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1. Mecro u yesib AUCHMILIAHBI B cTpyKType OTTOIT

MucimrivHa «HenvHelHble BOJIHBI» OTHOCUTCS K YMC/y 3/1€KTHMBHBIX [HCLUIUIVH
oOpa3oBaTe/TbHOr0 KOMIIOHEHTA ITPOTPAMMbI aCITUPAaHTYPhI M U3y4aeTcst Ha 2-0M rofy o0y4yeHust
B 3-eM cemecTpe.

Ilenp AUCOMIVIMHBI — /1aTh BBIMYCKHUKAM acClUAPaHTYpbl HAay4yHO OOOCHOBAaHHBIE
TIpe/iCTaB/IeHNs O LIMPOKOM Kpyre HeJIMHeMHBIX SIBJIeHWM B 3/IeKTPOJUHAMUKe (B pe30HaHCHBIX
cpefax, Au3JIeKTpPUKax, (eppuTax U Iula3Me), THMAPOJUHAMUKe, XUMUU U HEKOTOPbIX JPYTHUX
00/1acTsX HayKU U TEXHUKH, a TaK)Ke HayYWUTh UX COBPEMEHHBIM MeTO0/laM OThICKaHUsI 0a3MCHBIX
(TOUHBIX) pellleHU He/MHeNHbIX ypaBHEHHWH B YaCTHBIX MPOM3BOJHBIX, C TTOMOLIbI) KOTOPBIX
OTMCHIBAIOTCST pa3HOOOpa3Hble HesTMHelHbIe 3P QeKThl U (hr3ryecKue MPOLecChI.

2. TInaHupyeMmble pe3y/IbTaThl 00yUYeHHs M0 JUCIUILIHHE
BBbINMyCKHUK, OCBOMBIIHN TTPOTPaMMY, JJO/DKEH
3HaTh (U3MUECKYI0 TIPUPOJY HeTUHEeWHO-ONTUYeCKUX CBOMCTB pa3/IMuHBIX Cpef,

HaXO/SAIINXCS T0/] BO3AEHCTBHEM MOILIHOTO JIa3ePHOTO W3/IyueHHs, U OCHOBHbIE TIPUHIUIIBI
B3aUMO/IEMCTBUS U3/TyUeHUs CO Cpefioi;

YMmerb BUzeTh o0Iiee (MCToOb3ys KosebaTebHO-BOTHOBYH) aHA/IOTHIO) B HeTMHENHBIX
SIBIEHUSIX B Pa3/IMUHbIX CpelaXx W MPUMEHSITb OCHOBHble ypaBHeHHsl (3aKOHbI) HeTUHEeWHOM
OTITHKH [I/Is pellieHs] KOHKPEeTHBIX (M3UUeCKUX 3a/au;

BiiafieTb OCHOBaMY COBPEMEHHOI'0 MaTeMaTHUeCKOro armapara OTbICKaHHs1 0a3MCHBIX
PeIIeHUI IMPOKOT0 K/Iacca HeJTMHEeHHBIX YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX /11 00BSICHEHUS
HeJIMHeMHbIX 3((QeKTOB B pa3/IMUHbIX CUCTEMax U cpefiax.

3. CTpyKTypa M cofiep)KaHue AMCLUIIHHbI.
O6BeM AUCIUIUTHHBI (MOZYJISI) COCTaB/sieT 2 3.e., BCero - 72 vaca, U3 KOTOpPhIX 36 4acoB
COCTaBJISIET KOHTAKTHasi paboTta oOyudarorierocss C TiperojiaBaTesieM (3aHSTUS JIEKLIIMOHHOTO
TuMa), 36 YacoB COCTABJISIET CaMOCTOSITe/TbHast paboTa 00yJaroIerocs.
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1. BBenenue 4 2 2 2
2. TpéxyacTOoTHBIE 8 4 4 4
B3aMMO/IENCTBYS B
KBaJpaTUUHOM cpejie
3.YeTbIpéXUacTOTHLIE 4 2 2 2
B3aMMOZIEHCTBUS B KyOMUHOM
cpefie
4. BzaumogelicTBue BoJH IpU | 6 3 3 3
BbIHY>K/IEHHOM




KOMOWHAI[MOHHOM PacCesiHU
(BKP) y1a3epHOro usnyueHusic

5. B3aumogericTBue BOH
JIa3epHOT0 U3J/Iy4YeHUs U 3ByKa
TIPY BBIHY>K/IEHHOM PacCesiHuu
Maungesnbsiutama-bpusitoeHa
(BPMB)

6. ITyuku B HeJTMHeHOM
OTITHKE

7. O6paiiieHre BOJTHOBOTO
¢ponta (OB®D) npu
OTpa)KeHHUH Jla3epHOTO
W3/Ty4YeHUsi OT HeJIMHeMHOU
cpe/ibl

8. [IBymepHbIe j1a3epHble
MyYKH B aKTUBHOU
PEe30HaHCHOM cpefie C
JIMHEUHOW AUCCUTIaLIAen
3Hepruv

9. Co/MToHHOE peleHne
ypaBHe-Husl KopTeBera u fie

Bpuza (K/IB)

10. ConuToHHOE peleHue
ypaBHeHus1 Cunyc-I'opoH
(CD)

11. ConuToHHOe peleHve
HeJIMHeWHOT0 ypaBHeHUs!
[Ipegunrepa (HYIII)

12. CamouHAyiMpoBaHHas
MPO3PavyHOCThb JBYXYPOBHEBOM
TIOTJIONIAKOIIEe Cpejibl

13. CraioHapHble CBeTOBbIe
WM-TTYJIbChI B yCU/TMBAOLL[e}
PEe30HaHCHOM cpeJie Tpu
HaJIMUuM JIMHENMHOT0
TIOTJIOIeHUST

14. PellieHrie HeJTMHEMHBIX
ypaBHeHU MeTO/[JOM 00paTHOM
3aaun paccesHusi (O3P)

15. PellieHre HeJTMHENWHBIX
yPaBHEHUM C TOMOLL[bIO
aBTOTpeobpa3oBaHus
BbsknyHzna

16. O630p HOBBIX METO/IOB
OTBICKAHUS TOUHBIX pelleHU
HeJIMHeWHbIX YpaBHeHUM!

ITpome)xyTouHas aTTecTalys

3auem

Htoro

72




CojepxaHue AMCHMILIMHbBI

Tabmna 3

Ne HaumeHoBaHue dopma dopma
W pasjena Copepxanue pasjesna NpPOBeieHUs1 | TeKYILero
AVICIMILIMHBI 3aHATHUA KOHTpoOIA™
1 BBenenne OCHOBHbBIE CBOIMCTBA TMHEHHBIX 1 Jlekiu -
HeJMHeWHbIX cpefl. [lucneprupytoiye
Y TorviowaroLye cpegpl. Pusmuyeckast
NpUpO/ia HeTMHEWHOCTH, JUCTIEPCUU U
TIOTJ/IOLeHUs B 3/IeKTPOUHAMUKE.
CootHotuenust Kpamepca-Kponura.
3akoHOMepHOCTH 06pa3oBaHus
rapMOHMK B HeJIMHeNHOU cpejie C
JIACTIepCHrel.
Yacts 1. HenmHeliHasi onTUKa
2 TpexyacToTHBIE YcnoBus TpexyacTOTHOIO Jlekuu BbIOOpOUHA
B3aUMO/IENCTBUS B | B3aUMO/EMCTBUS BOJH B s IPOBepKa
KBa/IpaTU4YHOMN KBa/IpaTUUHOU cpefie. lucriepcus u O/IHOTO U3
cpeze. CMHXPOHHU3M. OnucaHue pasziesioB
TPEeXBOJIHOBBIX B3aUMOZeCTBUN. nopT¢oJ/mo,
3aKoHbI COXpaHeHUs1 B cpefie Oe3 1pesioCTaB/
notepsb. CooTHoweHnus Mennmu-Poy. €HHOI'0
['eHepanust BTOpOY TapMOHUKH. TIPOBEPSIIOLL]
BsaumogencTsue BoH B emy I1o
HeTIoT/IoLIatoIIeld cpejie IpU TOUHOM 3/IEKTPOHHO
CUHXPOHH3Me. Y4eT paCCTPOUKHU U roure
CMHXPOHHW3Ma. BivsiHve nMHeNHbIX
noteps. [lapameTprueckye nporeccsl
B KBaJJpaTUUHOM cpe/ie.
[TapameTprueckoe peobpa3oBaHue
YaCTOThI BHU3 [PU BICOKOYAaCTOTHOM
Hakauke. J((HeKTUBHOCTb
ripeobpa3oBaHus UaCTOThI BBEPX U
BHU3.
3 YeTbIpexyaCTOTHBI | Y CJIOBUS YeTbIPeX4acTOTHOIO Jlexuyun BbIOOpOUHA
e B3aUMOZIeHCTBUSA | B3auMOZencTBUs. OCHOBHbIE A IIPOBepKa
B KyOMUHOMH yPaBHEeHUs YeTbIPeXBOJIHOBOI'O OJIHOTO U3
cpege. B3auMogeuncTsus. [lepBrle MHTErpasbl pasziesioB
ypaBHEHUH B OTCYTCTBHe JUCCUTIALIMA nopTQoumo,
(cooTtHotenuss Mennu-Poy). Tpe/ioCTaBI
I'eHeparus TpeTbeli TapMOHUKH B €HHOI'0
Heriorsioujatonlen cpese. Bnusaue IIPOBepSIIOLL]
3¢ dekTa Keppa Ha KoapduieHT eMy 110
nipeoOpa30BaHUs B TPETHIO 3JIEKTPOHHO
TrapMOHUKY. ¥ moure
4 BszaumoperictBue | @usnueckas npuposa BKP. CtokcoBo | Jlekuyu BbIOOpOUHA
BOJIH IIpU u3ydeHue. OCHOBHbIe YpDaBHEHUs s1 IPOBepKa
BBIHYK/IEHHOM niporiecca BKP. ITopor renepanuu. OJIHOTO U3
KOMOMHAL[MOHHOM | 3aKOHbI COXpaHEHUs B OTCYTCTBUE pasziesioB
paccesinud (BKP) | puccunanuu. BeiHyxeHHOE noptdonuo,
J1la3€pHOT0 KOMOMHAL[MOHHOE paccesiHUe BIlepe/. T1Ipe/ioCTaBIl




V3JTyYeHUsl. [Tpeo6pa3oBaHue SHePruM HaKauky B €HHOT0
BOJIHY CTOKCOBA U3nyuyeHus ripu BKP TIPOBEPSIFOLL]
Ha3aZ. AHTHCTOKCOBO U3/IyyeHue. emMy Io
3/IeKTPOHHO
Y rouTe
BszaumogeiictBue | @usnueckas npuposa BPMB. Jlekmu BBIOOPOUHA
BOJIH J1a3epHOT0 OcHoBHble ypaBHeHrss BPMB. g TIpOBepKa
W3/IyueHusi U YcuneHve CTOKCOBa U3TyueHUs — OJIHOTO U3
3ByKa IpU TPeX4acTOTHOe B3aUMOJelCTBYE. paszesoB
BBIHYK/IEHHOM [Topor Bo30y>kaeHus. 3aKOHbI noptdonuo,
paccessHUA COXpAaHEeHHs B HeIOI/I0LatoIIle i Npe/ioCTaBl
Mangensmitama- | cpefie. CTOKCOBO paccesiHue BIiepef,. €HHOT'0
bpunmosna Ycunenve CTOKCOBa M3/1yueHUs Hasaz IIPOBepSIIOLL]
(BPMB). ripyu BPMB. OcHOBHBbIe ypaBHEHHUsI. eMy 110
3akoHbI coxpaHeHus. Pacuer 3/1IeKTPOHHO
W3/ly4aeMOU MOIITHOCTH. i moure
[TpubmkeHye 3aJaHHOTO TIOJIS
HaKaykKHu.
Ilyuku B [Tpeobpa3oBaHue YacTOT B BOJHOBBIX | JIeKLuu -
HeJTMHeHHOM MyuyKax B KBa/[paTUUHOMU cpejie.
OITHKe. OcCHOBHbIE YpaBHEHUSI.
[TapameTprueckoe TIpUOIIKEHHE.
B3auMozelicTBre ABYX yCUIMBaeMbIX
TMyUYKOB TPU MMOCTOSIHHOM
BBICOKOYACTOTHOW HaKauke.
YpaBHeHUs OJHOBOJTHOBOTO
npubxenust. Judpakiys
yCU/IMBaeMbIX BOJIH U 3P eKT
aHOMaJIbHOU (hOKYCHPOBKH.
[TapameTpuyueckast guddy3usi.
Oo0patieHue OB® 11pu yeTbIPeXBOJIHOBOM Jlekuuu -
BOJTHOBOTO B3auMo/ietictBur (UB) B KyOuuHOM
¢ponTa (OBD) cpege. OB® ripu BKP. OB® mnipu
MPU OTPa*kKeHUU BPMB.
11a3epHOro
W3/TyueHusi OT
HeJTMHeHHOMN
cpejibl.
[IBymepHbIe CratioHapHbIe 3/1IeKTPOMarHUTHbIe Jlekumu -
Nla3epHble MyYKU B | MyUKU B aKTUBHOM JIBYXYPOBHEBOMU
aKTUBHOMN cpezie. YCI0BUS KaHa/IvM3aLUuu
PEe30HaHCHOMU CBETOBOIO ITyYKa B Pe30HAHC-HOU
cpejie C TMHEMHOW | cpejie C HEOJHOPOJHBIM
Juccunaiyen pacrpeziesieHueM UHBEPCUU U
SHEepruu HEOJHOPOJHBIM JINHEeHHBIM

rioryioieHrem. CBOMCTBA
HeJIMHEeMHOT 0 BOJIHOBO/Ia B
OZHOPO/IHO YLLIVMPEHHOU pe30HaHCHOU
cpefie C OAHOPOJHBIM
pacrpeziesieHueM UHBEPCUU U
HEOJHOPO/HBIM JINHEHHbIM
TIOTJIOILIEHUEM.




Yactp 2. COMMTOHBI — HOBOE MOHATHE B MPUK/IAJHBIX HayKax

9 CosmuToHHOE Ucrionb3oBanue ypaBHeHust KB B Jlekmu BBIOOpOUHAst
peliieHue ¢usuke. OCHOBHbIE CBOMCTBa rpoBepKa
ypaBHEHUS ypaBHeHus1 K/IB. CtalroHapHbie OZHOTO U3
Kopresera u zie pelieHus ypaBHeHus KB — paszesnos
Bpuza (KIB). KHOW/labHbIe BoJiHbI. Pa3oBast rnopt§oJo,

IIJIOCKOCTh CTaljUOHAPHBIX BOJIH. rpefiocTaBJjie
OpHomnapaMeTpuueckKoe ceMeicTBO HHOT'O
COJIMTOHHBIX PelLleHUN YpaBHeHUs NIpoBepsoLLe
K/IB u ero cBoiicTBa: aMIIUTy/ia, My 10
CKOPOCTb pacIipoCTpaHeHus U 3/IEKTPOHHOMN
TIPOCTPAHCTBEHHBIN MacIITab royre
yeJMHEHHOW BOJIHBI.

10 | ConuToHHOE [Iprmenenue ypasHeHus CI' B Jlekumu BLIOOpOUHAst
pellieHue ¢usuke. OCHOBHbIE CBOMCTBa rpoBepKa
ypaBHeHUs ypaBHeHus CI'. CoJIMTOHHOe pellieH’e OZIHOTO U3
Cunyc-I'opaon ypaBHeHus CI' 1 ero ocHOBHbIe paszesnos
(CD). cBoiicTBa. CTallOHapHbIe pelieHust ropT¢oJro,

ypaBHeHus1 CI' — ocLu/ympyromnue u rpesocTasjie

crivpasbHble BOMHbL. Pa3oBas HHOT'O

IIJIOCKOCTh CTallUOHAPHBIX BOJIH. TIIpoBepsroLLe
My T10
3/1eKTPOHHOM
rnoyre

11 | ConuroHHOE Wcnonb3oBanue HYII B pusuke. Jlexumu BbIOOpOUHAst
pelilieHe OcHoBHble cBoiicTBa HYILI. [poBepKa
HeJTMHEeWHOT 0 ConuronHoe petenre HYIII u ero OJIHOTI'O U3
ypaBHEHUS OCHOBHbIe cBOMCTBa. CTalliOHapHOe pas/ienos
[IpepuHrepa pewenre HYIII. ®a30Bast I710CKOCTh nopTQonuo,
(HYTL). CTaL[MOHAPHBIX BOJIH. rpe/iocTaBJjie

HHOTO
TIPOBepSIoLLe
My I10
3/1eKTPOHHOMN
roure
12| CamoungynupoBa | OCHOBHBIE ypaBHEHUS Jlekuu -
HHasi 3/IeKTPOMarHUTHOTO M3/lyuyeHus B
MPO3PavyHOCTh PEe30HaHCHOM Cpejie. Y paBHEeHUs JJ1s1
[IBYXyPOBHEBOM Me/lJ/IeHHBIX aMIUIATY [, KODOTKHUX
TOTJIOLLIArOII|e VMIMITY/IbCOB T0JIs1, TIOJIIpPU3aLuU U
cpefpbl. Pa3HOCTH HaCeJIEHHOCTel ypOBHEMN
pabouero repexojia pe30HaHCHOM
(ZByxypoBHeBO}) cpeZibl. OCHOBHBbIE
CBOMCTBA YKOPOUEHHBIX YPaBHEHUH U
VX COJIMTOHHOE pellleHue [/1s 110JIs Ha
pe3oHaHCHOU yacToTe. CBOMCTBa
COJIATOHHOTO pelLleHus: aMIVIUTYa,
CKOPOCTb U JJIUTE/IbHOCTh
CTAL[MOHAPHOI'0 2T-UMIYJIbCA.

13 | CraguoHapHsble YpaBHeHus OasaHca fjist Me[yieHHbIX | JleKruu -

CBETOBbIE aMIUIMTY /i KODOTKOTO UMITY/IbCa MOJIst

HNMITYJIbCEI B

1 pPa3HOCTH HaCe/JIEHHOCTeN B




yCUIUBAIOLLeN aKTUBHOU [IBYXYPOBHEBOU Cpejie.
pe30HaHCHOM ConvToHHOe pellleHUe ypaBHEHUN
cpefie ipy OanaHca ¥ ero OCHOBHBIE CBOMCTBA:
Ha/IMuum 3Heprus, (popma U CKOPOCThb
JTMHEWHOT 0 CTaLlMOHAPHOT'0 UMITYJ/IbCa.
TIOTJIOLLIeHHUS.

14 | Peiwuenue Perienvie crarjuoHapHoro ypasHenus | Jlekuuu BbIOOpOYHAst
HeJTMHeNHbIX [lIpeguHrepa v onpesesieHve rpoBepKa
ypaBHEHUM CHeKTPa/IbHBIX IaHHBIX €ro OJJHOTO U3
MeTOZI0M noreHuaaa. ObpaTHasi crieKTpasibHast paszienos
oOpaTHOI 3aflaun | 3aJjaua — BOCCTAHOBJIEHHE TIOTeHIMasa nopTQonuo,
paccesitus (O3P). | c mOMOII[bIO pellieHus] ypaBHeHUs rpefiocTaBJjie

lenbdanga-JleBuTaHa-MapueHKO HHOI'O
('MJI). IoctanoBka O3P Ha npumMepe TIPOBepSHoIIe
ypaBHeHus1 K/IB. DBomoLus My [0
CIeKTpasbHbIX JJAHHBIX BO BpEMEHHU. 3/IeKTPOHHOM
[Tpumeps! pacueToB K03(pPULIEHTOB roure
paccesiHvsl ¥ UX 3BOJIFOLMOHHBIX

v3MeHeHWH. [IprMepsl pelieHui

ypaBHeHul I'MJI 1 HaxOoXXZeHus

MHOT'OCOJIMTOHHBIX pelleHUN

ypaBHenust K/IB. ITonsitvie 06 LA-

rape JIMHEWHbIX OIepaTOPOB.

AnbtepHaTuBHas Bepcust O3P. LA-

rapsl orepatopoB ypaBHenu K/IB n

HYIIL

15 | Peiuenue [Tpeo6pa3oBanus baknyHa. Jlexumu BbIOOpOUHAst
HeJTMHeWHBIX Asroripeobpa3oBanue baknyHza MpoBepKa
ypaBHEHUH C (ATIB) u mocTaHOBKa 3a/1auu 00 OZIHOTO U3
TTOMOLLIBIO OTBICKAHUU UepapXrUyecKoil CUCTeMbI paszienos
aBTOTpeoOpa30BaH | pelleHHi HeIMHeHHOTO YpaBHeHHsI. nopTQonuo,
us baknyHa. HOuarpamma JIamba. ATIb ypaBHeHuUst rpesoCcTaBie

CI' ¥ ero MHOTOCOJIMTOHHBIE HHOT'O

pewtenus. AIIb ypasHenus K/IB. MPOBEPSOLLe
My TI0
3/1eKTPOHHOMN
roure

16 | O630p HOBBIX ITpeo6pazoBanue Xorda-XUpoThl. Jlek1uu -

MeTO/I0B [Tpeo6pa3oBanue Muypsl U 3aKOHBI
OTBICKaHUS coxpaHeHusl. MeTo/ Bapyaluyu
TOUHBIX pelleHUH | TapaMeTpOB CTaljMOHaPHBIX BOJIH.
HeJTMHeMHbIX

ypaBHEHHUH.

4. ®opMbl OpraHuM3anUy U KOHTPOJISA CAMOCTOATE/IHHOM PaboThI 00yJar0 LMXCS

4.1. EXeHe[leTbHO TEeKCT MPOYUTAHHOW JIEKLIMA W COOTBETCTBYIOL[ME BOMPOCHI AJIsi
KOHTPOJIS TeKyILlel ycreBaeMOCTH M3 CrrcKa 4.2 pacChlIarOTCs MO 37eKTPOHHOU
rnoute OOYYArOIUMCS /11 CTUMYJIMPOBAHUS CAMOCTOSITE/IbHOM BHeayJUTOPHOU
paboThI U Co3/jaHust TMUHOTO MOPTdosmMo 1o AuciuriiHe « He/lnHeHbIe BOTHBI».




4.2. CnucoK BOIPOCOB /i/isi KOHTPOJIA TeKylleH ycrneBaeMOCTH

HammcaTth He0OX0MMble BHIp@XKEHHUSI U O0BSICHUTD COJIepKaHUe CIeAYIOIIUX NOHSMUL:

1. Henunetinocmb cpedbl. CpaBHeHYEe CBOMCTB JIMHEHHBIX HEJTHHENHBIX Cpef.

2. Hucnepcus v Oduccunayus cpeibl. BrusHue [gucriepcud W JUCCUMALIMA Ha
pacrpocTpaHeHue BOJH.

3. [Tpupoga fucnepcuu v duccunayuu cpejibl B 31eKTpoAuHaMuKke. COOTHOLLIEHUS
Kpamepca-Kponura.

4. YcnoBusi 06pa3oBaHMsl YaCTOTHBIX TApPMOHHK B HeJIMHEHHOUW [UCIIeprUpYyoLeit
cpege.

5. KeadpamuuHas cpeda. Y cnioBus U TUTIbI TPEXUACTOTHOTO B3aUMO/IeHCTBUSI.

6. 3aKOHbI COXpaHEeHUs B HEITOTJIOIAolell KeadpamuuHoli cpeoe.

7. BnusiHue cuHXpoHU3Ma v TPAaHWYHBIX YCJIOBUE Ha TIpoLjecc 00pa30BaHUsi BTOPOM
TapMOHHMKH B K8aOpamuuHoll cpede T10 IBYXBOJIHOBOU cxeme 1° + 1° = 2°,

8. [TapameTpuueckoe MpUOMMKEHWE  TPEXBOJHOBOTO  B3aUMOJIEHCTBUS  TIPH
HU3KO4YacmomHoll HaKauke B KeaopamuuHoll cpede (0011jasi XapaKTePUCTHKA TTPOLiecca).

9. [TapameTpuueckoe MpPUOMMKEHHWE  TPEXBOJHOBOTO  B3aUMOJIEHCTBUS  TIPH

@bICOKOUACMOMHOU HAKa4Ke B KeadpamuuHotu cpede (0011iast XxapaKTepHUCTHKaA Mpo1iecca).
10.  KybuuHas cpeda. YCioBUS W PA3HOBUAHOCTU  UETHIPEXUACTOTHOTO
B3aHMO/IeMCTBUS.

11.  3akoHbI COXpaHEHUs B HETIOTJIOMAoIIel KyouuHoll cpeode.

12.  Bnusinue 3¢p¢pekma Keppa v cuHxpoHusma Ha 3(h(eKTHBHOCTb Mpolecca
oOpa3oBaHUsI TPeThel FapMOHUKU B KyOUUHOU cpeode.

13.  Tlpupoma KOMOUHAYUOHHO20 pdAcCessHUsI VI 8bIHYHCOeHHOe KOMOUHAYyUOHHOe
paccesiHue (BKP) na3epHOro Usny4eHus.

14. 3akoHbI coxpaHeHust pu BKP na3epHOro U3ay4yeHus.

15.  CpaBHuTe/bHasi XapaKTepUCTHKa MPOLiecCOB 00pa30BaHMsSI CIMOKCO8A W3MyUeHHUs
enepéo u Ha3zao 1ipyu BKP nonsi n1a3epHOM reHeparjyu.

16.  YcnoBusi 3¢¢deKTHBHOW TreHepalMyd aAHTHUCTOKCOBA U3nyuyeHus npu BKP

J1a3epPHOT0 U3TyUYeHUsl.

17. [Tpupona paccesus Manodeabwmama-bpuaaiosHa v ebiHydcOeHHOe paccesiHue
Manodeavwmama-bpunniosua (BPMB).

18. 3akoHbI coxpaHeHus ipy BPMB j1a3epHOT0 U3/1yUYeHUs U 2unep36yKd.

19.  CpaBHuTesbHasi XapaKTepPUCTHKa MPOLIeCCOB 00pa30BaHMsI CMOKC08A W3Ty4yeHust
enepéd u Hazao npu BPMF monis ja3epHOW reHepalud U 2unep3eyka (Tpy yCJIOBUHU
CUHXPOHU3MQ).

20. O6pawenue 801H08020 ¢pouma (OBD) T1Tpu  UETHIPEXBOJTHOBOM
B3anMo/eiicteun (UB) B HenMHelHOM KyOHUUHOM cpefe.

21. OcHOBHbIe CBOWCTBA €O/IUMOHHO20 DellieHus: ypasHeHusi KoB.

22. OCHOBHbBIE CBOMCTBA CO/UMOHHO20 pellieHus: ypaeHeHuss CuHyc-TI'opooH.

23. OCHOBHBIE CBOWCTBA CO/UMOHHO20 DEIIeHUs He/JUHelH020 YypaeHeHusl
IIIpédunzepa.

24.  CamouHodyyupoeaHHasi npo3payHocmb (CH) pe3oHaHCHOU MoOr/IOLIAOLei
cpeabl (ycioBust peanusai CHU, oCHOBHBIE TapaMeTphbl CO/IUMOHHO20 WMITY/IbCa U TIpoliecca
€ro pacnpoCTpaHeHUsl).

25.  CraluoHapHbIM KOPOTKWN UMIMYJIbC COTMTOHHOIO TUIMA B aKTHBHOW pe30HaHCHOM
cpezie (yC/I0BUsI peasv3aliii, OCHOBHbIE MapaMeTpbl CO/AUMOHHO20 UMITyJ/ibCa M Tpoliecca ero
pacrnpocTpaHeHusl).

26.  Memoo o6pamHoii 3adauu paccesiHuss (O3P) — HOBbIE MeTOJ| OTBICKAHMUS
TOYHBIX pellleHUI HeJTMHeWHBbIX YpaBHEeHU!N B YaCTHBIX TTPOU3BOHBIX.

27.  Aemonpeo6pa3zoeanue b3kiaynoa (AIIB) — HOBbIM METO/] OThICKAHHUSI TOUHBIX
pellieHUi HeJIMHeWHbIX YpaBHEHUM B UaCTHBIX MPOM3BO/IHBIX.



4.3. Kak OLIeHOYHbI! Crocob6 KOHTPOJIS CaMOCTOSITe/IbHOW pabOThl acrUpaHTOB U
OJJHOBPEMEHHO Pa3HOBU/IHOCTh MHTEPAaKTHMBHOTO 00yueHHs HCIomb3yeTcs (opma
BbIOOPOYHOM TIPOBEpPKH (B COOTBETCTBUM CO CIHMCKOM BOMPOCOB 4.2) COCTOSTHUS
OTZEeNbHBIX YacTell WHAWBUYaabHOTO MOPT(ono o0yuaroiierocs He MeHee [JBYX
pas B TeueHue cemecTpa.

4.4. TpaHCISLMM N0 3/IeKTPOHHOW IIOYTe Ha ajpeca BCeX acClMpaHTOB, U3yvyarOLuX
mucuunivHy «HennHeliHbIe BO/THBI», OTBETA MperoaBaress Ha UHVUBUYaIbHbIA
BOMPOC (T10 TIPOrpamMMe JUCLUATUIMHBI) OJHOTO U3 00YYarOINXCS.

5. OH/I OLIEHOYHBIX CPE/CTB /I aTTECTALHUH I10 JUCIUILIHHE

5.1. Kpumepuu u npoyedypbl oyeHu8aHus pe3y/ibmamoe ogyueHus no oucyun/auHe.
[Tpu BbITIO/IHEHUH BCeX PAaOOT YUUTHIBAIOTCS C/IeyOIIie OCHOBHbIE KPUTEPHUH:

— YpOBeHb TeOpeTUUeCKHWX 3HaHWM (MOoApa3yMeBaeTcsi He TOMbKO (¢opMaibHOe
BOCTIpOM3Be/leHHe HWH(MOpMallid, HO U TIOHWMaHWe TpeAMeTa, KOTOpPOe TIOJATBEPKIAeTCs
TIPABWILHBIMHM OTBETaMH Ha JJOTIO/THUTEe/TbHbIe, YTOUHSIOII[He BOTIPOCHI);

— yMeHHe WUCII0/Ib30BaTh TeopeThyeckre 3HaHWs TIPU aHa/M3e KOHKPEeTHbIX Tpobiem,
CUTYaLUM;

— KaueCcTBO W3/I0)KeHUsI MaTepuara, TO eCTb 000CHOBAaHHOCTh, YeTKOCTb, JIOTHUHOCTh OTBETa,
a Tak)Ke ero TOJHOTa (TO ecTb CoJiep>KaTebHOCTb, He MCK/TFUaloIIasi CKaTOCTH);

- criocoOHOCTh YCTaHAB/IMBAaTh BHYTPHU- U MeXXTPeZIMeTHbIe CBSI3H,

- OpPUTHMHAJILHOCTh MBbIIIIJIEHHsI, 3HAKOMCTBO C JOTIOJTHUTebHOM JIUTepaTypod W Apyrue
(hakTopBkI.

OnucaHue IKasbl OLIeHMBAHKWA Ha HpOME)KYTOLIHOﬁ dTTeCTalu B (bopMe 3ayeTa

Orenka YpoBeHb IOATr0TOB/IEHHOCTH, XapaKTepu3yeMbIH OLleHKOM

BJIa/leHHe NIPOrpaMMHBIM MaTepHuaoM, NIOHMMaHue CYLLIHOCTH
paccMaTprBaeMbIX MPOLIECCOB U SIBIEHUH, YMEeHHe CaMOCTOSITe/TbHO 0003HAYNTh
npobsieMHble CUTYyallMy B OpraHM3aliiy Hay4HbIX WCC/IeJ0OBaHUM, ClIOCOOHOCTh
3aumeHo | KpUTWYECKU aHaIU3UpPOBATh U CPABHUBATH CYLLECTBYIOLIME MOAX0/bl U METO/bl
K OLleHKe pe3y/bTaTUBHOCTM HAy4HOW [esiTe/lbHOCTH, CBOOOJHOe BiajieHne
WCTOUHMKAMH, yMeHHe UeTKO W SICHO W3/araTb pe3y/bTaThl COOCTBEHHOMH
paboTsl, cefloBaTh HOPMaMm, IPUHSATHIM B HAYYHbIX IUCKYCCHSIX.

HEelOHUMaHWe CMbIC/Ia K/IFOUeBBIX Tpo0/ieM, HeJOCTaTOUYHOe —BiafieHue
HayKOBeZIUeCKOW TepMUHOJIOTHel, HeyMeHHe CaMOCTOSITeJIbHO 0003HAuUTh

He npobsieMHble CUTyal[id, HEeCrioCOOHOCTh  aHaIM3UpPOBaTb U CPABHUBATb
3aumeHO | CyILeCTBYIOLME KOHLIEMLMH, MOAXOAbl U MeTO/bl, HeyMeHue SICHO M3/ararb
pe3ysibTaTthl COOCTBEHHOW PabOTHI, C/lel0BaTh HOPMaMm, TMPHUHSATHIM B Hay4YHBIX
JIMCKYCCUSIX.

5.2. Ilpumepbli mMuno@biXx KOHMPO/AbHbIX 3a0AHUU WIU UHbIX Mamepuasos,
ucno/ib3yemMbix 0/151 OYeHUBAHUSI pe3y/IbMamoe odyueHus1 no oucyunjauHe

HamcaTte HeoOXoMMble BEIpaXKeHHsI U O0BSICHUTD COjiepyKaHre C/IeIYIOIIUX NOHSIMuil:
1. Heaunetinocmb cpedbl. CpaBHeHHe CBOWCTB JTMHEMHBIX HEJTMHEHHBIX CPe/l.

2. Hucnepcus v Ouccunayus cpenbl. BivsHue Aucepcud W AMCCUMALMK Ha
pacrpocTpaHeHye BOJH.



3. [Mpupoza aucnepcuu v duccunayuu cpefibl B 371eKTpoArHaMuKe. COOTHOIIEHNS
Kpamepca-Kponura.

4. YcnoBusi 06pa3oBaHMsl YaCTOTHBIX TaPMOHUK B HeMWHEMHOW /WCIIeprUpyoLiei
cpefie.

5. KeadpamuuHas cpeda. Y c/i0BUsl Y TUTIbI TPEXUACTOTHOTO B3aUMO/|eCTBUSI.

6. 3aKOHBI COXpaHeHMsl B HeIlorJIolallell Keadpamuy4Holi cpede.

7. BnusiHue cuHXpoHU3Ma v TPAaHWYHBIX YC/IOBHH Ha TIpoLjecc 00pa30BaHUsi BTOPOM
rapMOHUKHU B Kea0pamu4Holi cpede TI0 [ByXBOJIHOBOM cxeme 1° + 1° = 2¢,

8. [TapameTprueckoe TIpUOMIDKEHHE  TPEXBOTHOBOTO — B3aWMOJEMCTBHUS  IIpU
HU3KO4acmomHoll HaKauke B KeadpamuyHoli cpede (00111ast XxapaKTepUCTHKa IPOLiecca).

9. [TapameTprueckoe TIpUOMDKEHHE  TPEXBOTHOBOTO — B3aMMOJEMCTBHUS  IIpU
8bICOKOUACMOMHOUl HAKauke B KeadpamuyHoli cpede (0011jast XapaKTepHCTHKa IPoL{ecca).

10.  KybuuHasa cpeda. YcnoBUS U PA3HOBUJHOCTH  YeThIPEXUaCTOTHOTO
B3aHMO/IeCTBUSI.

11.  3akoHBI COXpaHeHUsl B HEIOTJIOLAIOIel KyOuuHOll cpede.

12. Bnusinue 3¢gpekma Keppa W cuHXxpoHusma Ha >(QQeKTHBHOCTH MpoLecca

oOpa3oBaHUs TPeThell TapMOHUKH B KyOUUHOU cpede.
13.  Ilpupoja KOMOUHAYUOHHO20 paccesiHUss W 6blHYy}COeHHOe KOMOUHAyuoHHOe
paccesiHue (BKP) na3epHOro Usny4eHus.

14. 3akoHbl coxpaHeHus Ipy BKP 51a3epHOro U3/1y4yeHus.

15. CpaBHHTe/IbHas XapaKTepUCTHKA MPOLieccoB 00pa30BaHMUsI CMOKCO8A W3MyUeHUs
enepéo u Ha3zao ripu BKP nonsi 1a3epHO reHepaijuu.

16. YcnoBuss 3¢¢eKTUBHON reHepaliM AaHTHCTOKCOBA u3nydeHusi npu BKP

JIa3epHOT'0 U3Jly4YeHUs.

17. [Tpupoga paccesHus MaHdeabwumama-bpuiniosna v ebiHyc0eHHOe paccesiHue
Manodeavwmama-bpunaiosua (BPMB).

18. 3akoHbI coxpaHeHus Ipy BPMB y1a3epHOro U3/1y4eHus U 2unep36ykKd.

19.  CpaBHuTesbHasi XapaKTepPUCTHKa MPOLIeCCOB 00pa30BaHMUsI CMOKC08A W3Ty4yeHust
enepéd u Hazao npu BPMFB mnons fa3epHOW reHepalud U 2unep3eyka (Tpy yCJIOBUU
CUHXPOHU3MQ).

20.  O6paweHue 80/1H08020 ¢ponma (OBPD) T1pu  YeTHIPEXBOTHOBOM
B3aumMo/eiicteun (UB) B HenmMHeliHOM KyOHUUHO cpefe.

21. OCHOBHbIE CBOMCTBA CO/IUMOHHO20 PellieHyst ypagHeHus1 KOB.

22. OCHOBHBIE CBOMCTBA CO/IUMOHHO20 pellieHusi ypaeHeHuss CuHyc-T'opOoH.

23. OCHOBHBIe  CBOWMCTBA CO/IUMOHHO20 peLIeHHs He/AUHeUH020 ypaeHeHus
IIIpédunzepa.

24.  CamouHdyyupoeaHHass npo3payHocmb (CH) pe30HaHCHOM MOrJOLIAoLei
cpepl (ycoBusi peanusauuu CH, OCHOBHbIe TlapaMeTphl CO/UMOHHO20 VMITy/IbCa W TpoLecca
€ro pacIpoCTpaHeHus).

25.  CrauuoHapHbI KOPOTKWW UMITY/IbC COJTMTOHHOIO TUIA B aKTHBHOM Pe30HaHCHOU
cpezie (yC/I0BUsl peanv3aliii, OCHOBHbIE MapaMeTpbl CO/AUMOHHO20 WMITyJ/ibCa M Tpoliecca ero
pacrnpocTpaHeHust).

26.  Memoo ob6pamHoili 3adauu paccesiHuss (O3P) — HOBBbIW MeTO[] OTHICKAHWS
TOUHBIX pelLleHNI HeJIMHENHbIX YPaBHEHU B YaCTHBIX NTPOW3BO/JHBIX.

27.  Aemonpeobpa3oeanue B3kaynoa (AIIB) — HOBbI MeTO[, OTHICKAHHS TOYHBIX
pellieHUI HeJIMHeMHbIX YPaBHEHUM B YaCTHBIX [TPOU3BO/HBIX.

6. YueGHo-MeTogHUecKoe U HH(OPMALHOHHOE 00ecredeHre JUCIUIIMHbI
a) OcHOBHasi IMTepaTypa:
1. AxmanoB C.A., XoxsioB P.B. I[Ipobaembl HeauHeliHoli onmuku. M.: BUHUTH, 1964, 295 c.
2. Bnombepren H. HeauHeliHas onmuka. M.: Mup, 1966, 360 c.
3. Yuszem [Ix. J/IuHeliHble U HeauHeliHble 801HbI. M.: Mup, 1977, 622 c.



4. Bunorpagosa M.B., Pyznenko O.B., Cyxopykos A.Il. Teopus eoax. M.: Hayka, 1990, 432 c.
5. CkoTT 3. Bo/iHbl 8 akmugHbIX U HeAUHelHbIX cpedax 8 npuaoiceHuu K 3nekmpoHuke. M.: CoB.
paguo, 1977, 368 c.

6. Kapniman B.W. HeauHeliHble 80/HbI 8 Oucnepaupyowjux cpedax. M.: Hayka, 1973, 175 c.

7. Konomxepo ®., [eracriepuc A. CnekmpanbHble npeobpaszosanusi u coaumoHbl. M.: Mup,
1985, 469 c.

6) JJornonHuTe/IbHAs JIUTepaTypa:
1. IIIén U.P. IIpuHyunbi HeauHeliHol onmuku. M.: Hayka, 1989, 560 c.
2. fpuB A. Keanmosas snekmponuka. M.: Cos. Paguo, 1980, 488 c.
3. Apus A., FOx I1. Onmuueckue 8o1Hbl 8 Kpucmaniax. M.: Mup, 1987, 616 c.
4. OmutpueB B.I'., Tapacos JI.B. IIpukaaoHas HeauHeliHas onmukad. M.: Paauro u cBsizb, 1982,
352 c.
5. Heroann A. CoaumoHbl 8 Mamemamuke u ¢usuke. M.: Mup. 1989, 324 c.
6. Conumonbl. [1ep. c aurn./Ilog pea. P. Bynnaga, ®. Koapu.- M.: Mup, 1983, 408 c.
7. Hopm P., Ouinbek k., I'mbbon [Ix., Moppuc X. CoaumoHbl U HeAuHeliHble B80/HOBble
ypasHeHus. M.: Mup, 1988, 694 c.

7. Marepua/ibHO-TeXHHUYECKOe ofecreueHne JUCHUIUTHHBI
L TIOMeIL[eHHs] /71T TIPOBe/IeHUsT 3aHSTHI: JIeKIIMOHHOTO THIA, CEeMUHApPCKOTO THIIa,
TPYIIIOBBIX W WHAWBU/YANbHBIX KOHCY/IbTAI[UM, TEKYIer0 KOHTPOJS W TPOMEXYTOUHOMH
aTTecTaliy, a TakKKe TOMeILeHUs [/ XpaHeHUs U TMPOQUIaKTUUeCKOTO 00C/Ty)KUBaHUS
000py/I0OBaHUSI Y TIOMEIleHUs] [jii CaMOCTOSITeJTbHOM PabOThl 0Oydaromuxcsi, OCHAIl[eHHbIe
KOMITBIOTEPHOM TeXHUKOW C BO3MOKHOCTBIO MOJK/TIOUeHus1 K ceTd "VIHTepHeT" 1 obecrnieueHrem
JOCTYyTIa B 3/IEKTPOHHYI0 MH(OPMAaL[MOHHO-00pa3oBaTebHy0 cpeay HHI'Y;

L MaTepuasibHO-TeXHUYecKoe obecriedeHre, HeoOXoAuMoe /il peanv3alvu
JVICLIUTI/IMHEL, BK/TIOYast JabopaTopHOe 000py10BaHUeE;

o JULeH3WOHHOe MporpaMmmHoe obecrieuenue: Windows, Microsoft Office;

o oOyuaroiuecss W3 4YMC/Aa JIMI] C OrPaHHUUEHHBIMM BO3MOXXHOCTSIMH 3/]0OPOBbSI

obecreunBarOTCA 3JIEKTPOHHBIMHU U (I/IJ'II/I) rneyaTHbIMN 06p830BaTEJIbeIMI/I pecypCaMu B
(bOpMaX, ddIITUPOBAHHBIX K Or'PaHUYEHUAM HUX 310POBbS.

Pabouasi mporpamMma y4eOHOM AUCIMIUIMHBI COCTaB/ieHA B COOTBETCTBUU C YyueOHBIM
riaHoM, [lonokeHWeM O TIOATOTOBKe HAyUHBIX M HAy4YHO-TIe[JarOTUYeCKUX KaJpoB B
acriupanType (agbtoHKTYype) (IToctaHoBnenue IIpaButenbctBa PP or 30.11.2021 Ne 2122),
denepanbHBIMU TOCYZAPCTBEHHBIMUA TpPeOOBaHUSIMU K CTPYKType TpOrpaMM IO/ITOTOBKH
Hay4yHbIX W HaAy4yHO-TIe[arOTHYeCKUX KafpoB B acrupaHType (agbproHKTYype) (IIpuka3
Muno6pHayku PO ot 20.10.2021 Ne 951).

ABToOp:
ABTOp H.Jl. MunoBckuii
Penjensent A.TI. CaBuUKUH
3aBeayroiuii Kadepoii 3/1eKTPOAUHAMUKA A.B. Kyzapun

IlporpamMma ojo0peHa Ha 3acefjaHuMyd MeToAMYeCcKOW KOMMCCUM pPafno(u3nyeckoro
¢akynbrera ot 02 mekabpsi 2024 roga, mporokos Ne 10.
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