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 "®wuszuyeckre ocHOBBI paboThl (hOPMUPOBATEINS CHTHAJIOB M300pakeHHH" TpeaycMarpBaeT H3ydeHHE
(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;

- M3Y4YEHHE IIPOLECCOB PACHPOCTPAHEHMS M PErMCTPALMU W3IYUYEHMs B PA3IMYHBIX CHEKTPaJbHBIX
JanazoHax;

- M3y4YCHHE OCHOBHBIX (DM3MUYECKHUX TPOLECCOB, HCIOJIB3YEMbIX B Tpouecce (HopMupoBaHUS
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 HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON

[MK-1 CriocobeH cTtaBuTh, GopMann3oBbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie pa3padareiBath 1 [[IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U IIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
SKCIIEPUMEHTAJILHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3yIbTaThl

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JUCHHUIINHE (MOXYJII0)
B pe3ynbrare 0CBOCHHS AUCHUILTHHBI 00YYaIOIINECs JOIDKHBI
3HATh!
- OCHOBHbIE (u3nmyeckue SBICHHSA, OOCCICUMBAIONIME PACIPOCTPAHCHHE M  PETHCTPALUIO
AIIEKTPOMArHUTHOTO U3NTy4eHHS U (POPMHUPOBAHUE H300paKESHUH.
YMETb:
- BBIYHUCIIITH TTapaMeTphl (PU3NUECKUX MPOLEecCoB IpH (POPMUPOBAHUN CUTHAJIOB H300paskeHHUS.
BIIAJICTh!
- TEOPEeTHMYECKHMMH MOJEISAMH ONTHYECKHX JJIEMEHTOB, YCTPOMCTB PpErHCTpalMi H3JIy4deHUs,
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 YEPHOrO Tea. 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 (hopMHpOBaTENIAX 4 3
CUTHAJIOB U300PaKCHHUSI.
Pexxumbl  paboOTBI  CXeM  CUUTHIBAHHSA

10 4 3
MarpuyHbix OITY.

1 Pexxum  BpeMEHHOM — 3aJ€pXKKu U 4 4
HAKOIUICHUSI.

12 Koppekuuns HeoqHOPOIHOCTH MAaTPUYHBIX 4 )
(hOTOTIPHEMHBIX YCTPOUCTB.
OcHoBbI M(pOBOIt 00pabOTKH CUTHAIOB
IS (dhopmupoBareneit CUTHAJIOB

13 |u300pakeHUs] HA OCHOBE MATPHUYHBIX WU 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 ONTHYEeCKHX CcHcTeM. (OCHOBHBIC 3aKOHBI FEOMeTpI/I‘IeCKOﬁ ontuku. MckaxeHus
I/1306pa)K6HI/I$I B ONITHYCCKUX cucTeMax. OnTudeckue MarcepHraibl JJIs1 TCINIOBUSUOHHBIX CUCTCM.

TerutoBele  3¢dexTsl B onTuueckux cucremax. [laccuBHas —omTuyeckas — KOMIIEHCALUS
TEMIEPaTyPHbIX U3MEHEHUH. OTpaXXeHus1 OT XOJIOAHBIX MOBEpXHOCTEeH. OCHOBHBIC XapaKTEPUCTHUKU
KauecTBa ONTHYECKUX CUCTEM.

4. Perucrpanus n300paxxeHnn.

OnuHOuHBIH (OTONPUEMHUK, JHHEIHKa, MaTpuia. KBaHTOBaHME W JUCKpeTH3anys. MTHOBEHHOE H
obmiee mone 3peHus, audpaknUoHHBIA mpenen. OCBEMIEHHOCTh B (DOKANBHOM TUIOCKOCTH.
Peructpanmsi TO4€YHBIX HCTOUHHKOB U3TY4YCHHUS.

5. Tunel hopmupoBareneit curnanoB nzoopaxenns UK auanazona.

[locnenoBarenbHOe W MapaysieNbHOE pasiioxkeHue Kaptuubel. OOpaborka curHana. CKaHUpYIOIIHE
cuctembl. Cucremsl 6e3 ckannpoBanus. HppakpacHbIe MOTyIPOBOIHUKOBBIE BUANKOHBI.

[MuposnekTpuyeckue BUAUKOHBL. DJIEKTPOHHO-ONTHYECKUE mpeodpazoBarenn. Mcnonb3oBanue [13C
B (hOpMHUPOBATEINIAX CUTHAJIOB U300paKEHUSL.

6. CkaHUPYIOIINE CHCTEMEI.

[Mnockoe kavaromieecss 3epkano. Bpamarommuiicss 3epkanbHblid  Oapaban. Bpamaromuecs
MPEJIOMIIAIOIINE TPU3MBL. Bpamaromuecs npenoMisiroiiye KIHHbA. Jlpyrue CuCTeMbl CKAaHUPOBAHHUS.
O dekThl 3aTeMHEHNS.

7. ®OTOUyBCTBHUTEIBHBIC AIIEMEHTHI (JOPMHUPOBATEIICH CUTHATIOB H300paKeHUSI.

Tunbel  HOTOUYBCTBUTENBHBIX 2JIeMEHTOB. (OCHOBHBIE XapaKTEPUCTUKH  (OTOUYBCTBUTEIBHBIX
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 pabouyro Temrmeparypy. OXnaxaeHne KUJKUMHU razaMu. MUKpOTETIIO0OOMEHHUKY Ha
ocHoBe addekra Jxoyns-Tomcona. [a30Bble KpPHOTEHHbIE MAaIIMHBI. TEPMOAIICKTPUUECKUE
OXJIaJIUTEIIH.

9. CxeMbl cunTHIBaHUSA B (POPMHUPOBATENISIX CUTHAIOB U300paXKEHUSL.
TpeboBanus K cxemaM cuuThIBaHHU. OCHOBHBIE BHJIBI CXe€M CUMTHIBaHH. CXeMa NpsAMON MHXKEKIUN

TOKa.
Cxema ¢ TPAHCUMIICAAHCHBIM  YCUJIUTCIICM. HpI/IGOpLI C IICPCHOCOM  3apsaa. 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 DITY. [lonmHokaapoBoe MHTETpHUpPOBAHUE
¢dororoka. Pexxum Snap-Shot.

11. PexxuM BpeMEHHOM 3aJI€pKKH M HAKOTJICHUSI.

[Tpunuun paboTsl. OcHOBHBIE XapaKTepUCTHKU. CTPYKTypa cXeM CUMTBIBAHUS IS pabOThI B pEKUME
B3H.



12. Koppekiust HeOJJHOPOIHOCTH MaTPHUYHBIX JOTOMPHEMHBIX YCTPOUCTB.

duznueckre MPUYUHBI HEOAHOPOMHOCTH. TpeboBanms Ha pazpsaHocth AL JlonroBpemenHas
cTaOMIBHOCTH NapaMeTpoB U Koppekrupyemocts M®ITY. Metonsl KOppeKIH HEOTHOPOIHOCTH C
UCTIONIb30BaHMEM OITOPHBIX MCTOYHUKOB M3JIy4eHHUs. AJAITUBHBIE METObI KAJIMOPOBKHU IO CUT'HAJIaM
CLICHBI.

13. OcHoBbl 1HppoBoii 00pabOTKM CUTHAJOB i (OPMHUpOBATENICH CHUTHAJIOB HM300paKEHUSI Ha
OCHOBE MAaTPUYHBIX U MHOTOPSITHBIX (DOTOIPUEMHBIX YCTPOUCTB.

CrpykTypa 010KOB. MOIy/lb CHHXPOHH3ALMU C OJIOKOM ONTHKO-MEXaHHYECKOW 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
¢ynkiusa. Ilpumenenue omepauuii CBEpTKM K IIpollecCaM BOCIPOU3BENCHHS H300paKeHus.
Ontuyeckue mnepenarodHble (YHKUMHM TUMUYHBIX SJIEMEHTOB. BrusHHE 3IEKTPUYECKHUX CHCTEM
00paboTKM CHrHajJa Ha ONTHYECKHE TMepeAaTouHble (yHKIMH. VYXyIUICHHE MOIYJIAINOHHOM
nepeaaToyHoi GyHKIUH BCICACTBUE JBMXKEHUS U HEOIIPEACIICHHOCTH TOJIOKEHHS N300pakeHusl.

15. Kputepuu uyBcTBUTENBHOCTH (hOpMUpPOBATENIEH CUTHAIOB H300paXCHUSI.

OKBHUBaJICHTHAs LIyMY Pa3HOCTh TeMIepaTyp. MUHUMaNbHas pa3pelaemMas pa3HoCTb TeMIIEparyp.
MunumManbHass oOHapyXHBaeMasi pa3HOCTh TeMIepaTyp. TeMIepaTypHO-4acTOTHAs XapaKTePUCTKA.
DKBUBAJICHTHAS LIyMY M3JIydaTesibHasi CIOCOOHOCTh. XapaKTepUCTHKH IPUEMHOTO YCTPONUCTBA.

Bri6op criekTpanbHoro nuana3zona.@akTopel, XapakTepu3syromue K03 OUIeHT noae3Horo qeicTBus
cobuparouieil nHppakpacHOH onTHUeckor cucteMsl. [lapameTpsl 3¢ deKkTHBHOCTH pabOTHI.

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

N3mepenne  mokazaTtenell  NPOCTPAHCTBEHHOTO  paspelieHusa.  M3MmepeHue  mokasarenei
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)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AWCLIMIINHBL,
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 y4yeOHOro Marepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIeW U TPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIoOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHWI CTYIECHTOB B BHJE PELIEHUS 331a4 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

KBaJIH(UKALUS: 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesymbrate wu3ydyeHus AuCUUIUIMHBI «®DH3MYECKHEe OCHOBBI paboThl  (OPMUPOBATENS CUTHAIIOB
M300pakeHI» 00yJatoONUIACs JTOIKEH:

3HATb:

- OCHOBHblE (pu3nmyeckue sBICHMSA, OOECIEUMBAIOLIME PACIPOCTPAHEHHE M PETHCTPALUIO
3JIEKTPOMArHUTHOTO U3NyYEHHS U (POPMHUPOBAHNE U300paAKESHUH.
yMeThb:

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

- TCOPETHYECKHMMHU MOJCISIMH ONTHYECKHX JIIEMEHTOB, YCTPOMCTB PpETrHCTpAllMU H3Iy4YCHUS,
00pabOTKU CUTHAIOB U300paKECHUSI.

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

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC 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 TU(POBOY 00PaOOTKH CUTHAIOB JJIs1 (POPMHUPOBATENICH CUTHAIOB M300paXXCHUSI 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 00paOOTKH CUTHAJIOB AJisi (hOpMHUpOBATENel CUTHATIOB NU300pakKeHUsSI HA OCHOBE
MaTpPUYHBIX ¥ MHOTOPSTHBIX (DOTONPHEMHBIX YCTPOUCTB

Kputepun oniennBanus
10 6amnos — (IIPEBOCXO/JHO):
*  cHCTEMaTU3MpOBaHHBIE, IIyOOKWE W TOJHBIC 3HAHMA 10 BCEM paszesiaM yuyeOHOH mporpammel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
*  Oe3ympeuHOE BIIAJICHUE HWHCTPYMEHTAapHEeM Y4eOHOW IUCHMIUIMHBI, yMeHHEe ero 3(QeKTHBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEILICHUU HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1ay;
. BBIPOKCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUECKH pEIIAaTh CIOXKHBIE INPOOIEMBI B
HECTaHJapTHOH CUTYyalllH;
*  MOJIHOE W TIIyOOKOE YCBOGHHE OCHOBHON M JONOJIHHUTENBHOM JHUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHON MPOrpaMMOi TUCTIMITIINHEI;
* yYMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENLUAX U HAIPABICHUAX 10 U3y4aeMOH AUCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTHX JUCIUILINH;
*  TBOpYECKas CaMOCTOsATENIbHAsi paboTa Ha NPAKTHUECKHUX, 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 HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HMHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIQJCHUEC MHCTPYMEHTApHEM Yy4eOHOW AMCLUMIUIMHBL, yMEHHE ero 3((EKTUBHO HCIONb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIBHO W TBOPYECKH PEIIATh CIOXKHBIE MPOOJIeMbl B HECTaHIAPTHON
CUTyallud B paMKax ydeOHOW NporpamMMbl, IOJHOE€ YCBOEGHHE OCHOBHOM W JIONIOJHHU TEIbHOMN
JUTEpaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocCToATeNbHas paboTa Ha MPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHUSAX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 3aJaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):
* CHCTEMaTU3UWPOBaHHbIEC, ITYOOKHE U MOJHBIC 3HAHUS IO BCEM MOCTABICHHBIM BOIIPOCaM B 00bEMe
y4eOHOH MPOrpaMMbl;
*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IPaBUIIbHOE
W3JIOKEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;
* BIQJICHUE WHCTPYMEHTapueM yuyeOHOH AMCLUMIUIMHBI (METOAaMU KOMILJIEKCHOTO aHaJN3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTUI), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE W PEIICHHM HAyYHBIX U
npoeCCHOHANBHBIX 337a4; CIOCOOHOCTh CaMOCTOSTENIBHO PELIaTh CIOXKHBIE NMPOOJIEMBI B paMKax
y4eOHOH MPOrpaMMbl;
*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEIHLHOW JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCLUUTUTHHBL,
*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMoOM
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3ULHUHA TOCYIapCTBEHHOW wHAeonoruu (1o
JUCLUIUIMHAM COLUAIbHO-I'YMaHUTAapHOIO LIUKJIA);
* aKTHBHAs CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, Ja0OPATOPHBIX 3aHATUAX, CUCTEMATHUECKOE
y4acTHe B IPYMIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.



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

¢ HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUU (B TOM YHUCJIC HAa UHOCTPAHHOM SI3BIKC), JJMHI'BUCTUYCCKH U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUEC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

*  BJQJICHUE MHCTPYMEHTapueM y4eOHOW AUCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTOJIHUTEIHLHOW JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBL;

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMUUAX WU HANPABICHUSIX IO H3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  caMmocToATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSIX, y4acTHE B TPYMIIOBBIX
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,

*  BJAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOGECCHOHATBHBIX 33J1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUETIMAX M HANPABICHUAX [0 H3y4aeMOM
IUCIMIIMHE M JaBaThb WM CPaBHUTEIBHYIO OICHKY; AaKTHBHAs CaMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTA0OPaTOPHBIX 3aHITHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

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

® HCIIOJIB30BaHUC HaquOﬁ TCPMHHOJIOTUU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYECKU ITPABUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIQJCHHEC HMHCTPYMEHTapueM Y4eOHOH IMCIMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEHICHUH
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 TEOPHSX, KOHIENIUSIX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocCToOsTelbHas padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYIMIIOBBIX
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 TCPMHHOJIOTUH, CTUJIIMCTUYCCKOC U JIOTUYCCKOC H3JIOKCHHUE OTBETA HaA
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHEC WHCTPYMEHTapueM YYeOHON IUCIUIUIMHBI, YMEHHE €T0 HWCIIONb30BaTh B PEUIICHUHU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

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

® YMEHHUE OPUCHTUPOBATHCSA B OCHOBHBIX TCOPHAX, KOHUCIIIHAX W HAIPABJICHUAX II0 I/IsyqaeMoﬁ
AUCHUIUIMHC U 1aBaTh UM OLICHKY,

. pabora mox PpPYKOBOACTBOM HpernojaBaresii Ha NPAKTUUYECKHX, J1a0OpaTOPHBIX 3aHATHUSX,
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;

*  HCIOJIb30BaHHE HAy4dHOM TEPMUHOJIOIMM, U3JI0KEHHE OTBETa Ha BOIPOCHl C CYIIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

* cnaloe BIaJeHHE HMHCTPYMEHTapHeM Y4eOHOW IUCLUUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

*  HEYMEHHUE OpPUEHTHPOBATLCS B OCHOBHBIX TEOPUAX, KOHLEMNUMAX M HalpaBICHUSIX H3yyaeMoi
JVCIUIUIAHBL;



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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HaHWS OTAEIBHBIX JINTEPATYPHBIX HWCTOYHHWKOB, PEKOMEHIIOBAHHBIX Y4YeOHOH mporpamMmoin
JUCIUTIINHEL,

. HEYMEHHE HCIOJIb30BaTh HAyYHYH) TEPMHUHOJIOTHIO JUCIMIUIMHBI, HAaJUYHWE B OTBETE TPyOBIX
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. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueaIypbl OlleHUBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[lpu mpoBenennu sk3ameHa oOyuaromiemycst npepoctamisercs 30 MUHYT Ha MmOAroToBKy. Ompoc
oOyyaromerocs mo OWiIeTy He JOJDKEH MPEBBILATh JBYX aCTPOHOMHUYECKHX YacOB B YCTHOW U (WMJIH)
MUCHMEHHOM (hopMe.



