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AHHOTANMA

Hucuunnuna "TpaHcnopTHele mpoLeccsl B OpraHuzMme" H3ydaeT MeXaHM3Mbl M 3aKOHOMEPHOCTH,
o0ecrieunBaoIe IMEPEeMENICHNE BEIIEeCTB M JHEPrHMHM BHYTPH JKUBBIX OpraHm3MoB. B pamkax Kypca
paccMaTpuBaIOTCS OCHOBHBIE BHABI TPAHCIOPTHBIX MPOLECCOB, BKItouas Iu(Qy3ut0, 0CMOC, aKTHBHBII
TpaHCcHopT U 3HA0uNTO3. Ocob0e BHUMAHUE yIENIsIeTCsl POJIN KJICTOUYHBIX MeMOpaH, X CTPYKType U (QyHKIUH

B IIpoIiecce 0OMEeHa BEIIECTB.
1. leau u 3apauu

Meap AUCUMNIMHBI

- OCBOEHHUE COBPEMEHHBIX METOIOB MOCTPOEHHS U PeaIN3ali MOJIEIEN TPAaHCIIOPTHBIX MPOLIECCOB B
OpraHu3Me YeioBeKa, Mojelieii TeueHus: OMOIOTHUECKUX JKUIKOCTEH.

3agauu AU CHUILIHHBI

- q)OpMI/IpOBaHI/Ie Y CTYACHTOB TCOPCTUYCCKUX 3HAHUU H MPaKTUYCCKUX HABLIKOB pa3pa60TKH
MaTEeMaTH4YeCKUX MOJICJICH M YHCIICHHBIX AJITOPUTMOB, MCIOJIB3YCMBIX NIPHU OIMCAHHUU TPAHCIIOPTHBIX

MMpoHecCCOB B OpraHU3Me

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamnax ero >KU3HEHHOTO LKA

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAyuyHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXUIAEMbIE pe3yJbTaTbl UM BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTar
AESATEeIbHOCTH M ITAHMUPOBATh MOCIIEIOBATEILHOCTD IIaroB
s JAOCTIDKCHUS JaHHOTrO  pesynbrarta. Dopmupyer
WiaH-TpaduK peanu3alyd IPOEKTa B LEIOM M IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB IMpOEKTa, obecreynBarh paboTy KOMaH[IbI
HEOOXOIUMBIMU PeCypcaMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
HAyYHBIX 3HAHWH B 00JIaCTH HH()OPMATHKU U
BBIYMCIIUTEIBHON TEXHUKN

OIIK-1.1 3maer w® cHocoOGH  HCIONB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTallbHbIC
HAyYHbIC 3HAHUS ¥ HOBBIC HAyYHBIC TPUHIMITBI U METOJBI
WCCIICZIOBAHUH B 001aCTH MHPOPMATHKH W BEIYMCITUTEIBHOM
TEXHUKHU

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUA B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TPU  pEIIeHHHM 3agad  Mpo(dhecCHOHATIBHOM
NesITeTbHOCTH

ATTY, 4~ -~

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




ULLK-4 CIIOCOOEH YCIICIIHO PEean30BbIBaTh
pelIeHne MOCTaBIeHHON 3a]]auu, IIPOBECTH
aHaJIM3 Pe3yNibTaTa U MPEeACTaBUTh BHIBOAbI,
MPUMEHSISl 3HAHWSI ¥ HABBIKA B 00JIacTh
MAaTE€MaTUKH, €CTECTBEHHBIX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 Crniocoben MPUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeHHs IIOCTaBICHHON 3a4a4u, (POPMYIIUPOBAHNUS BEIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3yJIbTaTOB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIlK-4.4 CrnocobeH aHamu3upoBaTh MNPOQPECCHOHAILHYIO
MH(OpPMAINIO, BBICIATh B HEH TNIaBHOE, CTPYKTypHpPOBATh,
ohOpMIIATH M TPENCTABIATH B BHAC AHAIUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMH BHIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-5 Crioco0eH U roToB K
podeCcCHOHAIILHOMY POCTY U PYKOBOJICTBY
KOJUICKTUBOM B 00JIAaCTH WH(MOPMATHKH U
BBIYMCIIMTEIILHON TEXHUKH, TOJICPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

HaBBIKOM
cepe  cBoeit

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TENILbHOCTH

PYKOBOJICTBA  MAaJIbIM
npodeccroHaIbHON

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

OIIK-54  Cnocoben  ocymecTBiATh  3ddekTuBHOE
yhnpaBieHHe pa3paboTKOH  MPOrpaMMHBIX ~ CPEICTB U
HPOEKTOB

I1IK-3 Bnazneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOIECHUAMH U
JOKJIaJIaMU YCTHOTO, MIUCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPEe/CTaBICHNS MaTepHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IMK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI M0 TEME HAy4HOU
pabotbl

[IK-3.3 MMeerT mpakTHYECKUH OMNBIT Y4acTHsl B HAay4HBIX
CTyA€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTy Mpo(heCCUOHATBHOM IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanW3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB U
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 VYMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO O0ecHnedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAYYHOU M
npo¢ecCHOHANIBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

- IPUHLIUIIBI HIOCTPOEHUS MOZIEJIEH TPAHCIIOPTHBIX IIPOLIECCOB B OPraHU3ME YelIOBeKa.

YMETb:

- IPUMCHACH MOJIYYCHHbBIC 3HAHUA UIA aHAaJIM3a o0BbeKTa HCCJICOJOBaHUs].
- BBI6I/IpaTB KOppeKTHBIﬁ MCTOJ UCCIICAOBAaHN, BKIIIOUAS KOMIIBIOTCPHOC MOJACIIMPOBAHUC.

BJIAJIETh:

- YMCHHCM CTaBUTb U PpCHIATbL THUIIMYHBIC 3aJa4u MCXAaHUKU OHOJIOTHYECKHUX )KPII[KOCTC;I C
HCIIOIh30BAHNEM 0a30BBIX JUCIHUIUIAH BBICIIEH MaTeMaTUKU U I/IH(I)OpMaTPIKI/I, a TaKke CIOCOOHOCTH
AHAJIM3UPOBATE NOCTOBCPHOCTH IIOJYUYCHHBIX PC3YJIbTATOB C TOYKH 3PCHHUA (I)I/I3I/IKI/I, MATCMAaTUKH H

(u3NONIOTHH.




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

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Opranusm Kak KOMITapTMEHTHas 3 7
cucreMa

MonenmupoBanue  TUM(OJMHAMHUKH B
2 TUMQPaTHIeCKIX cocyaax u 4 8
TMM(aTHIECKHX y3i1ax

MogenupoBanre  TeMOAMHAMHKH U
3 pECIUPATOPHONA CUCTEMBI B OTHOMEPHOM 4 8
Y TOYEYHOM MPUOTMKEHUSIX.

MogennpoBaHue TpaHCIOPTAa BELIECTB,
PacTBOPEHHBI X B KPOBH.

MonenupoBaHusi TpaHCIIOpTa KHCIOpoJa
5 W YDIEKHCIOr0 raza ¢ y4eToM 4 8
PETYJIATOPHBIX CUCTEM OpraHn3Ma

Pore  TpaHCHOPTHBIX NPOIECCOB MpPH

6 3 7
pocTe OITyXOJIH.

7 MonenpoBaHue pocTa OMyXOlH ¢ 4 7
Y4eTOM aHTHOTeHE3a.
MopnenupoBanue TpaHCTIIOpTa

8 JIEKapCTBEHHBIX MIpernapaTroB npu 5 8
Teparnuu OMyXOJH.

Hroro wacos 30 60

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3zesiam)
Cemecrtp: 3 (OceHnwii)
1. Opranusm Kak KOMIapTMEHTHasl CUCTeMa

KommaprmenTabie cuctemsl. JInHelHbIe W HenWHEHHBIE Mojenu Ha ocHoBe OJIY u ypaBHeHHU C
3anaszipiBaHreM. [IpsMbie W oOpaTHbIE 3aJadll MOJEIMPOBAHMS TPAHCIOPTa B KOMITAPTMEHTHBIX
cUcTEMAaX.

2. MopenupoBanue TuMPOAMHAMUKY B JIMM(PATHYECKUX COCYyAaxX U TUM(PaTHIeCKUX y3Jax

Teuenne numbbsl B OTAETBHBIX JUM(paHrMoHaX M JUMQaTHdecKux cocynax. HombmepHble U
KBa3MOAHOMEpPHBIE MoAenu JuMpoanHAMHUKH. TedeHue JuUM(BI B  CHCTEME KOHAYHTOB
mumdarndecknx y3ioB. Yucno Ilexne. MonenupoBanue ¢uiasrpanuu  auM(sl B JIUMEPATHYECKUX
y3nax. 3akoH Jlapcu. ConpsbxeHne ¢ KpoBeHOCHOW cucteMoii. YpasHenue Crapnunra. HeiipocereBas
MOJIETIb.




3. MopnenupoBaHue T€MOAMHAMHMKM M PECHHPATOPHOM CHCTEMbI B OJHOMEPHOM M TOYEYHOM
MPUOITMKEHUSIX.

OpHoMepHbIE CEeTeBble MOJAENM TEUeHWH KpPOBH M BO3AyXa B COCYAHCTOH CeTH W B
TpaxelHo-OpoHxuanbHOM JepeBe. OcpeqHeHHbBIE 110 00bEMY THHAMHYECKHE MOJICIH alTbBEOJIIPHOTO
00beMa ¥ OTJIENIOB KPOBEHOCHOW CHCTEMBI

4. MoznenupoBaHHe TPAHCIIOPTA BEILIECTB, PACTBOPEHHBI X B KPOBHU.

OnHoOMepHas MOzieb KOHBEKTUBHOTO U JU((y3HOHHOTO nepeHoca. YueT IBMKEHHS SPUTPOLUTOB.
Oco0GeHHOCTb TPAHCIIOPTA BELECTB PUTPOLIUTAMHU.

5. MozenupoBaHHsl TPaHCIIOPTa KUCIOPOAA M YIIEKHUCIIOTO Ta3a C yYETOM PEryISTOPHBIX CHCTEM
opraHusma

VYpaBHeHus OanaHca KHCJIOPOAA M YIIICKUCIIOTO ra3a B KPOBH.

Vuer BAMSHHSA IEHTPAJIBHOTO W NEPUPEPHUECKOTO PETYIATOPOB Ha IapaMeTphl JIETOYHOM
BEHTUJISILUU U CPENHAN KPOBOTOK. MoJIeIMpOBaHUE YCIOBHH TMIIOKCHH U THIIEPKAITHUY.

6. Postb TpaHCTIOPTHBIX MPOLIECCOB IIPH POCTE OIYXOJNH.

Mopaenu pocTa OMyXoJid Ha OCHOBE OOBIKHOBEHHBIX TU((dEpeHIHATBHBIX YPAaBHEHUN U ypPaBHEHHI B
YaCTHBIX NMPOU3BOAHBIX. MOJETh MHOTOKJIETOUHOTO OIyX0JIEBOTO chepornaa. MUKPOIMPKYIATOPHAS
cetb. CpaBHEHHE MOIXOJOB K Y4YETy TPaAHCIOpPTa KHUCIOPOAA, TNIIOKO3bI M BBHICOKOMOJIEKYIISPHBIX
COEIMHEHUN IIPU

7. MonenupoBaHue POCTa OIYyXOJIU C YYETOM AHTHOT€HERA.

8. MogenupoBaHue TPaHCIOPTA JEKAPCTBEHHBIX IIPENapaToB IIpU TEPaIUU OIIyXOJH.

Ponb TpaHcnopTa nmpu XMMUOTEpAIIMU U paguoTepaniu onyxond. MoaenupoBanue a¢dexra 3axpara
U yIOepKaHUS B OIYXOJIM [UId BBICOKOMOJIEKY/SIDHBIX MOJEKYl M HaHodactul. OmnucaHue
TPaAHCIIOPTHBIX MIPOLECCOB MPHU MOACTUPOBAHUHA KOMOMHUPOBAHHON TEPAIUU OITyXOJH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopust IS IPOBEACHHS JIEKIIMOHHBIX 3aHATHIH, KOMIIBIOTEP C TPOCKTOPOM, MapKepHast
JOCKA.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Mexanuka kpoBooOparienus [ Texcr]/K. Kapo, T. [lexanu, P. llporep [u ap.] , -M., Mup, 1981
®onp auTeparypsl 6a30B0i Kadeapsl:
1. Vassilevski Y., Olshanskii M., Simakov S., Kolobov A., Danilov A. Personalized Computational
Hemodynamics. Models, Methods, and Applications for Vascular Surgery and Antitumor Therapy.
Academic Press, 2020, 280 p.
2. JlaiitgyT, E.H.SIBnenus nepeHoca B xxuBbix cucremax [Tekct] : buomen. acmekTsl nepenoca
KoJuecTBa JIBMxkeHus: U Macchl / O.[!] Jlaitrdyr ; Ilep. ¢ anmi. kana. texs. Hayk JI.U. Turomupa n
kauz. ¢puz.-mart. Hayk E.H. Tumuna ; [lox pea. u ¢ npeaucn. a-pa ¢us.-mat. Hayk B.C. Mapkuna. -
Mocksa : Mup, 1977. - 520 c. : un.; 22 cMm.

JomnonHurensHas aureparypa



1. ®uznonorus yenoseka [Texct] = Human Physiology : B 3 1. T. 3 : yueOHuk juis By30B / mox pen. P.
Imwunra, I"Tesca ; mep. ¢ anrn. H. H. Anunosa [u ap.] .— 3-e uzn. — M : Mup, 2005 .— 228 c.
®onp nuTeparypsl 6a30B0i Kadeapsl:

1. OcuoBbl 6noxumuueckoil nuxenepuu [Texct] = Biochemical engineering fundamentals. B 2 4. Y.
1/[1x. betinu, J1. Onnwuc , -M., Mup, 1989

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTEepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[epeveHs JUIIEH3MOHHOTO U CBOOOIHO paclpoCTpaHsIeMoro mporpaMmMHoro odecredenus: Julia,
MATLAB (unmu Octave), PyCharm (0o apyras cpena anst Python), SimVascular, C+/ Python

9. MeToauyeckue yKazaHusi AJis1 00y4arOLMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

OOydeHue MO MUCHMIUIMHE TPEINojiaraeT M3ydyeHHWe Kypca Ha ayJAWTOPHBIX 3aHATHSAX (JIEKIUH U
MPAKTUYECKUE 3aHSITUSI) M B XOJIE CAMOCTOSTENIbHOW PaboThl cTyeHTOB. O0ydaromumcs HeoOXoauMo
O3HAaKOMHTBECSI C COACp)KaHHEM padodell mNporpaMMbl JUCHUILIMHBL, C IEISIMA M 3aJadaMu
JMCLHMIUIMHBL, €€ CBA3SIMH C JPYTHMH JTUCHUIUIMHAMYI 00pa30BaTeIbHON NPOrPaMMbl, METOJHYECKUMH
pa3paboTKaMu 110 JaHHOW JTUCIHTUINHE.

[Tony4enue yrryOneHHBIX 3HAHUI 110 N3y4aeMOi JUCHHUIUINHE JOCTUTACTCS 32 CUET JIOMOIHUTEIIBHBIX
94acoB K ayIUTOPHOH paboTe CaMOCTOSTENbHOW paboThl cTyneHToB. OOyJaronmecs MOTyT YCTaHOBHTh
AJICKTPOHHBII JIMAJIOT C TIPETIOIaBaTeIeM, BBIIOIHATH IIOCPEICTBOM HETO KOHTPOJIBHBIC 3aaHHUs.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBAaHUS B reo(hU3UKe U

onomareMaTHKe
Kypc: 2
KBaTuuKanus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
HccienoBaHui B 00macT MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 Crniocoben MPUMEHSTh 3HAHHE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OIICHKH TIOJIyYCHHBIX Pe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTABIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIIEHOMY POCTY U PYKOBOJICTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH()ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyuust

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTbLHON
NesITeIbHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
po(eCCHOHATBHOMY U IMYHOCTHOMY POCTY

OIIK-54  Cmnocoben  ocymectBiATh  3ddeKkTuBHOE
yInpaBieHHe pa3padOTKON IPOrPaMMHBIX  CPEICTB U
MPOEKTOB




[1IK-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYIUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaoB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BONPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUIH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYLIECTBYIOIIUX METOAOB B KOHKPETHOM

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeToasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 YMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei

nporpaMmMHOIO 00ECIIEUCHUSI B CBSA3UM C IIOCTABICHHOM

obnacTy mpohecCUOHATBHOH JIeATENLHOCTH N .
LETIbIO ¥ B COOTBETCTBUH C BEIOPAHHON METOMKOM

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus JUCHUIUIMHEI « TpaHCTIOPTHBIE TIPOIIECCHI B OPTaHU3ME) 00YUaIONTUIICs JTOJDKEH:

3HATh:

- IPUHIUIIBI TOCTPOEHUS MOJIENEN TPAHCIIOPTHBIX MPOLIECCOB B OPraHU3ME YEIIOBEKA.
yMeTh:

- IPUMEHSIEh TIOIy4YEeHHBIC 3HAHUS I aHAIN3a 00bEKTa UCCIICIOBAHHUA.

- BBIOMpaTh KOPPEKTHBIM METOJ] HCCIICIOBAHUS, BKIIOYas KOMIIBIOTEPHOE MOJICIIUPOBAHUE.
BJIaJeTh:

- YMEHHMEM CTaBUTh M pellarh TUIOHYHBIC 3aJa9d MEXaHUKH OHOJIOTHYECKUX IKHUAKOCTEH ¢
WCIOJIb30BaHUEM 0a30BBIX IMCLUILIMH BBICIICH MaTeMaTWKd W MHPOPMATHKH, a TaKXKe CIIOCOOHOCTH
aHAJM3UPOBAaTh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB C TOYKM 3peHMs (DU3MKH, MATEeMaTUKUd U
($u3NOIOrHH.

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

Texylmuil KOHTPOIb OCYIIECTBIIAECTCS BBIITOJTHEHUEM IPYIIOBBIX M MHAWBHUIYAIBHBIX TPOECKTOB.
[IpumepHbIil IepedeHb TEM IPYNIIOBLIX U HHAUBUIYaJIbHBIX TPOEKTOB:

1. IToctpouts rpadoByto Mozaens muMmdaruueckoit cucremsl (JIC) mbimeid. Paccunrars HanpasieHue
MOTOKOB JIUM}bI. OnpeiennTh TONOoI0TnYecKrue xapakrepuctiku rpada JIC.

2. Peann3oBaTh HOJIBMEPHYIO MOJEIb T€UEHHS JTUM(BI B TUM(PATHIECKOM COCY/E, COCTOSIIEM M3 JIBYX
JTUM(paHTHOHOB.

3. Tloctpouts rpad cucTeMbl KOHAYUTOB JUM(ATHUECKOr0 y3Jja MO JAaHHBIM paclpeaeeHUl UINH
pebep u cremeHedt BepiinH. Peann3oBarh Mozaenb TEUEHHS B CUCTEME KOHAYUTOB Ha OCHOBE 3aKOHA
[Tyazeius.

4. OueHUTh COOTHOIICHWE MEXJTy KOHBEKTUBHOW W JUQQYy3HOHHON COCTABIAIONICH NepeHoca
BEILECTBA IO KOHAYUTY C YUYETOM €r0 FT€OMETPHUH.

5. Peanu3oBars HONBMEPHYIO MOAEIH TMHAMHKH aJbBEOISIPHOTO 0ObeMa.

6. PeanmzoBare Mozenb OanaHca KUCIOPOJAa W YIIEKHCIOrO ra3a B OJHOM M3 KOMIIAPTMEHTOB
TOYEYHON MOJEIN KPOBOTOKA.

7. PeanuzoBath Monenb pocta quddy3HO omyxonu. [lomyduTh 3aBHCMMOCTBH CKOPOCTH pOCTa
OITYXOJIX OT OCHOBHBIX ITAPaMETPOB MOJIEIH.




KpI/ITepI/ISI OLICHMBAHU: BBITNIOJHCHHUSA IIPOCKTOB-3a4TCHO WJIU HE 3a4YTCHO.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BONPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Omnpenenenne KOMIapTMEeHTHBIX cucTeM. CBoiicTBa MaTpuLbl K03 puLneHToB epeHoca.

2. KommnuecTtBo nuMQOy3/I0B y YenoBeka W Mbleid. Paznnuus u oOuiue cBONCTBAa TOMONIOTUYECKUX
xapakTtepuctuk rpados ux JIC.

3. HonbMepHble Mozenu Te4eHust TMM(BI B COCY/IE U B KOHIYUTE.

4. BoiBecTH ypaBHEHHE IPO(UISL CKOPOCTU B COCYIE C YUE€TOM IIPUCYTCBHS SIPUTPOLIUTOB.

5. OueHuTth BKJIAJ KOHBEKTHBHOTO M IU(QPYy3MOHOTO TPAHCHOPTA BEIIECTB KPOBBIO B KPYIHBIX U
MEJIKUX apTepHusiX.

6. CpaBHHTH CKOPOCTb U3MEHCHHS KOHIICHTPALWU JBIXaTEJbHBIX ra30B B KPOBU CHCTEMHOIO Kpyra
IIPU HAJIMYUU U OTCYTCTBUM aKTUBHOCTH PETYJIATOPHBIX LIEHTPOB.

7. Tlomy4nTh 3aBUCUMOCThH CKOPOCTH pocTa auhdy3HOH Omyxon, OnuchiBaeMo ypaBHeHneM Duriepa.
8. IloayuuTh 3aBUCHMMOCTb TPaHCIOPTA U3 MUKPOLUPKYJIATOPHOH CETH B TKaHb B 3aBUCHUMOCTH OT
pasmepa 4acTHIBI 1151 PABHOMEPHOTO U IIyaCCOHOBCKOTO pacHpeAeICHHS MOp B KamujuIsipax.

9. llonyuuTh 3aBUCHMOCTb CKOPOCTH pOcCTa (M3MEHEHHs paluyca) MHOTOKJIETOYHOIO OIYXOJIEBOTO
cdeponsia OT BpeMeHH.

10. OueHnTh CKOPOCTh POCTa U TOJIIMHY KHBOTO CJIOSI KOMIIAKTHOW cepHUuecKr CUMMETPHYHON
OMmyXoiu (MHOTOKJIETOYHOTO OIyXOJIeBOro c¢epouaa) OT CKOPOCTH JCNEHHs M IMOTpeOIeHHS
IIUTATEIbHBIX BEIIECTB OILyXOJEBbIMU KIeTKaMU. CUUTaTh CKOPOCTH YIIEJIBHOIO IIPUTOKA MMUTATEIbHbBIX
BEIIECCTB 33JJaHHBIM.

Kputepun onennBanus
- omenka «ommuHo  (10)»  BbICTaBhsieTCST  CTYAEHTY,  IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI
- omeHka  «omimuHO  (9)»  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M HpPaBWIbHOE 0OOCHOBaHME NMPHHATHIX
peleHni
- OLeHKa  «oTau4yHO  (8)»  BBICTaBIsETCA  CTYAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI
- OLIEHKa «xopoiuo (7)» BBICTABISETCS CTYACHTY, €CIIM OH TBEpAO 3HAET Marepuaj, TPaMOTHO U MO
CYLIECTBY U3J1araeT ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WIH B PELICHUH 3aJ]ad HEKOTOPbIE HETOYHOCTH;
- OlIEHKa «XOpoIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOIMYCKaeT B OTBETE WJIHU B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
- OLIEHKa «XopowIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U Mo CyLIECTBY H3jaraer
€ro, yMeeT IPUMEHATh II0JyUYeHHbIC 3HAHUS Ha IIPAKTUKE, HO JOIYCKAET B OTBETE€ WIU B PEIICHUU
3a[a4 HEKOTOPbIE HETOUYHOCTH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIaZICeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHUS 110 00pa3sily B CTAaHAAPTHOM CUTYallUH;
- OIIEHKa «YJIOBJIETBOPUTENbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJNyYeHHbIE 3HAHUS MO 00pasily B CTaHAApTHOMN
CUTYalluu;



- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HAeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AMCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX NPAaKTUYECKHUX 33134

- OLICHKA «HEYHIOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

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

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3adyera OOydaromuecss MOTYT —I10JIb30BaTbCs
POTrpaMMON JUCHHUIINHBL, a TAKKE CIPABOYHOM JINTEPATypOH, BBIUMCIUTEIbHON TEXHUKOMN.



