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Pa3padoruukmu:
Honent kagpeapsl ONTUKO-3IEKTPOHHBIX TPUOOPOB, K.H., TOIEHT
Iunun B. A.
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Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS TUCHMILUIMHBI - TPUOOPETECHUE 3HAHUM CTYICHTaMU B 00JacT (PU3NUYECKHUX
OCHOB M NPHUHLMIIOB [JEHCTBUS COBPEMEHHBIX OINTUKO-IEKTPOHHBIX H3MEPUTEIbHBIX CHUCTEM,
O3HAKOMJICHHE C THIIaMU IpeoOpazoBaresell MepeMenieHni, COBPEMEHHON 3JIeMEHTHOH 0a30H,
napaMeTpaMu U XapaKTEpPUCTUKAMU 3TUX BAKHEHIIMX Y3JI0B COBPEMEHHBIX ONTHUKO-3IEKTPOHHBIX
CUCTEM

3anaun n3y4eHus: JUCLMILIIUHBI:
- (opMHpOBaHHE y CTYJEHTOB MOHATHH O NPUHLIMIIAX IMOCTPOCHHUS MU COCTABE ONTUYECKUX U
OITUKO-3JIEKTPOHHBIX PUOOPOB U KOMIUIEKCOB;
- (opMpupoBaHHE y CTYAEHTOB YMEHHUIl IO TEXHOJOTMH COOPKH, IOCTUPOBKM U KOHTPOJSA
OITUKO-3JIEKTPOHHBIX PHOOPOB;
- (popMupoBaHME y CTYIEHTOB NOHATHI O TOCYIAPCTBEHHBIX M OTPACIIEBbIX CTaHJApTaX, CTaHIapTax
OpraHM3alvy;
- 1aTh CTyJ€HTaM YMEHHUs ONpEAEIATh TPeOOBaHM K pa3padaTbiBaeéMON OCHACTKE U CIIELUATIEHOMY
UHCTPYMEHTY.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3y/1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus

[1IK-4 TIK-4. Crioco0eH K aHaau3y TEXHUYECKOTO 3aJaHus Ha MPOCKTHPOBAHUE THIIOBBIX CHUCTEM,
npuOOpOB, Y3JI0B M JeTajeil Ja3epHOM TEXHUKH, JIA3ePHBIX ONTUKO-3ICKTPOHHBIX HPUOOPOB U
CUCTEM

ITK-4.1 T1K-4.1. Pa3zpabarpiBaeT (yHKIITHOHAIBHBIC U CTPYKTYPHBIE CXEMBI JIA3CPHON TEXHUKH,
omnpenenseT GunuecKkue MPUHIMIBI JEHCTBUS YCTPONCTB B COOTBETCTBUHU C TEXHUYECKUMU
TpeOOBaHUSIMU C HCIOJIb30BAaHUEM TEOPETUUYECKUX METOJOB U MPOTPaMMHBIX CPENICTB
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3name:

[1K-4.1/31] npuHOMIBI TTOCTPOEHUST W COCTaB ONTHYECKUX M OINTHKO-AJICKTPOHHBIX
MpUOOPOB M KOMITJICKCOB

[TK-4.1/312 npuHIUIIEI KOHCTPYUPOBAHUS ONTHKO-JIEKTPOHHBIX MPUOOPOB

[1IK-4.1/303 KOMIBIOTEpHBIC TEXHOJIOTHUH IPOEKTUPOBAHUS U KOHCTPYHUPOBAHHUS
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPHUOOPOB M KOMILIEKCOB

Ymemns:

[1K-4.1/YM] npuMeHsATh TMepeaoBOM HMHKEHEPHBIM OMBIT TMPH MPOCKTUPOBAHUH U
KOHCTPYHPOBAHUHU ONTUYECKUX U ONTHUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB
[1K-4.1/YM2 ucnonb3oBaTh MpoheCCHOHANBHBIE TAKeThl MPUKIATHBIX MPOrpaMM s
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTUYECKUX U ONTUKO-IEKTPOHHBIX TPUOOPOB U
KOMIIJIEKCOB U CUCTEMBI 3JIEKTPOHHOTO JOKYMEHTO000pOTa

Braoems:

[1K-4.1/HB1 MeTonukoi aHaM3a TEXHUYECKOTO 3aJJaHUs Ha TPOCKTUPOBAHKE
TUTIOBBIX CHCTEM, PUOOPOB, Y3JIOB U JIeTaJICH JT1a3epHOU
TEXHUKH, Ja3€PHBIX ONTHUKO-IICKTPOHHBIX MPUOOPOB U CUCTEM

[1K-4.3 TIK-4.3. OcymiecTBisieT MOMCK M aHAIW3 Hay4YHO-TEXHUYECKOW uH(popManumy,
OTEYECTBEHHOTO U 3apy0eXHOT0 OIbITa, paboTaeTr ¢ 6a3aMu TaHHBIX

3name:
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[1K-4.3/3ul oreuecTBeHHbIE M 3apyOexHble 0a3bl JaHHBIX HAYYHO-TEXHUYECKOH
UHPOpMAITIH

Ymemo:

[1K-4.3/Ym1 paborars ¢ 6a3aMu TaHHBIX U HCTOYHUKAMHU HHGOPMAIITHH

[1K-4.3/YM2 ocymiecTBIsATh MOMCK U aHAJIN3 OTEUECTBEHHBIX U 3apyOeKHBIX 0a3 JaHHBIX
Hay4YHO-TEeXHHUECKOH MHPOpMAIIH

Braoemy:

[IK-4.3/HBl wMmeTomamMu ¥ aJropuTMaMud TIOMCKAa U aHalIW3a OTCYCCTBEHHBIX W
3apyOe)HBIX 0a3 JaHHBIX HAYYHO-TEXHUYECKON HH(POpMAIIUH

[1K-5 TIK-5.

CrocobeH K y4acTHIO B pa3pabdOTKe TEXHHUYECKUX TpeOOBaHWU W 3aJaHUN Ha MPOEKTHUPOBAHUE
TUTIOBBIX CUCTEM, MTPUOOPOB, Y3JI0B U JETaJICH JIa3epHON TEXHHUKH, JIA3EPHBIX OMTHUKO-3JIEKTPOHHBIX
MPUOOPOB M CUCTEM

ITIK-5.1 TIK-5.1. Ananusupyet u omnpeaeiseT TpeOOBaHUS K MapameTpam, MpEeabsBIsIeMble K
pa3zpabaTbiBaeMOll J1a3epHONM TEXHHKE C YYETOM H3BECTHBIX OKCIHEPUMEHTAJbHBIX U
TEOPETUUECKUX PE3YIbTATOB

3name:

IIK-5.1/3u1 0coOeHHOCTH KOHCTPYKIMH © MNPUHUUI PAa0OThl ONTUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB

Ymemns:

[1K-5.1/YMm1 ananu3upoBaTh NMpEIbsBIsACMble TEXHUYECKHE TPeOOBaHUS K MapaMeTpam
pa3pabaTeiBA€MOr0  ONTHUKO-’JIEKTPOHHOTO  MpUOOpa €  y4eTOM  H3BECTHBIX
SKCIEPUMEHTAJILHBIX U TEOPETUYECKUX PE3yIbTaTOB

Braoems:

[1K-5.1/HB1 MeToaukoi aHain3a TEXHUYECKOTO 3aJJaHus Ha TPOCKTUPOBAHKE

JIe3E€pHON TEXHUKHU

3. Mecto aucuuminHbl B cTpykrype OII

Hucuummaa (monynb) b1.0.23  «IlpeoOpa3oBareny JMHEHHBIX W YIJIOBBIX TEPEMEIICHUI
OTHOCHUTCS K 00sI3aTeIbHOM YacTu 00pa3oBaTeIbHOM MPOrpaMMbl M U3ydyaeTcs B cemecTpe(ax): 8.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIOB 3ajad
npodeCcCHOHAIBHOW  AeATenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI
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8 cemecTp 108 | 3 | 26

26

56

3auyer ¢
OLIEHKOH

Bcero 108 | 3 26

26

56

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

HaumenoBanue pazaena, TeMbl

Bcero

JIEeKIIMOHHBIE 3aHSTUS

[IpakTnyeckue 3aHATHS

CamocrositenpHas paboTa

00y4JeHHsI, COOTHECEHHBIE C
pe3yJbTaTaMyi OCBOCHUS

[Inanupyemblie pe3ynbTarhbl
IIPOrpaMMbI

Paznes 1. [Ipuynnun usmepeHuni
U KJIaccupuranus
ONTHKO-3JIEKTPOHHBIX
PACTPOBBIX Npeodpa3oBareei
YIVIOBBIX U JIMHEHHBIX
nepememennii (ITYJII).
OcHOBHBIE TeXHHYECKHE U
MeTPOJIOTHYeCKHe
xapakrepucruku ITYJIII

[

6

-}

Tema 1.1. [Ipuniun usmepenui
pacTpoBbIX IpeoOpazoBaTesneil.
OcHOBHBIE TEXHUYECKHUE U
METPOJIOTHYECKHE
xapakrepuctuku [TYJIIT.

Tema 1.2. Kimaccudukanus
OIITHUKO-3JIEKTPOHHBIX PACTPOBBIX
npeoOpasoBareeil mepeMeneHuin

I1K-4.1
[1K-4.3
IIK-5.1

Pa3gesn 2. OneHka TOYHOCTH
aHAJI0ro-uM(ppoBLIX
npeodpasoBareei
nepeMeneHuin

38

10

10

18

Tema 2.1. Tunsl NOrpemIHOCTEM.
Knaccudukarus norpemHocreit
U3MEPEHUM.

13

Tema 2.2. CtpyKTypa
MOTPEITHOCTH U3MEPEHUN TTPH
AIIIIL. Metoguueckue
COCTABIISIONINE PE3yAbTUPYIOIIEH
norpemHocTy AL

Tema 2.3. Metoabl pacyeTa
norpemHocTed AL mpu
MaKCHMaJIBHOM U BEPOSITHOCTHOM
ydeTax

Tema 2.4. OuieHKa MOTrPENTHOCTEN
AIIII B cratnueckom 1
JTUHAMHAYECKOM PEKHUMaX.

I1K-4.1
[1K-4.3
IIK-5.1
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Pasnen 3. PacTpoBbie 27 6 6| 15| IIK-4.1
npeodpa3oBarTe/u yIJIOBbIX H [1K-4.3
JIMHEHHBIX NepeMeleHui IIK-5.1
Tewma 3.1. YcTpoiCTBO U NPUHIIUIT 9 2 2 5
pabothr HakaruuBaromux [TVJIIT.
Tema 3.2. CTpyKTypHas cxema 9 2 2 5
HAKaIUIMBAIOILIErO

(MHKPEMEHTHOTO)

onTuko-31ekTporHoro [TYJIIT

Tema 3.3. YcTpoiCTBO U NPUHIIUIT 9 2 2 5
paboOTHI M CTPYKTYypHAsI cXemMa
aOCOJTIOTHBIX MpeoOpaszoBareseit
nepeMenieHun

Pasnean 4. IIpeoOpasoBaresn 18 4 4| 10| IIK-4.1
MAaJIbIX YIVIOBBIX U JIMHEHHBIX I1K-4.3
nepemMenieHui [IK-5.1
Tewma 4.1. IIpeobpazoBareinb 9 2 2 5
MepeMeIeHUI Ha pa3pe3HOM
dboronuone

Tema 4.2. [IpeobpazoBareinn 9 2 2 5
NepeMeNIeHu Ha
(hOTOpPE3UCTOPHOM JTUHEHKE.

Pazgen 5. MeToabl HOBBINIEHUS 9 2 2 5| IIK-4.1
TOYHOCTH Npeodpa3oBareJieit [1K-4.3
nepeMeleHuin IIK-5.1
Tema 5.1. Haznauernue 9 2 2 5

HWHTEPIOIATOpa. YpaBHEHHUE
W3MEPEHUSI IEPEMELICHUIN TPHU
MPUMEHEHUN UHTEPIOJATOpA.

Hroro 108 26| 26| 56

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Ilpunyun wusmepenuii u Kiaccuuxkayus ONMUKO-ITIEKMPOHHBIX PACMPOBHIX
npeoopazoeameneil y2noevlx u aunenunvix nepemewienuul (I1YJIIl). Ocnoeénvie mexuuueckue u
memponozuyeckue xapakmepucmuxu I Y/ITI

Tema 1.1. Ilpunyun usmepenuii pacmpogvix npeoopazosameineti. (OcHOBHble mMeXHUYECKUe U
memponozudeckue xapakmepucmuxu 11VIIII.

BBenenne. PabGouast mepa wu3MepeHHs TMEpEeMEIIEHUl B PpacTpO-BbIX ONTUKO-DJIEKTPOHHBIX
npeoOpaszoBatensix.  OCHOBHBIE TEXHMYECKHME W MeTposorndeckue xapaxrepuctuku [IYIIIL
BBonHBIN HHCTpYKTaX. 3HAKOMCTBO C JJabopaTopuei.

Tema 1.2. Knaccugpuxayus onmuxo-sneKmpoHHbIX pacmpossbix npeobpazosamerell nepemeueHutll

Knaccugukarus onTHKO-3JIEeKTPOHHBIX PacTPOBBIX ITpeoOpa3oBaTeneil nepeMenieHnii. 3HaKOMCTBO ¢
KOHCTPYKTHBHBIM  HCIIOJJHEHHEM pacTpOBBIX IpeoOpa3oBaTenieil MepeMelieHuil u  y3JI0B
CONIACOBAHHUs C IPYTUMU DIEMEHTAMU KOHCTPYKIUU.

Pazoen 2. Ouyenka mounocmu anano2o-yughpoesvix npeodpazosameneil nepemenuieHull
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Tema 2.1. Tunwi noepewnocmeii. Knaccuguxayus noepewinocmetl usmepeHui.

dopMa UYHCIOBOTO BBhIpaKeHUs TmorpemHocTed. Knaccudukamuss TOTpenrHOCTe H3MEpeHUH.
W3yuenne cxembl (OPMHUpPOBAHUS  MOTPEIIHOCTH  HU3MEpPEHUN TMpH  aHAJIOro-IU(PPOBOM
npeoOpazoBanun (ALIIT) u3mepsiemoit BETMUNHEI.

Tema 2.2. Cmpyxkmypa nocpewnocmu usmepenuti npu ALl Memoouueckue cocmasiaouue
pe3ynemupytoweti noepewnocmu AL

Onenka uHCTpyMeHTanpHBIX norpemHocted [IVIIII.  Metonbl CyMMUpPOBaHUS COCTaBIISIOIINX
MHCTPYMEHTAJIbHOU ITOIPEIIHOCTH.

Tema 2.3. Memoowl pacuema nozpewnocmeit AL[II npu maxcumanbHOM U 6epoSmMHOCIHOM Y4emax

MeTton pacdera mpu ydyeTe MaKCHUMalbHOTO BIMSIHMS MOTpEIIHOCTel. Merton pacuera mpu ydere
BEPOSITHOCTHOTO BJIMSIHUSI TIOTpENTHOCTEH. BBIOOp 3akoHa pacrpenesieHuss TOTPEIIHOCTeH MpH
BEPOSTHOCTHOM Y4YETe.

Tema 2.4. Oyenxa nocpewnocmeu ALl 6 cmamuueckom u OUHAMUYECKOM PENCUMAX.

OO6oOmeHHass METOAWKA OICHKM TOTPEIIHOCTH  aHAJIOTO-IM(GPOBOTO  MpeoOpa3oBaHUs B
IMHAMUYECKOM  peXuMe. BpiOOp  palMoHaNbHOTO  mIara  KBaHTOBAHUS  IEPEMEUICHHUS
aHajoro-nudgpoBoro npeodpa3zoBaHus B THHAMUUECKOM PEKHUME.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

KonTponbhas pabota

Pazoen 3. Pacmposvie npeodpazosamenu y2ino6ulx u JUHEHHHIX NEPeMeUujeHUll

Tema 3.1. Yempouicmeo u npunyun pabomul Haxanausaowux [1VJII1.

HaxkammuBarormue (nakpemenT-apie) [IVJIIL. Tlpuamun paGotel mpeoOpa3oBa-TeNU JIMHEHHBIX
nepemenieHui. [lpuHnunm pabGoTel MpeoOpa3oBa-TEIU  YITIOBBIX nepemenieHui. M3yuyenue
ocoOeHHOCTEW TmpakTUYeckoro npuMmeHeHus HakarmBaromux [IYJIII u BBIXOIHBIX CHTHAJIOB
HaKaIUTMBAIOIINX MTpeoOpa3oBaTeseil ¢ KBaapaTypHOH JTOTHKOM.

Tema 3.2. CmpykmypHas cxema Hakaniugarouje2o (UHKpeMeHmHno20) onmuko-snekmpounozo 11 YVJIIT

CrpykTypHasi cXxemMa HaKalUIMBAIOILIEro (MHKPEMEHTHOro) onTuko-3iekTpoHHoro ITVIIIL. Ilpumep
OCHOBHBIX XapakTepuCcTUK. OIleHKa TOYHOCTH peoOpa30BaTesl YIIOBBIX MEPEMEIICHUN.

Tema 3.3. VYcmpoiicmeo u npunyun pabomei U  CMPYKMYPHAS — cXeMa — AOCONOMHbBIX
npeobpazosameineli nepemeujeHull

AOcomtoTHbIe TIpeoOpa3oBaTenu nepeMerieHnil. CTpykTypHas cxema M MpHHUMI paOoThl. Buabl
BBIXO/IHBIX KOZIOB. OIIeHKa TOYHOCTH ITpeoOpa3oBaTesis JIMHEHHBIX IepeMeILCHHH.

Pas3zoen 4. Ilpeoodpazoeamenu manvix y2no6ulX u JTUHEHUHHIX HepeMeuieHUl
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Tema 4.1. IIpeobpasosamenv nepemewjenuti Ha pazpesHom omoouode

[IpeoGpa3oBatenpb nepeMenieHnii ¢ MpUMEHEHHEM KOOPIUHATHO-UYyBCTBUTENIBHOTO (OTONPHUEMHUKA.
Hccnenoanust npeoOpa3oBatesis epeMelieHuil Ha pa3pe3HoM (poToauose.

Tema 4.2. Ilpeobpazosamenv nepemewyenuii Ha homope3ucmopHoll TuHelKe.

@a30BbIi pacTpPOBBIM MHTEPHOIATOp Ha (hoTope3ucTopHOM nuHeiike. McciaemoBanue (a3oBoro
pacTpoBOTO MHTEPIOIATOPA HA OCHOBE (POTOPE3UCTOPHOMN JIMHEHKH.

Pa3zoen 5. Memoowvt nogviuienus moynocmu npeoopazoseameineil nepemeuieHull

Tema 5.1. Ha3znauenue unmepnonsamopa. Ypasuenue uzmepeHus nepemewjeHuil npu npumMeHeHuu
uHmepnonamopa.

CrpykTypHasi cxema pacTpOBOro IMpeoOpas3oBaTelsis MepeMENIeHU MpU HMCIOJIb30BaHUU (Pa30BOro
MHTEPIIONATOpAa Ha OCHOBE TUCKPETHOro mnpeoOpasoBanus Dypbe Mg KBaAPaTYpPHBIX BBIXOJHBIX
curHaioB @IIY. VmopoiieHHas cxema KOHTpoOJUIEpa NpPU MCIOJB30BAHUM €ro B KayecTBE
uHTepnossaropa Ha ocHoBe JI1D. 'apmonnyeckuii ananu3 Ha ocHoBe J11D.

6. Ilops1oK NpoBeIeHUsT MPOMEKYTOYHOM ATTECTALIUMN

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEervIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaeparbHOM TOCYIapCTBEHHOM OIOIKETHOM O0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzanus v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTeIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

IIpomedicymounas ammecmayus: 3avem c oyeHnkou, 8§ cemecmp.

[Tpu opranuzanuy U MPOBEACHUN MPOMEXYTOUHOM aTTeCTalluy, UCXOA U3 TepeyuHs IIaHUPYEMBbIX
pe3ysbTaToB OOy4eHHUs IO IUCHUIUIMHE (MOAYIIO), MO KaKIOH KOMIICTCHLUH WIH CBSI3aHHBIM
HECKOJIbKMM KOMITETEHIIUSAM, B (POPMUPOBAHUM KOTOPBIX YYacTBYET yueOHasi JUCUUIUIMHA (MOAYb),
Kageapoii popMHupyIOTCS (POH OLICHOYHBIX CPEJCTB K 3a4eTy:

- TpUMEpHBIA TepeyeHb BOMPOCOB K 3a4eTy JJs OICHHWBAHHS PE3yJbTaTOB OOy4eHHUS B BHUJE
SHAHMIA. TIpu >ToM, 3a KaxIbIM BONPOCOM B CKOOKAX YKa3bIBAIOTCS(eTCs) KOMICTCHIHH(s),
YpOBEHb C(HOPMUPOBAHHOCTU KOTOPHIX(0ii) OyZIEeT OIIEHUBATHCS;

- TMPHUMEPHBII MepeyeHb MPOCTHIX MPAKTHUECKUX KOHTPOJIBHBIX 3aJaHHUH K 3a4eTy JUIsl OLCHUBAaHUS
pe3yapTaToOB 00yUeHUS B BUC YMEHU.

- TPUMEpHBIH TMepedeHb KOMIUIEKCHBIX MPAKTUYECKUX KOHTPOJBHBIX 3aJaHUM K 3a4eTy Ul
OILICHUBAHUS PE3yIbTaTOB OOydYeHUS B BUIE BHAI[EHHPI. [Ipu 3TOM, 3a KaXIbIM 3aJaHHEM B
CKOOKax YKa3bIBAIOTCS(ETCS) KOMIIETCHIMHU(sI), YPOBEHb C(HOPMHUPOBAHHOCTH KOTOPBIX(0if) Oyner
OLICHUBATKCS;

Jlnist mpoBeIeHNUs TPOMEKYTOYHOM aTTeCcTaluu, UCXOAs U3 C(HOPMUPOBAHHBIX MEPEYHEN (BOIIPOCOB K
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3auety, mpocThix [1K3, kommuekcHbix [TK3) ¢popmMupyroTcs BOmpock K 3a4eTy.

CdopmupoBanHsie miepeunu (Bompockl K 3adery, npoctbie [1K3, xommiekcupie [1K3) momkHBI B
COBOKYITHOCTH OXBaTbIBaTh BCE€ KOMIETEHIIMHM U 3asBJICHHBIC B MPOrpaMMe OCHOBHBIE Pe3yIbTaThl
oOyuenus o auciuiuinHe Ha ypoBHe 3HATDH, VMETD, BJIAJIETD.

Bompocer gopmupyrorcst cirydaitHOW BBIOOPKOW W3 NPUBEICHHBIX BBHIIIE MEPEYHEH, a HUTOTOBBII
pe3ysbTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MepedeHb pe3ysbTaToB
o0Oy4eHHs O AUCLUILIIHHE.

Kaxxaplii KOMIUIEKT BOITPOCOB BKJIIOYAET:

Borpoc 1151 oOLeHHBaHus pe3ybTaToB oOydenns B Buxe SHAHUI;

[IpocToe mpakTHueckoe KOHTPOJIBHOE 3aJaHue ISl OLICHUBAHHUS pPE3yJIbTaTOB OOyYeHHs] B BHUIE
YMEHU;

KommiekcHoe mpakTHdeckoe KOHTPOIBHOE 3aJaHKE JUIsl OIICHUBAHUS PE3YIbTaTOB O0yUYEHUS B BUJIC
BJIAZIEHU.

Mertoayka OIEHHMBaHUS: TIPY IPOBEICHUH ITPOMEKYTOUYHON aTTECTAIlMH, KaK MPAaBUIIO0, IPUMEHSETCS
cpenHee apu(METHUECKOE 3HAUCHHS OICHOK, MOJYYCHHBIX 3a KaXKIblii SJIEMEHT OIICHHBaHUS,
yKa3aHHBIN B KOMIUIEKTE (BOMIPOC ¥ JIBA MPAKTHYCCKUX 3aaHHUS).

HToroBast olieHKa 1O AMCIUIUIMHE PACCUYUTHIBACTCS KaK OTHOIIEHUE CYMMBI OIICHOK, ITOJyYEHHBIX
o0ydJaeMbIM 3a KaKJIbI BOIIPOC (BOMIPOC M 2 3a/iaHusl, Jajiee - SJIEMEHT KOHTPOJISI) MOEJIEHHOE Ha
KOJIMYECTBO MOJIYYCHHBIX OIEHOK (3).

[Tpu nmpoBeCHNHU OLIEHUBAHHMS 110 BOTIPOCAM M 3aJIaHUSIM, YKa3aHHBIM B JIEMEHTE KOHTPOJIS, B XOJIC
MIPOMEKYTOYHOH aTTeCTAINH, TPETIOIaBaTE b MOXKET YUUTHIBATh PE3YJIbTaThl TEKYIIETO KOHTPOJIS.

[Ipu npoBeneHuy 3aueTa: €Ciu JOCTUTHYT OJUH U3 TOKa3areseil:

«TOBBIIIEHHBIN», «BA3OBbIN» umi «[TOPOTOBBIIN» - BeicTansercs onenka «3AUTEHO»
€Cu cpelHee apu(pMeTHIeCKoe 3HaYeHHE OLICHOK HaXoauTCs B mHTepBasie ot 2.5-5.0. B nmpotuBHOM
clydae: €ClIM JOCTUTHYT TOKa3aTesb «HEZ[OCTATO‘-IHI:HZ.» -  BBICTABISIETCS  OIICHKA
«HE3AUYTEHOY, ecnu cpennee apudMeTHIECKOE 3HAYCHHE OIICHOK IO AJIEMEHTaM KOHTPOJIST MEHEe
2.5

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 2. Ouyenka mounocmu anano2o-yughpoesvix npeodpazosameneil nepemenuieHuil
Konmponupyemvie H/IK: I11K-4.1 I[1K-4.3 [IK-5.1

Tema 2.4. Oyenka nocpewnocmeti AL[Il ¢ cmamuyueckom u OUHAMUYECKOM PEHCUMAX.
®dopma KOHTPOJIS/O1leHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Pemenue 3amadu Ha MpPUMEHEHUE 3HAHUM [0 ONPENEIICHUIO PEe3YyIbTUPYIOIICH
no-rpemwtHocty AL nepemenienus

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

8 cemecmp, 3auem c oyenkou
Koumponupyemvie H/IK: 1IK-4.1 IIK-5.1 I[1K-4.3
Bonpocsl/3ananus:
1. Kimaccudukanmsi OnTHKO-3JIEKTPOHHBIX ITpeoOpa3oBaTelieii nepeMenieHui

2. OO6oOmeHHass MoOIEIb M CTPYKTypa TOTPENTHOCTH HW3MEPEeHH MpeoOpa3oBaTeei
nepeMenieHun
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3. Ilorpemnoctu npeoOpa3zoBarenei nepemenieHuil. O01as XxapakTepuCTHKA MOTPELTHOCTEH
4. ITorpenHoCTH aHAIOTO-IIU(PPOBOTO MPEOOPa30OBAHUS

5. ONTHKO-2JEKTPOHHBIE MPeoOpa30BaTENM MaJIbIX IEPEMEIIECHUN: CTPYKTypHas CXeMma,
SMIOPHl CUTHAJOB, KOHCTPYKLHMS, ONTHYECKash CXEMa, BBIOOP KOHCTPYKTHBHBIX IapaMeTpOB,
JSHEPIreTUYECKUH PaCyeT, OLICHKA TOYHOCTH

6. ®OOPII ¢ anexrpuueckoil mopynsauuein — ®PM Ha OCHOBE JIMHEHKH IPUEMHMKOB!
CTPYKTypHasi CXeMa, SIIOPhl CUTHAJIOB, KOHCTPYKIUS, ONTHYECKasi CXeMa, BEIOOp KOHCTPYKTHBHBIX
napaMeTpoB, SHEPTeTUUECKHI PacyeT, OLeHKa TOYHOCTH

7. Knaccudukanys ONTHUKO-3ICKTPOHHBIX THpeoOpa3oBareieldl JMHEHHBIX U YIVIOBBIX
(KpyroBbIX) IepeMeLeHUu I (MHKOZIEPOB) MHKPEMEHTAIbHOIO (HaKarIMBAIOLIETO),
KBa3Ma0COIIOTHOTO ¥ a0COIIOTHOTO THIIOB

8. OCHOBHBIE METPOJOTHYECKHE U TEXHUYECKHE XapaKTePUCTHKH TNpeodpazoBareneit
JINHEVHBIX MEPEMENIEHUN

9. OcHOBHBIE METPOJOTHUYECKHE W TEXHUYECKHE XapaKTePUCTUKU TMpeoOpazoBareseit
YIJIOBBIX (KPYTOBBIX) MIEPEMEIIICHHIMA

10. MeTonuku mOBepKH Mpeodpa3zoBaTeieii TMHEHHBIX U YIIIOBBIX MEpEeMEIIeHUI

11.  IlpuHumn  f#eHCTBUS ~ ONTUKO-IEKTPOHHBIX ~ MHKPEMEHTHBIX  (MHKOIEPOB)
npeoOpas3oBaTeneil MepeMElICHU: OCHOBHbIC TMPUHIMIIBI  JEHCTBHS  ONTHKO-3JIEKTPOHHBIX
npeoOpa3oBaTenieil IMepeMelieHus] KBa3uaOCOMIOTHOTO THUIA, OCHOBHBIC TNPUHIMIIBI JEHCTBUS
OIITHUKO-3JIEKTPOHHBIX MpeoOpa3oBaTeneil nepemMenieHust abCOMOTHOTO THIA. THIIBI TPUMEHSIEMbIX
Ko710B. CTPYKTypHBIE CXeMbl HHKPEMEHTHBIX NpeoOpazoBareseil mepeMenieHuii

12. DneMeHTBHl ONTHUKO-3JEKTPOHHBIX IpeoOpazoBareneii mMepeMenieHUuH: HCTOYHUKHU
m3nyuenus: gt OOIII, npuemuuku ontuyeckoro uznydeHuss OOIIIl u ux cxembl MOAKITIOYEHHUS,
KOZIMpYIOIIKe U aHanu3upytomue cTpykrypsl ODIJII, myd Tl a1 conpsiKeHHs BajIoB

13. MeTo/pI TOBBITIIEHUST TOYHOCTH ONTHUKO-3JIEKTPOHHBIX TTPeoOpa3oBaTeiei epeMeneHNn:
METO/Ibl YMEHBILIEHHUS MOTPEIIHOCTH aHAIOTrO-IIU(PPOBOro nNpeoOpa3zoBaHUsl, METObI HHTEPIOSAIIH,
UHTEPIIONIATOPbl HAa OCHOBE KBAJApPaTypHON JIOTUKH, CHHYCHO-KOCHHYCHBIM HHTEPIOJISATOP
TaxeomeTpa «Xbroner-Ilakkapa», METOIbl YMEHBIICHUS MOTPEIIHOCTH IpU 00paboTKe pe3ysbTaToB
U3MEpPEHUI

14. OcHOBHBIC COOTHOIICHHUS Ui BbIOOpA M pacueTa MmapamMeTpoB CXeM MpeoOpa3oBaTesIeH:
OCHOBHOE 3HEPreTHUECKOE ypaBHEHNE, METOJMKA pacueTa napaMeTpoB JIEMEHTOB, IPUMEP pacueTa
napamerpos ODIJIII

15. Bapuantsl ucnonuenust ODIUII: BapuanTsl KoHCTpyKImH mnpoduiabHbix O,
BapHaHThl KOHCTpyKUuHU TokoBbIX ODIIJIII, Bapuants!l koHcTpykuuii OJIIJIII oTkpbITOrO THMNA,
00paboTka 3nekTpuueckux curaanos B OSIJIIT

16. Ilpumepbl THNOB mpeoOpazoBareneldl IMEpPeMEUICHUH, BBITYCKaeMbIX CEpUITHO
(npe3eHTanus)
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17. Ilpumepsl omucaHWi THIIA, TEXHUYECKUX YCIOBUM, METOAMK H3MEPEHUH, METOIUK
IIOBEPKH

18. YUTo MOHUMAIOT O] TEPMUHOM ONTHKO-AJICKTPOHHBIE MPEe0Opa3oBaTes epeMeieHI?
19. Kak MOHO KacCU(UIIMPOBATH ONTUKO-3JIEKTPOHHBIEC MPEe0Opa30BaTeIN NePEMEIICHHI?
20. HazoBuTte o0acTu MpuMEHEHHUsI ONITUKO-3JIEKTPOHHBIX TIpeoOpa3oBaTeliei mepeMenieHui
21. Kakue OBIBatOT MOTPEIIHOCTH NMPeoOpa3oBaTeseii mepeMeneHmii?

22. Kakwe TOTpentHOCTH BO3HHUKAIOT TIpH  aHaJIoro-nmudpoBoM  mpeoOpa3oBaHUH
NepeMenIeHun

23. U3 xakux OCHOBHBIX 3BEHBEB COCTOMT OOOOIIEHHAs CTPYKTypHas cxema
OIITHUKO-3JIEKTPOHHOTO Tpeo0pa3oBaTeisi MaJIbIX epeMeIeHHH

24. HazoBuTe OCHOBHBIE METPOJIOTMYECKHME M  TEXHMYECKHE  XapaKTEPUCTUKHU
npeoOpasoBaTeneil TMHEWHBIX TepeMeeHu

25. HaszoBuTe OCHOBHBIE METpPOJIOTMYECKHE M TEXHHYECKUE  XapAKTECPUCTUKU
npeoOpa3oBaTesnieil KpyroBbIX MepeMenieHUH

26. Ha ywemM ocHOBaHa MeTOIWMKAa TIOBEPKH TMpeoOpa3oBaresield JUHEHHBIX W YITIOBBIX
NepeMenieHun

27. Ha30BuUTE OCHOBHBIE MPUHLMIBI ACHCTBHS ONTHUKO-IJIEKTPOHHBIX HHKPEMEHTHBIX
npeoOpa3oBaTeneil mepeMerieHus mpu padboTe B MPOXOIAIINX ITydKax JTydei

28. HazoBUTE OCHOBHBIE THIIBI PACTPOBBIX COMPSIKEHUI

29. Kakue mprMeMHUKH U3JIy4E€HUS UCIIONIB3YIOTCS B ONTUKO-3JIEKTPOHHBIX MTPeoOpa3oBaTeiax
nepeMenieHun?

30. Kakue MCTOYHHMKH M3IIy4YE€HUS UCTIONIB3YIOTCS B ONITUKO-3JICKTPOHHBIX MPeodpa3oBaTensix
nepeMeneHuin?

31. Kakwe komupyromme W aHAUIM3UPYIOIIHUE  CTPYKTYpPhl  NPUMEHAIOTCS B
OIITHUKO-3JIEKTPOHHBIX NMPE00pa30BaTENsIX epeMeIeHHHI

32. HazoBuTe METObI yMEHBIIECHUS MOTPEIIHOCTH aHAJIOTO-IIM(POBOTO Mpeodpa3zoBaHus
33. IlpuHiuun 1elCcTBUS HHTEPIIOIATOPOB HA OCHOBE KBAJAPaTyPHON JIOTUKU

34. HazoBuTe METObI yMEHBIIECHUS ITOTPEIIHOCTH IPU 00pabOTKe pe3yIbTaTOB U3MEPEHUI
35. CocTaBbpTe NPUHIMIIHAIBHYIO CXEMY JIMJapa

36. Ucnonb3ys pacuetHoe 3amanue " ®PU Ha ¢oTopesucropHoii auHEHke " yKaKuTe MyTH
YBEJIMYEHUS IUana30Ha ero padoThlI.
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37. Wcnonw3ys pacdeTHOe 3ajaHue "DHepreTudyeckuii pacuer ¢azoBoro yriomepa YD-4"
YKaQXHUTE MyTH yBEJIUYEHHUS €ro JaJbHOCTH ACHCTBHS (pacCTOSHUS OT MCTOUYHHKA HM3JIY4YEHUS 10
BXOJTHOTO 3pavyKa)

38. Hcnonp3ys pacueTtHoe 3amanue "OIEHKa TOYHOCTH NMpeoOpazoBaress NMEepeMElIeHU B
JTUHAMHAYECKOM PEeKUME " YKaXKUTE (PaKTOPbI, OTPAHNYHUBAIOIINE TOYHOCTh U3MEPEHUHN

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas rumepamypa

1. Conomarun B.A. Teopust u npeoOpa3oBaHHE CUTHAIOB B ONTHKO-IEKTPOHHBIX CHUCTEMAX :
yuebHoe mocobue / B.A. Conmomarun. - "MHHOBammoHHOe MammHOCTpoeHue", 2023. - 184 -
978-5-907523-13-5. - TekcT: HENOCPEACTBEHHBII.

Jlononnumenvuas numepamypa

1. dyonumes FO. H. Teopus u mpeoOGpa3oBaHue cHUTHaAJIOB B onTH4eckux cucremax / 1O. H.
JyOHnuies. - 4-¢ uzf., ucnp. u goi. - Cankr-IlerepOypr: Jlanp, 2022. - 368 c. - 978-5-8114-1156-6.
- Texcr: AIIEKTPOHHBIN. /l N3narenscTBO Jlanb: [caiiT]. - URL:
https://e.lanbook.com/img/cover/book/210599.jpg (mara obpamenus: 16.03.2025). - Pexum
JOCTYTIA: TIO TIOITUCKE

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1.
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD
%D0%B0%D1%8F %D1%8
1%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0 - Wikipedia

2. https://www.iprbookshop.ru/ - [IPR SMART

3. https://opticjourn.ru/ru - OnTudecKkuit xKypHa

4. https://www.photonics.su/ - ®DoToHuKa

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuens npocpammrnozo obecneyeHus

(0OHOBIEHUE NPOU3BOOUMCSI NO Mepe NOSBIeHUsL HOBbIX 8ePCULL NPOZPAMMbL)
He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM

(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs
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Crenmanu3upoBaHHas J1abopaTopust

ABtomaru3upoBaHHoe padouee mecto (APM) - 3 mT.

Kommutexkt m3meputenbaoi cucremsl Leica 3D DISTO - 1 m.

MobOunsnas 9BM dopma dakrop-noyroyk HP 250G8 Core 15-1035G1 1.0GHz. 15.6 FHD
(1920*1080)AG.8Gb DDR4(1).256GB SSD.41Wh.1.8 kg 1y - 1 mr.

JlekumoHHas aynuropus
ABTomaruzupoBaHHoe pabouee mecto (APM) - 1 mrt.
WHTepakTuBHas naHens - 1 mT.
[Ipoexrop - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C menpio yCHemHoro OCBOGHUS JAaHHOTO MpeIMeTa CTyACHTY HeOOXOAMMO BBIMTOTHATH JIOMAIIHHAE
paboThI O YKa3aHHBIM INPETONABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. [[ns
Ooylee  YCHEIIHOTO  BBINOJHEHUS ~ pabOTBl  CTYAEHTY  NpEAjaractcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTePHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TEMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILIAHE;
- MeronuyeckuMH pPEKOMEHIAIMSMHM TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

OCHOBHOW  METOAMYECKOH OCOOCHHOCTBIO OCBOCHHUS JUCHMIUIMHBI "ONTHKO--3JIEKTPOHHBIC
npeoOpa3oBaTeNy JIMHEHHBIX M YIVIOBBIX NEepeMeIleHHH" MOCTOSHHOE OOHOBJIEHUE CBEIEHHUH O
pa3paboTkax npeoOpazoBaresnell JTUHEHHBIX M YIJIOBBIX INepeMelieHnid. B cBsa3u ¢ 3tum, ocoboe
BHUMAaHHE CJeIyeT YIAeNUTh OOIIMM MNPHUHIMIIAM IOCTPOCHHUS INpeodpazoBaresiell JTUHEWHBIX WU
YIJIOBBIX TNEPEMEIEHUH, a KOHKPETHBIE MPUMEPHl pa3pabOoTOK MOTYT AOMOJHATHCSA KaXKIBbIH LIUKII
JIEKIIU.

Paz00p KOHKPETHBIX CUTyalni

Paz00p KOHKPETHBIX CUTYaIMi, KOMITbIOTEPHbIE CUMYIISLIUN

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPEe3eHTalluii, BHACO- M aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazosarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl HHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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