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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: AcumMnroruyeckasi TEOpusi OTpbIBa

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa TeOpeTI/I‘leCKOﬁ nu HpHKJ’Ia,Z[HofI A3POruIpoMCXaHuKN

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

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

[Iporpammy cocraBui: B.b. 3ameraen

[Iporpamma obcyxieHa Ha 3aceflanni KadelIpbl TEOPETUIECKOW U pUKiIaiHoN asporuapomexanuku 02.06.2020



AHHOTANMA

Kypc conmepxut omnucaHue KJIAaCCUUECKOIO IIOAXOAAa K MCCIEJOBAaHUIO BSA3KMX OTPBIBHBIX JIAMHUHApPHBIX
TEUEHUN XUIKOCTH W Ta3a OKOJO Pa3IMYHBIX TBEPABIX TeJl. METOOOM HCCIIEOBAHHSA TEUEHUH, SBIAETCS
MONCK W aHaJN3 aCUMIITOTHKHU pelieHus ypaBHeHuil Hawe-CrTokca mpu cTpemiieHnu uncia PeliHonmbaca k
OeckoHeuHOCTH. B pesynbrare OCBOEHHSI Kypca, CTYACHTBHI MOJIy4YaT COBPEMEHHBIE MPEICTABICHUS O
METOJOJIOTUM W3Y4YEeHUS PA3NIWYHBIX TEUCHHH M CIOoco0ax BBIIEIECHUS OCHOBHBIX, (PU3MYECKM 3HAYMMBIX

SIBIICHUW B OTPBIBHBIX MIOTOKAX KHJIKOCTH H Tra3a.
1. leau u 3apauun

esab AMCUUIIHHBI
- ¢opmupoBaHrue 0a30BBIX 3HAHWUU II0

OTPBIBHBIM TCUYCHHAM BA3KUX H(HHKOCTeﬁ n Trasza I

JAJIbHEHMIIIETO HCHOJIb30BAaHUS B ApyTrux 00I1aCTAX MEXaHHMKHU KUIAKOCTH M Trasa W AUWCHUILIMHaX
CCTCCTBCHHOHAYYHOT'O COACPIKAHUAA, q)OpMI/II)OBaHI/Ie (1)H3I/I‘l€CKOﬁ M MaTeMaTH4YeCKOM KYJIBTYPHI,
HCCIICA0BaTCIbCKNX HABBIKOB 1 CIIOCOOHOCTH IIPUMCHSATDH 3HAHU HA ITPAKTUKE.

3agauu AU CHUILIHHBI

— (hopmupoBaHue y oOydarommxcsi 0a30BbIX 3HAHUM IO OTPBHIBHBIM TEUEHMSAM BS3KHX JKHIKOCTEH M

rasa;

— ¢opMHpOBaHUE MaTEMAaTUYECKON U (HHU3NUYECKON KYIBTYpbl: yMEHUE POPMYIHUPOBATH KPaeBhble 3a1a4n
IUI TeYeHUH BOJIM3M TOYEK OTpbIBAa, OOydEeHHE METOJaM AaHAJIMTHYECKOTO HCCIEIOBaHMS KpPaeBBIX

3aaa4, YMCHHC JIOTHUYCCKU MBICIIUTD,

MNpOBOAUTL A0KA3aTCJIbCTBA OCHOBHBIX YTBCpX(I[CHHﬁ,

YCTaHAaBJIMBATb JIOTUYECKUEC CBA3N MCKAY NMOHATUAMU U TUAPOAUHAMHWYCCKHUMU SABJICHUSAMU.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
npo(heCCHOHANBHOM ESTENbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W cHocoOGH  MCIONbL30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 NpoecCuoHaNbHON e TeIbHOCTH

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTAaBICHHON 3aJa4u, IPOBECTH

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

aHaJIN3 pe3yJibTara U NMPCACTABUTh BbIBOAbI,
MPUMCHSS 3HAHU U HABBIKH B obmactu
(bPISI/IKO-MaTeMaTI/I‘leCKI/IX HayK "1

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHH

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

pelaTh 3aa4u, B TOM YUCIie pa3pabaTbiBaTh U
HCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH
M3y4aeMBbIX SBJIICHUN U MPOIECCOB, CHCTEMHO
aHaJM3UPOBATh HAy4YHbIE MPOOJIEMBbI, OITyYaTh

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl




HOBBIC HAYUHbIC PE3yIbTAThI I1K-1.1 CrocobeH HaxoaWTh, aHAIM3UPOBATH M 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
[0  1mByX- W TpexmepHble ypaBHeHUs Hamre-CtTokca, Diiyiepa W MOTPAHUYHOTO CJIOS M BO3MOXKHBIS
TpaHUYHBIE YCIIOBUS;
[J cymecTByIOIIUE ACUMITOTUYECKUE METOIBI;
MpeeNIbHOE COCTOSIHHUE TIONSI TEUEHUSI IPH OOJIBINNX Yrciax PeifHonbca;
npeaensl IpUMEHUMOCTH Teopuu [Ipanais;
OCHOBBI TEOPUH OTPHIBA MTOTOKA OT IJIAJIKOM MOBEPXHOCTH;
COBPEMEHHEIE MPEACTABIICHUS O TI00aTbHOM OTPHIBE;
0 B3aMMOCBS3AX U (DyHJAMECHTAJIHHOM €JIMHCTBE €CTECTBEHHBIX HayK.

I o

YMETb:

[0 dhopMmynupoBaTh IOCTAHOBKY 3aJ1a4¥ JIJIS TUIOCKOTO ITOTPAHUYHOTO CJIOS;
[J MareMaTwuecku c(HOpMYIMPOBaTh KPaeBYIO 3aJladyy CO B3aUMOJCHCTBUEM NMPH OOTEKAHWU 3ajHEN
KPOMKH TUIACTUHBI U ITIAJKOM OTPBIBE;
[ a¢ddexTuBHO UCTIONL30BaTh HA MPAKTHKE TEOPETUIECCKIE KOMIIOHEHTHI HAYKH: TIOHITHS, CYXICHUS,
YMO3AKIIOUECHUS, 3aKOHBI;
[J  abcTparupoBarhCcsi OT HECYIIECTBEHHBIX BIMSIHMNA TPU MOACITHUPOBAHUN PEalbHBIX (DU3HUYECKUX
CUTyaIuil.
BJIAJIETh:
[l aHaIUTHYECKUMH METOJIaMHU UCCIIEJOBAHUS OTPHIBHBIX TEUCHU;
[J mMeTtopamu pacuera IJIOCKOTO HOTPAHUYHOTrO CJIOSl HA PEKUME BSI3KO- HEBA3KOTO B3aUMOJICHCTBRHUS;
[J MareMaTH4ecKHM MOJEeIMpOoBaHreM QU3NICCKUX 3ajad.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue 4
) ITocranoBka 3a1a4y OTPBIBHOTO 4 5
oOTeKaHus
3 Teopus norpannyHoro cinos Ipanamisa 4 5
4 OOtrexkanue IUIACTUHBI KOHEYHOW JJIMHBI 4 5
mpu OoNbIUX YKciax PeiHombaca
5 Ocobennocts lonpamreitna 4 5
6 AcumMnrorudeckasl T€OpHUs JJaMUHAPHOIO 5 5
OTPBIBA OT MIA/IKO MOBEPXHOCTH
7 OOtexanue Tea KOHEYHOH TOJIIMHBI MIPH 5 5
Oonpiux ynciax PeiiHonbaca
Nroro gacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. BBenenune

Mertox cpamBaeMbIX aCHMITOTHYECKUX PA3IOKEHUIH: aCUMOTOTHYECKHE Pa3lIoKEHUs, (QyHKIHUU
CPaBHEHMSI, pABHOMEPHAs IPUTOAHOCTD, CPAIIUBAHNE ACUMITOTHYECKUX Pa3I0KECHHM.

2. IlocranoBka 3ala4 OTPBIBHOI'O 00TeKaHuUs

dusnueckas M MaTeMaTH4YecKash IMOCTAHOBKA 3ajad OTPHIBHOTO oOTekaHus. HeennHCTBEHHOCTH
pelIeHus B paMKaxX TEOPUU TEUCHUM UICAIBHON KUKOCTH.

3. Teopust norpanugHoro ciuost [panamis

IIpenenbHOE cocTOSHME MONS TEYCHUS NMPH OONbIIMX 4Kciaax PeifHosnbaca M Teopus MOrpaHUYHOTO
cnos [Ipanamia. Kputepuii oTpbeiBa MOTOKA.

4. O0TekaHue TUTACTUHBI KOHEYHOU JUTMHBI TIpH OoNbIuX unciax PeliHonbaca

OOTexanue MIaCTUHBI KOHEYHOH JJIMHBI, YCTAHOBJICHHON O]l HYJIEBBIM YIJIOM aTakd, MPH OOIBIINX
yrcnax PeliHonb/ca: a) morpaHnuHbli cinoil brasmyca w OmmxHuMA cien [onbrirediHa, 6) Teopust
B3aMMOJICHCTBHS [JIsl TCUCHHUS OKOJIO 3aJHEH KPOMKH IUIACTHHBI, B)popmyna ans kodhduuueHta
COIIPOTUBJIEHHSI IIJIACTUHBI U CPAaBHEHUE C PE3y/IbTaTaMU YUCIIEHHBIX PEIIEHUN U SKCIIEPUMEHTOM.

5. OcobeHHOCTh [ ONbaITEHA

AHanu3 cTpyKTypsl ocobeHHocTH [onpamTeliHa, BOHUKAIOMIEH B TOUKE HYIEBOTO MMOBEPXHOCTHOIO
TPEHUs MPU 33JaHHOM PETYIISPHOM ITOJIOKHUTEILHOM I'PAJANEHTE JaBIEHHs (KIACCHYECKHH TOIXO).
OCHOBBI TEOPUH KPOMOYHOTO OTPHIBA.

6. AcummToruyeckas TCOpU JIAaMUHAPHOT'O OTPbIBA OT rnamcoﬁ MOBCPXHOCTH

CTpykTypa TpenerbHOr0 COCTOSIHHSI TOJsl TEYEHHs TNpH CTPeMJICHMW uuncia PeifHombaca K
0ECKOHEYHOCTH. YCIIOBHE TIQJKOTO cXo/la CBOOOJHON nMHWUU Toka (ycioBue bpwmimrosna-Buis).
CTpykTypa TOTrPaHHYHOTO CJOS W OTOPBAaBILETOCS CIIOS CMEIICHHs. TedeHue B 0OnacTu
B3aMMOJICHCTBUS. 3aKOH MOJ00MS U Pe3yJIbTaThl YUCICHHOTO PEIICHUs KPaeBOW 3a1auu Uit o0acTy
B3aUMOJICHCTBUSI.

7. O0TexaHue Tel KOHSYHOH TONIIUHBI TIPU OONBITUX yuciax PeitHonbaca

OOtrexkanue Ten KOHEYHOW TONIIMHBI NpH Oonbiunx uuciax Peitnonpaca. CTpykTypa TeueHHs B
LIEJIOM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Beenenue B metoasl Bo3mytiennit [Teker]/A. Haiido , -M., Mup, 1984



2. AcuMrnToTu4ecKas TEOpHsi CBEPX3BYKOBBIX TeueHUH Bsi3koro rasa [Texcrt]/B. S. Helinann [u ap.],
-M., ®uszmatiut, 2004

JomnonHutenbsHas auTeparypa

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

1. http://lib.mipt.ru/catalogue/— anekrponnas OudnroTexa dusrexa.
2. http://www.edu.ru — penepanbHbiil mopran «Poccuiickoe 00pazoBaHue).
3. http://benran.ru —6ubMMOTEKA 1O €CTEeCTBEHHBIM HaykaMm Poccuiickoii akajJieMUuu HayK.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He HCIOJIB3YIOTCA

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, M3ydaromuil KypC OTpPBIBHBIX TEUEHHH, JODKEH C OIHOM CTOPOHBI, OBIAIeTh OOIINM
MTOHATHIHBIM aIlllapaToM, a ¢ IPYrol CTOPOHBI, JOKEH HAYYUTHCS IPUMEHSTh TEOPETHUECKHE 3HAHUS
Ha [paKTHKE.

B pesynprare wn3ydyeHHMs [OHUCHUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIE IOHATHS METOna
CpallMBAaE€MbIX ACUMITOTUYECKUX pa3JIOKEHUIH, OCHOBBI TEUYEHUH BA3KOIO Tra3a, OLEHKU JUIs
mapaMeTpoB TEYEHHs B TIOTPAaHMYHOM Cjoe€, (U3UYECKYI0 I[IOCTAHOBKA M MAaTreMaTH4ecKylo
(hopMyIIMPOBKY KpaeBOM 3a/1aun 0OTEeKaHUs 3aJIHEH KPOMKH TTOCKOH TutacTuHbl. KpaeByro 3amaqy st
oOTeKaHWs TMIAAKOro teira ¢ ¢opmupoBaHueM oTpbiBa. CTyIEHT J[AOIKEH YMETb NPUMEHSATH
[IOJIyYEHHBIE 3HAHUS AJIS PEIICHUs Pa3IMuHbIX THAPOJUHAMUYECKUX 3a/ad.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0AUMOE BpeMsl Il padOoThI CTy/IeHTa HaJ TEMOU.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM JICKITUH, y4eOHO! 1 HaydyHOU TUTepaType);
- IIOATOTOBKY OTBETOB HA BOMPOCHI, IPEIHASHAYCHHBIX IS CAMOCTOSTEIIEHOTO H3YUCHUS;

- IOKA3aTeJIbCTBO OTICIIBHBIX YTBEPKICHUH, CBOHCTB;

— peleHue 3a1a4, MPeiaraéMpIX CTYJICHTaM Ha JICKIUSX;

— TIOZITOTOBKY K DK3aMEHY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
Kadeapa TeOpEeTUIECKON U MPUKIAJHON adpOTrHIPOMEXaHUKH

Kypc: 1

KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: B.b. 3ameraes



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1 Bnaneer cucremoii pynnamentanpieix |OIIK-1.1  3Haer w®  CHocOOGH  HMCHONB30BaTh B
HAyYHBIX 3HAHHI B O0JIACTH Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
(hM3UKO-MaTeMaTHIEeCKUX HayK Hay4YHbIC 3HAHUA B 0071aCTH (PU3UKO-MATEeMAaTHISCKUX HAYK

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX ITPOTYKTOB

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTHYeCKUe MOACIH ISl ONHCAaHWs H3y4aeMbIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
[MK-1 Criocoben ctaBuTh, HOpMaIN30BBIBATh 1 |MOICIIH

pemars 3a1a4u, B ToM uuciie papadareBate 1 |[IK-1.3 CrnocobeH nNpuUMEHSATh TeopeThdeckue M (WIin)
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN HKCTIEPUMEHTAIbHBIE METO/Ibl MCCIEIOBAaHUN K KOHKPETHOMN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |HAyYyHOM 3aJade€ ©  HWHTEPIPETUPOBATH  IONYYCHHBIC
aHAJM3UPOBATh HAYYHbIE MPOOIEMBbI, OTYyYaTh |pPe3ysbTaThl

HOBBIC HAYUHbIC PE3yIbTAThI I1K-1.1 CrocobeH HaxoaWTh, aHAIU3UPOBATH M 0000LIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus JUCIUILIMHB « ACKMIITOTHYECKAS TEOPHs OTPHIBAY» OOYJAFOIIHNACS JJOIDKEH:

3HATh:
[0  #ByXx- W TpexMmepHble ypaBHeHHs Habe-Crokca, Diiyiepa ¥ MOTPaHUYHOTO CJIOS U BO3MOKHBIC
I'PaHUYHBIE YCIIOBHUS;
[J CyLIECTBYIOLIUE aCUMITOTUYECKUE METOBI;

Ipe/IeNbHOE COCTOSTHHE TI0JIS Te4eHHs pu OobIINX ynciax PeliHonbaca;

mpenesisl mpuMeHnMocTy Teopuu [panaris;

OCHOBBI TEOPHU OTPBIBA IIOTOKA OT INIAJAKOH [TOBEPXHOCTH;

COBpPEMEHHBIE MTPEACTABICHHS O ITI00AIBHOM OTPBIBE;

0 B3aUMOCBS35X U (PyHIaMEHTAJIbHOM €IMHCTBE €CTECTBEHHBIX HayK.

I o

YMeThb:
00 ¢opmynupoBaTh HOCTAHOBKY 3aJa4H JJIsl IUIOCKOTO MOTPAaHUYHOTO CIIOS;
[]  maremaTHdecku c(HOpPMYIHPOBaTh KPAaeBYIO 3a7ady CO B3aMMOICHCTBHEM NPH OOTEKaHWU 3aJHEH
KPOMKH IUTACTUHBI U IT1aIKOM OTpPHIBE;
[l 3¢ ¢eKTUBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,
YMO3aKJIIO4YEHNs, 3aKOHBI;
[l abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUM MPU MOJCIUPOBAHUM PEATBHBIX (PU3MIECKUX
CUTyaluH.

BJIaJeTh:



[] aHaJIMTUYECKUMH METOAAMM HUCCIEIOBAHUS OTPBIBHBIX Te‘leHHﬁ;
[l meromamu pacueTa mI0CKOro NorpaHn4YHoro CJI0A Ha PEIKUME BA3ZKO- HEBA3KOT'O B33HMOI[€I>1CTBPI$[;
[] mMareMaTu4eCKUM MOACIIUPOBAHUCM (1)I/I3I/ILICCKI/IX 3aaay.

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

Texyluil KOHTPOJIb 3aKJIIOYAETCS B yUETE MOCELIEHUS CTyACHTAMM JIEKIUAX, a TAKXKE B YUETe TeX WUIU
UHBIX BUJIOB AKTUBHOCTH CTYIEHTOB Ha JICKLUSX: BBIIIOJIHEHUS IOMAIIHUX 3a/laHuil, peleHus 3a/1ad Ha
ceMHHape, OOCYKACHHS BO3HHMKAIOIIMX BONPOCOB IO TEKyIleMy Marepuany W T.a1. JlaHHble MO
TEKyILEMY KOHTPOJIIO YUUTHIBAIOTCS KaK IPU BbICTABJIECHUH OLICHOK.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. OOBsCHUTE IMPUYUHBI TTOABJIICHHUA aCUMIITOTUICCKUX METOAOB B MCXAaHUKE JKUJKOCTHU U ra3ad, yKa3aTb
HEKOTOPBIC U3 HUX;

2. Brinucare ypaBHeHMs HorpaHudHoro ciosi Ilpanamist B AByXMEpHOM cilyuyae, yKa3aTb IPUYHHBI
MOSIBJIEHHS aBTOMOJZIETILHOTO pelieHns bnasnyca;

3. OOBsICHUTS SIBICHUE B3aUMOACHUCTBUS Ha IpUMepe 00TEKaHHs 3aJHEH KPOMKH TLIaCTUHBI;

4. Onucarb CIEKTpP BO3MOXKHBIX TEUCHUH HJICATbHON HEBA3KOM XKHUIKOCTH OKOJIO TOJICTBIX TEJl;
5. O6wsicuuth Kputepuii bpuirosna-Bunis ot0opa HEBSI3KOTO peIICHUS;

6. CchopmynupoBaTh 3a/1a4y CO B3aUMOAEHCTBHEM 00 OTPBIBE MOTOKA OT IJIaJIKOH MOBEPXHOCTH;

7. Onmcarpy OeiCTBUE 33JaHHOTO TPAJIMEHTA JABJICHUS HA MOTPAaHUYHBIA CJIOW BSI3KOW HECOKMMAaeMOU
JKUIKOCTH;

8. BriBectn ocobeHHOCTh [0NbIITeiiHa B TOTPaHUYHOM CIIO€;

9. Yka3zarb criocoObl ycTpaHeHust 0coOOeHHOCTH [onb/iTeliHa B MOTpaHuYHOM CJI0€;

10. OOGBsCHUTH CTPYKTYpY OnmkHero ciena [onbauiTeiiHa u ero BEITECHSONIEE JICHCTBHE;
11. Jlath penieHue HEBS3KOH 3a/1auu, 00yCIOBICHHOE BRITECHEHUEM clieia [ onbmTeiina;

12. BBecTd TIOHSATHE BSI3KOTO TIOJACTOS BONMM3U 3aJHE KPOMKH IIJIACTHHBI, BBI3BAHHOTO
WHyIIUPOBAHHBIM TPAJNCHTOM JIaBICHUS;

13. OOBACHUTH NPUYUHBI MTOSIBIICHUS BO3BPATHBIX TOKOB B BSI3KOM IOJICIIOE 001aCTH B3aUMOCHCTBHS;
14. Pacckasars 00 OTpBIBE MOTOKA BOJIM3H 33 THEH KPOMKH TOHKOTO TTPOMUIIS TIOJ YIJIOM aTaKy;

15. Jlate BO3MOXHBIE KapTUHBI 00TEKAHUS TOJCTHIX TEJ C POCTOM uncia PeitHonbca;

16. Onucarp sBIEHUE KPOMOYHOTO OTPHIBA BOJTM3M TOYKH HYJIEBOTO ITOBEPXHOCTHOTO TPEHUS;

17. Oncarp cxeMy YUCIEHHOTO pacyeTa 3a7a4i 00 OTPHIBHOM TEUCHHUH CO B3aUMOJICHCTBUEM;

18. VkazaTh BiussHHE 0071aCTH B3aUMOJICHCTBUS Ha COMTPOTUBIICHHUE TIIIOCKOH TIACTUHBL.

buier 1

OOBACHUTD OPUYNHBI MMOABJICHUA aACUMITOTUYCCKUX MCTOAOB B MCXAHHKC XUJAKOCTHU U Ira3ad, YKa3daTb
HEKOTOPBIC U3 HUX;

buner 2.

Beinucare ypaBHeHUst morpaHuyHoro cios IlpaHamis B IIByXMEpHOM cilydyae, yKa3arTb IPUYHHBI
MOSIBJIEHHS aBTOMOJZIETIbHOTO pelieHns brnasnyca;

buier 3

OOBSACHUTE SIBJIICHUE B3aPIMOILeI>iCTBPIH Ha npuMepe 0o0TeKkaHus 33I[Hel71 KPOMKHM IJIACTHUHBI;

Kputepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBeneHust dk3aMeHa OOydaroluecs MOTYT IOJb30BAaThCs MPOTPAMMOM JUCIUILTUHBI, a
TAKXE CIPABOYHOM JIUTEPATYPOM, BEIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIUM.

DK3aMeH OPpOBOAUTCH IYTEM OpraHu3aliu ClICuaJIbHOIO OImpoca, IpOBOAUMOIO B YCTHOI>'I (bopMe.



