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

YTBEPXKJAEHO
JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: JluHamMHu4YecKHe CTPYKTYpPbI B TypOyJC€HTHOM ITOTPAaHUYHOM CIIO€
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHANMOHHBIE TEXHOJIOTUU

®dusTex-1Kkosia aBUAMOHHBIX U HU(PPOBBIX TEXHOIOTHIA
kadenpa adpoU3KKH U JIETaTeIbHBIX alllapaTroB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

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

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocrtaBui: B.A. XKapos, 1-p ¢pu3z.-mar. HayK, CTapIIMid HAyYHBIA COTPYIHHUK

[Mporpamma obcyxneHa Ha 3aceannu Kadenpbl adpodU3HKH 1 JieTareldbHbIX anmaparos 04.03.2025



AHHOTANMA

JlucriiiHa BKIIOYAaeT B ce0s n3ydeHHe  (U3MUYECKOTO MOAEIMPOBAHMS SBICHHH, NPOUCXOAAIIMX B
pa3BUTOM TYypOYJEHTHOM IOTPAaHUYHOM cjioe B paMmkax ypaBHeHui Hasbe Crokca Ha ocHOBe 0000IIEHUS
OOIIMPHOTO SKCIIEPUMEHTAJIBHOIO MaTepHaja 00 OpraHM30BaHHBIX CTPYKTYpax — KapAMHAJIBHO HOBOTO
MPECTABICHHUS O TUHAMUKE >KUJKOCTH B TypOyJICHTHOM IOTpaHUYHOM ciioe. M3yueHne AUCHUIUIMHBL B TOM
qHCciIe BKIIOYAET H3y4deHHe TypOyJIEHTHOTO IMOTPAaHMYHOIO CJIOS, ACUMITOTHYECKUI aHaIW3 ypaBHEHUH
HaBbe-Ctokca mnsi TeueHuil npu Oonpinx umciax PeliHonblaca, ypaBHEHMH KOppeNsiLUil U TpOHHOE
pa3ioKeHue.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- BBEJICHHUE CTYJCHTOB B 00JIaCTh (PU3MYECKOTO MOJCITMPOBAHMS SIBICHUMN, IPOUCXOAAIINX B Pa3BUTOM
TypOyJIeHTHOM IMOrpaHUYHOM cjioe B pamkax ypaBHeHuid HaBbe CTokca Ha ocHoBe 000OIIEHUS
OOIIMPHOTO SKCIEPHUMEHTAIBLHOTO Mareprana o0 OpraHn30BaHHBIX CTPYKTypax — KapAHMHAIBHO HOBOTO
MPECTABICHHS O TUHAMHKE KHIKOCTH B TYpOYJCHTHOM MOTPaHUYHOM CJIOE.

33]13‘[1/[ JAUCHUIIINHBI

- TIy0oKoe n3ydyeHne GU3NUECKUX U MaTeMaTHueCKUX OCHOB JUHAMHKH JKUAKOCTH, UX IPUMEHEHHE K
HETPUBUAIBHBIM CJIy4asM JAWHAMUKH, TECTUPOBAHHME PpE3yJbTaTOB MpeiaraeMoro aHaimsa,
BaJIMJALMs], IPAKTUYECKOE IPUMEHEHUE [10JIy4aeMbIX PE3YJIbTaTOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-1 Bnaneer cucremoii pyrnamentanbibix |OIIK-1.2 CrocoGeH 0000mmarh U KPUTHYECKH OIICHHUBATh
HAyYHBIX 3HAHWI B 00JIACTH OMBIT W Pe3yJAbTaThl HAYYHBIX HCCIICAOBAHWA B 0OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAyK npoecCuoHaTbHON e TEHHOCTH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HaHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
OIIK-2 UmeeT Mpe/ICTaBJIeHIE 00 aKTyaJIbHbIX [U3JIOXKCHHS PE3yIbTaToB Hay‘IHOI\/'I ACATECIPHOCTH B paMKaxX
npo6iIeMax HayKd ¥ TEXHHKM B 0011acTH cBoel | IPO(eCCHOHAIBHON KOMMYHHKALMH

npoeCcCUOHANBHOM NesiTenbHOCTH, criocoben  |OINK-2.2 Criocoben OLICHUBATb aKTyaJbHOCTb
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH UCCIeOBaHUH B 007acTH CBOEH mpodeccCHOHATBHOM
npodeccuoHalbHbIC 3a/1a91 JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-4 Crioco0eH ycrenHo peann30BbIBaTh
pelIeHHe TOCTAaBICHHOHN 3aJa4u, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
NPUMEHSISI 3HAHUS U HAaBBIKH B 00J1aCTH
(U3MKO-MaTeMaTHYECKUX HAYK U

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOITYKTOB

WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHHA

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

YMETB:

- (yHIaMeHTaIbHBIC IOHSTHS, 3aKOHBI, TEOPUHM KIACCHYECKOM M COBPEMEHHOI a’pOAMHAMHKH
BSI3KOTO COKMMAEMOTO Ta3a;

- TMOPSJKH YHCICHHBIX BEJIMYHMH, XapaKTEPHBIC [UIS PA3IMYHbIX Pa3eoB adpOANHAMUKH;

- COBpPEMEHHBIE MPOOIEMBI (PUUKH, MATEMATHKH;

- COBpPEMEHHOE TIOJIOKEHHH JIeT B IpobiieMe uaeHTUUKAIMK QU3MIECKUX MEXaHU3MOB 00pa30BaHuUs
BO3MYILCHHU B TypOYJICHTHBIX TCUCHUSX;

- Pa3HOBUIHOCTH COBPEMEHHBIX CIIOCOOOB OSKCIIEPUMEHTAJIBHOIO HCCIICIOBAHUS JHHAMUKHI
BO3MYILCHHUU B TypOYJICHTHBIX TCUCHUSAX U (PU3MIECCKHE TPUHLIUIIBI, HAa KOTOPBIX OHU OCHOBAHBI.

- abcTparupoBarhCsi OT HECYIIECTBEHHBIX ()AaKTOPOB MPU MOACITUPOBAHUN pPeajbHBIX (HU3UUECKUX
CUTYALUii;

- MOJIb30BaThCSl CBOMMH 3HAHUSIMU JJIsi pelleHus (YHIaMEHTANbHBIX W TMPHUKIATHBIX 33734 |
TEXHOJIOTHYSCKHUX 3a/ad;

- JeNaTh MpaBUJIbHBIE BHIBOJIBI U3 COIIOCTABJICHHS PE3yAbTaTOB TEOPHH U SKCIIEPUMEHTA;

- MPOU3BOAUTH YUCICHHBIC OLEHKH MO MOPSAKY BEIUUHUHBL,

- JiefiaTh Ka4eCTBEHHBIC BBIBOJBI PH MEPEX0JIe K MPEeAeTbHBIM YCIOBUSIM B H3y4aeMbIX MPOOIIeMax;

- BHUJIETh B TEXHUYECKHUX 3a7a9aX (PU3MIECKOE COACpKAHUE;

- BBIBOJIUTH OCHOBHBIC YPaBHEHUS M IOHUMATh UX (PU3UICCKUI CMBICT;

- 3¢ exTrHBHO WHCIONB30BaTh WH(GOPMAIIMOHHBIE TEXHOJOTUHU W KOMIBIOTEPHYIO TEXHUKY JUIS
JOCTHKEHHUSI HEOOXOTUMBIX TEOPETHUECKUX U PUKIIAHBIX PE3yIbTaTOB.

BJIAJIETD:

HaBbIKAMH OCBOEHUS 00JBIIOr0 00beMa HHPOPMAaLIUY;

HaBBIKAMU CaAMOCTOSATENILHOM paboTsl B 1aboparopun u VHTEpHETE;

KYJBTYpOI TOCTAHOBKU M MOJEJIMPOBAHUS (PU3HUECKUX 3a/1a4;

- HaBBIKAMH T'PaMOTHOM 0OpaOOTKM pE3y/lbTaTOB OMNbITA U COMOCTABICHUS C TEOPETUYECKUMHU
JaHHBIMH;

- IPaKTUKOM MCCJIEIOBAaHUSA U PELEHHs TEOPETUUECKUX U IPUKIIAJHBIX 3a/ad.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 TypOyneHTHOCTh CHIIbHAS U crabast 2 2
TypOyneHTHBI  MOTpaHUYHBIA  CIIOH,
2 Okcnepument, Hcropuueckuii  0630p 2 1
CTPUKHU, OEPCTHI, IIMUIBKH
ACHUMIITOTUYECKHA aHAJIW3 yPaBHEHU
3 HaBbe-Ctokca  anmg  TedeHHH — 1ipH 2 1
OonpmKX uncaax PeliHoibaca
4 Teopuss momoOMsI ®W ee  pa3BUTHE 3 1
BapenOnarrom
5 Hucnepcus BOJNH, pacHaaHBIA CIEKTD, 3 1
3-w pe3oHaHc
Mertonpl  YUCIIEHHOIO  OIpEleeHus
6 XapAaKTEPUCTUK BOIH B I[OIrPaHUYHOM 3 2
cioe
Henuneitnoe ypaBHEHHUE JU1st
7 CHEKTPaJIbHBIX aMIUIUTYH. OJHOMOIOBOE 2 2
npuOJIMKEHUE, MaJIbIA TapamMeTp




] VYpaBHenus mius xoppensuuid. TpoitHoe 4 )
pasioxeHune

9 Meton MHOrumx MmacmTa®oB. YpaBHEHHE 3 1
IUIsl KOTEPEHTHOM CTPYKTYpBbl

10 BpiBOAbl M3 DONy4YEHHBIX YpaBHECHUI. 3 |
Macutabsl myabcanuii o BpeMeH!
CoBpeMeHHbBIE TEOpUHU pa3BUTOrO

1 TypOyJIEHTHOTO TIOTpaHu4HOTO ci1osi RNG 3 |
— Teopuu, oOTekaHue  oOpaTHON
CTYIIEHbKH

Nroro yacos 30 15

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. TypOysaeHTHOCTD CHIIbHAS ¥ ciabast

I'eomeTpust U ee MHXKEHEpHbIE NPWIOKEHUS B HAayKe M IPOM3BOACTBE. 3aJaud U INpeIMeT Kypca.
Crioco6sl peacTaBieHus reoMmerpudeckux 00bexToB B CAIIP.

2. TypOyneHTHbBIM MOTpaHUYHBIN cloid, DkcnepuMmeHT, Mctopuueckuil 0030p CTpUKH, OEpCThI,
LINHUIIBKU

MeTtoasl KOHCTpYHpOBaHUS KpUBBIX. MIHTeprionsaunoHHsle moauHoMbl Jlarpanka, HeioToHa, DpmuTa.
[Tapamerpuueckue crnaiinbl, KpuBsie Deprioccona u besbe, B-craitnel, NURBS.

3. Acumnrornueckuil ananu3 ypaBHenuii HaBbe-CTokca aii TeueHMM npu OOJBIIMX dYHCIaxX
Pelinonbaca

OcCHOBHBIE TeOMETpHYECKHE 3aJayd A KpuBbIX. Pacuer nuddepeHInanbHbIX XapaKTepPUCTHK.
JluHaMu4ecKre XapakTepUCTUKH KpHUBBIX. ODkBHAaucTaHTa. [lepeceuenms kpuBbix. Orubaromas
ceMeNCTBY KpuBbIX. PaccTrosiHue OT Touku A0 KpuBO#. PaccTosinue mexny KpuBbiMH. CompsikeHHe
KpPUBBIX.

4. Teopus nopodus u ee pa3sutue bapendnarrom

AHanu3 TJIaAKOCTH KPHUBBIX. MeTonsl CIIa)KMBaHMS. AHAJIN3 TVIAJKOCTH KPHUBOW, 3aJaHHON
Tabmuuno. CriakuBarouiasi anmpoKCHUMalusl NapaMeTpu4ecKux crulaiiHoB. OTpaboTka KpUBOH B
HUHTEPAKTUBHOM PEXHUME.

5. ucnepcus BOJIH, pacmaJHbIi CIEKTP, 3-w pe3oHaHC

Metoasl MaTtemarudeckoro onucaHusi noBepxHocteil. [loBepxnoctu Kynca wu Topmona.
[Napamerpuyeckuit OuxkyOmueckuil crutaiiH. CocraBHble moBepxHocTn Deprioccona u besbe.
B-cmnaitnoBass 1 NURBS - moBepxnoctu. OTpabGoTKa M COINIAaCOBaHHME KApPKACHBIX KPUBBIX IS
MOCTPOCHHUS IOBEPXHOCTH. YCIOBUS CONMPSKEHHS TOBEPXHOCTEH

6. MCTO,I[BI YHUCJICHHOTO OIPCACIICHUA XapAKTCPUCTUK BOJIH B IOTPAHUYIHOM CJIOC

CFJ'Ia)KI/IBaIOH_IaH alIrpoKCuManua npu TaOJIUIHOM 3aJaHun IMOBCPXHOCTHU. ®dacerHas
alrrmpoKCuManus.




7. HenuHeiiHOe ypaBHEHHE Il CIEKTPAIBbHBIX aMIUiuTya. OIHOMOJOBOE MPHUONMKECHUE, Majbli
rnapameTp

OCHOBHBIE T'eOMETpPHYECKHE 3aJadd sl  ToBepxHocTed. Pacdyer muddepeHnmanbHbIX U
METPHUECKUX XapakTepucTHK. [lepecedueHne MOBEPXHOCTH C Pa3IMYHBIMU TI'€OMETPUYECKHMHU
o0bekTamu. lIpeonoseHre CHHTYISIPHOCTEN B 3a7a4e rnepeceyeHus. DKBUAUCTAHTHBIE TOBEPXHOCTH.
ComnpspkeHns! K KOMIIO3ULIUSIM TOBEPXHOCTEH.

8. YpaBHenus 11 Koppensnuil. TpoitHoe paznoxeHue

Maremarndeckue acrheKThl MPOrpaMMHUpOBaHUs 0OpaboTKM ToBepxHocTeld Ha crankax c YITV.
[InanupoBanne Tpaekropun 00paboTku. IlocTpoeHne KBa3MIKBHIMCTAHTHOW IOBEPXHOCTH
MEepEeMELICHUs] T€OMETPUYECKOr0 IIeHTpa HMHCTpPyMEeHTa. Tpaekropus oOpabOTKM B yCIOBHUSX
orpannueHnil. CnocoOsl obecrieueHus 0e3aePeKTHO 00paboTKH COCTaBHBIX TOBEPXHOCTEH.

9. Meron MHOrMX MaciiTaboB. YpaBHEHHE IJIs1 KOTEPEHTHOU CTPYKTYPbI

leomerpuueckoe obecrieueHne aIIUTHBHBIX TexHonorui. [locioiiHoe nerneHue TeoMeTpUYecKOn
Mozenn oObeKTa [UIs 3aJaHHOro HampasieHus. DopMupoBaHHE TPACKTOpUH CKAaHUPOBAHUS
BBIJICJICHHOTO CJIOSI (IITPUXOBKA, CIIHPaIb, C KOHTYpHOU 00BOJIKOH, 110 MaOI0HY).

10. BrIBOBI U3 TIONYYEHHBIX YpaBHEHUH. MaciiTaObl myJbCcalyii o BpeMEeH!

OCHOBBI M3MEpEHUS CITIO’KHBIX COCTaBHBIX TTOBEPXHOCTEH Ha MIPOTPAMMHUPYEMBIX
M3MepHUTENbHbIX MamuHax. CoBMelleHHe pe3ylbTaToB 3aMepa € MaTreMaTWdecKOd MOJIENbIo
mmepsieMoro u3nenus. Ommbka 6azupoBanus. OreHka o0bemMa U3MEPEHHI IS BBISIBICHUS OIITHOKH
0azupoBaHus. Pa3neneHne MOTpPEeIHOCTEH WM3TOTOBICHHON IMOBEPXHOCTH C adpOAWHAMHYECKOH
npodrupoBKoii. MeToauka H3MEpPEHHs ITOBEPXHOCTEH ¢ a’pOAMHAMUYECKOW MPOQIITHPOBKOM
(kpbLIO, JIOMACTh BUHTA, JIOMATKA BEHTHJIATOPA WIH Ta30TypOMHHOTO JBUTATEIs).

11. CoBpeMEHHBIE TEOpUU PA3BUTOTO TypOYJAEHTHOro morpaHndHoro cios RNG - Tteopum,
oOTekaHue 00paTHON CTYIEHbKH

[TpeoOpazoBaHue reOMETPUYECKUAX ONMHUCAHWK (MacIuTaOMpOBAaHUs, CIBWI, BPAIICHUS, OTPAKCHUS,
nepenoc). Karepuronsl. O6001enHas Marpuiia npeodpazosanus. [Ipoeknuu.

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

yueOHas ayTuTOpHsi, OCHAILICHHAS! KOMITBIOTEPOM U MYJIBTUMEIHHHBIM 000pYyI0BaHHEM (IIPOESKTOP,
3BYKOBasi CHCTEMa, DKPaH).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. TeopeTrueckue OCHOBBI METO/IOB OTIPE/ICIICHHS B TIOJIETE JIETHBIX XapaKTEPUCTUK CaAMOJIETOB.
[Mpumenenue teopun nmogodus [Teker] : [yued. mocobue st By3oB] / M. A. Taiiin .— M. :
Mammunoctpoenue, 1983 .— 128 c.
2. JleTHbIC UCTIBITAHUS CAMOJIETOB M 00paboTKa pe3yabraToB UcnibITanuii [ Teker] : yue6. mocobue juis
By30B / 1. M. ITamkoBckuii, B. A. Jleonos, b. K. [lonnasckuii .— M. : MammHoctpoenue, 1985 .—
415 c.

JomnonHurensHas aureparypa
1. Jlunamuka mosera. YCTOMUMBOCTD U YIPABISEMOCTS JIeTaTebHbIX anmnaparos [Teker]. Y. 2 :
yueOHuK st By30B / W. B. Octocnasckwii, U. B. CtpaxkeBa .— M. : MammHaOocTpoeHue, 1965 .— 467
c.



2. KommproTepHoe MojieTupoBaHue 3aja4 Mexanuku nonera [ Tekcr] : yue6. mocobue s By3oB / FO. A.
3aBepiHeB ; M-Bo oOpa3oBanus U Hayku PO, Mock. ¢pu3.-rexH. uH-T (roc. yH-T), JIeTHO-HCCnen. uH-T
M. M. M. I'pomoBa .— M. : MOTH, 2013 .— Y. 1 : BBenenue B mareMaTudeckue Metoasl. - 2013. -
218 c.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYJIETUMEIUUHBIE TEXHOJIOTHHU, BKJIIOYAs I€MOHCTPALIUIO TPE3CHTALUIA.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

Crynent, m3yuaromuii Kypc «/luHamuueckue CTPYKTypsl B TypOYJIEHTHOM IIOTPAHUYHOM CIIOE»,
JIOJDKEH C OHOM CTOPOHBI, OBIAAETh OOIIMM MOHSATHHHBIM alaparoM, a ¢ APYroil CTOPOHBI, JOJKEH
HAy4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

B pesynbrare u3ydeHus: IMCLUILIMHBI CTYACHT JIOJDKEH 3HATh (PyHAaMEHTAJIbHBIC HMOHSTHS, 3aKOHBI,
TEOPUH KIJIACCHYECKOH M COBPEMEHHON (DM3MKHU; MOPSIKM YHCICHHBIX BEJIMYUH, XapaKTEpHbIC UL
Pa3IMYHBIX pa3aeiaoB (U3KUKH; COBPEMEHHBIE TPOOIeMbl (PU3UKH, MAaTEMATHKH;

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATENIbHOM paboThl cTyaeHTa. B nporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE00X0JMMOe BpeMs 1Sl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:
— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIUTEPATYPBI;

— mpopaboTKy ydeOHOro Marepuaina (1o yuyeOHOW M HaydyHOU JIMTEpaType), MOJATOTOBKY OTBETOB Ha
BOIIPOCHI, MPEJHA3HAYCHHBIX [T CAMOCTOSTEIIEHOTO H3yUCHHUS;

— MOATOTOBKY K TU(PEpEeHINPOBAHHOMY 3a4ETYy.
PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
HWHAMBUYaJIbHBIX KOHCYJIbTAlIUN



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

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

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa adpoU3KKH U JIeTaTeIbHBIX alllapaToB

Kypc: 1

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

PaszpatGoTunk: B.A. XKapos, 1-p ¢pu3z.-mar. HayK, CTapIInid HayYHbIA COTPYIHHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKu M (U3UKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HaHUS B 001acTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOITYKTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHHs AMCLUIUIMHBI «/lMHaMHUYECKHE CTPYKTYpbl B TypOyJIEHTHOM IOTPAaHUYHOM  CIIOE»

00yJarouics JTOIDKEH:

3HAThb:

- (bYH)IaMCHTaJ'ILHLIC IMOHATHA, 3aKOHBI, TCOpUU KJIaCCHUYCCKON U COBpeMCHHOf/'I adpPOAUHAMUKH

BA3KOT'O C)KUMAceMOTI'o rasa,

- TIOPSAKH YHCIICHHBIX BEJMUMH, XapaKTepHbBIC VIS PA3TMYHBIX Pa3/IeioB adpOIMHAMUKH;
- COBpEMEHHbIE TPOOIEMBI PU3UKU, MATEMATHKH;
- COBPEMEHHOE IOJIOKEHHU JIeN B IpoliieMe naeHTH(GUKAIMY HU3HYSCKUX MEXaHU3MOB 00pa30BaHUs

BO3MYILCHUH B TypOYJICHTHBIX TCUCHUSX;

- Pa3HOBHIHOCTH COBPEMEHHBIX CIIOCOOOB OSKCIEPUMEHTAIBHOTO MCCIEIOBAHUS AMHAMUKU
BO3MYILEHHUH B TypOYyJICHTHBIX TEUCHUAX U (pU3NdIeCcKre MPUHLUIIBI, HA KOTOPBIX OHU OCHOBAHBI.

yMeThb:



- abcTparupoBaTbCsi OT HECYIIECTBEHHBIX (DAaKTOPOB MPU MOJICIUPOBAHUM PEATbHBIX (PU3MIECKHX
CUTYaLUiI;
- TIOJNIB30BAaThCS CBOMMHU 3HAHHMSAMH IS pelleHHs (yHIAMEHTATbHBIX W NPUKIAJHBIX 337a4 H
TEXHOJIOTUYECKUX 3a/1a4;
- JleNiaTh TPaBHJIBHBIC BBIBOBI M3 COTIOCTABIICHUS PE3YJIBTaTOB TEOPHU M IKCIIEPUMEHTA;
- TIPOU3BOAUTH YHCIICHHBIE OILIEHKHU TI0 MOPSAAKY BEIHMYHHBI;
- JleNiaTh Ka4eCTBEHHBIC BBIBOJIBI IPH MEPEXO/IE K MPEASITbHBIM YCIOBUSIM B N3y4aeMBbIX MpoliemMax;
- BHJETh B TEXHHUECKUX 33/1a4ax (PU3MUECKOE COICPIKaHHE;
- BBIBOJIUTH OCHOBHBIC YPaBHEHUS U TIOHMMATh MX (PM3HYECKHIA CMBICI;
- 3(QEeKTUBHO HCIOIb30BaTh HMH(MOPMAIIMOHHBIE TEXHOJOTMHM M KOMIIBIOTCPHYIO TEXHUKY IS
TOCTIKCHUST HEOOXOIMMBIX TEOPETUICCKHUX U TPUKIIAJTHBIX PE3YJIBTAaTOB.
BJIA/IETh:
- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00beMa HHpOpMaIy;
- HaBBIKAMU CaMOCTOSTEIBHOM padoTHI B 1aboparopuu u MHTEpHETE;
- KyJIbTYPOH MOCTaHOBKH M MOJIETTMPOBAaHMS (PU3NUECKUX 33/1a4;
- HaBBIKAMU TPAMOTHOW OOpaOOTKH pE3yJIbTaTOB ONbBITA M COMOCTABICHUS C TEOPETUYCCKHMHU
TaHHBIMH;
- TIPAaKTUKOH MCCIIEOBAHUS U PEIICHHS TEOPETHYCCKUX U TIPUKIIAIHBIX 3a/1a4.

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

1. Bo3HukHOBeHHME TYpOYIEHTHOCTH: COBpPEMEHHbIE (U3UUYECKHE IPEACTABICHUS O Pa3BUTHH
JIAMUHApHO-TYpOYJIEHTHOTO Tepexoa.

2. Cuenapuu Jlannay-Xomnda, Prosns-TakkeHca.
3. Cuenapuu nepexojia B IOTPaHUYHOM CJIO€ Ha TUIACTHHE.

4. Teopus TUAPOAUHAMUYECKONH  YCTOMYMBOCTM W HHMKEHEpPHbBIE METOIbBI  pacuera
JAMUHAPHO-TYpOYJIEHTHOTO NIepexoa.

5. 3akonsl momobus A. H. KommoropoBa asisi onHOPOAHOH H30TPONHONM TYypOYJEHTHOCTH M MX
000011eHNS.

6. YpaHenus PeiiHonb/aca, npo0ieMa 3aMbIKaHUST M HEKOTOPBIE TIOAXOJIBI K €€ PEHICHHIO.
7. Cnabas TypOyJICHTHOCTb.

8. CoBpeMeHHOE MPEJICTABICHUE O Pa3BUTOM TypOYyJIEHTHOM IIOTPAHUYHOM CJIOE.

9. KorepeHTHbIE CTPYKTYpHI B TypOYyJICHTHOM ITOTPAaHUYHOM CJI0€

10. Monenu TypOyIeHTHBIX T€UEHUI: KOHCTUTYTUBHbBIE MOJEIH.

11. IToncerounsie MoaeH, GU3MUECKHE MOJIENIN, NUHKEHEPHBIE MOJIEIIH.

12. MeTtox MHOTHX MacuITaboB.

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

1. Acumnrornyeckuil aHanu3 ypaBHeHuil HaBwbe-Crokca naisi TeyeHMid mpu OOJIBIIMX YHCIAX
Petinonbca. YpaBaeHus: Diiepa v HOTPaHUYHOTO CJIOSI, 00JIACTH WX IPUMEHUMOCTH.

. Bonnel B norpannyHoM ciioe. BeiBox ypaBHeHus 11 BosiH ToruimuHa — [InnxTunra.
. 3-X BOJIHOBO# pe30HaHC.

. AHanmuTHUYECKUE METOIbl PELICHUs CIIEKTPAJIbHBIX 3ajad TEOPUH YCTOHUUBOCTH.

. HucneHHble METObI PELICHHUS CIIEKTPAIbHBIX 331a4 TEOPUH YCTOMUUBOCTH.

N kW

dusnueckas KapTuHa pa3BUTUS BO3MYILEHUHM B IOTPaHUYHOM CJIO€ Ha IUIACTUHE O] HYJEBBIM
YIJIOM aTaKH.

7. Henuueitnas JANMHaMHKa BOBMYH_ICHI/II\/’I B IIOTPAHUYHOM CJIOC Ha IUIACTHUHEC.
8. Hepexoz[Haﬁ 00J1aCTh. BKCHepI/IMeHTaJ'IBHBIe JaHHBIC. TeOpI/IH OMMOHCaA U ee MO,E[I/I(i)I/IKaL[I/II/I.

9. KauecTBeHHBIC CJICACTBUA U3 NPCHU3UOHHBIX SKCIICPUMCHTAJIBHBIX I/ICCJ'IGI[OBaHI/II‘/'I Typ6y.]'I€HTHOFO
MOIrpaHUYIHOIO CJI04.

10. BeiBectu ypaBHenue amns BoiaH Tosuimuna — [llnuxtusra.

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoenenus auddepeHUMpPOBAHHOIO 3auyeTra OOydaroluecs MOTYT —II0JIb30BaTbCs
NpOrpaMMOM JUCLHUIUIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypoOM, BBIYMCIUATEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

JuddepeHMpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEeBAaeMOCTH W CHa4H
3aJIaHui, WK ITyTeM OpraHu3alMy CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



