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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy muciMIUTHHEL pa3padoTai(a)(u): goreHT, K.H. Mamun I'.B. (Kadenpa kBaHTOBOI 31eKTPOHUKH U
PaaMoCIEKTPOCKOINH, Bricias mkosa kubepru3ndeckux CUCTEM U MTPUKIIAAHOH 35eKTpoHnkn), George.Mamin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-3 CriocoOeH POBOIUTD SKCIIEPUMEHTAJIbHbIE UCCIIS0BAHNS U U3MEPeHus1, 00padaThiBaTh U
[pe/ICTABIIATD MOJyUeHHbIE JaHHbIE C YUETOM ClielIM(UKN OMOTEXHUYECKUX CUCTEM U
TEXHOJIOTHIA
IK-3 CITocOOHOCTB K aHAU3Y, pacueTy, MPOSKTUPOBAHUIO U KOHCTPYUPOBAHUIO B COOTBETCTBUH C

TCXHUYCCKHUM 3aJaHUEM TUIIOBBIX CUCTEM, HpI/I60p0B, )IeTaneﬁ " y3JI0B MEAUITUHCKUX I/IBHCJ’II/Iﬁ
11 OMOTEXHUYECKUX CUCTEM Ha CXEMOTEXHUUECKOM U JIEMEHTHOM YPOBH#X, B TOM 4YUCJIE C
IMCIIO0JIbB3OBAHUEM CUCTEM aBTOMATU3UPOBAHHOI'O IMPOCKTUPOBAHUSA

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):
HoyokeH 3HATh:

OCHOBBI KBAaHTOBOM QJIEKTPOHUKHU, IMMTPUHIUIIBI IOCTPOCHUSA JIa3E€PHLIX CUCTEM MEJUILIMHCKOI'O Ha3HAYCHU, (1)[/131/1‘{601(]/16
MECXaHHU3MBbI B3aHMOHCFICTBHH JIa3€PHOI0 U3JIYYEHHUA C OMOJIOTMYECKMMHU TKAHAMU.

HokeH yMeTh:

HACTPaWBaTh JIa3epHbIe CHCTEMBl MEUITMHCKOTO Ha3HAYCHU S, OCYIIECTBIISITh TUATHOCTUKY HEUCIIPABHOCTEH, IPOBOUTH
HEOOXOAUMBIE MTPOMIAKTUIECKIE PaOOTHL, OIICHUBATh BOSMOKHOCTh MPUMEHEHHU T KOHKPETHOU JIA3EPHOU CHCTEMBI TSI
MEIUIMHCKUX TIPOIEIYP.

IloJoKeH BIIafieTh:

HaBBIKAMU TIPOBEJECHUS IOCTUPOBKU ONTUYECKUX PE30HATOPOB, U3MEPEHHS MTapaMeTPOB JIa3epHOTO U3ITyUCHHUS;
TEeXHUKOHN Oe30MTaCHOCTH MpH padoTe ¢ JIa3epPHBIM 000PYIOBAHUEM MEIUIIMHCKOTO Ha3HAUCHVIS,

NPUHIMIIAMHU pa3pabOTKH JIa3ePHBIX CUCTEM MEIUIIMHCKOTO Ha3HAUEHUSI.

JloJkeH TeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTH:

K HaﬂbHeﬁIHeMy 06yqu1/Ho, MNPUMEHATH PE3YJIbTAThl OCBOCHUA JUCHUILIMHBI B HpO(l)eCCHOHEU'ILHOﬁ ACATEJIbHOCTU ITPU
IKCILTyaTallu U paBpa60TKe JIA3€PHBIX CUCTEM MEJUIIMHCKOI'O Ha3HAYCHU .

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJIoueHa B paszaen "b1.B.07 ducuumiunsl (Moaysm)" OCHOBHOM MpodhecCHOHAIBHON
obpazoBaresbHON nporpammsl 12.03.04 "Brotexunueckue cucteMsl U TexHosioruu (MeauiHcKas Tomorpadust: pusryeckue
TIPUHLIMITEL ¥ TpuOopocTpoenne)” u otHocutes K yactu OITOIT BO, gpopmupyemoii yuacTHIKaMH 00pa30BaTeIbHbIX
OTHOIIIEHUH.

OcBauBaetcsi Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHUILIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJN4YeCTBAa YacoB, BbIJeJeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ Npeno/jaBareiemM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSITEJILHYIO
padoTy o0ydaImuxcst

OO01as TpyJOeMKOCTh AUCHUILINHBL COCTABIsIeT 4 3ayeTHbiX (bie) eaunuil(bl) Ha 144 yaca(oB).

KonrtakTtHas padora - 51 yaca(oB), B TOM 4mcIIe JIeKIUK - 16 Jaca(oB), mpakTHUYeCKue 3aHATUs - 34 yaca(oB), JabopaTOpHbIe
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 57 daca(oB).
KonTposns (3auét / x3ameH) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: K3aMeH B 7 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BU10B y'—le6HI)IX 3aHATHN
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4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Paznenbl JUCHMILINHE /
MO Ty JIsT

Ce-
MecTp)
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Tema 1. Bengenne.
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Tema 2. KBaHTOBbIE YCHIIATEIH.

Tema 3. OTKpBITBIE PE30HATOPHI .

Tema 4. PexximMbl pabOTBHI JIa3epoB.

Tema 5. TBeproTesbHBIE JIa3ephl
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Tema 7. IlonynpoBOJHMKOBBIE Jla3epsbl Y CIOBUS
CO3/JaHMsI MHBEPCHOW HACEJICHHOCTH. Y CUIICHHE
U3JTyYeHHUS B P-N MIEPEX0/ie BBIPOXKAECHHBIX
NOJTYyNPOBOJHUKOB. [IpuHIMI AefcTBUA U
KOHCTPYKIIMS MHKEKIIMOHHOTO Jla3epa Ha p-n
nepexofe. [IpuHIun AefCTBUA U yCTPONUCTBO
Jla3epa Ha retepornepexoje. TBepAoTeIbHbIE JTa3ephl
C MOJYIPOBOJHUKOBON HAKAUKOM.

Tema 8. TexHuka 6e30MacHOCTH TpU padoTe ¢
Ja3epHOM TeXxHMKOW OCHOBHBIE HOPMATHBHBIE
JOKYMEHTBI T10 JIa3ePHOI GE30IaCHOCTH.
[TpenebHO AOMYCTUMBIN YPOBEHB JTA3€PHOTO
n3myuyenus. Kinaccudukanus na3epoB 1o crerneHu
omnacHocty. O6ume TpeGoBaHUs 6e30MACHOCTH NPH
9KCIUTyaTally JIa3epHBIX YCTAHOBOK: TpeOOBAHMS K
MIOMEIIEHMIO, K JIOMYCKY MepcoHaa.

Tema 9. ColicTBa OMOJIOTMYECKUX TKaHEH
OnTuueckue cBoicTBa TKaHel. Teroguznyeckue
CBOWCTBa TKaHel. ONTUYECKUI U TEPMUYECKUIT
NepeHOC SHEPTHU.

10.

Tema 10. JlazepHast quarHocTuka JJuomaHbIi
ra3oaHaIM3aTop B OnoaHam3e. JIIOMIHECTIEHTHBIH
aHam3. Tomorpadus, Kak METOJI THarHOCTHKHI
3a00JIEBaHUI.

11.

Tema 11. Jlazeporepanus 1.
Du31KO-OHOIOrYeCKHe OCHOBBI JIa3epHON
Tepanuy MexaHu3Mbl (POTOAKTHBALIUH.
[TpoTHBOBOCHIATIUTENIBHOE Y AHTUPAIMKAIBHOE
IeiicTBHe Jla3zepHoro odnydenus. JlazepHoe
o0yueHue KpoBH. 2. PoToguHaMUYecKast Teparnus
doronuHaMUUeCcKas Teparus - HeMHBa3UBHbIN
MeTo[ JeyeHus paka. [ToppupuH kak
(porocencudumm3arop. Iporecce
(poropmHAMUUECKON TEpanuK 1 MEXaHU3MBL
JECTPYKLIMHM paKkoBoH kieTku. PoToprHaMuuecKast
Tepanus KPOBEHOCHBIX COCYZIOB IIPU JeTeHepaLin
MaKyJIbl ¥ aHTHOIUIACTUKe. POTOCEHCHOUIN3ATOPBI
BTOpOro NnokojieHus1. Hanotexnosoruu B
(poTonrHaMuyeckoi Tepanuu.
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 12. TenioBsle BO3AEHCTBUS JITA3€PHOTO
U3JlydeHus Ha Onotkanu 1. JlasepHas
TepMoTepanus Temopusnyeckre cBoiicTBa
TKaHel. OTBOJ Teruia KpoBOTOKOM. Jla3epHas
runeprepmust. JlazepHas repmoTepanusl.
Koppexkuust (popmbl Xpsiieit HapyKHOH
Ja3epoTepanueil. BHyTpuTKaHeBas 1azepHast
¢potokoarynsuus. Kapauosorndeckuil Ja3epHbIi
katerep. 2. Jlazepnas ¢oroabnsuus VimmysbcHas
Jla3epHast abMsIyst OUOTOTMYECKUX TKaHEH.

12. [dnnamuka adnsimonHoro dakena. YO u UK 7 0 0 3 0 0 0 5
a6JIHLlI/Iﬂ. Kunernka JEKOMITIO3UMIIUU TKAHU.
Vc10BuUS MPELU3UOHHOTO YAAJICHUS TKAaHH.
"TerutoBbie" 1 "HeTEIJIOBLIE" BO3AEUCTBUS Ha
TKaHb. Jla3epHblil pa3pe3 MATKUX TKaHeil. Pazpes
TBEPJIOM TKaHU JIa3epHBIM U3TyyeHreM. Poto- u
TEpMOAaOJISIMsT KOCTHBIX TKaHEH.

Tema 13. JlazepHast aOnsIust B KUIKOU CpeJie.
Amnruortactuka 9(p@eKTUBHOCTb KOHTAKTHOH U
HEKOHTAKTHOM a0ysuu. OcoOEHHOCTU a0IALuuy B
nasepHOM Tpombosmsuce. CepieTHO-COCYIUCTHIE
KaTeTephl /11 KOPOHAPHON aHTUOTUIACTUKHY.
JlazepHasi TEXHOJIOTHS1 U3TOTOBJIEHUS] KOPOHAPHBIX
13, [cTenToB. WmmynecHBIE T1a3ephl B aHTHOTUIACTHKE.
"|OrpaHnveHus Ja3epHON AHTUOILIACTUKY.
O06paboTKa BapIKO3HBIX BEH (J1a3epHast
BHYTpUBeHHAs1 a0ysiust). JlazepHast aHTHOITACTHKA
B cpeaHeMm UK nuanasone.

Tema 14. JlazepHas uTOTpUNCUs. MeXaHU3MBbI
pas3pyuieHus KamHell VIMITy IbCHBIN J1a3ep Ha
KyMapHHOBOM Kpacuteiie. JIByX ATMHHOBOJIHOBBII
Nd:YAG nazep B aurorpuricuu. ['onsMueBbIit
Ja3ep B ypoJioruu. dPpheKTUBHOCTD absiuu
MOYeBbIX KamHel. Perponynbeust. [nOkuii

14. lypeTpOoCKOII ¥ IUTOTPHUIICUS KETIHBIX KAMHEH. 7 0 0 3 0 0 0 5
Pesexuus mpocTaTsl TOJbMUEBBIM J1A3EPOM.
[NepcrnekTUBHBIE J1a3ephl JJIs IUTOTPUIICHHL.
Er:YAG nazep.

1Toro 16 0 34 0 0 0 57

4.2 Cogep:xkanne qUCIHUATLIHHBI (MO TyJIs1)
Tema 1. Beaenne.

CrioHTaHHBIE 1 BBIHYKJACHHBIC IIEPEXObI, UX CBOﬁCTBa, OJHOPOJHOE U HEOAHOPOJHOEC YIIMPEHUE CIIEKTPAJIbHBIX HHHHﬁ, BpemA
perakcanunu,

KO3 PUIMEHTH DIHIITEHHA.
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Tema 2. KBaHTOBBIE YCHIIMTEJIN. .

YpaBHeHHe niepeHoca n3yveHns B ycrmmBamoei cpepe. Koadgduument ycnnenus.
NuBepcus HaceneHHOCTE.

INoHsATHE OTpUIIATETLHON TEMIEPATYPHI.

OCHOBHbIE METO/IbI CO3/1aHUsI MHBEPCHUU B Cpelax.

Tema 3. OTKpbITHIE PE30HATOPHI .

OTKpbITHE pe3oHaTopbl. CrIEKTp MOJ| pe30HaTopa.

TuITBI OTKPHITBIX Pe30HATOPOB. [107151 B OTKPBITBIX PE30HATOPAX.

Tema 4. Pe:xuMbI padoThI JIa3€POB.

Pexum cranmoHapHOM reHepanum.

Pexum moayssimu nodoporHoct. CHHXpOHU3ALMS MO/,

Tema 5. TBepaoTeJibHbIE Ja3epPbl

ypOBHI/I SHEPIUM PpEAKO3EMEJIBHBIX U IEPEXOAHBIX HOHOB B KpUCTaJIaX.

Jlazepsl Ha KpHCTAJUIAX PyOWHA U ATIOMOMTTPUEBOTO TPaHATA, AKTUBUPOBAHHOro HoHaMu Nd3+.
Tema 6. I'a30BblIe J1a3epbl

ATtoMHbIe s1a3epsl. ['enii-HeOHOBBIN JIazep.

MonekysipHele Ja3epsl. JIasep Ha yriaekuciaom raze. DKCUMEpHBIE J1a3ephl.

Tema 7. Ilogynp oBoJHHKOBBIE JIa3epPhl Y CJIOBHS CO3JaHUSI HHBEPCHOH HACEJEHHOCTH. Y CHIIeHHE N3JIy9eHHs B
P-h mepexo/ie BHIPOK/IE€HHBIX MOJIYIPOBOJHUKOB. [IpHHIAN feficTBUSI 1 KOHCTPYKIUS HHKEKIIHOHHOTO0 Jia3zepa
Ha p-n nepexoje. IIpunmmn xeficTBUs U YCTPOICTBO Ja3epa Ha reTeponepexoje. TBepaoTelbHbIEe Jla3epsl €
NOJIyNIP OBOHHKOB Ol HAKAYKO11.

YcioBus co3naHnst MHBEPCHOW HACEJIEHHOCTH.
VYcunenue usityueHus B p-n NEPEXOe BHIPOKIEHHBIX MOTYIIPOBOAHUKOB.

ITpuHLMN 1eCTBUSA M KOHCTPYKINS MHXEKIIMOHHOTO Jla3epa Ha p-n nepexope. [IpuHImn qeficTBUA U yCTPONCTBO Jla3epa Ha
rerepornepexoje. TBepAOTeIbHBIE JIa3ePhl C MOTYTPOBOJHUKOBOM HAKAYKOM.

Tema 8. Texuuka 6e30nacHoCcTH Npu pa6oTe ¢ Jia3epHON TeXHUKOH OCHOBHbIE HOPMATHBHbIE JTOKYMEHTHI [0
Ja3epHoi 6e3onacHocTu. [IpegesibHO JoNycTHMBII YPOBEHD Jia3epHOro u3aydenus. Knaccndpukanus gazepos
1o creneHn onacHoctu. O6mue TpeGoBaHNsI 0€30MaCHOCTH NPH FKCILIYaTAUH Ja3ePHBIX YCTAHOBOK:
Tpe6oBaHUs K IOMEINeHNI0, K JOMYCKY IepCcoOHaJIa.

OCHOBHBIE HOPMATHBHbIE JOKYMEHTHI I10 JIa3epHOU Oe30nmacHOCTH. [IpeiesbHO SOIyCTUMBIN yPOBEHb JIa3epPHOTO U3ITyYeHHSI.
Kiaccugukarms ma3epoB Mo CTENEHN OMacHOCTH.

Oobmue TpedoBaHKs GE30MACHOCTH MPHU IKCIUTYaTAIMHU JIa3ePHBIX YCTAHOBOK: TPeOOBaHUS K MOMEIEHHIO, K JIOMYCKY
nepcoHaa.

Tema 9. CBoiicTBa OHosIornueckux Tkaneit Onruyeckue cBoiicTea Tkaneil. Tenuodusnyeckue cBoiicTBa TKaHeil.
OnTnyeckuil 1 TepMUYeCKHil NepeHoc SHePruu.

OrnTuyeckye CBONCTBA TKAHEH.

Temnodusnueckne cBOCTBAa TKAHEH.

OnTUYecKUi U TEPMUYECKHI IEPEHOC SHEPTUU.

Tema 10. JIazepHas quarHocruka /JInogHblil razoaHaju3arop B Onoanaau3se. JIloMIHe CIleHTHBIN aHAJIH3.
Tomorpadus, Kak MeTO JUATHOCTUKH 3200.J1€BaHHUIL.

JnoHbIN ra3oaHaM3aTop B OMoaHaM3e.

JliomuHecieHTHBI aHam3. ToMorpadus, Kak METOJ TUArHOCTHKY 3a00JIeBaHIHA.

Tema 11. JIazeporepanusi 1. ®Pn3uKo-6m0J0rnyecKue 0CHOBBI Ja3epHoH Tepanuu Mexanu3mbl (DOTOAKTHBALHH.
IIpoTuBOBOCHANNTEIbHOE H AHTHPAUKAJIbHOE AelicTBHe Ja3epHOro odaydenus. JlaepHoe 00yueHue KpoBu. 2.
doroanHamuyeckasi tepanusa PoroauHAMUYECKasI Tepanus - HEHHBa3UBHBINA MeTo[ Jedennus paka. [loppupun
Kak ¢oTocencudommsarop. [Iponecc porognHaMuyecKoil Tepanuu U MeXaHN3MBbI J1e CTPYKIIMH PAKOBOH KJIETKH.
doToaMHAMHIYECKAsI TEPaNHsi KPOBEHOCHBIX COCY/I0B NPH JereHepaniuy MaKkyJabl H AaHTHOIJIACTHKE.
®oToceHcHONIN3ATOPHI BTOPOro nokoJenns. Hanorexnonoruu B hoToMHAMHYECKOH Tepanum.

DU3NKO-OHOJIOTHUECKUE OCHOBBI na3ep1—10ﬁ Teparn

Mexann3msl (poroaktrBarmy. [IpOTHBOBOCHANUTENBHOE 1 AHTHPAIUKAIBHOE ASHCTBHE 1a3epHOro odmydeHust. JlasepHoe
00JTyYeHre KPOBH.

q)OTO,HI/IHaMI/I‘IeCKaﬂ Tepanus

3AE
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doropnHamMuuecKas Tepanus - HeMHBa3UBHBIN MeTo1 JieueHus paka. [Topdupun kak ¢orocencuoénmmszarop. [Ipouecc
(porogMHAMUYECKOW Tepanvy U MEXaHU3MbI IECTPYKIIMM PAKOBOH KjieTku. PoToarHAMUYECKas! Tepanysi KPOBEHOCHBIX
COCYJIOB IpY JeTeHepalliy MaKyJibl 1 aHrroruiactuke. PoToceHCMOMIM3aToOpsl BTOPOro rokosienusi. Hanorexnosornu B
(poTopMHAMUYECKO Tepanui.

Tema 12. TenioBbie B0o3/1efiCTBHUS JIa3ePHOr0 H3JIyueHUs: Ha OnoTkanu 1. JIazepHast TepMoTepanus
Tennocdusnueckue cpoiicTpa Tkaneii. OTBo/ Temjia KpoBoTokoM. JlazepHas runeprepmus. JlazepHas
TepmoTepanusa. Koppekuust ¢popmbl Xpsileil Hapy:KHoI1 JJazepoTepanueil. BHyrpuTKkaneBas Jjia3epHasi
¢doTokoaryasanus. Kapauonornueckuii JazepHblil katerep. 2. JIazepHas ¢poroadasuusa UmnyJbcHast Ja3zepHast
a0JAIuA OHoJornYecKux TKkaHeil. [IlunamMuka adaamuonHoro dgakena. Y@ u UK aoasuusa. Kunetuka
JeKOMIO3UIHNU TKAHU. Y CJI0BHSA NPEeNU3HOHHOTO yaajeHus TKaHu. ''"TemioBbie' U '"HeTemIoBbIe'" BO3/1elCTBUS
Ha TKaHb. JIazepHblil pa3pe3 MArkux Tkaneil. Paspes TBepaoii TkaHu JazepHbIM n3aydyeHneMm. ®oro- n
TEePMOaOIANUS KOCTHBIX TKaHeil.

JlazepHas tepmoTepanusa

Temnodusnueckne cBoiicTBa TKaHer. OTBOJ Temia KpoBoTOKOM. JlazepHas runieprepmust. JlazepHas TepMoTepanusi.
Koppexkims ¢popmbl Xpsitieit HapyKHOM JTa3epoTepanueil. BHyTpuTkaneBas nasepHas (potokoarynsauus. Kapanonornaeckuit
Ja3epHbIA KaTeTep.

JlazepHas poroadsAms

NmnysbcHas a3epHast abusaius Ouojiornueckux tkaHen. [uHamuka adnsimontoro dakena. YO u UK adnsauusa. Kunetuka
JCKOMIIO3UITNH TKaHU. Y CIIOBHS MPEIM3UOHHOTO yAadeHus TKaHu. ?TeroBsle? M 7HETEIUIOBbIe? BO3AENUCTBUS Ha TKAHb.
JlazepHblii pa3pe3 MSArkux TkaHed. Pa3pe3 TBepoi TKaHu Ja3epHbIM u3inydeHrem. Poto- u TepMoadIisiysi KOCTHBIX TKaHEH.

Tema 13. JIazepuas adasinusi B )KUJKOM cpeje. AHrnomiacTuka 3¢ (peKTHBHOCTh KOHTAKTHOI M HEKOHTAKTHOI
a6usiun. O co0eHHOCTH a6JsAIMH B J1a3epHOM TpoMoOoau3uce. Cep/1eYH0-COCYJUCThIE KATETEPI JIIsI
KOPOHAPHOI aHrnomJIacTuku. JIazepHasi TeXHOJIOTHsI N3rOTOBJIEHHS KOPOHAPHBIX CTeHTOB. IMIyJibCHbIE
Ja3zepsl B aHruomiacruke. OrpannyeHns JazepHoi anruomnacTukn. O6pa6oTka BApUKO3HBIX BeH (Ja3epHast
BHYTpUBeHHas adJsinusi). JlazepHas anrnomiacruka B cpegnem UK nnanasone.

S dekTHBHOCTh KOHTAKTHOM M HEKOHTaKTHOMW abisimu. OcoOeHHOCTH aOJIsAIMHY B JJa3€pHOM TPOMOOITH3HCE.
CepredHo-cocyqucTbie KaTeTepsl IIs1 KOPOHAPHOI aHTMOIUIACTHKY. Jla3epHast TEXHOIOTHS U3TOTOBJIEHUS KOPOHAPHBIX
CTeHTOB. VIMITyJIbCHBIE J1a3ephl B aHTuoruiacTuke. OrpaHuyeHws JJa3epHoy aHruoriactuki. O6paboTKa BapUKO3HBIX BEH
(7TazepHas BHyTpUBeHHas abysAuus). JlazepHas anruoruiactika B cpegieM MK nuanasone.

Tema 14. JIazepHas JguroTpuncus. MexaHu3mbl pa3pymeHusi KamHeil IMmyJib CHBII JJa3ep HA KYMapUHOBOM
kpacureJe. IByx1mHHOBOJIHOBBI Nd:YAG sna3ep B surorpuncun. I'ojibMueBblii 1a3ep B ypOJIOTHI.

¢ P exTUBHOCTH a0JAAIUN MOUYEBbIX KaMHel. PeTpomyascus. Tu6kuil ypeTpocKon U JUTOTPUIICHS K eJTIHBIX
KaMHel. Pe3eknusi npocrartsl rojbmMueBbIM JazepoMm. [lepcnekTusnble ga3eps! qis gurorpuncun. Er:YAG
Jasep.

MmnynecHeIl a3ep Ha KyMaprHOBOM KpacuTtede. JIByxmmHHoBoHOBBI Nd:YAG nazep B surorpuricuu. ['onpmMueBsiil Jasep
B ypoJjioruu. D heKTUBHOCTb abJISILIMKM MOYEBbIX KaMHel. Perpormyibeust. [MOKMIA ypeTpOCKOIT U JIMTOTPUIICHUS JKETUHBIX
KaMHel. Pe3ek1us npocTaTsl roibMUEBBIM JlazepoM. [lepcriekTiBHbIe Ja3eps! i autotpuncui. Er:YAG masep.

5. IlepedyeHb y4eOHO-METOUUECKOTO 00€eCIeYeHHA 1A CAMOCTOSITEJbHOM PadoThl 00yUJaomMUXcs Mo
JUCHUNIIHE (MO/LYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIIOIHAETCSA MO 33IaHHI0 U IPH METOAMIECKOM PyKOBOJICTBE MPENoaBaTess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3eNnsaeTcs Ha CaMOCTOSATENbHYIO pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa OOYUYAIOIMUXCS BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIBHOE OCBOEHHE OTEIIbHBIX TeM (pa3zielioB) JUCHUILUIMHBI, TaK U IPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOMN paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perilaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JTUTepaTypOil ¥ SIEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpCaMu, BKIIOUASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajgaBpuaTa, IporpaMMaM CelMaITeTa, IPorpaMMaM MarkucTpaTyphl (YTBEpKAEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npodpeccroHanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEPCUTETa

SAEKTPOHHBH
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Jlazepnble TexHoJIOrUU B MeauMHe - https://books.ifmo.ru/file/pdf/540.pdf
MenunuHCKYe Ta3epHble CUCTeMHI - http://www.laser-portal.ru/content_156
dusznyecKkre OCHOBHI MTPUMEHEHHM S Jla3epoB B MeauiivHe - http://window.edu.ru/resource/668/78668/files/itmo903.pdf

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHUIINHE (MOIYJIIO0)

POoHJ1 OLIEHOUHBIX Cpe€aCTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTE€pHaJibl, HAITPABJICHHBIE HA TPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH/I OLIEHOYHBIX CpE€ACTB BKIIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUILIMHE (MOJYJIO);

- KpUTEpHUHU OlleHNBaHUst COPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKHU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS K&K OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM o6yqa101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3INYHbIX TUIIOB.

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B Ilpunoxkenun 1 K mporpaMme JUCHUITIMHBI (MOIYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXO0JUMOM JIJIsT OCBOEHHS TN CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUIUIMHBL (MOYJIsI) TIpEIIoiaraeT u3y4eHne OCHOBHOM ¥ JOTIOTHUTEILHON yueOHO! uTepaTypsl. JlutepaTypa
MOJXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 10oroBopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6u6mmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyJanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMH TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKHM NPU BBEJCHUU 00YUAIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DieKTPOHHBIH yHUBepcuTeT" . [Ipy HConb30BaHUM MTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JOJDKeH ObITh YKOMILUIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 3K3eMIuIsApa JOMOIHUTEIPHOMN JTUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JI/Isi OCBOSHUS JUCIAIUIMHBL (MOJLYJIs), HAXOUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTesIIMU SJIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KoMIUTeKToBaHus oHoB Hayunoi 6nomiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBO€EHHUS JUCIHILIAHBI (MO TyJIsT)

Knvry, nzpanssie npu nogaepxke POPU, paznen Pusuka u acTpoHOMUA -
http://www.rfbr.ru/rffi/ru/books?type_id=73&FILTER_ID=23@2

Hayunas snektponHas 6u6srioreka eLibrary.ru - https:/elibrary.ru/defaultx.asp

Cetesble pecypcbl HayuHo# 6ubmoreku M. H.M.Jlo6aueBckoro KOV - https://kpfu.ru/library/setevye-resursy
AnekTpoHHast 6ubnmoTeyHas cucreMa Jlans - http://e.lanbook.com

DJ1eKTPOHHO-OMOIMOTEYHasE cucTeMa Znanium.com - http://znanium.com

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Jlex1us - 3TO JIOTMYECKU CTPOIHOE, CUCTEMHOE, INIyOOKOe U SICHOE U3JI0:KeHHe y4eOHOro MaTepuaa.
HasznaveHne coBpeMeHHOH JIEKIIMK B y4eOHOM IIPOIIecce B TOM, YTOOBI TIOMOYb OCBOUTH (DYHAAMEHTAJIbHbIE
poGJIeMBl Kypca, OBJIaJIETh METOJAMH HAYYHOTO ITO3HAHMUSL, PEAJIOKITh HOBEHIIINE JOCTHKEHUsT HayYHON
MBbIcTU. B yueOHOM nporiecce JIEKIMs BHITOJIHSET METO0JIOTMYECKYI0, OPraHM3alMOHHYI0 1 MH(OPMALIIOHHYIO
yHkumn. B psne ciyyaes sieK1ys sBIsIETCS] OCHOBHBIM UCTOYHMKOM MH(OpPMAaIUK, HallpUMep, IIPH OTCYTCTBUU
Yy4eOHUKOB, YUeOHBIX TIOCOOMH 110 HOBBIM KypcaM. JIeKIusl pacKpbIBaeT MOHSTHUHHBIN anmapaT KOHKPETHOM
00J1aCTH 3HaHUA, ee IPOOJIEMBI, JaeT 1ie/IbHOE MIPeJCTaBIeHNe O [IpeJMeTe, TIOKa3bIBAeT B3AUMOCBS3b C IPYTUMU
JucuuiiMHaMu. Bee npyrue opmbl yueOHBIX 3aHATHH - CEeMUHAPBI, JTJaOOpaTOpPHBIE 3aHSTHsI, KYPCOBOE U
JMIUIOMHOE TIPOEKTUPOBaHKE, yueOHas PAKTUKA, KOHCYJIbTALlH, 3a4EThl U 9K3aMEHBI - CBS3aHbI C JIEKLIUEH,
OIMpaloTcs Ha (pyHAAMEHTaJIbHBIE MOJIOKEHHS U BHIBOIBI.

IMPaKTUYIECKUE
3aHATHA

AyIuTOpHBIE IPAKTIYECKHE 3aHATHS UTPAIOT NCKIIOUUTEIBHO BXKHYIO POJIb B BBIPAOOTKE y CTYEHTOB HABBIKOB
TIPUMEHEHUS MTOTyYeHHbIX 3HAHUI TS peIIeHNs] MPAaKTUYECKHX 33/1a4 B ITPOLIECCE COBMECTHOM AEATEbHOCTH C
npernoaaBaTeIsiMu. [IpakTHUecKue 3aHATUS CITy)aT CBOeoOpa3sHOi (popMOii OCYIECTBICHHUS CBSA3H TEOPUH C
MpakTHKOi. CTPyKTypa NpaKTUYECKHUX 3aHATUI B OCHOBHOM OJIMHAKOBA - BCTYIIJIEHHE MPENo/iaBaTes, BOIIPOCH
CTY[IEHTOB TI0 MaTepuay, KOTOPHIA TpeOyeT AONOIHUTENBHBIX Pa3bsCHEHUI, COOCTBEHHO MPaKTUYECKasl 4acThb,
3aKJIIOYMTENIBHOE CIIOBO IpernoaaBatest. PasHooOpasue BO3HUKAET B OCHOBHOM, COOCTBEHHO MPaKTHYECKOH
YacTH, BKJIIOYAOIIEH pedepaTsl, JOKI/IbI, AUCKYCCHHM, TPEHUPOBOYHBIE YITPAKHEHUS], PEILIeHHE 3a/1a4,
HaOMOOEHHsI, SKCIIEPUMEHTHI U T. . OIBIT IOKA3bIBAET, YTO HEJb3s1 Ha MPAKTUYECKUX 3aHATUAX OrPAHHMIMUBATHCS
BBIPAOOTKOM TOJIBKO NMPAKTUYECKMX HABBIKOB, TEXHUKOMW PEIleHHs 3a/1a4, IOCTPOeHHs IpapMKOB U T. II.
CTyaeHTbl 10JKHBI Beerja BUAETh BeIyIIyI0 UIeI0 Kypca M CBs3b ee C IPAKTHKOM. Llesb 3aHATHiA 10KHA OBITh
TIOHSTHA He TOJIBKO NPeTofiaBaTelio, HO U CTyeHTaM. DTo NpHuaaeT y4eOHOi padoTe KU3HEHHBIN XapakTep,
YTBEPXKAAET HEOOXOIMMOCTb OBJIAJCHHS OIBITOM NMPO(EeCCHOHAIBHOM AeSTEILHOCTH, CBA3BIBAET UX C ITPAKTUKOH
KU3HHU.

€aMoCTOSI-
TeJibHas padoTa

CamocrosiTenbHas yuyeOHast paboTa npejcTaBieHa TakumMu (popMaMu y4eOHOTo Mpoliecca, Kak JIeKIus1, CeMUHap,
MpaKTHYECKHUe 1 JJabopaTOpHBIEe 3aHATHS, IKCKYPCHH, MOATOTOBKA K HUM. CTYIEHT JOJDKEH YMETh BECTH KpaTKue
3aICH JIEKIMIA, COCTaBIISITh KOHCIIEKTHI, IUIAHBI M TE3UCHI BHICTYTUICHUH, TOAOUpATh JIUTEPATYpy H T.J.
Paznuyator crietyiommme ypoBHU CaMOCTOSITEIbHOW pabOTHI CTY/IeHTa: HU3KHH, CPeJHUH, BHICOKUH. [J1s1 Kakoi
CIIEMAIBHOCTY 1 TMCLMIUTMHBI pa3padaThiBalOTCS CBOM KPUTEPHUH OLIEHKH AaHHBIX YpOBHEW. Benymwimu myTsiMu
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB SIBJISIOTCS] PENPOAYKTUBHBIN, CAMOCTOSITENIBHBIA M TOMCKOBBIA. MOTHUBHI
caMo00pa30BaHMUS:

- CTHXHIHbIE, HEYCTOMUYMBHIE (JTIOOO3HATEILHOCTh, MHTEPEC K MPEeMETY, KO BCEMY OKPYKAIIIEMY);

- MO3HaBaTeJbHbIE (POCT caMO0Opa30BaHMs);

- COLMAJIBHO - 3HAYMMBIE (CBA3aHHbBIE C peaM3aLiell NealoB U KU3HEHHBIX TUIAaHOB, IPU3BAHUA).

Pazmuator cnenyioniye xapakTepbl 3HAHUMI:

- JIOKQJIbHBIH (He 0OBbeTMHSIOTCS C JPYTUMH, OBICTPO 3a0bIBAIOTCS ? BO3pACTaeT yAEIbHBII BEC 3HAHUH,
yJIy4dIIaeTcs UX KayecTBO);

- IEJIOCTHHIN (3HAaHUS IIIyOOKHe, IPOYHBIE, PA3HOCTOPOHHKE, YHUBEPCAIbHBIE).

YMenus paboTaTh ¢ HICTOUHUKAMHU:

- HE CHCTEMaTH3UPOBAHbI; CTYIEHTHl MHOTO YHTAIOT, OOPAINAOTCs K JOMOJHUTEIbHOM JIMTEepaType SMU30UIHO;

- CUCTEMATH3UPOBAHBI: YTEHNE BAYMUYMBOE; OTMEUAETCS INIABHOE; [EJIAl0TCSA BBIUCKY;

- palMoOHaJIbHOE MPUMEHEHHE Pa3IMUHbIX HICTOUHIKOB MH(OPMALIUK: aHATU3UPYET, COOTHOCHUT C MOCTABJIEHHBIMU
LeJISIMU U 33Ja4aMU.

9K3aMCH

DK3aMeH - OJMH U3 CaMbIX OTBETCTBEHHBIX BUJIOB CAMOCTOSITEILHON PaboOTHL, U B TO K€ BpeMsi BOSMOXHOCTh
COKOHOMHTB OOJIBIIOE KOJIMYECTBO BPEMEHH B IEPUOJL CECCHH, €CIIH 3TY NMOATOTOBKY HAYMHATH 3a0J1arOBPEMEHHO.
O[IHO W3 TJIaBHBIX MIPABHUII - MPEJCTABIIATH cebe OOLIYI0 JIOTHUKY NpeaMeTa, YTO JOCTUraeTcsi popaboTKOM ITaHOB
JIEKMH, COCTABJIEHHEM OTIOPHBIX KOHCIIEKTOB, cXeM, Tabimi. PakTHIecK OCHOBHOM B TIOATOTOBKHU K
9K3aMeHy ? 7cBepThIBaHKe? OONBIIOro 0ObeMa MH(OPMALIMK B KOMIIAKTHBINA BUJI, & TAKKE TPEHUPOBKA B €€
?pa3BepThiBaHNM? (IPUMEPHI K TEOPUH, BbIBEICHNE OJHMX 3aKOHOMEPHOCTEH U3 Ipyrux u T.4.). Bnagexnue stuvu
TEXHOJIOTUSIMU 00eCTieurBaeT, IoXkKaIyii, 6oJiee MoJIOBUHBI ycriexa. Tem Gosiee uTo npenogaBareb OOBIYHO
3aMeyaeT B TeUEHHE CeMECTpa [eJICHAPaBICHHYIO MOATOTOBKY TAKOTO CTY/IEHTa M MOXKET MOOIIPUTD €r0 TEM HJIH
HHBIM c1Ioco6oM. HeoOX0uMo BBISICHUTD YCJIOBHSI IIPOBEICHUH, CAMOIO 9K3aMEHALIMOHHOTO MCITBITAHUS,
WCIIOJIb30BAB IS STOW LIEJH MPEX/Ie BCEro KOHCYJIbTALMIO (XOTS MPEernoAaBaTesb 0ObIYHO KacaeTCs 9TON TeMbI
3apaHee): KOJMYECTBO U XapaKTep BOMPOCOB, (hopMa MpoBeJeHHs (YCTHO WM ITUCbMEHHO), BO3MOKHOCTD
WCIIOJIb30BATh ITPY MOATOTOBKE Pa3/IMYHbIe MATEPHAIIBI M IOCOOUsI (TaOJIUIIBI, CXEMBI, TETPAAW IS IPAKTHYECKHUX
3aHATUH U T.1.). [Ipy MOAroTOBKE K 9K3aMeHY HeOOXOAMMO OIMPAThCsl, IPEKIE BCEro, Ha JIGKLHH, a TAKXKe Ha
WCTOYHMKH, KOTOPbIC YKa3aHbl B CIIMCKE JINTEpaTyphl. B Kax oM Ouitete Ha 3auere cogepkurcs asa Bompoca. [1o
Ka/IOMYy BOIIPOCY JIOJDKEH OBITh TIOATOTOBJICH Pa3BEepHYTHI, HCUepIbIBalOMIMiA OTBeT. [Ipy HENOJIHOM OTBeTe
MOTYT OBITh 33/IaHBI IOTIOJHUTENIbHbIE HABOJSIIHE BOIIPOCHI.
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.

MynpTUMeaniHas ayAUTOPHSL.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BoCHpHATHE UH(POPMALIUK 00YUAIOLIUMUCS MHBAMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 3[J0POBBSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUEC IPOIrPaMMHBIX CPEJICTB, 06CCHC‘II/IBaIOH.[I/IX BO3MOXHOCTb OCBOCHUA HABLIKOB 1 yMeHI/IfI, (l)OpMI/IpyCMI)IX
HHCHHHHHHOﬁ, 3a CUYET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM 4MCJI€ BUPTYAJIbHBIX na60paT0pm7I " CUMYJIAITMOHHBIX TeXHOJIOFHfI;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa60T},1 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/Iﬁ C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM l'IpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKYM 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.
[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBanusMu PI'OC BO u yyeOHbIM 1u1aHOM 110 Harpasienuio 12.03.04

"BruotexHUUYeCcKre CUCTEMBI U TEXHOJIOTMH'" U MPO(IITI0 TOArOTOBKY "MeauuuHckas Tomorpadus: (pu3ndecKue NPUHIMITE U
nipudopocTpoeHue”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.07 Jlazepras mexHuxa 6 meouyure

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUU

HpO(l)I/II[b MOATrOTOBKU:_MenuimHckast TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Tyuun, B. B. Jlazephl 1 BOJIOKOHHASI ONITHKA B OMOMeqUIIMHCKHX nccienoBanusx / B. B. Tyuun. - Mocksa : DUSMATIJIAUT,
2010. - 499 c. - ISBN 978-5-9221-1278-9. - Tekcr : anekTpoHHsIi // JIaHb : 3neKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/2350 (mata o6pamenus: 14.08.2025). - Pexxum mocTyna: sl aBTOpPH3. TOJIb30BaTEIeH.

2. IIpusanos, B. E. Jlazeps! u 3K010rnyecKkuii MOHUTOPUHT atMocdepsl : yuedHoe nocodoue / B. E. [Ipusanos, A. 3. ®oruaay,
B. I'. Illemanun. - CankT-IlerepOypr : Jlanb, 2022. - 288 c. - ISBN 978-5-8114-1370-6. - Tekcr : anexkTpoHHsIi // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/211202 (nata o6pamenus: 14.08.2025). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Mapuenko, O. M. I'ayccos cger : yue6Hoe nocodue / O. M. Mapyenko. - Cankr-Ilerep6ypr : Jlans, 2022. - 208 c. - ISBN
978-5-8114-2044-5. - Tekcrt : anekTpoHHSIH // JIaHb : 351eKTpoHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/212348 (nata oopamenus: 14.08.2025). - Pexxum moctyna: st aBTOpH3. TIOJTb30BaTENIEH.

4. JlTabopaTopHbIi TPaKTUKYM 110 pusmke. OnTrka : yuebHoe nocodue / cocraputenu . JI. Canees [u ap.]. - Yinan-Yimo : BI'Y,
2022. - 52 c. - ISBN 978-5-9793-1786-1. - Tekcr : anexkTpoHHbIi // JIans : anekTpoHHO-OnbMoTeynas cucrema. - URL:
https://e.lanbook.com/book/336332 (nata obpamenus: 14.08.2025). - Pexxum octyna: Juist aBTOpH3. TOJIb30BaTEIEH.

JonoJHHUTeILHAS JUTEpATypa:

1. Bopeiimo, A. C. Jlazepsr: ycrporictBo u aeiictBue / A. C. Bopeiimo, C. B. BakuH. - 4-e u3n., ucnp. - Cankt-IletepOypr :
Jlanb, 2023. - 304 c. - ISBN 978-5-8114-8994-7. - Tekcr : anekTpoHHbIi // JIanb : anekTpoHHO-OnbmoTteynas cucrema. - URL:
https://e.lanbook.com/book/330503 (nata obpamenus: 14.08.2025). - Pexxum jrocTymna: uist aBTOpH3. TOJIb30BATEIIEH.

2. JIazepsl: IpuMeHeHHsI M IPUIIOKeHus : ydeOHoe nocodue / A. C. Bopeiimio, B. A. Bopeiimo, 1. M. EBrokumos, C. B.
WBakun. - Cankt-IlerepOypr : Jlans, 2022. - 520 c. - ISBN 978-5-8114-2234-0. - Tekcr : a1neKTpoHHbIH // Jlans :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/212447 (nata o6pamenus: 14.08.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIeH.

3. I'yces, B. I'. Ontryeckue ¥ ONTOIEKTPOHHBIE YCTPOMCTBA 17151 GUOJIOTMH M MEIMLIMHBI (B BOIPOCAX U OTBETAX) : y4yeOHOe
nocobue / B. I". I'yces, T. B. Mupuna, H. B. Mupus. - 4-e uzg., crep. - Mocksa : ®JIMHTA, 2025. - 266 c. - ISBN
978-5-9765-1520-8. - Tekcr : anextponHsit. - URL: https://znanium.ru/catalog/product/2223114 (nara o6pareHus:
14.08.2025). - Pexum goctyna: no NOJIHCKE.

4. Beprosortu, M. Uctopus na3epa : HayuHoe usganue / M. bepronorru. - 2-e usg. - Jonronpyansiii : MatemiekT, 2015. - 336
c. - ISBN 978-5-91559-183-6. - Tekcr : anexktponnsiii. - URL: https://znanium.ru/catalog/product/500630 (nara obpainenusi:
14.08.2025). - Pexum goctyna: o NOJIHCKeE.

5. Munaes, B. I1. JlazepHble MeIMIIMHCKHE CUCTEMBI M MEAMIIMHCKHE TEXHOJIOTMH Ha MX OCHOBE : ydeOHoe rnocobue / B. I1.
Munaes. - 4-e u3f., ucnp. u goi. - Jonaronpyansiii : Uaremnexr, 2020. - 360 c. - ISBN 978-5-91559-280-2. - Tekcr :
anexTpoHHBIH. - URL: https://znanium.ru/catalog/product/1238965 (nara o6pamenusi: 14.08.2025). - Pexum goctymna: o
MOJIIUCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.07 Jlazepras mexHuxa 6 meouyure

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noaroroBku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUI

HpO(l)I/IJ'[b MOATOTOBKU:_MenuimHckas TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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