degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TBCp,Z[OTeHBHaH BOJIHOBAs 3JICKTPOHHUKA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: C.I'. Anekcees, kauj. (hu3.-MarT. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl aiekrponrku 12.02.2024



AHHOTANMA

Kypc "TBepmorenbHast BOITHOBasl 3JCKTPOHMKA" IMpeaycMarpuBaeT (OPMHUPOBAHUE Y CTYIEHTOB MOHUMAHUS
(bU3MUEKNX MPUHLUIIOB pabOThl yCTPOMCTB BOJIHOBOM AIIEKTPOHUKH.

3amaun Kypca:
* 03HAKOMJICHHE CTYJCHTOB C (PU3NYEKUMHU OCHOBAMHU BOJHOBOM JIEKTPOHUKHY;
* pa3BUTHE Y CTYICHTOB yMEHHS NPUMEHATH (prszndexne 3(h(PeKT I NPaKTUIECKOTO HCIOIb30BaHNUS;

* 0030p OCHOBHBIX HANpaBJICHUI Pa3BUTHS COBPEMEHHOH BOJHOBOW JIEKTPOHHMKH U MOMOIIL B BBIOOpE
TEeMBI OaKaJlaBpCKOH paboThI.

OcHOBHOE cofepX)aHKue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:
. Beenenne
. BomHoBoe ypaBHEeHHE YIIpyroi cpeasl
. OO6beMHbIe BOJIHBI B yIIPYTOH cperie
. [ToBepXHOCTHBIE BOJIHBI B YIIPYTOii cpelie
. Ypyrue BOJIHBI B CIIOUCTBIX Cpeaax

1
2
3
4
5
6. Ilomiomenne akyCTHYEKUX BOJIH
7. AKyCTO2J1EKTpOHHUKA

8. IIpubopbI aKyCTORIEKTPOHUKHI
9. AkycToonTHka

1

0. CirH-BOJTHOBAS DIIEKTPOHHUKA
1. Hean u 3agaun

eap AUCUMNIIMHBI

- (GopMHpOBaHHE Y CTYICHTOB MOHHUMaHHs (PU3MUEKUX NPUHIMIIOB PAaOOTHI YCTPOWCTB BOJIHOBOM
JIEKTPOHUKHU.

3agaum AU COMIIHHBI
* O03HAKOMJICHHE CTYJCHTOB C (PU3NYEKUMHU OCHOBAMHU BOJHOBOM JIEKTPOHUKHY;

. pa3BUTHE Y CTYIEHTOB YyMEHHUS MPHUMEHATh ¢u3nuekre d>PGEKTsl Uil MPaKTHYECKOTO
UCTIONTb30BaHMS;

* 0030p OCHOBHBIX HAINlPaBJICHUI pPa3BUTHS COBPEMEHHOI BOJHOBOW AJIEKTPOHUKU W IIOMOIIbL B
BBIOOpE TeMbI OaKanaBpCKOH paboTHI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHIECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM IIed Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
NesITeIbHOCTH

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM

IIK-1 Criocob6en craButh, GOpPMaIN30BEIBATE U |ACATCIIBHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

- (hm3mUecKue MPUHIMIEI Pa0OTHl YCTPONHCTB BOTHOBON 3JIEKTPOHHKH.

YMETB:

- HpI/I6J'II/I)KeHHO OMMPCACIIAATE OCHOBHBIC XapPaKTCPUCTHUKU BOJTHOBBIX IIPOLCCCOB B TBEPAOM TCJIC.

BJIAJIETh:

- OCHOBAMH pacyeTa ¥ KOHCTPYHUPOBAHUs yCTPOHCTB BOJTHOBOM IEKTPOHUKH.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Beenenue 2 4
2 BomnHoBOE ypaBHEHUE ynpyroii cpenbl 2 4
3 OOBeMHBIE BOJIHBI B YIIPYTO# cpelie 4 8
4 [ToBepxHOCTHBIE BOJIHBI B YIIPYTO# Cpefie 4 8
5 VYipyrue BOJHBI B CIOUCTBIX Cpeaax 4 8
6 [Tornorenne akyCTUYEKUX BOJIH 2 4
7 AKYCTO3JIeKTpOHHUKA 4 8
8 [Tpubops! aKycTOINEKTPOHUKH 4 8
9 AKyCTOONTHKA 2 4
10 |CnuH-BONHOBAs AEKTPOHHUKA 2 4
Nroro yacos 30 60

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2.

Coneprxanne TUCIUIUIUHBI (MOMYJIs), CTPYKTYPUPOBAHHOE MO TeMaM (pa3eram)

Cemecrtp: 2 (Becennuit)

1. BBenenune




[Inockas Bonmna. dazoBas u rpynmnosasi ckopocTu. JBymepHsiii BonHoBoa. ducnepcus. OTpaxenue
OT rpaHulpl B onHoMepHoMm ciydae. Mmnenanc. KCB. Tumbel cummerpuu KpucramioB. Cssi3b
CUMMETPHH KPHUCTAJUIA U BUJA TEH30POB €r0 MaTEpHAIIbHBIX KOHCTAHT.

2. BonmHOBOE ypaBHEHHE yIIPYTOU Cpenbl

OmnpeneneHyue TEH30pPOB MEXAHUYECKOT0 HampshKeHUs U aedopmarn. TeH3op Moxyneilt ynpyrocru.
Ob6o3nauenust @oiirra. PemeHue BONMHOBOrO ypaBHeHHS [UIsi OeCKOHEYHOW cpenbl. TeH3op
Kpucroddens.

3. OObeMHEBIE BOJIHBI B YIIPYTOH cpelie

[IpononeHbie u monepedHsie BoiHBL. lloBepxHOCTH 0OpaTHBIX ckopocted. Da3oBas M TpyNIOBas
CKOpPOCTH IUIOCKOM BOJHBI B aHWU30TPONHOM ynpyrod cpexpe. IIbe3oanexrpuyeckas cpena.
Vxkecruenue ynpyrux moxnyieid. Tenzop Kpucroddenst nis npe303IeKTpudecKoil cpebl.

4. IToBepXHOCTHBIC BOJIHBI B YIIPYTOM cpefie

[loBepxnocTuble akyctuueckue BoiHbl (IIAB). BriBon ypaBHEHHII U OCHOBHBIE CBOWCTBA BOJH
Panes, I'ynseBa-banrocrelina. Binsinue aHuzorponuu.

5. Ynpyrue BOJIHBI B CIIOUCTBIX Cpefax

OTtpaxeHrne OObEMHBIX U TIOBEPXHOCTHBIX BOJH OT TPaHMII pa3liela U HEOMHOPOAHOCTEH. BomHbI
JI>m0a. Bosus! JIgBa.

6. Ilomonienne aKkyCTUYEKUX BOJIH

MexaHu3Mbl B3aMMOJCHCTBHS OOBEMHBIX aKyCTHMYECKHX BOJIH C JIEKTPOHAMH IIPOBOANMOCTH B
nonynpoBogHukax. I[lpubmmwkenue Jlanmay-Pymepa. Ilpubmmxenune Axwuesepa. ONEKTPOHHOE
MOIVIOIIEHHE U yCHIIeHHEe 00bEMHBIX M TOBEPXHOCTHBIX BOJIH.

7. AKyCTO2JIEKTpOHHUKA

Axyctosnekrpudeckuii 3¢dekr. BiusHue 37eKTpOHOB B MONYHNPOBOAHHMKE Ha CKOPOCTH 3BYKAa.
AKyCTORNIEKTPOHHOE B3aMMOJCHCTBIE B MAarHUTHOM I10Jie. AKYCTOMAarHUTORIEKTPHUECKUH IPPEKT.
AxyctoTepmuueckue 3pQexTol.

8. IIpubopbl aKyCTORIEKTPOHUKHI

AKYCTORNIEKTPOHHBIE YCTPOWCTBA Ha OOBEMHBIX aKyCTHUYECKMX  BOJHAX: JIMHUHM 3aJCPXKKH,
pe3oHaTopbl, (GUIBTPEL. AKYCTORJIEKTPOHHBIE YCTPOWCTBA Ha IIOBEPXHOCTHBIX aKyCTHUECKHX
BOJIHAX: MHOTOOTBOAHBIE U AUCIIEPCUOHHBIEC JIMHUU 3aJCPKKH, PE30HATOPHI, (QUIBTPHI, KOHBOJIBBEPHI
U KOPPEJIATOPHI.

9. AkycToonTHka

AKYCTOONTHYECKOE B3aMMOJIEHCTBME B TBEpIbIX TeNax, pexumbl bparra u Paman-Hara.
AKYCTOONITHYECKHE yCTPOUCTBA: 1e(IEKTOPBI, MOAYISTOPHI, (PUIBTPHI.

10. CnuH-BOJTHOBAS 3JEKTPOHUKA

MaruutHble  KpUCTaJUIbl.  DHEPrusi ~ MarHUTOYHOPSJOYEHHOTO  KpUCTaula, O0BEeMHOE H
pesATUBUCTCKUE  B3auMmoaencTBusi. CHUHOBBIE BOJHBL. ~MarHMTOympyroe B3auMOICHCTBHE.
[ToBepXHOCTHBIE MATHUTOCTATHYECKHE BOJHBL. [[pHOOPHI CIMH-BOJIHOBOW 3JIEKTPOHHKH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)



yueOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jlureparypa BbliaeTcs Ha Kadenape:

1. Awvenecan 3., Pyaiie /I. Yopyrue BonHbI B TBepAbIX Tenax. - M.: Hayka, 1982

2. KpacunsnukoB B. A., Kpeutos B. B. Beeaenue B akyctuky. - M.: Hayka, 1986

3. AKyCTO2JIEeKTpOHHBIEC YCTPOUCTBA 00pabOTKY 1 TeHepaliui curHanoB. [IpuHIUIB paboThI, pacueTa u
npoextupoBanus / mox pen. FO.B. I'ynsesa. - M.: Pagnorexuuka, 2012

4. Takep /Ix., Pamnron B. ['mnep3Byk B gusuke TBepaoro Tena. - M.: Mup, 1975

JomnonHurensHas aureparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. IloBepxHOCTHBIE aKycTHYECKUE BOMIHBI / of pen. A. Onunepa. - M.: Mup, 1981
2. Kaitno I'. Axycrosnekrponuka. - M.: Mup, 1990

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha JICKIIMOHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEANIHBIE TEXHOIOTHUH, BKITIOYAst IEMOHCTPAIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

1) mocemieHne Bcex JIEKUMH, NPEAYCMOTPEHHBIX yYEOHBIM IUIAHOM; BEJICHUE KOHCIIEKTOB 3aHSTHI;
aKTHBHOE y4acTHE B 00CYKIECHUH JIEKLHUI;

2) BayKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro Marepuana, a He MeXaHHYeCcKoro ero 3anomuHanus. [lpu
3aTPYIHEHUH W3Y4YCHUS OTAENbHBIX TEM, BOINPOCOB, CIEAyeT oOpamarbCsi 3a KOHCYJbTalMeH K
MIPENOAABATENIO Ha JICKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: C.I. Anekcees, kanj. hu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTAaBJICHHOM 1€ Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeIbHOCTH

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pears 3a1a4u, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
HCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHI U MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
aHAJM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « TBepIOTEIIbHAS BOTHOBAS AIICKTPOHHUKAY 00yUJaONUIACS JOIDKEH:

3HATh:
- (puznueckre NpUHIMIIEI PabOTHI YCTPOMCTB BOTHOBOM 3JIEKTPOHUKH.

YMeThb:
- IpUOIMKEHHO OIPEAEIIATh OCHOBHBIE XapaKTEPUCTHKH BOJHOBBIX IIPOLIECCOB B TBEPJIOM TEJIE.

BJIad€Th:
- OCHOBaMHU pacd€Ta U KOHCTPYUPOBAHUA YCTpOﬁCTB BOJIHOBOH DJICKTPOHUKHMU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaONUMUCS y4eOHOTO Marepualia MPOBOAMUTCS YCTHEIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MIPOLION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Bonpocs! asns noarotoBku K AuQQepeHIMpOBaHHOMY 3a4€Ty:

1. Tenszop ynpyroctu KyOMueCcKko CHMMETPHH.

2. CKOpOTh U moJisipu3alys akycrudeckux BoiH (AB) B u3oTpomnHoii cpeze.

3. YcnoBus cyuiecTBOBaHUA BOJHEI ['ynsieBa-biromrelina.

4. 3axon pucnepcun BoiH JIsiBa.

5. YactotHas 3aBUCUMOCTh KoddduirenTta noromenus AB s mexanuzma Axuesepa.
6. YcioBus dNeKTpoHHOTO yeuneHus AB.

7. lpunuun paboThl TpaHCBEPCAIBHOTO (QUIIBTPA.




8. OCHOBHBIE THITBI aKyCTOOIITUIECKOH JUPPAKIINH.

9. Busibl MarHUTOCTaTUYECKUX BOJIH.

10. MarHuTHBIE KPUCTAJLIBI.

11. DHeprusi MarHUTOYMOPSIOUEHHOTO KpUCTAIIa, 00beMHOE M PEISTHBHCTCKHE B3aUMOJCHCTBUSL.
CruHOBBIE BOJIHBI.

12. MarHuToynpyroe B3auMOJCHCTBHE.

13. IloBepXHOCTHBIE MATHUTOCTATUYECKUE BOJIHBI.

14. ITpubopkl CIMH-BOTHOBOW IEKTPOHUKH.

Kputepun onennBanus
10 6amnos — (IIPEBOCXO/JHO):
*  CcHCTEMaTU3MpOBaHHBIE, IIyOOKME W TOJHBIC 3HAHMA 10 BCEM paszesiaM yueOHOH mporpammel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;
. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTHJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIBHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
*  Oe3ympeyHOE BIIAJCHUE HWHCTPYMEHTAapHEeM Y4eOHOW IUCIMIUIMHBI, yMeHHEe ero 3(QeKThBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1ay4;
. BBIP@KCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUECKH pEIIaTh CIOXKHBIE INPOOIEMBI B
HECTaHIAPTHOW CUTYallHuU;
* MOJIHOE W TIIyOOKOE YCBOGHHE OCHOBHON M JONOJIHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOU
y4eOHON MPOrpaMMOi TUCTIMITIINHEI;
* yYMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENLUAX U HAIPABICHUAX 10 U3y4aeMOH AUCLUIUIMHE U
JIaBaTh UM KPUTHUYECKYIO OLICHKY, HCIIOJIb30BaTh HAYYHBIE TOCTIXKEHHS JPYTUX JUCLHUTUINH;
*  TBOpYECKas CaMOCTOsATENIbHAsi PaboTa Ha NPAKTHUYECKHUX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOITHBIE 3HAHMS 110 BCEM pa3zieaM yueOHOM MporpaMmel;
. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HMHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIJCHUEC MHCTPYMEHTApHEM Yy4eOHOW AMCLUMIUIMHBL, yMEHHE ero 3((EKTUBHO HCIONb30BaThH B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIBHO W TBOPYECKH PEIIATh CIOXKHBIE MPOOJIEeMbl B HECTaHIAPTHON
CUTyallud B paMKax ydeOHOW NporpamMMbl, IOJIHOE€ YCBOEHHE OCHOBHOM W JIONIOJHHU TEIbHOM
JUTEpaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U 1aBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocCToATeNbHass paboTa Ha MPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHUSIX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 3aJaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):
* CHCTEMaTU3UWPOBaHHbIE, TYOOKHE U MOJHBIC 3HAHUS MO BCEM MOCTABICHHBIM BOIIPOCaM B 00bEMe
y4eOHOH MPOrpaMMbl;
*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IPaBUIIbHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;
* BIQJICHUE WHCTPYMEHTapueM yuyeOHOH AMCUMIUIMHBI (METOAaMU KOMILJIEKCHOTO aHaN3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTUI), YMEHHE €r0 HCIOJIb30BaTh B IOCTAHOBKE W PEIICHHM HAyYHBIX U
npoeCcCHOHANBHBIX 3a7a4; CIOCOOHOCTh CaMOCTOSTENBHO pPELIaTh CIOXKHBIE MPOOJIEMBI B pamMKax
y4eOHOH MPOrpaMMbl;
*  YCBOCHHE OCHOBHOW W JIOTIOJIHUTEIHLHOW JINTEPATYpPhl, PEKOMEHIOBAHHOW y4eOHOH Mporpammon
JVCLUUTUIHHBL,
*  yYMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpPaBICHHUIX 10 U3ydaeMOM
JUCUUIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3ULMHA TOCYyIapCTBEHHOW HAeonoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);
* aKTHBHAs CaMOCTOSTENbHAas paboTa Ha MPAKTUYECKUX, Ja0OPATOPHBIX 3aHATUAX, CUCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.
7 6amnoB — (OYEHb XOPOLIO):

¢ CHUCTCMATU3UPOBAHHBIC, FJIY6OKI/IG 1 IOJIHBIC 3HAHUS 11O BCCM pa3aciiaM y‘le6H0ﬁ IIporpamMmalI;



* HCIOJIb30BaHHE HAyYHOH TEPMUHOJIOTHH (B TOM YHCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AWCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHE OCHOBHOW W JIOTOJIHUTEIHLHOW JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBI;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocTofATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHIX, y4acTHE B TPYMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! POrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PaAMOTHOC, JIOTUYCCKU
IPaBUJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIAaTh 000CHOBaHHBIE BBIBOJBI,

*  BJAQJCHUE HUHCTPYMEHTapuUeM Y4YeOHOW IWMCUUIUTMHBI, YMEHHE €ro HCIOJIb30BaTh B PELICHUU
y4eOHBIX U NMPOGECCHOHANBHBIX 33Ja4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUETIMAX M HANPABICHUAX [0 H3y4aeMOM
IMCIMIIMHE M JaBaThb WM CPaBHUTEIbHYIO OIICHKY; AaKTHBHas caMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTA0OPaTOPHBIX 3aHATHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTOo4YHbIC 3HAHHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

® HCIIOJIB30BaHUC HaquOﬁ TCPMHHOJIOTUU, CTUIIMCTUYCCKU TI'PaMOTHOC, JIOTUYECKU ITPABUJIBHOC
H3JI0KCHHUEC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIQJCHHEC HMHCTPYMEHTapueM YYEeOHOH IWCIMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEHICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MPUMEHSTH THITOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0a30BBIX TEOPHSX, KOHIENIMSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCIUIUIMHE U 1aBaTh UM CPaBHUTEIBHYIO OLIEHKY;

*  caMocCToOsTelbHasg padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00bEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  HUCIOJb30BaHUE HAaydHON TEPMMHOJOTUM, CTHJIMCTUUYECKOE U JIOTUYECKOE W3JIOKEHHE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIAQJCHUE HHCTPYMEHTapuUeM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PELICHUU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

* yYMEHHE [0l PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNLMAX M HAIpaBICHUIX 10 U3ydaeMoi
JUCLUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PpPYKOBOACTBOM NpenojaBaresii Ha NPAKTUUYECKHX, J1a0OpaTOPHBIX 3aHATHUSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeNIbHOTO CTAHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHIOBAHHON Y4eOHOMH MPOrpaMMOi TUCIUILTHHB;

*  HCIOJIb30BaHHE HAy4dHOM TEPMUHOJIOIMM, U3JI0KEHHE OTBETa Ha BOIPOCHl C CYIIECTBEHHBIMU
JIUHTBUCTHUYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

* cnaloe BIaJeHHE HMHCTPYMEHTapHeM Yy4eOHOW IUCLUMIUIMHBI, HEKOMIIETEHTHOCTh B PELICHHH
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

*  HEYMEHHUE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLEMNUMAX M HalpaBICHUSIX H3yyaeMOoi
JVCIUIUIAHBL;

* MACCHBHOCTH Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KUI YPOBEHDb KYJIBTYPhl UCTIONHEHUS
3a/laHUN.



2 6amta — (HEYIOBJIETBOPUTEJIBHO):
* (parmenTapHbIC 3HaHUS B paMKax 00pa30BaTeIbHOTO CTAH/IAPTa;

. 3HaHMUSA OTHCIBHBIX JIUTEPATYPHBIX HCTOYHHUKOB, PEKOMEHJIOBAaHHBIX Y4EOHOH mporpamMmoii
JVCUUTUIHHBL,

° HCYMCHUC HCIIOJB30BATh HAYYHYHO TCPMUHOJOTHUIO AJUCHUIUIMHBI, HAJIMYUC B OTBCTC I‘p}I6BIX
CTHJIMCTHYCCKUX U JIOTHYCCKUX OHH/I6OK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHUH.

1 6a1 — (HEYAOBJIETBOPUTEJIBHO):
* OTCYTCTBHE 3HAHUH M KOMIIETCHIMH B paMKax 00pa30BaTebHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

ITpu mpoBenennu auddepeHIMpoOBaHHOTO 3ayeTa oOyuaromemycs: mpenocraBinsercd 30 MUHYT Ha
noarorosky. Onpoc oOydaroierocs mo OWiIeTy He I0JKEeH IMPEBbILAaTh ABYX ACTPOHOMHUYECKHUX YacOB.



