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: SHGKTpOHHKa 1 HAaHOQJICKTPOHHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: MHKPO- 1 HAHOJJICKTPOHHKA

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 HAlpaBJICHUI Pa3BUTUS COBPEMEHHON BOJIHOBOW 3JIEKTPOHMKH M TOMOILbL 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 CTYIEHTOB MOHHMAaHHsS (U3UUEKUX NPUHIMUIIOB PaOOTHI YCTPOMCTB BOJIHOBOM
JIEKTPOHUKHU.

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

. pa3BUTHE Yy CTYAEHTOB YMEHHS HPUMEHATh (usndekue 3PPEKTsl I NPaKTUIECKOTO
HCITOJIb30BaHUS;

* 0030p OCHOBHBIX HANlPABJICHUI pPa3BUTHS COBPEMEHHOI BOJIHOBOW JJIEKTPOHUKU W IIOMOINb 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 npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapuUaHTOB  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 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
NesITeIbHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

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  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI M TIPOIECCOB, OICHUTh KauecTBO pa3paboTaHHOU
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
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 Bonna. da3zoBas u rpymnmnosas ckopoctd. JBymepHbIi BomHOBOA. Jucnepcusi. OTpaxkenue
OT rpaHullel B opgHoMmepHoM ciyuae. Mmnenanc. KCB. Tunbel cummerpuu kpucramuioB. CBs3b
CUMMETPHH KPHUCTAJUIA U BUJA TEH30POB €r0 MaTEpHAIIbHBIX KOHCTAHT.

2. BonmHOBOE ypaBHEHHE yIIPYTOU Cpenbl

OmnpeneneHre TEH30pOB MEXaHWYECKOTO HampshkeHus U aedopmanun. Tenzop moxpysnel ynpyrocru.
Ob6o3naueHust @oiirra. PemeHne BOJMHOBOTO ypaBHeHHs Al OecKOHEYHOH cpeabl. TeH30p
Kpucroddens.

3. OObeMHEBIE BOJIHBI B YIIPYTOH cpelie

[IpononeHbie u monepeunsie BodHBL. [loBepxHOCTH 0OpaTHBIX ckopocTeil. DazoBas W rpymmoBas
CKOPOCTH IUIOCKOM BOJIHBI B aHM30TPOIIHOM ynpyrod cpene. IIbe3oanekrpuueckas cpena.
Vxkecruenue ynpyrux moxnyieid. Tenzop Kpucroddenst nis npe303IeKTpudecKoil cpebl.

4. IToBepXHOCTHBIC BOJIHBI B YIIPYTOM cpefie

[ToBepxHocThble akyctudeckue BonHbl (IIAB). BeiBoxg ypaBHeHHH ¥ OCHOBHBIE CBOMCTBa BOJH
Panes, I'ynseBa-banrocrelina. Binsinue aHuzorponuu.

5. Ynpyrue BOJIHBI B CIIOUCTBIX Cpefax

OtpaxeHne 0ObEMHBIX M MOBEPXHOCTHBIX BOJH OT T'PaHUI] pasjeiia U HEOJHOpOomHOCTeW. BomHbl
JI>m0a. Bosus! JIgBa.

6. Ilomonienne aKkyCTUYEKUX BOJIH

MexaHu3Mbl B3aMMOJCHUCTBHS OOBEMHBIX AKyCTHYECKHX BOJH C 3JIEKTPOHAMHU IPOBOJMMOCTH B
nonynpoBogHukax. [lpubmmwkenue Jlangay-Pymepa. IlpuOmmxenne Axwuesepa. IIEKTPOHHOE
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 YCTPOMCTBA Ha OOBEMHBIX aKyCTHYECKMX  BOJHAX: JIMHHM 33ICPIKKH,
pe3oHaTopbl, (GUIBTPEL. AKYCTORJIEKTPOHHBIE YCTPOWCTBA Ha IOBEPXHOCTHBIX aKyCTHUECKHX
BOJIHAX: MHOTOOTBOJHBIC M JUCIIEPCHOHHBIC IMHUH 3aJICPKKHU, PE30HATOPBI, PUIBTPBI, KOHBOJIBBEPHI
U KOPPEJIATOPHI.

9. AkycToonTHka

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

10. CnuH-BOJTHOBAS 3JEKTPOHUKA

MaruutHble  KpUCTaJUIbl.  DHEPrusi ~ MarHUTOYHOPSJOYEHHOTO  KpUCTaula, O0BEeMHOE H
peNATUBUCTCKUE B3aumozewcTBusi. CHMHOBBIE BOJHBI. MarHUTOynpyroe B3aUMOJACHCTBHE.
[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) mocemenue Bcex JIEKIMHA, MPEAYCMOTPEHHBIX Yy4eOHBIM IUIAHOM; BEICHHE KOHCIIEKTOB 3aHATHUH;
aKTHBHOE y4acTHE B 00CYKIECHUH JIEKLHUI;

2) BayKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro Marepuana, a He MeXaHHYeCcKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcs 3a KOHCYNbTalMeH K
MIPENOAABATENIO Ha JICKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1

KBAJM(PUKAIMA: 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK 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 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH
JesITeIbHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uucie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI, CTPOHTH
HCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM JJIS ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |SBJICHUH M MPOILECCOB, OLEHHUTh Ka4eCTBO pa3pabOTaHHON
aHAJM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIH)
OKCIIEPUMEHTAIbHBIE METObI MCCICIOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

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 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC 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 MarHUTOYMOPSAOYEHHOTO KpPUCTaIa, 0OObEMHOE U PENISTUBHUCTCKHE B3aWMOJICHCTBUSI.
CruHOBBIE BOJIHBI.

12. MarHuToynpyroe B3auMOJCHCTBHE.

13. IloBepXHOCTHBIE MATHUTOCTATUYECKUE BOJIHBI.

14. ITpubopkl CIMH-BOTHOBOW IEKTPOHUKH.

Kputepun onennBanus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIE, IIyOOKHE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTHJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIBHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
. Oe3ynpedHoe BiaJieHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, yYMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1ay4;
. BBIP&KCHHAs] CIOCOOHOCTh CAMOCTOATEIIBHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMBbI B
HECTaHIAPTHOW CUTYallHuU;
*  TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHHUTENBHON JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIINHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIB30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PaboTa Ha NPAKTHUYECKHX, 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 MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIAQJCHUE MHCTPYMEHTApHUEM Y4YeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIOCOOHOCTH CAaMOCTOSITENIFHO M TBOPUYECKH peIIaTh CIOXKHBIE MPOOJIIEMBl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM Nporpammbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEpaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;
*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U 1aBaTh UM KPUTHYECKYIO OLEHKY;
*  caMocTofATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 3aJaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):
* CHCTEMaTU3WPOBaHHbBIC, IYOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABJICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;
*  HCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;
* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOU IUCHUILIMHBI (METONAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTWH), YMEHHE €ro HCIOJIb30BaTh B IIOCTAHOBKE M PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4; CIIOCOOHOCTh CAMOCTOSITENIFHO pPElIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;
*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,
*  YMEHUE OpPUEHTUPOBATbCA B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JUCUWIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3WIHUI TOoCyJapCTBEHHOH wHIeojaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);
* AaKTUBHAas CaMOCTOsTENIbHAs paboTa Ha MPAKTHYECKUX, JTa0OPATOPHBIX 3aHIATUSAX, CHCTEMATHUECKOE
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;



* HCII0JIb30BAaHKUE HAyYHOM TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIBLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBI;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):

* JIOCTaTOYHO MOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH MporpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH T'PAaMOTHOE, JIOTHYECKH
MPaBUIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHATBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO HPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIIINHBL

*  YMEHHE OPHUEHTHPOBAThCS B 0A30BBIX TEOPHUAX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTOo4YHbIC 3HAHHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA HA BOIIPOCHI, YMEHHUE JEJIaTh BHIBODI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
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, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCLUUIUTMHE U JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHasE paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
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

*  HUCIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETAa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLMUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

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

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHSX,
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;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUH, M3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHUYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

*  HEyMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLENLMSAX M HAIpPaBICHUAX H3ydaeMOU
JVCIUIUIAHBL;

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



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

. 3HAHMUA OTJEJBHBIX JINTEPATYPHBIX MCTOYHHMKOB, PEKOMEHIOBAHHBIX Yy4eOHOW IporpaMMoi
JVCUUTUIHHBL,

° HCYMCHUC HCIIOJIb30BATh HAYYHYIO TCPMHWHOJIOTMIO AUCHUIUIMHBI, HAJIAYHUC 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 MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

ITpu nposenennn auddepenpoBaHHOro 3auera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noarorosky. Onpoc oOydaroierocs mo OWiIeTy He I0JKEeH IMPEBbILAaTh ABYX ACTPOHOMHUYECKHUX YacOB.



