





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OIITUKA JIASEPOB

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
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

[ICK-1.3 — criocoGHOCTB K pacueTy, MPOeKTUPOBAHUIO M KOHCTPYMPOBAHUIO B COOTBETCTBHUHU C TeXHUYECKUM
3aZlaHueM THUIIOBBIX CUCTeM, TPUOOPOB, AeTased U y3/10B Ha CXeMOTeXHHUUECKOM U 37IeMEHTHOM yPOBHSIX

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
IICK-1.1

3HAHUA:

Ha YpPOBHe TIpe/ICTaB/IeHUH:

- 0 OPMUPOBAHUM U TIPOXOXKIEHUH JIa3€PHOTO U3/TyUeHHsI Uepe3 ONTUYECKYIO CUCTEMY;

- 0 Knaccudpukarmy, (HU3NUECKUX TPUHLMINAX (QYHKIIMOHUPOBAHUS, OCODEHHOCTeN KOHCTPYKLUH
OTITUUECKUX PE30HATOPOB Pa3/IMYHbIX TUTIOB,;

- OCHOBHBIX (PU3NYECKUX TPUHIUIOB HEeJTMHEHMHOW ONTHUKU M OCHOBHBIX 3JIEMEHTOB ONTHKH JIa3epoB,
paboTa KOTOpbIX 6a3upyeTcs Ha MPUHIATNIAX HEJTMHEHHOW OTITHKY;

Ha YPOBHE BOCITPOU3BeJIeHHSI:

- METOZIVK OIIeHKH KaueCTBa OTNTHYECKOW CUCTEMBI;

Ha YPOBHE TIOHUMaHHUSI:

- pa3HO00Opa3sHbIX (HU3UUECKUX IIPOLIECCOB, JIeXKAllUX B OCHOBe (HOPMHMPOBAHUS W TIPOXOXKAEHUS
W3/Ty4eHUs] B ONITUYECKOM TPaKTe Jla3epa;

- W3yuyeHWe TIPUHIMIIOB pPabOThIl, OCOOEHHOCTeW KOHCTPYKIMM, Ha3HAUeHWs] W XapaKTePUCTHK
3JIEMEHTOB aJIaITUBHON ONTHKMY;

YMeHuUsi:

aHaJIM3 ONTUYeCKUX CHCTEeM, UCIIOIb3yeMbIX B JTa3ePHOM TEXHOJIOTMYeCckol 00paboTke MaTeprasos;

n3yueHre (HU3MUECKUX TIPUHIIMIIOB pacrlpOCTpaHeHUs W3/Ty4yeHUs B aTMOC(epHOM KaHaje, YMeHHe
MTPOBOZIUTH PAacyUeT SHepPreTHYeCcKUX XapaKTePUCTHK U3/TyueHrsl Ha 00beKTe BO3ZeHCTBYS;

HABbIKU:

W3yueHHe MEeTOJUK WHXXEHEPHOTO pacyeTa M OCHOBHBIX TPUHIIUTIOB TPOEKTUPOBAHMS ONTHUECKUX
CHCTEM JIa3epOB U YMeHHe X MTPAKTUUeCKOTO UCTIONb30BaHUs.
IICK-1.3

3HAHUS:

Ha YpOBHe Ipe/iCTaBJIeHHIi:

- 0 Kjiaccupukaiyu, (GU3NUeCKUX NPUHIMMAX (YHKIMOHUPOBAHUS, 0COOEHHOCTEW KOHCTPYKIMH
OTITUUECKUX PE30HATOPOB Pa3/IMYHBIX TUTIOB,;

Ha YPOBHE BOCITPOU3BEIEHUSI:

- METOJMK pacyeTa pe30HaTOpOB;

- METOZMK OLIeHKHM KaueCTBa OMTHYECKOW CUCTEMBI;

Ha ypOBHE NMOHMMaHHUS:

- W3yuyeHHe TIPDUHIMIIOB pPabOThl, OCOOEHHOCTel KOHCTPYKIMM, Ha3HAYeHWs] W XapaKTePUCTHK
3JIEMEHTOB a/IaNITUBHON OTNITHKMY;

YMEHUsL:

TeopeTHUeCcKHe:

- pacyeT pacripoCTpaHeHUs U3MyueHust B atMocdepe;

- aHa/TM3 ONTUYECKUX CHUCTEM, UCTIO/B3YeMbIX B Jla3epHOM TEXHOIOTHUeCKOM 00paboTKe MaTepHasos;

MpaKTHUEeCKUe:

- u3ydyeHue (U3UUECKUX TPUHIMIIOB PAaCTPOCTPAHEHUs] U3MyUYeHUs B aTMOCGhEepHOM KaHasie, YMeHHe
MPOBO/IUTH PACUeT SHEPreTHUeCKUX XapaKTePUCTHK U3/TyUeHHs] Ha 00heKTe BO3/IeHCTBUS;

HABbIKU:

T10/Tb30BaHUST TUTIOBBIMU IMPOTPaMMHBIMH IMPOAYKTaMH [/l PEIlIeHUsT PACUeTHBIX 3a/1au;

H3yuyeHre MEeTOAWK HWH)XEHEPHOI'0 paCye€Ta W OCHOBHBIX IMPUHIUWIIOB TIPDOEKTHPOBAHHUA OINTUUYECKUX
CHICTEM JIa3ePOB ¥ YMEHUE UX MPAKTHUECKOTO MCTIO/h30BaHMUSI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmaa OIITUKA JTA3SEPOB siisieTcst JUCIIMTTHHOM 00s13aTe/IbHO#M YacTu 6/10Ka 1
[porpaMmsl IIOATOTOBKY 110 HarpasieHuto 12.03.05 Jla3zepHas mexHuKa U /a3epHble MexHOA02UU.

CogegmaHHe JUCLIUIIMHBL ~ SIBJISIETCS  JIOTMYECKUM  Tpojo/bkeHdeM  aucuuriimH:  OCHOBBI
JIABEPHOU TEXHUKUW, OCHOBBI OIITUKH, ITPUK/TAJHAS OITTUKA.

Copep>kaHue AUCLUTUIMHBI SIBIsieTCsT 0CHOBOM A1t ocBoenus aucuuriiud: JIASEPHBIE CUCTEMBI
CIIEIIUAJIBHOI'O HA3HAYEHWUS, BUO-MEJUIIMHCKUWE WM JIASEPHBIE KOMIUIEKCBHI,
MOIIHBIE JIA3EPB], JIABEPHBIE METPOJIOITMYECKHWE CUCTEMBI, JIASEPHBIE CUCTEMbI
JUCTAHIIMOHHOI'O 30HAVPOBAHUNSI, HAYUYHO-UCCJ/IEJOBATE/IbCKASI PABOTA,
ITOAI'OTOBKA K ITPOLIEAYPE 3AIIINTHBI n 3AIIUTA BBIIIY CKHOM
KBAJIMOGUKAIITMOHHOWM PABOTHI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MareMaTUuyeCcKOro aHanr3a U MOZle/IMpOBaHus B MH)KeHepHOMU JlesiTe/IbHOCTH, CBsI3aHHOM C
NIPOEKTHUPOBaHNEeM, KOHCTPYMPOBaHHEM U TeXHO/IOTUSAMU IIPOU3BO/,CTBA J1a3epHOM TEXHUKU

¢ OIIK-3 — CriocobeH MPOBOAUTE SKCIIePUMEeHTaIbHbIe UCCIeI0BaHUs U M3MepeHusi, 00pabaThiBaTh 1
TIpeJCTaB/ATh M0JyUeHHbIe JaHHbIe C YUeTOM CIel(prKY MeTOZI0B U CPeZCTB Jla3epHbIX UCCIe[0BaHUM
Y U3MepeHu

e TICK-1.1 — CniocobeH K aHa/ M3y 3aZiauu I10 TTPOEKTUPOBAHHUIO THITOBBIX CUCTEM, TIPUOOPOB, Y3/10B U
JieTasiell 1a3epHOM TeXHUKH, JIa3ePHBIX ONTUKO-3/IeKTPOHHBIX TIPHOOPOB U CUCTEM

¢ TICK-1.3 — CriocobeH K pacueTy, IPOeKTHPOBAHUI0 Y KOHCTPYUPOBAHHUIO B COOTBETCTBUH C
TeXHUUEeCKUM 3aJJaHHeM TUIIOBBIX CUCTeM, TPUOOPOB, [ieTasieil ¥ y3/10B Ha CXeMOTeXHUYeCKOM U
3JIEME@HTHOM yPOBHSIX

¢ [ICK-1.5 — Crioco6HOCTb MPOBOAUTE YKMC/IEHHBIE OLIeHKH ITapaMeTpOB JIa3ePHOT0 U3/Ty4YeHus U
TIPOLleCCOB B3aUMO/|eMCTBUS J1a3epHOI0 U3/1yUeHHsi CO CpeflaMu



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHyeckune
3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.1

TICK-1.3

Paszpen 1. ®opmup M np AAeHHE U3/Ty4YeHHs Yepe3 ONTHYECKYI
cucTeMy ¢ yueToM Auppakiuu cBeTa. 1.1. DieMeHTbI CKasPHOM Teopru
mudpakuyy. 1.1.1 Tpunuun TotireHca-®penens. 1.1.2 Mpubmoxenus Ppexens u
®paynrodepa. 1.2. [IpoxokjeHre U3TydeHHst Yepe3 ONTHYEeCKYI0 CUCTeMY C yUeTOM
mudpakuuy. 1.2.1 HTerpansHoe ypaBHeHHe pe3oHaTopa. 1.2.2 VjeanbHblid

pe3oHarop. PellleHre HHTerpaJbHOIO YpaBHeHus! A/1s1 B/jealbHOro pe3oHaropa.

23

16

10

Pa3pen 2. OCHOBHBIE THINBI Pe30HATOPOB. 2.1. YcToitunBbIif pe3oHarop. MogoBas
CTPYKTypa; rayCcoB IyuoK U KaycTHKa. OCHOBHbIE BbIBOABL. 2.2.
ITnockonapanienbHbIi pe3oHarop. MofioBasi cTpykTypa. OCHOBHbIE BBIBOJBL. 2.3.
HeycroiiunBeiii pe3oHaTop. MogoBast ctpykTypa. OCHOBHBIE BBIBOZBI.

14

20

10

Paspen 3. BHyTpHpe30HaTOPHbIe HCKa)KeHHsl M UX B/IMAHUSA Ha
XapaKTepHCTHKH u3yuenus. 3.1. Kinaccudukauus ncKaXKeH it 1osie3Horo
curHana. 3.2. Metoy abeppaliiOHHBIX K03((ULIEHTOB /1S HEYCTOHUYMBOTO
pe3oHaTopa.

10

Paspen 4. Ontuka arMocdepHOro KaHasa nepejaqu J1a3epHoro usaydenus. 4.1.
Ocs1abnenue na3epHOro U3/TyueHus TIPK MPoxXoxkaeHun armocdepst. 4.1.1
MoneKynsipHOe TIOIVIoIeH e U paccesiHUe. 4.1.2 A3po30/bHOe NOIVIOIeH’e U
paccesiue. 4.2. AtMocdepHast TypOy/eHTHOCTb. 4.3. [IpUUNHBI BOSHUKHOBEHUS U
B/IMsIHUe Ha u3ayueHue. 4.4. OcHoBbI Teopuu Konmoroposa //1s1 onyvcaHust
armoc¢epHoii TypOyneHTHOCTH. 4.5. PacueT pacripocTpaHeHHs U3yUueHus B
armocdepe (Metoguka k. Jaytu).

36

24

18

12

15

40

Paspgen 5. AxanTUBHBIE ONITHYECKHe CUCTeMBI. 5.1. OCHOBHbBIE METObI
yrpaB/eHus aflanTUBHBIMU CCTeMaMH. 5.2. MeToy anepTypHOro 30HAUPOBaHUs.
5.3. AjanTuBHbIe 3epKana. 5.3.1 OcHoBHble TpeGoBaHus1. BH/ibl PUBOZOB
alanTHBHBIX 3epKasl. 5.3.2 OCHOBHble KOHCTPYKLMY alaliTUBHbBIX 3epKall. 5.4.
TexHO/IOTMHM aHa/M3a BOJIHOBOTO (GpoHTa. 5.4.1 [larurk 'aptmaHa. 5.4.2
WHTephepomeTp 60KOBOTO CABHTra.

15

Paszpen 6. Cucrembl ¢popMHpOBaHHs 1a3epHOro u3aydenus. 6.1 HasnaueHue u
cocTaB cucTeMbl (hOpMUpOBaHUs U3/TyueHHs. 6.2 CxeMbl cucTeM (POPMUPOBAHUS
n3nydeHusi. OCHOBHbIE JOCTOMHCTBA U HEJIOCTATKU. 6.3 Jla3epHbIiA KOMIIIEKC Aist
IMCTaHLIMOHHOTO Bo3/elicTBUs. Ha3HaueHue Komrutekca. Cxema yCTaHOBKH.
Tpex3epKa/bHast ¥ IByX3epKa/lbHasi CUCTeMbl GOPMUPOBAHHUSI U3TyUeHus. 6.4
JInpapHblii Komruiekc. HasHaueHHe KomIuieKca. DHepreTUYecK il pacueT 1 BeIGOp
OINTHYECKOH CHCTEMBI TesleCKora.

15

10

Paszpen 7. OnTHYeCcKHe CHCTEMbI, HCTIO/Ib3yeMble B /la3ePHOH TeXHO/10rH4ecKoH
o6paborke MarepuaoB. 7.1 CUCTeMbI JOCTABKH JIa3ePHOTO U3/TyYeHHsI B 30HY
o6pabotku. 7.1.1 Cxema € UCO/Ib30BaHHEM (HOKYCHDYIOLIeH JIMH3bI C LeHTPa/IbHbIM
oTBepcTHeM. 7.1.2 CxeMa C UCIIOIb30BaHHEM 0CeCHMMETPHYHOTO 00paIlieHHOro
00bekTHBa. 7.2 POKYCHPOBKa M3/yueHHs B 30He 06paboTKu. 7.2.1 DneMeHTbI
MPOXO/HOW ONTHKH. VICrosb3yeMble MaTepuabl. 7.2.2 POKyCUpYOLIe CHCTEMBI Ha
OCHOBE OTpa)KﬂIOLL[Eﬁ OITUKH.

15

10

10

10

Bcero 3a 7 cemecTp

108

68

34

34

40

100

100

Bcero no gucuuniMHe

108

68

34

34

40

100

100

3.2. AyATOPHBII NPAaKTUKYM

Homep u HaumeHOBaHMe pa3je/ia
U CIMILTAHBI

Tema NPAaKTHYE€CKOIr'0 3aHATUA

Oo0neMm,

ayn.
JacoB

Pazpen 1. ®opmupoBaHue 1 NIPOXOXKIEeHKe
H3/TyueHNs yepe3 ONTUUeCKYH0 CUCTEMY C

yueToM An(pakLvy CBeTa.

Pe30oHaTOp B reoMeTprueCcKOM IPUOIVKEHNH.
VnykeHepHBIN pacyeT ¥ ONTUMHU3aLUs pe30HaTopa
B reOMeTPHUeCKOM MPUOJIVKEHUH.

Pacuet pe3oHnaropa. Peltienue 3azau.

Pa3gen 2. OcHOBHBIE TUIIBI Pe30HATOPOB.

OnTuMu3alys HeyCTOMUHMBOTO pe30HaTopa.
Pemrenue 3agau.

Pasgen 4. Ontuka atMocgepHOro KaHasa
Iiepe/jauyl J1a3epHOro U3/yUYeHusl.

BHyTprpe3oHaTopHble HeOZHOPOAHOCTH. OLjeHKa
OITHUYECKOro KauecTBa JIa3epHOro Myyka.

OlleHKa KaueCcTBa ONTUUECKOW CUCTEeMBbI C
HEeOJTHOPO/JJHO pacripe/ie/ieHHbIM IT0Ka3aresieM
TIpeJIoMJIeHHsT aKTUBHOM Cpefibl

UucnieHHbIe OLIEHKU BIUSHUS aTMOCQEepHI.

IbdheKTUBHOCTD IPOXOXKAEHUS U3TyUeHHs
Pa3/TMUHBIX JIa3€POB Uepe3 TypOy/IeHTHYI0




atmocdepy.

Pazgen 7. OnThuecKkue CUCTEMBI,

8  |ucmonb3yemble B a3epHON Konnoksuym 4
TeXHOIOTHUECKOW 00paboTKe MaTepHaos.
Bcero 3a 7 cemectp 34
3.3. CamocrosiTennbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHMe pasjiesa Oompem,
Copep)xaHue yueOHOro 3afaHus
n/n AUCLIUIINHBI 4acoB
Pa3pen 1. ®opmupoBanue u W3yuyeHne npesyCMOTpPEHHBIX IPOrPaMMOi
| |MPOXOXzeHue us/yueHus yepes IWAKTUUeCKUX eJUHUL] 110 KOHCTIeKTaM JIeKI[Ui, 7
ONTHUYECKYIO CUCTEMY C YUETOM Marepuasia MpaKTUYeCKUX 3aHSTUI U peKOMeHyeMoi
IudpakLyy cBeTa. JuTeparype
W3yueHue ripelyCMOTPEHHBIX POTPaMMOi
2 WJaKTUUeCKUX eJUHUL] 110 KOHCIIeKTaM JIeKLUH 1 5
Pasgen 2. OcHOBHBIE TUTTBI AR ¢ CAMHAL 1
pPEKOMeH/lyeMOU JIuTepaType
Pe30HaTopOB.
3 BrirnosiHeHMe UHAWBU/Tya/IbHOTO [JOMAIITHETO 3a/laHust 3
Nel 1 MOATOTOBKA K 3all[UTe PaOOThI
Pa3pen 3. BHyTpupe3oHaTopHbIe W3yueHue nipelyCMOTPEHHBIX MPOrpamMMOi
4 |UCKa)KeHUSs U UX BIAUSHUS Ha IWAAKTUUeCKUX eUHUL] I10 KOHCIIeKTaM JIeKIUi U 2
XapaKTepUCTUKHU U3TyUeHusl. peKoMeHJyeMoM hTepaType
W3yueHue nipelyCMOTPEHHBIX MPOrpamMMOi
5 IWAAKTUUeCKUX eJUHUL] 10 KOHCIIeKTaM JIeKI[Ui, 6
MarepuasiaM NpakTUYeCKUX 3aHATUN U
Pa3gen 4. Ontuka atMmochepHoro pEKOMEH TyeMoii JTepaType
KaHaJsia repeziayu Jla3epHOro
BrirnosiHeHre UHAWBU/Tya/IbHOTO [JOMAIITHETO 3a/iaHust
6  |u3mydeHwUs. 3
Ne2 ¥ MOATOTOBKA K 3all[UTe PabOThI
7 BrirnosiHeHMe UHAWBU/Iya/IbHOTO [JOMALITHET0 3a/iaHust 3
Ne3 1 TOATOTOBKA K 3aLjuTe paboTsl
W3yueHue nipelyCMOTPEHHBIX MTPOrpaMMOi
Pazgen 5. AfanTrUBHbIE ONTHYECKHe Y PEAY p porp .
8 CHCTEMBI IWAAKTUUeCKUX eJUHUL] [10 KOHCIIeKTaM JIeKIUi U 3
' peKoMeHJyeMoM iTepaType
W3yueHue ripelyCMOTPEHHBIX POrpamMMOoin
Pa3gen 6. Cucrembl hOpMHUPOBaHUS Y PeAy p porp .
9 IWAAKTUUeCKUX eUHUL] 10 KOHCIIeKTaM JIeKIUi U 3
JIa3epHOT0 U3JTyUeHUsl. Ny
peKoMeHJyeMoM uTepaType
10 |Paznen 7. OnNTUYeCKUe CUCTEMBI, [ToaroToBKa K KOJIOKBUYMY 2
UCII0/Ib3yeMble B Jla3ePHON N3yuenHue ripeyCMOTPEHHBIX TIPOTPAMMOM
11 |TexHOMOrMueckoii obpaboTke NUIaKTUUeCKUX eIMHUI] TI0 KOHCIIeKTaM JIeKLIUA U 3
MaTepHaJsioB. peKoMeHAyeMOU uTepaType
Bcero 3a 7 cemecTp 40
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 (2| 3 4 |5 7/ 8 9 10| 11 | 12| 13 |14| 15 |16 17
7 Tect Tect | 13 P Tect | A3 | AP | Tect | A3 | Tecr Tect | [P

Yc/ioBHBIE 0003HAUEHMST:
o JIP — apiarHOCTHUeCKasi paboTa;
e TecT — TecT;
e 13 — jomMailiHee 3aZiaHue.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBaJbl B

cnenyrommx ¢popmax:
JMarHoCTUYecKasi pabora;

TeCT;

AOoMalllHee 3aJdHue.

IIpomexxyTouHas arTecranusi IIPOBOAUTCS B hopMax:

7




® 5S5K3dMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. Benses, A. T1. Kernakog, B. B. JTobaué. Ontika MOIIIHBIX Ja3epoB. U. 3 Cucrema BbIBO/A
n3nyuenus. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2002, 351. pec.

2. A. A. Bensie, B. B. Jlobaués, FO. I1. MakcumoB. OnTHKa MOIIHBIX a3epoB. Y. 1 dopmupoBaHue
uznyuenus. bBI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2001, 351. pec.

3. A. C. bopediiio, C. B. VBakuH. . JIa3epsl: ycTporicTBo u geticteue. CII6.: JTanb, 2016, 50 3K3.

4. B. B. Jlo6auég, FO. T1. Makcumog, C. FO. CtpaxoB. ONTHKa MOITHBIX Ja3epoB. Y. 2 OnTuueckoe
KauecTBO akTUBHLIX cpes. BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2001, 1. pec.

5. O. 3eesto. . ITpuntmne! naszepos. CI16.: Jlanb, 2008, 29 3Kk3.

6. pex. B. B. Jlo6aués ; BI'TY "BOEHMEX" um. [I. ®. YctrHoBa. OnTHKa MOILIHBIX 1a3epoB. Y. 4
3epkana. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005, 70 3K3.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:
1. H. B. Kapnog. . Jlekuyu o KBaHTOBOM 3/ieKTpoHuKe. M.: Hayka. I'1. pef. pu3s.-mar. iut., 1988, 2 3k3.
5.3. [lepuoguueckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/Is1
OCBOEHUS! TUCIUTUIAHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.ru/ — DBC Jlans;

2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®ynnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [.®.
YcTuHOBa.

CoBpeMeHHbIe TPoQecCHOHabHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatvonasieHast yeKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHbOPMalMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMallioOHHbBIN TTOpTasl ITPaBoBO HHGMOpMAaI[UH.

5.5. TIporpamMMHOe obecrieueHue:;
1. Mathcad Education - University Edition Term.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. 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. KoMIbIOTepHBIH KOMII/IEKT;
3. Mathcad Education - University Edition Term.

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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OIITUKA JIASEPOB

AnHoTanusa paboueii nporpaMMsl

Muciynmaa OIITUKA JIABEPOB sBisieTcs AWCLUIUIMHON 00si3aTe/bHOM uYactH 0O0ka 1
MpOorpaMMBbI NOATOTOBKM MO Haripa/aeHuto 12.03.05 JlazepHas mexHUKa U ad3epHble mexHono2uu. JucuurnivHa
pearmm3yeTcst Ha dakyabreTe M VHbDOPMalMOHHBIX U yripaBisomux cucteM BI'TY "BOEHMEX" um. [1.®D.
Ycrunosa kadenpoii 11 JIASEPHASA TEXHUKA.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
[ICK-1.1 crioco6HOCTh K aHaIM3y 3aJauy 110 IPOEKTHPOBAHUIO THITOBBIX CHCTeM, NPUOOPOB, Y37I0B U JieTasei
Jla3epHOM TEXHUKH, JIa3epHBIX ONTHKO-3IeKTPOHHBIX MPUOOPOB 1 CHCTEM;
[1CK-1.3 criocobHOCTh K pacyeTry, MPOEKTUPOBAaHUIO M KOHCTPYHWPOBAHHIO B COOTBETCTBUM C TeXHUYECKUM
3aZlaHueM TUTIOBBIX CHCTeM, PUO0POB, AeTasel U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IEMEHTHOM YPOBHSIX.

CojepxaHve JMCLMIVIMHBI OXBaTblBaeT KpPYI' BOIPOCOB, CBfI3aHHbIX C (PM3MUYECKWMH IIPUHLMIIAMU
(byHKLMOHUPOBAHWsI, KOHKPETHBIMA KOHCTPYKIMSIMA U OCOOEHHOCTSIMH TIPUMEHEHHs B J1a3epPHOM TeXHHKe
OCHOBHBIX ONTUYECKUX CUCTEM M UX OT[e/IbHBIX 37IeMEHTOB.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e TECT;
e [JOMaIlIHee 3a/aHue.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHA (34 u.), TpakThueckue 3aHATHS (34 4.), caMmocTosiTe/bHas paboTa
crygenra (40 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

OIITHUKA JIABEPOB

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue paboTbI

PexkomeHpyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. ®opMupoBaHue U NPOX0XK/AeHNE U3/TyUeHHUs Yepe3 ONTHYECKYH) CHCTeMY C YUeToM

audpaknuu cBera.

N3yuenue ripefycMOTpeHHBIX TIPOTPaMMOM
UAAKTHUeCKUX eJUHUL] 110 KOHCIIeKTaM

O. 3genro. . [TpuaLMTE! M1a3epos: CII6.: JlaHb,
2008 (4,5)
A. A. BessieB, B. B. JTobaués, IO. I1. MakCchMOB.

JIEKL|MH, MaTeprasia MpakTHYeCcKuX 3aHATHH | OnTHKa MOLHBIX fa3epos. Y. 1 ®opmupoBaHue 7
Y peKOMeH/lyeMOi1 TuTeparype nsnydenus: bI'TY "BOEHMEX" nm. [I. ®.
YctuHoga, 2001 (2, 3)
Wrtoro no pasgeny 1 7
Paspen 2. OcHOBHBIE THIIbI Pe30HATOPOB.

W3yuenue rpelyCMOTpeHHBIX rporpammoii | O. 3sesnto. . [TpuHire! 1a3epos: CII6.: JTaHb,
JUJaKTUUeCKUX eJUHUL] TT0 KOHCIIeKTaM 2008 (5) 5
JIEKIUN ¥ peKOMeHTyeMoii IuTeparype A. A. Benses, B. B. Jlo6aués, 10. IT. MakciMOB.
BbirosiHeHHe WHAMBUIYaTIbHOTO OnTurka MOLHBIX y1a3epoB. U. 1 ®opmupoBaHue
JoMarHero 3azanus Nel 1 MOAroToBKa K usnyuenusi: BI'TY "BOEHMEX" um. /1. @. 3
3a1uTe paboThl YcruHoBa, 2001 (3)

Wroro no pa3geny 2 8

Paspen 3. BHyTpupe3oHaToOpHbIe HCKA)KeHHS M UX BJIMSHHSA Ha XapaKTePUCTUKHU U3/TyUeHH .

W3yuenue npefyCMOTpeHHBIX IPOrPaMMOM

A. A. BessieB, B. B. JTobaués, IO. I1. MakCHMOB.
Orntrika MoLHBIX J1a3epoB. U. 1 dopmupoBaHue

JIEKL[MM 1 PeKOMeH/IyeMoii TuTepaType

AMAKTIHECKIX GIIHHL 110 KOHCTIEKTaM u3nyuenus: BITY "BOEHMEX" um. 1. ®. 2
JIEKLIUW Y peKOMeH/lyeMO! IuTeparype Yernmosa, 2001 (3)
Wrtoro no pasgeny 3 2
Pa3pen 4. Ontuka atMocdepHOro KaHasia nepejayu jia3epHOro U3/IyyeHus.
N3yueHue ripelyCMOTPEeHHBIX ITPOrPaMMOi
IUJAKTUUeCKUX eUHUI] T10 KOHCTIeKTaM . ] 6
NIeKIMi, MaTepranaM IpakTHIeCcKUX A. C. bopeiiuo, C. B'_ MBaKIfIH' - Jlaseper:
3aHSITHI 1 PEKOMeH/IyeMoii TuTeparype YCTPOMCTBO U ,IZ[E?I/ICTBI/IE)E). CII6.: Jlans, 2016 (1,
BeIrorniHer e WHAUBH/ya lbHOro A. A. benses, B. B. Jlobaués, FO. I1. MakcHMOB.
JoMailliHero 3afaHus Ne2 U MOATOTOBKA K 3
samaTe paGoTsl Ontrka molgHeIx y1asepos. U. 1 dopmuposaHue
n3nydenus: BI'TY "BOEHMEX" nm. 1. ®.
BrirnoiHeHHe UHAWBU/TYa/TbHOTO Yerurosa, 2001 (3)
JoMailliHero 3afaHus Ne3 U IMOATOTOBKA K ’ 3
3a1uTe paboThl
Urtoro no pa3geny 4 12
Pa3pgen 5. AjanTUuBHbIE ONITHUECKHE CHCTEMBI.
. | pen. B. B. Jlobaués ; BI'TY "BOEHMEX" um.
N3yueHue ripelyCMOTPEHHBIX ITPOTrPaMMOii
. ®@. YcruHoBa. OnTrka MOLIHBIX J1a3epos. Y.
JUAJAKTUUeCKUX eJUHUL] [10 KOHCIIeKTaM 3

4 3epkana: BI'TY "BOEHMEX" nm. 1. ®@.

YctuHoga, 2005 (1)
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Wroro no pasgeny 5 3

Pazpen 6. Cuctemsl ¢opMHPOBaHUS JIa3€PHOr0 U3/TyUYeHH.

A. A. Benges, B. B. Jlo6aués, FO. IT. MakcuMOB.
Orntrka mMolHbIX y1a3epos. Y. 1 dopmuposaHue
N3yuenue npegycMoTpeHHbIX niporpamMmoit | usnydenusi: BI'TY "BOEHMEX" um. [1. ®.

IUIAKTUUeCKUX eIMHUL] T10 KOHCIIeKTaM YctunoBa, 2001 (3, 4) 3
JIEKL[MM 1 PeKOMeHIyeMoii TuTepaType A. C. bopeiio, C. B. ViBakuH. . JIa3epsr:
ycTpoicTBo U gelicteue: CII6.: Jlans, 2016 (2,
4,5)
Wrtoro 1o pasgeny 6 3

Pa3JIEJI 7. OnTHUecKuie CUCTeMblI, HUCII0/Ib3yeMbI€e B nasepﬂoﬁ TEeXHOIOTHYeCKOM oﬁpaﬁoTKe MaTepuad’/ioB.

H. B. KapJios. . JIekijuu 1o KBaHTOBOM
IloaroToBKa K KOIIIOKBUYyMY anekTpoHuke: M.: Hayka. I'n1. pez. ¢u3.-mart. 2
suT., 1988 (BCe)

A. A. Benses, A. I1. )Kesnaxkos, B. B. JIobaués.
Onrtuka MoiHbIX ja3epos. Y. 3 Cucrema
BbIBOZA u3nyueHus: bI'TY "BOEHMEX" um. [I.

N3yuenue ripefyCMOTpeHHBIX TIPOTPaMMOM ®. Yerunosa, 2002 (Bce)

AMAAKTUEECKIX GHHMN T10 KOHCTIEKTaM B. B. Jlo6aués, IO. I1. Makcumog, C. FO. 3
JICKLIHM M EKOMEHAYEMOH MTEpAType Crpaxos. OnTyKa MOLIHBIX /1a3epoB. Y. 2
OrnTrhueckoe KauyeCTBO aKTUBHbBIX cpefi: BI'TY
"BOEHMEX" um. [I. ®. Ycrurora, 2001 (Bce)
Wroro no paspeny 7 5
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OIITUKA JIABEPOB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

* TecCT;
e JOMalllHee 3aflaHue,;
e DJK3aMeH.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Tect

KoHTpo/b yCBOEHUS JIEKIIMOHHOTO MaTepyasa CTy/IeHTOB MPOU3BOJUTCS B aBTOMATHUECKOM PeXUME 3a
cueT nipuMeHeHus 10 «MeHTOpP», TIPe/ICTAB/ISIONIET0 COO0U BeO-TIPHIOKeHHe, B KOTOPOM KJTHEHTOM
BBICTYyTIaeT Opay3ep, a cepBepoM — BeO-cepBep. JJocTyn cTyzneHToB K [10 «MeHTOp» OCyILeCTBSIeTCs uepe3
o060 uHTepHeT Opay3ep, yCTaHOB/IEHHBIHN Ha I000M YCTPOHCTBe, UMEIOIEM [IOCTYT B CeTh VIHTEpHET C
TOMOIIIbI0 MHUBHU/YaTIbHOTO JIOTWHA Y T1Iaposisi. B KOHIle KaXKJ0# JIeKWU MPUCYTCTBYIOLUM CTyAeHTaM
TMpe/ijlaraeTcsi OTBETUTh Ha OAWH U3 BOTIPOCOB TI0 TeEMe U3/I0KEHHOU JIeKIUH. Pe3y/bTaThl TeCTUPOBAHUS
0000I111at0TCs C MOMOIIIBI0 OanabHO-perTUHIoBok crcTeMbl (BAPC). OCHOBHBIM KpUTEPUEM Ha3HAUEHMST
0as/IoB CITyXKHT CIIOCOOHOCTD CTY/IEHTA OTBEYATh HA TECT 32 MUHUMAJIBHOE UKC/IO MOMBITOK.

JomaiHee 3ajjaHue

Permenys ;oMaltHUX 3a/laHAN TIPECTAB/ISIOTCS B TIeUaTHOM WM PYKOTTMCHOM (opme. [loryckaeTcst
BBIMOJTHEHHE PACUETOB «BPYUHYIO» WK UCTIO/Ib30BaHHE CUCTEM aBTOMAaTH3al[ MaTeMaTHyeCKUX PacueToB.
Kaxxoe 3a/jaHye cofiep>KUT Habop MCXOHBIX JAHHBIX B COOTBETCTBUM C TEMOH UH/AVBU/YabHOTO 3a/1aHMS.
Kpurtepuu o1ieHUBaHUS:
IlomaiiiHee 3a/jaHMe CUMTAETCS BBITIOIHEHHBIM YCIENTHO (PUHUMAETCS) TIPU CJIEAYIOIIUX YCIOBUSIX:
* NIPABWILHOE BBLITIOJTHEHKE BCEX MYHKTOB (3a71a4), MpelyCMOTPEHHBIX 3a/laHUEM;
* IpaBWIbHOE 0(hOPMJIEHHE BCEX Pe3y/IbTaTOB B COOTBETCTBUU C TPeOOBAaHUSIMU TOCYAaPCTBEHHBIX CTaHJAPTOB.

JK3aMeH

OO0yuaromuiicss IMeeT MpaBo Ha Mo/yueHrue MUHHUMAa/IbHOHN MOJI0OKUTE/TbHOMN OL|eHKH TP YCJIOBUU
YCITEIIHOTO MPOXOXKAEHUSI TEKYIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hOpMe IMarHOCTHUeCKOU paboThI B
COOTBeTCTBUU C TpadrKoOM pa3zena 4.
VITOrOBBIN KOHTPOJIb TI0 IUCHUIITHE TTPOXOAUT B JopMe 3K3ameHa. JJomyck K 3k3ameHy ohopMIISeTCst TIpU
YCJIOBUU TIOJTHOTO BBITIOJTHEHUS BCEX MEPOIIPUSTHH, MPelyCMOTPEHHbIX TPa)IKOM KOHTPO/IbHBIX
MEpPOTPUSATHH. DK3aMeH BKJTFOUAeT B ce0s1 OTBETHI HA TeOPeTUUYeCKHe BOMPOCHI U PellleHue 3a/JauM.
O11eHKa «OTJIMYHO» BBICTABJISIETCS MPU Pa3BEPHYTHIX U TOUHBIX OTBETAX Ha 2 TEOPETHUECKUX BOIIPOCA U
TPaBUWJILHOM pellleHrH 3a/jaul.
O11eHKa «XOPOIIIO» BLICTAB/SIETCS TIPYM TOUHOM U [TOJTHOM OTBETe Ha OZIMH TeOpeTHueCKUi BOTIPOC U MPU
TPaBWJIFHOM peIlleHrH 3a/jauu.
Or1leHKa «y/10B/IETBOPUTEILHO» BLICTAB/ISETCS MO0 MPU HEMTPABU/ILHBIX OTBETAX HA TEOPETHUECKHE BOMPOChI
Y pelleHny 3a/lauu, MO0 MpU MPaBU/ILHOM OTBETe Ha O/IMH TeOPeTHUeCKUI BOTIPOC U HETTPABUILHOM PeIleHUH
3afiauu.
O1ieHKa «HeyI0B/IeTBOPUTETHLHO» BLICTAB/ISETCS ITPU HElPaBMW/IbHBIX OTBETaX Ha TeopeTHUecKHe BOMPOCHI U
TIpPY HepellleHHOo 3ajiaue.
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Paspen 1. ®opmuposanue u
4 - MPOXOXK/eHHe H3/TyueHHs yepe3 23 | 16 6 10 7 15 | 30 Tecr
ONTHYECKYI0 CHCTEMY C YUETOM
audpakouu cBera.
Pa3pen 2. OCHOBHBIE THIIBI Tecr,
4 | 7 AEIT 2. 146 | 4| 2 8 | 20 | 10 |Tomaumee
Ppe30HaTopoB. sajiane
Paspen 3. BHyTpupe3oHaTopHbIe
4 7 |MCcKa)KeHUS U UX BJIUSHHUSA Ha 4 2 2 0 2 10 0 Tect
XapaKTepUCTUKH U3/TyUeHHUs.
Pazpgen 4. OnTuka armocdepHoOro Tecr,
4 7 |kaHa/a mepejayYu J1a3epHOro 36 | 24 6 18 12 15 | 40 |HdomaiuHee
U3/TIydeHus]. 3ajjaHue
4 7 Pa3pen 5. AjanTuBHBbIE ONITUUECKHE - 4 4 0 3 15 0 Tecr
CUCTEMBI.
4 7 Pa3zpaen 6. Cucremsl hopMHupOBaHUs 9 6 6 0 3 15 | 10 Tecr
JIa3epHOro U3/IyYeHH.
Pa3pen 7. OnTuueckue CHUCTEMBbI,
4 - |MCHO/Ib3yeMble B J1a3epHOH 15 | 10 6 4 5 10 | 10 Tecr
TEXHOJIOTHYECKO# 00padoTKe
MaTepuasioB.
Bcero 3a 7 cemecTp 108 | 68 | 34 34 40 | 100 | 100
Bcero mo AucCIUIUIHHE 108 | 68 | 34 34 40 | 100 | 100
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