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1. IIEJIN OCBOEHUS TUCLIATIIAHEBI

Heabro  ocBoenms  pucuumIMHBL «Martemarnueckoe MOJEIMPOBAHUE HETUHEHHBIX
BOJIHOBBIX ~TIDOLECCOBY»  SIBISETCA O3HAKOMJICHHE C ¢usnueckumMu  ocHOBaMM peleHun
IPUKIaHBIX 3a0a4 HENMHEHHON onTukm. 3pech CICNYCT BBIACIUTL DPa3paboTKM B 00IacTH
CO3AHHUS HOBBLIX BOJIOKOHHBIX JTA3€pOB, OCHOBAHHDIX HA s dexte KOMOUHAMOHHOTO paccesHus
CBETA, YCTPOHCTB 110 CIKATUIO CBETOBEIX HMITYJIBCOB, F€HEPAITUH ONTHYECKHUX COMUTOHOB.

3agaun ANCHMILIHHGI:

. COCTaBJICHAC MaTeMATHYCCKHX MOAeNell IJia ONUCAHWS, aHAN3a W YUCHEHHOTO
MOZCTMpOBAHUS TIPH ONUCAHHM DPACIPOCTPAHEHHS ONTHYCCKOIO U3JIYyYCHUS. B HEMHHEHHBIX
CPeaax, B TOM YHCIIE — Ha IPUMEPE OTITHYECKAX BOIOKOH;

¢ BBIIOJIHCHHE KOMIIBIOTEPHOTO MOJIETHPOBAHUS 0 PCUICHUIO HEJINHEWHBIX YypaBHEHMI
PacIpOCTpaHCHUS ONTHYECKHUX BOJHOBKIX TAKETOR B Pa3JIMYHEIX cpenax;

¢ aHaIu3 MOCTaBJICHHOW IIPOEKTHOH 3a/1a4l U3 06IacTH HelMHeNRHok] BOJIOKOHHOM OITHKH
Ha OCHOBC H3YYECHMS INTEPATYPHBIX U HATEHTHDBIX HCTOYHHUKOB; :

¢ pacdeT TCXHONOTHYECKUX HOPMATUBOB Ha DPAaCXOjl ONTHYECKUX MAaTEpHaiOB W
HHCTPYMEHTOB, BHIOOP THIIOBOTO OGOPYNOBAHHUS T HOCTAHOBKI JIa31€pHO]"O 9KCIIEPUMEHTA 110
PACIPOCTPAHCHHIO ONITHYECKMX BOJTHOBBIX JIAKETOB B HETHHCHIBIX cpezax.

2. MECTO JUCHUILJIUHBI B CTPYKTYPE OITOII BO
Huciunmina  «MateMartiueckoe MOJIC/IMPOBAHNE HENMHEHHBIX BOJHOBBIX IIPOIECCOBY

OTHOCHTCA K  (aKynbTaTuBHOM wactm  OITOII (mporpamma  «TBepmoTensHBlE W
TTOJTYIIPOBOIHUKOBBIC JIA3€PHbIE CHCTEMEL ). |

Wsyyenne jmemunumuast mpemmonaraer  Hawume Y CTYHEHTOB (hyHIAMEBTAIBHBIX
MaTeMaTUIeCKNX  3HAHMI, OCHOBAHHBIX Ha Kypcax <<FapM0Hquc;KHﬁ ananusy, «Teopus
BEPOSTHOCTEH M MaremMaTHdeckas CTATHCTHKA), «UHC/eHHbe METOIBDY, «Martemarnyeckoe
MOJACIMPOBAHMA B JIa3€pHOH (DH3UKMY a TAKKe HABBIKOB MpOrpaMMHUPOBAHMS, KOTOPBIE MOTYT
OBITE IIOJTYHeHBI B paMKax AHCHHIUIHE «OCHOBEI &JITOPHTMH3AIMK U [IPOTPAMMUPOBAHUS .

3HauHs, TIOJIy9CHHbIE B PAMKAX M3YUCHUS NaHHOH JMCLHIUIMHEL, MOTYT OBITh MPHMEHEHE
AULT HAIIMCAHUS BBITYCKHOH KBAIM(DUKAITHOHHON PaGOTEL.

3. ILIAHUPYEMBIE PE3YJILTATEI OBYYEHUA 110 JAUCIIUIIIINHE
[Inanupyemsple pesymbrarsn OOyJeHHs. 110 AUCIUILTHHC, COOTHECEHHBIE C IUTAHUDPYEMBIMH
pesynbraramu ocsoenus OITOIT

Kon Vposens IInanupyemsie pesymbraTe! 0Gyuenus mo TUCLUIUTHHE
dopmupyempix OCBOEHHS XapaKTCPpU3yIOmKe 3Talbl (JOPMUPOBAHUA KOMIIETEHLIMI
KOMIIeTEeHII KOMIIETCHIHH (TIoKa3arest OcBOESHwMs KOMIIETEHIINH)

] 2 3
IIK-1 YACMUYHbBIT 3HaTh: THNOBYIO CTPYKTYPY ONHCAHHS HAYYHOT'O HCCIISIOBAHMA Ha ITafe

Oro MIaHHPOBAHKA; IPUMEPD! TIOCTAHOBKH 3a1a4 HAYIHBIX HCCITEIOBAHME
B 0o0NacTH NasepHO TeXHUKH W JIA3CPHBIX! TEXHOAOTUN H B CMEKHBIX
obacTsx; :

Ymerb: paGotats ¢ wHcrouHmKaMu HHQOPMALMK O mporpammax
(urancoBolt  mommepxKKM HayuHBIX  MCCICHOBAHUMY;  ONPENEIISTE
aKTyaIbHOCTh TUIAHUPYEMBIX HAYYHBIX HCCIENOBAHUI HA OCHOBE AHATH3A
MCTOYHMKOB HAYYHO-TEXHMYECKOH HH(OPMAIUH B 06IacTH nasepHOi
TEXHUKHU 1 JIa3ePHBIX TEXHOJIOTHI;

Bianern: HaBBIKaMH COCTABIIEHHS OMUCAHUS IUIAHUPYEMOTO Hey4HOT0
HCCICNOBAHUA, HABBIKAMH  HCIOJBb3OBAHMS MEXTUCLUILTHHAPHOTO
I0NX0Na TIPH aHAIM3E HAYYHO-TEXHHYECKOH Npo6IteMsl 1 IUIAHKUPOBAaHUN
MICCIIC10BAHMH B 06JIACTH JIA3EPHON TEXHUKH | TIa3€PHBIX TEXHOMOTHH, |
[IK-2 YQCMUYHBIT] 3HaTb: MeTomEl W cpeicTBa U3MEpEHUN HapameTpo JIA3epHOrO
H3JTYHCHIA, METOIbl MAaTeMaTHYeCKOro Mbﬂem{poaafmﬂ B obmacTu
NpOECCHOHANBHON  AeATebHOCTH:, TpeboBaHus  Ge30nacHoCTH Mpu
HPOBEACHUH IKCIEPHMEHTANBHBIX HCC/IeMOBAHMI JasepHoil  TexHHKH,
Ma3CPHBIX ONMTHKO-)IEKTPOHHBIX TIPHOOPOB M CHCTEM;

YMeTh: u3MepaTh napamerpbi NIA3EPHOTO  M3IYYEHHS; paspabaTeiBaTh
MOACNH  MCCHEMYeMBIX  MPOLECCOB M SBNGHWH B 06HacTH
B MPOecCcHOHaNLHOH  AesTenbHOCTH: Y44aCTBOBATE B TEOPETHUYGCKHX W




OKCICPUMCHTAIbHBIX MCCISNOBAHUAX B OONACTH JIa3epPHOM TEXHHKH H
JIa3€PHBIX TEXHOIOTHIA;

Baagers: HaBBIKaMU LEICHATIPABICHHOTO IUTaHUPOBAHUSA
OKCICPUMCHTOB;  NPOBENCHMS ~ MATEMaTMYECKHX W (PH3MYECKMX
SKCMEPUMEHTOB B 00/1aCTH NPodeCCHOHANBHON JIeATEbHOCTY 1 AHAH3A
HX pe3y/IbTaTOB; HABBIKAMM HCTIONb30BAHMS CPENCTB ABTOMATH3ALMM MPH
IIPOBEACHUH SKCICPUMEHTANBHBIX HCCIIeI0BAHMIA,

IIK-4 yacmuynblil 3HaTh: O0NACTH TpPHMEHEHWS, NpPHHLIHATIG! NeHCTBHS, KOMIIOHEHTH! H
THIIM'HBIS BRIXOAHEIE XapaKTCPHCTHKH BOJIOKOHHBIX JTA3€pOB
YMeTb: aHATH3UPOBATH BO3MOXKHBIE 06JIACTH MPUMCHEHHSA BOJOKOHHOTO
Jlazepa B 3aBUCUMOCTH OT €I'0 XapaKTePHCTHK;
Baagerb: HaBbIKH pacdéTa MapaMeTpPOB  BOJOKOHHOTO Jasepa W
apaMeTPOB BXOIAIINX B HETO KOMIIOHEHTOB;

[IK-7 YACHUYHBL 3HaTL: TPUHUMMEL (YHKUMOHHPOBAHUA SJIEKTPOHHBIX KOMIIOHEHTOB,

UCTIONILSYIOUIMXCA B CHCTEMaX yMpaBJieHHs JasepaMy; (usuMueckue
NPUHUMIBL, JIEXAMHe B OCHOBE IMPOLECCOB, MPOTEKAMUX IpU
PacIpoCTpaHeHHH JIA3€PHOTO H3JLyYeHUs | Yepe3 BEIIECTBO, OCHOBHEIE
UPHHIMIBL  [POCKTHPOBAHUA ~CHCTEM TPAHCIOPTHPOBKM  JIA3ePHOTO
VBITYUEHHs, ‘

YMeTh: npoeKTHpOBAThL 3IEKTPOHHbIE MOJLy/IH YIIPaBIEHWS Na3ePHBIMH
CHCTEMaMH; MOJEIUPOBATH MPONECCHI YBOJIIOLHH JA3ePHOTO M3/IyUeHHs
MpH €0 TeHepalM¥ W TPAHCHIOPTHPOBKE;  IPOEKTHPOBATH
KOHCTPYKTHBHBIC 3NEMEHTHI CHCTEM TPAHCHOPTHPOBKH H HABEAEHMUA
MA3€PHOTO H3NTYUEHUS;

Brajers: nasbikamu paspaGoTKM M KOHCTPYHPOBAHHS OIEKTPOHHBIX
MOZIynei; CrocoGHOCTL COCTABIATL M ONEPUPOBATL MATEMATUYECKMMH
MONCIAMU  PaCTIPOCTPAHEHHMS  Ja3ePHOTO  WBIydeHHs;  HaBBIKH
NPOEKTUPOBKH  CHCTeM TPAHCTIOPTHPOBKK 1 HABENEHHS JIa3ePHOTO
M3y 4EHHUSL.

T])y,[[OGMKOCTB JUCIHHUTIIHHEL COCTABMACT 2 3aYETHRIX CJINHUIL, 72 yaca

4. OBBEM U CTPYKTYPA JUCHHUILIUHB]
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1 BAWsHHE HENMHEHHO-AHCTEPCHOAHBIX s pextos Ha |
PAacnpoCTPpaHEHNsA CBETOBBIX UMIY/IbCOB B 2 | 2 2 9 2/50
ONITHHECKUX Cpeaax ‘

2 HycnenHele METOABL AHANN3A HENWHEHHIX Petitunr-
IuQPepeHIHaNs HBIX YPABHEHHH B YaCTHBIX 5 2.8 6 5 9 6/50 KOHTpOJIb Nel
npoussoaubX. HemuHeltHoe ypaprenue
pemunrepa (HYIID).

3 MozenupoBanke npoLueccoB pacopocTpaHeHus Pefitymnr-
JIa3CPHOTO H3NYYEHUS B MCTIEPCHOHHO~ 2 9-12 4 6 9 5/50 KOHTPOJIb Ne2
HENMHEHHBIX ¢peaax

4 CHCTeMEBI FeHEpaliH M HETMHEHHOro 5 13- 6 4 9 5/50 Peitrurir-

| Mpeofpa3oBaHus JIA3EPHBIX CHIHANOB 18 KOHTpONE Ne3

Haauuiie » anctunnanne KI1/KP - iy : s B i . -

Hroro no aucunnnune 2 18 18 18 36 | 18/50 3ayer

Paspen 1. Brusuue HenmmedHO-NHCIIEPCHOHHBIX spdexToB Ha pac
HMITYJIHCOB B OITHYECKUX CPEax.

Conepmanne JEKIMHOHHBIX 3aHATHH IO meummhne

TIPOCTPAHCHUS CBETOBBIX

1.1. BonoxonHkIe CBETOBObI: U3IOTOBJICHUE U MaTtepuabl.

1.2 OcHOBBI TeOpUE XPOMATHYECKON JHCTIE

DaszoBas H IpyNnoBas CKOPOCTH.
1.3 Henuneitnpie adGexThl B BOTOKOHHEIX CBETOBO/IAX. KyOuuHBI! OTKIMK CpempL.

y |
Pasznen 2. UncneHHble METOIBI aHATN3a HENTHHEHHBIX maddepeHIHaIbEHLIX
npoussoanbiX. Henuuelinoe ypasrenne [peaunrepa (HVIII).

pcun. BONHOBEIE TAKETHI B IUCIIEPIHPYIONTHX CPEax.

¥p ABHEHHH B JaCTHBIX

2.1. Henuneitnoe ypaBuenue IlIpenunrepa (HVYII).




2.2 MetoJ pacIienieHus 110 GpH3HUeCKuM daxropam. |

23 Cnyvalt  CBEPXKOPOTKHX HMITYJTECOB: HECTAIlMOHAPHBIC  HEUHEHHO-HCIIEPCHOHIbIE
s dexToI, }

Pazpen 3. Monenuposanue mpomeccosn pacrpocTpaHeHHS JIA3EPHOTO  M3NyHeHHT B
JAUCHEPCHOHHO-HEIMHEWHBIX CPENax.

3.1 PacipocTpaHeHHe ONTHYECKHX HMITYIIBCOB B cpene ¢ qucnepcueti, |

3.2 PacnipocTpaHeHHe ONTHYECKUX HMITYIIBCOB B Cpelne ¢ JUCIepcruel U HeMMHEHHOCTBEO.

3.3 HecummeTpraeckue Tpanc(opManuy HMITyIIbCa. TpeTbe MPUONIIKEHHE TCOPUH IUCTIEPCHHL.
3.4 O6pazoBanue yAapHOI BOIHBI OrHGAIOMIE. 1

Pasnen 4. Cuctemsl reHepanuy 1 HelTMHEHHOTO peoOpa3oBaHus JIa3ePHBIX c%nmanoa.

4.1 BemyxnenHoe paccesane Maggensirama bpunrosna.

4.2 BPMb-nasepsl.

4.3 Onrtuueckye COMMUTOHbL: (yHIAMEHTANBHEIE CONMUTOHBI M COTHTOHBI BEICIIUX TIOPAIKOB.
4.4 Ilepesiaga HHGOpPMAIEE HA ONTHYCCKUX COMMTOHAX.

Conep:xanne 1a60paTOPHbIX 3aHATHI 10 NUCIMILIHHE
JLP.Nel. Pacuer apaMeTpOB BOJIOKOHHEBIX CBETOBOJIOB .
JLP.Ne2. M3yueHne QUCIIepCHBIX XapaKTEPHCTUK B BOJTOKOHHDIX CBETOBOJIOB.
JLP.Ne3. MonenupoBanue ypaBHeHHE PacTIPOCTPAHEHHS B YHCTOM JAUCTIEPCHOHHOM PEXHME.
JLP.Ned.  MogenupoBanre pacmpocTpaHewss ONTHYECKHX UMIYIbCOB B AUCHEPCHOHHO-
HEJIMHEHHOH cpefe. i
JLP.NeS. MozemupoBanue 00pa3oBaHyst yIAPHOMH BOIHEI orubarormei.
JLP.Ne6. MonenupoBanue 06pa3oBaHUs ONTHUECKEX COTHTOHOB.

5. OBPA3OBATEJIbHBIE TEXHOJOI'MU
B npenonaranun mucmunnmuEel  «MareMaTHUeCKOe MOJIENIMPOBAHHE  HENHHEHHBIX
BOJIHOBEIX  ITPOLECCOB»  HCHOJB3YIOTCH pasHo0OpasHele 00pa30BATENbHBIE TEXHONOIMM KAk
TPafUIIAOHHBIE, TaK 1 € IPUMCHEHHEM aKTHBHBIX H HHTCPAKTHBHBIX MCTOIOB O0yUeHMS,
AKTHBHBIE U HHTEPAKTUBHEIE METO/IBI OOy ICHHS:
—  Humepaxmusnas nexyust (mema Ne2);
— [ pynnosas ouckyccus (mema Nel);
~  Ananus cumyayuii (mema Ne3);
— Ilpumenenue umumayuonnvix modeneii (nabopamopuvie pabomer Ne3-5);
— Pasbop rxonxpemmnvix cumyayuii (mema Ned), :

6. OLOEHOYHBIE CPEACTBA JJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTN,
ITPOMEKXYTOYHOM ATTECTAIIMU IO U'TOI'AM OCBOEHUS
AACHUILIMHBI U YYEBHO-METOINYECKOE OBECIIEYEHUE
CAMOCTOSTEJBLHOMN PABOTBI CTYAEHTOB

Bonpock! juist pedTHHr-KOHTP0JIsT

Peiitunr-konrposn Ne 1

l. ®usuyeckwe XapaKTEPHCTHKH ONTHIECKHX cpex:  KooQOUUHUEHTH IpPEenOMICHUS U

IOIJIOLEHHUS,

2. Onruyeckne MOTEpPH B CBETOBOIAX.

3. BemyxkaeHHOE KOMOHHAIMOHHOE pacCesHUE.

4. BemyxnerHoe paccesune Manmenbimrama bpunnrosHa.

5. JlumamMuka BOJHBI HAaKaUKH M CTOKCOBOM BOJIHBI IIPA  BBIHY)XXIEHHOM pACCESIHHH

Mannensmrama-Bpumnosna. ITopor BPMB.,

6. OCHOBBI TCOPHH XPOMATHYECKOH IUCIICPCHH. BONHOBBIC HaKeThl B AMCHEPTHPYIOLIHX

cpenax. ®asoBas M rpyLoBas CKOPOCTH.

7. llpeoGpasosanme GOpMBI M CHEKTpa UMITYIILCA B AUCMIEPCHOHHBIX CPesiax.

8. CamodoKycHpOBKa ONTHYECKHX HMITYIIBCOB. 3

9. Henuuetineie 3G eKTR BRICHX TOPSAKOB. O6paszoBaHue ynapHOM BOIHBL Orubaromeii.

10. Teneparus cymMmMapHBIX H PasHOCTHBIX YACTOT. IMTapamerpuueckue COJTUTOHBL.




11. Henuueittpie 5 eKTh B BOMOKOHHBIX cBeToBOJAX. KyOUuHBIH OTKINK cpenEl.
PedTHHIr-KOHTP0J1H No2

Henuneitroe ypasuenue [pénunrepa (HYII).

ObobmEnnoe HennHeHOe ypaBHEH e HlIp&mmurepa.

Ypasnenue I'Mu36ypra-Jlagnay.

®azosas kpoce-Monynsnus (GDKM), (asoas camomomy SIS (OCM).

OnTuveckue COMUTONBL: (GYHIAMEHTATBHBIE CONUTOML 1 CONIUTOHBI BEICIINX TIOPSIKOB.
Meron obparnoit saaun paccestrus npu pemenun HYIII.

Dypbe-MeTOI pacIieIenns 110 GU3HIeCKHM haxTopam. ObIme IPUHLHIILL

Hopmuporka Henmueitnoro ypasuenus Hlpénuarepa.

Kommyrarop Beiikepa-Xaycnopda.

10. Pemenne HVIII pasHOCTHBIME MeTOAMH.

PeliTuHr-xonTpoas Ne3

1. Vpaeuenus Maxcpemna. OcHOBHOE YPaBHEHHE pacIpOCTPaHEHNUS.

2. BONOKOHHbIE CBETOBO/IBI: H3TOTORIICHHE W MaTepHabl.

3. Onruyeckue UMIynbCH. MOJETH CRETOBBIX HMILYJIbCOB. |

4. OKCrepUMeHTaNbHOE HabIIFOeHHe BLIHYXKICHHOTO paccestiust Manaemsinrama-Bpuimmosna.
Bonokonnsie BPMB-naseper. T

5. Hecummerpudeckue Tparchopmarmu uMmnynbca. Tperse npn6m/1>1<efHHe TCOPHHU JUCIICPCHH,
6. ITlepenaua nH(GOPMAIHH B BOTOKOHHBIX CHCTEMAX CBS3H. ‘

7. B3auMonelcTBHE ONTHYECKHUX CONUTOHOB, |

8. CxaTHe ONTHYECKUX HMITYIIHCOB: BOJIOKOHHO-PEIIETYATEIE KOMIPECCOPEL.

9. Cxarue OITHYECKUX HMITYIIBCOB; KOMIIPECCOPEI Ha MHOFOCOJ‘II/ITOHIi{OM COKATHH,

10. Ilapamerpuueckoe B3ammomeiicTaie bemTocekyHAHBIX UMIIYJIBCOB: T'€HEpalHs BTOPOH
rapmonuku (I'BI). ‘
1. IlapameTpuucckoe ycuienue KopoTkux UMIIYIILCOB.
12. BosokoHHbIE nasepsr.

Bonpocel k 3auery

1. Vpasuenus Makcpemra, OcHOBHOE YPaBHEHHE PacCIpOCTPaHEHHS. |

2.  OuspyecKue XapaKTEPUCTHKH ONTHICCKIX cpe: K9 GUIEEHTEI IPENOMIEHIS 1
IIOTTIOIICHHUS. !

BOJIOKOHHEIE CBETOBOBI: H3rOTOBIEHHE 1 MaTepHabl.

Onrryeckne UMIynscsl. Mozenn cBeToBbIX HMILYJIhCOB.

OnTuyeckyie OTEPH B CBETOBOMAX.

Bemyxnennoe kom6unanuonnoe paccesiHue.

Bemyxnennoe paccesnie Maunensmrama Bbpurmosna.

. JluHamyKa BONHBI HAKAUKH ¥ CTOKCOBOH BOJIHLI IIPY BBIHY)KJCHHOM PacCEeHUU
Manaensirama-Bpunmosna. opor BPMB.

9. DxcnepuMmeHTanbHOE HaGIIOMEHHE BBIHYXCICHHOTO paccesaHus Mannensinrama-Bpumnosua.
Bonoxonusre BPMB-nasepsr. |

10. OcnoBel Teopuu XpomaTuueckoi aucnepcuy. BorHOBEIE makeTr B JHCTIEPTHPYIOMIHX
cpenax. PasoBast U TPYIIOBas CKOPOCTH. ‘

[1. [lpeobpasopanue Gpopmsr u CIICKTPa UMITYJIbCA B AUCIEPCUOHHBIX CPEax.

12. Henuuelinbie 3¢ eKTh B BOTOKOHHBIX ceeToBogax. KyOuuHEI OTKIMK cpebL.

13.  Henuneiinoe ypapHenue [MIpenunrepa (HVYII). |

14. ®azoras kpoce-MomymsIus (PKM), pasopast camomonysmus (OCM).

15. Camodokycuposka onTHueckux HMIIYJIBCOB.

16. Hecummerpuyeckue TpaHchopManuu umiryibea. Tperse NPUOIIKEHUE TEOPHH IUCIEPCHH.
17. Tlepenaua wedopmanum B BOJOKOHHBIX CHCTEMAX CBI3M. |

18. Henuneitnbie sdpexts BoICIINX nopankoB. O6pasoBanye yAapHOH BONHBI OrUGAIOMEE.
19. Onmruveckue coMMTONBL: (GyHAAMEHTATBHbIEC CONMTORD i COJIUTOHBI BBICIIUX ITOPSIAKOB.
20. BsaumomelCTBHE ONITHYECKHX COTHTONOR, ;

21, CxaTue ONTHYCCKUX HMITYIIBCOB: BOJIOKOHHO-PeIIeTYaThle KOMIIPECCOPH.

22. CxaTHe ONTHYECKHX UMITYIIHCOB: KOMIIPECCOPE! Ha MHOTOCONIUTOHHOM CHKaTHH,
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23. Tlapamerpudeckoe B3auMoeiicTRIE (eMTOCEKYHAHBIX HMITYJIBCOB; TeHepalus BTOpoii

rapmonuxu (I'BIN).

24, TlapameTpHYecKoe yCHICHHE KOPOTKHMX HUMITYJILCOB.
"enepanus cyMMapHbIX 1 PasHOCTHEIX YacTOT. [TapameTprueckue conuTOHLL

25.

26. Merox ofiparHoit 3anaun paccesnus npu pemenud HYIII.

277. BOJOKOHHbIE JTa3epBl.
Bonpocel k camocTosTensHoii padoTe cTyaenTa

Ontryeckue COJIMTOHEI; (I)YHI[aMeHTaHLHLIe COJIHTOHBI M COJTUTOHBI BBICIIIHX [IOPANKOB.

BBaHMOﬂCﬁCTBHe OIITHYCCKUX COJIMTOHOB,

Cxxatue OIITUYCCKUX HUMITYJIBCOB: KOMIIpECCOPBI Ha MHOT'OCOJIMTOHHOM CXKATHH.

1

2

3. CskaThe OITHYECKUX HMITYIIBCOB: BOJIOKOHHO-PEIIIETYATHIE KOMIIPECCOPEL.
4

5. Tlapamerprdeckoe B3aumoecTRIe (DEMTOCEKYHIHBIX HMITYIIHCOB: TeHepaIns BTOPoi

rapmonuku (I'BI).

6. Ilapamerpnueckoe ycunenue KOPOTKHX AMITYJILCOB.

7. T'eHepanust cyMMapHbIX 1 PasHOCTHEIX 4acToT. IlapameTpruecKkie COMUTOHEL
8. Meroza o6paTHOI 3a1aun paccesuus 11pu perrennn HY 1,
9

Bonokonusle nasepsr.

QOHJI OLEHOYHEIX CPEeACTB NSl TIPOBENEHHS ATTECTA
KOMITETeHIUH 00y9aromuxcsl o AUCIUIINHE odopmiseTes ot

IUA  YPOBHS CPOPMHPOBAHHOCTH
TEIBHBIM JOKYMEHTOM.
|

7. YYEBHO-METOJUYECKOE 1 NHO®OPMANIMOHHOE OBECIEYEHUE
JAUCINTTIINHBI :

7.1. Kauroob6ecneyennocrsn

I'pakoscknii ; noa o, pen. YO.M. uka, H.C. Ilypoiuesodi. —— 4-¢
H3A., menp. — Mocksa : DOPYM : MHOPA-M, 2017. — 560 c. : WL
~— (Cpeatee npodeccuonansuoe obpasosanue). - ISBN 978-5-16-
102411-9.

Haumenosanne nureparyper; asrop, nassanue, sin U3/IaHAs, Tox KHUI'OOBECTIEYEHHOCTh _]
H3ATENBCTBO H31aHHs
Konmuecrso Hanuuwe v
3K3EMIIIIPOB NEKTPOHHOM
u3Nanki B 6ubmioteke Bal'y
bubimoreke
Bal'Y B
COOTBETCTBHH C
@®I'0C BO
l 2 3 4
OcroBHas Jmreparypa*

1. Yucnennrpie Meroasl [AnexTporHmi pecype] / H. C. Baxsanos, H, 2015 hitp://www.studentlib
[1. XKuznkos, I'. M. Kobenbkos. - §-¢ usn, (am.). - M. ; BUHOM, 2015, - rary.ru/book/ISBN97
(Knaccnueckun yausepeurerckuii y9€GHUK). 85996326167 .htm]
2. @usuka. OT Teopuu K npakthke, B 2 ko, Ka. 1 Mexanuka, onrthxa, 2016 http://www.studentlib
TEPMOAKHAMHUKA [DnekTpoHHbIl pecype] / Bépn k. - M.: JIMK rary.ru/book/ISBN97
Hpece, 2016, - (Cepus "Kapmannslift  crpapounuk"). - 85941200764.html
ISBN9785941200764
3. Kysueuos, C. W. ®uzuxa. Bonuopas onruxa, KsanroBas npupoza 2018 https://znanium.com/
M3NYYCHHUA. DJIEMEHTHI ATOMHOM U A1epHOI Qu3nky : yueb. nocobue / catalog/product/9509
C.H. Kysueuos, AM. Jlugep. — 3-¢ u3l., nepepad. v nom. — Mocksa 65
: Bysoscinit yueGnuax : THOPA-M, 2018, — 212 ¢, - ISBN 978-5-16-
100426-5.
4. TluHekuit, A. A. Ousuka yuebuuk / A.A. Tluackuit, T.JO, 2017 https://znanium.com/

catalog/product/5593
55

Hononunrentuas nureparypa

1. Bopucos AB., Kucenes B.B, KBpasnogHoMepHele MarduTHbIE 2014 http://'www.studentlib
COJMTOHBI [DneKTpoHHEIH pecype] - M. : OUBMATIUT, 2014, - rary.ru/book/ISBN97
ISBN 978-5-9221-1590-2, 85922115902 .html

2. K TeopMu ABYMEpHBIX B TPEXMEPHBIX CHCTEM aBTOMATHYECKOTrO 2015 http://www.studentlib
Pery/mpoBanns [OnekTpoHusI pecype] / AT Bapckwuit. - M. : Jloroc, rary.ru/book/ISBN97
2015. - ISBN 978-5-98704-807-8. 85987048078.html

3. Jlexuny 1o Teopuu BeposTHOCTEH 1 MaTeMaTHIECKON CTaTHCTHKE 2012 http://www.studentlib




[DnexTpoHHEI pecype]: ydueGuuk / Ipoxopor I0.B., Tlonomaperko rary.ru/book/ISBN97
JL.C. - 2-¢ w3n, wenp. u gom. - M. : WsnarensctBo MoCKOBCKOTO 85211062344.html
rocylapersennoro  ymmsepcutera, 2012, - (Knaccmyeckuit

HUBEPCHTETCKUI yueOHuK). - ISBN 978-5-211-06234-4.

4, MatemarH4eckuie BOIPOCE YHCIEHHOTO pernenys runepGoMIecKu 2012 http://www.studentlib
CHcTeM  ypaBHeHHE [DinexTporHEbIH pecype] / Kynukosckuit AT, rary.ru/book/ISBN97
[oropenos H.B., Ceménos A.IO. - M. : OU3IMATIUT, 2012. - ISBN 85922111980.html
978-5-9221-1198-0.

8. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE ﬂHCHHHHHH])I
MarepuansHo-TexHIYeCKOE 06CCIeYCH e MHCITHTILTIHHED BKJIFOYaET: !

¢ AyIUTOPHH U1 NPOBENCHHUS JIEKNHOHHBIX, MPAKTHIECKHX H 1a00paTOPHBIX 3aHSTHH,
OCHAIICHHBIC COBPEMEHHBIMH IIE€PCOHAILHBIMY KOMIBIOTEpaMH, OOBEIMHERHBIMU B JIOKAIBHYIO
BBIMHCIIUTCIPHYIO CETh M YKOMIUIEKTOBAHHBIMH HEOOXONMMBIM CHCTEMHEIM IPOrPaMMHBIM
obecrieyermem (511-3, 100-3,1226-3,106-3); |

¢  CHCTEMa MATeMAaTHYECKHX U HEDKEHEPHBIX pacuétoB MATLARB;

*  Kabe/pabHble MYThTHMEIMHHBIC CPEICTRA (ayn. 430-3,420-3%};

®  DJICKTPOHHBIE 3AIMCH JIEKITHII,
1 & i:_;.? >
Pabouyro mporpamMmy cocTaBii HONeHT kadenprr GullM I[Ipoxopos ABA/ _~ ”
(®HO, noamucs) e A ’7 p
Penensent ' / g

(upencraBuTeNb paboronarens) [en. Hupexrop 000 «BnanluTex» Ocumnor A.B. i ///,1/: J
(MecTO paboTHY, JOKHOCTD, GHO, HOﬂan;’_LEﬁ""

IIporpamma paceMoTpena u 0106pena Ha sacenanny Kadenper PuHM
IIporoxon Ne 1 ot 31.08.2020 rona =

e

3asenyrommit kadenpoit Apakensa C.M, =
(PO, riomnucs)

Pabovas nporpamma pacemorpena u 0100peHy Ha 3acelanul y4eGHO-METOMHYECKOH KOMUCCHH
Hanpasnenns 12.04.05 Jlazepras TexHuKa U nazepHble TEXHOMOLHH
IIporokon Ne 1 ot 31.08.2020 rona =
IIpencenarens komuccmu Apaxensiz C.M. —=Z
(CDHO, MOATHCH )
JUCT NEPEYTBEPKAEHW S
PABOYEH ITPOI'PAMMDbI JAUCHUITJIUHBI

PaBouas mporpamma ono6pena na yu4eOHBI rox

IIporoxon 3acemanus xadempsr No OT roza

3asenyromuii kadempoit

PaGoyas nporpamma onoGpena na Y4YEOHBIH TO]
IIporokon sacenanms kapenpsr No _OoT ronaa

3aBeNyIomuit Kaheapoii

Pa6ouas mporpamma oo6pera na y4eOHBIH TOx

I[Ipotoxon 3acemanus kabeapsr No or roja

3asenyrommuit kadeapoit




