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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUCHHUE JAHHOM:

0azoeasn no02omosKka no Qusuxke u mamemamure 8 00veéMe NPOCPAMMbL CPEOHell WKOIbL,

JTUCIUIUIMHBI IPOTPaMMEBI OaKaliaBprara:

Hnocmpannwsii A3vIK;,

Obwas u sxcnepumenmanvhas usuxa (Mexanuxa);

Obwas u sxcnepumenmanvrasn gusuxa (Morexyiapuas gusuxa. Tepmoounamuxa);

Obwas u sxcnepumenmanvhas usuxa (neKkmpuiecmso u MacHemusm);

Obwas u sxcnepumenmanvuasn gusuxa (Onmuxa),

Obwas u sxcnepumenmanvras usuxa (Quzuka amoma u amoMHbIX s181eHUlL),

Obwas u sxcnepumenmanvuas Qusuxa (Puzuka amomHo2o 10pa u vacmuy),

Obwas u sxcnepumenmanvrasn usuxa (Oowuil puzuueckuilt. NPAKmMuxKym);

Teopemuueckas gusuxa (Teopemuueckas mexanuxa. Mexanuxa cniowmnvix cpeo);

Teopemuueckas gusuxa (DneKmMpoOUHAMUKA CRIOUHBIX CPeO);

Teopemuueckas ¢puzuxa (Keanmosas mexanuxa),

Teopemuueckas gusuxa (DnekmpoouHamuxa);

Teopemuueckas uzuxa (Puzuka KOHOEHCUPOBAHHO20 cocmosnus. Puzuka Gazoewix
nepexo008. Tepmoounamuka u cmamucmudeckas gusuxa. usuueckas KUHEMUKa);

Ipoecpammuposanue u mamemamuyeckoe MoOeIuposanue;

Iaxemvl npuxnaonvix npoepamm (Beiuucaiumenvuas gusuxa (npakmuxym na I9BM));

Mamemamuueckuii ananus;

Bexmopmuwiii u menzopuwiii ananus;

Huppepenyuarvnvie  ypasuenus.  Humeepanvhvie ypasHenus U — 8ApUAYUOHHOE
ucuucnenue;

Ananumuueckas eeomempus u iunetnas anreeopa. Teopus epynn;

Memoowt mamemamuueckou husuxu,

Teopusi pyHKYUIL KOMNIIEKCHO2O0 NEPEMEHHO2O;

Teopus 6epossimHocmu u Mamemamuyeckas Cmamucmuka;

CogpemeHnble HAHOMEXHOIO2UU.

1.2. JlucuuruimHbBI, KypcoBble paOOTHI M MPAKTHUKH, JUII KOTOPHIX OCBOCHWE JTaHHOUN
JTUCITUTIMHBI HEOOXOIMMO KaK MPeIIecTBYIOMIee:

IIpousso0cmeennas: HayuHo-uccie008amenbekas paboma;

Iloozomoska u coave u coaya 20cy0apcmeenHo20 IK3AMeHa;

Buvinonnenue u 3awuma 6blnycKkHoU K8AIUGUKAYUOHHOU pabOMbi.
3HaHMS, YMEHHS M HaBBIKM, YCBOEHHBbIE M C(HOPMHpPOBAHHBIC MPU HIYUYEHUU TUCIUTUIIMHBI
«[IpobnemMbl COBpeMEHHOW (U3WKW», SBISIOTCS O0a30BBIMH JUISI TTOCIICAYIONMIETO HM3yYeHUs
JTUCITUIIINH MarucTpaTypshl.

2. OIIMCAHMUE JUCHHUIIVINHBI

2.1. OOmas xapakTepuCcTHKa

HanmenoBanue noka3zarens 3HaUYCHHUE IOKAa3aTeIs

HazBanue o6pa3oBaTeabHOM MPOrpaMMBbI 44.03.05 Ilemarornueckoe oOpa3zoBaHue
(mpodmnb: @uszuka u muHGOPMATHKA)

udp u Ha3BaHHE B COOTBETCTBUHU C y4EOHBIM

TaHOM b1.B.JIB.1 IIpoGiiembl coBpeMEHHOM (HU3UKH

YacTs 00pa3oBaTEIbLHON TPOTPAMMBI BapuartuBHas yacTtb

KonmuectBo 3aueTHbIX equHuL] / BCEro 4acoB 2172




2.2.

Pacnpenenenue yacos 1o nepuoaaM o0ydeHus

OO01ee KOJIHYECTBO YaCOB
o = CaMOCTOS-
dopma =Y 3 N
= S JieKIu- | Jiabopa- | mpakTH- TeJbHOMI dopma
00yueHus & = BCEro
¢ OHHBIX | TOPHBIX | YeCKHX pa6oThI + KOHTPOJIA
KOHTAKTHAas

Ounas 5 9 20 20 - 32 72 JK3aMeH
3aoyHas 5 10 4 4 - 64 72 DK3aMeH

3.  NEJM JUCOUILINHBI

Dopmuposanue y cmyo0eHmos HayuHo2o npeocmaegienus 06 okpyrcarouem Mupe Ha ocrose
UBYYEHUs. CNeYUATIHBIX B0NPOCO8 U UOCU eCIECMBEHHbIX HAYK, PA3GUMUE MbLCTUMETbHbIX ONepayull
aHanuza, Cunmesd, CPaGHeHUs, OYEeHKU, OeOYKYUU, UHOVKYUU U CO30aHUe NPEONOCHLIOK O/ 081A0EHUs.
ONBIMOM NPUMEHEHUS. HAYYHO2O Memo0d Npu 6bINOTHEHUU 3A0ay NPOGECCUOHATLHOU OesIMETbHOCIU.

Tloozomosxka  cneyuanucma npogheccuOHaIbHO — OPUEHMUPYIOUWE20Cs 8 COBDEMEHHBIX
npoonemax QU3UKYU U HOBEUUUX (DUIUUECKUX Memooax UCCIe008aHULL U HAVUHBIX MEXHONOSUL,
Gopmuposarue npedcmagneHull 0 QU3ULECKUX AGLEHUSX, JeHCAUUX 8 OCHOBE COBDEMEHHOU HAYYHOLUL
KapmuHbl MUpa U NepCnekmueax paseumus QU3UKU; O3HAKOMIEHUe CHyOeHmo8 ¢ Hauboiee
AKMYAIbHLIMU  NPOONEMAMU COBPEMEHHOU (DUBUKU, COCMABTAIOUUMU OCHOBY NPOpecca MUpO6oll
yueum3aAYUY U BLIPADOMKU Y CMYOEHMO8 DAYUOHWILHOZO 63215104 HA NPOYeccvl U SGIeHUs,

npomexkarnwue 6 npupode u ynpasjitroyue paseumuem CO6pemerHoco ueiosedecmed.

4. KOMIIETEHIIUX OBYYAIOIET'OCH, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMBI, UX
NHANKATOPBI U IINTAHUPYEMBIE PE3YJ/IbTATBI OBYUEHUSA

Kommnerenuuun NuaukaTopsbl PesynbTatsl 00y4eHusi

[IK-2. Cnocoben [1K-2.29 Cnocoben OI1K-2.29.1 Bmaneer HaBBIKAMU
OpraHu30BaTh aHAM3UPOBATh MPOOJIEMBI, | Pa3paboTKu HOBBIX METO/IOB u
JeSATeIIbHOCTh HPOLIECCHI U SBJICHUS B METOIMYECKUX MOIX0/I0B B
oOyJaronuxcs, obnactu (hU3MKH, HAyYHO-MHHOBAIIMOHHBIX UCCIICIIOBAHUSX.
HaIpaBJIeHHYIO Ha UCToNb30BaTh Ha npaktuke | OIIK-2.29.2 VYwmeer pemats 3amaun
OCBOCHHE 0a30Bble 3HAHUS U METO/BI | Pa3HOTO BUJIA (KayecTBEHHEBIE,
JIOTIOJTHUTEIEHOM bu3rgecKux KOJIMYECTBEHHBIE, SKCIIEPUMEHTAIIbHbIC) U
0011e00pa3oBaTENbHOM WCCIIEIOBAHUH. WCIIONB30BaTh WX B MPENOJaBaHUU
HPOTPaMMBI C (Gu3HKK B y4eOHBIX 3aBEJCHHUIX
UCIOJIb30BaHUEM OI1IK-2.30 Criocoben OIIK-8.8.1 3Haer TeopHi0 M METOJBI

CIIeUaJIbHBIX Hay‘-IHI)IX
3HAHUU.

OCBauWBaTh U NPUMEHSATH B
OpraHu3ainuy yueoHoro
Mpoliecca MHHOBAIIMOHHBIE
3HaHUS B 00JIaCTH (PU3UKH.
Criocoben popmupoBathb
MCCIIEIOBaHUS HA OCHOBE
COBpPEMEHHBIX
AIIEKTPOHHBIX CPEJICTB,
MIPOBOIUTE HAOIIOICHUS,
W3MEPEHHUSI U PACUETHI.

(u3nYecKuX HCCIeI0BaHUN B
npopunbHONH obmactn  (u3uKK. 3Haer
METO/bl OpraHu3allMd W TUIAHUPOBAHHUS
(u3NUECKUX UCCIEJOBAHHUMN.

OI1K-8.8.2 YwMmeer HCIIOJTH30BATh
OCHOBHBIC  MPUEMBI  BBIYHUCIHUTEIBHBIX
METO/IOB TPU PEIICHUH PA3TUYHBIX 3a]au
mpoheCcCHOHATBHOMN JICATSIILHOCTH.
Ymeer pemars (U3NYECKUE 3a7aud U
WCIIOJIb30BATh pelieHus JUTS
yrayOJeHHOTO  TMOHUMAHUS  3aKOHOB
¢bu3uKy.
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5. ITPOI'PAMMA JUCHHUIIJIMHBI

HazBanue TemMbl

Kparkoe cogep:xanue TemMmbl (BONPOCHI TeMbI)

Pasznen 1.

1. ®usuka. CoBpeMeHHBIE MPOOIEMBI.

1.1. Ilpenmer u ctpykrypa ¢uszuku. OCHOBHBIC
ATaIbl Pa3BUTHS (DUBHKH.

1.2. ®yngameHTanbHbIC PU3NUECKUE TCOPHH.

1.3. CoBpemeHHas 3KcrepuMEHTalbHas (U3MKA.
OcHoBHbIE HepelIeHHbIE MPOOIeMBbl (PU3UKH.

1.4. Csa3p ¢u3MKM C JpYrMMH HayKaMH M|
TEXHUKOU.

1.5. Makpodusuka. Acrpodusuka.

2. CoBpeMeHHOE cOCTOsIHUE (PU3UKU
AJIEMEHTApHbBIX YaCTHII.

2.1. CrangaptHas Mojnensb.

2.2. CHOHTaHHOE HApYIIEHUE CUMMETPHH.

2.3. HeittpuHHBIC OCITUILUISALIAH.

2.4. ComHeunble HeUTpuHO. ATMOC(EpHBIE
HelTpuHO. Maccel HEHTPUHO U HOBas (hU3HKA.
2.5. Henomnora CrangaptHoit Mogemu wu
Cynepcummerpusi.

3. ®usuka yactun u Kocmosorus.

3.1. Kocmosorust u HOBasi hu3HKa.

3.2. HebapuoHHass TeMHass MaTepusi.

3.3. Kocmuueckue 1yqn CBEpXBBICOKHX YHEPTUH.
3.4. bapuonHas acumMmeTpus BeeneHHOM.

3.5. PaznyBaromasici Bcenennas u wuHQIATOH.
Kocmonornyeckast mocTosiHHAS.

4. YepHble AbIPHI BO BCEIIEHHOM.

4.1. ®usuka BHe 4epHOIl AbIpbl. MexaHudeckue
cBOIicTBa MEMOpaHbI TOPU30HTA.

4.2. DNeKTpoAMHAMUKA YEPHBIX TIBIP.
TepmonnHamuka 4depHBIX Ablp. Pu3KMKa BHYTPHU
YEPHOU JBIPHI.

4.3. BHyTpeHHOCTh 4YepHOW IbIpbl. KBaHTOBBIC
3P PEKTHI.

4.4. Actpodusuka uyepHbix 1blp. [IponcxoxneHue
3BE3IHBIX YEpHBIX IbIp. /luckoBas akkpeuus Ha
YEpPHBIE JBIPHI.

4.5. CBuzaerenbcTBa HaJIM4YMs YEPHBIX [JbIp B
JIBOMHBIX 3BE3/IHBIX CHCTEMAaX.

4.6. CBepxMacCHBHBIE 4YepHBIE JBIPHl B
raJJaKTHYECKUX LIEHTPAX.

4.7. IlepBuyHbIEC YEPHBIE JIBIPHI.

4.8. MccnenoBanue 4epHBIX JbIP, MCIYCKAIOLIMX
IPaBUTALMOHHBIE BOJHBI.

4.9. Kputnueckuii rpaBUTallMOHHBIN KOJJIarc.

Pasznen 2.

5. CBepXnpoBOAUMOCT.

5.1. Ucropus OTKpHITUS CBEPXIIPOBOJAUMOCTH.
5.2. MarHuTHbIe CBOICTBA CBEPXIPOBOAHUKOB.
5.3. TepmoauHamMuKa CBEpXIPOBOAHUKOB.

5.4. BeicokoTeMnepaTypHas CBEpPXIPOBOIUMOCTb.

6. Ksanrtossiii 3¢ dext Xomna.

6.1. JIBymMepHBIE  DJIGKTPOHHBIE  CHCTEMBI.
MonaynupoBanHoe jerupoBanue. Ipdext Xoa.

6.2. IlenounciienHbIi KBaHTOBEIN 3 dexT Xomra.
JpoOuelii kBaHTOBBIN 3 dext Xosma. OTKpHITHE.
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[IpyuvHbl BO3HUKHOBEHHUA. 6.3. DIEKTPOHBI M
KBAaHTOBbIE TOTOKH. KOMIIO3UTHBIE YaCTHIIBI.
®epmuonbl U 6030HBL. CTaTHCTUKA KOMIO3UTHBIX
gactuil. 6.4. IpoOHbIi KBaHTOBKIHN ekt Xomna
npuv=1.

7. JlpoOHOE KBaHTOBAaHHUE.

7.1. Conuronsl. Jlokammzamus.  ApoOHbIit
kBaHTOBBIN 3 ekt Xosra. JlpodHast cTaTUCTHKA.

8. @ysuiepeHbl U HAHOTPYOKHU.

8.1. ®ymnepensl U HaHOTPYOKU. OTKpBITHE U
HEpPCIIEKTUBHI.

6. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

6.1. ®opma oOyueHus — o4Hasi, Kypc — 5, cemectp — 9

KosnuecTBO yacos
HanMeHoBaHusi pa3aejioB U TeM Jlekn. | Jlaoop. | IIpaxrt. | CPC+ | Bceero
KOHT

Pazpnea 1.
1. ®usuka. CoBpeMeHHbIE TPOOIEMBI. 2 4 6
2. CoBpeMEeHHOE COCTOSIHHE (PU3UKU 5 5 4 1
AJIEMEHTApHBIX YACTHIL.
3. ®usuka yactun u Kocmosorus. 3 5 ) 12
4. YepHble AbIPbI BO BCEJIEHHOM. 3 4 7
Paznea 2.
5. CBepX1IpOBOUMOCTb. 3 4 7
6. KBanToBbIif a3 ekt Xomna. 2 5 4 11
7. lpoOHOE KBaHTOBAHME. 3 5 4 12
8. @ymepeHbl 1 HAHOTPYOKH. 2 4 6
HUTOI'O 3A CEMECTP 20 20 32 72

6.2. ®opma oOydeHHs — 3a049Has1, Kype — 5, cemectp — 10

KosmnyecTBO yacos
HaumeHoBaHus pa3aesioB u TeM Jleku. | Jladop. | Ilpakrt. | CPC+ | Beero
KOHT

Paznea 1.
1. ®usuka. CoBpeMeHHbIE TPOOIIEMBI. 0,5 8 8,5
2. CoBpeMEHHOE COCTOSTHUE (PU3UKU 05 1 3 95
AJIEMEHTAPHBIX YACTHIL.
3. dusuka gyactun 1 KocMmoorus. 0,5 1 8 9,5
4. YepHble ObIpbI BO BCEJIIEHHOM. 0,5 8 8,5
Pazpnen 2.
5. CBepXnpOBOJUMOCTb. 0,5 8 8,5
6. KBanToBbIi 2 ekt Xoma. 0,5 1 8 9,5
7. IpoGHOE KBaHTOBAHME. 0,5 1 8 9,5
8. @ynepeHbl 1 HAHOTPYOKH. 0,5 8 8,5
HUTOI'O 3A CEMECTP 4 4 64 72




7.

N
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10.

11.

12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.
35.
36.

37.
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OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTALIUA

7.1. KoHTpOJIbHBbIE BONPOCHI

Pasznea 1
HaOnronenue u peructpanus aieMeHTapHbIX yactull. Knaccugpukanus meronos. [Tpubops!.
OKCHepUMEHTAJIbHOE UCCIIE0BaHUE YacTull. Pe3oHaHChI.
[Tpon3BoacTBO HacTHLl B JKcHepuMeHTax. Yckopurend. Kiaccuduxanmsa. MourHocTH
COBPEMEHHBIX YCKOPUTEIIECH.
Antnyactunbl.  Onpenenenue. CoiictBa. Ilpumepsl. AnTuBeniectBo. OmnpenesieHue
VUCTUHHO HEUTPAJIILHON YACTHIIBI.
Knaccugukanus 3neMeHTapHbIX YacTULL. JIenToHBI.
AJIpOHBIL: OIIpENENIEHNE, CBOWCTBA, KBAPKOBOE cTpoeHKe. CBOMCTBA KBApKOB.
N3otonnueckas cummerpus. CynepMyIIbTUIIIETHI.
M3oronuyecknii CHMH M HW30MYJBTHUIUICTHl. bBapHOHHBIA OKTeT. ME30HHBIM HOHET.
Bo30y>xneHnbie cocTosiHIS 0apHOHOB (CPAaBHUTH OKTET U ACKYILJIET).
Kakomy ¢akty ¢puszndeckn coOTBETCTBYeT H30TONMMYEeCKast HHBaprHaHTHOCTH? C ueM cBsi3aHa
BBICOKAsl CTENIEHb CUMMETPUYHOCTH U30TOIMYECKUX MYJIbTUILIETOB?
@yHaamMeHTalbHble B3auMozecTBus. Onucarh Kakaplid BUJ B3aUMOJCHCTBUS, CPABHUTD IO
MHTeHCUBHOCTHU. Kitacc 4acTui — nepeHoCYMKOB B3aUMOACUCTBHS.
Knaccugukanus snementapueix vactun B CraHmapTHOH mozaenu. Teopuu oObeaMHEHUS
B3aUMOJICHUCTBUIA.
DJeKTpOMarHUTHOE B3auMoJieiicTBre. [IoHATHE AIIeKTPOCIaboro B3auMOICHCTBHS.
CunbHoe B3aumozaeiicTaue. Teopun Bennkoro oobeuHeHus.
bapuonnslii 3apsa. Dnekrpudeckuit 3aps. M3ocnuH.
Jlenitoubl. JlenTOHHBIN 3apsi.
[Tonsitue ctpanHocTH. CTpaHHBIE YACTUIIBI.
Knaccugukanus 3akOHOB COXpaHEHMs B (PU3MKE 3JIEMEHTapHbIX YacTHULl. AJJUTHBHBIE
3aKOHbI coxpaHeHus. CuMMeTpuH, JIeKallue B UX OCHOBE.
CuMMeTpHs IPOCTPAaHCTBA-BPEMEHHU.
KanubpoBouHas cummeTpus.
DHepreTuka peakuil 4acTul]. DHEpreTUKa pacraioB 4acTHlLl.
VYupyroe u Heynpyroe paccesiuue. Ceduenue paccestHusi. OHOKaHaIbHOE U MHOTOKaHAJIbHOE
paccesiHue.
Kocmuueckue nyuu. lllupokue atmochepHbie TUBHHU.
Kunemaruka gactuu. Macca yactum.
[TonsiTue pusnmueckoro Bakyyma.
[TonsTHE KaMTUOPOBOYHBIX OO30HOB.
AJIpOHHBIN U JIENITOHHBIN TOKHU.
KBaHTOBas XpOMOJUHAMMUKA.
KBapkoBble 1uarpammel.
CyuHocts CtangaptHoit Mogenu.
[Tapa- 1 tuamMareTrsm cBOOOIHBIX HOHOB.
[Tapa- 1 TnamMarHeTu3M MeTaIoB.
Teopetuko-rpynmnoBas KjiaccuuKaius SHEPreTHYeCKUX YPOBHEW HOHOB B KpUCTAIIaX.
Teopust KpUCTAIUIMUECKOTO TOJIS.
Pa3zpnen 2
HcTopus otkpeitus ceepxnpoBoaumoctu u BTCII.
Kpucrannnueckas 1 30HHas CTPYKTypa TBEpAbIX TeJl.
OcHoBHbIe MeTOABI N3ydeHUs KpucTamniecko ctpykTypel BTCII. Kpurtnueckue
napametpsl BTCII.
OcoOennoctu xumuueckoi npupoast BTCII.
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38. Xumnueckas ciioxHOCTh 1 mpoosiembl osydaennsi BTCII ¢ 3aganHbIME CBOMCTBAMHU.

39. OcoOeHHOCTH (PHU3UYECKUX U CBEPXITPOBOJISAIINX CBOMCTB.

40. [TepcnexTuB pa3paboTku HOBBIX MeTO10B TosrydeHus: BTCII-maTepuaiios.

41, ®ymiepensl 1 HAaHOTPYOKU. OTKPBITHE U IEPCHIEKTUBBIL.

®du3uka BHe YepHOU IbIpbl. Mexannyeckue cBoicTBa MEMOpaHbl TOPU3OHTA.

42. DnexTpoArHAMHKA YEPHBIX JIBIP.

43. TepmomHaMuKa 4YepHBIX AbIp. PU3MKA BHYTPU YEPHOU JIBIPHI.

44, BuyTpeHHOCTH uyepHOi AbIpbl. KBanTOBBIE 3(D(hEeKTHI.

45. Actpodusuka yepHbIX Ablp. [IporcxoxkaeHne 3Be3JHBIX YEPHBIX JIbIp. J(McKkOBas akkpenus
Ha YEpHbIE JIBIPHI.

46. CBUJETENIbCTBA HAIMYUS YEPHBIX JIbIP B JBOMHBIX 3BE3HBIX CHUCTEMAX.

47. CBepXMAaCCUBHBIE YEPHBIE JIBIPHI.

48. [lepBruyHBIC YEPHBIC JBIPHI.

49. UccnenoBanue YepHBIX JIBIP.

50. Kputnueckuii rpaBUTAIMOHHBIA KOJIJIATIC.

7.2. TeMmbl NUCbMEHHBIX PA0OT (THIBI 32/1a4)
JlabopaTopHblie pabOTHI 10 TEMaM:

— ®wu3suKa IEMEHTAPHBIX YaCTHII;

— KBsapkoBsie guarpammsl,

— KsanToBsiii 3¢ ekt Xommna;

— JIlpoOHOe KBaHTOBaHHE;

KonTtponbHast paboTa 1o mHpoBEpKE TEOPETUYECKUX 3HAHMW — IO BCEM TEMaM, C
UCIIOJIb30BAaHUEM YKa3aHHbBIX BbIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3.00pazen copep:kaHusi IK3AMEHAINMOHHOr0 Oujiera (IPU HAJTUYMHU IK3aMeHa MO
JUCIMIJINHE)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Anxrtnuactunsl. Ompenenenue. CpoiictBa. Ilpumeprl. AnTuBemecTBo. OmnpeneneHue
HMCTUHHO HEUTPAJILHON YaCTUILIBL.

2. Ilapa- u TuamMarHeTH3M METaJIJIOB.

3. CBepxMacCHUBHbIE YEPHBIE JIBIPHI.

B CJIydac BCIACHUSA yqe6Hor0 mnmponecca € UCIIOJIb30BAHHUEM 3JICKTPOHHOT'O 06y‘IeHI/IH )51
JUCTaHIIMOHHBIX O6p330BaTeJ'II>HI>IX TCXHOJ’IOFI/II\/JI, COZACPIKAaHUC Ooujera MOXKET OTJIWYATLCS OT
MMPUBCACHHOTO.

8. PACHIPEJAEJEHME BAJIJIOB, KOTOPBIE MTOJIYYAIOT OB YYAIOIHINECSA

OOmiast orleHKa 3HaHUKM O00y4arOMMXCs MO JUCHUIUIMHE MpoBoauTcs 1o 100-OammpHON
HIKaJe HUCXOJs W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3alioHHO-ydeOHas
paboTa B ayIWTOPHH OLIEHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCEHIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBINIOJHEHUE JIOMAIlHUX 3aJaHUi, aKTUBHOCTh BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKICHHU TEKYILEro Hu
IpPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 1 T.11.).
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8.1. ®opwma obOyuenus — ounas, Cemectp 9

Homepa pa3nenosn Bunsi pador Makcnmansnoe
KOJIHYeCTBO 0AJJIOB
OpranuzaimoHHo-y4eOHast paboTa B ayTUTOPUHI 5
CamocrosTenpHas paboTa 5
1,2 JlabopatopHble paboThI 20
KontponpHas paboTa o TeOpEeTUIECKOMY 30
MaTepuaity
HUTOr'o 60
IK3aMeH 40
QO0muii uTor 3a ceMecTp 100
8.2.  ®opma oOyuenwus — 3aouynas, Cemectp 10
Homepa pasnenos Bunsi padot Makcnmansoe
KOJINYeCTBO 0aJLJ10B
Opranu3aiioHHO-y4e0Has paboTa B ayAUTOPUH 5
CamocrosTenpHast paboTta 5
1,2 JlaGoparopHsie pabOTHI 20
KontponbHas paboTa 1o TeopeTHIecKOMyY 30
MaTepuaity
HUTOI'O 60
IK3aMeH 40
Oo0mmii uTor 3a cemecTp 100

CooTBeTCTBHE 0AJITIOB OLICHKC

Onenka nmo nATHOAILHOM IIKaJIe
KoanuecTBO 0a/1710B v
w3 100 ECTS Ix3amMeH, TH(depeHIHPOBAHHBIN 3auer
3auer

90-100 A OTJINYHO 3a4YTEHO
80-89 B 3a4YTEHO
75-79 C xoporo 3a4YTEHO
70-74 D 3a4TEHO
50-69 E yIIOBIETBOPUTEIHLHO BUS—
35-59 FX HE 3a4TEHO

0-34 = HEY/IOBJICTBOPUTEIILHO P—,

9. OBECIIEYEHUE OBPA30OBATEJIBHOI'O MPOLECCA AJIA JINL C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3JIOPOBbSA 1 UHBAJINIOB

B X0J€ pai3aliui AUCHUILIMHBI UCIIOJB3YIOTCA CICAYIOINHUE JOMOJTHUTCIIbHBIC MCTOABI
O6y‘leHI/I$I, TCKYLIETO KOHTPOJIA YCIICBACMOCTHU U HpOMe)KYTOQHOfI aTTeCTalinuu o6yqa101u14xc5{ B

3aBUCHMOCTH OT UX WHIUBUIYAbHBIX OCOOCHHOCTEH:
1) JUTSL CIIETBIX U CIIA0O0BUISIINX

- JICKIINH O(i)OpMHHIOTCSI B BHJAC OJJICKTPOHHOI'0 JOKYMCHTA,

MMOMOIIBIO KOMIIBIOTEpPA CO CICHUAIN3UPOBAHHLIM ITPOTrPaMMHBIM O6CCHC‘-ICHI/ICM;

- I BBIIIOJTHECHU A 3alaHus npu HeO6XOHI/IMOCTI/I
YBEJIMYHMBAIOLIEE YCTPOWCTBO; BO3MOXKHO TAaKXK€ MUCIIOJIb30BAHUE COOCTBEHHBIX YBEITHYMBAIOLINX
YCTPOMCTB;

- MUCbMEHHBIE 33/1aHHsI 0(POPMIISIOTCS YBETHYSHHBIM MIPUPTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CITBIIIAIINX

- JIeKUUU 0OPMIISIOTCS B BUJIE JIEKTPOHHOT'O IOKYMEHTA,

AOCTYIIHOTO C

MpeaoCTaBIIACTCA



10

— MMCbMEHHBIE 3a/1aHUs BHIMOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM (opMe;

— 9K3aMEH TPOBOJUTCS B MHUCHBMEHHOM (OpMEe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBeJieHre B opMe TeCTUPOBAHUS.

3) JUISL JIAL C HApYIIEHUSIMHA OTIOPHO-/IBUTATEILHOTO anmapara:

— JeKuuu OoQOpMISIOTCS B BHJE OJEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHUATU3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICYCHHUEM;

— MMCbMEHHBIE 33JIJaHUS BBIIOJHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOATCA B YyCTHOU (pOpME MM BBIMOJIHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOTUMOCTH NPEIYCMATPUBACTCA YBEIHMUYEHHE BPEMEHU Ui MOATOTOBKU
OTBeTA.

[Iponienypa  mpoBeAeHUsT  NPOMEXKYTOYHOH  aTTecTallk A OOydYaroUIuXcs
yCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAJIbHBIX IMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueAypbl OLCHMBAHMS PE3YIbTaTOB OOYy4eHHS [IOMYCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIHOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OuOIHorpaduyeckum pecypcam B CETU
WutepHer st Kaxkaoro oOydaromierocs B ¢GopMmax, aJdalTHPOBAHHBIX K OTPAaHUYCHUSM HUX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CJICTIBIX M CITA0OBUIAIINX

— B [I€YaTHOM (popMe YBETUUECHHBIM HIPHUPTOM;

— B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIYXUX ¥ cTaOOCbIIIAIUX

— B [IEYAaTHOH (opme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) IUIs1 00YYarOIIUXCs C HAPYIICHUSIMU ONIOPHO-/IBUTATEIBHOTO arapara:

— B [I€YaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECINEYEHHME YYEBHOI'O
MPOLIECCA

VYueOHble 3aHATHSA MPOBOJATCS B 4-M yueOHOM Kopmyce (T. oHeuk, mp. TearpaibHbIH,
1. 13). lns npoBeicHUs JIEKIIMOHHBIX 3aHATHI TpeOyeTCs ayIuTopusi, 000pyI0BaHHAs MEIOBOM
WIA MapKepHOHl NOCKOH, MyJIbTUMEAUMHBIA MPOEKTOP M dKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MebOenu Ui CTY/IeHTOB, padouee MeCTo MpenoiaBares, Bbixoa B IHTepHeT — mpoBoAHOM Wi ¢
ucrnosib3oBanueM Wi-Fi.

Jlnst  BeIMOJMIHEHHWS  JabopaTopHbIX — paboT  Tpebyercs  J1abopaTtopuu €O
CHEeLMaTU3UPOBAHHBIM 000pYy/IOBaHHEM, KOTOpPOE€ OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
1(poBOro 00pa3oBaHus: UMEET B HATMYUU OOJIBLIOE KOJTUYECTBO PA3IMYHBIX TUIIOB JATYHKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOyKYy (IUTaHLIETy) M IO3BOJISIOT OCYIIECTBIATH cOOp
AKCIEPUMEHTAJbHBIX JaHHBIX, IpadUuecKuil aHauu3 JAaHHBIX, PELICHHE MaTeMaTHYeCKUX
ypaBHEHMI, 00pabOTKY SKCIIEPUMEHTAIbHBIX JAHHBIX.

Jlis caMOoCTOSITeNIbHOM pabOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayyHoii OMOAMOTEKM YHUBEpCUTETa M JIPYTUX DIIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
ydaeOHO-MeTOoIMUecKoe olecreueHre, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
Kaeapsl oOmen Gpu3MKu U TUAAKTUKH pusuku (ayn. 220).

OOyuyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHble MaTepuaibl IO
JTUCLUIUIMHE, pa3MelieHHble Ha miaardgopme Moodle LleHTpa AuCTaHIIMOHHOTO OOpa3OBaHUS
OI'BOY BO «loHI'Y». Ilpu n3ydeHNN TUCHUTIIMHBI TPUMEHSIOTCS YJIEKTPOHHOE OOy4YeHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.
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C  wucnonp30BaHHMEM  pecypcoB  IMIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCS TEKYIIMHA KOHTPOJb 3HAHWUU OOYy4alolMXCs HAa OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM pabOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas JuTEpaTypa

1. I" Keiin. CoBpemeHHas pu3nka sjieMeHTapHbIX YacTull. M: Mup, 1990. — 360 c. — URL.:
https://www.twirpx.com/file/972518/ (mata obOpamenus: 01.01.2023) — Pexum pocryma: B
CBOOOJTHOM J0CTYyIE. — TEKCT: 3JEKTPOHHBIH.

2. A. 1. Axuesep, M.II1.Pekano. buorpadus snementapusix gyactuil. K: HaykoBa mymka,
1979. —264 c. — URL: https://www.twirpx.com/file/274503/ (nata ooOpamenus: 01.01.2023) —
Pexwum noctyna: B cBOOOAHOM AOCTYIE. — TEKCT: JIEKTPOHHBIH.

3. b.C. Nmxanos, .M. Kanurtonos, H.I1. FOqun. YacTuiibl u aToMHBIC sifpa: Y4eOHUK
JUIsE BY30B - 2-¢ wusn.uchnp.u gom. - M.: HzgarensctBo JIKU, 2007. - 584c. — URL:
https://www.twirpx.com/file/1701896/ (nara oOpamenus: 01.01.2023) — Pexum npocryma: B
CBOOOAHOM A0CTYyIIe. — TeKCT: AIEeKTPOHHBIN.

4. C. M. bunenpkuit Macchl, cMelMBaHUe U OCILISIUHN HelTpuHo // YOH. — 2003. —
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01.01.2023) — Pexum moctyma: B CBOOOJHOM JOCTYyIIE. — TEKCT: AJIEKTPOHHBIM.
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6. Kpunuuk I'.C. ®usuka marHutHbeix sBieHuid. —M.: MI'Y, 1976. —367 c. — Tekcr:
HEIIOCPEICTBEHHBIMN.

7. Beicokotemneparypubie  cBepxnpoBoanuku. /Ilon  pea. [. Hemnconma, M.
Yurtunxema, T. [xopxka. M.: Mup, 1988. — 400 c. — TekcT: HEMOCPEACTBEHHBIH.

8. B.B. IlImunr, Beeaenne B pusuky cBepxmnpoBoaHukoB. —M.: Hayka, 1982. — 396 c. —
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2, c.216..— Tekct: HEMOCPEACTBEHHBIH.

10. Tropun. 0. U. Cospemennbsie npoOnemsl ¢usuku: yueOHoe mocobue / 0. U.
Tropun; Tomckwii mommTexHudeckuit yauepcurer. — Tomck: Uzn-Bo TITY, 2002. — 261
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Ycnexu ¢usmuecknx wayk. — 2009. — T. 179. — C. 525-529. — URL:
https://www.ufn.ru/ru/articles/2009/5/d/ (mata obpamenus: 01.01.2023) — Pexxum moctyma: B
CBOOOJIHOM J0CTyTIE. — TEKCT: JIEKTPOHHBI.

12. 1O. I'. Kynenko HaGmoneHue ocuIisiiMid MIOOHHBIX HEMTPUHO B 3JIEKTPOHHBIE
HelTpuHo B dkcrepumente T2K // YOH. — 2013. — T. 183. — C. 1225-1230. — URL:
https://www.ufn.ru/ru/articles/2013/11/d/ (nara obpamenus: 01.01.2023) — Pexum goctyma: B
CBOOOJTHOM J0CTyTIe. — TEKCT: JIEKTPOHHBIH.

13. Anronos, 10.®. CBepXIIpOBOJIHUKOBBIE TOMOJIOTHYECKHUE DJIEKTPUUECKUE MAIIUHBI:
moHorpadus / 10.®. Antonos, .b. JlanmneBuu. — M.: ®uszmaraut, 2009. — 366 c¢. — URL:
http://biblioclub.ru/index.php?page=book&id=67598 (nara oGpamenus: 01.01.2023) — Pexum
JIOCTyNa: peructpanus. — TeKCT: JEKTPOHHBIMN.

14. C.O. I'nanxoB COOpHUK 33aJa4 [0 TEOPETUUECKON 1 MareMaTuyeckoi ¢usuke. — M.:
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rocymapcTBeHHas oubnmmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:
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JHonenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.

7. DyieKTpoHHbII KaTajgor Hayunoit 6ubnumoreku Jlonl'Y: pasnmen caiira / Hb
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(mata oopamenus: 01.09.2023). — Pexum pocryna: MOUCK CBOOOAHBIN, 3JIEKTPOHHbBIE
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01.09.2023). — Pesxum moctyma: CBOOOTHBIIH.

13. IMPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatusHas auuen3us oY Ne 46484614)

2. Microsoft Office (koprmopatuBHas nunen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark ams Beicimx y4eOHBIX
3aBe/IeHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuu GPL, Apache,
BSD m1st cBo60HOTO POrpaMMHOTO OOeCTIeUeHUs).
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