degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: duznueckre 0CHOBHI padoThl HOPMUPOBATENSI CUTHAJIOB N300pasKeHUIH
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa MEPCHEKTUBHBIX TEXHOJIOTHUIN: JIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKHU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: I1.C. JlazapeB

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl pusudeckoit snekrponuku 04.02.2023



AHHOTANMA

Kypc "O®wusuyeckre 0CHOBBI paboThl (hOpMHpOBATENsl CHUTHAJIOB M300pa)KeHHWH" INpeaycMaTpBaeT HU3ydeHUE
(U3NIECKUX OCHOB pabOTHI (POPMHUPOBATENICH CUTHAIIOB H300paKEeHUSI.

1. lean u 3apa4un

Heap AucHUNIHHBI
- U3y4eHue (pu3nUecKux 0CHOB paboThl hopMuUpoBaTenell CUTHAIOB H300PaKCHHUSI.

3anauu QUCHUNIHHBI
- 3HAKOMCTBO C OCHOBHBIMHU (PM3UUECKUMU NPUHIUIIAMU (POPMHUPOBAHUS N300PAKCHHI;

- U3y4YEHME IPOLECCOB PAaCHPOCTPAHEHHs] U PErucTpalyd W3JIyuYeHUs B pa3IMUHBIX CIIEKTPaJIbHBIX
JanazoHax;

- W3y4YCHHE OCHOBHBIX (PHM3MUYECKHX NPOIECCOB, HCHONB3YeMbIX B IMponecce (OPMHUPOBAHUS
n300pakeHUH Pa3IMYHbBIX CIIEKTPAJIbHBIX TUAlla30HOB.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pears 3a1a4u, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTAaTh  THUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLEHUBATH KAUe€CTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue M (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JUCHHUIINHE (MOXYJII0)
B pe3ynbrare 0CBOCHHS AUCHUILTHHBI 00YYaIOIINECs JOIDKHBI
3HATh!
- OCHOBHbIE (u3HMYecKkHe SBICHHSA, O0CCICUMBAIOUINE pPACHPOCTPAHECHHE U  PETUCTPALUIO
AIIEKTPOMArHUTHOTO U3NTy4eHHS U (POPMHUPOBAHUE H300paKESHUH.
YMETb:
- BBIYHUCIIITH TTapaMeTphl (PU3NUECKUX MPOLEecCoB IpH (POPMUPOBAHUN CUTHAJIOB H300paskeHHUS.
BIIAJICTh!
- TEOPEeTHMYECKUMH MOJEIIAMH ONTHYECKUX DJIEMEHTOB, YCTPOWCTB PETHUCTPALUN H3ITy4eHHs,
00pabOTKN CUTHAJIOB H300paXKECHUSI.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekium | Cemunapsr | JlaGopar. paboTh pabora




| dopMHpOBaHUE ONTHUYECKUX 4 )
H300pakeHUH.

) Uznyyenne aOCONIOTHO YEPHOIO TeJa. 4 )
OcHOBBI (hOTOMETPHH.

3 Onrtuueckue cucteMsl (HOPMUPOBAHUS 4 4
H300pakeHN, UX TapaMETPHI.

4 Perucrpauus nzo0pakeHuil. 4 5

5 Tunst (dhopmupoBareneit CUTHAJIOB 4 2
nzobpaxenus MK nuamazona.

6 CKaHHPYIOIINE CUCTEMBI. 4 5
®0TOUYBCTBUTEIILHBIE AIIEMEHTHI

7 (hopmupoBareneit CUTHAJIOB 4 2
H300pakeHUsl.

] OxnaxxaeHue (hOTOUYBCTBUTEIBHBIX 4 3
3IIEMEHTOB.

9 Cxembl CuMTHIBaHUS B (hOpMHpOBATENIIX 4 3
CUTHAJIOB U300PaKCHHUSI.
Pexxumbl  paboTBl  CcXeM  CUMTBIBAHUS

10 4 3
MarpuyHbix OITY.

1 Pexxum  BpeMeHHON  3aJ€pXKuU U 4 4
HAKOIUICHUSI.

12 Koppekuuns HeoqHOPOIHOCTH MaTPUUYHBIX 4 )
(hOTOTIPHEMHBIX YCTPOUCTB.
OcHoBbI M(pOBOIt 00pabOTKH CUTHAIOB
IS ¢dopmupoBareneit CUTHAJIOB

13 |u300pakeHUs] HA OCHOBE MATPHUYHBIX U 4 2
MHOTOPSIIHBIX (hoTonprueMHBIX
YCTPOMCTB.
Kpurepun MPOCTPAHCTBEHHOTO

14 |paspemenus npu (dhopMHupoBaHUU 4 2
M300pakeHUH.
Kpurepuu YYBCTBUTEILHOCTU

15  |popmupoBareneit CUTHAJIOB 2 2
HU300pakeHUsL.
W3mepeHnss  OCHOBHBIX  IapaMeTpOB

16 (dhopmupoBareneit CHUTHAJIOB 2 2
HN300pakeHUs.

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)
1. ®opMupoBaHUE ONTHYECKUX U300PaXKCHUM.
I'ma3 kak ontuyeckuil mprudop. OCHOBHBIE XapaKTEPUCTUKU 3PUTEIBHOTO allapara 4ejJ0BeKa.
PacnpocTpanenue ontryeckux gyue. Jnanasonsl cnexTpa ais GopMupoBaTesneil n300pakeHusl.
[Iponyckanue u3iryueHus: arMoc(epoi.

2. Uznyyenne abcomoTHO yepHOro Tea. OCHOBBI (POTOMETPHH.

I/I3J'Iy‘leHI/Ie a0COIIOTHO YCPHOI'O TCJIa. Temnosoi KOHTPACT. OCHOBHBIE Q)OTOMGTpH‘{CCKI/Ie IIOHATHS.



3. Ontrueckue cucteMsl POPMUPOBAHUS N300PAKEHHUH, UX TAPAMETPHI.

DIIeMEHTBl ONTHYEeCKUX cucreM. (OCHOBHBIC 3aKOHBI FGOMCTpH‘ICCKOﬁ ontuku. MckaxeHus
I/1306pa)K6HI/I$I B ONITHYCCKUX cucTeMax. OnTudeckue MarcepHraibl JJIs1 TCINIOBUSUOHHBIX CUCTCM.

TeruioBele  3¢GdexTbl B ONTHYECKMX cucreMax. [laccuBHas onTHYecKas KOMIIGHCAIMs
TEMIEPaTyPHbIX U3MEHEHUH. OTpakeHUs1 OT XOJIIOOHBIX MOBEpXHOCTEH. OCHOBHBIE XapaKTEPUCTHKU
KauecTBa ONTHYECKUX CUCTEM.

4. Perucrpanus n300paxxeHnn.

OnuHOuHBIH (OTONPUEMHUK, JHHEHKa, MaTpula. KBaHTOBaHME W TUCKpeTH3alys. MTHOBEHHOE H
obmiee mone 3peHus, audpakiuuoHHBI mnpenen. OCBENEHHOCTh B  (OKATBHOW IJIOCKOCTH.
Peructpanmsi TO4€YHBIX HCTOUHHKOB U3TY4YCHHUS.

5. Tunel hopmupoBareneit curnanoB nzoopaxenns UK auanazona.

[locnenoBarenbHOe M MapaijelibHOE pa3fioxkeHue KapTuHbl. OOpaborka curHana. CkaHHpYIOLIHE
cuctembl. Cucremsl 6e3 ckannpoBanus. HppakpacHbIe MOTyIPOBOIHUKOBBIE BUANKOHBI.

[MuposnekTpuyecknue BUAMKOHBL. DJICKTPOHHO-ONTHYECKUE TpeodpazoBarenu. Mcnonb3oBanue [13C
B (hOpMHUPOBATEINIAX CUTHAJIOB U300paKEHUSL.

6. CkaHUPYIOIINE CHCTEMEI.

[Mnockoe kawaromeecss 3epkano. Bpamarommiics 3epkaibHbli  0apaban. Bpamarommecs
MPEJIOMIIAIOIINE MTPU3MBL. Bpamaromuecs npeaoMisSiomue KiIuHbs. J[pyriue cucTeMbl CKaHUPOBAaHUS.
O dekThl 3aTeMHEHNS.

7. ®OTOUyBCTBHUTEIBHBIC AIIEMEHTHI (JOPMHUPOBATEIICH CUTHATIOB H300paKeHUSI.

Tunbel  GOTOUYBCTBUTENBHBIX 2eMEHTOB. (OCHOBHBIE XapaKTEPUCTUKU  (HOTOUYBCTBUTEIBHBIX
9NMEMEHTOB.  XapaKTepUCTHKH IIymMa  (OTONpHEMHUKAa ¥ (OTONPHUEMHOTO  yCTpOICTBa.
[IpocTpaHCTBEeHHO-4aCTOTHAs XapakTepucTka. [lokaszarens kauecTBa (HOTOMPHUEMHBIX YCTPOUCTB.

8. OXJ'Ia)K,Z[eHI/IG q)OTOLIYBCTBI/ITCJ'ILHLIX OJICMCHTOB.

TpeboBanus Ha pabouyto Temneparypy. OXJIaxaeHne KUJIKUMHU ra3aMu. MUKpOTerI000MEHHHUKY Ha
ocHoBe a¢dekra [xoyns-Tomcona. [a30Bble KpPHOTEHHBIE MAaIIMHBL TepMOAIEKTPUYECKUE
OXJIaJIUTEIIH.

9. CxeMbl cunTHIBaHUSA B (POPMHUPOBATENISIX CUTHAIOB U300paXKEHUSL.
TpebGoBanus k cxemaM cunTbiBaHUs. OCHOBHBIE BUBI CXEM CUMTHIBaHMA. CxeMa MpsMOi MHKEKIINU

TOKa.
Cxema ¢ TPaHCUMIICAAHCHBIM  YCUJIUTCIICM. HpI/IGOpBI C IICPCHOCOM  3apsdnaa. CxeMbl

MyJIbTUILIEKCUpOBaHus. IlepenaTounble U IyMOBBIE XapaKTEPUCTUKU CXEM CUUTBHIBAHU.
I'mOpuau3anus cxeM CUUTHIBAHUSA M MaTPHILl ()OTOUYBCTBUTEIBHBIX SJIEMEHTOB.

10. Pexxumbl paboOTHI CXeM CUNUTHIBaHUSI MaTpUIHBIX DITY.

[TosnemenTHsIit onpoc. CunteiBanue auHeek marpuuHoro ®ITY. IlomHOKagpoBOE MHTErPHUPOBAHKE
¢dororoka. Pexxum Snap-Shot.

11. PexxuM BpeMEHHOM 3aJI€pKKH M HAKOTJICHUSI.

[Tpunuun padoTsl. OcHOBHBIE XapaKTepUCTHUKU. CTPYKTypa CXeM CUMUTBIBAHUS JUIs pabOThI B peXUMeE
B3H.



12. Koppekiust HeOJJHOPOIHOCTH MaTPHUYHBIX JOTOMPHEMHBIX YCTPOUCTB.

duznueckre MPUYUHBI HEOAHOpOMHOCTH. TpeboBanms Ha pazpsaHocts ALl JlonroBpemeHHas
cTaOMIBHOCTH MapaMeTpoB U KoppekTupyemMocts MOITY. Mertoasl KOppeKIMH HEOTHOPOAHOCTH C
UCTIOJIb30BaHMEM OITOPHBIX UCTOYHUKOB M3JIy4eHHs. AaNTUBHBIE METObI KAJIMOPOBKU IO CUTHAJIaM
CLICHBI.

13. OcHoBbl 1HQpPOBOH 00pabOTKM CHrHAIOB UIsl (popMupoBaresneil CUTHAIOB H300paKeHHS Ha
OCHOBE MAaTPUYHBIX U MHOTOPSITHBIX (DOTOIPUEMHBIX YCTPOUCTB.

CrpykTypa 0;10KOB. Monyib CHHXpOHHM3AaLKUU C OJOKOM ONTHKO-MEXaHHMYECKOW pa3BepTKU. Momyib
ALIl. Moaynp KOppeKIMH TEOMETPUYECKOTO IIyMa. Moayab peryimupoBKH SPKOCTH U
KOHTPaCTHOCTH.

Mopaynbs popMupOBaHHs BUICOCUTHATIA.
14. KpuTtepuu npocTpaHCTBEHHOTO pa3pelieHus Ipu GOPMUPOBAHUH H300pakeHUI.

Unterpan cBeprku. IlpeoOpazoBanne @Dypbe. Teopema cBepTKM W oONTHYECKas IepeaaToyHast
¢ynkmua. Ilpumenenne onepanuii CBEpTKHM K IIpoIieccaM BOCIPOM3BEICHUS H300pa)KeHUs.
Ontunueckue mnepenarodHble (QYHKIMHM THIIMYHBIX 3JEMEHTOB. BiMsHUE 3JIEKTpHUUYECKHUX CHUCTEM
00paboTKM CHrHajla Ha ONTHYECKHE IIepeJaTouyHble (QYHKIHMH. YXyALIEHHE MOIYISIIMOHHON
nepeaaToyHoi GyHKIUH BCICACTBUE JBMXKEHUS U HEOIIPEACIICHHOCTH TOJIOKEHHS N300pakeHusl.

15. Kputepuu uyBcTBUTENBHOCTH (hOpMUpPOBATENIEH CUTHAIOB H300paXCHUSI.

OKBHUBaJICHTHAs LIyMY Pa3HOCTh TeMIepaTyp. MUHUMaNbHas pa3pelaemMas pa3HoCTb TeMIIEparyp.
MunumManbHass oOHapyXUBaeMasi pa3HOCTb TeMIleparyp. TemmeparypHO-4acTOTHasI XapaKTepUCTKA.
DKBUBAJICHTHAS LIyMY M3JIydaTesibHasi CIOCOOHOCTh. XapaKTepUCTHKH IPUEMHOTO YCTPONUCTBA.

Bri6op criekTpansHoro nuanazona.@akTopsl, Xxapakrepusyromume Ko3pGUIMeHT mone3Horo 1eicTBus
cobuparouieil nHppakpacHOH onTHUeckor cucteMsl. [lapameTpsl 3¢ deKkTHBHOCTH pabOTHI.

16. 3mMepeHns 0CHOBHBIX MapamMeTpoB (hOpMUpPOBATEIEH CUTHAIOB N300PaKCHHUS.

N3mepenne  mokazaresneld  MPOCTPAHCTBEHHOro  paspemieHus.  M3mepeHwe — mokasareneit
YyBCTBUTEJIBHOCTU. [3MepeHne UHTErpaIbHbIX XapaKTEPUCTHUK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue Ui NPaKTUIECKUX 3aHATHH: yueOHas ayqUTOpusl, OCHAIICHHAs
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pya0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).
ObecrieueHue caMOCTOSTENBHON pabOTHL: JOCTYM B ceTh HTEpHET, AOCTYI K PEKOMEHIOBaHHON
JuTeparype.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. JImoiix k. Cuctemsl Terosuaenus. [lep. ¢ annt.,. — M., Mup, 1978.
2. TlonynpoBogHUKOBBIE (POPMHUPOBATENN CHTHAIOB M306paxenns. ITox pex. IT.Mecnepca, ®.Ban e
Buie u m. Yaiira. Ilep. ¢ aarn ox pex. P.A. Cypuca, M., «Mup», 1979
3. Toccopr XK.UudpakpacHas repmorpadus. OCHOBBI, TexHUKA, TpuMeHeHwue. [lep ¢ ppanm. — M.,
Mup, 1988 .
4. CrnpaBouHuK 10 HHPpakpacHol Texauke. B 4-x T. Pea. Y Bond, . Llucuc. M., Mup, 1995.

JomnonHurensHas aureparypa



1. ®unayes A.M., Tayoxun U.1. TpunienkoB M.A. CoBpeMEeHHOE COCTOSIHAE ¥ MAarHCTPalIbHbIC
HaIpaBJICHUS Pa3BUTHUSI COBPEMEHHOM (HOoTO3eKTpoHUKH. — M.: @usmarkuura, 2010 .

2. AxumoB B.M. u ap. Matpuunbie (poTORIEKTPOHHBIE MOYJIH CpeHero U nanbHero MK-nuama3onos
cnekrpa Ha ocHoBe ¢oroanonos u3 CdXHgl-XTe ans nadpakpacHoil anmaparypbl HOBOTO
nokonenust.- «[Ipuknagnas pusukay, 2005 1. B2, c. 7-15.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.elsevier.com
2. http://www.elibrary.ru
3. http://www.books.google.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOIo odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MYJIBTUMEIUNHBIE TEXHOJIOTHH, BKIIIOYAs I€MOHCTPALIUIO MPE3EHTALIUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSATH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PaboThI CTyIEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIeW U TPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHWUH CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa NepCIeKTUBHBIX TEXHOJIOTUI: 3JICKTPOHMKA U KBAHTOBBIC TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3padorunk: I1.C. Jlazapes



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemiars 3ajadu, B ToM uncie paspadareBarh u  [[IK-1.2  CmocoOGeH  BbIABUTATH  THIOTE3BI, CTPOUTH
KCCJIeIOBAaTh MaTEMAaTHYECKUE MOICTH MareMaTH4ecKue MOJAETH JUISl  OMUCAHHWS H3y4aeMBIX
M3y4YaeMbIX SIBIICHUN U TIPOIIECCOB, CHCTEMHO  |SIBJICHHI W TIPOIECCOB, OIICHUBATH KAYECTBO pa3pabOTaHHOMN
aHAIIM3UPOBATh HAYYHbIC TPOOJIEMBI, TONyYaTh |MOJEIH

HOBBIC HAayYHBIC PE3YJIbTaThI [MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
AKCIIEPUMEHTAIIHBIE METOABI UCCIIENOBAHUN K KOHKPETHOU
HAy4YHOW 3aJa4e W HHTEPIPETUPOBATH  IOJyYCHHBIE
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesymbrate wu3ydeHus AuCHUIUIMHBI «@DH3MYeCKHEe OCHOBBI paboOThl (OPMHUPOBATENS CUTHAIIOB
M300pakeHI» 00yJatoONUIACs JTOIKEH:

3HATb:

- OCHOBHblE (u3nMyeckue SBICHHSA, OOECICUMBAIOUINE PACHPOCTPAHECHHE M  PETUCTPALUIO
3JIEKTPOMArHUTHOTO U3NyYEHHS U (POPMHUPOBAHNE U300paAKESHUH.
yMeThb:

- BBIYUCJIATH MTapaMeTphbl PU3NIECKUX MPOIECCOB MPpU (HOPMUPOBAHUN CUTHAIIOB N300paKECHHUS.
BJIaJeTh:

- TCOPETHYECKHMMH MOJCIISIMH ONTHYECKUX JJIEMEHTOB, YCTPOWCTB PETUCTPALUN HW3ITY4CHHS,
00pabOTKU CUTHAIOB U300paKECHUSI.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

dopMUpoBaHUE ONTHYECKUX N300pasKEeHUI

Uznyuenne abcomoTHO YepHOTo Tena. OCHOBEI POTOMETPHUH.

Onrtuyeckue cucteMs! GOPMUPOBAHUS U300pAKEHUH, NX TTapaMeTPBhI
Perucrpanus nzobpakeHuii

Tumner GopmupoBareneii curaanoB nzoopaxenus UK auanazona
CxaHHpYIOIIHNE CUCTEMBI

@®O0TOUYBCTBUTEIILHBIC IEMEHTHI (POPMHUPOBATENICH CUTHAIIOB N300paskeHHS

e AN N M

OxnaxaeHne GOTOUyBCTBUTEIbHBIX JIEMEHTOB

9. CxeMbl CUMTHIBaHUS B (POPMHUPOBATEIISAX CUTHAJIOB N300paXKEHUS

10. Pexxumbl pabOTHI CXeM CUMUTHIBaHUS MaTpUIHbIX OITY

11. PexxuM BpeMeHHOM 3aJIep>KKU 1 HAKOTJICHUS

12. Koppekiust HeOJJHOPOJIHOCTH MAaTPUYHBIX JOTOMPHEMHBIX YCTPOWCTB

13. OcHOBBI 1T POBOI 00pabOTKK CUTHATIOB JUTsl JOPMUpPOBATENIel CUTHAIOB H300paKEHUsI HA OCHOBE
MaTPUYHBIX ¥ MHOTOPSIHBIX (DOTONPHEMHBIX YCTPOMCTB

14. KpuTtepuu npocTpaHCTBEHHOTO pa3pelieHus npu GopMupoBaHUH N300paskeHUH
15. Kputepuu uyBcTBUTENBHOCTH (hOPMUpPOBATEIEH CUTHAIOB H300paXeHNUs
16. 3Mepenns OCHOBHBIX MapaMeTpoB (hopMHUpOBaTesel CUTHAIOB H300paKeHUs




[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.
1. Tunsl hopmuposareneli curHanoB n3oopaxenus: MK nuanazona
2. CkaHHUpYIOIINE CUCTEMBI

buner 2.
1. Koppekiusi HeOMHOPOAHOCTH MAaTPUYHBIX (POTOIIPUEMHBIX YCTPOHCTB

2. OcHoBBI IU(POBOI 0OPaOOTKK CUTHAJIOB JUTsl POPMHUPOBATEICH CUTHAIOB N300pasKeHMsI Ha OCHOBE
MaTpPUYHBIX ¥ MHOTOPSTHBIX (DOTONPHEMHBIX YCTPOUCTB

Kputepun oniennBanus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKHE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
. Oe3ynpedHoe BiaJieHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBI, yYMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEILICHUU HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1ay;
. BBIP&KCHHAs] CIOCOOHOCTb CAMOCTOATEIILHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMBbI B
HECTaHJapTHOH CUTYyalllH;
*  TOJHOE M IIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHMUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIINHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLEIIMIX U HallpaBIEHUAX 0 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTHX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PaboTa Ha NPAKTHUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIAQJCHUE MHCTPYMEHTApUEM Y4YEeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIOCOOHOCTb CAMOCTOSITENIFHO M TBOPUYECKH peEIIaTh CIOXKHBIE MPOOJIIEMBl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOW NporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEpaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocTosATeNbHas paboTa Ha MPAKTHYECKHX, JIAOOPAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 3aJaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):
* CHCTEMaTU3WPOBaHHbBIC, [IyOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;
*  HCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JIOKEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;
* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOU IUCHUILIMHBI (METOIAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTWH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE M PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7a4y; CIIOCOOHOCTh CAMOCTOSITENIbHO pPellaTh CIIOKHBIE NPOOIEMBl B PaMKax
y4eOHOH MPOrpaMMbl;
*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUTHHBL,
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3WIHUI TOoCyJapCTBEHHOH wHIeoiaoruu (1o
JUCLUIUIMHAM COLUAIbHO-I'YMaHUTAapHOIO LIUKJIA);
* AaKTUBHAs CaMOCTOsTEeNbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSIX, CHCTEMATHUECKOE
y4acTHe B IPYMIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.



7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMUS 110 BCEM pa3zielaM yueOHOM mporpaMmel;

¢ MCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOTUU (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUEC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW TUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, Ja0OPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYypPhl HCIIOJTHEHUS 3adaHUH.

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMEl;

° HCIIOJIBb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIAaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33a4; COCOOHOCTh CaMOCTOSTEIbHO HPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUAX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAs CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1AOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOEC y4daCTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IHMCHUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHHUS B paMKaxX y4eOHOM MpOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSIX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIAPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL

® HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHE WHCTPYMEHTApUEeM Y4YeOHOW IUCIUIUIMHBI, YMEHHE €ro HCIIOJIb30BaTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

* yMEHHE [0 PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX M HAIPABJICHHUAX I10 I/IsyqaeMoﬁ
AUCHUIUIMHC U 1aBaTh UM OLICHKY,

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIHA YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTrpaMMOi TUCIUILTHHBL;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUM, W3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PEILICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

*  HEyMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHAX, KOHLENLMIAX M HaIpPaBICHUAX H3ydaeMOU
JVCIUIUIAHBL;



* TACCHBHOCTh HA MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIONTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIBHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAaHHBIX YUEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH) TEPMHUHOJIOTHIO IUCIMILIMHBI, HAlMYUE B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA NMPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyaromierocs mo OujaeTy He JODKEH MPEBBILIATh ABYX ACTPOHOMHUYECKHX YacOB B YCTHOHM M (WIIN)
MUCHMEHHOM (hopMe.



