MuHHCTEPCTBO HAayKH U BhIcHIero oOpasoBanusi Poccuiickoit denepanuu
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

Ousnueckuii GakynbpTeT

YTBEPXJEHO:
Jlexan ¢uzndeckoro GaKyapTeTa
C.H. ®unnmonos

O1ieHOYHBIE MaTepUaIbl 1O AUCITUTUTMHE
buoMeauuuHCcKas ONTHKA
110 HAMPABJIEHUIO OATOTOBKHU
03.04.02 ®dusuka

®opma o0yueHus
Ounas

Kpamudukanms
Marucrtp

I'on npuema
2024

COI''TACOBAHO:
PykoBoautens OI1
O.H. YaiikoBckas

[Ipencenarens YMK
O.M. CrocuHa

Tomck — 2024



1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJbTATHI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

[lenpro ocBOEHUS AUCIUILINHBI SBISIETCS (POPMHUPOBAHHUE CIEAYIONTUX KOMITCTEHITHIA:

ITK-1 CriocobeH caMOCTOSITeThHO CTABUTh KOHKPETHBIC 33]1a4i HAyYHBIX UCCIICIOBAHHH B
obmacti (pU3WKK W pemiaTh WX C MOMOIIBIO COBPEMEHHOW ammapaTtypsl U WH()OPMAIMOHHBIX
TEXHOJIOTHH C UCIOJIb30BAHUEM HOBEHIIIEr0 POCCUICKOTO U 3apy0eKHOTO OTIbITA.

Pesynbraramu oCBOEHUS AUCIUIUIMHBI SBIISIOTCS CIEAYIOIMINE UHIMKATOPBI JOCTHKCHUS
KOMIIETECHIINI:

UIIK-1.1. 3HaeT OCHOBHBIE CTpAaTErWy HMCCIEJOBAaHUN B BHIOpaHHOW 001acTu (U3MKH,
Kputepur 3Q(HEKTUBHOCTH, OTPAHUICHUS TPUMEHUMOCTH.

UIIK-1.2. YMmeer BbIIEIATh U CHUCTEMATH3UPOBATh OCHOBHBIC IICJIM HCCIICOBAHUN B
BBIOpaHHOW OOnacTu (pU3WKH, M3BICKATh MHPOPMAIHMIO W3 Pa3IMYHBIX MCTOYHUKOB, BKITHOYAS
MEPUOIUYECKYIO TEeUaTh U AJIEKTPOHHBIE KOMMYHHKAIIUU, TIPEJICTABIATH €€ B IOHITHOM BHUE U
3¢ (HEKTUBHO KCIIONTB30BATS.

2. 3axa4yv 0CBOCHM A JUCHHUIIAHBI

— OcBouTh amnrmapar MareMaTUu4eCKOro MOJACIMPOBAHUSA B331/IMOI[GI71CTBI/I5[ HU3JTy4YCHUA C
OMOJIOTMYECKUMU KIJIICTKaMU, TKaHAMH NPUMCHHUTCIILHO K 3aJJa4aM 6PIOM€I[PIIIHHCKOI>1 OIITUKH

- I/I3y‘-H/ITI) COBpPEMCHHBIC JIa3€PHBIC W ONTHUYCCKUC JUATrHOCTHYECCKHE MCETOMbI,
MNEPCHCKTUBHBIC JISI KIIMHUYCCKOI'0O IPUMECHCHHU .

3. MecTo qMcHUIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Juctunnuna otHOCUTCS K bioky 1 «/lucuummuabr (MOTyITH)».
JlucrunauHa OTHOCHTCS K dYacTH 00Opa3oBaTelbHON Mporpammbl, (HOpMHpPYEMOit
y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIPEIaraeTcs 00yJaromuMcs Ha BIOOD.

4. Cemectp(bl) ocBOeHUA U popma(bl) MPOMEKYTOUHON ATTECTANMH 1O TUCHUIJINHE

Cemectp 3, 3K3aMEH.

5. BxoaHble TpeOGOBaHUS 1JISI OCBOCHUS TUCHUIIIMHBI

Jljis yCHenmHoro OCBOSHHs TMCIUILIMHBL TPeOYIOTCS KOMIIETEHLIUH, CPOPMUPOBAHHBIE B
X0JIe OCBOEHHS 00pa30BaTEIbHBIX MPOrpaMM MPEALIECTBYIOIIETO YPOBHS 00pa30BaHMUsL.

JUis  yCHEemIHOrO OCBOEHHUS AMCHUIUIMHBI TpeOYIoTCs pe3ysbTaThl OO0y4YeHHsS IO
cienyomuM nucuuruinaaM: KBanroBas Teopust paccesnus, Henmuneiinas ontuka, TeopeTudeckue
ocHOBbI (oToHuKkH, Jlazepbl M nazepHble TexHOJOruH, CHEKTPOCKOINHUsS KOMOWHAI[MOHHOTO
paccesiausi, Pu3nKa MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBHIA.

6. SI3pIk peanu3anuu

Pycckuii

7. O0beM AUCHUITIMHBI (MOIYJIA)

OO611as TpyA0EMKOCTh AUCHUILINHBI COCTaBIsET 4 3.¢., 144 4acoB, U3 KOTOPBIX
— nexkuuu: 12 4.;

— MIpaKTUYECKUE 3aHATUA: 12 4.

O06beM caMOoCTOSTENBHON PabOTHI CTYACHTA ONpeeTieH Y4eOHBIM MIIaHOM.

8. Conep:kanmne TMCHUILINHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE IO TeMaM

Tema 1. BBenenne B onTHUECKYI0 OMOMEAUIIMHCKYIO TUATHOCTHKY.

OOmiass xapakTepucTHKa Mojelneld OHOJOTMYEeCKHX CHUCTeM | mporeccoB. llenu
MOJEJIUPOBAHUS.

Tema 2. BBenenue B paccestHie cBeTa OMOIOTHYeCKUMU 00BEKTaMHU.



PaccmaTtpuBatroTcsi Tpu Mmoaxona B TEOPUM OCHA0JEHUST M paccesiHUsl CBETa B
JMCIIEPCUOHHBIX cpefax. TeopeTuueckue METOAb JJIs pacueTa XapaKTEepUCTHK PACCESIHUSI CBETa
OTJEJIbHBIMU YacTulaMu. [IpumeHenne Teopun nepeHoca U3JIy4eHus B ONTUKE OMOTKaHEH.

Tema 3. OnTuka KpoBH.

Nzydenne (usnyeckux CBOMCTBA KIETOK KPOBU. ODPUTPOUUTHL.  JIeHKOUIUTHI.
TpomOouuTel. OnTHYECKHE CBOMCTBA OKCHT€MOTTIOOMHA M Je30KcuremMorioduna. Onrudeckne
cBoiicTBa kpoBU. [IpakTHueckoe 3HaU€HNE ONITUYECKUX CBOMCTB KPOBHU Uil AMATHOCTUKH.

Tema 4. PacipocTpaneHne UMITYJIbCOB M BOJIH ()OTOHHOM IDIOTHOCTH B MYTHBIX Cpe/iax.

Hecranunonapnast teopust nepeHoca. MeToJpl pellleHUsT HECTAlMOHAPHOI'O YpPaBHEHHUS
nepeHoca. CBeleHHWE K CTalMOHAPHOMY ciydato. Merox cdepudeckux TapMOHUK. Meron
JUCKPETHBIX OpAMHAT. Merox pacnpeneneHHOro ucrouyHuka. Merog Monre-Kapio.
Huddysnonnoe npubmmxeHue.

Tema 5. CtaTuCTHYECKHE CBOMCTBA MHOT'OKPATHOTO PacCesiHUsI KOTEPEHTHOT'O CBETA.

Cnabas nokanu3anusi CBeTa IpU MHOIOKPAaTHOM PAaCCesSHUU B CIy4ailHO HE OJJHOPOJHBIX
cpenax. KoppensimoHHble CBOWCTBA MHOTOKPaTHO PACCESHHOTO KOTE€PEHTHOIO HU3Iy4YeHUs.
Onpenenenne GyHKIUU TUIOTHOCTH BEPOSITHOCTU ONTUYECKUX MyTEH: OCHOBHBIE METOBI.

Tema 6. Buzyanuzauusi ¢ BpeMEHHBIM pa3pelIeHHEM B PACCEUBAIOIINX Cpe/ax.

Busyanuzanus CKkBO3b MYTHBIE TKaHU C HUCIHOJIb30BAaHUEM TPAAUIIMOHHBIX METOJOB.
OcHOBHbBIE MOHATHS BU3yallM3allid C BPEMEHHBIM pa3pellieHueM 4epe3 CUIIbHO paccerBalrolIne
Cpebl.

Tema 7. ®a30BO-MOIYJSALMOHHBIE METObl CHEKTPOCKONHHM TKaHEeW W (OpMUpOBaHUE
n300paxeHui.

Anmapatrypa, MeETOAbl MOJYJALMM, JETEeKTUpOBaHWE CuUTHajma. MojenupoBaHue
pacrpocTpaHeHUs cBeTa B paccenBaromied cpene. CHEKTPOCKONUS TKaHEH W OKCHUMETPHSL.
OnTrueckoe popMuUpoOBaHHUE N300paKEHHS TKAHEH.

Tema 8. KoimuecTBeHHOE oONpeneieHUE W JIOKadu3alys CUTHajla B CIEKTPOCKOIUH
OymKkHETro HHPPAKPaCHOTO AWAra3oHa.

Crnekrpockonusi OnkHEro WH(pakpacHOTO Auamna3oHa OwoTkaHel. Mcmonp3oBaHwme
KOJINYECTBEHHBIX TPEHI-U3MEPEHUH Ul ONpeAeieHUs aOCOJIOTHOIO 3HAYEHHMsS KpPOBOTOKA,
00beMa KpOBHU, HACBIIICHNUS T€MOTJI00MHA U YPOBHSI TOTPEOIEHUS KUCIOPO/a B TKAHSX.

Tema 9. Perucrpauus ONTUKO-aKyCTHMYECKMX HMITYJbCOB C BBICOKUM BPEMEHHBIM
paspeLIeHreM A U3MEPEHUsI paciipeesIeH s ONTUYECKON 3HEepPruu B OMOTKaHX.

Mertonbl U3y4eHUsl paclpeAeseHUs ONTUYECKOro U3JyuyeHHs B OMOoTKaHsX. /IBa pexxuma
pEerucTpanyy CUTHAIOB B  ONTOAKycTHKEe. ONTOaKyCTMKAa MHMKPOHEOIHOPOJHBIX  CpE.
OnroakycTtuyeckue CUrHajibl B OuoTkaHsAX. lM3MepeHune ONTHYECKUX CBOMCTB  cpen
OIITOAKYCTHUYECKHM METOJIOM.

9. Tekymmii KOHTPOJIb MO IUCHUIJIMHE

Tekyuuii KOHTPOJIb M0 JUCHUIUIMHE OCYLIECTBISETCS IMyTEM KOHTPOJISI IOCEIAEMOCTH,
MIPOBEJICHUS! KOHTPOJIBHBIX PadOT, TECTOB IO JIEKIMOHHOMY Matepuaiy, u (pukcupyercs B popme
KOHTPOJIbBHOW TOYKM HE MEHEE OAHOro pasza B ceMmecTp. OIlLIEHOYHbIE MaTepuasbl TEKYIEro
KOHTpOJIsI pa3meliensl Ha caiite TT'Y B pazaene «Mudopmarus 06 00pa3oBaTenbHOM MporpaMmmes
— https://www.tsu.ru/sveden/education/eduop/.

10. ITopsaok NpoBeAeHUs] M KPUTEPHUH OLCHUBAHUS NPOMEKYTOYHOH aTTeCTAllUN

JKk3aMeH B TpeTbeM ceMecTpe IMPOBOJAMTCA B NHCbMEHHOW (opme mo Ouseram.
IIponomxurensHOCTh dK3aMeHa 1,5 gaca.

OneHouHble MaTepuanbl JUIsl IPOBEIEHUS NIPOMEKYTOYHONW aTTECTAllMy pa3MELICHbI Ha
caiitre TI'Y B pasmene «WHpopmamuss 00  oOpa3oBaTeslbHOM — mporpammey  —
https://www.tsu.ru/sveden/education/eduop/.



https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/

11. YueOHO-MeTOaUYECKOE 00ecIeUeHne

a) DIEKTPOHHBIM y4eOHBII Kypc 110 AUCHUILUIMHE B AJIEKTPOHHOM yHHUBepcHuTeTe «Moodle»

— https://moodle.tsu.ru/course/view.php?1d=25871

6) OnieHOUHBIE MaTepHaNbl TEKYIIEro KOHTPOJIS W MPOMEKYTOUHOW aTTeCTAIllH II0

mucruruae (https://www.tsu.ru/sveden/education/eduop/).

N —

[98)

B) MeToaudeckne yKa3aHus 110 OpraHu3aliy CaMOCTOSTEILHOU paboThI CTYICHTOB.

12. Ilepeuenn y4eOHOI1 TuTEpaTyphl U pecypcos cetu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

Tyuun B.B. Ontuueckas 6uomenununckas auarsoctuka. M.: Hayka 2007.

Cunnukun O.I1. Y1 C.P. In vivo orpaxarenbHas u (hyopecleHTHasl CIIEKTPOCKOIHS
koxH uenoBeka. Capartos: M3a-Bo CapatoBek. YH-Ta 2001.

. Kouy0Oeii B.H. KontoxoBa FO.I'. MeToabl CHEeKTpalbHOIO aHalIM3a KPOBU U ILIa3MBL

CapatoB: U3a-Bo Caparosc. YH-Ta, 2000.

3umHsiukoB  J{.A. Tyunn B.B. Onrtuueckas Tomorpadus TkaHeil // KBaHTOBas
anekrponuka. 2002. T. 32, Ne10. C. 849-867.

Jxeiime P. Ontuyeckue npuHIUOBL JUGPAaKIIMK peHTITeHOBCKUX Jtydeit. [lep. ¢ anrn. M.:
Mup, 1950.

NBanos A.Il. Jloiiko B.A. [{ux B.Il. PacnpocTpaHeHne cBeTa B IUIOTHOYITAaKOBaHHBIX
JUCNEepCUOHHBIX cpenax. M.: Hayka u texnuka, 1988.

Zharov V.P. Letokhov V.S. Laser Optoacoustic Spectroscopy. Berlin-Heidelberg-New
York: Springer Verlag, 1984.

0) TOTIOJIHUTENIbHAS TUTEPATypa:

. Mishchenko M.1., Wiscombe W.J., Travis L.D. Overview of scattering by nonspherical

particles // Light Scattering by Nonspherical Particles: Theory, Measurements, and
Applications / Ed. by M.I. Mishchenko, J.W. Hovenier, L.D. Travis. San-Diego: Academic
Press, 2000. Ch. 2. P. 29-60.

Kumar G., Schmitt J. M. Micro-optical properties of tissue // Proc. SPIE. 1996. V. 2679.
P. 106-116.

Wintrobe M. M. Clinical Hematology. Philadelphia: Lea and Febiger, 1981.

Pickering J. W., Prahl S. A., van Wieringen N., Beek J.F., Sterenborg H.J. C.M., van
Gemert M. J. C. Double-integrating-sphere system for measuring the optical properties
of tissue // Appl. Opt. 1993. V. 32. P. 399-410.

Yaroslavsky 1. V., Yaroslavsky A. N., Battarbee H.D., Sisson C., Rodriguez J.G. Dis-

tributed-source approach to image reconstruction in diffuse optical tomography // Proc.
SPIE. 2000. V. 3917. P. 219-224.

Willman S., Terenji A., Busse H., Yaroslavsky 1. V. Yroslavsky A. N., Schwarzmaier H.
—J., Hering P. Scattering delay time of Mie scatters determined from steady-state and
time-resolved optical spectroscopy // J. Opt. Soc. Am. A. 2000. V.17. P. 745-749.

13. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOTHIA

a) JUIICH3UOHHOE U CBOOOJIHO pacIpOCTPaHIEMOE ITPOrpaMMHOE 00eCIIeUeHHE:
— Microsoft Office Standart 2013 Russian: nmaket nporpamm. Bxirouaet npumnosxenusi: MS

Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MyOJIMYHO JOCTyIHbIe oOnavyHble TexHonoruu (Google Docs, SInaeke aucK U T.1L.).

0) nH(hOpMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:
— DIEKTPOHHBIN KaTajaor Hayynou O6ubnmorexn Ty -

http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



https://moodle.tsu.ru/course/view.php?id=25871
https://www.tsu.ru/sveden/education/eduop/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHas o6ubimoreka (penozuropwuii) Ty -
http://vital.lib.tsu.ru/vital/access/manager/Index

— ObC Jlans — http://e.lanbook.com/

— OBC KoncynbranT ctynenta — http://www.studentlibrary.ru/

— ObpazoBarenbHas matdopma FOpaiit — https://urait.ru/

— OBbC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHHe

AyauTtopun Juisl IPOBEACHUS 3aHATUH JIEKIMOHHOIO THIIA.

Aynutopun JUisi TPOBEAEHUS 3aHATUM CEMHHApPCKOTO THIMA, WHIUBUAYAIbHBIX U
IPYIIIOBBIX KOHCYJIBTALlMM, TEKYLIET0 KOHTPOJIS U IPOMEKYTOUYHON aTTECTALMH.

[Tomemienus a1 caMOCTOSATENbHONW pabOThl, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKOH U
JOCTYNIOM K ceTh VHTepHeT, B 3JeKTPOHHYI HMH(OPMalMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAM.

Aymutopun s TPOBEIEHHs 3aHATHM  JIGKHMOHHOIO M CEMHMHApCKOrO0  THIIA
WHIUBUAYAIbHBIX M TPYNIOBBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJS U TPOMEXKYTOUHOU
aTTECTAIlMU B CMEIIEHHOM dopmate («AKTpy»).

15. Uupopmanus o paspadoTunkax

Konos UBan AnekcanapoBud, KaHAuaT pU3NKO-MaTeMaTHYECKUX HayK, Kadepa ONTUKH
U cnekTpockonuu ¢usnyeckoro gaxkyiapreta TI'Y, noLeHT.


http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

