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: A3pOTepMOI[I/IHaMI/IKa THUIICP3BYKOBBIX JICTATCIIbHBIX aIllIapaTOB
0 HANIPaBJICHUIO: HpI/IKHaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadenpa u3nueckol ¥ XUMHUUECKOW MEXaHUKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

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

[Iporpammy coctaBui: P.K. Cenesnes, kau. ¢pu3.-Mart. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl GU3NIECKOr 1 XUMUUECcKo MexaHuku 29.05.2020



AHHOTANMA

Kypc "AbsporepMmonnHamuiKa THUIEP3BYKOBBIX JICTaTeNbHBIX ammaparoB" TMpeaycMaTpUBaeT H3yYeHHE
TEOPETUYECKUX OCHOB a’pPOTEPMOIMHAMUKHU THIEP3BYKOBBIX JeTarenbHbIX anmaparoB (IJIA), mpumenenne
METO/IOB KOMIIBIOTEPHOH (M3MKH, OCHOBaHHBIX Ha MOAXOAAaX TEOPHUH YHCICHHBIX METOJOB U
MaTeMaTHYECKOTO MOJICIMPOBAHUS K OMIMCAHUIO CTPYKTYPBI TeueHHs B 001acTi BOKpyT [JIA.

3amaun Kypca:

- IpuoOpeTeHne TEOPETHYECKUX 3HAHUH O CTPYKType TEUeHHMS M TPOTEKAIOMMX (PU3NKO-XUMHYECKHX
npoueccax B oonmactu BOKpyT [JIA;

- OCBOCHHC CTyACHTaMHU 0a30BEIX 3HAHUI B 00JaCTH KOMHBIOTCpHOﬁ (I)I/IBI/IKI/I,
- HpI/IO6peTeHI/I€ TCOPCTUICCKUX 3HAHMH B 00IacTu KOMHBIOTGpHOI\/’I (1)I/ISI/IKI/I,

- OKa3aHWe KOHCYJAbTaUMHd W TMOMOILM CTyIEHTaM B IMPOBEACHUU COOCTBEHHBIX TEOPETHYECKUX U
JKCIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUM MPHU ONMKUCaHUU a’poTepMonuHamMuku [JIA;

- OCBOCHHE CTy/IEHTaMH 0a30BbIX 3HAHWU IS TATbHEUIIIETO U3yYEeHUSI METO/IOB U MOIXOJJ0B KOMIIBIOTEPHON
(m3uky B npuMeHeHnn onvcanus monera [JIA.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

(byHIaMeHTaIbHbIEC MOHATHSI COBPEMEHHON KOMITBIOTEPHOM (DU3HKH;
COBpPEMEHHBIE TPOOJIEMBI KOMIIBIOTEPHON (PU3UKU U XUMHU;
OCHOBHBIE (0a30BbIC) METOBI KOMIIBIOTEPHON (PU3UKH;
MaTeMaTU4eCcKui anmnapaTr TeOpUH YUCIECHHBIX METOIOB.

VYMeTs:

MIOJTB30BATHCS YUCIICHHBIMUA METOAMH ISl pelieHus] (hyHAaMEHTaIbHBIX U MPUKJIAIHBIX 3a/a4 B 00IacTH
¢buznku;

IIPOU3BOAUTDH YHMCJICHHBIC OLICHKHU I10 NNOPSAAKY BECINYUHBI;

Jie7IaTh KayeCTBEHHbIC BBIBOJIBI IPU IEPEXOJe K IPEACIbHBIM YCIOBUSIM B H3y4aeMoOi (H3MYecKoil
npobiueme;

MMOJIy4aTb HAWJIYUHIUC 3HAUYCHUA U3MCPACMbBIX BCIIMYUH U IPABUJIBHO OLICHUTL CTCIICHDL UX NOCTOBCPHOCTH.

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:

. BeruncnurensHas ¢pu3nka pearupyronmx I0TOKOB

. IMHTanlnoHHO€ MOJIENMPOBaHUE B TNHAMUKE T'a3a U MIIa3Mbl

. OCHOBBI METOZIOB KOHEUHBIX Pa3HOCTEH

. YpaBHEHMS B YaCTHBIX IPOU3BOAHBIX

. OCHOBBI METOIa KOHEUHBIX Pa3HOCTEH

. IlpumeHenre MeTo/1a KOHEUHBIX Pa3HOCTEN M PEIIEHUS MOJENIBHBIX YPaBHEHUH
. OCHOBHBIEC ypaBHEHHSI MEXaHUKH JKUAKOCTH U TETIOOOMEHa

0 NN N bW -

. UncneHHoe MOIETMPOBaHUE YIapHBIX BOJIH

9. HucnenHoe mozaenupoBanre ypasHenuii Hasbe-Crokca

10. YncneHHbIE METOMBI PELIEHUS YPaBHEHUI CEUEHUS HEBAZKOM KUIKOCTH

11. YUncneHHBIE METOABI PEICHNS YPaBHEHUH THUIIA YPaBHEHUI IOTPAaHUYHOTO €05
12. Yncnennbie MeTOABI pelieHus mapaboau3oBaHHbIX ypaBHeHnit HaBbe — CTokca
13. MeTo/ibl MOCTPOEHHS PACUETHBIX CETOK

1. leau u 3apauun

eap AUCUMNIMHBI



- U3y4YEHHME TEOPETUUYECKUX OCHOB a’pOTEPMOIMHAMMKHU TMIIEP3BYKOBBIX JIETAaTEIbHBIX allllapaToB
(IJIA). IlpumeHeHHE METOAOB KOMIIBIOTEPHOU (DU3MKH, OCHOBAaHHBIX Ha MOAX0JaX TEOPUH YUCICHHBIX
METOJIOB M MAaTeMaTH4eCKOro MOJCIUPOBAHUS K ONHMCAHHIO CTPYKTYyphl TEUEHUS B 00JACTH BOKpPYT
IJIA.

33]13‘[1/[ JAUCHUIIINHBI

- IpUOOpETEeHNE TEOPETUUECKUX 3HAHUN O CTPYKTYpE TEUEHHS U MPOTEKAIOMINX (PU3UKO-XUMHUECKUX
nporneccax B oomactu BOkpyr [JIA;

- OCBOCHHME CTy/IeHTaMH 0a30BbIX 3HAHUH B 00JIACTH KOMIIBIOTEPHON (U3HKH;

- mpuoOpeTeHne TEOPETHUECKUX 3HAHUN B 00JIaCTH KOMIIBIOTEPHON (DU3UKU;

- OKa3aHWEe KOHCYJIbTAIlMi M TOMOINM CTYJACHTAaM B IPOBEIECHHM COOCTBEHHBIX TEOPETHUYECKHX MU
OKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUI PU ONHCAaHNH a’poTepMonuHaMuky [JIA;

- OCBOGHHME CTyJICHTaMH 0a30BBIX 3HAHUH JUIA JaJbHEUIIEr0 H3yYeHHsS METOJOB W TIOIXOIOB
KOMITBIOTEpHOMH (PM3MKH B IpUMeHeHnn onmcanus moneta [JTA.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CnocoOGeH  BbIIBUTATH  THUIOTE3Bl, CTPOUTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTUYeCKHe MOJAENU JUI  ONUCAHUS  HM3yYaeMBbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHHUH M MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

HayqHBIC PC3YJIbTATbI I1K-1.3 CnocoOeH NpuUMEHSTh TeOpeTHYecKHe U (WiIH)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETb:

(yHIaMEeHTaJIbHBIE TOHATHS COBPEMEHHON KOMIIBIOTEPHOU (DH3HKH;
COBpPEMEHHBIE MPOOJIEMBbI KOMIIBIOTEPHON (QU3UKH W XHUMHU;
OCHOBHBIE (0a30BbIC) METOBI KOMIIBIOTEPHON (PU3UKH;
MaTeMaTHYEeCKHH anmapaT TEOpUH YHCICHHBIX METO/IOB.

MOJTB30BATHCSI YUCIICHHBIMA METOIAMH JIUISl PeIIeHUs (PyHIAMEHTAIBHBIX M MPHUKIAIHBIX 33734 B
obnactu Gu3uKw;
NPOM3BOIUTH YHCIICHHBIE OLIEHKH I10 MOPSIKY BETMYHHBL;

Jie7IaTh Ka4eCTBEHHBIC BBIBOJBI IIPU MEPEX0/e K MPEIebHBIM YCIOBUSAM B M3ydaeMoW (pU3NYECKOM
npobieme;

HOJIy4aTh HAWIyYlIMe 3HAYCHHs H3MEpSEMbIX BEIMYMH W NPABHIBHO OLCHHUTH CTENEHb HX
JTOCTOBEPHOCTH.

BJIAJIETh:

HaBBIKAMU OCBOEHHS 00JIBIIOro 00beMa HHPOpMALIH;
KyJIbTYpO# IOCTAaHOBKH U YHCIIEHHOTO MOJICNNPOBAHUS (PU3NUIECKHX 3a/1ad;
HABBIKAMH T'PaMOTHOW 0OpaOOTKM Pe3ylbTaToB YMCIEHHOIO MOACIUPOBAHMUSA U COMOCTABIICHUS C
TEOPETUUECKUMU JIaHHBIMUY;
MIPAKTUKON KOMITBIOTEPHOTO UCCIIEOBaHUS U PEIICHHUS TEOPETUIECKNX U MPUKIAAHBIX 3a/1a4.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 BoruncnurensHas usuka pearupyrommx ) )
[IOTOKOB
) WmuTtanvonHoe  MopenupoBaHUE B ) )
JUHAMUKE Ta3a U IJ1a3Mbl
3 OCHOBBI METOIOB KOHEUHBIX pa3HOCTEH 2 2
4 VYpaBHEHHUS B 4YaCTHBIX TPOU3BOAHBIX 2 3
5 OcHOBBI METO/1a KOHEUHBIX pa3HOCTEN 2 3
[Ipumenenue MeToza KOHEYHBIX
6 pa3HoCTel i pemeHusT MOJEIbHBIX 2 2
ypaBHEHUI
7 OcHoOBHBIE ypaBHEHUs MEXaHUKHU ) )
XKHUJIKOCTH U TEIUI00OOMEHa
] UncneHHOE MOIEIUPOBAaHUE  YOApHBIX ) )
BOJIH
9 HucneHHoe MOIEIMPOBAHUE YpPaBHEHUH ) )
Haspe-Ctokca
10 qI/ICJ‘IeHHB\I'e METOIbl  pelIeHHA ) )
YpaBHEHU ceUeHUs HEBSI3KON JKUKOCTU
YucnenHsle METO/IbI pelieHus
11 ypaBHEHUI THIA YpaBHEHU 4 3
[OTPAHUYHOIO CJI0s
UucneHnnele METO/IBI peleHust
12 |mapabonu3oBaHHBIX ypaBHeHUH HaBbe — 4 3
Crokca
13 |MeTtonabl NOCTpOEHHS PACUETHBIX CETOK 2 2
Nroro gacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 1 (Ocennwii)
1. BeruncnurenbHas GU3MKa pearupyromux IOTOKOB
YucrieHHOE MOJIETTMPOBAaHKE Pearnpyronmx noTokos. [loctaHoBKa 3a1a4 U UCIIOIb3yEeMbIE TIOIXOIBI.
2. IMuTanIMOHHOE MOZIEIMPOBAHNE B JUHAMHKE T'a3a U IJIa3Mbl
OO1mye NPUHIUIBI UMUTAMOHHOTO MOZICIMPOBAHUS B TUHAMUKE I'a3a U IIa3MBl.
3. OCHOBBI METOJIOB KOHEYHBIX Pa3HOCTEM
[MocTanoBka 3a/1a4 1 0030p MpoodIIEM.

4. YpaBHEHUS B YaCTHBIX IIPOM3BOJHBIX



®usnyeckas knaccudukanys ypapHeHHH. KoppekTHO MOCTaBICHHBIE 3a/1a4H.
5. OCHOBBI METO/Ia KOHEYHBIX PAa3HOCTEH

OcHOBHBIE METOZbl pEIIEHUs] KOHEYHO-PA3HOCTHBIX YpPaBHEHMH IIpU HESIBHOM  alllIPOKCUMALIUU.
Pa3HOCTHBIE CXEMBI )11 MHOTOMEPHBIX HECTALMOHAPHBIX MOJEIBHBIX YPABHEHHM.

6. IIpumeHeHre MeTO/1a KOHEUHBIX Pa3HOCTEN IS pEeIIEHUS MOJENIBHBIX YPaBHEHUH

VYpaBHEHHUE TEMIONPOBOAHOCTH, YpaBHeHHe Jlaruiaca.

7. OCHOBHBIEC ypaBHEHHS MEXaHUKH JKUAKOCTH U TEIIOOOMEHa

VYpaBuenus Peiinonbaca it TypOy/IeHTHBIX TEUCHHI, BBEICHUE B MOJICJIMPOBAHUE TYPOYIEHTHOCTH.
8. UncnenHoe MoJeNMpOBaHUE YIAPHBIX BOIH

YucneHHoe MOACIIMPOBAHUEC NTPOUCCCOB Ha OCHOBC ypaBHeHPIfI Hasrpe-Crokca. SIBHBIC U HESIBHBIC
CXEMBI IJIsI MEIJICHHBIX T€UCHUM. Pa3nune B cxemax Jjisi CKUMAeMbIX U HEC)KMMAEMbIX TCUCHHUM.

9. YucnenHnoe MmonenupoBanue ypaBHenuit HaBre-Ctokca

VYpaBuenust HaBbe — CTOKCa B IPUOIMIKEHHH TOHKOTO CII0SI. YpaBHEHHS BS3KOTO yAapHOTO CIIOS.
10. HucneHHble METOMBI PEIICHUS] YPaBHEHUIN CeUeHUS HEBSA3KOM JKUIKOCTH

VYpasuenus HaBre — CTokca 7151 COKUMaeMOi JKHUIKOCTH.

11. YUncneHnHble METOBI PEIICHNS YPAaBHEHUN TUTIA YpaBHEHUH OTPaHUYHOTO CJI0S

KoneuHo-pa3HOCTHBIE METOJBI pacyeTa ABYMEPHBIX U OCECHMMETPHYHBIX CTAIlMOHAPHBIX BHEITHUX
TEUEHUH.

12. Yncnennble MeTOABI pelieHus mapaboanu3oBaHHbIX ypaBHeHui HaBbe — CTokca

UuncnaeHHOE MOACTUPOBAHKE MIPOLECCOB Ha OcHOBE ypaBHeHUH HaBwe-Crokca. YpaBHenus HaBbe —
Ctoxkca B mpuOIMKeHUH TOHKOTO CIIOSI.

13. MeTo/ibl MOCTPOECHUSI PACUETHBIX CETOK
Anrebpanueckue MeTobsl. MeTozbl, OCHOBaHHBIE Ha pelleHUN AU GepeHInaIbHBIX YPaBHEHHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS! MYJIFTUMEANA IPOEKTOPOM, SKPAHOM.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. Cypxukos C.T. ®usnyeckas MexaHuka razoBeix paspsaoB. M.: UIIMex-MI'TY. 2006.

2. CypxuxoB C.T. TerutoBoe uzinydenue razoB u miasmel. M.: UTIMex-MI'TY. 2004.

3. Camapckuii A.A., IToroB FO.I1. PazHocTHBIE METOBI pelIeHuUs 3aa4 Ta30BON AMHAMHUKH .-M.:
Hayka, 1992

4. ®enopenxko PII. Beenenue B Beranciutenbayo guznky. M.: MOTHU, 1994, 530 c.

5. Huectposckwuii FO.H., Koctomapos JI.I1. Maremarndeckoe MonenrpoBaHue mia3Mel.- M.: Hayka,
1993

6. Aunepcon, [eitn. BeraucnurensHasi ruIpoMexXaHUKa U TEIII000MeH

JomnonHutensHas auTeparypa

1. Camapckuii A.A. Teopus paznocTHbIX cxem.- M: Hayxka, 1977

2. Camapckuii A.A. Beenenue B uncieHHble MeTobl. - M: Hayka, 1987

3. YerBepymkun b.H. Maremaruueckoe MoaenupoBaHue 3a/1a4 JHHAMUKA W3ITy4daromiero rasa. -M.:
Hayka, 1985

4. Cob6onpe .M. Hucnennsie metosl MonTte-Kapio.- M.: Hayka, 1973

5. Kanutkun H.H. Yucnennsie metoasl. - M.: Hayka, 1978

6. Xa6non K., Cumon XK.K. [Tpumenenrie 9BM jist uncieHHOro MojienupoBanus B pusuke. -M.:
Hayka, 1983.

7. Mapuyk ["'., Jlebenes B.U. UncneHHpie METO/IBI B TEOPUU TIEPEHOCA HEUTPOHOB. M.: ATOMH3/IaT,
1981, 454 c.

8. [ottep /1. BerancnurensHbie MeTobl B pusuke.-M.: Hayka, 1975

9. Mapuyk ["U. Maremarnueckoe MmoaenupoBanue B mpobiemMe okpyxaromei cpeasl. M.: Hayka,
1982.

10. Mapuyk I'.'1. Metons! paciieruienus. M.: Hayka. 1988.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE NPEAYCMOTPEHBI.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopa60TKy yqe6Horo Marcpuajia, MIOArOTOBKY OTBCTOB Ha BOIPOCHI, MNPCAHA3HAYCHHBIX JJI
CaMOCTOATEJIIbHOI'O U3YUCHUS

— pelieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

ITokazaTeneM BiaJeHUs MaTEPHAIOM CIIy)KHT yMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo 100UTHCA MOHMMAHMS HM3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.



Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa u3nueckor ¥ XUMHUUECKOW MEXaHUKH

Kypc: 1

KBau(pukanus: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: P.K. Cenesnes, kana. ¢pus.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CrnocoGeH  BbIIBUTATH  THUIOTE3Bl, CTPOUTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAENHM M ONMCAHHWA HU3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHHUH U MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
OKCIIEPUMEHTAIBHBIC METOJIbl MCCICAOBAHUN K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHWs IUCHUIUIMHBI «ADPOTEPMOJIMHAMHKA THUIEP3BYKOBBIX JICTATEIBHBIX aIlllapaToB)
00yJaromuiicst JOmKeH:

3HATH:
(yHIaMeHTaIIbHbIC TIOHATHS COBPEMEHHOM KOMITBIOTEPHOH (DU3HKH;
COBpEMEHHBIEC IPOOIJIEMBbI KOMITBIOTEPHOH (DU3UKU U XUMHH;
OCHOBHBIE (0a30BbIC) METO/IbI KOMITBIOTEPHON (PU3UKH;
MaTeMaTHYECKHI anmapar TEOpUU YUCICHHBIX METO/IOB.
yMeThb:
H0JIB30BAThCS YMCICHHBIMU METOAMM JUIsl pelieHHs: (QyHIaMEHTAIbHBIX U MPUKIAJHBIX 33734 B
obnacTtu QU3UKHY;
HPOU3BOUTD YUCICHHBIC OLICHKH 10 MOPS/KY BEIUYNHBI,
JieNiaTh Ka4eCTBEHHBIC BHIBOJBI IIPU MEPEXOJC K MPEACTbHBIM YCIOBUIM B M3ydaeMol (PU3MUECKOM
npobneme;
NOJTydYaTh HAWIydIlMe 3HAYCHUS HW3MEpSeMbIX BEJIWYMH W MPAaBWIBHO OICHUTh CTENEHb WX
JOCTOBEPHOCTH.
BJIaJIeTh:
HaBBIKAMU OCBOEHUS 0OJBIIOro 00beMa HHPOPMAIUH;
KYJIBTYpOii TIOCTAHOBKH M YHCIICHHOTO MOJICIIMPOBAaHUS (PU3MYESCKHX 3a]1a4;
HaBbIKAMH I'PaMOTHOH 0OpabOTKH PEe3y/IbTaTOB YHMCICHHOTO MOJIEIMPOBAHHS M COINOCTABJICHUS C
TEOPETUYECKUMHU JTaHHBIMH;
HPAKTUKOH KOMITBIOTEPHOTO MCCIICIOBAHMUS U PEIICHUS TEOPETUYECKUX U MPHUKIIAIHBIX 33/1a4.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bomnpocs! k 3k3aMeHy:

1. IIpoucxoxxieHuEe MOAEIbHBIX YPaBHEHUH B YACTHBIX IPOU3BOAHBIX.

2. Kiaccu¢pukanus YHCICHHBIX METOJOB: KOHEYHO-PA3HOCTHBIE METOIbl, KOHEYHO-3JIEMEHTHBIC
METO/IbI, METO/IbI CTOXaCTUYECKOTO MOACITUPOBAHHUS.

3. OcHOBHBIE KOHEYHO-Pa3HOCTHBIE CXEMbI, HCIOJIb3yEMbIE IMPH PELUICHHH KOHEYHO-PAa3HOCTHBIX
YpPaBHECHHUI.

4. Annpoxcumanusi, yCTOWIUBOCTb U CXOIUMOCTb.



5. Merozbl IOCTPOECHUS! KOHEUHO-PAa3HOCTHBIX YPABHEHUM.

6. KauecTBeHHbIE CBOICTBA CXeM 1-TO U BBICHIMX MOPSIKOB TOYHOCTH.

7. OCHOBHBIE METO/Ibl PELLICHNsI KOHEYHO-PA3HOCTHBIX YPAaBHEHUH NIPU HEABHOM alIpOKCHMAIUHU.
8. PazHOCTHBIE CXEMBI /1151 MHOTOMEPHBIX HECTAllMOHAPHBIX MOJIEJIbHBIX YPaBHEHUH.

9. MeTo/ibl KOHEUHBIX JIEMEHTOB.

10. MeTozbl KOHEYHBIX 0OBEMOB.

11. YucneHHble MOAEIH ra30BOM TMHAMUKH.

12. YnapHO-BOJTHOBBIE MPOIECCHI B MEXAHHKE CIIJIONIHOM CPEbI.

13. MonenupoBanue GU3NKO-XMMUYECKON KMHETHKH B YIapHBIX BOJTHAX.

14. YucneHnHoe MoJeIMpOBaHKE MIPOLIECCOB HA OCHOBE ypaBHeHn HaBbe-CTokca.

15. YpaBHeHUs B €CTECTBEHHBIX U JUHAMUYECKUX IIEPEMEHHBIX.

16. SIBHBIE U HESABHBIE CXEMBI AJIS1 MEJUIEHHBIX TEUEHUI.

17. Pa3nnuue B cxemax JUlsl CAKUMAEMbIX M HECKMMAEMBbIX TEUEHUH.

18. HucneHHoe MOJENUPOBAHHUE PEATHPYIOIINX TTOTOKOB.

19. Maremaruyeckue MOJENIU Tra30JUHAMUYECKUX, 3IJIEKTPOJMHAMUYECKUX M pPaJUallMOHHBIX
MPOLIEC-COB B PABHOBECHOM U HEPAaBHOBECHON HU3KOTEMIIEPATYPHOM IJ1a3Me.

20. Iuddy3nonHo-npeiidobie MoaenH B PU3UKE TUIa3MBbI.

21. IMuTamMOHHOE MOJEIMPOBAHHUE B AMHAMUKE ra3a U IjIa3Mbl.

22. IloHsTHE TUNIEP3BYKOBOTO MTOTOKA.

23. IIpouecchl MpoTeKaroIue MPH 00TEKaHUH Tela THIEP3BYKOBBIM ITOTOKOM.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB.

IIpumep 1.

1. MeTtoasl HOCTPOEHUS! KOHEYHO-PA3HOCTHBIX YPAaBHEHHH.
2.IlonsiTHe TUIIEP3BYKOBOTO ITOTOKA.

[Ipumep 2.
1. Paznuuue B cxeMax AJisl COKUMAEMbIX U HEC)KUMAEMbIX TEUCHHH.

2. OCHOBHBIE KOHEYHO-PA3HOCTHBIE CXEMBbI, HCIIOJIb3yeMble IpPU PEIIEHUH KOHEYHO-Pa3HOCTHBIX
YpPaBHECHHUI.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka ommyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CYLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUsI Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka yIOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

IIpu mpoBeneHMH yCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 30 MHHYT Ha IOITOTOBKY.
Onpoc oOyuatomierocs 1o OwieTy Ha YCTHOM JK3aMEHE HE JOJDKeH IMPEBBIIIATh OIHOTO
aCTPOHOMMUYECKOI'O yaca.



