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1. IEJHX OCBOEHUSA JUCITAITINHBI

Hemb  ocsoenust  jucuummusl  «MaTeMaTHYECKOe MOIETHPOBAHME CHCTEM TeHEpaldd M
TPaHCIIOPTHPOBKH JIA3CPHOIO M3JYHEHH» SBISIETCS O3HAKOMICHHE C IOJXONAMM  PeIICHHUs
NMPUKIIAHBIX 3879 JIa3epHOit DU3NKH ¥ HeNMHCHHOM OITHKH, CBS3AHHBIMY C paboTol KIII0YEBBIX
COCTABJISIOIUX JIA3EPHBIX YCTAHOBOK M CHCTCM Pa3IIHYHOTO HA3HAYEHHS,
3azau; ;
. Pa3sBUTHE HABHIKOB COCTABIEHUS MATCMATHICCKIX MOJIEITEH /Uisl OIIMCaHMs], AaHATH34A 1
HUCJICHHOTO MOJEIUPOBaHUS I%IpQIlGCCOB pactpoCTpaHeH s ONTUHECKOIO H3JYydCHUS B
ONTHYECKHX, B TOM 9HCJIE HEMHCHHBIX, CPEaX HA NPUMEPE OLTHYECKUX BOJOKOH K

BOJIOKOHHEBIX JIA3€POB; 1

. pa3sBUTHE HABBIKOR KOMmf,IofepHOFO MOJICJIMPOBAHMsl IO PEUICHHIO HEIHHENHEIX
YpABHEHH il PACIIPOCTPAHCHUS ONITHYECKUX BOIHOBEIX IIAKETOB B PA3NINYHEIX CPEIAX;

J pa3sBUTHE HABBIKOB aHanima. [OCTABJIEHHOH IPOeKTHON 3amaun u3  obnacTu
HCJTIMHEHHOR BOIOKOHHOH ONTHKM HA OCHOBE H3YHUCHHS JHTEPATYDHBIX W HATCHTHBIX
HCTOYHUKOB, |

|
2 MECTO JUCIHILJIUHBI B CTPYKTYPE OIIOII BO

Jucnunnura «Martemarnieckoe iMQIIeJIHpOBaHHe CHCTEM TI'CHEPAIMU U TPAHCIOPTHPOBKHU
JA3epHOTO  M3JIYYEHHSD» OTHOCHTCS ‘K aucnuruiiaam  6asosoit wactm  OITOIT (uporpamma
«TBepioTenbHbIE 1 HOJ‘IYHpOBOIIHI/IKOBIT-IG JIA3EPHBIC CHCTEMBI).

Wzyuenne JUCIUILTHHEL npennonaraeT HaJIMYde y CTYJNEHTOB (PyHJIAMEHTAIEHBIX
MaATEMAaTHUYECKUX 3HAHMH, OC'HOBaH}‘IBIX Ha Kypcax «JlmpdepeHnuansible  ypaBHEHHAY,
«YPpaBHEHUSI MaTeMaTHYECKOM (1)1431/11(1/1» «Hucnennele MeTomply, «Jlaseprble m3MepeHMIN,
«Marematiyeckoe  MOJCIHpOBaNe ;HCJH/IHGI‘/JIHLIX BOJIHOBBIX — IpoleccoBy», «llpueMHuKY
ONTUYECKOID MU3YYECHUS), 8 TAKIKE HaBIq‘Ko;B IPOrpaMMHUPOBAHUS, KOTOPLIE MOT'YT OBIThH HOIYYEHE]
B paMKax JIUCIUILINH o6pa30BaTenLI%i01?1 nporpaMMbl  OakasaBpuaTta, a Takike JHCIUIUIMHBL
«MH(pOopManMOHHbIE TEXHOJIOTHH B JIA3€PHOM TEXHMKE M JA3CPHBIX TEXHOJIOTHIX IpOrpaMMbl

MarucTpaTyphL.

3. IJIAHUPYEMBIE PE3YJIBTATHI OB YUEHUS MO JUCLIUILINHE
IInanupyemsle pesynbTaTel OO0yYeHHS MO MHCIMIUIAHE, COOTHECCHHBIE ¢ ILIAHHPYEMBIMH
pesypratamu ocsoeHus OITOL |

Kox dopmupyembix | VposeHs ocBoenus [Inanupyemble pe3ysibTaThl 00YUCHMS 110 AUCUMITHHE
KOMNETEHUHH KOMTIETEH LUK XapakTepU3YIOLIME 9Talbl GOPMUPOBAHKIA KOMIIETEHLM
- L ‘_ B (roKazaTesd OCBOCHHUSI KOMIETEHLMK)
1 2 3 T
OI1K-1 yacmuuHoe ‘3HaeT COBPEMEHHBIC ITPOOIIEMBI U CNeHPHKY

MCCIIeI0BaHKI W pa3paboTox B 0OJIACTH JIa3epHON TeXHUKH,
ONTHYECKUX MATEPUAJIOB U NA3EPHBIX TEXHONOIM,

YMmeeT NpUMEHSTb aKTYalIbHYIO HOPMATHBHYEO
JIOKYMEHTALMIO B 0671aCTH 1podecCUoHaATbHOMI
JEeATENBHOCTH; BEIOUPATh U UCNOAL30BATL AZIEKBATHBIE
[OCTaBNIEHHOH 3aa4€ METONB! € PeLUCHUS, B TOM UUCIIE
HeTpaILI/IL[I/IOHHble U UCIOJIB3YIOLIHE MEKOUCLHUITTUHAPHbIC
BHAHUSI;

Buaaneer Haspikamu cucteMaTU3aUMK M AHATTA3A
O0TOOpaHHON JOKYMEHTALMH B 00MACTH HayYHBIX
UCCIIESI0BAHUN U 3a1LHUThHl UHTEJINEKTYANRHOM
coOCTBEHHOCTH;

\
i
!
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! TTosHOE WK YacTUUHOE OCBOEHUE YKa3dHHOW KOMINCTECHUHN




[1K-1

yacmuyHoe

3uaeT TUIIOBYIO CTPYKTYPY OMUCAHHS HAYMHOTO
UCCIIeIOBAHMS Ha 3TAll€ €T0 IIaHMPOBAHUST; IIPUMEPE]
IIOCTaHOBKH 3a/1a4 HAY4HLIX UCCIEA0BAHUN B 001aCTH
71a3ePHON TEXHUKH M JIA3EPHBIX TEXHONOTHH U B CMENKHBLIX
obmacrax;

YmeeT onpeaessTs akTyalbHOCTb TUIAHHPYEMBIX HAYYHbBIX
UCCIICAOBAHUN Ha OCHOBE aHATM3a UCTOUYHUKOB HAy4YHO-
TEXHUYECKOH uH(opMayu B 001acTH Na3epHON TEXHUKH U
Jla3epHbIX TEXHOMOTHH;

Baageer napbikaMy COCTABIICHMS ONMCAHUS TIAHHPYEMOTO
HAYYHOI0 NCCNENOBAHU; HABBIKAMH UCMONb30OBAHUA
MEXIUCLUHIIMHAPHOrO TIOAX0/a NPH aHalu3e Hay4HO-
TEXHUYECKOH NpoOnemMbl U [NIAHUPOBAHKUW HCCIIEAOBAHNI B
06J1aCTH J1a3ePHOH TEXHUKH W 1a3ePHbLIX TEXHOJIOTHIA;

[K-2

Yacmu4yHoe

‘3uaer METOb! U CPEACTBA H3MEPEHHH NapaMeTpoB
J1a3€PHOTO M3MTYUEHNS; METOAB! MATEMATUUCCKOTO

' MOJEJIMPOBAHUS B 0671aCTH NPOECCHONANBHOIM
HesITeNLHOCTH; TpeBoBatHst Ge30MacHocTH MpY [IPOBEACHH U
BKCTIEPUMEHTANEHBIX MCCIIeOBAHMH JIa3epHON TeXHUKH,
JIa3CPHBIX OMTHKO-3/IEKTPOHHBIX IIPUOOPOR K CUCTEM;
'Ymeer paspabateiBaTh MOJICNE UCCIICAYEMBIX NPOLECCOB 1
ABJICHUI B 061aCTH 1POdECCHOHANLHOM AATENbHOCTH,
YHYaCTBOBATh B TEOPETUUECKUX W 3KCIEPUMEHTANLHBIX
MCCEIOBAHUAX B 00JIACTH JIA3EPHON TEXHUKU W J1a3€PHBIX
'TEXHOJIOTWI;

‘Bnageer nasbikamu LeneHanpasieHHOro NJIaHUPOBAHMA
IKCMIEPHMCHTOB; MPOBEUEHHS MATSMATHYECKUX 1
(hM3HUECKHX BKCTIEPUMEHTOB B 0BACTH
pO(eCcCHOHANBHON AESTENLHOCTH U AHATN3A HX

. PE3YJILTATOB;

[TK-7

wacmuvuHoe

3uaer usnyeckyre NPUHLHITEL, TSKALME B OCHOBE
TPOLIECCOB, NPOTEKAIOLINX MPH PACIPOCTPAHEHUH
JIa3CPHOTO U3/1yYEHHS Yepe3 BEeLLECTRO; OCHOBHBIE
TIPHUHLMUIIBI TIPOEKTHPOBAHMS CUCTEM TPAHCIIOPTUPOBKH
JIa3€PHOr0 U3NyYeHHS,

Ymeer mMonennposath NpoLECCh SBOMIOLYH J1a3ePHOTO
MBITYMCHUs IPU €r0 TEHEPALN 1 TPaHCTIOPTHPOBKE;
[IPOEKTHPOBATE KOHCTPYKTHBHBIE DIIEMEHTBI CHCTEM
TPAHCIOPTUPOBKHU M HABSAEHUS JIA3EPHOIO H3TYUESHHUS;
Buaajieet crioco6HOCTBIO COCTABIIATD U OIEPUPOBATE
MaTeMaTHICCKUMH MOJIESIAMHU PACIIPOCTPAHEHHS JIA3€PHOTO
W3JTyYEHHUS; HABBIKAMH MPOEKTUPOBKY CHCTEM

TPaHCNTOPTHPOBKHW U HABEACHUS JIA3CPHOr0 UBJTYYEHHUA!

4. OBBEM U CTPYKTYPA JUCLIATIJINHBI
TpynoeMKoCTh TUCITUIIIMHE! COCTABIBIET 6 3aUCTHBIX eIUHAULL, 216 Yacon

Buaer yuebitoii paboTel, BKiI10Mas Obuem
CaMOCTOATENLHYIO paBoTy yueBhoii Dopmbi|
E CTYneHToB paBoTui, TekyLiero
bl " TPYNOEMKOCTS (B Hacax) g KONTPOJ
Na E g ST CIEBAEMOGTIH
I'I/;'I Haumenonimme Tem n/ivmn pa3nesos/TeM gicunaiis % E g g o ';“'k e ¥ d!;pMﬂ '
© 2 5 g g gx o HHTEPAKTIIOH npomerKyTarHoii
I g z E = -9 LIX METOAOR arrecTauin
= E B} \§ E 2 (B uacax / %) (ho L‘L‘.HL’(!IHI,J‘[I,\/)
| 2% |
Biavgnue HenMHEeNHO-AMCHIEPCHOHHBIX | 2 1-6 |6 4 |34 Pettrunr-
s(pdekToB  Ha  pacmpocTpaHeHus 5/50 KOHTPO!I
CBCTOBBIX HWMILYJBCOB B OINTHUECKUX Nel
cpenax
HucnenHsie METO/IbI aHanuza | 2 | 7- 4 4 34 4/50
HEJTMHCHHBIX IuddepeHumanbHpIX 10
'ypaﬂHeHHﬁ B YaCTHBIX I1POU3BOJAHBIX.




HenuneiiHoe ypaBHeHHe ]_Hpe)erepa
(HVIL). |
3n | MogenupoBanue HpO?CCCOB 2 | 11- |4 4 |34 3/37 Peirimr-
pacmpocTpaHeH s Na3EPHOTO 14 ‘iggTPOHB
M3y 4eHHs B JHUCIIEPCHOHHO- S
HEJMHEHHBIX cpeax |
4n | CHCTeMBI FeHEpALH U HEJIUHEHHOro 2 [15- |3 6 |33 4/44 ' Peiitiar-
11pe0Opa3oBaHMA J1a3ePHBIX CHI‘HH}JIO‘B. 18 ‘ Jf\fr(;gTPOﬂb
| | Y2
Hamuuue B nucuummnne KITKP _
HTOro 110 JIMCLAIUTHHE 18 |18 18 | 135 | 16/44 3K3aMeH
(45)

Conepxanue JTeKIHOHHDBIX 3AHATHIA 110 JHCIUILIHHE
Tema 1. Bimsnwe HenmuHenHo- -AUCTIEPCHORHEIX 3pdexToB Ha paCHp'OCTde[eHI/I}I CBETOBBIX
\

HUMILYJILCOB B ONITHYECKHX Cpejiax. ‘

1.1. Bonorcomlme CBETOBOJIBL: M3rOTOBIECHUE U MaTEPHAJIEI . j
2 OCHOBBI TEOPHHI XPOMATHYECKOH JUCIIEpcHH. BOTHOBEIE TAaKeTH B a1 Lnepmpymmwx

cpenax. (DE].J-OBEI}I U TPYIIIIOBAsk CKOPOCTH. |

1.3 Henmneitabie 23 ()eKTH B BOTOKOHHBIX CBETOBOIAX. KyOu4HBIl OTKIIHK CpesL., |

Tema 2. Uncrnenrsie METO/Ib! aHATH3A HEMHERHBX MU} hePEHIEATEHBIX ypaBHeHHH B HaCTHBIX

npousBoansix. Hemineltnoe ypasuerne [lpenunrepa (HYIII).

2.1. Henuneiinoe ypasuenue [lpexuarepa (HYIID).

2.2 Metox pacmiennenus o Gpusnyeckum Gaxkropam.

2.3 Cmywaii cBEpXKOPOTKHX MMILYJIECOB: HECTAIOHAPHBLE HeJII/IHeI/IHO-,I[I/ICIIepC./[/I()HHBI&‘

apdexTsr, 1

Tema 3. MonenupoBanue nmpoueccos PACTIPOCTPAHEHUS! JIA3EPHOTO H3ITYYEHUS B IUCIEPCHOHHO-
HEJIMHEHHEIX cpefax.

3.1 PacnipocTpaneHye ONTHYECKHX HMITY/IBCOB B CPE/E C AMCIIEpCHE.

3.2 PacnipocTpaneHue onTudecKux HMn}yJIBCOB B CpeJie ¢ AUCIEPCUEit 1 HEITMHEHHOCTRIO.

3.3 Hecummerpuueckue Tpancdopmanuu uMnymsea. TpeTbe IpubIIHKeHHe TCOPUH JIACIIEPCHM.
3.4 O6pa3osanyie yaapHOi BOJIHBI OrM6aioneit.

Temau 4. CucreMbl reHepanui U HEMUHEHHOTO IPe06Pa3OBaHUS Ja3epHBIX CHUTHAJIOB,

4.1 Bemyxnennoe paccesHue Manaensmrama Bpumnosna.

4.2 BPME-nazeps.

4.3 OnTaveckue COMUTOHBL QyHIaMEHTATbHBIE COMUTOHBI U COMTUTOHBI BBICIIHX IIOPSIIKOB.,

4.4 Ilepenava uudopmanuu Ha ONTHYECKHX CONUTOHAX.

Copepxanue 1a60paTopHLIX 3aHATHI MO HCIHIUIHIEE
JL.P.Nel. Pacder napameTpoB BOJOKOHHBIX CBETOBOIOB.

JL.P.Ne2. Usyuenue MUCIEpPCHEIX XapakTEepPHCTUK B BOJIOKOHHBIX CBETOBOIOB,

JLP.Ne3. MonenupoBanue ypaBHeHne pi:iCIIpOCTpaHeHI/IH B YUCTOM JUCIEPCHOHHOM PEXHAME.
JL.P.Ne4. Monenupoanue pacn]pOCTpaHleHH ON'THYECKHUX MMITYJIECOB B TUCTIEPCHOHHO-
HeMHENHHOI cpene.

JLP.Ne5. MonenupoBauue o6pa3oBanus YAAPHO! BOJIHEI OrMOaromeH.

JLP.Ne6. MonemmpoBanue o6paszosanus ONITHYCCKUX COIUTOHOB.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'TH
B mpemojasaHny TMCIMILIMHEL «MaTeMaTddeckoe MOCTHPOBAHAE CHCTEM redepanuy  u
TPaHCUIOPTHPOBKY JIA3CPHOTO M3NYUYCHHUSI» HMCMONB3YIOTCA Pa3sHOOOpasHEIE 06pa3oBaTe/bHbIC
TEXHOJIOTMH KaK TPaIHIMOHHBIE, TaK e TIPMMCHEHMEM aKTUBHBIX M MHTEPAKTHBHBIX METOJ0B

o0y41eHus.



AKTHUBHBIE I HHTEPAKTHBHBIE METOBI (1)6yquH;I:
-~ Humepaxmusnas nexyus (mema Ne 2);
- I pynnosas ouckyccusi (7;’1’1821461 Ne ]);
= Ananuz cumyayuii (mema Ne 3);
—  Ilpumenenue umumauuo;jw-zwx modenei (nabopamopnwvie pabomor Ne 3-6);
—  Pasbop xonuxpemnvix cw‘?ayaum? (mema Ne 4);

|
6. OIEHOYHBIE CPEACTB ; lIJI}I TEKYHEI'O KOHTPOJISI YCIIEBAEMOCTU,
]F[POME)KYTO‘{HOI/I ATTECTAIIUU 11O UTOI'AM OCBOEHMS

JUCIHUATTIIMHBI 1 ?’HEEHO-METOI[I/I‘{LCKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOU PABOTBI CTYJAEHTOR

Bo IPOChI K peidTH HI'-ICOHTPOJISIM

Peittudr-konrpoas Ne 1

|, Dusnyeckue XapaKTepUCTHKH ONTHYECKUX CPel: K03(UITMSHTEI IPETOMICHHUS 1
ITOTTIOIICHU .

2. OnTuyeckue rnoTepu B CBETOBOAX.

3. Bemyxznensoe KOMGHHauHOHHOe paccesHue.

4. BeIHYXHEHHOE paccesHue MdeLenmeaMa bpumniooHa.

5. JluHaMUKa BOJTHEI HAKAYKH W CTOKCOBOMH BOJHBI IIPY BEIHYKJICHHOM PACCESHUN
Mannensinrama-bpumosaa. Ilopor BPMB.

6.  OCHOBBI TEOPUHM XPOMATHIECKOH INCTIEpCHE. BOTHOBEIE MAKETH B IMCIIEPIHPYIOLHAX
cpeaax. Qa3zoBas U rpymmnoBas CKOPOCTH,

7. llpeobpazoranue GopMbI 1 cn01< Tpa UMIIYJILCA B JIACIIEPCUOHHEIX CPEIax.,

8. CamodoxycupoBka OIITI/I‘ICCIﬁl/IX HUMIIYJIBCOB.

9.  Henunetinpie sddexts Bpicnx nopskos. O6pazoBanue yiapHOH BOIHB! Orubaomei.

10. T'eHepanus cyMMapHBIX H Pa3HOCTHBIX 9acTOT. [lapaMeTpUUECKUe CONUTOHEL,

11. Henuneitnsie 5 hexTh B BOTOKOHHEIX CBETOBOMAX. KyOW4HLIH OTKITAK cpeibl.
PeliTuHr-KoHTPOJIL Ne2

1. Hemunetinoe ypasnenue [p&aunrepa (HYILI).

O606mEnHOe Hemuueinoe ypasaenne [péaunrepa.

2
3. VYpasrenne I Mu3bypra-Jlanay.
4. ®asosas kpocc-monymnus (OKM), pasosas camomonynsuus (HCM).
5. OnTuyeckue COJTMTOHBL; Q)YH,:I[aMeHTaHLHLIe COJIMTOHBI U COJIMTOHBI BEICIIIMX [TOPSIKOB.
0. Meron obparnoii 3agaun paccesHust npu pemenuy HYIIL
7. Oypbe-meTol pactierneHus 1o gusndecknM daxropam. OOIIEE IPUHITAIELL.
8. Hopmuposka nenuneiinoro ypasuenns IIpénunrepa.
9. Kommyrarop beiikepa-Xayciopda.
10, Pewenue HYI1II pasnoctuniMu MeTogaMu.
Peiirunr-konrponas Ned

|, Ypasuenns Makcpenna. OcHOBHOE ypaBHEHUE PACTIPOCTPAHEHHS.

2. Bosokonnsie CBeTOBOABL H3TOTOBICHHAEC U MATEPUAITEL,
3. Onruueckue ummynbebl. Mojienn CBETOBBIX HMITYJILCOB.
4. DxenepumenTtanbHOe HabI0/IGHUE BBIHYIK/IEHHOrO paccesHuss Matepmrama-

bpuinmosna. Bonoxonmsie BPMB-naB,ep;BI.‘
5. Hecummerpuueckue tpanchopmanuy umiyisca. TperTbe NpuGIHKCHHAE TEOPHH
JHUCTIEPCHN. ‘

6. Ilepemaua nadopmarnu B BO OKOHHBIX CHUCTEMAaX CBS3H.



BraumMoeficTBrue onTHUYECKIX COJINTOHOB.

7.
8. CxxaTHe onTHYeCKUX HMITYJIECOB! BOJIOKOHHO-pEIIETYATRIE KOMIIPECCOPEI.

9. (CxaTue OITHYECKUX I/IMHyHBCOB' KOMIIPECCOPBI HA MHOT'OCOJIMTOHHOM CIKATHH.
]

0. Ilapamerprueckoe B3anMonelicTBIE (HEMTOCEKYHAHBIX HMIYIILCOB: TeHEPALHs BTOPOI]
rapmonnku (I'BI).

1. IlapameTpuueckoe yCHICHHE KOPOTKUX UMITYJILCOR.
12. BoJIOKOHHEIE JTa3ephl.
Boupock k camMoeToaTebHo0i pabore eryaenTa:

OnTHYecKHe COMUTOHE!: (byl'I,UElMﬁHTaHBHBIC COJIMTOHBI B COJIMTOHBI BRICIIUX IIOPIIKOB.

2. BaaumoeficTBHE ONMITHYECKUX COJIMTOHOB.

3 CoxaTue ONTHYECKUX UMITYJI hCOB! BOJIOKOHHO-PEIIECTYATEIE KOMIPECCOPEL.

4, CrxaTre ONTHYECKHX UMILYIBCOB! KOMIIPECCOPBI Ha MHOTOCOITUTOHHOM CIKATHM.

5. [TapameTpryeckoe B3anMOAEHCTBHE (eMTOCEKYHIHEIX HMITYIbCOB: rerneparys BTopoi
rapmonukn (I'BT).

6. [TapameTpuyeckoe yCUICHHE KOPOTKUX HMITYJILCOB.

'eHepaiust cyMMapHBIX ¥ Pa3HOCTHBIX 4acToOT. I lapaMeTpiaecKue CONMHTOHBL.
8. Meton obparHoii 3aga4uu pacccmjmﬂ pu pemieHun HYIIIL,
9. BonokxoHHELIE sa3epol.
10. Buxpesrle ONTHYSCKUE MYYKH,
11, IIpoexTnpoBanue BEICOKOGMKHUX JIMHUMN CBSI3M HA OCHOBE OLTHYECKHX BUXpEH.
12, Onrtudeckune cpejin ¢ PATAHTCKUMH HEIMHEHHOCTSMIL,
I3, MHKpOCTPYKTYpPUPOBAaHHBIE ONTHYECKUE CPEIBI M ONTHUECKHC PELIETKH.
4. «lIpaBsiey» u «JIeBbIEN ONTHYECKHE CPEIBL.
15, HpeaunrepoBckue COJII/ITOHLI‘ ‘
[6. DeMTOCEKyH/THEIE COMTUTOHBL. } |
17.  Onrnyeckue JTUHAY CBS3H. RZL- (bopMaT KOJIMLPOBAHUS CUTHAJIOB.
18.  TémHBIE COMUTOHEL ‘
19, CucreMmsl ¢ MyJIbTUILIEKCUPOBAHMEM II0 JUTHHAM BOJIH.
20.  Hexepposckue onTHdecKye ¢peja i HeMHEHHOCTH BBICIIEX HOPSIIKOB.
21, JluccunaTHBHBIE ONTUYECKUE COTUTOHDI,
DKIaMeNauoubie BONPOCHI 1 321241

1. Vpasuenna Makcsemna. OCHOBHOE ypaBHEHHE PACIPOCTPAHEHHUSL.

2. OQusnyeckue XapakTEPUCTHKH ONTHYECKUX CPEN: KOX(DDUITUEHTH! IPETOMIEHNS 1
TOTJIOIIIEH UL, ‘

3. BoOJOKOHHEIE CBETOBOJIEL: HSI]‘OT?OBJIGHI/I@ U MATCPUAJIBL
4.  Onrudeckue UMITYIbCHL. Mojieil CBETOBBIX HMITYIIBCOB.
5. OnTHuecKHe MoTepH B CBETOBOIAX.

6. BrmyxnenHoe KOMOHHANMOHHOE pacCesHUE.

7. BrinyxaeHHOe paccesnue MéHﬂeanTaMa bpurosna.

8. JlvHAMMKa BOJIHBI HAKAYKH M CTOKCOBOM BOJIHEI [IPH BBIHYKIEHHOM pacceﬂHHH
Mannensurama-bpmmossa. [Topor BPMB.
9. OxcrepuMeHTaIbHOE HAGMIONCHHE BEIHYMIEHHOTO paccesHus Maraenpmrama-

bpuutrosua. Bonoxonneie BPMB-nasepbi.
|
10. OcHoBBI TEOPMHU XPOMATHUECKOH JTUCIIepCcHy. BONHOBbIE MAKETH! B AHCIEPTUPYIOMIEX

cpesax. tPasoBast ¥ TPYNIIOBAst CKOPOCTH.
1. TlpeoGpasoBanue GOpMBI U CIEKTPA HMILYJILCA B UCTIEPCHOHHEIX CPeIax.
12, Henunelinbie 5pdeKTh B BOIOKOHHLIX CBETOBOAX, KyOUUHBIN OTKIINK CPELDL.
13. Henuneitnoe ypasuenue llpemunrepa (HYILI).



14. dazoBast KpoCC-MOAYIISAIUSL d(DKM), dasoBast camomorysmust (GCM).

15. Camodoxycuposka onmqec#mj( UMITYJILCOB.

16. Hecummerpuueckue Tpancopmarin uMyisea, Tpethe NpUGIMIKEHHE TEOPHH
JUCTEPCHHE,

17. Tlepenaua nndopmatin B BOJIOKOHHBIX CHCTEMAX CBS3H.

18. Hemmueiinnie sddextr Beicux nopsikos. O6pasoBaHue yaapHO BOTHB orubarotiei.

19. OnTuueckue CoMMTOHEL: (hyHIaMEHTAIIBHEIE COJIMTOHBI M COMTUTOHBI BLICIINX MIOPSIKOB.

20. BsaumopelicTBue OHTH‘IGCKI/:IX jCOJII/ITOHOB.

21. CxaTHe ONTHYECKUX HMnynt,cQB: BOJIOKOHHO-PETIETHATEIE KOMITPECCOPEL.

22, CykaThe ONTHYECKHMX MMILYJIBCOB: KOMIPECCOPBI HA MHOTOCOIMTOHHOM CIKATHH.

23. llapamerpuueckoe BSaI/IMOILEI\;ICjTBI/Ie (beMTOCEKYHIHBIX UMITYJIECOB: TEHEPAIHI BTOPOL]
rapmonuku (I'BIN). j .

24, IlapameTpuyecKoe YCHICHHE KOPOTKUX HMITYJIbCOB.

25. Temepanus cyMMapHbBIX U pa3HbCTHHX yacroT. [lapamerprdaeckne COMMTOHLL.

26. Meroy o6paTHO#M 3anaun paccesHust npu pernenyu HYIIL

27. BonoxoHHBIE J1a3ephl.

(DOH,[[ OLICHOYHBLIX CPCACTB MJisl TIPOBCACHUSI aTTeCTalluH YPOBHSI Cq)C'pMI/Ip()BaHHOCTH
KOMIIETEHIINH o6yqa}0uu/1xc;1 I10 JUCHY ﬂHhHe O(bOpMHHCTC?[ OTACIIBEHBIM JOKYMCHTOM.

7. YYEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIEYEHUE

 TACTUIJINHEI
7.1. KaurooGecneyeHHOCTH |
Hanmenosanne muTepaTyphl: aBTOp, HA3BAHWE, BU/L H3AAHMA, Ton KHUT'OOBECITEYEHHOCThH
M3/1aTENBCTBO U3NAHNST |
Koarsecroo Hannuue g anexrponnoit '
JK3IEMMNAPOB H3AHIN 6M6J‘MDTCK6 BJ‘IFV

B Gudanorexe Bal'y a

cooTpercTBi ¢ PIOC
RO
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OcnoBhas iurepatypa* ) T

. Yepeakog, ['. T, Henuneiusle npoueccsr  CBY- 2017 - https://znanium.com/c
ICKTPOHUKY M KOFEpEeHTHON ONTUKH : yueGHOe nocobue / atalog/product/10215
I'. I'. Uepsakos ; IOxHbIA (enepanbHbli YHWBEPCUTET. - 89
Pocros-ua-Jlony ; Taranpor : HMsparenscrso IOxHoro
(enepansHoro ynusepeurera, 2017. - 298 ¢. - ISBN 978-5-
9275-2548-5. - Texer : anexTpoHHsiit. - URL: - 151 1]
21.Bopucos A.B., Kucener B.B , KsasuomnomepHbie 2016 - http://www studentlib
MarHUTHBLIE CONMTOHLL [DNeKTPOHHBIH pecype] - M. rary.ru/book/ISBN97
DUSMATIIMUT. ISBN 978-5-9221-1590-2. 85922115902 .html
3. Bacunbes, H. H.Bsenewue B BONHOBYK oONTHKY: 2016 - hitps://znanium.com/c
YuebHoe nocobue / Bacuises H.H. - CII6:CII6ITY, 2016. - atalog/product/94224
38 c.: ISBN 978-5-288-05652-9. - Texer : 2neKTpOHHbIH, - 9
URL: |

o JorionuurebHas TuTepaTypa )

1.K TEOPHUHU ,ﬂByMe;;i-i;f;( W TPEXMEPHBIX CHCTEM 2015 - http://www.studentlib
aBTOMATHUECKOTO PErySiMpoBaHus [ DNeKTpoHHbI pecypc] rary.ru/book/
!/ A.I'. Bapekuii, - M. : Jloroc. - ISBN 978-5-98704-807-8. ISBN9785941200764

hitml

2.MatemaTnueckne BOTIPOCHI UUCAEHHOTO _pelue}gm 2012 - htl:p':'//www.studentlib
TANEPOOIHYECKNX CUCTEM YPAaBHEHUHA [DekTPOHHbLi rary.ru/book/ISBN97
pecypce] / Kynukosekuit A.I', loropenos H.B., Ceménos 85922111980.html
ATO. - M. : DUSMATIIUT. - ISBN 978-5-9221-1198-0.
3.Jlekunu no TEOPUH BEPOATHOCTEH U MATEMATHYECKOH 2012 - htlp://wWW.studentlib
craTucTHKe [InekTponHbli pecype]: yueGnuxk / Tlpoxopos rary.ru/book/ISBNO7
10.B., IMonomapenxko JI.C. - 2-e w3, uenp. u por. - M. : 85211062344 . html

HsnatenbetBo MOCKOBCKOTO rOCY AAPCTBEHHOTO |




yHuBepcuteta. - (Knaccuueckuit yHHBEPCHTETCKUI
yuebnuk). - ISBN 978-5-211-06234-4,

*ne bonee 5 ucmoyHuKoe

8. MATEPI/IAJIBHO-TEXHH‘IECKOE OBECHEYEHUE JUCIHAITJINHE]
Jst peanusatuy JaHHOM JTMCIUIIMHBI HMEIOTCA CIENHUATBHBIC TIOMCIIICHWS IS
HPOBEACHUS! 3AHSITHH JCKYUONIO20 MUNG, 3ANAMUT RPAKMUYECKO20/MAbOPAMOPHO20 MUNA, d
UMEHHO MATEPHATIBHO-TEXHUYECKOE 00ECIICUCHIE JIMCIMIUIMHL] BKIIFOYACT,

®  ayJIuTOpHM Jis HPOBEJCHUS JIEKIIMOHHEIX, IIPAKTHYECKUX M JTaG0paTOpPHBIX 3aHSITHI,
OCHAIICHHBIC COBPEMEHHBIMU [IEPCOHAIBHBIME KOMIIBIOTEPAMY, OGBEIHHEHHBIMA B JIOKATBHYIO
BBIMHC/IMTCBHYIO CETh M YKOMIUICKTOBAHHBIMH HEOOXOAMMBIM CHCTEMHEIM IPOIPAMMHEIM
obecnieyenuem (511-3, 100-3,1226-3,106-3);

®  CHCTEMa MaTeMarH4ecKuX M MHiKeHEpHbIX pacuéroB MATLAB;

o xadenpanbueie MysbTHMeMITHBIE cpencTra (ay. 430-3,420-3);

®  DICKTPOHHBIE 3aIIHCH JIEKIIHIA.
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JUCT NNEPEYTBEPKJIEHISI
PABOYEN ITPOI'PAMMBI JIMCLIUTIIVHEI

PaGouas niporpamma ojj06peHa Ha __ yueOHBIH Toj

[Iporokou 3acenanus kadeaprr No 0T rojia

3apenyrontuii kadeapo
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