
7. 9bC DOnektponnsie Bep- | https://e.lanbook | OO0 «3BC [MonHbI# 10-
«Jlanb» CUHU KHUT BEIYLIUX .com/ JIAHb» (r. cTyn (peru-
U3/1aTeNIbCTB yueo- CaHkT- CTpauus 1o
HOUM U HAy4YHOU JIH- [TeTepOypr) IP-anpecam
Teparypsl (B TOM Jorosop KBI'Y)
YHCJIE YHUBEPCUTET- Nel12ETL/223
CKHX W3/IaTeIIbCTB), or 09.02.2021
TaK U JIEKTPOHHbBIE r.
BEPCHH MepuoInye- AKTHBEH J10
CKHX U3JIaHUU 1O 28.02.2022r.
pa3IuyHbBIM 00JIa-
CTSIM 3HAHUM.
8| Hammo- OO6benuHEeHHBIN https://H36.pd OI'BY «Poc- Hoctym ¢
HAJbHAsA | DJICKTPOHHBIN KaTa- CUICKas TOCY- | 3JIEKTPOHHO-
3JIEKTPOH- | JIOT (hOHAOB poc- MApCTBEHHAs | T'O YUTAIbHO-
Hafg 0M0- | cuiicKuX OMOJIMOTEK, oubmmnoreka» | ro 3aia Ouo-
JHOTEKA | COJACpIKAIlM Horosop JIHOTEKH
PI'b 4 331 542 snek- Nel01/HDB/16 KbI'Y
TPOHHBIX JOKYMEH- 66-11 oT
TOB 00pa3oBaTesb- 10.09.2020r.
HOT'O Y HAYYHOT'O Cpokom Ha 5
XapakTtepa 1o pas- JeT
JUYHBIM OTpacisiM
3HAHUU

0. 3BC 107831 ny0Osmka- http://iprbooksh | OOO «Ai1 [Tu | ITonHsbI K0-

«IPRbooks | mwmit, B T.4.: 19071 — op.ru/ Op Menua» cryn (peru-
» y4eOHBIX U3aHUH, (r. Caparos) cTpanus 1o
6746 — Hay4HBIX U3- Jorosop IP-anpecam
naHui, 700 xoJIek- Ne7821/21 KBbI'Y)
uuid, 343 xypHana ot 02.04.2021
BAK, 2085 aynuo- T.
U3JaHUH. AKTHUBEH 110
02.04.2022r.

1( IBC OnektpoHHbie Bep- | https://www.bib | OOO «2nek- | IlomHsIi 10-
«lOpaiiT» | cun yueOHOU U lio-online.ru/ | tpouHoe w3ma- | crym (peru-
aast CIIO | Hay4dHOU JIUTepary- TEJIbCTBO cTpauus 1o

PBI U37ATEIHCTB FOPAT» (r. IP-anpecam
«IOpaitt» qs CI1O MockBa) KBI'Y)
U DJIEKTPOHHBIE BEP- Jorosop

CUH TIEPUOINIECKUX
W3JaHU 110 pa3yIny-
HBIM 00JIACTSAM 3Ha-

Nel92/EIT-223
OT129.10.2021
T.
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HUH. AKTHBEH JI0
31.10.2022 r.

1] Polpred.co | O630p CMU Poccuu | http://polpred.co 000 JlocTyn o
m. HoBo- | u 3apyOexss. [loin- m «Tonmpen IP-anpecam
ctu. O030p | HbIE TEKCTHI + aHa- CIIPABOYHUKH» KbI'Y

CMM. Poc- | nutuka u3 600 u3z- be3Bo3mesnHo
CHA M 3apy- | JaHui 1o 53 oTpac- (6e3 oduru-
0exbe J5IM aJIbHOTO JIOTrO-
BOpa)

17 Hpe3n- Bosnee 500 000 http://www.prlib | ®I'BY «Ilpe- ABTOpU30-
JEHTCKAsl | DJIEKTPOHHBIX JJOKY- JIu 3UICHTCKas BaHHBIH J10-
0uGaMoTe- | MEHTOB 10 UCTOPUN 6ubnuoreka | crynm U3 Ouo-

ka um. B.H. | OreuectBa, poccuii- uMm. b.H. Enb- JIMOTEKHU
Eabnuua | cKOM rocy1apcTBeH- nuHa (T. (ayn. Ne214)
HOCTH, PYCCKOMY CaHKT-
A3BIKY U IPaBY [TeTepOypr)
Coruamenue
oT
15.11.2016r.
Cpokom Ha 5
net (¢ nanmb-
HeWmen npo-
JIOHTAITUECH )

7.6 MeToan4yeckune yKa3aHus M0 NMPOBeIEHNIO PA3JIHYHBIX Y4eOHbIX 3aHATHI U
APYTHMM BHIaM CaAMOCTOSITeIbLHOI padoThI
Memoouueckue pekomenoayuu no n0020MmMoeKe K 1eKYUOHHBIM U NPAKMUYECKUM 3a-

HAmMUAM

OCHOBHBIMU BUJAMHU Y4€OHBIX 3aHATUHN NpU n3yuyeHUH Kypca «CoBpeMeHHbIE POOIEMBbI
(GU3UKN» SBIAIOTCS JEKIUH, MPAKTUUECKUE 3aHATHS M KOHTPOJIMpYeMas CaMOCTOSATENIbHAs pa-
00Ta CTYJJCHTOB C U3Y4YE€HHUEM UMHU PEKOMEHIOBAHHOM JIUTEPATYpHI.

Jlexuust — rmaBHOE 3BEHO TUAAKTHYECKOro IUKiIa 00ydeHus. E€ nens — popmupoBanue y
CTYJEHTOB OPUEHTHUPOBOYHOM OCHOBBI I MOCJEAYIOIIETO YCBOEHUS MaTepuaja METOAOM Ca-
MocTOATeNbHOM paboTsl. CoaepKaHue JIGKIUU J0JDKHO OTBEYATh CIEAYIOUUM TUAAKTUYSCKUM
TpeOOBaHUSIM:

- U3JI0)KEHHE MaTepuasa OT IPOCTOrO K CI0XKHOMY, OT U3BECTHOTO K HEU3BECTHOMY;

- JIOTUYHOCTB, YETKOCTb U ICHOCTb B H3JI0)KCHUN MaTEpUAIa;

- BO3MOXHOCTb IIPOOJIEMHOTO M3JI0XKEHUS, TUCKYCCHH, IUAJOra C LEeJIbl0 aKTHBU3ALUU
JESTEIIBHOCTH CTYJICHTOB;

- TECHAsl CBS3b TEOPETUUECKHX TMOJ0KEHUN U BHIBOJIOB C TIPAKTUKOW U OyIyIIer HaydHOM
JESATEIILHOCTHI0 MarCTPAHTOB.

[Ipenonasareinb, YUTAIOMUN JAHHBIN JICKIIUOHHBIM KYpC, JOJDKEH 3HATH CYILECTBYIOLINE
B II€IarOTMYECKON HAyKe U MCIOJb3YyEMbIE Ha NMPAKTUKE BAPUAHTHI JIEKIMH, UX JUIAKTHUECKUE
BO3MOXHOCTH, a TAK)K€ MX METOJIMYECKOE MECTO B CTPYKTYpE Ipoliecca 00ydeHusl.
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[IpakTuueckue 3aHATUS CIyXKaT YriayOJIeHUIO U 3aKpEIICHUIO 3HAHUM CTY/IEHTOB, MOJTY-
YEHHBIX UMHU B Xofe Jiekuuil. [IpoBoasTcs mpakTHyecKue 3aHsATHSA 0 Y3JOBBIM M Haubojee
CJIOKHBIM TeMaM y4eOHOU mporpaMmbl. OHU MOTYT OBITH TOCTPOEHBI KaK Ha MaTepuaie OJHOU
JIEKIMH, TaK U Ha COJEpP)KaHUU OO30pPHOH JIEKINH, a TaKXkKe MO ONpeesEHHON TeMe 0e3 UTeHHs
npeBapuUTEeNbHON JIEKIMH. [J1aBHAs W Ompeaessiomas OCOOCHHOCTh JII000r0 MPaKTHYECKOTO
3aHATUS — HAIUYUE 3JIEMEHTOB JIUCKYCCHH, TPOOJIEMHOCTH, AUAJIOora MEXAy MpenoiaBareieM 1
CTYJIEHTaMH U CAMUMH CTYACHTAMHU.

Kpome Toro, mpakTuueckue 3aHSTHSI MO3BOJIAIOT pa3o0paThbCsi B CIOXKHBIX BOIPOCAX,
BO3HHUKAIOIIKX B MPOIIECCE CAMOCTOSITENIbHON paboThl, 1 chopMUpPOBaTH HEOOXOAUMbIE HAaBBIKU
U yMeHHUA. YKa3aHHas ¢Gopma MpPOBEACHUS 3aHATUN Pa3BUBAET OPAaTOPCKUE CIOCOOHOCTH, CO-
BEPIICHCTBYET HaBBIKM BBICTYIUICHUS. SIBIISSCH OJHUM W3 OCHOBHBIX BHUJOB YUEOHBIX 3aHSATHH,
NPaKTUKa IMOJBOJAUT UTOI CAMOCTOSITEIBHON paboTe CTYACHTOB MO Kaxaod Teme. [Ipu sTtom
IPAKTUYECKHUE 3aHATUSA JAOT MOJOKUTEJIbHBIE PE3YJbTaThl TOJBKO B TOM ClIydae, €CIH UM
IpeIIecTBYeT A0CTaTOYHO 3 (EeKTUBHAS U MJIOJOTBOPHAs padoTa MO CaMOCTOSTEIbHOMY H3Y-
YEHHUIO PEKOMEHJOBAHHOW OCHOBHOM M JIOTIOJHUTEIbHOU JINTEPATYPHI.

bazoBbiMu BuaMu yueOHOI pabOThI CTYIEHTOB SBISAIOTCS ayJUTOPHAs U CAMOCTOSTENb-
Has. [Ipuyem, ayautopHoil paboTe Ha MPAKTHUUECKUX 3aHATHUAX, 00s3aTENIbHO JOJDKHA TpeIie-
CTBOBAaTh CaMOCTOSITENIbHAS padoTa CTyJAeHTa. B 4acTHOCTH, MOATOTOBKY K MPAKTUYECKUM 3aHsI-
UM 1o «JluddepeHnnanbHbpIM ypaBHEHUSIM» PEKOMEHYeTCsl HaYMHATh 3a0JIarOBPEMEHHO H
IIPOBOAMTD B CIEAYIOLIEH MOCIE0BATEIbHOCTU: YICHEHNE TEMbl U OCHOBHBIX BOIIPOCOB, BBIHO-
CHUMBIX Ha 3aHSTHE; ONIPEEICHUE NTOPSAIKA TOATOTOBKH K CEMUHApY (KOraa U Kakyro JIUTEPATYPY
W3Yy4YUTh, HA KaKU€ BOMPOCH OOPATHTh 0CO00E BHUMAHWE); 03HAKOMIICHHE C JINTEPATypoH, u eé
nzydenue. [lpu wm3ydeHum imrepaTypbl HEOOXOAUMO MepepadboTaTth WHOOpMAIUIO, TIIYOOKO
OCMBICJIUB NTPOYUTaHHOE. B X0/1e MOArOTOBKH K 3aHATHUIO CTYAEHTHI MOT'YT BBITIOJHUTH:

- KOHCIIEKTHUPOBaHKE MIEPBOUCTOUYHUKOB U APYroi yueOHOI TUTepaTypsl;

- MpopaboTKy yuyeOHOro MaTepuasa (Mo KOHCIIEKTaM JICKIIUKA y4eOHON M HaydHOU JIuTe-

paType) U IOArOTOBKY JOKJIal0B AJIs IPAKTUUECKUX 3aHATUMH;

- TIOUCK U 0030p HAayYHBIX MyOJUKALUI U 3JIEKTPOHHBIX HCTOYHHKOB HH(OpPMAIIH, 110/~

TOTOBKY 3aKJIIOUYEHUs 0 0030pYy;

- pelieHue 3a1a4, yIpa X HeHUH;

- paboTy ¢ TecTaMH U BOIPOCAMH JJIsl CAMOTIIPOBEPKU;

U T.J.

[Ipu moAroTOBKE K OTBETY CTYIEHT JOJKEH OOpaTUTh BHUMaHHE Ha cieayronire Tpedo-
BaHUs: CBOOOHOE U3JI0KEHUE MaTepualia; apryMEeHTUPOBAHHOCTb BCEX COJEPKAIINUXCS B OTBETE
BBIBOJIOB M 3aKJIIOUEHUH; KYJIbTypy peud. BelcTynarouiuii 10JkeH yMeTh OTCTauBaTh CBOU pe-
3ynbTaThl. CTYJEHTBI TOJKHBI ObITh TOTOBBI K BBICTYIUICHHIO T0OPOBOJILHO MJIH 110 BBI3OBY IIpe-
110/1aBaTels 110 BCEM BOIIPOCAM, PACCMAaTPUBAEMBbIM Ha 3aHSATUU.

B xozie npakTHUeCKOro 3aHATUS CTYAEHTaM PEKOMEHIYETCsS BHUMATEIbHO CIIYIIATh BbI-
CTYIUJICHHS TOBapuUIeH, AeIaTh MPU HEOOXOJUMOCTH 3aICH, a TAaKXKe 3aMeyaTh JOMYIIEHHbIE B
pELICHUSX CTYyJEeHTOB HETOYHOCTH, OIUMOKHU U UCIPABIATH UX. B KOHIIE 3aHATHS MpenoiaBaTeb
MOJIBOAUT UTOTH U3YUYECHHUSI TEMbI, OOBSIBISIET OLIEHKH, MOJYyYCHHbIE CTY/I€HTaMH, JAaeT B Cllydyau
HEOOXOUMOCTH PEKOMEHIAllMU MO JIOMOJHUTENbHOM paboTe Hajl OTJACIbHBIMU BOIPOCAMU Te-
MBI.

Memoouueckue pekomenoayuu npu padoome Ha0 KOHCNEKMOM 80 8PeMs NPOBEOCHUs NeKYUU
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B mporiecce JEKIIMOHHBIX 3aHIATHN 11€1€cO000pa3HO KOHCIIEKTUPOBATh YUEOHBIM MaTepH-
an. J{mst 9TOro MCIonb3yroTcst O0IMe W YTBEPAUBIIHNECS B MPAKTUKE MPaBWIa, U MPUEMbl KOH-
CIIEKTUPOBAHMS JICKIUI:

KoncnektupoBanue JIEKIIUM BEAETCA B CIEHHAIbHO OTBEACHHOW MJIA 3TOr0 TETpaiM,
KQXKJIbII JTUCT KOTOPOM JOJKEH MMETh MOJis, Ha KOTOPBIX JIEJAl0TCSd MOMETKUA U3 PEKOMEHO-
BAHHOM JIUTEPATYpPhI, NOMOJHSAIOIIME MaTEepUas MPOCIYIIAaHHON JIEKIIMU, a TaKKe MOA4YEepKHBa-
011e 0COOYI0 BAYKHOCTh TEX WJIM MHBIX TEOPETUUECKHUX TOJI0KEHUH.

[lenecooOpa3Ho 3amUCHIBAaTh TEMY U IIJIAH JIEKIHH, PEKOMEHIYEMYIO JINTEPATypy K TEME.
3anucu pa3enoB JEKIHUH JOJIKHBI UMETh 3ar0JIOBKH, T0/13aT0JI0BKU, KpacHbIe CTPOKU. J{Jis BBI-
JIETICHUSI Pa3/IeliOB, BBIBOJOB, OINPEICICHUM, OCHOBHBIX HJIEM MOXHO HCIOJb30BaTh IIBETHHIE
KapaHJamu 1 GaoMacTepsl.

Ha3BanHbIe B TEKIMM CCHIJIKH Ha TIEPBOMCTOYHUKH HAJIO TIOMETUTH Ha IOJISIX, YTOOBI TIPH
CaMOCTOSITeNILHOM paboTe HAWTH U BIHCaTh UX. B KOHCTIIEKTE JOCIOBHO 3alUCHIBAIOTCS OIPEJIe-
JICHUS TIOHATUHN, KaTeTOpuid U 3aKOHOB. OCTalIbHOE JOJIKHO OBITh 3aIMCAHO CBOMMU CJIOBaMH.

Kaxxnomy crymeHTy HeoOXoauMo BBIPaOOTaTh M HCIOIH30BATh JTOMYCTUMBIE COKpAIIe-
HUS HauOoJiee pacIpoCTPaHEHHBIX TEPMUHOB U TTOHSATHH.

Memoouueckue pekomenoayuu no Op2aHU3AUUU CaMOCMOAMEIbHOU padomasl
CamocrositennbHass paboTa CTYAEHTOB — OJTO IUIaHUpyeMas ydeOHas, yd4eOHo-

HCCIIeIOBATENbCKasA, Hay4HO-HCCIIeI0BaTeNbCckas paboTa CTYJAEHTOB, BBITIOJIHsAEMasi BO BHEayI1-
TOPHOE BpeMs 0 33/IaHHUI0 U MOl PYKOBOJICTBOM IPEIoaaBaTess.

[lenbto caMocCTOATENBHONW pabOTHI ABISETCS ITyOOKOE MOHMMaHHE M YCBOEHHE Kypca
.HGKI_[I/II\/'I U MMPAKTUYICCKUX 33.H$ITHI>1, NMOATOTOBKA K BBIITOJHCHHUIO KOHTPOJIbHBIX pa60T, KOJIJIOKBU-
yMY U K ClIaye 3K3aMEHa, a TaKXKe MPUOOPETEHHE OIbITa TBOPUYECKON U UCCIIEIOBATEILCKOMN Jes-
TCIbHOCTH.

®opMbI CaMOCTOSITETILHON PAaOOThI CTYJCHTOB TMOJIHOCTBIO ONPEICISIOTCS COAEpIKaHuU-
eM y4eOHOW TUCHMIUIMHBL. B KauecTBe OCHOBHBIX (POPM CaMOCTOSITEILHON PabOThI CTYIEHTOB
IPU U3YYeHUH TUCHUIUINHBI «/{uddepeninanbable ypaBHEHUSI» MOKHO BBIJICIUTD CIEAYIOIIHE:

- BBINIOJIHEHUE JIOMAIIHUX 3a[aHHi;

- IOATOTOBKA K TECTUPOBAHHUIO;

- IOATOTOBKA K KOJIJIOKBUYMY;

- CAMOCTOSITEIbHOE U3YYCHHE TEOPETUUECKOTO MaTepHaia U JTUTEPATyphl;

- MOATOTOBKA K KOHTPOJIBHOU paboTe;

- CaMOCTOsITeIbHAsI MPOBEPKa COOCTBEHHBIX 3HAHMIA

- MIOJIrOTOBKA K YK3aMEHY.

Pe3ynbratel caMoCTOATEIbHOM PabOTHl KOHTPOJIUPYIOTCS MPENoAaBaTeeM U yYUThIBa-

IOTCSI TIPH TEKYIIEH, pyOeKHOM 1 MPOMEXYTOYHOM aTTeCTalluu cTyAeHTa. HeManoBaxHy0 poJib
IIPU 3TOM JIOJKHBI UTPATh CUCTEMAaTUYHOCTh U TUIOI0TBOPHOCTH MPOBOJIUMOM CaMOCTOATEIHHON
paboTHI.

Memoouueckue pekomenoayuu no padome ¢ a1umepamypou

Bcro nureparypy MOKHO pa3fenuTh Ha YUCOHUKU U y4eOHBbIC MOCOOUS, OpUTHHAIBLHBIC
Hay4yHble MOHOTpapuuecKrue UCTOYHUKHU, HAyYyHbIe MyOJIIMKAMK B MEpPHOJUYecKor neyatu. M3
HUX MOXXHO BBIICIHUTH JUTEPATYpPy OCHOBHYIO (PEKOMEHIYEeMYIO), TOTIOTHUTEILHYIO U JTUTEpa-
TYpy [UIsl YIIIyOJI€HHOTO U3yYEHUS TUCHUTIINHBI.

N3ydyeHne MUCHUILIUHBI CIIEAyeT HAYUHATh ¢ y4eOHHMKA, TOCKOIbKY YY€OHUK — 3TO KHU-
ra, B KOTOpOI U3JI0’K€HBI OCHOBBI HAYYHBIX 3HAHUU IO OMPEJECICHHOMY MPEAMETY B COOTBET-
CTBUHU C LIETSIMU U 33/1a4aMH 00y4YEeHHSI, YCTAHOBICHHBIMU TTPOTPAMMOIA.

[Ipu pabore c nureparypoil HEOOXOAMMO YUUTHIBATh, YTO MMEIOTCS PAa3TUYHBIE BU/IbI
YTEHUS, U KOKIbIA U3 HUX UCIOJIb3YETCs Ha OMPEEICHHBIX dTanax OCBOCHUs MaTepuaa.
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IIpedsapumenvHoe YTEHUE HANIPABICHO Ha BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TIOUCK UX 3HAYCHMsI B CIPaBOYHOMH JuTepaType. B yacTHOCTH, IpU YTEHUH yKa3aHHOW JUTepa-
TypBl HEOOX0IMMO OAPOOHEHIIINM 00pa3oM aHAIU3UPOBATH TOHATHSL.

Cke03H0e umenue peNoNaraeT NPpoYTEeHNE MaTepruaia oT Havaua 10 KoHia. CKBO3HOe
YTEHUE JUTEPaTypbl U3 MPUBEIACHHOTO CHHUCKAa JaeT BO3MOXKHOCTb CTYACHTY C(hOpPMHpPOBATH
CBO/JI OCHOBHBIX IOHATHH U3 N3y4yaeMoi 00JacTH U CBOOOJHO BJIAJETh UMH.

Bvibopounoe — Ha000pOT, UMEET LIENbIO MOKCK U 0TOOp MaTepuasa. B pamkax gaHHOTO
Kypca BbIOOpOUYHOE YTEHHUE, KaK CIIOCOO OCBOEHUS COJEPIKAHUS Kypca, JOJKHO MCIIOJIb30BaThCs
IPY TOATOTOBKE K MPAKTUYECKUM 3aHSATHSM 10 COOTBETCTBYIOIUM pa3/eliaM.

Ananumuyeckoe umenue — 3T0 KPUTUYECKUN pa300p TEKCTa C MOCIEIYIOLUIUM €ro KOH-
cnekTrupoBanueM. OCBOCHUE YKa3aHHBIX MOHATHH OyaeT Hanbosee 3(p(EKTUBHBIM B TOM clydae,
€CIIM IIPU YTEHUU TEKCTOB CTYJEHT OyneT 3aJaBaTh K 3TMM TEKCTaM BONpochl. YacTh U3 3THX
BornpocoB cpopmynupoBana B POC B nepeyne BONpocoB ais codbecenoBanus. [lepeueHp 3Tx
BOIIPOCOB OTPAHUYEH, MOITOMY Ba)XKHO HE TOJBKO COJACPXAHHWE BOIPOCOB, HO CaM MPUHIIMII
OCBOCHHMS JIUTEPATYPHI C IIOMOLIHIO BOITPOCOB K TEKCTAM.

Lenbto uzyuaroweco uTeHus ABISETCS INyOOKOE M BCECTOPOHHEE NMOHMMaHHE ydeOHOU
uHpopmanuu. ECTh HECKOIBKO MPUEMOB U3y4arOIero YTCHHS:

1. UteHue mo aaropuTMy MpernosaraeT pazoueHne nHopmanuu Ha OJIOKH:

Ha3BaHUE; aBTOpP; MCTOYHHMK; OCHOBHAs HJes TEKCTa; (PaKTUUECKUH MaTepHuall; aHalu3

TEKCTa MyTEeM COIOCTAaBJIEHUS! UMEIOLIUXCS TOUYEK 3pEHMs IO PaccMaTpUBaeMbIM BOIPO-

caM; HOBH3Ha.

2. ITpreM nOCTaHOBKU BONIPOCOB K TEKCTY UMEET CIEAYIOIIMHA aITOPUTM:
—  MEIJICHHO MPOYHUTATh TEKCT, CTAPAsACh MOHATH CMBICI H3JI0)KEHHOTO;
—  BBIJCJIUTH KJIIOUEBBIE CIIOBA B TEKCTE;
—  IIO0CTapaThCsl MOHITh OCHOBHBIE UJIEH, IOATEKCT U OOLIUI 3aMbICEN aBTOpA.
3. ITpuem Te3upoBaHMsl 3aKirodaeTcs B (OPMYIMPOBAHUU TE3UCOB B BHJIE

IIOJIOYKEHUH, YTBEPKIACHUN, BBIBOJOB.

K sToMy MOXHO 0GaBUTH U MHBIE MPUEMBI: IPHEM pedeprUpOBaHUs, IPUEM KOMMEHTH-
poBaHusl.

Baxxno#i coctapisitoneii Jr000ro COIUAHOTO HAYYHOTO M3JAHUs SBISECTCS CIIMCOK JINTE-
patyphbl, Ha KOTOPYIO ccbulaeTcs aBTop. [Ipy BOSHMKHOBEHHH HMHTEpeca K Kako-To oOcyxae-
MOH B TEKCTEe MpoOjIeMe Bceraa €CTh BO3MOKHOCTh OOPAaTUTHCS K CIIMCKY OTHOCSIIEHCS K HEel
auTeparypsl. B aToM ciydae Bcs npoGiiema Kak Obl pa30MBaeTCsi Ha COCTABIISIONINE YACTH, KaX-
Jiast U3 KOTOPBIX MOKET M3Yy4aTbCsl OTIACIBHO OT ApYrux. IIpu 3TOM BakHO HE TEepsATh U3 BUAA
OOImMKA KOHTEKCT U HE MOTPY>KaThCS YPE3MEPHO B JETAIHM, MOTOMY YTO TaKUM 00pa3oM MOXKHO
HE YBHUJIETh IT1aBHOTO.

[TonroroBka K 9K3aMeHy JOJDKHA POBOJUTHCS Ha OCHOBE JICKIIMOHHOTO MaTepuaia, Ma-
Tepuana MpPaKTHYECKUX 3aHATHH ¢ 00s3aTeIbHBIM OOpAIlEHHEM K OCHOBHBIM y4YeOHHKaM IO
Kypcy. DTO MO3BOJMT UCKIIOYUTH OIIMOKM B MOHMMAaHMM MaTepuala, OOJIETYUT €ro OCMBICIIE-
HHE, IPOKOMMEHTHPYET MaTepHual MHOTOYUCIEHHBIMH TPUMEPAMH.

8. Mamepuanvno-mexnuueckoe odecneyenue OUCYUNIUHbL

8.1. Tpebosanus k MamepuarbHO-MEXHUYECKOMY 00eCHeyeHUIO

Jiisa peanuzanuu padbovei MporpaMMbl JUCIHILTAHBI UMEIOTCS CIICITUATBHBIC ITOMEIIICHHUS
JUIA HpOBe,Z[eHI/ISI 3aH$ITI/II>'I JICKIITMUOHHOI'O U CGMI/IHapCKOFO THUIIA, prHHOBBIX nu I/IHI[I/IBI/II[yaJ'IBHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJISI U MIPOMEKYTOUYHOM aTTeCTAIlUH, a TAKXKe TOMEIICHHS JIIs
CaMOCTOSITENIbHOW PabOThl U TIOMEIIEHUS ISl XpaHEHHsI U TPOPHIAKTHIECKOTO 00CTYKUBAHUS
obopymoBanus. CrerraibHbIC TOMEIIEHUS YKOMIUIEKTOBAHbI CICITHAIM3HPOBAHHON MEOEbIO 1
TEXHUYECKUMHU CpPEACTBAa OOYYEHHMs, CIYKAIIUMHU JAJs MPEACTaBIeHUS HH(OpMAIMK OOJBIIOHN
ayJIMTOPHUH.

Jliis ipoBecHUsSI 3aHSITUI JIGKIIMOHHOTO TUIA UMEIOTCS IEMOHCTPAIMOHHOE 000pyI0Ba-
HUE U y4eOHO-HATrJIsTHBIC TTOCOOUSI.

33



[Tpu npoBeneHUN 3aHATHI JTEKIIMOHHOTO/ CEMMHAPCKOTO THIIA 3aHATHIA UCTIONb3YIOTCS:
JAUUEH3UOHHOE NPOcPaMMHOe 0becneuenue:
- [Ipoxyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition En-
terprise) moamucka (Open Value Subscription);
AnTHBHpYCHOE porpammHoe obecnieuenne Kaspersky Endpoint Security CrannapTHbiii
Russian Edition;
€80000HO pacnpocmpansembvle NPOSPAMMBL:
— Academic MarthCAD License - maremMaTHYeCKOe MpOTrpaMMHOE OOCCIIeUCHHE,
KOTOpPO€ IO3BOJISIET BBINOJIHATH, aHAIN3UPOBATh BAKHEHIIIME MHKEHEPHBIE pac-
4eThl 1 OOMEHUBATHCS UMU;
—  WinZip mist Windows - mporpamm Jist CKaTHsl U PacliakoOBKH (aiiios;
— Adobe Reader mxiast Windows — nporpamma anst urenust PDF daiinos;
— Far Manager - KOHCOJBHBIN (aiiJIOBBI MEHEKEp AJIS ONEPALUOHHBIX CHCTEM
cemeiictea Microsoft Windows.
ITpu ocymecTBiaeHnn 00pa30BaTENIBHOrO Mpolecca CTYACHTAaMH M IpenojaBaTeaeM Hc-
HOJB3YIOTCS cieayrole nH(popMaonHo crpaBounble cucteMbl: DbC «AilludDpoykey», DbC
«Koncynprant crynenray, CIIC «Koncynprant mimoc», CIIC «["apaHTy.

8.2 Ocobennocmu peanusayuu OUCYUNTUHBL Ol UHBAIUOO8 U JIUY C O2PAHULEHHBIMU 803~
MONCHOCAMU 300P0O8bS

Jlis CTyAEHTOB C OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbSI CO3/IaHbl CHELHabHbIE
YCIIOBUSA JUIA MOJTy4eHHsT 00pa3oBaHus. B 1eNsx ITOCTYMHOCTH MOJyYeHMs BBICIIETO 00pa3zoBa-
HUS 10 00pa30BaTENIbHBIM MPOrpaMMaM MHBAJIUIAMH U JIUIAMH C OTPAaHUYEHHBIMH BO3MOXHO-
CTSIMH 3JI0POBbsI YHUBEPCUTETOM 00ECIIEYMBACTCS:

1. AnpTepHaTuBHaAs Bepcus oduIMaibHOrO caita B cetu «MHTepHeT» I caboBUAs-
IUX;

2. JIns *HBAMIOB C HAPYIICHUSIMHU 3pCHUS (CTAa00BHUISIINE, CICTIBIC)

- MPHUCYTCTBHUE ACCHCTEHTA, OKAa3bIBAIOLIETO0 OOydYalomIeMycsi HEOOXOTUMYIO0 MOMOIIb,
nyOnupoBaHUe BCIyX CIPABOYHON HMH(OpMalMU O pacluCaHUU Y4eOHBIX 3aHSATHI; HaTU4Me
CPEACTB JUIsl yCHUJIEHUSI OCTaTOYHOTO 3peHusi, OpaiiiieBCKO KOMIBIOTEPHON TEXHUKHU, BUJCOYBE-
JUYUTEIeH, TporpaMM HEBU3YaJIbHOTO JIOCTyNa K MH(POpPMAIMH, TPOrpaMM-CHHTE3aTOPOB peyuun
U JIPYTUX TEXHUUYECKUX CPEACTB pHUeMa-nepeaadr yueOHoi nHpopmamnuy B T0CTYIHbBIX (opmax
JUIS CTYJIEHTOB C HapyUICHUSIMU 3PEHUS,

- 3aJJaHMsI JUIS BBITTOJIHEHHSI HA K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM,;

- MUChbMEHHbBIE 33/I1aHUS BBINOJHAIOTCS Ha Oymare, HaJMKTOBBIBAIOTCA ACCUCTEHTY 00Y-
YaIOIUMCS,;

3.111 UHBAIKMJOB U JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBS IO CIyXYy (cia-
Oocaplmamuye, rIyxue):

- Ha 3ayeTe/IK3aMeHEe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIMM CTYAEHTY HEOOXOAUMYIO
TEXHUYECKYI0 TIOMOIb C YY€TOM WHAMBHIYaJIbHBIX OCOOCHHOCTEH (OH IMOMOraeT 3aHsATh pado-
yee MECTO, MepeIBUraThCsl, IPOYUTaTh U 0OPMUTH 3a/laHUE, B TOM YUCIIE 3aMUCHIBAsl O] TUK-
TOBKY);

- 3a4eT/3K3aMEH IPOBOJUTCS B MUCHbMEHHOU opMme;

4. Jlns MHBAJIUAOB U JIMI[ C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 37J0POBbSI, MMEIOIINX
HapyIICHUs OMOPHO-IBUTATEIBLHOTO ammapaTa, CO3JaHbl MaTepHATbHO-TEXHUYECKHUE YCIIOBUS
o0ecreynBaroIre BO3MOKHOCTh OECIIPENSITCTBEHHOTO JJOCTyNa 00ydYarommxcsi B y4eOHbIE TMO-
MEIIeHUs, O0BEKTY MUTaHUs, TyaJeTHbIE U ApyTrue MOMEUIeHHUs] YHUBEPCUTETA, a TaKKe MpeObl-
BaHUS B YKA3aHHBIX MIOMEIICHUAX (HaIUMYHe PacIIMpPEeHHBIX JBEPHBIX IPOEMOB, TOPYUYHEH U ApY-
TUX MPUCTIOCOOJICHU).

- TIMCbMEHHBIC 3aJIaHMsl BBIIOJHAIOTCS HA KOMIBIOTEPE CO CIEUATN3UPOBAHHBIM IPO-
IPaMMHBIM 00ecTieYeHUEM HIIM HAaJAUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 YKEJIAHUIO CTYJIEHTa SK3aMeH IMPOBOAMUTCS B YCTHOH opme.
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OOyuaronyecs: U3 YUCla JIUL ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBbsI 00ECTICUEHBI
JIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (popMax, aJalTHPOBAHHBIX K OrpaHUYCHHSIM
UX 3JI0POBBSL.

OOyuaromyMes: ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbsl IIPEJOCTABIIAIOTCS CIIe-
[UajJbHble y4eOHUKN U ydeOHble mocoOus, uHast yueOHas JTUTeparypa, CleluaibHble TeXHUYe-
CKHE CPEICTBAa 00Y4YEHHUs KOJUIEKTUBHOIO M MHIUBUAYAJIBHOIO IOJI30BAaHUS, MPEAOCTABICHHUE
yCIYT acCHCTEHTa (ITOMOIIHUKA), OKAa3bIBAIOIIETO O0YYAIOIIMMCS HEOOXOIUMYIO TEXHHUYECKYIO
IIOMOIIlb, & TAKXKE YCIYT'H CypAONEPEBOIIMKOB U TH(IOCYpAONEPEBOIUUKOB.

a) 151 CI1a0O0BHISAIINX :

- Ha 9K3aMEHe MPUCYTCTBYET aCCHUCTEHT, OKa3bIBAIOLIUI CTYJEHTY HEOOXOAUMYIO TeX-
HUYECKYIO TIOMOIb C Y4€TOM MHIUBUAYaJIbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHsTh pabouee
MECTO, NePeABUraThCsl, IPOUUTATh U OPOPMUTH 3a/aHUE, B TOM UYHUCIIE 3alUChIBasl O] TUKTOB-
KY);

- 3aJaHUs U BBIIIOJIHEHMSI, a TAK)KE€ MHCTPYKLUS O HOpPSAKE IPOBEIEHUS 3aye-
Te/3K3aMeHa OPOPMIISIOTCS YBEIIMUSHHBIM MIPUPTOM;

- 3aJJaHMs1 JUIs BBIITOJIHEHHSI HA 3K3aMEHE 3a4UThIBAIOTCSA ACCUCTEHTOM,;

- MUCbMEHHBIE 33JJaHUs BBIITOJIHAIOTCS Ha Oymare, HaJJUKTOBBIBAIOTCS ACCUCTEHTY;

- obecnieunBaeTCss MHIMBHIYAITbHOE paBHOMEpHOE ocBemieHne He Menee 300 Jrokc;

- CTYJICHTY JJIsl BBIITOJIHEHUS 33/1aHUsI IPU HEOOXOIMMOCTH TPEAOCTABISAETCS YBEINH-
BAIOIIEE YCTPOMCTBO;

B) JUISI TIIYXUX U CIIAOOCIBIIIAIINX

- Ha 3auyeTe/?K3aMEHE MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIMI CTYIEHTY HEOOXOIu-
MYI0 TEXHHYECKYIO MOMOIb C YYETOM HHIMBUAYaJIbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh
pabouee MecTo, epeIBUIaThCs, IPOUNTATh U OPOPMUTH 33JaHUE, B TOM YHCIIE 3alIUCBIBAs MO
JUKTOBKY);

- 3a4eT/3K3aMeH IPOBOJUTCS B MUCbMEHHOU opMme;

- obecrieynBaeTcs HAJIMYKME 3BYKOYCHJIMBAIOUICH anmapaTypbl KOJUIEKTUBHOTO MOJIB30-
BaHU, IPU HEOOXOAMMOCTH MOCTYMAIOIUM MPEIOCTABIISIETCS 3BYKOYCHIIMBAIONIAs anmaparypa
WH/IMBUYyaJILHOTO MTOJIb30BaHMS;

- [10 XKEJIAHUIO CTYJEHTA YK3aMEH MOXKET MPOBOAUTHCS B MUCbMEHHOH (opMeE;

) sl ML ¢ HApYIICHUSIMU OTIOPHO-JIBUTATEIBHOTO anmapara (TsSHKeJIbIMU HapylleHH-
SMU JIBUTaTeIbHbIX (PYHKIMHA BEPXHUX KOHEYHOCTEH WJIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH):

- IMCbMEHHBIE 3a/IaHUs BBIIOJIHSAIOTCS Ha KOMIIBIOTEPE CO CIELUATU3UPOBAHHBIM IIPO-
IrPaMMHBIM 00€CII€YeHUEM UM HAaJUKTOBBIBAIOTCS ACCUCTEHTY

- 10 YKEJIAHUIO CTYJEHTa SK3aMEeH MPOBOAMUTCS B YCTHOH Gopme.

OOyuaromyMes: ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbsl IIPEJOCTABIIAIOTCS CIIe-
[UaJbHble y4eOHUKN U ydeOHbIe mocoOus, uHast yueOHas JTUTeparypa, CleluaibHble TeXHUYe-
CKHE CPEICTBAa 00Y4YEHHUs KOJUIEKTUBHOIO M MHIUBUAYAJIBHOIO IOJI30BAaHUS, MPEJAOCTABICHHUE
YCIYT acCHCTEHTa (ITOMOIIHUKA), OKAa3bIBAIOIIETO O0YYAIOIMMCS HEOOXOIUMYIO TEXHHUYECKYIO
IIOMOIIlb, & TAKXKE YCIYT'H CypAOIEPEBOIIMKOB U TH(IOCYpAONEPEBOIUUKOB.

a) s CI1a00BHISAIINX :

- Ha 9K3aMEHe MPUCYTCTBYET aCCHUCTEHT, OKa3bIBAIOLIUI CTYJEHTY HEOOXOAUMYIO TeX-
HUYECKYIO TIOMOIb C YY€TOM MHIUBUAYaJbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHsTh pabouee
MECTO, NePeABUraThCsl, IPOUUTATh U OPOPMUTH 3aaHUE, B TOM UYHUCIIE 3aUChIBAsl O] TUKTOB-
KY);

- 3aJaHUs JUIS BBIIIOJIHEHMSI, a TAK)KE€ MHCTPYKLUS O MOpPSAKE IPOBEIEHUS 3aye-
Te/3K3aMeHa OPOPMIISIOTCS YBEIIMYSHHBIM MIPUPTOM;

- 3aJJaHMsl JUIs BBITTOJIHEHHSI HA 3K3aMEHE 3a4UThIBAIOTCSA ACCUCTEHTOM,;

- MUCbMEHHBIE 33JJaHUS BBIITOJIHAIOTCS Ha Oymare, HaJJUKTOBBIBAIOTCS ACCUCTEHTY;

- obecnieunBaeTCs MHIMBHIYATbHOE paBHOMEpHOE ocBemieHne He Menee 300 Jrokc;

- CTYJICHTY JJIsl BBIITOJIHEHUS 33/1aHUsI IPU HEOOXOIMMOCTH MPEAOCTABISAETCS YBEINYH-
BAIOIIEE YCTPOMCTBO;
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B) JUUIS TITyXUX U CIa0O0CIIBIIIAITIX

- Ha 3a4eTe/3K3aMeHe MPUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOIIUN CTYACHTY HEOOXOIU-
MYI0 TEXHHYECKYIO TOMOIIb C Y4€TOM WHIUBUIAYATbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHsTh
pabodee MecTO, MepeaBUTaThCs, IPOUUTATh U 0GOPMUTH 33JaHKE, B TOM YHUCIIE 3aMUCHIBAsl O]
JUKTOBKY);

- 3a4eT/3K3aMeH IPOBOJUTCS B MUCbMEHHOU opMme;

- obecrieunBaeTCs HATMYKE 3BYKOYCHJIMBAIONICH anmaparypbl KOJUIEKTUBHOTO TMOJIB30-
BaHUs, IPU HEOOXOJUMOCTH MOCTYIMAIOIIUM MPEIOCTABIISAETCS 3BYKOYCUIIMBAIOIas anmnapaTrypa
WHIWBUIYAIBHOTO TIOJb30BaHUS;

- 110 JKEJIaHUIO CTYACHTA HK3aMEeH MOXKET MIPOBOAUTHCS B MUCbMEHHOU (popme;

1) AJIs JIAI ¢ HApYIICHUSIMUA OTIOPHO-IBHUTATEIBHOTO ammapara (TsoKeIbIMUA HapyIleHu-
SIMU JIBUTATEIbHBIX (PYHKIMI BEpXHUX KOHEUHOCTEH MJIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- TUCHhMEHHBIC 3aJaHHsI BHITIOJIHSIIOTCS Ha KOMIBIOTEPE CO CIICIMATU3UPOBAHHEBIM IIPO-
IPaMMHBIM 00eCTieYeHUEM HIIM HAJAUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIAaHWIO CTYACHTA YK3aMEH MPOBOJUTCS B YCTHOU (hopme.
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B palo4yto MmporpamMmy 1o JuciuinHe «CoBpeMeHHbIE PoOIeMbl PU3MKIY 110 HAIPABICHUIO

Mpuiaoxenne 1

JUCT NBMEHEHUM (JIOIIOJTHEHUM)

noarorosku 03.04.02 — dusuka; Ha

- y4eOHBIi oA

IlepeyeHb BHOCHMBIX
Neni/m daemenT (myHkr) PII/] p . . IIpumeyanue
U3MeHEeHUi (10NO0JHEeHMH)

OOcykneHa W peKOMEHJOBaHA Ha 3acelaHun Kacbe,upbl TEOPETUYECKON H
HKCIEPUMEHTATBHON (PU3UKHU MPOTOKON Ne or" 20 T
3aBeyIONIniA kadeapoit /
/
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Ipuio:xxkenne 2

Pacnpenesienue 0a/u10B TeKylero u pyoe:;kHOro KOHTPOJIs

Nen Buo konmponn Cymma b6annos
/n Obwasn cymma 1-1 mouka 2-1 mouka | 3-1 mouka
1- Hocewenue 3anamuii 00 10 6annoes 00 3 0. 00 30. 00 46.
2- Texkywuii Konmposv: 00 30 6annos 00106. 00106. 00 10 6.
Omeem Ha 5 eonpocos om000l56. | om00o56. om0 0o 5 6. | om0 0o 5 6.
[TosHBI# TpaBUITBHBIN OTBET 1o 15 6amwios 50. 50. 50.
Henonuelil npaBuibHLIH OTBET ot 3 1015 6. otl 10 5 0. or11056.| or110560.
OTBeT, coleprKalliii HETOYHOCTH, OIITHOKH 06. 06. 00. 00.
Boinonnenue camocmosamenbHvix
3a0anuil (peutenue 3a0au, Hanucanue
pechepamos, doknao, 3cce ) om0 00156. | om00do3 0. om00056 | om00o56
1. Pybesxcnulit KoHmpoip 00 30 6annos 00106. 00106. 00 10 6.
TECTUPOBAHNE ot 0- 10 126. | ot 0- 10 46. | ot 0- 10 46. | ot 0- mo 46.
KOJUUIOKBUYM or 0 10 186. | ot 0 10 66. or01066. | or 010 606.
Hmozo cymma mexkywiezo u pyoesic-
HO20 KOHMPOJIA 00 706annos 00 230. 00 230 00 246

IepsBolii 3Tan (0a30Bb1i)ypoBeHb) — OLIEHKA
«Y/0BJIETBOPHTEIbHO»

He MeHee 36 0.

He MeHee 12 6.

He menee 12 0

He MeHee 12 0

Bropoii 3Tan (IpoABMHYTHIIi)ypoBeHb) —
OLIEHKA «XO0POILIOo»

menee 70 6.
(51-69 6.)

MeHee 23 0

MeHee 23 0

Menee 246

Tpertuii 3Tan (BbICOKUIA YPOBEHBb) - OlleHKA
«OTJIIMYHO»

ue menee 70 6.

He menee 23 6.

He menee 23 0

He MeHee 240

38




IIpuniaoxenne 3

KpnTepnn OIICHKH Ka4YeCTBA OCBOCHHUSA JUCHHUIIJIMHBI

bamnbt
N . | Pesynprar .
(peTHHTOBOM OCBORHIL TpeboBaHus YpOBHIO CPOPMHUPOBAHHOCTH KOMIICTCHITHIA
OLIEHKH)
OOGyuaromuiicss OCBOWII 3HAHUS, YMEHHS i HABBIKU BXO/ISIIHE B COCTAB KOM-
MCTCHIIUH:
Obwenpogheccuonanvhule:
OIIK-4: Criocoben onpenensite chepy BHEAPEHUS pe3yIbTaTOB HAYY-
3aUTeHO | iy pecnmeoBaHmiA B 06IACTH CBOEH po(hECCHOHATIBHOM JEATENBHO-
(6e3 mmporre-
CTH
62-70 IyphI CIavn
Ipogpeccuonanvhvie:
3aueTa)
I[TKC-1: CnocoGeH ¢GopMynupoBaTh MM U 33Ja4d HAYIHBIX HCCIIC-
JIOBaHUU B COOTBETCTBHUH C TEHACHIIUSMU U MEPCIIEKTUBAMU PA3BUTHUS
(bU3UKHA 1 MEAUITMHCKON (U3UKH, 0O0CHOBAHHO BHIOMPATh M MCIIOJb-
30BaTh TEOPETUYECKHUE U AKCIEPUMEHTAIbHBIE METOJbl M CpPEACTBa
penieHus chopMyIUPOBAHHBIX 3a/1a4.
3aureno (¢ | OOy4arormmiics mposiseT komneTeHu OIIK-4 u [IKC-1, Ho HEe B TOTHOM
36-61 MPOLEAYPOH | 00beMe BXOSIINX B UX COCTaB JMEHCTBUM. O0yJaromuics MOKET JIOIy-
CllauH 3a4e- | CTHUTh HEKOTOPHIC HETOYHOCTH, HEIPYObIe ONIMOKH, 3aTPYIHITHCS B H3J10-
Ta) »KEHHH MaTepHaja, HO IPaBHJIbHO OTBEYATh Ha 3a/IaBAEMbIC €MY BOTIPOCHI.
MeHee 36
Sara He 3aureHo | KoMmmnereHuuu He chOPMHUPOBAHEI

«3aumeno» BHICTABISIETCS 00YJAIOMIEMYCS, TPOJEMOHCTPHPOBABILIEMY TIOJIHOE, BCECTO-
pOHHEE, OCO3HAHHOE MPABIIILHOE 3HAHWE MPOrPaMMHOTO MaTepuaia U H3JI0KHUBIIEMY OTBET JIO-
THYHO, TPaMOTHO, YOEIUTEIhbHO, TOTOBOTO K NallbHEHIIEMy Mpo(hecCHOHAIEHOMY COBEpPIICH-
CTBOBAHHUIO.

[Ipu oTBeTe 0OyUaAIOMINICS MOKET IOMYCTUTh HEKOTOPHIE HETOYHOCTH, HETPYObIe OImmo0-
KU, 3aTPYAHATHCA B CAMOCTOATCIIbHOM HU3JIOKCHUN MaTCpUallda, HO IpaBUJIbHO OTBCYATh HaA 3aj1a-
BaeMbI€ €My BOIIPOCHI, B PE3YyJIbTaTe HABOISIIUX BOIIPOCOB C TIOMOIIBIO TIPENOaBATENSI HCIIPAB-
JATh JOIMMYHICHHBIC OH_II/I6KI/I 1 HETOYHOCTH.

«He 3aumeno» Moxet ObITh BBICTaBIEHO OOydaronieMycs, 0OHapyKUBILIEMY HEIOJHOE,
HEOCO3HAHHOE 3HAaHUE Y4eOHO-TPOrpaMMHOIO Marepuala, AOIyCKalolleMy IpyOble OLIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIBHO U3JIOKHUTh OTBET HAa BOMNPOC, OTBEYAOLIEMY HENPAaBHIBHO WIIH
HE JalleMy OTBET Ha 3aJaHHbIE BOIPOCHL. [IeMOHCTpHUpYEMBI ypOBEHb 3HAHMM HE MOKET
OBbITh IPU3HAH JOCTATOYHBIM JJIs IPOPECCUOHATBHOM 1€ TENbHOCTH.
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