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

YTBEPKAEHO

JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: JluHamMHu4YecKHe CTPYKTYpPbI B TypOyJC€HTHOM ITOTPAaHUYHOM CIIO€

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa KOMIIBFOTCPHOI'O MOACTIMPOBAHUA

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

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

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: B.A. Xapos, 1-p ¢pu3.-MaT. HayK, CTapIIMi HAYYHBIH COTPYITHUK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl KOMIbIOTepHOro Mmozxenuposanus 05.04.2023



AHHOTANMA

JlucruiiiHa BKITIOYAaeT B ce0s M3yuyeHHe  (U3MUECKOTO MOJEIHPOBAHMS SBJICHUH, MPOMCXOMSIINX B
pa3BuUTOM TYypOYJECHTHOM IOTPAaHWYHOM clioe B pamkax ypaBHeHui HaBbe CTokca Ha ocHOBE 0000LICHHS
OOIIMPHOTO SKCIEPUMEHTAJIBHOIO MaTepuaja 00 OpraHM30BaHHBIX CTPYKTYpax — KapIMHAJIbHO HOBOTO
MPECTABICHHUS O TMHAMHKE XHJIKOCTU B TYpOYJECHTHOM MOTPAHUYHOM cjioe. V3ydeHne AMCUUIUIMHBI B TOM
qHCciIe BKJIIOYAET H3ydeHHE TypOYyJIEHTHOTO IOTPAHUYHOTO CJIOSl, ACUMITOTHYECKMH aHalIu3 ypaBHEHHUH
HaBpe-Ctokca myisi TeueHud mnpu Oonmpmmx ywcnax PeliHonbaca, ypaBHEHMH KOppensuuid W TpPOWHOE
pa3ioKeHue.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- BBEJICHHE CTY/ICHTOB B 00J1aCTh (PU3NUECKOTO MOJEIUPOBAHUS SBJICHUH, IPOUCXOAAIINX B PaA3BUTOM
TypOyJI€HTHOM TIOTpaHMYHOM cJioe B paMkax ypaBHeHui HaBee Crokca Ha ocHoBe 0000IIEHUS
OOIIMPHOTO 3KCHEPUMEHTAIBFHOTIO MaTeprana 00 OPraHUu30BaHHBIX CTPYKTypax — KapIUHAIbHO HOBOTO
MPECTABICHHS O TUHAMHKE KHIKOCTH B TYpOYJCHTHOM MOTPaHUYHOM CJIOE.

33]13‘[1/[ JAUCHUIIINHBI

- Tiy6oKoe n3y4yeHne GU3NUECKUX U MaTeMaTU4eCKUX OCHOB JTMHAMHUKH KUIKOCTH, UX MPUMEHEHHUE K
HETPUBUAJIBHBIM CIy4asM JWHAMUKH, TECTUPOBAaHHME PE3yJbTaTOB IpEAjaracMoro aHajusa,
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 MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-1 Bnaneer cucremoit ¢pyrnamentanbibix |OIIK-1.2 CrocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHWI B 00JIACTH ONBIT W PpEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAyK npoecCuoHaTbHON e TEHHOCTH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCHOHANBFHOW  NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC
Hay4YHbIC 3HaHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
OIIK-2 UmeeT Mpe/ICTaBJIeHIE 00 aKTyaJIbHbIX [U3JIOXKCHHS PE3yIbTaToB Haquoﬁ ACATEIIPHOCTH B paMKax
npo6iIeMax HayKd ¥ TEXHHKM B 0011acTH cBoel | IPO(eCCHOHAIBHON KOMMYHHKALMH

npoeCcCUOHANBHOM NesiTenbHOCTH, criocoben  |OINK-2.2 Crniocoben OLICHUBATh AKTYaJIbHOCTb
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH ucciueqoBaHUi B obmactH  cBoeil mpodeccHoHanbHOM
npodeccuoHalbHbIC 3a/1a91 JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

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

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
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 CrocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
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:

[l ¢yHDaMeHTaNbHBIC TOHSATHS, 3aKOHBI, TEOPUH KJIACCHYECKOH M COBPEMEHHOH a’pOIMHAMHKU
BSI3KOTO COKMMAEMOTO Ta3a;

[l HOpSAKH YUCICHHBIX BEIMYNH, XapaKTEPHBbIE JIsl PA3JIMYHBIX Pa3/IeNioB a3pOIUHAMUKY;

[l coBpeMEHHbIE MPOOIEMBbI (PU3UKH, MATEMATHKH;

O COBpEMEHHOE TMOJIOKEHHH Jien B mpobieMe wuaeHTH(UKAUU (QU3HUECKUX MEXaHHU3MOB
00pa3oBaHMsI BO3MYILECHUN B TYpOYJICHTHBIX TCUCHUSX;

0 Pa3HOBUHOCTH COBPEMEHHBIX CIIOCOOOB OSKCIIEPUMEHTAIBHOTO HCCICIOBAHUS JHHAMUKA
BO3MYILCHHUU B TypOYJICHTHBIX TCUCHUSAX U (PU3MIECCKHE TPUHLIUIIBI, HAa KOTOPBIX OHU OCHOBAHBI.

[J  aOcTparupoBaThCsi OT HECYIIECTBEHHBIX (PAaKTOPOB MPHU MOJCIMPOBAHUH PEaIbHBIX (PU3UUIESCKUX
CUTYaLUiI;

[J  [ONMb30BaThCs CBOMMHU 3HAHUSMH ISl pelieHus (QyHIAaMEHTAIbHBIX W NPUKIAAHBIX 3ajad |
TEXHOJIOTMYECKUX 3a/1a4;

[l nenaTh NpaBUIIBLHBIE BBIBOJBI U3 COITOCTABJIECHMSI PE3YABTATOB TEOPUH U SKCIIEPUMEHTA;

[J npou3BOAMTH YUCIECHHBIE OLIEHKU 110 NOPSAKY BEJIUUYHHBI;

[J nenarh Ka4eCTBEHHBIC BBHIBOABI PH MEPEXO/IE K IMPEACTIbHBIM YCIOBUSIM B U3y4aeMBIX MPodeMax;
[l BHIETh B TEXHHUYECKHUX 3a/1auaX (PU3HMUECKOE COACPIKAaHHE;

O OCBaMBaTh HOBBIE MPEIMETHBIC OOJIACTH, TEOPETHYECKUE IOAXOAbI M 3KCIEPUMEHTAIIbHBIC
METO/IUKY;

[J BBIBOIMTH OCHOBHBIE YPaBHEHUS U MOHUMATh UX (PU3UUYECKUI CMBICI;

O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHUECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJIAJIETh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;

[/ HaBBIKAMH CaMOCTOSITEIBHOW paboTHI B 1abopaTopuu u MHTEpHETE;

[l KyJnbTYpO# HOCTaHOBKU M MOJEIMPOBaHUs (U3MYESCKUX 3a/1a4;

[l HaBBIKAMU TPAaMOTHOW OOpaOOTKM pE3yIbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMHU;

[] MpaKTUKOM UCCIEOBAaHUS U PEIICHUS] TEOPETUICCKHUX U IPUKIIAJIHBIX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 TypOyneHTHOCTb CUIIbHAS U crabas 2 2
TypOyneHTHBI  MOTpaHUYHBIA  CIIOH,
2 OkcniepuMent, Hcropudeckuit  00630p 2 1
CTPUKHU, OEPCTHI, INMUIBKH
ACUMNTOTHYECKUN aHAJIU3 ypaBHEHHM
3 HaBpe-Ctokca s TeyeHMH — 1pH 2 1
Oonpiux ynciax PeiiHonbaca
4 Teopuss momoOust u ee  pa3BUTHE 3 1
Bapenbmnarrom
5 Hucrniepcust BOJIH, paclagHblil CIEKTD, 3 |
3-w pe30oHaHC
MeTtonel  YMCIIGHHOTO  ONpEHAEeICHHUs
6 XapaKTePUCTUK BOJH B MOTPAaHUYHOM 3 2
cioe




Henuneiinoe YpaBHEHHE JUISL

7 CHEKTpalbHbIX amImuTyn. OIHOMOIOBOE 2 2
npuOIMKEHUE, MaJIblil TapamMeTp

3 VYpaBHeHus s koppenmauuid. TpoiiHoe 4 2
pa3ioxeHue

9 Meton MHOTHMX MaciiTaboB. YpaBHEHHE 3 |
IUI KOTEPEHTHOM CTPYKTYPHI

10 BoiBogpl M3 MONYy4YEHHBIX YpaBHEHHI. 3 1
Macmtabsl myabcamnuii o BpeMeH!
CoBpeMeHHbIE TEOPUH pa3BUTOrO

1 TypOyseHTHOTO IorpaHudHoro cinost RNG 3 1
—  Teopuu, oOTekaHue  oOparHOMH
CTYICHBbKH

Hroro yacos 30 15

Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 ygac., 1 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. TypOyneHTHOCTh CHIIbHAS U citabast

leomeTpust ¥ ee MHKCHEPHBIC MPWIOKEHUsI B HAyKe W MPOM3BOICTBE. 3a/Jaud M MPEAMET Kypca.
Crioco0Osl ipezicTaBiIeHUst TeoMeTprueckux 00bexToB B CATIP.

2. TypOyneHTHBIM MOTpaHWYHBINA CIIOW, DKcriepuMeHT, Mcropuueckuii 0030p CTpHKH, OEpCTHI,
HITHIBKH

MeTopl KOHCTPYUPOBaHUS KpUBBIX. MHTEepnonsuuonHsie nonuHomsl Jlarpanxka, Hetotona, Opmura.
[TapameTpuueckue ciaitasl, KpuBsie Deprioccona u besne, B-crinaitasr, NURBS.

3. AcuMnroTH4eckuii aHanu3 ypaBHeHwi HaBbe-CTokca JUisi TEUEHWH NpU OONBIIMX YHCIaX
PeitHonbaca

OcCHOBHBIE TE€OMETpPHYECKHE 3ajaud JUIsl KpuBBIX. Pacder nud¢epeHIualbHBIX XapaKTEePUCTHK.
JluHamMHu4ecKre XapaKTepHCTHUKH KPHUBBIX. ODKBHIMCTaHTA. [lepecedyenus kpuBbix. Orubaromas K
ceMeicTBY KpuBBIX. PaccrosHue oT Touku 10 KpuBoil. PaccrosiHne mexay kpuBbiMH. ComnpsiKeHue
KpUBBIX.

4. Teopus ogodus u ee pazBuTHe bapenonarrom

AHanu3 MIaAKOCTH KPUBBIX. MeToasl CriiakuBaHUs. AHaIM3 DIAAKOCTH KpPUBOW, 3aJaHHOU
TabnuyHo. CrakKuBarollas amnmpoKCHMalys HapaMeTpUdecKux ciutaiiHoB. OTpaboTka KpHBOM B
MHTEPAKTUBHOM PEXHME.

5. lucnepcus BOJIH, pacnaiHbli CIEKTP, 3-W PE30HAHC

Metoasl Maremarmdyeckoro onucaHus noepxHocTe. IloBepxHoctm KyHca wu  Toppona.
[Mapamerpuueckuii OukyOmueckuii crutaiiH. CoctaBHble moBepxHOocTH @eprioccona u besbe.
B-crutaiinoBass 1 NURBS - nosepxnoctu. OtpaboTka M COIacoBaHHWE KapKaCHBIX KPUBBIX JIs
[IOCTPOEHUS IIOBEPXHOCTHU. YCIIOBHUS CONPSKEHUS IOBEPXHOCTEN

6. MeTo/ibl YHCIIEHHOTO OIIPENIEJIEHUs XapaKTEPUCTUK BOJIH B IOTPAHUYHOM CJI0€




CriakuBaronias — anmnpokCHUManusi [Opu  TaONMWYHOM  3aJaHuu  mnoBepxHocTH. DacerHas
anmIpOKCUMAITHSI.

7. HenuHeiiHoe ypaBHEHHE U CIEKTPAJIbHBIX aMIuUTyd. OJHOMOIOBOE NPUOIMKEHUE, Mablid
napamerp

OcHOBHBIE TeOMETpHYECKHE 3ajaud A noBepxHocTed. Pacuer muddepeHnmanbHbx u
METPUYECKUX XapaKTepUCTHK. [lepecedeHre MOBEPXHOCTH C pa3IMYHBIMH T'€OMETPHUYECKHUMHU
obwvexTamu. [Ipeoonenne CUHTYISIPHOCTEH B 3a/1aue TepecedeHusl. DKBUINCTAHTHbIE TIOBEPXHOCTH.
ConpsikeHUs1 K KOMIIO3ULIUSIM TIOBEPXHOCTEH.

8. ¥YpaBHeHus ana koppensauuil. TpoliHOe pa3noxeHue

Maremarndyeckue acleKkThl MpOrpaMMHpOBaHusl 0OpaboTKM moBepxHocTed Ha craHkax c YIIV.
[MnanupoBanne TpaekTopuu o00paboTku. [locTpoeHHME KBa3WIKBUAMCTAHTHOH IMOBEPXHOCTH
MEpPEeMEIICHNSI TEOMETPUYECKOr0 LIEHTpa HMHCTpyMeHTa. Tpaekropusi 00pabOTKM B YCIOBHSX
orpannuennit. CiocoObl obecrnieueHus 6e31eeKTHO 00paboTKH COCTABHBIX TOBEPXHOCTEH.

9. MeTtoj MHOTHX MacIiTaboB. YpaBHEHHE JJIs1 KOTEPEHTHOU CTPYKTYPbI

l'eomerpuueckoe obecrieueHrne aaaWTHUBHBIX TexHONOTWH. llocnoliHoe neneHne reoMeTpuyuecKon
Mozenu oObekTa s 3aJaHHOro HampasieHus. DopMupOBaHHE TPACKTOPHH CKAaHHUPOBAHMS
BBIJICJICHHOTO CJIOsI (IITPUXOBKA, CIIMPaJIb, C KOHTYPHOU 0OBOJKOH, 110 Ia0I0HY).

10. BriBOaBI U3 OINYYECHHBIX YpaBHEHUH. MaciuTaObl MyJabCcalyii 0 BpeMEeH!

OCHOBBI M3MEpEHHsS  CJIOKHBIX  COCTaBHBIX  IIOBEpXHOCTEHl  HAa  NPOrpaMMHUPYEMbIX
M3MEpUTENbHBIX MamuHax. COBMEIIEHHE pe3yJabTaroB 3aMepa C MaTeMaTHYeCKOH MOIEIBIO
nsMepsiemoro m3nenus. Onmbka 6a3upoBanus. OnieHKa 00beMa H3MEPEHUI JUIST BBISIBICHUS OITUOKH
OazupoBaHus. PazjeneHue NOrpemIHOCTEH HM3TOTOBICHHON MOBEPXHOCTH C a’dpOAWHAMUYECKOU
npodWIMpPOBKO. MeTofrKa W3MEPEHUs] TMOBEPXHOCTEH € adpoAMHAMHUYECKOW TPOPUIUPOBKON
(KpBLJIO, JIOMACTh BUHTA, JIONATKA BEHTHJISITOPA WM Ta30TypOMHHOTO JBHTATEIIs).

11. CoBpeMeHHBIE TEOpUH pPa3BUTOTO TYypOyJIeHTHOro mnorpanuyHoro ciosi RNG — Teopuw,
oOTekaHne 0OpaTHON CTYIEHbKH

ITpeoOpa3zoBanue reoMeTpUYECKUX OMHMCAaHMH (MacIITaOMpOBAHUS, CIOBUI, BPAICHUS, OTPAKEHHS,
nepenoc). Ksarepuuonsl. O000mennas Marpuua npeodpasosanus. [Ipoekunu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYyKOBasi CHCTEMa, IKPaH).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. TeopeTrueckue OCHOBBI METO/IOB ONPEICIICHNS B TIOJIETE JIETHBIX XapaKTEPUCTUK CaAMOJIETOB.
[Tpumenenue Teopun nmomodus [Tekcr] : [yued. mocodue s By3oB] / M. A. Taiiigr .— M. :
Mammunoctpoenue, 1983 .— 128 c.
2. JleTHbIC UCTIBITAHUA CaMOJIETOB U 00padoTKa pe3yabraToB ucnbiTanui [Tekcr] : yue6. mocobue s
By30B / 1. M. ITamkoBckuii, B. A. Jleonos, b. K. [TorutaBckuii .— M. : MammHoctpoenue, 1985 .—
415 c.

JomnonHutensHas auTeparypa



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

2. KomnproTepHOE MOJIEIMPOBAHKE 3a/1a49 MEXaHHUKH monera [ Tekcr] : yue6. mocobue aiis By3oB / 0. A.
3aBepuiHeB ; M-Bo oOpa3oBanus U Hayku PD, Mock. ¢pu3.-TexH. uH-T (roc. yH-T), JIeTHO-Hccnen. nH-T
um. M. M. I'pomoBa .— M. : MOTH, 2013 .— Y. 1 : Beenenue B MmaTemMaTuueckue Metoasl. - 2013. -
218 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MYJIBTUMEIUNHBIE TEXHOJIOTHH, BKIIIOYAs IEMOHCTPALIUIO MPE3EHTALIUN.
9. MeTogu4yeckue yKkazaHHA /151 00y4aI0IIMXCS M0 0CBOEHUIO TMCIHUIJIMHBI (MOXYJIsl)

Crynent, m3ydammuil Kypc «JuHamuueckue CTPYKTYpbl B TypOYJIEHTHOM MOTPAHUYHOM CIIOEY,
JIOJDKEH C OHOM CTOPOHBI, OBJIAAETh OOLIMM MOHSITUHHBIM amnapaToM, a ¢ IPyroil CTOPOHBI, AOJIKEH
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MIPAKTUKE.

B pesynbrare u3ydeHHs TUCHHUIUIMHBI CTYAEHT JIOJDKEH 3HATh (pyHJaMEHTaJbHBIC MOHSTHS, 3aKOHBI,
TEOpPHU KIACCUYECKOW M COBPEMEHHOW (DM3WKHM; MOPSIKUA YHCICHHBIX BEJIUYUH, XapaKTEPHBIC LIS
pa3MYHBIX pa3/ieioB (U3UKH; COBPEMEHHBIE TPOOIeMbl (PU3UKH, MATEMATHKH;

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca IpUBEAeHO MUHUMAIILHO HE00X0AUMOE BpeMsl I padOoThI CTy/IeHTa HaJ TEMOU.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— MpopaboTKy ydeOHoro marepuaia (o y4eOHOW M HaydHOW JIUTEpaType), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, MPEJHA3HAUYCHHBIX JUI CAMOCTOSTEIEHOTO H3yUCHHUS;

— TMOJITOTOBKY K UG GEPEHIIUIPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTy/IeHTa OCYIIECTBIsAEeTCS B Qopme
WHJIUBUTyaJbHBIX KOHCYJIBTAIIUH



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kageapa KOMIIBIOTEPHOTO MOJIEINPOBAHUS

Kypc: 1

KBaJIMpUKALUS: MarucTp

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

Pa3zpatGoTunk: B.A. Xapos, 1-p ¢pu3.-mMat. HayK, CTapuINii HayYHbIH COTPYIHUK



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 MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BAaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC
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 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHN B obmactu cBoel mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.1 NmeeT npeacTaBieHne O 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 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIlK-4.2 CrnocobeH TpuUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
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 u3yueHHs AMCLUILIMHBI «/lMHaMHUECKHe CTPYKTYpbl B TypOyJIEHTHOM IOTPAaHHYHOM  CIIOE»

00yJarouics JTOIDKEH:

3HAThb:

[ (I)YH,Z[aMCHTaJIBHBIC NOHATUA, 3aKOHBI, TCOPUU KJIaCCUYCCKOM M COBpeMeHHOI\/’I A3pOANHAMUKHN

BA3KOT'O C)KUMAceMOTI'o rasa,

[] MOpSIKY YMCIICHHBIX BEJIMYHMH, XapaKTePHbIC JIsl Pa3JIMYHBIX Pa3lIelIOB adPOAUHAMUKH;
[J coBpeMeHHbIEC IPOOIEeMbI PU3NKH, MATEMATHKH;

O COBPEMEHHOE TIOJIOKEHUU el B mpolieMe wuAaeHTHU(UKAUMU (PU3MUECKUX MEXaHHU3MOB
00pa3oBaHMsI BO3MYILECHUH B TypOyJICHTHBIX TEUCHUSX;
O Pa3HOBHIHOCTH COBPEMEHHBIX CIIOCOOOB JKCIIEPUMEHTAIBHOTO MCCIEIOBAHUS TUHAMHUKH

BO3MYILEHHUH B TypOYyJICHTHBIX TEUCHUAX U (pU3NdIeCcKre MPUHLUIIBI, HA KOTOPBIX OHU OCHOBAHBI.

yMeThb:



[J  abcTparupoBaThCsi OT HECYIIECTBEHHBIX (AKTOPOB MPH MOJCIUPOBAHUH PEATbHBIX (U3NUYECKHX
CUTYALUii;
0 M0JIH30BAThCSl CBOUMH 3HAHHMSMH JUIS pElieHUs] (yHIaMEHTAIBHBIX W TPUKIATHBIX 33134 U
TEXHOJIOTHYSCKHX 3a/ad;
[l ngenaTh MpaBUIIbHBIE BHIBOJIBI U3 COMTOCTABICHHS PE3YAbTaTOB TEOPHH U IKCIIEPUMEHTA;
[J mpou3BOAUTH YUCJICHHBIC OLIEHKHU O MOPSAIKY BEITUYUHBI;
[J nmernarh Ka4eCTBEHHBIC BBIBOJBI IPH MEPEXO0JIE K MPeAeTIbHBIM YCIOBUSIM B H3y4aeMBIX MPOoOIIeMax;
[] BHUIETh B TEXHUYECKUX 3a7a49aX (PU3UUECKOE COACpKAHUE;
0 OCBaMBaTh HOBBIC MPEIMETHBIC OOJIACTH, TEOPETHYECKUE TOAXOAbI M OIKCIEPUMEHTAIIbLHBIC
METOIUKHU,
[J BBIBOJIUTH OCHOBHBIC YPaBHEHUS U IOHUMATh UX (U3NYCCKUI CMBICT;
0 3¢ exTHBHO MCHOIK30BaTh WH(GOPMAIMOHHBIE TEXHOJOTHH W KOMIBIOTEPHYIO TEXHUKY ISt
JOCTHKEHHUSI HEOOXOTUMBIX TEOPETHUECKUX U PUKIIAJHBIX PE3yIbTaTOB.

BJIA/IETh:
[] HaBBEIKAMHU OCBOCHHS OOJBIIOr0 00bhemMa HH(popMaInu;
[J HaBBIKAMHU CAMOCTOSITEIILHOW paboThI B Taboparopun u MHTEpHETE;
[ KyapTypoi OCTAaHOBKH M MOJCTUPOBaHUS (YU3HUECKHUX 33]1ad;
0 HABbIKAMH TPaMOTHOW 00pabOTKH pe3yNbTaToOB OIBITA W COIMOCTABICHHSI C TEOPETHUYECKUMHU
JIAHHBIMU,
[l TpaKTUKOW MCCIEIOBAHUS U PEIICHUS TEOPETUUECKUX U MPUKIAIHBIX 33]1auy.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

1. Bo3HukHOBeHHE TypOYJICHTHOCTH: COBPEMEHHBIE (HU3NUECKUE TMPEICTABICHUS O Pa3BUTHU
JAMUHAPHO-TYpOYJIEHTHOTO NIepexoa.

2. Cuenapuu Jlanaay-Xonda, Prosns-TakkeHca.
3. Cuenapuu nepexoza B IOrPaHUYHOM CJIOE Ha TUIACTHHE.

4. Teopus TUAPOJUHAMUYECKON  YCTOMYMBOCTM W HMH)KEHEpPHBIE METOABI  pacyeTa
JIAMHUHApHO-TypOYIIEHTHOTO Tepexoa.

5. 3akonel momobus A. H. KommoropoBa s OZHOPOTHOW HM30TPOMHON TYpOYJIEHTHOCTH W HX
0000111eHuSI.

6. YpaBHenus PeiiHonbpaca, nmpo0ieMa 3aMbIKaHUSI M1 HEKOTOPBIE TIOAXO/IBI K €€ PELICHHIO.
7. Cnabast TypOyJICHTHOCTb.

8. CoBpeMeHHOe MpeCTaBIeHUE O PA3BUTOM TypOYJCHTHOM MOTPAHUYHOM CJIOE.

9. KorepeHTHbIE CTPYKTYpHI B TypOYJIEGHTHOM IOTPAaHUYHOM CIIO€

10. Mogenu TypOyJaeHTHBIX T€UCHUN: KOHCTUTYTUBHBIE MOJICIIH.

11. Ilogcerounsie MoaeH, GU3NIECKUE MOJIEIN, HHKEHEPHBIE MOJICIIH.

12. Metoa MHOTHMX MacIITa0OB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Acumnrornueckuid aHanu3 ypaBHeHmid HaBbe-CTokca Juis TedeHHMH INpH OONBIIMX 4YHCIaX
Pefinonbaca. YpaBaenus Disiepa v HOTPaHUYHOTO CJIOSI, 00JIACTH WX IPUMEHUMOCTH.

. Bonnbl B morpannyHoM cioe. BeiBon ypaBHenus aiist BoaH TommmuHa — Hnuxtunra.
. 3-X BOJIHOBOM pE30HaHC.

. AHanmUTHYECKHE METOIbl PELICHUS CIIEKTPAIBbHBIX 3a7jad TEOPUH YCTOHUNBOCTH.

. HucneHHbIE METOBI PEIICHHUS CIIEKTPANBHBIX 337a4 TECOPHUH YCTOMUYHUBOCTH.

AN kLN

dusnueckas KapTUHa Pa3BUTHs BO3MYILICHHH B MOTPAaHUYHOM CJIO€ HA IUIACTHHE MMOJ HYJEBBIM
YIJIOM aTaKH.

7. HenuHelinas nMHaMUKa BO3MYILEHHUI B IOTPAHUYHOM CJIOE€ Ha IIACTHHE.
8. Ilepexomnast o0nacTb. JKCHIepUMEHTANIbHBIE TaHHbIC. Teopust DMMOHCA U €€ MOTUPUKAIIHH.

9. KauecTBeHHBIE CIEACTBUS M3 MPELUU3NOHHBIX 3KCIEPUMEHTAIBHBIX UCCIEIOBaHUN TypOyJIEeHTHOTO
[TOTPaHUYHOTO CIIOSL.

buier 1
BriBectu ypaBHeHue 11 BosH Tommuna — Hnuxtunra.



buner 2
Onwucars HEMMHEWHYIO IMHAMHUKY BO3MYIIICHUH B MOTPAHUYHOM CJIO€ B TUIACTHHE.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO 8§ OamioB - BBICTaBIIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS HAa NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT INPUMEHATH MOJydYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIEeTBOpUTENbHO 4 Oamya - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHHUs JIOTHYECKON MOCIIeI0BATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOpUTENbHO 3 Oajla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3po3HEHHBIH XapakTep 3HAHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIeH YacTH
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0ayml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune omuOKy B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

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

Bo Bpems mnpoBenenus aunddepeHUIHpPOBaHHOTO 3adeTra OOydalolIMecsi MOrYT IOJb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPON, BBIYMCIUTEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKYIIEH YCHEeBAEMOCTH U CHAYH
3aJIaHui, WK ITyTeM OpraHu3alM1 CIIELHAIBHOTO OIIPOca, IPOBOIUMOTIO B YCTHOH (hopme.



