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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
MarnwskoBa Haranmvst FOpreBHa, 71.6.H., mpodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BNO-MEJUIITNMHCKUE " JIASEPHBIE KOMIIJIEKCBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — crocobHOCTh K aHanu3y 3aZiaudl 10 TIPOEKTHPOBAHUIO THUIIOBLIX CUCTEM, TIPUOOPOB, Y3/I0B U
neTasiel 1Ja3epHOUM TeXHUKH, JIa3€PHBIX ONTHKO-3/IEKTPOHHBIX MPUOOPOB U CUCTEM

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1.1

3HAHUS:

Ha YpPOBHe Npe/iCTaB/eHuI:

- 00LIMX TIOJIOXKEHUM 0 MeCTe /1a3epPOB B OHOJIOTUM U MEeJTULIVHE;

- OCHOB JIa3epHOW (GU3NKH, B3aUMO/IEMCTBHS JeKTPOMarHUTHOTO U3JTyYeHUsl C BelljeCTBOM, TIPHUHLIUTIOB
TpUMeHeHUs JIa3epoB [i71s Liefiel XUPYPruu, Teparnuu U JUarHOCTUKY;

Ha YpOBHe TOHWUMAaHUsS: MHOrOOOpasusi U OCOOEHHOCTeH TIPOIeCCOB B3aUMOJIEMCTBUS CBeTa C
BeIIleCTBOM, 0COOEHHOCTEH ero MUCIO0/b30BaHUs B T€X WIH UHBIX MTPUTOKEHUSX;

YMeHuUsi:

BLIOMpATh CrieKTpabHBINA JUara3oH U3/IyuYeHus] U OLeHUBaTh 3()(eKTUBHOCTb ero UCIOMb30BaHUS ISt
MOCTaB/IeHHBIX 3a/]ay;

HaBbIKU:

pacueta TIpe[e/IbHO-AOMYCTUMBIX yYPOBHeM J1a3epHOTO M3/IyYeHUs] TPHU B3aUMOJAEHCTBUM C
61000BEKTaMH B COOTBETCTBUMU C JIEMCTBYIOIUM 3aKOHO/IATeTbCTBOM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa BUO-MEAUIIMHCKUE U JIASEPHBIE KOMIUIEKCBHI siBasieTcst AUCHUATIIMHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HarpasJieHut0 12.03.05 JlazepHas mexHUKa U /ia3epHble MexHOA02UU.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, BBEJEHUE B CIIEHVAJ/IBHOCTD, OCHOBbI OIITUKWU,
ABTOMATU3NPOBAHHOE IIPOEKTUPOBAHUVE JIABEPHBIX CHCTEM, IIPUK/TIAJHASA
OIITUKA, ITOJIYITPOBOJJHUKOBBLBIE JIASEPBI, ®U3NKA, COITPOTUB/IEHUE MATEPUAJIOB.

I[TpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHEIE ¥ 00yUaroIierocs A0 Havyana U3yyeHHs AUCLUTUIHBL:

¢ OIIK-1 — CrniocobeH PUMEeHSITh eCTeCTBeHHOHAYUHbIe U 00I[eMHXeHepHbIe 3HAaHWs, METO/IbI
MaTeMaTU4eCKOT0 aHa/lr3a U MOZIe/TMPOBaHUs B UH)XKeHePHOU [IesiTe/TbHOCTH, CBSI3aHHOU C
TIPOEKTHUPOBAaHNEM, KOHCTPYHMPOBAHUEM U TeXHOJIOTMSIMU TIPOU3BO/ICTBA JIa3ePHON TeXHUKU

¢ OIIK-3 — CrniocobeH MpOBOUTE IKCIIEPUMEHTAJTbHbIE UCC/IEZIOBAaHUS U U3MepeHusi, 00pabaThiBaTh U
TIpeJCTaB/ATh M0JyUeHHbIe JaHHbIe C YUeTOM Celi(prKY MeTOZI0B U CPeZCTB Jla3epHbIX UCCIe[0BaHUM
Y U3MepeHui

e TICK-1.1 — CniocobeH K aHa/ M3y 3aZ,aui I10 TTPOEKTUPOBAHHUIO THITOBBIX CUCTEM, IIPUOOPOB, Y3J10B U
JeTaseli la3epHON TEXHUKH, JTa3ePHBIX OMTHKO-3/IEKTPOHHBIX TIPHOOPOB U CUCTEM

¢ TICK-1.3 — CriocobeH K pacueTy, POEKTHPOBAHUI0 Y KOHCTPYUPOBAHHUIO B COOTBETCTBUU C
TEeXHUUYECKUM 3a/IaHeM TUTIOBBIX CUCTeM, TPUOOPOB, ieTasel U y3/10B Ha CXeMOTEXHUUECKOM U
5JIEMEHTHOM YPOBHSIX

e YK-6 — CrniocobeH yripaB/sTh CBOMM BPeMeHeM, BLICTPAauBAaTh U Peanri30BLIBATE TPAEKTOPHIO
CaMopa3BUTHsI HA OCHOBE TIPUHLIMIIOB 00pa30BaHUs B TeUeHUe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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TICK-1.1

Paszpen 1. 3Kosioro-rurueHHYecKHe npoG/ieMsl J1a3epHoro usmydenus. 1.1. [pumeneHne
J1a3epHOTO M3/TyueHHs B Pa3UYHbIX 06/1acTsiX. OCHOBHBIE MOHSTHS 1 OTpe/ie/IeHHs (BPe/jHbIit
1 OTACHbIH MPOU3BOACTBeHHbIH (akTop). 1.2. Bronoruueckoe AeiicTBYe 1a3epHOro

4 8 n3snyuenus (obiiee u MectHoe). KiHnueckue posieiieHust o61ijero feifcTBys /1a3epHOToO 11 4 4 0 7 20
n3nyvenust. Bronornueckue 3deKThl OT JHCTBHUS J1a3epPHOTO M3/TyUeHHsI Ha I71a3a U KOKY
(opranbl-muiteHn). 1.3. OCHOBHBIe HarpaB/ieHUst IPUMeHeHHs J1a3epoB B 6HOIOruu 1
Me/[ULIHe.

Paspen 2. Cnenuduka Bo3elHCTBHA JIa3ePHOTO H3/TyueHHsl Ha OPraH 3peHus. 2.1
CTpoeHue 1 CBOCTBA I71a3a. OnTHuecKas cucTeMa rv1asa. 2.2 PakTopsl, BeAylye K
YXYALIEHHIO 3peHust (67TM30pYKOCTb [JalbHO30PKOCTb, aCTUTMaTH3M), MOHOXpOMaTHYeCcKHe 1
4 8 xpoMarnyeckre abepparyy. 2.3 PaKTOpbI, ONpe/ieNsioliye CTeleHb MOPAKEeHUsT Pa3IHUHbIX 15 8 4 4 7 15
CTPYKTYP IV1a3a Jla3epHbIM U3/1yueHHeM (3HepreTHyeckast IKCIO3ULMs, pa3Mep MATHA Ha
CeTyarke, MeCTOIIO/I0KEHNA IATHA Ha CeTUaTKe, BpeMEHHbIE ITapaMeTphI U3/TyueHus, A/INHa
BOJIHBI, KO?)CbCl)I/lL[l/leHT TIOIVIOLIeHUsI CeTUaTKHy, CrieKTpasibHasi 3aBUCUMOCThb K03(1)Cbl/ILU/leHTa
TPOITyCKaHHs! ONITUYECKHUX CPeZ I71a3a YesioBeka).

Pazpen 3. Cienuduka Bo3AeiicTBUA /1a3epPHOro U3/IydeHus: Ha Koxy. 3.1 CrpoeHue 1
cBoiicTBa Koku. CBoiicTBa G1oTKaHel (onTuyeckue, TepMuyeckue). 3.2 BaaumopeiicTBue
4 8 u3/yueHusi ¢ GUOTKaHbIO (TOIVIOLIe e, OTpaXkeHue, paccesitue). 3.3 Peakiuy GHOTKaHU B 15 8 4 4 7 15
3aBUCHMOCTH OT TeMIlepaTypsbl (Koary/siLiys, UCIIapeHue, pacceyeHre TKaHeit). [nybuHa
TIPOHWKHOBEHMS JIa3€pHOI'o U3/Iy4eHUs B 3aBUCUMOCTH OT JJTMHBI BOTHBI.

Pa311en 4. MexaHHu3MbI GHOIOTHYECKOT0 AEﬁCTBHﬁ HHU3KOMHTEHCHUBHOIO JIa3epHOro
H371yYeHHUs. 4.1 I/ICTOpVIﬂ U3yUyeHHUsA MeXaHU3MOB AeﬁCTBMﬂ HU3KOMHTEHCHUBHOI'O JIa3€pHOT'O
4 8 n3snydenus. 4.2 TloroleHue SHepruu GOTOHA BHYTPUK/IETOUHBIMU KOMITOHEHTaMH, 21 14 4 10 7 15
CTUMYJIALUA KaHBHHﬁSaBHCHMBIX TIpOL[eCCOB, BIUAHUE Ha ('IJI/IBI/IDIIDI‘I/I“IECKI/IE TpoLjeccel Ha
YPOBHE OpraHu3ma.

Paspen 5. HopmupoBanmue. 5.1 OcHOBHbIe IPUHIUMEL. [lo3MMeTpryecKas anmaparypa.
4 8 MeTozbI TIPOBe/IeHIsT 3aMepPOB U OLieHKU Ge3omacHOCTH Ha pabouem Mecre. 5.2 PacyeTHble 13 6 6 0 7 20
MeTO/ibI /J03MMeTPHH JIa3ePHOTO M3/TyueHHs. YPOBHH Jla3epHOro 06/yueHHst 1 Jla3epooracHble
30HBI, CO3/jaBaeMble MPSMBIM, OTP&KEHHBIM U PAaCCeSHHBIM JIa3ePHbIM H3/Ty4eHueM.

Paspen 6. lnruexa tpyaa npu pabore c nazepamu. 6.1 Knaccrudukaiysi 1azepHbix

4 8 WCTOYHHKOB T10 CTeMeHH onacHocTH. 6.2 ComyTcTBytoiue (akTopbl, TpeGoBaHUS K 33 12 4 8 21 15
9KCIUTyaTaLyy, epcoHaty, MOMeLLeHHsIM 3all{|Ta OT JIa3ePHOTO M3/TyueHus], MeAULIMHCKUI
KOHTPOJIb.
Bcero 3a 8 cemecTp 108 52 26 26 56 100
Bcero no gucuuninHe 108 52 26 26 56 100

3.2. AyATOPHBII NPAKTUKYM

OoneMm,
Ne Homep u HaiMeHOBaHuUe pa3jesia
TeMa NMpPaKTUYeCKOro 3aHATHUS ayp.
n/n JMICIMIL/TAHBI
4acoB
Paspen 2. Cneuduka Bo3gelicteust  (I3yuyeHue BIUSTHUSL PaCCeSTHHOTO JIa3epHOTO
1  |1a3epHOro MU3/y4eHUs Ha OpraH W3/TyueHNs Ha (PYHKLMM CeTYaTKH 110 COCTOSTHUIO 4
3peHusl. CBETOBOI U 11BETOBOI UyBCTBUTEIbHOCTU
. NccnenoBanve fAelCTBUS U3/TyUeHUs]
Pa3gen 3. Crierfudrka BO3ieCTBUS A A yd
2 TIOJIyTIIPOBOJHUKOBOIO0 XUPYPIrUUeCKOro jlasepa Ha 4
JIa3€PHOTO M3/Ty4YeHUs Ha KOXY.
KOXY
3 JlasepHble MeIULIMHCKUe TeXHOJIO0IUU 3
O3HakomsteHue ¢ 3pdeKTamMu UCITOTb30BAHUS
4 |Pasgen 4. MexaHH3MbI JIa3epHOT0 U3/yUeHusl B JepMaTo/IoruuecKon U 2
OMOIOTUYECKOTO JIEUCTBHS KOCMEeTOJIOTUe CKOH TIPaKTHKe
5 HU3KOMHTEHCUBHOI'O JIa3€PHOI0 O3HakoMJIeHHe C UCTI0/Ib30BaHeM J1a3epoB B 7
U3ydeHus. CTOMATOJIOTUH, OTOJIAPUHIOJIOTUU
6 V3yuyeHue 3KCIITyaTallAOHHON JOKYMeHTaluu 3
(usmoTepaneBTHYECKYX arapaToB
v PacueT nipe/ieIbHO-ZI0MTy CTUMBIX YPOBHEl B 4
COOTBETCTBUM C [IefICTBYIOIIMM 3aKOHO/ATe/IbCTBOM
Pa3gen 6. I'urvena Tpyzga npu pabore u,q YOI A
C masepamu Pacuer ypoBHeli 1a3epHOro U3/1y4eHus, CO3/laBaeMble
8 OTpa’keHHBIM U pacCesiHHBIM B aTMoCdepe 4
H3JIyueHreM
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Bcero 3a 8 cemecTp

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne Homep u HaiMeHOBaHuUe pa3jesia O0Bem,
CojaepixaHue yue0HOro 3a/JaHusl
n/n AVICIUIUTUHBI 4acoB
Paspen 1. Okonoro-rurneHnueckre VI3yueHHe ety CMOTPEHHBIX MPOrpaMMOH o
1 IUAAKTHYeCKUX eJUHUL] [0 KOHCIIeKTaM JIEKLUH U 7
1po6JIeMbI J1a3ePHOTO U3TyUeHHsl. o
peKoMeHyeMoM iuTepaType
Pasen 2. CriepdmKa Bo3eiiCTBHS V3yueHue TIpeZlyCMOTPEHHBIX POrpaMMOi 3
2 IUAAKTHYeCKUX eJUHUL] [0 KOHCIIeKTaM JIEKL[UH U 7
JIa3epHOT0 U3/y4YeHHs Ha OpraH 3peHus. o
peKoMeHJyeMoM uTepaType
Pasen 3. CrieudmKa Bo3eiiCTBHS V3yueHue 1ipeZlyCMOTPEHHBIX POrpaMMOi 3
3 IUAAKTHYeCKUX eJUHUL] 110 KOHCIIeKTaM JIEKLUH U 7
JIa3€pPHOTO M3Ty4YeHUs1 Ha KOXY. o
peKoMeHJyeMoM uTepaType
Pazpnen 4. Mexanu3mbl Groorndeckoro |V3yueHue rpeaycMOTPEHHBIX TIPOTPaMMOi
4  |pelicTBUSI HU3KOMHTEHCUBHOTO IUAAKTHYeCKUX eJUHUL] 110 KOHCTIeKTaM JIEKLUH U 7
JIa3epPHOTO U3/Ty4YeHHsl. peKoMeHyeMoM uTepaType
V3yueHue 1ipeZlyCMOTPEHHBIX POrpaMMOoi
5 |Pasgen 5. Hopmuposanue. MUIaKTUUeCKUX eUHHI] TI0 KOHCIIEKTaM JIeKLIA U 7
peKoMeHyeMoM uTepaType
V3yueHue 1IpeZlyCMOTPEHHBIX POrpaMMOi
6 IUAAKTHYeCKUX eJUHUL] 110 KOHCTIeKTaM JIEKLUH 1 7
Pasgen 6. T'vuruena Tpyza mpu pabore ¢ PEKOMeH/IyeMO THTepaType
Jla3epamu.
7 Odopwmenne pedepara Ha BEIOPaHHYIO TEMY 7
8 [ToaroroBka K mpe3eHTaLuu 7
Bcero 3a 8 cemecTp 56
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
1(2(3(4, 5 6 |7 8 9| 10 1 12 13
8 Pe¢p | AP Kourp.P. AP | Ped . 3au.

YcnoeHble 0603HaUEHUS:

IIP — nuarHocThyeckasi pabora;

Ped — pedepar;

Kourtp.P. — KoHTpOsBEHAS paboTa;

. 3a4. — quddepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B

cleayommx popmax:
[TMarHoCTUyecKasi pabora;
pedepar;

KOHTpOJIbHAs1 paboTa.

HpOME)Ky'TO‘lHaH dTTecTalusa IMpoBOJUTCA B Cl)OpMaXI

e uddepeHLMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. bopeiiio, B. A. Bopeiio, 1. M. EBokrMOB. . JIa3epbl: MpUMeHeHus ¥ MpuiokeHusl. CaHKT-
[MetepOypr: Jlans, 2022, 351. pec.

2. H. FO. MasnbkoBa, A. B. Mopo3oB. . JIazepHbie TexHonoruu B Meguriute. CI16.6I'TY "BOEHMEX" um.
M. ®. YcruHoBa, 2015, 33 9K3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:

1. . Jlazepsl B xupypruu. M.: MeguiuHa, 1989, 2 5k3.

2. A. 1. Kupunnos, B. ®@. Mopckos, H. [I. YctuHoB. . [losumeTpus j1a3epHOro usinyvyenus. M.: Paguo u
CBsI3b, 1983, 1 7K3.

3. A.B. Tlpuesxes, B. B. Tyuun, JI. I1. lIly6oukuH. . JIa3epHasi fuarHoCcTHKa B OMonorun u MeauiHe. M.:
Hayxa. I'n. pen. ¢us.-mat. nut., 1989, 1 3k3.

4. b. A. Kpactok, I'. V1. KopHees. . OnTiuecKrie CUCTeMbI CBSI3M M CBETOBO/IHbIE AAaTUMKU. Bomnpockl
TexHosioruu. M.: Paauo u cBsasb, 1985, 3 9K3.

5. B. U. BycypuH , IO. P. Hocos. . BoyiokoHHO-0onTHUeckue fatudku. M.: OHeproaromusgar, 1990, 2 3ks.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — O6pa3oBatenbHas maardopma «HOpaiiT». [I7st By30B U CCy30B.;

3. http://allgosts.ru — Bce 'OCTr1 HecniiatHo;

4. http://library.voenmeh.ru/jirbis2/ — ®yuaamenrtansHasi 6ubmuoteka BI'TY «BOEHMEX» um. [1.®.
YctrHOBa.

CoBpemeHHbIe TIpo¢eCccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro douia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUT.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- Kouncynsraatllntoc- nvHGOpMaLlMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHHe:
1. Google Chrome.
5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMogelicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. KoMnibIoTepHbI KOMILIEKT;
3. Google Chrome.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BUO-MEJULIMHCKUE U JIABEPHBIE KOMIL/IEKCHI

AnHoTanusa paboueii nporpaMMsl

Ouctuminia BUO-MEJUIIMHCKUE U JIASEPHBIE KOMIUIEKCHI siBasieTcsi AUCUUATIIMHON
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HaripaBjieHuto 12.03.05 JlasepHass mexHUKA U Jd3epHble mexHoaA02uU. JIMCLUIIIMHA peau3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit 1 TASEPHAA TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.1 criocobHOCTh K aHa/MM3y 33/[au¥l 10 TIPOEKTUPOBAHUIO TUTIOBBIX CHCTEM, MPUOOPOB, Y37I0B U AieTanei
Ja3epHOU TEXHUKH, JIa3ePHBIX ONMTHKO-3JIEKTPOHHBIX TIPUOOPOB U CUCTEM.

Conep)kaHre [JUCLIMIIMHBI ~ OXBaTbIBaeT KpYyr BOIPOCOB, CBsi3aHHBIX C OCHOBHBIMM TIpOLieCCaMH,
TPOUCXOASAIIMMUA TIPH  WCIIO/Ib30BAaHUM  JIa3ePHOTO  W3/yUeHWss B HEKOTOPhIX WH(POPMALMOHHBIX U
OUOMeTUTIMHCKUX TeXHOJIOTHSIX.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
 pedepar;
¢ KOHTpOJbHasi pabora.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (26 u.), TTpakTUueckue 3aHATHS (26 4.), camocTosiTeslbHas paboTta
cryzaenra (56 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
BUO-MEJUILIMHCKUE U JIABEPHBIE KOMIL/TEKCHI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., U3 HUX 52 4. ayJUTOPHBIX 3aHATHM, U 56 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanue paboTbI Pexkomenjyemasi imTeparypa prm:{?éKOCTb’
Paspen 1. ko/10ro-rurueHuYecKye Npod/1eMbl J1a3epHOT0 H3/TyUeHHs.
H. }O. Manekoga, A. B. Mopo3o.. . JlazepHblie
N3yueHue ripesyCMOTpPEHHBIX TexHonoruu B MeautiuHe: CI16.BI'TY
TPOrpaMMO AUaKTHUeCKUX eJUHUI] TI0 "BOEHMEX" um. [I. ®. YctuHoga, 2015 (14) 7
KOHCITEKTaM JIEKIII U peKOMeH/TyeMO A. C. Bopetiro, B. A. Bopeiirro, 1. M.
Jireparype EBROKUMOB. . JIa3epsl: IpUMeHeHUs U
nipunoxkenusi: CaHkr-IletepOypr: Jlans, 2022 (1)
Wroro no pasgeny 1 7

Pazpgen 2. CnenuduKa Bo3/eiiCTBHA JIa3ePHOT0 U3/IyUYeHHs Ha OPraH 3peHusl.

N3yuenne ripeyCMOTPEHHBIX
MPOTrpamMMOi TUAAKTUYECKUX eTUHUI] 110

H. }O. Manekosa, A. B. Mopo3os. . JlazepHblie
TexHosioruu B MeauiuHe: CI16. BT TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2015 (16.5)

o o A. C. Bopetirto, B. A. Bopeiirro, 1. M. 7
KOHCIIeKTaM JIeKLIUM U peKOMeHlyeMoi .
HTepaType EBmokuMoB. . Jla3epsl: npuMeHeHUs U
nipunoxkenus: CaHkt-TTetepOypr: Jlans, 2022
“4.1)
Wrtoro no pasgeny 2 7
Pa3pen 3. Cnenjuduka Bo3ieliCTBHSA J1a3ePHOT0 U3/IyUYeHHs Ha KOXKY.
A. C. bopeiiiuo, B. A. Bopetio, 1. M.
EBHOKUMOB. . JIa3ephl: IpUMeHeHUs U
W3yueHue ripeayCMOTPEHHBIX nipuioxkenusi: CaHkT-ITetepOypr: Jlanb, 2022 (3-
TPOrpaMMOM AWJaKTHUeCKUX eJUHUI] TI0 4) 7
KOHCIEeKTaM JIeKLIUA U peKOMeHlyeMOoHt H. FO. ManbkoBa, A. B. Mopo3os. . Jla3epHsbie
JiTeparype TexHOJI0ruM B MeiunyHe: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctuHoBa, 2015 (16.1-
16.4)
Wrtoro no pasgeny 3 7

Pazgen 4. MexaHU3MBbI OH0/IOTMYECKOT0 AeHCTBHA HU3KOUHTEHCHBHOTO JIa3ePHOT0 U3/TyYeHH.

N3yuenue rpesycMOTpeHHBIX
NIpOrpaMMoii JuiakTUUeCKUX eJUHUL] 110

H. }O. Manbkosa, A. B. Mopo3sos. . JIa3epHsie

MPOrpaMMO¥ TUIaKTUUECKUX eIMHUI] TI0
KOHCTIEKTaM JIeKLIUH U peKOMeHyeMoi
JUTEepaType

. o TexXHO/MorTuM B MeauiiuHe: CIT6.BI'TY 7
KOHCIIeKTaM JIeKLIUA U peKOMeHlyeMOHt "BOEHMEX" nm. [T, ®. Yerunosa, 2015 (16)
uTeparype e ’
Wroro no pa3peny 4 7
Pa3pen 5. HopmupoBanue.
N3yuenue npeyCMOTpeHHbIX H. 1O. Manbkosa, A. B. Mopo3sos. . JIa3epHsie 7

TexHOMorTHH B MeauiuHe: CI16.BTTY
"BOEHMEX" um. [I. ®@. YcruHosa, 2015
(mpunoxkeHue)

A.B. Ilpue3sxes, B. B. Tyuus, JI. I1. IIly00oukuH. .
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Jla3epHasi IMarHOCTUKA B OUOIOTUU U MeJUIIHE:
M.: Hayka. I'n. pen. ¢u3.-mar. yut., 1989 (1.3)

Wroro no pasgeny 5

Pazgen 6. F'urueHa Tpyaa npu padore c jiazepamMm.

N3yuenue ripeycMOTPEHHBIX
MPOTrpamMMOi TUAAKTUYEeCKUX eTUHUI] 110
KOHCIIEKTaM JIEKIUI U PeKOMeH/TyeMOM
JIUTeparype

. JIazeprl B xupypruu: M.: MeauiuHa, 1989 (Bce)
B. 1. BycypuH, O. P. Hocos. . BonokoHHo-
ONTHYecKHe JaTyuku: M.: DHeproaToMuszar,

1990 (Bce)

b. A. Kpactwok, I'. 1. KopHees. . Onitrnueckue
CUCTeMBI CBSI3U M CBETOBO/IHBIE IaTUHKHU.
Bormpocs! TexHosioruu: M.: Paguo u cBsase, 1985
(Bce)

A. W. Kupunnos, B. @. Mopckos, H. [I. YcTuHOB.
. [lo3sumeTpusi nasepHoro usnyuenusi: M.: Pagvo u

Odopmenue pedepara Ha BEIOpaHHYIO
TeMy

CBsI3b, 1983 (Bce)

A.B. Ilpue3xes, B. B. TyunH, JI. I1. IIIy60oukuH. .
JlazepHasi IMarHOCTUKA B OUO/IOTUU U MeJUIIHE:
M.: Hayka. I'n. pex. ¢us.-mar. nurt., 1989 (1.3)
H. }O. ManekoBa, A. B. Mopo3o.. . JlazepHblie

HO,Z[FOTOBKEI K IIpe3eHTalun

TexHonoruu B MeguiuHe: CI16.BI'TY
"BOEHMEX" um. 1. ®. YcTuHOBa, 2015

(ITpunoxenue)

Wrtoro no pa3peny 6

21
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BUO-MEJUIIMHCKUE U JIABEPHBIE KOMIIJIEKCBI

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* pedepar;

e KOHTpO/bHasi pabora;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Pedepar
TTPUMEPHEIV [TEPEYEHD TEM PED®EPATOB
. MotijHble s1a3epsl [/ CTOMaTo/I0T U
. Momisble na3epsl JJ1 KOCMeTOI0TUN
. MouHble n1a3epsl f71s1 0 TaabMOIOTHH
. HuskonHTeHCHBHBIe na3epsl AJis CTOMaTOI0TUx
. HuskonHTeHCHBHBIe f1a3ephl AJ1 KOCMeTOI0TUH
. HuskouHTeHCHBHBIe 71a3epsl 151 0(TaqbMONIOTMU
. DH/IOXUPYPryuuecKue ja3epHble YCTaHOBKHU.
. icnonb3oBaHme na3epoB B KpUMUHAIUCTHKE.
. Ucnonib30BaHuMe 71a3epoB B Cy/1e0HBIX IKCIIePTHU3aX.
10. lnarHocTHUYeCKye j1a3epHble YCTaHOBKU.
11. JIazeps! A5t hoTogMHAMIUECKOMN Tepanuu.
O6mnem pedepata He MeHee 12 cTp. O0s13aTe/IbHO UCTI0/Ib30BaHKE He MeHee 3 HayUHBIX HCTOUHHKOB,
omny0OnMMKOBaHHBIX 3a nocsiegare 10 et Obsi3aTesIbHO MCIIOIB30BaHKe /IeKTPOHHBIX 0a3 faHHbBIX. [Ipoiesypa
3amuThI pedepaTa MPOXOAUT B JOPMe BBICTYIIIEHHS C YCTHOM U MYJIBTUMEVMHOM TTpe3eHTaliel ¢
MOC/IeYIOIIMM T'PYIIIOBLIM 00CYKAeHHeM U OTBETaMH Ha BOIIPOCHI I1PeIofaBaTes.

OCoONOOAUTEA WN -

KourponbHas padora
O11eHKa BBIUKC/ISIETCST UCXO/Is U3 TIPOLIEHTA TIPABU/IbHBIX OTBETOB

JuddepennupoBaHHbIi 3a4eT

Heo0OxoMMbIM yC/IOBHEM MOYYEHUS 3aueTa SIB/ISETCS BLIMOTHEHHE 3a/IaHUM, MPeIyCMOTPEHHBIX
paboueti mporpaMmoi. 3aueT BK/IIOUAeT B Ce0st OTBET Ha TEOPETHUECKHE BOTIPOCHI.
Or1leHKa «3aUTeHO-OTJIMUHO» BBICTAB/ISETCS MPU Pa3BEPHYTHIX U TOUHBIX OTBETaX Ha 2 TEOPEeTHUECKUX
BOIpOCa.
O11eHKa «3auTeHO-XOPOIII0» BLICTAB/ISIETCS TIPH TOUHOM M [TOJTHOM OTBETe Ha 1-bIif TeOpeTUueCKUil BOTIPOC, U
HETOYHOM OTBeTe Ha 2-0M TeopeTHyeCKUid BOTIPOC.
OrleHKa «3auTeHO-Y/I0B/IeTBOPUTEILHO» BLICTAB/ISETCSI JIMOO MPY MPABUJIBHOM OTBETE Ha OfIMH TeOpPeTHUeCKUM
BOMPOC.
OrleHKa «He 3aUTeHO0» BBICTAB/IAETCS TPH HETIPAaBUILHBIX OTBETaX HAa TEOPETHUYECKHE BOTIPOCHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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4 8 Pa3pen 1. Ikosoro-rurueHnYecKue 1 4 4 0 v 20 Pecpepar
Npo0/1eMbl JIa3ePHOT0 U3/Ty4YeHHsI.
Pa3pen 2. Cnenuduka Bo3pecTBusA
4 8 |nasepHOro usjsydyeHusi Ha OpraH 15 8 4 4 7 15 Pedepar
3peHus.
4 8 Pa3pen 3. Cnenuduka Bo3pecTBus 15 8 4 4 v 15 Pedbepar
JIa3epHOr0 U3/IyYeHUs Ha KOXY.
Pa3pgen 4. MexaHu3Mbl
4 8 OHMO/IOTHUYECKOTO [IeHCTBUSA 21 | 14 4 10 v 15 Pecpepar
HU3KOMHTEHCHBHOIO0 J1a3ePHOr0
U3JTyUeHHsl.
Pedepar,
4 8 |Pa3pen 5. Hopmuposanue. 13 6 6 0 7 20  |KonTposbHas
pabora
4 8 Paspen 6. 'uruena Tpyaa npu paéore 33| 12| 4 8 21 15 Pedyepar
C Jla3epaMu.
Bcero 3a 8 cemectp 108 | 52 | 26 26 56 100
Bcero no gucuunInHe 108 | 52 | 26 26 56 100
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Kputepuu oneHuBaHus

IICK-1.1

Ne 1
Ne 2
Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

No 4

Bonpocbl omkpbimoz2o muna:
[IatiTe onpe/iesieHye Jla3epOB BTOPOTO K/IacCa OMaCHOCTH
ITpu Kakoii TeMIieparype MpOUCXOAUT 00e3BOKUBAHHE TKAHH (I10 L[e/TbCHI0)?

Kakuie uHuBUIyaibHble CPeCTBa 3allMThl MCTI0/Ib3YIOTCS MTPU MOBBIIIEHHBIX YPOBHSIX
Jla3epHOTO W3/TyueHus: Ha paboueM mecte?

YTo Hy>KHO TIpe[yCMOTPETh MpY paboTe HeCKOMBKUX JTa3ePHBIX YCTAaHOBOK B OHOM
ToMeleHuun?

KakoBsl A0JI>KHBI OBITb CTEHBI 1 TMOTOJIKH, I/le paCriojiaratoTCAd jia3epHbIe yCTaHOBKI/I?

Ornpenenuts 1Y A/ 171a3 KO/UTMMHAPOBAHHOTO JIa3€PHOT0 M3/TyUeHUsT AJTUHOU BOTHbI
530 uMm 151 BpeMeHu fAeictBus 10 MuHyT. B oTBeT 3amucarh 3HaueHue [1]Y B Bt/M2,
OKDYTJIEHHBIH IO AeCATBIX J0Jel umncia.

Onpegenuts [11Y a/1s1 171a3 KOJUTMMUPOBAHHOTO J1a3ePHOT0 U3/TyUeHUs JJIMHON BOTHBI
630 HM [7151 BpeMeHH eHcTBUsS 5 MUHYT. B oTBeT 3amucats 3HaueHue [11Y B Br/m2,
OKDYIVIEHHBIN 10 [eCAThIX [J0JIel uniciaa

Onpegenuts [1Y a5 171a3 KOJUTMMUPOBAHHOTO JIa3ePHOTO U3/TyUeHUs JJIMHON BOTHBI
740 HM A1 BpeMeHHU JelcTBUsA 4 yaca. B oTBet 3anucats 3HaueHue [1/1Y B Bt/m2,
OKDYIVIEHHBIN 10 [eCAThIX J0Jel uucia.

Onpegemuts [IY [ KOXXU KOJJTMMUPOBAHHOTO J1a3€PHOT0 U3/My4YeHUs [JJTMHON BOJIHBI
440 HM 711 BpeMeHU JieMcTBUs 25 ceKyH/[. B oTBet 3anmcars 3HaueHue I1/1Y B BT/m2,
OKPYIVIEHHBIN [I0 1ieJIOr0 YMC/Ia.

Onpepenuts [11Y A1 KOXKY KOITMMHAPOBaHHOTO JIa3€PHOTO U3/Ty4YeHHUs AJIMHON BOJTHBI
1060 ™ f1g BpeMeHH felicTBus 1 MuHyTa. B oTBet 3anucars 3HaueHue I11Y B BT/m2,
OKPYIVIEHHBIH [I0 1}eJI0r0 Yuc/a.

BOTlpOCbl 3dKpblmoeco muna:
'Z[J'IH KdKHNX OpFaHOB—MHLHeHeﬁ MpOBOAUTCA 3dM€ED U OLIEHKa ypOBHEi’I JIa3€pHOro
H3/TyU€HHS Ha pa60‘—IEM MecTe

Bapuanmbt omeema
- cepZLe, reyeHb

- cepzLie, ITOUKU

- [V1a3a, [e4YeHb

- I'/la3d, KOXKa
J'Ia3epHoe H3j1iyueHue 3TO:

Bapuanmbt omeema

- 97ieKTpoMarHuTHoe usnyueHre CBY nuana3oHa

- 5/IEKTPOMAarHUTHOE U3/Ty4eHue ONTUUeCKOro Juara3oHa

- 5JIEKTPOMarHUTHOE U37y4eHUe IPOMBILLIIEHHON YaCTOThI

- 3JIEKTPOMarHUTHOE U3/IyYeHHe PaJrovYacTOThl
M35myueHue Kakoro guarna3oHa Hanbosee ryboKo MPOHUKAeT B TKAaHU

Bapuanmbt omeema
- YIbTpa(HoIeTOBOrO
- BUAUMOTO

- nH(PaKpacHOTO

- ynsTpaduoneToBoro U omkHero MK
JITvHa BO/THBI Jla3epHOro u3nydeHus: OymmxHed MK obsacTy HaXOAWUTCS B Mpejenax:
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Ne 5

Ne 6

Ne 10

Bapuanmbt omeema
ot 380 go 750 HM

ot 400 go 1000 HM
ot 200 10 500 HM

ot 750 go 1400 uMm
Kakoii y1a3ep npeanoututenbHe [/is MeCTHOM J1a3epHOI KepaTOTOMUHU

Bapuanmbi omeema
- AprOHOBBIN

- 9KCUMEpHbBIN

- HeO/JUMOBBI

- 9pOueBbIH
CoriacoBaHHOE MPOTeKaHHe BO BPEMEHHU U MTPOCTPAHCTBE HECKOJIBLKHUX BOTHOBBIX
TIPOLIECCOB - XapaKTePUCTHKA CBOWCTBA JIa3ePHOT0 M3/TyueHusl TIPUHA/IIeXallee:

BGPUGHMM omeema
- MOHOXPOMAaTUYHOCTH
- MMOJIAPHU30BAHHOCTH

- HaltpaB/IEHHOCTH

- KOTePEeHTHOCTH
B kakux eguHUIAX U3MepsieTcss 00IyueHHOCThb

Bapuanmbt omeema
- Bart

- Ixoymnb

- Barr Ha MeTp

- BarT Ha MeTp B KBazpare
B kakux eguHULIAX M3MepPSeTCs SHepreTuyeckast SKCro3ULIYs

Bapuanmbt omeema

-Barr Ha meTp

- Ixoymnb

- JI)XOy/ib Ha MeTp B KBafipare

- Barr
K KakoMy THITy OTHOCUTCSI Jia3ep Ha CTeKjie C HeOAUMOM

BapuaHmbl omeema
-ra3oBble

- TBepA0Te/IbHbIe

- JKUAKOCTHbIE

- TTOJTyTIPOBO/THUKOBEIE
K kakomy Tury otHocutcs yia3ep Ha Ar Ga
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Bapuanmbt omeema
- ra3oBble

- TBepZ0Te/IbHbIe

- JKUIKOCTHBIE

- [MOJIyTIDOBOJHUKOBBIE
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